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Pegepar.

Oruer...21c., puc., 2 Tadmn.

OYHKILMOHAJIBHASL CTPYKTYPA CUCTEM BOJOOTBEJIEHUS, OUYMCTHBIE
COOPYXXEHUS, KAHAJIM3AIIMOHHBIE CETU W COOPYXXEHMUSI HA HUX, 30HBI
JIEMCTBHS OYMCTHBLIX COOPYXEHHWIM, HAI'PY3KU ITIOTPEBMTEJIEM B 30HAX
JIEMCTBHS BOJIOOTBEJEHUS, BAJJAHCHI MOIIHOCTU U HAI'PY3KHM B 30HAX
JIEMCTBUSI OUYMCTHBIX COOPYXEHHM, BAJIAHCBHI CTOKOB,  HAJIEXXHOCTD
BOJJOOTBEJIEHN S, TEXHUKO-PKOHOMHWYECKUE TIOKA3ATEJIM BOJOOTBEJIEHIS,
TAPU®Bl HA YCJIYIM BOJIOOTBEJIEHUS, TEXHUYECKUE U TEXHOJIOTMYECKHUE
[IPOBJIEMBI B CVIIECTBVYIOIIMX  CUCTEMAX BOJJOOTBEJEHNAI
MYHUILIUIIAJIBHOT'O OBPA3OBAHKSI.

OOBEKTOM  HCCIIEOBAHUS  SBISUIUCH  CHUCTEMBbI  IIGHTPAJM30BAHHOTO M JIOKAJIBHOTO
BOZI00TBeIeHU MyHHUIIUTIaIbHOTO 00pa3oBanust boopoBckoe.

Ienb paboThl HAa JAHHOM 3Talle — aHAJIU3 CYLIECTBYIOLIETO COCTOSHUSI CUCTEM BOJOOTBEACHUS
MYHULUIAIBHOIO 00pa30BaHMUs.

B mpornecce paGoTbl:npoBeieH aHaMU3 (PYHKIMOHAIBHON CTPYKTYphl CYIIECTBYIOUIMX CHCTEM
BOJIOOTBEJICHUS;[TPOBE/ICHA OLIEHKA (DaKTUUECKOTO COCTOSIHUSI CUCTEM BOJIOOTBEJCHUS;COCTABIICHBI
OalaHChl MOIIHOCTHM M TPUCOEIMHEHHOM K KaHaJIM3alMOHHON CEeTH Harpy3KH;oNpeaeaeHbl
CYLIECTBYIOIIME PE3epBbl U JACPUUUTH yCTAaHOBIEHHONH MOIIHOCTH;BBISIBIEHbl OCHOBHBIE
CYLIECTBYIOIIME TEXHUUYECKHE M TEXHOJOTHMUECKHEe TMpoOJieMbl B CHCTEMax BOJIOOTBEACHUS
MYHMIIMIIAJIBHOTO 00pa30BaHUsl.

B pesynbrare paGoTsh:

® OIpEAesieHO, YTO HEKOTOpPbIE CHCTEMbl OYMCTHBIX COOpPYXEHMH HMEIOT 4Ype3BbIYaiiHO
BBICOKHH M3HOC —10 80%

e BBIBICH psAJ MNpoOleM B CHUCTEMax BOJOOTBEICHMs, TpeOYIOUIMX pelleHus B
NEePCHIEKTUBHOM Pa3BUTHH.

B HacTtosmeit paboTe UCIoIb30BATUCH CIIEIYIOIUE TEPMUHBI U ONIPEICIICHUS:

e 'CXeMbl BOJIOCHA0KEHUS M BOJOOTBEJCHMA" - COBOKYMHOCTh TI'pa)UUYecKoro (CXemsl,
YepTEXKH, TUIAHBI MOA3EMHBIX KOMMYHHMKALIMH HAa OCHOBE TOMOTpado-reoe3uYecKor MOJT0CHOBHI,
KOCMO- M a3p0()OTOCHEMOUYHBIE MaTepUaNIbl) U TEKCTOBOTO ONHCAHHS TEXHHKO-DKOHOMHYECKOTO
COCTOSIHUS LIEHTPAJIM30BaHHBIX CHCTEM TIOpSYEro BOAOCHAOXKEHHUsS, XOJIOAHOIO BOJOCHAOXKEHUS U

(I/IJ'II/I) BOOJOOTBCACHUA 1 HaHpaBHCHI/II}’I HX pa3BUTHA;
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e "TEeXHOJOrMYeCcKas 30Ha BOJOOTBEICHUS" - YaCTh KaHAJU3AIMOHHON CETH, MPUHAJIeKAILEH
OpraHM3aIiy, OCYIICCTBISIONIEH BOJOOTBECHUE, B TPEEax KOTOPOH 00ECIeunBaIOTCS TPUEM,
TPAHCIIOPTUPOBKA, OYKMCTKA W OTBEACHUE CTOYHBIX BOJ WJIM TNpsMON (0€3 OYMCTKH) BBITYCK
CTOYHBIX BOJ B BOJHEIN OOBEKT;

e 'SKCIuTyaTallMOHHAs 30HA" - 30Ha HKCIUTYaTAl[AOHHONW OTBETCTBEHHOCTH OpTraHHU3allNH,
OCYIIECTBIIAIONICH Tropsiuee BOJOCHAOKEHHE WM  XOJOJAHOE BOJOCHaOXKeHHe u  (WJIN)
BOJIOOTBEJICHUE, OMpEEICHHAs MO MPHU3HAKy 00si3aHHOCTEH (OTBETCTBEHHOCTH) OpraHHU3aIllUU IO
AKCIUTyaTaIluy [IEHTPAIM30BAHHBIX CUCTEM BOJOCHA0KECHHUS U (MJIM) BOJIOOTBEICHUS.

® ceTeBble OOBCKTHI BOJOOTBENICHUSI — COOPYXKCHHsI U 00OpYyJIOBaHUE HA KaHATM3AI[MOHHBIX

CETAX O6CCHC‘-II/IB3.IOH_[I/Ie TPAHCIIOPT CTOKOB OT UCTOYHUKA JO OUUCTHBIX coopymeHHﬁ;
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BBenenue.

Cxema BOJOOTBEJCHHS MYHHIMIIAIGHOTO O0pa3oBaHMs pa3padaThIBaeTCS C  IEJIBIO
obecrieueHnsT HAJEKHOTO W KauyeCTBEHHOT'O BOJOCHAOKEHHWS MOTPEOUTENeH ¢ ydeToOM MPOTHO3a
rpagoCTpOUTEIbHOrO pa3Butus Ha nepuon Ao 2023 roma. Cxema BOJOOTBENEHHUS JOJKHA
OIpCACIINTD I[aJIbHefIH.IyIO CTPATCTUIO U CAUHYIO IMOJIMTHUKY IICPCICKTUBHOI'O Pa3BUTUSA CUCTEM
BOJIOOTBEJICHHUSI MyHHIIMITAILHOTO 00pazoBaHus boOpoBckoe.

Ha nepsoM stane pazpabotku Cxembl BogooTBeaeHust MO boGpoBckoe mpoBoAMIICS aHAIIN3
CYIIECTBYIOIIETO TMOJIOKeHUs B cdepe (GopMupoBaHUs, TpaHCIOpTa U  HepepadOTKU
KaHAJIM3aLMOHHBIX CTOKOB C IIEJIBI0 OINpe/eieHuss 0a30BOro YpOBHS OCHOBHBIX IIOKa3aresnen
q)yHKL[I/IOHI/IpOBaHI/ISI CHUCTCM BOAOOTBCACHUA U BBIABJIICHHA CYHICCTBYOIINUX HpO6HeM.

3a 6a30BbIi TIepuoO B pa3pabareiBaeMoli Cxeme BOJOOTBEICHUS MIPUHATO CYIECTBYIOIIEE
cocrosinue Ha 31.12. 2012 r.

bazoBbiMU maHHBIMU TSI pa3paOOTKH HACTOSIIETO pasfieia padoThl SBISUIUCH MCXOJHBIC

JlaHHbIEe npenocTaBieHHbie Amunuctpanueit MO boOposckoe
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Paznen 1. "CymecrBymomiee mojoxkeHue B  cdhepe  BOJA0OTBeIeHHS

MynununaabHoro oopazosanusi booposckoe™

B Hacrosiiiiee BpeMsi B MyHHITMIIAIBHOM 00pa3oBaHny boOpOBCKOe HM IIEHTPATM30BaHHON CHCTEMBI
KaHAIM3ALMM, HU OYMCTHBIX cOOpykeHHid HeT. CToku cOpachlBalOTCsi B BBITPEOHBIC SIMBL, OOIIME
OTCTOMHMKH 1 B BOJIOEMbI 0€3 OUUCTKH.

[ToTpebyercst yCTpOCTBO OYUCTHBIX COOPYKEHUH.

OuuCTHBIE COOpPYXEHHS MPEAYCMATPUBAIOTCS IOJIHONW OMOJOTMYECKOW OYMCTKM Ha HOBBIX
TEXHOJIOTHSX C JABOWHOM JOOYMCTKOM Ha (MIbTpax M YCUJIEHHBIM o0Oe33apakuBaHueM. B cocraBe
KOMIUIEKCA OYKCTHBIX COOPYKEHHH HEOOXOIMMO IpeIyCMOTPETh II€X MEXaHWYECKOro O00€3BOXKMBAHUS
0CaJIKa, CTPOUTEIBLCTBO KOTOPOr'o MO3BOJIUT 3HAYUTEIBHO CHU3UTHh HETATUBHOE BIUSHUE OYUCTHBIX
COOpY>KEHHUM Ha OKPYXKAIOLLYI0 CPENy U COKPATUTh 10 MUHUMYMA IIJIOIIA/lb UIOBBIX IUIOMIAI0K.
Jlis kaHamM30BaHUS HOBBIX IUIOLIAIOK KMJIMIIHOIO CTPOUTENLCTBA MOTPEOYETCs] CTPOUTEIBCTBO
camoTteuHo-HanopHol cetn u KHC.

Ha Teppuropusix KOTTEIKHOM 3aCTPOMKH, B LEJAX COKPALIEHUsA 3aTpaT HAa CTPOUTEIBCTBO U
MOCJIEYIOILYIO DKCILUTyaTal[Ml0 MHXKEHEPHBIX CETEH U COOPYKEHHM, a TaKKe€ BO3MOYKHOCTH MX
BBOJa (IyCKa) OTIEJIbHBIMH y4YacTKaMH, HEOOXOJAMMO IpPHU MPOEKTHUPOBAHUM YETKO OIPEAEIATh
3TAITHOCTh 3aCTPOMKH. [Ipm 3TOM MOJKHO Y4YHTBHIBATHCS, YTO BBOJ B JKCILIyaTallMI0 JOMOB M
MOJKJIIOYAEMBIX K HUIM MHXEHEPHBIX KOMMYHHUKALUH CJIeyeT HAYMHATh, KaK IIPABUIIO, C YYACTKOB,
HanOoJee OJIM3KO PACMIONOKEHHBIX K KaHAJIN3AMOHHBIM CETSAM WJIM OYHUCTHBIM COOPYKEHUSIM.

B cimydae HEBO3MOYKHOCTH MOJKIIIOUYEHHsI KOTTEKHOM 3aCTPOMKHM K LIEHTPAJIM30BAHHOM CHCTEME
KaHaJU3aluu JUIs KaXJI0ro ydyacTka HeoOXOJIMMO YCTPOMCTBO BOJOHEMPOHHUIIAEMBIX BHITPEOOB C
OpraHM3alyeil BBIBO3a CTOKOB aCCEHU3alMOHHBIM TPAHCIIOPTOM.

3arps3HEHHbIE TPOM3BOJCTBEHHBIE CTOYHBIE BOJABI Iepesl cOPOCOM B XO3SHCTBEHHO-OBITOBYIO
KaHaJU3alUI0 JOJDKHBI MIPOWTH OYMCTKY Ha COOCTBEHHBIX JIOKAJIBHBIX OYMCTHBIX COOPYKEHUSX.
O}dexTuBHBIM  pelieHueM s NPOM3BOJACTBEHHBIX 30H  SBIAETCS CXE€Ma  OYUCTKHU
HPOM3BOJICTBEHHO-/I0KAEBBIX CTOYHBIX BOJI HA OUHMCTHBIX COOPYKEHHUIX B €IMHOM MOHOOJIOKE.

B nepcniektuBe, ¢ 1eIbI0 YMEHBIIEHUSI 00BEMOB 3AJMOBBIX COPOCOB B CUCTEMY KaHAJIM3aLlMH, Ha
BCEX TMPENNpPUATUSIX HEOOXOAMMO CTPOUTENBCTBO CHCTEM OOOPOTHOTO BOJOCHAOKEHUS ISt
MOBTOPHOT'O UCIIOIb30BAHUS BOJIBI.

s obecrieueHnss HaqeKHOW W Oe3aBapuiHOM pPaOOThI CHCTEMBI BOAOOTBEEHUS] MYyHHIMMAIBHOTO

o0pazoBanusi TpeOyeTcs:
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- BECTU PEMOHT M NEPEKIAKy MOJOCTBIO M3HOLICHHBIX TPYOOIPOBOJOB CAMOTEYHO-HAIIOPHON CETH
MYyHULMIIUTBHOIO 00pa30BaHUS C UCIOIB30BAHUEM COBPEMEHHBIX MATEpHasIoB, a TaK K€ IPOKIAbIBATh
HOBBIE;

- BECTU CBOEBPEMEHHYIO PEKOHCTPYKIMIO HANOPHBIX KoJuiekTopoB oT KHC, uTo yBeanunt ux
IPOMYCKHYIO CIIOCOOHOCTh U CPOK CIIY>KOBI, a Iie HEOOXOIUMO MPOJIOKUTH BTOPbIE HUTKHU HATIOPHBIX
koswiekTopoB oT KHC, uto obecrnieunT Haie:KHOCTh GYHKIIMOHUPOBAHUS CUCTEMBI KaHAJIU3aLUU.
OKcIuTyaTalel CUCTEeMbl ObITOBOM KaHAJIM3ALUKU 3aHUMAETCs UX COOCTBEHHUK — aJMUHUCTPALIUS

MO Bbobposckoe
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Pasznen 2. "banaHcel cTOYHBIX BOJ B cucTeMe BoaooTBeaeHuss MO boopoBckoe™

HopMbI BOT0OTBEIEHHMS M PACYETHOE KOJIMYECTBO CTOYHBIX BO/L.
Hopmbl BofooTBeieHys! IPUHSTHI B COOTBETCTBUH C Mpuka3zoM Ne45 ot 16 mas 2013 1.
Pacxon cTOYHBIX BOJI OT MPOMBIIUIEHHBIX NPEANPUSTHIA TPUHIT B COOTBETCTBHU C TIpuMedanreM Ne 2 k
tabmuue Ne 3 CI1 32.13330-2012 B pa3mepe 25% pacxoia CTOKOB OT HAaCEJICHHS.
OO6beM CTOUHBIX BOJ OT MIPOMBIIIICHHBIX U CETTLCKOXO03SIMCTBEHHBIX MTPEANPUATHI ONpeIeIeH Ha

OCHOBAHUU YKPYITHEHHBIX HOPM.

Ta6muma 1. BogooTBenenne Ha IEpBBIi TaIl

Hopma IlepBbIil 3Tan pa3BUTUA
BOJIOOTB Koopdun.
HaumenoBanue — CyTOYHOM Pacxon | eopoi CekyHn
norpedureneit HEPaBHOM Hacenerme THIC HBIi
3 .
M [aen.* epHOCTH TBIC. YeJl. eyt (M3/a).
MecsIl (a/c)
1 2 3 4 5 6 7
Hacenenne
3acTpoiika 3JaHUsIMU,
000py1I0BaHHBIMU
BHYTPEHHUM
BOJAOIIPOBOAOM 1 1,854 1,1 1,363 0,132 5,50 1,53
KaHaJIU3aIuen ¢
BaHHBIMH U
MECTHBIMU
BOJIOHArpEBATEISIMU
Bcero mo MmyHUIIMTIAIBHOMY 00pa30BaHUIO 1,363 0,132 5,50 1,53
IIpoMBbIIIJIEHHOCTH
25% 0,033 1,375 0,382
Uroro 0,165 6,875 1,91
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Pasznen 3. "[Iporuo3 oobema crounbix Bog MO boGpoBckoe' .

Tabnuna 2. BonooTBeneHne Ha MIaHUPYEMBIH CPOK

Hopma [Inanupyemslii Cpok
BOJ/IOOTB Koogpnu.
HanmenoBanue CyTOYHOMI CekyHn
) eCHUA Haconere Pacxon YacoBoii )
norpedureneit HEpaBHOM THIC HBI
3 .
[qen.* . Yell.
Ml €pPHOCTH TBIC. He Ny cyT. (M3/4). o)
MecsL
1 2 3 4 5 6 7
Hacenenne
3acTpoiika 3JaHUsIMU,
000py10BaHHBIMU
BHYTPEHHUM
POARTPOROIONE 1854 11 1363 10121 |504 1,40
KaHaJIM3a1uen ¢
BaHHBIMH U
MECTHBIMU
BOJIOHArpeBaTENIIMU
Bcero mo myHuIunaibHOMY 00pa30BaHUIO 1,363 0.121 504 1.40
IIpoMBbIIIJIEHHOCTH
25% 0,03 1,26 0,35
Htoro 0,151 6,30 1,75
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Pa3znen 4. "IIpenio:xkeHnsi M0 CTPOUTENbCTBY, PEKOHCTPYKIIMU W MOJAEPHU3ANNH
(TeXHHYECKOMY IMEePEeBOOPYKEHUI0) O0BEKTOB LEHTPAJIU30BAHHONH CHCTEMBbI

BoaooTBeaennss MO booposckoe™
IlepedeHb OCHOBHBIX MEPONPUATHH 10 pealu3alUd CXeM BOJOOTBEICHMs, BKIIIOYAs
TEXHUYECKHE 0OOCHOBAHUS 3TUX MEPOIPUATHIA;
PerexHonorusanus OYUCTHBIX COOPYKEHUH C YBEIMYEHUEM IIPOU3BOAUTEILHOCTH!
- PexoHcTpykuuss 6i0ka OHOJIOrMYECKOM OYMCTKM B ILEISIX OOECHEeYeHUs HOPMATHUBHBIX
II0Ka3aTesIel 0 OUUCTKE CTOKOB.
- YCTpONCTBO OUHUCTHBIX COOPYKEHHUI ¢ IPUMEHEHNEM MEMOpPaHHBIX OMOPEaKTOPOB
BocTpeOoBaHHOCTh  TEXHOJIOTHMM €  HCIOJIB30BAaHMEM MEMOpaHHbIX OHOpPEaKTOPOB,

OTpeieNsIeTCs CIeAYIOIUMHU (aKTOPaAMU:

1. HGO6XOI[I/IMOCTI) COBCPHICHCTBOBAHUSA TCEXHOJIOI'MH OMOJOrHYECKOM OYMCTKH CTOYHBIX

BOJ B YCJIOBHUAX, KOTAAa MCHACTCA UX HCXOIHBIMI COCTaB,

2. TIOBBIIIICHUE Tpe6OBaHI/II>'I K Ka49CCTBY OYHIICHHBIX CTOKOB

3. YBCIIMUCHUC OTBCTCTBCHHOCTH 3a HAPYHICHUC HOPM C6p003. CTOYHBIX BOJ B BOOOCMEI.
TexHOJ0Irusl OYUCTKH € MCI0JIb30BAHHEM MeMﬁpaHHI)IX 6H0peaKTOp0B

TpaI[I/II_[I/IOHHBIC CIIOCOOBI  OMOJIOTMYECKOH OYMCTKH CTOYHBIX BOJA HpcamnojararoT
HCIIOJIb30BAHUEC BTOPUYHOTO OTCTOMHUKA. A B HOBOIl TEXHOJOIMH AKTHUBHBIN W OTACTAKOT OT

OUYMIIEHHON BOJIbI IPU OMOIIA MEMOPAaHBI.

I'maBHO# (yHKIMENH MeMOpaHbl B OYMCTHBIX COOPYKEHUSX SIBIISIETCS pa3jieleHne 0MoMacchl
(B3BELIECHHBIX YAaCTHI]) U CTOYHBIX BOJ. A3paIlMOHHBIN OJIOK PACIIONIOXKEH B OCHOBAaHUU MOIYJIS.
[{upKyISAUMOHHBIA TOK aKTUBHOTO WJIa BHYTPM MEMOPaHHOIO MOJIYJIE U B €MKOCTH CO3/1aeTcs
asparueit Bo3ayxom. TanreHnuanbHeii Tok B MBP mMemaeT 3a6uBaHnio MeMOpaHbl U 00ecIieunBaeT
HEOOXOUMBIN JUIMTENbHBIA (PUIABTP-IMKI. 3aTeM OUMIIEHHAas CTOYHAs BOJA MOCTYIAeT B 30HY

Pa3psAKCHUA, OTKYyla BBIBOAUTCA U3 MOAYJIA 110 MEPMEATOOTBOAAIIIUM pr6KaM
MemOpanHbiii 31eMenT. KoHcTpykums.

Hcnonp3yeT B OYUCTHBIX COOPYKEHUSIX MOJIOBOJIOKOHHBIE MeMOpaHbl, (PyHKIIMOHAIBHBIN
CJIOM KOTOPBIX COCTOUT U3 MOJMBEHWIIeH(PTOpUIa U Tonuddupa — HETKAHOW OCHOBBI JIJIS
HAHECEHHsI CEJIEKTUBHOTO cI0si MeMOpaHbl. [Ipy NCTIOIb30BaHUH 3TUX MEXAaHUYECKH U XUMHYECKU
CTOMKHMX BHICOKOMOJIEKYJISIPHBIX COETMHEHUH, CTAlI0 BO3MOKHBIM MPOU3BOJAUTH MEMOPaHBI

BBICOYAMNIIIETO KAYECTBA.
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Membpannwiti MoOy1b

MemOpaHy xapakTepu3yeT MaJIeHBKUH pasMmep TIOp, BBICOKas MOPUCTOCTb M Y3KOe
pacmpeneieHne Top Mo pasMmepaMm. Takas Mopdoiorus oOecreduBaeT BBICOKYIO YACIBHYIO
POM3BOJUTEILHOCT, MEMOpaHbl M OTJIMYHOE KayecTBO OYHMIICHHOH Bonbl. I[lpm sTOoM cama

MeMOpaHa BBICOKOYCTOHUMBA K 00pacTaHUIO M 3a0MBaHMIO.

IloBepXHOCTh MOJBIX BOJOKOH HMEET MWUIMApAbl MHKPOCKOIIMYECKHUX IOp, pa3Mep
KoTOpbIX cocraniser 1/1000 quamerpa yenoBeyeckoro Bosoca. OHM JEMCTBYIOT Kak (U3NUECKU

Oapbep, NPEeNsITCTBYS IPOHUKHOBEHUIO IPUMECEH, TIPYU ATOM IPOIYCKasi TOJIbKO MOJIEKYJIbI BOJBI.

Yemanoska c MeM6paHamu 68 KOMNAKMHOM UCNOJIHEHUU

ctp.12



CTOMMOCTB OYHMCTHBIX COOpY:KeHHH Ha ocHoBe MBP

CTOMMOCTb OYUCTHBIX COOPY>KEHHH C HCIIOIb30BaHHEM MEMOPaHHOTO OMOPEaKTOpa COMOCTaBUMA

CO CTOUMOCTBIO TPAAUITUOHHBIX OYUCTHBIX COOPY)KGHHfI.

IIpenmymecTBa cucTeM OYMCTKH CTOYHOM BOABI NpH ucnoab3oBanuu MBP

[IpumeneHne MeMOpaHHBIX OMOPEAKTOPOB AAET LETBIN PsAZl MPEUMYIIECTB MEPE]] TPAIUIHOHHBIMU

TEXHOJIOTUSMU 110 OYUCTKE CTOYHBIX BO/.

1. KoMnakTHOCTB COOPYKEeHHMIl M IKOHOMHUS 3eMJIU

OuuncTHBIE COOPYKEHHSI C IPUMEHEHHEM MEMOpPaHHOr0 OMOpeakTopa He CoJep:KaT OOJBIIOro

KOJIM4YECTBA MO,I[y.]'IGﬁ u 6J'IOKOB, COCTaBJIAIOMIUX Ppa3JIM4YHBIC J3Tallbl OYHCTKHU CTOYHOH BOJBI,

KOTOpBIfI HCO6XOI[I/IMBI npu TpaﬂHHHOHHOﬁ CXCME C BTOPpHUYHBIM OTCTOMHUKOM. Takum 06p330M,

OTCYTCTBUE BTOPUYHBIX OTCTOHHHUKOB, OJIOKOB (PUIBTPAIIMH U JOOUUCTKH JAET 3HAUUTENbHYIO 60 —

20% SKOHOMMIO IUIOIIAU 3€MJIM II0J] OUYUCTHBIE COOpYykeHus. B GonpinHcTBE paiionoB P®, 3T0

IMPUBOJUT K CepLGSHOI\/'I OKOHOMHHU ACHCKHBIX CPCACTB.

2. Bricouailiasi cTeneHb OYMCTKH

I/ICHOJIBS}’H TexHoJioruio MBP KOHICHTpPAUA aKTUBHOI'O MJIa B OYMCTHBIX COOPYKCHUAX NOCTUTaCT

10 - 20 r/n (B TO BpeMmsl, KaK B TPAJULIMOHHOM a3pOTEHKE OHA COCTaBIISIET 2 - 3 /).

biiarogapst yeMy mpoMCXOoIuT:

- MHTCHCHUBHAA aganTainysa W aBTOCCIICKIHA aKTHBHOI'O Wjia, a €ro BO3pacT YBCIIMYUBACTCA 10 45

JTHEH;

- BO3PAaCTACT KOHLUCHTpaIud 6I/IOMaCCBI, MMO3TOMY IIPpOLIECC HI/ITpI/I(I)I/IKaLII/II/I CTAHOBUTCS OoJiee

rIIyOOKUM, YeM €CIIH UCTIONIb30BaTh CXEMY OYHCTKU «a9POTEHK-BTOPUYHBIA OTCTOMHUKY.

KauecrtBo

HaummeHoBaHue EauHMLbl M3mepenuna | 3bderT ouncrrm, % .
OUMLLLEHHOMW BOAbI

B3eelleHHble BeWecTea mr/n >99 <1
XMK mr/n 80-98 <50
BMK: mr/n =97 <3
N-NH, mr/n 80—-90 <1
Obwwmit asot mr/n 36—280 <10
O6wwmi pocdop mr/n 62 - 90 0,2-1
HedTenpoayxTol mr/n =96 0,05-1
Obuwme N .

- KOE/100 mn >99,9 <100
ronupopmHble BarTepuu
®eranbHble KoNUGopPMHbIE .,
B KOE/100 mn - <20
DaKTEepUn
Konudaru KOE/100 mn - OTCYTCTBME
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Bricokoe kauecTBO OUMIIIEHHON BOJBI MOATBEPKAECHO SKCIIEPUMEHTAMHU, a TAKKE€ MUPOBOM
MPaKTUKOM UCTIOIB30BAHMS TaKUX cucTeM. COTJIacHO pe3yJibTaTaM SKCIIEPUMEHTOB,
KOHIIEHTpAllUU BCEX 3arpsi3HEHUN B OUUILIEHHOW CTOYHOU BoJie coopykeHui ¢ MBP HamHoro
HUKE, YeM Y OOBIYHBIX COOPYKEHUIA, KOTOpbIE pPadOTAIOT MO CXEME «adPOTEHK-BTOPUIHBIN

OTCTOMHUK.

3. DKOHOMMYHOCTD MPHU IKCILTyATAUMN

- [IpH 3KCIUTyaTtauuu coopyxenuit ¢ MbP cHmxarorcst aHeprozarparsl. OTO IPOUCXOAMT 3a CUET
TOro, yTo B coctaBe MBP comepkutcs HaMHOTO MEHbIIIE TEXHOJIOTUYECKOT0 000pY10BaHMs,
TaKOI'0 KaK HacOChl U BO31yXOYBHbIE MEXaHU3MbI. DTO MUHUMHU3UPYET KOJINYECTBO
noTpeOIIEMOM IIEKTPOIHEPTUH.

- paboTa cucTEeMBbI LIETUKOM KOMIIbIOTEpU3HpPOBaHA U aBTOMAaTHU3UPOBAHa, YTO MO3BOJISIET CBECTHU K
MUHUMYMY KOJIMYECTBO 0OCITY>KMBAIOIIEro epcoHala (370 0COOEHHO Ba)KHO JIJIsl CTAHLIUN
MPOU3BOIUTENBHOCTHIO Bhilie 400 M3/cyT)

- KOJIMYECTBO M30BITOYHOTO AKTUBHOTO MJIa B CHCTEMax ¢ MeMOpaHHBIM OnopeakTopom Ha 50 -

20% MeHblIe, 4YeM IIPU MCIIO0JIb30BAaHUHU € KIIACCUYECKOM TEXHOJIOTUH, YTO CYIIECTBEHHO CHUXKAET

3aTpaThbl HA YTHIIN3AIIHIO.

4. lllupokasn cepa npuMeHeHUs

Cucrempl ouuctkn Ha ocHoBe MDBP uCHOIB3ylOTCS B COOpPYKEHHUSAX  OUYHUCTKH
IPOMBIIUIEHHBIX WM CMEUIAHHBIX CTOYHBIX BOJA. C MOMOIIbI0 MEMOpPAaHHBIX OMOPEAKTOPOB MOKHO

MOJIEPHU3UPOBATh CYIIECTBYIOIIME OYHCTHBIE COOPY>KEHUS U OpraHu3oBath 3G EKTUBHBIN
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TEXHOJIOTHICCKHI nmponecc OYHUCTKHU oe3 KPYIHBIX JCHCKHBIX BIOKECHHM B KaIlMTAIbLHOE

CTPOUTCIILCTBO.

- CrpoutenbcTBo 0OJ0Ka JOOCYHWIKM W yTWIM3AaLMKM ocaaka (M0 OTAENbHOMY THPOEKTY),
CTPOUTENIBCTBO IUIOMAAKH CKJIAQIUPOBAaHUS M KOMIIOCTUPOBAHHSA OCaJKOB, CTPOUTEIBCTBO
IUIONIAIKK  CKJIAJAUPOBAHMSI M KOMIIOCTMPOBaHHMS OCAaJKOB B LENAX CHW)KEHHA IUIaThl 3a
pa3MelIeHre 0TX0/10B ¥ COKpAIEHUs IIJI0LIa 11 WIOBBIX KapT.

- [IpoBenieHne pekyabTUBAIIMK UIOBBIX KapT HA OYUCTHBIX COOPYKEHUSX.

- CTpOUTENBCTBO CUCTEMBI KaHAJIN3ALMKA HACEJIEHHBIX ITyHKTOB, HE HMEIOIINX LEHTPAIN30BAHHYIO
CUCTEMY BOJOOTBEJEHUS, TAK K€ CTPOUTEIHCTBO HOBBIX OYHUCTHBIX COOPY>KEHHH. J[aHHBIE MEpbI
MO3BOJIAT 3aLIUTUTh HCTOYHUKHU BOJOCHA0KEHHS OT U3JIHMIITHETO 3arps3HEHUS] CTOYHBIMU BOJIAMH.

- PekoHCTpyKLMS CYIIECTBYIOIIMX KaHAJIW3AalMOHHBIX CETel, HaXOISAIIMXCS B aBapUHHOM U
OJIM3KOM K HEMY COCTOSIHUU

- Pa0oThl O KanmuTalbHOMY PEMOHTY M BOCCTAHOBJICHHIO Pa0OTOCIIOCOOHOCTH OECXO3HBIX ceTeit
KaHaJIM3aluy, nepenanHbix Ha 6ananc MO BoOpoBckoe B IENsX TOBEIEHHs COCTOSHUS OECX03HBIX

ceTel 10 HOPMATUBHBIX TPEOOBAHUHA.
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Pazgen 5. '"OJkojorudyeckue AacnmeKTbl MeEPONPHUSTHIL 1O CTPOMTEJILCTBY,
PEKOHCTPYKUMH MW MOJEPHU3ANMU O00bEKTOB LEHTPAJIM30BAHHBLIX CHCTEM

BoaooTBeaennsi MO booposckoe”

Bce ouncTHbIE COOpYXEHHUS MpPELyCMaTpUBAIOTCS MOJHOM OMOJIOrMYECKOW OYMCTKU Ha
HOBBIX TEXHOJIOTUAX C JJOOYUCTKOM, YTO ITO3BOJIMT 3HAUUTENIBHO COKpaTuTh C33.

Ha teppuTtopusx KOTTE€IKHOM 3aCTPOMKH, B LIEJIAX COKPALIEHUS 3aTPAT HA CTPOUTEILCTBO U
MOCJIEIYIOIIYI0 DKCIUTyaTal[il0 MHKEHEPHBIX CETEHd M COOPYKEHHH, a TakKe€ BO3MOYKHOCTH MX
BBOJIa (IIyCKa) OTAENbHBIMM Y4YacTKaMH, HEOOXOAMMO IPU IMPOEKTUPOBAHUU UYETKO OIPEIeIIATh
JTAIHOCTh 3aCTPOMKHU. IIpyu 3TOM IMOJDKHO Y4YMTBIBATBCS, YTO BBOJ B JKCILIyaTallMl0 JOMOB U
IIOAKJIK0YAEMBbIX K HUM MH)KEHEPHBIX KOMMYHMKALUK CII€yeT HAYNHATh, KaK IIPABUIIO, C YYaCTKOB,
Haubosee OJIM3KO PacHOIOKEHHBIX K KaHAJIU3aMOHHBIM CETAM WM OYHCTHBIM COOPYKEHUSM.

B ciayuyae HEBO3MOXHOCTH NOJKIIOUEHHUS KOTTEKHOM 3aCTPOMKHM K LEHTPAIM30BAHHOU
CHUCTEME KaHaIW3alUHM Uil KaKAOro y4acTKa HEo0XOJMMO YCTPOWCTBO BOJOHETPOHHUIIAEMBIX
BHITPE0OOB C OpraHu3alfel BEIBO3a CTOKOB aCCEHU3AIIOHHBIM TPAHCTIOPTOM.

3arpsi3HeHHbIE IPOU3BOICTBEHHBIE CTOUYHBIE BOJIBI IIEPE]] COPOCOM B XO03HCTBEHHO-OBITOBYIO
KaHAJIM3aLUI0 JO0JDKHBI IPONTH OYMCTKY Ha COOCTBEHHBIX JIOKAJIbHBIX OUMCTHBIX COOPYKEHUSX.

S(I)(bCKTI/IBHBIM pCIICHUCM JII MMPONU3BOACTBCHHBIX 30H ABJIACTCA cXeMa OYHCTKHU

MPOU3BOACTBCHHO-AOXICBLIX CTOYHLIX BOJA HA OUUCTHBIX COOPYIKCHUAX B CAUHOM MOHOOJIOKE.
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Paznen 6. "OneHka mNOTPEeOHOCTH B KANUTAJbHBIX  BJIOKEHHSIX B
CTPOUTEIbLCTBO, PEKOHCTPYKUHIO u MO/IEPHU3AUIO 00LEKTOB

HEeHTPAJTU30BaHHOI cucTeMbl BOT00TBeAeHuss MO booOpoBckoe
[MoTpebyercst yCTPOMCTBO OYUCTHBIX COOPYIKECHUH.

O4YuCTHBIE COOPYKEHHS MPEAYCMATPUBAIOTCS TOTHON OMOJIOTMYECKOW OYMCTKH Ha HOBBIX
TEXHOJIOTUSIX C JIBOMHOHM JOOYMCTKON Ha (MIBTPaxX W yCHJICHHBIM oOe33apakuBaHHeM. B cocraBe
KOMIUICKCA OUKCTHBIX COOPY)KCHHI HEOOXOIMMO IPEIyCMOTPETh I[eX MEXaHUYECKOro O0C3BOYKUBAHHSI
ocaaka, CTpOUTCIILCTBO KOTOPOI'O MO3BOJIUT 3HAYUTCIIBHO CHU3UTH HCTATUBHOC BJIUSAHUEC OYUCTHBIX
COOPY’KEHHI Ha OKPYKAIOIIYIO CPEAY U COKPATUTh JO MUHUMYMa IUIOIIA/Ib WIIOBBIX IJIOMIAJ0K.

JInsi  KaHANIM30BaHHWS HOBBIX IUIOIIAJOK OSKWJIMIIHOTO CTPOUTENBCTBA MHOTpeOyeTcs
CTPOMTENIBCTBO caMoTe4YHO-HanopHou cetn u KHC.

[TotpeOyeTrcst yeTpOHCTBO KaHATU3AIMHOHHON CETH C MEPCIIEKTUBHBIM YBEIUUCHUEM €€ TIPOITYCKHOU
CITOCOOHOCTH.

Ha Tepputopusix KOTTEDKHOM 3aCTPOUKH, B IIEJISAX COKPAILECHHS 3aTpaT Ha CTPOUTEIHCTBO U
MOCJICIYIOIIYE0 IKCIUTyaTalluil0 HHKECHEPHBIX CETeH U COOPYXKCHUH, a TaKKE BO3MOXKHOCTH HX
BBOJIa (ITyCKa) OTAENBHBIMH YYacTKaMH, HEOOXOJWMO TPH MPOEKTUPOBAHUU UYETKO OIPEICIISATh
OTAITHOCTH SaCTPOfIKPI. HpI/I O9TOM OOJDKHO YYHMTBIBATBHCA, YTO BBOA B JKCILUIyaTaUKO JOMOB H
MOAKIIFOYAC€MBbIX K HUM MHKCHCPHBIX KOMMyHI/IKaHI/Iﬁ CJICAYyCT HAYMHATh, KaK MpaBUJIO, C y4aCTKOB,
HanOoJee OJIM3KO PACIIONOKEHHBIX K KaHAIM3AIIMOHHBIM CETSM WJIA OYHUCTHBIM COOPYKEHHSIM.

B ciiyuae HEBO3MOXHOCTH TOIKJIIOUCHHSI KOTTEPKHOW 3aCTPOUKH K LEHTPAIU30BAaHHON CHUCTEME
KaHAJIM3alUU U KaXJI0T0 ydacTKa HEOOXOJMMO YCTPOWMCTBO BOJOHEIPOHHMIIAEMBIX BHITPEOOB C
OpraHu3aIiei BEIBO3a CTOKOB aCCEHU3aIMOHHBIM TPAHCTIOPTOM.

3arpsi3HEHHBIC TPOM3BOJICTBEHHBIC CTOYHBIC BOJBI TIEpea COpPOCOM B XO3SHCTBEHHO-
OBITOBYIO KaHAJIM3AIMIO JOJDKHBI TMPOWUTH OYUCTKY HA COOCTBEHHBIX JIOKAJIbHBIX OUYHCTHBIX
coopyxeHusX. IOPEKTUBHBIM pEIICHUEM ISl MPOU3BOJICTBEHHBIX 30H SIBJIICTCS CXEMa OYUCTKU
IMPONU3BOACTBECHHO-A0KACBBIX CTOYHBIX BOJ HA OUHMCTHBIX COOPYKECHUAX B CAUHOM MOHOOJIOKE.

B mepcrnektuBe, ¢ 1ENbI0 YMEHBIICHUS OOBEMOB 3alMOBBIX COPOCOB B CHUCTEMY
KaHAJIM3allMk, Ha BCEX MPEANPHUATHAX HEOOXOTUMO CTPOUTEIBCTBO CHUCTEM OOOPOTHOTO
BOI[OCH3.6)KCHI/I$I JJI1 TIOBTOPHOI'O MCTIOJIL30BaHWA BOJBI.

s obecniedeHns HaekHOM W O€3aBapHAHOM PaOOTBI CHUCTEMBI BOJOOTBEICHUS MYHHUIIMTIATLHOTO
o0pazoBaHws TpeOyeTCst:
- CBOEBPEMEHHO BECTH PEMOHT U TMEPEKIIA/IKY MOJIOCTHIO W3HOIICHHBIX TPYOOIPOBOIOB CAMOTEYHO-

HAIMOPHOW CETH MYHUILMIIAIBHOTO 00pa30BaHusI C UCTIONB30BAHUEM COBPEMEHHBIX MAaTEpHAJIOB;
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- CBOEBpPEMHHO BECTH PEKOHCTPYKIIMIO HAMOPHBIX KOJUIEKTOPOB, YTO YBEIHUYUT HUX
MIPOITYCKHYIO CITOCOOHOCTh M CPOK CIIYKOBI, a TJIe HEOOXOIMMO TPOJIOKUTEH BTOPBIC HUTKH HAIIOPHBIX

KOJIJICKTOPOB, YTO obecneyuT HaaACKHOCTb (I)YHKHI/IOHI/IpOBaHI/ISI CUCTEMBI KaHAJIN3all1uu.
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Paznen 7. '"lleseBble moka3aTeJd Pa3BUTHS HEHTPAJIM30BAHHOM CHCTEMBbI

BoaooTBenennss MO BoopoBckoe™

CozmepKUT LI€NEBbIE MMOKA3aTEIN pealu3aluy MEPONpPUATUN, MPETyCMOTPEHHBIX CXEMOM
BOJIOOTBEJICHUS, U X 3HAYEHUS C PA30MBKOM I10 TOJaM.
K OCJICBBIM IIOKA3aTCIsIM = ACATCIIBHOCTH OpFaHHSaHHﬁ, OCYHICCTBJIAIOIINX BOJOOTBCACHUC,

OTHOCATCA:

IIOKa3aTcJIn HAAC)KHOCTH U 66CHCDC6OI>1HOCTH BOOOOTBCACHNA.

- Jlons KaHanM3auMOHHOM CETH, HYKIAIOLIEHCS B 3aMEHE.

- IIpemycMarpuBaercs PpPEKOHCTPYKLHs YYacTKOB KaHAJIU3allMOHHOM CETU C BBICOKOM
CTEIEHBIO U3HOCA U HAXOAIIUXCS B ABAPUITHOM COCTOSTHUH.

- ABapHWITHOCTh Ha CETAX KaHAIM3AIUH (€1I/KM).

- B mensx CcHWKeHUs TMOKa3aTensl aBapUHOCTH, MPU PEKOHCTPYKLIMH CTapblIX U
MIPOKJIAJIbIBAHUY HOBBIX CETEW KaHAIM3ALMKU UCIIOJIb3YKTCS COBPEMEHHBIE U HAJIEKHBIE MATEPHUAJIBI
Y U3ENHS.

- 3HOC KaHAIMU3allMOHHBIX CETEH
- HeoOxomumo cBoeBpeMeHHOEe OOCIeIOBaHUS KaHATM3ALMOHHBIX CeTe W HX

PEMOHT/PEKOHCTPYKIIHS.

IOoKa3aTcJii KadycCTBa 06CJ'IV)I(I/IB8.HI/I$I a60HeHTOB;

- O0GecrneueHHOCTh HACEICHUS IEHTPATU30BAHHBIM BOJOOTBEACHHUEM.
- VYBenuueHnue (B TMPOIEHTHOM  COOTHONIICHWMH)  OOECIEUEHHOCTH  HacCeJeHUs
OCHTPAIU30BAHHBIM BOJOOTBCIACHHUEM. YCTpOﬁCTBO HOBBIX ceTei KaHaJIn3alluu B HACCJICHHBIX

IIyYHKTax MO BO6pOBCKO€, HC UMCHOIIUX HCHTPAIN30BAHHOI'0O BOAOOTBCICHUSI.

INOKa3aTCJInu Ka4yC€CTBA OYMCTKH CTOYHBIX BOJ,

- Jlosist CTOYHBIX BOJ (XO3SICTBEHHO-OBITOBBIX), MPOITYIIEHHBIX Yepe3 OYHCTHBIE COOPYKEHHS, B
o01eM 00beMe CTOYHBIX BOJ (B
IPOIIEHTaX)

- YCTpoicTBO HOBBIX KaHATM3AIMOHHBIX CeTel B HaceneHHbIX MyHKTax MO boOpoBckoe, He
UMEIOUINX IIEHTPAJIM30BAaHHOTO BOJOOTBEAECHHUS M BO3BEIACHHE OYHUCTHBIX COOPYKEHHH.
CBoeBpeMeHHOE OO0CITy’)KUBAaHHE, PEKOHCTPYKIMS, PETEXHOJOIM3aluss W BO3BEACHHUE HOBBIX
OYHCTHBIX COOPYKEHUM.

- Jlona crounbix Boja, oOpaOateiBaemblx no HJ/IT (HaumydmmM AOCTYNHBIM TEXHOJOTUSAM) (B

IPOLIEHTaxX)
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- Hcnonb30BaHNE COBPEMEHHBIX MAaTEPHAIOB U M3ACIMM HAa MOJIECPHU3MPYEMBIX M BHOBB
BO3BOJUMBIX OYHUCTHBIX COOPYIKCHUAX.
- Y ienpHOE 3HEPronoTpedIeHne Ha MepeKavKy U OYUCTKY cTOYHBIX Boja (KBT 4/M.ky0).

- YcraHoBKa KOMIICHCAaTOPOB peaKTHBHOfI MOIIHOCTH Ha 00BeKTax BOOJOOTBCACHUA.
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Pasznen 8. "'IlepeuyeHb BbISIBJEHHBIX 0€CX035IiiHBIX 00bEKTOB LIEHTPAJIM30BAHHOM
cucrembl BoaootrBeaenuss MO BboOpoBckoe U IepedYeHb OpraHu3alMu,

YIOJTHOMOYEHHBIX HA UX IKCILIyaTaluIo ' .

[To mamapiM Anmunuctpaiima MO BoOpoBckoe ceTw BOJOOTBEICHUS U AJIEMEHThI Ha HUX

0€3X035MHBI.
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