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(I1IB) w3 mpomyKTMBHOTO IulacTa BO BpeMs moBblieHHOW Hedreornaun (ITHO) mpu 3aBomHeHuM
c1a00MUHEPATN30BAaHHON WM YMATYCHHOW BOJOH C HCIOJNB30BAHMEM IpHEMa JAHHBIX H3MEPEHUs,
MOJTy4eHHsT MH(POPMAIMU O MTapaMeTpax MPOIYKTUBHOTO IIJIacTa, CoJepKalleil pacxo HarHeTaHHs IS
ITHO, accounupoBaHHbIM ¢ ogHOM min 6onee 3oHamu HarHetanus ITHO, pacxon HarueTraHust B 30HY
YTUIN3AIMOHHOTO 3aKauMBaHKs, ACCOLMHMPOBAHHBIN C ONHOHM wim Ooiee 30HaMH yTHIIM3AIMOHHOTO
3aKauMBaHUs, W pacxof yTHiIH3auu Oe3 oOpaTHOro 3aKayMBaHMS, ACCOIMHPOBAHHBIA C OJHOM HIIH
Oonee mpoueAypaMH yTHUIM3auu Oe3 OOpaTHOrO 3aKauMBaHMA; ONPEEISIIOT PAacXol CMELIMBaHUS,
BKITIOUAIOMIMKA 1O MeHbIIeH Mepe dacTh pacxoma otbopa IIB m mo MeHpmed wMepe dYacThb
pacxofia HarHeTaHWs CIA0OMHHEPAIM30BAHHON WM yMSTYEHHOW BOABI, AJIS TOJMYYEHHs CMEIIaHHON
HarHeTaresIbHOM JKUIKOCTH; CMEIIMBAIOT N0 MEHblIed Mepe yacTe IIB ¢ mo MeHbuiell Mepe 4acThbio
C1a0OMUHEPATN30BAHHON WM YMSTYEHHOW BOABI C 3THM pAacXolOM CMEIIMBAHUS; W JUHAMHYECKH
pactipeznensior pacxox oroopa [IB Mexay mporeaypamu ¢ oOpaTHBIM 3akadyMBaHHEM M 0e3 o0paTHOTO
3aKaYMBaHUSL.
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CPEJICTBO OIITUMU3ALIMU PACITPEEJEHUSA TIJIACTOBOM BOJIbI

Q0nacTh TEXHUKHU

H3o0pereHne OTHOCUTCS K CPEACTBY ONTHMHU3ALUHN PacClpeaeeHUsl MIacTOBOM
BOJbI JJIsl TUHAMUYECKOTO pacmnpeaeaenus miactoBoii Boasl (I1B) npu noBeILIEHHOM
Hereornaue (ITHO) ¢ 3aBonHeHNEM cllabOMUHEPATU30BAHHON UM YMSIITYEHHOMN
BOJOH, M K CUCTEMaM H Croco0am, UCIONB3YIO UMM TaKOe CpeacTBO. B yacTHOCTH,
HacTosiee n300peTeHne OTHOCUTCS K CPEACTBY ONTUMHU3ALUH PACTIPEIeICHUS
m1acToBoil Boasl npu coxpanennu [THO, obecneunBaromeMy yTHIN3ALUIO BCETO
obbema [IB ¢ ucrnosp3oBaHHEM MPOLEAYP YTUINU3ALHHU C OOPATHBIM 3aKaYMBAHUEM
wiu 6e3 oOpaTHOro 3akaunBaHus. boiee KOHKPETHO, 3TO U300PETEHNE OTHOCUTCA K
CpencTBYy JUisl onTUMHU3anuu HarHetanus [1B u cnabomMuHepann3oBaHHON WU
YMSITYE€HHOW BOJABI B IPOAYKTUBHBIN MJACT, IPU yCJIOBUH, 4TO Bes [IB
YTUINU3UPOBAaHA, C OAHOBPEMEHHBIM NOAAEPKUBAHUEM MOBBIIIEHHON HEPTEOTAAYH B
OIHOM UK OOJiee CerMeHTax 3TOro IJacTa.

YpoBeHb TEXHUKU

IIpu noOblvye yriaeBoopoaoB, BMECTE C KOMIOHEHTAMHU YIJI€BOAOPOOB
3a4aCTYIO0 U3BJIEKAETCS TaKXKe U BOAA. DTa MONYTHO A00ObIBaeMas
IJIaCTOBAs/TOATOBAapHAs BOAa (ajiee - miacToBas BoAa) 4acTo obyianaeT BbICOKOM
MHUHEpalu3aluel U TaKXXe MOXKET BKJIOUYATh APYTrUe pacTBOPEHHbIE KOMIIOHEHTHI,
KOTOpBIE JeNIal0T €€ HeMPUTOAHOM AJI MOBTOPHOIO HCIIOJb30BAHHUS B KaUeCTBE
HarHetaeMoi skuakoctu s [THO u3-3a 3arpsisHeHus: MeMOpaH, UCIOJIb3yEeMbIX IS
nony4denus: Takou xunakoctu 1 [IIHO. PactBopenHbie komnoHeHThI [IB MoryT ObITh
TOKCUYHBIMHU U TPYAHOOTIENSIEMbIMHY, YTO AejaeT yrunusauuw 1B TpynHoit u
SKOHOMHUYECKU HelenecooOpasnoii. [Ipu orbope u yrunuszanuu 1B B mpouecce
He(pTenoObuu MOTYT BO3HHKATh OMOJHUTEIbHBIE TPYIHOCTH, KOT1a 0OpaTHOE
3aKaYMBaHUE TAKUX JKUIKOCTEH CO3/1aeT MoMexu TpeOyeMoil TEXHOJIOTHH TOOBIYH.

Cvy1iHOCTh U300peTeHus

B Hacrosimem n300peTeHnn pacKkpbIBaeTCs Cocod TMHAMHUYECKOTO
pacrnpeneneHus odmero konudecTBa niaactoBoil Boas! (I1B) u3 mpoaykTuBHOrO niuacra
npu noseimeHHON Hepreornave (ITHO) ¢ ncrnonb3oBaHneM 3aBOHEHUS

cnaboMUHeEpaTu30BaHHON uinu ymsrdeHHo# sogoi nusa ITHO, npu ocymecrBiennun
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KOTOPOTO: MOJIy4arT AAHHbIE U3MEPEHUN, aCCOLUMUPOBAHHBIE C TPOAYKTUBHBIM
mactoMm, I1B u cnaboMuHepanu3oBaHHONW UM YMIT4E€HHOW BOJOH, M BKIIOUAKOLIUE:
pacxon orbopa [IB u3 nmpoaykTHUBHOTO IJIacTa, PacXol MpHU HarHETAHUHU
c1aboOMHHEPANTU30BAHHON HIIM YMSTY€HHOMN BOJbI, 1MAaNa30H COCTaBa HAarHETAeMOM
BOABI, M OOLIMH pacXoa HArHETAHUs BOABL, MOJIYYalT HHPOPMALUIO O TapameTpax
NPOAYKTHBHOTO IJIACTA, BKJIKYAKIYIO: OOHY i Oonee 30H HarHetanus [THO,
pacxon HarHeranus npu [THO, acconmupoBaHHbIN ¢ KaXKA0H U3 OMHON uiu Oojiee 30H
Haruetanusi [THO, oxHy unu 6ojiee 30H yTHIM3AMOHHOTO 3aKa4YUBaHUS, PACX Ol
HarHeTaHUus B 30HY YTUJIN3ALMOHHOIO 3aKaYMBaHUs, aCCOLUMPOBAHHBIN C KaXXJOH U3
OofHOM nnu Oojee 30H YTHIIM3AaIMOHHOTO 3aKaYUBaHUs, OAHY UJin OoJiee mpoLeayp
yTuin3anuu 0e3 oOpaTHOTO 3aKaYUBaHUs, U PACXO] yTuauzauuu 6e3 oopaTHOro
3aKauMBaHUsI, aCCOLMUPOBAHHBIN ¢ KaXXJOU U3 OAHOW UK Ooyiee mpouenyp
yTUIu3anuu 0e3 oOpaTHOro 3aKkauuBaHUs, OMPENEIAIOT PACX0l CMEIINBAHHS,
BKJIIOYAIO LU 10 MEHbIIEH Mepe 4acTh TeKyluero pacxoaa oroopa I1B u mo meHbinei
Mepe 4acTh pacxoja HarHeTaHUs CIa0OMHHEPAIN30BAHHON MIJIM YMSATUEHHOMN BOJBI,
1715 TOJy4Y€HUsl CMEIIaHHON HarHeTaTeNbHOM JKUIKOCTH, IPUUEM PacXo/ CMe IMBAHUS
NOAJEpKMBAET COCTAB CMEIIAHHON HarHeTaTeJIbHON KUIKOCTH B UAINla30HE COCTaBa
HarHeTaTeJbHOU BOJABI, CMEIIUBAIOT IO MEHbIIEH Mepe yacTh IIB ¢ mo MeHpen mepe
4acThIO CIIa0OMUHEPANTN30BAHHON UM YMSITY€HHON BOJBI C 3TUM PacXxoioM
CMEIINBAHUS, U TUHAMUYECKHU pacnpenenstoT pacxoa oroopa I1B mexnay: (a)
oOpaTHBIM 3aKaYMBAHHEM B MPOAYKTUBHBIHN IJIACT CO CMEIIUBAHUEM CO
ciabOMUHEpaJU30BaHHON MJIM YMSITYEHHOW BOJOW U HAarHETAHUEM B OJHY UIIK OoJjiee
30H HarHeTanus s [IHO, HarHeTaHueM B OHY WJIK OOJiee 30H HATHETAHUS
YTUIU3ALNHU, HJIH UX KOMOUHamuei, (0) yrunusamnuei nocpeacTBOM OJHOM mwiu Oosee
npouenyp yrunusanuu 60e3 oOpaTHOroO 3aKa4MBAHMS, WU UX KOMOWHAIUEH, pUYeM
AVHAMHUYECKOe paclpeieseHue noaaep:xxusaer pacxon Harueranus aisa [IHO, pacxon
HAarHeTaHUs B 30HE YTWIN3ALUH, U PACXOJ YTHJIH3AIUU 0e3 00paTHOro 3aKa4YMBaHUS
HUJKE 3aJJaHHBIX TOPOTOB, 00€CMeYnBaeT yTUIH3AIUIO BCero pacxoaa orbopa I1B
NOCPEACTBOM OOpaTHOTO 3aKauyMBaHMs UK O0e3 OOpaTHOTO 3aKauYUBAHUS, H
obecneunBaeT oOIMMI pacxo 3aMeIleHUs MyCTOT, KOrAa CYMMapHO€ KOJTUYECTBO
BOZbI, 3aKa4aHHOU 0OpaTHO B (a), paBHO TpeOyeMOoMy AJIS 3aMEIIeHUs MyCTOT.

Taxxe packpbiBaeTcsi CUCTEMa JJid AUHAMHUYECKOrO pacrpeneeHus miacToBON
Bozanbl (IIB) anst yrunuzamuu B NpOAyKTUBHOM IIJIACTE B XOJ1€ 3aBOJHECHUS

c1abOMUHEPATU30BAHHON BOJON, BKIIOYANOIIAs: 3aIOMUHAIOIEE YCTPONUCTBO,
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XpaHsIlee CPeICTBO AMHAMUYECKOTO pacipeaeseHus; IpoLeccop, 0OMEHUBAO ITUNCS
JAHHBIMH C 3aIIOMHHAIOIIUM YCTPOMCTBOM, MPUUYEM CPEICTBO TUHAMUUECKOTO
pacrpeneneHus, Ipu ero UCIOJHEHUH MPOLEeCCOPOM, KOHQUTYPUPYET MPOLECCOop IJIA:
npueMa AAaHHBIX NMPOAYKTUBHOIO IJIACTa, COAEPIKALIUX ONpeesIeHNue pacupeaeaeHus
OJHOTO MK O0Jiee CerMeHTOB NMPOAYKTUBHOTO JIACTa B KAYECTBE CErMEHTOB IS
YTHJIM3aMU U OAHOTO MJIN OOJiee CerMEeHTOB MPOAYKTUBHOTO IJIACTA B KaUeCTBE
cerMeHTOB 1Jist 3aBoaHeHus: [IHO, u obmue pacxonsl otoopa [1B; BBeneHus B
CPeACTBO AMHAMHUYECKOTO paclpeaeseHus], JaHHbIX, COAEPKALIUX paclpeaeIeHnue
OHOTO MK OoJiee CerMeHTOB MPOAYKTHBHOIO jiacta U odmue pacxoasl ordbopa I1B;
npeaBapUTENbHON (Ka4YE€CTBEHHO ) OLIEHKU OCOOEHHOCTEN MOBBIMIEHHOW HePTeoTaauH
(ITHO) c 3aBonHeHHEM CIa0OMHUHEPAJTN30BAHHON BOJOH MO CETMEHTAM ISl KaXXAOTO
U3 OJTHOTO MK O0Jiee CErMEHTOB U 00IIel MOBBIIIEHHOW He(PTEOTAAYN, YUCIEHHOM
OLIEHKHU Pa3JIUYHBIX MPOLENYp U pacxonos yTuauzaunu 1B ¢ ncrnonb3oBanuem
oOpaTHOTO 3aKayuBaHus U 0e3 0OpaTHOTO 3aKaYMBAHUS, U OTIPEIeJICHHS, HA OCHOBE
npeaBapUTENbHON U YUCIEHHON OLIEHOK, OAHOTr0 Uiu Oojee MapuipytoB s [1B,
coAepKaINX: OJUH WU 0oJiee MapUIPYT YTHIU3ALUHA OOPATHBIM 3aKaUUBaHHUEM,
BBIOpaHHBIN U3 (a) CMEIINBAHUSA CO CIA00OMHHEPAIN30BAHHBIM ITIOTOKOM, ITOJIY4a€MbIM
YCTaHOBKOM NMPUTOTOBJIEHUs clabOMHHepann3oBaHHON xuakoctu aisa [THO
3aBOJIHEHUsI CTa0OMUHEPATN30BaHHON BOOM, AJI HAaTHETAHUS B OJUH WM Ooyee U3
cermenToB [THO ¢ 3aBogHeHueM ciaboMuHEpaan30BaHHON BonoM; (6) oOpaTHOrO
3aKauMBaHUS B BUJE YTHJIM3UPYEMOIl BOJBI B OUH NN OOJiee U3 CerMEHTOB IS
YTHIIN3AUU; WM KOMOMHALMIO 3TUX MapUIPyTOB, U/MJIM OJUH WK O0jiee MapuipyT
0e3 oOpaTHOIro 3aKauMBaHUs, Conep Kamuil (B) OTBeIeHHE B COCTaBe NJOObIBaeMOii
HepTH; (T) cOpoc, nau KOMOMHALMM 3TUX MAapPIIPYTOB, KOTAA PACXOABl YTHIU3ALUH
I1B nocpenctsom (a), (0), (B), (r) unu ux KOMOUHALMH paBHBI OOIIEMY pacXoay
no6wrun [1B.

Takke B HACTOSIIIEM PACKPBITUH OMUCHIBAETCS] CUCTEMA ISl OMHOBPEMEHHOTO
HAarHeTaHUs 3aBOJHEHUA CIaOOMUHEPATU30BAHHON BOJIOW M IJIACTOBOM BOJIBI IS
YTUIN3ALUU B TPOAYKTHBHOM IJIACTE, HMEIOIEM HECKOJbKO CETMEHTOB,
BKJIIOYAOIIAsl: CUCTEMY IPHUTOTOBJIECHHS CJ1a0OMHUHEPaIN30BAHHON BOMBI,
NPUCIIOCOONCHHYIO s BBIPA0AThIBAHHS MTOTOKA CJIaOOMUHEPaTN30BAaHHON BOJBI,
cernapaTop, NpUCIOCOOJEHHBIN U OTIEJNEHUs OTTPyKaeMol ToBapHOU HEPTH U3
IPOMBICIOBOIO IPOAYKTA, CoAepkKaliero n1oosBaemMyr HepTh, 00muii oovem 1B nis

YTUIN3ALNHU U Ta3; HarHeTaTeNbHbIH MaHU(}ONIbA cTa0OMUHEPaTN30BaAHHON BOABL,
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coobmaromuiics (MMEINNH JKUIKOCTHOE COeJUHEHNE) MTOCPENCTBOM JIMHUU
c1abOMUHEPATU30BAHHON BOJBI C CUCTEMOHN NMPUTOTOBJIECHUS
c1abOMUHEPATU30BAHHON BOJIBI;, HATHETATENbHbIN MaHU(ONbA YTUIN3ALIUH,
UMEIIIHUH )KUAKOCTHOE COeIUHEHUE NTOCPEICTBOM JMHUM YTUIN3ALHUH C
cenapaTopoMm; OAMH WU OoJiee HAarHETATeNbHBIX HACOCOB, MMEIOIIUX JKUIKOCTHOE
COeIMHEHNE C HarHeTaTeJIbHBIM MaHU(OJIbOM CIa00OMUHEPAIN30BAHHON BOJBI U
HarHeTaTeJIbHbIM MaHU(OJIBIOM YTUIN3ALMHI;, HATHETATEIbHBIH KOJJIEKTOP
c1abOMUHEPATU30BAHHON BOJIBI, UMEIOIINH JKHAKOCTHOE COCIUHEHHUE C OTHUM UJIU
OoJiee HarHeTaTEJIbHBIMU HACOCAMH, MOCPEACTBOM KOTOPBIX CJIa0OMHHEPATN30BaAHHbIN
notok i ITHO, comepskamuii mo MeHbleil Mepe 4acTh MOTOKA
c1abOMUHEPATU30BAHHON BOJIBI, MOKET OBITh 3aKa4aH B OJUH HJIU 0OJiee CErMEHTOB
NPOAYKTHBHOIO MiacTa, BeiaesneHHbIX 10151 [THO co crabomMuHepaan3oBaHHBIM
3aBOJIHEHUEM; HarHeTaTeNbHbINH KOJJIEKTOP YTHUIN3ALUU, UMEIO LU KUKOCTHOE
COeMHEHNE C OHUM HIIH OO0Jiee HarHEeTATeIbHBIMH HACOCAMU, TTOCPEACTBOM KOTOPBIX
YTUJIW3AUMOHHBIN NOTOK, COAEPIKALINN MO MEHbIIEH Mepe JacTeb Beel [IB s
YTUIN3ALNH, MOKET OBITh 3aKa4aH B OJUH WJIN 00J€e CerMEHTOB NMPOAYKTUBHOTO
NJ1aCTa, BbIAENEHHBIX ISl YTUJIN3ALUHU; JUHUIO CMELINBAHUSA, COEIUHSAOLIYIO
KUAKOCTHBIM CO€IMHEHUEM JINHUIO YTUIU3ALUH ¢ JTUHUEH cl1aboMUHepaIu30BaHHOM
BOJbI, Onaromapst KoTopoit yacte Bcelt [IB ans yrunusanum MoxxeT ObITh CMelIaHa ¢
IOTOKOM CI1a0OMUHEPaTN30BaAHHON BOABI AJIsI HOJTYYEHUsI C1a0OMHHEPaTH30BaAHHOTO
ITHO mnoroka nepexn ero nogaueit B MaHU(oJIba clabOMUHEpPaTU30BAHHON BOABI, U
CHCTEMY YIPaBJIEHHs, COAEPIKALIYIO mpoueccop ¢ mporpammubsimu cpeacreamu (11C),
CKOH(UTYPUPOBAHHBIMH JJIsI: ONPENEICHUs PACXOA0B HATHETAHUS HA CETMEHT B
COOTBETCTBHUU C TPEOOBAHUSMHU IO 3aMEIIEHUIO MyCcTOT U HarHeTanus nis [THO, ¢
OUHAMUYECKHUM pacrnpeneneHueM Bcel [1B nus yrunuszanun yepes oauH unu donee
MapuIpyToB 0OpaTHOTO 3aKa4yMBaHMS, OAUH HIH OoJjiee MapmpyToB O6e3 oOpaTHOTO
3aKaYMBAaHUS U UX KOMOWHAIIUH, TPUYEM OJMH Uin Oojiee MapmpyTOB OOPaTHOTO
3aKaYMBaHUs BBIOUPAIOTCS CPEIU BBEAEHHS B HATHETATEJIbHBIN KOJIJIEKTOP
YTUIN3ALUH 110 JUHUU YTUJIH3ALUY, BBEAEHHS B KOJJIEKTOP CI1a0OMHUHEpaIn30BaHHON
BOZbI IO JJUHUH CMEUINBAHUS, UM KOMOWHALIUY 3TUX MapPIIPyTOB.

HecMoTps Ha packpbITHe 3/1€Ch psi/la BAPUAHTOB OCYLIECTBJIEHUS, AJs
CIEeNHNATNCTOB, 03HAKOMHUBIINXCS C MIPUBEAEHHBIM HUKE MOAPOOHBIM ONHUCAHUEM,
OyIyT OUEBUIHBI U APYTHE BaAPHAHTHI OCYLIECTBICHHUSA. byaer moHATHO, 4TO

HEKOTOPBIC PACKPBITHIC 3A€CHh BAPUAHTBI OCYIIECTBJICHNUA MOTYT OBITH
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MOAU(DUIIMPOBAHBI B PA3JIMYHBIX CBOUX OCOOEHHOCTSX B Mpelesiax CyIlecTBa U
obJlacTu NMPUTSA3aHUN NPENCTaBICHHON 31eCh (OPMYJIbl H300pETEHMUS.
CoOoTBETCTBEHHO, NIPUBEAEHHOE Jajiee NoApOOHOe ONUCAaHUE CIeAyeT pacCMaTPUBAaTh
KaK YaCTHBIN NMpHUMeEp, HE OIPAaHUYUBAIOINNI U300peTeHue.

KpaTkoe onucanue yeprexei

IIpuBeneHHble nanee GUIypPsl UILTFOCTPUPYIOT BAPHAHTHI OCYLIECTBICHUS
PacKpBITOTO 37eCh mpenmeTa u3obperenus. [loHuMaHue 3asBJIEHHOTO IpeaMeTa
n300peTeHust MOXKeT ObITh JOCTUTHYTO PACCMOTPEHUEM MPUBEAEHHOTO OMUCAHUS CO
CCBUIKON Ha MPUJIOKEHHbIE YePTEKH, Ha KOTOPBIX:

Ha ¢ur. 1 mpencrasnena 610k-cxema crnocoda 1 TMHAMHYECKOTO pacupeneneHus
001Iero KOJIM4ecTBa MIACTOBOM BOJBI U3BJICUEHHONW M3 MPOAYKTHBHOIO IJIACTA B
nporecce MOBBIMEHHON HedTeoTnaun ¢ ucnonb3oBanueM 3asogaenus: [THO
clla0OMUHEpaTU30BAaHHON MM YMSITYEHHOU BOJIOW, B COOTBETCTBUU C BAPUAHTOM
OCYILIECTBJIEHUS HACTOSILIEr0 U300 pEeTEHHUS,;

Ha ¢ur. 2 nmpencrasieHa cxema | mpomeIcioBOro 060pya0BaHUsA, B KOTOPOM
packpeIToe 3/1eCh cpeacTBo onTuMu3anuu [IB MoxeT ObITh NCMOIB30BAHO AJIS
pacnpenenenus yrunauszauuu [1B, B COOTBETCTBUU C BApPUAHTOM OCYILECTBICHUSA
n3o0pereHus,

Ha ¢ur. 3 nmpencrasinena cxema Il mpomeicioBoro o6opynoBaHus, B KOTOPOM
packpeITO€ 3/1€Ch cpeAcTBo onTuMusanuu [1B Mmoxer ObITh UCIONB30BAHO AJIS
pacnpenenenus yrunusauuu [I1B, B COOTBETCTBUU ¢ APYTUM BapUAHTOM
OCYLIECTBJIEHUS U300 PEeTEHNUS;

Ha ur. 4 npencrasieHa Osok-cxema cucteMbl 111 fUHAMUYECKOTO
pacnpenenenus [IB nns yrunuzauuu B NpoAYKTUBHOM IJIacTe B IMpoliecce 3aBOJHEHUS
c1abOMUHEPATU30BAHHON BOJIOW, B COOTBETCTBUH C BAPUAHTOM OCYIIECTBJIEH Usl
HACTOSIIEro H300peTeHHUs!.

HOI[DO6HOG ONMHMCAHUE OCVINNECTBJICHUA I/1306D6T6HI/I$[

B HacTosimem onucaHuu, TepMHUH "MeMOpaHa" OTHOCUTCS K DJIEMEHTaM JJIis
mukpodunsTpaunu (M®), ynerpadunsrpanuu (Y @), obparaoro ocmoca (00) wiu
HanopmipTpanuu (H®). B texauueckom orHomennu, M®/YD 31eMeHTBI MOKHO
paccMaTpuBaTh Kak GUIBTPBI, HO, AJISI MPOCTOTHI 316Ch OHU HA3BIBAIOTCS
MeMOpaHaMH.

"CnabomuHepann30oBaHHON" BOJOM SIBIAETCS BOJA, MOJYUEHHAs YAAJIEHUEM I10

MeHblel Mepe yactu cosell (Hanpumep NaCl) unu qpyrux pacTBOPEHHBIX TBEPIbIX
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BELIECTB U3 CUJIbHOMUHEPAIU30BaHHOU nuTaTeabHON Boabl unu I[IB. B HacTosmem
packpeITHH, cI1a0OMUHEPATHU30BAHHON BOJONH MOXKET ObITh BOAA, UMEIOINAst
MUHEpaJIN3aLHI0 UIN ol1ee conepanne pacTBOpeHHbIX TBepabix BemecTs (OCPTB)
menee 8000, 9000 unu 10000 ppm (uacTeil HAa MUJIJIUOH).

"VMsryeHHON BOAON" ABJIsAETCSA BOAA, MOJyUYEHHAs yJalleHueM IO MeHbILIeH
Mepe HEKOTOPOro KOJIMYEeCTBAa HOHOB JKECTKOCTH (HapuMep, MHOIOBAJIEHTHBIX
KaTHOHOB, BKJIIOYasi MATHUH U KaJbIUH) U3 CHIbHOMUHEPAJTHN30BAHHOW MUTATEIbHON
Boabl uiu [1B. B KOHTEKCTE HACTOSMIEr0 OMUCAHUS, YMATUEHHON BOJOW MOXKET OBITh
BOJA, MMEIOINAs JKeCTKOCTh (BBIPAKEHHYIO B TpaHaX Ha TaJUIOH (WJIM ppm) Kak
SKBHBAJICHT KapOOHATA KaJbIMsI) MEHEE UJIM PaBHYIO MPUMEPHO | rpaHy Ha rajuloH
(rp/rann) wau 17,0 ppm (mr/m).

"CunpbHOMHHEPAJIN30BAHHON MUTaTeNbHON BoAoN" unu "nurarenbHol Bogoi"
SIBJIAETCS MUTATENbHAsI BOJA [IJIsl YyCTAHOBKH JIEMUHEPAIN3ALUN UJIH YMATYEHUS,
KOTOPOH OOBIYHO B YCTAHOBKH JAE€MHUHEpaTU3alnu ABJIseTcsa Mopckas Bona (MB), Bona
3CTyapusi, BOAA BOJOHOCHOIO FTOPU30HTA UJIM UX CMECH, HO B Cllydae yCTaHOBKH
yMSATYEHUST BOJbI, MOXKET OBITh IJIACTOBAS BOJAA UM MOXKET TAKXKe€ CONEPIKATh 3TY
BOJY.

"Monynb (050k) yabrpadunbrpaunu (Y ®P)" conepKUT cocya BBICOKOTO
JaBJIEHUS, BMELIA U oquH unu donee Y P-3neMmeHTOB, HanmpuMmep oT 1 1o 8
MeMOpaHHBIX 3JIEMEHTOB, UJu OT 4 10 8 Y®-MeMOpaHHBIX 3JI€MEHTOB.

"Monynbs obpatHoocmotudeckoi (O0) dunpTpanuu" cogepKuT CoCya, Uiu
KOPIYC, BBICOKOTO JIaBJICHHs, BMEINAO LN onuH uin 6onee memOpanubix OO0 -
3JIeMeHTOB, HanpuMmep oT 1 1o 8, wiu ot 4 1o 8 MemOpaHHbIXx OO -3]1EMEHTOB.

"Monynb HaHOGuabTpauuu (H®)" — cogepkuT cOCya BHICOKOTO AaBJIEHUS,
BMeINAr Ui onuH uin 6osee H®-3memMeHTOB, npennodTuTenbuo ot 1 go 8
MeMOpaHHBIX 3JIEMEHTOB, HJIH OT 4 10 8 MemOpaHHbIX HP-371€MEHTOB.

O6parHoocmoruueckoit (O0) "cTtynenpro" min "y3/10M" yCTaHOBKHU
IeMHUHepalu3aunu sBisercs rpynna moayiueit OO-punbrpanuu, napaiieabHO
COEAMHEHHBIX APYT C APYroM. AHAJIOTHYHBIM 00pa3om, HaHOuabTpannoHHas (HD)
"crymens" win "y3en" yCTAHOBKHU NeMHHEPATU3ALNU MPEACTABISET COOOU Tpymimy
napajuieIJbHO COeNMHEHHBIX IPYT ¢ Apyrom moxayneid H®-punprpannu.

"PenukToBON BOJON" SIBIsETCS BOJA, MPUCYTCTBYIOLIAS B TOPOBOM

NpoOCTPaHCTBE He(l)TeHOCHOFO CJIOA NPOAYKTUBHOTIO Ij1aCTa.
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"BonHoil pabouelt skuakocThio" nin "padboueil KUAKOCTbIO" ABISETCS BOAHASA
TeKyd4as cpena, KOTopas MOKET HarHETAThCs B HATHETATEJIbHYI0 CKBAXXUHY IOCIIE
HarHeTaHus MpoOKu (OTOPOUYKH) Majioro noposoro oovema (I110)
crnaboMHHEpaN30BaHHON UM yMAr4eHHON HarHeraeMoii Boasl ITHO.

"ITpoOxoii (0TOPOUKOM)" ABNSETCS HU3KUN MOPOBBIN 00BEM KUAKOCTH,
3aKa4aHHOW B HE()TEHOCHBIN CJIOW MPOAYKTHBHOIO IJIaCTa. BeIUUMHBI MOPOBBIX
00beMOB 1Jist MPOOOK cl1abOMHUHEpPATU30BAHHON HarHETAEMOM BOIbI OCHOBBIBAKOTCS HA
oxBaueHHOM mopoBoM obbeme PVR (pore volume ratio) ciosi(-eB) miacTOBOMW MOPOIBI.

"OCPTB" — o0uiee conepkaHue paCTBOPEHHBIX TBEPABIX BEUIECTB B BOJHOM
NOTOKE, OOBIYHO BBIPAXKAKOIIEECS B MI/JI.

Enununei usmepenus "ppmv" sABjiseTcs KOJIUYECTBO B HACTSIX Ha MUJUIMOH IO
00beMy, 9YTO SKBUBAJIEHTHO enuHuLEe "Mr/n". B HacToseM onmucaHny, eciiu He
yKa3aHo uHade, "ppm" o3HayaeT "ppmv".

C noseimmenunem HepTeornauu (ITHO) ¢ ucnonb3oBaHreM 3aBOTHEHUS
c1abOMUHEPATU30BAHHON UM YMSITY€HHON BOJOH CBsA3aHa MpoOieMa yTHIN3aluH
3HaAYNUTeNbHbIX 00beMOB 1B, B 4acTHOCTH, KOrJa CYyIEeCTBYIOT 3aKOHOAATEIbHbIE
OTpaHUYeHUs Ha cOpoc 3a OOPT W/WIIM KOT1a 1IeHa U BpeMs MOJIYyUEeHUs pa3peieHuit
Ha cOpoc 3a OOPT CTAHOBATCS YpE3MEPHBIMH.

B pesynbTraTe neMuHepaIu3aluy WU YMATYEHUs BOJbI MOXKET IOJIy4aThCs BOAA
C MUHepalu3aluueil Huke ONTUMAJIbHON JJI HENPEPbIBHOIO HArHETAHUS B
He(pTEeHOCHBIN muact. JlefiCTBUTEeNbHO, AEMUHEPAIN30BaHHAS WIIM YMSATYeHHas BOAA
MOJKET HaHeCTH yuepd HeTEeHOCHOMY TOPU3OHTY MPOAYKTHBHOTO IJIACTA U MOXKET
cIoepKuBaTh N00bIYY He(TH, HAIPUMED, BbI3bIBasi HAOyXaHHE U MOJABUKHOCTD IJIUH
TaK, YTO OHH 3aKYMOPHUBAIOT MJIACT MECTOPOKAEeHUsA. [Ipu 3TOM CyIiecTByeT
ONTUMAaJIbHASI MUHEPAIU3ALUsl ISl 3aKa4YUBAE€MOM BOJbI, OJAronpUATHBIM 00pa3om
obecneunBarIas MOBBIIIEHHYIO HEPTEOTAa4y 1 OJHOBPEMEHHO C 3TUM CHUIKAIO LIS
PUCK YXYAIIEHUS KOJJIEKTOPCKUX CBOMCTB MJIACTa, MPUUYEM 3TO ONTUMAIbHOE
3HAYC€HHE MHUHEPAIHN3aALUU MOKET U3MEHTHCS B MpeesiaXx OJHOTO MPOAYKTUBHOTO
IJ1acTa U3-3a MPOCTPAHCTBEHHOI'O U3MEHEHHUSI COCTAaBa MOPOBI IO MPOIYKTUBHOMY
mracty (Kak 1Mo BEPTUKAHU, TAK U B MONEPEUHOM HampasieHnu). Kak npasuio, npu
colepKaHUM B MOpoae HedTeconeprkaiero miacta 60JbIOro KOJINIECTBa
pa3Oyxarmmux IIUH, YXYALUIEHUS KOJUIEKTOPCKUX CBONHCTB IJIACTa MPH
IPOJOJIKAIOLIEMCS] U3BJIEYEHUN U3 HEr0 He(PTU MOKHO M30eXKaTh, €CJIN 3aKaunBaeMas

BOJZIa UMeeT olIee coaeprkaHue pacTBOpeHHBIX TBepAbix BemecTs (OCPTB) B
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nuana3zone oT 200 go 10000 MuIMOHHBIX moJsielt (ppm), a OTHOIIEHNWE KOHIEHTPAIUN
MHOT'OBAJIEHTHBIX KATHOHOB B CJIa0OMHUHEPAIN30BAHHON HarHeTaeMol BozE K
KOHLEHTPALMU MHOTOBAJIECHTHBIX KATUOHOB B PEIMKTOBOI BOAE NMPOAYKTUBHOIO
IJj1acTa cocTapiseTr MeHee 1, Hanpumep, MmeHnee 0,9.

YTunausamnus miacToBoil BOAbI MOXKET IPH 3TOM BKJIKOYATh OOpaTHOE
3aKauMBaHUE B IPOAYKTUBHBIN MJIACT B BUJE€ KOMIIOHEHTAa COCTABHOIO MOTOKA,
coaepKamero ciadOMHHEPATU30BAHHYIO UJIH YMSITUYEHHYIO BOJAY U HEKOTOpPOE
KOJINYECTBO MJIACTOBOI BOJABI, IPUTOJHOHN JJIsI MOJYyYEHHUs] COCTABHOTO MOTOKA
cnabomuHepanu3zoBaHHOW wiu ymsirdenHou [THO Boabl, uMerole 3aJaHHY0 WU
"ueneryrw" munepanusauuto, uiau OCPTB, nis obecneyeHus MOBBIMIEHUS
Hereornauu (ITHO). ITockoabKy KOMUYECTBO MJIACTOBOM BOABI U €€ COCTaB OyayT
U3MEHATHCS B pa3nuuHbix ctaauax [THO u3 npoaykTuBHOro niacrta, CyLecTBYeT
noTpeOHOCTh B CUCTEMAX, crocobax U CpeACcTBax sl AUHAMUYECKOTO paclpeaeIeHus
yrunuzannu [1B B xozne 3aBogHeHUs C1aOOMUHEPATU30BAHHON UK YMSTYEHHOM
BOJOM.

HacTosimee packppiTHe OTHOCHTCA K "CpeAcTBY", KOTOPOE MOXKET OBIThH
peanu3oBaHO B BuAe nporpammuoro cpenctsa (I1P), u monyns, npunoxeHus u 1p.,
ISl OLIEHKH Pa3JIMYHBIX MyTeH yTunu3anuu niuacrosoi soasl (IIB) npu HaraeTannu
cia0OMUHEepaJu30BaHHON HarHeTaeMON BOJbI U/UJIH YMSTYEHHON BOJBI B
NPOAYKTHBHBIN MJIacT s nossimeHHoN HepTeoTnaun (ITHO), u cucreme u cnocody,
UCTIOJIB3YKOIIUM 3TO CPEeACTBO. PacKpbITOE B HACTOAIIEM OMUCAHUU CPEACTBO
ontumusanuu I1B onpenenser onTumaibHOE COOTHOLIEHUE MEXAY PACXOAOM
3akayuBaHus nop (06mas moTpeOHOCTh B 3aKaYMBAEMOU BOJE), pACX0AO0M 0OPaTHOTO
3akayuBaHus muactoBor Boasl (O3IIB) u pacxonom HarHeTaHHs
c1abOMUHEPATU30BAHHON /WU YMSITYE€HHON BOABI (PAaBHBIM PAa3HOCTH pacxona
3amenienus nop u pacxona O3I1B), u obecneuuBaeT pacnpeneieHne BCeil MmiIacToOBOMH
BOJbI MO PA3JIMYHBIM MPOLEAYPAM YTUIN3ALNHN MOCPEACTBOM 0O0PATHOrO 3aKaYNBAHUS
u 0e3 ucnosp3zoBaHus oOpaTHoro 3akaunBanus. [Tlockonbky kommuectso 1B mst
YTUINU3ALNU B TPOAYKTHBHOM IIJIACTE U €€ COCTaB OyAeT MOCTOSSHHO MEHSIThCH,
0OBIYHO HapacTasi CO BpeMEHeM, TMHAMHYECKOE PaclpeieieHne B COOTBETCTBHH C
HACTOSIIIUM PACKPBITHEM MOXET O0ECIEeUNUTh yIPaBJIeHNE YTUIN3auei
u3MmeHsirouxcs konudects [1B B mponecce ITHO ¢ ncnonb3oBaHueM 3aBOIHEHUS

c1abOMUHEPATU30BAHHON UM YMITYEHHON BOJOH.
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B BapuaHTax OCyIIECTBIEHUs, CPEACTBO UCIOIB30BAIOCH AJ KPATKOCPOUYHBIX
JUHAMU4YeCcKuX pacnpenenenuii IIB. B BapuaHTax BBINOJHEHUs, CPEACTBOM SIBIAETCH,
IPEUMYIECTBEHHO, CPEACTBOM MPOTHO3UPOBAHUS, 00€CTIeUNBAIOIIUM
JOJrOBPEMEHHOE MPOrHOCTUYECKOE MIIAHUPOBAHUE UJIU IPOTHO3UPOBAHUE
BO3MOJKHBIX BApUAHTOB YTHJIM3ALMH [JIACTOBOH BOJABI, KOTOPbIE MOTYT OBITH BBIOpAHBI
B Oynyuem. OueHuBasi BIUssHUE BRIOPAHHOT'O BApUAHTA HA YTUJIM3ALUIO MJIACTOBOH
BOZBI U, 3HauuT, Ha 100b1yy ¢ [THO, 3TO CpeacTBo MOXKET, B BApUaHTaX
OCYIIECTBJIEHHUS], 1aTh BO3MOXKHOCTb IOJIb30BATEJIO IPOBEPUTH aIbTEPHATUBHBIE
BAPUAHTHI U MPHUHATH OOOCHOBAHHBIE pEIIeHUs. B BapuaHTax OCyIIECTBIEHHS,
PaCKpBITOE B HACTOSIIEM ONMCAHUU CPEACTBO MNPEAHA3HAYEHO JJIsl JOJTOCPOUYHOIrO
NPOTHO3UPOBAHUS (HAMPUMeEp, Ha TOJbI) I TOHUMaHUS BIUSHUS PELUISHHUH 1O
OCBOCHHIO MECTOPOKIAEHHS HA AIUTEIbHBIA Nepuoy (BKJIYast, CPEOU MPOUETo, TIe U
KOTJla yCTpauBaTh CKBa’KMHBI, KAKHE CETMEHTHI UCIOJb30BaTh 15 yrunusauuu [IB B
3aBucUMOCTH OT HarHetaHus st [THO u T.1.). B BapuaHTax ocymecTBIeHUs,
CPEeICTBO SABJISAETCS NPOJOJKEHHEM UMUTALIMOHHON MOJeNnu, TpPaguLluOHHO
UCIMOJIb3YEMOI KOMaHION yIpaBjIeHUsl pa3pabOTKOH MECTOPOKASHUS, KaK CPEACTBO
JOJrOCPOYHOrO MPOTHO3UPOBAHUS U NPUHATHUSA PELICHUN.

Jlanee mpuUBOAUTCS ONMHMCAHHUE CIIOCO0a, MPEATI0KEHHOTO B HACTOSIIIEM
nzobpereHun, co cchuikoi Ha ¢ur. 1, uzodOpaxkarmyw Onok-cxemy cnocoba 1
AVHAMUYECKOIO pacrpeneseHust 001ero KoJu4yecTsa miacToBON BOIBI U3
NPOAYKTHBHOIO IUIACTa NP MOBBILIEHHOI HeQTeoTAaue C UCIIOIb30BAHUEM
3aBOAHEHUs cIa0OMUHEPANTM30BaAHHOM UK yMsardeHHou Bonoit nis [THO. Cnoco6b
BKJIFOYAET MOJyYeHUEe NaHHBIX U3MEPEHUS, aCCOLUUPOBAHHBIX C TPOAYKTUBHBIM
wiactom, I1B u cnaboMuHepanu3oBaHHON MJIM yMATUYEHHON Boao# (mmar 1A),
NOJIyYEeHHUE TaHHBIX MO XapaKTePUCTUKAM MPOAYKTUBHOrO miacta (mar 1B),
OnpeAesieHHe pacxoaa CMEUIUBaHUs, COEPKAIIEro N0 MEHbIIEH Mepe 4acTh pacxoaa
orbopa I1B u mo MeHbIIeil Mepe 4acTh pacxoaa HaArHETAHUS CJ1abOMUHEpPaITH30BAHHON
WU YMATUYEHHOH BOJBI, JJIsl TOJYYEHUs] CMEIIaHHONW HAarHeTaTeIbHOW XUAKOCTH (1mar
1C), cmemuBaHue Mo MeHbIneil Mmepe yactu [1B ¢ mo MeHbIIe# Mepe 4acThio
c1abOMUHEPATU30BAHHON UM YMITYEHHOW BOABI ¢ pacxonoM cmemuBanus (mwar 1D),
U IUHAMHUYeCKoe pacupenenenue odmero konndyectsa [IB Mexay paznudaasiMu
npoueaypamMu yTHIU3aLUH C UCIIOJIb30BAHHEM OOPAaTHOTO 3aKauuBaHUsS U O0e3 Hee
(mar 1E). Cnexgyer moHUMAaTh, 4TO XOTS CChLJIKA HAa "NaHHbIE U3MepeHHi"

ACCOLMUPYETCS C MPOAYKTUBHBIM ILIACTOM, MPUHSATHIE "JaHHBIE U3MEPEHUN" MOTYT
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comepxaTh paKkTUUECKHE JaHHbIE, JaHHbIE MOAEIUPOBAHUS,
pacyeTHbIe/TIPOrHO3UpPYy€EMbIe JaHHbIE (HanmpuMep, U3 pacueTHOW MOAEIH
NPOAYKTUBHOIO IJIACTA), UM UX KOMOMHALIMH, aCCOLUUPOBAHHBIE C TPOAYKTHBHBIM
mwactoM. JluHaMH4eckue pacnpeesieHlss MOTYT HCIIOAb30BaTh pakTUYEeCKUe NaHHbIE
W/WUIU JaHHBIE MOJEIUPOBAHUS, B TO BPEMS KaK JOJITOCPOYHbIE IPOTHO3BI MOTYT
MCIOJIB30BATh IPOTHO3UPYEMbIe JaHHbIE W/UJIU JaHHbIE MOAENUPOBAHUS (HAIPUMED,
NPOTHO3UPYEMbI€ JaHHBIE MOTYT MOAEIUpoBaThcs). Kpome Toro, ciienyer moHUMaTh,
YTO B BApUaHTaX OCYLIECTBJIEHUS MOXKET MCIOJb30BaThCs, moMuMo [1B, u npyras
CUJIbHOMHUHEPAJIU30BaHHAS BOJA (HampuMep, MOPCKasi BOJA) AJIsl MPUTOTOBJICHHUSI
"cMelaHHONW" HarHeTaTeNnbHOHN kuakocTy, a [1B yrunusupyercs npouenypamu
UHBIMH, Y€M CMEIINBAHUE C [0 MEHbIIEH Mepe YacThiO CIa0OMHUHEPAIN30BAHHON HIIH
yMST4€HHON BOAbl. PackpbIiTO€ B HACTOSIIEM ONUCAHUU CPEACTBO TaKXke
obecneunBaet yrunuszauuio [I1B B BaprmaHTax OCyI[ECTBICHUS U APYTUMHU
YIOMSIHYTBIMH 3JI€Ch TIponeaypamu (Hampumep, cOpoc 3a 60OpT, 3aKkaYMBaHHE B
CrenHnajJbHO MPEeAHA3HAUYEHHYIO HarHeTaTeabHYy0 cKkBakuny aus I1B u T.1.), korna
cmemuBanne [IB ¢ mo MeHbIIel Mepe 4acThio c1abOMUHEPATU30BAHHON UITN
YMSITUE€HHOW BOJOM NIl MOJy4YeHUsl HarHeTaTeabHol xxuakoctu aisa [THO
MPAKTUYECKU OTCYTCTBYET.

Cnoco0 1 BkiIOYaeT mojyueHue NaHHbIX U3MepeHus (Hanpumep, GakTHIECKUX,
pacYeTHBIX/IPOTHO3UPYEMBIX AAHHBIX, /MU JaHHBIX MOAEIHPOBAHUS, KaK OBLIO
YHOMSIHYTO BBILIE), aCCOLUMPOBAHHBIX C NPOAYKTUBHBIM IactoMm, I1B u
ciaboOMUHEpaau30BaHHON WK yMsirdeHHOU Bonoi (mmar 1A). JlanHble u3MepeHus
MOTYT BKJIIOUaTh pacxon ussieueHus [I1B u3 npoaykTUBHOrO miacTa, pacxon
HarHeTaHus cl1a0OMHHEpaTU30BaHHON uin ymsardeHHo# Boasl 1is [THO, 3ananHbIi
IUamna3oH cocraBa HarHeraemol Boabl ajs [THO, oOmuii pacxon HarHETaHUS] BOMBI,
muHepanusanus [1B, nnu koMOMHAIIMIO BCEX 3THX JaHHBIX.

Cnoco0 1 Takke BKIIOUAET MOJy4YeHHe HHPpOpMaLHUH O mapaMeTpax miacta (mar
1B). UHpopmanus o0 mapaMeTpax Ijacta MOKET BKJIOUYATh: BbIACICHNE OOHONW HIIH
OoJiee 30H UM CEKUHMH MPOAYKTUBHOTO IJIACTa B KadyecTBe 30H HarHeTanus [THO,
pacxon Haraeranus npu [THO, acconuupoBaHHbBIN ¢ KaXKa0# U3 ONHOU uin Oojiee 30H
HarHetaHus [THO, Beigenenne oqHoN i 0ojee 30H UM CEKIIUH TPOAYKTUBHOTO
IJ1acTa B Ka4eCTBE OJHOM MU Oojiee 30H YTHUIM3ALMOHHOTO 3aKaUNBaHUS, PACXON
HarHeTaHus B 30HY YTUJIM3AlMH, ACCOLMUPOBAHHBIN C KaXXIOW U3 OJHON uiu Oomee

30H YTHUJINU3ALMOHHOTO 3aKaYMBaHUs, HHQOPMAIIUIO, KACAIOLIYIOCS OOHON uiu Oosee
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BO3MOXHBIX MPOLEAYDP YTUINU3ALNU Oe3 0OpaTHOIO 3aKauMBaHUsA, U PACXOA
yTuiu3aunu 0e3 oOpaTHOTO 3aKaYUBaHUSA, aCCOLMUPOBAHHBIA C KAXKIOW U3 OJHOUN HIIH
bonee mpouenyp yrunusanuu 6e3 oOparHoro 3akaunBaHusi. Hanpumep, packpsIThie B
HACTOsIIIEM ONMHMCAHUH CPECTBO, CUCTEMA UJIM CIIOCOO MOTYT OBITh UCIIOJb30BAHBI IJIs
J000r0 MPOAYKTHBHOTO MJIACTA MJIH C JIOOBIM MJIACTOM, KOTOPBIH MOYKET OBbITh
paszesieH Ha CeKLHH, CeTMEHThI UJIU 30HbI (HAPUMep, pa3ieeHHble PU3UYECKH, HITH
"BooOpaskaemMble" MJIM BUPTYaJIbHbIE) JJIs HATHETAHUS POOKH
c1abOMUHEPATU30BAHHON BOJBI HJIM YMSITYEHHOH BOJIBI B PEKUME BTOPHUHOM
n00bIYH, BCJIE 32 KOTOPBIM 3aKaYMBAETCS MJIACTOBAs BOZAA, 3aKAUYMBACTCS
c1aboOMUHEpaTU30BaHHAS BOJA MJIM YMSTYEHHAs BOJA B PEXKUME TPETHYHON HOOBIYH
NoCJie HarHeTaHUs MJIaCTOBOH BoAbI, vtk s yrunu3anuu [IB. CpenctBo MoxkeT OBITH
UCIIOJIb30BAHO IJISl MPOBEPKH CIAOBIX MECT U JJIsA pa3pabOTKU MIaHa NeHCTBUHN, U
MOJKET NMPHUBECTH K pa3paboTKe aJbTEePHATUBHOTO IUJIaHA HATHETAHUS/YTUIN3ALHH, U,
BO3MOXXHO, MOBJIUSIET HA pa3paboOTKy MeCTOPOXKACHU (HapuMep, MPOAYyKTHBHOTO
IJ1aCTa) B OTHOIIEHUHU KOJUYECTBA HATHETAHUH B KAXIYIO CEKIMIO UJIU 30HY IJIACTa,
pasmepa HacocoB/MaHU(ONBIOB U T.A. B BapuaHTe OCYIECTBICHHUS, UCIIOIb3YETCs
aHaJIU3 C IPUBJIEUEHHUEM PACKPBITOrO 31€Ch CPEACTBA, sl pa3pabOTKH KOHCTPYKIUH
obopynoBanus s 3asoaaenus aist [IHO.

Cnoco0 1 Takyke BKIIIOUAET ONpeeseHne pacxoia CMEIINBAaHUs, COAEPIKALIErO
10 MeHbLIeH Mepe JyacTh pacxona ordopa I1B u nmo meHbIne yacTh pacxona
HarHeTaHus c1abOMUHEPaTU30BAHHON UM YMATYEHHON BOJBI, AJIS MOJTYyYEHHUS
CMelIaHHOMN HarHeTtaTe bHOU skunkocTu (mar 1C). Pacxon cMelnuBaHus MOXKeT ObITh
BBIOpaH IS MOAEPKAHUS COCTaBA CMEIMIAHHON HATHETATEIbHON JKHUJAKOCTH B
Auana3oHe coctasa st HarHeraTenbHoU Boabl 1t [THO. CoctaBamu B 3ajaHHOM
paboueM nquamna3oHe IJisi CErMEHTAa MM 00JIACTH MPOAYKTUBHOIO IJIACTA SBJISIOTCS
COCTaBbI, KOTOPBIE, COTJIACHO MPOTHO3Y, 00ECMEeUNBAIOT NOCTHXKEHHUE MOBBIIIEHHOM
Hereornauu (ITHO) ot xaxaoi obiacTv MPOOYKTHBHOTO IMJIAaCTa, B COYETAHUH C
NpeaoTBpaIleHUEM, CHIDKEHHEM MJIM MUHUMHU3aUHeH pUCKa YXYIIIEeHUS
KOJIJIEKTOPCKUX CBOMCTB IJacta B 3TO# ero obiactu. Hanmpumep, pacxon cMemnBaHus
MOXET OBITh ONMpeaeeH TaK, YTOOBI CMEIIaHHas BOJA FJIM CMEIIaHHAasl NH)KEKIIHMOHHAs
KUJKOCTh UMena 3a7aHHyo MuHepanuszauuto, OCPTB, koHLeHTpanuo OAHOrO WU
Oosiee KATHOHOB MJIM MX KOMOMHALIMIO, PaBHYIO 1efeBoil BennunHe. Hanpumep, B
BapUAaHTAaX OCYLIECTBICHUS PACXOJ CMEIINBAHUSA 00€CIeYnBaeT LEJIEBYIO

MHUHEPAIU3ALUI0 B CMELIIAHHONW HArHETATEJbHON KUAKOCTU. B onucaHHbIX nanee
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BapHUaHTaX OCYILIECTBJECHUs, KonuuecTBo 1B TakoBo, uTo nns yrunuszauuu sceit [1B
3a7€ICTBYy€eTCs CMELIMBAHUE C PACXOAOM CMELIUBAaHUs, NP KOTOPOM CMeIlaHHas
HarHeTaTeJlbHas )KUAKOCTb UMEeT 3aaHHYy0 MuHepanusauuw, OCPTB,
KOHLIEHTPALUIO OJHOTO MK 00Jiee KATUOHOB MJIM UX KOMOMHAIMIO, TPEBbIIIAI0 YO
L[€JIEBOE 3HAUECHUE, HO MEHee MOPOrOBOM BEJINUYMHBI, BbILIE€ KOTOPOH YXYyAIIAeTCs
ITHO. B BapuaHTax ocymecTBieHus, rae koandectso [IB TakoBo, uTo yrunusamnus
UMEIOLIUMUCS MPOLEAYPAMHU YTHIN3AUU (BKIIOUYAst OMMCAHHBIE BBIIIE TPOLEYPBI
YTUIU3ALHU ¢ OOpaTHBIM 3aKaYMBaHUEM U 0e3 00paTHOTO 3aKaYUBAHMS ) MPUBOIUT K
CMEIIMBAHUIO C PACXOJAOM CMEIINBAHMUS, IPU KOTOPOM CMELIaHHAsl HarHeTaTelbHas
KUAKOCTh uMeeT MuHepaiausanuio, OCPTB, koHIIEHTpanuo OHOTO I Oosee
KaTHOHOB, WJIM KOMOMHAIUS BCEX 3TUX MapaMeTPOB NMPEBBIINAET MOPOTOBYI0 BEIHUUHY
11l HUX, BMECTO TOoro, 4toOsl yxyamarts [THO Bo Bcex u3 ogHoro uiu 0omee
cerMeHTax nmponyktusHoro miuacta ¢ [THO, ogun unu 6oiee CerMeHTOB
NPOAYKTHBHOIO IjacTta, BeiaeneHHbx A [THO, moryT ObITh mepeHa3HAYEHBI IS
yrunuzaunu, u u30siTok [1B 3akaunBaercss ooparHo mo mapmpyty O3I1B B onuH unu
6onee cermenToB ITHO, nepeHasHaue€HHBIX KaK CErMEHT(-bl) IJIs yTUIU3aUU. Takum
obpaszom, nodsrga ¢ ITHO moxeT ObITh MPOAOIIKEHA B OCTABIINXCS CErMEHTaX,
BbIAENeHHBIX MIs1 HarHeTtanus s ITHO, u I1B B moiaHOM 00beMe MOKET OBbITh
YTUJIU3UPOBAHA MO PA3JIMYHBIM MaplIpyTaM YTUIHU3ALUU.

Crnoco6 1 Takke BKJIIOYAaET AUHAMHYECKOE paclpeesieHne BCero KOJu4ecTna
I1B cpeau pasnuyHbIX NPOLENYp YTHIM3ALUU ¢ OOpaTHBIM 3aKkaunBaHueM (a) u Oe3
obpatHoro 3akayuBanus (0) (war 1E). [Ipouenypa yrunuszanuuu oOpaTHbIM
3aKkayuBaHUeM (a) BKJIOYaeT oOpaTHOE 3aKaYyMBaHHUE B MPONYKTUBHBIN IJIACT Yepes3
CMEIIUBaHNE CO CJIaOOMUHEPANTN3OBAHHONW MJIM YMITUYEHHONW BOAOHN U HAarHETaHUE B
onHy wiu Oonee 30H HarHeTanus nis [IHO, HarHeTaHue B onHY uiau Oojee
YTHUINU3ALHNOHHBIX 30H HACHETAHUsI, WU KOMOMHAUMK 3TUX npoueayp. Komuuectso
I1B, 3akauaHHOE OOpPATHO B MPOAYKTHBHBIN IJIACT B (a) MOXKET OBITh, TAKUM 00pa3oM,
pasneneHo cpeau onHoro uiau 6onee u3: (B) koauuectsa [IB, cMemaHHON C MOTOKOM
c1abOMUHEPATU30BAHHON UM YMITYEHHOW BOABI AJIS MMOJyYEHHS MOTOKA
cnaboMuHepaau30BaHHOW miin ymsirdeHHOU Boabl 1uist [THO, umeromeii obmee
comepxkaHue pacTBOpeHHBIX TBepAbIX BemecTB (OCPTB) u nonHsbIi cocTas B
npeaenax LeJleBOd MUHEpPAIH3aluy U [IeJIeBOr0 COCTaBa (HampuMep, B Impeaeax
1[eJIeBOro nuana3oHa cocrasa) s neneit [IHO u BBonuMoli B Buae npoOku

cnaboMuHepaau30BaHHOH, Win yMmsirdaeHHOU, Boabl 1isi [IHO B onun uinu Oonee
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CEerMeHTbI IPOAYKTHBHOTO IJIACTA, BBIIEIEHHBIX AJI BTOPUYHOTO MU TPETHIHOTO
pexxuma ITHO ¢ 3aBonHeHHEM c1a0OMHHEPATU30BaAHHON MIJIM YMSATYEHHON BOJOMH; (T)
konuuecTBa 1B, ncnonp3oBaHHON B kauecTBe paboydeil U/Uiau NPOMBIBOYHOM
KUIKOCTH, HATHETAeMOW B OJMH WK 00Jiee CErMEHTOB NPOAYKTHBHOIO IJIACTA,
BbiaeneHHbIx st [THO ¢ 3aBonHEeHUEeM cliabOMUHEpalTu30BaAHHON MJIH yMSATYEHHON
BOJAOMW IOCJIE W/UIH Nepell, COOTBETCTBEHHO, HATHETAHHS TyAa NPOOKH
craboMUHepaTu30BaHHON uinu ymsirdeHHoi Boasl aist [THO; (x) xonuuectsa I1B,
UCIIOJb30BAHHOW B PEKMME BTOPUYHON JOOBIYM ¢ HATHETAHUEM B OJMH UJIU Oojee
CErMeHTOB MPOAYKTUBHOIO IJIACTA, BhIAEJNEHHBbIX At TpetrnaHoro [THO ¢
HarHeTaHueM CJIa0OMHHEPAIN30BAHHON MM YMSATYEHHOHN BOJBI, MEpe HATHETAHHEM
Tyaa npoOKku ciabOMUHEpPANTN30BAaHHONW MM yMsrdeHHon Boasl st [THO B
TPETHYHOM pekume no0brun; (€) konuuectsa I1B, 3akauaHHON B BUIe
YTUINU3ALHOHHOTO MOTOKA B OJIMH UJIK 00Jiee CErMEHTOB NPOAYKTUBHOIO IJIACTA,
BbIIENIEHHBIX s yruiusanuu 11B; u (k) xonuuectsa 1B, cMemanHONi ¢ MOTOKOM
c1abOMUHEPATU30BAHHON UM YMITYE€HHOW BOABI AJIS MMOJNyYEHH ST TOTOKA
cnaboMuHepanu3oBaHHOW miu ymsiraeaHou Boabl st [THO, umeromero OCPTB u
HMOHHBIN COCTaB B Ipeaeax NOPOTOBbIX 3HAYEHUH IO MUHEPATIU3ALHUHU U 110 COCTABY
(Hanmpumep, B mpenenax quanasoHa coctasa) i ueneil [IHO u BBonumoli B Buie
npoOku crnaboMuHepann3oBaHHON nnu ymsardyenHoil soasl 1ia [IHO B oqun unu Gonee
CErMeHTOB NMPOAYKTUBHOIO IJIACTA, BBIJENEHHBIX AJIs1 BTOPUYHOTO HJIM TPETHYHOTO
pexuma ITHO ¢ 3aBogHeHneM ciiabOMHHEPATHN30BAHHON WU YMSATYeHHON BOJOH;
u/unu (3) konudectna [1B, cMemaHHOM ¢ MOTOKOM ¢1a0OMHUHEPATU30BAHHON UITH
YMSTUYEHHOW BOJBI ISl TOJYUYEHHUS TOTOKA CIabOMUHEpPaTu30BaHHON HJIH YMSATUYEHHOH
Boawl 1Jist [THO, umeromeit MuHepalnu3anuio BhIlle MOPOTOBONM MUHEPATU3ALUU IS
ueneit [THO, u BBeneHHOW B ONUH WK OOJiee CETMEHTOB MPOAYKTUBHOTO TJIACTa.
Konuuectsa [1B, pacnpenenenusie Ajs Kaxaon u3 mpouenyp (B), (1), (n), (e), (k)
u/unu (3), MOTYT OAAEPKUBATHCS HUXKE MPENENbHbIX KOJUYECTB JUJIsl 3aKaUBAHUS
111 aCCOLIMMPOBAHHBIX OJHOT'O UJIKM 0OJiee CErMEHTOB IIACTA.

IMpouenypsl (0) yrunuszanuu 6€3 0OpaTHOrO 3aKaUYMBAHUS BKJIIOYAOT (1)
OTTPY3Ky ¢ nobriBaemMoit HepThIO, (K) cOpoc 3a 6OPT MM UX KOMOUHALIUIO.
Konuuectso 1B, Haxonsmeecs: B qoObiBaeMoi HehTH st OTTPY3KHU B mpouenype (u),
MOXKET MOJIAEPKUBATHCA HUKE MAKCUMAJIBHOTO Mpeaesia Al OTTPY3KU (HampuMep, 1o
OCHOBHBIM TBepAbIM BemecTBaM U Boge, OTB&B), a konuuectso [1B, cOpomenHoe 3a

60opT B (K), MOKET NOAAEPKUBATHCS HU)KE MAKCUMAJIbHOTO Pa3pelIeHHOTO Mpeaena
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cOpoca 3a 6opt. Hanmpumep, npenensHoe konnuectBo OTB&B MoxeT cocTaBiaTh
MeHee puMepHO 3 00beMHBIX npoueHTa (% 00.) BOIBI UM MeHee 5 00BEMHBIX
npoueHToB (% 00.) BOABI, WJIN MpeaebHOE KOJIMYECTBO cOpoca 3a OOPT MOXKeT
COCTaBJIATHh NpuMepHO 20 ThICSIY HOpMaNbHBIX Oappeneii B neHb (mstb/d). I1B,
yIOMHHaeMasi Kak BXOJAINAasi B COCTaB OTTPY3KH 100ObIBaeMOi HeGTH B (1), MOXKET
BKJIFOYATh UJIU COCTOSATH U3 "oTrpy3ku" IIB uepe3 BBenenue B I[IB/BOIOHOCHBI
rOpU30HT B pasnudHoi mopoae. COpoc 3a 60pT B (k) comepkuT cOpOC BOABI HA
NOBEPXHOCTh (HAIPUMEpP, B MOPE W/HIIH PEKH).

Hns Gonee moapoOHOro MPEACTABIEHUS PA3JIMYHBIX MPOLEAYP YTUIU3ALMH C
oOpaTHbIM 3akauuBaHUeM uiu 0e3 oOpatHoro 3akaunBanus (mwar 1E), nanee
NPUBOJIUTCS OMTMCAHNE YaCTHBIX BAPHAHTOB MPOMBICIOBOTO 00OPYIOBAHHS CO
CCBUTKOM Ha ur. 2, nmpencTapisromero cxemy | cucrembl uinu o00pyAOBaHUSA, IS
KOTOPBIX MOXET OBITh UCIIOJNIB30BAHO OMUCAHHOE 3[1€Ch CpeaAcTBO onTuMu3anuu [1B
s pacnpenenenus yrunusaunu [I1B. Cxema I o0opynoBaHus COREpKUT YCTPONUCTBO,
WM YCTAaHOBKY 30, NeMUHEepalu3aluu UJIH YMITYEHUs BOJBL, JUHUIO 35 1Uis
clla0OMUHEPATU30BAHHON MM YMSITYEHHOW BOJBL, JIMHUIO 83 IJIsl TJIaCTOBOW BOIBI,
BCAChIBAOIINE MAaHU(OIBbI, BKIOYaromue Manugonba 40 ns
c1abOMUHEPATU30BAHHON UM YMAT4€HHOW BOABI U MaHUG oAb 50 yTUIn3anuu,
HarHeraTelbHble HacoChl 60, HarHeTaTeIbHbIE KOJJIEKTOPHI, BKIIOYAIOLUINE KOJJIEKTOP
45 nns cnaboMUHEPaNTU30BAHHON MIJIM YMSITUEHHOM BOABI M KOJUIEKTOP 55
YTHJIM3A1UH, POAYKTUBHBIN MacT 65, cogepxkaimuil onHy uiu 0ojee CeKLUU Win
CEerMEHTOB, BbIIEJIEHHBIX JJIsl HATHeTaHus npu 3asogHeHuu npu ITHO, u
aCCOLMHMPOBAHHBIE HATHETATENH CIA00OMHUHEPATN30BAHHON UM YMSITYEHHOUW BOJIBI,
onHa uiau 0oJiee CEKIUI, CETMEHTOB HJIU 30H, BBIAEJEHHBIX JJIsl YTUIU3ALUU U
aCCOLMMPOBAHHBIX HATHETATENCH YTHIN3UPYEMON BOABI, U aCCOLMUPOBAHHBIX C
OHOM niu OoJjiee HarHETaTENbHBIX CKBAKUH U OAHOU MIIM O0Jiee SKCITyaTallHOHHBIX
CKBaXXHH, cemnapatop 75 u ycrpoiictso 80 o6padborku I1B.

YerpoticTBo (ycTaHoBKa) 30 neMUHEpaTU3aUU UIH YMSITYEHUS BOJBI TO3BOJISET
NOJIy4aTh JEMHUHEPAIH3OBAHHYIO WJIH YMITYEHHYIO BOJY M3 MUTATEIbHONW BOABI B
auHuu 21 nutarenpHol Boabl. CiaboMUHEpaIn30BaHHON MJIM YMATYEHHOH BOAOM
MOXKET ObITh CTaOOMUHEPATN30BAHHAS BOAA, MMOJlydaeMas OOpaTHbIM OCMOCOM,
HaHO(UIbTpanMen, NI UX KOMOWHALIMEH, NN YMIT4eHHasl BOJA, MOJydaeMast

HaHO(uIpTpanuen (HanpuMep, Ha YCTAHOBKE OUYMCTKH BOAbI OT cyabdaros, YOC),
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OCaXXIE€HHEM HOHOB XXECTKOCTH (Hampumep, 00padOoTKON U3BECTHIO), HOHHBIM
0OMEHOM, UJIM UX KOMOUHAILIUEH.

B BapuanTax ocylecTBieHus, yCTPOUCTBO 30 AeMUHEepalIu3aluu Uin
yMSTUEeHHUsI BOAbI COAEPKUT Moaysu obpatHoro ocmoca (00), monynu
HaHopunbTpaunu (H®) nnn nx xomOunanuio. Hanpumep, B BapuaHTax
OCYLIECTBJICHHUs], YCTPOHCTBO 30 neMHUHEpaNIU3allui WU YMITY€HUsl COAEPKUT OJHY
wiu 6osee Oatapero OO/H®, kaxkaast u3 KOTOPBIX conep:KuT Heckoabko OO moaynei,
npudeM kKaxabid u3 OO monynei conepkut Heckonbko OO MeMOpaH, U HECKOIBKO
H® monyneit, npuuem kaxaeiii us H® monyneit cogepxut Heckoiapko H® memOpaH.
B HekoTOpBIX ciiydasix MOTYT ynoMuHaThCsl Y@ GUIbTPHI, B 3aBUCUMOCTHU OT
KOHKPETHOUW KOHCTpyKIuu Ha3biBaeMble Y@ "memOpanamu". ITorok OO moxeTt ObITh
OTBeJeH U3 ycTpoiicTBa 30 AeMUHepalu3auuu Ui yMardeHus Boasl no jguHuu 32 00,
u notok H® mosxet ObITh OTBeeH U3 ycTpoiicTBa 30 neMuHepanIu3anuy uin
yMsirdeHust Bonbl o Juauu 33 H®. J{ns ynanenus koHnenrpara u3z 6arapeit OO/HO
MOXKET HCIIOJIb30BATHCS OJHA UJIN OOJiee KOHIIEHTPATHBIX JTUHUN 29.

B npyrom nmpumepe, B BapuaHTe OCyI[eCTBICHUS Ha QUr. 3, MpeacTaBIIsO el
cxemy II mpomeicioBOro 00OpyAOBaHUSA, AJIsI KOTOPOTO MOKET OBITh HCIOJIB30BAHO
packpeITOE 31€eCh cpeacTBo ontumusanuu I1B nns pacnpenenenus yrunusauuu 1B B
COOTBETCTBHUHU C JPYTUM BaAPUAHTOM OCYLIE€CTBJIEHUS HACTOSLIErO PACKPBITHUS,
ycTpoiicTBo 30 neMuHepanu3aluu UIN yMIT4YeHUs COAEPKUT CUCTEMY
aeMuHepanuzaunu, umermyw tpu oatapen OO/H® 30A, 30B u 30C, xaxnas us
KOTOPBIX BBINOJHEHA ¢ BO3MOKHOCTBIO MOJTY4Y€HHUS U3 MUTATEIbHON BOABI B
nutratenbHbIX TUHUSIX 21A, 21B u 212C, cooTBercTBeHHO, motoka OO unu nepmeara
B muHusX OO 32A, 32B u 32C, COOTBETCTBEHHO, KOTOPbIE O0ObEIUHSIIOTCS IJIs
dbopmupoanus moroka OO nmepmeara B tuHuu OO 32, u moroka H® unu nepmeara B
muansix H® 33A, 33B u 33C, COOTBETCTBEHHO, KOTOPbIE OOBEAUHSIOTCS IS
dbopmupoanus noroka H® nepmeara B nunun H® 33. Kaxnas 6arapes OO/H® 30A,
30B u 30C moxeT coaepxkaTh HeckoJabko moayaei OO unu ux rpynn, moayneit HO
WJIN UX TPYII, WUIM UX KoMOuHanuii. Hanpumep, B BapuaHTe OCyIIeCTBIEHUS Ha (Qur.
3, 6atapest OO 30A comepxut moayau/rpynnsl OO 31A u moaynu/rpynnst HO 31A",
6artapes OO 30B conepsxut moaynu/rpynnsl OO 31B u moaynu/rpynnst H® 31B', u
6artapes OO 30C conepsxkut moaynu/rpynnsl OO 31C u moaynu/rpynnet HO 31C'. B
BApUAaHTAaX OCYLIECTBIEHUS, MOMUMO npoyero, moayiau OO moryTt obecnednBaTh

nonyuerue Boasl OO ¢ MuHepanuzauueil uiu oOIMUM CONepKaHNEM PaCTBOPEHHBIX
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tBepabix BemecTB (OCPTB) menee unu pasabeiM npumMepno 300, 250, 200 ppm. B
BapUaHTaX OCYLIECTBIEHUS, IOMUMO npouero, moayiau H® moryT obecneunBaTh
nonyuenue Boasl H® ¢ MuHepanuzanuei nim o0ImuM coiepkaHueM pacTBOPEH HbIX
TBepabix BeumecTB (OCPTB) menee unu pasubeiM npumepno 30000, 25000, 20000 ppm.
Ecnu xonuuectso [IB (Hanpumep, B ntuHuu 70, ONMCAHHON Aajee) BbICOKO,
ycTpoiicTBo 30 cnaboMUHEpaln30BaHHON MJIH YMSATYEHHON BOJIBI MOJKET
BbIpabaTeiBaTh Oosbine BoAbl ¢ OO nmepmeaTrom u MeHbme ¢ H® nepmearom,
obecneunBasi TeM caMbiM cMemuBanue Boabl OO ¢ Oonbmnm konudectBoM I1B, kak
3TO OMHUCAHO Jaliee, MPHU 3TOM noaaepuBasi muHepanuszauuto, uau OCPTB,
cocraBHoro noroka ajis [IHO B npenenax ueneBoro Uiv MOpoOroBoro Auana3oHa
cocTaBa.

B anpTepHaTUBHBIX BapUAHTaX OCYILIECTBJIEHHUS, yCTPOHUCTBO 30
AeMHUHEPaTN3aliy U YMITYEHHs BOJBI CONEPIKUT YCTAHOBKY OUHMCTKHU OT CYJb(aToB
(YOC) nns monydeHust ymsiraeHHOU Bonbl. YOC MOXKET conepskaTh HECKOJIBKO
mMonyieid H® nis cenekTUBHOIO yAaleHUsi MHOTOBAJIEHTHBIX HOHOB JJIs TOJyUEHHUs
BOJbI C MIOHM)XEHHBIM COZIEPKAHUEM CYJIb(aTOB, KaK 3TO U3BECTHO B YPOBHE TEXHUKHU.

B BapuanTax ocyiecTBieHus, rae ycTpouctso 30 aeMuHepaau3auuu Uin
yMATYE€HUsI BOJbBI COAEPKUT YCTAHOBKY 04UCTKH OT cynbdaToB (YOC) unu ycTaHOBKY
AeMHUHepaau3auuy (Kak OMUCAaHO BBILIE CO CChUIKON Ha ¢GUr. 3), MOXKET ObITh
UCIIOJIb30BAaH YCTAHOBJIEHHBIH BhILIE [0 MOTOKY GUALTP, Hanpumep, yctpoictso 20
yIbTpapUAbBTPALMH, AN YAAJICHHUS] KPYIHBIX YaCTULl U3 MUTATENbHON BOAbI 11,
HanmpuMep Mopckoi Boasl (MB), monydaemoii u3z nogbemuuka 10 MB, nist monydeHust
MUTATEJbHOIO NOTOKA, BBOJAUMOTO B YCTPONUCTBO 30 AeMUHEpaInu3aluu Uiu
yMsTYeHHUsT BOAbI MO BIOyCKHOM auHum 21 Boabl. B MmemOpaHHOl cucteme
JeMHUHepalu3aluy Uil YMATYeHusl BOAbI MUTATeNbHAsA BOJAA BO BIIYCKHON NUHUH 21
NUTATEIBbHOW BOABI MOXET COJepKaTh MOPCKY Bony (MB), cosloHOBaTyIO BOAY, BOY
BOJOHOCHOT'O FTOPU30HTA, MJIM UX KOMOMHAIuK0. YcTpoicTBo 20 Y@ moxer
comepxaThb Jr00ObIe MOOyIH Y@, 1 MeMOpaHbl MOTYT ObITh HU3BECTHBI CIIEIUAINCTAM B
naHHOM obnactu. B BapuaHTax ocymecTBieHus, Moayian Y@ mwin MmemMOpaHbl
aHAJIOTUYHBI OMUCAHHBIM B MexxayHapoaHoM natente PCT/EP 2017/067443,
onyOnukoBaHHBIM Kak WO/2018/015223, packpbITHE KOTOPOTrO MOJTHOCTHIO BKJIIOYEHO
B HACTOsLIee ONUCAHUE AJ LeJeld, He MPOTHBOPEYAIUX 3TOMY PACKPBITHIO.

B BapuanTax ocyiecTBieHus, yCTpOUCTBO 30 feMHUHepalIu3aluu Uin

YMSITUEHUSI BOABI COAEPIKUT YCTPONUCTBO YMITYE€HUs BOABI, HCIOJb3YyHOLIEE
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HOHOOOMEHHYIO TEXHOJIOTHIO. DTa HOHOOOMEHHAs! TEXHOJIOT U U3BECTHA B YPOBHE
TEXHHUKH, HallpUMep, ONMHCaHa B MexXAyHapoaHoi nateHTHOH 3asaBke PCT/US
2009/001816, onybnukoBanHoit kak W0O/2009/123683, packpbITue KOTOPOii
MOJIHOCTBIO BKJIIOYEHO B HACTOsALIEE ONMUCAHUE AJI Lejel, He MPOTUBOPEYAIIUX 3TOMY
packpbITHIO. XOTS 3TO PACKPbITHE MPUBEAEHO NPUMEHUTEIBHO K HOHHOMY OOMEHY U
pereHepanuu HOHOOOMEHHBIX CMOJI MOCPEACTBOM IMOJYyYa€MOTO HACHIIIEHHOTO
pacTBOpa IpU €ro HaJIM4YMU, B BAPUAHTAX OCYLIECTBJIEHUS AJIsl pereHepanuu
HOHOOOMEHHBIX CMOJI MOXKET ObITh UCMOJb30BaH Xjopua Hatpus (NaCl) wiu gpyras
conb I'pynnel TA ranounoBogopoHON KHUCIOTHI

B anprepHaTHUBHBIX BapUaHTAaX OCYLIECTBJIEHUs, yCTpoicTBO 30
JeMUHepalu3aluy Uil YMATUYeHUs] BOABI COEPIKUT YCTPONHCTBO, BBINOJIHEHHOE C
BO3MOJKHOCTBIO MTOJIYUE€HHUs] YMSITYE€HHON BOJbI MyTEM YCTPaHEHUs KECTKOCTU
(HarmpuMep, MHOTOBAJIEHTHBIX KATHOHOB, HAIPUMEpP, MATHUS U KaJIbLIH) U3
MUATATEJbHOU BOABI B IMHUU 21 NUTATENIBHON BOJBI MOCPEACTBOM OCAXKICHHUS.
Hanpumep, ycTpoiicteo 30 neMuHepaniu3aui U YMITYEHHST BOIBI MOXKET OBITh
HCIIOJIb30BAHO JUISI NTOJIYUEHHUs] YMSITY€HHON BOJbI MOCPEACTBOM "H3BECTKOBAHUSA
BOAbI", KOorga no0aBjaeHNe U3BECTU (HANIPUMED, THAPOOKHUCH KAJbLHs) HCIIOIb3YyETCs
IJIs yAAJIEHUs )KECTKOCTH U3 MUTATEIbHOU BOABI MOCPEACTBOM OCAXKACHUS.
JloGaBneHne U3BeCTH (MU JPYTroro LeJIOYHOr0 MaTepuana) MoKeT ObITh
UCIOJIb30BAaHO st oBbIeHus: pH ¢ Tem, 4TOObI paBHOBECHE COEUHEHHI yriieposaa B
BOJE CABHUTAJIOCH C MPeoOpa3oBaHUEM PACTBOPEHHOI'O AMOKCUIA YIJIepOaa B
OukapOoOHAT U Hajiee B kapOOHAT, B pe3yJbTaTe 4yero odpasyeTcs: 0caaok kapboHara
Kanbus. [ MAPOOKHCH MarHUs TaKKe MOXKET OBbITh OCaXKIEeHA, U U3BECTKOBAHHEM
BOJIbl MOYKHO YJQJIUTh APyrie MHOTOBAJIEHTHbIE KATHOHBI, HAIPUMeED XKeje3a, U3
MUTAaTEJIbHON BOJBI.

B BapmaHTax OCyIIECTBJIECHUS, UCIOIb3YIOMNX HOHHBIH OOMEH UJIM OCAXKIAEHHE
HOHOB JKECTKOCTHU (HaNpUMep, U3BECTKOBAHUEM BOABI) IS MOJIYUEHUS YMITYEHHOM
Boabl 1uis neneit [IIHO, nnactoBas Boga MOKET UCHOJIb30BAThCs B Ka4eCTBE
NUTATEIbHONW BOABI (MM IO MEHbINEH Mepe €€ KOMIIOHEHTa) B IMHUH 2] mUTaTenbHOM
BOJbI, TEM CaMbIM 00pa3ys apyrue cpeactsa yruiusanuu [1B. Dtot cnocod mMoxer
obyianaTh MPEUMYyLIECTBOM Mepes JeMUHepantn3anued MeMOpaHaMu WIN yMATYCHUS
membpanamu (Hanpumep, YHC) B BapuaHTax OCYILIECTBIICHUS, TI€ HE3HAUUTEIbHbBIE

konuuectBa HeTHu B IIB 00BMHO OTpaBasAOT Takue MeMOpaHbl. Bo3MoXHOCTD
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noJlyuyeHust ymsirdeHHo# Boabl u3 I[I1B mMoker obecrnieunBatrh OO0bLIYyI0 THOKOCTD IPHU
yrunusauuu 11B.

IIpou3BOAUTENBHOCTD YCTPONCTBA AEMUHEPAIU3ALUH UIIU YMATUYEHUS BOJBI,
WM ycTaHOBKH 30, MOKeT OBITh OIpezeseHa no odmemy pacxony yruiusauuu [1B,
pacxony HarHeTaHHs CJa0OMUHEpPaTN30BAHHON HIIM YMITYEHHOH BOABI (Hampumep,
TpeOOBaHUS IO MPUEMUCTOCTH A CI1a0OMHHEPATN30BAHHON MM YMSATYEHHOH BOJIBI
HarHeTaTeJbHOW CKBAXKMHBI B OJTHOM WJIU 00Jiee CerMEeHTaX MEeCTOPOXKICHUS JJIsI
3aBOJHEHUsI C1a0OMUHEPATU30BaHHON niu ymsardennoi sogou npu [THO), u (nus
MOPCKHUX YCTAHOBOK) MO OTPAHUYEHHSIM B OTHOIIEHUHN Macchl U rabaputoB. Kak
MIOKa3aHO HUXE, TOCKOJBKY BCEH 3aKa4MBAa€MOM BOJOW SABJISETCS WU IJIACTOBAsi BOAA,
wiu ciaboMHUHEpaln30BaHHAs BONA, WK yMsrdeHHas sona st [THO, pasHuna mexny
pacxoaoM HarHeTaHHs BCeH BOAbI (ompenenseMoil TpeOOBaHUSIMHU 1O 3aMELICHUIO
NyCTOT MPOAYKTHUBHOTO MJACTa) U pacxonoM odparHoro 3akaunBanus [IB onpenensier
3aBHCHUMOCTD B MOTPEeOHOCTH 10OABOYHON C1a0OMHUHEPATN30BAHHON HIJIM YMSATYEHHOM
Bonbl (Hampumep, Boabsl O0). MakCuMyM B 3TO# 3aBUCHMOCTH MOXKET OBITh
UCIIOJIb30BAaH KaK OCHOBA AJIA onpeneseHus 3¢ PpeKkTUBHOTO pa3mepa ycTaHoBKHU 30
AeMHUHEPATN3aliy UM YMITYEHUs BOJBI, C YUETOM HENPEABUAEHHBIX OOCTOATEIbCTB
win oovema npobku (Hanpumep, = 10% 3anmac Ha HenmpeaBUAEHHbIE OOCTOSTENBCTBA).

JUnst yTUNIU3AaIUU U3JUIIKOB C1a0OMUHEPATN30BAHHON MM YMATYEHHON BOJBI
MO’KeT OBITh HCIIOJIB30BaHA JUHUS 36 cOpOoca U3IUIIKOB CJIa0OMUHEPAITU30BAHHON
WIN YMSITYEHHOH Boabl. B BapmaHTax ocymecTsieHus, JuHusA 36 cOpoca MoxeT ObITh
ucnojb3oBaHa s copoca nznuumkoB Boasl OO u3 nmuunu OO0 32, a apyras nuaus 36
cOpoca MoKeT OBITh UCTIONIB30BaHA sl cOpoca u3nuiukoB BoAbl H® u3 nunnu 33 HO.
B BapuanTax ocymectpienus, usnuimek OO/H® Boabl, yTUIN3UPYEMOU Yepe3 JTUHUIO
36 copoca OO/H®, moxet ObiTh cOporien B mope. KonudecrBo nmoroka 33 HO
nepmeata uinu noroka 32 OO nepMeaTa, UMeEIOIIErocs AJs CMEIIUBAHUA IIPU
(bOpMHUPOBAHUHU COCTABHOTO MOTOKa(-0B) C1a0OMUHEpaTU30BAHHON MJIU YMSTYeHHOU
BONbI JUTst HarHeTaHwus pu [THO, MoxkeT ObITh OBICTPO CKOPPEKTHPOBAHO (B peabHOM
BPEMEHH) MMyTEM OTBEICHHS U3MEHSIOUIUXCS KonuuecTB notoka 33 H® nepmeara min
notoka 32 OO nepmearta u3 yctaHoBku 30 AeMuHepalu3aluy, HalpuMep, B MacC UB
BOBI (Hampumep okeaH) no "nuHuu copoca" 36 H® nepmeara unu OO nepmeaTa min
obpennHerHOTO OO/H® nepmeara, o60pynoBaHHON "pa3rpy304HbIM KJamaHoMm" .
Pa3rpy304HBIM KJIamaHOM MOXET OBITh PETYJHPYEMBIi KianaH (Hapumep,

IPOCCENbHBIN KJIalaH) KOTOPBIM MOKET ObITh YCTAHOBJIEH B Pa3HbIE MOJIOKECHUS
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(MeXIy MOJHOCTBIO 3aKPBITHIM U IMOJHOCTBIO OTKPBITHIM IOJOKEHUEM ) AJIsI
perynuposanus konndects H® nepmeara, OO nepmeara ninn OO/H® nepmeara,
BBIBOAUMOTO U3 CUCTEMBI.

Ecnu orsenenue numnero H® nepmeara, numuero OO nepmearta, Uin JUIIHETO
OO/H® nepmeaTa NpOUCXOAUT MPOAOJKUTEIbHBII NEPUOA BPEMEHH, HAIPUMeEp, Yachl
WU JHH, TO OJIOK yrpaBieHus (HampuMep, pacCMOTPEeHHbIH HUxe 00k 90
yIpaBJIE€HUs) MOXKET MPOU3BECTH PEryJUPOBKHU B yCTaHOBKE 30 neMHUHepanu3aluu
WJIU TIOJIyYeHHsI YMSATUEHHON BOJBI OTKJIIOUEHHEeM oaHOoTo min 6osee H® monyneit us
y3ia H® unu ogHoro wiu 6onee OO monyneidi u3 y3na OO, TeM caMbIM CHUKAsI
npousBoauTenbHOCTh nonydyeHuss H® nepmeara unu OO nepmeaTa, COOTBETCTBEHHO.

ITo meHbIIe# Mepe yacTh maacToBod Boabl B quaNMU 1B 83 Moxer ObITh
CMeIIaHa CcO cJIa0OMUHEPAITN30BAHHON UM YMITYEHHOW BOJON B JUHHUH 35
c1abOMUHEPATU30BAHHON UM YMITYEHHOH BOABI yepe3 JuHuoo 84 cmemmBanus 1B,
copocom I1B B komnekTop 85 cnaboMuHepaIn30BaHHON UJIM YMSITYEHHON BOIBI, HITH
TO U Apyroe BMmecte. [To MeHbIIEl Mepe J4acTh cliaboMUHEpPaTIN30BAHHONW WU
yMATYEHHOW BOABI B IUHUH 35 c1a0OMHUHEPATN30BAHHON MM YMSTYEHHOUN BOJBI
MOXeT ObITh BBeZieHa B uHUIO [IB 83 uepes moanuTounyro auHui0 37
cna0oMUHEpadIu30BaHHON MJIM yYMsITYeHHOU Bonoi. Takum oOpa3om, 4acTh
cia0OMUHEepaJU30BaHHON MJIM YMSITYEHHOU BOJBI B IMHUU 35 MOKET ObITh CMEIIaHa ¢
IIB B nunuu 83 yepes nunuw 84 cmemunsanus I[IB ansa nonydenus notoka 35A
crnaboMHUHEepaNTu30BaHHON TN ymMsirdeHHOH Boabl u [1B, nnn norokom 83 A
YTHJIN3UPYEMOH BOJBI, YaCTh C1a0OMHHEPAIN30BAHHON UM YMSTY€HHOH BOJbI B
noToke 35A moxet ObITh BBeZeHa B tuHUIO 83 TIB nmo mognutoyHoi nuauu 37
clla0OMUHEPaTU30BAHHOW MM YMSITYEHHOW BOJIBI, IS MOJydYeHus: moToka 35B
c1aboOMUHEPATU30BAHHON UK yMsirdeHHO# Boabl U motoka 83C 1B unn
YTUIU3UPYEMOH BOIbI, yacTh [IB B muHUE 83 MOXKeT ObITh CMEIIaHa MOCPEICTBOM
auanu 85 ¢ motokom 35B cnabomMuHEpalTn30BAHHOW UM YMSITYEHHON BOMABI, IJIs
nojavu ciadoOMHHEPaTN30BaHHONW WIIH yMATYeHHOH BoAbl B MOTOK 35C, u moTok 83B
I1B unu yrunusupyemMoi Boasl, uiau ux komOuHanuwo. I[Torok 35C
c1abOMUHEPATU30BAHHON UM YMITYEHHON BOJBI MOXKET OBITh BBEJIEH BO
BcachiBaromuil MaHudoxpa 40 cnaboMUHEpaIN30BAHHON MIIH YMATUYEHHOH BOJBI, a
notok 83C I1B unu yrTunusanuu MOXeT ObITh BBEAEH BO BCACHIBAIOIHNI MaHU(OJIbI
50 yrunusanuu. X0oTs U MaJIOBEPOSITHO, B BAPUAHTAX OCYLIECTBIEHUS NUTATEIbHAS

BOJa B IMHUU 21 MokeT ObITh BBEeHA B JUHUIO 83 mpu HEOOXOAUMOCTH JIJIs
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BBITIOJIHEHUS TPeOOBAHUI 1JIs 3aMeIleHHs] MyCTOT, HAPUMepP B NPOAYKTUBHBIN IIACT
65 MOKET 3aKa4YMBaThCs MOPCKas BOJAa BMECTE C YTUIM3UPYEMOIN BOAOH, COAEpIKALLECH
I1B.

YerpoiicTBo 60 MHKEKLIMOHHON HAKAYKU COAEPIKUT HECKOJIBKO HarHEeTaTeJIbHbBIX
HACOCOB, HCIOJIb3YEMBbIX JUUIl HAKAUYUBAHUS CIA0OMUHEPATN30BAHHON NN
yMmsirueHHoH Boabl 35C, BBOOUMOIT yepes JuHUI0(-1) 41 OT BcachiBaroLero
manudoapaa 40 cnaboMuHEpaTu30BAHHON MM YMSITY€HHOM BOJBI B HArHETATE IbHBIN
KOJUIEKTOp 45 c1aboMUHEPATN30BAHHON UM YMSTYEHHOW BOABI Yepe3 JUHUIO(-u) 42
WU B HAaTHETATEJIbHBIN KOJUIEKTOP 55 yTuinuzauuu yepes JuHuio(-u) 52, nubdo
HaKaYuBaHUs yTUIu3upyemon Boanl 83C, BBonuMoii yepes nunuto(-u) 51 u3
BcachiBaromero Mauugonpaa S0 yTuiu3anuu B HarHETaTeIbHbINA KOJIJIEKTOp 45
c1abOMUHEPATU30BAHHON UM YMITYE€HHOW BOABI O TUHHUU(-51M) 42 UIu B
HAarHeTaTeNbHBIN KOJUIEKTOpP 55 yTunuzauuu no suHuu(-sam) 52. XKenarenbHo, 4T00BI
YCTPOHCTBO HAKAYKH COAEPIKAIO JOCTATOYHO HACOCOB TaK, YTOOBI HATHETAHUE U3
moboro Mmanudonabaa B 1I0O0H KOJUIEKTOP HE OTPAHUYNBAJIOCH PACIIOIAraeMbIMU
BO3MOXXHOCTSIMU HAaCOCOB. B BapmnaHTe ocymecTBIeHHs], TOKa3aHHOM Ha Qur. 3, cxema
IT mpombIicIOBOTO OOOPYHOBAHUS CONEPKUT YETHIPEe HArHETATEbHBIX Hacoca 60A,
60B, 60C u 60D. HarneratenbHblil Hacoc 60A npenHa3Ha4eH AJs HAKAUYUBAaHUS BOJbBI
u3 noroka 35C, mogaBaemoro no jJunuu 41A u3 manudonsaa 40
cnaboMHHEpaNTU30BAHHON MU YMSTY€HHON BOJbI, B HATHETATEIbHbBIN KOJIEKTOp 45
c1aboOMHHEPANTH30BAHHOMN MIIM YMSTYE€HHOH BOJBI IO IMHUU 42A, nnu B
HAarHETaTEeNbHBINA KOJJIEKTOp 55 yTunusanuu rno JuHuu S2A, nubo 1Jiss HaKa4uBaHUs
yTUIU3UpyeMoit Boabl u3 notoka 83C, mogaBaemMoro no JuHuM 5S1A U3 BCachlBaKOIIEro
MaHudoapaa SO yTUNIM3aLUK, B HATHETATEIbHbBIH KOJLIEKTOP 45
c1abOMUHEPATU30BAHHON UM YMSITYE€HHOW BOABI O JUHUU 42A unu B
HarHeTaTeJbHbIN KOJNIEKTOp 55 yTunusanuu no JUHUU S2A; HarHeTaTelbHbIH HACOC
60B npenHa3zHavyeH 1Jisl HAKa4MBaHUs BOABI U3 1oToka 35C, BBOIUMOTO B HErO MO
muHun 41B u3 manudonpaa 40 cnaboMuHEpaIn30BaHHON HIJIM YMSITYEHHOHN BOJIBI, B
HarHeTaTeNbHBIN KOJIEKTOp 45 c1aboMHUHEPATU30BAHHON UJIM YMSITYEHHOHN BOJBI 1O
auHUY 42B unu B HarHeTaTeabHbIM KOJIIEKTOP 55 yTUNIU3auuu no JuHuu 52B, unn
HaKa4uBaTh yTUJIHU3UPYEMYI0 Boay u3 notoka 83C, Beoaumyto no auauu 5S1B u3
BcachiBatomero Mmanugosipaa S0 yrunusanuu, B HATHETaTEIbHBINA KOJIJIEKTOp 45
c1abOMUHEPATU30BAHHON UM YMITY€HHOW BOABI O NUHUU 42B nnu B

HarHeTaTeJbHbIM KOJJIEKTOP 55 yTUIM3aLUU 1O JIUHUK 52B; HarHeTaTelbHbI HACOC
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60C nmpenHa3HavyeH JJisl HAKa4MBaHUs BOAbI U3 notoka 35C, BBOAUMOrO B HETO 1O
muHun 41C u3 manudonpaa 40 cnaboMuHEepanIn30BaHHON MIIM YMSATYEHHOHN BOJBI, B
HarHeTaTeNbHBIN KOJJIEKTOp 45 c1aboMHUHEpaIN30BaHHON UJIM YMSATYEHHOHN BOJBI 11O
auHuu 42C UM B HarHETAaTEeNbHbIH KOJJIEKTOp 55 yrunusanuu no aunuu 52C, unu
HaKa4MBaTh YTHIN3UPYyeMyI0 Boay u3 noroka 83C, seoaumyto no jgunuu 51C us
BcachiBapmero Mauugoapaa S0 yTuan3anuu, B HarHETaTeIbHbIA KOJJIEKTOp 45
c1abOMUHEPATU30BAHHON UK YMSITYE€HHOM BOAbI o JuHuu 42C unu B
HarHeTaTeJbHbIN KOJIEKTOp 55 yTunusauuu no auHuu 52C; HarHeTaTeabHbIN HacoC
60D nmpenHa3zHaveH A HAKAYUBAHUS BOABI U3 moToka 35C, BBOIUMOTO B HErO MO
muHun 41D u3 marugonpaa 40 craboMuHEpPATU30BAHHON UJIM YMSITYEHHON BOJBI, B
HarHeTaTeNbHBIH KOJJIEKTOP 45 c1aboMUHEpaTU30BAHHON UM YMSITYEHHOW BOABI IO
auHuU 42D unu B HarHeTaTeabHbINA KOJUIEKTOP 55 yTUIM3aluU N0 JUHUU 52D, unu
HakauuBaTh YTUIU3UPYEMYIO BoAy U3 notoka 83C, BBoauMYyto 1o jauHuu 51D u3
BCcachiBaromero Mmanugonpaa 50 yrunusamnuu, B HArHETaTEIbHBINA KOJIJIEKTOp 45
c1abOMUHEPATU30BAHHON UM YMSITY€HHOH BOJBI MO NUHUU 42D unu B
HarHeTaTeJbHbIM KOJIEKTOP 55 yTunuzauuu no auHuu 52D.

Bona mMoxer nmonaBaTbCsl U3 HArHETATEJNBHOIO KOJUIEKTOpa 45
c1abOMUHEPATU30BAHHON UM YMITYE€HHOW BOJBI IO JUHUHU 46 U HECKOJIBKO
HarHeraTenel ciraboOMUHEPATN30BAHHON UM YMAT4€HHONW BOJABI B OAUH MJIH Oosee
CErMEHTOB MPOAYKTUBHOIO Macta 65, U U3 KOJUIEKTOpa 55 YTUIM3ALUU 11O JIMHUH 56
Y HECKOJIbKMM HArHeTaTeNsM YTHJIH3ALUH B OAMH Uu Oojiee CEerMEeHTOB
NpoAyKTUBHOrO mjacta 65. Hanpumep, kak moka3aHO B BapUAHTE OCYIIECTBJIEHUS,
n3o0pakeHHOM Ha ¢ur. 3, craboMUHepaIu30BaHHAS UM YMATYEHHAsT BOAA MOXKET
OBITH BBEJICHA O JUHUU 46 U HATHETATEIbHBIA KOJIEKTOp 45
clla0OMUHEpaTu30BaHHOW MM YMSITYEHHOW BOIbI, U HarHetaTenu 47A, 47B, 47C
u/unu 47D cnaOoMHHEPATN30BAHHON MJIM YMATYEHHOHN BOJBI, M JTUHUIO(-1) 48 B OUH
wiu 0oJiee CerMeHTOB NMPOAYKTHUBHOTO IuIacTa 65, a yTUIU3UpyeMasi BOJIa MOXKET OBITh
BBeJl€Ha MO JUHUU 56 u3 KoyuekTopa 55 yrunusanuu u Haraeraresnei S7A, 57B, 57C
w/unu 57D u nuanu(-am) 58 B onuH unu 0ojee CErMeHTOB MPOAYKTUBHOIO MJjacTta 65.
Hanpumep, npoayKTUBHBIN IaCT 65 MOXKET COAEpKaTh J000e KOIUIECTBO
CETMEHTOB, Hampumep, cerMmeHTsl 65A, 65B, 65C, 65D, 65E, 65F, 65G, 65H, 651 u
65J, cornacHO BapHaHTy OCYIIECTBJICHHS, IPEACTABIEHHOMY Ha Qur. 3.
CrnaboMuHepanu30BaHHAs UK YMSITYEHHAs BOJA MOXKET OBbITh BBEJIEHA B OJMH UIIU

Ooyiee CErMeHTOB MPOAYKTUBHOIO miacta 65, seigenenHoro mis [THO, B To Bpems kak
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yTUINU3UpYEMas BOAA MOKET BBOAUTHCS B OAUH MJIM O0Jiee CETMEHTOB NPOAYKTHBHOTO
macta 65, BbIAEIEHHBIX I YTHJIU3ALUH (MU B OAUH MK 00Jiee CETMEHTOB
MPONYKTUBHOTO IIacTa, BeiAeaeHHbIX A [THO, xorpa 1B unu yrunusupyemas Bona
UCIIOJb3yeTCs] KaK MPOMBIBOYHAS U MOCJENPOMbIBOUHAsA Boja). IIpoaykTUBHBIN nacT
65 MoXxeT comepkaTh J000€e YUCIO CerMeHTOB, BbiaeneHHbIX 1 [THO u mro6oe
YHUCJIO CEIMEHTOB, BBIJEIEHHBIX Al YTHJIM3ALNH, U UX pacrpeaeIeHne MOKeT ObITh
HU3MEHEHO B COOTBETCTBUM C ONMCAHHON 3/1eCh TMHaMU4eCcKkol ontuMusanuei [1B.
[IpennouTuTENbHO, OAMH UM OOJiee YTUIN3ALHOHHBIX YYaCTKOB HJIM CETMEHTOB
NPOAYKTHBHOIO IJacTa 65 OTAEJIEHBI OT OJHOTO UK 0OJiee CErMEHTOB 3aBOHEHHUS
c1abOMUHEPATU30BAHHON BOJIOH, TOCKOJIBKY HeXeJaTeabHO npoxoxkaenune [1B u3
CEerMeHTa YTUJIM3aIUU B CETMEHT 3aBOJHEHHS CIabOMUHEpPaTn30BaHHOW BOAOH U
HEraTHBHOE BIUsHUE 3TOro Ha 3¢ dexkTuBHocTh [IHO. Hanpumep, onun unu Oonee
YYaCTKOB MJIM CETMEHTOB MOTYT ObITh PU3UYECKU OTAEIEHBI Pa3INIHbIMU
reoJIOTHYEeCKUMHU 00pa30oBaHUsIMHU (HAIPUMEDP, HEIPOHUI[AEMbIMU T'PAHULIAMH WU
CJIOSIMH) W/MJIM IPOCTPAHCTBEHHO pa3AesieHbl Ui CO3/1aHUs CONMPOTUBIIEHUS NEPETOKY
U3 OTHOTO cerMeHTa B Apyroid. Onun unu 6osnee cermeHTOB 65A-651 MpOAYKTUBHOTO
miacta 65 MoryT ObITh HcTONB30BaHbl 1 BropuyHoro ITHO ¢ 3aBonHeHnEM
ci1a0OMUHEPaTU30BAaHHON MJIM YMSITYEHHOW BOJOW, OAWH Uiu Oojiee CerMeHTOB 65 A -
651 mponykTUBHOIO njacta 65 MOryT OBITh UCTIONIB30BaHbI g TpeTuunoro ITHO ¢
3aBOAHEHHMEM IOCJIe BTOPUYHOTO 3aBoaHeHus 11B, i Bo3MOKHA X KOMOMHALHS.
CerMeHTH MPOAYKTUBHOTO IJIACTA MOTYT OBITh PAaCIpeNesICHbl B OPSIAKE
OUepeHOCTH JJIsl HATHETaHUs ClIabOMHHEPANIN30BAHHON WIIM YMSTYeHHON BOIBI B
pekuMe BTOPUYHOM HOOBIUM, HATHETAHUS CIa0OMUHEPAIU30BAHHON HIIM YMSATYEHHOM
BOJbI B peXXKMME TPETUYHOU N00bIYM (Hanpumep, nocie 3akauynanus [1B) unu most
ytunusanuu [1B, B 3aBUCHMOCTH OT KOJUYECTBA UMEIOIEHCs HEPTU B KAXKIOM
CEerMeHTE, H OT PeaKL UM Ha 3aBOJHEHHE CIa0OMUHEPAIN30BAHHON HIIH YMSATUEHHON
BOJOH B KaXJOM CErMEHTE, HallpuUMep OT TOro, Kak XOpOILIO MJIAaCTOBAsk MOpoaa
pearupyet Ha 3aBOJHEHHE CIabOMHUHEPATN30BAHHONW U YMSTYEHHOW BOJIOW B
SKCIEPUMEHTaX Mo 00BOMHEHHUIO KepHa. CerMeHThl MOTYT OBbITh HCXOIHO
pacapenenensl 1ist Bropudnoro [THO, tperuunoro ITHO, wiu yrunuszanuu, ¢ odmei
L[EJIbI0 U3BJICUEHUSI MAKCHUMAJbHOTO KOJIMYECTBa AonojaHuTeapbHoi Hedtu npu [THO ¢
3aBOJTHEHUEM CIa0OMHHEPaIN30BAHHON MJIM YMATUYEHHON BOJOH B YCIOBUAX pabOTHI €
OrpaHUYEHUSIMU, NEUCTBYKOIIUMHU BHYTPU CUCTEMBI, BKJIKOYasi yTuiausauuro sceit 11B.

Kax nokazano B mareHTHOH 3asBke GB 1714649.9, packpriTHe KOTOPOI MOJHOCTHIO
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BKJIIOUEHO B HACTOsIL€e ONMMCAHUE AJIs Liejel, He IPOTUBOpEeYalluX 3 TOMY
PACKPBITHIO, MUHEpaTH3alUnel c1a0OMUHepadIu30BaHHON WIJIN yMSITY€HHON
HarHetaeMoi Boabl Ans [THO mMoxHO ynpaBisATh B Ipolecce 3aBOJHEHUs
crnaboMHHEpaNTH30BaAHHON BOAOH HE(PTEHOCHOTO MPOAYKTUBHOTO IJIACTa, KOTAa
NJaCTOBAsl MOPOAA, OKPYIKAKOIIasi IEPBYIO HATHETATEJIbHYK CKBAXXHUHY, UMEET
XUMHUYECKUE XaPaKTEPUCTUKH, OTINYAIOLIUEC OT XUMUUYECKUX XapPaKTEPUCTUK
MJIACTOBOM MOPOJbI, OKPYIKAIOIIE BTOPYIO HarHETATEJNbHYIO CKBAXKHUHY, UTO
NPUBOJIHUT K PA3HOMY PUCKY YXYILICHHUS KOJUIEKTOPCKUX CBOWCTB IJjacTa (Hampumep,
NOTEPHU MPOHHUI[AEMOCTH ), OOYCIOBJIEHHOMY 3aKaYMBaHUEM ClIa0OMHUHEPaTU30BAHHON
unu ymsiraueHHod [THO HarHeraTenbHONU BOABI M3 HATHETATEJNIbHON CKBAXUHBI B
NPOAYKTUBHBIN NiacT. B Takux BapuaHTax OCYLIECTBJIEHUS, MOXXHO YIPaBJIATh
KOHIIEHTpauel OJHOro uin 0oJiee OTAEIbHBIX HOHOB MJIA IO THUIIAM OTAEIbHBIX
HOHOB B cilaboMuHepann3oBaHHON mwiu ymsaraeHHod [IHO narHeratenbHOM Bome(-ax),
3aKaYMBa€MOW B HarHETaTeIbHbIE CKBAXKUHBI 47, mpoOypruBaeMble B Pa3IUYHBIX
CerMeHTax WJIM y4acTKaxX MPOAYKTHUBHOIO IJacTa 65, HMEIUINX pa3IndyHble
XapaKTEPUCTUKH MOPOAbI, 00YCIaBINBAIOINNE PA3JIUYHbIE PUCKH YXY I LIEHUS
KOJUIEKTOPCKUX CBOWCTB IJIACTA.

ITockonpky munepanuszauuss 1 OCPTB IIB MoxeT ObITh CPaBHUTENBHO BBIIIE B
Havajie onepauu (T.K., MUHEPAINU3aLHs PEIUKTOBBIX IJIACTOBBIX BOJ MOXKET OBIThH
OTHOCHUTEJIbHO BBICOKA), M CHUXKAETCS CO BpEMEHEM I10 Mepe TOro, Kak
craboMHHEpaNU30BaHHAS MJIM YMSTUYEHHAs BOJA MPOHUKAET B HKCIUIYaTAlIMOHHBIX
CKBa’XMHAX B CErMEHTAX MECTOPOXKACHUS, I'/1€ NPOUCXOAUT BTOPUUHOE 3aBOJHEHUE
cl1la0OMUHEPaATU30BAHHON MJIH YMSITY€HHOU BOJOW UJIM TPETUYHOE 3aBOIHEHHE
cllaDOMUHEpaJu30BaHHOW MJIH YMSITYeHHOU BOMOM, kKonudecTBO 1B, koTOpoe MoxkeT
OBITh YTUIIM3UPOBAHO MyTEM CMEIIHBAHUS CO CIA0OMHHEPATU30BAHHON HIIH
yMST4€HHON BOJON, MOXKET CO BpEMEHEM YBEJINYUBATHCS, U PACKPBITOE B HACTOSLIEM
nzo0pereHun fuHaMu4eckoe pacupenenenne I[1B obecneunBaet s3dpdexTuBHYyIO
YTUJINU3ALUI0 U3MEHSAIUXCcs koaudecTs I1B.

JloOpIua Ha MECTOPOKAEHUH, BKIIOUYa0mas HeQTh, MIaCTOBYIO BOAY W/UJIH ras,
M3BJIEKA€MBIX M3 MPOIYKTUBHOIO Ijacta 65 dyepe3 oxHy Uiau Oojee
SKCIJIyaTalMOHHBIX CKBAXHUH, MOXET MMOCTYNAaTh MO JIMHUU 72 B cenapatop 75.
CenapatopoMm 75 MoxkeT ObITh CenapaTop BHICOKOTO NABJICHUS/HU3KOTO JTaBJICHHS
(BA/HA), obecneunBaromuii oTAEIeHUE TOBAPHON HePTH, KOTOpast MOXKET ObITh

HampasJIeHa M0 JIMHUU 77 HA OTTPYy3Ky, OT IJIACTOBOM BOABI, KOTOPask MOXKET
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HaIpaBJIATHCS MO JTUHUM 76 B OJOK, Miu ycTpolicTBo, 80 o6paboTku I1B.
O6paborannas [IB moxeT oTBOAUTBHCS OT OJsioKa, K ycTpoiictBa, 80 oOpadorku [1B
no nuHuu 81 oOpaborannoii [IB. Hanpumep, kak moka3aHO B BApHAHTE
ocyLIecTBJIeHUs Ha Gur. 3, mpoaykT, coaepskamuil HeThb, [IB 1 ra3 BBoauTCs uepes
auHuoo 70 u skcmyatanuoHHble ckBaxkuHbl 71A, 71B, 71C u 71D B cenapatop 75
BJI/H/I. Cenapatop 75 oTaensier TOBapHYIO HepTh B 1uHUU 77 OT Oonbei yactu 1B,
KOTOpasi OTBOAUTCS U3 cenaparopa 75 yepe3 nunuto 76. [IB B nunum 76 MoxkeT ObITh
noaBepruyta oopaboTke mpoxoxkaeHueM yepes ycrpoiictso 80 obpaborku I1B,
Harpumep, IJs u3BjedeHus u3 Hee Hegtu. B BapmanTax ocymectBieHus, copoc I[1B
3a Oopt BKIOYaeT oOpaborky 1B nns ee coOpoca 3a GOpT U3BIeUeHHEM U3 Hee HEPTH.
YerpotictBom 80 obpadorku [IB MokeT ObITh CTAHIAPTHBIN MOAYJIb 0OPabOTKHU BOAHI,
npucnocoOneHHblil 115 yaaneuus Hedtu u3 [IB a5 npuBeneHus ee B COOTBETCTBUE C
5KOJIOTHYECKUMHU TPeOOBAHUSIMH AJIs1 COPACBIBAEMBIX BOJ. DTH HOPMBI MOTYT
pas3nIuyaThCs MO pEerHoHaM, COCTaBIsIsA, HapuMmep, MeHee 40 ppm HedTH B BOzE.

Kak Oyner nmokaszaHno Huxe, pacupenenenne [IB moxer BkmodaTs cOpoc 3a
6opt vactu [IB B nuanu 81 obpadorku I1B mo nunun 82 cbpoca 3a OopT, a ocTanpHas
yacTh [IB B muHMM 83 MOkeT ObITh 3aKkayaHa 0OPATHO B MPOAYKTHUBHBIN miact 65
yepes c1adOMHHEPATU30BAHHYIO HJIM YMATUYEHHYIO BOAY (HampuMep, moCpeaCcTBOM
CMEIINBAHMSA CO cJIaOOMUHEPATN30BAHHON UM YMATYEHHONW BOAOH B TUHUH 35 uepe3
auHuio 84 cmemuanus [1B, cOpoca I1B B nunuio 85 xomnexropa
c1abOMHHEpaNTHU30BAHHON MIIM YMSTYE€HHOH BOJBI, WJIN TO M APYroe) WU Kak
yTUIU3UpyeMas BOAA.

BosBpamasice k pur. 1, oTMETHM, 4TO TUHAMHYECKOE pacrnpeaesieHue pacxona
no6bruu 1B Meskny nmpouenypoii oOpaTHOro 3aKavyuBaHUsI U IPOLEnypoit 6e3
obpatHoro 3akaunBanus Ha mare 1E mokeT Bkito4aTh (a) oOpaTHOE 3aKauyMBaHHUE B
NPOAYKTHBHBIN IJIACT 65 MOCPENCTBOM CMEIIMBAHHS CO CIIaOOMUHEPATN30BAHHON WU
yMATUYEHHOH BOJOW B TMHUU 35 uepe3 nuanu 84 n/unu 85, U HarHeTaHUE B OOUH HIIH
Oojiee CErMeHTOB MPOAYKTHUBHOIO MacTa 65, BIAEIEHHOrO Ui yTuinuzanuu; (0)
YTUJIN3ALHUI0 OTHOU uiu OoJiee mpoleaypamMu yrunusanuu 6e3 o0paTHoro
3aKauWBaHUs, WK UX KomOuHanuen. Korna yacTe craboMuHepaan3oOBaHHON HITH
yMSITY€HHON BOABI BbIpabateiBaeTcs u3 [1B, konuuectso [1B, yrunu3upoBaHHOH depes
BbIpabaTbIBaHUE U3 Hee CI1abOMUHEPATN30BAHHON UM YMSTYE€HHOW BOJBI,
npeanojaraeTcs B JaHHOM Cllydae BKJIIOYaTh B (a) oOpaTHOE 3aKauyuBaHHE B

IPOAYKTUBHBIN IIaCT 65 MOCpPENCTBOM CMEIIUBAHUS CO CIa0OMUHEPATN30BAHHON N
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yMATY€HHON BOJOW B NTMHUHU 35 uepe3 nuHuM 84 n/unu 85 v HarHeTaHUs B OMH UIIU
Oosee CerMeHTOB MPOAYKTUBHOIO MIacTa, BbiaeaeHHbx 1 [THO, unu oOpatHoro
3aKa4MBaHUs YTUIU3UPYEMON BOBI B OJMH MU OOJiee CErMEHTOB MPOIYKTUBHOIO
macta 65, BBIAEJIEHHOTO Ul YTHUIN3ALUHU.

B BapumaHTax OCyIIeCTBJICHHS, yTUIN3ALU ONHOW miu Oojee npouenypamu 6es3
obpatHoro 3akaunBanus B (0) comepkut oTrpy3ky (1) no auauu 77 nodweiToit HedTH,
(x) cOpoc 3a 6opT uepes aunut0 82, unu ux komOuHanuw. Konudecrso I1B,
YTUIU3UPOBAHHON Yepe3 OTTPY3Ky (M) B cocTaBe NoObITON HedTH o tuHUK 77 w/unu
copoc B (k) 3a 6OpT Mo NUHUHU 82 MOKET MOAAEPIKUBATHCS HUXKE MOPOTrOBBIX
3HaueHnid. Kak oTMedanoce, mpoueaypsl yTuian3anuu 0e3 oOpaTHOTO 3aKauuBaHUS
MOTYT TaKXe€ BKJIFOYaTh YTHJIU3ALHIO B BOJOHOCHBIH TOPU30HT HJIHU ILJIACT
HerJyOOKOro 3ajieraHus yepe3 CKkBaxuHy ytunusanuu. Copoc 3a 6opT MOKeT
OKa3aThCs HEKENATEIbHBIM IO 3KOJIOTHYECKUM MPUYNHAM, H €r0 PACXOJ MOXKET
NOAEPKUBATHCS HU)KE MaKCUMAJIbHO pa3peleHHOro 3Ha4eHust s copoca.

Konuuectso 1B, oOpaTHO 3akayaHHOW B MPOAYKTUBHBIN MJIACT B poueaype (a),
MOXET OBITh pa3eIeHO CPenu OAHOTO WiIH Oonee u3: (B) konuuectsa [IB, cMmemanHoO|
C IMMOTOKOM CJIa0OMHHEPaIN30BAHHON MJIM YMATUEHHON BOJBL, I MOJYyUYEeHUs MOTOKA
cina0oMuHepaau30BaHHON Wi ymsirdeHHoU Boabl 1iist [THO, umeromeit
MUHEpaJU3aLHUI0 MEHee 1eJeBoro 3HaueHuss muHepanusauuu a1 [THO u BBeneHHoOl B
BUAe NpoOku ciaboMUHEpaTU30BaHHON MM yMsrdenHo# Boas! nis [THO B oguH unn
fonee cerMeHTOB MPOAYKTUBHOTO IJIACTA, BbIAEJEHHBIX JJI1 BTOPUYHOIO HIIH
tpetuunoro ITHO ¢ 3aBonHeHneM c1aOOMUHEPATU30BAHHON HJITH YMSITYeHHOU BOJOM,
(r) xonmuuecTsa 1B, nucnonb3dyemoii B kauecTBe padoueil u/miu NpoOMbIBOUHOM
KUAKOCTH, HATHETAEMOW B OAUH M 0OJiee CErMEHTOB MPOAYKTHUBHOTO IJIACTA,
BBIJICJICHHBIX NI 3aBOJHEHUS CIIaOOMUHEPATU30BAHHON UM YMATYEHHOW BOAOM IJIst
ITHO, Bcien 3a w/uin nepes, COOTBETCTBEHHO, HATHETAHUEM Tyaa MPOOKH
cnaboMuHepanu3oBaHHON nnu ymsrdenuou Bonsl 1is [THO; () konuuectsa I1B,
UCIIOJIb3yE€MOH BO BTOPUYHOM PEKHME NOOBIYN MOCPEICTBOM HATHETAHUS B OJMH WIIU
0oJiee CErMEHTOB MPOAYKTHBHOTO IJIACTA, BBIAEIEHHBIX JIS1 TPETUYHOI'O 3aBOJHEHUS
cnaboMuHepaau30BaHHOW Win ymsirdeHHOU Bonoi st [IHO nmepen HarHeTaHueM B
HUX NMPOOKU craboMHHEepanu30BaHHON M ymsardeHHod Boasl 1t ITHO B TpeTnunoM
pexume nobwiun; (e) konuvectsa [IB, HarHeTaeMoOl MOTOKOM YTHJIM3ALUHU B OJHH UIIU
OoJsiee CerMeHTOB MPOAYKTUBHOIO Iiacra s yrunusanuu [1B; u/unu (k) konudecTna

I1B, cMenmaHHOM € MOTOKOM CJIa0OMUHEPANTN30BAHHON MU YMATYEHHONW BOABI IS
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NOJIyYEHUsI TOTOKA cI1a0OMUHEPATU30BaHHON Uin ymsirdeHHo# Boasl ais [THO,
MHUHEpalu3aLuus KOTOPON MeHbLIe MOPOroBoil MuHepanuszanuu 1is neneit [IHO, u
BBEJEHUS B BUJE NPOOKH c1ab0OMHUHEpaNU30BaHHON Uin ymsardeHHou soabsl s [THO
B OAMH Uiu 0oJiee CErMEHTOB MPOAYKTHBHOIO IJIACTA, BBIAEIEHHBIX U1 BTOPHYHOTO
win TperuuyHoro ITHO ¢ ucnonbs3oBaHueM 3aBOHEHHS CIa0OMUHEPAIN30BaHHON UIIH
yMSITYEHHOU BONOMH; U (3) konuvecTBa [1B, cMemanHO# ¢ MOTOKOM
c1abOMUHEPATU30BAHHON UM YMSITYEHHOW BOJABI IS IOJIYUYEHUS TOTOKA
c1aboMUHEpaTU30BaHHON Uiu ymsirdeHHo# Boasl 11 [THO, MuHepanusanus KOTopoi
npeBbIIaeT NOporoByro MuHepanusanuto it [THO, u BBegeHus: B onuH unu doinee
CErMEeHTOB MPOAYKTUBHOIO IJIaCTa; Mpu 3ToM KonuudecTsa [IB, pacnpenenennbie nis
kaxaou u3 mpouenyp (B), (r), (n), (e), (k) u/uau (3), TOAAEPKUBAIOTCS HUKE
npeaeabHBIX U 3aKaUNBAHUS JJIsI aCCOLMUPOBAHHBIX OJHOTO HJIH 00Jiee CErMEHTOB
njacTa.

JluHaMU4YeCcKOe pacrpeaeeHue noaaepxkupaeT pacxon Harueranus npu [THO,
pacxoa HarHETaHHs B 30HE YTUJIM3ALHH, U PACXOA yTUIHU3aNu 0e3 oOpaTHOro
3aKaYMBaHUs HUJKE 3alaHHBIX NPEeNoB, obecrneunBasi yTUIN3aMU0 OOpaTHBIM
3aKkayuMBaHUEM uiu 0e3 oOpaTHOro 3akaunBaHus oduiero pacxona ordopa I1B, u
COOTBETCTBYET 00IIEMYy pacxoay IO 3aMeIleHUI0 TyCTOT, IPU KOTOPOM CYMMapHOe
KOJIMYECTBO BOJABI, 3aKa4aHHON 00paTHO B (a), paBHO TPeOOBAHUSIM IO 3AMOJTHEHHUIO
NyCTOT.

Taxum obpaszom, pacxon noderuu [1B B muaumn 72 pacnpenensercs Mexay
PacxoIoOM OTBEIEHUs C OTrpykaemMoi HeQThIO B uHUM 77, pacxoaom cOpoca 3a 6opT
yepe3 nuHUK 82 cOpoca 3a 6opT u pacxomom obparHoro 3akauuanus [1B (O3I1B) B
npoaykTuBHbIN nmact 65. Pacxox O3IIB B nuHuu 83 nenurcs MexXay pacxoaoM
CMEIIUBAHUS CO CIaOOMUHEPATM30BAHHON UM YMIATYEHHOW BOAOH B TuHUM 84
CMEIIHUBAHMS, PACXOIOM OOBbEIUHEHHS CO CIIaOOMUHEPATN30BAHHON UM YMITYEHHON
BOZOH B TMHMH 85 cOpoca u/uinm pacxonoM oOpaTHOTO 3aKa4YMBAHUS B MPOAYKTHUBHBIHI
njact 65 IIB B Buge yrunusupyeMmon Boasl B 83B.

JluHaMuueckoe pacnpeneneHue Ha mare 1E MOeT ycTaHaBIMBaTh O4EPEJHOCTD
pacrpeneneHus MIacTOBON BOABI CHavdasna Just (M) OTTpy3KH B 1OOBITON HeTH, KOTaa
MaKCHMaJbHO BO3MOXHOe KonndecTBo 1B oTBOIUTCS ¢ TOBapHO HEPTHIO.
JluHaMu4deckoe pacnpeaeneHue Ha mare 1E MoxeT ycTaHaBIMBaTh O4€PEIHOCTD
pacrpeneneHus MIacTOBON BOABI B IMOCIEAHIOK O4epeb B (3), IPU 3TOM CMEILINBAHUE

HekoToporo konndectsa [IB ¢ moTokoMm cnaboMHHEPANU30BAHHON UIN YMITYE€HHON
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BOJIBI JUISI TIOJIYYEHUSI MOTOKA CIaDOMUHEPATN30BAHHON MU YMSTYEHHOW BOJBI JJIsS
I[THO, umeromieit MUHEpaIU3aUI0 Bhille nopora MuHepaauszauuu nos [THO, u
BBEJEHHON B OJJUH UK 0OJiee CErMEHTOB MPOAYKTUBHOIO MJIACTA, UCTIOJIb3YETCS
TOJIbKO TOTJ|a, KOrJla BCeX APYrux npouenyp yrunuszauuu I1B He noctatouHo ans
pacnpeneneHus odmero konuvyectBa [1B B nuauu 72. JluHaMu4yeckoe pacnpeaesieHne
Ha mare 1E MoOxeT ycTaHaBIMBAaTh OUEPEAHOCTD paclpeeeHus NJIacTOBON BOJbI B
NpEeAnOCIeHIOK ouepeab B (K), KOTa UCIOJb3yEeTCs] MAKCUMaJIbHO BO3MOXKHBIH B
YCTaHOBJICHHBIX mpeaenax copoc 3a 0opT mis yrunuszauuu [1B Tonpko mocie
MaKCUMAaJIbHOTO UCIOJIb30BAHUS BO3MOXKHOCTEN BCEX APYTrUX MPOLEAYp YTUIU3ALIUH,
kpoMme cmemnBanus [IB B (3). Takum obpazom, cOpoc 3a 60pT B (K) MOXKET OBITH
UCIIOJIb30BaH TOJBKO MPU HEOOXOIMMOCTH NpenoTspamenus copoca [1B B komnekTop
clla0OMUHEPATU30BAHHON MU YMSITYUEHHOW BOJIBI, UTO MPHUBEJIO ObI K MOJYYSHUIO
NOTOKa c1aboOMUHEPANU30BaHHON Uin ymsirdenHo# Boasl 1is [THO c
MHUHepaln3aluuen Boilie moporosoit Mmunepanuzanuu 1s [THO, uTo, Bo3MOXKHO,
npuseneT k norepam npu ITHO.

B BapuanTax ocymectsienus, [IHO npoBoauTcs ckopee yepe3 HarHETaHUE
npoOku craboMUHEPATU30BAHHON UM YMITYEHHONW BOJbI, Y€M Uepe3 €€ HENPEPbIBHOE
3akayuBaHue. Hanpumep, B BapuaHTax OCYIIECTBJIEHUsA IpoOKa
cnaboMuHepanu30BaHHON min ymsirdeHHou Boabl 1uist [THO umeer nmoposeiii 00beM
MeHee uiu paBHblM npumepHo 0,9, 0,8, 0,7, 0,6, 0,5, 0,4 unu 0,3. JlaHHbIE U3MEPEHUH,
nonydeHHble B 1 A, MoryT Bkao4aTh Auana3on cocrasa aisa [THO. IToTok
cllabOMUHEpaJU30BaHHON MJTH yMsirdeHHOM Boabl 1isi [THO MoskeT uMETh COCTaB B
COOTBETCTBUH C OTIMCAHHBIM, HaIIPpUMEP, B MEKAYHAPOAHON MATEHTHOM 3asiBKE
PCT/GB 2007/003337, onybonukoBanHoii kak W0O/2008/029124, unu MexayHaApOAHOH
nareHTHOU 3asiske PCT/US 2009/001816, onybnukoBanHoi kak W0/2009/123683,
PaCKpPBITHE KOTOPBIX MOJHOCTHIO BKJIKUYEHO B HACTOsLIEE ONUCAHUE AN LeNel, He
MPOTUBOPEYAIINX 3TUX PacKpbITH. Hampumep, moTok ciaboMuHEpaIn30BAHHON WU
ymsaraeHHoi Boasl 1uist [THO (Hanpumep, cmemanssiii noTok 11B u
cla0OMUHEpaJTU30BAHHON MU YMSITYEHHOW BOJBI, MU HCXOAHO, ToTok OO/H®D)
MOET UMETh o0Iee coneprkanne pacTBOpeHHBIX TBepaAbix BemecTB (OCPTB) B
untepsaie ot 200 go 10000 ppm, u 4acTh 0OIIEro COAEepKAHUS MHOTOBAJIEHTHBIX
KaTHUOHOB OTHOCHTEJIBHO O0Iero Coaep kaHusi MHOTOBAJIEHTHBIX KATHOHOB B
PEJIMKTOBOM BOJE MPOAYKTHUBHOTO MJacTa 65 MOXKET COCTABJATh MEHee 1, uiu 1O u

apyroe sMecte. Cucrema MOXXET UMETh JaTUUKM, Hanpumep, natuuku S1, S2, S3, S4,
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S5, S6, S7, nokazaHHBIX B BapUaHTE OCylIlecTBAeHUs HA Dur. 3, BHIMOJTHEHHBIX C
BO3MOXXHOCTBIO U3MEPEHUs] KOHIL[EHTPALUU HOHOB, HAIPUMeEpP, MUHEPAIU3aLHH,
o01mel KOHIIEHTPAIlMK PACTBOPEHHBIX HOHOB, WIN KOHLEHTPALUH OTJENbHBIX HOHOB
(Ci), pacxonoB, Ui KOMOMHALMH 3TUX MapaMETPOB B Pa3HBIX NOTOKAX, HAPUMED,
nepmeara HaHopunbpTpauuu (S1), nepmeara OO (S2), moroka OO/H® (S3), motoka
35B cmecu cnaboMuHepaTu30BaHHON WU yMsrdeHHOU Boabl (S4), motoka 35C cmecu
c1abOMUHEPATU30BAHHON UJIM YMSITYEHHON BOJBI, BBEIEHHON B KOJUIeKTOp 40
c1abOMUHEPATU30BAHHON UM yMsr4eHHOU Boabl (S5), motoka oOpaborannoii [1B
(S6), unu NoTOKa YTUJIU3UPYEMOU BOJBI ISl BBEAECHUS B KOJUIEKTOP 55 yTUIH3ALUH
(S7). JaTunku KOHIEHTPAIIMN HOHOB, JATYUKHU NMOTOKA, U JIIOOBIE APyrue ONUCaHHbIE
37€Ch TaTYUKU MOTYT OOMEHHUBATHCS JaHHBIMHU C OJIOKOM yIpaBieHus (Hampumep,
6nokom 90 ympaBieHHUsI) C UCTIOIb30BAHUEM JIFOOBIX CPEICTB CBS3H, HATIPUMED,
NPSIMOTO 3JIEKTPUUYECKOTO COSNMHEHHs UIIU OECIIPOBOIHOTO 3JIEKTPUUECKOTO
coenuHenus (Hanpumep, Wi-Fi, Bluetooth). JIpyrue natuuku u mecra ux
UCIIOJIb30BAHHUSA TAKKE€ OXBATHIBAIOTCS HACTOSIIIUM PACKPBITHEM.

Kak onmcano B mateHTHOH 3asBke Benukobpurannu GB 1714649.9, paznuunbie
IATYUKU (30HIBI) MOTYT OBITh BKJIIOUEHBI B cUcTeMy onTumuzanuu [IB HacTosmero
N300peTeHNUs], B YaCTHOCTH, B CMECUTENIbHYIO CUCTEMY. DTH JaTYUKH MOTYT OBITh
ucrnonb3oBaHbl Ay onpenenenus OCPTB u/unum HOHHOTO COCTaBa COCTAaBHOTO
notoka(-oB) c1abOMUHEPATN30BAHHON MJIM YMSITUEHHOH BOABI, HAIIPHUMED, TOTOKOB
35A, 35B w/unu 35C. Hanpumep, OCPTB cocraBHOro noroka(-oB)
c1abOMUHEPATU30BAHHON UM YMSITYEHHOUW BOJBI MOXKET OBITh ONpeesieHa Mo ee
NPOBOAUMOCTH, B TO BpeMsI KaK KOHLEHTPALHsI OTAEIbHBIX HOHOB HJIH OTAEIbHBIX
WOHOB IO THUIIAM HOHOB MOXET OBITh OTpeesieHa ¢ UCTIOIb30BAHNEM CTEKJISTHHBIX
30H0B, HUMEIOIINX MeMOpaHbl, MPOHULIAEMbIE JIJIsl KOHKPETHBIX OTAEJIbHBIX HOHOB HJIH
OT/EJbHBIX HOHOB IO THIIAaM HOHOB. AHAJOTUYHO, 30HAbI (JaTYUKH) MOTYT OBITh
yCTaHOBJICHBI HA OXHOHN nnu Oonee nuHusx 32/32A/32B/32C nepmeara OO, ogHo#
wiu 6onee nuausax 33/33A/33B/33C nepmeara H®, no0bix 00benMHEHHBIX TUHUHA 35
nepmeara OO/H®, unu ux koMOMHALMY, IJI5 TOJYYEHUS TaHHBIX, OTHOCAIIUXCS K
OCPTB u nonnomy cocraBy noroka(-oB) OO nepmeara, notoka(-oB) H® nepmeara,
modoro obbequHeHHOTO OTOKA(-0B) 35 OO/H® nepmeara, unu ux komOuHanuu. Ha
JUHUSX TPOXOKAECHHUS TAK)XK€ MOTYT OBbITh YCTAHOBJIEHBI JATYUKH PACXOa IS
OmpeAeeHNs] PaCX0J0B Pa3HBIX MMOJIMENINBAEMBIX ITOTOKOB (motoka(-oB) OO

nepMmeara, noroka(-os) H® nepmeara, moboro o0bennHeHHoro noroka(-os) OO/HO
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nepmeara, nuHun 84 cmemusanus [1B, nuaun 85 cOpoca I1B u T.4.) u nist
onpenenenus pacxonos OO nepmeara B nuHuu copoca OO nu H® nepmeara B TuHUH
copoca H®, unu nunum 36 cbpoca oObeaunennoro noroka OO/HD.

I{eneBoii MmuHepanusanuen nis npodku nis [THO (comeprkamei coctaBHON
noTok 35C cnaboMuHepalu30BaHHON WM yMsArYeHHOH Boabl u [1B, unu (McxomHo)
noTok 35 OO/H®) siBnsieTcs MpOrHO3UPYEMasi MUHEPATU3aLUs AJIsl TOJyYEHUs]
Haunyumei [IHO. B BapuanTax ocyuiecTBieHUs, ejieBasi MUHEpaIU3aus Uiu
OCPTB nns cnaboMuHepann30BaHHONW MJIU YMSITYEHHOW BOABI, UCIIOJb3YEMOH 1JIsi
ITHO, menee unu pasHa npumepHo 3000, 2000 unu 1500 ppm. [loporosoii
munepanusanueit unu OCPTB sBusiercs munepanuszanus uiun OCPTB, Gonee
BBICOKAs, ueM IeneBasi Munepanuzanus uiu OCPTB, Ho nuMeromast MakCuManbHbIE
3HA4YeHUS, P KOTOPbIX 3 dekT noseimeHus HepTeornaun (ITHO) uz-3a 3aBogHEHHS
c1abOMUHEPATU30BAHHON UK YMITYEHHOW BOJOH eme coxpaHsiercs. B BapuanTax
ocyuiecTByieHus1, moporosasi muHepanuszauus uiu OCPTB cocraBnsieT meHee
npumepHo 10000, 9000 nnu 8000 ppm, unu paBHa 3TOMy 3Ha4eHUIO. B BapuaHTax
ocymectBieHus, soga OO B nunuu 32 umeer MuHepanusauuto unu OCPTB menee
wiu paBHyro npumepso 300, 250 unu 200 ppm, u I1B (u/nnu H® nepmear)
cmemuBaercs ¢ Bogoi OO vepes nunuio 84 cmemmuBanus (u/unu aunuio 33 H®) nnsa
MOJIYYEHUSI CMELIAHHON BOJBI, UMeKOIIel 1eneByto MuHepanusanui unu OCPTB, u
3aKaunBaeTcst OOpaTHO B NPOAYKTUBHBIN Mmiact 65 B Buae npodku
craboMuHepaTu3oBaHHON unu ymsirdaeHHo# Boasl 1is [THO, a ocrasmasicss O3I1B B
auHUU 83 1y 0OpaTHOro 3aKaYMBAHUSA YTUIN3UPYETCS MOCPEACTBOM HAarHETAHUS B
oauH uinu OoJiee CErMEHTOB MPOAYKTUBHOIO IjacTa 65, BBIIEJIEHHBIX JJIs
ytunuszauuu. B BapuanTax ocymectsienus, H® nepmear B nuHuu 33 umeer
muHepanuzanuio uid OCPTB B untepsane npumepao ot 40000 no 60000, npumepHO
oT 45000 no 55000, unu npumepHo oT 47500 no 52500, unu npuMepHO PaBHYIO
40000, 45000 nnu 50000 ppm. IIpu BBOAE B SKCIyaTalUK HATHETATEIbHOU
CKBa)XHMHBI, MUHEpaJIH3aLuell MOXKHO YNPaBIATh, KaK 3TO OMUCAHO B MaTEHTHOU
3asBke GB 1712847.1, nox vazBarueM "Crnocol ynpaBieHUs MUHEpaJIu3anued mpu
chaye B HKCIIyaTaIUI0 CKBaXKMHbI HATHETAHUS CJIa0OMUHEPaln30BaHHON JKUAKOCTH ",
pPacKpbITHE KOTOPOW MOJHOCTHIO BKJIOUEHO B HACTOsLIEE ONUCAHUE NS Liesell, He
NPOTUBOpEUAIIUX 3TUX PACKPBITUH.

B BapuanTax oCylleCTBIEHHUs, IMHAMUYECKOE pacnpenenenue Ha mare 1E

JOTIOJTHUTENBHO BKJIIOYAET yCIOBHE, IPU KOTOPOM, eciiu obuiee konuydectso I1B nus
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pacrpeneneHus TakoBO, 4To Koau4dectBo IIB B mpouenype (3) [Hanpumep, KOJIUYECTBO
I1B, cMenaHHOM € MOTOKOM CJIaOOMUHEPANTN30BAHHON UM YMATYEHHONW BOABI IS
NOJIyYeHHs OTOKa cI1abOMUHEpaTU30BaHHON unu ymsardenHoi soas ais [THO,
UMEIIel MUHEepalu3aluio Bellle noporosoii Mmunepanusauuu aiaa IIHO, u BBogumoi
B OAMH niyu OoJiee CErMEHTOB MPOAYKTHBHOIO Iiacta] He OyAeT paBHO HYJIIO, OAUH
unn 6ojiee CerMeHTOB NMPOAYKTUBHOTO IJIacTa 05, BBIJEIEHHBIX AJIsI HATHETAHUH
cilabOMUHEpaTu30BaHHON MJTH yMsirdeHHOM Boabl 1ist [THO, mepeBOAUTCS B CETMEHTBI
IUIS1 BBIICJIEHUS IO YTUIIM3ALMIO TaK, 4To KoauudecTBo [IB B (e) [Hampumep,
konuuecTBO [IB, HarHeTaeMol Uyepe3 MOTOK YTUINU3ALHUH B OJMH UK 00Jiee CErMEHTOB
NPOAYKTHBHOTO IJIACTA, BBIAEIEHHBIX A5 yTuiu3anuu [IB] MoxeT ObITh YBEIUUEHO,
a konmuecTso [IB B (3) ocTaHeTCs paBHBIM HYJIIO, Oarogapsi 4eMy B OCTaJIbHBIE U3
OIHOTO M DOJiee CErMEHTOB MPOAYKTHBHOTO IJIACTA, BBIACIEHHBIX IS
cnaboMuHepaau30BaHHOW Wiu ymsirdeHHOU Boabl 1uist [THO, Bce eme MokeT ObITh
HampaByieHa claboMUHEepalu30BaHHas UK yMsirdeHHas Boaa s [THO, nmeromas
MHUHEpAIN3aLU0 HUXKE LEeJIeBOU UM MOPOrOBOM MUHEpANU3aLuu AJIs
cnaboMuHEpaTu30BaHHON uinu ymsirdeHHo# Boasl 1t [THO, uepes (B) [Hanmpumep,
konuuyecTBo [IB, cMemaHHO# ¢ MOTOKOM cJ1abOMUHEPATN30BAHHON UJIN YMSITYEHHON
BOJbI JJIs TTOJIyYEHHS NMOTOKA CIabOMUHEPaIN30BAHHONW UM YMATYEHHON BOABI IS
ITHO, umeromeit OCPTB u noHHbIN COCTaB B Mpeaeax LeJeBOoro 1uana3oHa coctana
anst ITHO, u BBeneHHO# B BuAe NMpoOKHU clabOMUHEpaln30BaHHONW MJIM YMSTUYEHHOM
Boasb! 1 [THO B oguH unu Gonee CerMeHTOB MPOAYKTUBHOTO IJIACTA, BBIIEJIEHHBIX
s BropudHoro wiu tperudnoro I[THO ¢ 3aBonHeHneM ciiabOMUHEPATU30BAHHON HITH
yMSTUYEHHOW BOJOM |, unu (k) [Hanpumep, konudecTso 1B, cMemanHO# ¢ MOTOKOM
c1a0OMUHEPATU30BAHHON UM YMSITYEHHOW BOIBI JAJIsl MOJYYEHHS MOTOKA
cnaboMuHepanu3oBaHHOW miu ymsirdaeHHoU Boabl 1iist [THO, umeromeit OCPTB u
WOHHBIM COCTaB B Mpeesiax MmoporoBoro auanaszoHa cocrasa mis [IHO, u BBeneHHOI B
BHJIe MpoOKH ciaboOMUHEPATU30BAHHOUM Un ymardeHHo# Boasl 1is [THO B ogun unu
OoJyiee CErMEHTOB MPOAYKTHBHOTO IJIACTA, BBIAEIEHHBIX JJI1 BTOPUYHOTO WU
tpernuHoro ITHO ¢ 3aBogHeHueM c1aboMUHEPATU30BAHHON UM YMSITY€HHOW BOJOM].
Takum oOpa3om, nmepeHa3HadYeHHEe OJHOTO MM DOoJiee CErMEHTOB MPOAYKTHBHOTO
macta 65 ¢ ucnonwp3oanus 1 [IHO Ha yTUnn3auuioo mo3BOJsET UCMOIb30BATh AJIS
yTunusanuu gumHei [1B Bo BHOBB BbI€IEHHBIA CErMEHT(-bl) Ui YTHIIU3ALUH, TIPU
COXpPaHEHHMH YPOBHS MHHEPAJIU3aLMUH [TOTOKA CJIa0OMHUHEPAIN30BAaHHON HITH

ymsirdenHo# Boabl 1uist [THO mpuroausim ans [THO (Hanmpumep, nipu ypoBHE
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MHHEpaJn3aluy MEHEE UJIU PABHBIM LIEJI€BOM MUHEPANIU3AL UK, UIN IO MEHbIIEH
Mepe, MeHee UM PaBHBIM IOPOroBOI MUHepaiu3auuu, soime koropoit IIHO Tepsier
s¢ppexTuBHOCTD). JluHaAMUUECKOE pacnpeneneHne npoueayp yrunusanuu [1B u
COOTBETCTBYIOIIEr0 Ha3HAUYEHUs CErMeHTa(-0B) NMPOAYKTUBHOIO Ijacta 65 B kauecTBe
cerMeHTa s yrunuzauuu win [THO, B COOTBETCTBUU C HACTOSILIIUM PACKPBITHEM,
MOJKeT, TAaKUM 00pa3om, obecneduTsb MOJHY yTunusanuo 1B, ¢ ofHOBpeMeHHbIM
noaaepkaHueM MakcuMalbHO Bo3MoskHoro ITHO.

B BapumaHTax ocymecTBieHus, konnuecTBo [1B, 3akayanHo# 0OpaTHO B
NPOAYKTHBHBIN IJIACT conep:kuT (B) (komuyecto [1B, cMemaHHOE ¢ MOTOKOM
c1abOMUHEPATU30BAHHON UM YMSITY€HHOW BOIBI JJIS MOJyYEHHS MOTOKA
cnaboMUHEpaTU30BaHHON Uinu ymsirdeHHo# Boasl 11 [THO, MuHepanu3anus KoTopoi
MeHblIle neneBoi MmuHepanusanuu 11 [IHO, BBeneHHoi B Bune npodku
cnaboMUHEepadu30BaHHON WK yMsirdeHHOU Boabl 1uist [THO B onuH win Gonee
CErMEHTOB NPOAYKTUBHOTO IJIACTA, BBIAEJIECHHOTO AJIsI BTOPUYHOTO HUJIM TPETUYHOTO
ITHO c 3aBogHeHUEM CJIaOOMUHEPATU30BAHHON UM YMATYEHHON BOAOH), (€)
(xommuectso [1B, 3axkavuaHHOl MOCPEACTBOM MOTOKA YTUIIN3ALNHU B OANH Uiu Oosee
CEerMeHTOB NMPOAYKTUBHOIO MJACTa, BhIAENEHHOro A yrunusanuu [1B), (k)
(xonmuuectso [IB, cMemaHHO# ¢ MOTOKOM C1aOOMUHEPATN30BAHHON MU YMITY€HHON
BOJIbI JJIsI TTOJIyYEHUs NTOTOKA CIabOMUHEpPaNIN30BaHHON UM YMSTYE€HHOMN BOJBI 115
ITHO, ¢ muHepanu3zainueil MeHblle NoporoBoi MmuHepanusanuu nis neneit ITHO, u
BBEJCHHO! B BuAe NpoOKHU cllabOMUHEPAIN30BAHHON HJIM YMATUYEHHOW BOABI JJIs
ITHO B opuH unu Gosiee CErMEHTOB MPOAYKTHBHOTO IIACTA, BBIAEIEHHBIX IS
BTOpu4yHOro unu tpetuunoro [THO ¢ 3aBogHeHneM ciaboOMUHEpaTU30BAHHON WU
yMsATr4eHHOH Boo#) U (3) (konmuectBo 1B, cMemaHHON ¢ TOTOKOM
c1abOMUHEPATU30BAHHON UM YMSITY€HHOW BOIBI AJIS MMOJYYEHHS MOTOKA
cnaboMUHEpaTU30BaHHON Uiu ymsirdeHHo# Boasl 11 [THO, MuHepanusanus KoTopoi
IpeBhIlIaeT NOPOroBy MuHepanusauuw aas uesiei ITHO, u BBeneHHO# B oguH unu
OoJiee CErMeHTOB MPOAYKTHBHOIO IJIACTA), U PaclpenesieHue BOAbl YCTAHABINBAET
oueperHOCTh B nopsake (u) (konmmuectso 1B, oTBonumoe B oTrpyskaemoi HedTH), (B),
(e), (x), (x) (konuuectso [1B, cOpomeHnHoit 3a Oopr), (3).

B BapmaHTax ocymecTieHus, konuuectsa I1B, 3akauannoit obpaTHo
MOCPEACTBOM Mpouenypsl (B) [Hampumep, koiaudecTso [1B, cMemanHON ¢ TOTOKOM
c1abOMUHEPATU30BAHHON UM YMITYE€HHOM BOABI AJIS MOJYYEHHS MOTOKA

cnaboMuHepaau30BaHHON min ymsirdeHHou Boa bl As [IHO, umeromero obmee
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comepxkaHue pacTBopeHHbIX TBepAbIx BemecTB (OCPTB) u noHHbIN cocTas B
npeaenax LeneBoro auamnaszona cocrasa ans ITHO, u BBeneHHOro B BUne npodku
cnaboMuHepanu30BaHHON unu ymsardeHHoi Boas! anst ITHO B onun unu Gonee
CErMEHTOB MNPOAYKTUBHOTO IJIACTA, BBIAEJIEHHOTO [JIsl BTOPUYHOTO MUJIM TPETUYHOTO
ITHO ¢ 3aBogHeHHeM ciabOMUHEPATHU30BAHHON WU yMSITYeHHOU BOAO# ], (T)
[Hanpumep, konuuecTBO [1B, cnonb30BaHHON B KayecTBe padoueit u/mim
NPOMBIBOYHOM JKMJIKOCTH, HATHETAEMOW B OMH UJU 00Jiee CErMEHTOB MPOIYKTUBHOTO
iacta, BeigeneHHbix st [IHO ¢ 3aBonHeHneM ciaboMUHEpaln30BaHHON HITH
YMSTYEHHON BOJOW MOCJe W/ UM TIepe], COOTBETCTBEHHO, HATHETAHUEM Ty1a MPOOKH
cnaboMuHEpaTu30BaHHON uinu ymsirdeHHo# Boasl 11 [THO], (n) [Hanpumep,
konnyecTBO [IB, HCmonap3yeMol BO BTOPHYHOM PeKUME TOOBIYN MOCPEACTBOM
HAarHeTaHUs B OJMH UJU 00Jjiee CErMEHTOB MPOAYKTUBHOTO MJIACTA, BBIACIECHHBIX IS
tpernuHoro ITHO ¢ 3aBogHeHuEM c1abOMUHEPATU30BAHHON MM YMSTYEHHOHN BOJBI,
nepeq HarHeTaHueM Tyaa NpoOKH c1abOMUHEPATU30BAHHON UM YMSATYEHHON BOJBI
st [THO B TpeTuunoM pexxume noderuan], (k) [Hanpumep, konuyectso 1B,
CMEIIAHHOH ¢ MOTOKOM C1abOMUHEPATN30BAHHON MW YMITYE€HHOW BOJBI AJIS
MOJIy4eHHsI TOTOKa CIa0OMHUHepaTu30BaHHON min yMsrdenHod Boasl 1uist [THO,
umeroeit OCPTB u noHHBIN cOCTaB B Mpejenax NOPpOroBOro [uamna3oHa cocraBa AJs
ITHO, u BBeneHHOMN B Buae NPOOKHU ci1abOMUHEPATN30BAHHON MU YMATYE€HHOHN BOJBI
aist ITHO B onuH mnu 6osiee CerMeHTOB MPOAYKTUBHOTO IIACTA, BBIAEIEHHBIX IS
BTOpr4HOTO Miau TpetnyHoro [THO c 3aBogHeHneM ciaboMUHEpaIn30BaHHON UIIN
yMSITYeHHOU BOAOM]; ¥ (3) [Hanpumep, kojaudecTBo 1B, cMemaHHO#N ¢ MTOTOKOM
c1abOMUHEPATU30BAHHON UM YMSIT'Y€HHOM BOIBI AJIsl MOJYYEHHS MOTOKA
craboMUHEpaTU30BaHHON Uiu ymsirdeHHo# Boasl 11 [THO, MuHepanusanus KOTopoi
MPEeBbIMAET MOPOTOBYKO MUHepanu3zauuu ans uenein [IHO, u BBeqeHHON B ONMH WU
foJiee CErMEHTOB MPOAYKTHUBHOIO IJIACTA |, HATHETAIOTCS B ACCOLMUPOBAHHBIE OUH
wiu 0oJiee CerMeHTOB NMPOAYKTHUBHOTO miacta 65 uepe3 manudonsa 40
cnaboMUHEpaTU30BaHHON Uinu ymsirdeHHo# Boasl 1t [THO, Heckonbko
HarHeTaTeJlbHbIX HAaCOCOB 60 u KoyuekTop 45 cnaboMUHEpPaTU30BAHHONW WU
ymsirdenHOH Boabl 1uist [THO, a konuuecTso I1B oOpaTHO 3aka4aHHON MOCPEICTBOM
(e) ans yTUNIM3aUK, HATHETAETCSI B OJMH UK 00Jiee CErMEHTOB MPOIYKTUBHOTO
acta 65, BbIAEIEHHBIX I YTIUIU3aLUH Yepe3 MarHudonba 50 yTunusanuu,
HECKOJIbKO HarHeTaTeJlbHbIX HaCOCOB 60 U konekTop 55 yrunusauuu. Heckonbko

HarHeTaTeJbHbIX HacoCcoB 60 MOTYT UMETb X KUAKOCTHOC COCAUHECHHUE C MaHI/I(bOJ'[b)IOM
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40 cnaboMuHEepaTn30BaHHON Uinu ymsirdeHHo# Boabl 11 [THO u manudonxsgom 50
YTUJIU3ALUUU, U UMETh JKUIKOCTHOE COEJUHEHUE C KOJIJIEKTOPOM 45
c1abOMUHEPATU30BAHHON UM YMSTYEHHON BOJBI M C KOJUIEKTOPOM 55 yTUIHU3auu.

B nunamuyeckom pacnpeneneHuu Ha ware 1E MOXeT Takke yUUTbIBATbCS
KOJINYECTBO CErMEHTOB NPOAYKTHUBHOIO IJacTa 65, JOCTYIHbIX IS yTUJIU3ALNHY,
KOJINYECTBO CErMEHTOB NMPOAYKTHUBHOIO MJIACTA 65, JOCTYNHBIX AJIs
cnaboMUHEpaTU30BaHHON unn ymsirdaeHHoi Bonsl npu [THO, TpeGoBanus
rnapaMeTpaM HarHeTaHus, BKJIIOYas LeJI€BblE€ U IOPOrOBblE MUHEPATINU3ALUH, PACXOABI
U TTOPOBbIe 0OBEMBI IS CTA0OMHUHEPATN30BAHHON MM yMsATYeHHOH Boabl 1 [THO,
3akayuBaeMoi B cermeHThl [IHO ¢ 3aBogHEeHHEM c1abOMHHEPaIu30BaHHO M UK
YMSATUYEHHON BOJOW, MPOU3BOIUTEIbHOCTh HATHETATEIbHBIX HACOCOB JJIsI MaHU(OIbaA
50 yTunuzanuu, mpou3BOAUTEIbHOCTh HATHETATEIbHBIX HACOCOB st MaHuonbaa 40
cia0OMUHEepadIU30BaHHON MIH yMsirdeHHOU Boabl 1uist [THO, mpon3BOAUTENBHOCTD
KoJUuIeKTOpa 45 cnaboMHUHEPATU30BAHHON HIJIM YMSATYEHHOH BOJBI,
NPOU3BOAUTENBHOCTh KOJJIEKTOpA 55 yTUIN3ANU UK UX KOMOMHAIIUH.

B BapuanTax oCyllecTBIEHUs, TMHAMUYECKOE pacnpenenenne Ha mare 1E takxke
YYUTBIBAET TO, UTO €CJIU NPH PACIIpeeIeHUH B MOpsAIKe ouepenHocTu (u), (B), (e),
(%), (x), (3) Oymer mpeBbIlIeHAa MPOU3BOIUTEIBHOCTh HACOCOB it MaHudoabaa 40
c1abOMUHEPATU30BAHHON UM YMATYE€HHON BOJbI, HATHETAHHIE
c1aboOMHHEpaTH30BAHHON MIIM YMSTYE€HHOH BOJBI U3 HEro OyAeT COKpPAaIeHOo, eCiH
IpH pacupefeseHuu B nopsake ouepeanoctu (u), (B), (e), (x), (x), (3) npeBbleHa
IIPOU3BOAUTENBHOCTh HACOCOB i MaHupoapaa S0 yrunusaunu, OyeT CoKpaleHo
HarHeTaHUe U3 Hero yTUJIHU3UPYEMOU BOJIBI, UJIK 3TH COKpalleHus: Oy ayT
KOMOMHHUPOBATHCS.

B BapuanTax ocyliecTBiI€HUs, TMHAMUYECKOe pacnpenenenue Ha mare 1E takxke
YYUTBIBAET TO, UTO €CJIU MPH pacClpelesIeHUH B MOopsaAKe ouepeaHocTH (1), (B), (e),
(x), (x), (3) OymeT mpeBbIlIeHAa MPOU3BOAUTEIBHOCTh KOJUIEKTOPA 45
craboMUHEpaTU30BaHHON ninu ymsirdeHHo# Boasl 115 [THO Oe3 npeBbimenus
NPOU3BOJAUTEIBHOCTH NEPBON MOATPYIINBI HATHETATENBbHBIX HACOCOB 60,
HarHeTalIHUX B HETO BOAY, OAMH MM O0Jiee CETMEHTOB MPOAYKTHUBHOTO MiacTta 65
NEePEeKITIYATCS Ha KOJUIEKTOP 45 cmaboMUHepaTu30BaHHON UM YMSITYEHHONW BOJBI
st [THO, npu 3TOM ouH Mtk 60Jiee CerMEHTOB MEePEKI0YAETCs] OT UCTIOIb30BAHMS
ISl YTUJIM3AUHU K pacTpeaesIeHUIo s cl1abOMUHePaTIu30BaHHON MIIH yMSATUYEHHON

Bonbl st [THO, nns obecrniedeHuss JOMOIHUTENBHONW MTPOU3BOAUTEIBHOCTH
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HarHeTaHUs, €CJIM NPU pacupeaeseHH B Iopsaake ouepenHoctu (u), (B), (e), (x), (x),
(3) OymeT mpeBbIlIeHa MPOU3BOAUTEIBHOCTD KOJUIEKTOpa S5 yrunusanun 6e3
MPEBBILIEHHUS TPOU3BOAUTEIBHOCTH OCTABIIUXCSl HATHETATEIbHBIX HAaCOCOB 60,
HAKauYMBAIOIUX B HErO BOAY, OJUH UJIKM 00Jiee CErMEHTOB MPOAYKTUBHOIO miacrta 65
MEePEKII0YAETCS HA KOJUIEKTOp 55 yTuiau3zauuu oT Kojuiekropa 45
c1aboOMUHEpaTU30BaHHON UK ymsirdeHHo# Boabl 115 [THO, nmpu 3TOM oquH uiau
0oJiee CErMEHTOB MEPEKITIYAETCS OT UCMOJIb30BAHUS IJIs1 CJIaOOMHUHEpPaTHU30BaHHOM
unu ymsrdeHHou Boasl ais [THO k pacnpeneneHuro nis yTUIN3ALUHU, IS
obecnieueHusl TOMOJHUTEIbHON NPONU3BOAUTENBbHOCTH HATHETAHUS, UJIH 5TH
nepepacnpeneaeHuss OyayT KOMOMHUPOBATHCS.

Taxxe packpbiBaeTcs cUcTeMa JJisl AUHAMUYECKOrO paclpeaeneHus miacToBON
Bozabl (I1B) anst yrunu3anuu B NpOAYKTUBHOM ILIACTE B MPOLECCE 3aBOIHEHUS
cnaboMuHepaau30BaHHON BOAOMW. (XOTs Hajnee 3Ta CUCTEMa ONMUCAHA MPUMEHUTEBHO
K c1abOMUHEPaNTN30BAHHOMY 3aBOJHEHUIO U CIabOMHHEpPaTN30BaHHOH BOJE, OHA
TaK)K€ MOYKET OTHOCHTBCS K 3aBOJJHEHHUIO YMSTYEHHON BOJON M K YMSITY€HHOH BOJE).
Cucrema npencrasiena Ha ¢ur. 4, rue usodpaxkena 6jgok-cxema cuctemsbl 111 s
AUHaAMH4YecKoro pacnpenenenus 1B nng yrunuzanuu B npoAyKTHUBHOM ILJIACTE B
npolecce 3aBoAHeHUs ciabomMuHepann3zoBanHon Bonoil. Cuctema Il Brirouaer:
3alIOMHHAIOLIEE YCTPOUCTBO 93, XpaHsiuee cpeacTso 92 fUHaMUYECKOTrO
pacnpenenenus (CJIP); u mporueccop 91, oOMeHUBaKOIMMIICS TaHHBIMH C
3aloOMHMHAIKUM ycTpoiicTBoM 93. CpenctBo 92 nuHaAMHUYECKOrO paclpeaeseHus, pu
€ro UCIOJHeHUH nporeccopom 91, korpurypupyer npoueccop 91 musi: npuema
JAHHBIX NMPOAYKTUBHOTO IJIACTa, COAEPIKAIIUX ONpeaesieHne pacupeaeeHusl OJHOTO
wiu 0oJiee CerMeHTOB NMPOAYKTUBHOTO IJIACTA B KAYE€CTBE CErMEHTOB JUIS YTUIU3ALUH
U OJHOTO WU 00Jiee CerMEHTOB MPOAYKTUBHOTO IIACTA B KAYECTBE CErMEHTOB IJIs
3aBogHeHus 1 [THO, u obmue pacxoasl nodsiun [IB (mmar 94); BBeneHUs: B CPEICTBO
92 nMHAMHMYEeCKOro paclpeleieHus JaHHBIX, COJAep KalluX paclpeaeleHne OAHOro
wiu 0oJiee CerMeHTOB NMPOAYKTUBHOTO IUIacTa M 00ImKX pacxonoB noobmuu 1B (mmar
95); mpenBapuTenbHON (Ka4€CTBEHHON) OLEHKU CTPYKTYPbI OBBILIEHHON
Hereornauu (ITHO) ¢ 3aBonHeHUEeM ciiaboMUHEPATN30BAHHON BOJIOW MO CErMEHTaM
IUTs1 KQXKAOr0 U3 OJTHOTO HMUIM OOoJiee CErMEHTOB U O0IIei MOBbIIEHHON HedTeoTnaun
(mar 96); yucneHHO! OLEHKH PAa3IMYHBIX MPOLeAyp U pacxonos yrunuzanuu [1B ¢
UCIIOJIb30BaHUEM OOpaTHBIM 3aKaunBaHHeM U Oe3 oOpaTHOro 3akaunBanus (mar 97); u

OIpeNeSIeHUs], HA OCHOBE MPEABAPUTEIbHON OLEHKHU Ha 1are 96 u 4YMCIeHHOU OLEHKHU
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Ha mare 97, oqHoro unu 6onee MapupyToB yrunusanuu aius [1B (mar 98). Kak 6pu10
NOKa3aHO BBILIE CO CChUIKON Ha ¢ur. 1-3, oqun niu 0ojee MapmpyTOB yTUIN3ALUU
MOXET COJePKaTh. OJMH UK OoJjiee MApLUIPYTOB YTHIM3ALUU OOPATHBIM
3aKauMBaHUEM, BbIOpAHHBIX U3 (a) CMEIIMBAHUA CO CJIabOMHHEPATH30BAHHBIM
IIOTOKOM, IMOJIYYEHHBIM B YCTPOHCTBE CJIa00H MUHEpPAIH3ALNH AJISI MOy YeHUs
cnabomunepanuzoBanHoi Boabl 1is [THO, nnist HarHeTaHus B OAUH WM Oosiee
cermenToB [THO ¢ 3aBogHeHuEeM ciaboMUHEpadu30BaHHON BOnOM; (0) oOpaTHBIM
3aKa4YMBAHUEM B BUJI€ BOIbI YTUIU3ALKNU B ONUH Uiu OoJiee U3 CErMEHTOB
YTUIN3ALUH; X KOMOUHAIUIO 3TUX MapIIPyTOB, W/ UK OIUH WU OOJiee MapUIPyTOB
yTUIU3anuu 0e3 oOpaTHOro 3aKauyuBaHUsl, COAepIKaIUX (B) OTTPY3KY B JOOBITOM
HepTH; (T) cOpoc, niau KOMOUHAIUS 3TUX MAPIIPYTOB, IPU KOTOPOH Pacxobl
yrunuzannu [1B nocpenctsom (a), (B), (B), (r) nunu ux xkoMOMHaLMs paBHBI 00IEMY
pacxony otbopa I1B.

Kak 6p110 MOKa3aHO BBIIIE CO CCHUIKOM Ha ¢ur. 2 u 3, B BapuaHTax
OCYIIECTBJICHUs JaHHBIC, TOJyYEeHHbIE Ha mare 94 u/unm BBeEHHbIE Ha mare 95,
MOTYT TakXe BKJIOYaTbh NPOU3BOAUTEIbHOCTD MOJYyYEHHUs NTOTOKA
c1abOMUHEPATU30BAHHON UM YMIT4e€HHOU BOAbI B ycTpoiicTee 30 crnaboit
MUHEpaJIU3alUH, KOJUYECTBO HArHETATENbHBIX HACOCOB 00, JOCTYNHBIX s
HarHetaHus ciabomuHepanuzoBanHoi Boas! 1isg [THO u3 manudonsna 40
crnabomuHepanu3zoBanHo# Boael ais [THO nnu yTunusupyemoi Boabl U3 MaHH(OIbAA
50 yrunuzanuu B KOJuieKTop 45 cnabomuHepanu3oBauHo#t Boasl mis [THO,
KOJIMYECTBO HArHETATEJIbHBIX HACOCOB 60, MOCTYNHBIX [JIsI HATHETAHUS
cnabomunepanuzoBanHoit Boasl 1is [THO u3 manudonabna 40
cnabomunepanuzoBanHoit Boasl 1 [THO wnu yTunusupyemoit Boasl u3 Manudosbaa
50 yTunuszauuu B KOJUIEKTOP 55 yTUaM3auu, MAaKCUMAJbHYIO0 NPOU3BOAUTEIbHOCTD
Kaxa0ro Hacoca 60, MUHUMaJIbHO AOMYCTUMBIN pacXxol KaXxaoro Hacoca 60, LeneByro
munepanusanuo uiiu OCPTB (HanpuMmep, LeaeBoil quana3oH coOCTaBa) mpu
HarHeTaHuu ciabomMuHepantu3zoBaHHON BOabI s [THO, MakcUMaibHO AOTYCTUMYEO
unu "moporosyrw" munepanuzanuo uin OCPTB nns cnaboMuHepaln3OBaHHOM BOJBI
st [THO (HanmpuMmep, mOpOTOBBIH AUANa30H COCTaBA), 3aMa3AbIBAHIE NTAPAMETPOB
tactoBoit Bonsl u3-3a [THO ¢ 3aBogHeHNEM c1abOMUHEPATU30BAHHON BOIOH
(Hampumep, mporHo3upyemoe 3amasapiBanue B nodberae [1B npu ITHO) pasmep np oOku
cnabomunepanuzoBanHoit Boasl 1 ITHO kak gacte moposoro oowvema (I10) s

kaxknoro u3 cermentoB s [THO co cnabomunepannzoBaHHbIM 3aBoHeHUEM, 110
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Ka)XXJIOTO CerMEeHTa, NaTy Hadana HarHeTaHus [IB wnn cnaboMuHepann30BaHHON BOABI
nns [THO nnsa xaxgoro cermenTa ¢ [THO, nwnu komOuHanuo >tux nanHsix. [Ipomeccop
91 Takke MOXKET BbI1aBaTh BBIXOJHBIE JaHHbBIE, HAIPUMED, Yepe3 auciien 99,
nokasbiBaromue padboTy ycrpoiicta 30 mpUroTOBJIEHHS C1a0OMUHEpPaIn30BaHHON MU
YMST4YE€HHON BOJBI, PACXOAbl HATHETATENBHOI O KOJJIEKTOPAa U MUHEPAIU3ALUH I JIs
Ka)KJIOTO HarHETATEJIbHOrO KOJUIeKTOpa 45 ciiaboMUHepaTu30BaHHONW HJIU yMSATUYEHHON
BOJbI U KOJUIEKTOPA 55 yTHiu3anuu, pexxuM padoThl KaKJOr0 HArHETATEIbHOTO
Hacoca 60 u ycrpoiictBa 30 mpUroToBIeHUs CTa0OMUHEPATU3OBAHHOMW BOJIBI
(Hanmpumep, pexum padboTsl 6aTapen O0O), pacxoabl HATHETAHHS MO CErMEHTaM HIIH
KOMOHMHALIMHU 3TUX TaHHBIX.

ITpoueccop 91, MmoxeT OBITh UCIOJNB30BAH Ui HASHTH(UKAIUN (M BBIAAYN
COOTBETCTBYIOIINX JAHHBIX) PEKMMOB HCITOJb30BAHUS HACOCA JJISI PA3JTUIHBIX
npoueayp odpaTHOro 3aKauMBaHUs, MOABEPTHYTHIX YUCIOBOH onenke. IIpoeccop
MOJKET UMETb TPU PEKUMa UCIIOJb30BaHUs HACOCA, BKJIIOYAs MEPBbIM Uiu "xopomuit”
PEXKUM, MOKA3bIBAIOLIUMN, YTO KaXXbIil U3 HarHETATEJIbHbIX HACOCOB 60 mpeaHa3HAuYEH
IJIsl OHOT'O U3 KoJiiekTopa 45 cnabomunepanuzoBanHou Boasl st [THO wnun
KOJUIeKTOpa 55 yTUiIn3aluuu; BTOPOH peXuM, UIH "NpUEeMIEMbIH" pexuM,
MOKAa3bIBAKOII NN, YTO HATHETATEJIbHBIN HacOoC 60 npeaHa3HAa4YeH [JIsi HarHETaHUs
cnabomunepanuzoBanHoit Boasl 1 [THO u3 manudonsna 40
cnaboMHHEpaNTU30BaAHHOM BOABI KaK B KOJUIEKTOP 45 caboMuHepanin30BaHHONW BOMABI
ans ITHO, Tak 1 B KOJUIEKTOP 55 yTHUIM3ALUU; U TPETUI PEXKUM HIH "HenpueMmyieMblit"
PEKUM, MOKA3bIBAIOUIUN, YTO HAarHEeTAaTeJIbHbIN HacoC 60 mpeaHa3HaAuYEeH JJist
HarHetaHus ciabomuHepanuzoBanHol Boabl 1t [THO u3 manudonbna 40
clla0OMUHEpaJu30BaHHON BOIBI B KOJUIEKTOP 45 cliabOMUHEpaTu30BaAHHOMW BOJBI IS
I[MHO u yrunusupyemoi Boabl U3 MaHU(oapaa SO yTHIN3AaUU B KOJUIEKTOP 55
yrunuzanuu. Ecnu onpenenen mo0bie TpeThU, MM "HempueMyeMble" peKUMBL,
npoueccop 91 u/unau nMosbp30BaTENb MOXKET MEPECMOTPETh PACXOBI U MIPOLEAYPHI
yrunuzaunu st [1B Ha mare 97 w/unu onpeneuTs Ipyrue MapipyThl YTUIH3AIUH
nist [1B Ha mare 98 yBennueHHeM UM YMEHbIICHHUEM HAarHETaHUs B OJUH WU Oojee
CErMEHTOB JUJIsl MTOJIy4EeHHUsI IEPBOT0 MJIM BTOPOTO pekuMa AJis KaXJaoro us
HarHeTaTeJbHBIX HaCOCOB 00.

B BapuaHTax ocylecTBieHUs, ecau npoueccop 91 onpeaenser Ha ware 98, 4yTo
B KOJUIEKTOP 55 yTunusanuu Obl HaIpaBlieH U3JIULIEK CIa00OMUHEPATN30BaHHON

Boabl 1t [THO (HanmpuMmep, uepe3 NOANUTOUYHYIO JIMHUIO 37 craboMHUHepaliu30BaHHON
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WJIN YMATUYEHHOH BOJABI), ONMH WUJIU OOJiee NOTOJHUTEIbHBIX CETMEHTOB
IPOAYKTUBHOIO IJjacta 65 MOTyT ObITh BbIAEJIEHbI (HanpuMep, U3 cerMeHTa(-oB)
yTunusanuu) B kauectse cermenToB Ajs [IHO ¢ HarHeTaHuem
cnaboOMHHEPaNTU30BAHHON BOABI, MOCKOJIBKY CTaJ JOCTYIHBIM TaKOH HU3JIHIIEK
crnabomuHepanusoBanHoil Boas! 1 [IHO, n naHHbIe 0 TaKOM mepepacnpeneIeHun
BBEIEHBbI B CpencTBO 92 nunamuyeckoro pacnpenenenus (CP) Ha mare 95.

CJIP 92 moskeT Takke moTpeOOBaTh BHIMOJHEHHE Mpoueccopom 91 ciaenyrmux
yCJIOBHI, B JOTIOJIHEHHE K COOJIFOIEHHUIO YCIOBUS, YTO CyMMa PacXOA0B yTHIH3AIUN
I1B B npouenypax (a), (6), (B) u (r) paBHa obmemy pacxony ordopa I[1B: obmwmii
pacxoa HarHeTaHHs BOJABI B OuH Wiu Oosee cermentoB s [THO B (a) u oguH nin
Oonee cerMeHTOB yTHanU3auuu B (0) OosbIlle UK paBeH MPEAINoiaraeMoMy pacxoay
obparHoro 3akaunBanus [IB, paBHOMY nmporHO3UpyeMoMy o01emMy pacxony oToopa
I1B munyc pacxonsl yrunuzauuu 1B uepes (B) u (r); c1aboMuHEpaIn30BaHHBIA TOTOK
st [THO (manpumep, notok 35C) uMeeT oOLIyr0 MUHEPAITU3AUI0 PABHYIO LIEJIEBON
MUHEpaJN3alii;, MUHEPAJIU3aus B KoJuiekTope 45 cnaboMuHepanu3oBaHHON BOIBI
nnsa ITHO menbine noporosoii Mmunepanusanuu ais neneit [THO; ycrpoiictso 30
NPUTOTOBJICHHS CI1aOOMUHEPAITN30BAHHON BOBI 00JaJaeT MPOU3BOJUTEIBHOCTHIO TIO
c1abOMUHEPATU30BAHHOMY MOTOKY AOCTATOYHOM JUJISl MOJYyYEHUs TOTOKA
c1abOMUHEPATU30BAHHON BOJIBI; KOJUYECTBO TPEOYIOIUXCA HArHETaTEIbHBIX HACOCOB
60 He mpeBbIaeT O0MEero KOJUYeCTBa UMEIOIUXCSI HATHETATEIbHBIX HACOCOB 00;
Ka)XJIbli U3 HarHEeTaTeJbHbIX HAcOCOB 60 HCIOJNb3yeTCsl B PEXKUME HarHETAaHUs CBEPX
MHUHHUMaJIbHO JONyCTUMOTO PacxXxoa; pacXobl U MUHEPAIH3ALUH IPEBBIIAIOT UIIN
pPaBHBI HYJIIO, HJIK UMEET MECTO KOMOMHALHUS STUX YCIOBHMA.

ITpoueccop 91 MoxeT OBITh CKOHGUTYPUPOBAH IJIS PacCpeesIeHUs
cl1a0OMUHEPATU30BAHHOTO MOTOKA (HanmpuMep, B JTUHUU 35 ciaboOMUHEpaTM30BAHHOU
Bozanbl) u [1B (manpumep, B nuauu 83 I1B) mexay konnekTopom 45
cnabomunepanuzoBanHoil Boasl 1 [THO u kostekTopoM 55 yTunusamnuu, mpu 3TOM
I1B, 3akaunuBaemasi o0OpaTHO yepe3 npoueaypsi (a) wiu (0), B mepByrO odepeab
HaIpaBJseTCsl B KOJUIEKTOP 55 yTUIM3AUNU JIsl YTHJIM3ALUNA B COOTBETCTBHH € (0), a
craboMUHEpaTU30BaHHAS BOAA, MMOJyYeHHAs B ycTponcTBe 30 nus
c1abOMUHEPATU30BAHHON BOJBI, MPEATOUYTHTEIBHO HAMPABIAECTCS B KOJUIEKTOP
c1abOMUHEPATU30BAHHON BOJBI [JIs CMEIIMBAHUA CO CIa0OMUHEPATN30BaAHHBIM

notokoM st [THO xak B (a).
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B BapuanTax ocylecTBiIeHUs, YCTPOUCTBO 30 MPUrOTOBIICHUS
c1abOMUHEPATU30BAHHON BOJBI CONEPIKUT OAMH uiu Oonee moayiei 31 obpaTHoro
ocmoca (OO0) (manpumep, moayneit OO unu rpynn 31A/31B/31C Bapuanra
ocyuiecTBieHus: Ha gur. 3), a mpoueccop 91 MoOKeT ObITh JONMOJHHUTENBHO
CKOH(QUTYPUPOBAH IS y4eTa NpousBoauTeapbHOCTH Moayist 31 OO anst nony4yeHus
OO Bogbl, 1 konuvyecTBa uMerouxcs moayneit 31. CAP 92 moxeT naTh KOMaHIY
npoueccopy 91 Ha npeanoutrutensHoe pacnpenenenue OO Boabl B tMHUKO(-1) 32 s
YTUJINU3ALNHU TOCPENCTBOM cMemnBanus ¢ [1B, kak B (a), cMemnBaHueM ¢ BOJIOH
HaHounpTpanuu (H®) B ciiyuae orcyrcrBus [1B, HanmpuMep B HaYaIbHBIX CTAIHSIX
ITHO, unu u To u apyroe.

B BapumaHTax ocymectBienus, cucrema Il Mmoxxer OpITh HCTIONB30BaAHA 1T
pa3paboTku MpOMBICIOBOrO 000pyIOBaHUs, HaIpUMep, o0opyaoBaHus I, mokazaHHOTO
Ha ¢ur. 2, unu obopynosanus Il, mokazannoro va ¢ur. 3, nusa [THO ¢
c1abOMUHEPATU30BAHHBIM 3aBOJJHEHUEM (HapUMep, MPOU3BOAUTEIbHOCTH
yctpoiictBa 30 mpUroToBIIeHUs CIaOOMUHEPATN30OBAHHOW MU YMSITUEHHOUW BOJIBI,
pa3MepoB M KOJIMYeCTBa HacOCOB 60 U T.A4.), UJIK ISl aHAJIN3a W/ HIH
nepepacnpeneseHus CErMeHTOB NPOAYKTUBHOIO Ijacta 65, npoueayp yTUin3anuu
I1B, unu TOTO M APYroro B mpeaenax cyuecTByrinero obopynosanus aist ITHO co
c1aboOMUHEPATU30BaHHBIM 3aBOJHEHHEM. B BapnaHTax OCyIIECTBJIEHHUs, IPOLIECCOP
91 Ha ware 94 BpIUUCISAET UK NPUHUMAET AaHHbIE U3MEPEHUN MUHEpaIU3aLuU
cnabomunepanuzoBanHoi Boabl 1is [THO, nnst HarHeTaHus corjgacHo (a) u
MUHEpaJTU3alUU YTUIU3UPYEMOH BOABI, U OAUH HJIH 0OJiee CETMEHTOB, BbIIEJIEHHBIX
N7 HarHeTaHus ciabomuHepanu3doBanHoi Boabl miist [THO, nepepacnpenensitoTcs as
YTUJIHN3ALNHU, €CIIU YUCIIEHHAs OLleHKa Ha mare 97 moka3bplBaeT, UTO CMeLIaHHas BOJa
B (a) IMeeT MUHEPAJIU3ALHIO BhIIIE [[eJIeBOH MUHEPATN3aH, HJIH BbILIE TOPOrOBOH
MUHepanu3anuu 1Js ucnoias3osanus B [THO.

Kak 6p110 OnucaHo co CChUIKON Ha T€ ke Gur. 2 u 3, TakKe pacKpbIBAETCs
cUcTeMa It OTHOBPEMEHHOTO HarHETaHMs CJ1aOOMUHEPAITN30BAHHOTO 3aBOIHEHHUS U
MJIaCTOBOU BOABI ISl YTUJIM3ALUK B IPOAYKTUBHBIN NacT 65, coaepkauuin
HECKOJIKO CeTMEHTOB (HampumMep, cerMeHThl 65A-651 B BapuaHTe OCYIIECTBISHUS Ha
¢ur. 3), Bkiaroyaromasi: cuctemy 30 mpuroToBieHHs cl1abOMUHEPaTU30BAHHON BOJBI,
BBITTOJTHEHHYIO C BO3MOXXHOCTBIO BbIpabaThIBaHUS MOTOKA CIa0OMHUHEPATN30BAHHON
BO/JIbl;, CEMapalMOHHY0 CUCTEMY 75, BBIIOJHEHHYIO C BO3MOXXHOCTBIO OTAEJIEHUS

TOBapHOH HePTH, OTrpy’KaeMON Mo JUHUU 77 OTTpy3KH He(PTH, OT IPOAYKTA U3
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IPOMBICTIOBON CKBa’KHHBI (HAaIpUMep, B IUHUU 72), conepskamero HedTh, [IB u ras,
npu 5ToM otBoas [IB B nunHuio 76 nns yTUIM3auuM, HarHeTaTeabHbId MaHudonba 40
cia0OMUHEpaIU30BaHHON BOIbI, UMEIOLINUN KUIKOCTHOE COEUHEHHE 10 JIMHHUU 35
cnaboMHHEpaNTU30BAHHON BOABI ¢ cCUCTeMON 30 mMPUrOTOBIEHUS
crnaboMHHEpaNTU30BAHHON BOABI, HArHETATENbHbIH MaHU(pOoIb S0 yTHIN3aLNH,
UMEIOIHUHN )KUAKOCTHOE COEAUHEHUE 1O JIMHUM 83 yTHIN3aLUU C CeNapaluOHHON
cucTeMou 75; onuH uau 0ojiee HArHETATENbHBIX HACOCOB 60, MMEIOIIUX KUIKOCTHOE
COeMHEHUE C HarHeTaTeJbHbIM MaHU(oIba0M 40 craboMUHEpalu30BaHHON BOABI U
HarHeTaTeJbHbIM MaHU(}OIbIOM S0 yTHIN3ALUK, HATHETATEIbHBIA KOJUIEKTOP 45
c1abOMUHEPATU30BAHHON BOJBI, UMEIOINIHH XKUJKOCTHOE COEUHEHNE C OJTHUM HIIH
OoJsiee HarHeTaTeNIbHBIMU HacocaMu 60, MOCPENCTBOM KOTOPBIX MOTOK
cnabomuHepanuzoBanHoi Boawl 1is [THO, compepikamuii mo MeHbIeld Mepe 4acTh
NOTOKa CI1a0OMUHEPATU30BAHHON BOJBI, MOYKET OBbITh 3aKauaH B OJUH WU Oojee
CErMEeHTOB MPOAYKTUBHOrO miuacta 65, seiaeneHHbix 1is [THO co
c1abOMUHEPATN30BAHHBIM 3aBOIHEHUEM, HATHETATEIbHBIA KOJJIEKTOP 55
YTUINU3AMNH, UMEO I )KUJKOCTHOE COEMHEHNE C OHUM WM Oosee
HarHeTaTeJbHbIMU Hacocamu 60, mOCPEeACTBOM KOTOPBIX YTUIU3ALUOHHBIN MOTOK,
conepskamui mo MeHblnel mepe yacthb [IB s yrunusanuu, MokeT ObITh 3aKauaH B
OoMH unu 0ojiee CErMEHTOB MPOAYKTUBHOIO MJjacTa 65, BbIJENEHHbIX AJIs
YTHIN3ALUHU; JUHAIO 84 cMemunBaHus, 00eCeuynBaro Iy XUAKOCTHOE COeIHHEHNE
auHuM 83 yTunusanuu ¢ JuHuel 35 cnaboMuHEepalTu30BaHHON BOABI, MOCPEACTBOM
KoTOpoit yacTh [IB nis yrunusanuu MokeT ObITh CMEIIaHa ¢ TOTOKOM
c1abOMUHEPATU30BAHHON BOIBI JJIsl MOJIYYEHUS ClIa0OMUHEPATN30BAHHOTO MMOTOKA
st [THO nepen BBenennem B MaHudonpa 40 ciaboMUHEpaTU30BAHHON BOJBI, U OJIOK
ynpasyieHus uinu cucrtemy 90, coaepsxkamyro npoueccop 91.

biok 90 ynpasnenus moxet Bkiro4dath LI (ieHTpansHbIi nponeccop) 91,
3anoMuHar1ee ycrponctso 93 (Hanpumep, O3V (oneparuBayo namsrts), [13Y
(mOCTOSIHHOE 3aITOMHHAKOIIEE YCTPOHCTBO)), JKECTKUH NUCK, HHTEeP]eHchl
BBOJA/BBIBOJA, NUCIUIEH 99 u np., U MOKeT OBITh pealiu3oBaH BoimoHeHHeM B L[IT 91
IpOTPaMMBbI, BKJIOYAKOIIEH cpencTBo nuHamuueckoro pacnpenenenus (C/AP), u
XpaHsIeics B 3anoMuHaomeM ycrpoiictse (Hanpumep, O3VY). CIAP 92 moxeTt
KOH(urypuponarts npoueccop 91 (pu BHIMOJIHEHUH €ro MPOLECCOPOM) A
BBIMTOJIHEHHS JII0OOTO U3 ONMHMCAHHBIX 37€Ch WAroB u crnocodos. Ilpu sTom npoueccop

91 conepkUT NpOrpaMMHBIE CPECTBA, MO3BOJIAKOINNE MY ONPEAEIUTh PACXOIbI
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HAarHeTaHUsI Ha CErMEHT, COOTBETCTBYIOIHE TPEOOBAHUSM 110 3AMOJHEHUIO TIOP U
HarHetaHutw 175 [THO, ¢ obecrieuenneM auHamMu4eckoro pacnpeneneHus sceii [1B
ISl yTUJIM3ALUHU Yepe3 OAUH WiIu 0ojiee MapupyToB 0OpaTHOrO 3aKauMBaHUs, OJTHOTO
uiu 6ojiee MapipyToB 0e3 0OpaTHOrO 3aKaYMBAHUS UK UX KOMOMHALMH, IPUYEM
onuH min OoJjiee MapuIpyToB 0OOpaTHOrO 3aKauUBaHUsI BBIOMPAIOTCS CPEU BBEACHUS B
HarHeTAaTEeJbHbIM KOJJIEKTOP 55 yTUNIM3aLuK Yyepe3 JUHUK 83 yTUIU3alUU, BBEACHUs
B HarHETATEJIbHBIA KOJUIEKTOP 45 cinaboMuHepaIn30BaHHON BOIBI Yepe3 JUHHIO 84
CMEIIUBAHMS MJIM UX KoMOMHanui0. Kak mokazaHo NyHKTHPHBIMU JIMHUSIMU Ha Qur. 2,
60k 90 ynpaByieHUsI MOXET OBITh UCIOJB30BAH ISl PETYJIHPOBaHUS (ITOCPEICTBOM
KJIAIIAHOB, HE MOKa3aHHbIX Ha (ur. 2) pacxona B OAHOM uiu Oosee u3 IHHUU 32
(muanu nepmeara O0), nuuun 33 (muHus nepmeara H®), nuunu 97 (orrpyska [1B
BMecTe ¢ HepThr0), 82 (cOpoc 1B 3a 6opT), 84 (cmemuanue 1B co
clla0OMUHEPaTU30BAHHON MM YMSITYEHHOU BOJOW JJISl NOCTUIKEHHUS IEJIEBOH HJIU MO
MeHbIIeH Mepe MoporoBoi MuHepanusamnun), 35 (Boga OO/H®), nunun(-it) 36, 37
cOpoca (00peMOB MOAMUTOYHOM CTabOMUHEPAIHN3OBAHHONW BOJBI B IMHUIO
yrunuszaunu), 85 (cOpoc 1B B komiekTop ciaboMuHEpaTN30BAHHOW UM YMSATUSHHOU
BOJbI C MUHEpaJU3ael BhIIe MOPOTOBOI).

Kak nmpaBuio, rpaHuyHble 3HaueHus (unu auana3oH cocrasa) aist OCPTB
COCTAaBHOT'O MOTOKA(-0B) ciaboMUHEPATU30BAHHON BOABI 1Jist HarHeTanus npu [THO
MOTYT HaxoauThcs B uHTepBase oT 200 no 10000 mr/n, npeanoyrurensHo, oT 500 o
10000 mr/n. O6bryHO HUkHME 3HaueHus: uHTepBajga OCPTB obecneuuBaroT
nonyueHue 6onee Boicokux [THO, B To Bpemsi kak Gosiee BBICOKHE 3HAYCHHUS
untepBanga OCPTB cHuXarOT pUCK YXYAIIEHUS KOJJIEKTOPCKUX CBONWCTB IJIACTa,
0COOEHHO B MECTOPOKIEHUSIX, COAEPIKAIMX MOPObI ¢ OONBIION A0eH pa3dyXaromux
W/UM MUTPUPYIOIUX TNHH. {pyrumu rpanndHbiMu 3HaueHussmMu 1isi OCPTB moryT
OBITh, HapUMep, 3HaUeHus: B uHTepBasie oT 500 no 5000 mr/n, ot 500 no 3000 mr/m,
ot 1000 no 2000 mr/n, 2000 mo 5000 mr/n unu 3000 no 7000 mr/n (B 3aBUCHMOCTH OT
pUCKa YXYAIIEHHS KOJJIEKTOPCKUX CBOWCTB IJIacTa). DTOT Wiiu apyroi 6ok 90
YIPaBJIEHUS] MOXET YIIPABIATh COCTABAMHU CIaOOMUHEPATN30BAHHBIX HIIH
yMATUYEHHBIX BOJ 111 cerMeHToB ¢ IIHO mpoaykTuBHOro mnacra, ais yaep>KaHus UX B
3aJlaHHbIX Npeaenax rpaHu4HbiXx 3HaueHuit OCPTB.

B ToM cnyuae, eciu mMeeTCsl pUCK 3aKHUCIIEHUS WX 00pa3oBaHUS OTJIOXKEHUN B
NPOAYKTUBHOM Itacte 65, 6ok 90 ynpaBieHHs] MOXKET OTPETYJIUPOBAThH

KOHI[EHTPALHIO aHUOHA CyJb(aTa B CMELUIaHHBIX CJIA0OMHUHEPATU30BAHHBIX UJIH
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yMSI4E€HHBbIX HarHetaTenbHbIX BoAax ais IIHO ais cerMeHTOB NpOAYKTHUBHOIO
miacTta 10 BeauduHbl MeHee 100 mr/m, 50 mr/in unu 40 mr/n.

biok 90 ynpaBineHust MOKET ObITh UCTIOJIBb30BAH AJISl PETyJIUPOBAHUS OOIIe
KOHIIEHTPALIM MHOTOBAJIEHTHBIX KATHOHOB CMEIIaHHBIX CIa00OMUHEPaIN30BaAHHBIX
WIN yMATUYEeHHBbIX HarHetaTenbHbIX Bod s [IHO nns cermenTos ITHO
NPOAYKTHBHOIO IJIACTa TaK, YTOOBI OHAa HAXOAWIACh, HAIPUMED, B UHTEpBasie oT 1 10
250 mr/a, ot 3 mo 150 mr/n, unu ot 50 mo 150 Mr/n, ¢ ycioBHEM, YTO OTHOIIEHHUE
COAEep KAaHMSI MHOTOBAJIEHTHBIX KATHOHOB B CMEIIAHHOW Cl1abOMUHEPATU30BAHHOM
HarHeTaTeNbHOU Bone(-ax) K COAEPKAHUI0 MHOTOBAJIEHTHBIX KATHOHOB B PEJIMKTOBOM
BOJIE, COAEpKallelcss B IOPOBOM IPOCTPAHCTBE MOPOABI MPOAYKTUBHOIO IJIACTa, IS
Ka)KJIOTO CEerMEeHTa UJIK 00JacTH MPOAYKTHBHOTO MacTa 65, cocTaBisieT MeHee 1.
biok ynpaBieHHUs MOXKET UCIOJb30BaThCs AJIs PeryJIUpOBaHUSA KOHLEHTpaLUu
KaTHOHA Kallbl[Usl CMEIIaHHbIX HarHetateiabHbIX Boa Aas [IHO ans nHarueranus B
cermeHnThl 1t [THO nmponykTtuBHOTO muiacta 65 Tak, 4ToObl OHa HAXOAUJIACH B
npenenax ot 1 mo 200 mr/m, 5-150 mr/n, unu 50-150 mr/n, ¢ ycinoBuem, 4To
OTHOLIEHHUE COAEPIKAHUS KATHOHA KaJbIUs CMEIMIAaHHON Cl1abOMUHEPaTU30BaAHHOM
HarHeTaTeJlbHOHN BOJBI(BOM) K CONEPIKAHUIO KATHUOHA KaJbLUs PEJUKTOBOI BOJBI,
HaXOASILENCs B TOPOBOM NMPOCTPAHCTBE MOPOABI NIPOAYKTUBHOTO IJIACTA KAXAOrO
CerMeHTa MJIM 00JIaCTH MPOAYKTUBHOIO IJjacTta 65, cocTaBiser MeHee 1.

bnok 90 ynpasieHus MOXKHO UCIOJNb30BaTh AJi PEryJIUPOBAaHUS KOHIEHTPALUU
KaTHOHA MarHus CMeIlaHHbIX HarHeTaTeabHbIX BOA 1id IIHO nns cermentos ITHO
NPOAYKTUBHOTO MuiacTa 65 Tak, 4TOObl OHAa HaXOAUJach B UHTEepBase oT 2 no 400
mr/i, ot 10 mo 300 mr/n, unu ot 100 go 300 Mr/n, mpu yCJIOBUH, YTO OTHOIIEHHUE
comepKaHHe KaTHOHA MarHusi CMEIIaHHON CI1a00OMUHEPATU30BAHHON HAarHeTaTeIbHOM
Boabi(Boxn) nust ITHO kx conmeprkaHUIO KATUOHA MarHusi B PEJIUKTOBOH BOJE,
comepKamencss B TIOPOBOM MPOCTPAHCTBE KAXKIOr0 CErMEHTa HIJIM 001acTH
NPONYKTUBHOTIO Iacta 65, cocrasiser MeHee 1.

biok 90 ynpaBiaeHUus MOKeT ObITh UCTIONBb30BAH JJISI PETYJTUPOBAHMUS
KOHIL[EHTpAallMK KaTHUOHA KaJUusl CMEIIaHHBbIX HarHeTaTenbHbiXx Boa Ajis [IHO nnsa
CEerMeHTOB MPOAYKTUBHOIO IMJjacta 65 Tak, 4ToObl OHA HAXOAMIACh B npeaenax ot 10
10 2000 mr/n, B wactHocTH, oT 250 1o 1000 mr/n, ¢ ycnosuem, uto OCPTB
CMEIIaHHOH c1aboMHUHepaTu30BaHHON HarHeraTeabHOU Boabl(Boxa) nist ITHO ocraercs

B IIpejeax rPaHUYHBIX 3HAUYCHHUH 3aJaHHOTO padouero quana3oHa.
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biok 90 ynpaBieHus MOXKeT ObITh UCTIOJB30BAH ISl PETYJIHPOBAHUS COCTABA
CMEIIaHHOH ciladOMHHepaIn30BaHHON HarHeraTeapbHo# Boasl A [THO, ¢
NoAAep>KaHUEM €ro B 3aJJaHHOM JHana3oHe, ONpeAeleHHOM IPaHUYHbIMU 3HAYEHUSIMU
11t OCPTB (u B 3a1aHHBIX HHTEPBaAJIax, ONpPEAEIEHHBIX TPAHUYHBIMU 3HAUYEHUAMU
COAEp KaHUSI MHOTOBAJIEHTHBIX KATUOHOB, CONEPKAHUSA KaTUOHA KaJbLUs,
COZIepIKaHMs KaTHOHA MarHus W/WUIN COAEep KaHUs KaTHOHOB Kajus) s 00nacTu
nepekprITus rpannyHbiX 3HaYeHui 111 OCPTB (u ans oGnactu nepexpbITUs
IPAaHUYHBIX 3HAUEHUI coleprKaHUsl MHOTOBAJEHTHOTO KaTHOHA, COAEPIKaHUs KaTHOHA
KaJIbIUs, COAEPKAHMS KATHOHA MAarHUs M COAEP KAHUS KATHOHOB KaJusl) ISl OAHOTO
wiu 0oJiee CerMeHTOB U o0jlacTell MPOOYKTUBHOTO TutacTa 65.

I'pannunsie 3Hauenus 111 OCPTB u koHueHTpauuil OTAEIbHBIX HOHOB U
KOHIIEHTpauuu 000 1006aBKU cTaOUIN3aLMHU MIUH I C1a00OMUHEPATU30BAHHOM
HarHetateabHol Boabl A ITHO moryt MeHsATbCs B 3aBUucuMocTH oT peakuuu ITHO
NP 3aBOJTHEHUH CIa0OMHUHEPATN30BAHHON BOJOH ISl KAXKJOTO CErMEHTa
MPOAYKTUBHOTO TUTacTa 65 U cocTaBa Mopoabl HeYTEHOCHOTO CI0sI(-€B) KaXKI0TO
CEerMeHTa MPONYKTUBHOTO I1acTa 65 U, B YACTHOCTH, OT YPOBHEH pa3dyXarmux
MUTPUPYIOLIUX [JIMH U MUHEPAJIOB, C KOTOPBIMH, COTJIACHO U3BECTHBIM JaHHBIM,
MOXET OBITh CBSI3aHO YXYyAIIEHHE KOJJIEKTOPCKUX CBOMCTB IJlacTa.

brnox ynpasnenus yctaHoBku 30 qeMuHepaau3aluy UIH YMATYEHUS BOAbI MOXET
MeHATHh paboTy ycTaHOBKHU 30 neMUHEpaNnu3aluK HJIH YMSITUYEHHS BOJbI B pEaIbHOM
BpeMeHHU [ cornacoBaHus koauuecTB OO nepmeara, H® nepmeara u
nogMemuBaeMbix NOTOKOB IIB, KOTOpBIE NOMKHBI CMEMIUBATBCS, MOAAEPKUBASI STUM
cocTaB(-bl) COCTaBHBIX MOTOKOB CJIA0OMUHEPATM30BAHHON UJIN YMSITYE€HHOW BOIBI IJIs1
ITHO B npenenax 3agaHHOro padodero auana3oHa(-oB), KOTOpbie ObIJIU BBEIECHBI B
Onok ympaienus. biok 90 ynpaBieHuss MOKeT aBTOMAaTUYECKU CKOPPEKTHPOBATD
CMEIIUBAHNE U, 3HAYUT, KonmdyecTBa noroka OO nepmeara (Hampumep, B TUHUH( -51X)
32), H® nepmeara (Hanpumep, B TUHUU(-5X) 33), motoka [IB nnst cMemnBanus B
auanu 84 (1 m060ro OMUMOHANIBPHOrO MOTOKa MB uiau KOHIIeHTpaTa cTabunmnsaropa
IJIMH), WA UX KOMOMHAINHU, KOTOPbI€ BKIOYEHbl B COCTABHOHN MOTOK(-H)
cnaboMUHEpaTN30BaHHON ninu ymsirdeHHo# Boasl 1 [THO (manpumep, anst
dbopmupoBanus motoka 35C ciaboMuHEpaTN30BAHHON UM YMSATYEHHON BOABI IJIsI
ITHO) B oTBET Ha U3MEHEHUSI MPUEMHUCTOCTH CKBAXKUH B OJJHOM UJIU OOJiee CErMEHTOB

NPOAYKTUBHOIO mjacrta 65.
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I'panuunble 3HaUeHUs Auana3oHos cocrasa st ITHO cermenTa(-oB) MOryT ObIThH
onpeaeseHbl aHATNU30M 00pa3OB MOPOAbI MPOAYKTHUBHOTO JIACTA, B3SATHIX U3 KaXAOH
obynacTu HEPTEHOCHOIO CI0S MPOAYKTUBHOTO miacta 65. O6pa3namMu nopoasl
NPOAYKTHBHOIO IJIACTA MOTYT OBITh YaCTHUILbI BLIOYPEHHOW MOPOABI, HJIM KEPHA,
oTOMpPaeMoOro U3 CTEHKU CKBAXKHUHBI. B ajqbTepHATUBHOM Cllyuae, aHAJIU3 IOPOIBI
IPOAYKTUBHOIO IJIACTa, OKPY KA CTBOJ HAarHeTaTeJbHOW CKBAaXKMHBI, MOXET
OBITH BBIMOJHEH re0QU3NIECKIM KapOTaKeM, UCTIOIb3YIOIIUM CKBAKHHHYIO
KapOTAXKHYIO anmaparypy. AHaJIu3 MOPOABI sl KaxkA0H 001acTu HeYTEHOCHOTO CJIos
NPOAYKTHBHOIO IJIacTa 65 MOXKET BKJIKOYATh, IOMHMO MPOYEro, onpenesieHne oomero
COAEp KAHUS APTUIIJINTA B MPOAYKTUBHOM ILJIACTE, OKPYKAKOIEM CTBOJI
HarHeTaTeNbHOW CKBAKUHBI(-UH) B PA3JIUYHBIX CETMEHTAaX WU 00JacTsIxX
npoAyKTHBHOrO miacta. O0mee cogepKaHue aprujuIuTa B MOPOAE MPOIYKTUBHOTO
IJ1acTa JJIsl CETMEHTOB WM 00JacTell MpOAyKTUBHOTO IIACTA MOXKET OBbITh
onpeneaeHo reopu3NIecKuM KapoTaxeM, peHTIeHOAU(PPAaKIIUOHHBIM METOIOM
(PAM), ckanupyromei 31eKTpoHHON Mukpockonueit (COM), CUMHTHLISIHHOHHBIM
cuerunkoMm B UK nmamazone wiu cutoBbiM aHanuzoMm. O0mee conepkaHue aprHjInTa
B [MOPOJE€ MPOAYKTUBHOIO MJIACTa MOXET COCTABJIATh B IMANa30HE OT MPUMEPHO 2
mac.% no npumepro 20 mac.%. AHaJu3 TOPOAbI AJIsI KaX 0 001acTH HEPTEHOCHOTO
CJIOsI IPOAYKTUBHOTO IJIACTA MOXKET TaKKe BKJIOUYATh ONpe/elIeHue COepIKaHUs
MHUHEPAJOB B INIMHUCTON (paKkIH MOPOAbI, B YACTHOCTH, IJIMH CMEKTUYECKOrO TUIIA
(HampuMep, MOHTMOPHUJUIOHUTOBOM TNIMHBI), MUPOPUIIUTOBOIO TUIA, KAOJTHHUTOBOI'O
THUIIA, WJUINTOBOTO THUIIA, XJOPUTOBOTO THIA U IJIAyKOHUTOBOTO TUIIA, YTO MOXKET OBITh
OmpeaeseHO aHAJTU30M C HCIOJIb30BAHUEM peHTreHonudpakuuonnoro merona (PJIM)
U CKaHHUpYHOLIeH 3J1eKTpoHHOH Mukpockonuu (COM). OnTuManbHble MUHEpAJIH3aUuN
(1 cocTaBbl) I CMEMIAHHBIX CIa0OMUHEPATN30BAHHBIX HATHETATEIbHBIX BOJ JJISI
ITHO nns kaxaoro CerMeHTa MIM 00J1acTH MPOAYKTHBHOTO Miacta 65 MOTYT ObITh
OTpeAesIeHbl 10 KOPPEISIUHUIM BOZHUKAKINX YXYAUIEHHH KOJJIEKTOPCKUX CBOHCTB
IJ1aCTa C Pa3IMYHBIMU TPAHUYHBIMU 3HAYEHUSIMA MUHEpAITU3auu (M pa3InIHbIMU
KOHIIEHTPALUSMH OTAEIbHBIX HOHOB UJIM OTAEIbHBIX HOHOB IO THUIIAM HOHOB) IS
HarHeTaTeNbHON BOJBI [JIs 1Hana3oHa o0pa3uoB MOPOABI C PA3INYHBIM COMEPKaAHUEM
[JINH U COCTABOB I'JIMH, M BBIOOPOM IPaHMYHBIX 3HAUYEHUH JJIsI MUHEpalu3auuu (Uiu
COCTaBOB) CMEIIAHHON cIabOMUHEPATN30BAHHOW HarHETATEJIbHON BOIBI JJIsl 00pasna
nopojbl, Haubojee OJU3KO COOTBETCTBYIOLIEr0 COCTABY MOPOALI (Hampumep,

HUCIIOJIb3Yys NAHHBIC 3a NPOLICAIINEC HepI/IOI[bI) 151 KZl)I(I[Oﬁ obnactu MNPpOAYKTHUBHOTO
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macta 65, B kotopoi npeanonaraercs [THO ¢ 3aBogHeHnEM
c1aboMUHEpaTU30BaHHON BOON. B anpTepHaTHBHOM cilydae, MOTYT OBITh MPOBEAEHbI
SKCIIEPUMEHTBI Ha 00pa31ax Mmopojsl, B3ATHIX U3 o0JacTell MPOAYKTUBHOTO IJIACTA,
rae ObuTH NpoOypeHbl HarHETATeJIbHbIE CKBAXKMHBI 47, ¢ UCTIOJIb30BAHUEM APYTHUX
I'PaHUYHBIX 3HAYCHUH JJI1 MUHEPAJIU3ALHUH U COCTaBa (KOHLEHTPAIMI OTAEIbHBIX
HMOHOB M OTAEJbHBIX HOHOB MO THIIAM HOHOB) IJIsl CMELIAHHOM
c1abOMUHEPATU30BAHHON HATHETATEIbHOW BOABI, JJIsl ONPEaeSIeHUsI ONTUMAIBHOTO
Avana3oHa JJis MUHEpaJIu3alUuu U COCTaBa JJis HarHETAaTeNbHbIX BOJA, KOTOPbIE
IOJDKHBI OBITh 3aKa4aHbl B KAXKJIbIH CETMEHT WUJIU 00JIaCTh NMPOAYKTUBHOTO TU1acTa 65 B
npouecce [THO co cnaboMuHepann3oBaHHBIM 3aBOTHEHUEM.

Kak npaBuio, npou3BOAUTENbHOCTh HATHETAHUS JIsI CMEIIaHHOU
cnabomuHepanuzoBanHoi Boabl(Boxa) aiis [THO orpannyueHa HeqoCTaTOUHOM
MPOU3BOAUTENBHOCTHIO YCTAHOBKHU 30 neMUHepalu3alluy Uil YMATYEHUs] BOJBIL.
CoorBercTBeHHO, craboMmuHepanu3oBanHoe 3aBoaHenue st [IHO moxeT ObITh
paccuMTaHO Ha 3aKauMBaHUE MPOOKU Manoro noposoro oovema (I10) cmemanHoOM
c1abOMUHEPATU30BAHHON HArHETA€MOM BOJIBI B HATHETATEJNbHYIO CKBAKUHY(-bl1) 47,
npoOypeHHYI0 B He(PTEHOCHBIN CIION Kax Aol o0JacTH MPOAYKTHBHOTO 1acta 65, B
KOJIMYecTBe o MeHblIel Mepe 0,3 mopoBoro o0vema, NpearnouYTUTENbHO IO MEHbIIEH
mepe 0,4 mopoBoro o0bema, MoCKOJIbKY NPOOKHU, HMEIOIHE Takie MUHUMAJIbHBIE
HOPOBbIE€ 00BEMBI, CTPEMSATCS MOAAEPIKUBATH CBOK LIEJIOCTHOCTh B BHYTPH IJIACTA
MecTOpoXkaeHus. JIasd orpaHUYeHHs] KOJUYEeCTBA BOAbI, 3aKaYaHHON B KaXAYIO
00JlacTh MPOAYKTUBHOTO IJIACTa U3 HATHETATEJbHON CKBaXKUHBI(-UH) 47 B BapHaHTax
OCYUIECTBJIEHUS], TOPOBbI 0ObEM CMEIIaHHON CJ1abOMHUHEepaTU30BaAHHOMN
HarHetatenbHOU BoAbI 1isi [IHO mosxkeT cocrapnaTe meHee 1 110, meHee unu paBeH
0,9 I10, menee unu pasen 0,7 [1B, menee unu pasen 0,6 [1B, unu MmeHee unu paBeH
0,5 I10.

[Tocne HarHeTaHUs CMEINaHHON CIIaOOMHUHEPATN30BAHHON UM YMITYEHHON
HarHetaTenbHOU Boabl 15 [THO manoro mopoBoro o0bemMa B HarHETATENbHYIO
ckBaXUHY(-HbI) 47, TpoOYPEHHYIO B CErMEHT(-bl) MPOAYKTUBHOTO MyacTta 65, u3
HarHeTaTeNbHON CKBaAXXUHBI(-UH) 47, mpoOypeHHOH B 001aCTh HEPTEHOCHOTO CJIOS
NPOAYKTHBHOIO IJIACTa, MOKET OBITh 3aKkayaHa pabodas Boxa AJs TapaHTUH TOTO, UYTO
npoOka cMeImaHHOU ciaboMUHEPaIN30BaAHHONW HAarHETATEIbHON BOABI (2 3HAUHUT U
OTCOEMHEHHAsl M0 JEeHCTBUEM BBITECHSIOIIEro areHTa HepTAHAs 30HA) MepeMeInaeTcs

1o He()TEHOCHOMY CJIOI0 MPOAYKTUBHOTO MJIacTa 65 K SKCIJIyaTallMOHHOW CKBaXKUHE
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71, npoOypenHoii B 00sacTu HEPTEHOCHOTO CJIOS MPOAYKTUBHOTO 1iacta 65. Kpome
TOro, HarHETaHue pabodel BOABI MOXKET OBITh UCIIOIb30BAHO JAJIS MOAAEPIKAHUS
JaBJieHUs B cerMeHTe(-ax) uim obnacTu(-s1X) NpoayKTUBHOTO miacta 65. O6buHO
pabouas Boga umeet Oosee Bbicokuii [10, yem nmpoOka BOAHON BBITECHSIOIEH
KUAKOCTU (Hampumep, c1abOMHUHEpaIn30BaHHON NN yMATYEHHONW HarHeTaTeJIbHON
Boawl aiist [THO).

Kak ysxe oTMedasioch, pabodeii BOOOW MOKeT ObITh MJIACTOBAs BOJA MJIH CMECH
MOPCKOH BOJBI U MJACTOBON BOABI, B 3aBUCUMOCTH OT KOJIMUECTBA MJIACTOBOM BOJBI,
OTZIEJIEHHOW OT JOOBIBAEMBIX TEKYYUX CPEJ Ha MPOMBICJIOBOM 00OPYIOBAaHUH WU
cemaparope 75. Ucnonp3oBaHue/yTHIN3aLMs JIACTOBON BOJBI B KauecTBe padoueii
BOJbI MOXET OBITh MPEANOYTUTEIBHO OJlarogaps OrpaHUYEHHUSIM Ha YTUIIN3ALHIO
1acTOBOM BOnBI B OkeaHe. COOTBETCTBEHHO, BCIIE 3a HATHETAHHEM MPOOKHU
c1abOMUHEPATN30BAHHON HArHETATEIbHON BOABI B HATHETATEIbHYIO CKBAXKHHY(-HBbI)
47, npoOypeHHy0 B 00J1lacTH MPOAYKTUBHOTO Tiacta 65, 3ta ckBakuHa(-Hbl) 47
MOTYT OBITh HCTIOJIB30BAHBI B KAYECTBE CKBAKUHBI(-UH) YTHIN3ALUH MJIACTOBON BOBL.

Pacxon u coctaB COCTaBHOTO MOTOKA CIA0OMHHEPAIN30BAHHON MJIM YMSATYEHHOM
HarsetateabHol Boabl A ITHO moryT oTcnexuBaTbesi B peajlbHOM BPEMEHU IS
onpeneneHus 3pGEeKTUBHOCTH U3MEHEHHUH, CeaHHbIX O010kOoM 90 ynpaBieHUs B
CMEIINBAHHUY JJIs MOJAJIEPKaHUs COCTaBa CMELIAHHON c1a00OMUHEPaIN30BaHHON UK
yMsrueHHOW HarHeTareapHOU Boabl aisi [THO B npenenax pabouero nuanasona. Ecnu
3¢ PexTHBHOCTD HEAOCTATOYHA, OJIOK YIPaBICHHUS MOXKET BBECTH B CMEIINBAHUE
nanpbHelmue nameHenus. CooTBeTcTBeHHO, 010K 90 yrpaBieHUS MOXKET UMETh
KOHTYp OOpaTHOH CBSI3U IJIsl YIIPABJISIEMOr0o CMEIIUBAHUS (HATIPUMED, AJIs
BbipabaTeiBanus Boabl OO, Boast H®, I1B Boab, MB unu ux koMOWHaIMIA)
coctaBHOTO MOTOKA(-0B) 35C cnaboMuHepaln30BaHHOW WJIU YMSITYEHHOUW BOJBI IS
ITHO.

Onun nnn 6onee MmapmpyTos yrunauzaunu 1B ¢ oOpaTHeIM 3akaunBaHUEM WU
6e3 oOpaTHOrO 3aKauMBaHMUS U KOMIOHEHTHI CUCTEMBbI Ha mare 98 BapuanTa
OCyIecTBJIEeHUs Ha GUr. 4 MOTYT COOTBETCTBOBATh OMMCAHHBIM BBILIE CO CCBUIKON Ha
¢ur. 1-3. B BapuanTax oCyImeCTBIEHHs, IPOrPpaMMHBIE cpencTBa 92 Takxke
MO3BOJISIIOT MPOBOJNUTH JUHAMUUYECKOE IIepepacupeaeseHne OqHOro uiu oomnee
HarHeTaTeNbHBIX HAacOCOoB 60 oT KojekTopa 45 craboMuHEpaIn30BaHHON BOJBI K
KOJIIEKTOPY 55 yTunusanuu, 6iaronapsi 4eMy MOTYT OBITh YIOBJIETBOPEHBI

BO3MOHOCTH MO NPOU3BOAUTEIIbBHOCTU HArHETAHHUSA KOJIJICKTOPA 45
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c1abOMUHEPATU30BAHHON BOJBI U KOJIJIEKTOpa 55 yrunuzaunu. B BapmanTax
OCYLIECTBJIEHHUS], IPOTPAMMHBIE CPECTBA UCIIOJB3YIOT B KAUE€CTBE BXOAHBIX JJAHHBIX
obmuii pacxoxn nodsiun I1B, u, B ciiyuae ecnu pacnpenenenue Bceii 11B nus
YTHJIN3al1U Yepe3 OTBeJeHue C oTrpykaemMoii HedTrio, cOpoc 3a OopT, BBeneHHE B
HarHeTaTeJbHbIN KOJJIEKTOp 55 yTuanusanuu 4epes JUHUIO YTUIU3ALUU U BBEACHHE B
HarHeTaTeJbHbIN KOJJIEKTOp 45 dyepe3 JUHUIO CMEIINBAaHUs NPUBOJAUT K MOJYyY €HUIO
cocraBHOTO ciabomunepanu3oBanHoro noroka 35C ans [THO, umeromero
MUHEpaJNHU3alHI0 BbIlIe MOPOTrOoBONH MuHepanuszauuu ais ueneit [THO,
nepepacupenesioT OOUH WK 0ojiee CErMEeHTOB NMPOAYKTUBHOTO miacta 65, paHee
BbaeneHHbIX 1t [THO co cnaboMuHepanu30BaHHBIM 3aBOJTHEHHEM, B Ka4ECTBE
CerMeHTa Il YTIJIN3aLUH TaK, YTO COCTAaBHON ciaboMmuHepanu3oBaHHbIN MoTok 35C
nns ITHO B nuHuu cnaboMuHepaau30BaHHON BOABI MOIIEPKUBACT MIUHEPATH3ALIHIO
HUJKE MOPOTOBOH MUHEpPAIN3aLUK N PAaBHOH LieJIeBOW MUHEpanu3anuu, Oiaronaps
yemy [THO co cnabomMuHepanu3oBaHHBIM 3aBOJHEHHUEM MOKET OBITh MPOJOJIKEHA B
OCTaJIbHBIX CErMEHTaX MPOAYKTHUBHOTIO IJjacTa 65, BbIEJIEHHBIX B Ka4eCTBE
CErMEHTOB U CI1a0OMHUHEPATU30BAHHOTO 3aBOJHEHMUS.

N3-3a pucka yxyAlleHUs] KOJJIEKTOPCKUX CBONCTB IJIaCTa B XOJ€ 3aBOJHEHUS
craboMuHEpaTn30BaHHON unu ymsardyenHoit sopoi npu ITHO, B 610k 90 ynpaBieHus
MOXET OBITh BBEJIEHO MAKCUMAJIBHO JOMYCTUMOE MOBBIIIEHNE CKBAXKMHHOI'O AaBJICHUS
IJIs1 HATHETATeJNbHOHW CKBaXUHBI(-UuH) 47/57, npoOypeHHOIl B cerMeHTax
NpOAYKTUBHOTO muacta 65. Kak yBennyeHne CKBa)KMHHOTO AABJIEHUS B
HarHeTaTelbHOU CkBaxkuHe 47/57, npoOypeHHON B 0qHO# U3 oOnacreit
NPOAYKTUBHOTO IUlacTa 65, Tak U MajeHue pacxoja Mnocje HarHeTaTeJbHOro Hacoca( -
oB) 60, yka3bpIBaeT Ha CHUKEHHE MPUEMHUCTOCTU CKBAXKUHBI U3-32 YXYIIICHUS
KOJIJIEKTOPCKHUX CBOWCTB IJIACTA B OJTHOM M3 CETMEHTOB MPOAYKTUBHOTO IjiacTa 65.

CxBa)XMHHOE JIaBJICHUE B HATHETATEJIbHON CKBaXXUHe(-ax) 47 BOIU3N
HEe(PTEHOCHOTO CJIOS B KAXKJOM CErMEHTE NMPOAYKTUBHOTO Iutacta 65 (Mim pacxon
CMEIIAHHOH CJIa0OMHHEPAIN30BAHHON MM YMSITUYEHHON HAarHETATEJIbHOW BOIBI MOCIE
HarHeTaTeNbHOTO HAacOoCa(-0B) HATHETATEIbHOW CUCTEMBI MOXKET OTCJIEKUBATHCS B
pealbHOM BpeMeHU. J[aBieHHe HATHETATEIbHOW CKBAKHUHBI (-UH) 47 MOXKET
U3MEPSTHCS CKBAXXUHHBIM U3MEPUTENbHBIM YCTPOMCTBO, HAlpUMeEp, AATUUKOM
JaBJIEHUs, COEAUHEHHBIM ¢ OJ10kOM 90 ympaBieHUs, HAIpUMep, 0 BOJOKOHHO-
ONTHUYECKON TeJeMeTPUYECKON JUHUHU UJIU C UCIOJIb30BAHUEM APYTOT0 NOAXOASAILETO

CpenCTBa CBS3U.
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Ecnu 6ok ynpasnenus 90 onpenenser, YTO UMEETCs CHH)KEHUE PUEMHUCTOCTH
111 HATHETATEeNbHON CKBaXXUHBI (-uH) 47, mpoOypeHHOl B OHOH unu Oojnee u3
obyacTell MPOAYKTUBHOIO Ijacta 65, OJIOK ynpaBlieHUs MOXKET BbIOpaTh Apyroi
pabounii Tuama3oH I COCTaBa COCTABHOI'O MOTOKA(-0B) HATHETATEJbHOW BOABI IS
ITHO, xOTOpBIH, COrIaCHO MPOTHO3Y, HMEET MEHbIIHUI PUCK BBI3BATh YXYILIEHHUE
KOJIJIEKTOPCKUX CBOMCTB mJjacrta (mpu coxpaneHun npuemsuemoro yposHs [THO u3
3TOM obnacTu(-ei) MPOAYKTUBHOTO MJIacTa), ¥ MOKET 3aTE€M OTPEryJIUPOBATh
COOTHOULIEHHE KOMIIOHEHTOB CMECH Pa3HbBIX MOJMEIINBAEMbIX MOTOKOB (HampuMmep,
c1abOMUHEPATU30BAHHON UM YMITYeHHOU Boabl, HanpuMmep, OO nepmeara u/win
H® nepmeara B nuHusx 32 u 33, cOOTBETCTBEHHO, [IB noamemuBaemMoil Boabl B
auHUH 84 CMEIMUBAHMS) TaK, YTOOBI COCTAB CMEINAHHON CcJ1adOMHHEpaIn30BAaHHON
HarHetaemoi Boabl 1t [THO, HarHeTaeMol B HArHETATEJNbHYIO CKBaKHUHY(-bI) 47,
npoOypenHyto B cermeHT(-b1) st [THO nmpoaykTuBHOro miacra 65, monanai B 3TOT
apyroit pabounii nuama3oH(-bl). BJIOK ympaBieHUs MOXKET MPOIOJIKATh B PEaTbHOM
BPEMEHHU OTCJIE)KUBATh CKBAXXUHHOE JABJIEHUE B HATHETATEJIbHONW CKBaKHHE(-ax) 47,
npoOypeHHOo! B 00acTH(-sAX) NIPOOYKTUBHOTO MjacTa 65, rie uMesio MecTO CHIXKEHUE
NPUEMHICTOCTH CKBaXKMHBI (MM pacxojia IMocje HarHeTaTeapHOro Hacoca(-oB) 60 nis
BBIJICJICHHBIX HATHETATEJIbHBIX JUHUH, BEAYIINX K HATHETATEIbHON CKBaKHHE(-aM)
47, npoOypeHHBIM B 001acTU(-5X) NPOAYKTUBHOTO I1acTa 65, rne npouCcXoaui Craj
NPUEMHUCTOCTH CKBAXKHH), YTOOBI ONPEAEITUTh, KAK IPOUCXOAUT CTaOMIN3aALIUS
naBJieHus (MU pacxoja) B OTBET HAa HarHETaHHE CMELIaHHOU
ciaboMuHepaau30BaHHON HarHeTaTteabHOU Boabl Ajs [THO, cocTaB koTOpOi
HaXOAUTCS B MPEANOYTUTEIBHOM paboueM auamnaszone. Eciu 5TOTo HE MPOUCXOIUT,
610k 90 ynpaBJieHUsI MOXET OCYLIECTBUTh JaJibHEHIINEe U3MEHEHUs B padoTe
CMECHUTEJIbHON CHCTEMBI U afalTalul COCTaBa COCTABHOTO MOTOKA(-0OB)
c1abOMUHEPATU30BAHHON UM YMITYeHHOW HarHetaemoit Boasl 1iist [THO k npyromy
NpeAnoYTUTENbHOMY paboueMy AuaIa3oHy, IJIsl KOTOPOro, MO pacdyeTaM, PUCK
yXyALUIEHUs KOJJIEKTOPCKUX CBOMCTB IJIacTa HUXKE. DTO UTEepalMOHHBIHN Npoliecc,
KOTOPBII MOKET MOBTOPSTHCS MHOTOKPATHO. B HeKOTOpBIX ciaydasx, OJIoK
yIpPaBJIEHUS] MOXKET MPUHATH PEIICHUE CHIKEHHS pacxona ciaboMUHEPaTN30BaHHOM
WU yMSAr4eHHOW HarHetaTtenbHoN Boabl Aus [THO unu npexpalieHust HarHeTaHUs
c1abOMUHEPATN30BAHHON UM YMIT4eHHON HarHeTareapbHoU Boasl aist [THO B
HarHeTaTeNbHYI0 CKBaXXHH(-bI) ONHOHN niau Oojee oOnacTell MPOAYKTUBHOIO IJIacTa

65, ecnu naBiaeHUE MPOAOJKAET HapacTaTh. bilok ynpaBieHUs MOXKET Tak>Ke NPUHATH
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pelIeHrne 0 3aKaYMBaHUU CTAOUIIM3UPYIOIIETO IJIMHY COCTaBa (HampuMep,
Hepa3BEeHHOTO KOHI[eHTpaTa cTadunn3aropa riinH) B He(QTEHOCHBIH CIOH(-1)
obnactu(-eil) NPOAYKTUBHOTO jiacta 65, B KOTOPOM MPOUCXOIUIO NaeHUE
NPUEMHUCTOCTH CKBAXKMHBI, HA CPOK B HECKOJIBKO AHEH, mepes BO30OHOBIEHUEM
3aBOAHEHHUs Cl1abOMHHEpaIN30BaHHON Miu ymsardeHHol Bonoi nis [THO.

Ha narneranue ciaboMuHEepadu30BaHHON UM yMsirdeHHOU Boabl U [1B Biuser
pacrnookeHne CKBaXXKMH HAaYaJIbHOTO 3aKaUMBAHUS B PA3JINYHBIX CErMEHTAX
NPOAYKTHBHOIO IJIacTa Ui 3aliexku 65. I[lepBoHaYaabHO, MOTYT OBITH BBIIEJICHBI
HarHeTaTeJIbHbIe CKBAXKHHBI B CErMeHTe(-ax ), MPeIHa3HAYEHHBIX JJIT BTOPUYHOTO
3aBOJIHEHUsI CIa0OMUHEPATU30BAHHON UM YMSATYEHHON BOJON M CKBAKHHBI, U MOTYT
OBITh CKBa)XUHBI, BBIAEJICHHbIE 115 yTron3anuu [1B B cermenTte(-ax),
npeaHa3HauYeHHbIX MU MOCTOSIHHON yTrinuszanuu [1B (6e3 kakoro-anbo TpeTUUIHOTO
3aBOJTHEHUsI C1a0OMUHEPATN30BAHHON HIJIM YMATYEHHOH BonoOM). Paznuunble
HarHeTaTeJbHbIe CKBaKUHBI 47/57 Ajs pa3HbIX CETMEHTOB MPOAYKTUBHOTO Tiacta 65
00BIYHO MPOOYPHUBATUCH MOCIEOBATEIBHO C MIATGOPMBI 32 MPOAOIKUTEIbHBIHA
nepuona BpeMeHn. HekoTopeie cerMeHThl pa3padaThiBalnuch paHee APYTUX CErMEHTOB.
Jnst mogaepskaHus JOObIYM HEPTHU U3 SKCIIIYaTaLMOHHBIX CKBaXXHH 71
UCIIOJb30BAJIOCh JOCTATOYHOE HATHETAHHE BOJIBI B KaXKABIH CErMEHT (HampuMmep, s
3aMeleHUs TOPOBBIX MyCTOT). ONBIT pabOTHI MEPBBIX HECKOJIBKUX CKBAXKUH MOXKET
AaTh MOJIE3HYI0 HH(GOPMALMIO IS BBIAEIEHUS Pa3HBIX CETMEHTOB JJIsl BTOPUYHON MU
tpetuuHoit ITHO unu anst yrunuszauuu, U 1Jist AMHaMU4eckoro pacnpenenenus [1B.
Hanpumep, MOTyT BCTPETUTBHCSI HEOKHAAHHbIE OCOOCHHOCTH CHUIKEHHUSI NaBJICHUS,
KOTOpPbIE MPENOCTABAT HHPOPMALUIO O THAPOIMHAMHUYECKON CBSI3U MEXIY
HAarHeTaTeJIbHBIMHU U 5KCIJIYyaTaLMOHHBIMU CKBaKMHAMHU U OyAYT CIIOCOOCTBOBATH
U3MEHEHHIO MJIAHUPYEeMOI'0 Paclo0XKeHUsl CKBaXUH. PackpbIThie 3/1eCh CUCTEMA
ontTuMu3anuu pacupenenenus [1B, cnocod u cpeacTBo od0ecneunBarOT JUHAMUYECKOE
pacupenenenue [1B mexay mpouenypaMu yTHIH3AUUU ¢ OOpAaTHBIM 3aKadyl BAHUEM U
0e3 oOpaTHOIro 3aKauMBaHUS HA NMEPHOA UCTIOJb30OBaHUs 3aBoaHeHus st [THO.

BBenenue cnabomMuHepaIu3oOBaHHON WM YMSITYEHHOW BOJBI B KOJIIEKTOP 55
YTUINU3ALUHU TIOCPEICTBOM OJHOTO HIIM OOJiee HarHeTaTeNbHBIX HacOCOB 60 1o
CyIiecTBy O€CIONIe3HO, U PACKPBITHIE 3[1€Ch CHCTEMA, CIIOCO0 U CPENCTBO A
OUHAMHYEeCKOro pacnpenenenus [IB Moryt gate BO3MOXKHOCTh N30€KaTh TaKOH
CUTYyalLUU Ha OCHOBE PAaCUETHOM OLEHKHU UCIOJb30BAHHUS AONOJHUTENbHBIX

HAarHeTaTCeJbHbBIX CKBAXXHWH U CCTMCHTOB MPOAYKTUBHOI'O IJIaCTa 65 OJId HArHETaHUA
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cnaboMuHEpaTu30BaHHON nin ymsirdeHHoil Boasl aus [THO, ecnu nosiBnsieTcs
M30BITOK CIa0OMHHEPAJN30BAHHON UM YMATUYEHHON BOABI (HAIpUMeEp, TPETHUIHOE
HarHeTaHue clrabOMUHEPATU30BAHHON UM YMATYE€HHOHN BOJbI B HATHETATENIbHYIO
CKBa)XMHY WJIM CErMEHT MPOAYKTHBHOIO IacTa 65, B KOTOPBIi paHblie Obliia BBEJEHA
I1B). Ectit mpou3BOaUTENBHOCTD KOJUIeKTOpa 55 yrunusaunu I1B Oyner npespimena
6e3 BBenenus [1B B kosmekTop 45 cnaboMUHEPATU30BAHHON MJIM YMSTYEHHOUN BOJbI
Ha YPOBHE, NMPEBOCXOASIEeM ITOPOTrOBbIe 3HAUEHUS AHalna3oHa COCTaBa, ¢
UCIIOJb30BAHUEM PACKPBITBIX CUCTEMBI, Crtocoda U cpencTBa MOXKET ObITh TPOBEIEHA
YUCJIEHHAs OLl€HKAa MOJeJIMPOBAaHUEM aJbTEPHATHUBHBIX CLIEHAPUEB, IPU KOTOPBIX HE
npoucxoaut noreps B ITHO npu 3aBogHEeHUN c1abOMHHEPaTU30BAHHON HIIH
YMSITUEHHOW BOJIOHM BO BCEX CerMeHTax, BbiaeneHHbx 1t [IHO. Hanpumep, cucrema,
crocod U CPeACTBO B COOTBETCTBHH € HACTOSIIUM PACKPBITHEM MOTYT 00ecrneunBaTh
npeobpazoBaHHe OAHOTO WU 00Jiee CErMEHTOB MJIM CKBAKHH MPOAYKTHBHOTO IIACTA,
paHee npenHazHaueHHbIX 1t [IHO, B cerMeHT unu CKBaXuHy AJs yTUIU3ALUU, IPU
coxpanenuu [IHO B ocTaBmuxcs cerMmenTax, BoineaeHubix aias [THO.

PackpbITble BblllIe YACTHBIE BAPUAHTHI OCYINECTBJIEHUS PUBEAEHBI TOJIBKO IS
WUTFOCTPAIMHU, TTOCKOJIBKY HACTOAIIEE PACKPBITHE MOXKET ObITh MOIH(PUIHPOBAHO H
UCIIOJIb30BAHO APYTHUMHU 3KBUBAJIEHTHBIMH CIIOCOOaMHU, OUYE€BUIHBIMH CIIEI[HAINCTAM B
TaHHOM o0JyiacTH, U3YYUBUINMH HacToslee onucanne. Kpome Toro, onucaHHble 31€Ch
AeTajau KOHCTPYKIUU U PELIeHHs He MPEeanojararoT Kakux-I1u00 uX OrpaHUYeHUH,
IOMHMO OTIHCAHHBIX B MPUIOXKEHHOI popmyne. [Io3TOMYy 04€BHIHO, UTO PACKPBITHIE
37€Ch B Ka4eCTBE MJUTIOCTPAI[MU YaCTHBIE BAPUAHTBI OCYIIECTBJIEHUSI MOTYT OBITh
U3MEHEHbI WU MOIU(ULUPOBAHBI, U TAKWE U3MEHEHUs U MOAU(uKauu
paccMaTpUBAIOTCSA B mpenenax o0IacTu MPUTA3AHUH U CYINEeCTBa HACTOSLIErO
packpbITUs. AJTbTE€pHATHBHbBIE BAPUAHTHI OCYLIECTBJIEHUS, TOJyYEHHbIE B Pe3yIbTaTe
o0beIMHEHUS, CIOKEHUS U/MJIM UCKIFOUYECHHUSI MPU3HAKOB BapHaHTa(-0B)
OCYIIECTBJICHHUS, TAKXKe MOMaAalT B 00JAaCTh MPUTA3AHUI HACTOSIIEro pacKpbITus. B
TO BpeMsI KaK COCTaBBI M CIIOCOOBI OMUCAHBI 00Jiee IMUPOKUMH TEPMHUHAMH
"umeromuit", "cocrosmuii u3", "cogepxkamui" unn "BKIOYAIMUNA" pa3TUIHbIC
KOMITOHEHTBI MJIM IIard, COCTaBBl U CIIOCOOBI MOTYT Tak)ke "COCTOSATh B OCHOBHOM HU3"
uian "CoCTOSATh 3" pa3sIuyYHBIX KOMIIOHEHTOB U maros. Mcrnonb3oBaHue TepMUHA
"ONUHOHATBHO" MO OTHOIIEHUIO K JIIOOOMY 3JIEMEHTY NMYHKTa (OPMYJIbI O3HAYAET, UYTO
ATOT 3JI€MEHT HeoOXOauM, Ui, Ha000pOT, AJIeMeHT He TpedyeTcs, mpudeM ode

aJbTEPHATHUBBI HAXOASTCS B Ipeaesiax 00JacTu NPUTIA3aHUHN MyHKTa GOPMYJIBL.
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PackpbITble BbllI€ KOJIMYECTBA U UHTEPBAJIbl MOTYT U3MEHATBHCS HA HEKOTOPYIO
Bean4YnHy. Kaxaplil pas3, koraa packpblBaeTCsl YUCJIOBONW MHTEPBAJ C HUKHUM
IpeaeaoM U BEPXHUM IPEesIOM, B HaCTHOCTH PaCcKPbIBAIOTCS JI000€ YUCIIO U 000
BKJIFOUEHHBIN MHTEPBaJI, NONaAa0LIue B JaHHbINH HHTEepBaJ. B 4acTHOCTH, KaKAbIi
MHTEPBAJ BEJIHMYMH (BUA "OT NPUMEPHO a O NpUMEpPHO b" UIK, SKBUBAJIEHTHO, "OT
npuOIU3UTENBHO a 0 b", WK, S5KBUBAJEHTHO, "OT NPUOIU3UTENBHO a-b") pacKpbITHIH
37€Ch, ClIeyeT MOHNMAaTh KaK YCTaHABIMBAIOIINN KaXJ0€ YUCIO U HHTEPBal,
3aKJIFOYEHHBIH BHYTpH 0OOJiee LIMPOKOTO MHTEPBaia BeIUYUH. Kpome TOro, TEpMUHBI B
dbopmylie U300peTEeHUsT UMEIOT CBOE OOBIYHOE, 00IeynoTpeOuTeIbHOE 3HAUEHUE, €CITH
HMHOE SICHO U HEJIByCMBICIIEHHO He 3asBJIEHO BiajaesblieM nateHta. bonee Toro,
CYUTAETCS, YTO HCIOJb3yeMble B (pOpMyJie HeonmpeneIeHHbIe apTUKIN 0003HAYA0T
onunH unu Oosee 4eM OUH U3 3JIEMEHTOB, KOTOPhI OHa BBOAMUT. Ecnim cymecTByeT
KaKoOH-1100 KOH(IUKT B UCIOJIB30BAHUHU CJIOBA MJIM TEPMHUHA B HACTOSIIIIEM ONHCAHUHU
U OHOM MM OoJiee MaTeHTax MIIM APYTUX AOKYMEHTAaX, CJIeNyeT NPUMEHATh
TOJIKOBAHMS, COOTBETCTBYIOLIUE HACTOSIIEMY ONMHUCAHUIO.

PackpbITble 371€Ch BAPUAHTBI OCYIIECTBIEHUs BKIIOYAIOT!

A: Cnoco® nuHAMHYECKOro pacnpenenenus oomero konndyecrsa Ilnacrosoit
Bopas! (IIB) 3 nmpoayKTUBHOIO IJIacTa BO BpeMs nosblieHHON HedTeoTaaqyu (ITHO)
yepes 3aBOJHEHUE Cl1abOMUHEPaNN30BaHHON ninu ymsardyeHHon sogoi nis I[THO, npu
OCYLIECTBJIEHUH KOTOPOro: MPUHUMAIOT JAHHbIE U3MEPEHUM, aCCOLLMUPOBAHHBIE C
NPOAYKTHUBHBIM mactoM, [IB u cnabomuHepanu3oBaHHOW MM YMSIT4eHHON BOAOH U
coaepxamue: pacxon orbopa I1B U3 npoayKTUBHOTO MiacTa, pacXoa HarHETaHUs
c1abOMUHEPATU30BAHHON UM YMSIT'Y€HHOW BOJBI, AUAMA30H COCTaBAa HArHETAeMOM
BOJbI U OOIIMIH pacxoJ HAarHETaHUs BOIbI, MPHUHUMAIOT HH(POPMALINIO, ONMUCHIBAKO YO
NPOAYKTHBHBIN IUIACT, COAEPIKAIYIO: OJHY WU 00Jiee HAarHEeTATEIbHBIX 30H IJIs
I[THO, pacxon narneranus mist [IHO, accounupoBaHHBIN € KaXXA0W U3 OJHOW UIIH
Oonee HarHetaTenbHbIX 30H 1ist [THO, ogny nnu Oosee HarHeTaTeNbHBIX 30H
YTUJIHN3ALMHU, PACXOJ] HATHETAaHUs B 30HY YTUJIM3aLUM, aCCOLLMUPOBAHHBIN C KaXJ0H U3
OHOM unu Ooyiee HarHEeTaTENbHBIX 30H YTUJIH3AIUU, OJHA WU OoJiee mpouenyp
yTHin3anuu 0e3 oOpaTHOTO 3aKaYUBaHUs, U PacXo] yTuauzauuu 6e3 oopaTHoro
3aKauMBaHUsI, aCCOLUMUPOBAHHBIN ¢ KaXIOU U3 OAHOW uin OoJjiee mpouenyp
yTUIU3anuy 0e3 oOpaTHOro 3aKauyuBaHMUs; ONPEAEISIOT PACX O CMEIINBAHUSA,
conep Kamuii Mo MeHbIIeH Mepe 4acTh pacxona orbopa I[IB u mo MeHbIel Mepe 4acTh

pacxona HarHeTaHus cjI1a0OMHUHEpPaTU30BAHHON WIIM YMSITYEHHON BOIBI IS
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MOJIy4E€HUs] CMELIAHHOW HATHETATEJIbHON KUAKOCTH, IPU KOTOPOU pacxon
CMEIINBAHMS MOAEP)KHUBAET COCTAB CMELIAHHON HarHeTaTeIbHON JKUIAKOCTH B
npeaenax quana3oHa COCTaBa HarHETATEJbHON BOJABI, CMEIINBAIOT 110 MEHbIIEH Mepe
yacTb [IB ¢ mo MeHblIeil Mepe 4acThio C1a0OMUHEPAIN30BAHHON NN YMSATYE€HHON
BOJBI C PACXOJOM CMEIINBAHUS, U AUHAMHUYECKU paclpenessoT pacxon orbopa I1B
cpenu: (a) oOpaTHOTO 3aKaYMBAHMS B MPOAYKTHBHBII MJIACT MOCPEACTBOM
CMEIIUBAHMS CO CIabOMUHEPATHN30BAHHONW UM YMATYEHHONW BOJAON U HATHETAHUS B
onHy mwiu Oosnee HarHeTarenbHbIX 30H [THO, HarHeTanust B oqHy uinu 0ojee
HAarHeTAaTEeJbHBIX 30H YTHJIM3AIUU U X KoMOUHauuy; (0) yTuinu3auuu OXHON UK
OoJsiee mpouenypaMu yTUIU3ALHU 0€3 UCIOJIb30BAHUS OOPATHOTO 3aKaYUBAHHMS U HX
KOMOWHaUMeH, rae IMHAMIYECKOe paclpeneeHne NOAAEPKUBAET PACX0l HArHETaHUS
nns [THO, pacxon HarHeTaHus B 30HE YTUIHM3AIHUKN U PACXOJ yTUIU3anuu 6e3
o0paTHOTO 3aKauMBaHUS HIKE 3aJaHHBIX TOPOTOB, 00ECIEYNBAET YTHIH3AIHUIO BCETO
pacxona orbopa I1B oOparHbiM 3akaunBaHueM U O0e3 UCTIOIb30BaHHS OOPAaTHOTO
3aKaYMBAaHUS U BBIMOJHEHNUE TPEOOBAHUS MO MOJHOMY 3aMEIIEHHUIO MOPOBBIX MyCTOT,
PU KOTOPOM COBOKYITHOE KOJIMYECTBO BOJBI, 3aKa4YaHHOH B (a), paBHO TpebyeMomy
ISl 3aMEeIeHUs TyCTOT.

b: Cucrema mist THHAMUYECKOTO pacrnpenesneHus miaactoBoit Boasl (I1B) mis
YTUIN3ALUU B IPOAYKTHUBHOM IIJIACTE B Mpolecce cI1abOMUHEPATU30BAHHOTO
3aBOJIHEHUsI, BKJIIOYAIOLIAsl: 3alIOMUHAIOLIEee YCTPONCTBO, XpaHsIlee CPEeCTBO
AUHAMUYECKOIO paclpereseHus; mpoueccop, OOMEHHBAKOIUICST JaHHBIMU C
3aMOMUHAIOIUM YCTPOUCTBOM, IPUUEM CPEACTBO TMHAMUYECKOTO paclpeesieHus,
IIPU €ro UCTIOJIHEHUH MPOLECCOPOM, KOH(PUTYPUPYET MPOLECCOp AJisA: MpUeMa JaHHBIX
NPOAYKTHBHOIO IJIACTA, COAEPIKAIMUX ONMpPeaeIeHUe pacipeesieHuss OOTHOTO HJIH
foJiee CErMEeHTOB IJIACTAa B KAY€CTBE CErMEHTOB JUIS YTHUJIU3ALMHU U OJHOTO uUiu Oojee
CEerMeHTOB IIACTa B Ka4yeCcTBE CerMeHTOB 1t 3aBoaHeHus [THO, u obmue pacxomsl
orbopa I1B; BBeneHus B CPEICTBO TMHAMHYECKOTO paclpee/IeHus, JaHHBIX,
coepKaINX pacrpepeeHne OJHOTO UK 0oJiee CErMEHTOB MPOAYKTUBHOIO MJIacTa U
obmue pacxoxnsl orbopa I1B; mpeaBapuTenbHOI OLEHKH CTPYKTYPbI MOBBIIIEHHOMN
Hereornauu (ITHO) ¢ 3aBonHeHUEeM ciiaboMUHEPATN30BAHHON BOJIOW MO CErMEHTaM
IUTs1 KQXKAOT0 U3 OJHOTO MIIM DOoJiee CETMEHTOB U O0lIel NOBBIIIEHHOW HehTeoTaa YH;
YHUCJIEHHOMN OLIEHKH PAa3JIMYHBIX NPOLEAYDP U pacxonos yrunusauuu [1B ¢
UCIIOJb30BaHUEM OOpAaTHOrO 3aKa4nBaHusA U 0e3 00paTHOro 3aKa4MBaHUS, U

OIpeNleNIeHNs], HA OCHOBE MPEeABAPUTENbHON U YHCIEHHOH OLEHOK, OJHOr0 Wi Ooiee
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mapurpytos s [1B, cogeprxamux: onud uinu 0ojee MapipyT YTHIN3ALUA OOpaTHBIM
3aKauMBaHUEM, BbIOpaHHBIN U3 (a) CMEIIMBAHUS CO CIabOMUHEPATU30BAHHBIM
NOTOKOM, MOJy4aeMbIM YCTAHOBKOM MPUTOTOBJIEHUS CIa0OMHHEPATN30BaHHON BOABI
st [THO 3aBonHeHuUs ciaboOMUHEpanu30BaHHOW BOAOM, IJisi HATHETAHUS B OJUH WUJIU
6onee uz cermentoB [THO ¢ 3aBonHeHneM cnaboMuHepaln30BaHHON BOOOH; (0)
0o0paTHOTO 3aKauMBaHUS B BUAE YTUJIH3UPYEMOI BOJIBI B OAUH MJIH OoJjiee U3
CErMEHTOB ISl YTUJIU3ALUH, HJIH KOMOMHALIMIO 3TUX MapLIpPyTOB, U/HJIH OJUH UIIH
Oosiee MapmpyT 6e3 0OpaTHOrO 3aKaYMBAHUS, COAEPIKAIIUM (B) OTTPY3KY B COCTaBe
nobriBaemoit HedTH; (T) cOpOC, MM KOMOMHALIMHY 3THX MapUIPYTOB, KOTAA PACXObI
yrunuzanuu [1B nmocpenctsom (a), (0), (B), (r) min ux KOMOUHAILIMNA paBHBI OOLIEMY
pacxony otbopa I1B.

B: Cucrema nyist OTHOBPEMEHHOTO HATHETAHUS 3aBOTHEHUS
c1abOMUHEPATU30BAHHON BOMOM U MJIACTOBOW BOABI IJISl YTUJIU3AIUH B
NPOAYKTHBHOM IUIACTE, UMEIOLIIEM HECKOJbKO CETMEHTOB, BKIIOYAIOLIAsA: CUCTEMY
NPUTOTOBJICHHS CJIa0OMUHEPAIN30BAHHONW BOJbI, BBIMOJHEHHYIO C BO3MOKHOCTBIO
BbIpabaThIBAaHUSA MOTOKA CIA0OMHUHEPATN30BAHHON BOJBI, CENApPaTOp, BBITIOJIHEHHBIN C
BO3MOXXHOCTBIO OTJI€JIEHUS TOBAPHOW HE(PTH I OTTPY3KH U3 MPOMBICIOBOTO
NpOAYyKTa, coaepkammero no0siBaeMyto HedTh, oOmero odbema [1B nust yrunuszaunu u
raa, HarHeTaTeJbHbIH MaHU( OB CI1a0OMUHEPATN30BAHHON BOJbI, UMEIOIIUIL
KUAKOCTHOE COEJUHEHNE MOCPEACTBOM JIMHUH CI1a0OMUHEpan30BaHHONW BOABI C
CUCTEMOH NMPUTrOTOBJIEHUs CIa0OMHHEPATN30BAHHON BOJbI, HATHETATEIbHBIHI
MaHH( OBl YTUIIM3AUN, UMEIO NN JKUIKOCTHOE COeIMHEHHUE TOCPEICTBOM JIMHUHU
YTUJIU3ALNHU C CEMapaToOpoOM; OAUH MM 00Jiee HATHETATEIbHBIX HACOCOB, HMEIO IINX
KUIAKOCTHOE COCTMHEHHUE C HAarHEeTaTEeJIbHBIM MaHU(OIBIOM ClTa0OMUHEPATU30BAHHON
BOJbI U HATHETATEIbHBIM MAaHU(OJIBIOM YTHIHN3AIUN;, HATHETATEIbHBIH KOJJIEKTOP
c1abOMUHEPATU30BAHHON BOJBI, UMEIOIIHH KUJKOCTHOE COEUHEHUE C OJTHUM HIIH
OoJiee HarHETaTEJIbHBIMU HACOCAMHU, MMOCPEACTBOM KOTOPBIX CIa0OMHHEPAN30BaHH bIH
ITHO noTok, conep kamuii Mo MeHbIell Mepe 4acTh MOTOKA CIabOMUHEPATN30BAHHOU
BOJbI, MOKET OBITh 3aKa4aH B OAUH MJIM 00OJiee CErMEHTOB NPOAYKTHBHOIO IJIACTA,
BbeneHHbIx 1 [THO co cnaboMuHepann30BaHHBIM 3aBOTHEHUEM; HAarHETATEIbHBIHI
KOJIJIEKTOP YTHUIN3ALHNH, UMEIOIHHA KUIKOCTHOE COEJUHEHNE C OOHUM WU Oojee
HarHeTaTeJlbHbIMH HaCOCAMH, MTOCPEICTBOM KOTOPBIX YTHUIN3ALUOHHBIN MOTOK,
coaep Kamui Mo MeHbIIel Mepe 4acTh Bcelt [IB mist yrunusauuu, MOKeT ObITh

3daKadaH B OJUH HUJIHU 0oJiee CErMEHTOB NPpOAYKTHUBHOTIO IJIaCTa, NPE€AHA3HAYCHHBIX OJIA
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YTUJNHU3ALUHU; JUHUIO CMEUINBAHUSA, COeIUHSIOIYIO )KUAKOCTHBIM COeAUHEHUEM
JUHUIO YTUJIH3ALUN C IHHUEeH cl1a0oMuHepaan30BaHHON BOABI, Ojlarogapsi KOTOPO
yacTh Becell [IB nns yrunusanuu MoxeT ObITh CMEIIaHa ¢ IOTOKOM
crnaboMHHEpaNTu30BaHHOM BOABI IS MOJNydyeHus ciadbomunepanusosanHoro [THO
IOTOKA IMepex ero noaaveil B MaHU(GOIba C1a00OMHUHEPAIN30BAHHON BOJbI, U CHCTEMY
yIpaBJEHHUs], COAEPIKAIYIO mpoueccop ¢ nporpammubimu cpeacreamu (I1C),
CKOH(UTYPUPOBAHHBIMH JUJISI: ONPENEICHUs PACXOA0B HATHETAHUS HA CETMEHT B
COOTBETCTBHUU C TPeOOBAHUSMHU IO 3aMEIIEHUIO MyCTOT M HarHetanus s [THO, ¢
AUHAMUYECKHUM pacrnpeneneHueM Bcell [1B nusa yrunuszanun yepes oauH unu doinee
MapuIpyToB oOpaTHOTO 3aKaYMBaHMS, OAUH MU 0ojee MapupyToB 6e3 oOpaTHOro
3aKaYMBAaHUS WU UX KOMOMHALMIO, PUYEM OIUH U Oojiee MappyToB 0OpaTHOro
3aKaYMBaHUs BBIOUPAIOT CPEAH BBEICHUS B HATHETATEIbHBIH KOJUIEKTOP YTHIN3ALUH
10 JIMHUM YTUJIU3ALHH, BBEJCHUS B KOJUIEKTOP CJIaOOMHUHEPAITN30BAHHOW BOJBI 11O
JUHUH CMEIINBAHUS, WJIM KOMOUHAIIUN 3THX MapIIpyTOB.

Kaxnablit 3 BapuaHTOB ocymmecTBieHus A, b u B moxer numers onuH unu 6onee
U3 CIEAYIOLUX JOMOJHUTENbHbBIX 3JIEMEHTOB!

OnemeHT 1: B KoTOpoM konuvecTso [1B, 3akauanHO#i 00paTHO B MPOAYKTHBHBIN
IJacT B mpoueaype (a), pa3aesieHo MexXay OnHON uin Oojiee U3 npouenyp: (B)
konuuectBa 1B, cMemaHHON ¢ MOTOKOM Cl1a0OMHUHEPATN30BaHHON MJIM YMSTYE€HHOM
BOJBI JIJIS OJYUYEHUS MOTOKA C1a00OMUHEPaIN30BaHHON UM YMSATYEHHON BOJBI AJISI
ITHO, ¢ munepanuzanueil Huxe neaeoil Munepanuzauuu ais [THO u BBeneHHOI B
BHEe MPOoOKK c1abOMUHEPATU30BAHHON UK yMsardeHHou Boabl mist [IHO B onuH uau
0oJiee CErMeHTOB MPOAYKTHBHOTO IMJIACTA, BBIACIEHHBIX JJIsl BTOPUYHOTO HIIH
tpetuunoro ITHO ¢ 3aBonHeHneM ciabOMUHEPATU30BAHHON HJITH YMSITY€HHOM BOJOM;,
(r) xonuuecTa 1B, HCTIONIB30BAaHHOW B Ka4€CTBE W/HMJIU MPOMBIBOUYHOM KUIKOCTH,
KOTOpasi HATHETAeTCsl B OMH WK 00Jiee CerMEHTOB MPOAYKTHBHOTO IJIACTA,
BbiaeneHHbIx st [THO co cnaboMuHepann3oBaHHON MM yMATYEHHON BOJOM mocie
U/UNA TIepel, COOTBETCTBEHHO, HATHETAHUS B Hee MPOOKH Cl1a0OMUHEPaIn30BaHHON
wiu ymsardenHoi Boasl ans [THO; (n) konmuectsa [1B, ncrnonb30BaHHON BO
BTOPUYHOM peXruMe T0OBIYN MOCPEACTBOM HaTHETAHHUS B OAWH MM O0Jiee CErMEHTOB
NPOAYKTHBHOTO IJIACTA, BBIAEJIEHHBIX AJS TPETUYHON C1abOMUHEPaITN30BaHHON UITN
ymsarueHHoi Boasl 1iist ITHO, nmepen HarHeraHueMm B Hee poOKHU
c1aboMUHEpaTU30BaHHON uinu ymsrdeHHo# Boasl 1t [THO B TpeTuuHOM pexume

no6eiuu; (e) konuyecrna [IB, 3akauaHHON MOCPEACTBOM YTHIIM3ALMOHHOTO IMMOTOKA B
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onMH uinu O0osiee CErMeHTOB MPOAYKTUBHOIO MJIACTA, BBIIEJIEHHBIX AJS YTUIN3ANN
IIB; (>x) xonuuecTa 1B, cMemaHHOM| ¢ TOTOKOM CJ1a0OMHHEPaIu30BAHHON HIIH
YMSATYE€HHON BOJBI ISl MTOJYUYE€HUs MOTOKA CIa0OMHHEpalIu30BaHHON MJIM yMATUYEHHON
oAbl 1 [THO, nMmeromeli MUHepalIu3aLuo MEHbIIE IOPOrOBOM MUHEpANIU3aLUHU IS
ITHO, u BBeneHus B Buae NpoOku c1aboOMHUHEPaTN30BaAHHON NN YMATYEHHON BOJIBI
aist ITHO B onmH mnn 6osiee CerMeHTOB MPOAYKTUBHOTO IIACTA, BBIAEIEHHBIX IS
BTOopuuHOM mwin TpetuuyHoi [THO ¢ 3aBogHeHneM ciaboOMUHEpaTU30BAHHON HIIH
yMSTUYEHHOH BOJOW, U (3) konuvectsa [1B, cMemanHoOl ¢ TOTOKOM
c1abOMUHEPATU30BAHHON UM YMSITY€HHOW BOABI AJIsl MOJYYEHHS MOTOKA
cnaboMUHEpaTU30BaHHON Miu ymsirdeHHo# Boasl 11 [THO, MuHepanusanus KoTopoi
BbIIIE MOPOroBOoN MuUHepanusanuu 1 neierd [IHO, u BBeneHHON B OquH Wiu Oosee
CEerMeHTOB NMPOAYKTUBHOIO IJIACTa; mpudeM kojudectna [IB, pacnpenenenHoi B
KaxAy u3 npouenyp u3 (B), (1), (n), (e), (k) u (3) mOAnep > KUBAIOTCS HUXKE MPENSNIOB
3aKaYMBAaHUS TSI aCCOLMUPOBAHHBIX OJHOT'O UJIK 00OJieée CErMEHTOB, COOTBETCTBEHHO.
DneMeHT 2: B KOTOPOM MpoOKa c1abOMUHEPATN30BAHHON UM YMATUYEHHON BOABI IS
ITHO umeet mopoBbiil 00beM MeHbIe uiu paBHbii npumepno 0,8, 0,7, 0,6, 0,5, 0,4
win 0,3. DnemeHT 3: B KOTOPOM, IIPH YCIOBHUH, YTO obuiee konuyectso [1B nus
pacrpeneneHust TaKoBO, 4yTO kKoiudecTtBo [IB B (3) He Oyner paBHO HYJIIO, OJUH UJIU
OoJiee CErMEHTOB MPOAYKTUBHOIO I1JIACTA, BBIAEIEHHBIX JJI1 HATHETAHUS
craboMUHEpaTU30BaHHON uinu ymsirdeHHo# Boasl 1js [THO, nepenasznavaercs s
YTHJIN3aLUHU Tak, 94T0 KoiaudecTso [I1B B (e) MokeT OBITh YBEIHMYEHO, & KOJUYECTBO
I1B B (3) ocTaeTcsi paBHBIM HYJIIO, B P€3yJIbTATE YEro B OCTAJbHbIE M3 OJHOTO UJIH
foJiee CErMeHTOB MPOAYKTHBHOIO Macta, BeineneHHbIX s [THO ¢ 3aBogHeHNEM
c1abOMUHEPATU30BAHHON MM YMSITYEHHOHN BOJON BCE €Ile MOXKET MOAaBaThCs
craboOMUHEpaATU30BaHHAS MJIM YMATUEHHAsl BOJa C MUHEpAIN3alied MeHee LeIeBOH
WJIY MOPOTOBOM JJIs C1a0OMHUHEpaTu30BaHHON uiu yMsirdeHHoH Boabl 1 [THO
npouenypamu (B) uiu (k). dnemMeHT 4. B KOTOpoM B (0) yTunmu3anus ogHo#H unu domnee
npoueaypamu 6e3 oOpaTHOTro 3aKa4MBaHUS COAEPKUT B (M) OTTPY3KY B JOOBIBAEMOi
HedTH, B (k) cOpoc 3a OOpT, UK UX KOMOMHALUIO. DJIEMEHT 5. B KOTOPOM KOJMYECTBO
I1B, Haxonsmeecs: B noOsiBaeMol HeTH At OTTPY3KHU B (M), MOAAEPKUBAECTCS HA
YPOBHE MEHEE MaKCUMAaJIBHOTO Mpeaena st OTTPY3KH, U B KOTOPOM KosnuecTso [1B,
cOpaceiBaeMoii 3a 00OpT B (K), MOAAEPIKUBAETCS Ha YPOBHE HUKE MAaKCHMAaJIbHOTO
npenena nJist copoca 3a 0opT. DIeMeHT 6. B KOTOPOM MpPH pacrpeaesieHun

yCTaHABJIHMBAETCS OUePEeAHOCTDb pacnpeneneHus [IB cHauana B (1), mpeanocienHss B
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(x), mocnenHsst B (3), MUIM UX KOMOMHAIUS. DJIEeMEHT 7. B KOTOPOM B (2) KOJUYECTBO
I1B, oOpaTHO 3aKkauaHHON B NPOAYKTUBHBIN IJIACT, COAEPIKUT KONHYEeCTBa B (B), (€)
(>x) 1 (3), 1 B KOTOPOM IIPU pacmpeaesieHUH BOAbl YCTaHABINBACTCS OYEPETHOCTh
pacmpeneneHus: BoAbl B mopsake (1), (B), (e), (x), (x), (3). DnemeHT 8: B KOTOpOM
xkonndectBa [1B, o6paTHO 3akauanHele mpouenypamu (B), (1), (n), (k) u (3),
HarHeTalTCS B ACCOLMUPOBAHHBIE OJUH UJIU 0OJiee CErMEHTOB MPOAYKTUBHOTO IJIACTa
yepe3 MaHu(OJIb] c1abOMUHEPATU30BAHHON UK yMsirdeHHOH Boabl 1ist [THO,
HECKOJIbKO HAarHEeTaTeJIbHbIX HACOCOB, U KOJUIEKTOP CIa0OMUHEPATU30BAHHO W WU
ymsrueHHo# Boasl 1uist ITHO, u B kotopom konuyectso [1B, 3akauanHO# 00paTHO
npouenypoi (e) Ais yTUIu3aiuu, HarHETaeTCsl B OJMH WK OoJiee CETMEHTOB
NPOAYKTHBHOIO IJIACTA, BBIIEJIEHHOrO ISl YTHIH3AUHU, Yepe3 MaHH(OIb]
YTUIINU3ALNH, HECKOJIBKO HATHETATEIbHBIX HACOCOB U KOJUIEKTOP YTHIU3ALUH.
DneMeHT 9: B KOTOPOM HECKOJIBKO HAarHETATENbHBIX HACOCOB UMEIOT JKHJAKOCTHOE
CoeMHeHHEe ¢ MAaHU(OJIBAOM CIAOOMUHEPATU30BAHHON UM YMSITYEHHON BOABI IJIs
ITHO u maHu}onMpa0M YTHIH3AUHN, H KUIKOCTHOE COETUHEHHE C KOJIIEKTOPOM
c1abOMUHEPATN30BAHHON MJIM YMSTYEHHOHN BOJIBI U C KOJUJIEKTOPOM YTHIIM3AIUH.
OnemeHT 10: B KOTOPOM IPHU paclpenesieHuN TaK)Ke YUUTHIBAIOT KOJIUYECTBO
CErMeHTOB NMPOAYKTUBHOIO IJIACTA, AOCTYIHBIX JJIs YTHIN3AIUH, KOJIUYECTBO
CErMeHTOB MPOAYKTUBHOIO IJIACTA, AOCTYIHBIX 1Js cl1aOOMUHEPaTU30BaHHON UITU
ymsirdeHHOH Boabl autsi ITHO, TpeGoBanus k mapaMeTpaM HarHeTaHHs], BKIIOYAs
11eJIeBble U TOPOTOBbIE MUHEPATH3AINH, PACXOABI U IOPOBbIE 0OBEMBI IS
ciabOMUHEpaau30BaHHON WK yMmsirdeHHoU Boabl 1iist [THO, 3akauuBaemoii B
cermeHnThl [THO ¢ 3aBonHeHHEM ci1a0OMHHEPATU30BAHHON HIJIH YMSITYEHHOW BOJOH,
NPOU3BOAUTENIBHOCTh HATHETATEJIbHBIX HACOCOB JJIsl MaHU(OJIbIA YTHIU3ALNH,
NPOU3BOAUTEIBHOCTh HATHETATEJIbHBIX HACOCOB AJIs1 MaHU]OIbAA
cnaboMuHepaau30BaHHOW WIH yMsirdeHHOU Bobl 1uist [THO, mpou3BOAUTENBHOCTD
KOJIJIEKTOpa c1a0OMHHEPATN30BAHHON MJIM YMSATUEHHOMW BOJbI, MTPOU3BOAUTEIBHOCTD
KOJUJIEKTOpa YTUIN3ALNU UK UX KOMOMHauuu. DiaeMeHT 11: ecnu nmpu pacnpeneneHnu
B MOpsiiKe odepenHoctu npouenyp (u), (8), (e), (k), (x), (3) Oyner mpepbilieHa
NPOM3BOAUTENBHOCTh HATHETATEJIBHOTO HAacOca sl MaHU(DOJIbIA
c1abOMUHEPATU30BAHHON UM YMSTYEHHOHN BOJbI, HATHETAHHNE
c1abOMUHEPATN30BAHHON UM YMITYEHHON BOJBI U3 HETO OyJeT COKPAIEeHO, €CIIH
IpU paclupeneNeHun B nopsake ouepeaHoctu (u), (B), (€), (x), (x), (3) mpeBbilIeHa

NPpOU3BOAUTCIBHOCTD HATHETATCJIbHBIX HACOCOB AJIA MaHI/I(I)OJ'IbI[a YTUIIU3allUuH, 6y£[eT
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COKpaI€HO HarHETaHHE U3 HEero yTUIU3UPYEeMOH BOXBI, MJIM 3TH COKPALIeHHUs OyayT
KOMOMHUPOBATHCS. DIeMeHT 12: ecnu npu pacupeneseHnH B IOPsAKe 04ePeJHOCTH
(n), (8), (e), (x), (x), (3) OymeT mpeBbIlIeHAa MPOU3BOAUTEIBHOCTh KOJUIEKTOPA
crnaboMuHepanu30BaHHOM Wi ymsardeHHon Boasl 1is [THO 6e3 npesbimenus
MPOU3BOAUTENBHOCTH NEPBOM MOATPYMIBI HATHETATEIbHBIX HACOCOB, HAKAYNBAIOLIUX
B HErO BOJY, OJMH WK 00Jiee CEerMeHTOB NMPOAYKTUBHOTO IJIACTA MEPEKIIOYA0TCS Ha
KOJUIEKTOP CIa0OMUHEpaTU30BAHHON Uiu ymsirdeHnHo# soasl ais [THO, mpu sTom
onuH uinu 0oJiee CErMEHTOB MEPEKITIYAETCs OT UCIOIb30BAHUS ISl YTUIIU3ANH K
pacmpenesieHuro 1isi ciabOMUHEPANTU30BAHHON UK yMsardeHHo# Boawl ajs [THO, mis
obecnieueHusl TOMOJHUTEIbHON NPONU3BOAUTEIBHOCTH HATHETAHUS, €CJIU NIPU
pacmpenesieHuH B opsaike ouepennoctu (u), (B), (e), (k), (), (3) Oyner npeBbIlieHa
NPOU3BOAUTENBHOCTh KOJJIEKTOPA YTUIH3AUU O€3 MPEeBBIIIEHHS
MPOU3BOAUTENBHOCTH OCTABUINXCS HATHETATEIbHBIX HACOCOB, HAKAYMBAIOLIUX B HETO
BOJY, OAWH I 00Jiee CETMEHTOB MPOAYKTHUBHOTO IIACTA MEPEKITI0YAETCS Ha
KOJUJIEKTOP YTHUJIU3ALHUHU OT KOJUIEKTOpa CI1a00OMUHEPATN30BAHHON MJIM YMSITYEHHOM
Boabl 1uist [THO, npu 3TOM ouH mitu 60Jiee CerMeHTOB MEePEKII0IaeTCs OT
UCIIONb30BaHUA A1 clabOMHHEpaNIu30BaHHON min ymsirdeHHo# soasl nis [THO x
pacrpeneneHuo 1 YTHIM3auH, st 00ecreueHus JOIMOJTHUTENbHON
NPOM3BOAUTENBHOCTH HAarHETAHUS, MJIM 3THU NepepacnpeneaeHus Oyayt
KOMOMHUpoBaThes. DinemeHT 13: B koTopom cOpoc I1B 3a 6opt B nmpoueaype (u)
BKJIIOUaeT 00paboTky nmpeaHasHaueHHOH k cOpocy [1B nns ynanenus u3 Hee HedTH.
OnemeHT 14: B KOTOpPOM C1aOOMHHEPATU30BAHHON UJIM YMSITY€HHOUM BOMOU SIBIIIETCS
craboMUHEepaTU30BaHHAs BOAA, MoJy4eHHas oOpaTHbiM ocMocoMm (00),
HaHO(UIBTpaMEeN I UX KOMOUWHAIIMEH, UM YMSITYeHHAs! BOJA, MOJy4YeHHAas!
HaHO(UIbTpaLMEeN, OCAKAEHUEM HOHOB JKECTKOCTH, HOHHBIM OOMEHOM, UJTH
KOMOMHauuel 3TUX crnoco0oB. DneMeHT 15: B KOTOpOM IO MEHbLIEH Mepe 4acTh
yMST4eHHOW BOABI mosay4daercs us 11B.

DneMeHT 16: B KOTOPOM J1aHHbIE€ AONOJHUTENbHO BKJIOYAIOT
NPOU3BOAUTENBHOCTh CIA0OMUHEPATU30BAHHOTO TOTOKA, BEIPA0aThIBAEMOTO
yCTaHOBKOM MPUTOTOBJIEHUS CIa0OMHHEPaIN30BAHHON JKHAKOCTH, KOJIHYECTBO
HarHeTaTeJlbHBIX HACOCOB, HMEIOLINUXCS [JIs1 HATHETaHUs CI1abOMUHEPATN30BAHHOM
Boabl 1ust [THO u3 manudonbna cnadomuuepanusoBanHoi soas! st [THO unu
YTUINU3UPYEMOH BOJBI U3 MaHU(DOJIbAA YTUIN3ALNN B KOJJIEKTOP

cnabomunepanuzoBanHoi oAbl 1is [THO, xonndecTBO HarHeTaTeIbHBIX HACOCOB,
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UMEIOLIUXCS ISl HATHETAHHs C1abOMUHEPaJIN30BaHHOW BOJbI U3 MaHU(pONIbAA
cnabomuHepanuzoBanHoi Boabl 1 [THO mnu yTunusupyemoi Boabsl u3 MaHuoabaa
YTUJIHU3ALHUHU B KOJUIEKTOP YTUJIN3ALUU, MAKCUMAJIbHYIO IPOU3BOAUTENBHOCTD
OTAEJbHOIO HACOCA, MUHUMAJIbHO JOMYCTUMBIH PACXOJ HACOCA, LENEBYHO
MHUHEpaJIN3alHI0 HaATHETATeNbHON ciiaboMuHepanu3oBaHHoi Boabl s [THO,
MaKCHUMaJIbHO IPUEMJIEMYIO UIU "TTIOPOrOBYI0 MUHEpAIU3aLUI0" 15
cnabomunepanuzoBanHoi Boabl 1is [THO, 3ana3npiBaHre MapamMeTpoOB MIIACTOBOM
Boabl u3-3a [THO ¢ 3aBonHeHHeM ciabOMUHEPan30BaHHON BOJIOH, pa3Mep MpoOKH
crabomunepanuzoBanHoit Bonsl 1is [THO B Buge wactu noposoro oovema (I10) mis
kaxnoro u3 cermentoB [THO ¢ 3aBogHeHunem ciabomuHepanu3zoBaHHoU BogoH, [10
Ka’KJI0TO U3 CErMEHTOB, JaTy Hadaja AJid HarHetaHnus 1IB unu
cnabomunepanuzoBanHoi Bonsl 1 ITHO s kakgoro cermMeHTa, naTy Hadaja s
ITHO c 3aBogHeHUEM CJIaOOMHUHEPATU30BAHHON BOOH MUt KAXKJAOr0 CErMEHTa, UJIA UX
KOMOWHALHMs, U B KOTOPOM IPOLECCOpP BhIpa0aThIBAET BbIXOJAHBIE JAHHBIE,
XapakTepusywiue padoTy yCTpOHCTBAa MPUTOTOBIEHHS CI1a0OMHUHEPAIN30BAHHON
JKUJKOCTH, pacXxoJbl U MUHEpAJIU3aLUU B HATHETATEJIbHOM KOJUIEKTOpE,
UCIOJIb30BAHNE HATHETATENbHOIO HACOCAa U YCTPONWCTBA MPUTOTOBJIEHUS
c1abOMUHEPATU30BAHHON XUJKOCTH, PACXO/Abl HATHETAHUS IO CErMEHTaM, UJIU
KOMOMHALMIO 3THX AAHHBIX. DJeMeHT 17: B KOTOpOM IPOILECccOop ONpeaessieT TpU
pekuMa MCIMOJIb30BAHUS HACOCA: MEPBBIH, MU "XOPOIIUI" peXUM, MOKA3bIBAIOIIUNI,
YTO KaXKbli U3 HATHETATEJIbHBIX HACOCOB NPEIHA3HAYEH AJs OJHOTO U3 KOJUIEKTOpa
cnabomuHepanu3zoBaHHON BoAbl 1t [THO wiu kossiekTopa yTUIU3al UK, BTOPOU, WU
"mpuemyeMblil" pexXUM, MOKa3bIBAIO LU, UYTO HarHETaTENbHbIH HACOC NMpeaHa3HauYeH
ISl HarHeTaHus ciabomuHepanuzoBanuoi Boabl 1is [THO kxak B KOJITEKTOP
cnabomunepanuzoBanHoil Boasl 1is [THO, Tak U B KOJUIEKTOP YTUIU3ALNH; U TPETHI
Uiy "HenpueMmieMbli" pekuM, MOKa3bIBAIOLUIl, UTO HArHETAaTeIbHbINH HACOC
npeaHa3HadeH AJis HarHeTaHus ciaaboMuHepanuzoBanHol Boasl 1 [THO B
KOJIIEKTOp cinaboMuHepanu3oBanHOH Boxbl it ITHO u yrunusupyemoit Bonsl B
KOJUIEKTOP YTHJIM3ALUU. DJIEMEHT 18: JOMOJTHUTENbHO COAEPIKALIUIN MOBBIIIEHUE WU
CHUJKCHHE HarHETaHUs B OJUH WU 0OJee CErMEHTOB JJIs OJIYYEHHS MEPBOrO UIU
BTOPOTO peXuma JJisl KaKJ0ro U3 HarHeTaTeJbHbIX HACOCOB. DJeMeHT 19: B koTopoM,
€CJIM MPOLIeCCOp MOKA3bIBAET, UTO B KOJJIEKTOP YTUJIM3ALUN HANIPABJISAETCS
n30BITOYHOE KOJUYECTBO CIa0OMUHEPAIN30BAHHONW BOJbI, MOTYT OBbITh BbIAEIEHBI

OOUWH HUJIHN Oouee AOMOJIHUTCJIbHBIX CCTMECHTOB MNPOAYKTHUBHOT'O IJIaCTa B KAYCCTBEC
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cermenToB 1t ITHO ¢ 3aBonHeHHeM cnaboMHHepaln30BaHHON BOAOH, Onarogaps
NOSIBJIEHUIO Takoro u30eITka ciabomunepanuzoBanuoit Boasl ais [THO. Dnement 20:
B KOTOPOM IPOLECCOP CTPEMUTCS BBIIOJHUTD CIENYIOIINE YCIOBUS, B JONOJIHEHHE K
COXPAaHEHHIO YCIOBHS, YTO CyMMa pacXoJ0B yTUIM3aLUU B pouenypax (a), (6), () u
(r) paBHa obmemy pacxony oroopa [1B: oOwmumit pacxon HarHETaHUS BOJABI B OIUH HJIH
oonee cermentoB st [THO B (a) 1 onuH wiu Oojiee CerMeHTOB yTUiu3auu B (0)
OoJibllle UK paBeH MpeArnojaraeMomMy pacxoay obpaTHoro 3akaunBaHus [1B, paBHOMY
nporuosupyemMomy odiemy pacxonay ordbopa I[1B munyc pacxonsl yrunusanuu [1B B
(B) u (r); ob1asi MUHepaTU3alus NOTOKa ciiaboMuHepaan3oBaHHOM BoAbl ajst [THO
paBHA L[eJIEBOH MUHEpaJIH3aUU; YPOBEHb MUHEPAIU3ALHUH B KOJIJIEKTOPE
cnabomunepanuzoBanHoi Boabl 15 [THO HUXXe moporoBol MUHEpAITU3aUU IS
ITHO; npou3BOANTENBHOCTDh YCTPOMCTBA MPUTOTOBJIEHUS C1a00MUHEPATU30BAHHOM
BOZbI JOCTATOYHA JJIsI BRIpaOaThIBaHUS MOTOKA CIa0OMUHEPATU30BAHHON BOJIBI,
KOJINYECTBO TPEOYIOIUXCA HATHETATEIbHBIX HACOCOB HE MPEBBIIIAET 00IIero
KOJINYECTBAa MMEIOLIUXCS HATHETATEIbHBIX HACOCOB; KAXKIbIH U3 HarHETATEIbHBIX
HaCOCOB HCIIOJIB3YETCS C PACXOOM, MPEBHIIAI UM MIHUMAJIBHO JOMYCTHMBbII
pacxoa HarHETaHUs; PACXOAbl 1 MUHEPAIU3ALUH BbIIIE HYJIS MU PABHbI HYJIO, HIIH
KOMOMHALMIO 3THX YCIOBUI. DnemeHT 21: B KOTOpOM ciabOMUHEpaITN30BAHHBIN
notok u I1B pacnpeneneHbl MeX1y KOJIIEKTOPOM CIa0OMUHEPATN30BAHHON BOJBI IS
ITHO u xonnexkrtopoMm ytunu3aunu, npudem I[1B, o6paTHo 3akaunBaemasi mocpencTBoOM
(a) mnu (0), mpenMyIeCTBEHHO HAIPABIAETCS B KOJUIEKTOP YTHJIM3ALUN IS
yTUJIM3aLKUU npouenypoi (0), a cnabomMuHepanu3oBaHHas BoAa, BbipabaTbiBaeMas B
YCTaHOBKE NMPHUTOTOBJIEHUS CIA0OMHHEPATN30BAHHON KUAKOCTH, MPEUMYIECTBEHHO
HAIpaBJISETCs B KOJUIEKTOP CJIabOMUHEPATH30BAaHHOM BOJBI JAJIsl CMELIUBAHUS, B BUJIE
noToka ciabomunepanuzoBanHoi Boasl aist ITHO, kak B (a). DnemeHT 22: B KOTOPOM
yCTaHOBKA MPHUTOTOBJIEHUS CIaA0OMIHEPaTIN30BAHHON JKUAKOCTH COAEPKUT OIUH UITU
bonee moxaynei obpataHoro ocmoca (O0), U B KOTOPOM MPOLECCOP YUYUTHIBAET
MPOU3BOAUTENbHOCTD NosyueHus: Boabl OO monynem OO 1 KOTUUECTBO UMEIO ITUX CS
monyneir OO. Dnement 23: B koTopom Boga OO npeanoYTUTETbHO CMEIINBAETCS C
I1B, kak B (a), cmemuBaetcs ¢ Bopoit HanopuneTpanuu (HP) B orcyrcTeue I1B,
Harpumep, Ha HadanbHBIX craausx [THO wnu B oboux ciayudasx. DnemeHT 24:
ucnoyb3yercs st paspadorku odopynoBanus ais [THO co crabomuHepanu3oBaHHBIM
3aBOJTHEHUEM WJIU JUIS aHAJINU3a U/UIIK TepepacipeaeseHus MPOoLueaAyp YTHIN3aluu

IIB, cermeHTOB NPOAYKTUBHOIO muacta kak cermeHTos ausa [IHO co
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c1abOMUHEPATU30BAHHBIM 3aBOJJHEHUEM HJIM CEIMEHTOB JJIs YTHIIM3ALUHA UJIH TOTO U
APYroro B paMKax cyuiecTByrmero obopynosanus nis [THO co
c1abOMUHEPATU30BAHHBIM 3aBOJTHEHUEM. DJIEMEHT 25. B KOTOPOM IIPOLECCOp
BBIUMCIISIET MUHEPAIU3ALUI0 ciraboMuHepatn3oBanHoil Boasl ans [THO nos
HarHeTaHus Kak B (a) 1 MUHEPAIU3aLUI0 YTHIN3UPYEMOI BOIBI, 1 B KOTOPOM OJIUH
wiu 0ojiee CerMEHTOB, BbIICJICHHBIX IJIs HATHETAHUA CI1a00OMUHEPATU30BAHHON BOJBI
nnsa ITHO, nepepacnpenensitoTcs sl yTUIU3ALUHU, €CIIU pacueTHas OlleHKa
MOKa3bIBAET, UTO CMELIAHHAs BOJA B () MMEeT MUHEPAITU3AIHUI0 BhILIE LEJIeBOH
MHUHEpaJU3all1, UJIH BbILIE TOPOTOBOW MuHepanuzanuu s ueneit [THO.

DneMeHT 26 B KOTOPOM OJMH HJIU OoJiee MapupyToB Oe3 0OpaTHOTrO
3aKa4MBaHUs BBIOUPAIOT U3 OTTPY3KHU ¢ JoOBIBaeMOl HedThIO, cOpoca 3a OOPT UK UX
KOMOMHaUMHU. DieMeHT 27 JOMOJHUTEIbHO BKIOYAKOIKi cucteMy odpadoTtku 1B,
COAEpKAIYI0 YCTPOUCTBO yAalleHUs He()TH, HCIIOJIb3YEeMOe ST CHUKEHHUS
KoHIeHTpauuu HedTH B [IB 10 ypoBHS HMXKE niu paBHOrO npuMmepHo 40 ppm HedTH B
BOZEe. DNEeMeHT 28: B KOTOPOM CHCTEMa MOJIyUeHHUs ClIaOOMUHEPATN30BAHHON BOJbI
BKJIFOYaeT 0OpaTHBIA 0CMOC, HAHOPUIBTPALIUIO, OCAKIEHUE HOHOB JKECTKOCTH,
MOHHBIA OOMEH MM UX KOMOMHAIUI0. DJIEeMeHT 29: B KOTOPOM MHHEpaIN3aLHs
NOTOKa CI1a0OMUHEPATU30BAHHON BOABI COCTABIIsIET MEHEe UK paBHa mpuMepHO 300
ppm, a moTok ciabomuHepanuzoBanHo# Boasl aist [IHO umeer nenesyro
MuHepanuszanuo 1500 ppm unu 1o u Apyroe smecte. JneMeHT 30: B KOTOPOM
BBenenueM [1B B xomnexTop craboMuHepaIn30BaHHON BOABI IOCPEACTBOM JTHHUU
CMEeIIMBaHMS MOJYYAKT MOTOK ciaboMuHepanu3doBanHoi Boabl aJist [THO ¢
MHUHepaln3alue MeHee 1eJIeBOd MUHepaln3auuu. DJeMeHT 31: B KOTOpOM LiejieBas
MUHepanuzanus coctasuseT 1500 ppm. DnemeHT 32: B KOTOPOM MPOrpaMMHbIE
CpeAcTBa Takke 00eCrneunBalOT JUHAMUYECKOE pachpenesieHue OJHOro uiu donee
HarHeTaTeJIbHbIX HACOCOB OT KOJUIEKTOPa cJ1abOMUHEPaITn30BaHHOW BOIBI K
KOJIJIEKTOPY YTHJIU3ALMH, IPU 3TOM MOTYT OBITh YAOBIETBOPEHBI TPeOOBAHUS 10O
NPOU3BOAUTEIBHOCTH HATHETAHUS KOJUIEKTOpa Cl1abOMUHEPATU30BAHHON BOJBI H
MPOU3BOAUTENBHOCTU HarHETaHUsl KOJUIEKTOPA YTUINU3ALUU. JJIEeMEHT 33: B KOTOPOM
IpOTPaMMHBIE€ CPEACTBA MPUHUMAIOT B KAUECTBE BXOJHBIX JaHHBIX OOIHIT pacxon
otbopa IIB u, B ciiyuae ecnu pacnpenenenue Bcei [1B nns yrunusanum depes
OTTPY3Ky ¢ noObIBaeMoit HepThIO, cOpOCOM 3a OOPT, BBEICHUEM B HarHETATEIbHbBIN
KOJUJIEKTOP YTUJIM3ALUH [0 IMHUU YTUJIN3ALUU, U BBEAEHUEM B HarHETaTeJlbHbIN

KOJIJICKTOP CH&6OMHHepaHI/I3OBaHHOﬁ BOJbI MO JIMHUH CMCIINBAHUA IPUBOAUT K
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MOJIYy4EHHUIO0 COCTAaBHOIO MOTOKA ciiabomunHepanuzoBanuoit soasl aiis [THO ¢
MHHepalu3aluen Boillle MOPOroBoil MuHepanuzanuu ais ueneit ITHO,
nepepacnpenessoT OOUH WIN 0ojlee CErMEHTOB MPOAYKTHUBHOTO IJIACTa, paHee
BbiesieHHbIX 10151 [THO co cnaboMuHepann3oBaHHBIM 3aBOJHEHUEM, B KAa4eCTBE
CerMeHTa JUI YTUIN3ALUU TaK, YTO COCTABHOH MOTOK ClIa0OMHUHEPATU30BAHHOW BOMBI
st [THO B nmuHuM cnaboMUHEpaTU30BAHHON BOJBI COXPAHSIET MUHEPATH3AIUI0 HUXKE
MOPOrOBOr0 YPOBHSI MUHEpPAIU3allu{ N PaBHBIM LI€JI€BON MUHEpaIu3aluu, pu
stom [THO co cnaboMuHEepaIu30BaHHBIM 3aBOJTHEHUEM MOJKET OBITh MPOJOJIKEHA B
OCTaBIIUXCSl CETMEHTAaX, BbIAEJIEHHBIX B KAUECTBE CErMEHTOB JIs
c1abOMUHEPATU30BAHHOTO 3aBOTHEHHUS.

B TO Bpems kak ObUTH MMOKa3aHBI U OMHCAHBI HEKOTOPHIC BAPUAHTHI
OCYIIECTBJICHHUS, CIIEIUAINUCTBl MOTYT IPEIJIOKUTh UX MOAUDUKALIUH, HE BbIXOISIIITNE
3a Mpejelibl IPUHLUIIOB JaHHOTO PACKPBITHS.

MHorue apyrue Moau(uKanum, 5KBUBAJCHTHl U aJIbTEPHATUBBI OYAYT OUEBUIHBI
CleluajucTaM Npyu BHUMATEJIbHOM O3HAKOMJIEHUHU C IPUBEAEHHBIM BbILIE
packpeitTueM. [logpazymeBaercs, 4To ciaenyromas nanee GopMyia IT0JKHA
BOCIIPMHUMATBCS KaK OXBATHIBAIOIIAsl 3TH MOAU(PHUKAIINN, SKBUBAJIEHTHI U
aJbTEPHATUBBI TaM, I'7ie OHU MpUMEHUMBbl. COOTBETCTBEHHO, 00JIaCTh 3aIUTHI
OTpaHUYE€HA HE MPUBEJECHHBIM BbIII€ ONUCAHUEM, a TOJNBKO ClEeAYIOIel fanee
dopmyioii, 06acTe NPUTA3AHUI KOTOPOH BKJIIOYAET SKBUBAJIEHTHI OOBEKTa COrJIACHO

bopmyne usobpeTeHus.
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DOOPMVIJIA U3OBPETEHUA

1. Cnocob nuHaMU4YecKOro pacrpeneneHus o0Iero KOJu4ecTBa MJIacTOBON
Bozb! (IIB) n3 mpoaykTuBHOro miacra npu nosbineHHoil Hegreornaue (ITHO) ¢
UCIOJIb30BAHUEM 3aBOJJHEHHS C1a00OMUHEPaIN30BaHHON HIIM YMIATYEHHOH BOAOH IS
ITHO, npu ocyIiecTBIeHUH KOTOPOro:

NPUHUMAIOT JaHHbIE U3MEPEHUI, aCCOLMUPOBAHHbIE C TPOAYKTUBHBIM I1JIACTOM,
I1B u cnabomMuHepaIn30BaHHON UM YMITYEHHON BOJOM, M BKJIOYAKOLINE. PACXO
orbopa I1B u3 npoAYKTHBHOrO IJIACTa, PACXOJ MPH HATHETAHHUH
c1abOMUHEPATU30BAHHON UM YMSITY€HHOW BOJBI, AUAMA30H COCTaBa HAarHETaeMOH
BOJbI U OOIIMH pacxoa HAarHETaHUs BOJBI,

NPUHUMAIOT HHPOPMALHMIO O MapaMeTpax MPOAYKTUBHOIO IJIACTa,
BKJIIOHAIOIIYI0: OnHY uiu Oonee 30H HarHeTanus [THO, pacxon marueranus ais [THO,
aCCOLMMPOBAHHBIN ¢ KaXXA0H M3 OfHOU uiau Gonee 30H HarHeTanus [IHO, onny win
OoJiee 30H YTUIN3ALHOHHOIO 3aKaYMBAaHUS, PACXO HATHETAHUS B 30HY
YTUIN3AMHMOHHOTO 3aKaYMBAHUsA, ACCOMMUPOBAHHBIN C Ka)XXIOW U3 OJHON unu Oosnee
30H YTUJIN3ALHMOHHOTO 3aKa4MBaHUsA, OJHY UK OoJiee MpoLenyp yTUIn3anuu oe3
o0paTHOrO 3aKauMBaHUsA, U PACXOA yTUIHU3AaLUU 0e3 00paTHOro 3aKa4vuBaHuUs,
aCCOLMMPOBAHHBIN € KaXXJOH U3 OJHON UIN Gojiee nmpoueayp yTuiuszanuu oes3
00paTHOTO 3aKa4YMBaAHUS,

ONpPEAEIISIIOT PacXO/] CMEIINBAHUs, BKIOYAKIIUNA 110 MEHbIIEH Mepe 4acTh
pacxona orbopa I1B u mo MeHbIIel Mepe 4acTh pacxoaa HarHeTaHUs
cl1a0OMUHEPATU30BAHHON MM YMSITYEHHOH BOMABI, IJIs TOJy4YE€HUsI CMEIIaHHOMN
HarHeTaTeJbHOHN JKUIAKOCTU, MPUUYEM PACXOJ] CMEIINBAHUS MOANEPKUBAET COCTAB
CMEIIaHHON HAarHeTaTeJbHOU )XUIKOCTH B JHAMa30HE COCTABA HATHETATEJIbHON BOMMI,

CMEILIMBAIT N0 MeHbIIeld Mepe JacTh 1IB ¢ mo MeHbIIeH Mepe 4acThio
c1abOMUHEPATU30BAHHON UJIM YMSITYEHHOM BOJBI IPU YIOMSHYTOM pPacxoje
CMEULINBAaHUSA;, U

OUHAMHUYECKH pacupenesitoT pacxoa oroopa I1B mexnay:

(a) oOpaTHBIM 3aKaUYMBAHUEM B NMPOAYKTUBHBIN MJIACT MOCPEICTBOM CMELINBAHUS
co craboMHUHEPaTN30BAHHON UIIM YMSTYE€HHOHN BOJOW M HATHETAHHEM B OJHY WIIU
6onee 30H HarHetaHus [IHO, HarHeTaHueM B oHY uin Oosiee 30H HATHETAHUS
YTUJIN3ALUWH, WU uX KomOuHauuei; (0) yrunusanueit oqHoi uim 6ojiee mpoueaypaMu

yTUiau3aunu 0e3 oOpaTHOTO 3aKaYUBaHUS, UM UX KOMOWHaIHEH,
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NPpUYEM JUHAMUYECKOE pPaCIpEnEIEHUE TOANEPKUBAET PACXOd HATHETAHUS MIPU
ITHO, pacxon HarHeTaHus B 30HE YTHJIM3AIUU U PACXO yTUIU3aUNU Oe3 00paTHOTrO
3aKaYMBaHUS HUKE 3alaHHBIX MOPOTOB, 00ECTIEYNBAET YTHIM3AIHIO BCErO pacxoaa
orbopa I1B mocpencTBoM oOpaTHOTO 3aKauuBaHUs uiu 0e3 0OpaTHOTO 3aKAUMBAHUS, U
obecrneunBaeT OOLIMH PACcXOA MO 3aMEIEHUI0 MYCTOT, KOT/1a CYMMapHOe KOJIUYECTBO
BOJIbI, 3aKa4aHHOW 00paTHO Ha mare (a), COOTBETCTBYET TPeOOBAHUSIM MO 3aMELIEHHIO

MyCTOT.

2. Cnocob mo . 1, B koTopoM konudectBo [1B, 3akauanHoe oOpaTHO B
NPOAYKTHBHBIN IUIACT HA mare (a), pa3feeHo Cpeau OAHOTro Wik Oojee u3:

(B) xonmuectna [IB, cMemanHON ¢ MOTOKOM Cl1abOMUHEPATU30BAHHON UK
YMSATYEHHON BOJBI ISl TOJYUYEHUS MOTOKA CIabOMHHEPaTu30BaHHON HJIM yMSATUEHHON
oAbl 1t [THO, nMeromeii MuHepanu3aluio HUXKe 1eJIeBOW MUHEpalIu3auuu 1
neneii [IHO u BBenenHOi B BUne npoOku ciabOMUHEPaIN30BAHHON HJIH yMSATUEHHON
Boabl 1uist [THO B onuH nnu 6ojiee CerMeHTOB MPOAYKTHBHOTO IJIACTA, BBIIEIEHHBIX
st BropuaHoi unu tperuunoi ITHO ¢ 3aBonHeHneM ciiaboMHHEPalIn30BaHHON HIIH
YMATY€HHONU BOJOM,

(r) xonuuecTna 1B, ncnonb3oBaHHON B KauecTBe pabod el U/MIM NPOMBIBOYHON
KUAKOCTHU, HArHETaeMOW B OAUH I 00Jiee CerMEHTOB MPOAYKTHUBHOTO IJIACTA,
BbiesieHHbIX 101 [THO ¢ 3aBogHeHueM cinaboMHHEpann30BaHHON WU yMSTYeHHON
BOJAOMH MOCJe W/UiH nepell, COOTBETCTBEHHO, HAarHETAaHUEM TyJa NMpoOKH
ciabOMUHEpaTU30BaHHON MJIH yMsirueHHOU Boasl s [THO;

(n) xonuuecTsa 1B, HCTIONIB30BAaHHOW B peKMME BTOPUYHON NOOBIYH C
HAarHeTaHWEM B OJIMH UM 0OJiee CErMEHTOB MPOAYKTUBHOIO IMJIACTA, BBIACJIEHHBIX IJIs
tpernuHoi [THO ¢ HarHeranuem ciabOMUHEPATU30BAHHON UJIM YMSITYEHHOW BOJIBI,
nepeq HarHeTaHUueM Tyaa NpoOKu ciaboOMUHEpPaIN30BAHHON HIJIH YMATUEHHON BOJIBI
st [THO B TpeTUUHOM pexumMe HOOBIYH;

(e) xonmuuectna 1B, 3akauaHHOW MOCPEACTBOM YTHUIM3ALMOHHOIO MOTOKA B OUH
wiu 0oJiee CerMeHTOB NMPOAYKTUBHOTO IIACTA, BbIAEIEHHBIX s yruiauzanuu [1B;

(>x) xonuuecTsa 1B, cMemaHHON ¢ MOTOKOM ci1abOMUHEPATU30BAHHON UIN
YMSATYEHHON BOJBI ISl TTOJYUYEHUS MOTOKA CIa0OMHHEPaTU30BaHHON MIJIM YMATUEHHON
Boasl 1 [THO, umeromeit MuHepaJn3aliuio MeHee TOPOroBOM MUHEPATU3ALUN JJIs
neneii [IHO u BBeneHHOI B Bune nmpoOku c1ablOMUHEPATN30BAHHON UJIM YMSATYEHHOM

BOJbBI IJIA ITHO B OOWH HJIU 0oJiee CErMeHTOB NPOAYKTHUBHOTO IIJIaCTa, BIACJTICHHBIX
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st BropuaHoi unu Tperuynoi [THO ¢ 3aBonHeHneM cnaboMHUHEpalIu30BaHHON HIIH
YMSATY€HHOU BOAOH; U

(3) xonmuectBa [1B, cMemaHHO# ¢ TOTOKOM Cl1a0OMHHEpalTu30BaHHON HIIH
YMSAT4EHHON BOJBI JJISl MOJIYYEHHUsI TOTOKA C1abOMUHEPaTN30BAHHON WU YMSTYEHHON
Bonbl Uit [THO, nmeromel MuHepaau3auio BhIIe MOPOTOBOM MUHEPAIU3ALUHN JJIs
ueneii [IHO u BBeneHHO# B ouH uiu 0oJjiee CErMEHTOB MPOAYKTUBHOIO MJIACTa;

npudueM kojudectBa [1B, pacnpeneneHnubie nis kaxaou us npoueayp (B), (r),
(n), (e), (k) u/unu (3), NIOANEPIKUBAKOTCS HUKE MPEAETbHBIX IJIs 3aKaYUBAHUS JJIs

AaCCOUMHUPOBAHHBIX OJHOI'O UJIU 0oJiee CErMEeHTOB ILIACTA.

3. Cnoco0 no m. 2, B koTopoM mpodka ciaboMuHEepaTn30BaHHOW UITH
ymsirdeHHOH Boabl 1Jisi [THO umeeT mopoBbiii 00beM MeHEe UM PaBHBIN MPUMEPHO

0,8.

4. Criocob mo . 2, B KOTOpOM B mipoueaype (6) yrunusauusi ONHOHN mwin Oojee
npouenypamu 6e3 oOpaTHOro 3aKauMBaHUs COAEPIKUT (M) OTTPY3KY B COCTaBe

nobweiBaemoit HedTH, (k) cOpoc 3a OopT, UK KOMOUHALUIO ATUX MPOLEAYP.

5. Crioco0 mo n. 4, B KOTOPOM IIPH paclpeeeHNH yCTaHABINBAIOT OYEPEIHOCTD
pacnpenenenus [IB cHadana npouenypoii (1), B IPeaNnoOCIeaHIO OYepenb

npoueaypoi (k), B MOCIEIHIOW ouepenb Npouenypo (3) uiu ux KoMOMHaLKeH.

6. Crioco0 o 1. 4, B koTopoM B npouenype (a) konudectso 1B, 3akadaHHOM
0o0paTHO B MPOAYKTUBHBIN IUIACT, COAEPIKUT KOJIHMYECTBA corjacHo (B), (e), (k) u (3),

U TIPU paclpenesieHNH BOAbl YCTAaHABINBAETCS O4epEeaHOCTh B opsiake (u), (B), (e),

(), (), (3).

7. Cnocob6 o 1. 4, B koTopoMm konuuectBa 1B, 3akauanabie 00paTHO B
npouenypax (B), (r), (a), (k) u (3), HATHETAIOTCS B ACCOLMUPOBAHHbBIE OAUH UK OoJsiee
CErMEHTOB MPOAYKTUBHOIO IJacTa 4epe3 MaHu(oIba c1abOMUHEPATU30BAHHON HITH
yMmsirdeHHol Bozabl 1t [THO, HecKkoNbKO HarHeTaTeJbHbIX HACOCOB U KOJJIEKTOP
cnaboMuHepaau30BaHHOW min ymsirdeHHoU Boabl 1uist [THO, a konuuectso 1B
3aKa4aHHOW 0OpaTHO MOCPEACTBOM IMPOLENYPHI (€) ANl YTUIN3ALUH, HATHETAETCS B

OOUWH HUJIHN 0oJiee CErMEHTOB NPOAYKTHUBHOTI'O IJIaCTa, BBIACJICHHBIX OJI YTUIIU3alUH,
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qepes MaHI/I(l)OJ'IbI[ YTUJIHU3alu, HECKOJIbKO HATHETATCIIBHBIX HACOCOB U KOJIJIEKTOPD

YTUIU3ALUH.

8. Crocob mo m. 7, B KOTOPOM HECKOJBKO HarHETATEJNbHBIX HACOCOB
coo0IarTCs ¢ MAaHU(OIBIOM CIa0OMUHEPANTHN30BAHHOW U YMSITUEHHOMW BOABI JJIsI
IMTHO u maHudOIba0M YTHIH3AUU, U COOOMIAIOTCS C KOJIEKTOPOM

c1abOMUHEPATU30BAHHON UM YMSITYEHHOW BOJBI U KOJUIEKTOPOM YTHIIU3ALUH.

9. Cnoco6 no m. 7, B KOTOPOM IIPU pacupeaeeHNH AOTOJHUTEIbHO YUHTHIBAIOT
KOJIMYE€CTBO CETMEHTOB NPOAYKTUBHOIO MJacTa, JOCTYIHBIX AJs YyTUINU3ALUM,
KOJIMYECTBO CErMEHTOB NMPOAYKTUBHOIO Miacta, goctynHeix aius [THO co
c1abOMUHEPATU30BAHHON UM YMITYEHHOW BONOH, TpeOOBaHMS K MapamMeTpam
HAarHeTaHUsl, BKJII0Yasi L[€JIEBbl€ U MOPOTOBBbIE MUHEPATIU3ALUH, PACXOABI U TOPOBbIE
o0beMbl 1151 ciabOMUHEpPaIN30BaHHON MJIU yMATdeHHOH Boasl aust [THO,
HarHetaemoi B cermeHThl [THO ¢ 3aBogHeHNEM c1abOMUHEPATU30BAHHON UK
YMATYEHHON BOJOH, MPOU3BOIUTEIPHOCTh HATHETATEIBHOTO HACOCA JIsI MaHU(OJIb/Ia
YTUIN3ALNH, IPOU3BOAUTEIbHOCTh HATHETATEIBHOTO Hacoca i1 MaHU(OIbaa
cnaboMuHepaau30BaHHON min ymsirdaeHHOU Boabl 1iist [THO, mpou3BoaAUTEIbHOCTD
KOJIJIEKTOpa c1a0OMHHEPANN30BaHHON MIJIM YMATUYEHHOH BOJABI, TPOU3BOAUTEIbHOCTD

KOJUIEKTOpA YTUIIU3al WU, UJIU UX KOM6I/IHaI_[I/II/I.

10. Crioco0 mo 1. 1, B KOTOpOM ci1abOMHHEpaTU30BAHHON UJIM yMSITYEHHOMN
BOJOH sABJIsIeTCS C1a0OMUHEpaTU30BaHHAS BOJA, MOJyYEeHHass OOpaTHBIM OCMOCOM
(00), HaHoGuAbTALMEN T UX KOMOUHALIMEH, UK YMSITYEHHAs BOJA, MOJIy4YeHHAs
HaHOUIbTPAIMEH, OCAKIEHUEM HOHOB K€CTKOCTH, MIOHHBIM OOMEHOM HJTH UX

KOMOWHaLUEN.

11. Cnoco® no n. 10, B KOTOPOM O MEHbLIEH Mepe YaCThb YMATYEHHONW BOIBI

noayyvaroT u3 [1B.

12. Cuctema aiisi TMHAMHYECKOTO pacupeaenenus niaactoBoi soasl (I1IB) ms
YTUIN3ANU B TPOAYKTHBHOM IIJIACTE B XOJ1€ 32 BOJHEHHUS CIa0OMHUHEPAIN30BaAHHON

BOJIOM, BKJIFOUAKOIIAS:
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3allOMUHAIOIIee YCTPONHCTBO, XpaHsllee CPeACTBO JUHAMUYECKOTO
pacrnpeneneHus; u

IPOLIECCOpP, CBI3aHHBIN C BO3MOXKHOCTbIO OOMEHA JaHHBIMH C 3aIIOMHUHAIO UM
yCTPOMCTBOM, IPUYEM CPEACTBO AMHAMUYECKOrO pacnpeneseHns, IIpu ero
UCIOJIHEHUH NPOLeCcCOpoM, obecrneunBaeT KOHUTypHUPOBaAHUE IIpOLieccopa Is:

pUeMa AaHHBIX NPOAYKTHUBHOTIO IJIACTA, COAEPIKALIUX ONpeneseHne
pacrpeneseHust OTHOTO WIH 0ojiee CEerMEHTOB MPOAYKTHUBHOTO IJIACTa B KAYECTBE
CErMEHTOB ISl YTUJIU3ALUHN U OJHOTO UK 00Jiee CErMEHTOB MPOAYKTHBHOTO TJIACTA B
KadecTBe cerMeHTOB s 3aBonueHus npu [THO, u obmue pacxoasr otbopa I1B;

BBEJI€HUs B CPEICTBO AUHAMHYECKOTO paclpeaeNeHus JaHHBIX, COIepKALUX
pacrpeneneHue OJHOTO Hin 00Jiee CErMEHTOB MPOAYKTHBHOTO IJIacTa U o0mue
pacxoxnsl orbopa I1B;

npeaBapUTENbHON OLeHKH ocoOeHHOCcTel nopeimeHHoH HegTeornayu (ITHO) ¢
3aBOJIHEHUEM CIIa0OMHHEPaIU30BaHHON BOAOH MO CErMEHTaM IJIsl KaKJIOr0 U3 OOHOTO
wiu 0ojiee CerMeHTOB U O0Lel MOBBIIIEHHOW HedTeoTnauu,

YHUCJIEHHOW OLIEHKU PAa3JIMYHBIX NPOLEAYDP U pacxonos yrunusauuu I1B ¢
UCIIOJIb30BaHUEM O0OPATHOrO 3aKa4MBaHUA U 0€3 00paTHOroO 3aKa4YMBAHUS, U

ONpEeAeNIeHHs, HA OCHOBE YKa3aHHBIX NIPEABAPUTEIbHON U YUCIEHHOU OLEHOK,
onHoro unu 6onee mapmpyToB aus I1B, conepskamux: onuH unu 6osee MapupyToB
yTHIN3a1uu OOpaTHBIM 3aKa4yMBaHUEM, BBIOPAHHBIX U3 (a) CMEIIMBAHUS CO
c1aboOMHHEPaTH30BAHHBIM IIOTOKOM, MOJYYE€HHBIM MTOCPEACTBOM YCTAHOBKH
MPUTOTOBJIEHUs cllaboMUHEpanu30BaHHOM xkuakoctu mist ITHO 3aBogHeHus
c1abOMUHEpaTU30BAHHON BOJIOM, ISl HATHETAHUS B OAUH WK 00Jiee U3 CETMEHTOB
ITHO ¢ 3aBogHeHHeM c1abOMHUHEpPANTH30BAaHHON BOIOMH;, (0) 0OpaTHOro 3aKauyuBaHHUS B
BUJI€ YTHUJIU3UPYEMON BOABI B OJUH HJIU 00Jiee U3 CErMEHTOB JJIs YTUIN3ALUH, HIIH
KOMOWHALMIO 3TUX MapIIPyTOB, W/UIK OOUH Ui 6ojee MapmpyToB O0e3 odpaTHOTO
3aKauMBaHUs, coaepxkamux (B) OTTPY3Ky B cocTaBe noObiBaeMmoit HedtH; (T) cOpoc,
WM KOMOWHAIMIO 3TUX MapIIPyTOB, KOraa pacxonas! yrimiusanuu [1B nmocpencrsom

onepanuii (a), (6), (8), (r) unu ux koMOMHAIUKU paBHBI 00memMy pacxoay otbopa I1B.

13. Cuctema o n. 12, B KOTOpO# o0ecrednBaeTcs pacnpeaesieHue
cnaboMuHEpaIU30BaHHOTrO MOTOKA U 1B Mexay KomiekTopom
cnabomuHepanuzoBanHoi Boabl 15 [THO 1 KoNIeKTOpoM yTUIH3AIUH, U

obecneunBaetcs HanpasieHue [1B, oOpaTHo 3akaunBaemoii B mpouenypax (a) u (0), B
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NEPBYIO O4Yepeab B KOJUIEKTOP YTHJIH3AUU ISl YTUIN3ALUH npouenypoit (0), u
obecrneunBaeTCcsl MPEANOYTHTEIbHOE HaNpaBleHue Cl1abOMUHEPaTn30BaHHON BOJBI,
NOJIy4yaeMOl B yCTaHOBKE MPUIOTOBJIEHUs CIaOOMUHEPANTN30BAHHON KUIKOCTH, B
KOJUIEKTOP CIa0OMHHEpaTu30BaHHON BOJBI AJIsl CMELUINBAHUS B BUJE

cnabomunepanuzoBanHoro notoka ais [THO, kak B npouenype (a).

14. Cuctema no n. 12, B KOTOpPO#l yCTaHOBKA MPUTOTOBJIEHUS
c1abOMUHEPATU30BAHHON KUJKOCTH COAEPIKUT OAUH HIJIH Oosee MonyJei oOpaTHOTO
ocmoca (O0), u nmporeccop BHIMOJHEH ¢ BO3MOKHOCTHIO YUUTHIBAHUS
NpOU3BOAUTENBHOCTH BbIpabarsiBanus Boabsl OO B moaysie OO U KOJIHMYECTBO

umeromuxcs moayiei OO.

15. Cuctema mo . 14, B KOTOpOil oOecrnednBaeTcs NpearnouYTHTEIbHOE
cmemusanne Boael OO c [IB kak B mpouenype (a), u cMeIIUBaHUE C BOAOH
HanopmibTpanuu (H®) B cnyyae orcyrcTBus [1B, kak Ha HadanbHBIX cTaausx [THO,

WU B O0OUX CIydYasix.

16. Cucrema no n. 12, ucnonb3zyemas miisi pazpadorku obopynosanus mis [THO
co craboMUHEpaTN30BaHHBIM 3aBOJTHEHUEM WJIU JUIS aHAJIN3a W/ 1IN
nepepacnpenenenus npouenyp yruinusanuu [1B, cerMmeHTOB npOAyKTUBHOTIO MjacTa
kak cermeHToB 1151 [IHO co cnaboMuHepalu30BaHHBIM 3aBOJTHEHUEM UJIU CETMEHTOB
111 yTUJIM3AIUHU, I TOTO U IPYTroro B paMKax CYIIECTBYIOLIEro 000pyaoBaHUs IJIs

ITHO co cnaboMuHepaTn30BaHHBIM 3aBOJTHEHUEM.

17. Cuctema no n. 12, B KOTOpPOUH NpOLECCOP BBIMOJHEH C BO3MOXKHOCTBIO
BBIYMCIICHUSI MUHEpaIH3alun ciaboMunepanu3oBanHoi Boasl nis [THO ms
HarHeTaHUs Kak B rpouenype (a) ¥ MUHepaIu3alu yTUIU3UPYEMOU BOABI, U OJUH
wiu 0oJiee U3 CErMEHTOB, BBIICICHHBIX IJIs1 HATHETAHUA CI1abOMUHEPaTN30BAHHOM
Boabl asst [THO, nepepacnpenenstorcs A yTUAW3ALMUH, €CJIM YUCAEHHAs OLIEHKa
MOKa3bIBAET, UTO CMEILIAHHAs BOJA B Mpoueaype (a) nMeeT MUHEPAITH3ALUIO BhIIIE

1[eJIeBOM MHUHEpaJn3alMy UM BhIIIEe TOporosoil MmuHepanusauuu aias [THO.
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18. Cuctema 17 OAHOBPEMEHHOIO HarHeTaHUsl 3aBOJAHEHUs
c1abOMUHEPATU30BAHHON BOJOW M MJIACTOBOM BOABI IJIsl YTUJIN3AIUU B
IPOAYKTUBHOM IUIACTE, UMEIOLIIEM HECKOJIbKO CErMEHTOB, BKIIIOYAOLIAs

CUCTEMY MPUTOTOBJIEHUS CI1a0OMHHEPATN30BAHHON BOABI, BHIMOJHEHHYIO C
BO3MOJKHOCTBIO BbIpa0aThIBaHMS MOTOKA CJIA0OMUHEPAIU30BAHHONW BOMBL,

cenapaTop, BBIMOJHEHHBIH ¢ BO3MOKHOCTBIO OTAEJICHUSI TOBAPHOU HEeTH IJIsi
OTTPY3KH U3 MPOMBICIIOBOTO MPOAYKTA, CoAeprkamero no0biBaeMyo HedTh, OOmmi
obvem I[1B nns yrunusanuu u ras,

HarHeTaTeJlbHbIH MaHU(OJb] CIaOOMUHEPATU30BAHHON BOJIBI, COOOIIAOIUIICS
NOCPEACTBOM JIMHUU CJIa0OMHUHEPATN30BAHHONW BOABI C CUCTEMOUW MPUTOTOBJIECHUS
cnabOMUHEpaTU30BaHHON BOIBI;

HarHeTaTeNbHBIH MaHU(OJb]] YTHIN3ANN, COOOUIAKIHUICA MOCPEICTBOM JIMHUU
YTUIIU3ALNHU C CENMapaTopoOM;

onuH unu O0oJiee HarHeTaTeNbHBIX HACOCOB, COOOIAOIIUXCS C HATHETATEIbHBIM
MaHH(OIBIOM Cc1aOOMUHEPATH30BAHHOW BOJBI U HATHETATEIbHBIM MaHU(POIbIOM
YTUINU3ALHH;

HarHeTaTeJbHBIH KOJJIEKTOP cIa0OMHHEPAIN30BAHHON BO/BI, COOOIIAIINHUICS C
OHUM MM OOoJiee HarHETaTeIbHBIMU HACOCAMHU, ITOCPEACTBOM KOTOPBIX
cnabomunepanuzoBanublii [IHO nmoTtok, cogeprkauiuii o MeHbLIEH Mepe 4YacTh NOTOKA
c1abOMUHEPATU30BAHHOM BOJIBI, MOKET OBbITh 3aKa4aH B OJUH HJIU 0OJiee CErMEHTOB
NPOAYKTHBHOIO IuacTa, BeiaeneHHbIx st [IIHO co cnaGoMuHepain3oBaHHbBIM
3aBOJHEHUEM,

HArHeTAaTEeJbHBIH KOJJIEKTOP YTHUIU3ALNH, COOOINAOLUINNICS C OMHUM MK Ooee
HarHeTaTeJIbHBIMH HaCOCAMH, MOCPEICTBOM KOTOPBIX YTHUIN3ALUOHHBIN MOTOK,
comep KaIui Mo MeHbIel Mepe 4acTh Bcell [1B mist yTuausanuu, MOKeT ObITh
3aKa4aH B OAWH HJIM 0OJiee CErMEHTOB NMPOAYKTUBHOTO IIACTA, BBIAEIEHHBIX IS
YTUIIU3ALHH;

JUHUI0 CMEIINBAHUS, COSAUHSIOMYIO JMHUIO YTUIN3ANHU C JINHUEH
ciaboOMUHEpaIu30BaHHON BOMBI,

MOCPEACTBOM KOTOPBIX 4acTh Bcer [1B st yrunmszaunu MoxeT ObITh CMeIIaHa ¢
NOTOKOM CITa0OMHUHEPATU30BAHHON BOJBI I IOJTYYEHHS CIabOMHHEPaIN30BAHHOTO
notoka st [THO nepen ero moxaveit B Manudonba ciadoMUHepaIn30BaHHON BOABI, U

CUCTEMY YIPABJIEHUs], COAEPIKAIYIO MPOLECCOpP C NPOrPAMMHBIMH CPEICTBAMU

(IIC), ckoHpUTYpUPOBAHHBIMH JJIS:
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ONpeAeNIeHUs] PACXOA0B HATHETAHUSI HA CETMEHT, YAOBJIETBOP A0 LIUN
TpeOOBaHUM IO 3aMeLIeHNI0 MycToT U HarHeTanuto aust [THO, ¢ oqHOBpeMeHHBIM
AWHAMUYECKUM pacrnpeneneHuem Bcell [IB nusa yrunusanun yepes onuH unu donee
MapuIpyToB 0OpaTHOroO 3aKauMBaHUs, OJUH UIu Oosiee MapupyToB O6e3 oOpaTHOrO
3aKauMBAHUS WUIM UX KOMOMHALMIO, TPUYEM OJHH I Oojiee MapmpyToB 0OpaTHOro
3aKauMBaHUs BBIOMPAIOTCS U3 BBEICHHS B HATHETATENbHBIH KOJJIEKTOP YTUIN3ALUHU 110
JUHUH YTUJIU3ALHUH, BBEJJCHUS B KOJUIEKTOP CIa0OMUHEpPaIN30BAaHHOW BOJbI MO JIUHHUH

CMEIINBAHUS, UJTH KOMOUHAIIUIO STUX MapLIPyTOB.

19. Cuctema no . 18, B koTOpo# oguH uiu 6ojee MapmpyToB O0e3 oOpaTHOTO
3aKa4MBaHUs BBIOUPAETCS U3 OTTPY3KH ¢ noObiBaeMol HeThIO, cOpoca 3a OopT unu

KOMOWHALMU 3TUX MapUIPyTOB.

20. Cuctema o . 18, 1OMOJHUTENPHO BKIIOUarOMmas cucremy oopadorku I1B,
COZEPIKALIYI0 YCTPOHCTBO yAaneHus He(pTH, UCIIONb3YEMO€e Al CHUXKEHUS
koHneHTpanuu HepTH B [IB 10 ypoBHS MeHee unu paBHoro npumepro 40 ppm HedTH

B BOAC.

21. Cuctema no n. 18, B KOTOpO# cucTeMa NPUTOTOBJIEHUS
c1a0OMUHEPAIU30BAaHHOM BOJBI BKJIIOUaeT 00paTHBII 0CMOC, HAHO(UIIBTPALHUIO,

OCaAXIACHHUEC MOHOB JXCCTKOCTH, HOHHBIM OOMEH MJIH UX KOM6I/IHaLII/II-O.

22. Cuctema o m. 21, B KOTOpO# MOTOK CIa0OMHUHEPATU30BAHHON BOJIBI HMEET
MHUHEpaIU3alul0 MeHee UK paBHYIO npuMepHo 300 ppm, npu 3TOM
cnabomunepanuzoBanHbiii noTok aist [THO nmeer neneByro muHepanuzanuio 1500

ppm, UJIU TO U JPyroe BMeCTe.

23. Cuctema no n. 18, B koTopoii npu BBenenuu I1B B konnexkTop
c1abOMUHEPATU30BAHHON BOJBI IO JIMHUU CMELINBAHUS 00eCIeunBaeTCs
cnabomunepanuzoBanHblil noTok At [THO ¢ MuHepanusamnuei HUXke 1eIeBOH

MUHEpPAJINU3aluu.

24. Cuctema no n. 18, B KOTOpOil NporpaMMHbI€ CPEACTBA AOMOJHUTENbHO

o0ecreuynBarT AUHAMHUYECCKOEC pacnpeacjiCcHUEC OJHOTO NN 0oJiee HarHETATEIbHBIX
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HAaCOCOB OT KOJUJIEKTOpa ci1abOMUHEPANTN30BAHHON BOJBI K KOJUIEKTOPY YTHUIN3ALIHH,
IPU 3TOM MOTYT OBITh BBINOJHEHBI TPEOOBAHUS IO MPOU3BOJUTEIbHOCTH HATHETAHUS
KOJIJIEKTOpa c1abOMHHEpPaIn30BaHHON BOABI U NPOU3BOIUTEIbHOCTH HaTHETAHUS

KOJUIEKTOpA YTHIIH3ALHH.

25. Cucrema no 1. 18, B koTopoil obGecrneunBaercst npueM MPOrpaMMHBIMU
CpeACTBaMH, B Ka4eCTBE BXOJHBIX, TaHHbIX 00 00mem pacxone orbopa I1B u, B
ciaydae eciu pacnpenenenue Bceit [1B nis yrunuzanun yepes oTrpy3Ky ¢ 1oObIBaeMOH
HeThIO, COpOCOM 3a OOPT, BBEIEHUEM B HATHETATEIbHBIN KOJJIEKTOP YTHIU3ALHUHU 11O
JUHUHU YTUIWU3ALUU, U BBEJ€HHEM B HarHETATENbHbIH KOJJIEKTOP
c1abOMUHEPATU30BAHHON BOJBI 11O JINHUU CMELINBAHUS MPUBOAUT K MOJYUESHUIO
COCTaBHOTO MOTOKA cyiabomuHepanu3zoBaHHoi Boabl 1 [THO ¢ muHepanuzanuei
BBIIIE MOPOroBON MuUHepanu3anuu nis nenei [ITHO, oGecneunBaercs
nepepacmupeneseHne OqHOro uiu 0ojiee CerMeHTOB MPOAYKTUBHOIO MJIACTa, paHee
BbaeneHHbIx 1 [THO co cnaboMuHepann30BaHHBIM 3aBOTHEHUEM, B KAUECTBE
CEerMeHTa JJIs YTHJIM3ALUH TaK, YTO COCTABHOHN MOTOK CI1a0OMUHEPATN30BAHHON BOJIBI
nns [THO B nuHuu cnaboMuHepaan30BaHHON BOABI COXPAHSET MUHEPATU3AUI0 HIXKE
MOPOrOBOr0 YPOBHSI MUHEpPAJIU3aLlui UJIN PABHBIM LieJ€BON MUHEpaIu3aluu, pu
stoM [THO co cnaboMuHepaan30BaHHBIM 3aBOJIHEHHEM MOXKET ObITh MPOAOJIKEHA B
OCTaBLIUXCSl CETMEHTAaX, BbIAEIECHHBIX B KAUECTBE CETMEHTOB JIs

CJ'Ia6OMI/IHepaJ'II/ISOBaHHOFO 3aBOOIHCHHUA.
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