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enp  maHHBIX ~ METOAMYECKMX  yKa3aHMH-  CHOCOOCTBOBAaTH  Pa3BUTHIO U
COBEPILIECHCTBOBAHUIO IMPAKTHUYECKUX HABBIKOB ywammxcd. [Ipm sTom npennonaraercs, uro MY
OyIoyT CIY)KMTb JOINOJHUTEIbHBIM  MaTE€pUaJOM IPU  PACCMOTPEHUM  TEOPETHUECKUX
BOITPOCOB 0 JUCUUIUIMHE ««BplpamyBanue pblObI B YCTaHOBKaX 3aMKHYTOIO
BOJIOCHAOKEHUS».

[Ipennaratorcss 3ajaHust JUIs  BBIIOJHEHMs J1a0OPAaTOPHBIX paboT, 3aKperuIsiolue
METOJMYECKUI  MaTepual U  IO3BOJSIIOIIME  NPUOOPECTH NIPAKTUYECKUE HABBIKM IO
JUCLUTIIINHE.



Bsenenue
Crporuve 53KOJIOTMYECKHUE OTPAaHWYECHUs, HAMPABICHHbIE HA MHUHMMH3ALUIO 3arpsi3HEHU OT

PBIOOBOJHBIX 3aBOJIOB U aKBaKYJIbTYPHBIX XO3SHCTB B pa3iMUHBIX CTpaHaX Mupa mociayx uiu
CTUMYJIOM K OBICTPOMY TEXHOJOTHYECKOMY Pa3BUTHIO YCTAaHOBOK 3aMKHYTOI'O BOJOCHAOKEHUS
(Y3B). Kpome Toro, peuupkyisius BOAbI oOecreuyuBaeT Oojiee BBICOKOE M CTa0MIBHOE
MPOU3BOJICTBO TMPOIYKIIMN aKBAaKYJIBTYPhl C MEHBIIUM PHUCKOM BO3HUKHOBEHHUS OOJIC3HEH, a
TaKKe JIydlllde BO3MOXXHOCTH JJIi KOHTPOJSl TMapaMeTpoB, BIMSIONIMX Ha poCT, B
MHKYOAlIMOHHBIX IIeXaX.
AKBaKyJlnbTypa B YCTaHOBKax 3aMKHyToro BojocHaOxkenus (Y3B), mo cyrtu, sBusercs
TEXHOJIOTHEH /Ui BBIPAIIMBAHHUS PHIO WJIM JPYrUX BOJHBIX OPraHU3MOB C TOBTOPHBIM
UCIIONIb30BAaHMEM BOJABI I Leieid mpou3BoAcTBa. JlaHHAas TEXHOJOTMsS OCHOBaHAa Ha
NPUMEHEHUH MEXAaHWYeCKUX U OHUOJOrMueckux GUIBTPOB U, B CYIIHOCTH, MOKET
WCIIONIb30BAThCS JUISl BBIPANIMBAHUS JIOOBIX OOBEKTOB aKBaKyJIbTYphI, HampuMmep, pbIO,
KPEBETOK, IBYCTBOPYATHIX MOJUIIOCKOB U T.]I.
Tem He MeHee, PEUUPKYIALUOHHBIE TEXHOJOTHMM NPUMEHSIOTCS, TJIaBHBIM 00pa3oM, B
PBIOOBOICTRE.
V3B wucnonp3yloTcsi B IMIMPOKOM CIEKTPE TPOU3BOJCTBEHHBIX EAMHUI[: OT OTPOMHBIX
MPOMBINUICHHBIX TMPEANPHUATHA, TPOU3BOISAIIMX MHOTO TOHH DPBIOBI B TOJ, JIO HEOOJBIIHX
CHEIMAIM3UPOBAHHBIX CUCTEM, UCIIOIb3YEMbIX ISl IOMOTHEHUS 3aM1aCOB UITU JIJISl CIIACEHUS
MCYE3aI0IINX BUJOB.
1. Tema 1. YcTpoiicTBO cHCTEMBI YCTAHOBKH € 3aMKHYTBHIM HHKJI0M BOJOCHA0KEHHS.
OcHoOBHbBIE y3J1bl, KOMILIEKTaIUsl, 000py10BaHue.
Heap padorbl: M3yuyuTh yCTPOHCTBO CHCTEMBI YCTAHOBKM C 3aMKHYTHIM ITHKJIOM
BOIocHa0keHus. Ee OCHOBHEBIE y37Ibl, KOMIUIEKTAIIMIO U 000pYAOBaHUE.
V3B mpeacraBisier co00il 3aMKHYTYIO CHUCTEMY, MPEIHA3HAYCHHYIO ISl TOJICPIKaHMS

ONTUMAIBHBIX YCIOBUHN JKM3HEEATEILHOCTH BOJHBIX opraHu3MoB (puc.l). [Ipumenenne Y3B B
MPOMBIIIJICHHOM PBIOOBOJCTBE JaeT pPsA HEOCHOPUMBIX MPEUMYIIECTB IO CPaBHEHHIO C

KIIAaCCUYCCKUMHU MCTOAAMHU, TAKUMU KaK BbIpalllUBAHUC pBI6I>I B IIpyaax.

B nocnennee BpEMsA HCIIOJIb30BAHHUC V3B B MMPOMBIIIJICHHOM pLI6OBO,I[CTBC — HauOoIee

MNEPCHICKTUBHAA MHUPOBasA TCHACHIIU .

[Tpuniun paGoTHl YCTAHOBKM 3aKJIOYAETCS B KPYTOBOM [JBM)KEHHH BOJBI MEXIY €€
JIIEeMEHTaMH,  KaXIbli M3  KOTOpbIX  oOecreuyMBaeT  MOJJEp)KaHHE  I[apaMeTpoB

JKU3HEeoOeCIIeueHus B 3a/IaHHBIX Tpe/ieax.
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Pucynok 1. Cxema ycmanosku ¢ 3aMKHYMbIM YUKTOM 6000CHADHCEHUSA

1.baccenin. IlpencraBiser coO0i OHY MIIM HECKOJIBKO €MKOCTEH Ul CoJlepKaHUs PhIObI.
Bacceitn ~ nmomkeH ~— oOecrieuMBaTh  BO3MOXHOCTb ~ OBICTPOTO  yAaJ€HHUS  OTXOJIOB
KHU3HEACATEIIBHOCTH OPTraHN3MOB, CBOOOIHOIO 0030pa, a TAKXKE MCKIIIOYAaTh TPaBMbI PbIO M3-3a

HIEPOXOBATOCTEH TOBEPXHOCTH MJIH YIJIOB KOHCTPYKIUH (PHUC.2).

Pucynox 2. Baccein

2. Mexanuueckuii gpunvmp. CIy>kuT JUIst rpy00il OUUCTKH BOZBI OT HEPACTBOPUMBIX
npuMecel KpyImHO# u cpeaed ppakiuu (puc. 3). Mexanndeckuid GUIBTP HE TOIBKO OUHINAST

BOJLy, HO M CIIY>)KHT 3alIUTHBIM OapbepoM Jj1st OnoduiibTpa.



Pucynok 3. Mexanuueckuit punomp

3.buonocuueckuii guremp (puc.4). llpumensiercs ans CO3MaHUS Cpeabl OOMTaHUS
MHUKPOOPTaHU3MOB, yYacTBYIOIIMX B IPUPOIHOM KPYroBOPOTE BEIIECTB Bogoema. buoduiabtp
IpeCTaBisieT co00i KacKaJ MPOTOYHBIX €MKOCTEH, HANOJHEHHBIX KaMEUIKaMH, MOJIUMEpHOU
KPOUIKOW MM JAPYTMMH BHMJAaMM HEUTpPaJbHBIX K BOJE 4YacTul] HempaBuibHOW (opmbl. Ha
IOBEPXHOCTH 3TUX YACTHUL )KMBYT MUKPOOPTaHU3MbI, AKTUBHO MOIJIOLIAIOIIME U pa3jararoiue

MMPOAYKTHI ) KUSHCACATCIIbHOCTHU pBI6, PACTBOPCHHLIC B BOAC, B IICPBYIO OUCPCAb HUTPUTHI.

Pucynox 4. buonozuueckuii punvmp

4. Ilpomesxcymouynwiti 6ax CIYXUT JJIS TTOJAMEIIUBAHUS CBEXEH BOJIBI, KOMIIEHCHUPYIOIICH
ucnapenue. Pa3nuubble  xumudeckue — J00aBKHM, MpUMEHsEMble s HOJJepKaHUs

THAPOXUMHUYCCKOT'O Oananca BOJbI, TAKKC BBOIATCS HA 9TOM Y3JIC.



5.Boosinotl Hacoc co3maet HaAop BOJBI B cucTeMe, obecrieunBasi ee KpyroBopot. OH
HEOOXOMUM Takke Juis paboThl HambosJee MPOU3BOAUTEIBHBIX YCTAHOBOK HACBIIICHUS

KHCIIOpoioM (puc. 5).

Pucynok 5. Booanoii nacoc

6.Ycmanoska HAacvlueHusl KMCJZOpO()OM MOHTUPYETCA HETOCPECACTBCHHO BBICOKOH
IIJIOTHOCTHU ITOCAaAKH pBI6BI B Oacceiine JOMOJIHUTEIIbHOE HACBIEHUE KHUCJIOPOAOM - OJIWH H3

Ba)XHEHIINX acrekToB pabotsl Y3B (puc. 6) .

6. Ycmanoexa nacvliyerus KUCI0poO0omM MOHTUPYETCSI HETTOCPECTBEHHO Nepe]] 6acceiiHOM,

9TOOBI 00ecneunTh TpeOyeMblil ypoBeHb HachIIeHUs O




Pucynok 6. Ycmanoexa HacvluieHus Kuciopooom

2.1. lIpeumymecrBa Y3B

1. IToaHBI KOHTPOJIb HAJ TEXHOJOTHYECKHUM IporeccoM. OOCITyKUBAIOIIMKN TTepCOHAT
COBPEMEHHOT0 PHIOOBOIYECKOTO XO3SCTBA, OCHAIIEHHOTO aBTOMAaTH3UPOBAHHBIMH CPEICTBAMU
KOHTpPOJII, CBOCBPEMEHHO OTCJICKHBACT THAPOXHUMHUYECKOE COCTOSHHE BOJbI, IMOBEIACHUE U
3JI0POBBE PHIOBI, TOYHO JO3UPYET KOpMa U CIOCOOEH, TAKUM 00pa3oM, CYIIECTBEHHO MOBBICUTH

MPUPOCT TOBAPHOI MPOTYKIUH.

2. HezaBucumoCTh OT HOpUPOJHBIX ychoBui. Y3B mpegocTaBisieT YHUKaIbHYIO
BO3MOXXHOCTh BBIpAIIUBaTh TpeOyemble MOpOJbl pbiO B Jt000# KiMMaTHueckod 30He. boiee
TOTO, KOHTPOJHUPYS TEMIEpaTypy BOJbI, PBHIOOBOJ IMOJIYy4YaeT BO3MOKHOCTH BapbUpPOBATH

KOJIMYECTBO I'PayCcOB-AHEN, 100MBasCh MaKCUMaIbHOU CKOPOCTH POCTA PHIOHIL.

3. MuHUManbHBIN pacxo BOABL. JJIsi MpOMBIIIIIEHHOTO IpeAnpHUsaTHS 3a00p 1 cOPOC BOABI
B MPUPOJHBIE BOJOEMBbI MOXET CYIIECTBEHHO CKa3aThCid Ha CEOECTOMMOCTH KOHEUYHOU
npoaykuuu. TexHosnorus ¢ ucnois3oBanueMm Y 3B mo3Bonser pacxonoBats 100 — 500 mutpos

BOJIbI HA | KT BBIPAIIIECHHOH PHIOKI.

Oxkonoruveckas ynctoTa. [Ipu popmupoBanuu poiHKa cObITa JTaHHBIN (AaKTOp CIOCOOEH CTaTh
onpeaensomuM. [ToTHBINH KOHTPOIh TUAPOXUMHUN BOJIBI, KOPMOB H 3I0POBbS PHIOBI HCKITFOYAET

BO3MOXHOCTH HAaKOIIJICHUA B TOBapHOﬁ MMpOAYKIMU BPCAHBIX AJIA 3J0POBbsS YCJIIOBCKA BCIICCTB.

4. OxoHomuyHOCTh. [lomMuMO MHMHHMMamBHOrO pacxojga Boabl, Y3B cmocoOHa
CYIICCTBCHHO CHU3HUTL 3aTpaThbl Ha KOpMa, MNPCAOCTaBJIdA BCC YCIOBUA JIA KOHTPOJIA 3a HUX
noefaHueM. 3a cyYeT HUKINYECKOTO MCIOJIb30BaHUS BOJbI SKOHOMSTCS SHEPrOHOCUTENIM Ha ee

HIOZIOTPEB.

5. KonTtpons 3a6oneBanuii. 3HaUUTEIHHO JIETYe OrPaaUuTh MOMYISALUIO0 PhIO OT Mapa3uToB
U WH(]EKIuH, TaKk KaKk KOHTAaKT C BHEMIHEW cpemoil orcyrcTByeT. Ecnm 3apaxeHue Bce ke
MPOMU3OILIO, MPOBEICHUE KOMILJIEKCA MEPONPUITUN TO JICYEHHUIO M H3OJISIIUUA 3apaKeHHBIX

ocobeit MMPOBECTHU 3HAUUTCIILHO JICTYC, YEM B OTKPBITBIX BOJOCMAX.

6. VYBenuueHue TOBapHON mnpoaykuuu. B ycnoBusx Y3B orTcyrcTBHE XMIIHUKOB M
JPYTUX BpeIHbIX (PAaKTOPOB MPHUPOIHON Cpeabl 0OYCIaBIMBAET BBICOKHH MPOIEHT BCXOXKECTH
Mmanbka. Pa3nenenue ppi0 Mo BUIaM U BO3PACTHBIM IpyIIaMm JielaeT CO3JAaHHME ONTUMAaJIbHBIX
YCIIOBUHM JKU3HENEATENbHOCTH Oosiee mpocThiM. [lpu mosydeHHH HKpBl OT OCETPOBBIX

XUPYPrU4EeCKUM IyTeM ycioBus Y 3B Mo3BOSIOT MpoBECTH BCce pabOThI ¢ COOIIIOIEHUSIMU BCEX



TUTUEHUYECKUX HOPM M, TaKMM OOpa3oM, cIenaTh MepHo] peaduIMTalud MPOU3BOJIUTENEH

UKpBI 00JIee KOPOTKUM H O€30I1acCHBIM.

7. IlpuMeHEeHEe UHTEHCUBHBIX TEXHOJIOTUI BhIpallliBaHU. OcetpoBblie PBIOHI,
HaIpUMep, PYCCKUN OCETp, TOCTUTAET MIOJIOBOW 3pEIOCTU B MPUPOAHBIX YCIOBUSIX MUHUMYM Ha
8-M rony ku3Hu. Co3/laBasi MIMUTALMIO CE30HHBIX KoJeOaHUH TeMrepaTypbl B IPUPOJIE, IPOLIECC

IIOJIOBOI'0 CO3pPEBAHUA MOXXHO YCKOPUTh MUHHUMYM BIABOC.

[TomyyeHune MONOBBIX MPOAYKTOB OCETPOBBIX 0€3 YMEpIIBIEHHs IO3BOJSET CO3/aTh
MaTO4YHOE CTax0, IIOCTOSIHHO IIPOU3BOJAINEE IIOCAJOYHBIA MaTepHal Uil TOBApHOTO
BhIpaluBanus. VHUIManus Hepecta Npu HMOMOIIM TUNO(U3APHBIX MHBEKUUH oOecrednBaeT

IIJIAaHUPOBAHUEC ITOJTYYCHUS ITOJIOBOI'O IIPOAYKTaA I10 MEPE HGO6XOI[I/IMOCTI/I.

Haceimenne Boabsl kuciopogoM B Y3B mo3BOisieT MOOUTHCS BBICOKOM IIJIOTHOCTH

MOCAKU [0 CPABHEHUIO C IPYTUMH TEXHOJIOTUSMHU PHIOOBOICTBA:
- 0e3 HacelmeHusa 20 Kr/m3;
- HachImeHue Bo3ayxom 40 kr/m3;
- HachImeHue kuciopoaom 60-80 kr/m3;
- HaChIIeHUE KUCIopoom O6omee 25 mr O°/1 cBpie 80 K/,

HyxHO OBITh OCTOPOKHBIM TIPHU BBICOKOM IUIOTHOCTHM IOCAJIKH PpbIObI  Jaxke
KpaTKOBpPEMEHHbIE Nepedor B padoTe YCTAHOBKHU HACBIIIEHUS KHCIOPOJAOM MOTYT CKa3aThCs
KatacTpouyecku. B 3aBUCHMOCTH OT MJIOTHOCTH MOCAKU U TEMIIEPATYPBI BOJIbI IMTOJIHBIA OTXO[

pBI6BI MOXCT HpOPI3OI>iTPI B TCYCHUC CYUTAHHBIX MUHYT.

OcHOBHbBIE TOKa3aTelIM, OIpENesIoNIMe KadecTBO BOAbl B Y3B M ux HOpMBIL,

MMPEACTaBJICHLI B Ta6J'II/II_[e 1.

Taoénuya 1.- Hopmobt kauecmea 600bl npu évipawiueanuu pulovt ¢ Y3B

KpaTkoBpemMeHHO-
OCT nnsa TexHOMOrMYECKHE p P
ITokazarenu . JIONTYCTUMBIE
MTOCTYTIAFOIIECH BOJIBI HOPMBI
3HAYECHUSA
Bs3Bemennrie
no 10 1o 30 -

BEISCTBA, MI/JI

pH 7,0-8,0 6,8-7,2 6,5-8,5




HutpuTtsl, Mr/n

Jlo 0,02

Ho 0,1-0,2

Ho 1

Hutpatsi, Mr/n

2-3

TTo 60

100

AMMOHUNHBIHA a30T,
MT/J1

1,0

Jo 10

AmMHaK cBOOOIHBIH,
MT/J1

Jo 0,05

o 0,05

Ho 0,1

Oxucnsemoctb
ouxpomarnasi, Mmr O/n

Jo 30

20-60

70-100

OKHUCIIAEMOCTD
NepMaHTaHATHAS, MT

O/n

Ho 10

10-15

Jo 40

Kucnopon Ha BeIxone
13 PHIOOBOTHBIX
OacceiinoB, mr O2/1

5-12

Kucnopon Ha BbIxojie
u3 OnopuIbTpa,

mr O,/n

4-8

He menee 2

Hepexon OT TPpaAUILIMOHHOTI'O pLI6OBOI[CTBa K Y3B 3HauuTeIbHO MEHSET pacniopsAa0K IOHA U

HaBBIKH,

OCYIIECTBIISITh YIIpaBJIE€HUWE Kak pbIOOW, Tak W BOJOH, a 3ajada yIpaBieHUsT BOJIOH U

Okcrutyaranus Y3B

HEeoOXOJUMBIE JJIsl YIpaBieHHs Xo3siiicTBoM. Crenuanuct- pbslOOBOJ  JTOJIKEH

MNOAACPIKAHUS €€ KaY€CTBA CTAHOBUTCA TaKoM ke BaH(HOﬁ, KaK yXo/J 3a pr601>i.

Mexanusm, paboTaeT HEmpepbIBHO, B TeueHHe 24 yacoB B cyTku. Hamsop 3a Bcell cucremoit

MO3BOJIIET pbIOOBONY B JIt000O€ BpeMsI UMETh JOCTYI K MH(GOPMAIlUU O COCTOSIHUU CHUCTEMBI, a B

ClTy4ae Ype3BbIUalHBIX CUTYallui OH OYJIeT BbI3BAH CHCTEMOM aBapUMHON CUTHAIM3AIUH.

Hawubomnee Baxxubie pa6oqne 3alavui 1 Ipoucaypbl NEPCUNCIICHBI HUKC.

Ha MMPAKTUKEC BO3HUKACT TAKKC MHOT'O JPYTIUX HOIIOJHUTCIBbHBIX IICTaJ'IeI‘/’I, HO HeO6XO,Z[I/IMO SICHO

BUJIETh 00IIHiA pactiopsiiok. OueHb BaKHO COCTaBUTh KOHTPOJBHBIN CITMCOK BCEX 3ajad,

KOTOPBIC  JTOJIXKHBI

BBIITOJIHATBCA  €XKEIHEBHO,

a TakKXXC€ KOHTPOJIbHBIC

BBITIOJIHACMBIX UCPE3 Ooiee JJIMHHBIC ITPOMEKYTKU BPEMCHU.

CITMCKH




Pucynox BepxHsist mOBEpXHOCTb TPaAULIMOHHOTO KaleabHOIo (PUIbTPa, OTKY/a BOAA CTEKAaeT
BHU3 TI0 3aMIOJTHUTENIO (UiIbTpa
E’xeIHEeBHO MJIM €KEHEJEeNIbHO CIEeMAINCT OCYLECTBIISCT:
* BusyanbpHbIi KOHTPOJIb
MOBEJICHUS PBIO
* BusyanpHbIi KOHTPOJIb
Ka4yecTBa BOJbI (MPO3pAaYHOCTH/ MYTHOCTH)
* [IpoBepka runpoarHaMuKky (TedeHus) B 0acceitHax
* [IpoBepka BbIIaYM KOPMOB KOPMYIITKAMHU
* YaneHue u y4eT MepTBBIX pbIO
* [IpombIBKa BOJJOCOPOCOB OAacCEHHOB, €CITM OHU CHAOKEHBI BEPTHKATHHBIMU TPyOaMu
* OuncTka MeMOpaHbl JaTYUKOB KHCIOpPOJa
* Perucrpanus KOHIIEHTpAIIMK KHCIOPOa B bacceitHax
e IIpoBepka ypoBHEH BOJIbI B IPUAMKAX HACOCOB
* [IpoBepka opcyHOK, MOAAIONIMX BOY HA MEXaHHYECKHE (DUITBTPHI
* Perucrpauus temneparypsl
* [IpoBeneHre aHAJIM30B HA aMMHaK, HUTPUT, HUTpat, pH
* Perucrpanus o0beMOB HCIIOJIB3YEMOM MOAMUTOYHOM
BOJIBI
* [IpoBepka 1aBieHus! B KUCIOPOIHBIX KOHYCaX
* [IpoBepka NaOH wnnu usBecTH, peiHa3HauYEHHBIX AJ1s peryiaupoBanus pH
* [IpoBepka pabotocniocobHoCcTH Y P-n1amn
* Perucrpanus nmorpedieHus anekrpuaectsa (kB1/q)
* AKTHUBAIMs CUCTEMbI CUTHAJIM3AIMU TIepes] YXO0JI0M
E>xeHeneNnbHO WIN €XKEMECIYHO CIIEHUAINCT OCYLIECTBIISET:

* Yuctka OMOPHUIBTPOB COTIACHO MHCTPYKIMH

* CIluB KOHJICHCALIMOHHOW BOJIbI U3 KOH/IEHCATOPA

* [IpoBepka ypoBHS BOZIBI B IPOMEKYTOUYHOM OaKe

* [IpoBepka ypoBHS OCTaBILIErocsi B KUCI0poiHOM OamioHe O3

» Kamubposka pH-meTpa

» KanubpoBka kopmyI1ek

» KanuOpoBKa TaTYNKOB KHUCIOPOIa B pPpIOOBOHBIX OacceiiHax U B CUCTEME
ITpoBepka curHanM3aMy —MIPOBEICHNE CUTHAIN3AI[MOHHBIX TECTOB

* [IpoBepka pabOTOCIIOCOOHOCTH aBapHITHOM 1M01auM KUCIOPOAa BO Beex OacceiHax

* [IpoBepka Bcex HACOCOB M MOTOPOB Ha MPEAMET COOEB U IIYMOB



* [IpoBepka reHepaTopoOB U UX KOHTPOJIbHBIN 3aITyCK

* [IpoBepka pabOTHI BEHTWISATOPOB KameabHBIX (PUIBTPOB

* CMa3bIBaHHE JIEMEHTOB U MOALIUITHIKOB MEXaHHMUYECKUX (DPUITBTPOB

* [Touck 3acTOHBIX 30H B CUCTEME U MIPUHITHE MEP MPEAOCTOPOKHOCTH

* [IpoBepka npusiMKoB (GUIBTPOB — B HUX HE JOJDKHO HAOIIOJaThCs MIIamMa
Pa3 B 612 mecsues:

* Yuctka Y D-crepuiinzaropa , CMEHa JIaMIl pa3 B FOJ

* 3amMeHa Macia U MacasHbIX (UIBTPOB B KOMIIPECCOPE

* [IpoBepka YUCTOTHI BHYTPEHHEN YacTu (MpUAMKa) OXJIaJAUTEIbHBIX OalleH
* B ciryuyae HeoOxommocTH, TiIaTenbHas uncTka buoduiasrpa

* 3aMeHa 3JeKTPOIUTA, IUHKA 1 MEMOPaHbI B JaTUYMKAX

KHCTIOpoJia

* [IpombiBKa popcyHOK GUIBTPOB

VYupasnenne Y3B TpeOyer NOCTOSIHHONW perucTpalyy M pPEryjaupoBaHUsl [apaMETpOB IS

JOCTHKEHUS UICAJIbHOM cpelibl Ui 00BEKTOB BbIpalluBaHus. [[isi Kakaoro paccMaTpuBaeMoro

napameTpa CymeCTBYIOT OIIPEACICHHBIC, 01O0J0rnYecKu 00OCHOBAHHEIE IMpCaCbl.

Ha MNPOTSXKCHHUHU 1HHKJIA IIPOHU3BOACTBA KaXXAO0C OTACICHUC XO3SMCTBA OTKIIIOYAETCS U

3aIyCKaeTcsi CHOBAa C HOBOHM mapThed pb0. DTH M3MEHEHHUS BJIMSIOT Ha BCIO CHCTEMY, HO

HanOoJiee YyBCTBUTEIBHBIM K HUM siBisiercs: Onodunbtp. Konebanus HabIroat0TCs TakkKe BO

MHOT'UMX JOpyrux InapamMeTpax.

B HCKOTOPBIX CHUTyallUsAX IIapaMCTpPbl

MOryT HOCTHYb

He6Har0HpI/I${THbIX NN JaXC TOKCHUYHBIX IJIA pBI6 ypOBHGfI. HOBTOMy HY>XXHO BHHUMATCIIBHO

CJICOUTD 3a mapaMeTpaMun CUCTEMBI.

Ta6Jmua KenarenpHbie OPHUCHTHPOBOYHLIC YPOBHH PA3JIMYHBIX (1)I/I3I/I‘IGCKI/IX 1 XUMHWYCCKHUX

rapaMeTpoB KauecTBa Bojibl B Y3B

[TapameTp dopmyna Ennanna Hopma HeGnarompustabrit
U3MEpPEHUs YPOBEHb
TemnepaTtypa C 3aBUCHUT OT BUAA
Kucnopop 02 % 70-100 <40n > 250
AsoT N2 % 80-100 > 101
HacblLLEeHMs]
Yrnekucnbin | CO: Mr/n 10-15 > 15

ras




CamocrosTenpHas pabora:

[IpuHIKI ycTpoHCTBa YCTAHOBOK 3aMKHYTOT'O BojtocHa0xeHus (Y3B).

HazBanmne «YCTAHOBKH 3aMKHYTOI'O BOI[OCHa6)KeHI/I$I» B 6y1(BaJ'II)HOM CMBICJIE IIOAPA3yMEBACT
MOJIHYHO PEreHepanio BOAbBI M HCIIOJbB30BAHHUC €€ OCCKOHEYHOE KOJIUYCCTBO pas A neiaen

BOJIOCHA0KEHUS PHIOOBOIHBIX eMKocTel. Y 3B 10KHBI OBITh 0€CCTOYHBIMMU.
Kommiekcom o6opynoBanus Y3B npousBoautcs:

- TIOJTHASI OYMCTKA BOJBI OT OPTAaHMYECKUX 3aTrPS3HEHUN B TIPOIECCE BHIPAIIMBAHUS PHIOBL;
- BOCCTAHOBJICHHE XUMUYECKOTO, B TOM YHCIIE Ta30BOT0 PEKUMA BOJIbI;

- MOAACPIKAaHHUC €€ CAHHUTAPHOI'O0 COCTOSAHMA (MI/IKpO6HOI>'I O6C€M€HCHHOCTI/I) Ha A0CTAaTO4YHOM,

0€e301acHOM JUIST OOBEKTOB
Ky.]H)TI/IBaIII/II/I ypOBHe;

- obecrieueHre HEOOXOAUMOTO TEMIIEPATYPHOTO PEXUMA i MaKCHMalbHON 3(deKkTnBHOCTH

IMPOMU3BOACTBA.

[TorpebHOCTE B CBEXEW BOJE AJI TAKMX YCTAHOBOK OIPENENSIETCS TOJIBKO MOTEPSMHU BOJbI Ha

UCIIapEHue, C YIAISIEMbIMU U3

CHCTCMBI OTXOJaMH B BHUJC pI)I6OBOI[HOFO oCaJika, Ha MPOTCYKU B CUCTCMC o60py)101aaH1/1;1 n Ha
Mpo4Yre, HE CBA3AHHBIC C KA4YECTBOM BOJbI, LCIIN (HaHpI/IMep, Ha 3allOJIHCHHUEC TPAHCIIOPTHBIX
eMKOCTeH Ipu OTrpy3Ke HpOI[YKI_[I/II/I). OOb1yHas HOTpe6HOCTB TaKUX YCTAaHOBOK B IOAIIMTKE

BOJIBI HA IIOIOJHEHHUE ITOTEPH COCTABIISIET OT 2 00 5% 00111ero 006beMa BOBI B CHCTEME 32 CYTKH.
yT

B cnydyae mpumenenust Y3B ans BblpalinBaHUs pbIObI IJIABHBIM IPOLIECCOM OMOJIOTHYECKOM
pereHepanyy XUMHYECKOIO COCTaBa BOJbI SIBISETCS OCBOOOXKIEHHE OOOpPOTHOW BOJABI OT
OCHOBHOTO JIMMHUTHPYIOIIEr0 KOMIIOHEHTA - COEJAMHEHHUH a30Ta, MOCTYNAIOUIUX B CHUCTEMY B
pe3yibTare KM3HEIEATEIbHOCTH BbIpaluBaeMoil pbiObl. [Ipum 3ToM, Ha craauum a’poOHON
OMOJIOTHYECKOM OYMCTKH, NMPOU3ZBOAMTCS IEPEBOJ a30Ta OPraHUYECKMX COCIMHEHHH B BUjE
HKCKPEMEHTOB M HE ChEJCHHBIX M Pa3MBITIX KOPMOB B HEOpPraHW4eckyro Gopmy (aMMOHMMHBIN
a30T), MepeBOiI aMMOHUMHOTO a30Ta, 00pa3yIOUIerocsi B MPOLECCEe PA3IOKEHHUS] OpraHMYeCKUX
3arps3HEHUN M BBIACNISAEMOrO PBIOOM NpPU OTMpaBlIEHUH (PU3UOIOTMYECKHX (YHKIMHA uepes
#aOpbl, MOYKKM M KOXKHBbIE MOKPOBBI, B HUTPUTHYIO (HEJOOKHCIIEHHYIO) (opMy, a 3aTeM B

HUTPATHYIO. OTallbl MPEBPALECHUS a30Ta BBINOJHSIOTCS Pa3HbIMH TPYyNIaMH MHUKPOOHOTO



HaceJeHUs1 OMOIUIEHKH YCTPOWCTB Owuosormdyeckod ounctku. Ha sTom mporecc a’poOHOTO

MMpEeBpalICHUA a30THBIX COCIII/IHGHI/Iﬁ 3aKaH4YMBaCTCA.

JlanbHeliliee mpeBpalieHne HUTPATOB B Ta3000pa3HbId CBOOOMHBIA a30T MPOU3BOAUTCS
(baKyIbTaTUBHBIMUA aHA’pPOOHBIMH OAaKTEPHSIMU B YCIOBHSX OTPAaHUYCHHOTO KOJUYECTBA
KHUCIIOpOoJia. DTOT MPOLIECC Ha3bIBACTCSA JIEHUTPU(PHUKAIUEH, BBIMNOJIHIETCS B CIEUUATbHBIX
yCcTpoicTBax (AeHUTpUHUKATOpax) U TpeOyeT o0ecrnedeHus: YHEPreTUYECKOTO MUTAHUS TaHHOU
rpynmbsl  OakTepuid myTeM TMOJayd B CHCTEMY Menacchl, dtaHona. (OOecrieyeHue
NeHUTpUPUUIUPYIOMUX OaKkTepuil PHEpPTrUell MOXKET MPOUCXOIUTh M 3a CYET OPraHUYECKOTO

BEIIECTBA, MPUCYTCTBYIOIIETO B MOCTYHAIONICH Ha OUUCTKY BOJIE.
["a3000pa3Hblil a30T OTIyBaeTCA B OKPYXKAIOUIYI0 aTMOChepy.

[TonmHocucremMuble Y3B B HacTosliee BpeMsi HE MOJIYYWIM ILIUPOKOrO MPUMEHEHUS B
MPOMBIIIJICHHOM MPOU3BOACTBE MPOAYKIIUU aKBaKYyIbTYpbl. CBSI3aHO 3TO C TEM, YTO MPOIIECCHI
neHuTpuduKanuu TpeOyroT OYeHb CTPOroro coOMoAeHUs ycaoBHM i 2PdeKTUBHON paboOThI
obopynoBanusi. Ilpomeccel neHUTpUPHUKAIMKA MOTYT MPOXOAMWTH MO HECKOJBKHM CXeMaM, B
OOJIBIIMHCTBE M3 KOTOPBIX IMPOUCXOAUT OOpa30oBaHWE OYEHBb SIOBUTHIX M JyPHO MAaXHYIIUX
MPOMEXKYTOUHBIX M KOHEUYHBIX MPOIYKTOB mporecca. [lpu ManeifiieM OTKIOHEHUH OT
HEOOXOUMOT0 peXrMa padoThl IEHUTPUPHUKATOPOB 3TU BEILIECTBA MOTYT MPUBECTH K MOJHOMN
ru0eny BBIpALIMBACMbIX OOBEKTOB. MHBIMH clioBamMH, IEHUTPU(PHUKAIMSA HA COBPEMEHHOM
YPOBHE OCBOCHHUSI TEXHOJOTHH JSTOr0 Ipolecca CJIO0XKHA B YIOPAaBICHHUA W HE MOXKET

rapaHTUPOBATh YCTOMYMBBIX PE3YNIbTAaTOB PabOThI cucteM Y3B.2

Bce npyrume cucremMbl, B KOTOPBIX OTCYTCTBYeT KOHEUHBIH TIpoOIlecC aHa’pOOHOM
neHuTpudukanuu o0OpOTHOHN BOABI, B MPUHIUIE Ha3biBaThcsl Y3B He moryT. B HuX mporecc
nepepa60TKH A30THBIX COGI[I/IHGHI/IfI 3aKaHYNBACTCA Ha craanu HI/ITpaTOB, KOTOpI)Ie
HaKaruIMBalOTCA B 000pOoTHOM Bose. U cHM)eHne uX cofiep kaHus 10 0€30MacHOTO ISt 00HEKTOB
Ky.]'IBTI/IBaHI/II/I ypOBHfI B TAKHUX CUCTEMaxX HpOI/ISBOI[I/ITCSI METOAOM pa36aBJ'I€HI/I$I 3a CUHCT Imoagadun
CBeXel BOJbI ¢ MUHUMAJIBHBIM CO/IEp)KaHHeM HUTPAToB. [Ipu sToM ynansercs 4actb 000pOTHOM

BOJBI C BELICOKUM COACPKAHUEM HUTPATOB.

Tem He MeHee, B PBIOOXO3SIMICTBEHHOM IMpPAaKTUKE CHCTEMBI OOOPOTHOTO BOJOCHAOXKEHUS C
OMOJOTUYECKOH  OUYMCTKOM BOJBI, KOTOpble HE HWMEIT B COCTaBe 00OpYyIOBaHUS
neHutpudukaropos, Ha3biBaloT Y3B. Kak y nac B Poccun, Tak u 3a pyOexom, npunsto Y3B
Ha3bIBaTh CHCTEMBI, B KOTOPBIX MOIMHUTKA CBEXEH BOJIBI HE MpeBbIIaeT 3a cyTku 30% obbema
000poTHOI BoJbI. [louemMy 3TO MPOUCXOAUT — BO-TIEPBBIX, 3TO KPACHBO 3BYYUT, BO - BTOPBIX,

9TOT TCPMUH CHOCO6CTByeT Ooinee JICTKOMY COTJIaCOBAHHUIO IIPOCKTOB C BJIACTHBIMU OpraHaMu, B



KOMIETEHIIMH KOTOPBIX HaXOASATCSI OTHOIIEHHUS MPOECKTHUPYEMbBIX MPOU3BOICTB C OKPYXKaromleu

cpenoi.

B ¥Y3B npoucxomut nosiHas perenepanus 000pOoTHOM BOJBI IO COSTUHEHUSIM a30Ta, a OINHUTKA
BOJIBI YCTpaHs€T TOJbKO MEXaHMYECKHE HEBO3BpAaTHBIC MOTEpH. Takue cuctembl paboTaioT B

0eCcCTOYHOM PEXKUME.

B cucremax TonbkO ¢ a’poOHOM OMOIOrMYECKON OYMCTKON MPOLECC MPEeBpalleHHs] a30THBIX
COEIMHEHUI OCTaHABIMBAETCA Ha CTaAUU HUTPATOB. [losTOMYy BaxkHeiel ¢GyHKIUEH MOIIUTKI
CBEXEW BOJABI B TAKUX CHCTEMax SIBIISETCS MOAJIEP)KAaHUE HX COJAEp)KaHUsSI Ha Oe30macHOM
ypoBHE. B 3T0ii CBSA3M HaJ0 NOHUMATh, YTO YKA3bIBAEMBbIE 3a4acTYIO0 B PEKJIIAMHBIX MaTepuanax
MOKa3aTeIu YPOBHS 3aMEHBI BOJIbI B TAKUX CHCTEMax Ha KOHKPETHOM ypoBHE — 5 - 10% B cyTku

HC COBCCM KOPPCKTHBI.

VpoBeHb MOAIUTKH 3aBHCUT OT HAarpy3KH CHUCTEMBI TI0 BHECCHHUIO KOPMOB, M 4eM OOJbllIe 3Ta
Harpy3ka (WIM IJIOTHOCTh COZIEP)KaHHS PBIObI), TEM OBICTpee WAET HAKOIUIEHHE HUTPATOB H
COOTBETCTBEHHO, TeM OOJIBIINK ypOBEHb MOANUTKU Tpedyercs. To ecTh OfHA U Ta ke cucTeMa
MOXeT paboTaTh Kak npu 5% moanuTke, Tak U 15% u 6oble B 3aBUCHIMOCTH OT HArPY3KH B TOT

WJIM UHOU MEPUOI.

B nanpneitmem nox TepmunoMm Y3B Mbl Oyzem paccMaTpuBaTh COBpEMEHHBIE HHYCTPHATIbHBIC

PHIOOBOIHBIE CUCTEMBI C TPUMEHEHUEM TOJIBKO a3pOOHON OMOJIOTHYECKOM OYHCTKH.
OcHOBHBIE KOMIIOHEHTHI 000pyAOBaHus cucTeM Y 3B.

[IpunuunuaneHas cxema ¥Y3B cocTOUT U3 CleayONINX 3JIEMEHTOB:

- pBIOOBOTHBIE EMKOCTH (0acceiiHsbl);

- TpyOOIPOBO/BI C 3allOPHON M PETYIUPYIOLIEH apMaTypoll Ui MOJa4yM BOJbI B PhIOOBOJIHBIE

OaccelHbI U CTOKA

3arpsA3HEHHON BOJIBI HA CUCTEMY OYHUCTKU;

- YCTPOKCTBA MEXaHUUECKOM OYMCTKA 0OOPOTHON BOJIBI,
- YCTpOHCTBa a3pO0OHON OMOJIOTHYECKON OYMCTKU BOJIBI,

- BTOpPUYHBIE MEXaHUYECKHE (UIBTPHI, YCTAaHABIMBAEMbIE TOCJIE YCTPOICTB OMOIIOTHYECKOM

O4YMCTKH BOIBI;



- ycTpoicTBa Uil 00e33apakiBaHUs WM CHIJKEHUS YPOBHSA OaKkTepuanbHOW 0OCEMEHEHHOCTH

000pOTHOI BOBL;

- YCTPOMCTBA IS adpalliy WA OKCUTCHAIIMH 000OPOTHOM BOIBI;
- o0opyoBaHue Juis peryaupoBanus pH;

- CHCTeMa TIOAMUTKYU CBEXKEH BOJIBI;

- CHCTeMa TePMOPETyYJIAIHH (TI00TPEeBa WM OXJIAKICHHUS);

- KOHTPOJIbHO-PETYIHPYIOIIasl anmnapaTypa.

Kpome oGopynoBanusi B cocTaBe OJHON WJIM HECKOJIBKMX PHIOOBOJIHBIX YCTAHOBOK, MMEETCS
Takke o0Iiee /Ui BCEX YCTAaHOBOK O00OpyIOBaHHE, KOTOpOE O00ECleYyrMBaeT IOCTaBKY
DIIEKTPOIHEPTUH, BOJBI, TEIJia, KHCIOpPOAAa WM BO3/AyXa, a TaKkKe 00pabaThiBaeT CTOKU
priooBoIHBIX cucteM. Ceifuac MBI He OyJeM paccMaTpHBaTh COCTAaB OOIEro 0OOpYIOBaHUS,
KOTOpPOE CKOpEee OTHOCHUTCS K cucTeMe HHkeHepuu. OCTaHOBUMCS KpPaTKo Ha 00OpYJOBaHHUH B

COCTaBC pLI6OBOI[HHX YCTaHOBOK.3

Pe1i6oBoiHbIE OacceliHbl OBIBAIOT pa3HOW (OPMBI, TaOAPUTOB, BBITIOJHIIOTCA M3 Pa3HBIX
MaTepUajoB B COOTBETCTBHHM C OHOJIOTUYECKUMHU TPEOOBAHUSIMHU OOBCKTOB KYJIHTHBAIIMH B
pa3HbIe IEPUOIBI KU3HU, (PUHAHCOBBIMU BO3MOYKHOCTSIMU U MOKETAHUSMH 3aKa34yuKa. | TaBHbIC
TpeOoBaHusl K OacceiiHaM — OHU JIOJDKHBI 00ECIIEYMBATH YCIIOBHSI COJCPKAHUS TUAPOOHOHTOB
(3TO cKkopocTh BOJOOOMEHa, TTyOMHA BOJBI B OacceifHaX, CKOPOCTh TEUEHHUS BOJBI), JOJKHBI
obecreunBaTh BHIHOC YKCKPEMEHTOB, KAY€CTBO TIOBEPXHOCTH JIHA U CTCHOK OacceifHa He JOKHO
CIocOOCTBOBAaTh HAKOIUIEHHIO oOOpacTaHMil M opraHudeckux 3arpssHeHuil. Kpome Toro,
KOHCTPYKIIUSL M rabapuThl OacceiiHOB IOMKHBI OOecrneuuBaTh YIAOOHOE UX O0OCIyKHWBaHHUE.
Matepuansl 175 U3TOTOBIIEHUS JOJDKHBI OBITh OTHOCUTEIHHO JOJITOBEYHBIMU ISl 0OecTIeueHus
cpoka akcruryaTanuu He meHee 10 ner. [TocnenHee He OTHOCHUTCS K IJICHOYHBIM M TKAHEBBIM

MaTepuaiaM HU3-3a UX HeOOIbIION CTOUMOCTH.

TpyOonpoBoabl W 3alOpHO-pEryaupyloliass apMmarypa B  COBPEMEHHBIX  CHUCTeMax
U3TOTABIMBAIOTCA U3 HEKOPPOJUPYIOIIMX CHHTETUYECKUX MAaTepualioB: MOJUAITHIICHA,
HOJUNPOINWICHA, MOJUBUHMIXJIOPHIA W  Jpyrux IuiacTukoB. OHHM  XapaKTepHU3YIOTCS
JIOJITOBEYHOCTBIO, BBICOKMM Kau€CTBOM BHYTPEHHEH NOBEPXHOCTH, HE OKa3bIBAIOT BIUSHHUS Ha

Ka4u€CTBO BO/IbI, ICTKO MOHTUPYIOTCA.

Jls nepBUYHON MeXaHUYECKON OYMCTKH BOJbI IOCIE PHIOOBOAHBIX OacCEHOB MPUMEHSIOTCS B

OCHOBHOM Oapabannbie puibTpsl (I'maporex u @aiipe). OHM KOMIAKTHBI, CIOCOOHBI yIAATh



13 000POTHOM CUCTEMBI B3BECH OT 15 MUKpPOH, paboTalOT B aBTOMAaTHUECKOM PEXKUME, YIAICHHUE
3arpsiI3HEHUIN MPOU3BOAMUTCS HE B MEPUOJNYECKOM, & B HEMPEPHIBHOM pexume. OTCTOMHUKY HE
MOJTYYMJIM Pa3BUTHS M3-32 CBOMX ra0apuTOB: OHM JIOJDKHBI BMeEIIaTh He MeHee 25% oObema
BOJIBI B crcTeMe. MexaHndeckue 3achlliHble (PUIBTPHI TAKXKE HE MOMYyYMIM Pa3BUTHSI KaK U3-3a
O0onpIIMX TabapuTOB, TaK M HW3-3aTPYAHOCTEH O0OCTY)KMBaHUS, KOTOPOE 3aKIIIOYaeTcsi B

NEePUOINIECKO 00paTHOM MPOMBIBKE (DUIBTPYIOLIETO CIIOSI.

AdpoOHas OMOJOrUYecKasl OYUCTKA, KaK MPABHIIO, IPOU3BOJUTCS C TTOMOIIBIO OMOIOTUYECKIX
GUIBTPOB Ppa3HOW KOHCTPYKIIMH. B OCHOBHOM MPHMEHSIIOTCS KalelbHbIE (OpOIIacMbIe)
OMOGUIIBTPHI C 3arpy3Koi pa3HbIX MoauUKayii. B mocinennee BpeMst penMyniecTBO OTAAETCS
OMOGWIBTPaM TICEBIOKHUITAIICTO CIIOS, B KOTOPBIX OMO3arpy3ka B BHUJE CHITYYHX 3JIEMCHTOB C
OONBIION ynenpbHOW IUIom@aabio moBepxHOCTH (10 800M2/M3) TOCTOSHHO HAXOAHWTCS BO
B3BEIICHHOM COCTOSIHUH 33 CYET WHTEHCUBHOW MPOYBKU BOJISTHOTO CIJIOSI BO3AYXOM M aKTUBHO
nepemeninBaeTcs. OHUM U3 BApUAHTOB TaKOT'O MPUHIUIA YCTPOUCTBA OMOPHIBTPOB SBISIOTCS
necounbie GpunbTpel. [lecok nmeet miomniaas noBepxHoctu okono 10 Teicsia M2/m3. TlpaBaa, oHu
B OCHOBHOM NPHMCHSIOTCS TPH KYJIBTHUBHPOBAHHH XOJOJHOBOITHBIX PBIO (JIOCOCEBEBIE), U
uMeeTcsl mHpOopMaIsa, 4To Ha 0ojiee TEIUIONOOMBBIX pPhIOax UX 3()(YEKTUBHOCTH HE OUYCHB
BbICOKA. MHE M3BECTEH OJIMH CIy4ail IPUMEHEHUS MTECOYHBIX OMO(QHIBTPOB NPU BBIPAIIIMBAHUT
oceTpoBbiX pbi0 B @unnsaauu (r. Mmatpa), HO mHPOpManmer mo ux 3PpGEeKTUBHOCTH S B

HACTOAIICC BpECMA HE pacIiojiararo.

Bropuunble MexaHndeckue (pUIbTPhl YCTaHABIMBAIOTCS MOCIIE MPOXOXKACHUS 000POTHOM BOJOM
YCTPOMCTB OHMONOTHYECKOW OYMCTKH. VX Ha3HaYeHHWe — YAaiusaTh B3BEIICHHBIC BEIIECTBA,
IPOCKOYMBINKE TPEIBIIYIINe CTagul 0O0paOOTKM BOJBI, a TaKXe YaCTHIBI OTMHpArOIIei
OuoruIeHKH OnOpUIBTPOB. B MpUHIIMIIE MOXKHO YCTaHABIMBATH OapabaHHbIE PUIBTPBI, HO, U3-32
UX KOHCTPYKTUBHBIX OCOOCHHOCTEW, B 3TOM CIy4ae CO3/AIOTCS OIpEJesIEHHbIE CIIOKHOCTH B
BEPTUKAIHHON KOMITOHOBKE 000OPY/IOBaHUSI CUCTEMBI B IIEJIOM M YBEITMUMBAIOTCS DHEPro3aTpaThl
Ha MepeMeIIeHNe BOJIbI 3a CUET YBEIMYCHHS BBICOTHI TI0JJbeMa BOIbl. B OCHOBHOM NPHUMEHSIOTCS
00BbeMHbIE (MIBTPBI C 3arpy3Kod (QHUIBTPOBAJIBHBIX 3JIEMEHTOB M HalpaBIEHUEM IBM)KEHUS
BOJIbI CHM3Y BBepx. IIpu ucrnonb30BaHMM OMOPHUIBTPOB € MCEBIOKUITALIMM CIIOEM Ha BBIXOJIE
BOJBI M3 HETO YCTpamWBaeTcs MOMOIHUTENbHAs CEeKIHsA, IJe Omo3arpy3ka C OTpPHIATEIbHOM
TUTAaBYYECThIO HAXOJIUTCS B HETMOJBI)KHOM COCTOSIHHH. Takwe yCTpOHCTBa, KPOME BBITIOJIHEHUS
(GyHKIMU MeXaHUYecKOro (GpuibTpa, ciyxat OnoduiabTpamu BTOpoit ouepenu. EcrecTBeHHO, YTO
i ux 3¢ dexTrBHOM paboThl B KauecTBE OMOGUIBTPA BOA B HUX JIOJDKHA UMETh JIOCTATOYHYIO
HACHIIIIEHHOCTh pacTBOPEHHBIM KHCIIOPOZOM BO n30exanue npeo0IIaTaHus

JTEHUTPUDUIUPYIOITUX TTPOIIECCOB.



Oco0eHHOCThIO OOBEMHBIX 3aCHITHBIX BTOPUYHBIX (UIBTPOB SIBISETCS HEOOXOAMMOCTh HX
HepHOI[H‘IeCKOﬁ IPOMBIBKH IJId yAAJICHUS HaKaHHHBaIOHIeﬁCH OpraHuku B BHUAC B3BCUICHHBLIX

BEIIIECTB M OTMUPAIOIIEH OMOIOTHYECKON TIEHKH OMO(UIBTPOB.

VerpoiictBa 11 peryiupoBaHus OakTepUalbHOW OOCEMEHEHHOCTH OOOPOTHOW  BOJBI
HEOOXOIMMBI JJISl CHIDKEHHS €€ YPOBHS J0 BEJIMYUH, 00ECIICUNBAIOIINX KOM(OPTHBIEC yCIOBHS
KyJIbTHBUPOBAHUS Pa3BOIUMbIX OOBEKTOB Ha PA3HBIX CTAAUAX BhIpaniuBaHus. OOBIYHO JUIS STHUX
Heneil  MCHONB3YIOTCS  00€33apakMBAalOIIME€  YCTAaHOBKM € YJIbTPagHOIETOBBIMU
6aKTepI/II_II/II[HLIMI/I JlaMmIiaMy, O30HHUPOBAHHUC BOJblI HIIM HUX COBMCCTHOC BO3I[CI\/JICTBI/IG Ha
MHKpPO]II0pYy 000pOTHOH BOBI. IIpH 3TOM YpOBEHb MOIIHOCTH YIBTPA(QHOIECTOBOTO OOIYIEHHS
WIN BO3JICHCTBUS O30HA HE JOJDKEH O0OECIeUnBATh IMOJHOH CTEPMIIBHOCTH OOOPOTHOM BOIBI.
BripammBanue peIObl B CTEPHIIBHBIX YCIOBUSAX CHMKACT €€ UMMYHHUTET, U MEPEBOJI TaKOI PHIOBI
u3 cucteM Y 3B Ha TOBapHOE BbIpALMBAHUE B TPAJUIIMOHHBIE PIOOBOJHBIE X035IICTBA 3a4acTyIO

OBIBAET IIJIAYEBHBIM.

OkcureHanusi OOOPOTHOW BOJBI SBJISIETCS OAHUM W3 BAKHEUIIMX YCIOBUM NPUMEHEHUS
texHojoruit Y3B. Kpome sddekra yBenudeHus: MIOTHOCTH COJEPKaHUS KYJIbTUBUPYEMBIX
00OBEKTOB MPOM3BOJACTBA Ha EAWHMILY IUIOMAAX Wi oObeMa pPBHIOOBOJHBIX EMKOCTEH,
OKCUTCHAIIMS PE3KO CHIDKAET THUIAPABIMYCCKHUE TOTOKH M OO0BEM BOABI B CHCTEME. JTO
HalpsIMyl0 BJIUSIET Ha rab0apuThl TaKWX YCTAHOBOK, B pa3bl CHIDKAET JHEpPro3arpaThl Ha
obOecrieueHre paboThl cucteM Y3B H, B KOHEUHOM CueTe, OMpelesieT UX IKOHOMHUYECKYIO

KOHKYPEHTHOCIIOCOOHOCTD C X035IICTBaMU IpYroro THUIIA.
[TpyHIMIIBI TPOEKTUPOBAHUS U dKCILTyaTanuu Y 3B

YHUBepcallbHOW TeopeTnueckoil 6a3pl i mpoekThupoBaHus Y 3B, koropas Oblia Obl IpUTOAHA
JUIsl IOOBIX BHUJOB pbIO, B HacTosiiee Bpems He cymiecTByeT. OCHOBHbBIE 3aKOHOMEPHOCTU
MOJIy4Y€Hbl B OCHOBHOM JKCIEPUMEHTAIbHBIM IyTEM HAa OCHOBE OIbITa BBIPAIIMBAHUS TE€X WIIU
UHBIX BUJIOB pbIO. IIpu 3TOM, B OOJIBIIMHCTBE CilydaeB AJii MPECHOBOJHBIX CHUCTEM JaHHbIE
0a3upyroTcs Ha pe3ysbTaTax, MOJYyYeHHbIX IPU BIPALIMBAHUU JOCOCEBBIX PbIO, a U3 HUX — HA

BbIpaIlluBaHUH (HopeH.

BriBesieHbl onpezienieHHbIE 3aKOHOMEPHOCTH IO POCTy pbIObI B cuctemax Y3B, kKopMmoBbie
KOA(P(UIMEHTH, KOJMWYECTBO BBIIEISIEMBIX B3BEUICHHBIX BELIECTB, OPraHUYECKUX U
HEOPraHMYECKUX 3arpsi3HEHUH, MOCTYMAoMIMX B BOAY NMpHU (PU3UOJOTUYECKUX OTIIPABICHUIX
BhIpaliuBacMoii pbIObl. Ha ombiTe BbIpalMBaHus pa3HOBO3PACTHOW paayKHOW Qopenun u
ONMU3KUX K HeW BUJOB JIOCOCEBBIX pbI0 O0TpaOOTaHBl HOPMATHUBHI YAAJICHHS 3arpsA3HEHUN NpU

MEeXaHUYEeCKOH (HIbTpaluH,



HeoOXoauMasi IUIONIAb TOBEPXHOCTH OMOPWIBTPOB JJIsi  MepepabOTKH  3arpsi3HCHHH,
BBIJICTISIEMBIX PBIOOH MPHU MOTPEOJICHUH KHJIOTpaMMa KOPMOB, TpeOOBaHUSI K Ka4yecTBY BOJIBI B
00OpOTHBIX CHCTEMax, TpeOyeMble pEXHMbI 00€33apakMBaHUS OOOPOTHOH BOJBI, HOPMBI
NMOJANUTKU CBeXed Bonbl. [IpakTuka BblpalmuBaHusi B ycloBusAX Y3B japyrux BuaoB
MIPECHOBOJIHBIX PBIO, OMOJIOTHS U TEMIIEpaTypPHBIE YCIOBHS COACPKAHUS KOTOPBIX CYIIECTBEHHO
OTIIMYAFOTCS OT JIOCOCEBBIX PHIO, HIMEET CPAaBHUTEIILHO KOPOTKYIO HCTOPUIO U HE MONTYYHIIa SIle
HIMPOKOTO pacmpocTpaHeHus. TeM He MeHee, MpaKTHKa IOKa3bIBAET, YTO IMPHU OpraHU3alUuu
BBIDAIIMBAaHUSl TaKMX BHUIOB PHIO MEXaHWYECKH IEPEHOCUTh HOPMBI IPOCKTUPOBAHUS,

IMOJIYYCHHBIC Ha OIIBITC BhIpAlllMBaAHUS (bOpeJ'II/I, HECJIb34.

[Tpu BeIpamuBaHuu B cucteMax Y3B oceTpoBbIX pbI0 BBISBIEHBI CYLIECTBEHHbIE OCOOCHHOCTH,
KOTOpBIE€ TPEOYIOT HECKOJBKO MHBIX MOJXOJ0B K IMPOEKTUPOBAHUIO COCTABHBIX YaCTEl CUCTEMBI
[0 CPaBHEHUIO C JOCOCeBbIMU phiOamu. [Ipu kymbruBammm Qopenu Ha OapabaHHBIX (QUIBTpax
ynansercs 10 60% opraHMYecKuX 3arps3HEHUH B BUJI€ HKCKPEMEHTOB PBIObI, HE CHEJICHHBIX U
pasMBITBIX KOPMOB, MM TaK Ha3blBa€MOI0 «pbIOOBOAHOrO ocajaka». [Ipu BblpamiMBaHUM
OCETPOBBIX JTOT I[IOKa3aTelb HaXOAWUTCA Tropaszno Hike. [IpoucxomuT 3TO MOTOMY, YTO
HKCKPEMEHTBI OCETPOBBIX PBIO 110 CBOEM KOHCUCTEHLIMU PBIXJIbIE U JIETKO Pa3MbIBAIOTCS, J1a ELIe

B,Z[O6aBOK JOHHAasA pBI6a AdKTHUBHO CHOCO6CTByeT nux I[pO6J'I€HI/IIO 3a CUCT IIPAMOTIo

pacTHpaHuss M CO3JaHMsl CUJIbHBIX BHMXPEBBIX TE€UEHMH y JHa OacceilHoB. B pesynbrare
(paKkLHMOHHBIM COCTaB B3BELICHHBIX BELIECTB 10 CPAaBHEHHMIO C TAKOBBIM IPU BbIPAIIMBAHUU
dopenu ropaszo Menpye, M 3HAYUTEIbHAS YaCTh OPraHUKHU MPOCKAKUBAET Yepe3 MUKPOCETKH
OapabaHHbIX (UIBTPOB. YBEIUUYEHNE OPTraHUYECKON HArpy3Ku B BHJIE€ MEJIKUX (pakiuil B3BeCU
U B PACTBOPEHHOM COCTOSIHUM Ha OMOQUIBTPHI BBI3BIBAET CIIBUT COCTaBa OMOIJIEHKU B CTOPOHY
CYIIECTBEHHOI'O YBEIUYEHHUS KOJIMYECTBA TeTepOTPO(HBIX OAKTEpHii, KOTOPbIE MEPEBOIAT a30T
OpPraHMYECKHUX COEJMHEHUI B HeOpraHuyeckyro Gopmy - aMMoHuitHbIl a30T (NH4+NH3). Otot
IIPOLIECC COMPOBOXKIAETCS 3HAUUTEIbHBIM cABUToM pH BozbI B mienounyto ctopony. [Ipu 3tom
yrHETAIOTCSl 0aKTEepUH - HUTPU(DUKATOPBI, IEPEBOJAIINE AMMOHUNHBIN a30T B HUTPUTHI U 3aTEM
B OTHOCHUTEJNBHO 0€30IacHble HUTPATHL. DTU IPYyMIbl OaKTEpUH UMEIOT ONTHUMAJIbHBIE YCIOBUS
JUIS pa3BUTHSL M OTIPABJICHUS CBOETO Ha3HAYEHHUS B JIOBOJIBHO Y3KOM Juana3one pH, 6im3koMm k

HEUTPAJIbHBIM ITOKA3ATEISIM.

Kpome »storo daktopa, cymectByer Apyroid. B pesymbrare yCBOEHHSI KOPMOB OCETPOBBIE
BBIZICJITIOT B BOJAY B 2 pasza OoJbllle a30THBIX COEAUHEHWH, ueM ¢openb. DT TaHHbBIC
noATBepkIatTcs npousBoautensimu kopmoB (Kommenc). [Ipoucxoaut 31o mo 1ByM MpUYHHAM.

BO-HepBBIX, KOpMa IJid OCETPOBBIX COACPIKAT OoJIbIIIe 66.]'[1(3, KOTOpBIfI H ABJIACTCA UCTOYHHUKOM



MOCTYyIUIeHUs1 a30Ta. Bo BTOpBIX, KOpMOBBIE KOA(DPUIMEHTHI MPU BhIPAIIMBAHUKM OCETPOBBIX B

1,5 pasa BblllIe, YeM MPH BBIPAIIIMBAHUHU (OPETH.

W3-3a BIUSHMS BBILIE ONMHUCAHHBIX OCOOCHHOCTEW KYJIHTHBHPOBAHUS OCETPOBHIX priO B Y3B
TEOPETUYECKH MOIIHOCTh OMO(DMIBTPOB JOJDKHA YBEIUYUTHCS BTPOE M OOJIBIIIE IO CPABHEHUIO C
dopenvro. Ho cymecrByer u Tpetuid (dakTop, Bausomuid Ha S(PPEKTUBHOCTH pabOTHI
O6nounpTpoB — TeMieparypa OOOpOTHOM BOJbI, KOTOpas MpU KYyJIbTUBUPOBAHUU OCETPOBBIX

pBIO HAXOAUTCA ropa3io 6iuxke K onTuManbHoil (+25°C), uem npu BeIparuBaHuy (ope.

B utore cymmapHoe BiusHME BceX Tpex (PaKTOpOB IMPHUBOAMUT K TOMY, YTO Ha MpPAKTHUKE IS
NONJEPKAHUS CONEPIKAHUS aMMOHUIHOTO a30Ta U HUTPUTOB HA IPUEMIIEMOM JUISI OCETPOBBIX
pHI0 YpOBHE MO CpaBHEHHMIO C (DOpenbl0 MPH OAMHAKOBBIX IUIOTHOCTSX COJACPXKAHHUS U
OJINHAKOBOM KOPMOBOI Harpys3ke Ha CHCTEMY IUIONIA/(b AKTUBHOM NMOBEPXHOCTU OMO(PUIBTPOB

H606XO,I[I/IMO YBCJINYNBATH B 2 pasa.

XapakTepHOl 0COOEHHOCTBIO JEMCTBYIOIMX KPYIHBIX Y3B Ui BhIpaliMBaHUs OCETPOBBIX PhIO
KaKk y Hac B CTpaHe, TaKk U 3a pyOexoM, sBJIETCS yCTOWYMBBIM poCT peakuuu cpens! (pH)
000pOTHOW BOJBI IO CpaBHEHHMIO ¢ TakoBol B moanutouHoi Bone (Kamyxckuit KPOK,
SpocnaBckuii 3aBon, 3aBox B ['omtanaun). Bei3piBaercst 3T0 OONBIINM MOCTYIUIEHUEM OPTaHUKH
Ha Ono¢puibTpsl. B pesynbraTe, ecau Mo BCeM KaHOHAM TEOPUM BbIpallMBaHus pelObl B Y3B
yBEJIMYEHUE IUIOTHOCTH COAEP)KaHUS pPBIObI MPUBOJUT K CHIKEeHHI0O pH naxe Huxe
HEUTpaJbHBIX NOKa3zaTened M TpeOyercss KOPPEKTHUPOBKA KHUCIOTHOCTH BOJbI IYTEM BBOJA B
000pOTHYIO BOAY LIENOYEH, B OCETPOBBIX cUcTeMax TpeOyeTcs OOpaTHBIN MPOLEcC CHUKEHUS
pH B cropoHy HEWTpanbHONH peakuMM IyTeM BBOAA B CUCTEMY KuCIOTHL Ilpu sTtomM 3T0

MEPONPUATHEC UMCET OYCHDb BA’)KHOC 3HAUCHUC.

OO01en3BecTHO, 4YTO TOKCHMYHOCTh AMMOHMHHOIO a3oTa Bo3pacTaeT ¢ poctoM pH Bblme
HEUTpalbHBIX MOKa3aTelsel 3a CueT YBEeIUUYEHHs CO/IepKaHMsI aKTUBHOM ero 4acTu - CBOOOTHOTO
HeauccouupoBaHHoro amMmuaka NH3 - B cymmapHoMm aMMoHuMitHOM azote. Tak, mnpu

Temnepatype Bojb! +20°C npu HeliTpanbHO# pH 10715 aMMHaKa B CyMMapHOM aMMOHHH

cocrasisieT 0,5%, a npu pH 8,0 ona yBenumunBaetcs 10 4,7 %, unu B moutu B 10 pa3. Ecou npu
HEUTpaJbHOW peaklUu Cpeibl MpeesibHOEe COJIep)KaHne CyMMapHOro aMMOHUMHOTO a3ora 0e3
yiiep0ba uisi BeIpallluBaHUs pbIObI MOXET aocTurath nopsaka 10 mr/m, to npu pH paBaom 8,0
3TOT mopor cHkaeTcs 10 1,1 mr/n. Ecnu npu skcnmyatanun Y3B He KOHTpOIMPOBATh PeaKLUI0
cpedbl M HE NPUHUMATh Mephl K €€ HOPMajHu3alMM, Mbl MOXKEM IIOJIHOCTBIO IOTI'yOUTh
BBIpAIMBAEMYIO0 PbIOY IPH, Ka3ajJoch Obl, HOpPMAaTUBHOM COJEpaHUM aMMOHHUHMHOTO a30Ta Ha

BBITOKE U3 PIOOBOIHBIX OacceitHoB (2,0 mr/m).



OrtpunatensHoe BiausgHUE pocta pH Bozabl B oceTpoBbix Y3B MONMOJMHUTEIBRHO 3aKIIOYACTCS B
MOJIaBJICHUH MPOIECCOB HUTPU(DUKAIIMK a30Ta, B PE3yIbTaTe YEro B BOJAE PACTET COJEp:KaHUE
HUTPUTOB — BTOPOTrO MO YPOBHIO OTPHLATENLHOTO BO3JACHCTBUS HAa OOBEKTHI KyJIbTHBALIUU

A30THOI'O COCAMHCHMUA.

Wupivu CJIoBaMHu, PpoCT nokasareiieit pH OKa3bpIBa€T OTPULATCIIPHOC BJIMAHHUE KaK Ha

BBIpAIIUBAEMYIO PBIOY, Tak ¥ Ha 3PPEKTUBHOCTH pabOThl OMOPUILTPOB.

[To cpaBHeHHMIO C cUCTeMaMH Uit (OPETH, OCETPOBBIE CHUCTEMBI TPEOYIOT WM CHUKCHUS
HArpy30K B 2 pasa, WU COOTBETCTBYIOMIETO YBEIMUYEHUS MOIIHOCTH OnodmibTpoB. Hu To, HU
JIpyroe HE OKa3bIBaeT IOJIOKHUTEIHHOTO BIMSHHUS Ha YpPOBCHb HAYaJbHBIX WHBECTUIMH B
peau3aIyio MPOeKTa W HA €ro SKOHOMHUYECKYI0 3¢ (dekTuBHOCTh. HeoOXoauM MOUCK Apyrux
TEXHOJIOTHH, MO3BOJSIIOIINX oOecnednuTh 3(G(HEeKTUBHOCTh OCETpPOBhIX Y3B Ha coBpeMEeHHOM

JIOCTUTHYTOM YPOBHE.

OpHuM U3 nmyredt MoXkeT ObITh yBenuueHue 3(pPEeKTUBHOCTH y/laleHUs B3BELLICHHbBIX BELIECTB Ha
NEPBUYHBIX MEXAaHMYECKHX (QHUIbTpaX IyTeM YCTAaHOBKH Ooyiee Menkux ceTok. OOBYHO
IPUMEHSIIOTCST ceTKU 0T 40 MHKpPOH, HO B npuHuune ectb ceTku u 30, u 16 mukpon. OnHako,
IPaKTUKa HKCIUTyaTaluy OMO(QUIBTPOB C TAaKUMHU CETKaMU I[O0Ka3aja, 4YTO Ha PbIOOBOJHBIX
cucTeMax OHU HElpHUeMJIEMbl — OBICTPO 3a0MBAIOTCSI OPraHUYECKUMHU BEILIECTBAMU M XKUpPaMH B

COCTaBC KOPMOB U B PE3YJIbTATC CTAHOBATCA MOJHOCTHIO HCIIPOHULIAEMBIMU IJI BOJBI.

HoBbIM HampaBieHneM B TeXHOJNIOTHSX Y3B JUis OCeTpOBBIX, BO MHOTOM DEUIAIOIIUM JTY
npobnemy, sBIseTcss  pacmupeHue  (QyHKu  o3oHa. PaHpine nmpuMeHeHHWE  030HA
paccMaTpUBalOCh B OCHOBHOM B KauecTBe 3((EeKTUBHOro 00€33apa’kMBaIOIIEro CpPEeCTBA.
Jpyrux 3ajay mpu NPUMEHEHUM O30HHBIX TEXHOJOrMi Ha ¢openeBbix Y3B He craBmiocs,
MIOCKOJIBKY CYIIECTBYIOIME KOHCTPYKIMHU 3THX Y 3B o0ecredynBany JOCTATOYHO HOPMAJIbHBIC
yCIIOBHS cofiep>kaHusi pbiObl. Ho, kpome 3To¥ (yHKIMH, 030H 00JagaeT JTOBOJIHHO IIMPOKUM
CHEKTPOM TOJOXHUTEIBHOTO BO3JEHCTBUS Ha 000poTHYIO Boay. OH cmocoOeH HalpsMyro
pearupoBaTh C OCHOBHBIMU JIMMUTHPYIOUIMMHU MPOMEXKYTOUHBIMU MPOJYKTaMU MepepaboTKu
A30THBIX COEMHEHMH — CBOOOJHBIM aMMHAKOM M HUTPUTaMM, MEpeBOJsS MX B Oe€30MacHbIe
coequHeHusi. Kak cBepxarpecCUBHBIH OKHCIUTENh, OH CIIOCOOCTBYET NPSIMOMY OKHCIICHHIO
OpPraHUYeCKUX BEIIECTB, B TOM YHMCIIE KpaifHEe YCTOMYMBBIX TYMHHOBBIX BEIIECTB, EPEBOIS UX B

OoJiee MpOCThIe COEMHEHNUS, KOTOPBIE Jierue nepepadarsiBatorcst Ha 6nopunbTpax. [Ipu sToMm,

JOCTUTaeTCs OYEHb BBICOKHIA 3(I)(I)CKT CHUIKCHHA COACPKAHUA OPraHNYCCKUX BCUICCTB B
060p0THOfI BOJC, HCUC3ACT XapaKTCpHBII‘;I )KCJ'ITO-KOPI/I‘-IHCBI:Jﬁ OBCT O60pOTHOI71 BOJBbI.

PaznosxeHne 60bIIMHCTBA BUAOB TPYAHO BBIBOJIMUMOM OPraHUKH B



3HAUYUTEILHON Mepe oOecmeunBaeT d(DQEeKT ne3010pari BOJIbI U TEM CaMbIM CIIOCOOCTBYET
CHIDKEHHMIO XapaKTEpHOTO KpaifHe HENPHITHOrO 3amaxa M MPHUBKYca PHIOBI, BHIpAIIMBAEMOW B
cUCTeMaxX C TMPUMEHEHHEM OHMOJIOTMYECKOH OUYMCTKH BOJBL. O30H CIOCOOCTBYET KOAryJsiluu
B3BCIICHHBIX OPraHMYECKHX BEIIECTB, TEM CaMbIM YyBenW4HMBas 3(PQEeKT MX yHaleHUs Ha
MeXaHUYeCKUX QriIbTpax. IHbIMU CII0BaMU, IPUMEHEHUE O30HHBIX TEXHOJIOTUH MOJOKHUTEIHHO
BIUseT Ha A(P(EKTHUBHOCTHL OCHOBHBIX KOMIIOHEHTOB CHCTEM Y3B — MeXaHW4YecKkux u
OMOJNIOTUYECKUX (HIBTPOB, CHOCOOCTBYET 3HAUMUTEILHOMY YIIYUIICHUIO YCIOBUH COIEpIKaHUS

BBIPAIIMBAEMON PHIOBI.

Pacmupenue ¢hyHkumii npuMeHeHus o30Ha B Y3B miia oceTpoBbIxX peIO TpeOyeT cepbe3Horo (B
JecsaTh U Ooliee pa3) yBEIMYEHHUS KOJMYECTBEHHBIX IMOKa3aTeseil ero rmojayd, BHUMATEIbHOTO
OTHOIIICHUS K TEXHOJIOTUSAM €Tr0 BBOJA M MPHUHATHS TEXHUYECKUX PEIICHUN, KOTOPhIE HAIEKHO
OTPaXJAOT BBIPAIIUBAEMYIO PBIOY OT BO3MOXKHOT'O OTPHUIIATEIBLHOTO BO3ACHCTBUS TIPU €r0
nepen3ObITke B 000poTHOM Boxe. [Ipu sToM, 00s3aTeabHBIM YCIOBUEM MPUMEHEHHUS O30HHBIX

TEXHOJIOTHI ABIAETCS 0oOecreyeHrne 0e30MacHOCTH IepcoHalia pBI6OBOI[HBIX XO3SHCTB.

B HacTosmee BpeMsi 3HAYMTEIILHOE BHUMAaHUE O30HHBIM TEXHOJIOTHSM oOpanatoT B ['epmanum.
Ecnu npu BeipanmBanuu Gopenu mojava 030Ha MpuMeHsieTcst U3 pacdyera He 6onee 10 rpamm 3a
CYTKH B PaCuCTC HAa OJAWH KWJIOIPpaMM 3aJaHHOI'0 B CUCTEMY KOpMa, TO IJIsI OCETPOBBIX CUCTEM
YKa3bIBalOTCA BCIIMYUHBI OT 2 a0 4 I'paMM O30Ha B 4acC Ha Ka)KIII)II\/JI KHJIOrpaMM 3aJaHHOT'O
kopMma. [IpakThka mpUMeHEHUs 030HA B NPOMBIINUICHHBIX cucTeMax B Poccum Haxomurtcs Ha
HayalbHOM YypoBHe. Hambosiee mpoJBHHYTBIMH B 3TOM OTHOUIEHHUH SBIAIOTCA PxeBckuil u
SpocnaBckuil oceTpoBble 3aBOJbl, HEOOJbIIOE X034icTBO B 6MockoBckoil obnactu (Kpachas

[Taxpa). Pe3ynpTaThl HCOIB30BaHUSI O30HHBIX TEXHOJOTHUN HA HUX MOKA3bIBAIOT OYCHB
XOPOUINE Pe3yIbTaThI.

[Tpu BbIpamuBanuu B Y3B ToBapHO#l pblObl OAHMM OYE€Hb HENPUATHBIM MOMEHTOM SIBISIETCS
npuoOpeTeHne el HEeNpUATHOTO WJIOBOTO 3amaxa M IMpUBKyca. BbI3bIBaeTCs 3TO sBIIEHUE
HOCTYIUIEHHEM B BOJY NPOJIYKTOB XH3HEIEATENbHOCTH OMOMICHKH OHOPUIbTpOB. B mmo0bIx
cucreMax OWOJIOTMYECKOM OYUCTKM B TOM WJIM MHOM Mepe MPOUCXOAAT IPOLECCHI
NEHUTpU(DUKAIMM, €CIH 3aKpbIT JOCTYIl KHUCIOpoJa K KYJIbTHUBUPYEMBIM OaKTEpUSIM.
[IpoucxoauT 5TO BO BHYTPEHHHX CJIOSX OHOIMJIEHKM B MECT€ CONPUKOCHOBEHHS €€ C
MIOBEPXHOCTBIO OMO3arpy304HBIX 3JIeMEHTOB. KpoMe Toro, Takoii ke mporecc MpOUCXOAUT MpU
o0pacTaHUM MMOBEPXHOCTU OacceitHOB, PU HAKOIJICHUH PHIOOBOIHOTO OCaJlka B TPyOONpOBOIax

U B TpHUsIMKax OOOPOTHOTO BOJOCHAOeHHWs. Ecim mpu BeIpaliiBaHUHM PHIOOIIOCATOYHOTO



MaTtcpuralia 3TO SABJICHHUEC HC MMECT CYIICCTBCHHOI'O 3HAUYCHUA, TO IIPHU BbIpallluBaHUHU TOBapHOﬁ

PBIOBI B cOCTaB 000pYI0BaHUSI HEOOXOIUMO BKIIFOUATh OACCEWHBI Il OTMBIBKHU PHIOBI.

[Tporecc 3TOT mpoucxoaut st peiObl B Tedenue 10 - 14 mHe, nmpu BbIpaliiBaHUM PHIOBI JUIs
IIPOM3BOJICTBA TOBApHOM MHILEBOM MKPBI MPOLECC OTMBIBKU pacTsaruBaercs Ha 2 mecaua. [Ipu
JKCIUTyaTallul TakUX OaccefHOB HEOOXOAMMO OOECHeUYMTh MX IPSAMOTOYHOE BOJOCHAOXKEHUE
CBexkel Bojoi uimu 06opotHoe ¢ 3ameHoi He MeHee 50% Bojbl B TeueHue cyTok. [lpu stom, u3
CHCTEMBI OOOPOTHOTO BOJOCHAOKEHHSI HEOOXOJMMO HCKJIIOYUTH JIIOOBIE YCTPOWCTBA THIIA
OMOGUIBTPOB, JEra3aropoB M 3achlIHBIX (uiabTpoB. Ha MX mOBEpXHOCTH B HEH30EKHOM
Hopsiike mocensercss OakTepuanbHOE M BOJOPOCIEBOE OOpacTaHWe, U B TEYEHHE KOPOTKOIO
BpeMeHH, He Oosee 3 - 4 Henenb, cucTeMa TepsAET CIIOCOOHOCTh CBOOOXKIATh PbIOY OT 3TOro
3amaxa u npuBKyca. [ CHIKEHHS MOTeph MAcChl PHIOBI B MPOILIECCE OTMBIBKH MPUMEHSETCS
CHID)KEHME TemIlepaTypsl Bozbl. [Ipyu mpou3BoACTBE TOBapHOM MKpPBI IPOU3BOIAUTCS 2-MeCSUHas
UCKYCCTBEHHAsl 3UMOBKA, B T€YEHHME KOTOPOW INPOUCXOAUT KAaK OTMBIBKA, TaK M JI03pEBaHUE

PBIOBI 10 HEOOXOIUMBIX KOHAULIUNA UKPBI - ChIPIIA JUIS IPOU3BOJICTBA KAYECTBEHHON POAYKIIUH.

Okcryatauus Y3B TpeOyeT BBICOKOM KyJIbTYpbl IPOU3BOJACTBA, CTPOroro COOIIOACHUS
TEXHOJIOTMYECKOM M IPOU3BOJACTBEHHOW  JHUCLUIUIMHBI, TBOPYECKOTO OTHOLIEHUS K
oOs3aHHOCTAM. CrienuanucraM HPUXOIUTCS MPUMEHSTh BeCh Oarak 3HaHUM, KOTOpbIE OHU
HAKONMIN B IIPOIECCE CPEIHEro M CHEenualbHOro obpasoBaHus. Hago moMHUTH, 4TO Mr00BIE
OTCTYIUIEHHUS. OT TEXHOJOIMH TpU BBIPAllMBAaHMM PBIOBI HEU30€KHO 000pauMBaAIOTCA
JIOTIOJTHUTEIBHBIMI HAarpy3kaMd Ha CHCTEMBl OOOPOTHOTO BOJOCHAOXKEHHUs. DTO Kacaercs
IUIOTHOCTEN CO/Iep KaHUs PhIObI, peXruMa U TEXHUKH pa3/iladl KOPMOB, OEpexHOro o0palieHus ¢

pBI0OI1 pu nepecaakax, COPTUPOBKAX M MPOUUX PIOOBOIHBIX ONEpaIUsIX, CUCTEMAaTHYECKOTO

KOHTpPOJIA 3a KaueCTBOM OOOpPOTHOM BOJBI U COCTOSIHHEM pPbIOB. HeoOX0auMO MOMHUTH, YTO
V3B paccuuTHIBAIOTCS Ha OMpeeNieHHbIe HATPY3KH MO KOJIMYECTBY PBIOBI M CYTOYHOU pa3iayu
Kopma. bombIioe 3HaUueHHE UMeeT opraHu3aIus JPOOHOT0 KOPMIICHHSI, HCKIIIOUEHHE MepeKopMa
phIOBI W TIOTIAJAHUsI 3HAYUTEIHHOTO KOJIMYECTBA HE CBHEIEHHOTO U Pa3MBITOIO KOpMa Ha
obopyoBaHre 00OpPOTHOTO BOAOCHaOkeHUs. KopMa MMEIOT 10 CPaBHEHHIO C SKCKPEMEHTaMU
PBIOBI COBCEM JIPYTYI0 KOHCHUCTEHIIMIO M COCTaB, MepepaboTka KOPMOB Ha OMOGUIbTpax UAET
OUeHb TPYAHO, YTO MOKET BBI3BIBaTh cepbhe3Hblie cOou. Cephe3HOoe BHUMAHHE HEOOXOIUMO
yaenath peakuuu cpeabl. [loeimenne pH oTpumartenbHO AEHCTBYyeT Ha (U3HOIOTHYECKOE
COCTOSIHHE PBIOBI, MOBBINIAET TOKCHUYHOCTH aMMOHHUMHOTO a30Ta M YTHETAeT HUTPHUDUKAITUIO
A30THBIX CoequHEeHH Ha OuodumnbTpax. He ciemyer momyckaTh COJEpKaHUS KHCIOpOAa B

BHITEKaromIe n3 6acceitHoB Boje cBbime 100% nackimenus. [Ipu npoxoxaeHnn 6noGuIbTPOB



JUIIHANA KHUCIOPOJA OTAyBaeTcsi B aTMocdepy, UTO NPUBOAMT K OECloye3HOW Meperpyske

KHCIIOPOJTHOTO 00OPYIOBaHUS M COKPAIIAeT PECypc €ro padoTHI.

Baxwneiimee 3HaueHHe wuMeeT o0ecredeHne CTaOWIbHOM Harpy3kd Ha OHOQHIBTPHI.
BuodpmibTpbl — KuBas cucTema, MPH PE3KOM CHUKCHUHM pa3laddl KOPMOB HM3-3a HEJOCTaTKa
NUTAHUS 3HAYMTEIbHAS 4YacTh OUOIUICHKHM OTMHUpPAET, a IpPHU PE3KOM BO3pacTaHUM pa3/iauu
KOPMOB YPOBEHb Pa3BUTUs OMOIUIEHKH HE MOXET OOeCHeUUTb CBOEBPEMEHHYIO INepepadoTKy
BO3POCILETO KOJIMYECTBA 3arps3HeHus. MHeprmoHHOCTh paboThl OMOPHUIBTPOB MHpEAINoiaraet
coOIoficHNE TUIABHOCTH YBEIMUYEHUSl WIN CHIDKEHUs Harpy3ok. He cimenyer, Takke, 0Xunarh
HOJTHOM MOIIHOCTH OMO(UIBTPOB cpa3y MOCIE NPOBEAEHUS MPOLEAYPhl €ro 3alycka B paboTy.
Ecnmu cucrema paccumrana, gomyctuM, Ha 20 ToHH pbIObI M 200 Kr KOpMa B CYTKH, 9TO HE
3HAUUT, YTO MbI MOKEM IIOCiie 2-HENIEelIbHOW MpOoLEeNyphl IIyCKa CHCTEMbI B paboTy cpasy
Harpy3uTh MOJIYJIb IOJTHOCTBIO PBIOOH U BbaBaTh 200 kr. KopMoB. Co3peBanne O0MO(UIBTPOB-
JUINTENIbHBIA MpOLecCC, M B 3aBUCUMOCTH OT YCIOBMM MOXXET NPOMCXOIUTh B TEUCHHE

HECKOJIBKHUX MECALCB, IIOJYTroJa U Oonee JIATCIIbHOI'O BPCMCHU.

I/IH)KeHepHHe CJ'Iy>K6bI, CO cBoOeH CTOPOHBI, OOJDKHBI ITOHHUMATh CYHIHOCTH IIPOLIECCOB,
MMpOUCXOAAINX Ha CHCTCMC O60py,Z[OBaHI/I$I O60p0THOFO BOI[OCHa6)KeHI/I$[, a HC TOJIBKO

o0ecnieunBaTh TEXHUUECKYIO UCIIPAaBHOCTh 00OPY10BaHUSI.

Heo06x01MMo0 TOMHHTB, YTO OCTAHOBKA pa0OThl OMO(MUIBTPOB HA BpeMs, MPEBHIIIaoIIee 3 yaca,
HEn30€KHO MIPUBOJUT K CHUYKEHUIO €ro MPOU3BOAUTEILHOCTH. [1pH JIF0OBIX TEXHUUECKUX COOSAX
o0opynoBaHusi 00OPOTHOrO BOAOCHAOXeHHs HH(OpMaus [ODKHA OBITh JIOBEJEHa J0
pPBHIOOBOJTHOM  CIIY’KOBI 711 TPUHATHS COOTBETCTBYIOLIMX PpELIEHUH 10 KOPPEKTUPOBKE
IIPOM3BOJICTBEHHOI'O MpoIlecca U i MOBBIIIEHHOTO KOHTPOJS IMOCIEACTBUI Takux cOOeB s
BbIpaniiuBaeMoil puiObl. Cuctema Y3B — 3T0 equHBI KOMIUIEKC PBIOOBOJHBIX OacceiiHOB U
00opy0oBaHUsI OOOPOTHOTO BOAOCHAOXKEHHUS, KOMIUIEKC OSTOT KHMBOM M Oasupyercs Ha
KHU3HEIeATENIbHOCTH OakTepuil o0opyaoBaHUs OuojorMueckoil ouucTku Bojbl. IlosTOomMy
HOpMaibHasi ero paboTa oOecneuynBaeTcs INPU TECHOM B3aWMOJAECWCTBUM pPHIOOBOIHON U
WHXXEHEPHOU CIIyk0, KOTOphIe AenaroT oaHo neno. [Ipu skcruryatanuu Y3B HET riaBHBIX U

BCIIOMOTaTCIbHBIX CJ'IY)K6.

Bricouaiimias wHTeHcH(UKAMUS TMPOW3BOJACTBEHHOTO TIpoliecca TpeOyeT BHUMATEIHLHOTO

OTHOIICHHUA K (I)I/I3I/IOJ'IOFI/I‘{CCKOMY 1 OIIU300THYCCKOMY COCTOSAHUTIO 00BEKTOB KyJIbTUBAllUU.

HpI/I BBI60pC HCTOYHHUKOB BOI[OCHa6)KCHI/I$I MMpEeUMylIeCTBO HA/I0 OTAABATh apTe3I/1ch1<0171 BOAC,
JaxKe CCJIM OHa IO OTACIILHBIM IIapaMCTpaM HE COOTBETCTBYCT TpCGOBaHI/I}IM pBI60BO,Z[CTBa.

OOBIYHO ATO conepKaHUE KHUCIOpOoJa W OOIIEro >Kele3a, pexe BbIcoKas pH, coimeHocTh u



coJiepaHue aMMOHUKHOTO a3zota. [lociennee oTHOCHTCS K HE(DTEHOCHBIM palioHaM Cubupu,
CeBepo-BocToka eBpomneiickoil wacth Poccun. Bompockl HopManuzanuu — coAepKaHus
KHCIIOpo/a, kene3a ,pH He cocTaBisiioT TexHHUECKuX npodiem. CioxkHee nmpobiieMa BBICOKOTO
Collep’KaHUsT aMMOHHUUHOTO aszora. [lpakTuyecku He pemiaercs mpoOieMa H3OBITOUHOMN
coimeHoctd. B mo0oMm cimydae Jis HOpPMalu3allid  BBIIICTIEPEUMCIICHHBIX —IOKa3aTenei
apTe3UaHCKON BOJBI TPEOyeTCs JOMOIHUTEIbHOE TEXHUYECKOE 000PyI0BaHHE U OTIPE/ICIICHHBIC
3arpaThl. HO 3TO ¢ IMXBOM KOMIEHCUPYETCsl MPAKTUYECKU CTEPUIIBHOCTHIO apTE€3UMAHCKUX BOJ U
MIOCTOSIHCTBOM COCTaBa M TEMIIEpaTypbl. JOTU MOMEHTHI IO3BOJSIOT MPOBOAUTH NMEPBUUYHYIO
BOJIONOJITOTOBKY B aBTOMAaTHYECKOM PEKUME U B OO0 MOMEHT 3HATh, YTO BOJIa UMEET OJTHU U

TC K€ IMTOCTOAHHBIC I1OKA3aTCJIM Ka4CCTBaA.

OTKpI)ITBIe BOJOCMBI B KQYECTBEC BOJONCTOYHHUKOB AJIA V3B IIPOUTPBIBAIOT M3-3a HECTIOCTOAHCTBA
CcoCTaBa, TCMIICPATYPbl BOJbI, HAJIMYUA OPraHWKH, BEPOATHOCTU 3aJIIIOBLIX HX 33Fp$[3HeHI/If/'I n

3aHOca 3a001eBaHUM PBIO.

Hannuane u pa3sutue 3a00JIeBaH BO MHOTOM 3aBUCHT OT UMMYHHUTETA BBIPAIIUBAEMOU PHIOBI.
[ToaTomMy co3naHue OIarompUSTHBIX YCIOBUN AJIS KU3HEAEATEILHOCTH PBIOBI - OTCYTCTBHE
CTPECCOB HM3-3a BBICOKUX IUIOTHOCTEH CONEp)KaHUs U HEOPEKHOro OOpalleHHus ¢ PhIOOW Mpu
BBIIIOJTHEHUHN pI)I6OBOI[HI)IX onepaunﬁ, KPUTHYCCKUX THAPOXHUMUICCKHUX HOKa3aTeJIeI71, CHMKCHUC
COJIEpXaHUsl OPTaHMYECKUX BEIIECTB B 0OOPOTHOM BOJIE, MOJACPKAHUE YUCTOTHI PHIOOBOIHBIX
OaccellHOB, HOPMATHUBHBI YPOBEHb OaKTEpUaTbHOW OOCEMEHEHHOCTH BOJIbI, OTpPaHHYEHUE
3aB03a pbIOBI M3 CTOPOHHMX XO3SHCTB -SABJISIOTCSA TJIaBHBIMHM YCIOBHMSMHU OJaroroyyqHoro
AMU300TUYECKOT0 COCTOSIHUSI mpou3BoacTBa. Ha Benymume mecta B Y3B BbIXOAST 00j1€3HU
HHAYCTPHUAJIBHBIX XO3STUCTB: BCITBIITKH 3360J’I6B3HHI>1, BbI3bIBACMBIX YCJIOBHO IIaTOI'CHHBIMU
MHUKpOOaMu, TPOSBICHUS BUPYCHBIX 3a0oseBaHuil, OOJE€3HH, BBI3BIBAEMBIC MPOCTEHIINMH,
QIMMEHTapHbIE 3a00JI€BaHUS U3-3a IPUMEHEHUS HECOOTBETCTBYIOLINX U HEJOOPOKAaUYEeCTBEHHBIX
KOpMOB, aC(l)I/IKCI/Ifl M TOKCHUKO3BbI, BBISBIBACMBIC KPUTHYCCKUMHU IMOKA3aTCIIAMHU BOJbI IO YPOBHIO
COJIEpXaHUsl PaCTBOPEHHOr0 KuciIopoaa, pH, aMMOHUIHOTO a30Ta, HUTPUTOB. 3HAYUTEIHHBIN
YPOH, Jaxe A IMPOU3BOAMTENEH OCETPOBBIX PbIO, MOXKET NPUHOCHUTh MOHOT€HETHYECKHH

COCANIBLINK TUKIMOOTPHYM apMaTyM, 60pb0a ¢ KOTOpPBIM B yciioBUsX Y 3B He Tak mpocra.

Mepbl OoppObI ¢ OONE3HSAMM pBIO, NMPUMEHSEMbIE B INPSMOTOYHBIX CHCTEMax, He BCErja
npuMeHnMbl B Y3B. [IpoBeieHne KpaTKOBPEMEHHBIX BBICOKOKOHIICHTPUPOBAHHBIX BO3JACHCTBUN
7e4eOHBIX TPermapaToB MOXKET MPHUBECTH K TruOenu OuorieHKn OMo(UIBTPOB, a BBIMOJHEHUE
TaKUX ONepaluii B CHEIUAIBHBIX €MKOCTSIX BHe OaccefiHOB KpaiiHEe TpYIOEeMKO U
HETEXHOJIOTHYHO. [103TOMYy NMpHUMEHSIOTCS YMEpeHHbIe KOHIIEHTPALUMH JIeYeOHBIX IpernapaToB

HETMOCPEICTBEHHO B OacceiHax MpH IMTETbHON WX OSKCIO3WIIMM W BHECEHHE HUX B KOpMa.



[IpuMeHSIOTCST TaKKe W JKOJIOTHYECKHUE METOJbl BO3JEHCTBHUS Ha BO30ymuTesneit OosesHed —

CO3/AI0TCsl YCJIOBUS, IIPU KOTOPBIX OHU MIPEKPALIAIOT Pa3MHOXKATHCS MJIM IIPOCTO HE MOTYT

CyILIECTBOBaTh. JTO TEMIIEpATypHbIE BO3JACHCTBUS U MPUMEHEHHE METO/a IOBBIIICHUS
coiieHoctd BoAbl. Conb SBISETCS JOBOJBHO YHUBEPCAJIBHBIM CPEJICTBOM U  IIMPOKO
INPUMEHSIETCS, I0Ka3blBasg HEIJIOXHUE pe3ylbTaTbl, B TOM 4YHUCJIE€ M MpU NPUMEHEHUU B
npoUIaKTHYeCKOM TopsAKe. XOpoIlue pe3yibTaThl [aeT MpUMeHeHHe ¢GopMaiuHa, K

KOTOpOMY OMO(MUIBTPHI TOBOJBHO YCTOWYHBHIL.

HemanoBaxxHoe 3Ha4YeHHEe Il OTPAHUYEHHUS PACHPOCTPAHEHUs 3a00JEBaHMM B KPYITHBIX
HOPENIPUATHIX C TpUMEHEeHneM Y 3B umeeT MoyJIbHBIN IPUHLMII KOMIIOHOBKH 000pYy10BaHus,
KOrJa H30JIMpOBaHHas Trpylnmna OacceHOB 3aMbIKaeTcs Ha CAMOCTOSTENbHYIO, CUCTEMY

000pPOTHOT'O BOJIOCHAOKECHHS.
DKOHOMHUYECKHE aCMeKThl CTPOUTENBCTBA U IKCILTyaTanuu Y3B

IlepBoHayanbHbIE MHBECTULMU B CTPOUTENHCTBO Y3B Haxomsrcs Ha BBICOKOM YpPOBHE,
9KCIUTyaTallMOHHBIE PAcXOJbl TAKXKE BBILIIE OTHOCUTENBHO JPYTUX PBHIOOBOAHBIX CHUCTEM,
skcruryaranust  Y3B  TpeOyeT BBICOKOKBATM(DHUIMPOBAHHBIX KaK WH)XEHEPHBIX, TaK U
PBIOOBO/IHBIX CIIEUATUCTOB. Bee 310 ompenenser 6ojiee BRICOKYIO ce0eCTOMMOCTD MPOAYKIIUH.
[To sroil mpuunHe Y3B uncCHonb3yroTcs, B OCHOBHOM, Ui CTAOMJIBLHOIO KPYIJIOIOAMYHOIO
IPOM3BOJICTBA  BBICOKOKAYECTBEHHOI'O  PBIOONOCAJOYHOIO Marepuana ¢  HOCIeIyHOIUM
BbIpalIMBaHUEM TOBApHOU phIObI B KOMOMHAIIMYU C APYTUMHU, MEHEE 3aTPAaTHBIMHU TEXHOJIOTUSMHU.

[Tpu TakoM pou3BOCTBE NpuMeHeHHe Y 3B TpyaHO NepeoeHUTb.

ToBapHOe€ nuUIIEBOE TPOU3BOCTBO C MPUMEHEHHEM TexHoIorui ¥Y3B opranusyercs B OCHOBHOM
B KJIMMAaTHYECKUX paiOHaX, MO3BOJISIFOIIUX IKCILTyaTUPOBATh XO3SIMCTBA OTKPBHITOro THNa (0e3
cTpouTenbcTBa 37aHusi). [lpu 5Tom, HaOOp OOBEKTOB BBIPAIIMBAHUS OTPAHMYUBACTCS

BBICOKOIICHHBIMHU BUJJaMU pLI6, HMCIOIIUMU BBICOKHEC LICHBI pCaIn3aliuu U YCTOﬁqHBBIﬁ CIIpOC.

KnumaTtnueckue yciaoBus Poccun MMEIOT O4YE€Hb OIpaHUYEHHBIE TEPPUTOPUH, I'ZI€ BO3MOKHO
pa3MelIeHNe OTKPBITHIX CHCTEM JUIsl OpraHW3alliy IMPOU3BOJICTBA TOBApHOM MUIIEBOW pHIOHI,
WIM TaKUe CHUCTEMbl JOJDKHBI 0a3MpoBaThCsl HAa TEIUIBIX CTOKaX KPYMHBIX MPEANPUATUI
DHEPreTUKM M TSKEIOM MPOMBIIUIEHHOCTH. Bo Bcex ocTanbHBIX clydasx TpeOyercs
CTPOUTEIIBLCTBO YTEIUICHHBIX 3JaHUM, OpraHU3alys OTOIUICHHs B XOJIOAHBIA IIEpUOJ BPEMEHH,
YCTPOMCTBO CHCTEM BEHTHJISALIMH, OCBEIIECHUS. Bee 3T0 ynopokaeT CTOMMOCTb NPEAIPUATUH B 2
paza 1O CpPaBHEHHIO C OTKPBITBIMH CHUCTEMaMH, COOTBETCTBEHHO, BO3pacTalOT U

9KCILTYaTallUOHHBIC PACXObI. Ilo »sToit INPpUYIUHE JIA Poccuu BOIIPOC BBIGOpa 00BEKTOB



BBIPAIIMBAaHM U pacueT HEOOXOIWMOW MPOU3BOACTBEHHOW MOIIHOCTH B CIIydae OpraHU3alluu
MIPOM3BOJICTBA KOHEYHOMN MUIIEBON MPOAYKIIMHA BBIXOAUT HA TiepBoe MecTo. CIeKTp BHIIOB PHIO,
TOBapHOE TPOU3BOACTBO KOTOPHIX 3KOHOMMYECKH IIeJIecO00pa3Ho, CyKaeTrcs 0 palyKHOU
dopenmu © ONM3KUX K HEH BHIOB, INPOU3BOACTBO KOTOPBIX JICKHT OJHM3KO K YPOBHIO
0e3yOBITOYHOCTH, BO3MOXXHO, HEKOTOPBIX CHTOBBIX (MYKCYH, Taims), Oojee NpUOBLILHBIM
SIBIISIETCSl BBIPAIIMBAHUE OCETPOBBIX. Hambosee peallbHBIM BapUAHTOM SIBIISICTCS KYJIbTHUBAIUS

OCETPOBBIX PBIO C IENBIO MTPOU3BOJICTBA MHUIIEBON HKPHI.

[Ipu opraHu3anyy TOBAPHOTO MPOU3BOJCTBA PHIOBI Ha MACO OOJIBIIOE 3HAYEHHUE UMEET 00BEM

IMpOU3BOJICTBA.

ToBapHOE NPOU3BOACTBO PHIOBI UIMEET CMBICI NMPU 00bEeMax OT HECKOJIBKUX COTEH TOHH, KOI/a
Bbl  CMOXXET€  ObITb  TapaHTUPOBAHHBIM  IOCTABIIMKOM  MpoAyKuuu. OCHOBHBIMHU
npeuMyiiectsaMu  Y3B, mpu  3TOM, 3aKiIOYalOTCd B COKpPALIEHUM  JUIMTEIbHOCTU
IPOU3BOACTBEHHOTO MPOLIECCa, BO3MOXKHOCTH UX PA3MEIIEHHS B HEIIOCPEICTBEHHON OJIM30CTH K

PBIHKaM cObITa U IOCTaBKE IMPpOAYKIMHU B IICPHUOA CC30HHBIX I[e(l)I/IIII/ITOB.

[Ipu opraHu3anyy TPOU3BOJCTBA IHINEBOH HMKPBI OCETPOBBIX PHIO OO0BEMBI MPOHU3BOJCTBA
JOJKHBI OBITH HA YpOBHE He MeHee 2-3 ToHH. IIpu sToM, pailoH pa3merieHus NMPOU3BOJACTBA B
IUIAHE YAAJCHHOCTH OT OCHOBHBIX PBHIHKOB COBITA MMEET MEHbIIee 3HA4YeHHEe, MOCKOIBKY
00BbEMBI TIEPEBO3KH U COOTBETCTBEHHO TPAHCIOPTHBHIE PACXOJbI MPU OJMHAKOBOW BBIPYYKE 3a
MOCTaBJICHHYIO MPOAYKIIMIO TI0 CPABHEHUIO C KUBOW MIJIM OXJIAXKJACHHOU PHIOOM COKpAIaloTCs B

ACCATKH pas.

Bo Bcex npyrux cinydasx cucremsl Y 3B 1ienecooOpa3Ho UCTIONIb30BaTh HA CTaIUH BBIPALLIMBAHUS
PBIOONIOCATOYHOTO MaTepuasia Kak KOHEYHOIo NMpOoayKTa MPOU3BOJCTBA WM BCTpauBaTh Y3B B
KOMOMHHMPOBaHHOE NPOU3BOACTBO. [Ipyu 3TOM moJ mocagouyHbIM MaTEpUaIOM MOKHO MOHUMATh
pBpIOy pa3HBIX BO3PAcTOB M Pa3MepOB B 3aBHUCHUMOCTH OT NMPHUHATHIX TEXHOJOTMI M KOHEUHBIX
Henel IMpoM3BOJICTBA B COOTBETCTBUM C pacueTamMu HauOosiee pPalMOHAIbHOM CXEMBbI
npou3BojcTBa. ONBIT HUCMONB30BaHUS  PBHIOONOCAJOYHOIO MaTepuaiga OCETPOBBIX pBbIO,
BbIpallleHHbIX B Y3B, /Ui BbIpamiyBaHusi TOBApPHBIX OCETPOBBIX B CAJKOBBIX M OacceifHOBBIX
NPSIMOTOYHBIX XO3sicTBaX Ha 0a3e TEeIUIbIX BOJ SHEPreTH4YeCKHX OOBEKTOB, IOKa3bIBAET
3HAYUTENbHO OoJiee OBICTPBIA POCT — pbida B JBYXJETHEM BO3pacTe MO pa3MepaM M Macce

OOroHSET TPEXJIETHIOIOPHIOY, BRIPAILIEHHYIO OT UKPHI 0€3 MpuMeHeHus TexHoaoruii ¥Y3B.

HpI/I OopraHu3alv HIpPOU3BOJACTBA MUIIEBOM HKPbI OCCTPOBLIX pBI6 BaXXHO IIOHUMATh, YTO
IMPOU3BOACTBO OCHOBHOM MNpOAYKIIMK HAYUHACTCA 4YCEpC3 HCCKOJBKO JIET TIIOCIC IIyCKa

IIPOM3BOJICTBEHHBIX MoLIHOCTeH B paboTy. KonmnuecTBo neT onpeaensercss BBIOOpOM 00BEKTOB



KyJIbTUBHpOBaHMs. Tak, MpU opraHu3aly BbIpalllMBaHHUsI CUOMPCKOTO OCeTpa HMKpa B Macce
HAYMHAET MPOU3BOJUTHLCS Ha TMATOM TOAYy, @ BBIXOJ Ha TMOJIHYIO MPOEKTHYIO MOIIHOCTD
COCTaBIIIET HE MEHee 7 JIeT ¢ Hayayia dKcIuryaranui. HeoOXoauMo moHMMaTh, 9YTO Ha MEPUOL
MPEOAOJICHHUSI TOYKU 0e3yObITOYHOCTH TPEOYIOTCS JOIMOJIHUTENbHBIE U BEChbMa 3HAYUTENIbHBIC
WHBECTUIIMN Ha (OPMHUPOBAHUE PEMOHTHO-MATOYHOIO cTaja. Bce 3TO 3HAUMTENBHO YAJIMHSET

CPOKH OKYIIA€CMOCTH TAKUX IMMPOCKTOB, YTO HEC OUCHDb ITPUBCTCTBYCTCA HHBECCTOPAMMU.

IIpun opraHuMsanuu NPOU3BOJCTBA IUIICBOM MKPbl MMEET 3HAYEHUE W IIPUHATAs TEXHOJIOTUS.
[Tpu, ka3anock Obl, OUEBUIAHOM, C TOUYKH 3PEHUS PHIOOBOIOB, IMPEUMYIIECTBE MPHKU3HEHHOTO
METO/a 0TOOpa UKPHI Iepes 3a00HHBIM, SJKOHOMHUYECKH 3TO HE Bcerna onpasaaHo. IIpoucxoaur
3TO u3-3a YCIIOKHEHUS TEXHOJIOTMYECKOI0 porecca, noTpeOHOCTH
BBICOKOKBAIM()MITUPOBAHHBIX KaJPOB, BBICOKOH TPYIOEMKOCTH TWpoIecca MPHKU3HEHHOTO
0TOOpa MKpHI U €€ NepepadOTKU, 3HAYUTEIIbHBIX NOTEPh MPOAYKLIMOHHBIX CaMOK I10cCiIe 0TOOpa
MKpBI IIPA MaccoBOM IIpou3BoicTBe. CIpoC Ha TaKyl NPOAYKLIHIO OTHOCUTEIBHO OTpaHHUYEH,

4TO IIPUBOAUT K CHUIKCHHUIO IICH.

[Ipu BBIOOpE MOAPSAHBIX (GHUPM JJs peanu3alid IMPOEKTOB B YaCTH TEXHOJIOTMYECKOTO
000py0BaHUsl HEOOXOAMMO YUYUTHIBATh HECKOJIBKO MOMEHTOB. PuUpMa MODKHA UMETh OIIBIT
IIPOEKTUPOBAHUS U CTPOMUTENBCTBA cUCTEM Y3B, KOMIUIEKTalMM CTaHAAPTU3UPOBAHHOIO U
M3TOTOBJICHUST HECTAHIAPTHOTO OOOPYAOBaHMS, ONBIT MOHTaXa WM 1med - MOHTaxa
oOopynoBanus. /laBaTh rapaHTuu Ha pabOTOCHOCOOHOCTh BCETrO0 KOMILIEKCAa 000pyHOBaHUS, B
HaWjyylleM ciydae oOeclieunBaTh CONPOBOXKJIEHHE Iepuoja Iycka o00pyloBaHHMS B
AKCIUTyaTallM0 M MOJYYEHHs MEPBbIX MPOU3BOJCTBEHHBIX PE3YJIbTATOB, MPOBOJUTH O0yUYEHHE
MepcoHasia, TMpPU  HEOOXOAUMOCTH  oOecreurMBaTh  TEXHHUYECKOE  OOCITY)KMBaHHE U
TEXHOJIOTHYECKOE COIPOBOXKACHHUE B IIpoLEcce IKCIuTyaTauuu. IIpu cepbe3HbIX MHBECTULIMSX B
Takue MpPOEeKThl HEOOXOAMMO IMOMYy4YHTh paboTocrnocoOHoe mnpeanpusTue. HemamopaxHoe
3HaueHUE MMEEeT TaKKe YPOBEHb 1IeH Ha mpeziiaraemoe obopynosanue. Ha tepputopuu Poccun
nonoOHbIX ¢upM npaktuuecku Her. [lo kpaiiHelt Mepe, s Takux He 3Hato. Kak mnpasuio,
CTOMMOCTh KOMIUJIEKTa TEXHOJIOIHMYECKOro 00OpYy/I0BaHUS Y MHOCTPAHHBIX (PUPM BBIIIE, YEM Y
POCCHMCKHMX WM MPHU peau3ally MPOEKTOB, BBIMOJHEHHBIX MHOCTPAHHBIMU (pMpMaMH, CUIaMU
POCCHUHCKHUX TOJPSIIYMKOB C 3aMEHOW 4acTh OOOpYIOBAaHMS U MAaTepHaOB Ha POCCHUMCKHE.
Otpunatre 3T0ro Henb3s. Ho mpu cOBMECTHOM y4acTMM MHOCTPAHHBIX M POCCHUHCKHUX (QUpPM B
peanu3aly MPOEKTOB TEPAETCs OTBETCTBEHHOCTh O0OEMX CTOpPOH 3a pesynbraTsl. IlpuBeny

IpUMep.



Tema 2 OcHoBHBbIEe OHOJIOTHYECKHE NTpouecchl B Y3B.
Tema Muaycrpuanusanus npouecca poidosoacrTsa. Iliornocts nocaaku B Y3B.

Hean padorel: M3yunts nporiecc peiooBoicTBa B Y3B. [To3HaKOMUTCS ¢ METOIMKAMU pacdeTa

IIJIOTHOCTH ITOCAaAKH.

OxHa 13 TeHJCHIUH COBPEMEHHOTO OOIIECTBA - KOHLIEHTPALHsI HACEICHUS B a]IMUHUCTAaTUBHBIX
U MHAYCTPUANbHBIX LeHTpax. KpyrioronnyHoe cCHa0XeHHE TOPOACKOTO HACEIEHMs >KUBOUN
pbIOOH BBUIMBAETCS B MPOOJIEMY CO3AaHUS aKBAKYJbTYPHBIX XO3SIMCTB B TOM Cllydyae, €ClId HET
JIbTEPHATUBHBIX MCTOUHUKOB KHMBOH PbIObI. B CTOMMOCTb aKBaKyJIbTYpHOI'O XO35IHICTBAa BXOAST
TaK)K€ CTOMMOCTb 3€MJIM, 3aHMMAaeMOM XO3SHCTBOM, M TPAHCIIOPTHBIE M3JEPKKH HA JIOCTaBKY
npoaykiuu Haceienuto. [Ipu auddepeHnnpoBaHHON LIeHE HA 3€MIIIO KeNaTeIbHO pa3MellaTh
PBIOOBOIHOE XO34HMCTBO TaM, I/l IIeHa Ha 3eMito Huke. [Ipu 3ToM BO3pacTaroT TpaHCIOPTHBIE
pacxo/pl Ha JOCTaBKY PHIObI U KOpMa M pacxojbl Ha 0OcaykMBaHUE X03siicTBa. DTa npobdiaema
pemaercss IyTeM YBEJIMYEHHUS MPOU3BOAMTEIBLHOCTU XO3siCTBAa B pacueTe Ha EIUHUILY
3aHMMaeMoll 1iomaau. CpaBHUM TpU BapuaHTa PbIOOBOJHOIO XO3SHCTBA MO BIPALMBAHUIO
TOBApHOI'O Kapla U3 MpUoOpeTaeMbIX JIMYMHOK - CaJkoBoe, npyaoBoe u 3PY, pa3memniaemble B

MOCKOBCKO# 00J1aCTH.

Caokoeoe xo3aiicmeo. llenecoobpa3Hoe KOJIUYECTBO cojepkaHusa (openu M Kapra B Cagkax

JUTS. MAJIOTIPOTOYHBIX (HEMPOTOUHBIX ) BooeMoB coctasisieT 0,1-0,5 T/ra [Muxees, 1988].

I[J'IH BbIpallliBaHUA B TCUCHHUC TPCX JICT TOBapHOﬁ pr6bI U3 JIMYHMHOK COCTaB pBI6OBOI[HOl"O

XO035MCTBA JIOJDKEH BKJIIOYATh CIENYIONNE O0BEKTHI:

* TPy JIJIsl IOJIPAIIUBAHUSI CETOJIETOK;

* CaJIK¥ JIJIA COAEPKaHUsI phIOBI BTOPOTO T'0/1a MOAPAIMBAHHS;
* CaJIKU JUIS BBIPAIIUBAHUS TOBAPHOU PHIOKI.

Jlnis BBIpaIyMBaHus OJTHOW TOHHBI TOBAPHOM PHIOBI B cajikax nmorpelyercs ot 2 10 10 ra BogHOM

IIOBEPXHOCTH 03€pa WM BOJOXPAHMIMIIA.

Ilpyooeoe xo3aiicmeo. CocTaB IpyA0B JJIs BHIPALMBAHUS KapIa B TPEXJIETHEM LIUKJIIE:
* IIPYABI s BHIPAIIIMBAHUS CETOJIETOK;
* 3UMOBAJIBHBIE NIPY/bI I CETOJETOK U ABYXJIETOK;

¢ IpyAbl IJI1 BhIpalllUBAHUSA IBYXJICTOK;



* IPY/bI ISl BBIpAILIMBAHUS TOBAPHOH PHIOKI.

Jlns BbIpalMBaHus OJAHON TOHHBI TOBApHOW PBIOBI MOTpedyeTcs A0 2 ra BOAHOW MOBEPXHOCTH

[PYIOB.
3amknymote ycmanoeku. Bee BbIpaliuBaHue Be[eTcsl B OacceiiHax JIBYyX BUJIOB:
* OacceilHbl AJIs BhIpalliBaHUs 0CAJOYHOTO MaTepHana;
* OacceilHbl AJIs BbIpallBaHUS TOBAPHOU PHIOBI.

[Tpo10KUTETHOCTD BBIpAIIMBAHUS TOBAPHOU phIOBI 285 cyT. [yl BRIpamuBaHus OJTHON TOHHBI

TOBapHOU PHIOBI HEOOXOAUMAS TIIOIAb BOAHON TOBEPXHOCTU 0ACCEHHOB COCTaBUT 10-15Mm%.

CpaBHeHue HarisaHO MoKas3biBaeT A¢dekTuBHbIN MyTh cHkeHUs B 1000 pa3 3aTpart 3eMenbHON

IUIOLIA/IM Ha CO3/1aHuE PIOOBOIHOTO X0341CTBA.

[TepeHoC PBHIOOBOTHOW TEXHOJOTHH B 0OAacCEHBI MO3BOJISIET YKPHITh YCTAHOBKY B TEILJIOW30-
JUPOBAHHOM TIOMEIICHHH W MHTEHCU(HUIIUPOBATH IMPOIECC BBIpANUBAaHUS PBIOBL. [Ipu mMuHM-
MaJbHONH TOTPEOHOCTH B IUIOIIAAM [Js pa3MEIIEHUST UX B BOJE PHIOOBOJHOE XO3AKCTBO C
MCIIOJIb30BAaHNEM 3aMKHYTHIX YCTAHOBOK MOKET OBITh pa3MEIIeHO B TOPOJICKON uepTe, YyTo JaeT
JIOTIOTHATEIFHBIC TTPEHMYIIIECTBA: 00CCIICUEHHOCTh KBATH(PUIIMPOBAHHBIMU KaApaMu, Pa3BUTYIO

CUCTEMY CHAOXEHHSI M TpaHCIOPTA, HAYYHbIE KaJApbl W JIPYyrHE€ DBJIEMEHTHl pa3BUTON

UH(GPACTPYKTYPBHIL.

[Tpu BbIpalMBaHUM B 3aMKHYTHIX YCTAHOBKaxX BCE MapaMeTpbl TEXHOJOTMYECKOro Ipoliecca
(KOHAMLIMOHUPOBAHUE BOJbI, KOPMJIEHHE, KOHTPOJIb U T. J.) OCYLIECTBISIOTCS C HMOMOIIBIO
ABTOMATU3UPOBAHHBIX YCTPOMCTB, IEMCTBHE KOTOPBIX MOXET MPOrpaMMHUpOBaThbcsA. BnusHue
IPUPOJIHBIX (PAaKTOPOB HA XOJ TEXHOJOTMYECKOro IMpoliecca CTAaHOBUTCS MUHUMAIbHBIM. Jlist
obnacrelr Poccun, nexaiux ceBepHee MepBOil 30HbI PhIOOBOJICTBA, UCIOIB30BAHNE 3aMKHYTHIX
YCTAaHOBOK YAacTO SIBJISETCA €AUHCTBEHHBIM BapHaHTOM. AJIBTEPHATHUBY COCTABIIAET TOJBKO

pBI60BO,Z[CTBO Ha BOJIC IrOpAYUX apTE3UAHCKUX CKBAKHH.

Tema 3. Buosornyeckne 0coO0eHHOCTH OCHOBHBIX 00bEKTOB BhIPAIIIUBAHMS
B Y3B

Heab padotbi: [T03HaKOMUTHCS ¢ OCHOBHBIMU 00bEKTaMH BbIpaliuBanus. M3yunts ux

OHOJIOTUIO U HOCHHBIC XO3SICTBEHHBIC KaueCTBA.

CrpoutenscTBO M 3Kcmiryartauus Y3B TpeOyloT 3HAuMTENbHBIX 3aTpar, MO3TOMY, UISl TOTO

9TOOBI OBITH JTOXOJHBIM, TIPOU3BOACTBO JOKHO OBITH 3(PPEKTUBHBIM.



COOTBETCTBEHHO, OYE€Hb Ba)XHO BHIOpaTh MOAXOASIIME BUABI JJIsi MPOU3BOACTBA U MOCTPOUTH
XOpomIo PyHKIIMOHUPYIOITYIO CUCTEMY.

[To cyTw, 1€ MPOU3BOJICTBA MIPOJATH PHIOY IO BBICOKOH IIEHE U OTHOBPEMEHHO YACPKATh
cebecTOMMOCTh IPOU3BOACTBA HA MAKCUMaJIbHO HU3KOM YPOBHE.

[Ipu aHanu3e BO3MOXKHOCTH CO3JaHHsI PBHIOOBOJHOTO XO3SIMCTBA OJHUM M3 Ba)KHEUIIMX
MapaMeTpoB SIBIISETCS TEMIIEPATypa BOJIbI, MOCKOJIBKY PBIOBI — XOJIOTHOKPOBHEIC JKUBOTHBIC.
TemmnepaTypa MX Tela HE OTJIMYACTCS OT TEMIEPATyphl OKpYXaromied Boabl. M peIOBI He
CHocoOHbI K TepMoperyisiiuuu. [losToMy TemepaTypa BoJbl UMEET OYeHb OO0JIBIIIOE 3HAUCHUE B
pbeiOoBoacTBe. /[l pa3HBIX BHAOB TEMIIEPATypHBI onTuMyM paznuueH.Taxke oTiaHuaroTcs

BEPXHUEHU HUKHUE JIETAIBHBIC TEMIIEPATYPEL.
——6&6Degr.C ——16 Degr.C
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Fish weight (g)

Growth rate
(%o body weight/day)

Pucynok CxopocTh pocta panykHO# dopenu
npu 6 u 16 °C, B 3aBHCUMOCTH OT pa3Mepa phiObI

Jpyrum akTopoM, BIMSIIOIIMM Ha BO3MOKHOCTh CO3JIaHUSI PHIOOBOAHOIO X03sIMCTBA, SBISETCS
pasmep BbIpalIMBaeMoil B Xo3aicTBe pbIObL. [IpH 110001 TemmnepaTrype CKOpOCTh pocTa MEIKUX
PBIO MPEBBIIIAET CKOPOCTh POCTa KPYITHBIX.

3a paBHBI MPOMEKYTOK BPEMEHH MEJKHUE PbIObI MOTYT HaOpaTh OOJiblIe BEca, YEM KPYITHBIE.
Mernkue pbIObI Takke MPeoOpa3oBHIBAIOT KOpMa Oosiee 3PPEKTUBHO, UEM KPYITHBIE.

Bbonee ObicTphiit pocT U 60see 3¢(PeKTUBHOE UCIOIb30BaHUE KOPMOB, MOJO0XKHUTEIBHO BIHSIOT
Ha ce0ecTOMMOCTb, TIOHM)Kasl €€ B IepecyeTe Ha KWJIOTpaMM IMPOU3BEIACHHOM pbIObl. OgHAKO
MIPOM3BOJICTBO MEJKUX PBIO SBISETCS JIMIIbL OJHUM 3TAllOM B MPOIECCE MPOU3BOJCTBA PHIOBI
PBIHOYHBIX pa3MepoB. [IoHATHO, YTO HE Bcs pbIOa, MPOU3BOIUMAs HA PHIOHOM XO3SICTBE,

MOYKET COCTOSITh U3 MEJIKUX PBIO, TO3TOMY NMOTEHLIMA BBIpAIIMBAHUS MEJIKUX PbIO OrpaHUYEH.
[TpuOBLIBHBIM ABISETCA U TIPOU3BOACTBO MAJIbKOB.

Pacxo/pl Ha 1OCTHXKEHME U TIOJiepKaHe ONTUMAalIbHOM TeMIiepatypsl BoJibl B Y3B B



TE€YEeHUEe Bcero roja onpasaaHsl. [Ipu coxgepxkaHunm pel0 B ONTUMANbHBIX YCIOBHUSAX
BBIpAlIMBaHMU CKOPOCTh POCTa 3HAYUTENBHO BBILIE, YEM B IPUPOAHBIX YCiIoBUAX. Kpome Toro,
IIPEUMYIIIECTBA YUCTOM BOJIbI, JOCTATOYHOTO YPOBHS KHMCIOpOAa U T.A. B Y3B mosoxurenbHO
BJIMSIIOT Ha BBDKMBAEMOCTb, 3J0pOBbE PbIO M T.XI., 4TO, B UTOre, 00EClEeYUBAET MPOIYKIHUIO
BBICOKOT'0 KauecTBa. PpIOBI OTIMYAIOTCS OOJIBIIMM Pa3sHOOOPAa3HMeM U MHOTHE UX BHJIbI SBIISIOTCS
00BEeKTaMu pbIOOBO/ICTBA.

3a mocnenHee JAECATHIIETHE B AaKBaKyJIbTypy OBUIO BHEAPEHO HECKOJIBKO COTEH BHJOB H
CKOPOCTb MX OJIOMAIIHUBAHUsA B CTO pa3 BBILLIE, YEM CKOPOCTh OJOMAIIHUBAHUS PACTEHUN WU
JKUBOTHBIX Ha CyILE.

OO0beMbl MUPOBOTO NMPOU3BOJACTBA MCKYCCTBEHHO BBIPALMBAEMON DPBIOBI CBHUJIETEIBCTBYIOT O
TOM, YTO KaproBbie (pedyb UAET MPUMEPHO O 5 BHUAAX) SBISIOTCS OJHOW M3 MPEOOIIaIal0NIuX
IpyMIl.

Hanee crnenyrot ngococh u ¢openb. Beé€ ocTambHOE NMPOU3BOJACTBO — MPUMEPHO AECATH BHJIOB.
[ToaTOoMy HYXKHO MOHUMAaTbh, YTO, XOTS CYILECTBYET 3HAUUTEIbHOE KOJIUYECTBO IMPUTOIHBIX AJIs
BbIpalMBaHUs BUJOB, TOJbKO HEOObIAS UX YaCTh JOCTUTAET HACTOSILErO yclexa Ha MUPOBOM
VYposHe. O6beMbl MUPOBOTO MTPOU3BO/ICTBA HOBBIX BHUIOB OTPAHMYEHBI YCIIEXH WJIM HEYJaud B
UX BBIPAILMBAHNU B 3HAYUTEIBbHON MEPE 3aBUCAT OT PHIHOUHBIX YCIOBHH.

[Tpon3BoacTBO HEOONIBIINX O0BEMOB LIEHHBIX BUJIOB PHIO MOKET ObITh 1I0XOAHBIM, [IOCKOJIBbKY
BBICOKA UX PbIHOYHAs LICHA.

BbITh MepBBIM M €IMHCTBEHHBIM INPOU3BOAMTEIEM HOBOIO OOBEKTAa AKBAKYJIbTYPbI HAa PBIHKE
MOXET OBbITh O4eHb MPUObUIBHBIM. C JpYyroil CTOPOHBI, 3TO TAKXKE SBISETCS PUCKOBAHHBIM
JIEJIOM, C BBICOKOM JI0JI€ll HEONPEIEIIEHHOCTH, KaK B IIPOM3BOJCTBE, TaK U B Pa3BUTHH PhIHKA.

Ha ycniex pp100BOoIHOTO IpEeAIPUSITHS OKa3bIBAIOT BIUSHUE MHOTHE (pakTOphl. TakoBeIMU
SBIISIIOTCSI  MECTHBIE  3aTpaTbl Ha  CTPOMTENbCTBO, CTOMMOCTh M CTAOMIIBHOCTD
3IIEKTPOCHA0KEHNUs, HATTMYUE KBAIU(UIIMPOBAHHOTO MIEPCOHANA U T. 1.

C 0Ouonoruueckord TOYKM 3pEHMs 000N BHJ, YCHEIIHO BBIPALIUBAEMBIH B TpaJULMOHHON
aKBaKyJbType, MOKET TaK e JIETKO BbIpamuBaThcs B Y3B. Dxonornyeckue daxkropsl B Y3B
MOTYT PEryaupoBaTbcs TakUM OOpa3oM, YTOOBI OHM TOYHO COOTBETCTBOBAIN MOTPEOHOCTIM
moboro BHenpsiemoro Bujpa. B Y3B peiba Oymer pact jaxe jgydme. A OyIeT Ju OHa
YCIEIHOM ¢ SKOHOMHUYECKON TOYKU 3pEHUSs], 3aBUCUT OT PHIHOYHBIX YCIOBUN OT KOHKYPEHIIMH
CO CTOPOHBI JPYTUX MPOU3BOAUTENEH, pa3MEepOB WHBECTUIUH, C€OECTOMMOCTH U CIIOCOOHOCTH
JTAHHOTO BHJIA K OBICTPOMY POCTY.

V3B Bcerga pekOMEHAYETCs K HCIOJIb30BAaHMIO JJISI IMPOM3BOJACTBA LIEHHBIX BUIOB pHIO,

IMOCKOJIBKY Ha HUX UMECTCA CIIPOC U BBICOKA PBIHOYHAA ILICHA.



XopomuM MpPUMEpPOM SIBISIETCS YIPEBOJACTBO, TI/I€ BBICOKAs OTIYCKHasl I[€Ha pa3periaet
MPOU3BOJUTH PHIOY TPU OTHOCUTEIHLHO BBICOKOM cebectoumocT. C JAPYyroil CTOPOHBI,
CYIIECTBYET CHJIbHASA TEHACHLMS K MCIIOJIB30BaHMUIO Y 3B Takke a1 MeHee IEHHBIX BUIOB PHIO,
TaKHUX Kak (popesp Win J10CoCh.

B Janum ycnemHbsiM npuMepoM st Y3B sBisieTcsi mpou3BOJCTBO HEIOPOTrOM MOPIIMOHHOMN
dopenn. OmHako g TOTO, YTOOBI  OBITh  KOHKYPEHTOCIIOCOOHBIMH,  IOJOOHBIC
IPOM3BOJICTBEHHBIE CUCTEMBI JIOJDKHBI UMETh 00BeMbl rponsBozacTBa 1000 TonH u Oonee.
[IpuronHOCTh TOrO WM HMHOTO BHJA PO K BbIpallMBaHHI0O B Y3B 3aBUCHUT OT MHOTHX
pa3iauyuHbIX (HaKTOPOB, TAKUX KaK PEHTA0EIbHOCTh, IKOJIOTUYECKUE BOIMPOCHI, OHMOJIOrHYecKas

MPUTOJHOCTH U T.[., CM. TaOJIHUILY.

Tabauua Pa3nuvnbie BUAbL, BbIpamyBaemMbie B Y3B Ha npumepe lanun

Bun dakTHyecKkoe COCTOSHUE Prmox
ATIIaHTHYECKUH Jlerko BwIpanBaeTcs. Ha mupoBom pbiHKe
JIOCOCh Ycnemnoe npeo0IagaroT HOPBEXKCKUE

) o 8
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BBIPALIMBAHUE MOJIOJOTO
nococs B Y3B. BeipamuBanue
KpyIHOTo Jococs B Y3B
MOJKET CTaTh YCIEUIHbIM B

Oymyiiem.

IMPOU3BOJUTCIIN.

Panyxnas Jlerko BbIpamuBaeTcs. JKecTkas KOHKYpEHLIHs, 4acTO
dopenb [upoxo ucnonb3yrorcs ¥Y3B, | ocHOBaHHAst HA MECTHBIX
> OT [OJIPAIlMBAHNS MaJIbKOB PBIHOYHBIX YCIOBUSX.
710 BBIPALIMBAHUS OPLIMOHHOM
PBIOBI.
Cynax TpynHo BeIpammBaercs. Hennoxwue nensl. [1o mepe
[IpoGneMHbII THYMHOYHBIN CHIJKECHUS IIPUPOAHBIX
- 9Tal, OTHOCUTENIBHO MPOCTOM | 3aI1acoB
Haryil. 0’KUJAETCsl YBEIMUEHUE
crpoca.
OcetpoBeie Jlerko BbIpaIMBaroTCs. Xopo1ire ppIHOYHBIE YCIOBHS
e O TpeOytoT onbiTa B 061aCTH JUTS MsICa U UKPBHI.
MO/IpAIllMBAHUS] IMYUHOK U
MOJIy4€HUS TUIIEBON UKPBHI.
Yropb YcnemHslii 00beKT OrpaHWYeHHBIN PBIHOK C

.}

peIOoBOIcTBA B Y3B.
BocnponsBoictBo
HEBO3MOXXHO. HeoOxoanmo
JIOBUTHh MOJIOJIb B IIPUPOJIC.

HCMMOCTOAHHBIM YPOBHCM IICH.

bappamynaun TpeOyeT 3HaHumii B 001acTH Peanu3yercs, rinaBHbIM
¢ :" e MOAPALMBAHUS 00pa3oM, Ha MECTHBIX PhIHKaX

JurHOK. Haryn

10 HEIJIOXOU IIEHE.




OTHOCHUTEIBLHO MPOCTOIA.

I'pynieper

TpeOytroT 3HaHUI B 00JaCTH
MOIpaIIMBAHUS

JuurHOK. Haryn
OTHOCHUTEJIBHO MPOCTOM.

Peanusyercs, rinaBHbIM
00pa3oM, Ha MECTHBIX PBIHKAX
M0 XOpOUIEH IIEHE.

Cubac u mopana

TpebytoT onbiTa Ha

CnoxHble pIHOYHbIE

P— JUYNHOYHBIX CTAIIUSX. YCIIOBHSI.
Xoporuo pactyt B Y3B.
Trop6o Tpebyer ombiTa B 0671aCTH Herutoxuie peIHOYHEIC [ICHBI,

MOJPAIUBAHUS JINYUHOK.
Ouenb xoporo pacter B Y3B

3aBUCSIINE OT MECTHBIX
PBIHOYHBIX YCIIOBHM.

HoBblif 00bEKT aKBaKyJIbTYpBI
C elle He MOJHOCTbIO
pa3paboTaHHOW TEXHOJIOTHEH.
Paznuunble npensTcTBuUs.

Bricokue neHnl.

VYcneuHoe noapaiyiBaHue
MaJIbKOB B

V3B. Haryn xpynHoil Tpecku
TpeOyeT NanbHeHIInIX
pa3paboToK.

L{eHb! KOIEOTIOTCS U BCE
€IIe 3aBUCAT OT MIPUPOTHBIX
YJIOBOB.




