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aHpa npodeccu
-~ npespaLlaeT Nobyto NPo6/

3aKa3uMka B YyHUKanbHoe
TeXHn4yeckoe pewieHme.



HTT - poccninckoe MHHOBaLMOHHOE npeanpusaTue,
pa3pabaTbiBaloLlee un BbinyckatoLee
coBpeMeHHble (BbICOKOTEeXHOJ/IOrnYHbIE)
Tpyb6onpoBoAHble CUCTEMbI, EMKOCTHOE
obopyaoBaHMe, OUNCTHbIE COOPY)KEHUA U Npoumne
nsaenna ang BoaonoaAroToBKU N BOAOOUYUNCTKU
U3 CTeKNon1acTKa MeToaoM HernpepbiIBHOWU
HAaMOTKM.

S

)

Mpogykums HTT BkaoveHa B PeecTp npoaykumm, Npon3BeseHHOM Ha Tepputopun Poccuiickon ®epepauimm
(MuHnpoMTOpr Poccum) 1 B KaTanor MMMNopTo3aMeLLEeHus, paspaboTaHHbI MuHcTpoem Poccun n HOCTPOW,
B KauyecTBe POCCUIACKOro aHanora no MMMNopTo3aMeLleHNIo CTPOUTENIbHbIX MaTepranos, U3aenni, obopyao-
BaHWSA, MalIVH N MeXaHW3MOB MHOCTPAHHOIO NPOW3BOACTBA Ha Tepputopun Poccuiickoin ®egepaumm nau
APY>XeCTBEHHbIX rocyjapcTB.

3

HTT siBAsieTcs MpOEeKTHOM, HayYHO-UNCCNeA0BaTENBCKOM (MHXMHUPUHIOBOK) KOMMAaHWeR, KOTopasi KOMIIeKC-
HO peLuaeT BCe UHXEHepHble BOMPOCHI B chepe BOAOCHABXEHWS, BOAOOTBEAEHNS, 06pPabOTKN BbITOBBLIX U
MPOMBILLNIEHHBIX OTXOA0B, MPUMEHSS BIM-TexHoormm.

|
R&D

HTT 6onbLUIOe BHUMAHVE yAenseT pa3BUTUIO «3e1EHbIX» TexHonornii, CobctBeHHbIN R&D LeHTp paspabathbl-
BaeT crevuyanbHble BbICOKOTEXHOOTMYHbIE IKONOTMYHbIE peLleHns 418 obecneveHns COXpaHeHNs OKpyXa-
roLLein cpesbl.



AdoKymeHTauusa, nonydyeHHas Ha npoaykuuio HTT

=

TexHnyeckoe cBUAETENLCTBO MUHUCTEpPCTBA CTPO-
NTeNbCTBa N XUINLHO-KOMMYHA/IbHOMO X03A1CTBa
Poccuinckolt ®egepaumn 0 NPUroAHOCTM CTek1onna-
CTUKOBBLIX TPY6 HTT 1 OUMCTHBLIX COOPYXXEHWIA NNBHE-

BbIX CTOKOB M3 cTeknonnactnka HTT anga npumeHe-
HUS NMPpU CTPONTENbCTBE.

=3

©

CornacoBsaHue dPefepancHoOro AOPOXHOro
areHTCTBa O MPYMEHEHUN 1 NPOeKTUPOBaHWN TPYObI
HTT noz aBTOMO6UALHLIMUK goporamMu desepanbHO-
ro 3HayeHus.

—

©

MonoxuntensHoe 3aKnoyeHme HAY MICY
Ha TpPybHyl npoaykumto HTT o nposeaeHUM
AONTOCPOYHbBIX UCMBbITAHUA  ANA  NOATBEPXAEHWS
CpoKa akcnyaTauum 6onee yem 50 ner.

MbI rapaHTUpyem

7 T

MNonoxmTtensHoe pelleHne HaydyHO-TeXHUYECKO-
ro coseta MwHMUCTepCTBA XUANLLHO-KOMMYHasb-

Horo xo3siictBa MockoBckOl o6nactm o npume-
HeHUW CTeKNOMNNAaCcTUKOBbIX TPy6 W eMKOCTHOro

obopysoBaHua  Ha  Tepputopun  MOCKOBCKOW
obnactu.
oKcnepTHOE 3aK/iro4eHune PocnotpebHagsopa

no r. Mockee Ha MpYMeHeHMe CTeKN0MNNaCTUKOBbIX
Tpy6 HTT B NMTbEBOM BOAOCHAGXEHN.

=

©

MonoxutensHoe  3akawoudeHve o1  UHUKMWNCK
uM. B. A. KyyepeHKO 0 BO3MOXHOCTU MPUMEHeHUs
npoaykumn HTT B cecMOOMacHbIX pervoHax
Poccuinckon dPepepayun (cencmocCToMKOCTb
9 6anno.).

—_—

Hannyuliee NHavBnayanbHbIn Be3sonacHoCTb
KayecTBoO noAaxon,

@) 3 &
CBoeBpeMeHHOe OTBeTCTBEHHOCTb MoNoXNTeNnbHbIN
BbINO/IHEHME HaLUnX N NpodeccroHann3m pe3ynbTaT
0bs3aTenLCTB HaLLe KOMaHAbI

JokymeHTauus



{@N
6onee 1 6 netr

HTT 3aHMMaeTcs pa3BuUTMEM TEXHONOMMIA, MPOV3BOACTBOM
1 NOCTaBKOM BbICOKOKaYeCTBEHHOM MPOoAyKLUNN

&

= 1500 5 21 marens

peann3oBaHHbIX MPOEKTOB Ha 1306peTeHns 1 NosiesHble Mogenu,
(mo coctosHMto Ha anpenb 2023 T.) 13 HUX 18 BHeApeHb! B MPOM3BOACTBO

(no coctosiHMIo Ha anpenb 2023 T.)

%D

NMPUMEHEHDbI 5 rapaHTUA 50 neTr

TEXHONOrMYECKNX HOY-Xay NOATBEPXAEHHBIN CPOK CYXObI N34ENNIA

?51 Ao 250n/cyTKV|

NPON3BOANTENBHOCTE OUNCTHBIX COOPYXKEHMI

N0OC npotoyHoro tuna ot 1 go 200 n/c

NNOC HakonuTenbHOro T1na —
c o6beMoM pesepByapa go 2 000 m3 3 !
KOC — po 10 000 m3/cyT
TKO — po 500 m3/cyT

EMKOCTIN
ot 5 m3 no 50 000 m3



Halla
KOMaHAa

&8
MNpodeccroHanbl B 061aCTy NPOEKTUPOBAHWS,

NMPOM3BOACTBA N BHEAPEHWS COBPEMEHHbIX
N3ennii n 06opyL0BaHVSA 13 CTEKIOMNACTUKA.




WH>XMHUPVHTOBbIV LIEHTP

COBCTBEHHBIA NHXWHUPWHIOBBIA LEHTP, WUMEIOLLNIA
CPO-M-068-02122009, CPO-1-035-26102012 no3so-
NAeT peLnTb 3a4a4n NH0O0M CIOXHOCTN «MOA KoY.
BbICOKOKBaNNPUUMPOBaHHbIE TEXHONOrN MoAbepyT
3¢PeKTNBHOE peLLeHmne No oO4YNCTKe No 3a4aHHbIM na-
pameTpam obbekTa.

NMpovisBOoACTBO NpoAyKLUU

OnbITHbIE TeXHUYecKMe CrneunanncTel C MHOFONETHNM
OMbITOM MPOU3BOACTBA U3AENNM U3 CTekaonaacTuka.
MOLLHOCTb NHUN MPOU3BOACTBA MO3BoNAeT obecne-
unTb BbINyck 6onee yem 300 kM Tpy6 B roa.

KoHTponb KauecTBa

CoBpeMeHHass MHOroypoBHeBasi CUCTEMA KOHTPONSA U
CObCTBEHHAs aTTecToBaHHasA flabopatopus obecneun-
BakOT BblICOKOE Ka4yecCTBO NpoayKumnn, ee COoTBeTCTBME
MWPOBLIM CTaHAapTaM W TpebosaHusM. JlabopaTopu-
N-NapTHEPbI NO3BONIAKOT NPOBOANTL HE3aBUCKMbIE NC-
cnejoBaHNA AOCTUMHYTLIX Pe3y/bTaToB.

O6yueHue

Mbl NpejocTaBAseM YCIyr MO 0BYyUYEHUHO BaLUMX
COTPYAHMKOB  paboTe CO  CTEKIOMNACTUKOBBIMMU
N34eNnaMm C Bblgaden cepTndukaTos.

CTpOI/ITEH bHbIA KOHTPOJ1b

Mbl CONPOBOXAAEM MPOEKT Ha BCEX CTAaAUSAX MPoBese-
HWS CTPOUTENIbHO-MOHTAXHbIX paboT.

KnuneHTtckoe conpoeo>kaeHue

Hawwn coTpyAaHVKN COMPOBOXAAKOT KaxXAyt CAENKY,
4YTObbLlI Yy BaC OCTa/IUCb TOJILKO MONOXUTE/IbHbIE
BReyaT/NieHnsa OT COTPYAHNYECTBa C KoOMNaHuer HTT.



................
oooooooooooooooo
oooooooooo

NH)XeHepbl-TexHonor komnaHmum HTT yyacTBYyIOT B yripaB/ieHU NpoeKTamMu B MHO-
ronpodunsibHbIX KOMaHAAaX NpPU peanusauun KpynHbIX UHPPACTPYKTYPHbIX 06BbeK-
TOB B 06/1aCTUN BOAOCHA6)XEHNSA N OUUCTKU CTOUYHbBIX BOA,

10.

Pa3pa60TKa TEXHONMNOITMUN OUYUNCTKWN.

Co3aaHve peLleHU A1 OYUCTKN NPOMBbILLIEHHbIX BOA C y4eTOM
TpeboBaHMIN HOPMaTUBHbIX JOKYMEHTOB.

PacyeT oNTMManbHbIX UHXXEHEPHbIX peLleHNA AN OCyLLeCcTB/IeHUS
3¢ PeKTUBHON OUNCTKU CTOYHBIX BOA,.

06yqu|/|e nepcoHarsna, OTBETCTBEHHOIO 3a 3KCrJlyataymio CUCTeM
OYHUNCTKWN, NpaBuiaM 06C.Hy)KI/IBaHI/IF|, Hanagke N MOHUTOPUHTY.

MpoBegeHMEe KOMMIEKCHbIX UCC/IeA0BaHWNIA MO OLLEHKE KayecTBa
CTOUHbIX BOZ, M COCTaB/IEHVE peKOMeHAALMNIA MO UX OUNCTKE.

AHanuns Npon3BOANTENbHOCTN CYLLLeCTBYIOLLUX CUCTEM OUUCTKU
1N pa3paboTka ynyUyLleHHbIX TEXHONOrMYeCKNX peLlueHnin ang
NnoBbILEeHUNA UX 3 PeKTUBHOCTU

OpraHusauus pa6oT rno peBm3nn N MoAePHMN3aLUN CYLLLECTBYHOLLIUX
CUCTEM OUYUCTKMN

YuacTtme B NPOEKTPOBAHNN NPOMbILLIEHHbIX 06BHEKTOB C pacyeToM
TpebyeMbIX 06bEMOB U TUMOB OUNCTKN BCEX OTXO40B N CTOUYHbIX BOA,

KoHcynbTaumm agMUHUCTPaLMU NpeanpusiTUiA No Bonpocam
3¢ PeKTUBHON U IKOHOMUYHOIA OUYUCTKU CTOUHbBIX BOA.

CNCTEeMHbIA MOHUTOPUHI Ha OCHOBE MHTErpaLmn CoBpeMeHHenLwmnx
TEXHOJIOrM B NPOLECC OUUCTKN.



Hawwm ycnyrwm

HoBble Tpy6Hble TEXHONIOrUU - KOMMNAHNA C MHOFOJIETHUM OMbITOM YCMNeLUHOW pa-
60Tbl Ha pPbIHKE MHXXWHUPUHIOBLIX yciyr. Mbl IBNSieMCA NPOEKTHOIA, Hay4yHo-Uc-
cnefoBaTeNbCKO, NPOU3BOACTBEHHOV KOMMNaHuel. NpodeccuoHanbHas KoMaHaa
CneumanncToB KOMIMJIEKCHO peLuaeT npo6iembl HaWMX NapTHEPOB B chepe BoAo-
CHa6)keHus, BogooTBeAEeHUSA, 06PaboTKN CTOUHbIX BOg (6nonoruyeckme, NnpomMbliLu-
NeHHble, X03AACTBEHHO-6bITOBbIE U Np.).

MpoBeaeHMe KOMNIEKCHOro o6cnes0BaHuUs

KomaHaa TexHONoros, MHXeHepPOB-NMPOeEKTUNPOBLLUMKOB, CNeunanncTtoB Nno CceTam CBA3N N T.A4. HTT npoeeayTt
He3aBNCUMBbIN (ﬂpeAHpOEKTHbIVI, 3KCI'I}'IyaTaLI,I/IOHHbII7I n I'Ip) ayaAunT TeXHONOTNYeCKoro CoCTtoAHnA CUCTEM
BOAOCHa6)KeHI/IF|, BOAOOTBEAEHWA, BOAOMOATOTOBKN, NHXEHEPHbIX CUCTEM obecneuveHns noanroHos TKO n
AaayTt O6'b€KTI/IBHyl'O n I'IpO(I)eCCI/IOHaI'IbHyl'O OLEHKY TEXHNYECKOIo COCTOAHNA 06bEeKTOB.

MpoBegeHe KOMMNIEKCHOTO 06cnef0BaHNA CMCTEM
M COOpPY>KeHUV NOMOraeT HaiTu peLleHVs ANAa:

* ONTMMM3aUMM SKCNAYaTaLNOHHbBIX PacXo40B
* CHWXeHwsa sHeprosartpar

+ [MoBblweHns 3¢ deKTUBHOCTY paboThI
COOPY>XKEeHUI

+ O6HapyxeHVst NPo6aeMHbIX y4aCTKOB
CMCTEMbI 11 30H MOBLILLEHHOrO pUcKa

PesynbTaTom ayauTa (0bcnepoBaHWs) ABNSETCA MOA-
POBGHbLIN OTHET O COCTOSAHUM O6bekTa C onmMcaHmem
VMEKLWMXCA Ha AaHHbIA MOMEHT HeAOoCTaTKOB U Je-
dekToB, NpunoxeHnem boTomMaTepmanos, IKCNEPTHO-
ro 3ak/HYEHUss N pekoMeHAaunii: cneumannctel HTT
JafyT peKoMeHAaUUn MO YCTPaHEHUI VMERLLMXCS
npobnem, NpeanoxaT peLleHns no pemMoHTy, Mojep-
HM3aLMN, PEKOHCTPYKLNN 06EKTOB, AaAyT Npeanoxe-
HWS Mo 3ameHe (NocTaBke HOBOro) 060pyAO0BaHUS, KO-
TOpoe HeobXoAMMO A1s NPaBUIbHOW PaboThbl cMcTeM
N COOPYXeHWIA, obecneynBatoLLnX COOTBETCTBNE Aell-
cTBytoLM B Poccumiickoin Pesepaumm HopMaTuBam u
TpeboBaHMSIM B COOTBETCTBYHOLLIEV 0b6nacTu.
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Pa3paboTKa NPOeKTHbIX peLueHnA

[Ans BbINOAHEHWSt NPOEeKTHbIX paboT B komnaHuu HTT
ycrnewHo paboTaeT CO6CTBEHHbIN UHXUHUPUHIOBbI
LleHTp.

HTT 3aHMMaeTcst pa3paboTKol NpoekTHOM 1 paboyeii
LOKYMEHTaUMN ANst CTPOUTENBCTBA 06EKTOB PasIMYHOIro
Ha3HauyeHUs B COOTBETCTBUW C HAUMOHANbHbLIMU
CTaHaapTamu Poccuiickoi Pegepaumn.

OAHOW 13 NPUOPUTETHbLIX 061acTel Halel paboThl
ABNAETCA pa3paboTka TEXHONOTNYECKMX PELLEHU OUMNCTKMN
CTOUYHbIX BOZA, obecneynBaroLLMX rapaHTUPOBaHHOe
AOCTUXKEHME XeCTKMX NPUPOLOOXPaHHbBIX HOPMAaTMBOB.

OCHOBHOV nepeyeHb BbINOIHAEMbIX Pa6oT:

+ [poekTpoBaHMe BOAOCHAOXEHNS N KaHaNN3aLmn
(Hapy>XHble N BHYTpeHHWe ceTi)

+ [NpoekTpoBaHMe BOA03ab60PHbLIX y3/10B (B3Y)

+ [lpoekTnpoBaHue OUUCTHbIX COOpPYXeHWin
(nMBHeBbIE N XO3ACTBEHHO-6bLITOBbIE CTOUHbIE
BO/Abl, @ TaKXe CTOYHble BOAbI MPOMbILLNEHHbIX
06BEKTOB)

+ [lpoekTnpoBaHue
cTaHuumin (BHQC)

BOAOMPOBOAHbLIX  HACOCHbIX

+ poekTMpoBaHME AOXAEBbIX HACOCHBIX CTaHLMI
(4HQO)

+ poekTMpoBaHMEe KaHaNM3aLUMOHHBLIX HACOCHbIX
ctaHuumin (KHQC)

+ Paspabotka

6anaHcoB BoZonoTpebaeHns

n BOAOOTBEAEHNA.

V|H)KEHeprIe N3biCKaHUA

JeaTenbHOCTb MO M3YYeHWIO MPUPOAHBIX YCIO-
BUA 1 (aKTOPOB TEXHOreHHOro BO3AeNCTBUA B
Lenax pauvoHanbHOro M 6e30nacHoro MCrosb30-
BaHVA TeppUTOPWUIA W 3eMefibHbIX Y4YacTKOB B UX
npegenax, NOAroTOBKM JAAHHbLIX MO OB6OCHOBaHMUIO
MaTepuanos, HeobXoAMMbIX AN TeppuTopmanb-
HOrO MAAHUPOBAHWSA, MJAHWPOBKN TeppUTOPUMN
N apXUTEKTYPHO-CTPOUTENBbHOrO NPOEKTUPOBAHNS.

OcHOBHble BUAbI MN3bICKaHWIA:

* WHXeHepHo-reoesnyeckme

* WHXeHepHo-reonornyeckme

* WHXeHepHo-rmapomMeTeoposornyeckme
* NHXeHepHOo-3KoNornyeckme

* NHXeHepHo-reoTexHnyeckne

WNH>XeHepHble pacyeTbl

* TexXHonornyeckme pacyeTbl OUNCTHBIX
COOPYXEHUIA

* pacyeT banaHca BOJOCHabXeH s
1 BogonoTtpebneHns
* pacuyeT 6aNaHCOBON CXeMbI
* TMAPABANYECKNI pacyeT 610KOB OUNCTKN

1 HanopHbIX 1 6e3HaNOopPHbIX TPY6ONPOBOAHbLIX
cmcTem

* pacyeT NPOYHOCTM N YCTOMYMBOCTI KOHCTPYKLN
OUMNCTHbIX COOPYXEHUIA B CTAaTUUYECKOW
N AUHAMUYeCKOl NOCTaHOBKe
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EPC-noapsa NosiHOro uuknia

*+ pa3paboTka B No/HOM 06beMe MPOeKTHOM 1 paboyeli JOKyMeHTaLMM C paHHUM BOB/IeYEHMEM B NPOEKT
BCEX YYaCTHUKOB 1 NapTHEPOB (MPOEKTVNPOBLLMKOB, MOCTAaBLUNKOB 1 NOAPSAYMKOB)

* OpraHusauusa eanHoro paboyero MHGOPMAaLIMOHHOIO MPOCTPAHCTBa Ha ocHoBe 3D mozenn
* MOCTaBKM 06OPYAOBAHUS 1N MaTepranoB

* VIHTerpauusa rnjaHrnpoBaHMA Ha BCEX 3Tanax peann3aunm MeToLoM LieneBbiX CPOKOB
(cTpouTenbLCTBO-NOCTaBKa-NPOEKTVPOBaHMe)

* NycKOHanajo4YHble paboThbl
* 0byuyeHue TeXHONOMMYEeCKOro 1 06CNyXBatoLLLEro NnepcoHana 3akas4ymka
* rapaHTUiiHOe 1 NOCTrapaHTUnHOe 0bCnyXnBaHMe
* MpeAnpoekTHasi NpopaboTka

TexHonorn4yeckuin aygut

* npoBepKa NpUMeEHAEMbIX TEXHNYECKNX
n TexHonormyecknx peLIJEHVII‘/JI

* npoBepKa TEXHNYECKOTro COCTOAHNA
O60pyAOBaHI/IF| 1 MeXaHW3MOB CUCTEM U CeTel

* MpoBepKa TEXHNYECKOW 1N NPOEKTHOA
AOKYMEHTaLMN ¢ 3aK/1yYeHnemM 060CHOBaHHOCTM
NpUMeHsIeEMbIX peLleHui

Paspa6oTKa TeXHOMOrM4Yeckux peLueHum

* NoAGOp W/NNV KOPPEKTUPOBKA CUCTEMbI OUNCTKM

* MJaHMPOBOYHbIE pPeLUeHNs 1 paccTaHOBKa
060pyA0BaHNSA C NOAK/THOYEHNEM K HXEHEPHbIM
cMcTemam

+ cneundukaums obopysoBaHuMs

* MNOACHUTENbHAasA 3anuncka ¢ 060CHOBaHVEM
NPUHATBIX peLleHn

MNpoekTupoBaHue

OZHOI 13 NPUOPUTETHbLIX 061acTei Halel paboTbl ABSETCH MPOEKTUPOBaHME VHXEHEPHbIX CeTel 1 COopy-
XXEeHWUI cncteM BOAOMOArOTOBKM Y BOAOOUMNCTKM BCEX BUAOB CTOKOB, XMMNYECKOW MPOMBILLUNEHHOCTH, BOAO-
OTBe/AEeHVA 1 BOAOCHAOXEHWS, @ TaKXKe MHXEHEPHbIX COOPY>XEHWIA MPY aBTOAOPOXHOM 1 Xe1e3HOL0POXHOM
cTpouTenbCTBe:

* NPOEKTNpPOBaHNME OYNCTHbIX coopy>KeH|/||7| NMOBEPXHOCTHbLIX BOA HAKOMUTENBHOIO N MPOTOYHOIO TUMa
* MpoeKTnpoBaHUE OYNCTHbIX coopy>KeH|/||7| NPOMbILLUNEHHbBIX CTOKOB
* NPOoeKTpOoBaHMeE KOMIMekKca OYNCTHbIX coopy>|<eH|/||7| X0351IMCTBEHHO-ObITOBbIX CTOYHbIX BOA4

* MNPOEeKTMPOBaHME OUNCTKN GUAbTpaTa NoanroHos TKO ¢ yHMKaNbHOW TeXHOMoren 61onornyeckor
OYUCTKWN CMELLAHHOro TUMNa

* MNpPOeKTMpOBaHMe cUcTeM BOAOMOArOTOBKM ANS MATLEBbLIX N TEXHUYECKMX HYX/,

* MNPOEeKTMPOBaHMNE HaPYXHbIX Y BHYTPEHHWX CUCTEM BOAOCHAGXEHWS 1 BOAOOTBEEHNS
* MNPOEeKTMPOBaHNE HaCOCHbIX CTaHLI NOBbLILLEHNS AaBEeHNS

* MNPOEeKTMpPOBaHe BOAOBbLIMYCKOB
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Mycko-HanapouHble paboThbl

* NpoBepka COOTBETCTBUS 060PYAOBaAHNS 1 3arpy3Ku, TEXHNYECKOW AOKYMEeHTaLNN

* KOHTPO/Ib MPaBUABHOCTM C6OPKM, MOHTaXa 1 MOAKNHOYEHMS

* MPOBHbINA 3aMyck 060pYA0BaHMSA C HACTPOMKOM CUCTEMBI YIPABIEHWS, aBTOMATUKW, 3aLLNAThI U
CUrHanm3auum

* 3anyck 0bopyAO0BaHNS Ha CTOYHOI BOAE, OCYLLECTBAIOTCA 3aMepbl MoKasaTene 3arpa3HeHnst Ha KaXaoM
3Tane QUnCTKN

. pa6OTOCI'IOCO6HOCTb O60py,ﬂ,OBaHI/IF| NOATBEPXAAETCA pe3y/bTaTaM aHan3a U akTaMiu nepegaydn B
aKCnayatTayno

LLedp-MOHTa)KHble paboThbl

MeponpuaTns No Hag30py MOHTaxa

C NpefocTaBneHneM NHCTPYKLMIA N
KOHCYNbTaTUBHOM NOMOLLM KBAaANGULIMPOBAHHOIO
nepcoHana.

CTpoUTENbHbIV KOHTPOJb

Komnekc ycnyr no npoBeAeHno KOHTPOIbHO-
MPOBEPOUHbIX MEPONPUATUI A4/15 06ecrneyeHus
CTPOroro 1 TO4YHOro CO60AEHUS 3a710XKEHHbIX
B NMPOEKTHbIX peLleHnsx o6bema 1 KavecTsa
CTpouTeNbHLIX pabor.

O6yuyeHue nepcoHana

MpOmN3BOANTCS TEXHOOMMYECKOro 1
06CNyXMBatoLLero nepcoHana 3akasuuka.
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MopgenupoBaHue

Mbl  OKa3blBaem JKCNepTHble ycayrn  mogennpoBaHua  ANd npe,u,npmmmf/’l BOAOXO3FII7ICTB€HHOFO
KoMrnnekca, O6'be,D,I/IH$|F| nepejgoBble 3HaHUA B obnactu MoennmpoBaHuMa C npakTnyecknmM OnbITOM
N BbICOKMMWN HaBblkaMi B MPOEKTUPOBAHUN OYNCTKMN CTOYHbIX BOA M NMPOM3BOACTBEHHbLIX NMPOLECCOB,
UTObbI npeaocCTtaBNTb XMN3HECNOCOBHbIe peweHunda, npo4vyHoO OCHOBaHHbIE Ha COBPEMEHHbIX peanndax
aKCnnyaTaunn n NpoekTnpoBaHNA OYNCTHbIX COOpy)KEHMI7I.

MporpaMMHble KOMMIEKCbl MOTYT 6biTb MPUMEHEeHbI Npu
NPOeKTUPOBaHMY, BBOZE B IKCMIyaTaLMto, MIaHUPOBaHNN
3KCMNyaTaLMOHHBIX XapaKTePUCTMKaX.

OnpepeneHne CTOMMOCTU
cTpouTenbCTBa

BrozxeT cTponTenbCTBa B 60/bLUIMHCTBE ClyYaes
PacCcUNTbLIBAETCA HAMBMAYANbHO B 3aBUCUMOCTA
OT CJIOXXHOCTU NMPOEKTHbIX PeLLeHNiA

N GUHaAHCMPOBAHWS. TOUHbIV CPOK 1 CTOMMOCTb
CTPOUTENBCTBA ONPesenseTcs KaYecTBEHHbIM
npoekToM. OCHOBbLIBasiCb HA MHOTFO/IETHEM OMbITe
NPOeKTNPOBaHWS CNEeLManmCTbl Hallein KoMnaHnum
MOMOTYT paccumTaTh 6HOAXET peanmsauym NpoekTa
«MOZ KNtoY» Mo Ballemy 3anpocy.

OHbITHO-ﬂpOMbILUﬂeHHbIe
NCNbITAHNA Ha peéaJ/ibHOM CTOKe

Ans pa3paboTtky 3¢pPeKTMBHOro TEXHONOMMYECKOro peLleHns 1 ero anpobaumm Ha peasbHOM CTOKe Halua
KOMMaHUS WCMONb3yeT MOBWNbHLIN WUCNbITaTeNbHbIN CTeH4 npoun3BoauTensHocTblo 1500-2000 n./4ac,
Ha KOTOPOM OMepaTUBHO PeannsytoTcsa npegaaraemMble TeXHONOrnYeckmne cxeMbl OUNCTKN.

Ha ucnbiTaTennbHOM CTeHAE MOTYT 6bITb 0OTpa6oTaHbl cnefytolme CTyNneH OUNCTKU:

* peareHTHasi obpaboTka * VIOHHbI 06MeH * 0bpaTHbIN ocMoC
+ dnoTauus + copbuus * MukpoduUnbTpauus.
+ dunbTpayus

CTeHZ pasBopauvBaeTcs MeHee yem 3a 4 yaca
Ha obbekTe 06CNefoBaHMS W pacCUMTaH Ha
KPYrniocyTouHyto  paboty B AMHAMUYECKOM
pexvme.

JaHHbI N0AX0A NO3BONIAET M3HAYaNbHO NONYUYNTb
fJaHHble 06 3¢dekTMBHOCTM pPaboTbl KaXAown
cTyneHn ounctkm JTOC M UCKAKYUNTL PUCK TOTO,
4YTO MpPOMbILLNEHHOe 060OpyAOBaHME He CMOXeT
obecneunTb TpebyeMyto CTeneHb OYNCTKN.

McnbiTaHna Takxke MOTyT BbITb OpraHn3oBaHbI
B na6opaTopr|x yanoBnax C LeNbro CHUMXEHNA
CTONMOCTN pa60T.
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V|H)KI/IHI/IPI/IHI'OBI:II7I LEeHTP HTT BbINnosIHAEGT UCNbITAaHNA B OMbITHO-NPON3BOACTBEHHbIX
ycnoBusAX, Ha CTOYHbIX BOoAaX C peas/ibHbIX 06bEeKTOB 3aKa3uMKOB.

OnNbITHO-MPOMBILLIEHHbIE MCMBITAHUS MPOBOASATCS Ha YCTaHOBKE MPOW3BOAUTENbHOCTBIO 1-7 M3/CyTKM 1
BbINOHSAOTCH KPYrOCYyTOUHO TakvM 06pasoM, MPOUCXOAUT MOABOP OMTMMANbHOM TEXHONOMMW MeTOA0B
OUNCTKN (GUINKO-XUMUYECKIMX, BUONOTUYECKMX, MEMBPAHHbIX U COPBLMOHHBLIX).

Mofo6HbIE NCMLITAHUS MO3BOJIAOT MOMYUYNTh AAHHbIE, MAKCUMANbHO 6U3KME K peasibHbIM YC10BUAM paboThl
OUMCTHBIX COOPYXEHWIA. B pe3ynbTaTte onpesenstoTcs HauayyLllme SKCMayaTauMOHHbIE XapaKTePUCTUKNA.

3TO N03BONsAET B COKaTble CPOKN 1 C MNHUMAaNbHbLIMU N34EeP>XXKKaMIn I'IO,CI,O6paTb OonNTManbHYH TEXHONOIM4YeCKyro
CXemy m y6EAVITbCF| B ee pa6OTOCI'IOCO6HOCTI/I npm MMHNMM3aUnn PNCKOB A (I)I/IHaHCOBbIX noTepb 3akasuyuka.

Ot6op PeareHTHas Bruonornyeckas  O6paTHbIit YncToTa BoAbl 0becneyrBaeT
dunbTpata obpaboTka oumncTKa 0CMOC XN3HeAeATeIbHOCTb pbl6

Anpo6auus Ha oNbITHO-NPOMbILUJIEHHOW YCTaHOBKE M03BO/IAET:

* Ha peasibHbIX CTOKaX OLEHUTb, HACKObKO 3 GEKTUBHOM OKaXEeTCs BbIbpaHHAasA TEeXHONOrS;
* MOYYNUTb AOCTOBEPHbIE 1 BOCMPOM3BOANMbIE pe3y/bTaThl A5t BbI6opa Hauay4yLLero NpoeKkTHOro peLleHus;
* MOAYYNUTb JaHHble AN TEXHUKO-3KOHOMMYECKOro 060CHOBaHNS;

*+ anpobunpoBaTh TEXHONOTMI 06PabOTKM CTOUHbIX BOA B peaNbHbIX AUHAMUYECKMX YCNOBUSX KCMIyaTaLmm
OUMNCTHBIX COOPYXKEHUIA.

Pe3yanaTb| anpo6a|_|,|/||/1 Ha OMbITHO I'IpOMbILLI}'IeHHOI7I YCTaHOBKE ABNAKOTCA OCHOBOW ANA rapaHTnn Tpe6yeM0ro
KadvecTtBa N HaAeXHOCTWM 3KCrayaTaun O4NCTHBLIX coopy>|<eH|/|V1.

OI'IbITHO-I'IpOMbILIJl'IEHHaﬂ anpo6a|_|,|/|9| Ha peaanblx CTOKax I'IpOBO,CI,I/ITCFl KaK Ha CTaLWIOH6pHOI7I YyCTaHOBKe (Ha
3aBogckol nnowagake HTT), Tak 1 Ha MOBUNLHOIM YCTaHOBKe (Ha 06bekTe 3aka3uuka).
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OCHOBHbI€e uenuv npoeeaeHvA onbiTHO-NMPOMbILUIEHHbIX NCNbITaHUA

HpOBeCTVI ncnblTaHMA
Ha peasibHOM CTOKe obbekTa

Onpegenntb peanbHble
3KCMAyaTauMOHHble 3aTpaThl

Ha 0UnNCTKY 1M CTOYHBLIX BOZ NPU pa3HbIX
TEXHONOMMYECKNX CXeMax OUNCTKY

CocTaB pa6oTt

Oﬂpeﬂ,enVITb npegenbHoe 3HaveHne
CHUMXEHMA KOHUEHTPaUMKW 3arpAa3sHALWNX
rnokasartenen npn CI)I/I3I/IKO-XI/IMI/M€CKVIX
METOAaX OUNCTKN

Pa3paboTaTb Hanbonee apPpekTNBHYO
TEXHONIOTNYECKYH CXeMY OYNCTKN

C TOYKM 3peHNA KannTanbHbIX

M aKCnnyaTaynMoOHHbIX 3aTpaTt

Pa3pa60TKa npep,Bapl/lTeanoM TEXHOJIOTNYECKOM CXeMbl OUNCTKI

MNoaroToBka NabopaTopHOro 06opys0BaHNS

AnpobaLmsa TeXHONOrMYEeCKON CXeMbl OUMCTKM B TA6OPaTOPHbIX YCNOBUSX

Pa3paboTka npeaBapUTeNbHOM TEXHONOTNYECKOM CXeMbl OUNCTKN

MoaroToBKa NCMAbITAaTEILHOMO CTEHAA

MoHTax 1 MyCcKO-HanagkKa NcnblTaTe/ibHOINo CTeHAa
Al'lp06aLJ,VIﬂ TEXHOJIOTNYECKOW CXEMbI OYNCTKMN

YTOUHEeHMe TEXHOOTNYECKOM CXeMbl OYUCTKN

Anpo6au,|/|ﬂ yTOHHEHHOVI TEXHOJIOTNYECKOW CXeMbl OYNCTKN

Pa3paboTka 3P deKTUBHOM TEXHONOIMUYECKOM CXeMbl OUMUCTKM
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OumncTHbIE COOPY)XeHUNA punbTpaTa
TBepAblX KOMMYHaJIbHbIX oTX0oA40B (TKO)

KomnaHus HTT  aBAseTca Npov3BOAUTENEM 3amnaTeHTOBaHHbIX KOMMIEKCHbIX OYMCTHBIX COOPYXEHMI
dunbTpata TKO. PaspaboTaHHasi TexHosnorvst o6nagaet LUMPOKOV YHMBEPCANbHOCTBIO,  BbICOKOW
TexHon0rnyecko 3dPpeKTUBHOCTLIO N CTaBUNBHOCTLIO NMPOLLECCa OUNCTKN BO BPEMEHMN.

CxeMa OYMUCTKM CTOUHbIX BoA ¢umnbTpaTa TKO ocCHOBaHa Ha MUCMONIb30BaHUM PasIM4YHbIX METOAOB,
BK/IIOUYaOLMNX B ce6 cnegyioLme TeEXHOormueckme onepauun:

* NpeABapuUTENbHYH GU3NKO-XUMUYECKYH OUNCTKY

* OTAYBKY amMuaka npw nogiienavnsaHum ¢unbtpata TKO

* OCBeT/IeHME CTOYHbIX BOJ, B TOHKOC/IOMHOM OTCTOMHMKeE (Un dnoTaTope)
* yAaneHue opraHnYecKknx 3arpasHeHnin B MeMbpaHHOM 6ropeakTope

* AOOYMUCTKY C MCMOJIb30BaHVeM 06paTHOro ocmMoca

* BO3BpaT KOHLeHTpaTa B TesI0 NOJINTOHa (UK BbiNnapmBaHue)

* 06e3BOXVBaHMe 06pasyrLLMXCA 0CaAKOB

B pe3ynbTaTe OUNCTKU CTOYHbIX BOA 05p83leTCﬂ:

* OuMLLeHHasa Boja (mepmMeaT) 06paTHOro ocMoca

* KOHLIeHTpaT 0bpaTHOro ocmoca

* M3ObITOYHbIV aKTUBHBbIN U U3 MEMBpPaHHOro bropeakTopa

* YMJIOTHEHHbIV 0Caf0K N3 TOHKOC/IONHOrO OTCTOMHMKA Unu dnotaTopa

Mo utoram sakcnayaTaumm yctaHoBKU oUnCTKU punbTpaTta TKO B 2020-2022 rr. NoATBEPIXKAEHbI:

* CTabWNbHbIV pexurmM paboTbl 060pys0BaHNSA
* HW3KMe 3KCMIyaTauMOHHbIMN pacxospl
* YCTONUMBLIV 3KOHOMUYECKN 3bdekT

Cuctema céopa n ounctkm punbtpata TKO

Mpyn-HakonuTens
cunbTpata TKO

Beperosoit BOAOBbINYCK

Kapta nonuroxa
cknaaupoBanus TKO

I'InaByqaﬂ HacocHasa
CTaHuusa

Brok obpatHo-
0CMOTMHECKOM 04nCTKN (B3)

N

N

CTeknokoMnosnTHas
HacocHas cTaHuust

B\

Bnok 6ro-membpaHHoi
oumcTki (B2)

Brok peareHTHO-0caanTeNbHOM
ouuctky (51)

3 - Cucrema
g [APeHaXHbIX TpY6




Hanbonee 3¢ dekTBHON TEXHONOMVEN YyTUIM3ALMN OpraHNYecknX 3arpsasHeHnii dpunstpatos TKO sBaseTca
nepepaboTka Ha creLmanbHbIX YCTAaHOBKAaxX C MpUMeHeHneM MeMbpaHHbIX 6ropeaktopoB (MBP).

Mem6paHHble 6uopeakTopbl (MBP) 60nee 30-neT NPUMEHATCA A1 OYUCTKU
dunbTpaTos c nonuroHos TKO n mycoponepepabaTbiBaloLLNX 3aBOA0B.

B Mupe peann3oBaHO HECKOJIbKO COTEH OYMCTHBIX YCTAHOBOK JaHHOMOo T1na B 6osee yem B 30 cTpaHax, paspa-
60TaHHbIX crieyanbHO Ansa ¢unetpata TKO.

JaHHbIN TEXHONOTMYECKNI METOZ OUNCTKN MPUMEHSIETCH Ha BeyLLX NpeanpusaTusaX, Cneunanm3npyoLwmxcs
no nepepaboTke OTXOAOB MO BCEMY MUPY.

Ha ocHoBe anuTenbHOM skcnayaTaumm MeMbpaHHbIX BMOpeakTopoB NOATBEPXKAEH YCTOMYMBBIA SKOHOMMYe-
CKUI 3P PeKT CO CTabUNbHBLIMU N MPeACKasyeMo HN3KUMM IKCMJTyaTauMOHHbIMY PACXOAaMMU.

Mem6panneiit 6uopeakrop -

1%
-

‘
L 4\
— w

]l
it

Morpy>xHbie moaynv MbP BbiHOCHbIe moaynu MBP

KomnaHus HTT noatBepAnna Ha npaktuke 3¢dekTMBHOCTb, TEXHONOTMYHOCTb U YHMBEPCAIbHOCTL Npeana-
raemMoro peLleHnsi ¢ MeM6paHHbIMK BropeakTopamu Mpu ounctke duabTpaToB TKO Ha COBCTBEHHO OMbIT-
HO-NMPOMBbILLIEHHOM YCTaHOBKE OYMCTKM CTOUYHbIX BOA.
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Anpobaumnsa TexHonornm 2020-2022 rr. 6bi1a BbIMNOAHEHA Ha OMbITHO-MPOMBbILLIEHHOM YCTaHOBKe, N3roTOB-
JIEHHO 13 CTEK/IOKOMMO3MTa U MPOM3BOAMAACL Ha MPMBO3HOM dunbTpaTte TKO  gencTByOLLEro KoMMaekca
no nepepaboTke 0TxoA0B «COJI0MOBO», PACMOIOXEHHOro B MOCKOBCKOWM 06nacTu.

OﬂbITHO-npOMbIlIJHEHHaﬂ yCTaHOBKa

Bnok peareHTHO-
0CaAUTENbHOM
ounctkm (B1)

Pesepsyap-ycpesHuTens

Brok 61o-membpaHHoi
oumcTkm (B2)

Dl

Brok obpaTHo-
0CMOTIMYeCKoi 0umncTk (B3)

KapTta o6bekTOoB OT60pa M aHanmsa cocTaBa
dunbTpaTa Ha nonmroHax TKO, npoBeaeHHOro
komnaHueir HTT B MocKoBCKOU o6nacTtu

Q

CeprueBo nocagckmii MNK

4

KMo «MoBapoBo»

o KMNO «Mporpecc»

r. Powans

° MK KonomeHckunin
Kawmpckuia MMK o

KMNO «Cononoso»
r. 3apaiick

Moxkaiickmii MK
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TexHosornyeckasa cxema OUUCTKU CTOUYHBbIX BOA, qwmpraTa TKO coctouT ns3 TPpEeX OCHOBHBbIX 6710K0B:

* peareHTHoO-oCajuTenbHon npegoyvnctkn (61)
* Burnonormyeckon oumncTtkm (62)
* 0bpaTHOOCMOTUYECKOM AooUNCTKN (B3)

JaHHOoe TexHonormyeckoe pelleHne obecrneymMBaeT ygaNeHWe W3 CTOYHbIX BOJ TSXKENbIX MeTannos,
B3BELUEHHbIX BeLlecTB M OGUOreHHbIX 31eMeHTOB A0 HOpMaTMBHbIX TpeboBaHWA K  cbpocy
B PblI6OX0351iCTBEHHbIE BOAOEMBI.

TexHonornyeckasa cxema o4UnNCTKN

BJ1OK b1 —> BJIOK b2 —> BJIOK b3

cpi
W1 ¢

o)
&

="

MepBbIA 3Tan npouecca ouncTkM dunbtpata TKO BkAtoUaeT 06paboTKy LLENOYHbIM peareHToM, OTAYBKY
aMMMaKa, OTCTaMBaHWe, TOHKOC/I0MHOEe OCaXAeHMe 1 HelnTpanmsaumio. NepBrnyHas peareHTHas o6paboTka
OCaXAaeT OCHOBHYIO YacTb B3BELUEHHbIX BELLeCTB, KOMNOUAHBIX YacTuL, @ TakKe HeKOTOpble MUHepabHble
3arps3HeHns.

BTopoii 3Tan BkAOYaET 6UONOrMYeckyto O4MCTKY, B MeMBpaHHOM 61opeakTope, B KOpryce KOTOpPOro no-
CnezfoBaTeNlbHO pa3MelleHbl CeKLUM AeHUTpUoUKaumm, HUTpUdMKaLMmM 1 MeMbpPaHHOro pasaeneHunst nuno-
BOVi CMecW. laHHbI 3Tan onpegensieT 3¢PpekTUBHOCTb OUNCTKM MO OPraHNYeCcKMM PacTBOPEHHbIM BeLLecTBaM
BCeli ycTaHOBKW. Takxke B MeMBpaHHOM BriopeakTope B pesynbTaTe HUTPUGUKALMN aMMOHWI OKNCAAETCS A0
HWUTPAaTOB. Bnarogaps ToMy, YTo KapycenbHbIi MeEMBpPaHHbI BriopeakTop 060pyA0BaH CUCTEMOI aspaLn B
3arnybneHHO WaxTe, yaenbHble 3HepPro3aTpaTbl Ha a3paLyio CTOUHBIX BOZ CHUXaTCs Ha 30-50%.

TpeTuia atan o6paboTtkn punbTpata TKO BrItOUaeT
COOPYXeHWst JOOUNCTKN. Ha JaHHOM 3Tane Npomncxo-
OWT 0YMCTKa C MOMOLLBI0 ABYXCTyneH4aTolr obpaT-
HOOCMOTMYECKOM YCTaHOBKW. [TpMeHeHVe JaHHOro
060pyAOBaHNS MO3BOJSIAET NMOAAEPXNBATb KOHLEH-
TpauUMnM 3arpssHALLNX BeLlecTB Ha ypOBHe, Aomny-
CTMOM K CHbpocy B BOAOEMbl PbI6OX035ICBEHHOMO
Ha3HayeHus.

TexHonorus noka3sasia CBOHO YHBEPCa/IbHOCTb ans Lwinpokoro Avana3oHa
NCXOAHbIX KOHLI,EHTpaLI,I/II‘;I 3arpasHaouwmx BelwecTB pPas/invyHOro npoucxoXxaeHwus.

Co6paHHble KoMmnaHueli HTT B npouecce anpo6auumn AaHHble SIBASIOTCA K/IKOYEBbIMU Npu
pa3paboTke NPOEKTHOV AOKYMEHTaLuuu 1 no3BonsioT 3¢$eKTMBHO MOAEePHU3UPOBATDL YXKe
CyLLeCTBYIOLLME COOPY>KEHUS OUMCTKIN AeACTBYIOLMX MYCOPO-COPTUPOBOUHbIX KOMMJIEKCOB.
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OuynCcTKa XO39MCTBEHHO-6bITOBbIX CTOUYHbIX BOA4

OunNCTKa XO35CTBEHHO-BLITOBLIX CTOYHBLIX BOJ HEob6XxoAMMa, Tak Kak B HUX COAepXaTcs BellecTBa
XVMNYECKOro, MUHEepanbHOro, OpraHNYeckoro Uan 6akTepmanbHOro NPOUCXOXAEHWs, KOTopble, Nonajas B
BOAOEMbI, Pa3pyLLAOT 3KOCUCTEMY, HAHOCS HEMOMPaBUMbI YPOH.

X0351/iCTBEHHO-6bITOBbIE CTOUHbIE BOZbI Masio MPO3payHbl, UMelT C/1aboLLeNoYHY0 peakumo 1 6onbluoe
cofepkaHme B3BeLUEeHHbIX, @ TakXe OpraHnNYecknux BeLLecTB, 06pasyoLMXCs OT MOCTYMNIeHUs NPOAYKTOB

XKnsHeaeAaATebHOCTN YenoBeka.

CTouHas Boga nocsief0BaTe/IbHO MPOXOAUT C/ieAyloLMe 3Tamnbl OUNCTKU:

* yAaneHuve rpyboamcnepcHbIX MexaHU4ecknx npumecei

* yCpeAHeHVe Mo cocTaBy N Pacxosy
+ 6uonormyeckast ouMcTKa

¢ AOO0O4YNCTKa CTOKOB A0 Tpe6OBaHVIl7| K c6pocy B BOL0EM pr6OXO3ﬂVICTBeHHOFO Ha3Ha4veHuA

+ YO-obe33apaxunBaHue

+ 06e3BOXVBaHMe N3BLITOYHOIO 1Na, o6pa3yrou.|,eroc;| B npouecce O4nNCTKn

TexHonormyeckas cxema

KL-27

KO-3KLI-14

KO—4 KIlI-23)

0-10
—+>-<)—'
=
_(;D\IS“ &
N
-3 =
Ku-s T =
LDed—| =
KW-28 |
S S T

=
ot
=

MpodeccnoHanbHble  CAyXbbl  KOMMaHUN
HTT paspaboTtaroT and Bawero ob6bekTa
TeXHON0rn4eckyto cxemy, NpOeKTHble
peLleHNs N peKoMeHAaLMMNOo 060pyA0BaHNIO
MeXaHn4ecko, bronorn4eckor n GUHNLLHOM
OUUNCTKN 1 06e33apaxKMBaHNS CTOKOB.

Bce TexHu4yeckne pelueHus, NpUHMMaeMble
B peanunsaumn npoekTa OYNCTHBIX
COOPY>XEHWA, COOTBETCTBYIOT TPeboBaHUAM
3KOIOrNYECKMX, CAHUTAPHbIX U APYTMX HOPM,
AeNCTBYIOLLNX Ha TeppuTopun PocCCMnckor
®epepaummn, 1 obecneunsatroT 6e30MacHyro
AN KN3HW 1 340POBbA NH0Ael 3KCnIyaTaumio
obbekTa.

Bbinyck ouuweHHbix
U 00e33apaxeHHbIX
cmouHox Bog



buonornyeckas ouncTka

B cnyyae, ey oUnLlaeMble CTOYHbIE BOAbl 3arpPA3HEHbI 6|/|opa3naraeMb|M|/| BellecTtBaMun, Hanbonee NPOCTbIM

N 3KOHOMNYHbIM BaAPMaHTOM ABIAETCA 6ronoryuyeckas OUnCTKa.

Bronormyeckas 04MCTKa CTOYHbIX BOA OCHOBaHa Ha CMOCO6HOCTY MUKPOOPraHU3MOB akTUBHOTO U/1a pasfaratb
opraHM4yeckoe BeLLLecTBO, MPUCYTCTBYHOLLEE B CTOYHbIX BOAAX, AN CO6CTBEHHOro pocta. MUKpPOOopraH3Mbl
OTBEYAlOT 3a yAa/seHVe OpraHMYeckoro BelecTBa, MPUCYTCTBYIOLLErO B BOAe, KakK TBEPAbLIX YacTul, TakK U

PacTBOPVMBbIX.

Mpw 6nonorruyeckoii oUNCTKe CTOUHbIX BOJ NPOTEKalT ABa npoLecca:

+ copbuus 3arpsa3HeHNin akTUBHbLIM LUI0M

* BHYTPUKAETOYHOE OKMC/eHNE MUKPOOPraHnN3MamMu.

Bronornyeckas ouncTKa CTOUHBIX BOJ, BKIHOYAeT aHOKCUA-
HbI 1 @3POBHbIM NpoLecchl, a Takxe yAaneHue 1 06e3Bo-

XMBaHME N36LITOYHOMO MAa.

Bbl6op T1Na 610N0rMYecKoro npoLecca AoxeH 6biTb NPo-
aHanM3npoBaH B KaXZOM KOHKPETHOM C/lyyae B COOTBET-

CTBUWN C XapakKTepunctnkaMmm o4miaemMoro Ctoka.

CTouHbIe
BOAbl

TexHonornueckasa cxema 6MoN0rMYecKNX OUNCTHbIX COOpy>K€HI/II7I

PesepByap

A4

Bo3BpaTHbIit akTUBHbIN un (R1)

OUMLLEHHON BOAbI

v

Bnok
MeXO4UCTKMN

|

YcpegHutens

|

[eHutpuchmkatop

-

AsporeHk ¢ Hutpudukatop

Wnootgenutens

A\
L Bnok Ouugeuuanl

[AOOYUCTKN BoAa

YNnotHeHHbIN
necok

A

A

A

-

Peunpkynsauusa (R2)

Y

Omxaras Boaa (R3)

Bnok o6pa6oTku
ocafka

CTabunusnpoBaHHbIN

ocafok
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Ouunctka MPOMBbILLUTIEHHbIX CTOUYHbIX BOA,

|_|pOI/I3BO,qCTBeHHbIe CTO4YHbIEe BOAbI o6pa3y+0Tc;| HenocpeACTBEHHO MNPV NPOM3BOACTBE MPOoAyKLNN. OHu
CMNbHO Pa3nn4yaroTCA I'IOCOCTaBy,OHpEAGﬂﬂEMOMyCHELWId)MKOVII'IpOMbILLIJ'IEHHOVIOTpaC}'II/II/ITEXHOHOFI/IHECKOFO
npouecca.

KomaHga HTT npoBOoAUT KOMIJIEKCHOE obcnepoBaHue I'Ip06 CTOKOB AN BbIABNEHNA TPOUNCXOXAEHNA
3al'pF|3HEHVIVI, X OCHOBHOI COCTaB, KOHUEeHTpaunmn 3arpﬂ3HEHVII7I, a TakXxke onpegeneHna ypoBHA KNCTOTHOCTA
N TOKCNYHOCTW.

0O6s3aTeNbHbIM npoueccom, npeaBapArOLMM  OUNCTKY, ABAAETCA YyCpegHeHKMe CTOKOB Mo pacxogy W

KOHLUEeHTpauunn.
[Koarynsmr] [ LLlenoyb ] [dmoxynmn]
Y
% Pewetka ¢ YcpepHutenob ( Y, CmecuTenb Yy, pt:;r:;?rnojﬁ
\/
EmkocTb Hernapatop
yucTon ~
BoAbI
O6e3BOXEHHbIE
oTxoAbl Ha BbLIBO3
3Tanbl OUUNCTKU CTOUHbBIX BO/J,
BblgeneHve CTOYHbIe BO/Abl O6pa6OTaHHaﬂ YC/NI0BHO yncTas Bo4a

rpyboAmncrnepcHbIX
YacTuL, OpraHNyecKmnx
N MexaHN4ecKmnx
3arpsAsHeHun.

noasepraroTca peaFEHTHOIZ

obpaboTke. LLlenoub

N KncnoTa 4o3npyeTcd

ANna AOCTMXeHNA

OoNnTMasibHOIo 3Ha4veHn4a

pH, o6pa3soBaHus
HepacTBOPUMBbIX
rMAPOKCUAOB TAXKENbIX
MeTannoB.

BOZa MoCTynaeT B
rmépuaHelin notartop,
060pyA0BaHHbIN
3N1eKTPOXMMUYECKUM
peakTopoM U
caTypaTopoMm.

HacocaMu Cyxol ycTa-
HOBKW MojaeTcs Ha
y3en MexaH4ecKom
dbunbTpaynm 1 copb-
Lun, nocne vero cobpa-
CblBaeTCs B BOAOEM
PbI6OX03ACTBEHHOIO
Ha3HayeHus.
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BoccTtaHOBJ/IeHVe BOAOEMOB

BoZoeMbl ¢ MOCTOSHHBIM YPOBHEM BOZbl He GYHKLIMOHMPYIOT B MPUPOAONOLO6HOM LUUKINYHOM pexumMe
3aTOMNEeHNs NOVMEHHOW 30HbI, UTO MPUBOAMUT K HEraTUBHbLIM 3KONOMMYECKUM NOCNeACTBUSIM:

* HaKoMJeHue NI0BOro 0CaZKa * HaKOMAeHUs aMMOHUIAHOTO a30Ta

* LBeTeHue BoAoOpOCael * 3amop pbibbl

* 06pa3oBaHVe NAeHKN Ha MOBEPXHOCTN BOAbI

KomaHga cneumanuctoB HTT ycnewHO NpUMeHsieT peareHTHyt0 06paboTky BogoeMa M3BECTKOBaHMEM ANs
03/,0pOB/IeHNsA BOL0EMOB.

KomnnekcHass 6uonornyeckass Menvopauma ABAsSeTca NpupoAonoAo6HON TexHoNorne, OCHOBaHHOW Ha
aKTMBM3aLMN ecTeCTBEHHbIX NPOLLEeCCOB CAMOOUNLLIEHNS BOAHBIX 06BbEKTOB. 3TO anbTepHaTMBa TOTa/lbHOM
MeXaHW4YeCcKol 04YNCTKE BOAOEMOB, TakK Kak KOMMEHCALMOHHbIe MeponpuaTUa Mo 3apbloneHno He fatoT
oXnaaemblin 3GPekT 1 3a4acTyo NPOBOLMPYIOT MacCOBbIA 3aMOp.

B pesynbTaTe NPUMEHEeHNs TEXHONMOorUN:

* yayduleHume 3CcteTn4eckoro snja sogoemMa

* yAaneHne I'IOBerHOCTHOI7I NMAeHKn oT BOAOpOCﬂeVI
* NoBbllWeEHNE NPO3PaYHOCTV BOADI

* 3anycK eCTeCTBEHHbIX NpoueccoB CaMoouunLLEHNA
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Hawwn nspenns

Tpy6bl U dNTUHIU AnAa

X038MCTBEHHO-ObITOBOIO npmMmeHeHuA
nnBHEBOIo BogooTBEeAeHUA

NPPUraLoHHON CUCTEMbI
1 Mennopaumn

TEXHNYECKOro NpUMeHeHMs
MPOMBILLNEHHOrO MPUMEHeHNs
arpeccnBHol cpesbl

BOZOMPOMycka, B TOM YMCE,
MoA AOPOoramu v X/4 nyTsMm

SHepreTukn
ropHO-060raTUTeNbHbIX KOMBMHATOB
NMUTbEBOro BOAOCHabXeHMs

EMKocTHOe o6opyaoBaHue

H

HakonuTeNbHble
noXapHsble
XUMU4Yeckmne
nUTbeBble
rMnepemMKkocTu

AdCOCHble CTaHUnn

KaHaan3aunoHHbIe BCEX TUTOB
noXapoTyLeHnA
MOBbILLUEHHOIo AaBneHuna
NMMTbeBble

APeHaXHble

ABYyXKaMepHble

BH
TEXKOAO! M.

E TPYBHLIE
T :xb:1 OAOTHH

MeToAabl MOHTaXa

Konopaupbl

TpaHLLeHas NpokiajKka
MUKPOTOHHENNPOBaHMe
caHaums (penaiHuHr)
LLIHEKOBOE bypeHue
Hapy>XHasa Npoknazka
noABOAHas Npoknaska

nepenagHble
CMOTpPOBble
TeXHnyeckme
NOBOPOTHbIE
racuTeny noToka
NVBHEBOW KaHanv3aumm
nepexojHblie

KeccoH

oTbopa npob
BOAOMpPVEMHbIe

OUMnCTHbIE COOPYXKEHUA

NMPOMBbILLNEHHbIX CTOKOB

JINBHEBbLIE

KOMIMJIeKCHble
X03511CTBEHHO-ObITOBbLIX CTOKOB
o060pyAoBaHMe BOAOMOAMOTOBKN
dunbTpaTa TBepAbIX HBITOBLIX OTXOA0B

> Mbl MO>KeM BbINOJIHNTbL UHAMBUAYAJIbHBIN 3aKas NoA Ballu Lenuv
NI060M CNOXKHOCTMW.
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BepTuKanbHble a3pOTEHKU CO CPOKOM CNY>K6bl 50 neT

1. OuncTka 6bITOBbIX CTOKOB OT MUKpOpanoHa
YncneHHocTb A0 5000 yen.

2.3koHoMuMA f0 30% 3neKTpo3Heprnm 3a cyer
3¢ dekTMBHON paboThl BO34YXOAYBOK.

3. Bruonornyeckoe yganeHume n3 CTOYHbIX BOJ,
coefnHeHU asoTa u pocdopa Ha 99%.

4. CokpaleHue o 30 M CAaHUTAPHOW 30HbI
3a CYeT OUMCTKN BbIBPOCOB BO34YXa.

5. DKOHOMUSA OT 2 A0 6 ra 3aHMMaemMoli

naoLwaAn Noj NaoLwagKy o4nCTHbIX
COOPY>XEHUIA.

BVIXpEBOVI cenapaTtop necka U3 cTeksionjlaCtmka

1. EABMHCTBEHHOE NpeAIoKeHVe Ha PbIHKE Ha MeCKONO0BKWN U3 CTEKNONAACTMKA C MPOMNYCKHOM
crnocobHocTbo 60nee 1 000 M3/cyT.

2.2 PeKTMBHOCTb 3aJepXaHna necka onpegensercs KOMAbOTEPHbBIM MOAENINPOBAHMEM.
3. Vi3genvie ycToumBOo K BO3AENCTBUIO arpecCMBHbIX Cpej 1 HU3KUX TeMnepaTyp.

4. MNpumMmeHsaeTca Ha NoanroHax TbO, OUNCTHBIX COOPYXEHUAX XO3ANCTBEHHO-ObITOBOTO
M NPOMBILLUIEHHOI0 Ha3HayvyeHus.

BeHTUNAUMOHHBIA
natpy6ok

CmoTpoBoW Iny6uHa
Konoaey NpoMep3aHna

: 7 17T A7 FTT 7
©
I

HanopHbli TpyGonpoeoa
neckonynbnbl

H3

OTtBOaALMA

= Tpybonposop

HanopHbIv TpyGonposos é
TEXHUYECKOoW BoAbl

a

Mopatomi
Tpybonpoeon

| \ YpoBeHb

1 rPYHTOBBIX BOZ,

'mppoanesatop
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HakonutenbHasa éMKOCTb

Pe3epByap, I'IpeAHa3HaLJEHHbII7I ANA HakonneHna N A0NToOBpeEMEHHOIo XpaHeHA pasNyHbIX )KI/IAKOCTGVI,

B TOM 4uncsie NOBEPXHOCTHbIX, ObITOBbIX, NPon3BOACTBEHHbLIX CTOYHbLIX BOA,.

M3rotaBnmBaeTCd Kak B rOpn30oHTA/IbHOM, TaK N B BEPTNKAIbHOM UCMTOTHEHWI C BOSMOXHOCTbHO Ha3eMHOW
n I'IOA3EMHOVI YCTaHOBKW. Bo3MoOXHa KomnekTaumsa HacOCHbIM O60pyAOBaHI/IeM (Takaga MO,U,I/I(I)I/IKaLl,VIFI
n3gennda no3BosideT nepekadnBaTb MOCTYMaOWYH XMAKOCTb Ha ,U,a}'IbHEVILLII/Ie 3Tanbl O4YNCTKW, NN6O

Ha C6pOC), a Tak>Xe BO3MOXXHO n3rotossaeHme no MHAMBMAYaJibHOMY 3aKas3sy.

0o6bem, m3

5
10
15
20
25
30
40
50
60
100
120
150
170
200

AvameTp Kopnyca, DN, Mm

1600
1600
1800
2300
2300
2300
2300
2300
3000
3000
3200
3700
3700
4200

AnviHa kopnyca, L, Mm

2700
5200
6200
5100
6300
7 500
9900
12 400
9000
14700
15300
14700
16 500
14700
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XnmMcToiiKasa eMKOCTb

MNpuMeHseTca NpakTUYeckn BO BCeX 061aCTAX MPOMBbILUAEHHOCTU: XUMWYECKOW, HePTeXMMNYeCcKown,
ropHooboratuTenbHow, fepeBoobpabaTeiBatowleil 1 HedTenobbIve. lNpegHa3HayeHa ANA HaKoMaeHUs
N XPaHEHUS XMMNYECKMX XUAKOCTEN: pacTBOPOB KUC/IOT, LLenoYeli, coneit, pH-nepeMeHHbIX cpej, CnnpToB,
HedTenpoAyKTOB (AU3TOMNNBO, KEPOCUH, HePTb 1 AP.) N MPOYMNX arPeCCUBHBIX CPeA.

BbicTpoc6opHasa runepemMKkocTb

MNpegHasHayeHa 4na rnybokon Gpr3nNKOo-XMMUYeckom
n brnonornyeckon (KOMBUMHUPOBAHHOM) OUMCTKU
MPOM3BOACTBEHHbLIX U XO3SCTBEHHO-ObLITOBbIX
CTOYHbIX BOJ, OT B3BELLEHHbIX BeLLeCTB, COeANHEHUI
asoTa, ¢ocdopa, NOBEPXHOCTHO-aKTUBHbIX BeLLECTB
N APYTUX 3arpasHuTene.

TexHMYecKuii pesynbTar:

cokpalleHne obbema BbIBPOCOB ra3n0bpasHbIX
BellecTB B aTMocdepy, BO3MOXHOCTb BbIMOJHEHWSA
pe3epByapa B BWAE Pa3INYHbIX TEXHOAOTMYECKNX
cXeM b10N0rM4Yeckor 04MNCTKN, a TakxKe NoBblLIeHNe
3$deKTMBHOCTU MOrNoWeHNss KUCIoOpPoAa Bo3ayxa
fo 80% 1 yBennyeHme OKUCAUTENIbHOM MOLLHOCTU
OT 2 A0 4 pas.
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OuuncTHbIE COOpY>KEeHUS
noBepPXHOCTHbIX CTOKOB (JTOC)

Ha3HayeHue

OuUNCTKa NOBEPXHOCTHBIX, APEHAXHbIX 1 6AN3KNX K HAM MO COCTaBy MPOMBILLIEHHbIX CTOUHBIX BOZ 40 HOPM
cbpoca B BOAOEM PbI6OX035ACTBEHHOMO HazHauYeHus. CTabuibHOe yaaneHve B3BeLLEHHbIX BeLLecTB 1 HedTe-
NPOAYKTOB.

MNpuHUMN pa6oThbl

* Ha3eMHOoe 1 MOoA3EMHOE pa3MeLLeHme

* CTOYHble BOAbl — MEeCKOOTAeNNTeNb — MAC/I06eH300TAENNTENb — COPOLMOHHBIN GUNBLTP
* MNecKooTAeNuTeNb: OTAeNeHNe MeXxaHUYeckmx npumeceii

* Macno6eH300TAeNUTENb: OTAeNeHNe HedTeNnPOoAYKTOB Ha KOANECLEHTHbLIX MOAYNAX

* COP6LMOHHBIN GUABLTP: TOHKAA OUNCTKA OT HEPTEMPOAYKTOB U B3BELLEHHbIX BELLECTB

CepBucHoe o6cny>xmBaHue

PerynapHoe cepBrcHoe 06CNyXXnBaHMe 1N 3aMeHa PacxoAHblX MaTepuanoB — 3a0r CTabuibHON KayecTBeH-
HOV OYNCTKWN CTOKOB. Halla KOMNaHWSA oCyLLeCcTBAAET MNOAHbIA KOMMIekC paboT No cepBMCHOMY 0BCyXMBa-
Huto JTOC.

XapaKTepucTukun MpenmyLiecTBa
* Q pacxog — 1-250 n/c * MPOYHOCTb KOpryca
* D anametp kopnyca — 1 000-4 000 mm * MpoCToTa 06CAYXMBaAHWA U IKCNIyaTaLmn

* L anvHa kopnyca — 4 000-15 200 mm * HU3KOe 3HepronoTpebneHune
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TemnepaTtypHble ncnbiTaHua, OMATEKC

B AO «lOMATEKC» Ha ncnbiTatensHom obopyzoBaHum Zwick/Roell npoBeseHbl NPOYHOCTHbIE UCMbITAHUSA Ha
pacTsXeHue B AnanasoHe temnepatyp oT -70°C go +190°C.

McnbiTaHUSt NPV NOBLILLIEHHOM Y NMOHWXEHHO TeMnepaType No3BoASKT NOATBEPANTL IKCMIyaTaLMOHHbIe
cBOWCTBaA TPY6 ANF HAPYXXHOIN NPOKAAAKN U TPAHCMOPTMPOBKE CPeA C Pa3INYHBIMK TeMMepaTypamMu.

YAy, Ana vcnbiTaHWA TPY6bl BbiNYLLEHbI
CXXXEXXD (%)
] Ha cneynanbHou cmone Derakane 470

TexHonoruva npounssoacTtBa: CocTaB

Tpl/l HeoTbeMJ/iIeMbIX KOMMNOHEHTA, N0O3BOJISOWNX NPON3BECTUN OAHY N3 CaMbIX CTOMKUNX
K N3HOCY pr6 — CTeK/1IoN/1aCTUKOBbIX.

KBapueBbI/ necok PoBUHr Cmona

(o1 0 A0 54%) (oT 12 po 66%) (He meHee 34%)

O6oralléHHbI KBapLUeBbI/i MecCOK  * HernpepbIBHbIN * CTaHJapTHasd

(98-99% uuncToThl). * py6neHHbI opTodonesas, TepedTanesas, nsodpranesas

* cneuymanbHas
BUHUN3QUPHASA, SMOKCUBMHUAIGUPHan™

e
= CooTHOLUEHUE CbipbeBbIX KOMMNOHEHTOB
onpepensieTcas HOMEHKaTypoii usaenuii

* MpUMEHSIOTCS 4151 TPOU3BOACTBA XUM- U TEMIOCTONKOM NPOoAYKLMM
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CBoncTBa maTepuana

HanmeHoBaHue nokasaTtens

HavMeHoBaHMe nokasaTens SHaueHue
(ycpeaHeHHoOe€)

MnoTHOCTL, Kr/M3

Mpesen MPOYHOCTM NPU PACTAKEHNN B OKPY>KHOM HarnpassieHun, Mla
Mpeaen NpPoYHOCTM NPU PacTAXXEHU B 0CeBOM HarnpasneHun, Mlla
JonyCcTnMBIA OKPY>XXHO MOAY/b YNPYrocTy Ha pacTsxeHue, Mla
JonyCcTnMbI 0CeBON MOAYNb YNPYrocTn Ha pacTsxeHne, MIMa

JonyCcTMBI OKPY>XXHO MOAY b YNPYrocTy Ha 13rmnb, MrMa

KoappuLmeHT nvHeliHOro TennoBoro pacmpeHuns,1/°C

KoaddunumeHT MNMyaccoHa okpy>xHoCcTW/ocCh, vhl

KoadduunmeHT MyaccoHa ocb/okpyxHocTy, vhl

CTeneHb NOAMMEpPU3aLINN MaTeprana CTeKNOMNIacTUKOBLIX TPY6, % He MeHee

MNokasaTenb TBEPAOCTV BHYTPEHHEN N HAPYXXHOI NoBepXHOCTU No bapkony
(n3odTaneBasn, optodTanesas 1 BUHUA3IGUPHASA CMONA), HE MeHee

LLlepoxoBaToCTb BHYTPEHHEeM CTEHKW, MKM, He 6onee

1700-1900
150 - 440
55-85

10 000 - 29 000
3800-5500
3800-5500
2,5x10°
0,08-0,10
0,23-0,25
98

40

25
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Ana 3amMmeTokK



HOBbLIE TPYBHbIE
TEXHOAOT MU

Odwumc npogax

i MockBa, ynnua LLlenknHa, gom 51/4, ctpoeHue 1

QE  +7499940 14 04

info@ntt.su

MpousBoacTBO

MockoBckasi 06nacTb, r. [epecserT, Lw. MockBa-ApxaHrenbck,
<2 3aBOJ KOMMO3UTHbIX MaTeprnanos, oM 1

1 nttsu




