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CY® AWT UF

BeepeHue

Cucrtema ynstpadunstpaumnr AWT UF (ganee CY®) npefHA3HAYeHa A1s CHUKEHUS MyT-
HOCTU U LiBETHOCTM BOfbl, CHUXEHUS KONNOUAHOro nHaekca (SDI), ynaneHns konnouaHbix
4YACTULL, BBICOKOMONEKYSPHbIX OPraHNYECKMX COSOAUHEHUI, MEPBUYHOM CTEPUNN3ALNN
BOAbI, KOHLEHTPUPOBAHNS B3BELLEHHbIX BELLECTB U3 PACTBOPOB, JOOUNCTKM CTOUHbBIX
BO, PEanM3aumm 3aMKHYTBIX BOOOOGOPOTHBIX LIMKIOB, OUYUCTKM MPOMbIBHbLIX BOS C
OPYrnx 3TAMNOB OUMCTKU, MPEOBAPUTENBHOM GUALTPALMM ONS BCEX STAMOB «TOHKOM»
BOAOOUMCTKM. OUMCTKA NPOUCXOOUT 6€3 N3MEHEHNS MCXOQHOIO CONIEBOrO COCTABA
BOAbI. YNETPAGUAETPALIMS 3AMEHSAET OTCTAUBAHUE, OCAXAEHUE U MUKPOGUNBTPALMIO.

Tpe6oBaHMS K MOMELLEHMIO U K OKPYXAIOLLEN cpede, B KOTOPbLIX OOMKHA 3KCMIya-
TUpoBaTbCs CYD, ykasaHbl B pasgene «O6Lne yKa3aHMUS N TEXHUKO 6€30MACHOCTN»
HACTOSLLEro PyKOBOACTBA.

CYD cnpoeKkTMpOBAHA 1 N3rOTOBEHA C YYETOM PABOThI B HEMPEPBLIBHOM PEXMME U NPpU
CcoBnoaeHN TPEBOBAHWI 1 YCIIOBWI SKCTMITYOTALMN, YKO3AHHbIX B AAHHOM PYKOBOLACTBE,
o6ecneunBaeTCs AnnTenbHoOe U HaaexHoe GYHKLMOHUPOBAHME B TEYEHME BCEro CPOKA
cnyx6bl. Cnyyam OCTAOHOBOK OBYCOBAEHbI LB MPOBEAEHNEM MIAHOBOIO OBCTYXMBA-
HUSI TN PEMOHTA KOMMOHEHTOB CUCTEMBI, PEAreHTHbIX MPOMBIBOK U MYCKOHANOO0YHBIX
PABOT APYrnX BUOOB O60PYLOBAHMS.

CYD nopkodaeTcs K SIMHUM UCXOOHOM BOObI, K JIMHUM OTBOAC OYULLIEHHOM BOMbI, K
JIMHUM OPEHOXA 1 971eKTPOCETU C NAPAMETPAMM, YKA3AHHbIMM B pazfesne «TexHuyeckme
YCIOBUS».

C uenbto onTMManbHoro Buiopa mogenn CYD 1 pexXxnMoB eé padoTbl, 3AKA3UYMK OOSKEH
NPEenOCTABUTL AHASIM3 UCXOOHOM BOLbI (BCe HEOBXOAMMBIE MOKA3ATENM NEPEUNCIEHbI B
OMPOCHOM NMUCTE A8 Noa6opPA) 1 TPEBYEMYIO MPOU3BOAUTENBHOCT.

Bepcusa 12.5 ot 01.03.25
L S S W

30BOA-M3roTOBUTENb MMEET NPABO U3MEHSTb COCTAB O60PYAOBAHMS
6e3 yxyaLleHWs CBOMCTB KOHEYHOro MPOAyKTA.
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MpuHUMN pa6oThbi

Padota CY® ocHOBAHA HO MpoLecce pa3feneHns XnakocTi, CoaepXaLlen 3arps3-
HEHMS, HO OYULLIEHHYIO U KOHLIEHTPUPOBAHHYKO COCTOBNSIOLLME, C MOMOLLbIO MOPUCTON
YNBTPAGUNBTPALMOHHOM MEMEPAHLI Mo aenctemem aasneHns (0o 0,3 Mra). ToHkocTb
OUYUCTKM Ana gaHHoro npouecca coctaenset oT 0,1 go 0,01 mkm. ConeBon cocTaB
BOAbI HE M3MeHsaeTcs. [BUXYLLAS CUNA MPOLECCa YnsTPAGUNBTPALMM = 3TO PA3HOCTb
OCBMNEHNs MO 06e CTOPOHbI YNTPAGUIBTPALLMOHHON MEMEPAHbI. CUNA 3aTPAYMBAETCS
HQ NPeofoneHne CUn TPEHUS U B3AUMOOENCTBUS MeXAy MOMEeKyNaMu Xnakon easbl
N MONEKYIAMU MOBEPXHOCTU YNLTPAGUNBTOPALMOHHON MEMOPAHBI. 304ePXMBAEMbIE
BELLECTBA HOKAMIMBAKOTCS HA MOBEPXHOCTU YNETPAPUNETPALMOHHOM MEMOPAHDI,
06pA3ys OOMOMHUTENbHBIA GUABTPYIOLLMIA CNOM OCAOKA, KOTOPbIM O61andeT CBOUM
conpoTueneHveM. [Ins yanoneHus 3aaepXaHHbIX BELLEeCTB C MOBEPXHOCTU MEMOPAHDI,
C YCTOHOBMNEHHOM NepUOaNYHOCTLIO MPONCXOAMT NMPOMbIBKA BHYTPEHHEN MOBEPXHOCTH
MEeMOBPAHHOrO aNEMEHTA, 30 CYET CO3OAHUS MOTOKA U3 06PABATLIBAEMON XNOKOCTH,
KOTOPbI PA3MBIBAET HOKAMMBAKOLLMIACS OCAOOK (MpsMas mpoMbiska). XKMOKOCTb, cogep-
XALLOS yOANEHHbIEe C MOBEPXHOCTU YbTPAGUIBTPALMOHHON MEMBPAHBI 3ArPsS3HEHNS,
BbIBOOUTCS U3 cUCTEMBI. [Ins 6onee addeKkTUBHOrO yaaneH1s 30rps3HEHUA C MOBEPXHOCTH
1N 13 NOP YNbTPAGUNETPALMOHHOM MEMBPAHbI UCMOMNB3YIOT METOL OBPATHBIX MPOMbIBOK,
MPY KOTOPOM OUMLLIEHHYIO BOZY (GUMBTPAT) NPOMNYCKAIOT Yepes YbTPAGUIETOALMOHHYIO
MeM6pPaHy B HOMPABAEHWUW, O6POTHOM HAMPABAEHUIO GUNETPOBAHMS.

MNomumo atoro, CY®D nmeeT TaKXe cremytoLLme BCNOMOraTebHble BXOAb!:

— BXOA AS18 NOOAYM PACTBOPA PEAreHTA A1 XMMUYECKOM pereHepaLmm;

— BXOA 4715 NOOAYM XMM.pEeareHTa;

— BXOA 4715 NPOBEPKM MPOBEPKM LLENOCTHOCTU YNETPAPUIBTPALMOHHBIX MEMBPAH.

BoamoxHO Ha Bxopoe Ha CY® npenycMoTpeTb 403aumio koarynsHTa. Koarynsaums
npencTaengeT cotom adpPekTUBHbIN NPoLLEecC NPenBApPUTENbHON 06pPABGOTKN. OH
Heo6XoOuM OIS CHUXEHWS OPraHNYECKUX 3ArPA3HEHUIM 30 CYET CBSA3bIBAHWS PACTBO-
PEHHbBIX OPrOHNYECKNX COEAMHEHWN B XJTOMbs Xene3a Unv antoMUHnS 1 GOpPMUPOBAHNUS
NMOPWUCTOrO CMOS 3ArPA3HEHU HO MOBEPXHOCTU YNETPAGUNETPALMOHHON MEMBPAHBI,
KOTOpPBbIN COOENCTBYET CTABUINBbHOMY NMpoLeccy GUIsTPALMM 1 06eCneunmBaET BbICOKYO
3 PEKTUBHOCTL OBPATHOM MPOMbIBKM.
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B kauecTBe KOAryngaHTOB PEeKOMEHOYeTCs UCMOb30BaTh pacTeopuMble conu Fe(lll) u
Al(lll). He ponyckaeTcs MCMob30BAHME OPrAHUUYECKUX KOATYSIHTOB U GrIOKYNSHTOB, TAK
KOK OHW HEOBPATUMO 3ArPS3HAOT MEMOPAHY.

MpaBUIbHO NPOBEAEHHbIV MPOLECC KOArynsaumMm MmoxeT o 60 % yMeHbLUNTb KOHLEH-
TPALMIO PACTBOPEHHOIO OpraHmMdeckoro yrnepond. OnNTUMU3MPOBAHHAS KOAMYSaLMs
MOXET TAKXe YNy4YllMTb KOUECTBO GUIIBTPATA 30 CYET CHUXEHUS MHAEKCA MIOTHOCTU
ocanka SDI, KOHUEHTPALMN PACTBOPEHHOMO OPraHNYECKOro Yriepoaad U KOMOUOHbIX
BellecTB. MeTannmyeckme oCTaTku KOArynsaHTa B GUILTPATE He OOMXHbI MPEeBbILLATh
6onee YeM Ha 1% OOMONMHUTENbHYIO KOHLEHTPALMIO METANA.

Bo n3éexaHne HeoBPATUMOro 3arpa3HeHns GULTP rpy6on OUMCTKM (ceTyaTslin dunsTp)
LenecooB6pA3HO YCTAHOBUTL Nepen TOUKOM BBOAA KOAMYNSHTA B UCXOOHYIO BOLyY. Bpems
KOHTOKTQ KOArynsHTA € pacTBopoM coctaenseT 30-60 cek. B cnyyae, ecnm Heo6xognmoe
BPEMS KOHTAKTA HE MOXET 6bITb JOCTUIHYTO B TPYSOMPOBOAE, UCMOSb3YETCS KOHTAKTHBIN
pesepsydp. [103a KOAryNsSHTA 1 BPEMSI KOHTAKTA SBASIOTCS MAPAMETPAMMU ONTUMUIALMN.
KoHUeHTpaLms TpexBaneHTHOro MeETanNa B pUILTPATE He OOMKHA NMPeBbILWATb 1% oT
€ro KOnM4yecTBa, [OOABNEHHOIO B UCXOOHYIO BOLY.

Pa6éoTa opraHMsoBaHaA cnegyowmm o6pasom:

BxogHas (V1) u (V2) 1 BeixogHas (V5) 3anopHas apMaTypa OTKPLIBAETC B peXnMe
«[MPON3BOOCTBO» gng nogdym MCxXoOgHoOM BoObl M OTBOOA OYULLEHHOWM.

[IpomssomerBO IIpavan npoMeBKa OopaTHai NpoMEIBKA

McxooHas Boaa NpoxoauT Yepes POTAMETP M MOCTYrNaeT B MeMBPAHHbIe Modymu, rae
NPOXOOUT Yepes MeMEPAHHbIM MOodysb MO AABIEHUEM UCXOOHOM BOAb!. Ha BHYTpeHHeM
CTeHkKe YNsTPAGULTRALMOHHON MEMBPAHbI 3AAEPXMBAKOTCA MPUMECH, a OTOUIBTPO-
BAHHASA BOAA NOCTYNAET B JIMHUIO OTBOAA OUYULLIEHHOM BOApbI.
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B npouecce padoTbl NMPOUCXOAUT CHUXEHUE MPOU3BOAUTENBHOCTU U YBENMYEHNE
nepenaaa AOBAEHUS HO Bxode U Bbixoae 13 CY®D, B CBA3N C OTNIOXEHMEM 3ArPA3HEHNI
HO BHYTPEHHEN CTEeHKe YNbTPAPUBTPALMOHHON MeMBPAHbL. C LEbo yaAaneHnsa ¢
MOBEPXHOCTU YNLTPAGUNBTRALMOHHOM MEMEPAHbBI O6PA30BABLLErOCs CNOs NPUMEcen
1 BOCCTOHOBNEHMS MPOU3BOAUTENBHOCTM CY®D, NPOBOANTCH ABTOMATUYECKAS MPOMBIBKA
CYD UCXOOHOM M OUMLLIEHHOM BOLOM CO COPOCOM MPOMBIBHOM BOAbI B APEHAX. [POMbIBKG
OCYLLECTBAETCA 30 CYET NOOYEPEAHOrO OTKPbITUS/3AKPBITUS 3AMOPHON APMATYPbI
cépoca apeHaxa (V3) u (V4) n nogaumn ncxopgHom soas (V1) 1 (V2) 1 3aKpbITUS BEIXOOHOM
30MOPHON APMATYPbI oUnLLEHHOR Boabl (V5). CnepBa NPOBOAMTCS NPSIMAS MPOMBIBKA
B HOMPOBAEGHUN NOAAYN UCXOLHOW BOABI, 30TEM — OBPATHAS MPOMBIBKA OUULLIEHHOM
BOLOW B HAMPABIEHUM O6PATHOM PEXUMY GULTPALMKW. HOCTOTA 1 NPOOOMXUTENBHOCTD
MPOMBIBOK 30BUCUT OT KAYECTBA MOAABAEMON HO OUUCTKY BOLbI.

B npouecce onutenbHon paGoThbl MPOWU3BOAUTENBHOCTL YLTPAGUMNBTPALMOHHbBIX
MEMBPAH MOCTEMNEHHO YMEHbLLAETCS, T. K. HO MOBEPXHOCTU U B MOPAX COPBUPYIOTCS
PA3MMYHbBIE BELLECTBA U OTIAFCIOTCS 3ArPS3HEHNS, YBEIMUMBAIOLLME OBLLEee rMAPOB-
MYeCcKoe COMPOTMBIIEHNE YBTPAPUNBTPALMOHHBIX MEMBPAH. [1ns BOCCTAHOBNEHNS
NEePBOHAYCBHOM MPOU3BOAMTENBHOCTU MPOBOAUTCSH XMMUYECKAS pEreHepaLms crneLm-
AIbHBIMU PEAreHTaMU A5 YOANEHWS HOKOMMEHHbIX 3ArPS3HEHNI, O TAKXE MPOBOAUTCS
Le3nHbeKkums ons yooneHns MUKPOGUONOrMYecknx 3arpsi3HEHNI.

OunLLeHHas Boad nogaeTcs I'IOTpeél/ITeJ'IIO, a CbVU'IprOT CInMBAeETCA B OPEeHAX.

O6beM copackiBaemoro ¢unstpaTta coctasngeT 10-30 % oT pacxond NogaBaeMom BOLb!
M 3ABUCUT OT KAYeCTBA VICXO,EI,HOPI BOObI. PacueTHble XAPAKTEePUCTUKK NpeacTaBeHbl B
pasgene «TexHUnYeckne XapaKTEPUCTUKM CEPUNHBIX CUCTEMD.

Cuctema nepexoguT B pexmm «ABAPVA» 1 nepekpblBAET MOTOK MCXOLHOW BOLAbI, €CNK
nepenag goeneHus gocturaet 0,3 Mla. [Mocne ycTpaHeHWs NPUYnHbI BO3HUKHOBEHMUS
nepenana OABNEHUS, TPEBYETCS KBUTUPOBATL (COPOCUTL) ABAPUIO 1 CUCTEMA BEPHETCS
B PABOTY.

B aBTOMOTMYECKOM pPEXMME BKITIOUEHWNE U OTKITIOYEHNE PEXMMA GUNETPALMU KOHTPO-
TIMPYETCS PA3MBIKAHMEM KOHTAKTOB X2(1-2). Mpu pA3MbIKaHUM KOHTAKTOB GUMETRALMS
NPEKPALLAETCS M CUCTEMA NEPEXOAUT B pexmnm «CTOIM» ¢ OTKIIOYEHMEM HACOCA NOAAUM
ncxopgHom Bofdpl (onums). MY 3AMBIKAHUM KOHTOKTOB - CUCTEMA CHOBA MEPEXOauT B
PEXNM OUNBTPALMN.
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OéLwme yKasaHMs U TEXHUKA 6e30MNACHOCTH

Mpaeuna TPAHCNOPTUPOBKU U XPAHEHUS

YnakoBaHHasg CYD TpaHCNopTMpyeTcs BCEMM BUAAMU TPAHCTMOPTHLIX CPEdCTB B Bep-
TUKOTbHOM MOSTOXEHMM.

Bce MeMBpaHHble MOAyM 3AMONHSATCS 6€30MACHBIM A8 HUX PACTBOPOM M 3AMAKO-
BbIBAKOTCS B MIICGCTUKOBYIO YNAKOBKY AJ1s1 MPefoTBPALLEHNS OernapaTaLmMm 1 NpefoT-
BPOLLEHNS PA3MHOXEHMS 6AKTEPUI. 3AMNAKOBAHHLIE MEMEPAHHBIE MOLY M (B 30BOACKOM
YMAKOBKE) MOTYT XPAHUTLCS BIIOTh A0 8 Mecsaues npu Temnepartype ot 4 °C go 30 °C.

XpaHeHe MeMBPAHHOrO MOAYNS B OPUIMHAMBHOWM YNAKOBKE NPW TEMNEPATYPAX 4O
MUHYC 15 °C He BIngeT HA GYHKLMOHABHOCTb MEMOPAHHOIO MOLYIA UMW €0 XapaKTe-
pucTnkn. OZHAKO, B CBA3W C TEM, YTO CUHTETMYECKME MATEPUASBI MMEIOT TEHAEHLMIO K
MOBBILLEHHOM XPYMNKOCTM MPW HU3KUX TEMMNEPATYPAX, TOAHCHOPTUPOBKA CYD B nepuog
OTPULATENBHOM TEMMEPATYPbl [OSIXHA MNPOBOANTLCS C OCOB0M OCTOPOXHOCTHIO BO
N36EXAHME MOBPEXOEHNS MEMOPOHHbBIX MOLYSIEN.

MNocne yaaneHns KOHCEPBUPYIOLLEro PACTBOPA M3 MEMOPAHHOIO MOLYNS, OH OOSMKEH
6bITb MOCTOSIHHO 3ALLMLLEH OT 30MEP3AHMNS BO BPEMS TOAHCMOPTUPOBKM, SKCMAYATALMMN
N XPAHEeHMS. B ciyyae 3aMep3aHns MeEMBPOHHOIO MOY S MOXET MPOU30MTN HEOBPATU-
MO€e MOBPEXOEHNE N «OXPYMUYNMBAHUE» MATEPUANA YNETPAGUABTOALNOHHON MEMOPAHDI.

Mpwn TPAHCNOPTUPOBKE, MOMPY304YHO-PA3MPY304HbIX PABGOTAX U XPAHEHWUM OOTKHA BbITh
NCKNOYEHA BO3MOXHOCTb BO3LENCTBUS YOAPOB, BUSPALUM U ATMOCHEPHbIX SBIEHWUNA.

TeMnepaTypa OKPYXAIOLLEro BO3AYXA MPWU XPAHEHNU CUCTEMBI AOKHA 6biTb OT MIOC
1°C go nmoc 35 °C npu OTCYTCTBUM PE3KMX Nepenanos TeMnepaTypsl.

N3BeranTe peskux Nepenanos TeMnepaTypbl. MOKCUMANbHO AOMYCTUMAS CKOPOCTb
M3MEHeHMa TeMnepaTypsbl: 1°C B MUHYTY.

BnoxxHOCTb OKpyXatoLero BO3Ayxa OOMXHA 6biTb He 6onee 75 % 6e3 KoHAeHCAL MM
B/IArM BO BCEM OMAMNA30HE TeMNepaTyp.

Mocne TPAHCMNOPTUNPOBKK B XOJ1I0OHOE BpeMd rond CYD gonxHA HOXOAMUTLCS B OTAMIM-
BOEMOM MOMELLEHUM He MeHee 24 YacoB nepen MOHTAXOM 1 BBOAOM B 3KCMJTyATALMIO.
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MoHTaX

o MNepen HaYaNOM MOHTOXA U3yYnTEe HACTOSLLIEE PYKOBOACTBO!
HeBepHbI MOHTAX OCBOGOXAAET [MOCTABLLMKA 1 3ABOL-U3rOTOBUTENMb
OT BbINOMHEHNS TAPAHTUMNHBIX O6S3ATENBCTB.

o MoHTax 1 nogkoyeHne CYD K KOMMYHUKALMAM OOMXHbI BbIMOMHATLCS
CEPBUCHOW CIYX60W MPOU3BOAUTENS UK APYIMMU CMIELMANIUCTAMM,
06naaaoWMMM TPeGyeMor KBaNMbUKALMEN.

CY® MOHTUPYETCA HO POBHOW FOPW3OHTASIBHOM NOBEPXHOCTU. [Ing gocTtyna Kk CY® ¢
Lefblo PEMOHTA U CEPBUCHOIO OBCYXMBAHWS OOMXKHbI GblTb O6eCcneyeHbl 3a30Pbl 4O
CTPOUTENbBHBIX KOHCTPYKLMA: CMPABA 1 cneBa - He MeHee 1000 MM, CBepXy - HE MeHee
200 mm.

MecTo ycTaHoBKM CYD JOMKHO 6bIThb 3ALLMLLEHO OT BO3AENCTBUS ATMOCHEPHbBIX SBIEHUI,
B BO3yXE HE OOSKHO 6bITb MAPOB ArPEeCCHBHbIX BELLECTB, YACTUL, MblIM M BOITOKHUCTbIX
MaTepuanos. CYD MOHTUPYETCS B OTAMIMBAEMOM MOMELLEHNN C TEMMNEPATYPON BO3OYXA
He Huxe noc 5 °C u He Bhille nioc 35 °C 1 OTHOCUTESNBHOM BIICXKHOCTBLIO BO3AYXA He
6onee 75 %. VickntodaeTcs BbiNageHWe KOHOEHCATA.

0 MoagoasLmMe 1 OTBOASALLME TRYBOMPOBOAb! AOMKHbLI O6/IAAATL 4OCTATOYHOM
MPOMYCKHOM CMOCOGHOCTLIO.

KauecTBo ncxogHom Bofsl, TeMnepdarTypda 1 gasneHne 0osxXHbl COOTBETCTBOBATH
TpeéOBOHMﬂM OOHHBIX TEXHNYECKUX YCITOBUN.

TexHWKa 6e30MacHOCTU >>
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TexHUKa 6e30NACHOCTU

K paéote ¢ CY®D gonyckatoTcs nnua, NpoLLefLne MHCTRYKTAX No
TEXHWKE 6€30MACHOCTU U O3HAKOMIIEHHbIE C YCTPONCTBOM CYD 1
MPABUIOMU €€ IKCMNYATALUN.

Ha CY® pacnpocTpaHstoTcs BCe TPeB6OBAHUS MO TEXHMKE 6€30MACHOCTU MY SKCrTy-
ATAUMN SNEKTPOOBOPRYOOBAHMUS, MUTAHUE KOTOPOrO OCYLLECTBASETCS HAMPSIXEHNEM
220 B nyactoTon 50 I,

Mpu OTCYTCTBUN 3A3EMIIEHHOTO UCTOUYHMKA 3M1EKTPOMUTAHUS HEOGXOAMMO HOOEXHO
303eMIUTb KOHCTRYKLMIO, MOAKIOUMB €€ K KOHTYPY 303eMIIEHUS MOMELLEHWS.

Mpwu BknioueHHo CY®P B ceTb aNeKTPONUTAHUSA 3anpeLlaeTcs:

— BCKPbIBATb KOHTPOMEP, O TOKXE BCE YCTPONCTBA, MOAKtoUeHHble K CYD
(3anopHas apMaTtypa, pene OoBneHus 1 T.r.);

— BCKPbIBATb MEMOPAHHbIE MOLYSM M OTCOEAMHATL TPYGOMPOBOAbI,
HoxoZsLMecs Nnod AOBNeHMEM;

— BO BpeMsa OCTAHOBKKM OCYLLUATb MeMépOHHble monynu.
2710 MOXeT NnEMBECTU K BbIXOLYy UX U3 CTPOA.

10
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~~~ TexHu4yeckue ycnoBus

Tpe60BaHUS K KAUECTBY UCXOLQHOMN BOAbI

MokaszaTens MakcuMasbHoe 3HaYeHme

[nanasoH 3HaveHun pH ncxogHom Boabl:
paéounnn  3,0-90
npu xmMmyeckom pereHepaummn  2,0-12,0

TeMnepaTypa Bofsl Ha Bxofe, °C 5-40

[asneHue, Mla:
MakcumarnbsHoe paéoyee 0,3
OntnumansHoe paéoyee 0,1
TpaHcMeM6paHHoe 0,2

[InaMeTp NoCcTynatoLwmMX YOCTUL, MEHEE, MKM 500
CopepxaHue HedbTenpoayKToB, Mr/ 1 2
Oblee conepXaHMe B3BELLEHHbIX BELLECTB, Mr/ 100
KoHueHTpaLmsa cBO60OHOrO X1opa, Mr/n 70
KonnougHbin nupexc SDI 25
MyTHocTb, NTU 70
OB OPFAHUYECKUI YIepPOop, Mr/ 1 40
XMK, mr O2/n 20

o McxopHas BOAA AOMXHA 6bITh OYMLLEHA OT KPYMHbIX MEXAOHUYECKUX MpUMecen
M MX N3GBITOYHOIO KONMMYECTBA, O TAKXE ApYyrux BUOOB npuMecen, CMOCOBHbBIX
MPUBECTU K CHUXEHUIO MPOU3BOONTENTbHOCTU CYD nnu eé BbIXOAY 13 CTPO4, B CBA3U
C noppexpgeHnem yJ'IprOd)MJ'IprC]LLVIOHHbIX MeMépOH.

MNepepn TeM, KOK NCXOAHAS BOAA AOCTUIHET MEMOPAHHbBIX MOAYIEN, TPY6ble YACTULLbI
pa3mMepom Ao 300 MKM JOSMKHbI 6bITb YAANEHbI MPW MOMOLLM GUABTPA rPYy6on
OUMCTKM (CceTyaTbin GUnLTP).

B cnyuyae npeBbilLeHVs MOKCUMAbHbBIX 3HAYEHU B UICXOAHOW BOAE, SKCTTyATALMS
LOMYCKAETCS TOMbKO MPW HAMMYMKN NMPEOoUYUCTKM, 06eCcrnedmBaloLLEern HoBeAeHNe
nokasaTenen o TPe6OBAHUIA AN MEMOPAH YbTRAPUIBTRALMN.
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Tunopasmep mopynen 160B 1060

MaTepuan memépaH PAN

Pexum dpunbtpaumm NnonmMBonokHA W3HYTpU-Hapyxy

Konunyectso mopynew 10 4 [¢) 8 10 12 14 16 18 20
AKTMBHOS MAOLLOAb MEMBPAH, M? 137 204 306 408 510 612 74 816 918 1020

Paamep BHyTpeHHero/HapyXHoro

1.0-1,6
OVOMETPA MOSIOro BOIOKHA, MM
npw
15 20 30 40 50 60 70 80 90 100
. NTU<
MpownsBoanTensHOCTL,
M3/4
npw
NTU<20 2,5 4 6 8 10 12 14 16 18 20
Pacxof NpOMbIBHBIX BOA, M*/4 15 2 3 4 5 6 7 8 9 10
MpucoennHUTENbHbIE PA3MEPSI
Bxop nutatowen sogbl, d, MM 63 75 90 90 10 1o 125 125 150 150
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1800 2300 2300 2300 2300 2300 2500 2300 2700 2700

Macca cucTeMsl (cyxon) He 6osee,

‘r 150 230 $25 550 610 690 980 1060 1320 1400
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Bup cnepeau Bup cBepxy

Ha n3obpaxeHnsx B kayecTse
npvMepa NpencTasneHa
AWT UF-100

Bup cnpaea
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CYD AWT UF | BBog B akCnnyaTaumio

~~ BBsop B akcnnyartauuio

YcTaHoBKa

1. PasmecTtnte CYD HO POBHOM MOBEPXHOCTM, PACCUYMTAOHHOM HO ee BeC. BHMMaTensHO
OCMOTpUTE HO NPEenMeT OTCYTCTBUS MEXOHNYECKUX MOBPEXAEHUA U PA30GPAHHbBIX
coepmHeHun. B cnydyae Heo6xoanmMoCTH, OTPETYNIMPYITE BbICOTY HOXEK.

2. TMogkntounte CYD K NMHUM OTBOAA MCXOAHOW, OYULLIEHHOM BOLbI M OPEHOXA.
MUHUMOIbHbIE PO3MEPbl TPYBOMNPOBOAOB MPUBEOEHbI B pasfene «TexHudeckme
YCNOBUSI».

3. Ecnu npenycmaTpuaeTcs paéota CYD HaO HAMOHEHWE eMKOCTW, MOMSIOBKOBbIM
BbIKIIOYATENb (OrLM5) HEOBXOOMMO 30BECTM BHYTPb EMKOCTM OUMLLIEHHOM BObI, YCTA-
HOBWB 6AINIACT HO HEOBXOAMMOM PACCTOSHUM TAK, UTOBbI 0O6EeCMNeUnTb HOCTATOUHBIN
XOf, MOM/ICBKOBOIO BbIK/IKOUATENS MO BblcoTe EMKOCTU. OTKOUEHWE MOMIOBKOBOIO
BbIKSTIOUATENS AOMKHO MPOUCXOANTL HA YPOBHE 3AMOSTHEHWUS EMKOCTU.

o Co6ntopanTe NPaBUIC MOHTAXA M 6€30MACHOCTU. [PEHXHbIN TRYS6OMPOBOL,
OOIMKEH 6bITb MOABEAEH K JIMHUN OPEHAXA C r’MEPOPA3PLIBOM MW Yepes O6PATHbIN
KIIQMQaH.

o Ecnu poeneHune B cetn BogocHa6xeHus npesbilwaeT 0,3 Mla, oNONHUTENBHO
OOJTXEH 6bITb YCTAHOBNEH PenyKLUMOHHbIA KITAMAH.

0 MpK HEOBXOANMMOCTH OCYLLECTBUTL MPOTAXKY BCEX PE3bGOBbIX COSANHEHM
(M3-301 BUBPALMIA NPM TPAHCMNOPTUPOBKM BO3MOXHO OCNIAGEBAHME Pe3bGOBbIX
coeauHeHN).

14
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3anyck

1. Toaknounte dasHbI Nposof (230B) k asToMATMYECKOMY BbiKouaTeno SF1, Hyne-
BOW MPOBOOHWK K HyNeBom LwmnHe X1, 303eMNSIOLLMA MPOBOOHMK K KOPMYCY LLKUTA C
MOMOLLIbIO 6ONTOBOrO coeauHeHus unu K PE knemme Boane Hynesom WHbl. BkitounTte
BCe OBTOMATUYECKME BbIKIoYaTeNn. KOHTpOonnep 3arpysunTcs ¢ npenyCTaHOBIEHHOM
NPEOrPAMMON.

2. MNopante Bogy Ha CY® 1 oéecrneudbte CBOGOAHbIN U3MMB HA SIMHUSAX OUMLLIEHHOM BOAbI
N OPEHAXA.

3. Ha akpaHe naHenu onepatopda OTKPOMTE OKHO PYYHOrO YMPABAEHUS, HOXAB HO
N306paXEeHNe YrbTPAGUNBETPALMM M OTKPONTE KpaHbl 931, 332, 333, 334, 235.

4. [loxpmMtech OKOHYAHWS 3anonHeHns CYD BoAoOM U BEITDABIMBAHMS BO3OYXA M3 MEM-
BPAHHbBIX MOLyNE (B pPOTAMETPE OUMLLEHHOM BObl OTCYTCTBYHOT My3blPbKM BO3AYXA),
O TOKXE BbIMbIBAHWS KOHCEPBUPYIOLLEro pacTBopd. OUMLLIEHHYIO BOLY B TEUYEHMe
20 MuHyT nocne 3anycka CY® B paBoTy He MCNOMb3OBATh.

o Y6eOutech B OTCYTCTBUM NpoTeYek. B cnyyae HapyLLIeHUs repMeTUYHOCTH
PE3b60BbIX COEOUHEHNN, OMYCKAETCS NEPENAKOBKA PE3b6bl HO COHTEXHUYECKYIO
HUTb WU NIEH C COHTEXHWUYECKOM NACTOM. B criyuae npoTeuku s Keesoro
COeVHEHWS UM CBAPHOTO LLBA, AAbHENLLAS PA60TA 3anpeLyaeTcs!

5. 3akponTe BCce KPAHbI.

6. Tposeaute NporpamMmmpoBaHme CY®D cornacHo Tpeb6oBAHMAM TAGMLbI M pasaena

«ABTOMATUKAON:
MyTHocTb, NTU <1 <2 <2 <5 <15 <50 <20 <20

Bpemsa paboTbl
00 MPOMBIBKM, 60 30 20
MUH (Service)

Bpems npsmoi/

0BPATHOM

MPOMBIBKM, 60 100 60
c (Flushing/

Backwash)

15
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7. [Ong 3anycka CY® B OBTOMATUYECKOM pPeXmMMe HAXMUTE nepeksodaTens PYY/
ABTO B NeBOM BEPXHEM YIIy NAHENN OnepaTopd, nocne Yyero CYD nepenget nog
YAPABNEHNE KOHTPOMNEPA COMIACHO QITOPUTMY.

o Mocne 3anycka CYD B pa6oTy OYMLLEHHAS BOAO HEKOTOPOE BPEMS MOXET
COMPOBOXAATHCSH MEXAHNYECKMMUN MPUMECSMU. DTO MPOUCXOLUT U3 3a TOTO, YTO
MEeMBPAHHbIE MOLYIN HE UCTIITBIBAKOTCS MTMAPABIMYECKMM METOLOM BO U3GEXAHUN
30COPEHMS U BbIXOAA M3 CTPOS M3-3A OJIUTENBHOrO XPAHEHWS MOCE UCTLITAHUIA.
BbI6pOC MEXAHNYECKMX YACTUL, MPEKPATUTCS NOCE HECKOMBbKNX YOCOB PABOThI
CUCTEMBI.

MNepBoe BpeMsi HEO6XOOMMO CreduTb 30 PAGOTOM CUCTEMbI U PEFECTPUPOBATbL
nepenag AOBNEHNS HO BXOLOE M BbIXOAE U3 CUCTEMbI MO MOKA3AHMSM MOHOMETPOB, C
LENbto NMOATBEPXAEHWS MPABUIBHOCTY BbIGPAHHbBIX MAPAMETPOB PAGOTHI CUCTEMBI.
B cnyuae, ecnu B nepBble HECKOMBKO AHEN K MOMEHTY HOYASIA MPOMBIBOK Mepenap,
OOBMNEeHVs Ha BXOLe U Bbixofe 3 cuctemsl npesbiwaeT 0,1 MlMa unv nepenap,
OOBMNEHUs HO BXOAE U BbIXOLE M3 CUCTEMBI MOCIE MPOMbBIBOK HE BO3BPALLIAETCS

K MCXOAHBIM 3HAYEHWSIM, HEO6XOAMMO MEePEHACTPOUTb CUCTEMY C YBESTIMYEHNEM
BPEMEHW N YACTOTbI MPOMBIBOK, U YMEHBLLEHWEM MEXTPOMbBIBOYHOIO MHTEPBAA
pPa6OoThI.

Pe>xumbl pa6oTbl

CDI/IJ'lepOBOHMe HA NOJTOBOJTOKOHHbIX yJ'lepOIq)l/IJ'IprOLJ,VIOHHbIX MeMépOHOX MOXeT
OCYLLEeCTBNATLCA B ABYX PEeXMMAX!

— TYMUKOBbIV (CEPUIMHAA CUCTEMA YNETPAGUAETRALMM);
— TAHTreHLManbHOe GUILTPOBAHME.

TYMUKOBbIN PEXMM NPUMEHSAETCA B BOSbLUMHCTBE CIy4aeB, OTHOCALLIMXCA K BOOOMOOro-
TOBKe, TAK KAK COAePXAaHMEe B3BECEN B OCHOBHOM MACCE UCTOYHUKOB BOAOCHAGKXEHNS
3HAYNTENBHO HUXE.

B TYN1MKOBOM pexume GUnbTPOBAHMS BCS BOAJ, NMOACIOLLAACS HA YNBETPAGUIBTOALMOH-
HYIO MEMBPAHY, GUNBTPYETCH Yepes Hed.

Bce 3arpssHeHns, cogepXalumecs B UICXOAHOM BOAE, HOKAMMBAOTCS HA MOBEPXHOCTM
YNETPAGUIETPALMOHHOM MEMEPAHBI M YAAASOTCS MPU NPOBEASHUM OBPATHOM NMPOMbIBKM.

16
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ABTOMATUKA

CuctemMa asToMaTnyeckoro ynpaeneHus (nanee CAY) BkoUyaeT B cebd LLKAd yrnpas-
NEHUNS, NepPBUYHbIE AATUYMKU U UCTIONHUTENbHBIE MEXOHWU3MbI.

CAY o6ecneumBaert cnegyiowme yHKLUK:

— KOHTPOSb TEXHONOMMYECKMX NAPOMETPOB;

— PY4YHOE 1 ABTOMATUYECKOE YMNPABNEHUE CUCTEMON YNETPAGUABTPALUN;

— 30LUMTY TEXHOMOMMYECKOro O60PYAOBAHNS OT ABAPUMHBIX CUTYALLUIA;

— OMCTOHLIMOHHBIA KOHTPOJb PEXMMOB PABGOTHI U YNPABIEHMe cucTteMom (onums).

LLkad ynpaBneHns NocTpoeH Ha OCHoBe nporpammmpyemoro pene MNP200
npouseoncTea eupmbl OBEH.

[ONs OUCTAHLUMOHHOIO KOHTPONS MCronb3yeTca 6ecrnaTHbein cepsnuc OwenCloud,
BKJTIOUQIOLLNIA B CE64 MPuoxeHne ona cmaptooHa. Cesisb B CEpBUCOM O6ecrnedmBaeT
GSM mopgem NMM210.

I1epe'-|e|-|b HACTpPOEeK TeXHONorm4eCckux napamMeTpoB:

1. WHTepBON NpsSiMon NPOMbIBKM

2. MeproamnyHOCTb OBPATHOM NMPOMBIBKK (HanpuMep, kaxaas 5 npaMas NpoMbIBKA
6yaeT o6pPaTHOM).

3. [OnutenbHOCTb NPSMON MPOMBIBKM.

4. [1NnTenbHOCTb O6PATHOM MPOMbIBKU.

5. TMpOMbIBKM UMCTOM BOOOM (MCMOMb30BAHWE HACOCO YMCTOM BOLb! A/ MPOMbIBOK)
PexxuMbl paéoTbi:

Mpu Nogaye aNeKTPOMUTAHNS HA LLIKAP GBTOMATUKM YCTAHOBKA MEPEXOANT B PEXMM
«PYYHOW».

YnpaeneHne CYD MOXET OCYyLLECTBASTLCH B ABTOMOTUYECKOM U PYYHOM PEXMMAX.
MNepexop 13 ABTOMATUYECKOrO PEXMMA B PYUYHOM M OBPATHO OCYLLIECTBASETCS Nnepe-
KIoYaTENeM HA 3KPAHE KOHTPOSNepPAd.
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CocTosiHMe B ABTOMATUYECKOM pexunme:

1

Pexxum «DUTBTPALINA». B AAHHOM pexmMe OTKPbITbl BXOAHbIE KPAHbI M KPAH YMCTOM
BOQObI.

Pexum «MPAMAA MPOMbIBKA». B OHHOM pexume 3aKpPbIT KPOH YMCTOM BOAb!, O
6110KM MO ovepenn OTKPLIBAIOT BXOAHOM M APEHCXHbIN KPaHbl. Ecin BkntoueHa
HACTPOMKA «[1POMBIBKM YNCTOM BOZOM», TO MPAMAS MPOMbIBKA MPON3BOAUTCS CPAZY
OBYX 6510KOB. [psgMas MPOMBbIBKA MPOW3BOAMTCS Yepe3 YCTOHOBNEHHbI MHTEPBA
BOEMEHMN.

Pexum « OBPATHAA MPOMbIBKA». B 0OHHOM pexmnMe 30KPbIT KPAH YACTOM BOAbI, O
610K MOKOT ApYr Opyra no odepenm, 3aKpbIBAS BXOOHOM KPOH M OTKPbLIBAS Ape-
HOXKHBIA KPAH. ECnm BKTtoueHa HOCTPOMKA «[1PpOMBIBKM YNCTOM BOLOM», TO OBPATHAS
MPOMbIBKO MPOU3BOLAMUTCS CPA3Y ABYX 6510KOB. OBpATHAS MPOMbIBKO MPOOU3BOAMTCS
KOXAbIA PA3, KOrAA KOIMYECTBO MPSMbIX MPOMBIBOK OCTUrAET TEXHONOMMUYECKON
YCTOBKM B HOCTPOMKAX, MOCHE Yero CYeT HOUYMHAETCS C HOYad.

Pexnm «ABAPUA». [AHHBIM pexrM aKTUBMPYETCS NPU BO3HKHOBEHUM OBAPUINHOM
cutyaumm, CY® cama He BbIXOOMUT U3 3TOrO pexmma. [ToKa aKTUBEH OAHHbIA PEXMM
30KPbITbI BCE KPAHbI 1 OCTAHOBIEHHbBI HOCOCHI (€CNM BKITIOYEHA COOTBETCBYIOLLASA
HacTporka (onums).

MeHIo HacTpoek KOHTponnepa

a b~ NN

[yHKT MeHto 3aBOACKOE 3HAYEHME
NHTEepBaN NpaMor NpoMbIBKM (MUH) 20
O6paATHAS MPOMBIBKA KAXAAS ... 3
[nuTensHOCTb MPSMO MPOMbIBKM (cek) 300
[nuTensHOCTb 06PATHOM NPOMBIBKK (Cek) 300
Hacoc umcTon Bopbl BbIKJ1
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OécnyxusaHue

XuMmnueckas pereHepaums

B npoLecce skcnnyataumm npu nio6oM KAYecTse NCXOOHOM BOfbI, C TEYEHUEM BPEMEHM
NPOUCXOOMNT 3ArPA3HEHNE NMOBEPXHOCTU YIETPAPUIBTPALMOHHBIX MEMEBPAH.

KpoMe Toro, NpuaHaKamu 3arpa3HeHs MeEMOPAHHbLIX MOAYEN CIYXUT 3HAUMTENbHOE
CHUXEHMNE MPOU3BOOUTENBHOCTH MO OUMLLIEHHOM Bode (6onee 50 %).

YpeamepHoe 3arpsasHeHre ynsTpadUnbTRALMOHHBIX MEMBPAH MOXET MPUBOAUTL K
HEO6PATUMON NOTEPE CBOUX XAPAKTEPUCTMK M MOBPEXAESHUIM UX CaMKX. Ons Boc-
CTAHOBSEHWUS XAPAKTEPUCTUK TPEeByeTcs Neproamdeckas pereHepaums pacTBopaMm
PEeareHTosB.

CyuiecTsyeT ABA BUAA XMMUYECKON pereHepauum:
— XUMUYECKAs yCureHHas oépaTHas pereHepaums (CEB-moika);

— XuMmMyeckas pereHepauus no mecty (CIP-momka).

o OcHogHbIMK oTnnumsamm ot CEB aengetcs 1o, uto CIP xapakTepusyeTcs npsmomn
MPOMBIBKOW C LIMPKYASLMEN PABIINYHBIX PEAreHTOB, MCMOMb30BAHNEM 6AKA s
CIP Ha cTopoHe nogaun 1 6onee anuTenbHbIM BpeMeHeM Bolaepxku. A CEB
NPOBOANTCS B PeXMME OBPATHOM MPOMBIBKU.

PaéoTta B peXxmMme XMMUUYECKU YCUTEHHbIX O6PATHbIX
pereHepauwii (CEB)

XUMUYECKM YCUNEHHas 06paTHas pereHepaLms (Chemically Enhanced Backwash - CEB)
NPOW3BOAUTCS C NEPUOONYHOCTBLIO OT 2 PA3 B CYTKM 10 1 pa3a B HEAENO B 30BMCUMOCTH
OT KQYecTBa oumaemorn Bogbl. OHA MPOBOAMTCH B PeXmnMe O6pPATHOM NPOMbIBKK. B
CpeLHEM YOCTOTA 3TUX MPOMBIBOK COCTABASET 1 pa3 B CYTKU. XMMUYECKM YCUNIEHHAS
06PATHASA pPereHepaums CNoCOBCTBYET YAANEHNIO AOCOPONPOBABLLMXCS OPraHNnYe-
CKMX U HEOPTOHNYECKUX COEMHEHWI, KOTOPbIE HEBO3MOXHO YOONMUTL NPU OBPATHOM
NPOMBbIBKE.
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XUMUUYECKN YyCUNEHHAS OBPATHAS PereHepaLmsa MOXET NPOBOANTLCS B ABYX BAPUAHTAX.
BapuaHT 12

— MPOMBIBKO PACTBOPOM MMMOXIOPUTA HATPUS;

— MPOMBIBKA LLENOYHBIM PACTBOPOM pH=11-12;

— MPOMBIBKO KUCIIOTHBIM PACTBOPOM pH=2-2,5.

BapuaHT 2:

— MPOMBIBKA CMECHIO LLENOUM U rMnoxnoputa HaTpus pH=11-12;

— MPOMBIBKA KMCOTHBIM PACTBOPOM pH=2-2,5.

Bce pacTBopbl 4159 XUMNYECKON YCUNEHHON OBPATHAS PEreHAPLMN rOTOBATCS MyTEM
OO3VPOBAHWNS PEAreHTa B MOTOK MCXOOHOM BOAbl. PereHepupytoLmin pactBop duslb-
TpyeTcs Yepes ynsTPAPUNETPALMOHHYIO MEMOPAHY B PEXUME «CHAPYXMW-BHYTPb.
MNocne 3aBepLueHUs GUNETPALNN YNETPAPUABTPALMOHHBIE MEMBPAHbBI 3AMAYMBAKOTCS
B pacTteope B TedeHmne 10-60 MuH. MNpoLuecc 3aMAUYnMBAHNS 30BEPLLAETCS 06930TENBHOM
MPOMbIBKOM BOJOW OT XMMUYECKOIro peareHTa.

PereHepaumsa runoxnopuToM HATPUS U LLENOYbIO MO3BOMSET YOONNTb BUOMIEHKN C
NMOBEPXHOCTM YALTPAPUIBTPALMOHHBIX MEMBPAH. KncnoTHas pereHepaums addeKTMBHO
YOOANSET HEOPIraHMYeCKUe KAOPBOHATbI U TMAPOKCUAbI C MOBEPXHOCTW YBTRADUIBTPO -
LUMOHHbBIX MEMBPAHBI.

PaéoTa B peXXuMe XMMUYECKON pereHepauum
no mecty (CIP)

Xummnueckas ounctka no mecty (Clean-In-Place - CIP) ssngeTca MetogoM BOCCTa-
HOBJEHWNS PABGOTOCMOCOBHOCTU YABTPAPUIBTPALMOHHBIX MEMBPOH MYyTEM YCUNEHHOMN
06PABOTKM TAKMX OBPACTAHUIA N OTNIOXEHWI, KOTOPbIE TPYAHO YAAASOTCS C MOMOLLBIO
O6bIYHbIX OBPATHBIX MPOMBIBOK U XUMUUYECKU YCUIEHHbBIX OBPATHBIX PEreHepaLm

7 (CEB).

Mpw HopManeHoR akcnyaTtaumm npombieka CIP nposoasTtcs peako — 1pas B nonroga/
rof. He pekomeHayeTcs npoBoanTb 6onee dYeTbipex npombieok CIP B roa. CIP cunTtaeTca
YCMELWHO BbIMOSHEHHOM, €CNW MNPOMYCKHAS CMOCOBHOCTL cnctembl nocne CIP BoccTta-
HOBAMBAETCS [0 3HAYEHNS MUHUMYM 70 - 80% OT STANTOHHOIO 3HAYEHWS, YCTOHOBIEHHOTO
nocrne BBOOO B 3KCMIIyATALMIO CUCTEMBI YNBTRAGUIBTOALLMN.
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Bopa, ncnonblyemas onsg npurotoenenuns oumiLatoero pacrtesopa anga CIP gomxHa
MMETb, KOK MUHUMYM, KOYECTBO NMUTLEBOM BOAbl. ECnn nMeeTcsa nepMedaTt o6paTHOro
OCMOCQ, TO ero cfnegyet ncnonsb3osats npu wenouHon CIP. B soge ans CIP MmoxeTt
HABNOAOTECH OCOAOK, B OCOB6EHHOCTY, ecnn ang wenodHon CIP ncnonblyetcs yib-
TPadUABTPAT MM BOAA NUTLEBOrO KayvecTsa. [Nocne wenoyHon CIP gonxHa Bcerga
BbiNonHATbCS kncnoTtHas CIP.

O6LLaa NPOOOMKUTENBHOCTL LMPKYNaUMM 1 BpeMeHu Bbigepxkn CIP 3aBucut oT
30 EKTUBHOCTU PEIYBTATOB OYUCTKM, DOCTUTHYTbIX MPU €€ BbINONHEHWW, HO HE AOMXKHA
npeBbIlWaTh 12 yacos. [1o BbinonHeHus CIP cnenyeT BbINOAHUTL O6bIUYHYIO OOPATHYIO
NPOMBbIBKY, YTOBObI FAPAHTUPOBATL, YTO MOBEPXHOCTb MEMEPAHBI MAKCUMASBHO BO3MOXHO
OUMLLIEHA, U YTOBbI BbIMbITh JTKO6bIE MHOPOAHbLIE YACTULLEI, KOTOPbLIE MOIYT COLEPXATLCS
B TPY6OMPOBOAOX O6BA3KM MOOYEN NN CTOEK.

Mowv BbinonHeHnn CIP HeoBX0aMMO rAPAHTUPOBATL, YTO OUYMLLIOEMbIE MEMOPAHHbIE
MOLYNN U CTOMKM OTCOEOMHEHbBI OT OCTANIbHOM YACTU CUCTEMbI OYMCTKM BoAbl. [ogaya
pacTteopa CIP co CTOpOoHbI MCXOAHOM BOOb! MPenoTBpaLLdeT nonagarHmne B CYD nobbix
30rPSA3HSAOLLMX BELLECTB, KOTOPbIE MOIMIM 6bl BbI3BATb OOPA30BAHNE OBPACTAHNS UK
OT/IOXEHWS HO CTOPOHE GUNBTPATA.

o B cryuae, ecnv nposefeHune pereHepaumm TpeyeTtcs Yallle, Yem pas B 3
[IHS, HEOBXOAMMO MepeHAcTPoUTb CYD C yBENMUYEHMEM BPEMEHM 1 YOCTOTHI
MPOMBIBOK, 1 YMEHBLLIEHNEM MEXMPOMBIBOYHOIO MHTEPBASA PAGOTHI.

Xumnueckas pereHepaumsa no mecty yctaHoeku (CIP) BeinonHsieTcs B cnegyiowen
NoCnefoBATENbHOCTHU:

1. Uupkynsaumsa pacteopa CIP co cTopoHbl mogaum (psaMas npoMbiBka) 6e3 TPAHC-
MEMBPAHHOMO AABMeHUs (KNANaH HA IMHUM GUABTPATA 3AKPLIT). IMTENbHOCTb
— OT 60 MUH.

2. Umpkynaums ¢ dunstpaumen (KnanaH Ha IMHUKM GUIBTPATA OTKPLIT).
TpaHCcMeMBpPAHHOE fOBNEHME YCTAHOBIEHO TOKMM 06pA30M, YTo6kl 50 % pac-
TBOPA MOCTYNANO B GUIBLTPAT, KOTOPLIM Bo3BpaLyaeTcs B 6ak CIP. AnutenbHOCTb
— oT 60 MUH.

3. 3amaumBaHWe ynsTpaPUETPALMOHHON MeMEPAHBI B pacTeope CIP.

4. TpgaMas NpOMbBIBKG BOJOM CO CTOPOHbLI NOAAUM 6e3 GunsTpaumm. MNooMbIBHAS
BOAA COPACHIBAETCS B APEHAX.

5. [TpOMbIBKG BOOOW B TYNMMKOBOM pexmnme. PUnstpaTt NOCTYNOET B PEHAX.
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PereHepupytoLLMe peareHTbl Ans ynbTPAGUIETPALMOHHBIX MEMEPAH 1ErKOLOCTYMHbI
W OEensTcs HA ABA TUNA:

— LLeNoYHble C Ae3nHuUmMpyowmm addpekTom;
— KUCINOTHbIE.

PereHepauus LLeNOUYHbIMU PEAreHTaMN HEOBXOAMMA A1 YAANEHUS OPraHUYECKMX
3Arps3HEHU, KOMMOUOHbLIX COEAMHEHUR KPEMHUSI, TMNEHKM MUKPOOPTAHWU3MOB.
HesnHdekums NpoBoanTCS AN 06€330PAKMBAHMS 1 HEAOMYLLEHUS PA3BUTUS MUKPO-
OPraHU3MOB HA MOBEPXHOCTU YETPAPUIETPALMOHHBIX MEMOPAH.

PereHepou,Mﬂ KUCINOTHbIMK pedreHTaMn yoanaeT OTNOXeHUd Xenead, Kabunda, MAarHisa
n Opyrmx MeTassios.

Bbibop peareHTa 3aBMCUT OT COCTABA MCXOAHOV BOAbl. B cnyyuasx, koraa
MCXOOHA4 BOOA COOEPXUT PA3NYHbIE BUObI anMecePl, pekomMeHayeTCs
CHA4ana npoBeCTn LLENTOYHYIO MPOOMbIBKY, A 3ATEM KUCIOTHYHO.

PeKOMeHAyeMbIe pedareHTbl:
— LLENOYHOW MPOMbIBKU U ,D,e3l/1H¢eKLI,VIVI — TMNOXNOPUT HATPUSA,;

— KUCIOTHOM MPOMbIBKU — JIMMOHHA4A KMUCITOTA.

o O EKTUBHOCTb PEAreHTHONM PereHepaLLMn O4eHb CUMbHO 3ABUCUT OT
TEMMNepaTypbl PACTBOPA: ONTUMAsbHAs TeMnepaTypa ot 20 go 30 °C.

lMpW MPUrOTOBIEHUN PACTBOPOB PEAreHTOB, MOCTAB/SEMbIX B CYXOM BUAE,
pEeKOMeHayeTCs NPEeaBAPUTENBHO MOHOCTLIO PACTBOPUTL X B HEGOMBLLOM
o6beMe OUULLIEHHOW BOALI C MOCNEAyIoLLMM AO6ABIEHMEM PACTBOPA K
OCHOBHOMY 06beMy BOfbl, UICMOSb3Ys A9 STOrO OTAENbHYIO MIACTUKOBYIO
€MKOCTb.

Bo BpeMs MpUroToBeHMs PACTBOPOB M1A3a U PYKU AOMKHbI 6biTb HOLEXHO
3ALLMLLEHSI.

o O3HOKOMBTECH C MHCTPYKLMSMU MO TEXHUKE 6€30MACHOCTU Npu padoTe
C XMMUYECKMMU CPEACTBAMU U MEMOPAHHBIMU 31IEMEHTAMMU.
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1. O3HAKOMBTECH C MHCTPYKLMSMM MO TEXHWKE 6E30MACHOCTH NPK PABOTE C XMMU-
YeckMMK CPeacTBAMU N MEMOPOHHBIMU 31IEMEHTAMM.

2. [lepeBemmnTte CUCTEMY B PYYHOM PEXUM

3. [MpucoeguHMTe NOACIOLMIA LNAHT Hacoca cuctemsl CIP-Momnkn yepes KapTpuaox
MEXAHMYECKOM OUMUCTKM K LUTYLIePY NMoAauM MOKOLLIEro PACTBOPA.

4. WnaHr BO3BLOATA MOKOLEero pactesopa HEeo6XxoOMMO MOLOKMOUNTL K wTyuepy
BbIXOOA MOKoLero pacrTtesopa.

5. TepekponTe Noaa4Yy MCXOQHOM BOAbI U CIINB B OPEHOX.

6. Ha naHenu onepatopa OTKPOWTE OKHO PYYHOTO PEXMMA, HOXAB HA M306paxXe-
HWe ynsTpadunsTPALMK 1 oTKporTe KpaHbl 931,932, 333, 334.

7. [lpurotoBsTe COOTBETCTBYHOLLMIA MOKOLLMI PACTBOP, 4OGOBMB NPEABAPUTENBHO
POCCUYUTAHHBIE HO OTOBPAHHbIN O6bEM OUNLLIEHHOM BOLAb! KONIMYECTBA PEAreHTOB
M NepeMeLLaB PACTBOP [0 MOMHOrO PACTBOPEHNS KOMIMOHEHTOB.

Pacxop Ha 1 MeM6paHHBIA MOAynb:

— 250 rp NIMMOHHOM KUCAOTBI.

— 1,25 N r1UNoxnopuTa HATPUS MApPKK A (koHLeHTpaLms 19 %).
— He 6onee 1M* nogaioLLEen BOAbI.

8. BkntounTe B ceTb Hacoc cuctembl CIP-Monku.

9. OTperynupymTte pacxom nogaBaeMoro pPacTBOPA COMMACHO TPEOOBAHMSM M. 6.

o B npoLecce pereHepaLm BOMOXHO U3MEHEHME PACXOQA BOAbI MO
Mepe BbIMbIBOHUS 3ArPA3HEHMI. B TAKOM Crlydae pacxof AOMKEH BbiTb
OTKOPPEKTUPOBAH.

B cnyyae cunbHOro 3arpssHeHns ynsTpadUnsTPALUOHHBIX MEMBPAH BO3MOXHO
TPEXKPATHOE NPOBEAEHME NPOLECCA PEreHepaLIMn C yBENMUEHEM
KOHLLEHTpaLMiA B 2-5 pas.
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10. Mo OKOHYAHUK NPOLLECCA MPOMbIBKM OTKIKOUMTE HACOC cucTembl CIP-Momku.
1. CneiTte OCTATKM MOIOLLEIO PACTBOPA U3 EMKOCTU.

12. OTKpOVTE NOQAYY NCXOLHOW BOAbI U C/IMB B OPEHOX.

13. MopanTe BOOY HAO CUCTEMY YNETPAPUABTPALMUN.

14. MponenTe ncxodHyto Boay B TedeHun 20 MUHYT

15. Tpu HEOBXOOMMOCTU MNPOBEAMTE MPOMBIBKY/ AE3UHPEKLIMIO PACTBOPOM OPYroro
TUNQ, COMACHO TPEB0BAHMAM M. 5-14.

16. T10 OKOHUYAHMM BCEX MPOMBIBOK 30KPOMTE KPAHbI M MEPEBEANTE CUCTEMY B PEXUM
«ABTO».

PekomMeHAaAu MK No NpoBefeHuIo NPOBepPKMU
LLeNIOCTHOCTU YNbTPAPUALTPALMOHHBIX MEM6PAH

TecT HO LENOCTHOCTb MOXET 6biTb 3GPEKTUBHBIM CPEACTBOM MPOBEPKM KAYECTBA
YABTPAPUIBTPALMOHHBIX MEMOPCAH B MEMOPAHHBIX MOLYSX.

TeCT HA LeTOCTHOCTb OCHOBOH HA CBOMCTBE YNLTPAGUILTRALMOHHBIX MEMGPAH MPO-
MyCKOTb BOAY Yepes Nopbl, MW 3TOM BO3OYyX 304ePXMBASTCS YNLTPAGUIETPALMOHHOM
MEeMBPAHOM 00 OrNpeaeneHHOro NPeaena AABIeHUs, «TOYKA npeaena» (MMHMMAanbHoe
LABMeHWe, MU KOTOPOM BO3AYX HAUYMHAET MNPOXOANUTL Yepes YNbTPAGUNBTPALMOHHYIO
MeM6paHy). [JaBneHne «ToukM npegnesna» 30BUCKUT OT Pa3Mepd Mop MeMBPaHbl U OT
KOO OULMEHTA MOBEPXHOCTHOTO HATAXEHUS HO MPAHULE PA3Aend cpef Bo3nyX-Boad.
[loBneHre «ToukM Npenena» B Nopax 06blYHO HAOMHOTO 60iblue, YeM npunaraeMoe B
TecTte gasneHne (okono 16apa), HeoéxoamMoe Ans OrpeaeneHns NpoTeYex.

PekoMeH[1yeTCsl BbIMOMHATL TECT HA LENOCTHOCTD (BKIOUAS BU3YASbHBIA KOHTPOSb) BO
BPEM$/ MO OKOHUAHUM MYCKOHANAAoUHbIX paéoT (MHP), nocne nposeaeHUs PEeMOHTHBIX
PABOT M B Crydae MoébiX MOAO3PEHMA HO HEUCMPABHOCTY B paéote CYD (Hanpumep,
M3MEHEHWEe COCTABA UCXOQHOM BOAbI).

TaKXe TeCT HA LLeNOCTHOCTb MOXET BbINOMHATLCS PErynspHo (HanpuMep, Pa3 B Hedeno
nnu MecaL).
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[na BbINOMEHEHUS TECTA HA LLEeNOCTHOCTb HEOBXOOMMO BbINOMHATL B cnepyroLlen
nocnegoBATENIbHOCTU!

1

OnycToLeHue NMHUU UCXORQHOM BOAbI

HamonHuTte BCIo NMHMIO MCXOOHOM BOMALI CYXMM 1 HE codepxallmm macno (1000
Méap=16ap=0,IMla) cxaTbiM BO3ayxoM. JIMHMS apeHaxa (6okosoe nogkoveHune)
MeMBPAHHOrO MOAYSS AOMKHA 6bITb OTKPBLITA C ATMOCHEPHbLIM OABNEHNEM.

Bopa ¢ ncxogHom CTOPOHbI 30 CYET HATOXEHHOTO ATMOCHEPHOro OABNEHNS
nponaeT yepes ynsTpadUIbTPALMOHHYIO MEMOPAHY B CTOPOHY NIMHUM OPEHAXA.
B npuHLmMNe BO3ayx HE MOXET MPOMTU LLEnyto YnbTRAGUNBTPALMOHHYIO MEMOPAHY
B CBSI3M C MOBEPXHOCTHLIM HATAXEHWEM BOAbI B MOPAX (Mpouecc anddyammn He
YUUTLIBOETCS). Bpems onycToLLeHWs 30BUCHT OT OBLLEro pasmMepa camomn CYD

1 06bemMa NOACOEAMHEHHBIX TPYGONPOBOLOB,A TAKXE OT MPOU3BOAUTENBHOCTH
koMmnpeccopa. [MpruMepHoe BpeMs OnyCTOLLEHWUS MUHUX APEHAXA COCTABNSET
0okono 10 MUHYT.

3akpbiTMe KNANAaHA NoAaYM CXXAToro Bo3ayxa

Korga nnHma ncxogHowm BOAbI MOHOCTBIO OMYCTOLLEHA U JOCTUIHYTO CTABUIbHOE
nosneHvie B 16ap (Tpeéyetcs NnogoXaaTb KAK MUHUMYM 1 MUHYTY), 30KponTe
nogady Bo3gyxa.

MNaysa

U3MepeHue napeHus gaeneHus

VamMepsinTe NnageHne OaBneHns Co CTOPOHbI IMHUM MCXOOHOM Boadbl CYD B
TeyeHMe KOK MUHUMYM 3-X MUHYT. B cBA3M C anddyamnern Bo3ayxa Yyepes nopsl
YNETPAPUABTPALMOHHBIX MEMOPAH, 3AMOSIHEHHbIE BOOOM, BYAET HAGMIOOATLCS
He6ormbLLOe NAAeHNE OABNEHMS, KOTOPOE HE CTOUT PACLIEHMBATL KOK PA3PbIB
BHYTPW MEMOPAHHOIO Moayns. AndPy3noHHbIA 3PPeKT TaKKe MOXET MPUBECTU

K MUHMMObHOMY OB6PO30BAHMIO MY3bIPbKOB, BUAMMBIX B MPO3PAYHBIE TRYSKU.

Ha npakTike HopManbHoe NaaeHue OasneHus coctasnsget meHee 0,016ap/
MWH ONs Bcex pasmepor CYD. B cnydae NpeBbILLEHNS 3TOro 6a30BOro 3HAYEHUS
PEKOMEHIYETCS MPOBECTU AETASbHbBI AHAW3 A5 BbISBNEHUS MPUYMHBI. DTO
6030BO€E 3HAYEHME 3ABUCUT OT PASNNYHBIX PAKTOPOB, BKITIOUAS O6BEM BbIOEPXKM,
repMeTUYHOCTb BCEX KIIAMNAHOB M COEAMHEHNI, O TaKXe ANPPY3NOHHOM NPOHN-
LAEMOCTN MEMOPOHHOIO MOLYIIS.

BaszoBoe 3HaueHWe cnepyeTt onpenensTs HO HOBbIX MEMEBPOHHbIX MOLYISX

(To ecTb HO MEMBPAHHBLIX MOAYIISX, BMEPBbIE BBOAMMbIX B PAGOTY). 3aTEM 3TO
3HAYEHME MOXHO MCMOSb30BATh KAK STASIOHHOE (GUKCUMPOBAHHOE OOKYMEHTASIbHO
B pasgerne PexmnMHble kapTbi).
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JTio6om paspbiB B MEMOPAHHOM MOAY1Ee MOXHO ONEPEnnTb C MOMOLLBIO
MPO3PAYHON TRYBKM HA NIMHUN UXOOHOM BOMb! (HUXHAS 4OCTb). B criyyae paspbisa
BO BPEeMs NPOBEAEHNS TECTA HA LENOCTHOCTL 6yOeT BUOEH HEMPEPLIBHbIN MOTOK
My3blPbKOB MOCTOSIHHOM MHTEHCUBHOCTU. BAXHO cneguTb 30 TEM, YTOGbI BEPXHAS
YACTb IMHUN MCXOOHOM BOLbI BO BPEMS TECTA 6bINA OTKPLITA, 6€3 N36bITOYHOrO
OABAEHNS 1 NONHOCTLIO 3AMNONHEHA BOLOW.

Ecnm npoBepka LenocTHOCTN MEMBPAH UCKITIOUAET NoBble OPYrve MCTOUHMKM
OLLMBOK, O B MPO3PAYHOM TRYEKE HABMIOAAETCS 3HAUMUTENbHBIN U HEMPEPLIBHBIN
MOTOK MYy3blPbKOB BO3OYXA v Nepenam aaeneHuns npessiaet 0,01 6ap/MuH, B
OOHHOM Crnyyae ynsTPAGUIETPALMOHHBIE MEMBPAHBI HE UMEIOT PA3PLIBbI.

CépocuTb gaeneHne Bo3gyxa Ha IMHUU UCXOAHOM BOAbI
OtBecTu Bo3ayx us CY®d

BOCCTAHOBUTb O6bIUHbIA PEXUM GUNBTPALUU
(npu NoHWXeHHOM PACUYETHOM CKOPOCTU NMOTOKA)
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yCTdeeHMe HeMCI'IpGBHOCTeﬁ

CpaéartbiBaHne
ABTOMATMYECKOTO
BbIKSIIOYATENS

B Wkady
GABTOMATHKM

Asapus

«[laBneHue Ha
YNbTPAPUNLTPALMUOHHDBIX
MeM6paHax Bbille
KPUTUYECKOrO 3HAYEHUs»

Asapus
«He BpawjaeTcs KpaH»

CHWXeHHas
NPOU3BOAUTENBHOCTD

Opyrue

HeUCnpaesHOCTU

ﬂGpGMeprI CeTn SNeKTPOMUTAHUA
He COOTBETCTBYIOT TpeéOEOHMﬂM

HapyLueHre KOHTOKTA NuUTatoLLe
uenw

Mepenan AaBIeHVs npesbiluaeT
0,3 MMMa

OTCyTCTByET CUrHasn € KoHLeBoro
BbIKJIIOHATENS YKA3AHHOM 3A0BUXKM

CIMLLKOM HU3KAS TEMNEPATYPA
MCXOOHOW BOLb!
CruLLKOM HU3KOE AOBEHNE HA

YABTPAGUNBTPALMOHHON MEMBPAHE

3arpsasHeHne
YNETPAGUBTPALMOHHBIX MEMBPAH

Ha CY®D ponxHo oaBaThcs
CTABUNN3NPOBAHHOE NUTAHKE 220
B, 50 Iy 6e3 nepenanos/naneHus
HONPSXEeHUS

MpoBepLTe KOHTAKTbI MOAKIIIOUEHUS

Ha CY® ponxHo nonaeaTtbes
naeneHue He 6onee 0,3 MlMa.
O6ecneysTe COOTBETCTBYIOLLEE
LABMEHME HA NIMHUKM MCXOLHOM BOAbI
TpebyeMbIM NAPAMETPAM

MpoBEpPUTL MPOMEXYTOUHOE pere,
YNPOBAsioLee YKa3aHOM 3aABUKKON,
LIeNIOCTHOCTb Kaéenewn NUTaHUs u
06pPATHOM CBA3W, PAGOTOCMOCOBHOCTD
NPVBOAQA Y PedyKTOPa 30ABUXKH,
HOCTPOWKY KOHLIEBBIX BbIKITIOUATENEH

M3mepbTe TeMnepaTypy Boap!
1 CBEpbTE C MACMOPTHBLIMU
TPEB6OBAHNSAMM

[MoBbickTe ooBneHue Ha Bxomde B CYD

MNMepeHacTpoiTte CYD ¢ yBenmyeHem
BPEMEHM U YOCTOTbI MPOMBIBOK, U
YMEHbLLUEHMEM MEXTPOMbBIBOYHOTO
VHTEPBAIA PABOTHI.

MpoBeanTe XMMUYECKYIO
pererepaumio CYD.

O6paTutecs B Cyx6y TEXHUUYECKOM

NoAAePXKM MO TeNepoHy:
+7 996 205 25 70
+7 495 909 92 72 poé6. 333

Mnwn Ha nouty:
support@atekwater.ru
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O60o3HaYeHne | HanmeHoBaHWe

K1 MporpamMmmupyemMoe pene/KoHTposiep 1
Cn3o7 CeHcopHas naHesb onepaTopa 1
MM210 GSM MopeM ons gucnetyepesaLmm 1
B Brnok nutanHus 1
SF1 ABTOMATUYECKUI BBIKSTIOUATENb 1
SF2 ABTOMATUYECKMIA BBIKITIOUATENb 1
SF3 ABTOMATUYECKUI BbIKNIOYATESb 1
SF4 ABTOMATUYECKWIA BbIKIIOHATESb 1
SFS ABTOMATUYECKUNIA BbIKIIOHATESb 1
K1-Ké Pene npomexyTtouHoe 3
HL1-HL3 Jlamna curHanbHas 2
X1-X4 KneMmHbI 3axmm 26
XS1 PozeTka 1
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anHLI,MHMCIHbHCIﬂ rmpgpasnunyeckasa cxema

nogaya
WCXO0AHOA
BOAkI |
K31 @X KL %@) ka2 nonaya
® [~ele o—{ "o | —= woowero
KWw3 pearexTa
PAM1 (Fos) %

- Kas 2
OYULLEHHONRA [ P2 \'Z_HZ KLL4
B! & - QT el Buxog

@ ‘ KLWLS MOKLWETD
M2 oe e ool > peareHTa
BLIBOS, Kz
et i K33 @% ka4
BOAL -l ®

* OPAHXEBLIM LUBETOM OGCIHOYEHO ONUNOHANEHOE OB0DYA0BAHWE

OcHoBeHoe 060pyRoBaHMe: YM — yrsTpadUnET paLMOHHLIR MOAYb, K3 — 3anopHas apmatypa
¢ anetponpuaocnoM, K — koHtponnep, P — potametp, PIAO — pene and. aaenenus / npecpasoeatens
poanexus, M — MmaHoMeTp.

OnuuoHansHoe o6opyaosanue: CB — cuetumk soasl, MM — Mogyns NPpoBSPKKM LENOCTHOCTH
YNETPAgMNETPaWKHHEX Mogynen, Cll — cTaHums 003rmpoBaHks, C — CBETO3BYKOBAR CMIHANM3ALUWS.
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fapaHTUiAHbIA TanoH N2

HacTosdwmin TapaHTUIMHBLIM TANOH AOET NPABO HA FTAPAHTUMHOE OBCTYXMBAHNE
TOMBKO MPW YCNIOBUM MPABUIBHOMO U YETKOIO €ro 3ArnOSIHEHWS, 1 MPU HONUUYUK HO HEM
YeTKOM NeYaT TOProBOM OPraHU3ALMM.

FapaHTUitHbIE 06513aTeNbLCTBA:

Cpok cnyx6ébl CYD coctasnseT He MeHee 10 1eT C MOMEHTA BBOAA B KCMYATALMIO
30 UCKIIOYEHMEM OBPATHOOCMOTUYECKMX MEMBPAH N KAPTPUAXEN GUALTPO
MEXAHWNYECKOTO, TOK KOK OHU SBASIOTCS PACXOLHBIMW MATEPUANCMM.

Mpw coénogeHn SKCNyaTALMOHHBIX TPEBOBAHMM, MPOBUA XPOHEHUS U MPABUI
MOMb3OBAHMS, FAPAHTUIHBIA cpok Ha AWT UF (nanee Toeap) coctasnseTr

18 (BoceMHOOUATE) MecsLEB Co OHA GaKTMYECKON Nepenayun Tosapa MoTpeéutento.
MW HEBO3MOXHOCTU YCTAHOBUTL AATY Nepenayn Toapa MoTpebutento,
FOPAHTUIHBIV CPOK OTCUYMTBIBAETCS OT ATl Nepenaun ToBapa MNpogasLy, npwu
HEBO3MOXHOCTU YCTAHOBUTb AATY Nepenayn Torapa Mponasuy, rapaHTUAHBIA CPOK
OTCUUTBIBAETCS OT AAThI MPOM3BOACTBA TOBAPA. ECnn B TeYeHWe rapaHTUAHOIO CPOKa
B ToBape OB6HAPYXATCS HEOOCTATKM, TO MO TPEBGOBAHMIO [OTPEBUTENS CEPBUCHLIN
LEHTP 6eCrniaTHO OTPEMOHTUPYET MW 3AMEHUT YaCTM TOBAPA C HELOCTATKAMMU HA
npuWBeneHHbIX HUXe yCrnoBusix. [1o BONpoCcaAM HEMOMHOM KOMMIEKTHOCTN TOBAPA 1 ero
30MeHbI 06pALLarTeCh K MpogaBLLy.

YcnoBus BbINONIHEHUS B39TbIX HA ce651 TAPAHTUAHBIX 0693aTENbCTB B TEUEHUe
rapaHTUIHOroO cpoKa:

1. Tpe6oeaHus [MoTpebutens no ToBapy ¢ HEOOCTATKAMU PACCMATPUBAKOTCS NPU
npencTaBneHn AKTa 0 PeKIaMaLmMm BMecTe ¢ FapaHTUAHBIM TANTOHOM.

2. HavMeHOBOHWeE, CepUiHbIN HOMEpP U Mogesb TOBAPC AOMXKHbl COOTBETCTBOBATbL
HOMMEHOBAHWIO, CEPUNHOMY HOMEPY U MOLESM, YKO3AHHbLIM B [APAHTUMHOM
TasIoHe.

3. PelueHume BONpOCa O LeENeCOOBPA3HOCTHN 30MEHbI YOCTM TOBAPA C HEOOCTATKAMM
WM ee PEMOHT OCTAETCS 30 CEPBUCHBLIM LLIEHTPOM.

4. B cnydae, ecnv TOBApP peMOHTMPYETCS BHE MECTA HOXOXOEHNS CEPBUCHOMO
LUEeHTPAa, aKTUYeCKne pacxodbl Mo npuesny CneumanncTa Aas PeMOHTA HO MecTo
YCTAHOBKM TOBAPA, €ro NPOXMBAHWE, O TAKXE TPAHCMOPTMPOBKA YacTen ToBAPA
C HegOCTATKAMM U YacTen ToBapA A5 3aMeHbl ONaYmnBatoTCs NoTpedutenem
oTaenbHO.

5. ToBap CHMMAOETCH C rAPAHTUIAHOIO OBCNYXMBAHUS B CREOYIOLLMX CydasX:

— eCcnn I'IOTpeémeneM HApyLleHbl NpaBua aKCrnyaTaunm TOBOpO, N3NTOXEHHble
B PyKOBOOCTBE MO 3KCryaTalnm;

— ecnu ToBAp MMeeT crnepbl MOCTOPOHHErO BMELLATENbCTBA UK 6blNA MOMbITKA
pPeMoHTA TOBAPA He B YMOTHOMOUYEHHOW CEPBUCHOM CIyX6e.
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6. TAPAHTUMHBIE 0693ATENBCTBA HE PACMPOCTPAHIIOTCS HO HUXeCeayoLLee:

— NepuoanYeckoe CepBUCHOE OBCYXMBAHME 1 3AMEHY YacTen ToBapa, 1
PACXOLHbIX MATEPUANOB, TPEBYIOLLMX 3AMEHbI B PE3YNLTATE UX HOPMABHOMO
WN3HOCA N PACXOL, TAKMUX, KOK CMEHHbIE KAPTPULAXM, OBPATHOOCMOTUYECKNE
MeMOPAHbI, PEeAreHTbl 1 gpyrme 6bICTPOU3HALLMBAOLLMECS YOCTM TOBAPQ, KOK B
YACTU CTOMMOCTHU, TAK M B YOCTM CTOMMOCTM PAGOT MO LUTATHON X 30MEHe;

— QNeKTpunyeckmne 4actn ToBApd, eCli B CETU JTEKTPOMUTAHNA OTCYTCTBYET U
HeHaonexawmm 06p03OM BbIMOJIHEHO 3d3eMJIeHne, A TaKXe eClin HANpsXeHne B

3NEKTPOCETU BbIXOANT 3a Npenensl 220 B;

— HenonagkmM 1 HegoOCTATKM B TOBAPE, BOHUKLLINE B Pe3ySibTaTe: HEBPEXHOro Unn
HEeMNPABUIbHOrO OBPALLEHUS, XPAHEHNUS UNU OBCITYXNBAHUS; HECOBMIOOEHNS
PEKOMEHOOBAHHbIX CPOKOB 30MEHbl PACXOAHbBIX MATEPUANOB 1 MPOoBeaeHUS
CEePBUCHbIX PABOT; HECTAHAAPTHbIX CYyYAEB, MOXAPA, 3ATOMNEHNUs, 3AMepP3aHUS
W OP; TPAHCNOPTUMPOBKN U YCTAHOBKM TOBAPA NULIAMM, HEYNOTHOMOYEHHbIMM
HQO TO CEPBUCHbBIM LIEHTPOM; MEXAHMYECKMX MOBPEXOEHUN U MOBPEeXaeHUN,
BbI3BAHHbIX BO3AEMCTBMEM ArpeccuBHbIx cpen, aedpektos COO, B KOTOPOWM

ncnonbayetcs Toeap.

HanmeHoBaHWe ToBapA Cyo®

Mopgenb

CepuitHbIn HOMeEp

HaseaHwe Toproson
opraHu3aLmm

Anpec v TenedoH TOpProeom
OpraHn3aLmm

[aTta npoaaxu

MeuaTb 1 Nnognuce MNMpopasLa ToproBon OpraHn3aLmm

jolZ(e)

C PYKOBOACTKOM MO aKChyaTalmMn U yCnosmaMun
UCMONHEHNSA TAPAHTUMHBIX 06930aTENLCTB
O3HAKOMIEeH

Mopgnuce MoTtpeéutens

noannchb
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Pa6ouwii xxypHan

Hasnenwne, 6ap | Pacxog, n/MuH Bpemsi npombiBkK, C
Bl1IEeHU
DuneTPOLIMKN Aaenerne

npun B Ke
Hata / (Bpems Mexay (R ERESRIE
BpeMs MPOMbIBKAMY) uenorcHoc
& Ha Ha UcxopHas | OuuneHHas [© ! _
MUH O6paTHom
Bxofe | Bbixoge | Boga BOOC
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AKT KOMNNeKCHOoro ncnbiTaHus N2

r. Tomck

<« » 20

Mopnens:

CepuiHbIn HoMep:

[laTa nsrotoeneHmus:

[aTa ncnbItaHuim:

CéopLumk:

B pesynstaTe nposeneHns KOMMIeKCHOrO TeCTUPOBAHMS (BU3YArbHBIA OCMOTP,
rMOPOCTATUYECKME U OMHAMUYECKME UCTIBITAHWS, MPOBEPKA PAGOTh OBTOMATMKM)
cornacHo NMMU cuctemMa NPU3HAETCS NPUIrogHOM OS SKCMNYOTALMN.

WHxeHep OTK:

jol7e}

noanmchb
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Konua gpekna pauumn cooTBeTCTBUA

EBPASHIHCKHH YKOHOMHYECKHI COMIO3
JEKJIAPAIIHA O COOTBETCTBHH

EAL

Jansnrenan OOUECTEO ¢ OTPAHHYEHHO oTBCTCTECHHOCTRO "Barepron”

MecTo HaXoHIeHHs H AIpeC MECTa OCYLECTRACHHA SATENBHOCTH: Poconiickan Qeaepanna, Tomckan
ofinacts. 634063, ropon Tomek, yanua Bepesopan, gom /3, 0cHORHON rOCYIapCTRE HHEF PErMETRALHOIITLI
nonmep: 1047017010606, nomep reneona: + 73822901577, anpec 3nekTponnoil nodTe: info@ watercom biz

B anue Jupesropa denncora Anercansipa Cepreegusa

FaMBAHET, uTo OO0PYIORAHNE 103 NOIFOTOBEH M OUHCTEH BOAL CHETEMEL VIRTPA(MILT AL,
nponssoanTensHocTeio o1 0,25 a0 100 w3/ wapk «AWT UF»

mirotoBHTeNL OfukcTBo © orpaHnMeHRol oTReTCTBEHHOCTRIO "Batepron”. Mecto naxowsienus W anpec
MeCTa OCYURCTRAEHHA ACHTE/IBHOCTH MO HIMOTOBNEHMIO Npodviuui: Pocewfickan Denepauns, Towckas
obnacte, 634063, ropog ToMek, yuua bepezosas, gom 2/5,

Mpoaykuns  warotosrewa B cooteercrsus ¢ TY  28.29.12-003-61216843-2019  «Cuerema
VABTPafHNETPaLIH M.

Koa TH BOJ1 EADC 842121000, Cepuitiniil BRInyck

COOTRETETBYCT TPeGoBanuum

TP TC 0042011 "0 BesonacHocti HuIkoBonETHOM obopvaosanna”, TP TC 02002011 "Dnexrpomariutias
COBMECTHMOCTE TexHi4ecknx cpenctr”, TP TC 010:2011 "0 Gesonackocti Maimy » obopyaosasus”
Jeraapauns o coOTBETCTBHI NPANATA Ha OCHOBAHIN

[Mporexona wensitannii No L0040, 111219 01 11,12.2019 rena, eraannoro Henmmatenshoi aabopatopuci
wiukey, arTecTar akkpeanTaikd OHNC RU040TIC 041102,
Cxema AcknapupoBanua |1
Nonoannreasnan nudopManms
TOCT 12.2.003-91, TOCT 12.2.007.0-75, TOCT 30804.6.2-2013 (IEC 61000-6-22005); TOCT 30804.6.4-
2003 (IEC 61000-6-42006), Yenosus XpaHenns YEIsaHel B IPHTAFEMOI K NPOIyKLEH
TORAPOCONPOBOANTEIBHOH JOKYMEHTALIIN.

eNa € JaThl peruerpainn no 12.12.2024 s kimounreibnn

Henucior Anexcanap Cepreesiy

(£ SRARETT T T

Gorsercream: EAIC N RU JI-RU.AJ65.B.02872/19

Jata perverpaunn Jexrapannn o cooreererenn: 13.12.2019
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CEPTUMHKAT BRIAAH OFUIECTBOC OFPAHWIE}BJOQOTBETHBEHHOCTHO "BATEPKOM". OFPH:
1097017010606, MHEH: 7017241487, KIT11: 701701001 Anpec 634050,
e :

HA DCHOKAHHH

TlpoToron nensrrarni Ne (02/G- DBHI.{EZ o 03 3 12022 mm, nmﬂmﬂmmmwon naﬁapn-rupne.n "Bera-Tect”
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Konusa ceptupukara coorseTcTeums

CHCTE\iA I[OBPOBO.TTBHOﬁ GEPTH‘DHRAI[HH JIPHBOP- BhG]IEPT»'
i e e POCC RU 31578, 040 THO ot lﬁ IE 20161

oﬁwmﬂ% CEPTHdJ_M KA:_ _COOTBETCTBHH

o UZ.I 1.2025-
OFTAH 10 CEPTHOUKALIAN RARUHAMOS
~Opran no cepTHgHKINHE TPOIYRUAR 000 " Tiesitp cepmrhm(almu "

0020462
: tverex@ymdmtm

'uau "Tne;phaxt" A.upec 350013, POCCHA,
Pazasexan ofi, Pasansr, Cmumnmg}m JI,OM 608, 38:° e:;eq;nn 2- 916-423 9885 a.upsc INEKTPORHEDH TOYTRL 06

HPOAYK}'_[HH CicTema yanpu@uanpauwn uaprm «AWT UF:o npon:aomnﬂocmo
o 0, 1’ ao 300 sefa. Cepwﬂﬁuﬁ mn}'cx_

: Kop OK
282912
COOTBETCTBYET TPEBOBAHHRM HOPMATHBHBI‘X AOKYMEH‘TOB :
STV 28.20.12-005-61216843-2019 : | wan THBIA
842121 0009

1
|
.
|

M3TOTOBUTEAD OEHJ,ECTBOC G]’PM‘IPI‘{EHHOH OTBETCTBEHHOCTBIO "BATEPKOM®, OFPH:
1057017010606, FFIH: 7017241487, KIIIT: 701701001, Appnc 63305& mccm, ropoa Towcx, yintia Beperonas, 10
25, i
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