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pacder 3aaHHOTO 3HAYEHHUS IIEPBOTO Iepemnana MaBICHHUS Mepex HadaJbHONH oOpaTHOW IPOMBIBKOM
W 33]aHHOTO 3HAYCHHs BTOPOTO IIepernajga MaBlCHHA IIepell KOHEYHOH OOpaTHOH IpPOMBIBKOH B
KOXIOM LUKJIE XUMHYECKH YCHJICHHOW OOpaTHOW NPOMBIBKH; pacdeT 3aJlaHHOTO 3HAYEHHsS TPETHEro
mepenana JaBICHUS MEXIy IepBBIM IIEpeagoM JaBICHHEM M BTOPBIM IEPenajoM AaBICHUS
B COOTBETCTBHM C 3aJlaHHBIM 3HAYCHHWEM IIEPBOTO IEperaga JaBICHUS W 3aJaHHBIM 3HAYCHUEM
BTOPOTO Nepemnaaa NaBlICHUS; MOJyYeHHEe MPOTHO3UPYEMOro 3HaYeHUsI TPEThEero Mmepenajaa AaBiIeHUs B
COOTBETCTBHUH C KPHBOH Iepernaaa JaBlIeHHs, IIOCTPOCHHON Ha OCHOBE Iepenaja AaBJIeHUs B Iporecce
(ubTpanuy B peXUME PeaJbHOTO BPEMEHH; W CpaBHEHHE 3aJJaHHOTO 3HAYCHHUS TPETHETO Ieperaaa
JIaBJICHUSI ¥ TIPOTHO3MPYEMOTO 3HA4YCHUSI TPETHEro Iepemnajga NaBlICHUs Ui OlpeAeNieHus pabodero
COCTOSIHUSI CHCTEMBI YNbTPa(UIBTPAIlNH, YTOOBI OTPEryJHpOBaTh COCTOSHHE JO3MPOBAHUS MU 103y
UL oOecIieueHrs CTa0MIbHON PabOTHI CUCTEMBI YIBTpaIIbTpauy. Takke MpeaycMOTpeHa CHCTeMa
YIOpaBJIEHUS T03UPOBAHUEM.
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METOA U CUCTEMA VIIPABJIEHUA TO3UPOBAHWEM JJIA
MUKPO®DJIOKVYJIALIMU B VIIBTPAOUJILTPALINN.

OBJIACTb TEXHHUKH
Hacrosiias 3asiBka OTHOCUTCSL K OYHCTKE CTOYHBIX BOJ, a 00jiee KOHKPETHO K METONy U

CHCTEME YIPABJICHNs JO3UPOBAHUEM JIJIsI MUKPO(IOKYJIALUH B YIBTpadUIBTPALIAN.

YPOBEHb TEXHUKU

VnerpadunbTpanysi - 3TO TEXHOJOTHs MeMOpPaHHOH (UIBTpanyMu, KOTOpas MIHPOKO
UCTIONIb3YETCSl B BOAOIOATOTOBKE, OCOOEHHO B TPENBAPUTEIBHON OYHCTKE HCXOMHOH BOIBI U
YAYYIIEHHOH OYMCTKE CTOYHBIX BOX. OnHAKO, TPU 3KCIUIyaTaluu YJIsTPapuIbTPALlHOHHON
MeMOpaHHOM CUCTEMBI BO3PACTAIOIIEe HAKOTUICHHE 3arps3HSIOIINX BEeIeCTB OyaeT OJIOKHpPOBaTh
MeMOpaHy, yBEeJIN4HBasl NMOTPeOICHNE SHEPTUU U J1a)Ke CHUXKAsl MPOU3BOAUTENILHOCTb CHCTEMBI
10 BOZE.

B HacTosmuii MOMEHT (IOKYJISSHT MOXKET OBITh BBENEH 4Yepe3 BXONHOW KOHEI]
yABTPApUIBTPALMOHHON  MEMOpaHHOW  CHCTeMbl Ul HMHHULHUUPOBAHUS  PEAKLUH
MHKPOQIIOKYIISALUH, YTOOBI OPraHUYECKHE 3arpsi3HUTENN B ChIPOH BOJE, TaKUE KaK KOJIJIOUBIL,
pa3Mep dYacTHI KOTOPbIX MeEHbIIE pa3Mepa HOp MeMOpaHbl, MOA AeHCTBHEM (IIOKYJSHTA
arperupoBaiuch B Oonee KpyHHBbIE YACTHULbI, HE MPOHMKas B mopbl MemOpaHsl. Kpome Toro,
JacTHUIIbl, 00Opa30BaBIINECs B pe3yjbrare MUKPO(IOKYIsIuU, OyayT CBOOOIHO HAaKarlIUBAThHCS
Ha TOBEPXHOCTH MeMOpaHbl, YTO MOXET CIOCOOCTBOBaTh MEpexBary U YOAJICHHIO
3arpsI3HAIOIIMX BeIeCcTB, yiydmas 3(gdexktuBHOCT, (unbTpanun meMOpaHbl u  obnerdas
OYHCTKY €€ MOBEPXHOCTH.

OnHaxko, 4TO KacaeTcsi CyIECTBYIOIUX CHCTEM JTO3UPOBAHUS (PIOKYJISIHTA, TO JO3HPOBKA
(IIOKYJISTHTA PeryJIMpyeTcsi HEMOCPEACTBEHHO Yepe3 HACTPONKY YaCTOThI TO3UPOBAHHUSI HACOCA B
COOTBETCTBHH C PYKOBOJACTBOM 00 M3MEHEHUSIX KaueCTBAa UCXOMHOH BOABI U paboUuero COCTOSTHUS
yasrpadunsTpaunoHHoil MemOpanbl. Ilpu pe3koM H3MEHEHMH KadecTBa BOABI WM padovero
COCTOSIHUS YIIBTPaIIIBTPALIHOHHON MeMOpaHbl KOPPEKTHPOBKA JOZUPOBKH OyIeT 3ama3abpiBaTh U
HE CMOJKET BOBPEMsI BBIIOJHHUTH TPeOOBAaHHUE, YTO MPUBEAET K HECTAOMIBHOCTU U JIaXKe OTKa3y

CHUCTCMBI.

KPATKOE OITMCAHUWE U30bPETEHUA
Ilenr HACTOAIErO pELIEHUS 3aKJOYAeTCA B IPENOCTABIEHUHM METONA U CUCTEMBI
YIOPaBJICHUs] JO3UPOBAHMEM JJII MHUKPOQIIOKYJALUU B YIbTPAaQUIbTPALUH, YTOOBI PEIINTh

BBIIICYTIOMSIHY ThI€ TCXHUYCCKUEC l'IpO6J'IeMI:>I.



B nepBoMm acnexre HacTosas 3asBKa 00ecreunBaeT Crocod yIpaBiIeHHs JO3UPOBAHUEM
111 MEKPOQIIOKYIISILUN B YITPa(QUIBTPALINY, BKIIFOUAKOIINN B ceOsl:

1) BRIYHMCIEHNE 3aaHHOTO 3HAYEHHUs NEpPBOrO Iepemnajna NaBJIeHUs Nepen HaudalbHOM
oOpaTHON NPOMBIBKOM U 3aJaHHOTO 3HA4Y€HHs BTOPOrO Iepemnaja AaBJIEHHs IMepe] KOHEYHOH
oOpaTHOW TPOMBIBKOH B KaKIAOM IIMKJIE XMMHUYECKH YCHJIEHHOH OOpaTHOW IPOMBIBKH B
COOTBETCTBHH C YCJIOBUSIMHU 3KCILTyaTalMy U Ka4€CTBOM UCXOMHON BOJBL,

2) BBbIYMCIICHHE 3alaHHOTO 3HAYEHHs TPEThEro Iepenaga AABICHHs MEXIYy IepBbIM
NepenaaoM AaBICHUEM U BTOPBIM MEPEenaaoM AaBICHUS B COOTBETCTBUHU C 3a1aHHBIM 3HAUE€HUEM
NEepPBOro Mepenaja AaBJICHNs U 3aJaHHBIM 3HAYE€HUEM BTOPOro Nepenana qaBaeHus,

3) 3amyck cHCTeMbI (PHIIBTPALINY;

4) mony4eHre MPOTHO3UPYEMOT0 3HAYECHHUS TPETHETO Mepernaia AaBJICHNsI B COOTBETCTBUH
C KpHWBOHW Mepemnasia IaBJEeHUs, MOCTPOSHHON HAa OCHOBE INepenana AaBiIeHHs (QHIbTpanud B
peXHUMe pealbHOrO BPEMEHU,

5) cpaBHeHHME MPOrHO3UPYEMOTO 3HAYECHHUSl TPETHETO Iepernana NaBICHUs C 3aJaHHBIM
3HAYEHUEM TPETHETO NEPENana AABJICHUS JUIA MOMYYEHHUs] NMEPBOrO OLEHOYHOIO PE3ysbTara U
peructpanus NpOAOJIKUTEIbHOCTH COXPAHEHUs! OLICHOYHOIO PE3yJIbTaTa HEU3MEHHBIM,

6) eciu TepBBbI OLIEHOYHBIM PE3yJBTAaT MOKA3bIBAET, YTO MPOTHO3MPYEMOE 3HAUYEHHE
TPETBETO Mepenana AaBieHus OOblle, YeM 3alaHHOe 3HaYE€HHE TPEThEero nepenaaa AaBiaeHus, U
MIPOAOJKUTENBHOCTh COXPAHEHHsI MIEPBOIO OLEHOYHOI'O PE3yJIbTaTa HEM3MEHHBIM MEHBLIE, YE€M
nepsasi 3aJjaHHasi NPOAOJIKUTEIBHOCTD, BBINOJHEHUE OMNEpalvu JO3UPOBAHUS IIPU 3aJaHHOU
JIO3UPOBKE,

7) ecnu mepBbI OLIEHOYHBIM PE3yJbTAT MOKA3bIBAET, YTO IPOTHO3UPYEMOE 3HAUCHHE
TPETBETro Nepenana qaBjIeHus OoJblle, YeM 3aJaHHOe 3HAYE€HHE TPEThero nepenana AaBlIeHus, 1
MIPOAOCJDKUTENBHOCTh COXPAHEHHUsI MEPBOrO OLIEHOYHOIO PEe3ysibTaTa HEU3MEHHBIM HE MEHBIIE,
4eM T[epBas 3aJaHHas [POAOJDKUTEIbHOCTb, BBINOJHEHHE ONepalud AO3UPOBAHUSA C
YBEJIMYEHHOU TO3UPOBKOM, U

8) ecnu mepBBIH OLEHOYHBIA PE3yJbTAT IMOKA3bIBAET, YTO NMPOTHO3UPYEMOE 3HAYCHUE
TPETBETO MEpenana AaBjIeHUs MEHbUIE WIM PAaBHO 3aJaHHOMY 3HAYEHHUIO TPETBETO Iepenaaa
JABJIEHUs, U MPOAOJIKUTEIBHOCTb COXPAHEHUsI MEPBOr0 OLEHOYHOIO pe3yJibTaTa HEM3MEHHBIM
HE MEHbIIIE, YeM BTOpas 3aJaHHasi MPOAOKUTENBHOCTD, IPEKPALEHUE ONepaLlii JO3UPOBAHMUS.

B mpencraBneHHOM 31€Ch METOAE YIPABJICHUA AO3UMPOBAHMEM 3aJaHHOE 3HAYEHUE
TPETbEro Inepenaga AABICHUs MOJY4YeHO B COOTBETCTBUM C 3aJaHHBIMU 3HAYEHUSIMHU MEPBOIO
nepenaja JaBjIeHUss W BTOPOro Iepenajga AABJIECHUs, NPOTHO3UPYEMOE 3HAYEHHE TPETHETO
nepenajna AaBjIeHUs MOJIy4YEHO B COOTBETCTBUU C KPUBOW INepenana AaBieHus, IOCTPOEHHON Ha
OCHOBE Ilepemnaja JaBjleHHs B Iporecce (QUIBTPaLUd B PEKUME PEAJbHOrO BPEMEHU,
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IPOTHO3MPYEMOe 3HaUE€HUE TPETHETO Nepenaa AaBJIeHUs CPABHUBAETCS C 3alaHHBIM 3HAUE€HHEM
TPETbEro Iepenana AABISHHs AJI TOJYYEHUs OLEHOUHOTO pe3yjibTarad, M PerucTpupyercs
NPOOJDKUTENBHOCTh COXPAHEHUS OLIGHOYHOTO pe3yJsbTara Hem3MeHHbIM. Eciu nporaosupyemoe
3HAUEHHE TPEThEro Iepernasa NaBjiIeHus OoJblle, YeM 3aJaHHOE 3HAYeHHE TPEThero Inepemnana
JaBJICHNs], BBIMOJHAETCS OIepalus JO3UpOBaHUs. Eciau mporHosupyeMoe 3Hau€HHE TPEThEro
nepernaja JaBieHHs Ooyiblle 3aJaHHOTO 3HAYEHHMs TPEThero Iepenajga JaBleHHs, a
IPOAOJKUTENIBHOCTh OONBbINE WM paBHA NEPBOI 3aJaHHOW MPONOJLKUTENIBHOCTH, ONepaLys
JO3MPOBAHMS BBIMOJIHSETCS C YBEJIMYEHHON 10301, Eciau mporHozupyeMoe 3Hau€HUE TPETHEro
nepenanga JaBJI€HUs] MEHbIIE WIIM PABHO 33JaHHOMY 3HAUEHHIO TPEThEro IMepernana JaBJICHUs, a
NPONOJUKUTENIBHOCTh OONbIIE MM paBHA BTOPOW 33aJaHHOH MPOAODKUTEIBHOCTH, OMEparvs
I03UpOBaHMs mpekpamaercs. Takum odpa3om, pabouee COCTOSHUE CHCTEMBI YIIbTPadUIBTPALIUH
MOXeT 35((EKTHBHO KOHTPOIUPOBATHCS, & PEXKHM JO3UPOBAHMS WM JIO3UPOBKA MOTYT
CBOEBPEMEHHO pPETYJIHPOBAaTbCSI B COOTBETCTBUHM C paboOuMM pEXHMOM, YTO IIO3BOJISIET
o0ecreunTh CTa0MIbHYI0 padoTy CUCTEMBI YIBTPpA(QHIBETPALUH.

Kpome Toro, Omaromapss TOYHOMY KOHTPOJIFO IO3MPOBKHM MOXKHO CHH3HUTH PAaCXOX
XUMHYECKUX BEIIECTB M YMEHBIIUTh 3arpsi3HEHHE MeMOpaHbl, YTO CIIOCOOCTBYET MPOIJICHHIO
LIUKJIa XUMUYECKOH OYMCTKH U CpOKa CIyKOBI yIbTpadHUIbTPaliMOHHON MeMOpaHbl Takum
o0pa3oM, 3KCIUTyaTalysi U yIpaBlIeHHe MPOLECCOM OYUCTKU BOIbI YIIPOIIAKOTCS, & CTOUMOCTD
nporecca OYUCTKU CHUYKAETCS.

B omHOM w3 BapuaHTOB OCyLIECTBIEHHs H300pereHuss stan (3) BBINOIHAETCS
MIOCPENCTBOM CJIEYIOLIUX IaroB:

yTpaBieHne CUCTeMOH QUIBTpaliy; 1

BBIMOJIHEHHE OTEPALMU TO3UPOBAHUS TPH 3aTaHHOW JO3UPOBKE HEMPEPBHIBHO B TEUCHHE
NIePBOH MPONOJKUTENIBHOCTH TO3UPOBAHMUS.

B onmHOM wu3 BapuaHTOB OCyIIECTBIeHHs wu300peTeHus: 3tan (7) IDOMONHUTEIBHO
BKJTFOYAET

3alyCK ONEpaluyd CUHXPOHU3AIMH C 33JaHHOM BTOPOH  MPOAOIDKHTEIBHOCTHIO
JO3UPOBAHMSI B KAUECTBE IMKJIAa CHHXPOHU3ALINHY,

HETIPEPHIBHOE BBITIOJHEHUE ONepaLiK JO3UPOBAHUS B KAXKIOM LIUKJIE CHHXPOHHU3ALUHY;

MOHUTOPHUHI TPOTHO3MPYEMOrO 3HAYeHHMs TPETHhEro Mepernana AaBICHHS B PEaJbHOM
BPEMEHHU M CPaBHEHHE NMPOTHO3UPYEMOTO 3HAYEHHUSI TPETHEro Mepenana NaBICHUs C 3aJaHHBIM
3HaUEHUEM TPETHEro Iepernana aBIeHUs] B PEAJbHOM BPEMEHU Ui TONYYeHHs BTOPOTO
OLIEHOYHOTO PE3yJIbTaTa; U

peructpanys NPOAOCDKUTEIBHOCTH COXPAHEHHS BTOPOrO OLIGHOYHOTO pe3yJIbTara

HEU3MCHHBIM,



ceclin BTOpOﬁ OI_IeHO‘{HbeI pE3yJbTaT TMOKAa3bIBACT, YTO MNPOTHO3UPYEMOE 3HAYCHUE
TPETHErO Mepenaaa AaBJICHUS MEHbIIE WIM PABHO 3aJaHHOMY 3HAUEHMIO TPETHEro mepemnana
AaBJICHUA B TCEUCHUE OAHOIO HUKJIA CHHXPOHHU3ALlMH, a TMIPpOAOJIKUTCIIBHOCTL COXpPaHCHUA
BTOPOr0  OLEHOYHOIO  pe3yJibTaTa  HEU3MEHHbIM  HE  MEHbLIE  BTOPOM  3aAaHHOMN
MIPOAOJIKUTENBHOCTH, NIPEKPALLEHUE ONEpaLlUU TO3UPOBAHUS,

€CJIM BTOPOM OLIEHOYHBIM pPE3yJbTaT IOKA3bIBAET, UTO MPOTHO3UPYEMOE 3HAUEHUE
TPEThEro Tepenaza aaBjieHus OoJblle, YeM 3alaHHOe 3HAYEHHE TPEThEro rmepernaaa AaBJieHus B
KOHLE OAHOIO LUKJIa CHHXPOHHU3alUWH, BBIIIOJHCHUE OIECpaluu JO3HUPOBAHUA C yBeJ’[PI‘-I@HHOfI
JIO30H; 1

cCclin BTOpOﬁ OLIGHO"IHI:;IfI pe3yabTar IOKA3bIBACT, YTO IMPOTHO3UPYEMOE 3HAYCHHE
TPETBhEro mnepenaaa AaBJICHUS MEHbIIE WIM PABHO 3aJJaHHOMY 3HAQUEHHUIO TPETHEro mnepemnana
AABJICHUA B TCHCHHUE OAHOT'O LIMKJIA CUHXPOHU3AINH, BTOpOI>'I OLIeHOLIHbII\/'I peE3yibTaT COXPAaHACTCA
AO KOHLI@a OAHOro mnuKjIa CHUHXPOHHU3ALMKU, W NOPOAOJDKUTCIBHOCTH COXPAaHCHUSA BTOPOIo
OLCHOYHOTO peE3yjibTaTa HCEU3MCHHbBIM MCHBIIC BTOpOI>'I SaHaHHOﬁ MPOAOCIIKUTEIIbHOCTH,
BBITIOJIHACTCA Onepanusa NO3UPOBAHUA C YBGHHHGHHOﬁ I[0301>'I U MNpPpOAOCIIKACTCA BbBIITOJHCHUC
onepannu CUHXPOHM3AWMKU, W KOrAa MPOAOJDKUTCIIBHOCTb COXPAaHCHUA BTOPOIroO OLECHOYHOIO
pe3yjibTaTa HCU3BMCHHBIM HE MCHBIIEC BTOpOI>'I SaHaHHOﬁ NPOAOJIKUTEJIbHOCTH, IMPEKPALLCHUEC
onepauuy 103UpOBAHUS.

B OOHOM U3 BApPUAHTOB OCYMECTBJICHUA BTOpast MNPOAOJIZKUTCIBHOCTH OJO3HUPOBAHUA
OoJbIne, ueM nepBast 3aJaHHas POIOJIKUTEIbHOCTb.

B onHOM u3 BapuaHTOB OCYLIECTBJIECHHS, €CJIM COBOKYIHAs MPONOJIKUTEIbHOCTD, MPHU
KOTOpPON NPOTHO3UPYEMOE€ 3HAYEHUE TPEThEero Iepenaja AaBjlCHHUs MEHbIIEe WU PABHO
3aJaHHOMY 3HAQUEHMIO TPEThEro Iepernana JaBjeHUs, HE MeEHbIle BTOPONM 3aJaHHOMU
MPpOAOJDKUTEJIBHOCTH B IIpE€aciiax BTOpOI>'I MPpOAOJKUTEIbHOCTH OO3UPOBAHUA, U KPOME TOIO
COBOKYIIHAsl TPOAOJKUTENIBHOCTD, TIPH KOTOPOIl MPOTHO3UPYEMOE 3HAYEHHUE TPETHEro nepenana
JABJICHUs TIPEBBILIAET 3aJaHHOE 3HAYEHUE TPEThEro Iepernaja AaBjieHUs, HE MEHbLIE NMepBOU
SaHaHHOﬁ IMPOAOJDKUTENIBHOCTH, BPEMS AO3UPOBAHHNA YBCINYUBACTCA, U JO3UPOBKaA 60.]1]::]]_[6 HEC
peryJupyeTcsi B COOTBETCTBUU C MEPETNAIOM JABJICHHEM 10 OKOHYAaHUSI (PHITBTpaLInu.

B OOHOM M3 BaApUAHTOB OCYHICCTBJICHUA, €CJIM COBOKYIIHAsA MPOAOJDKUTCIIBHOCTD, IIPU
KOTOPOM NPOTHO3UPYEMOE 3HAY€HUWE TPEThEro Imnepenajga MaBJICHUsT MEHbIIEe WIH pPaBHO
3aJaHHOMY 3HAQUEHHMIO TPETBhEro TMepenana AaBj€HUs, HE MEHbLIE BTOPOW 3aJaHHOMN
MNPOAOJIKUTEJIBHOCTH B Mpe€aciiax BTOpOI>'I NPOAOJKUTEIIbHOCTH AO3UPOBAHUA, U KPOME TOIO
COBOKYITHAsl POAOJIKUTENIBHOCTD, IIPU KOTOPOU MPOTHO3UPYEMOE 3HAYEHUE TPEThEro nepenana

JaBJICHUA Ooiblie 3aJaHHOTO 3HA4YCHUsA TPETHEro Ineperana AaBJICHHUsSA, HC MCHBIIC HepBOﬁ



3aJlaHHON TPOJOJDKUTENBHOCTH, YCTaHABINBAETCS COOH NO3MPOBAHMSL, U TE€HEPHPYETCs] CHTHAI
TPEBOTH, YTOOBI IO3BOJIUTH ONEPATOPY MPOBEPUTH COCTOSIHHE TO3UPOBAHMSL.

Bo BrOopoM acmekre Hacrosiias 3asBKa TakXKe OOECNEeYMBAET CHCTEMY YIIPaBIICHHS
TO3UPOBAHUEM U1 MUKPO(IIOKYJISAILNH B YIbTPaQUIBTPALIUH, BKIIOYAIOLIYIO:

y3en yabTpaduIsTpaluy,

y3€J1 OTBOJIA BOABL, U

MePBbIN y3€eJ JO3UPOBAHMUS,

rie y3en yabTpaduiIbTpaliuu BKJIFOYAET MEPBbIA MONBOMSAIINMN TPYyOONPOBON U MONYJb
yIAbTpaUIBTPALIMOHHON MeMOpaHbl, M TEPBBbIH MOABOASINUN TpyOompoBox coolmaercss ¢
TIOBOISILIIM KOHLIOM MOZYJIsl YJIBTPaUIBTPALIIOHHON MEMOpaHbI,

y3eJ]1 OTBOHA BOIBI COOOLIAETCS C BBIXOAHBIM OTBEPCTHEM YIIBbTPAUIBTPALIHOHHOTO
MEeMOpPaHHOTO MOJTYJIS;

NEpPBbIA y3€J1 IO3UPOBAHUS BKIJIIOUAET B ceOs HACTpauBAaEeMblid y3€d O3UPOBAHUS W
NepBbIi TPyOONPOBOA MO3MPOBAHUS;, M MEPBbIA TPyOONPOBOX MO3UPOBAHMSA COOOIIAETCS C
NIePBBIM MOABOISIINM TPYOONPOBOAOM.

B onHOM U3 BapHaHTOB OCYLIECTBICHHS Y3€ll YIbTPaUIbTPALINH BKIIOYAET ITOIBOASIINN
pes3epByap; MeXAy NMOABONSALINM PE3EPBYapoM M MOAYJIEM YIbTPadUIbTPALIIOHHONH MeMOpaHbI
NPenyCMOTPEeH (QUIIBTP; U MEPBbIH JOUPYIOLINH TPyOOIPOBOA COOOIIAETCS C YaCThIO MEPBOTO
MOABOSIIIEro TPyOONpoBoaa MeKAY (GUIBETPOM U MOAYJIEM YJIbTPad UIBTPALIIOHHON MEMOPaHBI.

B ongHOM W3 BapuMaHTOB OCYINECTBJIEHUS CHUCTEMa VYIIPABIEHUsS JO3UPOBAHUEM
JOTMOJHUTENBHO BKJIFOUAE€T y3€Jl BOCCTAHOBHUTEJIbHONH XMMHUYECKOM OUMCTKH, U  y3eq
BOCCTAHOBHUTEJIbHOH  XMUMHUYECKOH  OYHCTKM  COOOWIaeTcss ¢  NEepBbIM  MOABONSAIINM
TpyOOIPOBOIOM.

B omHOM W3 BapHMAaHTOB OCYLIECTBJICHUS CHUCTEMa YIPABJICHUS JO3UPOBAHHEM TaKKe
BKJIFOYAET BTOPOHM y3€Nl JO3UPOBAHUS, M BTOPOH y3€J [O3UPOBAHUS BKJIIOYAET BTOPOU
TPyOOMPOBOA TO3UPOBAHHS,

V3en orBozma BOIbI BKJIKOYAET B ceds TPyOONpPOBOA IJIsi OTBOAA BONBI, pe3epByap s
OoOpaTHOH TMPOMBIBKA M BTOPOH MOABOAALINIA TPyOONpOBOX, ONWH KOHEL TPyOOmpoBoma st
OTBOZA BOIBI COOOIIAETCS] C BBIXOAHBIM KOHLIOM MOAYJISL VIBTPaUIBTPALIOHHON MEMOpaHbI, a
ApyToil KOHel TPyOOINpoBO#a Ui OTBOAA BOABI COODOMIAETCS C pe3epByapoM s OOpaTHOM
IPOMBIBKH;, ¥ ONUH KOHELl BTOPOTO MOABOASILIErO TPyOOIpoBona coo0IIaeTcsi ¢ pe3epByapoM st
oOpaTHOH NpPOMBIBKH, a APYrod KOHEL BTOPOrO MOABOMALIETO TPyOOIpoBoAa coolmraercs c
BBIXOJHBIM KOHIIOM MOJYJIS YJIBTPa(UIBTPALIOHHON MEMOpaHbI, U

BTOPOM  Jo3upyromuil  TpyOOmpoBOm  cOOOLIaeTCss CO  BTOPBIM  MOIBONSLINM

TpyOOIPOBOIOM.



KPATKOE OITMCAHUE YEPTEXEN

Hacrosimee u3oOpereHne OyneT ONMMCAaHO HUXKE CO CCBhUIKOM Ha CONPOBOAUTEIBHBIE
YepTeXXU M BAPUAHTBl OCYINECTBJIECHUS ISl TOJHOTO U SICHOTO OOBSICHEHHUs NPUHLIUIIOB
HACTOSLLErO PACKPBITHS.

Ilpunaraemple  4YepTeXU  MNPEALIECTBYIOIIETO  YPOBHA TEXHUKM W BAapUaHThI
OCYILECTBJICHUs], MPEACTABJICHHbIE B HACTOALIEM IOKyMEHTE, OyayT KpaTKO OMMCAHbI HIIKE,
yToOBI CHeNaTh TEXHHUYECKUE PELICHHs MPeIIIeCTBYIOLUIEr0 yPOBHS TEXHUKH W BapUAHThI
OCYILECTBJICHUS], IPECTABJICHHBIC B HACTOSIEM JOKYMEHTe, Oonee MOHATHBIMU. QYEeBHIHO, YTO
APYTHE YEPTEKU MOTYT OBbITh MOJYYEHBI CIEUATNCTAMU B JAHHOW OOJIACTH TEXHUKH 0€3 KaKuX-
7100 TBOPUECKUX YCHITHIA.

@ur. 1 mnpencraensier coboli ONOK-cxeMy MeTona yIpaBlieHUs TO3UPOBAHUEM  JIJIs
MHUKPOQIIOKYJISIMUK B yIABTpaQUIBTpaAllMM B COOTBETCTBUM C OOHUM U3 BapHAHTOB
OCYILECTBJIEHUS] HACTOSIIETO H300pETeHUS; U

®dur2 mnpencraBnser CcoOOM CXEMATUYECKYI AHAarpaMMy CHCTEMBI YIIPaBIEHHS
TO3UPOBAHUEM JUII MUKPOQIOKYISALMK B YJIBTPa(UIBTPALIMM B COOTBETCTBHH C BapHAHTOM
OCYIECTBJIEHUS] HACTOSIIIErO N300pETEeHHUSI.

Ha pucynkax: 1, TpybonpoBox asst momavy UCXOAHOM BOABL, 2, TIONBOISAIINN pe3epByap;
3, Hacoc myis mopmadud Boabl, 4, GUABTP, S5, MepBbI MOABOASINUN pacxomomep, O, MepBBIHA
MONBOMALIMM aBTOMATUYECKUM KJlanaH, 7, MOABONAIUMN MaHOMETP; 8, MEpBbIM MOABOASLINMN
TpybomnpoBoxn; 9, mMonyib yiabTpadUIbTPALHOHHONW MeMmOpaHbl, 10, aBTOMaTHUECKUN KJaraH
obOparHoro apeHaxka;, 11, TpyOompoBon npeHaka Ijisi OOpaTHOH MPOMBIBKU; 12, MaHOMETp
orBOma BOAbL, 13, aBTOMAarMYeCcKuil KjamaH oOTBOAA BOAbL, 14, BTOpPON MNOABOASLINMN
aBTOMATHYECKUI KiamaH, 15, mepBblii posupyromuii Tpybonposox; 16, TpyOompoBoa oTBoaa
Bozbl, 17, BXOmHOW oOparHbli Tpybomposox; 18, oOparHeiii TpybompoBox oTBoma BOAbI, 19,
BTOpOU moxBoxasiuii TpyOomnposox; 20, Tpetwil nmoaBomsiumii TpyOomposod;, 21, npeHasKHbIH
TpyOOIpPOBOA OTBONA BOABI, 22, HACTPAUBAEMBbII NTO3UPYIOMUH y3em;, 23, BTOPOH TO3UPYHOIIHI
TpyOompoBon, 24, BTOpPOW MO3HUPYIOIMUN y3ed, 25, YCTPOHCTBO OYHCTKH, 26, BTOpOH
NOABOMAIIMKA pacxomomep, 27, Hacoc oOpaTHOW MpPOMBIBKM;, W 28, pesepByap oOpaTHOH

IMPOMBIBKH.

IMOJIPOBHOE OITMCAHUWE BAPUAHTOB OCYIIECTBJIEHUA
NzoOperenne Oymer moapoOHO OMUCAHO HIDKE, 4YTOOBI caenarb Oojiee MOHSTHBIMU

OOBEKT, TEXHUYECKHE pelIeHHss U moyie3Hble 3(dexTsl Hactosimero m3odperenus. Cruemyer



OTMETUTh, YTO BapHAHTbl OCYINECTBJEHUS HACTOSIIErO PACKPBITHS U COAEpKalIUecss B HHUX
NPU3HAKU MOTYT OBITh OOBEAMHEHBI APYT C APYTOM IIPH OTCYTCTBUU MPOTHUBOPEUHI.

IIpuBeneHHblE HU)KE BApUAHTHI OCYLIECTBIEHMs MpPEAHA3HAUYEHbl M OOJerdeHus
NOHUMAHUSl HACTOSINEro H300peTeHus, U peanu3alys HAaCTOALIero H300peTeHus He
orpaHuuuBaercd UMH. OUeBUAHO, YTO TNPEACTABJICHHBIE HMI)KE BAaPUAHTBI OCYLIECTBIICHHS
SIBJSIIOTCST JIMIIb HEKOTOPbIMH BAapHAHTAMU OCYLIECTBJICHUS HACTOSLIETO HM300pETEHUs] M He
NpeIHA3HAYEHbI IJIsl OTPAHMYESHHST HACTOSIIETO H300pEeTEeHus!.

Kak nokazano Ha ¢wur. 1, st MUKPOQIOKYJISLUN B yIBTpaQUIBTPALIMH MPENyCMOTPEH
METOZ YMpaBJeHUs] IO3UPOBAHUEM, KOTOPBII OCYILIECTBISETCS IOCPEACTBOM CJIEAYIOIINX
STaIoB.

(S101) 3amanHOe 3HAYEeHHE MEPBOTO Mepernana NaBJIeHHs TMepel HadaibHOW OoOpaTHOMN
NPOMBIBKOH M 3aJaHHOE 3HAYE€HHE BTOPOrO Iepernaza NaBJICHUs Mepen KOHEYHOH oOparHOH
NPOMBIBKOH B K&)KJAOM LIMKJIE XUMHUYECKH YCHJIEHHOW OOpaTHOW MPOMBIBKH PACCUUTHIBAIOTCS B
COOTBETCTBHH C YCIOBUSMH PaOOThI U KAUYECTBOM HCXOIHON BOABI.

(S102) 3amaHHOe 3Haue€HWE TPETHETO Mepernana AABICHUS MEXAY IMEPBBIM IMEpernagoM
JaBJIEHUs U BTOPBIM IIEpENajoM MAaBJIEHUS PAaCCUUTHIBAETCS B COOTBETCTBUM C 3aJaHHBIM
3Ha4YeHHEM NIepPBOTO Nepenaja JaBIeH!s U 3alaHHbIM 3HaU€HUEM BTOPOTO Nepenaja JaBIeHMs.

(S103) 3amyckaercst cucteMa (PUIIBTpaLIHU.

(S104) IIpornosumpyemoe 3Hau€HHE TPETHErO IMepenana aBJICHUS OIpeAessieTcs B
COOTBETCTBUM C KPHBOW Iepenaja AaBjleHUs, NOCTPOCHHON Ha OCHOBE Iepenaja JaBIeHUU B
npouecce GUIBTPALUH B PEXKUME PEaTbHOTO BPEMEHH.

(S105) IlporrosupyemMoe 3Ha4€HUE TPETHErO Mepenana AAaBICHUs U 33aHHOE 3HA4YEHHE
TPETHErO Iepernana AaBJIeHUs CPABHUBAIOTCS JJIs MOJYYEHHs MIEPBOrO OLEHOYHOTO pe3yJibTara,
U PErucTpupyercss MNpPOAODKUTENbHOCTh COXPAaHEHHs IIEPBOrO OLIEHOYHOrO  pe3yJbTara
HEU3MEHHbBIM.

(S106) Ecnu nepBblil OLEHOYHBIN Pe3yJIbTaT MOKA3BIBAET, YTO MPOTHOZHPYEMOE 3HAUCHUE
TPEThEro nepenana AaBjieHHs OOJbIe, YeM 3aJaHHOE 3HAYEHUE TPEThEro Mepenana JaBiIeHus, a
MIPONOJIKUTENBHOCTD COXPAHEHHsI OLIEHOUHOIO pe3yJibTaTa HEeM3MEHHbIM MEHbILe, YeM IepBas
3a/laHHas IPOJIOJIKUTENbHOCTD, BBIIOJHAETCS Ollepalys JO3UPOBAHUS C 3a/laHHOM TO3UPOBKOIL.

(S107) Ecnu nepBblif OLEHOYHBINA Pe3yJIbTaT MOKA3BIBAET, YTO MPOTHO3UPYEMOE 3HAUCHHE
TPEThEro nepenanga AaBjIeHUs OOJbINE, YeM 33aJaHHOE 3HAUEHHE TPEThEro Mepenajga AaBlIeHNs, U
MPONOJIKUTENBHOCTD COXPAHEHUsI MEPBOrO OLEHOYHOIO PE3yJbTaTa HEU3MEHHBIM HE MEHbIIE,
4eM TiepBas 3a7aHHas MPOAOJDKUTENBbHOCTb, OIepalus AO3UPOBAHMsI BBINIOJIHAETCS C

YBEJIMYEHHOU TO3UPOBKOM.



(S108) Ecnu nepBblif OLEHOUHBINH Pe3yJIbTaT MOKA3bIBAET, YTO MPOTHO3UPYEMOE 3HAUEHHE
TPEThEro Mepenana NaBjeHUs MEHblIe WIM PAaBHO 3aJaHHOMY 3HAUYE€HUIO TPEThEro Iepenana
JABJIEHUs, U MPOAOJKUTENBHOCTD COXPAHEHMs] NMEPBOTO OLIEHOYHOIO PE3yJbTaTa HEM3MEHHBIM
HE MEHblIIE BTOPOH 3aaHHON NPOAOJIKUTEIbHOCTH, ONepaLys J103UPOBAHUS IPEKPALIAETCs.

B mpencraBieHHOM 371€Chb METOAE YINPaBICHUA AO3MPOBAHUEM 3aJaHHOE 3HAYCHUE
TPEThEro Nnepenana AAaBJICHUs IMOJYYEHO B COOTBETCTBHM C 3aJaHHBIMH 3HAYEHHSIMU IEPBOIO
nepenaga AaBiI€HHsT W BTOPOrO Iepenajga AABJICHUs, NMPOTHO3UPYEMOE 3HAYEHHE TPETHErO
nepernaja AaBJIeHUs MOJy4arT B COOTBETCTBUHU C KPUBOM IMepenana JaBIeHUs], TIOCTPOEHHONW Ha
OCHOBE Tiepernana aBJIeHUs B TMpouecce (QUIbTPAl B PEKHUME PEATbHOTO BPEMEHH,
IIPOTHO3UPYEMO€e 3HaUeHHe TPEThEero mepernaaa NaBlIeHHs] CPABHUBAIOT C 3aJaHHBIM 3HaYeHHEM
TPEThEro IMepenajga JaBieHMs] sl TOJyUYEeHUS OLIEHOYHOIO pe3ysbTara, U pPerucTpupyroT
MIPONOJKUTENBHOCTD COXPAHEHHS OLIEHOUHOIO pe3yJibTaTta Hen3MeHHbIM. Eciiu nporuosupyemoe
3HAYE€HHE TPEThEro IMepernasa NaBiIeHUs OOoJblle, YeM 3aJaHHOE 3HAYeHHE TPEThero mnepemnana
JIaBJIEHUs], BBINOJHSETCS omepalnus no3upoBaHusa. Eciau mporsosupyeMoe 3HaueHHE TPEThEro
nepenana JaBjeHUsT OoJblile 3aJaHHOTO 3HAYEHUS TPEThEro Iepemnana JAaBJICHUs, a
NPONOJUKUTENBHOCTh OONbIIe WM paBHA MEPBOHM 3aJaHHON NPOAOIDKUTEIBHOCTH, ONEpalys
JO3UPOBAHMS BBINOIHSETCS C YBEJIMYEHHON N030U. EcCiau mporHo3upyeMoe 3Hau€HHUE TPETHErO
nepenaja AaBlIeHUs MEHbIIE UM PaBHO 3aJlaHHOMY 3HAUEHHUIO TPEThEro Mepenajna AaBleHus, a
NPOOJUKUTENBHOCTh OONbIIIe MM paBHA BTOPOW 3aJaHHON NPOAOJDKUTEIBHOCTH, OIeparys
J03UpoBaHus npekpamaercsa. Takum oOpazom, pabouee COCTOSHUE CUCTEMBI YIIbTpadUIBTpaLuu
MOXeT 3(p(PEKTUBHO KOHTPOIUPOBATBHCS, a COCTOSIHME MO3UPOBAHUS WM JO3UPOBKA MOXKET
CBOEBPEMEHHO pETyJIMPOBAaThCSI B COOTBETCTBUM C pPabOYMM COCTOSHHEM, 4YTO IIO3BOJISIET
obecrneynTh CTa0MIIbHYIO PabOTy CUCTEMBI YIBTpa(QHIBTPALIHH.

Kpome Toro, Omaromaps TOYHOMY KOHTPOJIO IO3HPOBKH MOKHO CHU3HUTH PaCXO
XUMHYECKUX BEIIECTB U YMEHBIIUTb 3arpsi3HEHHE MEMOpaHbI, YTO CIIOCOOCTBYET MPOIJICHHUIO
IIUKJIa XUMHYECKOH OYMCTKH W CpPOKa CIIyKOBI yIbTpadHIBTPalMOHHON MeMOpaHbl Takum
o0pa3oM, 3KCIUTyaTauus U yIpPaBICHHE MPOLECCOM OYHUCTKH BOABI VIIPOIIAETCS, & CTOMMOCTD
BOCIIPOM3BOJICTBA BOAbI CHUXKAETCS.

B cnenyromeM BapuaHTe OCYINECTBJIEHUS IepBas 3ajjaHHas MPOAOCJLKUTENBHOCTD
cocTaBisieT 3 MHH, BTOpasl 3ajjaHHas MPOAOJUKUTENbHOCTb COCTaBJsieT 5 MHH, a Iepsas
MPONOJKUTENBHOCTD AO3UPOBAHMSI M BTOpas MPOAODKUTENBHOCTb J1O3UPOBAaHUS Kaxkaas B
Ka4eCTBE MpuMepa COCTaBIsoT 10 MuH.

B omHOM w3 BapuaHTOB OCyLIeCTBIeHHs u300pereHuss stan (3) BBIIONHAETCS
MOCPENCTBOM CJIEAYFOLIUX IAroB.

VYnpasnenue cucteMoii punsrpanny,;



Onepanys 103UpOBAHUS BBINIOJIHAETCS NP 3aJJaHHON JO3UPOBKE HENPEPHIBHO B TEUEHHE
10 mun.

B cooTrBeTcTBUM C NEPBBIM OLEHOYHBIM PE3YJIBTaTOM, YIIOMSIHYTBIM BbILIE, BBIIOJHSIIOTCS
CJIEAYIOLIUE IIary.

Ecnu mepBblli OLICHOYHBIM pe3yJbTaT IOKAa3bIBAET, YTO MPOTHO3UPYEMOE 3HAUEHUE
TPETHEro Imepenajga AaBJICHUs MEHbIIE WU PAaBHO 3aJaHHOMY 3HAUYEHUIO TPETLEro Iepernaja
JABJICHUS, & NMPOAO/LKUTENBHOCT COXPAHEHUsS! MEPBOrO OLEHOYHOIO PE3yJIbTaTa HEU3MEHHBIM
COCTAaBJISIET HE MEHEE 5 MUH, ONepalys JO3UPOBaHUs MPEKPAINAETCs.

Ecnyn nmepBblii OLEHOYHBINA pPE3yJbTaT IOKA3bIBAECT, YTO MPOTHO3ZUPYEMOE 3HAYCHHE
TPETBETO Mepernana AaBleHus Ooblle, YeM 3aJaHHOe 3HaYE€HHE TPEThEero Nepenana AaBlIeHus, 1
MPOAOJKUTENBHOCTh COXPAaHEHMsI MEPBOTO OLICHOYHOIO pe3ysbTaTa HEU3MEHHBIM, COCTaBIISET
MeHee 3 MUH, BBINOJIHAETCA Onepauus NO3UpoBaHus. Ecian mpoaoKUTENBbHOCTb COXPaHEHHUs
NEePBOr0 OLICHOYHOIO pe3yJibTaTa HEW3MEHHBbIM COCTABJIIE€T HE MeHee 3 MHH, OINepauus
JO3UPOBAHMSI BBINOIHSETCS C YBEJIMYEHHON N030U. EcCiau MporHo3upyeMoe 3Hau€HHUE TPETHEro
nepenana AaBjIeHus MEHbIIE WIM PAaBHO 33JaHHOMY 3HAYEHUIO TPETHEro Mepenaja AaBleHus, a
MPOAOJDKUTENBHOCTh MEPUONA, MPU KOTOPOM MNPOTHO3UPYEMOE 3HAUYEHHE TPEThEro mnepemnana
JABJICHUs] MEHbIIE WIM PAaBHO 33JaHHOMY 3HAYEHUIO TPETHEro Nepernana NaBieHusl, COCTABIISIET
HE MEHee 5 MUH, ONepaLusi JO3UPOBAHUs IPEKPALAETC.

Korga mnepBblli OLEHOYHBIA pPE3yJNbTar MOKA3bIBAET, YTO IPOTHO3UPYEMOE 3HAYEHUE
TPETBETO Mepenaaa AaBieHus OOblle, YeM 3aJaHHOe 3HaYe€HHE TPEThero nepenasaa AaBieHus, U
MIPOAOJKUTENBHOCTh COXPAHEHHSI IIEPBOTO OLIEHOYHOIO PE3yJIbTaTa HEM3MEHHbBIM COCTABIIET HE
MeHee 3 MHUH, ONepauys JO3UPOBAHUS BBIMONHAETCA C YBEJIMYEHHON AO030M, U HAYMHAETCs
omepanysi CUHXpoHM3auu ¢ 10 MUH B KauecTBe IMKJIa CUHXpoHM3auuu. Onepaunus
NO3MPOBAHMS BBINOJHAETCS HENMPEPBIBHO B KAXAOM LMKJIE CUHXpoHu3auuu. IIpornozupyemoe
3HAUEHUE TPEThEro Iepenana NaBlIeHUs KOHTPOJIUPYETCs B PEKUME PEabHOIO BPEMEHHU, U
3aJaHHOE 3HAUYEHUE TPEThEro Mepenajga NAaBJICHHs M INPOTHO3UPYEMOE 3HAYEHHE TPETBHETO
nepenajaa qaBjaeHusl CPABHUBAIOTCS B PEKUME PEAIbHOIO BPEMEHU.

Ecnu nmporHosupyemoe 3Ha4€HUE TPETHEro Iepenana AaBJICHHs MEHbIIE WJIH PABHO
33JAHHOMY 3HAYE€HHUIO TPETBEro Nepenaja AaBieHusl B TeYeHUE OJHOIO LIUKJIAa CUHXPOHU3ALNH, U
TakOd IPOMEXKYTOK BPEMEHH COCTAaBIsIeT HE MeHee S5 MHUHYT, omnepauus JO3UPOBAHUS
NPEKPAIAETCA.

Ecnu mporHosupyemoe 3Hau€HHE TPETBEro Mepenana AaBIeHUs OOJblIe 3aAaHHOTO
3HAYEHUs1 TPEThEro Iepenaaa NaBICHHs B KOHLE OAHOIO LMKJIA CHUHXPOHU3ALMH, ONepaLus

JNO3UPOBAHUS MTPOAOJIKAETCS C YBEJIMYEHHON T030M.



Ecnu nporHosupyemoe 3Ha4€HUE TPETHErO IEepenana NaBJICHHWs MEHbIIE WIH PABHO
3aJAHHOMY 3HAYE€HHUIO TPETBErO Nepenaja AaBieHusl B TEUEHUE OAHOIO LIUKJIA CHHXPOHU3ALUHU, U
TaKO€ COCTOSIHUE COXPAHSAETCs B KOHLIE OAHOIO LIUKJIA CHHXPOHU3ALUHU, HO MPOAOJIKUTEIbHOCTD
COXPAaHEHUs TAKOTO COCTOSIHUS COCTABJISIET MEHEE 5 MUH, ONepanusi JO3UPOBaHUsI PONOIIKAETCS
C YBEJIMYEHHOM [O030H, M Omepauus CUHXPOHM3ALMM Hpoaosnkaercs. Ecmum mpornosupyemoe
3HAUEHUE TPETHEro Iepenana AAaBICHUs MEHbBIIE WM PaBHO 3aJaHHOMY 3HAUEHHUIO TPETHEro
nepenaja JaBjIeHNs B TCUEHUE HE MEHEE 5 MUH, ONepanys JO3UPOBAHUS MPEKPAIIACTCS.

B ogHOM 13 BapHaHTOB OCYIECTBJIEHUS, B ONIEPALIMM yBEJINYEHUsI AO3UPOBKHU, JO3UPOBKA
MOXeT ObITh yBenrueHa Ha 0,05 npomruie.

B omHOM W3 BapUAHTOB OCYINECTBJICHUS HM300PETEHHs, €CIH  COBOKYITHAs
MPOAOJKUTENBHOCTD, MPU KOTOPOH MPOTHO3MPYEMOE 3HAUYE€HHE TPEThEro Iepenana aBJICHUs
MEHBIIE WIM PABHO 33JAHHOMY 3HAYEHUIO TPETHEro Nepenana AaBjIeHUs, COCTABIIsIET HE MeHee 5
MHUH B T€YEHUE BTOPOU MPOAOJIKUTEIBHOCTH AO3UPOBaHMs 10 MHH, U KpOME TOTO COBOKYITHAs
MPOAOJKUTENBHOCTD, MPU KOTOPOH MPOTHO3MPYEMOE 3HAUYE€HHE TPEThEro INepenana IaBJICHUs
Oosblire 3a1TaHHOTO 3HAYEHHSI TPETHETO Tepernaa AaBJICHUs, COCTABIIET HE MeHee 3 MHH, BpeMs
TO3UPOBAHMSI YBEIIMYUBACTCS, U 1032 OONbIIe HE KOHTPOJIHPYETCS] B COOTBETCTBUH C IEPETATA0M
JaBJICHUEM /10 KOHIA (PMIIbTPALIIHL.

B omHOM u3 BapuaHTOB OCYLIECTBJICHUs, €CJIM COBOKYIHAsl MPONOJIKUTEIbHOCTD, IPU
KOTOpPOM IIPOTHO3UPYEMOE 3HAYEHUE TPEThEro Iepenaga AaBJICHHsT MEHbINE WU PABHO
3aJJAHHOMY 3HAYEHHUIO TPETBhErO Iepernana AaBiIeHUs, COCTABISIET HE MEHEe 5 MHUH B TEUEHUE
BTOPON  NPOAOJDKUTENBHOCTU  Ao3upoBaHuss 10 MuH, W KpOM€ TOIO COBOKYIIHas
IPONOJIKUTENBHOCTD, MPU KOTOPOH IPOrHO3MPYEMOE 3HAUEHUE TPEThEro nepenajga AaBICHUs
Oonblile 3aJaHHOTO 3HAYEHHsI TPEThEro Iepemnana AaBJEHHs, COCTABJIIET HE MEHee 3 MUH,
yCTaHABIMBAeTCs COOW NO3UPOBAHUS, U TEHEPUPYETCS CHTHAJ TPEBOTH, YTOOBI TO3BOJHTH
OnepaTopy NPOBEPUTH COCTOSTHUE AO3UPOBAHUS.

Kak mokazaHo Ha Qur. 2, B HACTOSIIEM JOKYMEHTE MPENCTaBIeHa CUCTEMa YIIPaBIICHHS
TO3UPOBAHUEM TSI MUKPO(IIOKYJISLUN B YABTPAQUIBTPALIAH.

Cucrema ynpasieHus] JO3UPOBAHUEM BKJIIOYAET y3€1 YIbTPaUIBTPALIUH, Y3 OTBOAA U
NEPBBIN y3€J JO3UPOBAHMUS.

VY3en yasrpaduibTpanny BKIIOYAET TEPBbIA MONBOASIIUN TpyOOmpoBom 8 W MONIyJib
yaerpadunsrpaunonHoii MmemOpannl 9. Ilepsriii mogBomsimuii TpydbompoBox 8 coolmmaercst ¢
MOZIBOZISALIIMM KOHIIOM MOZYJISl YIBTpa(HIBTPAlIMOHHON MeMOpaHs! 9.

VY3en orBoma BoabI COOOIIAETCS] ¢ KOHIIOM OTBOZA BOABI MOAYJIS YIBTPa(QHIBTPALIMOHHOM

MeMOpaHHBI 9.
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IlepBolil y3en 103UpOBaHUsS BKJIKOYAE€T HACTPAUBAEMBIN y3€J1 NO3UpOBaHUs 22 U NEPBBIA
nosupyromuid Tpydonposoxn 15. Ilepssiii mo3upyromiuii Tpydornposoxn 15 coolimaercs ¢ mepBbIM
TIOABOSIIIIMM TPYOOITPOBOIOM 8.

B onHOM M3 BapuaHTOB OCYINECTBJIEHHUS NEPBbIH JOZUPYIOLIUH y3el coo0IaeTcs C
HePBBIM MOABOIAIINM TpyOOnpoBoaoM 8 uepes mepBbiii 1o3upyromuil Tpydonposox 15, 4to6s
coo0IaThCs ¢ MOAYJIEM YIbTPapUIBTPALIMOHHON MeMOpaHel 9, Tak YTO XUMHUYECKOE BEIIECTBO
MOKeT OBbITh JOOaBJIEHO B Ipymny QUIBTPYOIIKX MeMOpaH 9 dyepe3 NMepBbii JOZUPYIOMIUN Y3el.

B onHOM M3 BapHAHTOB OCYIIECTBICHMS y3eN YJIbTpaduiIbTpanvy BKIHOYaeT B ceOst
TpyOONPOBOA /AJIs1 TOJAYM UCXOIHOM BOABI 1, mOgBOASIIIUI pe3epByap 2, HACOC MOAAYH BOIBI 3,
GbuasTp 4, MEepPBBI MOABOMSAIINI PACXOIOMED S, TMEPBbIA MOABOASINNN aBTOMATUYECKUN KJIaraH
6, TONBONAILIMHMI MaHOMETp 7, TepBbli mnomBonmsamuii TpybompoBox 8 u  MOmynb
yIeTpaUIBTPALIMOHHON MeMOpaHbI 9.

IMonBonsimuii  pesepyap 2 wuMeeT OETOHHYIO KOHCTPYKIMIO JJisi OOecCredeHus
IOCTAaTOYHOTO PE3ePBHOIO BPEMEHH Ul NOAadd YibTpaduiIsTpaunoHHOW Bomel. Hacoc mis
TOAA4YH BONBI 3 MPECTaBIsieT COOOM TOPU3OHTAIBHBINA HEHTPOOSKHBIN HACOC It OOeCIeueHust
JaBJIEHHSI, JOCTATOYHOTO JJIs paboThI MONyJIst yasTpaduisTpannonoit memopans! 9. Kpome Toro,
NOBEMHBIN HACOC YIBTPaQUIBTPALIN UCTIOIB3YET PEKUM YIIPABICHHS C IEPEMEHHOH YacTOTON
U TIOCTOSIHHBIM DPACXOIOM, a MMEHHO, CHUTHaJl IOTOKAa CTOYHBIX BOX IOAAaeTcs OOpaTHO Ha
npeoOpaszoBareib TMOIBEMHOTO Hacoca YIbTPapUIBTPALMU SISl PEryJIUPOBKUA CKOPOCTH
BpallleHUss IOABEMHOIO HAcoca yIbTpaUIbTpalMM, TaK 4YTO IE€PEeKauuBaeMbIil IOTOK
COOTBETCTBYET 33aJaHHOMY pabo4deMy MOTOKY, 4TOObI 00eCeYnTh CTAOUIIbHBIA OTBOI BOABI IS
cucteMbl ynerpadunsTpanuu. Puusrp 4 npencrasiser coboil camoounImaromuicst GuasTp 4
s obecrieueHHs]  3alIUTBl  MOAYJSL  YAbTPaQUIBTPALMOHHOW MeMOpaHbl 9  myTem
NPEOTBPAIICHUS] MOMAJaHUs KPYIHBIX YACTHIl, TAKMX KAaK YaCTUIbI NECKa, B MEMOpPaHHYIO
TPYIIY U MOBPEXKICHHs 3JieMeHTa MeMOpaHbl. [1epBblii MOABOASIINI pacxomomep S sIBISETCS
AJIEKTPOMArHUTHBIM PAacXOIOMEPOM, KOTOPBIH oOecredrBaeT OOpaTHYIO CBsI3b MO TOTOKY JJIst
paboOTBI CUCTEMBI YIIBTPaUIIBTPALIUH, YTOOBI PEryJIUPOBATH YaCTOTY HACOCA JUISI TIONAYX BOIBI 3
11 TIOAep KaHusl TOCTOSIHHOTO YPOBHSI KUAKOCTH B MOABOASIIEM pe3epByape. Manomerp 7 s
U3MEpEeHUs] JaBJeHMUsl TpU [ojade BOAbl SABISAETCS OHJANHH-NAaTUUKOM JIaBJIEHUS WU
CKOH(UTYPUPOBAH IJIsl PETHCTPALMU B PEaJbHOM BPEMEHH JABJICHUS Ha BXOIE BOABI BO BPEMs
omnepauuy  yIeTpaIBTpaliM, YTOOBl OINPENEeNUTh TEHACHLHUIO 3arpsi3HEHHs MOZIYJIS
yaerpadunsTpaunonHoii  MeMOpansl 9. Monynp  yasrpaduisTpaliioHHOH MeMOpaHbl 9
npencTasisieT coboil MOIyNb YIbTPaUIBTPALIMOHHON MEMOpaHbl 9 ¢ BHYTPEHHUM JIaBJICHUEM,
KOTOPBII MOXKET (PUIBTPOBATh U OTAENATh UCXOAHYIO BONY JUIS VAAJIEHUS B3BEIIEHHBIX BELIECTB,
4TOOBI TPOU3BOACTBEHHAs BOZIa ObLTa CBOOOIHA OT B3BEIIEHHBIX BEIIECTB.
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IlepBBIii y3en nO3MPOBaHUS CKOHQUIYPHPOBAH IJis NO3UPOBAHMS BOABI HAa BXOAE B
yIABTPaQUIBTPALIMIO C TOMOINBI0 MEXaHMYECKOro MeMOpaHHOro Hacoca. Takum oOpaszom,
npefBapUTENbHAS OYHCTKA BOABI HA BXOAE B YIbTPAQMIbTPALMIO YCHJIMBAETCS 3a CYET
MHUKPOQIIOKYIISALUN, YMEHbIIAS 3arpsi3HEHNE YIAbTPaQUIBTPaLlOHHON MeMOpaHBbI.

IlepBblii y3en JO3UPOBAaHUS BKJIKOYAET HACTPAUBAEMbIN Y3€] JO3UPOBaHUS 22 U NEPBbIN
no3upyromui Tpyoonposon 15.

B onmHOM W3 BapMAaHTOB OCYLIECTBICHMs MEPBBIH A0O3upyroImuil Tpydomposon 15
coo0Imaercsi C 4YacTbi0 MEPBOrO MOABOMSIIErO TpyOompoBoga 8 MeXIy MOIBOISIIUM
pe3epByapoM 2 U HACOCOM JJIsl moAauu BoAbI 3. B OHOM M3 BapHaHTOB OCYLUECTBJIEHUS NEPBbIN
JNO3UPYHOIIHK TPyOompoBoa 15 coobimaercsi ¢ 4acThiO MEPBOrO MOABONSIIErO TpybompoBona 8
MEKIy HAaCOCOM MoAa4H BOAbI 3 v GuiasTpoM 4. B O1HOM M3 BapHAHTOB OCY IIECTBIICHHSI TEPBBIN
JO3UPYHOIHNA TPyOompoBoa 15 coobimaeTcs: ¢ 4acThiO MEPBOro MOABONSIIEro Tpybomposona 8
Mekay GuIbTpoM 4 U MOIyJIeM YIbTpadUIBTPaLlMOHHON MeMOpaHsbI 9.

VY3en oTBOmA BOIBI BKJIOYAET MaHOMETpP 12, aBroMarudecKkui KjamaH IJisi OTBOAA BOAbI
13, TtpyOompoBox nisi oTBoma BOAbI 16, npeHakHbI TpyOompoBox IUisi oTBOma Bombl 21,
pesepByap mansi oOparHOW mTPOMBIBKH 28, HAcoc misi OOpaTHOW TPOMBIBKH 27, BTOPOM
NOZABOMALIMN pacxomoMep 26, Tpernil nmompsomsmuil TpyOomnposon 20 U BTOPOH MOABOASIIHIA
aBTOMAaTHUYEeCKH KianaH 14.

Manomerp 12 nnst u3MepeHus AaBjIeHHs PU OTBOAE BOIBI MPEACTABISAET COOOM OHJIaMH-
JaT4YUK JaBJIEHUS U CKOHQUIYPUPOBAH Ul PETUCTPALIM AABJIEHUS NIPH OTBOAE BOABI B PEKUME
peaJbHOrO BPEMEHHU BO BpeMs Olepaliu yabTpaduibTpaluy AN IpeJoTBpaIleHns 00paTHOro
naBjeHus B TPyOONpOBOAE CO CTOPOHBI OTBOAA BOxbL. PesepByap ansi oOpaTHOH INPOMBIBKH
uMeeT OETOHHYKO KOHCTPYKLHMIO il OOecnedeHHss IOCTATOYHOrO KOJIMYEeCTBAa BOXBI IS
0o0paTHO# npoMbIBKU NpH yibTpaduinsrpauu. Hacoc oOpaTHO# MpOMBIBKY MPENCTABISET COOOM
TOPU3OHTAJIBHBIN LEHTPOOEKHBIH HACOC M CKOH(PHUIYpUpPOBaH AJisi 0OECIEUEHHs JOCTATOYHOTO
NOTOKAa M JaBJeHHs sl OOpaTHOW MPOMBIBKH YJIBTPaQHIBTPALIMOHHON MeMOpaHbl, YTOOBI
yOAIUTh OJIOKHPYIOINEe BEIIEeCTBO, BKJIOYAs B3BELICHHBIC YaCTHUIbl, KOJUIOMI U KPYITHbIE
YaCTHUILBI, Ui BOCCTAHOBJIEHMS BOJHOTO MOTOKA YJbTpaduibTpauuoHHOW MeMOpanbl. Hacoc
0OpaTHOH MPOMBIBKH HCIIONB3YET PEXKUM YIIPABIEHHS C MEPEMEHHON YacTOTOH M MOCTOSTHHBIM
pacxonom. CUrHai moToka CTOYHOW BOIBI MONAETCsl OOpaTHO Ha mpeoOpasoBarenb HAcoca IS
OOpaTHON TPOMBIBKU Il PETYJIHPOBKH CKOPOCTH BpALIEHHS HAcoca OOpPaTHON MPOMBIBKH,
9T00BI 00ECTIEUNTh MMOCTOSIHHBIN MMOTOK BOABI HA BXOAE JJIs YIBTPaMIbTPALIHOHHONH 00paTHOM
NPOMBIBKH Ut oOecriedeHus 3¢ exra oOpaTHON MpoMbIBKH. BTopoii monsonsmuii pacxonomep
26 sABHSETCA SJEKTPOMArHUTHBIM PAacXOOOMEPOM U CKOH(UIYpHpPOBaH i oObOecredeHus
OoOpaTHOH CBS3M MO TMOTOKY BO BpeMs YIbTpaduIbpallMOHHON OOpaTHOW MPOMBIBKH, YTOOBI
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peryJMpoBarh 4aCTOTy HAacoca OOpaTHOM MPOMBIBKU M MOAJEPKUBATH MOCTOSHHBIA TTOTOK BOABI
Ha BXOJie OOpaTHOH MPOMBIBKH.

B onmHOM M3 BapuaHTOB OCYINECTBJIEHHUS CHUCTEMAa VYIIPAaBJIEHUS 1O3UPOBAHUEM
JOMOJIHUTENBHO  BKJIIOYAET  y3€J]1  BOCCTAHOBUTENIBHOM  XMMHMYECKOM  OYUCTKU.  Y3€l
BOCCTAHOBHUTEJIbHOH  XMUMHUYECKOH OYHCTKM  COOOWIAeTcss ¢  NepBbIM  MOABONSAIINUM
TpyOomnposonom 8.

V3en1 BOCCTAHOBUTENBHOW XMMHYECKOH OYMCTKM BKJIOYaeT B CeOs OUHUCTHTENbHOE
YCTPOUCTBO 25, mOmBOASIIUN BO3BparHbIN TpyOompoox 17 u BO3BparHbId TpyOOmpoBONm AJs
orBona Bombl 18. OuuCTUTENBbHOE YCTPOWCTBO 25 COoOOMIAeTCss C TEPBBIM  TOABOMSIINM
TpyOonpoBonoM 8 uyepe3 Bropoil momsomsmuii Tpybomposon 19. IlomBonmsmuit oOpaTHBIH
TpyOonpoBox coolrnaercss ¢ TpyOonpoBonoMm napeHaka oOparHoi mnpombiBku 11. OOpaTHbIid
TPyOONPOBOA ISt OTBOAA BOIBI cOOOIIAeTCst ¢ TPyOOMPOBOIOM JIJIsl OTBOAA BOABI 16.

B onHOM M3 BapuaHTOB OCYINECTBIEHMsI CHCTE€Ma YIIPaBJIE€HUs AO3UPOBAHUEM TaKKe
BKJIFOYA€T BTOPOH y3€1 A03upoBaHus 24. BTOpoH y3en AO3UPOBAaHMs BKIIIOYAET BTOPOU
nozupyromui Tpydonposoxa 23. Oaun koHer Tpydomnposona 16 st BBIXoAa BOIBI COOOIIAETCS C
BBIXOJHBIM KOHLIOM MOAYJIS YIbTpadUiIbTPALUMOHHON MEMOpPaHBbI, a APYToi KOHEI[ TPyOoIpoBoaa
16 nns oTBOmA BOIBI COOOMIAETCSI C pe3epByapoM Iiisi 0OOpaTHON MPOMBIBKU 28; M OMUH KOHELl
TpeTbero noaBozsiIero Tpyoomnposona 20 coobuaercs ¢ pe3epByapoM aiist 00paTHOH MPOMBIBKU
28, a Ipyroi KOHEI| TPEThero MoABoAsALero Tpyoonposona 20 coolIaercsi ¢ BBIXOAHBIM KOHIIOM
MOAYJsl  yAbTpaUIBTpalMOHHON MeMmOpanbl. Bropoil nosupyromuit  Tpybomposox 23
coo0IaeTcst ¢ TpeTbUM MOABOAALINM TPyOomposonom 20.

B cucreme ympapneHus NO3MPOBAHHEM, KOIZAa CHCTEMa YJIbTPa(IIIBTPALUN HAYNHAET
paborarb, cHUCTEMa C TPOTPAMMHBIM YIPABICHUEM BKJFOUAET TEPBbIA  MONBOISIIHI
aBTOMAaTHYECKHMH KJlanaH 6 ¥ aBTOMAaTHYeCKUM KJIallaH OTBOAA BOIBI 13, a 3aTeM BKIJIFOYAET HACOC
U1 ofayu BoAbl 3. B 3TO ke BpeMsi BKJIKOYAETCA MEPBBIM y3€1 MO3UPOBaHUS sl Hadaja
orepauyy A03UpoBaHus. B 370 BpeMs ucxoaHasi Boja MOAHUMAETCS HACOCOM JUIsl MTOJauy BOZbI

3, urtoObl mpodTH dYepe3 moxBomsAmmi  Quaetp 4 W 3areM BOHTH B MOIYyJb

,
yaeTpauabTpaMOHHON MeMOpaHbl 9 uepe3 TepBbI NoxBOAALIMIA TpyOomposox 8.
ITponsBoncTBeHHAs BOAA MOCTYNAET U3 OTBOISIIETO OTBEPCTHUS MOAYJIS YIBTPapUIBbTPALHOHHON
MeMOpaHbI B pe3epByap ajisi 0OpaTHON MPOMBIBKH 28 depe3 OTBOAsIIMIA TpyOorposon. B stom
MpoLecCe HauYaJbHBIA TIOTOK JJisi (UIBTpAlMM BOAbI Ha BXxoAe coctaeisier Q1 w3/
(cooTBercTBYOIUIT pabOYHil MOTOK MEMOPAHBI COCTABIISAET 55 IM/4).

Korma ¢unbrpanmst BOObI Ha BXOHNE BBINONHSETCS B TedeHue 45 MHH, cucTeMa
yIpaBJIEHUs] JO3MPOBAHHEM 3aIyckaer oOpaTHYIO NpombiBKy. llepen oOparHOIl mpOMBIBKOM

HaCoOC Jid moAadu BOAbI 3 u HepBbeI y3€i1 A03UpPOBAaHUA OCTAHABIIMBAKOTCA, a4 34TEM
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BBIKJIFOYAKOTCSl MEPBbIA MOABOASIIMM aBTOMAaTHUYECKUN KJanaH 6 M aBTOMAaTUYECKHUM KJaraH
orBoga Boxbl 13. Jlng 3amycka OOpaTHOW MPOMBIBKM BKJIFOUAETCS BTOPOW TOABOASILIUIA
aBTOMATUYECKUH KJiamaH 14, aBTOMaTHyeCcKuil KilanaH apeHaka oOparHoii mpombiBkH 10 1 Hacoc
oOparHoii mnpombiBKM 27. Boma Ha Bxome s oOpaTHONH MNpPOMBIBKM, TO €CThb BOZA
yABTPAHIBTPALUH, HAXOAUTCS TIOJ JaBJIEHHEM M MOAHUMAETCS HACOCOM OOPaTHOH MPOMBIBKH
27, utoOBl BBITEUb M3 TPEThEro noasoxsiero tpydomposoma 20 B TpybompoBox Ui OTBOAA
BOmbl 16, 4TOOBI BOWTM B MOAYJb YJIBTPAQHUIBTPALIMOHHOW MeMOpaHbl 9 B 0OpaTHOM
HAIPABJIEHUH U BBIMOJHUTH OOPATHYIO MPOMBIBKY MOIYJS YIBTPaUIbTPALIMOHHON MEeMOpaHbI
9. Ctounble BOABI, 0Opa3yromuecs: BO BpeMst 0OpaTHON MPOMBIBKH, OTBOISATCS Yepe3 APEeHAKHbINA
Tpybonposon obparHoii mpombiBkE 11. OOpaTHas mpOMBIBKA MPEKPAINAETCSI TIOCIIE BBIOTHEHUS
B Teuenue 40-50 c. B 310 Bpemss Hacoc oOpaTHOW MpOMBIBKH 27, BTOPOH MOABOMSIIHIA
aBTOMATHUYECKUH KiamaH 14 W aBTOMAaTWYeCKWi KjamaH ApeHaka oOpaTHOW mnpombiBKH 10
MOCJIEIOBATENIBHO BBIKJIFOYAKOTCS.

Korna ¢unerpaums ¢ oOpaTHOH MpPOMBIBKOH BBIMONHsETCS 24-30 pas, MpUBOOUTCSA B
IelCTBUEe XUMHUYECKN YCUJIEHHAs! oOpaTHas pombiBka. [lepen XxuMudeckn yCHiIeHHOH 0OpaTHOM
NPOMBIBKOH (puibTparmsi BOABI Ha BXOAE IMpekpamnaercs. llepen XUMHUYECKH YCHUIIEHHOW
0o0OpaTHON TPOMBIBKOI BBIMONHSAETCS OOpaTHas MPOMBIBKA, M OINEpalud OOpaTHON MPOMBIBKH
nepe XUMHUYECKH YCHJIEHHOH OOpaTHOW MPOMBIBKOM B OCHOBHOM Takas K€, KaK U ONeparyu
00paTHOM MPOMBIBKK Tpu (PUIBTpalru ¢ 00paTHON mpombiBKoi. ITocie oOpaTHOI MpPOMBIBKU
nepen XUMHUYECKH yCHIIEHHOI 0OpaTHOM MPOMBIBKOIN BBOAUTCS BOAA U AOOABISAETCA XUMUYECKOE
BellecTBO BToOpoil mnoxBoasmuii aBTOMaTUYeCKUM kiamaH 14 W aBTOMaTHYEeCKUM KJamnaH
apeHaxka oOpaTHOH NpOMbIBKH 10 OCTAIOTCS BKIFOYEHHBIMH, a YacTOTa HAKAYMBAHUS IS
00paTHOH MPOMBIBKU 27 YMEHBINAETCS TaK, YTOOBI MOTOK BBOMUMON BOIbI ObLIT paBEH MOJOBUHE
MOTOKA BOABI OOpaTHOW MPOMBIBKH. B TO ke Bpewms, BTOPOW MO3UPYROIIME y3en 24 mis
XUMHYECKH YCWJIEHHOW OOpaTHOH MPOMBIBKHM BKJIOYAETCS JUIs Hadana ao3uposaHus. Korma
JO3UPOBAHKE 3aBEPIIACTCS], HACOC JIsl OOpaTHON MPOMBIBKH 27 M BTOPOH AO3HMPYIOLIHH y3ern 24
BBIKJIFOYAKOTCS, @ 3aT€M BBIKJIIOYAIOTCS BTOPOHM MOAAIOIIMI aBTOMAaTHYECKHH KiamaH 14 wu
aBTOMATHYECKUI KJarnaH ApeHaka oOpaTHOW mpoMbiBKA 10, 9TOOBI HAYaJOCh OTCTAWBAHHE
nepes XUMHYECKH yCHJIeHHOW oOparHoil mpombiBkoi. Ilocie orcranBanusi B TedeHune 10 MuH
crcTeMa YIPABJICHUs JO3UPOBAHUEM 3aITyCKAET YCHIICHHYI0 XHMUYECKYI0 OOPaTHYIO MPOMBIBKY.
Omneparmu nmpu yCHJIEHHON XUMHUYECKOH OOpaTHOH NMPOMBIBKM TaKHe K€, KaK M ONepaliy Mpu
0o0paTHOW TPOMBIBKU B mporecce (uiabTpanuu ¢ OOpaTHON MPOMBIBKOH. 3aTeM OUMCTKa C

MIOMOLITBIO XUMHUECKH YCHUIIEHHOH OOpaTHOM MPOMBIBKH 3aBEPIIAETCS.
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3aBepiueHre XMMUYECKH YCHJIEHHOH OOpaTHOH NMPOMBIBKM O3HAYAET OKOHYAHHUE LHKJIA
paboTel, KOHTPOJMPYEMOTO NIPOTrPaMMOH, MOCIe Yero CHCTeMa YIPaBJICHUS I03UPOBAHHUEM
HAYMHAET HOBBIA LUKJ paOOThI, KOHTPOJIUPYEMBIH MPOrPaMMON.

B nukiie paboTel ¢ MpOrpaMMHBIM YIIPABJIEHHUEM CHCTEMA C MPOrPAMMHBIM YIIPABIECHHEM
3agaeT no3upoBKy (uokynsHTa 0,2-1,0 MI/11 B COOTBETCTBUH C 33JaHHBIMHU yCIOBUSMH PaOOTHI U
Ka4eCTBOM HCXOIHOW BOABI A MepBOi (uibTpanuu. 3agaHHble YCIOBHS PabOThl BKIIOYAIOT
pabounii MOTOK MeMOpaHbI, MPOAOKUTEIbHOCTb (PUIIBTPALIMU, TPOAOKUTEIBHOCTD OOpaTHOM
NPOMBIBKH U MHTEPBAJI XUMUYECKHU YCUJICHHOM 00paTHOM nMpoMbIBKH. KauecTBO MCXOMHOW BOIBI
BKJIFOYA€T THUI HCXONHOW BOIbI, TMPOLECC TpenBapUTENbHOW 00pabOTKH, MYyTHOCTb
MOCTYAOIIEH BOABI U TEMIIEPATy Py MOCTYNAOLIEN BOMBI.

IIpenmonaraercs, YTO TEPBBbIM mMepenaa JaBJeHWs] Tepel Hav4aJlbHON OoOpaTHOMU
NPOMBIBKOH B K&)KIOM IHKJIE XUMHYECKH YCHJIEHHOW OOpaTHOW NPOMBIBKH paBeH Pi;
KOJIMYECTBO (PUIIBTPALIMOHHBIX MPOMBIBOK B KaXKIOM IMKJIE XUMHYECKU YCHJIEHHOH OOpaTHOH
NPOMBIBKH paBHO M, M JONMyCTHUMBIN mepenas naBieHus nepen M-oii oOpaTHOH MpPOMBIBKOI
paBeH PM, u mostoMy nomyctumblii nepenan aasieHust N-oit (1<N<M) oOpaTHOW MpOMBIBKH
pacCUMTBIBA€TCs  clenyromuM — obpasom:  korma N=1, Pn=Pi; xorma I<N<M,

P,—P
+2M L (N-1
-1 . B Hauane uuksia paboThl MPOrpaMMHOIO yIPaBIEHHUS IO YMOIYAHHUEO

P, =P

N 1

BBITIOJIHAETCs Onepanus A03UPOBAHUS U IPOJOJIKUTEIBHOCTD JO3UPOBaHUs cocTassAeT 10 MUH.

Bo Bpems mukia paboTel ¢ MPOrpaMMHBIM YIIPAaBIEHHEM IPOTHO3HPYEMBIN Iepernan
naBneHUsT PNuporrosupyensii TI€pen N-1i 0OpaTHO# MPOMBIBKOM OIpenenseTcsi B COOTBETCTBUU C
KPUBOH Iepenaja AaBjeHus, ChOPMUPOBAHHOI Ha OCHOBE Mepenaja naBieHus B mpouecce N-i
(uNbTpaLK B peKUME PEATbHOTO BPEMEHH.

Korna coBokynHast npOAOIKUTENBHOCTD, IPU KOTOPOHN PNuporrosupyemoe MEHBIIE U PABHA
P, nocturaer 5 MuH, onepanus 103UPOBaHUs MPEKPAIIAETCS.

Korma cymmapHash TpONOJKUTENBHOCTh, TMPU KOTOPOH PNuporsosupyemoe OONBIIE P,
NOCTUraeT 3 MHH, ONepanys JO3UPOBAHUS MPOAOIKAETCs, U 103a yBenudyusaercs Ha 0,05 ppm,
U B 5TO BpeMsl HauumHaeTcs onepauus cuxpoHusaunu. Kaxnele 10 MuH ABIAIOTCS cTanuel, a
MPOAOJLKUTENBHOCTD TO3UPOBAHUA ISl KOKIOW CTaauu coctasisieT He MeHee 10 muH. Ecim
PNuporsosupyemoe BCE €Ille Oojibiie Pn mocnie mo3upoBanusi B TedeHrne 10 MUH B OHOH CTanuw,
HACTYTAeT CIeAYIOIasl CTaAMs ISl MPONODKEHHSI ONepallii TO3UPOBAHMS M 1032 AOJDKHA ObITh
yeBenuyena Ha 0,05 ppm; a korma CyMMmapHas HPOAOJDKUTENBHOCTb, B TEUYEHHE KOTOPOHU
PNuporsosapyensis MEHBLIE UK PaBHO PN, gocTUraer 5 MuH, onepanus 103UPOBAHUsS NPEKPALIAeTCs.

Ecnu cocrosiiue, korma Pmpormosupyevoe <<PN BO3HHKA€T MEXKIY IBYMs ILIHKJIAMH, COBOKYITHAsI

MPOAOJKUTENBHOCTD, MPU KOTOPOU PNuporsosmpyemoe MEHBIIE MM PaBHO Pn Ha mepBOM cTaauy,
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MEHbIIIE 5 MHH, OTlepaliisl CHHXPOHU3ALHUs He COPachIBAeTCs U MPONOJDKAETCs Ha Ooee mo3aHen
CTaJUM;, U KOIZa COBOKYIIHAs MPOAOJIKUTENBHOCTD, MPU KOTOPOH PNmpormosupyesoe MEHBILE WU
paBHO PN, nmocturaer 5 MUH M NPOOOJDKUTEIBHOCTb NO3MPOBAHUs HAa IOCHEOHEH CTaauu
3aKaHYMBAETCs, ONEpaLysl JO3UPOBAHUS MPEKPALIAETCS.

B mnpouecce no3upoBaHMs, €CIM COBOKyIHAas MNPOAO/LKUTEIBHOCTb, INPU KOTOPOH
PNuporsosmpyemoe  MEHBILIE MM paBHO Pn, nmocrturaer 5 MHH, U KpOME TOrO COBOKYITHAs
NPONOJKUTENIbHOCTD, TPU KOTOPOH PNupormosupyemoe OONbIIE PN, mOcTHraer 3 MuH B mpenenax
MPONOJDKUTENBHOCTH  Ao3upoBaHust 10 MHH Ha OOHOM cTaauy, MNPOAOJKUTEIBbHOCTD
JNO3UPOBAHMS HA 3TOM 3Tare OyJaeT MpoiieHa A0 KOHUA (UIBTPAIUH, U 1032 OoJbline He Oyner
yBEJIMYUBATbCSI B COOTBETCTBUU C KOHTpOJIEM Iepemnana faBieHus. B To ke Bpems cucrema
YIPABJICHUsS] JO3UPOBAHUEM OIPEAeIieT HaInune cOos MPU AO3UPOBAHUH M T€HEPUPYET CUTHAI
TPEBOTH, YTOOBI IO3BOJIUTH OMEPATOPY MPOBEPUTH COCTOSTHHE TO3UPOBAHHSL.

Bo Bpemst nukia paboTsl ¢ MPOrpaMMHBIM YIIPABIEHUEM, €CIIA ONepanus JO3UPOBAHHS
HE OCTAHOBJIEHa BPYYHYIO, OIlepalysl AO3UPOBAHMsI aBTOMATUYECKU KOHTPOJUPYETCS TOYHO
HACTpauBaeMoON CHUCTEMON 03UPOBaHUs, U JO3UPOBKA HE JAOJKHA MPEBBIIATL BEPXHUM Ipesen
3aJaHHOTO 3Ha4YeHus1, Hanpumep, 1,0 ppm.

3nauenne P1 u 3HaueHue Py yCTaHaBIMBAIOTCS B COOTBETCTBUU C  (PaKTHUECKOM
curyauueil. Korna o0mmas nmponoymkuTeNbHOCTh SKCILTyaTallui MOIYJIS YABTPadUiIbTPaLlMOHHON
MeMOpaHbl 9 cocTaBiseT MeHee 3 MeCsLEeB, a YCJIOBHs paboThl OnaronpusiTHblE, 3HaYeHHe Pi
cocrasysier 0,2 Oap, a 3HaueHue Pm cocrasnsier 0,3 6ap. Korma oOrmast mpononKUTENbHOCTD
SKCILIyaTalid MeMOPaHHOTO 3JIEMEHTa cocTaBisier Oonee 3 MecsueB U padodee COCTOSHHE
OnaronpusTHOe, 3Ha4eHue Py cocrasnser 0,25 Oap, a 3HaueHne Py cocrasmiser 0,35 6ap. Korna
o0Imasi MpPONOJUKUTENBHOCTh JKCIUTyaTalud MeMOPaHHOTO JJIEMEHTa COCTaBjsier Oonee 3
MECSLEB, a yCIIOBUs paboThl HeOIaronpusTHeie, 3HaueHue P1 cocrapmsiet 0,3 Oap, a 3HaueHue Py
cocrasisieT 0,4 Gap.

MyTHOCTh TOCTYMAOLIEr0 IOTOKA SBISETCS (PAKTOPOM, BIMSIOLINM Ha IO3HPOBKY.
Jlo3upoBka (paccyWTaHHass B IepecyeTe Ha QJIOMUHHUI) OTJIMYaeTCsl B 3aBUCHMOCTH OT
MYTHOCTH TMOCTynaromero noroka. Korga MyTHOCTh mocTtynaromero notoka Hrke 1 NTU,
no3upoBka cocrasisier 0,2 ppm; Korma ycioBus paOoTel  OJaronmpusiTHBIE, MYyTHOCTH
noctynaroero noroka cocrasnsger 10 NTU u gosuposka cocrasnsier 0,5 ppm; kOraa ycCioBUs
pabotel HebOnarompusitHbie, MyTHOCTh coctaBimsier 10 NTU wum makcumanbHasi JTO3HPOBKA
cocraBisieT 1,0 ppm. ITosTomy, korma 3amaHHblE YCIOBUS paboThl ONaronpusTHBL, TO3UPOBKA
Oyner paBHa

0,2+ (0,5-0,2) = 9 x (MyTHOCTB MOCTyHaro1ell BoabI -1).

[Ipennonaraercs, uro no3uposka pasHa m (PAC), u Torna popmyina yrpomaercs:
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m (PAC)=0,2+1/30%(MyTHOCTh OCTYIAIOIIETO TOTOKA -1).

Korma 3amansble ycnoBusi paOoThl HEONaronmpusTHBIE, [JO3UPOBKA IOCTENEHHO
YBEJIINYUBAETCS] OTHOCUTEIIBHO 3HAYEHUS JO3UPOBKU NPU OJaronpusATHBIX PaOOYHX YCIOBUSX.

B nenom He pexkoMeHIyeTcs NpeABApPUTENIbHO 3a/aBaTh HeEOMAronpusTHble padoune
yCJIOBUSI.

Hanee, pexomengyercsa npuHate 0,05 ppm B KadecTBe IpagUeHTa NO3UPOBKH MJIs
oTiepalyy JO3UPOBAHUSI.

Temneparypa BXOISIIErO MOTOKA TAKXKe SBJISIETCS (PAKTOPOM, BIUSIOLINM Ha JO3UPOBKY.
Ecnmu  Ttemmeparypa mOCTymaroomero TOTOKA — ONArompusiTHa,  JO3UPOBKA  COXPAHSET
BBILIIEYKa3aHHOE 3HaueHWe. Eciiu Temmeparypa MOCTYyNaroIero NOTOKa HeONarompusiTHa, TO
12°C saBisroTCsl 3TAJOHOM, U J03UpOBKa yBenuuusaercs Ha 0,05 ppm npu kaxasix 6°C
CHIDKEHUS.

KauecTBo paboumx ycioBuil onpenensercss KOMIUIEKCHO B COOTBETCTBHU C 3a/laHHBIM
pabounm ycnoBueM. Ecnm paboumii mOTOK MeMOpaHbl, MPONOJDKUTENBHOCTb (DHIIBTpalyy,
NPONOJUKUTENIBHOCTh  OOpPaTHOM TPOMBIBKM W WHTEpPBAJ] XUMHYECKH YCHJIEHHOW OOpaTHOH
MPOMBIBKH UMEIOT ONTUMAJIbHbIE 3HAYEHUS, TO paboune yCIOBUS SBISIFOTCS ONaronpusiTHBIMH, B
NPOTHUBHOM Cllydae pabouue yCIOBHS SBISIFOTCSA HEONAronpUsTHBIMU.

Merton ymnpasieHusi AO3UPOBAHMEM M CUCTEMa YIIPABIEHUS AO3UPOBAHUEM DPEATU3YIOT
TOYHOE  YNpaBI€HHE ABTOMATHYECKUM  JO3UPOBAHUEM  IOCPEACTBOM  HACTPHUBAEMOIO
NPOTHO3UPOBAHUS M ONTUMH3ALMU yrpasieHus. [lo cpaBHEHHIO € OOBIYHBIM METOAOM
JIO3UPOBaHMsI, IO3MPOBKAa (IOKyJsiHTA (paccuuTaHHass B OS(PQPEKTHBHOM KOJMYECTBE HOHA
MeTajjia) Ipyu MUKPO(DIOKYJISALMH C UCIIONB30BAHHEM METOZA, NMPEACTABJIEHHOTO B HACTOSLIEM
JIOKYMEHTE, OTHOCHTEJIbHO CTabWibHa W He mpeBbiuaer 1,0 mr/m, a pacxonm (IIOKyJIsSHTa B
TEUEHHUEe BCEro npouecca GUIbTpaluy CHUXKaeTcsl mouty Ha 50%.

B cooTrBercTBUU C METOOM U CHCTEMOI yIIpaBieHUs] TO3UPOBAaHUEM, NTPUMEP MpoLecca
pabOThI CUCTEMBI YIIPABIEHHS JO3UPOBAHUEM MTOKA3aH HIKE.

MyTHOCTE TMOCTyHaroOUero noTtoka cocrtaeisgeT okono 7 NTU, a Temmneparypa
noctynaromero noroka - 20°C. 3amaHHble pabouue yCloBUSl clienyromue: paboduii TOTOK
MeMOpaHbl: 65 15M/4; TPOAOIDKUTENIBHOCTh (uubTpauun: 60 MHH, NPOXOJIKUTEIBHOCTD
oOpatHoli mpombIBKH: 30 C; M MHTEPBa] XUMHUYECKH YCHJIEHHOH OOpaTHON MpOMBIBKU: 36 U
(punprpammss ¢ 0oOpaTHOH TPOMBIBKOH  BBIMIONHSETCS, COOTBETCTBEHHO, 36  pas).
CoOTBETCTBEHHO, HauaJIbHAs JO3UPOBKA AJIs1 ysTpaduusrpanu cocrasiser 0,75 mr/m.

B sTOM BapmaHTe OCYIIECTBIEHHS CHUCTEMa YJIbTPapUIBTPALMN SKCIUTYyaTHPOBAJIACH
Oonee 3 MecseB, Tak YTO YCJIOBUs pabOThl HE COOTBETCTBYIOT 3aJaHHBIM YCIOBHSM pPabOTHI.
ITostromy mnepeman pasneHusi P1 mepen HavanbHONH OOpaTHOW MPOMBIBKOW B KaKIOM LIUKJIE
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paboTeI ¢ MporpaMMHBIM yTpaBieHueM cocrasisier 0,3 Oap, a JOMYCTUMBIN Hepenaj JaBleHue
P3¢ mepen 36-ii obparHoli mpoMbIBKO# cocTasisieT 0,4 Oap.

VnerpadunbTpaiioHHasi CUCTEMa BKJIIOUAETCS, U 3aIyCKaeTCs HadaibHas (UIBTPALHS
MOCTYTAOIIeH BOABI, TIe (PHIBTPALMOHHBIN MOTOK MOCTyMaroIe Boabl cocrasiser 208 m3/4;
OZTHOBPEMEHHO H00aBIAETCS XUMHYECKOE BELIECTBO C N03MpoBKOH 0,75 MI/I;, M HavaibHBINA
TpaHCMEeMOpaHHBIN Nepenaj NaBiIeHus yabTpad mIBTpauuoHHON cuctemsl coctassier 0,20 Gap.
ITocne Toro kak HavajipHasi (QUIBTPAUS TpomoybkaeTcss B TedeHue 10 muH (mepBast
NPOOJDKUTENIBHOCTD JO3UPOBAHMs), TPAaHCMEMOpaHHBIN Tepernaj NaBJIeHUS MOBBILIAETCS 0
0,21 G6ap. B 310 Bpems cucrema yasTpaduIbTPALMK MPONOJLKAET NO3UPOBAHHUE M HAYHUHAET
MOHUTOPHHT U MPENOCTABJICHUE NEPBO OOPaTHON CBSA3M B PeKMMeE peasibHOro Bpemenu. Korna
HavdayibHast (UIBTPALUS TPOAOIDKAETCS B TEYeHHE 15 MUHYT, TpaHCMEMOpaHHBIA Mepernan
nasneHus nossimaercst 10 0,22 Gap, uto cocrasisieT Menee 0,3 Oap, cucrema ¢ MPOrpaMMHBIM
yIPABICHHEM AaBTOMATHYECKH OCTAHABJIMBAECT OIEPALMI0 JO3MPOBaHUs. TpaHCMeMOpaHHBIH
nepenaj NaBJICHUS OCTaeTcsl CTaOMIbHBIM Ha MPOTSHKEHUH BCEW HAudalbHOW (UIBTpALUU U
cocraBisier 0,24 Gap mepen oOparHoii mpombiBkoil. ITocne mepBoit ¢unbTpanum ¢ obparHON
NPOMBIBKOH 3aryckaeTcsi BTopas (UIBTpALUs, W Ha4daJbHbIH TpPaHCMEMOpaHHBIN mepernan
nasyeHust cocrasisier 0,21 Gap. AHAJOrMYHO, TPAHCMEMOpPAaHHBIH TMepemnaa AaBJICHUS Tepen
BTOpPOH (uubrpanmeiil ¢ oOpaTHONH mpoMbIBKOH cocraisier 0,25 Oap, 1 XMMUYECKOE BEIECTBO
nobasnserca ¢ posuposkor 0,75 mr/n. Onepanust [O3MpPOBaHUs IIUTCA 15 MHUHYT OT Havaja
¢unbTpanu 10 OCTaHOBKH no3upoBaHus. Ilocne Bropoit ¢unsTpaunu ¢ 0OpaTHON MPOMBIBKOM
TpaHCMEeMOpaHHBIH Tepenaa JaBjieHus BoccraHaBiuBaercs po 0,22 ©Oap. Cucrema
yasrpadunsrpauuu npogomkaer padorars. C 3-ii mo 10-10 ¢punsTpanuto ¢ 0OpaTHOM MPOMBIBKOH
TpaHCMeMOpaHHBIM Tiepernay NaBjieHus mepen oOpaTHOW npombiBKON MeHbine 0,3 Oap u
cocraisieT 0,26 Gap, 0,265 Gap, 0,270 Gap, 0,275 Gap, 0,279 Gap, 0,283 Gap, 0,287 Gap u 0. 291
0ap, COOTBETCTBEHHO, W ToOCie (UIbTpauuu C OOpaTHOW NPOMBIBKOW TpaHCMEMOpaHHBIH
niepenaj naBjieHus: BoccranasnuBaercs 1o 0,23 Oap, 0,235 Gap, 0,240 Gap, 0,245 6ap, 0,249 Gap,
0,253 6ap, 0,257 6ap u 0,261 Gap, COOTBETCTBEHHO.

Cucrema ynsrpaduisTpalifiy MPOIOJIKAaeT padoTaTh, U BRINOIHsETCS 11-s1 usTparmst ¢
oOparHO# mpombiBKOH. Omnepauust Ao3upoBaHus UTCsa 10 MuH (mepBasi MPONOJKUTETBHOCTD
no3upoBaHusi) ¢ posupoBkoit 0,75 mr/n. Korma cucrema ynerpadunerpanmu nocturaer 14-i
MHUHYTBI, P1inporsosmpyesoe (0,35 0ap) Gomnbiue, uem P11 (0,337 Oap), u Takoe COCTOSIHUE JUIUTCS HE
MeHee 3 MUH (TiepBasi 3a/1aHHas MPOAOIKUTEIBHOCTD). B 3TO Bpemsi 10O3MpOBKa yBEIHMUUBAETCS
Ha 0,05 mr/m u pocruraer 0,80 mr/n. Cucrema ynsrpadunsrpanuu npomospkaer padborars,
3aIlyCKAaeTCsl CUHXPOHM3aLMs, U omnepauus nosuposanus agurcs 10 muH. Korma cucrema
yaerpadunsTpaunu gocturaer 19-if MUHYTHI (2 UIMEHHO Ha S5-H MHMHYTE BTOPOH ITO3UPOBKHU
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MPONOJDKUTENLHOCTRIO 10 MUH), Piimporsosupyemoe (0,333 Gap) mensiue, wem P11 (0,337 Gap), u
3aTeM CUCTeMa yIbTpauiIbTpaluy HAUMHAET MOHUTOPUHT U MPEIOCTABIAET BTOPYIO OOPaTHYIO
CBsI3b C 5 MUH (BTOpast 3a1aHHAs IPOJOJDKUTENBHOCTD) 10 24-1 MUHYTHI (COOTBETCTBYIOLIEH 10-
i MHUHyTE BTOPOW JO3MPOBKH TNPOAOJDKUTENBHOCTBIO 10 MHH), B TeueHHE KOTOpPOH
MaKCUMAJIbHOE P11nporsosupyevoe COCTaBIsIET 0,335 Oap, uro mensbine, yem P11 (0,337 Gap). B sto
BpeMsl Omepanys JJO3UPOBAHMS NPEKpaIlaeTcs, TPaHCMEMOpaHHBIH Iepenay JaBICHUS
cocraBisier 0,28 Oap. Cucrema ynbTpaduibTpalud MNPOAODKAET paboTaTh 10 KOHIA
¢dunbTpanyy, To ecTh 10 60-i MUHYTBI, © MAKCUMAJIbHBIN TPaHCMEMOpaHHBIH Mepernaa AaBJIeHHsI
cocraysieT 0,293 Oap, uro menbuie 0,3 Gap u P11 (0,337 6ap). ITocae 11-it cragnu punsTpanum
¢ OOpaTHOW MPOMBIBKOW TPaHCMEMOpPAHHBIN Mepernan OaBjieHus BoccTaHaBiubaercs no 0,263
Oap. Cucrema ynsTpaduibTpanyu Mpomorkaer padoTarh ¢ OOpaTHOW MPOMBIBKON mepen
XUMHYECKH YCUJIEHHOW oOpaTHOW mpombiBKOW. B mponecce ¢ 12-it mo 36-oif ¢unbrpammn ¢
0oOpaTHOW MPOMBIBKOW TpPAaHCMEMOpPAHHBIN Tepenan NaBJIeHHs OTHOCUTEBHO CTaOWJieH u
kojnebnercs ot 0,263 Gap mo 0,330 Gap, a makcumanbHas 1o3a cocrasinsieT 0,80 mr/n. B koHIe
36-ii ctanuu puIbTpauu ¢ 0OPaTHOH MPOMBIBKOH yIBTpaMIIbTPALIIOHHAS CUCTEMA BBITIOTHSET
XUMHYECKH YCHJIEHHYIO OOpaTHyr mpombiBKy. llocine Xxumuueckm ycuieHHOW oOpaTHOH
NPOMBIBKH TPAaHCMEMOpPAHHBIN Tepernaj JaBiIeHus] B OCHOBHOM BoccTaHaBiuBaetcs 10 0,21 Oap.
B nwmkne paboTel ¢ mporpaMMHBIM YIpaBlieHHEM no3upoBka coctasnser 0,75-0,80 wmr/m, a
NPOIOJDKUTENBHOCTD TO3UPOBKU cOCTaBisieT 60% OT NpOJOJDKUTENBHOCTH LMKJIA paboTsl
IpOrpaMMHBIM yrpasieHueM. Kpome Toro, cpenHss A03UpOBKa B TeUeHHE LUKJA PaldOThI C
NPOrpaMMHBIM  yIipaBiieHneM coctaBnsier 0,47 MI/J, 4YTO HAMHOTO MeHbIIe OOBIYHOM
HeTpepbIBHON 103MpOBKU 1,0 MI/JI, YTO NO3BOJSIET COKPATUTh PACXOA XUMUYECKHUX BELIECTB
npuMepHo Ha 53%.

Crnenyer OTMETHTb, YTO B3aUMOCBSI3aHHbIE TEPMUHBI, TaKhe Kak "mepBblii" U "BTOpOi",
UCTIONIB3YIOTCSL TOJBKO AJISI TOTO, YTOOBI OTIIMYUTh OOBEKT WIJIM ONEPALHI0 OT JAPYroro oObeKTa
WIN JPYTrod Omepanuy, U He TPeOyIOT WK MOAPa3yMEBAIOT HaIu4ue (pakTHYECKOH CBSI3U WM
NOCJIEIOBATENIbHOCTH  MEXIy OObeKTaMH WM omepauusMud. Kpome TOro, TEpMHHBI,
BKJIFOUAIOINME "COCTaBJATH", "BKIIOYATH' WM JIIOOBIE IpyrHe WX BapHALUH, SBISIFOTCS
HEHNCKJIFOUUTENIbHBIMH, YTO O3HA4YaeT, 4YTO TPOLecC, Crocod, H3AeNnne WIH YCTPOMCTBO,
COCTOSILIIME U3 MEPEYHs 3JIEMEHTOB, BKJIIOYAIOT HE TOJBKO 3THU 3JIEMEHTbI, HO TAK)KE BKJIFOUAIOT
3JIEMEHTBI, KOTOpbIE $IBHO HE€ IEPEUUCIIEHbl WM SIBJISIIOTCS HEOTHEMJIEMBIMH 3JIEMEHTAMU
nporecca, crnocoda, U3neNust WK yCTpoicTa. Takoe orpaHnyueHue, Kak "BKIFOYAeT B celst..." He
UCKJIFOYAET, 4YTO TMpOIecC, Crnocod, H3enue WM YCTPOHCTBO TakXKe BKIIOYAET JPyron

I/II[eHTI/ILIHbII\/'I 9JIEMEHT, €CJIM HE YKa3aHO MHOC.

19



Brime omucaHbl TOJBKO OPpEANIOUYTUTCIIBHBIC BAPHUAHTBI OCYIICCTBJIICHNA HACTOSALICTO
n300peTeHNst, U OHH HE MPeIHA3HAuEHbI JUIsl OTPAHUYECHHs HacTosAIero mooperenus. Crenyer
IIOHUMAThb, 4YTO MOZ[I/I(I)I/IKaI_II/II/I, 3aMCHBI 1 YCOBCPHICHCTBOBAHUS, BBINOJIHCHHBIC CIICIUAJIUCTAMU
B JJAHHOW 00JIaCTH TEXHHUKHU 0€3 OTCTYIUICHUS OT CYIIHOCTH HACTOSIIEr0 M300PETeHHS], JOJKHBI
BXOAWTb B OObEM HACTOSIIErO W300peTEeHHs], ONpeneeHHbl npuiaraeMoi  (HopMyoit

n300peTeHusL.
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DOOPMVIIA U30BPETEHUA

1. Meron ympaBineHHs MAO3UPOBAaHHEM Ml MUKPOQUIOKYJIALMH B YIBTPaQUIBTPALIUY,
BKJIFOUAFOLI UM

1) BeIUMCIIEHHE 33JAHHOTO 3HAYEHUs MEePBOTO Mepenana MaBIeHUs Mepe] Ha4aabHONH OOpaTHOM
IPOMBIBKOH M 3aJaHHOTO 3HAYEHMs BTOPOTO Mepernana NaBJIeHHs Mepen KOHEUYHOH oOpaTHON
NPOMBIBKON B K&)KAOM LUKJIE XUMHUYECKH YCUJIEHHOW OOpaTHOW MPOMBIBKH B COOTBETCTBUHU C
YCJIOBHSIMU PaOOThI M KA4€CTBOM UCXOIHOM BOIBI,

2) BBIYHCICHHE 33JaHHOTO 3HAUEHHs] TPEThEro Mepernana AaBJIeHHs MEXIY MEPBBIM Mepenaaom
JIaBJICHHEM U BTOPBIM IEPEenajoM AaBlIEHHEM B COOTBETCTBUHU C 3aJaHHBIM 3HAUEHUEM I1EPBOTO
nepenaja JaBJeHUs U 3aJJaHHbIM 3HaU€HHEM BTOPOTO Mepenaja JaBIeHu s,

3) 3amyck cucTeMbl (PHIBTpaLNY;

4) monydeHue MPOTHO3UPYEMOro 3HAYEHMs] TPETHhEro Iepernana IaBleHHs B COOTBETCTBHH C
KPUBOM TMepenaza MAaBjeHUs, MOCTPOEHHONW Ha OCHOBE Iiepenaja JAaBlieHUs B Ipolecce
(buIbTpaLK B PEKUME PEATTBHOTO BPEMEHH,

5) cpaBHeHHME TMPOrHO3UPYEMOTO 3HAYEHUs] TPEThErO Iepernana aBIC€HUs C 3aJaHHBIM
3HaY€HHEM TPETHEro INepernajna AAaBIEHUs A MOJMyUYeHHUs MEPBOr0 OLIEHOYHOrO pesyibrara U
perucTpanys NpoAOCKUTENBHOCTH COXPAaHEHHS IEPBOrO OLIEHOYHOI'O Pe3yJIbTaTa HEM3MEHHbIM,;
6) ecnu TMepBbI OLEHOYHBIH PE3yJbTaT MOKA3bIBAET, YTO MPOTHO3UPYEMOE 3HAYEHUE TPETHETO
nepenana JaBJeHUs Oonblile, 4YeM 3aJaHHO€ 3HAYeHHE TPETbero Iepenana aBieHus, a
NPONOJKUTENIBHOCTb, B TEYEHHE KOTOPOH IMEpBbII OLICHOYHBIM pe3yJbTaT OCTaeTCs
HEU3MEHHBbIM, MEHbIIE, YeM IepBas 3ajaHHas MPOAOJIKUTEIbHOCTb, BBINIOJHEHHE ONEpPaLUU
JO3UPOBAHUS C 3aIaHHOM 10301,

7) ecnu MepBbI OLEHOYHBINA PE3yJIbTAaT MOKA3BbIBAET, YTO MPOTHO3UPYEMOE 3HAYEHUE TPETHEro
nepenana JaBieHUsT OoJiblle 33aJaHHOTO 3HAYEHUs TPEThero Imepernaga JaBJICHUs, a
NPOAO/DKUTENBHOCTh, B TEYEHHE KOTOPOH MEPBbI OLEHOYHBIM  pPE3yJbTaT OCTaeTCs
HEU3MEHHBbIM, HE MEHblIe IepPBOil 3aJaHHOI NPOAOKUTENBHOCTH, BBIOJIHEHHE OIepaluu
JNO3UPOBAHMS C YBEJIUYEHHOW NO30M; U

8) eciu mepBBI OLIEHOYHBIH PE3YJIBTAT MOKA3bIBAET, YTO MPOTHO3UPYEMOE 3HAYEHUE TPETHETO
nepenaja AaBjleHUs MEHbIIEe WM PaBHO 33JaHHOMY 3HA4€HHUIO TPETHEro INepernaja JaBleHus, a
NPONOJKUTENIBHOCTD HE MeEHblle BTOPOH 3aJaHHON NPOAOJIKUTENBHOCTH, NpeKpalleHnue

orepaLyy JO3UPOBAHUS.



2. Metox ympaBieHHsI JO3UPOBAHHEM COIVIACHO MYHKTY 1, OTIMUaromuiics teM, 4to tam (3)
BBITIOJIHSIOT IOCPEACTBOM CJIENYIOLIUX IIAaroB:

yIpaBJIeHUE CUCTEMON punsTpanuu; u

BBINIOJIHEHUE ONEpaluy AO3UPOBAaHMsI TPU 3a4AHHOM IO3UPOBKE HENPEPBIBHO B TEUYECHUE

3aJlaHHON NMPOAOJLKUTEIBbHOCTU TO3UPOBAHUA.

3. Meron ympaBjeHHs] AO3MPOBAHMEM IO MNyHKTY 1, oTaudaromuiics teM, 4to dtam (7)
JOTIOJIHUTEIBHO BKJIFOUAET:

3aMyCK CHUHXPOHMU3ALMHU C 3aJaHHOW MNPOAOJIKUTENIbHOCTBIO JO3UPOBAHUSA B Ka4ECTBE LMKJIA
CUHXPOHU3ALUH;

HETPEPHIBHOE BBINOJHEHUE ONEPaLliy JO3UPOBAHNS B KAKIOM BPEMEHHOM LIUKIJIE,

MOHUTOPHUHI MPOTHO3UPYEMOrO 3HAUCHUSl TPETHEro Mepenaja NaBJICHUs B PEAJIbHOM BPEMEHHU,
CpaBHEHHME MPOTHO3UPYEMOIO 3HAYEHUsI TPETHEro Mepenajga AaBjieHus C 3aJaHHbIM 3HAYEHUEM
TPEThErO TNepenajga MaBJICHUS B PEaJbHOM BPEMEHHM Uil MOJyYEHUs BTOPOrO OLEHOYHOIO
pe3ysibrara, W pPEerucTpauus NPOAOJIKUTEIBbHOCTH, B TE€YEHHE KOTOPOW BTOPOHM OLICHOYHBIN
PE3yJIBTaT OCTAETCS HEU3MEHHbIM,

€CJIM BTOPOW OLIEHOYHBIM pe3yJbTar MOKAa3bIBAECT, YTO MNPOTHO3UPYEMOE 3HAYEHHE TPETHETO
repenajga JaBJICHUs MEHbLIE WM PABHO 3aJJaHHOMY 3HAUYEHUIO TPETBHErO Mepenana AaBjieHUs B
TEUEHHE OJHOIO LMKJAa CUHXPOHU3ALMUH, & MPONOLKUTEIBHOCTb, B TEUEHUE KOTOPOW BTOPOH
OLICHOUYHBIM  pe3yJIbTaT  OCTAETCA  HEU3MEHHbIM, HE€  MEHbLIE BTOPOM  3aJaHHOMN
MIPOAOJKUTENBHOCTH, NIPEKPALLEHUE ONEPaLlUU TO3UPOBAHUS,

€CJIM BTOPOM OLICHOYHBIM pPe3yJbTaT IMOKAa3bIBAET, YTO MPOTHO3UPYEMOE 3HAUEHUE TPETHEro
niepernana JaBjeHusi OOJbIe, YeM 3aJlaHHOE 3HAYEHHUE TPEThEro Mepernana AaBJieHUs B KOHIIE
OJTHOTO LIMKJIa CHHXPOHU3ALIMH, BBITIOJTHEHHE ONEepallii TO3UPOBAHUS C YBEJIUUEHHOU 1030, U
€CJIM BTOPOW OLIGHOYHBIN pe3yJbTaT MOKA3bIBAET, UTO MPOTHO3UPYEMOE 3HAUYEHHE TPETHETO
repenana JaBJICHUs MEHbLIE UM PABHO 3aJaHHOMY 3HAUEHHMIO TPETHEro Mepernajna aBjieHus B
T€UEHHE OJHOIO LIMKJA CUHXPOHHU3ALUH, OLEHOYHBIN PE3yJIbTaT COXPAHSIETCA 10 KOHIA OJHOTO
LUKJIa CHUHXPOHMU3ALMU, U MPOAOJDKUTENIBHOCTb, B TEUEHHE KOTOPOH BTOPOW OLICHOUYHBIN
pEe3yNbTaT OCTAeTCA HEW3MEHHBIM, MEHbLIE BTOPOM 3aJaHHON  MPOAOJLKUTENbHOCTH,
BBITIOJIHEHUE OINEpaluyd AO3UPOBAHUS C YBEJIWYEHHON A030M U NPOAOJKEHUE BBINOJHECHHS
onepauuyd CUHXPOHM3allMU, W KOrJa MOPOAO/DKUTEIbHOCTb, B TEUEHHE KOTOPOH BTOpPOH
OLIEHOYHBIM  pE3yJIbTaT  OCTAETCA  HEU3MEHHbIM, HE€  MEHbLIE BTOPOM  3aJaHHON

MPOAOJIKUTEJIbHOCTH, IMPEKPALICHUEC OnEpali JO3UPOBAHUA.



4. Cnocob ymnpapieHHs JO3UPOBAHHUEM IO NYHKTY 3, OTIMYAIOIIMUNACS TEM, YTO 3aJaHHas

NPOAOJIKUTEJIbHOCTD JO3UPOBAHUA 6OJ'II:>LH6, UEM TI€pBad 3aAaHHas MPOAOJIKUTCIIBHOCTD.

5. Meton ynpaBieHusi AO3UPOBAHUEM 110 ITYHKTY 4, TOMOJHUTEIBHO BKJIFOYAKOLIUN!

€CJIM CyMMAapHasi POAOJKUTENBHOCTD TOIO, YTO IMPOTrHO3UPYEMOE 3HAYEHUE TPETHEro Mnepenana
JABJICHUS] MEHbIIE WIM PABHO 3aJaHHOMY 3HAYEHHUIO TPETHErO Mepenana AaBleHUs, HE MEHBbLIE
BTOPOWM 3aJaHHOW TNPOAOJDKUTENBHOCTH B TMpeaenax 3aJaHHOM  MNPOAOJIKUTENIbHOCTH
JNO3MPOBAHMS, a 3aT€M CyMMapHasl MNPOAOJLKUTENBHOCTh TOTO, YTO IMPOTHO3UPYEMOE 3HAUYCHHE
TPEThEro mnepernana AaBjieHHus OOJblIe 33JaHHOTO 3HAYEHMs TPEThEro Tepernana OaBJICHUs, He
MeHbIlle TMepBOH 3aJaHHON MPOAOJLKUTENBHOCTH, BpeMsl NO3UPOBAHHUS YBEIUYMUBAIOT, U 103y

OoJbliIe HEe KOHTPOJIHMPYIOT B COOTBETCTBUU C MEPENAAOM JaBJICHUEM 10 KOHIA (PUIBTpALIUU.

6. Crioco® ynpasiieHus JO3UPOBAHUEM 10 MYHKTY 5, TOMOTHUTEIEHO BKITFOYAFOIIIHIA:

€CJIM COBOKYITHasi MPOAOJDKUTEIBHOCTb, MPHU KOTOPOHM MNPOTHO3UPYEMOE 3HAYEHUE TPETHEro
repenaja aBJIeHUsl MEHbIIE WM PABHO 33JaHHOMY 3HAUEHHIO TPETHErO Mepenana AaBIeHUs, He
MEHbIIIE BTOPON 3aJaHHOM MNPOAOJLKUTENBHOCTH B Mpeaenax 3aJaHHOW NPOAOJIKUTENbHOCTH
NO3UPOBAHMS, & 3aTeéM COBOKYMHAasl MNPOAOJDKUTEIbHOCTb, IMPU KOTOPOM MPOrHO3UPYEMOE
3HaYE€HHE TPEThEro Iepemnana AaBJIeHUs OOnblle 3alaHHOIO 3HAYEHHs TPETbEro Iepenanga
JaBJICHUs, HE MEHBIIIE MePBOI 3aJaHHOHN MPONOJIKUTENILHOCTH, ONPENessIFoT COON NO3UpPOBaHMS,
U TEHepHUpPYyIOT CHUTHAJ TPEBOTH, 4YTOOBI TO3BOJIUTH OINEPaTopy IPOBEPUTH COCTOSTHHE

JO3UPOBAHHUSI.
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