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comepkamylo y3en obOparHoro ocmoca (OQO), BBIIOTHEHHBIH C BO3MOXKHOCTBIO BBHIpaOaTHIBAHUS
rmoaMenmBaeMoro notoka OO-mepMeaTa, CMECHTEIEHYIO CHCTEMY, COICPKAIYIO JIMHUIO ITPOXOKICHS
JUISL  TIOAMEIIMBAEMOr0 TIOTOKAa JO00aBKM JUIsi CTa0WIM3allMM MEJNKHUX YacTHI[ W BBIOJIHEHHYIO
C BO3MOXXHOCTBIO CMEIIMBaHUS moaMemmBaeMoro moroka OO-mepmeara ¢ MOAMEUIINBAEMBIM
IMOTOKOM JO0aBKM [UISI CTAOWIM3allMd MENKAX 4YacTUI[ JJs TIONy4eHHWS COCTABHOTO IOTOKA
CTa0OMHHEPATU30BAHHOW BOJIBI, UMCIOIICH MHUHEpanu3alu MeHee win paBHyro 5000, 4000, 3000,
2000, 1000, 500, 400 wm 300 ppm, W MONAPHOE OTHOIICHHWE IBYXBaJCHTHBIX KAaTHOHOB K
OJTHOBAJICHTHBIM KaTHOHAM, MpeBbImatomiee mpuMepHo 0,2, 0,3 wim 0,4, OII0K yIIpaBIeHHUs, BEITOTHEHHBIN
C BO3MOXKHOCTBIO YIIPaBIeHHUS padOTO CMECUTENBHON CUCTEMBI, M HATHETATENIbHYIO CUCTEMY JUISl OJTHOM
Wy Ooree HarHeTaTeNbHBIX CKBAYKUH, IIPUYEM OHA WM 0oJiee HarHEeTaTeIbHbIE CKBaXHHBI POOYPEHBI
B HE()TCHOCHBIH CIION IPOAYKTUBHOTO IUiacTa. Taxke MpeaokeH Croco0.
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COCTAB U ITPUT'OTOBJIEHUE CJIABOMUWHEPAJIM30BAHHOU
HATHETAEMOM BOJIbI /114 TTOBBIIIIEHHOM HE®@TEOOTIA YU

CcChIIKHM Ha POACTBEHHBIE 3asIBKU

He npumenumo.

3asBjeHUE B OTHOLIEHUU UCCJIEAOBAHUN U pa3pabOTOK ¢ rocyAapCTBEHHOM

NOAAEPKKON

He npumenumo.

001acTh TEXHUKHU

Hacrosiiee packpbITHe OTHOCUTCS K CHCTEMe M CIIOCO0yY MOJyUeHUs
cnaboMHHEpaT30BaAHHO HArHETAeMOM BOABI Uil HCIIOJIb30BAHHS B MpOLIeCcCce
3aBOAHEHHUsI Cl1aboMIHEpaIM30BaHHON BOOI U ee cocTaBy, Oojiee KOHKPETHO,
HACTOsILIee PACKPBITHE OTHOCHTCS K COCTaBY CJIa0OMUHEPaTM30BAHHON HAr HETAaeMOM
BOJIbI, BKJIIOHarOIeMy nepmeat oopataoro ocmoca (O0O) u nobaBky mis
CTaOMIN3aIMU MEJIKUX YacTHUL, U CUCTEMEe U Croco0y Ui ero mojydeHus; eme dosnee
KOHKPETHO, HACTOsILIee PACKPBITHE OTHOCHUTCS K Cl1abOMHHEpaTn30BaHHOMN
HarHeTaeMoi Boje ¢ 6oJyiee BBICOKUM, YeM OOBIYHO, MOJISIPHBIM COOTHOLIEHHEM
ABYXBAJEHTHBIX KATHOHOB U OJHOBAJEHTHBIX KATHOHOB, Oyarogaps yemy
MUHepaau3anus ciaboMUHEepPaTU30BaHHON HArHETAEMOW BOABI MOXKET ObITh HUXKE, YEM
y OOBIYHO UCMOJIB3yeMOM npu noBbiieHHON HepTeoTnaye (ITHO) u/unu ucnoab3oBaTh
noHbl kanus (Hanpumep, KCl) nns crabunuzanuu Meakux 4aCTHI, IPU COXPAHEHUH
NPUEMHUCTOCTH M MPOHUIIAEMOCTH MPOAYKTHBHOIO IJIaCTa.

YpoBeHb TEXHUKU

Onna u3 npoOneM, CBA3aHHBIX C 3aBOAHEHHEM Cla0OMHHEPANIU30BAHHON BOAOMH,
3aKJII0YAETCS B TOM, UYTO BOJA, MOJy4aeMasi ¢ MOMOUIBIO TEXHOJOTUH
NEeMHUHEpaNu3auuu, UMeeT CTENeHb MUHEPAJIU3aALlU HUKE IPUTOAHON 1S
HEMPEepPBIBHOTO HATHETAHUA B HEPTECOAepKALIUN TIIACT, €CIIU, HAIPUMeEDp, IPU
HAarHeTaHUH AEMHUHEPAJIU30BAHHON BOJIBI MPUBOIUT K pa30yXaHUIO TIIMH, TOTEpe
MPOHULIAEMOCTH MM MUTPALUU MEJIKHUX YaCTHULl B IIJIACTE MECTOP OKAeHUsA. B Takux
CIy4asix JeMHHEPalN30BaHHAs BOJa MOJET BbI3BIBATH NOBPEKIEHNE HEPTEHOCHON
NOPOBI MPOAYKTUBHOTO IJIACTA M MOJXKET 3aTPYyAHATh u3BiaeueHne Heptu. OObIaHO,

KOrja He(TEHOCHBIN IIACT XapaKTEePHU3yeTCsl BHICOKUM COJEepKaHuEeM pa3OyXxaromux
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TJIMH W/VTH TIOABEPIKEH JeTPafalluy U3-3a BO3AEHCTBHS MEJIKHUX YaCTHUL, YXYILICHUSI
KOJIJIEKTOPCKUX CBOMCTB NPOAYKTUBHOIO IJIACTAa MOKHO M30€KaTh, COXpaHss 10OBIUY
He(TH U3 MilacTa, €CJIM HarHeTaeMmas BOJa UMeeT JOCTATOYHOe olliee copepKaHue
pacTBopeHHBIX TBepAbIX BeuecTB (OCPTB).

Hpyrast npobaemMa, CBsi3aHHAs C 3aBOJHEHUEM ClIa0OMUHEPATU30BAHHON BOJIOM,
COCTOUT B HEOOXOIUMOCTH MOAAEP KaAHUS YPOBHS CYJIb(PaToB
c1abOMUHEPATU30BAHHON HATHETAeMOM BOJIbI, KOTOPBIH OOBIYHO TOJIKEH COCTABJISATh
menee 100 mr/n (Hampumep, meHee S0 mMr/n win MmeHee 40 MI/J) sl CHUKEHUS PUCKA
3aKUCJICHHS IIACTa MJIK OOpa30BaHUs OTJIOKEHHH. 3aKUCICHHE MJIACTAa BO3HUKAET U3 -
3a Pa3MHOKEHUS CYJIb(AaTOBOCCTAHABIUBAKIUX OaKTEPUH, HCIIOJIb3YIOMUX CYIb(aThl
B cBOeM MeTabonusme, ¢ oOpa3zoBanueM cepoBonopoaa. OTIOKEHUS BOZHUKAKOT U3-32
BBIMAJICHUSI MUHEPAIBHOTO OCaJKa MPU CMEIINBAHUY HATHETAEMON BOMBI,
copepxammei GochaTel, C pEIUKTOBOH BOAOH, coeprkalieil KAaTHOHBI-TIPEKYPCOPHI
OCaXXIEHHs, HAIPUMEpP KaTHOHBI Oapus.

Cy1iuHoCTh U300peTeHust

IIpennaraeTcst KOMIUIEKCHAS CUCTEMA, BKJIIOYAIOIAS YCTAHOBKY
OeMUHepalu3aum, coaepxkauyio ysea ooparaoro ocmoca (OO) mst BeipabaTbIiBaHUS
noaMermusaemoro noroka OO-nmepmMeara; CMECUTEIBHYIO CUCTEMY, COIAEPIKAIIYIO
JUHUIO MPOXOXKACHUS AJIs1 TOAMEIINBAEMOr0 MOTOKa 100aBKU Jist cTabuInu3anuu
MEJIKUX YaCTHI] U MPUCIOCOOJEHHYIO IJIs CMEUIMBaHus noaMemnsaeMoro notoka OO0 -
nepMeara ¢ MOAMEIIMBAEMBIM MPOTOKOM H00ABKHU JJisl CTAOMIN3AIMU MEJKUX YaCTHII,
IJ1s1 IOJIYYEHHs] COCTABHOTO MOTOKA CIa0OMUHEPATM30BAHHON BOJIBI, HMEIOIIETO
MHUHEpaau3alu Menee uiu pasayro 8000, 7000, 6000, 5000, 4000, 3000, 2000, 1000,
500, 400 unu 300 ppm (yacTeil HA MUJIJIMOH) U MOJIIPHOE OTHOLIEHHE ABYXBAJEHTHBIX
KaTUOHOB K OJJHOBAJIEHTHBIM KaTUOHAaM, npesbimaroniee npumepso 0,2, 0,3 unu 0,4,
ONOK ympaBJIeHUs, BHIMOJHEHHBIH ¢ BO3MOXKHOCTBIO yIIpaBlieHUs paboToit
CMECUTEJIbHON CUCTEMBI, U HATHETATEJbHYI CUCTEMY AJIs ONHOHN wiu Oolee
HAarHETaTEeJIbHBIX CKBAXKWH, MPOOYPEHHBIX B HEPTEHOCHBIHN CJIOH MPONYKTHBHOTO
naacTa.

Takxe nmpemyaraercs: crnocod, B KOTOPOM: BhIpadaTHIBAIOT MOAMEIIHBAEMbBII
noTok nmepmeara obpataoro ocmoca (O0) ¢ ucnonp3opanuem ysna OO ycTaHOBKU
OeMUHEepau3auu;, MOATOTABINBAIOT MOIMEIIHBAEMbIH MOTOK NO0OaBKH AJIs
cTabuIM3auu MEJIKMX YaCTHL, CMEMINBAOT noaMemnBaemMbiii motok OO-nepmeara u

HOI[MeI_HI/IBaeMHﬁ IMOTOK ):[O6aBKI/I HJIsA CTa6I/IJ'II/13aLII/II/I MCJIKHUX YaCTHUII B CMECHUTEJIIbHOU
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cHUCTeMe Ui BhIpabaThIBAHUSI COCTABHOTO MOTOKA CJIabOMUHEPATIU30BAHHON BOJIBI,
MMEIIIEer0 MUHEpAJIU3aLun MeHee uinu pasayro 5000, 4000, 3000, 2000, 1000, 500,
400 unu 300 ppm ¥ MOJAPHOE OTHOLIEHUE ABYXBAJIEHTHBIX KATHOHOB K
OJHOBAJIEHTHBIM KaTHOHAM, MpeBbIIaKIIee uanu pasHoe npumepHo 0,2, 0,3 unu 0,4.

Takke pacKpbIBaeTCs KOMILIEKCHAsI CUCTEMa, BKJIIOYaroIas: OJIOK yIpaBJieHuUs,
HECKOJIbKO KJIATIAHOB, YIIPABJISIEMBIX OJIOKOM YIIPaBJIEHUS, HECKOJIBKO YCTPOWCTB
KOHTPOJISI pacXxo0Jia U COCTaBa, BBIMOJIHEHHBIX ¢ BO3MOXKHOCTBIO MPEIOCTaBIEHUS
JAHHBIX U3MEPEHUS PacX0lla U COCTaBa, COOTBETCTBEHHO, B OJIOK yIPaBJIEHUS; Y3
obpatHoro ocmoca (OO), BBIMOJHEHHBIH ¢ BO3MOKHOCTHIO BhIpabaThbIBAHHUS
noamemupaemoro noroka OO-nepmeara, eMKOCTb st JOOABKHU I CTAOMIH3AIUH
MEJIKMX YaCTUL, TPUCTOCOONIEHHYIO st JOPMUPOBAHUS MOAMEIINBAEMOT0 MOTOKA
n00aBKHU st CTAOMIM3AaIMN MEJKUX YaCTHI], 1 CMECUTEJIbHYI0 CUCTEMY, COMEPIKAIIY IO
JIVMHUIO, BHIMIOJIHEHHYIO C BO3MOXKHOCTBIO CMEIINBAHUs nmoamMelnnaemMoro notoka O0-
nepMeara, MOAMEIINBAEMOTO TOTOKa JOOABKY IJist CTAOUIU3AIUA MEJIKUX YaCTHUIl B
COCTaBHOH MOTOK CJIaDOMUHEPAIN30BAHHON BOJbI, HMMEIOIINH MUHEPAIH3ANI0 MEHEe
unu pasuyrw 5000, 4000, 3000, 2000, 1000, 500, 400 unu 300 ppm u MOJSIpHOE
OTHOUIEHHE JBYXBAJEHTHBIX KATUOHOB K OJTHOBAJIEHTHBI KATUOHAM, MPEBBIIAOIIEE
wiu pasHoe npumepHo 0,2, 0,3 unu 0,4, mpudyeM OJIOK yIpaBJIEHUs BBIIIOJHEH C
BO3MOJKHOCTBIO. PEryJIMPOBaHUs, MPU MOJYUYEHUHU TaHHBIX U3MEPEHUs pacxona u
COCTaBa, MO0 MEHbLIEH Mepe OJHOTO U3 HECKOJbKUX KJIANaHOB, JIs MOAAEP KaHUS
COCTaBa COCTABHOI'O MOTOKA CJI1a0OMUHEPaIN30BaHHON BOJBI B IIpeesiax 3a4aHHOTO
pabouero nuamasoHa.

Tak>ke packpbiBaeTcs cjiabOMHUHepaIn30BaHHAs HATHETAEMAs JKUIKOCTh IJIs
UCMOJIb30BaHMs B oBbieHHON HedTeoTnavye (ITHO), comeprkainasi: mOoTOK mepMeara
obpatHoro ocmoca (O0) (manpumep, norok OO-nepmeara unu norok OO/HD
nepMeara), COCTaBJSIIO KN npuMepHO oT 80 10 99,995 o6bemHBIX poueHTOB (006.%)
c1abOMUHEPATU30BAHHON HArHETAEMOM KUIKOCTH, U JOOABKY IJis CTaOUIHU3aNU
MEJIKMX YaCTHIl, COCTABJSIIOIMYI0 mpuMepHo oT 0,005 no 20 06.%
cabOMUHEpaTu30BaHHON HarHeTaeMOMW JKUIKOCTH. B BapraHTax OCYIIEeCTBICHUS,
nobaBka JUIsl CTAOUIM3AIMI MEJTKUX YaCTUI] CONEPIKUT COJIb IBYXBAJEHTHOTO

KaTHOHA.
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KpaTkoe onucanue yepTexken

Jlnst mogpoOHOro ONMUCaHusl BAPUAHTOB OCYILIECTBIECHUS PACKPBITHS
UCTIOJIB3YKOTCS CChIJIKUA HA MPUJIOKEHHBIE YEPTEXKH, HA KOTOPBIX!

Ha ¢ur. 1 cxemMaTU4yeCKH NpeACTaBIEeH BAPUAHT OCYLIECTBICHHUS KOMILIEKCHOM
cucteMsl | 15 BeipabaThIBaHUS CMEINAHHOW Cl1a0OMHUHEPATN30BAHHO HAarHETaeMOM
BOABI JIJI1 UCTIOJIb30BAHUS MIPU 3aBOAHEHHUH CI1a0OMHHEpaIN30BaHHON BOJ O, B
COOTBETCTBUHU C BAPUAHTOM OCYLIECTBJICHUS HACTOSLIETO PACKPBITUS,

Ha (ur. 2 cxeMaTUYeCKH MPEACTABICH BAPUAHT OCYLIECTBICHHS KOMILIEKCHOM
cuctemsl 11 nis BeipabaThiBaHUsI CMEIIAHHON CIa0OOMUHEPATN30BAHHON HarHETaeMOoi
BOZbI JUIsl UCTIOJIb30BAHUS MPH 3aBOAHEHUHN CIaOOMUHEPaJU30BaHHON BOJOM, B
COOTBETCTBUHU C APYTMM BAPUAHTOM OCYIIECTBJIEHUs] HACTOALIETO PACKPBITUS, U

Ha (ur. 3 cxeMaTU4YeCKH MPEACTABIECH BAPUAHT OCYLIECTBICHHS KOMILIEKCHOM
cuctemsl 11l nus BeipabaTsiBaHUs CMEIIaHHON C1aOOMUHEPAITN30BAHHON HAarHETaeMOi
BOJbI JJIsl HCTIOJIb30BAHUS MIPH 3aBOJNHEHNUH CIA00OMUHEPATN30BAHHON BOJIOH, B
COOTBETCTBUHU C APYTMM BApUAHTOM OCYINECTBJIEHUs HACTOSAILErO PACKPBITHUS.

HOHDO6HOC ONHMCAHUEC OCYINECTBJICHUA I/1306D6T6HI/I$[

C camoro Hauana pacCMOTPEHHUA CIEAYEeT MOHUMATh, YTO XOTS HUXKE
NpeACTaBIeHBl 00pa3Ibl pealu3aliy OJHOTO UK 00oJiee BAPUAHTOB OCYIIECTBIEHHUS,
PacCKpBITBIE COCTABBI, CIIOCOOBI U/UIU NMPOAYKTHI MOTYT OBITh OCYLIECTBIIEHBI C
UCIOJIb30BAHUEM JIIOOOr0 YKCIa METOAOB, KaK YK€ U3BECTHBIX, TAK U eIIe He
cymecTByoumux. Hacrosiee packpbeiTHe HU B KaKOH Mepe He HOJIKHO
OTPAHUYHUBATHCS STUMHU O0pa3LaMu peajn3alnuu, YepTeKaMi U OMMCAHHBIMU HHKE
METOJaMH, BKJIFOYAsi MPUMEpPbl KOHCTPYKIUN U peau3auuii, WIIIOCTPUPOBAHHBIX U
OTMUCAHHBIX HUKE, HO MOXKeT ObITh MOIU(PUIIUPOBAHO B TIpenenax o0jacTu
NPUTSA3aHUN MPHIOKEHHON (POPMYJIBI, BMECTE CO BCEMHU UX SKBUBAJIEHTAMHU.

Onpeoenenus

XOTs MpeArnosaraeTcs, 4To MPUBEAEHHbIE HUKE TEPMUHBI TOJIKHBI OBITh XOPOIIO
NOHSITHBI CIIELMAJUCTAM B JAHHOHW 00JIACTH, TPUBEIEHHBIC lajiee ONpeaelICHUs
NpeaIaraloTCs ISl YIYYIIeHUs: OObSICHEHHUS PACKPBIBAEMOTO 3€Ch NpeIMeTa
nzoOperenus. Ecnu He yka3aHO WHade, 3HAUYEHUE BCEX MCIIOJIb3yEMbIX 37€Ch
TEXHUUYECKUX M HAYYHBIX TEPMHUHOB COOTBETCTBYET UX OOBIYHOMY MOHUMAHHIO
CIenHaJucTaMu B 00JaCTH, K KOTOPOH OTHOCUTCS PAaCKPbIBAEMBIH 3/1€Ch IPEaMET

nzobpereHus.
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B npuBeneHHOM HUIKE OMHUCAHUU MCIOJIB3YIOTCS CIEAYIOUINE TEPMUHBI:
"CulpHOMHHEPAJIN30BaHHAs MUTATEJIbHAs BOAA" — MUTATENIbHAS BOJAA JUJIS
YCTaHOBKHU JI€MUHEpaIHN3alu1, KOTOPOH O0ObIYHO siBIsieTcss Mopckas Boxa (MB), Bona

3CTyapusi, BOAA BOJOHOCHOTO TOPU30HTA MJIU UX CMECH.

Enununei namepenus "ppmv" spisercs "KOJIMYECTBO B HACTAX HA MUJJIUOH IO
00beMy BOIBI", UYTO SKBUBAJEHTHO eIUHUIE "Mr/n".

"Monynb oopatHoocMoTuueckoli (O0) ¢unbTpanuu" — CONEPIKUT COCY, UIIH,
WHaue, KOPIyC BBICOKOTO JaBJIEHUs, BMEIIAO NN OauH uiu 6onee memOpanHbix OO -
3JIeMEHTOB, Hanpumep, oT 1 1o 8 memOpanHbix OO -3]1€eMEHTOB U, B YaCTHOCTH, OT 4
1o 8 memOpanubix O0-371€MEHTOB.

"Monyne HaHoGuabTpauuu (H®)" — cogepkuT coCya BBICOKOTO JAaBJIECHHUS,
BMeINarmuii onuH uiu 6onee H®-3nementos, Hanpumep, ot 1 1o 8 memMOpaHHBIX
3JIEMEHTOB, WJIHA, B 4aCTHOCTH, OT 4 10 8 MeMOpaHHbIx H®-371€MEeHTOB.

"ObpatHoocmorudeckas (O0O) cTyneHb YCTAHOBKU AeMHUHEpaIu3aluu" — rpymnma
moayneit OO-punprpanun, napajieNbHO COEJUHEHHBIX JPYT C APYTOM.
AnanornuaeiM obpazom, "HaHOuIBTpannoHHas (H®) ctynens ycTaHOBKHU
IeMHUHepalu3auuu" NpeacTaBiaseT coO0H rpynny napauielbHO COEIUHEHHBIX APYT €
apyrom moayneit H®-punprpanun.

"MemOpanHbiii 050k" — copepxut crynenn OO- u H®-punbrpanuu,
COEMHEHHBIE APYT C IPYTOM I O0ecrnedeHus: CTYyleH4YaToro OTAEIeHUs
KOHLIEHTPATa ¥ UMEIOIIHe, KaK MPAaBUIO, O0IIYI0 CUCTEMY TPyOOIPOBOAHON apMaTyphl
(nanee ymomuHaercs kak "kjnanaH") u TpyOonpoBoaoB. OnuH MeMOpaHHBIN OJIOK UJTH
HECKOJIbKO MeMOpPaHHBIX OJJOKOB MOTYT ObITh CMOHTHPOBAHbBI HA PAMHOM OCHOBaHUHU.

"IInactoBas Bona (IIB)" — Bona, oTneneHHas oT He()TH U ra3a Ha MPOMBICIOBOM
obopynoBanuu. [lnactoBas Boga MOKET COAEPKATh PEITUKTOBYIO BOAY,
BBITECHSIFOIIYIO BOJY BOJOHOCHOTO TOPU30HTA M3 JIE)KAINEro HUXKE TOPU30HTA HITH
T00yI0 paHee 3aKavyaHHYI BOAHYIO TEKYUYIO cpeay, Hampumep, MOopckyro soay (MB).

"PenukToBas Boja" — BOJa, IPUCYTCTBYIOIAsl B IOPOBOM NMPOCTPAHCTBE
HEe(PTEHOCHOTO CJIOS MPOAYKTHBHOTO IJIACTA.

"Bonnas pabouasi )KUIKOCTb" — BOJHAsS TeKy4as cpena, KOTopas MOXeET
HarHeTaThCsl B HATHETATENbHYIO CKBAXXUHY IOCJIE HATHETAHUS MPOOKU (OTOPOYKH)
MmaJioro mopoBoro oosema (ITO) cmemanHo ciaboMUHEpaTH30BAHHOW HArHETAEMOM

BOABLBI.
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"HedTsaHas 3anexp" — XOpOIIO U3BECTHBIN CIIEIIHAINCTAM TEPMUH,
0003HavarO UK 4acTh CJIOsI(-€B) MJIACTOBON MOPOJIBI, B KOTOPOM He(TeHACHIIEHUE
MOBBIMIEHO OJiaroapsi IPUMEHEHUIO criocoda MoBbIIeHUsT HepTeoTnauu,
BO3/1€HCTBYIOINETO HA HEMOABUKHYIO HEPTh.

"OCHOBHOM 3Tan 3aBOAHEHUs c1a0OMHHEPATN30BaHHON BOAOI" — sTan
3aBOJHEHUsI C1a0OMHMHEPATN30BAHHON BOJOH MOCJE BBOAA B 3KCIUTyaTALIHIO
HArHeTaTeJNbHOW CKBAKUHBI JJIs1 CJIaOOMHUHEPaTn30BAHHOM BOBI.

"BBOa B 5KCIIyaTalMIO0 HATHETATENbHON CKBAKUHBI JJIsI
c1abOMUHEPATU30BAHHON BOJBI" — MEPUOA MPOAOJIKHTEIbHOCTBIO 0 HECKOIbKUX
IHEH, B TEYEHHE KOTOPOr0 MOKET MOCTENEHHO CHUKATHCSI MUHEPAIN3aLIHs
HAarHeTaeMoW BOABI, TUOO MOXKET MPOUCXOAUTh CTYNIEHUYATOE CHIKEHHE €¢
MUHEpaJIN3al11, TOKA COCTAB B HATHETATEJbHON CKBa)KMHE HE OyJaeT HaXOAUTHCS B
npenenax padodyero quamnasoHa JJisi OCHOBHOTO 3Tamna 3aBOJAHEHHS
ciaboMUHEepaaIu30BaHHON BOIOH.

"HarnerarenbHasi cucTeMa" BKJIIOUAET HATHETATENbHYIO JUHUIO U OJWH UJIU
OoJyiee HarHETaTEJNbHBIX HACOCOB JJISl 3aKaUYMBAHHS HarHETATEIbHONW BOIBI Yepes
HarHeTaTeNbHYI0 CKBA)XUHY M HarHETAHMs HaTHETATEJIbHON BOABI B IJIACT
MECTOPOKICHUS.

"IInomanka 3akauku" sABJISETCA YYaCTKOM HAarHeTaTeJIbHOW CUCTEMBl U MOXKET
HaXOJUTHCS HA CYILIE MJIM HA MOPCKOM Liejbde (Hanpumep, Ha miatGopme miaBydero
HepTeHanuBHoro xpanunuma (ITHX)).

"IIpueMuCTOCTh CKBAXXKUHBI" O3HAUAET, HACKOJBKO JIETKO TeKy4Yas cpena
(HampuMep, HarHeTaeMasi BOJa) 3aKaunBaeTCsl B HEYPTEHOCHBIN CJIOH MPOAYKTHBHOIO
iacTa.

"TToTepst IpOHKUIIaeMOCTH" O3HAYAET YXYAIIEHHE CTIOCOOHOCTHU CJIOSI TOPOIBI
NPOMYCKAaTh BOAY WJIH JPYTUe TEKy4YHue CPebl, HAIPUMEp, HATHETAEMbI€ JKHIKOCTH
uinu HeTh, COCTaBIsitOIee O MeHbInel Mepe 10% OT MpOHULIAEMOCTH, U3MEPEHHOH
nepena mpoueccom o0padboTku, HaMpUMep, 3aBOJHEHHUEM CIa0OMHUHEpPaTU30BaAHHOM
BOJOM.

"CMecuTeabHasi cucTemMa" COOEePKUT HECKOJIIbKO MUTATEIbHBIX JIMHUN A
nepenavy NOAMENINBAEMBIX IOTOKOB, BEAYIIUX K IO MEHbIIEeH Mepe OTHOI Touke( -
aM) CJMSIHMS, U OTBOISIIYIO JIMHUIO JJISl OTBEAEHHs] COCTABHOTO IMOTOKA HAarHETaeMOH

BOJbI OT TOYKH(-€K) CIUSHUS.
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"OKPTB" ("OCPTB") — o0mas koHIIeHTpaus (CoaepkaHue) pacTBOPEHHBIX
TBEPABIX BELIECTB B BOJHOM MOTOKE, OOBIYHO BRIpAKAOWIAsACA B ppmv (dacTel Ha
MUJUTMOH 10 00beMy) Uiu MI/i. B ciaydae BOAZHOTO MOTOKA B ONMHMCAHHBIX 37€Ch
HEKOTOPBIX BApUAHTAaX BBIMOJHEHUS, PACTBOPEHHBIMU TBEPABIMH BEIECTBAMHU
ABis0TCA OoHBIL, mosToMy OKPTB sBnsiercs Mepoil MuHepalu3aluu BOJHOTO MOTOKA.

B HacTrosimmem onucaHuu, "MOHHAs cuja" sIBIsSETCS MEPO KOHLEHTPALUU HOHOB
B pacTBoOpe.

OTtHOCuTeNbHBIN MoKa3aTeNnb agcopbuuu HaTpus (SAR — ot anrn. sodium
adsorption ratio) UCTIOJNIB3yeTCS I OL[EHKH COCTOSIHHS (DJIOKKYJISLIUH FIIH JUCTIEPCUH
IJIMH B TJIACTOBOM mopoxae. OOBIYHO KaTUOHBI HATPUS CIIOCOOCTBYIOT AUCIEPCUU
YaCTHI] [JIMHBI, B TO BpEMs KaK KaTHOHBI KaJbIUs 1 MAarHUS BBI3BIBAIOT MX
bnokkyasuno. OTHOCHTENbHBIN MOKa3aTenb ancopouuu Hatpus (SAR — ot aHrm.
sodium adsorption ratio) BEIUHCISETCS MO ClAeayomen Gopmyne:

SAR= [Na"]/{(0,5*([Ca”"] + [Mg"]))},

r7ie KOHIIEHTPAIUsl KATHOHOB HATPUs, KaJIbLHs U MAarHUs B CMEIIAHHOMN
HarHeTaTeJlbHOHN BOJI€ BBIPAXKAETCS B MIJUIMAKBUBAJIEHTAX Ha JIUTP.

"KauecTBO" MOTOKA XapaKTepU3yeT MOJHOE COAEpKaHUE PACTBOPEHHBIX TBEPABIX
BEIECTB M/UJIN KOHIEHTPALHNIO OTAEIbHBIX HOHOB U/ 110 TUIIAM OTHAEJIbHBIX HOHOB,
WJIM OTHOLIEHHH MO THIAM OTJEJIbHbIX HOHOB, U OTHOIIEHUN OTJEJbHBIX HOHOB B
IIOTOKE.

"OxBauyeHHBIH MOPOBbIH 00beM" — TOPOBBIH 00BEM CII0s(-€B) MIACTOBON
OpoAbl, "MPOMBIBAEMbIN" 3aKaYaHHBIMH KUIKOCTAMH (C1a0OMHUHEPaTU30BAHHOM
HarHeTaeMou BOAOH U JIF0OOI BOJHOW BBITECHSIOLIEH KUAKOCTHIO), MEXKIY
HAarHeTaTEeJbHOW CKBAXKUHON M HKCIJIYaTALUOHHON CKBA’KMHOW, YCPEIHEHHBIN O
BCEM IMYTSIM MPOXOKAEHUS MOTOKA MEXAY HATHETATENbHON CKBAXKUHOU H
5KCIJyaTallMOHHON CKBaXXUHOU. B TOM ciyyae, koraa ¢ HarHETaTENbHON CKBaKMHOU
CBsI3aHBI ABE MU OOJIee SKCIIyaTallMOHHbIE CKBAKMHBI, TEPMHH "OXBadeHHBIN
NOPOBBII 00BEM" O3HaUaEeT MOPOBBIA 00BEM CIIOSA(-€B) MIACTOBON MOPOBI,
OXBATHIBAEMBI HATHETAEMBIMHU KHAKOCTSIMH, MEXK/1y HATHETATEIbHON CKBAXKHHOHN U
CBSI3aHHBIMH C HEH 3KCIIJIyaTAllUOHHBIMH CKBaKMHAMH.

"IIpobxka (oTopouka)" — HU3KUU MOPOBBIH 00bEM JKHUIKOCTH, 3aKaYaHHOU B
He()TeHOCHBIN CJIOW MPOAYKTUBHOTO MJIacTa. BeTMYnHB TOPOBBIX OOBEMOB IJIs
npoOok cnadoOMUHEpaIN30BaHHOW HAarHETaeMON BOABI OCHOBBIBAIOTCSA HA OXBAYEHHOM

OPOBOM 00BeMe CJIosi(-eB) MJIACTOBON MOPOIBI.
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"Menkue 4acTULbl" MPEACTABISIOT MEIKYIO Ppakiuio (Hanmpumep, ¢ pa3Mepom,
XapaKTepU3yeMbIM AUAMETPOM MEHEEe MJIM PaBHBIM NMpUMepHO 4, 3, 2 unu 1 MkMm),
MOJy4arUYyCs B pe3ybTaTe pa3pyLI€HUs NOPOAbl B X0 € MOBBIIIEHHON
HepreoTnauu (ITHO). Takue Menkue 4acTUIbI BKIIOYAIOT, TOMUMO IIPOYETO, MEJIKUe
4aCTHULBI TJIMHBI, KPEMHE3eMa U IPYTUX MUHEPAJIOB.

Obwue ceeoenus

Kak oTmeuanoch Bbilie, 00OPOTHON CTOPOHOM 3aKa4MBaHUS BOJABI C MaJIOH
WOHHOMW CUJION B MPOAYKTUBHBIA TOPU3OHT (HANIPUMED, TJIACT NEeCUAHUKA) SABJISETCS
TO, YTO pa30yXaHue TJIMH U MUTPALUs MEJIKUX YaCTHULl MOTYT IPUBECTHU
3aKYMOPHUBAHUIO TIOP U/HJIM CHH)KEHHUIO MPOHULIAEMOCTH. JIJI MPOMBIIIJIEHHOTO
NPUMEHEHHUs] HATHETAHUS CJIabOMUHEPATN30BAHHON BOJABI B MOJIEBBIX YCIOBHUAX
IOJDKEeH coOmonaThest OalaHe MEXIy HCIOJIb30BaHHEM CIa0OMUHEPATU30BAHHOMN
HarHeTaeMoOW BOABI C JOCTATOUYHO HU3KOW MUHEpaIu3anuei njs 1o0brau
TOTIOJTHUTENIbHON HE(PTH, M JOCTATOUHO BBICOKOW MUHEpaIu3aluueil nis
NpeNOTBPAIEHUs] CHUXKEHUS KOJJIEKTOPCKUX CBOMCTB MPOAYKTUBHOTO IJacCTa.
ITockonbKy yXyAlleHHEe KOJJIEKTOPCKUX CBONCTB MJIACTa SBJISETCS BaXKHBIM C
5KOHOMUYECKOW TOUKU 3PEHHSI BONPOCOM, paboTa OOBIMHO MPOXOIUT C BBICOKOH
MUHEepaIn3aluel HarHeTaeMOH BOJbI, HCIIOJIb30BAHHE KOTOPOH MOXKET 00€CIIeHUBATh
HEKOTOPBIE U3 BO3MOXHBIX IPEUMYIECTB MOBbILIEHHON HepTeoTnaun. ITockonbky B
obpatHoM ocmoce (OO) u HaHopunbTpanuu (HP) 0O6bIYHO OTCOPTUPOBBIBAIOTCS
IPEUMYyLIECTBEHHO ABYXBAJCHTHBIE KATUOHBI B CPABHEHUHU C OAHOBAJECHTHBIMU
KaTHOHAMH, a IBYXBaJIEHTHbIE KATHOHBI CTOCOOCTBYIOT MOAABJIEH M0 00pa30oBaHUs
MEJIKUX YaCTHI] U pa30yXaHHIO IIMH, MUHepaiausanuio cmemannoro OO/H® nepmeata
OOBIYHO YBEJIUYUBAIOT (HAMPUMEP, MyTEM yBEeJIUYEHUs] 00BEMHOTO coOoTHOIIeHUst HP -
nepmeara ¢ OO-nepmearom u/mnn godasieHus Mmopckoi Boasl (MB) nnu miactoBoi
Bozabl (I1B) nnst monydenuss cMemanHON ¢1abOMUHEPaJTn30BAaHHOW BOBI C
MUHepalu3anuel 1oCTaTOUHOMN JJIsl CHUKEHHUSI BO3MOXKHOCTH YXYIIEHUs
KOJIJIEKTOPCKUX CBOMCTB MPOAYKTHBHOrO miacta. OQHAKO, CMEIIHNBaHHE OOJIBIIOTO
yucna notokos (Hanpumep, OO-nepmeara, H®-nepmeara, MB n/unu I[1B) moxer
0Ka3aThCs CIOXKHOU omnepanuei, Tpedyromei 601pmoro oobemMa 060pyIOBaHUS.
Kpome Toro, KOHIEHTpaLMsi MHOTOBAJIEHTHBIX HOHOB B CIA00OMHUHEPAJIN30BAHHON
HarHeTaeMoOW BOAE OrPaHUYE€HA OTHOCUTEIBbHO HU3KOW KOHLEHTpauuen
MHOTOBaJI€HTHbIX HOHOB B MB unu I1B, koTOpas CHUXKETCs ele CUIbHEE B

pe3yJibTaTe CMEIINBAHUSA.
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Hacrosimee packpbITHe OTHOCUTCS K YIPOLUIEHHON KOMIIJIEKCHON CUCTEME U
crioco0y BeIpaOaThIBaHHUS CMEMIAHHON c1a00OMHUHEPATU30BAHHON BOMBI JJIs
HarHeTaHus B He(TEHOCHBIH MPOAYKTUBHBIN MJIACT, 00ECTIeYNBAIOINEMY CHI)KEHUE
pHUCKa YXYAIIEHUs KOJJIEKTOPCKUX CBOMCTB miacta. PackpbiTas B HACTOAIEM
ONMMCAHUHU CJIA0OMUHEPAIN30BAHHAS HATHETaeMas BOAA COAEPIKUT XUMHYECKHE
BeleCTBA JJIsl OchabieHus pa30yxaHusl MIMH/CTA0OUIM3AIUNA MEJTKUX YaCTHUII
(Ha3pIBaeMble B HACTOSIIIEM ONMHCAHUH 'TO0ABKOM Mjisl CTAOUIM3ALMU MEJIKHUX 4acTull')
B komOunanuu ¢ OO-nepmeaTom (1, BO3MOkHO, ¢ H®-nnepmearom). Mcnonp3oBanue
PACKpPBITOM 3/1eCh CIabOMUHEPATN30BAHHOW HATHETAEMOU BOJIBI B MpoOIecCe
3aBOJTHEHUsI C1a0OMHHEPATN30BAHHON BOIOW MOXKET 00eCIeUnTh CYLIECTBEHHOE
CHUJKEHUE MUHEPAJIN3aIMY HarHeTaeMOH BOABI O€3 MOTepH MPOHUIIAeMOC TH.
PackpsIThie 31€Ch KOMITJIEKCHAS! CHCTEMA U CTIOCOO MOTYT OBITh HCIIOJIB30BAHBI IS
BbIpaOaThIBaAHUS CMEIIAHHON CIabOMHUHEPATN30BAHHON HATHETAEMOU BOJIBI
HU3MEHSIEMOTr0 COCTaBa (HapuMep, ¢ HEMPEPBIBHO MJIM CTYNEHYATO CHUIKAOIIEHCs
MUHEpaJIN3aluei) 1 3aKa4YUBaHUs B HATHETATEJIbHYIO CKBAXXHHY B XOJI€ BBOJA
CKBaKMHBI B 5KCIUIyaTALMIO W/ WU 3aJJaHHOM pa0oyeM peXuMe sl OCHOBHOH (a3sl
3aBOJIHEHUs c1abOMUHEPaTn30BaHHON BOOH. Mcronb30BaHue pacKphITOH 3/1€Ch
c1abOMUHEPATN30BAHHON HarHETAeMOM BOJIBI MOXKET MOBBICUTh HEPTEOTAAUY U3
pesepByapa B COUYETAHHUH CO CHHKEHUEM PUCKA YXYALIEHUS KOJUIEKTOPCKUX CBONCTB
I1acTa, 3aKUCJICHUs pe3epByapa u/miu 0Opa3oBaHUs B HEM OTJIOXKEHHUH.

PackpeiThie cucTeMa u crocod BeIpadaThIBaHUS CIa0OMUHEPATN30BAHHON
HarHeTaTeJIbHOUW BOJBI B COOTBETCTBUU C U300PETEHUEM MO3BOJISIOT B
MPOMBIIIJIEHHOCTH TOJIy4aTh CIaDOMUHEPAIN30BAHHYIO BOJY YIIPOLIEHHBIM
poIeccoM, TPeOYI MM MeHbIIe 000PYIOBaHUS B KOMILJIEKCHON cCUCTEME
HarHeTaHus BoAbl. HampuMep, B COOTBETCTBUH C HACTOSIIUM PACKPBITHEM, B
HEKOTOPBIX BapUAHTAX OCYIIECTBJIEHUS ISl BbIpabaTbIBAHUS
c1abOMUHEPATU30BAHHON HArHETATEIbHONW BOABI MOXET HE HCTOJB30BATHCS
HarnodmibTpaus (H®). B HekoTOpbIX BapuaHTax OCylIeCTBIeHUs, HCKToYeHne HD
BOJbI U3 COCTABHOIO MOTOKA, IOMUMO PacXxo0B, 00OPYIOBaHUS U CBA3AHHBIX C 3TUM
MOTOKOM YCJIO)KHEHHH, MOXKET CHU3UTh 3aTPaThl, YIIPOCTUT MPOU3BOJICTBO
c1abOMUHEPATU30BAHHON HarHETATENbHON BOABL, OyIeT cmocoOCTBOBATh
pa3BepPTHIBAHHUIO CHCTEMBI IMOJYYEHHS C1abOMUHEPaIN30BAaHHOW HAarHETaTEIbHOM
BOJbI, YIPOCTUT TPeOOBAaHMUS K Ka4€CTBY BOJBI JUIsI IEPBUYHOIO HATHETAHUS TIPU

NyCKE€ CKBAXHHBI, 1/WJIU TOBBICUT O6H_Iy1-0 OKCIUTYAaTAUUOHHYIO IIPUTOAHOCTDb OJIs
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HarHeTaHus caa0OMHHEpaIu30BaHHON BOABL. B npyrux BapmaHTax OCYyIIECTBIEHUS
ucnosnbzyercss H®, nanpumep, ¢ nodbaBiieHHEM KaIbLIH.

B COOTBETCTBHU C HACTOSIIIUM PacCKpbITHEM, 000OpyIOBaHUE AJIs1 BbIpaOaThIBAHHUS
crnaboMHHEpaTHN30BaAHHOM BOIBI Uil HATHETAHUs oOecrneunBaeT noOaBleHne
XUMHUYECKOH cTabunusupyromei nod0aBku (Takke Ha3biBaemas 'mo0aBKON AJIs
CTa0UIM3AIMK MEJIKHUX YacTul') B mepMeat u3 MmoayJs odparnoro ocmoca (0O0) ¢ tewm,
4TOOBI BhIpabaTeiBaeMasi c1aboOMHUHepaTu30BaHHAS HArTHETaEMasl BOJAa MMeJla HU3KYIO
MUHEpaJu3aluio (HampuMep, HIKe, 4eM Y OObIYHOW HArHETAeMOW BOJABI IJIs
MOBBIIIEHHOW HE(PTEOTAAYH, UMEIOLIIeH MUHEPAIU3ALUI0 B MHTEPBaJE OT MPUMEPHO
500 unu 1000 go 5000, 8000 unu 10000 ppm). B HEKOTOpBIX BapHaHTax
OCYINECTBJICHUs, 10OaBKa I CTAOMJIM3AIINN MEJIKHX YaCTHUIl MOXKET COEePIKaTh COJIb
ABYXBAJEHTHOrO KaTHOHA, HAPUMep, KaJbLUsl WK MarHus W/UJId MOXET BKJIKOYaTh
KaJIMi, 1 MOYKET CAEPIKHBATh MOTEPIO MPOHULAEMOCTH MPH HU3KUX YPOBHSIX 00IIei
MUHEpaJIN3aluu cIabOMUHEPATN30BAHHONW BOBI. B 4aCTHOCTH, B HEKOTOPBIX
BApUAHTAX OCYLIECTBICHUS, KaK OBUIO MOKA3aHO BBIIIE, PACKPBITAas 31€Ch
cnaboMUHEpaTN30BaHHAs HAarHETaeMasi BOJla UMeEeT MIUHEPaAIN3aU0 MEHee Un
paBHyO npuMmepHo 300, 400 unu 500 ppm, U MOKET 3aKa4UBATBHCS HEMOCPEACTBEHHO
B HE()TEHOCHBIH IJIACT B XOJl€ 3aBOJJHEHUs CIa0OMUHEPAIN30BaHHON BooH. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBJIEHMS, KaK ObIJIO OKAa3aHO BbILIE, PACKPHITAS
CHUCTEMa U CIoco0 MpenyCMaTPpUBAIOT COKPALIEHNE UIIH, BO3MOXHO, MTOJTHOE
UCKJIIOUEHHUE UCIONb30BaHus y3aa HaHounbTauuu (H®) u BeipabareiBanus HP
NOAMELINBAEMOT0 MOTOKa st cMemuBanus ¢ OO-nepmeatoM, st GOPMHUPOBAHHUS
c1abOMUHEPATU30BAHHON HarHETAeMOH BOJBI, Oyarogapst 4eMy yrpouiaeTrcs
obopynoBanue (Hampumep, o0opyaoBaHue 0O0pabOTKU BOABI UM AEMUHEPATU3AUN, U
obopynoBaHue AJIsl HACHETAHUS BOJBI) U CIOCOO MONydeHUs ¢iiabOMHUHepaTu30BaHHOM
HarHeTaeMol BOJAbl. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHUS,
c1abOMUHEPATU30BAHHON HArHETAeMOU BOJIOH, NOJIy4aeMOH ¢ UCIIOJIb30BAHUEM
PACKpPBITOH CUCTEMBI U crIoco0a, SBIsIETCA CIa0OMUHEPAIN30BaHHAS BOJA C BBICOKOM
KECTKOCTHIO (B YACTHOCTH, )KECTKOCThIO, U3MEPEHHON B MIJUIUTPAMMAaxX 3KBUBAJIEHTA
kapOoHaTa Kajibuusi). B HEKOTOPBIX BapUaHTaX OCYINECTBIIEHHUS, UCIIOJIb30BAHUE
c1abOMUHEPATN30BAHHON HArHETA€MOM BOJIBI B COOTBETCTBUU C HACTOSIIIUM
pPacCKpbITHEM CHI)KAET BEPOATHOCTh MOTEPHU MPOHHI[AEMOCTH B XO/1€ 3aBOHEHUS
c1abOMUHEPATU30BAHHON BONION, 0€3 CoKpalleHus (a B HEKOTOPBIX Ciydasx, Aaxe ¢

noseimeHueM) [THO oTnaum npu 3aBoAHEHUH CJTa0OMUHEPATU30BAHHON BOJOM.
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B HekOTOpBIX BapuaHTaX OCYLIECTBJCHUS, KOMIUIEKCHAsI CUCTEMA CONEPKUT
YCTAaHOBKY A€MHUHEpaInU3aliy, BKIIOYA Y0 y3ea oOparHoro ocmoca (0O0) s
BbIpabaTbiBaHUA oaMemuBaemoro noroka OO-nepmeara. KomnnekcHas cucrema
TaK)Ke BKJIFOYAeT OJHY WJU Oojiee TMHUN MPOXOKAESHUS Ui MOAMELUIUBAEMOTrO MOTOKA
n00aBKHU Jisl CTAOUIM3AaIUN MEJIKUX YaCTHI], U CMECUTEJIbHYIO CUCTEMY,
NpUCNOCOONCHHYIO ISl CMEIIMBaHus noamenupaemoro noroka OO-nepmeara ¢
MOAMENINBAEMbIM MOTOKOM JHOOAaBKH IJIs CTAOUIM3AIMN MEJTKUX YaCTHILI, IJIs
MOJIy4EHHsI COCTABHOIO MOTOKA CJIa0OMUHEPATM30BAHHON BOJbI. B HEKOTOPBIX
BapHaHTaX OCYINECTBJIEHUs, CMECUTENIbHASI CUCTEMA BhIpabaThIBAET COCTABHOM MOTOK
clla0OMUHEpaTU30BAaHHON BOIBI, UMEIO LU MUHEPATU3ALUI0 MEHEee UIIH PABHYIO
5000, 4000, 3000, 2000, 1000, 500, 400 unu 300 ppm, uau MeHee (HampuMmep,
MUHEPAIN3AIHI0, KOTOpas MOXKeT ObITh OJIM3Ka K MUHEpalu3aluu mepmMeara
MeMOpaHbl OOPATHOTO OCMOCA), M MOJIIPHOE OTHOIIEHHE ABYXBAJIEHTHBIX KATUOHOB K
OHOBAJIEHTHBIM KaTUOHAM, MMpeBbIIaIIee uiau pasHoe npumepHo 0,2, 0,3 unu 0,4.
KommekcHasi cucteMa Takke BKJIFOYAeT OJIOK YIIPaBJICHUS, BBITTOJHEHHBINA C
BO3MOJKHOCTBIO YIIpaBJieHUsI pa0OTOW CMECHTENIbHONW CUCTEMbI M HaTHETATEIbHOM
CHUCTEMBI JJIs1 ONHOHN MK 0OJiee HArHEeTATEIbHBIX CKBAXKUH, TPOOYPEHHBIX B
He(TeHOCHBIN CJIONW MPOAYKTUBHOTO Miacta. biok ynpaBieHus MOXeT OBITh
BBITTOJIHEH C BO3MOXXHOCTBIO THHAMHUYECKOTO U3MEHEHUs padOThl CMECUTEIbHOM
CUCTEMBI AJis PeryJUPOBaHUA KOJUYECTB [0 MEHbIIEN Mepe OOHOIr0 U3
noaMmemuBaemMoro noroka OO-nepmeara U MOAMEMINBAEMOTO MOTOKA JOOABKH AJIs
CTaOUIM3AIUY MEJKUX YaCTHUII, IJIs MOANEePKAHUS COCTaBa COCTABHOI'O MOTOKA
c1abOMUHEpaTU30BaHHON BOJBI B Mpeesiax 3alaHHoro pabodero nuamna3ona. B
HEKOTOPBIX BapUaHTaX OCYILIECTBJIEHUSA, HEKOTOpbIe KoauuecTBa MB unu [1B
NpUMEIIaHbl B MOTOK CJIa0OMUHEPAIN30BaHHOW HArHETaeMOU BOAbI. B HEKOTOPBIX
BApHUAHTAX OCYIIECTBICHUS, 3apaHee 3aJaHHbIH paOoUunii AMANa30H BKJIKOYAET
MHUHEpPAIU3aLUI0 MEHBIIYIO WK paBHyo 5000, 4000, 3000, 2000, 1000, 500, 400 unu
300 ppm unu MeHee, U MOJIIPHOE OTHOILIEHUE ABYXBAJEHTHBIX KATHOHOB K
ONHOBAJIEHTHBIM KaTUOHAM, MMpeBbIIaIIee uiu pasHoe npuMmepHo 0,2, 0,3 unu 0,4.
biok ynpaBieHUst MOKeT ObITh BBIMOJHEH ¢ BO3MOXKHOCTBIO OJy4YeHUs paboyero
AUamna3oHa OT HCTOYHHUKA, BHEITHETO OTHOCHUTEJNBHO OJIOKA ynpaBjeHusi. B HEKOTOpBIX
BapHaHTaX OCYINECTBJCHUs, pabounii TUana3oH yCTAHABIUBAECT BEPXHUH W HUKHUU
MpeeJIbl ISl IO MEHbIEH Mepe OXHOIo MapaMeTpa, BRBIOPAHHOTO U3 TPYIIIIHI,

cocTosien u3: obuero coaepanus pacTBOpeHHbIX TBepabIX BemecTs (OCPTB);
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MOHHOMW CHUJIBbI, KOHI[EHTPALUH OTAEIbHBIX HOHOB, KOHLIEHTPALUH OTAEIbHBIX HOHOB
IO TUIIAM HOHOB, OTHOIIEHHUH IO TUIIaM OTAEJbHBIX HOHOB, M OTHOLIEHU N OTAEIbHBIX
MOHOB. B HEKOTOpBIX BapHaHTaxX OCYIIECTBJIEHHUs, 10 MEHbIIEH Mepe OUH MapameTp
COAEPKUT MOJIIPHOE OTHOLIEHHUE ABYXBAJEHTHBIX KATUOHOB K OJHOBAJIEHTHBIM
kaTuoHaMm. KoMmmjiekcHasi cucTeMa MOXKET Tak)ke coaepkaTh JuHuw copoca OO-
nepMeara, OOBOJHYIO JIMHHUIO JJIsI BBICOKOMHHEPAJIU30BAHHON MUTATEIbHOW BOABI IS
aeMHuHepaiu3aunu (Hanpumep, Mopckoi Boasl (MB)), nuHu0 cMenuBaHus
iactoBoit Boabl (PB) mnm ux komOuHamuio, a OJ0K ynpaBJIeHUs MOXKET ObITh ajee
NpUCNOCcOOIeH sl IUHAMUYECKOTro peryinupoBanus koaudecrsa OO-nepmeara,
OTBOJMIMOTO OT CMECHTEJIbHOU CUCTEeMBI yepe3 nuHuw copoca OO-nepmeara,
KOJIM4eCcTBa OOBOAHOTO MOTOKA BBICOKOMUHEPAJIU30BAHHOHN BOJIBI, OOXOASIIErO
YCTaHOBKY AE€MHHEPaIN3aLHH 110 OOBOIHON JUHUH H MOAAKIIETO
BBICOKOMHUHEPAIN30BAHHYIO NMUTATEIBHYIO BOAY B CMECHTEIbHYIO CHCTEMY,
konudectsa IIB noroka, nogaromero IIB B cMeCUTENBHYIO CUCTEMY MO JTUHUU
cmemuBanus [1B, nin ux koMOMHAMHU, 1 BBIpa0aThIBAHHUS COCTABHOTO IMOTOKA
c1abOMUHEPATU30BaHHON BOJBI. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIECHUS,
KOMIUIEKCHAsI CHCTEMAa MOXET TaKKe€ BKJIKOYATh IPOMBICIOBOE 000OpYIOBaHUE IS
OTZEJIEHUs] TEKYUYUX Cpell, 1O0ObIBAEMBIX U3 OAHON MM OOJiee HKCIIYaTalMOHHBIX
CKBaXUH, NPOOYPEHHBIX B HEPTEHOCHBIN CIIOI NPOAYKTUBHOTO IJIACTA, U IJIS
IOCTaBKH noToka niuactosoi Boasl (IIB) B cmecurenbHyo cucteMmy. B HEKOTOpBIX
BapuaHTax ocymecTtsieHus, (a) motok OO-nepmeara cocTapisieT npuMepHo oT 75, 80
unu 85 10 99, 99,9, 99,99 unu 99,995 o6beMHbIX TIpOLIEHTOB (00.%) COCTaBHOTO
MOTOKa CJIa0OMHHEpaTu30BAHHON BOIbI, a MOAMEIINBAEMbIH MOTOK JOOABKH JJIsI
CcTaOUIM3AUK MEJIKMX YaCTHIl MOXKEeT COCTaBIATh npuMepHo ot 0,005, 0,008 unu 0,01
no 15, 20 wim 25 06.% coCTaBHOTO MOTOKA Cl1a0OMHUHEpaIu30BaHHON BOABI. B
HEKOTOPBIX BAPpUAHTAX OCYLIeCTBJIEHUS, (0) MOAMEIUBAEMbIH MTOTOK NOOABKH AJIs
cTabuNn3anuu MeJIKuX JacTun copepxut xjaopun kanpuus (CaCl,), HUTpaT KanbIus
(Ca(NOs3),), xnopun kanusi (KCl), aurpat xkanus (KNOs3), xjaopung aMMOHUS
((NH4)CI), xnopun maruust (MgCl;) unu nx komOuHamnuto. B HeKOTOpBIX BapuaHTax
OCYILIECTBJICHHUS, KOMIJIEKCHAsI CUCTEMa MPUCIIOCOOIEHA K BBIMOJHEHUIO YCIOBUH (a)
u (0).

B HEeKOTOpPBIX BapHaHTax OCYIIECTBJIEHHS, CTIOCO0 COAEPKUT BrIpabaThIBaHUE
MOAMEIINBAEMOr0 MOTOKa nepmeara odpatHoro ocmoca (OO) ¢ ucnonb30BaHUEM y3Jia

00 YCTAaHOBKHU ACMUHECPpATN3alUU, IOATOTOBKY NOAMCIINBACMOTO MOTOKA IIO6aBKI/I
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s CTaOMIN3aluy MEJIKUX YaCTHIl, ¥ CMeMUBaHue noamemusaemoro moroka QO-
nepMeara ¢ NOAMELUINBAEMbIM TOTOKOM A00AaBKHU ISl CTAOUIN3ALMU MEJIKUX YaCTHULl B
CMECHUTENbHOM CUCTEeMe AJIs MOJYyYEHHs] COCTABHOTO MOTOKA ClI1abOMUHEPATN30BAHHOM
BOJIbl. B HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHUS, COCTABHON MOTOK
cnaboMHHEpaNTHU30BAHHOM BOABI MMEET MUHEPAITH3ALHNIO MeHee uiu paBHyo 5000,
4000, 3000, 2000, 1000, 500, 400 unu 300 ppm, unu MeHee (HapuMmep,
MUHEpaNU3alui, OMU3KYI0 K MUHepanuzanuu u3 memOpansl O0), u/uiu MOJsIpHOE
OTHOILIEHHE ABYXBAJEHTHBIX KATHOHOB K OJIHOBAJIEHTHBIM KaTHOHAM, MPEeBbILIAOLIEe
unu paaoe npumepHo 0,2, 0,3 unu 0,4. B HEKOTOPBIX BapUaHTax OCYLIECTBJIEHHUS,
croco0 Tak’ke BKIIYAET TUHAMUYECKOE H3MEHEeHHE PA0OThl CMECUTENbHONW CUCTEMOM
17 peryJIupoBaHus KoJuuecTBa noaMmemusaemoro noroka OO-nepmeara,
NOAMEIINBAEMOTO IMOTOKA TO0ABKY IJIs CTA0OUIN3ALMU MEJIKUX YaCTHUL, FJIH 000UX
MOTOKOB AJISl MOEPKaHUsI COCTaBa COCTABHOTO MOTOKA ClIabOMUHEPaTn30BaHHON
BOJbI B IIpeaeax 3aJaHHOro padouero quanasoHa. 3ajiaHHbIN pabounii 1uana3ox
MOJKET BKJIIOUATh MUHEPAIU3ALUI0 MEHbIIYK uiu paBHyo 5000, 4000, 3000, 2000,
1000, 500, 400 unu 300 ppm uau MeHee, U/HIH MOJISIPHOE OTHOIIEHHE
JIBYXBaJICHTHBIX KATUOHOB K OJIHOBAJIEHTHBIM KaTHOHAM, NPEBBIIIAIOINEE UJIH PaBHOE
npumepHO 0,2, 0,3 nnu 0,4. B HEKOTOPBIX BapUaHTaxX OCYLIECTBJIEHUS, COCTABHOU
NOTOK C1aOOMUHEPATN30BAHHON BOJBI HMEET CO/ePIKaHNE ABYXBAJIEHTHOIO KATUOHA B
uHtepsaiue npumepHo ot 0,01 go 20, npumepno ot 0,05 go 15, npumepno ot 0,01 no
10 MUITMAKBUBAJIEHTOB/IUTP (MIKB/JT). B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS,
CMelIMBaHNE TaKXKe COAEPIKUT CMELIUBaHUE MOPCKOU Boabl (MB), miacToBoii BOIbI
(I1B) unu o60oux 3THUX KOMIIOHEHTOB ¢ MoaMelnBaeMbiM noTokoM OO -nepmeara u
NOAMEIINBAEMbIM TOTOKOM N00aBKH CTAOMIM3AaIIMU MEJKUX YaCTHI] B CMECUTEJIbHOM
CHUCTEME JUIS MOJIYUYEeHHUsI COCTABHOTI'O MOTOKA CJIabOMIHEpPaJIn30BaHHOW BOABI.
JluHaMu4ecKkoe U3MeHEeHNe padOThl CMECUTEIbHONW CUCTEMbI MOXKET COJIEPIKATh
peryjaupoBaHue O MeHbIlel Mepe OAHOIO KjanaHa B cMecuTenbHol cucteme. Ilo
MEHbIIEH Mepe OJHUM KJIAIIAaHOM MOKET OBbITh KJIAllaH HA JIMHUU MOAMEIINBAHHUS
n00aBKU CTAaOMIM3ALMU MEJIKUX YacTHUL, MOAA0INel MogMeImnBaeMblii MOTOK 100aBKH
1151 cTabMITM3alud MEJIKUX YaCTHULl B CMECUTEJIbHYIO CUCTEMY, KJIalaH Ha JINHUU
copoca OO-nepmeara, KJ1anaH Ha OOBOHON JIMHUHU CUJIbHOMUHEPAIH30BAHHONU BOJIBI,
obxonsmei yCTaHOBKY AeMUHEpAIU3alUy U nojparmeid Mmopckyt Bony (MB) B
CMECHUTENbHYIO CHCTEMY, KJIallaH Ha JUHUM MOAMEIINBaHus rmiacToBoi Boasl (I1B),

noparomeit I1B B cMmecuTenbHy0 CHCTEMY, UIN UX KOMOUHAIUSA.
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B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUs, KOMIUIEKCHAs CUCTEMa BKJIFOYAET
OJIOK ynpaBJIeHUs], HECKOJIbKO KJIAIlaHOB, YIIPABJISAEMbIX OJIOKOM yIIpaBJIEHHUS,
HECKOJIBKO YCTPONMCTB MOHUTOPHUHIA PACX0Ja U COCTaBa, NMO3BOJISIOUUX NIEPEaaBaTh
U3MEpEeHHbIE JaHHbIE PACX0/la U COCTaBa, COOTBETCTBEHHO, B OJIOK YIIpaBlIeHHUs, Y3 el
obpatHoro ocmoca (O0), mo3BossirOm Ui BeIpadaThiBaTh NoaMeNInBaeMblii moTok OO0 -
nepMeaTa, eMKOCTb s 100aBKHU Ui CTaOMIM3aLMH MEJIKUX YaCTHII,
obecneuynBaO NN MOJyYEHHE MOJMEIINBAEMOro NOTOKAa J0OABKH sl CTaOMIH3auu
MEJIKUX YaCTHULl, U CMECUTEJbHYIO CUCTEMY, BKJIIOUYAIOIY KO JUHUIO, TO3BOJSIO YO
CMeIuBaTh noamemnBaeMsli notok OO-nepmeara U NOAMENINBAEMbINH TOTOK
n00aBKU s CTAOUIM3AIIUN MEJIKHX YaCTHIl B COCTABHOMN IMOTOK
cnaboMUHEpaTU30BaHHON BONBI. BIOK yrpaBieHNs MOKET ObITh BBIIIOJHEH C
BO3MOJKHOCTBIO PEryJIUPOBAHMUS, IPU MOJYYEHUHU U3MEPEHHBIX AAHHBIX IO PACXOAY U
COCTaBy, IO MEHbIIEH Mepe OAHOIO U3 HECKOJBKHUX KJIANaHOB, JIsl MOAAEPKAHUS
COCTaBa COCTAaBHOTO MOTOKA CIaOOMUHEPATN30BAHHON BOJIBI B 33IaHHOM pabodem
nuamna3zone. COCTaBHOH MOTOK cIa0OMHHEPaIN30BAHHON BOJBI MOXKET UMETh
MHUHEpPAIU3aLUI0 MEHBIIYIO UK paBHYKO 5000, 4000, 3000, 2000, 1000, 500, 400 unu
300 ppm unu MeHee, U/ WU MOJIIPHOE OTHOLIEHHE ABYXBAJIEHTHBIX KATHOHOB K
OJHOBAJIEHTHBIM KaTHOHAM, MpeBblIaromee uiu pasaoe npumepHo 0,2, 0,3 unu 0,4. B
HEKOTOPBIX BAPUAHTAX OCYIUECTBJIEHUs, JaHHbIE PACXOAAa U COCTAaBAa OTHOCSITCS K
COCTaBHOMY IOTOKY CJIa0OMUHEpaln30BaHHON Boabl. KoMIUIeKCHAs cucTeMa MOXKET
TAaK>Ke€ BKJIOYAaTb HATHETATEJIbHYK CUCTEMY, MO3BOJISIFOIIYIO TOAABATh COCTABHOM
MOTOK C1a0OMUHEPATU30BAHHON BOJBI B TPOAYKTHBHBIA TOPU3OHT Uepe3
HAarHETAaTEJbHYI0 CKBAXXHMHY. B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHUs, B paboyem
UaIna30He ONpeeNeHbl BEPXHUN U HUXKHUHI Npenesbl sl IO MEHbIIENH Mepe OAHOrO
napaMeTpa, BBIOPaHHOT'O U3 TPYIIIBI, COCTOAIIEH U3: 00LUero coaep kanus
pactBopeHHBbIX TBepAbIX BeuecTB (OCPTB); HOHHOW CHUITBI, KOHIEHTPALHHU
OTAEJNbHBIX HOHOB, KOHLIEHTPALIUU OTAEJIbHBIX HOHOB 1O TUIIAM MOHOB, OTHOUIEHH MO
TUIIaM OT/JEJIbHBIX HOHOB, U OTHOLIEHUN OTAEJIbHBIX HOHOB. B HEKOTOPBIX BapUaHTax
OCYIIECTBJICHHUsI, HECKOJbKO KJIANIAHOB BKJIIOYAIOT KJianaH Ha JuHuH copoca OO -
nepMeara, a OJIOK yIpaBJeHHs JOMOJHUTEIbHO BBIIIOJIHEH C BO3MOKHOCTBIO
perynuposaHus konudecrsa OO-nepMeaTta, OTBOAUMOTO OT CMECUTENbHON CUCTEMBI
yepes kyanaH Ha nuHuu copoca OO-nepmeara. KommnnekcHas cucrema MOXKET
JOOTOJIHUTEJIbHO BKJIIOYAaTh OOBONHYIO JIMHHIO JJisi MOpCKo# Boabl (MB), obxoasimyto

y3ea OO u noaBOASAIIYI0 MOPCKYIO BOAY K CMECHUTENbHON CUCTEME, JIMHUIO
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noamMemuBanus miaactoBor Boasl (I1B), mogsomsmytro I1B k cMecuTenpHON cUCTEME,
Wiu 00e 3TH JTUHUH.
Komnnexcnasa cucmema u cnocob evipabamuiéaniis caabomMunepalu308anHoil
HazHemaemoil 600bi

Jlanee npUBOAUTCS ONMCAHNE KOMIIJIEKCHON CUCTEMBI B COOTBETCTBUH C
HACTOSIIIUM PACKPBITHEM CO CChUIKOI Ha ¢ur. 1, roe npencrasieHa OJI0K-cxema
BapHaHTa OCYIIECTBJIEHUS] KOMILIEKCHOW CUCTEeMBI | 17151 BhipaOaThIBaHUSI CMEIIaHHOM
HarHeTaeMOU BOABI ISl UCIOJb30BAHUS B IPOLIECCE 3aBOAHEHUS
c1abOMUHEPATU30BAHHON BOJIOH, B COOTBETCTBHH C BAPHUAHTOM OCYIIECTBIIEHHUS
HacTosero packpeiTus. KomnnekcHas cuctema I moxer cogep:xats y3en 10 OO,
eMKOCTb 20 st KOHIeHTpaTa, 070Kk 30 yrpaBieHHs] U HAarHETaTENbHYIO cucTemy 40,
COEp KAy MO MEHbLIEH Mepe OJIHY HarHeTaTeJbHYIO JUHUIO 11 U mo MeHbLIeH
Mepe OJUH HarHeTaTeJbHbIH Hacoc P3 nust 3akaumBaHusa ciaboMHUHEPATU30BAHHON
HarHeTaeMol BOAbI B HATHETATEIbHYIO CKBaXXUHY 21, mpoOypeHHYI0 B HEPTEHOCHOM
cyioe 22 npoAyKTUBHOro miuacrta R.

B xomniekcHoli cucteme I Ha ¢pur. 1 mokazaH nmpoaykTUBHBIN miacT R,
uMeromui HeTeHOCHBIH ClIol 22, B KOTOPBIH mpoOypeHa oHa HarHeTaTelbHas
ckBakvHa 21. B BapuaHTax NpUMEHEHHUs, KOMIUIEKCHAsI CUCTEMA MOXKET COAEPKATh IO
MEHbIIEH Mepe OAHY HAarHETATEIbHYI CKBaXUHY 21 U IO MEHbIIEH Mepe OAHY
SKCIJIYaTAlMOHHYIO CKBaXXUHY 24 (KakK 3TO ONMUCAHO JaJiee CO CChIJIKOM Ha BaApUAHT
ocyuectsieHus Ha ¢ur. 3). [IpogykTuBHbIi muact R MoxkeT, B HEKOTOPBIX BapUAHTAX
OCYLIECTBJICHUS, COAEPKATh NPOAYKTUBHBIN IIACT MECYAHUKA U/UJIH MPOIYKTHUBHBIN
IJIACT, CIIOKEHHBbIH KapOoHaTHRIMU nopoaamu. KommiekcHas cuctema | B BapuanTe
ocyiecTBieHUs Ha Gur. 1 MOKeT coaepkaTh. YCTAHOBKY JeMHUHEPATH3AIUH,
cocTosmy u3 MmeMOpanHoro 6oka 1 nist 06paborku nmutaTeabHOU BOAbI 2 (0OBIUHO
Mopckoii Boabl (MB)); emkocTs 20 1Jist KOHLIEHTpPATA ISl CTA0MITM3ALMH MEJTKUX
JacTHI] U Hacoc P2 st mogayu moaAMEenMBaeMoro noToka 100aBKy sl CTaOUIN3alu |
MEJIKUX 9acTHI (HampuMep, KOHIEHTPUPOBAHHOW) B IMHUIO 8 MOAMEIINBAHHUS
n00aBKU CTAaOUIN3ALNU MEJIKHUX YaCTHUIL, CMECUTEIbHYIO CUCTEMY, CONEPIKAINYIO
pa3NUYHbIE JUHUHM NPOXOXKACHUS sl GOPMHUPOBAHHS COCTABHOTO MOTOKA
c1abOMUHEPATU30BAHHON BOJBI, KAK 3TO ONMHMCAHO B HACTOSILIIEM PACKPBITUH, U OJIOK
30 ynpaBieHus i yIpaBieHUs: padOTOH YCTAHOBKH A€MHHEPATNU3aLUH U JJIs
yIpaBJIeHUs MOAMEIINBAHIEM ITOTOKA CI1aOOMUHEPATN30BAHHON HaArHETAeMOIl BOJIBI B

cMmecutenbHoOl cucteMe. KomniekcHas cuctema I Takyke cOnep:KUT HarHETAaTEJIbHYIO
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cucremy 40, conepKaly OIWH WU 0OJiee HarHETaTeJIbHBIX HACOCOB P3 n
HarHeratejabHble TUHUU 11 nns HarneraTtenbHOU ckBakuHbl 21. Kak nmokazano nanee
CO CCBUJIKOM Ha BapUaHT OCYIIECTBJIEHUs Ha GUr. 3, KOMIUIEKCHAsA CUCTEMA B
COOTBETCTBUHU C HACTOSIIUM PACKPBITHEM MOXKET AOMOJHUTENbHO COAEPKATh
npOMBICTIOBOE oOopynoBanue 50, UMeroIee KUIKOCTHYIO CBSI3b C BBIKMAHON JTUHHUEH
28 skcnayaTauMOHHON ckBaXkuHbI 24. [IpombicioBoe obopynoBanuem S0 Takxke
MOJKET COAepkKaTh JUHUIO 27 npoxoxaeHus I[1B, kotopas MOXeT UMETh )KUJIKOCTHYIO
CBsI3b CO CMECUTEJIbHON CUCTEMON.

MewmOpanHbIii 0510k 1 MOXKeT comep:kaTh HarHeTaTeabHbIH Hacoc P1, y3zex 10
OO, xoTOpBIil MOXKET OBITH OAHOCTYIIEHYATHIM HJIH MHOTOCTYIEHYATHIM Y3JIOM.
[TuraTenpHON BOAON AJIA A€MUHEPATU3ALUHN B JUHUM 2 MUTATEJIbHON BOABIL,
NoJaBaeMOM uepe3 HarHeTtaTeabHbli Hacoc P1 u nuTaTtenpHyio JUHUIO 3 00paTHOTrO
ocmoca B y3ex 10 OO, moxeT ObITh CHIPHOMHHEPAJIU30BaHHAS MUTATENbHAsA BoAa. B
HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHMS, MUTATeNbHAsA BOJAA AJs JeMUHepalu3aluu B
JUHUH 2 TATATEIbHOW BOABI COAEPIKUT MOPCKYI0 Boay (MB), Boay actyapusi, Bony
BOJOHOCHOTO rOpU30HTA MK UX kKoMOuHanuto. Y3en 10 OO BeipabatsiBaeT OO-
nepMmeat, orBoauMbIi o nuHuu 5 OO-nepmeara, u OO-koHIEHTPAT (TaKxKe
HazpiBaeMblil OO-"perentarom"), orBoaumelii no nuauu 4 OO-koHueHTpaTa. B
HEKOTOpPBIX BapuaHTax ocyuecTsiaeHus, OO-KOHLEHTpPAT OT NepBOM CTYNIEHHU
00paTHOr0 0OCMOCAa MOXKET HUCIOJIb30BATHCS ISl (POPMUPOBAHUS TUTATEJIBHOTO MOTOKA
nnas sropoit crynenu OO.

V3en 10 OO coupepxkut Heckonbko moayseii OO. OObIYHO KONUYECTBO MOAYJIEH
B y3je OO BoiOUpaetrcs, ucxons us Tpedyemoii npoussoautenbuoctu OO -nepmeara
111 COCTAaBHOTO MOTOKA CI1a0OMUHEPATU30BAHHON HATHETAEMON BOABI B X0/ €
OCHOBHOW (ha3bl 3aBOTHEHHUS CITa0OMUHEPaTU30BAaHHON BOIOM.

Kak nmokazaHo Ha ¢ur. 2, npeacTaBistoieil OJ0K-CXeMy BapUaHTa
OCYINECTBJIEHUs KOMIUIEKCHOH cucTeMbl Il nis BoipabaThiBaHUSI CMEIIaHHON
HarHeTaeMOW BOJbI AJIsl UCIIOJb30BAaHMUS B KaUeCTBE HarHeTaeMON BOJbI B X0J€
3aBOJITHEHUsI CTa0OMHUHEPATN30BAHHON BOJIOM, YCTAHOBKA JE€MHUHEPATN3AUN MOXKET
TaK)Xe BKJIIOYaTh OOBOJHYIO JIMHUIO 3B CHIbHOMUHEPAIN30BAHHON MUTATEIbHON
BOZBI JUIsl MUTATEJNbHON BOJBI 2 C TEM, UTOOBI MEPBast YaCTh MUTATEIbHON BOJHI B
JUHUU 2 IUTaTenbHONU BoAbl BBoAuaach B y3ea 10 OO nmo nurtarensHol nuHun 3A OO,
a BTOpasi 4aCcTh MUTATEJNbHON BOJBI B JUHUM 2 MUTATEIbHOW BOABI oOXonmua y3en 10

OO no oOBoxHOM nuHNYU 3B CUIPHOMUHEPANIN30BAHHONW NUTATEIbHON BOABI. B Takux
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BApHUAHTAaX OCYLIECTBICHUS, CMELIaHHAs ClIabOMUHEpaIu30BaHHASI HaTHETaeMas BOJa
MOXKET TaK)Ke COAEPKaTh CUIbHOMUHEPAIN30BAHHYIO MUTATEJNbHYIO BOAY (Hampumep,
MB) Bno6asok k OO-nepmeary u gobaBke Ayt CTaOMIN3ALUNA MEJIKUX YaCTHII.
O06BoxHAs MUHUS CUCTEMBI JEMHHEPAITH3ALUH CUIbHOMUHEPAIU30BAHHOM
NUTATEJbHONW BOJBI TAKXKE MOXET OBbITh JJIs1 KPATKOCTH Ha3BaHa "OOBOAHON NMHUEH
MB". CunpHOMUHEpaAIU30BaHHAS NMUTATEIbHAS BOJIa CUCTEMBbI JeMUHEPAIU3AI[UH
MOKET, OJTHAKO, COJAEePKATh JIIOOYI0 MOAXOASAIIYIO0 CHIBHOMUHEPATH30BAHHYIO
NMUTATEIbHYIO BONY, BKJIKOYAs, Cpeu MpoUuero, Mopckyt Bony (MB), Boay sctyapus,
BOJY BOJOHOCHBIX TOPU30HTOB UJIM UX KOMOMHAIHIO.

Kak moka3ano Ha ¢ur. 3, mpeacTapismoeil OJOK-CXeMy KOMIIEKCHONW CUCTEMBI
IIT nyst BRIpabaThIBAHUS] CMEIIAHHOW HATHETA€MOW BOJBI ISl HCIIOJIb3OBAHUS B
Ka4yeCTBE HATHETAEMOH B XOJ1€ 3aBOAHEHHS CJIaOOMUHEPAITN30BAaHHOW BOJOH, TEKyUHE
cpenbl, 1oOBIBaeMbIe U3 SKCILUTYaTAllMOHHON CKBaKUHBI 24, IepeIaloTCs B
npoMbiciioBoe obopynoBanue S0 mo BeIKUAHOU aJuHuU 28. JloObIBaeMbIe TEKyUHE
Cpeabl pa3eNsIoTCs B MPOMBICIOBOM obopynoBanuu 50 Ha HePTIHON MOTOK 51,
ra3oBblil MOTOK 52 U MoTOK miuactoBoi Boas! (IIB). B HekoTOphIX BapuaHTax
ocyuiecTBieHus, Bcs [1B unu ee yacTh npoTekaeT B BUJE€ NOAMELINBAEMOr0 MOTOKA
IIB uepe3 nunuro 27 nogmemnBanus I[IB B CMECUTENBHYIO CUCTEMY, TA€ OHA
obbenuHseTcs ¢ norokom OO-nepmeara u MOAMEIINBAEMbIM ITIOTOKOM TOOABKH AJIS
cTa0MIN3aIUU MEJKUX YacTULl (M, ONIHOHAIbHO, CHIbHOMUHEPAIN30BaHHON
0OBOJHOW BOJOW M JOMOJHUTEIbHOH 100aBKOM(-aM1)), MPOTEKAIOIUM IO JIMHUH 9,
st GopMUPOBaHHS COCTABHOT'O MOTOKA CIa0OMHHEPAIU30BAHHONH HarHETaeMOM
BOAbI. B Takux BapuaHTaX OCYIIECTBJICHHUS, CMEIIaHHAas CIa0OMHHEPaTU30BaAHHAs
HarHetaemasi BoJia MOXeT Takke comepxkatb [IB Bnodasok k OO-nepmeara u nodaske
s cTaOWIM3aluy MEJIKUX 4acTull. HecMoTpst Ha TO, 4TO Kak 00BOAHON MOTOK MB,
TaK U MOAMEInBaeMblii TOTOK 1B moka3aHbl B BapuaHTe OCyLIeCTBICHHS HA Gur. 3, B
HEKOTOPBIX BapUaHTaX OCYyIlecTBJIeHHs noaMmemnBanue [1B ucnonb3yercs 6e3
00BONHON CUJIBHOMUHEPAJIU30BAHHOW BOJBI, U B 3TOM cliydae oOBoaHasi nuHus 3B,
naTduK S5 KOHI[EHTpAuu UOHOB, KjamaH V3 u gatuuk Q7 pacxona (u
COOTBETCTBYIOIIAs CBA3b ¢ 0J0koM 30 ympaBJieHUsI) MOTYT OTCYTCTBOBATD.

CwmemaHHas cnaboMUHepaNIn30BaHHAS HarHETaeMas BOJa B COOTBETCTBUHU C
HACTOSIIIUM PaCKpPbITHEM, TaKUM 00pazom, comepxut OO-nepmeaT u 100aBKy s
CTaOUNIM3aUN MEJIKHX YaCTHUIl, U MOXKET, ONMLMOHAIBHO, TAK)KE COAEPIKATh

CUJIbHOMHUHEPAJTU30BaHHYIO 00BONHYIO Boay, [IB, npyryto nobaBky(-u/umu ux
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KoMOMHauui. B HeKOTOpBIX BapuaHTax ocymecTsiaeHus, notok OO-nepmeara (1in
cocraBHOi nmotok OO/H®-nepmeara) coctapisier npuMepHo ot 80 no 99,995,
npuMepHo oT 90 o 99,995, npumepHo oT 97,25 10 99,995 06BEMHBIX TPOLIEHTOB
(06.%) cocTaBHOTO MOTOKA C1aOOMUHEPATU30BAHHOM HarHETAEMOM BOJbI, a
NOJMEIINBAEMbIH MOTOK 100aBKHU I CTaOMIM3aLNH MEJIKUX YaCTHI] COCTABISET
npuMepHo oT 0,005 no 20, npumepno ot 0,005 no 10, npumepno ot 0,01 go 0,05 nnu
npumepro ot 0,005 no 2,75 06.% cocTaBHOTO MOTOKA Cl1a0OMHUHEPATU30BAHHON
HarHeTaeMou BOAbl. B HEKOTOPBIX BapUaHTaxX OCYILIECTBJIECHUS, NOAMEIINBAEMBbIH
NOTOK N00aBKU JJIs1 CTAOUIIM3AUN MEJIKHUX YaCTUIl MOXKET COCTABJISITh 10 IO MEHbIIEH
mepe 0,005, 0,008, 0,01, 0,02, 0,03, 0,04 unu 0,05 06.% cmemanHON
c1abOMUHEPATU30BAHHON HATHETA€MOM BOJBI, H 3TO KOJHMYECTBO MOJKET 3aBHCETh OT
pPacTBOPUMOCTH KOHKPETHOHW n0o0aBKH st cTabminn3anuu Menkux gactul. Kak
ONMHUCAaHO B HACTOSIIEM PACKPBITHH, MMOJAMELINBAEMbIH TOTOK T00aBKHU IJIs
CTa0UNIM3ANN MEJTKHUX YaCTUIl MOXKET BKJIIOYATh JOOABKY IJIs CTAOUINU3ALNH MEJIKHUX
YaCTHI] B KOJUYECTBE, JOCTATOYHOM JJIsl BBIIIOJHEHHS TPpeOOBaHUH MO
MUHEpalu3aluK, KOHIIEHTPALUU Coyel, KOHLEHTPALlMU ABYXBaJE€HTHBIX KaTHOHOB,
OTHOIIEHHUIO IBYXBAJEHTHBIX KATHOHOB K OAHOBAJIEHTHBIM, W/HIH 001eit
KOHIIEHTPALIUU PACTBOPEHHBIX TBEPJbIX BEINECTB, HEOOXOAUMBIX B KOHEUHOM
COCTaBHOM ITOTOKE CIa0OMUHEPATU30BAHHON BOABI.

Kommnuexcusie cucremsl I/II/IIT moryT comepskath knananbl V1-V5S u paznuyHble
JMHUU NPOXOKAEHUs (TpyOOnpOBOABI), MO3BOJSIOMUE CO3AATh MYTH IPOXOXKIACHUS
MOTOKOB, onucanHbie HUKe. Kimanmanamu V1-VS MoryT ObITh ApOCCENbHbBIE KJIANIaHbI, U
CTEMeHb OTKPBITUS APOCCENbHBIX KJIAMAaHOB MOKET ObITh ycTaHOBJIeHa OJi0koM 30
yrpaBjieHUs (HampuMep, MOJHOCTBIO OTKPBITOE MOJOKEHHE, TTOJTHOCTBIO 3aKPBITOE
NOJIOKEHHUE HIIH pa3Hble MPOMEKYTOUHbIE ON0KeHUs1). CooTBeTCTBEHHO, 010K 30
yIpPaBJIEHUS] MOXKET YIPABIATh MOTOKAMH U JaBJIEHHUSIMH B MEMOpPaHHOM OJIOKe,
perynupyst HarHetateabHbIi Hacoc P1, knamansl V1-VS unu mobyro ux KOMOMHALIHIO
(myist ICHOCTHU MPEACTABIEHUS, HIIEKTPUUECKHUE COETUHEHUS Mexkay Osokom 30
yIpaBJIeHUs], HATHeTaTeNbHBIM HacocoM Pl u knanmanamu V1-VS Ha ¢ur. 1-3 He
MOKa3aHbl, B HEKOTOPBIX BapUAHTAX OCYIIECTBIECHUS, CBI3H MeXy Osokom 30
yIpaBJI€HUs] U HarHeTaTeabHbIM HacocoM P1 u knananamu V1-V5 Moryr Bkiarovats
OecrnpoBONHYIO CBsi3b, Hampumep, Wi-Fi miu Bluetooth, mpoBoagHyo CBsi3b, CBSI3b

MHEeBMATHYECKUMHU CUTHAJIAMH WUJIH Op.).
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Jlnst onpeneneHuss pacXol0B B PA3JIMUHBIX JIMHUAX MPOXOKAECHUS KOMIUIEKCHON
cuctembl ucnosb3yroTes gatuuku Q1-Q9 pacxona. JlanHbIe pacxona MOTYT OBITh
HarpasJieHsl OoT 7aTuukoB Q1-Q9 pacxona B 6110k 30 ynpaBieHUs 11O JTUHUAM
nepenaun curHajia (n300pakeHbl NyHKTHPOM Ha ¢ur. 1-3), Hampumep, THHUAM
nepeaadn 3JIeKTPUYECKUX CUTHAIOB, IMHUAM O€CNpPOBOAHON CBsI3H (HAampuMep, CBSI3H
¢ ucnonb3oBanuem Wi-Fi unu Bluetooth) u np.

Takske MOTYT MCTIOJIB30BATHCSI ONMH MU OOJiee JaTYUKU COCTaBa, HATIPUMeEP,
JATYUKU KOHLEHTPAUHH HOHOB (Hanmpumep, natunku S1-S7), nns onpenenenust odmei
KOHIIeHTpanuu pactBopeHHbIX HOHOB (OKPTB) u/unu koHUEeHTpauuu u/uim
MOJISIPHOTO OTHOLIEHHUS] OTAEJIbHBIX HOHOB MJIM OTHOUIEHHWH MO THUIIAM OTIEJIbHBIX
HMOHOB (HaNpUMep, MHOTOBAJIEHTHBIX KATHOHOB MJIM IBYXBAJIEHTHBIX KATUOHOB UIIH
MOJISIPHOTO OTHOUIEHHUS ABYXBAJEHTHBIX KATHOHOB K OHOBAJEHTHBIM KaTHOHAM) B
TEKY4YUX Cpelax B Pa3HbIX JUHUIX MPOXOKAeHUs. JlaHHbIE KOHIEHTPAIIUN HOHOB
TaKKe MOTYT OBbITh HampaBjieHbl OT AaTUYUKOB S1-S7 KOHIEHTpauuu HOHOB B 0ok 30
yIPaBJIEHUs 110 JUHHUSAM Mepeaaun CUTHAIOB (HapuMep, MyHKTHPHBIM JUHHUSIM Ha
¢ur. 1-3). B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUs, OAUH WIH Oonee naTunkos S1-
S7 MOTyT U3MepATh KOHLEHTPALUHN OTAEIbHBIX HOHOB, HAIPUMEP, OAHOTO HIH Oosee
IBYXBaJIEHTHBIX KATHOHOB, BKJIto4as kKanbiuii (Ca), marauit (Mg), crponuuii (Sr),
Oapuii (Ba) (nBa nmocnenHux, NpU UX HAJIUYUH, C MAJIBIM YPOBHEM) UJIH UX
KOMOMHAIMIO, KOHIIEHTPALUN OJHOBAJICEHTHBIX KaTHOHOB, BKJOUast HaTpuil (Na),
kanuii (K), npyrue menounsie Mmetamabl, ammuak (NH,) (aBa mocnenHux, npu ux
HaJIMYUHU, C MaJIbIM YPOBHEM), OOINYIO KOHIIEHTPALIMI HOHOB U/MJIM UX KOMOWHAIUIO,
Ha OCHOBAHHU KOTOPBIX OJIOK 30 ynpaBiaeHUsI MOXKET BBIYUCIUTh MOJISIPHOE
OTHOLIEHHE ABYXBAJCHTHBIX KATUOHOB K OTHOBAJICHTHBIM KaTHOHAM B BUIE
OTHOUIIEHUS] CYMMBbI KOHLIEHTPALHI JBYXBAJEHTHBIX KATHOHOB K CYMMe KOHLIEHTPaLHii
OJIHOBAJICHTHBIX KaTHOHOB.

B Onok-cxeme cucTemsl, mpeacTaBieHHON Ha gur. 1, HarHeTaTenpHbINH Hacoc Pl
HarHetaeT nuTaTenbHy0 BoAy 2 B y3ea 10 OO nmo nuaun 3 OO nuratensHO# BOABL. B
y3ne 10 OO nuratensHas Boga pasnensercs Ha OO -nepmeaT (MPOTEKAOLIUN 11O
nutatenbHou TuHuu 5 OO-nepmeara B cMecuTeNbHYIO cuctemy) U OO-KOHIEHTpaAT
(mporexaromuii mo tuauu 4 OO-koHUEeHTpaTa U yepe3 kinanad V1) Jlapienue
NUTATEIbHONU BOABI Ha Y3116l OO MOXHO perynupoBaTh (Hampumep, UCIONb3Y s
BcrioMoraTenbHbld Hacoc st OO nmuTateapbHOM BOABI) AJS COTJIACOBAHMS paboUunux

nasiaenuit moaynei OO y3na 10 OO. B yacTHOM ciyuae, kak mokazaHo Ha Qur. 2 mis
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BapHUaHTA OCYIUECTBJICHUS, HArHETAaTeIbHbIM HacoCc Pl HarHeTaet 4acTh NUTATEIbHOMN
BOIbI (HampuMep MB) uepe3 o6BoaHyI0 nuHHUIO 3B CUIBHOMUHEPATN30BAHHON BOABI B
CMeCUTENbHYIO cucTeMy, U moTok OO-nepmeara B JUHUU 5 0OBEUHSETCS C HEW JJIs
dbopmuposanus B nuauu 7 cmecu OO-nepmeaTa/CHIbHOMUHEPAIU30BAHHON
MUTATEJbHON BOJBL. B HEKOTOPBIX BapuaHTaxX OCyLIE€CTBJIEHUs, Kjaanad V1 no
MEeHbIIEel Mepe YaCTUYHO OTKPBIT Aisi cTpaBinuBanus OO-KOHLEHTpaTa U3
cMmecutenbHOl cucteMsl o JuHuU 4 OO-koHueHTpara. Jatunk S1 KOHIEHTpaUuu
UOHOB MOET OBbITh HCIOJB30BAH JJIsl H3MEPEHUs JAHHBIX, OTHOCSAIIUXCS K JTUHUH 4
OO-koHuenTpara, a natyuk Q1 pacxona Ha nuaun 4 OO-KOHIIEHTPAaTa MOXKET
UCIIOJIb30BaThCS IS onpeaeneHus pacxona B tuHuu 4 OO-KoHLIEHTpaTa.
Onmuonanbho, natunk Q1 pacxona B muHun 4 OO-KOHIIEHTpATa MOXKET OBITh
uckiroueH. ONIHUOHAIbHO, MOKET ObITh UCKIIOYEH natdyuk S1 Ha nuauu 4 O0-
koHIeHTpaTta. OObIYHO, cTpaBiauBaeMbiii moToOK OO -KOHIIEHTpaTa OTBOJAUTCS B
akBaTopur (Hampumep, mope) o nuanu 4 OO-koHUEeHTpaTa.

Jlns monydeHus NaHHBIX KOHIeHTpauuu noHos OO-nepmeara B tunuu 5 O0O-
nepMeara MOXKET UCIOJIBb30BAThCS NaTYUK S2 HOHOB. B HEKOTOpBIX BapuaHTax
OCYILECTBJICHUS, JaHHbIEC HaTYUKa S2, OTAEIbHO UJIU B KOMOMHALNY C IPYTUMH
JAHHBIMU AATUUKOB, MOXKET UCIOJIb30BAThCA AJIS ONpPEAENeHUs] MOJISIPHOTO
OTHOLIEHHUs ABYXBAJIEHTHBIX KATHOHOB K OJHOBaJIEHTHBIM KaTrnuoHaM B OO-nepmeare B
munun 5 OO-nepmeara. Pacxox OO-nepmeara B nuanu 5 OO-nepmeara MOXKET ObITh
onpexneneH naruukom Q3 pacxona, u pacxon OO-nepmeara MOKeT OBITh OBICTPO
U3MEHEH peryjaupoBKoil kiaamana V2 copoca OO-nepMeara, ynpasisIero pacxoaom
OO-nepmeara, cOpacsiBaemoro no junuu 6 copoca OO-nepmearta, st JOCTUIKEHHUS
Tpedyemoro pacxona B tuanu 7 OO-nepmeara. Ha nuHuun 6 copoca OO-nepmeara
MOKET OBITh YCTAaHOBJIEH HaTunk Q2 pacxoza i U3MEPEHHs pacxoa B JUHHH.

[TongmemnBaeMbIi MOTOK NOOABKH ISl CTAOMIM3ALMHA MEJIKUX YaCTHL[ B JIMHUH 8
NOAMEIINBAHUS JOOABKH JUIsl CTAOMIM3aUH MEJIKUX YaCTHI] MOKET OBITh CMEIIaH ¢
notokoMm OO-nepmeara B nmuauu 7 OO-nepmeara. JloGaBka st CTaOUNIU3AUN METKUX
gacTul MoxeT ObITh cMemana ¢ OO-nepmearom nodaBieHUEM B BUIE
KOHIIEHTPUPOBAHHOT'O pacTBOpa (HampuMep, 'KOHLEHTpATA'), HJIK B BUE
JO3UPOBAHHOTO Nopouika. B HEKOTOPBIX BapUAaHTaX OCYLIECTBJIEHMS, KOHIIEHTPAT
n00aBKHU st CTAOUIM3AIUN MEJIKHX YaCTHIl UMeEeT KOHLEHTPALUIO, MPEBbIIA0 Y0
WM PaBHYIO nmpuMepHO 20 BeCOBBIX mMpoueHToB (Macc.%), 35 macc.% nnu 50 macc.%.

B HCKOTOPBIX BapHaHTaX OCYHICCTBJICHUA, HOI[MGLHHBaeMbeI IMIOTOK )_'[O6aBKI/I JJIsA



10

15

20

25

30

-21 -

CcTa0UIIM3aMU MEJIKHUX JacTul coaepkut BoaHbiil pactBop Ca(NO3), n/unu CaCl, B
KOHLIEHTpaluu 1no MeHbueit mepe 20 macc.%, 30 macc.%, 40 macc.%, 45 macc.% unu
50 macc.%. EmxocTb 20 1151 KOHIIEHTpPATa MOXKET OBITh HCIOJb30BaHA JJISI XPAHEHUS
n00aBKH I CTAOMIM3AIUMN MEJIKUX YacTUL, U 1o0aBKa IJs CTaOMIM3ALUH MEJTKUX
YaCTULl MOXKET HarHEeTaThCs MOCPEACTBOM Hacoca P2 nust noGaBku as crabunu3anuu
MeJIKUX 4acTHI ¢ TpebyembiM pacxonom B muauio 7 OO -nepmearta. s uamepenus
pacxona qoOaBKu JUIsl CTaOMIM3aLMU MEJIKUX YaCTHI] B IUHUU 8 OAMEIINBaAHUS
no0aBKH 1Jisi CTA0UIM3AUKA MEJTKUX YaCTULl MOKET ObITh UCTIOJb30BaH naTunk Q4
pacxona. [{nst mony4eHus! JaHHBIX KOHIIEHTPALUNH HOHOB B NTOJMEINBAEMOM MMOTOKE
no0aBKU ISl CTAOUIM3AUKA MEJTKUX YaCTUIl B JIUHUU § MOAMEIIuBaHUS JOOAaBKHU JJIs
CTaOMIM3AUH MEJIKUX YaCTHI[ MOXKET OBbITh UCIMOJB30BaH NaTYuK S3 MOoHOB. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJICHUS, TaTYNK S3 MOHOB MOXKET OBITh UCIOIb30BAH
IUJISI OTIPEEJIEHUs MOJIIPHOTO OTHOIIEHUS IBYXBAaJEHTHBIX KATHOHOB K
OJTHOBAJICHTHBIM KaTHOHAM B MOJMEIINBAEMOM NOTOKE NOOABKH sl CTAOMIN3aIUN
MEJIKMX YaCTULl B IUHUH 8 no0aBKku Ui crabunu3anuu Meiakux dactui. Jlatauk S3 Ha
MUTATEJbHOW JUHUU 8 KOHIIEHTpaTa JO0aBKHU sl CTA0MIN3aLNN MEJIKUX YaCTHI]
MOKeT OBITh UCKJIFOYEH, €CJIM KOHLIEHTPAIUsl T00OaBKU B €MKOCTH ¢ KOHI[EHTPAaTOM
Obli1a MpeABapUTEIbHO H3MEPEHA U OCTAETCS MOCTOSHHON C TeYeHUEM BpeMeHH (B
5TOM ClIy4dae, U3MEePEeHHasi KOHIEHTpalus 100aBKHU sl CTAOUIN3AIUU MEJIKUX YaCTHUII
B KOHLIEHTpaTe MOXeT ObITh BBeZeHa B Oyok 30 ynpasnenus). Takxke npencraBisieTcs,
YTO MOTYT OBITh UCKIIOUEeHBI faTuuku S2 u S5 Ha nuaun 5 OO-nepmeara u Ha
OMUMOHANbHON 00BOMHON MUHUU 3B CUIbHOMHHEPATU30BAHHON BOMBI,
COOTBETCTBEHHO, KOT/1a MpOrHo3upyercs, uro coctaB OO -nepmeara u
CUJIbHOMHUHEPAJIN30BaHHON MUTATEIbHON BOABI AJIs J€MHUHEpaInu3alui OCTAHETCS B
OCHOBHOM TOCTOSIHHBIM BO BPEMEHHU.

B HEKOTOpPBIX BapHaHTaX OCYIIECTBJIEHHS, TOOABKON JJIsl CTAOMIN3ALUNA MEJKUX
YaCTHI] MOXET OBITh HEOPraHUYECKask COJIb, HAIIPUMEP, COJIb ABYXBAJIEHTHOTO
KaTHOHA, WM KaJus WU COJIb aMMHaka. B HEKOTOpbIX BapuaHTaX OCYLIEeCTBJIEHMUS,
COJIBIO IBYXBAJEHTHOIO KATHOHA MOKET OBITh COJIb KaJIbI[UsI UJIM MAarHUsI, HAIPUMeED,
XJIOPUJ KaIbLHs, OpPOMUI KaTbLHs, HUTPAT KAJTbILHS, XJOPHA MarHUs, OpOMUJ MarHus
WUJIM HUTPAT Marausi. B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHUS, COBIO
JIBYXBaJIEHTHOTO KaTUOHA SIBJSIETCA XJOPUA KaJbLUA UJIM HUTPAT Kajablus. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJIEHUS, COJIb KA BIOMPAETCS U3 XJIOPHAA Kaus,

6pOMI/I)_'[a KaJiud U HUTpaTa Kajausd. HpeI/IMYH_[eCTBOM HUTpAaTa KaJlbIus U HUTpaATa
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KaJIMsI TAK)KE€ MOYKET ObITh BO3MOXHOCTh MOJABJIEHUS 3aKHCIIEHUs], IOCKOJIbKY aHHOH
HUTPATa MOXET CIOCOOCTBOBATH PA3MHOKEHHUIO HUTPATOBOCCTAHABINBAOIIMX
OakTepuil, KOTOpblE MOTYT BBITECHUTH CYJIb(paTOBOCCTAHABINBAIOLNE OAKTEPUU
(CBB), kOHKYpHUpPYS C HUMH 32 NMUTATEJNbHYIO CPEAY U yCBAaUBAaE€Mbli OpraHUYeCKUH
yriepoa. B HEKOTOpBIX BapuaHTaX OCYIIECTBIEHUs, 10OaBKa s CTaOMIM3aLNH
MeJKuX yacTtul conpepskut xmopun kanbius (CaCl,), aurpar kanbuus (Ca(NOs),),
xnopun kanus (KCI), aurpat kanus (KNO3), xnopun ammonust ((NH4)Cl), xnopun
maruusi (MgCl,) nnmn ux komOuHaNu0. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS,
nobaBka s CTAOMIM3AIIUN MEJKUX YaCTHI] COAEPIKUT OJHY HIH OoJiee coei
IBYXBAJEHTHOTO KaTHOHA, HAIPUMeEp, KAJIbIUs WX MarHus. B HEKOTOPBIX BapUaHTaX
OCyIIEeCTBJIEHUs, 100aBKa s CTAOMIM3AaIIMN MEJIKIX YaCTHI] COAEPIKUT JIFOOYIO COJb
KaJIbIUsI C HEKOOPAUHHUPYIOIIUMCS aHHOHOM. Jl00aBKOH 1uist cTaOMIN3aua MEJKUX
YaCTHI], UCTIOJIB3YEMOH B KaUeCTBE OCHOBHOIO KOMITIOHEHTA CMEIIAaHHOM
c1abOMUHEPATU30BAHHON HATHETA€MOM BOJIBI B COOTBETCTBUU C HACTOSIIIUM
packpeITHEM MOXeET ObITh noOaBka(-u) anst crabunuzanuu riuH. [lockonbky npu
obpaTHOM ocMmoce (M HaHODUIBTPALINHN) CYIIECTBYET TEHACHIUS MPEUMYINECTBEHHOTO
OTCEUBAHMS JIBYXBAJEHTHBIX KATHOHOB IO CPABHEHHIO C OJTHOBAJECHTHBIMU
KaTHOHAMH, B CUCTEME U CIIOCO0€ B COOTBETCTBUH € HACTOAIIMM PACKPBITHEM
obecneunBaeTcss BBIOOPOUHOE N0OABIEHNE JBYXBAJEHTHBIX KATHOHOB OOpPaTHO B
c1abOMHHEPATH30BAHHYIO HATHETAEMYI0 BOJY NMOCPEACTBOM CMELIMBAHUS C 1OOaBKOM
1151 cTabuIu3alui MEJIKUX YacTHLl, Kak 3TO Obu1o onucaHo. BeibopouHoe nobasneHue
IBYXBaJEHTHBIX HOHOB 00€CIeYnBaeT nojiydeHue 0ojee BbHICOKOrO OTHOLIEHUS
IBYXBAJEHTHBIX HOHOB K OJHOBAJIEHTHBIM HOHAM, Y€M 3TO MOXKET OBbITh MOJIYYEHO
ToabKO ucnosb3zoBanueM OO (u/unu HP) ¢ cunpHOMHUHEPATU30BAHHON MUTATENIbHON
BOJOH IJIsl NEMUHEPATU3AIUH.

B HeKOTOpPBIX BapHaHTaxX OCYLIECTBJCHHS, cJI1abOMUHEpaTU30BaHHAS
HarHetraeMasi BOJia COAEPIKUT OMOJHHUTENbHbIE JOOABKH, HAIPUMED, TOMHMO
npodero, 100aBKy A cTaduinu3auuy IIUH. B Takux BapuaHTax OCYIIECTBJIEHUS,
MOXKET OBITh UCITOJIb30BAHA IPyTas AOMOJHUTENbHAA eMKOCTb (Hapumep, eMKocThb 20
171l KOHIIEHTPaTa) IJIsk BBEICHHS 3TOH JOMOJHUTEIbHON 100aBKU(-0K) B CMEIIAHHYIO
c1abOMUHEPATN30BAHHYIO HarHETATEIbHYIO BOY. B KauecTBe anbTepHATUBBI HIIH
JIOMOJIHUTEIBbHO, ¢ JOOABKOM JJIsI CTAOMIM3AIMH MEJIKHUX YaCTUI] B eMKOCTH 20 aJs

n00aBKHU s CTAOUIM3AIUN MEJIKHX YaCTHUI MOXeET ObITh 0O0OBbEANHEHA ApyTas
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nobaska(-u). Takue MOMONTHUTENbHBIE JOOABKHU U3BECTHBI CIIEIHATUCTAM B TaHHOU
obnacTy ¥ MOAPOOHO OMUCHIBATHCS HE OYAYT.

Ha nunuu 9 moxeT OBITh PacroyiokeH NaT4uk S4 KOHLIEHTPALUU HOHOB,
UCIIOJIb3yEMBIH AJI MOJy4YeHHUsl JAHHBIX KOHLEHTPAllUl HOHOB B CMELIAHHON
crnaboMHHEpaNTN30BAHHON HArHETaeMOW BOAE B 3TOW JIMHUK. B HEKOTOpPBIX BapHaHTaxX
OCYLIECTBJICHUS, NaTUUK S4 MOHOB, OJUH MJIM B KOMOMHALIMU C JTaHHBIMH APYTrOro
NaT4YMKA, MOKET UCIIOJb30BATHCS AJISA ONPEACNEHUS MOJISIPHOTO OTHOILIEHUS
NBYXBAaJIEHTHBIX KATUOHOB K OJTHOBAJICHTHBIM KaTHOHAM B CMEIIAHHOU
c1aboOMUHEpaTU30BaHHON HarHeTaemoil Boje (Hanpumep, kommieke OO-
nepmearta/nodaBku AJsl CTAOMIM3AUN MEJIKUX YacCTHI U ONMUHOHANbHOU MB u/unu
I1B) B nuHum 9. B nmuHUM 9 MoxeT ObITh ycTaHOBJEH Aatuuk Q5 n/unu Q6 mis
MOJIYYEHUS TaHHBIX pacxoja IJisl CMEIMAaHHOH ciaboMIHEpaniu30BaHHONW HarHETaeMOoMH
BOJABI B 3TOH JIMHUM.

Kak nzo0pakeHO Ha cXxeMe BapHaHTa OCYLIEeCTBJIECHUS HA GUr. 2 U OTMEUYEHO
BBIIIE, MOJKET UCIIOJNb30BATHCS OOBOAHAS IHMHUA 3B st BBEJEHHUS B CMECUTENBHYIO
CUCTEMY CHJIBHOMHUHEPAJIU30BAHHON MUTATEIbHON BOABI 1JIs1 MUHEPAIU3ALNUH, IPU
5TOM c1abOMUHEpaTN30BaHHAs HAarHETaTeJIbHAs BOJA MOXKET TaKXXe CONepPIKaTh
00BOAHYIO MUTATENBHYIO BOAY (HampuMep, MOPCKYI0 Boay). B Takux BapuanTax
OCYILECTBJIEHUS, MOXKET OBITh UCIOJNB30BAH JAaTYNK S5 KOHLEHTPALIUU HOHOB IS
HOJIy4EeHHUs TaHHBIX KOHIEHTPALMH HOHOB CUIIbHOMUHEPAJIU30BaHHOTO 0OBOIHOTO
noroka B o0OBogHON nuHMK 3B cunpHOMHHEpanu3oBaHHOH Boabl. Ha 0OBonHON nuHUH
3B cunbHOMHHEPATU30BAHHOW BOJBI MOJKET OBITh pacrnojioked natyuk Q7 pacxona,
UCIIOJIb3yEMBIH JUIsl TOJYYEeHUs JAHHBIX Pacxoa B 0OBOJHOM MOTOKE
CWJIBHOMMHEPAJU30BAHHON NMUTATEIbHON BOABI B 3TOU JUHUU. [{51s1 perynupoBaHus
pacxona 0OBOTHOIO CHJIBHOMHUHEPAJIM30BAHHOIO MOTOKA B 00BONHON NuHum 3B
CUJIbHOMHUHEPAJTU30BaHHON BOJBI MOKET OBITh MCIIOJIb30BaH OaiimacHbIN KjianaH V3.

Kak moka3zaHo Ha cxeMe BapHaHTa OCYLIECTBICHHUS HA QUT. 3 U OTMEYanoCh
BbIIIE, TOOBIBAEMbIE U3 SKCILTYATALUOHHON CKBAXKHHBI 24 TEKy4He CPEIbl MePenarTCs
B pOMBbICIOBOe obopynoBarue 50 mo BeIkuAHOW jJuHUU 28. Jl0OBITEIE TEKyUHE CPEIbI
pa3aeNsitoTCs B MPOMBICIOBOM obopynoBanun 50 Ha HePTSIHOW MOTOK 51, ra30BbBIN
noToK 52 u moTok miactosoii Bonsl (IIB). B HekoTOpBIX BapraHTaxX OCYIIECTBJIECHUS,
BCs 1IB unu ee yacTh NpoTekaeT B BUAE NoaMemnBaeMoro noroka [1B uepes nunuro
27 nogmemuBanus 1IB B cMeCUTENBHYIO CUCTEMY, II€ OHA BBOJUTCS B

obbenuHeHHbIN moaMemunBaeMblii moTok OO-nepmeara/nob6aBKu ISt CTAOUIH3ALUH
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MEJKUX 9acTHI (1, ONIIMOHAIBHO, 0OBOJHON BOABI U JOMOJHUTENbHON N0OAaBKH(-0K),
NPOTEKAKIUN Mo TUHUH 9, 11 popMUPOBAHUA COCTABHOI'O MOTOKA
c1abOMUHEPATU30BaHHON HarHeTaeMoll BOJbl. B Takux BapuaHTax OCyIIECTBIIEHHS,
A7 MOJy4Y€eHUsl JaHHBIX KOHLEeHTpauuu noHoB B IIB Ha nuHuiAX 27 noamMelmInBaHus
I1B mosxeT OBITh HCIOIB30BAH AATYUK SO KOHIIEHTPALUH HOHOB, U/UIN JJIs
NIOJIy4eHHUsI JaHHBIX KOHIIEHTPALIMH HOHOB B CJIA0OMUHEPaIN30BAaHHON HarHeTaeMoi
BOJI€ MMOCJIe BBECHUS MOAMenBaeMoro noroka [I1B Moxker ObITh HCTIONB30BAH
natuuk S7 KOHIeHTpauuu noHOB. [lna usmepenus pacxozna I[IB B nunum 27
noamemuBanus [1B MoxxeT ObITh HcnioNb30BaH natdyuk Q8 pacxoma. [nsa uamepenus
pacxona ciaboOMHHEpaJIUn30BAHHONW HATHETA€MOU BOJBI ITOCII€ BBEAEHHS
noaMmemupaemMoro noroka [I1B moxkeT ObITh HcnoNb30BaH Aatunk Q9 pacxona. s
perynupoBanus pacxona [I1B B nuauu 27 nogmemupanus [1B MosxkeT ObITh
UCNOab30BaH kynanad V5 [IB. B Takux BapuaHTax OCyLIE€CTBJIECHHS,
cnaboMUHEpaTU30BaHHAs HAarHETaeMas BOAA B JIMHUHM 9 MOXKET Tak)Ke COAepKaTh
TJIACTOBYIO BOAY, BBOAUMYIO IO JuHUU 27 noameumusanus [1B.

IIpenycMmoTpeHo, uTo noamemnBaeMble notoku OO-nepmearta, ONIMOHAIBHON
I1B, onuuoHanbHONH MB 1 ONIIMOHANBHON HOTOJHUTEIbHOM JOOaBKH 1JIst
CTa0UNIM3aMK MEJIKHUX YacTULl (Hampumep, KOHLEHTpaTa Ajsl CTaOUIN3aluy TJIHH)
MOTYT OBITh HCIIOJIB30BAHBI B JIOO0H KOMOMHALMY, B TOM YHUCIIE€ U B ONHOHN TOUYKe
cusinusg. COCTaBHOM MOTOK C1a0OMUHEpPaTn30BaHHONW HATHETAEMOH BOJbI MOXKET
OBITh 3aKa4YaH B HATHETATEJIbHYIO CKBaXXMHY 21 MOCpPEACTBOM OAHOIO WU Oojee
HarHeTaTeJbHbIX HACOCOB P3 u HarHeTaTenbHBIX JTUHUH 11 HarHeraTeabHON CUCTEMBI
40.

KommnnekcHasi cucTeMa B COOTBETCTBUH C HACTOSIIUM PACKPBITHEM MOXKET OBITh
pacroyio’keHa Ha OCHOBAHHMH MJIM Ha MIaTdopMe IIaBydero He)TeHaJIUuBHOTO
xpanunuia (ITHX) u Mosket ObITh HCTIOJIB30BAHA JJIs1 HATHETAHUSI COCTABHOTO MOTOKA
c1abOMUHEPATU30BAHHON HArHETA€MOU BOJBI B IO MEHbIIEH Mepe OIHH
He(PTEHOCHBIH CJIOH meab(oBOro NPOAYKTHBHOIO Miacta. B anbrepHaTHBHOM
BAPUAHTE, YCTAHOBKA AEMUHEPAINU3ALNN KOMIUIEKCHON CUCTEMBI B COOTBETCTBUH C
HACTOSIIIUM PAaCKPBITHEM MOXKET OBITh pacmosiokeHa Ha Oepery u norok OO-nepmeara
MOJKET MOJAaBaThCsl B CMECUTENIBHYK CUCTEMY, PACIOJOXKEHHYIO HA OCHOBAHUU UJIU
IMHX, nyst cMemuBaHus ¢ MOAMEINIHMBAEMBIM ITOTOKOM A00ABKHU AJIsl CTA0MIU3ALIUH

MCJIKHX YaCTHII.
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bnok 30 ynpaBieHuss KOMIJIEKCHON CUCTEMBbI MOKET BKIrO04YaTh LI
(uenTpanbHbIi mponeccop), O3V (omeparuBHOe 3anOMHUHaKIee yCTpoiicTo), [13Y
(mocTOosIHHOE 3alOMHHAK0IIee YCTPOUCTBO), TUCKOBOA AJIS JKECTKUX AUCKOB,
uHTep(deNcel, UCMOMHAEMbIH KOMIIBIOTEPOM KO (HaNlpUMep, MpOrpaMMHOE
obecrnieueHne U/ MM BCTPOEHHOE NMPOrpaMMHoe obecriedyeHune) u T.11.

I'paHn4HbBIEe 3HAYEHUS IJI1 COCTaBa COCTABHOIO MOTOKA
c1abOMUHEPATU30BAHHON HarHETAeMO# BOJIbI, 3aKAUYMBAEMOTO Uepe3 HarHEeTaTeJIbHYIO
auHuoo 11 B rnaBHOU ¢asze 3aBOAHEHHUs CIa0OMHHEPATN30BaHHON BOAOM, MOTYT OBbITh
BBeZeHbI B 010k 30 ynpasnenus komriekcHou cuctemsl I/II/III. Dtu rpaHuvHbIE
3HAYCHHS ONMPEneNsToT pabo4yuil 1nana3oH cOCTaBa COCTABHOIO MOTOKA
cnaboMuHepaau30BaHHOW HarHeTaeMol Boabl. Pabounii nuama3oH MOXKeET ObITh
omnpeaeseH TPAHNYHbIMU 3HAYEHUSIMU (BEPXHUM U HIDKHUM TIpeaeIaMu) sl OOHOTO U
au 6onee OCPTB (MuHepanu3anuu), HOHHOW CHJIbI, KOHIEHTPAIUH OTAEJbHBIX HOHOB
(Hampumep, aHNOHOB CYyJIb(PATOB, AHNOHOB HUTPATOB, KATHOHOB KaJbLHs, KATHOHOB
MarHusi WA KaTHOHOB KaJivsl), KOHLEHTPALUH OTAEIbHBIX HOHOB 10 THIIAM HOHOB
(HarmpuMep, OAHOBAJIEHTHBIX KATHOHOB, OJJHOBAJEHTHBIX AHUOHOB, MHOTOBAJIEHTHBIX
AHUOHOB, MHOTOBAJIEHTHBIX KATHOHOB, HJIM ABYXBAJEHTHBIX KATHOHOB), OTHOIIEHUHN
OTZEJNbHBIX HOHOB IO THIaM MOHOB (HalpuUMep, OTHOLIEHHS ABYXBaJE€HTHBIX
KaTHOHOB K OJJHOBAJIEHTHBIM KaTHOHAM), UJIM OTHOIIEHUH OTAENIbHBIX HOHOB
(HampuMep, OTHOCUTENIBHOTO MOKa3aTesst ancopOLy HATPUs).

B HEKOTOpBIX BapHaHTaX OCYLIECTBJEHUsS, CMELIaHHas C1abOMUHEpaTn30BaHHAS
HarHeTaemasi BoJia COOTBETCTBYET paboyeMy AHana3oHy, XapaKkTepu3yeMoMy
MHUHepanau3auuei Mmenee uiau passoi 5000, 4000, 3000, 2000, 1000, 500, 400 unu 300
ppm wiu MeHee, W/ WM MUHEpajlu3auueil B auama3one npumepHo ot 150 mo 5000
ppm, npuMepHO oT 150 no 1000 ppm unu npumepno ot 150 go 500 ppm. B
HEKOTOPBIX BapUAHTaX OCYIIECTBJIEHHUs, CMEIIaHHAas CJIabOMUHEpaIn30BaHHAS
HarHetaeMasi BoJia COOTBETCTBYET paboyeMy AHana3oHy, XapakTepu3yeMoMy
MOJISIPHBIM OTHOIIEHHEM JIByXBAJIEHTHBIX KATHOHOB K OJHOBAJIEHTHBIM KATHOHAM B
nuana3zone npumepHo ot 0,1 go 0,4, npumepno ot 0,1 go 0,3, npumepno ot 0,2 g0
0,2; u/unu npeBbIIAK UM WIH paBHbIM npumepno 0,1, 0,2, 0,3 unu 0,4.

OTHocuTenpHBINA MOKa3aTens ancopouuu Hatpus (SAR) moxer ObITH
UCIIOJIb30BaH JJIsl OLEHKHU COCTOSIHUS (QJIOKYJUISIIUY WU JUCTIEPCHUH TJIMH B TIOPOJE
npoAYKTUBHOrO muacta. OOBIYHO, KATHOHBI HATPHUS 00JIEr4ar0T AUCIIEPCHIO YaCTHUIL

TJIMHBI, B TO BpeMsl KaK KaJbIUi U MarHuil CIOCOOCTBYIOT UX (DIIOKKYJISIIUHU.
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Brruncienue oTHOCHTENBPHOrO MOKaszaTens agcopounn Hatpus (SAR) BeimonHseTcs mo
dbopmye:
SAR= [Na"}/{(0,5*([Ca”"] + [Mg"]))},

rie KOHLIEHTPAaLUsl KATHOHOB HATPUsl, KAJbLUsI U MarHUs B CMEIIaHHOMN
HarHeTaTeJbHON BOJE BBIPAXKAETCS B MUJIJINOKBUBAJIEHTAX Ha JUTP. B HEKOTOpPBIX
BApUAHTAaxX OCYIIECTBIICHUs, cllabOMUHEepaIn30BaHHAs HarHeraemas Boga numeer SAR
MEHEEe WJIM paBHBINA npumepHo 5, 4, 3, 2 unu 1,5, npeBblIarOUNA WU PABHBIN
npumepro 0,1, 0,2 unu 0,3, u/unu B uHTEepBaje npuMmepHo ot 0,2 10 5, npUuMepHO OT
0,2 no 4, npumepuo ot 0,2 no 3, npumepHo ot 0,2 no 2.

CocraBamu B mpenesiax pabodero quana3oHa sBISIOTCS COCTaBbI, COTJIACHO
npoTHO3y, o0ecneynBarmue noseimenny Hepreornayy (ITHO) npogykTuBHOTO
NJacTa C OAHOBPEMEHHBIM UCKJIIOUYEHHEM WJIM MUHUMHU3AlUel pUcKa yXyaLUIeHus
KOJUJIEKTOPCKUX CBOMCTB IJiacTa. B ciyuasx, korja cyuiecTByeT pUCK 3aKHCIEHUs WU
o0pa3oBaHUs OTJIOKEHUH B MPOAYKTUBHOM ILJIACTE, COCTABBI BBIOMPAIOTCS B Mpeaeax
pabouero auamna3oHa U3 TeX, YTO COTJIACHO MPOTHO3Y, CHUIKAIOT PUCK 3aKUCIEHUS
NOAaBJSIIOT 0Opa3oBaHue OTIOKEeHUH. CrieruanucT B JaHHOW 00JIaCTH MOHUMAET, YTO
HE BCE€ NMPOJAYKTUBHBIE IUIACTHI NOABEPIKEHbI PUCKY 3aKHUCIEHUS UK 00pa30BaHUs
otioxeHul. IIpu 5TOM 3aKHuCI€HNE MOXKET NPOUCXOAUTD, KOIAa NPOAYKTUBHBIN NIACT
3aceneH cyibdaToBoccTaHaBnuBarmumMu Oakrepusmu (CBB), nonyyaromumun
SHEPTHUI0 OKUCJIEHUEM OPraHUYECKUX COEIUHEHHH C BOCCTAHOBJICHHEM Cyibdara 10
cynbduna sogopona. OTioxeHHue cojiedl MOKET BO3HUKATh, KOIAa PEJIMKTOBAs BOJA,
HUMeEI0Iasl BBICOKOE COAEPKaHUE KATHOHOB-NIPEKYPCOPOB OCaXKAECHUsI, HAIpUMED,
KaTHOHOB Oapusi M CTPOHLMSI, CMEIINBAETCS C HATHETAEMOW BOJOM, comep Kame
OTHOCHUTEJIbHO OOJIbLINE KOJIUYECTBA AaHHOHOB CyJb(aTa, 4TO MPUBOJUT K OCAKIECHHUIO
HEPACTBOPUMBIX COJIeH CEPHON KHUCIOTH (MUHEpaJbHbIE OCAKN). B HEKOTOPBIX
BApHUAHTAX OCYLIECTBICHUS, HCIOJIb30BaHNE NOOABKH AJIS CTAOUIN3ALHH MEJIKUX
4acTHll, COAepKallel, cocTosmel U3, Uil IPeuMyIIeCTBEHHO COCTOsIIeN U3 HUTpaTa
KaJbIUs, IPU MPUTOTOBJIEHUH CIA00OMHHEPAIN30BAHHON HarHETAEMOH BOJBI B
COOTBETCTBHUU C HACTOSAIINM PACKPBITHEM, MOXET O0ECIEeUNUTh MOJaBIEHUE
3aKHUCJICHHUS.

B 6ok 30 ympaBieHHst MOTYT ObITh BBEAEHBI PAa3IUYHbIE TPAHUYHbIC 3HAUEHUS
IUISL KQXKIOro mapaMeTpa, Onpenesomue pasHple paboune Auana3oHsl U COCTaBa
CMEIIaHHOH cla0OMHHEpaNIN30BAaHHOW HArHETAeMOW BOJbI, I'le pa3Hble paboune

IMara3oHbl 00eCIeYNBAIOT KOMIPOMHUCC Pa3HbIX YPOBHEN MOBBILIEHHON HedTeoTHaUM
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(ITHO) ¢ pa3HBIMHU YPOBHSIMHU YXYIIIEHUS KOJJIEKTOPCKUX CBOHCTB MPOAYKTUBHOTO
IJ1acTa, 3aKUCJIEHUS IJIacTa UM 0Opa30BaHUS OTJIOXKEHUH.

Jlnst moaaep kaHusl COCTaBa CMEIIaHHON ci1abOMUHEPaIN30BaHHON BOJBI B
npeaeax 3apaHee YCTaHOBJIEHHOTO MJIM 3aJaHHOTO pabo4ero auamnas3oHa IJjsl coOCTaBa
CMELIaHHOH cJ1a0OMUHEpaTn30BaHHONH HarHeTaeMOil BOJbI A TJIABHOH (a3 bl
3aBOJHEHUsI C1a0OMHUHEPATN30BAHHON BOJOM, KonuuecTBO notroka OO -nepmeara
W/UJIM TOAMEIIUBAEMOTO MOTOKA NOOABKH JJIs CTAOUIIU3ANH MEJIKUX YaCTULl MOXKET
peryJupoBaThCs B P€aJIbHOM BPEMEHH B OTBET HAa M3MEHEHUS (YBEJIUYCHUS HIIH
YMEHBIIEHHs) B COCTaBe (YBEJIUYCHUS MJIM YMEHBbIIECHHS B 00IIEeM COnep KaHNuU
pPacTBOPEHHBIX TBEPABIX BELIECTB, KOHLEHTPALNMH OAHOTO UJIN 00Jiee OTAEIbHBIX
MOHOB, KOHIIEHTPALNHU OTAEJIbHBIX HOHOB IO OJHOMY WJIH 0OJiee THIIAaM HOHOB,
OTHOIIEHUS OTIEJIbHBIX HOHOB WUJIM OTHOWIEHUS OTJETbHBIX HOHOB MO TUIIAM HOHOB)
OO-nepmeara, ONMIUOHAIBHON CUIIbHOMHHEPATU30BAHHON OOBOIHOM BOJIBI,
ONMUHMOHAJNIbHOU moaMernnBaemol [1B BonbI W/ Hiiu cCMemaHHOM’
c1abOMUHEPATN30BAHHON HAarHETA€MOM BOJIBI.

B HEKOTOpPBIX BapHaHTaxX OCYIIECTBJICHHS, B CMECUTEIbHON CHCTEME
KOMIUIEKCHOH CHCTE€MBI B COOTBETCTBUU C HACTOSILIIUM PacKpbITHEM, KonndecTBo OO-
nepMeara, MMEIINerocs AJisi CMEINBAHNS C TOAMEIINBAEMbIM TOTOKOM A00aBKHU IS
CTaOMIM3aUK MEJIKUX 4acTHUL (M/HIU ONIIMOHAJBbHBIM OOBOAHBIM MOTOKOM MB u/unu
OMIHOHANBHBIM NMoaMelnBaeMbiM [1B moTokom) anst GOpMHUPOBAHKS COCTABHOTO
NOTOKA c1a0OMUHEpaIN30BaHHONH HarHeTaeMON BOJIBI, MOXKET OBITh OBICTPO
OTPEryJHMpOBaHO (B pealbHOM BPEMEHH) OTBEACHUEM U3MEHSIOIINXCS KOTUYECTB
notoka OO-nepmeara OT CMECUTEJIbHON CUCTEMBI, HAIPUMEp, B aKBATOPUIO (OKeaH),
yepe3 "nuHu coOpoca" 4, ocHaIIEHHYIO "pa3rpy304HbiM kjanaHoMm" V1. B HekoTopbix
BapUAHTAaX OCYIIECTBJICHUS, Pa3rPy30UHBIM KjanaHoM V1 sBJsieTCs peryjaupyemsblii
KJIanaH (Hampumep, IPOCCeNIbHBINA KJIaNlaH), KOTOPbIA MOKET ObITh YCTAHOBJIEH B
pa3Hble MOJOXKEHUS (MEXKAY MOJHOCTHIO 3aKPBITHIM U MOJHOCTBE) OTKPBITHIM
MOJIOKEHUSAMU) ISl peryaupoBaHus konudectsa OO-nepmeara, OTBOJIUMOIO U3
CMECUTENBbHON CUCTEMBI.

Ecnu orBenenue nznumka OO-nepmeaTta NpoaokaeTcs AJIUTEIbHOE BpeMs,
HampuMep, 4achl uiu AHH, 010K 30 ynpaBieHUs MOKET MPOU3BECTH U3MEHEHUS B
yCTaHOBKE | meMUHepann3anuy BhIBEICHUEM U3 HKCIIyaTalluu OJHOTO uiu donee
monynei OO u3 y3na 10 OO, cHU3UB NPOU3BOAUTENBHOCTD npurotroBjienus OO0 -

nepmeata. Ecnu orBenenue usnuimka OO-nepmeata NpOUCXOAUT HEAEISIMHU UIIH
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MecsilaMH, TO, ONMUHOHAJNBbHO, 3eMeHTsl OO onuoro unu 6onee moayneir OO MoryT
OBITH OTKJIFOUEHBI.

N3BeCTHO, 4TO IBYXBAJEHTHbIE KATHOHBI MOTYT CIIOCOOCTBOBATh CTaOMIN3AIUU
IUH. B yacTHOCTH, yCTaHOBKA JE€MHUHEPAIU3aLUU B COOTBETCTBUU C HACTOSLIUM
pPacKpbITHEM MOJXKET BKJIIOUATh OOBOAHYIO JIMHUIO 3B aist cunmpHOMUHEpaNIU30BaHHOM
BOJIbI, UCITOJIb3YEMOM B KauecTBe muTaTeabHoU 1 y310B 10 OO ycTaHOBKH,
MOCKOJIBKY 3Ta CHJIbHOMUHEpAJIU30BaHHAs BoAa (Hanpumep, mopckas soga (MB))
0OBIYHO MMEET BBICOKOE COAEPKAHHE JBYXBAJEHTHBIX KaTHOHOB. Kak ObLI0 mMOKa3aHo
BbIIIE, 3Ta 00BOAHAs TUHUS 3B MOXKeT OBITh UCIOAb30BAHA ST OTKJIOHEHUS
NOAMEIINBAEMOTO IMOTOKA CHIIbHOMHUHEPAJIN30BaHHON BOAbl (Hanpumep, MB
NOAMEIINBAEMOTO IMOTOKA) B CMECHTENbHYIO cucTteMy. COOTBETCTBEHHO,
CMeCHUTEeNIbHAsA CUCTEMA ONMIHOHAIBHO UMeEeT OOBOJHYIO JUHHIO IS
CUJIbHOMUHEPATU30BaHHON nmuTatebHON Boabl. OOBOonHAs auHusA 3B mist
CUIIbHOMHUHEPAIN30BAHHON MUTATEIBbHON BOJABI MOXKET OBITh OCHAIEHA
peryaupyeMbIM KJIaaHOM (HampuMep, APOCCEIbHBIM KJIamaHOM) V3, KOTOPBIA MOKET
OBITH YCTAHOBJIEH B Pa3HbIE MOJIOKEHHUS MEXAY MOTHOCTHIO 3aKPBITHIM U IOJHOCTBIO
OTKPBITHIM IOJIOKEHHEM, YTO IMO3BOJUT 00ECIeYnBaTh MO1aYy U3MEHSIEMbIX
KOJINYECTB CUJIbHOMHHEPAIN30BaHHON BOABI (HarpuMep, MB) nns cmemmBanus ¢
notokoM OO-nepmeara B nuHuu 5 OO-nepmeaTta U NOAMEINBAEMbIM IOTOKOM
n00aBKH Uit CTAOMIM3AIUN MEJIKIX YaCTHUL] B JIMHUU 8 MOAMEIINBAHMS JOOABKH JJIs
cTa0MIN3aIUU MEJKUX YacTHUL, 11l GOPMUPOBAHMS CMELIAHHON
ciaboOMUHEpadu30BaHHON HarHeTaeMoi Boabl. [1pu skenaHuu, 0qHAKO, JHOOOM
U3JIMIIEK CUIbHOMHHEPAJIU30BAHHONW BOABI TAKXKE MOKET OBITh OTBEAEH M3
CMECHUTEJIbHON CUCTEMBI B OKEaH Yepe3 JIMHUI cOpoca CHIIbHOMHHEPAJIN30BAHHON
BOJIbI, OCHAIIEHHYIO PETYJUPYEMBbIM KJIaNIaHOM (HampuMep, IPOCCEITbHBIM KJIAaHOM).
Hcnonb3oBaHue peryiupyemMoro kjiamnaHa V3 Ha OmIUOHaIbHON 0OBOHOM quHNU 3B
MOPCKO# Boabl (Minu Ha TUHUH cOpoca MB, o0opynoBaHHON peryiupyeMbiM
KJIAIAHOM) Tak)ke obecrieunBaeT ObICTPbIE PEryJIHPOBKYU (B PEaJbHOM BPEMEHH)
COCTaBa COCTABHOI'O MOTOKA CJIaOOMHHEPATN30BAHHON HATHETAEMOMN BOMIBI.

briok 30 ynpaBieHust MOXKET, TAKUM 00pa3oM, U3MEHSTh KOJTUYECTBO OO0
CUJIbHOMHUHEPAJIN30BAaHHON BOAbI (Hanpumep, MB), BKIFOUEHHOH B COCTAaBHOH MOTOK
c1abOMUHEPATU30BAHHON HarHETA€MOM BOJIBI, B OTBET HA U3MEHEHUS B KOJTUYECTBE
WM KadecTBe MoaMenuBaeMoro noroka OO-nepmeara, ONIMOHAIBHOTO OOBOIHOTO

noroka MB, onuoHalbHOTO MOAMEIINBaeMOTo moToka I1B, nogMernuBaeMoro noToka
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no0aBKM ISl CTAOUIH3ALUUA MEJTKUX YaCTUIl UJIH COCTABHOIO MOTOKA
c1abOMUHEPATU30BAHHON BOJBI JJIs MOAEPIKAHUS COCTaBa COCTABHOI'O MOTOKA
c1abOMUHEPaTU30BaHHON BOABI B 3aJaHHOM (3apaHee BbIOpaHHOM) paboueMm
auanaszone. [l cnenuanucTa J0JKHO OBITh MOHATHO, 4TO MB nMeeT BricOKOE
coaepkaHue aHMOHOB cyJib(aToB. COOTBETCTBEHHO, MpH cMemuBaHuu noroka O0-
nepMmeara B JuHun 5 OO-nepMeaTta U MOAMEMIMBAEMOTO MOTOKA 100aBKU IJis
cTaOuIM3alUK MEJIKUX YaCTHIl B IMHUM 8 MOAMEMUBaHUs JOOABKHU sl CTAOUIU3AUH
MeNKHUX JacTull ¢ MB, MoxkeT obecrneuynBaThes yrpasiieHUe J0ObIM PUCKOM
3aKHUCJIEHUS] WU OTJIOKEHUN B IPONYKTUBHOM Tiacte R.

Puckom 3akucieHus Ui pUCKOM BOZHUKHOBEHUS OTJOXKECHUM ISt
MPOAYKTUBHOTO Tiacta R MOXHO ynpaBisiTh BBeaeHHEeM B 0ok 30 ynmpaBieHus
BEPXHETO mpexaena (FPaHMYHOTO 3HAUYEHHU) AJIsl KOHLEHTpaluu cyibdaTa B
CMEIIaHHOH cJIa0OMHHEPAIN30BAHHOW HATHETAEMOW BOJE M UCIIOJIb30BAHUEM
JATYNKOB MOHOB, BBITIOJHSIOIMUX U3MEPEHUS CYIb()aToB B pa3IMIHbIX
MOAMEIINBAEMbIX MOTOKAaX. TaKkuM BEPXHUM MPEAEJIOM Ui KOHLEHTPAUH CyJb(aToB
B cj1a0OMUHEpaTN30BaHHON HarHeTaeMol Boae MOXKeT ObITh, Hampumep, 100 mr/a, 50
mr/i unu 40 mr/im.

CmecuTenbpHasi cuCTeMa KOMILUIEKCHOW CHUCTeMbl (Harpumep, KOMIIEKCHOH
cucremsl I/II/III), B COOTBETCTBUM C HACTOSLIUM PACKPBITHEM, MOXKET BKJIIOYATh MO
MEeHbIIel Mepe OHY eMKOCTb (HampuMep, sl XpaHEHHs] KOHIIEHTPaTa,
NPEACTABISAIOIIETO BOJHBIA PACTBOP MU HMYJIbCHIO JOOABKH Al CTAOMIN3aIUN
MEJIKUX YaCTHL) U 110 MEHbIIeH Mepe OHY MUTATENbHYIO JIUHUIO § IJIs Mojavyu
KoHIeHTpaTa. [luTtaTenbHast TUHUS 8 KOHLEHTPATA MOXKET OBITh OCHAIEHA
peryaupyemMbiM KjanaHoM V4 (Hanpumep, APOCCENTbHBIM KJIAMaHOM ), KOTOPbIH MOKET
OBITH YCTAHOBJIEH B Pa3HbIE MOJOXKEHUS MEXKAY MOJHOCTHIO 3aKPHITHIM U MOJHOCTHIO
OTKPBITHIM MOJIOKEHHEM, YTO 00eCrednBaeT Nogady U3MEeHsIeMOro KOJIH4eCcTBa
KOHI[eHTpaTa i cmemuBanus ¢ OO-nepmeatom (U, onnuoHaibHO, ¢ MB 00BOIHBIM
notokoM u/uau [1B mogMemmuBaeMbIM TOTOKOM B OOBOAHOM nuHuU 3B 1
noaMemuaemoi tuHuM 27 [1B, COOTBETCTBEHHO), IJIs MOAAePKaHUS COCTaBa
CMEIIaHHOH c1aboOMHHepaTN30BaHHON HarHeTaeMOW BOIBI B Mpeaesiax paboyero
nuarnaszoHa. B kadecTBe anbTepHATUBBI MU JTOMOJHUTENbHO, EMKOCTh 20 A
KOHI[EHTpAaTa MOKeT ObITh 000pPyAOBaHA JO3UPYIOIIUM HacOCOM P2,
obecrneynBar UM TOYHYIO MOAaYy HEOOXOOUMBIX KOJIMYECTB KOHLIEHTpATa IS

cMemmBaHus, U usmepureaeMm Q4 pacxona, KOTOPbIH MOXET OBITh UCIIOIB30BAH IS
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peryaupoBaHus pacxona KoHueHtpara. biok 30 ynpaBiieHHs MOXKET, TAKUM 00pa3oM,
OCYIIECTBJISITh MOHUTOPUHT Pacxoja MOTOKA KOHLEHTPATa B MUTATEIbHON JIMHUU 8
KOHI[EHTPATa B PEaJIbHOM BPEMEHU U MOXKET OCYIIECTBJISITh OBICTPBIE P eTYJIHPOBKU
pacxolia KOHLEHTPATa, UCIOJIb3Ys PETYJIHUPYEMbIil KJalaH, MEHSsI, TEM CaMbIM,
KOHILIEHTPALUIO N00aBKHU [Jis CTAOUIM3ANN MEJIKUX YaCTUIl B COCTABHOM MOTOKE
HarHetaeMoi Boabl. COOTBETCTBEHHO, OJIOK yIpaBJIEHUs TaKKe MOXKET U3MEHSITh
yIpaBJieHUEe CMECHUTENIbHONW CUCTEMON B OTBET Ha U3MEHEHHUs B KOJMYECTBE UJIU
KadyecTBe nmoaMmernuBaemoro noroka OO-nepmeara (M/Uiu ONMIMOHANIBHOTO OOBOAHOTO
notoka MB u oniuoHaabHOTO oaMenuBaemMoro nmoroka I[1B), u/uau coctaBHOTO
MOTOKa CJIa0OMHHEpaTUu30BAaHHON BOIBI AJIsI PETYTUPOBAHUS KOJIUYECTBA TOOABKYU JJIs
CcTabUIM3aUK MEJIKUX YaCTHIl B COCTABHOM IOTOKe CllabOMUHEPATIN30BaHHON
HAarHETaeMOW BOJIbI, TEM CaMbIM MOAJEP KUBAsi COCTAB B mepenenax padodero
Iauana3oHa.

Hcnonb3oBaHue CMeIaHHON ¢IabOMUHEpaTN30BAHHON HarHeTaeMO BOMBI,
conepiKallel Ui MPeUuMYyIIeCTBEHHO COAepIKalled, B OCHOBHOM COCTOSIIIEH U3, UJIH
cocrosimeit u3 O0-nepmeara U o0aBKH ISl CTAOMIN3ALNN MEJIKUX YaCTHI], KaK 3TO
OBLIO TOKA3aHO BbINIE, MPHYEM KOJIHYECTBO moaMemmanaoro OO -nepMeata MOKET
OBITH OBICTPO U3MEHEHO, B BAPUAHTAX OCYLIECTBJIEHUS, TOCPEACTBOM JIMHUH 6 cOpoca
OO-nepmeara u cBA3aHHBIM ¢ Hell kiaanaHoM V2 copoca OO-nepmeaTa, 1 KOJIMYECTBO
NoAMEIAHHON 100aBKH Al CTaOMITN3ALUU MEJKUX YaCTHI] MOKET OBbITh OBICTPO
U3MEHEHO MOCPEACTBOM PEryJIHpyeMoro kjiamnana V4 (Hanpumep, ApOCCeNbHOTO
KJIanaHa) u/Wik JO3Upyromero Hacoca P2 Ha nmuraTenbHON JIMHUHU 8 KOHIIEHTpaTa
n00aBKH IJIsl CTA0UIM3aLUKA MEJTKUX YACTHUII, MMOJA0IEer0 KOHIEHTPAT JOOaBKHU s
CcTaOUIN3AUK MEJIKUX YaCTHUIl U3 eMKOCTH 20 JJisi KOHIIEHTPAaTa, MOXKET, B HEKOTOPBIX
BapHaHTaX OCYINECTBJIEHUs, 00eCTIeunTh OBICTPYIO PEryJUPOBKY COCTAaBA MOJTYYEHHON
B pe3yJibTaTe CMEIIaHHOUW cIabOMUHEPATN30BAHHON HATHETAEMOUW BOJBI, YTO
HeoOXOIMMO MPHU 3aBOAHEHUsS CIabOMHUHEPATU30BAHHON BOJIOM.

Kak oTMeuanock BbIlIE, CMECUTEIbHAS CUCTeMa KOMIIJIEKCHON CUCTEMBI, B
COOTBETCTBUHU C HACTOSIIUM PACKPBITHEM, MOXKET TaKKe CONEepPKaTh JOMOJHUTEIbHYIO
€MKOCTb, KaK OMUCAHO BbIIIE, JJIsI BBECHUS APYTUX KOMIOHEHTOB (Hampumep, OTHOH
wiu Oosee 100aBOK ISl CTAOMJIM3AIMHY TJIMHBI) HJIH, B aJIbTEPHATUBHOM BapUaHTE,
Takue Ipyrue 1o00aBKU MOTYT OBITh BBEIEHBI Yepe3 eMKOCTh 20 1Jist KOHLEHTpaTa,
MPUCTIOCOOJICHHYIO Uit BBEICHHS NOOaBKU JJIst CTAOUIN3AIUHA MEJIKUX 4acTull. B

TaKUX BapHAHTAX OCYLICCTBJICHU, pa60q1/11‘/'1 AHUarna3oOH MOXKET OBITB AOIIOJIHUTECIIBbHO
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OTpeNesieH TPAHUYHBIMU 3HAYCHUSIMHU JIJISI TOTIOJTHUTEJIbHBIX KOMIIOHEHTOB
(Hanmpumep, ONUHOHAIBHON AOTOJIHUTENbHON 100aBKU(-0K) AJs CTAaOMINU3ALUH TJIHH).

biok ynpaBieHHsI MOKET aBTOMAaTHUECKH PEryJupoBaTh pabOTy CMECUTENbHON
CUCTEMBI U, TEM CaMbIM, KoaudecTBa notoka OO-nepmeara B nuHuu 5 OO-nepmeara,
NOJMEIINBAEMOr0 OTOKA JOOABKYU ISl CTAOUIIM3ALMM MEJIKHUX YaCTUIl B JTUHUU 8
NOAMEINBaHUS JOOABKH sl CTAOMIN3aMK MEJIKUX YacTul (1 J1000ro
OTNLMOHAJNBHOTIO MMOJAMEIINBAEMOr0 MOTOKa CUIbHOMUHEPAIU30BAHHON BOJIBI,
Hanpumep, o6BogHOTO nMotoka MB B 00BonHOM nuHUM 3B cruibHOMUHEPATHU30BAHHON
BOJBI, MoaMeImnBaeMoro noroka I1B B nunun 27 nogMmemupanust [1B, u/uan mro00ro
NOTOKA OMI[MOHAJIBHON JOMOJHHUTENbHON 10OABKH), BKIOUYEHHOIO B COCTABHOMN
MOTOKa CJ1a0OMHHEepalu30BaHHON HarHeTaeMOW BOJbI, B OTBET Ha U3MEHEHUS
kKonnuyecTBa u/unu kadectsa OO-nepmeara, NOAMEIIUBAEMOTO TOTOKA JOOABKHU IS
cTabuan3anuu U MeJKUX 4acTull (U, ONMIHOHANIBHO, 0OBOIHOTO OTOKa MB,
noaMemuBaeMoro noroka 1B w/unu 1r00bIX Apyrux mOTOKOB 100ABOK), W/WUIU
COCTaBHOTO MOTOKA CJTa0OMUHEPATN30BAHHONW HATHETAEMOU BOJBI TaK, YTOOBI
COXPaHUTh COCTAaB HarHETae€MOU BOJABI B IIpeleiaX BBEASHHBIX IPAaHUYHBIX 3HAYEHHH,
onpenensrmux paboyuil Tuana3oH CMEIIaHHOW C1a0OMUHEPATU30BaHHON BOJBI.
TakuMm 00pa3om, MOKET OCYINECTBISATHCS MOHUTOPUHT B PE€aIbHOM BPEMEHH pacxona
u coctaBa notoka OO-nepMmeara. AHAJIOTMYHO, MOXET OCYLIECTBISATHCS MOHUTOPUHT
B peajibHOM BPEMEHHU Pacxoaa U COCTaBa CMELIAHHON cJabOMUHEpalIn30BaHHON
HarHeTaeMoW BOJBI IS onpeneeHns 3¢ (HEeKTUBHOCTH U3MEHEHHI, BHECEHHbIX
OJI0KOM yrpaBjeHus: B pabOTy CMECUTEJIbHON CHUCTEMBI sl MOAAEPKAHUS COCTaBa
CMeNIaHHOM ¢1aboMHHepaIu30BaHHON HarHeTaeMoi BOAbI B npenesax padbodero
nuana3oHa. [Ipu HemocTaToYHOM 3 PeKTUBHOCTH, OJIOK 30 yrnpaBleHUs] MOXKET
chenaTh AajbHeHIIne H3MeHeHHUs B paboTe cMmecuTenbHOM cucteMbl. COOTBETCTBEHHO,
B HEKOTOPBIX BapHAHTaX OCyIIeCcTBJIeHUs 010K 30 ympaBieHUs UMEET KOHTYP
oOpaTHOH CBS3W U YIPABICHUS CMEIINBAHUEM COCTABHOTO MOTOKA
cllabOMUHEpaTU30BAHHOW BOIBI.

B HexOoTOpBIX BapuaHTax OCYILECTBJEHUs, YIPaBJIeHNE B pealbHOM BPEMEHU
konudectBoM OO-nepmeaTa, UMEIOIErocs AJi CMEIINBAHUS, TOCPEICTBOM
n3MeHeHus konudecrsa OO-nepmeaTta, OTBOAUMOTO U3 CMECUTEIbHONW CUCTEMBI Uepe3
muHup 6 copoca OO-nepmeara, HampUMep, B AKBATOPUIO (Hampumep, B OKeaH),
obecnieunBaeT rpydoe ynpasienne OCPTB u/unn koHOEHTpauusiMi OOHOTO HJIH

Ooree OTACJIIbHBIX MOHOB B IIpE€Aciax pa6oqero Auaria3oHa 1Jisd COCTaBHOIO IMOTOKa
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c1abOMUHEPATN30BAHHON HarHETAeMOM BOJIBI, KOTOpPOE OBICTPO pearupyer Ha
U3MEHEHHS B KOJMYECTBE UJIM Ka4eCTBE CMELIAHHON CI1a0OMUHEpaITn30BaHHOM
HarHetaeMmoi Boabl. IIpu sTom Moker oOecneunBaThbesl Oosiee ObICTpast peakus, 4em
B Clly4dae, KOTZla NbITATCA U3MEHUTh PacXObl MUTAaTeNbHON BOABI B y3ibl 10 OO0
YCTAHOBKHU JeMHHEpaIH3auuH (M3-3a MEPTBBIX OOBEMOB B MUTATEIbHbIX JUHHSIX,
npoxonsmux ot y3y0oB 10 OO B TOUKy(-u) CIHSHUS IJIs1 COCTABHOTO MOTOKA
c1abOMUHEPaTU30BAHHON HATHETAeMOU BOJIbI).

Kpome Toro, ecnu B kauecTBe MOAMEIINBAEMOT0 NTOTOKAa UMEETCS
CUJIbHOMUHEpaIn30BaHHAs Boaa (Hanpumep, MB B o6BonHOM nuHun 3B) wnm 1B, nis
NOAEPKAHUS COCTaBa CMELIAHHON clabOMHHEPaTU30BAHHON HarHETAeMOU BOJBI B
3aJaHHOM pabodeM IHamna3oHe MOXKET ObITh HCIOJb30BAHO YIIPABJIEHNUE CTEIEHBIO
OTKPBITHUS PEryJIHpyemMoro (M3MeHseMoro) kiamnana V3 (Hanpumep, IpOCCeTbHOr0
KJlaraHa) Ha 0OBONHON nHUK 3B cUIbHOMUHEPATN30BaAHHON BOABI WU JUHHUH 27
noaMewmnBanus 11B.

Takum o6pa3om, MOKHO BUAETH, 4TO 0J0K 30 yrnpaBiaeHUs: MOKET MEHSTh
paboTy CMeCUTENbHON CHCTEMBI B PEAIbHOM BPEMEHH MYTEM PETryJIHPOBAHUS OJHOTO
wiu 0oJiee U3 mapaMeTpoB: CTEMEHU OTKPBITHSA KianaHa V2 Ha nuHuu 6 copoca OO-
nepMeara, CTEIeHU OTKPBITHS KJalaHa Ha JUHUHU 8 o0aBKu A cTabuiIu3anuu
MEJIKUX YaCTHL, CTETIEHU OTKPBITHUS KjlanmaHa V3 Ha ONUMOHAJIbHOW OOBONHOMN JTIMHUH
3B cuIbHOMUHEPAJIN30BAHHON BOJABI UJIM CTENIEHU OTKPBITUA KjanaHa V5 Ha
ONUMOHANbHON nuHUM 27 noamemnsanus I1B.

Kak oTMeuanoch Beille, B KOMIJIEKCHYIO CUCTEMY B COOTBETCTBUM C HACTOSIIIUM
pPacCKpBITHEM, B YACTHOCTH, B CMECUTEJbHYIO CHCTEMY, MOTYT OBITh BKJIFOYEHBI
pa3MYHbIE JATYUKU. DTH JATYUKU MOTYT OBITh UCIOJb30BAHBI IJIS1 ONPEeIICHUs
OCPTB u/unu HOHHOTO COCTaBa COCTABHOI'O MOTOKA CIaOOMUHEPATU30BAHHOM
HarHeTtaeMoi Bonel. Hanpumep, OCPTB coctaBHOTO nmoroka
c1abOMUHEPATU30BAHHON HATHETAEMOM BOJIBI MOXKET OBITh ONMPEAENIEHO MO ero
MPOBOJAMMOCTH, B TO BpeMsl KaK KOHLIEHTPALUU OTJEJNbHBIX HOHOB WU OTAENbHbIX
HMOHOB IO THUIIAM HOHOB MOTYT OBITH OIPENENIeHbI C HCTIOTb30BAHNEM CTEKIISTHHBIX
DATYUKOB C MeMOpaHaMH, MPOHUIIAEMBIMH IJIs1 KOHKPETHBIX OTAEJIbHBIX HOHOB HJIH
KOHKPETHBIX MOHOB I10 THUIIaM OTJAEJIbHBIX HOHOB. Takue naTyuku MOTYT HAaXOJUThCS
Ha nuHuAX 5 OO-nepmeara, nuHUK 8 moaMeNIUBaHUs 10OABKH s CTaOMIN3auu
MEJIKUX YaCTUL, ONUHOHAJbHONH 00BONHON MUHUU 3B CHUIIbHOMUHEPAIH30BAHHOU

BOJIbI, I/WJTU ONIMOHAIbHON uaun 27 noaMmemusanus [1B, nist monyueHus: aHHBIX,
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oTHocsamuxcsa Kk OCPTB u nonnomy cocraBy noroka OO-nepmearta, NoAMeIINBAEMOTO
NOoTOKa O0OABKHU UL MEJIKUX YaCTHL, ONMINOHAJIBHOTO OOBOAHOTO MOTOKA
CUJIbHOMHUHEPAJTNU30BAHHON BOABI U/UIIK MOAMemnBaeMoro notoka I1B,
COOTBETCTBEHHO. B HEKOTOpPBIX BapHaHTax OCYINECTBJIECHUs, JaTYUKU UCIONb3YHOTCS
A7 ONpeeNeHNs] OTHOUIEHUS IBYXBAJEHTHBIX KATUOHOB K OJHOBAJIEHTHBIM
kaTuoHaM. Kak oTMedasnoch BhIle, AJs ONpPeAeeHUsl PAaCXOA0B Pa3JINYHbBIX
noaAMeInBaeMbIx MOTOoKoB (motoka OO-nepmeara B muanu 5 noamemunsanus O0-
nepMeara, MoJAMEIINBAEMOro MOTOKa N00aBKH AJIsl CTaOMIN3aMH MEJIKUX YaCTHI] B
JUHUH 8 moAMEemUBaHuS JOOABKY sl CTAOUIN3ALUN MEJIKUX YaCTHL,
OTNIMOHAJNIBHOI'O MOTOKA CHJIbHOMUHEPAIN30BAHHONW MUTATEIbHON BOABI B OOBOIHOM
JuHNH 3B, oNuoHAaJIBHOTO MoAMeInnBaeMoro nmortoka I1B B muann 27 nmoaMemuBaHUs
I1B, u/vau MrOOBIX OMIIUOHATBHBIX TOTOKOB JOTIOJHUTENBHBIX JOOAaBOK) W/UJIH AJIs
onpenenenus pacxoga OO-nepmeara B oniuoHanbHOU nuauu 6 copoca OO-nepmeara
MOTYT OBITh TaK)K€ MCITOJb30BAHbI JATYUKH PACXOMA.

COOTBETCTBEHHO, CMECUTENIbHAs CUCTEMA MOXKET UMETh:

(a) JaTuuky KOHUEHTpaUuH (HampuMep, NaTYUKH KOHLEHTPALUU HOHOB) JUIS
U3MEPEHHs] MUHEPaIN3auu Ui o01el KOHIIEHTPAIUU PACTBOPEHHBIX TBEPIABIX
BemecTB (Ct), koHHmeHTpauuii oTaeabHbIXx HOHOB (C1) MJIM OTHENbHBIX HOHOB IO THUIIAM
HMOHOB, WJIM OTHOLIEHHH HOHOB (HampuMep, MOJISIPHOT'O OTHOIIEHHUS ABYXBAaJEHTHBIX
MOHOB K OJJHOBAJICHTHBIM HOHAaM) B OHOM uiu oonee u3z: OO-nepmeare,
NOJMEIINBAEMOM MOTOKE NOOAaBKH A CTAOUIN3ALUN MEJKUX YaCTHUL, ONIHOHAIBHOM
00BOJTHOM MOTOKE CHUJIbHOMUHEPAIM30BAHHON BOABI (Hanpumep, MB), onuuoHaibHOM
noamMemuBaeMoM notoke [1B, onmuoHaabHOM MOTOKE(-aX) JOMOJTHUTENbHON NOOABKH,
U COCTaBHOM IOTOKE CJIabDOMUHEPAIM30BAHHOW HAarHETaeMO# BoaAbl. B yacTHOCTH,
CMECUTeJIbHAs CUCTeMa MOXET UMETh AATUMKU KOHLIEHTPALUU HOHOB JJIsl U3MEpPEeHUs
10 MeHbIIel Mepe oaHOro u3 napamerpos: koHueHTpanuu OCPTB, koHueHTpanuu
AHWOHA XJIOPUJOB, KOHLEHTPALUN aHUOHA OPOMHUIOB, KOHIIEHTPAIIMU KaTHOHA
KaJbLMs, KOHLEHTPAlMU KaTUOHA MarHus, KOHIIEHTpalluyd KaTHOHA KaJlus,
KOHLEHTpallMi KaTUOHA HATPHUsl, KOHIIEHTPALlMi aHMOHA HUTPAaTa U KOHIIEHTPaLuu
aHuoOHa cynb(daTa nus ogHOro uiu 6osee u3 noroka OO-nepmeara, MOJIMENINBAEMOTO
noTOKa N0OAaBKHU I CTAOMIM3AIINN MEJIKHX YaCTHUI, COCTaBHOr'O MOTOKA
c1abOMUHEPATU30BAHHON HArHETA€MOM BOJBI U ONMIIMOHAJIBHBIX MOAMEIINBAEMBIX
notokoB MB u/unu I1B. Ecin, B HEKOTOPBIX BapuaHTaX OCYLIECTBIEHHUS, HE

npeanojiara€Tcsa UI3SMEHEHU COCTaBa MOAMECIINBACMOI'0 IOTOKA I[O6aBKI/I AJIsA
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CTa0UNIM3aNN MEJTKHX YaCTHUI, PEryJsIpHbIE U3MEPEHUs COCTaBa IMOJAMEIINBAEMOTO
noToKa 100aBKHU A CTAOMIIM3AIIMN MEJIKHX YaCTUIl MOTYT HE IIPOBOJUTHCS.

(b) HdaTtumku pacxoaa IJisi U3MEPEHUS PaCXOI0B OJHOTO HJIU OoJiee U3:
noamemuBaemoro noroka OO-nepmeara, HIOAMEIIMBAEMOr0 MOTOKA 100aBKHU 115
CTAOMIN3aINU MEJIKUX YaCcTHL], ONIHOHAJbHOr0 OOBOJHOTO MOTOKA
CUJIbHOMHUHEPAJIU30BaHHOW BOAbI (Hanmpumep, MB), oniuoHanibHOTO
noaMemuBaeMoro noroka [1B, mro0bIX APYTrUX OMIIMOHAIBHBIX TOTOKOB JOOABOK M
COCTaBHOTO MOTOKA c1abOMUHEpaTu30BaHHON HAarHeTaeMOU BOAbI. JlaTuuku
KOHIIEHTPALIUU UOHOB, JATUUKH PACX0/a, U JIIOObIE APYTHEe ONMUCAHHBIC 31€Ch JaTUUKH
MOTYT OOMEHHMBATHCSA JaHHBIMH ¢ 0J0KOM 30 ympaBieHHUs C HCIOJIb30BAHUEM JIFOOOTO
NOAXOASAIIEr0 CPEeACTBA CBSI3H, HAIPUMeEp, NPSMOI0 3JIEKTPUUECKOTO COeIUHEeHUsI UITU
OecnpoBOHOTO 3NeKTpuUeckoro coennHennu (Hanpumep, Wi-Fi, Bluetooth).

OnuuoHanpHO, U3-3a CYIIECTBOBAHUSA PUCKA YXYAIIEHUS KOJIEKTOPCKUX
CBOWCTB MPOAYKTUBHOIO MJacTa MPU 3aBOAHEHUH cJIabOMUHEpPaIn30BaHHOW BOJOH, B
6ok 30 ynpaBieHUst MOXKET ObITh BBEJEHO MAKCHMAJIbHO JIOMYCTUMOE MOBBIIIEHNE
CKBQXXMHHOTO JAaBJICHUS WJIM AABJIEHUU HA YCThE CKBAXKUHBI (MJIM MaKCHUMAJbHO
IOMYCTUMOE CHHM)KEHHE pPacxoja MOTOKa HarHeTaeMoil BOnbl (HampuMep, B
HarHetateJbHOH nuHUM 11) mocie HarHeraTeabHOTO Hacoca(-oB) (Hampumep,
HarHeraTelbHOro Hacoca P3)), cBepx KOTOPOro NpOUCXOIUT HENPHUEMIIEMOe
CHM)XEHHE MPUeMHUCTOCTH. I1oBbIlIEHNEe CKBAXXUHHOIO AABJIEHUS WU NAaBJICHUs HA
yCThe CKBAXXHHBI, U CHU)KEHUE pacxoja Mocje HarHeTaTeabHoro Hacoca(-os) P3
yKa3bIBaeT Ha MOTEPI0 MPUEMHUCTOCTU U3-3a YXYAIIEHUS KOJJIEKTOPCKUX CBONUCTB
NPOAYKTUBHOTO IUIACTa.

ITpu HeOOXOAUMOCTH, CKBAKUHHOE aBJICHUE B HATHETATEJNbHOU CKBaxkuHe 21
BOJIM3U HEPTEHOCHOTO CJIOS 22 MPOAYKTUBHOTO 1iacta R, unu naBieHue Ha yCTbe
CKBaKHUHBI (MJIM Pacxo]] CMEMIaHHOW cI1a0OMUHEPATU30BAHHOHN BOJIBI HA BBIXOMAE
HarHeTaTeJlbHOro Hacoca P3) MokeT moaBepraTbCst MOHUTOPHHTY B PEAJIbHOM
BpeMeHHU. Pacxon cMemaHHONW cia0OMHUHEpaTN30BaHHON BOJBI HA BBIXOJE
HAarHeTaTeJbHOTO Hacoca P3 mMoxeT ObITh U3MepeH, HampumMep, nataukom Q6 pacxona.
MOHUTOpPUHT aBJeHUsl B HATHETATEJbHON CKBa)KHUHE MOJKET BBIIOJHSITHCS
CKBa)XMHHBIM U3MEPUTENbHbIM YCTPOWCTBOM, HAlpUMep, JaTUYUKOM 23 faBleHHUH,
cBsi3aHHOTO ¢ OnmokoMm 30 ympaBieHus, HAIPUMEDP, BOJIOKOHHO-ONTUYECKON

TEJEMETPUUECKON JTUHUEMN.
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B cnyuae, ecnu 6ok 30 ympaBiieHHsI OIPENEIUT, YTO UMEETCSl CHHIKEHHE
MPUEeMUCTOCTH, 0JoK 30 ympaBJieHHs] MOKET BBIOpATh Npyroi pabounit quamna3oH st
COCTaBa MOTOKa cJ1abOMUHEPANTN30BAHHONW BOJBI, KOTOPBINA IO MPOTHO3Y UMEET
MOHM)KEHHBIH PUCK YXYALIEHHUS KOJJIEKTOPCKUX CBOWCTB MPOAYKTUBHOTO Iiacta (mpu
coxpaHennu npuemiemoro yposHs ITHO ot HedTeHocHOTO cinos(-eB) 22
NPOAYKTUBHOTO Muiacta R, 1 MOXET nanee oTperyjiupoBaTh COOTHOLICHHE
KOMIIOHEHTOB CMECH Pa3HBbIX MOJMEIINBAEMbIX TIOTOKOB TaK, YTO COCTaB HarHeTaeMoM
BOJbI COOTBETCTBYET Ipyromy pabodyemy auamnaszony. binok 30 ynpasnenus
MPOAOJKAET OCYLIECTBISATh MOHUTOPUHT CKBaXXUHHOTO AABJIEHUS UJIU JaBIIE€HUS Ha
yCThe CKBAXKUHBI (MJIU pacxoja Mmocjie HarHeTaTelbHOro Hacoca (-oB) P3) B peanbHOM
BPEMEHH, YTOOBI OMPENEIHTh, TPOUCXOMUT JU CTAOUIN3aLHs JaBJIeHUs (MU pacxona)
B OTBET HAa HarHETaHHWE CMEIAaHHOU CJ1a0OMUHEPATN30BAHHONH HArHETAEMOU BOJIBI,
COCTaB KOTOPOH HAXOAUTCS B Mpeaesax MpearnouTHTEIbHOTO padouero HHTepBaia.
Ecnu Het, Oyiok 30 ynpaBiieHHs] MOXKET BBIMOJHUTH JabHEHIINEe U3MEHEHUsS B paboTe
CMECUTEJIbHON CUCTEMBI JUIsl PEryJUpPOBaHUs COCTaBa COCTABHOIO MOTOKA
c1abOMUHEPATU30BAHHOMN BOJBI 71 COOTBETCTBHS COCTaBa elle IPyroMy
NpeANnOYTUTENBHOMY paboueMy Auana3oHy, KOTOPhIH, COrJIaCHO MPOTHO3Y, UMEET elle
MEHBILINI PUCK YXYAIIEHUS KOJJIEKTOPCKUX CBONCTB NPOAYKTUBHOIO MJjacta. JTO
UTEPALMOHHBIN MPOLIECC, KOTOPBIM MOKET OBITh MOBTOPEH MHOTOKPATHO.
OnuuoHanbHO, 670K 30 yrnpaBieHUss MOKET MPHUHSTH PEeHIeHHe O COKPAIleHHH
pacxona (HampuMep, U3MEPEHHOTO naTyukoM QO pacxona) HarHETAeMOU BOJbI, HJIH
OCTaHOBHUTb 3aKaUMBAaHUE HarHETaeMOW BOJIbl B HATHETATEJIbHYIO CKBaAXXUHY 21, ecnu
naBjieHHe npoaoJikaer pactu. binok 30 ynpaBieHus 3aTeM MOKET NPUHATh PELIEHUE O
HAarHETaHWH COCTaBa JJIsl CTAOUJIM3ANHU TJIMH B HE(PTEHOCHBIE CJIOH MPOJAYKTHBHOIO
IJ1acTa Ha MepPHOJa B HECKOJIBKO JAHEH, mepe BO30OHOBIEHUEM 3aBOTHEHUS
ciaboOMUHepaaIu30BaHHON BOIOM.

OO6prunO, B 0s10k 30 ympaBieHUsT BBOISITCS KOPPENSILIUUA MEXKIAY COOTHOIIECHHUSIMH
CMEIIMBAHUS PAa3JIMYHBIX MOJMEIINBAEMbIX TOTOKOB U COCTaBOM COCTaBHOI'O MOTOKA
c1abOMUHEPATN30BAHHON HArHETAeMOM BOJBI (HAIPUMED, KOPPEIALUN MEXKAY
COOTHOILIEHHUSIMU CMEILINBAHUS PA3JIMYHBIX TOJMEIINBAEMbIX TOTOKOB U OAHUM HUJIH
bonee u3 mapamerpos: OCPTB, ocMOTHYECKOTO MOTEHIMANA, KOHLIEHTPAI[UU
OTIEJbHBIX HOHOB, KOHLUEHTPALUH OTAEJIbHBIX HOHOB MO TUIIAM MOHOB, OTHOLIEHUI
OTAEJbHBIX HOHOB U OTHOIIEHUH OTJENbHBIX HOHOB IO TUIIAM MOHOB COCTABHOTO

NOTOKA CI1a00OMUHEPATU30BAHHONW HArHETAEMON BOABI). DTH KOPPENISLIUU MOTYT OBITh
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OCHOBaHBI Ha MPEINOJOKEHUH, 4TO cocTaBrl Ans OO-nepmeaTta U NOAMELINBAEMOTO
noToKa 00aBKHU A CTAOMIM3AaIMN MEJIKUX 4acTULl (M/UIu ONMLHMOHAIBHOTO
NOAMELINBAEMOTO IMOTOKA CUJIbHOMHUHEPAIN30BaHHON BOoAbI (Hanpumep, MB))
OCTAIOTCs B OCHOBHOM IOCTOSIHHBIMU (B IIpeJesiax 3alaHHbIX AOMYCKOB) BO BpeMs
paboThl yCTAHOBKHU JeMHUHEpaIH3aluu. B oTinune oT 3TOro, Kak ObUIO MOKa3aHO
BbILIE, COCTAB ONLIMOHAJIBHOrO NMOTOKA IIB MOXKET MEHATbCS B TEUEHHUE BCEH
POJOJIKUTEIbHOCTH 3aBOJJHEHU Cl1abOMUHEepaau3oBaHHONW BogoH. COOTHOIIEHUSI
CMEIINBAHUS PA3JIMYHBIX MOJIMEIINBAEMbIX TOTOKOB 3aBUCAT OT PACXO0B Pa3JUUYHBIX
MOAMEIINBAEMBIX MIOTOKOB, TOABOJUMBIX K TOUKe(-aM) CMEUIUBaHUs (CIUSTHUS)
CMECHUTENbHON CUCTEMBI 11 (OPMUPOBAHUS COCTABHOTO MOTOKA
c1abOMUHEPATU30BAHHON HATHETAEMOM BOBI.

B 6ok 30 ympaBieHHs TaK»Ke€ MOTYT BBOJIHUTBHCS KOPPENSILIUUA MEXAY CTETIEHbBIO
oTkpbITUs KianaHa V2 cOpoca OO nHa nunum 6 copoca OO, cTeneHbIO OTKPBITUSA
peryaupyemoro kjamnaHa V4 Ha uHAH § cTa0MIN3aluu MEJIKUX YaCTHI], CTEIEHbIO
OTKPBITUS PETYJIUPYEMOro KjiamnaHa V3 Ha onuuoHalbHOU 00BOAHON NuHUM 3B
CUIIbHOMHUHEPAJIN30BAHHON BOJbI, U/HJIM CTENEHBbI OTKPBITUS PETYIHPYEMOTO
kjianaHa V5 Ha onuuoHandbHOU nuHuu 27 nogmewmnBanus [1B u pacxonamu OO -
nepMeara, 100aBKH I CTAOMIU3ALMN MEJIKUX YaCTHUIl U OTNIMOHAIbHBIX
MOJAMEIINBAEMbIX TOTOKOB CHJIbHOMUHEPAIN30BaHHOU BoAbl U IIB. biok 30
yIpaBJIEHHS] MOXKET, TAKUM 00pa3oM, yIpaBlIATh COOTHOIIEHHEM KOMIOHEHTOB CMECH,
a 3HAYHT, U COCTABOM COCTABHOI'O MOTOKA CIA0OMUHEPAIN30BAHHONW HarHETaeMOH
BOJBI, IOCPEICTBOM U3MEHEHHsI CTEIEeHEl OTKPBITUS OJHOTO Hin Oojee u3
BBILIETIEPEUNCICHHBIX PETYJIHPYEMBIX KJIANIAHOB, AJIS MOJYUYEHHUS COCTaBa CMEILIaHHON
c1abOMUHEpATU30BAHHON HArHETAeMOU BOIBI B IIpeaesax (3apaHee BbIOpAHHBIX WU
OTNpeNeIeHHBIX ) pabouero nuamasoHa. B pesyibpraTte, pacxoabl pa3IHYHbBIX
NOAMEIINBAEMBIX TOTOKOB, KOTOPBIE TOJKHBI MMOJBOIUTHCS K TOUKE (-aM)
CMEIIHUBAHMS, MOTYT PETYJIHUPOBATLCS B PEAIbHOM BpeMEHH, OJarogapsi 4eMy COCTaB
CMEIIaHHOHN CJIa0OMHHEpPaJIN30BAHHONW BOABI OYI€T HAXOOUTHCS B Mpeaesax
3aJaHHOTO padoyero nquamnasoHa.

OO6prunO0, pu 60nee HU3kux nHTEepBatax OCPTB nocrurarorcs Oonee BeICOKUE
ITHO, B T0 Bpems xak 6onee Boicokne OCPTB cHMXaOT pUCK YXYALIEHUS
KOJIJIEKTOPCKUX CBOMCTB MPOAYKTHBHOIO IJIACTA, OCOOCHHO B MPOAYKTUBHBIX
IJIACTax, BKIKOYAOMINX MOPOAY C BBICOKUM COAEp KaHHEM pa3OyXarIuX TJIHH.

OnHako, UCTIONB30BaHNE CIA0OMHHEPANN30BAHHON HArHETaeMON BOABI B
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COOTBETCTBHU C HACTOSAIINM PAaCKPbITHEM, COAepiKamei no0aBky A1 cTabuIu3anuu
MeJKHuX 4acTull B coueTaHuu ¢ OO-BOIOM, MOKET 00€CIEUNTDh UCIIOIb30BAHHIE
Menbeit o0meit munepanuszaunu, uian OCPTB, uem o0punO. B HEKOTOPBIX
BapHaHTax OCYIIECTBJIECHUs HACTOAIIEr0 PACKPBITUS, FPAHUYHBIE 3HAUYECHUS IS
OCPTB packprITOl 3a€Ch ClIabOMHUHEPAIN30BAHHON HATHETAEMON BOJIBI B X0/ €
TJIaBHOMW (pa3bl 3aBOJJHEHUS CIa0OMUHEPATU30BAHHON BOJOW MOTYT HaXOOUTHCS B
untepsaje ot 100 go 500 mr/x, ot 100 no 5000, unu ot 100 mo 10000 mr/.
AnbTepHaTuBHBIe rpaHuyHble 3HaueHus 1yt OCPTB MoryT cocraBnsiTe, Hanpumep, B
untepsaje ot 500 go 10000 mr/x, ot 300 mo 10000 mr/a, ot 100 o 9000 mr/n, ot
100 o 8000 mr/n wm ot 100 mo 7000 Mr/xn (B 3aBUCHMOCTHU OT PHCKA YXYIIIECHUS
KOJUIEKTOPCKUX CBOMCTB MPOAYKTHBHOIO IjiacTa). B HEKOTOPBIX BapuaHTax
ocyllecTBJIeHHUs], rpaHuuHble 3HaueHus 1is1 OCPTB packpriToil B HacTosAIEM
ONMHUCaHNU CJa0OMUHEPAIN30BAHHONW HArHETaeMON BOJBI B XOJ€ TJIaBHOU (pa3el
3aBOJTHEHUsI C1a0OMHUHEPATN30BAHHON BOJIOW MOTYT COCTABIISATh MEHEE FIIH PABHATHCS
npumepHo 10000, 9000, 8000, 7000, 6000, 5000, 4000, 3000, 2000, 1000 uau 500
ppm, npesplmaTh Win paBHaThCa 100, 200, 300, 400 nnu 500 ppm, uiu NpeacTaBiIsTh
KOMOMHaUMIO 3THX 3Ha4eHni. biok 30 ynpaBiaeHUss MOXKET yIpaBiIATh COCTABOM
CMEIIaHHOHN clla0OMHHEepalIn30BaHHONW HArHETaeMON BOJBI, MOAAEPIKUBAS €TO B
npenenax BbIOpaHHOTO AuanasoHa ajis rpaHudHbix Benuuud 1 OCPTB.

Kak nmpaBuio, 6510k 30 ynpaBjieHHs peryaupyeT KOHLIEHTPALUI aHHOHA
cynb(}haToB B CMEIIAHHOW C1a0OMUHEpaTU30BaHHON HArHETAeMOM BOJE s
NOJIy4eHUs 3HaYeHus KoHueHTpauu meHee 100 mr/n;, menee 50 mr/n win menee 40
MT/J1.

Kak npaBuso, 610k 30 ynpaBlieHus] peryJupyeT OOy KOHIEHTPALHIO
MHOT'OBJICHTHOI'O KaTHOHA B CMELIAHHOW HarHETaeMo#l BoJe Tak, YTOOBI OHA
nomnanana B uHTepBas ot 1 1o 250 mr/n; ot 3 mo 150 mr/n, unu ot 50 o 150 mr/n ¢
yCJIOBHEM, UTO OTHOILIEHHE ABYXBAJIEHTHBIX KATUOHOB K OHOBAJIEHTHBIM KaTHOHAM
COOTBETCTBYET ONMMCAHHOMY BBIIIE (HAPUMeEp, MPEBBIIAET MIIN paBHO NpuMepHO 0,4,
0,3, 0,2 i 0,1), u/Wau ¢ ONUUOHATBHBIM YCIOBUEM, UTO OTHOIIEHUE CONMEpPIKAHUS
MHOT'OBJIEHTHOTO KaTHOHA B CMELIAHHOH cl1a0OMHHEpaln30BaHHON Har HEeTaeMoi
BOJI€ K COAEPKaHUIO MHOTOBAJEHTHOIO KATHOHA B PEJIUKTOBOMN BOJIE COCTABISET
MeHee 1.

Kak nmpasuino, 6ok 30 ynpaBieHHs peryIupyeT OTHOIIEHNE KOHLEHTPALUH

KaTHOHA KaJIbI[Usl B CMELIAHHON c1a0OMUHEpaJn30BaHHONW HATHETAeMOU BOJE K
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OJHOBAJIEHTHBIM KaTHOHAM B MHTE€PBAaJIe, MIPEBBIIIAIOLIEM U paBHOM npumepHo 0,4,
0,3, 0,2 unu 0,1, onMOHANBHO, C YCIOBHUEM, YTO OTHOLIEHUE COAECPIKAHU KaTUOHA
KaJbIUsl B CMELUIAHHON c1a0OMHHEPaJn30BaHHONW HArHETaEMON BO/IE K COAEPIKAHUIO
KaTHMOHA KaJIbLUs B PEJIMKTOBOU BOJAE MeHee 1.

Kaxk npasuio, 610k 30 ynpaBJeHHs] peryJupyeT OTHOLIEHNE KOHIIEHTPALUH
KaTHOHA MAarHUs B CMEIIaHHON cllabOMHHEpaIn30BaHHONW HAarHeTaeMOW BOJE K
OJHOBAJIEHTHBIM KaTHUOHAM B MHTEpPBAaJie, MPEBbIIIAKINEM UJIN PaBHOM NpuMepHO 0,4,
0,3, 0,2 unu 0,1, onqMOHANBHO, C YCIOBHUEM, YTO OTHOILIEHUE COAECPIKAHUS KaTHO HA
MarHusi B CMEIIaHHON cJIabOMHHEpaIN30BaHHOW HATHETAEMOU BOJE K CONEPIKAHUIO
KaTHOHA MarHus B PEJUKTOBON BOoAE MeHee 1.

B BapuanTax ocymectpieHus, 010k 30 ympaBjeHHUs] PEryJIUPYET COAepIKaHue
KaTHOHA KaJlusi B CMEIIaHHON c1adOMHHEpaln30BaHHOW HarHETaeMOU BOAE TaK,
9TOOBI OHO HAaXOMMIOCh B HHTEepBasie oT 10 no 2000 mr/n u, B yacTHOCTH, OT 250 1o
1000 mr/n, ¢ ycnosuem, uto OCPTB cmemanHo#t cnaboMuHepann30BaHHOM
HarHeTaeMOU BOABI OCTAETCS B MpeAeNax IPAHUYHBIX 3HAYEHUN A 3aJaHHOTO
pabouero nuamasoHa.

I'pannunsbie 3Hauenus aia OCPTB u koHIeHTpauuil OTAEIbHBIX HOHOB
MeHsSI0TCS B 3aBucuMocTu oT peakuuu IIHO npoaykTuBHOTO njacTta npu 3aBOJHEHUU
c1aboOMUHEPaTU30BaHHON BOJION M COCTaBa MOPOJbI HEPTEHOCHBIX CIOEB
IPOAYKTUBHOIO IJIACTa U, B YACTHOCTHU, OT YPOBHEH pa3OyXarIuX U MUTPHUPYIOLIUX
IJIMH U MUHEPAJIOB, KOTOPbIE MOTYT BbI3BaTh YXYALIEHUE KOJJIEKTOPCKUX CBOWCTB
njaacTa.

I'paHuuHBIE 3HAYEHUS] MOTYT OBITh ONPEAEIeHbl aHATHU30M 00pa3ua MopOoAbL,
U3BJIEYEHHOTO U3 HEYTEHOCHOTO ¢Jios 22 mpoaykTuBHOTro miacta R. O6pasuamu
NOPOJBI MPOAYKTUBHOTO IJIACTAa MOTYT OBITh, HAIPUMEDP, OOJIOMKHU MOPOIBI UITU KEPH,
U3BJICYEHHBIN U3 OOKOBOH CTEHKHM CKBaKMHBI. B anbTepHATUBHOM BapHaHTE, MOpPoOIa
NPOAYKTHBHOIO IJIACTA, OKPYIKAO A HATHETAIIIYI0 CKBaXXUHY 21, MOkeT OBITh
NOABEPTHYTA aHAJIHU3Y MOCPEACTBOM re0pU3NIECKOr0 KapOTaka ¢ HCIIOJIb30BAHHEM
CKBaXXMHHOT'O KapOTaXHOT'0 000pYyaOBaHUA. AHAJIN3 MOPOJBI MOKET BKJIKOYATh, CPEAH
pOoYero, HASHTUPUKAINIO HATUYUs (M KOJIMYECTBA) TIUH, 1 UACHTU(DUKAIIUIO TITHH
1o Tunam (M uX KOJU4YECTB). MeTOAbl KOJNYECTBEHHOTO aHAIN3a TJIUNH MOTYT
BKJIIOYATh re0(pU3NUeCKUN KapoTaxK, PEHTIeHOCTPYKTYpHbIH aHanmu3 (XRD — ot aHru.
x-ray diffraction), carupymouym 31eKTpoHHYI0 MUKpockonuio (SEM — ot aHrm.

scanning electron microscopy), CUUHTUIIALMOHHBIA CYETYNK B HHQPAKPACHOM
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Auana3oHe, UM CUTOBBIM aHanu3. B HEKOTOPBIX APYyrUX BapUaHTax OCYLIECTBJIEHUS
PACKpBITHS, aHAJIU3 NOPOJbl MPOAYKTUBHOIO MJIACTA MOXKET BKJIIOUYATh ONpeENeIeHUe
KOJIMUECTBAa IJIMH B UHTEpBaJie npuMepHo OT 2 Macc.% 1o 20 macc.%. AHanu3 nopobl
TaKXXe MOXET BKJIIOYATh ONpeeSieHHe CONepKaHUsI MUHEPaJIOB MIIMHUCTON (ppakuun
HOPOABI, B YACTHOCTH, TJINH CMEKTHUTOBOTO THIA (HAIPUMep, MOHTMOPHUJIOHUTOBAS
IJIMHA), MTUPOQPUIIIUTOBOTO THIA, KAOJUHUTOBOTO THUIIA, UJJIUTOBOTO THUIA,
XJIOPUTHOTO TUIA U TIayKOHUTOBOTO THIIA, KOTOPbIE MOTYT ObITh HAEHTU(ULIHUPOBAHBI
PEHTTeHOCTPYKTYPHBIM aHanu30oM (XRD) unu ckaHUpYIOIEH 3JeKTPOHHON
mukpockonueit (SEM). OntumaibHass MUHEpaTU3alus sl TJIaBHOHN (a3l 3aBOTHEHUS
c1abOMUHEPATU30BAHHON BOJIONW MOXKET OBbITh ONpeaesieHa U3 KOPPeasanuil yXyAImeHus
KOJUIEKTOPCKUX CBOWMCTB IJIaCTa, BO3HUKAIOLIEro ¢ APYTUMHU IPaHUYHBIMU
3HAYCHHUSIMH MUHEPAJIWU3aLUH AJIsl HAarHETaeMOW BOJBL, JUIsl psifa 0Opa3LoB MOPOABI C
pPa3HbIM COIEp KaHUEM TJIMH U COCTABOM IJIMH, U BbIOOpPA IPAHUYHBIX 3HAUYCHUHN IS
MUHEpaJNN3aluy 1Jisi 00pasia mopoabl, KOTOPbIH Hanbojee OJIM3KO COOTBETCTBYET IO
COCTaBYy NMOPOABI (MCIONB3YSl, HAPUMEDP, HCTOPUYECKHE JaHHbIE) IJIsl MPOAYKTUBHOTO
JjaacTa, MOABEPraeMoro 3aBOAHEHHIO ClIa0OMUHepalu30BaHHON BogoH. B
aJbTEPHATUBHOM BapHUaHTE, MOTYT OBITh MPOBEAEHBI SKCIIEPUMEHTHI Ha 00pasmax
NOPOJIBI, B35ITONH M3 30HBI MPOAYKTUBHOTO IJIACTa, Iie Oblia mpobypeHa
HarHeTaTeJlbHasl CKBa’KMHA, C UCMOJIb30BAHUEM PA3JIUUYHBbIX I'PAHUYHBIX 3HAUYEHUH 17
MUHEpAJU3alUu U COCTaBa OTAEIbHBIX HOHOB JJIs1 CMELIaHHON
cnaboMHHEpaTN30BAHHON HAarHETAeMOM BOABI, Il ONPENEIeHUs] ONTUMAJIBHOTO
Auana3oHa IJIsi MUHEepaJIU3alui U COCTaBa (HAapUMep, MOJISIPHOTO OTHOLIEHHUS
IBYXBAJEHTHBIX KATHOHOB K OJHOBAJEHTHBIM) JIJIsl HATHETAEMOI BOJBI Ui TJIABHOM
(ba3bl 3aBOTHEHUSI.

OOBIYHO TPOU3BOAUTEIBHOCTD 3aKAYKH CMEIIAHHOH CJIabOMUHEpaJIN30BaHHON
HarHeTaeMoOW BOJIbl OTPaHUYE€HA U3-3a OTPAHUUYEHHON MPOU3BOAUTEIBHOCTH
YCTaHOBKHU JIEMUHEPAIH3AUN I HEOOXOAUMOCTH YTHUIIN3ALNH BO3PACTAI0 IHX
KOJIMYECTB MJIACTOBOM BOJBI 32 BpeMsl OCYLIE€CTBJICHHUs 3aBOJHEHUS
cnabomuHepanu3oBaHHON BogoH. COOTBETCTBEHHO, 3aBOIHEHHE
c1abOMUHEPATN30BAHHON BOJIOW MOXKET ObITh PACCYNTAHO HA 3aKauMBaHUE MPOOKHU
HU3KOro0 nmoposoro oovema (I10) cMemanuoOl craboMUHEepaIN30BAaHHON HarHeTaeMoi
BOZIbI B HE(PTEHOCHBIN CJIOW NPOAYKTHBHOIO IJIACTA YePe3 NEPBYI0 HaTHETATENbHYIO
CKBQXXHUHY B KOJUYECTBE 1O MeHblIel Mepe 0,3 mopoBoro o6bemMa MM 10 MeHbIIEH

mepe 0,4 mopoBoro o0bpeMa, Tak Kak NpoOKHU, UMEIOINNE 3TH MUHUMAJIbHbIE TOPOBBIE
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00beMBI, KaK MPABHJIO COXPAHSAIOT CBOIO LEJOCTHOCTh BHYTPH MPOAYKTUBHOTO IJIACTA.
JIns orpaHUYeHHUs] KOJIUYECTBA BOJbI, 3aKaulBa€MOil B IPOAYKTUBHBIN MJIAaCT Yepes
HAarHeTaTeJbHYI0 CKBA)XMHY, B HEKOTOPBIX BapUAHTAX OCYIIECTBJIECHUS MOPOBBIN
o0beM cMelaHHOH c1aboMUHEepaIu30BaHHON HarHeTaeMoil BOAbI COCTaBIsIeT MeHee |
ITO, menee unu pasen 0,9 I10, menee unu pasen 0,7 I1O, menee unu pasen 0,6 110,
menee unu paseH 0,5 10, unu menee unu pasen 0,4 I10.

ITocne 3akaunBaHUsI HU3KOTO (HampuMep, COCTABJISIIOIETO A0J0 1) mopoBoro
o0bemMa CMEaHHON c1a0OMUHEPATU30BAHHONH HArHETAEMON BOJBI B HATHETATEIbHYIO
CKBa)XXHHY, B HATHETATEJIbHYIO CKBAXXUHY B HEPTEHOCHOM CJ10€ 22 MPOAYKTHBHOTO
macta R MokeT ObITh 3aKauaHa BBITECHSAIOIIAs BOAA ISt 00eCredeHUs IPOABUKECHUS
npoOKH CMEIIaHHOH c1adOMHHEpalIn30BaHHONW HArHETaAeMOW BOABI (a 3HAYUT, U
nepeMeInaeMon BEITECHIeMO HeQTAHOM 30HBI) Yepe3 HepTEeHOCHBIH coit 22
NpOAYKTUBHOTrO muacta R k skcnnyatanuonHo# ckBaxune 24. Kpome Toro,
HAarHeTaHUE BBITECHSIOMIEH BOABI MOYKET MOHAZOOUTHCS IS MOAeP KaHUS 1aBICHUS B
npoaAyKTHUBHOM 1utacte. OObIYHO BBITECHAOAsA BoAaa umeet donpmuii [10, yem
npoOka HarHeTaeMot XUAKOCTH (HampuMep, BOJHON BBITECHAIOLIEH JKHUAKOCTH).

B HekOTOpBIX BapuaHTaxX OCYLIECTBJIECHUS BBITECHAKOIEH BOAOU ABISAETCS
IJIaCTOBAasl BOJA UJIU CMECh MOPCKOM BOABI U INIACTOBOM BOJBI, B 3aBUCUMOCTHU OT
KOJIMYeCTBA IJIACTOBOM BOJBI, OTJENEHHON Ha MPOMBICIOBOM oOopynoBaHuu 50.
Hcnonp3oBaHue NaacTOBOM BOJBI B KA4€CTBE BBITECHSIOLIECH BOABI UMEET
NperuMyIIecTBO Onarogaps OrpaHUYEHUsM Ha COPOC IIAaCTOBOM BOJBI B MOpeE.
CoOTBETCTBEHHO, BCJIE 32 3aKaYMBAHUEM MPOOKH Cl1a0OMHHEPaIN30BAHHON
HarHeTaeMOW BOJbI, MepBasi HarHeTaTeJNbHAS CKBAKUHA MOKET OBITh UCIOJIb30BaHA B
Ka4eCTBE YTUJIN3ALMOHHON CKBAKUHBI MJIACTOBOM BOAbl. OHAKO, KaK OBLJIO MOKA3aHO
BbIlIE, Oyaronapsi HapactaromeMmy konudectBy 1B, oTnensemoii ot raza u HeTH HA
POMBICIOBOM oOopymoBaHun 50 MO XOny 3aBOAHEHUs C1a0OMUHEpaTu30BaHHOMN
BOJOH, MOJKET BO3HUKHYTh HEOOXOAUMOCTh yTHIn3anuu yactu [1B B mocnenyromei
npoOKe cMeIaHHOU claboOMUHEPaNTN30BAHHOW HaTHETAEMOM BOJBI, 3aKaYUBAEMOU B
OZHY WU 00Jiee MOCIeAYIOIUX HATHETATENbHBIX CKBAXKIH IJIs
c1abOMUHEPATU30BAHHON BOJBI. DTUMH HATHETATEJIbHBIMH CKBAXKUHAMH MOTYT OBITH
CKBaKWHBI, KOTOPbIE paHee ObUIM HCIOJIb30BaHBI ISl 3aKkauuBaHus MB, unu moryr
OBITh HATHETATEJbHbIE CKBAXXUHBI JJIs1 CJIa0OMUHEPATN30BAHHON BOJbI, BBEICHHBIE B

OKCIIJIyaTallUKO BO BpEMs UJIHU NOCJIC 3aKaYBaHUA HpO6KI/I Cﬂa6OMHHepaHH30BaHHOﬁ
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HarHeTaeMoOW BOABI B MIEPBYI0 HArHETATEJNbHYIO CKBAXKHUHY AJIS
cila0OMUHEPaTU30BaHHON BOJBI.

Kak 6p110 Moka3aHo BbIlIE, FPAHUYHBIE 3HAUEHUS IJI1 COCTAaBa CMELIAaHHON
cr1aboMHHEpaTN30BaAHHON HAarHETaeMOW BOABI (HaIpUMep, T'PAHNYHbIC 3HAYEHHUS JJIsI
OCPTB, xoH1IeHTpauuii ogHOro i 00Jiee OTAEIbHbIX HOHOB, KOHIIEHTpAaLUH
OTJEJIbHBIX HOHOB 10 THIIAM MOHOB, OTHOLIEHNUH KOHLEHTPALHI OTAEIbHBIX HOHOB,
OTHOWIEHUH KOHIIEHTPAIUN OTAEJbHbIX HOHOB MO TUIIAM MOHOB, MJIM KOHIIEHTPAIUH
onHOM unu 6onee no0aBOK At CTaOMIM3ALUH TJIMH B CMEIIaHHOMN
c1abOMUHEPATU30BAHHON HarHeTaeMoi Boje) BBOASTCS B Oyiok 30 ynpaBiieHuUs, 4TO
ompenensier pabounii quana3oH (Hanpumep, NepBbiid pabovuii AUAMA30H),
obecneunBaromuii MakcumyM [THO u3 HedpTeHOCHOTO Ci1ost 22 MPOAYKTHBHOIO IJIacTa
R, mpu oHOBpEMEHHOM CHUIKEHHH PUCKA YXYALIEHUS KOJUIEKTOPCKHUX CBOHCTB
NPOAYKTUBHOIO IJIACTA, 3aKUCICHHS IJIACTA VJIH OTJIOKEHUH B HEM.

Kak nmpaBuio, pa3Iu4yHble COCTaBBl CMEMIAHHONW cI1a00OMUHEPATU30BAHHOMN
Haraetaemoi Bonsl (OCPTB, koHUEeHTpauii OAHOTO HIH 00Jiee OTAETbHBIX HOHOB,
KOHIIEHTPALUU OTJEJIbHBIX HOHOB IO TUIIAM HOHOB, OTHOLIEHUH KOHIIEHTPAIUuN
OTZENbHBIX HOHOB, OTHOLIEHUI KOHLUEHTPALUH OTAEIbHBIX HOHOB [0 TUIIAM HOHOB,
WM KOHLEHTpAaLUi OfHOH nunu Oonee n1o0aBOK A1 cTAOMIN3ALMH TJINH)
KOpPpPEJIUPOBAHBI C PA3JIUYHBIMU COOTHOIIEHUSIMU KOMIIOHEHTOB cMecHu notoka OO -
nepMeaTta M MOJMEIINBAEMOr0 MOTOKa NOOAaBKYU sl CTAOUIN3ALUN MEJIKUX 4acTul (M,
ONIMOHAIBHO, CUIBHOMHUHEPAJIN30BAHHOTO 0OBOJHOIO MOTOKA W/HIJIH
noamewmuBaemoro noroka [IB), uiau paziauyabiMu pacxoaamu notoka OO-nepmeara u
MOAMEIMBAEMOT0 MOTOKA A00ABKU JJsi CTA0UIM3AIUKN MEJTKUX YacTuIl (H,
ONMIMOHAJIBHO, CHJIBHOMHHEPAJIU30BAHHOTO OOBOAHOT'O OTOKA W/HJIU
noaMemnuBaeMoro noroka [1B) B TOUke CIUAHUS, HJIM Pa3IMYHbIX OObEMHBIX
conepskanuii moroka OO-nmepMeaTa U MOAMEIINBAEMOTO TOTOKA TOOABKH IJIs
CTa0UIIM3ANN MEJTKHUX YacTUL (M, ONMUHOHAJIbHO, CHIIbHOMUHEPAJIHN30BAHHOTO
00BOAHOI0O MOTOKA W/HJIM MOAMEInBaeMoro noroka I1B) B coctaBHOM MoToKe
c1abOMUHEPATU30BAHHON HarHeTaeMOH BOABL. Pa3nuuHble COCTABBI MOTYT OBITH
TaK)K€ KOPPEIUPOBAHHBI C PA3JIUYHBIMU cOcTaBaMu noToka I1B u paznuunbiMu
cocraBamu obbenuHeHHOro nmoroka OO -nepmeara/moaMeINBaEMOTO TOTOKA 100aBKHU
(BkirOUast cocrasbl, conepskamue MB u ogHy ninn 6onee JONMOTHUTENBHBIX 100OABOK ).
OTH KOpPPENSILIUOHHBIE JaHHbIE MOTYT BBOJUTHCS B OJIOK YIPABJIEHUS C TEM, YTOOBI

6ok 30 ympaBiieHHUs MOT yIIPaBIATh pa0OTON CMECHTEbHON CUCTEMBI ISl H3MEHEHHUS
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COOTHOIIEHUs] KOMIOHEHTOB cMecH notoka OO-nepmearta ¢ NOAMEIINBAEMBIM
NOTOKOM 100aBKHU JJi CTAOUIM3AUN MEJIKHUX YaCTHL], UJIM PacXxoaa 00bEeJUHEHHOIO
notoka OO-nepMeara/moAMemMINBaA€MOTO TOTOKA J0OABKH IJIs1 CTAOUIU3ALUU MEJIKHX
JacTuL, uin 00beMHOro conepskanus noroka OO-nepmearta B COCTABHOM MOTOKE
cnaboMHHEpaNTU30BAHHON HAarHETaeMOW BOABI) IJIs MOJYUYEHHS COCTaBa CMEIIAHHOM
c1aboOMUHEpaTU30BaHHON HarHeTaeMol BOIBI B Mpenesax pabouero quana3oHa.

Kak ObLJIO MOKa3aHO BhINIE, KOJMHMYECTBO (pacxon) u/unu kadectBo (coctar) OO -
repMeaTa MOXeT MEHSAThCS BO BpeMeHU. biok 30 ynpaBieHuss MOKET HallpaBUTh
KOMaHJy B PEaJIbHOM BPEMEHU I U3MEHEHUsI pabOThl CMECUTEIBbHONW CUCTEMBI, B
OTBET Ha U3MEHeHUs KojuuecTBa u/unu kadectsa OO-nepmeara, Ha U3MEHEHHE
pacxona u/unu coctaBa nmoroka OO-nepMeara, CMEIAHHOTO ¢ MOJMEITHBAEMbIM
NOTOKOM 100aBKH JJIsI CTAOUJIM3AIIUN MEJIKUX YaCTHUI] TaK, YTO COCTAB COCTABHOTO
NOTOKa c1a0OMUHEPATU30BAHHON HarHETaeMOH BOJBI OCTAETCs B Ipeaenax padouero
nuamna3oHa (Hampumep, mepBoro pabouero auamnasoHa). Hanpumep, COOTHOMEHUE
KOMIIOHEHTOB cMecu notoka OO-nepMeara 1 NOAMENINBAEMOTrO IMOTOKA TO0ABKH IJIs
CTa0UNIM3aMN MEJTKHUX YacTUIl (U, CIeIOBATENIbHO, COCTABA COCTABHOIO MOTOKA
c1aboOMUHEPATU30BAHHON HarHeTaeMoil Bojbl) U pacxoaa (konnuectsa) noroka OO0 -
nepMeara W/ Wiu MOJAMEUINBAEMOr0 MOTOKAa JOOABKH AN CTAOMIN3ALUT MEJIKUX
JaCTHUI] MOXKET OBITh OTPEryJupoBaHo OnokoMm 30 ynpaBieHHUs, HAPABISAIO LIUM
KOMaH/bl HA U3MEHEHHE CTENEeHHU OTKPBITHUS APOCCENbHOrO KjanaHa V2 Ha JUHUH 6
copoca OO-nepmeara u/unu knanaHa V4 Ha nuHuu 8 noOaBku i CTaOUIU3ALNU
MEJIKUX YaCTHLI.

biok 30 ynpaBiieHUsI MOXKET TaKXKe U3MEHUTh pabOTy CMECUTENIbHON CHCTEMBI B
pealibHOM BPEMEHHU JJIsl KOPPEKTUPOBKHU PAcX0a0B (KOJIUYECTB) ONMUKHOHAIbHONH MB,
onMOoHaNbHON noamemuBaemoii [1B Boabl u/wnu apyrux nod6aBok (Hampumep,
CcTabUIN3aTOPOB TJIMH), BKIIOYEHHBIX B COCTABHON MOTOK ClIa0OMUHEPATU30BaAHHOMN
HarHetaeMmoi Boabl. IIpu sTom, Hanpumep, Oyok 30 ynpaBlieHUsS MOKET HAIIPABUTh
KOMAaHJIbI ISl K3MEHEHHS] CTETIEHH OTKPBITHS IPOCCENbHBIX KiamaHoB V3 u/unu VS Ha
ONMUHOHANIbHOU 00BOnHON MuHNMK 3B MB 1 oninoHanbHON moaMemnBaeMoi Tuaun 27
IIB, cOOTBETCTBEHHO.

B HekOTOpPBIX BapuaHTax OCylecTBIEeHHS, 00K 30 ynpaBIeHUs MOXKET
IPOBOAUTh MOHUTOPUHT Pacxoja U COCTaBa ONLUMOHAJIBHOIO NMOAMEIINBAEMOTO
notoka [IB B peanbHOM BpeMeHH, UCNOJb3Ys B peajJbHOM BpeMeHH natuuk Q8

pacxona U AaT4MK SO, COOTBETCTBEHHO, Ha JUHUU 27 npoxoxaenus [1B, u Takxe
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pacxona u coctaBa oovenquHeHHOro noroka OO-nepmearta/mogMeINBaEMOro MoToka 9
n00aBKHU st CTAOUNIM3AIUH MEJIKUX 9acTHI (¢ 00BOAHBIM noTokoM MB unu 6e3 Hero)
B peajbHOM BpPE€MEHH, UCNOAb3ys Aatuuk Q5 unu Q6 pacxona u natduk S4,
COOTBETCTBEHHO, ISl onpenesneHus 3pPpeKTUBHOCTH N3MEHEHNH, BBEIEHHBIX B padoTy
YCTaHOBKH, Ui OAAEPKAHUSI COCTaBa CMEIIaHHON clabOMUHEpain3 0BaHHON
HarHeTaeMol BOABI B mpeaesax paboyero nquanaszona. [Ipu HEJOCTATOUHOM

s pextuBHocTH, 00K 30 ympaBieHHUsT MOXKET CAeNIaTh AaJbHEHUIINE KOPPEKTUPOBKHU
paboOThl CMECUTEIbHON CHUCTEMBI.

Takum 00pa3om, B HEKOTOPBIX BapHAHTAX OCYIIECTBICHUS KOMILIEKCHAs
cucTemMa corjiacHo Onok-cxemam Ha ¢ur. 1-3 nis BbIpabaThIBAaHUS COCTABHOTO MOTOKA
c1abOMUHEPATU30BAHHON HArHETAeMOM BOJBI MOKET BKJIIOUAaTh 0J0K 30 ympaBieHus,
UMEIOIINN KOHTYP OOpPaTHOH CBsI3H, MO3BOJISIOLINNA KOMIUIEKCHOH CHCTEMeE
HEMPEePBIBHO KOPPEKTUPOBATh COCTAB COCTABHOTO MOTOKA CJIa0OMUH epain30BaHHON
HarHeTaeMoW BOABI, IJIs MOJEePKaHUsS €ro B Impenenax pabodero Auamna3oHa B OTBET
Ha U3MEHEHUs, HalpUMep, U3MEHEHUs B KOJIMUecTBe UM kadecTse noroka 00 -
nepMeara w/Wjin moaMennBaemMoro moroka I1B.

Taxxe npencrasnsieTcs, 4To B 0s10k 30 ynpaBieHUs MOTYT OBITh BBECHBI
aJbTepPHATHUBHbIE TPAHUYHBIE 3HAUEHMUs, ONpEeSI0IHe aJlbTepHATUBHBIE padoune
Auarna3oHsl (BTOPOH, TpeTuil u T.4. pabovyue nuana3oHbl) AJs COCTaBa CMEIIaHHON
c1aboOMHHEpaTH30BAHHOI HArHETAeMOH BOABI, KOTOPbIE MOTYT Aajiee CHU3UTh PUCK
yXYAUIEHUs KOJJIEKTOPCKUX CBONCTB MPOAYKTUBHOIO MJIACTA, 3AKUCIEHUS WU
00pa3oBaHUs OTJIOKEHUM, pu noaaepskanuu npuemiaemoit [THO mist npoayKTHBHOTO
njaacTa.

CoOTBETCTBEHHO, B OMOJHEHHE K MOAAEP)KaHUIO COCTaBa CMEIIaHHON
HAarHeTaeMOW BOJbI B Mpeaesiax pabouero auamnasoHa (Hampumep, mepBoro padbovero
nuamna3oHa), 610k 30 yrmpaBiaeHHs MOKET OCYIIECTBISITh MOHUTOPHUHT JAaTYuKa 23
TaBJICHUS JJIsl TFOOOTrO MOBBIIIEHUS 1aBIEHUS BONIM3M HEPTEHOCHOTO HHTEpBaja 22
HarHeTaTeJNbHOU CKBaXUHBI 21 niau MoHuUTOpUHT Aatduka Q6 pacxona,
PacCIOJIOKEHHOTO MOCJIe HATHETATEeNbHOTO Hacoca(-oB) P3 HarHeTaTenpHONW CUCTEMBI
40, nns moboro maneHus pacxozaa (MoKa3aHUs 00OUX JATYMKOB MOTYT YKa3bIBaTh Ha
HEJONMyCTUMOE NaJieHue NPUEMUCTOCTHU BCIEACTBUE YXYALIEHUS KOJJIEKTOPCKUX
CBOWCTB MPOAYKTUBHOIO IJIaCTa). 3HAUECHUS JJIsI MAKCUMAJbHO JTOIYCTUMOTO
MOBBILIEHHS JABJIEHUS U/ UM MaKCUMaJIbHO JOMYCTUMOTO CHUKEHHUS pacxoia MOTYT

OpITh BBeNeHBI B 070K 30 yrpaBieHus (B KOTOPOM BBINOJIHIETCS KOPPENALUs 3TUX
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3HAYEHHUH C OMyCTUMBIM CHU)KEHUEM npueMuctoct). Ecniu naBnenue B
HarHeTaTeNbHOUN CKkBakuHe 21, nmpuneraromeil k HeGTEHOCHOMY UHTepBany 22,
YBEJIMYUBAETCS A0 3HAYEHUs], MTPUOIMIKAIOLETOCS UIIH JOCTUTAI0INEer0 MaKCUMAIbHO
AONYCTUMOTO YBEJINYEHUs NaBJIE€HUs, UJIU PACXOJl MIOCJI€ HATHETATEIbHOIO
Hacoca(-oB) P3 mapaeT no 3HaueHus, NpUOIIIKAIOLIErOCS NN JOCTUTAKOIEro
MaKCHUMAaJbHO JONMYCTUMOTIO MafeHus pacxoaa, 010k 30 ynpaBiaeHUsI MOXKET BbIOPATh
aJbTePHATUBHBIN paboYnii THUana3oH IJis COCTaBa CMEIIAHHOM
c1abOMUHEPATU30BAHHON HarHETaeMO# BOJBI (HAIPUMED, OJMH U3 BTOPOTO, TPEThEro
U T.7. pabO4YUX THANa30HOB), KOTOPBIH, COTJIACHO pacueTraM, CHUXKAET PUCK
yXYIIIEeHUs KOJJIEKTOPCKUX CBONCTB MPOAYKTUBHOTO 1uiacta. Hampuwmep,
aJbTEPHATUBHBIN paboYnii THMana3oH IJI COCTaBa CMELIAHHOM
c1abOMUHEPATU30BAHHON HATHETAEMOU BOJIBI MOJKET OBITh ONpEeNesieH OOHUM UJIU
Oonee 3 mapamMeTpoB: Oojiee BRICOKNX rpaHU4YHbIX 3HaYeHuil st OCPTB; Gonee
BBICOKMX I'PAaHUYHBIX 3HAUYCHUH ISl CONEPIKAHMS IBYXBAJEHTHBIX KATHOHOB (B
YaCTHOCTH, COJEeP)KaHUS KaTHOHA KaJIbIIUsA);, UJIK 00Jie€ BBICOKUX IPAHUYHBIX
3Ha4YeHUN I ogHOM unu Oosiee nodaBok mis crabunmsaunu riaud. Janee, 6ok 30
yIPaBJIEHUS] MOXET YIPABIATh pabOTONH CMECUTENbHON CUCTEMBI AJIs
KOPPEKTUPOBAaHUs COCTaBa M pacxoaa komOunanuu OO-nepMeaTa/moAMEINBAEMOTO
noTOKa A00AaBKHU [ CTAOMIU3AIMN MEJIKUX YaCTULl TaK, YTOOBI COCTaBHOMN MOTOK
HarHeTaeMOW BOJbl MMeJ COCTaB, MONAaJal Ui B IpeAesbl allbTEPHATUBHOTO
pabodero nuamna3zoHa. To, HaMpUMeEpP, MOKET ObITh TOCTUTHYTO OsokoM 30
yIpaBJIeHUs], HAPABJIAIOLUINM KOMaH bl Ha yBeandeHue konndectsa OO-nepmeara,
OTBEIEHHOTO uepe3 JUHUK 6 copoca OO-nepmeara, s NOBBILIEHUS CONEPIKAHUS
IABYXBAJIEHTHOTO KATHOHA B COCTABHOM IOTOKE CI1a00OMHHEpaIU30BaAHHOMN
HAarHeTaeMOW BOABI MyTEM YBEJIUUYCHHUS KOJIMYECTBA MOJMEIINBAEMOr0 MOTOKA
n00aBKU st CTAOMIM3AaIIUN MEJKUX 4acTHIl (KOTa OH COAEPIKUT OOJbIne
IBYXBAJIEHTHBIX KATHOHOB) W/WUJK ONMUHOHaIbHON MB B cmemanHo
c1abOMUHEPATU30BAHHON HATHETAEMOM BOJIE WJIH, Ui YBEJIUYCHHUS KOJIUYECTBA
TOTIOJTHUTENbHON TOOABKHM KOHIIEHTPATA I CTAOMJIM3aMU TJINH B COCTABHOM IOTOKE
c1abOMUHEPATU30BAHHON HarHETAeMOU BOMBI (MyT€M U3MEHEHHs] CTENIEHH OTKPBITHS
ofHOTO MK Oosiee APOCCeNbHBIX KiamaHoB V2, V4 unu V3, coorBeTcTBeHHO). biok
30 ynpaBieHHs] MOXKET OCYINECTBJISITh MOHUTOPUHT BIIUSIHUS U3MEHEHUN B pabore
CMECUTEJIbHON CUCTEMBI Ha PacXOJ UJIM COCTAB COCTABHOIO MOTOKA

c1aboOMUHEPaTU30BaHHON HarHeTaeMou Boabl (Mcnonb3ys qatuuk Q6 pacxona u
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naTtduk S4, COOTBETCTBEHHO) C T€M, YTOOBI ONPEAETUTD, MOMANAIOT JIM PACXOA U
COCTaB COCTABHOT'O MOTOKAa HArHETA€MOU BOJBI B pe3yJbTaTe 3TUX U3MEHEHUH B
paboTe yCTaHOBKHU B IpEeJIbl aIbTEPHATUBHOTO pabouero quana3oHa U, Ipu
He0OXOIUMOCTH, ClIeNIaTh AaIbHEHIINE KOPPEKTUPOBKH B pabOTe CMECUTEIbHON
CUCTEMBI IJIs1 JOCTHXKEHHUs COCTaBa, COOTBETCTBYIOIIEro ajbTePHATHBHOMY pabouemy
auana3ony. Ilpu 5TOM KOMILJIEKCHAasI CUCTEeMa IO JII0OOMY M3 BapuaHTOB Ha ¢ur. 1-3
BKJIFOYaeT 0710k 30 ynpaBieHHus: ¢ KOHTYPOM OOpaTHOH CBS3H, MO3BOJISIFO UM
CMECHUTEJIbHOH CHCTeMe BhIpadaThiBaTh COCTABHON MOTOK 9 ciaboOMUHEpaIn30BaHHOM
HarHeTaeMOW BOJAbI, COOTBETCTBYIOIHUI aJbTePHATUBHBIM pabOUYNM YCIOBHUSIM.

[IpencraisieTcsi, YTO NMPU HATUYUU OOJBIIOTO YHCJIAa HATHETATEJIbHbBIX CKBAKHUH
21, MOryT CyleCcTBOBATh ClIENMANbHBIE IUHUU 1] HarHeTaeMoOn BOIBI AJA KaxKA0H
HArHETAaTEeJbHON CKBa)XXUHBbI 21, a KOMIOJEKCHAsI CUCTEMA B COOTBETCTBUU C
HACTOSIIIUM PACKPBITHEM MOJKET OBITh UCIIOJB30BaHA JJIs1 BbIpA0ATHIBAHUS COCTABHBIX
MOTOKOB HArHETA€MO# BOJbI, COCTaBbl KOTOPBIX CIENHAIBHO MPHUCIIOCOOIEHBI IS
Ka)K10W HAarHETATEJIbHONW CKBAXKUHBI.

[Ipencrasisiercs, 4TO eciu MpodKa Majoro MOpoBoro obbrema (Harmpumep, MeHee
1 T10) cmemaHHOM cnaboMHHEpaNn30BaHHON HArHETaeMO# BOJBI Oblja 3aKayaHa B I10
MEHbIIEl Mepe OJHY U3 HECKOJbKUX HAarHeTaTeJNbHbIX CKBAKUH, HAIpUMeEp, B
HArHETAaTEJbHYK CKBa)XUHY 21, TO crenuanbHas HarHerarejabHas JuHus 11 aus
HarHeTaTeJbHOW CKBaKMHBI MOJKET OBITh MCIIOJIb30BaHA AJIsl 3aKkaunBaHus [1B
(Hanpumep, u3 aunuu 27 npoxoxaeHus [1B) unu cmecu MB u [1B (u3 06BOnHOII
nuHuM 3B cunpHOMUHEpaTU30BaHHON BOABI U TUHUU 27 nipoxoxaeHus [1B) B
Ka4yeCTBe BOJHOU pabodel KUIKOCTH JJIsl BBITECHEHHUSI MPOOKU MAJOTO MOPOBOTO
o0beMa CMEIaHHOW c1a0OMUHEpaTu30BaHHONH HAarHETAEeMOM BOJbI, @ 3HAYUT U
He(TSHON 3aJIeKH, TepeMelIaeMOi BBITECHAIOLUIUM areHTOM K 3KCIUTy aTallHOHHOM
ckBaxkuHe 21. CooTBEeTCTBEHHO, moaMemnBaeMbie noTokn OO -nepmeara u 10OaBKH
st cTabMIM3alul MEJIKUX 4acTHUIl OoJIbIIe He TPEOYIOTCS st HArHETaTebHOMN
CKBaXUHBI 21 1 MOTYT OBITh OTBEICHBI I BBIpa0aThIBAHUS OJHOTO HJIH Oosiee
COCTaBHBIX MOTOKOB CJIaDOMUHEPANTN30BAHHOW HATHETAEMOM BOJIBI JJIsl ONHON TN

OoJjiee NPyrux HarHETATENbHBIX CKBAXKHH.
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OmauyumenvHoie NPUHAKY U NOMEHYUATbHBIE NPEUMYUeCMBA PACKDPIMBIX
30ecs cucmemvl U cnOCO6A NPU2OMOBIEHUA CIAOOMUHEPATUS0BAHHOT HACHEMAEMOT]
80001

ITockonbKy pacKpeIThbIe 31€Ch CUCTEMA U crTOCO0 BrIpadaThIBAHUSA
crnaboMHHEpaNTU30BAHHON HAarHETaeMOW BOABI 00ECIeUnBAIOT HCIOIb30BAHNE
YCTaHOBKHU JeMUHEpANHU3AIMU, COAepKaleld MeMOpaHy OJHOTO THNa (HampuMep, AJis
o0paTHOTO OcMOca, 0e3 HAaHOPMIBTPAIUK) U He TPEOYIOT CMEITUBAHUS ABYX
pas3IMYHBIX epMeaToB i neMuHepanuzanun (Hanpumep, OO -nepmeata u HO-
nepMeara), TO TEM CaMbIM JTOCTUTAeTCs YIPOLIEHUE BbIpaOaThIBAaHHS
cn1aboOMUHEPATU30BAHHON HarHeTaeMoil Boabl. Mcrnonp3oBaHue no0aBKu s
CcTa0UIIM3aUU MEJTKHUX YacTul B koMOuHanuu ¢ OO-nepmMeaToM AJIs MOJyYeHHsT
c1abOMUHEPATU30BAHHON HArHETA€MOM BOJIBI, B COOTBETCTBUH C HACTOSIIUM
pPacKpBITHEM, MOXKET 00eCTeYnTh, B HEKOTOPBIX BapUAHTaX OCYIIECTBJIEHUs, Oojee
OBICTPYIO PEryJIUPOBKY U TOYHOE YIIPABICHUE COCTABOM (HampuMep, MOJSIPHBIM
OTHOIIEHHWEM JABYXBAJEHTHBIX KATHOHOB K OJJHOBAJIEHTHBIM KaTHOHAM)
MOJIy4aroeics c1adoMuHepalu30BaHHON HarHeTaeMou BONbl. Mcmonb30BaHmne
CMEIIaHHOH ci1aboOMHHepaTu30BaHHON HarHeraemoil Boabl, conepxkameit OO-nmepmear
1 100aBKy 1Jis CTAOUIM3ALNU MEJIKUX YaCTHUIl, B COOTBETCTBUH C HACTOSAIUM
packpbITHEM, MOXKET 00eCednTh 3aBOJJHEHNE CIIa0OMUHEPATN30BAHHON BOION IS
noseimeHHo HepTeornaun (ITHO) npu MeHbineii oOmeii MuHepanu3auuu (Hanpumep,
MeHee unu paBHoi npumepHo 500, 400, 300, 200, 150 unu 100 ppm) 1o cpaBHEHHUIO C
00BIYHO UcToJb3yemoii (Hampumep, oT 1000 go 5000 unu 10000 ppm), 4TO MOKET
obecneunTh MOBBIMEHHYIO HehTeoTaauy 0€3 yXYyAIeH!uss TPUEMUCTOCTH U/ WITH
NPOHULIAEMOCTH MPOAYKTHBHOTO IJIACTA.

B TO Bpems kak ObUTH MMOKA3aHBI U OMMUCAHBI PA3JIUYHBIC BAPUAHTHI
OCYIIECTBJICHUS, CIIEIIUATUCTAMH MOTYT OBITh MPEIJIOKEHBI X MOAU(DUKAIUU B
paMKax CyLIecTBa M MPUHIUIIOB HACTOSIIEro packpeiTus. OnucaHHbIC 371€Ch
BAPUAHTHI OCYIIECTBJIEHHS HOCIT UCKIOYUTENBHO UITIOCTPATUBHBIN XapaKkTep, He
orpaHn4uBas u3odpereHne. Bo3sMOXHBI MHOTHE BapHalMd U MOIH(PUKALHT
PacCKpPBITOTO 37€Ch MpeaMeTa N300PETeHHUs, HE BRIXOLINE 3a Tpeaebl 001acTu
NPUTSA3aHUN HACTOSIIETO PACKPHITUS. B Tex ciyyasx, KOrga YncCIeHHbIE THANa30Hbl
WJIN OTPAaHUYEHHS MPHUBEIEHBI B SIBHO BBIPAXXEHHON (pOpMe, 3TU AHAIa30Hbl UIIH
OTPAHUYEHHUs CIeyeT BOCIPHUHUMATD KaK BKJIIOYAIOIUE UTEPATUBHBIE TUANAa30HbBI

HUJIN OTPAHUYCHUSA ONMHU3KO BCJIMYUHBI, IOMAaAAOIUE B NPECACITIbl AUANAa30HOB UJINU
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orpaHudeHuil (Hampumep, ot, mpuMepHo, 1 no, mpumepuo, 10 Bxirouaer 2, 3,4 u T.14.;
6onee 0,10 Bkmarowaer 0,11, 0,12. 0,13 u T.4.), BBIpaskeHHBIX B sIBHOH popme.
Hanpumep, eciu packpbIT YUCIOBONW UHTEPBAJ C HUKHUM IpeaeiaoM Ry U BepXxHUM
npenenom Ry, To onmpeneneHHO pacKPbIThIM CYUTAETCS JIF000€ YHCIIO, MONafaniee B
npeaesibl 3TOro UHTepBaia. B 4aCTHOCTH, ONpeneeHHO PacKPBhITBIMU B IIpeaeiax
3TOr0 MHTEpBaJa SBISIOTCS caenypomue uncia: R=Ry + k*(Ry — Ry), rae k sBnsiercs
NepEMEHHON BEIUYNHOM, 3aKkM0UeHHON oT | npouenTta 1o 100 npoueHTOB C
npupaleHyemM B 1 mpoueHT, , T.e., 1 npoueHT, 2 npoueHTa, 3 NpoueHTa, 4 NpoLeHTa, 5
MPOLEHTOB,... 50 mpoueHTos, 51 npoueHt, 52 npouUeHTa,..., 95 npoueHTos, 96
NpoLEeHTOB, 97 npoueHTos, 98 npoueHTos, 99 npouentos unu 100 npouentos. bonee
TOTO, JIIOOOW YUCIIOBOM NHaMa3oH, ONpeae/ieHHbIH AByMs uuciamu R, kak ObL1o
MOKAa3aHO BBIIIE, TAKIKE SABJISIETCS OMPENEICHHO pacKphIThiM. crmonb30BaHNE TEpMHUHA
"ONUHOHATBHBIA" MPUMEHUTEIBHO K JII0OOMY 3JIEMEHTY 3asBKH MPEAINOJATraeT, YTO
3asBJICHHBIN 3JIeMEHT HeoOxonuM, JJubo, Hao0opoT, B HeM HeT HeobxoaumocTu. O0e
aNbTEPHATUBBI JOJKHBI OBITH B Mpeaesiax 001acTH NPUTA3AHUN 3aIBKU.
Hcnonb3oBanue 6ojiee MUPOKUX TEPMUHOB, HAIPUMEP, CONEPKHUT, BKIIOYAET,
UMEIOIIHNH U T.JI. CIeNyeT MOHUMATh KaK OCHOBaHUE AJs1 Oojiee Y3KUX TEPMUHOB,
HalpuMep, COCTOSALUN U3, COCTOSAIINN UCKIYUTEIbHO U3, COCTOSIIIUN B OCHOBHOM
u3, U T.A.

CooTBeTCTBEHHO, 00J1aCTh 3aIUTHI OTPAHUYEHA HE MPUBEICHHBIM BBILIE
OMHUCAaHUEM, a ClenyInei nanee GopmMynoil u300pETeHHs, U BKIIOYAET BCE
SKBHUBAJIEHTHI NpeaMeTa u3odpeTeHus ¢popmyibl. Bce 6e3 MCKITIOUEHHS My HKTHI
(bOopMyJIbl BKJIIOYEHBI B OMMMCAHUE B KAYECTBE BapUaHTA OCYIIECTBIEHUS] HACTOSIIErO
packpbiTusi. Takum oO6pazom, ¢popmysia u3o0peTeHHs SIBIsIeTCs JOOABOYHBIM
OTMMCAaHHUEM U MPEACTABISET COOOM NOMOJHEHNE K BApUaHTAM OCYIIEeCTBJIECHHUS
HaCTOSIIETO PACKPBITHS. PAaCCMOTpEeHUE CCHIJIKU HE SBJISIETCS MPU3HAHUEM TOTO, YTO
OHa TMPEACTABJIAET YPOBEHb TEXHUKH, MPOTUBOMOCTABJISIEMbIN HACTOSILIIEMY
packpbITHIO, TeM OoJiee, 000 CChITKH, KOTOpPAash MOTJIa OBITh ONMYyOJMKOBAHA MOCITE
IaThl MPUOPUTETA NTAHHOW 3asiBKU. PaCKpBITHA BCEX HUTUPOBAHHBIX MAaTEHTOB,
MATEHTHBIX 3aBOK U MyOIMKAIUN BKIIOYEHBI B HACTOSIIEE OMUCAHNE TTOCPEICTBOM
CCBUIKH B TON Mepe, B KOTOPOW OHH CONEPIKAT UJLIIOCTPATUBHBIC, MPOLEAYPHBIE WU

HUHBIC CBCACHUS, NOMOJHAKMNEC HACTOALICC paCCMOTPECHUC.
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JOITOJIHUTEJIBHOE OITMCAHUE

OnucaHHBIE 3/1eCh YACTHbIE BAPUAHTHI OCYIIECTBJIEHUS HOCAT UCKIIOUYUTEIbHO
WUTFOCTPATUBHBIN XapakTep, MOCKOJbKY HACTOsAIIEE PACKPBITHE MOXKET OBITh
NOJBEPTHYTO MOAU(HUIMPOBAHUIO U PEANTH3ALNU APYTUM, HO SKBHUBAJIEHTHBIM
00pa3oM, OUEBUIHBIM CIIELHAIHCTAM, O3HAKOMHUBLIUMHUCS C HACTOSIIIUM PACKPBITHEM.
Kpome Toro, st 3JieMEHTOB MPENCTABICHHBIX KOHCTPYKIIUH HUJIU 3aMbICJIa HE
yCTaHABJIMBAETCS OTPAHUYEHHI, KPOME TEX, YTO OMHCAHBI B MPHIOKEHHOH hopmyie
uzoOperenus. [103TOMy OYE€BUIIHO, YTO PACKPBITHIE BBIIIE YACTHBIC WJLTIOCTPHPYIOLINE
BAPUAHTHI OCYIIECTBJIEHHS MOTYT ObITh H3MEHEHbI MU MOAU(UIIUPOBAHBI, U BCE
nogoOHbBIE U3MEHEHUSI U MOIU(PUKALIH CYUTAIOTCS OXBATHIBAEMBIMU O0JIACTHIO
NPUTSA3aHUN U CYIIECTBOM HACTOSILIETr0 PACKPBITUA. B TO BpeMsi Kak COCTaBbI U
crocoObl omMcaHbl B 0oJsiee o0muUxX TepMuHax "umeromui”, "comepxrammuin”,
"BMEIIAIMUN" UK "BKIOYAIMUNA" pa3TUdHbIE KOMIIOHEHTHI UJIU IIAard, COCTaBbI U
Croco0bI TaKXK€ MOTYT "COCTOSITh B OCHOBHOM HU3" HJIH "COCTOSATH U3" pa3IUYHBIX
KOMIIOHEHTOB MM waros. Mcrnonb3oBaHue TepMUHA "ONLUOHAIbHbBIN"
NPUMEHUTENBHO K JIIOOOMY 3JIEMEHTY 3asBKH 03HAYAET, YTO 3TOT SJIEMEHT
HeoOxonuMm, b0, HA0OOPOT, B HEM HEeT HeOOXOIMMOCTH, IpUUeM 00€ aJbTePHATUBBI
IOJDKHBI OBITH B IIpeAesiax 00JacTH NPUTI3aHUN 3asIBKU.

PackpsIThie BbILIE YHCIIa U AUANTA30HBI MOTYT OBITh H3MEHEHBI B HEKOTOPOH
Mmepe. B ciyuae ecnu packpbiBaeTCsl YMCIOBOM AMANAa30H C HUKHUM NPENEIOM U
BEPXHUM IPEEIOM, ONpPEeaeJeHHO PacKpbIBaeTCs J000e Yuciao u Jrdoi
BKJIFOUEHHBIN AMana3oH, NONaAarIlluil BHYTPb JaHHOTO Auana3oHa. B gacTHoCcTH,
KaKIbIH PACKPBITHIN 3[1€Ch NHaMa3oH 3Ha4YeHul (Buaa "oT, MpUMEPHO, a 10,
npuUMepHO, b" WIH, SKBUBAJIEHTHO "MPUMEPHO OT a 10 b", UK, S5KBUBAJEHTHO,
"mpumepHO a-b") MOIKEH MOHUMATHCS, KaK MPEACTABISIOLINNA KaXK10€ YHCIO UITH
IWAMa30H OXBATHIBAEMBIM BHYTpH OoJiee IIMPOKOro Auamnasona sHaueHuii. Kpome
TOTO, TEPMUHBI B (pOopMyJie UMEIOT CBOE 00ImeynoTpeduTebHOe, OOBIYHOE 3HAUECHUE,
€CJIM, B IPOTUBHOM CJIy4ae, OHU SICHO M UCUEPIBIBAIOIIE HE ONPEaEICHBI
nateHroobnanareneM. bonee Toro, HeonpeneneHHble apTuKIn "a" uan "an" mpu ux
UCIIONb30BaHUU B (popMyie n300peTeHHs JOJKHBI O3HAYATh OJMH UIIH OoJliee 4yeM
OJIMH, U3 3JIEMEHTOB, KOTOpPbIe OHH BBOASAT. IIpy BO3HMKHOBEHHHU KaKOTO-THO0
NPOTHUBOPEUHS B UCIOJB30BAHUIX CIOBA UM TEPMUHA B HACTOSAIIEM ONMUCAHUU U
OJIHOM UK OOJiee MAaTEeHTE U APYTUX JOKYMEHTaX, JOJKHbI MIPUHUMATHCS

onpeaccHus, COTJIaCyrOIUECsa ¢ HACTOAM UM OIMMUCAHUEM.
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PackpsIThie B HacTOsIMEM H300pETEHNU BaPUAHTHI OCYIIECTBICHHUS BKIKOYAOT!

A: KOMIIEKCHYIO CUCTEMY, BKJIIOYAKIIYIO: YCTAHOBKY J€MUHEPAIH3AIUH,
conepskamyr y3en obpataoro ocmoca (OO), BEINOJTHEHHBIH C BO3MOXKHOCTBIO
BbIpaOaTeiBaHus nmogMmemnaeMoro noroka OO-nepMeara; CMECUTEIbHYIO CHCTEMY,
COZIePIKALIYIO JTUHUIO MPOXOXKACHUS JJIs MOAMELINBAEMOTO MMOTOKA JOOABKH IS
CTaOUJIM3AIMU MEJIKMX YaCTHUIl U BBIMIOJHEHHYIO C BO3MOKHOCTBIO CMEILINBAHUS
noamemupaemMoro noroka OO-nepmeara ¢ MOAMENINBAEMbIM MTOTOKOM JO0OABKHU IS
CTaOUJIM3AUY MEJKUX YaCTHUII, JJIS MOJyYEHHsS] COCTABHOTO MOTOKA
c1abOMUHEPATU30BAHHON BOJIBI, HMEIOIIEH MIUHEpalIu3aulo MeHee uiu pasay 8000,
7000, 6000, 5000, 4000, 3000, 2000, 1000, 500, 400 wiu 300 ppm, U MOJISIpHOE
OTHOIIEHUE ABYXBAJIEHTHBIX KATUOHOB K OJTHOBAJIEHTHBIM KaTHOHAM, MPEBBIIIAIOIIEE
npumepHo 0,2, 0,3 unu 0,4; 610K yIpaBiIeHUs, BHIMOJTHEHHBIH ¢ BO3MOKHOCTBIO
yrhpaBiieHUus! pabOTON CMECUTENbHONW CUCTEMBI; 1 HATHETATEJIbHYIO CUCTEMY JJISI
OHOM nnu OoJiee HarHEeTaTENbHBIX CKBAXXUH, MPOOYPEHHBIX B HE(PTEHOCHBIN CJION
MPOAYKTUBHOTO IIACTA.

b. Cnoco6, B KOTOpOM: BBIpa0aTHIBAIOT MOAMEIINBAEMBII TOTOK IepMeaTa
obpataoro ocmoca (00), ucnonbiys y3en OO yCTaHOBKH JeMUHEPaAJIN3 alUH,
MOATOTABJIUBAIOT MOAMEIINBAEMbIH TOTOK JOOABKU ISl CTAOUIN3ALUN MEJTKUX
YaCTUL, CMEIINBAKOT MoaMemupaemMbiii moTok OO-nepMeara U NoaMeITHBAEMbIH
NOTOK H00aBKH Al CTAOMIN3AaIUN MEJIKUX YaCTULl B CMECHTEJIbHON cCucTemMe IJist
NOJIy4eHHUsI COCTABHOI'O MOTOKA CJIa0OMUHEPAIN30BaHHON BOJbI, HMEIOIIEH
MHUHEpaau3aluo MeHee uiu pasaywo 5000, 4000, 3000, 2000, 1000, 500, 400 unu 300
ppm, U MOJIIPHOE OTHOIIEHUE NBYXBAJEHTHBIX KATUOHOB K OJTHOBAJIEHTHBIM
KaTHOHaM, NMpeBbIaKinee uiu pasHoe npumepHo 0,2, 0,3 unu 0,4.

B. KoMniekcHYI0 CUCTEMY, BKJIIOYAKOIIYIO: OJOK YIpaBICHHS; HECKOIBKO
KJIATIAHOB, YIPABISIEMbIX OJIOKOM YIIPABIECHHS, HECKOJIBKO YCTPOHCTB KOHTPOJIS
pacxolia U COCTaBa, BHIMOJHEHHBIX ¢ BO3MOKHOCTBIO MepeJau U3MEPEHHBIX JaHHBIX
pacxona M COCTaBa, COOTBETCTBEHHO, B OJIOK yIpaBJIeHHs;, y3eJ 00paTHOro ocMoca
(O0), BBINOJHEHHBINH C BO3MOKHOCTBIO BEIpaOaThIBAHUS MOAMEIINBAEMOTO TOTOKA
OO-nepmeara; eMKOCTD JUIsl JOOABKHU ISl CTAOMIM3ALMU MEJIKUX YaCTHII,
NPUCIIOCOONCHHYIO IS MOJYUYEeHUs MOAMEINBAEMOTO TOTOKA 1O0AaBKHU IS
CTaOUNIM3ANN MEJTKHUX YaCTHUIl, U CMECUTEIbHYIO CUCTEMY, COAEPIKALIYIO JINHHIO,
BBIITOJTHEHHYIO C BO3MOXXHOCTBIO CMEIINBAHUs nogMeinnBaeMoro noroka OO -

nepmMeara u noAMEIINBaEMOro nmoTokKa I[O6aBKI/I AJIs CTa6I/IJ'II/13aLII/II/I MCJIKUX 4YaCTHUIl B
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COCTaBHOH MOTOK cJIaDOMUHEPAIN30BAHHONW BOJbI, UMEIO e MUHEPATNU3aLUI0 MEHEee
uinu pasuyr 5000, 4000, 3000, 2000, 1000, 500, 400 uau 300 ppm, U MOJsIpHOE
OTHOLIE€HUE ABYXBAJEHTHBIX KATUOHOB K OJHOBAJEHTHbIM KaTUOHAM, MPEBbILIAIOLIEE
it pasHoe npumepHo 0,2, 0,3 unu 0,4, mpudyeM OJIOK yIpaBJIeHUs BBIIIOJHEH C
BO3MOKHOCTBIO PEryJUpOBaHUs, B OTBET HA MOJyUYEHUE JaHHBIX U3MEPEHUs pacxoaa u
COCTaBa, MO0 MEHbLIEH Mepe OJJHOTO U3 HECKOJbKUX KJIAMAHOB, AJSA NOAAEPKAHUSA
COCTaBa COCTABHOTO MOTOKA CIa0OMUHEPATU30BAHHON BOJIBI B Mpeesiax 3aJaHHOTO
pabouero nuamasoHa.

I': CnaboMuHEpaTN30BAHHYIO HATHETAEMYIO KUIAKOCTD JUJIS UCIIOJb30BAHUS B
noBbimeHHON HepTeoTnade (I[THO), comepxkainyro: MOTOK nmepMeara oOpaTHOTO
ocmoca (O0), mpuuem MOTOK mepMeara 0OOPaTHOrO OCMOCA MOKET COCTABJISITh
npumMepHo oT 80 10 99,995 06BeMHBIX npoueHTOB (00.%) craboMuHepatn30BaHHON
HarHeTaeMoH )KHUAKOCTH, U N00aBKy sl CTaOUIN3ALUN MEJIKUX YaCTHL,
cocraBysiromyro npumepHo ot 0,005 no 20 00.% ciraboMuHepaau30BaHHOMN
HarHeTaeMon )KHAKOCTH, pudeM J00aBKa Jisi CTabMIN3alui MEJIKUX YaCTHI]

COZEP KUT COJIb JBYXBaJIEHTHOIO KaTHOHA.

Kaxnwiit u3 BapuantoB A, b, B u I' moxert umers ogun unu 6osee u3
CIEAYIOLIUX OMOJHUTEIbHBIX 3JIEMEHTOB: DJIEMEHT 1: B KOTOPOM OJIOK yIpaBiIeHUs
BBIMTOJIHEH C BO3MOJKHOCTBIO: TMHAMHMUYECKOTO U3MEHEHHs pabOThl CMECUTEIbHON
CHUCTEMBI AJIsl PETYJHPOBAHUS KOJIUYECTB [0 MEHbIIEH Mepe OJHOTO U3
noamMmemmnBaemoro noroka OO-nepmMeara wiIM NOAMEIINBAEMOr0 NOTOKA 100ABKHU IS
CTAOUNIM3AUY MEJKUX YaCTHII, JJIsl MOANEePKaHUs COCTaBa COCTABHOTO MOTOKA
c1aboOMUHEpaTU30BAHHON BOJBI B Mpeesiax 3alaHHOro pabodero Auamna3oHa,
KOTOPBIN BKJIOYAET MUHEpaATIU3aluoo MeHee uinu pasHyr 5000, 4000, 3000, 2000,
1000, 500, 400 nau 300 ppm, U MOJAPHOE OTHOLIEHUE JBYXBAJEHTHBIX KATHOHOB K
OJHOBAJIEHTHBIM KaTHOHaM, nmpesbimatomee npumepuo 0,2, 0,3 unu 0,4. DnemeHT 2: B
KOTOPOM OJIOK YIIpaBJI€HUS BBIMIOJHEH C BO3MOXKHOCTBIO OJydeHus pabodero
Auana3oHa OT UCTOYHHKA, BHEIIHETO OTHOCUTENbHO OJIOKA yIpaBIeHUs. DIEMEHT 3. B
KOTOpPOM pabouunii AMANa30oH OnpeaeseT BEpXHUNH U HUKHHUHN Mpenesl s 110
MEHbIIEH Mepe OJHOTO mapaMeTpa, BBIOPaHHOIO U3 TPYIIbI, COCTOAIEH n3: odmero
comepkaHus pacTBOpeHHBIX TBepAbIxX BemecTB (OCPTB); nonHoit cuibr;
KOHL[EHTPALUN OTAEJbHbIX HOHOB, KOHL[EHTPALMU OTAENbHBIX HOHOB IO TUIAM HOHOB,;
OTHOLIEHUN MO TUIIaM OT[EJbHBIX HOHOB, U OTHOIIEHUI OTIENbHBIX HOHOB. DJIE€MEHT

4: B KOTOpPOM IO MEHbLIEH Mepe OJUH MapaMeTp CONEPKUT MOJIAPHOE OTHOLIEHHE
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IBYXBAJEHTHBIX KATHOHOB K OHOBAJIEHTHBIM KaTHOHAM. DJIIEMEHT 5. KOTOPBIH
TOTIOJTHUTENBHO COAEPKUT NUHUI0 copoca OO-nepmeara, 0OBOIHYIO JUHUIO MOPCKOH
Boabl (MB), muHuro nogmemuBanus miactosoit Boas! (IIB), nnu nx komOuHanuo, u B
KOTOPOM OJIOK YIIpaBJIEHHUS JOMOJIHUTEIbHO BBIIIOJIHEH C BO3MOXHOCTBIO
AWHAMHUYeCcKoro perynuposanus konudectsa OO-nepmeara, OTBOAUMOIO U3
CMECHUTEJIbHOW CUCTEeMBI uepes nuHut copoca OO-nepmeara, koauyecTsa 0OBOIHOTO
NOTOKA CUJIbHOMHUHEPAJTHU30BAHHOM BOJbI, O0OXOASIIEr0 YCTAHOBKY A€MHHEPaIU3aLHH
no oOBoaHoOM uHUU MB u nonBoasinero MB B cMeCUTENbHYIO CUCTEMY, KOJIMYECTBA
notoka IIB, noasoasmero 1B B cMecUTENbHYIO CUCTEMY IO JIMHUU MOAMEII UBAHUS
I1B, unu ux koMOMHALMU. DJIeMEHT 6: B KOTOpOM: (a) COCTaBHOM MOTOK
c1aboMUHEPATU30BaHHON BOIBI conep:kuT noTok OO-nepMeaTta, COCTABIISIO MUN
npumMepHo oT 80 10 99,995 06beMHBIX MpoueHTOB (00.%) COCTAaBHOTO MOTOKA
c1abOMUHEPATU30BAHHON BOJBI, U TOAMEIINBAEMBIH TOTOK JOOABKH AJIs
cTabUIM3alUK MEJIKUX YacCTHIL, cocTaBsitomuil npumepHo ot 0,005 no 20 06.%
COCTaBHOI'O MOTOKA CIa0OMHHEPaNN30BaHHON BOABL, (0) MOagMemnBaeMbIii MOTOK
no0aBKU st CTAOUIM3aIUU MEJTKUX JacThul conaep kut xyuopun kanpuus (CaCly),
Hutpat kKanbius (Ca(NOs),), xnopua kanus (KCI), aurpar kanus (KNOs), xaopun
ammoHnus ((NHy)Cl), xnopun marausa (MgCl,) unu nx kombunauuto; unu (8) oba (a) u
(6). DnemeHT 7: B KOTOPOM CMEIIMBAHHUE TOMOJTHUTEIbHO BKJIIOYAET CMEIINBAHHUE
Mopckoi# Boabsl (MB), nnactosoii Boas! (IIB) nnn 060ux 3THX KOMIOHEHTOB C
noaMemnBaeMbiM moTtokoM OO-nepMeara U MOAMELUINBAEMbIM TOTOKOM AO0AaBKH JJISI
CTaOMIN3aINN MEJIKUX YaCTHUI B CMECUTENIbHOM CUCTEME, IS IOJIYYEHUsI COCTABHOTO
NOTOKA CI1a0OMUHEPATU30BAHHON BOABL. DJIEMEHT 8. NOTOJHUTEIBHO COAEPKALIUM
IUHAMHUYECKOEe peryjaupoBaHue paboThl CMECUTEIBHON CHCTEMBI ISl PEryJTHPOBAHUS
KOJIM4EeCTB noaMemnsaemoro noroka OO-nepmeara, NOAMEIINBAEMOTr0 MOTOKA
n00aBKHU ISt CTAOMIM3AaIIUN MEJKUX YaCTHI], UK OOOUX KOMIIOHEHTOB, JJIs
NOAEPKAHUS COCTaBa COCTABHOI'O MOTOKA CIa0OMHHEPaIN30BaHHON BOABI B
npenenax 3aJaHHOro pabodero Auana3oHa, BKIOYALIEr0o MUHEPAJIHU3aALHI0 MEHEee
unu pasuyro 5000, 4000, 3000, 2000, 1000, 500, 400 unu 300 ppm, U MOJsIpHOE
OTHOLIEHHE ABYXBAJEHTHBIX KATHOHOB K OJHOBAJIEHTHBIM KaTHOHAM, MPEBBIIIANOIIEE
unu pasaoe npumepso 0,2, 0,3 unu 0,4. DneMeHT 9: B KOTOPOM TMHAMHYECKOE
peryiupoBaHue pabOThl CMECUTENbHONH CHCTEMBI COAEPIKUT PETryIUPOBAHUE 11O
MEeHblIEell Mepe OJJHOTO KjlallaHa B CMECUTENbHON cucTteme. JneMeHT 10: B koTopom

110 MEHbIIeH MECpE€ OAHH KJIaIlldaH BKJIIOYACT KJldllaH Ha JIUHUU MOAMCIINBAHUS ,I[O6aBKI/I
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1151 cTabMIM3aluu MEJIKUX YaCcTHUL, MOAAIIEel MOagMeInBaeMblil TOTOK JOOABKHU IS
CTa0UNIM3AMN MEJIKHUX YaCTUIl B CMECHUTEIbHYIO CUCTEMY, KJlallaH Ha 0OBOAHOMN
JUHUM CUJIbHOMUHEPAJIN30BAHHON BOJBI, KOTOpas OOXOAUT YCTAHOBKY
AeMHUHEepaln3alui U nojaaeT Mopckyio Boay (MB) B cMecuTenbHy0 CUCTEMY, KJlalaH
Ha JIMHUU noaMemuBanus miactosoit Boas! (I1B), mogsoasmeii [1B B cmecuTenbHy 0
cucTeMy, KianaH Ha quHHHU copoca OO-nepmeaTa, BEIMOJHEHHONW ¢ BO3MOXKHOCTBIO
orBenenus OO-nepmeaTta OT CMECUTEIbHONW CUCTEMBI, UJIM UX KOMOMHALMIO. DJIEMEHT
11: B KOTOPOM COCTaBHOI MOTOK CJIA0OMHHEpPaTN30BAHHON BOJBI COAEPIKUT
NBYXBaJI€HTHBIN KaTUOH B nuana3zoHe npumMepHo ot 0,01 no 20
MUJUITH3KBUBAJIEHTOB/TUTP. DnemMeHT 12: B kotopom: (a) motrok OO -nepmeara (unu
cmecs OO/H®) cocTtasnsier mpuMepHo oT 80 10 99,995 ob6bemMHBIX NpoLeHTOB (00.%)
COCTaBHOTO MOTOKA C1a0OMUHEPATN30BAHHONW BOJBI, U MOJIMEIMHUBAEMbIH MTOTOK
no0aBKU cTAa0MIN3aLMU MEJIKUX Y4acTHI] cocTaBjseT npuMepHo oT 0,005 no 20 06.%
COCTaBHOI'O MOTOKA CTa0OMHUHEPATN30BaHHON BOABL, () MogMeImnBaeMblil MOTOK
n00aBKHU sl CTAOUIM3AIIUN MEJTKUX YaCTHI] COAEPIKUT MPEUMYIIECTBEHHO XJIOPUT
kaiapuus (CaCly), vurpat xansuus (Ca(NO3),), xaopun kanus (KCl), Hutpart kanus
(KNO3), xnopun ammonus ((NHy)Cl), xnopun maraus (MgCl,) nnu nux koMOuHamnuio;
wiu (B) oba (a) u (6). dnemeHT 13: B KOTOPOM JaHHBIE PAaCX0a U JaHHbBIE COCTaBa
OTHOCSITCSI K COCTaBHOMY IOTOKY CIa00OMHUHEPaIN30BaHHON BOABI. DIeMeHT 14:
JONOJHUTENbHO COAEPIKAIIUI HATHETATEJIbHY CUCTEMY, BBIIOJIHEHHYIO C
BO3MOJKHOCTBIO TOAAYU COCTABHOTO MOTOKA C1abOMHHEPATN30BAHHON BOABI B
NPOAYKTUBHBIH FOPU30OHT Y€pe3 HarHETAaTeIbHYIO0 CKBAXKUHY. DJIeMeHT 15: B KOTOpoM
pabouuii TUana3oH OMpeneNsieT BEPXHUM U HUXKHHUH MpPeNebl 11 IO MeHbLIEH Mepe
OJHOTO MapaMeTpa, BBIOPAHHOTO U3 TPYIIIIBI, COCTOSAIIEH U3: 00LWero coaepKanus
pactBopeHHBbIX TBepAbIX BeuecTB (OCPTB); HOHHOW CHITBI; KOHIEHTPALHU
OTAEJNbHBIX HOHOB, KOHLIEHTPALUH OTAEJIbHBIX HOHOB [0 TUIIAM HOHOB, OTHOILIEHUM
M0 TUNAM OTJEJbHBIX HOHOB, U OTHOIIEHUI OTEJbHBIX HOHOB. DJeMeHT 16:
JOTIOJIHUTEJIbHO COAEPKUT OOBONHYIO JTUHUIO MOPCKOU Bonbl (MB), oOxonsmyro y3en
OO u nonaromyr MOpckyio Boay (MB) B cMeCUTENIBHYIO CHCTEMY, JIMHUEO
noaMemuBanus miaactoBoi Boasl (IIB), monaromyro [IB B cMECUTEIBHYIO CUCTEMY,
wiu 00a KOMIIOHEHTa. DNeMeHT 17: umeeT o01ee conepkaHne pacTBOPEHHBIX
TBepabix BemecTB (OCPTB) menee unu pasaoe npumepro 500, 400 unu 300 mr/m.
OneMeHT 18: numeeT MOJIIpPHOE OTHOLIEHUE ABYXBAJEHTHBIX KATHOHOB K

OHOBAJIEHTHBIM KaTHOHAaM, NpeBblaruiee uin pasaoe npumepso 0,2, 0,3 unu 0,4.
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B T0 Bpems kak ObLIM MOKa3aHbl M OMHCAHBI HEKOTOPbIE BAPUAHTHI
OCYLIECTBJICHUS, CIIEIUATUCTBI MOTYT MPEIJIONKUTh UX MOAN(HUKALIMH, HE BBIXOISIIHE
3a mpeaesbl MPUHLHIOB JAHHOTO PACKPBITHS.

OmnucaHHbIE 3/1e6Ch BAPUAHTBI OCYINECTBJIEHHUS CIYKAT TOJBKO IJIS MJLIIOCTPALNU
N300peTeHNs 1 He OrPAaHUYUBAIOT €ro. Bo3MOXKHBI MHOTHE BapUaLlUu U MOAH(UKALIUN
NPUBEAEHHOTO PACKPBITHS, KOTOPbIE OXBATBIBAIOTCS 00ACTHIO MPUTA3AHUI
uzo0peTeHus.

MHorue apyrue MoauduKanuy, SKBUBAJIEHThI U aJbTEPHATUBBI OYAYT OYEBUIHBI
CreLHaluCcTaM P BHUMATEIbHOM O3HAKOMJIEHHH C MPUBEICHHBIM BbIIIE
packpeiTueM. [TogpazymeBaeTcs, 4To ciaenyromas najuee GopMyia JT0JKHA
BOCIIPUHUMATHCS KaK OXBAThIBAKOINAs 3TH MOAU(GHUKALIMH, YKBUBAJECHTHI U
anlbTEPHATUBBI TaM, r7ie OHU npuMeHuMbl. COOTBETCTBEHHO, 00J1aCTh 3aLUThI
OTpaHWYEHA He NMPUBEIECHHBIM BBIIIE OMMMCAHUEM, a TOJbKO CIENVIOIeH nanee
dbopmyioi, 00acTh MPUTSI3aHUNH KOTOPOH BKIIFOYAET 3KBUBAJIEHTHl OOBEKTa COTJIACHO
bopmyne nzobpererus. Bece 6€3 HCKIIOYEHUSI MyHKTHI ()OPMYJIbI BKIIOUEHBI B
ONHMCaHNE B KAYECTBE BapUAHTA OCYIIECTBIEHUs HacTosmero nzobperenus. [Ipu sTtom
dbopmynia uzoOpereHus siBysieTcss J0OABOYHBIM OTIMCAHUEM U MPEACTABJSIET COOOMU
JOTIOJHeHHE K MOAPOOHOMY ONMHMCAHHUIO HACTOSILIEr0 PaCKPbITHS. PackpbITus BCex
LIUTUPOBAHHBIX NATEHTOB, MATEHTHBIX 3asBOK U MyOJIMKALNH BKIOYEHBI B HACTOSIIEE

ONnuCaHUuE€ MOCPEACTBOM CCBLJIKH.
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OOPMVYIJIA U30BPETEHM A

1. KommiaekcHas cucTeMa, BKJIKOYAK0Ias:

yCTAaHOBKY A€MHUHEpalnu3aluy, cCoaepxamyto ysen ooparaoro ocmoca (00),
BBIMTOJTHEHHBIHN ¢ BO3MOYKHOCTBIO BhipabaTeiBaHus nmoaMmemnaemMoro noroka OO0 -
nepMmeara,

CMECUTEJIbHYIO CUCTEMY, COAEP KAy JUHUIO TSl MTOAMELINBAEMOr0 MOTOKA
n00aBKH 1Jisi CTA0UIM3ALUKA MEJTKUX YACTHUILl U BBIMOJHEHHYIO ¢ BO3MOKHOCTBIO
CMelnBaHus noamemupaeMoro noroka OO-nepmeara ¢ TOAMEMNBAEMbBIM TOTOKOM
no0aBKU ISl CTAOUM3AUKA MEJTKUX YAaCTHUILl AJISl TTOJYYEHUsI COCTABHOTO MOTOKA
c1abOMUHEPATU30BAHHON BOJBI, HMEIOIEH MIHEpPAIH3aIUI0 MeHee niid paBHyo 5000,
4000, 3000, 2000, 1000, 500, 400 unu 300 yacTeit Ha MIJLTHOH (ppm), U MOJISIPHOE
OTHOLIEHUE JBYXBAJCHTHBIX KATUOHOB K OJTHOBAJICHTHBIM KaTHOHAM, MPEBBIIIAIIIEE
npumepHo 0,2, 0,3 unu 0,4,

OJIOK ympaBJIeHUSs, BBIMOJHEHHBIH C BO3MOXKHOCTBIO yIIpaBiieHus: paboToi
CMECUTENbHON CUCTEMBI, U

HAarHeTaTeJbHYI CUCTEeMY IJIsI OMHOU Wiu OoJiee HAarHeTATEIbHBIX CKBAaXKHUH,

npoOypeHHBIX B HEPTEHOCHBIN CJIIONW MPONYKTUBHOIO IJIACTa.

2. KommnnekcHas cucteMa 1o 1. 1, B KOTOpoil OJIOK yIpaBiaeHUs BBIIIOJHEH C
BO3MOJKHOCTBIO TUHAMUYECKOTO U3MEHEHHs paboThl CMECUTEIbHONH CUCTEMBI IS
peryJupoBaHus KOJIMYECTB [0 MeHbIIEH Mepe noameunpaeMoro noroka O0O-
nepMeara WJIH NOJAMEIIUBAEMOTO MOTOKA NOOABKHU JJisi CTAOMIM3ALUN MEJTKHX YaCTHILI,
IJ1S1 TIOIePIKaHHUS COCTaBa COCTABHOTO MOTOKA CIa0OMUHEPaAIN30BAHHONW BOABI B
npeaenax 3aJJaHHOTO pabouero quanasoHa, BKIIOYAKIEr0o MUHEPATU3aALUI0 MEHee
unu pasuyr 5000, 4000, 3000, 2000, 1000, 500, 400 unu 300 ppm, U MOJsIpHOE
OTHOILIE€HHE ABYXBAJEHTHBIX KATHOHOB K OJIHOBAJIEHTHBIM KaTHOHAM, MpeBbILIAOLIEE

npumepHo 0,2, 0,3 unu 0,4.

3. KoMmmiekcHast cucteMa 1o 1. 2, B KOTOpOH OJIOK yIpaBJI€HUs BBITIOJHEH C
BO3MOXXHOCTBIO IMOJIy4E€HUSI pabodero auana3oHa OT UCTOYHHKA, BHEITHETO

OTHOCHUTENBHO OJIOKA YIPaBICHUS.
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4. KoMruiekcHasi cucTeMa 1o 1. 2, B KOTOPOH pabouuil quamna3oH onpeneisier
BEPXHMI U HIDKHUM Tpeaenbl AJs 10 MeHbIell Mepe OJHOTO nmapaMeTpa, BBIOpaHHOTO
U3 TPYIIIBI, COCTOAIEH U3: 00Iero cofepkaHus PaCTBOPEHHBIX TBEPABIX BELIECTB
(OCPTB); noHHO CHUJIBI, KOHIIEHTPAIUH OTIEJNbHBIX HOHOB, KOHIIEHTPAIIUU
OTAEJIbHBIX HOHOB O THUIIAM MOHOB; OTHOLIEHMH MO TUNIAM OTAEJbHBIX HOHOB, U

OTHOIIEHUM OTAEJIbHBIX UOHOB.

5. KomnnekcHas cuctemMa 1o 1. 4, B KOTOpOH IO MEHbIIEN Mepe OAUH MapameTp
COJIEPKUT MOJISIPHOE OTHOLIEHUE JBYXBAJEHTHBIX KATUHOHOB K OJTHOBAJIEHTHBIM

KaTHOHAaM.

6. KommiekcHast cucreMa mo 1. 1, TOMOJHHUTEIbHO BKJIIOYAKOINAs JUHUIO cOpoca
OO-nepmearta, 0OBOOHYIO JTHHUIO MOPCKOH BOoabl (MB), TUHHUIO MOOMEITNBAHUS
mactoBoit Boasl (IIB) i nx koMOMHAIMIO, U B KOTOPOH OJIOK yIpaBiIeHUS
JOTOJTHUTEJIBHO BBITIOJIHEH ¢ BO3MOXXHOCTHIO TUHAMUYECKOTO PETyJIUPOBAHUS
konuuectBa OO-nepmeara, OTBOAUMOTO U3 CMECUTEIbHONW CUCTEMBbI Yepe3 JIMHUIO
copoca OO-nepmeara, KoauyecTBa OOBOAHOIO MOTOKA CHJIBHOMUHEPATN30BAHHOM
BOJIbI, OOXOSIIEro YCTAHOBKY JeMUHEpaJIn3auuu 1o ooBoauoi nuauu MB u
noasoasAmero MB B cmecurensHyo CUCTEMY, KoaudyecTBa notoka 1B, mogsonsimero

I1B B cMecUTENbHYIO CUCTEMY IO JIMHUHN noamermuBanus [1B nian nx koMOuHamuio.

7. KomnnekcHasi cuctema 1o 1. 1, B KOTopoi:

(a) motok OO-nepmeara cocrasiysieT oT npuMmepuo 80 1o mpumeprHo 99,995
00BbeMHBIX TIPOLEeHTOB (00.%) COCTaAaBHOTO MOTOKA cl1a0OMUHEPaTU30BaHHON BOIBI, U
NOAMEIINBAEMbII TOTOK JOOABKHU ISl CTAOMIIM3AIUU MEJIKUX YaCTHI] COCTABIISIET OT
npumepro 0,005 no mpumepHo 20 06.% coCTaBHOro MOTOKA CJIaOOMHHEPATU30BAHHON
BOJIbI,

(6) mongMemuBaeMblii TOTOK JOOABKHU JUISl CTAOMIIN3ALMU MEJIKUX YaCTHI]
conepsxut xymopun kaneuus (CaCl,y), uurpar kaabuus (Ca(NOs3),), XIopun Kamus
(KCl), nurpar xamus (KNOs3), xnopun ammonust ((NH4)Cl), xnopun maruus (MgCl,)
WU UX KOMOWHAIUIO, WUIH

(8) 06a (a) u (6).
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8. Coco0, B KOTOpOM:

BBIPa0aTHIBAIOT MOIMEIIUBAEMBIN MTOTOK nepmeara obparHoro ocmoca (00) ¢
ucnoab3zoBanueM y3jaa OO yCcTaHOBKHM NeMHUHEPaTU3aLNu;

MOATOTABJIUBAIOT MOAMEIINBAEMbIH MOTOK JOOABKH sl CTAOMIN3ALUHN MEJTKUX
YaCTHLI,

CMEIIUBAIOT noamMemnBaemMbiii motok OO-nepmMeara U MOJMEIINBAEMbIH MOTOK
n00aBKH IJisi CTA0UIM3ALUKA MEJTKUX YACTULl B CMECUTEJIbHON CUCTEME IJIs Oy YEHUs
COCTaBHOTO MOTOKA C1a0OMUHEPATM30BAHHOMW BOJIBI, UMEIOIIEr0 MUHEPATU3ALHIO
MeHee unu pasuyro 5000, 4000, 3000, 2000, 1000, 500, 400 unu 300 ppm, u
MOJIIPHOE OTHOIIEHHUE JIBYXBAJEHTHBIX KATHOHOB K OJJHOBAJIEHTHBIM KaTHOHAM,

npesBbllIaroee uin pasaoe npumepHo 0,2, 0,3 unu 0,4.

9. Cnioco® no 1. 8, B KOTOPOM MpPU CMEIIUBAHUH JOMOJHUTEIBHO CMEITUBAIOT
Mopckyio Boay (MB), minactosyro Boay (I1B) unu o6a 3Tux KOMIIOHEHTA C
noaMemuBaemMbiM moTokoM OO-nepMeara U MOAMENTUBAEMbIM TOTOKOM TOOAaBKH AJIs
CTaOMIM3AUH MEJIKUX YaCTHIl B CMECUTEJbHON CUCTEeME JJIs TTOJIYUeHUs] COCTABHOTO

NOTOKa cI1a0OMHUHEPATN30BAHHON BOJIBI.

10. Cnioco® o 1. 8, B KOTOPOM JAOMOJHUTENbHO AUHAMUYECKH PETYJIUPYIOT
paboTy CMeCUTEIbHON CHUCTEMBI I KOPPEKLHH KOJTUYECTB MOJMEIIHBAEMOr0 OTOKA
OO-nepmearta, MOAMEIIMBAEMOT0 TOTOKA A00OABKHU sl CTAOMIN3A[UU MEJIKIX YaCTHI]
i 000UX 3TUX KOMIIOHEHTOB, JJISl MOAAEP KaHUS COCTaBa COCTABHOIO IMMOTOKA
c1aboOMUHEpaTU30BAHHON BOJBI B Mpeesiax 3alaHHOro pabodero Auamna3oHa,
BKJIIOYAKOIIET0 MUHEpAJIU3alHi0 MeHee uiau pasHyr 5000, 4000, 3000, 2000, 1000,
500, 400 unau 300 ppm, U MOJSAPHOE OTHOILIEHUE ABYXBAJEHTHBIX KATUOHOB K

OJHOBAJIEHTHBIM KaTUOHAM, MMpeBbIIIainee uiu pasHoe npumepHo 0,2, 0,3 unu 0,4.

11. Cnoco6 no n. 10, B KOTOPOM IPH AUHAMHUYECKOM PETYJIUPOBAHUH PAaOOTHI
CMECHUTENBbHON CUCTEMBI PETrYJUPYIOT IO MEHBbIIEH Mepe OAUH KJalaH B

CMECUTENILHON CUCTEME.

12. Cnoco® no n. 11, B KOTOpOM 1O MEHbLIEH Mepe OOUH KJIallaH BKJIIOYAeT
KJIallaH Ha JUHUM NOAMEIINBAHUS JOOABKH AJS CTAOMIN3ALMHN MEJIKHUX YaCTHLL,

HOI[aIOH.Ieﬁ MMOJIMEIIMBaeMblil ITOTOK I[O6aBKI/I JIs1 CTa6I/IJ'II/ISaLII/II/I MCJIKHX YaCTHII B
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CMECHUTENbHYIO CHCTEMY, KJIallaH Ha 0OBOJHON JIMHUU CUJIbHOMHHEPAIN30BaHHON
BOZbI, 00XOs1IIel yCTAaHOBKY AE€MHHEpalu3alliy U nojar e Mopckyo soay (MB) B
CMECUTEJIbHYI0 CUCTeMY, KJIallaH Ha JUHUU MOAMeIIuBaHus miacToBoit Boasl (I1B),
noasozsieit [1B B cMmecuTenbHy0 cucTeMy, KiamnaH Ha JuHun copoca OO-nepmeara,
BBIITOJIHEHHOH € BO3MOXXHOCTBIO oTBeieHuss OO-nepmeara OT CMECUTENBHON CUCTEMBI,

WA UX KOMOUHALUIO.

13. Cnoco6 no 1. 8, B KOTOPOM COCTaBHOH MOTOK CJ1aOOMHUHEPaJTU30BAHHOM
BOJbI UMEET COJEPKaHUE ABYXBAJEHTHOrO KaTUOHA B Auamna3zoHe npuMepHo ot 0,01

10 20 MUJITUSKBUBAJIEHTOB/TUTP.

14. Crioco0 o m. 8, B KOTOPOM:

(a) motok OO-nepmeara cocrasnsieT oT npuMmepro 80 no mpumeprHo 99,995
00BeMHBIX TIPOLEHTOB (00.%) COCTaBHOTO MOTOKA Cl1abOMUHEpaTU30BAHHON BOABI, U
NOAMEIINBAEMBIH MOTOK H100aBKH CTAOMIN3ALMHN MEJIKUX YaCTHUI[ COCTABISIET OT
npumepro 0,005 no mpumepHo 20 06.% cocTaBHOro NOTOKA C1abOMUHEPAITH3OBAHHON
BOJBL;

(6) nogmemuBaeMblil TOTOK HOOAaBKHU I CTAOMIM3ALUN MEIKUX YaCTHIL
coaepkuT npeumyiectseHHo xyuopun kanpiusa (CaCly), nurpat kanbuus (Ca(NO3),),
xnopun kanus (KCI), aurpat kanus (KNO3), xnopun ammonust ((NH4)CI), xnopun
maruusi (MgCl,) unmn ux KOMOUHALUIO, UITH

(B) oba (a) u (0).

15. KomMniekcHasi cucTeMa, BKJIOYAIOIIA:

OJIOK ympaBJIeHUS,

HECKOJIbKO KJIATIAaHOB, YIIPaBIIsIEMbIX OJIOKOM yIIpaBJIEeHUSI,

HECKOJIbKO YCTPONCTB KOHTPOJISI pacx0/ia U COCTaBa, BBIITOJTHEHHBIX C
BO3MOYKHOCTBIO Mepeaauyu M3MEPEHHBIX TaHHBIX PaCcX0/]a U JaHHBIX COCTaBa,
COOTBETCTBEHHO, B OJIOK yIpaBJICHUS,

y3en obpatHoro ocmoca (OQO), BBINIOJHEHHBIH ¢ BO3MOKHOCTBIO BbIpaOaThIBAaHUS
noamemusaeMmoro noroka OO-nepmeara;

€MKOCTb JUIsi 70OaBKHU IJisi CTAOMITH3AIMH MEJIKUX YaCTHII, BHITIOJIHEHHYIO C
BO3MOYKHOCTBIO MOJIyYEeHHUs MOAMELINBAEMOTO MOTOKA NO0AaBKH [JIsi CTAOUIU3ALNN

MCJIKHUX YaCTHL, U
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CMECHUTENbHYI0 CHCTEMY, COAEPKAIIYIO JIMHUIO, BBHITOJHEHHYIO C BO3MOKHOCTHIO
CMeluBaHus nmoamernnaeMmoro nmoroka OO-nepmMeara U MOJMEIINBAEMOr0 MOTOKA
no0aBKU IJIs1 CTAOMIM3AIUM MEJIKUX YaCTHUIl B COCTABHOM MOTOK
c1abOMUHEPATU30BAHHON BOJIBI, HMMEIOIINH MUHEPATU3aALHI0 MEHEe UIIU PABHYIO
5000, 4000, 3000, 2000, 1000, 500, 400 uau 300 ppm, U MOJAPHOE OTHOLICHUE
IBYXBAJEHTHBIX KATHOHOB K OHOBAJEHTHBIM KaTHOHAM, MPEBBIIIAIOIIEe UIH PABHOE
npumepHo 0,2, 0,3 unu 0,4,

npudeM OJIOK yIpaBJIEHUs BBIMOJHEH ¢ BO3MOKHOCTBIO PEryJIHPOBAHUS, B OTBET
Ha MMOJlyYeHHe U3MEPEHHBIX JaHHBIX PACX0Ja ¥ JaHHBIX COCTaBa, [0 MEHbIIEH Mepe
OJIHOTO M3 HECKOJIbKUX KJIATIAHOB, JJIsl MOIIEPIKaHUs COCTaBa COCTAaBHOTO MOTOKA

cnaboMHUHEpaTM30BaAHHOM BOABI B Mpeaesax 3aJaHHOT0 pabo4yero nuana3oHa.

16. KomnnekcHas cucrema no n. 15, B KOTOpOH AaHHBIE pacxoa U JaHHbIE

coCTaBa OTHOCATCHA K COCTABHOMY IMOTOKY CJ'Ia6OMI/IHepaJ'II/ISOBaHHOI71 BO/JBI.

17. KoMniekcHasi cucTeMa 1o 1. 15, JOTMOJHUTENbHO BKIKOYAI0ast
HArHETATEJbHYK CUCTEMY, BBIMOJHEHHYIO C BO3MOXHOCTBIO MMOAAYU COCTABHOTO
MOTOKa CI1a0OMHUHEpaIu30BaHHON BOABI B MPOAYKTUBHBINA TOPU3OHT Uepes

HAarHe€TaTCJIibHYO CKBAXUHY.

18. KommiekcHast cucteMa mo 1. 15, B KOTopoii pabo4uii 1uanasoH onpeaensier
BEPXHUM U HUKHUHN Tpeaesibl IJIsl 10 MEHbIIeH Mepe OJHOTO mapameTrpa, BbIOPaHHOTO
U3 TPYIIbI, COCTOSIIEN U3: 00IIEro Conep KaHus paCTBOPEHHBIX TBEPIBIX BEIIECTB
(OCPTB), nOHHOI CHUJIBI, KOHLIEHTPALUN OTAEbHBIX HOHOB, KOHIIEHTPALIUU
OTJEbHBIX MOHOB MO THUIIAaM MOHOB, OTHOIIEHHUH MO TUIIAM OTHAEJbHBIX HOHOB, U

OTHOIIEHUWI OTAECJIBbHBIX HOHOB.

19. KommiekcHasi cucteMa mo m. 15, TOmoTHUTENbHO conepkamasi 0OBOIHYIO
JUHHUIO MOpCcKoii Bonbl (MB), ooxonsmyro y3en OO u mogarmyr MOPCKYIO BOAY
(MB) B cMeCHTEIBHYIO CHCTEMY, JIMHUIO OAMEIIUBAHUS 11acToBoi Boasl (I1B),

nogaromyto [1B B cMecuTenbHYIO cCUCTEMY, Ui 00e.
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20. CnabomMuHepaan30BaHHAs HarHeTaeMas JKUIKOCTh IJisl IPUMEHEHUS B
noseimeHun Hepreornaun (ITHO), conepxammas:

noTok nepmeara obpatuoro ocmoca (0O0), cocrapusitomuii ot mpumepHo 80 1o
npumMepHo 99,995 oOveMHBIX Mpo1eHTOB (00.%) cnaboMuHepann30BaHHOM
HarHeTaeMou KHIKOCTH,

n00aBKy AJs CTaOUIM3ALNU MEJIKHX YaCTHUL, COCTABJSIOMYIO OT MPUMEPHO
0,005 no npumepHo 20 00.% cnaboMuHepaTU30BAHHON HATHETAEMOM KUIKOCTH,
npudeM 100aBKa JJis CTAOMIM3ANU MEJKHX YaCTHI COAEPIKUT COJIb IBYXBAJEHTHOIO

KaTHOHA.

21. CnaboMuHepanu30OBaHHAS HarHETaeMas *KUIKOCTh 1o 1. 20, uMermas
obuiee comepikanue pacTBOpeHHBIX TBepaAbix BemecTB (OCPTB) Menee unu paBHOe

npumepro 500, 400 unu 300 mr/n.

22. CnaboMuHepanu30BaHHAS HarHETaeMas *KUJIKOCTh 1Mo 1. 21, uMeromas
MOJISIPHOE OTHOLIEHHUE ABYXBAJIEHTHBIX KATUOHOB K OHOBAJEHTHBIM KaTHOHAM,

npesbiaroee uian pasoe npumepso 0,2, 0,3 unu 0,4.
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