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«BogocHabxeHue 1 BOJOOTBEEHUEY,
BHTY

3a nocneaHee BpemMa B pamKax BbiNOJHEHWUA NPOrPaMMbl TEXHUUYECKOro
HOPMMPOBAHMA U CTaHAAPTU3ALMM B CTPOUTENBCTBE B 06/1aCTH BOZOCHabXe-
HuA 1 BogooTBeaenua (6nok 4.01) pa3paboTaHbl 1 YaCTUYHO BBEAEHbI B Aeil-
ctBue pap THIA. Tak, B 4acTvt NpoeKTMPOBaHNA CUCTEM BOAOCHAOXKEHMA pa3-
paboTaHbl JOKYMEHTBI, pernameHTUpyloLue NPoeKTUpoBaHe BO03ab0pPHbIX
COOPYXXEHWl, COOpYXeHuii BOAOMOATOTOBKM, HApYXHbIX CeTeil BOJOCHabXe-
HUA W COOPYXKEHNiA Ha HUX 1 PAJ APYTUX.

B obnacTv BogooTBeAeHNA NpoLeCC pa3paboTku TEXHUYECKUX KOAEKCOB
yCTaHoBMBLLeicA npakTuki B3ameH CHull «KananuzaumA. Hapyxuble cetu
1 coopyxeHus» 1] eluie He 3aBepLUeH.

K HacToAwemy BpemeHn pa3pabotaH oauH u3 fokymento — TKIT 45-
4.01-202-2010 (02250) «OuncTHble cOOpy»xeHNA CTOYHbIX BoA. (TpouTenbHbie
HOPMbI IPOEKTUPOBAHNA,

Pa3pabotka TKI ocHoBbIBanach Ha ABYX NONOXKEHUAX, KOTOpble 1 Ofpe-
LeNANN HaNPaBNeHHOCTb A0KYMeHTa:

— COXpaHeHue 1 0606LLeHMe ONbiTa NPOEKTMPOBAHNA U HOPMUPOBA-

HUA, OTPAXKEHHOrO B paHee NPUHATBIX U JeiACTBYIOLMX A0 HACTOALLe-
T0 BPEMEHI HOpMaXx;

A YMET U3MeHeHUil, (BA3AHHbIX ¢ yXKecToueHnem NpUpoA0OXpPaHHOro

3aKOHO/aTeNbCTBa, Pa3BUTUEM HayuHO-TEXHUYECKOro nporpecca B
061aCTM OYNCTKM CTOYHDBIX BOZ, a TaKKe He0OX0AMMOCTI COnmKeHus
C eBPONecKUMM HOPMaMK 1 CTaHAAPTaMi, FapMOHU3aLNK C Apyri-
M THNA., :

CHuN «KaHanu3auma. HapyXHble ceT U COOpyXeHWUs», NPUHATHIA B
1985 ropy, coaepxut pAA MONOXeHWUA, pernameHTUpYHLLMX NPoeKTUPoBa-
HUe OUUCTHBIX COOPYKEHWH, KOTOpble MHOTOKPATHO 0TPaboTaHbl NPaKTUKOIA.
B uactHOCTM, 3T0 HOpPMbI, (BAA3aHHbIE C MeXaHuueckoi, 6uonornueckoi,
DU3NKO-XMMIYECKOR 0YNCTKOI CTOUHBIX BoA. BmecTe ¢ Tem npusegeHHbii
Bblle JOKYMEHT, CTaBLUWIA 33 3TO BPeMA «KNACCUYecKoil KHUTOW KaHanu3a-
Lnu», He 1aBan 0TBETbI Ha BONPOCbI, CBA3AHHbIE C yAaneHnem U3 CTOYHbIX BOA
OVOreHHbIX 2NeMeHTOB.

B cBA31 C uem 6onbLUAA YaCTb U3MEHEHWI 1 HOBbIX NONOXEHMIA OTHOCUT-
€A K 61onornyeckoii 04ncTKe B CUCTeMax ¢ akTUBHbIM UNIOM.

K ocHOBHbIM monoxeHuam, oTpaxeHHbiM B TKM 45-4.01-202-2010
(02250) «OumcTHbIE COOPYKEHNA CTOUHBIX BOA. (TPOUTENbHbIE HOPMbI NPOEK-
TUPOBAHNAY, OTHOCATCA:

— Tepexop K pacueTy coopy»eHuii no napametpy bITK5 (broxumuuecko-

My NOTpe6nenmio KUCNOpoAa 3a 5 CyTok);

— BBeJieHIe NOHATUA «IKBUBANEHTHOE HaceNeHne» ANs OLEeHKN Maccbl

3arpA3HALLAX BELLECTB, NOCTYNAOLLMX HA OUNCTHDBIE COOPYXKEHNA;

—  PacyeT coopyeHuit 6MoNornYeckoil 0YNCTKN C y4eToM BO3pacTa una;

COBEPLUEHCTBOBAHHUE
HOPM NNPOEKTUPOBAHNA
B OBJIACTU OYUCTKH
C(TOYHbIX BOJ

—  PacyeT Coopy»eHuii 6uonoruueckoil 0UMCTKN C yuetom TpeboBaHuil
10 yAaneHuto coeMHEHMi asota n pochopa.

Tepexop ot napametpa bMK20 k bIMK5 B pacuetax cBA3aH Kak ¢ Heobxoau-
MOCTbt0 rapmoHu3auuu ¢ HIA v THIA, ycTaHaBnvBalowmMmu npupoaooxpaH-
Hble TpeboBaHuA, BbipaxeHHble B bITKS, Tak 1 co conukennem ¢ npuHLMnamm
PacyeToB COOPYXeH, NPUHATHLIMM B eBPONECKUX CTPaHaX.

Takoii e NOAXOL NONOXeH npu BBEAEHUN MOHATUA «IKBUBANEHTHOE
HaceneHue» AnA OLEHKM MacCbl 3arpA3HAIOLLMX BELecTB, MOCTYNaKWMX Ha
0YNCTHbIE COOpYeHWA. [PUHATBIA SKBUBANEHT BbIHOCA MACChl 3aTPAZHAIOLLAX
BeLLeCTB co cTouHoit Bogow 60 r no bI1K5 Ha ofHoro yenoseka B cyTkv N03B0-
NAET OLEHMBATL CUCTEMbI BOAOOTBEAEHMA 06BEKTOB M HACNEHHbIX MYHKTOB
CPa3NnyHoil fONeil NPOU3BOACTBEHHBIX CTOYHDIX BOA.

Bsesenue pacueros coopyxenuit 61ONOTNYECKOIl OUUCTKY C y4eTOM BO3-
pacta una u TpeboBaHuii NO yAaneHuio GMOreHHbIX 1eMeHTOB (BA3aHO C 0C0-
0eHHOCTAMM NPOTEKAHMA NPOLLECCOB 61UONOTNYECKOI HUTPUdUKALWMN B YacT
BAMAHNA HU3KMX CKOPOCTell HAKONNEHUA MUKPOOPraHU3MOB HUTPUGUKATOPOB
B COOPYXeHUAX.

[puBeaeHHbIe HOPMATUBbI MO3BONAIT NPOEKTHBIM OPraHU3aLMUAM pa3-
pabaTbiBaTh NPOEKTbI OUUCTHBIX COOPYXKEHWIA, YIOBNETBOPAIOLLME AEICTBYIO-
LMM NPUPOA0OXPaHHBIM TpeboBaHMaM [2].

B 3aBUCUMOCTM OT Macchl 3arpA3HAIOLMX BeLeCTB, NOCTYNalWymX Ha
OUNCTHbIE COOPYKeHWA, BbIPAXKEHHbIX B IKBUBANEHTaX HaceNeHNA, yCTaHoBNe-
Hbl Cnegyiolue TpeboBaHNA N0 0CTATOYHBIM KOHLIEHTPALMAM G1oreHHbIX Se-
MEHTOB, NpuBeAeHHble B Tabnuue 1.

- TpeboBaHus, npusefeHHble B Tabauue 1, ycTaHaBnuBawT Heobxoau-
MOCTb MOBbILIEHUA CTENEHN OUNCTKI ANIA OUUCTHBIX COOPYXKEHMUI C yBenuye-
HMEM PaCcXOLOB 0YNLLAEMOIl CTOYHOM BOAbI. TaK, AnA HebonbluMx coopyxe-
Huit 40 500 IKBUBaNEHTOB HOPMUPYETCA TONbKO CTeneHb yAaneHua B3BelLeH-
HbIX BeLLeCTB 1 6UOXMMMYECKM OKMCIAEMbIX OPraHUYeckiX BeLLeCTB, OLieHu-
Baembix no BIK unn XIK. C yenuuenrem npou3BoanTeNbHOCTY COOPYXKeEHUI
Z0NONHUTENbHO YCTAHABNMBAKTCA TPeHOBAHMA MO COAEPKAHUID AMMOHUIHBIX
dopm a30Ta B ounieHHoit Boge (ctpoku 2-3). [ina Gonee KpynHbiX coopyxe-
HUiA C Npou3BoANUTENbHOCTbI0 Gonee 10 000 SKBUBANEHTOB (CTPOKY 4—5) Hop-
MUpOBaHUe COAepXaHuA OUOTeHHbIX NeMeHTOB JONONHUTENbHO NPOU3BO-
JUTCA N0 KOHLeHTpaLuaMm a3ota 1 Gocopa obuuero.

[InA BbI6Opa METO/1a 0YMCTKI CTOYHBIX BOA, HEOBX0AMMOTO NA OCTUKeE-
HWA yCTaHoBNeHHbIX B Tabnue 1Tpebosanuii, B TKM 45-4.01-202-2010 npuse-
JeH nepeyeHb MeTOA0B C JaHHbIMM 06 3OPEKTUBHOCTI OUMCTKI OT bruoxmmu-
Yecku yAansemblX OpraHnyeckux Belects, oueHuBaembix no bI1K, B3selen-
HbIX BelLECTB, a Takxe coefuHeHni a3ota u Gpocdopa (Tabnuua 2).
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Tabnuua 1 — JlonycTuMble 3HaueHUs NoKa3aTeneil 1 KOHLEHTPALUK 3arpA3HAILLNX BelLecTB B COCTaBe OYNLLEHHbIX 6bITOBbIX, FOPOACKMX U BAN3KMX
K HIM M0 COCTaBY NPOM3BOACTBEHHbIX CTOYHBIX BOJ

Macca oprannyeckux 3HaueHue nokasareneii, Mr/am’ KoHueHTpawua 3arpasHALLMX BeLecTs, Mr/am’®
: ;L%:;E}Eiﬂ;x' = o Bzzme;::le (B nepe’::';;e HaN) Nou” Fo
Ha ounctky, 3H (‘p. il C(p - . - C(p Cmakc . - . .
llo 500 150 200 40 60 50 65
501-2000 125 170 30 40 35 50 20 30
2001-10 000 120 160 - 25 35 30 40 15 20
10001-100 000 90 120 20 30 25 35 15 20 3 45
bonee 100 000 75 110 15 20 20 30 10 15 1,5 2

Ta6nuua 2 — I$PeKTUBHOCTb YAANEHNA 3arpA3HAIOLLNX BELLECTB Ha COOPYKEHUAX OUMCTKN CTOYHDIX BOA

MeTopg 04MCTKM CTOYHDIX BOA

JddekT ynanenua npumeceit, %
OcTaTo4Has KOHLEHTpauua npumecei, Mr/n

B3g.B-Ba BIIK, XnK NH, N P
1. MexaHuueckaa ouncrka 45-64 20-33 20-33 R 1" n
2. buonornyeckas ouncrka 6e3 HuTpuduKaLmm — = ™ 40 27 33
Npy Harpy3ke Ha akTuBHbIA un 0,15 Kr/Kr-cyT 20 15 70 B _ _
3. buonornyeckas ouncTka ¢ HuTpUdUKaLmeit = - - = 27 33
NPy Harpy3ke Ha akTuBHbIIA un 0,15 Kr/Kr-cyT 20 15 70 5 _ _
4. buonornyeckan 0yncTka ¢ npefBapuUTENbHON = = - = 70 33-35
AenuTpudukaumeii ¢ peunpkynauuei 200 % 20 15 70 5 _ _
5. buonornyeckan ouncTka c npesBapuTeNbHON - . - — 70 75-78
AeHnTpudukauneit ¢ peynpkynaumeit 200 % 20 15 70 3 _ B
n buonornyeckum yaanenuem dpocpopa
6. buonornyeckas ouuctka npu  Harpyske N - - = 27-70 33-78
Ha aKkTMBHbIA un 0,15 Kr/Kr-cyT ¢ BOOYMCTKON 12 15 70 3 — _
B bronoruyeckux npyaax Mexee 2 ¢yt
7. buonornyeckas ouucTKa mpu Harpyske = e = - 27-170 33-78
Ha aKTUBHbIA un 0,15 Kr/Kr-CyT ¢ A00YMUCTKON 10 12 65 5 _ _
Ha MUKpOUALTpax
8. buonornueckas oumcTKa Mpu Harpy3ke Ha 27-70 :
akTUBHbIA Un 0,15 Kr/KF-CyT € CUMYNbTaHHbIM 18 12 67 5 _ 12
peareHTHbIM 0CaXfeHneM
9. buonornyeckas ouymcTka Mpu Harpyske Ha - - — - 27-70 -
aKkTvBHbIIA Un 0,15 Kr/Kr-CyT ¢ CMMyNbTaHHbIM 5 7 50 5 _ 03-05

peareHTHbIM OCaJeHWeM 1 nocnedyiollem
dunbTpoBaHNM C noKynALmei

Ha ocHoBe COBMeCTHOTO aHanu3a AaHHbIX, NpUBeAeHHbIX B Tabnuuax 1
it 2, BO3MOXeH BbiGOp 6330B0i CXeMbl OUMCTKM CTOYHBIX BOA U MpeaBapu-
TeNbHaA OLEHKA ee TeXHONOTMYECKUX BOIMOXHOCTEN M0 dhdeKTy ynaneHus
3arpA3HALLMX BewwecTB. Hanpumep, AnA COOpyXeHuid, yKa3aHHbIX B 1—3-it
(TpoKax Tabnuubi 1, TpeboBaHMA K OUNLLEHHBIM CTOYHBIM BOLAM JOCTVXUMbI

NPy NPUMEHeHINM COXKUBLLEACA «KNACCUYeCKOW» CXeMbl 00paboTkin — npef-
BapuTeNibHaA MEXaHNYECKas 04nCTKa C MoCTefykLLen 61onoruyeckon oyuncr-
KOIA Ha a3POTEHKaX U BUoNornyeckux GunbTpax, ¢ HUTpUPMKaLneit unu 6e3
Hee (pUCYHOK 1).
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PucyHok 1 — (xema 61onoruyeckoil 04MCTKU B CUCTEME C aKTUBHBIM WIIOM ANA YAanenus Guonoruyeckn ynanaembix OpraHuyeckux BelecTs:
1— a3poTeHK; 2 ~ nojjaya CTOYHOI BOAbI Ha 0UUCTKY; 3 — LMPKYNALMOHHbIA aKTUBHDIRA UN; 4 — BTOPUYHDIA OTCTOIHUK; 5 — 0TBOA U3OBITOYHOIO aKTUBHOIO UNa;
6 — 0TBEZIEHUE OUNLLIEHHON BOAbI

Mpu 3T0M ecnn Ana HeboNbLKX COOPYXKeHWi C MOLLHOCTbIO 0 500 3k-
BUBANEHTOB J0CTAaTOYHO AOCTUXEHUA Tpebyemoil cTeneHy yAanerus opranu-
YecKux BeLwecTs, oLeHnBaeMbix no bITK, To ana Gonee KpynHbIX COOPYXeHUI
knacco 2 1 3 (501-1000 1 100110000 3KBUBANEHTOB) MOXET NOTPe6OBaTL-
A 1 npoBefieHre HUTpuduKaLmu. Npu Takom e cocTaBe COOpyKeHui Bpems
00paboTKy 1, COOTBETCTREHHO, 06BEMbI COOPYKEHMil B1ONOrMYECKoil OUNCTKN

Tpebytotca B 1,5-2,5 pa3a Gonbilve. Ha KpynHbIX COOPYKEHMAX MOLLHOCTbH
6onee 10 000 3kBuBanenToB (CTPOKN 4=5 Tabnuubl) Ana oCTUXeHNa Tpebo-
BaHWI K 0YMLLEHHOIA CTOYHOIA BOZe MO cofiepXKaHmio a3oTa i pocopa Tpedy-
eTCA UCNonb30BaHUe 60/ee CNOXKHbIX TEXHONOTUUECKUX (xem Bronornyeckoi
OYUCTKM, HanpuUMep, € yCTPOACTBOM aHa3POOHbIX M aHOKCUYHDIX TEXHONOTMYe-
CKNX eMKOCTel C aKTUBHBIM UNOM (PUCYHOK 2).
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Pucynok 2 — Cxema 6uonornueckoil 04MCTKM CTOYHOI BoAibl C 6GUONOrMYeCcKUM yaaneHuem coefiuHenuii Gocpopa u asora:
1— nocrynnexue MCXoHOM BOAYI; 2 — 0TBe/ieHe 06paboTaHHON BoAbI; 3 — 0TBejeHMe U30bITOYHOr0 aKTUBHOTO UNA; 4 — BTOPUYHDIN OTCTORHMK;
A — aHaspobHas TexHonornueckas eMKkoctb; D — nenutpudmkatop; N — HuTpudukaTop; R — peunpkynaumna unoBoi cMecu 3 HUTpUGUKaTopa B AeHUTpUUKaTOp;
Rs — peumnpkynauma akTuHoro una

[inA pacyeToB ¥ NpoeKTMPOBAHNA COOPYXeHNiA 6ronoruueckon ouncr-
KW C yaaneHuem 6uoreHHbix anementos B TKIT 45-4.01-202-2010 npuseseHbl
$opmynbl 1 BO3MOXHble (xeMbl OpraHu3aLum pabotbl coopyxeHuit. Onpepe-
NEHHble U3MEHEHUsA NPOM30LAN B MOAX0JAX K MPOEKTUPOBAHUIO CUCTEM ad-
paLuy 0YNCTHBIX COOPYXeHNiA. KOHCTPYKLMM a3paLMOHHbIX CUCTEM 33 NoCIea-
Hue 20-30 neT npeTepnenyt 3HauuTeNbHbIe BULOU3MEHEHUA. ITO HALWMO OT-

C(NUCOK UCNONb30BAHHbIX MCTOYHUKOB.

paxenue B napametpax, npusesexHbix B TKI 45-4.01-202-2010 B Buge cnpa-
BOYHbIX Tabnuu.

YunTbiBas BbllLecka3aHHoe, cuutaem, uto BeefeHue TKI no3gonuT pe-
LaTb 3a/jaui, (BA3aHHble C NPOEKTUPOBAHMEM OUNCTHBIX COOPYXKEHWI, OTBe-
YaloLLMX COBPEMEHHbIM TPebOBaHNAM K IPPEKTUBHOCTU OYNCTKM CTOYHBIX
BOJ.

1. CHull 2.04.03-85 «Kananuzauua. HapyxHble ceu u coopyxenns». M. «Crpoiinsaar, 1985.

2. VHCTpyKuMA 0 nopAaKe yCTaHOBNEHUA HOPMATUBOB AOMYCTUMbIX COPOCOB XMMUUECKUX U UHbIX BELLeCTB B BOAHbIE 00bEKTbl. YTBepXKAeHa N0CTaHOB-
nenvem MURKCTEPCTBA NPUPOAHBIX PECYPCOB W 0XPpaHbl OKpYKatoLLeli cpebl Pecnybnuky benapycb 29.04.2008 N 43, c u3ameHeHUAMY 1 JONONHEHNS-
MU, YTBePXAeHHbIMI NOCTaHOBAeHeM MUHICTepCTBa MPUPOAHDIX PECYPCOB 1 0XPaHbl OKpYXatoLLel cpeabl Pecnybnukn benapycs 29.12.2009 N2 71.
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