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NPEAUCNOBUE

PasBeneHue pbiObl — CTONB e HOpeBHAA cdepa HEATENBHOCTH YeNIOBe-
Ka, KaKk M pa3BeeHHe NOMAIUHHX >KHBOTHbIX. OmHaKko prIGOBOACTBO pas-
BUBAJIOCh 3HAUMTENIBHO MeE[JIEHHEEe M elle¢ He MHHOBAJIO CTaJHI0O MOMCKA.
310 0OBACHAETCA MHOTHMH INPHYMHAMH, CPEeOH KOTOPBIX BaKHeHLUeH fAB-
JIAETCA BO3MOXHOCTb YZIOBJIETBOPEHMA CIIpOCa Ha pbiBy 38 cYeT ecTECTBeH-
HbIX BopOemMoB. Priby mpoute noBHTb, YeM pa3BoauTsh. Eule B nepBble gecs-
TWIETHA HAIero BeKa CYIIeCTBOBAJIa yBePeHHOCTh B TOM, YTO 3anachl pbiGbl
HeHcYepliaeMbl M /11 GECKOHEYHOro yBeNIMYeHHsA 06beMa NpPOMBICIA HAZo
TOJILKO COBepLUEHCTBOBaTh opyausa nosa. HakoHen umcneHHOCTh ppIG B
€CTeCTBEHHbIX BOZOeMaX HayaJla HeyKJOHHO Najartb. JTOT NpoLEcc NMpomo-
XaeTcsa M MOHBbIHE, YTO ABWIOCh OCHOBHOH NPUYMHOH COBPEMEHHOroO Mpo-
IpeccHpYIoLIero pa3sBHTHA pblGOBOACTBA.

Cefiuac B Hame# crpaHe pbIGOBOACTBO XapaKTepH3yeTcs CTaGHIbHBIM
pocroM. HbiHe cnoxuwince 4eTnipe OCHOBHBIE POpMBI pp16OBOSICTBA — NPYAO-
BOe, MHAYCTpHaIbHOe (TeIJIOBOJIHOE), O3epHOe M NpHOpPexKHO-MOpCKOe,
6rnarogaps yeMy IpOH3BOACTBO TOBAapHOM pbIBbI cocTaBnseT noyr 500 ThiC. T
B roj ¥ Jaxe INpeBhIlIaeT BHUIOB pbiOGbl BO BCEX €CTECTBEHHBIX BHYTPeHHHX
BO/IOeMax Hallled CTPaHbl.

HauGonee GbICTPO pa3BHBAETCA HMHAYCTpHanbHOe pbIGOBOACTBO — pas-
Be[IcHHe W BbIpaliMBaHHe pbuiGpl B HeGONbIUIMX pbIOOBOOHBIX €MKOCTAX
(GacceiiHax, cerTyaThIX CaaKax, UMPKYNAUMOHHBIX YCTAHOBKax, BOJOeMax —
OXJIAOHTENAX 3MEKTPOCTAHUMHA H T.1.) C NpHUMEHeHUEeM He TOJIBKO NpEeCHOM,
HO M MOpCKOii Boabl. 12 popMa prIGOBOMCTBA OTIIHYAETCA BBICOKON MHTEH-
CHBHOCTBIO IIpOM3BOACTBA. B HacTosmee BpemMa HHOYyCTpHaJIbHOE PbIGOBOACT-
BOo pgaer 20-235 rtbic. T pbi6bl M pa3sBHUBAETCA ONEPEXAUIUMH TeMMNAMH.

OnHako pbIGOBOOBI MCIBITBIBAIOT CEepPbe3Hble 3aTPYJIHEHMA H3-33 HEIO-
cTarka HH$OpMalMH. B ycnoBuax GacceiiHoBoro copiepkaHus piGbl BO3HHKA-
10T HOBble NMpOGJIeMbl, CBA3aHHbIe C ee XH3HeoGecleyeHHEM. ITO, NMpexae
BCEro, NpoGiemMbl BOMOO6MEHa U KOPMIIEHHA NPH BBICOKOMN MIOTHOCTH MO-
cafkH, obecneurBawmeit nonyyenne 100—150 kr ToBapHO#t pbi6eI ¢ 1 M? mwIo-
IIagM, M MOJIHOM OTCYTCTBHMH €CTECTBEHHOW A pbiGbl MUIM, ¢opMupoBa-
HHUA MATOYHOIO CTaja, MIOJIOBOTO CO3peBAaHWA MPOM3BOOMTeNeH U npodunak-
THKH 326051 BaHHiA.

Bonpocbl MHAYCTpHAbHOTO prIGOBOACTBA, HCTOPHA KOTOPOIrO HE Iipe-
BplllaeT 15 yer, MoOka HAaXoOgAT HeIOCTATOYHOE OTpAaXKEHHE B CIIELHAJIBHOM
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nuTeparype W OuYeHb cnaGoe — B yueGHHMKAx Mo puiGoBOACTBY. B.CBA3M C
3THM MpelJilaraemas KHHIa M3BeCTHOrO pbibosona u yueHoro B. JI. lynan3se
CYLIECTBEHHO BOCTONIHAET HEJOCTATOK 3HAHHI MO TEOPHH M NMPAKTHKE MH-
Oy CTPHaNbHOTO pbiGoBOOCTBAa. B Hed HauUIM OTpa>keHHe BCe acleKThl HMH-
AYCTPHAILHOrO pbIGOBOICTBA, T.€. pa3BeAcHUs pbibbl, MPEUMYILECTBEHHO
panyxHOH ¢openu, B HeGonmblIMX PbIGOBOMHBIX OGaccedHax ¢ MCMOJb3OBA-
HHeM He TOJIbKO MPECHOH, HO H MOPCKOH BOJIbI.

B kHure Ha OCHOBe COGCTBEHHbIX MCCIIe/IOBAaHHH aBTOpPA, a Takxke 0606-
IIeHHA MHMPOBOTO OINbITA TNOCJIEIOBAaTeJIbHO PacCMAaTPUBAKOTCA BCE 3Tallbi
peiGoBOAHOro mpouecca — OT GHOpMHPOBAHHA MAaTOYHOrO CTaja, MHKYyGa-
LMK MKDPbI U BbIBEJICHUS MOJIOAHM IO BbIPAalIMBaHMA TOBAPHOH PHIObI. ABTOD
KacaeTcs IHAPOJIOTHYECKMX ACTNEKTOB GacCeAHOBOro BBHIPALIMBAHMA PbIOHI,
OIMCBIBAET OCHOBHBbIE pPbIGOBOMHDbIE YCTPOHCTBA, HaeT peleNnTbl HOBEHIUMX
KOMOHKOpPMOB, pacCMarpuBaeT CrOCOObI KOPMJIEHHA H IPH 3TOM IPOBOJMT
aHaJIU3 OCHOBHBIX 3KOHOMHYECKHX (aKkTOpOB, onpefensawowHux 3¢ ek THB-
HOCTb JaHHOTO METOHA KYJIbTUBUPOBAHHA, T. €. peasiaraer YeTKy1o, UEHHY10
B [IPaK THYECK OM OTHOLLICHHH TeXHOJIOTHI0 HHAYCTPHAIbHOIO pplGOBOICTBA.

-p 6uoa. nayx, npog. A. H. Kanudves



PAAYKHAR ®OPEJIb KAK OB'BEKT PbIBOBO1CTBA

PamyxHasa ¢openp ABNAETCA CerofHsA OOHMM M3 CaMBIX paclpocTpa-
HeHHbIX 06BEKTOB MHPOBOrO pbIGOBONCTBA W MHTEHCUBHO KYJIbTUBHPYeETCA
BO MHOTMX CTPaHaX MHpa. B ecTeCTBeHHBIX yCIIOBHAX OHa o6MTaeT B XOJNop-
HBIX W MpO3payHbIX NPEeCHOBOZHBIX BOZOEMAaxX, HO XOpOIIO pacTeT ¥ B OObIY-
HBIX BOJIOeMaX (KaK NMpPecHOBOMHbIX, TAK U COJIOHOBATO-BOAHBIX H MOPCKHX)
C He3arpsA3HeHHOH BOZOH H IOCTaTOUYHBIM COMepKaHHEM KHCIIOpOaa.

PapyxHas cdopenb WMPOKO KynbTHBHPYETCs Glarofiaps CBOMM phiGo-
BOOHLIM KaueCTBAM: OHa XOpOLIO MNPHCNOCAGIMBAeTCA K HCKYCCTBEHHBIM
YCIOBHAM COMIep)XaHHA M YCBaWBaeT MCKYCCTBEHHbIE KOpMa, 06najiaeT Bbl-
COKHM ([0 CpaBHEHHIO C JPYTHMH JIOCOCEBBIMH PBHIGAMH) TEMIIOM pOCTa
NpH 3HAYMTENbHOM IUIOTHOCTH MOCAgKH, YTO ABNAETCA PE3yJIbTATOM MHOTIO-
JIETHeH ceNeKUMM ¥ OTOOpa MO 3THM H HEKOTOPLIM JAPYTHM IPHU3HAKAM.
ITorenumsa pocra ¢openn Xopowio NpPOABIAETCA B HepBble TPH TONA XHU3HH,
B JAJIbHEHIIIEeM CKOPOCTb pOCTa 3aMeIAeTCA.

OcHOBHO# 3amadeil ToBapHOro ¢opeeBOACTBa ABNAETCA BHIPALIMBAHHE
pbIObl B Haubonee KOPOTKHUH CPOK M ¢ MHHMMAJIBHBIMM 3aTpataMu. OOHHUM
M3 OCHOBHbIX (aKTOpOB, BIHMAIIMMX Ha OBICTPLIH POCT MOMKWIOTEPMHBIX
JXHUBOTHBIX, ABJIAETCA MNOAMepXaHHE ONTHMAILHON IUIA NMHTAHMA H POCTa
Temneparypbl. OT TeMIepaTypsl 3aBHCHT CKOpPOCTh MeTa6oiu3Ma, a cleio-
BareJIbHO, aNMNeTHT, MHILEeBAPeHHe U TeMIIbI POCTa.

BropeiM He MeHee BaKHbIM (paKTOpPOM MNpH NMONHOUMKIHYHOM KYJIbTH-
BHPOBaHHHM panyXHOH ¢openn ABNAeTCA HEOOGXOOMMOCTh HMCNOJb30OBAHHA
6eKa >XHBOTHOTO NMPOUCXOXKHEHHA (B OCHOBHOM pbIGHOM MYKH, COCTAaBIIANO-
weit 10 50 % xopMOCMecH) .

‘OcMoperynslsi H QHANTaMS panykHoit ¢opems K Mopckolf Bope.
Pa3Hble BHAOBI JIOCOCEBBIX OTIMYAIOTCA PA3NIMYHOM afaNTaUMOHHOH cmocoB-
HOCTBI0 K MOPCKO#H Boze. ' 10COCEeBBIX 312 CNOCOGHOCTh K COJIEBOH ajianTa-
UMM TNOABJIAETCA B OHIOreHe3e M 3aBHCHT OT CTelleHH PasBHUTUA OCMOpe-
TYJIATOPHOT'O MeXaHHU3Ma. .

CylHOCTh OCMOpETYNIALMH COCTOMT B TOM, YTO, KaK TOJIBKO BHYTpEH-
HASL KOHIEHTPAUUA KaKoro-iubo BelecTBa NMpeBLICKT €r0 KOHLEHTPALHIO
B BOJHOH cpepe, HauuHaerca Ond@ysua. B sogHoM oOGMeHe yuyacTBYyeT KIIe-
TOYHass MeMOpaHa, OOHH BeIleCTBa MPOXOOAT Yepe3 Hee ObicTpeée HAPYTHX
B 33aBHCHMOCTH OT I'PaIHEHTa KOHUEHTpaUHid, NpH 3TOM BO3HHMK3eT OCMO-
THYeCKOe [aBJIeHue.
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KpoBb nococespix pbi6 MMeeT KOHLIEHTPaLHIO coOJied, NpHOITHIUTEIID-
HO 3KBHMBJICHTHYI0 KOHLEHTpalUMH cojielfi B CMeCH OHOH YacTH MOpPCKOH
BOABI H JABYX uacTed mpecHoil Boapl. Korga peiba HaXomuTcs B NMpeCHOH BO-
[e, TO BOAa NMOCTOAHHO AupyHAHpYeT B TKAHH Yepe3 Kabpui M Apyrue YacTH
Tejla, T/e NOJYNpPOHHIIaeMble MeMOpaHbl CONPHKAcaloTCA ¢ BOOOH. PriGa BbI-
fenseT WINTMILKH BoAbl B BHAe Moud. OOpaTHbIi npollecc MPOUCXOOHUT B MO-
pe — Bopa nocrosaHuo guddyHaMpyeT H ppi6a NOCTOAHHO KOHUEHTPUpYET CO-
NieBOM pacTBOp B KpoBH. [T BOCNONIHEHHA NMOTeph BONBI phibe HeoBXOMMMO
3aI71aThiBaTh MOPCKYIO BOMY.

JlococeBbie BoIAENAOT HIMHLIKH COJIEH Yepe3 CleUMaJIbHblE XJIODHJ-
Hble KJIETKH B %abpax. Y npoxomgHsIX BUOOB KOJMYECTBO CNELUMAIH3HPOBaH-
HBIX 3KCKPeTHpPYIOUIMX COJIb KJIETOK YBeJIMUMBaeTCcH, KOrga Moioap mnpe-
BpalaeTcsa B CMOJTA, T.€. NpH MHTpaiuu B Mope. KonxdecTBo ”conenbx)f”
KJIETOK 3HAYMTENIbHO MEHbILIE Y MOJIOZH B PeYHOH MepHO XKM3HH JO MHTpa-
uuH B Mope. CONeycCroMYHBOCTL MOIOAHM JIOCOCEBBIX BO3PACTaeT MO Mepe
yBenHyeHHA Maccbl pbi6. HexoTopslie sococesble, Takue Kak ¢opens, Kiap-
Ka, CTaJIbHOTOJIOBBIA JIOCOCh, COBEpIUAIOT MHTPALMHM M3 NPECHOH BOAbI B
MOPCKYIO H OGpaTHO KHOTHA IO HECKOJNBKY pa3 B rof.

Panyx#Haa ¢opeib — 3BpHranuHHaA pbifa, KOTOpPas B cCWIy OcoBeHHOC-
TeH OCMOPETyIATOPHOH CHCTeMbl XOPOLLUO MpHCHOCAGIMBaeTCA K MOPCKOH
Bofie. Hexoroprie dopmer popenn nepeHocsar npsamoit mepeBon B Mopck yio
BO/1Y COJIEHOCTBIO 10 28 °/ o0 MpH mamue 10—12 cM u Macce 20—25 r, B 10 Bpe-
MA KaK 1pyrue (GombumHcTBo pui6) — npu miuHe 20 oM, macce 100 u na-
xe 150—200 r, HexOTOpble K€ aNANTHPYIOTCA K MOpPCKOM BOME TOMBKO
NMOCTENIEHHO — B TeYeHMe HefeNIM. ITH pa3iHyYHA 3aBUCAT, OYEBHOAHO, OT re-
HeTHYeCKHX OCOBeHHOCTEH pPhIG.

Temneparypa Bopmbl. HMHTeHcHBHOCT, OOMeHa y pagyXHOH ¢openH,
ABIIAIOLIEHCA MOHKWIOTEPMHEIM OpPraHH3MOM, OfpefeliAeTca TeMIIepaTy-
poit Bopnbl. TemmnepaTypHbii [ManazoH XH3HeOeATeNTBHOCTH 3aKpeIUIsAeTcs
HaC/leICTBEHHO, HO B ero npemenax MoXeT IPOHCXOAUTh KaK Oonee MHTEH-
CHBHBIH, TaK U MeHee WHTeHCHBHbIA 0OMeH BellecTB. B Teruibix BOmax mera-
6ou3M y pbibpl NpoTekaer ObiCTpee, YeM B XOJIOOHBIX, B €e TKAHAX aKTH-
BH3HpYIOTCH OKHCIHTeJIbHbIE NMPOLECCHI, IPH ITOM BO3pacTaeT NMOTpeGHOCTD
B KHCIIOpO[le — MPOKCXOOMT pacrnaj, OKCHIeMOrNOOHHAa Ha reMOrIoOMH H
KHCIIOpOH, T.€. OTHaua Kucmopopa TKaHaM. [loBbillieHHe TeMIepaTypsl

BOJIbI BBI3bIBaCT OQHOBpPEMEHHOE€ YMEHbILIEHHe COMSpXAHHA pacTBOPEHHO-

ro KHCAOPOAA, YTO MpPEeNATCTBYET CBA3M IeMOIioGuHa ¢ KHCIIOpOJIOM B Opra-
HaX ObIXaHHA W MOBBHIIAET HHTEHCUBHOCTh ApIXxaHHA. [losTOMY npu Bo3pacra-

HHH TeMIepaTypbl BOAbI HEOBGXOOUMO MIIM YBETHYMBATH KOJIHYECTBO pacTBO-
PEHHOI'0 KHCJIOpO/a B BOJIE, WUIM YMEHBIIATh IJIOTHOCTb NOCAOKH PbIOBI.

Ileppoii peakuued OpraHM3ma Ha INOBBIlIEHHE TEeMIepaTypbl SABIISETCA
yBe/IHUYeHHe TNOTpeGIEeHHA MHUIN, CONpPOBOXKHAaeMOe OOsiee BBICOKOH CKO-
POCTbIO ee NMPOXOXHAEHHA Yepe3 KuuIevHUK. [Ipy MOBBILIEHMH TeMMepaTypbl
¢ 10 1o 18 °C ynyumaercst ycBoeHue 3Heprum M Geka.

B HacTOslee BpeMsA HeT MOCTATOYHOrO KONKUYECTBA MRHHBIX, YETKO
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NOATBEPXKOAIOIWMX H3MeHeHHe NOTpeGHOCTH papyxHoit dopenu B Oenke
NP H3MeHeHHH TeMIlepaTyphl BOMbI, H JAHHBIX O BIMAHHM TEMIEpPaTyphI
Ha 3¢ eKTHBHOCTD MCNONB30BaHUA KopMa. OnHAKO HMeloUMec CBeleHMA
NO3BOJIAIOT YTBEPXHATH, UTO HAWIyUlllee YCBOSHHe KCPMa MPOHCXOAMT MpH
Temneparype Bombl 10—15°C, a nauBonblumii TeMn pocra nmpu MeHee 3¢-
¢$eKTHBHOM HMCMOJIb30BAHMM 3HeprMH Kopma Haliiomaercs NpH TeMIleparty-
pe 16—18 °C. Takum 06pazom, H3MeHeHHe TEMINEPATYPbl BOMIBI OTHOCHTEIb-
HO 3THX [OBYX ONTHMYMOB BJIMA€T Ha aKTHBHOCTb NOTpeblIeHMA KOpMa M
3¢ eKTHBHOCTh €ro ucrmonb3oBaHuA. Ilpu Temmneparype Hwke 16—18°C
aK THBHOCTb NMOTpe6GlIeHHA KOopMa, CHHXKRETCS H, KaK CllefiCTBHE, YMEHbINAeTCA
CYTOUHbIA pPauMOH, HO Bo3pactaeT 3p(PeKTHBHOCTH HCMOJb3OBaHHUA 3Hep-
run xopMa (10-15°C) mna nnacruyeckoro oBmesa. Ilpu TeMmepatype
Bbile 16—18 °C yBenmuupaercs obiee ¥ OTHOCHTEINIBHOE NOTpeGIeHKEe KOP-
Ma Ha eqMHMLy npupocta ¢opesnn. [Ipu Temneparype MOpckoO# BOJIbI HHXe
4 u npecHoii mike 2,5 °C, a Takxe npu Temneparype Boiwe 23 ° C, HecMoTps
Ha IOCTaTOYHOE NUTaHHue, pocT pbiGbl pe3xo 3aMemjisieTcA.

PapyxHan dopens xononomobuBa H OTHOCHTENBHO CTeHOTepMHa. B pe-
KaX H pYubsAX, roe MOXHO OBHapy>XHTh pamyskHylo ¢opelib, epenaj TeMIle-
patyp B 5§ °C — obblunoe aBNeHue. B npenenax reMrepaTypHOro rpafgueHTa.
NpH BO3MOXHOCTH CBOGOMHOro mnepeMelleHHs panyxHas ¢opens npenno-
YMTaeT OIpeMeNIeHHYI0 TeMIepaTypy, KOTOpas 3aBHCHT OT Npe[Bapuielib-
HOH akkauMauuM. EcnM TeMneparypa akkiIMMauuMM GbUia CpaBHHTEJSIBHO
BbICOKA, TO H3O6HpaeMas TeMNepaTypa HIDKe ee M HAOGOpOT.

UsMeHeHHA TemmepaTypsl cpefibl He CONPOBOXNAIOTCA HeMeIeHHbIMH
M3MeHeHHAMH B OOMeHe, OCOOeHHO KOpHa YCIOBHMA Cpeldbl M3MEHAITCA
GbicTpo. Ppiba cuMraercs aKKJIMMHPOBaHHOM, €C/IM y Hee YCTaHOBWICH HO-
Bblii ypoBeHb 0OMeHa. Tak, B OOGLIMHBIX YCIOBHMAX pajyXHas ¢openb Noru-
Gaer npu Temmepatype 25-26 °C. Opmaxo mis d)OJ)eJIPI, aKKJIMMHPOBaH-
Hoit k 12 °C, neransHo#t sBnsercs remMneparypa 24,9 °C,x 16 °C— 25,4 °C,
k 20°C — 258°C, k 24°C — 26,3 °C coOTBeTCTBEHHO. YBellMYeHHE TeM-
nepatypbl aKi/Iumanuu Ha 3 °C 0GBINHO MOBBILIAET JIETATbHYIO TEMNEPATY Py
npuGnu3uTensho Ha 1 °C — NO JOCTHXEHHA KPHTHUECKOTO 3HAYEHHS TeMle-
paTyphl, KOr/a NAIbHEHIIAaA aKKIMMAlUMA HEBO3MOXKHA.

BbUI0 YCTaHOBJIEHO, YTO papykHaa ¢opeib, aKKIIMMHPOBAaHHAsA K TeMIle-
patype 18 °C, B TepMOrpasenTe NpeaNOYHTaET 3TY Xe TeMIepaTypy.

HOns papyxHo#t cdopenn OnaronpuATHas TeMIeparypa COCTaBlsgeT 9-—
17 °C, a nau6onee Gnaronpusrnas — 13,6 °C.

Hepect pamyxHoit dopenn npoucxomur npu temneparype 4—10 °C,
Ho HaMGonee uacto — npH 6—8 °C. CxopocTh IMOPHOHATILHOLO Pa3BUTHA
3aBHMCHT OT TeMIlepaTypdi. I'paHHubI ONTHMANBHBIX TEMIEPATyp Wisa IMOpHO-
HAJIBHOTO PAa3BUTHA JiexaT B npenenax 6—13 °C. Ero npomosmkuresIbHOCTD
NPH COOTBETCTBYIOLIMX TNPEENIbHO BO3MOXHBIX TeMIepaTypax pasfiMvaercs

_ B 6—7 pas, HO NpH ONTHMATIBHOM HHTepBasie — 06bIYHO B 2 pasa.

Temnepatypa Hike 2 u Boiite 14 ° C HenpuemieM s 3MGpHOHAIBHOTO

, Pa3sBHTHA pafiyXHO# ¢opesiH. YCKOpeHHOe pa3BuTHe IPUBOAMT K BBUTYILIE-
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HHI0O HEXH3HeCIocOOHBIX cBOGOAHBIX 3MOpUOHOB. s Bbmepx(naaﬂun CBO-
GomHbIX 3MOpHOHOB H BLIPALIMBAHMA JIHIHHOK HauGolee nou,xoxmluen AB-
nserca Temmeparypa 8—12 °C. Ilpu Temneparype Huxe 2,5 °C cBoGomHbIe
3MOPHOHBI He TIOOHUMAIOTCA Ha TJIaB, He.NepeXOAAT Ha aKTHBHOE ITHTAHHE W
noruGaior. Ilpu BbIPALIMBAHUH MATIbKOB HAWTYULIHA pe3yNIbTaT [JOCTHIaeTCA
npu Tewmegarype 10—14 °C, xotopas B HaNbHeHLIEM MOXeT ObiTh NOJ-
HaATa 0o 18

TeMHepa-rypa BOAbI H COMIEpXatMe B HeH aTMOChEPHBIX ra30B HaXOOATCA
B HENOCPe[ICTBEHHOH! B3auMOCBs3H (Tabn. 1).

1. PacTBOpHMOCTS ra3oB B nMpecHoit BoAe NPH HOPMAJIBHOM aTMOCHEPHOM NABIICHHH
H OTHOCHTENIbHOR BA2KHOCTH BO3ayXa 80 %, Mr/n

TemnepaTypa BoObl, °c

a3
0 5 10 15 20 25
Kucnopon 14,7 12,7 11,3 10,0 9,0 8,2
A3sor 22,5 20,0 18,1 16,5 15,0 14,1
AproH 0,96 0,85 0,74 0,68 0,61 0,65
Yrinexkucnsiit ras 1,01 0,95 0,70 0,60 0,50 0,44

B 3arpA3HeHHO# BOAE BJIIMAHME TeMIlepatyphl O6YCIOBIIEHO BMIOM H
KOHUEHTpalMel 3arpAsHAIOLIEr0 BewleCTBa. Tak, Hanpumep, TOKCHYHOCTH
TAXKENBIX METAJUIOB C NOBLILLIEHHEM TeMIIepaTypbl BO3pacTaeT.

TeMneparypa oka3piBaeT BIIMSAHHE HA IUIaBaTeJIbHyl0 aK THBHOCTb, HMMY-
HHUTET, XXH3HeCTOMKOCTh. Ppiba MOMKHA MOCTENEHHO NPHBBIKATD K MEHAN0-
IieHcA TeMNleparype BOObI — YCIOBHe, C KOTOPbIM CIIeflyeT CHHTATLCA OCO-
60. BricTpoe M3MeHeHHe TemmepaTypss Ha S—10°C modkeT okasath Bpen-
HOe BO3JeHCTBHe Ha phiby WIH Jaxe BbI3BaTh ee rubesib 32 KOPOTKOe BpeM.

PactBopumeiii B Bome KHcnopon. I[nMaBHBIM KOMIIOHEHTOM peaKLMH
OKHCJIEHHsI NMHUILIEBBIX BelleCTB B OpraHW3Me pagyXHo# c¢openn (Kak M
Bcex pni6) sBnseTca KHUcnopon. Brnaromaps peakuuM OKHCHEHHA OPraHu3M
Nonyuaer BCIO HeOBXOMHMYIO /I CYIIECTBOBAHHA 3HeprHio. B crnoxoiHoMm
COCTOSIHHH yTHWIH3auua Kucnopona y ¢popenu gocruraer 50—60 %. Ha yrunu-
3aUMI0 KHCJIOpOAa MOTYT BJIMATD aMMHaK, HHTPHTbI, CBOGOMHEIA IMHOKCHI
yrinepona, KOTOphie MpH ONpefieleHHO# KOHUEHTPALKH YXYJIIAl0T KayecTBO
BOJBI.

IIpn xopmileHHM, a2 TaKXKe Ha NMPOTSXKEHHH HECKOJIBKHX INOCTEAYIOLIHX
YaCOB CKOpPOCTH OOMeHa y pamyXxHoil (openu yBeTHUMBAETCA, BO3HHMKAeT
NOBBILIEHHAA TNOTPeGHOCTD B KHcNOpode. Ilpu HemocraTke KHCIOpPOOA B
BO/Ie OH HauMHaeT HeACTBOBATh KaK OrpPaHMUMBAIOILMA GaKTOp, pOCT pbIObI

pe3Ko 3aMelIAeTCA M YMeHBLIaeTCA 3¢ (eKTHBHOCTD KOHBEPTHPOBAHHA
KOpMa.
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ConepxaHue pacTBOPEHHOrO KHCIOpOHa B BoAe OGPaTHO NPOIIOPIHO-
HAJIBHO TeMIlepaType, HO BO3pacTaeT NpH NOBbILECHUN HaBlieHUA. YeM Bbillle
pacrnonoXeHa MeCTHOCTh Haj, YpPOBHEM MOPS, TeM MeHblle COmepXKaHHe
PaCTBOPEHHOTO KHCAOpPOJia — OHO CHHXaeTcsA nmpuMepHo Ha 0,5 mr/n uepes
kaxnaple 300 M (1abn. 2). B penkmux ciyvasx comep>kaHHe pacTBOpPEHHOTO
KHcopoga B Bofe cooTBeTCTBYeT 100 %-HOMy HachillleHHIO INPH aHHBIX
TeMnepaType ¥ naBineHuH. KonuuecTBO pacTBOpeHHOTO KHCIOpoga B MoOp-
CKOii Bojie 06PaTHO MPONOPIUHOHAIIBHO CONleHOCTH (Tabn. 3).

2. KonH4ecTBO pacTBOPEHHOT0 KHCIOPOAR B BOJie
npu 100 %-HOM HACHILEHHH, MT/T

ArMocdepHoe fapsieHne, MM pT. CT.

Temmepatypa, °c

680 700 720 740 760 780
1 12,5 12,5 13,0 13,5 14,0 14,0
2 12,0 12,5 12,5 13,0 13,5 14,0
3 11,5 12,0 12,5 12,5 13,0 13,5
4 11,5 11,5 12,0 12,5 12,5 13,0
5 11,0 11,5 11,5 12,0 12,5 12,5
6 11,0 11,0 11,5 11,5 12,0 12,5
7 10,5 11,0 11,0 11,5 12,0 12,0
8 10,5 10,5 11,0 11,0 11,5 120
9 10,0 10,5 10,5 11,0 11,0 11,5
10 9.8 10,0 10,5 10,5 11,0 11,0
11 9.6 9.8 10,0 10,5 10,5 11,0
12 94 9,6 9,9 10,0 10,5 10,5
13 9,1 9.4 9,7 9,9 10,0 10,5
14 8,9 9,2 9,5 9,7 10,0 10,0
15 8,7 9,0 9,1 9,5 9.8 10,0
16 8,6 8,8 9,1 93 9,6 9.8
17 8,4 8,6 89 9,1 9.4 9.6
18 8,2 8,5 8,7 89 9,2 9.4
19 8,1 8,3 8,5 838 9,0 9,2
20 7.9 8,1 8,4 8,6 838 9,1
21 7.8 8,0 8,2 8,5 8,7 8,9
22 1,6 179 8,1 8,3 8,5 8.8
23 7,5 7,7 79 8,2 8.4 8,6
24 7,4 7,6 7.8 8,0 8,3 8,5
25 73 1,5 1, 79 8,1 8,3

PanyxHan ¢openp — peodwipHas u okcHreHopwibHas ppiba. Ee uyscCr-
BHUTEJILHOCTh K HHM3KOMY COMIEpXaHMI0 PaCTBOPEHHOro B BOE KHCIOpoaa
HEOOMHAKOBA M 33aBHCHT OT MepHONa pPa3BHTHA (MKpa, JIMYMHKH, MOJIOOD,
B3pocitas pui6a) M yCHOBMi, B KOTOPBIX OCYLUECTBIIAIOTCA OCHOBHbIE IMpO-
HeCChl KM3HEIEATENHHOCTH (TMMTaHHe, POCT, PA3MHOXEHHE). ITH NPOMECCHI,
B CBOIO Oyepelib, ONpefe/AloTCA MIaBaTeNIbHON CNOCOGHOCTBIO M NMOBECHHEM
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_pbiGp1. KOHUEHTpanuA KUCIOPONA, COCTARMAIOMIAA OKONO 5 MF/N, ARNIAETCA
Os POCTa KPHTHYECKOi, U ee Ja/bHeiillee yMeHbIUeHHe Ha KaxXObui Mr/n
cHuxaer TeMn pocra Ha 30 %. Eciiu ¢opens comepxanach NpH KOHIEHTpa-
IMH KHCQIOpoda MeHee 5 Mr/ll, TO YBelIHUeHHe KOHLEHTPaUMH KHCIOpona
B JaibHellleM He B COCTOAHMHM KOMIIEHCHPOBaTh Bpell, IPHYHHEHHbIH ppibe
fipH ero HM3KO# KOHUeHTpaumuu. IIpe6biBanue Gopenu B BOfe ¢ KOHUEHTpa-
LHe# KHCIOpoma MeHee S5 Mr/n pdaxe B TeueHHe 8—12 4 Brever 3a coGo#
TaKoe CHI)KEHMe TeMIla POCTa, KOTOpOe HAGMIopaeTcA MpH MOCTOAHHO HH3-
KO KOHUEHTPauyK KHCIOPOLA.

ITorpebrienne papyskHOH ¢openbio KHCIOpoAa NMPSAMO MPONOPIHOHANIB-
HO TeMIepaType BOMAbI M OGpPaTHO NMPONOPLUHOHAIBHO Macce PhIGhl. O KOH-
LUEeHTPaUMK KHCITOPOAA, KOTOpas MOXeT BIMATH HA OIUIONOTBOpEHHE MKPbI
panyxHo# ¢Qopesn, HHNET0 He H3BeCTHO. YMeHblleHHe COMep)KAaHHA pacTBO-
PEHHOTO KHCJIOpOAA HIIK IMepeHachbllieHHe MOJXeET 3aMeJIATh Pa3BUTHE H POCT
3MOpPHOHOB (openn, yMmeHblIaTh pa3Mepbl BLIK/TIOHYBLIMXCA 3MOpHOHOB
WM 3ajepxuBath BbIkieB. Ilna oGecmeyeHusa mnpouecca 3MOPHOHAIBHOTO
pa3BHTHA 1e/1eco0bpa3sHO NMONHEepPXHBaTh COACPXKaHWEe KHMCIIOpOJa B BOje
He HIke 7,5 Mr/n, Tak KaK cofiepaHHe KHCTIOpPOMA B BOJiEe, COCTaBNAMICe
okono 3 Mr/n, BbI3bIBaeT ruGeNlb MKpPbI, a MeHee 7 MI/I — TOPMO3MT ee
passuTHe. IMOpHOHBI payxHoOn dopenu Hanbomnee 4yyBCTBUTeIbHBI K NedH-
LMTY KHCIOpOIa BO BpeMsA BbIKJeBa. Bbicokas cMepTHOCTb HalimiofiaeTcs
fipH TIOHMXKEHMM COZep>KaHHs Kuciaopopa fAo 3 Mr/n. JleransHblil ypoBeHs
COep)KaHusA KHCIOponda mnsA papyxHoi dopenn konebierca ot 0,95 po
3,4 mr/mn.

YMeHbLUeHHe COTePIKAHHA paCTBOPEHHOrO KMCIOpoaa aaxe mo 50 %-Horo
HaCHIUIEHUA MOXET CHH3UTb NMOTpeOneHune MUK K TeMIT pOCTa MOJIOOH axe
Npy NMpourx GIIaronpuATHLIX YCIOBHAX.

PagyxHas ¢opens npopoymkaeT IWIaBaTh H NPH TAKOH KOHUEHTPALMH

KHCItopoza, koropag Gnu3ka k seranbHoil. Ee MakcuMalnbHasi ycToiunBas
CKOpOCTb IUIABAHHA B HOPMA/IbHBIX YCIOBMAX CHIXKaeTCA IpH JIIoGOM YMeHb-
IIeHHH KOHUEHTPAUMH KHCIIOpOHa B BOME NO CPaBHEHMIO ¢ HOPMAJIBHBIM
YpoBHeM HachuueHus. C POCTOM CKOPOCTH TeYeHMA BOIbI TOBbILAETCA
norpeGiieHHe KHKCIOpoaa prlbaMH — OHO Y[BaWBaeTcAd NpH NMPOTOYHOCTH
1-2 pnuupl poibbl B ceKyHAy H ellle pa3 y[ABAHBACTCH MpPH NOBBIIICHHH
CKOPOCTH TeuyeHHs 10 2—3 [UIHH pbIGbl B CEKYHRY.
- ConepxaHue pacTBOPeHHOTO KHCIOpOZa B BOJie, HCMOJb3yeMO# B
¢openeBoncTBE, MOJKHO cocTaBnATh OoT 10—11 (Ha BTOKE) HO 7 (Ha BBHITO-
'Ke) wmr/n, Ho He MeHee. ComiepkaHue Kucnopona 2 Mrfn HeoGxomumo s
NpOBefleHUA PAa3NIMUHbIX pbI6OBOAHBIX onepaumii. IIpu Temmepatype 20 °C
copiepXaHHe KHCIOpOa B BOAe HOMKHO coctaBnATh 9 mr/n (100 %-Hoe Ha?
ChILLIEHHE) .

HsBecTHO, YTO pamyiHas ¢openb XOpOIIO NMepeHOCHT HAaChillieHHe BOMbI
WCTBHIM KHCOponoM 1o 300—350 % nopmansHoro M Bbime. Iipu Temnepa-
rype Bompt 21—26 °C y pbI6bl HaGMONAIOTCA XOpOlLiiHe POCT H BbDKHBae-
MocTh (Kak'y MOJIOOM, TaK M y B3pocioil pbibbl), ecniu B priGOBOIHYIO
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eMKOCTb TMO/aeTCA BOMa, cOfiepxalas no KpaiHeir mepe 20 Mr/im xuciopo-
[a Ha BTOKe H 0K0JIO 8 Mr/i1 Ha BBITOKe.

IMoTpeGnenHe kucmopona panyxHoX ¢openblo 3aBHCHT OT COCTaBa
KOpMa H, B YaCTHOCTH, OT COOTHOIleHHA NMpOTeHHa M 3Hepruu. Yem Gorbiue
AONA TPOTEHHAa, MCIOJb3yeMOro Ha 3HepreTHYeCKHe HyXabl, TeM OGonbiie
pacxoayerci Kucrnopona. IIpy MOCTyIUIEeHHH SHeprMM 3a cYeT >KHpa NMoTpeb-
NeHHe KHciopona cHuxkaercs. IInoxo cbasaHCHpoBaHHBIH 10 AMHHOKHCIIO-
TaM KOpM OOGyCnOB/IMBaeT MNOBbIIEHHe NOTpebreHHst KHCIIOPOAA, 4YacTb
NpOTeHHA pa3araeTcA 4O aMMHaKd K BBIBOOUTCA U3 OPraHU3Ma.

[MoTpeGiieHHe KHCIOPOAA CYILECTBEHHO MeHAETCA C POCTOM pbiBbI
(1a6n. 4).

4. NorpeGnenne KKHCIOpoaa nuraoefica popenbio
B 3aBHCHMOCTH OT TEeMNepaTypbl H MacChl TeNa, I/ (KT - CyT)

° Macca pmiG, I
Temneparypa Bogsl, C
25 100
5 2,5—3,0 1,5—2,0
10 5,0-5,5 3,5-4,0
15 9,0-10,0 6,5-17,5
20 11,0-12,0 7,5-8,5

Tak, dopenp maccoit 1 r nMpu aKTUBHOM oOMeHe BelecTB H TeMIepatype
15—20 °C motpebnser okono 1000 mr/(xr - u) xucnoposa, a hpopesb Mac-
coit 10 r — Tonpko 500 mr/ (kr - 4). IIpu oGbiuHOM OGMeHe BeltecTB NOTpeG-
HOCTDb B KHCiopoe cHuxaercs ao 200—300 mr/ (kr - 4).

OT TeMmepaTypbl M KOHLEHTPAllMH KMCIOPOZJA 33aBHCHT MOTpe6GHOCTH
papyxHoi ¢openu B Bone (tabin. S).

5. NorpeGrocts panyxuoit popenu maccoit 0,2 xr B KHCIOpOae H BOJE
B 3a8BHCHMOCTH OT TEMIEPaTyPhl H COACPKAHHA PACTBOPEHHOr0 KHCAOpPOAa

INoTpe6HOCTB B KHC- IloTpe6HocTh R BOnE, ™3 [eyT
Temngpargpa Bojbl, [mopope, I/ (KT - cyT). 1
C JIpH KOHUEHTPAUMH | NpH KOHLUEHTpanuu
KHCIIopoaa Ha BhI- KHCIIOpofa Ha BhI-

ToKe 5 Mr/n TOKe 6 Mr/n
6 2,6 347 400
8 34 492 576
10 4,3 683 811
12 5,1 879 1063
14 6,0 1111 1364
16 6,8 1360 1700
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MHOXeCTBO IPOH3BOOMMBIX pbIGOBOmaMH mnpouenyp (OTIOB, COPTH-
pOBaHHe, TPaHCNOPTHpOBaHHe, NepeBOHN B COJIeHyl0 BOAY, NpopwIaKTH-
yeCKHe BaHHbI), KaK HM3BEeCTHO, BBI3bIBAIOT cTpecc y puiGbi. KynbsruBupye-
Mast ppiba 1O-pasHOMY pearMpyeT Ha CTpecc: OHa MOXeT NMOrubHyTs, more-
PATH NMHUIEBYI0 aKTHBHOCTh WIH NOBeCTH ce6s HeOGBIMHBIM O0Opa3oM, HHOT-
Oa e OTXOH pbibbl OCTaeTCA Ha OOBIYHOM ypOBHe, MHUTaeTCA M Beder ceba
pbiba HOpMasnbHO, HO OmilaTa KOopMa MeHee 3¢ dekTHBHA. ONHOM U3 NPHYHH
nofao6GHOTrO COCTOSIHMA pbhIOLI, BbI3bIBalOIIEH pe3KkOe yBelHyeHue NOTpebie-
HHA KHCIOpOAa, MOXET OKas3aThci TaKas Npoueaypa, Kak COpTHpOBaHHe
poi6bl (pHc. 1).

CBoOomnpiit muoxcun yrnepona .(CO,). YMmeHbllleHHe KHCIOPOSOCBSA-
3piBaouieli CocoGHOCTH KpOBH pbiGbl 00yClIOB/IEHO NMPUCYTCTBHEM B BOJE
cBOOOIHOrO IHOKCHAZ Yrilepona.

6. Peaynbratsl BoIpalMBaHKA paayxHoit popenu
npH pa3nuinoh xonueHrpauyu CO,

Konuenrpaips CO,, Macca puIG, Kopmosoit 3alboneBae-
mr/n Ko3pPuumeHT | MocTh Hedpo-
craproBas KOHe4Has KaJbUuHo3oM, %
12 20 205 1,41 4.8
22 20 196 1,45 9.7
55 18 135 1,67 45,2

IIpu xoHueHTpauuu 12 u 22 Mr/n poct 1 KOpMOBO# k03 PHLHEHT Gbl-
JIX CXOOHBIMHM, HO NMpH KOHIUEHTpaUMK S5 Mr/n B Hayajle BbIpalllMBaHHA OT-
MeYaJIHCh MOTeps alneTHTa, yXy[lleHWe pocTa M OIUIaThl KOPMa B TeYeHMe
nepbix 28 cytok. 3aTem HaOmopanoch MX yiyullleHHe, YTO CBHAETEINBCT-
BOBaJIO 06 OMpefe/icHHOH CTelleHH aKKIHMaUMM K [OHOKCHMAY Yrilepopa.
YBenuueHHe ero KOHLUEHTPALMH [IPHUBENIO K
yuauleHHio ciyuaeB 3aboneBaHua Hedpo- j
. KajiplIM030M, KOTOpbLI NMpH ayTOINCHH Jier- 4o
KO Onpenenserca Mo MPUCYTCTBMIO Genbix
H3BECTKOBERIX OTJIOXKEHUH B pouke. Bbuto
OOHapy>KEHO, YTO HM3BECTKOBBIE YaCTHLbI
COCTOAT rNaBHbIM o6pasoM u3 d¢ocdara
KaJIbLUMA.

(9%}
g
N

)
S

Puc. 1. Pacxop kmucinopona MpH BLIPALIHBAHUM
1,75 1 papnyxmnoli dopenn (cpemeit maccohl
80 r) npu Temneparype soas 9 °C:

1 — TtunuuHoe norpebGneHHe KHciopopma; 2 —
norpebneHe KHCIOpOga Ha CledyloIUMA [OeHb
nocne nepecanxu pbiGel B Gacceln A BbIpa- 5 12 B %
IHBaHU A Bpemn cymox, v
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flompeblnenue xucnopoda , 2/(T=4)
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Hedpokansumos spisercA NPHYMHOH cMepTH pbiGbl, BbIPaLleHHOH B
NpecHOH BOJe ¢ BHICOKHM COMlep>KaHKEM AHOKCHIA yrileponaa, Npu nepeBone
B MOPCKYIO BOAY.

KoHueHTpauus cBoGOQHOro OHOKCHAA Yyriiepoaa TeCHO B3aHMOCBSA3a-
Ha c pH cpenpi.

AxTuBHas peakiums cpeasl (pH). Bocnpuumumsocts papysxHo# cope-
4 k BennwiHe pH pasnuuHa, U ee ciefyer paccMaTpuBaTh BO B3aHMOCBA3H
¢ OKpyxaioieii pei6 ecrecTBeHHOH cpenoit. Benmuuna pH noxassiBaeTr KoH-
LEHTPaLMI0 BOAOPOMHBIX HOHOB H MoXer U3MeHATbcA oT 0 go 14: pH7 coot-
BETCTBYeT HeHTpaJIbHOH peaKuuM, HIDKe 7— KHCJIOH, BBIILIE — LIEJIOYHOM.

Peaxumsa cpenpl ABNAeTCA pe3yNbTaTOM B3aHMOAEACTBHA MHOXECTBA
PacTBOPeHHbIX B BOJe BellleCTB M MHOTOUMC/ICHHBIX NMpPOTeKaloWMX B HeH
GHOJIOTHYeCKHX NPOLECCOB, OT KOTOPHIX 3aBMCAT ee CTaGuIBHOCTH H' M3-
MeHuMBOCTb, Jlyumimii poct pbiBbl oTMevaeTcs B Bofie ¢ mocroaHHeiM pH.
Kone6auusa pH B 3HauuTeNIbHO# CTeNeHH 3aBUCAT OT AHUCCONMALMY aMMHAKa,
HaJIMYHA [HOKCHAA yIJlepoda H MHHepallbHbIx coneil. BocnpuumuMBOCTD
¢openu K kucnoi win mwenoynoit pH 3apucur o1 BpeMeHM xoHTakTa. IlpH
BBIDALUMBAHHKY (OpeJIH JIydile BCErO0 HCMONIB30BaTh BOAY, B kotopoit pH
cocrapnsier oT 7 no 8, XoTa MoOXHO Hcnonb3oBath Bomy ¢ pH ot 6,5 mo
9. Kpurnyeckumu s papysxHoit ¢popenu 3HaueHuamu pH asnsiorca 4,5 u
9,2. Temnt pocra ppi6 B KHCIBIX BOJax HWKe, yeM B IenouHbix. Mkpa pa-
pyxHoit ¢dopenu He BeDkuBaer npu pH Hwke 4,5 u Beime 9, Ho npr pH 5
BbDKMBaeMOCTb ABJIAETCA NTpHeMIIeMOM.

Mlpu Hu3kux 3Havenusix pH (4,3—4,8) u comepxannu kanvuua 9,3 mr/n
NPOUCXONAT yIJIHHEHHe CpOKa MHKYOAaUMH H YBeJIMYeHUEe CMEPTHOCTH MK pbl,
CHIDKGHME YacToThl cepAleOueHHs JTHUMHOK, 3aMedJleHHe pocra, obpaso-
BaHMA KOCTHOTO BelECTBA M MeNlaHMHA y 5MOpuoHOB. [Ipu M3MeHEHHH
conepXaHua Kaupuus 1m0 112 Mr/n yacrora cepAueGHeHHSA, IIMTeNIBHOCTH
MHKYOGalMd M CMepTHOCTb MEHAIOTCA B 3aBHCHMOCTH OT KOHUEHTPaLMH KaJib-
IHA B BOJE.

l'onosuku ¢Qopenn BGonee ycToiuuBbl K HHU3KHM 3HaueHHAM pH, yem
MOJIoAb Ha GOJlee paHHMX CTaOMAX Pa3BHUTHA. TokcHYecKkoe NelCTBHE KPHTH-
yeckux 3HaueHuit pH nposiBnderca B paspylieHuH xabepHOro M KOXKHOTO
3IUTEJIUA, 3PO3UU CIMHHHLIX H XBOCTOBBIX NJIABHMKOB, MOBpPEX[eHHH pOro-
BHIbI M XpyCTaJiMKa rnma3a u cnenote. [lonopoapenas panyxHaa ¢opens
obnafiaeT NOBBILIEHHOH YCTONUMBOCTBIO K KHMCNBIM BOJAM TpH COMAepxka-
HMH B BOJie KaJIbLMA.

[loHvkeHHe WiM NOBbilleHWe BeIMuMHbI pH oOTHOCHTeNIBHO HeHTpanh-
HO# 3aTpyfHser nmotpefiieHMe ¢openbio pacTBOpeHHOro KHciopopaa. Brmus-
Hie pH cBs3aHO ¢ ypoBHeM HachbleHHA Boapl KHCIOponoM. IIpu BBICOKOM
cofepxaHHu kucnopora Biausuue pH MoxkeT He ckasarbca Ha pocTe puiOHLI.
Ilpn pH Bhime 8 paBHOBecHe MeXOY HeHUCCOLHMPOBAHHBIM aMMHAKOM
(NH;) w puccouumpopansiM ammuakoM (NH}) GbicTpo cMelaeTcs B ¢TO-
pony NHj, uro yBeTHUMBaeT pHCK HHTOK CHKAIHH.

Wsmenenun pH okassiBaloT Bo3feiicTBHe Ha (pHM3HONIOTHYECKOE COCTOA-
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HHe pbiGbt ¥ ee moBeneHHe. Kuciible BOAB! OTPHUATENIBHO BIIHAIOT Ha arnme-
THT H pocT ¢opei, yMeHblIaeTca noTpeGleHHe KHUCIOpPOAa, BO3HHKAET
aUMOO3 M CO3JAITCA GnaronpHATHbiE YCIOBHA OJiA Pa3BHTHA M PacrpoCTpa-
HeHMA 3nupemMuyeckux 3aGonepanuii. IlospimeHne pH B kHcnol cpefe Mo-
XeT GBITb MOCTHTHYTO NyTeM BHECEHHSA U3BECTH B HCTOYHHMK BOJBDI.

AMMHaK. B BOOHBIX pacTBOpax aMMHaK COLEPXXHICA B IBYX ¢opmax:
MOHM3HPOBAHHbI aMMHaK, Wi¥ ammoluii (NHi), M HeHOHH3UPOBAHHBIA
ammuaxk (NH;). B cBsi3M ¢ TeM uTO TOKCHYeckoe eHCTBHe Ha pbib oKa3nl-
BaeT TOJIBKO HEHOHM3MpOBaHHasa ¢opMa aMMHaKa, HeOGXONMMO 3HATh KOH-
uenrpamuioc NH; B o6uiem KonuyectBe ammuaka. HeHOHH3npOBaHHBIH aMMH-
AK HaXOMTCA B PaBHOBECHM C AMMOHHEM, UTO ITIaBHbIM OOpazoM 3aBHCHT
oT pH H B MeHbllle# CTeneH! — OT TeMIiepaTy pbl K HOHHOR CHJIbI BO/BI.

Yem Gonee wiesIOUHOH ABNAETCS BOJA, TeM GOJBLUE CABHraerTcs paBHO-
BecHe B T0JIb3y HEHOHM3HPOBaHHOTO aMMmaka. B HefirpansHo# cpeme mou-
TH Becb HEHOHM3HPOBAHHBIH aMMMAK OMCCOLMHpYeT B aMMOHMil, npu pH 8
okono 5% xommexca NHy/NH; npucyrcrsyer B popme HEHOHM3HPOBaH-
Horo ammuaka, npu pH9 — oxono 20 %, npu pH 10 — oxono 80 %, a npu
PH11 — oxomno 95 %.

Huskas KOHIEHTpaUMA KHCTopona (MeHee 5 Mr/i) MoXeT 3HAUMTENb-
HO YBeJIMUMBATD - TOKCHYHOCTD HEHOHH3MPOBAHHOrO aMMMaKa A DbIGHIL.

CHMXeHHe TemIlepaTyphl Bo/isl 10 3 °C 06YCIOBNIHBAET NOBLILIEHHYI0 YYRCT-
BUTeNbHOCTh K NH;.

Hcrounnkamu aMmuaka B BOJOEMAX ABJIAIOTCA, KaK NMpaBWIo, GbiTo-
Bble, HHIyCTpHaJIbHbIe W CENIbCKOXO3AHCTBeHHbIe CTOKH. IIpH MHTEHCHBHOM
pbIGOBOICTBe, KOIda IUIOTHOCTh MOCAAKHU ABbICOKA, B Npouecce MeTabonus-
Ma OenKa aMMHaK MOXET HaKalUIMBaThCA B Bome. B aTtoM cityyae HeoBGxonu-
MO obeCreunTh MaKCHMMAJIBHO BO3MOJKHbIH BOMOOOMEH, YTO MO3BORMT MO~
IEP)KHBATh KOHLEHTPAlHI0 aMMHaKa Ha YpPOBHe 0e30macHOM mjia phiObl.
[ToBpiuleHHe TeMIepaTypbl YBEIHYHBAeT AONI0 HEMOHH3HPOBAHHOTO aMMHMa-
ka B pacrBope. Ilns B3pocnoi pamyxHo# .GopenH JeransHas KOHLEHTpa-
UMA HeHMOHHW3WpoBaHHoro ammuaka (NH,) cocraBmsier npuGnusHTeNnbHO
0,45 mr N/n (1a6n. 7).

7. NletanbHas KoHuenTpauus obuiero aMmuaka, mr N/n

Temnieparypa, °c

pH

5 10 15 20
6,5 1139 750 500 346
7,0 360 241 167 113
1.5 114 76 53 36
7.8 57 38 27 18
8,0 37 25 17 12
8,2 23 15 41 8
8,5 12 8 5 4
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OCHOBHbIMH CHMINITOMaMH TOKCHYeCKOFO BO3[eHCTBHA aMMHaKa fAB-
NIAIOTCA TUNEePBeHTHIALMA, MOBbIIEHHaA B0o36yAMMOCTh, KOMa K CYAOpPOTH,
CHH)XeHHe YMCIIa 3PUTPOUMTOB B KPOBH, NOBpeXAeHHe xkabepHOro MUTENH,
H3MeHEHHA B J3MHOepMHCe, YBeJIMUYeHHe MOTpeGneHus Boabpl. OpHAKO 3TH
NPHU3HAKH MCYe3aloT, eClIH pbibGa NepeBOAMTCA B CBOGOHYI0 OT aMMHaKa BOAY
N0 HcTeyeHHs 95 % cpenHero BpeMeHH BbDKHBaeMOCTH NpH JaHHON KOHLEHT-
PalMH.

Iloporopas KOHUEHTpaUHA HeMOHH3HPOBAHHOTO aMMHMAaKa NpH HepecTe
¢opemn cocraBnser 0,3—0,4 mr/n, npu pazsurhuu uxpel — 0,35 mr/i, npu
pocTe M pa3BUTUH 3MOPHOHOB M NHYMHOK — 0,025 mr/m, a 3ateM Bo3pacra-
eT B MAJIbKOBbBIH NepHoy pa3BuTHA A0 0,44 mr N/i.

IIpy kxoHueHTpauuH HeHOHH3HpOBaHHOro ammmaka or 0,10 po
0,15 MrN/n y papyxHoii ¢popenn oTMeuaoTCsA BAJIOCTh, IOTEPA aNNETHTa U
IUIOXOH pOCT B TeUYeHHe NMepBbIX ABYX Hellelb WIK BpeMeHHOe yXyZRLIEHHe
pocra, HHOTHA e MaHHasA KOHLEHTPALUA Ha POCT H OIUIaTy KOpMa BIIHAHMA
He okasbiBaer. Kak nmpaBwio, ppiGa, aKKIMMHMpOBaHHaA K 3TOH KOHIEHTpa-
UMH, pacTeT B AaibHeiliueM HopmanbHo. KonueHrpauma NH; 0,07 mMrN/n
He OKa3biBaeT HUKAKOro BpeIHOrO BIIMAHMA HAa pafy>xHyio ¢Opesb NMpH co-
IePXKaHHU B TeueHHe [UTHTeILHOTO BpeMeHH (Tabn. 8).

8. KonuenTpaipis o61ero aMMHaKa, BhI3bIBAIOIIAA KOHLEHTPALMIO
HenoHM3HpoBaHHoro amMmuaxa 0,07 mr N/n, B npecuo#t (IT)
u mopcko# (M) Boae, Mr N/n

Temnepaty pa BOObI, °c
pH
5 10 15 20 25

Il M I M I M Il M I M
7,0 62 170 39 50 28 33 19 23 12 18
1,5 19 22 13 15 9 10 6 7 39 5
8,0 6 7 4 5 28 34 19 23 13 1,6
8,5 3 23 14 16 09 1,1 07 08 04 0,6

J1A ycnelHOro BbIpallMBaHUA pajyXHOH ¢openu Heo6xomumo, YTOGhI
YpOBeHb aMMHaKa B BOJIe He NpeBbIllIall YKa3aHHOro B tabn. 9.

Ilpu yBenWuEeHHH CONEHOCTH MPOMCXOMMT yMeHbIIEHHE MNPOLEHTHOTO
COACpXAaHHA HeMOHHM3MPOBAHHOrO aMMHaka B BOJe MNpH JIIOOBIX 3HaYeHH-
ax pH ¥ mioGoit Temnepatype Bombl. NH; 3HauMTenIbHO MeHee TOKCHYEH B
MOPCKO# Bopie cofieHocTbio 9—11 °/o0, yeM B TpecHON WIM BOJE CONEHOC-

510 33 °/00. ITO CBA3aHO C YMEHBIUEHHEM OCMOTHUECKOTO CTpecca MpH Npo-
Me>Ky TOYHOM 3HaYeHHH COJIEHOCTH.

Hurpursi (NH3) u murparst (NO3). B ecrecTBeHHOM KpyroBopoTe
06MeHa BeleCTB BO3HHKAIOT ClIefdyiolide 3Tanbl OKHUCIEHHA a30Ta: HOHH3H-
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9. KoHUeHTpauus aMMHUaKa AN KynbTHBHPOBAHHA pagyxHoit ¢popenx, mr N/n

YposeHb O6uwero HeunoHu3upo-
BaHHOTO
KenaTenbHblit 1,0* 0,5** 0,1 *** 0,005
Ipuemnembiit
B TeyeHWe [UTHTEeNbHOTO 3,0* 1,5%* 0,3%** 0,015
cpoka (cBuie 14 gHeit)
B TeUeHHe KOpPOTKOTO 5,0* 2,5% 0,5*** 0,025
cpoka (mo 14 nHeit)
HeipdemsieMblit (3aMeTHOe 8,0* 4,0** 0,8 *** 0,04
CHHOKEHHE NULUeBON aKTHB-
HOCTH)
JleTanbHbIHA 15,0* 8,0%* 1,5%*%* 0,08

* pHnpu 20:C - 1,0.
** pHopn 20 C-17,5.
*+*pHnpu 20 C - 8,0.

poBaHHbI aMMuak, wiM amMmoHMi (NH,), ¥ HeMOHM3HpPOBAaHHLIH aMMH-
ak (NH3), nutpurer (NOZ) u mutparsr (NO3). Hurpurs! MoryT Bhi3biBaTh
OKUCJIeHHe [ABYXBAJIEHTHOTO >ese3a reMorio6MHa KpOBH B TpeXBaJleHT-
HOe jKefle30 METareMOrsnoOMHa, HeCmOCOBHOro nepeHoCUTh KHcIopop. Tok-
CHYHOCTb 33BMCHT OT BPEeMEHM 3KCIO3MLUMH M pa3Mepa pblObl, HAHGOMBILIYIO
YCTOMYMBOCTh MNMpOABIAIT MaibkH. A panmyxHO# ¢opeln MOPOr TOKCHY-
HOCTHM HUTpUTOB Konebnercs or 0,1 mo 1 mr/n. HUTPUTEI ABNAIOTCA HeyCTOH-
UMBLIMH COJIAAMM, NMPOABIIAIOUIMMH TeHOEHIMIO K OKHCIIEHHI0O B HHTPATbl NIpH
BbICOKOM COIepXaHuH kucnopona B sofe (80—100 % HachiiieHHA) .

BuosIorHyecKoe OKHCIEHHE HHUTPUTOB MOA, fAeHCTBHeM OGaKTepud INpH-
BOAMT Kk 006pa3oBaHuio HUTparoB, Gonee CTaOMILHBIX M ABNAIOMIKXCA TOK-
CHUHBIMH JIMIb TIpH BBICOKO#H KoHueHTpauuu — 100—300 mr/a. Hurpatsi
PENKO [OCTHT3I0T TOKCHYECKOH KOHUEHTPAUMH MpU XOPOLed NMDOTOYHOCTH,
HO BNIarolNpUATCTBYIOT Pa3BUTHIO BOOPOCIIEH.

Kecrkocrs Boabl. KOHIEHTpaluA ABYXBaJIeHTHBIX KaTHOHOB (B OCHOB-
HOM KallbUMA M MAarHusi) B BOHE ONpefeNisieT ee XKECTKOCTb, KOTOpas BbI-
paXaeTcsa B MI - 3KB KalbUMA WIM Marhua B 1 1 Boppl (1 ML - 3KB XecT-
Koctd pased 20,04 mr/n xanbuuaA win 12,6 mr/n Maruus). UHOrna ecr-
KOCTh BBIpaXaloT B rpagycax. OfHH HeMeLKHil rpaflyc paseH 0,36 Mr - 3KB/JI
win 10 mr xanbuus Ha 1 1 Bomsl. XKectkocts B npemenax 3—7 mr - 3KB/n
wiu 8—12 rpapg GnaronpuatHa miA pa3sBuThA openu. OueHb MArKag u
OYeHb ECTKad BOJA MAJIONpPUIOAHA i KYNbTUBHPOBAHUA pbuiGut. Jns
yBeJIHUeHUA XECTKOCTH MpPEeCHOH BOJbI HCIOMb3yloT u3BecTh. ConeHas Bopa,
KaK NpaBHIIO0, XECTKaA.

Ceer M ocBemeHHoOCTh. EcTecTBallas NepHOIHYHOCTb CBETa Bbi3bIBAET
BbIellcHHe TOpMOHa pocTa U aHAGPIMWEUKMX CTEpOBOORA 2 TaKXKe MOXeET

17



BIIHATD Ha [OBHIraTe/IbHY10 aKTUBHOCTh pbIGLI, OJIHOBPEMEHHO CTHMYIHpPYA
AeATeNILHOCTh IMHTOBHOHOA JkeNle3bl. 3aBHCHMOCTb pPOCTE OT CBETOBOIO
NepHOAa ONpenensieTCs CTHMYIHMPYIOIUHM BIHSHKEM YIJIHHeHHOrO CBETO-
BOro peXHma H TOPMO3ALIHM YKOPOYEHHOTO, a TakXe TpebGyeT WiA cBOero
NpOsiBJIEHHA MO MeHbllleH Mepe 6—8 Henerb.

Temnepatypa Bbillie HHM HiDKe ONTHMAILHON I pocta pbiGbl OGBIYHO
MOJAaBIAET POCT M MOXeT yMeHblaTh BiMsiHMe ¢oTonepuona. Tam, rpe
Ce30HHble KONeGIHHUA TeMMepaTypbl HE3HAYMTENbHbI WIM OTCYTCTBYNOT,
BIMAHHe (OTONMEPHONA HA HAYalO MOJIOBOTO CO3PEBAHHA MOXET GbITh pe-
wiaomHM. IlIpH comepkanHu phiObl MO, OTKPHITHIM HEGOM HHTEHCHBHOCTDH
CBeTa [O/DKHA KOHTPONMPOBAThCA HABECaMH WIM YCTaHOBJIEHHbIMH B Gac-
CeHHaX IUIaBalOMIUMH KPbILIKAMH-9KpaHaMM, 3aKpenjeHHbIMM HeloABIK-
Ho. [lpomomxurenbHocTs ¢oTonepHona MoxeT GbITh KPHTHYECKOH IJIA pa3-
BHTHA TOHaJ] mepell HEpPeCTOM, a IOJIHAA CMeHa (a3 (HeHb—HOYb) MOXeT
OTpHLATENIbHO CKa3bIBATLCA Ha pocTe M yTunu3auwu kopma. Oxpacka ¢o-
peJIM TaKXe U3MEHAETCA B 3aBUCHMOCTH OT OCBeLieHHOCTH.

B npupome HMHTeHCHBHOCTb CBeTa MejJIeHHO BO3pacTaeT H MeWleHHO
noxwxkaerca, IIpy BHe3amHOM BKIIIOYeHHH SAPKOro CBeTa pajyxxHas ¢hopenb
BefleT ceOfi 6ecrOKOHHO, HayHHaeT METaTbCA M OHMTbCA O CTeHKH GacceiHa.
ITosaroMy B HOuHOe Bpems crefiyeT u36eraThb Moab30BAHHA CBETOM, 33 HCKIIO-
YeHHMEeM AaBapMHHBIX CHTyalMil, a3 B NMOMelleHUAX 063 OKOH — MPHMEHATDH
aBTOMAaTHYeCKO¢ BKJIIOUEHHE CBETa yepe3 peocrar.

[Ipamoik conHeuHbl# CBeT ry6GHMTeNIbHO AEHCTBYeT Ha MKpY H CBOOGOM-
HpIX 3MOGpHOHOB ¢opernu. OcMOTp HKpbl ¥ IMOPHOHOB clielyeT MPOBOOMTD,
HCNonb3ys Namnouky mouHoctbio 40 Br ¢ BkioueHneM Ha 10 mMuH 2 pasa
B cyTkH. MHKkyGauuio HKpbl U BbiiepKHBaHMe 3MOGPHOHOB NMPOBOJAT B TeM-
HOM nomeitesud. Monomp M B3pocnas pbiGa NpeANOYHTAIOT pacCeAHHBIH
CBeT.

BoipawuBaHue pafykHO#i ¢(Opend NpH TpeX YPOBHAX OCBELEHHOCTH —
0,2, 2 u 20 1K MOKAa3aJl0 CHHXKEHMEe TeMIIa POCTa NpH OCBelweHHOCTH 0,2,
a IpH OcCBellleHHOCTH 2 ¥ 20 5K pa3nuyMii B TeMne pocra He 6pu10. Doperns,
BbIpallleHHasA NMpH ocBeuleHHOCTH 0,2 ik, GbUla MeHee NOABWKHA H aKTHBHA.
B 10 % Bpemsa y Monogu Maccoit 0,4—7,5 r npu ocBemeHHOCTH 30 K mpo-
UCXOOMT 3aMeljleHHe Temna pocTa, a mpH 100 ik Momoab pacreT Tak e,
KaK NpH eCTECTBEHHOM OCBEeILeHHH.

Conenocrs Boabl. [Ipy Ky/nbTHBHPOBaHHMM B MOPCKOH BOe pajyikHas
dbopens HOMKHA OCYLIECTBIIATb OCMOPETyJALMIO, T.e. NMOAAEePXKHBATh KOH-
LUeHTPALMIO COJIell B TKAHAX M OPraHax MOCTOSAHHO Ha OJHOM H TOM >Ke YpOB-
He. TloTpeGnenue BoAbl M 3KCKpeuus cojieil (ocMoperynauus) tpebyer
OOTOJIHUTENIBHOTO PacXofa 3HePrHM.

HauGonee 3HauuTenbHbIH TeMN pOcTa A KaXKAOro BHAA pbib HaGitio-
[aeTcA NpH BIOJIHe ONpelieJIeHHON COJIEHOCTH, 1A oaHuX — NpH 0 %, (npeé
HasA BOAa), WA gpyrux — npH 10—-12 %, (M30TOHHUECKAA CONIEHOCTb, co-
OTBETCTBYIOLLAA OCMOTHYECKOMY [ABJIEHMIO XHAKOCTe# Tena pbi6bl), mm
TpeTbHX — npu 28—35 %o (Mopckas Bopga).
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B nepuon cMONTHGHKAUMM Y JIOCOCEBBIX PbI6 NMPOUCXOMKT (PU3HONOTH-
YecKas MepecTpoiika OpraHnusMa, B pe3ynbTaTe KOTOPOHX OHH HAYHHAIOT BbI-
JepXHBaTh OKEaHHYeCKYI0 CONIEHOCTb. Y pamykHoit ¢openH He NPOHMCXO-
IMT CMONTHQHIKAUMK, ORHAKO OHA XOPOLIO MPHUCIOCaBNUBAETCA K MOPCKOf
BOJIE.

IIpu onbiTHOM BHIpaLIMBAHMM MOJIONM papyXHOH (OpeNnH B Boje pas-
JIMYHOH COJIEHOCTH Ha CYXHX TpaHyJMpOBaHHBIX KOpMax (BJIaXXHOCTbIO
13%,) peuenta PTM-6M u PTM-5B (1a6n. 10) cyTouyHas no3a kopma 3aBH-
cella OT TeMIlepaTypbl H Macchl pbibbl. [LmoTHOCTL MocamkH pbiGbl K colep-
XaHHe PaCTBOPEHHOrO KHCIOpOAa B KOHTpolne (IpecHas BOAA) M OMNbITE
(comoHoBatasi BOfa) GbUTH omMHaKOBBHIMH. PapyxHan ¢opens Ge3 akkau-
MalMH [lepeBOAHIIACH B BOAY COJNIEHOCTBIO 5, 10 M 17 %y .

B pesynbrate npOBefeHHbIX 3KCIIEPUMEHTOB GBUIO YCTaHOBIIEHO, YTO
coneHocts 10 10—12 %, MoOXeT 0Ka3bIBaTh MOJIOKHUTENBHOE BIIUAHHE HA
TeMII pOCTa pajily XHO# ¢(opesin.

OnbrThl Mokasanu, yro peiba mMaccoit 0,07—0,2 r HauGoee UHTEHCUBHO
pacTeT B mpecHO# Bope, a y pei6er Maccoit 0,14—0,4 r temn pocra B cosio-
HoBaTOH (5 %) WM mpecHoil Bopme omuHaxoB. ComepxaHHe pbIGbl Maccoi
0,3—1,1 r B Bofie coneHOCTBIO 5,6 %0 NaeT yBeNMYeHHe npupocTa Ha 14,3 %
0 CPaBHEHHIO C NPHPOCTOM MNpH cOHePXKAHHH B NIPeCHOH BOAe, a 1A PhiGbI
maccoit 1,0—-10,0 r nmpupocr cocraswn nouru 6 %. Conexocrs 10 %, meiicr-
BYeT OTPHUATEJIBHO Ha ¢opens Maccoit ot 0,3 mo 10 r. Pei6a Maccoii cBbiLIe
10 r HaubGonee GpicTpO pacTeT NpH coneHOcTH 10 %, , 2 Maccoit cBbime 14 —
NpK CONIEHOCTH 17 %, npH 3TOM yBe/IMYeHHe MPHPOCTa B COJIOHOBATO#H BOJE
nocruraer 2—7 % MO CpaBHEHHIO C MPUPOCTOM B NpecHOi. CHMKeHHe Temna
pocra y pbibpl Maccoit cebiile 30 r HaGmiomanoch NpH coneHocTd 16,5 %,
(cm. Tabn. 10), uro, oueBMIHO, GBUIO CBA33HO C BHICOKOM IUIOTHOCTBIO
nocagku pui6pl (o 130 xr/M>) M HU3KMM copepaHUeM KMCJIOpOoHa Ha
BTOKe (7 Mr/N) NpH HHTEHCUBHOCTH BO0O6MeHa 6 pa3 B yac.

Ilpn pMTenbHOM copepxanMM pamyxHoii ¢openu (115-150 cyrt) B
Bofle coneHocTeio 16,5—17,5 %, u mpecHo#l Bofe TeHAEHUMA K yBeJIHYEHHIO
TeMIa pOCTa B MOPCKO#M Bosie coxpanunach (taGmn. 11).

YBenuueHHe TeMma pocTa MoJlogd Maccoit 0,3—1,1 r B COJIOHOBaTOM
BOle MO CpaBHEHHIO C NMpPECHOH COCTaBWIO OKOJIO 14 %, a Gojee KpPYyNHOIk
pb1Ght (Maccoit 1o 180 1) — no 7 % (cM. rabn. 10 u 11).

IIp# BbIpalIMBaHUK panyXHOH ¢OpenH B MOPCKOH M NpecHOH BOOe B
TeueHue 35 CyT M yBeNMUYEHMM CYTOUHOH 03I KOpMa B 1,5 M 2 pa3sa oTHO-
CHTEJIBHO TeMIla pOCTa pbI0 B COJIOHOBAaTOM BOJEe COXPAHWIACh Ta Xe€ TeH-
IEHUMA K 3HAUMTETBHOTO eT0 BO3PACTaHMA He oTMevyanocs (Tabn. 12).

B3Belwennnie BeuiecTBa. AGCONIOTHO YHCTOH BOAbI B IpHpoAe He Obl-
Baer. [Jlaxe MOXOeBas BOAA COAEPMMT paCTBOPEHHBIC Ta3bl H Ppa3IU‘gibie
CONH. BapewenHsle BelecTBa NMpeAcTaBNALT cOGOi TBepAbe YACTHIBI Pas-
MepoM oxonmo 0,45 Mk, BKIIoualoHe 37ieMEHTbI OCAKa, OPraHUYecKoro
BelllecTBa (OCTATKHM PAaCTeHHH, KMBOTHBIX, UACTHUBI KOpPMA, deKaluH), a
TAK)XE KJETKH (HUTOIUIAHKTOHa M ApPYrux MHKpoopraHusmop. Hanwuue
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10. Pe3ynibTaTh! BHIPALIMBAHHA MOJIOM paayxHo#i ¢openn
B npecHOl H CONOHOBATOR BOAE

—

Macca puif, r ConeHocrs, Temnega'ry- CyroYHniit | OTHOLlEeHHe Mpu-
%0 pa, C npupocr, T |pocra B MOPCKO#H
CTapTOBas | KoHeyHas BOjE K NpUPOCTY
: B npecHoit, %
0,3 1,0 0 13,4 0,023 100,0
0,3 1,1 5,6 12,9 0,027 114,3
1,0 2,6 0 13,7 0,053 100,0
1,0 2,7 5,6 134 0,057 106,3
31 6,1 0 14,8 0,100 100,0
31 6,5 517 14,6 0,113 106,6
4,5 10,6 0 15,9 0,203 100,0
41 10,0 5,5 16,1 0,197 94,3
10,0 18,7 0 16,7 0,273 100,0
10,0 17,7 5,1 15,7 0,257 97,2
10,0 19,1 10,2 14,8 0,303 104,9
14,6 41,1 0 17,8 0,340 100,0
147 41,0 10,0 19,1 0,337 99,2
14,5 41,5 17,1 20,3 0,346 101,9
20,2 345 0 16,7 0,477 100,0
20,2 349 5,1 15,7 0,490 101,2
20,2 36,0 10,2 14,8 0,527 104,3
32,3 50,3 0 16,5 0,600 100,0
32,7 49 .4 v 16,5 14,5 0,557 98,2
492 64,7 0 15,3 0,517 100,0
50,2 69,2 17,2 11,9 0,633 106,9
93,0 135,7 0 16,5 1,423 100,0
98,3 1357 16,5 14,5 1,247 87,6
1354 171,0 0 15,0 1,017 100,0
141,2 177,0 17,0 13,2 1,023 103,5

11, Pe3ynbraThl BHIPAIIMBAHKA paxy xHOit (popenn B npecHoit H conoHoBaTO# BOAE

Macca prib, I ConeHocrb, Temnega'ry- Cyrounrt | OTHOLIeHHE TIPH-

%o pa, C npupocr, I |pocra B MOpCKOM

CTapTOBast | KOHeYHas BOae K MpHPOCTY

B NnpecHoit, %

32,3 150 0 14,6 0,785 100,0
32,7 149 16,5 11,4 0,775 99,3
49,2 107,4 0 13,9 0,506 100,0
50,6 17,5 10,0 0,514 102,1

109,7

TOHKOMHMCIEPCHOHHBIX B3BeCei YXyIuIaeT YCIIOBHA Pa3BUTHA HKPbi, 3MGpHO-
HOB M JIMUMHOK PamyxHOH ¢openu, MoXKeT NMpHBECTH K 3aJiepxKe B pOCTe,

CHIDKEHMI0 COTIPOTUB/IAEMOCTH GONe3HAM H Naxe K THOeNH.
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12. Pe3ynbTaThl BbIpalliMBaHHA panyxHo#i dopend
B MPECHOH H CONIOHOBATOR BOAE MPH PA3HYHLIX CYy TOWHBIX 033X KOpMa

CyTtouHast Macca psi6, T KCoNleHOCTb, Temnega Cyroutbift | OTHOLLCHHE NMPH-
mo3a, Hop- %o TYpa, npupocT, | pocra B MOpcKo#t

Ma cTapro- KOHeY r BOfe K MpHPOCTY

past Hast B NpecHOM

1 135,4 171,0 0 15,0 1,017 100,0

1 141,2 1770 17,0 13,2 1,023 103,5

1,5 135,4 1719 0 15,0 1,043 100,0

1,5 134,6 179,1 17,0 13,2 1,271 104,2

2 144.,6 198,5 Q 15,0 1,540 100,0

2 138,7 188,5 17,0 13,2 1,423 95,0

Mexanuueckoe AEeHCTBHE TAKHX YacTHUL NPUBOAMT K 3aKYNOpPHBaHHIO
*abp WK BOCTIAJIEHHIO *kabepHbIX KpbleK. TOHKOMUCIIEPCHOHHBIE B3BeCH
CO3aI0T Gonbmym NOBEPXHOCTh V1A pocTa rpuGOB M GaKTepHH M MOryT
crnoco6CcTBOBATh pa3BuUTHIO Gojie3Hel. BapelleHHble 4acTHUBI MOIYT aGcop-
6upoBarh M afgcOpGHPOBaTh paanHYHbie XMMHYECKHe BellecTBa. 3HaUMTesb-
HOe MOCTYIUIEHHE B3BEILIEHHBIX Beliec B MOXET BHIBECTH M3 CTPOS 3amop-
HyI0 apMaTtypy, YXYOLIHTb YCIOBHA HaGiiofieHHA 3a pbpI6Oii H BBI3BaTh HEOO-
XOOMMOCTb [OMOJIHHTEIBHOH OYMCTKH 0acceHHOB OT HAHOCOB H CHH3HTD
NUIEeBYI0 AKTUBHOCTDb PHIOBI IO HYJIeBOH.

B3BerieHHble BellecTBa B KOHueHTpauuu 1200 Mr/ia CHHXAwT OMIONO-
TBOPAEMOCTb MKpbI pafyxHO#H ¢openn. OHH CHIKAIOT BbDKMBaeMOCTb HK-
pbl, 3MOPHOHOB K JIMYMHOK, Hapyilas razoo6MeH. MenkHe YaCTHLbI 33 CYET
abpa3uBHOIO BO3/IeACTBHA MOI'YT NOBPEXOATh HKPY, CHOCOGCTBYIOT MPOHUK-
HOBEHHIO B HEe NATOreHHbIX OPraHM3MOB. YBe/IMUeHHe KOHUEHTPAIMM B3Be-
wieHHbIX vacTHy ot O no 110 Mr/n BbisBIBaeT OTXOX MKpbI Npu HHKyOaumu
1o 75 %. BapeleHHble B BOJie YaCTHUBI, Ocepasi, MPWIHIAIT K NOBEpXHOCTH
UKPHHOK, YTO BbI3bIBaeT MX rubenp B pe3ysibTaTe HapylleHHs KHCJIOpON-
Horo oOGmeHa. To Xe camMoe NMPOHCXOAHMT €O CBOGOAHBIMH 3MOpPHOHAMH.
Ilpu copmepxaHHu MONOAM, TOBAPHOH pbIGHI, MPOU3BOAUTENEH KOHLEHTpA-
uMA B3BeCel He TOJDKHA NpeBBILIATD 25 Mr/i.

KpatkoBpeMeHHOe yBeJiHueHHe MYTHOCTH (B TeueHHe 2—3 CYTOK) NpH
npo3payHocty Boabl Ooree 30 .cM He OKa3bIBaET BIIMAHMA Ha MaJbKOB. B
€CTeCTBEHHBbIX YC/IOBMAX, eCIH KOHUEHTPALMA B3BellleHHbIX BelecTB AOCTH-
raer 35 Mr/m, cny¢ra 2 vaca pagyxHas cdopeinp HauMHaeT MCKATb yOexu-
e M MpeKpallaeT NUTAHWE, XOTA 3Ta MYTHOCTb He NMPHYMHsAET el Bpepa.

Hedrenponyxtsi. IloBepxHoCTh Tena pbib, poTOBOE OTBEpCTHE, Xabep-
Hble JIEMeCTKH TOKPBIThI C/IH3bI0, KOTOPasi MPENSATCTBYeT MPOHHUKHOBEHHIO

He¢pTtH. PanyxHasa dopens, norpyxeHHass B MasyT M 3aTeM MoMellcHHas B
YHCTYI0 BOMY, Uepe3 MHMHYTY NONHOCTbIO OcBoGoxpaerca or Hero. Ho ecnn
HedTb 3MYJNIBTHpOBaHa 3HePrHYHBIM NepeMelIMBaHMEM BO BpeMsA LITOpMA
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WIH paclbUIeHHeM NOBepXHocTHO-akTHBHOro BeitectBa (IIAB), 10 BepoAT-
HOCTb ee NpWIMIAHUA K pbIGaM pe3KO BO3pacTaer.

Heo6xomuMo yuHTbIBaTh, UTO (pOpesb, NOMELleHHaA B MOPCKYIo BoAy,
[OJXHA MOCTOAHHO 3arfiaTeiBaTh ee, YTO6BI M3GexaTh HApYILEHHH OCMOpe-
rynauun. Ilpy 3TOM B ee opraHmaMe MOryT HaKalUTMBaThCA PaCTBOpDHMBbIE
KOMIOHEHTbI OucleprupoBaHHoH HedTH. Ecin 3TH KOMIOHEHTbI He NpPHYH-
HAIOT Cepbe3HOTrO0 Bpefa B3poCibiM ppiGaM, TO NpHAAOT HENPHATHBIA BKYC
X Mscy. JletanpHble MOPOrM BO3MEHCTBHA HeKOTOPBIX BHAOB HedTempo-
OYKTOB Ha paly>Hy10 ¢opesib pUBeIeHbI HHXe.

HedrenponyxTr JleTansHbilt nopor, Mr/n
Tl'asonuH 60-180
K 3ensHoe TOMNHBO 300-4000
Monporperas HedTh 1000-150000
CmMa3oyHOe Maclo 3000-180000

AnuoHHble IIAB, HedTenpomyKThl OTPHUATENLHO BIMAIOT HA MKPHUHKH,
JTIHYHHOK, a TaKXe CllepMYy pafyXHOH ¢openu — OHa CTAHOBHUTCA HeNOIBHXK-
HOH, H CKOPOCTb ONIIOAOTBOPEHUA CHHXKaeTCA.

Toxcuueckne BemiectBa. XJIOp OKAa3bIBaeT TOKCHYECKOE BO3[ICHCTBHE
Ha MKpy H B Gonbliell Mepe Ha CBOGOAHBIX 3MOpHOHOB. MuHHMaNbHasA Jle-
TaIbHas KOHUEHTPalMA XJopa miA pagyxHoi ¢openn — 0,01 mr/n. B xio-
pHpOBaHHO#H NMUTbeBO# BOAE dopesib norubaer.

CepoBOmopos Omaxe IpH OvYeHb HH3KHUX KOHUEHTpaUMAX TakXe rybure-
NieH Wi popenu.

ToxcHYHOCTD pacTBOPOB, COMEPXALIUX LMHK, B OCHOBHOM OOYCJIOB-
JleHa MOHaMM UMHKA M 3aBMCMT OT cocTaBa Bofbl. OHa yMeHbILIAeTCA MpH
YBelHYEHMH JKeCTKOCTH BOJIbI, TeMINepaTypbl, COJICHOCTH H COfiepXaHHsA
Pa3nKUHbIX B3BECEH W YBEIWYMBACTCA NPH CHHXKECHUU KOHLEHTpPAIHK PacTBO-
peHHoro kuciopona. KoHueHTpauusa uMHKAa B OYeHb MATKOH BOAE IPH BbI-
pawMBaHHK ¢openu He momkHa npepbiunats 0,03 mr/n. Ha pesynbrathi
KYJTbTUBHPOBaHHA pafyXHo#k ¢oOpenu MOryr TakXe OKa3biBaTb BIIWsiHMe
COeMHEHM S MelH, KaJIMHA, NeCTHUMIbI U CMeCH TOKCHKAHTOB.

TokcHyeckoe BO3MeHCTBHE XHMHMYeCKHX BelleCTB B BOJe MOXET B 3Ha-
YMTESIbHOH Mepe U3MEHATHCA MOR, BIHAHUEM TaKUX PakTOpOB, KAK TeMIepa-
Typa, KOHLEHTpaluusA pacTBOPEHHOIO KHCIOpOda, COJIEHOCTh, BOMOPOAHBIH
noKasatesb, XKeCTKOCTh BOIbI, BO3pacT phIObI,~d pe3ysbTaThl B3aMMOJEHCT-
BHA 3TMX (paKTOpOB HaJleKO He BCerga npeackasyeMsl. Bor moueMy KOHT-
pONb 3a KauecTBOM BOJbl sABJIAETCA HEOOXOOHMOH dYacThio pbiGOBOAHOIO
npouecca NMp¥ KYJbTHBHPOBAHKH paay>XKHO#H ¢openu. BHe3anHble H pe3akue
H3MEHEeHHA KayecTBa BOJBI OOGBIYHO NMPHUBOIAT K CTPECCOBBIM COCTOSAHUAM®
WIH faxe rubGenu ¢openy. OOHaKo mnocTeneHHble M He3HAUHTENIbHble H3Me-
HEHHA B Cpelle MOryT MMeTb 6OJbiiOe 3HaYeHHe MPH BbIpAlMBAHMHM, TAK
KaK, Nno-BHAMMOMY, XOTAl pbi6a M XOpOLUO npucrocaGiuBaeTcA K pasyiHy-
HOTO pOJia H3MEHEHUAM Cpefibl, HO AKKJIMMALMA JAOCTHTaeTCA TOJIBKO NyTeM
nepexona Ha JIPYrod ypoBeHb OOMeHa, YTO NpHUBOMMT K CHIDKEHHIO 3ddek-
THBHOCTH BbIPaLUBaHHA.
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BOAOOBMEH U NANOTHOCTb MOCAAKN ®OPENU
NP BACCEANHOBOM METOAE BbIPAUIUBAHUA

Baccei{HOBbIe YCTaHOBKH [Isi BbIpaliMBaHHsA (OpeNH OTHOCATCA K MO-
Ny3aMKHYTbIM WIH NPOTOYHBIM CHCTEMaM, B KOTOPBIX HCMOJIb3YyeTCA NMpH-
pOIHas BOMA, MPOXOAAILAA Yepe3d CHCTEMY OfMH WIM Gonee pa3. B raxux
CHCTeMaX MO>XHO KOHTPOJIMPOBATb TeMIepaTYpHbIH H KHCIIOPOIHBIA PeXKHM,
pacxol BOABI M CKOPOCTh TeYeHHs, pPacXofl KOPMOB H Mpolecc KOpMIIeHHH,
a TaK e 3abosieBaHuA pbib.

Tipu BbpammMBaHMM pagyxcHoil ¢openn B GaccelHOBBIX YCTaHOBKax
C MeXaHHYecKOil nopaueil Bobl HeOGXOAMMO YUMTBIBaTH GOnbllMe 3Hepre-
THYECKHe 3aTpPaThl, KOTOpble HEMOCPEICTBEHHO CBA3aHBI C BONOOOMeHOM
H IJIOTHOCTDBIO MOCAAKH phIObI B.BacceiiHe.

PagyxHyio ¢opens MOXHO BeIpamuBaTh B GacceHax MpHU OYeHb BBICO-
Koit wiotHocTH nocaaxu. Ho npu 310M Heo6X0AMMO ClieNMTb 32 KaYeCTBOM

BO/Bbl, TaK KaK J[aXe B NNPOTOYHBIX CHCTEMAX C YaCTOH CMEHOH BOMbI BO3-
MOXHO yXy/llleHHe €€ KaueCTBa N0 Mepe INPOXOXMEHHA OT OOHOIO KOHUA

GacceitHa [0 APYTroro WiH OT TOUKH MOCTYIUIEHHA N[O IEHTPANLHOrO CIu-
Ba. [Ipn BBHICOKOH NIIOTHOCTH Mocagku B 0Oacce HOBBIX YyCTaHOBKaxX Ipe-
KpalleHHe NMORayx BOMABI faxe Ha S—10 MMH MOXeT BbI3BaTh BBICOKHMH OTXO[
pbibbi. KpoMe TOro, HeO6XOAMMO YUYMTBIBATH, YTO BBICOKAA MMIOTHOCTH NO-
CaAKH pbIObI YCH/IMBaeT ONACHOCTb Bclbliiku 3a6osneBanus. [lpaBunbHas
3KCIIyaTalua 6acCeMHOBOH CHCTeMBI B TaKHX YCIOBMAX BO MHOTOM 33aBH-
CHT OT KBaTHGHUKAUHH pbIGOBOA, TAK KaK BBICOKASA IUIOTHOCTh NMOCAOKH
pbi6BI NErKO MOXeET NMPHBECTH K CTPELCOBLIM CHTYaUHAM. MHorue pniGoBo-
Abl CYMTAIOT, YTO MAKCHMAJIbHBIH pa3sMep (OpenH, KOTOPOrO OHa MOMXKET
[IOCTHYb B PBIGOBOAHOH €MKOCTH, OrpaHHMUYMBAaeTCA Ppa3MepaMH 3TOH em-
KOCTH. Ombit copepxanuf ¢openu Jounanbacona B GacceilHax pa3MepoM
2x2x0,5 m (40—-60 wrt. Ha Gaccedn) npu ypoBHe Bombl 0,3 M M CMeHe
Boabl 32 10 MMH Noka3san, yto B Bo3pacte 3 jeT ¢opeib MOXeT HMeTh Mac-
cy 3,2—-4,3 xr. Ilpu BeipamiuBaHuH pafyXHO# ¢openH B aKBapHyMaxX OHa
MHOI'[IA IOCTHTaeT TAKOro pasMepa, 4To JaXke He MOXeT pa3BepHYTbCH B HeM.
TaxuM 06pa3oM, MPOCTPAHCTBO, KaK NMPaBWIO, He ABNIACTCA IHMHUTHDPY IOILIAM
¢aktopoM. OpHaxo npu GacceiiHOBOM BhIpalliMBaHUM GOpeIH MOXKHO AOC-
THYb TaKOH IJIOTHOCTH MOCafKH, UTO 060K M3 MoKa3aTefled KayecTBa BOMbI
CTaHeT TMMHTHPYIOIIKM IJIA AanbHel1ero pocra pei6sl.

IIpumeneHHe BBICOKOH IUIOTHOCTH NMOCAAKH M BOXOOOMEHA pe3KO CHM-
XaeT NOTPeGHOCTh B MJIOWAAAX X 06beMaX IJis BhIpalUMBaHHA PyiObI, a TaK-
e COKpallaeT NPOT/KeHHOCTb BOJONOMAIOIMX M BOJOCOPOCHBIX certei,
HO noBbilIaeT TpeGOBanMA K pbIGOBOOHOMY OBOpYMOBaHMIO, KayeCTBY BO-
b1, 38YacTy10 TpebyeT NMpoBelieHUs BOAONOATOTOBKH.

B ¢openeBoncTBe cyliecTByI0T HECKONBKO METOMIOE BENEHHA XO3AMCT-
Ba, pa3IMYaloMXCA YpPOBHEM HHTeHCH(HKaUHH. ITO OOGLMHBIH MeTOM, NpHU
KOTOPOM IUTOTHOCTh MOCAAKH CPaBHHMTENbHO HM3Ka M nocTHraer 10 kr/m?,
MHTEHCHBHBIA — MM IUIOTHOCTH mocaaku 30—100 xr/m*, pacnpocrpanen-
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HBIH BO MHOTHMX CTpaHaX, H CBEpXMHTEHCHBHbIH — INpH IUIOTHOCTH Nocaj-
Kk#u 300—400 xr/m3.

EcrectBeHHO, pbIGONPONYKTHBHOCTD BO3pacTaeT INpPH HHTEHCHUKa-
uud dopeneBoscTBa. Bmecte ¢ Tem HHTeHcHbHKauus Tpebyer BBICOKOIO
ypOBHsi ocHamieHus. Kpome TOro, MHHTEHCHBHBIH M CBEpXMHTEHCHBHBIH Me-
TONB! BBIPALIMBAHHA pagyXXHOil ¢openu B GacceitHaX TpeGyloT MOTy4YeHus
MKpbl H Mojiogy 2—3 pa3a B rop, WIA TOr0 YToOb! MOBBICHTh NOJIE3HYIO
3arpy3Ky oGOpyHOBaHMA, yMeHblHTh ero mnpocrod. [fostomMy B 3aBHCH-
MOCTH OT BbIGPaHHOTO MeTONa BbipaliuBayua (OOLIYHLIMH, MHTeHCHBHBIH,
CBEePXHHTEHCHBHBIH) OMNpenensaioT o6beMbl MPOH3BOACTBA, YYHTBIBAA pbiGo-
NPOAYKTHBHOCTh KaXAOro M3 HHX, a TaK)ke BbIGHPAIOT OCHOBHYIO TeXHOJIO-
THYECKYI0 CXEMY BbIpaiiMBaHuUA M TNoaGupaior HeoGxomumoe 060pynoBa-
HHe.

Ina BeipamuBadua 50 1T ¢openn B ron NpH IIOTHOCTH NMOCANKH
10 xr/m3 norpebyercsi okono 14 Tsic. M? [POM3BOJACTBEHHO#H IUIOMIATM.
[pumepHo Ha Takoit e maowamu (15 Teic. M®) NPH IUIOTHOCTH MOCAMKH
40 xr/m® Moxmo BbipacTuth 250 T openu B rom, a NpH IVIOTHOCTH MOCaf:
k¥ 300 xr/M® Takoe konHyecTBO Opesin MOXer GbITh BBIPAIeHO Ha ILTO-
mwap¥ B 4 Thic. M>. B HacToslllee BpeMs B Hallleit CTpaHe MPOH3BOJHTCA
pet6oBOSIHOe 060pyMOBaHHe, NO3BOMAIOLIEe NONYyYaTh 33 roa go 200 kr To-
BapHOit dopenn ¢ 1 M> paBouero o6bema.

Pelirajoniee  3HaYeHHe MNpPH KYJNbTHBHPOBAaHMHM (OpeH B NPOTOYHBIX
CHCTeMaX HMeeT COMep)KaHHe pacTBOpeHHOro kuciopond B Bofe. HeoGxo-
[AMMO pa3jiHyaTb TMOHATHA “’KOJIMYECTBO pPACTBOPEHHOro KHCIOponda B Bofme”
(3T0 KONMMYECTBO KHCIOPOMA MOXeT GbITh HCNOJIb30BaHO (openbio NpH MAbl-
XaHMH U H3MepAeTcd B Mr/n) M “crneundHueckoe notTpebieHHe KHCIOpona
dopenbio” (oHO u3Mepsierca B Mr/(Kr - 4). 3HaHMe 3THX BeNHMYMH 4Ypes-
BBIVANHO BaXKHO [JIA 3KOHOMMYHOTO Be[eHHs XO3fIHCTBAa INpPH BbIPALHBa-
HuH popenu B GacceHHOBBIX YCTAHOBKaX.

OpHako Ha moTpeOneHMe KHCNOpoma ¢opesbio OKa3bIBAlOT BIIHAHHE:
Macca pblGbl, TeMmepaTypa BoOmbi, c6aJaHCHPOBaHHOCTb KOPMa H ypOBeHb
KOpPMJIeHHA, IUIOTHOCTb NMOCAAKH pbIObI, IUIaBaTesbHasA aKTHBHOCTb, COJle-
HOCTb, BpeMsl CYTOK, NOJIOBass M BOCIIpOH3BOMMTe/IbHAasA aKTUBHOCTh. KpoMe
TOro, NMpPHUCYTCTBHe AMOKCHA yrjiepofa 3aTpyAHsAeT MCMNOJIb30BaHHE KHCIIO-
poma M3-3a cHmkeHHA BeinuyuHbl pH. HeobGxomumMo yuMTBIBAaTH, YTO KHCIIO-
pon HeoOXOOMM He TONBKO JIA NObIXaHuA GOpenu, HO M VI OKUCIIEHHA
OpraHHYeCKHMX BeIUECTB, KOTOpbie MOABNAIOTCA NMpPH BbIPALIUBAHUH DbIOBI
B DaccefiHax 3a CueT WIOBBIX OTVIOXEHHH, HeHCITOJIb30 BAHHBIX KOPMOB, 3K CK pe:
MEHTOB, >XHIKHX BbIfIeJIeHHH hopenu.

Cneunduueckoe norpebneHHe xucnopona ¢openbio HeOTAETIUMO OT
pacxopa KHCIOpoaa Ha OKHCIIeHHE OPraHMyeCKMX BeuweCTB, KOTOphbie MOTYT
HAXOOMTLCA B NMpPUPOTHOM BomoucToyHuke. Kpome TOro, npomyKkThl XH3He-
MeATeNIBHOCTH OpesTH MOTYT COfepXaTbca B Bofe B Go/bilieM WIH MEHbILIEM
KOJIMYeCTBE B 3aBHCHMOCTH OT KOHCTpykumu GacceiiHa. Taxum o6pa3om,
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onpelelHTh NOTpe6HOCTL B KHCIOpOde M Bome mis aioboro ¢openesoro
XO3AHCTBA IOCTATOYHO CJIOXHO.

UsyyeHHe BIMAHHA BblllienepeYHCIIeHHbIX (akTopoB Ha 3¢ ¢eKTHB-
HOCTh NoTpebileHua KUCTOpoaa (opesibio NO3BOJIAET ONPENENIMTh TUIOTHOCTD
nocagkH pbiGel Ha eIMHMLY oObeMa M MHTEHCHBHOCTb BOJOOOMeHa B Heil.
IIpu ucnonb30BaHHH NpUPOOHOH BOnbl 6e3 OKCHUreHauuH IUIOTHOCTb MOCaf-
KH pbIObI, MOJ KOTOPOH MbI MOHHMAaeM KOHUEHTPALUMIo pbiGbl B eMHHIE
o6beMa (B kr/M*), a A MKpbl M BBUIYNHMBLIHXCA 3MOGPHOHOB HX KOJH-
yeCTBO Ha 1 M’, H Bofi0o6MeH B3auMocBsA3aHbl. [Ipu onpeneneHHOH TemIe-
parype BOAbI M ONpefe/leHHOW MHOMBUOYAIbHOH Macce pbIGbl KOJTHYECTBO
pPacTBOpeHHOTO B BOfie¢ KHCIIOPOZa COOTBETCTBYET CTPOIO OINpe/leieHHOMY
KOJIMYeCTBY pbIObI, H NMPH YyBEJHYeHHH KOHIEHTPAUMH pbIGsI Heo6XoauMoO
COOTBETCTBEHHO YBEJIHYHBaTh BOJIOOGMEH.

IIpu GacceitHoBOM pa3BefeHHM ¢OpenH, KOTAa NMPHUMEHAIOTCS BBICOKAA
IUTOTHOCTb NMOCaJIKH pbIOb! H HHTEHCHBHBIA BOOOOMeH, OJIs HEMNOJIOBO3pe-
neIX ocobeil Ha crneumuduyeckoe norpebGieHne KUCAOpoaa, NOMHMO KayecT-
Ba NPUPOOHOH BOMBI, BJIUAIOT IVIaBHBIM 06pa3oM TeMIiepaTypa BO[bI, HHOHU-
BUAYyaJbHaA Macca pbiObl, cOaTlaHCHpOBaHHOCTh KOpMa H YpOBeHb KOpMIle-
HusA, IVIOTHOCTb NMOCaAKM pbIOGLI M pacxof] KHCIOpOAa Ha OKMCIIEHHWe opra-
HHYeCKMX BellecTB B 6accerHe.

Mpu Temnepatype 15—18 °C (BepXHsas rpaHMIA TeMINepaTypHOFO ONTH-
MYyMa) M NpHMeHeHHH TeCTOOGpAa3HBIX M IpaHYNHPOBAHHBIX KOPMOB BGanaHc
conepXaHusa Kucnopoma piA GacceiiHa paGounm o6beMoM 1 M3 NpH BOHO-
o6MeHe 3 pasa B ¥ac M IUIOTHOCTH Mocajky ¢openu 25 kr/m> ciaemymoumii:
90 % xucmopona norpebusercs ¢openbio mnpH abixaHuM M 10 % upmer Ha
OKHCIIEHHEe HIIOBBIX OTJIOKeHHH, OCTATKOB KOPMa, 3KCKPEeMEHTOB M XHIKHUX
BbiffenieHut openu. Ilpu Gonee Hu3koH TeMnepatype, a Takxke B Gacceii-
HaX C KpyroBbIM TOKOM BO/bl H LEHTpaJIbHbIM BOMAOCINYCKOM Jaxxe MpH
YBEJIHUEHHH IUIOTHOCTH IOCAAKH pbIObl H COOTBETCTBYIOLIEM YBeJIHUeHHUH
MHTEHCUBHOCTH BOOOOMeHa NpHBeeHHbie JTaHHbIE IO NOTpeGJIeHHI0 KHCIIO-
ponma 6ynyr Gnu3ku k AedcTBUTeNbHBIM. Heo6xomumo oTMeTHTs, YTO Mpak-
THYECKH OTCYTCTBYET KHCJIOPOOHBIH OOMeH Yepe3 BOIHYIO IOBEPXHOCTH.

TaGnuua 13 cocraBiieHa Ha OCHOBaHMM aHAJIM33a TEOPETHYECKHUX M 3MITH-
pHYECKHMX AAaHHBIX MO BBbIPAIUMBAHHIO pafly’)kHOH dopenu B DacceiHax INpH
IUVIOTHOCTH mocagku Ao 60 xr/m>, monyuennvix B liBemuu, ®PT, CHIA, T'IIP,
ITHP, CCCP (BHUUIIPX).

Bocnosip3oBaBinch ypaBHeHHeM ONpeneneHus OanaHca KHCIOpoaa B
HeNpOTOYHOM KaprnoBOM Mpy/y, a TaK)Ke JAHHBIMH NO NOTpeGiIeHHI0 KUCITO-
poma ¢openbio B GacceiiHe, MOXHO COCTABMTb CllefylOlliee ypaBHeHHe KHC-
nopogHOro 6ajaHca pp1GOBOHOM eMKOCTH:

0:9 (0'2' - 02') ny = OZmPa (l)

Ihe 0'2' H 0;— cofiepXaHHe PacTBOPeHHOTO KHCIOpOAa Ha BTOKe H BBITOKe, MI/i;
n — cMeHa Bofsl B GacceitHe, pa3 B yac; v — paGounit 06beM pbIGOBOAHON eMKOCTH, N13;
O3.q — cneunduueckoe norpeGneHne KUCIOpoHna pamyxkHoit dopensio, Mr/(kr - 4);
P — o6wmasa Macca puibbl, KT.
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JleBasi vACTb YpaBHeHHR KHMCIOpOJHOro OasiaHca nokKasbIBaeT KOJIH-
YeCTBO PacTBOPEHHOTO KHCIOPOHa B pbIGOBOAHON eMKOCTH NIPH ONpeie/IeHHOH
TeMIepaType BOMAbL, KOTOPbIH MOXeT GbITb HCNONE30BaH pbIGOM MpH IbIXAHHH.
Kosppuumenr 0,9 mokaspiBaer, yro 90 % Kuciopoma HMAeT Ha JIbIXaHHe
doperm, a 10 % — Ha OKHCNeHHe OpPraHHYeCKHX BewecTs B Gacceine. Benu-
usHa O; — cofepXKaHHe KHCIIOpOja Ha BBITOKe — He JOTDKHA OMyCKaThCH
HIWXKe 7 Mr/1, TaK KaK HeoOXOaMMO NpefyCMOTPETh pacXxoj KHCIIOpOaa NMpH
cTpeccoBbIx cuTyaumax. Ipaas vacTb mokaspiBaer crieuupuueckoe norped-
JIeHHe KHCNopona Beed pbIBOH NMpH onpenesieHHOR TeMIepaType U onpefiesieH-
HOM MHOMBHAYIbHOH Macce pbIObl B yCIIOBHAX KOPMIIEHHA CYXHM IpaHyJIH-
POBaHHBIM KOPMOM M0 COOTBETCTBYIOIMM TaOIHILaM KOpPMITeHHS.

[Ton MNOTHOCTBIO NMOCAOKH pbIObl MbI MOHMMaeM KOHLEHTPALMIO pbiObI

(wr. win Kr) B emuumue pabouero o6vema (1 m° wmm 1000 1), KoTopyio
MOXHO PacCuYHTaTh 1o opMyiie

W = Plv, (2)

rne W — NNOTHOCTH NocagKy puiGhI, xr/M?’; P — oGuas macca peibbl, KT; v — paGouuit
06beM pLIGOBOIHOM eMKOCTH, N3,

Mons3aysace onpeneneHHeM NJIOTHOCTH MOCAAKH pbiGel Mo gopmyne (2)
n ypapHeHMeM (1) u Bblpaxas paboumit oGpeM B JIMTPaX, MOXHO paccyu-
TaTh IUTOTHOCTH MOCAJKH pbIGbI MO popMyJIe

0,9 (O} — 0}) 1000

W= Orer ; (3)

e n — 3apaHee 3a[jaAHHAR BeJIMYWHA (TAK KaK BonooOMeH H MJIOTHOCTH MOCAAKH B3au-
MOCBS3aHb! M CBA3b 3Ta IMaBHLIM 00pa3oM 32BHCHT OT TeMMEpPaTypul BOOL! H HHAKBHU-
AyanbkHoO# macchl pbIBbI) .

U3z dopmynbr (3) nerko HaWTH HHTEHCHBHOCTh BOOOOMEHa 1, HO NMpH
3TOM 3a8/1aeTCsA [IOTHOCTb TIOCAAKH PHIGHL.

Heo6xogMMO OTMETHTb, YTO oOnNpeesicHHe KHCIOpOAHOTO 6anaHca ¢
NMOMOILbI0 ypaBHeHHA (1) NMpH MCMONIL30BaHUM NMPHPOIHOH BO/bI C KOHLEHT-
paumeit kucnopona o 100 % Hacblmenus He HaeT HeOOXOAMMBIX pe3ysibTa-
TOB, 3TO OIpPaHHYeHHE CBA3aHO, BO-epBHI¥, C KONHUECTBOM JIOCTYIIHOTO
1A pblObl PACTBOPEHHOrO KHCIOPOMA B BONE, BO-BTOPLIX, C YyBeNHYCHUEM
3aTpaT JHEPrHH Ha NpeO/IOsieHHe TeUeHHMsA, a Takdxke C yXyAuleHHeM NpYTHX
YCIOBHIM XU3HEeAeATEIIbHOCTH.

HUHTEeHCHBHOCTD BOOOOMEHa 1 HENOCPENCTBeHHO CBsA3aHa C pacxoaom
BOJIBI:

Q=nv/3600, 4)

rae Q — pacxol Bosl, Jifc; ¥ — 06beM pbIGOBOBHON eMKOCTH, M3.
CnenmoBaTensHo, oOmWMie pacxol BOMABI, HEOOXOZMMOM IA BbLIPALLH-
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BaHHA ONpe/le/IeHHOTO KOJMYecTBa pbiGbl, MMeIoleid KOHKPETHYI0 HHAMBH-
AyanbHY10 Maccy MpH KOHKPETHOH TeMIlepaTy pe, COCTaBUT

Q=P0;q/ (0; - 0;)09. (5)

Pacuetsl, npoBeneHHble MO YpaBHEHHIO KHUCIOpOOHOro 6ajtaHca B pbi6o-
BOOHOM OaccefiHe, fABIAIOTCA OPHEHTHPOBOYHBIMH M MOIYT CIyXMTh OT-
NPaBHOH TOYKOH I YCTAHOBJIEHHMA KOHKPETHOH IUIOTHOCTH MOCaAKH H
HHTEHCHBHOCTH BOJOOOMeHa B 3aBMCHMOCTH OT TeMIlepaTypb! BOJbI, HHIH-
BHAY&TBHOH MacChl BBIPaIMBAaeMOW pbIObI, HCMO/IB3YEMBIX KOPMOB, Ka-
YyecTBa NPUPOMHOHN BO/BI B KaXAOM XO3AHCTBE.

BoTt HeKOTOpBIe MPUMepHI PacyYeTOB.

Mpumep 1. HyxHo onpedenuTh MaKCHMAJIBHYIO MUIOTHOCTb MOCAAKH pamyiHOW
dopenn UHOMBHOYansHOH Mmaccoft 10 r npu Temneparype BOAB 5 M 15 C, HHTEHCHB-
Hoctu BofooOMeHa 3 pa3a B yac ¥ cComep)KaHHM KMCIOPOAa Ha BBITOKe 7 Mr/i.

Pacuerbl cnemyer mnposomuTh NMo ¢Gopmyne (3). Ilpu Temneparype BOJBI 5°
COMIepXKAHHE PAaCTBOPEHHOTO KHCIIOPOMA MpH 100 %-HoM HachllLIeHHH COCTaBlsieT 12, 81
a npu 15 °c - 10 18 mr/n (cMm. 1Tabn. 3), cneuuquecxoe norpebneHne KHCIOpoOa
dopennio npu 5 °C cocraBnser 155, a npu 15 °C - 446 MI‘/(KI‘ 4y) (cMm. Tabn. 13).
Takum 06pa3oM, MaKCHMAaJIbHAS TUIOTHOCTh MOCAAKH npu S 1 15 °C cocraBut

0,9 (12,81-7,0) 1000-3

Ws = =101,2 KI‘/M3;
155
0,9 (10,18-7,0) 1000-3 3
Wis = 246 =19,2 kr/m".

I1pu aToM B 060X cniyuasx pacxop BOHAkI COCTaBHT

1000 - 3

Q= 3600 = 0,83 n/c.

TakuM 06pa3oM, NOBbIlIcHHE TeMIMepaTypbl BOOb! MPH COXPAHEHHH TOH Xe Mpoy-
HOCTH BBbI3bIBACT CHUXEHMe IUIOTHOCTH MOCaAKH pHIGbl. JINA yBeluyeHHA TIOTHOCTH
NocafKH Heo 6XOMMMO yBENTHYUTh BOOOOMeH B pelGOBOAHOIM €MKOCTH.

MMpumep 2. HyxHO ofNpemennTs MaKCHMANBHYIO HHOTHOCTB MOCaAKH pagyKHOHR
dopenn Maccoit 100 r npu TemnepaType Bonbl 5 u 15 °C, HHTeHCHBHOCTH BOI0O6GMeHa
3 pa3a B vyac, CofiepXRHHH KHCIOPONa Ha BHITOKe 7 MI/1.

PacyeTsl cnienyer nposopuTh o ¢opmyne (3). [pu Temnepatype S °C Cofle pxa-
HHe PACTBOPEHHOIO KHCIOpPOAA MpH 100 %-HoM HacehueHuu cocrasnser 12,81, a npu
temneparype 15°C — 10 18 mr/n (cm. ra6n 3), cneunduyeckoe notpeﬁneuue KHCIIO-
ponma dopensio npu 5 °C — 126,-a npu 15 °C ~ 360 mr/(xr - 4) (cm. Ta6n. 13). Ta-
KHM 06pa3omM, MaKCHMANTBHAS NNTOTHOCTb MOCAJKH COCTABHT

0,9 (12,81 -7,0) 1000 - 3

= = 3,
Ws 126 124,5 kr/m”;
0,9 (10,18 —7,0) 1000 - 3 3
Wi = = 23,8 Kr/m".
15 360 /

Ilpu 3ToM B 06oHX ciyuasix pacxom Boasl cocrasur 0,83 n/c.
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Puc. 2. CyTouHoe n3MeHeHMe couepmaHHA PacTBOPEHHOTO KHCTOpOAa Ha
BBITOKE:

I — nipepien HaceilEHHA Boawl Kucnopomom npu 17 °C; 2 — HHTepBan BIus-
HUsi KopMIleHHA HA noTpebneHune kucnopopa ¢opensio

[InoTHOCTs MOCAaAKH pbiGbl NMPH OJMHAKOBLIX BOHOOGMeHe M MapaMert-
pax BOAbl TeM Bbillle, ueM GoJiblue MHOMBHOYQIbHAA MAacCa phIGHI M HUXe
TeMIepaTypa BOJbI.

Ilpy MCNONB30BAHMK NMPHUPOIHOH BOAB! IUTOTHOCTh NMOCAOKH M BO0OG-
MEH 33aBUCAT OT HACBILIEHHA ee PACTBOPeHHbIM KHcnopoaom (TaGn. 14),
YPOBEHb HacbluleHHA 3a4acTyio Hwke 100 %. OcoOeHHO 3TO HyXHO YYHMTBI-
BaTb MNpH MCMOJIb30BAHHH COJIEHOM BONbI, B KOTOPOH pacTBOPHMOCTB
KHCIIOpOJIa HUXKe, YeM B MPECHOM, M MpPH BBICOKOI TeMmepaType MOXET GbITh
KPHMTHYECKOH y1s pbIGbI.

B GacceiiHe HeO6XOAMMO HMeTh MOCTOAMHBIA 3aIlac PAacTBOPEHHOTO
KHCII0pO/Ia, KOTOPBI BBIP2XaeTCA B pasHHLE MeXIY AOMyCTUMBIM (5 Mr/i)
M ¢paKTHYeCKHUM (He HMKe 7 MI/N) copepXKaHWEM KMCIOPOJAa B BOje Ha Bbl-
TOKe H3 GacceitHa, T.e. 3alac “HaZie)XKHOCTH’’ JIOJDKEH COCTaBJIATL He MeHee
2 mr/n.

Tax, nna pamyxHo#t ¢dopenn cpenHeit mMaccoit 80 r mpu TeMmepatype
Bosbl 9 °C crieumduueckoe noTpeGieHue KHCIOPONA B TeueHHe CYTOK KO-
ne6anock or 163 mo 263 wmr/(xr - u). IMocne oTnoBa ¥ NepecagkH phiGbI
Ha ClleflyloliHe CYTKH creuuduyeckoe norpebnenne KUCIOPOaa BO3pPOCIIO
c 278 ne 385 mr/(kr -4), T.¢. B 1,5 pa3za (puc. 2).

Cra6wibsHocTs fronuempalmn pacTBOpeHHOro kucnopoma B GacceiHe
ABJIACTCA BaXKHBIM (hakropoMm. Ee koneGanusi B nepByio odepenb OKa3bIBa-
0T BO3[CHCTBHe HA NMHIIEBYI0 aKTHBHOCTb M OIUIaTy KopMa. [foatoMy piis
nogAepXaHus ONTHUMATBHOH NPOOYKTHBHOCTH HeoOGXogumMo Bce priGoBOf-
Hble OMNepalMH NMPOBOOMTL TOJILKO TOTHA, KOIJIa eCThb NMOJIHAS YBEPEeHHOCThH
B TOM, YTO KOHLEHTpalMsa KHCIOpofa Gy[eT cOOTBeTCTBOBaTb HeoGXOOM-
MOMY YPOBHIO WIH IIPEBBILLIATS €ro.

Heo6xomumo NOMHHTb, YTO Y pany>kXHo# ¢opein NoTpeGHOCTD B KHUCIIO-
pone B TeyeHHe CYTOK HeoauHakoBa. Tak, Ha BbiToKe (pHc. 3) npu TeM-
nepatype Bonpi 17 °C, cpemmeit macce pbi6pl 210 T, MIOTHOCTH NMOCAKH.
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14. Hacbiuiesse npecHoil BOAb KHCIOPOAOM INPH Pa3jIMIHONA TeMnepatype, Mr/n

Hacpuiienne, %

TemnepaTypa, °c

100 90 -80 70 60 50
1 14,3 12,9 11,4 10,0 8,5 7.1
2 13,9 12,6 11,2 9,8 8,3 7,0
3 13,6 12,2 10,9 95 8.1 6.8
4 13,2 11,9 10,6 9,3 1.9 6,6
5 12,9 11,6 10,3 9,0 1,7 6.4
6 12,6 11,3 10,1 8.8 7,5 6,3
7 12,3 11,0 9,8 8.6 7.4 6,1
8 12,0 10,8 9,6 8.4 7,2 6,0
9 11,7 10,5 94 8,2 7,0 5,8
10 11,4 10,3 9,2 8,0 6,8 5,7
11 11,2 10,1 9,0 7.8 6,7 5,6
12 11,0 9,8 8,8 7.7 6,6 5,5
13 10,7 9,6 8,6 7.5 6,4 5,3
14 10,5 9,4 8,4 7,4 6,3 5,2
15 10,3 9,3 8,2 7,2 6,2 5,1
16 10,1 9,1 8,1 7,1 6,1 5,0
17 9,9 8,9 7,9 6,9 5,9 4,9
18 9,8 8,8 7,8 6,8 5,8 4,9
19 9,6 8,6 1,7 6,7 5.7 - 48
20 9,4 8,5 7.5 6, 5,6 4,7
21 9.2 8,3 7,4 6,5 5.5 4,6
22 9,1 8,2 1,2 6,3 5.4 45
23 8,9 8,0 7.1 6,2 5,3 44
24 8,7 79 10 6,1 $.2 44
25 8,6 7.8 6,9 6,0 5,1 4,3

e

62 xr/M> u npu KopmilenHd 1 pa3 B 6 Y MAKCHMaIkHOe NOTpebneHHe KHC-
nopopa ¢opesnbio HabmoaaeTcsa cnycTa 6 4 nocje pa3fiaud Kopma.

Cpenn pbIGOBOZIOB 10 CHX MOP HET €AMHOrO0 MHEHHA O TUIOTHOCTH, IO-
canKH ¢Oopeny pa3IMUHBIX pa3MepHO-BO3pacTHBIX rpymn. Kpome toro, se
YCTaHOBJIEHbI HOPMBI PacXofa BOAbI Ha eAMHMIY TNPOAYKLUHH H Ha eJHHH-

504

=)

24

>

#)
3§¥
TN Puc. 3. MorpebHocTs B Kucnopone ¢ope-
Sy m o6melt Maccoit 100 KT, HHAKBUAYANL
§° Hoit Mmaccoit 100 r (1), W comepxaHue
§§’0 KKCIOpOA2 B BOJe mnpH BofiooOmene

S . . 5 pa3 B yac B 3aBHCHMOCTH OT TeMliepa-
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iy pabouero obbvema GacceiiHa B 3aBHCHMOCTH OT ee KauecTBa H YpPOBHA
KOPMJIEHHA pbiObl pasnHYHBIMH KOPMaMH.

B CBA3M ¢ ITHM HHTEpPEeCHDI NOJTyYeHHbIE IMIIHPHYECK HE TaHHbIE O oMY C-
TMMO#l IUTOTHOCTH MOCAafilKH MOJIOOGM pafy>XHoi ¢OpeNH MpH BbHIPALIMBA-
HMH B MpPECHOH BOJE B 3aBHCHMOCTH OT CpefiHEH Macchl pbiObl, YPOBHA BO-
moo6GMeHa ¥ Temmeparypnl Bofbl (1a6n. 15). JTu naHHble NMONMYYEHBI NpH
OpHEHTa[H{ Ha NMPOTOYHbIe BOJBI BHICOKOFO KayeCTBa, MOITOMY HX Heobxo-
OMMO KOPPEKTHPOBaTb Ha OCHOBaHMM COGCTBEHHBIX MAaHHBIX H NpaKTHYe-
ckoro onsiTa Xo3siictBa. Hamo yuuThIBaTH, YTO NMPH BBICOKHX IUIOTHOCTH
NMOCaIKH H ypOBHe BOJ0oOGMeHa MOXeT BO3pPAcTarh poib (akTopoB, THMH-
THPYIOLIHX POCT pHIOHI.

15. MaxcumanbHas IUIOTHOCTb MOCAAKH MOJIOAM NpPH PR3IMYHOM BOAOOGMEHE, KT/ m>

Bonoo6MeH, Cpennsad macca poib, r
pa3 B yac

1 3,5 8 16 27 43

Ipu remneparype 4,5-7 °c

1 16 24 32 40 48 56
2 20 44 56 68 84 100
3 40 60 80 100 116 145
4 52 68 100 128 145 145
5 64 112 145 145 145 145
6 76 112 145 145 145 145
ITpu remneparype 7-9,5 °C
1 12 18 24 32 36 42
2 20 30 42 54 64 76
3 28 32 44 60 76 92
4 40 60 76 100 116 145
5 44 72 96 120 145 145
6 52 86 112 145 145 -145
ITpu remneparype 9,5-]2 °c
1 8 12 16 20 24 30
2 14 24 30 38 46 52
3 20 36 44 56 66 76
4 26 46 58 72 86 98
5 32 58 72 90 106 120
6 38 70 88 108 130 145
Ilpu remneparype 12-15 °c
1 S 8 11 14 17 20
2 11 16 20 26 34 40
3 16 24 32 40 48 58
4 22 34 44 56 66 76
5 28 44 56 68 82 96
6 34 50 66 82 98 116
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Ipodonxenue

Bonoo6MeH, CpenHss Mmacca poib, r
pa3 B vac ) 35 " e o "
Mpu remneparype 15~18 °C
3 ; 12 18 22 28 32
3 12 20 26 32 18 46
4 16 24 32 4 50 50
6 24 36 48 60 74 36

CornacHo T1aGn. 1S5 MakcumanbHaA IUIOTHOCTb NMOCAZKM MOJIOAM Mac-
coil o 50 r MoxeT gocturath 145 xr/m>. 3HaveHHs NIOTHOCTH IOCaOKH,
NOJTyyeHHbIe ¢ MOMOLIBI0 AaHHBIX Tabn. 13, coctaBnsior oT 71 go 95 % 3Ha-
YeHUH, NpUBEIeHHBIX B Tabm. 15.

HoBonbHO wacto B pbiGOBOACTBe MONMB3YIOTCA TaKMMH MOHATHUAMH,
KaK pacxofi BOAbI Ha eJHHHIy MAacChl BhIpalMBaeMOH pbibbl H, HaoGoOpOT,
BO3MOXHasA mocaaxa ppiGbl Ha eQMHHMIy NOAaBaeMOH BOAbl — 3TH BENHYH-
Hbl B3auMooOpartubl. Ilpu 3TOmM pacxonm Boapl Ha E€QMHMIYy MAcChl pPbIGHI,
HEMOCPENCTBEHHO CBA3aHHBIA C IJIOTHOCTbIO MOCAaAKH, ABNAETCA 3KOHOMH-
yecKMM ¢axTopoM B dopeneBoactBe. Tak, npu macce pbibpl 8 r B 3aBHCH-
MOCTH OT IUIOTHOCTH NMOCAJKH, TeMIepaTypbl BO/lbl H HHTEHCHBHOCTH BOJO-
obmeHa ot 1 mo 6 pa3 B vYac pacxom Boabl Ha 1 kr ¢openan MeHaeTcs ciie-
Iy 10UMM '06pa3oM:

Teh%nepa'ry- 4,5-7 7-9,5 9,5-12 12-15 15-18

P, C
Pacxon Bo- 0,52-0,11 0,69-0,15 1,04-0,19 1,51-0,25 1,67-0,35

ABL, 1/ MMH

C yBejlHYeHHeM HMHTEHCHBHOCTH BOMoOOMeHa oT 1 70 6 pa3 B uac H
yBelHMueHHeM MHAMBHMAY3JIbHOH Macchl pbibGbl pacxop BoAnl Ha 1 xr ¢openu
YMeHbIlIaeTCsA, 2 ¢ yBeHYeHHeM TeMIepaTypbl BOabl — BO3pactaeT. lllBepn:
CKHe pPbIGOBOIBI pEKOMEH/IYIOT HeCKOJIBKO JpyrHe HOpMaTuBbl (TaGi. 16)
pacxoza BOMBI HA e[MHHMUY Macchl ¢opeu NMpH PasNMYHOH MHAMBHIYaJIbHOH
Macce ¥ TeMIepaType BOBI.

Kak noka3spiBaer 2aHanu3 3MNUPHYECKHX [AHHBIX, NOMYYEHHBIX MPH
ONMBITHOM M [POU3BOACTBEHHOM BbIpaLIMBAHHM QOpeH IpeUMYyILeCTBEHHO
npu Temneparype 14—18 °C, MOXHO ONpeHeNATh PacXos BOMbI B COOTBET-
CTBMH C Maccoil Tena pbpiGbi (TaGn. 17). aHHble Tabn. 17 MOXKHO HMCHOJIB-
30BaTh IpH BbIPALIMBAHHU POpeNH U B BoAe ¢ 6onee HU3KOH TeMIepaTypoi,
TaK KakK IIpM 3TOM CHHXAaeTCA HMHTEHCHBHOCTb OOMEHa M COOTBETCTBEHHO
YMeHbl11aeTCA NOTPebHOCTh Openn B KHCIOPOE.
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16. MoTtpeBuocTs dhopenu B npecHor Boae
npyu 100 %-HoM HaCLIUEHHH KHCTOPOAOM, NI/ (MuH - KT)

Temneparypa Boabl, °c

Macca pbiG, T

5 7,5 10 12,5 15 17,5 20
0,5 04 0,6 0.8 1,1 1,4 2,0 2,6
1,5 0,27 04 0,53 0,67 0,87 1,2 1,6
2,5 0,32 0,52 0,72 0,88 1,2 1,64 2,16
5,0 0,32 0,48 0,6 0,8 1,08 1,5 0
10,0 0,29 0,44 0,56 2,74 0,97 1,38 1,83
25,0 0,27 0,38 0,48 0,65 0,86 1,19 1,6
50,0 0,25 0,33 0,42 0,57 0,77 1,06 1.4
75,0 0,22 0,31 0,39 0,54 0,7 0,98 1,3
100,0 0,21 0,3 0,37 0,51 0,65 0,92 1,25
200,0 0,18 0,25 0,32 0,43 0,56 0,78 1,04

17. NotpeGrocTtb popenn B BOAE B 3aBHCHMOCTH OT MacCChi TeJa
npH 100 %-HOM HACHILLIEHHUH KHCAOPOAOM, 1/ (MHH - Kr)

Temnepary pa Bofiul, °c

Macca pwib, T

3 4 S 6 7 8 9 10 11
0,14
(0,08-0,2) 1,3 15 1,7 2,0 24 2,7 3,2 38 473
0,25
(0,15-0,35) 1,0 1,1 1,3 1,6 1,8 2,1 2,5 28 33
Ho 1 0,7 0,7 0,8 0,9 1,1 1,3 1,5 1,8 20
Ho 20 0,4 04 0,5 0,5 0,6 0,7 0,8 09 1,1
o 160 0,2 0,2 0,2 0,3 0,3 0,4 0,5 0,6 0,6
Bonee 160 0,2 0,2 0,2 0,3 0,3 04 0.4 0,5 0,5

IIpoooaxenue

Temneparypa BOfbI, °c

Macca puib, r
12 13 14 15 16 17 18 19 20

0,14

(0,08-0,2) 49 5,6 6,5 7,2 8,2 9.1 10,1 11,5 12,6
0,25

(0,15-0,35) 37 4,3 4,9 5,6 6,3 6,9 7, 8,7 9,6
Ho 1 2,4 2,7 30 34 3,8 43 4,7 5,3 6,0
Ho 20 1,3 1,5 1,7 1,9 2,2 2,5 2,7 3,0 34
Jo 160 0,7 0.8 1,0 1,0 1,2 1,3 1.5 16 19
Bonee 160 0,6 0,7 0,9 09 1,1 1,2 1,3 14 1,7
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YuurpiBasg pa3HooOGpasue YCIOBHH cOHepXaHHA pbIObl B XO3AHCTBAX
H 33aBMCHMOCTb NOTpeblleHHs KHCIopoaa pbiGoit ot MHOrux $akTopoB, pis
Olpefie/IeHHA TUIOTHOCTH MOCAaAKH H HMHTEHCHBHOCTH BOJOOOMeHa B pn1GO-
BOAHBIX GacceHHax Jiy4ille BCero IONbL30BATLCA 3MITUPHUECKHM METOHOM,
TAK KaK He CYLIeCTBYeT HOCTAaTOYHOTrO KONMYECTBA JAHHBIX VI JOCTOBED-
HOT'O OMHMCAHKA 3TOi 3aBUCHMOCTH MaTeMaTHYECKH.

UsmeHenne Ttemrepatypsl BOMbI, €e HAChIlLleHHe KHCIOPOAOM H IeOGHT
HeOOXOJMMO 3HaTh [UIA ONpedeNieHHA IUIOTHOCTH mocaakHu. Hanee Hy»XHO
COCTaBHTb YpaBHeHHEe KHCIOpoAHOro GanaHca [UiA KaXHoro THIa GacceiHa.
[IpuxopHan yacTh GajlaHca paBHA pa3HMIE PACTBOPEHHOro KHCIOPOAAa Ha
BTOKe H Bhrtoke. Ilo 1abn. 13 onpepenserca cnenuduueckoe norpebneHHe
KHcopona ¢opelibio B 3aBHCHMOCTH OT MacChl pbiObl ¥ TeMIlepaTypbl, a MO
¢opmynam (1) u (3) — MAKCHMaIbHO BO3MOXHAA IUIOTHOCTb MOCAHKH
¢openu B 110601 MOMEHT BbIpaliMBaHHA B GacceiiHe.

PerynupoBaHHe pacxopma Boabl H KOJNMHYyecTBa pbiGbl B GaccellHe ocy-
ILECTB/IACTCA HA OCHOBAHMM KOHTPOJIA 32 NMOTpeGIeHHeM KHCIOpona pbiboii
B 33aBUCHMMOCTH OT IUIOTHOCTH €€ NMOCAaJKH M TeMNepaTypbl BOJLI C yYeTOM
HaJIHYMA B GacceliHe 3arpAHAIONINX BeUeCTB.

B cywecTBylOMX OTEYeCTBEHHBIX DPYKOBOACTBAX MO BLIPAIHBAHHIO
¢openu B GacceiiHax M mpygax npejiaraeMble HOPMaTHBBI NO3BOJIAIOT BhIpa-
WHBaTh Mosoab Maccoit 1—30 r npu naoTHOCTH nocagku ot 16 mo 60 kr/m3,
a B3pocnyiwo pbiby maccoit 30—150 r — npu wioTHocTH mocaaku or 30 o
75 xr/m® (uHTeHCHBHOCTD BomoOGMeHa — 6 pa3 B vac). Ilpu stom mpex-
NlaraeTcA CTyleHYaTas TEXHOJOrHYeCKasd CXeMa BbIpallMBaHUA Gopenu —
IUTOTHOCTh MOCaAKH pbIGbl M3MEHAETCA Ha CTaOAMM CEerojieTka, roflOBHKa,
ABYXJIeTKa.

B pasnuunble mepHoas! BhIpaWIMBaHMA paflyXHOH (OpenH HeoGXOomUMbI
GacceiiHbl COOTBETCTBYIOLIETO THIIA U pa3Mepa. [IpH BblpamMBaHHM MONOIM
(mo mocrxenus eto Maccsl 10—20 r) mepecaZKy M COOTBETCTBEHHO M3Me-
HeHHe IUTOTHOCTH NOCaAXH OGBIYHO NPOU3BOIAT MPH COPTHPOBAHMH pbIObI.
[Ipu BeipammBanuu TOBapHO# dopenu (1O JOCTHXeHHs el Macchl 150 r)
YCTaHaBJIMBAOT TaKyI0 HauajibHylo IUIOTHOCTb Mocagk peibbl (¢ yuyeToM
OTXOHa MOJIO[H), NPH KOTOPOiH ee KOHeuHas Macca BymeT cOOTBETCTBOBATH
ONpeNeNleHHOH MAaKCHMAIbHOH KOHEYHOH TIUIOTHOCTH MOCAJKK TOBapHOM
pbi6b1. Taxoit cnocoG BripamMBaHUA TpeOyeT yMeHbILIEHHS HAYaIbHOM IUIOT-
HOCTH NMOCagKH phiGei B 3—4 pasa, HO MO3BOJNAET OGXOOMTHCA Be3 pesepBH-
poBaHHA 6acCeHHOB [JI TOBAPHOTO BBIPALIUBAHUA HOPEITH.

CyuwectByer fipyroit cnoco6 nocagxku ¢openu Ha BhipaliMBaHHe B Gac-
CeHHaX, KOTOpbI# HeOGXOAMMO NPHMEHATh MPH MeXaHWYECKOW Mofgaye Mop-
CKOH WIM NpecHOH BoAbl. B 3TOM ciyuae 3xoHOMMYeckH HauGonee ompas-
AAHO BbIPAWMBaTh pbIGY (MONOAb M TOBAapHyI0) NpH CTAPTOBO# IUIOTHOC-
TH Nocagku Ha 10—20 % nuxe MakcuMansHo#. TTo Mepe pocta puibbl ¥ mpu-
GIMKEHHA K MAKCHMAIbHOH IUIOTHOCTH MOCAAKH 4acTb PhiGbl BbUIABIMBA-
10T X BbIpAWIMBaHWe NpPOnODKaeTca. Tako#l cnoco6 BbIpaMBaHUA (GOPeTH
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M03BONIAET YNYYIUHTH OGCIY>XHBaHHEe OacCedHOB 33 CYET COKPALEHHA MX
HeOo6XOIMMOro K OJTHYeCTBA.

Ha BeIpammBaHMe ceroynerkoB (HX Macca yBequuuBaercsa ¢ 1 mo 15—
30 r) 3arpaunBaerca 120—150 gHe#t, romOBHKOB (Macca yBeJTHYHBaeTCA HO
60 r) — 160 moHe#t, TOBapHbIX ABYXJIETKOB (Macca yBelHYMBAeTCA no 150—
200 r) — 120-150 mHeit. Taxum 06Gpa3oM, BeCh UMKJI BbIPAWMBAHUA OCYy-
wectenderca 3a 500—520 pueit, npu 3TOM rofoBas pbriGONPOAYKTHBHOCTD
nocturaet 50—60 xr/m3.

[Ipn uCHOJIB30BAaHMM HArpeTOi BOAbI OXJIAJMUTENILHOH CHCTEMb! TeIUIO-
BbIX MIeKTPOCTaHUMH TOBapHas ppiGa cpemseit mMaccod 120—150 r npu pel-
GonponyxkTHBHOCTH 75—110 xr/ m3 BbIpalMBaeTcA 3a rofl.

Ectu fA BbipamuBaHuA ¢opeaH HCNONb3yeTCA MpHpPOOHas BOJAA H
IUTOTHOCTb NMOCafKH cocrapiser 100—200 xr/m>, Heob6xogumo, yTto6br Gac-
CeMHbI 0OMTafjanu BBICOKOH IPOTOYHOCTBIO, YTO BBI3BAHO INIaBHBIM 06pa3om
HeOBXOMHMOCTbIO JOCTAaBKH pbiGaM Kkucnopopa Wi OGecriedeHHA HMX HOP-
MaJIbHOTO pOCTa ‘H pa3BuUTHA. C MOBBbIILIEHHEM TeMIlepaTypbl BO3pacraer
NOTPeGHOCTD pafy>XKHOH ¢openH B KHCIOpome C YYETOM KODPMIIEHHA MpH
OIHOBpPEMEeHHOM CHH)XeHMM COIEp)KaHHA PaCTBOPEHHOTro KHCIOpOJa B BOME
(cMm. puc. 3). Urobbl COXDAHHTb XellaeMyl0 MIOTHOCTb MOCATKH pbi6bI NpH
temneparype Bbiite 10,5 ~C, oueBHOHO, cnenyeT o6aBaATh KHCIIOPOHA HWIH
YBeJIMYMBATh MHTEHCHBHOCTb BOQOOGMeHa, MocnelHee BbI3bIBAET YBellHYe-
HHe pacxoia BOMABI H CKOPOCTH TeuyeHHsA B GacceitHe. [Ipn 3ToM Hapgo mom-
HHUTh, YTO CJIMIIKOM BBICOKAsA CKOPOCTb TEYEHHA MOXeT OTpHIATeJIbHO CKa-
3bIBaThCcA Ha pocte Gopenu.

[IpakTHKa mnoka3ana, uro HauGonee 3¢ QeKTHBHO BhIpaWIUBaHUe ¢O-
peni B Boge co 100 %-HbiM HachlilieHHeM kuciopopom. Ilopmepixanue B
ppiGOBOAHOM GacceiiHe TAKOrO YpOBHsS HAChIleHHMA 3aTPYAHHMTENILHO, TaK
KaxK NpHpOOHAaA BOAA caMa Mo cebe pelxo GbiBaeT TaK HacbiuieHa KHCJIOPO-
AOM H, KpOMe TOro, npu norpebieHun kucimopopna ¢opensio B BhiTeKaio-
lei M3 GaccefiHa Bofe ero KOJHYeCTBO yMeHblUaeTcs npumepHo Ha 50 %,
T.e. ¢openb HaxXOAuTCA GaKTHUECKH NOCTOSHHO B BONE, HAChILUEHHOH KHCITO-
poaoM 10 75 %.

Takum o6pa3oM, npH BbIPAlUHBAHHH ¢openH B GacCEAHAX ¢ HCMOJb-
30BaHHEM IMPHPOOHOH BOABI C M3MeHAWIEHCHA TeMIlepaTypOH Heo6X0auMO
NPUMEHATh a5PalMI0 YHCTBIM KHUCIOPOAOM (OKMOKHM WIH ra3o06pa3HbIM),
TaK KaK B [aHHOM CJlyyae MpHUMeHeHHe CYLIECTBYIOLUIMX CpeaCTB aj3palyH
BOZIbI BO3AYXOM He3dheKTHBHO.

[IporouHocTs B ppIGOBOAHOM BacceiiHe HYXKHA JU1s MOAMEPXKAHUA B BOAE
HeO6GXOJUMOro KOJIMYeCTBa KHCIOpPOHA, YAAIEHHA MPOAYKTOB >KH3Hees-
TeJIBHOCTH pbIObl M CO3[AHMA ONpeesIeHHOH CKOPOCTH TeYeHHA, KOTOpas
OKa3biBaeT BJIMAHHe Ha TeMn pocra ¢openu. IINA ynaleHHs NPOAYKTOB
XKH3HeneATeNbHOCTH ¢openu M3 ppiGoBOAHOro GacceiHa HOCTaTOYHO pac-
xoma Boapl 0,0014 n/(c - xr). CnepoBaTensHo, NpH KyIbTHBHPOBaHUH o-
peiM  BaXeH He pacXoh BObl, 3 KOJIMYeCTBO PAaCTBOPEHHOrO B Hell KHCIIO-
popna, OT KOTOPOro 3aBUCHT IUIOTHOCTh MOCAAKH PbIGHI MPH HAHHOM pacXxone
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Boxsl. TTO3TOMY NpH OKCHFEHAUWH BOAB! HapylllaeTcA CBA3b Mexay IUIOT-
HOCTBIO NMOCAAKH H BONOOOMEHOM, KOTOpasf CYILECTBYET NpH “HCIOJIb30Ba-
HHH TPUPOOHOH BOIBI C €CTECTBEHHBIM HACHILICHUEM €€ pPaCTBOPEHHBIM
kuciaopogom. TIpH oxcHreHaumm BoAb! COAEPXKaHHE PACTBOPEHHOTO KHCIIO-
pona poBoaar o 30—S50 Mr/n, YTo MO3BOJISET CHU3MTb PaCXOX BOABI B 2—
2,5 pa3a NpH BHIPAIIMBAHUU OTHOTO ¥ TOTO XKE KONHYECTBA PbIGHI.

NMCTOYHUKU U KAYECTBO BOAbI
ANA ¢OPENEBOACTBA

[Ipu BBIpalUMBAaHMM pagyXHOH ¢OpenH K KayeCcrBy BOMbI MpeAbsAB-
NAKTICA OnpeneiieHHble TpeOOBaHUA. Bona nomkHa GbITh YMCTOH H MpoO3pay-
HOH, 6e3 BpeHbIX NpUMECEH.

Haunyuine#i pjis dopenu sBnsercs Bofa ¢ HeGOMBIIMM CONEPXKAHHEM
KaJIbIiMsA, KOTOPbIA HeOOXOAMM s pa3BUTHUA cKeleTa. B Bofle, coflepkaiuen
H3BECTb, (opeNb Jyyllle YCBaWBaeT KOPM H pa3BHUBaeTcA ObicTpee, MOCKOIIb-
KY KaJIbliHH, MOTTIOIaeMbIN Yepe3 kabpbl, BIMAET HA OCMOTHYECKHE U MeTa-
Bonuueckre mpoueccol. Ho u36bITOK KanmbuMA [HaeT OCa[OK Ha NMOBEPXHOC-
TAX pbIBOBOOHBIX €MKOCTeH, BOZONMOJANMX H BOHOCOPOCHBIX CHCTEMAX,
¢wnsTpax M T.4A. ClegyeT YUMTBIBATh, UTO COHepIKalIMECs B BOJE MarHHH
H celleH NpHOaoT phibe HENpPHATHBIA NPUBKYC, a >Kene3o crnocobeTByeT
pasButHio ¢eppobaxTepuit. Cnenyer n3beraTb ucnonb3oBaHUA BoM, Gorarsix
OPraHMYeCKHMH BeleCTBAaMH, TAK KaK OHH OGJafalT BbBICOKOH KHCIIOT-
HOCTbIO, COep>XaT MaJIO KHCJIOpOAa ¥ B HHUX 00pa3yioTcs METaH ¥ CepoOBOJIO-
poOI, a TaKXe BOI, MPOXOAAIUMX IO IPAHUTHBIM FPYHTaM, B KOTOPBIX NMpH
Xopollled BBDKHBAEMOCTH TeMIT POCTa ¢OpesiH HeBLICOK H3-32 HeIOCTaTKa
Kanbuusa. OCHOBHble TpeOOBaHMA, NMpeldbsABIsAeMbie K BOAE [VIA TOBAPHBIX
¢openenbix xo3aicTe (OCT 15-282—83), npuBeneHb1 HHXe.

HUHIpequeHTHI H NOKa3aTelu 3HayeHusA
TemnepaTypa BOMOBI, °c He Gonee 20*
Oxpacka, 3anax, NpUBKYC Het
[IpeTHOCTD, Tpan MeHee 540
[IpospayHocTs, M He menee 1,5
B3BelieHHbIe BewecTBa, Mr/i Io 10
pH 7-8
PacTBOpgHHBI# KHCNOpOO, MI/T1 He menee 9
CsoOoaH bt nMOKCHA YITIepoaa, MIYn o 10
CepoBonopon, Mr/n 0
CsoGonHbit aMMuak, MI N/n CoTble monu
OxucnsieMoctb, Mr O, /n

NepMaHraHaTHasg - Ho 10
6uxpomaTHas o 30
BNKs, MrO,/n Ho 2
BIK oy MrO2/n o3
Hurputsl, Mr N/n Jo coTbix Aone#
Hurparer, Mmr N/n Ho 2
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docdarsr, MrP/n
XKeneso, Mr/n

Ho 0,5

obiee No 0,5
3aKHCHOe He 6onee 0,1
O611an »eCTKOCTb, MI' - 3KB/ 11 3-7
lienowocTs, MI - 3KB/11 1,5-2
O6iuee KONMYECTRO MUK POOPIraHH3IMOB, Io 1
MJIH. KJI1/MI
KonuuyecrBo canpoduToB, THIC. KJI/ M o 3

*lepenan OTHOCHTENIBHO TeMMepaTy pbl B pblGOBOIHON eMKOCTH OJIKEH CO-
(<]
CT4BJATH He Gonee 5 ~C.

IIpu pH 7-7,5 ponyckaerca comepkaHMe aMMOHHHHOTO a3o0Ta [o
2,5 MrN/n,anpu pH 7,6-8 — go 1,5 MrN/n.

HopmasnbHblil ypoBeHb cOfepXaHHA MHHePaTIbHBIX BELIECTB COCTABIIAET
1 r/n. HonmycruMo mnoBbillileHHe MHHepanu3auuu mia cerojetkoB (30 r)
o 5, pna rogosukoB (150—200 r) — mo 10, s B3pocnbix ocobeit (60-
nee 250 r) — mo 25 r/n.

IIpu moaroToske BOXBI IyTeM MOAOrpeBa M a3pallHHd BO3MYXOM HeoO-
XOAMMO CJIEIUTb 33 COOEep)KaHHeM pacTBOPEHHOTrO B Bopae cBoBonHOro aso-
Ta, KOTOpO€ He JOJXHO npeBsiwiath 105 %.

Bony, comepxamyio g0 3 Mr/nm ene3a, MOXHO MCIOJIb30BaTh NOCIe
a’3palMK M OTCTaMBaHHsA, 3 B OTHENbHBIX CJIyuasaX — rocne punprpaunm (ue-
pe3 MecyaHo-rpaBUikHbIH QHABTD).

O6bryHbIe mpecHble Bompl comepxar 20—30 mr/nm cyasdpatoB n 10—
30 mr/n xsopupos. OgHako B OTHEJNbHBIX PaiOHAX B CBA3H C OCOGEHHOCTA-
MH MONCTWIAIOIWIKX MOYB cofepxaHue CynbPaTtoB B BOJE MOXeET AOCTHIaTh
5000, a xnmopunoB — 3000 Mr/m 1 He OKa3bIBaTh BPEeSHOrO~BIMAHUA Ha PbIb.
3HayuTeNIbHOEe MpeBbIllieHHe HOPMbI COEPXKAHHA ITHX BEeUIECTB He HOMYyC-
KaeTCA, TAK KaK OHO yKa3biBaeT Ha CylIECTBOBAHHE BHELIHEr0 HCTOYHHKA
3arpA3HEHHUA.

IloBpilieHHble TPeGOBaHMA NPENbABIAITCA K KauyeCTBY BOJbI, MCIOJIb-
3yeMOMH IJ1A UHKYGalny MK Pbl ¥ BHIPALIMBAHUA MONoOOM (CM. HHUXe) .

HUHrpenMeHTH! M MOKa3aTeNlH 3HaveHu A

Temnepatypa, °c
U1 BHKY GaLiMH HKPbI 6-10
ons cogepxaHus cROGoOHbIX aMGpHo-  10—12
HOB 1 NoapaiinpaHus THUHHOK

IIpo3payHocTs, M He menee 2
B3BellieHHbJe BellleCTBa, MI/N Ho S

pH 7-8
PacTBopeHHBI! Kucnopon, Mr/n 9-11
CepoBonopont, Mr/n 0
CBoGonHbI AMOKCHA yTITIIepona, MI/n He Gonee 10
IlepmaHraHaTHast OKHMCIIEMOCTb, MI'/JI He Gonee 10
BIIKs, MrO;/n Ho 2
BNKp s MrOg/n o 3
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AMMOHURHBIN a30T, MI N/n o 0,75

CeoGonubiit aMmmMuak, Mr N/n o 0,01
XKeneso, Mr/n
oOuiee Jo 0,1
3aKHCHOe 0
¥ectkocTh, Monb/n1 (Mr - 9xB/N) 3-10 (1,5-5)
MuHe pan3auus, r/n Ool

[MpenenbHo [ONYCTHMAas KOHUEHTPALMsi BpedHbIX BelleCTB (AOOXH-
MHKaTOB, TaXxeibix MeTawos, CIIAB, HedrenpomyxTOoB) B BOfE, HC-
noyp3yeMod 1A pbIOOXO3ANCTBEHHBIX Iejiel, HOJIXKHA COOTBETCTBOBATh
OCT 15-282-83.

MoXHO IpHBeCTH ClleiyIOiHiA NpUMEp 35160pa BOJOMCTOYHMKA TNpH
CO3[AHUH Mopckoro GeperoBoro GacceHHOBOro xo3sHcTBa IJIs BbIPaIIHBa-
HHA panyxHo# ¢popenu Ha UepHOoMOpckoM noGepexse Kapkasa.

IIpH co3pmaHMH TAKOTO XO3AMCTBAa ClefyeT TIATeJIbHO MpPOAYMATh CHC-
TeMy BOHOCHaG)XeHMA BO HM30Ge)KaHMe MCIONIB3OBAHHA 3arpA3HEHHOH Mop-
ckoit Bompbl. Conenocts B paitoHe YepHoMopckoro mobBepexbs Kapkasa
Kxoneonerca or 11 go 19 %,. MakcuMarneHas coJIeHOCTh HaGIIOHAaeTCA 3UMOH
(HoaGpb—eBpanb) W mocruraer 18,5 %,, a MHHMMaIbHasA — BecHOM (am-
penb—uioHb) M pgocruraer 11,7 %o, cpemHAas CONEHOCTh (IO MHOTONETHWUM
NaHHBIM) cocTaBnsAeT 16,5 %,. OcHOBHOe BNIMsIHHE Ha KONe6aHMs COJeHOC-
TH B IPHOPEXXHOH 30HEe OKa3bIBaeT PpeUHOM CTOK.

Temmneparypa 4epHOMOpPCKOH BO[BI B MOBEPXHOCTHOM CJ10€ (no 10 M)
Kxonebnerca 8 TeyeHue roma or 8 go 26 °C. Temnepatypa BbiLLe 20°C co-
XpaHAETCA B TeYeHHe HIONA—OKTAODA, NOCTHIaA MHKa (26 °C) B asbrycre,
a munumyma (8 °C) — B mapre. Cnoit Bombl ry6uHOi 10—25 M B Hionie—
okTaGpe nporpesaerca no 22—24 °C.

Hapo yumthbIBaTh, YTO COmEpXKaHMe PaCTBOPEHHOTO KHCNIOPOAA MpPH OfH-
HaKOBbIX YCIIOBHAX B MOPCKOH BOfle HHXe, YeM B IpecHOH. B TeueHue ro-
Ja B NOBEPXHOCTHOM cjloe wienbhopoit 3oHbI YepHoro mMops y Geperos
KaBka3a copepxaHue pacTBOPEHHOro Kuciopopga kone6nerca or 6,5 1o
10,9, a Ha rny6uHe 25 M — ot 3,6 Ao 12,4 mr/n.

CnepopatenbHO, B 1enbdoBoit 30He UepHoMopckoro nobepexns Kapka-
3a, rge OTCYTCTBYIOT YHOOHble 3aKpbITbie OyXTbI, H3-33 LUTOPMOB B OCEHHeE-
3UMHHA NEpHON H IMOBbIIEHHOW TeMIlepaTypbl B JieTHe-OCEHHMHl INepHoON
BO3MOXHOCTH KYJIbTHBHPOBAHHA JIOCOCEBBIX pblG B CafKax OrpaHHYeHsl
H. CTaHOBHMTCA Npo6ieMaTHYHBIM MOJIHOUMKIIHYHOE KYJIbTHBHpOBAaHHE ¢ope-
1M B TEYCHHe BCETO ropa.

CoamaHue BOM03aGOpOB MOPCKOH BOABI ¢ OBYX ropu3cHros (6—10
1 20-30 M) paer BO3MOXXHOCTb MCIIOJIb30BATH YepHOMODPCKYI0O BOAy mIf
KpYI/IOrOAMYHOrO BblpaiiMBaHHsA ¢opend. Hanuwue HH3KOTeMIMepaTypHOro
(1-10°C) HcTOYHMKA TNpecHOd BOmbI M BbICOKOTeMIlepaTypHoro (20—
28 °C) mopckoil (M HaoGOPOT) MO3BOJMT NMyTeM CMELIMBAHMA BOMABI CO3-
JAaTh ONTHMAJIBHBbIH TeMIEpaTYpPHBIH PeXHM BBIpAlUMBAHMA, 3 B HEKOTOPBIX
CIyYasX — H ONTHMAIbHBIH COJIEBOH peXXuM 6€3 MONOITHUTENIbHBIX 3HepreTH-
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YyeCKHX 3atpat. [IpuMeHeHHe XKe OKCUIeHAIMH TO3BOJIMT HCNOJB30BATh YePHO-
MOpCKYI0 BOfy TemItepatypoii 20—25 ° C u , HaKOHell, CO3[IaHHe KOJNIOMEB Ha
Gepery mopsa B paioHax, rge BO3MOXHO HCIONb3OBaHHE (PHILTPATOB MOpD-
CKOW BOJbI, — MONTy4aTh BOAy TeMiepaTypoii 1o 18 °C.

[NoBepXHOCTHbIH CNO# BOABI NMPHOPEKHOH 30HBI B 10TO-BOCTOYHOM YaCTH
YepHOro Mops no KayecTBY BIOJIHE NMPUTOfEeH [jIf BbIPAWIMBAHMUA pPamy-
Hoit ¢openu. OGwme TpeGoBaHMsA, NMpedbABNIAEMbIE K COJIOHOBAaTOM BOJeE,
HCNOJIb3YEMOH NPH BbIpaLLIMBaHHHK (OPEIH, NPUBeHeHbI HHKE.

UHrpenmeHTHI H MOKA3aT. U 3HayeHM st
Temneparypa, °C Or 8 no 26 (B TeueHHe Iopa)
pH 8-8,5
PacTBopeHHRI KHCIOPOX, Mr/n 6-10,3
CBoGOIHBIN OUOKCHA YITIepOda, MI/i 0,8-3,1
CepoBopmopon, Mr/n 0
flepMauraHaTHasi OKHCNAEMOCTb, MO, /1 0,1-2,2
BIIKg, MrO,/n 0,9-2,5
AMMOHHRHEIN a30T, Mr/n 0,1-0,3
Hurputsl, mr N/n 0,01
Hutpatsl, Mr N/n 04-15
®ocdarsl, MrP/n 0,03-0,1
ConeHocTs, °/oo 12,5-18,2
IlenoYHOCTD, MT - 3KB/N 3,1-3,33
O6iee KONHYECTBO MUK POOPraHU3MOB, 0,5
MJIH. Ka/Mn

Bce BBILIEHANOXKEHHOe HEOOXOMMMO YUMTHIBaTbH NMpH BbiBGOope Mecta mis
co3manua GOpeNeBOro Xxo3gHCTBa GacCeHHOBOro THMA, HCMOJNb3YIOLIETO
IIPeCHY10 WIH MOPCKYI0 BOAY.

B cBsA3u Cc TeM uTo B GacCeMHOBBIX CHCTeMaX HCMOJIb3yeTCs NMpHpONHas
BONAa M BeCbMa TPYBHO H30aBHTBCA OT 3arpasHeHMs, HEOGXOmMMO CTPOro
BLITIONIHATL TpeGOBaHUA, NMpenbABIAeMble K MCTOYHHKY BOJIOCHAGXKEHHA H,
B YACTHOCTH, K KaueCTBy Bojsbl. JlioGoe BeliecTBO, pacTBOpeHHOE B BOJE,
NMOTEHIMAJIBHO MOXeT MOMacTbh B OPraHM3M (pOpesiH, a HeKOTOPbIE KONJIOHI:-
Hple YacTHHbI HaXKe NMPOXOOAT Yepe3 xxabepHble TKaHH B KpOBb. B mucTHi-
JIMPOBAHHOH BOJie He CONEPXHMTCA HHKAKHX TOKCHKAHTOB, HO OTCYTCTBYIOT
MHHepaIbHble BelEeCTBa, HEOOXOmMMBIe Ojis XU3HH dopenu. OT Temrepa-
TYpPHOro peXHMa M KayeCTBa BOABI 3aBHCHT 3(P(PeKTHBHOCT paborbi ¢gope-
neBoro xo3sicrea. [Ipexae YeM pellinTh, B KaKOM MecTe Oy/eT pacrnosioxe-
HO doperneBOe X033HCTBO, HEOGXOTHUMO NPOUIBECTH OLEHKY BOMBI.

Bopna, xoropylo o6BIYHO CYHMTAIOT NpPecHOi, comepXut o0 1 r/n pacrTBo-
pPeHHbIX TBepabix BellecTB. Xectkasa Boma comepxur okosio 300, Mckiio-
YMTEJIBHO MArKasg Boma — OKono 40, cpenHsaa peuyHas U O3epHafd BOna —
100—150 Mr/n pacTBOpeHHBIX TBEPABIX BELIECTB.

- MOuHOCTh X03AHCTBA CllefyeT pacCYMThIBaTh MO MHHHUMAJIbHOMY He6u-
-TY BOJOMCTOYHMKA M MAaKCHMMaJIbHOH TeMmneparype-Bopnsl., IIpu atom Hapo
YUMTBIBATh, YTO NpHMepHO 30 % BoAbI GyneT M3PacXOOBaHO HAa colepXaHHe
PEMOHTHO-MAaTOYHOIO CTaja, MHKYOAlMI0 MKpb! M MOApaL[HBaHHe MONOAH
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(mo maccet 10 r), a ocranpHsle 70 % — Ha BbIPALIMBAHHE TOBAPHOM PbIOHI.
[Mockonbky pocT pamy>xHoO# ¢opeNn B 3HAYHTENBHOM Mepe 3aBHCHT OT TeMIle-
patypsl, HeoGXON¥MO 3HaTh TEPMHKY NAHHOTO BOJIOMCTOYHMKA B TeYEHHe
roga U OCOGEHHO MaKCHMANbHYI0 TeMNEepaTypy M NEepHoOHd, B TeYeHHe KOTO-
poro oHa coxpaHsercA. be3 npHMeHeHHA OKCHIeHauWH BONOUCTOYHHIC, B
KOTOpOM HaOiiofiaercd fOa)e KpaTKOBpPEMEHHOE MNOBbILIEHWE TeMMepaTy-
pbi Bombl 10 23—25 °C, He npuroien A dopeneBoOaCTBa.

HopMma pacxoma Bompl 3aBHCHMT OT HHIHWBHAYA&IbHOH Macchl pbIbbl, HC-
NONb3yeMbIX KOPMOB H B 3HaYHTeNILHOH Mepe OT KauecTBa BO[bI, O3TOMY
YCTAHOBHTDb €€ BeCbMa CITOXKHO,

B Bope, npenHashHaueHHOM 1A BbIPAIUMBAHUA (OpPENH, He OJIXHBI
COMEPXKATHCA TepOMLIMABY, NeCTHIMIDL, a TAKXKE TAKHe TAXKEIble MeTA/UIbI, KaK
KaJMHil, LMHK, MeMb, cepebpo, cBUHeN, PTYTh. 3arpA3HeHue TAXENILIMH Me-
TaJUIaMH BOJIOHOCHBIX CJIOEB MOJKET MpPOH30HTH B pe3yNbTaTe NPOHUKHOBeE-
HHsA B HMX CTOKOB NpOMbBIIUIEHHBIX MpPEONIPHATHH, a TakXe TOpONCKuX
cTouHbIX BoA. Eciu ecTh mopgo3peHHe, YTO BOMOMCTOYHUK 3arps3HEH TaKH-
MH CTOKaMH, HeOGXOIHMO NMpPOBECTH aHAIM3 BOJIbl HA COEPKAHHE THAXKENbIX
METAJIOB [IpH NMOMOILM ATOMHOH aficOp6IMOHHON CIEKTPOMET PHH.

Hapsny ¢ paccMOTpeHHbIMH Bbillle BellleCTBAMH OTPHUATENIBHO MOTYT
BIIMATH Ha (Openb Kele30, XI0p, BeleCTBA, BXOAALUHME B. COCTaB IUIacTMacc.
Xemne3o B OBYXBaleHTHOH ¢opMe pacTBOPAETCA B KHCIOK U GeIHOM KHUCIIO-
pPOIOM IPYHTOBOH BOJIe M IPH HAJIMYWHM KHCIIOPOJA BLIIENIACTCA B TPEXBaJIEHT-
HO#l ¢popMe B BMAIe THAPOOKMCH. ITO ABNAETCA NMPHYMHOH MOpaxKeHHs Xabp
y Monogu ¢openu. Xiop Yacto fHoGaBnsiT B BOAY H3 CAHHTAPHBIX COO6-
Pa>KEHHH, XOTA OH MOXeT NpuBecTH K rubenu poi6pl. ToxcuyHoCTE XU10pa
3aBHCMT OT BpPEMeHH apjanTauuM K HeMy ¢openu. CopepxanHe xji10pa B
Bozme B KomuuectBe 0,1-0,2 mr/n npu 10—14 °C B TeueHue mojyyaca Mo-
XeT MpHUBeCTH K ruGenu mMonoau ¢openu. [losromy ero conepxaHue B Boae
He [OMXHO peBbiath 0,01 mr/m.

HeoGxomumo H30Gerath pacnonoXeHHA ¢opesieBbIX XO3AUCTB BOIH3H
CeIbCKOXO3AHCTBEHHbIX Yrogui, o6pabaTbiBaeMbIX XWMMKATaAMH, KOTOpbIE
MOTYT CIY>XMTh HCTOYHMKOM 3arpsisHeHHs IpPYHTOBBIX BOj. B GonbuiMHCTBE
CllyyaeB repGHUMAHOe M NMECTHUMAHOE 3arpA3HEHME CBA3AHO C WCHOJIb30Ba-
HHEM MOBEPXHOCTHBIX BOA. IlMTeNnbHOe comepXaHue ¢openu B BOfie Haxe
C HM3KOH KOHUEHTpalMeil TOKCHKAHTOB BIIHAET Ha ee (HU3HOJIOrHYECKOe
CQCTOsIHMe, YXyHllias pOCT H [Apyrde pbIGOBOAHBIE MOKA3aTeNIH, H, KPOMe
TOTO, BbI3bIBAET HAKOMJICHHE 3THX BELIECTB B Tejle PbIGbI A0 TAKHX KOHIIEHT-
paiui, IpH KOTOPLIX puIBy YiKe Hellb3sA YNOTpeGIATh B UuLY.

TakuM 06pa3omM, KaueCTBO BOIBI ABNAETCA ITIABHBIM YCIIOBHEM IjIfi
MPHHATHA peLUeHHA O Lelieco0BpasHOCTH COOpYXKeHHA POpesIeBOro XO3AHCT-
Ba ¥ MecTe ero pacnonoxeHus. Ilpapunbhbiit BBIGOP MecTa WA CTPOUTENLCT-
Ba M NpaBWIbHAA 3KCIUTYyaTauMs CHCTEMBI BOJOCHAGXEHMA 3HAUYMTENBHO
CHIDKAIOT BEPOATHOCTD MONAJaHUA B BOAY 3arpA3HAIOIIKX BelieCTB.

B I'IP cHMXeHHIO OTXOMOB pPHIGHI, BLI3LIBACMLIX MONAaJaHHEM B BOAY TOKCHYe-
CKHX BelleCTB, CNoCOGCTBOBANO YCTaHOBjieHHe Ha BOAOCGOpHLIX nnouwagsx d¢opene-
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BBIX XO3AKCTB pPHIGO3AIMMTHBIX 30H. B 3THX 30Hax 3anpewialoTCA XpaHeHHe H NpHMe-
HeHHe GHOLHMIOB M APYIMX TOKCHYECKHX BEIIECTB, OpraHHYeCKHX H MHHEPaTBHBIX yno6-
peHuft, cOpoc MPOMBNLUTEHHBIX H OGBLITOBBIX CTOYHBIX BOM. IlpH ornpenelieHHH 30H yuM-
TBIBalOTCA MHTepeChl pbIGHOIo, CelIbCKOI'0, BOAHOIO XxO03sfictBa W IIPOMBIIUICHHBIX
MpeanpHATHH, MPENCTABHTENIH KOTOPhIX BMeCTe C 3aKOHOHATeNIBHBIMH OpraHaMH IIpH-
HHUMAIOT yyacrue B pa3dpabGorke rpaHul, 30H. Kpome Toro, ¢ uUenbi0 HOMOJNHHTeNBHOMN
3aMTEl OT TOKCHYECKHX BellecTs BO BpeMsA BhINafieHHA ocaikoB popelieBble XO3AKCT-
Ba O NEPHMETPY OKPYIXKAIOTCA KaHaBoOH.

Boga M3 NpHpPOOHOro BOAOMCTOYHMKA, B KOTOPOM XHBeT ¢Openp B
eCTeCTBEHHOM COCTOSHMM, a TaK)>Xe NUTbeBaA BOHa, NpUrofHas B COOTBeT-
CTBUM C pe3y/IbTaTaMH aHAJIM33a JIA MNUTbA, HAJIEKO He Bcerda fABIAETCA
IJis popeneBOACTBA caMoil Jlyulllel. B nuTbheBO#M BOAE MOXeT COAEpXKAThCHA
HeJOCTAaTOYHOEe JIA pocTa (pOpeNnH KOJHYECTBO PacTBOPEHHOIO KUCIOpOna
M MUHepaJIbHbIX CONledl. B NMpHpPOOHOM BOOOMCTOYHHMKE TeMIl pOCTa pbI6BI
No pAny NpHYMH TakxXe MOXKeT ObITh HU3KMM. B 3TOM Cityvae co3gaBath
dbopeneBoe XO3ANCTBO IKOHOMHYECKH HEBBITOHO.

Bopa, ucnionssyemas B ¢opesieBOACTBe, MOXeT 6biTh NMpecCHOH M MOp-
CKOH, nmop3eMHON M MoBepXHOCTHOH. IlogaeMHas Boza oGbIYHO cBOGOIHA
OT 3arps3HeHMH, XOTA MOXeT HeCTH ¢ co6oi Takme TOKCHuHbIe Wi dopemn
raspl, Kak MeTaH WiM cepoBopopop. Cocrap BOAbI B 3HAUMTEJIbHOM CTeNeHH
onpendenserca rpyHTaMu. M3aBecTHsAKkOBbie BOAb! XapaKTepH3YKOTCA XXeCT-
KOCTblo, GONBLIMM cOAep)KaHHeM Kalbluus, KOTOPbIA OceaeT Ha CTeHKax
Tpy6onpoeogoB. Ilog3eMHble BOABI, MpOTEKalOlIME 1O IPAHUTHBIM IPYHTaM,
06nagaT HeBbICOKOH >XeCTKOCTbIO, B HHX MEHbllle MHUHepalIbHbIX BElEeCTB,
HO OHHM, KaK NpaBWIO, COZepXaT GO/bLIOe KOJMHYECTBO CBOGOIHOFO AMOK-
CHa Yrilepojia, KOTOpbIH BbI3bIBaeT KOppo3uio TpyGonposopoB. s mog-
3¢MHBIX BOJI XapaKTepHa [IOCTOSAHHAsA TeMIlepaTypa B TeyeHHe roga. B ucrou-
HMKaX Hernybokoro 3aneraHus TeMmepaTypa BOObI NPUOIMKAETCHA K CpeflHe-
rogoBOH TeMINeparype atMochepHOro Bo3jyxa mif HaHHOro paioHa. Ilpu
rny6uHe Gomee 15,2 M TeMmepaTypa BOAbBI NOA3eMHBIX HCTOYHMKOB BO3pac-
raeT npUmepHO Ha 1 °C Ha kaxmpie 32 M.

CywecTByeT TpM BHM/Ia MCTOUYHMKOB MOMA3EMHBIX BOJ: PONHHMKH, Jenpec-
CHM M cKBaxuHbI. [locemHue fmensATcA Ha HamopHble (apTe3MaHCKHe) M KO-
JIOOuBl, BOAY H3 KOTOpbIX HEOOXOAMMO BbIKauMBathb. POgHMKH oGNapaioT
BCEMH NMPENMYILECTBAMH, CBOHCTBEHHBIMH T'pYHTOBbIM HCTOYHMKAM, H JAKOT
BOLy BBICOKOIrO KauecTBa M NOCTOAHHOW TemrepaTtypbl. U B CBA3M C TeM
YTO CTOMMOCTD NE€PeKAYHBAHHUA MOXKET COCTABHTh 3HAYMTEIIbHYIO YACTh ITPOHU3-
BOJACTBEHHBbIX 3aTpar, 3TO NpPEUMYLIeCTBO BeCbMa cyllecrBeHHO. OnHako B
BOJE pOOHMKOB OOBIYHO COZEPXKMTCA MaJI0 pAacCTBOPEHHOro KHCIOpOna,
H UX [IeOUT HEeBeJTHK.

Bopa u3 pmenpeccuu YpoBHs IPYHTOBBIX BOJ HAOCTYIHA JIMIUb B HEKOTO-
PbIX palOHaxX M COAEpPXHT MAIO pacTBOPEHHOIo kucnopopa. s mopmauu
Tako# Bopbl B ¢openeBble X03aHCTBa Heo6X0OUMbI Hacocel. YroGel noGpa-
TbCA A0 PYHTOBBLIX BOM, HeoOXOZUMO BCKpbITh NOYBY 3KCKABaTOPOM B TOM
MeCTe, I'lle YPOBEeHb I'PYHTOBBIX BOJ OCOOEHHO BBICOK, T.e. BOAbI MOAXOOAT

O6M3K0 K MOBEepPXHOCTH. TaKHe MCTOUHHKHM He MOTYT GbITb IPHMEHEHBI 1A
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XO3AACTB ¢ BBICOKUMH IJIOTHOCTAMH NOCAKH M3-32 MIOro fe6ura BOMBI.

CkBaxHHa ABIAETCA OOHMM M3 JIYYIIKX MCTOYHMKOB BOZOCHAOXEHHUA
Wis GopeNieBbIX XO3AMCTB, XOTA UIA IOJAYH BOMIbI M3 CKBAaXHHBI HEOGXO-
IMMBI HacoOChl, YTO yBEJIMUMBAaeT 3KCIU1yaTalMOHHble 3aTpaThi. Kak mpasuio,
BOJIa M3 CKBAaXXMH He HMeeT 3arps3HeHuil, HO, MPOXOAA CKBO3b NOYBY, pacT-
BOpsAeT Ha CBOEM NMyTH MHOXECTBO BellleCTB — B Heil MOryr GbiThb pacTBOpe-
Hbl BpefHble Ta3bl (CepoBOAOpPON) WIM XHMHYeCKHe BelllecTBa (kele3o,
cepa). ComepkaHHe pPacTBOPEHHOIO KHMCIOpOAa B CKBaXXMHHOH BOJle, KaK
npaBwio, Hu3Koe. [ nomauu Boss! B Xo3aiicTBO TpeByoTca Hacocsl. [Tpous-
BOJMTEJIBHOCTh CKBa)>XHHbI 3aBHCHT OT BOJOINPOHHIAEMOCTH BOJOHOCHOTO
CJIOSL M er0 TOJILUHHBI.

Konopen npencrasnser coGoit ckBaXHHY, HIDKHMA KOHel| KOTOpOH Ha-
XOOHTCA BHYTPH BOMOHOCHOIO CNOS, pacloIOKeHHOrO0 HHXe YpOBHA TIpyH-
TOBBIX BOJ. YpOBeHb BOAbl B KoOJNoguax 6oliee Moasep)KeH KOJeOGaHHAM,
YeM YPpOBeHb BOJbI B INTYOGOKHX CKBaKHHAX.

W3 apTe3sMaHCKMX CKBaXXMH BOAAa HAayMHaeT NOCTyNaTb caMa cpa3y Ioc-
ne oxkoHuYaHHA OGypenusa. Ecnmu mmomans Bogocbopa CKBaXKHHbI HaXO[HTCA
Bblllle ee BBIXOAHOTO OTBEpPCTUA, TO BOA3 MOA HOeHCTBHEM CHIIbI TAXKeCTH
TeYeT K CKBakHHe. TakHe HaMOPHBIE CK BaXKMHbI BCTPEYAIOTCA peaKo.

TakuMm o6Gpa3oM, poOHHKOBaA W CKBa)XXHHHafA BOJa HaHGONee MPUIoaHa
1R (openeBOACTBa, NMOCKONbKY OOJagaeT TaKMMH KaueCTBaMH, KaK TIO-
CTOAHCTBO TeMIlepaTypbl M pacxofa B TeueHHe roga (kosneGaHus HabGnonaoT-
Cs MHHHMAaJIbHble) , OTCYTCTBHE 3arpA3HEHMsl, B3BeCell M NaTOTeHHbIX MHK pO-
6oB. CocTaB 3THX BOJ, MeHAETCA B 3aBHCUMOCTH OT CJIOA FPYHTa, Yepe3 KO-
TOPBIA OHH NPOTEKAIOT.

Bony, mepeHachiieHHyio ra3amu (QMOKCHMA yriepoja, a3oT M T.A.),
MOXHO OCBOOOJMTb OT HMX, €CNM NPONYCTHTh ee MO YYaCTKYy MepecCeyeH-
HOH MECTHOCTH COOTBETCTBYWOLICH MPOTMKEHHOCTH WIH Yepe3 Herasarop
I'PaBHTallHOHHOrO THIA.

IToBepXHOCTHble HMCTOYHMKH BOABI — pYubH, O3epa, NMpydbl, BOJKOXpa-
HWIMIA, COJIeHble M COJIOHOBaTbie BOZOeMbl — OOrarbl KHCIOpPOAOM, HO
NoABepXeHbl PA3VITUYHBIM 3arpA3HEHUAM, NO3TOMY TNOJIb30BaThCA BOHOM
OTK pBITHIX HCTOYHUKOB HYXHO OCTOPOIXKHO.

Boapl pyubeB H pek, OCOGEHHO TeKYIIMX B IOpax, OTIHYAIOTCA BBICO-
KHM cOllep)XaHHeM KHclopona. Mx MuHepanusaumsa 3aBHCHT OT TOMOrpa-
¢HH, THIIa MeCTHOCTH M PACTBOPHUMOCTH HIDKHETO CJIOA NOYBLI B TOM pano-
He, Ihe OHM NpoTexaioT. ['eorpadpmueckas IupoTa, BpemMs rojda, BHICOTA
HaJ, ypOoBHeM MOp#, LIMPHHA H ITYOHHA peKH M MHTEHCHBHOCTb TYpPOYJIEHT-
HOCTH — BCe 3TH (aKTOpbI BIMAIOT Ha KOHLUEHTPALMIO PACTBOPEHHDBIX H B3Be-
LIEHHbIX B peuHoit Bojie BewlecTB. [lo cpaBHeHMIO C APYrHMM HCTOYHHKAaMH
BOOb! PYYbH OT/IHYalOTCA OGOJiee 3HAYMTESIHBHBIMH CYTOYHBIMH MW TONOBBIMH
KOsieGaHHAMH TeMIlepaTypbl. TeMNepaTypa BOAbl B pyubAX 61M3Ka K TeMlle-
paType OKpYyXawuiero Bo3fayxa. PazHocTts TemnepaTypsl BOJAbI M BO3[yXa
3aBHCHT OT pa3Mepa pyuybd M CHTyallMH, KOTOpas CKJIAAbIBaeTCA B JaHHBIH
MOMEHT B eIr0O BepXHeM TeueHHH. B pyubsax u pekax oOGHTaIOT pa3nHyHbie
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OpraHu3Mbl, NOMAaaHHe KOTOPbIX B 6acceHOBYIO CHCTEMY HeXXeJIaTeJIbHO,
TaK KaK OHM MOTryT CTarh KOHKYpPCHTaMH B ITHTAHHH, 33COPHTb 3alOpHYIO
apMaTypy, ABHTbCA MCTOUYHMKOM pa3HyHbIX 3aGoneBaHuil. MHOTHE pyubH
H peKH HeCyT MHOIO Wia WIH TBepIbIX B3BeCeif, KOTOpble HAYHHAIOT OCe-
dath B OaccefiHaX NMPU yMeHbllEeHMH CKOPOCTH TeyeHHA. IIpH ucmonb3osa-
HHHU 3TOi BOJIbI BO03a60OpHOe COOpYKeHHe AOJIXKHO NMpeaOTBpawiaTh nonana-
HHe peyHoro Mycopa (JIMCTBA, BeTKH, PaCTEHHA M T.IL.), a TaKXe TBEPAbIX
B3Beceil B pbiGoBOIHbIe GacceilHbl. 3arpsA3HeHHble PyUbH M peKHM — IUIOXOH
HMCTOUHMK BOMBI 1A POpeNieBOro X03ANUCTBA.

Bona npynoB M 03ep cOmep>XHT MeHblile KHCTOPO/a, YeM PEKH M DYUbH.
Temmneparypa BOABbI B O3epax, H B MeHbllle#l CTelleHH B npynax, Gonee cra-
GwibHa, YyeM B pyubax. OmHaKO ce30HHble KOJIeGaHUA TeMIlepaTypbl BeCbMa
3HauMTeNbHbl. YeM KpynHee BomOeM, TeM MeHbllle OWana3’oH KkoJeGaHUMA
M MeHee BHe3alHbl M3MEHEHHsA ero THAPOXHMHYecKOro pexxuma. Osepa u
npynapl U30aBNAOTCA OT 3arpA3HEHHS 3HAYMTENIBHO MEIVICHHEE, YeM PEKH H
pyubH. KonnyecTBO B3BellleHHBIX YaCTHIL B MpyJaX H 03epaX OOGLIYHO MeHb-
e, YeM B peKax, HO HCTOYHHKOB BCEBO3MOXHBIX 3a6oneBaHUit 3fech GOJb-
lle, YeM B pyUbAX, TAK KaK BOJA B HUX HENPOTOUHAA.

B BopmoxpaHwIHIIaX NpOTeKaloT cClelUpUYeCKHe THAPOIIOrHUECKHE
THAPOOH3HKO-XHMHYECKHE M T'MIPOGHONOrHYECKHe TNpPOIECCh], OTIHYAL:
IKeCH OT TeX, KOTOpble HaGiiofaioTcsa B 03epaX, peKax M KaHalax. Beny-
IWUMHE (HaKTOpaMH, ONpede/IAILWMUMH XU3Hb BOMOXPAaHWIHIIA, ABIATCA
BOIOOGMeH M ypOBeHHbIA pexuM. B Bomoxpanwimiax pa3niHYHOTO THIIA
BOIOOOMeH MOJXeET COCTaBJIATh OT HECKONBKHX CYTOK 70 HeCKOJIbKHX JIeT.
AMIUITMTYNa KONle6aHui yPOBHA BOAbI B pa3/IHYHBIX BOJOXPaHWIHILAX COCTAB-
JIAET OT HECKOJBKHMX NECATKOB CAaHTHMeTpPOB (1A paBHMHHBIX BOJOXpPaHH-
ML) RO MHOTHX JECATKOB MeTPOB (I rOPHBIX BOJOXPAHHIMIL) .

B BOmoXpaHWIMILIAX cO3/7aeTcA HaNpaBJieHHOe HBIDKeHWe BOAbI K IUIO-
THHe W 06pa3yloTCA 30HbI BOJAOBOPOTHBIX LMPKYJALMH, KOraa Bofa nepeme-
HIAeTCA MO OYeHb CIIOXKHBIM 3aMKHYTHIM TpaeKTOpHAM. Takad ruppomMHa-
MHYECKAA CTPYKTypa onpenenser ¢(HOpMHpOBaHHE H IBWKeHHe BOJHBIX
MacC, TepMHUYECKHH, ra30BbIi U GHOTeHHDbIH PEXUMBI, NepeMeLeHHE U OCaX-
OeHHe MMHEPANIBHBIX M OpraHHYeCKHX B3Becedl, NpOTeKaHHe [POLECCOB
camoouniueHua Bofpl. [lo cpaBHeHMI0O ¢ pekaMH H. 03epaMH BOOAa BOJOXpa-
HWin o6nazaer MeHbllied CaMOOYMILAIOIIEH CIIOCOGHOCTbIO, 06pa3syroTcs
3acTOWHbIe 30HBI, BOAa MporpeBaercA Gosbille, 4eM B peKax, 0cobeHHO Ha
MEJIKOBOABAX, MPOUCXOAAT LIBETeHMe BOAbI, Ype3MepHOe. NMpORyLHpOBaHHE
Guomaccbl BOOHOH pacTMTENIBHOCTH, UTO MO>KeT BbI3bIBaTb 3HAUMTeJIbHbIE
CYTOYHble KOJeGaHusa comepmaHUa KUCIOpoHa B BOfe.

3gecs MoryTt npeobnafarh CHHe3elleHbleé BOJOPOCIH, KOTOpble BecbMa
BbIHOC/IMBBI. YOOOpeHHs U XHMUKATbl, CMbIBaeMble JOXAAMH C TNOJeH B pe-
KH, TOPOJICKHE CTOUHble BOMAbI B KOHIle KOHLOB IONAfamT B BOJAOXpaHWnh-
Ia ¥ 3CTyapHH. ITH CTOKH ABJIAIOTCA NMpPEeKPpaCHbIM yHoOpeHHEM Ui CHHe-
3eTieHbIX BOAOPOCIe, KOTOpble BCe vallle, XOTA Gbl B JIETHHH NepHOM, 3aHH-
MajoT JOMMHHUpYIOLlee IOJOXKeHHe B 3KOocuMCTeMaX. OOHOKIIETOYHbIe BONO-
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POCIIH BBIAENAIT XHMHUECKHe BELECTBA, KAK MONAraioT, ¢peHONbHOro pana,
KOTOpble OTPHIATENIbHO BIMAKT Ha KaYeCTBO KakK NPECHOM, TaK W MOPCKOH
pompl. I'nyboxHe M3MeHeHHA B BOJAe HAYMHAIOT NMPOMUCXOAMTH €llle [0 Hava-
ma ee “LBeTeHUA’, KOra CHHe3elleHble BOAOPOCIH TOJILKO HaYUHAKOT pas3-
MHOXaTbCA., UeM Bblllle TeMNepaTypa BOAbI, TeM CWIbHe€ OTpPHLATENIbHOE
BIIMAHME CHHE3eJIEHBIX, 3eJieHbIX M [IHMaTOMOBBIX BOAOpOCIeH Ha pbIbY,
ocobeHHO Ha Monons. IIpu "uBeTeHMH™ H3MeHeHHe COCTOSHHUA BOQHOM Cpellbl
CBA33HO C pa3BUTHeM pacTeHui. [IpH 3TOM OTKJIOHeHHiT OT CTaHAAPTHBIX
THAPOXYMHUYECKHX H TIHOAPOOGHONOrHYeCKHX MNOKa3aTesieli KayeCcTBa BOMbI
He HabliofaeTcs, OOHAKO NMPOHCXOONT pe3Koe yCWIeHHe TOKCHYHOCTH BOJ-
HOH cpefbl C OIHOBpPeMEeHHbIM pe3KHM YMEHbIIIEHHEM COJlepXaHHUA MNepe-
KHCH BOOOpOAa B BOAE.

Ilepexucs BOomoOpOAa B TONUIE BOAbI HAXOOUTCA B NpHIIOBEPXHOCTHOM
aioe M y mHa. Ucrounmkamu ee o6pa3oBaHuA ABIAIOTCA YJibTpadHOIETO-
Bble JIYYH, BOJOPOC/IH, KOTOpble BBIACNAIOT NMEepeKHCh Ha CBeTy, BaKTepHH
HOHHOT'O HJIa, KOTOpble CIOCOGHBI pa3narath caxapa, aMHHOKHMCIIOTHI, HedTe-
npongykTbl, (peHonbl U T.A. [lepexucr pacxonyercs B BOfe Ha OKHCIIeHME
TOKCHYECKHMX BellleCTB ¢ MOMOILBI0 CBOGOIHBIX paguKanoB. B Hacrosmee
BpeMsA BO MHOTMX CTpaHax MepeKHch Bopopoaa Z06aBnsAn0T B BOAY JIA
ynydllleHHs ee KadecTBa. K Mcnosip30BaHHI0 BOA BOAOXpaHWiui B ¢opene-
BOZICTBE HEOOXOAUMO MOAXOMHUTH C GOJILIIION OCTOPOKHOCTDIO.

B pexax, kaHamax, BOOOXpaHW/IMILAX H OCOOEHHO B CTOAYMX BOLAX
MOTyT HaGmionaTbcsA cyroudbie koneGanus pH, cBa3anHble (POTOCHHTE3OM,
pH MOXeT JOCTHraTh BbLICOKMX 3HaueHMit (BIIOTh 0 9—10) B KOHue AHs
u3-3a 00pa30BaHUA LIEJIOYHBIX KapGOHATOB. ITOMY Mpoueccy cnocobeTByeT
MHTEHCHBHAA WHcoNsAuusA. Kucible BOObI OTpMIATENbHO BIHAIOT Ha amlle-
THT M pOCT Popenu, yMeHblLIaeTcAa NoTpebeHHe €10 KHCIIOpOHa, CO3[anTCs
GNaronpuATHbIE YCIOBHA [UIA PA3BUTHA U PaclipOCTPAHEHHA IMHUIEMHYECKHX
3a601eBaHUH.

B ¢openeBoncTBe ucnosb3yercs M BOOONPOBOZHAA BOJAA, B KOTOPYIO
OIS ynyylleHHA KavyecTBa O0GaBAANT XxjI0op WIH (TOp, YTO OKa3biBaeT Ha
qopenb BecbMma HeXXenaTelibHoe Bo3peiicTBHe. KayecTBo .ropoackoi BOIbI
MOXHO YJYyYIIIHTh XHMHYECKHM METONOM, HO 3TO BecbMa poporo. Iloatomy
CHCTEMAa TOPOJCKOIO BOAOCHAGXEHHMA ABNAETCA HeyHOBJIETBOPHTETbHBIM
1A GOpeNeBOACTBA HCTOYHHKOM.

Mopckan Bofa cofiep>kUT OGbIYHO OKOJIO 35 I/n pacTBOPeHHBIX TBEPIABIX
BEILIECTB, T.€. COJIEHOCTH ee cocTaBiaeT 35 %o unu 3,5 %.

[Ipu ucrmonb30BaHMH MOPCKOM H COJIOHOBAaTOH BOMbI BO3HHKAIOT MOYTH
Te XK€ MpOG6JIeMBbI, YTO M IIpH HCHOJIb3OBAHHH O3epHOH M NpPYAOBOH BOJEI.
[Ipu BBIGOpe Mecta s cTpouTeNbCTBa GeperoBoro 6acceifHOBOIO XO3siCT-
Ba Heo6XOOMMO HpPOBECTH THOPONIOTHYECKOE H3YueHHe paHoHa, BKIII0YAI0-
ee He TOJILKO H3MepeHHe CKOPOCTH TeuYeHHH, TeMIepaTypbl, COJICHOCTH
BOObl M KOJIMYECTBA PACTBOPEHHOIO B HeH KHCIIOPOHA, HO M CAHHTapHYIO
OLEHKY CTEMeHH 3aTPA3HEHMA ero NPOMBLIUIEHHBIMH OTXONAMH, CTOYHBIMH
BOJaMH, HHCEKTHUMAAMH, y4yeCTb CTeleHb “LBETEHHA’ CHHE3EJEHBIX BOJO-
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pociiell, OKa3bIBAlOIIUX TyGHTeNbHOe BO3fleiicTBHe Ha pbiby. Heo6xomumo
TIAaTEeNbHO NpPOZYMaTh CHCTeMy BOJ03a0opa, BomocHaGkeHus u cGpoca
OTpaboTaHHOM BOIDI,

Ons BeipaiiMBaHuA ppiGbl GONIBLIOE 3HAYEHHE HMeeT HU3MEHEHHe colie-
HOCTH B NpPHOPEXXHOW 30He, rae NMPOUCXOUAT CaMble MHTEHCHBHbIE M CIIOX-
Hble TNepeMelleHHss BOIbl M TBepOOroO BelleCTBa M Ie BIMAHHE CTOKa peK
H HCTIapeHHH MOXKeT OGbITb MOBOJIbHO 3HAYMTEJNIbHBIM. B 3CTyapHax, B yCThAX
PeK CONIEHOCTb M3MEHAETCA OT HyJIeBOiH 10 OKeannyeckoil. OCHOBHBIM HCTOY-
HUKOM 3HEpTHH I MNpOLECCOB IepeMeIeHHA BOQ U HAHOCOB OeperoBoi
30HBI ABNAWTCA BOJIHbI M TedeHHA. C rny6HHOH NPOUCXOOHT MOBOJILHO
ObICTpOe 3aTyXdHHe BOJIHOBBIX CKOPOCTEHl, MO3TOMY BO3HEHCTBHe BOJIH
Ha [HO OrpaHHYMBaeTCA OOBIYHO I'lyOMHaAMH B HeCKOJIBKO NECATKOB METPOB
M JIMLIb BO BpeMsA HauGoJiee CWIbHBIX LUTOPMOB BOJIHbI IPOHHUKAIOT Ha INTy6H-
Hy okojso 100 M. Iloatomy co3pmaHue Bomo3aGopa Ha OTKpbITOM noGepe-
)Kbe — BeCbMa CJIOXHas 3afava. B cBA3M ¢ 3TMM B pbIGOBOACTBE ualle BCEIo
UCNONBb3yI0T Boay Oyxr, 3aiMBOB, IPOJIHBOB M 3CcTyapueB. B acrya-
puAX HaOMOOalTCA NpWIKBBI, cTpaTHGHKAUMA BOM, BeTPOBBIE TEUCHHUA
H T. ..

IBHXeHHe BOO B Mpefesiax 3CTyapHeB OMNpelenfAeTcs NEACTBHEM IpH-
JIUBHO-OTIIMBHBIX TEYCHWH M BOJIHeHM#i, a TaKXe BEJIMYMHOH M pPEXUMOM
peuHoro croxa. PeyHOil CTOK OKka3biBaeT GOblIOe BIMAHHE Ha pacrpefelie-
HHe COJIEHOCTH B OyXraX, 3anuBaxX M 3cTyapusax. Ha HanpaBieHHe W MHTEH-
CHBHOCTb NepeHOCa BOIbI B 3CTyapHsAX BIIHUAIOT MX 06beM M rny6GuHa, IIO-
Iaab aKBaTOPHH, CeYeHHe MNMPOJIMBOB, COCOMHAIOLIMX HX ¢ MopeM. udde-
peHUMALMA TepeHOca BOA ¢ Pa3jIMYHBIMH CBOWCTBAMM IO FOPH30HTaM MOTO-
Ka ABJIAETCA OCHOBHOH OCOBEHHOCTbIO TMAPOMMHAMMKHM 3CTyapueB. B acrya-
pHAX BO3HHKAET APKO BbIpaXeHHbIA 3¢dekT nogpeMa BOJA — aNBeJUIMHT,
KOTOPbI# MOXeT ObITb HCMOJIb30BAH MPH KYJIbTUBUpOBaHHM opesu. AnBe-
NUHr HabMiofaeTcA Ha OTHENIbHBIX YYacTKaX ¢ MoHwKesHo#t (Ha 3—7 °C)
NOBEPXHOCTHOH TeMIIEpaTYpOH U MOBBIILIEHHOMN COJIEHOCTHIO.

B npubpexHoit 30He, rae NMOBEPXHOCTHble CTOKH He3HAYHTEJIbHBI M
eCTh MCTOYHMKH MOM3eMHOW MOPCKOH BOAbI, CKBaXXHHbI, KakK IIpaBHIO,
[A0T BOAY, KoneGaHUA COJIEHOCTH KOTOpPOH MOTryT GbITb OYeHb He3HaUUTelIb-
HbIMH B TeUeHHe JJTUTEJIBHOTO NepHO/id BpeMeHH.

B 3aknoueHHe HeoBXOOMMO OTMETHTh, YTO B HACTOsiIEe BpeMs Ipo-
1leCC HAKOIUIGHMA B BOJOUCTOYHHMKAX Pa3/IMYHBIX BellleCTB, KaK CBOMCTBEH-
HBIX TIPHPOJHBIM BOZIAM, taK W HeCBOHMCTBEHHBIX MM (B pe3y/ibTaTe XO3AHCT-
BEHHOH [OATEJIbHOCTH qenosexa) T.€. 3arpsi3HeHHe BOJ, ITPOAOJIKAETCA.
CylecTBYIOT pa3fiiuHble COCOGDI, TOMOTAIOILMe ONpeeTUTb CTENEHb 3arpA3-
HEHHsA BOJOMCTOYHHKOB, OCHOBaHHBIE Ha OI[EHKe M3MEHEHHs KOHUEHTpPalLHH
pas3/IMuHbIX KOMITOHEHTOB XMMMMECKOrO COCTaBa BOHbI, NMOKa3arene# ¢U3H-
YeCKHMX CBOWCTB, a TAK)K€ Pa3/IHYHBIX THIPOGHONOrHYECKHX U MHKpOGHOJIO-
THYeCKMX mnoka3atened. Hauboliee paspaGoraHHbIM crnocoboM sABNAeTCA
OLleHKa 3arpA3HeHHs 110 COIePKaHHI0 KHCAOpoaa B Bosie (Tabn. 18).
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18. Knaccnduxauus 3arpsa3HeMHoCTH BOAbI N0 XHMHYECKHM MOKa3aTeIAM

YpoBeHb 3arpA3- | PacrsopeHHBIN KHCJIOpPOQ Oxkucnse- | AMMOHHM-
HEeHHOCTH BIIKs, MOCTb, HbIH a30T,
mr/n % Hachl- mMrO,/n mr O, /n mr/n
ICHU A
Jleto 3uma
OucHb YMcTas 9 14-13 95 0,5-1,0 1 0,05
Yucrasa 8 12-11 80 1,1-1,9 2 0,1
YMepeHHo 3a- 7-6 10-9 70 2,0-2,9 3 0,2-0,3
rpsA3HeHHas
3arpa3HeHHas 5-4 5-4 60 3,0-3,9 4 04-1,0
I'pa3Has 3-2 5-1 30 4,0-10,0 5—15 1,1-’—3,0
OueHb IpA3HAA 0 0 0 >10 215 >3

OBOPY AOBAHUE ANA BbIPAWLUBAHUA ®OPENU

s BolpawMBaHusa ¢GOpesiH HeoGXOmMMO pa3iHyHOe 0GOpyHoBaHue,
Mpe/iHa3HaYeHHOE JUIA BOJONOATOTOBKH, COMEpXaHHA pbIObl, MpOBEedEeHUA
pBIGOBOIHBIX ONEPalMK M T. M.

GunbTpauua Boabl. M36biTOUHAA KOHUEHTPAlLMA OCTaTKOB KOpMa HIH
NPOAYKTOB >KM3HEHEeATeIbHOCTH B OacceitHe MOXET CHeNlaTb cpeAy TOKCHUY-
HO#M myia pbi6bl. KpoMe Toro, B mocrynamoieit B 6acceiiH Bofie MOryT NPUCYT-
CTBOBaTb B3BECH, PACTBOpDEHHbIe BellleCTBa Wi ra3bl. JiA OMMCTKH BOJbI
OT BpeAHBIX KOMIIOHEHTOB NMpPHMEHAIOT pas3jiMyHbie MeTObl (UIBTPALHH.

MexaHuyeckyio GWIBTpanu0 NMpHMEHAIOT WA YHAJIEHHA TBEPObIX Tel,
OpraHHYeCKHUX KOJIJIOMIOB, HeTpuTa. MexaHuueckue ¢WIbTPbI NPOCTHI MO
KOHCTPYKUMH M yHOOHBI B 3KcIUTyatauMu. B HuX TBeppable yacTullbl 3afiep-
KHMBAKOTCA MEXAHHYECKH CeTKOH M cobuparTcf Ha Heit, HenmoaBH KHbBIH ceT-
yaThll GWIBTP YCTAaHABIIMBAETCA MONEpeK MOTOKA BOMAbI BEPTHKAIBHO WIH
HAKJIOHHO. JljIA OYHCTKHU CceTKY BBIHHMAIOT M MPOMBIBAIOT C MOMOLLbI0 06paT-
HOro ToKa BOAbBI Nof HanopoM. I[lpH BbICOKOH KOHLEHTpaUMH B3BellleHHbIX
YacTHI| B BOJIE OYHCTKA CETKH CTAHOBUTCA 3aTPYyAHHTEeNbHOH. B Takux cnyuva-
AX HeOGXOOUMO MpPHMEHATb NMPAMOTOYHble WIM pajHajibHble BpaLAIOLIHe-
c ceTyaTble (QMIbTPbI. MexaHMUecKyI0 OYMCTKY BOAbI OT B3Becei 0OGec-
NeYHBaOT HellpepbIBHOAEHCTBYOLINE CAMONpPGMBbIBalOUIHecs ¢(GUWILTpbl Map-
k1 HC®-50 momHocTsio 50 M> /u.

Owibtp (puc. 4) paGotaer cnepyoomuM obpa3omM. 3arpsA3HeHHas BOMa
Mo BXOAHOMY Natpybky 6 mopaerca B kamepy /, NpoXomuT yepe3 ¢uIbT
pyrowmit 3meMeHT 3 B Kamepy ¢wibTpata /] H BLIBOAMTCH yepe3 HaTpyGok 9.
Ocapox ypansercs OGpaTHBIM NMOTOKOM OTGWILTPOBaHHONH BOIBI, NMOCTY-
Majoumied MOJ OCTaTOYHBIM HAMOPOM B NMPOMBIBHOH KOpo6 4, KOTOpbI nop,
TeHCTBHEM JJIEKTPONPHBOAA MNepeMellaeTcss MO INepHMeETPY LWIHHOpHYe-
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Puc. 4. HenpepbiBHOgeHicTBY 101 camonpoMmaiBaloiitcs punsrp HCO-50:

] — BO3QYWIHEBLL BEHTWIb; 2 — WMIHHOpHYECKHHt Kopnyc;, 3 — UNBTPYIONMIMit JMeMeHT;
4 — npombiBHOI KopoB; 5 — MaHoMeTp; 6 — Bxommo# narpyGok; 7 — naTpy6ok mis
OTBOJiA OTCTOA; § — Monbi#t Ban; 9 - narpy 60K WA BEIBOAA OYHLLEHHON BOAKI

ckoro ¢wibTpyowero srementa 3. Ocafiok M3 ¢GWIbTpa OTBOAUTCA ¥epe3
KxopoG 4, nonbiit Ban & w narpyGox 7. JasneHwe Bo BXOOHOM matpybke
KOHTpOJIMpYyeT MaHOMerp 5. g ynmaneHMs BO3[yXa, HAKalUTHBAKOLETOCH
B BEpXHEH YacTH UWIMHIPHYECKOIO Kopnyca 2, NpefyCMOTpEeH BO3MYLIHbIiA
BEHTWIb /.,

IleH3eHCK Mt 3aBOJ XUMHYECKOTO MaLIHHOCTPOEHHS BbIIYCKaeT GbICTpO-
AefcTBYOIIMEe caMOnpoMbiBaroituecs ¢wibTpbl Mapku bCO npouspogmTens-
HOCTbI0 OT 65 o 2000 M>/u. BMecTHMOCTb ¥ 3 PEKTHBHOCTb MeXaHHye-
CKMX GWIBTPOB 3aBMCHT OT pa3Mepa dYacTl (WIBTPYIOLIETO MaTepHasa.

Hng yMenbllleHHA KOJIMYECTBA B3BECH B BOJE NMPUMEHAIOT IecCyaHble W
MeCYaHO-TpaBHHHbIE GUIBTPbI, COCTOALIIME K3 OAHOTO WIH HECKOJIbBKHX
(mo naTH) opHopomHbIX cnoes. Kpome T10r0, MpHMeHsIoT “GhiCTpbie” Hec-
yaHble (PWILTPHI CO 3HAYMTENbHO OONbLIEH CKOPOCThIO GWIBTPALMH, YEM Y
NeCyaHbIX WIM MNeCYaHO-rpaBHHHBIX (wibTpoB. B HHUX BOma, comepxaias
B3BellleHHbIE TNpUMeCH, H OTHWIPTPOBaHHAA NOAJACTCA M 3abMpaeTcst Haco-
caMi. -OHM 33[epXKMBAIOT vYacTHUB! pa3MmepoMm bBosee 30 Mk, pwibTpanus
OCYLECTBNAETCA ¢ NMOMOIUbI0 BCeH TOJNIUHM, a . HE TONBKO NOBEPXHOCTHOTO
cnost wibTpa. “BaicTpble” GHIBTPHI NPOMBIBAIOTCA ¢ MpUMeHeHHeM 0bpart-
HOTO TOKa BOAMI O] HANOPOM. :

Heundeximya Boasl. IIpn KynbTUBMpOBaHHH ¢GOpesiM B GacceHHOBBIX
YCTAHOBKaxX IpPH BBICOKOH IUIOTHOCTH MOCAaAKHM Haubosiee cepbe3Hble 3a-
GoneBaHuA, NPUBOAAWIHE K MAacCOBOH rubenu poI6, BbI3bIBalOTCA BakTepHs-
MH, BHPYCaMH M [PYTHMH OJHOKJIETOYHbIMH OpraHu3MaMu. Iinsa GopbObi
C 3THMHM OpraHM3MaMH NPOBOIAT [AE3HHPEKIMIO BOABI, KOTOPYH MOXHO
OCYIIECTBJIATh C NMOMOLIBIO YNbTpadHONETOBOro 06nydeHUs. Yprpaduore-
TOBble JIyYd NOPaXawT BereraruBHble GHOpMbl OGakTepwil, cropbl rpubos,
BUPYChbI, TNpocredline opraHu3mMbl. I¢dGeKTHBHOCTD YIbTPadHONETOBOrO
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M3JIyYeHUs 3aBHCHT OT IMHbI BonHbl (2600 A), npo3pauHocTH BObI, BHOA
M KOJIHYeCTBa MHMKPOOPraHW3MOB, mornowmampolueil cnoco6HoctH Bogst. Tak,
K03 HLMEHT MOIJIOUIEHHA Y apTe3HMaHCKHMX BOI B 3 pa3a MeHbllle, YeM Y
NOBepXHOCTHBIX. [IpH MOBBIILIEHHH TeMIlepaTy pbl Bofp! o1 S 10 36 °C addex-
THBHOCTb JIeHCTBHA YNbTPaHOIeTOBOro OOilyyeHHA yBENHUMBAETCA.

3aropckuil MaLIHHOCTPOMUTEJIbHBIH 33aBOJ, BBINYCKaeT YCTAHOBKM IA
oGe33apakuBaHuA BOAbl OGakTepuumpgHbiMM nyvamu tana OBIII, OB-50,
OB-150 mommoctbio 3,5 u 150 m?/u. YcranoBku paccuMTanbl Ha paGouee
naBiieHMe, He NpeBbluatomee 8 krc/cm?. Onu npuUMeHsloTcA 1A oGe33apa-
XXMBaHHA BOfbl U3 NMOA3eMHBIX UCTOYHMKOB LBEeTHOCTbI0 He Gormee 20 rpap,
MYTHOCTbIO He Gonee 1,5 Mr/m u ¢ comepxaHuem xeie3a He Gonee 0,3 mr/n.
MakcumanbHoe 6GaKTepHanbHOe 3arps3HeHHe NOCTYMaplued BOMABI HOJIKHO
cocraBnATh He Gonee 1000 mT/m KulleyHbIX nasmoyek. OGe33apaxHBaHHeE
BOObl NPOUCXOOUT NOA HEeHCTBHeM O6aKTepHIMOHOIO yNbTpadHONETOBOTO
obnyueHus Ha 6GakTepuH, Haxonsumiuecss B sope. O6e3zapaxuBaemas BOJA
OBHXETCA HellpepbIBHBIM NOTOKOM B KOpPIycCe YCTAaHOBKH IO CIMpaIH BO-
Kpyl' KBapLeBOr0 LMIMHAPHYECKOro Yexjia, BHYTPH KOTOpPOIO pa3MellieHa
GaxTepUUMAHAA JIaMIIa,

B HacTosee BpeMs BCe Yaile B KayeCTBe 06Ge33apaXKMBaIOLIEro CpefcT-
Ba TNpUMEHseTCA O030H, 3(PGPEeKTUBHOCTD REHCTBMA KOTOpPOrO 3aBHCHT OT
BpPeMeHH KOHTaKTa M 203bl. O30H NpH KOHIeHTpauuu 15 Mr/n 3a 15 ¢ non-
HOCTbI0 YHHYTOXAeT GaKTepUH M BHPYCbl H OKHCIIAET 3HAYMTEJIBHOE KO-
JINYECTBO PacCTBOPeHHBIX opraHuyeckux seuiecTB. [Ipu nomomu o3oHa MOXx-
HO CHHM3UTb KOHIEHTPAIMIO Xellesa B NpecHoi Bome .c 9,5 mo 0,07 mr/m.
O30H MMeeT NpeMMylIeCTBa Iepefl APYTHMH OKHCIHTENsAMH, TaK KaK He
BbI3bIBaeT 3arpA3HeHHs BOnObI U BbIpabaThiBaeTCa Ha MeCTe NOTPeOJIEHHA.

Aspauus Bombl. Ajspatop cileqyeT BbIGHpaTh C yueTOM OCOGeHHOCTEH
BOOONOMAIe# CHCTEMBI, 3¢ HeKTUBHOCTH a3paldH B 3aBHCHMOCTH OT T€M-
NepaTypbl, COOepXaHHA PaCTBOPEHHOIO KHCIOpOHAa B NOCTYMNAallued BOME
H CBOMCTB BOJIbI.

CyuiecTByI0OT TpH THNA a3paTOpoOB, NMPHIOAHBIX A 6acCeHHOBOrO BbI-
palMBaHUA pbiGbl: TpaBUTALUOHHBIE, pAacIbUIMTEIbHble H 3XEKTOPHbIE.
YBenuueHHe cofep)KaHHA KHUCIIOpOAa B BOZe C MOMOILBI0 I'PaBHTALlHOHHOTO
aj3paTopa JOCTMraeTCs 3a CYeT YBeJIHYEHHA MIIOLIAJAH KOHTAKTA BOJBI C BO3-
OYyXOM IIpM HCMONb30BAHHH 3HEPTrUM MNajapolled BoOAbl. PacnbUIHTeNIbHBIE
aspatoppl (pacnbpUIMTeNIM) pachHbUIAT BO3AYX WIM KHCIOPOX B BOAe B
BHOe My3bIipbKOB. B ajparopax 3keKTOpHOro THna BOAAa NOM HAaBJIEHHEM,
CO3/1aBa€MbIM HaCOCOM, MOJAETCA B 3KEKTOp BMeCTe¢ ¢ BO3AyXoM. B 3oHe
CMELLUHBAHHUA BO3JYyXa H BOXbl NMpH CHIBHOH TypOYJIEHTHOCTH NPOHCXO/IMT
MTIHOBeHHOe NOTTIOLIeHHe KUCTIOpOoaa.

B ycmoBuax MexaHMYeCKOH MOJauYM BOMbI XOPOLIO 33peKOMeHZOBAJIH
ce6A a’pauMOHHble YCTAaHOBKH TIPaBHTALMOHHOTO Tuma (He Tpebyromue
AOMOJIHHUTENbHBIX 3HEPreTHYECKHMX 3aTpaT), B KOTOPBIX MCIOJIB3YETCA 3HeEp-
TUA, BLICBOGOXXaoasAcA npu NageHu Boabl (puc. 5). [Ipn Huskom copep-
)KaHHM B BOJie pacTBOpeHHOro kuciaopopa (0,2—2 Mr/n) yCTaHOBKH NO3BO-
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Puc. 5. Cxema aspaunoHHoM (mera3auHoOH-
Hoit) ycTaHoBKH MoluHocThio 50 1/C

AT goBecTd ero go 80 % HachbllIEHHH,
a npu BpicOKOM (140—150 % Hacbite-
HHA), KOrga B BOAe OOHOBPEMEHHO ¢
KHCIIOPOAOM TPHUCYTCTBYeT CIIHIIKOM
GoNbLIOE KOJMYECTBO a30Ta, — CHU3UTD
ero 0o 105 % u copmepxaHHe a30Ta NpH-
BECTH K HOpME.

IIpn pa3Nu4HbIX METOAX a3palMH B
3aBHCHMOCTH OT COCTaBa BO3[lyXa, Nnap-
LUMaJIBHOTO [aBJIeHHs, pacTBOPUMOCTH '
ras’oB M TeMIlepaTypbl B BOfe NpH HOp- )!
MaJIbHOM aTMOCGhEepHOM MaBJIEHHH MO- SN s :
XeT ObITh pPacTBOPEHO CTpPOro omnpene-
JIeHHOe KOJIMYeCTBO KHCIOpopaa W Aapy- -
rux rasoB (cMm. Tabn. 1), HazbIBaeMoe =
pPaBHOBECHOHW KOHLEHTpaLMeH M I1pHUHH-
maeMoe 3a 100 % HacblieHus.

Mlpu aspaumu Bogbl, OCHOBAaHHON Ha NMpoAyBaHHM aTMOChepHOro BO3MYy-
Xa yepe3 paCHbUIMTENIM, KOIJAa MeJibyaiiliMe My3bIpbKH BO3[yXa MO Mepe
NPOXOX/IEHUA Yepe3 TONMmY BOAbI OGOramamwT ee KHUCIOPOAOM, OOGLIYHO
80—90 % Bo3myxa mMpoOXOOMT Yepe3 oGpaGarbiBaemyio BOLY, He BbINOJIHAA
HUKAKON mnoJie3HOH ¢yHKUHH. BcreacTBue nmpopyBaHuA BO3[yXa yepe3 BO-
Oy MOXeT TOBBICHThCA TypOyleHTHOCTh B GaccedHax C pbIGOH, CHHU3HUTCA
NMpO3payHOCTb BOZbI, B pe3ysbTaTe Yero 06beKT BbIpallHBAaHHA CTAHET HEBH-
DMMBIM H MCYE3HET BO3MOXHOCTb KOHTpPONMpOBaTh ero cocrosaHue. Ilo ra-
KOMY NpUHUMNY paGoTaeT NogaBiAollee GONbLUIMHCTBO a3paTOpOB.

[IpumeneHre *’BO3OYLIHON” a’pauuH 3pPexTHUBHO MPH TNOBBIILICHUH
COMepXKaHHA PacTBOPEHHOro Kuciopopa ¢ 0 #o 4 mr/mi, 3TO0T Npouecc Haer
[AOCTaTOYHO MHTEHCHBHO 0 NOCTHXKEHWMA KOHLeHTpaimu S—7 mr/n. HanbHei-
liee yBeJIMYeHHe COOEpXKaHHUA PaCTBOPEHHOrCG B Boge Kkuciopoma (Gornee
7 Mr/n) c nomompbio as’pauMud TpebGyeT BBICOKHX 3HEPreTHYeCKHMX 3arpat
M BpeMEHH, YTO [iejIaeT 83paLui0 IKOHOMHUECK M HEBbITOJHOM.

[Ipu aspauuu ke BOObI [07 OaBIeHHEM BO3pacTaeT He TOJIBKO COXepiKa-
HHe KHCIOpOAa, HO M OPYTHMX ra3oB, B YaCTHOCTH a30Ta, KOTOpbIH Gyfer
NMOCTOAHHO HAaKaNjIMBaTbCA B DaccediHe, TAK KaK B OTIIMYME OT KHMCIOpOHa
a30T He pacxofyeTcs B XoAe GMOXMMHMYECKHMX MpoueccoB. Jlaxke He3HauH-
TellbHOe MepeHachlllleHHe BoAbl a30ToM (T1abn. 19) BbI3bIBaeT y ¢openu
ra3ony3plpbKOBYI0 60Ne3Hb U NPUBOAHUT K ee THOeNH.

Oxcurenammss Boabl. [ToMHMO aspauum BOAbI BO3AYXOM, MOXET IpH-
MEHATHCA HACBILLIEHHEe BOJbI YUCTBIM KHCIIOPOOOM — XHIKHM WIH razoot-
pa3HBIM, T.¢. OKcHreHauua. B 1 M> kucnoposa npu HopmanabHOM aTMOcdep-
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19. lNpenenbHas KOMUEHTPALHA 30T, BbI3bIBaOLaA y dopenu razosyio 3mBonnio
MPH NEPEHACHILEHHH BOABI BO3AYyXOM, %

Bo3pactHad rpynna Asor Kucnopon
IMoppolleHHbIe THUHHKH 102-104 120-170
Manbku 105-110 250-300
Monoas 4 ToBapHas pniba 110-115 350

r

HOM [aBJIeHHH COMlEPXHTCA B 4,8 pa3a GoJblie KHCIOPOHa, Y€M B BO3MYXE.

YMeHbLIEHHE OTXOMa MK pbI pamyXHOi ¢opesiH, yCKOpeHHe POCTa U pas-
BUTHA 3MOpHOHOB MNPOHCXOAAT NPH KOHUEHTPAlMM KMCIOpOJa B BOfE,
npeBbilfaouiei 100 %-Hoe HacbleHHe B 2—3,5 pasa.

[Ipy KynNbTHBHPOBaHHMK ¢openn BO BCeX CllydyasaX, Korma HeoGXOaHMO
MPOBOAMTL a3PalMI0 BOAbI H KOTHA €¢ KONNYeCTBO OrPAHHYEHHO, 3KOHO-
MHUYECKH BBIFO/IHEE OCYLUECTBJIATh OKCHreHaluio Bofpl. [IpuMeHsAs OKcCHTe-
HallMi0, MOXHO YBEJIHYHTb IUTOTHOCTb NMOCAAKM PbIGHI, MOIYYHTH IrOJOBYIO
npopyxumo cBbiite 400 kr/mM®, yMEHBIIHTL PacXOX BOMbI, NMpPH MeXaHH-
YeCKOHM Jlofade BOObI — COKPATHTb Pacxodb! Ha 3MeKTpo3Hepruio. Brico-
KOe COZepXaHHe KHCIOpoga CTHMYNHpyeT pocT (openH 3a cyeT JIydiliero
ycBoeHusi kopma. HcnomszoBanue kucnopoasoro reHeparopa XORBOX
LIBECKOro MpOM3BOMACTBa MO3BoNAeT Monyyath 0,93 Kr kucaopona Ha Kax-
AbIH 3aTpayeHHbIH K WIOBATT-Yac.

B CymecTByOIIMX yCTaHOBKAaX MO HACHILIEHHIO BOAbI KHCJIOPOAOM
(oxcurenaropax) 90—95 % kwucnmopoma pacTBopseTcs B Bone. B HH3KoO-
HallOpHBIX OKCHIeHaTtopax (pHc. 6) oborauieHHe BOAbI KMCIOPOOOM AOCTH-
raet 350 % HaconueHuAa, t.e. SO mr/n. Takas BoOga MoXeT MOJAaBaTbhCcA He-
MOCPeNCTBEHHO B pPbIGOBOZHYI0 €MKOCTb M TIIATeNIbHO INepeMELIUBaThCH

Puc. 6. CxemMa HHM3KOHAMOPHOI'O OKCHIe-
HaTOpa;

1l — npefoXpaHWTeNnbHbI# KnamaH; 2 —
CMOTPOBbIE JIIOKH; 3 — JeCTHHUA; 4 —
MeTalnHYeckas pewlerka (cerka); 5 -
BEHTHnb razoc6poca; 6 — nonnasxosblf
KnanaH; 7 — perynfaTop pacxoma KHCIo-
poda; 8 — MaHOMETp KHCIOpPOHONIpOBOMA;
9 — xucnopononposon; 10 — BeHTHnb no-
Davud kucnmopopa; Il — wryuep KHcnopo-
pgonposofa; 12 — cnuB; 13 — ypoBeHHast
Tpy6ka; I4 — TpyGonpoBOn OKCUIEHH-
poOBaHHOR BOObl; 15 — perynupoBOYHbIE
BeHTHIM (3aaBuUXKH); J6 — nonnaBok;
- 17 - mMaHOMeTp oOKcureHatopa; I8 -—
HanonHurenb (konbia Pammra); 19 -
kopnyc; 20 — cbheMHas kpbllika; 2/ —
pa3bpb3ruBaiiee ycrpocrBo; 22 —
HanopHbI# TpyGomnpoBoa
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B Hel. B HamopHBIX OKCHIeHaTOpaxX HachIlIEHHEe BOAbI KHCIOPOXOM 1o 60—
100 mr/n u Bbille NpoTeKaeT Noj AaBiieHueM oT 0,5 7o 3 atM, 3aTeM nocre-
MEHHO [aBJieHHEe CHIDKAIOT B CHEHHAIbHBIX YCTPOHCTBAaX, MOBTOPHO HCIHOJIb-
3yA BblaensmmMica xucnopon. HamopHeie okcureHaTropsl NpUMEHAOT NpH
MAaJIOM KOJIHYECTBE CBEXeil BOMBI.

OxcureHatop nmnpenacraBifAeT coboit repMeTHUEeCKYH0 MeETAJUIHUECKYIO
eMKOCTb B $OpMe LMIIHHOpPA C 3aKpPbITHIMH TOPLAMH, B KOTOPO#M pa3Gpsi3-
ruBaetrcd Boga. OH OeHCTBYeT MO MPHHUMIIY NOCTOAHHOTO NMPOTHBOTOKA —
BO/da INOCTYMaeT CBepXy, a KHCJIOPOA — CHU3Y. BHyTpHM OKCHreHaTopa OHH
CMELLUHUBAIOTCA, U KUCIOpon pacTBopsercA B Boge. Ilpu oxcureHaumu Mox-
HO MCIIO/Ib30BAaTh ra3000pa3HbIil KHCIIOPON, HAXOMALUIUACA B METAUTHYECK UX
KHCTIOpOAHBIX GaNIOHaxX, BMEWAOWHX 8,6 Kr KHCIOpOMAa, WIH COKHXEHHbIH
KUCIIOPOJ, XpPaHAUMHCA B ClieLHaIbHBIX pe3epByapax.

Kucnoponusie reseparopst XORBOX npepHasnauensl I OTHAENEHHA
KHclopofia or Bo3ayXa. A onTtUManpHON paBoTbl KHUCJIOPOAHOTO reHepa-
Topa Tpebyercs, 4T06b! MOCTYNAOIWHMA B HEro BO3AYX HaXonowicd MO/ JaBile-
HHeM 3—7 kr/cm?, BpeMs INpomecca OTMAENeHHA KHCIOpOHa OT BO3AyXa —
or 1 no 10 mun. CymecTByomue MO/ KHCIIOPOHBIX [EHEPATOPOB MPOU3-
BogsAT ot 0,6 mo 15,8 kr/u rasoo6pasHoro kucnopona (puc. 7).

B cBA3M C BOIMOXKHBIMH aBapWIHBIMH CHUTYauMAMH (OTKITIOUEHHe
FEKTPOIHEPrUM WM TONIOMKA HAcocoB) HeOGXOOUMO MpeaycMOTpeTb
aBapHUHHOE BOAOCHaGXeHHWe WIM MOmayy KHcnopopa B GacceilHbl uepes pac-
NMbUTHTENH. B cryyae npexpalieHns nomaun BOK! WM KHCTOPOIA WA OKCH-
TeHalHH NMpPH IUIOTHOCTH NMOCaIKH pbiGbl 100 KT/M?, KOHIEHTPAlLMM KHCIIO-
pona B Bofie 8,5 Mr/n u ceumdpHYecKoM NoTpebieHHH KUCTOPOaa dopensio
240 Mr/(xr - u) uepe3 11 MMH KOHLEHTpaLHA PacTBOPEHHOro KHCIOpOAa
B BacceiiHe ynaneT no 4 Mr/i, Kotopas 61M3Ka K JIeTASIbHOI.
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Puc. 7. Cxema yCTaHOBKH IO HACHILLEHHIO BOAbI pbIGOBORHEIX GaccelftHOB KHCIIOpPOMOM:

1 — cmecurenp; 2 — HanopHblit TpyGonpoBon; 3 — Hacoc; 4 — KHCIOPOHONpPOBOJ;
S5 — xucnoponHbit reHeparop XORBOX; 6 — komnpeccop; 7 — HCTOYHMK XHAKOTO
M FasooGbpasHoro kucnopoma; 8 — npuGopbl KOHTpONS, aBapUHHON CHTHANU3AUMH U
BKJIIOYCHUS aBapHHHON MoJaud KHMcnopoma; 9 — MeXaHH3MbI PeryisiilMH NMOAadu BOABI
u kucnopopa; 10 — pacnoumurenn; 11 — BGacceltHpl; 12 — OKCHIeHaTOp
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Bes Boma, npenHa3HaueHHas 1A BBIPAILHBAHHWA pbIObI, MOXeET NPOXO-
ouTh Yepe3 okcHreHatop. Ilpm 3TOoM comepxkaHMe KHCIOpOAa HA BBIXOZE
H3 OKCHIeHaTopa OOJDKHO COOTBETCTBOBaTh NMOTPe6GHOCTH pbIOGbI B 3aBUCH-
MOCTH OT TEMNEpaTypbl BOMbI, MHAMBHUAYaJIbHOW MAacChi phibbi; MCNOJB3ye-
MbIX KOpMOB H T.H. IIpu nepeHachiuenun xucnopopgom (ot 250 mo 350 %)
BO/a MOJXeT MOAaBaTbCA HENMOCPeACTBEHHO B pblIGOBOAHYI0O EMKOCTb B OMHOM
MecTe N0 KacaTeJIbHOM ¢ 00pa3oBaHHeM KPYroBOIO TeYCHMS WIH paccpeno-
TOYMBATbCA MEJIKHMH CTPYAMH MO BCeMy Gacceiiny. B oboux cinyuasx monmx-
HO 6bITh O0DecleyeHo XOpoillee NepeMeLIMBaHHe NTOCTYyNAoMIE# BOJbI C BOHOH
B Gacceitne. Yactp BOMBI, MpeiHa3HAYeHHaA WJIA BbIPALIMBAHUA pbIObI, Mpo-
XOJIUT Yepe3 OKCHI'€HAaTOp M NMepeHachiuaetca 0o 60— 100 mr/i.

ConepxaHHe pacTBOPEHHOIO KHCIOpOOa AOBOMHMICA OO0 HEOGXOAMMOro
YPOBHA NMyTeM CMELUMBAHUA OKCUTEHHPOBAHHOH BOMbl ¢ HEOKCHICHUPOBAH-
HOH 10 MojauM B ppiGOBOAHYI eMKOCTb. B NepeHachilleHHOH KHCIOPOAOM
BOne panyxHad ¢opesib paBHOMEPHO pacnpeaenserca B 6acceiHax.

[IpuMeHenne oxcHUreHauuu npu 6acceHHOBOM BbIPALIMBAHMM PaLY >KHOH
¢dbopenu nNo3BoJiAeT cO30aBaTh HeOGXOAMMBIA YPOBEHb PaCTBOPEHHOTO KHUCIIO-
pona ¢ He3HAYHTeNbHbIMH €ro NOTepAMH IIpH OKCHreHauuH, Gnaronpusr-
HbIA peXxUM BOAOOGMeHa B BacCeilHe, HCNOJIb30BaTb BOJOMCTOYHMK C Ma-
NIbIM 1eGHTOM BOMbI — H BCE 3TO Npu HeGOJIBLIOM pacxome 3HEprHu H IoJi-
HOM OTCYTCTBHH ra3oBod sMBONHHU.

A npuMepa MOXHO pacCMOTpeTb, YTO AT NpHMEHEHHEe OKCHICHa-
MM NpH BbIpalMBaHUM pamyxHo# ¢openu Maccoi 10 U 100 r npH TeMnepa-
Type Bomp! S u 15 °C, untencusnocT# Bogoo6mena 1 M 3 pasa B uac. Pacuer
MaKCHMaJIbHOl IUICTHOCTH MOCAaAKH ClefyeT NpoBecTH no ¢opmyne (3)
(nonaras, YTO HAaCbilLieHHe BOIbl KHUCIOPOOOM MOCIE OKCHIE€HAUMH COCTaB-
nsaer 250 u 350%) u cpaBHHUTH ee ¢ IIOTHOCTbIO nocagkHu npu 100 %-HoMm
HacbleHHH KHcnopoaoM (tabn. 20).

20. MakcMMaJIbHO BO3MOXHaA IJIOTHOCTb NOCARKH
pagykHoii pOpPENIH NpH OKCHTreHALHH, KT/M3

Bonoo6meH, HacsiieHne Boasl KHCnopogoM, %
Macca peIG, I pa3 B yac

100 250 350

IIpu remneparype 5 °c

10 3 101,2 435,5 658,4
10 1 33,7 145,2 219,5
100 3 124,5 535,7 810,0
100 1 41,5 178,6 270,0
IIpu remneparype 15 °c

10 3 19,2 112,0 173,1
10 1 6,4 37,3 57,7
100 3 23,8 138.,8 2145
100 1 1.9 46,3 71,5
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BoipamuBanue pagyxHoit dopenn B GacceiiHaX MpH MIOTHOCTH NMOCAKH
Gonee 300—400 kr/m> ¢ pbi6OBOMHON TOUKHM 3peHHMA, BUOMMO, Heleleco-
o6pasno. Iannbie, npuBemeHHble B Tabn. 20, CBHOETENBCTBYIOT O TOM, YTO
NpH OHOM M TOM Xe BOHOOGMeHe NMpHMEHEHHE OKCHIeHAlHH MO3BONAET
YBEJIMYHTh IJIOTHOCTh nocagku pbi6pl B 9 pas. IpdexTUBHOCTDL NMpHMEHE-
HHj OKCHT€HaUMH 3aBHCHT OT TeMMepaTypbl BObI, MPH TeMmepaType 15—
25 °C oua BbILIe, YeM NpH TemmnepaType Huxie 10 °C.

C 3KOHOMHUYECKOH TOUKH 3peHHA NpH KYNbTHBHPOBAHMH pajyXHOIi
dopenn HMeeT 3HaueHHe KOJIMYECTBO BOJbI, 3aTPauMBaeéMoe Ha 1 Kr BbI-
pawuBaeMoit pbi6pl. [lo dopmyne (5) MOXHO paccuMTaTh pacXof, BOADI
co 100 %-HpIM HachbIllEeHHEM 1A BbIAIHBAHHA pamyxHoH ¢openn Mac-

coii 10 u 100 r npu temnepatype 5 H 15 °C H NpHMeHeHUH OKCHreHALHH
(rabn. 21).

21. Pacxop Boab! Ha BbipamuBanue 1 xr (popenu ¢ yyerom
OKHCJIEHHS OPraHHYeCKHX BemecTs, /¢

HacslieHne Boibl KHCOpOAOM, %

Temnepagy pa Macca
Bonsl, C pHIG, T 100 250 350

Ha Bni- |Ha okuc-| Ha Bbl- |Ha oxuc-| Ha Bbl- |Ha okHc-
palllMBa- | JieHHe |pallvBa- | JleHHe |paliuBa- | NeHHe

HHe HHe HHe
5 10 0,0074 0,0008 0,0017 0,0002 0,0011 0,0001
5 100 0,0060 0,0007 0,0014 0,0002 0,0009 0,0001
15 10 0,0390 0,0043 0,0067 0,0007 0,0043 0,0005
15 100 0,0314 0,0035 0,0054 0,0006 0,0035 0,0004

Kak BupHo M3 TaGnm. 21, ¢ ydetoM ucmomb3osanua 10% kucnopona
Ha OKHCIJICHHE HIJIOBBIX OTJIOXEHHMH, OCTaTKOB KOpPMa, 3KCKpPEMEHTOB H
XKHUOKHX BbifeneHMd ¢openu pacxod Bombl cocraBiser ot 0,001 po
0 007 nfc Ha 1 Kr phi6bl. s pp16bl Maccoit 0,2 T npu TemnepaType BOMbI
15 °C u 350 %-HOM HachlllieHHH BOMbI KHCIOPOAOM pacxopn BOObI MOXeT
cHU3uThea 1o 0,0013 n/c Ha 1 kr.

B TIIP npumeHeHme OKCHMTeHALUMH BOABI MpPH MNOAPALIMBAHHH MOJIOAH ¢dopenu
MO3BOJIHJIO CHH3UTh KOpMOBoOH ko3P uuneHT Ha 5-10 %, orxon pbiBel — Ha 10-30 %
H [PH.3TOM YBeJIMUHTD Temn pocta Ha 10-25 %, a pacxopn BoJbl CHU3UTDb Ha 50 %.

CnepioBatenbHO, NPUMEHEHHE OKCHMICHAMH B HHJYCTPHAJIBHOM ¢opene-
BOJICTBE 9KOHOMHUYECKH LieniecooOpa3Ho.

UnkyOammonnble armmaparsbl. [Ipumensembie o6blYHO B ¢openeBoncTBe
MHKYGallMOHHbIE aNMmapaThl MO KOHCTPYKTHBHBIM OCOGEHHOCTAM H NPHHIIH-
Ny NeHCTBHA AENATCA Ha TPH THNA: anmaparthl ¢ pbIGOBOOHBIMH paMKaMH —
ropH30HTaJIbHble M BepTHKalbHble (MHKYGalMOHHbIE CTeJUIaXKH) M amnmapa-
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161 Ge3 paMOK (CTEKJIAHHble COCY[p! THMA anmapara Beiica). 3Tu anmaparsl
pa3NMyaloTCA BMECTHMOCTBIO (KOJIMYECTBOM 3aKJIafbIBaeMOHl MKpBI Ha elIy-
HHUILY TUIOINAAH pbIGOBOAHON paMKH), pacXOJOM BOMpl HA ENMHHIY MHKY6HU-
pyeMoii HKpbl, BO3MOXHOCTBIO BbIICP)KMBaHHA CBOGOOHBIX 3MOPHOHOB
M KOPMIICHUA HX B TEYEHHE [IBYX He[eNb Nocje NOJHATHA Ha IUIaB, 3aTpara-
MK TPyAa Ha HX obciyxuBaHHe, GOpMaMH M pa3MepaMH, BO3MOXXHOCTBIO
KOHTPONA 33 NpoUecCOM 3MOpHOreHe3a, YCIOBHAMH MpOdUIaK THYECKOH
0GpabGoOTKH MKpbI H T. 1.

B n0TKOBBIX MHKYGaUMOHHBIX aNMapaTaX ceTyaTbleé pblGOBOIHBIE paM-
KM C MKpOH (WIM CTOMa M3 HECKOJbKHX PAMOK) pacloflaralTcs Hoclemo-
BaTelIbHO B TOPH3OHTANIbHOM IUIOCKOCTH. M3 ropM30HTaNbHBIX anmapaTos
B (GoOpeneBOACTBe Yallle BCErO MPHUMEHAIOTCA JOTKOBbIE anlapaThl ATKHHCA,
lllycrepa, Buibsamcona, kanudopHUiCKHe M PONLUKMHCKHE aNliapaThl.

BoinyckaioTcs CTeKJIOIUIaCTHKOBbIE JIOTKOBbIE MHKYGalHOHHbIe angapa-
ol Mapku KM 01.2104017 (puc. 8), cocrosume u3 JIoTKa muHOR 2240,
wMpuHo#t 490, BricoToit 215 ¥ rnyGuHoi 165 MM. B nHkyGauuoHHOM JloTke
YCTaHaBJIMBAIOT YeThipe MHKYGAUMOHHBIX sAUIMKa pazMepoM 470x 470 MM,
MoJIe3HO# mnowagbio 0,14 M? KadXK/Iblii. Unky6GanMOHHBII TIOTOK IUIOWIA/bI0
0,84 M? cHabXeH BepTMKATIbHBIM YPOBEHHBIM CTOSIKOM C BEPXHHM CITHBOM
BOAbl M 3aIIMTHBIM 3KpaHoM. MHKyOGauMOHHble ALMKH HMeKT nepdopu-
pPOBaHHOe JAHO H HAKJIOHHYIO cTeHKY. Boma npoxoaut uepe3 nepdopupoBan-
HOE [HO, OMbIBaeT MKPMHKH, a 3aTeM YXOIHUT yepe3 BepxHiow Nepdopupo-
BaHHY10 30HY CTEHKH SILIHKA.

Kaxxpaprit unkyGaumonnsiil Ak BMemaer ot 8,5 mo 10,5 Thic. HKPHHOK,
a caM HHKYyOauMOHHBIH JOTOK — OT 34 no 42 ThiC. HKpUHOK. B annaparax
TAKOro THNAa yaoGHO NMPOBOOMTH BCE ONepalHH C HKPOH, a TaKXXe BbIE PXKH-

Y, ~ BaTb cBOGOIHBIX 3IMOPHOHOB H MO pa-

eIV L[ v} IMBaTh JIMYMHOK [0 MONIHOTO Nepe-

p 950 " XOfa Ha aKTHBHOE NHTaHHe. Annapa-

y Tbl MOJXKHO pacnojlaratb OAMH Hap

S e (e (e , apyrim no 4 wr. B pany. Pacxon Bo-
~r

obl cocraBnsger 0,005 n/c nHa 1 ThIC.
HKpuHOK WiH oT 0,17 mo 0,2 n/c Ha
1 uHKyGaLMOHHbIH NOTOK.
Crek/ifiHHbIE WIH H3rOTOBIJIEHHbIE
M3 Oprcrekyia MHKYGauMOHHBIE anma-
paThl THNa annapara Beiica Takike npu-
MEHAIT 1A MHKYGauuu HKpbl Gope-

Puc. 8. CrexstonnactukoBbiit MHKY GalHoOH-
HBI# anmnapar I0OTKOBOTO THIA !

a — Buf cboky; 6 — BHA CBepXy, 8 — WH-

Ky GalHOHHEI AMK; 2 — CXeMa yCTAHOB-
KH annapara
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Puc. 9. Annaparet Belica, ncnonb3yeMele o HHKYGaunu nKpsl Gopern

JH. ITH annaparbl MPeAcTaBNAlOT coOOR cocyn WMWIHHApHYeCKOH ¢opMel
(puc. 9), cyxuBawmuitica KHH3y. B HuKHee oTBepcTHe IIIOTHO BCTaBJIeHaA
MeTa/lNIMyeCKaA TpyOka, yepes KOTOPYI0 MomawT Bogy. BMmectumocts ammna-
paTa MOXeT cOCTaBiATb ot 7 mo 80 51, YTO Mo3BONAET HHKYOHPOBaATh OT 35—
45 mo 500—640 Thic. MKPHHOK. JTH aWMapaThl 3aHUMAIOT HEGOJNBIIYIO IUIO-
11aab, CTOAT CPaBHHUTEJIBHO HEJOPOro, MO3BOJIAIOT 3aKJIafbIBaTh GONbLIME
NMapTHH MKPbl H 3KOHOMHO pacXofoBaTbh Boxy. OmHAKO B HMX 3aTpyMHEH
OT60p MepTBOM HKpbI, H OHH NMOJIHOCTHI0O HEMPHTOMAHBI IUIA BbIAECPKHUBAHHSA
cBOGOIHBIX SMOPHOHOB M MOJPAILHBAHHA JIMYHHOK.

C poctom o6bema pbiGOBOAHBIX PabOT NOABWIMCD HHKYOALHOHHBIE
almapaTtsl BepTHKalbHOro Ttuma. HauGonbluee pacnpocTpaHeHHe Cpedu HHUX
nonyuwiu HHKy6atop Qocrepa—Pobeprcona u ’Crennaxu’ (CHIA), ’Iupanr’
(lIBeuns), “Purran™ (Anonus), UBTM u UM (CCCP). It annapathi
JAI0T BO3MOXHOCTb PAaUHOHAJIBHO MCIONIb30BaTh MOMELUIEHHA B BBLICOTY U
OTJIMYAIOTCA OTHOCHTEJIBHO HH3KUM norpebieHnem Boapl. CylleCTBYIOT
OBa BHOAa HMHKYOGATOpOB: KalleJIbHble anmapaTbl, B KOTOpPbIX HWHKYOGalms
MPOMCXOOMT B MEJIKOAHCNEPCHOHHOH BOO-BO3MYILHO# CMeCH, H ammnaparsl,
B KOTOpHIX HKpa MHKYOMpyeTcs B Bome. B anmaparax BepTHKaJIbHOrO THMNA
YHO6HO KOHTpONIMpOBaTh XOH HHKyGauuu, or6upaTh MepTIBYI0 HKpy, Npo-
BOIMTb nMpodWIaKTHUECKHe MepOIIPUATHA H B HEKOTOPBIX M3 HUX — BBIKJIEB.
Ukpy nepen BbikjieBOM NepeHOCAT B GacCeifHbl Ha pbIGOBOIHbIE paMKH. B
anmnaparax KOpMJleHHe He MTpoHU3BOIsAT. BMecTHMOCTh OJIHOM CeKIMH amnmnapa-
Ta — A0 10 ThiC. MKPHHOK, pacXxol Boapl cocraBnser or 0,08 no 0,25 n/c
Ha 100 ThIC. HKpHHOK. B anmaparax BepTHkanbHOrO THRA B NepenHei yacTH
paMKH MoXeT 06pa3oBaThCa ciaboOOMbIBaeMas 30Ha.
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B Hallleli cTpaHe BbINMYCKaKWTCA MHKYOGaTopbl BepTHkanbHoro tuna UBTM
u UM. BmectumocTts annapata UBTM cocraBnsier 280 ThiC. HK pHHOK, KOTO-
pble 3aK/IafbIBalOTCA B OOMH-OBAa CJIOA NpPH pacxope Boapl 1 nfc. Boiximio-
HyBLLIHeCA cBOGOIHbIe 3MOPHOHDI Yepe3 CETKY PbIGOBOIHOW pPaMKH NMPOHH-
KalT Ha JHO KIOBETbl, I7Ié MOTYT BbIAEP>KHBAaTbCA OO Hayala KOpMJIEHHS,
3aTeM OHHM NepeBOAATCA B MalbKOBBIN BacceitH. BMecTuMocTh  anmapara UM
cocraBnser 300 Thic. MKPHHOK mpH pacxofe Boabr 0,25 n/c. Annapar npen-
craBnsier co6oit 10 cnapeHHbIX KPYI/bIX KIOBET 1A UKPbl (BMECTHUMOCTDHIO
nmo 30 Thic. WIT.), YCTAHOBJIEHHBIX OfHa Haj APYroi Ha OXHOM KapkKace.
Hkpy pa3smeialotT Ha CETYaTOM [IHe BHYTpeHHero cocyna cimoeM go 8—10 cm
(10-15 panoB).

Ukpy Ha cTamuu NMUrMeHTauMH riia3 >KeNaTelbHO epPEeBECTH M3 aMmapa-

"1a M Ha pri6OBOOHBIE paMKH, YCTaHOBJIeHHbIe B GacCeHHE.

[Ipu BbIGOpe MHKYGALHOHHOrO anmapara HeoGXOMAMMO YYHMTBIBATh Ka-
YeCTBO M KOJIMYECTBO BOJIbI, HABBIKH H ONBIT pribOBOMAA, NPOCTOTY H yHobCT-
BO 00CITY>XMBaHHA, HAJIMUHE JIMYUHOYHBIX GACCEHHOB H T. 1.

Mpynsl, xananel, Gaccedinnl oA KynbTHBHpoBaHHA ¢opem. Hecmotpa
Ha BBICOKYI0 CTOMMOCTb CTPOMTENIbCTBA, NPyAOBble H GacCeHOBbIE XO3ANCT-
Ba N0 CpPaBHEHMIO C CaAKOBBIMH (MOpPCKHMM M IpPeCHOBOIHBIMH) HMEIOT
pan npeumywecTB. KynstuBupoBaHHe ¢openu B caaxkax B MOpe CBA3aHO
c OONBLIMM PHCKOM B CBA3H co ITOpMaMH. [IpH BbICOKOH KOHLEHTpaLHH
pbIObl B Cafxax MPOMCXOAMT 3arpA3HEHHe BOJbI OCTATKAMM KOpMa, 3KCK pe-
MEHTaMH M T.[., YTO Ppe3KO CHMXaeT ee KauecTBo. Kpome Ttoro, tpymso
OCYLUECTBNIATh KOpMJIeHHe pbiGbl (BO BpemsA IUTOPMA ero IMpeKpaaoT),
COPTHPOBaHHe, yueT, NpopWIaK THUECK He MEPOTIPHATHA U T. 1.

Knaccuyeckue npyabl MaTcKOro THNA IS BbIpalUMBaHHsA TOBapHOH
dopenu umeror gauHy 30 u umpuHy 10 M. [ny6rHa npyma B Mecte nopayu
Bompl — okono 1, a B Mecre cnycka — okono 1,7 m. [Ipynsi OGbiBaior, kak
NpaBWIO, 3eMJIsiHbIE, pexe — ¢ OBNHIOBaHHBIMU GeTOHOM OTKOCaMH. JIHO
NpynooB raileyHoe. B Takom Npyny MoxxHO Beipamusatk mo 1,5 T dopenu
B rof pHu pacxope Boapl okono 10 n/c.

HarynsHble npynpl mis BhIpamiMBaHMA TOBApHO#l pbiGpi MMewT NpAMO-
yroipHyio ¢popMy ¢ cootHouleHHeM cTopoH 1:10, rmy6GuHa HX cOoCTapiiser
1,2—1,5 M, nnowags — 300500 m2. Kpome toro, cTposT HarysbHble py abl
B BHIe KAHAJIOB UIHHOW 115, mmpuHoit 12 u rny6uHOi 1 M, B KOTOpBIX
MHTEHCHBHOCTb BOIo0OMeHa mocturaer 1—1,2 pasa B vac. OpgHako npu npy-
[IOBOM MeTone BbipamiMBanuA ({axke B CllydYae MPHMEHEHHA KAHAJIOB) MJIOT-
HOCTb MOcagKH pbiGbl He npeBbimaer 25 xr/m>. [Ipu TakuX MeTOHAaxX Kynb-
TUBMPOBaHMA pbIGOH HCMONb3yeTcs NHUIbL HeGolnbluas Yactb paboyero o6ne-
Ma NpynoB M KaHAJOB, NpH BbIpAlIMBaHMH B KaHAJIax — TOJBKO OKOJIO
10—15 % ero o6vema.

IKCIUIyaTHpOBaTh KaHallbl M NpYAbl HeynoOHO, YMCTKA MX 3aTpyndHeHa,
npoBefieHue NMpOGWIAKTHIECKHX H pbIGOBOIHBIX MEPOIPHATHH CBA3AHO C
GONMBIIMMH TpYAHOCTAMH. B Hactosllllee Bpems 3aKkJiaaKa HOBBIX NMpYMOB
oA NpoHu3BoiacTBa (openH BCce Golblle COKpallaeTcss, TaAK KaK He TOJIBKO
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MOCTOAHHBIA YXON 3a MpyJaMH, HO M BbIpaliMBaHHe B HHX pbibbl TpebyeT
GOJIBILIKX 3aTpaT Tpyaa.

B CHIA nns BbIpaiMBaHusg MOJOAH dopeu NPHMEHSIOT NPAMOTOUHble KaHaNIbI, KO-
TOpble Ha3bIBalOTCA peficBedIMH. IT0 Herny Goxkue (0,25—-0,5 M) mmpuHo#t 1,53 m KaHa-
b, BBIMONHAEeMble U3 GeTOHAa ¥ MMelowne MIHHY 100—300 M. YKIIOH B 3THX KaHanax co-
craBnigeT oT 10 mo 20 cm Ha kaxpable 30 M muHEL. PekoMeHpyeTCs OBY X- HIIH TPeXpa30-
Baf CMeHa BOALI B YaC MpH (PPOHTANBHOI ee NoAaye. ITH KaHaJIbl, KaK MpaBMIIO, pa3fe-
JIAIOTCA MeTa/lNIHYeCKHMHU CETKaMH HA KOPOTKHE YYaCTKH IiuHo# 10 30 M. [InoTHocTs mMo-
canku papyxHo#t ¢popenn Konebnercs or 24 go 32 kr/m”. B cB43u ¢ TeM yro oTpabo-
TAHHAA BOMA C BepXHero Y4Yacrka NpOXOOMT BCe NOCNeRyIOLIHE H COmepXaHHe pacTBoO-
PeHHOT'O KHC/IOpona B Helt majaer, yepe3 olipefesieHHble NPOMEXYTKH BpeMEHH Boay
Heo6xomMMO a’pupoBaTh. BO MHOrMX cClyyagx yYaCTKH paclioJIaraloTcs CTyNeHYaTo
OnMH Hapg ApYrWM. Ecnu HeT Hepmocratka B BhICOKOKauecTBeHHOH Bofe, B pe#cBeAX
MOXHO BbipalldBaTh GonbLIOE KONMHYECTBO (opesl MpH OTHOCHTENBHO HeGOMBLIKX pac-
XoAax Bombl. HemocraTkaMH ABIAIOTCA BO3pacraioillee 3arpA3HecHHe peACBeeB B Mpo-
uecce TeyeHHS BOObI H TPYHOEMKOCTh HX OUHCTKH.

B HexoTOpbix cTpaHax IUIA BhIpalllMBAaHUA TOBapHO# (OpPENIH NMPUMEHAIOT Harysb-
Hble KaHanbl (THNAa peitcBeeB) miuHo#t mo 800 M, wMpuHOo# Mo 6—7 M M rnyOGuHO
He Gosnee 1,5 M. Bona nocrynaer B kaHan ¢pPOHTAILHO MO BCeMY ero nonepeuyHoMy ce-
YeHHIO. B HeKOTOpBIX Clly4asiX NPUMEHAIOT KOMGHHMpPOBaHHOe BOMOCHABXeHHe OTAeNb
HBIX OTCeKOB: 3aBHCHMOE OT pacloJIOXKEHHOTO Bblllle OTCeKa W He3aBHCHMOe (Bona
noaaercA Mo crieuyuajabHOMy Tpy GonpoBOdy M3 BOOOHCTOYHMKA) . Kak NpaBHIIO, 3 KaX-
aoro orceka poiGa MoxeT ObITh criyiieHa B pbIGONpPHEMHHK MO CleLHaNbHOMY Tpy 60-
nporoay. B _3aBucumocTH OT pacxola BoOMbl IUTOTHOCTH NOCAAKH MOXeT QOCTHIaTh
30-50 xr/m~. B BHIpOCTHBIX KaHajax Jierue, 4eM B MpyHax, NpoBOAUTh NPOPHIAKTH-
YeCKHe MepOoMNpUATHA, KOPMHTb U OTIIABJIUBATh pbIby, HO pacxoX -BOAbl B KaHanax 3Ha-
uUTenbHO Gounbille; yeM B Npynax. Kpome Toro, nponyKThl ku3HeleATeIBHOCTH popenu
H3 pacrojioxeHHbIX BbIllle OTCEKOB NPOXOOAT Yepe3 HUXKHHE, YTO, B OOLIeM, TPHBOAKT
K YMeHBUIEHHIO pbIGONpoAyKTHBHOCTH KaHajma W BbI3pIBaeT HITH CHHIXXEHHME IUIOTHOC-
TH MNOCAOAKH, MK yBeJMYeHHEe pacxoma BOAbI, WM HeoBXOOMMOCTH MpPHMEHEHHA Ha
MNpOMeXXYTOUHBIX YYACTKAX a3paliH BObI.

Beicokag npoTOYHOCTh KdHana obeclieuBaeT XOPOLUYIO CAaMOOYMILAEeMOCTh, 3aCTaB-
NAeT peIOY aKTHBHO I1aBaTh, YTO TaKXe BaXHo, a Iy 0HHA K4Hana no3soJifer Habnio-
OaTh 3a noBefleHHeM pbIGbl. CKOpPOCTh MOTOKA B KaHajlaX U3MeHAETCA B LUHPOKHX Mpe-
fenax U 3aBHCHT OT MJIOTHOCTH MoCaaKu pbiBbl, KayecTBa BObl, HHTEHCHBHOCTH KOpPM-
NIeHHA, TeMNlepaTypsl, nebuTa BOJOMCTOYHHKA U T.[. Ho mnfA camMOOUMILeHHA KaHasnos,
a 3HAauMT, M UIA 9KOHOMHH TpyHo3aTpaT HeoB6xoAuMa onpefelicHHaA CKOpPOCTh NMOTOKA.
OnHako NMpu CKOPOCTH MOTOKA, [NOCTATOYHOH ONIA camMoOouMlIeHHA KaHanoB, pbiba He-
GosibIoro pasmepa He COCOGHa MPOTHBOCTOATH TOKY BOMBI H YOEPXKHBAaThCA Ha MeCTe.
KpoMe Toro, B kaHanmax MaKCHManbHaf CKOpOCTh Bopbl HabiomdeTcA y noBepXHOCTH,
a y gHa — CHHXaeTcAd [0 HyJIA, YTO MOXET NMPUBOMUTH K MOABJIEHHIO MEpTBBIX 30H"
¢ nedpuuutomM kKucnopona. Monapanue dopenu B TakHe 30HBI BhI3bIBaeT Yy Hee CTpece
H MOXeT MpUBeCTH K rbesu.

B Hekoropbix crpaHax MiA BBIPALIMBAHHUA NOCA[IOYHOIO MaTepHana Maccol no
40 r NpUMeHSIOT NMPAMOYIobHbie NMPAMOTOYHbIC GeTOHHbIe GaCCeRHEI IIHHON 8—10 M,
wMpHHoO# or 1 mo 2 M npu ykioHe aHa 10—15 cM u riny6ute go 1 M. O6b14HO MpHMeHA-
10T Gacceitsr 10X 2 X1 m npu ypoBHe Boabsl 0,7 M. Ot xe Gaccefiibi MOTYT BbITh
MCMONB30B4HbI UIA BbIpalMBAHHA TOBapHo#H dopenu. OBLIYHO HHTEHCHBHOCTH BOJNO-
oBMeHa cocraBnsder oT 3 go 6 pa3 B yac. B 3aBHCHMOCTH OT MHAMBHMAYanbHO# Macchl
ppIGbl M KaueCTBa BOMbLI KOHEYHAR IUTOTHOCTH NMocagku oBbIuHO cocraBnser okosio 50,
HO Mpy G/aronpuATHHIX y CJIOBHAX MOXeT Aocrurars 100—-150 KI‘/M3 .

PaHbuie Gacce#Hbl M NMpyabl CTPOWIH, KAaK NpaBuiio, U3 GeTOHA, OHAKO B pe3yib
TaTe GLICTPOrO Pa3BHUTHA TEXHOJIOTHH KYJIETHBHPOBAHHA MHOIMMe GeTOHHble GacceftHbI
B HacToflllee BpeMAl He HCHNONb3yloTCA. BeTOH — M3HocoycToHYMBGLIH, HeIOpOTro# Ma-
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TepHaJl, OTHOCHTE/TBHO NIETKO MPHHUMAIOUHHA >kerlaeMy0 GpopMy C NOMOLLIO onany OKH,
HO OH TSXeJl, IO3TOMY COOpYXeHHA W3 GeTOHA, KaK MpaBWIO, CTAUMOHapHble. BHYTpeH-
HAS MoBepXxHocTh GeTOHHBIX Gacce#tHOB OomdkHa ObITh ITIAAKOH, YTO AOCTHIAETCA Clle-
uuaneHo#t oOpaboTko#l, a Takxe HelMpoHHUAEMOH QA BOALI M MHKpPOOPraHH3MOB.
lNepen 3apuiGneHwem GeroHHble GacCeHHBI HEOGXOAMMO TUHIATENIBHO MPOMBITH NpPOTOY
HOit Bomo#t st Toro, yroBsl cHM3UTh pH.

CrexnonnacTikoBsie puiboBomnbie Gaccefinbl. BepoAaTHO, pa3HHLa
Mexnay 6GacceiiHaMM M NpynaMM 3aK/T0YaeTCsA TJIaBHbIM O0Opa3oM B HX pas-
Mepax U B MeHbllleil CTelleHH — B CTPOHMTeNbHOM Matepuaine. B dpopenesomcr-
Bé HCMOJNB3YIOTCA KBajpaTHble C 3aKPyIJIEHHbIMH YITIaMH WIH NPAMOYIOJIb-
Hple GacceitHbl nnowagpio ot 1 mo 30-40 M? u rnyGuHo# He'6Gonee 1 M u
KpyIJible JHaMeTpoM OT 1 go 6—8 M, riiyGuHO# He Gonee 1,8 M u IIOwWaAbio
naa ot 0,8 go 30—50 m2. 3rtu Gacceitnbl, cGOpHBIe WIH MOHOJIMTHBIE, H3TO-
TaBIMBAIOTCA M3 [HILEBOro AIIOMHHHUA, Hep)KaBelOlWIEeHd CTaM, CTEKJIOIac-
THKOB, NIOJIH3TWIEHA, BUHIIIA, aKPWIA H T. 1. H BCe pexe U3 OeToHa.

CoBpeMennoe dopeneBoacTBO npeabanider K BaccefiHaMm crefy iouiHe
TpeGOBAHMA: MX BHYTPEHHAS NMOBEpXHOCTb AOIDKHAa 6bITb IN1aAKOH, YTOODI
TIpH CONPHKOCHOBEHHH C Heit pbiba He TpaBMHMpOBalach, 6acCeHbI TOKHDI
6bITb CAMOOYMINAIOUIUMMUCA, He BHIAENATb TOKCHUYECKHX BellleCTB B BOAY,
ObITh NPOYHBIMH, YAOOHHIMH 1A TPAaHCIOPTHPOBAHMA, MOCTYMHBIMM A
OYHCTKH M CTEpHIIM3AIMH, KOPPO3HECTOMKHMH, MOBEPXHOCTb HX HE MOJKHA
CnocoGCTBOBATh BHEApEHHIO (OJIe3HETBOPHBIX OpPraHW3MOB B CTEHKM Oac-
CeifHa,

EfickuM CygOpeMOHTHBIM 3aBOIOM M JCTOHCKHM pPbIGOIOBELK UM
KOJNX030M ’Masik” BBINIYCKAalTCA pa3jIMyHble CTEKJIOIIaCTHKOBbIe Gaccei-
Hbl 1A KYynbTHBMpoBaHua ¢openu. Kpyrnbie GacceitHbl MMEIOT IHAMETP
1,5 1 5 M npu Bbicote 1,3 u 1,7 M cooTBeTcTBeHHO. B BacceiiHe co3maerca
Kpyrosas uMpkynauua Bopabl. Cyck Bopbl ocyuiecTBifeTcs B LeHTpe Bac-
ceilHa Yepe3 ypOBeHHbIH CTOAK WIM [OHHBIA Bomocmyck. Kpyrneiit GacceitH
MOXeT GbiTh OBOpYROBaH MONONHUTENBHBIM CITHBOM i pbiObl. ITOT CIIMB
COeIMHEH C TpyOGOMpOBOAOM 1A TPaHCMOPTHPOBAHUA PbIObI K LEHTpallb-
HOMY COPTHPOBOYHOMY YCTPOHCTBY, >XMBOPbIOHOM MalllpHe M T.[., YTO
CMOCOGCTBYET YMEHBLICHHI0 AONIM PYYHOro Tpylda M MNpenoXpaHseT pbiby
or nospexnaenui. Kpyrnoiii GacceH nuametpoM 1,5 M NpenHa3HaueH s
BbIpalllHBAHUA MOJIOMH, 2 5 M — KPYNHOMH panyxHoit popenu Maccoit 3—4 kr
(puc. 10).

B nenrpe GacceiiHa BOKpYr ypoBeHHOro crosika (cm. puc. 10) obpa-
3yeTcs “MepTBasg 30Ha”, KoTopasg TeM Gojblle, YeM GOnbllle OTHOLLEHHE
nvameTpa GacceitHa K ero rnybGue. [{na 3Tofl 30HbI NpH nogave NMpHpOL-
HOH BOJBI XapaKTepHO HU3KOe cofepkaHHe Kucnopona. OnHaKko B KPYTJBIX
GacceHaxX CKOpOCTh TeYeHHA OGBIYHO BbhIllie, YeM B NPAMOYTOJIbHBIX.

Kpyrnbie GacceifHbl caMOOYMIAIOTCA Nydllle TPH MeHbLIEM pacxomne
BOJbI, YeM MPAMOYTOJIbHbIE TOTO e 06bema, yTo uMeeT GOJIbILIOE 3HAYECHME
B CNyvae NpHMeHEHHs OKCHreHauuH. Kpyrnesie OaccedHbl MCMONb3YIOTCA
TaK)Ke IS COnepP)KaHUA MPOU3BOAUTEIIEH B HATYJIbHBIH H HEPECTOBBIA MepHOL.

CneuuanpHO U1 BhIPAIIHBAHHA MOJIOOH pafly>XHOM ¢Opesiu BbIyCKaIOT-
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b 2

Puc. 10. Kpyrnble creKnonnacTykoBble GacceHbI uamMeTpoM 1,5 M [Uis MOJNOOHM H
5 M IS TOBapHO#t phIGhl H PEMOHTHO-MAaTOMHOIO CTAaJiA:

GacceftH pHameTpom 1,5 M: @ — B c6oky; 6 — BHA cBepxy; 8 — oOumit BHI Kpyr-
noro GacceitHa nuameTpom 5 M; 2 — cxema UMPKY/ISuuH BoObl B Kpyrnom GaccefiHe

CA MNpAMOYTOJIbHbIE MNPAMOTOYHbIE CTEKJIOIUIACTHKOBBIE OaccelHpl VIH-
Hoit 2,5 u 3,7 m npu umpute 0,8 u Boicote 0,6 m (puc. 11). B uentpe Gac-
cefiHa ONMXXe K BOJOCNYCKY HaXOMUTCA CETYaThIH CbeMHbIH OpPH30HTalIb-
HblH 3KPaH, 3aKpPbIBAIOMIMH OTBEPCTHE, H3 KOTOPOrO BBIXOAMT MOIHITHIIE-
HoBasg Tpy6a nmameTpoM 63 MM, mepexopsilas B MOBOPOTHbIH BOJOCHYCK
TeJIeCKOIHYecKoro Tuma. Eciim BbIHYTh YpOBeHHyi TpyOy M3 BoOoclycka,
TO BOMAA CO NHa GacceidHa uepe3 ceTyaThlii 3KpaH M JIpeHaX yHIeT B CIIHUB,

a 6acceitH MpH 3TOM OYHCTHUTCA.
Hupkynauua B NpsAMOYrojbHBIX NMPAMOTOYHBIX OacceifHax MOXeT Xa-

PaKTepU30BaThCA HaNHYHEM ’MepTBBIX 30H” M OTHeN ‘HbIX MeJIKHX 32BHX-

W
)

<8\

' a

Puc. 11. CrexnonnacrukoBsi#t NpssMoTOUHbIH GacceftH 15t Monomu:

795

70

a - Bup c6oky; 6 — BUA CBepXy
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Puc. 12. Crek/ONnjaacTMKOBbie MOHOJIMTHbIEe 6accelHbI ¢ 3aK pyIJIeHHbIMH
yrinamu:

a — ans Monoau; 6 — ong roBapHo#t pbibsl

pennii. [IponykThl 0O6MeHa MOTYT CKanMBaTbhCA B ~’MEpPTBBIX 30HAX’’, H MO-
TYyT MOABIATBLCA YYaCTKH, obemHeHHble KucnopoaoM. HaxoxneHHe pbiGbl
B TaKoOW 30He NPUBOOMT K cTpeccy, K rubenu. Ina Toro uroGnr M3bexarh
3TOTO ABJIEHMA, HEOOXOOMMO BHHMMATEIBHO OTHECTHCh K KOHCTPYKLMH
BTOKAa M BbITOKa B 0acceiiHe, pacxody BOAbI M ApYruM napaMerpam. Ilpu
HeIOCTaTOYHONH CKOPOCTH NMOTOKAa B NMPAMOYTOJbHBIX NMPAMOTOUHBIX Gaccei-
HaX TNPOMYKTbl XKU3HEOEATENIbHOCTH H OCTaTKM KOPMAa CKalIMBAIOTCA HA
[He GacceiHa.

Ilpu BhIpalMBaHUM padyxHOH ¢opeld B NMpAMOYroibHbIX OacceHax
pbIGBl MOTYT CKaIUIUBaTbCA B OAHOM M3 ero YrJoB, HallIbIBaTh APYT HA
ApYTa, YTO NMPUBOIMT K OeHIUTY KHCIOpOAa B 3TOM MecTe, a TaKxXe K IO-
BPeXXAeHHAM pbIOBI.

B CCCP BpimyckaeTcA Lejlag CepHsi KBaJpaTHBIX CTeKJIOIUIACTHKOBBIX
GacceilHOB ¢ 3aKpyIVIeHHbIMH YrijlaMH, KaK MOHOJIMTHBIX, TaK H COOpPHBIX
CEKUMOHHBIX, pa3MepoM OT 1 X 1 1o 4 x 4 M u rny6Gunoit oo 1,2 m. Ha prc. 12
NPEeACTaBIICHbI IBa THIIA MOHOJIHTHBIX 6acCEHHOB, IO3BONAIOIMX BbIPALLMBATD
panyxHyio ¢bopelb A0 AOCTHXEHHA el Macchl 5 r (Gacceitn 1x 1x 0,6 M)
¥ dhopenb Maccoit 5—80 r (Gacceitn 2x 2 x 0,8 m).

B GacceitHax ceKUHMOHHOTO THNA pa3MepoM 4 X 4 X 1 M MOXHO He TOJb-
KO BBIpAalIHBaTh TOBapHyH0 pbIGy, HO U coepXaTb PEMOHTHO-MATOYHOE CTan0
(puc. 13). Bce 3tH GacceiiHbl OCHamieHbl AOHHBIM BOMIOCIYCKOM, pacroso-
)KEHHbIM B LIEHTpe, H BbIHECEHHOM HAPYXY CIIHBHOH apMaTypOil MOBOPOTHOTO,
TENECKOMHYECKOro WIH KOMOHHMpPOBaAHHOTO THIIA, CheMHBIMH CIIMBHBIMH
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Puc. 13. CrexnonnactukoBbifi CeKUHOH- o160
HbI# GaccefiH:

a — Bup, cOoKy;, 6 — BUp CBepXxy

190
1230

pelieTKaMH C pa3jIHyHbIM pa3MEpPoOM
aued. LMpkynauusa Boabl B KBappat-
HbIX GacCeiHaX C 3aKpyITieHHBIMH yT-
JlaMHM HMeeT, OYeBUIIHO, MOUTH TOT Xe
XapaKTep, YTO M UMpKYIAUMA B KpyT-
nom BacceitHe.

Mpd MCNONB30OBAHUM M TPECHOM,
M MOPCKOH BOIbI CTEKJIOIUIACTHKO-
Bble 6acCeHbi OTIIMYAIOTCA MHOTMMH
npeumyilectBaMH. C HX IOMOILBIO
BO3MOXHO:

YBEJIMYUTh IUIOTHOCTh [OCaAKH
pbi6bl mo 100—150 xr/m® mpu Bbico-
KON HMHTEHCHMBHOCTH BOJ006MeHa;

CHU3UTh NOTPEOHOCTD B IUIOLAJIH J
A 6acCEHHOBBIX YCTaHOBOK

3KOHOMHO HCIOIb30BaTh BOAY;

OCYLIECTBNAThH BU3yaNbHbIH KOHTPOJIb 32 pbiGOit B J11060€ BpeMs

OCYWIECTBJIATb KOHTPOJIb 33 CAHUTAPHBIM COCTOSIHHEM M MNpPOBOIMTD
npoduiak THYeCKHE MEPONPHATHA

4300

u3beratb NOABIEHUA 'MEPTBBIX 30H” NpPH NPaBWIBHOH KOHCTPYKUHH
BOZOMNOMAYH H BOAOCNYCKaA;

OOOUTBLCA CaMOOUMIIEHHA NpPH ONpefeNleHHOH CKOpOCTH MOTOoKa B Oac-
CeiHe;

CBECTH K MHHHMYMY [1OTepH OT pbIGOAAHBIX IITHL H XHBOTHbIX;

MOMECTUTb 6acceHOBble YCTAHOBKHM TNOH KpBIly,4TO 3HaYMTENbHO
YAYYIIUT yCJIOBHA Tpyaa phiGOBOMOB, a TaKXe OACT BO3MOXKHOCTb CO3/aTb
HY>KHY!0 OCBEIIIEHHOCTb M YMEHBIIWTb WIM [OJIHOCTBIO JTHKBHAHPOBATDH
obpacTaHue HaccedHOB;

aBTOMAaTH3UPOBaTh IPOLIECC KOPMIIEHHA phIb;

YMEHBILYTh TPYOO3aTPATHI NMPH 3KCIUTyaTauMH (10 CpPaBHEHMIO C MpyHa-
MH H KaHaJlaMH) . ’

Ina KynsTHBHpOBaHUA ¢opeiM pa3nuUYHOR MacChl B MOPCKOM, mpec-
HOM M CMENIRHHOH BOJle PEKOMEHMYeTCA MCIOJIb30BaTh pa3jIMYHbIE CTEKIIO-
IU1acTHKOBbIe Gacceiinbl (Tabn. 22).

Mpu 3kcnnyatanuu prIGOBOPHOro 06OpynOBaHMA HEOGXOIMMO MOM-
HUTb, YTO BHYTPEHHHH [EKOpATHBHbIA CJIOH CTEKIIOIUIacTHKOBOro o6opy-
[OBAHHA YYBCTBMTeNIEH Kk aBpa3uBHOMY BO3MEHCTBHIO, a CamMO 0GOpPYyHOBa-
HHe — K MeXaHMueCKMM ynapaMm. bacceiHbl YyBCTBHTENIbHbI K DPEXHMY
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22. PexoMenayeMbiit pasmep Gacceiinos (+) H ypoBeHb BOJbI
npyu Ky NbTHBHPOB3HHH (openn

Pasmepsr, M YpoBeHb Macca pbib, T
Mapka GaccefiHa BOJBI, M
IUIH- LUHUpH-|BBICO-| THY- 0,3~ 5— [20—| S0— [Gonee
Ha HAa | Ta |OuHa 5 120 ]50| 150 | 150
KM 02.101004 1,3 1,1 05 04 0,1-0,2 + - - - -
KM 02.101006 1,3 1,1 08 06 0,1-04 + o+ - - -
HUIIA-1 17 15 08 05 0,1-0,3 + + - - -
KM 02.202005 23 21 0,7 05 0,1-0,3 + o+ o+ - -
KM 02.202008 23 21 1,0 08 0,1-0,6 -+ 4 + -
HUILLA-2 23 20 0,7 05 0,1-0,3 + o+ o+ ~ -
KM 03.404010 44 43 1,3 1,0 0,1-0,8 - - = + +
KM 02.2508065 27 08 o8 06 0,1-04 + o+ o+ _ —
KM 02.3707060 38 08 07 06 0,1-v4 + o+ o+ + -
JIC-3 30 10 10 10 0,1-0,8 + o+ o+ + -
KM 02.1515 1,7 15 15 14 1,3 S - -
KM 02.5017 50 $§0 L7 47 1,5 - - = + +

3K CNyaTaldHd, ¥ UX HeOOXOAHMMO YCTaHAaBJIMBATh TaK, YTOObI HAaBJIEHHe BO-
Abl ObUTO paBHOMEDHO paclpefe/ieHO 110 BCeH MOl AHa.

Onpit 3KCIUIyaTauUWM 3KCMEPUMEHTANIbHOK JIOCOCeBOH 0aibi B 30HE
BIIa)XKHbIX cyOTpPONHKOB ¢ MOBBILEHHBIM COfepXaHHEM MOPCKOH COJIM B
BO3/lyXe B TeUCHHE IJIUTEILHOTO BpPEMEHH MOKa3al, YTO O6bIMHBIE CTaJIbHbIE
eMKOCTH, TpyObl, 3alIOpHas apMaTypa, JeKTPOHACOCH! 1A NMPECHOH BOMbI
OKa3aJIMCh HEMPHUTOOHBIMH AJIA 3TUX YCIIOBUH H MOPCKOM BOZIbI.

[IpakTKoit nOKa3aHO, YTO CTpOMTenbCTBO OacceiHOB M3 GeToHa yiA
BBIPAIMBAHUA pbIOBI MaJONEpCleKTHBHO M3-32 OLICTPOrO pa3BHTHS TEXHO-
JIOTHH KYJIbTHBHPOBAHHUA.

Lenecoobpa3Ho HCNONb30BATL JIeTKHe KOHCTPYKUHH, KOTOpbIe MOX-
HO JIerKO [OeMOHTHPOBAaTh, 3aMCHHUTD, IIDUBECTH B COOTBETCTBHE C TpeboBa-
HHAMU HOBOH TEXHOJIOTHH.

B Hacrosuiee BpeMs NpPOM3BOOMTCA OTEYECTBEHHOE CTEKIIOIMIACTHKO-
BOe ppIGOBOAHOE OGOpPYHOBaHME, NO3BOJNAIOIUCE OCYIIECTBIAThH BECh TEX-
HOJIOTHYeCKHH NMpOLECC BbIpAllIMBAaHHA pajyXHOH ¢(OpenH, HAYHHAA C HHKY-
GaumMu MKpbI M KOHYasA COAEp)KaHHeM NpPOHU3BOHUTeNled, KOTOpPOE XOPOLIO
ce6s 3apeKOMeHIOBaIO NpH paboTe Kak C MpecHON, TaK U ¢ MOPCKOH BOJIOH.

OGopynoBaHue nns Boxpononaun. )Keno6Ga npedHa3HaueHbl AJIS CHA6-
)KEHUs BOJIO# MHKY6AaTOpOB M MHTOMHUKOB.

Brinyckatores xeno6a gByx tunos — paamepoMm 400x 400 1 400x 200 mm
(nmmnoit 3000 mMm). OHu CHaGXalOTCA HeOGXOTUMBIM KOJIMYECTBOM TpPOH-
HUKOB, KPECTOBHH, OTBOHOB U NOACTaBOK (pHC. 14).

XOpOILUUMH 3KCMIYaTalHOHHBIMM KayeCTBaMM MpPH HUCMOJIb30BaHHH
MOpPCKOH M NpecHOH BoAbl 00Nafaer 3anopHas apmMaTypa yCNOBHBIM quaMe?-
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Puc. 14. Bogopacnpenenurenbible ycTpoicrBa :
@ — cxema YCTaHoBKM; O — BOOopacnpedenuTeNlbubli kenob

poM 50 u 100 mMm (puc. 15), H3roToBiIeHHas W3 MOJMITWIEHA BLICOKOMH
IUIOTHOCTH: TPYGbl HapyXHbIM AuaMeTrpom 63 u 110 MM Tsxenoro THma,
sarnyuwiku guaMerpom S50 u 100 mm, tpoiauku — 50x SO u 100 x 100 mm
H NMepexonHbie NaTpy6ku nog orBoast — 50 u 100 Mm.

Kopmopa3snatuukn, aBrokopMymikd. Bo MHOrux oreuecTBEHHBIX tho-
peneBbIX XO03AHCTBAX KOpMIeHHe GopenH A0 CHX MOP MPOU3BOAAT BPYUHYIO
nyTeM pa30pacbiBaHHA TpaHYJIMPOBAaHHOIO KOpPMA MO MOBEPXHOCTH BOMIbI.
B uenax ynyuiieHus mnpouecca KOpMIIEHMA M IKOHOMMH pafoued CHITBI
NPUMEHAIOT KOPMOPA3IaTYHKH U AaBTOKOPMYLIKH.

ABTOKOpPMYILUKH — 3TO YCTPOHCTBa, KOTOpble BBIAAIOT KOPM NO Tpebo-
BaHUIO pPbIGBI, KOTOpasA IA 3TOr0 OTKJIOHAET MAATHUK WIH Hepraer 3a
OycHHKY, NMOITOMY HeoOXOmMMO BbIpaGOTaTh Y PbIObI COOTBETCTBYIOLLHUI
pednexc. Cpeau pbiGOBOIOB HET €AMHOr0 MHEHHA B OTHOLUEHHWH HCHOIIb-
30BaHUA aBTOKOpMyllek. OXHH CYMTAIOT, YTO
B crae, xoraa dopens norpeGnsaer Gosnblie
KOpMa, YeM B OJHHOYKY, 3TO BedeT K HE3KOHOM-
HOMY €ero HCIOJIb30BaHHI0, MOXET HaOnioaaThCsA
nepeefiaHHe M, KaK CneacTBUE, OXHpEHHe Neye-
HM, MO3TOMY HEOOXOIMMO HOpPMHMpOBaTh CYTOY-
HyI0 103y kopma. Jlpyrue npeanovyMTaoT KOp-
MHTb ¢GoOpenp U3 aBTOKOPMYLIEK M INpH 3TOM
He OTMeyYaioT H36bpITouHOro MoTpeliieHus Kopma.

Kopmopaspatuuk — 310 YCTpOMCIBO, KO-
TOpOe BbUJaeT KOpM pbibe MO CTpOro omnpefde-
JIEHHOH TmporpaMMe, COCTaBIIEHHOH ppiGOBO-
poM. KopmopasgaTyMkd MOryT HMMeTb Me-
XAHUYECKHMH, OJJIeKTPHYECKHH, NHEBMATHUeCKHH

Puc. 15. MonuatuneHopbift KpaH pgHamerpom 50 MM
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Wid rugpasnudeckui npuson. [TostoMy mis aBTOMaTHYeCKOro KOpPMIIEHHA
pbiGbl MCHONB3yeTCA Lelas CHCTeMa, KOTOpas COCTOMT M3 NOHHMXAKIero
TpaHcopmMaropa nepemeHHoro Toka (¢ 220 mo 24 B), onepaumoHnoro u
May3Horo Ta#Mepa, T.e. 6I0Ka ynpaB.ieHMA, KOTOPBIA MO3BOJNACT MOAKITIO-
YHTb K HeMY ONpe[efieHHOe KOTHYECTBO KOPMOpa3gaTuukos. biA nHeBMa-
THUECKMX KOPMOPAa3[JaTUHKOB MOMOJIHUTENIBHO TpebyioTca KomIpeccop H
LLIJTAHTH BMECTO 3JIeKTPONPOBOMKH U1 NMOABEACHHA BO3YXa K pa3faTYHKaM.

CeronHs HajaxeHO NMPOU3BORCTBO KOPMOPA3NATYKKOB € EKTPONPHBO-
aoM gna monongu ¢opend mapku UKB, smectumocTs OGyHkepa KOTOPBIX
cocrasiser 2,5 1. K HuM Brinyckaercsa 6nox ynpasienus MA, nosponsio-
ILUA peryJIHpPOBATh NPOJOJIKUTENIBHOCTD M YAaCTOTy KOpPMIIEHHH OJIHOBpe-
MeHHO A 40 kopmyuek cepun UKB (puc. 16).

ITonGop THNMa KOpMOPA3HaTYHKA MPOUIBOLHUICA C YYeTOM HHIMBHMIYaslb-
HOH Macchl pbIObI, KOJIMYECTBA M MACChI BCEH BbIpauMBaeMoOi pbiObl M pa3me-

prve
ey

8

Puc. 16. Ycrpofictea mis MexaHMyeCKo# pa3fayd KOpMa B CTeKJIOIUIaCTHKOBBIX Gac-
CeitHax :

a — Kopmopasgatuuku: I — Kpsnuka, 2 — GyHkep, 3 — NogBON MHTaHHUA, 4 — IEKTPO-

MoTtop, 5 — Ban, 6 — pacrnpenenuresibHBIA AMCK, 7 — PeryIMpoBOYHad rafika; 6 — aBTo-
KOPMYUIK2; 8 — CXeMa YCTaHOBKH KOPMOPA3[ATUMKOB
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pa 6acceitHa. ITpn MOHTaxke KOpMOpa3faTINKa pacnpeae/IMTeNIbHOE YCTPOHCT-
BO pacnonarait BOJM3M NOBepXHOCTH BOAbl. KopmopasnaTuMku OOJxHBI
GbITb CMOHTHPOBaHbI HA YCTOHYMBOM OCHOBaHHH M B TO )Xe BpeMs He Me-
aTh NpoBeAeHMI0 pbIGOBOOHBIX onepauuid B GacceitHe. Kopmopaspatymk
[O/KeH ObITh JIETKOMOCTYNEH [JIA perylnupOBaHHA W 3aMOJIHEHHA KOPMOM
OyHKepa.

[Ipy WKCMONb30BaHMM KOPMOPA3NaTYMKOB M KOPMYIUEK CHMKAETCA
KOHTpOJb 33 BbIpaliHBaeMoH pbiGoii. B X03AiCTBaX C nepeMeHHbIMH YCIIO-
BUAMH cpefibl OOMTaHUA NMpHUMeHeHHe KOPMOPa3JATYHKOB MOXKET HaTh OTPH-
LaTeJIbHbIH pe3ynbTaT. B XO3sficTBax e C OTHOCHTENIbHO NMOCTOSHHBIMH
YCNIOBUAMH COLEp>XaHHUsA 3aTpaThl Tpyda 3a CYET NMPHMEHEHHA aBTOMaTH-
YeCKMX KOPMOpa3maTYMKOB yMeHbinawTcsa. ClenoBaTeNbHO, B KaXaoOM
KOHKPETHOM Cliyyae HeO6XOAMMO INMpOaHAIU3MpOBaTh, KaKHe BO3MOXHOCTH
HMeIOTCA I aBTOMAaTU3aLMM KOpPMIIeHHsa ¢opelid B YCIOBHAX HAHHOTO
XO3AMCTBA U KaKOH 3K OHOMHYeCKHH 3¢ ek T 3T0 MOXKET AaTh.

ABroMatu3zamus. Co3maHHe aBTOMAaTH3HPOBAHHOM CHCTeMbl KOPMIICHHA
¢ npumeHeHueM IBM nossonser yBenuuuTh 06beM NMPOU3BOACTBA TOBapHOH
¢openn, noBwiCHTh 3¢ PEeKTHBHOCTb ee BbIPAIIMBAHHA M COKPAaTHTh JOJIIO
pyuHoro tpyga. Kpome Toro, cosmaHme aBTOMaTHueCKOW CHCTEMBbI H3Mepe-
HHA M KOHTpOJSA TAKHUX NapaMeTpOB cpelibl, KaK COOEep)KaHHe pacTBOpPEH-
HOTO KHCJIOpOAa, TeMnepatypa, pH, cogepixanue ammuaka, ypoBeHb 3arpss-
HEHHA BOJOMCTOYHHKOB M 6acceHHOB, [aeT BO3MOXHOCTb YJYYIIHMTH Befie-
HHMe TeXHOJIOrHYecKOro Nnpouecca.

CucreMa aBTOMAaTHuUeCKOro KOpPMIIeHHs ppiGbl HOIKHA 6bITh HAaNEKHON
BO u36eXaHHe 3HAYMTEJIBHBIX IKOHOMHUECKHX MOTepb. OHa Takike HOJDKHA
NpenyCMATpPHUBATh BOZHHKHOBEHHE Pa3NiMYHBIX ONMACHBIX s PbIGBI CHTYALMA.

ABTOMAaTH3aUMA KOpMIIeHHMs pbIGBI NMpeAnonaraeT NMpoBelieHHe pacyeTa
KOJIMYeCTBa KOPMa B 3aBHCHMOCTH OT CO/Iep>KaHHUs PAaCTBOPEHHOIO KHCIIO-
poda, Temmneparypnl Bopabl, pH, uHouBMpayanpHOM W oOlIe# Macchi poiObI
C HCMONb30BAaHHEM HayYyHO OGOCHOBaHHBIX HOpM KopmieHus. IIpu aBToMa-
TH3HPOBAHHOH CHCTEME KOPMIIEHHA [O/DKHO OCYIIeCTBAATbCHA COIIacoBa-
HHEe TNpOIrpaMM, 3a10KeHHbIX B IBM, ¢ KOHKpETHBIMH YCIOBHAMH BbIpa-
wuBanuA ¢Qopend. Tak, KONHYECTBO paCTBOPEHHOrO B BOJe KHCIOPOAA
apnAercd (paKTOpOM, OrpaHHYMBAIOIIMM KOpMJIEHHE, NMO3TOMY HOpMa pas-
OJa4Yd KOpMa [IO/XKHA COOTBETCTBOBATh CONEP)KAHHIO KHCIIopOaa B GacceiHe.
[Ipu aBTOMAaTH3aMM KOPMIICHHA YYHTBIBAETCHA €XECYTOUYHbIH NMPUPOCT pbIObI.
UHTeHCHBHOCTD KOpPMJIEHHA MOXeT ObITh JTHG0 NOCTOAHHOM B TeYeHHe BCEro
OHA, 1u60 nepemeHHOH. Oneparop HOJMXeH HMeTh BO3MOXHOCTb 3a1aTh
MaKCHMANbHYI0 WIH MHUHMMAIbHYI0 MHTEHCMBHOCTU KOPMJIEHHA Ha NEpBYIO
WIH BTOPY10 IIOJIOBUHY [HA.

BBemeHue aBTOMATH3alUMM KOpMIIEHHA pbiObl IMO3BONAET [pHBJIEYb
0BCNTY>KMBAIOIMA MMepCOHANl XO3AMCTBA K BBIMOJIHEHUIO APYTUX Ollepaluii,
YTO MOBbINAET 3¢eKTUBHOCT paboThl XO03s#CTBA, YBenMuuTb Ha 40 %
TeMII pocTa pbibGbi, HO KOPMOBO# KO3POUIMEHT [P 3TOM OKAa3biBAeTCA
BbIllIe, Y¢M [IPH PYYHOM KOPMJIEHHH.

65




MNpumenenne IBM B dopeneBoncTse M03BOJNAET HAKAMIHBATD CIEMYI0-
Iy WHGOPMAlHMIo: KOMKYECTBO pPHIG B KaxmoM GaccediHe, MX cpenmuui
Bec, OB6LMiA BeC pbIGbI 32 MEepHOM BbIPALIMBAHMA, OTXOH, CYTOUHbIE NO3bI
KOpMa, pacXofi KOpMa, KOpMOBOH KO3 @HUMEHT, HCMONb30BAHHE KOpMa,
KpOMe TOTO, pacXof, BOAbI B KaXaoM Dacceiine H o6LIMA, CKOPOCTH TeYeHHA
B GacceilHax, COflepXKaHHE pPACTBOPEHHOrO KHCIopopa, Temmnepatrypa, pH,
KOHIUEHTPalHA aMMHaKa, CyMMapHOe TellJIo MCIONb3yeMOi Boabl (rpafyco-
[HH) , TPOIOXUTENILHOCTD CBETOBOrO Mepuona. Bee 3TH maHHble HeobXomu-
MBI i PAalMOHANBHOTO BeleHuA npolecca BolpaiuBaHua. Bes mupopma-
LMSA, OTHOCAILAACA KAK K [JAHHOMY, TaKk M K Nobomy [pyromy nHio, MO-
XeT BbIBOOHMTHCA HA IKPaH PUCIUIER. '

MpuGopsl KoHTpons 3a KavecTBOM Boxbl. OTeuecTBEHHAsA MPOMBILLIEH-
HOCTb BBIMYCKAET pa3jIHuHbie NpHOOPHI i KOHTPOJA 32 KaueCTBOM Cpefbl,
u B yactHocTH TepMookcuMeTp H-20-UOA, xoTopbli M3rOTaBIMBaeT MeX-
KONX03Hasg cynoBepdb IcTpbiGaKKOIX03c0103a. TepMOOKCHMMETP Mpe/Ha3-
HAvYeH VIS OINpe/ielIeHHA KOHLUEHTPALMH KUCIOPOMa M TeMIlepaTypbl BOQHOH
cpellbl B pbIGOBOMHBIX XO03aHcTBaX. [IuTanue npubopa aBTOHOMHOE, ZMamna-
30H M3MepeHHsA KOHIeHTpauuu kucnopopa — ot 0 go 20 mr/n, a Temnepary-
pl Boapl — oT 0 0 35 °C. Tpu6op MMeeT aBTOMATHYECK VIO TEMITEPATY PHYIO
KOppeKuMIo, cHabxeH 3amacHeiM npeobpa3oBaTenieM KOHLEHTPAUMH KHCIO-
poza u CyMKOi I paboTbl B NOJIEBbIX YCIIOBUAX.

OTevecTBeHHbIH MOPTATHBHBIA H3MEPUTeNb KOHLEHTPAUMH THOKCHOA
yrnepoga UT-8107, koTopsiif COCTOMT H3 HATUMKA, H3MEPHTENbHOro 6oxa
H COeIMHUTENBHOrO Kabels, MpeaHa3HaueH 1A M3MePEeHHA KOHIUEHTPAaLUH
[MOKCHAA YIJIEpO#a B TMpPOM3BOACTBEHHBIX M MONEBBIX ycIoBuAX. OCHOB-
Has NOrpelIHOCTb U3MEPEHHA cocTaBliAeT He Gonee £ 5 %.

OtTeuecTBeHHBIH MOPTATHBHBIA M3MEPHTENb KOHUEHTPaLHH aMMHAKa
UT-8108 cocrouT M3 paTuMka, H3MEpHMTENBHOro 65I0Ka H COeIHHHUTENILHOTO
KabeNs M NpenHasHaueéH 1A M3MEpeHHA KOHLEHTPAUMH aMMHaKa B ITPOH3-
BOICTBEHHbIX M IMONEBbIX YCHOBHAX. OCHOBHasA MOIpelIHOCTh M3IMEPEHHA —
He Gonee £ 5 %.

O6a npubopa ¥MET aBTOHOMHOE MNWTaHUe ¥ LUGPPOBYI0 HHOUKALMIO
Ha CBETOMIHONAX, YTO OOecneYHBaeT MX IKCIUTyaTauMIo B pas3yiMYHBIX KIHMa-
THYECKHX M TPHPOIHBIX YcIOBMAX npu mioBoi ocseuleHHOCTH. [TpuHpmm
neAcTBUA obGecreyuBaeT HENMpPEPLIBHOCTh KOHTPONA 33 COHEPXKAHHEM IMOK-
CHOa yriepofaa ¥ aMMHMaKa B BO/Ie HeMOCPE[CTBEHHO B MeECTe U3MEpEHHS,
He TpeByeT 0T60pa NPO6 M JAPYrHX NOMOJTHUTENBHBIX ONePALMH.

1A u3MepeHMsA CONEHOCTH BOMAbI MOXHO HCNONb30BaTh apeomerp. C
€ro MOMOWIBIO ONpefeNAT IUIOTHOCTh BOABl, a 3aTeM [0 CHEUUATIbHbIM
TaBnuuaM — cosleHoctb. Kpome TOro, onpeneneHue COJEHOCTH MOXHO OCY-
IIECTBJIATL C MOMOLIBI0 pePpaKTOMETPa NMPH HATMYHUHM IIKATbI COJIEHOCTH,
eCJIM )K€ OHA OTCYTCTBYET, COJIEHOCTb HAXOMAT Iy TEM IepecyeTa.

[lopratuBHblit NpubGop sAmoHckoro npowssopcTsa “Xopu6a” Mopenu
U-7, paboraiomuii aBTOHOMHO Ha aKKYMYJATOpe, NpedHa3HaueH Ijia U3Me-
PEHHA MATH NMapameTpoB BopHOM cpenpl: pH, TeMnepaTypbl, pacTBOPEHHOTO
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B BOJe KHCIOpOMAA, COJIEHOCTH uepe3 3NEKTPONpPOBOMHOCTD H MYTHOCTDb
BOObl B TNOJeBbIX WIM naGoparopHbIXx ycnoBHAX. Bce marumku npuGopa
PacIOJIOXEeHbl B OJTHOM BOJOHEeNpOHHIaeMOM Gnoke. [Ipu BkiloYeHuu B pa-
GoueM COCTOSIHHH HaXOAATCA BCe maTuMku npubopa. [Ipu nomowmu nepexiio-
yaTels MOXHO H3IMepHTh JI060H H3 BbIlIENEepeYUCIEeHHBIX NapaMeTpoB. B
3TOH MOMENH MCNOJb30BAHBI CBETONHOAbI 1A MHOMKALMH H3MEPEHHOIO
3HaYeHHA Ha JHCIITIee.

Henmocrarkom u3MepuTebHbIX NPUGOPOB ABJIAETCA TO, YTO OHYU HOJDKHBI
paboTarb NMOCTOAHHO, B NPOTHBHOM Ciy4ae NpuGOpbl BBIXOOAT H3 CTPOA.
Kpome Toro, onut Tpe6yIoT fe pHOAHUECK O KaTHOPOBKH.

JNeKTPOHACOChl H TeIUIOHACOCHI, TelI00OMEeHHWKH, aBapHI{Hasi CHI'Ha-
ma3aumA. B coBpemMeHHOM ¢opelleBOOCTBe BCe vale NpUXOOMTCH mnpube-
rath K MOMOLUM 3/IeKTPOHACOCOB. OHH HOCTaTOUYHO 3¢ ¢eKTUBHBI H HafeX-
Hbl [IPH NMpPAaBWILHOM NOgOGOpe, NMpaBWIbHOH 3K CIUTYaTalH U COOTBETCTBYIO-
[EM TeXHHYECKOM ODCITY >KHBAHUH.

B Hacrosmee BpeMs NMpOMBILUIEHHOCTb BBIMyCcKaeT GOMbIIOE KOJIHYECT-
BO HacOCOB pa3lIMUHOTO THIIA, KOTOPble OTIMYANOTCA ApPYr OT Apyra Moul-
HOCTbIO, ITPHHUMIIOM [EHCTBHA, TeXHHUeCKMMH XapaKTepUCTHKAMH M BO3-
MOXXHOCTAMH MpHUMeHeHHA. TIpaBHIbHbIA BBIGOP THIIA HacOCa OYEHb BajKeH,
TaK KaK 3aTpaThl, CBA3aHHbIe C INMEpeKaYHBAHHEM BOMbI, MOTYT OKa3aTbhCs
BTOPOH CYIeCTBEHHOH CTaTbeil pacxofa B XO3ANCTBE IMOCIe 3aTrpaT Ha KOp-
Ma. [lostoMy Heo6XxogMMO TOYHO 3HaThb Pacxoj BOAblI B XO3AWCTBE MO Me-
cALaM M MMeTh HaGop HacocoB COOTBeTCTBYMOIeH MowHocTH. A Mopckoit
BOJIbI AOJDKHBI NPUMEHATHCA ClleLiMaIbHbIe HACOCHI.

IIpumeHeHHe MeXaHHYeCKOH Mopaud BOAbI OOYCIOBIMBAET HCINOB30-
BaHHE CHCTEMbI aBTOHOMHOW aBapHHHOM CHUTHAJIM3ALUH, C MOMOIIbK KOTO-
poit o6cyXMBaOIMH IepCOHAN ONOBEIAETCA 00 aBapuHu, HaMpUMEP OTKITIO-
YEHHH 3NIEKTPO3IHEPrHH, BbBIXOAE M3 CTPOA HAcoca, 'POMKHM 3BYKOBBIM
WX CBETOBBIM CHTHATIOM.

B aBapHiHO# CHIHAJIM3aLMK YACTO HCMOJIb3YIOTCH 3NIeKTPOKOHTAKTHbIE
MaHoMeTpbl (3KM). ITpn 3aMbIKaHHH KOHTAKTOB JaTYHMKOB OTPHLATENbHBIHA
MOTeHUMaJ nonapmaer Ha 6a3zy TpaH3uctopa MII2SB u oTkpbiBaeT ero, npu
3TOM yYepe3 IMMUTTEP-KOJUIEKTOP HAauMHaeT MPOXOAUTh TOK. 3aropaercs
COOTBETCTBYIOLIAA JIaMIIoyka, cpabarbiBaeT o6luee pesie 3ByKOBOH CHIrHa-
nu3auuu P, BKITI0YaeTCA 3ByKOBOH CHI'HaJl, BTOPOH KOHTAKT pelle MOChUIAET
CHTHAJI B [AeXYpHbIH NYyHKT ONepaTopa Ha aHaioruuHyw cxemy. HepaGo-
TAIOIMH JATYMK MOXKHO OTKJIIOYHTDb BhikmiovuatesieM T (puc. 17).

B nocnemguue rogpi ppi60BOABI HOGWIHMCL HEMAIBIX YCNEXOB B yMEHbLIe-
HUM OTPHLATEJILHOTO BO3MEHCTBHA OKpYXKawoueHd cpelbl, B YACTHOCTH TeM-
NepaTypbl BOMbI, HA MPOLECC BbIPAIHBAHHUA dopennu.

B knumatmyeckux ycnopuax CCCP Boma uMMeeT ONTHMAJIbHYI0 TeMile-
paTypy Wi BbipaMBaHusA dopenu nuum 3—6 mecaueB B roay. Ilpomuts
3TOT NMepHOJ NMOMOTralT TeIJIOBble HAaCOChI, COCTOALHE H3 3/1eKTPOHACOCOB
pPa3’nHYHOM MOILLHOCTM M JJeKTpPHYeCKOro mnoporpesarteis. CreuuannHoe
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Puc. 17. CxeMa aBapuiHO# CHIHAJIH3ALMH:

A - parwixy IKM; T — tpansucropst MI1256; JI — cHrHanbHble NaMnoykH; R — co-
nporusneHne MJIT 0,25 4,3 k; V — muognr 1220 wnu [1226; By — TymBnepsi BKIIOHE-
HHA (BBIKMIOYeHn); Py — pene MKY48; Pyjy — KOHTaKTHI pernte

06opynoBaHKe MO3BOJIAET HCHOJIb30BaTh TEMJIOBbIE HACOCh! B KayeCTBe OXJIa-
OMTes.

Tennosbie Hacochl MMEOT CHCTEMY aBTOMATHUECKOIO peryiHpOBaHMA,
CHHXarllyi0 NoTpe6GlieHHe 3HEPrHHM IPH MCIONb3OBAHMKM HACOCOB He HA
NOJHYyI0 MOIMHOCTh. JI1s paboThl TEMIOBBIX HACOCOB HEOGXOOUMO ClelHalb-
HOe caHTeXHHYeckOe O0GOpymOBaHHe, a2 TAKXKe TeIULIOOOMEHHHKH, NMO3BOJIAI0-
IMe HCIIONb30BaTh TENJIO OTPaGOTAHHON BOMAbI WIH APYTHX TEMIOHOCHUTEIIEH.
3a pyGexxOoM B pbIGOBOACTBE LIHPOKO NMPUMEHAKT IUIACTHHYATbie Tenyoob6-
MEeHHHKH, B KOTOpPBIX TelJIOTA NepedaeTcs uepe3 pasfeiieHHble YIIIOTHe-
HHAMM MeTalUIMUeCKHe IUIACTHHbI. ['pymnna IUIacTHH NOMeIaeTcs Mexay
PaMOA H IOABWKHOA IUIMTOH M CTATHBAETCA B MaKeT IMpH nomow Gonros.
Jloxanu3auua yIUIOTHEHHH, B YaCTHOCTH KOJIbIEBbIX, MO3BOJIAET HANPAaBUTH
NOTOK XMAKOCTH Ha MapajUleJIbHO WIH MOCIEeA0BAaTeIbHO MOAKI/IIOYeHHbIe
rpynipl IWIaCTHH. THN TerIOOGMEHHMKA, KOJNMYeCTBO TPYNN M IUTACTHH B
HEM MOTYT ObITb Pa3jIHYHBIMM B KAXKAOM KOHKPETHOM ciiyyae. [ MOPCKO#
BOAbI HeOOGXOOAMMO IPHUMEHATh TelUIOOOMEHHHKH H3 KOPPO3HECTOHKHX
MaTepHAJIOB.

OGopynopanne mns peiGoBoaubix onepaumit ¢ ukpoit. [Ipu npoBeneHun
Pa3THYHBIX TEXHOJIOTMYECKHX ONEepaluii HCHONb3YIOTCA JIPHUCIOCOBIeHHs
H 060opyfiOBaHHe, KOTOpBle O6GNer4anT Tpyn ppiGOBOAA M YJNIYYLIAIOT TEXHO-
JIOTHYECKHH Tpoluecc, NMpuYeM 3T0 0GOpyAOBaHHe, KaK NMpaBwlioO, He BbHIyC-
KaeTcs OTEeYeCTBEHHOH MPOMBILIIEHHOCTbIO, HO MOXEeET GbITh H3rOTOBIIEHO
B YCJIIOBHAX XO3AHCTBA.

YcrpoiicTBo nis c6opa HKpbI pangy>xHoi#t (OpeNIH COCTOMT M3 JBYX fiepe-
BAHHLIX AUMKOB TPEyroibsHOK ¢oepmMbl, BCTaBsAEMbIX OOMH B Apyroi (puc.
18). HapyxwHblit AuMK BHINONHsAET (YHKUMIO NMOACTABKH I BHYTPEHHETrO.
Ha 6oxo0BBIX IIOCKOCTAX BepXHell YaCTH HapYyXXHOrO ALKKA HMEKTCHA B
napbl npope3edl, KyfAa BCTABIAIOTCA PYYKH BHYTpeHHero siuka. OcTpble
yrJibl AIMMKOB 0Ope3aHbl Ha S—7 CM M CKpernJieHbl METAJUIMYeCKOH IUIacTH-
HOM. JIHO BHyTpenHero fuIMKa W3roTAaBJIMBAcTCA M3 METAUTHYECKON HIIH
CHHTETHYECKOH CeTKHM C pasMepom AueM 3—3,5 mMMm. Hkpy ortuexuBaior
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Puc. 18. Ycrpoiicrso ans c6opa HKpBI:

a — HapyXHbI#t SUIMK; 6 — BHYTpeHHHH AUINK

BO BHYTPeHHHH JAIMMK HA CeTKY, BHM3YaJIbHO OIICHUBAIOT, MOJIOCTHAaA XHA-
KOCTb CTeKaeT, a 3aTeM IIpH NOMOLUM py4YeK BHYTPEHHMH AIIMK HM3BJIEKAIOT
H HKpPY CHBAIOT B CyXYI0 SMAIHPOBAHHYI0 eMKOCTb I OINIOJOTBOpPEHMUA.

s pa3zMelleHHss eMKOCTEH ¢ HKPOH BO BpeMf ee HaGyXaHWsA MCIOJIb-
3y10T pbiboBopHbii cTon (puc. 19). Ilo BceMy nepuMeTpy Crojla ¢ HHXKHEH
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Puc. 19, PuiGosoakit cTon mnd Haby xaHuA HKpBI:

a — Bup, cBepxy; 0, 8 — BHA c60Ky; I — cheMHEIe KpoHIITeH#HLI; 2 — oTBOp OTpabo-
TaHHo# Bombl; 3 — BomonopmawwKe Tpy6bl; 4 — WTYuephbl ANS NOABONA BOAbI K eMKOC-
TAM C HKPOH
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CTOPOHBI NMPOXOIMT 3aMKHYTbIH Xenob® mia cGopa OTpaBOTAHHOH BOMBI.
IMocpenuHe cToNa Ha Tpex CbEMHBIX KPOHIUTEHHAX KpenATCA ABe TpYObI,
o KoTopbiM nomaerca Boja. Ha koHie Kaxpmo# TpyGbl HAXOMATCA HOCO-

Bble KpaHbl, B TpyObl BNasHbl COCKH OHaMeTpoM 5—10 MM, Ha KOTOpble
HafieBalOTCA CHIIMKOHOBble TPYOKHM ¢ KpaHMKaMH U1 MOJAYH BOMbI B €M-

KocTH ¢ HKpo#. Ha npoTuBONONOXHLIX KOHIAX TPY6 HMeKTCA pe3pba u Myd-
Ta U1 MO0OKJIIOYeHHA K CHcTeme Bopomopmaud. [Tocne okoH4aHuA HepecTO-
BOH KaMIIaHHH KPOHIUTEHHBI ¢ TpyGaMH IEMOHTHPYIOT M CTOJIBI MCIOJIb-
3YI0T [J1A POBefeHUA pa3IMuHbIX prIGOBOIHDBIX OMeEpPaLHH.

B npouecce MHKkyGanmu MKpbl OTGHpaioT noruGiume MKpuHkH. B llBe-
uMy, AnoHum, Utanuu cyuecTBYWT ClieliMajibHble YCTAHOBKH I OTGOpa
MEPTBOH HKPbl H OJHOBPEMEHHOrO OINpeleNieHHA OTXOHA M KOJIMUECTBA
XKHBOH MKDPbl. ITO MOBOJILHO CJIOXHbIE M JOPOTOCTOALIME YCTPOHCTBA, pa3-
JIMUHBIE HX MOHEIH MMEKT IPOU3BOAMTENbHOCTh OT 200 ThIC. HO 1 MuH/yY
OTCOPTHPOBAHHBIX HMKPHHOK. COpPTHPOBaHWe NPOU3BOOMUICA C INOMOILUbIO
ONTHYECKOH 3JIeKTPOHHOH CHCTEMBI, KOTOpas YNpaBiifeT 3J1€KTPOMHEBMa-
THYECKHM CeJIEKUMOHHBIM YCTPOHCTBOM. MakcumanbHag ouinbka rnpu copTH-
poBaHuM M nopcdete cocraBinser 0,5 %. OueBHAHO, TaKkHe MaILMHBI HeoBXO-
OMMO MPHMEHATh B KPYNHbIX XO3ANCTBaX, MUTOMHHKAX, Ile HHKyDHpyloTCA
MHTHOHbI UK pHHOK.

CyuiectByioT pasnuuHble npucnocoGiienus, obnervaiouue Tpyn puiGo-
BOAa npu oT60pe MepTBO# HKpbl (puc. 20).

KosnnuectBOo HKpbl Qopenu onpemenanT ¢ NOMOLIbI0 BECOBOTO, 06beM-
HOro WIH cyeTHOro meroma. HaubGomee mpocr M ymoGeH cueTHbIH MeTon,
NpH KOTOPOM MCMNOJIb3YeTCA TaK Ha3piBaeMbid Npubop bpanpirerTepa,
NpeAcTaBNAOUMA cOOOA NIACTMACCOBYI0 IUTaCTHHKY, B KOTOpPO# CHeNaHbI
yriaybneHus (THe3a), COOTBeTCTBYIOLIMe AMamMeTpy ukpsl. Ha mHe kaxmoro
THe3[1a cAefIaHbl AbIPOYKM Ui CTOKA BOADI, MONAHaloileil BMeCTe C UKpPOH.
[IpuGopoM, kak COBkOM, GepyT H3 Taza MKpMHKH, KOTOpbIE IpH JIETKOM
BCTPAXMBAHMM Pa3MeEIIAlOTCA B rHe3fax. 3HasA uucJIO THe3d B npubOpe M KO-
JIHYECTBO B3ATHIX MOPLUMH HKPBI, HETPYOHO ONpenenuts M ee ofilee KONHU-
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Puc. 20. Mpucnoco6nenns g or6opa MepTBO# MK PBI:

@, 6 — NUHUETHI; 6 — MUNeTKa; 2 — pe3uHoBad rpywa; 0 — cudoH ans orbopa mepr-
Bol uKpsl: ] — MeprBafd ukpa, 2 — nepdopUpOBaHHBIA HAKOHEUHHK, 3 — CTEKJIHHAA
TpyOKa, 4 — CHNMKOHOBBIH LUNAHT, 5 — MegHas Tpy6Ka, 6 — oTo6paHHas HKpa
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Puc. 21. MpucnocoGnenns o NOACYSTa HKPHHOK

a — npubGop BpanmureTrepa (cuerHslft Merom); 6 — npubop s onpeneNeHUs KOMH-
YecrBa MK pbl 06beMHBLIM MeTOmOM: I — BOpOHKa, 2 — NepenuBHaA Tpy6ka, 3 — MepHBIf
UMNHMHAD, 4 — HKpR, 5 — NpHEMHas eMKOCTb

yectBOo (pHc. 21). 3Has o6GbeM MKPHHKH, OOlee KOJIHYECTBO MKpbI ONpe-
OENSIOT 1O KONHYECTBY BOZbI, BBITECHEHHONM MKPOW B MEpHbIA LWIMHID.

Kanenshnua mns npodHnakTHiecKHX H neueGHBIX pacrBopos. jia npo-
dbuwrakTHyeckoit 06pabOTKH MKpbl M PbIObI Npu GacceiftHOBOM MeTOxe BbIpa-
LIMBAHHA PeKOMEHOYETCA MCIONIb30RATh KanenabHuuy (puc. 22), KoTopas
no3ponfer o6pabaTpiBaTh. MKPY M pbify B mpouecce MOAAuUM BOABI MyTeM
no6apneHHs Karnenlb KOHLEHTPHPOBAHHOTO MpodWIaKTHYECKOro pacTBOpa
B BOy B MecTe ee MOCTYIUICHKS B phIGOBONHYI0 €MKOCTb, YTO NMOMOTaeT
u36exaTb CTpeCCOBBIX V1A pbIObl cHTyaumi. Y3nmbl M AeTalmu KaleabHOH
YCTAHOBKH H3TOTaBJIMBAIOTCA U3 MJIACTHKOBBIX MaTepHAJIOB.

Puc. 22. Cxema xanenbHoOH y CTaHOBKH
mia npobunaktudeckor o6paGoTKu
HKPEI ¥ phIGBI;

1 - pacxomHad eMKocTb C mpodu-
NaKTHYeCKHM pacTBopoM; 2 — TpyGo-
nposox miA nojawd npoduiakTu-
YecKOI'o pacrBopa B phIGOBOOHYIO
eMKOCTh; 3 — pelrylIHpoBOYHbIe Kpa-
Hol; 4 — TpyGorpoBonm mnA mopa-
ui Boabl B GaccefiH; 5 — pniGoBop-
Hbif GacceitH; 6 — eMKOCTh A
npodpuwiaKTuyeckoro pacrpopa; 7 —
nojcTaBka mnfl Hacoca; 8 — pyuHoit
HWIH 3NeKTpHYeCKHMH Hacoc; 9 -
nomaowwmit TpyGonposon; 10 — ne-
penuBHO#’ Tpy GonpoBop,
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Puc. 23, HckyccTBeHHbIH pud OnsA BbI-
HepXHMBAHHS BBIKJIOHYBUIMXCH JIHUHHOK

UckyccrBennnrit pud. IIns BbI-

OEepXHBAaHUs CBOGOOHBIX IMOPHOHOB

9 dopenu B npAMOTOuHbIX 6GacceiiHax
C IUIOCKMM [HOM MOXHO WCIOJIB30-

BaTb BMECTO rajibkM HCKYCCTBEHHbIA

D pad (puc. 23), KOTOpbIH ymyuuIaeT
YCIIOBHA BbIIEpXXMBAHHA IMOPHOHOB,

3aCTaBJIAA MX PABHOMEpHO pacnpepe-

naThcA B HEM. [IpHMeHEeHHe HCKYCCT-

9 BEHHOro puca Nno3pojAer YBEJIHUMTH
TUIOTHOCTb MOCagKH 3MOpPHOHOB B 2—
3 pa3a no cpaBHEHHIO C HOPMATHBHOM.
Pud npencraBnser coGOH pAn [JUIMHHBIX Y3KHX IUTaCTHH C 3arHYTBIM BEPXHUM
KpaeM, YJIOeHHbIX onepek GacceitHa, OHH HMEIOT HAKJIOH (457) B cTopoHny,
NIPOTUBOIMONOXHYI0 TeueHUIo Boapl. [InacTunbl puda M3roraBIUBaOT U3 CHH-
TETHYECKHX MaTepuasioB. PaccrosHHe MexXOy HHXHHMH KpasdMu IUTaCTHH
60—70 mmMm. ITo Bceilt X mIHHE UMeeTCA [IBa psAQa FOPHU3OHTAILHBIX TPOPE3EH.
Bacceit mns 3aBepuieHMs MHKYOGauMH MKpbl, Bblaep)kuBaHus cBobon-
HbIX 3MOpHOHOB H MoOApaMBAHHA NTHUMHOK ¥ Monomu. IIpu 3amepuienHu
HHKYOalMH HKpblI M BBIAEPKHMBaHHM CBOGOIHBIX 3MOPHOHOB Jiydllle BCEro
NPUMEHATh LPAMOTOYHBIH OacceliH mmuHO#K 3, wMpuHoW 0,8 M BHICOTOH
0,6 m (puc. 24). Ha gHo GacceiiHa mo Bceit ero JjIMHe YKIafbIBalOTCA TpY-
Obl C OTBEPCTHAMM IHAMETPOM 3—4 MM, MPOCBEpPIEHHbIMH Yepe3 5—7 cM,
KOTOPbIe Y NMPOTUBOIONOXKHOH HAPYXHOH CTOPOHbI GacceiHa 3aKaHUYHBAKOTCA
KpaHaMH, TNpeOHa3HayeHHbIMH A NpoMbiBKM Tpy6. CBepxy Ha TpyOsi
TePpMETHYHO YKNAXbIBAETCA JIOXKHOE AHO M3 CTEKJIOTACTHKA, B KOTOPOM
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Puc. 24, Cxema Gacceitva st BhIAEpKHBAHHA BLIKJTIOHYBIUHXCA JIMYMHOK M NMOMpAILIH-
BaHHUA MOJIOOM

a — BHA cBepXy; O — BuA cGoky; I — xopnyc GacceitHa; 2 — Tpy Gl NS NOOAYH BOMALL:
3 — neperoponoxu; 4 — orBepcTHs B TpyGax; 5 — JAIUMTHEIA ceTHaTHIH 3KpaH; 6 —
KpaHbi ANf NpoMbBKH Tpy6; 7 — Bomocnyck (D 110 MM); 8 — ropu3oHTAMLHbIA
3aLUMTHBIA CeTHaThI KpaH; 9 — NIOXKHOe AHO C OTBepCTHAMH; I(0 — HMCKYCCTBEHHBIH
pud; 11 — nopcraBka pna GacceHa; 12 — cervaTwift 3KpaH BeicoToM 50 mm; I3 —
TpyGa g nofauy BOALI CBepXy
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MMEITCA OTBEPCTHA [JHAMETPOM 3 MM, pacmoJjIOXKCHHbie B I1aXMAaTHOM
nopfAaKe Ha paccTosHHM 5—7 cm papyr ot gpyra. Boga momaercs uepes Tpy-
Obl mMOA, JIOXKHBIM OHOM M NoOcTymnaer B 6accediH Yepe3 OTBEPCTHA B HeM.
Ha noxHoM OHe ycTaHaBIIMBaeTCA MCKYCCTBEHHbI pHd, a HA HeM — ppIbO-
BOJHbBIE pAMKH C MKPO#l (Ha CTaguM NMUTMEHTALMH [J1a3).

Taxo# GacceitH HeoGxomum NpH NMpoBedeHHH MHKYOAlMM MKphbI B alma-
paTax BepTHKAJIbHOro tHma. B Gaccefie MMEIOTCA NMeperopoaKH i paBHO-
MepHOH mopauM Boawl cBOGOmHBIM 3MGpuOHaM. B BepxHeid 4acTu GaccerHa
BOMA MOAAETCA B BOMAONpPHEMHHK IIMPHHOH 15 cM, 06pa3oBaHHbIH CTeHKa-
MH GacceifiHa ¥ repMETHYHO YCTaHOBJIEHHOW NeperopoJKoO#d C peryinupyeMon
BbICOTOH, B HH)XKHeH YacTH CiieflyIolled 3a Heil meperopofKH HMeeTcs ceTya-
ThIf 3KPaH BBICOTOH 5 CM. Ha MPOTHBONOJNOXHOM KOHIe GacceitHa nepepn
BOJOCNYCKOM YCTAHABJIMBAaEeTCH CbeMHbIN 3ALMTHBIA CeTYATHIA 3KpaH ¢
pa3mepom suen 1,5-2 mm. Ilpn mHkyGauuu Boma nopaercs uepes JIOXKHOE
JHO, NpH BBIIEPKHBAHHH CBOGOMHBIX IMOPHUOHOB — Uepe3 JIOKHOE OHO H
CBEDXY.

YcrpoiicrBa mis coprHpoBaHMf ¢opeym. Ilpu BbIpalliHBaHHH ¢OpeH
Heo6XOMUMO MMepHOOUYECKH NMPOBOLOUTbL €e COPTHPOBAHHE, HAUMHASL C TOTO
MOMeHTa, koraa ¢opens gocruraer macceol 0,6—0,8 r. ITa onepalus ABIAETCA
OOHHM M3 HaMbonee TpymoeMKHX mnpoueccoB B ¢openeponcrBe. Cymecr-
BYIOT pa3jiHyHble YCTAHOBKH, YCTPOHCTBA, NpHCNOCOQIEHHA Ijif COPTH-
pOBaHHA pbiGbl, KOTOpbIE, KAK NPaBHIIO, NMpeaCTaBNAKT COBOH MexaHHuye-
CKHe YCTPOMCTBA, COCTOAIUME M3 ONpedesIeHHOro YMC/Ia HAKJIOHHBIX TUIOC-
KOCTeH B BH/le BpallalOLUXCA POJIHKOB WIH INIOCKOCTEH ¢ H3MEHAIOLMMHCS ’
paccTosHUAMM Mexay HUMH. Hanpapnsiomme 3acoOHKH, CMOHTHPOBaHHbIE
MOA 3THMH IUIOCKOCTAMH, pacnpedessioT pbi6y B pa3nuuHble 'eMKOCTH,
pacroJsioXeHHble IoJ] YCTAHOBKOM.

UmeroTca nBa THNAa COPTHPOBAIbHBIX ALIKKOB (puc 25). CoprupoBans-

a

Puc. 25. Ycrpo#tcTa s COPTHpOBaHUA pajly xHo#t popenu:

COPTHPOBANIBHLIN AMK: @ — mid dopenn maccot or 0,6 mo 300 r; 6 — gns dpopenu
macco#t 0,6 — 50 r; 8 — cmeHHas rpeGeHka
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HbIi ALIMK NEPBOrO THUMa HMeeT LieJibHbIE CMEHHbIE PELIETKH C pasMepoM
siuer oT S po 30 MM, KOTOpbie YCTaHAaBIMBAKTCA B ClACHHANbHBIE IETH
Ha ero aHe. Pasmep aummxa — 0,7 X 0,6 M. Ilpy ucmoab30BaHHM COPTHPO-
BaJILHOTO ALIXMKA TAKOro THIA HeoGXOnMMBI 1Ba 6acceiiHa pasmepomM 2 X 0,8 X
x 0,7 M 1A HaKOIJIEHHA OTCOPTHPOBAHHOW pbiGbl. COPTHPOBANbHBIA ALMK
yCTaHaBJIMBAeTCA B O[JHOM M3 GaccedHOB B €ro TOplieBo# yacTH. Ppiba nocryna-
eT B COPTHPOBAJIbHBIA AUMK, KOTOPbIA HECKOIbLKO pa3 MOJHUMAETCA U OlTyC-
Kaercsa BBEpX M BHH3. 3a 3T0 BpeMs pbl6a MeHBIIMX pazMepoB NpPOBaJIH-
BaeTcAd 4epe3 pellleTKy, a Goliee KpYNMHas — OCTaeTcA B COPTHPOBATILHOM
ALIHKe, 4 3aTeM M3 Hero nonajaeT B Haxopswuincs panom bacceiit.

CopTHpOBaIbHBIA AMK BTOPOTO THMa HMeeT WiuHy 40, mmpuHy 30 u
BoicoTy 20 cM. B HuxHeil ero vactM Ha GosTax NpHKpeIUIeHbI CheMHbIE
rpeGeHKH, B Ma3bi KOTOPhIX BCTABNAIOTCA MeTAJUTHYeckHe (aIIOMHHHMEBbBIE)
Tpy6ku. Huamerp npumeHsembix TpyGox 0,5—1,5 cm. Paccrosuue mexmy
Tpy6KaMU perysupyeTcs B COOTBETCTBHH C pasmMepoM pbibbl ¢ NMOMOIbIO
rpe6eHOK. Ppiba MomMemaercs B AMMK, HAXONAMMIACH B BOME, 3aTeM AIIMK
HeCKOJIbKO pa3 NMOJHMMAaeTCH M3 BOJbI U CHOBA OIYCKAeTCA, H MPOHUCXOMUT
pasgenenhue poibGbl Ha pBe pa3MepHble rpynnbl. COPTHPOBAILHBIA AUIKK
ClledyeT H3TOTaBJIMBATH U3 IETKHUX U KOPPO3HECTOMKHX MaTepHaoB.

PoiGoBonnsie cauku. s npoBefeHHs PasjIMUHBIX phIBOBOMHBIX OMeEpa-
LMH Gonbloe 3HayeHHe MMeIOT pbIGOBOMHBIE CaukH, GopMa H pa3Mephl KO-
TOPBIX 3aBHCAT OT pasMepa pbIObl, a TakXKe oT ¢GOpMHI U pa3MepoB Gacceii-
Ha (puc. 26).

B xo3siicTBe noiixeH GbiTh GONBILOH HAGOP CAYKOB Pa3THYHON (OpPMbI
M pa3sMepa, JIerKHX H ynoGHbix B pa6ote. Kapkac cauka moymxeH GuiThb M3-
TOTOBJIEH U3 KOPPO3HECTOHKOro MaTepHasla, a CaM CayoK — M3 MeJIKOAYEHC-
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Puc. 26. PsiGoBonHble cayky Ansa paGoTsl ¢ MOJIOIHIO :

@ — pis oTioBa peIGbi B MPAMOYTONBHBIX eMKOCTAX; 6 — O/sA OTIIOBA pbIGHI B KBal-
paTHBIX eMKOCTHX; 8 — 14 OTJIOBa MOJIOJM B HHKY GallMOHHBIX annaparax
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TOi Oe3y3noBOH pJenH, YTOGBI KaK MOXHO MeHbllle TPaBMHPOBATh pbiby,
10 TOH Xe NMPHYMHE He PEKOMEH/IyeTCs IPUMEHATH INyGoKHe CauKH.

Yucrka GacceiHoB. B mnpouecce BbipamiuBaHMs pbiGbl HEOBXOOUMO
yucTHTy Gaccertinl. Hago nommmth, uto HmEKOpaTMBHBIA BHYTpeHHMH CIOMH
CTEKJIOIUIACTHKOBBIX HacceitHoB Gourcs aGpazusHoro sosgeicTeus. [loatomy
YHCTUTh CTEKJIOIUIACTHKOBbIe GacceilHpl HeOOGXOOMMO MATKHMH BOJIOCAHBI-
MH weTKamy, naenvio. lletkn momxHbl GbiTh pa3HOOGpasHoit GOpMBI, YTOGHI
MOJXHO OBUIO OYHMCTHTH BCIO BHYTDPEHHIOI IOBEPXHOCTh PbIGOBOAHOrO 0GO-
pYIOBaHHA.

TpancniopmipoBanHe HKpHI # pbiObl. TpaHCNIOPTHPOBAHME MK PbI OCYILECT-
BJIAIOT C MOMOIUBI0 CNEUHANbHBIX H30TePMHMYECKMX ALIMKOB-KOHTEHHEepoB,
M3rOTOBJICHHBIX U3 NIEHOMJIACTa WIIH APYTOro HETENJIONPOBOAHOTO MaTepHaJia.
Hxpy nepeso3sAT BO BiaxHOH aTMOcdepe HA pamkaXx B MapieBbIX cajider-
Kax. i NepeBo3KH MaybkoB ¢openu Maccodl no 1 r NpUMEHsIOT KOHTeH-
Hep H-19-MKB. Bnaropaps xucnopogHomy 6alioHy, KOTOpbIM CHaGeH
KOHTeHHeD, [IJIMTENBHOCTD TlepeBO3KH MOXeT cocTaBaATs 30 4. Ijis TpaHcnop-
THPOBAHHA MOJIO[IM, TOBapHOH pbiGbl M TpoU3BOAMTEsIEH (OPENH HCHOJIb-
3yerca aBTouucrepHa ALIIIT-2,8/53-12. B Heil nmpegycmoTpeHo oGorauenue
BOJIbI KHCIIOPOZOM H OCBOBOXOEHHEe ee OT HHOKCHAA yIJepoha M XJIopa
nyTeM IPOAYBaHUA Yepes Body Bo3ayx '. Ilpu aspaumu Boasl BO3QyXoM WIH
KHCJIOPOJIOM HCIOJMIb3YIOT AMCnepraro, ° (paclbUIHTeNIH) KHCJIOpPOJa, KOTo-
pbie BbIpabGaTLIBAIOT MeJbYANILIHE My3bipbKH, YTO 3HAYMTENIBHO MOBBILIAET
KO3 PHUUKEHT pacTBOpeHHA KHuciIopoja B Bope. JJia NepeBO3KH B3poc-
JIod ¢openH M MOJIOOYM HCHONB3YIOTCA ClEUHaTbHble >XHBOPBIOHBIE Ba-
TOHBI.

[ToMuMoO mnepeuyHcCiieHHBIX Bblille NpHGOpPOB, MalIMH M 06OpyHOBaHuA,
B COBpPeMEHHOM ¢(OpeleBOACTBe HCMOJNB3YIOT MAacCy pasIHYHBIX TeXHHYe-
CKMX CpefacTB, annaparoB M npucnocobnenuit. I10, Hanpumep, annaparsl,
npefHa3HaYeHHble 1A OUYHCTKH Bcero OHa GacceiHOB OT mecka, Wia, rpsAsH,
¢dekanuii MyTeM OTCACHIBAHWA, YCTAHOBKH 1A KOpPMIIEHHA pPbIObI, KOTO-
pble COCTOAT K3 KOHTEeHHepa IJia XpaHeHHs H OXJIAXIEHHA KOPMa M 103aTO-
pa, HeNAlmero KOopM Ha mopuu or 1 o 260 r; KOUIEKTOpSI, [ie KOPM
OYMIaeTCA OT INbUIEBHAHBIX NMpPHMECEH; 3NEKTPOHHBIE CHCTEMBI, OCYLIECTB-
AAOIMe KOHTPOJdb 33 BCEMM IIPOLECCAaMH, CBA3AHHBIMH C KOpPMJICHHEeM;
ruapoxenoba ais nepesoaa MOJIOAHM U3 ofHOro GacceHa B Apyrou.

B coBpeMeHHBIX (GOpeNleBbIX XO3ANCTBAX NMPUMEHAIT TAKXKE IepelBHXK-
Hble KOMIUIEKChE I 0071083, B3BEILUBAHUA U NOTPY3KH MOJIOAH H TOBapHOH
pbibbl, NepeABHXHbIE COPTHPOBAJIbHBIE MAIIMHbI, 'KOHBeRepbl, NOMbEMHHKH,,

asparopbl. IIpu momow prIGOHACOCOB NMPOU3BOAAT BLUIOB phiObI U3 pbIGO-
YNOBHTENEH, OTHENeHHe ee OT BOJIbI, B3BELIMBAHHE H NOTPY3KY Ha TPaHCIOPT.

B 3akmioyeHHe HeOGXOOMMO OTMETHTH, YTO 663 NpPHMEHEHHA MEXaHH-
3aUMM W a3BTOMATH3ALUMH TpPYAOEMKHX IPOM3BOACTBEHHBIX INPOLECCOB B
¢openeBoncTBe 1 0coGeHHO Ge3 NpHMeHEHHs MHAPOTPAHCIOPTa HEBO3MOXKHO
CYIECTBEHHO NMOBBICHTh YPOBEHb NMPOH3BOxCTBa pbiObl (1o 20—30 T Ha oxHO-
ro paborawiuero) .
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NNEMEHHOE AENO B $OPE/IEBOACTBE

Cenexkups ¢operm B CCCP. Cenexumonnas pa6ora B ¢opelieBOACTBE
3HAaYHTENIBHO OTCTaeT OT IUIeMeHHOH paGoThl B xuBoTHOBOACTBE. IlpHuMHA
3TOTO OTCTaBAHMA KPOETCA, OYEBHOHO, B OTCYTCTBHM 3OHAJIbHBIX CeJiek-
LHMOHHO-IUIEMEHHbIX ¢OpeneBbIX XO3ANCTB, OCHOBHOH 3afayed KOTOPBIX
[OJKHO 6bITh NpOBefieHHe  CeJeKLHOHHO-IIeMeHHON paboTel ¢ dopenbio,
a TakXe CHaG)XeHHe TMTHBIM TUIEMEHHBIM MaTepHalloM ¢(openeBbIX XO-
3AUCTB IIA (POPMHUpPOBAHUA BBICOKOKAYECTBEHHBIX CTajl NMPOH3BOOMTENEH.

B HacTosee BpeMA HCNONb30BaHHE HHIYCTPHANBHBIX METOMIOB KYJIb-
THBHPOBaHUA (opein TpebyeT 3aKpeniieHHs y BbIpalIMBaeMOH pbibbI Ompe-
IelleHHbIX CBOMcTB. Pa3paBGoraHa MeTOOMKAa OLEHKH MPOH3BOJHUTeNIEH IIO
pa3MepHO-BECOBbIM M penpOAyKTHBHbIM NMPH3HAKAM U KayeCTBY MOTOMCTBA.
Mpu 6accefiHOBOM BhIPALUMBAHUM (pOpETH NMPHMEHAIOT OOHOKPATHLIA paH-
HHii MaccoBbIil 0TGOp C BBICOKOH HanpskeHHocTbio. Ha miuems or6upaior
HauGosiee K pymHbIX 0cobeil, KOTOPBIX BbIPAIUMBAIOT IO OJIOBOrO CO3peBaHUA
C Lefbl0 GOPMHPOBAHMA CENEeKIMOHHOrO ctaja. [lpHueM BbIpallHBaTh CeJIeK-
IMOHHbI MaTepuan HeoGXOOMMO B OGBIYHBIX YCIOBHAX INpPOTrpecCHBHOH
NpPOU3BOACTBEHHON TeXHONMOTHH C NMpHUMEHeHHEM INPOU3BOJACTBEHHOH IUIOT-
HOCTH MOCAAKH, CejieKLUHUA JOJDKHA XOpPOLIO KOHTPOJMpOBAaThCA BO H30exa-
HHe BO3MOXHBIX OLIHOOK.

Paamep pbiObl He MOIDKeH ObITh eOMHCTBEHHBIM KpHTepHEM OTBOpa.
Opnu pbi6bl MOryT OBITb KpyINHEe ApPYTHX He TOJIBKO 33 CYeT GpICTpPOro
pocta. OHM MoryT GpITh Ha HeCKONbKO He[edb CTaplile, MOIYT BbIpally-
BaTbCA B GoJiee GIarofipHATHBIX YCIOBHAX MJIM MMETh Jyyline kopma. Imb-
PHOHBI, BBIKJIIOHYBLIMeCA U3 OOee KPyNMHOH MKpbI, BONblIe TeX, KOTOpbIE
BBIKIIOHYIHCh U3 Menko#i. Ho 3710 He 3HaumT, yTo MX pOAMTENH 06A3aTENBHO
ABNAIOTCA OBICTPOPACTYIIMMH OCOBAMH, OHH NMPOCTO MOTYT ObITh CTapiie
H NaBaTh 60Jiee KpYIMHYIO HKpY.

Or6upaemas misa IUleMeHHON pabGoTbl pbiGa noyKHA GbIThb BbipauleHa
M3 OIHOH MAPTHH HKPbI, ONJIOAOTBOPEHHONW CMEILAHHOW CIIEPMOH HEeCKOJIb-
KHX caMmMuoB. Poourenu mojkHb! ObITh OMHOTO BO3PacTa M MO BO3IMOXKHOCTH
OfiHOro pasMepa. OmIONOTBOPEHHasA MKpPa MOJKHA 6piTb NMPHUMEPHO OHHa-
KOBOH, UMeIoleil He3HAUMTE/IbHbIe OTKIIOHEHHA OT cpefqHero pa3mepa. Mo-
NIOfib HAI0 COPTHPOBAaTh, KOTAa OHa NOCTHrHer Maccel 1-1,5 r. ¥ orcoptu-
pPOBaHHBIX CeroneTkoB ¢openu 06bIYHO He oOHapyKHBAeTCA [OCTOBEPHBIX
pasnuukid Mexay camuamH U camkamu. [lpu Bcex Bapuamax"p,anuux COpTH-
POBOK COOTHOIlIGHHE [10JIOB Y MOJIOOH pafyXHOH ¢Opesid B KOHIE NepBOro
Ce30Ha BbIpauiuBaHHsA cocTaBiseT 1:1. OTcoprHpoBanHylo pbIby He Clefyer
coiepxaTh B OTAENIbHBIX EMKOCTAX.

B Hactosmee BpeMsa OGOCHOBaHA BO3MOXHOCTb JIMHEHHOH CeNleKLIHH
B ¢openeBoacTBe M WA Hee pa3paboTaHbl paUHOHAIBHbIE CIIOCOOBI OLEHKH
IUTeMeHHbIX KayecTB ¥ KOMOHMHALMOHHO#R cnoco6HOCTH caMuoOB. [IpuMeHeHHe
3THX METOJIOB NO3BOJIAET COKPAaTHTh MaTOYHOE NOroJIoBbe CAMLOB B 4—5 pas.
CosmaHa cxeMa KOMIUIEKCHOH OLEHKM CaMLOB M caMeK (opean Mo 3Kc-
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TepbepHBIM H PeNnpOayKTHBHBIM IOKa3aTe/lsM, a TaKXKe [0 KayecTBY MOTOM-
crsa. PaspaGoran meronnonGopa poAMTeNbCKHX Iap Ha OCHOBe MX TeHETH-
YeCKHX OCOGEHHOCTeH. ITH MeTOObl ABJIAIOTICA METOHOJIOrHYeCKOH OCHO-
BOH [JIA CO3MAHHA PpEerHOHATIbHBIX TOPOOHBIX TPYNN pagyXHOH ¢OpesH.

PriGoBonnas xapakrepHcTMKa camuoB. M3BeCTHO, YTO BBIXHBaeMOCTbH
M pa3BuUTHe 3MOPHOHOB OmNpenmeNAOTCA INaBHBIM OOpa3OM HHAMBHAYaJIb-
HbIMH OCOOEHHOCTAMH CaMOK, TeM He M€Hee NMOTOMCTBO HEKOTOPBIX CaM-
LIOB, NOJIYYEHHOe NMpPH CKPEIUUBAHUK C Pa3HBIMH CAMKAMH, pa3jIMYaeTCA TeM-
fIOM POCTa W BbDKHBAEMOCTbIO. B CBA3M ¢ 3THM npo6iieMa O0TGOpa M HHOH-
BHAYaJIbHOH OLEHKHM CaMIOB NpHoOperaer misa dopeneBoacTea Goblioe
3HayeHue.

CxopocTb pOCTa caMUOB H CaMOK B OllpefesieHHbIH NepHO/ OHTOreHe3a
HeoguHakoBa. Ha mepBoM rogy >M3HM npH copTHpoBKax vepe3 30 win
50 pHeit moclle Hayala AKTHBHOTO NUTAHHUA Y MOJIOOM pajgyXHoi ¢opeiu
COOTHOILIEHHE [OJIOB cocTaBiser npumepHo 1:1. TpexkpaTHble COpTHpOB-
KH B TeueHHe BTOPOrO Tro/ia KH3HH pe3KO CMeUlaloT COOTHOLIeHHE [0JIOB
B CTOpPOHY CaMIOB, YTO 06ycrnoBieHO 6OJlee BHICOKHM TEMIIOM MX pOCTa.
It PaxKTOpPhl HEOGXOMMMO YUYMTHIBATb NPH OTOOpE CAMLUOB B PEMOHTHOE
CTaio.

B 3aBHCHMOCTH OT YC/IOBHMi COpiep)KaHMA CaMLibl MOTYT JOCTHIaTb MO-
JIOBOH 3peNOCTH B pa3jIMYHOM BO3pacTe. Tak, yacto HabiomaeTcs co3pe-
BaHHe caMLOB B BoO3pacre 7—9 Mec. B Bo3pacte 17 Mec KoJiMueCTBO Moio-
BO3penbIX pbib pe3KO YBeJIHYUBAETCA.

OpHako HeKOTOpbie CAMIBbI OCTAITCA HENOMOBO3PENBIMH /IO 2-rOHo-
Bajioro ¥ 6ojiee cTaplilero BO3pacra.

OCHOBHbIMHM KpHTepPHAMH MacCOBOro OT6Opa caMmIOB B MATOYHOE CTaf0
ABNAIOTCA Macca H IuHA. B cBfA3M ¢ 3THM HeoOXOAMMO_3HaTh, KaK penpo-
JAYKTHBHbIe NMpPU3HAKH (0O6beM 3AKYNATa, KOHUEHTpAlMA CllepMHeB, HX aK-
THUBHOCTb, OIUIONOTBOPAIOIIAA CNOCOGHOCTb, paGoyas M OTHOCHTeNbHAs
IUIOOBHUTOCTh) CBA3aHbHI ¢ MOPGOJIOrMUECKHMH NpH3HakamH. Tak, okasa-
JI0Ch, YTO Y CAMLOB CYIIECTBYeT TECHaA KOppeALHA MexXay Maccod U Wiu-
HOM Tenma, Maccod H BBICOTOM Tejla, paGoyed M OTHOCHTEJIBHOH IUIOJOBHTO-
CTbIO, 06BbEMOM IAKYNATA M paboyeil MIOMOBUTOCTLIO. B TO e Bpemsa Takue
nokasarelid, Kak o6beM 3AKYNATA, KOHUEHTPALMA CNEpMHEB, HX OILIONO-
TBOPAIOL[AA CNOCOGHOCTb, BpeMs IOABUXHOIO COCTOAHHA ClEpMHeB, He
CBA3AHBI HM C OZHMM H3 Pa3MEPHBIX noka3areneid. [loaromy npu ¢popmu-
POBAaHHH CTafia CAMLOB MO Pa3MEPHLIM IIPH3HAKAM, 2 CIIe[JOBAaTEJILHO, YBEJIH-
YeHHMH KOJIHYECTBA CaMIOB C OOJBIIMM OOBEMOM 3AKYJATA M BBICOKOMH
paboyeil IMIONOBHUTOCTbIO OCTalOTCA Oe3 BHUMAaHMA TaKHe BaXKHhle MOKa3a-
TeJIM, KaK BpeMs MNOOBHXXHOTO COCTOSAHMA, KOHUEHTpalMA CHepMHeB, HX
OmIOAoTBOpAomas cnocobHocTh. CliemOBaTeNbHO, HApAAy C MAacCOBBIM
OT60pOM HeOGXOMMMO TNPOBOAMTL HHAMBHAYAJIbHBIA OTOOpP MO KayecTBy
CliepMBI.

O6GbeM MOPLMH 3AKYNATA U KOHUEHTPALMsA CllepMHEB ABNANTCA 06bek-
TUBHBIMH XapaK TePUCTHKaMH KaueCTBa CliepMbl, IPH 3TOM OIHMM M3 Haubo-
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Jee BaXHBIX MOKa3aTe/iell ABIAETCA KOHUEHTpauUusa crnepmueB. B cBs3n ¢
3TUM [UIA OLEHKH CaMIIOB MMEHLIerocs CTafa NMpOU3BOAMTENIeH [AO0CTaTOYHO
cnenats BbIGOpKY (10% pbi6) M CpaBHHTb HX MO 3KCTepbepHBIM (Macca,
[JIMHa, BBICOTA M TOJIMHA Tejla) W peNnpoAyKTHBHbIM (06beM 3AKYIATa,
KOHIEHTpaluUA W BpeMs MOJBHXHOTO COCTOAHMA CMEePpMaTO30HAOB) NpH3HA-
KaM. B panpHeiiieM HeoGXoOMMO MNMPOBECTH OLEHKY 3JTHTHBIX CaMIOB MO
KayeCTBY NMOTOMCTBA — BbBDKHBaeMOCTH SMOpHOHOB H JIHYMHOK, a TaKiKe
no obueid KOMOMHALMOHHOR CITOCOGHOCTH, T. €. N0 YHHBEpCAJIbHOMY COYeTa-
HHI0 ¢ camMxkamu. OLeHKa KayecTBa MOTOMCTBA MPOBOMHUTCA A0 JOCTHXKEHHA
pbiGaMu Maccel 1,5 1, npHuemM yem GoJibliIe MOJIOH TOCTHTHET 3TOH MacChl,
TEeM JIyYllle [UIeMeHHble Ka4eCTBa CaMIIOB.

IIns MHOMBHOYaNbHOH OLEHKH H 0TGOpa TTHUTHBIX CaMIOB Lelecoobpas-
HO MPUMEHATb e[iMHBIH KPHTepHH, OTPaXKAOWIMH B3aUMOCBA3b 3IKCTEpbep-
HbIX M penpOAyKTHBHBIX INMpPHU3HAKOB. TakKHUM KpHTepHeM MOXeT CIYXXHTb
OTHOCHTENbHAA T[UIOIOBMTOCTb, KOTOPas pacCYMTBIBAETCA KAaK OTHOLLUEeHHE
KOJIMYECTBA CIIEPMaTO30HAOB B 00beMe JIAKYNATA K eOHHHIE MAcchl Tela.
10T cnocod (NMpH yyete pasMepoOB Teja) MNo3BoJAeT BbIGparb 0coGedl ¢
HauBbICLIeH NMOTeHUHed M penpopykuued. B nanbHeiiiieM npu npoBeeHHH
CeJIeKUMOHHO-TINIeMEHHON paboThl cpegu pbIO INMMTHOTO MOKONEHHUSA, MOCTHI-
IIMX TOHOBAJNIOTO M IBYXJIETHEro BO3pacTa, MPOBOMHMTICA MAaCCOBBIA OTOOD
N0 3KCTepbepHBIM MPH3HAKAM.

OGpeM 3AKYNATA M KOHUEHTPALMA CEPMHEB 3aBHCHT OT MOMEHTa
B3ATHA CllepMbl B HepeCTOBBIH NepHON, YACTOThHl €e MOJIyYeHHA, FeHETHYECKH
obycnoBlleHHbIX WHAMBHIAYaJbHBIX CBOHCTB CaMLOB, YCIOBHH OKpYXaiouieH
cpedbl KM copepxaHus. [IpmueM nOOBMXXHOCTbL ClePMATO30MAOB HABJIAETCA
HauGoNee paclpOCTpaHeHHbIM KpPHTepHEM OLEHKH OINIOAOTBOpAIOLieH CIO-
cobHocTH.

KayectBo cmepMbl 3aBMCMT OT Bo3pacta NpousBogurenei. Tak, nmpu
UCMONIb30BaHHH ClepMbl MOJIOfIbIX, BNEpPBbi€ HEPECTALIMXCA CaMIOB IIpoO-
LIEHT OIUIOJIOTBOPEHHA CHIDKaeTcA (COCTaBNAeT B cpefHeM 76 %), a MPOLEHT
OTKJIOHEHHMH B Pa3BHTHH Y NOTOMCTBA IOBBIIIAETCA.

O6beM nOpUMHM CliepMbl 3aBHCHT OT BO3pacTa caMiuoOB. Tak, Hanmpumep,
6-rogoBasible caMiubl NAOT eIHHOBpeMEHHO cliepMbl B 2 pa3a Gonblue, YeM
4-ropgoBaible. 310, BEPOATHO, CBA3AHO C TeM, 4T0 6-romoBabie CaMubl Kpyni-
Hee H, Cle[IOBATeNIbHO, OTIHYAIOTCA GONBLIAM pasmMepom roHag. Ilepsbie
MOPUMH CHEepMbl XapaK TepM3yIOTCA He3HayuTeJbHbIM 0GbeMoM. OH moCTe-
MeHHO BO3pacTaeT K cepedHe HepecTa, a K KOHLY ero ymeHswaercsa. Ju-
HaMHKa 3TOro MNpouecca 3aBHCHT OT YacCTOTbI MOJIyYeHHA CliepMBbI H BO3pac-
Ta CaMLOB.

KoHueHTpauusa cnepMueB CHIKAeTca C yBejHYeHHeM Bo3pacra (0co-
GeHHO y CaMIOB cTapiie 5 JieT), XOTA y 4-TomoBalIbIX CaMIOB OTMeEYaeTCs
HeKOoTOpOoe ee yBelMuyeHue. KoHueHTpauusa criepMHeB y CaMIUOB OHOrO BO3-
pacTa, HO pa3HbIX FeHepauuH MO rofiaM OYeHb CHWJILHO BapbHpyeT, YTO CBA-
3aHO C YCIIOBHAMH COfiepKaHuA B TeyeHue ropa. KoHuenTpauus crnepmues
3aBHCHT H OT pe)XXHMa OTLEXKHBAHMA CEPMbl — YEM Yale NpPOU3BOOUTCA
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OTLeXHBaHHe, TeM OHa HIke. CpellHMe MOKa3aTeJIH KOHUEHTPAUMH Crep-
MHEB TaKXe ONpelesATCcA BO3pacTOM CaMLOB H YaCTOTOH MONYYEHHUA criep-
Mbl, [IogBMIXKHOCTD CllepMHeB 3aBHCHT He TOJIBKO OT MHOMBHMIYalbHbIX pas3-
JIMYMIi CaMIIOB, HO H OT MOMeHTa B3ATHA CllepMbl. B cepeuHe HepecTOBOTO
neproga HaGmlogaeTci MaKCHMalbHas MHTEHCHBHOCTb W IPONOJDKUTEND-
HOCTb MNMOABHMXHOCTH ClepMHMEeB, a K OKOHYAHHMIO HepecTa — CHMIXeHHE MoM-
BH)KHOCTH, YTO OCOGEHHO YeTKO IpPOABNAETCA NPH OTLEXKUBAHHUM CIHEepMBI
yepe3 tpoe cyrok. [logBMXKHOCTH cllepMHEB ABJIAETCA KPHTepHeM KayecT-
BEeHHOH OLIEHKH CaMLOB, HO 3TOr0 HEJOCTAaTOYHO WiA 0TOOpa CaMUOB C Bbl-
COKOH OIIONOTBOpAKLIEH cnocobHocTrio. KonuuecTBo cnepmueB B ofHOH
NOPUMH Yy CaMiLOB B Bo3pacre 2—4 ropga BO3pacTaeT K Cepe[MHe Hepecta,
a 3aTeM MOCTENEeHHO CHHXKAETCA M 3aBMCHT OT YacTOThbl MOJIYYeHHs CIIePMBI.

OnogoTBOpAOMANA COCOGHOCTh CllepMHEB 3aBHCHT OT BO3pacTa caM-
IIOB M MMeeT TEHJEHLUHI0O K CHiKeHHI0: 95—97 % omiofgoTBOpeHus B Havase
Hepecra, 79-90 % — B xoHue. KpoMe TOro, oHa 3aBUCHT OT HHTepBaJla OTile-
XuBaHuA crepmbl. CaMupl panyxHO#H ¢opesin NPoAyUMPYIOT CliepMy B Hepec-
TOBOM ce30He 0komo 4 Mec. [IpoMexyTox MeXoy B3ATHEM NOPLHHA CllepMbl
Moxer coctaBiath 70 rpapyco-nHeit, 20—30 rpagyco-gueit (3 pHa), S cy-
TOK, Ha cOpochbix Bomax TILl B GacceitHax — 2 cyrtok. Ilocnme ponyyenus
OeCATON MOpPUMM TPOMEXYTOK MeXIY OTLEeXHBaHHEM YBEJIMUMBAKOT .0 6
n Oonee cyTox. B ycnoBusx rennoBogHOro Xo3sHCTBA .BHE 3aBHCHMOCTH
OT BpeMeHH Mexly ABYMsA OTLEKHBaHHUAMH INPOAOIKHTEIbHOCTD TI0BHX-
HOTO COCTOSIHMA, KOHLEHTPAUMA M OIJIOAOTBOPAMINAA CMOCOGHOCTh criep-
MHEB OCTalOTCA MOYTH MOCTOSAHHBIMHU, IMEpBOHaYAIbHbIA OObBEM MOpLUHH
BOCCTaHaBJINBaeTCA Ha uyerBefTble CYTKH, Yepe3 6 cyTok 06bem Iopuuu
CllepMBbI YBEJTHUHBACTCA.

CnenoBarenbHO, peXkuM 3KCIUTyaTalHH CaMIOB-TIPOH3BOANTEIIeH pamy K-
HOl ¢openu onpelensieTcd KOHKPETHbIMH YCIOBHAMM TOro WIH HHOrO
XO3fHCTBA C YYeTOM BO3pacTa M MacChl TeNia Npou3BOAMTEN€H. Bo Bpems
HEPECTOBOTO IlepHOOAa TNPOHCXOOHT H3MEHEHHe PeNpPONYKTHBHBIX MOKa3a-
TeNied ¢ MOCTeMeHHbIM YBeJIMYeHHEM KOJIMUECTBA M YJNYYIICHHEM KayecrBa
cllepMbl K CepejMHE HepecTa M NOCNIEAYIOLIMM HX CHHXeHHeM. B ycnouax
CONIEPXXaHHA B TelVIOW BOME OTLEXHBaHHE CMepMbl IIPOM3BOAAT yepe3
4—6, a B xonongHon Boge — yepe3 7 pgHeit. Ilpu TaKkom pexxHme 3KcCIIyara-
LUMH OT CaMLOB MOXeT ObITh MONYYEHO MAaKCHMAJIbHOE KOJIMYECTBO IOJIHO-
LIEHHOW CrniepMbl.

PeiGoBonHas xapakrepHcTHKa camok. M3BecTHO, 4TO OT pasmepa MKpBI
dbopenu 3aBHCHT KaYeCTBO Pa3BHBAIOLLIEroCA M3 Hee MOTOMCTBA, T.€. BBDKH-
BAaEMOCTb H POCT CBOGOOHBIX MOPHOHOB M NMUMHOK OO Nepexofda uX Ha
aKTHBHOe MuTaHue. B manbHeiileM TeMn pocTta ¥ BBDKUBAEMOCTb MOJIOOH
B 3HAYHTe/IbHOH Mepe 3aBHCAT OT YCJIOBHH comepxaHus. TeMIl pocTa pamyx-
HOH ¢opesin B paHHEM OHTOTeHe3e MOXET CIYXHTb OJIHUM H3 KPUTCPHEB
MHOMBHAYAIBHOM OLIEHKH CAMOK IIpH noabope Mx B MATOYHOE CTAMIO.

YcTaHOBJIEHO, YTO TOJIBKO HEeKOTODPbIE CaMKM pamyxHoil ¢openu cro-
cobHBI [aBaTh KPYMHYI0 MKDY M 3Ta OCOOEHHOCTh COXpaHAeTCA Ha MpOTHA-
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XEHMH BCeH penpoayKTHBHOH »u3HM. KauecTBO MKpBI, nojiyyaemMol oT pa-
Oy>XHOH ¢popesiH, 3aBHCHT OT HHOMBHIOYAJILHbIX OCODEHHOCTE## CaMOK M Tec-
HO CBfI3aHO C BO3pacTOM, IUIEMeHHOW IPHMHAUIEXKHOCTBI0O H YCIIOBHAMH
OKpYyXalolled Cpenpl.

Tak, paboyas TIOMOBMTOCTh B 3HAUMTENIBHOH Mepe oNpelelisieTcA Mac-
coit camox. C Bo3pactom paBduas MWIOHOBHMTOCTb YBEJIHYMBAETCA. YCTa-
HOBJIeHa [OBOJIbHO TeCHAas CBA3b MeXAY AHWAMETPOM M MAacCON MK pPHHOK,
OTMeYeHbl IOJIOKUTeJIbHbIe CBA3M MeXIy BO3pacTOM CaMOK, AHAMETPOM H
Maccoi ukpbl. [IpH BbIpalMBaHMH B XOJOAHOH BOOe pasMep MKPHHOK 3a-
BHCHT OT BO3pacTa CaMOK. Y TpeXHETHHX CaMOK [HaMeTp MKPHHKH yBellH-
yHBaeTcs Ha 26, a macca — Ha 88 %, y UeTbIpeXJIETHHX — COOTBETCTBEHHO
Ha 32 u 114 %, y narwiethnx — Ha 36 u 140 %, y mecTwieTHUX — Ha 48
u 200 % no cpaBHeHHI0 ¢ ;ABYXIeTkaMHd. IlMaMeTp H Macca HKpHHOK YBe-
JTMYMBAIOTCA IO NOCTHXKEHUS CAaMKaMH 6-To0OBaJIoro BO3pacra.

UxpuHKH ofHOH caMkH pany xHOH Gopesn B MOMEHT OBYJIALIMH UMEIOT
HeoMHakoBble pasMepnl. Ho ¢ yBenmuenweM pasmepoB OBYIIHPOBAaBILHX
HKPHHOK 3TH pa3iinyud yMmeHblLIAloTCA. UHOMBHOyanbHasg H3MEHYHBOCTD
pasMepa HKPHHOK OIHOBO3PACTHBIX CAMOK HeBEJIWKa, M JMiIb y BlepBbie
CO3pEBAIOIIMX CaMOK pa3Mepbl MKPHHOK BapbHPYKT HECKOJIbKO GOJiblie,
YeM y NMOBTOPHO HepecTALMXCA. bonblias u3MEHYHBOCTh pa3Mepa HKPHHOK
Y OOHOH CaMKH WM TpYNNbl OOHOBO3PAaCTHBIX CAMOK MOJXKET pacCcMarpH-
BaTbCA KakK MoOKa3saredb HeOJIAaronojyyHoro COCTOAHMA IpPOM3BOJMUTENEH,
TaK KaK OTXOM HKPbl B 3TOM CJTyYae MoxkeT nocturats 50 % u Gonee.

Bo3pact npousBommurenei panyxHoW Qopenu BIHMAET Ha KayeCcTBO H
KOJIMYeCTBO MOJIOBBIX MpOAYKTOB, OIUIONOTBOPAEMOCTh MKpBI, XH3HEeCTOH:
KOCTh TIOTOMCTBA Ha paHHMX cTafMaAX pa3BuTHA. Hamnydume nosnossie npo-
AOYKTbI IPOAYLHUPYIOT CAMKH M CaMIbI CPeJHero BO3pacTa.

[TonarawT, YT0 AOCTAaTOYHO .TOYHO KAayeCTBO MKPbI MOXHO OLEHHTH
N0 cofep>KaHHI0o B HeHl kupa, OT KOJIMYeCTBAa KOTOPOTO 3aBHCHT JKH3HECTOM-
KOCTb CBOGOAHBIX 3MOpPHOHOB M JHYHHOK. XMMHYECKHH COCTAB MKPBI Me-
Hierca ¢ BO3pacToM camok. HammeHblllee comepikaHHe »Hpa OTMeYeHO B
HKpe BNepBble HepeCTAIUMXCA 3-romoBalibIX CaMOK, Y 4—6-rofoBaibiX pbib
~ OHO BO3pacrtaetr, y 7—9-romoBanbix — cHmKaerca. Comep)kaHue CyXoro Be-
LLECTBAa ¥ BJATH B HMKpe OCTAETCA MOCTOAHHBIM WA BeeX (o 7-rooBayoro
BO3pacTa) BO3pacTHbIX rpynn. OTmevaeTcs TeCHas CBA3b MEXAY pa3mepa-
MH HKPHHOK M KOJIM4eCTBOM B HHX XHpa. Tak, comepxaHHne >XHpa B MeJIKOH
HKpe, MpoayuUpyeMOH HeGOJILIIMMHM CaMKaMH, TaKXXe OUEHb HEeBEJIMKO.
Ilpu yBenuueHMHM Macchl U TJIOOOBHTOCTH CAMOK COOTBETCTBEHHO YBeJIHYH-
BAaKOTCA pa3Mepbl HKPHHOK M COIep)KaHHe B HHX xwupa. OgHako y Haubotee
KPYIIHbIX 0cO0e#, OTIHYAIHXCA GOJIBIION TIOMOBHUTOCTBIO, Habmlomaercsa
YMEHbLIIEHHE MACChl HKPHHOK M COMIep>KaHWA B HUX XHpa.

YcraHosiieHo, 4T0 M3 GoJiee KPYNHOH MKPBI pa3BuBaercsi Gojiee Kpym-
Hoe M ObicTpopacryinee noromcrBo. Ho cymectByer MHeHue, 410 3MGpHO-
Hbl H JIMYMHKH, NOJIydyeHHble M3 pasHOpa3MepHOH MKpbI, MAIO pa3iMYaOTCA
Mo JTMHE H MacCe, HO pa3jiMyaloTCs 10 KOJIMUECTBY XeJiTka, 4to obycnoBie-
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HO pa3MmepamMH HKpbl. CBOGOAHBIM IMOPHOHAM, NOJYYEHHBIM H3 KPYMHOH
HKpbl, OOJIBIIONH 3amac NMHTaTeJIbHBIX BELIECTB B BHMOE JKEJITKA NO3BOJIAET
NO3KE NepexOoOuTh HA aK THBHOe NIMTaHHe. YCTaHOBJIEHO TaKXe, YTO IMOpHO-
Hbl M JIMYHHKH, NMOJIyYeHHble U3 MKPHUHOK, pa3Mepbl KOTODbIX 3HAYMTEJILHO
OTJINYAIOTCA OT CpeiHero, 06s1aAa0T NOHKKEHHOH BbIXKHBAaEeMOCTBIO.

CyuecTByeT MHeHHe, 4TO GONBLUMHCTBO BllepBbie HEPECTAUIHXCA CaMOK
B 2-rOOOBAJIOM BO3pacTe He MOTYT CUMTaThCA MOJIHOUEHHBIMH NMPOU3BOAM-
TenAMH. OHM NPOOYLMPYIOT MeNKYyI0 MKpY OHaMeTpoM oT 2,4 0 4 MM H
Maccoi or 15,2 po 44,5 Mr, KomH4eCcTBO KOTOpOH HEBEJIHKO. Bbicokmi
OTXOJ, MKPHbl Y BIepBble HepeCTALMXCA CaMOK OG6YCJIOBJIeH GONbLIMM KO-
JINYECTBOM AHOMAIBHO pa3BHBAKOLIMXCA 3MODHOHOB, y NMOBTOPHO HepecTs-
LUMXCA — NpeKpalueHHeM 3MBpHOTeHe3a.

OnHako MMeerca Hemallo CllyyaeB, KOTa pe3koe yBelIHUeHHe IUIOOBH-
TOCTH CaMKH, HEOJHOKPATHO y4YacTBOBAaBIIEH B HepecTe, TaKXe CONMPOBOXK-
IaJioch YMEHBILIEHHEM pasMepoOB INpOAYLUHMpPYEMbIX MKDHHOK H CHHXEHHEM
X Xu3HectoiikoctH. Kpome 10ro, Mmerorca OaHHbie, YTO BIEpBbIe HEpe-
CTAIIMECA CAMKM MOTYT [aBaTh MKpY Xopoiuero kavectBa. IIpn remnepa-
Type Boabl 12—18 °C B TeueHwe roma OHM MOTYT NpOAYLMPOBAaTh UKPY
ouameTpoM 4,6 MM H maccod 50,2 mr. Cpenu BriepBble HEPECTALIMXCA H I10-
BTOPHO HepecTALIMXCA CaMoOK eCrb OcoOH, MpOAyuMpyHoliHe CaMsple KpYTi-
Hble HKPHHKH C BBICOKHM COAEP)KaHHEM XKHpA. ITH CAMKH MMEIOT CXO[HbIe
pasMepbl Tella M YNHTaHHOCTb, U HX TNOTOMCTBO HauboJiee >XXM3HECTOHKO.

CnenoBartensHO, Bnaromaps ynyvlIeHHIO YCIIOBHH COIepXaHHA M Celiek-
MM MOXHO IOJIyyaTh OT BIlepBbie HEPECTAILUMXCA CaMOK HKDY XOpOLIEero
KayectBa. B cBA3M ¢ 3THM MOXHO MpeailoIoNUTh, YTO OCHOBHBIM KpHTEDHU-
€M OLieHKH KayeCTBAa HKPBhI ABJIAETCH pa3Mep.

B peiboBoncTBe peKkOMeHOYeTCA MCIONL30BATh BIIEpBble HEpPeCTALIMXCSH
CaMOK, NMPOAYUMPYIOILIMX MKPUHKH Maccoil Gonee 40 mr, copepxauimne 6o-
Nee 3 Mr xupa.

®opMHpoBaHMe M 3KCIUTyaTauMsi MAaTOYHOI'O CTaja pamyxHoOH dopenu
npu conepxaHun B Gacceitnax. CyuwiecTBylor nBe ¢opmbl IuleMeHHOH paGo-
Tbl — CeJleKUMA H cOGCTBeHHO IUteMeHHoe faeno. Kaxpas ux atux ¢opm
HMeeT CBOI 3agauy M cBoM Metopnpl. [InemenHoe pemo — 3ro pabota, Heno-
CpeCTBEHHO CBA3aHHAasA C COMEPXKaHMEM MPOM3BOAHUTENEH, NOJIyYeHHEM OT
HMX NMOTOMCTBA, BbIpailMBaHHeM H 0TGOpPOM pemMoHTa. Takasa pabBora JONIXK-
Ha MpOBOAUTIBCA B (popesieBbIX PHIOONHTOMHMKAX WIH B NMOJHOCHCTEMHBIX
¢openeBbix xo3saHcTBaX. QOPMHpOBaHHe, COIEp)KaHHE H IKCIUTyaTauus
MAaTOYHOrO CTafa — O[MH M3 CaMbIX OTBETCTBEHHBIX NPOLECCOB B pbIOO-
BOJCTBE, TaK Kak yclex paGoTbl xo3aiicTBa BO MHOIOM OINpeleNnsieTcsa Ka-
YeCTBOM IPON3BOIMUTEIIEH.

CerogHsa HeoGxoauM Iepexop ¢openieBOACTBa Ha 6oilee MHTEHCHBHbBIE
MeTolbl GOPMHPOBAHMA H CONEPXAHHA PEeMOHTHO-MAaTOYHOTO CTaja B ycCJIO-
BHAX HHOYCTDHAIBHOIO IPOH3BOACTBAa. B CBA3M C NOABIEHHEM HOBOIO
pb160BOIHOTO 0GOpYAOBaHMA, HOBBIX KOPMOBBIX AMET JJIA NMPOHU3BOOMTENeH
HeoOXOIMMO COBepLIEHCTBOBaTh GHMOTeXHHKY MX colepxaHusa B GacceitHax.
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Ina copepxaHHWsAs PEeMOHTHO-MaTOYHOTO CTafia MOJXKET MCMOJIb30BaThCH KakK
NpecHas, TAK ¥ MOPCKas BOJIA CONEHOCTBIO 10 18 */qo.

HecMoTpsa Ha TO 4YTO pafyxHasds ¢opesab OTHOCHTEIBHO XOJIOHOJI0OH-
BaA pbiba, B NocleaHee BpeMsA ce HHTCHCHBHO BbIpAlMBAalOT, HMCMOJIB3YA
Boay UYepHoro n Kacrnuitckoro mopeit u Temnyio copochyro sogy TIC u AJC,
uMelowyto TeMneparypy 8—26 °C.

Mpu BhipamMBaHvH GopenH B TemibIX BOJax HabiiomaercA ycKOpeHHe
TeMIIa poCTa, MPOU3BOOMTENIN CO3peBaloT Ha rof paHbllie, YeM B XOJIOAHBIX
Bogax Ttemnepatypoit 2—12°C. Tlpu COOTBETCIBYIOIIEM TeMIEpaTypPHOM
peXXuMe CaMLbl ¥ CAMKH MOTYT HepeCTHUTBCA ABAX/AbI B Irofl.

HeBo3MoOXHO HaiiTH [Ba BONOMCTOYHHMKA C OOUHAKOBBIM TEMIIEpaTyp-
HbIM M THOPOXMMHYECKHM PeXXMMOM, a BIHAHHE KauyeCTBa BOJbI Ha pe3yJib-
TaThl BBIpAlUWBaHHA ¢openn orpoMHo. B cBA3M ¢ 3TMM BpAd JIH MOTyT
CylIeCTBOBATb e[MHble HOPMATHUBBI VI TeXHOJIOTMYECKHX MpoueccoB ¢ope-
JIeBOLCTBA, OHH MOryT ObITh pa3paboTaHbl JHUIL VIS OTOENBHOIO perHoHa.
Pp16oBOAHO-OHONOrHYECKHEe HOPMATHBBI HOJIXKHBI  ObITh OMNpenesieHbl IR
KaXO0ro XO3fAWCTBA C y4yeTOM KOHKPETHbIX YCIOBHH, UHaye XO3ANUCTBO He
CMOXeT paBoTaTh C BBICOKHM 3KOHOMHYECKHM 3¢ PeKToM.

H3BecTHO, 4TO B paiioHax, rae Temiieparypa BOAbI He ONMyCKaercs HMdXKe
13 °C, B npenHepecToBbIii M HepecTOBBIit nepHopl Gopeis He 06pa3yeT camo-
BOCIIPOM3BOIAILMXCA MOMYyJNALMA M BpAL M UeNecOOGpasHO cojepXKarh
B ITHX paioHax mMaroyHoe crago. [loatomy wis yBenuueHna o6beMa BhIpalliy-
BaHuA (Oped BO3MOXHO HCIOJIb30BaHHE COJMIOHOBAaThIX M MOPCKHX BO[,
KaK Uil TOBapHOH pbiObl, TaK M IJ11 MaTOYHOTO CTafa.

®dopMupoBaHHe H collepXaHHe pPEMOHTHOro crajma. QPopMHpOBaHHe
PEMOHTHOIO CTafila B XO3AWCTBE Haf0 HAYMHAaTh B HEPECTOBBIA MEpHON C OT-
6opa pbib, obagaroiKX XOPOLUHMM 3KCTEpPbepOM, BBICOKHM TEMIIOM pOCTa,
cneuMdnueckoi ¢opeseBOH OKpackOH H, camoe IjlaBHOe, Haubollee Kpym-
HbIX B CBOeH BO3pAacTHOH Ipymile ¢ YeTKO BbIpa>KEHHBHIMH IOIOBBIMH MpHU3-
HakamH. Ot oTOGpaHHbIX phIO NMOJIyYawT MKpPY M NMPOBOJAT ee MHKYOALHIO.
Hxpy nomnyuaror B nepBoit NoJoBHHE HEPEeCTOBOrO NepHOHa, KOTOa NpOH3-
BOJMTEIIH MPOAYLUHPYIOT BBICOKOKayeCTBEHHbIE NOJIOBbIE MPOAYKTHI.

OpHako Hafo MOMHMTb, YTO NPH CONEPKAHHM B TEIJIOW BOJE KayecTBO
CllepMbl Y CaMLOB B Hayaje Hepecta fuioxoe. JIJis monydyeHHs MOJIOBBIX
NPOAYKTOB y pbib, COMep)KaMXCA B XOJIODHOH BOle, MCIOJIB3YIOT CaMOK
4—6-rogoBasioro, a camuoB — 3—4-roJoBaJIOro BO3pacra, B TEIUIO# Bome —
caMOK 2—4-rogoBajioro, a camMuoB — 2—3-romoBajioro Bo3pacra. Macca
HEeoIUIOIOTBOPEHHBIX MKPMHOK HOJDKHA cocTaBiath 50—80 mr, mmamerp —
He Mehee 5 MM. Jlna oceMeHeHMs Mkpbl GepyT cMech criepMsl OT 2—3 cam-
UOB, OPHEHTHPYACh HA ClefyiolMe MOKa3aTelu: o6beM IAKYJATa He Me-
Hee 5 MJI, aKTHBHOCTb ciepMueB — He menee 30 c.

Crpyxrypa crana, comepxamerocs B Temwioit Bome. IlonpouieHsas Mo-
nogp Maccod 1—1,5 r moxBepraerca mMaccoBoMy OTGOpY Ha IUleMs C BBICO-
KOW HanpsHkeHHOCTbI0 (Ha ypoBHe 5 %). [lo cymecTBylomMM HOpMAaTHBaM
npH GOPMHUPOBAHHH PEMOHTHOTO CTaJ@a B TEIUIOW BOIE HARO HMCXOJHMTb M3 '
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cllemyouiero MojoXeHWA: Ha OAHOro BbIGBIBAKOIIETO NMPOU3BOOUTENA JOJIK-
HO NPHXOOMTLCA yeTbipe ABYXTOAOBHMKa cpemHed maccod 800—1000 r, Bo-
ceMb TOINOBHKOB cpedHeir Maccofi 150-200 r, iuecrHaguaTh CeroJIeTKOB
cpenHed Maccok 40—50 r, cTo LIECTBAECAT MaNIbKOB CpeaHei Maccoit 1,5 T.

OcHoBHO# Npu3Hak OTGOpa — CKOPOCTh POCTa M IKCTepbep. Y peMOHT-
HBIX [OBYXTONOBHKOB NpPHHHMAeTcs BO BHHMAaHHe KayecTBO MIONOBBIX NpO-
NYKTOB. Y BHepBble HEPeCTALMXCA CAMOK MacCa MKPHHKH JOJIXHA COCTaB-
nATb He MeHee 40 Mr, paGoyas IUTONOBHTOCTb — He MeHee 2 THIC. HKPHHOK.
O6beM 23AKynATa Yy CaMUOB PEeMOHTHOH TPyl HOJIXEH COCT4BJIATh He
MeHee 5 mil. CriepMa nomkHa GbITh [OCTaTOYHO BA3KOH M MMETh KPEMOBLIH
OTTEHOK,

Kaxayro Bo3pacTHyio rpynny BbIpalUMBalOT OTHENbHO NPH HOPMAaTHB-
HOH IUTOTHOCTH TOCAJIKH C MCNOJIb30BAaHHEM MOJTHOLEHHBIX KOPMOB.

Crpykrypa crapa, copepxamerocs B Xonomuoit Bope. [fo cymecrsyio-
IUHM HOpDMAaTHBaM MpH ¢OpMHPOBAHHH DEMOHTHOTO CTaJa, COOepXKallerocs
B XOJIOHHOW BOJle, HAIO MCXOAHMTb M3 CNEHYIOUIEro MOJOXKEHHA: Ha OJHOTO
BbIOBIBaIOWIETO MPOU3BOAUTENA NO/KHO NPHXOLMTHCA LIECTh TpeXrofioBH-
KOB (YeTbIpe camua M OBe CaMKHM) cpemHeit Maccoi 800—1000 r, uerbipe

ABYXIOIOBUKa CpefiHed maccodt SO0 r, ABeHaaUaTh FOJOBHKOB CpeHed Mac-
coit He menee 80 r, mBajguaTb yeTbipe cerojieTka cpepHed Maccoi 30-50r,
IBECTH MAJILKOB cpefiHed maccoi 1-2 .

OcHoBHOH npH3Hak oTGOpa — CpemHsAs Macca M Ikcrepbep. Cpenu cero-
JIETKOB M FOJOBMKOB OTGOp NMpPOM3BOMAT IO Macce M IKCTepbepy. B mByx-
ronosajioM Bo3pacre oTGOp BemyTr no BHelUHMM mpH3HakaM. Kpome Toro,
y caMLOB YUHTbIBaeTCA Ka4yecTBO cnepmbl. OGbeM 3K yATa AOJXKEH COCTaB-
JIATh He MeHee 5 MJI, aKTHBHOCTb cniepMueB — 30 c, cpegHsAs macca — He
meHee 500 r. B 3-rogoBasioM Bo3pacte y BliepBble HEPECTAUIMXCHA CAMOK
PEMOHTHOH TpyINNbl Macca MKPHHOK [IOJKHA coCTaBiATh 50 Mr, guamerp —
4,5 MM, cpefHsaa paboyas IJIOJIOBUTOCTh — 2 THIC. LUT. HA 1 KT MacCel Tena.

BolpaupBaHue peMoHTHOH Monomu. UHkyGauuio MKpbl NpPOBOQAT B pa-
MOYHBIX ammaparax np 3akinagke B 1-1,5 ciosa. B nepuon MHKyGauuu
MCTIOJIL3YIOT TEeCYAHO-TPaBHiHBIH (WILTP M YCTAHOBKY miaA obe33apakuBa-
HHA BOIpl GakTepuuMOHbIMM nydyamH. Or6op HMKpBl OCYWIECTBIIAIOT INpH
3aKJIafiKe M MOCJle HaCTYIUIEHHS CTAMMM NUIMEHTaluu r1a3. OTXop 3a nepHof
uHKyGauuu He momxeH mpeBbiiath 10—20 %. Ilaprum uxpsl ¢ Gojee Bbi-
COKHM OTXOJI0M i1 BOCIIPOM3BO/ICTBA He HCMOJIb3YIOT.

CBoGoaHBIX 3IMOPHOHOB BbIAEPKUBAIOT B.MPOM3BOJACTBEHHBIX YCIOBHAX
NpH CTAHHAPTHOH IIIOTHOCTH NMocaAkH. BaipauinBanue pbIGbI HA IUleMsA IPO-
BOJAT NpH Temnepatype Boabl 2—20 °C, npu 3TOM ONTHMAIbHOR ABNAETCA
remnepatypa 10—17 °C. B 310M cllyuae Ha BTOKe COfiepXKaHMe pacTBOpPEH-
HOTO KHMCJIOpOAa B BOAe HOJIXKHO cocraBnartb 11,3—9 mr/n (cm. rabn. 3),
a Ha BBITOKe — He MeHee 7 Mr/n. Hpn BBIPALUMBAHHH PEMOHTHOW MOJIOOM
TeMrepartypa He AOJDkHa npesbiiats 20 °C.

B 10xHbIX padoHax crpaHbl HaccedHbl Heo6x0QMMO pacnoararb noj Ha-
BeCaMH, B [IPyTHX paiOHAX elaTelbHo, YyToGbl He MeHee. ' [3 Gacceiina
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Haxomunoch B TeHH. BbipaumBars Monomp ¢openu pexoMeHAyeTcs NpH
olpe/ieJIEHHOM YPOBHE BOJIbI B COOTBETCTBYIOLUMX OaccedHax (cM. 1a6m. 22).
UHTeHCHBHOCTp BofooOMeHa 6onee 3—5 pas B yac obecneynBaeT XOPOILUYIO
NPOTOYHOCTh M TIONHEPXKHBAET JOCTaTOYHBIH YpOBEHb PaCTBOPEHHOrO B BO-
ge xuciopona. Heo6xomumMo nomMHMTE, YTO ¢ ycHIeHHeM BONOOOMEHa H CKO-
poCTH TeueHua B GacceliHe yBeJIMUMBaeTCA CKOpPOCTh HOBHXKEHHsA puib, 0OMeH
npotekaer Gollee HMHTEHCHBHO H, CNEOBaTeNIbHO, BO3pACTaeT MOTPeGHOCTh
B xopMme H kuciopope. [Ipu -aToM yBellHYeHHe CYTOYHOH 03Bl KOpMA BEI-
3pIBaeT MOBBILIEHHE TeMna pocTa pbiGbl. JKenareJIbHO cOlepXaHHE pas3NIHy-
HBIX Pa3sMepHO-BO3PACTHBIX Tpymn ¢openn MpH BbicoKo# (no 12 pa3 B vac)
HHTEHCHBHOCTH BoiooOMeHa. B mpouecce BripaliMBaHHA HEOOXOAUMO KOHT-
pOJIHpOBATbh TeMIepaTYpHbI# M KHCIOPOAHBIH pexxum B Gaccefine. TexHono-
rMs BbIPAIIMBAHUA PEMOHTHOH MOJIOOH HO AOCTHXKEHHA el macchl 200~
300 r aHaJOrMYHa TEXHOJIOTMM BBIPAUIMBAHUA TOBAapHOW pbIOBI, HO IpHMe-
HAIOTCA IpYrHe IUIOTHOCTH MOCaAKH M MOpCKas Bopa (1abn. 23).

23. YcaoBun BbIPaLIHBAHHA PEMOHTHO# MOJIOH B NpecHoit BOjC

npu remneparype 8 “C u 100 %-HOM HachILIEHHH KHCIOPOAOM
Bo3pacTHas Macca, | I'ny6uHa [[InoTHocThnocagku| YoeneHblit |BomooGmeH,
rpynna r Bosibl B Gac- pacxon pa3 B yac
ceitHe, M TBIC. KI‘/M3 BOJBI,
wr/m2 n/ (c - Kr)

CsoGoaxble 0,08 0,05 10 16 0,08 4,6
aMOpHotib

JIMUMHKH 0,2 0.1 - 20 0,05 3,6
Maneku 0,5 0,2 - 25 0,02 1,8
Mansku 1,0 0,2 - 25 0,02 1,8

YnenbHbliA pacxopn BOObl — 3TO HeoOXOIMMOe i HOPMAIIBHOH XH3He-
' IeATENILHOCTH pbIObl KOJIMYECTBO NMPECHOHW WIH MOPCKOW BOIbl, MPHXOMA-
umieecs Ha egWHULY BbipaliMBaemo# pbiObl. Ilpu pacuyere ymensHoro pacxona
BOAbl YUHTbIBalOT cneucduieckoe norpebieHue KHciopopa ppiboi B 3aBH-
CHMOCTH OT TeMIlepaTypbl BOIbl H HHOHBHAYAJIILHOH MacChl, CyTOYHYI0 HOpMY
KOpMJIeHHs, (H3HOOTHYECKOe COCTOAHHEe, 4 TaKXe OKHMCiIeHHe meraboiu-
ToB B GacceiiHe.

IIp¥ yBe/MuYeHMHM TeMMNeEpaTypsl OO ONTHMAJIBHOTO )i JAHMOIO pa3me-
pa MOJIOAM 3HaYeHMs YIeNbHbIK pacxof BOAbl M HeOOXOAMMBIH BOJOOOMEH
JIErKO pacCYMTaTh, MCIIONIb3YA YpaBHeHHe KuCIopogHoro GanaHca'(S) M maH-
Hbie Tabn. 3 u 14. [lonyyeHHbIe pe3ysbTaThi HEOOXOOUMO YTOUMHHTH 3MITHPH-
YECKHM IIYTEM B YCIIOBUAX KOHKPETHOIO XO3SHCTBa.

IIpu cpenneit Macce monoau 1—1,5 r NpoOBOOMTCA MaccoBbIH OTGOP pbl-
Obl 1A PEeMOHTHOro craja. JlanpHe#iliee BbIpaniWBaHMe OoTOOpPaHHOH pPbIOHI
TpPOBOJOAT B NpECHOH WIH COJNIOHOBaTod Bogme (Tabu. 24). Monons Maccon
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0,3—4 r BbIpalIMBalOT B BOAe CONEHOCTbIO 1O 5 %o, Maccoit 5—15r — B
Bofe cosieHocTero 10 %p, a Gosee 15 r — mo 18 %, . Ilpn 3Tom Temn pocra
B MOpCKOH Bojnie Ha 5—10 % Bblllle, 4eM B NMPECHO# B aHATIOTHYHBIX YCIIOBHAX.

24, TInOTHOCTD MOCRAKH H BOAOOGMEN NPH BHIPALIHBAHHH PEMOHTHON Tpymmbl
8 npecho#t (IT) u mopckoit (M) * Boae npu 100 %-HoM HaChbILIEHHH KHCIIOPOACM

[InoTHOCTL NOCan- Pacxon Boarl, |HMHTeHCMBHOCTB BO-
Ku, Kr/m3 n/ (c - Xr) pooGmeHa,
pa3 B yac
Macca pmui6, r
I M I1 M I1 M

ITpu remneparype 8 °C

1-5 20 ~ 0,02 - 1.4 -
5-10 30 - 0,02 - 2,2 -
10-50 50 50 0,01 0,02 1,8 3,6
50-100 60 60 0,01 0,02 2,2 4,3
100-200 70 70 0,01 0,02 2,5 5,0
ITpu remneparype 18 °C
1-. 20 - 0,08 - 5.8 -
5-10 30 - 0,07 - 7,6 ~
10-50 28 9 0,06 0,18 6,0 6,0
50-100 28 11 0,06 0,15 6,0 6,0
100-200 33 12 0,05 0,14 6,0 6,0

*CoJleHoCTb He DOMKHA NpeBLILATE 18 %,.

IIpn BeipawmBanum pei6er Maccori 10—200 r B npecHO# Bofe NpH TeMile-
parype 18 °C misa coxpaHeHHst TO# e ITIOTHOCTH TOCAAKH, YTO M IIDH TeMIle-
patype 8 °C, Heo6xomMMO yBeNHuMTh BogooGMeH o 13 pas B uac, a ecnu
3TO HEBO3MOXHO, TO CHHM3HTb IUIOTHOCTb focafaxH a0 28—33 xr/m> npH Bo-
noobmeHe 6 pa3 B yac. Ui coXpaHeHMs NMNOTHOCTH Mocagku S0—70 kr/m’
TpebyeTcs yBeJIHueHHe BOOOOOMEHa n?n 18 °C o 36 pa3 B yac WIH CHHXe-
HME IUTOTHOETH NMOCAAKH Ao 9—12 xr/m’.

Ipu Bbrpamnaargan‘ MOIOAM OTOGpAaHHOl TpyNIbl OTXOH OYeHb HEe3HA-
YHMTEJIeH, .€T0 yBe/IMYeHHe CBHAETENIbCTBYeT O HeKayeCTBEHHOCTH OTOGpaH-
HOTO MaTeppana WIH IUIOXMX YCIOBHAX CofepKaHusa. I'pymmsl Monomu ¢
orxonoM Gonee 10 % npu BhIpamMBaHHH J0 macchl 10 r HenmpHrodHsl Wis
PEMOHTHOTO cTaga. B panbHeiilleM M3 rogoBMKOB OTOMpAIOT peMOHTHY 0
rpynny. [Ipu noBbnueHHH reMneparypbl mopckoil Boabl g0 18 ~ C Heobxo-
MO CHH3HTh TUIOTHOCTh MOCATKH pHIGH maccoi 0,4—0,8 kr mo 25 kr/m>.
[Ipn 3tom HHTEHCHBHOCTH BONOOOMEHa MHOMKHA AOCTHraTh 12 pas B vac
(ra6n. 25).
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25. [InoTHOCTH MOCRAKH H BOACOGMEH NMPH BRIPAUIHBAHHH NMPOH3BOAKTEN el
B npecnoit (I1) u mopckoit (M) * Boae npu 100 %-HoM HachilleHHH KHCIOPOAOM

Bo3pacr IlnoTHocTe NOCan- Pacxopg Boagwl, |HHTEeHCHBHOCTH BO-
pbi6, Mec| Macca pri6, r KH, kr/m3 n/(c - Kr) mooGMmeHa,
Pa3 B vac
I M I M I M

{Ipu remneparype 8 °c

12 200-300 15 15 0,01 0,02 0.5 1,1

17 400-500 30 30 0,01 0,02 1,1 2,2

21 700-800 40 40 0,01 0,01 1,4 1,4
IIpu remneparype 18 °c

12 200-300 15 15 0,05 0,14 2,7 7,6

17 400-500 30 25 0,05 0,13 54 11,7

21 700-800 40 25 0,04 0,12 58 10,8

* ConeHo CTh He DO KHa NpeBbath 18 %,

[Ipn BbIpamMBaHWMM B TemION BOje 2-TOROBaIble CAMKH HEpPeCTATCA
BIIEpBbIe, @ CaMilbl — BTOpHYHO. Bo BpeMs HepecToBOW KaMIAHHH U3 BbIpa-
IEHHbIX PEeMOHTHBIX 0cobelt 0 TOHpalOT NPON3BOOHTENIEH.

[Tpu BBIpalIMBaHHK B XOJIONHOH BOHEe CpeldH OBYXTOJOBHMKOB IIPOH3BO-
OAT OTOOp B PEMOHTHYIO IpYMHIY M NMPOHOJDKAIOT BbIpallMBaHHE B TeueHHe
roga. 3ateM B MepHO, HEPECTOBOW KaMMaHMM M3 BbIpalleHHbIX PEMOHTHBIX
ocober OTOHpalOT NPOU3BOAUTEIEH.

B nepuon mnepBoro Hepecra peMOHTHasA IpymNa NepexOHHT B Ipymmy
IIPON3BOMIMUTEJIEH.

B HeKOTOpbIX XO3AHCTBAaX, HCMONB3YIOLMX Temaylo BOAy, TeMIleparyp-
Hblii peXXMM B JleTHee Bpems He MoO3Bojser copepXars ¢opens. Torna s
3T0T mnepuol ¢opelb MepeBOOAT HAa MCTOYHMK ¢ ONaronpuMATHBIM TeMile-
PaTypHBIM pPeXHMOM.

CrpykTypHbilt cocras Marounoro crama. Kojuuectso Temsa, rnoiyuvae-
MOTO peMOHTHO-MaTOYHBIM CTafilOM B T€UEHHe roJia JpH cofiep)KaHHH B XOJIOM-
Ho#l Bope, coctaBnsetr 2400—2500 rpagyco-pHed, npH BhIpaiiMBaHUH B Tell-
JI0# Bofle 3TO KOJIMYECTBO He AOJDKHO npeBbiiath 3500 rpagyco-nei.

[lp¥ BLIpaIMBAHWK B TEIUIOH BOJE MAaToyHOe CTAA0 COCTOMT H3 CaMOK
2—4-ropoBasioro po3pacra (80 %) u camuoB — 2—3-rogoBAJIOro BO3pacrta
(20%). KonuuectBo mnpomsBoputeseit, oGecnmeuMBalOUMX HeoOGXOaAMMBIi
YpOBeHb BOCIPOM3BOACTBA, AO/DKHO ObITH YBEJIHWYEHO BOBOE 33 CYET pe-
3epBa. CTpYKTYpHBIl COCTaR pe3epBa aHANOTHYEH CTPYKTYpe CTafa.

Macca 2-rogoBanipIX CaMOK [OJIXKHA COCTaBIATH He MeHee 1 Kr, cam-
uoB — 0,8 xr, rpexrogoBansix camok — 1,8 kr, camuos — 1,3 kr. Exeron-
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Hoe OOGHOBNeHHe cTaga cocraBiser 5S0—60 %. B npegHepecTOBbIH NepHOR

NPOU3BOINUTENIM AO/DKHBI MMETh fAPKO BbIpaXeHHYI0 OpayHyl0 OKpacKy,
YeTKO pearHpOBaTh Ha BHELIHHME pa3XpaskHTENH.

[lpx BBIpaMBAHKK B XONOMHOW BOJE MATOYHOE CTAN0 COCTOHMT M3 3—
6-roJOBANbIX CaMOK cpemHed Maccod 1-3 kr (90 %) m 2—4-romoBajbix
camMuoB cpenHeir Maccoi 0,8—1,5 xr (10%). PesepeHblii 3amac camuos
cocrasnser 10%, camoxk — 50 %. Exerogno 3amensior 30 % camox u 35 %
camuoB. CooTHOLIIEHHe CaMLOB M CaMOK OJHOIO BO3pacTa B MATOYHOM CTa-
Oe cocraBiisier 1:4.

llepuon Haryna npousBommreniedi. ['onoBOW UMK BHIpalLMBAHHA Ma-
TOYHOTO CTaJia BKJIIOUAeT TpH IlepMOMa: HaryJNbHbIH, NpeAHEPECTOBbIA U He-
pecToBbIii. HarynbHblii mepHOY MaToOyHOro CTaja HauyMHaerci ¢ MOMeHTa
OKOHUYaHHUA Hepecra.

CopnepxaTp npoM3BOAMTENIeH CliefyeT npH TemNepatype BOombl a0 20 “C
M KOJIHYeCTBE pacTBOpeHHoro Kuciopoaa 9—11 mr/n. Jonyckaerca KpaTko-
BpeMeHHOe (Ha 1—2 cyTok) moBbILIeHHe TemrepaTypbi 10 22 °C.

s copepxaHna npou3BoaMTeNledl HCMONL3YIOT Kpyriible W KBaapar-
Hble GacceitHpl (cM. Tabn. 22). [InoTHocTh mocagxu MpoM3BOMHUTENEH M pe-
MOHTHBIX 0cOOed 3aBHCHT OT COMep>KaHHsA pACTBOPEHHOrO B BOAE KHCIIO-
pona, TeMneparypbl, MHOHBHIYalbHOH Macchl pbIGhl, ee HHU3HOIOrHYECKOTO
COCTOSAHHMA, COCTaB2 KOpMa.

B 3uMHMH TepHO pPEeMOHTHO-MAaToOyHOE CTafo coniepXutca B MOPCKOii
BOJe cojleHocTbio o 18 %, , npu Temrepatype He HIKe 4~ C.

B nmepuon Harysa nmpousBopuTejed cOmepKaTr B MPEecHOM WIH COJIOHOBa-
Tol Bofe mpu Temmeparype 7—20 C (onrumansHas Temneparypa — T—
17 °C), comepaHuM pacTBOPEHHOTO KHCIOPOMA Ha BHITOKE He -HWXE 7 MI/1
1 YpoBHe Bonbl B Gacceitte ot 0,8 mo 1,5 m.

Yxon 3a NMpOM3BOOHMTENAMM B 3TOT MepHOM 3aKJIIOYAETCA B ClIeYIOLIEM.
IposonAT exemecsAyHOe .KOHTPOJIbHOe B3BelMBaHMe pbiGbl B Bope. Bepyr
3 npo6Gbl (He MeHee 10—15 mpomsBopMrenedt B KaXIOH) H ONpenesnfoT
CpenHIol0 MaccCy pbibbl M O0uIYI0 GHOMAcCCY B eMKOCTH. IIMTeJIBHOCTD Ollepa-
UMM He poykHa mnpeBbilath 20—30 muH. [loBpexnaeHna u 3abGoneBaHuA
onpefeNifiloT BU3YaJIbHO, KOHTPOJIMPYIOT IOBefieHHe PbIObI, peaKiiyio Ha KOpM.
Baccefinbl perynapHo udctaT (He pexe 1 pasa B Hepemo) . Iloru6uryro peiby
cpasy ymansor H3 eMKOcTH. 3MepsawoT Temnepatypy Bonbl B 7, 13 u 19 v,
ClefAT 3a COAepXKAHHMEM PacTBOpPeHHOro B Boie KHcIopopa (0coGeHHO MpH
remneparype Bhimie 18 °C). T'mupoxéMmdeckMe NOKasaTeNl¥ ONpENENAIOT
exenexagHo, [lo Mepe HamoGHOCTH NPOBOJAT NMpPOPWIAKTHYECKHE Mepo-
npuatHsa. ExxenHeBHo MpoBepsior BOomoOOMeH B 6GacceitHax. Bce HaGnio-
neHusA (UKCHPYIOTCA B COOTBETCTBYIOLIMX >KypHanax. JIBa pasza B [ieHb
KopMAT npousBoauresed xopmoMm PI'M-8I1 ¢ puamerpom rpanyn 8 mm.
[IpoBopAT eXegHeBHBbI YYeT OTXOHa MO KaXAOH pbIGOBOOHONW €MKOCTH.
PpiGoBopHblii MHBeHTapb 06pabathiBaior B .10 %-HOM pacTBOpe XIIOPHO!M
N3BECTH.

IInotHOCTL Mocanky B NepHOX Haryna mpowussomurenei. Ecnm copep-
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XaTh MPOU3BOOMTEIIEH NMPH MOBbIIIEHHOH TeMIiepaType MOPCKOH M IPeCHOH
BO/bI, BBICOKOH IUIOTHOCTH MOCagKH, INPHUMEHAEMOH B HHAYCTPHAJIBHOM
pbIGOBOACTBE, ¥ KOPMIIEHHH HMCKYCCTBEHHBIM I'DaHYJIMpPOBaHHBIM KOPMOM,
TO OHH He [AOXXHBAIOT 0 S-TOOOBAJIOro BO3pacTa.

B pa3HbIX cTpaHax MHpa HCHONB3YIOT KpyIible GaccedHb! AMaMETpOM
po 8 M M rny6uHoi 1,7 M M npaMoyronbHble GacceliHbl pasmepom 2Xx 8
H 2x 10 u rnyGuHo# no 1 m. O6bIYHAA IUIOTHOCTD NMOCAAKH VIS NPOH3BOIH-
Tenteit coctaBiset 40 kr/m>.

Tak, 8 TIIP B UeHTpe Mo cenexuuu A pa3BedeHuIo Gopeny PEeMOHTHYIO MONOAb
(Mo OByXNneTHero BO3pacra) BEHIPALIUBRIOT B GeToum.lx noTKax. [Ipu atom HHOTHOCTB
NOCagKH CeroneTkoB cocrasnser 160—170 xr/m3, a nayxierkos — 120— 140 Kr/m3.

JIns BeIpalllMBAHHA TPEXJIETKOB MCNOJB3YIOT 6accemm oGbemoM 6—-10 M3, a s
JaNbHeHIIEro BEIpAIMBAKHA — o6beMoM 20—30 m3. OnTHmanbHo# smm!eTcx nJIoT-
HOCTb TOCANKH [BYXJIETKOB H NPOH3BOOMTENelH 60 70 urr/m3, uYTO COCTaBIfAeT
50 % oGbIyHOMN IUIOTHOCTH MOCaAKHM NpPH BHIpalMBaHMM ToBapHo#t ¢openu, Ho B 30—
50 pa3 Bhlllie, yeM NIPH COAEe pXAHUH NTPOU3BOAUTeIel B ITpy Jax.

Conepx(aune NPOU3BOJIUTeIeH B NPAMOTOYHBIX 6acceHax 06beMOM
10 M> MoXeT NPHBOOUTL K YMEHbILUEHHI0 NOABHKHOCTH PbIG, NMOBBIIICHHIO
arpecCMBHOCTH, TpaBMaM, KpOMe TOro, CTaHOBHICA TpyAHO MOOJEpPXHBAThH
HyXHbIA KHCIIOPOOHBIH pexuM, YMcToTy B bacceiiHax u 1.;4. OpHako 3TH
BONpOCHl ycnemHo pewtalorca. Heo6xopumo ormerurh, 41O COmepKaHue
npou3BoauTesied ¢opelu CBA3aHO C PANOM TpyAHOCTed M TpeGyeT BHHMa-
TeJIbHOrO OTHOLLEHHUS, CHeUHabHBIX HaBBIKOB M BBICOROM KBalMPHKALMH
pbI6OBOIOB.

[Ipu yBenuuyeHHH TemMnepatypbl MOPCKOH BO/bI HeOGXOOHUMO WIH CHH-
3UTh INTOTHOCTb MOCAAKH A0 25 kr/M>, Win co3math Bopoob6mex Gornee 17 pa3
B yac (1aGn. 26).

26. NnOTHOCTL NOCAAKH H BOAOOGMEN NPH COACPIKAHHH MaTOYHOTO CTAJa
B npecnoit (IT1) u mopcko#t (M) *Boae npu 100 %-HOM HachILLEHHH KHCIOPOAOM

Bo3spacr ITnoTHOCTD NoCan- Pacxon Boanl, |HMHTeHCHBHOCTb BO-
pbi6, ner| Macca pri6, T KH, Kr/m3 n/(c - Kr) noo6MeHa,
pas B yac
Il M I M I M
ITpu remneparype 8 °c
2-3 800—-1300 30 30 0,01 0,01 1,1 1,1
3-4 1300-1800 40 40 0,01 0,01 14 1,4
4-5 1800-2300 40 40 0,01 0,01 14 1,4
IIpu remneparype 18 °c
2-3 800-1300 30 25 0,04 0,12 43 10,8
3-4 1300-1800 40 25 0,04 0,12 58 10,8
4-5 1800-2300 40 25 0,04 0,12 5,8 10,8

* ConeHOCTb He JOMXHA NpeBsuath 18 %,.
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BonooOMeH npu conep:anuu mnpoussomurenei. BonooGmeH, obecne-
YMBAIOILIMA HOPMAIbHOe CyuiecTBOBaHMe pbIGbI (cM. Tabn. 23-26), He AB-
nsfercsl TapaHTHeH TONyueHMA NOJIOBBIX MPOAYKTOB BBICOKOIO KayecTBa.
OnxuM H3 rIaBHBIX ¢axkTOpOB yBeJIHYEHHA BoJooOMeHa SABJIAETICA colep-
XaHHe pacTBOPEHHOro B Boje KHCIOpOIAa, KOTOpOe YMEHbLIAeTCA ¢ POCTOM
TeMnepatypbl (ocoBeHHO B MOpcko#t Boje). Bomoo6meH npu ucmosib30Ba-
HHM NpPUPONHOH Boabl (OGBIMHO COMlepXaHHe B HEH pacTBOPEHHOIrO KHCJIO-
poma He pocturaetT 100 % HacblllleHHsA) IOJKEH COCTaBNIATH He MeHee 3 H,
OueBHAHO, He GoJlee 12 pa3 B yac.

Ilpu Gonee BBICOKO# HMHTEHCHBHOCTH BOAocoOMeHa cnefyeT, BEpOSTHO,
OCYUIECTBIIATh (PPOHTANIbHYIO NOoAayy BOMbI B 6acceH. B yCloBHAX KOHKpeT-
HOro XO3fIHCTBa pblGOBOA MNOJKEH CaM OMNpenenuTb HHTEHCHBHOCTb BOOOOO-
MEHa, YYHTbIBaf MOTpeOGHOCTh phIOBI B KHCIIOPOME, KOJIMYECTBO U KayecTBO
BOIbI M GH3HONIOTHYECKOe COCTOAHHE TPOH3BOIMTENEH.

Bnusiune cBeTa M TeMnepaTrypbl Ha monosoe co3pepanme. Hacrymnenue
MOJIOBOH 3peJIOCTH Yy pajy>kHoW ¢opesH 3aBHCHT OT HAcJIe[CTBEHHBIX IpH-
3HaKOB U YCIIOBHH OKpY>Kaiouied cpefbl B HaryJIbHbIA H NpeqHepecTOBBIH
nepuon — TeMIlepatypbl, CKOPOCTH TeYeHHs BOMIbI, CBETOBOTO IepHOAA.

Ha ppi6 MHOrme ¢axTopnl BHellHe# cpedbl NEHCTBYIOT KaK CHIHAJIBI,
CTUMYJIHPYIOLLHE CIIOXHYI0O CEpHI0 HeHpOIHIOKPHHHBIX HM3MeHeHHH, OT KO-
TOPbIX 3aBUCAT MpOLeCChl CO3PeBaHUA FOHA U HepecT.

Cpenu Gombuioro yucna ¢akTopoB, BIHMAIOUIMX Ha CO3peBaHHe (o pellH,
CYLLLleCTBEHHYI0 pOJIb MrpaloT Temneparypa u ¢oTomnepuon. Tak, nocpen-
CTBOM LEJ/ICHANIPABJIEHHOTO M3MEHCHUA CBETOBOTO M TeMIIepaTypHOro peXKH-
MOB OKAa3aJIoCh BO3MOXHBIM CMECTHTb CPOKH MOJIOBOro CO3peBaHUA C BeC-
Hbl Ha OCeHb M TeM cambIM obecneuurh cokpauieHue (o 11 mec) umkna
NpOH3BOJCTBA KPYNMHOH TOBapHOH pbIGbl. B Ipyrom ciyyae, npu nocTosH-
Ho#i Temneparype Boabl 9 °C u 100 %-HO# HaChIIEHHOCTH BOJBI KHCIIOPO-
OOM Ha BBITOKE, O] BIIMAHHEM YKOpPOYEeHHOTro $HoTomepHOda Havyano Hepec-
Ta y[aloch YCKOpPMTh Ha 6 M 12 ‘Hemelb, MPH ITOM HOPMAJbHBIH rOAOBOMH
LMKJI COKPaTHWICA COOTBETCTBEHHO 0 9 M 6 Mec.

Oxonuanue nepuona Haryna. 3a 1,5—3 mecsuna no Hepecra HayHMHaeTCA
npenHepeCcToBbl# nepHof. [lo oxOHYaHHM HAaryJIBHOTO MNepHOfa OlpefeliAioT
¢u3monoruyeckoe cocrosHue ¢openn (ko3apPHUMEHT YNMUTAHHOCTH, Cpel-
HHMH TipHpocT 3a ce3oH). Ina dopenu mocie Haryna B mpecHOH Boae K03¢-
¢HuIMeHT ynUTaHHOCTH OObIYHO cocraBiser 1,4—1,6, B Mopckoi — 1,8-2.
Poiby u3MepsiioT, B3BelIMBAIOT, MPOBEPAIOT COCTOAHHE Xabp, BHYTPEHHHX
OpraHoB, NpOBOAAT BHelIHuH ocMoTp. KoHTponp 3a cocrosHueM pbiObI
No3BOJISieT OPraHMU30BaTh NMPABHIILHBIH PeXKUM COJlep)KaHHA MATOYHOIO CTa-
Ja B TpefHepecTOBbIA MMepHO, KOrga OKOHYaTe/IbHO CO3peBaloT NOJIOBbIe
NPORYKTHI.

lpennepecroBblf nepuon. B npenHepecToBbIH NepHON NPOH3BOOMTENEH
M peMOHTHYI0 Ipynmy colepxar B GaccediHaX, rI€ OHM HarylmBaiuch. B
3TOT IEPHOI MOXHO YJIYYLIMTh KayeCTBO IOJIOBBIX NpPOAYKTOB, CO30aB
ONTHMAIbHbIe YCIIOBHA COHEpXaHHA, ITO B NepBYI oyepeldb — palHOHaIb-
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HOe KOpMJIeHHe M MHTEHCHBHbIH BO0OOGMeH no 6—8 pa3 B uyac. OnTumans-
HBIMH ABJIAIOTCA TeMiepatypa 6—12 °C, comepxaHue KHCIOpOHa Ha BBITO-
Ke He HiKe 7 Mr/1, IIOTHOCTb nocafK i pui6i fo 40 xr/m>.

HeobGxonumo crneguts 3a noBemeHHeM NPOM3BOIMTENIEH, TNOSABJIEHH-
eM GpauHoil OKpackH, YToObl, CONOCTAaBMB 3TH JaHHble ¢ JAHHBIMH MHOTOJIET-
HUX HabGNIoleHMH 3a KaleHOApPHBIMH CPOKaMH, He NMpONYCTHTb Hayajla MnoJo-
BOT'O CO3peBaHMUA.

3a 20 gHeit [O 3aBeplUEHHsA NOJIOBOrO CO3peBaHHA (OPHMEHTHPYACH Ha
CpenHIOl0 [AaTy HayaJla HepecTOBOTO IepHOfa B XO3AHCIBE) NPOM3BOOM-
Tesied HeobXomumo B TeueHHe 3—4 CYTOK NepeBecTH M3 MOPCKOW BOIbI B
NIpeCHy10, NOCTENEHHO CHIXKAA COJIEHOCTb — exxenHeBHO Ha 510 %,. llpu
COepXXaHUH NPOU3BOAHMTENIeH B Bome cosieHocTblo S—18 %, HX TaKxke mnepe-
BOOAT B NpEeCHYI0 BOMY, NMOCTENEHHO CHMXasA coseHocts. IIpH orcyrcTBHMM
NpecHOH BOMbl MPOU3BOAMTENEN MOXHO COHEpXaTb B NepHOnO Hepecra B
MOPCKO# Bofe coieHOCTbIO 10 18 %,,.

loororoBka k HepecroBoMy nepuony. PniGopop moikeH oGecrieunTs
HeoOXOOuMble YCIIOBHA [JIA NpOBeeHHA HEepeCTOBOW KaMIIAHMM M NOAro-
TOBHTb pbI6 Kk Hepecty. Hambonee cnoxHbBIM B IpOBelileHHM HepeCTOBOMH
KaMIaHUK ABJIAETCA NOAOOp Nap U KOHTPOJb 32 KaX/IO# cragued BOCHpPOM3-
BOJICTBA.

I ycnewHoro npoBefeHHs HepeCTOBOW KaMmaHMM GacceiiHbl C Impo-
M3BOJMTEJIAMH B IIePHON HepecTa [OJXKHbI GbITh pacloioeHbl B HeMoCpen-
CTBCHHOM GJIM30CTH OT NOMeLIEHHA V1 ¢6opa NOJIOBBIX NPOAYKTOB.

MpoBenenne HepecroBoit Kammaumuu. IIpn BBIpalIMBaHHMM pbIGH! B Tel-
Noi Bome mocne MNOABJIEHHs OpayHOH OKPAaCKH OCYIUECTBIIAIOT COpPTHpO-
BaHHEe PEMOHTHO-MAaTOYHOro CTafla Mo noJoBoMy IpH3HaKy. OcoGei C He-
YeTKO BBIPaXKCHHbIMH TOJIOBBIMH MPH3HAKAMH OTCaXXMBAOT B OTHENIbHYIO
pbIGOBOHY 10 EMKOCTbD.

[Ipn BhIpaiMBaHHM B XOJIOAHO# BoJe OGBIMHO 3a [Be HefeJIH O Hayana
Hepecra NpOBOAAT COPTHPOBaHHe 110 MONOBOMY IPH3HAKY M OOHOBpeMeH-
HO — BbIOpakOBKY Npou3BoaMreNneid. CaMI0B pa3feNAOT Ha ABe I PyNIbl 1A
nooyepenHoro B3ATHUA cliepMmbl. 3a 7—10 pgxelt mo Hauana HepecTa NpoBe-
pAIOT caMOK Ha 3penocTts. IIpu nposepke B KaXxmoii Bo3pacTHOW rpynie ux
AeNIAT HA 3pesibiX, OMIM3KMX K CO3peBaHHI0 M AaleKHX OT co3peBaHHA. O6-
pawarbCcs C MPOU3BOAMTENAMHM HYXHO OCTOPOXHO, MX HeJb3sf TPaBMMpO-
Barb, 4ToGbl M B MOCTedyIOUIMe TOMbI NMOJyYaTh NOGpOKaYeCTBEHHBIE MOJIO-
BbI€ NNPOAYKTHI.

C nomoiubio pelleTYaToONH MeperopofKM COCPEaOTOYHBAIOT IPOU3BOMM-
TeNedl JUIA OocMOTpa B Ipe[BapHUTENIbHO NpHCIYIIeHHOM Ha !/; GacceiiHe.
[IpocTpaHcTBO, B KOTOPOM CKaIUIMBaeTcs pbiba, ClleflyeT YMeHbILATh MOCTe-
NeHHO — MO Mepe OCMOTPA NMPOHM3BOAHTeNIeH H pa3MeELeHHMA HX IO CTEIleHH
rOTOBHOCTH K OTLEXHBAaHHIO B [pyrue GacceiHbl pa3mepom 2X 2X 0,8 m.
CoprupoBanmue npou3sBoauTeseil nposonsAr B Gacceitne 1X 1X 0,4 M B pact-
BOPE aHECTE3MPYIOLIEro BelecTBa, KOTOpoe ob6namaeT GHICTPBIM AeHCTBHEM
(ycvinnenne 3a 20—30 c). Yposenb pactBopa B GacceiiHe mOMxKeH COCTABJIATH
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0,2 M. 310 camblii LIAAAMIMNHA CIOCOO COPTHPOBAHUA CaMIIOB M CaMOK IIO cTe-
MeHM 3peJIOCTH MOJIOBBIX NPOAYKTOB (METO/, NMaJIbALMHK) .

TexkyuMX caMOK, y KOTOpbIX 3peyiad MKpa IepeMelaeTcs B OpIOILIHOH
NOJIOCTH M CBOOONHO BBIAENIAETCA NpH H3THOAHMM TeNa WIH JIeTKOM Ioria-
XHBaHWH OplolllKka 10 HaNpaBjleHHI0 K IOJIOBOMY OTBEpPCTHIO, HeOoGXOOH-
MO OTCaHTb B OTHEJNIbBHYI0 €MKOCTh M KaK MOXHO CKOpee OTUEOHTb HKDpY.
Camok ¢ MATKHM OpIollIKOM, Y KOTOPBIX MKpa He BbIAeNIAETCA MPH JIETKOM
MOrNaXXHBaHHM WIH H3rHGaHNM Tena, OTCaXXMBAIOT B OTHEbHbIA GaccelH.
1y rpynny camMok He KopmaAr. CamMok ¢ TBepObIM OpIOLIKOM OCTaBIIANOT
B DacceHiHe 1 MpPONOOIIXAI0T KOPMHTD.

B niepuop, HepecToBOH KaMmMaHWM MPOM3BOMAMTeNed COMep>KAT NpH IJIOT-
Hoctn nocanku 40 kr/m®, MHTeHcHBHOCTM BogoOGMeHa 6—12 pa3 B vac,
riy6une Bombl B GacceitHe 0,6—0,8 m. OnruManbpHbIMHU ABJIAIOTCA TeMIlepa-
TYypa 6—10°C, coflep>kaHue KHCIIOpoOa B Bofe Ha BbITOKe M3 DacceifHa
He Hke 7 mr/n. IloBbillleHHe MHTEHCMBHOCTH BOIOOGMEHAa, CKOPOCTH Te-
YeHHA BOObI B GacceHe ynydilaeT KayeCTBO MOJIOBBIX MPOAYKTOB M Graro-
NPUATHO BIIMAET HA X CO3peBaHHeE.

B HepecTOoBBIH NEpPHON C PEMOHTHO-MAaTOYHBIM CTaflOM HOJDKHBI pabo-
TaTh ONbITHbIE PHIGOBOMIBI, CHCTEMATHYECKH CIIeHsALIHE 33 XOOM CO3pEBaHHA
nonoBsIX npoaykToB. IIpu milocoBoil TeMneparype nmpou3Bonuresiel ocMar-
pPMBAOT Ha OTKPBITOM BO37yXe O[] HaBeCOM B PbIGOBONHBIX Gpe3eHTOBBIX
Hocunkax. [IpH orpuuarensHoit Temmeparype NMpOBepKy CaMOK IPOHU3BOAAT
B 3aKPBITBIX [IOMEILIEHHAX TpH TeMmmepatype 6—15 °C.

Konrponb 3a co3peBanHem mnpousBomutenedi. Camubl ¢opend cospe-
BalOT paHblle caMOK Ha 1—1,5 Mecsla, No3TOMy KOHTPOJIMPOBATh HX CO3pe-
BaHHe He Tpebyercs.

Y 3penbiX camMoK Manmwijia KPacHOBATOrO LBeTa M XOpPOMIO pa3BHIA.
Bnuskue k 3peslocTH 0COGH HMeIOT MArKoe OpIOIIKO, HO HKpa MPH JIerkOM
TIOT/Ia)KHBAaHUH He BbIeJIAeTC.

Ukpy 3penpix camMOK OTLEeXHMBAWOT B [¢Hb COPTHPOBAaHMA WIW Ha Clie-
nywowuit geHs. Ilocne oTueXMBaHMA CaMOK M CaMIIOB COJEpPXAaT Pas3felibHO
0 MONHOTO 3aBeplileHHA Hepecra. Ilpu Temmeparype 5—7 °C caMoxk, Gru3-
KHX K CO3peBaHHIO, OCMAaTpPHBAIOT Yepe3 S—7, a mpu 9—11 °C — uepes 3 cy-
tok. [lpu Temneparype 5—7 °C camoOKk, [aNeKHX OT CO3peBaHMA, OCMAT-
puBator | pas B mBe Hemenu, a npu 9—11°C — 1 pas B Hememo. Yacrsiit
OCMOTp CaAMOK YCKOpSieT HX CO3peBaHMe, He BbI3bIBasA YXYHILUEHHA KauyecT-
Ba MONOBBIX MPOLYKTOB, YTO NO3BOJIAET Mpu TeMiepatype 10 °C coxparuts
‘HepeCTOBYI0 KaMIaHKI0 ¢ 2,5 A0 2 mec, ecliM CaMOK ocMarpHuBaiotr 1 pa3
B 4 nHA.

XapakTepHCTHKA MOJIOBLIX NPOAYKTOB B nepuon Hepecra. Camilbl 1 caM:-
KH pdny>XHOH (opeslH HMEIOT NapHble MONOBbIe Xene3bl (ToHaabl). Y pagyx-
HO# ¢openu Her AHLEBOOOB, MOITOMY MOC/He CO3PeBaHHA UKPHHKH doyiu-
Kyl (sve#ika, B KOTOpOH HaXOJHTCH MKPHHKa) Jionaercs W Graropapa cy-
XKeHH10 3afiHeH aOOOMMHAJIBHOR CTeHKM MOCTYNaeT B MOJIOCTh Tefla, OTKY/A
BLIXOIMT Hapyxy 4Yepe3 MOJIOBYI0 NIOpy — MAaMWTYy.
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Puc. 27. WxpuHka panyxHo#t dopenu:

a — HeOIIOOOTBOpPEHHas; 6 — OMIOHOTBO-
peHHasa: I — o6omouka (xopHoH), 2 —
Gnacromepbl, 3 — 3apOABILeBLIA MCK,
4 — mukponuie, 5 — BHUTe/lnHHoBasxs 06o-
nouka, 6 — XenToK, 7 — XHpoBasA Karni,
8 — nepuBHTE/NIMHOBOE IPOCTPAHCTBO

@ g W F R

IlonoBele XKejle3bl CaMIOB Nepel HepecTOM IpeAcTaBAAOT cOGOH mMpo-
ponroparble o6pazopalusa KpeMosoro upera. CriepMa 4Yepe3 MapHble cems-
NpoBO/Ibl BHIBOOUTCA HapyXy. IUis cuexuBaHusA MoJoBBIX MPOAYKTOB MOTYT
ObITb HCIIOIb30BAHbI TOJILKO aGCOIIOTHO 3pesible phIOLI.

O60n04yka HKpHHKH [TOMHMO MHKpONHWIe NMPOHH3aHA MHOXECTBOM IOp
(puc. 27).

3aBHCHMOCTh MeXAY AMaMEeTpOM HMKpPbl M ee cpelHeid MAacCOH cleyio-
wasa: ukpa guamerpom 4,5—4,9 MM umeer maccy 76 mr, 5—5,4 mm — 86 mr,
5,5MM— 5,7 MM — 98 Mmr.

Cpenu pbi6OBOAOB HeT eHHOTO MHEHHsA 1O MOBOAY NepHOda, B TeyeHUe
KOTOpPOro COXpaHsieTci CINOCOGHOCTD K OIUIOJOTBOPEHHIO AHUEKIIETOK,
OCTABLIMXCA B OpIOLLIHON NONOCTH caMOK MNocie oBy/AUMU. CymecTBylolme
pacxoxieHHs BO3HMKAKOT B pe3ysbTaTe PasNuyuii B YCIOBHAX MCKYCCTBEH-
HOro oceMeHeHHA (TpHMeHeHHe W/IM HelpHUMeHeHue pasbGaBurens) win ¢u-
3HOJIOTHYECKOM COCTOSIHHM CaMOK. 3aflep)KKa MKpbl B OploumHo# mnosoctu
CONPOBOXKAAETCH 3HAYHTENIBHBIMH MOPGOTOrHieCKUMH H3MEHEHHAMH, KO-
TOpble Y HEKOTOpBIX 0cobelt MosABnAIOTCA Ha 21-e, a y Apyrux Ha 30-e CyTku
nociie oBynAuuM. TakuM 06Gpa3oM, BO3pacT caMOK H HX ¢pu3HOIOrHyecKoe
COCTOSIHHE MIBIAKTCA pellaomuMi GaKkTOpaMH B COXpaHeHHH CMOcOBHOCTH
K OMIONOTBOPCHHIO MKpBI, 3aIepKaHHOW B OpIOIIHOH MOJIOCTH, B OT/IHYME
OT MaccChl HX TeJla ¥ CpeaHei MacChl HKPHHOK BO BpeMs OBYJIALMH.

‘XpaHeHue cuexeHHOH MKpPbl He B CyXOM COCTOSIHHHM, 3@ B MOJIOCTHOH
XHUOKOCTH YBeIMUUBAET IPOLIEHT ONJIOAO TBOPEHHUA.

Y caM0B pamyXHOR ¢GOpesIH CTIepMATO30M, COCTOMT H3 FOJIOBKH H XTIY-
THKa, KoTopeii B 10 pa3 [UIMHHee rojlOBKH. ¥ 0cOCeBbIX pbI6 cllepMarto-
30/ MpOHMKaeT B ARNLEKIETKY Yepe3 muxponwie. Ha ocHoBaHuu Xryryika
HAXOJIATCA PpACIOIOXKeHHble B BHOE BOPOTHHYKA MHTOXOHApuH. ITpn cme-
IIeHWH CTiepMbI C IPeCHON BOOH WIK IMIIOTOHHYECK MM PacTBOPOM B criepMa-
TO30HMJAX TNpOHUCXOOAT MopdoNiorvieckHe HIMEHeHHA: OHAMeETp TOJNIOBKH
B TeYeHMe HECKOJIBKMX CEKYH[, yBeJIMUHBaeTci B 2—3 pa3a, Ha XTyTHKe
obpa3yercsi My3bIpb. JHepreTHYeCKHe pe3epBbl ClIEPMATO30UIIOB OrpPAHH-
YeHHbI, MIO3TOMY OrpaHHUEHHO M BpeMsA HX [OBHXXEHUA, B CllepMe e cliepma-
TO30MObI HETTOIBUXKHBI.

IlopBxHOCTh CllepMHEB B NepBYI0 ouepelb 3aBMCHT OT Cpebl, B KO-
Topoit oHu HaxopaarcA. OTpe3ok IyTH, MpeonojieBaeMblil CllepMHEM, MOXKET
coctaBnsith o 10 MM. YCTaHOBJIEHO, YTO OIUIOOOTBOPAIOIIME PAaCTBOPbHI H
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OBapHaJIbHasA >KUAKOCTh Gonee CYLIECTBEHHO BJIMAIT HA [BHraTeJIbHYHO
aKTHBHOCThL CMEpMaToO30MOOB, YeM Boxa. OBapHalbHas JKMAKOCTb CaMOK
HOPMANBHOM 3PeNOCTH MAeHCTBYeT aKTHBH3MPYIOUE Ha CMEpMATO30MABI MPH
COOTHOIICHHM XHUAKOCTH M criepMbl 1:1 M MOXeT CITyXHTb pacTBOpPOM, CTH-
MYJIMpYIOIMM OIUIOROTBOpeHHe HKpbl. OBapHanbHaA XHOAKOCTb Nepe3pe-
NBIX CaMOK HEHCTBYeT Ha ClepMaTO30HMAbI arrlOTHHHPYIOlE, NMO3TOMY ee
He HCIOJIb3YIoT.

Onnonorsopsionme pacrsopsl. OmronoTBOpAloMi pacTBOp Xamopa
cocrout U3 6 r xiopuga Hatpust NaCl, 0,2 r xnopuna xambitua CaCl,, 4,5 r
moueBuHsl [CO(NH),;], u 1 n aucrwinupopanHoit Boapl. Ipy 3TOM HCriOTDb-
3YI0TCA pPeaKkTUBbI Knaccupuxaumu “U” M HerpaHynupOBaHHasg MOYEBHHA.

Tlpu BBICOKOM KauyecTBe Cliepmbl B HKpbl (90—95 % omomoTBOpeHus),
a TaKXe TPH HM3KOM KayecTBe MOJNOBLIX mpoayKToB (meHee 60 % omiopo-
TBOPeHHs) HCTONB30BaTh PacTBOp HelleslecoobpasHo. obGaBneHue pacTBOpa
NPUBOOMT K IIOJIOKUTENIbHBIM pe3ysIbTaTaM IPH OTHOCHTEIbHO HU3KOM Ka-
YeCTBE CIIepMbl HIH MKpBI, MOBbIILAs omiofoTBopsAemoctb Ha 10 %. Cymect-
BYIOT H [IpyTHe OIJIOAOTBOPAIOLINE PACTBOPDI.

JIBuraresnbHasg aKTHBHOCTh MAaNOMNOABWKHbIX B BOJE 'CIEpMAaTO30HIOB
MOXET O6bITb MOBbILIEHA C TOMOLUbIO OIUIONOTBOPAIOIIErO pacTBOpa WIH
OBapHAIbHOM XHIKOCTH MNyTeM MOCIefoBaTeNbHOro no0aBJieHUA BOMBI,
OIUIOJOTBOPAIOWIETO PacTBOpa ¥ OBAPHAJIbHOM >KHOKOCTH. TakuM 0bpa3om,
MOOBWXHOCTh CIIEPMATO30MAOB B OHOM NMAapTHH CllepMbI MOXXHO CTHMYIJIH-
poBath Tpwxabl. IlpeGpiBanue cnepMaro3oxpia B BOAe He OOJKHO NpOmoJ-
XaTecA GoJiee OBYX MHHYT, HHaye NpOM30#ayT Mop¢OJIOrHiecKue H3MeHe-
Hus (TU1a3MOJIM3) M CrePMAaTO30M HaBCerga norepser NoaBHXKHOCTL. Ilpu
NoCJIEAOBATENIBHOM Jke /100aBJIEHHH BbI3bIBAIIMX [BHIaTeJIBHYI0 aKTHB-
HOCTh XHMOKOCTeH NONOOHBIX HM3MeHeHHH He mnpoHcxogut. IToaBHXHOCTB
CTiepMATO30HAOB IpH NOBTOPHOH AKTHBH3AUMH CHH)KaeIcs, JBHXKEHHE BO-
306HOBNsAeTCA ¢ 3aepxKoi B 30—60 c.

lNonpuxHocTs cnepMueB. CyuiecTBYeT TeCHas 3aBHCHMOCTb MEXAY
NMOABMKHOCTBI0O M  OIUIOHOTBOpsAIolled CNOCOBGHOCTbIO CIepMaTO30MIOB.
INopByXHOCTL ClIepMATO30MIOB 3aBUCHT OT TEMMEpATypbi. Tak, makcumym
NMOABKXXHOCTH HaGmionaerca Mpu Temmneparype 15 “C B Tedenne KOpPOTKOIO
npoMexyTrka BpemeHHn (5—7 c), HO MMeeT MOJNOXHTENbHOE BNMSAHHE Ha
ONsoAOTBOpefie — QIUIOZOTBOPAEMOCTh fOcTHraeT 96 %. lpn Temneparype”
Bofpl 7,5—10 °C noaBiXHOCTL criepMHeB HaGIIONAeTCA B TeYEHHE [UTHTEIb-
HOTO BpeMeHH, YTO TaKike GJIarONpUATHO CKa3biBAeTCA Ha OIUIONOTBOPEHHH.

OmogoTEOpsAoWas CIOCOGHOCTD CliepMbl 338BHCHT OT BpeMEHH ee B3fi-
THA. Tak, TONBKO YTO MONyYeHHasA CriepMa UMeeT OIIOJOTBOPSIOLLYI0 CIIOCO6-
HocTb 1o 91, ciycrs 1 yac — po 62 u cnycra 4 yaca — 1o 58 %.

Ilpu omnopmorBOpeHMM Iepelnaj TemIlepaTyp Wi HKPbl H CIIEpMbl He
[OTKeH npesbimiath 5 °C.

AHecTe3npoBaHHue NpoH3BoguTeNled. PaGoTa ¢ nMpoU3BOAUTENIAMH IIPOBO-
PMTCHA B CNIELHAJILHO 0BOpyNOBaHHOM MOMeELLEHHH TIpH TeMnepaType BO3Y-
Xa, OT/IMYaloWeiicAs OT TeMIepaTyphbl Bonp!l He Gonee uem Ha S °C. Jlna o6-
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nerdeHuss paGoTbl cO 3peNibIMH NMPOHM3BOAMTEIIAMH CaMLOB M CAMOK pEKO-
MeHAyeTcsa momeuarb pasfesibHo B GacceiiHbl THma KM 02.101006 (pa3sme-
pom 1x1x0,6 M) npu yposHe Boabl 0,3—0,4 M, IUTOTHOCTH MOCAAKH IO
20 npou3sBonurenei Ha GacceiiH, BogooOMeHe 5 pa3 B yac.

IUis yckopeHuss M obneryeHusa OTLEXHBaHHMA MOJIOBBIX MPOAYKTOB,
YMeHbILIEHHSI TPaBMHPOBaHMA [pUMeHAETCSA aHECTe3MPOBaHHe IIPOH3BOIH-
Tened. I 3TOH LM MOXHO MCIIONb30BATh XHHAIIBOMH, MpPONOKCAT, TPH-
xnopbyTunstadHon. IIpumeHeHHe aHecTETHKOB MO3BOJIAET NMpPH MPOYHX PpaB-
HbIX YCJIOBHAX MMONYYHTb UKPbI Ha 10 % Gobile.

limpoxoe npuMeHeHHe B OTeYECTBEHHOM PbIGOBO/ICTBE B KaueCTBe aHecTe-
THKa MOJIYYWI XHHAIBOWH, KOTOPBIA HCIOJIb3YETCA MNpPH KOHIEHTPALHH
1:10000—1:50000. Asnecre3aupopanMe TNPOU3BOAMTENEd PeKOMEHAYeETCA
npou3Boguts B GacceitHe KM 02.101004 (pasmepom 1x 1x 0,4 M), oGbem
BOJbI moiDkeH coctaBiiate 150—200 n. is npHroToB/ieHHA pacTBOpa HpH
TakOM obbeMe Boabl HeOGXOOUMO B3ATh 3-—4 MII XHHAIbJHHA, INIpedBapH-
TenbHO passepeHHoro B 40-80 mut 3THIOBOro cmMpra wiu aueToHa. Ilpu
TNlepHONMUYECKOM aIpalMH PacTBOP MOXHO HCIIOJIb30BaTh MHOTOKpAaTHO, MO-
Ka ero fieiicTBHe ocTaeTcs 3P¢deK THBHbIM.

B cBA3uM ¢ TeM 4YrO felcTBHMe aHecTeTHKa Ha pbiby 3aBHCHT OT Temile-
paTyphl BO[IbI, €€ XHMHUYECKOro COCTaB2 H HEKOTOPBIX APYTHX MOKa3aTesieH,
HeoGX0OMMO NpenBapUTeIbHO YGeguTbhcA B 3pEeKTHMBHOCTH BIIMAHUA JaH-
HOM MO3bI Ha OT[eNbHble 3K3eMIUIAPbI. YCblIUIEHHe NOMXHO TNPOHCXOIOMTD
B TeueHne 0,5—1 MuH, a BO3BpauieHHe K HOPMAlTbHOMY COCTOSAHHMIO — Yepe3
2—-3 MuH mocne noMemeHHsA ppiGnl B NMPOTOUHYI0O BOAy. B ychimieHHOM
COCTOsIHMM pbI6Ga MoXeT HaxoauTbCA He 6os1ee 10 MHH.

C6op uxpwl NPOHCXOAMT chenylomuM oOpazoM. JIBYX-TpeX caMok
C MOMOWIbI0 CaYKa NMEPEBOMAT B eMKOCTb C aHeCTe3HPYIOLIMM PacTBOPOM.
Hocne ycobiuteHna caMky B cauke GbICTPO MOTPYXKAWT B YKCTYIO MPOTOYHYIO
BOly M MNEpeMELIaloT Ha PbIGOBOAMbIH CTON [JIA OTLEXHBAHHMA. YCBIIUIEH-
Hble TPOMU3BOMHUTENIM MOOBEPraloTCA MeHbleH TPaBMATH3alLMM, TaK KAK HX
He Hano ynepxuBath. KpoMe TOro, npu aHecTe3HpOBaHMH JIErKO OTOGpaTh
JIyYLHHX MO 3KCTepbepy pbib.

Monyuesne nonosrix nponykroB. HeobxomMMo TwarTesbHO KOHTPOIIH-

poBaTh KayeCcTBO MOJIOBBIX NMPOAYKTOB NpH MX OTiiexuBaHud. Henb3s uc-

NMOJIb30BATh Nepe3pellyio WIH HENO3peNlylo MKpY, HKPY ¢ GONbIIMM KONH-

YeCTBOM OBapHAJILHOH XHOKOCTH ¥ JHAMETPOM MeHee 4 MM, a TaKxe UKpY
M MOJIOKH, COfiepKatlue CIu3b, KpoBsb, $peKalluu, Boay.

BriepBble HepecTAIMXCA FONOBANbIX CAMLOB M 2-TOAOBAIBIX CAMOK
0653aTeJIbHO MOMABEPraloT OTUEXKHBaHMIO. MOJIOKM B pbIGOBOAHLIX LENAX
He HCMONb3YIOT, 8 HKPY HCIONb3YIT NpH YCIOBHH, eC/IK Macca OBYJIHpO-
BaBLUCH HKPHHKH cOCTaBNsAeT Goiee 45 Mr, H HHK YGHPYIOT O THENbHO.

Ecniu camxa KkpynHasd, TO OTuUeXHBaHHe JIyville NPOBOJMTH BIBOEM.
OnuH yenoBek NOJKEH AePXKaTh CAMKY, IPYTOM — OTUEKHUBATb HKPY. z

Camky GepyT B pyku ¢ pbIGOBOIHOTO CTONA, NPEABAPHTENLHO 3aBEPHYB
B Mapill0 WIH MOJIOTeHUe,  HacyXxo o6rdpaleT OpioiHyro cropoHy. [Ipu or-
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Ie)KHBaHHH MKDPBI XBOCTOBOH cTeGenb HaxOOHMTCA B JIEBOH pyKe, a rojoBa
pbIObI CKOJIB3UT 1O cruby NpaBoO# pyKu, IPH 3TOM CNMHKA PbIGHI JODKHA
6biTh OoOpameHa Kk pniGOBOMY, a roJioBa — HECKOJNbKO MpunoauaTa. Pexo-
MeHAyeTcA paboTath ¢ ppIbOfi B LUEPCTAHBIX MEPYaTKAX — 3TO MOMOTAET ee
yliepKaTtb.

OtuexHBaHMe OCYIIECTBAAIOT C NOMOIIBI JIETKOrO, HO JOCTaTOYHO
JHeprUYHOrO [BIDKEHHA MNajibLEB MpPaBOH DYKH, COABIMBAOIIMX GpIOILIKO
pbiObl  TaK, 4TOGBI HMiKpa BhITeKala HENMpPEepPBIBHOM CTpyei. BplommHasa yactsh
pbIGbI MaCCHpPYeTCA OBHXXEHHAMY PYKH OT rOJIOBBI K aHaJIbHOMY OTBEPCTHIO.
Korpa uxpa nepecraer BbITekarh M3 MamWUibl, CIEAYeT MNPHUIOAHATL TO-
JIOBY NpPOM3BOAMTENA, CJIerka IHOTPACTH pykoi Oplouko, a 3areM Io-
BTOPHUTb OTLEHMBAaHHE — M TaK OO IOJIHOro MpeKpauleHHs BbITCKaHHsA
MK PBL.

OruexxuBaTh MKPY HYXHO OCTOPOXKHO, TaK KaK COOEepXHMOe: MOBpEeX-
OeHHBIX HKPHHOK OOBOJIaKHMBAeT LleJible MKPHHKH, MPelIATCTBYA HX OIUIONO-
TBOpeHHio. OGBIMHO MKpY OTLEXMBAIOT B CyXOH 3MaJIHDOBAHHBIA Ta3 WIH
B APYTYI0 €MKOCTb H3 CTaGOOKHCIAEMOro WIH CHHTETHIECKOTO MaTepHala.
Ho MOXHO OTIEXHBATh MKPY M B CIELHMABHO NpeIHa3HAYeHHOE yCTPOHCTBO.
BHYTpeHHAA 4acTh yCTpOHCTBa yIA cOOpa MKpbI 3aMeHAeT MapjieBylo Call-
deTKy, Ha KOTOpYI0 OTLEXHBAIOT MKPY NPH HCIOJIB30BAHHH IMAIIMPOBAH-
HOTO Ta3a, H HKpa B HeM He TpaBmupyercs. M3 ycTpodicTBa MKpY CIMBAIOT
B €éMKOCTb, B KOTOpO# 3aTeM NpoBoasit oceMeHeHne. Mk pa He noJxHa 3aHH-
martb Gonee ! /3—1/, uacTi 31Ol eMKOCTH.

C6op mnonoBbIX NMPOAYKTOB >KeJIaTeJIbHO [IPOBOLHTb MPH TeMIepaType
BO3/YyXa, O/IM3KOH K TeMmeparype BOAbl, B KOTOPOH COIEpPXKATCA MPOHU3BO-
JHTENH, ¥ u36eraTh BO3[AEeACTBHA Ha HUX NPAMOTO COJIHEUHOrO CBETa.

CywmecrByeT HeCKOJIBKO COCOGOB OTiEXHBaHUA MoJoK. s ux momy-
YeHHA CaMily B MOJIOBOE OTBEPCTHE OCTOPOXHO BBOAAT TPYOKY, coemuHeH-
Hylo ¢ Nnpobupkoi. C nomMoupio BTopor TpyOKH BO3[YyX M3 Npo6HUPKH OTCa-
CbIBAlOT, H MOJIOKH CBOOGOIHO BBITEKAIOT B NpOGHpPKY. AHaJIOrMYHbIM OGpa-
30M IIPOU3BOAAT cGOp criepMbl MUIEeTKOR (TONMUMHOK Y BepumHbL 1,5 MM),
KOTOPYI0 BBOOAT Ha rnyOuHy 1 CM B ceMABBIBOAAIUMA NIPOTOK.

CniepMy MOXKHO OTLIEXHMBaThb TaK Xe, Kak H MKpy. Ho B ornwume or
MKpbI 3pesias cliepMa pacrosioXeHa y Martuiibl MpUGIH3NTENIBHO B /5 cemen-
HuKa. CriepMy OT KaXJIOrO Camia OTLEXHBAT B CyXyl0 NPOGHPKY, HO BO3-
MOJKHO OTLEXKHBAHHe CllepMbi NIPAMO B NMAPTHI0 UKPbi OT 5—7 CaMOK ¢ npef-
BapHTenbHbIM KOHTPOJIEM ee KayeCTBa.

Kak npaBuio, nepBylo nopuuio cliepMbl NpH OTLUEKHBAHHUH He MCIOJb-
3y10T, HO BH3YQJIbHO OIEHMBAIOT €€ KauecTBO. Y BIiepBble HepecTALHXCA
ocobeil peMOHTHOH IpyIIIbl OLIEHUBAIOT NMPORYKUMOHHBIE KaYyecTBa CaMiOB,
NPOBOJAT COOTBETCTBYIOLLY 10 BHIOPAKOBKY.

OceMeHeHse, NpoMbIBKa H HaOyxanue ukpol. OTLE>)XKMBaHHe HKPBI U Cllep-
MbI HeoOXOO¥MO NMPOBOANTH OAHOBpeMeHHO. OceMeHeHMe JOJIXKHO NMPOU30H-
TH B TeyeHHe 10 MHH mocie B3ATHA HKPBI.

B oTueXeHHY10 HKPY 00aBIAIOT ONHOBPEMEHHO cliepMy H3 2—3 npobu-
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poK H B TeueHHe 5-—-10 ¢ nocsie oceMeHeHMA MKpbI NMOJIOBblE NMPOAYKTbI
ObICTPO H TiaTesIbHO MepeMELLINBAIOT I'y CHHBIM IIepOM.

[Ipn GonbllleM MpoMexXyTKe BpeMeHH MexXay oceMeHeHHEM M MepeMeltu-
BaHMEM OBapHajibHag >XHAKOCTb, KOTOPas OKpYXaeT HMKPHHKH, CHIBHO
AKTHBHM3NPYET 4YacCTb CllepMAaTO30MOOB, HM3-332 Uero B [HalipHeiillieM He Bce
HKPHHKH NPHXOAAT B KOHTAKT CO cllepMHAMHM NpH aKTHBH3ALMH HX PACTBO-
pom XamMopa WK BOJIO#.

3areM B emKocThb no6Gapisior pactBop XaMopa WM BOAY B TaKOM
KOJIMYECTBE, YTOOBI XHMAKOCTh 3akpblBajla MKpy cloeM B 1 cM. Comepxu-
MOe €MKOCTH cpa3y ObICTpO NepeMewIMBalOT B Teuenne 3—5 c. 3apmepkka
B NepeMeEIMBAHHH HKPHI CO criepmoit (rocne fo6aBiieHHs pactBopa Xamopa)
[ake Ha 5 C CHHXKaeT OIUIONOTBOPeHHe HKPbi Ha 15 %, a Ha 30 ¢ — PHBOIHUT K
OIUIONOTBOPEHHIO TOJIBKO ! /4 YaCTH HKPBI.

[Ipn orcyrcTBHH pacTBOopa XaMopa HCIOJIb3YIOT YHCTYIO Bomy. B MOMeHT
no6aBlieHHs PacTBOpa NPOHCXOAMT [IPOHHKHOBEHHE CliepMaTO30HA B MK pHH-
Ky uepe3 mukponwie. Ilocne 3Toro eMkocrs ¢ UKpO# OCTaBNIAIOT B TEMHO-
Te Ha 5—10 MuH,

Cpa3y nocne oIIOgOTBOpeHH HKPUHKA HAYHWHAeT BIIMTHIBATL BOAY
Yyepe3 BOAONpPOHHLAEMYI0 060/TOUKY — XOPHOH. B 3T0 BpeMsl 3NIaCTHYHOCTD
060JIOYKH HKpbl YBEJHUMBAETCH, NOCTHrafd CBOEro MaKCHMyma Clycrsa 3 U
nocne omwloporBopennd. TonmuuHa o6onouku gocTuraer '/[3 MM, a Macca
cocrapnsier oT 14 go 20 % maccel MkpHHKH. Ilocie ommomoTBopeHus Mo
JIeUCTBHEM BOJIbI MKpHHKA BbLIIENAECT B NEePEBHTEIUIHHOBOE IPOCTPAaHCTBO
OCMOTHYECKH aKTHBHble BelIECTBa, KOTOpble CIOCOOGCTBYIOT BITMTHIBAHHIO
Bonpl. Hanuume nepeBHTEINIMHOBOrO MPOCTPAaHCTBA IMpeoXpaHseT IMOGpPHOH
OT BHELIHHX BO3OEHCTBHH, 0GecleunBas 3apo/bIllly NOCTOAHHOE [OPCAIbHOE
TN0I0XeHHe ¢ TOMOLIBIO XKHPOBBIX Karleb.

Ilocne 5—10 MHH NMOKOSA MKpY MpPOMBIBAIOT Ha CIIELHAIBHOM CTOJIE,
ocBoboXgass OT CIiepMbl M TNOCTOPOHHUX IMpHMeECeH NyTeM YacTOH CMeHbI
Boabl. [IpH ocMOTHYeckOM BTATHBAaHMHM BOObI B MepeBUTEINIMHOBOE IpO-
CTpPaHCTBO MKPHHKA Kak Obl BpeMeHHO ITPHKIJIEHBAETCA K ITOBEPXHOCTH eM-
KOCTH, HO 3TO He HMMeeT HuUero oOuiero ¢ OGBIMHOM KJIEHKOCTBIO MK PBI.
Hxpa papyxHo# ¢popenu cnabokierdkas.

B eMKOCTb ¢ OTMBITOH HKpOM NMojawT BOy C1aGoi cTpyeil, YTo6bI HK-
+ pa He BbIHOCWIach u3 Hee. Mxpa HabGyxaer mpumepHo 2 4, Mocne uero ee
MOXHO 3aKINaabIBaTh Ha HHKYOauulo. B pe3ynbrate HabyXxaHHs Macca HKPHH-
KH yBeluuuBaercd go 16, a o6vem mo 20 %, oGonouka npHoGperaer ympy-
roCTb.

Coycrs 2 4 noclie OIJIOAOTBOPeHHs MpH Temrepatype 8 ° C Npoucxoaur
CNIUAHME Afep MKPHHKHU M CllepMaTO30MOa M 3aBepliiaeTcs MpoLecc OmiIono-
TBOpeHHA. Uepe3 HecKONIbKO 4YaCOB HAYMHAETCA feneHde GnacTomMcka, Ha
3TOM CTaJU¥ MKPHHKHM OYEHb YyBCTBHTENIbHbl K MEXaHHMYECKHM BO3IEHCTBH-
AM H BUGpanuu. [loaToMy noMeleHe HKpHHOK B HHKYGAaTOp Cllemyer mpo-
BOJIMTb He NO3[Hee YeM Yepe3 8 U Noce OMIoJ0TBOPEHUS.

IlpuMeHsaloT u apyro# cnocoG OMIONOTBOPEHHA MKPBI, KOTOA B CliepMy
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NpeaBapuTe/IbHO N06aBnAlT pa3baBuTenb — pacrBop XeHKca, B KOTOpPOM
OHa HenonBWxHa. U3BecTtHO, uro O/ papyxuoit Gopenu NpH KCIONL30Ba-
HUM pa36aBHTElIsA CriepMbl ONTHMAJIbHBLIM ABAAETCA COOTHOLUEHHe: 1 siiue-
Kinerka k 0,3 MiAH cnepmueB, a Haubosnee QuarollpusTHble YCIOBMA A
MaKCHMaJIbHOTO OIIONOTBOPEHHA HKPbI MOTYT ObITh CO3[1aHbl NIPH OCeMeEHe-
HUM siiLexseTkH B 10—100 Mm® om1010TBO pAatoweit JKMAKOCTH.

[locne TwaTesbHOro nepeMeIHBAHHA HKPbl M HETIOJBMXHOM CIlepMbI
B pacrBope XeHKca noGaBisioT NpecHY0 BOJYy M3 TaKOro pacdera, 4yroOsbl
Ha OfIHy MKPHHKY IIPHXOIWIOCh OKOJIO S MM® >KMIKOCTH.

OceMeHeHHE B CoJIOHOBATOH BoIe. YCTAaHOBJIEHO, YTO OIUIOZIOTBOpPeHHE
HKPbI pafly>kKHOH ¢OpeNH MOXHO OCYUIECTBJIATh B COJIOHOBATOM BOjE cOJle-
Hocthio 0 8 %,o. Ilpu 3TOM cnepmarozonani B Boge colieHOCTsIo 4—7,4 %,
COXPaHAIT CBOI0 AKTHBHOCTb [OJbllle, yeM B mnpecHod. HUkpa panysxHoi
¢dopenH cocoGHa BITUTHIBATh MOPCKYI0 BOMY COJIEHOCTbIO HIDKe 4 %, . OnHa-
KO npouecc HabyXaHMsi HKpbl HeoOGXOAMMO NpPOBOAMTL B MNpECHOH BOZeE.
OmnopoTBOpenne npoucxonur Gonee 3pdexTHBHO B BOAE COJIEHOCTBIO
6—7 %o, npH 3TOM cnycTa 1—2 MHH CONIOHOBAaTYI0 BOMY 3aMEHAIT MPECHOM
1A HabyXaHHsA MK pBI.

PexuM 3KcmTyarauuu caMuoB H caMOK. IIpu coflepkaHHH B XOJIOQHOMH
BOJEe CaMUOB IOABepralT OTLEXHBAHHIO Yepe3 3—4, B TelUIOH BOJie — Yepe3
2 cyrok. JlBe rpynmbl caMIOB HKCOJIb3yloT noodepenHo. [locne Baarus
NOpUHH ClepMbl CaMLOB KOPMAT B TeYeHHe IMOJIOBHMHBI IIPOMEXYTKa Bpe-
MEHH [0 cledyomero B3sata crepmel. HopMa xopmienns cocraBnsger 0,5—
1 % maccer Tena mpousBoauresniedi. CospeBaroume caMibl peMOHTHOH rpyn-
bl MCTIONb3YIOTCA B KOHlle HepecTa. ¥ caMIIOB panyHoH ¢openu, KOTOpble
He ObUIM HCMOJIb30BaHbl B HepecTOBOH KaMNaHHM, HeOOGXOOHUMO OTLieAHUTh
criepMy Tiepefl NepeBOAOM MPOU3BOAMTENIeH Ha Haryin. Pe3op6uusa orpoMHO#
MacChbl CIIepMaTO30MOOB Yy HeHCNOJIb30BaHHLIX B HEPeCTOBOH KaMIaHHH
ocoOeit pacTArMBaeTCs Ha OueHb IUINTEJIbHBbI CpOK (mo 5—6 Mec) M coepu-
BaeT pa3sBHTHE rOHafl.

H3BecTHO, YTO 0GONIOYKH MKPHUHOK, OCTABIUMXCA B MOJIOCTH Tejia, NOJ-
HOCTbI0 He pe30pOHMpyIoTcA M 0Opa3yioT NpoOku’’, yXyAuamouue KaK Ka-
YeCTBO MKPpbI, TaK H IpOLecC OTLUeXHBaHUA B cilefdylomeM ce3oHe. [ToaTomy
B Cllyyae HeOOXOAMMOCTH ClleflyeT NpPOBOOMTh MOBTOPHOE OTLEXHBaHHe.
[Tonpeprimxcs OTUEXHBAHHIO CAMOK I€PECaXHMBAIOT B HaryJibHble 6accefHbI
M HAYHHAIOT MHTEHCHBHO KOPMHTb.

CTPYKTYPA ®OPENTIEBOIO XO3ANCTBA

JKOHOMHUECKH HellelecooOpa3HO B KaXKIOM TOBAapHOM XO3SANHCTBE CO-
Oepxartb cTafgo npoussopureliiei. PanyxHaa dopens cospeBaer B 2—3-ropo-
BaJIOM BO3pacTe, a NPOU3BOAUTEIIM COAEPXKATCA 6-—7 JieT, YTO YIJIHHAET
MpOU3BOACTBEHHBIA LMK/ XO3AHCTBA, pPacCYMTaHHbIA Ha KOpPOTKHi (1—2 ro-
[a) MepHOn TOBapHOro BbipamMBaHHA. KpoMe Toro, pH coiep>kaHHH MATOY-

97



:
)

Puc. 28. Cxema peMOHTHO-MAaTOYHOIO H MAaJIbKOBOTO YYACTKOB (popesieBOro NMHTOM-
HHKa:

1 — xpyrasle GacceHbl OuaMcTpoM S W BeIcOoTOM 1,7 M WA conepXkaHHA MaTouHoro
crapa; 2 — kpagparHble Gacce#tHb! pasmepom 4 X4 X 1 M misA comepxaHus peMOHTHOTO
crafa; 3 — kBappaTHble GacceliHbl pasmepom 2 X 2 X 0,6 M 1A BLIPALAMBAHUA MOOAH
maccof Gonee S I' U comepXaHHA TONOBHKOB PEMOHTHOH rpynmbl; 4 — npsMoyroik
Hble Gacceftnpl paamepoM 2,5 X 0,8 X 0,6 M wia BelpaluBaHus monogu maccoit 0,2—-1r

HbBIX CTag B XO3fAHCTBaX HeoOXOOMMO HMeTb [Be JIMHHH IPOH3BOIAMTEIIEH
M NlepHOIMUeCKH 3aBO3UTh HKPY WIH CliepMy.

B Hacrosuee BpeMA HA Ppa3IMYHBIX MNpPENTIPHATHAX AKBaKYJIbTYDbI
CyLUEeCTBYeT CllellHaln3alHs TPOU3BOCTBA.

Hnsa poibonuromMHuxa (6e3 aIMUHHUCTPaTHBHBIX MOMeLUEHHA H HHKY-
GaTopa) MOWIHOCTBIO CBBILIE 1 MJIH LUT. MOJIOOM papyXHo# ¢dopenu Maccoi
Gonee 5 r TpebGyercs mIowaaka pasMepoMm 54 X 24 m (puc. 28) . Crangapr-
Hble MeTajIMyecKUe ¢pepMbi IUVIMHOH 24 M MO3BOJIAIT Bech phIGONMUTOMHHK
BMECTE C HHKY6aTOpOM H CIIy>KeGHBIMM TNMOMELIEHHAMH Pa3sMeCTHTb IOf
OJHOH Kpbilledi. B ppiGonnToMHHMKE HCMONB3yeTCA OTeuecTBeHHOE CTeKJIO-
IUTACTHKOBOE CTAHHapTHOE PbIGOBOAHOE 0GOpYHOBaHHKe.

PeMOHTHO-MaTOYHOE CTagO MOXHO CONEpXaTh B KPYIJILIX M KBagpar-
HeIX 6acceiinax npH IIOTHOCTH nocapky 30—40 kr/m®. BacceilHbl HOMKHDI
MCMOJIb30BAThCA KPYIJIbliA rog. B TakoM phIGONHTOMHMKE HHKYGaLHI0 HKpPBI,
BblJepXXHBaHHe CBOOOIHBIX 3MOPHOHOB M MoJpalIMBaHHe JIMUMHOK IO Macchl
0,2—0,3 r cregyer NpoBoAMTh B anmaparax JIOTKOBOro tuma (cm. puc. 8).

Mosnogy maccodi 0,3—1 r BeipamuBaior B GacceiiHax 3paamepom 2,5x
x 0,8x 0,6 M npu mwiorHocTH mocanku or 15 mo 30 xr/m’. BaccelHbI Ha-
XOOATCA B 3KCIUTyaTal[MK [TONrofa.

Mornoas Maccoit cBbIlie 5 T, MpeaHa3HaYeHHYIO VIS pealIM3aLHH, a TAKXKe
U1 PEMOHTHOW TIpYNIIbI Bmyamnnamr B HacceiiHax 2 x 2x 0,8 M npu mwiot-
HOCTH nocanku ao 40 xr/m”. BacceiiHbI HCMONB3YIOT B TeueHHe BCEro rofia.
[Ipun cooTBeTcTBYIOLIEM KayeCTBe BOAbI B NHTOMHHKe MMeeTcA pe3epB WA
yBellHYeHHA KOJIMYeCTBa BbIPAallIHBaéMO MOJIOIH.

Heo6xopumsl ¢openeBble MUTOMHHKH, ClellHATH3UPYIOLLIMECH HA COBED-
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Puc. 29, Cxema ToBapHOro popesieBOro Xo3sAHcTBa

@ — BBIPOCTHO# y4acToK: | — npsAmMoyronbHble GacceitHnl pasmepom 2,5 X 0,8 X 0,6 M,
2 — kpanpaTHele GaccefHbl pasmepoM 2X2X0,8 M, 3 — BOAONOHAIOMIAA CHCTeMa,
4 — xBapjpatHulit Gacce#iH pazmepom 4 X4 X 1 M, 5 — BogocGpocHas cuctema; 6 — agmu-
HHUCT paTHBHO-XO3AHCTBEHHBIA KuMIUleKC: 6, 7 — cnyxebHble nomewexns, 8 — Gyder,
9 — naGopatopus, 10 — MyXKCKoM U XKeHCKuit Tyaner, /] — MyXcKolt H XKeHCKHit gyu,
12 — mywckoit u xeHckult rapnepo6, 13 — cknay uHBeHTaps, /4 — peMOHTHad Mac-
Tepekas, 15 — ausenmbHas, 16 — cknajg KOPMOB H rapax

1IEHCTBOBAHUH TOpPON, ¢openy WIN COepXAaHHM PeMOHTHO-MATOYHBIX CTaf
M BBIpAlLIMBaHMM NOCAJOYHOro MAaTepHalia KaK /yiA NpeCHOBOOHBIX, TaK H
IUIA MOPCKHX XO3AHCTB. [IMTOMHMKM 3HauMTeNnbHO ynyviuatr M ofuervar
paboTy NMpOMBILIIEHHBIX XO3AKCTB, 3aHHMAIOLIMXCA BbIpaLIHBAHHEM TOBAp-
Ho# ¢openu pa3MUYHBIMH METOJAMHK C MCNOJIb30BaHHEM MOPCKOM M Ipec-
HOH BObI.

s ToBapHOoro ¢opesneBoro xo3sancrsa mouHocTeio 10 T pasmep mio-
WanKu cocraBiser 24 x 48 M, X03fAHCTBO pa3MewaeTca MoJ OJHOM KpbIlleH
(puc. 29).

" Momoap Maccoii ot 1 1o 5 r BelpamMBaleT B GacceiiHax pasmepom 2,5 X
x 0,8 x 0,6 M npy IUIoTHOCTH Nocagku oT 10 mo 20 xr/m*. Monose Maccoi
or 5 go 50 r BeipamuBalT B GaccefiHaX pazmepom 2 x 2x 0,8 m npu mwior-
HocTH mocanku ot 20 mo 80 kr/M® u B GacceiiHax 4X 4X 1 M BbIpaLLIMBAQT
pbIby maccoit or 50 o 150 r mpu mioTHOCTH nocaaxu ot 60 oo 100 xr/m3.

OrevecTBeHHbIH M 3apyGeXXHbIH OMBIT NMOKa3biBaeT, Yro HEOBGXOAHUMO
6onee yrnyGneHHoe pa3pelieHHe Tpyaa B ¢openeBoncTee (Kak 3T0 MPOU3OIL-
JI0 BO MHOTHX OTpaciifX CeJIbCKOTO XO3ANCTBA, B YACTHOCTH B OpO/IEpHOM
nruuesoncree). llemecoo6Gpa3Ho co3maTs psAn  CeNleKLUMOHHO-IUIEMEHHBIX
LeHTPOB, BXOAMIIMX B COCTAB HAYYHO-HCCIIEIOBATEIbCKHX HHCTHTYTOB
pPuiOHOTO XO3AHCTBA2 M CleUHAIM3HPYIOLIHMXCA Ha CeJIeKIHOHHO-TUTEMEeHHOR
H TeHeTHYeCKOH paboTe, THOpDHAM3ALMH, TMOJyYeHHMH CTEPWIBHbIX pbI6 M
BbIPRINMBAHUH JIUTHBIX NMPOU3BOAUTENIeH IIA PHIGONUTOMHHKOB. B Hacros-

99



AZIMHHMCTPATHBH bIH PeMOHTHO-MAaTOUHBbIH Y4aCTOK ....1 Bonoucrounnk
kopryc [ ] MpecHan Mopckasn
Momewnenne ans penbix Bona .BoMa
CKNamckoe NPOU3BOAMTENEH H ONEpaLHii L ‘
¢ HKpoH :
noMeLLEeHHE po Tpenancan, Mope,
y Konone3Hasn,| | GeperoBon
XononwisHHK HnkyGatop CKBaXKHHHas Kosoaen
| Kopmoxyxusa MATOMHUK 11 MOTIOH
¥ HacocHasn . IM3enbHas
" CTaHLMA INEKTPO-
| Jlabopatopus YuyacToK [Ulsi TOBapHOi crammp:
dopenu
Y [Bonononroronxfl
Bonoc6pocHas cuctema
OuMCTHBIE COOPYXKEHHA Boponopawwasn cucrema

Puc. 30. CxeMa opraHu3auuu NoMHOCHCTeMHOTo ¢QopesieBoro Xo3AHCTBa, HCMONB3YIo-
1ieI'0 MOPCKYIO0 H NIpecHy 0 BOQY

lliee Bpems eQUHCTBeHHON Ga3oi pasBeneHna dpopenu ABnAeTca lleHTpansHas
JKcriepMMeHTaNIbHas cTaHuMA “Ponma” B Jlenunrpapnckonu obnacrtu, Bxoad-
wasa B cocraB HIIO Tlpomeon”. B CCCP mpeo6nagaioT NONHOCHCTEMHbIE
¢openeBble xo3siictBa (puc. 30).

YunrsiBafg CTaGWIBHOCTD M MOUIHOCTb BOJIOMCTOYHHMKA, Tl BOAB (MOp-
CKadA, NpecHas, CMeILaHHasA), ee TEMIePaTypHbIH peXHM, IUIOWA/L 3eMelb-
HOTO YYacTKa M T.[., OpeleNIAl0oT MOLHOCTb XO3AHCTBA U BIGHpPAIOT OCHOB-
HyI0 CXeMYy BBbIpalllHBaHUA H Heob6xoxuMoe o6opynoBaHue.

B paHHo#i cxeMe npejJiaraeTcsi MOpPCKas, MpecHas M CMELUAHHas BOMA.
Bona M3 BOOOMCTOYHHMKA 3/IeKTPOHACOCAMH MOMJaeTcsA HA CTAHLMIO BOOOMNO.:
rOTOBKH, 3aTéM H3 HAKOMHUTE/IBHBIX EMKOCTEed MO BOMONOJANLIEH JIOTKOBOH
cHcTeMe IOCTymaeT Ha BCe yYacTKM Xo3siictBa. [IpecHas Bopaa mopaercs
Ha PEeMOHTHO-MAaTOYHbI# YYacTOK, B MoMellleHHe WIA paGoThl cO 3pebIMH
MpOU3BOANTENAMH, HHKYOGALHOHHBIH LeX, MMTOMHHK /1A MOJIOOH. Mopckas
BO/A Moaaercd Ha peMOHTHO-MAaTOYHBIM yYacTOK, B MHMTOMHHK Il MOJIOOH
M HAa yYacTOK [UISl TOBapHO# ¢oper.

XO03jAHCTBO [OJIXKHO ObITh 00ecleYeHO INEeKTPOIHeprved Mo IepBOMH
KaTerOpHH ¥ MMeTb COOCTBEHHYI0 aBapHAHYI0 AM3EJIBHYIO 3NeKTPOCTaH[IHIO
COOTBETCIBYIOWeH MolHOCTH. Heobxomuma Takke aBTOHOMHAs' gBapHii-
Hasl CHTHAJIM3a1M s, OMMOBEUIAIOLLAA O NpEK pallleHHH NIOJAYH BOMBI.

INomewmeHne A KparkOBpeMeHHOTO COHep>KaHHA 3peJIbIX IPOM3BOAM-
Teslel U cOopa MKpbI AOIKHO GbITh COBMelIeHO ¢ MHKyDBaTtopom M cHabxe-
HO GacceiiHaMH M YCTaHOBKOi 1A HabyxaHua uxpsl. CaMLOB W CaMOK Co-
OepXaT pa3fesibHoO.

KonuuecrBo M THI GacCeiHOB 1A PEMOHTHO-MAaTOUHOIO CTajid, MHTOM-
HMKA V1A MOJIOOH, YYacTKa I TOBapHO# ¢opesn, a TaKxe MOIIHOCTb HH-
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Puc. 31. Cxema pa3Menienns Geperoporo GaccefioBoro ¢opesieBoro xo3s#cTsa, HCTIONL
3yIoIer'c MOPCKYIO BOLY :

a — npecHas sopa; 6 — MopcKas Bopa; € — BogocGpoc; I — UCTOYHMK NpecHOR BOAL;
2 — MCTOYMHK Mopckodt Bomsl; 3 — HacocHas cTaHuud; 4 — aBapuAHas [u3e/bHAA
3MEKTPOCTAHIUMA; 5 — HaKONMMTeNb MpecHOW BOAbI; 6 — HAKONUTeslb MODCKOH BOABI;
7 — PeMOHTHO-MAaTOUHBIH yyaCTOK; 8 — aJMHHHCTpaTHBHEI/ Kopnyc; 9 — HHKYGAUMOH-
Hpift Hex; /0 - nomelliesHe OJIA CONEPXKAHMA 3penblX NMPOHIBOAMTenett u omepaumh
c uxpolt; 11 — xopmokyxus; I2 — naGopatopusi; 13 — xonopunsHas kamepa; /4 —
CKIIafAcKOe moMellenne; /5 — NUTOMHMK if monomu; /6 — y¥acToK Ifis TOBapHOH
dopenn; 17 — oWCTHBIe COOPY HKOHUA

KyOaUHOHHOIO liexa ONpeneNATCA IUIAHUPYEeMOH MOILHOCTbIO XO3SKCTBa
M BbIOpaHHBIM ‘'cNOCOGOM BbIpalIMBAHHA pPbIOGbI (OOBIYHBIM, MHTEHCHBHBIM
M CBEpPXHHTEHCHBHBIM) B COOTBETCTBUM C HOPMaMH TEXHOJIOTHYECKOTO
NpOeK THPOBAHNA.

Unxybaums MKXpbl, BbinepXHBaHHe CBODOOHBIX IMOPHOHOB M MOApAILH-
BaHHE MOJIOOM NpOBOOATCA B INoMelleHHH. B ceBepHbIX M LEHTPAIBHBIX
paHOHaX CTpaHbl BbIpALIHBaHHe TOBApHOW pbIGbl OCYMIECTBIIAIT B MOMe-
IWEHHH WIH MOX OTKPBITHIM HeGoM. B 10XHBIX paiioHax mis ymobcrsa pabo-
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THI M 3aLUHTBI pbIGbI OT NMPAMBIX COJIHEYHBIX JIyued pbIGOBOnHBIE HacceiHbI
pacnonaraior oy HaBecom.

s Toro uro6b! ppiba He BhMphIrMBaNla U3 GacceiHa, yacTb ero B Mecre
nojaud BOABI AOJIXKHA ObITh 3aKpbiTa HATAHYTOW [eNbl0, 3 YpOBeHb BOMBI B
OacceiiHe poykeH ObiTh He MeHee ueM Ha 0,2 M HHXe BepXHEro ero
Kpas.

B xossiicTee, paGorawumem Ha Mopckoii Bome (puc. 31), mOJXKHBI GbITH
npedycMOTpeHbl: aMHHHCTpaTHBHOE TOMEllleHHe; COBMeLUeHHble CKIIaf-
CKHe TIOMeLIeHHA [UIA XpaHeHHs MaTepHalioB, ppiGOBOJHOTO 060pYNOBAHHA,
CKJIa[ VIA XpaHeHHs TIpaHyJIHpPOBAHHBIX KOpPMOB WIH XOJIONWIbHasA Kame-
pa Wi XpaHeHHS BJIAKHBIX TpaHYJIMPOBAaHHbBIX KOPMOB H CBEXEMOpPOXKe-
HOH pbiObI; naGopatopus, OCHauleHHas OGOpYyHNOBaHHEM I KOHTPOJIA 3a
KayeCTBOM BO/bl M NpOBeleHHA BeTepHHapHbIX HaONMIONCHMH; KOPMOKYX-
HA /1A NPHUIOTOBJIEHHA BJIAXHBIX IPaHYTHPOBAaHHBIX M Jie4eGHLIX KOPMOB,
OCHallleHHass OpOoOMIIKOH, BHOPOCHTOM, CMecHTelleM VI TpHrOTOBJIEHHA
KOPMOCMECH, TIpaHyNATOpPOM, BECaMH, MEQMKAMEHTaAMH, MHKCEpOM MJIA
CMELIMBAHHA Maclla H XMPOB ¢ mpeMMKcamMH. B xo3siictBe rakke HeoOXxo-
OMMO HMETb TPaHCMOPTHOE M COpPTHPOBANIbHOe OOOpymOBaHMe, 3NIEKTPOHa-
COChI Pa3IMYHOH MOIHOCTH, pbIOOHACOCHI, pa3fIMuHble BEChl, EMKOCTH A
TPaHCIIOPTHPOBAaHUA XHBOH pbiObl, pbIGOBOIHBIN HHBEHTapb, BO3MYLUHLIH
KOMIIPECCOp C peCHBePOM COOTBETCTBYOLIEH MOLHOCTH H T. I1.

UHKYBALUA UKPbI,
BbIAEPXUBAHUE CBOBOAHBIX IMBEPUOHOB,
BbIPAWUBAHUE NTUINHOK U MANBKOB

IMOpHoHAaNbHOe pa3BHTHe MKPbI. PazBuTHe 3MOpHOHA papmy xHO# dopenu
HMeeT OKOJIO TpeX AeCATKOB cTaauit. OHHM M3 INTaBHbIX (HaKTOPOB, BAHAIO-
IIKX Ha CKOpOCTb pa3sBUTHs 3MOpMOHa, fABNgeTcA Temmneparypa. [Ipuiem
NOBBILLIEHHe TeMMepaTypbl IO COOTBETCTBYIOLIErO Npeqelia BhI3bIBaeT YCKO-
pPeHHE pa3BUTHA IMOPHOHA.

Cnycra HeCKONBKO 4YacOB NOC/e OMIONOTBOPEHHA Ha aHMUMAILHOM MO-
noce MKPHUHKH NOABIAETCA KyNnonoo6pasHblid 3apoablileBblif quck (6nmacro-
mick). IIpumepHo uepes 20 u npu temmneparype 6—8 °C HauMHaercsl cTaguA
ero apobnenusa. Ukpa 0co6o 4yyBCTBHTE/IbHA K_BHELIHHM BO3/CHCTBHAM B
nepuoabl ApobneHuss Onmacropucka, obpacranMa M Hauana ¢GOpMHPOBAHHA
3MOpuoHa, 0Opa3oBaHMA XBOCTOBOW MOYKKH M OTHE/IeHHA XBOCTa, Havasg
NMATMEHTAlHH T71a3, CerMEHTALMH XBOCTa M Hayana, ABIKeHHit, a 0cOGeHHO —
Nepen BbIKJIEBOM.

Ha cragum nurMeHTanuum rna3 3MOpHOH XOpOLIO MPOCMATPHBAETCSA
yepe3 060N0YKY, y Hero o6pa3yloTca NedeHs, pOTOBAA wieNlb, HA TeJle CTAHO-
BATCA 3aMeTHbIMH MellaHo¢opbl, OOpasyercsi aHaJIbHOE OTBEpPCTHE, 3aTEM
poct 3MOpHOHA NpOIOIKAETCA, MTOABJIAIOTCA 3aUaTKU OPIOLIHBIX M HermapHbIX
mw1aBHMKOB, Ilocre T0ro Kak 3MOpPHMOH NMOJIHOCTHIO CHOPMHUPOBANICA, AOCTHT
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Puc. 32, Cxema MHKYGauuoHHOTO Uexa (4) MOWHOCTHIO 1,5 MJIH WIT. (pH eJMHOBpe-
MeHHO#N 3aKagke HKpbI) Y MoMeleHUu#t oy oTueXHBaHUA (6) :

1 — priGoBonHblit paGounht cron; 2 — Bogoc6pocHas cucTemMa; 3 — KaccCeTH ¢ HHKY Ga-
UMOHHBIMM JIOTKOBBIMHM armapatamMu KM.01.2104017 (4 wT. no BeprHkany, 8 wr. B
KacceTe) ; 4 — BomonoHamuas cucTeMa; 5 — GacceftH [fl COmepXAHHUA CAMIOB MOCNe
OTHEXHBAHUA; 6 — GacceitH WA coumepxaHHUA 3pellIX CamMUOB; 7 — GacceliH ¢ aHeCTe-
3UPYIOIIMMH BellleCcTBaMH; 8 — GaccetH ¢ wncTolt nporoyHo#t Bomo#; 9 — Gaccein mnA
COepXAHUA 3penkbIX caMoK; 0 — GacceflH gna cofepmaHus CaMOK NOCHE OTLEXKHBa-
HusA; 11 — cronbl psA HaGy XaHHSA UK pbl

OnpeneNieHHbIX pa3MepOB, HAYMHAETCA CTagHA TNOABHXHOro 3IMOpHOHA.
Jra cragua IIMTCA HeToJIrO, ¥ HaCTyMaeT BBIKJIEB.

MukyOGaums uxpbl. UnkyGauus NPOBOAUTCA B MHKYOaUMOHHBIX aMnmnapa-
TaX, KOTOpble YCTAHOBNIeHbI B .CHELMATIBHOM liexe, sIBJIAIOIIEMCH OOHHM H3
OCHOBHbIX COOpPYXKEHHMil IHTOMHHKOB M MOJIHOCHCTEMHbIX (OpesieBbIX XO-
asgiicTB. C MHKYGAaUMOHHBIM LEXOM ,COBMeIEHO MOMelIeHHe g paGoThl
¢ npousBoautenamMu (pHc. 32). B uexe ocymecrnsiorcs HHKYGauua MK pbl,
BbIIep>XXHMBaHKe cBOGOAHBIX IMOPHOHOB H MoapauHBaHHie TMYHMHOK IO JOCTH-
XeHuA UMK Macchl 0,2—0,3 r B TeyeHne 2—3 Hemens. Bee atn mpoueccs! mpo-
BOJAT B MHKYOAlMOHHBIX amimaparax Jiorkororo Tvmna mMapku KM 01.2104017
(cm. 1a6n. 22). B nomewjenn s paboThl ¢ MPOM3BOJHTENIAMU B [epHON,
cbopa MOJOBBIX NpPOOYKTOB [WIA COMEPXAaHHUA IMPOU3BOMAUTENEH HCMOIIb-
sywrca KBagparHbie Gacceitinl Tuna KM 02.101006 pasmepom 1x 1x 0,6 M
H CTOJIbI ISl OTMBIBKM M HaOyXaHus UK pBHI.

Ilocne HabByxaHus Meped 3arpy3Koil WKpHl B MHKYOALMOHHLIA anndpar
M3bIMAIOT HeOIUIONOTBOPEHHYI0 NMOOGeseBIIYI0 KDY H NPOBOOAT YYeT OMmno-
OOTBOpeHHOH HKpbl. JIO 3akyagku Ha MHKYGauuio MpoBOJAT NMpOoPWIAKTH-
yecKylo 06pabOTKY MKpbI B pacTBOpe MallaXMTOBOTO 3e/IeHOr0o B TeueHHe
10—15 mun (xonueHTpauus 1:150000) unu B pacrBope ¢popmanuHa (KOH-
ueHTpauus 1:2000) B reuenne 10 muH.

Yuer UKpbl. YueT MOXKHO IPOBECTH Nepef 3aKNafAKO# B anmapaT WIM Ha
cragu¥ NHrMeHraumH rna3. CyuecrBylOT BecOBoW M OObEMHBIH CrOCOGBI
yyera, a TaKke clieuHanbHble IIPUCIIOCOONIeHNA WiA Ofipele/ieHUs KOIHYecT-
Ba wkpbi. [Ipy BecoBom crocoBe B3BELIMBAOT He MeHee 3 TMOPUMHA MK pbI
no 10-20 r xaxnas, onpefensaoT KOIHMYECTBO HKPHHOK B KaXao# npobe,
33TeM Cpe/iHee KONMYECTBO MKPHHOK B 1 I' M C MOMOLUBK MPOCTOTO pacyera
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onpenensoTr ux obuiee KonuyecTBo. O6beMHbIN cnocob aHanoruyeH Beco-
BOMY, HO Onpefe/lsloT KOJINYeCTBO MKPHHOK B 1 MJI NyTeM Mopacyera MX
KonuyectBa B 3 npobax no 10—50 mn xaxnas.

B xo3siicTBe XenaresIbHO HMMeTb MepHble €MKOCTH, 06beM KOTOPBIX
COOTBETCTBYeT BMECTHMOCTH pbIOGOBOOHOH paMKHM WIH HHKYOaUHOHHOTIO
AWMKa npy yknagke B 1 u 1,5 cros.

Ipu noMowIM MEepHO#H eMKOCTH MKPY PacKiIafblBal0T B HHKYOGalHOHHOM
Ammke (cM. puc. 8), npuueM B OOUH MHKYGALMOHHBIH JIOTOK, COMepKaLHA
4 wHKyGauMOHHBIX MIUMKA, CJIe[yeT MNOMeEIaTh MKpY M3 ONHOH NAapTHH.
s cMsArYeHua ymapoB MpH 3akJiafke MKpbl B MHKYOauUMOHHOM anmapare
MAaKCHMAJIbHO NMOAHMUMAIOT YpPOBeHb BOMBI, @ 3aTéM NMOHHMXKAIOT €ro g0 HeoO-
XOIHMOTO.

Konrpons 3a cpemoit. B nmepuon mHKYGaMH KOHTPOIHPYIOT THIPOXH-
MHYECKHI M TeMIlepaTypHbIH peXXMM, pacXop BObl, CIEdAT 32 TeM, YTOObI
He BO3HHKJIO rpubkoBoro 3aGosneBaHMsa. Ecim B Bome MpHCYTCTBYIOT B3Be-
LLeHHble YAaCTHIIbI, TO, OCellas, OHM NOCTENEHHO 3aWJIMBAIOT UKpPY M BbI3bIBA-
I0T TeM CaMbIM CHHXXeHHe 3¢¢eK THBHOCTH razoo6MeHa M yBENTHYEHHe OTXO-
ga. IloatoMy Bony mepen mopayeit B HHKYGaIlHOHHBIA LEX Cliemyer mpolnyc-
Karb 4Yepe3 (GWIbTp HIM OTCTOMHMK, a TaKXe yepe3 GaxkTepHUMOHYIO YCTa-
HOBKY.

CopepxaHMe KHCIIOpOAa OMNpele/IAOT pa3 B Helelio, a TeMIleparypy
BOJIbl U3MEPAIOT eXXKe[HeBHO B 7, 13 1 19 u.

KomndectBo rpagyco-nHelt nmpu uHKYyOaumM. IInsa BbIKJIeBa 3MGPHOHOB
HeoOXOOMMO 3aTpaTHTh ONpefie/ieHHoe KOJMYeCTBO TEIUIOBO# 3Hepruu (rpa-
nyco-mHeit) . Heo6Xomumo OTMeTHTh, UTO JUIA KpailHHX 3HAYEHMI TeMIlepaTy-
pbl HHKYOaLUMKM onpenenuTb KOJIMYECTBO Ipafyco-IHe# MOXHO TOJIBKO IpPH-
GnusurensHo (puc. 33).

HerpynHo nomcumrats, uro mpu temmeparype 15 °C mnortpebyerca Ha
pasButhe MKpbl 315, a npn 5 °C — 450 rpagyco-mHel. OHAKO BO MHOTHMX
ciyvasax ObIBaeT BMOJIHE JOCTaTOYHO YCTAHOBMTDb JIMILIb CBA3b MeXy TeMIle-
paTypoH M pa3BUTHEM HKPBHI.

Temneparypa ukpnl npn HHKyGaumn. H3BecTHO, UTO NpH CIIHMIIKOM
BbICOKOH [IJIA JAHHOrO BMAA pbl6 TeMIlepaType HabliofgaeTcs npexieBpeMeH-
Hoe BbUIyIJIeHHe 3MOpHOHOB. 3JT0
CBA3aHO C PaHHKUM YACTHYHBIM [epe-
BapHBaHHEM 3alMTHOM OOOJIOUKH
MKpbl IPOTEOIMTHYECKHMH (epMen-
TAMH WIH ¢ MpexXHaeBpeMEHHbIM €e
pa3spbIBOM IpH HHTEHCHBHOM [BHXe-

00

S I

Bpema . cymox
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=

Puc. 33. IlpoponuTenbHOCTh pPa3BHUTHA 2

C MOMEHTa OIUIOOTBOPeHHA N0 BhIKJe- e A
Ba Y pafyXHoH c¢openu NpH pasnMYHBIX ] 10 15
TeMIle paTy pax Temnepamypa, °c

104




HMH 3apopbiiieit. Jlpyroi npuyMHO# NpexaeBpeMeHHOrO BbUTYTUIEHHS MOXET
cnyxuTh Goyiee HHTEHCMBHBIA pOCT rpHGKOB NpH BBICOKOH TemrepaType.

Temneparypa Bogbl NMpH HMHKYyGalUMH [OJDKHA COCTaBIIATb He MeHee
3—4 u ne Gonee 13—-14°C,

OnruManbHas TeMrnepaTypa MmiA MHKYGauMM HKpbl pafyxHo# ¢openu
cocraaser 6—10 °C.

TIpomoNXHTeNbHOCTh HHKYOAaUMH MKpbI pagy>KHOH ¢opend 3aBHCHT OT
TeMIlepaTypbl BOAbI.

Temnepatypa, °C 2 45 S 7 71 13 10 12 13 157
MpomomkuteneHocts 105 80 58 44 42 48 31 24 25 19
HHKYGauuH, cyT

W3BecTHO, uYTO [JiA CO3[aHMA ONTHMAJIbHLIX YCIIOBMH pa3BHTHA carpo-
nernun Heobxomuma temneparypa Beimie 10 °C. ITosromy BO3MOXHO [0
CTaJuM NMMTMEHTAIMH IJ1a3 MHKY6alio NpoOBOIMTD NPH TeMIlepaType HeCKOJIb-
KO HHMXe, a ocse 3Toi craguu — Boiwe 10 °C.

Konebaunsa teMileparypbl BOAbI B TeYeHHMe CYTOK OTPHLATENIbHO CKa3bl-
BaloTCA Ha IMOpHOreHe3e.

YcraHOBNeHO, YTO pe3kHe H3MeHeHHA abuoTHueckMX ¢axTOpoB (TEeM-
neparypbl, pH, comepxaHus kucnopoma ¥ Op.) BO BpeMsAi MHKYOGaUUM HKpbI
NPUBOASAT K pPasfiMYHbBIM 3aHOMANUAM B CTpOeHMM Tena openu: UCKpHBIle-
HHI0 U YKOPOYEHHI0O MO3BOHOYHMKA, HeNOPa3BHTHIO kabepHbIX KpbileK,
0oOpa30BaHMI0 [IBYX CNMHHBIX IUIaBHMKOB, OTCYTCTBHIO AHAJILHOIO IUIABHH-
Ka u 1p.

IlpuMeHeHHe 3aMKHYTOro ULMKJIA BOHOCHAOXeHMA nNpu HHKYOauuu
uKpbl. [Ipy HanwuMu BOJOMCTOMHHMKA C HecTaGWIBHBLIMM MapameTpaMH (TeM-
nepatypa, pH) Heo6XxOomMMO NMpHUMEHATH 3aMKHYTbIH UHKJI BOXOCHAGKeHHMA.
YcraHOBKa 3aMKHYTOro uMK/Ia BOOOCHaOeHHA /i1 HHKYOGauMH HKPHI
COCTOMT M3 CJIEAYIOLUMX Y3JIOB: pereHepauuu BObI, TePMOCTaTHPOBAHHA,
BOONONAYM M MHKYGauuoHHoro. Ukpa B mpoluecce >XH3HENEATENILHOCTH BbI-
OensieT He3HaYMTeJIbHOe KOJMMYECTBO MOHOB aMMOHHUSA, OT KOTOPBIX ycCllelll-
HO MOXeT OYHMILATb BOAY NpPHPONHBIA LUEONUT — KIIMHONTWIONHT. [IpH sToM
OH BbleNfAer B cpedy HHKYOauuuM HOHBI KanbLHA, HeOOXOOMMbIe A pas-
BHUTHA HKPBI.

[loTpebnenne xuciopoga MKpo# B mpoiecce 3MOpHOreHe3a 3HAYUTEND-
Ho kosnebnerca. KpoMe 1Oro, KonuyecTBO AOCTYNMHOIO IJIA HKPbl KHCAOpPO-
Oa 3aBHCHT He TOJIBKO OT ero KOHUGHTPALMH B BOME, HO M OT CKOpOCTH,
C KoTopod Boga oMbiBaeT HMKpY. [lorpeGnenue xucnopoma BO3pacraer €
yBeluYeHHeM pasmepa 3MOpuoHa. Huskoe copmepxanne kmucnopogma ymi-
HAeT npolecc MHKYOalluu, a NMOHH)KEHHEe €ro COHep)KaHusl HernocpemCTBEHHO
nepeq BbIKJIEBOM MPHUBOOUT K IpeXIeBpeMEHHOMY BbIKJIeBY ClaGopa3Bu-
TbIX CBOGOIHBIX IMOPHOHOB.

HauGonbiee norpebneHne KHCIOPOaa oTMeYaeTCA B MepHOM BBIK/IEBA —
oHo cocraBnser 0,5 mr/u Ha 100 nkpuHOK. CBOGOOHBIE SMOpHOHBI NOTPEG-
nawt kuciopona B 8—10 pa3 Gonblue, yem ukpa. Ilpu uHkyGauum HKpbI
cofiepxaHie KHCIIOPOOA [O/DKHO COCTaBNATb He MeHee 6 Mr/J.
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OGpawense ¢ ukpoit B nepuon uHKyOauuu. Ilo Hayana crapuu MUIMeH-
TAUMK IJ1a3 HKPHHKH UYYBCTBHUTEJIbHbI K BHOpAalMH M pPa3yIMYHBIM MEXaHH-
YeCKHMM BO3[eHCTBHAM, 32 HCKJIIOYEHHEM IBYX 3TAllOB C NMOHMXKEHHOH YyBCT-
BUTENbHOCTBIO (Tabn. 27), mMo3TOMy Ha 3TOM 3Tane HHKYOauuM MKpPHHKH
OOJDKHBI CIIOKOMHO JieXxaTb B MHKYOaUMOHHBIX anmaparax. B aror Nepuon
pa3BUTHA Heob6xoguMo olecriednTs GraronpuATHbie YCIOBHA Cpelbl H mpe-
OynpexpaTh MoABJIeHHE CaNpOJieTHHM Ha MKpe. Bo3MoxkHa pyuHas orGopka
MOpaXKeHHbIX MKPHHOK C MOMOLUBI NUHUETOB H APYTHX NpHCnocoGneHuHi.
Ho 3710 cnHikoM TpyAoeMKHi Npoluecc, ¥ NO3TOMY JAHHBIA METOM, B HACTOSA-
liee BpeMs CTapaloTcA He MPHUMEHSATD.

YpaneHue MepTBOH MKpBI M [Opyrue pbiGOBOHBIE ONepalyH C HKPOH
NpPOBOAAT TOCHe HACTYMNEHMA CTagMM NUrMeHTauuu rmas. B 3to Bpems
ycTpaHsioT 3auieHue. Xopownid 3¢dekT B 3TOM Cliyyae gaeT MpOMbIBaHHE
MK Pbl YHCTOH BOHO# C momouibio Aywia. [Ipu npombiBaHHM yHaufloTCA pas-
JIO)KeHHble KOMKH HMKPHHOK, 06pa3oBaHHble cOnposierHHeBbIMH IrpuOKamu,
MepTBble MKPHHKH, MMeOIIHe XapakTepHbIH MatoBbli uBer. OMHOBpEMEH-
HO NyTeM MeXaHHYeCKOro BO3NEWCTBHA pa3pylliaeTcs BHTelIMHOBasg 06o-
JI0YKa HeOIUIONOTBOPEHHBIX M HeMOJIHOLEHHbIX ukpHHOK. Ho pns Toro
4YT0OBI MKPHHKH, MOJBEPrIIMECA MEXAHMUECKOMY BO3OeiCTBHIO, NpHOOpenH
MaToBbIH LiBeT, TpebyeTCcs HeCKOJILKO YacOB, MO3TOMY Ha Clle[yHOIIHH OCHD

Heo 6X0MMO NPOM3BECTH OTOOP WA MpodHIAKTHKHU CarllpOJIerHHH.

27. Bo3MOXHOe BpeMs Havala H OKOHYaHHsA pa6oT ¢ HKpOii B mepuoa HHKyGauHH, cyT

Temnepatypa, °c

Cragus pa3BUTHSA UK pbl
6 8 10

Jo yronueHus Gnacroaucka l-e—-5-¢ l-e—3-e l-e—2-e
OG6pacranue xenTka 6aacro- 13-e—15-¢ 8-e—10-e 6c—8-¢
nepmoft
Pocr XxBOCTOBOIO OTOeNa H 19-e - 39-¢ 16-e—-34-¢ 12-e—-29-¢
NTUIMeHTauuA I71a3
Beck nepuop pasButHsA oo 43-47 37-42 31-34
BbUTY/IeHU A

Ina maccoBoro O0T60pa MepTBBIX MKPHHOK HA CTaguH INUIMeHTAalUH
ria3 npumeHsior Merod duorauuu. Ukpy nomewarr B 10—12 %-Hbii pacr-
BOp noBapeHHO# coJH. KOHUEHTpauuo NpUMEHsAeMOro pacTBopa HeobXxomu-
MO NMpoBepHTh Ha HeGOJBILIOM KOJIHYeCTBE HKPHHOK, TaK KaK pa3mep MKpH-
HOK, CTeleHb pa3BHUTHA H TeMliepaTypa BoAbl BIHAKT Ha npouecc ¢paoTaLMH,
npH 3ToM nyuine npUMeHaTs 10,7 %-Heiit pactBop (960 r noBapeHHOH COJIH
Ha 8 51 Boapk1). HemonHolueHHble MKPHHKH BCIUIBIBYT B TeueHHe 3 MMH. Ty
olepauuio cjieflyeT NpOBOOHTb HOCTATOYHO OBICTPO, TAK KaK XKHBbIE HKpPHH-
KH MOT'YT NOZIBE PruyThCs OTPUUATENILBHOMY BO3felcTBHI0 pacTBopa. Cymect-
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ByeT gpyro# cnoco6b 6opbbsl ¢ canponeruueir (o yeM GyneT HaTH peusb B gab-
HeillleM) , NEPHOAMYECKH MKpa OOpabaTbiBaeTCA MATAXMTOBBIM 3€IeHBIM.

Yuer orxopa HKphl. B npoiecce 0T60pa npoM3BOOAT MOXCYET HKPHHOK
¢ MOMOUbI0 BECOBOTO WIH 06beMHOro Meroga. Yuer OTXOHa MKpPhl BEAYT
Mo KaXIOMYy MHKYGaUMOHHOMY aNnmapatry, no KaXgoH pbiGOBOOHO#M
pamke.

Onpenerienne npoueHTa ononoTBOpeHHA HKphI. s BeneHus ppi6oBon:
HOTO Mpolecca HeOGXOOUMO yMeTb OIIpeeNATb KAaYeCTBO HKPbI, 3aJI0XKeEH-
HOW Ha HMHKYOauuio H, B YaCTHOCTH, IIPOLIEHT ee OIUIOJAOTBOPEHHA, KOTO-
pbiii ONpeneAoT Ha CTAUH pa3BHTHA, XapaKTepU3YIOICHCA HAYAJIOM IMyJIb-
caluMH cepalma H 000coGneHHsi XBOCTOBOW 4YacTH Tejlla 3apojpiua (4Yepe3s
9—11 muefi mukyGauuu npu Temnepatype Bogs 10 °C). TipoBy ukph nome-
WawT B S %-Hblii paCTBOP YKCYCHOH KHCIOTHI ¢ o6GaBneHHeM 7 r NOBapeH-
HO¥ conM Ha 1 11 pactBOpa. B 3TOM OCBeTnsAiomieM pacTBope 060JI0YKA MK pbI
obecuBeTHTCA M B HOPMAIbHO OIUIONOTBOPEHHOH H pa3BHMBAIOLIEHCS HKpe
CTaHeT 3aMeTHoM GeJag Monocka Tesna 3apopsiuia. [IpoileHT omlogoTBOpEeHHUA
yCTaHaBJIMBaeTCA HAa OCHOBaHMHM NMpoBepkH He MeHee 100 MKPHHOK M3 KaX-
[IOH NapTHH.

Ceer U unkyGamma ukpsl. [log Bo3medcTBHEM NPAMOro COJTHEYHOTO
CBETa MKpa MOJIHOCTbIO MOTrHGaeT B TedyeHHe HecKOJNMbKUX nHed. HHky6Ganus
HKpb! [OJDKHA MpoXoauTh B TeMHOTe. OQHaKO mpH pa3lIHYHOH TeMIlepaType
CpoK MHKYyGauun ux pbl popenu Moxet xonebarbca or 105 go 19 cyr.

PpiGoBony HeoOxomuMo INepHOOMMECKH OCMAaTpHBAaTh MKpY H MO Mepe
HagoBHOCTH INMPOBOOUTb C HeH pbIOOBOMHBIE OllepaliMM H NMpPOBEPATH CHCTe-
MY BOIONMOJAYH.

O6b1yHO 06paboTKa OOHOro HMHKYDAaUHMOHHOIrO fAWMKa WIH pbiGoBOn:
HOH paMkH ¢ uKpo# (pyyHas oTGOpKa, NPOMBIBKA HKPBI M T.[1.) 3aHUMAeT
or 3 go 15 muH. s 3toro oGbIYHO MPHMEHAIOT 3JIEK TPHUECKOE OCBeLleHH e,
MHTEHCHBHOCTb U BpeMs HCMOJIb30BAHUA KOTOPOro NMPaKTHYECKH He OIpaHH-
uuBalorcsi. Kpome Toro, ycraHOBJIEHO, YTO HMHTEHCHBHOCTb €CTECTBEHHOTO
OCBeLleHHs B HHKYOallMOHHOM liexe HAMHOTO HuXe, YeM B NPHpOAe, H 3aBH-
CUT OT OpPHMEHTAalMH LieXa, KOJIMYeCTBA M pa3Mepa OKOH M MOXeT ObITh pa3-
JIMYHOH Ha omNpenefieHHbIX YYacTKaX OOHOrO M TOTO Xe lieXxa B OJHO H TO
Xe BpeMs cyrok (310 pa3iinuue Moxer coctaBiaath 50—70 u Gomnee pa3s).

YcraHoBneHo, YTO IMOGPHOHBI pafly>kKHO#H (OpellH BeCbMa -UyBCTBHTEIIb-
Hbl K [JIMTEJIbHLIM CBETOBBIM BO3MEHCTBHAM MO Havala JyJIbCallMK Cepp:
ua, ocobeHHo Bo BpeMdA ApoOieHus GMacTOgMCKAa W B KOHLE racTpyJIALMH.
CywecrByer MHeHHe, 4TO CBOGOOHBIE 3MGpPHOHBI, BBIKIIOHYBLUMECA M3
MKpbl, HHKYOHpyeMOii B TeMHOTe, MMelOT OOJiee BBICOKHe BBIXHBAEMOCTb
H TeMN POCTa MO CPaBHEHHIO CO CBOGOAHBIMH IMGPUOHAMHM, BLIKIIIOHY BILH-
MHCA M3 MKPbI, TNOOBEepPXEHHOW [JTHTEJIBHOMY CBETOBOMY BO3[EHCTBHIO.
B cBA3M ¢ 3THM NpH NpOBeNCHUH PbIGOBOMHBIX ONepauMit ¢ MK poil, cBOGO-
HbIMH 3MOpHOHAMH H JIHYMHKaMHM panyxHo# c¢openn HeoOGXOOUMO YUHMTHI-
BaTh 3HaUeHHe CBeTOBOro (akropa.

YcTaHOBIIEHO, YTO OCBelleHHe HKpbl 1 pa3 B [eHb JTAMIIOYKOi B 40 BaTT
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no 10-20 MHH BO Bpema OObLIMHON MpoBepKH H OTOOpPa MEPTROH HKPHI
He OKa3bIBAJIO BJIMAHUA Ha pa3BHTHe 3MOPHOHOB.

BoiknieB 3MOPHOHOB. BbIK/IeB NMpOMCXOOMT HeNMOCPENCTBEHHO B HHKY-
GauoHHoM fAuwuke. Ilog BAMAHHEM NpPOTEONUTHUECKHX (epMEHTOB, BbIpa-
GaTpiBaeMbIX JKelle3aMHM BbUTYIUIEHHA, 000JI04Ka MKPHI CTAHOBHMICA MeHee
NpOYHO#, YTOHYAeTCA M TNON BO3JeWCTBHEM IBIDKEHHA 3MOpHOHA pas3phl-
Baerca. [Ipouecc ocBoboxneHHs sMOpHOHa OT 060JIOYKH Ha3bIBAETCA BbIKJIE-
BOM MJH BbuTyIUIeHHeM. HopmanbHbii 3MOpHOH pa3pbiBaeT 060/I0UKY UK pHH-
KH [TpH IOMOILK XBOCTA.

Ilepesoc uKkpsl B MHUHHOuHBIe Oaccedtnbl. [Ipn M3nNHMIIKE MKpBI B HHKY-
OalMOHHOM amnnapare WIM HeNpHUCNOCOGIeHHOCTH ero [UIf BbIAEpXHBaHHA
cBOOOHBIX 3MOPHOHOB MKpa INMepeHOCUTCA Ha pbIOOBOAMbIE PaMKH B Clie-
LMaIbHbIe MAJIbKOBble OacceiHbl, rie HCMONb3yeTCs HCKYCCTBEHHbIH pH.
Heo6xomumMo yuMTBIBaTH, YTO NeEepef BbIKJIEBOM HKpa CTAHOBHMTCA YyBCTBH-
Te/IbHOH K MEXaHWYECKHM BO3[eHCTBHAM, NO3TOMY MepeHOC HKPHI H3 UHKY-
GalMOHHBIX allapaToB Ha paMKH HeOGXOAMMO INPOU3BOIOMTbL 332 HECKOJIBKO
[HeH [0 BbIKJIeBA.

Ucnonb3oBaHue MHKYGaLMOHHLIX paMOK [aeT Clle[lyIOmiHe NPeUMymiecT-
Ba: BbIKJIEB MPOHCXOOMUT ecTeCTBEHHO, CBOBOAHbIE 3MOPHOHBI NPOBAIHBAIOT-
¢ Ha aHO GacceiiHa, MepTBbIe HKPHHKH OCTalOTCH Ha paMkax, BaccedH He 3a-
IpA3HAeTcA, CTAHOBUTCA BO3MOXHBIM 3apbiOneHHe 6acceliHa CBOGOIHBIMH
IMOpHOHAMH COTIACHO HOpMaM MOCaAKH.

Pamku ycraHaBnuBaTCA FOPH3OHTANIBHO NOMO NpAMBIM YrjiOM NO OTHO-
IIeHHI0 K HaMpaBJIeHUI0 NTOTOKA BOMABI B OOMH pAM Ha MOACTABKH HA pacCTos-
HuM 5 cm ot gHa Gaccefina u 30—50 c¢M gpyr ot gpyra. Iny6uHa (7—8 cm)
AomkHa ObiTh TaKOH, 4TOGbI BEepXHAA YaCTb PaMKH CJIerKa BBICTYTana Hap
BOJIOH.

ITpu cobniogeHnyt HOpM GHOTEeXHUKH COJie pXXaHHA MPOU3BOAMTeNeH, cGopa
H MHKYOauMH MKpPbBl OTXO[ 3a Nepuopd 3mOpuoreHe3a (BkIIoyas HeOIUIOZOT-
BOPEHHYI0 HKPY) He NOJDKeH NMpeBbiath 20 % npu copmep)XaHUN NPOU3BOIH-
TeJled B TeIJION BOJIE.

Miky6auma ukps! B Mopckoit Boe. Bo3moXHa HHKYGauMa MKpbI pagy x-
HO# dopeny B MOpPCKO#H BOfe, YTO MO3BOJIAET PaCUIMPHTh apean ee BbIPALIH-
BaHuA. s 310rO0 mpouecc HabGyxaHHd MKpbl [O/DKEH MpPOMCXOAMTH B Ipec-
HOM BOMEe, 3aTeM HKpY clielyeT NepeBeCTH B MOPCKYI0 BOIY COJIEHQCTBIO
10 10 %, ‘(oNTHMAIbHAA CONEHOCTS 8 %50). 3a HeCKONbKO JHei HQ BbIKIIE-
Bd COJIEHOCTb OOJUKHA ObiThb CHMXEHa 10 5—6 %,, a B MOMEHT BbIK/IeBa —
00 4 %,. YCTaHOBNIEHO, YTO Ha pPAHHHX CTAaAMAX pPa3BHTHA BO3MOXKHOCTb
OCMOTHYeCKOH M HMOHHOHM peryJTfAuMH Y pagyXHOH ¢openu OrpaHHYCHHa M
coJiIeHOCTb B 11 %, ABJIAETCA 1A Hee JIeTAJIbHOM.

[Ipn mHky6Gauun B MOpCKOW BOmE BLIKJIIOHYBIIMeCA cBOGOMHbIE 3MBpHO-
Hbl pany>kHoi ¢oOpesH mepeHOCAT COJIeHOCTh B 5—7 %,, TOrAa Kaxk mocie
MHKYGauuu B TMpecHo#i Bofe CONEHOCTb B 5 %, Bbi3bieaer 100 %-Hblit 0TXOL
CcBOOGOHBIX 3MOPHOHOB Ha TPETbH CYTKH.

BoinepxuBanue cBoOGomubix 3MOpuonoB. Ilepen BbikiIeBOM 3apoppli
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C JKEJITKOM BEeCHT B CpeJHeM HeCKOJIbkO OoOyblie, YeM OBYNHpOBaBuIaA
MKPHHKaA, MpHYeM Ha [OMI0 JKeJITKa NPHXOOUTCA OKOoNo 60 % ero obuei
MacChl.

BoixiieB mpoBoaMICA B MHKYOALMOHHBIX anmaparaXx WiM B CHelHalbHO
noAaroroBiieHHbIx OaccedHax. IIpu BbikiieBe Hago MOMHMTH, YTO CBOGONHbBIE
3MGpHOHBI MOTpe6nA0T ropasmo Gonbuie Kucmopona, YeM uKpa. Tonbko
YTO BBIKJIIOHYBUIMECS 3MOpPHOHBI HMeEIOT MOYTH MpO3payHOe cierka po3o-
BOe Tes10, GOoJIbLLIOH MPOOONTOBATbIA >KEJITOYHbIA MeLLIOK, Ha KOTOPOM XOpO-
IO pa3IMYMMBI )XMPOBBIE KAIUIM Pa3sHOro OHaMerpa U KpOBEHOCHas CHCTe-
Ma, OXBaTbIBAIOLLAsA XKeJITOK, kabepHble JienecTK H, Tes10. CBOGOOHBIE 3MOPHO-
Hbl CIIOKOWHO NlexaT Ha 6oky Ha.OoHe GacceitHa WIM MHKYOalHOHHOTO SILIM-
Ka, H3peaKa coBepluas HeGONbLIHe epeMelLieHUS.

CBoGonHble 3MOpHOHDBI YyBCTBHUTENBHBI K CBETY H [0 MOJIHOTO MOOHATHA
Ha IU1aB OOJDKHBI BbIIIepXXMBAThCA B TEMHOTE. B 3aBHCHMOCTH OT BeJIHUMHBI
MKPBbI [UTHHAa CBOGOAOHBIX 3MOpHOHOB Konebnerca ot 10 mo 19 MM, a macca —
or 40 oo 110 mr.

B npouecce BbixeBa, KoTopbIii 06pIYHO mIuTCA 3—5, HO He Gostee 10 cyr,
YCJIOBHA cpenbl HOMXHBI ObITh TAKMMH ke, KaK Mpu MHKYOauuu uxpst. [Ipu
BbIIEpXHBaHUH CBOGOOHBIX 3MOGPHOHOB TeMIlepaTypa [OJDKHA OCTaBaThCA
HEeM3MEHHOM, a3 C MOMeHTa NOAHATHSA Ha IIJIaB H nepexona Ha aK THBHOe MMHTa-

HHMe — He [I0JKHa npeBbimaTh 14 °C.
B ycnoBusx HH3KO# Temmeparypbl (2—4°C) cBoGomHbie 3MOGPHOHbI

paoyxHo#i ¢openn He MOOHMMAIOTCA Ha IUIaB, He NepexXOdAT Ha BHelIHee
nuradve U cnycra 70—80 cyT ¢ MOMEHTa BbiKJieBa ruOGHYT. OnHaKkO Bblnep-
XHBaHHe HX NpH 3TO# TemMNeparype OO0 50 cyT He mpeMATCTBOBAIO B [aJib-
HeiillleM TIpH NepeBofe B BOmy Temneparypoii 8—12 °C ygkopeHHOMY pocTy
H pPa3BHTHIO.

[Ipupoct cBoGooHbIX 3MOpHOHOB ¢ MOMEHTa BLIKJIEBa M [0 Niepexona
HA CMEIIaHHOe NHTaHMe npH Temneparype 6 °C cocraeiser 4 %, a NpPH mo-
CTelleHHOM TOBBILIEHHH TeMIlepaTyphl A0 14 °C 3a TOT Xe MepHOA BpeMeHH —
53 %.

YcraHoBieHO, 4TO CBOGOMHbIe 3MOpPHOHBI, BLIKJIIOHY BILIKECHA H3 MeJIKOH
MK pbl, 0 CpaBHeHHI0 C 3MOPHOHaMH, BBIKJIIOHY BILUHMHCS H3 K pyNHOH HKpbI,
Gojlee 3KOHOMHO pacXOMdyIOT 3HEpreTHyecKue pecypchl xeltka. [lpu npose-
leHHH HHKYGauuu HKpbl npH 9 °C mia BBIKIIOHYBIIKXCA CBOGOMHBIX 3MO-
pHOHOB Temneparypa 14 °C sBJfeTcA ONTUMANBHOR C TOUKH 3peHHA GHO-
JHepreTMKH, OOHAKU MAKCHMAIbHOE BBDKHBAHHE CBODOOHBIX 3MOpPHOHOB
HaGrronaeT¢s npu Temneparype 10—12 °C.

B mepuon BBIKJIEBa H BbIOEPXHBaHUA CBOOOOHBIX IMOPHOHOB CrlefAT
3a TeMIepaTypoil M TMIPOXMMHYECKHM DEeXKHMOM, pacxoloM BOAbl. Yna-
nAT 060JIOYKH MKPpbI, YTOOLI He 3a6WINCh 3aUIMTHBIE 3K paHbI, MOTrNMOLIKNX
9MOpHOHOB, MpH MOMoOulM CHGOHA OUMILAKIT 3arpA3HEHHbIE YYACTKH MHKY-
GaLHOHHBIX JIOTKOB M 6aCCeHHOB.

BrikmioHyBiIMXCA CBOGOAHBIX 3MOPHOHOB comepaT B MHKYOalHOHHBIX
CTEKJIOIUIaCTHKOBBIX JIOTKAaX WIH B CTeKJIOIUIACTHKOBBIX OaccelHax pas-
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mepom 2,1x0,4%x0,2 wmm 2,3x0,4x0,2 M, cHaGXXeHHBIX 3aIWHTHBIM CeT-
YyaThiM 3KPAHOM, YCTAaHOBIeHHBIM HaKJIOHHO nepell BomoclyckoM. Baccei-
Hbl 11 BbIepXHMBaHHA CBOGOOHBIX 3MOPHOHOB MOJIXHBI MMETbh HHM3KHE
Gopra, uyro6br 3a 3mOpuoHamMH ObuUlO Jlerye yxaxkHpaTb. PexOMeHayercs
HCIIOJIb30BaTh CTEKJIOIUIACTHKOBBIE KBafpaTHble 6acceiHbl C 3aK pYTJIeHHBIMH
yrnamu pasmepoM 1x1%x0,4 u 1,5%x1,5%x0,4 M. Itu Gacceinbl OONKHBI
GbITh CcHabGXeHbl CbeMHBIMH 3ALUMTHBLIMM CEeTYaTBIMH CTAKAHAMHM, KOTOpbIE
YCTaHaBJIMBAIOTCA B NPHUAMOK B LieHTpe GaccediHa BMeCTO IOpH3OHTaIIbHOH
3aLIMTHOM CITMBHOM CeTKH.

InoTHOCT MOcamku cocraBiser 10 Tthic. WIT/M? NMpH YpOBHE BOMBI B
Gacceiine 5 cM. CBOGOAHbIe SMOPHOHBI YyBCTBUTEIIbHbI K HENOCTATKY KHC-
NIOpOia, NOITOMY COIepXKaHHe ero Ha BTOKE AOJXHO cocTaBiaaTh 9—10 mr/n,
a Ha BbiToxe — He Hke 7 mr/n. Ilpu Temneparype 12—14 °C pacxoqn Bo-
abl gonmxeH 6piTh paBeH 0,02 j1/c Ha 1 Thic. NHUMHOK . UHTeHCHBHOCTL BON0OG-
MeHa B HHKYOGaLHOHHBIX NOTKAaX HOJI)KHA COCTAaBNIATh S—6 pa3 B yac.

YcnoBusa BbiOepXHBaHHA CBOBGOOHBIX IMOGPHOHOB MOXHO 3HAYHTENILHO
YNYMIIXTb, TPHUMEHHB ClelHaIbHbli NPpAMOTOYHbIH 6acCedH M HMCKYCCTBEH-
Hbl# pu.

C yMeHbllIeHHEM pa3Mepa JXXeIITOYHOro MellKa yepe3 5—7 aHed NMOKoOsA
cBoBGonHble 3MOPHOHBI CTaHOBATCA OoJiee NOABIKHBIMH, M30GerapT OCBe-
[leHHOH 30HbI. ¥ HMX MOABJIACTCH NMOJOXMTENbHAA TAaKTWIbHAA peaKLHA Ha
KOHTaKT, OHH COOMpaloTcA B IUTOTHble CTaH B MECTaX HaubOJbLIEro TOKA BO-
Obl, YTO YXyOUIaeT YCIOBHS AbIXaHHA U MPUBOOMT K MX rHGesy OT yayLUbA.
O6bIYHO B TaKMX CIIyyasX Mo OHY JIOTKA pacKJIagbIBalT KPYMHYI0 rajabky,
uyToObl cBOGOAHBIE IMOPHOHDBI TPYNIIHPOBAJIMCH BOK YT Hee. OOHaKo npHMe-
HeHHe MCKYCCTBEHHOro puda naer Ayvwuui 3¢¢eKT H MpH 3TOM NO3BONsSET
YBeIHYHTb [UTOTHOCTb NOCAAKH CBOGOAHBIX 3MOpHOHOB no 30 ThIC. it/ m?
npu coorBercTBYIOUIeM BomooOmeHe. Ilpn rmyGuHe 5§ cM M BomooGMeHe
no 8—10 pa3 B ¥ac MUCKycCTBeHHbI pud He NaeT TeYeHHI0 CHOCHTb cBOGO.-
HbIX 3MO6pHOHOB. B panbHeiinieM no Mepe pocta pbiGbl M €e MOAHATHH Ha
IUIaB ypOBeHb BOIbI B GaccediHe MOOHMMAIOT, YBelIMYHBasA paGouuid obGbeM,
YCTaHaBJIMBaIOT HeOOXOOMMYI0 IUIOTHOCTb MMOCAAKK M COOTBETCTBY LM
pacxop, Boxpl. [Ipy nopgHsATHH CBOGOIHBIX 3MGPHOHOB Ha IJIAB MCKYCCTBEH-
HbIA pud U3 GaccedHa ynmansaercs.

ITo mepe pocra cBoGonHble SMGPHOHBI TeMHEIOT, Y HUX YCWIHBaeTCH
MUIrMeHTaLHA, pa3Mephl XKeJITOYHOro MeliKa yMeHblIaTcA. B KoHile MepHo-
Jia BBIJepXXHBAHHA, KOTOpbIA IMICA NnpumepHo” 100—150 rpamyco-nmHeit,
YTO COOTBETCTBYET pacCachblBAHHIO KEJITOYHOro Mellka Ha 50 %, Tmarens-
HO KOHTpOJIHPYIOT MOBEAEeHHe JIMUHHOK.

C nosBieHUeM NOJIOXKHTENLHOIO PeOTAKCHCa W (POTOTAKCHCA BBIIEPHKH-
BaHHe CBOOOOHBIX 3MOpDHOHOB 3aKaHUMBAaeTCA M HACTYIaeT CleOy OLIHH
Tan pa3sBUTHA GOpesId — JTMIHHOYHBIH.

B npouecce BbigepkuBaHHA CBOOOIHLIX 3MOPHOHOB BO3MOXEH OTXO[
B npegenax 5 %.

Nonpanmpanne muumHoK. [IpU NOAB/IEHMH IOJIOXKHTESILHOTO pPEOTaK-
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CHCa NHYMHKHM HaYMHAIOT MepeMelaThcsl Ha TOK BOAbl. [IpHM paccachiBaHHM
XeNToYHOro Meuka Ha 50 % y NMYMHOK BO3HMKAET MoTpeGHOCTb B MONOJIHH-
TeNbHOM NuTaHMH. UX HauMHaloT apanTHpOBaTh K CBETY H OJHOBPEMEHHO K
xopMmy. Ecin Gacceiibl 3aKpbIThI IIIMTAMH, TO OT HHX ocBoGoxaator 10 30 %
TIOMmaaM WIH OTKpPbIBAIOT 3aTeMHeHHble OKHa iexa. CHauana CHHMAIOT LIHThI
OKOJIO BBITOKA, YTOGbI MepeMEeCTUTb JIMYMHOK B CTOPOHY BTOKAa BOMDI, Iie
YCIOBHA cpefibl 60nee GraronpHUATHBI.

Ha sTom 3rane pa3BuTHA AMYMHOK HeOGXOOMMO HauaTh KOpMIICHHE.
Ha nepBoii cragum kOpMileHMA IUJIOTHOCTb IMOCAAKHM MOXET [OCTHTAaTh
100 Tbic. wr/m3. JInsa KOpMIeHMA HCMONB3YIOT Cambie MENKHE (PAKUMH
craproBoro ¢openeBoro xkopma. Uro6bl onpeneTnTh MOMEHT Hayala KOpM-
JIeHHs, HYXKHO CJIEMTb 32 NOBeeHHeM JIMMMHOK — JIMUMHKH HAYHHAIOT MepHO-
IMYECKH MOAHMMAThcA co aHa. Kopmsar nuumHok ot 12 oo 24 pa3 B cBeTioe
BpeMs cyToK. IIg 3TOR leaM HeOGXOMMMO HCIO0b30BaTh aBTOMATHYECKHE
KopMopasfnaTuuki. Yucrky 6GacceiHOB cHPOHOM HEOOXOAMMO OCYLIECTB-
JIATb YTPOM U BeYepOM.

[Tocne paccacbiBaHMA >eNTOYHOroO Meluka Ha 50—60 % nepBOHaYasIbHOM
BeJIHUMHBI, YTO IIPOMCXOMMT Mpu TemIepatype Bompl 12 °C Ha 10-e— 14-¢ cyT-
KH C MOMEHTa Hauala MacCoBOro BBIKJIEBa, IHYHHKH HAYMHAIOT MIOHUMATLCA
M CHOBa omyckaTbca Ha gHo. 50 % nnowanu 6acceHOB HOIXHO GbITh 32K pbi-
TO LIMTAMH.

Korza BenuumHa »enTOYHOTo Mellka cocTaBiser 20—25 % nepBoHayasb-
HOM, JNHYMHKM HauMHAJOT IUIaBaTh, He OMyckasachb Ha paHo. [lepwopn -mosnHo-
ro fnogheMa Ha IUIaB BceX JIMYMHOK (C MOMEHTA MOSBIIEHHA MepBbIX NHYH-
HOK, MOOHHMAKIUMXCA K I[OBEPXHOCPH BOHObI) COCTABHAET nynmep,no 9—
12 pueit npu Temmepartype Bofbl 13 °C u 5—7 pHeit — npu 14 ° C. 3aremue-
HHMe Ha OKHax uexa ybupaior, 6acceiiHbl OTK pHIBAIOT, HO MPAMOH COJIHEUHbIH
CBET He I0JKeH MOoMafaTh B GaccelHsl.

Kak TONIbKO JIHYMHKH NMOJHHUMAIOTCA Ha IUIaB, MPOTOYHOCTb CTAHOBHUTCA
OCHOBHBIM YCJIOBHEM YCIELIHOro BblpaiiuBanusa. HemocratoyHoe komuuect-
BO M HEy[NOBJICTBOPUTe/IbHOEe KayeCTBO BOMbI YXYIUIAIOT pe3yJibTaThl NOMpa-
LIMBAHHUA.

[InotHOCTs MOCAaAKH JHYMHOK [JOJDKHa ObITb CHWXKeHAa 0o 25—
30 thic. wr/mM® Mpu onTHManbHOW Temmeparype Bompl 14—16 °C, pacxopn
BOAbI monxeH GbiTh yBenuveH ¢ 0,2 mo 0,3 n/c Ha 1 ThIc. IMUMHOK, YTO 3Ha-
YHTe/IbHO MOBBICHT HHTEHCHBHOCTh Bogoo6meHa. JloctaToyHo, uTo6bI YpoBeHb
Boapl B GacceitHe cocraBnsn 0,2 M. [IpH oTcyTcTBHH mOCTaTOYHOrO KOJHM-
YecTBa BOMbI IVIOTHOCTb NMOCAAKH JOJDKHA 6bITh cHMXeHa po 10 Thic. /M3,
CopepxaHMe pacTBOPEHHOTo KHCIOPOAA Ha BBITOKe AOMKHO GbITb He HHXKe
7 mr/n. Heo6xomuMo crneaMTh 3a KayeCTBOM BOMbl, TAK KAK HaJIMUMe B3Be-
IIEHHBbIX BelecTB MPH KOHUEHTpauuu cBbie 50 Mr/n NpHBOMOHT K NOBBI-
LLIeHHOMY OTXORY JIHYHHOK.

Jins BbIpawIMBaHHA NMUHHOK pajy>KHO# ¢(opesin, NMONHOCTbIO HOAHAB-
IIHXCA HA IU1aB WM JoctHrumx Maccel 0,2—0,3 r; Hcrmosb3yoT NpaMOTOYHbIE
CTeKJIOIUIaCTHKOBBIE GacceiHbr pasmepom 2,5x 0,8x 0,6 u 3,7x0,7x 0,6 m.
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B HHX MOXMHO cO30aTh BLICOKYI0 HHTEHCHBHOCTb BOOOOOMeHa IIpH OTHOCH-
TeJIbBHO HH3KOH CKOPOCTH TeYeHHs BOIbI M MPH XOPOILEH CaMOOYHILIAEMOCTH.
IIpy nMOOHATMH NMYMHOK Ha IUIAB MCINOJIB3YIOT CyXOH TIpaHyJIHpOBaHHBIA
KopM — Kpynky Homep 3 (pasmepom 0,4—-0,6 MM). YacroTy pasgayn ocras-
JIAOT MpeXHei.

B npouecce BbipaliMBaHMA JIMMHHOK HeOGXOOMMO CEQUTh 33 YHCTOTOH
GacceiiHOB. MeprBble JIMYHHKH, OCTATKH KOPMA, 3KCKPEMEHTHl yXYHOLIAKOT
yciloBuA cofepxaHus. BacceiiHpl Heo6XonuMo uucTHTb 2 pa3a B geHb. HeoO-
XOOHM TaKXe INOCTOAHHBbIH KOHTpPOJAb 3a*JMudHKamH. s npopwiak -
KH 3a00JieBaHMi B YCIIOBHAX MHAYCTPHAIBHOro pplGOBOICTBa HeoBXOOMMO
peryjfipHO IpOBOOMTb COOTBETCTBYIOLLME MEpPONpPHATHA, HaNpaBJeHHbIe
NPOTHB MOABJIEHHA 3KTOIMAPAa3UTOB M OaKTepHalbHbIX HH(peKLHH.

[locne paccacbiBaHMA XEJITOYHOrO MELIKA ¥ IMOJIHOTO MepexoAa MOJIOIH
Ha BHELIHHA KOPM HacTylaeT MaJIbKOBBIA Nepuos pa3BuTHA. OTXO JIMUKHOK
NpH BBIPAlIHBAHHH C HCIIONb30OBAHHEM CYXHMX TI'PaHYJIMpOBaHHbIX KOpPMOB
NpH HOPMAIBHBIX YCJIOBHAX COnepXaHHA He [ODKeH NpeBbimard 10 %.

[Ip HacTyIJIeHHH MaJlbKOBOTO MEpHOMA Pa3BHTHA JIHYMHOK IEpeBOASAT
M3 JIOTKOB HHKYOALUMOHHBIX alnapaToB B NPAMOTOYHbIE NPAMOYTOJIbHBIE
GaccedHbl IJiA coflepXaHMA Monoou. B Tex GacceiiHax, rae comep KaJIUCh
JIMYMHKH, CllefyeT yOparh 3aumiuTHbIe CeTYaTble CTAKAHBI M YCTaHOBHTH Ha
BOOOCIYCKAaX 3aIHTHbIe CIHBHbIe pelleTkH. [lepHon monpaiuMBaHHA NMuH-
HOK matca 15—20 cyr (250—300 rpamyco-mHeit) . [Ipn onruManbHeIX yciio-
BHAX comepxaHusa 32 30 cyT ¢ MOMEHTa Hauasa KOpPMJIEHHSI MATIBKH HOCTH-
raior maccs1 0,3—-0,4 .

BbIPAULMBAHUE PAAYXKHO ®OPENN
C CNONL3OBAHUEM MOPCKOM, NPECHON
U CMEWAHHOM BOAbI

KoMnoHoBka pbIGOBOAHBIX CTEKJIOINIACTHKOBBIX €MKOCTEH pa3mmy-
HOro THma npu GacceiHOBOM MeTOle BbIPalIHBaHUA (OPEIH C HCIOJIL30Ba-
HHEM OTKDBITOA IOJa4YH MOPCKOH BOIbI HMEeT CBOM 0cOGEHHOCTH (pHC. 34).
Pacnionoxenue OGOpY/IOBaHHA Ha YKa3aHHBIX CTPOMTEJIbHBIX OTMETKaX
obecrieydBaeT HHTEHCHBHOCTb Bomoo6MeHa B OGacceiiHax no 12 pa3 B vac
PH MCMOJIb30BaHHH MOM3TWIEHOBOMH 3aMOPHO# apMaTyphl.

MpeMyulecTBa BLIpaIMBAHHA B Mopckolt Bope. PaszsutHe dopene-
BOACTBA BO MHOTMX CTpPaHaX CHEPXXMBAETCA HEXBAaTKOW NMPUrOMHOW MIs pa3-
BenicHHA ¢openH NpecHod Boabl. B 3Tom cllyuae NpuXOOMTCH HCMOMb30BATH
MOpPCKYI0 Boay. OmHako B Mecrtax, Iie paclooXeHbl MOPCKHe CafKOBbIe
XO3AHCTBa, BOOA 3arpsA3HAeTci — B Hedl CKAIUIMBAIOTCA OCTaTKH KOpPMA,
noruGuiasa ppi6a M ApyTHe OPraHHUYECKHe BeLIECTBA, YTO 3aYaCTYI0 NPHBOOMT
K BCHBIIIKaM 3a6ojieBaHud M rubGenu pbibei. [ToatoMy Bce yawe o6pauiaior
BHHMMaHHe Ha co3faHHe OeperoBbix GacceAHOBBIX XO3ANCTB ¢ MEXaHHYECKOM
nopjaye MOpCkOH Bombl. MHOrHe GeperoBble X03siicTBa cHaBxaloTcsa MOpC-
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Puc. 34. CxeMa KOMIIOHOBKH pbiGoBOIHEIX GacceHOB pa3/IMYHOIO THAA NpPH MCIONE
30BaHHH OTK PLITON MOJAYH BOABI:

] — BofopacmpenenHTeNbHble Keno6a; 2 — CTeKIOMIaCTHKOBRIA GaccedtH pa3mepom
4X4%x1 m; 3 — Gacce#in pasmepom 2 X2 X0,8 mm; 4 — Gaccelt pasmepom 2,5 X 0,7 X
X 0,6 M; 5 — KonoHHa, Hecymas ¢epMy nepeK peITsi; 6 — BOJIO pacipeeNIHTe/ThH hift
Gak pasmepom 4X4X 1,2 M; 7 — Bofopacnpene/HTenbHbI# Tpy Gonpopon; 8 — depMa
nepeK phITHS

KOH H IpecHO# BOJOM, YTO NMO3BOJISAET NPH HeoOXOIUMOCTH MOBLIIATH B KaX-
Ao# peIGOBOMIHOM eMKOCTH COTIEHOCTb Bofbl ¢ 0 Ko 28 %, .

Hecmorpa Ha To utO pamyxHas ¢opeib ABAAETCA NPECHOBONHOH pbl-
Do, npM OOCTHXXeHMH OIpele/leHHOH MACChl OHa MOJXKET aJaNTHPOBATLCA
K Mopckoii Bone. OGbIYHO ee NepeBOIAT U3 MPEeCHOH B MOPCKYI0 BOAY, KOT-
na macca ee cocraBisier 50—100 r u 6onee. OnHako MO HEKOTOPLIM MPHUH-
HaM keJlaTelleH H 9KOHOMHYECKH BbIrofieH GoJiee paHHUHA 1epeBOL, pajly »HOH
¢dopenn B MOpcKylo Bogy. 3TO HaeT 3KOHOMHIO NPeCHOH BOIbI, yBeJIMYH-
BaeT TeMIl pocTa pblObl M yNyulllaeT YCBOeHHe ei0 kKopma. Mopckas Boma B
3UMHHH TNepHOI, KaK MpaBWIO, UMeeT Gollee BBICOKYIO TeMmIlepaTtypy, YeM
npecHas, MO3TOMY BaXHbIM MpPEeUMYLIECTBOM MOPCKOIO BbIpPallIMBAHUA
panyXHOW ¢openu ABNAETCA MCNOJIb30BaHHE 3MMOH TeMIlepaTypHOro pe-
XHMa MOpA, YTO [1aeT BO3MOXHOCTb NMPOIHTh MepHOMd KOpMIIEHHA pbIObI H
nmonyvyuTs Golee BbICOKMA Temn pocra. Tak, npH TeMIepatype MOPCKOH
Bofbl 7—9 °C NuuieBast aKTHBHOCTb ¥ TeMIT pOCTa pajiy>Hoi ¢pOpesnH 0CTaloT-
cd pmocraroyHo BricokMMH. CosieHass BOJa YrHeTaeT pocT rpHOKoOB, Mapasy-
TUPYIOIIHX HAa pbibe, M NpPENATCTBYEeT Pa3BUTHIO pa3jIHUHBIX GaKTepHaIbHbIX
M BHPYCHbIX 3a00JieBaHHMil, KOTOpble NMopaxaioT ¢openb B MpPecHOH BOeE.

OpHaxo y dopenn nospnsiorca 3a60jeBaHHA, XapaKTepHble 1A cOmep-
XaHMA B MOpCKOH Bopme. Jlpyroi cnoxHoH npoGremMoi NpU MOPCKOM BbI-
paliMBaHUH padyXHO# popenu ABIIAETCA ee paHHEe CO3peBaHue.

OcHoBHble ycnoBHs NepeBoaa B MOpcKylo Bony. Ileperon panmyskHoH
¢dopenu U3 MpecHOR BOOBI B MOPCKYIO ABIAETCA OYEHb BaXXHBIM MOMEHTOM —
B TeueHHe NMepBbIx 8 YacOB MPOMCXOAAT OCHOBHbIE PHU3HONOrUYecKHE H3Me-
HEHHA B OpraHu3Me pbiGbl. 3aTeM ClleflyeT NepHO CTabWIM3ALIMH, IUIALMACA
o6piuHO 7—10 pHel, B TeueHHe KOTOPBIX MNPOHCXOOAT OOjlee MepJieHHbIe
M3MeHEeHHUA, MTPHBOIALNE B KOHEYHOM HTOre K IMOJIHOW aJaNnTaluH.

Ilpn nepeBome pamyxHO# ¢oOpenH M3 NpeCHOH B MOPCKYIO BOAY pe3KoO
cokpaujaerca aMddys3ua Kucnopona yepe3 xabpbi, YTO 0ObACHAETCA yMEHD-
IIEHHEM OCMOTHYECKHX M MOHHBIX MOTOKOB, IPOXOJALIMX Yepe3 HHX. B 310
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BpeMs pafiyXHaa ¢opeib OueHb YYBCTBHTENbHA K YMEHBIUEHHIO KOHLEHTpa-
HMH KHCIIOpOaa B BOJE.

YCTaHOBJIEHO, YTO B MOPCKO# BoOe pamyxHad ¢openb He CrocoGHa
MepeHOCHTb TeMIepaTypy HHxe 0°C, uyro, OYeBHAHO, CBA3AHO C KoJiall-
COM OCMOpEry/IMpylOIIMX MeXaHH3MOB. [lomxonswas TeMneparypa mJis
nepeBofa pajyXHOH openy B Mopckyio Bogy — 6—16, a onTHMAnbHas —
8-12°C.

HexenarenbHO KyJNbTHBHpOBaHMe ¢popesid B BOJE CONEHOCTbIO BbILE
28 %,. Pamy»=uas ¢popeib Jyulle BCero afanTupyercs K colneHocTH 10 20 %o,
TaK KaK MpPH ITOM aK THBHOCTb pepMeHTOB, CBA3aHHBIX C ajanTaluel, OcTaer-
Al TAKOM Xe, KaK M TIPH COMIE PXKAHHH B MIPecHOH Bofe.

Jlyuwse Bcero, uroGbt psiba aganTHPOBaNach K MOPCKOM BOJIe NMOCTelleH-
Ho. [locne nepeBoma B Bomy coneHocTbio okKono 10 %, cienyer exemgHeBHO
B TeueHHe S5S—7 pOHe#i YBeJHYMBATL COJIeHOCTb Ha 3—4 %,. YcreuiHas aparn-
TalMA TaK>Ke 3aBHCHT OT pa3Mepa pbIObl M YaCTHYHO — OT ee BO3PAacTa M Bpe-
MeHH rona. [IpM nepeBome B MOpCKYH BOJY BBDKHBaeMOCTb panyiKHOH
dopend MOXHO yBenHuMTb Gojlee YeM B 2 pa3a, eCllH B CYTOYHOM palHOHe
3a 67 Hemenb [0 NepeBopa MNOBBICHTH cofep)KaHHe NMOBAapPeHHON conu ¢ 7—
8 no 10—12 %.

HonycrumMas H onmuManbHas cojieHocth. Hike mnpuBemeHb! 3HaueHHsA
AONMYCTHMOH COJIEHOCTH MOpPCKOH BOIBbI 1A pPAa3IMYHBIX pa3MEPHBIX Ipynn
panyxHo#u ¢openu npu comepxaHunm B Mopckoi Bome Gonee 30 cyr u Tem-
neparype 5—18 °C.

Macca pbi6, r 0,15-04 1 1,5-3 5-15 15-80 Bonee 80
ConeHoctb, %, 5-6 10 10-12 15-17 21-25 bBonee 25

[IpoBeneHHble afanTauMH ¥ BbIpalMBaHHe paayXHOH Qopenu pa3niuy-
HBIX PasMepHbIX Tpymn Npu Temneparype or 9 mo 20 °C B TeyeHHe ropa
(uckmiouass MIONb, aBryCT M MepBYIO NMOJIOBHHY CeHTAGpA) NOKa3alMH, 4T0O
olpeneneHHble pa3MepHble rpyniibl MpH COIeHOCTH 10 18 %, MOXHO Mepe-
Ca)KMBaTh U3 MPEeCHOH BOAbI B MOPCKYI0O H OOpaTHO Oe3 cTynmeH4YaTOW aKkKIIH-
MATH3allMH M KaKOro-in6o orxomga (rabn. 28).

28. 3aBHCHMOCTb CKOPOCTH POCTa OT CONIEHOCTH Cpebl

ConeHoctb, %, OTHOCHTENBHBIN NPUPOCT NPH
Macca poif, r ONTHMANEBHOK CONEHOCTH, %
nolty cTHMas | ONTHManbHas

0,15-1 5-10 A 5-10
1-4 10 5 6-15
5-15 18 10 2-$5
15-150 18 18 3-17

AKTHBHO IUTaBaOMWIMX M MOTpeGNANMMX KOPM JIMYHHOK CpelHeH Mac-
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coit 0,15 r nepen 3aBepllieHHeM- paCCaCbIBAHHA JKEJITOYHOTO MEIUKA MOX-
HO BBIpAllIMBaTh B BOJIE COJIEHOCTBIO N0 5 %,. B BOome ¢ onTHMAaILHOH colle-
HocThio (cM. TaGn. 28) Temn pocra mMonogu pamyxHO# ¢opelH MOxeT ObiTh
Ha 15 % Bbluse, YyeM B NpecHOM, a ¢ HOMYCTHMOM — TAKHM e, KaK B Ipec-
HOH BOHe MNpH aHAIOTHYHBIX YCJIOBHAX H OJAMHAKOBBIX CYTOYHBIX [1033X
KopMa.

ITepeBomuT Monoap  Maccoi 0,3—4 r B COJIOHOBaTyl0 BOOY MOXHO
nipu Temnepatype 1o 16 °C, a ocranbHble pa3MepHbie rpymmbl — g0 18 °C.
IIpH OTCYTCTBHMM OKCHIeHalMH He PeKOMEHAyeTCHf BbIpalllMBaTh pbIOY IpH
Temrepary pe Bbie 18—20 °C.

TexHonorus BhIpalMBaHHA panykHoH dopenn, HMeLIEH HAYATBHYIO
Mmaccy 0,3—0,5 r, B Mopckoit Boae. BbiGop TeXHONMOrHueckon cXeMbl Bhipaliiu-
BaHHMA palnyXHOH ¢openu B MOPCKOMH, MpecHOW WK CMELIaHHOR BOIE B Kax-
IOM KOHKPETHOM cilyYyae 3aBHCHT OT onpeleNieHHbIX YCIOBMH M B IepBYIO
oyepedb OT nebuTa BONOMCTOYHMKA M €ro TeMIepPaTYpHOro M KHCIOpOf:
HOro pexuma. B oBIIHMX YepTax TEXHONOrHYecKasd CXEMa BbIpaLIUBAHHA B
MOPCKO# BOfle MoXer GbITb cliemyiouteit: ppi6a maccoit 0,3—5 r copepxwurca
MpH CONEHOCTH S %o, Maccolt 5—15 r — 10 %, (Npu HaTMYMK B XO3AHCTBE
MpecHo#i M MOpcKoit Boabr), maccoit 15—50 r — 18—25 %,, cBbiie 50 r —
ho 28 %0 .

[Ipu xynbTHBHpOoBaHMM GOpenH B MOPCKOH BoOe HeOGXOOMMO YYHTBHI-
BaTb, YTO IPH OJMHAKOBLIX YCIOBUAX PACTBOPHUMOCTb KHCJIOPOAA B MOPCKOM
BoJie HMXe, YeM B NpecHOW (pa3Huiua MoxeT nocturath 0,6—1 mr/n).

Pesynsratr BblpaiiMBaHMA BO MHOIOM 3aBHCHT OT KauecrBa MOCajov-
HOTO MarepHaa, No3ToMy Heo6XomHMo o6paTHTh 0cO60e BHHMaHMeE Ha yCJIO-
BuA copepxaHusd manbkoB maccod 0,3—5 r. Heobxomumo cobGniopmats ontu-
MaJIbHBIH I'MAPOJIOTHYECKHH M T'MIPOXHMHYECKHI PeXHM H B NiepBYIo oYepeb
C/Ie[MTDb 33 KaYeCTBOM BOMbI, HHTeHCHBHOCTBI0 BOJOOOMEHE, @ TAK Ke IpaBHITb-
HO OpraHu3oBaTbh KopmileHHe. KauecTBO Bombl He [dOJDKHO YXYyAUIaThCA
B TCUYeHHE BCero BPEMCHH ee [BIKeHMs1 uYepe3 6GacceiH. KoiuuecTBO BO-
Abl, nopaBaeMoH B GaccedH, OnpeneyifieTci HMHTEHCHBHOCTbIO MOTpebiieHHA
KHCIIOpoHda phifO# M KOHIEHTpalMed pacTBOPeHHOr0 KHCIOpOna Ha BTOKe
H BbiToke. Hajo NMOMHMTB, YTO HHTEHCHBHOCTb NOTpeGlleHHs KHCIOpOnA
3aBHCHT, ITIaBHBIM 06pa3oM, OT TeMIIEepaTypbl BOIbI, pa3Mepa pbIGbl H PEXKH-
Ma KOpMJIEHUA.

[InorHOCTh MOcamkH pbiObl onpellensercs He obbeMOM OacceiiHa, a HH-
TEHCHBHOCTbI0 BOOOGMeHa. ONTHMalbHYI0 NPOTOYHOCTDb ONpPEneNAT ONbIT-
HbIM MyTeM B KaXOM KOHKpeTHOM cCilyyae. [Ipu cnuiikom BbICOKOI mpo-
TOYHOCTH pbiGa 3aTpauMBaeT 3HAYMTENIbHYIO YacTh JHEPrHH Ha IUIaBaHHe,
a He Ha pocr. [Ipy HepOCTaTOYHOH MPOTOYHOCTH HAKAIUIMBAIOTCA MPOAYK-
Tb1, MeTabonu3ma. Ho, kak Gbi1o Moka3aHo paHee, INIOTHOCTh NMOCAOKH OIpe-
[eJifeTcs He TONbKO MPOTOYHOCTBIO, TIOTOMY ee CllefyeT OIpenenATs HHOHBH-
OYyajibHO ISl KAXIOro Xo3AWcTBa. B ocHOBe pacyera IUIOTHOCTH MOCAOKH
PbIObI JIEXKHT ypaBHEHHE KHCIIOPOAHOro 6araHca.

[Ipu xynpbTHBHpOBaHMM GopenH HeoGXOAMMO YYMTBIBAThH TEMIIEpAaTypy

115




aKKJIAMAnMK, TePMAILHOTO IIOKA H JerajbHylo. [Ipouecc aKKIHMAaUHH
[I0JDKeH MPOMUCXOOMTDh MOCTATOYHO MEIEHHO, YTo6bI pbiba MOIIa aganTHpo-
BaThCH K HM3MEHEHHIO TeMIlepaTypbl. YCTaHOBJIEHO, UTO pe3KOe MOHMXeHHe
Temnepatypbl pagyxHad ¢openb NepeHOCHT XyXe, YeM BHe38lIHOe MOBbLI-
LIEHHE. \

CneayeT NpOABIAT 0COGYI0 OCTOPOXHOCTb B OGpalleHHH ¢ pbIGOH mpH
npoBedeHUH phIGOBOMHLIX omepauuii. Y panyxHo# ¢Gopesn, HCHbITABLIEH
cTpecc nocile NpeGbiBaHUA B pyKaX, HaOG/MI0Jal0TCA FMNEPriukeMHsA U runep-
XJIOpHAEMHSA TIpH MaKCHMAbHOM INpOsiBIeHHH Yepe3 3—4 4 M BO3BpaTe K
MpeXHeMY COCTOAHMIO Yepe3 24 .

Ocobylo OCTOPOXXHOCTb HeOBXOmMMO NpoABNATL B OGpaleHHH ¢ ¢o-
peiiblo NpH Nepecaake M3 NMPecHOH BOAbI B MOPCKYIO, B IPOTHBHOM clilyyae
3TO MOXeT BBI3BaTb BBICOKHH oTXO0n pbibbl. B mpoxiagHyi norogy pbiba
06BIYHO XOPOILLO MepeHOCHT BCe pHIGOBOMHBIE OllepalyH, HO B TEIUTYIO H Xap-
KYyl0 IOrofy HMX npopeleHHe YBeJIHYHBaeT ONACHOCTb NPOHHKHOBEHHA B pa-
Hbl HHpexuuu. PoiGoBoaHbie oNepaulMu jydlle NpOBOAHTb PaHO YTPOM H
BO3Bpaliath pbiGy B eMKOCTb Kak MOXHO ObicTpee. [IpH KOHTPONbHOM
B3BelIMBaHHM BO H30exxaHHe TPABMHPOBAaHMA He cCllelyeT co3daBaTbh 6OJIb-
11Iy10 IUIOTHOCTb NOCAafKH B EMKOCTH U151 B3BELLIHBAaHHA PLIOBI.

OcBemieHHocTs NpH BhipamuBanuu ¢opemu. Ilpu kynbTHBHpOBaHMH
papy>xHo# popenu Heo6xoaUMO YYHTHIBaTh Bce aKTOPbI, BIIHAIOLINE HA POCT
H BbDKHBaeMOCTb pbiObl. OgHHM M3 TakuX ¢akTOpOB ABJIAETCA CBETOBOH
PeXHM, BJIHAHHE KOTOPOro Ha pocT pbiGbl ajieko He MOJTHOCTBIO HCIIOJb-
3yercs. B MoONHOA TeMHOTe NMPOMCXOOMT yrHeTeHHe pocTa pbibbl, a MIpH KpYT-
JIOCYTOYHOM OCBellleHHH TeMII pOCTa HeCKOJIbKO HIDKe, YeM IpH ONTHMAJIb-
HOM ¢doToneproae. YcraHOBNEHO, UTO FOJOBHKH pajgyXHOil ¢OpesiH, Haxoas-
IMecss B TeMHOTe, Ha 50-e CYyTKH BbIpall{HBaHMA HAYMHAKOT OTCTAaBaTh [0 TeM-
Ny pOCTa OT FONOBMKOB, BbIPALIMBAEMBIX IIPH eCTeCTBEHHOM OCBELIEHHOCTH,
Ha 105-e CYTKH 3TO pa3fiMuMe YMeHbluaerca (MpHieM KO3PHIUEHT YIH-
TaHHOCTH H FOHaJIOCOMATHYeCKHH MHIEKC BbIllle Y pbI0, HAXOOUBILUHXCA B TEM-
HOTe) . BbIpaiuBanKe MoNOmM PamyXHoi (OpeH MpH UCKYCCTBEHHOM YIH-
HEHUH CBETOBOro JHA [aeT OONOJIHUTEbHO He MeHee 10 % pbiGONpoRyKLHH.
Hopsexciue pbiGoBOIBI B NETHHA MepHOL NPH MOPCKOM BhIPAIIMBAHHH

JI0COCA M pafy>HOH ¢ropenfi ocylIecTBAAT KOpMIIeHHe pbiGbl Npak THYe-
CKH KPYIJIOCYTOYHO.

[Ipy BbIpaliMBaHWM MOJIOAM HCNOJIB3YIOT pa3jMuHbie ITOKPBITHA -IA
6acceitHoB. CBepXy KpyTIJIbIH WIH KBafpaTHbii 6accedH 3aKpbIBalOT CBETO-
HEIIPOHKLIAEMOH KPbIUIKOH, KOTOpas YIOep)KHMBaeTCA OT BpaLleHHA HeHIIOHO-
BbIMH pacTsxkamu. Kpbillika He JOXOOMT OO CTeHOK DacceilHa M 3aKpbIBaeT
npumepHo 70 % BOAHOH moBepXHOCTH. OHa Moxer ObITh BBINOJIHEHA B BHAE
KONbLA, KpaA KOTOPOro OTOTHYTbl M YXOOAT B BOAY, HHOrAa HCIMONb3YIOT
CIUIOLUHYI0 KPbILIKY C JOMOJHHUTEIbHBIMM FOPH3OHTAJIbHBIMU NEPEropoaKa-
MH c oTBepcTHAMM B HuX. [leperoponkit pacnonoxkeHbl Ha OBYX YpPOBHSX.
IIpH cooTBeTCTBYIKQUIEM KOHTpOJe OCBellleHHas 30Ha oGpa3yercd MO INepH-
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MeTpy H B LUEHTpe LIMTa, B HeH YacTHLbI KOpMa ABHXYTCA IO KpYry BMecTe
C BOJIOH.

Xo1s, kak NOKa3biBaeT NPaKTHKa, 3aTeHeHne GaCCeHHOB He BIIMAET Ha
POCT panyxHo#t ¢openu, NpH OTCYTCTBHHM HaBeca Hal GacceiHaMH Kpbill-
KW HIpaloT MONOXHUTeNbHYI0 poJib. PbiGa NpuBLIKaeT XHTb MO KPbILIKaMH
M NMATaTCA B NMOCTOAHHOM MNOJIyMpake, uro Nomoraer u3bexaTr CTpeccoB
M CHH)KA€eT ee arpecCHBHOCTb.

CxopocTs TedeHHs Boabl B Oacceitte. OGbIYHO CKOPOCTh TEUCHHA B npﬂ-
MOTOYHbIX GacceiiHax He Mpesslaer 2—3 cm/fc. Popens maccoi Gonee 200 r
BbIep)XHBaeT cKopocTh TeueHus no 20 cm/c.

Bonbuias ckopocts Teuenusi (2—3 WiuHBI B C) BBbI3bIBAeT Y (OpenH
MOBbILIEHHLIA OOMEH BelecTB, 332 CYET Yero YXyMIAKWTCA 3KOHOMUUECKHe
noka3sarteu.

Ilonarawor, 4ro uYem Bblllle IUIOTHOCTb MOCAaAKH pbIObI, TeM ObicTpee
MPOHCXOAMT BBIHOC 3KCKPEMEHTOB M OCTATKOB KOpMa Oaropapsi miasa-
TeJIbHOH aKTHBHOCTH pbl6. Ckopocth TedyeHHsAa 3 CM/C CYMTAIOT ONTHMAIb-
HOW NpH BbIpalUMBaHMM pagyxHoil ¢openu. Ilpu cxopocrn 20-30 cm/c
MHOTO 3HePrHH YXOIMT Ha HHTEHCUBHOE TUTaBaHHUe.

Pacyer HeoGxomiMoro komuuecrBa OaccefinoB. Omnpenmenurs HeoGXomu-
MO€ KOJIH4eCTBO 6acCeHHOB 151 BbIPALIMBAHHUA MOXHO CIIEYIOLLAM o5paaoM.
Honycrum, YTo KOHeuHast MJIOTHOCTh MOcafKH pbiGer cocraBnser 40 kr/m®,
Heob6xomumo BblpaC'l'HTb 1000 xr pbibbl, cnemoBaTeNbHO, norpeﬁyerca
(1000:40) 25 m* paBouero oGpema. TomycTHM, YTO KCMIONB3YIOTCA EMKOC-
TH paamepom 2x2x0,8 M, T.e. Iutowagp OHA - op,uoro facceiiHa cocTaBisieT
4 m?, Tpu ypoBue Bopbl B Gacceiine 0,2: 0,3; 0,4; 0,5 u 0,6 M o6bem
BOObI cOCTaBUT coorBetcTBenHo 0,8; 1,2; 1,6; 2,0 u 2,4 M>. C nomoupio
NPOCTBIX PacyeTOB MOXHO omnpedeNuTh, 4To norpebyerca 14 GacceiiHoB.
[Tpu rny6une Bomn B Gacceitte 50—60 cM nmeeTcs 3anac pab6ouero o6bema —

Tpebyerca 25 M, a T ypoBHe BO[bI B Bacceitne 50—60 cM paGoumii oGbeM
cocraBuTt 28—33 6 M

IIpu GacceiiHOBOM MeTOOe BBIPAIUMBAaHHA Qopesin, €CiM Tojaya Mop-
CKOM H NpeCHOR BOMObI OCYIIECTBAAECTCA MeXaHHYeCKHM crnocoBoM, Haubo-
Nee PaIMOHANIBHO BbIpaMIMBATh pHIOY NPH TaKO#l CTAPTOBOW IUIOTHOCTM IO-
cagxH, kotopasi Gymer Ha 10—20 % Hwke makcumanbhol. [To Mepe pocra
pbIGbI ¥ MPHGITIDKEHHA K MAKCHMANBHOH IIIOTHOCTH MOCAIKH YPOBEHb BOJIbI
B Gacceifie MOJHHMETCA, YBEeIWYKTCA paGoyuit o6beM H YCTAHOBHICA COOT-
BeTcTBYIOIMA BofpoBmeH. Ecnu BO3MOXHOCTH yBenuueHHA paGouero o6be-
Ma BOgpl B Gacceiilie HCYEpIaHBI, TO YaCTb pbiGbl OTIARIHBAETCA M BbIPALLH-
BaHHe [IPOAOIIKAETCH.

B 3aBucuMMoOCTH OT pa3Mepa ¢opelin YpoBeHb BOMbI B GaccefiHe MOJKeH
cocTaBnATh: npu Macce 0,3—10 r — 0,1-0,2 m, nmpu macce 10-50 r — 0,3 M,
npu macce 50-100 r — 0,4-0,5 m, npu macce 100—500 r — 0,5-0,8 m,
Gonee S00r — mo 1,5 m.

K HeoGXxomMMbIM YCIIOBHSAM BbIPAlUMBaHMA ClieflyeT OTHECTH OTCYTCI-
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BHe 3arpA3HEHHA BOIbI, COOEp)KaHHe PACTBOPEHHOIO KHCIOpOAa Ha BBITO-
Ke He HIXKe 7 MT/lI, TeMriepaTypy Bomb! B npenenax 4—18 °C.

B kayecTBe npHMepa MOXHO pacCMOTpeTb IpoOliecC BbIPALIMBAHHA pa-
nyxHod copenu (HavanbHas Macca 0,3 r) OO HOCTIDKEHHMA €10 TOBapHOM
MacChl B KOHKpeTHbIX YciloBHsAX. Bech umkn BbipamuBanusa ¢openu B Gac-
CefiHaX OCYLIECTBJIAETCA Ha 9KCNEepHMEHTaILHOH nococeBoit 6aze B r. ba-
TYMH C HMCIOJIb30BaAHHEM YePHOMOPCKOM, INpecHOH W CMELIAHHOH BO[bI
(ra6n. 29). lpu BbIpaLIMBAHHM HKCIIOJIb30BANM IIPECHYI0 TPYHTOBYIO BOAY
remnepatypoit ot 12 go 19 °C ¢ copepxanneM kucnopoma 0,2 mr/n u pH
7,2—7,4. TpaBHTalIHOHHbIM 23PaTOPOM KOJIMYECTBO pAcTBOPeHHOrO B BOJE
KHcopona aosomuinoch no 70—78 % HacbiueHHsa. TeMneparypa MOpCKO#

29. BoipamuBanue dopenu B GacceliHax B MOpcKoO#t H cMeLuaHHOil BOae
NPH HHTEHCHBHOCTH BO0oGMena 6 pa3 B wac

Temneparypa ConepxaHue |HacobuueHue Bo-
Macca pbi6, © Bopnl, °C Kucnopopa B | mbl Kncnopo- | ConeHocts, %o
pone, MI/n oM, %
0,3-0,5 14 7,1 68 0
0,5-1 15 8,2 84 5
1-3 17 7,4 79 5
3-10 19 7,1 84 10
10-20 20 7,6 91 10
20-30 16 1,7 93 18
30-40 16 1,7 93 18
40-50 13 8,7 99 18
50-100 10 8,9 95 18
100-150 12 9,0 100 18
IIpodoaxenue
[InoTHoCTh MOCATKH, Pacxon soasl, 1/ (c - kr) | Orxoxn pbr-
Macca pui6, T Kr/m3 6nr1; %
cTapropas | KOHeYHas | CTapTOBbIN | KOHeuHBIH
0,3-0,5 14 18 0,119 0,093 )
0,5-1 25 32 0,067 0,052 4
1-3 20 25 0,083 0,067 10
3-10 18 22 0,069 0,056 6
10-20 20 26 0,083 0,064 6
20-30 30 37 0,056 0,045 4
30--40 30 38 0,056 0,044 2
40-50 55 69 0,030 0,024 2
50-100 96 120 0,017 0,014 5
100-150 66 83 0,025 0,020 1
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Boppl KoneGanacy ot 8 no 25 °C, pH — ot 7,4 no 8,3. HacbimeHue Bopp! Kuc-
A0ponoM cocTaBnsio 89—97 %.

HavyanpHas rnoTHOcTh nocaaxu 6bina Ha 20 % Hwke koHeyHo#. Haxce
NpH BBICOKOW HHTEHCHBHOCTH BOZOOOMeHa HH3KOe COIOEpIKaHHe KHCIIOpo-
JA B BOMOE He MO3BOJIANIO BHIpAIMBaTh phiGy NpH Bblcoxoﬁ MJIOTHOCTH NO-
canxu. Tonbko B 3uMHHil Nepuopn npu Temneparype 10 °C mioTHOCTH Mocan:
kn gocturana 120 kr/m®. Comepxanue pacTBOPEHHOro B BOMle KHCIOPOJa
Ha BBITOKE COCTAaBJIIO 5 Mr/i.

Ilpy BblpallMBaHWH pbIOGbI HeOOXOOMMO [MPOBOOMTH ee KOHTPOJIbHOE
B3BellIMBaHHe I OlpelesieHHs cpeqHeH MacChl H YCTAHOBJICHMS CYTOUYHOH
[O3bl KOpMa, 2 TaKXe OLEHKY BIMAHUA YCIIOBHH CONEP>KaHHA Ha pOCT pbIOBI.
PriGy maccoit 0,3—50 r B3sewuBaior 1 pa3 B nexagy, maccoi 6onee 50 r —
1 pa3 B 15 pHeit, a Gonee 100 r — 1 pa3 B MecAl. B npAMOTOUHBIX Gaccen-
HaxX BBIOOpPKY [UiA KOHTpOJILHOro B3BEIUMBAHMA [elaloT y BTOKa3, B cepe-
pMHe M B KOHUe Gacceiina. [Ipu macce manbkoB 0,3—3 r HeoGxooumo G6path
3 npo6br mo 200—300 3k3. kaxpas, npu Macce monoau 3—10 r — 2 npobot
no 150-200 3k3., npu macce 10—50 r — 1 npoby no 100—300 3k3., a Gonee
50 r — 1 nmpo6y no 100—130 3k3. KoHTponsHOoe B3BelIHBaHHEe HeoGxogumo
NMPOBOMHUTH B KaxaoM GacceitHe.

B nepuon BbipauiHBaHMA MONOOM M TOBAPHOH pblObl KOHTPOJIHPYIOT TEM-
MepaTypHbii M KHCIIOPOOHBIA peXHM, pacxol BOAbl, KOpMIICHME H pOCT
pviObl.  ExepHeBHO 0acCedHbI OUMINAIOT OT IKCKPEMEHTOB H MOrMOLIMX
pbIO, NOJIHYI0 YHCTKY 6acceHOB mpousBomsar 1 pa3 B Hepémio: IIpoBomar
TaKKe MpOoPWIAKTHYECKHE: MEPOIIDHATHA, COPTHpOBaHHe ¢(OpENH H Yyuer
BECOBLIM CIOCOGOM KonuuecTBa Qcobell B Kaxnod pasmepHO# rpynne ¢o-
penu,

Copmiporanne ¢openn. s paunHoHalIbHOro KOpMIIEHHMA M BO H30exa-
HHe KaHHMOAnu3Ma, NMOSABJAIOLIErOCA BCIEOCTBHE HEPaBHOMEPHOCTH POCTa,
dopenb peryaspHo COpTHpYIOT, HayHHasg C MOMEHTA HOCTIDKEHMsA MalbKa-
MH cpenHeidn Maccel 0,8—1 r, pa3mensas, kak NpaBWIO, HA [iB€ PasMEpHO-
BecoBble Ipynmnbi. Kaxniplii pa3 nocne NposefeHMA COPTHPOBaHHA Macca
pbiGbl CHHXKaeTCA, TaK KaK YTpOM B 3TOT fAeHb pbiby He xopmsaT. OgHaKo
COPTHPOBAHHE YIyYILIaeT YCIOBHSA BBIPALIMBAHKUSA, IPUBOIMT K Gonee paryo-
HaJIBHOMY MCIOJIb30BaHHI0 KOPMOB. OCYILECTBIIAIOT e TpPH ITOMOILH COPTH-
poBansHbix ycrpoictB. Copmepxalasca coBmecTHo dopenb no pa3mepy He
[OJDKHa pa3nuuathcsi Gonee yem Ha 30 %, uro ompepensieT YacToTy IMpOBe-
AeHus COPTHPOBAHMUS.

B I'IP cranmaproM NpedyCMOTpPEHO pa3fieNeHHe pbIGbI NPH COPTHPOBA-
HMH Ha Cllefylomide BecoBble IpyImnbi: maccoir 3—4; 4-5; 5; 6-8; 8-12;
12—16; 16—-20; 20-30; 30-50; S0-70; 70—90 u 90 r. B Hawue# cTpane
TaKoro craHaapra Her. JIpH yka3aHHBIX B Ta0n. 29 ycloBHAX BbIpalliMBaHHSA
COpPTHpPOBaHHe pbIOBI M pa3fesieHHe ee HA fBe pPa3MepHO-BeCOBHIE TPYMIbI
nposogwin no cpenHeit macce 0,8—1; 3; 6; 15; 20; 40; 60; 80 u 100 r.

[pynny MenxuX OTCOPTHPOBAHHBIX pbIG 1A yBeNMYeHUA TeMMa pOCTa
peKOMeHIyeTCA BbIPalLMBaTh PH MOHIKEHHOM INIOTHOCTH NMOCAAKH.
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IInA KOHTPONA 33 3MHU300THYECKHUM COCTOSAHHEM €XEIOHEBHO YHCTAT
GacceiiHbl M YUMTHIBAIOT OTXO/l, OCMAaTpHMBaloT pblb, Mo Mepe HagOOGHOCTH
NPOBOAAT NPOPUNAKTHYECKHE MEPONPHATHUA.

B 3aBHCHMMOCTH OT Ka4YeCTBa KOpMa M TeMIiepaTypbl Boabl ¢opernb HOCTH-
raer ToBapHOit Maccel 100—300 r 3a 7—14 Mec ¢ MOMEHTA 3aKJIagKH HKPBI.
B paccmaTpHBacMOM NpHMepe 3a 12 Mec BbIpalIdWBaHMA C MOMEHTA BbIKJle-
Ba He MeHee 70 % pbi6 mocTurnm Maccsl 150 r. [Ipu cobnmoneHHH GHOTEXHH-
KM BbIpalUMBaHHs B MOpPCKOH Bofe B YCJIOBHAX IKCIEPHMEHTAIbHOH JI0-
coceBoit 6a3pt r. Barymu pniGONpOMyKTHBHOCTb COCTaBNfIa He MeHee
150 kr/M® B rom, a MaKcHMAaTbHas pbIGONPOAYKTHBHOCTb [OCTHrana
250 xr/m3.

IIpu BblpalwiMBaHMK B COOPYXEHHAX, YCTAHOBJIIEHHBIX B MOPCKOW BOJe,
panyxHas ¢openp Maccoii 50 r 3a 18 Mec mocrHraer maccel 1—2 Kr, Mac-
coit 80 r 3a 9—10 mec — 0,7—1 kr, a maccoit 500—800 r 3a 8—10 mMec —
2-3 kr.

BeipaumBanue B npecHolt Bope. IIpu BhipamuBanuu ¢opesn B MpecHOM
BO/Ie MCNOJIb3yI0T 60siee BBICOKYIO IUTOTHOCTb NMOCA[KH, YeM NpH BbIpAILH-
BAaHMH B MOPCKOMH, M NPHUMEHAIOT HECKOJIbKO HHbIE 1O COCTaBY KOpMa, B
OCTAJILHOM e TeXHOJIOrHYeCKHe Npoliecchl H pbIGOBOAHBIE NIPHEMBI OCTAIOT-
CA TAKHMH )XXe, KaK H IpH BbIpaulMBaHUH B MOpPCKOH Bome. CremyeT Takxe
OTMETHTb, YTO HMMEIOTCA pa3sNuuMfA B npodwiakTHKe M JedeHHH OGonesHed
NPH BbIPAILIHBAHUH B MOPCKOH M IIPEeCHOI BOJIE.

BeipaumBanne ¢opemu B 3uMHMHA mepuon. [Ipu BbipamiMBaHuM QopenH
3UMOM CJIeflyeT YYMTBIBaTh KJIMMAaTHYECKHe YCJIOBHA H TeMIlepaTypy BOIbI
MCTOYHHKA.

[Ipu BbIpalMBaHHHM B MOPCKOHW BOMde, KOIna TeMllepatypa 3uMOM OIycC-
Kaerca Huwke 4 °C, pocr ¢opend mourn npexpamaerci. IlpH Temmneparype
mwke 2 °C u coneHoctu 6oinee 20 %, ¢Hopeib nepeBOIAT U3 MOPCKOW BOMbI
B NpeCHY10, TaK KakK IIpH HH3KOW TemIepaType HabliogaeTcs colleBOe OTPaB-
JIEHUe pbIOBbI.

Onbir BbIpamMBanua ¢Gopend B 3MMHHA NepHOM MOKa3ajl, YTO ero pe-
3yJIbTaT 3aBHCHT B OCHOBHOM OT TeMIIepaTYpPHOTO H KHUCIIOPOAHOTO PEeXMMOB.
IIpu nonHM>XEHHH TeMINepaTypbl BOJbl HHTeHCHBHOCTb ITMTAHHA H TEMII pOCTa
¢openu cHkaworca. OYeBUAHO, O 3MMOBKE MOXXHO TOBOPHTb TOJIbKO TOTrAa,
KOrga Temreparypa onyckaerea Huxke 2 °C, npd GoJee xe BHICOKOH Temile-
paType TMPOMCXONMT OGBIMHOE 3HMHee BBHIPAIIHBAHHME, 32 BPEMA KOTOPOTO
Macca Tella guﬁbx MOXeET yBeNHuHBaThcs B 1,5—2 pasa. Ilaxe mpH temne-
patype 0—1 "C ¢openp norpe6nser KopM, XoTsa oIlUlara ero nuskas. [Ipu
CONEpXaHUH KHcHopoma Gonlee 9 Mr/n B 3MMHMI NepHon IVIOTHOCTb NOCaf-
KH pbiGpl MOXer ObiTh yBenuueHa. C MOBBbILIEHHEM TeMIlepaTypbl BOMbI
HHTEHCHBHOCTbH KOPMJIEHHA BO3pacTaer.

[Ipouecc BblpaMBaHWA KPYNHOH pamyxHo# (open aHAJIOrW4eH Npo-
1ecCy BbIpalIMBaHMA PeMOHTHO-MAaTOYHOrO CTafa, HO INpoTeKaer NMpH GoJiee
BBICOKOM IUIOTHOCTH IOCaKH.
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KOPMA U KOPMJIEHUE ®OPENMU

B pa3snuMuHbIX CTpaHax 3aTpaThl, CBA3aHHbIe ¢ KOpMJleHHeM ¢opelH,
NpH HMHTEHCHBHOM TOBapHOM BbIpPalIMBaHUH cocraBasalor 50—60 % Bcex
NpOU3BOACTBEHHLIX PACXOHOOB, M03TOMY Heo6xoaumo, 4Yrobbl KOpMIileHHe
pbi6bI faBalo BBICOKMH 3KOHOMHYECKHi 3¢ ¢eKT.

JHepreTHyecKasi UEHHOCTb KopMa H oOGmen Bemiecrs. [IurarenbHbie
BellleCTBa, COAepXaiHecs B KOpMe, MOJDKHBI He TOJIBKO MOOMEpPXHBAaTh
XKHM3HeOeATeIbHOCTh OPraHM3Ma, Ho H croco6cTBOBaTh ero pocry. C TOUKH
3peHHsl JHEepreTHYeCKOH LeHHOCTH Hauboslee BaXHBIMM KOMIIOHEHTAMH
KOpMa fABJIAIOTCA NPOTEHH, )KUP H YITIeBOIHI.

Hapsapy c 6enxaMH, )XHpaMH W YriieBOJIAMM Ba)KHOe 3HaueHWe mifA MOf-
NepXaHUA >XM3HEHHBIX PYHKUMH MMeIOT BUTaMHMHbI M MHHepaJibHble BellecT-
Ba. Ecnu xakoe-n1H60 HeoGXOOMMoe BemeCTBO OTCYTCTBYET WIH COOEPXHTCSH
B KOpMe B HeOCTaTOYHOM KOJIHYECTBE, TO 3TO IpensiTCIBYeT HOpMalbHOMY
¢ YHKUMOHMPOBAHHIO OPraHHU3Ma.

UHTeHCHBHOCTD 0OMeHa BellieCTB 3aBHCHT OT pa3fiMuHbIX $akToOpoOB, B
YaCTHOCTH OT pa3Mepa pbiGbl — 3HepreTHyeckas MOTPeGHOCTL MENKHX pbIO
3HAUMTENbHO Bbllle, yeM kpynHbix. Tak, npu temneparype 14 °C dopens
Maccoii 1 r norpe6nser 480, a maccoit 100 r — 330 mr/ (kr - 4) kucIIOpOAA.
[IpHemM muwM noBbiIaeT NMoTpebrieHHe 3HepruM Ha 25 %, a CKOpOCTb Teue-
HHA B GacceiiHe OOyCNOBNUBAET UHTEHCUBHOCTh OOMeHa BemtecTB. [Ipu Boipa-
IIMBaHKH ¢OpEJH B CTOAYMX BOJoeMax HabiniopmaeTcs moTeps TOHYCa MBILLIL,
YTO yXy/lllaeT KaueCTBO TOBapHOM pbIOHI.

Hu3kasd KOHUEHTpallMA PacTBOPEHHOTO KHCJIOpOHA TIpMBOAMT K YBEJIH-
YeHHI0 CKOPOCTH OBbIXaHHA [0 OIpefie/IeHHOTO yPOBHSA, a 3aTeM IPOHCXOIOHMT
yMEHbllIeHHe CKopocTH o6meHa u morpeCnenua nmmuM. Ilpu Temmneparype
16 °C u BhIlE conepxaHue KHCJIOpOJia BIIHMAeT Ha noTpebneHne MUK pamyxK-
HO#H ¢openblo, NMOCKONbKY MaKCHMAallbHOe KOJIHYECTBO IMHIUM OHa Morpel-
nsaet npu temneparype 14 °C. Gopenb MocTeneHHO aaNTHPYeTCA K HU3KOMY
COICPXKAaHHI0 KHCIOPOAa, HO NpH 3TOM Hed(pdeKTHBHO HCIOJIBb3YET KOPM.

Msarkas BOOa MOXeT CroCOGCTBOBAaTh YBeJIMUEHMIO CKOPOCTH oOMeHa
BCJIEICTBHE He[OCTaTka [IBYXBaJIeHTHbIX KaTHOHOB. BmicOkoe copmepxaHue
dMMHaKa H OpraHMYeCKHX 3arps3HHTesIedl TaKXe yBeJIHYHBaeT CKOpOCTh 06-
MeHa.

Y ¢openun, ucnbIThIBawOwieH CHIbHBIA CTpecC, HHTEHCHBHOCTb OOMeHa
MOXKET CHHXaTbhCA, YTO CNOCO6GCTBYeT coxpaHeHMIo 3Hepruk. Tak kak cko-
pocTs oOMeHa y paayXHo# ¢opend B 3HAYHUTEIILHOH CTeleHH 3aBHCHT OT
TeMIlepaTypbl, TO 3HepreTuyeckHMe MOTPeOHOCTH ee KoNebGMiOTCA B 3aBHCH-
MOCTH OT IOKTyalHii TeMIlepaTypbl BOIBI.

PapyxHaa cdopens momkHa NOCTHY TOBApPHOH MacChl 10 HACTYIUIEHHA
NOJIOBOH 3peNOCTH, MTOCKOJIbKY B MPOTHBHOM CJly4yae OOJblIOe KOJHYECTBO
3Hepruu Oyper M3pacXoNOBaHO He Ha poCT, a2 Ha POpPMHpOBAHHE MOJIOBBIX
NpOnYyKTOB, B pe3yJibTaTe Yero BO3pacraer KOpMoBo# K03PdHUMEHT.

CrapToBble H npoAyKUMOHHbie Kopma. O6MeH BeltecTB y ¢openn pas-
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HOro BO3pacTa HMeeT CBOM OCOOEHHOCTH, MOITOMY pa3paboTaHbl H BBIMYC-
KAalOTCA TPH TpyINnbl KOPMOB: CTapTOBble (I MOJIOOH — ¢ MOMeEHTa MNepe-
X0[a Ha aKTMBHOE NHMTaHHE M [0 JOCTHXKEHHA €10 MACChl 5 r), NPOMYKIHOH-
Hble (W1 ¢opeliH Maccoit S r — 10 HOCTHXXEHHA el TOBaPHOH Macchl) M KOp-
Ma jif npou3BoauTened. B Hacrosiee Bpems B MpoMbilUIeHHOM dopene-

BOACTBE WCHONB3YIOT MPEMMYLIECTBEHHO CyXHe TIpaHyNMpOBaHHbIE KOP-
Ma (1a6n. 30).

30. CocTas CTapTOBBIX H MPOAYKMHOHHBIX KOPMOB I PRy xHO# dopenn, %

PT'M-6M PI'M-5B PI'M-8B 114-1 P-3a

MHIpefHeHT @ 5)* | -50) | ¢&30-50) | 30-50) | &>30-50)

Myka

pbIGHa s 48 45

MSCO-KOCTHas S 8,6

KpoBsHas 5 3

BOlopoCiieBas - 1

TpaBAHaA - 4,2

M3 KYKOJNKH - -

TYTOBOTO LeJ-

Konpsana .
Cyxoft o6pat 5.5 7 - - -
A30THCThIe OTXObI - - - - -
KJleeBoif npoMBILL-

Tooxntt 6 3.8 8 15 10
XXM KOpMOBBIE ,
gmnuua P 53 16,7 7.8 21 5,3
lWpot
p(():oenbm 16 6,6 26 - -

nofconHeYHHK O- - - 25 - 54

BBIi
Menacca - - -
Wup poibuit 7 - -
Macno pacrurensioe - 3
®dochaTrHasl -

[pemuke

[d-2B 1 1 1 1 1

MHHepas bHbIi - - - - -

XonuHxnopun 0,2 0,1 0,2 - -
(50 %)
JM3uH - - - -
MeTHOHHH - - - -
JHeprus ycBOCHHA, 12,6 10,8 10,4 12,1 11,
kJDk/xr

I - N
[
W

|o—n—-mN;

W
Wl | w
b on | |

* B cko6kax maHa macca pbIG.

Kopma copepxar Gonee 40 pa3jiMUHbIX CTPYKTYPHBIX 3JIEMEHTOB, B TOM
yuclle BHTAMHHHBIe MPEeMHKChI, MHHepalbHbie BellecTBa, aHTHOKHCIIHTEIIH
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(ButamuH E, LeONHT KIMHONTWIONMT H [p.), CBA3LIBAIOIIME BeLIECTBa
(yxpemnsiionive KOHCHCTEHIMIO KOPMa), KPWIeBbIi XXUp U NMHIMEHT aHTaK-
CaHTHH (W1 NPHAAHMA OKPACKH MAcy (OpeNH), JIeKapCTBEHHbIE CpefCTBa
M ¢GepMeHTHbIE MpenapaTbl (IJIA JiedeHHS M MOBBILIEHHA IlepeBapHBAEMOCTH
MUTATEeNbHLIX BeiiecTB kopma). Kpome toro, B xopMa BBOAAT BeuiecTna,
CO3MaLIHe MPHUBIIEKAIOLIMH 3aM1aX H NMOJIOXHTENbHOe BKYCOBOE OLYIIEHHE, —
acrnaparHHOBYI0 KHCIIOTY, THPO3HH, CEpHH, ITTyTAMHHOBYI0O KHCJIOTY, BaJlHH,
MeTHOHHH.

Cyxue rpaHyndpOoBaHHble KOpMa BBINMYCKAaOTCA corfiacHo TY 15-613—-84
u TY 15-615-84 xombuxkopMoBbiMH 3aBodamMu MuHpri6xo3a CCCP B Bupe
KPYNKH H rpa”yn (tabn. 31).

31. CoorBercrBHe MeXay Maccoil ppiGbl, K84€CTBOM KOpMa
H Y4CTOTOH pa3aaiH CyTOYHOH HOpMBI

Homep vactun  |BennwiHa kpyn-| IlMamerp rpa- YacroTa pa3na-

Macca prif,

KopMa KH, MM HyN, MM uy, pa3 B CYTKH

3 0,4-0,6 - Jo 0,2 12-24

4 0,6-1,0 - 0,2-1,0 10-20

5 1,0-1,5 - 1,0-2,0 9-18

6 1,5-2,5 - 2,0-5,0 8-16

7 - 32 5-15 8-12

8 - 4,5 15-20 6-8

9 - 6,0 50-200 3-4

10 - 8,0 Bonee 200 3

11 - 10,0 Bonee 1000 3

Heo6xogumMO OTMeTHTB, YTO NPOMCXOOHT INOCTOSIHHOE INOHOPOXKAHHE
TPaNHUUMOHHBIX KOMIIOHEHTOB KOPMOB Ul (popeNH, NO3TOMY H3bICKaHHE
BO3MOXHOCTeH 3aMeHbl OJIHHX KOMIIOHEHTOB APYTHMH, 0COGEHHO nedHuuT-
HO# pbIOHOW MYKH, OCTaeTCA AKTYaJIbHO# 3alayeii.

B cBA3H ¢ 3THM 3acnyxmpaeT BHMMaHuA onbIr I'IIP no 3KoHOMHH rpaHynupo-
BaHHBIX KOpMOB INpH BBIPALLHBAHKHH MOTIOOH (opeln 3a cdeT HCMONB30BAHHA 300MUTAHK-
TOHA M3 eCTeCTBEHHLIX BooeMoB. Tak, 3a 62 OHA BhIpaUHBAaHHA GbUIO MCMOJIB3OBAHO
5,5 T 300MIAHKTOHA H 1 T CYXOro rpaHyTHpOBaHHOTO KOPMAa, YTO HO3BOJIWIO BHIPACTHTE
200 ThIC. WIT. MONOGH paflykHo#t dopenH @ MOCTHXEHHA €10 Macchl 1,5 r ¥ nonyunTs
3HaYUTENbHY IO HpHGBUIL.

MNoTtpebnocrs pamyxaioit ¢popeny B MHUTATENILHHIX BELECTBAX NMPH comep-
XKaHHH B MOPCKOH Bope. M3-3a HeOGXOAMMOCTH PeryJIMpOBaHHA HMOHHOIrO
COCTaBa BHYTpeHHEH Cpenbl cOJIeHOCTb CllelyeT pacCMaTpHBaTh Kak ¢ak1op,
NOCTOAHHO TpeOylomni HeKOTOPBIX 3aTPAT 3HEPrHHM, CBA3AHHBIX C aKTHB-
HBIM TPaHCNOPTOM HOHOB H HeOGXOMMOCTDBIO TIOAEPXKAHHUA TrOMeOCTa’sa.

CyumecTByeT MHeHHe, YTO PUYHHOH yBeJIHYEHHS TeMIIa POCTa pajy KHOH
¢dopenin B COJieHO# BOHe SABNAETCA JIyvlllee YCBOEHHE KOpMa, a He YBeJlH-
YeHMe ero norpebreHns.
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YcrasogieHo, uTO TpH OMHAaKOBOH CYTOUHOH [I03e TEMIl pOCTa pajyx-
Hoit ¢openn nipu 16 °C B npecHoil Bofie ABIAETCA MaKCHMAJIbHBIM H yMeHb-
11aeTca Mo Mepe pocra coseHoctH (10 20 %,). B 10 e Bpemsa npu 8 °C
TEMII POCTa PajlyXHOi (OpellH B MOPCKOH Bome colieHocTbio 8 M 20 %,
Bbllle, YeM B MIPECHOH. ITO rOBOPHUT O TOM, YTO IIPH COAEP)KAHHH B MOPCKOM
Boge coneHoctbio 20 %, W Goyee papmykHada c¢opeib 0COBEHHO YyBCTBH-
Te/lbHA K KOJIMYECTBY H KauecTBy kopMa. IIpu copmepxanuu papyxHoii ¢p pe-
Ik B MOPCKOH Bofe coneHoctsio 20 %, npu 16 °C eit Tpe6yerca GOMbile
MUK, YeM TIpH COOEpXKaHMHM B IMPeCHOH WM MOPCKOH BOIE COJIEHOCTbIO
8 %o 1pH TO# Xe TeMIlepaType.

BoIsicHeHO, 4TO panyXHasa ¢opesib, aAKKIHMHPOBaHHaA K ONpene/ieHHOH
COJICHOCTH H TeMIleparype, norpebyer MaKkCHMa/IbHOe KOJIMYECTBO INHINM B
YCIOBHAX IIPOMEXYTOUHOH coneHocTH 15—28 %,, MeHbllee KOJIMYECTBO —

B NpeCHOH BOJIEe M B Bofe COJIEHOCTHIO 7,5 %o, 2 MHHHMANIbHOE KOJIMUeCTBO
MHIK — B BOKE COJIEHOCTBIO 32,5 %, .

[IpexpacHble pe3ynbTaThl GbUIM IOJyyeHbl NMPH BbIPAIIMBAHHM Pamy K-
Ho#t ¢openu B Bome coneHocTbio 10 %, u 40 %-HOM copepkaHud 6enka B
CyXOM KopMme, a B Bome coJyieHOCTsi0 20 %, — mpH 45 %-HoM conep>kaHHH
Benka.

Hcnbitanne S7 KopMOBBIX cMeced i papyXHoit ¢openH nokasano,
YTO ONTHMAJIbHOE COmepXaHue NMpPOTEMHA B KOpMe NpH BbIPalIMBAaHMU B CO-
JIOHOBaTo# Bofie cocTaBnAeT 46 %.

B mnpouecce BbIpalMBaHMA papyXHo# ¢Gopenu B MOPCKOH Boae Hau-
JIyVIUMH TNpUPOCT ObUT MOJNyYeH MpH COOEpXAaHWM NMpOTeHHa B KOpMme OT
47 po 50 %.

HInsa papyxHo# ¢opein, BbIpalliBaeMoi B MOpPCKO#H Boze, HeOGX0aHMO
YBeNHuHTh paunoH mo 150% (o cpaBHeHMIO C pauMoHOM (popenH, BbIpa-
IMBaeMOii B IIpECHOMH Boae) .

Ilpn 3xcnepMMeHTaNbHOM BbIPAlMBaHHM pajyXHoH ¢openu B Gaccei-
HaX C MCTIOJIb30BaHHEM BBICOKO# MoTHOCTH Nocanku (Gonee S0—100 kr/m3)
IJIS. COOTBETCTBYIOLUX pa3sMepHBIX IpyNI M COepP>KaHUH KHCIIOpPOAa HA Bbl-
TOKe OKOJIO S MI/J, KaK NpaBHIIO, He YIaBaJlloCh NOJIYYHTb YBeJIHYeHHUs NpH-
pocTa panmyXHoW ¢opeliM 10 CpaBHeHHIO C BbIpallMBaHHEM B NPECHOH BOIeE
B aHAJIOIMYHbIX YycloBHAX. Kpome Toro, cuuraercs, 4To IUIOTHOCTb MOCap-
KH pbiGpl MOXeT ObITh OIHOH M3 NPHYHH, BHI3bIBAIOIIHX MOBBILICHHBIA OT-
XOf1 IIpH NepeBofie B MOPCKY10 BOAY.

IIpA BhipamMBaHUH B MOpPCKOH Boge MOTpeGHOCTh pamyXkHOK dopenu
B aprHHMHe noHwkaercs ¢ 1,2 mo 0,8 %, a cKOpOCTh YCBOEHHA 3TOH aMHHO-
KHC10Th napaet ¢ 210 go 130 mr/(xr - cyt). Ins ceronerkoB pamy>kHoi
¢openu B Mopckoit Boge TpeGyerca Gonbiue apruuuua (1,2 % maccel Kop-
Ma), Yem B InpecHo#t (1 % Macchi kopma). ColeHOCTh BOMbI MAJio BIIMAET
Ha COlep>KaHHe B IJIa3Meé KpPOBH He3aMeHHMbIX aMHHOKMCIIOT, HO comepiKa-
HHe TaypuHa, [(-aJlaHMHA, ACMAaparHHOBOH M ITYTAMMHOBOH KHCIOT H IJIH-
IiMHa Y pb16, BBIpaLUIMBAEMBIX B CONIEHOM BOME, 3HAUMTEJILHO HHXeE, YeM Y
pbI10, BBIpALUHBAaEMBIX B MIPECHOH BOJE.
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Hu3skoe conepxkaHue B KOpMe XHPHBIX KHCIIOT BbI3bIBaeT NORBBILLEHHYIO
CMEpTHOCTb pafyxHoi# ¢openn B MOPCKOH BOHe. YCTaHOBJIEHO, YTO B KOPM
A pafyxHOH ¢pOpesd, BbIpaniMBaeMo# B MpecHO# M MOpcKo# BOmeE, Cle-
oyeT no6aBnATh pbIGHil Xup.

IIpy MOpCKOM BbIpalMBaHHM pafyXHasd ¢Opesib XOpOLIO YCBAMBAaeT
or 14 no 20 % xwupa, conepxameroca B kopme. TeMn pocra pagyxHo# ¢o-
pejld BO3pacTacT NpH YBEJMYEHHMH CONEpXaHMA xupa B kopme mo 20%
aaxe NMpH yMeHblUeHHH cofep)kaHus nmpoTeuHa B Hem 1o 38 %. Kpome Toro,
ObIJIO YCTAHOBJIEHO, YTO pbIBa, MOJIyyaBUIAA KOPM C MOBBILLIEHHBIM COaepiKa-
HUEM XHpa, 00TagaeT yyulueHHbIMH BKYCOBBIMH KaueCTBaMH.

Bnaxaipie H cyxue KopMa. IIns xopMiieHHA JIocOoCeBbIX pbl6 IPUMEHAIOT
Kak cyxue (comepxanme Bnaru. 11—-13 %), tak M BnaxHbie (comepkaHHe
BJ1ary okosio SO %) rpadyMpoBaHHbIe KOPMa.

BnaxHnle rpaHynupoBaHHble KOpMa HMeloT 60Jllee MATKYH0 KOHCHCTEH-
HMI0O M NpUATHBIA 3amax, 4TO, BHOMMO, INpHUBJeKaeT ppiby M cnocoberByer
GbICTpOMY MOTpeOsieHNI0 KopMa.

MHoronerHHii oONBIT NoKa3al, YTO CYXHMe TpaHYJIMDOBaHHblE KOpMa
0o01afaT 3HaYHUTeIbHBIMH IIpeMMYILeCTBAMH [0 CPAaBHEHMIO C BJIAXXHBIMH.
OHu uMeroT OOJlee OQHOPONHBbINH M KauyeCTBEHHbIH COCTaB, M3rOTaBJIMBAIOTCA
UEHTPANM30BAHHO, YTO MCKJIIOYaeT [AOMOJIHHMTENbHbIE 3aTPaThl Ha MPHUTOTOB-
neHHe kKopma B Xo3siictBe. Kpome Toro, Mx mpocro W ymo6HO XpaHMTS,
o6pabaThiBaTh M NMOAABATH B pbIGOBOAHDBIE EMKOCTH, KOTOpbIe, KCTaTH, MEHb-
e 3arpAsHsiorcd. [Ipu 3ToM McNoJIb30BaHHE KOPMOPA3OaTYUKOB I103BOJIAET
CHH3MTb TPYHO3aTpaThl OoNee YeM Ha 50 %.

Kopma nnsi Mopckoro BBIpaliMBaHHA panykHoit ¢openu. YcraHopile-
HO, YTO B MOPCKO#H Bofe pajyxHasd ¢opens AOIKHA NOCTOAHHO MUTb BOAY
WIH NoJlyyaTb ee BMecCTe C NHUIEN UIA KOMIIEHCALMM OCMOTHYECKHX MOTEPD
BOAbI Yepe3 kabpbl H KOXKY. ONHAKO MpH KOPMJIEHUM CYXMMH  rpaHyJa-
Mu (BnaxHoctb 10—13 %) pbiGa, uToGBI NEepeBapuTh HX, CaMa HOOJIXHA Mepe-
pabaTpiBaTh MOPCKYI0O BOZYy B NpeCHYI0, YTO TpeGyeT omnpeneneHHbIX 3Hepre-
THYeCKHX 3arpaT. 310 fABJIAeTCA OOHON H3 NMPHYMH TOTO, YTO B MOPCKOMH BOE
¢ HM3KO#t TemmepaTypoirt (ke 4—5°C) oTmeuaercs yXy[illeMHe Temma
pocra pamyxHo# dopend, TaKk kak poiba B 3TO BpeMs €CT MaJlo, 3aTpayd-
Bas Ha NMHueBapeHHe MUHUMAIbHOE KONNYecTBO 3Hepruu. [loatomy, Beposr-
HO, NpUMEHeHHe BJIAJKHOrO IpaHyJIMPOBaHHOTO KOpMa YJIyylllaeT NHieBa-
peHHe H YCBOSEMOCTDb,. YTO MOXET CMOCOGCTBOBAaTh MOBBbILICHHIO TeMIa
pocTa.

BnaxHble rpaHyJlHpoBaHHble KOpMa H3TOTAaBIIMBAIOT M3 CBeXeW WIH
3aMOPOXXEeHHOH pbiGbl C TMpHMEHeHHEM KOPMOBBIX NOGaBOK H CBA3BIBAIO-
IHX KOMIIOHEHTOB, KOTOpble He HAlOT rpaHyNiaM pa3MbIBarbcA [0 notpe6ite-
HMA UX pbi6Goi. BraxcHble rpaHyJibl OellleBbl, TAK KaK INpPH HX U3TOTOBIIe-
HHH MCIONb3YITCA MANOLEHHaA CBeXas pbib6a M pbiOHble orxombl. Kopmo-
BO# k03pPHLUMEHT CyXHX M BJIaXKHBIX IpaHyIMPOBAHHBIX KOPMOB IpH Iepe-
cyeTe Ha CyXoe BellleCTBO MPUMEPHO OJMHAKOB.

BrnaxHbie rpaHynbl MOXKHO XpaHHMTb B TeYeHHe OBYX CYTOK IIpH TeMIie-
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patype 4 °C. JlnuteibHOE XpaHeHHe BJIAXKHBIX IpaHyn (Ho 3 Mec) OCYLIeCTB-
NfieTcA B XOJOMWIBHBIX KaMmepaxX Mpu Temmeparype — 15 °C. [Ipumenenne
pa3NIMYHbIX KOHCEPBAaHTOB NO3BOJIAET YBEJHYHTb CPOK XpaHEHHs BJIaXKHbIX
rpaHy’ 6e3 oxJiaxaeHus.

B Hacrosmee Bpemsi pamykHas ¢opesnb He BbIpalIHBaeTCA Ha COJIOHO-
BaThIX BOMaXx MOCJe Mepexola ee Ha aKTHBHOE NHTaHUE, XOTA TAKOE BhIpa-
IMBAaHHE MMEET CBOM MperMymiecTBa (B YacTHOCTH, GoJiee BBLICOKHIH TeMIl
pocra poiOb1). OGbIYHO (opens NepeBOAAT B MOPCKYI0 BOLY COJIEHOCTBIO
no 20 %, npu macce 50—80 r u Gonee 20 %, — npu macce 200—500 u maxe
800r.

IIpy BhIpalIHBaHHH MOJIOAM pafy’kHO#H ¢GHOpeNnH ¢ MCNONIb30BaHHEM CY-
XHX H BIIaXHBIX I'PaHYJIMPOBaHHbIX KOpMOB (cM. TaGn. 28) uacts pbIGHO#H
MYKH, Bxoaswe#h B cocraB kopmoB PI'M-6M u PI'C-5B, 3ameHsnach 3kBu-
BAJIEHTHHIM KOJNMYECTBOM MOPOXeHO# pbiGbl  (CTaBpHAa), YTO NMO3BOJIMIO
[OBECTH BNaxHOCTh kopma 00 35—40 %. KonuyecTBO BHTaMHHHOrO Ipe-
MHKCca B KopMax GbUTO yBeTHueHO 1o 2 %.

[Ipn BbIpamiMBaHuM B BOME COJNEHOCTBIO S %o W KOPMIIEHHH BIIaKHBIMH
rpaHyjamMu B TeueHHe 61 paHA Monoab, HMeBIlad HayaJbHYI Maccy 2 T,
DOCTHINIa Macchl 9,6 r npu orxone 4,3 % ¥ KopMOBOM K03pPuuHeHTe (npu
nepecuere Ha BiaxHocthb 11-13%) 1,9, B 10 BpeMs kaK INpH KOpMJIeHHH
CYXHMH IrpaHyJiamMH pbiGa mocTHria maccel 4,7 r npu orxome 11 % u xopMo-
BOM KO3 duumeHTe 3,2.

B pe3ynbraTe BhIpalMBaHHA MOJIOOM pamyXHOH ¢opesu ¢ UCIOIB30Ba-
HHMEM CyXHX M BJIXXHbIX I'paHyn NMpH pa3fiudHO# cTraprosoi macce (0,6; 2;
5,3; 14,1; 30; 50; 93 r) B BOme coyieHOCTbIO 40 18 %, 6bINIO YCTAHOBIIEHO,
Yro MO Mepe pocTa pbiGbl pa3HMLUa B pbLIGOBOAHBIX MOKa3areasax (TeM
pocra, oTxofl, KOPMOBbIe 3aTparbl) CIIIaXHBAeTCA, MIA pbIGbl ¢ HayaIbHON
Maccoit 93 r — ABNAeTCA He3HauMTeNbHOH. ONHAKO BhIpallIMBaHKE MOJIOMH
maccod 0,6—30 r B Mopckoil Bofe C HMCIOJIB30OBaHMEM BJIAXKHBIX T'paHy
HMMeeT 3HAa4YMTESIbHOE NpeHMYLECTBO Nepef, BbIpalilMBaHHEM C HCIOJIb30Ba-
HHEM Cyxux rpaHyn. Heobxomumo oTMeTHThb, YTO 4Yem MeHbllle HayaJbHas
macca ¢GopelH NpH colepKaHHM B MOPCKOH BOHE H 4YeM [OJIblle JUIMTCA
BbIpAIMBaHHEe C MCHOJIb30BAHHEM CYXHMX I'paHyJMPOBaHHBIX KOPMOB, TeM
Xyxe pbibOBO/HbIE IOKA3ATEITH.

B Hopeeruu npousBopsArca cyXxue Kopma MmiA KY/IbTHBHpOBaHHA ¢o-
pejiu B IIpecHO# H Mopckoii Bope (Tabn. 32).

Bo MHorMX cTpaHax, Ile KyNLTHBHPYIOT NIOCOCA WIH pafyxHyio dopens B mMop-
ckoff Bonte, BbIGOp CYXMX MJIH BIaXXKHBIX KOpMOB onpenensderca ueHo#t Ha Hux. Men-
Kasi ¥ MajioleHHas phiGa B 3TUX CTpaHax He' HMeeT CpPOCa H MO3ITOMY ee BBINOOHee HC-
NONb30BaTh U1 KOPMIICHHS JIOCOCEBBIX.

Po16nblit apill roToBAT U3 Lenoit phiGbl WIK PHIGHBEIX OTXOMOB ¢ NO0aB-
NIeHHeM MYPaBbHHOH KHCIOTHI (2,2 % Macchl KOpMa) WIH CMECH MypPaBbH-
HOW M CepHOH KHCIIOT (coorBeTcTBeHHO 1,1 M 2,5 % Macchl xkopma) . apiu
BbIIEPXHBAETCA Tepen ynorpeblieHHeM HeCKOJbKO MecAuleB. [IpousBoacrso

126




32. Xumuieckuli COCTaB CYXMX IpaHyTHpPOBARHHBIX KOPMOB
VIR KyJAbTHBHPOBaAHMA dopenu

[Tpo- Besasotuc- | Hepretd- | CootHoumieHye | CooTHomIe-
Kopm TeHH, %|XKup, %| Thie IKCT- |ueckas UeH- | MPOTeHHa XH- | Hue Xupa
PaKTHBHBIE | HOCTB | KT, | BOTHOTO M pac- | XMBOTHOTO
Bellecrpa, %|  KKai THTEJIBHOIO  |H pacTHTeNb
NPOUCXOXKHAe- |HOrO FPOHC-
Hus XOXACHHSA
CraproBbsiit 48 20 14 3700 86/14 88/12
IpopykuuoH- 41 20 22 3550 87/17 85/15
HpI#
40 15 26 3200 66/34 80/20

pbi6HOro dapuia o6xoguTcA B HECKOJILKO pa3 [elieBlle, YeM XpaHEeHHe
BJIOKHbIX KOPMOB B MOPO3WIbHBIX Kamepax.

Jlyuwie Bcero mcmosnb3oBaTh ¢apii M3 XHPHBIX ppi6 — LIMpoTa, CKYM6-
pus. A nparoroBnieHusa xopma B Qapul noGapisaor Myky (psiGHylo, coe-
BY10, KPOBAHYI0), BHTaMHHHO-MHHEpaIbHYI0 CMeChb M anbrHHaThi. COOTHO-
weHHe ¢apuia # Myku B Kopme coctaBnser 50:50 unm 60:40. Pbi6a, nuraro-
WAACA TAKHM KOPMOM, pacTeT GhICTpee,H Msco ee MMeeT 5Oyiee BbICOKOE
KaueCTBO.

Hago momHuTBb, YTO B rojioBe WBHYTPeHHOCTAX KOPMOBOI puibbl coflep-
XUTCA pAd (epMeHTOB, KOTOpbie pas3pylUaloT BHUTAMMHBI, COMEpXKauuecs
B MBIILIAX, CeNle3eHKe, MeYeHH H OpPYTHX opraHax ¢openu. OmHHUM K3 TaKHX
dbepMeHTOB sABNIAETCA THAMHHA3a, KOTOpas pa3pyluaer BHTamMHH B;, uro
MOXET IPHBECTH CIYCTA MecCsll K aBHTaMHMHO3Y M, Clle[l0BaTelbHO, K rube-
1 pbiOBI.

Kopmnenue npoussomureneil panyxmuoi ¢openn. Pa3zpaGoraHsl M Bbl-
NyCKATCA CyXHe IrpaHylIMpoBaHHble KOpMa [jif NPOU3BOJMTENEN padyKHOH
¢dopenu (1abmn. 33).

YcraHoBneHO, YTO HHTEHCHMBHOE KOpPMJIEHHE CIIOCOOCTBYET yBeJIMYeHHIo
KOJIHYeCTBa M pa3Mepa HKPHHOK, a i/IuTelIbHOE royiofatue (8 u Gonee Mecs-
IIeB) OTpHLATEIbHO BIIMAET Ha npoliecc GOPMHPOBaHMA FOHAZL Y CaMOK.

CyrouHas HOpMa KOpPMJIEHHA PEMOHTHO-MATOYHOIO CTaja 3aBHCHT OT
Macchbl TeJla pbib U TeMreparypsl BoAbl (1a6n. 34).

Kopmnenune rpanymipoBaHHbiMH xopmaMu PI'M-8I1 (nmamerp rpanyn
8 MM) B HarynbHbiil epHON MPOM3BOAAT 2—3 pa3a B CyT, B IIpeHe PeCTOBbIi
nepHon 3a 2 HelefM OO Hayana Hepecta CYTOYHbIH pPauHOH CaMIOB YMeHb-
watot go 0,5 % maccer Tena, a caMOK — Ao 1-1,5 % ripu yacToTe KOpMIIeHNUA
1—2 pa3a B meHb. B mepuon, Hepecra camMOK NOC/Ie OTLEXKMBAHWA Cpa3y Hauyu-
HalOT KOPMHTh B peXHMe HaryJpHOro rnepuMosa, CaMoK, JAlleKHX OT co3pe-
BaHHA, MpPOJOJ/DKAIT KOPMHTb B pexuMe npeaHepecroBoro nepuopa. Ca-
MOK, 6/TH3KHUX K CO3peBaHHIO, He KOpMAT.
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33. CocraB rpaHyTHPOBaHHbIX KOPMOB 1l IPOH3BOAMTeNel panyxHo#t dopenu, %

WHrpenoueHT PI'M-15B PI'M-811 PI'M-8I1K

Myka

puibHas 16,0 60,4 40,4

KpHieBas 32,0 ~ 20,0

MSACO-KOCTHasA 8,0 8,6 8,6

KpOBSHaA 2,5 3,0 3,0

MileHHYHas 13,0 5,0 5,0

TpaBAHasd 1,0 1,8 1,8

BOMIOpoOCieBas 1,0 1,0 1,0
Cyxott o6par - 7,0 7,0
JIpoxKH KopMOBbIe - 3,0 3,0
liipor

coeBBIH# 2,2 6,6 6,6

NOCONTHeYHH K OB bIH 5,8 - —

NbHAHOH 15,0 - -
Macro pactutenbsHoe 2,5 2,6 2,6
Ipemuxc

Nno-1B 1,0 - -

411 - 1,0 1,0
JHeprus yCBOEHHS, KKaJj/Kr 2600 - -
AHeprus o6meHa, MIDk/kr - 12,7- 13,1

34. Cyrounas HOpMa KOpMJICHHA CYXHM FpaHy IHPOBAHHBIM KOpMOM
PEMOHTHO-M2TOYHOTO CTa/i2 B NepHOA Harya, % mMaccel Tena

TemMnepatypa BOMbI, °c

Macca pbi6, kr
5-10

10-15

15-20

0,3-1 1,5
Bonee 1 1

1,5

N W

Hopma KopMIIeHHA CaMILOB B MEpHON MeXOY B3ATHAMM Clle pMbI COCTaB-
nser 0,5 % maccel tena, kopMmar X 1—2 pasa B peHb. KopmieHHe mpekpa-
maT 3a 2 CyT Oo B3ATHA clepmbl. Ilocie OkOHYaHHA HepecTOBOH Kamma-
HHM CaMLOB MepeBOAAT Ha peXXHM HaryspHoro nepuopa. Kopmooi ko3g-
¢GUUMEHT INpH KOpPMJIEHHH IPOM3BOAMTENIe CYXHM KOPMOM COCTaBJlser
1,8—3. Hapo nNoMHHUTb, YTO KayecTBO H KOJIMYeCTBO IOJIOBBIX MPOLYKTOB
y papyxHoH ¢Gopelin oNnpeneNAoTcs KayeCTBOM KOPMA M €T0 JO3HPOBaHHEM.

Kopmnenne ¢opemn pasHoro Bo3pacta. OT npaBWIBHOTO KOpPMIIEHHA
BO MHOIOM 3aBHMCHT 3KOHOMHYeCKasA 3¢ ¢Pek THBHOCTb BbIpauiHBaHUA pHIOHI.
KopMm nmomkeH m03MpoBaThcA B 3aBHCHMOCTH OT €Io pelleNTypbl H pa3smepa,
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¢ U3MONIOTHYECKOro COCTOAHMA pbIGBI, TeMIepaTypbl BOABI M COOEPIKAHUA
B Hell kucnopopa. U3bbiToyHoe KOopmileHHe NMPUBOOMT K HENPOH3BOIMTEINb-
HbIM 32TpaTaM KOpPMa M 3arpA3HEHHI0 BOIbI, HEJOCTaTOYHOE — K HEMOJIHOM
peaTM3aLUH MOTEeHUKAIBHBIX BO3MOXHOCTEH CKOPOCTH pOCTa phIbbI.

CyuiecTBYIOT pasnuyHbie METOMbI ONpeMesieHHA CYTOUHOH HOPMBI KOpM-
JIEHHA pbIOBI.

QopesneBoab! Yallle BCero MOJb3yOTCA TaGIMUHBIMH METOJAMH pacyera
CYTOYHBIX HODM KOPMJIEHHA, XOTA OHH, KaK H NepeyHClIeHHbIe BbIllle MeTO-
Obl, He JIMIIEHbI HepocratkoB. HeoO6XomuMo OTMeTHTH, YTO KaXKdas M3 KOp-
MOBBIX Tabmui pa3pabGoraHa [IA onpenelleHHOr0o KOpPMa, XapaKTepH3YIo-
IErocA ONpelesieHHbIM COCTABOM H JHepreTHYeckO#t LEeHHOCTbIo. Tabnuiipl
COCTaB/IeHbl Ha OCHOBRHHM pacCUeTHpIX M IMIMPHYECKHX NaHHBIX. B HuX
OaHbpl TOTOBBIE ONTHMAJIbHblE BEJMYHHBI CYTOYHbIX HOpM (B % MaccChl pbl-
Obl) B 3aBHCHMOCTH OT TeMIIePaTypbl BOAbI, MaccChl pbIGbl U IHepreTHYECKOH
HEHHOCTH KOpMa.

KopmoBble TaGnuubl (Tabn. 3S) paspaboTaHbl fAjisi KOpMOB, COMlepXxa-
wux He meHee 38—40 % cpiporo nporeMHa ¥ 2,5—3 ThIC. KKaJ/KT 0GMeHHOH
3Heprud. EciM kopma He orBevyaoT 3TMM TpebGOBaHHAM, TabGiHLbI NMpuUMe-
HATH HeJIb3A.

Ilpu Mcnonp3oBaHuM pa3paboTaHHBIX B Halled CTpaHe CYyXHMX IpaHyJ/M-
poBaHHbIX KopMoB (cM. Tabn. 30) pexomeHpyercs obpaliarbcs K Kop-
MOBbIM TablMuaM, COCTaBJIeHHbIM Ha OCHOBAaHMHM JIMITMPHUeCKHX IaHHbBIX
(tabn. 36).

B I'IP, roe akTMBHO pa3BHBaercA (openeBOOCTBO, TakXke pa3pabora-
HbI T2GIMIbI CYTOYHO# HOpMbI KOopMiteHHsa ¢openu (1abi. 37).

[lpy WMCMONB30BAHKM BJIaXKHBIX I'PaHYJHPOBaHHBIX KOPMOB (BJIaXKHOC-
Tbio 35—40 %), N3roTOBJIEHHbIX HA OCHOBE OTeYeCTBEHHBIX pelenToB, CYyTOY-
Haa [o3a KOpMa JoJkHa GbiTh yBellMueHa Ha 40 % mo CpaBHeHMIO ¢ IO30H,
yKa3aHHOH B TaOJHILE.

3acnyXuBaeT BHHMaHHS OINLIT ILIBeAACKMX pbIGOBONOB 1O KOpMJIEHHMIO papyX-
Ho#t dopenn macco#t 50-1800 r npu BrlpamuBaHuH B GaccetHax o6bemom 100 H
500 m>, HachnileHHH BOMBI Kucnopoaom okono 100 %, pH uyth Gonee 7 H nocros-
HOM KOHTpOne 3a TemnepaTypoi#t BOABl. BbU1 HCNONB30BaH CyXo# IpaHyJIHpOBaHHLIH
KOpM C cofiepXaHHeM Chlporo rnporenHa 36,5, xupa — 16,5, yrnesopoB — 27,5, Bna-
™ — 10,5 %. 3HepreTnyeckas 1eHHOCTh Kopma — 3260 kkan/kr o6MeHHOR 3HCprHUM.
CyTouHass HopMa Gbna GM3Ka K HOpMe KOpPMJIEHHS N0 monHoro HachliieHus. [lpn
CKapMJIMBaHHH OCHOBHO® M03BI, 3aBucCAllell oT Macchl pelGbl M TeMMepaTypbl BOHLI,
NONb30BaHCh KOPMOPA3JATYMKOM, 3aTeM BeYepPOM BPYUHYIO BbIIAaBaJIH TMOCHEOHION
Ho3y kopma. Ilpu TakoM pexxuMe KOpMIIeHHH (opendb Moy yasNia MAKCHMYM KOpMa IpH
cro MMHMMambHBIX norepax. KopmoBoit xoap¢uuueHr cocrapnsan 1,5-2. Okasanoch,
uTo Hauﬁonbmuﬁonpuaec 6bUT1 nMonyuyeH Npu Temrepatype 14 C, B To BpeMA KdK IpH
Temmepatype 16  C pe3ynbrat 6bin HecKoNbKO Xyxe. Iipupoct npn temneparype 18 C
OKa3ajicsi paBHBIM MPHUPOCTY, MOydYeHHOMY MpH TeMnepatype 10—12 C. 3to roBopur
0 TOM, YTO B JaHHBIX YCnoBuAx Hanbonce romxopsie#t okasanach Temrcpatypa 14—
16 C, a Gonee BhicOKas TeMNepaTypa OKa3lbiBana Ha pbI0y CTpeccoBoe BO3HeiCTBHE.
Ha ocHopaHMH nojiyyeHHBIX AaHHBIX Gbina cocraBiieHa Tabnuua CYTOYHBIX HOpM KOpMiie-
HHuA (tabn. 38), nipu 2ToM KOpMOBO# KoaPpduumeHT cocrasun 1,6.
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H IeHHOCTHI0 3 ThIC. KKAN/KI (1A puI6 Maccol 1o 5 1)
H 2,5-2,6 ThiC. XKan/Kr oGMenno# 3Heprun (1A puI6 Maccoit Gonee 5 r), % Maces! Tena
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38. CyTouHas Hopma KopMiieHHA DOPENH CYyXHM rPaHyTHPOBAHHBIM KOPMOM
IHepreTHiecKoit nenHocTsio 3260 xxan/xr, % Maccel Tena

Temnepary- CpenHss macca peif, T
pa, °C

50 100 200 400 800 1200 1600 1800

2 025 023 0,18 0,10 - - - -
4 036 033 027 0,17 0,04 - - -
6 0,63 057 049 0,35 0,19 0,09 0,02 -
8 1,16 1,07 0,92 0,72 0,48 0,36 0,27 0,22
10 2,11 1,92 1,64 1,29 0,95 0,78 0,68 0,62
12 354 312 257 1,99 1,51 1,30 1,18 1,10
14 480 4,10 3,28 2,51 1,93 1,70 1,56 1,48
16 443 3,85 3,14 245 1,91 1,68 1,55 1,47
18 285 2,57 2,17 1,712 1,31 1,12 1,01 0,93

Kpowme Toro, 6bu1 paccduran npupoct ¢popenu (rabn. 39).

39. Cpepnecytounsiit npHPOCT GOpeNH B 3aBHCHMOCTH OT TeMIIEPaTyPbl
H cpefHeil Macchl phiGbl IPH HCTIONB30BAHHH KOpPMa
3HepreTHIeCKoit teHHOCTBI0 3260 KKaa/Kr, % Macch Tena

Temneparty- Cpennss macca ppi6, r
pa, °C :

50 100 200 400 800 1200 1600 1800

2 0,16 0,14 0,11 0,06 -

4 0,23 020 0,17 0,11 0,03 - -

6 0,39 036 0,30 0,22 0,12 0,05 0,01 -
8 0,72 0,67 0,57 045 0,30 0,22 0,17 0,13
10 1,32 1,20 1,02 0,81 0,59 0,49 0,42 0,38
12 2,21 1,95 1,60 1,24 0,94 0,81 0,74 0,69
14
16
18

3,00 2,56 2,05 1,57 1,21 1,06 0,98 0,92
2,717 241 196 1,53 1,19 1,05 0,97 0,92
1,78 1,60 1,35 1,07 0,82 0,70 0,68 0,58

[IpuBenenHble B Tabn. 38 u 39 maHHbie ABNAIOTCA M OPHEHTHPOBOY-
HbIMHU. B 3aBHCHMOCTH OT KayecTBa MOCa[IOYHOT0 MaTepHalla, yCJIOBHi BHELL
Hel cpedpl, COCTABa KOPMa H ero JHepreTHyecko# LEHHOCTH, CAHHTAPHOIO
COCTOAHHA, 3HOPOBbA pbIObI, TEXHOJIOTHH KYJIbTHBHUPOBAHMA H T.[. YKa-
3aHHble B TabiMuax BeJMYHHBI HEOOXOAHMO KOPpPeKTHpOBATb, T.€. YUMThI-
BaTh CrieuMduieckHe YCNOBHA pa3NiHuHbix ¢QopeneBbix xo3sicTB. Ilpu BhI-
pauMBaHuu ¢openu B OGacceiHaX Heobxomumo ypenAath GONblIOe BHHUMa-
HHe KOpPMOBOMY K03}(PHIHMEHTYy, TAK KaK OH fABJIAETCA IMOKa3areleM Co-
CTOSIHMA Ipouecca BblpamuBaHHA. OGBIYHO NfiA CyXOro KOpMa OH COCTaB-
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naer 1,2—2. KopmoBoit ko03dpdHUMEHT BO3pacraeT ¢ yBeJIMYEeHHEM Mac-
CbI PbIOBI.

Ecnu 3HepreTueckasd LEHHOCTb KOpMa, HMeWOLIErOCA B XO3fAHCIBe,
HHXKe (WIH Bblllie) IHepreTHUeCKOH IIEHHOCTH KOpPMa, B pacyeTe Ha KOTOPbI#
coctaBnieHa Tabn. 36, TO CyTrouHas HOpMa [O/DKHa ObiTh YyBenuueHa (WIH
yMeHbllIeHa) OTHOCHTENbHO TaGNWuHbIX 3HaueHWd. s pacyera cnegyer
MCTOJIb30BaTh HOPMYITy

x =abjc,

rde X — CYTOYHas HOpMa HMeiolllerocs Kopma, % maccel Tena peibhl; @ — 3Hepreru-
YyecKas HeHHOCTh KopMa (cM. Ta6n. 36 — 3000 unn 2500-2600 kkan/kr); b — cyrou-
Hag Hopma KopmieHMA (cM. TaGn. 36) B 3aBUCHMMOCTH OT MacChl M TeMINepaTypel, %
Maccel Tesa phibbl; ¢ — 3HepreTHYeCKas UEHHOCTh HMeIOLIETOCA B XO3AHCTBe KOpMA,
KKan/Kr.

Kopmurs dopens cnegyer takum o6pa3om, 4roGbl OHa MOTJIa MOTTIOWATH
MMy MOYTH Cpa3y Nocie pa3gauyd. B GonpuUIMHCTBe OTeyecTBEHHLIX doperle-
BBIX XO3AICTB KOPMJIeHHe OCYIIeCTBIIAeTCA BpyuHylo. KopM Hapo craparbca
pa3bpacpiBaTh TaK, YTO6BI BCE pBIOBI MMEIH BO3MOXHOCTb INONYYHTb €ro.

[lpun HenpaBwIbHOM ONpenesieHHH WIH B3BELUMBAHHH CYTOYHOH HOPMBI
KOpMa mis Kaxaoro 6acceiiHa 3¢ ¢dexTHBHOCTD KOPMIICHHS CHHXKACTCH.
Kpome toro, Ha sddexkruBHOCTs KOpMIEHHA B (OperneBbIX XO3ANCTBAX
OTPHLATENIBHO BIKAKOT BBICOKHE IUIOTHOCTH NOCaAKH, aHTHCAHWTapHbIE
ycloBHsa, 60JblIas pa3sHOKAYeCTBEHHOCTb puIb B GacceiHe, 60J1e3HH, HU3KUH
YPOBeHb BOJIOO6GMEHA, HU3KOe COflep)KaHHe KHCIIOpOAa B BOE H T. II.

B cBs3M ¢ 1em uro pacxopapl Ha KopMa WiA ¢Qopend COCTaBJIAIT A0
60 % Bcex pacxoloB Ha ee BbIpallluMBaHue, NMpobiieMa pAalLMOHANBHOIO MX
HCTIOJIb30BaHUA M IKOHOMHMH CTOHT ocobeHHO octpo. [Ipu xopmienun dope-
JIM HeoOXOJIMMO YYMTBIBaTb, YTO pa3Mep IpaHysl MIA MOJIOOAM [JIHHOK 4—
20 cm pomxeH coctaBnATh OT 2,2 mo 2,6 % piuHbl Tena (o CMHUTY), 4rO
COOTBETCTBYeT pa3Mepy pOTOBOrQ OTBepCTHA M PacCTOAHHIO Mexuy >kabep-
HbIMH ThIYMHKaMH Y papyxHoi# ¢openu (cM. 1abn. 31).

Pbi6y nyuiie kOpMHTb YacTo MeJIKMMH MopuusaMu. Yem menblile pbi6a,
TeM yaille ee HafO0 KOPMHTb.

[Ipn HuU3KO#H TeMmepaType 4YacTOTa KOPMIIEHMS MOXET COCTaBJIATbH OT
1 paza B cytku g0 1 pa3a B Hememo. [Ipu noBbllieHHH TeMIlepaTypbl 70
20 °C uMcnmo xopmiIeHHMA HYXHO COKpaTHTb, a npu 22 °C — mpexpaTHTb
KOPMJIEHHE MOJIHOCTBIO.

[lepexoguTs Ha KOpM [ApPYroro pasmepa WIH THIA CNEAyeT MOCTENIEHHO
B TeueHHe 3—5 nmHed. B cnyyae HeoBXOOMMOCTH HYXXHO NPUMEHSATH CIIELHAITb-
Hble feueGHbIe rpaHyJIMPOBAHHbIE KOPMA HIIH CMeCh JieueOGHBIX KOMIIOHEHTOB
U1l 0OGaBKH BO BJIaXkHble IpaHyJIbl.

KopMmuts pbiGy ciiefyeT Kaxnbld [eHb, TAK KaK NepepblB B KOPMIIEHHH
BelleT K YMEHbBIIEHHIO ee MAaCChl.

Cnenyer co3paBaTh ONTHMAaIbHble YCIOBHMA /I BbIpalllUBaHUA M OCY-
IECTBJIATh NMOCTOSHHBIA KOHTPOJIb 32 TeMIlePaTypor BOMbI M ee kojieDaHuA-
MH, Cofiep>KaHHeM KHciopona B Bone, pH, armocdepHbIM HaBileHHeM ¥ T. 7.
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Heob6xomumo cob6miogath npaBwia XpaHeHMs KOPMOB, YYHMTBIBAs, LTO
Ka4yeCTBO KOpMa NpH XpaHeHUH Gornee 3 Mec yxypuaerca. ECIn K poLIMMOCTb
KOpMa cBblllle 1 %, TO KOpPM CllelyeT OTHENMUTh OT KPOLUKH, YTO CHU3HUT KOP-
MOBO# K03} PHUMEHT U YIYUIIHT KauecTBO Boabl B BacceliHe.

Ecnu ppiba He cpemaer 3a CyTKHM NOJIOKEHHOE KOJIMYECTBO KOpMa, TO
clieflyeT BBIACHHTb, MOYEMY 3TO MPOUCXOOUT — NMPHUYHHONW MOXKET GHITh IUIO-
X0e KaueCTBO BoAb! Wik 3360reBaHue. Yro6b1 pbiGa MPUBBIKAIA K ONlpefieNieH-
HOMY peXHMY KOpMIIEHHs, PEKOMEHIYeTCAA MPOBOAMTD ero MpHGIH3HTENTbHO
B O/THO U TO Xe BpeM .

Havano xopmienns,, nepuon npuydeHMs JIMMHHOK K MCKYCCTBEHHOMY
KOpMY ABJIAIOTCA OUeHb BAa)KHHIMH MoOMeHTamu. Eclu ycnoBua comepxaHus
JIMMMHOK B GacceiiHe He COOTBETCTBYIOT MX OMOJIOrMYECKHMM NMOTPeGHOCTAM,
TO OHM OTKA3bIBAOTCA NIPUHUMATD KOPM, XYOEIOT U THOHYT.,

CyweCTBYIOT pa3jinyHble TOUKH 3peHHA IO MoBody 3¢ ¢eKTHBHOCTH
PYUHOro ¥ aBTOMATH4YecKOro KopmieHus. OmHM pbiGOBOABI CUHMTAIOT, YTO
TIpH KCTIONIb30BaHHM ABTOKOPMYILEK pacxopayercs Gosibille KOpma, 4eM IpH
PYYHOM KOPMIICHHH, [IpyTrHe NpHIEPKHUBAIOTCA NMPOTHBOIOIOXHOTO MHEHHA.
Ho GeccniopHo 10, 4TO 3aTparbi Tpyaa MpH HCHONB3OBAHWM KOPMYILIEK 3Ha-
UMTENBHO CHHXKATCA. [IpUMeHeHHs aBTOKOPMYLUEK MO3BOJNsET OCYIECTB-
JIATb KOpMJICHHE JIMYMHOK: K MOJIOIM JI0 24 pa3 B CYTKH, & IIpH UCIIONb30Ba-
HHH HCKYCCTBEHHOTO OCBEHIEHHA — B HOUHOE BpeMd.

s toro yro6s1 ¢ 60/1b1I0OA TOYHOCTBIO OMNpeNeIATh HOPMbI KOPMIICHHA,
Heo6XOMMO NPOBOTIMTb KOHTPOJIbHOEe B3BelUMBaHHE pbIGbI. BenuuuHa BbI-
GOpKHM 3aBHCHT OT pa3mepa GacceiiHa M KOJIHUeCTBa pbiGbl. BoiGOpka momiHa
cocrapnaTb oT 50 go 100 % reHepa/ibHOW COBOKYMHOCTH B HEGOJILLUMX eM-
KOCTAX U He MeHee 1 % — B GonblUuX 6acceHHaXx.

B nepwopn npuyyeHusa JIMYMHOK papmy>KHOH GopeslH K HCKYCCTBEHHOMY
KOpMy B nepBble 5—10 cyTox kKOpMIleHHA YaCTOTY pa3fa¥yd KOpMa MaKcCH-
MaJIbHO yBenHuMBaoT. [Ipu NOMHOUMKIIHYHOM BblpaluvBaHuu Gopenu 5—10 %
KOpMa 3aTpaYMBaeTca Ha MOJIOfb, 2 OCTAlbHO# KOPM HCHOJIb3YETCA [l
BbIpalIMBaHUsA TOBAPHOH pbIOBI.

[Ipn ucnonb30BaHMH IKCTPYAMPOBAHHOTO KOpMa [iA BbIpalllMBaHHA
¢openn HeoGXOOMMO MOJIb3OBATHCA CMELHANbHBIMH TabnMuaMu CYTOYHOH
HOpMbI KOpMJieHHs. 3HauuTeNIbHAs 3KOHOMHA KOPMOB [IOCTHMraercs 3a cyeT
COKpalleH!sa CpPOKOB BbIpaUIHBAHHUA TOBapHO#H PbIObI.

Korpa xenroyHbii MelIOK y JIMYMHOK paccacblBaeTcs MpHMEPHO HA
40-50 %, dopenp HAYMHAOT KOPMHTb CTAPTOBBIM TpaHYJIHPOBAaHHBIM KOp-
MOM. 3afiepXKKa Hayalla KOpMJIEHHS OKa3bIBaeT -OTpHLATe/IbHOe BIUAHHE HA
nocieay oyl pocT ppiGbi H ee dKMIHECTIOCOOHOCTD.

B navaie kopMJieHHA, OObIYHO B TeyeHHe NepBbiX 10 cyrok (B 3aBHCH-
MOCTH OT TEMIlepaTypbl BOOBI), MPOMCXONHMT afamTaliMA JIMYHHOK K CyXOMY
rpaHyJIMpOBaHHOMY KOpMy. B 3TOT nepdon NMYMHOK CNEXyeT KOPMHTb
yepe3 kaxasle 30 muH. [To Mepe nojpacTaHusa YKCIIO exke[HEBHBIX KOpPMIIe-
HH# MOXeT ObITb YMEHBIIIEHO.

13§



Kopm pa36pacbiBaeTcss HeGOJBIIMMH MOPUMAMH, NPOJAOJKHTEIBHOCTD
pa3gayd KaX/Io# MOPLUHH KOPMa COCTAaBJIAeT S—7 MHUH.

B nepHop NpuBBIKAHWA JIMUMHOK K KOPMY HEOGXOIMMO TiIaTeNbHO Crie-
OMTb 33 YHCTOTOH 0GAacCeHHOB M OCYLUECTBIIATb HX YMCTKY YTPOM M BeUepoM.
[Ipu mosBNeHMH Yy MOJIONK AKTHBHOH peaKUMM HA KOpPM INPOJOJDKHTENb-
HOCTb Pa30BOro KOpPMIIHHs B KOXIOM GacceiiHe MOXHO CHU3HMTD 0 1—3 MHuH.
B mepuop MPHBBIKAHUA JIMYHHOK K KOPMY M Iepexo/ia Ha ero aKTHBHOE Ilo-
TpeGleHHe KOPMOBbIE 3aTpaThl IOCTHraloT 2—2,2. B nmanbHeiilem MpH BbIpa-
IMBaHUK MaTbkoB Maccoit 0,3—1Q r xopmoBO#H K03pduuueHT Konebnercs
or 1,1 mo 1,4.

Bnaxkuble IpaHyJHMpOBaHHbIe KOpPMa HaUMHAKT AaBaTh MAJIbKaM IIpH Iie-
peBofie B BOMY COJIEHOCTbI0 10 5 %,. B panbHeiiliem pbiba mpu BbIpallM-
BaHMH B MOpPCKOHl BOHe [0 HocTikeHus ero Macchl 30—50 r taxxke nony-
yaeT BJIaXKHble IpaHYJTHPOBAHHbIE KOpMa.

[Ipn BbIpalMBaHMM MOJIOOM, TOBapHOH pbIObI, PEMOHTHLIX OCOGeH H
NpOMU3BOMTENeH MPHMEHAETCA OIHA M Ta Xe TeXHOJIOTHA kopmileHus. Kopm
BPYYHYI0 WIH C NMOMOILUbI0 KOPMOpPa3JaTUMKOB MOpuUHAMHK pa3bpacbiBaercs
no moBepxHOCTH BOAbl. MHTEHCHBHOCTL pa3payM KOpMa [IOJIKHAa COOTBETCT-
BOBaTh CKOpPOCTH ero mnorpebnenus psiGoit. [lo Mepe pocra peibbl pasmep
KPYNKH ¥ OHAMeTp I'PpaHysl YBeJIMUNBAIOT, a YaCTOTY pa3fiayd KOpMa CHHXKAIOT
(cMm. 1abn. 31). Ilpu npospauHocTH Boapl MeHee-5—8 cM pbIby KOPpMHUTb He
peKOMeHyeTcs.

KopMoBo#t koad:dpuumeHT [1j1s cyxoro rpgHynupoBaHHOro kopma (¢ co-
nepxaHueM nporenHa 40—46 %, oGmeHHo# IHeprueii — 2500—3000 kxan/kr)
Npu kopmileHUH pbibbl Maccoi 0,2—20 r cocrasnaer 1,3—1,5, a npu kopm-
neHuH pbi6bl Maccodt 30—250 r — 1,6-2.

9KOHOMUYECKWUE ACNEKTbl BACCEAHOBOIO METOQA
BbIPAULUBAHWUA GOPESIN

Hna co3paHus OGeperoBbix 6acCeHHOBBIX YCTAHOBOK OYeHb BaXKHO Ipa-
BWIbHO BbIOpaTh MECTO — IMpH 3TOM CllegyeT YYHTHIBATL KOJIHYECTBO, Ka-
YeCTBO M TeMIepaTypy BOIbl, YCJIOBHA Bomo3abopa u c6poca oTpaboTaHHOM
Boabl. B xo03sficTBe He06XOOHMO NPUMEHATH NepedOBYI0 TeXHOJIOTHIO KYJIb-
THBMpPOBaHUA (opelH, COBpeMeHHbIE METOIbl BOJONOATOTOBKH (B TOM YHCIIE
OKCHMIeHallMl0 BOMIbI), HCIONb30BaTh aBTOMAaTHUECK He YCTPOHCTBA [T NIpOBe-
AcHHUA CaHHUTAPHO-TepalleBTHYECKMX MEpPONpPHUATHH, COOpHble CTPOUTENIbHbIE
KOHCTPYKIMH (1A COKpalfieHHsi CPOKOB CTPOMTeNIbCTBA), CTEKJIOMIACTHIO-
Boe priGoBopHoe oGopynomanue. KpoMe TOro, X03AMcTBO HONXKHO ObITH
obecrieyeHO eKTPO3Heprued ¥ HMeTb nomgbe3faHble qoporu. OOHUM M3 rias-
HbIX ycnoBH# 3¢¢ekTMBHOH paBOThl XO3AHCTBA SABJIAETCA HATUYHE XO-
POLIO NOATOTOBIIEHHbIX KafpOB.

MowHOCTh €O30aBaeMOro NpPecHOBOOQHOTO XO3fAKCTBa 3aBHCHT B Iep-
BYI0 ouepel» OT Ae6MTa BOJNOMCTOYHHKA M KadecTBa BoAbl. U1 GeperoBoro
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MOPCKOTO XO3fAWCTBA [IJIABHBIM ABNAETCA KayeCTBO MOPCKOH BOAb!I 4 ee
TeMIlepaTy pHbIA pexcM. MolHOCTh 6acceiHOBOTO XO3fAHCTBA OlpeneAerca
pabouum oBbemom GacceiinoB (M®) U 06beMOM peasiu3yeMOH NpPORYKLHH
(ThIC. LIT. MOJIOAM OTpENeIIeHHOM MACChl WK TOHH TOBapHOM phIObI) .

B 3aBucumocrH or obbeMa NpoONyKIMHM, TEXHHYECKMX H TEXHOJIOTH-
YeCKHMX pelLUeHHH oOllpedenalT oObeM KANMTAJBHBIX BIIOKeHHH. Tax, mid
COBPEMEHHOTO  IMOJIHOCHCTEMHOTO GOpesieBOro XO3f#CTBa CTOWMOCTBIO
0,8 MiH py6ieii 3arpaThl Ha CTPOMTENIBHO-MOHTaXKHbie paboThl COCTaBJIAIOT
29,2 %, Ha obopynoBanue — 61,8 %, npoure 3arpathl cocrasisior 9%. Oc-
HOBHas CyMMa KalMTaloBJIOXeHuH (66,1 %) npuxogurca Ha OGBEKTHI
OCHOBHOTO TPOHM3BOJCTBEHHOr0 HAa3HAUEHMA — HACOCHYIO CTaHLHIO, HHKYG6a-
IMOHHBIM 1ieX, BLIPOCTHOH H HaryJibHbIH yYaCTKH.

3arparel npu OacceitHoBoM BbipammBanuu dopemu. Ilpu kynbTHBHpO-
BaHMM pamyXHOH ¢Ope/lM OCHOBHblE 3aTpaThl CBA3aHbI C NpHOOpeTeHHEM
cbipbft U MatepuanoB (49,5 %), omnaroi Tpyma (19,2 %) ¥ aMOpTH3aUMOH-
HbIMH oTuMcTIeHuamu (13,9 %).

JKcnnyaTauMOHHbIE 32TPAThl Ha NNPOH3BOJACTBO
TOBapHOit dopenu, %

Onnara Tpyaa (0OCHOBHas ¥ JONOJIHUTENbHAS) 19,2
ToruBo 1 3NMeKTpO3HepPrus 25
ChIpbe U MaTepHaJbI 49,5
TpaHcnopr 2,7
Texyum#t peMOHT 10
H3Hoc 1 peMOHT pbI6OBOHOTO HHBEHTapA 1,1
AMOPTH3aUMOHHBIE OTYHCIIEHNA 13,9
O6Luen pOH3BOACTBCHHBIE PaCXOMbI 8,3
O611e x03AHCTBEHHbIE paCXOMBI 1,1
[Tpoune pacxomsr 0,7
Hroro 100,0

Bonblasg yacre 3aTpar, CBA3aHHBIX C CbIPDb€M M MaTepHanaMu, NpH-
XONMTCA Ha BbIpaliMBaHHMEe WIM NpHoOpeTeHHe NOCAAOYHOro MarepHania
U nnpuob6peTeHHe Kopma.

Cebecroumocts mNpousBoacrBa 1 kr ToBapHOH ¢openn kosebierca
B XO3AWCTBaX CTpaHbl OT 2,5 no 7 pyo.

Inotiocts mocamky peiGbi. Ha skoHOMMueckHe TMOKa3aTeny BbIpalliu-
BaHuA c¢opeNy OKa3blBAIOT BIMAHME MHOTMe (aKTOpbI, OOHHM M3 KOTO-
pbIX ABASAETCA INIOTHOCTh Mocanxu pbibbl. Tak, NMpu yBelHMUYEeHHH MUIOTHOCTH
nmocafgku openH’ KANUTANOBIOXKEHUA HA eqUHHLY NPOOYKLHH CHWXXAIOTCA.
EcnH NjIOTHOCTb MOCAOKH YOBAaHBAeTCA, TO HeOOXOOUMblEe KaNHMTaJIOBJIOXe-
HHA OCHOBHOTO IIPOM3BOICTBEHHOTO HAa3HAUEHHA COKpALLAOICA INpUMep-
HO B 2 pa3a.

PaccMOTpMM mnpHMep BbIpalllHBaHMA MMOCAfIOYHOTO MaTepHalia pajyx-
Ho# dopenu cpenHeit maccoit or 10 po 20 r B GacceitHax pasMepoM 2X
X 2x 0,8 M. O6bem BhipawuBanua cocrasiser or 1000 npo 2000 kr, miort-
Hocrb mocamku — 20 u 40 xr/m®. JlaHHble A pacyeTa NpeNCTaBieHbl B
1a611. 40. B 06oux cnyyasx KONHYeCTBO H KaueCTBO HCNOJIb30BaHHOIO KOpMa

OIWHAK OBBI.
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MosxHO paccuuTaTh ce6eCTOMMOCTDb BbIpallMBaHUA [MOCATOYHOTO MaTepHa-
Jla IO TaKKM M3MEHAIOINMCS CTaThAM 3aTpaT, Kak 3apaboTHas Iuara, comep-
»KaHKe M JK CIUTyaTauusa oGopymoBaHus, LEXOBbIE PacXopbl.

Texuonornueckas TpyAoeMKocTb pabor (B ven.-)

I BapuaHT Il Bapuaur
KopmncHue 1,946 0,973
Yxon 3a GacceitHaMu 7,625 3,812
KoHTponbHBI! 0610B 2,138 1,069
O6noB 0,457 0,228
HToro (npn BoipaimuBaHHH 12,155 6,082

1 ThIC. 1IIT.)

[Ipu BoipawmBanmu 100 ThIC. WiT. B | BapHaHTe TpyZO€MKOCTb COCTa-
BUT 1216,6, Bo II — 608,2 uen.-u. Bacceiiim 06cnyxuBaioT paboune V pa3ps-
ga, MX vacoBas TapupHasa craBka — 55,7 kon. Torma 3apaGorHas miara
(B py6.) cocraBur:

I BapnaHt [I BapuaHT
OcHoBHa s 677,64 388,77
HononHutenbHas (8 %) 54,21 31,10
OruMcrieHH Ha couManbHOe 102,46 58,78
crpaxoBaH:ic (14 %)
HTtoro 834,31 478,65

40. HcxonHbie nanHbie JUIS pacyeTa 3KoHOMHYeckoro g dekra
NpH BLIPAUIHBAHHH panyxHoit dopenun c npuMeHennem
Pa3NHYHON NNOTHOCTH NOCAIKH

BapuaHT
[Moka3aTtens
| I
CpenHsas Macca nocagoYHOIro MaTepuana, I 10 10
MnoTHOCTh nocanku, Kr/m3
HavanbHas 20 40
KOHcYHas 40 80
O6wias macca peIGbi IpH HocaKe, KT 1000 1000
PaGouuit 06bem Gacceftnog, m3 50 25
Konuuectso GaccciHOB, 1UT. 25 13
BonooBmen, pa3 B uac 3 5
Pacxon sonsl, M3 /u 150 130
Konuuecrso pri6 B 1 m>, . 2000 4000
CyTouHblit npHpocCT, I 0,4 0,35
Bpems BoipauuBaHns 0o maccel 20 T, ¢yt 25 29
OGuias macca peiGel pY BEUIOBE, KT 2000 2000
PoeiGonponykuus, Kkr 1000 1000

3aTpaThl Ha IEKTPOIHEPTHIO TAKXKe ABJIAIOTCA H3MEHSIOLIEHCA CTATbel
pacxonoB. CyTounsli pacxon Boawt B I BapuaHre cocranser 3600, Bo I —
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3120 m>. Ha mopmauy 1 mM® Bombl pacxomyerca 0,167 kBT anexkrposeprun
(nmopaya Hacoca c a3nekTponBurareneM mowHoctbio 10 kxBr cocraBnser

60 M3 [u).

[ BapuaHt I1 BapuaHTt
CyTOuHbBI! pacxoq aNeKTPO3Hep- 601,2 521,04
MMM, KBT
Pacxop ameKTpo3He pryH 3a re- 15030 15110,16
pHOA BBIPalINBaAHNA, K BT
3aTpaThl Ha INEKTPOIHEePIrUIO, pyo. 300,6 302,2

Kpome TOro, npoun3oiier M3MEHEHHE B aMOPTHU3ALHOHHBIX OTYHCIICHHAX
(Hopma amopTH3auuM S5 %, HUCnONb30BaHHe OGOPYHOBAHMA KPYITIOroaMy-
Hoe) . Ha BbipaliuBanue pbi6sr Maccoit 10 r 10 MocTiKeHHA eto mMaccht 20 T
3arpauMBaeTcs npumepHo 11 mec. O6bem KanuTanmbHbIX BIIOXKeHHH B 1 Ba-
puante (crommocts 1 GacceiiHa — 1278 py6.) cocrasnser 31950, o II —
16614 py6. YnenbHble kanuraibHble BIOXeHWs B | BapuaHTe COCTaBAT
319,5, Bo II — 166,14 py6., aMOpTH3aLHOHHbIE OTUHCIIEHHA COOTBETCTBEH-
Ho — 133,12 u 69,23 py6. U3smenenne ceGecroumocty B I BapuaHTe cocra-
BuT 1268,03 py6. (12,68 py6. npu BuipammBanum 1 ThIC. 1T.), BoO II Bapuan-
Te — 850,80 py6. (8,51 py6. npu BeipamuBasuu 1 ThIC. 1UT.).

Takum oGpa3om, skoHoMuYeckHit 3ddekT OT BbIpalllHBaHUA I0CanOY-
Horo MmartepHana (100 TbiCc. wIT.) NMpH YBeNHYeHWH IUIOTHOCTH TOCANKH B
2 pa3a cocraBut: 9 = (12,68 + 0,15 - 319,5) — (8,51 + 0,15 .166,14) 100 =
= 2718 py6. Ilpu 3roM noTpeGHOCTD B KAIMTAIbHBIX BJIOKEHHAX CHH3HMTCH
B 2 pasa.

JKClepUMEHTANIbLHBIM TIyTEM YCTaHOBJIEHO, YTO INpuMeHeHHe Gollee
BbICOKOH IJIOTHOCTH NMOCaAKH IKOHOMHYECKH BbIrogHo. Tak, NpH IJIOTHOC-
4 nocankk 80 u 160 wr/M® NPONYKTHBHOCTL BO BTOpOM Cilyyae BO3pAcC-
TaeT Ha 31,6 %, a KOpPMOBbIe 3aTparbl CHWXKawTcA Ha 9,2 %. OmHako NpH
YBEJIHUEHHHM IUIOTHOCTH IMOCAAKH YMEHBIIAETCA HMHOMBHUAYyaJlbHasg Macca
pbiObl, NMO3TOMY TeMIl pPOCTa MOXeT CTaThb OOHMM M3 (aKTOpOB, JIMMHTH-
PYIOLIKX IIOTHOCTb MOCanKH GOpesH .

TeMneparypa Boasl. TemneparypHblii peXuM BOHOWCTOUYHMKA BIMsET
Kak Ha 00beM KalTUTaJIOBJIOXEHHWH, TaK M Ha ApYrHe SKOHOMHYECKHe NOKa-
3atenu BbipawuBaHuA. Tak, HanpuMep, MpH BbIpalIMBaHHM (OpeSTH HAuallb-
HO#t Maccodt 1-5 r npu temneparype 10 °C ¥ miotHocT nocanxy SO kr/m®
norpebyerca 16—18 Mec, uTOOBI MOJTY4HTh dopenp cpenHesi mMaccoét 150 r,
a nipu temneparype 17 °C 3Ty xe MpOAYKIMIO MOXHO MOJyUHTb TIPH TOM Xe
IUTOTHOCTH NOCafiKu M cpelHeH macce 3a 10—12 mec. A 3a 16—18 mec BbIpa-
wHMBaHUA Tipu Temrepatype 17 °C MOXHO NONYYHTb 3HAYMTENLHO GOJIbLUE
NPOAYKLMH, 4eM TpH Temrepatype 10 °C. KanuranoBnoxxeHus u Tpyao3aTpa-
Tbl, CBA3AHHbIE C BLIPALUMBAHWEM €[MHHLbI MPOAYKUMH MpH TeMrepatype
17 °C, 6ynyT Hwxe, uem Ipu Temmepatype 10 °C.

l'locanomlbm Matepnan. Oyenb yacto ¢akTOpOM, COECPKMBAIOIUM pa3-
BHTHE TOBapHOTro ¢opesieBOACTBA, ABIAETCA OTCYTCTBHE INOCAHOYHOIO Ma-
Tepuana. 3aTparbl, CBA3aHHble C BhIpallMBaHHEM WIH NpHOGpeTEHHEM TIO-
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CaoYHOTO MaTepHaNa, COCTaBAT B pasjIMYHBIX CTpaHax oT 36 pmo 54 %
CTOMMOCTH BbipamuBaeMoii pbi6bl. IloBblILeHHe TOBapHOH Macchl pbIGBI
(c 150 mo 300 r uwinu 2—3 Kr) CHHXaeT NMOTPeGHOCTH B NMOCAIOUHOM MarTe-
pHaJle W COOTBETCTBEHHO 3aTpaThl HA e[MHMIY NMPOAYKUWH (32 CYET yMeEHb-
LIEHHA KOJIMYECTBA [OCaJIOYHOrO MaTepHana), HO BbI3bIBaeT YBeJIMYCHHe
NOTPeGHOCTH B KAMHTAIBHBIX BJIOXKEHHAX. YBelHYeHHe TOBApHOH MaccChl C
120 po 300 r mo3Bonser GoJiee MOJHO HCIONb30BATh NIOTEHIIMIO POCTA PA/TY K-
uoii ¢openu. IIpy BhIpamMBaHUK MOCaJOYHOTO MaTepuasa OCHOBHAs 4acTb
pACXOMIOB IPHXOOMTICA Ha Cblpbe, OCHOBHbIE MaTepHaIbl M OIUIATY TpPYyAa.
3HauUTENIbHYI0 4YacTh pacXofOB, CBA3AHHBIX C CBIPbEM, COCTAaBJIAET CTOH-
MOCTb MKPBI.

CywecTByer npsamas CBA3b MeXIy OHAMETPOM HKpbl M ee BbDKHBae-
MOCTBIO, @ TaKXXe MeXAy AMAMETPOM MKpbl M BbIXXKHBAEMOCTbIO CBOGOIHBIX
ambpuoHoB. UeM crapuie caMka, TeM KpylHee HKpa M JIydlle ee BbIXKHBae-
MOCTb. BbIKI/IIOHYBIIMeCA M3 KPYIHOH MKpbI CBO6OOHBIE IMOPHOHBI pacTyT
GbIcTpee, YeM 3IMOPHOHBI, BHIK/IIOHYBLINECA M3 Melkoi MKpbl. OmHako 310
MOBBILLIAET 3aTpaThl Ha COMepXKaHHE CTAPLUHX BO3PACTHBIX I'PYMNI NPOU3BO-
[uTeNied, MO3TOMY KauecTBO HMKpbI JOJIXKHO ONpedenaTh ee ueHy (kKak 3710
NPOMCXOAMT BO MHOTMX CTpaHaxX). B Halleii cTpaHe meHbl Ha OIUIOOOTBODEH-
Hyl0 M HeoIUIOJOTBOpPeHHy!0 MKpY (1 Tbic. wit. WM 1 J1) He 3aBHCAT OT ee
KayeCTBa.

Kak moka3piBaer oreyecTBeHHbIH M 3apyOGexxHbIH OmNbIT, pbIbONOCamOY-
HbIii MaTepHal Nyyllle BbIpALIMBATh B GacceiHax o6bvemMom ot 0,1 go 3—5 M3,
QopeneBble XO3AACTBA, CleUMATH3HpYIOLIHECA HAa BbIpalMBAaHHH pbIGOTIO-
CaJIoOYHOro Marepuana, Goyiee peHrTabesbHbI, YeM XO3AHCTBA, 3aHMMAIOLLHE-
Cl BbIpaIIMBaAHHEM TOBApHOH pbIOBI.

PacueTHble LeHbI Ha MOJIOOb pa3JIMYHbI ¥ 3aBHCAT OT MACChl CeroJier-
koB (8—12, 12—15 u Gonee 15 r) u rogoukoB (10-15, 15—20 u Gonee
20 r). JTH leHbl He OTpPAXAlT OeACTBHTENBHBIX 3aTpaT Ha MPOU3BOACTBO
NOCAIOYHOr0 MaTepHana, MOCKOJIbKY 3aTpaTbl Ha BBIpAllIHBAHHE KaXOro
rpamMma pa3jIMyHbI ¥ C yBelTHMeHHeM MacChl pbIObl BO3PACTAIOT.

KopMa u kopmene ppibpl.  3aTparhl Ha KOpMa COCTaBJIANOT 40—60 %
OGuWIMX 3aTpaT Ha BbIpal{MBaHWe pbIGbI. ITH 3aTPaThl MOXHO CHH3HTbL 33
cyeT c6aNaHCHPOBAHHOCTH KOPMOB IO COOTHOILEHWIO Oejlka M JKHpa. Han-
Jyylllee yCBOeHHE KOPMOB NPOMCXOIHT Npu Temmeparype 10—14 °C, Ho Temn
pocTa MpH 3TOH TeMNepaType He caMblil Bbicokuit. Eciu TeMilepatypy-Bofibl
noguats g0 15-18 °C, 1o Temn pocra dopenu ysemmunurcs, a 3ddexTHB-
HOCTb HCMONB30BAHMA KOPMOB yMeHbuinTcA. [loMuMo teMmnepatypbl BiuA-
HHe Ha yCBOeHMe KOPMOB OKa3bIBaIOT pa3JinyHbie ¢aKTopb! cpedbl U ¢u3MO-
JIOTHYECKOe COCTOAHMe pbiGbl. CymiecTByeT MHEHHe, YTO NPH ONpee/IeHHOM
OMana3oHe TeMIepaTyp HyXHbl KOpMa C OIpeMIeNIeHHON 3HepreTH4ecKoH
EHHOCTbIO M COOTHOLUeHMeM IipoTeHHa W a3Hepruu. Ha a¢ddexTuBHOCTL
MCII0JIb30BaHUA KOPMOB ¢Opelibl0 OKa3bIBaeT BJIHAIHHE MOMOJI €ro MHIpeH-
eHTOB. CHM)XeHHE NPOLEHTHOTO CofepXXaHHA GENIKOB XXHBOTHOIO MPOHUCXOX-
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[eHMA yAeiieBNsAeT CTOMMOCT KOPDMOB, HO 3TO BOBCE HE O3HAYaeT, YTo HX
COCTAB CTaHOBHMTCA ONTHMAJIbHBIM 1S pbIObI.

[Tonyuyene rpaHyJIHPOBaHHOrO KOpMa MeETOOM 3KCTPY3HH IO3BO-
NAeT TMPUMEHATh TpPaHyJibl ¢ MeHblUeH CKOPOCTbIO IOTpYXeHHd, YTO IpH
yNYUIlleHHM BKYCOBbIX KayeCTB KOpMa H YCBOSEMOCTH IOJIOXHTENbHO CKa-
3piBaeTcA Ha ero norpeGnenuu. [IpumeneHue 3KCTPYAMPOBaHHOrO KOpMa
Npd BBIPALUIMBaHWH PpanyxHo# ¢dopenn B GaccedHaxX CHMXKaeT KOPMOBbIE
3arparsl Ha 30—40 %.

CyxHe rpaHyJIMpOBaHHble KOpMa (BiIaxkHocTbio io 11-13 %) obnapaior
HEKOTOPbIMM NIPEHMYILIECTBAMHU Mepe BiIaXKHbIMH IPaHyHPOBaHHBIMH KOP-
mamu (BraxuocTsio 40—50%). OHM H3roTaBIMBAOTCA IEHTPATH30BAHHO,
MX JIeTKO TpPaHCIOPTHPOBaTh H XPaHHTb, NIPHMEHEHHe CYXHMX TpaHyll aaer
BO3MOJXHOCTb IPUMEHATh ABTOKO PMYLUKH.

Ho npu BbipamuBanuu papyxxoi dopenn maccodr 50—150 r B Bome
conexoctbio 10—18 %, B TeueHHe moutd 4 MeC HCIMOJIB30BaHHE BIJIAXHBIX
rpaHyn oxasanocs Gonee a¢dexTuBHsIM. Ha 1 xr mpupocta Gbuio 3arpave-
HO CYXMX KOPMOB Ha 1,57 py6., a BnaxxubiX — Ha 1,12 py6.

ABTOMaTH3UPOBaHHOe KOpMJIeHHe C MpHmeHeHHeM IBM saBnsercsa
3¢ GeKTHBHBIM H NO3BOJIAET YBEJIMUHTD TeMIl pocTa pbibel 1o 40 %.

MexaHudeckass M CaMoOTedHas CHCTeMs! nopaus Bonbl. Mcmosnb3osaHue
TOM WJIM MHOM CUCTEMBI NMOjayd BOABI CYLIECTBEHHO BJIHAET Ha 3KOHOMH-
Ye CKUe TIOKa3aTeNld BblpalUBaHUA $HOpEIIH.

Ipenmnonoxum, 4T0O MOLIHOCTb HCNOJib3YEMBIX 3/1eK TPOHACOCOB COCTaB-
nser 10 u 22 kBr, a npoussBopurensHocts 60 1 90 m> /4. CTOMMOCTb OHOTO
KWIOBAaTT-4aca 31ekTpostieprud — 1 xon. CpeqHAs cTOMMOCTb MOKAYH 1 M
BOMBI B COOTBETCTBHH C 3aTPaTaMH Ha neKTpo3Hepruio cocrasut 0,21 wom.
Torma HerpyQHO MOACYMTATb, YTO 3aTPaTbli Ha MeKTPOIHEPrHIO NPH BbIpa-
wuBaHuy 1 kr pei6bl ¥ npoaykTBHOCcTH 30 Kr cocraBaT 2,21 py6., a npu
130 xr — 0,51 xon. Ilpu camoreuyHo# cHCTeMe MOMAUY{d BOABI 3aTPAaThbl Ha
nepeKayHBaHHe BOJB! OTCYTCTBYIOT.

Conepxxanne pacTBopeHHOro kuciopona B BoRke. HaceiueHue Boppl
KHCSIOPOIOM OKa3biBaeT BJIMAHHE Ha 3aTpaThl NPH BbIpAlIMBAHHH Ppamyx-
HOH ¢openu, ocoGeHHO NPH MeXaHHYeCKOM Noaaye BOADI.

B 1a6n. 41 npuBeneHb! pacyeTHble OaHHble MO pacXomy BOIbI NPH
remnepatype 10°C, cneuuduueckom norpebneHnn Kuciopona Gopenbio
241 ME/Kr - 4, codep>XaHMH paCTBOPEHHOTO KHUIOPOAA Ha BbITOKe 7 Mr/n
M paxTHYHOM HacbliieHuu BOabl Kucinoponom. Ilorpe6Hocts B BOme Gyner
BO3pacTaTh MO Mepe CHWKEHHA HACBILLEHHA BOIbI KHCIOPOAOM, 4TO COOT-
BETCTBEHHO yBEJIHYHT 3aTPaThl Ha ee NepeKauyuBaHue.

Oxcuresauus Boabl. [IpMMeHeHWe OKCHI€HaUMM BOIbI [aeT BO3MOX-
HOCTh HCIIOSIb30BaTh Gojiee IUMPOKHH [AMAIla30H TeMIePaTyp VI KYJIbTH-
BHpPOBaHMs pajly>kHOH ¢HOpesiH M CO3[aTh YCIIOBHA Fif ee KPYrIOroJHYHOro
BoIpaiuBanua. OxcureHauusa HeoGXoguma IpH HCIOJIb30BAHHH B ¢opelie-
BOJCTBe TIpYHTOBBIX BOA. IlpuMeHeHMe OKCHMIeHaUMM TMO3BONAET CHH3HTD
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41. Pacxon soas! npH BbipauwuBanun 100 xr pagyxuoi dopenu
HHAHBHAYaJIbHOK Maccod 10 r

HacbnueHue Boabl KuC- | CofepXaHHe Kuc- [ToTpe6HOCTD B BOE
nopoaom, % nopopa, Mr/n 3
M~ [u %
100 11,3 5,6 100
90 10,2 7.5 130
80 9,0 12,0 210
70 7,9 26,8 480

pacxon BOXb!I M HHTEHCHBHOCTh BOJOOOGMEHa, YTO YMEHBILAeT 3aTpaThl, CBA-
3aHHbIe C BOOOMOJayeH.

3arparbl Ha OKCHUTEHALMI0 He3HauMTENIbHBI. TaK, HCMOJNb30BaHHE 1 KH-
JIOBAaTT-Yaca 3/EKTPO3IHEPrHH JaeT BO3MOXHOCTh nonyuutb 0,93 xr ra3zoo6-
pasHoro Kucnopopa. Ilorepu kuciopona NpH OKCHIeHalMH He NpeBbILLIAIOT
10 %. C yyeTOM NOTeps ITOr0 KOJIHYECTBA KHCIOPOAA OOCTATOYHO I HAChI-
wenns 74 M Bognt (o1 0 po 100 %) npu remneparype 10 °C.

Kak yxe yka3bIBaloch, IpHMeHeHHe OKCHIe¢HAallMH [AeT BO3MOXHOCTb
YBEJIHUUTh IUIOTHOCTb MOCA[AKH pbIObl, CHH3HUTb BOHOOOMEH, YMEHBIIHTDb
KOPMOBBIE 3aTpaThl, YBEJIHYMTb TeMI pOCTa, YTO NPHBOAMT K CHHXKEHHIO
3aTPaT Ha BbIpalllHBaHHe.

BHegpeHue MeXaHH3aUHM H aBTOMATH3alMH IMPOLECCOB BbIpaLlMBaHHA
¢openH MO3BOJIAET CHM3UTh 3aTpPaThl HAa OIUIATY TPYHAAa M BbIpamiuBaTh 60-
nee 25—35 1 ToBapHO# ¢opeiu B pacdere Ha 1 paBoraloiuero.

Hna Toro yro6b! BoipawMBaHHe Gopesid NPpHHOCWIO NOXOM, Heo6XOoaUMO
HCTIOJIb30BaTh NEpPENOBYI0 TEXHOJIOTHIO, CHIDKaTb NMPOU3BOACTBEHHbIE pac-
xonp! (0cOGEHHO Ha MOCanOYHbIH MaTrepHal M KOpMa), COKpAaIlaTh [Ipoao-
KHTEJIHOCTh TPOH3BOICTBEHHOro mMepHoma BblpaliuBanua ¢openn (oo
[OCTHXEHHA €10 CTaHIAPTHON MAaccChl) .

TPAHCMOPTUPOBAHUE CINEPMbI,
UKPbl U MOJTIOAUN ®OPENN

[Ipn BbIpamiMBaHUM pagyxHOH ¢Qopenn BO3HHKaeT HeOGXOJHMOCTD
B MepeBO3KaX B CBA3M ¢ MpoBefeHueM paboT Mo celleKLMH, CKpelHBAHHIO
Pa3MYHBIX CEe30HHBIX pac, aKKJIMMAaTH3aLWM, a TAKXKe C HEOOXOOHMOCTHIO
obecreyeHUss XO3AMCTB IUIEMEHHBIM MATEPHAJIOM, AOCTABKH TOTOBOH MpO-
HyKUuuH notpebutenio u 1. 4. IIpuueM vaiie Bcero Bo3HuKaeT He0GXOAUMOCTD
B NepeBO3Ke cnepmbl M HKpbI. [lepeBo3Ky HKpPBLI M XKHMBOH pamyskHoi ¢ope-
N4 HeOGXOAMMO OCYLUECTBAATL C NMOMOIIBIO CHELHATIBHO IpeaHa3HaYyeHHbIX
IUTA 3TOTO TPAHCIIOPTHBIX CPENCTB.
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Ilpu nepeBo3ke HMKpbI, MOJIOAM, TOBApHOH pPbIOLI M MPOM3BOAMTENEH
ciieflyeT pyKOBOMCTBOBAaTbCA CYLUECTBYIOLIMMH HOPMaTHBAMH.,

IIpn nepeBo3ke MKpbl, CiepMbl H pagyXHoit Ppopenn HeoGXOAUMO HMETb
BeTepHHapHOe cBHAeTenbcTBO (popma N° 1), xoTOpOe BBIOAETCA IJIaBHBIM
BeTepHHAPHBIM BPauyoM paHOHa, ropona, o06/acTH, H ABJIAETCA NEHCTBHTeNb-
HbIM B TeueHHe TpeX HHeH. [lepen Havanom nepeBo3KH TPaHCIIOPTHBIE CPENCT-
Ba JIOJIXHbI NPOHTH CaHUTAPHYIO NMpodHIaK THYeCKYI0 06paboTKy.

XpaHeHHe M TPaHCNOPTHpOBaHHe criepMbl W MKpbI. [lepeBO3UTH ciepMy
HaMHOTO MpoLLe M AellleBile, Y4eM CaMLOB (OpeIH.

Cniepma, comepxawasnca npu Temreparype 0—5 °C, coxpalser cnoco6-
HOCTb K OIUIONOTBOpeHHI0 B TedeHHe 8 CyT, a IpH TeMiepatype 5—6 °C —
B TeyenHe 3 cyr. IlpH XpaHeHMM B repMerHuyeckM 3akpbIToii NpOGHpKe
criepma Yepe3 3—5 4 TepseT xu3HecnocoOHoctb. OHa momkHa Gbith OGecre-
YyeHa KHCIOpPOOOM, HO NpH CBODONHOM KOHTaKTe C BO3IMYXOM M [JIHTEIIb-
HOM XpaHeHHH CnepMa BbicbixaeT M rubGHeT. TlosTomMy XxpaHeHHe OcCYyiuecTs-
JIAKT B OTKPBITHIX NMPOOMpPKaX, MOMellleHHbIX B 3aKPLITBIA COCY, NIepHOAM-
YeCKH a3pUpyeMblil KHCIIOPOZOM HJIM BO3LYXOM. YCTaHOBIIEHO, YTO m06Gas-
JieHWe NMEeHMUWUIMHA B KosinyecTBe 5 thic. ME Ha 1 Mi1 ciepMsl yBenHuHBaeT
BpeMA e BO3MOXHOrO XpaHeHUA Ha 1—-2 Hepnens.

Joka3aHo, 4TO Hepa3BeHeHHYyI0 CllepMYy panyXXHoi ¢opeln MOXHO
coxpauath npH —2 "C B 3aKyMOpeHHBIX COCYaX C KHCIOPOnoOM Be3 MoTe-
pH crocoGHOCTH K OMJIOAOTBOpenuio B TeueHne 23 cyr. OnHako kOHcepBa-
IMA CriepMbl NIpH OTPHLATENILHBIX TeMIlepaTypaX He MOXeT GbITbh yClelHOH
Ge3 npuMeHeHH KPHONPOTEKTAHTOB, KOTOPbIe MPENATCTBYIOT MOBPEXIEHHIO
cliepMbl KPHCTAIUIMKAMHM Jbaa. IINA 3TOH ueJH MCHONb3yI0T pacTBOPHI IITH-
LlepHHa, JHMeTWICY/IbGOKCHIA, ITHNEHITTUKONA ¥ nponwieHrnuxkons. Kpo-
Me TOro, IS 3aMODPaXXMB3HHA criepMbl HeOOXORKUMBI pa3baBUTeNH, KOTOpPbIe
He aKTHBHM3MPYWOT KJIeTKH cliepMbl. U1 MX MONyYeHHS HCIONb3YyeTcA IO-
BapeHHas COllb.

HauGonsbluee pacnpocrpaneHue MONYYUIIO XpaHeHHe CIIEPMBI € TOMOIIbIO
3aMOPaXHBAHHA XXHIKHM a30ToM NpH Temmeparype — 196 °C. [lpu 3tom
CriepMa OcTaercs >XXM3HecClOCOOHOH He MeHee opHoro ropa. Ilna xpaHeHus

MCTIONb3YIOT CTeK/fAHHbIE WIH NMOJIMMPONWIEHOBblE INMYy3BIpbKH BMECTHMOC-
ThI0 2 MJI, KOTOpbIE BhIAEPKMBAKT TAKYI0 TEMIIEPATypy.

[IpumeHAeTCA U [pyroi crnoco6 XpaHeHus. PasBe[leHHYIO CliepMy HalH-
BaloT B YrilyGileHHe B CyXOM JIbY H INOJIyUYeHHYI0 I'PaHyJly MOMeLaIoT 3aTeM
B XHOKHiA a301. CriepmMa XOpOILO XpaHHTCA MOCIe GbICTPOro 3aMOpPaXKHBAHHA
npu —30 °C 3a 1 mun.

3aMOpOXEHHYI0 CllepMY NOCHe HOCTaBKH B XO3AHCTBO Pa3MOpaKMBAIOT
cinenylomtiM obpazom. B nmysbipek BBomATr 0,5 M BOoObl TeMnepaTypow
7-8°C, 3atem B TeueHHe 8 ¢ B3GanThIBaIOT ny3bIpeK CO CIepMOH B BOJE
Temneparypoit 50—60 °C. Kak TolbkO clepMa OTTaWBaeT M NpHOGpeTaer
CMETaHOOOPa3Hy10. KOHCHCTeHLHIO, ee HeMeIJICHHO CMEILMBAlOT ¢ HKPOH,
TMOCJE Yero uIeT NMpolecc OMIIONOTBOPeHHA U HabyxaHuA.

ITepeBo3ka CliepMbl OCYLECTBIIAIETCA NPH TOW e TeMIlepaType, Yro H
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xpaneHue. OT croco6a XpaHeHHs 3aBHCHT CIOCO6 TPaHCIOPTHPOBAHHA Cliep-
Mbl. O6GbI4HO, KOTIa BpeMs TPaHCNOPTHPOBaHHMA cocraBisAeT 1—3 pgHs, npo-
GUpKH CO ciepMOH 3aK pbIBalOT TAMIIOHOM, OGepTHIBAIT MapJiel ¥ OMELLAIOT
B TepMOC, 3alOJIHeHHBIH [0 TOIOBHHBI MENKO HaKosIOThIM jipaoM. Crporo
roBops, KOHCepBalMA HMKpbl HeBO3MoXXKHa. OnHako oxnaXeHde W copep-
xauue npu temneparype 4—0 °C NMo3BonA0T el COXpaHATh OIUIOAOTBO psio-
myl cnocobHOCTh B TeueHHe OBYX Henenb. HeomnopmoTBopeHHyro MKpY He
NepeBO3AT.

IIpu passutuM uMKpbl pagyxHoW ¢openn HaGmonmaiorcaA aBa NepHoOna,
KOIJIA HKpa MeHee YyBCTBHUTENIbHAa K MeXaHHYECKHM BO3[EeHCTBHUAM H MO3ITO-
My TIpMrOAHa K TpaHcnoprupoBaHuto. IlepBrit mepwon HauumnaeTcsa cpa3sy
noclle OKOHYaHHA Mpoliecca HabyXaHHUA M MPOOOJDKAaeTCA O Hayana mpobie-
Hua Gnacrogucka (2—3 cyr). B ator mepuon nmpomomKMTeNbHOCTD MepeBos3-
KH MOXeT CociaBlaTb 3—4 4. Bonee njuTeNnbHble NepeBO3KH Bbi3bIBAIOT,
KaK NPpaBHJIO, MOBBILLIEHHBIA OTXOM MK PbI. BTOpO# nepHon HaYMHaeTCA CO Cra-
OHM TMHCMEeHTalUM rJia3 M MPOAOIIKAETCA MMOYTH OO MOMEHTa BbIKJIeBa CBO-
BoaHbiX 3M6pHOHOB. Ha 310 cTagum pasBMTHA BO3MOXHBI NPOIOIIKHTE D
Hble MepeBO3KH HKpbI (O S cyT u Gonee).

TpancnopTupoBaTh MKDPY mnepen BBIKJIEBOM HeXeNaTeNIbHO, TaK KakK
BbIKJIEB MOXET HayaTbCA B NyTH, YTO IIpHBEOET K MOBBILIEHHOMY OTXO[Yy.
B cnyyae octpoit Heo6XOAMMOCTH TPaHCIOPTHPOBAHHE TAKOW MKPHI Cllenyer
OCYIIECTBIIATh B MOJIMITWICHOBBIX NMAKeTaX ¢ BOOOH H KHCIOPOIOM, a KOJIH-
4YeCTBO MKPHHOK B TIaKeTe HOJKHO COOTBETCTBOBAaTb IUIOTHOCTH NMOCAIKH
nuypHOK. OTX0M NpH TPaHCMOPTHPOBAHMM UK PbI HE NOJKEH NpeBsiath 4 %.

Hxpy nepeBo3AT B KOHTeliHepax pazmepom 55 x 45X 50 c¢M, 4ro no3so-
JifieT NPOU3BOOMTb HX NOrpy3Ky Ha asuarpaHcnopr. Ilepen 3aknagkod B
KOHTeHHep MKpY NMOMeLIAoT Ha 5 MUH B 2 %-HbIf pacTBOp TaHuHa. Ilns mpo-
GWIaKTHKH canpofierHHH HCNOJIb3YIOT PacTBOP MaJlaXMTOBOIO 3e5iEHOTO
npu KoHueHTpauuu 1:100000.

Heo6xonumo, uro6b1 npu nepeBo3ke Gbin obecreueH AOCTYN BO3MYyXa
K HKpe, NMOAJEpXHBalach ONTHMAa/bHas TeMIeparypa BHYTPH KOHTelHepa
H HKpa He NOIBepragach MeXaHMYECKHUM BO3IEHCTBHAM.

3aknagKy HKpb! B KOHTeHHEp MPOBOHAT NPH TeMMepaType BO3yxa
B momeuteHud ot 2 no 5 °C. Uxpy BO u36exkaHHe BBICBIXaHHA TepPeBO3SAT
BO BJIaKHBIX MapJieBbIX caiiheTkax Ha CHEeUHalIbHO TpeAHa3HaueHHbIX [UIA
aroit uenu pamkax, Cangerka HOMmKHA MOSIHOCTBIO 3aKpbIBaTh HKPY. Pamiu
C MKpO#l, IJIOTHO BXOAMAILHe B KOHTEHHEp, yCTaHaBIIMBAIOTCA OfiHA HA IPYTYIO.
Ha HmkHIO0 ¥ BepXHIOW paMKM MKpa Ha 3aksnapsisaercA. Ha BepxHiolw
PaMKYy YyKJagblBalOT BIIaXHYI0 TONCTYI0 TKaHb. HeoGxopmumo 3Harth, Npu
Kakod temmeparype OyHer NMpPOMCXOmHUTh TpaHcmoprupoBanue. IIpH HeoGXo-
AMMOCTH Ha BEPXHIOI0 PaMKY YKIIa[blBai0oT KYCKH JIbJa, MOMElIEHHbIe B IO-
JIM3ITWICHOBbIE MaKeThl C OTBEPCTHAMH — JIe[ TaeT M YBJIaXKHAeT HKpY. Ecnu
BpeMsA MepeBO3KH COCraBiifer 6oyiee Tpex CyTOK, HEOOXOMHMO CMOYHTD
MKpYy Bonoi. Mkpa M BoJa OJXKHBI HMeTh OIHHZKOBYIO TeMIlepaTypy. Boza
[IOIDKHA ObITb HachlllleHa KHCIIOPOJOM M He NOSDKHAa HMETb BpedHbIX IpH-
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meceii. Temneparypa B KoHTeliHepe moixHa cocraBnats ot 0,5 mo 10—12 °C.

KonreitHep noJyIxeH ObiThb IJIOTHO 3aKpbIT, YNAKOBaH M NPOMapKHpPO-
BaH (*KuBOM rpy3”, “Bepx”, "HH3” H T.[1.).

B xo3saHcTBe, NpeXkge YeM 3aJI0XKHTb HOCTaBJIIEHHYI0 HKPY Ha HHKYOa-
M0, HEOGXOMMMO MPHBECTH B COOTBETCTBHE TEMIIEPATYpPY HMKDPbI H BOMBI
pia unkKy6anun. JIns aroro ciemyeT M3BJledeHHble M3 KOHTeiHepa pPaMKH
C HK pOH 1€ pHOJIMYECKH OpOLLaTh BOIOH, KaK NpaBWIO, B TEYEHHe Yaca.

TpancnopmpoBanmne xuBoit ppiObl. Kyna 6b1 HM nocTaBiIAIach BhIpAIEH-
Hasd B XO3saWcTBe ¢OpeNlb — B €CTeCTBeHHbIA BOAOeM A 3apbiGlieHus, B
Apyroe Xo3sAHWCTBO, Mara3MH WIM Ha >KMBOpbIGHYI0 Ga3y, OHa JOJKHA GbITh
nocraBjieHa B HBOM BuAe. [lepeBo3ky >kuBO# pbIObl OCYylLIECTBIAIOT NPH
TeMnepatype Bogbl Huxe 10—12 °C. JIna yMeHblueHus 3arps3HeHUA BO[Ibl
NPOAYKTAMH HKHU3HE[eATENIBHOCTH pbIGbl 33 CYTKH O TpPaHCMOPTHPOBaHHSA
ppiby NmpexpallalT KOPMHTb HE3aBHCHMMO OT MeToaa NepeBo3kH. IUia npen-
OTBpamieHUsi OakTepHaIbHLIX 3a60NieBaHMii ClledyeT HCIONB30BATh CMECH
NeHHIWTHHA H CTPeNTOMHLHMHA NIpY KOHUeHTpanuu 10—50 mr/i.

JInunHok M ManmpkoB maccod 1—2 r mpoumte H ynoGHee NepeBO3HTb B
MOJIM3THICHOBBIX IaKeTax, HAaNOJIHEHHbIX BOAOH M KHCIOpogoM. OB6bIyHO
HCIMOJIb3YIOTCA [BYX- WIH TpeXCJIOHHble MaKeTbl MIMHOH 65 cM H BMeCTH-
moctbio 40 11 (50 % some! ¥ 50 % xucnopona) . Mlaker noMewaT B U30TEp-
MHYECKHH KOHTeHHep HIIM KapTOHHYI0 KOpobky. Bonee kpynHyio pbiGy
(Bxniouasgs npou3BOOMTEsied) OGLIYHO MepeBO3AT B CHEUMATIbHbIX LHCTEpHAX
WIH KOHTeHHepaX, YCTAaHOBJIEHHbIX Ha IPY30BHMKAaX, a8 TaKXe B XHBOpbLIG-
HbIX BaroHax.

M1 yCHelHOro TpaHCIOPTHPOBAHHA XHBOH DbIGbI B TeueHHe UIMTENTb-
Horo BpemeHH (1—2 cyr) B nwGoe BpeMs roma NMpHUMEHAIT YCTAHOBKY
JJIA TIepeBO3KH XHMBOH pbIObl, COCTOALLYI0 H3 eMKOCTH, MOKPBITOH TepMO-
M30JIALMOHHBIM MaTepHalioM, GWIIbTPa 1A OYMCTKH Bodbl (OT CIIM3H H JpY-
IMX IpHUMeCel), Hacoca JUTA TepeKauynBaHUsA BOMbI, CUCTEMBbI a3PALMH BOJIbI
(xHcnopogOM WIM BO3IYXOM) M OXJIaXHalolle-Har peBaTe/IbHOH CHCTEMBI.
IIpu TpaHcmopTHpOBaHMH pbiGa Yaiie Bcero ruGHET M3-3a HU3KOrO COAEpXKa-
HUA KHCIIOpOJa WIH BBICOKOrO COAEpXAaHMA NpoayKkroB oOMeHa B BOge.
B cBsa3n c 3TUM obecrnieueHne ¢ nmomolublo pacnbututesied 100 %-HOro Hachl-
IEHHA BOMAbI KHCIOPOOOM MMO3BOJIAET YBeJIMYHTh KOJNIMUECTBO IIepPeBO3UMOM
pbIOGbl MJIH BpemMs TpaHcnoprupoBaHuA. [lonaraior, Yro mMcTepHB! HOJIKHBI
MMeTb BHYTpeHHHE IeperopofKH, KOTOpble yMeHbLUAI0T KOJieGaHMA BOMbI
BO Bpems IOBH)XeHHsA. Boga poikHa 3aHMMatbh BCe NMPOCTPaHCTBO eMKOCTH
IU1A TiepeBO3KH pbIObI.

NPOSUNAKTUKA 3ABONEBAHUN PARYXXHOW ®OPENN

Bone3snn ¢opema. Pa3zHooGpasHble 3abGoneBaHuA papyxHOH ¢openu
ONKCAHbI B CHEIMATBHBIX CIIPaBOYHHKAX H MOCOOMAX, YHCIO 3THX 3aboe-
BaHUH MOCTOAHHO yBeNuYuBaeTcA. OCHOBHbBIMH BO30OyaHTENAMH HH(}pEKIHOH-
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HbIX GoJe3Hed pagys>kHoOH ¢GOpellH ABNAOTCA BUpPYCbl, 6aKTepUH M rpHOKH,
KOTOpble B YCJIOBHAX HMHAYCTPHAJIbHOTO ppIGOBO/CTBA IpeOCTaBIAIT Hau-
GONBLIYI0 ONacCHOCTb.

CywectByloT TaKkxe 6ojlee 90 BHOOB pa3/IMUHBIX NAapa3sHTOB: IMpOCTeH-
lLIMe, MOHOTEeHEH, TPeMarombl, LEeCTOMbl, HeMATO/bl, paKooOOpa3Hbie, BbI3bI-
Baolide HWHBa3HOHHble Goye3nu. MHOrma mpu BO3HMKHOBeHHHM 3a60JieBaHMA
NOCTaBHTb OMarHo3 Modxer pbIGOBOM, HO B GOJNIBLIMHCTBe CllyyaeB CHeNaTh
3TO OYeHb CJIOXKHO, NMO3TOMY NMPUXOOUTCA OOpallaTbCc K CrieUHaIHCTy-HXTHO-
naronory.

Ilpun BelpalMBaHUKM papykHOH ¢(openn B MOpPCKOH Bope MCYe3al0T TH-
MHYHO [IpeCHOBOJHBbIE Mapa3uTbl, HAaNpuMep TPHXOOMHA, HXTHOQPTHPHYC
u T.7A. OnHako B npuGpPeXHOH 30He BCe yale PEeTHCTPUPYIOT ciiyyan 3abose-
BaHHMH, BbI3BAHHBIX NMAapa3sHTaMH NMPECHOBOOHBIX M MOPCKHX pbIb, Harpumep
KOCTHO3, JIeNle0O(PTeHpo3, KAIIUro3 1 Op.

AnumMeHTapHble Goyie3HH CBSi3aHbl C KayeCTBOM KOpMoB. Tak, dopenb
IUIOXO YTMIIH3MpYET yIjeBOAbl, H NMpH HeCOaNaHCHPOBAHHOCTH pAILMOHA 3TO
NPHBOOUT K U36bITOYHOMY OTIIOXKEHHIO TJIMKOreHa B NeuYeHH M, Clle[JOBaTellb-
HQ, K HapyllleHHI0 ee HopmalipHOH paGoTtel. Hepoctatok copepxauus B xop-
Me BHTAMHMHOB, MAKPO3JIeMEHTOB, He3aMEHMMBIX XHPHBIX KHCIOT, HaJIHuHe
B HeM TOKCHHOB MNpPHBOOMT K cepbe3HsiM 3abGoneBanuam dopenu. Tak,
HalpuMep, HEJOCTaTOK OHOTMHAa M M3OBITOK XOJIMHA MOTYT BbI3BaThb y ¢o-
pellM KaTapakTy rnasHoro xpycraauka. Ho ocHoBHo# nmpuunMHOW 3aboneBa-
HHH, CBA3aHHBIX C KOpMaMH, ABIAETCA OKMCJIEHHBIA XXHpP KOMOMKOPMOB.

Bo3pelicrBHe YIibTpadUONETOBOro HM3JIyuyeHHA IMpPH BBICOKOM YpPOBHE
COJIHEeYHOH aKTHBHOCTH MOXeT BbI3BaTb CpedM KYJIbTUBHpPYyeMO# ¢Qopenu
BCIBILIKY KOXHbIX 3a60J1eBaHUM.

Opranusamusi paGorsi Xo3siicTBa. [IpaswibHas opraHuzauus paGoThI
X03siicTBa, cOO/IIOeHHe TeXHOJIOTHH KYJIbTHBMPOBAaHHA, NMOCTOAHHOE BHU-
MaHHE K YCIIOBHAM COOEpXaHHUA pbiGbl M, B YaCTHOCTH, HCIOJIb30BaHHe
TPYHTOBBIX BO/, rpaBHHHO-NECYaHbIX GWILTPOB, GakTepHUMOHBIX YCTaHoO-
BOK, KOPMOB BBICOKOrO KayeCTBa, IpUMEeHeHHE ajpalludi M OKCHIeHaIuW
3HAUYMTENILHO CHIDKAIOT BEPOATHOCTb BO3HUKHOBEHMA MHOIMX 3a005eBaHui,
B TOM YHCJIe [Mapa3HTapHBIX.

Crenyer NOCTOSIHHO TIOMHHTb O TOM, YTO BOJOCHaGXeHHe MMeeT MCKJIIo-
UMTEJIBHO Ba)KHOE 3HAYeHHe 1A paboThl Bcero prIGOBOAHOrO XO3AHCTBA.
Ilpr oTKJIIOYEHHH NIEKTPOHACOCOB I TeKYIIEr0 PEeMOHTa HeoGXOMMMO
Mo3aGOTHTbCA O TOM, YTOObI 3aTHMBaHWe PaCTEHMH M [PYTHX OPraHH3MOB
BHYTpH TpYGOMpPOBOAOB He BbI3bIBAJIO OMACHOIO 3arpA3HEHHA, KOIOA CHCTe-
Ma BHOBB HauHeT paborars.

Yro xacaercs apyrux GonesHeli, 0COGEHHO BUPYCHBIX, TO HaZlO CTPEMHTb-
cfl, YT0OBI UX BO30OYHTENH He IPOHUKANH B XO3SAUCTBO ¢ 3aBO3NMOi HK POii H!
KMBOH pbiGOH. Bo m36exkaHMe MaccoBOro 3apaxeHHs ¢opesn HEoGXOOUMO
MKpY H pbiGy NOJNYyYaTh TOJIBKO M3 XO3AHCTB, B KOTOPBIX He HabGmiomaercs
BHPYCHBIX M OpPYrux 3abonepaHuii. Tak, HYXHO yUMTBIBATB, YTO BHPYCOHO-’
CHUTENAMM (MpH ONHOH M3 HamGoNee OmacHbIX HHGeKLUHOHHBIX GonesHeit
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pamyHO# ¢openM — BHPYCHOH FeMOpPpParuyecKoi CeNTHUEMHH) MOTYT
GuiTh MPHUPOIHbIE NONYJIALMH py4YbeBoil HOpeIIH, a TaKxkKe OCOOH U3 XO3AUCTB,
NPOHMKLIHe B MCTOYHMK BopaocHaGxenns. [Ipm onpepesieHHoM TeMiieparype
3Ta GONe3Hb MOXET pa3sBMBaThCA KAaK B NMpECHBIX, TAK H B CONIOHOBATHIX BO-
nax. Kpome Ttoro, Bo36yauTenln BHpPYCHbIX 3a60ieBaHHil MOI’)’T TI0MagaTh
B XO3AHCTBO Yepe3 MOMeT NTHIL U KOpM.

HexenarenbHbI nocemeHue Xo3aiicTBa NOCTOPOHHHMH JIMLIAMH, Nepecal-
Ka pbibbl U3 OAHOro GacceiiHa B Opyro#, UCOJb30BAHUE B XO3MAHCTBE TOJb-
KO OJIHOTO CaykKa.

[Ty Heo6XOOMMO OTMYTHMBATh C MOMOLLBI0 HATAHYTOMH Hap GacceiHOM
B HECKOJIbKO pAMOB JIeCKH MIIH KalIpPOHOBOH HUTH.

I'ubens pbibbi B pe3ynbTaTe COPTHPOBAHMA YacTO ABJIAETCA NMOKa3aTe-
nem 3360JIeBaHHA.

IMoruburyo wnu ymupaioiyio ppiby Heo6XoAMMO ymanutb 3 BacceiiHa,
YCTAHOBHTb NpPHYHHY TubesH, MOJCYMTATh OTXOM H NMOMECTHTb €€ B H3BECT-
KOBYIO AIMY.

HaGmioneHnst 3a moBeleHWeM pbiObl. PpiGOBOM OOMKEH ymerb OMNpefe-
JIKTh, B KAKOM COCTOAHMM HaxomMTCs pbiba W 3mopoBa sim oHa. HeoGxopu-
MO NPOBOIMTDL eXXefHeBHbIH OCMOTp pbiObl B KaXkIO# pbIGOBOAHON eMKOCTH.
Bbicokas muueBass akTUBHOCTb ABJIAETCA NMPH3HAKOM TOrO, 4TO pbiGa 310-
"poBa. Bo BpemsA KOpMIIEHHA HYXXHO npexie Bcero ofpamarb BHHUMaHHe
Ha mobble ABHble NPH3HAKHK IUIOXOro COCTOAHHA WIH 3a60/IeBaHHUA, O UeM
MOXeT CBHEeTeJIbCTBOBaTh NOABJIeHHe pbI0, 3arJIaTbIBAIOWUX BO3IYX, TeM-
HOOKpALLUEHHbIX WK 0OeCliBEeYeHHBIX, C U3bA3BJIEHHBIM XBOCTOM M IUIaBHH-
KaMH, Myyeriia3biX, Hy>KHO TaK)e CIIeJHTh 3a paclpeqesieHHeM M ITOBeJeHHEM
pbI0 IpH IUTABaHUH.

OnbiTHBIe ppIGOBOAB! 3HAIOT, YTO B ONpefiefieHHble Ce30HbI rona BCMbIL-
KU 3aboneBaHui HaubGonee BepoATHb. U3BecTHO, 4TO WIA BO3HHKHOBEHHA
JMM300THH HeoOXOOMMDBI TpHM YCNOBHA: HaiMuMe BO30OynOuTeNsA, BOCNpH-
HMUMBBIX ocoOeit M pacmonarajomed k 3a00JIeBaHUI0O CTPECCOBOH CH-
TyauuH.

UameseHusi B cpele OGHTAHMA, CTpecc, IUIOTHOCTh MOCAAKH H Gone3Hn
¢opemn. JloGble u3MeHeHusA, MPOMCXOAsAlLIHe B cpefe OOMTaHHA, — YBeJlH-
YeHHe IUIOTHOCTH MNOCafiKH, pe3KHe Iepenajbl TemIiepaTyp, HeOOCTaTOK
PacTBOPEHHOTo KMCNIOpOpa, uimeHenue pH u 1.1 — okasbiBaloT cephesHoe
BIIMsAHHE HAa BBIpaUBaeMylo ¢opesb, CHHXAA e€ CONPOTHBIIAEMOCTb K pa3-
nuuHLIM 3a6oneBanusM. Tax, HaNMpuMep, XOTA B BOOOUCTOYHMKAX XO3AHCT-
Ba MOCTOAHHO MPHCYTCTBYET TaKaf YCJIOBHO NaToreHHas misa ¢openu Gaxre-
pHs, Kak Aeromonas, HO 3MH300THS BO3HHMKAET JIMIIb BCIIEACTBHE YXYn-
LIeHUA YCIOBHiA OOGMTaHMA (NpM HHU3KOM COAEPKAaHMH KHCIOpOpa, CKY-
YSHHOCTH), a TaKxe MpoBedeHUsA pbIGOBOAHLIX onepauuid (B HaCTHOCTH,
npu nepecamkax poibbi). Jlpyroe 3aboneBanue — BHOPHO3 — MOXeET BO3-
HUKHYTb TpPH COMIEPXAHUM PaCTBOPEHHOTO KHCIOPOAa MeHee 6 mr/n, oco-
GeHHO NpH TeMIiepaType BOMbI 10-15°C u conenoctu 10—15 %,, a TaKxe
nocsie NpoBeeH!A pbIGOBOOHBIX OTle palIMii.
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I'azony3bippkoBasi GoJIe3Hb 4aCTO BO3HMKAeT NPH MEXaHHYeCKOH Mopa-
Ye BOfbI MO TpyOaM Mop faBjleHMeM M3-33 MOACACHIBAHMA BO3AYXa B Callb-
HHKaX HacOCOB WM MOABJIEHHA TPEIHHbI B BOIONOAa0weN Tpy6e, IpH aspa-
LMK BOJbl BO3[yXOM INOJ HaBjieHHeM, NpH ObicTpoM noporpeBe. a3omy-
3bIpbkOBas 00JIe3Hb, KaK IMpaBWIO, BbI3bIBaeT ObiCTpylo ruGenb pbiObI.
[losromy Bomy MNepen nogayed HeoOXOAMMO MPONYCKarh Yepe3 Jiera3aluoH-
HYI0 YCTaHOBKY.

[Ipn MHTEeHCHMBHOM MeTOfe BbIpaimiHBaHusa Gopenn B GacceitHax U3 BCEX
¢axkTOopoB OKpyXalolled cpemnl, CO3MAILIMX MpedNOCbUIKH s GonesHed,
IJIaBHBIM ABJIAETCA IUIOTHOCTb MocaaxH. EciiM MCnonb3ylorcs NpHpOAHbIe
BOJOMCTOYHHKH, TO IIpH pacuere JOMYCTHMOM MIIOTHOCTH MOCagKH HeoGXo-
AMMO YUHTBIBATh TeMIIEpaTypy BObl H COfiepXaHHe B Hell KHCIIOpOna, MHTEH-
CHBHOCTb BOJIOOOMeHa, morpeGHOCTE HOpeNiH B KHCIOPOae, KayeCTBO KOpMa
M MHTEHCHBHOCTb KODMJIEHHA M, CJlelOBAaTENbHO, ypOBeHb 0OMeHa BellleCcTB
M CKOPOCTb HAaKOIUleHMsA MeTaBoJiMTOB B Boje. CHHMXKeHHMe IUIOTHOCTH TO-
CafKH pbI6 ABNIAETCA CPeCTBOM YIIyylIeHHs Y CITOBHH OGHTaHHA.

Meponpusamsi, npenarctByomme 3aGoneBamusiM. JIim NpenoTBpaLie-
HUA 3a605eBaHmi clenyer:

COAepXaTb B KapaHTHHE NMPHBE3eHHYIO pbiby, NPHBE3eHHYI0 HKpPY MHKY-
GHpoBaThL OTHEIBHO;

NpeNATCTBOBATh NMONANAHUI0 OUKOH pbIObI B CHCTEMY BOJOCHAGKEHMA;

HCTIONB30BaTh QHIbTPLI, GaK TepHUHMHbIE YCTAHOBKH, A9PAILMAI0 M OKCH-
reHaluIo BOMBI;

PETYNIADHO CTepWIH30BaTb B  TedeHHe 5—7 MHH pbiGOBOAHbBIA WHBeEH-
Tapb (eMKOCTH I IePEeBO3KM MKPHI M PbiGbl) ¢ MOMOILbIO pacTBopa XJop-
Hoi u3aectu (200 mr/n) ;

CTepWIM30BaTh Ilepel, NOCagKOH pbiObl PHIGOBOMHLIE €MKOCTH C I1O-
MOLIBIO PACTBOPA XJIOpHOl u3Bectu (200 mr/n);

€KECIHEBHO YyCTaHABIIMBATh KOJIMYECTBO MOrMOIMX pui6 M 06GcrenoBath
MX IVIA BBIACHEHMA MPUYHH rMGeNn — NPOBOJMTh BHELIHHMH OCMOTP, OCMOTP
OpiOLHO NMONOCTH, KHILEYHHKE, CeNle3eHKH M MeueHH, a Takxe 1—2 pasa
B MECAL MPOBOAUTD HXTHOMATONOrHYECKOe 06CnenoBaHue puibbl;

coGmionats TpeGoBanma OCTa OTHOCHTENLHO KAYECTBA BOMIBI;

OCYWECTBIATL MOCTOAHHBIH KOHTPOJIb 33 TeMIepaTypoii, COlepKaHUeM
KHCIopona u ammuaka, pH, conenocrsio cpenp;

coGniofaTh HOPMBI [UTOTHOCTH NMOCAAKH PhIGHI;

coGiolaTh NpaBuia XpaHeHHA KOPMOB M CIENUTDH 33 CPOKaMH HX Xpa-
HeHH

NpUMEHATb KOpMa, cOalaHCHpPOBaHHbIE IO MUTATeIbHBIM BelIEeCTBAM
W copiepxauine HeOGXOAUMbIe BHTAMHMHHbIE M MUHEpallbHble IOGABKH;

TpH KOPMJIEHHH CTPOFO NIPHAEPXKMBATHCA KOPMOBBIX Ta6)IuII;

CTIENATD 33 BO3MOXHOCTbI0O BOSHHKHOBEHHS CTPECCOBBIX CHTYauui (npu
YXynIIeHHH YCIOBHH OGMTAaHHA M TpOBefieHMH puIGOBOMHBIX ONepanyii)

Tiepe, NpOBENIEHMEM HEPECTOBOH KammaHuM 0oGpaGaTbiBaTh NpPOH3BO-
IUTeNIeH NpeNiapaTaMu MPOTHB IKTONAPA3HTOB H MHKO30B;
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npu obHapy>xeHHH 3a60JeBaHHUA NMpPOBOOHTL MEPONPHATHSA, HANpaBJIeH-
Hbl€ Ha NPENOTBpallieHHE ero paclipoCcTpaHeHH ;

GbICTPO M TOYHO YCTaHAaBNMBaTb NpHYMHY 3a60NIeBaHMsA, YCTPaHATH
ee WIN [IpUCTYNATh K JIeYEHHIO.

Mpodunakmka u nedsenne 3aGonepanmit. s NpopuIaKTHKH U JICYCHHA
3a6oneBaHMi HeOOXOAMMO NpaBWIbHO BbIGHpaTh M NPHUMEHATH COOTBETCT-
Byiowme npenaparsl. Ilpu npopepeHun Mo6bIX npopuiaK THIECKHX H Jleye6-
HbIX MECPONPHATUA HeOOXOOHMO MOMHHTB, YTO BCE JIEKapCTBa M Mpenaparsl
B KaKOH-TO CTeMeHH TOKCHYHBI [UIA pbi6 M BbI3bIBAIOT y HUX cTpecc. [ToaTo-
My HeoOXOIMMO CTpOro coGioaaTh CyuecTBYollHe peKOMeHIAURH OTHOCH=
TeJIbHO KOHUEHTpalMM IpenapaToB M BpeMeHH MX 3kcno3uumu. Cnenyer
Nonb30BaThcA IMIACTMACCOBBIMK BelpaMu (OUMHKOBAHHYI0 NMOCYRY TNpHMe-
HATb He PeKOMEHAYyeTcA), TOYHO 3HaTh pacXof BOAbI H paGoumit 0GbeM
Kaxgoro bacceiiHa. PexoMmeHpyeTcs npoBOAMTD NpedBapHTENIbHYI0 NpoO-
Hylo 06paborky HeGoiblIoOi NMapruu pbibbl. B npouecce o6paboTku HEO6Xo0-
OUMO HerpepbIBHO HabGnioparth 3a pui6GOi, BOBpeMs NMOAABATh CBEXKYI0 BOAY,
OCYILEeCTBJIAATh ee a3paliio U T. f.

llpy npoBeneHWM NpoQWIAKTHYECKHX M JieUeOHBIX MepONpPHATHA Hau-
bonee wnemecooBGpa3HO momaBaTh NMpenapar B GacceiiH BMecte ¢ Bomo# (me-
TO[, KaleJbHULbI) WIH CO3/1aBaTb ONpelelleHHYI0 KOHUEHTPALHUI0 pacTBOpa
B GaccefiHe IyTem IpeKpauleHHs NOAaYH BOIbI, @ 3aT€M IPOBOAMTb a3palHI0
(mMerop BaHH). llpuuem nyulre NpOBeCTH HECKOJIBKO KOPOTKHX 06paGo-
TOK (C MHTEPBAIOM B OIHH [ieHb) , YeM OJHY IPOJOIIKHTeNIbHYI0 06paGoTKy.

OcHoBHBIe npenapaThi, ucnoib3yembie B ¢openesonctse. Honodopm-
Hble TIpenaparhl (Mololle-ae3uHPUUNpYIONHe CPelCcTBa C LUMPOKHMM [IHMarna-
30HOM [EHCTBHA) pEeKOMEHAYeTCA HCIONIb30BaTh B OCHOBHOM IJIfl [e3HH-
dexuun. ITH Npenaparbl OTIMYAOTCA CWIBHBIM Gak TepHUMAHBIM NPOTHBO-
BUPYCHBIM M IMPOTHBOTrpHGKOBBIM [EHCTBHEM, HE3HAUMTEJIbBHOW TOKCHYHOC-
TbIO, OHH He OKa3biBAIOT pa3gpaxamouiero BO3OAEHCTBHA Ha KOXY H CIH3HC-
Tble OGOJIOYKH, pa3pyLUAlOLIero BO3HeHCTBHA Ha MeTal, pe3MHy M CHHTe-
THUeCKHe MaTepHasbl M MOTyT TNpHMeHATbCA MpH HHU3KOH TEMIlepaType
(naxce mpu 0°C), wOHTPONMMpOBaTh MX MNE3MHPEKUMOHHYI0 AKTHBHOCTD
MOXHO N0 OKpacke pacTBOpa.

GopmaniuH — HauGoNlee pacHpoCTpaHeHHbI# TepaleBTHUECKHH areHT,
NpuMeHsieMbl 1A GopbObl ¢ pa3JIMUHBIMH Hapy>XHbIMH Napa3uTamu ¢o-
pend. Hu pxaBuuHa, HM CTaOWIM3MpyIOLUHE XHMHKAIINH, 106aBiiseMble K
¢dbopmanuHy, He BIHMAIOT Ha ero JieycOHbie cBOicTBa. Popens UyBCTBHUTEIb-
Ha K BBICOKOMY YPOBHIO cofiep>KaHHA (OpMallHHa MPH TeMIepaType BbILIE
7—10 °C. Kax npaBwio, OH KCNOJNb3yeTca B KoHueHTpauuu 170 Mr/n B Te-
ueHue 4aca, eciu ‘Temmneparypa Boiuie 10 °C. O6pa6oTKy NpOBOMAAT IBa-TPH
pa3a, ée NPOMOIINHMIENILHOCTL He NOJIXHA NpeBblarh 1 4. B xoHUeHTpauuu
1700—-2000 mr/n ¢popManuH Hcnonb3yercsa misi Gopbbbl ¢ rpubkaMu, Nopa-
XarowuMH nkpy. O6pa6orka no/KHa nponoikarbca 15 MuH U noBropATheA
HACTOJILKO YaCTO, HaCKOJIBKO 3TO HeoOXomaumo.

I'ubens ¢popenn or 06paborTku opmManuHOM MOXeT MPOH3OHUTH CMyC-
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18 5—6 4 mocne ee npopeneHusa. ['ODOBUKH pagyxHO# GOpeH 4acTo YyBCT-
BHTENIbHBI K (GOpMalMHY, MO3TOMY mnoABeprath MX nogo6HON oOpaborke
HENb3A.

ManaxuToBblii 3efleHbld yCNEeLIHO NpUMeHsieTca Wia Gopsbbl ¢ canpo-
JleTHHeH, pa3BHBawIleidcA Ha HKpe, W A MpedynpexnaeHns TpUOKOBbIX
M IpOTO30MHBIX 3a60JIeBAHMH Cpef¥ NpPOU3BOOMTENIeH H pbiO Apyroro BO3-
pacra. OgHaxo MaslaxHTOBBIA 3eJIeHbIH He clieflyeT MpUMEHATL 1A o6pabor-
KH cBOGOHBIX 3IMOPHOHOB H JIHYMHOK, [JIA KOTOPBIX OH TOKCcHYeH. I1s npe-
OyTnipeXIeHHs pa3BUTHA CalIpOJIErHUM MKpY Mepel 3aKJIafAKOH B HHKYOaLMOH-
Hble ammaparbl 0OpabaThiBalOT B pAacTBOpPE MAaJlaXMTOBOrO 3eJIEHOrO IIpH
koHueHTpamuu 1:150000 B Teuenne 10 mun. B manvHeiiiieM s o6pa6or-
KH HKpPbl MOXHO INpHMEHATb MAJIaXUTOBBIA 3elleHbl TPH KOHUEHTPAaUHH
1:200 000 — 1:400 000, o6paGoTky MpOBOOAT B TeueHHe 4Yaca 1 pa3 B Hele-
N10, HCIONb3Yys MeToJl, KareJIbHHLbl. ManaxuToBBli 3eyieHblH MOXeT ObITh
HeATpaJIU30BAH C NMOMOLIbI0 CylibdaTa HATPHUA.

[lepmaHrasar xanua — XeCTKHMH OKHCIIAIOUMHA areHT, KOTOPbIA MCMOJIb-
3yerca Wi GoppGbl ¢ HapyxXHbIMH napasuramu. Kpome rtoro, obpaborka
NepMaHraHaTOM KaJiuA NpH KoHoeHTpauuu 1:10000 B rteueHue 5—10 muH
YaCcTO [aeT XOpOlLUHe pe3yJbTaTbl B Ciyyae MOABJIEHHA Y pbib xabGepHoH
nponudepauny (paspacraHue KJIETOK Ha MecCTe MOBpeXAeHHA TKAHH), CBA-
3aHHO# C IUIOXMM BogoO6MeHOM. O6GpaboTika MpOJONIKACTCA B TEUYEHHE Yaca.

Mopckasn Bopa cama 1o cebe ABnsgeTca MpodUIaK THYECK MM CPedCTBOM.
ConeBasa oGpaGorka (c moMouibio 3 %-HOrO pacTBOpa XJIOpHAA HATpUA) —
OIHO M3 CpencrTB, CMOCOOCTBYWOIUMX Y/ialleHHIo CIIH3H, YTO OoOrneryaer ganib-
Heflrylo obpabOTKY XHMMYeCKMMH IIpernapataMu npu 6Goppbe ¢ mnapasm-
TamMH. B OacceiiHe co3malor 3 %-Hyl0 KOHIeHTpauuio Xj1opuaa Harpus. [lpu
TNOABJIECHHH Y PpbIObI MepBbIX MPH3HAKOB YCTAJIOCTH PACTBOP BbIMBIBAIOT
u3 GacceitHa.

Hcnons3oBanwe MeTona KanenbHHLbI IJiS NOCTOSHHOH o0paGorki.
[IpeuMynIecTBO 3TOrO MeTropa 3aKiOYaercd B TOM, YTO pacTBop Ipemnapa-
Ta, I0gaBaeMblii Ha BTOKe, paBHOMEPHO paclpefieiiseTcsa N0 BceMmy Oaccei-
Hy, 1opaya BOJbl He MpeKpaiuaercs, ee ypoBeHb B bacceliHe coXpaHsercs,
pbIby He HYXHO MepecaXuBaThb, a MoClie 3aBeplueHusa obpaGoTKH Ipenapar
BbIMBIBaeTCSA BOMIOM.

MeTon KkanesIbHUUB! NPUMEHAT MIA NpodWIAKTUKH CaNposerHHo3a.
HUxpy o6pabGarbiBalor pacTBOpoM ¢OpMannHa, MMEKILEro KOHUEHTPALUIo
1:2000, unu xnopamuHa — npu. koHueHTpauuu 1:30000. YacTora M pyimtens-
HOCTb 06paBOTKH 3aBHCAT OT KOHK PETHBIX YCIOBHI XO35HCTBA.

Crporoe coGmiomeHHe CaHMTapHbIX TpeGOBaHMII M HOpM Npoduiak-
THYECKOH OGpabOTKH ABJAETCA BaXKHEHIUMM YCIOBHEM YCMeELIHOH paGoThbl
¢openieBoro Xo34MCTBA HHAY CTPHATLHOTO THMNA,



SAKNWYEHUE

ToBapHoe pbIGOBOACTBO B Hallled CTpaHe XapaKTEPHU3YeTcs cTaGHIIbHBIM
H NpOrpecCHpyrolMM poctoM. HeiHe crioxunuch 4 ocHoBHbie GopMbl poibo-
BOJCTBA — NPYJ0OBOE, HHAYCTPHAIIBHO -TeIUIOBOIHOE, O3epHOe M TpHOpEKHO-
MOpckoe. 3a cueT ITHX HalpasJIEHHH NMPOU3BOACTBO TOBAapHOH puIGbI NpH-
6nuamiioch k SO0 Toic. T ¥ fgaxke MpeBBICWIO BBUIOB PbIOBI BO BCEX €CTECT-
BEHHBIX BHYTPEHHHX BOjOeMaX HallleH CTPaHbI.

OCHOBHBIM HaNpaBjieHHEM TOBAapHOro pblOOBOMICTBA OCTAaeTCA MPYHO-
BOe pbIGOBOACTBO, KaK TPagMUMOHHOEe, Haubojiee palMOHANbHOE H 3KO-
Homuvyeckd 3¢ dexTuBHOe pbiGoBoAcTBO. CpenHsas pbIGONpPOAYKTHBHOCTD
npynoB 3a nocneguue 10 yner ynsowmnack M mocrurna 14 u/ra. Ipynogoe
pb16oBoacTBO HaeT He MeHee 80 % obuiero MpoM3BOACTBa TOBAPHOM pbIOLI.

Cpenu ppyrux ynomsHyTbhix Bbillle dopM ppIGOBOfICTBa HauGonge Goict-
pO pa3sBHBaercsi HMHAYCTPHAIIbHO-TEIUIOBOAHOE pbl6OBOACTBO — pa3BefeHHe
M BblpallMBaHHe pbiGbl B HeGONBILMX pbIGOBOAHBIX eMKOCTAX — DacceiHax,
CeTYaTbIX Ca/KaX, LMPKY/IALMOHHbIX YCTaHOBKAX, BOJOEMAaX-OXJIagure-
NAX IMEKTPOCTAHUMH M [pYTHX C NpUMEHEHHEM He TOJNILKO IPecHON, HO
M Mopcko# Bopbl. Ita dopma ppiGOBOACTBA OTIIMYAETCA BBICOKOH WHTEHCHB-
HOCTBbIO IPOU3BOJCTBA.

B Hacrosuiee BpeMs MHJIyCTpHaJIBHO-TEIZIOBOAHOE pbIGOBOACTBO JaeT
20—25 TbIc. T pHIOBI, Ce6eCTOMMOCTD KOTOPOH NMOKa CPaBHHTEIbHO BeNIHKa.
Tem He MeHee 370 HampaBii¢HHE pbIGOBOACTBAa Pa3BHBAETCA OIEpeKAIOIMMH
TeMIaMH. 310 OOBACHAETCA TEXHONIOrMYHOCTHIO H BO3MOXXHOCTbIO KOHTpOJIA
Ha Bcex JTamax pbiGoBoaHoro npouecca. OpgHako pbiGOBOABI MCIBITHIBAIOT
cepbe3Hble 3aTPyOHEHHA H3-3a HepgocraTka MHopmanuu. UHAOycTpHansHQ-
TeljIoBOAHOEe PpbIGOBOACTBO, UCTOPHA KOTOpOro HE mpeBbllaeT 15 rner,
IOKa HAaXOAMT oueHb CJlaGoe oTpaxkeHHE B JIMTEpaType MO pbIGOBOACTBY.

Kudra no OGMorexHuke HHAYCTpHANILHOro ¢opeseBoacTsa BecbMma aK-
TyanbHa. HapeeMcs, YTo OHa CTaHEeT HaCTOIBHOW KHHUIOA phiGOBOIOB.
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