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Pegepar.

Oruer...21c., puc., 3 Tadm.

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
BO/100TBeIeHUs1 MyHuLIMnanbHOro o0pazoBaHusi MaHaeHcKoe.

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
obecrieueHHnsT HAJEKHOTO U KauyeCTBEHHOT'O BOJOCHAOKEHHWs MOTPEOUTENe ¢ ydeToM MPOTHO3a
rpagoCTpOUTEIbHOrO pa3Butus Ha nepuon Ao 2023 roma. Cxema BOJOOTBENEHHUS JOJKHA
OTIPENIeIUTh JNAIbHEHIIYI0 CTPATETHI0O W €IMHYI0 MOJUTHUKY IMEPCIEKTUBHOTO PAa3BUTHA CHCTEM
BOJIOOTBE/ICHUS] MyHUIIMIIATBHOTO 00pa3oBanus MaHaeHCKoE.

Ha nepBom »stame paspabotku Cxembl BogooTBereHuss MO MaHaeHCKOe MNpPOBOIUICS
aHAJIU3 CYUIECTBYIOLIErO TOJOXKEHUs B cdepe (opMmupoBaHUs, TpaHCIOPTa U mepepaboTKu
KaHAJIM3aLMOHHBIX CTOKOB C IIEJIBI0 OINpe/eieHuss 0a30BOro YpPOBHS OCHOBHBIX IIOKa3aTesen
(YHKIMOHMPOBAHUS CUCTEM BOAOOTBEICHUS U BBISIBJICHHUS CYLIECTBYIOIINX MTPOOIIEM.

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

bazoBpIMU maHHBIMU TSI pa3paOOTKU HACTOSIIETO pasfiena padoThl SBISUIUCH UCXOTHBIC

JlaHHBIE MpeiocTaBieHHbIe AMuHucTpanueit MO ManaeHckoe
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Paznen 1. "CymecrBymomiee mojoxkeHue B  cdhepe  BOJA0OTBeIeHHS

MynununaabHoro oopazopanus Manaenckoe''

B Hacrosimiee Bpemsi Ha Teppuroprii MO ManaeHCkoe JEHCTBYIOT aBTOHOMHBIE IEHTPATH30BAaHHBIC
CHCTEMBI BOJIOOTBE/ICHUS], IPUHUMAIOIINE XO3IHCTBEHHO-()EKAIbHbIE U IIPOM3BOJICTBEHHBIE CTOUHBIE BOJIBI
or mnocenenuii: IL.IlenTpanbupiii, C.Manaenku, C.Ky3pmenku, C.Apanbi, J[.b.I'omy6ouku,
J.X7101m0B0, SKCIUTyaTaluio KOTopbix ocyiectsisier MO ManaeHckoe.

B ocraibHbIX HACENEHHBIX MTyHKTaX MyHHLIMIIAIBHOTO 00pa30BaHUsI CUCTEMBI BOOOTBEICHUS M OYUCTHBIX
coopy>KeHHi HeT. Mcnob3yroTest BBITPEOHbIE SIMBL.

Takxe motpedyercs MOAepHU3AUS U PA3BUTHE OUHUCTHBIX COOPY KEHUH.

OuuncTHBIE COOPYKEHUS MPEAyCMATPUBAIOTCS MOJTHOM OMOJIOTMYECKON OYMCTKM HAa HOBBIX
TEXHOJIOTUSIX C JBOMHOHM JOOYMCTKON Ha (GMIBTpax W yCHJICHHBIM oOe33apakuBaHHeM. B cocraBe
KOMITIEKCA OYHMCTHBIX COOPYKEHHH HEOOXOIUMO IPEeILyCMOTPETh LEX MEXaHWYECKOro 00€3BOKHBAHUS
0CaJIKa, CTPOUTEIBCTBO KOTOPOrO MO3BOJIUT 3HAYUTEIBHO CHU3UTh HETATUBHOE BIUSHUE OYMCTHBIX
COOPYKEHHI Ha OKPYXKAIOIIyIO Cpely U COKPaTUTh O MUHUMYMa IIJIOLIAAb UIOBBIX IIOLIA0K.

JInsi KaHalMM30BaHWS HOBBIX IUIOINAZOK OSKWJIMIIHOTO CTPOUTENBCTBA TOTpeOyeTcs
CTPOUTENLCTBO camoTeuHo-HanopHoi cetu u KHC.

[TorpebyeTcsi pPEKOHCTPYKIUS KAHATU3AalMOHHOW CETH C YBEIUMYEHHEM €€ MPOIMYyCKHON
CHOCOOHOCTH.

Ha teppuTtopusix KOTTEIKHOM 3aCTPOMKH, B LIEJIAX COKPALIEHUS 3aTPAT HA CTPOUTEIBCTBO U
MOCTEAYIONIYI0 3KCIUTyaTallul0 WHKEHEPHBIX CETeM W COOPYXEHHM, a Takke BO3MOXXHOCTH HX
BBOAa (TycKa) OTIENbHBIMH y4acTKaMH, HEOOXOAMMO IMPH MPOCKTHUPOBAHHHM YETKO OINPEAEIsTh
ATANHOCTh 3acTpoiku. IIpu 3TOM JOMKHO YUYMTBIBATHCA, YTO BBOJA B OJKCILIyaTallUI0 JOMOB U
MOJIKJIFOYAEMBIX K HUM MHXEHEPHBIX KOMMYHHUKAIUH ClIeyeT HAaUMHATh, KaK IPAaBUJIO, C YYaCTKOB,
Haubosee OIM3KO PacHONOKEHHBIX K KaHAJIU3aUOHHBIM CETSM WM OYHCTHBIM COOPYKEHUSIM.

B ciayyae HEBO3MOXHOCTH MOAKIIOYEHUS KOTTEIHKHOW 3aCTPOMKM K LEHTPAIU30BAHHON CHCTEME
KaHAJIM3alUU U1 KaXJI0ro yyacTka HE0O0XOAWMO YCTPOMCTBO BOJOHEHPOHMIIAEMBIX BHIIPEOOB C
OpraHu3aleil BbIB03a CTOKOB aCCEHU3alMOHHBIM TPAHCIIOPTOM.

3arpsi3HEHHbIE TMPOU3BOJCTBEHHbIE CTOYHBIE BOJBI Iepea cOpocoM B XO34KWCTBEHHO-
OBITOBYIO KaHAJIM3AIMIO JOJDKHBI TMPOWTH OYMCTKY Ha COOCTBEHHBIX JIOKAJIBHBIX OYHUCTHBIX
COOpyXeHUsIX. DPPEKTUBHBIM pEIIeHHEM JIsi MPOU3BOACTBEHHBIX 30H SBIISETCS CXeMa OYHMCTKU
IIPOU3BOJCTBEHHO-A0XKAEBBIX CTOUHBIX BOJI HA OUHUCTHBIX COOPY>KEHUAX B €IMHOM MOHOOJIOKE.

B nepcrnektuBe, C 1LeIbI0 YMEHBUICHHS OOBEMOB 3allIOBBIX COPOCOB B CHUCTEMY
KaHaJIu3alMiid, Ha BCEX MPEANPUATUAX HEOOXOIUMO CTPOUTENIBCTBO CHCTEM OOOpPOTHOTO
BOJIOCHA0KEHUS IS IOBTOPHOT'O UCIIOJIB30BAHMUS BOJIBL.
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Jist obecrieueHust HaISKHOM 1 6e3aBapHITHOM pabOThI CUCTEMBI BOIOOTBEICHHS TOpOIa TpeOyeTCst:

- BECTH PEMOHT M TIEPEKIIAIKy TMOJIOCTBIO M3HOIICHHBIX TPYOOIPOBOJIOB CAMOTEYHO-HAIIOPHON CETH
TOpOJIa C KICTIONB30BAaHIEM COBPEMEHHBIX MaTePHAIIOB;

- MOCTETIEHHO MpoBecTH pekoHCTpyKrio Bcex KHC ¢ 3aMeHo0it HacOCHOTO M 3JIEKTPHUYECKOTO
000pyI0BaHUs, YTO MOBBICUT HAJE)KHOCTh X PaOOTHI;

- BECTH PEKOHCTPYKIMIO HAMOPHBIX KOJUIEKTOpoB oT KHC, 4To yBEIHUYUT MX MPOIYCKHYIO
CHOCOOHOCTh M CPOK CIIYKOBI, a IJ1e HE0OX0AUMO TPOJIOKUTH BTOPBIC HUTKU HATIOPHBIX KOJUIEKTOPOB OT
KHC, uto obecrieunt Hae)KHOCTh (PYHKITMOHUPOBAHUS CUCTEMbI KaHATH3AI[UH.

Tabnuna 1. XapakrepucTrka KaHAIM3AIMOHHBIX CETEH

No No HaumenoBaHue y4yacTka BOJOIPOBOIHOMN Hwuamerp, | Jnuna, | Marepuan l'on
/1 KOJIOAIA ceTH MM M TpyO YKITaIKA

[T.IlenTpanbsHELHT 150 2500 1979

C.Manaenku 150 1000 1986

C.Ky3bMeHKH 150 1500 1980

C.ApaHsl 5000 1981

J.b.I'ony60ouku 5000 1983
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Pazgen 2. "BagaHchl CTOYHBIX BOJI B cHcTeMe BoaoorBeaenus MO
Manaenckoe"'

HOpMI)I BOJ0OTBECICHUA H PACICTHOEC KOJTHYIECTBO CTOYHBIX BO/I.
HopMmb1 BoooTBeIeHS IPUHSITHI B COOTBETCTBHH C IprKa3oM Ne45 ot 16 mas 2013 1.
Pacxox cTOYHBIX BOJ| OT MPOMBIIUICHHBIX MPEIIPUSITHIA TPHHST B COOTBETCTBUH C MPHUMEYaHUEM
Ne 2 x Tabmune Ne 3 CIT 32.13330-2012 B pazmepe 25% pacxona CTOKOB OT HacEIeHHSI.
OOBeM CTOUHBIX BOJ OT IIPOMBILIIEHHBIX U CEITLCKOXO03SIMCTBEHHBIX MTPEANPUATHI ONpeeieH Ha

OCHOBAHUU YKPYITHEHHBIX HOPM.

Tabnuna 2. BonooTBeneHue Ha nepBblid ATan

Hopma [TepBolii 3Tan pa3BuTUs
BOJIOOTB Koogun.
Haumenosanue eneHus CYyTOYHOM Pacxon Yacosoii CexyHn
norpeouTenei HEPAaBHOM Hacenerme THIC HBIH
3 .
M [aen.* epHOCTH TBIC. Y€Jl. M3/cyT (M3 /).
MECSII] (ar/c)
1 2 3 4 5 6 7
Hacenenue
3acTpoiika 3JJaHUsIMU,
000pyI0BaHHBIMU
BHYTPEHHUM
BOAOTIPOBOAOM 1 1,854 1,1 3,000 0,384 16,0 4,44
KaHaJIU3aIuen ¢
BaHHBIMU U
MECTHBIMU
BOJIOHArpeBaTEIISIMU
Bcero no myHunumaibHOMY 00pa30BaHHUIO 3,000 0,384 16,0 4.44
IIpoMBbIILJIEHHOCTH
2504 0,096 4,00 1,11
Hroro 0,48 20,00 5,55
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Pasznen 3. "IIporuo3 oobema crounnix Bog MO ManaeHckoe™

Tabnuna 3. BonooTBeneHne Ha MIaHUPYEMBIH CPOK

Hopma [Inanupyemslii Cpok
BOJIOOTB Koopdu.
HanmenoBanue — CyTOYHOMI Pacxon | y _ | Cexynn
y Hacenenue acoson y
norpedureneit HEPaBHOM THIC HBI
3 .
M [aen.* epHOCTH TBIC. YElL. eyt (M3 /).
MecsII] (a/c)
1 2 3 4 5 6 7
Hacesienne
3acTpoiika 3JaHUsIMU,
000py10BaHHBIMU
BHYTPEHHUM
BOAOTIPOBOIOM H 1,854 1,1 3,000 0,353 14,71 4,08
KaHaJau3anuen ¢
BaHHBIMH U
MECTHBIMU
BOJIOHArpeBaTeISIMU
Bcero mo myHuIunaibHOMY 00pa30BaHUIO 3,000 0,353 14,71 4,08
IIpoMBbIIIJIEHHOCTH
2504 0,09 3,68 1,02
Hroro 0,44 18,38 5,11
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Pa3znen 4. "IIpenio:xkeHnsi M0 CTPOUTENbCTBY, PEKOHCTPYKIIMU W MOJAEPHU3ANNH
(TeXHHYECKOMY IEePEeBOOPYKEHUI0) O00BEKTOB LEHTPAJTU30BAHHONW CHCTEMbI

BogooTBeaenuss MO Manaenckoe''
[lepeueHb OCHOBHBIX MEPOINPHUATHA 1O peadu3alid CXeM BOJOOTBEICHHUS, BKIIOYAS
TEXHHYECKHE 000CHOBAHUS ITHUX MEPOIPHSITHIA,
PeTexHoMOrM3aIus OYUCTHBIX COOPYKEHUH C YBEIMUCHUEM IPOU3BOAMTEILHOCTH:
- Pexonctpykmus Onoka OWONOTMYECKOM OYHMCTKH B MENAX OOecrmeueHus: HOPMATHBHBIX
IIOKa3aTeJIel M0 OYHUCTKE CTOKOB.
- YCTpOHCTBO OUHUCTHBIX COOPYKEHHUM ¢ IPUMEHEHHEM MEMOpPAaHHBIX OMOPEAKTOPOB
BocTpeboBaHHOCTH TEXHOJIOTHI € UCTIOIh30BaHUEM MEMOPaHHBIX OHOPEaKTOPOB,
oTpeeNsaeTcs CIeAYIUMU (aKTOPAMHU:
1. He0OXOIUMMOCTh COBEPIICHCTBOBAHUS TEXHOJIOTHUH OMOJIOTUYECKON OYMCTKH CTOYHBIX BOJI B
YCIIOBUSX, KOT/Ia MEHSETCS X UCXOIHBIN COCTaB,
2. IOBBIIICHUE TPEOOBAHUH K KAYECTBY OUHIIICHHBIX CTOKOB

3. YBCIIMUCHUEC OTBCTCTBCHHOCTH 3a HAPYUICHUC HOPM C6pOC€l CTOYHBIX BOJ B BOOOCMBI.
TexHOJ0TrusA OYUCTKH € UCI0JIb30BAHUEM MeMﬁpaHHLIX GnopeaKTopOB

TpaguionHeie croco0bl GMOIOTUYECKONM OUUCTKUA CTOYHBIX BOJI IPENONAratoT
MCIIOJIb30BaHNE BTOPUYHOTO OTCTOMHMKA. A B HOBOW TEXHOJIOTMH aKTUBHBIN WJI OTJEISIIOT OT
OUYMIIEHHON BOJIbI IPU OMOIIA MEMOPAaHBI.

['maBHOM QyHKIMENH MeMOpaHbl B OYMCTHBIX COOPYKEHUSX SBISETCS pa3/ieieHre 6noMacchbl
(B3BELIECHHBIX YACTHI]) U CTOYHBIX BOJ. A3PAI[MOHHBIN OJOK pacrooKeH B OCHOBAaHUHU MOIYJIS.
LupKyIsIMOHHBIN TOK aKTUBHOTO MJla BHYTPH MEMOPAHHOTO MOAYJISI U B €MKOCTH CO3/1aeTCsl
asparueit Bo3ayxom. Tanrennuansueiii Tok B MBP memiaer 3abuBanuto MeMOpaHbl 1 00ecrieyuBaeT
HEOOXOUMBIN JUTUTENbHBIN QUIBTP-IMKIL. 3aT€M OUUIICHHAs] CTOYHAs BOJA MMOCTYIAET B 30HY

paspsKeHMs, OTKY/1a BBIBOAUTCS M3 MOAYJIS IO NEPMEATOOTBOASAIINM TPyOKaMm.
MemOpannblii 31emenT. KoHCTpyKIHUS.

Hcnonb3yeT B OUUCTHBIX COOPYKEHUSX MOJIOBOJIOKOHHBIE MEMOpaHbl, (QyHKIMOHATIBHBIH
CJIOI KOTOPBIX COCTOMT U3 MOJIMBEHWIIEHPTOpUIA U NOIM3(PUpa — HETKAHON OCHOBBI JUIS
HAHECEHUs CEJIEKTUBHOTO cJi0sl MeMOpaHsbl. [1py UCcTIoNnb30BaHNM STHX MEXaHUYECKH U XUMUYECKH
CTOMKHMX BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH, CTalI0 BO3MOKHBIM MPOU3BOAUTH MEMOPaHBI

BBEICOUYAMIIIETO KaUeCTBA.
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Membpannwiti MoOy1b

MemOpaHy xapakTepu3yeT MaJIeHbKUN pa3Mep Mop, BHICOKAs TOPUCTOCTD U Y3KOE
pacmpenesnenue mop mo pazmepam. Takas Mopdosiorust odecriednBaeT BHICOKYIO yIEIbHYIO
MPOM3BOIUTEILHOCT MEMOPAHBI ¥ OTIIMYHOE KAYECTBO OYMIIEHHOM BObI. [Ipu 3TOM cama

MeMOpaHa BBICOKOYCTOHUMBA K 00pacTaHUIO M 3a0MBaHMIO.

IToBepXHOCTb NOJIBIX BOJIOKOH UMEET MIJIIMAP/Ibl MUKPOCKOIIMUECKUX Op, pa3mep
KOoTOpbIX cocTaBisgeT 1/1000 nuamerpa yenoBeueckoro Bosoca. OHM JEHCTBYIOT Kak (pU3HUECKUil

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

Yemanoska c MeM6paHamu 68 KOMNAKMHOM UCNOJIHEHUU
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CTOMMOCTB OYHMCTHBIX COOPYKeHH Ha ocHoBe MBP

CTOMMOCTh OUMCTHBIX COOPYKEHHI C UCTIOIh30BAaHUEM MEMOPAHHOTO OMOPEaKTOpa COMOCTaBUMa

CO CTOUMOCTBIO TPAAUITUOHHBIX OYUCTHBIX COOpymeHHfI.
IIpenmymecTBa cucTeM OYMCTKH CTOYHOM BOABI NpH ucnoab3oBanuu MBP

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

TEXHOJIOTUSMU 110 OYUCTKE CTOYHBIX BO/.

1. KoMnakTHOCTH COOPY’KeHUH M IKOHOMHUSI 3eMJIH

O4uCTHBIE COOPYKEHUS C TPUMEHEHHEM MeMOpaHHOTO OMOopeaKkTopa He CoJiepKaT OOJIBIIIOTO
KOJIMYECTBA MOJyJIeH 1 OJI0KOB, COCTABISIONIUX PA3IMUHbIC dTAlbl OUUCTKUA CTOYHOW BOJBI,
KOTOPBII HEOOXOAUMBI MTPH TPATUIIMOHHON CXeMe C BTOPUYHBIM OTCTOMHMKOM. Takum oOpazom,
OTCYTCTBHE BTOPUYHBIX OTCTOMHUKOB, OJIOKOB (DUIIBTPAIIUU U JTOOYMCTKH AT 3HAUUTEIbHYIO 60 —
20% PKOHOMMIO TUTOLIAIN 3€MJTH TI0]T OYMCTHBIC COOpYyKeHHs. B GonbinHcTBe paitoHoB PD, 3To

IMPUBOAUT K CepBCSHOﬁ 9KOHOMHHU ACHCKHBIX CPCACTB.

2. Boicoyaiimas creneHb 0UYMCTKH

Hcnonw3ys texnonoruro MBP koHIIEHTpalysi akTUBHOTO UJIa B OYUCTHBIX COOPYKEHUAX JOCTUTAET
10 - 20 1/n (B TO BpeMsl, KaK B TPAAUIIMOHHOM a3pPOTEHKE OHA COCTaBIseT 2 - 3 1/1).

biiarogapst yeMy mpoMCXOoIuT:

- IHTEHCUBHAs aJjanTalysl ¥ aBTOCEJIEKIMs aKTHMBHOI'O WJIA, a €ro BO3pacT yBeIMYMBaeTCs A0 45
JTHEH;

- BO3pacTaeT KOHIIEHTPAIMsI OMOMACCHI, TO3TOMY MPOIECC HUTPUPUKAIIUN CTAHOBUTCS OoJIee

FJ'I}’6OKI/IM, YEM C€CJIM UCII0JIB30BaTh CXEMY OYHMCTKH «aBpOTeHK-BTOPI/I‘—IHBIﬁ OTCTOMHUK.

Kauecrso
HaummeHoBaHue EavHMuUbl m3amepenus | 3dderT ouncrrm, % i
OUMLLLIEHHOMW BOAbI

B3BeleHHble BelecTea mr/n >99 <1
XMK mr/n 80-98 <50
BIMK. mr/n >97 <3
N-NH, mr/n 80—90 <1
06wk azoT mr/n 36—80 <10
O6wwmin pocdop mr/n 62 - 90 0,2-1
HedTenpoayxTol mr/n >96 0,05-1
Obuwne ,

" KOE/100 mn >99,9 <100
KonndpopmHble BarkTepum
®eranoHble KoNMPopMHbIE ,
£ KOE/100 mn - <20
BaxkTepun
Konudaru KOE/100 mn - OTCYyTCTBME
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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

Cucremsl ouncTki Ha ocHoBe MBP ncrnosnb3yrores B COOpYKEHUSX OUYMCTKU MPOMBIIITICHHBIX WU
CMEIIaHHBIX CTOYHBIX BOJI. C MOMOIIbI0 MEMOpaHHBIX OMOPEAKTOPOB MOKHO MOJICPHU3UPOBATH
CYIIECTBYIOIINE OUYUCTHBIC COOPYKEHUS H OPTraHU30BaTh 3P PEKTUBHBIN TEXHOTOTHUCCKHIA

nmponecc OUUCTKU 0e3 KPYIHBIX OCHCKHBIX BJIOKCHUM B KaIIUTAJIbHOE CTPOUTCIILCTBO.
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- CrpoutenscTBo OI0OKa JOOCYIIKM M YTHIM3aIMM oOcagka (IO OTAEIBHOMY IIPOEKTY),
CTPOWTENBCTBO TUIOMAAKH CKJIAJUPOBAHUS H KOMIIOCTHUPOBAHUS OCAIKOB, CTPOUTEIBCTBO
IUTONIA KM CKJIQAWPOBAHMSA W KOMIIOCTHPOBAaHHMS OCAaJKOB B MENAX CHIKEHHS IUIaThl 32
pa3MelIeHNe OTXO/I0B U COKPAIIEHUs TUTOIIAAN HIIOBBIX KapT.

- [IpoBeieHne peKyIbTUBALMN HIIOBBIX KAPT HA OYMCTHBIX COOPYKECHHUSX.

- CTpOUTEIHCTBO CUCTEMBI KaHAIM3AIUN HACEIIEHHBIX ITYHKTOB, HE UMEIOIINX IICHTPAIU30BAHHYIO
CHCTEMY BOJIOOTBEJCHUS, TaK K€ CTPOUTEIHCTBO HOBBIX OYHCTHBIX COOpPYKCHHH. JlaHHBIE Mepbl
MO3BOJIAT 3aLIUTUTh UCTOYHUKHU BOJOCHA0XKEHHS OT U3JIMILIHETO 3arps3HEHUS] CTOUHBIMU BOJIAMH.

- PeKxoHCTpYKIMS CyHIECTBYIOUIMX KAaHAJIM3AIMOHHBIX CETEH, HAXOIIIIMXCS B aBapHUMHOM U
0JIN3KOM K HEMY COCTOSIHUH

- PaGoThl MO KamUTaIbHOMY PEMOHTY M BOCCTAHOBJICHHIO PabOTOCIIOCOOHOCTH OECXO3HBIX CeTei
KaHaJIM3aluy, epeJaHHbix Ha O0ananc MO MaHnaeHCKoe B LIETSIX JJOBEJCHUS COCTOSIHUS OECXO3HBIX

ceTell 10 HOpMaTHUBHBIX TPEOOBaHUIA.
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Pazgen 5. '"OJkojorudyeckue AacnmeKTbl MeEPONPHUSTHIL 1O CTPOMTEJILCTBY,
PEKOHCTPYKUMH MW MOJEPHU3ANMU O00bEKTOB LEHTPAJIM30BAHHBLIX CHCTEM

popoorBeaennss MO Manaenckoe"'

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 JOJKHBI IIPONTH OYUCTKY Ha COOCTBEHHBIX JIOKAJIbHBIX OUHCTHBIX 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 BOA00TBeAeHuss MO Manaenckoe "'
TpeOyercs MoepHU3AIUS M PA3BUTHE OUUCTHBIX COOPYKCHUI.

O4YuCTHBIE COOPYKEHHS MPEAYCMATPUBAIOTCS TOTHON OMOJIOTMYECKOW OYMCTKH Ha HOBBIX
TEXHOJOTHSX C ABOWHOM JOOYMCTKOM Ha (UIbTpaxX U YCHUJICHHBIM 00Oe33apakuBaHueM. B cocraBe
KOMITIEKCA OYHCTHBIX COOPYKEHHH HEOOXOIUMO MPEIyCMOTPETh IEX MEXaHWYECKOro 00€3BOKUBAHUS
ocaaka, CTpOUTCIILCTBO KOTOPOI'O MO3BOJIUT 3HAYUTCIIBHO CHU3UTH HCTATUBHOC BJIUSAHUEC OYUCTHBIX
COOPY’KEHHI Ha OKPYKAIOIIYIO CPEAY U COKPATUTh JO MUHUMYMa IUIOIIA/Ib WIIOBBIX IJIOMIAJ0K.

JUis  KaHaNMM30BaHMS HOBBIX IUIOMIAJIOK SKWJIMIIHOTO CTPOUTENIbCTBA MOTpelyeTcs
CTPOUTENBCTBO caMoTeuHO-HamopHou cetn u KHC.

[ToTpeOyercss pPEKOHCTPYKIMS KaHAIM3ALUOHHOM CETHU C YBEJIMYECHUEM €€ MPOMYCKHOMU
CITOCOOHOCTH.

Ha TeppuTtopusix KOTTe)KHON 3aCTPOUKH, B IEJIAX COKPAILLEHHUS 3aTpaT Ha CTPOUTEIHCTBO U
MOCTEAYIONIYI0 JKCIUTyaTallul0 WHKEHEPHBIX CETeH U COOPYXKEHHH, a TakKe BO3MOXKHOCTH HX
BBOJIa (ITyCKa) OTAENBHBIMH YYacTKaMH, HEOOXOJWMO TPH MPOEKTUPOBAHUU UYETKO OIPEICIISATh
OTAITHOCTH SaCTPOﬁKH. HpI/I O9TOM OOJDKHO YYHMTBIBATBHCA, YTO BBOA B JKCILUIyaTaUKO JOMOB H
MOAKIIFOYAC€MBbIX K HUM MHKCHCPHBIX KOMMYHI/IKaIII/Iﬁ CJICAYyCT HAYMHATh, KaK MpaBUJIO, C y4aCTKOB,
Haubosee OJIM3KO PaCIONOKEHHBIX K KaHAJIM3AIIMOHHBIM CETAM WM OYHCTHBIM COOPYKEHUSIM.

B ciyyae HEBO3MOXKHOCTH TMOJKIIOUEHUSI KOTTEHKHON 3aCTPOMKHU K LEHTPATU30BAHHOW CUCTEME
KaHaJIU3aluu IS KaKJIOTO y9acTKa HEOOXOIUMO YCTPOMCTBO BOJOHETPOHHUIIAEMBIX BBITPEOOB C
OpraHMu3aIfeil BHIBO3a CTOKOB aCCEHU3AIMOHHBIM TPAHCIIOPTOM.

3arpsi3HEHHbIE TMPOU3BOJICTBEHHBIE CTOYHBIE BOJBI Mepea cOpocoM B XO3AHCTBEHHO-
OBITOBYIO KAaHAJIM3AIMIO JOJDKHBI TMPOWTH OYMCTKY HAa COOCTBEHHBIX JIOKAJIBHBIX OYHUCTHBIX
coopyxeHusX. IOPEKTUBHBIM pEIICHUEM ISl MPOU3BOJICTBEHHBIX 30H SIBJIICTCS CXEMa OYUCTKU
IMPONU3BOACTBECHHO-A0KACBBIX CTOYHBIX BOJ HA OUHMCTHBIX COOPYKECHUAX B CAUHOM MOHOOJIOKE.

B nepcrnektuBe, C 1eIbI0 YMEHBIICHHS OOBEMOB 3allIOBBIX COPOCOB B CHUCTEMY
KaHaJIu3alii, Ha BCEX MPEANPUATHUAX HEOOXOIUMO CTPOUTENBCTBO CHCTEM OOOpPOTHOTO
BOI[OCHa6)KeHI/I$I JJI1 TIOBTOPHOI'O MCTIOJIL30BaHWA BOJBI.

Jlnst obecrieuenyst HaZeXKHOM 1 Oe3aBapUiHON pabOTHI CUCTEMBI BOJIOOTBEIEHHS TOpojia TpeOyeTcs:

- BECTU PEMOHT M TMEPEKIIAIKy MOJIOCTHI0 M3HOIIEHHBIX TPYOOIPOBOIOB CAMOTEYHO-HAMIOPHOW CETH
ropoJia C UCTIONB30BAHUEM COBPEMEHHBIX MATEPHUATIOB;

- MOCTENEHHO NpoBecTH pekoHCTpyKIMio Bcex KHC ¢ 3aMeHol HacOCHOTO U AJIEKTPUIECKOTO

000pyTI0BaHUS, YTO MOBBICUT HAJAC)KHOCTh UX paOOTHI;
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- BECTU PEKOHCTPYKLHIO HanmopHbIX KoyiekTopoB oT KHC, uro yBeaMUUT MX HPOMYCKHYIO
CIOCOOHOCTB M CPOK CIIYKOBI, a T1e HE00X0IUMO TPOJIOKUTH BTOPBIE HUTKU HATIOPHBIX KOJUIEKTOPOB OT

KHC, uto obecnieunt HaiexKHOCTh (PYHKIIMOHUPOBAHUS CUCTEMbI KaHATU3AIIHH.
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Paznen 7. '"lleseBble moka3aTeJd Pa3BUTHS HEHTPAJIM30BAHHOM CHCTEMBbI

BoaoorBenenuss MO ManaeHnckoe''

CozmepKUT LI€NEBbIE MMOKA3aTEIN pealu3aluy MEPONpPUATUN, MPETyCMOTPEHHBIX CXEMOM
BOJIOOTBEJICHUS, U X 3HAYEHUS C PA30MBKOM I10 TOJaM.
K ICJICBBIM IIOKA3aTCIAIM ACATCIIBHOCTU Opl"&HPB&I.IPIﬁ, OCYHICCTBJIAIOIINX BOJOOTBCACHUC,

OTHOCATCA:

IIOKa3aTcJIn HAAC)KHOCTH U 66CHCDC60ﬁHOCTH BOOOOTBCACHNA.

- Jlons KaHanM3auMOHHOM CETH, HYKIAIOLIEHCS B 3aMEHE.

- IIpemycMarpuBaercs PpPEKOHCTPYKLHsS YYacTKOB KaHAJIM3allMOHHOM CETU C BBICOKOH
CTEIEHBIO U3HOCA U HAXOAIIUXCS B ABAPUITHOM COCTOSTHUH.

- ABapHWITHOCTh Ha CETAX KaHAJIM3AIUH (€1I/KM).

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

- 3HOC KaHAIMU3allMOHHBIX CETEH
- HeoOxomumo cBoeBpeMeHHOEe OOCIeIOBaHUS KaHAIM3AMOHHBIX CeTed U  HX

PEMOHT/PEKOHCTPYKIIHS.

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

- OGecrneueHHOCTh HACEICHUS IEHTPATU30BAHHBIM BOJOOTBEACHHUEM.
- VYBenuueHnue (B TMPOIEHTHOM  COOTHONIICHWMH)  OOECIEUEHHOCTH  HacCeJeHUs
OCHTPAIU30BAHHBIM BOJOOTBCIACHHUEM. YCTpOﬁCTBO HOBBIX ceTeil KaHaJIu3allMki B HACCJIICHHBIX

IIyYHKTax MO MaHaeHCKOC, HC NMCIOIIUX HCHTPAJIU30BAHHOI'O BOAOOTBCIACHUS.

INOKa3aTCJIu Ka4yC€CTBA OYMCTKH CTOYHBIX BO/,

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

- YCTpoiicTBO HOBBIX KaHAJIM3aLMOHHBIX ceTel B HaceleHHbIX MyHKTax MO ManaeHckoe,
HE HMEIONIMX UEHTPAIN30BaHHOIO BOJOOTBEACHUS U BO3BEJIEHHE OYUCTHBIX COOPYKEHUH.
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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- Hcnonb30BaHNEe COBPEMEHHBIX MAaTEPHAIOB U M3ACIMA HA MOJIECPHU3MPYEMBIX M BHOBBb
BO3BOJUMBIX OYHUCTHBIX COOPYIKCHUAX.
- Y nenpHOE 3HEPronoTpedIeHne Ha MepeKadKy U OYUCTKY cTOUHBIX BoA (KBT u/M.ky0).

- YcraHoBKa KOMIICHCAaTOPOB peaKTHBHOfI MOIIHOCTH Ha 00BeKTax BOOJOOTBCACHUA.
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Pasznen 8. "'IlepeuyeHb BbISIBJEHHBIX 0€CX035IiiHBIX 00bEKTOB LIEHTPAJIM30BAHHOM
cucrembl BoxoorBenenuss MO MaHaeHckoe U IepeYyeHb OPraHU3aLMH,

YIOJTHOMOYEHHBIX HA UX IKCILIyaTauuIo ' .

[To mamapiM AamuaucTpanmu MO MaHaeHCKOE CETH BOJOOTBEACHHS U DJIEMEHTHI Ha HUX

0€3X035MHBI.
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