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IKennyaraynsi KaHaru3aLUMOHHbIX OYUCTHBIX COOPYXEHUU ABAAETCA BECbMA CAOXHBIM [POLECCOM C y4EeTOM PEeaNbHOH
HECTaLMOHEPHOCTH KONMYECTBEHHbIX U KAYECTBEHHbIX XaPaKTEPHUCTUK IMOCTYNEIOLUMX CTOYHBIX BOA. A obecrieyeHus
MaKCHUMAaNbHOU SPPEKTUBHOCTH PaOOTbI CYLLUECTBYIOLLMX COOPYXEHMH SKCINYATALMOHHbIE CAYXKObI OYUCTHBIX COOPYXEHHH
AO/NXHbI KOPPEKTHO KOHTDOAHPOBATHE OMONOMMYECKHE MPOLIECCHI, PEAAM3OBAHHbIE B COOPYXEHHUSIX OUONOrMYECKOH OYHUCTHU
U OnepatuBHO PearupoBarb Ha TEKYIUYIO CUTYaLMIO, [TPHHUMAEA OfTUMAEAbHbLIE ANA  KOHKPDETHOU CUTYaLMH,
TEXHONOMMYECKHE PELLIEHHS.

000 AN-Crapm n 000 <Apxutrektypa BoAHbIX TEXHONOIH» IPOAONKAIOT CEPUIO OPOLLIIOP «bUONHMOTEYKA TEXHOAOIa»,
KoTOpas, Kak Mbl HEACEMCS, TMOMOXET TEXHONOraM M  HHXEHEPAM COOPYXEHUH OYUCTKH CTOYHbIX BO4, @ Tawxe
TEXHONOIaM [IPOEKTHBIX OPraHM3auni, B PEeLUEHUU KOHKDETHbIX 33484, CBA3AHHbIX C pacyeramu M IKcrayaraumen
KaHaNN3aLHOHHbIX OYUCTHBIX COOPYXEHHA,

B Bbinycke #3 AaHbl OMOXUMHYECKHE OCHOBbI [IPOLECCOB HUTPDUPUKALIMH U TIPHUHUNITBI [TPOEKTUPOBAHHUA a3POTEHKOB,
PEaNn3YIoLLNX MPOLIECCHI HUTPHPHUKALIMH B XO4€ OMONOTMYECKOH OYHCTKU CTOYHBIX BOA.

Haseemcs, Bbl Halijpere AaHHoe PYKOBOACTBO [T1OAE3HbIM.

Ecan y Bac BO3HMKAM BOMPOCHI AN HYXHAE AOITOAHUTEABHAESA TOMOLLIb, OYAEM PaAbl OTBETUTb Ha BCE UHTEpPEcyrolLMe Bac
Bornpockl: 000 A-Crapr 1eA.: +7 (495) 935-73-21, 000 Apxutextypa BosHbix TexHorormi» 1en.: +7 (495) 989-51-54.
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UCTOYHUKK a30Ta B TOPOACKUX CTOUYHbIX BOAAX

3arpssHeHus Ha AyLlly HaceAeHus,
rpaMm a3ota/Ha YeAroBeKa B CYTKU:

_ -006wwun asor .... 9 - 22 r/cyT*uen
- aMMOHWWHBIX @30T ... 5 - 12 r/cyT*ueA

e BoAblLas YacTb aMMOHUMHOIO a3oTa 06pasyeTcsa B pe3yAbTate TrMAPOAM3a MOUYEBUHbI B CUCTEME KOAEKTOPOB;

e boAbLIaA yactb opraHUYECKoro asora nocTtynaeT OoT OTXOAOB XXU3SHEAEATEABHOCTU YEAOBEKA U NMULLEBbLIX OTXOAOB.



dopMbl a3oTa B NOCTynaroLen CTOYHOM BoAe
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CoaepXxaHue a3ora U GopMbl a3oTa

B FOPOACKUX CTOUYHbIX BOA@X, MIr N/A

Popmbl

Twvn cToka
a30Ta
KoHueHTpu- PazbaB- | Hu3kKOKOHUEHTpU-
pPOBaHHbLIW NeHHbIN POBaHHbLIN
O6wmm no 70 40 20
Keenspanio
OpraHuyeckuu 40 15 8
AMMOHUWHbLIN 30 25 12
Hutpatbl/HUTPUTLI <1 <1 <1




ST1anbl OYMUCTKU CTOYHbIX BOA OT COEAUHEHWI a30Ta

OpraHuyeckun asor

KAETOUYHbIN CUHTES

e T /K

NETKU DaKTepui

Asot Hl:TpMTOB HuTpUPUKauma
— AeHUTpUPHKauua
0, — l

A30T HUTPATOB




Mpouecc HUTPUPUKALIMM - ONpeAereHne

Hutpudukaums - 310 MUKPOOUOAOTMUECKUIA NPOLECC OKUCAEHUA a3oTa aMMOHUIAHbBIX COAEN, B Pe3yAbTate yero obpasytotcsi CHayana COAM
a30TUCTON KUCAOTbI, UAU HUTPUTBI, @ NPU AAAbHENLLEM OKUCAEHUU — COAUM a30THOM KUCAOTbI, UAU HUTPATbI.

. B xoae npouecca HuTpudukaumu, ammoHun (NH; uan, B 3aBucumoctn ot pH, NH,+)
AMMOHWX — HUTPUTBI: aMMOHMI-OKMUCASIOLLMMK HakTepusiMu (AOB - ammonia-oxidizing bacteria) okucasietcst A0
HutputoB (NO,), @ 3aTem HUTPUT- okucAsAowme bakrepun (NOB - nitrite oxidizing bacteria)

HUTPHTBI — HUTPaTHI: OKUCAAIOT HUTPUTBLI AO HUTPaTOB (NO;).

T Olpm

(AOB) 6akTepuu: (NOB) 6akrepuu:
(A,B) Nitrosomonas, (C,D) - Nitrosolobus  (E, F) Nitrospira; (G, H) Ntirococcus



Mpouecc HUTPUPUKALIMK — BA3UCHBIE MOAOXKEHUA NPOEKTUPOBaHUA

Mpouecc HUTpUdUKaLMK NPeACTaBASeT cob0oi AByXCTaAUIMHbIM NpoLecce:
AOB
2NHf +30,— 2NO; + 2 H,0 + 4 H* + npupocr
NOB
2NO, + 0,— 2 NO5 + npupoct

OCHOBHbIE MOAOXEHUA NPU NPOEKTUPOBAHWU COOPYXEHHUI, PEaAU3YIOLLUX NPOLIECCHI HUTPUPUKALIMM:

pH - onTMmanbHOEe 3HaueHne pH AAA peaAm3aumu npouecca HUTpudukauum 7,0-8,5. MNpu pH HMxe 6,0 1 Bbiwe 9,5
MHIMOUpPOBaHME NpoLiecca HUTPUOUKALINM.

LLleAroyHOCTb - npu okncAeHnn 1 mr N-NH, Ao N-NO; wenouHocTts (kak CaCO;) cHuxaetca Ha 7,14 mr. MuH1manbHoe
3HayeHue WenoyHocTn B - 50 Mr/A (Kak CaCOs).

[loumep: Ans ormcrerna 21 mr N-NH ; LeAoYHOCTb OCTYNaroLLEN CTOYHOH BOAbI AO/NKHE ObITb:!
7.14 x 21 +50 ~ 200 mry.

KOHLIEHTpaLUS pacTBOPEHHOIO KUCAOPOAA - KUCAOPOA ABASETCA akKLENTOPOM 3AEKTPOHA B peakUMn HUTPUDUKALMK, YTO
TpebyeT obecneyeHne KOHLIEHTPALIMW PACTBOPEHHOIO KMCAOPOAA peakTope He meHee 2,0 mMr/A, ytobbl NPeAOTBPATUTL
AEDOULINT KUCAOPOAA.

UHrMbupyrouine BeLECTBa - HAAUUUE TAXEAbIX METAAAOB U HEKOTOPbIX YTAEBOAOPOAOB UHTMOUPYIOT MPOLIECCHI
HUTPUDUKALMKU, BNAOTb AO MOAHOM BAOKMPOBKM MpoLiecca.

Temnepartypa - 3aBMCMMOCTb CKOPOCTM NpoLEecca HUTPUOUKaLUUKM OT TeMnepaTtypbl B Anana3oHe temnepatyp 10-23 °C
onucbiBaetcs ypaBHeHnem (MNH.T = uNH,max,20 (1,123)T20), Mpu temnepatypax 28-32 °C cKOPOCTH NPOLECCOB
NMOCTOSIHHbI, MPW NOBbILLEHMM TemnepaTypbl 6onee 37°C CKOPOCTb PE3KO NapaeT, n npu Temneparype 40°C ckopocTb
paBHa O.




Mpouecc HUTPUPUKaALUU — Ba3UCHBbIE MOAOXKEHUS NMPOEKTUPOBAHUA

A3pobHbIA BO3pacT aKTMBHOIO MAa ABASIETCS 6A3UCHbIM KpUTEPUEM pacuyeTa adpPOTEHKOB, PEaAU3YHOLLMX MPOLIECCH
HUTPUOUKaLMW.

AapobHbI BO3pacT MAa Oy NPEACTABASIET COOOM OTHOLLEHME KOAMUECTBA aAKTUBHOIO MAQ, HAXOASLLEro B aspobHbIX

yC/\OBMFlX B CUCTEME, K KO/\I/IL-IeCTBy OTBOAUMOIO aKTUBHOIO UAQA:
e _ N-VaerXaer
NH —

XwasQwas
rae N - Kormyecrso a9pPOTEHKOB, Vaer - 05b6'/|/l 33,005/'/0//7 30Hb! OAHOIO a3poTeHKa, /|//3,' Xaer - 4038 aKTUBHOIo vna B

83POOHON 30HE a3pPOTEHKA, /N MM K/ M, Xy as - 4038 U3OBITOYHOIO aKTUBHOIO MAQ, /A MAM KI/M3;
Qwas - PACXOA U3OBITOYHOIO AKTUBHOIO MAG, M3/CYT.

[pY NPOEKTUPOBAHUMU OUYUCTHBIX coopy>KeHm71 MWHUMaAbHbIM 33p06Hblﬁ BO3pPACT aKTMBHOIO0 MAa OMNPEAENAETCA KaK

e 1
BEAMUMHA, 0bpaTHasA pacyeTHOMY 3HAUYEHUIO CKOPOCTEN POCTa HUTPUOULMPYIOLLMX MUKPOOPraHU3MOB: By = —
NH,real

EcAn peanbHbi a3pobHbI BO3pacT B adpOTEHKaX BoAee MUHUMAABHOTO By (Min), TO HUTPUPUKALMM UMEET MECTO, NP
3HaAYEeHMM peanbHOro a3apobHOro Bo3pacta UAa MeHee By (min), HUITpUOMKALMS HE MAET.

Hutpudbmumpytowime MUKPOOPraHU3Mbl OOAEe UyBCTBMTEAbHbI, UEM T[E€TePOTPOdHbIE OPraHW3Mbl, Y4yacTBylOLIME B
MPOLECCE OKUCAEHUSA OPraHUYECKUX COEANMHEHWI, MOSTOMY MPU NPOEKTUPOBAHUN a3POTEHKOB, PEAAU3YIOLLIMX MPOLECChI
HUTPUOUKALUKN, AUMUTUPYIOLLMM  GAKTOPOM MPU  OMPEeAeNeHUU O0OBbEMOB a3poTEHKOB ABAAETcS obecneveHue
MWHUMAaAbHOrO a’pobHOro Bo3pacta MpUM MUHUMAAbBHOM TemnepaType, PacCUUTaHHOrO Ha AOCTUXEHWe Tpebyemoro
KauecTBa OYMLLEHHON BOAbI MO a30TYy HUTPUTOB.



Mpouecc HUTPUPUKALIMK — BA3UCHBIE NOAOXKEHUA NPOEKTUPOBaHUA

TpeboBaHusa kK 06bemy bropeakTopa.
O6bem buopeaKkTopa AN peaAu3aumy npouecca HUTpUdUKauUK AaBasieTcss 6a3nMCHbIM KPUTEPUEM pacyeTa aspOTEHKOB,
peaAU3yroLLMX NPOLECChl HUTPUPUKALINN.

KOHLIenT MHHUMAABHOIO a3pOOHOIo BO3PAacTa MAG OYEHb BaxXeH!

OCHOBHbIEe NapaMeTpbl, ONPEAEAAIOLLME Pa3MepPbl a3POTEHKA:

1. PacueTHoe MUHUMMaAbHOE 3HaueHue asapobHOro Bo3pacta akTMBHOMO UAA.
2. KauecTBEHHbIE 1 KOAMYECTBEHHbIE XapaKTePUCTUKU CTOUHOW BOAbI, MOCTYNatoLLLEN Ha BMOAOTMUYECKYIO OUNCTKY.
3. [puHATOE 3HaUYeHWe A03bl aKTUBHOTO UAQ, 3aA0XKEHHOE B PacyeT aspoTEHKOB.



Mpouecc HUTPUPUKaALUU — Ba3UCHBbIE MOAOXKEHUS NMPOEKTUPOBAHUA

1. OnpeaeneHne MUHUMAABLHOTO 3HAYEHUA
a3po6HOro Bo3pacTta aKTMBHOIO UAa:

1. Pacuer Bceraa OCHOBbIBAETCA Ha MWHMMAAbHOM TeMnepaType CTOYHbIX BOA. [1pM HaAMUMKM AOCTaTOuHOW 6asbl
AQHHbIX TEMMepaTypbl MNOCTYMatOLWMX CTOYHbIX BOA, B pPacyeT 3aKAaAbIBAETCA CPeAHAA TemnepaTtypa 3a HEeAeAlo C
MWHUMAAbHbIMW 3HAYEHUAMU TEMMNEPATYPbI.

2. Pacuyer MUHMMaAbHOrO BO3pacTa aKTMBHOIMO WMAA MPU PaCYETHOM MUHMMAAbHOW TemMnepaType MPOBOAMTCA Ha
TpeboBaHME K KauyeCTBy OUYMLLEHHOW BOAbI KAk NO aMMOHWMHOMY a30Ty Oypy, Tak U MO HUTPUTHOMY a30Ty Byo. B
pacyeT NPUHUMAETCA HaUMEHbLLEE U3 MOAYYEHHbIX 3HAUYEHUN.

3. MuHUMaNbHble 3HAuYeHWUs aspPOOHOro BO3pacTa aAKTMBHOIO MAA W MPU pacyete Ha Tpedyemyto KOHLEHTpauuma
AaMMOHWIHOIo a30Ta, U Ha TPebyeMyo KOHLIEHTPALMIO HUTPUTHOTO a30Ta OMNPEAEAAIOTCA U3 GOPMYA:

1 1

Ong=——— W1 Oynp=

- - ’
UNH,real UNO,real

I4€ UNH real M UNO real - PEEAbHBIE CKOPOCTH MPOLECCOB HUTDUPHKALIMU 18PBOH 1 BTOPOH CTaAMI
COOTBETCTBEHHO.

4. PacueTHoe MUHUMaAbHOE 3HauYeHWe Bo3pacTa akTMBHOIO MA@ 3aBUCUT TAKXe U OT
KOHLIEHTPaLMK PacTBOPEHHOTO KUCAOPOAA B a3POOHON 30HE a3pOTEHKA.



2.

Mpouecc HUTPUPUKALIUK — 6a3UCHBIE MOAOXEHUA NPOEKTUPOBaHUA

KauecTBEHHbIE U KOAUYECTBEHHbIE XapaKTEPUCTUKU CTOUHOW BOABI, NOCTYNatoLleit Ha 6GUOAOTUUYECKYHO OUUCTKY

KauecTBEHHbIe XapaKTEPUCTUKU NOCTYNatoLMX Ha BMOAOTMUYECKYIO OUMCTKY CTOUHbIX BOA BAMSIFOT HA CKOPOCTU pocCTa
HUTPUOULMPYIOLLMX MUKPOOPraHU3MOB MPU NMPOYUX PaBHbIX YCAOBUAX - PH, LLEAOUYHOCTb MOCTYMatOLLIMX CTOUHbIX
BOA, HAAMUME WMHTUOUPYIOLLMX BELLECTB U MX KOHLEHTPaLMKM MOryT obecneuntb UAM He obecrneunTb OnTUMaAbHbIe
YCAOBUWA peanrsaLmn NpoLecca HATPUGUKALMW.

HuTpudMUMpytoLLIMe MUKPOOPraHM3Mbl NPU peaAn3aLumn npouecca HATPUOGUKALUM Ha TOPOACKMX CTOYHbIX BOAAX B
A3pOTEHKAX CO B3BELUEHHbIM AKTUBHbIM MAOM COCTaBAAOT He 6onee 5% oT obLiero kKoaMyectsa 6HGuomacchl
AKTMBHOIO UAQ.

OAHMM M3 OCHOBHbIX $GAKTOPOB, BAMAILIMX HA pPa3Mepbl adpPOOHOM 30Hbl A3POTEHKA ABAAETCA KOHLEHTpaLums
B3BELLUEHHbIX BELWECTB U 3HaueHune BITKnoaH.

Mpu pacuyete obbema a3apoOHOM 30HbI MPU peasnsaumu Mnpouecca HUTPUGUKALIMKM CAEAYET OPUEHTUMPOBATLCA Ha

MaKCUMaAbHbIE MECAYHbIE PACXOAbl CTOYHbIX BOA - MPU OTCYTCTBUKU PEAAbHbLIX AAHHbLIX MO AMHAMWKE PaCXOAOB
MOCTYNAaLNX CTOUHDbLIX BOA, 00bIYHO 3HAYEHNE MAKCUMAAbHOIO MECAYHOIO pacxopa NPUHNUMAETCA KakK:

1,2*Qcp.cyT



Mpouecc HUTPUPUKALIMK — BA3UCHBIE NOAOXKEHUA NPOEKTUPOBaHUA

3. MpuHATOE 3HaUeHUe A03bl aKTUBHOTO WAQ,
3aA0XEHHOE B pacyeT aapoTeHKOB

ONTMMaAbHOM, C TOUKMU 3PEHUSS CyMMapPHbIX 06bEMOB a3pPOTEHKOB M BTOPUUHbBIX OTCTOMHUKOB, ABASIETCA A03a aKTUBHOIO
nAa 2,5-3,5 r/a.

Bonee BbICOKME AO3bl MAA MOTYT OblTb 3aAOXKEHbI B MPOEKT OUMCTHbIX COOPYXEHWI, HO 3TO TPebyeT CyLLEeCTBEHHOMO
YBEAMUYEHUA TMAOLLAAN MOBEPXHOCTU BTOPUUHBIX OTCTOMHWKOB, UTOObI CMPaBUTbCA B MOBbILWEHHbIMW Harpy3kamu no
B3BELLUEHHbIM BELLECTBaM.

Il MNpu pacuete BTOPUYHBIX OTCTOMHWKOB HEOOXOAMMO Y4MTbIBaTb, 4UTO MPW peasns3auuu MNpOLECCOB HUTPU-
AEHUTPUPUKaLMKN 3HAUYEHME NAOBOIO MHAEKCA yBeAanumBaeTca A0 160-180 cm3/T.



Mpouecc HUTPUPUKaALUU — Ba3UCHBbIE MOAOXKEHUS NMPOEKTUPOBAHUA

TpeboBaHuUs K pacyeTy KWCAOPOAHOIO pexuma

A3apaumsa B a3pobHOM 30HE a3POTEHKA BbIMOAHAET 2 OCHOBHbIE PYHKLIMM:

1. ObecneueHne HEOOXOAMMOrO KOAMYECTBA KWUCAOPOAA AASl Peanr3auuu aspobHbIX OUOXMMWUYECKMX MNPOLIECCOB
(OKUCAEHNE OPraHUYECKUX COEAMHEHUN, HUTPUDUKALMNSA, SHAOTEHHOE AbIXaHUE);

2. MNepemeliBaHue MAOBON CMecU. AR NepeMeLLnBaHWUS MAOBOM CMECU MUHUMAAbHbIE TPebOBaHUSA:

- AN MEXaHUUYECKUX aspatopoB - 5 W/m3 coopyxeHusa

- AAA MHEBMAaTMUECKOM aspaummn - pacxoa Bosayxa - 0,3 A/c Ha 1 M3 coopyxeHus

3aBMCMMOCTb HEO6XOAMMOro KOIMUYECTBa KUCI0poAa Ha Buoxmmuueckme
npoueccbl OT a3pobHOro Bo3pacta aKTMBHOro una (npm 20°C)

@ OKWC/IEHME OPraHUYECKMX
coeiNHeHUMn

/7 S———
/
/ —_ ———
, e

=

e OKKCIEHWE OPraHUYECKUX
coeANHEeHUN NaC
HUTpUPUKaLMA

pacyeTHoe KOMYecTBo
Kucnopoga, KrO,/cyT

0 5 10 15 20 25 30
3HayeHune 83p06HOF0 BO3pPacCTa aKTUBHOIO WUaa, CyT



Mpouecc HUTPUPUKaALUU — Ba3UCHBbIE MOAOXKEHUS NMPOEKTUPOBAHUA

AonoAHUTEAbHbIE TPEOOBAHUA K pacueTy aapaluyoHHOW CUCTEMBI:

Mpu pacuete TpebyemMoro KoAMyecTBa BO3Ayxa Ha adpobHble MpPoLeccbl HEOOXOAMMO YUMTbiBaTb BO3BPATHbIE
MOTOKMK C COOPY>XXEHUM 06paboTKM OCaAKa.

PacueT Tpebyemoro KoAMyecTBa BO3AyXxa HEOOXOAMMO PaCCUMTbIBATb HA MaKCHMMAAbHYH) CYTOUHYHO Harpysky no
OpPraHMYeCKUM COEAMHEHUAM YU aMMOHUMHOMY a30Ty.

Pacuer TpebyemMoro KoAMYecTBa BO3AyXa Ha OMOXMMMUYECKME MNPOLECChbl HEOOXOAMMO CBEPATb C TpebyembiMm
KOAMYECTBOM BO3AyXa Ha NMeEpPEMELLMBAHUE U B MPOEKT 3aKAaAbiBaTb MMHMMAAbHOE M3 3TUX 3Ha4eHW. B nepsyto
oyepeAb, 3TO KacaeTcsi MOCAEAHMX 30H a3POTEHKOB.

CnepyeT yuuTbiBaTb TOT akT, 4YTo B MepBble 2-3 ropa 3Kcnayatauum 3PpHeKTMBHOCTb adpauMOHHbIX CUCTEM
(9PDEKTMBHOCTb MCMOAB30BAHUA KUCAOPOAA BO3AyXa) cHMXaetca Ha 15-40% OT nepBOHAYaAbHbIX 3HAYEHUM, UTO
TpebyeT pacyeta aspaLMOHHbIX CUCTEM HE C YYETOM HauyaAbHOW 3IPPEKTUBHOCTM MCMOAb30BAHUA KUCAOPOAA
BO3AyXa, @ C Y4ETOM AMHAMMUKN CHUXEHUSA AGHHOM XapaKTEPUCTUKM.

MpU OYMCTKE MNPOMBILIAEHHbIX CTOYHbIX BOA C BbICOKMUM COAEPXAHUEM HePTENPOAYKTOB PEKOMEHAYETCS
MCMNOAb30BaTb CUAUKOHOBBIE a3pPaLMOHHbIE CUCTEMDbI.



Mpouecc HUTPUPUKaALUU — Ba3UCHBbIE MOAOXKEHUS NMPOEKTUPOBAHUA

b PeKTUBHOCTb adpPaLUOHHbIX CUCTEM

3aBUCMMOCTb TpPebyemMoro pacxopaa BO3Ayxa Ha peaAM3aumio npouecca MOAHOW HUTpUdMKauuK OT 3GGEKTUBHOCTU
adpPaLMOHHON CUCTEMbI MNPEACTAaBAEHA Ha PUCYHKE HWXe. Ha pucyHke paHbl Tpebyemble pPacxOAbl BO3AYXa AAS
obecrneuyeHnss B aspoTeHKe npPou3BoAUTEAbHOCTBIO 100 000 mM3/cyT MOAHOM HUTPUOUKALUMK NPU WUCMOAb30OBAHUU
Pa3AMUYHbIX TUMOB a3PaLMOHHbIX CUCTEM Pa3AUUHbIX NMPOU3BOAUTEAEN
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Mpouecc HUTPUPUKALMU — 6Ga3UCHBIE MOAOXKEHUA NPOEKTUPOBAHUA

9dPEKTUBHOCTL a3paLIUOHHbBIX CUCTEM

Ha pucyHke HWXe npeAcTaBAEHbl AAHHbIE MO IPPEKTUBHOCTM A3PALMOHHBLIX CUCTEM Pa3AMUHbIX NMPOU3BOAUTEAEN B
HauYaAbHbI MOMEHT U uepes3 5 AeT aKcnAyaTaLmm

JKcnepuMeHTa/ibHble 3Ha4YeHUA 3¢ PEeKTUBHOCTU CUCTEM a3paLMm
Pa3NINYHbIX NPOU3BOAUTENIEN, YCTAHOB/IEHHbIX B a3POTEHKaX

cpok Ixkcnayamauuu 1 200 CPOK 3Kcnayamayuu 5 nem

3dPekTnBHOCTL
MCNO/Nb30BaHUA
KUCnopoaa Bo3ayxa,
3,%

11,5




