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HarHeTaeMOU BOJIBI TSI HATHETAHHS 110 MEHBIIIEH Mepe B OJJHY HATHETATENIFHYIO CKBAKHHY, TIPOOYPEHHYIO
B IIEPBYIO 00JIaCTh HETEHOCHOTO IUIACTA, W MOIYYCHHUE BTOPOH CMEIIaHHON cI1abOMUHEpaIN30BAHHOM
HATHETACMOU BOJIBI [Tl HATHETAHMS IT0 MEHBIIICH MEpE B OJIHY HATHETATEIILHYIO CKBAXKHHY, TPOOYPECHHYIO
BO BTOpYI0 00macTh HePTeHOCHOTO Iu1acTa. Kommekropckas miactoBas opoza epBoii 1 BTopoit odmacTen
MMEET COOTBETCTBEHHO TIEPBBI U BTOPOW COCTAB MOPOMBI, YTO IPEICTABISIET pa3HbIC PUCKU YXYIIICHS
KOJUICKTOPCKHX CBOMCTB uiacta. [lepBas u Bropasi CMEIIaHHBIC CIA00OMIHEPATN30BaHHBIC HATHETAEMbIC
BOJBI COZIEPKaT M3MEHsIEMbIe KOJMYECTBA IepMeara HaHOQIIBTPauy U repMeara o0paTHOrO ocMoca.
CocTaBbl IEpBOM W BTOPOH CMEMIAHHBIX CIIA00OMIHEPATN30BaHHBIX HATHETAEMBIX BOJI MTOIICPIKUBAFOTCS
B MpeJeNiaXx COOTBETCTBEHHO IEPBOTO M BTOPOTO 3aJaHHBIX PabOYMX JMAMa30HOB, YTO IMO3BOJISCT
COYeTaTh YAyYIIECHHE IMOBBIIICHHOW HE(PTEOTHaYN W3 MEPBOH M BTOPOH oOmacTel W OJHOBPEMEHHOE
ocnabiIeHne YXYIIISHUS KOJUIEKTOPCKIX CBOMCTB IIACTa IIPU HATHETAHUH IIEPBOM M BTOPOI CMEIIaHHBIX
c1a00MHUHEPaIN30BaHHBIX HArHETAEMBIX BOJ HETEHOCHOTO IITacTa.
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CITIOCOB YIIPABJIEHUSA MUHEPAJIU3ALTUEM
CJIABOMMHEPAJIM30BAHHOU HATHETAEMOM BO/IBI

O0sacTh TEXHUKHU

Hactosimee nzo0peTeHre OTHOCUTCS K MeTOAaM N0ObIYM HEYTHU C MPUMEHEHUEM
METONOB MHTEHCU(UKALMHU JOOBIYM, TAKUX KaK 3aBOJHEHUE CJIa0OMUHEpaIn30BaHHOMN
BOJIOM.

YpoBeHb TEXHUKU

OnHa u3 mpobiyiem, CBSI3aHHBIX C 3aBOAHEHUEM CIIaOOMUHEPATU30BAHHON BOJIOM,
3aKJI0YaeTcs B TOM, UYTO BOJA, MMOJlydyaeMas C MOMOUIBIO TEXHOJOTUH
JeMHUHepalu3aluy, HMeeT CTelleHb MUHEPAJIU3aliui HUXXEe ONTUMaIbHON s
HEMpPEPbIBHOTO HATHETAHUs B HedTeconepkamuil miuact. Jlel CTBUTENbHO,
Je€MHUHepaln30BaHHas BOJAa MOXKET yXyJILIATh KOJJIEKTOPCKUE CBOICTBA
HedTeconepikame mopoasl B IJACTE U 3aMeJISATh U3BIIeUeHNE HEPTH, HAIpUMeEp,
BBI3bIBASl YBEJIIMYEHUE MOTEPh MPUEMHUCTOCTH OT pa3OyxaHUs TJIUH U MUTPAIUIO
Menkux yactull. CrenoBaTeNbHO, CYIECTBYET ONTUMAaJbHAsl CTENIEHb MUHEPAIU3ALUU
3aKa4MBa€MOM BOJbI, COYETAIO LAl NPEUMYIIECTBO MOBbILIEHHOW HepTeoTnaun (C
BTOPUYHBIMHI/UHTCHCUPUIHPYIOMUMH METOAAMHU NOOBIMN) U OJHOBPEMEHHOE
CHUJKEHHE PUCKA YXYAIIEHUS KOJJIEKTOPCKUX CBOWCTB MJACTa, MPUYEM 3Ta
ONTHUMAaJIbHASI MUHEPATU3aLHs MOKET U3MEHSTHCS B TIpeaesiaXx OJHOTO MPOAYKTHBHOTO
nJjaacTa B 3aBUCUMOCTH OT U3MEHEHHUN COCTaBa Mopoibl B IPOCTPAHCTBE IO IJIACTY
(kak Mo BepTHKAJIH, TaK U MO ropu3oHTanu). Kak nmpaBuio, npu coaepkaHuu B
HedTecomepIKameM miIacTe NOpoAbl C OONBIIUM KOJTUYECTBOM pa30yXaromux TJvH,
yXyALIEHUs KOJJIEKTOPCKUX CBOMCTB IJIaCcTa NPU NPOAOJKAIOLIEMCs U3BJIEYEHUU U3
Hero HepTH MOKHO M30eXxaTh, eCliM 3aKaunBaeMas BOJa HMeeT ollee ConeprKaHne
pactBopeHHBIX TBepabixX BemecTB (OCPTB) B nuanazone ot 200 no 10000
MUJUTHOHHBIX J1OJieH (ppm), a OTHOLIeHUE KOHLEHTPAIlUH MHOTOBAJIEHTHBIX KATUOHOB
B cJ1aDOMUHEPAIN30BAHHOW HArHETA€MOH BOJ€ K KOHLIEHTPALIMH MHOTOBAJEHTHBIX
KaTUOHOB B PEJMKTOBOM BOJE IJIaCTa COCTaBJsieT MeHee 1, Hanpumep, meHee 0,9.

Hpyroit mpobieMoii, CBA3aHHON ¢ 3aBOJHEHUEM CJIa0OMUHEPATU30BaHHON

BOI[OI>'I, ABJIACTCA MOABCPIKCHHOCTD MPOAYKTHUBHOTO IIJIaCTa K 3aKUCJIICHUIO WU
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OCAXJEHHIO COJIeH, U3-3a 4ero ypOBEHb CYJb(aTOB B HArHETAEMOM
c1aboOMUHEPaTU30BaHHON BOJIe 0OBIYHO HEOOXOIMMO NOAAEPKUBATh HA HU3KOM
ypOBHE. 3aKUCJIeHUE NPOUCXOAUT U3-3a PA3MHOKEHHUsS CYJb(aTOBOCCTAHABIINBAIO MIUX
GaxTepuil, HCIOAB3YIOIUX CyIb(aTsl B cBOeM MeTaboiausMe, ¢ 00pa3oBaHUEM
ceposonopoaa. OcaxaeHue cojell BOZHUKAET U3-3a BbIMAAEHUs MUHEPAIbHOIO OCagKa
NpU CMEIINBAHUU HAarHETAaeMOW BOJbI, coaeprkaiei ¢pocdarsl, ¢ peTMKTOBON BOJIOM,
coaepkaleld KaTHOHBI-MIPEKYPCOPHI OCAKASHUSI, TAKHE KaK KATHOHBI Oapusi.

Omnpenenenus

B nmpuBeneHHOM HUIKE OTIMCAHUU MCIOJB3YIOTCS CIEAYIOLUINE TEPMUHBI:

"CUIpHOMHHEPAIU30BaHHAs/BBICOKOMIHEPAJIN30BaHHAS MUTATENbHAs Boga" —
NUTATEIbHAs BOJA AJISl YyCTAHOBKHU JEMHUHEPAITN3aIUU, KOTOPOH OOBIYHO SIBISETCS
mMopckas soga (MB), Boma sctyapusi, Boxa BOIOHOCHOTO TOPU30HTA WJIM UX CMECH.

"Monynb oopatHoocMoTruueckolt (O0) ¢unpTpamuu" — COTEPKUT COCY, UITH
KOPITyC, BBICOKOTO JIaBJICHHs], BMEINAO TN onuH uin 0onee memOpaHHbix OO -
3JIEMEHTOB, peanoYTuTeabHO OT 1 1o 8, B wactHocTH, OT 4 10 8 MemOpanHbIXx OO-
3JIEMEHTOB.

"Monyne HaHoGuabTpaunu (H®)" — cogepkuT cocya BBICOKOTO JAaBJIEHHUS,
BMEINAKOMNUHA ofNH uiu 0osnee MeMOpaHHbIX HP-371€MEHTOB, TPEANIOYTUTENBHO OT |
1o 8, B yacTHOCTH, OT 4 o 8 memOpanHbix HD-3516MEeHTOB.

"Ob6patHoOoCcMOoTHYecKkast (OO) cTyneHb yCTAHOBKH AEMUHEpalu3aluu" — rpymnmna
monyiaeit OO-dunpTpanuu, napamieNbHO COSIUHEHHBIX IPYT C APYTOM.
AnanoruuabsiM obpasom, "HaHouabTpannoHHas (H®) cTyneHp yCTaHOBKH
AeMHUHepalu3auuu" mpeacTaBisieT co00H rpynny napajiebHO COeTUHEHHBIX JAPYT C
apyrom moayneit HO-punprpannn.

"MemOpanHubiii 0510k" — copepxut crynean OO- u HO-punbrpanuu,
COEAMHEHHBIE IPYT C JPYTroM ISl O0eCTeYeH s CTYIIEHYaTOro OTACICHUS
KOHIIEHTPATa U UMEIINNE, KaK MPaBUJIO0, OOIIYI0 CUCTEMY KJIAMMaHOB (B YaCTHOCTH,
BEHTHJIEH, 3aIBHKEK U APYroil TpyOOmpoBOIHON apMaTypsl) u Tpydonposoaos. OnuH,
nBa wiu 0ojee MeMOpPaHHBIX OJIOKOB MOTYT OBITH CMOHTHPOBAHBI HA PAMHOM
OCHOBaHUH.

"PenukToBas Boga" — Bojxa, MPUCYTCTBYIOIIAsl B HIOPOBOM MPOCTPAHCTBE

HEe(PTEHOCHOTO CJIOS MPOAYKTHBHOIO IJIACTa.
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"BonHas BRITECHSIOIIAS TeKy4as cpefa” — BOAHAsS TeKydas cpeaa, KoTopas
MOXET HarHeTaThCs B HArHETATEJIbHYIO CKBAaXXUHY IOCJIe HACHETAaHUS MPOOKH
(oTopouku) manoro noposoro oovema (I10) cmemanHol c1aboMuHEpadTu30BaHHON
HarHeTaeMOU BOJBI.

"HedTsHas 30Ha" — XOpOLIO U3BECTHBIN CHELHATNCTAM TEPMHH, 0003HAYAIO U
4acCTh CJ0s(-€B) MJIACTOBOM MOPOJBI, B KOTOPOM He(TeHACHIIEHHE MOBBILIEHO
Onaronapsi NpUMEHEHHIO crocoba MOBBIIIEHUs HepTeoTaaun, BO3AEHCTBYOIIETO Ha
HETMOJABUKHYIO HEPTH.

"OxBavyeHHbIH MTOpoBbIil 00beM" (PVR) — mopoBeiit 06beM ciiosi(-€B) MIacTOBOH
nopoAbl, "MpOMbIBa€MbIi" HaArHETAEMBbIMU TEKYUUMH CpelaMHU
(cnaboMuHepalu30BaHHOW HArHETaeMOW BOJIOW U JIIOOOW BOJHON BBITECHSO IS
TeKyuel cpenoii), Mekay HarHeTaTeJbHOW CKBAXKUHON U HKCIJIyaTalluOHHOMN
CKBA)XMHOM, YCPEHEHHBIN 10 BCEM MyTAM NPOXOXAEHUS NMOTOKA. B ToM cayuae,
KOTJla C HArHEeTaTeNbHON CKBAXMHON CBS3aHBI ABE WU OOJiee SKCIUTyaTallHOHHbIE
CKBaKUHBI, TEPMHH "OXBAaYC€HHBII MOPOBbIH 00BEM" O3Ha4aET MOPOBBIN 00BEM CIIOSI( -
€B) IIACTOBOM MOPOJABI, OXBATHIBAEMbIH HATHETAEMBIMU TEKYUYUMU CPEAAMHU, MEXKIY
HarHeTaTeJNbHON CKBAXKMHON M CBSI3aHHBIMU C HEH 3KCIIIyaTallMOHHBIMU CKBaXKHHAMH.

"IIpoOxka (oTopouka)" — HU3KUI MOPOBBIH 00bEM KHUAKOCTH, 3aKaYaHHOU B
He(TEHOCHBIN CIOM MPOAYKTUBHOTO IJIacTa. BennunHbl NOpOBbIX 00BEMOB IS
npoOoKk ciabOMHHEPAIN30BAHHON HAarHETA€MOW BOJIBI OCHOBBIBAIOTCS HA OXBAYE€HHOM
nopoBoM obveme (PVR) cnosi(-eB) miacToBO NOPOIBI.

"HarnerarenpHas cucreMa" BKJIIOYAET HACHETATEIbHYIO JIMHUIO U OAUH WU
0oJiee HarHETaTEJbHBIX HACOCOB JJISl 3aKAUYMBAHHS HATHETATEIbHOW BOIBI Yepes
HarHeTaTeJbHYI0 CKBAXXUHY U HarHETAHUs HAarHeTaTeJbHOW BOABI B IJIACT
MECTOPOXKICHUS.

"IIpueMuCcTOCTh CKBAXXUHBI" 03HAUAET, HACKOJBKO JIETKO TeKy4as cpeaa
(HampuMep, HarHeTaeMasi BOJIa) 3aKaunBaeTCsl B HE(YTEHOCHBIN CJIOH MPOAYKTUBHOTO
njacTa.

"CMecuTenbHas cucTemMa" COOEepKUT HECKOJIbKO MUTATEIbHBIX JIMHUN A
nepenadyu NOAMEIINBAEMbIX TOTOKOB, BEAYILIUX K IO MEHbLIEH Mepe OJHOM MeCTe
(MecTy) CIUSHMSA, U OTBOIAINYIO JTUHHUIO JUISI OTBEIEHUSI CMEIIaHHOTrO (COCTaBHOTO)

NOTOKA HarHETaTeJbHOH BOJBI OT TOUKHU(-€K) (MECT) CIUSHUSA.
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"OC PTB" i "OK PTB" — obmee conepskanue unu od1masi KOHLEHTPAUS
pPacTBOPEHHBIX TBEPABIX BEIIECTB B BOAHOM MOTOKE, OOBIYHO BBIPAXKAIOLIEECS B MI/JT
(sxBHBaJeHT ppm). B ciyyae BOOJHOrO MOTOKA B OMMCAHHBIX 3/1€Ch BAPUAHTAX
BBITIOJIHEHUS, PACTBOPEHHBIMH TBEPAbIMHU BEIECTBAMHM SIBJSIOTCS HOHBI, TIO3TOMY
OCPTB unu OKPTB sBnsiercss Mepoil MUHepaau3aluu BOJHOTO MOTOKA.

OTHocuTenbHBIN MOKa3aTesp ancopOunu HaTpus (SAR) ucnonab3yercs s
OLIEHKH COCTOSIHUS (DIIOKKYJISILMK MJIH AUCTIEPCUU TJUH B IJ1acTOBOMN mopoae. OObIUHO
KaTHOHBI HATPHUSI CIOCOOCTBYIOT QUCTIEPCHHU YACTHUL TJIMHBI, B TO BPeMs KaK KaTHOHbI
MarHus BbI3bIBAIOT UX QJIOKKYJIALUID. OTHOCUTEIbHBIN MOKa3aTeNb aACcopOLUu

Hatpusi (SAR — ot anra. sodium adsorption ratio) BIMHCSETCS MO CIEAYIOMIEH
bopmye:

_ | Na+]
SR= V(0.5] Ca2+|+ Mg2+])

r7ie KOHIIEHTPAIMsl KATHOHOB HATPHUs, KaJbIIMs U MAarHUsI BbIPAKAETCS B
MUJUTUSKBUBAJICHTAX HA JIUTP.

"®oHTaHHas apMaTypa" mpencTasiisieT co00 COBOKYNMHOCTD KJIAMAHOB, TPYOHBIX
y3JIOB U COEAMHUTENbHBIX YCTPONUCTB, NCIOJb3YEMBbIX IS CKBaXKMH HarHETAHHS BOJBI
Y MO3BOJIAIOLINX YIPABJISATh PACXOAOM BOJIbl B HATHETATENbHYIO CKBAXKUHY.

"Cyxas poHTaHHas apmaTtypa" (Takke Ha3piBaemas "Ha3eMHOW (OHTAHHOMN
apMatypoi") o3HauaeT (OHTAHHYIO apMaTypy, PACIOJOKEHHYIO Ha TTOBEPXHOCTH (Ha
3eMJie WJIM Ha TaTGopMe UK TIaBy4el cucteMe Jisi JoOBbIUM, XpaHEHHSI U OTTPY3KH
HedpTu FPSO (ot anrn. Floating Production, Storage & Offloading facility).

"IlonHasi (OHTaHHAs apMaTypa" O3Ha4YaeT MOABOAHYIO (POHTAHHYIO apMaTypy,
PaCIOJIOKEHHYIO MMOJ] BOAHON MOBEPXHOCTHIO, B YACTHOCTH, HA MOPCKOM JTHE.

PackpeiTue n3obpereHus

Hactosimee nzo0pereHne OTHOCUTCS K YIIPABJIEHUIO MUHEpaln3aunen
c1aboMUHEPATU30BaHHON (HU3KOMUHEPAJTN30BAHHOI) HATHETAEMOI BOJIBI B XOJ€
3aBOJTHEHUsI C1a0OMHUHEPATN30BAHHON BOOH HE(PTSAHOrO MJIacTa-KOJJIEKTOpa, KOrAa
NJacTOBask MOPOAA, OKPYIKAKOIasi MIEPBYI0 HArHETATEJbHYIO CKBAXXUHY U BTOPYIO
HarHeTaTeJbHYIO CKBAXXUHY, UMEET pa3Hble XUMHUYECKHE XapaKTepPUCTUKH, B
pe3yJbTaTe 4ero BO3HUKAET U Pa3HbIN PUCK YXYALIEHUS KOJJIEKTOPCKUX CBOMCTB

miacta (moTepst MPOHULAEMOCTH ), TPU HArHETAHUH CIIaOOMUHEPATN30BaHHON
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HarHeTaeMoW BOJbl B MPOAYKTUBHBIN MJIACT Yepe3 HarHETaTeJbHble CKBAKUHBI.
Hactosimee nzo0perenne Takke OTHOCUTCS K YIIPABICHUIO KOHLIEHTPaLHed OJHOTO
iy 0oJee OTAeNbHbIX HOHOB HJIM OTAEJIbHBIX HOHOB 110 THIIAM HOHOB B
cnaboMHHEpaNTU30BaHHOI HAarHETaeMol Boae(-aM), HArHETaeMOH B HarHETAaTeIbHbIE
CKBaXXHHBI, TPOOypeHHbIE B pa3Hble 00JaCTH NPOAYKTHBHOIO IUIacTa, obyanarommne
Pa3HBIMU XapaKTEPUCTUKAMHU IMTOPOABI, YeM OOYCJIOBJIEH Pa3HbIH PUCK YXYILICHHUS
KOJUIEKTOPCKUX CBOWCTB IJIACTA.

CornacHO mepBOMY acCIeKTy, HACTOsIee N300 peTeHHne OTHOCHUTCS K CIoco0y
NOJIYYEHUSI IEPBOH CMEIIaHHOH cJ1abOMHHEpaJIN30BaHHOW HAarHETAeMOMW BOJbI JJIs
HAarHEeTaHUs B MO0 MEHbIIEH Mepe OHY HarHETATEIbHYIO CKBAXKHHY, MPOOYPEHHYIO B
nepByr0 001acTh HEYTEHOCHOTO MIACTA, U BTOPOH CMEIaHHOM
clla0OMUHEpaTUu30BAaHHON HArHETAeMOW BOJIBI ISl HATHETAHUS B TTO0 MEHbIIEH Mepe
OJIHY HarHeTaTeNbHYI0 CKBAXXHHY, IPOOYPEHHYIO BO BTOPYIO 001acTh HEPTEHOCHOTO
mjaacTa, MpuueM KOJIJIEKTOPCKas MIacToBasi Mopoaa MnepBoil U BTOpPOil obnacteit
HUMEIOT, COOTBETCTBEHHO, NMEPBBIIl U BTOPOIl COCTAB MOPOJBI, UTO NPEACTABISIET
pPa3HbIA PUCK YXYILIEHUs KOJJIEKTOPCKUX CBOMCTB IJjacTa, a epBast U BTopas
CMEIIaHHbIE CIA0OMHHEPANN30BaAHHbIE HATHETAEMbIE BOJIBI COJIEPIKAT U3MEHSIEMbIE
KoJnyecTBa nepMeara (GpuiabrpaTa) HaHOQUIBTPALIMH, ITIepMeaTa 0OpaTHOrO OCMOCa H,
B HEKOTOPBIX CIydasix, U3MEHSAIOLIHNECs KOJINYeCTBA MOPCKON BOABI U/UIK TOOaBKH
ATt CTAOMIIN3AaIMU MEJIKUX YaCTHUL, U COCTaBbl MEPBOW M BTOPOH CMELIaHHOM
c1aboMHHEpaNTN30BAHHON HAarHETaeMOW BOABI MOAAEPKUBAIOTCS B IIpeaesax,
COOTBETCTBEHHO, MEPBOT0 U BTOPOTO 3aJaHHBIX PabOYNX AUAMA30HOB, YTO MO3BOJISET
COYeTaTh YJYULIEHHE WJIH POCT 1O MAKCUMyMa MOBBIMIEHHON HeTeoTIauu U3 mepBOil
U BTOpO# oOyiacTell MPpOIYKTUBHOIO IJIACTAa ¢ OAHOBPEMEHHBIM COKpPALIEHUEM UIH
CBEJ€HHEM K MUHUMYMY YXYJIIIEHUs KOJJIEKTOPCKUX CBONCTB MJjacTa Npu
HAarHeTaHWH NEPBOH U BTOPOH CMEIIAHHBIX CIAa00OMUHEPATU30BAHHBIX HATHETAEMbIX
BOJ U3 HarHETaTeJIbHOW CKBAKUHBI(-UH) B NEPBYI0 M BTOPYIO 001aCTH HEPTEHOCHOTO
njacTa.

ITepBast cMemanHas c1a0OMHHEpaATN30BaHHASI HATHETAeMasl BOJAA MOJKET
HArHETaThCSl B HATHETATEbHYIO CKBaXKUHY(-bI), MPOOYPEHHYIO B MEPBYIO 00JIaCTh
NPOAYKTUBHOIO IJIACTA, & BTOpas CMEIMaHHas ci1aboMUHepaln30BaHHAs HarHETaeMas
BOJZIa MOKET OJHOBPEMEHHO (IapalijieJIbHO) HArHETaTbCSl B HATHETATENbHYIO

CKBaXXUHY(-bI), IPOOYPEHHYIO BO BTOPYIO 00JacTh NPOAYKTUBHOrO miuact. OnHako
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HA4yaJio U OKOHYaHHE HarHETAHHS MePBOU M BTOPOH ci1abOMUHEPAITN30BAHHBIX BOA B
HarHeTaTeNbHYI0 CKBa)KUHY(-bI), IpOOYypEeHHBIE, COOTBETCTBEHHO, B IIEPBYIO U BTOPYIO
o0JlacTH MPONYKTUBHOTO IJIACTA, HE 00A3aTENbHO JOJIKHBI ObITh OJTHOBPEMEHHBIMH.

B anprepHaTUBHOM Cilyuyae, HATHETAHHE NePBOI CMeIIaHHOM
c1aboOMHHEPaNTU30BAHHON BOABI B HATHETATENIbHYIO CKBaXKUHY(-bI), MPOOYPEHHYIO B
nepBy 00J1acTh NPOAYKTUBHOTO IJIACTA, MOXKET OCYIIECTBIATLCS Mepen
HAarHETaHHEM BTOPOU CMEIIaHHON ¢iabOMUHEPaTU30BAHHON BOJIbI B HATHETATEIbHYIO
CKBaXUHY(-bI), MPOOYPEHHYIO BO BTOPYIO 00JaCTh MPOAYKTUBHOIO Mmiacta (Ujiu
Hao0OopOT), T.€, HArHETaAHUE NIEPBON M BTOPOH CMEMIAHHBIX CJIa0OMHHEPATH30BAHHBIX
HAarHeTaeMbIX BOJI MOXET MPOBOAUTHCS MOCIETOBATEIBHO.

Takxe mpencraBisieTcst, YTO HEPTEHOCHBIHN MJIACT MOXKET UMETh OAHY WUiu OoJee
TOTIOJTHUTENIBHBIX O00JIacTel (TPEeTh0, YETBEPTYIO U T.1. o0jacteil), puck(-u)
YXYIIIEHUs KOJJIEKTOPCKUX CBOMCTB KOTOPBIX OTJIUYAETCS OT PHCKA B MEPBOH U
BTOpO# oOnactsx. COOTBETCTBEHHO, B IO MEHbIIEH Mepe OJIHY HAarHETATEIbHYIO
CKBXXHUHY, NTPOOYPEHHYIO B IOMOJHHUTEIbHON 00MacTU(-5AX) MPOAYKTUBHOTO IJIACTa,
MOXET OBITh MHXXEKTHPOBAHA JIOMOJHUTENbHAS CMelIaHHas cl1aboMUHepaIn30BaHHAS
HarHeraemasi Boja(-bl), COCTaB KOTOPOH MOAAEPKUBAETCS B Ipenesax APyroro
3amaHHoro pabodero quamna3zoHa(-oB), 4TO MO3BOJISIET COYETATh POCT O MaKCUMyMa
yIy4dIIeHHON HePTEeOTAaYH U3 JOMOJHUTENbHON(-bIX ) 0OnacTu(-e#l) NpoOAyKTUBHOTO
IJ1acTa ¥ OJHOBPEMEHHOE AOBENEHUE 10 MUHUMYyMa PUCKA YXYAIIEHHUS
KOJUIEKTOPCKUX CBOWCTB IJIACTa MPU HATHETAHUU AONOJHUTEIbHOW CMEIIaHHON
c1abOMUHEPATU30BAHHON HArHETAeMOI BOJIbI M3 HATHETATEIbHOW CKBaKMHBI(-MH) B
JOTOJIHUTENbHY0 00J1acTh(-1) HePTEHOCHOTO TJIaCTa.

JIOTIOJTHUTENIbHBIE CMEIIaHHbIe CJIa0OMUHEPaTH30BaHHbIE HATHETAEMbIE BOJIBI
(TpeTbsi, yeTBepTast U T.Jl. CMEIIAHHbIE CIA0OMHUHEPaN30BaAHHbIE HATHETAEMbIE BOJIBI)
MOTYT HAarHETaTbCSl B JOTOJHUTENbHYIO 00JacTh(-U) (TPETHIO, YETBEPTYIO H T.A.
o0JlacTH) MPOAYKTUBHOTO TUIACTA OJHOBPEMEHHO UJIU MapajljieIbHO C HATHETAHUEM
NepPBOH U BTOPOH CMEIIaHHON Cl1abOMUHEPaTN30BAHHON BOJ B MEPBYIO M BTOPYIO
o0JlacTH MPOOYKTUBHOTO IJIACTa. B anbTepHATHBHOM ciy4ae, mepBasi, BTopas u
JIOTIOJTHUTENIbHbIE CMEIIaHHbIE CIIa00OMUHEPaTN30BaHHbIE HATHETAEMbIe BOJBI (TPEThS,
yeTBepTas U T.Jl. CMEIIAHHbIE CTA00OMHUHEPAIN30BaAHHbIE HAT HETAEMbI€ BOJbI) MOTYT
HarHeTaThCsl MOCJIEN0BATENBHO B IIEPBYIO, BTOPYIO U JOMOJHUTEIbHBIE 00JIaCTH

MPOAYKTUBHOTO TUIacTa (B JI0OOM MOpPSIKE).
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IIpeanoYTUTENBHO, B Cilydae pUCKa 3aKUCIEHUS NPOAYKTUBHOIO MJacTa UiIH
o0pa3oBaHUs OTJIOXKEHUH, MOTYT OBITh BbIOpaHbl paboune quamna3oHbl I IEPBOH,
BTOPOH U JIFOOBIX AOMOJHHUTEIbHBIX CMELIAHHBIX CIa00OMUHEPaTN30BaHHBIX
HarHeTaeMbIX BOJ, [UIsl CHUJKEHUs UJIU CBEJEHUsI K MUHUMYMY PHCKA 3aKUCJIECHUs WU
o0pa3oBaHUsI OTJIOXKEHUH B MPOJAYKTUBHOM ILIACTE.

CornacHo BTOpOMY acmeKTy, HacTosiee n300peTeHne OTHOCUTCS K CrIoco0y
NOJIyYEHUsI €AUHONW CMEIaHHOH cTabOMIHEpaIn30BAHHOW HArHETAeMOU BObI
U3MEHSIEMOTr0 COCTaBa JJIsl OMHOBPEMEHHOTO (MapajieIbHOr0) HATHETAHUSI B: 10O
MeHbII el Mepe OJIHY HarHETATeJbHYI CKBAKHUHY, MPOOYPEHHYIO B MEPBYIO 00JAaCTh
He()TEHOCHOTO IMJIACTa, 0 MEHbIIEH Mepe OJHY HaArHETATEIbHYI0 CKBAXKHUHY,
npoOypEHHYIO BO BTOPYIO 00J1aCTh HE(PTEHOCHOTO TJIACTa, U, B HEKOTOPBIX CIydasix,
10 MEHbLIEH Mepe OAHY HArHETATEIbHYIO CKBAXKHHY, MPOOYPEHHYIO B
JOTOJIHUTENBbHYI0 00J1acTh(-1) HePTEHOCHOTO TJIacTa, TAe KOJJIEKTOPCKas MiIacToBasi
nopoja MepBOi, BTOPOU U NOMOJTHUTEIbHON 00JlacTel UMeeT MepBblid, BTOPOU U
JONOJHUTENbHBINA COCTaB MOPObI, COOTBETCTBEHHO, YTO MPEACTABISIET pa3Hble PUCKHU
A7 YXyAIIEeHUs] KOJJIEeKTOPCKUX CBONCTB MJIACTa, U e CMelIaHHas
craboMUHEpaTU30BaHHAs HAarHETaeMasi BOJla MOXKET COAEPIKaTh N3MEHIEMBbI €
KOJIM4YeCTBa epMeaTa HaHOUIbTPALMH, ITIepMeaTa 0OpaTHOro 0CMOcCa |, B
HEKOTOPBIX CIydasx, U3MEHseMble KOJUYECTBA MOPCKOM BOJBI U/UJIU 11O MEHbINEH
Mepe ofHOM nobaBku s crabunu3anu Meakux yactul. CoriacHo 3Toi
JOTIOJHUTENBHOW OCOOCHHOCTH HACTOSLIEr0 H300peTeHNs, COCTaB eUHON
CMEIIaHHOH cJIa0OMHHEpaIN30BAHHONW HATHETAEMOW BObI MOAAEPKUBAETCS B
npeaenax nepeKkpblBarmero padoyero HHTepBaa, ONpeaesisieMOro rpaHUYHBIMH
BEJIMUMHAMH JUIsI 00JaCTH MEePEKPBITUS 3aJaHHBIX Pa0OYNX AUAMA30HOB IJIsl COCTABOB
CMEIIAHHBIX CIa0OMUHEPATU30BAHHBIX HATHETAEMbIX BOJ IJISl IEPBOW, BTOPOH H
ONMIIMOHAJBHON 00JacTel MPOAYKTUBHOTO TUIACTA, T/ie 3aJaHHbIe paboune quamna3oHbl
MO3BOJISIIOT COUETaTh yJAy4lIeHHEe UIH POCT O MAaKCUMyMa MOBbIIIEHHON
He(TeoTnauu U3 MEPBOH, BTOPOH M OMIIMOHAIBHON NOMOJHUTEIbHBIX o0NacTeit
NPOAYKTHBHOIO IJIACTA U OJHOBPEMEHHOE OcJiablieHHue HIIN CBeAeHHE K MUHHUMYMY
yXyAUIEHUs KOJUIEKTOPCKUX CBOWCTB IJIaCTa B MEPBOM, BTOPOUl 00JaCTH H, B
HEKOTOPBIX CIy4asx, JOTMOJHUTENbHBIX 00JACTAX MPOAYKTUBHOTO IJIACTA.

[IpennouTuTENbHO, IPU HAIMYNHU PUCKA 3aKUCIEHUS UIU 00pa3oBaHUs

OTJIOKEHUH B MPOAYKTUBHOM ILJIACTE, EPEKPHIBAIOMNNA pabOUYnil HHTEPBAJ TaKXKe
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MOXKET OBITh BBIOPAH JJIsl CBEIE€HUS K MUHUMYMY PUCKa 3aKUCJIECHUS UIU 00pa30oBaHUs
OTJIOKEHUH B MPOAYKTUBHOM IIJIACTE.

PasuHble obnactu (nepBasi, Bropas u qr00as JOMOJHUTENbHAsT 00acTh(-1))
NPOAYKTHBHOIO IJIACTA MOTYT OBITh Pa3HBIMU OOJACTAMHM CJIOSI KOJIEKTOPCKOM
IJIACTOBOM MOPOABI, B KOTOPON COCTaB MOPOJbl MEHSETCA IO C0K. B
aJbTEPHATUBHOM Clly4ae, pa3IMYHbIMU 00J1acTsIMU (TIEPBOI, BTOPOH | JII0OOH npyroii
obnactu(-eit)) MpOAYKTUBHOIO IMJIACTa MOTYT OBITh pa3HbIe CJIOW HEPTEHOCHOTO
IJ1acTa, KaXAbld U3 KOTOPBIX UMEET CBOM COCTaB MOPOLBIL.

TpeTuii acriexT HACTOAIIEro N300PETEHUsI OTHOCUTCS K KOMILJIEKCHOH cUcTeMe,
NpeaHa3HAauYeHHOHN JUIT HArHETAaHUsI €UHON CMEIIaHHON Cl1abOMUHEPaTN30BAHHOM
HAarHeTaeMoOW BOAbI H3MEHIEMOTO COCTaBa OJHOBPEMEHHO B [0 MEHBIIEH Mepe OJHY
HarHeTaTeNbHYI0 CKBAXXHUHY, TPOOYPEHHYIO B MEPBYIO 00MacTh HEPTEHOCHOIO IJIACTA,
U B IO MEHbLIEH Mepe OHY HarHETATEeIbHYI0 CKBAXKHHY, MPOOYPEHHYIO BO BTOPYIO
obsnacTh HEPTEHOCHOTO IJIACTA, U BKIOYAKOIIEH OJIOK YIpaBJIeHUs, YCTAHOBKY
IeMHUHEpaTN3alii, CMECUTEIbHYIO CUCTEMY M HArHETATEJbHYI CUCTEMY, IPUUYEM:

yCTaHOBKA JeMHUHepanu3anuu conepxut yzea OO nns noaydeHus
noamemusaemoro noroka OO-nepmeara u 1 nepenavu NOAMEINBAEMOTO MTOTOKA
OO-nepmearta B CMECUTENBHYIO cUCTEMY, U y3ea H® nnsa nonydyenus
noamemuBaemMoro noroka H®-nepmeara u a4 nepegadu NoAMENINBAeMOro MOTOKA
H®-nepmeara B CMECUTENBHYIO CUCTEMY;

CMeCHUTeNbHasl CUCTEMA CONEPKUT nuTaTenbHyro guauo OO-nepmeara,
nuTaTeNbHyo JuHuto HO-nepmeara, qunuio copoca OO-nepmeara, TuHUIO cOpoca
Hd-nepmeara, Touky cnusiHus nisa cmemuBanus OO-nepmeara u HO nepmeara ans
(bopMUpPOBaHUS CMEIIAHHON clabOMUHEPAM30BAHHOW HarHETAEMON BOJBI, U
OTBOJISIIIYIO JTUHUIO IJIsl IepeIadu CMeIaHHOH ciaboMUHEepaTu30BaHHOM
HAarHeTaeMoOW BOAbI B HATHETATEIbHYIO CHCTEMY;

HarHeTaTelbHasl CUCTEMa CONEePIKUT HATHETATEJNbHYIO JIMHUIO, HMMEIOIIYIO 10
MEHbIIEN MEpPE OJMH HAarHEeTaTeJbHbII HACOC JJIsl MOJa4Yu CMELIAHHON HarHeTaeMou
BOZBI B: () HATHETATEIbHYIO CKBaXXUHY(-bl), MPOOYPEHHYIO B MEPBYIO 00IaCTh
He(pTEeHOCHOrO miacTa, (0) HarHeTaTeNbHYI0 CKBaXXUHY(-bI), MPOOYPEHHYIO BO BTOPYIO
obnacTh HEPTEHOCHOTO IMJIACTa, H, (B) B HEKOTOPBIX CIy4Yasx, HATHETATEIbHYIO
CKBaXXUHY(-bI), MPOOYPEHHYIO B OAHY WU OoJiee NOMOJHUTEIbHBIX obacTei

He(PTEHOCHOTO IJIACTa;
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a OJIOK ympaBieHHs] YCTAHOBKHU I€MUHEPAIN3aLUA MOXKET MEHATH padoTy
YCTaHOBKHU JJEMUHEPAJIHN3AIUU B PEAJIbHOM BPEMEHH, AJIs PEeryJu pOBaHUSA KOJIUYECTBA
noamemuBaeMbx notokos OO-nepmeara u/unu HP-nepmeara, KOTOpbIE JOIKHBI
OBITH CMEIIAaHbI B TOUKE CIHUSHMUSA, MOJIEPKUBAsi, TEM CAMbIM, COCTaB CMELIAHHOTO
(cocTaBHOr0) MOTOKA CIA0OMUHEPATN30BAHHONW BOJIBI B IIPEENaxX MePEeKPhIBAIOIIEro
pabouero auamna3oHa, OMpenessieMOro rpaHMYHBIMU BEJTUYUHAMU JJIs1 00JACTH
NEePEKPBITUS TIEPBOTO, BTOPOTO U OMIHOHAIBHOTO JOMOJHUTEIBHOTO 3aJaHHOTO
pabouero nuamazoHa(-0B) AJIs COCTaBa C1abOMUHEPATU30BAHHONW HATHETAEMOM BOJIbI
17151, COOTBETCTBEHHO, MEPBO, BTOPOUH M OMUIHOHAIBHOW AOMOJHUTENbHOU 0 OnacTu(-
eli) HepTeHOCHOTrO MJjacTa, rie 3aJaHHble pabo4yue AUana3oHbl MO3BOJISIOT COYETATh
yIy4dIIeHUEe HJIH POCT IO MaKCUMyMa He(TeOTAauu U3 MEPBOH, BTOPOH U
OMIIMOHAJBHON JOMOJHUTENbHON o0nacTu(-eil) MPOAyKTUBHOTO IJIACTA H
OJTHOBPEMEHHOE OcliabJIeHHe HIIM CBEIEHUE K MUHUMYMY YXVIUIEHHUS KOJUIEKTOPCKHUX
CBOWCTB MJIacTa B MepBOW, BTOPOH 00JIACTH U OMIUOHAIBHON JOMOJIHUTEIbHON
obnacTu(-s1X) NIPOAYKTHUBHOTO IJIACTA, U e B OJIOK yrpaBjieHHUs] ObLIN BBEIEHBI
Iuana3oHbl paboynux peXuMOB, a OJIOK yrnpaBieHus 1u0o onpenensier
nepeKkprIBa Ui padounii Auana3oH, MO0 nepeKpbIBaro LU pabounii quanazoH ObLI
BBEJEH B OJIOK yIpaBIECHUS.

IIpennouTuTEeNbHO CMECUTENbHAS CUCTEMA, TPOU3BOASIIAS €AUHYIO CMEIIAHHYIO
c1abOMHHEPANTH30BAHHYIO BOAY, COAEPKHUT pe3epByap il KOHLEHTPUPOBAHHOTO
BOAHOTO PacTBOpa IO MeHbLIeH Mepe oaHOI 100aBKU i cTaOMIM3ALUHI MEJTKHX
yacTull (Hajsee — "KOHLEHTPAT AJisl CTa0MIN3alUU MEJIKUX 4aCcTHI") U MUTATEIbHYIO
JUHUIO JJIS KOHLEHTpAaTa JJisi CTa0UIN3alui MEJKUX 4aCTUL, 000pyTOBaHHYIO
peryJupyeMbIM pacXOJHBIM KJIAMIAHOM, KOTOpasi MO3BOJISIET MOABOAUTH PA3INYHbIE
KOJIMYeCTBA KOHIIEHTPATa JJIs CTAOUJIN3ANN MEJIKUX YaCTULl K CMEIIaHHOHN
c1aboOMUHEPATU30BAHHON HarHeTaeMoil Bojie. B alpTepHATHBHOM ciydae, pe3epByap
MOXKET ObITh 000PYAOBAaH HACOCOM-03aTOPOM JJIsi TOUHOTO TO3UPOBAHUS
KOHIIEHTpaTa sl CTaOUIM3alli MEJIKUX YacTULl B HarHeTaemyro Boay. Hacoc-
703aTOP MOXKET ObITh COEAUHEH C U3MEPHUTENIEM Pacxoaa, KOTOPBIH MOXKET OBITh
UCIIOJb30BaH JJIsl PETYJUPOBAHUS KOHIEHTPALMU JOOABKYU ISl CTAOUIN3ALHH MEJIKUX
qacTul Juisi coOMoneHust mpoQuiIsi KOHIEHTpAaunH (3aKOHA, ONMPeAesTIOIIero
HEOOXOIMMYI0 KOHLEHTPALUIO) 100aBKH(-0K) ISl CTAOMIN3alMU MEJIKUX YaCTHII.

biok ynpaBiaeHUs] KOMIIJIEKCHOM CUCTEMBI MOXKET MEHSTh paboTy CMECUTENbHOM
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CHUCTEMBI B PEaJIbHOM BPEMEHHU, JUIsl PETYJIHPOBAHMS KOIMYECTBA KOHLIEHTPATA IS
CTa0UNIM3aIUMN MEJTKHUX YaCTHUII, MOJABAEMOr0 B. TOUKY CIUSHUSA CMECUTEIbHOM
CHUCTEMBbI UJIM HATHETATEJbHYIO JUHUIO, MOAIEPKUBAsi, TEM CaAMBIM, COCTaB
MOJIyYeHHOW eIMHON CMeIIaHHOW C1abOMUHEepaTu30BaHHOM BOJBI B Mpeaenax
nepeKpbIBaIero pabo4ero HHTepBajta, KOTOPBIH JOMOJHUTENBHO ONpeaeaeH
I'PAHUYHBIMH BEJIMYMHAMH KOHIIEHTPAIUU NOOAaBKH IJIsl CTAOUIU3ALNN MEJIKUX YaCTHULI
1151 00J1aCTH MEPEKPBITUS TIEPBOTO, BTOPOTO M JIFOOBIX JOMOJIHUTENbHBIX pabodmnx
AUana3oHOB (IJisl TEPBOIA, BTOPOH H JHOOBIX TOMOJHUTENbHBIX 00J1acTe
NPOAYKTUBHOTO TIACTa, COOTBETCTBEHHO). Takum 00pa3om, 3aaHHble pabodue
AWANa3oHbl U KaKJI0W U3 MepBO, BTOPOH U 000 NOMOTHUTENbHON oOnacTei
NPOAYKTHBHOTO IJIACTA BKJIOYAKT BEPXHUH U HUKHUH Tpeaesbl 1151 KOHIEHTPaLuH
onHOM nunu Oonee no0aBOK s CTAOMIN3ALUA MEJKUX YaCTHII.

HecmoTps Ha TO, 4TO KOMIUJIEKCHAsI CUCTEMA COTJIACHO JAHHOW OCOOEHHOCTH
HACTOSINEro N300peTeHus: MpUCnocoOieHa K mojgaue eUHON CMeIIaHHO’
c1abOMUHEPATN30BAHHON HArHETA€MOM BOJIBI OJJHOBPEMEHHO (MJIU MapajieibHO) B
HarHeTaTeNbHYI0 CKBaXXUHY(-bI), IPOOYPEHHYIO B KAXAYIO U3 oOnacTell, OHa MOXKET
OpITh MOAU(ULIMPOBAHA IS TOAAYU EPBON CMEIIAHHON HarHeTaeMOH BOJIbI, BTOPOIl
CMEIIAHHON HarHeTaeMod BOJABI M, ONLMOHAIBHO, OJHON MIJIN OoJee JOMOJHUTEIbHBIX
CMEIIAHHBIX HarHETAe€MbIX BOJ MOCJIEOBATEIbHO B [0 MEHbIIE Mepe OAHY
HarHeTaTeJbHYI0 CKBAXXUHY, MPOOYPEHHYIO B MEPBYIO 00JaCTh NPOIYKTUBHOTO
IU1acTa, 0 MEHbIIEH Mepe OAHY HarHeTaTeNbHYI CKBAXKHUHY, MPOOYPEHHYIO BO
BTOPYIO 00JIACTh MPOAYKTUBHOTO IJACTa U, ONMLHOHAJIBHO, B IO MEHbIIEH Mepe OJHY
HAarHeTaTeJIbHYI0 CKBAXXHUHY, MPOOYPEHHYIO B JOMOJHUTEIbHYIO 001acTh(-1)
NPOAYKTHBHOIO IJIACTa, COOTBETCTBEHHO, IIe Ka)aast 00JIaCTh XapaKTepU3yeTcs
CBOUM PUCKOM yXYAIIEHUS KOJJIEKTOPCKUX CBONWCTB. B TakoM BapuaHTe MOCTPOEHUS,
pabouue nquama3oHbI sl MEPBOI, BTOPOH U J0O0H MOMONTHUTEIbHON HAaTHETaeMOH
BOZbI BBOASITCS B OJIOK yIpaBJI€HUs, KOTOPBIH PETYJIHUPYET COCTABbI CMEIIAHHON
c1abOMUHEPATU30BAHHON HarHETAeMOM BOJIBI HA COOTBETCTBUE C OAHUM H3 TEPBOTO,
BTOPOT'O HJIM JOMOJHUTEIBHOrO pabodero auamna3ona(-oB), TeM caMbIM GOPMHPYS
OZIHY U3 MEPBOU, BTOPOMN MU JOMOJHUTEIbHON CMEIIAHHBIX
c1abOMUHEPATN30BAHHBIX HarHeTaeMbIX BoA. OCHOBHAsI HATHETATEJIbHAs JTUHUS
HarHeTaTeJlbHON CHCTEMBI MOXKET OBITh, Jlajiee, TUAPABINYECKH (110 TEKY Yel cpene)

COeAMHEHA C HarHeTaTeJNbHON CKBAXXMHOMN(-aMu), TpoOYPEHHOH B COOTBETCTBYIOLIYIO
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o0siacTh MPOAYKTUBHOTO I1acTa. TakuM oOpa3oM, eciiu KOMILJIEKCHAsl CHCTEeMaA
UCIIONb3yeTCs A GOPMUPOBAHUS NEPBOH CMEIIaHHOH ci1abOMHHEpaNIN30BaHHON
HarHeTaeMoW BOAbI, OCHOBHYIO HAarHETaTEJbHYIO JIMHUU THAPABINYECKH COEIUHSIOT C
HarHeTaTeJbHOW CKBaXKUHOM(-aMu), MpoOypeHHOH B nmepBy0 00J1acTh MPOAYKTUBHOTO
IacTa. AHaJIOTUYHO, €CIM KOMIUIEKCHAasl CUCTeMa UCIOIb3yeTcs Al OpMUPOBAHHUS
BTOPOH HarHeTaeMoil BOJABI MJIH JOMOJHUTEIbHON HAarHETaeMOH BOABI (BOX ),
OCHOBHYIO HarHETATEJbHYIO JIMHUM THAPABIMYECKH COCUHSIOT C HATHETATEIbHOM
CKBaXUHOM(-aMu), MpoOypEeHHOH BO BTOPYIO MJIU JOMOJHUTEIbHYIO 0071aCTh(-H)
NPOAYKTHBHOIO IJIACTa, COOTBETCTBEHHO. MOXHO 3aMETHUTh, YTO B TAKOH
MOAUGDUIIUPOBAHHON CUCTEME OTCYTCTBYET TpeOOBaHUE BBEICHHUS NMEPEKPBIBAIOLIETO
pabouero uHTepBaia B OJIOK yIpaBICHUS UJIH ONIPENeIeHHs, TOCPEACTBOM OJI0Ka
yIpaBJIeHUs], TepeKpbIBaromero padboyero narepsana. Hanporus, 610k ynpaBieHHs
yIpaBJIsieT COCTABOM CMEUIAHHOW CI1a0OMUHEPATIN30BAHHON HarHeTaeMoi BOJIbI Ha
COOTBETCTBHUE paboyeMy AMANA30HY ISl OJHON U3 MePBON, BTOPOH UK
TOTIOJTHUTENBHBIX 00JIacTel MPOAYKTHUBHOIO MJIACTA.

IIpencraBisieTcs, YTO KOMIJIEKCHAs! CHCTEMa MJIM MOAUDHUIINPOBAHHAS
KOMIUIEKCHAsI CHCTEMA, COTJIACHO 3TOT0 TPEThEro acleKkTa HaCTOAIEero H300peTeHus,
MOXET OBITh PACHOJIOKEHA Ha CYIIE AJISI HCTIOJIb30BAHUS C MECTOPOKICHUSIMH Ha
cyuie, uiau Ha wenbde (Hanpumep, Ha maatGopme unu FPSO) nns ucnons3oBanus Ha
MOPCKHX MECTOPOXIEHUAX. B Tex ciyuasx, 0qHaKO, KOraa KOMIJIEKCHAasi CUCTEMa
npeaHasHaueHa JJis UCIOJIb30BaHUs HA MOPCKOM MECTOPOKAEHUH, TaAKKE BO3MOXKHO,
YTO YCTAHOBKA AE€MHHEPAIU3ALNU MOKET OBITh PACIoJOKeHa Ha Oepery u MOTOKHU
OO-nepmeara u H®-nepmeara MOTYT OBbITh MepelaHbl K CMECUTEIbHON CUCTEME,
PacrnojioKEHHON B MOpe.

KomnnekcHyo cucreMy min MOAU(DUIMPOBAHHYIO KOMIUJIEKCHYIO CUCTEMY,
COTJIACHO 3TOW TpeTheill 0COOCHHOCTH HACTOSIETO H300PETeHHUs, TPEANOYTHTEIBbHO
UCIIOJb30BaTh C OPPIIOPHBIM MPOAYKTUBHBIM ILIACTOM, HMEIOIINM HATHETATEIbHYIO
CHUCTEMY, CONlep KAy eUHYI0 (OCHOBHYIO) HATHETATEIbHYIO JTUHUIO,
NPUCOECUHEHHYIO K €AUHOMY MOABOJHOMY KOJUIEKTOPY, B KOTOPOM OTBETBIICHH bI€
HarHeTaTeNbHbIE JIMHUH BEIYT OT KOJJIEKTOPa K HATHETATENIbHON CKBaXKHHe(-am),
npoOypeHHBIM B IEPBYIO, BTOPYIO U JIIOOYIO NOMOJHUTENbHYIO 001acTh(-1) HePTAHOTO

MNPOAYKTHUBHOTO ILJIACTA.
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Ecnu enunas cmemanHas cnabOMUHEpalu30BaHHAS HarHeTaemMas BOJa, COCTAB
KOTOPOH HaXOIMUTCS B Mpeaesax MepeKpbIBalOLIero HHTepBaia pabounx pexuMOB,
J0JDKHA HarHETAThCs MapajijielbHO B KXy 00JlacTh MPOAYKTUBHOIO IjIacTa, 010K
yIpaBJIEHUs] OTKPBIBAET KJIAllaHbl B OCHOBHOW HarHeTaTeJbHOW JUHUHU U KOJJIEKTOpE
ISl TOJJa4yy HarHeTaeMOoOW BOABI U3 OCHOBHOI HarHeTaTesbHOM JUHUH NapalljeIbHO B
HarHeTaTeJIbHble CKBAXKHUHBI, MPOOYPEHHBbIE B KAXKAYIO 00JaCTh MPOAYKTHBHOTO
mwiacta. Ecnu mepBasi, BTopas v, ONIUOHAIBHO, TOMOJHUTEIbHAS
c1abOMUHEPATU30BAHHBIE HATHETATEJbHbIE BOJIBI JOJKHBI TOABATHCS
NOCJIEJOBATEBHO B MEPBYIO, BTOPYIO M, ONMUHOHAJIbHYIO 00JaCTH MPOIYKTUBHOTO
macta (B JIOOOM mopsiike), OJOK yrpaBJieHUs] OTKPBIBAET U 3aKPbIBAET KJIATIAHBI B
KOJUJIEKTOpE IJIsl 00eCTIeYyeHHs] THAPABINYECKOr0 COEUHEHUST OCHOBHOM
HAarHeTaTeNbHOM JIMHUH C HATHETATEIbHON CKBAKUHOW(-aMu), MpOOypPEHHOH B ONHY
U3 MEePBO, BTOPOI MM OMIIMOHATBHOUN 00MacTU(-ei) MPOIYKTHBHOTO MJIaCTa.

B anbTepHATUBHOM Cilydyae OCHOBHAs HarHeTaTeNbHAs JIMHUS MOXKET OBbITh
pasneneHa, oOpa3ysl MEPBYI0 OCHOBHYIO HarHeTaTeJbHYIO JIMHUIO, BTOPYIO OCHOBHYIO
HAarHeTaTeNbHYIO JIUHHUIO U, B HEKOTOPBIX CIy4asx, IO MEHbLIEH Mepe OOHY
JTOTIOJTHUTENbHYIO HATHETATEIbHYIO JIUHHIO, BEAYIINE K BbIEIEHHBIM IIEPBOMY
KOJIJIEKTOPY, BTOPOMY KOJUIEKTOPY M, ONILUOHAJIBHO, OMOJHUTEIbHOMY KOJIEKTOPY( -
aM), IpeTHAa3HaYeHHBIM JUJIsS TTepBOM 001aCTH, BTOPON 00JaCTH U ONLHOHAJIBHON
JIOTIOTHUTENIbHON 001aCTH(-M) MPOAYKTHUBHOTO IJIaACTa, COOTBETCTBEHHO, MPUYEM
BBIIEJICHHBIH KOJUIEKTOP AJISI KAKI0H 00/1aCTH NPOAYKTUBHOTO MJIACTa HUMEET
OTBETBJICHHYIO HarHETATEIbHYIO JUHUIO(-H), BEAYIIYIO K HATHETATEJIbHON CKBaKUHE( -
aM), poOypeHHOU B KaxaAyr o0nacTh. COOTBETCTBEHHO, KAXKIbIH U3 BbIIEIEHHBIX
KOJIJIEKTOPOB MOKET OAHOBPEMEHHO MepeaBaTh HATHETAEMYI0 BOJY OT OCHOBHOM
HArHeTaTeJbHOW JIMHUY B HATHETATEJIbHYI0 CKBAKUHY(-bI), TPOOYPEHHYIO B KAXKIYIO
o0JlacTh MPOAYKTUBHOTO IJIacTa. B anpTepHaTHBHOM ciyuae,
c1aboOMUHEpaTU30BaHHAs HAarHETaeMasi BOJa € Pa3JUYHBIMH COCTABAMHU MOJKET
MOIaBaThCS MOCIENOBATENBHO B OJIMH U3 MEPBOr0, BTOPOro U N0O0ro
TOTIOJTHUTEJBHOTO BBIAEIEHHOTO (CIELHAIbHOr0) KOJUIEKTOPA, a U3 KOJUIEKTOpa B
HAarHeTaTeNbHYI0 CKBAXXUHY(-bI), TPOOYPEHHYIO B OOHY U3 MEPBOH, BTOPOH U 000
IOTIOJTHUTENBbHON 00JaCTH NPOAYKTHBHOIO I1JIACTA.

CornacHo 4eTBEPTOMY acCMeKTy HACTOSIIEro H300peTeHus, MPeIIoKeHa

KOMIIJIEKCHAsl CUCTE€MAa IMOJIy4eHUsl IEPBOM, BTOPOH U, B HEKOTOPBIX CilydasXx, MO



10

15

20

25

30

-13 -

MEHbIIEeH Mepe OAHOHN JOMOJHUTEIbHONW CMEIIaHHOH c1abOMIHEpaIn30BaHHON
HarHeTaeMOW BOJbI, KaXJasi U3 KOTOPbIX UMEET U3MEHSIEMBbIIl COCTaB, AJIA
OJHOBPEMEHHOI0 WJIM MapajljieIbHOrO HarHeTaHUs B: 110 MEHbLIEH Mepe OHY
HarHeTaTeJbHYI0 CKBAXKHUHY, MPOOYPEHHYIO B MEepBYI0 00J1acTh HEPTEHOCHOTO MJIACTA,
IO MEHbILIEH Mepe OJHYy HAarHEeTAaTeIbHYI CKBAXXKHHY, MIPOOYPEHHYIO BO BTOPYIO
obnacTh HE(PTEHOCHOTO MJIACTA, M IO MEHbIIEI Mepe OAHY HArHETATEJNbHYIO
CKBaXXHUHY, TPOOYPEHHYIO B JIIOOYIO NOMOJHUTEIbHYIO 001acTh(-1) HePTEHOCHOTO
NJacTa; IPU 3TOM KOJUIEKTOPCKAas IMJIaCTOBas MOpoaa nepBoi, BTOPOH U
JTOTIOJTHUTEJIBHON 001acTH(-€e#) MMeeT mepBhlil, BTOPOH M JONOJHUTEIbHBINH COCTAB)-
BI) IOPOJIBI, COOTBETCTBEHHO, XaPAKTEPHU3YyEeMbI€ PA3ITMYHBIMU PUCKAMHU YXYALIEHUS
KOJUJIEKTOPCKUX CBOWCTB IJIacTa, a MepBasi, BTopas U JOMOJHUTEIbHAas CMeIlaHHble
c1abOMUHEPATU30BAHHBIE BOJBI MOTYT CONEP KaTh H3MEHSIEMbIE KOJIMYECTBA ITepMeaTa
HaHO(UIBTpanMu, mepmeara 0OPaTHOrO OCMOCA U, ONMIHOHAIBHO, U3MEHSEMbIE
KOJIMYECTBAa MOPCKOM BOJBI W/UJIU 1O MEHbIIEH Mepe OHOHM 100aBKHU s
crabunusanuu Meiakux yactun. CoriacHo 3TOH JOMOIHUTEIbHONW OCOOEHHOCTH
HACTOSIIIEero N300peTeHUs], COCTaB KaXJ0H CMEIAaHHON c1a0OMUHEPaIn30BaHHON
HarHeTaeMoW BOAbI NOAAEPKUBAETCS B Ipeaesiax 3alaHHOro pabovero auamna3oHa Tak,
41O 00ecrneunBaeT COYEeTaHNE MAKCUMyMa yJIYUIIeHHON HedTeoTnaYu U3 Kaxx ol
o0JlacTu ¢ OTHOBPEMEHHBIM CBEJICHUEM K MUHUMYMY PUCKA YXYAILIEHUS
KOJJIEKTOPCKHUX CBOWCTB IIacTa B Kaxxaoi obnactu. KommnexkcHas cucremMa cogepxur
OJIOK ynpaBiieHUs, YCTAHOBKY JE€MHHEPAIH3ALNH, CMECUTEIbHYIO CUCTEMY U
HarHeTaTeJbHYI CUCTEMY, IPUYEM:

yCTaHOBKa JeMUHepanuzauuu coaepxut yzen OO nnsa nonydeHus
noaMemusaemoro noroka OO-nepMeaTa u 14 nepegauu NOAMENINBAEMOI0 MOTOKA
OO-nepmearta B CMECUTENbHYIO cUCTeMY, U y3esa H® nns nonyueHus
noaMemusaemoro noroka H®-nepmeara u ans nepenayu nNogMenInBaeMoro nNoToka
H®-nepmeara B CMECUTENIBHYIO CUCTEMY,

CMECHUTEIbHAsI CUCTEMA COAEPKUT OCHOBHYIO mUTaTeNbHy0 JuHuo OO0 -
nepMeara, OCHOBHYIO MHUTaTeNbHYIO JuHI0 H®-nepmeara, nunuto copoca OO-
nepMeara, TuHUO cOpoca HP-nepmeaTa, mepByO U BTOPOE MECTO CIUSHUS U MEPBYIO
¥ BTOPYIO OTBOJSINNE JTUHHUH, puueM auHun copoca OO-nepmeara u HO®-nepmeara
TUJPABJINYECKU CBSI3aHbI C OCHOBHOM nuTtaTeabHoU JuHuelt OO-nepmMeaTa; OCHOBHAs

nutatenbHas nuHus OO-nepmeara pa3gensiercs ¢ 0Opa3oBaHUEM MEPBOW U BTOPOU
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oTBeTBJEeHHON nutarenpHo nuHuu OO-nepmeara nisa nepenauun OO-nepmeara B
NEPBYIO U BTOPYIO TOUKHU CIHSIHUS, COOTBETCTBEHHO, OCHOBHAs NMUTATEIbHAS JTUHUSA
Hd-nepmeara pasnensiercst ¢ oOpa3oBaHUeM MMEPBOI U BTOPOI OTBETBICHHOU
nurateabHoil nuHuu H®-nepmeara nis nepenaun HO-nepmeara B nepByrO U BTOPYIO
TOYKH CIIUSIHUSA, COOTBETCTBEHHO, a epBas U BTOPasi OTBOJASIINE JIUHUU
I'UAPAaBIUYECKU CBSI3aHbl C MEPBON M BTOPON TOUKAMU CIUSHUA U NpEIHA3HAYEHBI JJIs
nepenayu mepBO U BTOPOH CMEIIAHHBIX CI1a00OMHUHEPATU30BAHHBIX HATHETAEMBbIX BOJ
B HATHETATEJIbHYIO CUCTEMY;

HarHeTaTelibHas CUCTEMa CONEePIKHUT MO MEHbIIEH Mepe MEPBYIO0 U BTOPYIO
BbIJIEJICHHBIE (CIealbHbIe) HATHETATEIbHbIE TUHUH, KaXAas U3 KOTOPBIX UMEET I10
MEHbIIeH Mepe OJMH HarHeTaTeJIbHbIH HACOC, MPUYEM IepBasi U BTOpas
HarHeTaTeNbHbIe JUHUH THAPABINYECKH CBSA3aHBI C IEPBOM U BTOPOH OTBOAAIIUMHU
JUHUSIMUA CMECHUTEJIbHON CHCTEMBI, COOTBETCTBEHHO, U MEePBasi BhIACICHHAS
HarHeTaTelbHas JIMHUSA NpeaHa3HaueHa U NOAa4yu NMepBOid CMEIaHHO!
c1abOMUHEPATN30BAHHON HArHETA€MOM BOJIBI B HATHETATEJIbHYIO CKBAKUHY(-bI),
npoOypeHHYIO B MePBYIO 001acTh HE(YPTEHOCHOIO IJIACTA, & BTOpPAsk HarHeTaTeIbHAs
JUHUS MpeJHa3Ha4YeHa sl MOJa4uy BTOPOH CMeIlaHHON cl1aboOMUHEPaTIN30BaHHOM
HarHeTaeMoOW BOAbI B HATHETATEIbHYIO CKBAXXUHY(-bI), IPOOYPEHHYIO BO BTOPYIO
0obnacTe HE(PTEHOCHOIO IJIACTa,

pH 3TOM OJIOK YIpaBiIeHUs] YCTAHOBKH A€MUHEpaIN3alii MOKET U3MEHSTh
paboTy yCTAaHOBKH EeMHHEPATU3ALNN B PEAJIbHOM BPEMEHH I PEeTyJIUPOBAHUS
KOJIMYeCTB noamenrnpaeMbix motokoB OO-nepmeara u/unu HO-nepmeara, KoTOpbie
MOJAJIeKAT CMELINBAHUIO B TIEPBOM U BTOPOM TOYKAX CIHUSHUS, MOAAEPXKUBAS, TEM
CaMbIM, COCTaB MEPBOTr0 U BTOPOTO CMEIIAHHBIX MOTOKOB CIIa00OMHUHEPATU30BAHHOM
BOJbI B Ipeaesiax MepBoro U BTOPOro 3aJaHHBIX pabounx AMana3oHOB, BBEEHHBIX
paHee B OJIOK yIpaBJICHUS.

Cnenyer moHUMAaTh, UTO CMECUTEJIbHASL CUCTEMA B 3TOH JOMOJHUTEIbHOU
0COOEHHOCTH HACTOSILIEr0 N300PETEHHST MOXKET, B HEKOTOPBIX CJIyYasX, HMETh
IOTIOJTHUTENIBHYIO TOUKY(-H) CIUSHHUS, NOMOJHUTEIbHYI0 OTBETBJICHHYIO JIMHUIO(-H)
OO ¥ KOTONHUTENbHYIO OTBETBIEHHYIO JTUHUIO(-1) H®, nmeromue ruipaBandecKyo
CBSI3b C JIOTOJHUTEIbHOW TOUKON(-aMH) CITUSHUSA, U IO MEHbIIEH Mepe OHY
TOTOJTHUTENBHYIO OTBOISLIYIO JIMHUIO(-U), THAPABINYECKH CBSA3AHHYIO C

JOOTIOJIHUTEJIbHOW TOYKOM(-aMu) CIHUSHUS, ISl Iepelavdl TOMOJTHUTEIbHON
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CMEIIaHHOH cJ1a0OMHHEpPaIn30BAaHHONW BOABI(BOM) K JONMOJTHUTENbHON BBIIEIEHHON
HarHeTaTeJNbHON JTUHUH(-USIM) HATHETATENbHONW CUCTEMBI (MMEILel N0 MEeHbLIEH
Mepe OJMH HacoC), IpUYeM JOMOJHUTENbHAs BblACJIEHHAs HarHeTaTeIbHas TUHUA(-1)
NpeaHa3HauYeHa AJs nepeaayud JONOJHUTEIbHON CMEIIaHHON
c1aboOMUHEpaTU30BaHHON HarHeTaeMOi BOABI(BOA) K AOMOJHUTEIbHOM 001acTu(-sIM)
He(PTEHOCHOTO MJIacTa, a OJIOK yIpaBICHHUS MOKET U3MEHSITh pabOTy yCTaHOBKH
JeMHUHEPaTM3alii B PEaJbHOM BPEMEHH, JJIsl PEryJIHPOBAHUS KOJTUYECTB
noaMenuBaemMbix motokoB OO-nepmeara u/unu H®-nepmeara, KOTOpbie MOAJIEKAT
CMEIIUBAHUIO B JOMOJHUTEJIBHOM MeCTe(-ax) CIUSHUS, MOAAEPKUBAs, TEM CAMbBIM,
COCTaB JOMOJHUTEJBHOIO CMEIIAHHOI'O MOTOKA(-0B) Cl1a0OMHHEPaIN30BaAHHON BOJBI B
npeaenax paHee BBEIEHHOIO B OJIOK yIpaBJIEHUs AOTOJTHUTEIBHOTO 3aJaHHOTO
pabouero nuamna3zoHa(-0B) IJIs AOTIOJHUTENbHON 001acTH(-€#) MPOAYKTHBHOTO
nIacTa.

[IpenmouTUTENbHO CMECUTENbHAS CUCTEMA COAEPIKUT pe3epByap AJst
KOHIIEHTPUPOBAHHOT'O BOJHOTO PACTBOpA IO MEHbLIEH Mepe OOHON N00aBKH AJIs
CcTa0UNIM3aMK MEJTKHUX YacTul (fajee "KOHLUEHTPAT AJs CTAaOUIN3aluu MEJIKUX
4acTHUIL") ¥ OCHOBHYIO NMUTATEJIbHYIO JUHHIO JJI1 KOHIEHTPATA IJIs CTAOUIN3aLiH
MEJIKUX YaCTHI], UMEIOIYIO NePBYI0, BTOPYIO U, B HEKOTOPBIX CIIy4asX,
JOTIOJTHUTENIbHbIE OTBETBJIEHHbIE MUTATENbHbIE JUHUH, KAXKast U3 KOTOPBIX
o0opynoBaHa pacXOIHBIM KJIAMAaHOM, IIPU STOM IepBasi, BTOPasi U ONLUHUOHAIbHbBIE
OTBETBJICHHBIE MUTATEIbHbIE TUHUH 00ECIeUNBAIOT Iepeaady pa3IuYHbIX KOJIUYECTB
KOHIIEHTpAaTa AJIs1 CTAOUIM3aLNU MEJIKUX YaCTULl B BUJE MOJMEIINBAEMOr0 MOTOKA
IJIsl TIEPBOM, BTOPOM U NOMOJHUTEIbHON CMEIIaHHBIX Cl1a00OMHUHEpaIn30BaHHBIX
HarHetaeMmbIx BoJ. Hanmpumep, nmepBas, BTOpasi U JOMOJHUTENbHAS OTBETBICHHAS
JUHUS(-U) MOKET MOABOJUTH KOHLEHTPAT JIA CTAOMIN3aLMH MEJIKUX YaCTHI] K:

(a) mepBO¥i, BTOPOU U JOMOJHUTEILHOM MeCTe(-aM) CIUSIHUSI CMECUTETbHOM
CHUCTEMBbI, COOTBETCTBEHHO;

(6) Toukam HarHeTaHHs, PACIOJOKEHHBIM B EPBOIl, BTOPOH U, B HEKOTOPBIX
CIy4asiX, JOMOJHUTEIbHBIX BBIICJICHHBIX HATHETATENbHBIX JIUHUAX HAarHETATEIbHOM
CHUCTEMBbI, COOTBETCTBEHHO;, UJIH

(B) ToukaM BBOJA peareHTOB (POHTAHHOW apMaTypbl HATHETATEIbHON
CKBaXUHBI(-UH), MPOOYPEHHOH B MEPBYIO 00JaCTh, BTOPYIO 00J1aCTh U, ONMIHOHAIBHO,

B JIOTIOJHUTEJBHYI0 001acTh(-1) HEPTEHOCHOIO MJIACTa, COOTBETCTBEHHO.
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biok ynpaBieHHs] KOMIIJIEKCHON CHCTEMBl MOXKET U3MEHATh paboTy
CMECHUTENbHON CUCTEMBI B PE€AIbHOM BPEMEHH AJIsI PEryJIupOBaHUS KOJUYECTBA
KOHIIEHTpAaTa JJIs CTAaOUIN3aLMU MEJIKUX YacTHUL, TOAABAEMOr0 B Ka4eCTBE
NOAMELINBAEMOTO IMOTOKA IS MePBO, BTOPOH U JHOOBIX AOMOJTHUTEIbHBIX
CMEUIaHHbIX CI1a0OMHHEPATN30BAHHBIX HATHETATEIbHBIX BOM, MOAAEPKUBAS, TEM
CaMbIM, COCTaBbl CMEIIAHHBIX TOTOKOB CJIa0OMHUHEPaIU30BAHHON BOBI B Mpeaesax
3a7JaHHBIX pabOYUX MUANA30HOB, BKIIOYAIOUIUX IPAHUYHBIC BEIMUUHBI JJISI IO
MeHbIIeH Mepe OTHON MOOaBKH JIsl CTAaOUIN3ALMH MEJIKUX YaCTHULI.

KomnnekcHasi cuctema, COrJIaCHO TaHHOW 0COOEHHOCTH HACTOSILIEro
n300peTeHusi, MOXKeT OBITh PACIOJIOKEHA HA CYIIe U UCTIOJIb30BATHCSA C HEPTAHBIM
NPOAYKTHBHBIM IIACTOM Ha CyIlIe, IUOO MOKET ObITh pACIIONIOKEHA B MOpe
(mampumep, Ha miatdopme wiu FPSO) nnst ucnonb3oBaHuss HA MOPCKUX HEDTIHBIX
MECTOPOXKACHUAX. Takke MpeaCcTaBIsAETCS, YTO YCTAHOBKA A€MHUHEPAIU3aliu
KOMIUIEKCHOH CHCTEMBI, COTJIACHO JAHHOW 0COOEHHOCTH HACTOSIIIEro H300peTeH s,
MOXKET OBITh PACHOJIOKEHA HA CYIIE, & CMECUTEJbHAS CUCTEMAa MOXKET ObITh
pacrioyio’keHa B MOpe, MPUUYEM PacCIIOJOKEHHAs Ha CylIe YCTAHOBKA JEeMUHEpaIn3anun
obecneunBaet nepenady norokos OO-nepmeara n H®-nepmeara (1o nuraTenbHbIM
muansMm OO-nepmeata u HO-nepmeaTa, COOTBETCTBEHHO) B HAXOMSILIYIOCS B MOpe
CMECHUTENbHYIO CUCTEMY.

B cinyuae ecnu KOMIIJIEKCHAsi CUCTEMa COTJIACHO JAHHOH OCOOEHHOCTH
HACTOSLIEro N300peTEeHNs PACIONIOKEHA Ha CyIIe JJIsi HCIOIb30BAHUS C HEPTIHBIM
NPOAYKTHBHBIM IJIACTOM Ha CylIe, HE BO3HUKAET CIOXKHOCTEH ¢ HATHETAHUEM NEPBOW,
BTOPOH MJIM IOTOJHUTENbHON CMEIIaHHBIX C1a0OMHHEpPan30BaHHBIX BOJ B
HAarHEeTAaTeJIbHYI0 CKBaXXUHY(-bI), TPOOYPEHHYIO B MEPBOM, BTOPOU H, ONMIIUOHAIBHO,
JOTIOJIHUTEIbHOU 001acTu(-51X) MPONYKTHUBHOIO MJIACTA, MOCKOJBKY BCE
HarHeTaTe/IbHbIe CKBAXKHHBI UMEIOT CyxHue (POHTAHHBIC apMaTypPhl.

Ecnu jxe BCS KOMIUJIEKCHAS CHCTEMa MJIM CMECHUTENIbHAS CUCTEMa KOMILIEKCHOM
CHUCTEMBI PACIIONOKEHA B MOPE, HATHETATEJbHBIE CKBAXKHHBI, TPOOYpPEHHBIE B MEPBYIO,
BTOPYIO W, ONMIUOHAIBHO, JOMOJHUTENbHYIO 001acTh(-1) MPOAYKTUBHOTO TIACTA,
MOTYT UMEThb cyxue (POHTaHHBbIE apMaTypPhl, PACIIONOKEHHbIE Ha MIaTdopMe TN
FPSO, obecnieuuBasi, TeM caMbIM, HarHeTaHHE CIA0OMHUHEPATU30BAHHON BOJIBI
Pa3IMYHOTO COCTAaBa B HATHETATENbHYIO CKBAKUHY(-bI), MPOOYPEHHYIO B MEPBYIO,

BTOPYIO U, ONLHMOHAJBHO, JOMOJHUTEIbHYIO0 001acTh(-1) NPpOAYKTUBHOrO miacrta. [Ipu
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5TOM HarHeTaTeJbHbIe CKBAXKHHBI MOTYT OBITH B OCHOBHOM MPOTSIHYThI OT MOPCKOTO
nHa no miatdopmsl unu FPSO. B anbTepHaTHBHOM cllyyae, HarHeTaTeNbHbIE
CKBaXUHBI, TPOOYpPEHHbIE B IEPBYIO, BTOPYIO U, OMIIUOHAIBHO, JOMOJHUTEIbHYIO
o0nacTh(-1) IPOOYKTUBHOIO IIACTA, MOTYT UMETh JIOHHBIE (POHTAHHBIE apMaTypPHI C
OTHOCSUIUMUCS K HUM NE€pBOH, BTOPOU U, ONLUUOHAIBHO, JOMOJHUTEIbHON
HarHeTaTeJbHBIMU JIMHUSMHU BOJBI, IPOXOAsIINME OT minaTdopmel mwin FPSO x
Mopckomy aHy. Kak mpaBuio, BblieNieHHbIE TIepBasi, BTOpasi U, ONLUOHAJIBHO,
JIOTIOJTHUTEJIbHAS. HATHETATEbHbIE TUHUHM BOJBI MOTYT OBITh IPUCOEIHHEHBI K
IIepBOMY, BTOPOMY U, ONLIUOHAJIBHO, TOMOJHUTEIbHOMY MOABOIHBIM KOJIJIEKTOpaM,
r7ie KaXXAbli KOJUJIEKTOP UMEET OJHY MM 00Jiee OTBETBJIEHHBIX HArHETATEJIbHBIX
JUHWUH, TPUCOSTUHEHHBIX K JOHHOU ()OHTAHHOW apMaType(-amM) HarHeTaTeIbHOMI
CKBaKHUHBI(-MH), MPOOYPEHHOH B KAXAYI0 00JaCTh MPOAYKTHBHOTO miacTa (T.€.,
MMeeTCs BblJlelIeHHasl HarHeTaTelbHas JIUHUA BOJbI U BbIIEJE€HHbIH KOJJIEKTOP AJs
HarHeTaTeNbHON CKBAXKUHBI(-UH) KaXA0H 001aCTH MPOAYKTUBHOTO IJIACTAa).
HaruerarenbHast ckBakuHa(-bl), IpoOypeHHas B IEPBYIO0 00JaCcTh
NPOAYKTUBHOTO IJIACTA, MOXKET UMETh THAPABINYECKYIO CBSA3b C EPBON BbIEIEHHON
HarHeTaTeJNbHON JIUHUEH, O1arogapss KOTOpOW OTKpbIBaHUE KjlanaHa B (POHTAHHOMN
apMatype(-ax) HarHeTaTEeJIbHOW CKBAXXUHBI(-MH) MMO3BOJISIET IEPBOI CMELIaHHON
c1abOMUHEPATN30BaHHON HarHETaeMoOil BOJie MPOTEKATh OT BBIAEIEHHOMN NepBOi
HarHeTaTeJbHOW JIMHUH BOABI B HATHETATENbHYIO CKBaXXHMHY (-bl), MPOOYPEHHYIO B
nepBy 001aCTh MPOAYKTHBHOTO MJiacTa. AHAJOrM4YHO, GOHTaHHAs apMmaTypa(-bl)
HarHeTaTeJIbHOW CKBAXKUHBI(-UH), TpOOYypEeHHOH BO BTOPYIO 001acTh (MU JOOYIO
TOTIOJTHUTEJIBHYIO 00JIACTh) MPOAYKTUBHOTO MJIACTA, MOXKET HMETh I'HPABIHYECKYIO
CBsI3b CO BTOPOU BBIAEJICHHON HaTHETATEJIbHOW JIMHUEH BOABI (MIIH JTHOOOH
JIOTIOJTHUTEJIbHOHN BBIICJIEHHONW HAarHETAaTeNbHOW JIMHUEH), Onaronaps uemy
OTKpBIBaHUE KJIanaHa B (POHTAHHOW apMartype(-ax) MO3BOJHUT BTOPOH CMEIAHHOM
c1abOMUHEPATU30BAHHON HArHETAeMOM BOJIE MPOTEKATh OT BTOPOW BbIIEIEHHOM
HAarHeTaTeNbHOM JJMHUH BOJbI B HATHETATEIbHYIO CKBAXKHUHY(-bI), MPOOYPEHHYIO BO
BTOPYIO 00JIaCTh MPOAYKTUBHOTO TJIacTa (MIIH JIFOOON NOMOJHUTEIbHOW HarHETaeMOU
BOoJe(-aM) MPOTEKAaTh OT JOMOJHUTEIbHON BhIICJICHHONH HAarHeTaTeIbHON TMHUH(-11) B
HarHeTaTeNbHYI0 CKBaXXUHY(-bI), TPOOYPEHHYIO B JOMOJHUTENbHYIO 001acTh(-1)

IPOAYKTHBHOTO IJIACTA).
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biok ynpaBieHUs] KOMIIEKCHBIX CHCTEM HACTOSIIEr0 U300PETEHUsI MOXKET
BkJtouaTh L{IT (uenTpanpHbiil npoueccop), O3V (onepaTuBHOE 3aIOMUHAIOIIEE
ycTpoiicto), II3Y (nocrosHHOE 3anoMuHaomee yctpoicTso), XK (skecTkuil 1uck),
I/O unrepdetic (uaTEpdelic BBOIA/BbIBOAA), MAIINHOYNTAEMbIH KOA (Hampumep,
NpOrpaMMHBIH W/MIJIM BCTPOEHHBIN) U p. BIIOK yrpaBieHns MOXeT XpaHUTh B MaMSITH
KOMaH/Ibl, KOTOPBIE MOTYT HUCIIOJHATBCS MPOLECCOPOM, obecrneunBas
KOH(pUTypUpOBaHHE MPOLECCOopa IJIsi BBIMOJTHEHUS JOOBIX QYHKIIUN WIH ONEpaLui,
ONMHUCAHHBIX TPUMEHUTEJBHO WU OTHOCUTENIBHO OJIOKA YIIPaBJICHUS, COTJIACHO
XPaHSIIUMCS B TAaMATH KOMaHaM. XOTs B IPUBEAEHHOM OMUCAHUM YIIOMUHAKOTCS
IPOLECCOP U MaMsITh, COTJIACHO HEKOTOPBIM OCOOCHHOCTSIM, JJIsl BBIMTOJTHEHHS STHX XKe
¢byHKIUE MOTYT OBITH pa3pabOTaHbl CTIELHATU3UPOBAHHbBIE HHTETPAJIBHBIE CXEMBI
(CHUC).

I'paHUYHBIE BETUYHUHBI JJIsI COCTABOB MEPBOI, BTOPOH U JHOOOH HOMOJIHUTEIbHOM
CMEIIAHHBIX CIa00OMUHEPATN30BAHHBIX HATHETAEMBIX BOJ JJIsI KaXAOH obnacTu
HEe(TSHOrO NMPOAYKTUBHOTO IJIACTA MOTYT OBITh BBEIEHBI B OJIOK YIIPaBJICHUS
KOMIUIEKCHOH CHCTEeMBI. BIIOK ynpaBieHus gajee MOXKeT ONpeneuTb padoune
IMAIa30Hbl I COCTaBa CMELUIAHHON c1a0OMHUHEPaIn30BaHHON HarHETaeMOMN BOJBI
IS K@K 0 00acTH NPOAYKTHUBHOIO IJIacTa, Mpu4eM padoune Auana3oHbl
ONpeAeNAI0TCA ITPAaHUYHBIMU BennunHaMu. OJHAKO NMpeacTaBiseTcs, 4To padbouune
AVana30Hbl MOTYT OBITH TAK)KE MOJIYYEHbI BBEACHUEM I'PAHUYHBIX BEJIUYUH B
KOMIIBIOTEP, HAXOAAIIUINCA B YaJIEHHOM MyHKTE, Bbllaueil U3 KOMIbIOTEpa
I'PAHUYHBIX BEJIMYUH U NIepeaayeil ux B OJIOK yMpaBJIeHUs] KOMIJIEKCHOW CUCTEMBI IO
cetu. DT paboymne qUana3oHbl MOTYT OBITH ONpPENEIeHbl FPAHUY HBIMH BETUYUHAMHU
(BepXHUI U HUKHUHN Mpeaesibl) 1jisi oqHOTO uiu Oonee napamerpos u3. OCPTB
(MUHepanM3annu), HOHHOW CUJIbI, KOHI[EHTPALUHU OTAEIbHBIX HOHOB (Hampumep,
AHUOHOB CYJIb(})aTOB, aHHOHOB HUTPATOB, KATHOHOB KaJIbIUs U KATHOHOB MarHus),
KOHIIEHTPALUU OTHAEJbHBIX HOHOB IO TUIIaM HOHOB (HaIpuUMep, OJJHOBAJIEHTHBIX
KaTHOHOB, OJTHOBAJICHTHBIX aHHOHOB, MHOTOBAJIEHTHBIX AHWOHOB, MHOTOBAJICHTHBIX
KaTHOHOB, WJIM JBYXBAJEHTHBIX KATHOHOB), OTHOIIEHUH MO TUIIAM OTHENIbHBIX HOHOB,
WJIU OTHOILIEGHHUI OTAENbHBIX HOHOB (HAIPUMEDP, OTHOCHUTENbHBINA MOKA3aTeb
ancopOuuu HaTpUsA) UK J0O0H X KOMOMHAITUH.

CocraBamu B mpenenax padouyero quana3oHa JJisi HEKOTOpoi obsiacTu

NPOAYKTHUBHOTO IJIaCTa ABJIAKOTCA COCTAaBbI, MO MPOTHO3Y O6€CH6LII/IBaIOH.II/Ie
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noBeimeHHYI0 HepTeornauy (ITHO) u3 kaxknoit o6macTu mpoAyKTUBHOTO IJIACTA, MIPU
HCIIOJIb30BAHUU KOTOPBIX UCKIIIOYAETCSA, CHU)KAETCS NI MUHUMHU3UPYETCS PUCK
yXYIIIEeHUs KOJJIEKTOPCKUX CBOMCTB MJjacTa B 3TOi obnacTu miacra.

B Tex cnydasx, Korga cymecTByeT pUCK 3aKHCIEHUs NMPOAYKTUBHOTO IJIACTA HIIH
o0pa3oBaHUsI OTJIOXKEHUH, CPeIH COCTaBOB B Npeaenax paboyero auamnasoHa aJs
obnactu (T.e., mepBOH, BTOPO Wiau J000H JONMONTHUTENbHON o0nacTu(-eii))
NPOAYKTHBHOTO IJIACTA, MPEANOUYTHTEIbHO, BHIOUPAIOTCS T€, YTO, COTJIACHO MPOTHO3Y,
TaK)K€ CHUIKAIOT 3aKUCJIEHUE MPOAYKTUBHOTO TUIACTA WJIU MOAABJSIOT 00pa3oBaHme
ornoxxkeHui. CrienuaniucTaM U3BECTHO, YTO HE BCE MPOAYKTHUBHBIC TJIACTHI
NOABEPIKEHBI PHCKY 3aKHUCIIEHUS WU 00pa3oBaHUI0 oTinoxkeHud. Tak, 3akucieHue
MOKET MPOUCXOHUTD, KOT/Ia MJIACT 3aCeNIeH CyIb()aTBOCCTAHABINBA MU
bakrepusimu (CBB), monydaromuMu 3HEPTHIO OKUCIIEHUEM OPraHUYeCKUX COeqUHEHUH
IIpU BOCCTAHOBJIEHHUH cyibdaTra 10 cepoBogopona. OTIOKEHUS MOTYT
¢dbopmMupoBaTHCs, KOT/Ia PEIUKTOBBIE BOABI, CoAeprKaliue O0NbIIoe KOJIUIECTBO
OCaXIAKIINX KATHOHOB-TIPEKYPCOPOB, HAIIPUMEP, KATHOHOB Oapusl MIJIM CTPOHLIHS,
CMEIINBAIOTCS C HATHETATEIbHONW BOAOH C OTHOCUTENIBHO BBICOKHM COJIEPKaHUEM
AHUOHOB CyJib(daTa, 9TO MPUBOIUT K OCAKIEHHUIO HEPACTBOPUMBIX COJIEH CyJIb(aToB
(MUHEpaIbHbBIE OTJIOXEHHS).

IIpencraBnusiercs, 4To Kaxkaas o0JacTh MIPOAYKTUBHOIO MJIACTa MOXKET UMETh P
pa3HbIX pabounX AUANa30HOB, ONMpPEAeIIeMbIX PA3JIUNYHBIMU IPAHUYHBIMU BEJIMUYHHAMU
IJISL K&KJOro Imapamerpa, riae pasHble padodyne quana3oHbl yPaBHOBELIINBAIOT pa3HbIe
ypoBHH noBbimieHHON HedTeoTnaun (ITHO) u pasHble ypOBHH pUCKA YXYAIIESHUS
KOJUIEKTOPCKUX CBOMCTB IJIacTa sl KaXKA0W 00JacTH MPOAYKTHUBHOTO miacTa. Psn
pabounx AUAMa3oHOB IJIsl KaKJIOW O0JIACTH MPOAYKTUBHOTO IJIACTA TAK)KE MOXKET
YYUTBIBATh PUCK 3aKHUCIICHUS TJIACTa WU 00pa30OBaHUsS OTJIOKEHUN. Psij pasHbIX
pabo4mnx AUana3oHOB IJIs COCTABOB CMEMIAHHOW CI1a0OMUHEPATU30BAHHOMN
HAarHeTaeMOW BOJIBI ISl KasKIOW 00nacTu (epBOl, BTOPOU U JIFOOOW NOMOTHUTEIbHON
obnactu(-eit)) MPONYKTUBHOIO IJIACTA MOTYT OBITh BBEJ€HBI B OJIOK YIIPaBICHUS.

Jlist mogaep kaHusl CocTaBa MepBOi, BTOPOH U THOOBIX NOMOJHHUTEIbHBIX
CMEIIAHHBIX CIa0OMUHEPATN30BAHHBIX BOJ B IIpeaeiax 3alaHHbIX (3apaHee
YCTaHOBJICHHBIX ) 1Hana3oHa pabounx pekMMOB JJIs IEPBOH, BTOPOH U 000
JIOTIOJTHUTENBHON o0sacTell MpOAYKTUBHOTO IIACTA, UJIU IJIS MOAEPIKaHUs COCTaBa

€IMHON CMEeLIaHHOH c1a0OMHHEpaln30BaHHONW HArHETaeMON BOABI B Ipenenax
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nepekpeIBaroero pabodyero auamna3zona Ajs 3Tux obmnacreit, konnuectsa HP-
nepmeara u OO-nepmeara, CMEIIaHHbIE JIsI MOJYUYEHUs] CMEIIaHHOr O IMOTOKAa(-0B)
c1abOMUHEPATU30BAHHON BOJIBI, MOTYT OBITh OTPEryJIUPOBaHbI B PEaJIbHOM BPEMEHH B
OTBET Ha CHIKEHUE MPHUEMHCTOCTH CKBAXKMHBI B OJHOH min Oojee obnacren
NPOAYKTUBHOIO MJACTA.

B cMecuTenpHON cucTeMe KOMMJIEKCHON CUCTEMBI, MPEIJIOKEHHON B HACTOSIEM
uzobpereHun, koanuecTBo noroka H®-nepmeara wiu OO-nepmeara, UMEROLIETOCs
111 CMEIIUBAaHUs 151 GOPMUPOBAHUS CMEIMAHHOTO MOTOKA(-0OB)
c1abOMUHEPATU30BAHHON HATHETAEMOM BOJIBI, MOKET OBbITh OBICTPO H3MEHEHO (B
peaJbHOM BPEMEHH) MOCPEACTBOM OTBEACHHS U3MEHSIEMbIX KOJHYeCTB moToka H®-
nepMeara mwin notoka OO-nepMeaTa U3 YyCTAHOBKH AEMUHEPAIU3ALHUH, HATIPUMED B
akBaTopuio (okeaH), yepes "nuauto copoca" HD-nepmeara unu OO-nepmeara, Kaxaas
U3 KOTOPBIX 000pyaOBaHAa "pa3rpy30uHbIM KjlanaHoM". Pa3rpy304HbIM KjlalTaHOM
SABJISICTCSl PETYJIUPYEMBbIH KJlamaH (HanpuMep, JpOCCENbHBIN KianaH) KOTOPbIH MOXKET
OBITh YCTAHOBJIEH B Pa3HbIE MOJOXKEHHS (OT MOJHOCTBIO 3aKPBITOTO MOJOKEHUS 10
MOJIHOCTBIO OTKPBITOTO), I perynupoanus konndecrsa H®-nepmeara nnu OO-
nepMeara, OTBOAUMOIO U3 CMECUTEIbHONU CUCTEMBI.

Ecnu orBenenue nznumka H®-nepmeara unu uznumka OO-nepmeara
IPOJOJIKAETCS AJIUTEIbHOE BPEMsi, HallpUMep Yachl WU JHH, TO OJOK yNpaBIeHUsS
MOXET BBIMOJHATh PErYJIUPOBKH B YCTAHOBKE AE€MHUHEPAINU3aLUH, BBIBOAS U3
sKcIutyatanuu oguH unu 6onee H® monyneit u3 yzna H® unu onun nnu 6onee uz OO0
Monynei u3z y3na OO monynei, cokpamiasi, TeM CaMbIM, TPOU3BOAUTEIbHOCTD
BbIpaboTkn H®-nepmeara unu OO-nepmeara, coorBeTcTBeHHO. Ecniu oTBeneHue
u3bbpiTka H®-nepmeara unu OO-nepmeara npoaokaeTcs Henenu uiu Mecsibl, HO
3JIEMEHTBI OAHOTO Uiu Oonee n3 H® Monyiel ycTaHOBKH AeMUHEpATU3aIUU, B
HEKOTOPBIX ciyudasix, MoryT ObiTh 3ameHeHbl QO snementamu, unu OO 37eMeHTHI
oxpHoro unu 6onee uz OO monyneii Mmoryt ObITh 3aMeHeHbl H® 31eMeHTaMu, IJis
yBennueHus: konndectsa OO-nepmeara mwin H®-nepmeara, npou3BOANMOrO
YCTAHOBKOH JN€MHUHEPAIU3ALUH.

W3BECTHO, 4TO ABYXBAJIEHTHBIE KATHOHBI MOTYT CIIOCOOCTBOBATh CTaOMIN3AIINN
KOJIJIEKTOPCKOM MJIaCTOBON MOPOABI, UMEIOIIEH TEHACHLUHIO K BBIACIECHUIO MEJKHUX
YaCTHI], U, TEM CAMBIM, MOTYT UI'PaTh POJb 100aBOK AJs CTAOMIU3ALUHA MEIKUX

gactull. BooOure, "Menkue yacTuibl" MOTYT BKJIIOYATh YaCTULIBI IJIUHBI U YaCTHULIBI
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KpeMHe3eMa. B HEeKOTOPBIX cliyyasiX, yCTAHOBKA J€MHUHEPAIU3aUU MOXKET HMETh
00BOAHYIO JIMHUIO JJIs1 CHUIbHOMUHEPAJIN30BAHHON BOJABI, MCIIOJIb3yEMOU Al MUTAHUS
OO u H® y3710B yCTaHOBKH, MOCKOJbKY 3Ta CUIbHOMHHEPAJIN30BAHHAS MUTATEJIbHAS
BOJA, HarpuMep Mopckas Boaa (MB), oObIUHO XapaKTepHU3yeTcst BHICOKOH
KOHLIEHTpaluel IBYyXBaJIEHTHBIX KATHOHOB. JTa 00BOAHAS JIMHUS UCIIONb3YETCS IS
nepeaadyy NoAMEIINBAEMOro NOTOKA CHIIbHOMUHEPAIN30BaHHOIN BOJBI (Hampumep,
noAMeInBaeMoro noroka MB) B cmecutenbhyto cucreMy. COOTBETCTBEHHO,
CMeCHUTEeNIbHAsA CUCTEMA, B HEKOTOPBIX CIYUYasiX, CONCPIKUT MUTATEIbHYIO JTUHHIO
CUJIbHOMHUHEPAJIU30BAaHHONW BObI (Hampumep, MB).

B ToM ciyuae, eciii B CMECUTENBHON CHCTEME MOJYYa0T CMEIIaHHYIO
c1abOMUHEPATU30BAHHYIO HATHETAEMYIO BOAY B U3MEHSIEMBIM COCTABOM, OOBOIHAS
JUHUS AJs1 CHIIBHOMHHEPAJIN30BAHHON MUTATEIbHONH BOABI MOXKET ObITh OOOpyAOBaHA
peryJupyemMbIM KJIanaHoM (HampuMmep, IPOCCENTbHBIM KJIAMAaHOM), KOTOPBIH MOXKET
OBITh YCTAHOBJIEH B Pa3HbIE MOJIOKECHHUS MEXAY MOJTHOCTHIO 3aKPBITHIM MOJOXKEHUEM U
MOJTHOCTBIO OTKPBITBIM IOJIOKEHUEM, TEM CaMbIM OOecrednBasi mepenady pasjIudHbIX
KOJINYECTB CUJIbHOMHHEPAIN30BaHHON BOABI (Hapumep, MB) nis cmemuBanus ¢
noamMemuBaeMblM notokom OO-nepmeaTta u nogMemuBaeMbliM norokom H®-nepmeara
(nnm ob6venuHeHHOro nogMmemunBaeMbiM notok OO/H®-nepmeara) anst GopMupoBaHUs
€IMHON CMEeLIaHHOH c1a0OMHHepaln30BaHHON HarHeraeMoi Boasl (Box). [lpu
JKEJaHUHU, OAHAKO, JI0OOH U3IUIIEK BBICOKOMUHEPAJIN30BAHHON BOJBI TAKXKE MOXKET
OBITH COpOIIEH U3 CMECHUTEBLHON CUCTEMBI B aKBATOPHIO Yepe3 JIMHHUI0 cOpoca
CUJIbHOMHUHEPAJIM30BAHHOMW BOJbI, 000PYIOBAHHOW PETYJIHPYEMbIM KJIAMIaHOM
(Hampumep, IPOCCENbHBIM KiananoMm). Mcnonb30BaHNE PEryIupyeMoro KjianaHa Ha
ONMIMOHANBHON 00BONHOM nmrHUM MB (vnu nuann cOpoca MB, obopynoBanHoO#
peryJupyemMbIM KJIamaHOM) TakKe o0ecneynBaeT ObICTPYIO afanTauuio (B peaJbHOM
BpemeHn) OCTPB, xoHIeHTpanuu ogHOro unn 60Jsiee OTAEIbHBIX HOHOB K COCTaBY(-
aM) CMEIIaHHOTO MOTOKa(-0B) clabOMUHEPATM30BAHHOW HATHETAEMOUW BOJIBI.

Ecnu cmecuTenbHas cuctemMa MpOU3BOAUT MEPBYIO, BTOPYIO M, ONMLIHOHAIBHO,
OZHY MU 0O0Jiee OMOJHUTENbHBIX CMEIIaHHBIX CIa0OMUHEPaINn30BaAHHBIX
HarHeTaeMbIX BOJ, OOBOAHAs JUHUS CUJIBHOMUHEPAIU30BAHHONW BOJBI MOXET OBIThH
obopynoBaHa MepBOil U BTOPOI OTBETBJICHHOW JIMHUSIMU W, B HEKOTOPBIX CIIyUasIX,
OIHOM unu OoJee NOMOJHUTEIbHBIMU OTBETBJIEHHBIMU JIMHUSAMH, HA KaXA0H U3

KOTOPBIX YCTAHOBJIEH PETYJHPYEMbIH KjlanaH (HapuMep, ApOCCETbHBIN KilanaH) AJis
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nepenadyu U3MEHsEMbIX KOJUUYECTB CUJIbHOMUHEPAIU30BAHHON BOJBI K TOUKAM
CIUSHUSA 11 GOPMUPOBAHUS NTEPBOI, BTOPOH U MOOBIX TOMOJHUTEIbHBIX
c1abOMUHEPATU30BAHHBIX HATHETATEIbHBIX BOJ.

brok ynpasieHusi, TakuM o0pa3oM, MOXKET U3MEHSATh KOJIUYECTBO JIIOO0OH
CHJIPHOMUHEPAJIN30BaHHON BOABI (Hanmpumep, MB), BKJIIOUEHHOI B CMeIIaHHBIH
noTok(-n) c1aboMUHEpaIN30BaHHON HarHeTaeMoil BOJbI, B OTBET HA U3MEHEHHS B
MPUEMUCTOCTH CKBAKMH B OOHOU uyu 0oJjiee U3 MepBoOi, BTOPOH HIH JI000H
JTOTIOJTHUTEJIBHON 00J1aCTsIX MPOAYKTHBHOTO IJIACTA, UJII CABUTAHUS COCTaBa(-0B)
CMEIIaHHOTO MOTOKAa(-0B) c1abOMUHEPATIM30BAHHON BOJBI B MPeIeibl
MPENNOYTUTETLHOTO 3aJaHHOTO (3apaHee BIOpaHHOr0) pabodero nquamna3oHa(-oB)
(MM PEeNMOYTHTENBHOTO MEPEKPHIBAIOINETO AHANa30Ha), T/ie MEHbIIE PUCK
yXYIIIEeHUs KOJJIEKTOPCKUX CBOMCTB miacta. CneunaaucTy JOJKHO OBITh M3BECTHO,
410 MB nMeeT BrICOKOE conepikaHne aHUOHOB cyinbdaToB. COOTBETCTBEHHO, MPHU
CMeIMBaHUU noaMemneaemMoro noroka OO-nepMeaTta U NOAMELINBAEMOT0O OTOKA
H®-nepmeara ¢ monmemupaeMbiM NOTOKOM MB, HeoOxoaumo cTporo
KOHTPOJIUPOBATh JUIS MJIACTa PUCK 3aKkucieHus (1 oOpa3oBaHus OTJIOXEHHH). Puckom
3aKUCJIeHNs] HEPTEHOCHOIO MJIacTa U PUCKOM 0Opa30BaHUs B HEM OTJIOKEHUH MOXKHO
yIpPaBJIsTh BBEAECHHEM B OJIOK YIpPaBIEHHS BEPXHEro npenena (rpaHUYHON BEJIHMYHUHBI)
111 KOHLEHTpALUK Cyib(daTa B CMEIIaHHON cl1abOMUHEPaIN30BaHHON HarHeTaeMoi
Boze, 00bIYHO cocTaBnstomero 100 Mr/i; npeanouyTuTenbHo, SO Mr/a u, B 4aCTHOCTH,
40 mr/m.

CmecurenbHas cucTeMa KOMILUIEKCHOW CUCTEMbI MOXKET, B HEKOTOPBIX CIydasix,
BKJIIOYATH pe3epByap (st XpaHEHHSI KOHLEHTPaTa, COAEPKAILIEro BOJHBIH pacTBOP
WU CYCIIEH3UI0 OJHOM nuiu 0osee 100aBOK, CTAOUIM3UPYIOIMMX MEJKHUE YaCTUIIBI) U
OCHOBHYIO NMUTATEJbHYIO JIMHUIO AJIS Mepefadyu KOHLeHTpaTa. B Tom cinydae, eciu B
CMECHUTENIbHON CHCTEME MOJNYYarT €AUHYIO CTa00OMHHEPAIN30BAHHYIO HATHETAEMYIO
BOJly, IUTaTeNbHAas JTUHUSI KOHLIEHTPAaTa MOXET UMETh APOCCEbHBIN KanaH 1Js
nepenayy U3MEHsEMbIX KOJUYECTB MOJMELINBAEMOro NOTOKA KOHLIEHTPATa,
cozepKalero BOAHBIA PacTBOP MJIM CYCIIEH3UIO OJHOM Uiu Oojee no0aBOK 1JIst
CTAaOUNIM3aNN MEJIKHUX YaCTHUI, K TOUKE CIUSHUS JJIs TOTOKA
c1abOMUHEPATU30BAHHON HarHeTaeMoi Boabl. [Ipu 3TOM peryaupyeMslid KiamnaH
MOXET OBITh YCTAHOBJIEH B Pa3HbIE MOJOKEHUSI MEXKIY IMOJHOCTBIO 3aKPBITHIM

MOJIOKCHUEM U MOJTHOCTBIO OTKPBITBIM IMOJIOKECHUEM, TEM CaMbIM obecrneuunBas
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nepenavy pa3JudHbIX KOJHYECTB KOHIIEHTPATA B TOUKY CHMsHUA. B anbrepHAaTHBHOM
clydae, OCHOBHAs MUTATENbHAS JIUHUS U KOHIIEHTPaTa MOXKET Pa3aeNaThCs C
dbopmMupoOBaHUEM NEPBOH, BTOPOH U, ONIMOHAJIBHO, JOMOJHUTENbHBIX OTBETBIECHHBIX
NUTATEIbHBIX JTUHUH IJI KOHLEHTPATa, KaXxkaas U3 KOTOpbIX 000pynoBaHa
peryaupyemMbIM KJIallaHOM (HampuMep, JPOCCEIbHBIM KJIAMMAHOM), AJIsI Iepenavu
U3MEHSEeMbIX KOJUYECTB MOJAMENINBAEMOTr0 MOTOKA KOHLIEHTPATa K TOUKE CIUSHUS AJIS
(dbopmMupOBaHUs TEPBOI, BTOPOH U, ONMUHOHAJIBHO, JOTOJHUTEIbHBIX
c1abOMUHEPATU30BaHHBIX BOA. [Ipr 3TOM KOHTPOJLIEP MOXKET MOAAEPKHBATH COCTABbI
NIEePBOMH, BTOPOH M JHOOBIX JOTOJTHUTENBHBIX CMEIIAHHBIX CIA00MHHEPATIN30BAHHBIX
HAarHeTaeMbIX BOJ B Mpejesax 3aJaHHbIX Pa00YuX IUana3oHOB (MJIM COCTaBa €IUHON
CMEIIAHHOH CcJIa0OMHHEpPaIN30BAHHONW BOABI B MIpeesax MmepeKkpbIBaromero pabo4yero
AWana3oHa), AOTMOJHUTEIbHO ONpeaeJeHHbIX IPAHUYHBIMHU BEJIMYHHAMHE (BEPXHUM H
HIDKHHUM TIpenesiaMu) Uil KOHIneHTpauuu(-i) nodaBku(-ox) nis ctabunusanuu
MEJIKUX 9acTHL. BJIOK yrpaBieHus: MOXKET OCYIIECTBIISITh HEMPEPBIBHBIN KOHTPOJIb
(MOHUTOPHHT) pacxoaa KOHLUEHTPAaTa B OCHOBHON MUTATENbHON JUHUU KOHI[EHTPATa
WJIM PAacXOJ0B MOTOKOB KOHLIEHTPAaTa B OTBETBJIEHHBIX MUTATEIbHBIX JUHUIX
KOHIIEHTPATa B PeajJbHOM BPEMEHHU, U MOXKET IPOU3BOAUTH OBICTPBIE PEryIUPOBKHU
pacxona KOHILEHTpPATa, UCIOJIb3ys PeryJupyeMblil KianaH(-bl), U3MEHss, TEM CaMbIM,
KOHIEHTPALUIO OOHON uiu Oosiee CTaOMIN3UPYIOMIUX MEJIKHe YaCTUILIBI 100aBOK B
COCTaBHOM IOTOKE HAarHETaeMOW BOJBI.

Crabunusupyrouiei MeJIKue 4acTULbl 100aBKO(-aMi) MOKeT OBITh
HEOpPTaHUYECKasi COJIb, HAPUMEP, COJIb IBYXBAJIEHTHOTO KATHOHA UJIU COJIb KaJIHSI.
[IpennouTUTENbHO, COJBIO IBYXBAJIEHTHOTO KATHOHA MOXET OBITh COJIb KaJIbIIUs,
HampuMep, XJIOPUJ KajabLiusi, OpPOMUJ KaJbLUsI UK HUTPAT KaIbLUs,
NPEANOYTUTENBHO, XJIOPUA KAJbLH UKW HUTPAT Kajablus. HUTpaT KaJablUs MOKET
OBITH TAKKE€ MPEATIOUYTUTENICH JJISl MPEIOTBPALIEHHS 3aKUCICHHS, TTOCKOJIBKY
HUTPATHBII aHUOH MOXET CIIOCOOCTBOBATH PA3BUTHIO HUTPATOBOCCTAHABIMBAKO IIUX
OakTepuii, KOTOPbIE MOTYT BBITECHUTH CYJb(AaTOBOCCTAHABIHNBAKIINE OAKTEPHUH
(CBb) B OopbOe 3a muTaTeIbHBIEC BEECTBA U YCBOSIEMbIH OPTaHUYECKUN YTIEepO.
[IpennouTUTENbHO, CONb KaJUs BEIOUPAIOT CPENH XJIOPUIA KaJusi, OpOMUIA KU U
HuTpaTta Kajus. [IpenMymecTBo HUTpaTa KaJlusi COCTOUT B TOM, YTO OH TaK)K€ MOXKET

NoAaBJIATH 3aKHCJIICHHUC.
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biok ynpaBieHUsI MOKET aBTOMAaTUUECKH PEryJIHPOBaTh pabOTy CMECUTENbHON
CHUCTEMBI U, TEM CaMbIM, KondecTBa notoka OO-nepmeara, noroka H®-nepmeara (u
J:000r0 ONUUOHAIBHOTrO MOTOKA CHIIbHOMHUHEPAJIN30BaHHON BOABI, Hanpumep MB,
WJIH, B HEKOTOPBIX ClIy4asiX, IOTOKA KOHIEHTpPaTa CTaOMIN3aTOpa MEJIKUX YaCcTHUL),
KOTOpBIE BKJIIOUEHBI B CMELIAHHBIH MOTOK(-1) c1aOOMUHEpaJn30BaHHONH HarHeTaeMoi
BOJBI, B OTBET Ha H3MEHEHHUs B IPUEMHICTOCTH CKBAKUH B OAHOW min Oosee u3
obyiacTel MPOAYKTUBHOTO TJIACTa.

B ToMm ciyuae, eciiu cMecHUTeNbHAS CHCTEMa BbIpa0aThIBaeT €AUHBINA MOTOK
c1abOMUHEPATU30BAHHON HArHETAeMOM BOJIBI, MOHUTOPHUHT PAacXo/ia U COCTaBa
CMEIIAHHOH CJIa0OMHHEpPaJIN30BAHHONW HATHETAEMON BOABI MOXHO MPOBOJIUTH B
peaJbHOM BPEMEHH JUIsl onpeneneHus 3Qp¢GeKTHBHOCTH BBOJUMBIX OJIOKOM
yIpaBJIEHUs] U3MEHEHUH B paboTe CMECUTEIbHOW CUCTEMBI, HAIPABJICHHBIX Ha
noAAepKaHUE COCTaBA €NMHON CMEIIaHHOW C1a0OMHUHEPaTN30BaHHON HarHeTaeMoi
BOJBI B IIpeaesax nepekpoiBaronero padboyero nuanazona. Ecnm ke cMecutenpHas
cuctemMa BhIpadaThIBAET MEPBYIO, BTOPYIO M, B HEKOTOPBIX CJIyYasX, OAHY WU Oojee
JIOTOJTHUTENIbHBIE CTA0OMHHEPATN30BaAHHBIE HATHETAEMbIE BOJIbI, MOHUTOPUHT
pPacxoa0B M COCTABOB CMELIAHHBIX CIa0OMHUHEPATN30BAHHBIX HATHETAEMBIX BOJ
MOYHO MPOBOJUTH B PEAJbHOM BPEMEHHU sl onpeneneHus 3¢pHekTHBHOCTH
BBOJMMBIX OJIOKOM yIIpaBI€HHUS U3MEHEHHI B paboTe CMECUTENbHONW CUCTEMBI,
HaNpaBJIEHHBIX Ha MOAJEpKaHUE COCTaBa MEePBOH, BTOPOH H JIIOOBIX JOMOJHUTEIbHBIX
c1aboMHHEpaNTH30BAHHBIX BOJ B IIpeAesax MepBOTro, BTOPOro U JHOOBIX
IOTIOJTHUTEJIBHBIX 3aIaHHBIX Pa00YNX AUAMA30HOB, COOTBETCTBEHHO. [Ipu
HEOCTATOYHOH 3 PEeKTUBHOCTH, OJIOK YIPABIECHHUSI MOXKET OCYLIECTBISATH
IOTIOJTHUTEJIbHbIE U3MEHEHUs B paboTe cMecuTenbHOl cucTeMbl. COOTBETCTBEHHO,
Oyi0k ympaBiieHUs 001aaeT KOHTYPOM OOpaTHOM CBS3U IUIS YIIPaBIICHUS
CMEIINBAHNEM CMELIAHHOTO MOTOKAa(-0B) cJ1abOMUHEPATN3OBAHHOW BOJBI.

YnpasneHue B pealbHOM BpeMeHHU KonuuectBamu OO-nepmeara u HO-
nepMeara, UCIOJIb3yEMBIMH ISl CMEIIUBAHUA, TyTeM u3MeHeHus konudects OO -
nepmeata u H®-nepmeara, OTBOAUMBIX U3 CMECUTEJIBHON CUCTEMBI YEPE3 JTUHUIO
copoca OO-nepmeara nnu H®-nepmeara, HanpuMep, B aKBATOPUIO (HaIpUMeEp OKEaH),
obecneunBaeT HagexxkHoe perynupoBanue OCPTB u/unu KOHIEHTpPAUNH OTHOTO UJIH
OoJsiee OTAENBHBIX HOHOB B Ipeenax padouero quana3oHa(-0B) Al CMEIIaHHOTO

noToka(-oB) ciaboOMUHEpaIN30BaHHON HarHeraeMmoi Boabl. Takum obpazom,
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obecneunBaetcs Oonee ObICTPOE pearupoBaHUE, YEM IPH MONBITKE U3MEHEHUs
pacxo0B MUTaTeNbHON BOABI, noaasaeMol B y3iel OO u H® ycraHoBku
AeMHUHepaau3auuu (M3-3a MEPTBBIX 00BEMOB B MUTAOLIUX JUHUAX, BEAYIIUX OT y3JIOB
OO n H® k Touke(-aM) CIUSIHUS CMEIIaHHBIX TOTOKOB(-a) C1a00OMHUHEpaJTu30BaHHON
HarHeTaeMOU BOIBI).

Hanee, eciu B KaueCTBE MOJMEIINBAEMOI0 MMOTOKA UCTOIb3yeTCs
CUJIbHOMUHEpaIU30BaHHAas Boaa (Hanpumep, MB) unu koHueHTpat crabunuzaropa
MEJIKUX YaCTHI], YIPABJIEHUEM CTENEHbIO OTKPbIBAHUS PETYIHPYEMOTO (TIEPEMEHHOTO0)
KJanaHa (HampuMmep APOCCENbHOrO KiiaraHa) Ha OOBOAHOW JIMHUHU
BBICOKOMHUHEPAIU30BaHHON BOJBI MJIM HA OCHOBHO! JTUHUU KOHLEHTpAaTa JJis
CTa0UNIM3AUN MEJTKHUX YaCTUIl MOXKHO PEryJIMpOBaTh COCTAB €ANHONH CMEIaHHOMN
c1abOMUHEPATU30BAHHON HArHETA€MOM BOJBI TaK, YTOOBI OH MOANEPIKUBAJICS B
npenenax npearnouYTHTENbHOTO MEPEKPHIBAIOINETO padoUuero 1uana3oHa, B OTBET Ha
U3MEHEHUs MPUEMHICTOCTH HHXKEKLIMOHHOH CKBaXUHBI(-UH), TpOOYPEHHOH B MEPBYIO,
BTOPYIO WJIH JIOOYIO0 JOMOJHUTENBHYIO 00JIaCTh MPOAYKTUBHOTO IJIACTA.

Takum sxe oOpa3om, ynmpaBlIeHHEM CTENEHbIO OTKPBIBAHUS PETYIUPYEMBIX
(M3MeHsIeMbIX ) KJIalIaHOB (HarpuMep, APOCCEIbHBIX KJIAMTAHOB) HA OTBETBIEHHBIX
NUTATEIbHBIX TUHUAX MB (n/unu ynpaBieHueM CTENEeHbIO OTKPbIBAHUS
peryJupyeMbIxX KJIanaHOB (HalmpuMep, IPOCCENbHbBIX KJIANaHOB) Ha OTBETBJIEHHBIX
JUHUSX MOAA4YU KOHLEHTPATa), MOXHO PEryJupOBaTh COCTaBbl IEPBOH, BTOPOH U
Ar000# AOTOJHUTENBHOW CMEMIaHHBIX CI1a0OMUHEPAIN30BaHHBIX HATHETAEMBIX BOJ
TaK, 4TOOBI OHU MOAAEPIKUBAIKUCH B Mpeaesiax MpeAnOYTUTENbHbBIX 3aJaHHBIX Pabounx
JUAMa30HOB, B OTBET HA M3MEHEHUS MPHUEMHCTOCTH HArHETaTEIbHON CKBAKHHBI(-UH),
npoOypeHHO! B MepBOI, BTOPOW HJIU B JIIOOON MOMOJTHUTENBbHON 00acTsIX
NPOAYKTUBHOTO IJacTa.

Takum 00pa3om, MOKHO 3aMETUTh, YTO OJIOK YIIPABICHUS MOKET U3MEHSTh
paboTy YCTaHOBKH JE€MHHEPAIHU3aALUN B PEAJIbHOM BPEMEHH NOCPEICTBOM
peryJupoBaHus OJHOTO UK OoJiee MapaMeTpPOB CHCTEMBbI, & UMEHHO: CTEIEeHU
OTKpBIBaHUSA KJianaHa Ha JuHUHN cOpoca OO-nepmeaTa, CTENEHN OTKPBIBAHHS KJamaHa
Ha nuHUM cOpoca HD-nmepmeara, cTeneHN OTKPBIBAHUS KJIallaHA HA OMIIMOHATBHOU
00BOAHOMN JTMHUYU CHJIIbHOMHUHEPAJIN30BAHHON BOMBI (MJIM CTETIEHU OTKPBIBAHUSA
KJIallaHa Ha OAHOH uiu OoJyiee U3 OTBETBJIEHHBIX MUTATENbHBIX JIMHUN

CHHBHOMHHGP&HH?»OB&HHOﬁ BOI[I:;I), " CTCIICHU OTKPbIBAHUSA KJlallaHA Ha OHHHOH&J’II)HOI’I
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OCHOBHOMW JIMHUM MOAAYU KOHILEHTpaTa CTAa0UIN3aLNU MEJIKUX YacTUL (MJIH CTENeHU
OTKpBIBaHUS KJIallaHA HAa OAHON MM OoJiee U3 OTBETBJIEHHBIX JIUHUNM MOoAayu
KOHI[EHTpAaTa Jis CTaOUIU3aIIUH MEJIKUX YaCTHII).

B KOMIIEKCHYIO CHCTEMY, MPEAJIOKEHHYIO B HACTOSILIIEM U300peTeHUH, B
YACTHOCTH, B CMECHTEJIBHYIO CUCTEMY, MOTYT OBbITh BKJIIOUEHBI Pa3JIMYHbIE 30HBI
(maT4yuku). DTU 30HIBI MOTYT OBITh UCIIOJBb30BaHbI 1151 onpenenenus OCPTB u/unu
HOHHOTO COCTaBa CMEIIAHHOIO MOTOKa(-0B) clIabOMHUHEPaTU30BAHHON HarHeTaeMOM
Bonbl. Hanmpumep, OCPTB cMmemanHoro notoka(-oB) caiaboMUHEpalTu30BaHHOMN
HAarHeTaeMoOW BOABI MOXET ObITh ONPEAENIEHO IO €ro MPOBOJUMOCTH, B TO BpeMs KakK
KOHIIEHTPALUU OTJAEJIbHBIX HOHOB HJIH OTAEJIbHBIX HOHOB [0 THIIAM HOHOB MOTYT
OBITH OMIpPEENICHBI C UCTIOJIB30BAHUEM CTEKJISTHHBIX 30HJIOB ¢ MEMOpaHaMu,
NPOHMIIAEMBbIMH JIs1 KOHKPETHBIX OTJEJIbHBIX HOHOB MJIM OTAEJIbHBIX HOHOB MO THUIIAM
MOHOB. AHAJIOTUYHO, 30HbI (HATUUKH) MOTYT OBITh yCTaHOBJEHBI HA TUHHUIX OO -
nepmeara u H®-nepmeara, moboii o0bennHennoi nuaun OO/H®-nepmeara (raoe
obbennHeHHbI noTok OO/H® nepmeara, B HEKOTOPBIX Ciydasix, cMemaH ¢ MB win
KOHIIEHTPATOM JJIsI CTAOMIU3aLUN MEJIKUX YaCTHUL, st GOPMUPOBAHUS CMEIIAaHHON
c1abOMUHEPATU30BAHHON HarHETaeMOM BOJIBI), M ONLUOHAIBPHON OOBOAHON JTUHHUH
CUJIbHOMHHEPAJU30BAHHON BOJBI, ISl MOJy4YeHUs naHHbIX, oTHOCsAmuxcss kK OCPTB u
noHHOMY cocTaBy noroka OO-nepmeara, noroka H®-nepmeara, oniiuoHaIbHOr0O
NOTOKA CUJIbHOMUHEPAJIU30BaHHOM BOIbI (1 I060ro oObenunenHoro noroka OO/HO -
nepMeara). JlaTuuku pacxoja MOTYT Tak)Ke YCTAHABIMUBATHCS HA JIMHUIX
NPOXOKICHUS IS OTIPEESICHHs] PACXOA0B Pa3IUYHBIX TOAMEIIUBAEMBIX TOTOKOB
(moroka(-oB) OO-nepmeara, notoka(-oB) H®-nepmeara, onuuoHaIbHOTO MOTOKA(-0B)
CUJIbHOMHUHEPAJIM30BAHHOW MUTATEIbHON BOABI U JIOOOr0 KOMOMHUPOBAHHOTO MOTOKA
OO/H®-nepmeara, U ONUHOHAIBHOTO MOTOKA KOHLEHTPATA JJIsl CTaOMIN3al UK
MEJIKMX YaCTUll), U Uit onpenesenus pacxonos OO-nepmeara B nuauu copoca OO-
nepmeara u H®-nepmeara B tuaun copoca H®-nepmeara.

CoOOTBETCTBEHHO, CMECUTENIbHAS CUCTEMA MOXKET CONEePIKATh!

a) JATYUKU KOHLEHTPALNU HOHOB AJIS H3MEPEHUS] MUHEPATU3aLUHN UIIH O001Iero
COAepKaHUs PAaCTBOPEHHBIX TBEpAbIX BemecTs (Ct), KOHIEHTPALNU OTAEIbHBIX HOHOB
(C1) unu oTHeNbHBIX HOHOB IO PA3HBIM THUIIAM MOHOB B OAMEIINBAEMOM MOTOKe(-ax)
OO-nepmeara, nogmemunBaemMoM noroke(-ax) H®-nepmeara, mro6om 00beTMHEHHOM

noamemuaeMoM notoke(-ax) OO/H®-nepmeara, 1 ONIMOHAIBHOM MOAMEIINBAEMOM
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notoke(-ax) MB, onunoHalbHOM MOAMEIINBAEMOM MOTOKe(-ax ) KOHIEHTpaTa
CcTa0UNIM3aMN MEJIKHUX YaCTHUIl, U COCTAaBHOM MOTOKe(-aX) c1abOMHUHEPaTN30BaHHON
HarHeTaTeNbHOHN BONbl. B yacTHOCTH, CMeCHTEeNbHAs CUCTEMA MOXKET UMETh JaTYHKH
KOHILIEHTPALIUU HOHOB JIJI1 U3MEPEHUs 110 MEHbINEH Mepe ONHOM U3 KOHLEHTPAIUH:
OCPTB, aHHOHOB XJIOPUAOB, AHUOHOB OPOMHUIOB, KATHOHOB KaJIbI[Hsl, KATHOHOB
MarHusi, KATHOHOB KaJiusi, aHUOHOB HUTPATOB U AaHHOHOB CyJb(aTOB, IJIs
noaMemuBaemMoro noroka(-os) OO-nepmeara, mogmennBaemMoro noroka(-os) HO-
nepMeara, JIIoOOro KOMOMHHUPOBAHHOTO oAMemuBaeMoro noroka(-os) OO/H®-
nepMeara, ¥, ONUOHAJIbHO, MOJMENINBAEMOr0 MOTOKa(-0B)
CUJIbHOMUHEPAJIU30BAHHON BOIBI;

0) maT4uku pacxona JJis UK3MEPEHUs OAHOTO HJIH Oojiee U3 PacXxom0B:
noaMemusaemoro noroka(-os) OO-nepmeara, cOpocosoro moroka OO-nepmeara,
noaMemuBaemMoro noroka(-os) H®-nepmeara, coOpocosoro noroka H®-nepmeara,
1000ro KOMOMHUPOBAHHOTrO NMoaMeInnBaeMoro noroka(-os) OO/H®-nepmeara,
ONMIIMOHAJIBHOTO OOBOAHOI'O MOTOKA(-0B) CHIbHOMUHEPAITN30BAHHONW BOJBI,
ONIIMOHAJBHOTO MOTOKA(-0B) KOHIIEHTPATa CTa0MIN3aTOpa MEJIKUX YaCTUL U
CMEIIAaHHOTO MOTOKa(-0B) c1abOMUHEPATN30BAHHONH HArHETAEMOUW BOJIBI.

JlaT4rKKM KOHLUEHTPALMH HOHOB, JATYUKH Pacxona u JroObie Ipyrue ONuCaHHbIe
31€Ch NaTYUKHU, MOTYT CBA3BIBATHCS C OJIOKOM yIPABJIEHHUS C UCTIOJIb30BAHUEM JIF00 O
TEXHUKH CBSI3H, HAIPUMEP, MPSMBIM 3JIEKTPUIECKUM COEIUHEHHEM UIIN
OecrpOBOAHBIM 3JIEKTpUUYECKUM coenuHenuneM (Hanpumep, Wi-Fi, Bluetooth).

U3-3a pucka yXyALEeHHs] KOJUIEKTOPCKUX CBOWCTB IJIACTa MPH 3aBOJHEHUHU
c1abOMUHEPATU30BAHHON BOJIOW, 3HAUEHUE MAaKCHMAJbHO JOMYCTHUMOIO TOBBILIEHHS
JABJICHUSI B HATHETATEJbHOW CKBakMHe(-ax ), MPpOOYpEHHON B MEPBYIO, BTOPYIO
T00YI0 TOTOJHUTENbHYIO 00JaCTH MPOAYKTHBHOTO IJIACTA, MOXKET OBITh BBEAEHO B
Onox ympasnenus. Ecnu nist mepenadyu nepBoii, BTOPOU U JOMOJHUTEIbHOMN
HAarHeTaeMoOW BOJ K HarHETaTEJbHOW CKBaKHHe(-aM), MpOOypEHHOH B MEPBYIO,
BTOPYIO U JIOOYIO JOMOJHUTENbHYIO 00JaCTh MPOAYKTUBHOTO TJIACTA, UCIIOJNB3YIOTCS
BBIJI€JICHHBbIC HATHETATEIbHbIC JTUHUSA(-1), B OJIOK YIIPaBJIEHUS MOXKET OBITh BBEICHO
MaKCHMAaJbHO JOMYCTUMOE CHHIKEHHE Pacxo/a sl KaXKA0TO MOTOKA HarHeTaeM o
BOJbI Ha BBIXOJl€ HATHETATEJIbHOTO HACOCA(-0B) HA KaXXAOH BBIIEIEHHON JIMHUU
NPOXOKIECHUS (MPEBBILIEHHE KOTOPOrO BEAET K HEIPUEMIIEMOMY CHUKXEHUIO

NpUueEMHUCTOCTHU CKB&)KI/IHI)I). Kak YBCIUYCHUEC CKBAKUHHOI'O JaBJICHUS B
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HarHeTaTeNbHON CKBa)XXHHE, MPOOYypEeHHOH B OAHY U3 00JacTel NPOIYKTUBHOTO
IJ1acTa, Tak U CHU)KEHHE PAacxojia MOCje HarHeTaTeIbHOro Hacoca(-0B) B BBIAEJIEHHBIX
JUHUSX TPOXOKAECHUS, ABJISIOTCS MOKa3aTeIIMHI NOTEPU IPUEMHUCTOCTH,
BO3HUKAIOIIEH U3-3a YXYALIEHUs KOJJIEKTOPCKUX CBOMCTB IJIacTa B OJHOM U3
oOnacTeil IPOAYKTUBHOIO MJIACTA.

JlaBJieHUE B HATHETATEJbHON CKBaKMH(-ax) BONM3M HEPTEHOCHOTO CJIOS B
Ka)XJ10# 00JIACTH MPOAYKTUBHOTO IIacTa (MM PacxoJ] CMEIIaHHOM
c1abOMUHEPATU30BAHHON HarHETATEIbHON BOABI TIOCJIE HATHETATEILHOTO Hacoca(-0B)
B BBIJICJICHHBIX HATHETATEJbHBIX JIMHUSIX HATHETATEJIbHON CHCTEMBI) MOJKHO
HaOJII0aTh B peaIbHOM BpeMeHH. MOHUTOPUHT aBJICHUSI B HATHETATEIbHON
CKBaXHHE(-aXx) MOJKET MPOBOJHUTHCS C UCTIOJIb30BAHINEM CKBAXKMHHOTO
U3MEPUTENBHOI'0 YCTPOHCTBA, HAIPUMED, AATYNUKA NaBJICHHS, COEIMHEHHOTO C OJIOKOM
yIpaBJIEHUs], HAIPUMEP, BOJOKOHHO-ONTUYECKOH JINHUEH Mepenavyu TeIeMeTPpUIeCKHX
OAHHBIX MM JIFOOBIM JPYTUM MOAXOASINUM KAHAJIOM CBSI3H.

Ecnu Gnok ynpaBieHus onpeaenseT najgeHne NpUeMUCTOCTH HarHETaTEIbHOM
CKBaXUHBI(-MH), MPOOYPEHHON B ONHON Uiau Oojee 00NacTAX NMPOAYKTUBHOTO IUIACTA,
OH MOXET BbIOpaTh Apyroil pabouunii Auamna3zoH (UiIu APyroil mepeKpbIBArO NN
pabounii TUana3oH) AJs COCTaBa CMEIIAHHOTrO NMOTOKA(-0B) HArHETaeMON BOMBL,
KOTOPBIH, COTJIACHO IPOTHO3aM, XapaKTepHU3yeTCsl MEHbIIUM PUCKOM YXYyAIIEHUs
KOJIJIEKTOPCKUX CBOMCTB mjacrta (Ipu Mojaaep kaHuu MPUEeMIIEeMOTO YPOBHS
noseimenus Hepreornaun (ITHO) nns obnacTu(-ei) NpoayKTUBHOTO IJIACTA), U
MOKET Jjajiee CKOPPEKTHUPOBATH COOTHOLIEHHE KOMIIOHEHTOB CMECH Pa3HBIX
NOAMENINBAEMBIX MOTOKOB TaK, YTOOBI COCTAB CMEIIAHHOW CI1a00OMUHEPATU30BAHHOM
BOJbI, HATHETAEMOI B HArHETATEJIbHYIO CKBAXXUHY(-bI), TPOOYPEHHYIO B 00JaCTh(-H)
NPOAYKTHBHOIO IJIACTA, MMOMAaAaji B 3TOT Apyroi pabounii nuanazoH(-sl) (MK Apyrou
nepeKprIBaAO U padounii fuana3oH). biok ynpaBieHUs MPOAOJIKAET B PEabHOM
BPEMEHU BBINIOJIHATH KOHTPOJIb AABJICHUS B HArHETATENbHON CKBaXKHHE(-ax),
npoOypeHHOH B 001acTh(-1) MPOAYKTUBHOTO MIJacTa (MU pacxona mocie
HarHeTaTeJlbHOTO Hacoca(-0B) IJIs BbIAEJIEHHBIX HATHETATEIbHBIX JUHHUH, BEAYIIHX K
HarHeTaTeNbHON CKBakuHe(-aM), mpoOypeHHo#l B 001acTh(-1) NPOAYKTUBHOTO
acTa, rae oOHapy KeHO MajeHne NPUEMUCTOCTH) B PeajJbHOM BPpEMEHHU, YTOOBI
ONpeneTnuTh, KaK MPOUCXOAUT cTaOUIU3anus NaBjeHus (MU pacxona) B OTBET HA

HarHeTaHWe CMELIAHHON c1a0OMUHEpPaNIn30BaHHON HaTHETaeMOMN BOJbI, COCTAaB
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KOTOPOH HaXOAHUTCSA B MPEANOUYTHTEIbHOM padoyeM nuana3zone (uiau
IpEeANOYTUTENBHOM MepeKphIBaoIneM padoueM anana3zone). Ecnu sToro He
IPOUCXOAUT, OJIOK YIPaBJIEHUS MOXKET OCYLIECTBUTH JaJbHENHIINEe H3MEHEHHUS B
paboTe cMeCcHUTeNbHOW CUCTEeMBI JJIS aJalTallii COCTaBa CMEIIAHHOTO MOTOKa(-0B)
crnaboMHHEpaNTU30BAHHON HArHETAeMOW BOABI K APYTrOMY NPEATIOUYTHTEIbHOMY
pabouemy nuamna3oHy (MM NIPEANOYTHTEIPHOMY MEPEKPhIBAIOIEMY pabouemy
AWANa3oHy), AJisi KOTOPOro, MO MPOTHO3Y, PUCK YXYAIEHUS KOJJIEKTOPCKUX CBOMCTB
I1acTa eme HUXXe. DTO UTEePALMOHHBINA MPOLECC, KOTOPbIH MOJKET MOBTOPSITHCS
MHOT'OKPAaTHO. B HEKOTOpPBIX cityuasix, OJOK yIpaBIeHUS MOXKET MPUHSTh PEIICHUE O
CHUJKEHHUH pacxona ca1adOMUHEPaIU30BaAHHON HarHeTaeMON BOJBI HIIH MPEKPaLIeHIH
HAarHeTaHus CI1a0OMHHEPATU30BAHHON BOABI B HATHETATEIbHYIO CKBAXKHHY(-bI) ONHOM
wiu Oosee oOnacTedl MPOAYKTUBHOTO IJIACTA, €CJIU aBJICHHE NMPOAOJIKAET HAPaCTaTh.
3aTeM OJIOK yIpaBJeHHsS MOKET NPUHSTh PEeIIeHNE O HATHETAHUHU CTAOMIN3UPYIOLIEro
MeJIKHEe YaCTULBI COCcTaBa (Hampumep, Hepa30aBIEeHHOTO KOHIEHTpATa JJIst
CTa0UNIM3aMN MEJIKHUX YacTUI) B HEPTEHOCHBIN cyoi(-n) obnactu(-ei)
NPOAYKTUBHOIO IJIACTA, TI€ UMEETCs Claja MPUEeMUCTOCTH, Ha CPOK B HECKOJIBKO
IHEeH, nepes BO30OHOBJIEHHEM 3aBOAHEHHS CIabOMUHEPaIU30BaHHONW BOAOM.

Kak npaBuio, B OJIOK ynpaBJieHUs BBOASTCS KOPPENALUUA MEXAY
COOTHOUIEHUSIMU COCTABJISIIOIIMX CMECH Pa3JIMYHbIX OAMEIINBAEMBIX ITOTOKOB H
COCTaBaMH MEPBOr0, BTOPOTO U JOOOro TOMOIHUTEIbHOIO CMELIAaHHBIX TOTOKOB
c1abOMUHEpaATU30BAHHON HarHETaeMOMN BOABI HJIM COCTaBa MOTOKA €UHOM
HarHeTaeMoW BOAbI (HampuMep, KOPPEJSILUA MEKIY COOTHOIIEHUSIMHU COCTABJISIO LITUX
CMeCH Pa3IMYHbIX MTOAMEIIUBAEMBIX IIOTOKOB U OAHOI0 UK 0oJjiee U3 mapaMeTpoB:
OCPTB, ocMOTHYECKOTO MOTEHLHAJa, KOHIEHTPALIUU OTAEIbHBIX HOHOB,
KOHIIEHTPALUU OTAEJIbHBIX HOHOB IO THIIAM MOHOB, COOTHOLIEGHHS OTAEJbHBIX HOHOB
U COOTHOLIEHHS OTIEJIbHBIX HOHOB IO THIIAM HOHOB B COCTABHOM IOTOKE
c1abOMUHEPATU30BAHHON HArHETAEMOM BOJIBI). DTHU KOPPEISLHH MOTYT OBbITh
OCHOBaHBI Ha JonylneHuu, uro cocrasel H®-nepmeara, OO-nepmeara u
OMIIMOHAJBHOT'O MOAMEIINBAEMOTO MMOTOKA CUIbHOMHUHEPAIN30BAHHONW BOBI
(mampumep, MB) ocTarTCsl, B OCHOBHOM, MTOCTOSIHHBIMH (B TIpenesax 3aJaHHbIX
IOMYCKOB) B X0/€ pabOThl YCTAHOBKH AeMHuHepanu3aunu. CoCTaBIsA0 e
CMEIINBAHMS PA3JIUYHBIX MOAMEIIHBAEMBIX ITOTOKOB 3aBHCAT OT PACXOJIOB PA3JIMYHBIX

NOAMECIINBACMBIX ITOTOKOB, IOABOAUMBIX B TOLIKy(-I/I) CIHUSHHUS CMECUTENbHOMN
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CUCTEMBI, 17151 GOPMUPOBAHUSA MEPBOTO, BTOPOTO M AOTIOJTHUTENbHBIX CMEIIaHHbIX
MOTOKOB CJ1a0OMHUHEpaJTU30BAaHHON HAarHETaeMOW BOJIbI HJIM €IUHOTO MOTOKA
cila0OMUHEPaTu30BaHHON BOJBI.

B Oyok ynpaBieHus: Tak>Ke MOTYT BBOJUTHCS KOPPEISALHUH MEXAY CTEMEHbIO
OTKpBIBaHUA pa3rpy3ouHoro kinanaHa H®, cTeneHplo OTKpbIBAaHUS Pa3rPy304YHOTO
kinanana OO, cTeneHbl0 OTKPBIBAHUS PETYJINPYEMOro KianaHa(-0B) Ha ONMIMOHAIbHON
OCHOBHOMW MUTATEJbHOHN JUHUU CUJIBHOMUHEPAJIU30BAHHON BOJBI MU OTBETBIEHHBIX
JUHUAX CUJIBHOMUHEPAIN30BAHHOMN BOJBI, U CTENEHbK OTKPBIBAHUS PETYJIUPYEMOTO
KianaHa(-oB) Ha OMIIMOHAJIBHON OCHOBHON JIMHUM MOJa4YU KOHIIEHTPATA
CcTa0UIIM3aTOpa MEJKUX YACTHI] UJIM OTBETBJIEHHBIX JINHUAX MMOJa4YHl KOHIEHTpPATa
cTabuNn3aTopa MEJKUX YaCTHUL, C OAHON CTOPOHBI, H PACXOAaMHU MOIMELINBAEMBIX
notokoB H®-nepmeara, OO-nepmearta, ONIUOHAIbHON CUJIbHOMUHEPAJIN30BaHHON
BOJbI U ONMUHOHAJIBbHOTO KOHLEHTpaTa cTabunusaropa Menkux gactuil. I[Ipu sTom 610k
YIPaBJIECHUS] MOXKET yIIPaBIATh COOTHOIIEHUSIMHU KOMIIOHEHTOB CMECHU U, TEM CAMBIM,
COCTAaBOM €IMHOH CMeIIaHHOW cIa0OMUHEPaTu30BaHHON HarHETaeMON BOJBI HIIH
MEePBBIM, BTOPBIM UJIM AOMOJHUTENbHBIM COCTABHBIMU MOTOKAMU
c1abOMUHEPATU30BAHHON HArHETA€MOI BOJBI, TIOCPEACTBOM U3MEHEHHS CTENIEHH
OTKPBIBAHUS OJHOTO MJIM O0Jiee YIOMAHYTBIX BbILIE PETryJIUPYEMBbIX KJIAaHOB, IS
MOJIyY€HHsI COCTABOB €IMHON CMEUIaHHONW c1a0OMUHEpaIn30BaHHON HarHeTaeMoi
BOJABI MJIU MEPBOi, BTOPOH M AOTOJHUTEJBHBIX CMEIIAHHBIX CIa00OMUHEpPaIu30BaHHbIX
HarHeTaeMbIX BOJ, COOTBETCTBYIOLIUX 3aJaHHOMY (BbIOpaHHOMY HUJIM 3apaHee
omnpeneJeHHOMY) pabodyeMy quana3oHy, nepekpbiBaroieMy pabodne quamnasoHbl s
NePBOW, BTOPOU | JIFOOOH MOMOJHUTEIbHOW 00lacTel MpOAyKTUBHOrO miacta. B
pe3yabTaTe, Pacxobl Pa3JIUYHbIX NOAMEIINBAEMBIX IOTOKOB, IPEAHA3HAYEHHBIX A
nepenayu B TOYKY(-M) CMEUIMBAHHUSI, MOTYT PEryJUPOBATHCS B peajJbHOM BPEMEHH,
obecreunBasi, TEM CAaMbIM, HAXOXIEHHUE COCTAaBa €QUHON CMEILIaHHOMN
c1abOMUHEPATU30BAHHON HarHETAeMOM BOJIBI B IIpEeax MepeKkpriBatoero pabodero
Iuana3oHa, UIN HaXOXKIEHUE COCTABOB MEPBOH, BTOPOH U JI0OOOH JOMOTHUTENBHON
c1abOMUHEPATU30BAHHON BOJ B Ipeesax 3aJaHHbIX pabounX AMANa30HOB JJIs
NePBOH, BTOPOH | JTHOOBIX JOMOJIHUTENBHBIX 00J1aCTeH MPOAYKTHBHOIO IJIACTA.

Kak nmpasuno, rpanuunsie Benuunsasl 1ist OCPTB cmemanHoro noroka(-oB)
c1abOMUHEPATU30BAHHON HarHETAeMOM BOJIBI MOTYT HaAXOAHUTHCS B HHTEpBaje oT 200

no 10000 mr/a, npeanoutrurenbHo, ot 500 no 10000 mr/n. O6bryHO, Oosiee HU3KHUE
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3HaueHus uHTepBana nis1 OCPTB obecnieunBaroT Oonee Boicokyro [THO, B TO Bpems
Kak Oojee BbicOKHe 3HaueHus nHTepnana 11 OCPTB cHmxaroT puck yxynmeHus
KOJIJIEKTOPCKUX CBOMCTB IJacTa, 0COOEHHO B HEPTEHOCHBIX IMJIACTaX, UMEO LIUX
nopoxay ¢ 60JbIINM coepkaHueM pa30yXaro X INIMH U/UJIM MUTPUPYIOIINX MEITKHUX
JaCTHL], HAIIpUMep, YaCTULl TJINH UM KpeMHe3eMa. AJbTepHATUBHbIE TPAHUYHBIE
BennuuHbl 111 OCPTB moryT HaxoauThes, Hanpumep, B uHTepBane ot 500 go 5000
mr/a, ot 500 mo 3000 mr/i, ot 1000 go 2000 mr/a, ot 2000 mo 5000 mr/n, wiu ot 3000
10 7000 mr/x (B 3aBUCHMOCTH OT PUCKA YXYALIEHUS KOJJIEKTOPCKUX CBOWCTB IJIacTa).
biiok ynpaBieHUs] MOKET YIPABJIATh COCTABAMHU MEPBON, BTOPOH M JIFOOBIX
JOTIOJTHUTEJIBHBIX CMEIIAHHBIX CIa00MHHEPATU30BAHHBIX HATHETAEMBIX BOJ IS
NEePBOM, BTOPOH M JHOOBIX JOMOJIHUTENBHBIX 00JIaCTeH MPOAYKTUBHOIO IJIACTA TaK,
4TOOBI MOAAEPIKUBATDH €r0 B BEIOpAHHOM MHTEpBase rpaHuuHbIX BenuyuH aisi OCPTB.

Ecnu cymecTByeT puCK 3aKUCICHHUS MJIM PUCK 00pa30BaHUS OTJOXEHHH B
NPOAYKTHUBHOM IIACTE, OJIOK YIIPaBJIEHHS PETYJIUPYET COAEPKAHUE AaHHOHOB
cyiabdaToB B MepBOM, BTOPOH 1 JH0O0N MOMOJHUTEIBHON CMEITaHHbBIX
c1abOMUHEPATN30BAHHBIX HATHETAEMBIX BOJIAX JJIsl MEPBO, BTOPOH U
TOTOJTHUTENBHBIX 00JIacTel MPOAYKTUBHOIO Miacta (MU KOHLEHTPALI aHUOHOB
cyi1b(aToB B €IMHON CMeIaHHON ci1aboMUHEpaTN30BaHHONW HAarHETaeMOW BOJIEe) HA
ypoBHe MmeHee 100 mr/i; npeanouturenbHo, MeHee 50 mr/n, u Haubonee
NpeANnOYTUTENbHO, MeHee 40 mr/i.

OO6bIuHO OJIOK yHpaBjieHHs MOAAEPKUBAET OOIIYI0 KOHIIEHTPALUIO
MHOT'OBJICHTHBIX KATHOHOB B TI€PBOM, BTOPOH M JIFOOBIX JOTIOJTHUTEIbHBIX
CMEIIAaHHBIX HArHETAE€MbIX BOJAX JJISI MEPBOH, BTOPOH U JIFOOOH JOMOTHUTENBHON
00JIaCTH MPONYKTUBHOTO IIACTA (MJIM KOHLEHTPALUI0O MHOTOBAJEHTHBIX KATHOHOB B
eIMHOUW CMEeIIaHHOW c1labOMUHEPATM30BAHHONW HArHETAEMOM BOJIe) B Mpenesax
uHTepBaia ot 1 1o 250 mr/n, nmpeanoyTutenbHo, oT 3 10 150 Mr/a u, B 4aCTHOCTH, OT
50 no 150 mr/n, mpu yCIOBUH, YTO OTHOIIEHHE CONEPKAHUS MHOTOBAJIEHTHBIX
KaTHOHOB B CMEIIAHHOW c1a0OMUHEPATU30BAHHON HarHetaeMoi Bojae(-ax) u
COAEPKaHUSI MHOTOBAJIEHTHBIX KATUOHOB B PEJIMKTOBON BOJE, HAXOASILENCS B
MOPOBOM MPOCTPAHCTBE KOJJIEKTOPCKOH MIACTOBON MOPOABI B KaXKA0H o0acTu
NPOAYKTHBHOIO IJIacTa, coctaBiuseT MeHee 1. OObIaHO OIOK yrpaBieHHs
NOAEPKUBAET KOHLEHTPALMIO KATHOHOB KaJbLHs MEPBOH, BTOPOH M 000

JOTIOJIHUTEJIbHOW CMEIIAHHBIX HarHeTaeMbIX BOJAX AJIsl IEPBOM, BTOPOU U JIFOOOMH
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IOTIOJTHUTENBHON 00JaCTH NPOAYKTHUBHOTO MiacTa (MJIM KOHILEHTPAIUIO KATHOHOB
KaJbIUsl €JUHON CMEIIaHHOH clabOMUHEpaIN30BaHHONW HAarHETaeMOH BOJBI) B
npenenax uaTepsasa ot 1 1o 200 mr/n, npennodyrutenbuo, ot S no 150 mr/n u, B
4acTHOCTH, OT 50 1o 150 Mr/n, mpu yCaoBHH, YTO OTHOLIEHUE COAEPKAHUS KATHOHOB
KaJNblUsl B CMELIAHHON c1a0OMHHEpaJu30BaHHON HarHeTaeMol Boxae(-ax) u

COAEp KaHUSI KATUOHOB KaJbLiUs B PEJIUKTOBON BOJE, HAXOALIENCsA B IOPOBOM
NPOCTPAHCTBE KOJJIEKTOPCKOM MJIACTOBOM MOPOBI B KaXKI0W 00JaCTH MPOAYKTHBHOTO
TIacTa, CocTapjsieT MeHee 1.

OO6bruHO OJIOK yHpaBiIeHUs MOAAEPKUBAET KOHIEHTPALIMIO KATHOHOB MarHus B
NepBOM, BTOPOU U JIFOOOW JOTOJHUTEbHONW CMEIIAaHHBIX CIabOMUHEPATHN30BAHHBIX
HarHeTaeMbIX BOJAX JUIsSl IEPBOH, BTOPOH U OO0 JOMOIHUTENbHON 00aacTh
NPOAYKTHBHOIO IMJacTa (MU KOHLIEHTPAIUI0 MHOTOBAJICHTHBIX KATHOHOB B €JUHOMN
CMEIIaHHOH cJIadOMHHEpaJIN30BAaHHOW HArHETAEMON BOJE) B Mpeesiax HHTEepBaa OT
2 1o 400 mr/n, npeanoututenbHo, oT 10 1o 300 mr/n u, B yactHoctH, ot 100 1o 300
MT/J1, TP YCJIOBUH, YTO OTHOUIEHHE COAEPIKAHHSA KATHOHOB MarHus B CMEIIaHHON
c1abOMUHEPATU30BAHHON HarHeTaeMou Bone(-ax) U CoepKaHUs KATHOHOB MarHus B
PEIMKTOBON BOJAE, HAXOASIIEHCS B TOPOBOM MPOCTPAHCTBE KaXI0H oOnacTu
NPOAYKTUBHOTO IJIACTA, COCTABJsAET MeHee 1.

OO6pIuHO OJIOK yHpaBJIeHUs MOAAEPKUBAET KOHIIEHTPALUIO KATHOHOB KaJIUs B
NepPBOii, BTOPOU U JTIFOOOH MOMOJHUTEIbHOW CMEIIaHHbIX CJIa00OMHUHEPATN30BaHHbIX
HarHeTaeMbIX BOAAX AJIsl MEPBOMH, BTOPOH U 000N JONOIHUTEIbHON 00acTu
NPOAYKTHBHOTO IMJacTa (MU KOHLIEHTPALMI MHOTOBAJIEHTHBIX KATHOHOB B €IHMHOMN
CMEIIaHHOH cJIabOMHHEepaIN30BAHHOW HATHETAEMON BOJIEe) B MpeaesaxX HHTepBaia OT
10 no 2000 mr/a u, B yacTHOCTH, OT 250 mo 1000 mr/n, npu ycaosuu, uro OCPTB B
CMEIIAHHOH cJIa0OMHHEpaIN30BAHHONW HArHETaeMON BOoAe(-aX) OCTAaeTCs B Mpeaesax
I'PAHUYHBIX BEJIMYHUH JJIs1 YCTAHOBJIEHHOTO pabo4ero auama3oHa.

B anbrepHAaTUBHOM Ciydae OJOK YIPaBICHHUS MOXKET MOIAEPKUBATH COCTAB
eIMHOU CMEeIIaHHOW cTlabOMUHEPaTN30BaHHONW HATHETAEMOUW BOJBI B IIpeeiax
BBIOPAaHHOTO MHTEpPBAa, 3aAaHHOTO rpaHnYHbIMU BennunHamu 1is OCPTB (u B
npeaenax BbIOPaHHBIX HHTEPBAJIOB, 3aIaHHBIX 'PAHUYHBIMHU BEJTMYUHAMU IS
COAep KaHUS] MHOTOBAJIEHTHBIX KATHOHOB, COJEPKAHUsA KaTUOHOB KaJbLIM,
comep KaHMUsl KATUOHOB MarHus M COAEPIKAHUSI KATHOHOB KaJus) AJsi 00nacTu

nepekprITus rpaHndHbiX BenuuuH A1 OCPTB (u ans oOnactu nmepexpbITus
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I'PAHUYHBIX BEJIMYHUH JJIs COAEPIKAHUSI MHOTOBAJEHTHBIX KATHOHOB, COJIEP K AHUS
KaTUOHOB KaJIbIUs, COAEPKAHHUS KATHOHOB MAarHusl M COJAEP KaHUs KaTHOHOB KaJus)
ISl IEpBOH, BTOPO U M000H AONONHUTENbHON 001acTell NPOAYKTUBHOTO IJIACTA.

I'pannunbie BenuuuHel Anst OCPTB u koHLEeHTpanuil OTAENbHBIX HOHOB U
KOHLIEHTPALNH JIOOBIX CTAOMIM3UPYIOLINX MEJKHEe YaCTHIbI 1OOABOK sl MEPBOH,
BTOPOH M JIFOOOH JOMOJHUTEIbHON CMEIAHHOHN c1abOMUHEepaIn30BaHHOM
HAarHeTaeMOW BOAbI MOTYT U3MEHSTHCS B 3AaBUCHMOCTH OT PEAKIIUU MOBbILICHHUSI
HepreoTnauu (ITHO) Ha HU3KYIO MUHEPAIH3ALUIO ISl KAXA0H 00nacTu
He()TEHOCHOTO MJjIacTa U COCTaBa MOPObl HEPTEHOCHOTO ClIosi(-eB) Kaka0k obnactu
NPOAYKTHBHOIO IJIACTA U, B YACTHOCTH, OT COAEPKAHMS MOANAI0 IIUXCS pa3OyXxaHUIO U
MUTPALHH TJIUH U MUHEPAJIOB, UMEIOINX OTHOIIEHNUE K YXYALIEHUIO KOJUIEKTOPCKHUX
CBOMCTB ILJIacTa.

OTH rpaHUYHbBIC BEIMYHHBI MOTJIM OBITh ONpEeaeIeHbl aHATU30M 00pa3LoB
KOJIJIEKTOPCKOM MJIACTOBOM MOPOABI, B3ATHIX U3 KaKA0H 00acTH HEPTEHOCHOTO CIIOS
npoAyKTHBHOrO miacta. O0pa3namu KOJUIEKTOPCKON IIACTOBOM MOPOABI MOTYT OBITH,
HarpuMep, OCKOJIKH OPOJBI MJIM KEPH, OTOMPAEeMBbIil U3 CTEHKH CTBOJIA CKBaXUHBI. B
AJIbTEPHATUBHOM CJIy4yae, aHaJu3 KOJUIEKTOPCKOHN MJIACTOBOW MOPOABI, OKPYKAKIIEH
HarHeTaTeNbHYI0 CKBAXXHUHY, MOXKET OBbITh BBIMOJTHEH re0(pU3NUEeCKUM KapoTaKeM C
UCIIOJIb30BAHUEM CKBAXXMHHOTI'O KapOTAXXHOI'0 000py0BaHUs. AHAIU3 MOPOABI JJIs
KaX0i 00J1acTH HEPTEHOCHOT'O CJI0S MPOAYKTUBHOTO MJIaCTa MOXKET BKJIIOYATh,
IOMHMO IPOYEro, onpeaeneHne o0Imero cogepkaHus aprujuiuTa B KOJUIEKTOPCKOH
MJACTOBOM MOPOJE, OKPYKAIOIIEH CTBOJI(-bI) CKBAXKUHBI B IIEPBOM, BTOPOU U JIFOOBIX
ApYrux oOJIACTSAX MPOAYKTUBHOTO Tutacta. O0uiee copepikaHue aprujIINTa B
KOJIJIEKTOPCKOH MJIACTOBON MOPOAE sl MEPBOM, BTOPOU U JIFOOOW NOMOTHUTEIbHOMN
00JIaCTH MPOIYKTUBHOTO IJIACTA MOXKET OBITh OMpPEAEIeHO reoPu3nIecKum
KapoTakeM, peHTreHoBckor audpakuneii (PZl), ckaHupyromei 31eKTpOHHOM
mukpockonuei (COM), CHUHTUIIAIUOHHBIM cyeTdnkoM B UK nuamaszone unu
cUTOBBIM aHanu3oM. O0miee copepkaHue aprujuINTa B KOJUIEKTOPCKOH MJIaCTOBOM
NOpOJ€ MOXKET COCTaBJATh B HHTepBaJie npuMepHo oT 2 mMacc.% no 20 macc.%.
AHanu3 moponbl AJs KakI0H 00JacTH HEPTEHOCHOTO CJIOSI MPOAYKTUBHOTO ILJIACTa
MOXKET TaK)K€ BKJIIFOUATh ONpENesIeHnEe CONepIKaHNUsI MUHEPAJIbHBIX BEIIECTB TJIMHAHOM
¢pakuuu NOpoABl, B 4ACTHOCTH, CMEKTHTOBBIX IJINH (HaIpUMep, MOHTMOPHUIIJIOHHUT),

HI/IpO(bI/IJ'IJ'II/ITOBbIX [JIMH, KAOJTUHUTOBBIX I'NTUH, UJIJIMTOBBIX I'NIUH, XJIOPHUTOBLIX I''IMH U
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IJIAYKOHUTOBBIX TJIMH, U MOYKET OBbITh BBIIIOJHEH METOJOM PEHTI€HOBCKOH AUppaKLUH
(P1) unu ckanupyromei 3aekTpoHHON Mukpockonuei (COM). OnTumanpHas
MUHepanu3anus (1 COCTaBbl) U CMEIIAHHBIX CIa00OMUHEPAIN30BaHHbIX
HarHeTaeMbIX BOJ ISl KaXXJOW 00JIacTH MPOAYKTUBHOTO MJIACTA MOXKET OBITh
onpeaeseHa YCTAHOBJIEHUEM CBS3U YXYAIIEHUs KOJJIEKTOPCKUX CBOMCTB IJIacTa,
BO3HHUKAIOIIETro MPH Pa3HBIX FPAHUYHBIX BEJIUYMHAX MUHEpATU3ALUH (M Pa3TUYHbIX
KOHIIEHTPALUAX OTAEJbHbIX HOHOB M OTAEJIbHBIX HOHOB IO THIIAM HOHOB)
HAarHeTaeMOW BOABI JJIsl Psila PA3IMYHBIX 00pPa30B MOPOIBI C Pa3HBIM COAEPKAHUEM
IJIMH U Pa3HBIM COCTABOM IJIMH, M BBIOOPOM IPaHUYHBIX BEJUYUH JJIsI MUHE PATU3ALUH
(mnm cocraBa) CMeIaHHOH cJ1abOMUHEpPaNIN30BAHHOW HarHeTaeMOM BObI AJIs1 o0pasia
nopoxabl, HauboJjiee OJU3KO COOTBETCTBYIOIIErO MO COCTaBy mopoxe (T.€., UCTIONb3Ys
JaHHBIE 32 MPOIIEAIINE MePUOJIbl) KaXKJ0H 00JacTH MPOAYKTUBHOTO IJIACTA, KOTOPBI
IOJKEH MOJBEPTHYTHCS 3aBOJHEHHIO ClIa0OMUHepalu3OBaHHON Bogol. B
aJbTEPHATHBHOM BapHUaHTE, MOTYT OBITh BBIITOJHEHBI 3KCIIEPUMEHTHI Ha 0Opa3max
NOPOJIBI, B3STHIX U3 001acTeH MPOAYKTUBHOIO IJIACTA, TAe OBl MPOOypeHbI
HarHeTaTelbHble CKBAXKUHBI, C HCIIOIb30BAHNEM JIPYTUX TPAHUYHBIX BEJIUUYHUH IS
MUHEPAIU3aUH U COCTaBa (KOHIEHTPAUNH OTAENbHBIX HOHOB HJIM OTAEIbHBIX HOHOB
10 THIaM MOHOB) JJIsl CMEIIaHHOU cllabOMUHEPaIN30BaHHONW HArHETAEMOM BOJIBI, JJIS
omnpeneseHHs] ONTUMAJIbHOrO JUaNa30Ha Uil MUHEepaIUu3alui U COCTaBa
HarHeTaTeJbHOW BOJABI, MOAJIEeXKAINeil HATHETAHHUIO B KaXYI0 00J1aCTh NPOAYKTHBHOTO
IUIacTa B XOJ€ 3aBOAHEHHUs cl1abOMHHEpaTN30BaHHON BOJOM.

Kak mpaBuji0, NpUEeMHUCTOCTh CKBaXXKUHBI JJIs1 IEPBOM, BTOPOH U JI0OOH
JOTIOJTHUTEJIbHON CMELIaHHBIX CJIa0OMUHEpPAIH30BAHHBIX HATHETAEMbIX BOJ (UK
€IUHOW CMEIaHHOH c1abOMHHEpaln30BaHHON HArHETaeMOH BOJIbl) OTpaHHYEHA
NPOU3BOAUTEIBHOCTHIO YCTAHOBKHU NeMuHepaituszanuu. COOTBETCTBEHHO, 3aBOJTHEHUE
c1abOMUHEPATU30BAHHON BOJIOW MOXKET MPEAyCMaTPUBATh HATHETAHHE NMPOOKHU
HU3KOTO0 nmoposoro oowvema (I10) cMmemanHoOl craboMUHEpaTU30BAHHON HarHeTaeMoi
BOJbI B HATHETATEIbHYIO CKBAXKUHY(-bI), TPOOYPEHHYIO B HEPTEHOCHBIN CJION KaKIOH
001acTH MPONYKTHBHOTO IJIACTa, B KOJMYECTBE, PABHOM MO MeHbInei mepe 0,3
MOpPOBOTO 00BEMA U, MPENMOYTUTEBHO, 110 MeHbInel Mepe 0,4 mopoBoro odbema,
MOCKOJIBKY MPOOKH ¢ TAKHMH MUHUMAJIbHBIMHU IMOPOBBIMH 00 BEMAMHU CKIOHHBI
COXPAaHATh CBOKO LIEJOCTHOCTh BHYTPH Ijacta. 1 orpaHUYeHUs KOJUYECTBA BOJBI,

HarHeTaeMon B KXy 00JlaCTh MPOAYKTUBHOIO IUIACTA YePe3 HAarHETATENIbHYIO
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CKBaXXUHY(-BI), KeJATEIbHO, YTOOBI MOPOBBIH 00BEM CMEIIaHHON
c1abOMUHEPATN30BAHHON HarHeTaeMoO# BOJBI COCTaBIsAN MeHee 1, Oonee
Mpeano4YTUTEIbHO, ObLT MeHee unu paseH 0,9 I10, Haubonee NPpeANOYTUTENBHO,
meHee uiu paseH 0,7 I10, B wactHOCTH, MeHee unu paseH 0,6 110, nanpumep, MmeHee
iy paseH 0,5 I10.

[Tocne HarHeTaHUsI HU3KOTO MOPOBOTO 00OBbEeMa CMELIaHHOM
c1abOMUHEpATU30BAHHON HAarHETAEMOW BOABI B MEPBYIO HATHETATEIbHYI CKBaXXUHY (-
bI), TPOOYPEHHYIO B 00JaCTh MPOAYKTHBHOTO IJIACTA, BHITECHSIOIIAS BOAA MOXKET
OBITh 3aKaYaHa M3 HArHETATEJbHON CKBaXKMHBI(-MH) B HE(PTEHOCHBIH CIIOH
NPOAYKTHBHOIO IJIacTa sl 00eCreueHus MPOABHKEHHS MPOOKH CMELIaHHOM
c1abOMUHEPATU30BAHHON HarHeTaeMoH BOJIBI (2 3HAYUT, M OTCOEUHEHHOW HePTIHON
30HBI, IEPEMEAaeMON BBITECHSIOIINM areHTOM) depe3 He() TEHOCHBIH CJIOH miacTa K
SKCIUTyaTallMOHHONW CKBaXXKMHE, MPOOypeHHOH B 001acTh HEPTEHOCHOTO CIOS
NpoAyKTUBHOTO macta. KpoMe Toro, 3akaunBaHue BBITECHAIOLIEH BOJBI MOXET
noTpedoBaThCs AN MOANEPIKAHUS NaBICHUS B 3TONW 00JIACTH MPOAYKTUBHOTO TJIACTA.
OObryHO, BeITecHsIOast Bona umeet 110 Gonbine, yem npoOka BOJHON BBITECHSIOLIEH
TEKy4eH Cpenbl.

IIpeanoYTUTENBHO BBITECHSIOLEH BOJOU sIBJISIETCS MOATOBAPHAsl BOJA UJIU CMECH
MOPCKOM BOJBI U MOATOBAPHOU BOJBI, B 3aBUCUMOCTH OT KOJINYECTBA MOATOBAPHOU
BOJBI, OTJEJIEHHON Ha IPOMBICIOBOM 00OPYIOBAHUH OT AOOBITHIX TEKYYHX CpPEN.
Hcnonp3oBaHue NOATOBAPHON BOABI B KAU€CTBE BBITECHSIOLIENH BOJbI
MPEANOYTUTEIBHO B CBSI3U C OFPAHHUYEHUAMHU HA YTUIN3ALUIO TOATOBAPHOI BOJAKI B
MOPCKYI0 akBaTopuio. COOTBETCTBEHHO, MOCJe 3aKaYUBaHUsI IPOOKHU
c1abOMUHEPATU30BAHHON HATHETAeMOU BOJBI B HATHETATEJIbHYIO CKBAKUHY(-bl),
npoOypeHHYI0 B 00J1aCTh MPOAYKTHUBHOTO IJIACTA, HATHETATeNbHAsA CKBaXKUHA( -bI)
MOKET OBITh UCIIOJb30BAHA B KAYECTBE YTUIN3ALMOHHON CKBAXXUHBI MOJTOBAPHOHN
BOJIbI.

HOI[DO6HOC ONHMCAHUE OCYVINECTBJICHUA I/1306D6T6HI/I$[

Hanee nuzo0pereHnne OyneT pacCMOTPEHO CO CChUTKOM Ha ¢ur. 1 u ¢ur. 2

Ha ¢ur. 1 nokaszana KOMIJIEKCHAasl CHCTEMa AJIS MOJyYEeHHs] CMELIaHHON
c1aboMUHEPaATU30BaHHON HATHETAEMOM BOMBI JJISI MPOAYKTHBHOTO MJIACTa, HMEIOIIEro
He(TeHOCHBIN CIION ¢ mepBOi 00JacThi0 56 1 BTOpol obOnacTeio 56', oOnamgar0muMu

pasHbIMHU CBOHCTBaMH mopoasl. B nmepByro obnacts 56 u Bropyro obnacts 56
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npoOypeHo Mo MEHbIIEH Mepe MO OJHON HarHeTareabHOU ckBakuHe 20 u 20',
COOTBETCTBEHHO, U O MEHbIIEH Mepe MO OJHON 3KCIUTyaTallMOHHOW CKBaxkuHe 21 u
21", coorBeTrcTBeHHO. KOMINIEKCHAs cUCTEMa BKJIOYAET. YCTAHOBKY
AeMHUHEepan3aluy, coaepkamyo MeMOpanHbid 050k 1 11st 06padoTku mUTATENBHOM
BOABI 2 (0OBIMHO, MOPCKOH BOJIBI); CMECUTENIBHYIO CUCTEMY, COEPIKAIIYIO Pa3JIUYHbIE
JVHUU NPOXOKAEHU, AJIst GOPMHUPOBAHUS CMELUIAHHOIO ITOTOKA
c1abOMUHEPATU30BAHHON HATHETAEMOI BOJIBI PA3JUYHOIO COCTaBa, B HEKOTOPBIX
chnydasix, pesepByap 50 misi KOHIIEHTpAaTa U HACOC 25 11 CTaOMIU3UPYIOIErO MEJIKUe
YaCTHIbI KOHIIEHTpAaTa; ¥ OJIOK 52 ynpaBiieHUs Ui yIpaBlieHUs: paboToil yCTAaHOBKH
JeMHUHepalu3aluy U JJisl yIpaBieHus CMEeUIMBaHUEM [10TOKa
c1abOMUHEPATU30BAHHON HArHETA€MOU BOJIBI B CMECUTEJIBHON CHCTEME.
KomnnekcHas cucteMa Tak)ke BKJIIOYAeT HarHETATEeIbHYI0 CUCTEMY, COJlEPIKALIYIO
OUH UJH 00Jiee HATHETATENbLHBLIX HACOCOB 24 U HarHEeTaTEeNbLHLIX JUHUN 58 u 58 ' nus
HarHeTaTeNbHbIX CkBaXuH 20 u 20', u mpoMbIcIOBOE 000pynoBaHue 54, COETUHEHHOE
TpyOOMpPOBOAAMU C BRIKHAHBIME JUHUAMU 28 U 28' 5KCIIyaTalMOHHBIX CKBaXHUH 21 u
21"

MewmbpanHbiii 0ok 1 umeeT nogaromuii Hacoc 3, y3en 4 OO u yzen 5 HO
(KaxbIl y3€J MOKET OBITh KaK OJHOCTYIEHYATHIM Y3JI0M, TaK U
MHoroctyneH4atoiM). Kak yzen OO, tak u y3en H® MoryT uMers OHY NUTATENbHYIO
BOAY (HampuMmep, MOPCKYIO BOAY), Kak 3TO moka3aHo Ha ¢ur. 1. OnHako Takxke
npeanonaraercs, utTo OO KoHUEHTpaT (TakKe Ha3bIBA€MbIil B TEXHUKE "peTeHTaTOM")
u3 nepBoit crynenn OO moxeT ObITh pasneneH A GOPMUPOBAHUS MUTAKOLIETO
notoka quisi Bropoit ctynenu OO u nns y3na HO.

VY3en 4 OO0 conepxut Heckonbko moayieit O0. Vzen 5 H® conepxur
Heckobko Moayseit H®. O6braHO, konmuecTBo Moaysel yzna OO u KoauuecTBo
moayneit yzna H® BeiOupaercst Tak, 4TOOBI COOTBETCTBOBATh TpeOyeMOMy 00BbeMy
BeIpaboTku OO-nepmeara u HO-nepmeaTta Aj1s CMEIIaHHOTO MTOTOKA
c1abOMUHEPATN30BAHHON HArHETAeMOU BOIBI MPH 3aBOAHECHUHU
c1abOMUHEPATU30BAHHON BONON. YCTAaHOBKA JEMUHEPAIH3ANHN TAKKE MOXKET ObITh
ocHaleHa 0OBONHOW JIHHUEH O ISl MUTATENbHON BOIBI 2 (HampuMep, MOPCKOH BOABI).

KomMmnnekcHas cucteMa COAEp KUT KuanaHel V1-V8 u pasnuuHble TUHUU
npoxoxaeHus (matpyoku), GOopMHUPYOIINE MMyTH MPOXOXKASHUS TOTOKA, OMUCAHHbBIE

Hwke. Knanmanamu V1-V8 moryTt ObITh JpOCCenbHbIE KIaNaHbl, & CTENEHb OTKPBIBAHUS
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IPOCCENbHBIX KJIATaHOB MOXKET YCTaHABJIMBATHCS OJIOKOM yrpaBieHus (T.e.,
MOJHOCTBIO OTKPBITOE MOJIOXKEHHUE, OJHOCTHIO 3aKPbITOE MOJIOKEHUE, UIIN PA3JIUYHbIe
IPOMEXYTOUYHbIE MOJ0XKeHHs1). COOTBETCTBEHHO, OJIOK 52 ynpaBJieHUs] MOXKET
YIpPaBIATh NOTOKAMHU M JaBJIECHUSIMH Yepe3 MeMOpaHHbIH OJIOK, yIpaBiss MOJA0IIHM
HacocoM 3, knananamu V1-VS5 unu moboii ux komOuHanuen (s mpoCTOTHI
npeacTaBieHus, Ha Gur. 1 He MOKa3aHbl JTEKTPUUECKNE COSTUHEHUS MEXIY OJIOKOM
52 ynpaBieHus1, NOAAKIIUM HacocoM 3, u kianaHaMu V1-V5. B HekoTOpBIX
BAapUAHTAX BBINOJHEHHUs], CBS3b MEXAY OJOKOM 52 ynpaBjeHHs] U MOAAIIUM HaCOCOM
3 u knananamMu V1-V5 MOKET OCyIeCTBIAThCS OECMPOBOIHBIMU CPEICTBAMU CBSI3H,
Hanpumep, Wi-Fi mim Bluetooth.)

Hatuuku Q1-Q10 pacxona UCTIONB3YIOTCS IJIsl ONPENENIEHUs] pacxo/a B
Pa3JUYHBIX JIUHUSIX MPOXOXKAEHUS KOMIJIEKCHON cucTeMbl. JlaHHBIE pacxoaa MOTYT
OpITh HampaByieHb! OT AaT4ukoB Q1-Q10 pacxona B 60K 52 ynpaBiaeHHs MO JTUHUAM
nepenayvn 3JIeKTPHIECKUX CUTHAIOB (MyHKTHPHBIE TUHUM Ha ¢ur. 1) unu mo
OecnpoBOIHBIM KaHalaM cBsi3H, HanpuMmep, Wi-Fi unu Bluetooth. B HekoTopsIx
cayuasx, gatdyukd Q1 u Q2 Ha nuHusx 8 u 7 ana konuernTpara OO u KOHLIEHTpaTa
H®, coOTBETCTBEHHO, MOTYT HE UCMHOJb30BATHCS.

Kpowme Toro, ucnonssyrores gatuuku S1-S7 nns onpenenenus oOmero
coaepxkanus pactBopeHHbIX HOHOB (OCPTB) u/unu KOHIEHTpALUK OTAENIbHBIX HOHOB
WIH OTJEJIbHBIX HOHOB 10 TUIIAaM HOHOB (HAapHUMep, MHOTOBAJIEHTHBIX KATUOHOB HIIH
JBYXBAJEHTHBIX KATHOHOB) B PA3JIMYHBIX JIMHUAX MPOXOXKAEeHUsS. JlaHHbIE O
KOHI[EHTPALlM1 HOHOB TaK)Ke HANpPaBJAIOTCS OT JaTYUKOB S1-S7 KOHIEHTpaLuu HOHOB
K OJIOKy 52 ympaBlieHUs MO JIMHUAM Mepelavyu dJIeKTPUUECKUX CUTHAJIOB (IyHKTUPHBIE
JUHUH, TOKa3aHHbIe HAa (ur. 1) unu no OecpoOBOIHBIM KaHAJaM CBS3H, HApUMED,
Wi-Fi unu Bluetooth. B HekoTopsix ciny4asx, natdyuku S4 u S6 Ha nuauAx 7 u 8 mis
koHueHTpata H® u xonnentrpara OO, cOOTBETCTBEHHO, MOTYT HE MCIIOJIb30BAThHCS.
Jatunk SO Ha OMIIMOHAJIBHOW JIMHUK 26 MPOXOKIASHHS KOHIIEHTpaTa cTabunusaropa
MEJIKUX YaCTHI] TAKXKE MOKET ObITh HCKJIIOYEH, €CIU KOHLEHTpaLus 3TOH 100aBKH B
pesepByape ¢ KOHIIEHTPATOM ObljIa paHee U3MepeHa U OCTAeTCsl HEM3MEHHOM BO
BPEMEHU (B 3TOM CiIydae, U3MepeHHasi KOHLIEeHTpalus 700aBKHU B KOHLIEHTPATE MOXKET
OpITh BBeNeHA B OO0k 52 ympasneHus). Takke npeamnonaraercs, 4To fatauku S1, S2 u
S3 Ha onuMOHAIbHOW OOBOAHOW NMHUU 6 IJIsT MOPCKOM BOJbI, HA MUTATEIbHON JIMHUU

9 OO-nepmeara, u nutatenapbHoil nuHuu 13 HP-nepmeata, COOTBETCTBEHHO, MOTYT He
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HCIIOJIb30BAaThCS, KOT/1a MOKHO IPOTHO3UPOBaTh, 4YTo cocTtaBbl MB, OO -nepmearta u
H®-nepmeara ocTaHyTCsl B OCHOBHOM IOCTOSIHHBIMU BO BpEMsI IIpoLiecca.

B nokasanHol Ha ¢ur. 1 cxeme, mogarmuil HACOC 3 HaKaUYMBAET MUTATEIbHYIO
Boay 2 B y3en 4 OO, B koTOpOM nuTatenbHas Boaa pasaenserca Ha OO-nepmear
(mporexaromuii mo nurarenpbHol muHun 9 OO0 -nepmeara) u OO-KOHLEHTpAT
(mpotekaromuii mo nurateabHol qunun 8 OO-koHUEHTpaTa), U B y3ena S HD, B
KOTOPOM MUTATEJIbHAs Boaa pa3aensercs Ha H®-nepmeart (mpoTekaromuii mo
nutaTenbHol TuHuu 13 H®-nepmeara) u HO-koHEHTpAT (MPOTEKAO U MO
nutateiabHol tuHuKu 7 HO- koHuenTpara). JlaBnenue nuratenbHOH Boabl Ha y3Jbl OO
u H® moxeT perynupoBatbecs (HampuMmep, ¢ UCTIOJIb30BAHHEM MOAMOPHOTO HACOCa
nns sxonsamero OO noToka, Wiu KjanaHa CHUKEHUsS NaBjeHus Ajs Bxoasiero HP
NOTOKA) A corjacoBanus pabouux gasnenunint OO moayneit OO y3na 4 u HO
monyiei H® y3na S (moaynu H® oObryHo padotaroT mpu 0oJjiee HU3KUX JTABJIEHUSX,
yeMm monyiu OO). B HekOTOpBIX clydasx, MOJAIOIINNA HACOC 3 3aKaunBaeT B
CMECUTEJIbHYIO CUCTEeMY YaCTh MUTATEJbHOU BONBI (Hampumep, MB) uepe3 oOBoagHyIO
aunuro 6. Knananel V1 u V2 o MeHbIIe Mepe 4aCTUYHO OTKPBITHI Il OTBEACHUS,
coorBeTcTBeHHO, OO koHUeHTpaTa U HP xoHLEHTpaTa U3 YCTaHOBKHU
nemMuHepanuzauuu. O0bpdHO oTBeneHHble MoTokHu OO -koHUeHTpaTa 1 HD-
KOHIIEHTpAaTa CIUBAIOTCS B aKBAaTOPUIO (HApuMep, MOPCKYIO) MO JUHUIM 8 U 7,
coorBeTcTBeHHO. H®-nepmear moxeT ObITh nanee 3axkauan B OO-nepmear B
CMECHUTENIbHOH cucteMe, s popmupoanus odOvenquuerHoro noroka OO/H®P -
nepMeara, MpOTEKAKMEro no JUHUU 16. B HEKOTOpBIX ciydasx, 00beTUHEHHBIIH
notok OO/H®-nepmearta Takke BKIrO4YaeT MB u/ujiu KOHIIEHTpAT cTabuanu3aTopa
MEJIKUX 4acTHull (100aBIsIeTCs MO MUTATEIbHBIM JIMHUSIM O u/uiu 26,
COOTBETCTBEHHO).

Tekyuue cpenbl, 1oObIBaEMbIe U3 HKCIUTYaTAIUOHHBIX CKBaskuH 21 u 21",
NPOXOIAT B MPOMBICIOBOE 00OpyiOBaHUE 54 1O BBIKUIHBIM JUHUSIM 28 1 28',
KOTOPbIE MOTYT ONIIHOHAJIBHO COEUHITHCS C OCHOBHOM MPOAYKTOBOH JUHUEH (He
noka3aHa). JloObIBaeMble TEKyUHE CPeabl PA3AEISIIOTCA B IPOMBICIOBOM
obopynoBanuu 54 Ha MOTOK HE(TH, MOTOK ra30B U MOAMEIINBAEMbII MOTOK
noaToBapHoit Boasl (I1B).

Kak nmokazaHo Bbllle, TPAHUYHBIE BEIUUYUHBI U NPEANOYTUTEIbHbBIE TPAHUYHbBIE

BECJIIMYMHBI TJIsA COCTaBa CMCIIAHHOTO ITOTOKA Cﬂa6OMI/IHepaHH30BaHHOﬁ HarHeTaeMoi
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BOZBI (HampuMep, rPAaHUYHbIE BEJIUYUHBI U IPEANOYTUTENbHbIE TPAHUYHBIE BEJTHYHHBI
st OCPTB, xoHueHTpanuil oqHOro uiu 6oJsiee OTAEIbHBIX HOHOB, KOHLEHTPALUH
OTZEJbHBIX HOHOB MO THIIaM MOHOB, COOTHOIIEHUSI KOHIEHTPALNH OTAENbHBIX HOHOB,
COOTHOUIEHUsI KOHI[EHTPAIUN OTAENbHbIX HOHOB IO TUIIAM MOHOB MJIM KOHIIEHTPAaLNi
onHOI nnu Oonee 106aBOK s CTAOMIIN3ALUN MEJIKUX YaCTHI] B CMEIIAHHON
c1abOMUHEpaTU30BAHHON HarHETAeMO# BOJI€) BBOASITCS B OJIOK yIpaBJIeHUS,
ompenesisi, TeM CaMbIM, pabodme quana3oHbl U OAUH MM OoJiee MPeanOUYTHTEIbHBIX
pabo4mnx AMANa3oHOB IJIsl COCTABOB CMELIAHHBIX CIa0OMUHEPaIHN30BAHHBIX
HarHeTaeMbIx BoA st noctmxkenus [THO nns mepBoit unu BTOpol obnacreit
He(PTEHOCHOTO ¢JIos 23 MPOAYKTUBHOIO IJIacTa, 00ecneynuBasi mpyu 3TOM 3aLIUTY B
OTHOUIEHUH PUCKA YXYALICHUs KOJUJIEKTOPCKUX CBOMCTB IJIACTA B NEPBOU U BTOPOH
obnacTsx He()TEHOCHOTO ¢Jiosi 23 Ha Pa3HbIX, COOTBETCTBYIOIIMX 3THM O0JIACTSIM,
ypoBHsX. [Ipyn HaTu4YUK prCcKa 3aKUCIEHHS UK OOPa30BaHUS OTJIOXKEHUN B
NPOAYKTHBHOM IUIacTe, paboune quamna3oHbl U MPEaNOUYTHTENbHbIE paboune
AWAINa30Hbl I COCTABOB CMEIIAHHOI'O NMOTOKA CIa00OMHHEPAIN30BaHHOMN
HarHeTaeMoOW BOABI TAKXKe CHIIKAIOT PUCK 3aKUCIEHHUSI 1 00pa30BaHUs OTJIOXKEHUH B
NPOAYKTUBHOM Iutacte. Paboune auama3oHbl U IPEANOYTUTENbHBIE paboune
IWAIa30Hbl U1 COCTABOB CMEIIAHHOI'O MOTOKA CI1a00OMHUHEPAIN30BaHHOMN
HarHeTaeMoW BOABI AJIs epBOH U BTOPOH oOnacTeil MpOAyKTUBHOIO IIACTa
HE3aBHCHUMBI IPYT OT JPYyTa, MOCKOJbKY PUCK YXYAIIEHUs KOJJIEKTOPCKUX CBOMCTB
OmpeneNnsieTcs pa3IudHbIMU COCTABAMHU KOJJIEKTOPCKOHN MIACTOBONW MOPOABI B NEPBOH
U BTOPO# 00JNaCTSAX MPOAYKTUBHOTO IJIACTA.

Kak nmpaBuiio, pa3iudHble COCTABBI ISl CMELUIAHHONW Cl1a0OMHHEPaIN30BaAHHON
HarHetaTtenbHOU Bonbl (OCPTB, koHUEeHTpanuii oqHOro uiu 6ojiee OTAEIbHBIX HOHOB,
KOHIIEHTPALUHU OTAEJIbHBIX HOHOB IO TUIIAM HOHOB, COOTHOLIEHHs] KOHLEHTPAL[UH
OT/IEeJIbHBIX HOHOB, COOTHOLIECHHS! KOHLIEHTPALHI OTAEIbHBIX HOHOB IO THIIAM HOHOB
WJIH KOHLEHTPALUU OIHOU miu Oosee no0aBOK Jisi CTaOMIN3ALUH MEJIKUX YaCTHL)
KOPPEJIUPOBAHBI C PA3JIUYHBIMU COOTHOLIEHUSIMH KOMIIOHEHTOB B CMECH B
obbennHerHOM notoke OO/H®-nepmeara. Pa3nuyHble COCTAaBBI TaKKe
KOPPEJINPOBAHBI C PA3JIUYHBIMU COCTaBaMM 1Isi o0benuHeHHoro noroka OO/HD -
nepMearta (BKJIOYas COCTaBbl Aiisi 00bequHeHHOoro noroka OO/H®-nepmeara,
BKJIOHaromero MB u ogHy unu 6onee no6aBky cTabunn3aropa MEJIKUX 4acTHI]). DTH

KOppeJsLU MOTYT OBITh BBEJEHBI B OJIOK yIpaBieHus, Onarogaps yeMy OJ0K
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YIPaBJIEHUS] MOXKET YIPABIATh pabOTON YCTAHOBKU AE€MUHEPATU3ALMH IJIs1 U3MEHEHHS
COOTHOIIEHUSI KOMIIOHEHTOB cMecH noTokoB HP- u OO-nepmeara nis
obbvenuHenHoro noroka HO®/OO-nepmeaTa u KoauuecTB onuoHanbHoit MB miun
KOHLIEHTpATa A CTAOUIN3aIMU MEJIKUX YaCTHUL, BBEJEHHBIX B OOBbEJUHEHHBIN MMOTOK
OO/H®-nepmeara, Ajisi MOJYy4YEHHs] COCTABOB CMEIIaHHOW ¢J1abOMUHEpaTN30BaHHOM
HarHeTaeMoOW BOJAbI, COOTBETCTBYIOIUX TPpeOOBaHUAM paboyero auamnasoHa, Uuiiu
TpeOOBaHUSIM MPEANOUYTUTEIBHOTO padoyuero nuana3oHa JIJist NepBOi UK BTOPOI
obyiacTel MPOAYKTUBHOIO TJIACTA.

Cuctema mo n. 1 MOkeT ObITh HCITOJB30BAHA JJI1 HATHETAHUS
c1abOMUHEPATU30BAHHON HATHETAEMOM BOJBI MOCJIEIOBATEIbHO B HATHETATEIbHBIE
ckBaxkunbl 20 u 20', cooTBeTcTBeHHO (B Mt0O0M mopsinke). [Ipu 3Tom, cuctema Ha Qur.
1 MoxeT OBITH UCMIONIB30BAaHA [JIs1 (POPMUPOBAHUS CMEIIAHHOTO MOTOKA
c1abOMUHEPATU30BAHHON HArHETA€MOU BOIBI [JI HATHETAHUS B HATHETATEIbHYIO
ckBaXHHY 20, UM LIeH COCTaB B mpeaesax Auamna3oHa pabounx peXuMOB IS
nepBoi obnacTu mpoaykTuBHOro miacta. COOTBETCTBEHHO, KianaH V7 Ha
HarHeTaTeabHON NUHUM 60 OTKpBHIT, a kianaH V7' Ha HarHeTaTeabHON NUHUH 60’
3akpbIT. [locne HarHeTaHUs MPOOKU NMepBOH cl1abOMUHEpaIu30BAaHHON HarHeTaeMok
BOJbI B HATHETATENbHYIO CKBaXXuHy 20, cucrema, nmoka3aHHas Ha Gur. 2, MOXeT ObITh
UCIIOJb30BaHa I (OPMUPOBAHUS CMEIIAHHOTIO MOTOKA C1abOMHHEpaIu30BaHHON
HarHeTaeMOW BOJBI, UMEIOIIEH COCTaB B COOTBETCTBHUH C AMAMA30HOM pabounx
PEXMMOB IJIs1 BTOPOI 001acTH NPOAYKTUBHOTO IJIACTA, U IS HATHETAaHUs MPOOKH
BTOPOH cJIabOMHHEpPaIN30BAHHOW HArHETAEMOM BOJbl B HATHETATEJIbHYIO CKBAKUHY
20".

bnok ynpaBiieHUs MOXKET OCYIIECTBJISITh MOHUTOPUHT MOKAa3aHUM NaTYUKOB 23
(wnm 23') naBaeHwUs!, OTCIEKUBAs TIOO0E YBEIMUEHUE TaBJICHHS B HATHETATEJIbHbIX
ckBakuHax 20 (unum 20'), BOnu3u HEPTEHOCHOrO HHTEpBaNa 22 B nepBod obiactu 56
(unu BTOpOWM 0OnacTu 56') MPOAYKTUBHOTO IjIacTa. B ajlbTepHATUBHOM Cliydae, WU
IOTIOJTHUTENIBHO, OJIOK YIIPaBIEHHUS MOXKET HaOM0AaTh 32 MOKa3aHUAMU natanka Q9
pacxopa, pacmoJIOKEHHOTO MOCIIe HATHETATEIbHOr0 Hacoca(-0B) 24, OTCleKnBast
moboe cHUkeHHne pacxona. Kak yBeqndeHne qaBieHUs] B HATHETATEIbHON CKBaXKUHE,
TaK U CHUIJKEHHUE PAacXoJla Ha BBIXOJ€ HArHETATEIbHOrO Hacoca(-0B) 24, MOXKeET ObITh
CBUAETEJbCTBOM HENPUEMIIEMOrO NajeHuss IPUEMUCTOCTH CKBAXKHHbI U3-32

YXYyALICHUS KOJUIEKTOPCKUX CBOMCTB IjlacTa. BennunHbl MaKCHUMAJIbHO AOMyCTUMOTO
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yYBEJIMYEHUs NABJIEHUs B HarHeTaTeabHOU ckBakuHe 20 (unu 20') u/unu BeTHINHBI
MaKCHMAaJbHO JIOMYCTUMOI'O CHH)KEHUS PACX0Aa B HarHeTaTenbHON nuanu 60 (nmu
60') MOryT OBITH BBE€HBI B OJIOK yIpaBieHUs (IAe 3TH BEIMYUHbI CONIOCTABJIEHBI C
JOMYCTUMBIM CHM)KEHUEM NMPUEMHUCTOCTH CKBaxkuHbl). Ecnu naBnenue B
HarHeraTeslbHOU ckBakuHe 20 (unu 20') BONM3U HEPTEHOCHOTO UHTEPBAJa BHIPACTAET
10 BEJIUYUHBI, TPUOIMIKAIOIEHCS K MAKCUMAJIBHO TOMYCTUMOMY yBEJIHYEHHIO
JABJICHUS WJIU JOCTHIaeT €ro, MJIM PacXo] MOocje HarHeTaTeJIbHOTO Hacoca(-0B) B
HarHeraTtenbHOU quHun 60 (1au 60') magaet 10 BEIUYUHBI, TPUOIHIKAIOIIEHCS K
MaKCHMAaJbHO JIOMYCTUMOMY CHUIKEHHIO PacXoja WH JOCTUTaeT ero, OJIoK
yIpPaBJIEHUS] MOXET BbIOPATh MPEANOYTUTENIbHBIA pa0OUYnii 1Hana3oH IJIs COCTaBa
CMEIIAaHHOTO MOTOKAa C1a0OMUHEpan30BAaHHONW HAarHETaeMOU BOJIbI, KOTOPBIN,
COTJIACHO MPOTHO3Y, CHU)KAET PUCK YXYAIIEHUs KOJJIEKTOPCKUX CBOMCTB IJacTa B
nepBoi obnactu (unu BTOpoit 006aacTh) HePTEHOCHOTO C1os 22 MPOAYKTUBHOTO
miacta. Hanpumep, npeanodtuTenpHble padodne nHana3oHbl A1 COCTaBOB
CMEIIaHHOH CcJIa0OMHHEPAIN30BAHHOW HATHETAEMON BOJbI MOTYT OBITh OINpEIENIeHbI
OfHUM miH Oosiee U3 MapamMeTpoB: BEPXHUMH IpaHUYHbIME BennunHaMmu a1 OCPTB;
BEPXHHUMH I'PAHUYHBIMU BEJIUYUHAMU JJI1 COAEPKAHUS ABYXBAJEHTHBIX KATHOHOB (B
JaCTHOCTH, COJI€PKaHUsA KATHOHOB KaJbLIMs); NI BEPXHUMU IT'PAHUYHBIMH
BEJIMUMHAMM JJIs1 ONHOU uiu Oosee 100aBOK Ui CTAOMJIN3aLUK MEJIKUX YacTull. biok
YIpPaBJIEHHS] MOXKET IPHU 3TOM YIpPaBiATh pabOTOH YCTAHOBKH JAeMHUHEpaInu3aluy,
perynupys coctaB o0benuHeHHOTO nmotoka 16 OO/H®-nepmeara Tak, 4TOObI
CMelIaHHas c1aboMHUHEpaau30BaHHAs BOJA MMeJia COCTaB B Mpeaeax
NPEaNnOYTUTEILHOTO paboyero nuamnasoHa JJisi nepBoi (uiu BTOpoii) obnactu
He(PTEHOCHOTO CJIOS MPOAYKTHBHOTO miuacta. Hanpumep, 610K yrpaBieHHs] MOXKET
JOCTUYb 3TOr0, HANpaBJsAsl KOMaH/bl: Ha yBenudeHue konuuecrsa OO-nepmeara,
orBonuMoOro depes aquauto 11 cOpoca OO-nepmeara moCpencTBOM yBEIUYESHUS
CTEMEeHU OTKPBIBAHUS IPOCCEIBHOIO KianaHa V4; Ha yBeJIUYEeHHE CONepIKaHUs
IBYXBAJIEHTHBIX KATHOHOB B COCTABHOM MOTOKE CI1a00OMUHEPATU30BAHHON
HarHeTaeMOU BOABI MOCPEACTBOM yBeNUUeHHs KonudyecTsa MB, cMemanHoOn ¢
obbennHeHHBIM ToTOKOM OO/H®-nepmeara, myTeM yBEJIHUYEHUS CTEIIEHU
OTKPBIBAHUSA APOCCEIBbHOTO KJanaHa V5, WM Ha YBeJIUYEHHE KOJIHYECTBA
KOHIIEHTpAaTa JJIs CTAaOUIN3aLMN MEJKHUX YaCTHULl B COCTABHOM IOTOKe 18

Cﬂa6OMHHepaHH3OBaHHOﬁ BOJAbI MOCPEACTBOM YBECIIUYCHUSA CTCIICHU OTKPbIBAHU S
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APOCCENBHOrO Kinanana VoO. biok ynpaBieHUss MOXKET OTCII€KUBATh BIUSHUE
U3MEHEeHUH B paboTe YCTAHOBKM JAE€MUHEPATU3aALUHN HAa PACXOJ HIJIM COCTaB MOToKa 18
c1aboMUHEpaTU30BaHHON HarHeTaeMol Boabl (Mcnonb3ys gatuuk Q9 pacxona win
naT4uk S7, COOTBETCTBEHHO) JJIsl ONPEeAeNIeHHsl TOTO, HACKOJIBKO PEeTyJIUPOBKHU
paboThl yCTAHOBKH MOBJIMSUIM HA COOTBETCTBHE PACXOa U COCTaBA CMEIIAHHOM
c1aboOMHHEpaNTHN30BaAHHON HAarHETaeMOH BOABI MPEANOYTUTEIBHOMY pabodemy
AWAaNa3oHy JJisl NepBOi (MK BTOPOIT) 001acTH NPOAYKTHBHOIO IJIACTA U, MPH
HEOOXOAMMOCTH, MOKET MPOU3BECTH AaJbHEHIIINE PETYIUPOBKH pabOThl YCTAHOBKH
AeMHUHEePaTU3alHu ISl TOJIYYEHHSI COCTABOB, MOMAaAAINuX B Oojee
NpeAnoYTUTENbHBIN pabounii 1uana3oH, o0ecneunBao X JOTMOTHUTEIbHbIE
rapaHTHH OT PUCKA YXYALIEHUs KOJUIEKTOPCKUX CBOUCTB miacta. Takum oOpa3om,
cucrtema Ha ¢ur. 1 umeeT OJOK ynpaBIeHHS C KOHTYPOM OOpaTHOH CBS3H,
obecneunBar Uil BeIpabaTbIBAHNE B CUCTEME CMEIIaHHOIO MOTOKA
c1abOMUHEPATU30BAHHON HarHETAeMOM BOJIBI, COCTAaB KOTOPOH oOecneunBaer
NpeNOTBpallleHUE UJIM CHUXKEHUE PUCKA YXYIIIEHUs] KOJUIEKTOPCKUX CBOMCTB IJlacTa B
nepBoi (uiau BTOpoil) obnacTu HEPTEHOCHOrO CJIOS MPOAYKTHBHOIO IJIACTA.

ITocne ocymecTBIeHNs HATHETAHUSI HU3KOTO TOPOBOTro 00beMa CMEIIaHHOM
c1abOMUHEPATN30BAHHON HarHETaeMOI BOJIbl B HATHETATENbHYIO CKBaKUHY 20 (Miu
HarHeTaTeNbHYI0 CKBakuHY 20'), BBITECHAIOLIAsA BOJHAS TeKy4as cpea, Hallpumep,
noarosapHas Bona (I1B) unu cmecs MB u [1B, HarHeraercs B HarHeTaTeIbHYIO
ckBaxkuHy 20 (v 20') mo nuauu 60 (unu 60') Ast IPOABUKEHHS MPOOKU MAJIOTO
nopoBOro 00beMa, a 3HAYUT, U OTCOCIUHEHHOH HEPTAHOM 30HBI, K HKCIIyaTal[MOHHON
ckBaxkune 21 (umum 21').

Cuctema mo . 1 Takke MOXeT OBITh UCIOJIB30BAHA IS TOJYYEHUsS TOTOKA
c1abOMUHEPATU30BAHHON HArHETAeMOU BOJIBI, KOTOpasi OTHOBPEMEHHO HATHETAETCS B
HarHetatenbHble ckBaskuHbl 20 u 20'. [Ipu sToM o0a knamana V7 u V8 HaxoasTCcs B
OTKPBITOM TOJIOKEHUHU. B TaKOM COCTOSIHMH, OJIOK YIpaBJICHUS ONpeaemsieT
NEepPEeKPhIBAO NN TUana30H padoyux peKUMOB IJI COCTaBa C1abOMHHEpPaTn30BaHHON
HAarHeTaeMoOW BOABI, ONpeaeNieMblii TPAaHHYHBIMU BEJIMUYNHAMU I 001acTH
NEePEeKPBITUS MeXAYy paboYMMH AMANa3OHaMH, ONPEeNeIeHHbIMHU U1 COCTABOB
c1abOMUHEPATN30BAHHBIX HATHETAEMBIX BOJ JUJIA IEPBOH U BTOPOil obnacTei
NPOAYKTUBHOIO IJiacTa. bok ynpasieHHs Takke onpeaesser oAuH uiu donee

NPpEANOUYTUTEIIbHBIX NEPCKPBIBAOIINUX JUAIMMA30HOB pa60‘{I/IX PEXHUMOB OJid COCTaBa
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c1abOMUHEPATU30BAHHON HArHETAEMON BOABI, PU KOTOPBIX MPOJOJIKAETCS
noctukenue [THO ot nmepBoii u Bropoii o0nacTel MpOAYKTUBHOIO NJIACTa, NPHU
OJTHOBPEMEHHOM OOeCIeYeHNHU OJHOIr0 Uin OoJiee MOBBILIEHHBIX YPOBHEN rapaHTuil OT
pHCKa YXYAIIEHHUS KOJUIEKTOPCKUX CBOWCTB IJIAaCTa B MEPBOH M BTOPOH 00JacTsIX
HepTeHOoCcHOTO cnos 23. [IpeanoyTuTe IbHbIN MepeKphIBAOINNI quana3oH(-b) pabounx
PEXKUMOB IJIsl COCTaBa Cla0OMHHEPalu30BaAHHON HarHETaAeMON BOABI OTpeaeIeH
IPAaHUYHBIMY BeJTUYUHAMU IJIsi 00JACTH MEPEKPBITHS MEKIY MPEANOUYTUTETbHBIMU
pabounMu nuana3oHaMu JJIs COCTABOB CJIa0OMHUHEPANTH30BAHHBIX HATHETAEMbBIX BOJ
ISl IepBOM U BTOPOH o0JacTeli MpOAyKTUBHOTO IIacTa. BJIOK ynpaBJieHUs MOXKET
HaOMIO1aTh 3a MOKAa3aHUSIMH NaTUUKOB 23 u 23' naBjaeHUs, OTCIIEKUBAs JIIOObIe
MOBBILICHUS NaBJIEHUS] B HATHETATENbHBIX CKkBakuHax 20 u 20', mpuneraromux K
He(pTeHOCHOMY HHTepBasy 22 B mepBoi obnactu 56 u BTOpo# obmactu 56
NPOAYKTHBHOIO IJacTa. B anbTepHATUBHOM Ciydae, MJIM AOTOJHUTENbHO, 00K
yIpaBJIeHUs] MOXKET HAOMI0aaTh 3a MokasaHusiMu gatynka Q9 pacxona,
PacCMmoJIOKEHHOTO HA OCHOBHOW HAarHETaTEJbHOU JUHUU 59 Ha BhIXOnE
HarHeTaTeJbHOTO Hacoca(-oB) 24, oTcaekuBas JII000e CHUKEHUS pacxoma.
VYBenuueHue NaBJEHUS B KaKOW-TMOO U3 HarHeTaTeNbHbIX CKBaskuH 20 u 20', unu
najieHne pacxoaa B OCHOBHON HarHeTaTeIbHOM JIMHUU MOXKET ObITh CBUIIETEIBCTBOM
HENPUEMJIEMOr0 MaJ€HUs] MPUEMUCTOCTU CKBAXXUHBI U3-3a YXYILICHUS
KOJUIEKTOPCKUX CBOMCTB IJIaCTa. BeanunHbl MaKCUMAJIbHO JONMYCTUMOIO YBEINYECHUS
JaBJIEHHs B HATHETATEJNbHbIX CKBakxuHax 20 u 20' u/uam MakKCUMAaJIbHO JOMYCTHMOTO
nmajgeHusl pacxoaa B OCHOBHOM HarHeTaTENbHOU JUHUU 59 MOTryT ObITh BBEJAEHBI B OJIOK
yrnpaByieHus! (I1€ 3TH BEJIMYUHBI COMOCTABISIOTCS C IOMYCTUMBIM CHUKEHUEM
MPUEMUCTOCTH CKBakuHbI). ECliu naBieHue B HarHeTaTeNlbHOU ckBaxkuue 20 u/unu 20'
BOJM3U HEPTEHOCHOTO MHTEPBAJIa YBEJIUUYUBACTCS 10 BEJIUYUHBI, TPUOIIKAOIIEHCS K
MaKCHUMaJIbHO JONMYCTUMOMY YBEJIUYEHUIO JABJIEHUS WU JOCTUTAKOLIEH ee, Ulu
pacxoa B OCHOBHOW HarHeTaTEJIbHOHN JMHHUH MOCJI€ HATHETAaTEIbHOTO Hacoca(-0OB)
najgaeT A0 BEJIMYHHBI, MPUOIMIKAOMIEHCs] K MAKCUMAJIbHO AOMYCTUMOMY MafeHHIO
pacxoaa MJIM IOCTHUTAOIIEeH ee, OJOK yIpaBIeHHUS MOXKET BbIOPATh
NPEeANOYTUTENbHBIN MePEeKPHIBAIUI pabOUNil TUana3oH AJs1 COCTaBa CMEIIAHHOTO
NOTOKa CI1a0OMUHEPATN30BAHHON HarHETaeMOH BOJIBI, KOTOPBIH, COrJIACHO MPOTHO3Y,
CHU3UT PUCK YXYIALIEHUs KOJIEKTOPCKUX CBOWCTB IJacTa B MEPBOM WU BTOPOU

obnacTsax HEPTEHOCHOTO ¢os 22 NMpoAyKTUBHOTO 1acta. Hanpumep,
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NpeANnOYTUTENbHBIE MIEPEKPHIBAIOIINE padoyune AUaNa3oHbl JI1 COCTABOB CMEIIAHHOM
c1abOMUHEPATN30BAHHON HArHETA€MOM BOJIBI MOTYT OBITh ONIPEAEIEHBl OTHUM HIU
Oosee u3 ycnoBuil: Oonee BBICOKMMHU rpaHudHbIMU BenuunHamu aiist OCPTB; unu
OoJiee BBICOKUMH I'PAHUYHBIMH BEJIMYUHAMHU JJIs1 COJEPIKaHUS ABYXBAJIEHTHBIX
KaTHOHOB (B YaCTHOCTH, COJEPIKAHUSI KATHOHOB KaJbIIUs); HIH O0Jiee BBICOKUMHU
BEJIMUMHAMH JUIsl OOHOW min Oosiee 10OABOK Uit CTAOMJIM3ALUN MEJTKUX YaCTHII.
Hanee, OJIOK ympaBJIeHUsSI MOXKET YIPABJIATh paOOTOH YCTAHOBKU NEeMUHEPATU3ALUH
IJIs peryJIupoBaHus cocTaBa o0bequHeHHOro noroka 16 OO/H®-nepmeara Tak,
9TOOBI COCTAB CMEIIAHHOW CJIa0OMUHEPATN30BAHHON BOJBI MTOMAAAN B
NPEeANOYTUTENbHBIN MePEKPBIBAIOIIHII pabodYuil 1Hana3oH. DTO MOXKET ObITh
DOCTUTHYTO ONMHMCAHHON BBILIE MPOLEAYPOH. AHAJIOTUYHO, OJIOK YIPABIEHUS MOXKET
OTCJIEKUBATh BIUSHUE U3MEHEHHS B paboTe YCTAHOBKHU AEMHUHEpPAIU3AINU HA PACXON
WU cocTaB notoka 18 ciabomuHepann3oBaHHOHN BOABI (MCTIONB3Ys qaTuuk Q9
pacxona u faT4uK S7, COOTBETCTBEHHO) IUISA OMPEAEIEHUs TOr0, YAAJIOCh JIU B
pe3ysbTaTe U3MEHEHUN B pad0OTe YCTAHOBKH BBECTH PACXOd U COCTABBI CMELIAHHOM
c1abOMUHEPATU30BAHHON HArHETAeMOM BOJBI B IPEEJIbl IPEANOUYTHTEIBHOTO
nepekprIBaero pabodero Auana3oHa, u AJs ONpeneseHns, He TPOU30LIIIO 1
cTaOUNIM3aNN CHUKEHHS IPUEMUCTOCTH CKBAKMHBL, U, IPU HEOOXOAMMOCTH, MOXKET
IIPOBECTH JOIMOJIHUTENbHbIE U3MEHEHHS B pa00OTe YCTAaHOBKY JJIsl BBEAEHUsI COCTABOB B
npenessl Ooyiee MPeANOUTUTENBHOTO MepeKprIBaromero pabouero Auana3oxa,
obecrneunBaroIero 0oiee HaAeKHbIE TAPAHTUN OT PUCKA YXYALIEHUS KOJJIEKTOPCKHUX
CBOWCTB IJIaCTa B MEPBOH M BTOPOH 00JACTSIX MPOAYKTUBHOTO IJIACTA.

Ha ¢ur. 2 npeacraBiena MoguduuupoBaHHasi KOMILIEKCHAsI CUCTEMA,
obecneunBampIas OJHOBPEMEHHOE HATHETAHUE MTEPBOrO MOTOKA
c1abOMUHEPATU30BAHHON HArHETAeMOM BOJIBI B IEPBYIO 00JACTh NMPOAYKTHBHOTO
IJ1acTa ¥ BTOPOTO MOTOKA CJIabOMUHEpPaAIN30BAHHONW HArHETAEMOW BOJbI BO BTOPYIO
o0sacTh MPOAYKTUBHOIO MJIACTA, IPUYEM COCTaBHI IEPBOI U BTOPOI
c1abOMUHEPATU30BAHHBIX BOJ Pa3IUYaOTCs (T.€., ONPEAENSIOTCS Pa3IndYHbIMU
pabouumu nuamnazoHamu) KommiekcHas cuctema, moka3aHHas Ha QUT. 2, OTINYAETCs
OT KOMIUIEKCHOW CHCTEMBI, IOKa3aHHOW Ha ¢Ur. 1 TeM, 4TO CMECHTEeJIbHAsI CHCTEeMA
UMeEeT pa3Hble JUHUH MPOXOXKAESHUS A1 GOPMUPOBAHUS IEPBOTO U BTOPOTO
obbenunenHoro noroka OO/H®-nepmeara, nporekaromero mo JuHusm 16 u 16';

OMUMOHANIbHBIN pe3epByap S0 s KOHIEHTpPaTa CTA0OUIN3ALUN MEJIKUX YaCTHII,
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UMEIOINH OCHOBHYIO JUHUIO 51 AJs KOHIIeHTpaTa, 00OPyIOBAHHYIO HACOCOM U
OTBETBJIEHHBIMU JIMHUAMH 26 U 26' 1711 KOHLIEHTPATa, HAa KaXXA0H U3 KOTOPBIX
HUMEETCs, COOTBETCTBEHHO, PeryjaupyemMblil pacxoaHbiil kianan V8 u V8', u xoropas
MOXET, ONIHNOHAJIBHO, NTepelaBaTh KOHLEHTPAT [Jis CTA0UIN3aLNU YaCTHUI] B NTEPBBIil
u BTOpoil oObennHeHHble noTokn OO/H®-nepmeaTa, COOTBETCTBEHHO; ONIIMOHAIbHAS
oOBoAHAs TUHUS AJIs1 MOPCKOH Boabl (MB), nMeromas oTBeTBIECHHbBIEC JIUHUK O U 6',
Ka)kJ1asi U3 KOTOPBIX, COOTBETCTBEHHO, 00OPYAOBaHA PETYJIHPYEMbIM PACXOIHBIM
kianaHoM V5 u VS5', koTopas MOXET B HEKOTOPBIX clydasx nepenasate MB B mepBbiit
u BTOpoi oObennHenHble oToku OO/H®-nepmeara; HarHeTatenbHasi CUCTEMA IS
HarHeTtaTeabHbIX CKBaXXUH 20 1 20', mpu4yeM HarHeTaTelbHas CUCTEMA UMEET MEPBYIO
U BTOPYIO BblJI€JIEHHbIE HarHeTaTeabHble JuHUU 18, 18' nns nepenauu nepsoro u
BTOPOT'0 CMEIIaHHBIX MOTOKOB CJIa0OMUHEPAIN30BAHHONW BOJbI K HATHETATEIbHBIM
ckBaxkuHaM 20 u 20', COOTBETCTBEHHO, a Ka)kAas U3 MepBO U BTOPOH
HarHeraTenbHbIX TUHUN 18 n 18' mMeeT oguH min Gojee HarHETATENbHBIX HACOCOB 24
u 24', COOTBETCTBEHHO, U OJIOK yIPaBJIEHUsS AJS YIIpaBIeHHUs pabOTON yCTaHOBKHU
IeMHUHEpaIN3alii U CMELINBAHUS NEPBOH U BTOPOI c1abOMUHEpaIn30BaHHbIX
HarHeTaeMbIX BOJ B CMeCUTeNbHOU cucteme. CucTtemMa Takke COAEPKUT
SKCITIyaTallMOHHOE 00OpyAOBaHUE, TUAPABINYECKH CBSI3aHHOE C MEPBOI U BTOPOIl
BBIKMJAHBIMU JUHUSIMH 28, 28' 3KCIIyaTallMOHHBIX CKBaxuH 21, 21",

KomnnekcHas cuctema, nokasaHHas Ha ¢ur. 2, uMmeeT kinanansl V1-V8 u V5'-V8'
U pa3Hble JUHUH NPOXO0XKIEHHs (TpyOONpPOBOIBI), BHIIIOJHEHHBIE C BO3MOKHOCTBIO
(bopMHUpOBaHUS MyTEH MPOXOKAEHUsI, onucaHHbIX Bbilne. Knananamu V1-V8 u V5'-
V8' MoryT OBITh APOCCENbHBIE KJIAMAHbI, & CTENIEHb UX OTKPBIBAHHS MOXKET
yCTaHABJHMBATHCA OJIOKOM yIpaBieHHs (T.€., MOJHOCTBIO OTKPBITOE, MOJHOCTBIO
3aKPBITOE TOJIOKEHUS U Pa3IMYHbIE MPOMEKYTOUHbIE OJI0KEeHUsA). COOTBETCTBEHHO,
OJIOK yHpaBJIEHUs] MOXET YIPABIATH MOTOKAMH U IaBJICHHUSMH B MEMOpPaHHOM OJIOKE,
yIpaBJsisi MOJAKIIUM HacocoM 3, kianaHamu V1-V4, knananamu V5 u VS,
kiaanaHaMu V6 u VO6' u knananamu V7 u V7', unu nr000i ux KoOMOUHALIMEH.

Hatuuku Q1-Q9 u Q5'-Q9' pacxona UCMONB3YIOTCA AJA ONPEAEICHUs PACXOA0B
B Pa3JIMYHBIX JIMHUAX NPOXOXKACHUS KOMIJIEKCHON CUCTEMBbI. /[[aHHBIE pacxoaa MOTyT
HanpasisAThCs OoT AaT4ukoB Q1-Q9 n Q5'-Q9' pacxona B 610K yHnpaBieHHUs MO JUHUSAM
nepesavu 3JIeKTPUIECKUX CUTHAIOB (MMyHKTHPHBIE TUHUM Ha ¢ur. 1) unu no

OecripoBONHBIM KaHajaM cBs3H, HanpuMmep Wi-Fi unu Bluetooth. B HexkoTopsix
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caydaax gatuuku QI u Q2 pacxona Ha nuHuAXx 8 u 7 nepenauu OO-kKoHLEHTpaATa U
H®-xoH1€HTpaTa, COOTBETCTBEHHO, MOTYT HE UCHOJb30BATHCS.

Jlnst onpenenenus oOumel KOHIeHTpauu pacTBopeHHbIx HoHOB (OCPTB) u/unn
KOHIIEHTPALUU OTJEJIbHBIX HOHOB MJIM OTAEJIbHBIX HOHOB 10 TUIIAM HOHOB (HAaIl pUMep,
MHOTOBAJICHTHBIX KATHOHOB HJIM IBYXBAJIEHTHBIX KATHOHOB) TaAK)K€ MCIOJb3YIOTCS
JATYUKU KOHLIEHTPALMU HOHOB B JipeHaxxHbIX norokax H®-konuenrpara u O0-
KoHIeHTparta (natuuku S4 u SS), B pa3IMYHBIX MOJMELINBAEMBIX MOTOKAX (JaTUHKH
S1, S2, S3 u S6) u B nepBOM U BTOPOM COCTABHBIX MOTOKAX CIa0OMHUHEPATU30BAHHOM
HarHeTaeMoi Bonbl (maturku S7 u S7'), cOOTBeTCTBeHHO. J[aHHBIE KOHLIEHTPAI[UH
MOHOB TaK)Ke HAIMPABISAIOTCS B OJIOK yIIPABJIEHHS MO JUHUAM Mepeaadn
3JIEKTPUUYECKUX CUTHAJIOB) HIIU 11O 0€CIIPOBOIHBIM KaHajaM CBs3H, Hanpumep Wi-Fi
wiu Bluetooth. B HekoTOpbIxX ciyuasx, natunku S4 u S6 Ha nTuHUAX 7 U 8 mepenayu
H®-konuentpara u OO-KOHLIEHTpPAaTa, COOTBETCTBEHHO, MOTYT HE UCMOJb30BAThHCH.
Jatunk SO Ha OMIMOHAJIBHOW MUTATENBHOU JIMHUU 26 KOHIIEHTpaTa cTabunn3aropa
MEJIKUX YaCTHI] TAK)KE MOXKET He UCIIOJNb30BATHCA, €CIIU KOHLEHTpaLuus 100aBKH B
pesepByape ¢ KOHIIEHTPATOM ObljIa paHee U3MepeHa U OCTAeTCsl HEM3MEHHOM BO
BpEMEHH (B 3TOM ClIydae, U3MepeHHasi KOHLEeHTpalus 100aBKU B KOHLEHTPATE MOXKET
OpITh BBeNIeHA B OJIOK yrpaBieHus). Takke npeacrasisercs, uro aatduku S1, S2 u S3
Ha ONUMOHAJBbHOW 00BOAHON TUHUHU 6 I MOPCKOH BOJBI, HA OTBETBIIEHHOM
nurtateabHoN nuHuK 9 OO-nepmeara, U Ha OTBETBJIEHHON NMUTATENbHON TUHUU 13
H®-nepmeara, COOTBETCTBEHHO, MOTYT OBITh UCKJIIOUEHBI, Korna coctassl MB, OO -
nepmeata u H®-nepmeara npeackasyemMo OCTalOTCS B OCHOBHOM IMOCTOSIHHBIMU BO
BPEMEHHU.

B npencrasnennoii Ha ¢ur. 2 cucteme, nurarenpHas auHus 9 OO-nepmeara
paszgensieTcsi ¢ 0Opa3oBaHUEM MEPBOW M BTOPOH OTBETBJIEHHBIX MUTATENbHBIX JTUHUN 9'
u 9" OO-nepmeara. AHasoruyno, nurarenbHas auHus 13 HO-nepmearta pasnensercs
c o0pa3oBaHUEM MEePBOUM U BTOPOU OTBETBJIIEHHBIX MUTATENbHBIX NuHHUHN 13' u 13" HD-
nepmeata. HO-nepmeart, npoTeKarO KU MO NEPBON OTBETBJIEHHON NUTATENbHON
nuaun 13' H®-nepmearta, moxet aajnee HarHeTtaTbes B OO-nepmear, nNpoTeKarw LUl
1O MEePBOU OTBETBJICHHON nuTaTenpHou JuHun 9' O0-nepmeara, ¢ obpazoBaHHEM
nepBoro oovenuaeHHoro noroka OO/HP-nepmeara, npoTekarmero no JuHun 16"
Ananornuno, H®-nepmeat, npoTekar Uil 0 BTOPOH OTBETBJIEHHON MUTATENbHON

aunun 13" H®-nepmearta, MoxeT fajnee HarHetarbess B OO-nepmear, NpoTeKaromui
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10 BTOPOM OTBETBJIIEHHOU nuTarenpbHOl nuHun 9" OO-nepmeara, ¢ odpazoBaHHEM
BTOpOro obbennHeHHoro noroka OO/H®-nepmeara, nporekarouiero no suauu 16". B
HEKOTOPBIX Cly4asx, B nepBblii oObennHeHHblt noTtok OO/H®-nepmeara,
npoTeKawIui mo tuauu 16', u Bropoit oobenuneHHblit norok OO/H®-nepmeara,
npoTexkanmui no uauu 16", nodbasnsercs MB n/unu koHIEHTpAT cTabMIN3aLNH
MEJIKUX YaCTHIl MO JUHUAM 6, 6' u/unu 26, 26', cooTBeTcTBeHHO. [Tony4yuBiinecs
nepBasi U BTOpasi CMeIIaHHble c1abOMUHEpan30BaHHbIC HATHETaeMble BOABI Jajiee
HArHETAKTCS B HarHeTaTelbHble CkBaskuHbI 20, 20', mpoOypeHHbIe B, COOTBETCTBEHHO,
NEPBYIO U BTOPYIO 00JaCTH HEPTEHOCHOTO CJIOSI MPOAYKTUBHOTO IIACTA, IO
HarHetatenbHbIM JuHUSIM 18, 18', coorBeTcTBenHO. IIpeacrapisercs, oqHaKO, 4TO
H®-nepmear, OO-nepmMeat, onuuoHalibHasi MOPCKasi BOJIa U OMLMOHAJIbHBIN
KOHIIEHTPAT CTaOMJIM3aIUN MEJIKHX YaCTHUL, UCIIOJNB30BaHHBIC sl ()OPMHPOBAHUS
NepPBOH U BTOPOH c1a0OMUHEPATN30BAHHBIX HATHETAEMBIX BOJ, MOTYT OBITh
o0benMHEHBI B JIOOOM MOPSIAKE, BKJIOYAs U B €AMHOM MECTE CIUSHUS U KaXA0H U3
NepPBOH M BTOPOW CMEINAHHBIX CIa00MUHEPAIN30BAHHBIX HATHETAEMbIX BOJ.

Kak 6110 MOKa3aHO BBIIIE, FPAHUYHBIE BEIMYUHBI JJIs1 COCTABOB MEPBOM U
BTOPOU CMEMAaHHOW ClI1a0OMHHEepaau30BaHHON HArHETAeMON BOJBI BBOASITCS B OJIOK
yIpaBJIEHUs], ONPeeNss, TEM CaMbIM, pabo4yne Auana3oHbl 1Js IepBOH U BTOPOH
CMEIIAHHBIX CIa00OMHUHEPAIN30BAHHBIX HATHETAEMBIX BOJ, KOTOpPbIe 00eCTIeYUBAIOT
noctukenue [THO nns nepBoii 1 BTOopoii odnactelt HeTEHOCHOTO cost 23
NPOAYKTUBHOTO IIACTA, IPU OJJHOBPEMEHHOM CHM)XEHHUHU PUCKA YXYIIIECHUs
KOJUIEKTOPCKUX CBOWCTB IJIACTA.

byiok ynpaBieHHs] MOKET yIpaBiasaATh pabOTOH YyCTaHOBKU JNEMUHEPATH3AUH IS
U3MEHEHHsl COOTHOIIEHUs] KOMIOHEeHTOB cMecH notokoB OO -nepmeara u HD-
nepMeara JJisi IEPBOrO U BTOPOTro oObeanHeHHbIX ToTOKOB H®/OO-nepmeara u
KOJIMYECTB ONMUIUOHAJIbHONH MB unu koHUueHTpara ctabunn3aropa MEJKUX YacTHLI,
NPUMEIIAHHBIX B MEPBBIA U BTOpOoi oO0beauHeHHble notoku OO/HD-nepmeara, s
MOJIYy4€HHUsI, COOTBETCTBEHHO, COCTABOB JJIsl IEPBOM U BTOPON CMEIIaHHOMN
c1abOMUHEPATU30BAHHON HArHETA€MOM BOJIBI, COOTBETCTBYIOIINX pabodum
Auarna3oHaM JJisl IEPBOH M BTOPOH oOnactell HEPTEHOCHOTO CII0SI MPOIYKTUBHOTO
1J1acTa.

IIpennouTuTenbHbIE TPAHUYHBIE BEIUYUHBI MOTYT OBITh BBEJIEHBI B OJIOK

yYhOpaBJICHUs, TAC 5TU NPEANOYTUTECIIbHBIC TPAHUYHBIC BCJIMYNHBI OIIPEACIIAIOT
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IpeanoYTUTENbHbIE padoune nuana3oHsl (BTOPOH, TpeTHuil U T.A4. paboune quana3oHbl)
IJIS1 COCTaBOB KaKJI0H U3 MEPBOI U BTOPOI CMEMIAHHBIX CJ1a0OMUHEPATH30BaAHHBIX
HarHeTaeMbIX BOJ, KOTOPbIe MOTYyT 00€CIeYnuTh NajlbHelee CHUKeHUE PUCKa
YXYIIIeHUs KOJJIEKTOPCKUX CBOMCTB IJIacTa B MEPBOM M BTOPOU 00acTsxX
NPOAYKTHBHOTO IJIACTa, MPHU COXPAHEHUH MPUEMJIEMON MOBBILIEHHOW HepTeoTAAuM
(ITHO) u3 nepBoii u BTOpoii oOnacTeil NpOAYKTUBHOTO IJIACTA.

CooTBeTCTBEHHO, OJIOK yIpaBJIeHHUSI MOXKET MPOBOAUTh MOHUTOPHUHT JaTYHUKOB
23 u 23' naBieHuUs], OTCIEKHUBas JOO0E YBEIUUCHHE aBJIEHUS] B HATHETATEJIbHBIX
ckBakuHax 20, 20' BOnM3u HEPTEHOCHBIX HHTEPBAIOB 22, 22" I MOHUTOPHHT
natunkoB Q9 u Q9' moTOoKa, PacHONIOKEHHBIX MOCJIE HATHETATEILHOTO Hacoca(-0B) 24,
24' BpImeNIeHHbIX HarHeTaTeabHbIX NUHUK 18, 18' HarHeTaTeNbHOW CUCTEMBI,
oTcliekuBas TI000e CHIKeHNe pacxona (oba mapamMeTpa MOTYT CBUIETEIbCTBOBATD O
HEMPUEMJIEMOM CHHKEHHUU MPUEMHUCTOCTU CKBAXKHHBI U3-3a YXYAIIEHUS
KOJUTEKTOPCKUX CBOWMCTB IJIacTa). BeTUUMHBI MAaKCUMAJIBHO JOMYCTUMOIO yYBEIUUCHUS
JOABJIEHUS] B MHXKEKIUOHHBIX CKBakuHaxX 20, 20' u/unm MakCUMaJIbHO JOMYCTHMOTO
CHIKEHHS pacXoa B BbIICJICHHBIX HAarHeTATEIbHBIX JTUHHUAX 18, 18' MOTyT OBITH
BBEJICHBI B OJIOK ynpaBJjieHUs (TAe 3TH BEJIUYUHBI COOTHOCATCS C MPUEMJIIEMbIM
CHIM)XKE€HHEM NMPUEMHCTOCTH CKBa)KHHbI). ECNTU naBieHne B WHKEKLHOHHOW CKBaKUHE
20 u/unu 20' BOMU3KU HEPTEHOCHOTO HHTEPBAJla BO3PACTAET O BEJIUYUHBL,
npUOINKAIOIIEHCS K MAKCUMAJIbHO JOMYCTUMOMY YBEJIUYECHHUIO TaBJICHUS HIIH
IOCTUTAIOLIEH ero, UJIH PAacXOo] MOCje HArHeTaTeJIbHOTO HAacoca(-0B) B BbIIEJIEHHBIX
HarHeTaTeJbHbIX JUHUAX 18 u/unu 18' mamgaet 10 BeIUUMHBI, MPUOIMIKAOIIEHCS K
MaKCHUMAaJIbHO JOTYCTUMOMY CHHIKEHHUIO PacxXxoja WJIM JOCTUTAKLIeH ee, 00K
yIpaBJIeHUs] MOKET BbIOPATh aJibTePHATUBHBIN padouunii nuama3oH AJs COCTaBa
NepBOM W/UJIN BTOPOH CMEIIaHHON clabOMUHEPATM30BAHHOW HATHETAEMOU BOJIBI
(HampuMep, OOUH U3 BTOPOTO, TPETHEro U T.1. pabOYUX NHAMa30HOB), KOTOPBIH,
COTJIACHO MPOTHO3Y, CHU3UT PUCK YXYIALIEHHUS KOJJIEKTOPCKUX CBOMCTB MJIACTaA.
Hanpumep, anprepHaTuBHBIC paboure qUana3oHbl Al COCTABOB MEPBOU /UK BTOPOW
CMEIIaHHBIX CIA0OMUHEPAIN30BAHHBIX HATHETAEMbIX BOJ MOTYT OBITh OMpeaesIeHb
OAHUM unu Oojiee U3 yCIOBUN: OoJiee BBICOKUMH IPAHUYHBIMHU BEJIMIUHAMU TSI
OCPTB; Gonee BRICOKMMH I'PaHUYHBIMU BEJIMYUHAMU JUISI COAEPIKAHUS
IBYXBAJICHTHBIX KATHOHOB (B YaCTHOCTH, COJEPKAHUS KaTUOHOB KaJIbLIHS ), UK Oojee

BBICOKMMH T'PAHUYHBIMHA BEJIMUHUHAMU IJIsA OI[HOI>'I unu 6ojee I[O6aBOK AJ1A
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crabunusanuu Meikux gactul. Jlanee, OJNIOK ynpaBieHUs MOXET H3MEHUTH PadoTy
YCTaHOBKH JI€eMUHEPAIHN3ALUN KOMIUIEKCHON CUCTEMBI [JIs PEryJIMPOBAaHUS COCTaBa
NepBOH M/UNH BTOPON CMELIAHHBIX HATHETAEMBIX BOJ TaK, YTOOBI OH momajal B
anbTEepHATUBHBIN pabouyuil nuana3oH. /s 3Toro, Hanpumep, OJIOK yIpaBIEHUS MOXKET
HalpaBUTh KOMaH/bl Ha OTBeJEeHUE onpeaereHHoro konudecrsa OO-nepmeara uepes
muHuo 11 copoca OO-nepmeara. biok ynpaBieHHss MOKET TakKe U3MEHUTh paboTy
KOMILJIEKCHON CHUCTEMBI JJIsl YBEJIUUEHUs CONePIKaHUs ABYXBAJIEHTHBIX KATHOHOB B
nepBoM u/wi BTopoM obbennHeHHOM notoke OO/H®-nepmeara, nmyTem MOBBIMIECHUS
konuuecTBa MB, noGaBieHHO# B mepBbId U/HIH BTOPOH O0ObEIMHEH HBIH MTOTOK
OO/H®-nepmearta, U/vjiu yBeIMYEHHEM KOJMYECTBA KOHIEHTPATA ISl CTAOUTH3AIUH
MEJIKUX 9acTHI], 10OaBJIEHHOr0 B 00beAUHEHHBIH nepBblil u/unu sropoir OO/H®D -
NOTOK (IyTE€M M3MEHEHUS CTENEHU OTKPBIBAHHS OJHOTO UIJIH 0OJiee APOCCETbHBIX
knamaHoB VS, V5', V8 u V8'). Biok ynpaBieHUs MOXKET OCYLIECTBIATH MOHUTOPHHT
BJIMSTHUSL NI3MEHEHUH B pa00OTe KOMIUIEKCHON CHCTEMBI B HACTH Pacxoia Ha COCTaB
NEePBOrO W/ MU BTOPOTO CMELIAHHBIX MOTOKOB CI1a00MHUHEPATN30BAHHON HarHETaeMOM
BOJIbI, HCMTONB3ys naTtuuku Q9 pacxona u natuuk S7 uim natuuk Q9' pacxona u
natuuk S7', st ONpenesieHusl TOro, yAaJoCh JIM B Pe3yJibTaTe N3MEeHEeHHH B padore
YCTAaHOBKHU BBECTH COCTAaBbI IEPBON U BTOPON CMEIIAHHBIX HATHETAEMBIX BOJ B
npeaesbl NPeanoYTUTENbHOr0 padoyero auamna3oHa, u, Ipu HeoOOXOJUMOCTH, MOXKET
IPOBECTHU JOMOJHHUTEIbHbIE U3MEHEHUS B pab0OTe YCTAHOBKH AJIS JOCTHIKCHUS
COCTAaBOB, HAXOIAIIUXCS B Mpeaesax NpeAnouYTHTEeNbHOTO pabodero quamna3ona. biaok
yIpPaBJIEHUs TAKXKE€ MOYKET OCYINECTBJISITh MOHUTOPUHT PACXOA0B MEPBOTrO U/HIIH
BTOPOT'O CMEIIAHHBIX MOTOKOB CJIaOOMHUHEPATIM30BAHHOW HArHETA€MOW BOJABI B
HarHeTaTeNbHBIX JUHUSIX 18 u 18' Ha BhIXOMEe HarHeTaTeNbHBIX HACOCOB 24 u 24',
W/WJIU BHYTPUCKBAXKUHHOTO NaBJIEHUs B HATHETATEJbHBIX CKBaskuHax 20 u 20,
UCTIONIBb3Ysl JATYUKU AaBjieHUs 23 u 23', COOTBETCTBEHHO, JIsl ONPEAEICHHUS,
NPOM3OIIJIA JIU CTAOUIM3ALMS HIJIH POCT MPUEMUCTOCTH CKBa)XUHBbI. Ecnu 3TOTO HE
POU30IIIIO0, OJIOK YIPAaBIEHUS MOXKET U3MEHUTh pabOTy KOMIUIEKCHONH CHCTEMBI Tak,
4TOOBI COCTAB NMEPBOI U/MIIM BTOPOH CMEIIaHHOHN clabOMUHEpalIn30BaHHON
HarHeTaeMOW BOJIbI MOMAJ B MpeJebl elle OAHOrO JONOJHUTENbHOTO
NPEeANnOYTUTENBHOrO pabodero AuanasoHa Ajs NepBOod u/unu BTOpoil o0nacreit
NPOAYKTHBHOrO miacra. Takum obpa3om, cucTeMa, nmpeacraBieHHas Ha pur. 1, umeer

OJIOK ympaBJIeHHsI C KOHTYPOM OOpaTHOH CBSI3M, KOTOPBIN MO3BOJISIET CUCTEME
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U3MEHHTH COCTAB MEPBOTO U BTOPOIr0 CMEIIAHHOI'O MOTOKA C1a0OMHHEPaln30BaHH O
HarHeTaeMoW BOABI TaK, YTOOBI CHU3UTh PUCK YXYAIIEHUS KOJJIEKTOPCKUX CBOMCTB
njacta npu ogHoBpemMeHHoM coxpaHeHuu ITHO u3 npoaykTuBHOTO miacTa.
IIpencraBisieTcs, UTO €CJIM B HArHETATeNbHYI0 CkBaxkuHy 20 (mium 20') Oblna
3aKkauaHa npoOka CMeIIaHHOW nepBoil c1aboOMUHEepaln30BaHHON HAarHETaeMOH BOABI
(nnu BTOpO# craboOMUHEpATU30BAHHON HarHETaeMOMN BOJIbI) HU3KOTO MOPOBOTO
oObeMa, BhIZIEJIEHHAS] HATHEeTaTeNbHasl TUHMS 18 N1 HarHEeTaTeNIbHOM CKBAaKUHBI 20
(wnu BeImeneHHast TuHUs 18' N HarHeTaTeNbHOU CKBaXKUHBI 20') MOKET OBITh
UCIIONb30BaHA JUIA 3aKayuBaHus noaToBapHoit Boasl (I1B) unu cmecu MB u I1B B
Ka4eCTBE BOJHOW BBITECHSIOMIEH TEKy4Yel Cpeabl IS mepeMemeHnss npoOKu
CMeIIaHHOH c1abOMHHEepaTu30BAHHON HarHETATEIbHOW BOJBI, @ 3HAYUT, U
OTCOEIMHEHHOH He(PTSIHOW 30HBI, B HAIIPABJICHUH HKCILTyaTallMOHHON CKBaKHHBI 21
(MM B HampaBJIEHWU SKCITyaTallMOHHONW CKBakHHBI 21'). COOTBETCTBEHHO, MTOTOKH
OO-nepmeara u H®-nepmeara Oonbie He TPeOYIOTCS AJIS HATHETATEIbHONW CKBAYKUHBI
20 (mnm 20'), u MOTYT OBITH HampPaBJIEHBI AJISI TOJYYEHHUsS] OJHOTO UK Oojee
CMEIIAHHBIX MOTOKOB CJIa0OMHHEPAIN30BAHHON HarHETATEIbHON BOABI JISI IO
MEeHbIIel Mepe OJHON HarHeTaTeJIbHON CKBAKHHBI, MPOOYPEHHON B JOMOJHUTEIbHYIO

o0JiacTh MPOAYKTUBHOIO IJIACTA.
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OOPMVYIJIA U30BPETEHM A

1. Crioco0, B KOTOpOM:

HOJIYYarOT MEPBYI0 CMEIIAHHYIO CIa00OMHHEPaIN30BaAHHYI HATHETAEMYIO BOAY
IJIsl HATHETAHMS B 10 MEHbIIEH Mepe OJHY HarHeTaTeJIbHYI CKBAXKHHY, IPOOYypPEHHYIO
B MEePBYI0 00JacTh HEYTEHOCHOTO IMJIACTA;

MOJIYYaIOT BTOPYIO CMELIAHHYIO CJIa0OMHHEpPaJIN30BAHHYI0 HATHETAEMYIO BOAY
11l HATHETAHHS B 110 MEHbIIEH Mepe OJIHY HArHETATENbHYI CKBAXXUHY, TPOOYpPEeHHYIO
BO BTOPYIO 00J1aCTh HEPTEHOCHOTO MJIACTa, TPUYEM

nepBasi 00JacTh U BTOpasi 00JacTh UMEIOT MEPBBII COCTAB MOPOABI U BTOPOI
COCTaB MOPOJbI, COOTBETCTBEHHO,

NepBbIi COCTaB MOPOJABI U BTOPOH COCTAaB MOPOABI XapaKTEPU3YIOTCS Pa3HbIMU
pUCKaMHU YXYJAIIEHUs KOJJIEKTOPCKUX CBONCTB IJacTa Mpu BO3AEHCTBUU
cia0OMUHEpaJIu30BaHHON HarHeTaeMOH BOJBI, U

nepBasi cMelIaHHas ciaboOMUHEepaITN30BaHHAS HAarHeTaeMasi BOJa M BTOpasi
CMeIIaHHas cIabOMUHEpaIN30BaHHAS HAarHeTaeMas BOoJa, Kaxaas, CoOaepkKar
U3MEHsIeMble KOJUYECTBa MepMeaTa HaHOPUIbTPALIMH U IepMeaTa 00paTHOro 0CMOCa,

NOAAEPKUBAIOT COCTAB MEPBOI CMEIIaHHONW cI1a0OMUHEPaTU30BaHHOMN
HarHeTaeMoW BOABI B peaesax MepBoro 3alaHHOro pabovero Auana3oHa; u

HOJEePKUBAIOT COCTAB BTOPOI CMemAaHHON ciabOMUHEepaln30BaHHOM
HarHeTaeMoW BOJBI B IIPeJesiax BTOPOro 3aJaHHOro pabouero auamnasoHa,

npuYeM NepBbIi 3a1aHHbIA pabouunii 1UaNa3oH U BTOPOU 3aaHHbIN pabounii
AWAMa30H YJYYIAOT MOBBIIIEHHYIO HeTeoTAayy U3 mepBoil 00iacTu U BTOPOW
obyiacTu, 1 OCNA0NSAIOT YXYAIEHNUE KOJUIEKTOPCKUX CBOWCTB IJIACTA MPH HATHETAHHUH
NepPBOH CMEIaHHOH clabOMIHEpaJIN30BaHHONW HArHETAeMOW BOA Bl B MEPBYIO 00JIACTh
U HATHETAHUHU BTOPOH CMEINaHHON clabOMHHEpaIn30BaHHONW HATHETA€MOW BOIbI BO

BTOPYIO 00JIaCTh.

2. Crocob mo . 1, B KOTOpOM TiepBasi CMelIaHHas ciaboMUHEpaTn30BaHHAS
HarHeTaeMmasi BOJa U BTOpasi CMeIIaHHas c1a0OMUHepalu30BaHHasi HarHeTaeMas BOJa,

Kaxaas, CoOAepKaT USMCHACMBIC KOJIMYECTBA MOpCKOfI BO/JBI.



10

15

20

25

30

-52 .

3. Cnoco6 mo n. 1 unu 2, B KOTOPOM IepBasi CMeIaHHas
craboMHuHepann30BaHHAs HaTHETaeMasi BOAAa U BTOpPasi CMEIIAHHAs
craboMHuHepanu3OBaHHasl HaTHETaeMas BOAa, Kaxaasi, JOMOJHUTEIbHO COAEPKAT

HU3MCHACMBIC KOJTUYCCTBA )10621131(1/1 HJ1A CTa6I/IJ'II/13aLII/II/I MCJIKHUX YaCTHUILI.

4. Cnocob mo nro0oMy U3 MPEeAbIAYIUX MYHKTOB, B KOTOPOM:

HarHETAKT MEPBYIO CMEIIAHHYIO CIa0OMUHEpPaln30BaHHYI HArHETAEMYIO BOAY B
10 MEHbIIEH Mepe OJHY HarHETATEIbHYI CKBAXXUHY, TPOOYPEHHYIO B MEPBYIO
o0nacTh HE()TEHOCHOIO JIACTa, U

OTHOBPEMEHHO HarHETalT BTOPYIO CMEIIAHHYIO CIa00OMHUHEPATU30BaAHHYIO
HAari€tTa€cMyr BOAY B IIO MEHbIIEN MEpPE€ OAHY HArHETATCJIbHYIO CKBAaXXHHY,

npoOypeHHYIO BO BTOPYIO 00J1acTh HEPTEHOCHOTO IJIACTA.

5. Cnocob mo grobomy u3 m.m. 1-3, B KOTOPOM:

HArHETAIOT MEPBYI0 CMEIIAHHYIO CIabOMUHEPATN30BAHHYK) HATHETAEMYIO BOAY B
1O MEHbIIEH Mepe OJHY HarHETATEIbHYIO CKBAXXUHY, TPOOYPEHHYIO B MEPBYIO
06nacTh HE(PTEHOCHOIO IIACTA;, U

HArHETAIOT BTOPYIO CMELIAHHYI0 CI1a0OMHUHEpaIN30BaHHYIO HATHETAEMYIO BOIY B
110 MEHbIIEH Mepe OJHYy HArHETATEbHYIO CKBAXXHHY, MPOOYPEHHYIO BO BTOPYIO
obnacTh He)TEHOCHOTO IJIaCTa, MPUYEM MepBasi CMeIIaHHas C1a0OMUHEpalu30BaHHAS
HarHeTaeMasi BOJla HarHETAETCs Tepe HarHETaHUEeM BTOPOM CMelIaHHON

c1abOMUHEpaTU30BAHHON HATHETA€MOM BOJIBI.

6. Coco6 no 1r000My M3 MPEeABIYIUX MYHKTOB, B KOTOPOM HE(TEHOCHBIN
IUTACT AOTIOJHUTENBHO CONEPKUT TPEThIO 00JIaCTh MPOAYKTUBHOTO IJIACTA, UMEIOIIYIO
PUCK YXYILIEHUS KOJJIEKTOPCKUX CBOWCTB MPU BO3NEHCTBUHU
c1abOMUHEPATU30BAHHON HATHETAEMOU BOJBI, OTJIMYAOLUIACS OT PUCKA YXYILICHUS
KOJIJIEKTOPCKUX CBOWMCTB IJIACTa B MEPBOH 00JIACTH U BTOPO# 00nacTu, mpudeM npu
OCYLIECTBJIEHHU CIOCO0a NOTOJHUTENBHO:

MOJIy4ar0T TPETHIO CMEIIAHHYI0 CIa0OMHHEPaIN30BAHHYI0 HATHETAEMYIO BOAY
IUIs1 HATHETAHHS B 110 MEHbIIEH Mepe OJHY HAarHETATENbHYI0 CKBaXXHUHY, TPOOYpPEHHYIO

B TPeThbI0 00J1aCTh HE)TEHOCHOTO IIACTA;, U
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HarHeTaKT TPEThIO CMELIAHHYIO CIa0OMHHEPATN30BAHHYI0 HATHETAEMYIO BOIY B
110 MEHbLIEH Mepe OJHY HAarHEeTAaTeIbHYI0 CKBAXKHHY, MPOOYPEHHYIO B TPETHIO 00JacTh
He(PTEHOCHOTO IJIACTa;

HOJePKUBAIOT COCTAB TPEThEH CMELIAaHHOH CIa0OMUHEpalIn30BaHHOM
HarHeTaeMOW BOJBI B IPe/esiax TPEeThero 3aJJaHHOr0 pabovero quamna3oHa, KOTOPbIH
obecreunBaeT yJydlleHHE MOBBIIIEHHONW HEPTEOTAAYN U3 TpeTbel 00aacTH u
ociabjieHre YXyAIIeHUs KOJIEKTOPCKUX CBOMCTB MyacTa MpU HarHETAHUHU TPEThei

CMeNIaHHOH c1abOMHHEepaTu30BAHHON HarHeTaeMOlN BOIBI.

7. Crioco0 o m. 6, B KOTOPOM MEPBYI CMEMAHHYIO CIabOMHUHEPATHU30BAHHYIO
HarHeTaeMyl BOAY, BTOPYIO CMELIAHHYIO C1a0OMHHEPaTH30BAHHYIO HATHETAEMYIO
BOAY M TPEThIO CMEIIAHHYIO CIa0OMUHEPaIN30BaHHYIO HATHETAEMYIO BOAY HArHETAKOT

B IO MEHbINEH MEPEC OAHY HArHETAaTCJIbHYIO CKBAKMHY OAHOBPEMCEHHO.

8. Coco0 mo m. 6, B KOTOPOM MEPBYI CMEIIAHHYIO CJIa0OMUHEPATU30BAHHYIO
HarHeTaeMylo BOAY, BTOPYIO CMELIAHHYIO Cl1a0OMHHEPaTH30BAHHYIO HATHETAEMYIO
BOAY M TPEThIO CMEIIAHHYIO CJIa0OMHUHEPAIN30BAHHYIO HATHETAEMYIO BOAY HAarHETAIOT
B [0 MEHbIEil Mepe OJHY HarHeTaTeJNbHYI CKBa)KMHY MOCJIEA0BATEIbHO OJHA 32

OPYTOH.

9. Croco6 no nmoboMy U3 MpeabIAYLIMX NYHKTOB, B KOTOPOM 10 MEHbLIEH Mepe
OIMH M3 MEPBOro 3aaHHOTO pabouero quanas3oHa, BTOPOro 3aaHHOro padbodero
AManasoHa WK TPEThEro 3aJaHHOro pabovyero Auana3oHa OmnpeseseT ypOBEHb

cynbparoB menee 100 mr/i.

10. Cnoco6 no nmrobdomy u3 m.o. 1-9, B KOTOpOM NepBhIil 3aHaHHBIA pabounit
IWana3oH U BTOPOH 3alaHHBbIN paOounii AMAIMa30H COAEePIKAT OAHY UIK Oolee
I'PaHUYHBIE BEJUYUHBI I COCTABA MEPBON CMEIIAHHON clabOMHHEpaln30BaHHON
HAarHeTaeMOW BOJIBI M COCTaBa BTOPOM CMEIIaHHOH Cl1a0OMUHEp aTU30BaHHOM
HarHeTaeMoOW BOAbI, COOTBETCTBEHHO, IPUYEM YKa3aHHbIE OfHA MIJIM OoJiee rPaHHMYHBIX
BEJIMYUH COJEpIKaT MO MEeHbIeH Mepe OJUH U3 BEPXHETO Mpeena UJIN HUXKHEro
npeaena s napaMeTpOB, BKIIOYAIIINX 0 MEHbLIEH Mepe OOUH U3 001ero

COACPpIKaHUA PACTBOPCHHBIX TBEPABIX BCIICCTB, MUHEPAIU3ALIUHU, MOHHOM CHIJIBI,
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KOHLUECHTpAaIWUU OJHOT'O UJIHU Oonee OTACJBbHBIX HOHOB, KOHIUECHTPALUWUHN OTACIbHBIX
HOHOB IO OAHOMY UJIHU Oojiee TUIIAM HOHOB, COOTHOIICHUA OTACIBbHBIX HOHOB IIO
THUIMaM MOHOB, COOTHOIICHUA OTACIbHBIX HOHOB HJIU 000 KOM6I/IHaI_II/II/I 9TUX

apaMeTpos.

11. Cnoco®, B KOTOpOM:

OTPENEeNSIIOT MEPEKPHIBAIOINNN pabovnii fUAMA30H IJIisl €IUHOW CMeIIaHHOMH
c1abOMUHEPATU30BAHHON HATHETAeMOU BOJIBI, ONPENEISIOMHUI IPAHUYHBIC BETHUYHHBI
1151 00JaCTH MEePEKPBITUS HECKOIBKUX 3aJaHHBIX pabOUYMX TMAaNa30HOB JUJIsl COCTaBOB
CMEIIAHHBIX CITa0OMUHEPATN30BAHHBIX HATHETAEMBIX BOJ AJIS MEPBOH 00JacTH U
BTOpOH o0nacTu HePTEHOCHOTO MIacTa, MPU STOM YKa3aHHbIE HECKOJbKO 3aaHHBIX
pabouux NUama3oHOB yJYYIIAIOT MOBBIEHHYIO HE(TEOTNAYy U3 MEPBOIl 00JACTH U
BTOpOH oOnacTn HEPTEHOCHOTO IJIacTa MPU OJHOBPEMEHHOM OCIA0JeHUH YXYILICHHS
KOJUTEKTOPCKUX CBOWCTB IJIACTa B MEPBOH 00JacTU U BTOPOH obyiacTy,

npuYeM 10 MEHbIIEH Mepe OHA HarHeTaTeJIbHas CKBaXXMHA NpoOypeHa B
NepBYIO0 00acTh U MO MEHbINEH Mepe OJlHA HarHeTaTeJbHast CKBaXKMHA MPOOypeHa BO
BTOPYIO 00JIacTh,

KOJUIEKTOPCKAs IJIACTOBAs MOPOJa MEPBOH 00JaCTH UMEET MEPBBIA COCTAB
NOPOJIbI, KOJUIEKTOPCKAs IJIACTOBAs MOPOAA BTOPOH 00JacTH UMeeT BTOPOI cocTaB
NOPOJIbI, U MEPBBIA COCTAB MOPOABI U BTOPOH COCTAB MOPOABI XapaKTEPU3YIOTCS
pPa3HbIMHU PUCKAMU YXYAILIEHUs KOJJIEKTOPCKUX CBOICTB IJacTa MpU BO3AEHCTBUU
CMEIIAHHBIX CIa0OMUHEPATU30BAHHBIX HATHETAEMbIX BOJ, a €MHAas CMEIIaHHAas
craboMUHEpaTu30BaHHAs HarHETaeMasi BOJla COAEPKUT U3MEHsIeMble KOJTUYECTBA
nepMeara HaHOQHUJIbTPALMH U ITepMeaTa 0OpaTHOr0 OCMOCA,

MOJIYYAIOT €IMHYI0 HAarHETaeMYI0 TEKY4YyI Cpeay C COCTaBOM B Ipenesax
nepekprIBaroero pabodero nuamna3oHa; u

NOJJIEPKUBAIOT COCTAB €AUHON HATHETAEMOW TeKy4el cpebl B Mpenenaax

IEePeKpPBIBAIOINEro pabodero Auamna3oHa.

12. Cnoco® mo m. 11, B KOTOPOM HArHETAKT €ANHYIO0 HATHETAEMYIO TEKYUYyIO

cpeny B MepBYI 00JIACTH U BO BTOPYIO 00JACTb.
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13. Crioco6 mo . 11 unu 12, B KOTOpOM mepBOit 00JaCThIO U BTOPOI 00JIaCThIO
SIBJISIFOTCS pa3IMuHble 00JIACTU MIJTH CJIOU KOJIJIEKTOPCKOM MJIaCTOBOM MOPOABI BHYTPH

He(TEHOCHOrO MiacTa.

14. Cnoco6 no mobomy u3 m.m. 11-13, B KOTOPOM mepBbIi COCTaB MOPOABI U

BTOPOH COCTaB MOPOABI PA3IHYAIOTCS.

15. Cnoco6 no nrobdomy u3 m.m. 11-14, B KOTOPOM IpaHUYHbIE BETUYUHBI €THHON
CMEIIAHHOH CJIa0OMHHEpPaIN30BAHHOW HATHETAEMOW BOJBI COAEPKAT MO MEHbIIEH
Mepe OAMH U3 BEPXHETO Npeiena WIN HUXKHETO Ipeena Uid NapaMeTpoB,
BKJIFOYAIOLIUX [0 MEHbIIEH Mepe OJHMH U3 00IIero coaepskaHus pacTBOPEHHBIX
TBEPABIX BEI[ECTB, MUHEPAIH3ALMN, HOHHON CHJIBI, KOHIIEHTPAIIMN OJHOTO Ul Oojee
OTZENbHBIX HOHOB, KOHI[EHTPAIIUH OTAEJbHBIX HOHOB IO OAHOMY M) OoJiee TUIIAM
MOHOB, COOTHOIWIEHUSI OTAEJIbHBIX HOHOB M0 TUIIAM MOHOB, COOTHOIIEHUs OTIEJIbHBIX

WOHOB WM 000 KOMOMHAIIUY 3THX NTapaMeTPOB.

16. CucTrema HarHeTaHHs €IMHON CMEIIaHHON CcI1aOOMUHEPaTU30BAHHOMN
HarHeTaeMol BOAbI H3MEHIEMOT0 COCTaBa B M0 MEHbUIEH Mepe OHY HarHETATEIbHYIO
CKBaXXHUHY, NIPOOYPEHHYIO B MEPBYIO 001aCTh HE(PTEHOCHOTO JIACTA, U HATHETaHMUS
eIMHON CMELIaHHON c1abOMHHEepaTn30BaHHOW HATHETAEMOM BObI B TIO MEHbIIEH
Mepe OJHY HarHeTaTeJbHYI CKBaXKUHY, MPOOYPEHHYIO BO BTOPYIO 00JIacTh
He(TEHOCHOTO IMJIACTA, BKJIIOYAKOIIAS:

YCTaHOBKY AE€MHHEPaIU3aLHH, CONEPIKAIYIO:

y3en oopatHoro ocmoca (OQO), BBINOJHEHHBIH ¢ BO3MOKHOCTBIO TIOJTYYEH Usl
noaMemusaemoro noroka OO-nepMeara u nepegauu noamemnsaeMoro notoka O0O-
nepMeara B CMECUTEJIBHYIO CUCTEMY, U

y3en HaHounbTpanuu (HD), BEIMOJHEHHBIH ¢ BO3MOXHOCTBIO MOJIYYCHUS
noamewmnsaeMoro noroka H®-nepmeara u nepenadu noamemnpaeMoro noroka H®-
nepMeara B CMECHUTEIbHYIO CUCTEMY;

CMECHUTEIbHYIO CHCTEMY, COAEPKALIYIO:

nutatenpHyro auHuo OO-nepmeara,

nurateabHyo JuHuo HP-nepmeara,

nunanio copoca OO-nepmeara,



10

15

20

25

30

- 56 -

auHU© cOpoca HD-nmepmeara,

MECTO CJIMSIHUSA, BbINONHEHHOe ans cmemnBanus OO-nepmeara u H®-nepmeara,
115t GopMUPOBAHUS €AUHON CMEIIaHHOH cladOMUHEpaIu30BaHHON HarHeTaeMon
BOJIbI, U

OTBOJSILIYIO JIUHUIO, BBIIOJTHEHHYIO C BO3MOXKHOCTBIO Nepeaauu eJUHON
CMEIIaHHOH CcJIa0OMHHEPaTM30BAHHOW HATHETAEMOW BOJbl B HATHETATEIbHYIO
CUCTEMY, U

HarHeTaTeJbHYI CUCTEMY, COIEePKALIYIO:

HarHeTaTeJbHYIO JUHUIO, HMEIIIYIO 10 MEHbIIell Mepe OJMH HarHeTaTeJbHbIH
HAaCOC, BBIMOJHEHHBIA ¢ BO3MOXXHOCTBIO MOJA4YU €IMHON CMEIIAaHHOW HAarHETAaeMOU
BOAbI B: 1) MO MeHbIIEH Mepe OJHY HArHETATEIbHYIO CKBAXXUHY, MPOOYPEHHYIO B
nepByro 001acTh HEQTEHOCHOTO MIACTa, U 2) MO MEHbIIeH Mepe OIHY
HarHeTaTeNbHYI CKBaKUHY, TPOOYPEHHYIO BO BTOPYIO 00JacTh HEPTEHOCHOTO
njacTa,

OJIOK ynpaBJIEHUs], BBIMIOJHEHHBIH C BO3MOXKHOCTBIO:

peryaupoBaHus KOJMYECTBA IO MEHbLIEH Mepe OJHOr0 U3 MOAMELINBAEMOT0
notoka OO-nepmearta unu nogMemnsaemMoro noroka H@-nepmeara, cMelminBaeMbIX B
MeCTe CIUSIHUS, U

NOAEPKAHUS COCTaBa €AUHOIO CMEIIAHHOTIO MOTOKA c1abOMHHEpaIn30BaHHON
BOJABI B IIpeeNax MepeKpbIBAINero pabouero quamna3oHa, OonpeaeasieMoro
I'PaHUYHBIMH BEJIUYMHAMH JUJI1 OOJACTH MEPEKPBITHS MEPBOro 3alaHHOTO pabodero
Auana3oHa U BTOPOTO 3aJaHHOr0 pabouero nuamna3oHa, Mpu4eM MepBblid 3aJaHHbIH
pabounii TMana3oH U BTOPOU 3aAaHHBIA paboduii TUana3oH ONMpeaeNsilOT COCTaBBI
€IUHOW CMELaHHON cla0OMHHEpan30BaHHON HATHETAEMOW BOJABI ISl IEPBOI

obyiacTu 1 BTOpPOH 00JacTH HEPTEHOCHOTO TJIacTa.

17. Cuctema mo . 16, B KOTOpO#H NEPBBIA 3aaHHBIN pabo4nii TUana3oH u
BTOPOWU 3ajaHHbIN paboYnii AUATIA30H OMPENENSIOT COCTABbI, VIyYIIaK0 e
HeTeoTnauy U3 mepBol 00MacTH U BTOPOU 001aCTH U OCHA0SIIOIKE YXYAIIeHUE

KOJUTEKTOPCKUX CBOWMCTB IJIACTa B MEePBOH 00JIacTH U BTOPOM obnacTu.

18. Cuctema o n. 16 mnm 17, B KOTOpOH mepBbIi 3aaHHbIN pabounii Auana3ox

U BTOPOW 3alaHHbIN paOounii ANana3oH XpaHATCs B OJIOKE YIIPaBIEHHs, BBIIIOJIHEHHOM
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C BO3MOJKHOCTBIO OTNIPEEeNIeHHs MePEeKPhIBAIOIIETO padoyuero quamnas3oHa,
WCIIOJIB3YIOINETO MepPBbIl 3aJaHHbINH padounii 1uamnasoH U BTOPOH 3alaHHbBIA pabounii

IMana3oH.

19. Cucrema no nrobomy u3 m.m. 16-18, B KOTOpOH cMecUTeNbHAs CUCTEMA
COJIEPIKHUT:

pe3epByap, coleprKalluil KOHUEHTPUPOBAHHBIM BOJAHBIN PAaCTBOP MO MEHbLIEH
Mepe OHOW N00aBKU I CTAOUIU3ANN MEJTKUX YaCTHUL, U

MUTATCJIbHY JIUHUKO KOHUCHTPAaTa AJA CTa6I/IJ'II/13aLII/II/I MCJIKUX HaCTUL, MIPpUYIEM
CMECHUTENbHAsI CUCTEMA BBIMOJHEHA C BO3MOXKHOCTBIO epeaadyu NU3MEHsIEMBbIX
KOJIMUECTB MO MEHBIIEN MEpE OHHOﬁ I[O6aBKI/I I CTa6I/IJ'II/13aLII/II/I MCJIKUX YaCTHUILl B
€IUHYI0 CMEIIaHHYI0 CIa00OMHUHEPATU30BAHHYIO HATHETAEMYIO BOAY IO MUTATEIbHON

JIMHUUW KOHLCHTpPAaTa OJid CTa6I/IJ'II/ISaLII/II/I MCJIKUX YaCTHII.

20. Cuctema no n. 19, B KOTOpOH CMeCHUTENbHAsI CUCTEMAa AOMOJHUTEIbHO
COJIEPKUT HACOC-A03aTOP, BBINOJHEHHBIN C BO3MOXXHOCTBIO JO3UPOBAHHON MOJAYH IO
MEHbIIeH Mepe OAHOI0 KOHIIEHTpPATa IJIs CTAa0UIN3aLii MEJIKUX YaCTULl B €IHHYIO

CMEIIAHHYI0 CIa0OMUHEPATN30BAHHYI0 HATHETAEMYIO BOJY.

21. Cucrema o . 20, B KOTOPOH HACOC-03aTOP UMEET CBSI3b CUTHAJIAMHU C
U3MEPUTENIEM PACcX0a U BBIMOJIHEH ¢ BO3MOXKHOCTBIO PEryJupOBaHUs KOHLEHTPALUU
10 MEHbIIEH Mepe OAHOM N00aBKH IJisi CTAOUINU3AIUN MEJIKUX YaCTHUIl B € IUHOM
CMEIIaHHOH cJIadOMUHEpaNTN30BAaHHOW HAarHETAeMOM BOJE s IPUBEIAEHHE €€ B
COOTBETCTBHE C MPOdUIIeM KOHIIEHTPAIIUU 11O MEHbIIEH Mepe OOHON No0aBKH AJIs

CTAaOUIIM3AIINY MEJKHX YaCTHUI, UCIIOJb3YsI CUTHAJ OT H3MEPUTEI pacxona.

22. Cucrtema no mobdomy u3 m.m. 19-21, B KOTOpO# OJI0K yIIpaBIeHHs BBIIOJTHEH
C BO3MOXHOCTBIO!

peryJupoBaHMs KOJMYECTBA IO MEHbIIEH Mepe OTHON NOOaBKH AJIs
cTa0UNIM3aMY MEJTKHUX YacTHUIl, TOAAaBa€MOH B IO MEHbIIEH Mepe OTHO MeCcTO U3 1)

MeCTa CIUSTHUSI CMECUTEJIbHOW CHUCTEeMbI WJIH 2) HATHETATEIbHOW JTUHUU, U
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NOAJep KaHUs COCTaBa €ANMHON CMEIIaHHOH cl1abOMHHEpaTn30BaHHOI BOJBI B
npenesax nepekprlBarLero padoyero AMana3oHa NOCPEACTBOM PeryJIHupOBaHUs

KOJIM4YeCTBA 10 MEHbIIEeH MEpPE OI[HOfI I[O6aBKI/I JIs1 CTa6I/IJ'II/13aI_II/II/I MCJIKHUX YaCTHUII.

23. Cucrema no n.m. 16-22, B KOTOpOIl nepekpsuiBaromuii pabounii Auana3ox
COAEPKUT BEPXHUE Mpeebl U HIKHUE MPeAebl A1 KOHUEHTPaLUH O MEeHbILIeH
Mepe OfHOM 100aBKHU s cTabMIN3alMK MEJTKHUX YaCTHI, COOTBETCTBYOIINE
NMEPEKPBIBAOIIUMCA KOHUCHTPAUUAM 110 MeHbII e MEp€E OI[HOfI I[O6aBKI/I JJIA
CTa0UJIM3AIUN MEJTKHUX YaCTHUL, OOIINM JJIsl MEPBOrO U BTOPOTO 3aJaHHBIX paboumux

IUAa30HOB.

24. Cucrtema no mobomy u3 m.m. 16-23, B KOTOpO# yCTaHOBKA JE€MHUHEPATH3aANU
pacnosiokeHa Ha OeperoBoM y4acTKe, a CMECHTeNbHAsl CHCTEMa PACIIONI0XKEeHa Ha

MOPCKOM y4acCTKeE.

25. Cucrema no mobomy u3 n.m. 16-24, B KOTOPOH HarHeTaTelbHas CUCTEMA
JOMOJHUTENBHO COAEPIKUT PAJL OTBETBJIEHHBIX HATHETATEIbHbIX JUHUMN,
NPUCOEAUHEHHBIX K €JUHOMY IMOABOJIHOMY KOJIIEKTOPY, IpUYEM HarHeTaTesabHas
JIMHUS COEJUHEHA C €JUHBIM MOABOJHBIM KOJJIEKTOPOM, & Psifi OTBETBJIEHHBIX
HarHeTaTeJbHbIX JUHUN COEJUHAIOT €AUHBIN MOABOAHBIN KOJJIEKTOP € MO MEHbIIEH
Mepe OJIHOW HarHeTaTeJNbHOW CKBaXXMHOM, MpoOypeHHOH B mepBYyI0 001acTh
He()TEHOCHOTO MJIACTa, U IO MEHbLIEH Mepe OJJHOW HAarHEeTaTeNbHON CKBAXKHHOM,

npoOypeHHOH BO BTOPYIO 00JIaCTh HEPTEHOCHOTO TJIacTa.

26. Cucrtema 1o 1. 25, B KOTOpO# OJIOK yIIpaBIEHUs BBITIOJHEH JOMOJTHUTEIBHO C
BO3MOKHOCTBIO:

OTKPBbIBAaHUs KJIANAaHOB B HATHETATEJIbHON JIMHUU U €IUHOM MOJBOJHOM
KOJUIEKTOPE; U

nepenady, B pe3yjabTaTe OTKPbIBAHUA KJIAaNaHOB, €AUNHOI0 CMEIIAHHOIO NOTOKA
c1abOMUHEPATU30BAHHON BOJIBI OT HATHETATEJIbHOM JIMHUH K 110 MEHbIIEH Mepe
OJTHOM HarHeTaTeJbHOH CKBaXXMHE, TPOOYPEHHON B MEpPBYI0 00JIACTh, M IO MEHbLIEH

Mepe OJTHOHM HarHeTaTeslbHOH CKBaXkuHEe, NPOOYpPEeHHOH BO BTOPYIO 00JI1aCTh.
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27. Cuctema 1o 1. 25, B KOTOpOH OJIOK yIIpaBJIeHUs BBITIOJHEH JOMOJHUTEIBHO C

BO3MOJKHOCTBIO!

BHIOOPOUYHOTO OTKPBIBAHUS KJIAITAHOB B HArHETATEJIbHON JIMHUM U €IUHOM
MIOJABOJHOM KOJIJIEKTOPE;

nepenayvu, B pe3yjabTaTe OTKPbIBAHUS KJIAaHOB, €AUHOI0 CMEIIAHHOIO IOTOKA
c1abOMUHEPATU30BAHHON BOJBI OT HATHETATEJbHOM JIMHUM K IO MEHbIIEH Mepe
OJIHO¥ HAarHEeTaTeJbHOH CKBaXKHHE, MPOOYPEHHO!H B MEePBYO 00JIaCTh;

BBIOOPOYHOTO U3MEHEHHS] COCTOSIHUS KJIANIAHOB B HATHETATEJIbHOM JTUHUH U
€IMHOM MOJABOAHOM KOJUIEKTOpE MOCJe Nepeaadyu eAUHOro CMEMaHHOTO NOTOKa
c1abOMUHEPATU30BAHHON BOJIBI OT HATHETATEJIbHOM JIMHUH K 10 MEHbIIEH Mepe
OJIHOH HarHeTaTeJbHOH CKBaXXHHE, TPOOYPEHHOH B MEPBYIO 00JIACTh; H

nepenayu, B pe3yabTaTe BBIOOPOYHOIO U3MEHEHHUS COCTOSTHUS KJIAAHOB,
€IMHOr0 CMEIIAaHHOTO MOTOKa CJIa0OMUHEPaIN30BaHHONW BOABI OT HATHETATEIbHON
JUHHUH K IO MEHbINEeH Mepe OHON HarHeTaTeJbHOU CKBaskMHEe, MPOOYypPEeHHOU BO

BTOPYIO 00JIacTh.

28. Cucrema no mobdomy u3 m.m. 16-27, B KOTOpPOH cMecuTeNbHas CUCTEMA
JTOTIOJTHUTENIBHO COAEPKUT OJUH MU 00Jiee NaTYNKOB, BBIIIOJIHEHHBIX C
BO3MO>KHOCTBIO OIPeAesIeHuUs TapaMeTpa COCTaBa €AUHOr0 CMEUIAHHOIO NMOTOKA

cnaboMHHEpaTU30BAHHON HAarHETAeMOH BOMBI.

29. Cuctema no 1. 28, B KOTOPOI mapaMeTp COCTaBa BKJIOYAET. OOIIYIO

KOHLUECHTPAUHKO PAaCTBOPCHHBIX TBCPAbIX BEIICCTB, KOHOUCHTPAINIKO aHUOHOB XJIOPUOOB,

KOHIIEHTPALUI0 aHUOHOB OPOMHUIOB, KOHIIEHTPAINIO KATHOHOB KaJIbIHS,
KOHI[EHTPALIMI0 KATUOHOB MarHusi, KOHLEHTPALUI0 KaTHOHOB KaJlus, KOHL[EHTPAaL U0
AHUOHOB HUTPATOB, KOHLEHTPAIUIO aHUOHOB CyJIb(aTOB MU PACXOJ OJHOTO UIIU
bonee u3 mogmemuBaemoro nmoroka OO-nepmeara, orBogumoro noroka O0-
nepMmeara, nogMmemunsaemoro noroka H®-nepmeara unu orsoaumoro notoka HP-

nepMeara.

30. Cuctema a5 mOJy4YeHUsI IEPBOH CMEIIaHHON cllabOMUHEPATH30BAHHOU
HarHeTaeMoW BOABI U BTOPOH CMEIIaHHOH c1abOMHHEpaIN30BaHHONW HarHeTaeMoOn

BOJbI U3MCHACMOI'O COCTaBa AJid HArH€TaHusA B 110 MeHbII e MEPE OAHY
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HarHeTaTeNbHYI0 CKBAXXHUHY, IPOOYPEHHYIO B MEPBYI0 00JacTh HEPTEHOCHOIO IJIACTA,
U B IO MEHbLIEH Mepe OJJHY HarHETaTEeJIbHYI0 CKBAXXHHY, NPOOYPEHHYIO BO BTOPYIO
obsnacTh HEPTEHOCHOrO IJIaCcTa, MPUYEM KOJUIEKTOPCKasl MIacTOBasi MOpOia MepBoil
00JacTH UMEET MepBbIi COCTaB MOPOBI, KOJJIEKTOPCKAs MIaCTOBas MOPOAA BTOPO
o0yacTu UMeeT BTOPOH COCTaB MOPOJbI, NEPBBIH COCTaB MOPOABI U BTOPOI COCTAB
MOPOJIbl XapaKTEPHU3YIOTC PA3HBIMU PUCKAMU YXYAIIEHUs KOJJIEKTOPCKUX CBOMCTB
I1acTa, mepBasi CMelaHHas ci1abOMUHEepaTN30BaHHAS HATHETaeMasi BOJia U BTOpasi
CMeIIaHHas ciabOMUHEpaIu30BaHHAS HAarHeTaeMasi BOJa, Kaxaas, CoOaepkKaT
U3MEHsIeMble KOJINYECTBA IepMeaTa HaHOQMIbTPALIMH U epMeaTta oOpaTHOTO 0CMOcCa,
BKJIIOYAIOIIas:

YCTaHOBKY A€MHUHEpaINU3aluU, COIepKaLIyIO:

y3en obpatHoro ocmoca (OQO), BBINOJHEHHBIH ¢ BO3MOKHOCTBIO TOJTYYEHHUS
noaMemusaemoro noroka OO-nepMeara u nepenavyu noamemnsaeMmoro noroka O0-
repMeaTa B CMECUTENbHYIO CUCTEMY, U

y3en HaHounprpanuu (H®), BEIMOJTHEHHBIH C BO3MOXKHOCTBIO MOJIYYEHUS
noamewmnsaeMoro noroka H®-nepmeara u nepenauu noaMemnsaeMoro noroka H®-
repMeaTa B CMECUTENIbHYIO CUCTEMY;

CMECUTEJIBHYIO CUCTEMY, COAEp KaLyIO:

OCHOBHYIO nuTaTenbHylo JuHuio OO-nepmeara,

OCHOBHYIO NUTaTeNbHYI0 NuHUK HP-nepmeara,

auHuo copoca OO-nepmeara,

auHu© copoca HD-nmepmeara,

NepBO€ MECTO CIUSIHUS U BTOPOE MECTO CIUSHUSA, U

NEPBYI0 OTBOJSIIYIO JUHHUIO M BTOPYIO OTBOASINYIO JIUHUIO, IPUYEM JIUHUS
copoca OO-nepmeara u qunus copoca H® nepmeara cBsi3aHbI MO TEKy4el cpene ¢
OCHOBHOM nuTtarenbHoil nuHueil OO-nepmeara, pazpenstomeiics ¢ GOpMHUPOBAHNEM
nepBoii orBeTBiIeHHON nuHNKU OO-nepmeata u BTOpoi oTBeTBIeHHON auHuu OO0-
repMeaTa, BbIIIOJHEHHBIX C BO3MOXHOCTBIO Nepenadyu noameinsaemMoro noroka 00-
repMeaTta B [IEPBO€ MECTO CJIMSHUS U BTOPOE MECTO CIHUSHUSA, COOTBETCTBEHHO, a
OCHOBHas nmuTatenbHas TuHus H®-nepmeara pasgensercs ¢ QOpMUpOBaHUEM IEPBOH
oTBeTBJIeHHOU TuHUKU HP-nepmearta u BTOpOH oTBeTBIeHHON muHuu H®-nepmeara,
BBINTOJIHEHHBIX C BO3MOKHOCTBIO Ilepenadyu noaMmeinsaemoro noroka H®-nepmeara B

NEPBOEC MECTO CIIUAHHUA U BTOPOEC MECTO CIIMAHUA, COOTBETCTBCHHO, IIPUYEM MEPBas
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OTBOJSLIAs JTUHUS U BTOpasi OTBOJsAINAS JIMHUS CBA3aHbI 10 TEKy4ell cpeie C MepBbIM
MECTOM CJIUSIHUSI U BTOPBIM MECTOM CJIMSHUS U BBIIIOJHEHBI C BO3MOKHOCTBIO
nepenavyy mepBod CMeIaHHONW cilabOMUHEPATN30BAHHONW HAarHETAEMOUW BOJBI M BTOPOH
CMELIaHHOH c1a0OMUHEpPaTN30BAHHON HArHETaAeMOH BOJIbI B HATHETATEIbHY IO
CUCTEMY,

HAarHeTaTEeJbHYI CUCTEMY, COAEPIKALYIO MO MEHbIIEN Mepe MEPBYIO
BBIJICJICHHYI0 HarHETATEJbHYIO JIMHUIO U BTOPYIO BBIJECJIEHHYIO HATHETATEIbHYIO
JUHUIO, KaXKJasi U3 KOTOPBIX UMEET MO MEHbIlIel Mepe OJUH HarHeTaTeJbHbIH HacocC H,
COOTBETCTBEHHO, CBSI3aHbI 10 TEKyYEH cpelie C IepBOMl OTBOASIIEN JIUHUEN U BTOPOU
OTBOJSIIEN JIMHUEH CMECUTEIbHOW CUCTEMBI, MPUYEM MepBasi BbIAEICHHAS
HarHeTaTeJbHAas JIMHUS BBINOJHEHA C BO3MOXKHOCTBIO Nepeayu NepBOil CMEIIaHHOU
c1abOMUHEPATU30BAHHON HarHETaeMOH BOJBI B [0 MEHbIIEH Mepe OJHY
HarHeTaTeNbHYI0 CKBAXXHUHY, TPOOYPEHHYIO B NMEPBYIO 00MacTh HEPTEHOCHOIO IJIACTA,
a BTOpas HarHeTaTeJIbHAs JIMHUs BBINOJHEHA C BO3MOXHOCTBIO ITepeadyd BTOPOU
CMEIIAaHHOH CcJIa0OMHHEpPaIN30BAHHONW HATHETAEMON BOJBI B IO MEHbIIEH Mepe OJHY
HarHeTaTeNbHYI0 CKBAXXHUHY, MPOOYPEHHYIO BO BTOPYIO 001acTh HEYTEHOCHOTO
IJ1acTa;, u

OJIOK ynpaBJIeHHUs], BBIMOJHEHHBIH C BO3MOXKHOCTBIO:

IpueMa nepBoro 3aJJaHHOro pabodero Auana3oHa U BTOPOTO 3aJaHHOTO
pabodero auana3oHa,

U3MeHeHUs paboThl YCTAHOBKHU AEMUHEPAINU3 AU ISl PEryJIUPOBAHHUS
KOJINYECTBA IO MEHbIIEH Mepe OJHOr0 MOoTOoKa U3 noaMemusaemoro noroka O0-
nepMearta WM noameunBaeMoro notoka H®-nepmeara, moamMemnBaeMblx B IEPBOM
MeCTe CIUSIHUSI U BTOPOM MECTe CIHUSHUSA, U

NOAEPKAHUS COCTABOB NMEPBOT0 CMELIAHHOTO IMOTOKA CI1abOMHUHEpPaIU30BAHHON
BOJbI U BTOPOTO CMEMIAHHOTO MOTOKA CJIabOMUHEPaTN30BAaHHOW BOJBI B IIpeaesax
NepPBOro 3aJaHHOTO padoyero nuamna3oHa U BTOPOro 3aaHHOTO pabovero auama3oHa,

COOTBETCTBEHHO, 3a CUET U3MEHEHHH B paboTe YCTAHOBKHU JEMHHEPaAIU3AINN.

31. Cucrema no n. 30, B KOTOpPOI O MeHbLIEH Mepe O7jHa U3 NepPBOi
CMEIIAaHHOH ClIa0OMHHEpaJIN30BAHHONW HATHETaAeMON BOABI UM BTOPOH CMEIIaHHON
c1abOMUHEPATN30BAHHON HArHETA€MOM BOJIBI CONEPIKUT MOPCKYIO BOAY HJIH IO

MeHbIlIeH Mepe OAHY A00aBKy AJIs CTAaOUIN3aIMN MEIKUX YacCTHUII.



10

15

20

25

30

-62 -

32. Cuctema no 1. 30 unu 31, B KOTOpO#l OJIOK yrpaBiIeHHs BBIIIOJHEH C
BO3MOXXHOCTbIO HATHETAHUS MEPBOM CMeIaHHON c1abOMUHEpaIn30BaHHON
HarHeTaeMoOW BOJBI U BTOPON CMEIIaHHOH c1a00oMHHEpaIn30BaHHON HarHeTaTeIbHOM

BOJBI MOCIEOBATENBHO OJHY 3a APYTOi.

33. Cuctema no m. 30 unu 31, B KOTOPO#H OJIOK yIpaBJIEHUS BBIIOJHEH C
BO3MOXKHOCTBIO HATHETAHUS MEPBOI CMEIIaHHON ¢J1abOMUHEpaTN30BaAHHOM
HarHeTaeMoOW BOAbI U BTOPOH CMEIIaHHOH cJ1abOMHHEpPaJTN30BAaHHOW HAarHEeTaTeJIbHOM

BOJbI ONHOBPEMEHHO.

34. Cuctrema o nrobomy u3 m.m. 30-33, B KOTOPOU CMecHTeNIbHASI CHCTEMA
JOTMOJHUTENbHO BKJIIOYAET:

pe3epByap, CoaeprKalluil KOHUEHTPUPOBAHHBIN BOAHBIA PACTBOP MO MEHbLIEH
Mepe OHOH n00aBKHU I CTAOUIN3AINN MEJIKUX YaCTHLI,

OCHOBHYIO NMUTATEJbHYIO JIMHUIO, IPUCOEUHEHHYIO K PE3epByapy;

NEePBYI0 OTBETBJIEHHYIO MUTATENbHYIO JIUHUIO U BTOPYK OTBETBJIEHHYIO
MUTATENbHYIO JUHUIO, KaXXAas U3 KOTOPbIX UMEET PACXOAHBIN KjanaH, BbINOJIHEHHBIN
C BO3MOJKHOCTBIO ITO1AYU U3MEHSAEMBbIX KOJNUYECTB 110 MEHbIIEH Mepe OgHON T00aBKH
A1l CTAaOMIN3aIuU MEJIKUX YaCTHUI[ B Ka4eCTBE MMOAMELIINBAEMOT0 MOTOKA AJIsl HEPBOH
CMELIaHHOH c1a0OMUHEpPaTn30BAHHONW HArHETAeMOW BOABI U BTOPOH CMEIIaHHOM

c1abOMUHEpaTU30BAHHON HATHETA€MOM BOJIBI.

35. Cuctema no 1. 34, B KOTOpPO# OJIOK yIPABJIEHUS BBIMOJHEH AJOMOJTHUTEIBHO C
BO3MOJKHOCTBIO!

U3MEeHEeHUs1 pabOThl CMECUTENbHON CUCTEMBI JJIsI PETYJIUPOBAHUS KOJHYECTBA IO
MeHbIIeH Mepe OTHON NOOaBKHU IS CTAaOUIN3aMU MEJIKUX YacTHII, IepeaBaeMoii B
Ka4yeCTBE NOJAMEIINBAEMOTr0O MOTOKA 1JIsl NEPBOU CMEIIaHHOU
c1abOMUHEPATN30BAHHON HArHETAeMOM BOJIBI U BTOPOI CMEIIaHHOM
cnaboOMUHEpaTu30BAaHHON HAarHETaeMOW BOJBI, U

NOAEPIKAHUSI COCTABOB MEPBOT0 CMELIAHHOTO IMOTOKA C1a00MHUHEPaIU30BaHHON
HarHeTaeMol BOABI M BTOPOTO CMEMIAHHOTO MOTOKA CI1abOMUHEPaTN30BaHHOM

HarHeTaeMoW BOABI B MIpeaesax MepBoro 3alaHHOro pabo4yero aAuamna3oHa U BTOPOTO
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3aaHHOIO pa6oqero Aruamna3oHa, KOTOPbIC BKIKYAKOT 'PAHUYHBIC BEJIUYUHbBI OJIs 11O

MeHbIIeH Mepe OAHON NJOOaBKU [Jis CTAOUIN3aUU MEJIKHUX YacCTHII.

36. Cucrema no nobomy u3 m.m. 30-35, B KOTOPOH CMEeCUTENbHAs CUCTEMA
AOTIOJHUTENBHO CONEPIXKUT OAUH UM 00Jiee NaTYMKOB, BHIIOJHEHHBIX C
BO3MOKHOCTBIO ONPEIeIeHHs MapamMeTpa COCTaBa NePBOTO CMEUIAHHOIO MOTOKA
c1abOMUHEPATU30BAHHON HarHETaeMOW BOABI M BTOPOTO CMEMIAHHOTO MOTOKA

c1abOMUHEPATU30BAHHON HATHETA€MOU BOJBI.

37. Cuctema no m. 36, B KOTOpOH YKa3aHHbIE OAWH HJIM OOJiee JaTUHKOB
BBIMTOJTHEHBI C BO3MOJKHOCTBIO H3MEPEHHs] OIHOTO UK OoJiee mapaMeTpa, BKJI0YAas:
O0IYI0 KOHIIEHTPAIUIO PACTBOPEHHBIX TBEPABIX BEINECTB, KOHUEHTPALIUIO aHHOHOB
XJIOPUIOB, KOHLEHTPALHI aHHOHOB OpPOMHAOB, KOHLEHTPALIMIO KATHOHOB KaJIbIIHS,
KOHLEHTPALMI0 KATUOHOB MarHusi, KOHLUEHTPALUID KaTHOHOB KaJlus, KOHLEHTPaL U0
AHUOHOB HUTPATOB, KOHLEHTPALMIO aHUOHOB CYJIb(AaTOB, HJIM PACX0J OAHOTO UIIU
bonee n3: moamemunBaemoro noroka OO-nepmeara, orBonumoro noroka OO-

nepmeara, nogMmemnsaemoro noroka H®-nepmeara nnu orsoaumoro noroka HP-

nepMeara.
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