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[NpeancnoBue

CTporve 3KONnornyeckne OrpaHuyeHusi, HarpasfieHHble Ha MWHUMMU3auUMIo
3arpsi3HEHUI OT pbIOOBOAHBIX 3aBOZOB M aKBaKy/IbTYPHbIX XO35IMCTB B CTpaHax
CeBepHol EBponbl MOCAY>XWM CTUMYSIOM K BbICTPOMY TEXHOIOMMYECKOMY
pa3BUTUIO YCTAHOBOK 3aMKHYTOro BoaocHabxenus (Y3B). Kpome ToOro,
peumpkynaumsa Boabl obecrneumsaeT 6onee BbICOKOe M CTabusibHOe Npon3-Bo
NPOAYKUMM aKBaKy/bTypbl C MEHbLUMM PWUCKOM BO3HUKHOBEHMSI BonesHew,
a TaKxkKe Ny4ylume BO3MOXHOCTU A/ KOHTPO/S MapaMeTpoB, BAUSIOWMX Ha
POCT, B MHKYOALUMOHHbIX Lexax. PasBuTME AaHHbIX TEXHOMOrMIN HaxoAUTCs
B MOSIHOM COOTBETCTBMM C NpuHUMnammn Kogekca BefeHUsi OTBETCTBEHHOIO
pblbonosctea ®AO M AOMKHO MPUBETCTBOBATLCA. HacTosee pyKkOBOACTBO
Mo akBaKynbType B Y3B aBnseTca AonosHeHeM ycunuin CybpermoHanbHOro
6topo ®AO no LieHTpanbHol 1 BoctouHol EBpone, HanpaBneHHbIX Ha pa3BuTye
3KOMOrMYEeCKM YCTOMYMBOWN aKBaKybTypbl.

TexHONorMs peunpkynsuMn BoAbl Takxke noapasyMeBaeT, yuto 6onee HeT
HeobxoauMoCT B pa3MelleHnn pblbOBOAHLIX 3aBOAOB B  HETPOHYTbIX
paloHax BO3/e pek. Ternepb OHW MOryT CTPOWUTLCS MOYTM B SO6OM MecTe,
rae UMEeeTCs — HaMHOrO MEHbLUMM, YeM Mpexae — WCTOYHMK YWUCTOW, He
coaepallen natoreHoB BoAbl. MoatoMy ®AO ¢ yA0BONLCTBMEM NOAAEPKaNaA
COCTaB/IEHNE HACTOSALLEro PyKOBOACTBA, KOTOPOE, KaK Mbl HAEEMCSl, CMOXET
BOOAYLIEBUTb Pbi6OBOAOB U MOMOYb UM BO BHEAPEHUW YCTAHOBOK 3aMKHYTOMO
BOAOCHabxeHus B byayLuem.

\?/ Tomac Mot-lNoynbceH
Cneumnanuct ®AO no pbIOHOMY X03SUCTBY

Y B LleHTpanbHoit 1 BocTouHoit Espone

Beuay HeobxoammocTn obecrneyeHust MMPOBOTrO HaCeNeHWsl KayecTBEHHOM
M 340pOBOM pbIGHOM NpoAyKUMEN, aKBaKynbTypa, KoTopas yxe cendac
SIBNISIETCS OAHWMM 13 Hanbonee 6bICTPOPa3BMBAOLLMXCS CENbCKOXO3SMCTBEHHO-
NPOAOBO/ILCTBEHHBIX CEKTOPOB, MMeeT 6OnblION MnoTeHuMan K 6yaywemy
pa3BuTMIO. MMPOBbIE MPOMBIC/IOBLIE Y/10BbI AOCTUMIN CBOEro nuka B 2006 r. Ha
ypOBHe 0K0s10 90 MUNIMOHOB TOHH, TOTAA Kak NPOM3BOACTBO aKBaKy IbTYPHOM
NPOAYKUMWN MO-NPEXHEMY pacTeT CO CKOPOCTbIO OKOJIO LIEeCTU MPOLEHTOB B



rog, Npu MMPOBOM O6beMe NMPOM3BOACTBA MOYTM 52 MUNIMOHA TOHH.
MOBbLILIEHHOE BHWMaHWE K YCTOMYMBOCTM, MOTPEOUTENLCKOMY Cnpocy,
NPOAOBOSILCTBEHHOM 6E30MAacCHOCTM M 3KOHOMUYECKON 3 dEKTUBHOCTM B
AKBaAKY/IbTYPHOM MNpoOM3BOACTBE TpebyeT MOCTOSAHHOMO pasBUTUSI HOBbIX
MPOM3BOACTBEHHbLIX TEXHOMOrMin. Kak npaBuno, akBaKynbTypa BAMSIET
Ha OKpYyXalowy cpedy, HO COBpEMEeHHble MeTOAbl  peumpKynsaumum
3HQUUTENbHO CHUXKAIOT JaHHOE 3KOSIOrMYECKoe BO3AEMCTBME MO CPABHEHUIO
C TpaauMUMOHHbIMK crnocobamm pbiboBoACTBaA. TakMM 06pa3oM, YCTaHOBKM
3aMKHYTOr0 BOAOCHabXeHMS MMeIOT ABa HEMOCPeACTBEHHbIX NPenMyLLecTBa:
9KOHOMMYECKYD 3(@EKTUBHOCTb U MEHbLUEEe BIMSIHUE Ha OKPY>KAoLLYHO
cpeay.

B UEHTpe BHWMaHMSI HACTOSILLEr0 pPYKOBOACTBA HAXoAAaTCs  Crnoco6bl
Npeobpa3oBaHMsl TPAAMLMOHHLIX METOAOB pbIOOBOACTBA B aKBaKy/bTypy
C ucnonb3oBaHMeM Y3B. OHO TakXXe COAEPXMUT COBETbl pbiboBOAAM, Kak
n3b6exaTb OMacHOCTEN Ha 3TOM MyTw.

HacTtosiliee pykoBOACTBO OCHOBAHO Ha OMbITe OAHOr0 U3 BeAyLUMX SKCNEPTOB
B AaHHOW obnactu, Skoba BpaliH6anne u3 komnaHum «AKVA group». Mbl
HaJeeMcsl, YTO OHO MpuUroauTcsa pelboBodaM, AyMaroWmMM O npeobpas3oBaHUn
CBOMX XO39MCTB B Y3B. DTa KHWra SBASETCS COBMECTHbIM M3AaHUEM
opranuzauum EBPOOULL, CybpernoHanbHoro 6iopo ®AO no LieHTpanbHol u
BocTtouHon EBpone (FAO SEUR) u koMnaHum «AKVA group».

— = EBPOOULL
=TS

INTERNATIONAL ORGANISATION Al‘;lHa A(baHaCbeBa
[vpekTop

MpeacraBneHue aBTopa, AAko6a BpaiH6anne, n KOMNaHUU
«AKVA group».

ko6 bBpanHbanne u3 komnaHum «AKVA group» pabotaeTr B obnactu
aKBaKynbTYypbl C UCNONb30BaHMeM Y3B 6onee 30 neT. Y Hero ecTb CObCTBEHHOE
pbibHOe Xx0391MCcTBO (AcHeCc PUCKeONAPEeT) M OH Yy4yacTBOBas BO MHOMMUX U
TEXHOSOMMYECKNX MHHOBALMSIX, HaNpaBeHHbIX Ha YCOBepLUIEHCTBOBaHMe Y3B
ANS MPOM3BOACTBA LUMPOKOrO criekTpa 06bekToB pbliboBoacTBa. OH Takxke
paboTan B kayecTBe MeXAYHAapOMKHOIMO KOHCYNbTaHTa MO akBaKynbType U



MMEEeT CTEeneHb Marucrpa, MnonyyeHHyto B KOMEHrareHcKoM YHUBEPCUTETE.
CerogHsi OH — AupekTop Mo npofaxaM OTaena Ha3eMHOW aKBaKyJbTYpb
koMnaHun «AKVA group», SBNsItoLLENCs KpyrnHeWLwel B MUPE Mo TEXHONOMUSM
aKBaKy/bTypbl, OXBaTbIBatOLLIEV BCE aCMeKTbl MPOM3BOACTBA Ha CyLUE U B MOpE.
KoMnaHusi nMeeT 6onee YeM 25-NeTHUIM ONbIT B 06/1aCTV NPOEKTUPOBAHUS U
NPOV3BOACTBA CTa/lbHbIX M MIACTMACCOBbIX CaAKOB, BCMOMOraTe/bHbIX CyZ10B,
CUCTEM KOpMIIEHNS!, 6apK ANt KOPMIIEHWS, CEHCOPHbIX CUCTEM U NMPOrPaMMHOI0
obecrneyeHns pbI6OBOACTBA, M MOXET 06ECNeunTb PELIeHWsl U MOALEPXKKY
AN YAOBMETBOPEHUS NobbIX MOTpebHOCTe B 0651acT akBaKy/bTypbl C
MCMOMb30BaHMEM YCTAHOBOK 3aMKHYTOIO BOAOCHAGXEHMS.

AKVA rour
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1. BBeageHue. AKBakynbTypa B YCTaHOBKaX
3aMKHYTOro BoI0CHabXXeHus

AKBaKynbTypa B yCTaHOBKax
3aMKHYTOro BoAocHabxeHus (Y3B),
no CyTW, SIBNSIETCA TEXHOJOrMen
ANS BblpaliMBaHUS pblb6 Man apyrmx
BOAHbIX OPraHW3MOB C MOBTOPHbIM
NCNonb3oBaHMEM BOAbl ANa Leneun
npoussoacTBa. [aHHas TexHonorus
OCHOBaHa Ha NpUMEHeHUN
MeXaHM4yecknx un  bmonornyeckmx
(UNbTPOB M, B CYLUHOCTM, MOXET
NCrnonb30BaThCa AN BbipalUMBaHWS
nobblX  06BEKTOB  aKBaKYNbTYpbl,
Hanpumep, pbI6, KPEBETOK,
[BYCTBOpYaTbIX MOJUIIOCKOB M T.A.
TeM He MeHee, peumpKySLUMOHHbIE
TEXHONOrMU MPUMEHSIIOTCS, TNaBHbIM
obpa3oM, B pbiboBoacTBe. HacTosiwee

PYKOBOACTBO a[pECOBaHO J/loasM,
3aHATbIM B IaHHOW 06/1aCTy
aKBaKy/bTypbl.

Peunpkynsumns 6bICTPO pa3BMBaeTCs
BO MHOrMX obnacrtax pbi6oBOAHOMO
CeKTopa, MNpefoCTaBnas  LUMPOKMM
BbIOOp AN8 BCEX 3aMHTEPECOBaHHbIX
mu. Y3B 1cnonb3yoTcs B LLUMPOKOM
CNeKTpe NPOU3BOACTBEHHbIX €AVNHNLL:
OT OrPOMHbIX NPOMbILLIEHHBIX
npeanpusTUii, MPON3BOAALLMX MHOMO
TOHH pblbbl B rod, A0 HebonbLmx
Cneumanm3npoBaHHbIX CUCTEM,
MCNOMb3yeMbIX 47151 MOMNONHEHNS
3anacoB UM ANs CnaceHuns

ncyesarwmnx snaoB.

f i

Nnmoctpauma 1.1 (Dorpaq)vm KpbiTOM Y3B.



PyKOBOACTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHaﬁ)KEHVIFI

Peunpkynsums
NpoNCXoanTb o Pa3/IMYHOM
WHTEHCMBHOCTbIO, B  3aBMCUMMOCTMU
OT TOro, Kakoe  KOJIn4ecTBo
BOAbI peuMpKynmpyeTcs nnm
NCMosb3yeTcsl NOBTOPHO. HekoTopble
X039MCTBa MPeACTaBNAlOT  CcoboM
CBEPXUHTEHCUBHbIE pbl6oBOAHbIE
CUCTEMBI, PacnosioXXeHHble B
KPbITbIX, W30/IMPOBAHHbIX 34aHMSIX
M UCMONb3YIOLWMX BCEro Wb
200 nuTpOB cCBeXeW BOAbl Ha
KWIorpaMm Npon3BeAeHHON
pbibbl, TOrAa Kak Apyrme CUcTembl
ABNAIOTCS TpaAaNLIMOHHbBIMM
XO3MCTBaMUN MOA OTKPbITbIM HEGOM,

BOAbI MOXET

C 3KONMOrMYeckorM TOUYKU 3peHUs,
MeHbLLEeEe KOMIMYECTBO MCMOSIb3yeMOi
B Y3B Boabl, H6eccnopHo, sBnsieTcs
6naronpuaTHBIM, NOCKOMbKY BO
MHOMMX permoHax Boaa npespaTuniach
B OrpaHu4YeHHbIN pecypc. bnaroaaps
MEeHbLUEMY notpebneHunio
BOAbI, YAANeHWE NPOAYKTOB
XWU3HeaeAaTenbHOCTH pbib Takxke
CTaHoBUTC6oNeenerkMMmnaeLleBbIM,
Tak Kak obbeM cbpacbiBaeMou
BOAbl HAMHOIO MeHblUe TaKOBOro,
cbpacbiBaemMoro TpaanLMOHHbLIMK
pbIOHbIMM  XO3sIMcTBaMK.  [1o3TOMyY
aKBaKy/ibTypa B Y3B MOXeT cuMtaTbCs
Hanbonee 3KONOrMYeCKUM METOAOM

Y3B nu
NCNONb3YHOLWMUMIN OKOMO 3 M3 CBEXEN
BOAbl HA KMJIOrpamMM Npou3BeAeHHO

npeobpa3oBaHHbIMK B

pblbbl.  TpagMuMOHHAsi MpPOTOYHAs
cucTeMa ans BblpalimBaHus gopenu
06bI4HO Mcnonb3yeT okono 30 M3 Ha
Kusorpamm.

NMpOM3BOACTBA PblObl HA KOMMEPYECKM
YKM3HECNOCOOHOM ypOBHeE.

Hanbonee WHTEPECHBIM, OAHAKO,
ABNAETCA TO, 4YTO OrpaHUYeHHoe
MCMONb30BaHME BOAbl TAKXE AaeT
6onblUME MPEUMYLLECTBA C TOUKMU

-8-



1. BBeaeHue. AKBaKy/bTypa B YCTAaHOBKAX 3aMKHYTOrO BOAOCHABXKeHUA

3peHus npoayKumm pbI6HOMO
XO035MCTBa. TpaanumoHHoe
pblIbOBOACTBO MOMHOCTLIO  3aBUCUT
OT BHELIHMX YCNOBWUM, TaKUX Kak
TemnepaTypa BOAbl B peke, YACToTa
BOAbI, YPOBHM KUCNOPOAA, pacTeHust
MW NWUCTbS, MMblByWME BHM3 1O
BoAe W 3abuBalowme  pelieTku
Bogo3aboposoB, n T.4. B Y3B 3Tn
BHeWHMe (QaKTopbl WUCKIYAOTCS
nMbo MONHOCTbIO, MO0 YaCTUYHO,

Temnepatypa

OcBeLEHHOCTb

CKOpOCTb TeyeHus

Kncnopog,

Yrnekucabin
ras

[MhoTHOCTb

Kucnopoda WM Jaxe  [AHEBHOM
ceeT, obecrneunBaeTr CTabunbHble
M ONTUMasbHble YCNoBUS Anst pblb,
4yTO, B CBOK OYepeab, NpuUBOAUT
K MEHbLIeMy CTpeccy W Jydwemy
pOCTYy. Pe3ynbTaToM noaobHbIX
CTabUNbHbIX  YCMIOBUMA  CTAHOBUTCS
MOCTOSIHHbIV M NpefCKa3yeMbIii
pOCT, NO3BONISIOLLMI pblboBOAY
TOYHO MPOrHO3MPOBaTb, KOraa
pbiba AOCTUIrHET  onpeaeneHHoro

ConéHoctb
BOAbI pH

OpraHuyeckume

BellecTBa
Kopm -

nocaaku

Nnnoctpauma 1.3 HekoTopble napameTpsbl, BAUAIOWME Ha POCT

1 340pOBbe Pblb

B 3aBUCMMOCTM  OT  CTeneHu
PELMPKYNSALUMM U KOHCTPYKLUMM
YCTQHOBKMW.
PeumpKynaumsino3sonseTpbiboBogam
MOMHOCTBIO  KOHTPONMpOBaTb  BCe
NPOM3BOACTBEHHbIE MapaMeTpbl, W
HaBbIKkM pblIboBOAA B ynpasneHun Y3B
CTQHOBSITCS HE MEHEE BaXKHbIMU, YEM
€ro CnocobHOCTb K yxoay 3a pblboM.

KoHTponb Taknx
Kak TeMmnepaTypa BOAbl,

napameTpoB,
YPOBHM

3Tana pa3BUTMS WK pasMmepa.
Ba)xHeMLWMM NpPEnMyLLLEECTBOM 3TOMO
SIBNSETCS BO3MOXHOCTb COCTaB/IEHMS
TOYHOr 0 NPON3BOACTBEHHOIO

naHa M NPOrHO3MPOBaHUS TOYHOMO
BpeMeHu, Koraa poiba 6yaeT rotosa
K peanu3aummM. ITO  OKa3blBaeT
6naronpuaTHOE BIMSIHUE Ha

obllee ynpaBneHne X035MCTBOM WU
yny4waeTt cnocobHOCTb pbiboBOAOB K
KOHKYPEHTOCMOCOBHOM  peanv3aumm
pbi6bI.

-o-



PYKOBO,CI,CTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHaﬁ)KEHVIFI

Mcnonb3oBaHve peLMpKYISILMOHHBIX
TEXHOMOrNA B PbIBOBOACTBE MMeeT
€lle MHOro Apyrux MpenMyLLECTB,
KoTopble 6yayT paccMOTpeHbl B
nocnegyoowmx  rnaeax.  OaHako
OOHMM U3 BaXHEMWMX M3 TaKux
NpeMMyLLecTB, O KOTOPOM cneayeT
YNOMSIHYTb YXe celyac, sBnseTcs
acnekt  3aboneBaHuin. B Y3B
BO34EeMCTBME NAaTOreHOB 3HAYUTESTbHO
CHVM)XEHO, MOCKOMbKY  rnonageHue
B yCTaHOBKY NHBA3VOHHbIX
3aboneBaHui U3 OKpy>KatoLLen cpeabl
CBEAEHO K MWHUMYMYy BCIEeACTBME
OrpaHNYeHHOro NCNo/b30BaHMs
BOAbl. B 0ObIYHbIX yCNoOBUSIX BOAA
Ans poiboeoacTea b6epetca U3 peku,
o3epa WIn Mopsi, YTO, eCTEeCTBEHHO,
NOBbILLAET puCK BHeCeHus
3aboneBaHnn. B Y3B, 6naropaps
OrpaHMyeHHOMY NoTpebneHnto BoabI,
BOoAa 06bI4YHO HepeTCs U3 CKBaXMHbI,

JPEHAXHOW CUCTEMBI WM  KJIHOYa,
roe puck 3aboneBaHWn MMHUMarEH.
dakTnyeckn, B0 MHormx Y3B coBcem
HeT npobnem c 3abonesaHusaMM,
NnosToMmy NCMNONb30BaHNe
NEKAPCTBEHHbIXCPEACTB3HAYNTENBHO
CHWXXEHO, 4TO 6n1aroTBOPHO BAMSIET
Kak Ha MpOM3BOACTBO, TaKk W Ha
OKPY>KatoLLyto cpeay.

AkBaKkynbTypa —3aHaTHe He ANs BCEX.
OHa TpebyeT 3HaHWK1, NpaBWIbHOMO
NCNonb30BaHWS PecypcoB, YrNopcTBa
1, UHOr4a, CTanbHbIX HEPBOB. Nepexoa
C TpaauUMOHHOIO pbIboBOACTBA HA
Y3B obneryaer MHOrme npoLlecchl,
04HaKO, B TO e BpeMsi, Tpebyer
HOBbIX W 60MblUMX HaBbIkOB. [nsi
JOCTUXKEHWNS YCNEXOB B 3TOM
NepeaoBoO OTpac/M  aKBaKy/bTypbl
HeobxoanMbl 0bpa3oBaHue n
npakTuka. Hacrosiiee pykOBOACTBO
6b1710 HaNMCaHo C 3TOW LieNbHO.

-10 -



2. YCTaHOBKM 3aMKHYTOro BOAOCHabXeHNs —

lar 3a warom

YTo6bl yaansTe OTXOAbI, BblAeNsiEMbIE
pblibamu, n nobasnaTb KMCnopoa Ans
noaaep KaHms XXM3HM 1 310POBbSI pbib,
Boay B Y3B HeobxoaMMO MOCTOSIHHO
ounwiaTtb. Y3B, no cymn, saBnsetcs
[OBOSIbHO MpocTol cuctemon. OT
BOZOCTOKA PbI6OBOAHbIX HaccenHoB
BOJQ MOCTYNaeT B MexaHWYecKui
bunbTp, OTTYyAa B 6GMONOrnyeckui
GunbTp, 3aTeM OHa as3pupyeTcs,
U3 Hee yHdansieTcs Yriekucsbin ras,
nocne 4ero OHa CHOBa MNOAaeTCs
B pblboBoaHble  6HacceiiHbl.  3TO
OCHOBHOM MPUHLUMIM PELIMPKYNSLMN.

MNpeadunbrp

BacceliHbl

Y®-pesnHdekLma i;

——e

K #aHHOM cucTeMe MOXHO A06aBUTb
paa APYrUX 3MEMEHTOB, HarnpuMmep,
OKCUreHauuio C  UCMonb30BaHUEM
YUCTOro KUCIIOpoAa, Ae3vHbeKUMo
C MOMOLbK  YNbTpachroneToBoro
N3NYYEHNS UM O30H3,
aBTOMATMYECKYI0 perynaumio

ypoBHS pH, TennoobmeH, cuctemy
AeHntpudmkaumm n T.4., B
3aBUCMMOCTU OT KOHKPETHbIX
noTpebHocTeN.

Pbibbl Ha PbIBHOM X035ICTBE AOMKHDI
MOSly4aTb KOPM MO HECKOSIbKY

Buodunetp

|

[eraszatop

& Ob6oraueHue O,

Nnnoctpaumsa 2.1 N3o06paxerne npuHumna Y3B. OcHoBHast

CUCTEMA OYMCTKMN BObl COCTOUT U3 MEXaHNYECKOW unbTpauum,
B1ONOrMYECcKon OUNCTKM M aspauun/aerasaumn. B 3aBucumocTn ot
NOTpebHOCTEN MOXHO Take A106aBUTb APYrne YCTaHOBKWU, HanpuMep,
Ans oboraieHnst kucnopoaom nnu Y®-gesnHgekumu.
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PyKOBO,D,CTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHBG)KEHVIFI

pa3 B AeHb. KopM cbegaetca M
nepeeapuBaeTcs UMM U UCMOSb3YETCA
B 0bMeHe BellecTB, obecneynBas
SHEpPruvi U nuTaTeSbHble BeLecTBa
ANS pOCTa v ApYrnx (pUsmonormyeckmx

3HAUYUTENbHO NOBLILLAET BEPOATHOCTb
3apakeHus pPa3/INYHbIMM
3aboneBaHnsaAMU. icnonb30BaHUe
CyXUX KOPMOB SIBNSIETCS

6e30MacHbIM, M UX MNPENUMYLLECTBO

Kopm

DKCKpPEMEHTbI

AMMMaK 13 xabp

JIMWHMIA KopM

UnniocTpaumst 2.2 Pe3ynbTaToM NOTPebieHns: KOPMOB M KUCIIOPOoAa SIBSIETCS

pOCT pbl6 1 BblAENEHNE OTXOAOB.

npoueccos. Kucnopog (0,) nocrynaet

yepes Xabpbl WM Heobxoaum
ANS  MPOM3BOACTBA  3SHEprum U
pacwenneHns 6enkoB, Toraa Kak

yrnekucnbii ra3 (CO,) u amMmmak
(NH;) npousBoasaTca Kak OTXOAbl.
HenepeBapeHHbIN KOPM BblaensieTcs
B BOOAYy B (POpMe 3KCKPEMEHTOB,
Ha3blBaeMbIX TaKXe B3BELIEHHbIMU
BewectBamm (BB) v opraHuuveckum
BELLECTBOM. YrNeKUCIbIM  ras W
aMMUaK BbIAENSAOTCA B BOAY 4epes
Xabpbl. WTak, pbibbl noTpebnstoT
KUCopoa M KopMma, B pe3ynbrarte
4yero BoJa B CUCTEME 3arpsi3HAeTcs
3KCKPEMEHTaMW, YrneKUCIbiM ra3oMm
N aMMUAKOM.

B Y3B pekoMeHAyeTcs UCrosb30BaTh
TOMBbKO Cyxue KopMa. Heobxoammo
n3beratb  MPUMEHEHUS  COPHOM
pbibbl B Nt06on hopMe, MOCKOSbKY
OHa CWSIbHO 3arps3HsaeT CUCTEMY U

TaKXKe 3aK/YaeTcs B TOM, 4TO
MX COCTaB TOYHO COOTBETCTBYET
6uonornyeckum noTpebHoCcTsaM pbib.
Cyxve KopMma BHOCATCS B opMe
rpaHyn pasnn4yHoro pasMepa,
nogxoasawmx Ans  naboro 3sTana
pa3BUTUSA pblb, @ MHIPEANEHTbI CYXMX
KOPMOB MOryT KOMBMHMpPOBATLCA
pa3MyHbIM 06pa3oM, 4To

no3sonsieT pa3pabaTbiBaTbh
cneunann3vpoBaHHble KopMa:
CTapToBble, MNPOAYKUMOHHbIE, ANS
PEMOHTHO-MAaTOYHOro CTaga u T.A4.

B Y3B 6naronpusaTHbIM ABNSIETCS

BbICOKMI Ko3hpULMeHT
MCNONb30BaHMS KOPMOB, MOCKOJIbKY
OH CBOAMT K MWHUMYMY KOSIMYECTBO
BblAeNsieMbIX 0TXOA0B, YTO, B

CBOK OuYepedb, CHWXKAET Harpysky
Ha BOAOOYUCTHbIE CUCTEMBI. B
npodeccrmoHanbHo ynpaBnsemMo
CUCTEMe BCe BbljaBaeMble
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2. YCTaHOBKM 3aMKHYTOTO BO,CI,OCH36)‘K€HWFI — war 3a warom

Pa3mep pbl6, rpaMmbl [MpoTeunHsl XKnpbl
3 mm 40 - 125 44 % 26 %
4.5 mm 100 - 500 43 % 27 %
6.5 mm 400 - 1200 42 % 28 %
Cocras, % 3.0 mm 4.5 mm 6.5 mm
PbibHas Myka 35 34 32
Pbibui1 Xxup 21 22 23
KpoBsiHast Myka 10 10 10
"opox 10 10 10
Cost 9 8 10
MweHunua 14 15 14
BuTamuHbl,
MUHepasibHble 1 1 1
BeLecTsa U T.4.

Nnntoctpaums 2.3 UHrpeaneHTbl 1 coctaB ¢openesoro KopMma, npurogHoro

Ans ucnonb3osaHus B Y3B (UcTouHuk: briomap).
KOpMa CbefatoTCsl, YTO CBOAUT MAKCUMMU3ALMIO YCBOEHUS MPOTEUNHOB

KOJIMYECTBO HeCcbelEHHOro
KopMa K MWHMMYMy. KopMmoBOM
ko3 burumeHT (KK), nokasbiBatoLmi,
CKOMbKO KMJIOrPaMMOB  KOPMOB  Bbl
MCMONb3yEeTE Ha KaXabli KUOrpamm
Npon3BeAeHHON Bamu pbi6bl,
yny4dwaetcs, u pbliboBog nonyyaert
6oMblWKNA  BbIXOA  MNPOAYKUMM W
MEHbllee BO3AENCTBME HA CUCTEMY
punbTpaumn. HecbeaeHHbI  KOpM
O3HAYaeT JIMLLHIOW TpaTy AeHer u
NPUBOAMT K M3/IMIUHEA Harpyske
Ha cucteMy dunbTpaumn. Cneayet
OTMETUTb, YTO CYLUECTBYIOT KOpPMa,
0Cco6eHHO noaxoasiume ansi
ucnonb3oBaHms B Y3B. CocTtas
NOAOGHbIX KOPMOB HampaBieH Ha

W, COOTBETCTBEHHO, CBeAeHUs K
MWUHUMYMY BbIJENEHMS aMMMaKa B
BOAY.

KomMnoHeHTbl Y3B
Pbi6oBoaHbIE 6accenHbl

Ycnosusi B pbiboBOAHbIX HaccenHax,
KaKk KayectBO BOAbl, Tak MU
KOHCTPYKUMst  6acceriHOB, AOMKHbI
COOTBETCTBOBATb NOTPEOHOCTAM phbib.
MpaBuMbHLIN  BbIGOP  KOHCTPYKLMK
bacceMHoB, TO eCTb pa3mepa W
¢opMbl, rybuHbI BOAbI, CMOCOHBHOCTH
K CaMOOYMLLEHUIO W T.4., MOXET

-13-



PYKOBO,CI,CTBO NO aKBaKy/1bType B YCTAHOBKAX 3aMKHYTOIo BOAOCHaﬁ)KEHVIFI

CBoicTBa Kpyrabii OBa/bHbIN MpamoyronbHbI

bacceliHa bacceiH 6acceltH bacceiH
“’_  —

CnocobHoCTb K 5 4 3

CaMOOYULLEHMIO

Manoe Bpems npebbiBaHuA 5 4 3

TBEpPAbIX YacTuL,

KoHTponb 1 perynaums 5 5 4

Kucnopoga

Mcnonb3oBaHue

NpoCTpaHCTBa 2 4 5

Nnntoctpaumst 2.4 Pa3nnyHble KOHCTPYyKUMM 6accerMHOB UMEoT

pa3fiMyHble CBOWCTBA MU

NpenMyLLeCTBa.

lkana oueHok no

nATM6anbHOM LWKane, rae 5 — nydie Bcero.

MMETb 3Ha4yuTe/ibHOE BJIUAHME Ha

3¢ peKTUBHOCTb BblpalLMBaHUS
06bekToB pbiboBOACTBA.

Ecnn pblbbl BeayT [AOHHbIN 06pa3
XW3HM, Hambornee BaXxHOWN SIBNSIETCA
nnowasb MOBEPXHOCTM, a rybuHa
BOAbI 1 CKOPOCTb TeYeHMs1 MOryT 6bITb
CHMXXeEHbI (TIOp60, MOPCKOW 3bIK UK
Apyrue kambanoobpasHble), Toraakak
ANS nenarnyecknx BuaoB, Hanpumep,
NoCcoceBbIX, 60OMblUNA 06bEM BOAbI
aBnsetcs 6onee 6naronpusTHbIM U
3(pPEeKTUBHOCTb KX BblpalMBAHUSA
6bIBaET BbiLLe Npu 60sbLLEN CKOPOCTH
TeyeHns Boabl.

B kpyrnom 6acceliHe unm kBagpaTHOM
bacceiiHe €O Cpe3aHHbIMM Yyriamu,
BC/eAcTBue rMapaBIMyecKmx
3aKOHOMEPHOCTEN U rpaBUTaALIMOHHBIX
cin, BpeMsi npebbiBaHUs
OpraHMYeckMx  Yactuy  SBNSIETCS
OTHOCUTENBHO KOPOTKMM, MOpsaKa

HECKONIbKMX MMWHYT, W 3aBUCUT OT
pa3Mmepa 6acceiiHa. Becb BoasiHOM
ctonb B 6bacceiHe BpaLLaeTcst

BOKPYI LeHTpa. BepTukanbHbIN
BOA03abop C yCTaHOBKOM A/1st
rOPU30HTAJ/ILHOTO PEry/IMpOBaHusi
aBnseTca 3PdEKTUBHbIM CPEACTBOM
ANS KOHTPOSIS TEYEHNS B MOAOOHbLIX
6acceltHax.

B npsmMoyronbHom 6acceliHe He MoryT
6bITb CO3AaHbI FPaBUTALMOHHbIE
canbl AN obecneyeHus TeYeHus,
a rmapasnvka He UMeeT
NONOXUTENBbHOro 3ddekTa Ha
yaaneHue yactuu. C gpyrom

CTOPOHbI, €CNN PbI6OBOAHbIN

b6acceH 3(dheKTMBHO 3apblbneH,
cnocobHoCTb HacceriHa AaHHOMO

TMNA K CAMOOYMLLEHMIO 3aBUCUT B
6onbluen Mepe OT aKTUBHOCTU pblb,
YeM OT KOHCTPyKUuM 6acceiHa.
Bo Bcex Tunax 6acceiiHoB YKIIOH
[AHa He BMSIET Ha CMOCOBHOCTb K
CaMOOYMLLEHWNIO, HO MpU  Cnycke
b6acceiiHa OH MOMOraeT MOSHOCTbIO
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2. YcTaHOBKM 3aMKHYTOro BOAOCHa6)KeHVIFI — war 3a warom

CNyCTWUTb BOAY.

Mo CpaBHEHMIO C MPSAMOYrofibHLIMM
Kpyrnble 6acceiHbl 3aHMMAKOT MHOMO
MEeCcTa, 4TO TMOBbILAET CTOMMOCTb
CTpouTENbCTBA 3aaHus. Cpesas yriibl
KBaapaTHoro 6acceiHa Mbl MOSy4nMM

BOCbMUYTO/IbHYIO  ¢hopMy,  Nnydlie
MCMOSb3YHOLLYHO MPOCTPAHCTBO,
yeM  Kpyrible  6acceiiHbl,  HO

OHOBpPeMeHHO obecneumBaroLLyto Te
Xe MNoNOXMUTeNbHbIE rMapaBAnyecKue
3¢dekTbl. BaXHO O0OTMETUTb, 4TO
nMpu MOCTPOMKE KpPyrHbIX 6acceiHoB

rnpeanoyTeHWe Bcerga  OTAAeTCs
Kpyrno opMe, MOCKOSIbKY OHa
ABNSETCS Hanbonee MPOYHOM

KOHCTpyKUMEN, a Takke Hambonee

JeleBbiM  CnocoboMm
€MKOCTeN Ans pbibbl.

COOpYXEHWs

Tun 6accetHoB, 3aHMMaIOLLII
NMPOMEXYTOYHOE MECTO MeXAaY
KPYrnbiMM U MPSIMOYrO/ibHBIMK, TaK
Ha3blBaeMbIA  OBasibHbIA  6aCCeNH,
TaKXXe COBMELUaeT CrnocobHOCTb K
CaMOOYMLLEHNIO KPYrAbIX 6acceliHoB
1 a(ppeKTUBHOE NCMONb30BaHNE
MPOCTPaHCTBa, TUMUYHOE ANS
NPSIMOYro/ibHbIX 6acCeNnHOB.

OfHako Ha MpaKTUKe AaHHbIA T
6acceMHOB  UCMONb3YyeTCS  peako,

NpeanonoXNUTENBHO NMOTOMY, YTO €ro
yCTaHOBKa TpebyeT AOMOSHUTENbHOM
paboTbl M HOBbIX METOA0B

nntoctpaums 2.5 MpruMep BOCbMU-YTrofIbHOM KOHCTPYKLMK 6acceiHoB
Y3B, 3KOHOMSILLEN MECTO, HO AOCTUIAIOLLEN TEX XKE MONOXKUTENBHBIX
rmapaBnmMyeckmx 3ekToB, YTo U Kpyrnble H6accenHbl (MCTOYHMK:

AKVA group).
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PyKOBOACTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHaﬁ)KEHVIFI

ynpaBneHus.

KOHTposfb M perynsumst  ypoBHel
Kucropoda B Kpyrnbix 6accerHax
WK ApYrux NoAobHbIX KOHCTPYKLMAX
OCYLLECTBNSAOTCS OTHOCWUTESBHO
MPOCTO, MOCKOJIbKY BOASHOW CTON6
NOCTOSIHHO NnepeMeLInBaeTcs,
BC/IEACTBME  Yero  coaepXkaHue
KMCnopoaa SIBNSIETC  MPaKTUYECKU
OAVHAKOBbIM BO BCeM 6acceiHe.
3TO 03HAYaeT, YTO OYeHb flerko, B
3aBWCMMOCTM OT CUTYaLMK, NMOBLICUTD
WM NMOHWU3WTb YPOBEHb KMCII0poAa B
HacceiiHe, MOCKOSIbKY BO3A4ENCTBUSA

[06aBMEHHOrO  KMC/IOpoAa  MOYTH
cpazy 6yayT  3apermctpupoBaHbl
OKCMMETpOM B bacceiiHe. C apyrow
CTOPOHBI, B MPSIMOYrOSbHbIX

HaccenHax coaepXxaHue Kuciopoaa
BCerga Bblle y Bogo3abopa M Hmke
y BOOOCTOKA, 4TO oObecrneynBaeT
pa3fnnMyHble YCNI0BUSI, B 3aBUCMMOCTM
OTTOro, rAe NNaBatoT Pblbbl. OKCUMETP

ANS U3MEepPEHUst CoAepPXKaHns
KMcnopoga B BOAe Bcerga AOSHKeH
pa3MelaTbCsd B 30He C Haubonee
HU3KUM COAEpPXXaHMEM KMCI0poaa,
KOTOopasi B NPsIMOYTOJIbHbIX 6acceriHax
HaxoanTcs B6n3m BOAOCTOKA.

DTOT rpagmMeHT Kucriopoga BHU3 MO
TEYEHUIO 3aTpPYAHsIET  perynsaumio
KMCNOpoAa, NOCKOSIbKY BPEMS MeXAY
MOBbILLIEHNEM WY MOHUKEHNEM
YPOBHSI Kucnopoga y Bogo3abopa
W ero perucrpaument y BOAOCTOKA
MOXET COCTaBnsATb A0 OAHOro 4aca.
[aHHas cuTyaums MOXET NpPUBECTM
K MOCTOSIHHOMY MOBbILLEHWNIO

1 MOHVKEHWIO KOHLIEHTpaLuum
Kncnopoaa, BMecTto HebonbLumx
KonebaHuii BOKpYr 3a1laHHOro
YPOBHS.

BoanocToku 6accenHoB AOMKHDI

6bITb CKOHCTPYMpOBaHbl TaK, 4TOObI
oHM obecneumBanu onTUMasnbHoe
yAaneHue 4actuu OTXOA0B, 1

Nnntoctpaums 2.6 KpyrnbiA, 0BasbHbIN 1 NPSIMOYTOMbHbIA TUMbl 6acceliHoB.
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2. YCTaHOBKM 3aMKHYTOTO BO,CI,OCHa6)'KeHWr'I — war 3a warom

[AO/MKHbI CHAbXaTbCq peleTkamm C
NnoaxoAsilMM pa3MepoM OTBEPCTUM.
YpaneHve normbwmx pol6 BO BpeMms
€XeHEBHOro 06CNY>XMBaHUSI Takxe
[O/HKHO ObITb MPOCTHIM.

BacceiiHbl MoryT O6blTb CHabXeHbl
CUrHanM3aumen MOHWMXKEHUSI YPOBHS
BOAbl, OKCMMETPaAMX AN KOHTPONs
YPOBHS KMC/TOpOAA U CUrHanm3aumen
€ro MOHMXXEHNS, a TaKXXe aBapuUnHON
OKCUreHaumen.

MexaHuueckas punbTpaums

Kak nokasbiBaeT onbIT, MexaHnyeckas
unbTpauns BoAbl, BbITEKAMOWEN U3
pbi6oBOAHLIX 6acceiHoB, SIBNSIETCS
€ANHCTBEHHbIM MPaKTUYHbIM METOA0M
yOAAneHUs OpraHU4eckux OTXOAOB.
CerogHa MoO4YTM BCE XO3SIMCTBa,
ucnone3ytowme  Y3B,  punbTpytoT

BO/ly, BbITEKAIOLLY0 W3 GaccelHoB,
TaK

C noMmoubo Ha3bIBa€MOro

«MUKPOCUTa», CHAbXXeHHOro
(bNbTPOBaNbHON TKaHbIO C pa3MepoM
nop 40-100 MuKpoH. BapabaHHbIN
(bunbTP, HECOMHEHHO, SIBNSIETCS
Hanbonee LWMPOKO MNCMOMNb3yeMbIM
TUMOM MUKPOCUT. Ero KOHCTpyKUMSi

obecneunBaeTr MsArkoe yaaneHue
YyacTuu,.
®yHKUMOHMpOBaHMe  HapabaHHOro
unbTpa:

1. dunbTpyemas Boga noctyrnaet
B 6apabaH.

2. Booa npodunbTpoBbIBAETCS
yepe3 (UIbLTPOBAsIbHbIE 3M1EMEHTI
6apabaHa. [IBuxxyLLeln cunoi

punbTpaumm  SBNSETCH  pasHuua
YPOBHEN BOAbI BHYTPU W BHE
6apabaHa.

3. Teepable yacTuupl
3a/1ep>KMBaloTCs Ha

Wnnioctpaumsa 2.7 bapabaHHbii punbtp (MctouHuk: Hydrotech).
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PYKOBO,CI,CTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHaﬁ)KEHVIFI

(PUNbTPOBaNbHbIX  3MIEMEHTAX MU
NOAHMMAIOTC K 30He obpaTHoW
NMPOMbIBKW BC/IEACTBME BpaLLEeHUs
punbTpa.

4, Boaa pacnbinsgeTca u3
MPOMbIBOYHbIX (POpPCYHOK,
PACMOI0XXEHHBIXCBHELUHENCTOPOHDI
(pUNbTPOBasbHbIX 3/1EMEHTOB.
YaaneHHoe opraHMyecKoe BeLLecTBo
BbIMbIBAETCH M3 (DUILTPOBasbHbIX
3/1IEMEHTOB Ha LUAaMOBbIM NMOAAOH.

5. LLInaM BblITEKAeT CaMOTEKOM
BMECTe C BOAOM M3 GuIbTpa U
yHaansieTcss C pblBHOro X035MCTBa
[N BHEWHEA OYUCTKM CTOYHOM
BoAbl (CM. rnasy 6).

®unbTpauMs € WUCMONb30BAHUEM
MUKpPOCUT nmeeT cnepyowme
NpenMyLLEeCcTBa:

e CHVDKEHME OpraHNYecKon
Harpy3ku 6uodunbtpa

e oBbILLEHME NPO3PAaYHOCTM BOAbI
BCNIEACTBME YAaNeHusl U3 Hee
OpraHNYEeCcKMNX YacTul

* YnyylleHre yCroBuii
HUTpUdMKaLMK, NOCKOMbKY
6uodunbTp He 3abmBaetca

e CTabunuaupytoLlee Bo3aencTeme
Ha npoueccbl buodunbTpaumm

Bbuonornyeckas ouMnCcrTKa

MexaHnyeckui unbTp He yaansiet
BCE OpraHun4eckue BeLlecTBa, caMble
MeSIKMe YacTulbl MPOXOAST CKBO3b
HEro TaK >, KaK W pacTBOpPEHHble

BELWeCTBa, TakuMe Kak docdat wmim
asoT. docdhaT ABNAETCA MHEPTHLIM
BeLeCTBOMOE3TOKCUYHLIXI(PHEKTOB,
HO a3oT B ¢opMme cBob6OAHOrO
amMmmaka (NH3) TokcuyeH 1 aomkeH
6bITb NpeobpaszoBaH B GuodunbTpe
B 6e3BpeaHbli HUTpaAT. PasnoxeHue
OpraHN4ecKoro BeLecTsa U aMMmaka
ABNSAeTCa 6MONOrMYECKMM MPOLIECCOM,
OCyLecTBAsOLWMMCS bakTepusamm

B 6ruomnbTpe. FeTepoTpodHbIe
6akTepuM OKMUCNAIOT OpraHMyeckoe
BELWECTBO, NOTpebnas Kucrnopod wu
Npon3BOAa YrNEKUC/bIN ra3, aMMUak
W Wwnam. Hutpuduumpytowme
6akTepun npeobpasyloT aMMuMaKk B
HUTPWUT, @ 3aTeM B HUTpaT.

S dheKkTMBHOCTL bBrodunbTpaumm
3aBUCUT, rNaBHbIM obpasoMm, OT
cneayowmnx akTopos:

 TeMnepaTypbl BOAbl B CUCTEME

* YpoBH4A pH B cucteme

[Insi AOCTMXKEHUS NpUEMIEMON
CKOpOCTU HUTpUdUKaunm
TemnepaTypa BOAbl AO/MKHA ObITb
B npegenax 10-35°C (ontumanbHO
okono 30°C), a ypoBeHb pH — mexay
7 n 8. TemnepaTtypa BoAbl YaLle BCEro
3aBUCUT OT BbIpalUMBaeMoro Bmaa u,
COOTBETCTBEHHO, YCTaHaB/IMBAETCS
He TaK, YTobbl 0becneunTb

Hanbonee ONTUManbHYKD CKOPOCTb
HUTpudmKaumm, a ana obecneyeHns
OMTUMAsIbHbIX YPOBHEW POCTa pbibbl.
TeM He MeHee, BaXXHO perynvmpoBaTb
pH cornacHo apdeKkTMBHOCTM
6rodunbTpa, NOCKONbKY Manble
YPOBHU pH CHMXaIOT 3(PPEKTUBHOCTb
6uodpunstpaumm. Takum o6paszom,
AN AOCTUXKEHUSI BbICOKOM CKOPOCTM
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2. YCTaHOBKM 3aMKHYTOTO BO,CI,OCH86)‘K€HWFI — war 3a warom

Pe3yAbTAT HUTPUADMKALLMM:

NO2 (HuTpUT) + 0.5 O2

NH4 (ammoHmn) + 1.5 O2 1 NO2 (HuTput) + H20 + 2H* +
2e

[J NO3 (hutpart) + e

NH4 + 2 O2 ]

NOs3 + H20 + 2H*

6akTepuanbHonm HuUTpudmkaumm, pH
AO/MKEH yAepXuBaTbcsl Bbile 7. C
ApYron CTopoHbl, 6onee Bbicokuin pH
NPMBOAUT K MOCTOSIHHO pPacTyLueMy
Konnyectsy ¢BO6OAHOMO aMMuaka
(NH3), 4yTO yBENNYMBAET TOKCUYHbIN
addekT. UTak, HEObXoAMMO HaWTu
paBHOBECME MeXAy 3TUMKU [ByMs

NPOTUBOMOSIOXHLIMM uensamm
100 — 0
90 // 10
80 20
70 / 30
60 / 40
& 50 / 50 &
I / -
Z 40 60 %
30 70
20 / 80
10 / 90
/
0 i 100
5 6 7 8 9 10 11 12
pH
NnntocTpaums 2.8: PaBHoBecKe

mMexay ammuakoMm (NH;) u aMMoHuem
(NH,+) npu Temnepatype 20°C. MNpu
3HayeHussX pH Hmxe 7 TOKCUYHBIN
aMMUaK OTCYTCTBYET, HO, Mo Mepe
yBenuyeHns pH, ero yposeHb 6bICTpO
pacrer.

perynupoBaHusa pH. PekoMeHayeMas
TouKa HaxoauTtcs mexay pH 7,0 u pH
7,5.

3HayeHne pH B  BOAOOYUCTHOM
CUCTEeMe ornpeaenseTcs cieayowmmm
OCHOBHbIMW (PaKTOpaMu:

. Yrnekucnsivi ras (CO,),
Npou3BeaEHHbIM  pbibaMm M 3a
cyeT 6MONOrMYECKON aKTUBHOCTU B
6rocdmnbTpe.

o Kucnota, npoussegeHHas B
xoAe npouecca HUTpudmKauum.

CO, yoanseTcs € NOMOLLbIO aspaumm
BOAbl, MpUMYEM Ha [daHHOM 3Tane
TaKXe MpoucxoauT Aerasaums. ITOT
npouecc MOXEeT  OCYLLeCTBNATLCA
pasfMyHbIMK cnocobamm, Kak

OMMCaHO Janee B HacTOSLLEN rNaBe.

B npouecce HUTpUdMKaLnn
obpazyeTtcs Kucnora (H+),
MOHMXKatoLLast YPOBEHb pH.
Crabunuszaums pH TpebyeT

n06aBeHNs Kakoro-imbo OCHOBaHMS.
C 37O uenblo K Boae AobaBnsercs
W3BECTb, IWAPOKCMA HATPUS WM
Apyroe OCHOBaHMe.

Pbibbl BblAENsOT CMeCb aMMMaka
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PyKOBO,D,CTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHBG)KEHVIFI

80

70 \\
60

0 1\
0\

30 \

TAN-N[mg/L]

0 g

7.5 8
pH

Nnmoctpaumsa 2.9 CooTHoLeHNe Mexay n3MepeHHbIM pH 1 konnyectsom TAN,
KOTOpPOE MOXET 6bITb pa3noXxeHo B 6ModunbTpe, NCxoas U3 KOHLUEHTpauum

TOKCMYHOro ammmnaka 0,02 mr/n.

M aMMoHua (0BLWMIA  aMMOHUIHBIN
asot (TAN) = ammoHun (NH,+) +
ammuak (NH,)); OCHOBHYIO YacTb 3TUX
BblAENEHUA  COCTaBNSieT  aMMMaK.
OpHako KONM4YecTBoO aMMUaka B Boae
3aBUCUT OT 3Ha4YeHus pH, Kak BUAHO
No UNNOCTPaumm 2.8, nokasbliBatoLLeit
paBHOBecve Mexay ammmakoMm (NH,)
n aMMoHMneM (NH,+).

Kak npasunno, aMMMaK TOKCUYEH

ans pbl6 npu yposHsax Bbiwe 0,02
mr/n. Unnioctpaumsa 2.9 nokasbiBaeT
MaKCMMasibHble AONyCTUMble
KOHUeHTpaumn TAN, npu KOTOpbIX
ypoBeHb aMMmaka octaetcst Hxe 0,02
Mr/n. XoTtsa 6onee HW3KWE 3HAYEHUS
pH CBOAAT K MWMHMMYMY OMaCHOCTb
NPEBbLILEHNS  TOKCUYHOIO  YPOBHS
amMmmaka 0,02 mr/n, ans 6onbluen
apheKkTUBHOCTU paboTbl BrodunbTpa

pblboBOAAM pekoMeHayeTCs
AOCTUYb, KaK MWUHUMYM, ypoBHS pH
= 7. Kak BMAHO MO wAmOCTpaumu,
B TakOM Cny4yae obuwias aonycrtumast
KOHuUeHTpauma TAN  3HauuTenbLHO
CHWMKaeTCs.

Hutput (NO,-) obpasyeTtcs B
NMPOMEXYTOYHOM 3Tane npouecca
HUTPUGMKALUMM N TOKCUMYEH ANs
pbl6 Mpu ypoOBHAX Bblwe 2 Mr/.
Ecnu pbibbl, coaepxalumecs B

Y3B, xBaTalOT BO34yX, HecMoTps
Ha NOAXOAALLYH KOHLEHTPaLUMIo
Kucnopoga, NpUYMHON MOXET ObITb
BbICOKash KOHLEHTpauusi HuUTpuTa.
Mpw BbICOKUX KOHLIEHTPAUMSIX HUTPUT
nonagaeTr u4epe3 xabpbl B KpoOBb
pbl6, rae NpenaTCcTBYET NOrMOWEHNIO
kucnopoaa. Ecnvm nobasutb B

BOAYy COMb, AaXe MpU HACTOSbKO
HU3KOM KOHLEHTpaummn, kak 0,3%o,
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2. YcTaHOBKM 3aMKHYTOro BO,CI,OCH36)K€HVIFI — war 3a warom

MOrNIOWEHNE HUTpUTa BoKUpYeTCs.
HuTpat SABNSIETCS KOHEYHbIM
NpOAYKTOM NpoLecca HUTpUUKaLmum
N, XOTA M cunuTaeTcs 6e3BpeaHbIM,

KaXeTcs, 4TO  ero  BbICOKME
ypoBHM (Bble 4em 100 wmr/n)
OoTpuUaTeNbHO  CKasblBalOTCA  Ha

pocTe 1 3 HEKTUBHOCTN KOPM/IEHUS.
Ecov  noanuTtka cBexen BoaoM
B CUACTEME MWHUMANbHA, HWTpaT
HaKanJMBaeTcs WM MOXET [A0CTUYb
HEMO3BOJIMTENbHO BbICOKMX YPOBHEMN.
OaHMM U3 MEeToAOB M3beXaHus ero
aKKYMyNaumm sIBNSETCa yBenYeHue
obMeHa cBexel BoAbl, MOCPEACTBOM
KOTOPOro BbICOKasi KOHLIEHTpauus
pa3baBnsietca ao 6onee HU3KOro u
6e3BpeaHOro YpoBHS.

C [apyroii  CTOpPOHbl, OCHOBHOWA
naeen B PEUMPKYNSILMK  SBSETCS
5KOHOMMSI BOAbl. B HEKOTOpbIX

CNy4asix 3KOHOMUS BOAbl SBNSETCH
Ba)KHeMLeN Lenbto. BTakmx ycnoBusix
KOHLIEHTpaUmMs HUTpaTa MOXET bbITb
CHW>KEHa NyTeM AeHUTpudunkaumn. B
HOpManbHbIX YC/I0BUSIX NOTpebneHune
BOAbl, npesbiwatowee 300 nMTpoB
Ha KWIOrpamMM  UCMosIb30BAaHHOIO
KOpMa, SIBNSIETCS  OOCTATOYHbIM,
yTOo6bl pa3baBuTb HUTpAT. Ecnn Bbl
ncrionb3yeTe MeHblue Yyem 300 NnTpoB
BOAbl Ha KWMIOrpamMM BHECEHHOro
KopMa, Bam ctouT paccMoTpeTb
BO3MOXHOCTb MCNosb30BaHWA
AeHUTpUdUKaumnn.

Hanbonee pacnpoCTpaHeHHbIe
AeHuTpuduumpytowme HakTepum
Ha3blBaKOTCH Pseudomonas.
[eHnTpudmkaums — 3To aHa3pO6HbIV
(npoTekatowmi  6e€3  kMcnopoaa)
npouecc, BOCCTaHABMBAIOLLMM
HUTpaT [0 aTMoCdepHOro as3oTa.
Mo cytn, 3TOT npouecc yaanser

CnesBa:
cnpasa:

nnnoctpaums 2.10
nnasaroLlas 3arpyska,
HernoABMXXHas 3arpyska.

a30T M3 BOAbl B aTtMocdepy, Tem
CaMblM CHW)Xasl Harpysky asoTa
Ha OKpYy>katoLLyto cpeay. [ins
npowecca HeobxoanM UCTOYHUK
opraHuku (yrnepoga), Hanpumep,
ApPEeBeCHbIN cnnpT (MeTaHon),
KOTOpbIM MOXET 6biTb A0baBneH B
AEHUTPUDMKALMOHHYIO Kamepy. Ha
NpaKTUKe AeHUTpUdMKaLMS Kaxaoro
kunorpamma Hutpata (NO;-N)
TpebyeT 2,5 Kr MeTaHona.
[eHnTpudnkaumoHHas kamepa

yawe Bcero O6biBaeT cHabxeHa
3anonHuteneM ans éuodmnbTpaumm
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C NPOEKTHbLIM BPEMEHEM MNpebbIBaHMS

2—4 vyaca. Pacxon BoAbl  [OMKEH
KOHTPONMPOBaTLCH TakK, YTOObI
KOHUeHTpaums Kmcnopoaa y

BOAOCTOKA CoOCTaBnsgna okono 1
mr/n. Ecnu copepxxaHue Kucnopoaa
MOMHOCTbIO UCTOLWLAETCSl, HauYMHaeT

NpOn3BOANTLCS B 60nbLLMX
KkonuyectBax ceposogoposd  (H,S),
ABNSAOLMIACS NCKNIOYNTENBHO

TOKCMYHBIM An1s pblb, a Takke AypHO
naxHywum (3anax TyxablX Suu).
B wutore npoussoaatca 6onblune

BBUAY

obbeMbl  LWaMa, yero

Air

P>

Water inlet

Water Inlet

Air

Water Otﬁﬂﬂbme'

Heobxoanma obpaTHass NpPOMbIBKa

6n10Ka, KoTopasi MPOM3BOAWTCS, Kak
NpaBuno, pa3 B HEAEHO.

B 6uodunbTpax 06bI4HO
Ncnonb3yeTcs M1acTMaccoBbIi
3anonHuTeNb ¢ 60MbLWON NoLWaabto
MOBEPXHOCTU Ha eauHuuy obbema
6uodunbTpa.  bakTtepum  pacTyT
Ha 3anonHuTene, obpasys TOHKYHO
MAeHKY W, TakuMm 06pasoMm, 3aHuMasi
o4eHb 60nbLUyI0 nowaab. B xopowwo
CNpOEeKTUPOBAHHOM 6unodunbtpe
nowaab NOBEPXHOCTU Ha eauHuLY
obbemMa Ao0/MKHA ObITb Kak MOXHO
ogHako 6uounbTp He
JO/DKEH OblTb HAMOSHEH CJIMLUKOM
NNOTHO, 4TOBbl He  3abuTbCs
OpraHMyecKnm BELLECTBOM B
npouecce akcryatauuun. [losTtomy
BaXHO MWMETb BbICOKMA MPOLEHT
cB0O6OAHOrO NPOCTPAHCTBA, 4epes
KOTOpoe MOXeT npoTekaTb BOAQ,
a TaKkKe Xopollee TeuyeHue uyepes
6nounsTp " noAxoAsLLYHO
npoueaypy 06paTHOM  NPOMbIBKM.
MonobHble npoueaypbl  obpaTHOM
MPOMbIBKM ~ AO/MDKHbI  NMPUMEHSATHCS
yepes noaxoAswmne  MPOMEXYTKM
BpPEMEHMU, pa3 B HEAEeso Unu Mecsl, B

Water Outlet

Unnioctpaums 2.11 BUodunbTpbl C NnaBatowen 1 HEMOABWXKHOW 3arpy3KoMu.
(Air: Bo3ayx; Water inlet: Bogo3abop; Water outlet: Bogoctok)
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2. YCTaHOBKM 3aMKHYTOTO BO,CI,OCH86)‘K€HWFI — war 3a warom

3aBUCMMOCTU OT Harpy3Kku Ha unbTp.
CxaTbln BO34yX WCMoNb3yeTcs A4St
co3fanus B dunbTpe TypbyneHuun,
OTpblIBatoOLLIEN OpraHuyecKui
MaTtepuan OT HarnonHutens. Bo
BpPeMS NMPOMbIBKM BOAA OTK/IHOYAETCA
oT 6uodwunbTpa. [pas3Has Boga
cnmBaetca  u3  6uodmnbTpa M
yoanseTcs nepea ero MNoBTOPHbLIM
NOAK/TIOYEHMEM K CUCTEME.

buopunstpel  Y3B  MoryTt  6bITb
CNPOEKTUPOBaHbl Kak UIbTPbI  C
nnaBalowen  unM  HENoABWMXXHON
3arpysKomn. Bce  6uocdumnbTpsl,
Mcrnonb3yemble CeroaHs B
PELMPKYNALMK, MpU  SKCMyaTaumm

MOSMHOCTbIO MOrpy)XeHbl B Boay. B
bunnbTpax ¢ HeMoABMXKHOM 3arpy3KoM
M1acTMaccoBbIi 3anoIHUTENb
3aKpenneH M He paBwxeTcs. Bopa
MPOTEKAET Yepe3 Hero NaMmmHapHbIM
MOTOKOM W  COMpuKacaetcs  C
HakTepuanbHou NIEHKOM. B
dunbTpax C nnaBaloLlen 3arpy3Koi
M1acTMaccoBbIi 3anosnHUTENb
ABWXKETCA B BOAE, Haxopasllencs
BHYyTpM  6uodwunbTpa, 3@  CcyeT
TEYEHWUS, CO34AHHOr0 HarHeTaeMbIM
BHYTPb BO3AyXOM. /13-3a NOCTOSIHHOIrO
ABWKEHWUS  3anonHUTeNs  (uabTPbI
C NnaBalolen 3arpy3kon  MoryT
ObiTb  HamMoMHEHbl M/OTHEE, YeM
UNbTPbI C HEMNOABMXXHON 3arpy3KoM,
6narogaps yemy gocrturaetcs 6onee
BbICOKasi CKOpoCTb 0bopoTa BOAbI
Ha eauHudy obbema 6uodwunbTpa.
OpHako B ckopocTu obopoTa BOAbI
Ha eauHuuy nnowaan dunbTpa HeT
CYLLECTBEHHbIX pPa3fMuMii, TaK Kak
3(pPeKTUBHOCTb 6akTepuanbHou
MNEHKM B AABYX TUNax punbTpa 6onee
WM MeHee oauHakosa. C apyrou
CTOPOHbI, DUNBLTPbI C HEMNOABUXKHOW
3arpyskov ydansitoT Takke MenKue

OpraHUYecKMe 4acTuubl, MOCKOJSIbKY
Te npuctalT K 6akTepuanbHom
nneHke. MNostoMy GpunbTpbI C
HeMnoABWXXHOM 3arpy3Kon Takxe
(PyHKUMOHMPYIOT Kak 6nokn  ans
TOHKOWM MexaHuM4eckou hunbTpaumnm,
yAansioLme opraHM4ecKunii Mmatepuan
MWKPOCKOMUYECKOro pasmepa u
ouMLiaoLLMeBoAyO0HEHbI(PHEKTUBHO.
B dunbTpax c nnasatoLLen 3arpy3Konm
HEBO3MOXHO [OCTMYb  NOAO6HOro
adekTa, NOCKONbKY MOCTOSIHHAsA
TypbyneHums BOAbl HE MO3BONSIET
YyacTuLaM 3a1ePXXMBATLCS Ha
MOBEPXHOCTW.

B ntoboit cucteme moryT
NCnosb30BaThbCs 06e CUCTeMBI
dunbtpaumm. OHM  Takke MoryT
KOMBUHMPOBATLCS, NCMONb3Y$
MJ1aBatoLLyt0 3arpy3Ky ANns

SKOHOMWW MeCTa, a HENoABWMXKHYHO
— ONsS  UCnonb3oBaHus  addekTa
3a[ep>XXMBaHMS YacTUL, Ha
nosepxHoCcTu. CyLecTByroT
pasfInYyHble peLueHns
KOHEYHOMN KOHCTPYKLIMM CUCTEM
6uodunbTpaumm, B 3aBUCMMOCTU
OT pasMepa XO035MCTBa, OOLEKTOB
pblboBOACTBa, pa3mepa pblb 1 T.4.

[erasaums, aspaums
M 3a4YMUCTKA

MNepen BO3BpalwleHMeM BoAbl B
pbiboBOAHbIE HacceiHbl HeobxoanMo
yAanuTb U3 Hee CKOMNMBLLNECS

rasbl. DTOT npouecc JAerasauuu
ocywectsnsierca nnbo nytem

aspauuu  BoAbl, MBO  METOAOM,
KOTOPbIM YacTO Ha3bIBakoOT 3a4NCTKOM.
B Boze B HaMbonbLLElN KOHLEHTpaLNK
COAEPXUTCS  YrNEeKUCIbIM - ra3  oT
AblXxaHus pbl6 M bakTepun K3
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PyKOBOACTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHaﬁ)KEHVIFI

6nodunbTpa, a Takxke NpUCYTCTBYyET
cBoboaHbin a3oT (N,). HakonneHnwe
YrneKncnoro rasa n asoTa
oTpuuaTenbHO BAMSIET Ha 340POBbe
1 poCT pblb. B aHaspOobHbIX YCNoBUSIX
MOXET NPON3BOANTLCS CEPOBOAOPOA,
0COBEHHO B CUCTEMax C MOPCKOM
BOAOW. DTOT ra3 MUCKIOUYNUTENBHO
TOKCMYeH Ansa pblb, Aaxe B MasbIX
KOHLEHTpaumsix, Mo3ToMy, €cnM B
CUCTEME NPOM3BOAUTCS CEPOBOAOPOA,
pblba rmbHerT.

Aspaumsi  MOXET  OCyLeCTBNSATHLCS
nyTeM HarHeTaHus  BO3dyXxa B
Bogy. [lpu 3ToM TypbyneHTHoe
COMPUKOCHOBEHWE BO3A4YLUHbIX
My3blpbKOB W BOAbI yAANSET rasbl. JTa
cMcTeMa MoABOAHOMN aspaumny Takxke
Nno3BONSET OAHOBPEMEHHO ABUraThb
BOZY, HAaNpuUMep, Npu UCNoNb30BaHNUK

CUCTEMBI C @3PaLMOHHbBIM KOJTOALIEM.

-~

-

e g | U<

P

7.5

Nnnoctpaums
a3paUMOHHBIM KOIOALEM.

—

212 Cuctema c

OpHako, cucteMa € aspalMOHHbIM
Konoguem  MeHee  3ddeKTnBHa
B yAaneHWM rasoB, YeM CUCTEMa
C  KanenbHbiIM  (GuabTpoM. B
cucTeMe C  KanesnbHbiM  (PUIbTPOM

Nnmoctpauma  2.13  ®oTorpadms
KanenbHoro ¢unbTpa, 06epHyTOro
CMHEN NNacTMacCcoBOWM MMIEHKOW ANst
n3bexaHust 6pbi3r Ha nosy. Takou
NpoLecC a3paumn/3a4ncTKn  TaKxe
Ha3blBalOT npoueccoM CO2-3a4nCTKM.
Kak npaBwo, 3anofHuTeNb B
KanenbHOM unnbTpe 06bI4HO BbiBaEeT
TOrO e CcaMoro Tuna, KOTOpbIM
ncrnonb3yerca B 6uodmnbTpax C
HENOABVXHbIM 3anoSIHUTENEM — CM.
nnnoctpaumio 2.10.
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2. YcTaHOBKM 3aMKHYTOro BO,EI,OCHa6)KeHl/IFI — war 3a warom

rasbl  3a4MLlaloTCA nocpeacTtsoM

(13MUECKOoro KOHTaKTa Mexzay BoAoM
M NIaCTMacCcoBbIM  3arofiHUTENEM,
YNOXEHHbIM B KONMOHHY. Boga
NOAAETCH Ha BEPXHIOK MOBEPXHOCTb
unbTpa 4epes pacnipegenvTens C
OTBEPCTUSIMM U CMbIBAETCH 4epe3
M1aCTMACCOBbI 3arnoSIHUTENb,
obecneunBas MaKCUMasbHYHO
TypbyNneHTHOCTb M KOHTaKT — TakK
Ha3blBaeMblii  MPOLECC  3a4YUCTKMU.
KanenbHbii punbTp yacTo
YrNOMUHAETCs Kak «kosnoHHa ans CO,-
3a4UCTKN».

OkcureHaums
MNpouecc aspaumu pobasnser
B BOAY HEKOTOpOe KOMYeCTBO

KMCnopoga nocpeacTsoM MpoOCTOro
obMeHa rasoB B BOAE W BO3AYyXe,
3aBUCALLEr0  OT  HacbILWEHHOCTH
BOAbl KMcnopogoM. B cocTosiHMm
PaBHOBECMS  HACbILWEHHOCTb  BOApI
kncnopogomM coctaenset 100%. Koraa
BOAA MpPOXOAUT Yepe3 pbl6oBOAHbIE
6accenHbl, CoAepXXaHWe KWUCIopoaa
noHmxkaetcs, obbiuHo ao 70%, a B
6nodunbTpe OHO CTaHOBUTCA elle
Hwxe. Kak npaBuno, aspauusi 3Ton
BOAbl  MOBbIWAET  HACbILEHHOCTb
npubnuantensHo o 90%; B
HEKOTOPbIX CUCTEMAX MOXHO AOCTUYb
100%. OpHako, B MOCTynatoLWen
BOAE 4acTO  npeanoyTutesibHee
MMETb HACbILWEHHOCTb KWUC0pPOAOM,
MpEeBbILLAOLLYIO0 100%, 4TObbI
KONIMYECTBO AOCTYMHOMO KWCI0poAa
661710 AOCTaTOYHBIM A8 BbICOKOro U
cTabunbHOro TeMna pocra pbibbl. Ans
AOCTUXKEHUS 60osee BbICOKUX YPOBHEN
HacbIWEeHHOCTN TpebyeTca cucteMa
OKCUreHaumu, ncnonb3ytoLas
YUCTBIN KNCTOPOA. YMCTBIN KMCnopoa

b=
Q)
Waterflow
In Out
6m
0;

Wnnoctpaumsa  2.14:  KncnopogaHsbiii
KOHYC W OKCUreHaTop LWaxTHOro
Tvna (Waterflow: Teuenune Boapl; In:
Mputok; Out: OTTOK; 6 M: 6 M).

Yyacto nopaetcs B 6accerHbl B
opMe XKMAKOrO0  KMCIOpoAa, Ho
TaKXXEe MOXET MpPOM3BOAUTLCS Ha
XO39CTBE C TMOMOLLbIO FeHepaTopa
Kucnopoaa. Ectb Heckonbko MeToa0B
Moy4YeHUsi NepeHachILLEHHOM

BOAbl C COAEPXXaHMEM KMCI0pOAa,
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npesbiwatowmm 200-300 %. O6bI4HO
NCMOMb3YIOTCH KUCTOPOAHbIE KOHYChI
WX OKCUreHaTopbl LWAXTHOrO TUNa.
MpUHUMNSBASIETCIOAMHAKOBLIM.Boaa
NUYNCTbIV KNC/IOPOA CMELLMBAOTCSA MO
[AaBneHneM, Kotopoe obecneuymBaeT
nepexog kucnopoga B Boay. B
KWUCNOPOAHOM  KOHyCe  [aBfieHue
obecneunBaeTcs HacocoM, O06bIYHO
CO3[alWMM B KOHyCe [JaBrieHue
okono 1,4 6ap. lNopgaya BOAbl B
KOHYC oA HanopoMm noTpebnser
MHOr0o Kucropoga. B okcureHatopax
LIAXTHOro TMMNa Hamop AOCTUraeTcs
nytem yrnybneHuns B 3emnto Tpybbl B
¢opmMe neTnn, HanpuMep, Ha rinybuHy
6 MeTpoB, M MNOAAYM Kucnopoaa B
HWKHEN TOYKe 3ToM neTnun. [laBneHue
BbILLEPACNONOXXEHHOro BOASHOMO
cronba, B AaHHOM cny4ae, 0,6 6ap,
obecneunBaeT nepexon Kucnopoaa
B BoAy. [penMyLecTBOM LaxXTHbIX
OKCUIreHaTopoB  SIBMSIOTCA  HU3KME
pacxoapl Ha MepekadvBaHue BOAbI,
HO MX YCTaHOBKa SIBNISIETCS C/TOXKHOW
n 6onee AOPOrocTosiLLEN.

YnbTpacdmoneroBsoe
n3nyyeHme

YO-ae3nHdekums oCHoBaHa Ha
NMPUMEHEHMN CBETA C TaKOW ASIMHOM
BOJIH, KOTopas paspywatowee AHK
B 6uonormyeckux opraHusmax. B
aKBaKy/bType OHa Harnpas/ieHa
NPOTUB NaToOreHHbIX 6aKTepuii

1 OAHOKNETOYHbIX OPraHU3MOB.
[aHHbIN MeToa 06paboTkm
MCNOMb3yeTCs B MEANLIMHCKMX

uensix B TeyeHuMe [AecSATUNETUM
M He BAUSET Ha pblb, MOCKONbKY
YO-06paboTka BOAbI MPOUCXOAUT
BHE pblbOBOAHOW  30HbI.  BakHO
NOHUMaTb, YTO HGakTepun Tak BbICTPO
PacTyT Ha OpraHM4ecKkoOM BeLLeCTBe,
YTO KOHTPOJIb WX YUC/IEHHOCTU B
TPAAMLMOHHBIX PbIOHbIX X035IMCTBAX
MMeeT  orpaHuudeHHble  3hdeKThI.
Hannyuwmnii KOHTpOnb AoCTUraeTcs,
Korga 3ddeKTUBHas MexaHuyeckast
punbTpauma KOMOMHUpYETCS

C TWaTenbHON 6MoNOrMyecKom

Nnntoctpaums 2.15 Cuctema ans YO-06paboTtku.
(McTouHumk: AKVA group)
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2. YcTaHOBKM 3aMKHYTOro BO,EI,OCHa6)KEHl/IFI — war 3a warom

dbunbTpaumen, 3 heKTUBHO
yaanstoLlen OpraHuKy n3
0TpaboTaHHOMN BOAbI M MO3BOJISAOLLEN
Y®-nsnyyeHnto  pabotatb  6onee
3 deKTMBHO.

«[lJo3a YO MoxeT 6biTb Bblpa)keHa
B Pas/MYHbIX eauHuuax. OaHon u3
Hanbonee LWNPOKO WCMOSb3YEMbIX
SABNSIETCS U3MEpPEHne B MUKpPOBATT-

CekyHaax Ha cM?>  (MKBT-c/cM?).
S DEKTUBHOCTb 3aBUCUT oT
pasMepoB W BWAOB OpraHW3MOB,

KOTOPbIE HY>XHO YHUUTMXMNTb, @ TaKKe
OT MYTHOCTW BOAbl. [Nsi KOHTPOss
H6aKkTepuii U BMPYCOB BOAA [AO/HKHA
6bITb 0bpaboTaHa npubAM3UTENBHO
2 000-10 000 MKBT-c/cM?, 4TOObI
ybuTtb 90% opraHu3amos; ans rpnbos
notpebyetrcs 10 000-100 000, a
ANS MUKPOCKOMUYECKMX Mapa3vToB
— 50 000-200 000 MKBT-c/cM%.»

Ans MakcuManbHoM 3hheKTUBHOCTH
Y®-ocBelleHne, UCNonb3yemMoe B
aKBaKyNnbType, [AO/MKHO paboTaTtb
noa BOAOW; naMmbl, YKPEMNseHHble
HaJ BOAOW, M3-3@ OTPaXeHusi C
NMOBEPXHOCTM BOAbl OyayT uMeTb

He3HauUTeNbHbIM  3dekT  nm
BOOOLLE He UMETb €ero.

O30H
CerogHs 030H (05) peako

MCrONb3YeTCsl B CaMOM pbi6OBOACTBE,
NOCKONbKY 3 deKTbI Nepeao3npoBKU
MOryT HaHecTu pbl6aM Ccepbe3HbIi
Bped. B  pblbHbIX  X035MCTBaXx,
PACMOSIOXKEHHbIX ~ BHYTPU  3AaHWM,
030H TaKXXe MOXET MPUUYMHUTL Bpea
noasiM, paboTatoLwmM B JaHHOW 30HE,
TaK Kak OHW MOTyT BAbIXaTb C/IMLLKOM
MHOrO 030Ha.

Unnoctpaumsa 2.16 Hacoc-gosaTop

AN perynupoBaHms  pH nyTtem
fAob6aBneHnst 3apaHee 3aaaHHbIX
konnuecte NaOH. [na  nonHou
aBTOMaTM3aUun perympoBaHms
ypoBHS pH Hacoc MoxeT 6bITb
NOAK/IIOYEH K AaTuuKy pH.

TeM He MeHee, 06paboTka O30HOM
aBnsetcd 3MEGEKTUBHbBIM  METOAO0M
YHUYTOXXEHUS HEXENaTeNbHbIX
OpraHM3MOB, YTO AOCTUraeTcs
nocpeaCcTBOM UHTEHCUBHOMO
OKMCNTEHUS1 OPraHMYeCKOro BELLEeCTBa
1 BMONOrMYECKNX OPraHN3MOB.
O6paboTke 030HOM MOXET
OoTAaBaTbCa MpeanoyTeHue,
HeobXxoanMo Ae3MHMULMPOBaTb
BoA4y, noctynawowyo B Y3B. OgHako
BO MHOrmMx cny4dasix Y®-obpaboTtka
SIBNSIETCS  XOpollen u 6HesonacHom
anbTEPHATMBOW.

Koraa

Perynauua yposHs pH

B npouecce HuTpudukaumm B

6uodunbtpe obpasyeTcs KUCIoTa,
N 3HayeHua pH noHwxkatoTcd. Ons
yaep>xaHus pH Ha cTabunbHOM ypoBHE
K BOAe cneayet A06aBUTb OCHOBAHME.
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HekoTopble  cuctembl — copepxart
YCTaHOBKM AN M3BECTKOBAHMS,
pobasnsowme B CMCTeMy Mo Kanasm
M3BECTKOBY!IO BOAY M, TakKUM 06pa3om,
ctabunusmpytowme  pH.  [dpyrow
BO3MOXHOCTbIO  SIB/IIETCA  CUCTEMA

aBTOMATNYECKOM [I031POBKMY,
perynupyemas pH-MeTpoMm C
MMMNyNbCOM  0bpaTHOM  CBSI3M K

Hacocy-go3atopy. B 3Ton cucteme
XenaTtenbHOUCNOoNb30BaTbrMAPOKCUL
HaTpusa (NaOH), nockonbky oH 6onee
npocT B obpalleHnn, 4yto obneryaer
aKcnayaTaumio cuctembl. ObpalueHve
C KMCNOTaMM WM OCHOBaHWUSIMU
TpebyeT OCTOPOXHOCTU OT BCeX,
MOCKOMIbKY OHW MOryT MPUYUHUTD
TSOKENble OXOMM a3 M KOXW.
Mpn obpaweHnn C  XMMUYECKUMK
BeLlecTBaMn HeobxoANMO NPUHUMATb
Mepbl NPeAO0CTOPOXHOCTUN U HaAeBaTb
OYKM N MepyaTKMu.

TennoobmeH

MNoanepxxaHune ONTUMAsIbHOM
TemnepaTypbl BOAbl B  CUCTEME
BbIpaLLMBAHUNS SIBNSETCS Ba)KHENLIEN
3apa4en, MOCKOSIbKY ~ CKOPOCTb
pocta pbl6 HampsMylo CBsi3aHa C
TemnepaTypov Boabl. Vicnonb3oBaHue
nocTynatwowein B cUCTeMY  BOZAbl
ABNSETC  OTHOCUTENIbHO  MPOCTbIM

METOAOM  eXEeAHEBHOW  perynsumm
TeMnepaTypbl. B KpbITOW
Y3B, PACMOIOXEHHON BHYTpM
TENNOU30/IMPOBAHHOINO  3[1aHNs, B

BOAE [MOCTENEHHO HaKarn/IMBaeTCs
Tenno, fnockonbKy K3 metabonusma
pbi6 1 6HaKkTepuanbHOM aKTUBHOCTU
B  6uodwunbTpe  ocBoboxaaeTcs
3Heprusi B ¢opMe Tenna. Takxke
NPOMCXOAMT HakonseHwe Tenna oT
TPeHWs B HAacocax M MCMoSb30BaHus
APYrvX yCTaHOBOK. [103TOMy BbICOKME

TemnepaTypbl B CUCTEME SIBNSIOTCS
YyacTon npobneMor  MHTEHCUMBHbIX
Y3B. TemnepaTtypa /serko MoOXeT
perynnmpoBaTbCsl NMyTeM W3MEHEHUSs
KONMYeCcTBa MPOX/IAAHON  CBEXEN
BO/Ibl, MOCTYNAOLLEN B CUCTEMY.

B xonoaHbIX KnMMaTUYeCcKnx
yCNOBMSIX 3MMOI Yalle Bcero 6biBaeT
AOCTaTOYHbIM MPOCTOE OTOMJSIEHUE C
MCMOSIb30BaHMEM MacC/SHOMO KOTNa,
COEANHEHHOMO C TEmnJI006MEHHMKOM
ANs NoJorpeBa  peuvpKynpyemoi
BoAbl. [loTpebneHne 3sHeprum ans
[AAHHOMO TUMa OTOM/IEHUS, FNAaBHbIM
obpa3oM, 3aBUCUT OT KOMMYEeCTBa
MCNONb3yEMON MPOXNaaHON  BOAbI,
nocTynawwiein B cuUcTeMy, M ee
TEMNEepaTypbl, XOTS 34aHME TaKxXe
TepSIET HEKOTOPOE KOIMYECTBO
Tenna. B HEKOTOpLIX Cyyasix Takxe
MOXET OblTb YCTaHOBNEH TEMI0BOW
peKkyrnepaTop, CoAep>KaLLmnii
NNacTMHYaTbIi  TENOOOMEHHUK K3
TuTaHa. OTpabotaHHas Boga Y3B,
NpoXo/s Yepes NIacTUHYaThIN
TENN00bMEHHMK, MCMONb3yeTcs Ans
HarpeBaHus (MW OXNAXAEHNS)
NOCTynarmowen B CUCTEMY BOAbI.
Cuctema perynupyetcst NocpeacTBOM
AaTymKa TemMnepaTypbl BO/b,
COEANHEHHOrO C 6JIOKOM KOHTPOSSt
TEMNepaTypbl, KOTOPbIM YynpaBnseT
paboToM TUTAaHOBOrO MIACTUHYATOro
TEenN00bMeHHMKa.

Hacocbl

[Ansi UMpKynauMn Npon3BOACTBEHHOM
BOAbI UCMONb3YIOTCS pa3nyHbIe

TWNbl HACOCOB. NepekaunBaHme

Boabl TpebyeT anekTpuyectsa, M
ANS  CBeAEeHMSs  3KCryaTauMOHHbIX
pacxodoB K MUHUMYMY  Ba)HO,
yTobbl BbLICOTA MoAau4M BoAbl Oblna
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2. YcTaHOBKM 3aMKHYTOro BO,EI,OCHa6)KeHVIFI — war 3a warom

Masiol, @ Hacocbl — 3P HEKTUBHLIMU U
NpaBWIbHO YCTaHOBNEHHbIMM.

Mo BO3MOXHOCTW, NOABLEM BOAbI
LO/MKEH MPOUCXOAUTb TONbKO OAWMH
pa3 3a peUMpKYNSLUMOHHBIN LMK,
nocne 4yero BoAa TeYeT CaMOTEKOM
yepes BCIO cucteMy obpaTHO B
NPpUSIMOK Hacoca. Hacocobl Yalue Bcero
pasMellalnTca  nepes  CMCTEMaMu
6uodunbTpauum M Jerasaumm,
TaK KaK MpoLecc BOAOMNOArOTOBKM
HauMHaeTca 34ecb. B nobom cnyyae,
OHM [OO/MKHbI pacrnonaratbCs nocne
MexaHu4yeckoro  ¢unbTpa, 4TObbI
He pa3buBaTb TBepAble YacTuupbl,

Obwasa BbiCOTAa MoAayMm Hacoca
pacCYMTbLIBAETCH KaK CyMMa
(hakTnyecko BbICOTbI MoAaunM U

noTepb Hamnopa B MpsIMbIX Y4acTKax u
n3rnbax Tpyb, aTakxke B APYrmx 4acTax
cucTeMbl. JTO TakXkKe Ha3blBaeTcs
CKOPOCTHbIM HanopoM. Ecnn, nepea
MpOXOAOM 4epe3 Aerasatop, BoAa
NepekaynBaeTcs uepes MorpyxHow
6rodunbTp, CeayeT Takke

yuuTbiBaTb MpPOTMBOAABNEHME  OT
6uodmnbTpa.etanbHoeobcyxaeHne
rMAPOMEXAHUKN M HACOCOB BbIXOAUT
3a paMKK HacTosILero pykoBoAaCTBa.

CerogHss B 60MbWWHCTBE CUCTEM

—— Centrifugal

Axial -small propeller

Axial -large propeller

cbpacbiBaemMble 13 pblOOBOAHbIX
6acceiHoB.
2500
2000
3 1500
<
[32)
£
= 1000
3
500 P\‘\\\\‘\~\‘
0 L] L] L] 1
2 3 4 5 6

Lifting height [m]

Unnoctpaumst 2.17 TNpuMep, NOKasbiBalOLWMA MCMOSIb30BaHME  PasvyHbIX

TUMOB HAcoCOB. Hacocbl BbLICOKOro AaBneHust (LeHTPOobeXHble HacoChl)
MCNONB3YOTCA AN NOAAYM MeHbLUMX 06beMOB BOAbl Ha 6OMbLUYIO BbICOTY, a
HacoCbl HU3KOro AaBneHus (0ceBble HacoChl) — AN nogayn 6onblnx 06bLeMoB
BOAbl HA MeHbLUYto BbicoTy. (Flow [m3/hour]: Pacxop [M3/4yac]; Lifting height
[m]: Bbicota nogaum [M]; Centrifugal: LieHTpobexHbin; Axial — small propeller:
OceBori ¢ manbiM nponennepomM; Axial — large propeller: OceBon ¢ 60nblUnM

nponennepom)
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PyKOBOACTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHaﬁ)KEHVIFI

obwas BbiCOTa nogayn  BOAbI
COCTaBNSIET MeHee 2 METPOB, W3-
3a 4ero Hambonee 3hdPeKTUBHLIM
ABNSIETCS  UCMOJSIb30BaHWE HacOCOB
HM3KOro paaeneHuns. OpHako Ans
npouecca  pacTBOPEHWUS  YUCTOrO
K1cnopoza B Npov3BOACTBEHHOWN BOAE
TpebytoTcs UeHTpobeXHble HacoChl,
MOCKOJIbKY OHM CMoCcobHbI CO3AaThb
HeobxoanMOe BbICOKOE AaBfIEHNE B
KOHYyCax.

BHeKOTOpbIXCUCTEMaxXBOAAABMKETCS
3@ CYeT HarHeTaHus BO3ayXa B
aspaumoHHble  KonoAubl. B 3Tux
cucTeMax Aierasaums u nepeMeLleHne
BOObl  OCYLLECTBAAIOTCA B  OAHOM
npouecce, 3a CYET Yero CTaHOBMUTCA
BO3MOXHOWM Masiasi BblCOTa MoAauu.
OpaHako a¢pdeKTMBHOCTb Aerasaumm u
nepemelleHns Boapl He 0b6s3aTenbHO
BblLLE, yem 3(peKTUBHOCTb
nogauu HaCcoCoM Ha

BOAbI

Jera3atop, MOCKONbKY, C TOYKM
3pEHNS UCMOSIb30BaHUSI 3HEPrun U
acpdekTmBHOCTM  perasaumun, K4
a3paLMOHHbIX KO/TOALEB MEHbLLIE, YEM
NMpy WCNONb30BaHWE BCACbIBAOLLMX
HacoCOB A/11 3auNCTKM BOAbl B
KanenbHOM UnbTPE.

MOHUTOPUHTI, KOHTPOJIb
M CUrHanusaums

[Ana NOCTOSiIHHOro noaaep XaHus
OnTUMasnbHbIX ANa  pblb  yCnoBuii
WHTEHCMBHOE pbl6boBOACTBO TpebyeT
TLLATENbHOrO MOHUTOPWHIA U
KOHTPOJIS NPON3BOACTBEHHbIX
NpoLeccoB. TexHuyeckne
HeMcnpaBHOCTW NIErKO MOryT
NPUBECTU K 3HAUUTENbHbIM MOTEPSIM,
MO3TOMY CUrHaNM3aumns ABNSETCS
XXM3HEHHO BaXXHbIM 060pyAOBaHMEM
obecneyeHnss  H6esonacHoCTU

ans

Nnnoctpaumsa 2.18 [laTumnk Kucnopoaa KannbpyeTcs Ha BO3AyXe, Npexae Yem
OH byaeT onylleH B BOAY ANS U3MEpeHUs COAEPXXaHWUsi KUCIOpoAa B BoAe
B pPEeXMMe OHMalH. Haa3op MoxeT 6biTb KOMMbIOTEPU3MPOBAH, C 60MbWKM
KOJIMYECTBOM TOYEK U3MEPEHUS U aBapPUMHON CUrHANIM3aLMEN.
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2. YcTaHOBKM 3aMKHYTOro BOAOCHa6)KeHVIFI — war 3a warom

(PYHKLUMOHMPOBaHMS.

Ha MHOMMX COBpEMEHHBIX X03AUCTBax
CyLlecTByeT LeHTpanbHas cucTeMa
KOHTpons, cnocobHas obecneunTb
MOHUTOPUHI WU KOHTPO/b YPOBHEW
Kucnopoga,  Temnepatypbl,  pH,
YPOBHSI BOAbl M (PYHKLMOHMPOBAHMS
moTopoB. Ecnm nwobort  napametp
BbIXOAUT 3@ npedenbl  3apaHee
3afaHHbIX 3Ha4YeHWn rucrepesunca,
npouecc MyCKa/OCTaHOBKM
nonbITaeTcs  pewntb  npobnemy.
Ecav  npobnema He  pelsaetcs
aBTOMaTU4eCKH, BK/THOYAETCS
CcUrHanusaums. ABTOMaTH4eckoe
KOpM/IeHNe Takxke MOXeT ©6bITb
WHTErpupoOBaHO B LIEHTpasibHyHO
CUCTEMY KOHTPOAS. IDTO MNO3BONSET
TOYHO COrNacoBaTb BPEMS KOPM/IEHMS
c 6onee BbICOKOM  [03UPOBKOM
KMCNOpoAa, MOCKOSbKY BO BpeMsi
KopMnieHusi notpebneHne Kucnopoaa
noBblaeTcs. B MeHee CNOXHbIX
CUCTEMAX MOHWUTOPUHI W KOHTPO/b
He aBTOMATU3MPOBAHbI MOMHOCTbIO
N NepcoHan AO/MKEeH YCTaHaBMBaTb
pa3fiMyHble NapaMeTpbl BPYUHY!IO.
Kak 6bl TO HM 6bI110, HM OAHa cucTeMa
He paboTaeT 6e3 Haa3opa naew,
paboTatolmx Ha xo3aucTee. MoaTomy
CUCTEMa KOHTPONS AO/MKHa ObITb
CHabXxeHa CMUCTEMOM CUrHanIM3auuu,
BbI3bIBAOLLENNEPCOHAN, ECIIUAOKHDI
NPOU30MTN CEPbE3HbIE HEMONAKM.
PekomeHayeTca cobnogatb Bpems
pearvpoBaHus MeHee 20 MUHYT,
[JaXe B CUTyaumsix, Korga UMetoTcs
aBTOMaTMYeCKN BKJIHOYalOLLMeECs]
pe3epBHbIE CUCTEMBI.

ABapmiiHble CUCTEMDbI

Mcnonb3oBaHue 4yncToro

Nnmoctpauma 2.19 KucnopoaHas
EMKOCTb U aBapWUIHbIN reHepaTop.

KUCnopoaa B Ka4eCTBE pe3€epBa

SIBNSIETCS BaXKHEWLLEN MepPOWi
NpPeAoCTOPOXKHOCTU. [JaHHYI0
CUCTEMY MPOCTO YCTAHOBUTb, OHa
coctouT u3 baka Ans  XpaHeHus
YUCTOrO  KUC/IOpOAA W CUCTEMbI
pacnpeaeneHus C pacnbluTensMu,
YCTQHOBNEHHbIMU B KaXXA0M
bacceiiHe. B cnyyae npekpalieHust
3/1EKTPOCHABXEHUS OTKPbIBaeTCA
3NEKTPOMArHUTHbIM KnanaH un
OKaTbI KMCNIOPOA NOCTYMNaeT BO BCe
6accelHbl, COXpaHss XXM3Hb pblbam.

B kauvecTBe pe3epsa
3NEeKTPOCHabXxeHns TpebyeTcs
reHepatop. Bo MHormx cnyvasx,
ecnM  BOAA He UMpKYIupyeT, B
CUCTEME HaKanIMBaeTCs TOKCUYHbIN
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aMMMak. 3Ta npobnema saBnseTcs
BTOPOM MO  BaXHOCTW, KOTOPYIO
cnefyeT pewuTb MocCNie  peLleHus
npo61eMbl KUCNIOPOAHOIrO CHabXKeHUs
C MOMOLIbO pPE3EpPBHOM  CUCTEMbI
CHabxeHus kucnopoaoM. [losTomy
Ba)XHO BOCCTQHOBWTb TEYEHWE BOAbI
NpUGAM3NTENBHO B TEYEHME Yaca.

Moctynarowan soga

Boaa, NCrosib3yemas
PeLMpPKYsiuMK, OOSHKHA,
BO3MOXXHOCTH,
M3  UCTOYHMKA,

ans
no mepe

NPOUCXOAUTb
cBobogHOro  oT

6011e3HETBOPHBIX areHToB, 60
[O/MKHA  CTepunu3oBaTbCs  nepea
NOCTYr/IeHNEM B cuctemy. B
60NbLUNHCTBE CNy4aeB ny4lle
MCNOMb30BaTb BOAY W3 CKBaXXMHbI,
Konoaua WM ApYyroro  MoXOXero
MCTOYHMKA BMECTO BOAbI,
NoCTynatoLlein HenocpeaCcTBEHHO

U3 pekn, osepa wimn Mops. Ecnm
HeobxoAMMO  YCTaHOBWUTb  CUCTEMY
OYMCTKM NOCTyMarowen BoAbl, OHa
0ObI4HO  COCTOMT U3  MECOYHOro
dunbTpa aAng  MukpoduibTpauum
M Y®- uaM  030HOBOW CUCTEMbI
Ae3vHdekumun.
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3. ObbekTbl pbiboBOACTBA B Y3B

CTpouTenbCTBO M 3KcnayaTauns Y3B
CTOAT [0poro, Mo3TOMy, ANS TOro
4TOObI6LITEAOXOAHBIM, MPON3BOACTBO
[IO/DKHO 6bITb 3(PPEKTUBHbBIM.
CoOTBETCTBEHHO,  O4YE€Hb  BaXHO
BbibpaTb Moaxoaswme Buabl  ANs
NPON3BOACTBA M MOCTPOUTb XOPOLLO
(PYHKUMOHMPYIOLLYIO cUcTeMmy.
Mo ¢y, wuenb nNpoOU3BOACTBA
npoaaTb pbiby MO BbICOKOW LEHe
7 OOHOBPEMEHHO yaepxatb
cebecTouMoCTb  MPOM3BOACTBA Ha
MaKCMMaNbHO HU3KOM YpPOBHE.

Mpyv aHann3e BO3MOXXHOCTM CO3AaHMs!
PbIOOBOAHOIO XO03AMCTBA OAHUM U3
Ba)KHEMLUMX MapaMeTpoB SIBNISIETCS
TemnepaTypa BoAbl, MOCKOSbKY pbibbi

~—6 Deqr. C

8,0
7,0
6,0
5,0
4,0
20
2,0

Growth rate

— XONOAHOKPOBHbIE XXMBOTHbIE.
JTO O3Ha4yaeT, 4TO TeMmnepartypa
Tena pbl6 He oOTAMyaeTrcs  oT
TEMMepaTypbl OKpYy><alolein BoAbl.
Pbibbl He cnocobHbl perynMpoBaThb
TemnepaTypy CBOEro Tena, Kak 3TO
JenalT CBWHbWM, KOpPOBbI U Apyrue
CENIbCKOXO3SMCTBEHHbIE  XKMBOTHbIE.
[MosToMy TemniepaTypa BoAb!

nmeeT o4veHb 60MbLIOE 3HAYeHue B
pbiboBoacTBe. Pbiba npocTo He pacTeT
XOpOWO, Korga BoJda XosogHas;
yeMm Ternnee BOAa, TEM Jyylle POCT.
CkopocTb pocTa, 3aBucawas oT
TemnepaTypbl BOAbl, pa3nuyaercs
Y PasnuuyHbIX BWAOB; TakXe pblbbl
NUMEIOT Pas/inyHbIe BEPXHUE U

HVXKHWE neTanbHble TeMmnepaTypsbl.

~—=16 Degr.C

10
0,0

(9% body weight/day)

20 30 40

Fish weight (a)

Nnntoctpaums 3.1 CkopocTb pocTa paayHon copenn npu 6 n 16 oC, B
3aBUCMMOCTU OT pa3Mepa pblbbl (6 Degr. C: 60C; 16 Degr. C: 160C; Growth
rate (% body weight/day): Ckopoctb pocta (% OT Macchl Tena/cyTkn); Fish

weight (g): Macca Tena pbib (r))
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PbiboBOAbI AOMKHbI CNeauTb, YTOObI
pblba coaepxanachk B 3TUX Npeaenax,
MHAYe OHA NMOrubHeT.

[pyrumM  BOMPOCOM,  BAMSIOLIMM
Ha BO3MOXXHOCTb Co3aaHus
pbIGOBOAHOIO XO03AWCTBa, SIBNSIETCA
pa3Mep BblpalLMBaeEMON B XO35MCTBE
pbibbl.  [pn  nobon TemnepaType
CKOpPOCTb  pOCTa  MeNKux  pbib
MpeBbILIAET CKOPOCTb POCTa KPYMHbIX.
DTO O03HayaeT, 4TO 3a paBHbIV
MPOMEXYTOK BPEMEHW MENKMNE pbibbl
MOryT HabpaTb 6onblue Beca, 4eM
KpYrnHble — CM. unmcTpauuio 3.1,

Menkue pbI6bI TaKxe
npeobpasosBbiBalOT  KopMa 6onee
3(PHEKTUBHO, YEM KpYrHble — CM.
nnntoctpaumio 3.2. bonee 6bICTpbIN
poctT un 6onee addeKkTUBHOE

0,95
0,9
0,85
0,8
0,75
0,7
0,65
0,6
0,55
0,5

FCR

0 0,2

0,4

MCNONb30BaHMe
HECOMHEHHO, MONOXUTENBHO
BNMSIOT Ha CebeCTOMMOCTb, MOHMXKast
ee B repecyeTe Ha KWOrpamm
Npou3BeAeHHOM pbibbl. OQHAKO
NpoM3BOACTBO MENKUX Pblb sABNseTCs
MWb OAHUM 3TanoM B npouecce
NPOM3BOACTBA Pbibbl PbIHOYHbIX
pa3MepoB. [NMOHATHO, UTO He BCSA pbiba,
Npon3BOAMMas Ha PbIOBHOM XO3SCTBE,
MOXET COCTOSITb U3 MEeNKMX pblb,
MO3TOMY MOTEHUMan BblpalnBaHNUS
MENKMX pbld orpaHuMyeH. TemM He
MeHee, Korga o6Cy)aaeTcs, Kakyto
pblby cneayet npou3soauTb B Y3B,
OTBETOM, B NepBylo o4vepeab, byaer
«MesKyto». IMeeT CMbIC/N BK/1aAblBaTb
[AEHbIM B MPOM3BOACTBO MasbKOB,
MOTOMYy 4YTO TMpU  BblpalmBaHUK
MENKOM pbibbl BNOXEHWE AeHer byaeT
6onee NpubbLIIBbHBLIM.

KOPMOB,

0,6 0,8 1

Fish weight (ka)

Nnntoctpaums 3.2 Kopmosor koadduumeHT (KK) paayxHoi dopenun B Y3B,
B 3aBMCUMMOCTM OT Macchl Tena pblb npu 15-180C (FCR: KK; Fish weight (g):

Macca Tena pbib (r))
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3. O6bekTbl pbiboBOACTBa B Y3B

Pacxogpl Ha  [JOCTWXEHue n
noaaepxaHve ONTUMasIbHOM
TeMmnepatypsl Bogabl B Y3B B
TeyeHWe Bcero roga SBNAIOTCA
pasyMHOM TpaTol paeHer. [lpu
coaepXaHun pbl6 B ONTUMANbHbIX
YCNOBMSAX BblpaluMBaHUS CKOPOCTb
pocTa 3HauuTenbHO 60nblle, 4YeMm
B cybonTUManbHbIX  MPUPOAHbIX
ycnoBusix. BaxkHO Takxke OTMETUTb,
YTO MpeuMyLlecTBa YMCTOM BOAbI,
[IOCTaTO4YHOr0 YPOBHS KWUC/IOpoAa M

T.A. B Y3B MONOXWUTENbHO BAUSAIOT
Ha BbDKMBAEMOCTb, 340pPOBbE pblb
M T.A4. 4TO, B UTOre, obecneuymBaeT
NPOAYKLMIO BbICOKOrO KayecTsa.

Mo cpaBHEHWIO C APYrUMU
CeNIbCKOXO3AMCTBEHHbIMU
YXMBOTHbIMM, PbIbbl OTNNYAOTCA
60MblUNMM pa3HOODpaA3MEM U MHOrMe
UX BUAbl ABNAIOTCA  06beKTamMu
pbiboBoaCcTBa. EcnvM  conoctaBuTb

u Salmaons. troats, smelks

BMussels

s Atscelnecusfresty gerfishe

Blunogs, pramns

8 Carps barbiels and other cyprinals

aOysten

u Tilapiae anvd athar ciehide

aMircalanecuscoartalfizhes

& Chans, cockles arkshels

uFrechvater crustaceans

B Cods habes haddocks

W Yunoe bordtes Lil¥ishes
Sturgeons, peddiefishe

Othiar

Nnnoctpauma 3.3 MupoBas npoaykumsi pblboBoacTtea. WctouHuk: GAO
(Salmons, trouts, smelts: Jlococn, dopenn, Koptowku; Mussels: Mugum;
Miscellaneous freshwater fishes: [pyrne npecHoBogHble pbibbl; Shrimps,
prawns: KpeseTtkn; Carps, barbels and other cyprinids: Kapn, ycauu n apyrue
kapnosble; Oysters: Ycrpuupbl; Tilapias and other cichlids: Tunanuu n gpyrue
unxnunabl; Miscellaneous coastal fishes: [pyrue npubpexHoie pbibbl; Clams,

cockles, arkshells: [BycTBOpYaTble MONMOCKY;

Freshwater crustaceans:

MNpecHoBoAHbIe pakoobpasHble; Cods, hakes, haddocks: TpeckoBble, Mepy3bl,
nukwm; Tunas, bonitos, billfishes: TyHubl, nenamnabl, Meyepbinble; Sturgeons,
paddlefishes: OceTposble 1 BecnoHockl; Other: [pyrue suabl)
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PbIHOK CBWHEW, KPYMHOro poraToro
CKOTa WK Kyp C pbIHKOM pbI6, nepBable
ABNSIKOTCA MeHee pa3Ho0bpasHbIMMU.
MoTpebutenu He wWyT pasnnyHble
BUAbl CBWHEMN, KPYMHOrO pOraToro
CKOT@ MAM  UbINAAT, OHWM  TOMbKO
MPOCSAT KyCKM M3 Pas/iMyHbIX YacTeun
Tena WM pas/IM4YHOro pasmMepa.
Ho ecmm peub waér o poblbe,
PA3HOBUHOCTEN OYEHb MHOIMO MU
notpebutenM  NpuBLIKAM  UMETb
LUMPOKNIA BbIGOp, BCNEACTBME Yero
MHOrMe BUAbl NPeACTaBNSIOT MHTepec
ans  polboBogoB. 3a nocnegHee
AecaTuneTMe B akBaKynbTypy 6bino
BHEAPEHO HECKONbKO COTEH BWUAOB

M CKOPOCTb WX OAOMALIHMBAHUA
B CTO pa3 Bbllle, YEeM CKOPOCTb
OAOMALUHMBAHWUSI  pacTeHU UMK

XUMBOTHbIX Ha CyLlle.

EcnmnocmoTpeTbHao6beMbIMMPOBOro
NpOM3BOACTBa MCKYCCTBEHHO
BblpalmBaeMon  pbibbl,  KapTuUHa
He CcrnocobCcTByeT MHOroBMAOBOMY
Npou3BoACTBY. Ha nnnoctpaumm mbl
BUAMM, 4TO KapnoBsble (peyb MAET
npuMepHO O 5 BMAax) SBASKOTCA
OAHOM M3 npeobnagatolwmx rpynmn.
[anee cnegytoT Nnococb M dopenb -
3TO TONbKO ABa BUAA. Bcé ocTtanbHoe
NPOM3BOACTBO — MPUMEPHO AecsATb
BUAOB. [103TOMY HYXHO MOHMMATb,
YTO, XOTS CyLUECTBYET 3HAUYUTENBbHOE

KONIMYeCTBO NPUroAHbIX ans
BblpaLLMBaHUs BUOB, TOJIbKO
Hebonblas MX YacTb JocTuraer

HaCTOSILLEr0 ycCrnexa Ha MMPOBOM
ypoBHe. OfHaKO 3TO He O3HauyaerT,
YTO BHeZApEHWE B aKBaKy/bTypy BCEX
HOBbIX BWJOB SIBMSAETCS HEYAAUHbIM.
MpOCTO HaAo MOHMMaTb, YTO O6BEMBI
MWUPOBOrO  MPOM3BOACTBA  HOBbIX
BUOB OrPaHU4YeHbl M 4YTO YCrexu
WM Heydaus B BblpalUMBaHWK

A@HHbIX BUAOB B 3HAUUTENBHOW Mepe
3aBUCAT OT  PbIHOYHbLIX  YC/IOBUN.
MNpon3BoACTBO HebonblMX 06bLEMOB
MPeCTMXXHbIX BMAOB pbld  MoXeT
ObITb BMOMHE AOXOAHBLIM, MOCKOJbKY
OHW MPOJAKOTCA MO BbICOKON LiEHE.
OpHako, TaK KaK pPbIHOK LIEHHbIX
BWAOB  OFPaHWYeH, LEHbl  MOryT
6bICTPO ynacTb, €CnvM NpPOW3BOACTBO
W, Kak cneacteue, AOCTYMHOCTb
[@HHOMO MpOoAyKTa YBEMYMBAIOTCS.
BbiTb MEepBbIM U €AUMHCTBEHHbLIM
npousBoanTeneM HOBOrO 06beKTa
aKBaKy/IbTypbl Ha pPblHKE MOXET
6bITb O4YeHb NpubbINbHBIM. C ApyroW
CTOPOHbI, 3TO TaKxXe SBNseTcs
PUCKOBaHHbIM [A€NOM, C  BbICOKOM
[ONEeN HeOoNpeAeneHHOCTH, Kak B
NMpPOM3BOACTBE, TaK M B Pa3BUTUM
PbIHKa.

Henerko aatb 06Lwme pekoMeHaaumMm o
TOM,KakmesuablcreayeTBbipalimBaTh
B Y3B. Ha ycnex pbl6oBOAHOroO
npeanpusTMs OKa3blBalOT BAUSIHUE
MHorune hakTopbl. TakOBbIMM
ABNSAIOTCS MeCTHble 3aTpaTbl Ha
CTPOUTENBLCTBO, CTOUMOCTb U
CTabunbHOCTb  3N1EKTPOCHAbXeHus,
Hanuune KBaNMMPULMPOBAHHOIO
nepcoHana v T1.4. OagHako, nepen
obcyxaeHnem  BCEro  OCTasbHOrO,
npexae Bcero, cnegyetr 3agaTb
[Ba BaXHbIX BOMNpOCa: MOXET
paccMaTpuBaEeMbIi  BUA4  YCMELLUHO
BblpawuneaTbCcs B Y3B 1 cylwlecTByet
N1 NS AAHHOMO BUAA PbIHOK, rAe ero
MOXHO peanu3oBaTb B AOCTAaTOYHOM
KONIMYeCTBe M No AOCTAaTOYHO
BbICOKON LieHe, 4Tobbl obecneunTb
peHTabenbHOCTb NpoeKTa.

Ha nepBbIii BONPOC MOXXHO
OTBETUTb OTHOCUTENILHO MNPOCTO: C
610I0rNYECKOM TOUKM 3PEHUS NTHOOON
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3. O6bekTbl pbiboBOACTBa B Y3B

BUA, YCMEWHO  BblpallMBAEMbIi
B TPaAUUMOHHOM  aKBaKynbType,
MOXET TaK e JIerko BblpaluMBaTbCs
B Y3B. Kak yxe ynoMWHanochb,
aKonornyeckme aktopsl B Y3B MoryT
perynupoBaTbCsl TakMM  0bpasom,
4yTOObl OHM TOYHO COOTBETCTBOBaNU
noTpebHoCTSaM ntoboro BHeAPSEMOro
BMAa. Y3B He ABnseTcs npensaTCTBMeEM
ANS  BblpaliMBaHMUS HOBbIX BWAOB.
B Y3B pbiba 6yaeTr pactn He Xyxe,
a yvacto paxe nydwe. MeHee
0ZIHO3HA4HO, BYAET N1 OHA YCNELLHOW
C 3KOHOMMYECKOM TOYKM 3pEHMSs,
MOCKOJIbKY 3TO 3aBUCUT OT PbIHOYHbIX
YCNOBWK, pPa3MepoOB  WHBECTULWNA,
cebectoMMOCTM M CMOCOBHOCTM
[JAHHOMO BMAa K ObICTpoMy poCTy.
BblpawmBaHue pbl6 C¢ Manon obuuen
CKOPOCTbIO pocTa, HanpuMep,
Hanbonee XONOAHOBOAHbIX
BMAOB, 3aTpPYAHSIET  AOCTMXEHUe
[LOCTaTOMHOr0  rofoBOro  BbiXxoAa
npoayKumu, onpasAblBaloLLEro
MHBECTULMM B AAHHYIO YCTAHOBKY.

To, ABNAIOTCSA NI PbIHOYHbIE YCIIOBUA
6naronpuaTHeiIMM AN TOrO UK
WHOMO BWAA, BblpallMBaeMoro B
Y3B, B 3HauWTESIbHON Mepe 3aBUCUT
OT  KOHKYpEHUMM CO  CTOPOHbI
Apyrux  npowssoautenen. W 31o
He  OrpaHN4MBaETCAd  MECTHbIMU
NPON3BOAUTENSIMU: TOProBNs pbiboii
—rnob6asnbHbIN BU3HEC, U KOHKYPEHUMS
TaKxe ABNSAETCA rnobanbHoMm.
BnonHe moxeT 6biTb, 4TO (openb,
BblpaweHHas B [lonblie, Ao0/mKHa
6yaeT KOHKYpUpOBaTb C NaHracuycom
n3 BbeTHama wAM flococeM U3
HOPBEXCKMX XO35IMCTB, TaK KaK pbiby
NErko M Hegoporo MOXHO AOCTaBUTb
B NMtO6YI0 TOUKY 3eMHOro Lwapa.

Y3B

BCErga peKoMeHayeTcs K

NCMONb30BaHMIO A1 MPOU3BOACTBA
LUeHHbIX BWAOB pblb, MNOCKONbKY
BbICOKasl OTMYCKHas LeHa ocTaBnseT
npocTop Ans 6onee BbICOKOW
cebectonmocTn. XopoLwmnM npruMepom
ABNSIETCA YrpeBOACTBO, MAe BbICOKas
OTMYCKHas LieHa pa3peLuaeT
NpOn3BOANTb PblbY NPpU OTHOCUTENBHO
BblcOkoN cebectoumoctn. C apyrow
CTOPOHBbI, CyLLECTBYET CUSIbHas
TeHAeHUMS K ucnonb3osBaHuioo Y3B
TaKKe [N MeHee LUEHHbIX BWaOB
pbl6, Taknx Kak dopesnb Uan 10cochb.

[aTckasa  KoHuenuus  0bpa3uoBbixX
XO3SMCTB SIBNSIETCA XOPOLUUM
NpUMepPOM NPOHUKHOBEHMS

Y3B B OTHOCUTESILHO HU3KWA

LIEHOBOW CErMEHT, TaKoM Kak
NPOU3BOACTBO MOPLMOHHOW chopenu.
OpHako pAansa Toro, 4tobbl ObITb
KOHKYPEHTOCMOCOOHbIMU, NOA06HbIE
MPOM3BOACTBEHHbIE CUCTEMbI AO/MKHBI
6bITb 04eHb 60/bLLIMMKM, C OObEMaMK
npoussoactea 1000 ToHH n 6onee.
Bo3MOXHO, B 6yayLuem BbipalumMBaHue
KPYMHOro N10COCS MO 3KOSI0rMYeCKmUM
NpuyYnHaM CMeCcTUTCS OT MOPCKOro
CafKOBOro pblb0BOACTBA K HA3E€MHbIM
Y3B. BeposiTHO Takxe, 4To, Nno mMepe
YCUNEHUS KOHKYPEHUMM 3a BOAY M
NPOCTPaHCTBO, BblpalLlMBaHNE [axe
CaMoWi EeLIEBON pbIGHOW NPOAYKUMK,
HanpuMmep, TUNANWK, B KakKOM-1Mb60
Tune Y3B cTaHeT peHTabenbHbIM.

MNpurogHOCTb TOMO WM MHOrO BMAA
pbl6 K BblpaliMBaHuio B Y3B 3aBUCUT
OT MHOMMX pasnnyHbiX (aKTopoB,
TaKWUX KaK peHTabenbHOCTb,
aKONornyeckue BOMPOCHI,
6uonormyeckas NpUrogHoOCTb U T.4.,
CM. unocTpaumio 3.4.
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PyKOBO,CI,CTBO MO aKBAKYy/IbTypeE B YCTAHOBKAX 3aMKHYTOIO BOAOCHaﬁ)KEHVIFI

Bua DaKTMYECKOE COCTOSIHME PbIHOK
ATnaHTM4Yeckmin | Jlerko BbipalymBaeTcs. YcnelHoe Ha MnpoBoOM pbiHke
J10COCb BblpalLMBaHME MOIOAOMO J10cocs B Y3B. npeobnagaloT HOpBEXCKUE

,._A_, BbipaluBaHue KpynHoro siococs B Y3B Npov3BOANTENN.

prop— MOXET CTaTb yCrnelHbIM B byayLuem.
PagyxHas Jlerko BblpawmBaeTcs. LLnpoko XKecTkas KOHKYpeHUuMsl, 4acTo
dopenb ucnonb3ytoTes Y3B, oT noapalumsaHus OCHOBaHHasi Ha MeCTHbIX
~ MasibKOB A0 BbIPaLLMBAHMS MOPLMOHHOM PbIHOYHBIX YCIOBUSIX.
pbI6bl.

Cynak TpyaHo Bblpawmsaetcs. MpobneMHbIi Hennoxwe ueHsbl. Mo Mepe

M NMYMHOYHBIN 3Tar, OTHOCUTENBHO MPOCTON | CHWDKEHWSI NMPUPOAHBIX 3aMacoB

VS Hary”n. OXWAAETCH YBENMYEHNe
cnpoca.

OceTposble INerko BblpawwmBatoTcs. TpebytoT onbiTa Xopolume pblIHOYHbIE YCNOBKS

P e P

B obnactu noapawimBaHna MTMYUHOK U
nosiy4yeHuns I'IVILI.I,eBOVI MKpbI.

Anga Maca N UKpbI.

Yropb S

YcnewHbli 06beKT prI6oBOACTBA B
Y3B. BocnponssoacTBO HEBO3MOXKHO.
HeobxoavMo noBuUTb MONOAb B Npupose.

OrpaHuYeHHbIN PbIHOK C
HENOCTOSIHHLIM YPOBHEM LIEH.

BappamyHam TpebyeT 3HaHui B 06nacTu noapalmBaHus | PeannsyeTcsi, rnaBHbIM
® [ JIMYMHOK. Haryn oTHOCMTENIbHO NPOCTOM. 06pa3oM, Ha MECTHbIX PbIHKaX
L o o 1o HEMJIoXou LieHe.
[pynepbl TpebyloT 3HaHMI B 0651aCTV noapalumBanHms | PeannsyeTcsl, rnaBHbIM

JIMMUHOK. Haryn oTHOCMTENbHO l'lpOCTOVI.

06pa30oM, Ha MECTHbIX PbIHKaX
Mo XOpOLLEN LieHe.

Cvwbac v gopaga

~

TpebytoT onbiTa Ha IMYUHOYHBIX CTaAMUSIX.
Xopowwo pactyT B Y3B.

Cno>kHble pbIHOYHbIE YCI0BUS.

Tiopbo '

TpebyeT onbiTa B 061acTi nogpalmBaHus
IMYMHOK. O4yeHb XOpOoLLO pacTeT B Y3B

Hennoxue pblHOYHbIE LEHDI,
3aBUCSILLME OT MECTHBIX
PbIHOYHbIX YCIIOBWIA.

Mopckoii A3bIK

HoBbIli 06BEKT aKBaKy/bTYpbl C €LLE He
MOJIHOCTbIO Pa3paboTaHHON TEXHOOTMEN.
Pa3nunyHble npenaTcTBuA.

BblCcOKMe LeHbI.

YcnewHoe noapalumMBaHne MasnbKoB B
Y3B. Haryn kpynHow Tpecku Tpebyet
AanbHeNWmx paspaboTok.

LleHbl konebntoTcs u Bce
€eLle 3aBUCAT OT NPUPOAHbIX
YNOBOB.

Nnmoctpaumsa 3.4 PasnuuHble BUAbI, BbipawmBaemble B Y3B, ¢ 3aMe4yaHnsMm

06 X aKkTyanbHOM cTaTyce.
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4. lNnaHMpoBaHMe N OCYLLECTB/IEHME MPOEKTOB

NMoes  noctporknm  Y3B  yacto
OCHOBbIBaAETCA Ha BECbMa
pasnMyaloLLmMXCcs B3rNsAax Ha To, YTo
ABNSETCABAXHbIMUYTONPEACTaBNSET
nHTepec. Jlioan MMEeKOT CKIIOHHOCTb
obpalLaTb BHUMaHWE Ha TO, YTO OHU
yXXe 3HaloT UM CUMTaloT Hambonee
MHTEpeCHbIM, 1 B NpoLecce 3abbiBaloT

O ApYyrux acrnekrax npoekTa.

Mepen 3anyckoM MpoekTa creayer
PacCMOTPETb  YeTblpe  BaXKHbIX
BOMpoca:

11 LleHy gaHHoro suaa pulb n ee
PbIHOK

(11 Bblbop MecTa 1 TEXHOOrnIo
NpoM3BOACTBa

11 Pabouyto cuny, BKIOYas
npefaHHoro geny
pykoBoaMTeNs

11 ®UHaHCMpoBaHWe
MpoeKTa Ha BCEM ero
MPOTSXKEHUU, BNIOTb
[0 (PYHKUMOHUPYIOLLEro
npeanpusTuns

Kak y>xe 06cy»aanoch, nepBbIM A€/10M
HEO6X0IMMO OMNpeaennUTb, MOXET N
[@HHbIN BUA 6bITb peanv3oBaH Mo
NPUEMSIEMON LIEHE U B AOCTaTOYHbIX

obbemax. o3TOMy Ba)kHO MpPOBECTU
NOAXOAALMIN aHANIN3 COCTOSIHMS
pblHKA, Npexae Yem npeanpuHuMaTb
niobble AanbHenWme warw.
Takke BaXHO onpefenuTb, Kakas
NpOM3BOACTBEHHAs CMCTEMA
noHagobutcs Ans  Npov3BOACTBa
[AHHOr0 MpoAyKTa W rae ee MOXHO
MOCTpoMTb. Yawe BCero nonesHo
pa3paboTaTb NpeanpoeKkTHoe
npeanoXeHue, 4Tobbl MOXHO 6bIno
obpalLaTbCs B KOMMETEHTHbIE OpraHbl
3a paspeLleHnsIMn Ha CTPOUTENBLCTBO,
BOAOMOSIb30BaHNe, cOpPOC CTOYHbIX
BOA M T.A.

YT06bI yNpaBneHme Xo3s1MCTBOM
OCYyLLIECTBNISNIOCH XOPOLLO, BOMPOCOM
NepBOCTENEHHON BaXKHOCTM SIBNSIETCS
Habop KBaNMULMPOBAHHOW

paboyei cunbl. KpaliHe BaXKHO HalTK
pykoBoAMUTENSs, B MOSHOW  Mepe
NpeaaHHOro Aeny W Xenakowlero
AO6UTLCS ycnexa He MeHee YeM camm
aKLUMOHEPbI.

MoTpebHoCTb B (PMHAHCMPOBaHWM
C/IMLIKOM 4acTO HeAOoOLEHNBAETCS.
Mpn co3gaHMM HOBOTO  XO3SIMCTBA
C HYJISl KanuTasbHble 3aTpaThbl

i _>_>._>_> e _>_>

NnmocTtpauua 4.1 Cxema npouecca OT ngeun npoekTa A0 KOHEYHOro NpoayKTa
(Project idea: Uaes npoekTta; Market survey: AHanus pbiHKa; Business plan: busHec-
nnaH; Pre project/Design: MpeanpoekTHasa AoKymeHTaumsa/MpoeKkTupoBaHue;
Construction: CtpouTensctso; Production: Mponssoactso; Sales: Peannsauyms)
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PYKOBO,CI,CTBO MO aKBAKy/bType B YCTAHOBKAX 3aMKHYTOIO BOAOCHaﬁ)KEHVIFI

OYeHb BbICOKM W WHBECTOPLI, MO
BCE/ BMAMMOCTW, 3abbIBAIOT O TOM,
YTO MPOV3BOACTBO pPbIbbI SIBMAETCS
A0NrOCPOYHBIM 3aHATHEM, OT Hayana

1. Pe3stoMe npoekra:

Llenun, Mucems u kntoyesble hakTopbl
ycnexa

2. Pe3tomMe KOMMaHUu:

®opma cobCTBEHHOCTY KOMMaHUH,
napTHepbl

3. NMpoaykums:
AHanus npoayKumm

4. KpaTtkoe U3no)xeHue aHanusa pblHKa:
KakoBa cermeHTaums pblHKa?
KakoB LieneBoii pbIHOK?
KakoBbl MOTpebHOCTU pbIHKa?
KOHKypeHTbI?

5. KpaTkoe onucaHue cTpaTtermm u
OCYLLEeCTB/IEHUSA

KOHKypeHTHOe MpenMyLLecTso
CrpaTterus npogax
MporHo3 cbbiTa

6. KpaTkoe onucaHue ynpasnieHus

KaﬂpOBbIl‘/ll nnaaH 1 opraHn3aunoHHas
CXeMa KoMnaHuu

7. ®VMHAHCOBbIN NNaH
BarkHelLwme gonyuieHns
AHanuns 6e3y6bITO4HOCTH
MporHo3upyeMble AOXOAbl U NoTEpH

Tabnuua noToka AeHEXHbIX CPEACTB U

6anaHca
Nnnoctpaums 4.2 OcHoOBHble
3/1IEMEHTHI 6usHec-nnaHa
(MmogncdmumposaHo u3  Palo  Alto

Software Ltd.)

CTPOUTENBCTBA A0 NOJTy4YEHUA NEPBbIX
[oxoaoB OT peaﬂVI3OBaHHOl‘/JI pbl6bl
06bIYHO MpOXOAUT OAMH—ABA roaa.
MosToMy TWaATeNnbHas MOArOTOBKA
6lompKeTa WUMeeT nepBOCTENEHHOe
3Ha4yEeHnE.

YTobbl MONYYMTb CUCTEMATUYECKMIA
0630p BCero npoekTta, HeobxoaMMo
pa3paboTaTtb busHec-nnaH.
[JetanbHoe 0b6cyaeHve HanucaHus
6usHec-nnaHa unv NposeaeHus
aHanM3a pblHKa BbIXOAWT 3a

npefenbl HaCcTOSILLEro PyKOBOACTBA.
Moapo6Hyto MHpOpMaLMIO MO AaHHbIM
TEMaM uwuTe B APYrMX UCTOYHUKAX.
OAaHako B AaNbHENLLIEM Mbl NPUBEAEM
cxeMy 6u3Hec-nnaHa Mo npuMepsl
6rompKkeTa M (PUHAHCOBbLIX pacyeToB
B Ka4yeCTBe pyKOBOACTBa A/1A
yuTaTenen, a Takxke, 4Tobbl NOMOYb
MM MOHSATb, C KAaKUMWU TPYAHOCTSMU
OHM MOTyT CTOMKHYTbCS MpKU 3arnycke
pblI6OBOAHOIO NpoeKTa.

TaKoke BaXKHO AeTasbHO CMIaHNPOBaTh
NPOV3BOACTBO Pblbbl U BKIYUTL STOT
nnaH B 6roaxeT. Mpon3BOACTBEHHDIN
MNaH SBASETCS BaXKHENLLMM paboymm
AOKYMEHTOM, KOrAa peyb uAaeT
06 ycnexe wnM npoBane BbiMycka
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4, nflaHVIpOBaHVIe M ocyulecTssieHne NPOEKTOB
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Unntoctpauma 4.3 MNpumep pekomeHayembiX PauyMoOHOB KOPMIEHUA, YKA3aHHbIX B
npoueHTax OT Macchl Tena pbib, A8 0CETPOB PA3UYHOIO pasmepa Npu PasIMYHbIX
TemnepaTypax Bogpl. KopmsieHue [O0NKHO COOTBETCTBOBAaTb MPOM3BOACTBEHHOM
CTpaTernmn 1 yciIoBUAM BblpallMBaHMSA, TaK e, Kak U Bbibop TMNa Kopma. KopmneHue
COMNIaCHO PEKOMEHAYEMbIM YPOBHAM AacT Haunyuwnii KK, Takum o6pasom skoHOMSA
pacxodbl Ha KOPM/IEHUE U CHUMXKAA 3KCKpeLmto. MoBbileHNne KOPMOBbIX PaLMOHOB
YAYYLINT POCT 3a cyeT 6onee Bbicokoro KK. (MctouHumk: BioMar). (Fish size, g: Pasmep
pbib, r; Pellet size, mm: Pazmep rpaHyn, mm)

npoaykumn. OH [JOSKeH perynsipHo
nepecMaTpuBaTbhbCs, NOCKOSIbKY
BblpawBaHne pbl6  Ha npakTuke
yawe Bcero paaet nmnbo nydwue,
nmbo  xyawwue  pesynbTaTthl, YeMm
naaHMpoBanocb B Teopun. Umeetcs
psd KOMMbIOTEPHLIX MNPOrpaMMm Ans
pacyeTa v NIaHMpPOBaHUS NPOAYKLNN.
OpHaKo OHM BCe OCHOBaHbI Ha pacyeTe
NpMpPOCTa C MCMONb30BaHNEM Temna
pocTa AaHHbIX Ppblb, BbIPAXEHHOrO
B npoueHTax B CyTkM. CKOpOCTb
pocTa 3aBUCUT OT Buaa pblb, wuXx
pa3Mepa W TemnepaTtypbl BOAbl. Y
Pa3NMYHbIX BUAOB pbl6 ONTUMasbHble
Temnepartypbl BblpallmBaHus
pasnMyalnTcs B 3aBUCMMOCTU  OT
MX eCTeCTBEHHOr0 MecToobuUTaHus.
CkopoCTb poCTa Yy Mefikux pblb
6onbLue, YeM y KpYnHbIX.

MoTpebneHne KopMa 1 ero KOpMOBOM
KoapbmumneHT (KK), KOHEYHO,
ABNSAOTCA  HEOTbEM/IEMOW  YacTbio
AaHHbIXpacyeToB.MpocTbiMcnocobom
ANsl NOArOTOBKN NMPOM3BOACTBEHHOMO
nnaHa sBnsetTcs  npuobpeTeHne
Tabnuubl KOpPMIEHUS AnsS AaHHOW
pbl6bl. MogobHbIe Tabnuubl AOCTYMHbI

y Npou3BOAUTENEN KOPMOB, M OHW

NPUHUMAIOT BO BHMMaHWe BUA Pbi6,
1X pasMep 1 TemnepaTypy Boabl (CM.
nnnocTpaumio 4.3).

PasgenvB KOpMOBblE pauUMOHbl Ha
KK, Bbl nonyuynte CKOpPOCTb poOCTa
pbl6. B panbHeiweM Bbl MoxeTe
paccuMTbIBaTb CYTOYHbIA  MPUPOCT
BeCa, WCronb3yss MEeTo4 pacyeTa
MPOLEHTHOr0 POCTa, BbIPAXXEHHOro
cnegytowlen popmynon:

K, = Ky(1+r)"

roe «n» — KONM4yectBo AHen, «K0»
— BeC pblbbl B aeHb 0, a «Kn» — Bec
pblbbl B AeHb n. Poiba Becom 100
rpamM, pacTywass cO CKOPOCTbHO
1,2% B cyTKW, Yepe3 28 aHen byaet
NMeTb BeC:

Kas et = Kioorpams(1+0.012) 4"

28 nHel
= 100(1.012)® = 139.7 rpamm

KakmMm 6bl HM 6blnM pasmep wunu
KonmMyectBo pblb, 3Ta dopmyna
MOXET MCMoNb30BaTbCa ANs pacyeTa
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poCTa pbIGHOro Craga, COCTaBNeHUs!
TOYHOro MPOM3BOACTBEHHOMO MfaHa
N OnpeaenieHns BpeMeHn COPTUPOBKM
M pacnpegenenns pold6 B apyrue
6accenHbl. Bbl Takxe He A0/MKHbI
3abbITb BbIUYECTb MOTEPWU MONyNaUmMU
NpUCOCTaBNIEHNNMNPON3BOACTBEHHOIO
nnaHa. PekomeHayeTCcsa NpOBOAUTL

WNHBECTULIMOHHbBIN 100%
6tomxeT (KanuTasbHble pacxofbl)

CTpounTenscTBo 36%
O6opynoBaHue 26%
BeToH Ansi BOAOOUMCTHBIX

COOpY>KeHMWA 12%
PuiboBoaHble Bacceltbl  12%
Tpy6sl 3%
YcTaHoBKa 2%
TpaHcnopTnposka 2%

OTonneHune un oxnaxaeHne 2%

CucTeMbl KOpMIIEHNS U

ocBeLleHus 2%

DneKTpoTEXHUYECKNe

paboThbl 1%

CopTupoBo4yHOEe

obopyposaHue 1%

Mpoxoabl 1%
NnntocTpaums 4.4 Mpumep
WHBECTULMOHHOIO 6loaxeTa
MOSIHOCTbIO peLMpPKYMPOBaHHOM

KprTOl‘/JI cncrtembl € OLEHOYHbIMU
3Ha4eHnaMM B NpoLeHTax

pacyeTbl Ha EXeMeCsYHOM OCHOBE
M UCNoNb3oBaTb  KO3(DDUUMEHT

CMepTHOCTU oKono 1% B Mecsuy,
KOPPEeKTUPYeMbI, OAHAKO, COrlacHO
onbITy. Mecsay He Ao/MKEH CUMTaTbCs
paBHbiM 30 CyTKaM, TaK KakK B
TeyeHne Mecsiua O6blMHO €CTb AHW,
Koraa, BCNeacTBuE YnpaBfieHYecknX
npoueayp, pbibbl He NoNy4YaoT KopMa.
Mo3ToMy B BbiLLenpuBeAeHHOM
npuMepe ykasaHbl 28 AHeN.

CyMMupys BUAbI 6104KETOB,
TpebyeMbix ans 6u3Hec-nnaHa, OHU
BK/IIOYAIOT B cebs cneaytoLyme:

* IHBECTMLIMOHHBIV BloaKeT
(cyMMapHble KanuTasbHble pacxoabl)

¢ BIoaXKeT 3KCnNyaTauMOHHbIX
pacxoaoB (3anyck npeanpusiTms)

 BropKeT AeHEeXHbIX CpeacTs
(paboTarollee npeanpuaTme)

YT06bl COCTAaBUTb AETaNbHbIE
BIOMKETHI, YUMTbIBAIOLLIME BCE

pacxoAbl, BCerga peKkoMeHayeTcs
KOHCYNbTUPOBATLCA o
npodeccnoHanbHbiM  ByxranTepom.

XOpOLLO 3a40KYMEHTUPOBAHHBIV
6l0aKeT Takke Heobxoaum, 4TobbI
ybeanTb MHBECTOPOB, NOY4YNTb
6aHKOBCKMMN  KpeauT WM BECTU
neperoBopbl C  (OMHAHCUPYHOLWMMM
OpraHusauusaMun. B HoBbIx
rocyaapcreax-uneHax ECcywecrsyioT
nporpamMmbl MoAAEPXKKM, KOTOpble, B
HEKOTOPbIX C/yYasx, MOryT OnnaTUTb
[0 70% TpebyeMoin MHBECTULINN.

VHBECTULIMOHHBIV 6loaXKeT B
3HAUUTENbHOW CTEneHn 3aBUCUT

OT KOHCTpyKumn ¥Y3B, koTOpas, B
CBOIO ouyepeab, 3aBUCUT OT CTpaHbl
M MeCTHbIX YClOBUA B  MecTe
CcTpouTenbcTBa. B Tabnuue nokasaH
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4, nﬂaHMpOBaHVIe N ocyulleCTtBieHNE NPOEKTOB

mFecd{unpgmented)

B Depreciation

mSalary

HFish lput

mEnergy

B Admmistration ard Sales

# Oxygen

» Maintenance and Insurance

Chemicals

Unmoctpauusa 4.5 Mpumep pacnpeneseHma pacxodoB Ha KPYNHOM XO3AUCTBE A/A
Npou3BoACTBa NopumoHHoi dopenm (2000 ToHH/roA), NpMobpPETaOWEM CEroNeToK
N nogpawmsatowem nx go 300-500 rpamm. Obwan cebecToMmocTb Ha KMAorpamm
Npou3BeAeHHON KMBOM pbibbl He gocTuraeT 2 eBpo/Kr. Obwme UHBECTULMOHHbIE
pacxogbl Ana NogobHOW MNOMHOCTBIO  PELMPKY/IMPOBAHHON  KPbLITOM  CUCTEMDI
COCTaBAAOT OKOMO 4 eBpO Ha KMaorpamm npoaykumuun (scero 8 maH espo) (Feed
(unpigmented): Kopm (HenurmeHTUpoBaHHbI); Depreciation: AMopTtusauma; Salary:
3apaboTHble nnatbl; Fish Input: MprobpeTteHue pbib; Energy : dHeprua; Administration
and Sales: AoMUHUCTPUpOBaHMeE K peanmnsaumsa; Oxygen: Kucnopoa, Maintenance
and Insurance: TeKyLMit peMOHT U cTpaxoBKa; Chemicals: Xumunkatbl)

npuMep MHBECTULMOHHOMO BroaXKeTa,
C OUEHOYHbIMM  3HAYEHUsIMU B
npoueHTax.CToMmMocTbnprobpeTeHns
3eM/IN He BKJTIIOYEHa B pacyeTbl.

Pacxofbl Ha CTPOUTENLCTBO 3aBUCAT
He TONbKO OT MECTHOM CTOMMOCTU
CTPOUTENBLCTBA, HO TaKXe OT BW/IOB
pblb6 1 pa3mepa xo3sKncTBa. B ciyyae
CUCTEM C rofoBoK npoaykumen 100
TOHH, WMEIOLMX MOMHOCUCTEMHOE
obopyaoBaHue, OT  coaepXXaHus
PEMOHTHO-MATO4YHOrO CTafla Yepes
nepeBod ManbKOB Ha aKTUBHOE
NMTaHMe ¥ WX NoApalMBaHWE [0
KOHEYHOrO Haryna TOBapHOM pbibbi,

obLas CTOMMOCTb MHBECTULNN,

BK/IIOYAss BCe, OBbIMHO A0XOAUT A0
10 eBpO Ha KWIorpamMMm npoAyKLMM.
MeHee poporocrosilumMe HarysbHble
cucteMbl  MowHocTblo 1000 TOHH,
npeaHa3HaYeHHbIE TONbKO ANst

Harysa u He UMetoLme KpbIwn, MOryT
CTOWUTb TONBKO 2,5 eBpo Ha K1orpaMm
npoaykumn. [pumepbl U3 CTpaH
3anaaHoi EBporbl NoKasbiBalOT, YTO
CTOMMOCTbCO3AaHMSAMNOTHOCUCTEMHOM
Y3B m™ouwHocTteto 1000 TOHH Ans
Npon3BOACTBa (Openn No4 OTKPbITbIM
HeboM HaxoauTcs B palioHe 3
MunnnoHos eBpo (B 2009 r.). Obwas
CTOMMOCTb B 3HAuuUTENIbHOW Mepe
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3aBUCUT OT TOrO, AO/DKHA M JaHHas!
cucTeMa 3aHMMaTbhCs BblpalyMBaHUeM
BCEX XXM3HEHHbIX CTaaui UM TOMbKO
3TanoM Haryna, a Takke OT TOro,
yCTaHaB/MBAETCS /M AaHHAsi CUCTEMA
BHYTpU3aaHusaunmeHeero.lMogobHole

peLleHns 3aBUCAT, Cpeaun NpoYyero, oT
KnmMMmara, Buga pblb 1 bmonormyeckmx
cTaaui passuTus. CyLLecTByeT siCHas
TEHAEHUMS, NMOKa3bIBaloLWwasi, YTo Yem
BbllLe CTemneHb peumpKyIsumMn Boabl,
TeM 6onblue BEepoSTHOCTb Bbl6Opa
YCTQHOBKMW, PACMOMOXEHHOW BHYTPU
34aHus.

UYTo KacaeTcsd MOKynku  3emnu,
nnowaap Y3B Takke 3aBMcuT OT BUAa
pbl6 M MIHTEHCMBHOCTU NPON3BOACTBA.
Kak  npasuwno, nnowaae  Y3B
coctaBnsieT okono 1 000 M> Ha 100
TOHH pblbbl  (Nenarnyeckon). Yem
6onble obwmin 0bbeEM npoayKumK,
TeM MeHblas nnaowaab Tpebyercs
ana npouseoactea 100 TOHH.

Ha wnnoctpaumm 4.5 uHTEpecHo
OTMETUTD, yTO notpebnenHve
SHEprum CocTaBnsieT Tonbko 7%
pacxoaos. KoHeuHO,  BaXxxHO
yaensaTb BHMMaHue noTpebneHuto
3N1EKTPUYECTBA, HO OHO HWM B KOEM
Cydae He npeacraBnser  coboui
npeobnajatoLLlyto CTaTblo Pacxofos.
Mo cy™, OHO He OTIn4aeTcs oT
noTpebneHns MHOrMX TPaANLMOHHBIX
XO39MCTB, roe NCnonb30BaHne
JIONACTHLIX a3paToOpOB, BO3BPATHbIX
HaCoCOB, KWCOPOAHbIX KOHYCOB W
Apyroro obopyaosaHus notpebnset
BECbMa 3HauyuTesIbHOe KONIMYeCcTBO
SHeprum.

CrtouMoCTb
npeacraenseT

KOPMOB,
coboi

6eccnopHo,
Hanbonee

npeobnagatowyo CTaTbl0 pacxofos,
YTO TaKXe O3HayaeT, YTO Xopollee
ynpaBfieHWe SBMSETCS BaXXHENLIMM
dakTopoM. YnydweHne KK wumeer
3Ha4nTEsNIbHOE B/INSIHME Ha
3(ppEeKTUBHOCTb NPOM3BOACTBA.

Kak 1 B Apyrnx cektopax,
NpOM3BOASALLMX MPOAOBO/IbCTBEHHbIE
npoAayKTbl, YeM 6onbLie
NMPOM3BOACTBEHHAs! YCTaHOBKa, TeM
MeHbLUe yaenbHas cebecTonMoCTb Ha
€ANHULLY NPOM3BEeAEHHOM NPOAYKLNN.
3TO0 BepHO W ana pblboBOACTBA.
OAHAKO KaXeTcs, 4TO YyBenMyeHue
MPOM3BOACTBEHHBIX CUCTEM 0
HamHoro 6onee 4yem 2 000 TOHH B rog
He AaeT 3HaUUTENbHOMO YMEHbLUEHNS
npsMbIX 3aTpat. C Apyro CTOPOHbI,
paclmMpeHve C HeCKOSIbKMX  COT
TOHH NPUOAM3NUTENBHO [0 ThICAYM
3HAUUTENbHO MOHWMXKAET pacxoabl.
Boirogbl OT yBenM4yeHus pa3mepa
X039MCTBA B 3HAUUTENbHOW Mepe
3aBUCAT OT BblpalLMBaeMoro o6bekTa,
M Bbl JOMKHbI TWATENbHO B3BECUTb
cnocobbl paclumMpeHnst Npon3BOACTBaA.
PasyMHOEe nnaHuMpoBaHMe  MOXeT
COKOHOMUTb MHOIrO paboTbl U AeHer.

B MpunoxeHun npvseaeH
KOHTPOJIbHbIN CINCOK B1ONOrMYecKmnx
N TEXHNYECKMX BONPOCOB, COCOOHbIX
NoBMMATbL Ha ocylwectsneHne Y3B.
Koraga npoekT rotoB K peanv3auum,
3TOT KOHTPOJIbHbIN  CMMUCOK  O4Y€Hb
NpUroanTCs Ans onpeaeneHus
AeTanei 1 BO3MOXHbIX NPENSTCTBUN.
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5. 2kcnnyaTtauuna Y3B

MNepexon oT TpaauLMOHHOIO

pbliboBoacTBa K Y3B 3HauuTenbHo
MEHSIET PacropsiioK AHS U HaBblKW,
HeobxoauMMble AN ynpaBfieHUs
X0391cTBOM. lNocne Takoro nepexoga
pblboBOA  AO/MKEH  OCYLLECTBSTb
ynpaBneHne Kak pbibo, Tak WU
BOZOW, @ 3ajada  Yynpa.fieHus
BOZOM M NOAAEPXaHMSl ee KayecTBa
CTQHOBWTCS TaKOM K& Ba)XHOW, Kak
yxoZ 3a pblboi, ecnm He BaxHee.
TpaauMUMOHHBIN  pacriopsaaok — AHs,
npyu KOTOPOM, XOPOLLUO nopaboTaB Ha
XO0351CTBE, pbibOBOA YXOAWU AOMOW,
3aMeHEH HanaXXMBaHWEM MexaHu3Ma,
paboTatowero  HenpepbiBHO, B
TeyeHne 24 4yacoB B CyTKW. Hapzop
338 BCEM CMCTEMOM  MO3BONSIET
pblboBoay B n0boe BpeMsi MMETb
AOCTYN K MHGOpMaLuM 0 COCTOSIHUM

Nnmoctpauma5.1KavectBonteyeHve
BOAbl B (uabTpax M pblbOBOAHbLIX

HacceviHax AOKHBI YyacTo
KOHTPONMpPOBATLCS BU3yasbHbIM
Cnocobom. Ha doTorpacuu

n3obpa)keHa BEPXHSISi MOBEPXHOCTb
TPaAnLMOHHOrO KanenbHoro
(bunnbTpa, OTKyZAa BoAa CTEKAET BHU3
no 3anonHuTento unbTpa.

CUCTEMBI, @ B Clyyae ype3BblYaliHbIX
CUTYaLMI OH ByaeT Bbi3BaH CUCTEMOW
aBapuiMHOM CUrHaNM3aLUmum.

Hanbonee BaxxHble pabouve 3agaun
M npoueaypbl NepeyncnieHbl HUXKeE.
Ha npakTnke BO3HMKAET TakXKe MHOro
APYrVX AOMONHUTENbHBLIX AeTanen,
HO Heo6Xo0aMMO SICHO BUAETH 06LIMIM
pacnopsiaok. O4yeHb BaKHO COCTaBUTb
KOHTPOJIbHBLIM CMMCOK BCEX 3ajaud,
KOTOpble A0/MKHbI BbINOMHATLCS
€Xe[HEBHO, @ TaKXe KOHTPOJIbHbIE
CMWCKW 3aAauy, BbIMOSTHAEMbIX

yepe3 6onee A/IMHHbIE MPOMEXYTKM
BPEMEHM.

E>xeIHEBHO WU exxeHeaenbHo:

T Bu3yanbHblii KOHTPOSb
noseaeHuns poi6
'T1 Bu3yanbHblii KOHTPOSIb
Kayectsa BoAbl (Npo3payHocTy/
MYTHOCTW)
11 TNpoBepka rmapoAnHaMUKN
(TeueHwns) B BacceiHax
11 TlNpoBepka BblAa4M KOPMOB
KOpMYLLKaMK
I'1 YpaneHue un perucrpaums
MepTBbIX pbI6
[] TMpombiBKa BOAOCOPOCOBOB
6acceiHoOB, eC/IN OHM CHabXXeHbI
BEpPTUKa/bHbIMK Tpy6aMu
I] Oumuctka MeMbpaHbl AaTYMKOB
Kucnopoga
I] Peructpaumsi aktyanbHou
KOHLIEHTpaLmMn K1ncnopoaa B
H6accenHax
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(L]

(1]

(1]

[1]

(1]

(1]

(1]

(1]

(1]

(1]

(1]

MpoBepka ypoBHeN BOAbI B
Np1sIMKax HacocoB

MpoBepka hopCyHOK,
noAaroLwmx Boay Ha
MeXaHn4eckne GunbTpbl
Perucrpaums Temnepartypbl
MNpoBeaeHne aHann30B Ha
aMMWakK, HUTPUT, HUTpaT, pH
Perunctpaumsa o6bemoB
NCNOJb3yeMON NOAMNUTOYHOM
BOAbI

[MpoBepka AaBneHus B
KMCNOPOAHBIX KOHYCaX
MNMpoeepka NaOH nnn nssectu,
npeaHasHa4YeHHbIX Ans
perynuposaHus pH

MpoBepka paboTocnocobHOCTH
Y®-namn

Perncrpaumsa notpebnenus
anekTpuyectea (KBT/4)
MpouTeHne nHdopmauum ot
KOJner Ha A0cke coobLLeHi
AKTMBaLMS CUCTEMDI
CUrHann3auum nepes yxoaom c
XO3A1CTBa,

ExxeHenenbHO UNn eXeMecsayHo:

(1]

(1]

(1]

(1]

(1]

(1]
(1]

Yncrka 6ModnnbTpoB CornacHo
WHCTPYKLNK

CnvB KOHAEHCALIMOHHOW BOApbI
N3 KOHAEeHcaTopa

[MpoBepka ypOBHS BOAbI B
NPOMEXYTOYHOM bake
MNpoBepka ypoBHSI OCTaBLlerocs
B KucnopogHoM 6annoHe 02
Kannbposka pH-meTpa
KannbpoBka KOpMyLLEK
KannbpoBka AaTuMKoB
Kucnopoaa B pbl60BOAHBIX
6acceiHax 1 B cucteme

Nnnoctpaums 5.2 NeHepaTop

KMCiopozaa.

HeobxoanMM KOHTpOsb

1 yX0p4 3a cneumanbHbIM
obopyaoBaHueM.

(1]

(1]

(1]

(1]

(1]

(1]

(1]

(1]
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MNpoBepka curHanmsaumm —
npoBeaeHne CUrHanM3aUMOHHbIX
TecToB

MNposepka paboTocrnocobHoCTH
aBapwIiHOW NoAaum Kucnopoaa
BO Bcex bacceriHax

lNpoBepka Bcex HacoCcoB u
MOTOpPOB Ha npeaMeT cboeB n
LLYyMOB

lpoBepka reHepaTopoB U NX
KOHTPObHbIN 3aryck

MpoBepka paboTbl
BEHTUNSTOPOB KanesbHbIX
unbTpOB

CMasblBaHWE 3/1eMEHTOB U
NOALUMMHMUKOB MEXaHN4YeCKMX
punbTpOB

MoncK 3aCTOMHbIX 30H B
CUCTEME U NPUHATUE Mep
NpeaoCTOPOXXHOCTH

MpoBepka NpuUsAMKoB
(UNbTPOB — B HUX HE AOMKHO
HabnoaaTbCs Wwnama



5. 3kcnnyatauma Y3B

Pa3 B 6—12 mMecaueB:

(1] Yuctka YO-cTtepunmaartopa (CM.
WHCTPYKLMIO), CMeHa namn pa3
B rog

(11 3aMeHa Macra U MadisHbIX
(unbTpoOB B KOMNpeccope

[11 NpoBepka YNCTOTHI
BHYTPEHHelN YacTu (NpusiMKa)
oxnaguTenbHbIxX HalleH

(1] B cnyyae HeobxoamMMocCTy,
TWaTeNnbHas YncTka
6rocdmnbTpa

(1] 3aMeHa 3NeKTposnTa, UMHKa
1 MeMbpaHbl B AaTUMKax
Knucnopoaa

1) MNpombiBKa GOPCYHOK PUILTPOB
«Hydrotech»

YnpaBneHve Y3BTpebyeT nocTosiHHOM

perncrpaumn n perynnpoBaHuna
napaMeTpoB aong OOCTUXeHUA
——Ammonia

c

o

'-:3 Risk of nitrite

- toxicity

z

e >

[

c

=]

(&}

——Nitrite

naeanbHOW cpeabl ANs 06beKTOB
BblpalmBaHus. [Ins KaXxxaoro
paccMaTpuBaeMOro napameTpa
CyLLEeCTBYIOT OnpeaeneHHble,
buonornyeckunpuemMnemblenpeaensi.
Ha npoTskeHnn LumMkna npomM3BoacCcTBa
Ka)xaoe OTAeNeHne X0391CTBa
OTKJ/TIOYAETCS U 3amnyCKaeTcs CHOBa C
HOBOW MapTuen pblb. ITU U3MEHEHUS
B/IMSIOT Ha BCIO CUCTEMY, HO Hanbonee
YYBCTBUTENbHBIM K HUM SIBMSIETCS
6uodpunstp. Ha wnnoctpaumm 5.3
MOXHO HabntoaaTb M3MEHeHUs
KOHLIEHTpaLUMN COeMHEHMIN a30Ta B
BOAE, BblTekawollen M3 buodunbtpa
nocne ero 3anycka. KonebaHus
HabnloAAITCATAKXKEBOMHOMMXAPY X
napameTpax, BaXKHeNLLNE U3 KOTOPbIX
nokasaHbl Ha wunnocTpaumm 5.4. B
HEKOTOpbIX CUTyauusix napameTpsbl
MOryT [OCTWYb HebnaronpusTHbIX
WAM  Oaxe TOKCUYHbIX Ans  pblb
ypoBHei. OaHaKo HEBO3MOXXHO

Nitrate

= S,

Time

Mnntoctpaumst 5.3 KonebaHns KOHUEHTpaLUMI pa3fiMyHbIX COEANHEHWI a30Ta
nocne 3anycka éuodunbtpa. (Concentration: KoHueHTpaums; Time: Bpems;
Risk of nitrite toxicity: Puck Tokcu4yHOCTM HUTpUTA; Ammonia: AMMuak; Nitrite:

HutpuT; Nitrate: Hutpar)
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MNapameTtp ®opmyna EanHnua Hopma HebnaronpuaTHbIN
N3MepeHust YPOBEHb

TeMmnepaTtypa °c 3aBucHT OT BMAA

Kucnopop 0, % 70-100 <40un > 250

Asot N, % 80-100 > 101

HacblILLEHMSI

yrnekucnbin co, Mr/n 10-15 > 15

ras

AMMOHMIA 0-2,5

NH,, mr/n (3aBMCUMOCTb OT > 2.5

pH)

AMMHak < 0,01

NH; mr/n (3aBMCMMOCTb OT > 0.025

pH)

Hutpur NO,. Mr/n 0-0.5 > 0.5

Hutpart NO,. Mr/n 100-200 >300

pH 6.5-7.5 <6.21n>8.0

LllenoyHOCTDb MMOJIb/N 1-5 <1

®doccop PO, Mr/n 1-20

Bsellientible ss Mr/n 25 > 100

BeLlecTBa

XMNK XK Mr/n 25-100

BMNK BIMK Mr/n 5-20 > 20

Fymyc 98-100

Kanbumii Ca™ mr/n 5-50

Unnioctpaumst 5.4 XenaTenbHble OPUEHTUPOBOYHbIE YPOBHWU Pas3fINYHbIX

(PU3nYeCKMX 1 XMMMYECKMX NapaMeTpoB KadecTBa Boabl B Y3B

NPUBECTU TOYHbIE 3HAYEHWUS AAHHbIX
YPOBHEN, MOCKOSIbKY TOKCUYHOCTb
3aBUCUT OT MHOMMX (paKTOpOB, B TOM
yucne, OT BMAa pblb, TeMnepaTypbl 1
pH. AganTauus pblb K 3KONorm4ecknm
YCNOBUSIM CUCTEMBI TaKXXe B/INSET Ha
TOKCUYHOCTb.

TOKCMYHOCTb MWKa HUTPUTA MOXET
6bITb HEMTpanu3oBaHa AobaBneHneM
conu B cucteMy (cM. Takke nasy 2).
XenatenbHble ~ OpPUEHTUPOBOYHbIE
YPOBHU PasnyHbIX (U3NYECKUX W
XMMUYECKUX MapaMETPOB KayecTsa
BOAbI B Y3B ykasaHbl Ha nunaocTpaumm
5.4.
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6. OUnCTKa CTOYHbIX BOA

OTxoabl pblbOBOACTBA He Mcye3atloT
JaXe nNpu  BblpaliMBaHUM  pblbbl
B Y3B C NOCTOSIHHbIM MOBTOPHbIM
MCMONb30BaHWEM BOAbI. 3arpsa3HEeHNs
M KCKPEMEHTbI pbl6 A0/MKHbBI NONACcTb
Kyaa-nmbo paxe B 3TOM Cy4ae.
Buonorunyeckne npoueccol B cucteme
B HEKOTOpPOM Mepe YMeHbLIaT
KOJINYECTBO OpraHn4yecKknx
coeaMHeHun 6narogapss  MpoOCTOMy
61MONOrMYECKOMY  PA3NTIOKEHNID UNN
MUHEpPanu3aumMm BHYTPU CUCTEMBI.
TeMm He MeHee, 3HauduTeNnbHOE
KOSIMYECTBO OpraHM4yeckoro Liama
no-npexHeMy Tpebyet 06paboTku.

OTxopgpl, Nokugawwmne  npouecc
peuMpKynaummn, obbl4HO MponcxoasT
M3 MexaHudeckoro GwunbTpa, rae
3KCKPEMEHTbI U Apyrue opraHmyeckme
BeLleCTBa OTAENAIOTCS M NOCTynakoT
B LUIAMOBbINYCKHON naTpybok
dunbTpa. Yuctka UM NpoOMbIBKa
61omNbTPOB TaKxXe YyBENMUMBaOT
0blWmnin 06beM BOAbl, MOKMAAMOLLEN
PELIMPKYNALMOHHBIN LINKIT.

OTtxogbl, nokugawowme Y3B, moryt
OYMLLATBCA pa3IMyHbIMKU CNOCobamMm.
[l0BOIbHO 4aCTO YCTaHaBIMBaeTCH
BTOPUYHAs MeXaHM4eckasi O4MCTKa
BOAbI, npeaHa3HavyeHHast ans
KOHLIEHTpauumLLIaMa, HaxoasLwerocst
B cbpocHon Boae. OTcroaa dpakums
L1aManonafaeTBLLUIaMOHaKoNUTE b
ANS ceAMMEHTaLMKN N AanbHENLLIErO
MEXaHN4YeCcKoro 06e3B0XMBaHMS,
nocne 4yero oHa cbpacbiBaeTcs Ha
penbed, 06bIMHO Kak yaobpeHue
ANS CENbCKOXO3AMCTBEHHbIX  (hepM.
MexaHuueckoe obe3BoXxwuBaHne

Takxke obneryaer obpallieHne Cco
WJaMOM U yMeHbluaeT ero obbeM,
6narogapsi YeMy CTOMMOCTb YAaNIEHMSI
NIMBO3MOXXHbIECOOPbIYMEHbLLAKTCS.
HepocTaTkamMm MEXaHUYECKOro
06e3BOXMNBaHUSA  ABASAOTCS  bonee
BbICOKME MHBECTULIMOHHBIE U
3KCN/lyaTalUMOHHbIE Pacxoapl.

OumweHHas cToyHas Boaa,
NOKMAAIOLWAS BTOPUYHYKD O4YMCTKY,
KaK NpaBusio, UIMeET BbICOKME
KOHUeHTpaumMm as3ota u docdopa.
TOT TaK Ha3blBAEMbI «OCBET/IEHHBIV
CTOK» MOXeT ObITb BbiNyweH B
OKpY>KatoLLyto cpefly, B peky u T.4.,
nnbo Bo3BpalleH B Y3B. [NutaTenbHble
BELLEeCTBA, cofepxalimecs B
OCBET/IEHHOM CTOKe, MOryT

6blTb  yAaneHbl, ecin  HanpaswuTb
BOAY B BOAOOYUCTHblEe MpyAbl C
PacTeHUSIMW, KOPHEBYIO 30HY WN
3eM/ISIHOM UNbTP, TAE COEAMHEHUS
¢ocdopa 1 a3oTta yaansioTcs. A30T,
coaep KaLLMIcs B OCBET/IEHHOM CTOKE,
TaKxe MoXeT 6bITb yaaneH cnocobom
AeHvTpuduvkaumm. Kak onucaHo B
[naBe 2, B3TOM aHaspobHOM npouecce
B KayecTBe WCTOYHMKA Yyrnepoaa
06bI4YHO NCMONb3YEeTCS METAHOI.
BHyTpu ¥3B aeHutpucmrkaums
06bI4YHO UCNoNb3yeTCa AN

CHW)KEHMS! YPOBHS HATpaTa B
NMPOM3BOACTBEHHOW  BOAe,  YTOObLI
CBECTM K MWHMMYMY NOTPebHOCTb
CUCTeMbl B MOANWTOYHOM Boae. BHe
¥Y3B aeHnTpuduKaums, Kak npasuno,
NCNoNb3yeTcs ANSt CHUXKEHUS
BbiNyCka a30Ta B  OKPY>XaloLLyto
cpeagy. B kauectBe anbTepHaTMBbI
METaHOoJTy, KaK MCTOYHWUKY yrrepoaa,
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Bopa
Wnam

Pri6oBoHEIE KOHLeHTpMpoBaHHbIi
waam

GaccelHbl

Hcrounnk Buoduisrp / Mexanmaecknii -
TOAUTOYHON ¢ MHKPOQHILTP usrp
BOJIBI

BonoouunctHoit OTCTOIHUK W/Hin
TIPY/ C PaCTEHHAMH 00C3BOKMBAHNE
WJIH 3EMITSTHOM

GuiIsTp

Pyueit, pexa CenbCKOX03SHCTBEHHBIE
Geper 3eMiH

Nnmoctpaumsa 6.1 MNyTy wnaMa n Bogbl BHYTPU 1 CHapy»xu Y3B. YeMm Bbiwe

YPOBEHb pPEUNPKYNALNN, TEM MEHbLLLUE YPOBEHbL CTOYHbLIX BOA (I'IYHKTVIpHaﬂ
J'II/IHI/IFl) N TEM MeHbLUE CTOYHbIX BOA HY>XHO 6yn€T o4uLiaThb.

Nnnoctpaumst 6.2 JleHTouHbIi punbTp «Hydrotech», ucnonb3yemblli ans
obe3BoXmBaHua Wwnama. Ncrtounmk: Hydrotech
-50-



6. O4UnCTKa CTOYHbIX BOA,
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WUnnioctpaums 6.3 BogoouncTHOM Npya C paCTEHUSIMK, PacrosioXXEHHbIV nocne
¥Y3B ans BbipawumBanus dopeny B JaHnn — o 1 nocne 3apactaHus. UCTOYHMK:
MNep boybbepr, DTU Aqua

Kopm

CopepxaHwue B 100 kr kopMa
ans pol6 (50% npotenHa)

N: 8 kr
P: 1kr

Poct
KopmMoBoiA
ko3 puument: 1,1
Bec: 91 kr
N: 2,7 xr
P: 0,45 kr
OTxonabl
Yactuupr: B pactBope:
N: 0,8 kr N: 4,5«kr
P: 0,25kr P: 0,3 kr

Nnnioctpaumsa 6.4 Boigenernve asota (N) u docdopa (P) BbipawmsaemMbiMm
pblibamu. O6paTuTe BHMMaHKe Ha Konnm4yecTBo N, BblAensieMoe B paCTBOPEHHOM
Buae. MICTouHuK: AreHTCTBO Mo OXpaHe OKpy><atoLen cpeabl JaHum
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MOXXHO NCrnosb30BaTb Lwnam,
Hanpumep, n3 MEXaHUYeCKnx
unbTpoB. McCnonb3oBaHWe LWaMa
TpebyeT  XKeCcTKoro  ynpasfeHusi
KamepoW AEHUTpUdUKaLnK, a
obpaTHas nMpoMbIBKA M  4YKUCTKA
Kamepbl  YCIOXHAOTCA. TeM He
MeHee, addeKkTnBHas Kamepa

AEHUTpUMUKALUMM  MOXET CHU3UTb
coaepXXxaHMe a3oTa B CTOYHON BOAE
A0 MUHUMaAJTbHOr 0.

B Kane, a Takxe 6onbluee
KonunyectBo ¢ocdopa. Ocratowmmncs
B BOZE PaCTBOPEHHbIN a30T
npeobpa3oBbIBaeTcs B 6nodunbTpe,
rNaBHbIM 06pa3oM, B HUTpaAT. B 3Toi
dopmMe a3oT nerko yceBavBaeTcs
PacTEHMSIMU U MOXET UCMOJb30BaTbCs!
B KayecTBe yaobpeHusi B CENbCKOM
X0391cTBE NM60 MOXET ObITh

yHAaneH B OYMCTUTENbHBbIX Mpyaax C
PaCTEHMSIMU USTN KOPHEBbIX 30HAX.

MapameTp

Mpsamo-

YronbHbIN
6acceiH

Mpsamo-
YrONbHbIN
6acceiH

Mpsamo-
YrONbHbIN
6acceiH

Camoouu-

watoLwmnimncs

b6acceiH

Camoouun-

waLwmnimncs

bacceiH

Camoouun-

waowmnincs

bacceiH

40 p 60 p 90 40 p 60 p 90
Sddek- Sddek- Sddek- Sddek- Sddek- Sddek-
TUBHOCTb, TUBHOCTb, TUBHOCTb, TUBHOCTb, TUBHOCTb, TUBHOCTb,
% % % % % %
O6wmni P 50-75 40-70 35-65 65-84 50-80 45-75
O6wmin N 20-25 15-25 10-20 25-32 20-27 15-22
BB 50-80 45-75 35-70 60-91 55-85 50-80

Nnnioctpaumsa 6.5 Yaanenue azota (N), pocdopa (P) 1 B3BELLEHHOr 0 BeLecTBa

(BB) MexaHunyeckuMm GuabTpoM. WCTOYHUMK: Hay4yHo-uccnepoBaTenbckas
CTaHuus pblbHOro xo3s1cTBa baaeH-BiopTeMbepra, epmaHust

BaxxHO  OTMETUTb, 4YTO  pbibbl
BbIAENAOT OTXOAbl HEe TakK, Kak
ApYrMe  XXUBOTHblE,  HanpuMep,

CBMHBW MM KOPOBbI. A30T, rMaBHbIM
obpasoM, Bblaensercs B popMe MoUm
yepe3 abpbl, TONbKO HebonbLuas
ero 4actb Bblgensietcs B dopme
9KCKPEMEHTOB  4Yepe3  aHanbHoe
otBepctne. @occop BbliAeNseTcs
TO/IbKO C 3KCKPEMEHTAMU. TakuM
obpa3oM, OCHOBHasi 4acTb as3oTa
MOSIHOCTBIO pacTBOpPEHA B BOAE U He
MOXET ObITb yAaneHa MeXaHWYeCKnM
unbTpoM. YaaneHune 3KCKpPEMEHTOB
MEXaHMYECKMM (UNbTPOM 3aAepXXuUT
MEHbLLYIO YaCTb a30Ta, HAXOASLLYHOCS

BaxkHOo, u4TOBbl 3KCKpPEMEHTbl U3
pbI6OBOAHBIX 6acCENHOB Cpasy
noAaBanMcbHaMeXaHUUYECKUNUILTP
1 He pa3buBanncb NpexaeBpeMeHHO.
Yem 6Gonee uenbiMm n TBEPAbIMU
SABNAOTCSH IKCKPEMEHTbI, TeM HonbLue
MPOLIEHT YAaneHusi TBEpAbIX YacTuL U
ApYyrnx coeanHeHnn. Hannnoctpaumm
6.5 nokasaHo oueHo4YHOEe yaaneHue
a3oTa, d¢ochopa W  B3BELIEHHbIX
yactuy (OpraHM4yeckoro BeLlecTBa)
50-MUKPOHHBIM MEXaHWNYECKUM
punbTpoMm.

Yem Bbllle CTeneHb peunpkynaunm,
TEM MeEHblle I'IO,EI,I'IVITO‘-IHOVI BOAbI
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6. O4YNCTKA CTOYHbIX BOA,

BbINyCK € pa3nnyHbIX TUNOB
PbIOHbIX X03AMCTB MOLLHOCTbO 1
000 TOHH B rog,

MotpebneHue
BoZbl, M*/rop,

Bbinyck a3oTa, Kr/

rog

TpagMUMOHHbIE MPOTOYHbIE 38.000 250 000
X03AMCTBa ' :
COB 2,000 10,000
Y3B 250 1,500

Unnioctpaums 6.6 MpuMepbl BbiNycka asoTa C TPAAULMOHHBIX MPOTOYHbIX
XO35IMCTB, M3 cucTteM 060poTHOrO BoaocHabxeHns (COB) u ycTaHOBOK

3aMKHYTOro BogocHabxenus. Mctounuk: Danish Aquaculture

MCNOMb3yeTcs W TeM  MeHblue
cbpocHoli BOAbl Hago ouumwaTtb. Bo
BCe BOMbLLEM YNCE ClTyYaeB COBCEM
HET BbIMyCKa BOAbl B OKPYXXaloLLYHO
cpedy, Harnpumep, B OAMKHIONW
peky. ocne 04YMCTKM CTOYHOM BOAbI,
KaKk nepBOro 3Tarna, OcCTaBLUeecs
HebonbLoe KONMYeCcTBO BOAbI
MOXET MPOCTO ObITb BbIMYLEHO Ha
penbed Heaaneko OT XO34MCTBa As
unbTpaummn. Bnobom cnyyae, 06Lumii
06beM COPOCHOM BOAbl 3HAUYUTENBHO
HUXKE, YEM Ha TPAANLIMOHHbIX PbIOHbIX
XO039MCTBaX — CM. WANOCTpaumio 6.6.

Peunpkynsuus ABnseTcs
3(pPeKTUBHbIM cnocobom ans
CHMDKEHWS BO3AENCTBMS pbibOBOACTBA
Ha OKpY>XatoLLyto cpefly, HO O4YUCTKa
CTOYHbIX BOA TpebyeT XKecTKoro
€XKeQHEeBHOro  ynpaBfeHus  ans
obecneyenns a@eKTMBHOM paboThl

cMcTeMbl  O4UCTKU.  KoMbuHaums
MHTEHCUBHOIO pblI60BOACTBA,
B Y3B w TpaguumoHHOro, C
3KCTEHCUBHbLIMU pbI60BOAHBIMK

cucTeMamu, TakMMK Kak, Hanpumep,
TPaAVLMOHHBIM KapnoBOACTBOM,
MOXET CTaTb NPOCTbiIM crnocobom

yTUIM3aumnmM 61MonorMyeckmx
oTxonoB. [uUTaTenbHble BeLLECTBa
N3 UHTEHCUBHOW CUCTEMBI
MCMOSb3YIOTCA B KAUeCTBE YA0OpeHNI
B 3KCTEHCMBHbIX Mpyaax, Koraa
M3NULWIEK BOAbl C WHTEHCMBHOIO
X039CTBa MOCTYyMNaeT B KaproBble
npyAbl. Boa 13 3KCTEHCUBHBIX NPYA0B
MOXET MOBTOPHO WCMOMb30BaThCs B
KauyecTBe Npov3BOACTBEHHOW BOAbI B
MHTEHCUBHOM X035ICTBE. Bogopocin
1 BOAHAsA pacTUTENbHOCTb, pacTyLune
B 3KCTEHCMBHbIX NpyAax, noeaatoTcs
PACTUTENBHOAAHBIMU Pbibamu,
KoTopble B uTore obnaBnMBalOTCa U
UCMONb3yOTCA  Ans  NoTpebneHus.
B MHTEHCMBHOM cuctemMe
pocturatroTcs 3 deKTUBHbIE YCIOBUS
BblpalUMBaHNS, @  3KOJOrnyeckune
BO3AENCTBUSIYCTpaHAOTCA6naroaaps
KOMBMHALNM C SKCTEHCUBHbBIMU
npyaamu.

ana WHHOBALMOHHOIO
npeanpyHUMaTENs AaHHbIA TUN
PELMPKYNALUMOHHOW  aKBaKy/fbTypbl
obecrneunBaeT 60MbLUOE YNCIIO
BO3MOXXHOCTEN. MpumMep KoMbUHaLUMm
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Nnntoctpaums 6.7 KoMbUHALUMS MHTEHCUBHOM M 3KCTEHCUMBHOM
pbI6GOBOAHBIX CMCTEM B BeHrpun. KonmuectBo BO3MOXXHOCTEN KaXeTCS
HeorpaHuyeHHbIM. UcTouHuk: Jlacno Bapaan, MHCTUTYT pblbONOBCTBa,
aKBaKynbTypbl U uppuraumm (HAKT), r. Capsall, BeHrpus.

Pa3/IMYHbIX CUCTEM  BblpalMBaHUS
MOXET  MOMyYnMTb  AaNbHenwee
pa3BuTUE B pekpeaLnoHHOM busHece,
roe CropTuBHas NOBAS Kapna wan
nosna dopenn n3  3apblbneHHbIX
npyaoB MOryT CTaTb 4actblo 6onee
KPYNHOro TYPUCTMYECKOrO LEHTPa,
BK/OYatoWeEro B cebs roCTMHMLUbI,
pblbHble  pecTopaHbl M Apyrue
06BbEKTbI.
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7. 3abonesaHud

CywecryeT 60nblUOE KOIMYECTBO
npumMepoB ¥Y3B, (yHKUMOHUPYIOLMX

6e3 BO3HUMKHOBEHUS  Kakux-nmbo
npobnem ¢ 3aboneeaHmsMn. Ha
NMPaKkTMKE  BO3MOXHO  MOJSIHOCTbIO

n30nnpoBaThb Y3B OT HexenaTenbHbIX
natoreHoB. O4eHb BaXHO ClieanTb 3a
TeM, 4yTobbl MKpa pbl6, NpuBO3MMas
B YyCTaHOBKY, ©Oblna abcontoTHO
cBoboagHoOM OT 3aboneBaHui W,
€CnM  BO3MOXKHO, Mpoucxoauna u3
cepTUbULMPOBaHHO KynbTypbl,
cBoboaHoM OT 6onesHen. Cnegute
3a TeM, yTobbl MCnonb3yemasi BoAa
6blna cBobogHa OT MATOreHoOB WK
CcTepunmn3oBanack nepes nonagaHnem
B CUCTEMY;  HaMHOro  Jyywe

MCNONb30BaTb BOAY M3 CKBAXKMHbI,
KonoAaua wnu gpyroro nopobHoro
WCTOYHMKA, YeM BOAY, NOCTYMNatoLLYHO

npsiMO M3 MOpsi, PeKn unuM o3epa.
Kpome Toro, cneauTe, YTobbl HUKTO 13
noAen, NMPOXOASLUMX Ha XO35IMCTBO,
6yap TO nocetutenn wunn pabouue,
He 3aHeC HMKaKKX 3aboneBaHui.

Koraa BO3MOXHO, CnieflyeT NpoBOAUTb
TLaTeNbHY0 Ae3nHdeKUmIo
CUCTEMBI. DTO OTHOCUTCS KaK K HOBbIM
yCTaHOBKaM, [rOTOBbIM K MNepBOMY
3anycKy, TaKk M K CyLeCTBYOLWMUM
cucTteMaMm, M3 KOTOpbIX  YAaIuau
pbiby M KOTOpblE rOTOBbI K HOBOMY
NpoM3BOACTBEHHOMY LMKy, CneayeT
MOMHWTL O TOM, YTO 3aboneBaHue
n3 opgHoro 6acceiiHa Y3B, no Bceu
BEPOSITHOCTM, PAcnpOCTPaHMTCS

W Ha gpyrve 6acceviHbl CUCTEMBI.
3TO [AenaeT MOHATHOM  BaXHOCTb
NpodUNaKTUYECKNX Mep.

Mnmoctpaumsa 7.1 HoxHasa BaHHa Cc 2%

pacTBOpOM Moaa Ans
NpeaoTBpaLLEHNS PacnpoCTpaHeHns 3aboneBaHuin
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B Y3B, ucnonb3ylowmx WKpy OUKUX
pblb, Hanpumep, AN MOMOSIHEHMUS
€CTEeCTBEHHbIX 3anacoB, MoJslyyYeHue
MKpbl M3 CepTUULMPOBAHHOWN
cBoboaHOM OT 6onesHeit KynbTypbl
HEBO3MOXHO. B  Takux cnydasx
BCerga CyLllecTByeT PUCK BHECEeHUs
NaTOreHOB, >KMBYLLNXBHYTPUMKPUHOK,
Takmx kak IPN  (MHDEKUMOHHBIN
HEKPO3 MOMKENYAOYHON KENe3bl),
BKD (bakTepuanbHasi  no4eyHas
6onesHb) UM, BO3MOXHO, BUpYC
reprneca, KOTOpble He MOryT ObITb
YHUUTOXEHbI Ae3MH(MEKUMEN UKPbI.
MpuMep cxeMbl NpPOMUIAKTUHECKMX
Mep NpuBeAEH Ha WIKCTpauun 7.2.

XopoLwmm cnocobom ans
NpeaoTBpaLLeHMs pacnpoCTpaHeHus

NaToOreHoB BHYTPU CUCTEMbI
SBNSeTCS (hM3nMyeckoe pasaeneHne
Pa3NIMyHbLIX 3TaroB MPOM3BOACTBA.
TaknM 06pa3oM, MHKYOALIMOHHBIN LiEX
[O/MKEH paboTaTb Kak U30MpoBaHHast
M 3aKpblTasi CUCTEMA, TaK Xe Kak U
BbIPOCTHOW M HarynbHbI 6110ku. Ecnn
Ha X03AICTBE COAEPXKUTCSH PEMOHTHO-
MaTOYHOE CTazAo, OHO TaKXe AO/MKHO
ObiTb M30/IMPOBAaHO B OTAENBHOM
6510ke. ITO NO3BOJSIET, Ha NPaKTUKe,
nerye NMKBMAMPOBaTL 3ab0N1eBaHMS.

HekoTopble X0351CTBa MOCTPOEHDI
no npuHumny «all in all out»,
YTO O3HaYaeT, 4YTO Kaxabli 6nok
MOSIHOCTbIO 0CBOBOXAAETCS OT PblbbI
M OesnHUUMpyeTcs, npexae 4vem
3aHOBO 3aMOJSIHAETCS  UMKPOM  M/n

O yeM cnepyeT MOMHUTD: Kak 3To nenaercsa?

YNCTbIN UCTOYHUK MOAMUTOYHOW BO/bI

Mo BO3MOXHOCTU, UCMOMb3YITE FPYHTOBbIE
BoAbl. [lesnHbuumpyiite nx YO-usnyyeHmem.
B oTAEMbHBIX CTyYasix UCMOsb3yMTe NECOYHbIE
(UNbTPLI U 030H.

[Je3nHdekums cucTembl

HanonHuTe cucteMy Bogoi 1 nogHuMmTe pH fo
11-12 c nomowbto ruagpokenga Hatpust NaOH.
KonMyecTBo — 0KOJ10 1 KI Ha KyBUYeckuit

METP BOAbI, B 3aBNCUMOCTM OT ee BydepHoi
€MKOCTU.

[e3nHdekumns 060py0BaHMS U NMOBEPXHOCTEN

MorpysuTe B pacTBOp 1MoAa KOHLEHTpaLMen
1,5% wnu cornacHo MHCTPyKUMK, 1Mo
onpbickaiiTe M. OcTaBbTe Ha 20 MUHYT, nocrne
Yero CrosIoCHUTE YKCTON BOAONA.

[Je3vHdeKums nkpbl

OcTaBbTe NapTuio UKpbl HA 10 MUHYT B
pacTBOpe KOHUEeHTpauuel 3 an ioaa Ha 50 n
BoAbl. MeHsNTE pacTBOp Kaxabli pas nocsne
aesnHdekummn 50 Kr nkpbl.

PaboTHMKM MepeoaeBaiiTech 1 NepeobyBaiTech Ha BXoae
B YCTaHOBKY. MoliTe wnu AesuHbUUMpyiiTe
PYKH.

MoceTuTtenu MepeobyBanTech UK UCMOMNb3YINTE HOXHYHO

BaHHY A5 NOrpy>eHunst B Hee 0bysn (2%
pacTBop ioaa). MoiTe unu aesmHbuumnpymnTe
PyKW. MOCETUTENN HE AOMKHbI NPUKACaTLCA HU
K YeMy BHYTPM YCTaHOBKM.

UnniocTpaumst 7.2 MpuMep cxeMbl NPohUnakTMyeckmx Mep
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7.3aboneBaHuA

Mnnioctpauns

pbiboi. B cnyyae WKpbl U MENKUX
pbl6, KOTOpble BbIPALUMBAOTCA Ha
NMPOTSDKEHUN  KOPOTKOrO  BPEMEHM,
nocse Yero nepemMeLLaloTca B Apyroe
Mecto, 3710, 6eccrniopHo, SBnSeTCs
XOpOLKNM CnocoboM ynpasneHus u
[JO/DKHO BCerga OCyLeCTBASATbCA Ha
npakTuke. B cnyyae 6onee KpynHbIX
pblb 3TO TOXE XOpPOLIMA MeToAd, HO
[laHHbI Cnocob ynpaBneHusi NErko
MOXET CTaTb  He3(PdEKTUBHbLIM.
YpaneHune Bcex pblb M3 HarysibHOro
6noka nepen 3apblbieHNneM HOBOWA
napTve npeacTaBnsieT TPYAHOCTM
B JIOFUCTMYECKOM MNaHe, Korga peyb
naet o 6onbwmx obbvemax pblbbl. U3-
3a He3(P(EKTMBHOIrO MCNOb30BaHUS
MOLLHOCTU CUCTEMbI [aHHbIN MeToA
NErko MOXKET CTaTb HEIKOHOMHbIM.

3aboneBaHui

JleyeHve pbl6 B

7.3 BckpbiTve  pagy>kHOM
nna.aTenbHOrony3blpsi. JaHHbINCUMNTOM, BEpOSITHEEBCEN O, Bbi3BaHNEPEHACHILLEHNEM
rasoB B BOJE.

openu, CTpapalolen  pasgyTveM

Y3B oOTnn4aetcs OT TaKOBOro Ha
TPAAMLMOHHBIX PbIGHBLIX XO39MCTBaXx.
Ha TpaanumnoHHbIX pbI6HbIX
X0391CTBax BOJa UCMO/b3yeTcs
TOMbKO OAMH pa3, npexae 4em
OHa nokuaaetr cuctemy. B Y3B
ncnonb3oBaHne 6MounbTPoB

1 NOCTOSIHHAs peLmpKyIsaums

BoAbl TpebyloT Apyroro rnoaxona.
[obasneHve nekapcTBeHHbIX
npenapaToB B/IMSIET HA BCIO CUCTEMY,
BKIOYas pblby u  6GuodunbTpesl,
NMosTOMy npu nedyeHun TpebyeTcs
601bLUAst OCTOPOXKHOCTb. OYeHb
TPyAHO AaTb TOYHblE  YyKa3aHuA
OTHOCUTESNIbHO A03MPOBKY,
TpebyeMon Ansi NeyYeHust Toro unu
nHoro 3abonesaHus B Y3B, NOCKONbKY
a¢deKTUBHOCTb Npenaparta

3aBUCUT  OT  MHOMMX  PasfivyHbIX
napamMeTpoB, TaKUX KaK >eCTKOCTb
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BOAbl, COAEPXaHMWE OpraHMYecKoro
BelecTBa, TeMmnepaTypa BOAbl M
CKOPOCTb TeyeHusl. Moatomy, 4Tobbl
naTn Brnepea, HeobxoauM 6ONbLLOW
npakTuyeckun  onbiT. OT  OAHOM
06paboTkM K Apyroi KOHUEeHTpaumu
AO/MKHbI YBEIMYMBATHCS OCTOPOXHO,
ytobbl He ybuTb pblI6 WM He
BbIBECTM W3 CTpos  6uocmnbTp.
Bcerpa cnegynre NPUHUMNY
«bepexxeHoro 6or 6epexer». [pu
nobon  BcnbilwKke — 3aboneBaHust
NEKAPCTBEHHbIE npenaparbl
AO/MKHbI ObITb MPONMCaHbl MECTHBLIM
BETEPUHAPOM WM UXTMOMATOSIONOM,
OH e [Oo/mKeH ObbACHUTL WX
MCMonb30BaHMe. Bbl Takoke AO0MKHbI
BHMMATENbHO MPOYECTb MHCTPYKLMK
no 6e30nacHOCTN, TakK Kak npwu

HeNpaBU/IbHOM MCNosb30BaHUK
HEeKoTOopble npenapatbl MoryT
MPUUMHUTL  3HAUUTENbHBI  Bpes

noasM.

O6paboTkanpoTUBIKTONAPA3MTOB, TO
€CTb MapasvToB, PacnosaratoLLmxcs
CHapyXu Tena pblbbl, Ha KOXe U B
abpax, MOXeT OCyLeCTBAATbCS
nyTeM  O06aBNEHUs  XUMUYECKUX
BewecTs B Boay. Jlobble rpnbkoBble
NHbeKUMMnevaTcaTakuMxeobpasom,

KaK 3apaXXeHusl 3JKTonapasuTamu.
B NpecHOBOAHbIX cucremax
MCMOSIb30BaHME MOBAPEHHOW COMK
(NaCl) gaBnsetrca  3(PPEKTUBHBLIM
cnocobom YHUUTOXEHUS
6onblMHCTBa napasuToB, B
TOM uncne, 6akTepuanbHOro

3abonesaHus xabp. Ecnn obpaboTka
COMbO HE NMOMOraeT, UCMOb30BaHWs
dopmanmHa (HCHO) wunu nepekucu
Bogopoaa (H202) obbl4HO XxBaTaeT
ANs  neyeHuss NobbIX  OCTaBLUMXCS
napasuTapHbiX WH@ekuui. KynaHue
pbl6 B pacTBOpe npasvKBaHTena W

¢pnybeHaaszona Takke [OKa3aHHO
aBnsetrcd  3PdeKTHBIM  CpeaCcTBOM
NMPOTMB 3KTOMapa3uToB.

Takxe A0Ka3aHO, YTO MexaHu4veckas
punbTpauma  ABNSETCA  AOBOJBLHO
a¢ppeKTUBHLIM METOAOM NPOTUB
pacrpoCTpaHEHUs SKTOMapasuTOB.
Mcnonb3oBaHue 70-MUKPOHHOM
bunbTpytoLLEen TKaHW yaanseT
HeKoTOpble CTaAun Pa3BUTUS
Gyrodactylus, a 40-M1MKpoHHas
(punbTpoBanbHas TKaHb MOXET
yAaNUTb SiMLa PasINyHbIX
napasuToB.

Hanbonee HagexHbIM cnocoboMm
06paboTkn ABNSETCA OKYHaHWeE pblb
B BaHHy C paCTBOPOM XWMMW4YECKOro
Bewecrtea. OAHako, Ha MpaKTuKe,
[aHHbIN METOA HEOCYLLECTBUM,
NOCKO/bKY 06beMbl 06pabaTbiBaeMol
pbibbl  4acTO  C/IMLIKOM  BEJUKMW.
Bmecto 3Toro pbiba coaepxuTcs B
bacceiiHe, rae MoOCTynfeHWe BoOAbl
OTK/IIOYAETCA M OKCUreHauust wuam
aspaums bacceiHa OCyLLECTBNSIETCS
3a CYeT pacnbiutenen. B 6accenH
pobaBnsieTcs pacTBOp XMMWUYECKOro
BELLECTBa, B KOTOPOM pblby
OCTaBNAOT NnaeaTb B
onpeaeneHHOro BpEMeHMW.
3aTteM noOCTynneHne BOAbl ONsiTb
OTKpbIBAETCS U, NO Mepe BoA00OMeHa
B 6acceliHe, pacTBOp MNOCTEMEHHO
pa3baenserca. Boga, BblTekarowwas
n3 bacceliHa, pa3baBnsieTcs BOAOW,
Haxoaslelncs B cucteme Y3B, notomy
KOHLEeHTpauusi B buodunbTtpe

O6yaeT 3HauUTENbHO HWXE, 4YeM B
obpabotaHHOM  b6acceiiHe. Takum
obpazom B oTAenbHOM b6acceiHe
MOXHO AOCTUYb OTHOCUTENBHO
BbICOKOW KOHLIEHTPALIMN XUMUYECKOrO
BELLECTBA C LENbl0 YHUYTOXEHUS

Te4yeHne
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napasuTa, B TO e BpeMsl yMeHbluas
BO34EWCTBME  [aHHOMO  CpeacTBa
Ha cucteMmy 6uodunbTpaummn. Kak
pblbbl, Tak n 6GuodunbTpbl MOryT
6bITb  aganTupoBaHbl K 06paboTke
conbto, OpMaIMHOM W MEPEKUCHIO
BOAOPOAQ, MeA/IeHHO  MOoBblas
KOHLIEHTpaLun OT 0AHOM 06paboTku K
apyron. Mocne obpaboTkun HacceliHa,
NosHoro pbibbl, 3Ta BOAQ, BMECTO
BO3BpaTa B CUCTEMY, TaKXe MOXeT
OblTb OTKayaHa B OTAENbHbIN 650K
ANS ferpagaumn.

B cnyyae NKpblI, O[iHaKo,
MCMOMb30BaHNE TEXHUKU OKYHaHWs
ABNSAETCA NOAXOASALLMM COcoboM ans
06paboTKn MWUINIMOHOB 3K3EMMNSPOB
3@ KOpOTKOe BpeMsl, Hanpumep,
npyv  AE3VH(EKUMN  UKPbl  MOAOM.
STOT MeToA TaKkke MOXeT 6biTb
MCNonb30BaH Ans 06paboTku MKPbI,
3apa)keHHow nneceHbto (Saprolegnia),
MPOCTO MOrpyxas MKpy B pacTBOp
conu (7%o) Ha 20 MUHYT.

B WHKY6aUMOHHBLIX LexaX, OTKyaa
pbIbbl yAANAOTCS, Kak TOMbKO OHM
rOTOBbl K Mepexoay Ha BHeELWHee
nuTaHue, 3(pheKTUBHOCTb
6unodmnbTpa nmeet MeHbLLEee
3HayeHne,  MOCKONIbKY  YPOBEHb
aMMUaKa, BbIAENSEMOrO WKPOM W
MasibkaMu, SIBNSIETCS OYEHb HU3KKM.
MNoatoMy o06paboTka npeacraBnseT
coboli bBonee npocTyio  3aaady,
MOCKOMbKY Bbl  AOMKHBLI  CneavTb
TOSMIbKO 3@ BbDKMBAEMOCTbIO WKPbl U
pbl6. CneayeT Takxe OTMETUTb, YTO
06Kt 06bEM BOAbI B UHKYHALIMOHHOM
Liexe siBnseTcs HebonblnM, NO3TOMY
MosiHasi 3aMeHa BOAbl HOBOM MOXET
6bITb  OocywecTBneHa 6oictpo. B
CBS3M C 3TUM Bbl MOXeTe 6e30macHO
NMPOBECTU YAAYHOE JleYeHWe UKpbl

M pbl6 B WHKYOGAUMOHHOM LiExe,
06paboTaB 0AHOBPEMEHHO BCHO
cucTemy.

O6paboTka Bcel CMCTEMbI B

KpynHbix Y3B npeactaBnsieT cobol
6onee puckoBaHHOE AeNCTBHE.
OCHOBHbIM NPaBUIOM ABSKOTCA
yAep>XaHue KOHLeHTpaLum Ha
HM3KOM YpPOBHE W MNpOBEAEHNe
06paboTkn B Te4eHne 6onee AONroro
nepvoda BpemeHu. 3TOo TpebyeT
BHMMaHUS M onbiTa. KoHUeHTpaums
[O0/HKHA MEeANEHHO MOBbILATHCA

oT o06paboTkm Kk o0b6paboTke, a
MeXZy HUMM cnegyeT  OCTaBWTb
HEeCKOMIbko AHel 6e3 06paboTky,
yTo06bl MOXHO 6bINO BHMMATENBHO
npocneauTb 3a B/WUSIHUEM [AAHHOM
KOHLEHTPaLMN Ha CMEPTHOCTb

pblb, WX MoBeAeHMe W KayecTBo
BoAbl. ObbIYHO Kak Yy pblb, Tak n B
6uodnnbTpe NPOUCXoanT adanTauus,
MO3TOMY KOHLEHTpaLMs MOXeT
yBeNMuUMBaTbCs 6€3 oTpuuaTenbHbIX
3(peKTOB, YTO YBENNYMBAET
BEPOSATHOCTb YHUYTOXEHUS
napasuta. Conb OTAMYHO MOAXOAMT
ANs [ONrOBPEMEHHOM 06paboTku,
HO ¢opManMH TakXke YCnewHo
ncnonb3oBanca B TeyeHne 4-6
4acoBbIX NEpUOAOB. bruodunbTp
MpOCTO afanTupyeTcs K (opManuHy
M pasnaraer 3TO BELWECTBO TakK
Xe, Kak u nobon apyron yrnepog,
NpoMCXOAALWMA M3 OpraHUYecKux
COEVHEHWI B CUCTEME.

Kak 6b1/10 0TMEYEHO BbILLIE,
HEBO3MOXXHO MPUBECTUN TOUHbIE
KOHLIEHTpaLMKN 1 peKkoMeHAaLmun

MO NUCMOb30BaHMNIO XUMUYECKNX
BelecTB B Y3B. Bua pbl6, nx pasmep,
TemnepaTypa BOAbl, €€ >ECTKOCTb,
KOMIMYECTBO OpraHUYecKmx
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BELIECTB, CKOPOCTb BOA00BMEH3,
ajantaums M T.O. — BCE [O/MKHO
MPUHUMATBLCS BO BHUMaHMe.
MosTomy HUXXENpUBEAEHHbIe
yKasaHus ABNAOTCS oYyeHb
NPUGAU3NTENBHBIMU.

Conb (NaCl): [llpuvMeHeHne conu
ABNSAETCA OTHOCUTENBbHO 6e30MacHbIM,
M OHA MOXET WCMnoab30BaTbCA
B MNPecHoOM Boae ANd  JleyeHus
«MaHKn», 6onesHn 6enbix nATEH
(uxtnodTpuosa,  Ichthyophthirius
multifiliis) wn  pacnpocTtpaHeHHoro
rpubka canponerHun. Bnenarmyeckoi
dase uxTmodTUPMYC MOXET OblTb
youT KoHueHTpaumen conu 10%o, a
HOBble pe3ynbTaTbl YKa3blBAOT Ha
TO, YTO [OHHble CTaguv pasBuUTUS
normbatoT npu  15%o. XKuakoctu
opraHusMa pblb cogepat okono 8%eo
CONMM 1 60MBLIMHCTBO NPECHOBOAHbIX
pbl6 BblAEPXXMBAKOT CONEHOCTb BOAbI,
NpUGAM3NTENbHO paBHYD 3TOW, C
TEYEeHMe HeCKONbKMX Hepenb. B
MHKYBALMOHHOM Liexe KOHLEeHTpaums
3-5%o0 npepoTBpaTUT rPUBKOBBLIE
NHbEeKUMN.

dopmanuH (HCHO): Huskne
KOHLUeHTpauun copmanuHa (15 mr/n)
B TeyeHue ponroro BpemeHu (4-6
YyacoB) C YCMEXOM WCMOJMb30BasiUCh
ons  obpaboTkM  MpoTMB  BMAOB
Ichthyobodo necator (Costia),
Trichodina sp., Gyrodactylus sp.,
NPUKpeneHHbIX PECHUYHBIX
nHdy30puii U nxtmodTmpuyca. Mpu
KOHLEHTpauun okono 8 Mr/u/m2
nnowaan bnouneTpan TeMnepaType
150C  ¢dopManMH  OTHOCUTENBHO
6bICTPO pa3pyLaeTcs B buodunbTpe.
OpaHako opManuH MOXET CHU3UTb
CKOpOCTb  npeobpa3oBaHMs  a30Ta
b6akTepuamu B bruodunbTpe.

Nepekucor Bogopopa (H,0,): He
MCNONb3YeTCA LUMPOKO, XOTS OMbIThl
fann MHoroobellatolmne pesynstaThbl
OTHOCUTENIbHO €ee WCMOoJSIb30BaHUs B
KayectBe 3aMeHuTenss dopManmHa
Mpu  KOHUEHTpaumsax mexagy 8 u
15 Mr/n B TeyeHne 4-6 uyacos.
S deKkTnBHOCTL BrodmnbTpa MOXeT
CTaTb XyXX€ MWHMMYM Ha 24 4aca
nocne obpaboTkn, HO OHa BEpPHETCSH
K HOpMasibHOMY 3HAYeHUIO 3a
HECKOJIbKO YaCoB.

Micnonb3oBaHue Apyrnx XMMUYECKUX
CPEeACTB, TaKMX KaK MeaHbIN

KyrnopocC 1nv XniopaMuH-T, He
pekoMeHayeTcs. OHM O4eHb
3(eKTUBHbI B NeYeHnn, HanpuMep,
6akTepuansHoro 3abonesaHus xabp,
OOHAKO BEpOSITHOCTb  Cepbe3HOro
nospexaeHuss 6uodunbTpa O4veHb
BE/IMKanBeCbNpoLLeccpeLmpKynaumnm,
a TaKkKke MNpPOM3BOACTBA, MOXET
MOHECTU TSXKeNble NoTepu.

Mpun obpaboTke bakTepuanbHbIX
MHEKUMIN, Takux Kak QypyHKynes,
BMbpno3s unn BKD, eanHCTBEHHbIM
cnocoboM nevenHus polb sBRsSeTCs
MCrosb30BaHME aHTMONOTUKOB.

B HekoTOpbIX ciyyasXx pbibbl

MOryT 3apa3vTbCs NapasuTamu,
XUBYLLUMMW BHYTPU MX, U CNocobom
yAaneHus TakoBbIX TaKXe SABNSIOTCS
AHTUONOTUKN.

AHTMOMOTUKM  MOAMELLMBAIOTCA B
KopMa Ans pbl6 M CkapMAMBaOTCA
MO HECKONIbKy pa3 B [eHb B
TeyeHue, Hanpumep, 7 uin 10 gHen.
KoHUeHTpaunsaHTMOMOTUKOBAOMKHA
6bITb 4OCTAaTOYHOW AN1F YHUHTOXKEHMS
6aKTepuii 1 NPONMCaHHYIo
KOHLIEHTPALMIO IEKAPCTBEHHOIO
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npenapata wu Bpemsi 06paboTKu
cnefyeT  TwaTenbHO  cobnioaarts,
[aXke ecnu pbibbl NepecTaloT yMMpaThb
BO BpeMsi neveHus. Ecin obpaboTka
npekpawaeTcs nepea OKOHYaHWeM
NPOMMCAHHOIO CPOKa, CyLlecTByeT
BbICOKMIA PUCK TOro, YTo WMHpeKums
HaYHETCS 3aHOBO.

O6pabotka aHTMObMOTMKaMn B Y3B
MMeeT Manoe BAnsHWE Ha GakTepuii
6rodunbTpa. KoHueHTpauum
AHTMOMOTMKOB B BOAE, MO CPABHEHUIO
C WX KOHUEHTPaUMSIMX  BHYTpW
pblb, obpabaTbiBaeMblX KOpMamu C
NeKapCcTBOM, IBNAOTCA OTHOCUTENBHO

HU3KUMKM, W UX  BO3AENCTBUE
Ha ©GakTepuii  GuodunbTpoB  —
3HauuTeNbHO  Hxke. B nobom

cnyvyae HeobxoaMMO BHUMATeNbHO
cneauTb 3a napameTpamm KadecTsa
BOAbI, 4TO6bl O6Hapy>uTb ntobble
N3MEHeHWs, MOCKOJbKY OHU

MOryT YKa3blBaTb Ha Kakoe-nmbo
BO3AeNCTBME Ha 6nocdmnbTp. MoxeT
noTpeboBaTbCs U3MEHEHME PaLMOHOB
KOPMJIEHUSI, UCMO/b30BaHNE
60nbLIEro KOMMYEeCTBa NOANUTOYHOM
BOAbl UM U3MEHEHME pacxoda Boabl
B CUCTEME.

CornacHo npeanucaHusaM MeCTHOro
BETepUHapa, MOryT WCMOJib30BaTbCs
pasnnyHble aHTUBMOTVKK, TaKMe KaK
cynbaanasnH, TPUMETONPUM UK
OKCOJIMHOBasi KUC/OTa.

JNeyenue npotumB IPN, VHS (BupycHoii
remMopparmyeckon cenTuuemMmmm)

WM OpYyrMx BMPYCOB HEBO3MOXHO.
EavHCTBEHHBIM cnocobom ans
n3baBneHns OT BUPYCOB SIBNSIETCA
ocBoboXxaeHme Bcero pblbHOro
X039MCcTBa OT pblb, Ae3MHbeKUms
CUCTEMbI U HauMHaHWe Bcel paboTbl
3aHOBO.
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lNMpou3BoacTBO CMOJITA JIOCOCA B
Yunun

Poct  uwnuickoro
nococs B 90-e rogpl noTpebosan
YBEIMYEHNS]  CHAOXEHWsI  CMOJTTOM
NPECHOBOAHOIO NMPONCXOXAEHNS,
KOTOpPbIM 3apbl6N1sifIMCb MOPCKME Caaku
ona Haryna. CMONT npou3Boawics B
peyHonBoAenIno3epax,raesosabbina
C/TULLIKOM XOJI0AHOM. 3TO NPON3BOACTBO
MPUYMHSINO BPE, OKPY>KaKOLLEN cpefe.
BHeapeHue peumpkynsiumMmM  MoMOrIo
pbiboBOAaM, BblpaLLMBALOLLMM
CMOfTa,  MPOM3BOAMTbL  OFPOMHbIE

MpoV3BOACTBA

8.1
NcTouHumk: BeHT Xénrop

NnnocTpaums Y3B ans

BblpallluBaHUA

o6beMbl MOCaAOYHOro MaTepuana

MpY 3HAUUTENIbHO MEHBLUMX Pacxodax
M 3KOMOTMYECKN YUCTBIM CrIOCOHOM.
OnTMarnbHbIE YCI0BUSI BblpaLLMBaHWs]
Takke npuBenn k 6onee 6bicTpoMy
POCTY, 4YTO MO3BO/IM/IO MPOU3BOAUTD
YeTbipe NapTMM CMOJTa B rod, BMECTO
OHOM MapTMM B rod Mpu MpexHen
TEXHONIOMMK. 3TO U3MEHeHWe caenano
BCIOMPOM3BOACTBEHHYOLIENOYKybonee
MNaBHOM, BCIEACTBME MOCTOSIHHOIO
NOTOKa CMOJITA, BbICAaXKMBAEMOIO

B CagkW, OTKyda KpymHbIM 10COCh
061aBMBaETCA B NOCTOSIHHOM TeMMe U
B MOAXOASILLEM 4151 pblHKa pa3mepe.

cMonta B Yuaw,
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BoipawmsaHue Tiop60 B Kutae

Peumpkynaums MOPCKOM BOAPbI
ABNSAETCA pacTyllen  oTpacsbio,
NpOU3BOAALLIEN MHOIO BUOB, TaKMX KaK
rpynepbl, 6appamyHau, KoponeBckas
MaKpenb, nantyc, kambana wu ap.
Tiopbo — noaxogsawwmin Bua Ans
PELMPKYNSILIMOHHOM TEXHONOMM,
KOTOPYHOMPUMEHSIIOTTaKOKENKUTaNCKME
pbl60BOAbI. Mpon3BoOACTBEHHbIE
pe3ynbTaTbl TaKUX YCTaHOBOK
MOKa3bIBaIOT, YTO THOPHO OYEHL XOPOLLIO
pacTeT B MO/IHOCTLIO KOHTPOSIMPYEMBIX
ycnosusix. OnTMManbHas Temnepartypa
ANs BblpalumBaHusl Topbo MeHsieTcs
C ero pasMepoM M OH, KaK MpaBuo,
YYBCTBUTENIEH K M3MEHEHWUSM YCIIOBUM
obutanms. WcknoueHne noaobHbIX

M3MEHEHWI, MO-BUAMMOMY, OKYMaeTCs

NcTtounnk: AKVA group.

Nnnoctpauma 8.2 X03sicTBO Ans  BblpawmeaHua Tiopbo B KuTae.

npy BblpaluMBaHM TOpbo, NMOCKOsbKY
TIOp6bO0 BECOM 2 Kr MOXeT O6bITb
BblpalLleH 3a ABa rofa, Toraa Kak npu
06bIYHbIX YCIOBMSIX BbIPALLMBaAHUS 3TO
3aHMMaeT 4 roaa.

O6pasuosble hopenesbie
X0391CTBa B [JaHum

[laHns, HECOMHEHHO, sIBNSIETCS
NNAEpOM B 3KoMornyecky 6e3onacHom
¢openesoacTse. Crporue
aKonornyeckme TpeboBaHNs 3actaBunm
pbi60BOAOB BHEAPSTH HOBbIE
TEXHOSOMM, YTOObI CBECTU K MUHUMYMY
KOIMYECTBO COPOCHON BOAbl CO CBOMX
XO3SMCTB. Peumpkynaums BHeapsnach
nyTeM CO3A4aHMA TaK Ha3blBaeMbIX
«06pa3LoBbIX PbIOHbIX XO35MCTB» C
Lenblo  yBenMyeHust  MpOoM3BOACTBA
1, OQHOBPEMEHHO, CHKEHMSI
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NnnocTpaums 8.3

O6pa3suoBoe

XO3A1CTBO B HanHnn.

Nctounnk: Kope MukenbceH, Danish Aquaculture.

BO3AEMCTBMN Ha OKPY>KaloLLyto cpeay.
BMecto  Mcnonb3oBaHWMS  OFPOMHbIX
06bEMOB BOAbI M3 PEK, Ha XO3SCTBa
HaCoCaMMMNOAAETCAVPELIMPKYIMPYETCA
OrPaHNYEHHOE KOMMYECTBO MPYHTOBOM
BOAbl U3 ee BepxHUX coes. dddeKT
TaKoM TEXHOMOMWN 3HaUMTENEH: 6onee
MOCTOsIHHAs Temrnepatypa BoOAbl B
Te4yeHne BCero roaa, B COBOKYMHOCTM
C  COBPEMEHHbIMM  YCTaHOBKaMMU,
npuBOAMT K 60nee BbICOKMM TeMnaMm
pocta u 6onee addekTBHOMY
npou3BoACTBY Npu  6Honee  HU3KUX
pacxoaax, BK/OYasi MHBECTULIMOHHbIE
pacxogbl. lonoxuTencHble 3ddeKTbl
3KOJIOrMYECKMX BO3AENCTBUI NMOKa3aHbl
Ha unnocTpaumn 6.6 Masbl 6.

Peunpkynsums v nonosHeHue
3anacos

YuncTble pekmn 1 03epa 1 eCTECTBEHHbIE
3anacbl pblb CTanm BaXKHENLLEN LIENbIO
OXpaHbl  OKpYXaloLlen cpeabl BO
MHOrMX CTpaHax. CoxpaHeHue Npupoabl
MyTEM BOCCTQHOB/IEHWSI MPUPOAHbIX
MecToobuTaHuA U 3apblbneHnst Bopa
MCUE3AOLLWMM BUAAMU UMK NIUHUSIMU
pbl6  SBNSIETC OAHOM M3  MHOMUX
MHMUMATMB. Huke npuBOAATCS Tpu

npyMepa  MNPOrpaMM  MOMOJIHEHWS]
3anacos.
Kymxa SIBNSIeTCS Moy nsipHOM

CMOPTUBHOM pblboi, obuTatowen BO
MHOMMX pekax [aHuw, rae novtM B
KaXkaoW peke eCTb CBOSsl, OTAe/NbHas
NMHUS AaHHOro Buaa. Korga kymka
AOCTUraeT MoJSIOBOA 3penocTy, OHa
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BO3BpaLL@eTcd W3 Mops B  CBOKO
poOOHYIO peKky Ans Hepecta. B yactu
[aHum, HasbiBaeMon OroH, pexkn Bbinu
BOCCTAHOB/IEHbI, @ COXpaHMBLUMECS
AVKME  NMHMKM  BbliM  chaceHbl €
MOMOLLbIO  MPOrpaMMbl  3apblbnieHus,
ONMMpatoLLIENCS Ha aKBaKyNbTYpy B Y3B.
CospeBlune pbibbl  OTNABAMBAIOTCS
3NEKTPOYAOYKOM, 3aTeM OT  HuMX
Noy4aroT MKPY, KOTOpast MIHKYbupyeTcs
B Y3B. lNpubnuantensHo 4epes rog
MOTOMCTBO BbINYCKaeTcd B Ty Xe
peKy, oTkyaa ObliM BbUIOBMAEHbI WX
poauTenu.

Bblnin  cnaceHb! pa3ninyHbIE JIMHUN WU
MOXXHO HaaeATbCA, YTO MO NpoLLECTBUA

HeobXoAMMOro BpeMEHU, KyMxa
CMOXXETCAaMOCTOATENbHOCYLLIECTBOBATH
B JIaHHOM MecCTe 0bUTaHuS.

OyeHb BaXXHbIM pe3yNibTaToOM SIBNSIETCA
TO, UTO, BC/IEACTBUE 3TOW NPOrpaMMbl,
CrOpTVBHbIE Pbl6OSIOBbI, TOBSILLME PbIOY
¢ 6eperos [lJaHnn, UMEOT 3HAUUTENBHO
GONMbLUMIMA  LWIAHC MONMaTb  KyMXY,
yeM npexae. o3ToMy pbl6ONOBHbIN
TYpVU3M CTan MpUHOCUTL  XOpoLUMe
A0XO0/ibl MECTHbIM MPEANPUSTUSIM,

TakKMM KaK T[OCTUHWLbI, KEMMUHIK,

pectopaHbl M T.4. Takum 06pasoM,
BO3HMK/A B3aMMOBbIrOAHAs CUTyaLums,
Kak Ans Npupoabl, TaK U AN MECTHbIX
KOMMEpPYECKNX MHTEPECOB.

Nnnioctpaumsa 8.4 dotorpadma caenaHa B r. bocaHcka Kpyna B BocHum u
lepueroBuHe, rae, npu noagepxke ®AO, 6bl1 HayaT CXOXMW MPOEKT Mo
MOrMoJIHEHMIO 3anacoB. BblpalnBaemMbiMK BUAaMu SBASKOTCA opesb, Xapuyc

N OYHAWUCKWUIA NTOCOCh.

- 66 -



8. AHaNM3 KOHKPETHbIX MPUMEpPOB

Meraxo3siicrBa

Mo Mepe pocTa MMPOBOW MpOAYKLUMM
aKBaKybTypbl pasMep  pbIBbHbIX
XO3SCTB MOCTOSIHHO YBE/IMUMBAETCSI.
CerogHa cpegHee npeanpusTe Mo
MOPCKOMY CaAKOBOMY pbl6OBOACTBY
B HopBermm npousBoaAMT  OKOJO
5.000 TOHH sl0COCA B ro4 TONLKO Ha
OfHOM Xxo03s1cTBe. B npecHoBOAHOM
aKBaKy/bType pa3Mep X035MCTB Takoke
pacTeT, a B psige CTpaH, 0COBEHHO B
A3nK, YCUNMBAETCS KOHKYpeHUMsi 3a
3eM/II0 U BOAY.

Ha3eMHble xo3sicTBa (B dopMe Y3B)
paccMaTpuyBatoTCs Kak byayLumi
Cnocob BblpaluMBaHKsl 06LEKTOB
pbiboBoacTBa. OHWM 3aHMMaOT Mano
Mecta M noTpebnsoT Mano BOAbl.
MpoaoBoNbLCTBEHHAs 6€30MacHOCTb U
YpOBeHb KOHTpons B Y3B sBnsoTCA
BbICOKMMK, @ BbIXOA MPOAYKUMM —
MOCTOSIHHBIM W MPeACcKa3yeMbIM.

BeposiTHee Bcero, B byaywem 6yayT
CTPOUTLCS MEraxo3aMCcTBa 3aMKHYTOMO
BOAOCHAbXeEHWS, CBOAALLMEKMUHUMYMY
KaK 3KOJIormyeckune Bo3aencTBus,

Tak n cebectoMMoCcTb, U, B TO Xe

Unnioctpaumsi 8.5 TpexmepHbi pUCYHOK Meraxo3siictBa € 6acceiiHamm
AvameTpoM 15 MeTpoB, 06beM KaXaoro M3 KOTOPbIX MOXET A0CTUraTh 6onee

500 m3.

SKonornyeckme BO34ENCTBUS
aKBaKy/NbTypbl  TakXXe  Bbi3blBalOT
becnokoictBo.  Y3B  ummetoT  psig

MPENMYLLECTB, KOTOpble MOryT 6bITb
MOME3HbIMKA B MacCOBOM MPOM3BOACTBE
pbibbl. B HEKOTOpPbIX 30HaX MOpCKWe
XO34MCTBA  HEMOMyNsiPHbl,  MO3TOMY

BPEMS, EXEeQHEBHO MpoM3BOAsLIME
MOCTOSIHHbIE 06beMbI Pblbbl 4151 PbIHKa.
MopobHble xo3sicTBa MOryT 6biTh
pasmeLleHbl B6nn3un 6onblumnx ropoaos
WK B NYCTOHACENEHHbIX 30HaX, OTKyJa
OHW Nerko MoryT MOCTaBMsATb CBEXYHO
pbIby noTpebutensm.
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[1pnnoxxeHue

KOHTPONbHbIN CNUCOK, KOTOPbI/ HYXXHO UCNOJIb30BaTb NPU BHEAPEHUM
CMCTEMbl PeLMpKYI[aLnn

1.0 WUHdopmaums o npoekte
1.01 Llenn n 3agaumn npoekTa
1.02 Buabl pbib, kKoTOpble ByaeT BbipalmBaThCs
1.03 O6bEMBI NPOM3BOACTBA B rof — B TOHHAX M Yncnax
1.04 Pa3mepbl pbib (Ha BxoAe U Ha BbIxoAe) — MnaH
NpOW3BOACTBa
1.05 KonunuyecTtBo napTuit B rof
1.06 Onpenenute kopMoBol koadduumeHT (KK)
1.07 CyLuecTBYIOLLME YepTexun 1 apyras AoCTynHas
nHdopmaums
1.08 EcTb nn paspelueHme Ha cOpoC CTOYHbIX BOA.
OrpaHunyeHusi, ypoBEHb [A03BOSIEHUS U.T.4.
1.09 Hanuuve ynpaensitoLero Xo3sucTBoM MM cneunanmcta
no puiboBOACTBY
1.10 [Opyrasi cywecTtseHHO BaXkHast MHdopmaums, ocobble
npobnembl 1 np.
2.0 WHdopmauums o xossiictee
2.01 ConéHast nnn npecHasi Boaa

CopepykaHue conn B MOPCKOi Boae

2.02 [lOCTYMHBIN UCTOYHMK BOAbI
Mopckasi Boaa, peka, KonoZeL, rpyHTOBbIE BOAbI,CKBaXKMHa

2.03 Kakoe konnyecTBo BOAbI AOCTYMHO
(InTpel B cekyHay)

2.04 TemniepaTtypa BoAbl
JleTom / 3umoii
[HeBHble / BeyepHue konebaHus

2.05 AHanus Bofbl
PesynbTaThl
pH
2.06 MoroaHble ycnosusa: MakcumasnbHast / MUHUMasnbHast

TeMnepaTypa Bo3/yxa
X0noaHble 31Mbl, CUMbHAs dXapa JIEToM U p.
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2.07 CocTosiHMe MecTa 3acTpPOMKM

2.08 TemnepaTtypa No4YBbl: MAaKCUMYM / MUHUMYM

2.09 MMeeTcst N 3eMenbHbIi ydacTok. PopMa 3eMenbHOM0 yyacT

2.10 MmeeTca M mecTo AN1A OUYMCTKM CTOYHbIX BOZ,
MecTHble npyapbl, 30Ha UHOUABTPaLUK

2.11 YpoBeHb rpyHTa

2.12 MeCTHbIe NCTOYHMKM 3M1eKTpO3HEprun. Nepeuncnuntb

3.0 UYto npeacrtaBnsier coboii npeanpusTe

3.01 HepecToBoe X0351MCTBO

3.02 MUTOMHUK / NepBoe KopMIeHne

3.03 MoapalumBaHune / JIMUMHKN

3.04 Haryn

3.05 MaTtouyHoe cTafo

3.06 Mpon3BOACTBO XMBbIX KOPMOB

3.07 OuuncTHOE oTAeneHue

3.08 KapaHTuHHOe oTaeneHne OTaeneHre akkimMaTusaunm

3.09 Ouuctka npu Bogo3abope

3.10 OumnCTKa CTOYHbIX BOA,

3.11 CopTtupoBka / 065108 / [JocTaBKa >XUBOW pbiObl

3.12 MepepaboTka / ynakoBKka / XonoaunbHbIi cknag /
obopyfioBaHWe AN NPOU3BOACTBA Jibaa

3.13 JTabopaTtopusa / Mactepckas/Oduc / Cronosas

3.14 ABapuiHbIN reHepaTop

3.15 KvcnopoaHbIli reHepaTop / aBapuitHasi KUCIOpoAHas
EMKOCTb

3.16 Moporpes Boabl / CncTeMa oxnaxaeHns

3.17 TpeboBaHus K 34aHMI0, N301auUms

3.18 ApxuTekTypa OKpecTHOCTH
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OCHOBHbIE acCneKTbl

* [omoub pbiboBOAaM B Npeobpa3oBaHUM CBOMX XO35MCTB B Y3B.

e BBeeHne B TEXHOIOMMIO U METOAbI YNPaB/EHNS.

e PekoMeHaaUuM NO HaaneXallen npakTuke u 0630p NiaHMPOBaHUSA
N UHBECTULIMMN, HEOBXOAMMBIX ANS NEpexoda Ha PEeLMPKYISLMIO.

e OnMcaHmne OYNCTKN BOAbl M 0OpaLLEHNSt CO CTOYHOWN BOAOW.

e [TpuMepbI U3 pasfIMYHbIX NPOEKTOB Mo Y3B

ABTop, ko6 bpanHbanne n3 komnaHum «AKVA group», 6onee 30 net
paboTaeT B 0651acTn akBakynbTYpbl B Y3B B pa3HbIX YacTaX CBETA, Kak
B cdhepe Hay4HbIX UCCneaoBaHWi, Tak U Ha npakTuke. OH aBnseTcs
OJHUM M3 BeAyLMX 3KCNepToB B AaHHOM 06nacTv, UMEET CTEeMneHb
MarucTpa, nosay4eHHyto B KoneHrareHCKoM YHUBEpPCUTETE U SIBASIETCS
BnagenbLeM cO6CTBEHHOIO pbIOHOro X035MCTBa.

Hactosilwee pykoBOACTBO M34aHO MexayHapoAHOM opraHu3aumen
«EBPOOULL» npwn nopgaepxke Cyb-pernoHanbHoro 6iopo ®AO no
LleHTpanbHOM 1 BocTouHou EBpone.
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