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NPEAUCINOBWUE

PasBenenue pbiObl — CTONB e HOpeBHAA cdepa HEATENALHOCTH YeNOBe-
Ka, KaK M pa3BeficHUe OOMAIUHHX >KHBOTHbIX. OmHako pbIGOBOACTBO pas-
BUBAJIOCh 3HAUMTENIBHO Me[JIeHHee M elle¢ He MHHOBANIO CTafMIO MOMCKA.
10 06BACHAETCA MHOTHMH INpPHYHHAMH, CpedH KOTOpPbIX BaKHeHllueH sB-
JIAETCA BO3MOXHOCTb YIOBJIETBOPEHMA CIpOCa Ha pbiby 38 cyeT ecTeCTBEH-
HbIX BogoeMoB. Priby mpoute NMOBHTb, YeM pa3BoauTh. Euie B nepBbie gecs-
TWIETHA HAlllero BeKa CYIeCTBOBAJIa yBEPEHHOCTh B TOM, YTO 3anachl pblGhl
HeHcyepriaembl H 111 GeCKOHEYHOro yBelMYeHHs o6beMa NpPOMBICIA HAOO
TOJIBKO COBEpIUEHCTBOBaTb Opyaua JioBa. HakoHen uKcieHHOCTb pbIG B
€CTeCTBEHHBIX BOAOEMaX HayaJla HeyKJIOHHO Najaarth. JTOT Npouecc Mpomon-
XAEeTCA U MOHBbIHE, YTO SABWIOCH OCHOBHOM IPUYMHOH COBpPEMEHHOIO Mpo-
I'PECCUPYIOLIEro pa3sBHTHA pbIGOBOACTBA.

Ceiiuac B Hame#t cTpaHe pbIGOBOJACTBO XapaKTepu3yercs CTaOWIbHbIM
poctoM. HeiHe cnoxxuwiuchk yeTbipe OCHOBHbBIE pOpMBI ppIGOBOSICTBA — NPYAO-
BOe, HWHAYCTpHanbHOe (TeNMJIOBOJHOE), O3epHOe H MNpUGpexHO-MOpCcKoe,
Gnarogaps yeMy MPOH3BOACTBO TOBAPHOM pbibbI cocTapnsaeT nouru 500 Thic. T
B rojl ¥ Jaxe INpeBhIlaeT BbUIOB pbIObl BO BCeX €CTECTBEHHBIX BHYTPeHHHX
BOJOeMaX Hallledl CTPaHbI.

HauGonee GbICTPO pa3BMBaeTCA MHIYCTpPHAJIbHOe pbIOOBOMACTBO — pas-
BelleHHe M BbIpallMBaHHEe pbiGpl B HeGONBIINX pHIGOBOOHBIX eMKOCTAX
(GacceitHax, ceTyaThIX CcaaKax, UHPKYIAIMOHHBIX YCTAHOBKAxX, BOAOeMax —
OXJIAAMTENAX 3EKTPOCTAHUMHA H T.J.) C NPUMEHeHHeM He TOJBbKO MpPecHOM,
HO M MOPCKO# Bobl. I1a dopMa pblGOBOICTBA OTIHYAETCA BHICOKON MHTEH-
CHBHOCTbIO TIPOU3BOJICTBA. B HacTosILee BpemMs HHOYCTpHAJIbHOE prIGOBOACT-
BO gaer 20—235 rtbic. T pbi6bl M pa3sBUBAETCA ONEPEXAILIAMH TeMMNaMH.

OnHako pbIGOBOABI MCNBLITBIBAIOT Cepbe3Hble 3aTPYJHEHMA H3-32 Hemo-
craTka HHpopMauuK. B ycnoBuAX 6accelHOBOro cofepxauus pbiGbl BO3HHKA-
I0T HOBble MpOG/IEMBI, CBA3aHHBIE C ee XH3HeobecleyeHHeM. JTO, NMpexae
BCEro, npotnemMbl BOOoOGMEHa H KOPMJICHHS NpH BBICOKOH IMIIOTHOCTH INO-
cagkH, obecrneurBanoieit momyyenne 100—150 kr ToBapHOit pbibbl ¢ 1 M? mo-
IIagM, M TMOJIHOM OTCYTCTBHH €CTECTBEHHOH s pbiGbl MU, ¢opmupoBa-
HUA MATOYHOIO CTaja, MOJIOBOTO CO3peBAaHWA MPOU3BOOMTeNeH H npodunak-
THKH 3a60J1eBaHHH.

Bonpocs! MHAYCTpHansHOro priGOBOACTBA, MCTOPUA KOTOPOTO HE Mpe-
Bhilaer 15 JieT, Moka HaxoAAT HeNOCTATOYHOE OTPaXKeHHe B CIIELHAJIBHOM
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nuTEpaType W OueHb cnaGoe — B yueGHMKAX Mo puiGoBOACTBY. B.CBA3MU C
3TUM MipelJlaraemMas KHHIa M3BeCTHOTO pbiboBona u yueHoro B. JI. Lynan3ze
CYIUECTBEHHO BOCTIOJIHAET HEJOCTATOK 3HAHWil N0 TEOPUM M NPAKTHKE HH-
nOycTpuaneHoro psiboBoncTBa. B Hed HauUIM OTpakeHHe BCe acCNeKThl HH-
AYCTPHAJIBHOrO pbIGOBOACTBA, T.€. pa3BefeHWst pbibGbl, MPEeHMYLIECTBEHHO
pagyxHoi ¢openm, B HeGonblIMX pbIGOBOMHBIX OGacceHax C MCMONB30Ba-
HHEM He TOJIbKO MPECHOHN, HO ¥ MOPCKOH BOJIbI.

B xHure Ha OCHOBe COGCTBEHHBIX HMCCJIEOBAHHMH aBTOpA, a Takxe 0006-
IIeHHA MHPOBOrO OMNBITA NOCIEROBaTeJIbHO PacCMAaTPHBAIOTCA BCE 3Tallb
pp16OBOOHOrO mMpomecca — OT GHOpPMHPOBAHHA MATOYHOrO CTaja, MHKYGa-
UMM MKDbI H BbIBEJIEHHA MOJIOMIM 10 BHIPALIMBAHHA TOBApHOM pbIGHI. ABTOp
KacaeTCs THApPOJIOTMYECKHUX ACMeKTOB GacceiHOBOTO BBIPALIMBAHMA PpbIOLI,
OMHUCBHIBaeT OCHOBHbIE pbIGOBONHBIE YCTPOHCTBA, HaeT peleNThl HOBEHIUMX
KOMOHKOPMOB, pacCMaTpHBaeT CNOCOObI KOPMIIEHHS H IPH 3TOM NPOBOJHT
aHaJI¥3 OCHOBHBIX 3KOHOMHYECKHUX (PaKTOpPOB, Onpepensrolux 3PpdeKxTHB-
HOCTb JAHHOTO MeTOHa KYyJIbTHBUPOBAHMA, T. €. pejlaraeT YeTKY10, UeHHY10
B [IPAK THYECK OM OTHOLLIEHHH TeXHOJIOTHIO HHYCTPHAIIBHOIO ppIGOBOJICTBA.

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



PAAYXKHAR ®OPENb KAK OB'BEKT PbIBOBOACTBA

Papyxuas ¢openp sABNAeTCA CerogHsA OOHMM M3 CaMBIX pacHpocTpa-
HeHHbIX 06BEKTOB MHPOBOro pblGOBONCTBA U MHTEHCUBHO KYJIbTUBHpPYeTCA
BO MHOIHX CTpaHaX MHpa. B ecTecTBefiHBIX yCIOBUAX OHa OOMTaer B XONOH-
HBIX W MpPO3payHbIX NPEeCHOBOZHBIX BOLOEMAX, HO XOpOIIO pacTeT H B OObIY-
HbIX BOZIOeMaX (KaK IPeCHOBOIHbIX, TAK H COJIOHOBATO-BOAHBIX H MOPCKHX)
C He3arpA3HeHHOH BOIIOH H IOCTaTOUYHBIM COMEepIKaHHEM KHCIIOpOLa.

PapyxHas ¢opens WIMPOKO Ky/NbTHBMpYeTCs Gnaromaps CBOHM pbiGo-
BOJHbIM KauyeCTBAM: OHa XOpOLIO MNpPHCNOcaGIMBaeTCA K HCKYCCTBEHHBIM
YCIIOBHAM COMEPXKAHUA M YCBaHBaeT MCKYCCTBEHHbIE KOpMa, 06/ajaeT Bbl-
COKHM (N0 CpaBHEHHI0 C IPYTHMH JIOCOCEBBIMH pbiGaMH) TeMIIOM pOCTa
NPH 3HAYUTENBHOH IUIOTHOCTH NMOCAagKH, YTO ABJIAETCA Pe3ysIbTATOM MHOIO-
JIETHeHd ceNeKIMH H OTOOpa MO 3THM H HEKOTOPLIM APYTMM NpPHU3HAKAM.
IToreHums pocra ¢openu XOpowo NMPOABIACTCA B MEepBble TPH IONA XKH3HH,
B Ja/lIbHed1IeM CKOPOCTb pOCTa 3aMeJIAeTCA.

OcHOBHO# 3apadeil ToBapHOro (opesieBOACTBa ABJAETCA BbIPALIHBaHHE
pbibbl B Hay6oOnee KOPOTKHUH CPOK H ¢ MHUHMMAIbHBbIMM 3aTpaTaMH. OoHHM
M3 OCHOBHbIX GaKTOpOB, BIHAIOIMMX Ha OBICTPBIH POCT MOHKWIOTEPMHBIX
XHUBOTHBIX, ABJIAETCA MOAJiep)KaHHWe ONTHMAIILHOM [UIA NHMTAaHHA M POCTa
Temnepatypsl. OT TeMneparypsl 3aBHCHMT CKOpPOCTb MeraGonmama, a cllefo-
BaTeJIbHO, aNMNeTHT, MUILeBapeHHE U TeMIIbl pOCTa.

BroppiM He MeHee BakHbIM (paKTOPOM IpPH MOJIHOUMKITHYHOM KYJIbTH-
BHPOBaHMH pafyxHOH ¢openyu sABnsgercsas HeOGXOOMMOCTb MCIIONIb30BaHHA
6enKa >XHBOTHOrO MPOUCXOXKHEHUA (B OCHOBHOM pbIGHOH MYKH, COCTAaBJIANO-
weit 0o S0 % kopMocMecH) .

‘OcMoperynssi H QNANTaMS panykHoit ¢opems K MopcKoll Bope.
Pa3Hble BHOBI JIOCOCEBBIX OTIMYAIOTCA pPa3IMYHOM ajaNTaHOHHOH cnocob-
HOCTBI0 K MOPCKO#H BoZe. ' T0COCEBBIX 312 CHOCOBHOCTh K COJICBOH a/1anTa-
UMM TOSABJIAETCA B OHTOreHe3e M 3aBHCHUT OT CTelleHH PasBUTHUA OCMOpe-
TYJIATOPHOI'O MeXaHU3Ma. .

CylHOCTD OCMOpETYNALUMH COCTOHT B TOM, YTO, KaK TOJIBKO BHYTpEH-
HASL KOHUEHTpaUMsA KaKoro-miMbo BelecTBa NMpeBLICHT €r0 KOHLUEHTPALHIO
B BOJHOH cpeple, HauuHaeTca Ond@ysua. B BogHoM oOGMeHe yuyacTBYyeT KIle-
TOYHass MemOpaHa, ONHH BelleCTBa NPOXOOAT Yepe3 Hee ObicTpeée APYTHX
B 3aBHUCHMOCTH OT IpafiHeHTd KOHUEHTpalHud, NMPH ITOM BO3HHMKAeT OCMO-
THYECKOe JaBJIeHHe.
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KpoBb nococeBpIX pbi6 HMMeeT KOHLEHTPaLHIO COJIeH, NMpHOITH3IUTENIb-
HO 3KBHMBJICHTHYI0 KOHUEHTpalUMH cojeil B CMeCH OMIHOA YacTH MOpPCKOH
BOAbI M JABYX vacTed mpecHoit Boapl. Korpa ppibGa HaXOOHTCA B NpeCHOH BO-
Ae, TO BOAa NMOCTOAHHO AupdyHaupyeT B TKAHH Yepe3 Kabpui H Apyrue 4acTH
Tejla, e NOJYNpOHMIaeMble MeMOpaHbl CONMPUKAcalTca ¢ BOAOH. PriGa BhI-
AensieT U3NTHMILKH BoAbl B BHOe Moun. OGpaTHLIA npolecc NMpOUCXOAHMT B MO-
pe — Bopa nocrosHuo gubdyHpMpyeT H pp16a NOCTOAHHO KOHUEHTPUpYET CO-
NIeBO#M pacTBOp B KpoBH. 1A BOCNONIHEHHA NOTeph BOOBI phibe HeoBXOMMMO
3aINaThIBaTh MOPCKYIO BORY.

JlococeBbie BbIENAIOT HINMHLIKH COJIEH Yepe3 ClelMAJIBHBIC XJIOPHI-
Hble KIIeTKH B %abpax. Y npoxomHeIX BHOOB KOJIMYECTBO CNELUMATIM3HPOBAH-
HBIX 3KCKPETHPYIOLIMX COJIb KJIeTOK YBEJIMYMBAETCA, KOrga MoJofip mnpe-
BpalLAeTCA B CMOJITA, T.€. NpU MHTpauuu B mMope. KonuyecrBo “coneBbix”
KJIETOK 3HAYMTENBHO MeHbIIIE Y MOJIOJHM B PEUHOHM MepHOJL XKH3HH A0 MHTpPa-
uuu B Mope. CoNleyCroiYHBOCTH MOIOAM JIOCOCEBBIX BO3PACTaeT MO Mepe
yBenudeHnss maccel poi6. Hekotopsle nococesbie, Takue kak ¢opens, Kiap-
Kd, CTAIbHOTOJIOBBIA JIOCOCh, COBEPLUAIOT MMIPALMHM H3 MPECHOH BOMbI B
MOPCKYIO ¥ OGpaTHO MHOI' A IO HECKOJIBKY pa3 B ron.

PanyxHana ¢opens — aBpuranuHHas pbi6a, KoTopass B cCwly ocoBeHHOC-
TeH OCMODETyIATOPHOH CHCTeMBbI XOPOLUO MPHCHOCaGIMBAETCA K MOPCKOi
Bofie. Hexoroprie popmbr dopenu nepesocar npamoit nepeson B Mopckyio
BOJy CONeHOCTBIO 10 28 °/ oo npH gmmme 10—12 oM 1 Macce 20—25 1, B TO Bpe-
MA Kak gpyrue (GonbiumHcTBO pbi6) — npu miuxe 20 cM, macce 100 u ma-
ke 150—-200 r, HexOTOpbIe Xe amaNTHPYITCA K MOPCKOR BOfE TOMLKO
NOCTENIeHHO — B TeYeHHe Hefe/IH. JTH pa3iHdYHA 3aBUCAT, OYEBHOHO, OT re-
HeTHYeCKHX 0COOeHHOCTEH phIG.

Temnepatypa Bompl. MHTeHCHBHOCTh OOMeHa y pagyXHOH ¢openH,
ABNAOLEHCA MOHKWIOTePDMHBIM OpPraHH3MOM, OINpefesAeTca TeMIepary-
poit Bombl. TemmepaTypHblil [ManazoH >XH3HeOEATENBHOCTH 3aKpeIUIseTcs
HaC/leICTBEHHO, HO B ero NMpeaenax MOXeT IPOUCXOAUTh KaK Gonee MHTEH-
CHBHBIA, TaK U MeHee HHTEHCHBHBLIA 0OMeH BerecTB. B Temnbix Bopax mera-
6onu3M y pbiGbl NpoTekaeT ObiCTpee, YeM B XOJIOOHBIX, B €¢ TKAHAX aKTH-
BH3MPYIOTCA OKHCINTeNIbHbIe NMPOLECCHI, TIPH ITOM BO3pacTaeT NMOTPeGHOCTD
B KHUCIIOpO[le — TNPpPOMCXOOMT pacnaj, OKCHreMornobusa Ha remMorjiobus
KHCIIOpOH, T.€. OTdayda Kucrmopoda TkaHAM. [loBbiieHWe TeMnepatypel

BOABI BBHI3BIBAET ONHOBpPEMEHHOE YMEHBLUEHHe COJSPXXAHHA pPacTBOPEHHO-
IO KHCIIOPO/Ia, YTO MPENATCTBYET CBA3H reMoryiobuHa ¢ KMCIIOPOZIOM B Opra-
HAX ObIXAHWA W NMOBBIIIAET UHTEHCHBHOCTh ApiXaHuA. [lostoMy mpu Bo3pacra-
HHH TeMIlepaTypbl BOJbI HEOGXOAMMO HIIM YBEIHUMBAThH KOJIMUECTBO PacTBO-
PEHHOTO KHCIIOpO/ia B BOJe, HIIH YMeHbLIAaTh MJIOTHOCTb NOCAIKH phIOLI.

IlepBo#t peaxuue#t OpraHM3ma Ha MOBBILIEHWE TeMIlepaTypbl ABIIAETCA
yBellHYeHHe NOTpeG/IeHHA TMHLIH, CONMPOBOXKAAaeMOe Gollee BBICOKOH CKO-
POCTBIO ee NMPOXOXKHEHHA yepe3 KuulevHHK. [IpH mOBbILIEHMH TeMIepaTypbl
¢ 10 no 18 °C ynywmaercs ycBoeHne 3HepruM 1 Genka.

B Hacrosiiiee BpeMs HeT MOCTATOYHOrO KONKYECTBa HAHHBIX, YETKO
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NOATBEPXKOAIOWMX H3MEeHeHHe MNOTpeGHOCTH papyxHoit dopenn B Oenke
NP H3MeHeHHH TeMIlepaTyphl BOMbI, H JAHHBIX O BIMAHHM TEeMIEPATYpbI
Ha 3¢ ¢eKTHBHOCTD MCNONb30BaHMA KopMa. OnHaKO MMeIOLMECH CBENECHHA
MMO3BOJIAIOT YTBEPXHATh, UTO HAWIyulllee YCBOEHHe KCPMa MPOHMCXOAMT NpH
temneparype Bombl 10—15°C, a nauBonblumit TeMn pocra mpu MeHee 3¢b-
(eKTHBHOM HCNOJIL30BAHHM 3HeprMHM KopMma HalimiofaeTcs NMpH TeMIleparty-
pe 16—18 °C. Taxum 06pazom, H3MeHeHHe TEMIIEPATypbl BO/BI OTHOCHTEJIb-
HO 3THX [OBYX ONTHMYMOB BJIMA€T Ha aKTHBHOCTb NOTpeO/IeHHA KOpMa M
3 eKTHBHOCTh ero mucmonb3oBanuA. Ilpu Temneparype Hike 16—18 °C
aKTHBHOCTb MOTpe6GlIeHHA KOpMa, CHHXKAETCA M, KaK CIIefICTBHe, YMEHbINAeTCA
CYTOYHbIA pamuMoH, HO Bo3pacraeT 3p¢PeKTHBHOCTp HCMNONB3OBAHHUA 3Hep-
run xopma (10~15°C) pns mnacrudeckoro obmena. Ilpu TeMneparype
Boime 16—18 °C yBenuunpaercs obiiee ¥ oTHOCHTENbHOE NOTpeGeHHE KOP-
Ma Ha eOMHHLY npupocra ¢opeinn. [Ipu TeMneparype MOpckoit BOJBI HHdKe
4 u npecHoit Hike 2,5 °C, a TaKxKe npu TeMnepatype Bbiie 23 °C, HecMoTpA
Ha IOCTaTOYHOE NHUTaHKHe, pOoCT pbibbl pe3ko 3aMeMIAeTCA.

Panyxuas ¢openp xonomonobuBa M OTHOCHTEIBHO CTeHOTepMHa. B pe-
KaX H pYUbAX, rae MOXHO OGHApYXHTb pafyskHyio ¢opellb, epenaj TeMile-
patyp B 5 °C — o6suHOe sipneHne. B npenenax reMnepaTypHOro rpajiMeHTa.
NpH BO3MOXHOCTH CcBOGOZHOro nepeMelleHns papyxHas ¢opesnp Mpenmno-
YMTaeT ONpepeNeHHYI0 TeMMNepaTypy, KOTOpas 3aBHCHT OT IpeHdBAPHIENb-
HOM axkijuMauu. EcnM TeMneparypa akkiIMMauuMu ObUia CpPaBHHTESIBHO
BbICOKA, TO H30HpaeMas TeMIlepaTypa HiKe ee H HaoGOpoT.

U3MeHeHHA TeMmepaTypsl Cpefibl He COMPOBOXKNAIOTCA HeMejIeHHbIMH
H3MeHeHHAMH B OGMeHe, OCOOeHHO KOpHa YCIOBHMA Cpedbl M3MEHAITCA
ObicTpo. Ppi6a cuMraercs aKKJIMMHpPOBaHHOM, €CIM y Hee YCTAHOBWICS HO-
Bbl ypoBeHb oOMeHa. Tak, B OGLIUHBIX YCIOBHAX pafyXHas ¢opesb NOTH-
Gaer mpu Temmepatype 25-26 °C. Opmako mis cbocpenn, aK KJIMMHPOBaH-
Hol k 12 °C, neransHoil sBnAercsa remMneparypa 24,9 °C,x 16 °C — 25,4 °C,
k 20°C — 25,8°C, k 24°C — 26,3 °C cooTBeTCTBeHHO. YBelHUeHMe TeM-
nepatypbl aKKIumaiuy Ha 3 °C 0GBINHO MOBBILAET JIETASIbHYI0 TEMIIEPATY DY
npu6nu3utensio Ha 1 °C — OO MOCTHXEHHA KPHTHUECKOTO 3HAYCHHA TeMle-
paTypbl, KOTAA AaNbHeHLIan AKKIHMAIMA HeBO3MOXHA.

BbUIO yCTaHOBJIEHO, UTO pajyskHas ¢opess, ak KTHMHPOBAHHAsA K TeMIle-
patype 18 °C, B TepMorpazHenTe NpeaNOYHTAET 3TY XKe TeMIepaTypy.

HOna papyxHoii ¢openn OnaronpuATHas TeMIeparypa COCTapiger 9—
17 °C, a Hau6onee GnaronpusarHas — 13,6 °C.

Hepecr pamyxHoit ¢openu npoucxogur npu Temmeparype 4—10°C,
Ho HamGonee uacto — npu 6—8 °C. CxopocTh IMGPHOHANLHOTO Pa3BHTHA
338BHCHT OT TeMIlepaTypai. I'paHHLBI ONTHMAIBLHBIX TeMNepaTyp Wia 3mMbGpuo-
HAJIBHOTO PAa3BHTHA JIeXaT B npenenax 6—13 °C. Ero nponomkuresbHOCTD
IpH COOTBETCTBYIOLIMX INpeesbHO BO3MOXHBIX TeMIEpaTypax pas3/iMvaercs

B 6—7 pa3, HO IpH ONITHMAIIBHOM HHTepBasle — o6bIyHO B 2 pasa.

Temmneparypa Hrxe 2 u Boiiie 14 ° C HenmpueMieM2 1A IMGpHOHATIBHOTO

, Pa3BUTHA palyXHOi# ¢opesin. YckopeHHOe pa3BuTHe NMPHUBOIMT K BBUTYILIE-

7



HHMIO HeXH3HecroCOGHBIX cBOGOAHBIX 3MOpHOHOB. [N BhIAEPNKUBAHWUA CBO-
GomHbIX 3MOGPHOHOB M BBHIpAUIMBAHWA JIMUMHOK HaHGonee MoOXoAAwled fAB-
nsaerca Temneparypa 8—12 °C. IIpu remmeparype Hike 2,5 °C cobonHbIe
3MOpHOHBI He TIONHMMAIOTCA Ha NJIaB, He.MlePEXOAAT Ha aKTHBHOE NIMTAHWE H
norn6aior. IIpy BHIPAIMBAHKMM MaIbKOB HAWIYYLIMi Pe3yNbTAT HOCTHrAeTCH
TpH TeMnepatype 10—14 °C, xoTopas B [aibHeHlIeM MOXeT GbiTh MOA-
HaTa oo 18 "C.

Temneparypa Bopbl ¥ cofiepxakte B Hed aTMOC(hePHBIX ra30B HAXOOATCA
B HeloCpenCTBEHHOH B3aHMOCBA3M (Tabn. 1).

1. PacTBOpHMOCTS ra3oB B npecHoit BoAe NPH HOPMAJIBHOM aTMOCHEPHOM NABIICHHH
H OTHOCHTE/IbHO# BNI2XHOCTH Bo3ayXxa 80 %, Mr/n

TemnepaTypa Bodbl, °c

Tas
0 5 10 15 20 25
Kucnopon 14,7 12,7 11,3 10,0 9,0 8,2
A3soT 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
Yrnexucnsiit ras 1,01 0,95 0,70 0,60 0,50 0,44

B 3arpA3HeHHO# BOOe BIHAHHME TeMIlepaTypbl OOYCIOBJIEHO BHIOM M
KOHUEHTpauMei 3arpA3HAIOLIEr0 BewlecTBa. Tak, Hanpumep, TOKCHYHOCTH
TAXENBIX METAJUIOB C NOBbILLIEHHEM TeMIIEPaTypbl BO3pacTaerT.

Temneparypa oka3biBaeT BIIMAHHe HA IJIaBaTeJIbHYI0 aKTUBHOCTh, HMMY-
HHUTET, >XH3HECTOHMKOCTb, Ppiba HOIKHA NMOCTENEHHO NPHUBBIKATD K MeHAN-
lmeAca TeMIlepaTrype BOOBI — YCJIOBHe, C KOTOPBIM CllellyeT CYMTAaThCA OCO-
Go. BricTpoe M3MeHeHHe TemmepaTyphs Ha 5—10°C moxer oxaszath Bpef-
HOe BO3eHCTBHe Ha phiOy WIM [Jaxke BbI3BaTh ee rubesib 3a KOPOTKOE BpeMA.

PactBopumeiii B Bome KHcnopon. ['MaBHBIM KOMIIOHEHTOM peaKUMH
OKMCJIEHMs THILEBBIX BelleCTB B OpraHM3Me pamyxHoi d¢openu (kak
BceX pri6) sABNAeTCA KHCIOpPOX. Braromaps peakuuM OKHCHEHHA OpraHH3M
nojnyuaer BCIO HeOOXOMHMYI0 IJIA CYIIECTBOBAaHHUA 3HEpruio. B cmoxodHOM
COCTOSIHHM YTHITM3auus KUcnopoaa y ¢openu gocruraer 50—60 %. Ha yrunu-
3aLMI0 KHCJIOpOOa MOTYT BJIMATD aMMHMAaK, HHUTPHUTBI, CBOGOIHBIA THOKCHI
yriepona, KOTOpple MpH ONpeneneHHON KOHLUEHTPALMH YXYHUIal0T KayecTBO
BOJIbI.

Ilpn xopmileHHM, a TaKKe Ha NMpPOTAKEHHH HECKONIBKHX NMOCeMYOLHX
YaCOB CKOPOCTh OOMeHa Yy panyXHoH ¢openu yBe/IHUHBAeTCA, BO3HMKaeT
NOBbLILICHHAA TNOTpeGHOCTh B KHciopome. Ilpu HemocTaTke XHCIOpPOXAA B
BOME OH HaYHHaeT HEHCTBOBATh KAK OTrpaHMUMBAIOILUMA ¢aKTOp, poCT pbiObI

pe3Ko 3aMemIAeTcA M YMeHblIaeTca 3¢ ¢eKTHBHOCTh KOHBEPTHPOBaHHA
KOpMa.
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Conepxanue pacTBOPEHHOr0 KHCJIOpO#a B Bome OGpaTHO TpOIOPIHO-
HAJIBHO TeMIlepaType, HO BO3PacTaeT NpH NOBbILEHHH AaBlieHHA. YeM BbiLle
pacrnonoXeHa MeCTHOCTh Haj, ypOBHeM MOpS, TéM MeHble CONepKanHe
PACTBOPEHHOTO KHCAOPOAa — OHO CHHXaeTcs mpuMepHo Ha 0,5 mr/n uepes
kaxpaple 300 M (1abn. 2). B penkmux ciyvasx conep>kaHHe pacTBOPEHHOTO
KHcopopa B Boge cooTBeTcrByeT 100 %-HOMY HACBHILIEHHMIO TIPH JAHHBIX
Temneparype ¥ fAaBieHMH. KoJiMuecTBO pacTBOpeHHOro KHCJIopopa B MoOp-
CKOii Bojie 06paTHO MPONMOPUHOHANIBHO CONEHOCTH (Tabn. 3).

2. KonuuecTBo pacTBOPEHHOro KHCAOPOAa B BoJe
npu 100 %-HOM HACHILEHHH, MT/]

ArMocdepHOe fHaBiieHne, MM pT. CT.

TemmepaTy pa, °c

680 700 720 740 760 780
1 12,5 12,5 13,0 13,5 140 140
2 12,0 12,5 12,5 13,0 13,5 14,0
3 11,5 12,0 12,5 12,5 13,0 135
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 95 938 10,0
16 8,6 8,8 9,1 9,3 9,6 9,8
17 8,4 8,6 89 9,1 94 9.6
18 8,2 8,5 8,7 89 9,2 94
19 8,1 8,3 8,5 8.8 9,0 9,2
20 79 8,1 8.4 8,6 88 9,1
21 7.8 8,0 8,2 8.5 8,7 8,9
22 1,6 7.9 8,1 8,3 8.5 8,8
23 7,5 17,7 79 8,2 8.4 8,6
24 7.4 7.6 7.8 8,0 8,3 8,5
25 7,3 1,5 1,7 79 8,1 8,3

PanyxHas ¢openp — peopwipHaa u okcureHopwibHas ppiba. Ee 4yBCT-
BHUTEJIBHOCTh K HHM3KOMY COfepXaHHI0O PaCTBODEHHOro B BOAe KHCIOpOAda
HEOOMHAKOBa M 3aBHCHT OT IEepHONA pPa3BHTHA (MKpa, JIMYMHKH, MOJIOOD,
B3pociias poi6a) M yCIOBMiH, B KOTOPHIX OCYWIECTBJIAIOTCA OCHOBHBIE IpO-
UECChI XU3HeneATeNIbHOCTH (MMTaHHe, POCT, Pa3MHOXEHHE). ITH IIPOLECCHI,
B CBOIO Oyepellb, ONpeneNATCA NIABaTENbHOH CIOCOGHOCTBIO M NMOBENCHHEM
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_pbiGer. KOHUeHTpanuA KUCIOPONA, COCTABMAIOMIAA OKONO 5 Mr/N, ARNIAETCH
O% pOcTa KPMTHYECKOi, H ee [aJbHejiliee yMeHbIUCHHe HA KaXXObui Mr/i
cHuxaer TeMn pocra Ha 30 %. Eciin ¢openn comepxanach MpH KOHIEHTpa-
MK KHCIOpOda MeHee 5 Mr/i, TO yBellMueHHe KOHLEHTPAUMH KHCIOpOna
B [JaNbHeilllleM He B COCTOSHHM KOMIIGHCHPOBaTh Bpel, IPHYHHEHHbIH pbibe
fipH ero HM3KO# KOHUeHTpaumuy. IIpebbiBanue dopenu B BOe C KOHLEHTpa-
LUHeH KHCIopoga MeHee 5 Mr/m pgaxe B TevyeHue 8—12 4 prever 3a coGo#
TaKoe CHHXEHHe TeMIla pOcTa, KOTOopoe HabiiopmaercA MpH MOCTOAHHO HH3-
KO# KOHUEHTPauyK KHCIOPOpA.

IlorpeGrienne pagyHOH openpio KHCIOpOAa NMPAMO MPOMOPIHOHANB-
HO TeMIlepaType BOabl M OGpaTHO MPOMOPLUHOHATBHO Macce PuIGbl. O KOH-
LEHTPAlMK KHCIIOPOAa, KOTOpas MOXeET BIUATh Ha OIUIONOTBOpPEHHE MKPbI
papyxHo#t ¢openy, HUUEro He H3BECTHO. YMeHbllUeHHe CONlep)KaHHA pacTBO-
PEeHHOTO KHCIOpOHa MU MepeHachlilieHHe MOJXKET 3aMeJIATh Pa3BUTHE H pOCT
3MOPHOHOB (openu, yMeHbILATh pa3Mepbl BLIKNIOHYBHIMXCA 3MOGPHOHOB
WIH 3afepxuBath BbIkJeB. IinA obGecrmeyeHHa npouecca IMOPUOHATIBHOTO
Pa3BHTHA Uenecoobpa3HO noagepXuBaTh COACPKAHME KHMCIIOpOJa B BOJIE
He Hmxe 7,5 Mr/n, TaK KaKk cofepxkaHne KMCIOpOAa B BOME, COCTaBNAMIee
okono 3 mr/n, BbI3biBaeT ruGesib MKphbI, a MeHee 7 MTI/JI — TOPMO3HT ee
paspuTHe. IMOPHOHBI pamyxHOW ¢openu Haubonee YyBCTBUTENbHBI K AedH-
LUMTY KHCIOpO#a BO BpeMs BbIKJeBa. Bbicokas CMepTHOCTp HaGiliofiaercs
TpH MOHWXEHMM coaepkaHus Kuciopopa o 3 mr/n. JletansHblii ypoBeHs
COePXKaHMA KHCIOpoda WA papyxHoi dopernn konebnerca or 0,95 po
3,4 mr/n.

YMeHbleHHe cOIep)KAHUA paCTBOPEHHOTO KHCIIOpOoAa Aaxe no 50 %-Horo
HaCBHILEHUA MOXeT CHU3UTh NOoTpeGneHne MUILM M TeMIT pOCTa MOJIOOH Haxce
NpH NpouHX 6NaronpyATHLIX YCTOBHAX.

Pagyxnas c¢opens npomonxaeT IUIaBaTh M NpPH TAKOW KOHUEHTPALHH

Kuciopona, koropag Gnu3ka k seranbHod. Ee maxcuManbHas ycroiuuBas
CKOpOCTb IJIaBaHUs B HOPMAJIbHBIX YCIIOBHAX CHHXKaeTCA IIpH J1I060M yMeHb-
IIeHHH KOHUEHTPalMH KHCIOpoa B BOAe IO CPaBHEHHMIO ¢ HOPMAJIbHBIM
ypoBHeM HacbuueHuf. C pPOCTOM CKOPOCTM TeYeHH® BOAbI TIOBbILIAETCA
norpeGieHne KHCIOpoAa pel6aMH — OHO YyABaMBaeTCA MpH NMPOTOYHOCTH
1-2 pnuspl poibbl B CeKyHAQy H elle pa3s y[ABaHBAETCH MpPH NMOBBIILICHHH
CKOPOCTH TeyeHHs 0 2—3 IHH pbIGbl B CEKyHRY.
- CopepxaHne pacTBOPeHHOTO KHCIOpPOHa B BOJe, HCMONb3yeMO# B
¢dopeneBoacTBe, MOIKHO cocTaBnATh OT 10—11 (Ha BrOKe) mO 7 (Ha BBITO-
'keé) wmr/n, Ho He MeHee, ComepxkaHue kucnopopa 2 Mr{n HeoGXomuMo WIs
NMpoBefleHUA pasIMYHbIX pbIGOBOAHBIX onepaumit. Ilpu Temmepatype 20 °C
copep)kaHHe KHMCIIOpOAa B BoAe AOMKHO cocTaBuAts 9 mr/n (100 %-Hoe Ha*
ChllLIcHHE) .

HsBectHO, yTO papyxHas ¢opesnb XOpOLIO NEPeHOCHT HAChILlieHUE BObI
YHCTHIM KHCTOponoM 1o 300—350 % nopManbHoro u Buie. Ipu Temmepa-
Type BoAbl 21—26 °C y pbI6bl HaGmIOOAIOTCA XOpPOLHe POCT M BbDKHBae-
MocTh (KaK'y MOJIONH, TAK M y B3pOCiOil pbibbr), eclii B priGOBOIHYIO
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eMKOCTb MOJaeTCA BOAa, coAepXailad no KpaiiHeiit mMepe 20 Mr/n KHCIOpO-
[la Ha BTOKE H OKO0JI0 8 Mr/n Ha BbITOKe.

IMoTpeGneHne kucmopoma pagyXHOH ¢opesiblo 3aBHCHT OT COCTaBa
KOpMa H, B YaCTHOCTH, OT COOTHOLUEHHA NMpOTeMHa M 3Hepruu. Yem Gorbuie
[ONA MPOTEHHAa, HMCNOJIb3yeMOro Ha 3HepreTHYeCKMe HYXAbl, TeM Oonbuie
pacxoayerca Kucnopona. IIpH MOCTyNNeHHM SHeprMM 3a CYeT )XXHMpa NoTpeb-
neHue Kuciopoaa cHikaercsa. Inoxo cbGanaHCHpoBaHHBIH NO aMHHOKHCIIO-
TaM KOPM OOyClOBiIHBaeT MNOBbLILUEHHe MOTpebrieHUA KHUCIOpPOAa, YacTb
NpoTeHHa pa3jiaraeTcs 10 aMMHaKd ¥ BbIBOJMTCA M3 OpraHH3Ma.

IMotpeGeHHe KHCIOPONa CYILUECTBEHHO MEHAETCA C pPOCTOM pbiObl
(1abn. 4).

4. NorpeGnenne KKHCAOpoAa nuTaoleica Gopenvio
B 3aBHCHMOCTH OT TeMNepaTypbl H Macchl TeNna, I'/ (Kr - cyT)

o Macca pui6, r
Temnepatypa Bosl, 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 6,5-7,5
20 11,0-12,0 7,5-8,5

Tak, ¢openy Maccoii 1 r npu aKTHBHOM oOMeHe BellleCTB M TeMIepaType
15—20 °C notpe6nsier oxono 1000 mr/(kr - 4) Kuciopona, a hopeib Mac-
coit 10 r — Tonpko 500 mr/ (kr - 4). IIpn 06b1uHOM OGMeHe BeliecTB MOTpeG-
HOCTb B KHCIIopoze cuuxaetcs o 200—300 mr/ (kr - v).

Or TemmepaTyphl M KOHUEHTPAaLMM KHCIOpPOAA 3aBUCHT HOTpeGHOCTD
pamy>xHo# ¢openu B Boge (1abn. S).

5. Norpe6HocTb pagyxHoit dopenn maccoit 0,2 xr B KHcnOpoae H Boae
B 3aBHCHMOCTH OT TEeMIEpaTyPhl H COACPKAHAA PACTBOPEHHOrO KHCIOpOaa

INoTpe6HOCTL B KHC- IoTpe6HocTh R Boze, M [eyT
Temnqpa'rgpa BOARL, [mopome, I/ (KT - CyT). 1
C  ApH KOHUEHTPaUMH | NMpH KOHUEHTpanHH
KHCIIOpOoA2 Ha BH- KHCIIOpofa Ha BhI-

TOKe 5 Mr/n TOKe 6 mMr/n
6 2,6 347 400
8 3,4 492 576
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 IpPOM3BOAMMBIX pbiGoBOoaaMu mnpouenyp (OTIoOB, COpPTH-
poBaHMe, TPaHCNMOPTHPOBAaHHe, MepeBOn B COJIEHYl0 BOAY, NpOdWIAKTH-
YyeCKHMe BaHHBI), KaK HM3BECTHO, BBI3BIBAIOT cTpecc y pniGui. Kynsrusupye-
Masa pbiba Mo-pa3sHOMY pearMpyer Ha CTpecCc: OHa MOJXKeT NOruGHyrs, more-
PATH MHULUIEBYI0 aKTHBHOCTh WIM NoOBecTH cebsa HeoObMHBIM 06pa3oM, HHOT-
[a xe OTXOA pbIObl OCTaercsi Ha OGBIYHOM YpOBHe, ITHTaeTcA M Beler cebs
pbi6a HOpManbHO, HO OMlaTa KopMa MeHee 3¢pdexTHBHa. ONHONH M3 NMPHYHH
nono6GHOro coCTOAHMA pHIOBI, BbI3bIBalOIEH pe3KkOe yBelIHYeHMe NoTpebie-
HUA KUCIIOpOAa, MOXeT OKa3aTbCA TaKas Npolleflypa, KaK COPTHPOBaHHE
pbiGbl (puc. 1).

CBoOomnpit muoxcun yrnepona .(CO,). YMeHbllleHHe KHCIIOPOROCBSA-
3piBaioiiel CIOCOGHOCTH KPOBH puiGhl 00yclIOB/IEHO NMPHUCYTCTBHEM B BOME
cBOGOAHOTO AHMOKCHIA YTiepona.

6. PeaynsTarsl BoIpaIHBAHHA paayxHoit dopenu
npH pa3nuynof xonueHrpauuu CO,

Konuenrpaims CO,, Macca puib, r KopmoBsoit 3alboneBae-
mr/n Ko3pPuumeHT | MOCThb Hedpo-
craproBas KOHeuHasl KaJBUHOIOM, %
12 20 205 1,41 438
22 20 196 1,45 9,7
55 18 135 1,67 45,2

[lpu xoHueHTpauuu 12 u 22 Mr/n poct 1 KOpMOBO# k03¢ uiHeHT Gbl-
JIK CXOOHBIMH, HO NpH KOHLEHTPAlMH S5 Mr/n B Hayane BHIpPALHBAHHA OT-
MEYAJIHCh TOTEepA aNnerdra, yxXyauleHHe pocTa M OIUIaThl KOPMa B TeUYeHMe
nepBbix 28 cyrok. 3areM HaOmogamoch MX yJNyullleHHe, YTO CBHIETENIbCT-
BOBaJI0O 00 OIpefescHHOR CTeNeHM aKKIHMalUMM K [HOKCHAY Yrilepopa.
YBenuueHne ero KOHUEHTpAUMH MPHBEJIO K
YUalleHHI0 cnyyaeB 3aboneBaHHsa Hedpo-
. KajiplIHO30M, KOTOPbLIH NMpH ayTOIICHM Jier-
KO ompenensercA no NMpUCYTCTBMIO OeJbix
H3BECTKOBBIX OTNIOXKEHMH B mouke. BbuIo
OGHapy>eHO, YTO HM3BECTKOBbBIE YaCTHILBI
COCTOAT rnaBHbBIM o06pa3oM H3 d¢ocdara
KaJIbLMA.

e

5

(9%}
g
N

)
S

Puc, 1. Pacxom KucIopona MpH BbIpalIMBaHKHH
1,75 T panyxnoli dopenn (cpemieit maccoh
80 r) npu Temneparype Boasi 9 °C:

1 — tunuuHoe norpebneHne Kkuciopoma; 2 —
notpebneHre KHCIOpPOOA Ha CNenyloIUMA [OeHb
nocne mnepecanxku pbibul B GacceitR pnA BhIpa- 5 12 18 2%
LHBaHNU A Bpemn cymox, v

3
S

flompebnenue xucnopoda , 2/(T=4)

Q
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Hedpokanbluo3 ABnAeTcs NPUYMHOM CMepTH pbiGbl, BLIpallleHHOH B
NpecHOM BOJe C BHICOKMM COJiepKaHHeM THOKCHRA yTiepona, NpH nepeBoje
B MOPCKYIO BOZY.

KoHueHTpaumsa cBoGOQHOro MMOKCHAA Yrilepojia TeCHO B3aHMOCBA3a-
Ha ¢ pH cpenpi.

AxmuBHas peaxkums cpent (pH). Bocnpummumsocts panyxHoH c¢ope-
4 k BenmnwiHe pH pasnuuma, u ee cenyer paccMaTpuBaTh BO B3aHMOCBSA3H
¢ okpyxaioweii ppi6 ecrecTBeHHO# cpemoi. Benmuuna pH noasbipaer KoH-
LIeHTPALMI0 BOZOPOMHBIX HOHOB M MOXKeT H3MeHATbcA ot O mo 14: pH7 coor-
BETCTBYET HeHTpalIbHO# peakuuH, HiDKe 7— KHCIIOH, Bblle — 1IeJIOYHOM.

Peaxkumsa cpenopl ABnAeTcA pe3ynbTaTOM B3aHMOAEHCTBHA MHOXECTBA
PacCTBOPEHHbIX B BOJE BELeCTB M MHOTOUMCIIGHHBIX MpPOTEKAIOWMX B HEH
GUOJIOTHYeCKHX NPOLECCOB, OT KOTOPHIX 3aBUCAT ee CTaGHJIBHOCTD H' M3-
MeHuMBOCTb. Jlyummii pocr pbiGbl oTMeuaeTcss B Bofie ¢ noctosHHbIM pH.
Kone6Ganus pH B 3HauMTeNbHO# CTelleHH 3aBUCAT OT AMCCOLMALMH aMMHAKa,
HAJIMYHA [HOKCHAA yIvlepola H MHHepajibHbIX coneil. BocnpuuMuMBOCTD
¢openu k Kucinoi win wenoysoi pH 3aBucur or BpeMeHHM koHTakTa. [IpH
BBIDALUMBAHHKY (OpEJIH JIydile BCEro MCMONIB30BaTh Bo@y, B koropo#t pH
cocraBnAer or 7 go 8, XOTA MOXHO Mcrnons3oBath Bogy ¢ pH or 6,5 mo
9. Kpurnueckumu s papykHo#t ¢openu 3xaveHuamu pH asnsiorca 4,5
9,2. Temn pocra pei6 B KHCIBIX BOJAaX HWXKe, YeM B LienouHbx. Mkpa pa-
nyxHo#i ¢openu He BoikuBaeT npu pH umke 4,5 u Boimie 9, Ho npu pH 5
BbDXKMBAEMOCTDb ABJIACTCA NTpHeMIIeMOH.

Tlpu Hu3kux 3Havenusnx pH (4,3—4,8) u copepxannu kanpuua 9,3 mr/n
NPOUCXOIAT YIUIMHEHHe CPOKa MHKYOauHM M yBesTHYeHHe CMEPTHOCTH MK pbI,
CHH)KEHME YacToTbl ceppauebMeHMsT JIMUMHOK, 3aMepjleHMe pocra, obpa3o-
BaHUA KOCTHOTO BellleCTBA H MeJlaHMHa y 3MOpuoHOB. [Ipu u3MeHeHHH
CONepXaHUA Kanbuua g0 112 Mr/n uyacrota cephuebMeHMA, DJIMTENIBHOCTD
HHKYO6alM¥ M CMePTHOCTb MEHAIOTCA B 33BHCUMOCTH OT KOHIIEHTPalMH Kajlb-
IMA B BOJE.

l'onosuxn dopenu Gonee ycToHUMBBI K HM3KMM 3HaueHHAM pH, uem
MOJIOfb Ha GOJiee paHHMX CTafMfX pa3sBHUTUA. ToKcHYeckoe NeHCTBHE KPHTH-
yeckux 3HaveHuit pH nposBinserca B paspylieHuH »XabGepHOro H KOXHOTIO
3MUTENHA, IPO3UHM CNHHHLIX M XBOCTOBBIX MJIABHUKOB, MOBPEXAEHUH pOro-
BHUbI M XpycTanuka rna3za u cnenorte. [lonoBospenmas panmyxHas dopens
obnagaeT NOBBIIEHHOR YCTOMYHBOCTBIO K KMCIBIM BOJAM MNpH COAepXa-
HHUHM B BOJE KaJIbLHA.

[loHneHue WiIM NOBbllIcHHe BenW4HHbl pH OTHOCHMTeNbHO HeiiTpasib-
HO#t 3aTpydHser morpeliienue Qopenbio pacTBopeHHOro Kucnopopa. Brus-
HHe pH cBsi3aHO ¢ ypOBHeM HachllleHHA BOJb! KHCIOponoM. [Ipu BEICOKOM
COOEPXKaHHH KUcnoponaa BiaHsAHKMe pH MoXer He cka3zaTbca Ha pocTe poibbl.
IIpy pH Bhile 8 paBHOBeCHe MeXOY HEIHCCOUMHPOBAHHBIM AMMHAKOM
(NH;) u puccounnpoBadHsiM amMuakoM (NH}) GbicTpo cMelniaeTcs B CTO-
poHy NHj, 410 yBenHUMBaeT pHCK MHTOK CHKALMH.

Hsmenenns pH oka3spiBalor BO3felicTBMe Ha (PU3HOJIOTHYECKOE COCTOSA-
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Hue pbiGbl ¥ ee nopeleHHe. Kuciible BOAbI OTPHUATENIBHO BIHAIT Ha arme-
THT M PpocT ¢opelH, yMeHblIaeTca norpeGneHne KHCIOpPOA3, BO3HHKAET
aUMA03 M CO3JANTCA GNaronpHsATHbIE YCIIOBHA 1A PasBHTHA H PacnpocTpa-
HeHUMsA 3nupemuyeckux 3aGonepaHuii. HlosbimeHue pH B xHcnol cpenme Mo-
’KeT ObITh JOCTHTHYTO NIyTeM BHECEHHS U3BECTH B HCTOYHHK BOABIL.

AMMHaK. B BOIHBIX pacTBOpax aMMHaK COHEPXXHICA B HBYX ¢opmax:
MOHH3MPOBaHHbIA amMMHak, wiM ammonuit (NH3), u HeHOHH3UPOBAHHbI
ammuax (NH;). B cBA3M ¢ TeM 4TO TOKCHYeckoe nNeACTBHe HA pbib OKa3bi-
BaeT TOJIbKO HeHOHH3MpOBaHHAsA ¢opMa aMMHaKa, HeOOXOOMMO 3HATh KOH-
ueHrpamuio NH; B obutem xonuuectBe ammuaka. HeHOHM3NPOBaHHBIH AMME-
AK HAaXOMMTCA B PABHOBECHX C AMMOHMEM, YTO IJIaBHBIM ODpPa3OM 3aBHCHT
ot pH 1 B MeHblueH cTeneHH — OT TeMItepaTy pbl M HOHHOH CHIIbI BOJBI.

Yem Gonee wieNIOUHON ABIIsiETCA BOJA, TeM OONblle CABMraeTcs paBHO-
BeCHe B MONb3y HEMOHM3HMPOBAHHOrO aMMHaka. B HedrpanpHO# cpene mou-
TH BeCb HEMOHM3MPOBaHHBIA aMMMAK OUCCOLMMpYeT B aMMOHMit, npu pH8
okono 5% xommutekca NHs/NH; npucyrcrByer 8 GopMe HEHOHM3HPOBaH-
Horo ammuaka, npu pH9 — okono 20 %, npu pH 10 — okxono 80 %, a npu
PH11 - oxono 95 %.

Huskas koHueHTpauma kuciaoponma (MeHee 5 mr/n) MoXer 3HauMTeNIb-
HO YBEJIMUMBATDh - TOKCHYHOCTb HEHOHM3HPOBAHHOTO aMMMaKa VIA pbIGHI.

CHiKeHHe TeMmepaTypsl Bosl A0 3 °C 06yc/IOBIHBAET MOBBILEHHYIO YYBCT-
BHTeNIbHOCTh K NH; .

Hcrounkamu aMMuaka B BOJOEMAX ABJIAIOTCH, KaK NpaBuno, Gbito-
Bble, HHIYCTpHaIbHble M CEJIbCKOXOSANHCTBeHHbIe CTOKH. IIpH MHTEHCHBHOM
pbIGOBOJICTBe, KOIHa IUIOTHOCTh MOCAAKH MBbICOKA, B Npouecce MeTtabomus-
ma Genka aMMHAaK MOXeT HaKalUTMBaTbhcA B Bofe. B aToM ciyuae Heob6xomu-
MO ofecrneuHTh MaKCHMAJIBHO BO3MOXHBIH BOMOOOMEH, YTO MO3BONMT NOJ-
IepXXHBaTh KOHLEHTPALMIO aMMHaka Ha YpPOBHe Ge30MMacHOM i PhIGHI.
[ToBpiieHHe TeMIepaTypsl yBeIHUYMBAEeT AONI0 HEMOHHIMPOBAHHOTO aMMHa-
ka B pacrBope. Ilns B3pocno# papmyxHo#i ¢openu NeranbHas KOHLEHTpa-
uMA HeHOHW3upoBanHoro ammuaka (NH;) cocraBnser npuGIH3HTENBHO
0,45 mr N/n (1a6n. 7).

7. JleranmbHan KoxueHTpauus obuero ammuaka, Mr N/n

Temnepatypa, °c

pH

h) 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 ] 4
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OCHOBHBIMM CHMNTOMAMM TOKCHYECKOrO BO3HEHCTBMA aMMHaKa fB-
JIAIOTCA THNEPBEHTWIALMA, MOBbILIEHHaA BO30yaMMOCTb, KOMa H CYJOPOTH,
CHH>XXEHHe UYMCIIa 3PHTPOLMTOB B KpPOBH, MOBpeXAeHHe >kabepHOro 3MMTENNA,
H3MeHEHHA B JMHOepMHce, yBeludeHHe mnorpeGneHHsa Boabl. OpHaKoO 3TH
NpH3HaKH HCYe3aloT, ecliM pbiba MepeBOAHTCA B CBOGOAHYI0 OT aMMHaKa BOTY
[0 HcTeyeHHA 95 % cpenHero BpeMeHH BHIKHBaéMOCTH NpPH JAHHOH KOHIIEHT-
PalMH.

IloporoBas KOHUEHTpaUHA HeHMOHHM3HPOBAHHOTO aMMHAaKa NpH Hepecre
¢openu cocrapnaer 0,3—0,4 mr/n, npu pa3sutuM Mkpsl — 0,35 Mr/ia, npu
pocTe M pa3BHTHH 3MOpHOHOB M JMHuMHOK — 0,025 Mr/n, a 3ateM Bo3pacra-
eT B MAJIbKOBBIH Nepuop pa3sutHa o 0,44 mr N/n.

IIpy KkoHUEHTpauuun HeMOHW3HpOoBaHHOro ammmaka ot 0,10 no
0,15 MrN/n y papyxHoii popenn orMevaioTca BAJIOCTb, MOTEPA aNNeTHTa H
IJIOXOH POCT B TeYeHHMe MepBbIX ABYX Hefellb WIM BpeMeHHOe yXYHIICHHe
pocTa, HHOIJA Xe JaHHAasA KOHIEHTpalMs Ha POCT M OIUIaTy KOpMa BIITMAHMA
He oxa3sbiBaeT. Kax mpaBwio, ppi6a, akKnMMHpOBaHHaA K 3TOH KOHLEHTpa-
LMK, pacTeT B paubHediieM HopmanbHo. KonueHTpauma NH; 0,07 mMrN/n
He OKAa3bIBaeT HHKAaKOro Bpe/IHOTO BIIMAHHMA Ha PajlyHylo (opens mpH co-
JepXKaHHH B TeueHHe [UTHTENIbHOTO BpeMeHH (1abn. 8).

8. Kounnentpampis o6uero aMMuaKka, Boi3bIBaIOIIAA KOHIEHTPALMIO
HeHOHHM3HpoBauuoro ammuaka 0,07 mr N/n, B npecnoit (I1)
n mopckoit (M) Boae, Mr N/n

TemnepaTty pa BOOsI, °c
pH
5 10 15 20 25

I M I M I M I M I M
7,0 62 70 39 50 28 33 19 23 12 18
7.5 19 22 13 15 9 10 6 7 39 S
8,0 6 7 4 5 28 34 19 23 13 1,6
8,5 3 23 14 16 09 1,1 0,7 08 04 0,6

J1s ycneluHOro BhipalllMBaHMA pajyXHOH (openu HeoGxoaumo, YTo6bl
ypOBeHb aMMHaKa B BOJIie He NpeBbILlIaJl YKa3aHHOTro B Tabn. 9.

Ilpn yBenMYEeHHH CONEHOCTH MPOMCXOAMT YMEHbIIEHHe MPOLEHTHOTO
COMEPXKAaHUA HEMOHH3UPOBAHHOrO aMMHMAKA B BOOE NpH N06BIX 3HaYeHH-
ax pH u mob6o#t temnepatype Boabl. NH; 3HauMTensHO MeHee TOKCHYEH B
MODPCKO# Bofe coneHocTsio 9—11 /o0, 4eM B NMpPECHOR WM BOME CONEHOC-

1510 33 °/00. IT0 CBA3AHO ¢ yMEHbIIEHHEM OCMOTHYECKOTO CTpecca IpH Npo-
ME)XXYTOYHOM 3HaYeHHH COJIEHOCTH.

Hurpursi (NH3) n murparst (NO3). B ecrecTBeHHOM KpyroBopore
o6MeHa BEIeCTB BO3HHKAIOT ClieAyloLiHe 3Tanbl OKHUCIEHHA 230Ta: HOHM3K-
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9. KoHUeHTpauus aMMHUaKa ANA Ky IbTHBHPOB2HHA paayxHoit ¢openx, Mr N/n

YposeHb O6uiero HeunoHu3upo-
BaHHOTOQ
KenaTenbHblit 1,0* 0,5** 0, *** 0,005
Ipue MneMbii
B TeyeHUe ITHTENbHOTO 3,0* 1,5%* Q,3%** 0,015
cpoka (cBbie 14 gHeit)
B TeueHHe KOPOTKOTIO 5,0* 2,5%* 0,5*** 0,025
cpoka (mo 14 nHeit)
Heinpuemnemblit (3amMeTHOe 8,0* 4,0** 0,8*** 0,04
CHH)KeHHe THLUeBOH aKTHB-
HOCTH)
JleTanbHpIR 15,0* 8,0%* 1,5%%* 0,08

*  pHnpu 20:C -170
** pHopn 20 _C- 17,5
***pHnpu 20 C - 8,0.

poBaHHbIii aMmuak, wiM ammoHmit (NH,), ¥ HeMOHM3HpOBaHHLIA aMMH-
ak (NH;), nurpurer (NO3) u autpatsr (NO3). HUTpuTBI MOT'YT BBI3BIBATH
OKUCTIeHWe [ABYXBAJIEHTHOTO jese3a reMoriiobMHa KpOBH B TpeXBaJIeHT-
HOe ene3o0 MeTareMornoOMHa, HECTIOCOOHOro MepeHOCHTb KHUcinopond. Tok-
CHYHOCTh 33BMCHT OT BPEMEHH 3KCNO3MLUMH H pa3mepa pbiObl, HanbGobLIyIO
YCTOMYHUBOCTb NMpPOABIAIT ManibkH. JIna panyxkHod dopenu Mopor roKcuy-
HOCTH HMTPUTOB KoneGnercs or 0,1 go 1 mr/n. HUTPHTBI ABNAITCA HEYCTOM-
UMBBIMH COJIAMH, NMPOABNAIOUIMMH TEHIEHLIMI0O K OKHCIIEHHI0O B HUTPATbI NPH
BBICOKOM COIepXkaHuu kucnopoaa B sofe (80—100 % HacblLEHHA) .

Buonoruueckoe OKHCIIEHHE HHMTPHTOB MNoA HOeicTBHEM OGakTepuit NpH-
BOAMT k 00pa3oBaHHI0 HUTPaTOB, Gonee CTAOMIBLHBIX H ABNIAIOIKUXCA TOK-
CHYHBIMH NMILb TIpH BBICOKOH KoHueHTpauuu — 100—300 mr/n. HurpaTsi
PeNKO [OCTHIAIT TOKCHYECKOH KOHUEHTPAUMH NMpU XOpOoLIeHd NMDOTOYHOCTH,
HO BIaroNMpHATCTBYIOT PA3BHTHIO BOIOPOCTIEH.

Kectkocts Boapl. KoHueHTpalus OBYXBaJeHTHBIX KAaTHOHOB (B ocHOB-
HOM KallbUMf M MarHus) B BOHE OfnpefeNsieT ee XKECTKOCTb, KOTOpas Bbl-
paXkaeTcA B Mr - 9KB KaJbLuA WIH Marhua B 1 1 Boapl (1 ML - 3KB KecCT-
KocTH paBeH 20,04 mr/n xansuusa wiM 12,6 mr/n maruus). UHorpa xecr-
KOCTh BBIpaXaioT B rpagycax. OauH HeMeuxHil rpafyc paBeH 0,36 Mr - 3kB/n
win 10 Mr kansuus Ha 1 1 Bofbl. JKectkocTs B mpepenax 3—7 Mr - 3kKB/N
wix 8—12 rpan GnaronpuArtHa s pasBUTHA ¢openn. OueHb MATKad H
OuYeHp JKecTKasd BOJA MAJIONpPHIrOAHA A KYNbTHBHPOBaHWA pbuiGut. Jlns
YBEIIHYEHHA XECTKOCTH NMPECHON BOMABI HCNONB3YIOT H3BeCTh. ColeHas BOMA,
KaK NPaBHJIO, KECTKaA.

Ceer M ocBemeHHoCTh. EcTecTBallias NepHOJHYHOCTb CBETa Bbi3bIBA€T
BbIE/IEHHEe TOPMOHa pocTa H aHAGPIHWEUKMX CTEpOBOORA 2 TaKXKe MOXeT
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BJIUATE HA [BHraTeNIbHYI0 aKTHBHOCTh pbIGLI, OHOBPEMEHHO CTHMYJHpPYA
ACATENIBHOCTD IHTOBHOHOH jkefle3bl. 3aBHCHMOCTb pOCT2 OT CBETOBOIO
NepHOAa ONpenensieTCs CTHMYNMPYWOILHM BIHAHMEM YIJIHHEHHOTO CBETO-
BOro pe€HMa H TOpMO3AIIUHM YKOpOYEHHOro, a TakxXe TpebyeT wis cBoero
IpOsABJIEHUA MO MeHbllIeH Mepe 6—8 Hemens.

TemnepaTypa Bblllie HIH HWKe ONTHUMAIBHOH I pocTa phIGbl OGBIYHO
MojaBJifAeT DPOCT H MOXET YMeHbLuaTh BiMAHMe ¢oronepuona. Tam, rme
Ce30HHbIC KONEOIHHUA TeMINepaTypbl HE3HaUMTENbHbI WIH OTCYTCTBYNOT,
BJIHAHHe (OTONMEPHONA HA HAYA/IO NOJNIOBOTO CO3PEBAHHS MOXET ObITh pe-
wiaowum. Ilpn conepxasnu ppIObl NMOJ OTKPHITBIM HEGOM HHTEHCHBHOCTD
CBETa NOMKHA KOHTPONMPOBATbCH HaBeCaMH WIM yCTAHOBNEHHbIMH B Gac-
CeHHaxX IUIaB2IOMIHMH KPbILIKAMHU-9KPaHaMK, 3aKpelVIeHHBIMM HENOABMX-
Ho. [lpomonmxurenbHocTs ¢oTomepuoga Moxer GbITh KPHTHYECKOH IJIA pa3-
BHTHA TOHAJ| miepell HEpecTOM, a MoJIHAA CMeHa (a3 (HeHb—HOYbD) MOXET
OTPHLATENIBHO CKa3bIBATbCA HA POCTe M YTWIM3auuH kopma. Oxpacka ¢o-
peJi TaKXKe U3MEHAETCA B 3aBUCHMOCTH OT OCBELLIEHHOCTH.

B npupone HMHTEHCHMBHOCTb CBETa Me[JIEHHO BO3pacTaeT M Me[UIEHHO
noHwxaerca. IIpy BHe3anmHOM BKIIIOUEHHH APKOro CBeTa papyskHas ¢openb
Befler cebf GecriokOHHO, HaYMHaeT MeTaThCA W OUTHCA O CTeHKH BacceifHa.
ITostoMy B HOYHOe BpeMs clepiyeT u3beraTh MOMb30BAHUA CBETOM, 33 HCKIIO-
YeHHeM aBapMHHBIX CHUTYauM#, a B MOMeUIEHHAX O€3 OKOH — NPHMEHATDH
aBTOMAaTHYECKO¢ BKJIIOUCHHE CBETA Yyepe3 peocrar.

[IpaMoi conHeuHbIA CBeT ryOHMTENbHO AEACTBYeT Ha MKpY H cBOGOX:
Hpix 3MOpuoHOB dopenu. OcMOTp MKPbI ¥ IMOPHOHOB cneflyeT MPOBOOMTS,
HCIIONb3yA JIaMIIOYKY MoIHOCTbIo 40 BT ¢ BiiioueHHeM Ha 10 MuH 2 pa3a
B cyTkH. MHkyGaumio MKpbl U BblAepKHBaHMe 3MOpPHOHOB NMPOBOJAT B TeM-
HoM nomeieind. Monoms M B3pocnas pbiGa NpeANoOYMTAIOT pacCeAHHBIH
CBeT.

BbipamuBasHe payxHoOu ¢dopeny NMpHU TpeX YPOBHAX OCBELIEHHOCTH —
0,2, 2 u 20 nK noka3ano CHHXXeHHe TeMIla POCTa MPH OCBelleHHOCTH 0,2,
a npu ocseweHHocTH 2 M 20 Nk pasnuuuit B Temrne pocra He 6put0. Qopens,
BbipalieHHas npu ocBewieHHocTH 0,2 ni, Gbuta MeHee NOABWXKHA M aKTHBHA.
B 10 X%e Bpemsa y Monoau Maccoit 0,4—7,5 r npu ocBemieHHOCTH 30 nK mpo-
UCXOIMT 3aMejJieHMe TeMna pocTa, a npu 100 nx MonoAp pacTer Tak e,
KaK [PH eCTeCTBEHHOM OCBElLeHUH.

Conenocts Bonbl. IlpH KynpTHBHPOBaHMH B MOPCKOI BOHe pajyHas
¢dopens [ONKHA OCYIIECTBIIATH OCMOPETYJIALMIO, T.€. MOANEpXKUBATh KOH-
LIeHTpAlUMIO COJIeH B TKAHMAX M OpraHax MOCTOAHHO HA OJHOM M TOM Xe YpOB-
He. IlotpeGnexue BOABI M 3KCKpeuua cosneit (ocmoperynauus) TtpeGyer
NOMOJITHUTENIBHOTO PacXoa 3Hepruu.

HauGonee 3HauMTenbHbI TeMn pocTa MIA KaXAOro BHa peif HaGitio-
[aeTcA NMpH BNOJIHE ONpele/ieHHOR COJIeHOCTH, WA onHux — npu 0 %, (npeé
HaA BoHa), WA nOpyrux — npu 10—12 %, (M30TOHHUUECKAA COJIEHOCTH, oo-
OTBETCTBYIOLIAA OCMOTHYECKOMY JaBJIeHHI0 XHIKOCTei Tella pbiGbl), mm
TpeTbHX — Mpu 28-35 %, (MopcKas BOM2) .
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B nepuon cMonTHGUKAUMK Y JTOCOCEBBIX PbIG MPOUCXOAMT PU3HONOTH-
yecKas MepecTpofiKa OpraHM3Ma, B pe3ynbTaTe KOTOPOH OHH HAYHHAKT BhI-
[epXHBaTb OKEaHHYeCKYI0 CONEHOCTb. Y pamykHo# ¢openu He MpPOHCXo-
IUT CMONTHGHIKAUUH, ORHAKO OHAa XOPOLIO MPHCNOcaBGNUBaeTcs K MOPCKOi
BOE.

IIpy onbITHOM BBLIPAIIMBAHMM MOJNOMM pafyXHO# (OpeNH B BOmE pa3-
JIMYHOH CONIEHOCTH HA CYXHX TpaHy/JIMpOBaHHbIX KOpMax (BJIa)KHOCTbIO
13 %o) penenta PTM-6M u PTM-5B (ta6n. 10) cyTouHas no3a xOpma 3aBH-
cejia OT TeMIMepaTypbl H Macchl puibbl. IInoTHOCTE MocankH priGbl M comep-
)KaHHe PpAaCTBOPEHHOrO KHCIOpoJa B KOHTpone (NmpecHas BOMA) M ONbITE
(comoHoBarass Bofa) GbuTH onmMHaxoBbIMH. Papyxnas dopens Ge3 akknu-
MAalMH NMepeBOJNIACh B BOILY COJIeHOCTbIO 5, 10 4 17 %, .

B pe3ynbrate npoBeAeHHBIX 3KCIIEPMMEHTOB OLUIO YCTaHOBJIEHO, YTO
conedocts 10 10-12 %, MOXeT oka3bIBaTh MOJIOXKHTENAbHOE BIMAHWE Ha
TeMII pOCTa pajfyXHo#i ¢opeu.

OnbiThl nmokasanu, 4ro peiba Maccoit 0,07—0,2 r HauGONee UHTEHCUBHO
pacrer B mpecHO# Boje, a y pbi6rr Maccoit 0,14—0,4 r temn pocra B cosI0-
HoBatoit (5 %,) M mpecHodt mopme ommHakoB. ComepxkaHue pbibbl Maccoit
0,3-1,1 r B Bofie coneHocrbio 5,6 %o HAaeT yBellMueHHe npupocTa Ha 14,3 %
M0 CpaBHeHHI0 C NPHPOCTOM INIpH COAEPXAHHM B MpPEeCHOH BOMAE, a IJIA PbIGbI
maccoit 1,0~10,0 r npupocr cocraBwn nouru 6 %. Conexocrs 10 %, nefcr-
ByeT OTPHUATEJIbHO Ha ¢openb Maccoi ot 0,3 po 10 r. Pri6a Maccoit cBbliue
10 r Haubonee GricTpo pacrer mpu coneHoct 10 %, , a Maccoii cBoiute 14 1 —
TpH coneHOCTH 17 %, pu 3TOM yBeNHUeHHe MPHPOCTA B CONIOHOBATOH BOJE
nocruraer 2—7 % MO CpaBHEHMI0O C MPHPOCTOM B NpecHOi. CHIkeHHe Temna
pocta y peibel Maccoii cebiwie 30 r Habmopamoch Mpu coneHocTH 16,5 %,
(cM. TaGn. 10), uro, oueBMOHO, GBUIO CBA3AHO C BBICOKOH IUIOTHOCTBIO
nocagku poibel (Mo 130 kr/mM®) M HUIKHM cofepKaHHeM KMCJIOpOda Ha
BTOKE (7 Mr/n) NpH MHTEHCHBHOCTH BO1006MeHa 6 pa3 B yac.

Ilpu pmMrtensHOM copepxaHuu pamyxHo#t dopenu (115—150 cyr) B
BOMe conieHocTpio 16,5—17,5 %, M mpecHoll Bome TEHOEHUMA K yBeTHYEHHIO
TeMIIa pOCTa B MOPCKO# Bofie coxpaHwiach (taGm. 11).

YBenuueHne Temma pocta MojiogM Maccoit 0,3—1,1 r B CONMOHOBaTOI
BOAe MO CPaBHEHHIO C MPECHOH COCTaBWIO OKOJIO 14 %, a Gomee KpymHO#
pB1Ger (Maccoi 1o 180 1) — no 7% (cM. rabn. 10 u 11).

IIpH BhIpamiHBaHMM paflyXHOW ¢OpenH B MOPCKOH M NpeCcHOH BoAde B
TeueHue 35 CyT M yBeNnuuYeHMM CYTOUHO# HO3bl KOpMa B 1,5 M 2 pa3a OTHO-
CHTEJIBHO TeMIla pocra ppIi6 B CONMOHOBaTOH BOJAE COXPAHHWIACh Ta Xe TeH-
ACHUMA ¥ 3HAUKTETLHOTO ero BO3pacTanuaA He oTMevanocs (1abm. 12).

B3Belwennnie BeuiecTBa. AGCOMIOTHO YHUCTOH BOABI B NpHporne He Obl-
Baer. Jlaxe OOXIeBaA BONA COOEPIUT PpACTBOPEHHLIE Ta3bl H PaAIHBbIE
CONH. B3BelwenHsle BemiecTBa mpeAcTaBiAlOT coGOi TBEpAbIE YACTHIBI Pas-
MepoM okollo 0,45 Mk, BKioualomHe 371EMEHTBI OCaKa, OPraHUYECKOTro
BeulecTBa (OCTATKH PAacTEHHH, XHBOTHBIX, YACTHLLI KOpPMA, ¢exanuu), a
TaKXEe KJIETKH (HUTOINIAHKTOHa H ApPYrux MHUKpoopraHusmoB. Hanwiue
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10. Pe3ynbTraTh! BHIPALIMBAHHA MONIOIH paayxHo#i dopenu
B NpecHOH H CONIOHOBATOH BOAE

—

Macca puib, r ConeHocTb, Temnega'ry- CyTroYHniit | OTHOLIEHHE NpU-
%o pa, C npupocr,r |pocra B MOPCKOit
CTApTOBast | KOHeyHasd BOJE K NPHPOCTY
' B npecHoN, %
0,3 1,0 0 134 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 13,4 0,057 106,3
3.1 6,1 0 14,8 0,100 100,0
3,1 6,5 57 14,6 0,113 106,6
45 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 1049
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 1019
20,2 34,5 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
32,7 494 v 16,5 14,5 0,557 98,2
49,2 64,7 0 15,3 0,517 100,0
50,2 69,2 17,2 11,9 0,633 106,9
93,0 1357 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, Pe3ynsraThl BHIPaLIMBAHHA paayxHo#l (popenu B npecHoit ¥ conoHoBaTost BoAe

Macca phi6, T CoineHocTb, Temnega'ry- Cyrounrt | OTHOLeHHe NIpH-

%0 pa, C NpHPOCT, I |pocTa B MO pCKOK

CTapTOBax | KOHeYyHas BOfle K NPHPOCTY

B nipecHO#, %

32,3 150 0 14,6 0,785 100,0
327 149 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

TOHKOMHMCIIEPCHOHHBIX B3BeCeH yXy/uIaeT YCIOBHA Pa3BUTHA HKpbI, 3MGpHo-
HOB M JIMYMHOK paflyxHO# ¢openu, MOXKeT IPHUBECTH K 3aJiepXKe B pPOCTE,

CHIXKEHHIO CONPOTHBIAEMOCTH Gone3HAM H faxe K rubeny.
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12. Pe3ynbTaThl BoIpalliHBaHHA PaRykHO#i dopenn
B NPECHOIt H CONOHOBATO! BOAE NMPH PATHIHBIX CYTOWHBIX J03aX KOpMa

CyTtouHas Macca pbi6, KCoJeHOCTb, Temnega CyTtoutbift | OTHOLLCHHE MPH-
no3a, Hop- %0 TYPA, npupocT, | pocra B Mopcko#t

Ma cTapro- KOHew r BOfe K NpHPOCTY

Bas Has B NipecHOR

1 1354 171,0 0 15,0 1,017 100,0

1 141,2 177,0 17,0 13,2 1,023 103,5

1,5 135,4 171,9 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

MexaHnueckoe AEHCTBHE TaKHX YacTHI[ NPHBOOMT K 3aKYNOPHBaHHIO
Kabp WiH BOCNAIEHHIO *kabepHbIX KpbllieK. TOHKOOHCIEPCHOHHbIE B3BECH
CO3[aioT Gonbmyxo MOBEPXHOCTh IJIA pocTa rpuGOB M OaKTepHit U MOryT
clocoGCTBOBaTh pa3BHTHIO Gojie3Heil. BaBellleHHble yacTHIBI MOryT abcop-
GupoBaTh M afgcOpGMpPOBaTH pa3NiMyHble XHMHUYECKHe BellecTBa. 3HauMTelb-
HOe MOCTYIUIEHHEe B3BEILIIEHHBIX Bellec B MOXXET BbIBECTH M3 CTPOsA 3amop-
Hyl0 apMatypy, YXYOILUHTb YCIOBHA HabGiioneHHs 3a pbibOi H BbI3BaTh HEOO-
XOOMMOCTb [OMOJIHMTEJIbHOM OYMCTKH OacceHOB OT HAaHOCOB H CHH3MTb
NHLIEBYI0 aKTUBHOCTb PbIGhL A0 HYJIEBOH.

B3pelueHHble BewecTBa B KOHuEHTpamuH 1200 Mr/nm cHMXAwT oIIofo-
TBOPAEMOCTb HKpbl papyxHo# ¢openu. OHH CHMXKAIOT BBIKMBAEMOCTb MK-
pbl, SMOpHOHOB M JIMYMHOK, Hapyllaa ra3zoo6MeH. MenkHe YacTHMLbI 33 cueT
abpa3HBHOIro BO3ACHCTBUA MOTYT MOBPEXKIATh HKPY, CHOCOOCTBYIOT NPOHUK-
HOBEHHMI0 B Hee MaTOTeHHbIX OPraHH3MOB. YBe/IMUeHHe KOHUEHTPALHK B3BE-
wieHHBIX yacTy oT O no 110 Mr/n BLI3BIBaeT OTXOA MKPhI NIpH HHKybGauuu
no 75 %. B3BeleHHble B BOJE YaCTHLBI, Oceliasi, IPWIMIAOT K NOBEPXHOCTH
HKPHHOK, UYTO BbI3bIBaeT MX rubesyib B pe3ysibTaTe HapylleHHA KHCIOpOA:
Horo obmMeHa. To e camoe NPOHCXOAMT cO CBOGOOHBIMH 3MOpPHOHaAMH.
Ilpu copepxaHWH MOJOOM, TOBApHOH pbIObI, MPOM3BOAUTENEH KOHIEHTpa-
M B3BeCeH He JOJIXKHA NpeBbILIATh 25 Mr/i.

KparkoBpeMeHHOe yBenmueHHe MyTHOCTH (B TeueHHe 2—3 CYTOK) NpH
npo3payHocty Bodbl Gosee 30 .M He OKa3BIBaBT BIIMAHMA Ha MaubkOB. B
eCTeCTBEHHBIX YC/IOBMAX, eC/IH KOHUEHTPALUA B3BellleHHbIX BelecTB AOCTH-
raer 35 Mmr/n, cny¢ra 2 vaca pagyxHasa ¢openp HauMHaeT HCKaTh yGexw-
Ile H NpeKpaluaeT NHTaHHe, XOTA 3Ta MYTHOCTb He NpHYMHseT efft Bpepa.

Hedrenponyxtsi. IloBepxHoCcTh Tena puib, poTOBOE OTBEpCTHE, Xabep-
Hple JIEMECTKH MOKPBIThI C/IM3bI0, KOTOPasA MNPENATCTBYET MPOHHKHOBEHHIO

neptH. PapyxHan dopens, norpyxeHHas B Ma3yT M 3aTeM NOMElIeHHas B
YHCTYI0 BOAY, Yepe3 MHHYTY NOJHOCTbIO OcBoGOXpaerca ot sero. Ho ecnm
HeTb 3MYJIbTHpOBaHa 3HEPTHUHBIM IepeMEUIHBaHHEM BO BpeMs IUTOpMA
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WIH paclibUIeHHeM MOBepXHOCTHO-akTHBHOTO Beinecrsa (ITAB), 1o Beposr-
HOCTb e€ IpHWIHITAHUA K pbI6GaM pe3Ko BO3pacTaer.

Heo6xomuMo yuHTBIBaTb, YTO (popesnb, MOMelllcHHaA B MOPCKYI0 BoAy,
JOJXHA TOCTOAHHO 3arnarteiBaTh ee, Yyro6bl M3bGeXaTh HApYILIEHHH OCMOpe-
rynauun. Ilpu 3TOM B ee opraHM3aMe MOryT HaKalUIMBAThCA pacTBODHMbIE
KOMIOHEHTbl JUCIeprupoBaHHON HedpTH. Ecnm 3TH KOMIIOHEHTbI He NpPHYH-
HAIOT Cepbe3HOTO Bpeda B3pOCINIbIM pbif6aM, TO MPHAAIOT HEMPHATHBIA BKYC
ux Msacy. JletanbHbie MOporH BO3AEHCTBHA HEKOTOpbIX BHAOB Hedrtempo-
OYKTOB Ha pagyxHyio ¢opesib pHBeAEHbI HHXe.

Hedtenponykr JleTanbHbIt Mopor, Mr/n
T'aszonuH 60-180
JI3ensHoe TONNIKBO 300-4000
lMoporperas Hed1h 1000-150000
Cma3oyHoe mMacno 3000-180000

Anvonnsle ITAB, HedTenpoagyKTbl OTPHUATENBHO BIIMAIOT H2 HKPHHKH,
JIHYMHOK, a TaKXe cllepMy pafy>KHOH (pOpesIH — OHa CTAaHOBHTCH HENOJBHXK-
HOH, H CKOPOCTb OTUIOJOTBOPEHHA CHUXKAETCA.

Toxcuueckne BemecTBa. XJIOp OKa3bIBaeT TOKCHYECKOe BO3ACHCTBHE
Ha MKpY M B GOibllei Mepe Ha cBOOOOHBIX 3MOpHOHOB. MHHMMalbHas Jle-
TaJlbHasgs KOHUEHTpaluA XJIopa WiA pagyxHo# ¢openu — 0,01 mr/n. B xyo-
pHpOBaHHOM NMUTLEBOK BoAe dopesib norubaer.

CepoBopopon maxe NpH OYeHb HH3KHX KOHUEHTPAaLMAX TaKxXe rybure-
JIeH wis QopenH.

TokcHYHOCTD pacTBOpOB, COHEpPXalIMX LMHK, B OCHOBHOM OOGYCIOB-
NleHa HOHaMH LMHKA M 3aBHCHT OT cocTaBa Bojbl. OHa yMeHbllaeTcs MpH
YBETHUCHHH >KECTKOCTH BOJbI, TeMIIepaTyphl, COJIEHOCTH H COIEpXaHHA
pa3nTUUHbIX B3BECEH W YBEIWYMBACTCA NPH CHWKEHHM KOHIEHTPAIHK PacTBoO-
peHHoro xHuciopona. KoHueHTpauus uuMHKa B oYeHb MATKOH BOJIE MpPH BbI-
palMBaHHKH ¢openn He poymkHa npesbiuate 0,03 mr/n. Ha pe3ynbratsi
KyJIbTUBMpPOBaHHA pafyxHo# ¢openu MOryr Takxe OKa3biBaThb BIIMsiHME
COe[IMHEHHA MeH, KaJMHA, NeCTHUMIBI ¥ CMECH TOKCUKAHTOB.

TokcHueckoe BO3eACTBHEe XHMHYECKHX BELLUECTB B BOLE MOXET B 3Ha-
YHTEJIbHOH Mepe M3MEHATbCA MOof, BIIHAHUEM TaKUX GakTopoB, KaK TeMrepa-
Typa, KOHLEHTpalUMs pacTBOPeHHOro KHCIOpOHA, COJIEHOCTb, BOIOPOOHBIH
NOKa3aTeslb, XeCTKOCTb BOMbI, BO3pPAacT pbiObl,“a pe3ynbTaThl B3aHMOIEHCT-
BHA 3THX (akTOpoB Jajleko He Bcerpa npeackasyemsi. Bor noyeMy KOHT-
poJIb 3a KaueCTBOM BOIbl fABJIAETCA HEOOXOOMMOH 4YacTbio pbIGOBOAHOIO
npouecca NMpH KYJIbTUBHPOBAHWH panyxHoO#i ¢openu. BHe3anHple H pe3KHe
H3MEHEHHA KayeCTBa BOAbI OOBIYHO NMPHBOIAT K CTPECCOBBIM COCTOAHUAM®
WIH paxe rubenu c¢openu. OgHako nocreneHHble H He3HAUMTENIbHbIE H3Me-
HEHHA B Cpelle MOryT1 HMeTb 0OJblIOe 3HaueHHE IPH BbIPAIIMBAHHHU, TaK
KaK, No-BHAMMOMY, XOTA ppI6a M XOpOLIO npuclocaGiMBaeTCA K pasyiHy-
HOTO poJa H3MEHEHHAM Cpefbl, HO AKKJIHMALHA AOCTHTAeTCA TOJBKO NMyTeM
nepexona Ha ApYroi yposeHb OOMeHa, 4TO MPUBOOMT K CHIDKeHHIO 3ddek-
THBHOCTH BbIPALLIHBaHHA.
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BOAOOBMEH K NNIOTHOCTb MOCAAKU ®OPENN
NPU BACCEANHOBOM METOAE BbIPAUIUBAHUA

BacceilHOBble YCTaHOBKH Il BhIpaluMBaHHA ¢opesH OTHOCATCA K IO-
Ny3aMKHYTbIM HJIH NPOTOYHBIM CHCTEMaM, B KOTOPBIX HCMONIb3YeTCA INpH-
pOmHAaa BOAA, NPOXOAAILAA Yepe3d CUCTeMy ONMH WIM Gonee pa3. B rakmx
CHCTEMaX MOXHO KOHTPOJIHPOBATb TeMIePATYPHbIH H KHCTIOPOIHBIA PEXHM,
pacxof, BOABI H CKOPOCTh TeYeHHMs, pacxojl KOPMOB H NpONecc KOPMIICHHA,
a TaKe 3abosieBaHHA pbIO.

Tpu BhIpammMBaHMM pagyxHo# ¢openn B GacceHHOBBIX YCTaHOBKax
C MEXaHHYECKO# mopauedd BoObl HeoGXOAMMO YYHMTbIBaTh OOJIblLIHE JHepre-
THYECKHWe 3aTpPaThi, KOTOpble HEeMOCPEACTBEHHO CBA3aHBI C BONOOOMEHOM
H IUIOTHOCTbIO NMOCAAKHU puIObI By GacceiiHe.

PapyxHylo ¢opesib MOXHO BpIpaiiuBaTh B GacceiiHax NMpH OYeHb BHICO-
Koif oTHoCcTH nocaaxu. Ho npu 3TOM HEOGXOAMMO CIIEIUTh 33 KAYeCTBOM
BOIbI, TAK KaK [aXke B NPOTOYHbIX CHCTEMaxX C YaCTOH CMEHOH BOJbI BO3-
MOXHO yXY/llIeHHe €€ KayecTBa [0 Mepe NPOXOXKACHHA OT OJHOrO KOHUA
GaccefiHa N0 ApYroro Miad OT TOYKH IMOCTYIUIEHMA [0 HEHTPANBHOIO CIy-
Ba. [Ipu BbicOKOH MJIOTHOCTH nmocagkH B 0Oacce HOBbIX YCTaHOBKAaX Ijpe-
KpallleHHe NMOAAYH BOAbI Aaxke Ha 5—10 MMH MOXeT BbI3BaTh BHICOKHH OTXON
pbi6bi. KpoMme TOro, HeO6XOAMMO YYHTBIBATh, YTO BBHICOKAf [NOTHOCTH NO-
CalKH pbIObl YCHWIMBaeT OIAaCHOCTb BcCNbIIKH 3a6oneBanuA. IlpaBunbHas
IKCINTyaTauMa 0acCeHHOBOH CHCTeMbl B TAKHX YCIIOBHAX BO MHOIOM 3aBH-
CHT OT KBaIH¢pHUKAUMH ppIGOBOOA, TAK KAK BBICOKAA IJIOTHOCTh MNMOCAaOKH
ppIGBI NErKO MOXET MPHBECTH K CTPELCOBBIM CHTyallMAM. MHorue ppi6oso-
Obl CYHTAIOT, YTO MAKCHMMAJIbHBIA pa3Mmep ¢OpeslH, KOTOpPOrO OHa MOXeT
OOCTHYb B PbIOOBOJHOH €MKOCTH, OrpaHHUYMBAETCA pa3MepaMH 3TOH eM-
KocTH. Ombit cogepxanua ¢openu JoHanbacona B GacceiiHax pa3MepoM
2x2x0,5 M (40-60 wr. Ha Gacceitn) npu ypoBHe Boae!l 0,3 M M CMeHe
Boab! 3a 10 MMH nokasan, yto B Bo3pacTe 3 ner ¢opesib MOXKET HMEThb Mac-
cy 3,2—4,3 kr. Ilpu BripamuBaHHM pagy’kKHo# ¢opend B aKBapHyMax OHa
HHOI/Ia JOCTHIaeT TAKOro pasMepa, YTO [1aXKe He MOXET pa3BEPHYThCH B HEM.
Taxum o6pa3oMm, NPoCTPaHCTBO, KAK NMPaBWIO, He ABIIAETCA JIMMUTHDYIOILIHM
¢axTopoM. Onnako npu 6acceHHOBOM BhIpalliMBaHUM GOpESIH MOXHO HOC-
THYb TAKOH IJIOTHOCTH NMOCafKH, YTO Jo6OH M3 moxasarened KayecTBa BOJbI
CTaHET IMMHTHDYIOILHMM [JIA JaJIbHEHLLIEero pocra ppibol.

TIpumeHeHHe BBICOKOA IUIOTHOCTH MOCaAKH M BOZOOGMEHA pe3KO CHH-
XaeT norpeGHOCTDL B MJIOWAAAX U 06beMaxX Iy BbIpalMBaHHs poibbl, a Tak-
X€ COKpallaeT NpOTAXKEHHOCTb BOAONOAAIOUIMX M BOAOCOpPOCHBIX CceTeH,
HO NOBBILIaeT TpeGoBaHMA K pbIGOBOOHOMY OBOPYHOBaHHIO, KayeCTBY BO-
Opl, 334acTyi0 Tpe6yeT NMpoBelileHHs BOAONOATOTOBKH.

B dopenesoncrse cyuiecTByioT HeCKOJIBKO METOHOB BelEeHHA XO3ANCT-
Ba, pa3tHYAIOIMXCA YpPOBHEM HHTEHCH(PHUKAUMH. ITO OOBMHBIH MeToHd, NpH
KOTOPOM IUIOTHOCTh NOCafIKH CPaBHHMTENbHO HHM3Ka M mocruraer 10 kr/m?,
MHTEHCHBHbIi — NpH TUIOTHOCTH mocaaxu 30-100 kr/m*, pacnpocrpanen-
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HblH BO MHOTHX CTPaHaxX, H CBEpPXHHTEHCHBHbIH — IpPH IUIOTHOCTH Mocaf-
ku 300—400 kr/m>.

EcrecTBenHO, pbIGONPOOYKTHBHOCTD BO3pacTaeT MNpPH HMHTEHCHHKa-
uMd dopenesoncTsa. Bmecte ¢ Tem HHTeHcmbHkauus TpeGyer BBICOKOroO
YpOBHA ocHauieHua. KpoMe Toro, MHTEHCHBHBIA M CBEPXMHTCHCHBHBIA Me-
TONB! BBIPALLMBAaHHA pamyXXHoi ¢openu B GacceliHaX TpebGyroT nonmyyeHus
MKpPBl H MosiogM 2—3 pa3a B rop, WiA TOro yro6nl NOBBICHTH IMOJIE3HYIO
3arpy3ky o6opynoBaHHA, YMeHBLUMTb ero mnpoctod. [loatomy B 3aBHCH-
MOCTH OT BbIOPaHHOro MeTOda BbipaluHBaHHA (OOBIYHBIA, MHTCHCHBHbBIH,
CBEPXHHTEHCHBHBINA) OINpENENAT 06beMbl MPOU3BOICTBA, YUHTHIBAA PuIGO-
NPOOYKTHBHOCTh KaXXIOro H3 HHX, a8 TaK)ke BbIOHpalOT OCHOBHYIO T€XHOJIO-
THYECKYI0 CXEMY BbipaliMBaHUA M NoaGupalor HeoOxomumoe 060pynoBa-
Hue.

Ina BeipamuBaHdA 50 T cQopenu B roa NpH IUIOTHOCTH MOCaaKH
10 KrIM3 norpebyerca okono 14 Thic. M2 NPOH3BOACTBEHHOH IUIOLIANH.
pumepHO Ha Takoit ke miomann (15 Thic. M?) NPH IUIOTHOCTH NOCAKH
40 xr/m® moxmo BbIpacTuTh 250 T dopenH B roj, a NpH INIOTHOCTH NMocCan:
k¥ 300 kr/m® Takoe KONMMYECTBO (popesin MOXeT ObITh BBIPALIEHO Ha ILIO-
mwapn B 4 Thic. M>. B HacTosIlee BpeMs B Hallleil CTpaHe IPOH3BOAMTCA
ppiGoBoaHOe 060opyAOBaHHe, MO3BoNAloLlee NoMyyarh 3a roxg mo 200 xr To-
BapHoit ¢popenu ¢ 1 M> paboyero o6bema.

Peurajoliee 3HayeHHe NPH KYJbTHBHPOBaHMH (OpeIH B NPOTOUHBIX
CHCTEMaX MMeeT ColepaHHe pacTBOpeHHoro kucimopord B Bone. Heo6xo-
[AHMO pa3jiHyaTh NMOHATHA “KOJIMYECTBO PACTBOPEHHOrO KHCIOpOna B Bole”
(3TO KONHYECTBO KHCJIOPOAa MOXeET GbITb HCMONb30BAaHO (OPENIbIO MPH [bl-
XaHHH H HM3MepAeTcad B Mr/n) H “cnenudmueckoe norpebieHHe KHCIOpoaa
dopenbio” (oHO M3Mepsercs B Mr/(kr - 4). 3HaHWe 3THX BEJIMUMH 4Ype3-
BbIYAHHO BaXKHO I 3KOHOMMYHOTO Be[I€HMA XO3AHCTBAa NDH BbIPALLHBA-
HHH ¢openn B 6aCCeHHOBBIX YCTaHOBKaX.

OpgHako Ha moTpebineHHe KHCnopoaa ¢openbio OKa3bIBAalOT BIIHAHHE:
Macca pbiObl, TemMnepaTypa Boabl, c6aslaHCHpPOBAaHHOCTh KOPMa H ypOBEHb
KOpMJIeHHA, IUIOTHOCTb MOCagKH pbiObl, IUIaBaTenpbHas aKTHBHOCTh, COJle-
HOCTb, BpeMA CYTOK, IOJIOBass H BOCIIPOM3BOJMTeJIbHaA aKTUBHOCTh. KpoMe
TOro, NMPHCYTCTBHe NHUOKCHIA Yriiepolia 3aTpyHdHAET HCIOJIb30BaHHE KHCIIO-
pona M3-3a cHHXeHMs BennuuHbl pH. Heobxomumo yuMThIBaTh, 4TO KHCIIO-
pol HeoGXoauMM He TOJIBKO A AbIXaHus ¢opesnu, HO ¥ WIA OKHUCIIEHUA
OpraHHYeCKHX BELIECTB, KOTOpble NOABAAIOTCA NPH BLIPALIUBAHUH DPbIOHI
B DacceriHax 3a CueT WIOBBIX OTNIOXKEHHH, HEHCNOIb30BAaHHBIX KOPMOB, 9K CKpe-
MEHTOB, XHOKHX BhIAENeHHA (popenHu.

Cneunduueckoe norpebneHHe XHCIopoda ¢openbio HEOTAENIHMO OT
pacxopa KHCIOpoaa Ha OKMCIIEHHE OPraHHYeCKMX BeLUEeCTB, KOTOpbie MOTYT
HAXOMTHCA B NMPHPOLHOM BomoHcToyHuKe. Kpome TOro, mpomyKTel XH3He-
neATeNnbHOCTH Gopelii MOTYT cofepXaTbcsi B BoJie B GoblieM WIH MeHblIEM
KOJIHYeCTBe B 3aBUCHMOCTH OT KOHCTpyKumH GaccedHa. Taxum obpasom,
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onpede/IHTh MOTPeGHOCTD B KHCIOpoAe H BoAe misa moboro cgopeneBoro
XO3AHCTBA JOCTaTOYHO CIIOXHO.

U3yyenue BIHAHHA BblllleNepeYUCIeHHBIX ¢akTopoB Ha 3¢ ¢deKTHB-
HOCTh NMoTpebnenua kucmopoaa ¢opensio NO3BoJAET ONPENeNTUTh IUTOTHOCTD
nocagkH pbiObl Ha emMHMLY oGbeMa H HHTEHCMBHOCTh BOJl0OOMeHa B Heil.
IIpn ncnonb3oBaHHH NMPHPOJHOHK BOABI Ge3 OKCHIeHaUMH IUIOTHOCTh MOCaf-
KH pbIObI, NOA KOTOPOH MbI NOHHMaeM KOHIEHTPALUMIO pbIObl B E€OUHMIE
o6bema (B kr/mM®), a I MKpPbl H BBUIYIHBLIMXCA 3MGDHOHOB HX KOJH-
yecTBO Ha 1 M?, H BOOOGMeH B3aHMOCBA3aHBI. IIpu onpepneneHHOH TeMIle-
paType BOOBI H ONpelelleHHOW HHOWBHOyallbHOH Macce pbIGbI KOJHYECTBO
pPacTBOpEHHOI0 B BOIe KHCJIOpPOZa COOTBETCTBYeT CTPOTO OINpelesicHHOMY
KOJIHYeCTBY pbiObl, ¥ NpHU YBEIHYEHUH KOHUEHTPAUMHM pbIObl HeoBXOOHMO
COOTBETCTBEHHO YBEJIIHYHBaTh BOJOOOMEH.

IIpn GacceiiHoBOM pa3BeneHHH ¢openHu, KOTga NPHUMEHAIOTCA BBICOKAA
TUIOTHOCTh NMOCaAKH pbliObl H MHTEHCHBHBIH BOJOOOMEH, 1A HENoJIOBO3pe-
npIX ocober Ha cneumpmueckoe norpebieHHe KHCIOpoAa, NIOMHMO KavecT-
Ba NpPHPOAHOH BOAbI, BIHAIOT ITIaBHbIM 006pa3oM TeMnepaTypa BOAbI, HHIH-
BHOYyaJibHaAg Macca ppibbl, cOallaHCHpPOBaHHOCTh KOpPMa H YpOBeHb KOpMIIe-
HHA, IUVIOTHOCTb NMOCaAKH pbIObI M pacXod KHCIOPOAAa Ha OKHCIIEHHE Opra-
HHYECKHX BelecTB B HacceiHe.

Mpu temneparype 15—18 °C (BepXHsas IpaHHIA TeMIEpPaTypPHOFO ONTH-
MyMa) H NPUMEHEHHH TecTOOOPa3HBIX M rPaHYNHPOBAHHBIX KOPMOB OaslaHc
comepXaHuA KHclopoaa mis GacceitHa pabounm oGvemom 1 m® npu Bomo-
o6meHe 3 pa3a B yac M IVIOTHOCTH Mocanku dopenu 25 kr/m> crenyrommii:
90 % xwucrmopopa norpebnserca ¢opensio npH ObIXaHHM H 10 % uper Ha
OKHCIIEHHE WIOBBIX OTJIOXKEHHMH, OCTaTKOB KOPMa, 3IKCKPEMEHTOB ¥ XHUIKHX
BoifeneHuit ¢openu. IIpu Gonee Hu3koH Temneparype, a Takxe B Gacceid-
HaX ¢ KpYTOBbBIM TOKOM BOIbl H LEHTPaJIbHbIM BOMOCIYCKOM [1ax<e IpH
YBEJIHYEHHH IUIOTHOCTH MNOCAAKH pbIOBI M COOTBETCTBYIOLUEM YBEJIMYEHHH
MHTEHCHBHOCTH BOOOOMEHa NpHBeENeHHble [IaHHble N0 NOTPeGIEHHI0 KHCO-
pona 6ynyr 6nu3kH K AeicTBuTenbHpiM. HeoGxogumo OTMETHTH, YTO npak-
THYECKH OTCYTCTBYET KHCJIIOPOAHBIH OOMeH yepe3 BOIOHYI0O IOBEPXHOCTb.

Tabnuua 13 cocraBiieHa Ha OCHOBaHMM aHaJIM3a TEOPETHYECKUX M IMIK-
pPHYECKHMX [OaHHBIX IO BbIPALUMBAHHIO pafyxHo# dopesiH B GacceiHax IpH
IUTOTHOCTH MOCagkH g0 60 xr/m3, nonyueHHslX B lBeuuu, ®PI', CIIA, T' P,
[THP, CCCP (BHUMIIPX).

Bocrnonb3oBaBuiuch ypaBHeHHEM olipefelieHHa 6anaHca KHCIOpoaa B
HENMpPOTOYHOM KaplOBOM MpyAy, a TaKKe JaHHBIMH MO NOTpeblleHHI0 KUCIIO-
poaa ¢openbio B GacceiiHe, MOXXHO COCTaBHTb Clledyloiliee YpaBHeHHe KHC-
JopoaHoro 6ajiaHca pr1GOBOIHON eMKOCTH:

0,9 (0; - G;) nv=0,4P, (1)

rae 0'2' H 0;-— COIepXAHHE PACTBOPEHHOIO KHCIIOpoda Ha BTOKe H BBITOKe, Mr/n;
n — cMeHa BoAsl B GacceliHe, pas B uac; v — paBGouudt 06beM pEIGOBOQHON eMKOCTH, 13;
O3.q — cneunduueckoe norpebneHHe KHCiopoda pamyxHoH dopensio, Mr/(xr - u);
P — o6mas macca pbibhl, KT.

25



9¢y Olv +v6E 99t LEE HIE S6T E€LT HST 8€T 161 091 ¢€#1 CTET OZ1 Ol #0126 0°0001
09 TI¥y 96€ OLE Obe BIE 86T SLT LST O¥T +H61 091 9p1 €1 TTT 111 $O1 6 0'006
99% ST 10y TLE +ve 1T€ 00 64T T9T T 00T T91 Lp1  #ET €T TITL 901 6 0°008
69y Tty ¢€Ob 8LE 6FE $TE COE T8T #9T 8¥T €0T 91 8PT 9E1 #TI €11 LOT 96 0°'00L
Ly 8¢y 60y T8E TSt LTE #$O0E 98T (9T OST SOT 991 OST 8€T 971 #IT 801 96 0°009
8y Lvy L1y L8E 09¢ 9t€ 11€ T6T TLT ST 80T 891 TSI OpI LTY SIT OI1 86 0'00S
6 09 Oty +6E 89¢ SbE OCE L6T 8LT 09T HIT TILT SST TPI O€ET S8II TIT 66 0°00%
00 OLY 8ty ++Ob 9LE 0SE 9T 0t S8T #9C OIC 9LT1 091 9pl €€1 €TT #IT  ZO1 0'00¢
TS 06y 9S¥ TP 06E 9t BEt 9it ¥6L vLT O0€7 T81T 89T TST 81 9T1 611 SO1 0°00¢
6bS ¢IS 9Ly T¥v 01y $8E 09¢€ 9€€ TIe 06T #pT 61 9LT 191 9¥1 €€1 9ZI 111 0'001
IsS LIS 8 8FY iy 06€ $9¢ Obe 9I€ $6T 0ST L61 LLT T9T L¥1 €1 8T1 TI1 0'06
966 +¥IS 98y ISy 8IP G6E OLE TVE OCE 86T 9ST 861 6LT 91 8¥1 SE1 8TI €11 008
89S 8IS S6¥ T9% ey 000 TLE +HbE STE €0€ 09T 00T 181 991 61 9€1 Ol 11 0oL
LLS 8tS v0S L9 ey HOP 6LE TSt 8TLE LOE 9T +HOT €81 691 IST S8E€EI TET 911 0'09
08¢ 9¢¥S 11S SLy Levy 60 +BE SSE 7€ OIE 89T LOT 981 ILI €ST 6E€l €1 8II 00§
06 0SS 9IS 8Ly Ty TIv 98E 6SE Se€ $IE OLT OIT L8T €LT SST Il SE€T 611 (1 4
§65 SSS OIS 08y 9%y 91y 06 <T9€ 6£€ SIE CTLT TIT 681 LT LST +#¥1 LET OC1 0'0F
009 19§ LTS 68y TSP Tlb 96t 89€ €€ OLE €LT HIT +v61 9LT T91 91 8eT 1IC1 0°s¢
809 995 UTES 6y 6S¥ LIy B6E PLE O0SE STE ®LT S8IT 00T T81 91 8pI OF1 TTI 00t
919 €LS 8¢S 00§ OL¥y Ovy OIr 98¢ 09¢ +ee 08T 1TT +0T +81 991 OSI Tvl #TI 0'sT
€9 065 0SS SIS 8Ly Lvy 61F +6E€ 99¢ I+ 88T LTT 80T 681 OLI +SU 9vl  6C1 0'07
0S9 T09 <T9S TS 88y 8SY Oty Oy 9LE 8YE 06T ¢€€T #IT T61 8LT 091 OST O¢l Q'ST
TL9 979 +8S O¥S OIS 9Ly 9vy 0Ty 06t 098 #0€ 1vT OTT 00T <T8T 991 GS1  sgl 0°01
¥6L 8EL 089 TT9 SLS 9IS 88y OS¥ 91y T8E TSE 9TE TOE 9LT 9ST 9¢T LIT 00T Q'S
098 06L +v€L L9 079 OLS 8TS 08 Tvb +vIb 9LE €S5S¢ 0T 667 LT $ST SET 91T 01
068 118 SSL 869 <¥9 6§ o_ﬁ_mw~ 90 99 6IF 96t 99¢ PEE 01 S8BT $9T ¢€pT $TT M W

- - - - - - - - - - 00s1 - - - - 00T - 80°0

- - - - - - = - - - - 001 - - - - 0t - -
T} 0T | 61 | 81 Lt § 91 1 S I O O O 4 ¢ I} ot 6 8 L 9 S 14

D, ‘Twoe edAredouwa]

«I ‘9rad eooel

(& - 1) /3N ‘wendon on wowdox wrennesodur Aweds wuxA>
nHArWdoN ndu oeradod nonxAxred erodowony olonnadoalsed amuorgadiol] ‘¢

-3
o



Jlepasi YaCTb YpaBHEHMA KHCJIOpogHoro O6anaHca mnoKa3biBaeT KOJIH-
YeCTBO pacTBOPEHHOro KHCJIOpoaa B pbiGOBOAHOA eMKOCTH IIPH OTIpeJIeIEHHOH
TeMIiepaType BOMbl, KOTOPBIH MOKeET ObITb HCIOJIE30BAH pbIGO# MPH NbIXaHKH.
Kos¢pduumenr 0,9 moxaspiaer, yro 90 % KHciopoa HAET Ha [bIXaHHE
¢openu, a 10 % — Ha OKHCIeHHe OPraHHYECKHX BewiecTB B GaccelHe. Benu-
yuHa O; — copepXaHHe KHCIOpofa Ha BBITOKe — He [OJDKHA OIyCKaTbCA
HiKe 7 Mr/n, TaKk KaK HeoOXOOMMO NpeAyCMOTpPeTb pacxol KHCIOpoaa MpH
cTpeccoBbix cuTyaumsx. [Ipapas uacTh mokaseiBaer crnienudmuyeckoe norpe-
NieHHe KHCNopopa BCer pbIOOH NpH onpeae/IeHHOR TeMNnepaType H ONpeNe/cH-
HO#i HHIMBHAYAJIBHOH Macce pbiObl B YCJIOBHAX KOPMIIEHHA CyXHM IDaHyIIH-
pPOBaHHBIM KOPMOM IO COOTBETCTBYIOIMM TaOJIHLAM KO pPMJIEHHA.

[Tom MIOTHOCTBIO MOCAaAKH pbIObI MBI MOHHM2eM KOHLEHTPALHIO PbiObI
(wT. WM Kr) B equHuue pabouero obvema (1 m? win 1000 1), koTopyio
MOXHO PaccuMTaTs no popmyrne

W = Plv, (2)

rae W — NNOTHOCTh NocagKku puiGhI, KI‘/M3', P — oGuas macca peibbl, KT; v — paGouuit
06bem prIGOBOXHON eMKoOCTH, JI3.

TMonb3ysacy onpeneneHneM IUIOTHOCTH NMOCagKH pbiGel no dopmyne (2)
n ypasHeHHeM (1) u BbIpaxasa paboumit 06beM B JTMTPaxX, MOXKHO paccyu-
TaTh IUIOTHOCTb NOCaAKH pbibbl MO dopmyiie

0,9 (O} - 0}) 10001
W= , (3)
O2cn

rme n — 3apaHee 3afjaHHast BeNMuUHHAa (TaK Kak BoJooOMeH H MIOTHOCTh NOCaAKH B3aH-
MOCBA3aHBI U CBA3b 3Ta IMaBHBIM 006pa3oM 3aBHMCHT OT TeMNepaTypul BOOL! H HHAMBH-
AyankHOR mMacchl pbibbl).

U3 dopmynbi (3) nerko HaiTH HHTEHCHBHOCTb BOJOOOMEHa 7, HO MpH
3TOM 3a/1a€TCA IOTHOCTb MOCAAKH PHIGHL.

HeoGxopgMMO OTMETHTb, YTO ONpenesieHHe KHCIOpOAHOTO 6anaHca ¢
nmoMoubio ypaBHeHHA (1) npH HCMOJNB30BaHUM MPHPOHOH BOMBI C KOHIIEHT-
paiedt kucnopopa 0 100 % HacblilleHUst He OaeT HeOGXONMMBIX pe3ynbTa-
TOB, 3TO OrpPaHHYeHHE CBA33HO, BO-EPBHLIY, C KOJHMYECTBOM [OCTYIHOTO
mia peiGbl pacTBOPEHHOTO KHMCIIOPONA B BOJe, BO-BTOPHIX, C YBETHUCHUEM
3aTpaT JHeprMH Ha NpeONoJieHHe TEYeHHsd, a TakXKe C yXy/MUIEHHEM [PYTHX
YCIIOBHIA )XH3HEAECATEIIbHOCTH.

HUHTeHCHBHOCTP BOINOOOMEHa n HenocCpeCTBeHHO CBA3daHAa C pacXxolaom
BOMObI:

Q=nv/3600, 4)

rme Q — pacxon Bomsl, n1/c; v — o6weM pbiGoBooHOR eMKOCTH, m3.
CnepoBarenso, oOmmit pacxon BOObI, HeOOXOOMMOH A BbIPALUH-
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BaHHA OMNpeNe/IeHHOTro KONIHYecTBa phIGbI, HMEIOLIEH KOHKPETHYI0O HHOMBHY-
OyasbHY10 MacCy NpH KOHKPETHOH TeMNepaType, COCTABHT

PacueTs1, npoBelieHHble MO YpaBHeHHI0 KHcnopoaHoro 6anaHca B ppi16o-
BogHOM OacceriHe, ABNAIOTCA OPHEHTHPOBOYHBIMH H MOTYT CIIYXMTb OT-
NMpaBHOH TOUYKOH [JIA YCTaHOBJIEHHA KOHKPETHOH IUIOTHOCTH NMOCaAKH H
HHTEHCHBHOCTH BOJOOOMeHa B 3aBHCHMOCTH OT TeMIlepaTyphl BOJbI, HHIH-
BHAY&TBHOH Macchl BbIPaLIMBAaeMOM pbIObl, HCIOJIB3YEMBIX KOPMOB, Ka-
YyecTBa NMpHPOIHOM BOABI B KaXKAOM XO3AHCTBE.

BoT HexoTOpBIEe NPHMEPDI PacyYeToB.

Mpumep 1. HyxHo onpemenuTh MAKCHMANBHYIO IUIOTHOCTh NMOCAAKH pamyKHoMR
dopenu MHOMBHAyansHOH Maccoft 10 r npu Temneparype BOOAbl S u 15 C, HHTEHCHB-
HocTH BomoOO6MeHa 3 pa3a B yac H cOlePXXAHHH KHCIIOpOAa Ha BBITOKe 7 Mr/I.

PacueThl cnemyer npoBomuTh no Gopmyne (3). [lpu Temneparype BORBI S °c
copiepxaHue pacTBOPEHHOTO KHCNopoAaa nph 100 %-Hom HacelleHUH cocrapnser 12, 81,
a mpn 15°C - 1018 mr/n (cm. Tabn. 3), cneun(bnqecxoe notpebiieHne KHCAOpoaa
dopennio npu S °C cocraBnser 155, a npu 15 °C — 446 mr/(xr - 4) (cM. Tabn. 13).
Takum 06pa3oM, MAKCHMANBbHasA MIIOTHOCT MOCAAKH npi 5 © 15 °C cocraBut

0,9 (12,81-7,0) 1000-3 3
Ws = = 101,2 xr/m™;
155

0,9 (10,18~7,0) 1000-3
446

Wys = =19,2 xr/m>.

Ipu 3TOM B 0GOHX CTIy4YasX pacxop, BOOLI COCTaBHT

1000- 3

Q= 3600 = 0,83 n/c.

Takum o6pazom, NoBLILIeHHe TEMMAEPATy pbl BOABI MPU COXPaHEHMH TOM Xe MpPoy-
HOCTH BBI3BIBAET CHHXXEHHE IUIOTHOCTH NMOCAAKH pbiGeI. [INA yBenuueHHS MIOTHOCTH
NocagKy Heo 6XOMMMO yBETHYUTb BOIOOOMEH B pblGOBOAHOIM €MKOCTH.

Mpumep 2. HyxHO OMNpemennTh MAKCHMAIBHYIO JUTOTHOCTb MOCanKK pany »xHOH
dopenn maccoit 100 r npu TeMnepaType Bombl S H 15 °C, HHTeHCHBHOCTH BOIOO GMeHa
3 pa3a B yac, coepXaHHH -KHCIOPOaa Ha BEITOKe 7 MI/1.

Pacyetrsl cnemyer nposoputh o ¢opmyne (3). [Ipu temnepatype S °c coflepika-
HHue PACTBOPEHHOTO KHCNIOpPOAa MpH 100 %-HoM HacbhueHun cocraBnser 12,81, a npu
TeMnepatype 15 °Cc - 10 18 mr/n (cm. 'raﬁn 3), cneuudpnueckoe notpeﬁnelme KHCTo-
pona ¢dopensio npu 5 °C ~ 126,-a npu 15 °C -~ 360 mr/(kr - 4) (cm. Tabn. 13). Ta-
KHM 006pa3oM, MaKCHMANIBHAA MJIOTHOCTb NOCAIKHK COCTABUT

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

W = T = 124,5 kr/m>;
0,9 (10,18 - 7,0) 1002 - 3 ,
Wis = = 23,8 Kr/m”.
15 360 /

Ilpu aTom B 06oux cnyyasx pacxon Bomsl cocraBut 0,83 n/c.
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Puc. 2. CytouHoe u3MeHeHMe couepmaHHA PACTBOPEHHOTO KHCTOpOoAa Ha
BBITOKE:

I — npefien HacBILEHHA Boawpl Kucnopomom npu 17 °C; 2 — HHTepBan BIIKA-
HUSA KOpMNeHHsA Ha noTpebneHue xucnopona gpopensio

InoTHOCTs Mocagxu phiGbl NMPH OJMHAKOBBIX BOAOOGMEHE H mapaMer-
pax BOAbl TeM Bblllle, YeM GoJiblie MHAMBHIYaJIbHAA MacCa puIGbI H HHXKe
TeMIIepaTypa BOObI.

IIpy HCMONB30BaHHM NMPHPOOHOK BOABI IUIOTHOCTh NMOCAKH M BOOOG-
MEH 3aBHCAT OT HACBIILIEHHA ee pacTBOPEHHbIM KHclopomom (T1aGn. 14),
YPOBEHb HachllleHHA 3ayacTyio Hwke 100 %. OcoGeHHO 3TO HyXHO YYHTBbI-
BaTb IpH HCMOJIb30BAHHHM COJIEHOM BOIbI, B KOTOpO# pacTBOPHMOCTSH
KHCIIOpOJIa HUXXE, YeM B NPECHOM, M NMPH BBICOKOMH TEMIMepaType MOXeT ObITh
KPHTHYECKOH [y1d pbiGbl.

B Gacceiiie HeOGXOAMMO MMeTh MOCTOSAMHBIA 3aMac pacTBOPEHHOTO
KHCNIOpOJia, KOTOPBIA BBIPAXAeTCA B PasHULE MeXIY AonycTHMbIM (5 mr/n)
u ¢daKkTHYeCKHM (He HIKe 7 Mr/i) comepXaHWeM KHUCIOpoXa B BOJE Ha Bbl-
TOKe M3 GaccelHa, T.e. 3allac “Hage)XHOCTH JOJDKEH COCTaBJIATh He MeHee
2 mr/n.

Tax, mia pamyxHoi dopenu cpenHeirt Maccodt 80 r npu Temmeparype
Boast 9 °C cneundpuueckoe norpebieHye KHCIOPOJA B TeYeHHE CYTOK KO-
ne6anocs or 163 o 263 mr/(xr - 4). Ilocne o1noBa ¥ nepecamKu poiGb!
Ha clleflyiolWHe CyTKH creuuduieckoe norpebnenne KHCIOPOOa BO3POCIO
c 278 po 385 mr/(kr ~u4), 1.e.B1,5 pasa (puc. 2).

CrabwrbHocTs frouueurpalmu PacCTBOpEeHHOIo KHciopona B GacceiHe
fABJIAeTCA BaXKHbIM ¢pakTopoM. Ee koneGaHus B nepBylo ouepenb OKa3biBa-
0T BO3[CHCTBHE Ha NHILIEBYI0 aKTHBHOCTb H oIIaTy xopMa. Iloatomy pisa
nogaepxaHua OlNTHMAIbHOH NPONYKTHBHOCTH HeoOXomHmo Bce pbiboBOA-
Hble OlepalMH NPOBOOMTL TOJIBKO TOTHA, KOI[a e€CTh MOJIHas YBEPEeHHOCTb
B TOM, YTO KOHLEHTpaUMa KHcC/Iopofa 6yneT coOTBeTCTBOBaTh Heob6xoau-
MOMY yPOBHIO WIH NpeBBILIATH €TO0.

Heo6xonumMo NOMHHTH, YTO y pamyXHoi ¢openn NoTpeGHOCTD B KHCIIO-
pone B TeueHHe CYTOK HeomuHakoBa. Tak, Ha BhiTOKe (pHuc. 3) HpH TeM-
neparype Boast 17 °C, cpemmeit macce pbiGb1 210 T, MIOTHOCTH MOCAMIKH,
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14. Hacbiuiense npecHoil BOXb KMCIOPOAOM NPH pasnuiHoll TemMnepatype, Mr/n

Hacslienne, %

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 9,5 8,1 6.8
4 13,2 11,9 10,6 9,3 7.9 6,6
5 12,9 11,6 10,3 9,0 1,1 6.4
6 12,6 11,3 10,1 8.8 1.5 6,3
7 12,3 11,0 98 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
10 114 10,3 9,2 8,0 6,8 5,7
11 11,2 10,1 92,0 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 1,9 6,9 5,9 49
18 9,8 8,8 1.8 6,8 5,8 4,9
19 9,6 8,6 1,7 6,7 5.7 - 4,8
20 9,4 8,5 1.5 6,6 5,6 4,7
21 9,2 8,3 7,4 6,5 5,5 4,6
22 9,1 8,2 7,2 6,3 5.4 4,5
23 8,9 8,0 7.1 6,2 5,3 44
24 8,7 1,9 1,0 6,1 52 4.4
25 8,6 7.8 6,9 6,0 5,1 4,3

e

62 xr/mM® ¥ npu KopmieHnH 1 pa3 B 6 4 MaKCHMANKHOE NOTpebaeHHe KHC-
nopopa ¢openbio HabiogaeTCa CNycTa 6 4 Nocie pa3dayHd Kopma.

Cpenn pbiBOBOZIOB [0 CHX NMOP HeT €AMHOIO MHEHHA O IUIOTHOCTM, I1O-
caiki openn pa3HYHBIX pa3MepHO-BO3pacTHhIX rpynn. Kpome rtoro, He
YCTaHOBJIeHbI HOPMbl pacxofa BOAbl Ha eOMHHLY NPOAYKUHH H Ha eQHMH-

st

=~

24

>

#)
wyd
£ Puc. 3. Morpe6HocTs B kucnopone dope-
Sy M oGuielt Maccoit 100 KT, HHAMBULYANE
§° HOR macco#t 100 r (1), ¥ comepxaHue
8%’0 KUCTIOpOa B BOje nps BonooGmene

S 5 pa3 B yac B 3aBHCHMOCTH OT TeMIlepa-

x TYpHl (2)

[7%}
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iy pabouero ob6bema GacceiiHa B 3aBMCHMOCTH OT e€é KayecTBa M YpPOBHA
KOPMJIEHHA pbIObI Pa3NTHYHBIMH KOPMaMH.

B cBA3M C 3THM HHTEpeCHbI MONyYeHHbIE IMIHPHIECKHE JAHHDBIE O IONYC-
THMO#l IUIOTHOCTH MOCaJKH MOJIOOM pajfyXHOH (OpeNlH NpH BLIPAIKBA-
HWH B NPECHOil BOJe B 3aBHCHMMOCTH OT Cpe[iHed Macchl pbiObl, ypOBHA BO-
pooGMeHa M TeMmepaTypbl Bofabl (1abn. 15). JTH naHHble NMONYYEHbI NPH
OpHEHTalMH Ha MPOTOYHpIe BOABI BBICOKOTO KayeCTBa, MOITOMY HX Heob6xo-
JAMO KOpPPEKTHPOBaTh Ha OCHOBaHHH COGCTBEHHBIX MAHHBIX H MpaKTHYe-
CKOro oOmnpITa Xo3aicTBa. Hajmo yuuThiBaTh, YTO NpPH BLICOKHX IUIOTHOCTH
NMOCAaKH H YPOBHE BOZOOOMeHa MOXeET BO3pacTaTh polib GaKTOpOB, THMH-

THPYIOILHX POCT PbIOHI.

15. MaxcumanbHan MUIOTHOCTD MOCAAKHK MONOAH NPH Pa3IMYHOM BOAoOGMeHe, Kr/ M3

BonooGmeH, Cpenxss macca poib, T
pa3 B yac

1 3.5 8 16 27 43

Ilpu 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
Ipu 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
ITpu remneparype 12—15 °c
1 5 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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IIpodonxenue

Bonoo6MeHn, CpenHss Mmacca peif, T
pa3 B vac ) 35 8 » - =
ITpu temneparype 1518 °C
2 8 12 18 22 28 32
3 12 20 26 32 38 46
4 16 24 32 42 50 50
6 24 36 48 60 74 86

CornacHo T1abn. 15 MakcuManpHas IUIOTHOCTb NOCAAKHM MOJIOAM Mac-
coit 10 50 r MosxkeT gocTurath 145 kr/m>. 3HaueHHA MIIOTHOCTH IOCaAKH,
TIONyYeHHble C MOMOIBIO JaHHBIX Tabn. 13, cocraBnsior ot 71 mo 95 % 3Ha-
YCHUH, NPUBEIEHHBIX B Ta0I. 15.

HoBonbHO 4YacTo B pbIOOBOACTBE MONb3YIOTCA TaAKUMH MNOHATHAMH,
KAaK pacXOp BOAbl Ha eIMHMILY MacChl BbIpalyBaeMOH pbIGb! ¥, HaoGOpOT,
BO3MOXKHas MOcCafka ppIObl Ha eAUHHUY NOHABaeMOH BOAbI — 3TH BENHYH-
Hbl B3auMooOpartHei. [Ipu 3TOM pacxon Boapl Ha €OMHHMLY Macchl pbIObl,
HEMOCPEeACTBEHHO CBA3aHHLIA C IJIOTHOCTBIO IOCA[KH, ABJIAETCA IKOHOMH-
yeckMM (akTopoM B ¢opernieBOACTBe. Tak, npu Macce pblbGbl 8 r B 3aBHCH-
MOCTH OT IUIOTHOCTH MOCA[KH, TeMIepaTypbl BOJbI H HHTEHCUBHOCTH BOJIO-
obmeHa ot 1 go 6 pa3 B Yac pacxof Boabl Ha 1 kr ¢openn MeHseTCA Clle-
Iy 1I01HMM '06pa3omMm:

Ten%nepa'ry- 45-17 7-9,5 9,5-12 12-15 15-18

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

AL, N/ MMH

C yBe/lMYeHHEM HHTEHCHBHOCTH BomooOmeHa oT 1 oo 6 pa3 B vac H
yBelTHYEeHHEM HHAMBMAYaJIbHOH Macchl pblObl pacxon Boabl Ha 1 kr ¢gopenu
YMEHbBILIaeTCA, 2 C yBelIHYeHHeM TeMIepaTypbl Boabl — BO3pacraer. llBen:
CKHe pBIGOBOIBI peKOMEHIYI0T HECKONbKO ApyrHe HopmatuBbl (Tabn. 16)
pacxona BOMbBI HA e[JMHHIY Macchl ¢opesn Npy pa3nIUYHOH MHAMBHIYAJIbHOH
Macce H TeMIepaType BOIbl.

Kak noka3biBaeT aHaN3 3MIHMPHYECKMX [AHHBIX, NOJIYYEHHBIX IpH
ONBITHOM H IIPOM3BOACTBEHHOM BbIPALIMBAHHM QOpPESIH [PEeHMYLIECTBEHHO
npu Temmepatype 14—18 °C, MOXHO ONpeHeNATs PacXof BOMABI B COOTBET-
CTBHH C Maccoii Tena pbiGbl (TaGn. 17). HaHHple Ta6n. 17 MOXHO MCHOJIB-
30BaTh NpH BbIpalMBaHUKM ¢GOpeEIH U B Boze ¢ 6oJlee HU3KOH TeMIlepaTypoH,
TaK KaK Ipd 3TOM CHHXAETCA MHTEHCUBHOCTb OOMEHa M COOTBETCTBEHHO
YMeHbIIaeTCA NOTpe6HOCTD GOpesIH B KHAIOpOHe.
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16. MotpeGuocts dopenu B npecuoit Boje
npu 100 %-HOM HACBHLEHHH KHCIOPOAOM, 11/ (MHH - KT)

Macca pbiG, T

Temrepary pa BOQbI, °c

S 7,5 10 12,5 15 17,5 20
0,5 04 0,6 08 1,1 14 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 2,0
10,0 0,29 0,44 0,56 0,74 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. NMotpebrocTs PpopenH B BOAe B 3aBUCHMOCTH OT MacChl Tea
npu 100 %-HOM HACBILIEHUH KHCIIOPOAOM, N1/ (MHH - Kr)
Temneparypa sonsl, °c
Macca peib,
3 4 S 6 7 8 9 10 11
0,14
(0,08-0,2) 1,3 1,5 1,7 2,0 24 2,7 32 38 43
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 0,4 0,4 0,5 0,5
IIpoooaxenue
Temnepatypa Bonsl, °c
Macca puib, r
12 13 14 15 16 17 18 19 20
0,14
(0,08-0,2) 4,9 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 7,7 8,7 96
Ho 1 24 2,7 3,0 34 3.8 4,3 4,7 §,3 6,0
Ho 20 1,3 1,5 1,7 1,9 2,2 2,5 2,7 30 34
Ho 160 0,7 0.8 1.0 1,0 1,2 1,3 1,5 16 1,9
Bornee 160 0,6 0,7 0,9 0,9 1,1 12 1,3 14 1,7




YuurpiBasg pa3HoOOpasue YyCIIOBHH cOAep)KaHHA pbIObl B XO3AHCTBAX
H 3aBMCHMOCTb NnotpebneHua Kucnopona poibodt 0T MHOrux GakIopoB, MWis
onpeneneHua IUIOTHOCTH MOCAAKM W MHTEHCHBHOCTH Bofoo6MeHa B pbi6o-
BOIHBIX OacceHHax JIyyllle BCero IOJIb30BaThCA IMIHUPHYECKHM METOIOM,
TaK KaK He CylIeCTBYeT JOCTaTOYHOrO KOJIMYECTBAa HAHHBIX JIA JOCTOBEP-.
HOT'O OMMCAHKA ITOH 3aBHCHMOCTH MaTeMaTHYECKH.

H3meHeHue Temrnepatypsl BOMBI, €e HAChIUIEHHE KHCIOpPOIOM M AeGHT
HeobXoaMMO 3HaTb AJiA OfpedeNeHHsA TUIOTHOCTH nocagku. Manee Hy»XHO
COCTaBHTb ypaBHEHHe KHCJIOpogHoro GajaHca i KaXOoro THna GacceitHa.
IIpuxonHaa yvacTh GajlaHca paBHa pa3HHIE PACTBOPEHHOTO KHCJIOPOAa Ha
BTOKe H BbIToKe. ITo Tabn. 13 onpenensierca cneumgpudeckoe norpebneHue
KHcIioponia ¢openbio B 3aBUCHMOCTH OT MAacchl pbiObl M TeMNepaTypsl, a No
¢opmynam (1) u (3) — MaKCHMMaJbHO BO3MOXHaA IUIOTHOCTb NMOCAIKH
¢openu B 10601 MOMEHT BbIpalIHBaHUA B OacceliHe.

PerynmupoBanne pacxoga Boabl M KOJIHYecTBa pblObl B GacceitHe ocy-
IIECTBIIACTCA HA OCHOBaHMH KOHTPOJIA 3a nMorpebiieHHeM Kucnoponda psiboi
B 3aBHCMMOCTH OT IUIOTHOCTHM €€ NMOCAaJIKM H TeMIlepaTypbl BOJbI C yYeTOM
Hanuums B GacceiiHe 3arpA3HAIONINX BELIECTB.

B cyuwecTBylmMX OTEUYECTBEHHBIX PYKOBOACTBAX II0 BBIPALIMBAHHIO
¢openu B GacceiiHax M NMpypax IpeiaraeMble HOPMaTHBBI [I03BOJIAIOT BbIpa-
IMBaTh Monofb Maccoit 1-30 r npu nmoTHocTH nocaaxH ot 16 fo 60 kr/m3,
a Bapocnym pp16y maccoit 30—150 r — npu miorHocTH nocagxu or 30 mo
75 xr/m® (uHTEHCHBHOCTb BOomOOGMeHa — 6 pa3 B uac). IIpn sToM npexn-
naraeTcA CryneHYaTaf TEXHOJIOTHYECKAasA CXeMa BBIPAIMBAHHA (openu —
IUIOTHOCTb NOCaAXH pPbIOBI H3MEHACTCA Ha CTAHH CEroJieTKa, roJOBHKaA,
AByXJIeTKaA.

B pasnuunble mepHOab! BbIpalUMBAHKA paflyXHOH (OpelH Heo6XOaUMBI
GacceiHbl COOTBETCTBYIOWIETO THIIA M pa3Mepa. [Ipu BeIpamMBaHMM MooaM
(mo pmoctmkenus ero Maccel 10—20 r) mepecajky M COOTBETCTBEHHO H3Me-
HEHHE IUIOTHOCTH MOCAAKH OGBIYHO MPOM3BOJAT IPH COPTHPOBAHMH PhIGHI.
Ilpu BbipamuBanuyu TOBapHOW dopenu (Ho mocTHXeHHA elo Macchl 150 r)
YCTaHaB/IMBalOT TaKyl0 HayaJibHyl0 ITUIOTHOCTh MOcaOgKH peibel (C yuyeTom
OTXO[IAa MOJIOfM), NipH KOTOPO# ee KOHeYHas Macca GymeT COOTBETCTBOBATH
OINpelie]IeCHHOH MAaKCHMANIbHOH KOHEYHOH IUIOTHOCTH IIOCAAKH TOBapHOH
pbIOb1. Takoit cnocoG BuipaiyBaHUA TpeGyeT yMeHbIEHHA HaYaIbHOM IUIOT-
HOCTH NOCafKH pbiGbi B 3—4 pa3a, HO NO3BOJNAET OGXOOMTLCA Be3 pesepBH-
poBaHus GacCeHHOB 1A TOBAPHOTO BhIPalMBaHUA HOPEIH.

CywecTByer apyroit cnoco6 nocagku q)openn Ha BbipaliMBaHMe B Oac-
CeHHaX, KOTOpbli HEOGXOOMMO NPHMEHATH NPH MeXaHWYECKOH ropmaye Mop-
CKOH WIH NpecHOH BOAbI. B 3TOM ciyuae 3xoHOMMueckM HauGOnee Ompas-
JAHO BbvlpamuBath pbiGy (MONOHP M TOBapHYI0) INpH CTapTOBOM IUIOTHOC-
TH nocagku Ha 10—20 % umxke MakcumansHOR. ITo Mepe pocta puiBsl M npy-
GNHXEHHA K MAKCHMAIbHOH TUIOTHOCTH TOCAJKH 4acTb pbiObl BBUIABIIMBA-
0T H BblpaulHBaHMe npogosnkaercsa. Tako# cnocoG BblpamMBaHHA (HopellH
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NO3BOJIAET YyNYYLIMTb OOCIyXHBaHHe OacCeHHOB 33 CYeT COKPAILEHMA MX
He0OXOAMMOro KOTHYECTBA.

Ha BbipamuBaHuMe ceronetkOB (MXx Macca yBenHuuBaerca ¢ 1 mo 15—
30 r) 3arpaumBaercs 120—150 gHe#t, romoBHKOB (Macca yBEeTHYHBAETCA HO
60 r) — 160 gHeH, TOBapHBIX ABYXJIEeTKOB (Macca yBelnuHyHBaercs go 150—
200 r) — 120-150 nueit. Takum 06pa3oM, BeCb UMK BbIpallUBaHUA OCY-
uectBasAeTca 3a 500520 pgHed, mpH 3TOM rofoBas puIGONPOAYKTHBHOCTD
pocruraer 50—60 xr/m3.

[Ipn MCMONB30BAHHU HATPeTOH BOABI OXJIAAMTEIIBHOM CHCTEMbI TEIUIO-
BbIX MIEKTPOCTaHUMA ToBapHas pbiGa cpepHeit maccod 120—150 r npu pel-
GonpopykTHBHOCTH 75—110 K1/ m3 BBIpaiLIMBaeTCA 3a rof.

Ecti fpaA BbipalliHBaHHA ¢opesid HCNONB3yeTCA MNpHPOOHad BOJA M
IUTOTHOCTb NMOcafKH cocraBaser 100—200 xr/m?, Heo6xogumo, yroGer Gac-
CeHHbl OOJIafanu BBICOKOH IPOTOYHOCTHIO, YTO BBI3BAHO IJIaBHBIM 06pa3om
HeOBGXOMMMOCThI0 [AOCTaBKH pblbGaM kuclopopa i O6GecrieyeHHss HX HOP-
MAJIbHOTO pocTa -H pa3BHTHA. C NOBbBILICHUEM TeMIIepaTypbl BO3pacraer
NoTpeGHOCTL pajy)KHOK ¢OpeI B KHCIOpOAe C YYETOM KODMIICHHA IIpH
OJHOBPEMEHHOM CHM)KEHMM COMEep)XaHHA pPaCTBOPEHHOTO KHCIIOpOAa B BOHIE
(cMm. puc. 3). Urobbl COXpaHHTb jkeNaeMylo TUIOTHOCT NOCAZIKH pbIObI PH
temneparype Bbiile 10,5 ~C, oueBHOHO, cnenyer 1o6aBasATh KUCIOPON WIH
YBeJIHUMBATh MHTEHCHBHOCTb BOQOOOMEHa, MOCIIE[HEE BbI3bIBAET YBEJIHUe-
HHe pacxofda BOMbl H CKOpPOCTH TeueHHs B GaccediHe. Ilpu 3TOM Hamo nom-
HHMTb, YTO CJIMIIKOM BBHICOKAs CKOPOCTb TEYEHHA MOXET OTPHLATEIBHO CKa-
3bIBaThCA Ha pOCTe (POpEH.

IlpakTHKa mnokasana, uro0 HaubGonee 3¢¢dexTHBHO BbIpalIHBaHHE (O-
penu B Bome co 100 %-HBIM HacblileHHeM kHcopoaom. IlopmepkaHue B
prIOGOBOOHOM OaccelHe TaKOrO YpPOBHA HACblLIEHMA 3aTPyAHMTENBHO, TaK
Kax NpHpOnHasA BOJA caMa 1o cebe pelxo OGbiBaeT TaK HAchlIEHa KHCIOPO-
AOM H, KpOME TOro, npM NnorpebieHMH KMcnopona ¢oOpeblo B BbITEKalO-
et u3 GacceiiHa Bofe ero KONMHYECTBO YMEHBLIAeTCA NpHMepHO Ha 50 %,
T.¢. ¢opesib HaXOOUTCA (PaKTHYECKH IOCTOAHHO B BOAE, HaChILIEHHOH KHCITO-
poaom 1o 75 %.

Takum o06pa3oM, npH BbIpalUUBaHHU ¢openH B OacCeAHAaX ¢ HCIOINb-
30BaHMEM I[IPHPOAHOK BOMABI C M3MEHAIOUEHCA TeMIlepaTypoH HeoOXoauMo
NPUMEHATD a’pallMi0 YHCTHIM KHUCIIOPOAOM (SKMOKHMM WIH ra3000pa3HbIM),
TaK KaK B [IaHHOM Cllyuae NPHMEHEHHe CYIECTBYIOLIMX CPEACTB a3palyH
BO/Ibl BO3AYXOM He3pGeKTHBHO.

IIporoyHocts B ppiIGOBOAHOM GacceiiHe Hy)KHa IJIA NMOAJAEPKAHHA B BOIE
HeOOXOQHMOro KOJIHYECTBA KHCNOPOOA, YAaNeHUA NPOAYKTOB >KH3HeHes-
TEJIbHOCTH pbIObI M CO3[aHMA ONpedesieHHOH CKOPOCTH TeUeHHA, KOTOpas
OKa3bIBaeT BJIMAHHE Ha TeMn pocra ¢openu. Ina ynaleHHs NPOAYKTOB
XKH3HENCATENBHOCTH ¢openu M3 ppiGoBoaHOro OacceiHa MOCTaTOYHO pac-
xona Boapl 0,0014 n/(c - xr). CnegoBateNlbHO, NPH KYJIbTHBHPOBaHHH do-
pelld BaXEH He pacxopl BOAbl, a KOJIMYECTBO PacTBOPEHHOrO B HeH KHCIIO-
pora, OT KOTOPOTrO 3aBUCHUT IUTIOTHOCTh MOCAAKH pbIOLI MpPH JAHHOM pacxoie
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Bombl. TTO3TOMY NpH OKCHFEHAalWH BOABI HapylUaeTcsA CBA3b Mexay IUIOT-
HOCTBIO TOCAOKH H BOJOOOMEHOM, KOTOpas CYIIEeCTBYET IIpH ‘HCMOJIb30Ba-
HHH TPHPOJHOH BOJBI C €CTECTBEHHBIM HACHILIEHHEM €€ pPacTBOPEHHBIM
kucnopopom. TIpH oxcHreHaumm BOAb! cOIEpXKaHHe PaCTBOPEHHOTO KHCIIO-
pona poBopAr o 30—50 Mr/a, 4To MO3BOMNSET CHU3MTb PacXofi BOAbI B 2—
2,5 pa3a NpH BBIPALIMBAHUM OTHOTO U TOTO XKE KOJIMYECTBA PbiObI.

WCTOYHUKU U KAYECTBO BOSbI
LANA GOPENEBOACTBA

[Ipv BbIpalNMBaHWUM pagyxHOH ¢oOpenH K KayecrBy BOObI MpeabAB-
NAKTCA onpepelleHHble TpebGoBaHHsA. Boma nomkHa GbITh YMCTOH H MpO3pay-
HOH, 6e3 BpeHbIX TpUMeECei.

Haunyuine#t mns dopenu sBnsercs Bofa ¢ HeGOMBIUHM CONEPIKAHHEM
KaJlbIMsl, KOTOPbIA HEOOXOMMM 1t pa3BUTHA cKefleTa. B Bone, collepkaien
H3BeCTb, ¢opeNb Jyvllle YCBaUBaeT KOPM U Pa3BHBaeTCs ObicTpee, MOCKOIIb-
Ky KaJIbUHH, MOTJIOIaeMbIH yepe3 abpbl, BIMAET HA OCMOTHYECKHE H MeTa-
Gonuyeckue npouecchl. Ho M30bITOK KanbuMa [aeT OCafjoOK Ha MOBEPXHOC-
TAX pbIBOBOMHBIX €MKOCTEH, BOOONOAAIMX U BOAOCOPOCHBIX CHCTEMAX,
¢wibTpax M T.n. ClemyeT yuWTBIBATb, YTO COAEpialliMecs B BOAEC MarHHH
M CelleH NpupaloT phibe HelpHATHBIA NPHBKYC, a >elle30 crnocobeTByer
pasButhio ¢eppobakrepuit. Cnemyer u3beraTb UCNONb30BaHUA BoM, HOraTnIx
OpPraHMYeCKMMH BEIIECTBAMH, TaK KaK OHH oOaJaoT BbICOKOH KHCIOT-
HOCTBIO, COAEP)KAaT MaJI0 KHCJIOpOa H B HMUX 00pa3yioTcs MeTaH ¥ CepOBOMO-
PO, @ TaKXe BOH, NPOXOAAIUMX IO IPAaHMTHBIM FPYHTAM, B KOTOPBIX NPH
XOpoLUeil BBDKHBAEMOCTH TeMN pocta ¢Opesidi HEBBICOK H3-3a HEHOCTaTKa
Kabuua. OCHOBHble TpeGOBaHMA, NpedbABIAEMble K BOAE U1 TOBapHbIX
¢openeBbix xo3siictB (OCT 15-282—83), npuBeneHs! HuKe.

UHIpedHEeHTHI H NOKA3aTeNH 3HayeHHA
TemnepaTypa BOABI, °c He 6onee 20*
Okpacka, 3anax, NpHBKYC Het
[IpeTHOCTSD, Tpan Menee 540
[Tpo3payHocTs, M He menee 1,5
B3peliieHHbIe BellecTBa, MI/i Ho 10
pH 7-8
PacTBOpgHHBI# KHCNOpOX, MT/TT He meHee 9
CBoGOAHBIN! NMOKCHA YTITIEPOJA, MTYN Ho 10
CepoBogopon, Mr/n 0
CsoGonHbnt aMmMuak, Mr N/n CoTble ONH
OxucnseMoctb, Mr O, /n

nepMaHraHaTHas - o 10
6uxpomaTHasA Ho 30
BNKs, MrO,/n o 2
BIK o5 Mr Oz /n Jo 3
Hutputei, Mr N/n Jo coTbIx fone#
Hutparsl, Mr N/n Ho 2
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docdarel, MrP/n
Keneso, Mr/n

Ho 0,5

o61uee Do 0,5
3aKHCHOE He 6Gonee 0,1
OG61Las KeCTKOCTh, MT" * 3KB/N 3-7
ltienowHocrs, Mr - 3kB/n 1,5-2
O61iee KONKUYECTBO MUKPOOPraHUu3MOB, Do 1
MJTH. KJ1/MJT
KonuuecrBo canpoduroB, ThIC. KJ1/ M Ho 3

* [lepenam OTHOCHTEIBHO TeMMepaTy phl B polGOBOIHON e MKOCTH HOMXEH CO-
o]
CT4BJIfATL He Gonee 5 C.

IMIpu pH 7-7,5 ponmyckaerca colep)XaHHe aMMOHHHHOTO a3oTa [0
2,5 MrN/n, a npu pH 7,6—8 — go 1,5 MrN/m.

HopmasnbHblit ypoBeHb COMepXaHHA MHHEPAIbHBIX BELIECTB COCTaBIIAET
1 r/n. HonmycTMMo mnoBbllliecHHe MHHEpanH3auuMu mia ceronetkoB (30 r)
no 5, mia rogoBukoB (150—200 r) — no 10, mia B3pocnbix ocobeit (60-
nee 250 r) — mo 25 r/n.

IIpu nmoagroroBke BoApl IyTeM MNOOOrpeBa M ajpallMd BO3AYyXOM HeoO-
XOOMMO CIIeAMTb 3a COAepXKaHMeM pacTBOPEHHOro B Bofe cBoBomaHoro aso-
Ta, KOTOpO€e He MOMKHO npeBsbiliath 105 %.

Boay, comepxaiyio po 3 Mr/n xkeje3a, MOXHO MCNONB30BaTh NocCie
ajpalMH M OTCTaMBaHUA, & B OTHENbHBIX CIIyyasix — nocie ¢puibTpauun (ve-
pe3 MecyYaHo-rpaBHHbIH QHIBTD).

O6b1yHbie npecHble Boabl comepxar 20—30 wmr/n cynsdpatoB M 10—
30 mr/n xsopunoB. OgHako B OTHENbHBIX paifoHaX B CBA3H C OCOGEHHOCTA-
MH TMOOCTWIAKIIIKX MOYB cofepxKaHHe Cynb(aToB B BOJAE MOXET HOCTHIaTh
5000, a xnopupoB — 3000 Mr/n u He OKa3bIBaTh BPEdHOrO~BIIHAHHA Ha PbIG.
3HayuTenbHOEe MpeBbIlIEHHE HOPMBI COOEPIXKAHHA ITHX BEIIECTB He OOMycC-
KaeTCdA, TaK KaK OHO yKa3bIBaeT Ha CYLECTBOBAHHE BHEUIHEro MCTOYHHKA
3arpA3HEeHHUA.

IoBeiieHHble Tpe6OBaHUA NpeAbABNAIOTCA K KayeCTBY BOIbI, HCMOJIb-
3yeMOH 1A HHKYGaluu MK pbI M BbIPallIMBaHHUA MONOOM (CM. HHXeE) .

HHrpenueHTh! M NOKAa3aTeNu 3HaveHHu A

Temneparypa, °C
1A WHKY GauMH HKpbI 6-10
ons’ comepxaHnusa oROGOAHEIX 3IMGpHO- 10-12
HOB ¥ NMOApaliKBaHHA THYHHOK

[po3pawHocTs, M He menee 2
B3BellieHHbJe BellleCTBa, MI/N Ho S

pH 7-8
PacTBopeHHBIIt KUCNIOPOA, MI/N 9-11
CepoBoniopo1, Mr/n 0
CBo6oaHbIf BUOKCHR yrNepona, Mr/i He Gonee 10
[lepmaHraHaTHaft OKHMCIIEMOCTH, MI/1T He Gonee 10
BIlIKs, MrO,/n o 2
BNK o qu MFOa/n o 3

37



AMMOHHIHBI! a30T, Mr N/n o 0,75

CeoGonubiit aMmmuak, Mr N/n o 0,01
XKeneso, mr/n
obuiee Jo 0,1
3aKHCHOe 0
¥KecTkoCTh, MONIB/N1 (MT - 3KB/N) 3-10 (1,5-5)
MuHe pain3auus, r/n Oo1

[penensHo [OMYCTHMasi KOHUEHTpALMs BpedHbIX BewecTB (AmOXH-
MHKaToB, TaXenbix Metawios, CIIAB, HedrenpogyxToB) B BOAE, MC-
Nnonb3yeMOH IJIA pbIGOXO3ANCTBEHHBIX lEJIeH, OOJ/KHa COOTBETCTBOBATh
OCT 15-282-83.

MoXHO NpHUBECTH CIEeAyIOIiMiA NpuMep BbIOOpa BOOOMCTOYHMKA TIpH
CO3/IaHHH MOPCKOro GeperoBoro GacCeHHOBOTO XO3AHCTBA [UIA BbIPALIMBA-
HMA pafyXHo# ¢openu Ha '-Iepnouopcxom noGepexne Kapkasa.

[Ipn CO3maHMH TAKOTO XO3AHCTBAa clleflyeT THIATENILHO MPOAYMAaTh CHC-
TeMYy BOJOCHaG)XeHHA BO H30eXkaHWe MCMONB3OBAHHA 3arpA3HEHHOH Mop-
cxoir Bombl. ConeHocts B paitioHe UYepHoMopckoro noGepexbs Kaskxasza
Kxonebnercs ot 11 go 19 %,. MakcuMasnpHas COJIEHOCTb HaGIToHaeTca 3UMOi
(HostGpb—ceBpanb) u mocruraer 18,5 %,, a MHHMMaIbHasg — BECHOH (arn-
penb—HioHb) M pocturaer 11,7 %o, cpemHAs COMEHOCTh (MO MHOTOIETHHM
NAHHBIM) cOCTaBNIAeT 16,5 %,. OCHOBHOe BJIMAHME Ha KOJeGaHHs COJeHOC-
TH B NIpUOPEXKHOH 30He 0Ka3bIBaeT PeuHOH CTOK.

TeMriepaTypa 4epHOMOpCKOH BO[BI B MOBEPXHOCTHOM CII0e (zo 10 M)
KoneGiercss B TeyeHue rona or 8 go 26 °C. Temneparypa BbILLE 20°C co-
XpaHAETCA B TeuCHHe HIONA—OKTAGpA, mocturas nuxa (26 °C) B aBrycre,
a mumumyma (8 °C) — B mapre. Cnoit Bogs! ry6uHO#N 10—25 M B Hione—
okT1a6pe nporpesaerca no 22—24 °C.

Hamo yumtbIBath, YTO COAEpXKaHHE PaCTBOPEHHOrO KHCIOpPOJa NMpH OAM-
HaKOBBIX YCIOBHAX B MOPCKOH BOJe HWXe, YeM B NpecHOH. B TeueHue ro-
12 B MOBEPXHOCTHOM ciloe 1uenb¢goBoi 30HBI YepHoro mops y Geperos
KaBka3a copepxaHue pacTBOpPEHHOro KHCiopofa konebnercs ot 6,5 mo
10,9, a Ha rinyOuHe 25 M — ort 3,6 1o 12,4 mr/n.

CnenoBatenbHo, B 1ienb¢doBoi 30He YepHoMopcekoro nobepesxna KaBka-
3a, rAe OTCYTCTBYIOT yIOOHble 3aKpbiThle OyXTbl, M3-3a LUTOPMOB B OCEHHe-
3UMHHI NepHOA, M MMOBBLILIEHHOH TeMNepaTypnl B JIETHe-OCEHHMH IepHoO[,
BO3MOXHOCTH KYJIbTHBHPOBaHHA JIOCOCEBBIX PbIG B CafKax OrpaHHYEHbI
H- CTaHOBUTCA NpoO6eMaTHYHLIM MOJNIHOUMKIIMYHOE KYJIbTHBHPOBAaHHE ¢ope-
1M B TEYEHHE BCETO ropa.

Co3gaHue BOR03aGOPOB MOpCKOH BOIBI C MABYX FOpH3oHTOB (6—10
H 20-30 M) pmaer BO3MOXKHOCTb HCIIOJIb30BATh YEPHOMOPCKYIO BOAY s
KpYIJIOTONHYHOTO BBIPAILIMBAHHA ¢openu. Hannune HM3KOTEMIEpaTypHOro
(1-10°C) WCTOYHMKA TpecHOHl BONBI M BBICOKOTeMIEpaTypHOro (20—
28 °C) mopcko#t (M Ha0GOPOT) NMO3BOJIMT MYTEM CMELIMBAHUA BOOBI CO3-
JAaTh ONTHMAJIBHBIA TeMIIEpaTYpHBIH peXXMM BBIPALIUBAHHA, 3 B HEKOTOPbIX
CIYYasiX — H ONTHUMAJILHBIA CONIEBOH pe)XMM 6€3 MOMOJIHHTENIbHBIX SHEpreTH-
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yecKMX 3atpart. [IpuMeHeHMe e OKCHreHalMH IO3BOJIHT HCIIONIb30BATh Y€PHO-
MOpCKYI0 Bofly Temneparypoit 20—25 ° C M , HakOHell, cO3[aHHe KONIO/IEB Ha
Gepery Mopsa B paiioHax, rjge ‘BO3MOXHO HCRONb3OBaHWe QWIBTPATOB MOpP-
CKO# BOMIbI, ~ MONTy4aTh BOMY TeMneparypoii no 18 °C.

[ToBepXHOCTHBIH CIIOH BOABI MPHGPEKHOH 30HBI B 10TO-BOCTOYHOH YaCTH
YepHOro MOps MO KauyecTBY BIIOJIHE NPHIONEH IJIA BbIpalliMBaHUA PapyX-
Hoit ¢opend. OGwme TpeGoBaHMA, NpedbABIIAEMbIE K COJIOHOBAaTOH BOJE,
HCINOJIb3YEMOH MPH BbIPaLIUBAHUH (OPETIH, TPHBEOECHDI HHXKeE.

UHrpenmeHTH! M MOKA3aT. U 3HayeHM s
Temnepatypa, °C Or 8 no 26 (B TeueHHe ropga)
pH 8-8,5
PacTBOpeHHEI KHCOPOX, MI/1 6-10,3
CroGonHLIH AMOKCHI yIJiepoHa, MI/J 0,8-3,1
CepoBomopoa, Mr/n 0
[lepmanraHaTHasA OKMCAZeMOCTb, M O, /n 0,1-2,2
ans, MI‘O:/H 0,9—2,5
AMMOHHHHBIR a30T, MI/n 0,1-0,3
Hurpurst, mr N/n 0,01
Hutpatel, MrN/n 04-15
®ocdarsl, Mr P/n 0,03-0,1
Conenocts, /oo 12,5-18,2
Ie10MHOCTB, MT - 3KB/1 3,1-3,33
O6uiee KONHYECTBO MUK POOPTraHH3MOB, 0,5
MJIH. K/MI

Bce BBILIEHANOXKEHHOE HEOOXOMMMO yuMTHIBaTh NMpH BbiBGOpe mecra mis
co3naHus (openeBOoro Xo3giHcTBa GacCEHHOBOro THMA, HCMONBL3YIOLIEro
IIPECHY10 WIH MOPCKYIO Boay.

B cBA3U ¢ TeM yTO B 6acCEHHOBBIX CHCTeMaX MCHOJNIb3yeTCA NpHpOAHas
BOJA M BeCbMa TPYAHO HM30aBMTbLCA OT 3arpsA3HeHHA, HEOOXOZHMO CTpOrO
BBIMONHATH TpeboBaHusA, NpenbABIsAeMble K MCTOYHHKY BOOOCHaOXKeHUA H,
B YaCTHOCTH, K KauectBy Bopsbl. JIioGoe BemiecTBo, pacTBOpPeHHOe B BOJE,
NOTEHUHAJIPHO MOXeET MONacTb B OpraHu3M (QOpenH, a HEKOTOPpbIe KOJUIOHM-
Hple YaCTHLBI Aaxke NMpOXOAAT Yepe3 xabepHble TKAHM B KpOBb. B mucTHi-
JIMpOBaHHON BOJIE He COHOEPXHICA HHKAKHMX TOKCHKAHTOB, HO OTCYTCTBYIOT
MHHepaJibHble BelecTBa, HeoOxomumble miA Xu3HH ¢openu. O1 TeMnepa-
TYPHOIO peXHMa M KayeCTBA BOMABI 3aBUCHT 3(PPeKTHBHOCTh paborbl ¢ope-
nesoro xo3siicrea. [Ipexkae 4eM pellInTh, B KaKOM Mecre OyaeT pacrnonosxe-
HO operieBoe X038HCTBO, HEOOXOIMMO ITPOHIBECTH OLIEHKY BOJIbI.

Bopna, KoTtopyio OGbIYHO CYMTAlOT IPeCHOM, comepXuT A0 1 r/n pacIBoO-
peHHbIX TBepAbIX BeuecTB. XecCTkas Boma copepxkur okono 300, mckinio-
YMTEIBHO MArKas Boja — OKono 40, cpedHsa pevyHas WM O3epHaA Boga —
100—150 Mr/n pacTBOpeHHBIX TBEPObIX BELIECTB.

- MowHOCTh XO3AUCTBA ClieAyeT paCCYMTbIBaTh MO MHUHMMAJbHOMY HeOu-
-TY BOIJOMCTOYHMKA M MAaKCHMAJIbHOH Temmneparype -Boael., IIpu 310M Hapo
YYMTBIBaTh, YTO NpUMepHO 30 % BoAb! GyneT H3pacXOHOBAaHO Ha COHEpPKAaHHe
PEMOHTHO-MaTOYHOIO CTajga, MHKYOauMi0 HKpbl M NOOpAL{MBAHHE MONOIHM
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(mo maccwt 10 r), a ocranbHele 70 % — Ha BBIpaLIMBAHHE TOBApHOMH pbIOHI.
MockonbKy pocT papmyxHO# ¢openH B 3HAYUTENILHOH Mepe 3aBHCHT OT TeMile-
patypbl, HeOGXOOMMO 3HAaTh TEPMHUKY HOAHHOTO BOJOHMCTOYHHKA B Te4YCHHe
roa U OCOGEHHO MAaKCHMANbHYI0O TeMIEPAaTypy H MepHon, B TeueHHe KOTO-
poro oHa coxpaHsercsi. be3 npumeHeHMA OKCHICHaUMM BOHNOMCTOYHHK, B
KOTOpOM HaOmiofaerca paXke KpaTKoBpeMEHHOe MNOBbILIEHHE TeMIMepaTy-
pb1 Bozisl 1o 23—25 °C, He npurofeH s ¢GOPENeBOACTBA.

Hopma pacxopma Bojbl 3aBUCHMT OT HHIMBHIYalbHOH Macchl pbiObl, Hc-
NoJib3yeMbIX KOPMOB M B 3HaYMTEJIbHOX Mepe OT KayecTBa BOMbI, [IOITOMY
YCTaHOBHTD €€ BECbMa CIIOXKHO,

B Bome, npenHasHaueHHO#M [JIA BBIPAIMBAHUA GOPENH, He HOJKHBI
COMIEPXKATHCA FepOMIMADBY, NECTHIMABI, a TAKXKE TAKHE TAKeJble METallbl, KaK
KaJIMHHA, UMHK, Meib, cepebpo, cBuHew, PTYTh. 3arpsisHeHne TAKENbIMH Me-
TaJUIaMH BOJOHOCHBIX CJIOEB MOJKET MPOH3OHTH B pe3ynbraTe NPOHUKHOBeE-
HHA B HMX CTOKOB MpPOMBIIUIEHHBIX MPEONIPHATHH, a Tak)Ke TOPONCKHX
crouHbIX BoAd. Ecnu ectb momgo3peHHe, YTO BOOOMCTOYHHK 3arpfi3HEH TaKH-
MH CTOKaMH, HEOOXOIMMO NMPOBECTH aHANIM3 BO/AbI Ha COZiepXKaHHE THKENbIX
METAUIOB IIpH NMOMOILM aTOMHOH aficOpOILMOHHOH CIEKTPOMET PHH.

Hapsiny ¢ paccMOTpeHHbIMHM BBIlIC BeILECTBAMH OTPHIATEIBHO MOTYT
BNUATH Ha (Openb Xele30, XIOp, BelleCTBA, BXOAALIHE B. COCTaB IUIacTMacc.
Xemne3o B MBYXBaneHTHOH ¢opMe pacTBOPAETCA B KUCIIOAK M GEHON KHUCNO-
pOOOM IPYHTOBOH BOZE M MPH HANMUMH KHUCIIOPOHA BhIHENACTCHA B TPEXBaJIEHT-
Ho#t ¢opMe B BHMIE TMAPOOKHMCH. ITO ABNACTCA NPUYMHOM NMOpaXKeHHA Xabp
y Monogu ¢openu. Xinop yacto [006apnAiT B BOAY M3 CaHHTapHbIX COO6-
pakeHHH, XOTA OH MOXET NpHBecTH K rubenu puibpl. ToxcHyHOCTH XJ10pa
3aBHCHT OT BpeMeHHM ajanTaguu K HeMy ¢openu. CopgepkaHHe XJI0pa B
Boge B Konuvecree 0,1-0,2 mr/n npu 10-14 °C B TeueHMe MOJyYaca Mo-
XeT mpuBecTH K ruGenu monoau ¢popenu. [losaromy ero conepxaHue B Boae
He NOJDKHO npeBsbiiarh 0,01 mr/i.

Heobxogumo H30erath pacnonoxeHHsi ¢OpesieBbIX XO3AHCTB BOIH3H
CeJIbCKOXO3ANCTBEHHBIX Yrogui, oOpabaTbiBaeMbIX XHMMKAaTaMH, KOTOpbie
MOTYT CIIYXMTh HCTOUHMKOM 3arpsA3HeHUs TpyHTOBBIX Bon. B GonbuimncTBe
CllyyacB repOMUMOHOE M MECTULMAHOE 3arpsA3HEeHHe CBA3AHO C MCIIOIb30Ba-
HHEM MOBEPXHOCTHBIX BON. IIMTeNbHOE copepxaHue ¢opend B BOAE Haxe
C HM3KOH KOHIEHTpAlMeH TOKCHKAHTOB BIIMAECT Ha ee (PH3MOJIOTHYECKOE
CQCTOsIHME, yXymuias poCT H ApYrue pbiGoBoaHbie MOKAa3areild, H, KPOMe
TOrO, BbI3bIBA€T HAKOIUIEHHE 3THX BEMIECTB B TeJle PbIObI I0 TAKHX KOHLEHT-
PallMii, IPH KOTOPBIX PbIOy YKe Hellb3sA YNOTPeGIATh B NULLY.

TakuM 06pa3om, KauecTBO BOMBI ABIAETCA ITIaBHBIM YCJIOBHEM [Jis
MPHHATHA pELIEHHA O 1eliecoOBPa3HOCTH COOpYKeHHA (HOpeIeBOrO XO3ANCT-
Ba M MecTe ero pacrnionoxeHus. IlpaBuibHbIi BHIGOpP MecTa Wi CTPOUTENBCT-
Ba W IpaBWIbHAA JKCIUIyaTauMA CHCTEMBI BOJOCHAGXEHMA 3HAYUTENIBHO
CHIDKAIOT BEpOATHOCTD NONANaHusA B BOAly 3arpA3HAIOIMIKX BeleCTB.

B I'IP cHMXeHHIO OTXOROB phIGhi, BLI3LIBaEMLIX MONAaJaHHEM B BOAY TOKCHYe-
CKHX BelleCTB, CNoco6CTBOBANO YCTaHOBJIeHHe Ha BomocGOpHLIX muouwagsx dopene-
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BBIX XO3AHCTB pBIGO3AaIUMTHBIX 30H. B 3THX 30Hax 3anpeulaloTCA XpaHeHWEe M [IpHMe-
HeHue OHOUMAOB M OPYTHX TOKCHYECKHX BELIECTB, OpraHHUeCKHX H MHHEPanNbHEIX yao6-
peHuit, c6poc NMPOMBNILIEHHBIX W OBITOBBIX CTOYHBIX BOA. IIpH onpemelleHHH 30H yuM-
TBIBAIOTCA HMHTEpeChl PLIGHOIO, CeNbCKOI'O, BOAHOIO XxO3AHCTBA H IIPOMBIIIIEHHBIX
HpeIlﬂpHﬂTPlﬁ, NIpeaCTaBUTENH KOTOPBIX BMeCTe C 3aKOHOOATeNIBHBIMH OpraHaMH NpH-
HAMAIOT y4yacte B pa3pabGorke rpaHuu 3oH. Kpome Toro, ¢ uenbio HOMOJMHHTenbBHOK
3alLMTRI OT TOKCHYECKHX BelecTrs BO BpeMA BhINAJeHUA O0CAAKOB tbopeneame xo3a#icr-
Ba 10 NepUMETpY OKPYKAIOTCA KaHaBo#.

Bopa M3 npupomHoro BOAOMCTOUHMKA, B KOTOPOM XHBET ¢openp B
€CTeCTBEHHOM COCTOSIHHHM, a TaKke NHUTbeBasg BOIA, NpPUroJHas B COOTBET-
CTBUM C pe3y/IbTaTaMM aHAJIM3a [JIA NUTbA, HAJIEKO He BCerna ABIAETCA
mna ¢openeBoacTsa camoii Jiyullied. B nutbeBOH BOOE MOXeET COIEPXKaThCA
HeJOCTAaTOYHOE IJIsi pocTa (HOpeNd KOJIHYECTBO PacTBOPEHHOIO KHCIOpona
M MHUHepasIbHbIX cosedi. B NMpHpPOIHOM BOMOMCTOYHMKE TeMIl pOCTa pbiGbI
No pAQY NpUYMH Tak>ke MOXKeT ObiTh HU3KUM. B 3TOM cityyae cosgaBath
¢dopenieBoe XO3AHCTBO IKOHOMHYECKH HEBBITOHO.

Bopa, ucnonsayemas B pOpeieBOLCTBE, MOXET ObITh NPECHOH M MOp-
CKOil, mon3eMHOi W noBepxHocTHO#W. IlomsemHas Boma oGbIMHO cBOGOMHA
OT 3arpsA3HeHMi, XOTA MOXeT HeCTH ¢ cof0O0i TaKue TOKCHuYHbIE WA (Hopenu
raspl, Kak MeTaH Wwiu cepoBonopon. CoctaB BOAbI B 3HAUMTESIBHOH CTENEeHH
onpenesnsaeTca TrpyHTamMH. M3BeCTHAKOBbIE BOAbI XapaKTEPH3YIOTCHA XKeCT-
KOCTbl0, OOJIBUINM CONepXaHHeM KalblMA, KOTOPbIH OcefaeT Ha CTeHKaX
Tpy6onpoBojoB. Ilog3emMHble BOAbI, MpOTeKalOLIMe 10 TPAHUTHBIM TPYHTaM,
o0nafaT HeBbICOKOW >KeCTKOCTbIO, B HHX MEHbllle MHHEpAJIbHbIX BELLECTB,
HO OHM, KaK IpaBWIO, colepxaT OOJbLIOE KOJMHUECTBO CBOGOLHOTO OMOK-
CHIA yrIjlepofia, KOTOpbIH BbI3bIBaeT KOppo3uio Tpyb6onposonos. Hna nog-
3¢MHBIX BOJ, XapaKTepHa NMOCTOAHHAsA TeMIlepaTypa B TeyeHHe roga. B ucrou-
HMKaX HerlybOKOro 3aneraHus TeMnepaTypa BOAbl NpUOIMKAETCA K CpelHe-
rONOBOH TeMIlepaType aTMocgepHOro BO3[yXa OjiA OaHHOro pa#oHa. Ilpu
riny6uHe Gomee 15,2 M TeMmepaTypa BOAbI NMOA3eMHbIX HCTOYHHKOB BO3pac-
TaeT npumepHo Ha 1 °C Ha kaxmpie 32 M.

CyLiecTByeT TpM BHM/Ia MCTOUYHHKOB MOJ3€MHBIX BOJ: POLHHUKH, Jienpec-
CHM U cxBaxuHbl. [locnenHue pmensATca Ha HamopHble (apTe3MaHCKHE) U KO-
JIOdubI, BOAY M3 KOTOpbIX He0o6XoauMMoO BbiKauMBath. PonHMKHU oGnagaior
BCEMH IpPEUMYILECTBAMH, CBOMCTBEHHbBIMH IPYHTOBbBIM MCTOYHMKAM, H [AIOT
BOJYy BBICOKOrO KayeCTBa M NOCTOSHHOHK Temneparypbl. 1 B CBA3M ¢ TeM
YTO CTOMMOCTb NE€PEeKAaYUBAHUA MOXKET COCTaBHTh 3HAYMTEJIbHYIO YaCTh MPOU3-
BOJCTBEHHbIX 3aTpar, 3TO NMPEHMYLIECTBO BeCbMa cyulecTBeHHO. OnHako B
BOIEe PpOAHHKOB OOBIYHO CONEPXMTICA MaJI0 PAaCTBOPEHHOrO KHCIOpOna,
¥ HX [eOHT HeBeJIMK.

Bona u3 penpeccun ypoBHA IPYHTOBBIX BOL HOCTYIHA JIMIUbL B HEKOTO-
PbIX paiOHaX M COAEPXKHT MAIO PacTBOPEHHOTO Kuciopoma. A momauu
TaKo#i Boabl B ¢openeBbie x03gHcTBa HeoGXonumbl Hacocel. YroGbl noGpa-
ThCA [I0 TPYHTOBBIX BOJI, HeOOXOMMMO BCKPbITh NOYBY 3KCKAaBaTOPOM B TOM
MeCTe, Ili¢ YpOBEHb IPYHTOBBIX BOA OCOOEHHO BBICOK, T.€. BOIbI MOAXONAT

ONU3Ko K noBepXHOCTH. TakHe HMCTOYHHMKM He MOTYT ObiTb MPHMEHEHbI IJIA
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XO3MACTB ¢ BHICOKHMHM IUIOTHOCTAMH MOCafIKH H3-3a MAjoro fe6Gura BOZDI.

CxkBaxkHHa ABNAETCA OOHMM M3 JIYYIUMX HCTOYHHKOB BOJOCHAG)KEHHA
WA GOpeNieBbIX XO3ANCTB, XOTA IA MOJAYH BOMAbI U3 CKBaXKMHbI HeoGXo-
IMMBI HacoChl, YTO yBeJMUMBaeT IKCIUTyaralMoHHble 3aTpaThi. Kax mpaswio,
BOJa M3 CKBAaXXHMH He HMeeT 3arpsa3HeHHil, HO, IPOXOLA CKBO3b MOYBY, pacT-
BOpsAeT Ha CBOeM MYTH MHOXECTBO BeLIeCTB — B Hell MOTYT ObITh pacTBOpe-
Hbl BpelHble Tra3bl (CEpOBOOOpPON) WIH XHMHYECKHMe BemiectBa (xeneso,
cepa). ConepkaHHe pacTBOPEHHOrO KHMCIOpOHa B CKBaXXHMHHON Bojle, Kak
npaBuiIoO, HU3Koe. s nomauu Boas! B X03aicTBO TpebGyloTca Hacockl. [Ipous-
BOOMTEJIBHOCTD CKBAXXHHbI 3aBHUCHT OT BOAOINPOHHMUAEMOCTH BOJOHOCHOTO
CJIOA U €ro TOJIHUHBI.

Konogeu npencraBnder cobo#t ckBaXxHHY, HIDKHHH KOHel KOTOPOH Ha-
XOOMTCA BHYTPH BOJOHOCHOTO CINOSI, PacroyioXEeHHOIo HHXe YPOBHA IpyH-
TOBbBIX BOA. YpoBeHb BOHblI B Konoaumax Gosee mnomsepkeH koaeGaHUAM,
yeM ypOBeHb BOObI B INTYOOKHX CKBa)KHHaX.

U3 apTe3maHCKHMX CKBaKHH BOJA HauMHaeT MOCTYNaThb cama Cpa3y Mmoc-
e OKOHYaHUA Oypenusa. Ecnu mnomanp Bopmocbopa CKBaXXHHbI HaXOOHTCA
Bblllle e€e BBIXOJHOTO OTBEPCTHA, TO BOAA [0 OEHCTBHEM CWIbI TAXKECTH
TeuyeT K CKBaxKHHe. Takue HaMOpHbIE CK BAXKMHbI BCTPEYAOTCA pefIKo.

Takum obGpa3zom, pooHHKOBaA H CKBaXXMHHas BOOa Haubojee MPUrogHa
A ¢GopeneBOACTBA, NMOCKONbKY oO0NagaeT TaKUMH KauyecTBaMH, Kak To-
CTOAHCTBO TeMIIepaTyphbl U pacxoaa B TeyeHHe ropa (konebaHusa HaGniogaoT-
CS MHHHMaJlbHble) , OTCYTCTBHE 3arpsA3HeHHs, B3BeCeil U NaTOTeHHbIX MHK po-
G6oB. CocTaB 3THX BOL MEHAETCA B 3aBUCUMOCTH OT CJIOs FPYHTa, Yepe3 KO-
TOPBIH OHM NMPOTEKAIOT.

Bonmy, mepeHachiieHHYlo razamu (OMOKCHA, yriepopa, a3oT H T.4.),
MOXHO OCBOOOOMTb OT HMX, €CNIH NMPONMYCTHTb ee IO YYaCTKY NepeceyeH-
HOH MECTHOCTH COOTBETCTBYIOLIEH MPOTAKEHHOCTH WIH uepe3 [erasatop
rpaBUTallHOHHOro THMa.

[loBepxHOCTHbIE MCTOYHMKHM BOABI — pYuYbH, O3epa, NMpPYHdbl, BOOZOXpa-
HWIMLIA, COJeHble M COJIOHOBaTble BOAOEMbI — OOraTel KHCIOpOOOM, HO
NoJBepXXeHbl Pa3HYHBIM 3arpA3HEHUAM, MO3ITOMY TIOJIb30BAaThCA BOHOM
OTK PBITHIX HCTOYHHKOB HYXXHO OCTOPOXHO.

Boos! pyuseB M pex, OCOOEHHO TeKYILIHMX B ropax, OTIHYAIOTCA BBICO-
KHUM cofiepXaHueM Kucnopona. UX MuHepanuzauus 3aBUCHT OT TOMNOrpa-
¢HuM, THNA MECTHOCTH M PACTBOPMMOCTH HIDKHEro CJOA MOYBLI B TOM paHo-
He, Ile OHM mpoTexaioT. I'eorpapmuueckas UIMpoTa, BpeMsA rofa, BbICOTa
HaJ, YpOBHeM MOpA, WIHPHHA H IJyOMHa peKH U MHTEHCHBHOCTb TYpOYINEHT-
HOCTH — BCe 3TH (paKTOpbl BJIMAT Ha KOHLUEHTPAIMIO pPACTBOPEHHBIX H B3Be-
LIeHHBIX B pedHo#t Bofe BeiecTB. [lo cpaBHeHHMI0 C APYrHMHM HCTOYHMKAaMH
BOAbl PYYbH OTIHvAOTCA OOJiee 3HAYUTENbHLIMH CYTOUHBIMM W TONOBBIMH
Koye6aHUAMH TeMIlepaTypbl. TeMNepaTypa Boibl B pyybsiX GIM3Ka K TeMlle-
paType OKpYyXamowero Bo3ayxa. PasHocts TemMneparypsl BOABI M BO3gyXa
3aBHCHT OT pa3Mepa pyubs M CHTYalMH, KOTOpasA CKJaAbiBaeTcA B OAHHBIH
MOMEHT B €ro BepxXHeM TeyeHHH. B pyubsax M pekax oOMTalOT pa3yIMyHble
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OpraHu3Mbl, NOMajaHHe KOTOPbIX B 6accCeHHOBYIO CHCTeMY HeXXeJlaTelbHo,
TaK KaK OHH MOryT CTaTh KOHKYDEHTaMM B ITHTAHHM, 3aCOPHTb 3aloOpHYI0
apMaTypy, ABHTbCA MCTOYHMKOM pa3nHuHbIX 3aboneBaHuii. MHOTMe pyd4bH
M pekHM HecyT MHOIO Wia WIH TBepAbIX B3BeceH, KOTOpbie HAYHHAIOT OCe-
Hatb B GacceiHaX NpPH yMeHblIeHMM CKOPOCTH TeueHus. IIpH wcnosb3oBa-
HMH 3TO# BOJbI BOM03a6OpHOe cOOpYsKeHHe NOJKHO MpedoTBpalliaTh nomnaaa-
HHe peuHoro Mycopa (JIHCTbS, BETKH, pacTeHHA M T.N.), a TAKXKE TBEPAbIX
B3Beceit B pblboBopHbIe GacceiiHbl. 3arpsA3HeHHble PyYbd H peKH — IUIOXOH
MCTOYHHK BOZBI AJIs (pOpesieBOro XO3AHCTBA.

Bona npynoB M 03ep COOEPXKHT MeHbllle KUCITIOPOa, YeM PEKH U PYUbH.
Temneparypa Bombt B 03epax, H B MeHblllel CTeneHu B npypax, Gomnee cra-
OwibHa, YeM B pyubsax. OgHaKko ce30HHble KOJeOaHHA TeMIepaTypbl BeCbMa
3HauMTeNIbHbl. YeM KpynHee BomoeM, TeM MeHbllle OManasoH KkoJebaHHH
H MeHee BHe3almHbl M3MEHEHMA ero TMApPOXMMHMYecKoro pexuma. Osepa u
npynabl U30aBNATCA OT 3arpA3HeHUs 3HAYHTENIbHO MeJUIeHHee, YeM PEKH H
pyubd. KonuuecTBo B3BellleHHBIX YacTHI[ B MpyHdaX H o3epaX OOGBIYHO MeHb-
Ille, YeM B PeKax, HO HCTOYHHKOB BCEBO3MOXHbIX 3aGoneBaHHH 31ech GOMb-
lIe, YeM B PYUbAIX, TAK KaK BOJA B HUX HEMPOTOYHAs.

B BopoXpaHWIHMILIaX MNpoTeKawT cheldpHIeCKUe TIHAPOJIOTHYECKHE
THOAPOPUINKO-XHMHYeCKHEe M THAPOOHOJIOrHYECKHe NpOLECChl, OTIHYAI0-
I{HecA OT TeX, KOTOpbie HaGIIOHalOTCA B 03epaX, peKax M KaHamax. Beny-
WMMHE (HaKTOpaMH, OINpede/AIOIIMMHU XU3Hb BOOOXPAaHWIHLIA, ABIATCA
BooooOMeH W YpOBeHHbIH pexum. B BomgoxpaHwiMiax pa3IMYHOrO THIA
BoooOMeH MOXET COCTaBIATb OT HECKOJBKHX CYTOK AO HECKOJIbKHX JIeT.
AMIUTMTYAa KonebaHui ypOBHA BOIbI B pa3/IMYHbIX BOJOXPAHWIHILAX COCTAB-
NAeT OT HeCKOJNBKHMX HeCATKOB CaHTHUMeTpOB (I paBHHUHHBIX BOAOXPAaHU-
JIMLL) A0 MHOTHX [JeCATKOB MeTPOB (1A rOpHBIX BOIOXPaHHIHILY) .

B BOmOoXpaHWIMILIAX CO3[3eTCA HanpaBjieHHOE NBIDKeHHE BOMIbI K IUIO-
THHe H 06pa3yloTcA 30HbI BONOBOPOTHBIX IMPKYNAUMA, KOraa Boja nepeme-
IaeTCA MO OYeHb C/IOXKHBIM 3aMKHYTBIM TPaeKTOpHAM. Takas rugponaHHa-
Muueckasa CTPYKTypa omnpeneiser (opMHpOBaHHe U [BWXEHHEe BOJHBIX
MacC, TEPMHUYECKHH, ra30BbId U OHOTEHHbIH PEXKMBI, NepeMellleHHe H 0cax-
OeHHe MHUHEPAIBHBIX W OPraHHYeCKUX B3BeCeH, NpOTeKaHHe IIPOLECCOB
camoounileHua Bopsl. Ilo cpaBHeHHIO ¢ peKaMH H. 0O3epaMH BOOAa BOOOXpa-
HWIHW o6JiafiaeT MeHbIIeH CaMOOYHLIAWIEH CMOCOGHOCTBIO, 00pa3yroTcs
3acTO#HbIe 30HBI, BOfa MporpeBaercs GoJbilie, YeM B pekax, OCOOEHHO Ha
MEJIKOBOAbAX, MPOUCXOAAT LBETeHHe BOAbI, Upe3MepHOoe. MpOAyUHMpPOBaHHE
6uoMacchl BOOHOH PpAaCTHTENIBHOCTH, YTO MOXET BbI3bIBATb 3HAYMTEJIbHbIE
CYyTOYHble KOJIe6aHuA comepxXaHuA KHCIIOpoJa B Boze.

3mech MOryt npeobnajgarb cuHeselleHbleé BOJOPOCHH, KOTOpble BecbMa
BBIHOCIIMBDLI. Y0OpeHHA W XMMMKAaTbl, CMbIBaeMble JOXIAMH C NOJiei B pe-
KH, TOPOACKHE CTOYHble BOMbl B KOHIE KOHILOB IONAfal0T B BOAOXPaHWTH-
1A ¥ 3CTyapdH. 3TH CTOKH ABJIAIOTCA NMpPEeKPacHbIM yHoOpeHHeM A CHHe-
3e7leHbIX BOAOpOCIeH, KOTOpble BCe vallle, XOTA Obl B JIETHHIA NepHOL, 3aHH-
MaloT JOMMHHpYyIollee MONOXKeHHe B 3KkocuCTeMaX. OOHOKIIETOYHbie BOMO-
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POCTH BBIAENAIT XHMHYECKHE BEIECTBA, KAK MOJIAraiT, GeHONbHOro pana,
KOTOpbIE OTPHLATENIBHO BJIMAIOT HA Ka4eCTBO KaK MPECHOM, TAK U MOPCKOH
pompl. I'nNyOOKHe M3MeHEHHA B BOJAE HAYHHAIOT NPOMCXOOMTH €llle [0 Haya-
nma ee “LBETeHUA, KOrHa CHHe3elleHble BOLOPOCIH TOJIbKO HAaYUHAIOT pa3-
MHOXaTbCcA. UeM Bbillle TeMIepaTypa BOAbI, TeM CHIbHee OTPHLATENIbHOE
BIIHAHHE CHHe3eJIeHbIX, 3eJleHbIX M [WaTOMOBBIX BOJOpOC/IeH Ha pbiOY,
ocobeHHO Ha mMonopdb. Ilpu "uBeTeHHU’® HU3MeHEHHE COCTOSHHUA BOJHOM Cpeflbl
CBA3aHO C pa3BUTHeM pacTeHU#. IlpH 3TOM OTKJIOHEeHMH OT CTaHAAPTHBIX
THAPOXYMHYECKHUX M TIHUIPOOHONOrHYECKHX TMOKa3aTesledl KayecTBa BOJbI
He HablIofaeTcs, OJIHAKO NMPOMCXOONT pe3Koe yCWIeHHe TOKCHYHOCTH BOJ-
HOH cpefdbl C OOHOBPEMEHHBIM Pe3KHM YMEHbLIEHHEM COJNiepXKaHUA Mepe-
KHCH BOAOPOAA B BOAE.

[lepekuch BOAOPOHAa B TOJUle BOMAbI HAXOOUTCA B NPUNOBEPXHOCTHOM
caloe u y nHa. Uctounnkamu ee oOpa3zoBaHusA ABIAIOICA YNbTpadHONETO-
Bbie JIYYH, BOLOPOCIH, KOTOpble BBIIENAT MEpeKHCh Ha CBeTy, OakTepHH
JOHHOTO HJIa, KOTOpPble CNOCOOHBI pa3narath caxapa, aMHHOKHMCIIOTHI, HegTe-
nponyKTbl, ¢peHonbl ¥ T.4. Ilepekuch pacxomyerca B BOAe Ha OKHCIIEHHE
TOKCHYeCKHX BelLUeCTB ¢ MOMOILIBI0 cBOOOOHBIX panukanoB. B HacTosuiee
BpeMsA BO MHOTHX CTpaHaX MepeKHCh BoAopoda [06GaBnAlT B BOOY UiA
ynydlleHHs ee KadecTBa. K ucnonb3oBaHMI0 BOJ, BOOOXpaHWiHLL B dopene-
BOJICTBE HEOOXOIMMO NMOAXOOUTD C GOJIBLIOH OCTOPOKHOCTDIO.

B pexax, kaHanmax, BOJNOXpPaHWIMILAX H OCOOEHHO B CTOAYMX BOAAX
MOTYT HabIIonaTeCA CyTOUHble KonleOaHusA pH, cBsA3aHHble HOTOCHHTE3OM,
pH MoXer HOCTHraTh BbICOKMX 3HaueHMil (BWIOTh 0 9—10) B KOHUE IHA
u3-3a 00pa30BaHuA LLeJIOYHbIX KapOOHATOB. JTOMY MpoLecCY CHOCOOCTBYeT
HMHTEHCHBHAasA HuHconAuusa. Kucnbie BOmbl OTpUUATEeNbHO BIMAIOT Ha arlile-
THT U POCT popenu, yMeHblIaeTca MoTpeblieHHe €10 KUCIIOpPOHa, CO3[AI0TCA
GraronpuATHbIE YCTIOBHMA [JIA PA3BUTUA M PACIPOCTPAHEHHs MUIEMUYECKMX
3ab0s1eBaHHH.

B ¢openeBoacTBe ucnonb3lyercs ¥ BOOONPOBOAHAasA BOJA, B KOTOPYIO
IJIA yNydllleHHA KayecTBa n00aBiA0T xJlop WIH (TOp, YTO OKa3biBaeT Ha
dopenb BecbMa HeXenartelibHoe Bo3percTBUMe. KadecTBO .ropopckoit BoabI
MOXCHO YJYYUINTh XMMHYECKHM MeETONIOM, HO 3T0 BecbMa poporo. [loatomy
CHCTEMa TOPOJCKOrO BONOCHAaGXeHUA ABIAETCA HEyIOBJIETBOPHTENIbHBIM
V1A HOPeNeBOICTBA HCTOYHHKOM.

Mopckas Bofa coflep>HT OGbIMHO OKOJIO 35 I/ pacTBOPeHHBIX TBEPHAbIX
BElLIeCTB, T.€. COJIeHOCTb ee cocraBiusaer 35 %o unu 3,5 %.

[Tpu ucrmonb3oBaHMKH MOPCKOH H COJIOHOBATOH BOMbI BO3HHUKAIOT MOYTH
Te e Mpobiembl, YTO W MpPH HMCMONB3OBAHUU O3€PHOH M MPYAOBOH BOABI.
[Ipu BbIGOpe MecTa mnA crpoMTesnbcTBa GeperoBoro 6accedHOBOTO XO3AMCT-
Ba HeOOXOOMMO HpOBECTH TIMOPOJTIOTHYeCKOe H3yueHHe paHoHa, BKIIIOYAIO-
mee He TOJIRKO H3MepeHHe CKOPOCTH TeYeHMid, TeMIepaTypbl, COJIEHOCTH
BOAbl M KOJIMYECTBA PAaCTBOPEHHOTO B HeH KHCIOpPOJa, HO U CaHMTapHYIO
OLEHKY CTeMeHH 3arpA3HEHMA ero MPOMBLIIEHHBIMH OTXONAMH, CTOYHbIMH
BOJIAMM, MHCEKTHIMIAMH, YYeCTb CTeleHb “LBETEHHA CHHE3€JICHbIX BOIO-
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pocsieil, OKa3bIBaIOIIMX TIyOuTenbHOe Bo3feicTBue Ha pbiby. Heobxomumo
TWATeNIbHO IpofAyMaTh CHcTeMy BOHo3abopa, BopocHabxeHus M c6poca
OTpaBGoTaHHOM BOZBI,

IIna sbipamiMBaHuA pbIGbl GONBLUIOE 3HAYEHHEe HMeeT H3MEHEHHe coJle-
HOCTH B NpPHOPEXHOW 30He, rie MPOUCXOUNAT CaMble HHTEHCHBHBIE M CIIOX-
Hble NMepeMellleHHss BOObl U TBepOOrO BEUleCTBA M Ihe BIMAHHE CTOKa peK
H MCMapeHHH MOeT ObIThb HOBOJIBHO 3HAYMTENIbHBIM. B 3CTyapuax, B ycThAX
peK CONEeHOCTb U3MEHAETCA OT HyJIeBO# A0 OKeaHHMyeCKOH. OCHOBHBIM MCTOY-
HUKOM 3HEPIrHM UIA MpOLECCOB MepeMEIIEHHs BOJ M HaHOCOB OeperoBoi
30HbI ABNAIOTCA BOJHbI M TeueHHA. C rnyOMHO# NpPOMCXOOUT OBOJIBHO
ObicTpOoe 3aTyXdHHe BOJIHOBBIX CKOpOCTed, NMO3TOMY BO3NEHCTBHE BOJIH
Ha JHO OrpaHUYMBaeTCA OOBLIYHO riy6MHAMH B HECKOJIBKO AECATKOB MeTpPOB
H JIMLUb BO BpeMs HauGoJiee CHIIBHBIX LUTOPMOB BOJIHbI MPOHUKAIOT Ha IITyOH-
Hy okosno 100 M. Iloatomy co3paHue Bogo3aGopa Ha OTKpbITOM nobGepe-
Xbe — BECbMa CJIOXKHAA 3afiaya. B cBA3M ¢ 3TMM B pbIBOBOACTBE valle BCETO
UCTIONB3YIOT BoAy Oyxr, 3aiMBOB, MPONHBOB M 3cTyapueB. B acrya-
puAX HaOMOOATCA NPWIKBLI, cTpaTHPUKALMA BOM, BETPOBBIE TEUCHWA
M T...

IBHXeHHe BOO, B Mpepesiax 3CTyapHeB OMNpelensAeTcs NAEHCTBUEM IpH-
JIMBHO-OTIIMBHBIX TEUEHWH M BONHeHMH, a TaKXe BEJIMYMHOH U PEXHMOM
peyHoro croka. PeuHo#t cTok oOkasbiBaeT GoJiblIOe BIMsHME Ha pacrpere’ie-
HHE COJIEHOCTH B OyXTax, 3aiuBax M 3cryapusax. Ha HampaBieHHe ¥ MHTEH-
CUBHOCTh NEpeHOCa BOMAbI B 3CTYyapHAX BIIMAKT UX 00beM M rnyOuHa, mio-
1aib aKBAaTOPHM, CeYeHHE IMPOIMBOB, COEIUHAIOIIMX MX ¢ MopeM. Mudde-
peHUMaLMsi TepeHOCa BOM, C Pa3NIHYHbIMH CBOWCTBAMHM I10 FOPU30HTAaM IOTO-
Ka ABJIAETCA OCHOBHOW OCOGEHHOCTBIO T'MAPOAMHAMMKH 3CTyapueB. B scrya-
pUAX BO3HHKaeT SAPKO BbIpaXeHHbIH 3¢dexT nogbremMa BOA — aNBeJUIMHT,
KOTOPbI# MOXeT GbITh HCTNOJIb30BAH MPH KYIbTHBUPOBaHMH $opend. AnBen-
JIMHI HaONofaeTcA Ha OTAENIBHBIX YYacTKax ¢ NMOHMWeHHO# (Ha 3-7 °C)
NOBEPXHOCTHOH TeMINEpaTypor M MOBbIILIEHHON CONEHOCTBIO.

B npubpexHoi 30He, INe NOBEPXHOCTHble CTOKHM HE3HAYHTEJIBHbI M
€CTh HMCTOYHMKH IMMOA3eMHO# MOPCKOH BOObI, CKBaXHHbl, KakK IpaBHIIO,
[aT BoAy, KoneGaHHusA COJEHOCTH KOTOpOH MOTYT ObITb OYeHb He3HauUTellb-
HbIMH B TeueHHe VTUTEJILHOr'O TlepHoia BpeMeHH.

B 3aknioueHHe HeoGXOOMMO OTMETHTh, YTO B HAcTOsiliee Bpems Ipo-
leCC HAKOIUIGHMA B BOJOUCTOYHMKAX Pa3JIMYHbIX BElLLECTB, KAK CBOHMCTBEH-
HbIX TIPHPOJHBIM BOMIAM, taK W HeCBOMCTBEHHBIX MM (B pe3yJibTaTe XO3AUCT-
BEHHOH [1@ATEIIbHOCTH qenonexa) T.e. 3arps3HeHue BO[, MPOAOJIKACTCH.
CylLecTBYIOT pasfiuHble COCOGDI, TOMOTaIOILMe OTpe/IeSTUTh CTENeHb 3arpA3-
HeHHsA BOINOMCTOYHHKOB, OCHOBaHHbIE HAa OlLEHKe H3MEHEHHs KOHUEHTpalHH
PasNUUHbIX KOMIIOHEHTOB XHMMMECKOTO COCTaBa BOHbI, NMOKa3arenew GUM-
YeCKHX CBOMCTB, a TaK>Ke pa3JIMYHbIX rHAPOOHOJIOTHUECKHX H MHKpOGHOIIO-
THYecKuXx nokasareneii. Haubosiee pa3pabGoTaHHbIM CNOCOGOM SABINAETCA
OLIEHKA 3arpA3HEHHs N0 COfiepXKaHHI0 KHCIOpoaa B Bopie (Tabn. 18).
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18. Knaccnduxauns 3arpa3HeHHOCTH BO/bl 10 XHMHYECKHM NOKa3aTelIaM

YposeHb 3arpa3- | PacrBopeHHLI KuCIIOpON Oxucnse- | AMMOHHM-
HEeHHOCTH BIIKs, MOCTb, HBIR a30T,
Mmr/n % Hachl- MrO,/n mr O, /n mr/n
LICHH A
Jlero 3uma
QOueHb YUcTas 9 14-13 95 0,5-1,0 1 0,05
Yucras 8 12-11 80 1,1-19 2 0.1
YMepeHHo 3a- 7-6 10-9 70 2,0-2,9 3 0,2-0,3
rpsA3HeHHas
3arpsa3HeHHad 5-4 5-4 60 3,0-3,9 4 0,4-1,0
I'pa3Has 3-2 5-1 30 4,0-10,0 5-15 1,1-3,0
OueHb IpA3Has 0 0 0 >10 >15 >3

OBOPY AOBAHUE ANA BbIPAWLUBAHUA ®OPESIN

s BhIpalIMBaHHA ¢opend HeoGXomMMO pasnuyHOoe OGOpynoBaHue,
npefiHa3HaueHHOe UIA BOMONOATOTOBKH, COfepXaHua pbiObl, NMpoBedEeHHA
pbIOOBOHBIX ONEpalMH H T. [.

GunbTpauua Boabl. M30bITOUHAA KOHUEHTPALMA OCTATKOB KOpMa MIH
NPOJYKTOB JKU3HEHeATeNIbHOCTH B OacceiiHe MOXeET CHeNaTb cpeAy TOKCHY-
Hoit A puiobl. KpoMme Toro, B nocrynawuieit B 6acceiH BOie MOTYT MpPUCYT-
CTBOBaTb B3BECH, PacCTBOpPEHHble BellleCTBa WIH ra3bl. i OYHCTKH BOMbI
OT BpeAHbIX KOMIIOHEHTOB NPHUMEHAIOT PAa3/IHUHBIE METOAbI (WIBTPALMH.

Mexanuyeckyo GwibTpauuio NPHUMEHAOT MUIA YOANEHHA TBEpPObIX Tel,
OpPraHHYeCKHX KOJUIOWAOB, fAeTpHra. MexaHuueckue ¢WIBTPBI NPOCTHI IO
KOHCTPYKHMH U YHOOOHBI B 3Kcrnyatauuu. B HuX TBepable yacTHibI 3ajep-
KMBAIOTCA MEXaHHYECKH CeTKOH M coOHMpaioTca Ha Heit, HemoOgBHXHbIH ceT-
yaTbiii QWIBTP YCTAaHABIMBAETCA MONEpeK NMOTOKa BOMbI BEPTHKAJIBHO WIH
HakJIOHHO. JljIf OUMCTKM CeTKY BBLIHMMAIOT U MPOMBIBAIOT C MOMOLLBbI0 OOpat-
HOro Toxa Bojbl nof Hanopom. IIpu BbICOKOH KOHUEHTpaUMH B3BellleHHBIX
YaCTHIL B BOJIe OYHCTKA CETKM CTAHOBMTCH 3aTpyAHHUTeNIbHONH. B TakHX ciyda-
AX HEOOXOMHMO NpPHMEHATb MPAMOTOUHble WIM pajiHajibHble BpallaoLlHe-
CA ceTyaThle GWIbTPbI. MexaHMuecKyl0 OYMCTKY BOAbI OT B3Beceit obec-
NeYHBaOT HENpepbIBHONEHCTBYIOIINE CAMONPGMBbIBalolHeca GWILTPHl Map-
ki HC®-50 mommocTsio 50 m3 /u.

Ouibrp (puc. 4) paGotaer cnepywowuM uGpa3oM. 3arpa3HeHHas BOIa
Mo BXOAHOMY MNaTpybky 6 mopaerca B Kamepy /, mpoXomuT uepe3 ¢pWiIbT
pyowmit 3neMeHT 3 B Kamepy ¢wibrpara I/ H BbIBOOMTCH uepe3 HaTpyGok 9.
Ocapgok ymanserca OGpaTHBIM MOTOKOM OTGHIBTPOBAHHOHW BOMIBI, MOCTY-
Majpuied Mo OCTATOYHbIM HAMOPOM B IPOMBIBHOH KOpoG 4, KOTOpLIA nop
TeWCTBMEM 3JIEKTPONPUBOAA MMepeMeIlaeTcd MO NepHMETPY LWIMHOpUYe-
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Puc. 4. HenpepbiBHOgeHcTBy 01w camonpomMaBaliitcs dpunstp HCO-50:

1 — Bo3nyWIHEBLL BEeHTWND; 2 — WHIHHOpHYeCK UMt Kopnyc; 3 — GUILTpyOMIMi TeMeHT;
4 — npomsbBHOM Kopo6; 5 — MaHoMeTp; 6 — BxopHoit NarpyGox; 7 — marpy6ok mns
OTBOJR OTCTONA; § — Mokt Ban; 9 - narpy6oK HA BEIBOAA OYHLLEHHOR BOQBI

cKkoro ¢wisTpylowero neMeHtTa 3. Ocapok M3 GWILTPA OTBOIHUTCH Yepe3
Kopo6 4, nonbiit Ban & u marpyGoxk 7. JamieHHe Bo BXOOHOM naTpyOke
KOHTpONMpYeT MaHOMeTp 5. Ilna ynmanenus BO3[yXa, HAKallJIHBAIOLLETOCH
B BEepXHell YacTH UWIMHIPHYECKOTO Kopnyca 2, NpefyCMOTpeH BO3MYLIHbIA
BEHTWIB /.

IleH3eHCK il 3aBOO, XHMHYECKOTO MaLIHHOCTPOEHHS BBINYCKAET GbiCTpO-
AefcTByOIIHE caMONpoMbiBatoiuuecs ¢wibtpbl Mapkn bCO npousBommrens-
HOCTbI0 OT 65 mo 2000 m®/u. BmecTHMOCTh U 3peKTHBHOCTD ‘MeXaHHYe-
CKMX (UIBTPOB 3aBMCUT OT pa3Mepa 4YacTHl, (WIBTPYIOLIETO MaTepHaa.

Hnsg yMmeHbllleHHA KOJIMYECTBa B3BECH B BOJi¢ NMPHMEHAIOT MecYaHbie U
MeCYaHO-IpaBHHHbIE (HILTPbI, COCTOALLIHE K3 OAHOIO WIH HECKOJNbKHMX
(mo naTH) opHOponHbIX cnoes. Kpome toro, mpuMeHsor “ObiCTpbie” mec-
yaHble (WIBTPbI CO 3HauMTellbHO OOJbLIEH CKOPOCTHIO GWIBTPALMH, YEM Y
NecYaHbIX WIM MeCyaHO-rpaBMiHBIX (GWiIbTpOB. B HUX BOma, copepxaias
B3BellIEHHbIE TPHMeCH, H OTHWIBTPOBaHHAA NOAAeTCHA M 3abMpaercs Haco-
caMH. -OHN 33[epXKMBAIOT YacTHUbI pa3smepom 6Gonee 30 Mk, dwibTpalmsa
OCYLIECTB/IAETCA ¢ MOMOIIBI0 BCeH TONLIH, a-He TONBKO MOBEPXHOCTHOTO
cnoa ¢wibTpa. “BbICTpble” QHIBTPHI MTPOMBIBAIOTCA C IpHMeHeHHeM 0b6par-
HOTO TOKa BOAMI [0, HAIOPOM. :

Hemundexima Boasl. Ilpu KynpTuBMpoBaHUM ¢openu B GaccelHOBBIX
YCTaHOBKaxX [MIpH BbICOKOH IUIOTHOCTH MOCAAKH Haubosiee cepbesHbie 3a-
GoneBaHMA, NPUBOJAWIHE K MAcCOBOH rHbenH pbib, BLI3bIBATICA BakTepud-
MH, BHPYCaMM H [pPYTHMH OJHOKJIETOYHbIMH opraHu3MamH. Ilnsa GopbGbi
C 3THMM OpraHHU3MaMH MpPOBOIAT AE3HH(PEKUMIO BOIbI, KOTOPYID MOXHO
OCYLUECTBJIATh ¢ NOMOLIBIO yNbTpacHoneToBoro obnyvyeHus. Ynsrpaduore-
TOBble JIyYd NOpaxaloT BereraTdBHble GOpMbl OakTepHH, CrOpbl rpHboB,
BHPYCbI, MpOCTeilIne OpraHusmbl. I¢PGeKTHBHOCTh YNBTPAPUONETOBOrO
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M3JIyYeHHA 3aBHCHUT OT IMHbI BonHbl (2600 A), nmpo3pauHOCTH BOabI, BHIA
H KOJIHYeCTBa MHKPOOPraHM3MOB, MOrNOLLawleR cnocoGHocTH Bonbl. Tak,
K03} PHUMEHT NMOIIOLIEHHs Yy apTe3MaHCKHX BOJ B 3 pa3a MeHbllle, YeM Yy
NOBepXHOCTHBIX. IIpH MOBBIUEHUN TeMIepaTyphl Bodbl oT S 10 36 °C adpex-
THBHOCTb eHACTBHA YIbTPa¢HOIeTOBOro OOiyueHHs yBeIHUHBAETCH.

3aropckuii MaLIHHOCTPOMTENIbHBIH 33aBOJ BBIMYCKAeT YCTAHOBKM 1A
oGe33apaxkuBaHusa Boabl OakTepuumpHbiMuH nyyamu tuna OBI1II, OB-50,
OB-150 mommoctbio 3,5 u 150 m?/u. YcranoBku paccuutaHbl Ha paGouee
JapJieHye, He mpeBblaromee 8 krc/cm?. Onu npuMeHsloTca WA obe33apa-
YXMBaHHA BOMbI U3 MOJA3eMHBIX WCTOYHMKOB lBeTHOCThbI0 He Gonee 20 rpap,
MYTHOCTbIO He Gonee 1,5 mMr/n u ¢ comepxXaHuem xene3a He Gonee 0,3 mr/m.
MaxcumanibHoe OGakTepuanbHOe 3arpsA3HeHHe MOCTYNAWIIEH BOABI OOJIXKHO
cocraBnATh He Gonee 1000 wT/n kuuieynbix nanouexk. OOe33apakuBanue
BOABI TMPOUCXOOMT MMOJ HEeHCTBHEM OaKTepULUMAHOTO YIbTPadHONIETOBOIO
obnyyeHuss Ha OaxTepuum, Haxopswuecs B Bopge. O6e3zapaxuBaeMass BOJA
OBHOKETCA HelpepbIBHBIM NMOTOKOM B KOPIyce YCTAHOBKH MO CNUpalu BO-
KpPYT KBapLeBOro LWIMHAPHYECKOTIO Yexja, BHYTPH KOTOpPOTO pa3MelleHa
DakTepHLIMIHAA Namna,

B Hacrosfilee BpeMsa Bce Yalle B KayecTBe 00e33apakMBAIOLIErO CpencT-
Ba TNpPHMEHAETCA O30H, 3((PEeKTUBHOCTb EHCTBMA KOTOPOrO 3aBMCHT OT
BpeMeHH KOHTakTa U no3bi. O30H npH KOHueHTpauuu 15 mr/n 3a 15 ¢ non-
HOCTBI0 YHMYTC)KaeT OaKkTepud H BHPYCbl M OKMCIAET 3HAUMTEIIBHOE KO-
NIMYECTBO PacTBOPEHHbIX opraHWyeckux BewectB. [Ipu momomu o3oxHa mMox-
HO CHH3MTh KOHIEHTpaLHI0 eJe3a B NpecHoi Boge .c 9,5 mo 0,07 mr/n.
O30H uMeeT NpeHMMYILECTBA IMepel] OPYTHUMH OKHCIUTENAMH, TaK KAaK He
BbI3bIBaeT 3arpA3HeHUA BOJbI M BbipabaTbhiBaeTcA Ha MecTe MOTpeO/IeHHUA.

Aspauus Bozbl. AjpaTop cllegyeT BbIGHpaTh C y4eTOM OCOGEHHOCTEH
BOMOITONIAIONIEH CHCTEMBI, 3¢ ¢eKTHBHOCTH a3paudh B 3aBUCHMOCTH OT T€M-
NepaTypbl, COAEPXAHUA pPACTBOPEHHOrO KHCIOPOAAa B NOCTyNaiomieil BOMeE
H CBOHCTB BO/bI.

CyuiecTBY10T TPH THIIA a3paTOpOB, MPHTOAHBIX JjiA 6acceHOBOrO Bbi-
palMBaHUA pbiObl: TrpaBUTALUOHHBIE, PpACIBUIMTEIIBHBIE W 3XEKTOPHbIE.
YBenuueHue comep)kaHWA KUCIIOPOAA B BOLe C MOMOLUbI0 IPaBUTALHOHHOTO
a’3paTopa JOCTMraeTCs 3a CYeT YBeJIHWYEHHA IJIOLIAaAH KOHTAKTa BOJbI C BO3-
OyXOM IIpH HUCMOJNIb3OBAaHUU 3HEPrHM MNajawuied Boabl. PacnbuidTeNbHble
aspatopbl (pacHbUIMTENIH) PacbUIAIT BO34yX WIM KHCIIOPOZ B BOJE B
BUOe My3bipbKOB. B ajparopax 2)keKTOpPHOro THIa BOAA NOM IaBJIEHHEM,
CO3/1aBaeMbIM HAacCOCOM, IMOJAETCA B 3KEKTOp BMeECTe C BO3AYyXoM. B 3oHe
CMELIIMBaHUA BO3[YyXa M BOObl NMPU CWIbHOH TYpOYJIEHTHOCTH NpPOUCXOOMUT
MTrHOBEHHOe NOTJIOUIEHHe KHCIIOPO/a.

B ycrnoBuAx MexaHMYeCkOW MOJauYd BOJBI XOPOIUO 3apeKOMEHIOBANIU
ceOA ajpauMOHHBIE YCTAaHOBKH TIPaBHTaLMOHHOro Ttvna (He TtpeOyomue
JIOTIOJTHUTEJIbHBIX 3HepreTHYECKHX 3aTPaT), B KOTOPBIX HCHOJB3YeTCA 3JHeEp-
rHs, BbICBOOOXHAOLIAasACA NpU NameHuu Boxbl (puc. 5). [Ipu Hu3KOM copiep-
XKaHHM B BOJE pacTBOpeHHOro kuciopoza (0,2—2 Mr/n) yCTaHOBKHM MO3BO-
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Puc. 5. Cxema aspaumoHHOM (Hmera3auHoH-
Holt) ycTaHoBKH MOILHOCTRIO 50 n/c

nAT goBecTH ero no 80 % HacblllleHHs,
a npu BbiIcokoM (140—150 % Hacbiue-
HHA), KOrJa B BOAE OJHOBpPEMEHHO C
KHCJIOpOAOM TMPHCYTCTBYET CIIMIIKOM
6onbiIOe KOJNHUECTBO a30Ta, — CHHU3MTh
ero 0o 105 % U comepxaHHe a30Ta NpH-
BECTH K HOpPMe.

[Ipu pa3nmHuHBIX METOMAaxX ajpaLMH B
3aBUCHMMOCTH OT COCTaBa BO3[yXa, Mnap-
UMaNbHOTO [iaBlIeHHsA, PpacTBOPHMOCTH '
rasoB 4 TeMIepaTypel B BOIE NpH HOp- )!
MaJIbHOM aTMOC(EepHOM [aBJIEHHH MO- -
KET ObITh PaCTBOPEHO CTpPOro onpefe-
JICHHOe KOJIMYeCTBO KHUCIIOpOda H [py- -
rux rasoB (cm. Tabn. 1), HasbiBaemoe =
PaBHOBECHOH KOHLEHTpalMed U TpHHH-
maemoe 3a 100 % HachilieHns.

[Ipn as3pauuu BOmbI, OCHOBaAaHHOH Ha MPOAYBAHUM aTMOCHEPHOTO BO3MY-
Xa yepe3 pacrnbUIMTENIM, KOIZAa MeJibyaiiMe MNMy3bIpbKH BO3[yXa MO Mepe
NPOXOXIEHNUA Yepe3 TOJILY BOAbI OOOraialT ee KHCIOPOAOM, OOBbIYHO
80—90 % Bo3nmyxa mpoxopuT yepe3 obGpabaTbiBaemyio BOAY, He BbINOIHAA
HMKAaKOH MoJie3Hoil ¢yHKIMH. Bcnencrsue mponyBaHusi BO3OyXa 4epe3 BO-
Oy MO>XeT TNOBBICHTBCA TYypOyneHTHOCTb B DacceitHax ¢ pbiGO#l, CHH3HMTCA
NPO3PayHOCTh BOObI, B pe3ysbTaTe Yero 00bEKT BbIpALIUBAHUSA CTAHET HEBH-
DMMBIM H MCYE3HET BO3MOXHOCTb KOHTpONMpPOBarTh ero cocrosanue. Ilo r1a-
KOMY NpPHHUMITY paboTtaeT nojasnsiouiee 60IbILMHCTBO a3paTOPOB.

IlpumeHenue “’Bo3ayLUHOM” ajpauud I3IPEPeKTHBHO IIPH MOBDILIEHHH
COLep>KaHUA PACTBOPEHHOro Kucjopoga ¢ 0 go 4 Mr/i, 3T0T NpOLEcC HOeT
JNOCTATOYHO MHTEHCHBHO N0 AOCTHXKEHWA KOHUEHTpauuu S—7 mr/n. JanbHei-
llee YBeJIHYEHHE COEpP>KaHHA PAacTBOPEHHOTCG B Bojae Kuciopopa (6onee
7 Mr/m) ¢ nomoupr a’pauudd TpeOyeT BBICOKMX JHEPreTHYECKHX 3aTpat
H BpPEMEHH, YTO [eJIaeT aIPaLuI0 IKOHOMHYECK U HEBBITOHOM.

[Ipu aspauuu xe BOAB! 107 OaBNEHHEM BO3pacTaeT He TOJIBKO COfepxka-
HMe KHUCIOpOda, HO M APYrMX rasoB, B YaCTHOCTH a30Ta, KOTOpbIA Oymet
MOCTOSIHHO HAaKamljIMBaThCsl B DacceilHe, Tak KaK B OTIHYME OT KHMCIOpPOJa
a30T He pacxogyercsi B xoje OGHMOXHMHMYeCKHMX MpoueccoB. [Jlaxe He3Hauyu-
TelbHOe MNepeHachbillieHHe BoAbl a30ToM (TaGnm. 19) BbI3biBaeT y ¢openu
ra3ony3pipbKOBY10 60€3Hb ¥ PUBOAUT K ee THOeH.

Oxcurenammst Boasl. IloMuMO a’paumu BOABI BO3AYXOM, MOXeET NpHU-
MEHATBCH HACBILIEHHE BOJbI UHCTBIM KHCJIIOPOJOM — >XHIKHM WIH razoo6-
pa3HbIM, T.e. OKcHreHauus. B 1 mM> xucnopona npu HopmansHoM aTMocdep-
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19. Mpenensnas KOHLUEHTPAUHA 230Ta, BhI3bIBaIOWAA y openn razosyio 3M60HI0
NPH NEPEHACHILEHHH BOABI BO3AYXOM, %

Bo3pacTtHas rpynna A3or Kucropon,
IMogpolueHHble NHYUHKH 102-104 120-170
Manbku 105-110 250-300
Mononb u ToBapHasa psiba 110-11S§ 350

r

HOM [aBJIeHHH CONEPXHTICA B 4,8 pasa GosbLue KHCIOPOLa, YeM B BO3AYXE.

YMeHblIeHHe 0TX0da MKpbI pajyKHO#H ¢openH, yCKOpeHHe poCTa U pas-
BUTHA 3MOPHOHOB MPOHCXOAAT NPH KOHUEHTPALMM KHCIOpOfa B BOfE,
npesbilliatoiei 100 %-Hoe HacbiuleHue B 2—3,5 pasa.

[Ipu xyn»THBHPOBaHMH (openu BO Bcex CiydyasX, Korga Heobxonumo
NMPOBOAMTb a3palMI0 BOAbI M KOIHa ee KOJNYECTBO OrpPaHHYEHHO, IKOHO-
MHYECKH BBITO[HEC OCYLIECTB/IATL OKCHreHalHio BoAbl. [IpumeHas oxcHre-
HalMI0, MOXHO YBEJIHYHTb IUIOTHOCTb NMOCAAKH PbIOGHI, MOYYHTh roJOBYIO
npopykumo cBbiite 400 kr/mM®, yMEHBUINTh PacXOf BOObI, NMpPH MeEXaHH-
YeCKOH Jlopaye BOObI — COKPATHTb PacXodbl Ha 3JEKTpo3Hepruw. Bsico-
KOe cofiep>aHHe KHCIIOpoa CTHMYNHpyeT pocT (openu 3a cyeT JIydlllero
ycBoeHusi kopMma. Hcnons3zoBanue kucnopoaroro reveparopa XORBOX
LIBeCKOro IMPOU3BOACTBA NMo3BoJsAeT nojayvyars 0,93 kr KHCIOpOAa Ha Kax-
NI 3aTpayeHHbIH K WIIOBATT-YaC.

B cywecTByolHMX yCTaHOBKaX MO HACBHIUIEHHIO BOXbI KHCIOPOOM
(oxcureHatopax) 90-95 % kucnopoma pacTBopseTcs B BoAe. B Hu3Ko-
HaMoOpHBIX OKCHreHaropax (puc. 6) oGoraueHHe Boabl KHUCIOPOAOM AOCTH-
raer 350 % uaconuenus, 1.e. S0 mr/n. Takas Boga MoXeT nMoJaBaTbhCA He-
MOCPENCTBEHHO B pPbIGOBOIHYI0 €MKOCTb H TILATENbHO INepeMELIUBAThCH

Puc. 6. Cxema HHM3KOHamOpPHOIO OKCHIe-
HaToOpa:

1l — npemoXpaHMTenbHuIM Knanau; 2 —
CMOTpOBBIE JIIOKH; 3 — IeCTHHUA; 4 —
MeTannHYeckasd peulerka (cerka); 5 -
BeHTHnp razocbpoca; 6 — nomnasxoBbIN
KnanaH; 7 — perynfaTop pacxofa KHCIo-
pona; 8 — MaHOMETp KHCIOPOHONpOBOIA;
9 — xucnoponmonposon; 10 — BeHTHNb No-
payd KHcnmopopa; Il — wryuep Xucnopo-
pgonporofa; 12 — cnus; 13 — ypoBeHHas
TpyOka; I4 — TpyGonpoBop OKCHICHHM-
poBaHHOM Bofbl; 15 — perynHpoBOYHEIE
BEeHTHJIH (3aaBHXKH); I6 — NONMIABOK;
- 17 - MaHOMeTp okcWreHatopa; I8 -
HanonHurenb (Konba Pammra); 19 -
Kopnyc; 20 - cpemHas Kpbllika; 2] —
pa36Gpuprusapiee ycTpoHcrBo; 22 —
HanopHbIA Tpy GonpoBox
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B Heii. B HanmoOpHbIX OKCHUreHaTOpaxX HACbllUlEHHE BOAbI KHCIOPOAOM A0 60—
100 mr/n u Bbllle NpoTeKaet nox AabieHHeM oT 0,5 1o 3 aTM, 3aTeM mocTe-
NEeHHO MaBJICHHE CHMXAWT B CHELHaNbHBIX YCTPOHCTBaX, MOBTOPHO MCMOJIb-
3yA BblAeNAwLIMAcA Kucaopon. HamopHele oKCHreHaTophl NPUMEHAIOT NpH
MaJIOM KOJTHYECTBE CBeXeil BOJIBI.

OxcureHaTop npencraBnsfieT COOOH TrepMeTHYECKYI0 METaJIHYeCKYIo
eMKOCTb B OpMe LMIHHOpPa ¢ 3aKPLITHIMH TOPUAMH, B KOTOpO# pa3bpni3-
ruBaerca Bofa. OH AedCTBYyeT MO NMPHHUMILY NOCTOAHHOTO NMPOTHBOTOKA —
BOIa MOCTYMaeT CBepXy, a KHWIOpod — CHU3Y. BHYTpH OKCHreHaTtopa OHH
CMELLUHBAITCA, U KUCNOpoy, pacTBopsercA B Boje. [Ipu okcureHaumu Mox-
HO HCNOJNb30BaTh ra3000pa3Hbli KHCIOPOH, HAXOAALIMACA B MeTaJUTHYECKHX
KHCIIOpOAHbIX GaIOHax, BMeW AKX 8,6 Kr KHCNOponda, WiK COKHKeHHbIH
KUCIIOpOJ,, XpaHALLIMACA B ClIeLMAJIbHBIX pe3epBYyapax.

Kucnopoansie reHeparoppt XORBOX npenHasHaueHsl I OTHeNeHHA
KHCIIopoaa oT BO3dyxa. Jjia ontuMmanbHOH paGoThl KHUCIIOPOAHOrO reHepa-
Topa Tpebyercs, YTOObI MOCTYNAIOIIMKA B HEr0 BO3AYyX Haxopwics MoK AaBlie-
HHeM 3-7 kr/cM?, BpeMsa Mpoliecca OTHeNeHHA KHCIOpOAa OT BO3JyXa —
or 1 go 10 muH. CymecTByiolue MOfIeNIH KHCIIOPOIHBIX TEHEPATOPOB MPOU3-
BoaAT o1 0,6 o 15,8 Kr/u razoo6pasHoro kucnopopa (puc. 7).

B cBA3M ¢ BO3MOXHBIMH aBapHAHBIMH CHTYaLUAMH (oTKINI0YEeHHE
WIEKTPOIHEPrHM WM TONIOMKa HacocoB) HeoGXOmMMO IpefycMOTpeTh
aBapuMHOe BONOCHabXeHHe WIH Mofiayy KHCIOpoaa B GacceitHbl yepes pac-
NbUIHTENH. B cnyuae npexpalueHus mopaus BOAK! HIIM KKCIOPONA 1A OKCH-
TeHallMH MPH IUIOTHOCTH MOCanKH puiGbi 100 xr/m>, KOHUEHTPALMH KHCIIO-
pona B Bofie 8,5 mMr/n u crieunbuyeckoM norpeblieHHH KHCIOpOaa ¢openbio
240 mr/(kr - y) uepe3s 11 MHH KOHUEHTpauus PacTBOPEHHOro KMCIOpoOda
B BaccedHe ynazet 0o 4 mr/i, KOTOpaa G/IM3Ka K JIeTaIbHOM.
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Puc. 7. Cxema yCTaHOBKH 110 HACBILLEHHIO BOAbI phiGOBOOHEIX GacceltHOB KHCIOpPOOOM:

I — cmecurenb; 2 — HanopHblt TpyGonpoBon; 3 — Hacoc; 4 — KHCIOPOAONPOBO;
5 — kucnopombit reHepatop XORBOX; 6 — xomnpeccop; 7 — HCTOYHHK XHIKOTIO
H faszooGpasHoro kucnopopa; 8 — npubopbl KOHTpons, aBapuiHOM CHIHANU3AUMM U
BKJIIOYeHHA apapuifHoft Mofayd Kucnopopa; 9 — MexaHu3MBbI pery/fUHH NOOAYM BOObI
u kucnopona; 10 — pacneumrenu; 11 — GacceftHpl; /2 — OKCUIeHaTOp
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Bca Bopa, npemHa3HaveHHas U1l BbIPAILMBAHHMA pbIObI, MOXET IPOXO-
puTh uYepe3 okxcHreHatop. IIpm 3TOM comepXaHHMe KHCIOpO4a Ha BbIXOE
M3 OKCHIeHaTopa [JOJIXHO COOTBETCTBOBaTb MOTpeOGHOCTH pbiGbl B 3aBHCH-
MOCTH OT TeMIIepaTypbl BOMAbI, MHOMBHOYaJbHOW MacChi puiObl; MCIOJb3Ye-
MbIX KOpMOB H T. . IIpu nepenacpiuennn kucnopogom (ot 250 no 350 %)
BOJA MOXeT IOA3aBaTbCA HENOCpeCTBEHHO B pbIGOBOAHYI0O EMKOCTh B OTHOM
MecTe 10 KacaTeJpHOM ¢ 06pa3oBaHHeM KpYTOoBOTO TEYCHHHA WIH paccpeno-
TOYMBAThCA MEJIKUMHU CTPYAMH 110 BCeMy Bacceitny. B oBoux ciyyasx pnomix-
HO ObITb O0DecreyeHo XOpolllee MepeMelIHBaHKe NTOCTYNAIIER BOObI C BOAO#H
B OacceitHe. YacTh BOAbI, NpefiHa3HaueHHAaA WJIA BbIpALMBAaHUA pbIObI, Npo-
XOJIUT Yepe3 OKCHIeHAaTOP M MepeHachbitaeTca go 60— 100 mr/m.

ConepxaHne pacTBOPEHHOTO KHCIIOpOAa OOBOAMTCA O HeoOGXOOMMOTO
YPOBHA IyTEM CMEIUHBaHHA OKCHIE€HHPOBaHHOH BOMAbl ¢ HEOKCHI'CHHPOBAH-
HOH 10 Mojaud B ppiBOBOAHYI0 eMKOCTb. B IepeHachllIeHHOH KHCIOPOAOM
BoOJle paflyxHad ¢opesib paBHOMEPHO paclipefienserca B GacceitHax.

[IpumeHeHHe OKcHUreHauuu NMpH 6acceHHOBOM BLIPAIIMBAHHM paly KHOM
¢openu MO3BONAET CO3[aBaTh HeOOGXONHMBIA YPOBEHb paCTBOPEHHOrO KHCIO-
poma ¢ He3HAYHTESIbHBIMH €ero NOTepsAMH IMpH OKCHUIreHAUWH, GIaronpuAr-
HbI pexxum Boxoo6MeHa B GaccedHe, HCMOJIb30BaTh BOJAOHCTOYHHK € Ma-
NbIM OeGHTOM BOMbI — H BCE 3TO NpH HeGONbIIOM pacXofie 3HepTHH M I10J1-
HOM OTCYTCTBHMH ra3oBoH 3MBOJIHH.

Ina nmpHMepa MOXHO paccMOTpeTh, YTO [aeT IpPUMEHEHHe OKCHIeHa-
LMK NPH BbIpalMBaHHA pamykHo# ¢openu maccort 10 u 100 r npH TemMnepa-
Type Bompl S M 15 °C, MHTEHCHBHOCTH BOoOGMena 1 u 3 pa3za B uac. Pacuer
MaKCHMaJIbHOM IUICTHOCTH NOCAaAKH cilegyeT NpoBecTH nmo c¢opmyne (3)
(nonaras, 4TO HAcCbIilEHHE BOIbl KHCIIOPOJOM HOCHE€ OKCHTE€HALHH COCTaB-
nser 250 u 350 %) u cpaBHHTb ee C MIOTHOCTbI0 mocaaku npu 100 %-Hom
HACbILEHUH KucnoponoM (tabn. 20).

20. MaxcHMalbHO BO3MOXHaA IIOTHOCTb TOCARKH
payXHoii (hpopeNH NpH OKCHreHaluu, Kr/m3

Bopoo6meH, HacoluieHHe Boabl KHCnopofioM, %
Macca pBIG, T pa3 B yac

100 250 350

ITpu 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 51,7
100 3 23,8 138.8 2145
100 1 1,9 46,3 71,5
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BoipamuBanue pagyxHoit ¢openu B GacceiiHax rpu IIOTHOCTH NOCAJKH
Gonee 300—400 Kr/m> ¢ ppIGOBOAHON TOUKH 3pEHHA, BHAMMO, HELENeco-
o6pa3Ho. [laHuble, NpuBeneHHble B Ta6n. 20, CBHOETENICTBYKT O TOM, YTO
IIpH OOHOM M TOM Xe BOOOOOMEHe NMpPHMEHEHHEe OKCHUIeHaUMH IMO3BONAET
YBEJIMYHTb IUIOTHOCTh mnocajaku pbibel B 9 pa3. IddexTuBHOCTD MpHMEHE-
HHl OKCHTEHAaLlMM 3aBUCHT OT TeMMepaTypbl BObl, NPH TeMmeparype 15—
25 °C ona BbILLe, YeM npu Temnepatype Hike 10 °C.

C 5>KOHOMHMYECKOH TOUKH 3pEHHA IpU KYIbTHUBHPOBAHMK pPajyXHOMH
¢openu HMeeT 3HaueHHe KOJIHYECTBO BOJbI, 3aTpauMBaeMoe Ha 1 Kr BbI-
pawnBaemoit pbi6ei. Ilo dopmyne (5) MOXHO paccuMTaTh pacXop BOJbI
co 100 %-HpIM HacblllleHHEM 1A BbIpallHBAHHUA panyxHoOH ¢openH Mac-

coit 10 ¥ 100 r npu temneparype 5 H 15 °C H npHMeHeHMH OKCHIeHALHH
(1abn. 21).

21. Pacxon Boap! Ha BeipanuBanne 1 Kr ¢openu ¢ yyerom
OKHCJICHHA OPraHHYeCKHX BEleCTB, J1/c

HachlleHre Bogb! KHCNOpOoaOM, %

Temnepagypa Macca
Bompl, C pBIb, T 100 250 350

Ha BrI- |Ha okuc-| Ha Bel- {Ha okuc-| Ha BbI- {Ha okuc-
paluBa- | JieHHe |paiiuBa- | JieHHe |palmmBa- | neHMe
HHe HHe HHE

5 10 0,0074 0,0008 0,00t17 0,0002 0,0011 0,0001
5 100 0,0060 0,0007 0,00t4 0,0002 0,0009 0,000t
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 BugHO 3 TaGn. 21, ¢ yuetom ucmons3oBanua 10% kucnopona
Ha OKHCJIeHHE MIIOBBIX OTJIOXKEHHH, OCTaTKOB KOPMa, 3KCKPEMEHTOB H
XKHOKHX BbIHENeHHH ¢OopenH pacxol BOAbI cocraBiser or 0,001 po
0 007 nfc Ha 1 kr pbi6bl. s pei6bi Maccoit 0,2 T IIpH TemmepaType BOMbI
15°C u 350 %-HOM HachIllleHWH BOZBI KHCIOPOIOM pacxom BOABI MOXeT
cuu3uTees 0o 0,0013 m/c Ha 1 kr.

B TIIP npumeHeHme OKCHMIeHAUMM BOABI NpH MOAPALIMBAHMM MONOMM dopenu
MO3BOJIUIIO CHHIHTR KOpMOBoH ko3¢ duunent Ha 5—10 %, orxon peibel — Ha 10-30 %
U NPY. 3TOM YBEJIMUYHTD TeMn pocta Ha 10-25 %, a pacxop Boabl CHU3UTE Ha 50 %.

CnepioBarenbHO, NMpUMEHEHKE OKCHIEHAlUMH B HHIAYCTPHAJIbHOM doperie-
BOACTBE 3KOHOMHYECKH LesiecoobpasHo.

UnkyOammonnbie ammapartbl. [IpumensemMbie o6bIYHO B ¢oOpenieBOACTBE
MHKYOGallMOHHbIE alnaparTbl MO KOHCTPYKTHBHBIM OCOGEHHOCTAM H NPHHIM-
Ny OSHCTBHA NENATCA Ha TPH THMa: anmaparbl ¢ pbIGOBOOHBIMH paMKaMHU —
FOpH30HTalIbHblE M BepTHKalbHble (MHKYGAalMOHHbIE CTeJUIaXH) W anmapa-
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161 Ge3 paMOK (CTEKIJIfAHHbIE COCY[bl THNA anmaparta Beiica). 3Tu annaparsl
PA3NHMYAIOTCA BMECTHMOCTBIO (KOJIMYECTBOM 3aKJIa/IbIBAEMOH MKpbI Ha elIy-
HHLY TUIOIIANM pbhIGOBOMHON paMKH), paCXOHOOM BOIbI Ha €MHUIY MHKYOH-
pyeMOH HKpbI, BO3MOXHOCTbIO BbIIEpXMBaHHA CBOOOMHbBIX 3IMOPHOHOB
H KOPDMJIEHHA HX B TEUEHHE [BYX HeJe/Ib MOCNie NOJHATHA Ha IUIaB, 3aTpaTa-
MM TPyda Ha ux oOcnyxuBanue, GOpMaMH ¥ pa3MepaMH, BO3MOXXHOCTBIO
KOHTpPOJISA 3a [poleccoM 3MOpHOreHesa, yCIOBUAMH Npo¢HIaK THYECKOH
06pabOTKH HMKpbI H T. 1.

B noTKOBBIX MHKYGAUMOHHbBIX ammapaTax ceTvyaTble pblGOBOHbIE paM-
KH C HKPOH (WIM CTOma M3 HECKOJBKHMX PaMOK) paclofiaraloTcs Hoclemo-
BaTeJIbHO B TOPU3OHTAIbHOM IUIOCKOCTH. M3 ropH3oHTa/IbHBIX anmnaparoB
B (OpeneBOCTBE Yalle BCEro MPHMEHAIOTCA JIOTKOBbiE anlapaThi ATKHHCA,
lillycrepa, Bwibamcona, kanudopHUACKHeE M PONLIKHCKHE anfapaTsl.

BbinyckaloTcs CTeKJIOIIaCTHKOBbIE JIOTKOBble HHKYGallHOHHbIE alijlapa-
151 Mapkn KM 01.2104017 (puc. 8), cocrosume ¥3 NoTKa mIMHOK 2240,
wMpuHO#R 490, BbicoTOi 215 ¥ rmy6uHoi 165 MM. B HHKyOauMoHHOM NoTke
YCTaHaBJIHBAIOT YeTblpe MHKYGAUMOHHbIX flHKa pa3MepoM 470X 470 Mmm,
none3Hoi mowanpio 0,14 M? KaXx/Iblit. Unky6allMOHHBIH TOTOK IJIOWAMbI0
0,84 M? cHabXeH BEpPTHKANbHBIM YPOBEHHBIM CTOAKOM C BEPXHHM CIIHBOM
BOAbl M 3aUIMTHBIM 3KpaHOM. MHKyGalHMOHHblEe AUMKH HMMeEWT nepdopu-
POBaHHOe JOHO M HAKJIOHHYIO CTeHKY. Bopma npoxomut yepes nepdopuposan-
HOEe [IHO, OMbIBaeT MKPHHKH, a 3aTeM YXOOHUT yepe3 BepXHIOW0 nepdopupo-
BaHHYI0 30HY CTEHKH fAIIHKA.

Kaxxprit uHkyGauuoHHbIi AmMK BMelaer ot 8,5 no 10,5 Toic. MK pHHOK,
a CaM HHKyOalLMOHHBbIH NOTOK — OT 34 no 42 Thic. MKpHHOK. B annaparax
TAKOro THMa yao6HO NMpPOBOIHUTH BCE ONMEpALUH C HKPOil, a TaKXe BbIIEPXKH-

P BaTh CBOOOIHBIX IMOPHOHOB H MO pa-

eIV L[ w] uMBATH NHUMHOK [0 NONHOTO mepe-
p %01 xoma Ha aKTMBHOe NMUTaHWe. Allnapa-

y Thl MOJXKHO pacIiojlaraTh OAMH Hap
S 1 , apyrum no 4 wr. B pagy. Pacxon Bo-
I obl coctaBinger 0,005 n/c Ha 1 ThIC.

HKpuHOK wid ot 0,17 mo 0,2 n/c Ha
1 uHKyGalMOHHbIA JIOTOK.
CrexJisiHHbIE WIH H3rOTOBJIEHHBIE
M3 Oprcrexsia MHKyOalMoHHbIE arma-
pathl THMa annapara Beica takike npu-
MEHSAIOT 1A HHKYGauuu ukpsl dpope-

Puc. 8. CrexsonnactukoBbilt HHKY GaluoH-
HBIA annapart JTOTKOBOTO THNA:

a — Buf c6oky; 6 — BHA CBepxy; 8 — HH-

Ky GAUMOHHBI AMK;, 2 — CXeMa YCTaHOB-
KY annmapara
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Puc. 9. Annapatst Befica, ucrions3yeMele wif HHKYGauuu HKpsl Gopenu

M. ITH anmnaparsl NMpeacTaBiIAlT co00i cocyd WWIMHApPHYecKOH ¢opMel
(p¥c. 9), cyxuBawommica KHU3Y. B HH)XHee OTBepcTHE IUIOTHO BCTaBJICHA
MeTaUIHYeCcKaa TpyOKka, Yyepe3 KOTOpylo MmoJaiwT Bomy. BmecruMocrs anma-
paTa MOXeT COCTaBJATb oT 7 no ‘80 11, 4TO NMO3BONAET HHKYOHUPOBaTh OT 35—
45 no 500—640 Thic. KKpHHOK. ITH aWMapaThl 3aHUMAIOT HEGOJNBIIYIO TUIO-
aAb, CTOAT CPaBHHUTENBHO HEOOPOro, MO3BOJIAIOT 3aKJafbIBaTh GONbLIME
NapTHH MKpPbl H IKOHOMHO pacxofoBaTh BoAy. OOHAKO B HHUX 3aTpydHeH
OoT60p MEpPTBOM HKpbl, H OHH MOJIHOCTbIO HEMPHIOHHBI [UIA BLIACPKHBAHHSA
CBOGOIHBIX IMOPHOHOB H MOJAPAILUBAHHA JTHUHHOK.

C poctom o6beMa pbIGOBOOHBIX PabOT MOABWIKCH HHKYOalHOHHbIE
annapatsl BepTHKanbHOro THma. HamGonbuiee pacmpocTpaHeHHe CpPeoH HHX
nonyywty uHKyGatop Pocrepa—PoGeprcona u ’Crennaxu™ (CHIA), »IuBanr”
(lIBeuun), “Purran™ (Amouua), UBTM u UM (CCCP). I3tu anmaparhi
JAal0T BO3MOXHOCTb PaUHOHAJIbHO KCMONb30BaTh MOMELIEHHA B BbLICOTY U
OTIIHYAIOTCA OTHOCHTEJIBHO HM3KHMM norpeGnennem Boppl. CyliecTByioT
IBa BHOa HWHKyOaTOpOB: KalleJibHble anmaparbl, B KOTOPbIX HHKYOGalms
NPOHCXOAUT B MeNKOOMCIIEpCHOHHON BOMO-BO3AYLIHON CMECH, H anmnaparbl,
B KOTOpBIX MKpa MHKYOGHpyeTrcs B Bone. B anmaparax BepTHKanbHOIO THMA
YNO6HO KOHTPONMpPOBaTh XOf HHKyGauuu, oT6MpaTh MEpIBYI0 HKpY, Npo-
BOIHMTb NpOGWIaKTHYCCKHE MEPOINPUATHA H B HEKOTOPBIX H3 HHX — BBIKJIEB.
Ukpy nepen BbikneBoM nepenocaT B GacceitHsl Ha pbiGoBommbie paMxH. B
anrnaparax KOpMJIEHHE He NPoU3BOAAT. BMeCcTUMOCTD OfIHOM CeKIMH amnmnapa-
Ta — 10 10 ThHIC. UKPHHOK, pacXoll Boasl cocTaBnser or 0,08 mo 0,25 nfc
Ha 100 ThIC. HKpHHOK. B annapaTax BepTHKanbHOrO THRA B NepeHei YacTH
PaMKH MoXeT 06pa3oBaThcsa cniabooMbiBaeMas 30Ha.
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B Hailleii cTpaHe BbINyCKawTCA HHKYGaTOpbl BepTHKaNbHOro THna UBTM
1 UM. Bmectumoctb annapata UBTM cocrasnser 280 ThiC. HK PHHOK, KOTO-
pble 3aKiafblBalOTCA B OOMH-IBa CJIOA NMpPH pacxope Boaml 1 n/c. Boixiio-
HyBIlHeCs CBoGOIHble 3MOPHOHDBI Yepe3 CETKY pbIGOBOMHOW PaMKH MPOHH-
KalT Ha OHO KIOBETH!, I/I€ MOTYT BbIIEPXMBAaTbCA [O Havala KOpMIIEHHS,
3aTeM OHHM NepeBOIATCA B MajlbKOBbIA GacceiH. BMecTuMocTy  anmapata UM
cocrapiser 300 ThiC. HKPHHOK Iipu pacxofie Boapt 0,25 nfc. Annapar npen-
craBnser coboit 10 cnapeHHbIX KPYINbIX KIOBET 1A UKPbI (BMECTHMOCTDBIO
no 30 ThIC. INT.), YCTAHOBJIEHHBIX OJHa HaJ ApPYrOd Ha ONHOM KapKace.
Hkpy pa3meialoT Ha ceT4aTOM He BHYTpeHHero cocyna cinoeM fo 8—10 cm
(10-1S panoB).

Ukpy Ha craguu NMUrMeHTAaLMM IJ1a3 XeJaTelbHO TlepeBeCTH H3 anmapa-

"ta UM Ha priGoBOaHbIE pAMKH, YCTaHOBJIeHHble B BacceiHe.

[Ipn BbIGOpE MHKYDOALMOHHOTO anmapaTa HeOGXOAMMO YUMTHIBaTb Ka-
YeCTBO H KOJIHYECTBO BOJIbI, HABbIKH H ONBIT pbiboBoaa, MpocTOTY U YAOOCT-
BO OOCIIy>)XMBaHMA, HaJIM4YHE JIMUHHOUHBIX GACCEHHOB H T. .

Mpynsl, xananel, Gaccedinpl s KynbTHBHpoBaHHA ¢opem. Hecmotps
Ha BBICOKYIO CTOMMOCTb CTPOMTEIBCTBA, NPyHAOBbIe H GacceiHOBbIE XO3ANCT-
Ba [0 CPaBHEHHI0 C CAOKOBBIMH (MOPCKHMH H IPeCHOBOAHBIMH) HMEIOT
pAN NpenmywmecTB. KynbTHBHpOBaHHe ¢oOpeiH B cajkax B Mope CBA3aHO
c 6ONbILAM PHCKOM B CBA3H co LUTOpMaMH. IIpH BbICOKOH KOHLEHTpaUHH
pbIObl B CajKax NMPOHCXOIMT 3arpA3HeHHe BOJbl OCTATKAMH KOpMa, IKCK pe-
MeHTaMH H T.[., YTO pPe3KO CHHXaeT ee KayecTBo. Kpome TOro, TpymHo
OCYILECTBATh KOpMJleHHe pbI6bl (BO BpeMs IUTOpMa €ro MpeKpalawTt),
COPTHpPOBaHHeE, YYeT, IpOPWIaAK THYeCKHE MEPOTIPUATHA U T. /1.

Knaccuueckue mnpyabl HaTCKOro THNAa IS BbIPALIWBaHUA TOBapHOH
dopenn umeror guHy 30 u umpuny 10 m. Uny6una npyna B mMecte nonauu
BOABl — okono 1, a B mecre cniycka — okono 1,7 m. Ilpynp! ObiBaoT, Kak
NpaBWIO, 3eMIIAHbIE, pexe — ¢ OONHIOBaHHBIMH GeTOHOM OTKOCaMH. JIHO
NpyAoB rajeyHoe. B Takom MNpyny MOHO BhipamiuBaTe 1o 1,5 1 dopenu
B Irofi NpH pacxofe Boapl okono 10 n/c.

HarynsHble npynpl mis BhIpanmiMBaHHA TOBapHOiW pniGpl HMEWT NpAMO-
yronpHyio popMmy c cooTHouieHHeM cTopoH 1:10, rmyGuHa HX cocTapiiser
1,2-1,5 M, mnowagp — 300500 m2. Kpome toro, cTpoAT HarysbHble npy bl
B BU/e KaHa/OB AnuHO#M 115, mmpuHod 12 u rmy6uHod 1 M, B KOTOpPBIX
MHTEHCHBHOCTb BO0O6GMeHa gocturaer 1—1,2 pasa B yac. OpgHako npH npy-
JIOBOM MeTOf€e BbIpailiMBaHusA ([axe B Cllyyae MPHUMEHEHWsA KaHaloB) IUIOT-
HOCTb 1OCafIKH pbiGb1 He mpeBbinaeT 25 kr/m>. [Ipu TakuX METOHAX KyJIb-
THBHPOBAHHsA pbIOOH MCMONb3yeTcA NHLIb HeGonpluas Yacth pabouero o6ve-
Ma [py#OB M KAaHaJlOB, MpPH BbIPAIIMBAHMM B KaHAJIaX — TONBKO OKOJIO
10—15 % ero o6vema.

JKCIUTyaTHpOBaTh KaHaJIbl M TIPYObl HeynoOHO, YMCTKAa KX 3aTpYHeHa,
npoBefieHHe NPOPWIAKTHYECKHX M pbIGOBOIHBIX MepOIPHATHH CBA3AHO C
GoNbIIMMH TpYIHOCTAMH. B HacTOosiliee BpeMs 3aKJaiKka HOBBIX NpY[OB
IS MpOH3BOACTBA (openH Bce Gollblile COKpallaeTcs, TaK KaK He TOJIbKO
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NOCTOAHHBIA YXOH 3a NMpyJaMH, HO W BbipallluBaHHe B HHX pbIGbI TpeGyeT
GoJIbLIKX 3aTpaT TpyAa.

B CHIA nns BeipaluuBaHusg Molioau ¢openy NpUMEHIIOT NPAMOTOUHbIe KaHANbI, KO-
TOpble Ha3bIBalOTCA peficBeAMH. Iro Herny Gokue (0,25-0,5 m) umpuro#t 1,5-3 m Kana-
tei, BhINONHAeMble U3 GeToHa U uMelolne MHY 100—300 M. YKIIOH B 3THX KaHanax co-
craBnfer oT 10 go 20 cm Ha xaxpasnie 30 M anuHEBL. PekoMeHOyeTca OBY X- MJIM TpeXpa30-
Basl CMeHa BoAbI B WacC NpH G poHTanbHOH ee nopave. ITH KaHabi, KAK NMpaBUIIO, pa3fie-
AIAIOTCA METAJUIMYECKMMYU CETKaMH Ha KOPOTK He yyacTKH iiHo# 0o 30 m. [TnotHocrs no-
cagku papyxHoit dopenu Konebnerca or 24 po 32 kr/m”. B cBA3U ¢ TeM uTo 0Tpabo-
TaHHAf BOOA C BepxHero y4acCTKa NpOXOAHMT BCe NMOCNEAyIollixe H COmep)kaHHe pacTBO-
PeHHOTO KHCIIOpoAa B Helt majaer, uepe3 onpefesieHHble NPOMEXYTKH BpeMeHM Boay
HeoOxoouMO a3pupoBaTh. BO MHOMMX cClyvyasgx YYacTKM pacloJIaraloTcA CTyNEeHYaTo
oavH Hap Opyrum. Ecnu HeT HeflocTaTKa B BBICOKOKauyecTBEHHOH Bome, B peHcCBesAX
MOXHO BBIPAILMBATh GOJIBLIOE KOJHYECTBO (OpesiH NpH OTHOCHTENIBHO He6ONBLIHX pac-
xogax BoAbl. HemocraTkaMu ABNAIOTCA Bo3pacraiollee 3arpA3HeHHe peficBeeB B Mpo-
uecce TeyeHUA BOALI H TPYAOEMKOCTh HX OUYHCTKH.

B HexoTOpBIX CTpaHax UIf BbIpalliMBaHMA TOBapHOH ¢ope/iH NMPUMEHAIOT Hary/ib-
Hble KaHanbl (THOA peitcBeeB) mnuHo#t mo 800 M, wupuHo# Ho0 6—7 M M rmyOHHON
He Gonee 1,5 M. Bona nocrynaer B kaHan ¢ pOHTAILHO NO BCeMy ero nonepeyHoMy ce-
YeHH1I0. B HEKOTOPHIX Cly4asdX NpUMEHAIOT KOMOGHHMPOBaHHOe BOJIOCHAGXEHHe OTAC/b-
HBIX OTCEKOB: 3aBMCHMOE OT pacnoJIOXKeHHOIO BbIlliEé OTCEKa H He3aBHCHMOe (Boaa
nogaerTcs No CleUManNbHOMy TPy GonpoBOAy M3 BONOMCTOYHMKaA) . Kak npaBuno, U3 Kax-
goro orceka pbi6a mMoxeT GbITH cnylieHa B phICONPHEMHHK DO ClicLManbHOMY Tpy 6o-
nposoay. B _3aBHcMMOCTH OT pacxoAa BOAB IUIOTHOCTh NOCAAKH MOXET OOCTHraTh
30-50 KI‘/M3. B BBIpOCTHBIX KaHanax jervye, 4eM B Npyaax, NpoBOOMTh NpoduaKTH-
YeCKHe MEpPOIPUATHA, KOPMHUTD U OTJIABNIMBATh pblby, HO pacxo/-BOAbI B KaHanax 3Ha-
YHTEeNbHO Gonbllle; yem B Npynax. Kpome Toro, nponyKThl xu3HeAeATeIBHOCTH GopenH
M3 pacnosyioxeHHbIX BbILIE OTCCKOB IPOXOAAT Yepe3 HUXKHUe, YTO, B OOLUeM, NPUBOJANT
K YMEHBUIEHHIO phIGONpONYKTUBHOCTH KaHana M BbI3bIBaeT MIIM CHH)XXEHHME MIIOTHOC-
TH MOCAOAKHM, MM YyBeJlHYeHHe pacxofa BOObI, WIM HeoBGXOOHMOCTH NMpHMEHEHHUS Ha
NpPOMeXKyTOYHBIX YYACTKAX a3paitii BOOBI.

Beicokast npoToyHOCTh KaHaa obecneurBaeT XOpoOLIYI0 CaMOOYHIIIAEMOCTD, 3aCTaB-
nAeT pblOYy AKTHBHO MIIaBaTh, YTO TaK)XXe BaXKHO, a IMyGuMHA KaHana no3sosnser Habnio-
OATH 33 moBeJeHHEM pbIObl. CKOPOCTh MOTOKA B KdHallaX U3MeHAETCA B LUIMPOKHUX IIpe-
fOenax U 3aBUCHT OT MJIOTHOCTH MOCaAKU pbIObl, KayecTBa BOAbI, HHTEHCHBHOCTH KOpM-
NieHus, TeMnepaTypel, JeOUTa BOOOMCTOYHMKA M T.A. Ho ons CaMOOUYMILEHHSA KaHANOB,
a 3HAuYMT, ¥ IS IKOHOMMH TpPyAO3aTpaT Heob6xoAuMa onpedesicHHas CKOpPOCTh [TOTOKA.
OpHako npu cKoOpocTH MOTOKA, HOCTaTOYHOM AN caMOOUYMILIEHHSA KaHanoB, pbifa He-
Goneioro pasmepa He cnocoGHa MPOTHBOCTOATh TOKY BOABI M YIOEPXKHBATHCA Ha MecCTe.
KpoMe Toro, B kaHariax MaKcHMManbHass CKOpPOCTh BoAbl HabioaeTca y noBepxHOCTH,
a y gHa — CHMXAeTcs OO0 HYJA, YTO MOXeT TNMPUBOAUTHL K MOABJIEHHIO MEpPTBBIX 30H"
¢ nepuunroM Kucnopona. [lonaganue dopenu B Takue 30HBI BbI3BIBAET Yy Hee CTpecc
K MOJXeET NpHBECTH K rHbeH.

B HekoTopnix crpaHax miIs BBIpAalUBaHUA NOCAZOYHOIO MaTepHasia MACCOH OO0
40 r npuMeHsIOT NpAMOYTroONbHBIe NpAMOTOUHbIe GeToHHBIe GaccelHbl miIuHON 810 M,
wpHHOH oT 1 mo 2 M npu yknoHe AHa 10—-15 cm u rny6ute ao 1 M. O6b14HO MpumeHA-
1oT Gacceitnnr 10X 2 X1 M npu ypoBHe Boabl 0,7 M. Jtu xe GaccellHbl MOTYT GbITH
HCMONB30BaHBI [UIA BbIpAlUMBAHUA TOBapHo# ¢openu. O6bLIMHO HHTEHCUBHOCTh BOMO-
ob6meHa cocraBnseT oT 3 Ao 6 pa3 B uac. B 3aBMCHMMOCTH OT HHOMBMAOYaNnbHOH MAcChi
pbIObl H KayecTBa BOAbLI KOHEYHAs IMJIIOTHOCTH MOCAAKH O6GLIYHO cocraBinfAer okono S0,
HO npu GnaronpuMATHLIX y CNOBUAX MOXeT Aocrurath 100—-150 m‘/M3 .

Panbiie Gacce#tHbl U NMpPYAb! CTPOWIM, KaK MpaBuiio, U3 GeToHA, OJHAKO B pe3yJib-
TaTe OBLICTPOTO pa3BUTHA TEXHOJNIOTMM KYJILTHBHPOBAaHUA MHoIMe GeToHHble GaccefHBI
B HacTosflllee BpeMA He HMCNONB3YIOTCA. BeTOH — H3HOCOYyCTOMUMBBIM, HeJoporo#t Ma-
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TepHaJl, OTHOCHTENILHO JIETKO MpHHHMAalouuit xKenaemyio ¢opmy ¢ noMolubio onanyb6ku,
HO OH TAXeJl, MO3TOMY COOpYXeHHs W3 GeTOHa, KaK MpaBW/IO, CTAUMOHApHBIEe. BHYTpeH-
HAs noBepxHocTe GeTOHHBIX GacceftHOB MoJIKHa OBbITh INMafIKOH, UTO MOCTHUrAETCA Chie-
unaneHoit o6paboTxo#f, a TakXxe HenmpoHMuaemMol a7 BOOLI H MHKPOODPraHH3MOB.
lNMepen 3apsi6nennem GeroHHble GacceRHBI HEOOGXOAMMO THIATENBHO MPOMBITH NPOTOY
Hoit Bogo#t st Toro, yro6ul CHU3UTL pH.

CrexnonnacTikoBsie pui0oBomHbie Gaccefinsl. BeposaTHo, pa3Huua
Mexqay OacceiHAaMH M NMpymaMM 3aKJI0YaeTcsl riaBHbIM OO6pa3oM B HMX pas-
MepaxX M B MeHbLIeH CTeleHH — B CTPOMTeNIbHOM Matepuane. B popenesoncr-
B€ HCNOJIb3YIOTCA KBafpaTHble ¢ 3aKpyIJIeHHbIMH YIJIAMH WIH NPAMOYTIOJb-
Hble GacceitHbl Muomageio ot 1 mo 30—40 mM? u rnyGuHo# He'6Gonee 1 M u
Kpyrible guameTpoM ot 1 mo 6—8 M, riny6uHo# He Gonee 1,8 M 1 mnomanbio
maa ot 0,8 mo 30—50 m2. 3tu Gacceiinbl, CGOpHBIE WIH MOHOJIHTHbIE, H3TO-
TaBJIMBAlOTCA M3 NHILIEBOro &I1IOMHHUA, HepXaBelolled CTalid, CTeKJIoIiac-
THKOB, NOJTHITWIEHa, BUHWIA, aKpWIa U T. [I. K BCE pexe U3 6eToHa.

CoBpeMennioe ¢openeBOOcTBO npeapanisger K GacceiHam clefy jolHe
TpeOOBaHUA: MX BHYTPEHHASA MOBEPXHOCTb OOIDKHA ObITh Iriaaxo#, YTOObI
NpH CONPHKOCHOBEHHH C He#t pbiba He TpaBMHpOBalach, 6aCCeHbI MOJKHbI
ObITh CAMOOUMINAIIIUMMUCA, He BBIAENIATH TOKCHYECKHX BeEWecTB B BOAY,
ObITb TMPOYHBIMH, YHOOHBIMH I TPaHCNOPTHPOBAHUA, AOCTYNMHbIMH JIA
OYHCTKH M CTEPHJIH33LHH, KOPPO3HECTOUKHMH, MOBEPXHOCTh HX HE [OJDKHA
cnoco6CcTBOBaTh BHENPEHUI0 GOJIe3HETBOPHBIX OPraHW3IMOB B CTeHKH bac-
ceifHa.

EfCKHM CyIOpPEMOHTHBIM 33BOAOM M JCTOHCKMM PbI0OTOBELIKHM
KOJIX030M 'Masik” BbINYCKAlOTCA Ppa3jiMyHble CTEKJIOIaCTHKOBbIe Gacceit-
Hbl 1A KYNbTUBMUpOBaHuA ¢openu. Kpyrnbie GacceiHbl HMEOT IHAMETP
1,5 1 5 M npu Bricote 1,3 ¥ 1,7 M cooTBeTCTBeHHO. B BacceiiHe co3paerca
Kpyrosas mMpKynsuusa Boubl. Cnyck Bonbl ocylliecTBiAeTcA B UeHTpe Bac-
ceilHa yepe3 ypOBeHHbIH CTOAK WIH JOHHBIA Bojochyck. Kpyrnblit GacceiiH
MOXeT ObiTb 06OpYyIOBaH [IOMONHHTENIBHBIM CITMBOM IJIs pbIObl. ITOT C/IMB
CoelHHeH ¢ TpyGOMpOBOAOM V1A TPaHCIOPTHPOBAHUA PbIObI K LEHTpalib-
HOMY COPTHPOBOYHOMY YCTPOUCTBY, >MBOpPbIOHOH MaluHe M T.[., YTO
CIIOCOGCTBYET YMEHBILEHHI0O AOJIM PYYHOTO Tpyda M INpedoXpaHsaeT pbiOy
ot noBpexnenni. Kpyrnoiit GacceitH guamerpoM 1,5 M NpenHasHaueH Wis
BbIPAILIMBAHUA MOJIOOM, 8 S M — KpYIHOH paayXHoi ¢popesn Maccoit 3—4 kr
(puc. 10).

B uenrtpe GacceiiHa BOKpYr ypoBeHHOro crosika (cMm. puc. 10) obpa-
3yeTcs ’MeprBas 30Ha’, KoTopag TeM G6onblue, 4eM OOJbllie OTHOILUEHHE
ouaMeTpa GacceiiHa K ero rny6uxe. [ns 3Toil 30HBI NpH nogaye NpUpoOn:
HOM BO/bI XapaKTepHO HH3KOe coaepXaHHe Kucnopoma. OgHako B KPYIiibix
GacceitHax CKOpOCTb Te4eHHA OGbIYHO Bblillie, YeM B MPAMOYTOJIbHBIX.

Kpyrnsle GacceiiHbI CaMOOYMILAIOTCA Iyuilile NpH MEHbLIEM pacxofe
BOIbI, YeM NMPAMOYTIOJIbHBIE TOro e 06bema, yTo HMeeT BONbIIOEe 3HAYEHHe
B CNydae NPHMEHEHHA OKCHUreHauwH. Kpyribie OacceiiHbl MCNONb3YyIOTCA
TaK>Ke /1A COiep>KaHUA NIPOU3BOAMTEINIEH B HaTYJIbHBIA H HEpPeCTOBBIM NTEPHON.

CneumanbHO V1A BbIPALIMBAHUA MOJIOAM Pafly>kKHOH (pOpesTH BbIYCKAIOT-
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b 2

Puc. 10. Kpyrnsle creknonnactukoBble GacceltHbl guameTpom 1,5 M JUIS MOJNOAM M
5 M [J1% TOBapHO# puIGhl H PEMOHTHO-MaTOYHOTO CTAaJa:

GacceitH nHamerpom 1,5 M: @ — Bug c6oky; 6 — BuO cBepXy; 6 — ob6umit Bu Kpyr-
noro GaccefiHa nuaMeTpoM 5 M; 2 — CXeMa LUMPKYJSAUMM BOABI B KpyImiom Gaccelite

cd MNpAMOYTOJbHbIE NPAMOTOYHbIE CTEKJIOMIACTHKOBBbIE BaccedHbl M-
Hoit 2,5 u 3,7 M npu umpuxe 0,8 u Boicote 0,6 M (puc. 11). B nenrpe 6ac-
CeliHa ONMXKe K BOMAOCIYCKY HaXOOHTCA CETYaTblii CbeMHbIH [OpPHU30HTAJIb-
HbIM 3KpaH, 3aKpbIBalOLIMH OTBEPCTHE, H3 KOTOPOrO BBIXOAMT MOJIHITHIE-
HOBasA 1pyba mmameTpoMm 63 MM, mepexofsfiuas B NMOBOPOTHIH BOJOCIYCK
TesiecKOnmuyeckoro tuma. Eciu BhIHYTH ypoBeHHywo TpyGy M3 Bopocnycka,
TO BOJA cO AHAa GaccedHa yepe3 ceTyaTblii IKpaH M ApeHax y#HOeT B CIIMB,

a GaccedH IPH 3TOM OYHCTHICA.
Hupkynsuusa B NpAMOYrONbHBIX NPAMOTOUHBIX GacceiiHax MoOXeT Xa-

PaKTEpH30BATHCA HA/IMYHEM “MepTBBIX 30H” M OTAEH -HBIX MEJIKHX 3aBHX-

o

Puc. 11. CrexnonnacruKoBbiit NpsMoTouHbl# GacceitH 11 Monoau:

795

770

a — Buf cOoky; 6 — BHA CBepXY
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Puc. 12. CrexyONIacTUKOBbie MOHONIMTHbIe 6acceMHbI C 3aKpyTNeHHBIMH
yIlaMu:

a — pns monogu; 6 — WISt ToBapHON phiGbI

pennii. [IponyxTbhl O6MeHa MOIYT CKanjMBaTbCA B ~MEpTBBIX 30HAX’’, H MO-
YT NOABJNATBCA YYacTKH, oGegHeHHble KUcnoponoM. HaxoxneHue poibbl
B TaKOH 30He NPHBOOAMT K cTpeccy, K rubemnu. Ilna toro 4roGbi H3bexxaTb
3TOTO ABJNEHHA, HEOGXOAMMO BHHMATEJIBHO OTHECTHCh K KOHCTPYKLIHMH
BTOKa M BbITOKa B 0OacceiiHe, pacxomy BOIbI M ApYyruM napaMerpaM. [Ipu
HeJIOCTATOYHOH CKOPOCTH 1I0TOKAa B NPAMOYTONIBHBIX IPAMOTOYHBIX Bacced-
Hax TNpPOAYKTbl >KM3HEHEATENIBHOCTY M OCTaTKH KOpMa CKaIUIMBAWOTCA Ha
[He DaccerHa.

Ilpu BbIpalMBaHHH pagyXHOH ¢oOpelH B NPAMOYroibHbIX OaccerHax
pbIObI MOTYT CKal/IMBaThCAd B OJHOM M3 €ro yrjoB, HalUILIBaTh JAPYr Ha
ApYyra, 4T0 NMPUBOAMT K AePHUMTY KHCIOPOAa B 3TOM MeCTe, a TAKXKe K I10-
BPeXIAeHHAM pbIObI.

B CCCP BmimyckaeTcA 1efnag CepuUs KBaJpaTHbIX CTEKJIOIUIACTHKOBBIX
GacceiHOB ¢ 3aKpYIVIEHHbIMH YyI/1aMM, KaK MOHOJIMTHBIX, TaK H COOpPHbBIX
CEKUMOHHBIX, pazMepoM OT 1 X 1 1o 4 x 4 m u rnyGuHoit no 1,2 M. Ha puc. 12
NpPeACTaBJICHbI ABA THIIA MOHOJIHTHBIX 6acCEHOB, O3BOIAIOILUMX BbIPALLMBATD
panyxHyio ¢openb 10 JOCTHXEHHA e macchl 5 r (6acceiin 1x1x0,6 m)
¥ dopenb Maccoit S—80 r (Gacceitn 2x 2 x 0,8 m).

B GacceitHax CeKLUHOHHOro THNa pasMepoM 4 X 4 X 1 M MOXHO He TOJb-
KO BbIpalIHBaTh TOBapHYH pbIOY, HO M COfIepXaTh PEMOHTHO-MAaTOYHOE CTaflo
(puc. 13). Bce 3tH Gacceiiubl OCHaLIEHb! JOHHBIM BOJIOCITYCKOM, pacrojio-
)KEHHbIM B LIEHTpE, H BIHECEHHON Hapy»Ky CIMBHOW apMaTypOH NOBOPOTHOTO,
TEJIECKOMUYECKOro HWIH KOMOHWHHPOBAaHHOIO THIA, ChEMHBIMH CIIHBHbIMH
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Puc. 13. CreknonnacrHKoBbIf CeKLMOH- o160
HbIA GacceliH:

a — Bup, cBGoKy; 6 — BU[ CBEPXY

190
1230

pelleTKaMH C pa3sNMyHbIM pas’MepoM
aued. HIMpKyndumMa Bonbl B KBajpar-
HbIX GacceHHax ¢ 3aKpyIjieHHbIMH YT-
JIaMH MMEET, OUeBHIOHO, TIOYTH TOT Xe
XapaKTep, YTO ¥ UMPKYJAUHA B KpYT-
nom GaccelHe.

Ipx HCNONB30BAaHUKU M HPECHOH,
H MOPCKOH BOIbI CTEKJIOIUIACTHKO-
Bbie Gacceisbl OTIIMYAIOTCA MHOTMMM
npedMylectBaMH. C HX TMOMOLIBIO
BO3MOXHO:

YBEJIMUMTh IUIOTHOCTb I10CafKH
p16b o 100—150 xr/m® npu Bbico-
KOH HMHTEHCHMBHOCTH BOJ00GMeEHa;

CHH3HTb MOTPEeOHOCTL B IUIOLLAAM 0
s 0acCeHHOBDBIX YCTAHOBOK

3KOHOMHO HCNOIb30BaTh BOAY;

OCYLLIECTBIIATh BH3yanbHbIi# KOHTPOJIb 33 ppIGOH B J11060€ Bpems;

OCYILLECTBIIATh KOHTPONb 33 CAaHUTApHBIM COCTOSSHHEM M IPOBOIHMTH
npodWIaK THIECKHE MEPONIPHATHA

4300

u3beraTb TNOMBJIEHUA ~MEPTBHIX 30H” NpPH NPaBWIbHOH KOHCTPYKLIHH
BOIOIOJAYH H BOIOCNYCKa;

JOOHTBCA CaMOOYHMILEHHS TIpH OMpeeNeHHOH CKOpOCTH NOTOkKa B bac-
CeHHe;

CBECTH K MHHHMYMY I1OTEpH OT pbIGOALHBIX IITHLL H )KUBOTHBIX

NoMecTUTh 6acceHHOBbIE YCTAHOBKHM MO, KpbIily,4TO 3HauMTENbHO
YIYYLIHT YCIIOBHA TpyHa pbrIGOBOZIOB, 2 TaKe OACT BO3MOXHOCTb CO3JaTh
HY)XHY!I0 OCBENICHHOCTb M YMEHBIIWTh WIH TMOJIHOCTBI0 JIHKBHIHPOBAThH
obpacTaHue 6aCcCeHHOB;

aBTOMAaTH3UpOBaTh IIPOLECC KOPMIIEHHSA pbIb;

YMEHBLUUTh TPYIO3aTpaThl NPH 3KCIUTyaTaudH (MO CPaBHEHHIO C Ipyna-
MH U KaHaJlaMH) . ’

IinA KyNnbTHBHPOBaHHA (OpeiM pa3IMYHOA MacChl B MOPCKOH, IIpec-
HOH M CMENIRHHOH BOOE PeKOMEHAYeTcA MCIIONb30BaTh PasjIHUHbIE CTEKJIO-
IU1aCTHKOBbIE Gacceitnbl (1abn. 22).

[pu sxkcnnyatamuu pbiGoBopHOro 06OpPYHOBaHMA HEOOGXOOMMO MOM-
HUTb, YTO BHYTPCHHMH HEKOPATHBHBIA CNOH CTEKIOMIACTHKOBOro o6opy-
[OBaHHA YYBCTBMTeJleH K abpasMBHOMY BO3MEHCTBHIO, a camMO 0GopynoBa-
HHEe — K MeXaHHYeCKHM yrapaM. bBacceiHbl UyBCTBHTENIbHBI K PEXHMY
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22. PexomenayeMbiii pasmep Gacceiiios (+) H ypoBeHb BObI
npu Ky AbTHBHPOBAHHH (ropenn

Paamepsl, M YpoBeHb Macca pni6, T
Mapka GaccefiHa BOMBI, M
IUIH- LUHPH-|BBICO-| Tiy- 0,3—1 5— {20—| 50— [6onee
Ha | Ha | Ta |OHHa 5 (20|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 1,5 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 0,1-06 - + + + -
HUILA-2 23 20 0,7 05 0,1-0,3 + o+ o+ - -
KM n3.404010 44 43 1,3 10 0,1-0,8 - - - + +
KM 02.2508065 27 08 08 06 0,1-04 + + o+ - —
KM 02.3707060 3g 08 0,7 06 0,1-v,4 + o+ o+ + -
JIC-3 30 10 10 10 0,1-0,8 + + o+ + -
KM 02.1515 1,7 15 15 14 1,3 + o+ - - -
KM 02.5017 50 50 L7 L7 1.5 - - = + +

JKCIUIyaTalMUH, ¥ HX HeOOGXOOMMO YCTaHaBIIMBATh TaK, YTOObI [AaBJICHHE BO-
bl ObIIO0 paBHOMEPHO paclpefe/ieHo Mo BCeH MIIOIAH IHa.

OnpiT 3KCMYaTaUMH 3KCMepHMEHTAaNbHOH JIOCOCEeBOH 6a3bl B 30HE
BJIaXKHBIX CyOTPONMUKOB ¢ MOBBILIEHHBIM COJEPXKaHHEM MOPCKOH CONIM B
BO3/lyXe B TeYeHHE UIMTE/IbHOIO BpEMEHH NOKa3aj, YTo O0ObIYHbIE CTaJIbHbIE
€MKOCTH, TpyObl, 3allOpHas apMaTypa, JIeKTPOHACOCHI OJif NMPECHOH BOMbI
OKa3aJIUCh HENMPUTOHBIMH [JIA 3THX YCIIOBUH U MOPCKOH BO/IbI.

[IpakTHKOR [OKa3aHO, YTO CTPOUTENBCTBO 6acceHHOB M3 GETOHa IVIA
BbIDAUIMBAHUA pbIGbI MAIONEPCNeKTHBHO H3-33 GBICTPOro pa3BHTHA TEXHO-
NIOTHH K YJIbTUBHPOBAHHA.

Uenecoobpa3Ho HCNONB30BaTh JEerkHe KOHCTPYKLMH, KOTOPBIE MOX-
HO Nerko [AeMOHTHPOBaTh, 3aMEHUTb, IIPHBECTH B COOTBETCTBHE C TpeboBa-
HHMAIMH HOBOH TeXHOJIOTHH.

B Hacrosiiiee BpeMs NPOH3BOOMTCA OTEYECTBEHHOE CTEK/IOMIaCTHKO-
BOe pbIGOBONHOE OGOpYHOBaHME, MO3BOJAIOILECE OCYILECTBIATb BeCh TeX-
HOJIOTHYECKHUH MpOLECC BhIPALIMBAHUA pajlyKHON ¢openH, HaUHHAA C HHKY-
DGauuM MKpbl M KOHYasA COHIEpXaHHEM IMpPOH3BOAMTENIEH, KOTOpPOE XOpOLIO
ce6s 3apexOMeHNI0BaNIO NpH paboTe KaK ¢ MpecHoM, TaKk U C MOPCKOH BOJIOH.

ObGopynoBaiue nns Bogonopaun. )Keno6Ga npenHa3HayeHb! OJIA CHA6-
KEHHUs BOION MHKY6aTOpOB M NHTOMHHKOB.

Boinyckarorcs xeno6a npyx tunos — pasmepoM 400x 400 1400x 200 mMm
(nmuHoit 3000 mMm). OHu cHabGXalTcA HeOGXOZMMBIM KOJMYECTBOM TPOH-
HUKOB, KPECTOBHH, OTBOAOB U NOACTAaBOK (puc. 14).

XOpOIIHMH 3KCITYyaTallHOHHBIMM KayeCTBaMH TMIpH  MCIMOJIb30BAHUH
MOPCKOH M NpeCHOH BOJbl 00NIajaeT 3amOpHas apMaTypa yClOBHbIM IHaMeT-
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Puc. 14. Bopopacnpenenurenbible ycTpoicTea:
a4 — cxema YCTaHOBKM; 6 — ¥opopacnpenenuTenbubli xenob

poM 50 u 100 MM (puc. 15), H3roTOBJIEHHAasA W3 MONMHMITHIEHa BLICOKOH
IUIOTHOCTU: TPYObl HapyxHbIM AHameTpoMm 63 u 110 MM TaAXenoro tuna,
saryuwiku guaMmerpom 50 u 100 MM, tpoinuku — 50x 50 u 100 x 100 mm
H MepexoaHble MaTpy6ku nop orsoap! — 50 u 100 Mm.

Kopmopa3snatuuku, aBTokopMymIkd. Bo MHOTHX oOTeuecTBEHHBIX tho-
pelleBbIX XO3AMCTBaX KOpMIEHHe ¢openu A0 CHX NMOP NPOU3BOIAAT BPYUHYIO
MyTeM pa36pacbiBaHUA TpaHYJTHPOBaHHOTO KOpPMa MO MOBEPXHOCTH BOJbI.
B uenax ynyuuieHus mnpouecca KOpMIeHMA W 3KOHOMHU pafoued CHIbI
IIPUMEHAIOT KOPMOPA3NATYHKH H aBTOKOPMYILKH.

ABTOKOpPMYIIIKH — 3TO YCTPOHCTBAa, KOTOpbIEe BBbIJAIOT KOPM IO Tpe6o-
BaHMIO pbIObI, KOTOpasA 1A ITOF0 OTKJIOHAET MAaATHHK WIM [epraer 3a
OycuHKy, NMOITOMY HeoOXomuMO BbIpaGoOTaTh Y PpHIOBI COOTBETCTBYIOLLUI
pednexc. Cpenu pbIGOBONOB HET €QHHOTO MHEHHA B OTHOLUEHHH HCHOIb-
30BaHMA aBTOKOpMylleK. OOHH CUMTAOT, YTO
B crae, xorga dopenp mnorpebnaer Gonblie
KOpMa, YeM B OIJHHOYKY, 3TO BeleT K HeIKOHOM-
HOMY €ro HCIOJIb30BaHHIO, MOXeT HaOnopaTbcs
nepeedaHHe M, KaK CleACTBHe, OXHMpEHHe Ieue-
HH, MOJITOMY HeoOXOOMMO HOPMHUPOBATh CYTOU-
Hylo no3y kopma. Ilpyrue npeamnouMraT KOp-
MHTh ¢openp H3 aBTOKOPMYLIEK H IIpH 3TOM
He O0TMeyalT H3IOGLITOYHOro morpediieHHs Kopma.

KopMopaspatuMk — 310 YCTpOHCIBO, KO-
TOpoe BbIOaeT KopMm pbiGe IO cTporo omnpepe-
NEHHOH TIporpaMme, COCTaBIIEHHOH pbiGOBO-
noM. KopmopasgaTuMkH MOryT HMeETb Me-
XAHUYECKHH, INEKTPHYECKHH, ITHEBMAaTHYeCKHH

Puc. 15. MonuatuneHoBbi#t KpaH puamerpom 50 mm
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WId rugpaBiaudeckuii npusoa. IfosatoMy mIs aBTOMaTHYeCKOro KOPMIIEHHSA
pbIObl MCMONB3yeTCA LeNas CHCTEMa, KOTOpPas COCTOMT M3 IOHHXKAKLIEro
TpaHchopMaTopa NepeMeHHOro toka (¢ 220 pmo 24 B), onmepalHOHHOrO H
nay3Horo TaiiMepa, T.e. GIOKa ynpaB.ieHWsl, KOTOPbii [103BOJIAET NMOAKIIIO-
UMTb K HeMY OIllpefielieHHOe KOIHYeCTBO KOPMOpa3fatyukoB. JInis nHeBMa-
THYECKHX KOPMOPa3[aTWHKOB MOMOJHHTENbHO TpebGylTCca Kommpeccop H
LIJIAHTH BMECTO JJIeK TPONPOBOOK Y [Is NMOOBEIEHHA BO3AYXa K pa3/laTYHKAM.

CeropHa HanaxeHO MPOU3BONCTBO KOPMOPA3[ATYHKOB C AMeKTPONPUBO-
aom mna monogu ¢opend mapkH UKB, Bmectumocth GyHkepa KOTOPBIX
cocrasnger 2,5 n. K HuMm BhImyckaercsa Gnok ymnpaslieHHAs MA, mosBonsio-
IUUHA peryIupoBaTh IPOAOIKHTENBHOCTh M YaCTOTY KOpMIIeHHH OIHOBpe-
MeHHO miA 40 kopmyuiek cepun UKB (puc. 16).

[lon6op THMa KOpMOpa3maTYHKa MPOU3BOJUTCA C YYETOM HHIAMBHAYaJlb-
HO#W Macchl pbiObl, KONHYECTBAa M MacChl BCeit BhIpalinBaeMO# pbiObl H pa3me-

e e e a  —————

K. T 17777
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Puc. 16. YcrpofictBa misd MexaHMueCKoH pa3fgaud KopMa B CTEKJIOIUIaCTHKOBBIX Gac-
CeitHax :

a — kopmopasgatuyuku: I — Kpsnuka, 2 — GyHKep, 3 — nogBon NUTaHusA, 4 — AEKTpPo-

MoTop, 3 — Ban, 6 — pacnpefenuTeNbHbIA AUCK, 7 — peryHpoBOUHasA rafika; 6 — aBTo-
KOPMYUIKA; 8 — CXeMa YCTAaHOBKH KOPMOPA3[NATYHKOB

64



pa GacceitHa. [Ipy MoOHTaxke KOpMOpa3daTInKa paclpene/IMTeIbHOE YCTPOHCT-
BO pacnojaraior BOnMM3u noBepXHOCTH BOAbl. KOpMOpasmaTuMKH OOJXHBI
ObITb CMOHTHPOBAHBI Ha YCTOHYHBOM OCHOBAHHWH H B TO Xe BpeMA He Me-
IaTh TpOBedeHHI0 pbIGOBOAHBIX onepauuid B GacceitHe. KopmopaspaTymk
OOJKEH ObITh JIErKOOOCTYNEH [yIf peryjMpOBaHMA H 3aIIONTHEHHA KOPMOM
OyHKepa.

[Ipy HCMONB30BAHUM KOPMOPA3NATYHKOB H KOPMYLUEK CHWKAETCA
KOHTpOJIb 33 BbIpallMBaeMoH ppi6oii. B x03sicTBax € NepeMEHHbIMH YCIIO-
BHAMH Cpeibl OOMTaHHA NpUMeHeHHe KOPMOPa3fAaTYNKOB MOXET AaTh OTPH-
uaTenbHbIH pe3ynpTar. B Xo3siicTBax ke ¢ OTHOCHTENBHO IIOCTOSAHHBIMM
YCIIOBHAMH COOEp)KaHMs 3aTpaThl TpyHda 3a cYeT NpHUMeHEHMA aBTOMATH-
YeCKMX KOPMOpa3qaTYMKOB yMeHbuialoTcs. CremoBarenbHO, B KaXaoM
KOHKPETHOM cJlyYae Heo6xOA¥MMO IpOaHANIM3UpOBaTh, KaKHe BO3MOXHOCTH
HMMEIOTCA [JIA aBTOMAaTU3ALMH KOPMJIEHHA ¢opellH B YCIOBHAX HAHHOIO
XO3AHUCTBA M KaKOH 3KOHOMHMYeCKHHA 3¢ ¢eKT 3TO MOXKET NaTh.

ABroMarn3amus. Co3gaHve aBTOMAaTH3MPOBAHHOM CHCTeMbl KOPMIICHHA
¢ npumeHeHueM IBM nossonser yBenHunTh 06beM NMpPOU3BOACTBA TOBAPHOH
¢openu, NoBpICHTh 3(PheKTUBHOCTb ee BbIpAIMBAHHA K COKPAaTHTh [IOJIO
pyuHoro 1pypa. KpoMe TOro, cosmaHue aBTOMaTHueCKOM CHCTEMbI H3Mepe-
HHA M KOHTpONS TAKHX IIapaMeTPOB Cpedbl, KaK Conep)XaHHe pacTBOpEH-
HOro KHCIIOpOaa, TeMilepatypa, pH, conepxanue ammHuaka, ypoBeHb 3arpfs-
HeHMA BOJOUCTOYHMKOB M OacceHOB, JaeT BO3MOXHOCTb YNYYILUHTh Befle-
HHe TeXHOJIOFHYeCKOrO IIpoLecca.

CucreMa aBTOMaTHYECKOro KOpMJIeHHA pbIGbl HO/DKHA ObITh HalleXKHOM
BO K30eXaHWe 3HAUUTENBHBIX IKOHOMHMYECKHX NoTepb. OHa Takxe JOIDKHA
npeycMaTpUBaTh BOHHKHOBEHHE PA3JIMYHBIX ONACHBIX IS PbIGBI CHTYaLHA.

ABTOMaTH3alMA KopMmileHus pbI6bl NipeanonaraeT IpoBefleHHe pacyeTa
KOJNIMYeCTBA KOpPMa B 3aBHCHMOCTH OT COHEepXaHHs pacTBOPEHHOIO KHCIIO-
poda, teMmeparypbl Bonanl, pH, uHouBupayanbHoi W OOLIe# Macchi poiObI
C HCIIONb30BAaHHEM HayyHO OBOCHOBaHHBIX HOpM kopmiieHHs. IIpu aBTOMa-
TH3HPOBAHHON CHCTEME KOPMIJIEHHA [OJKHO OCYLIeCTBIATHCA COTNacoBa-
HHe MNporpamM, 3ajoXeHHbIX B IBM, ¢ KOHKpeTHbIMH YC/IOBHAMH BbIpa-
wHBaHua ¢opend. Tak, KONHYECTBO pacTBOPEHHOro B BOAE KHCIOpOJaA
ApisercAd (GaKTOpOM, OrpaHHYMBAIOIIMM KOpMIIEHME, TIO3TOMY HOpMa pas-
OJaYd KOpMa [OJDKHA COOTBETCTBOBATh COOEPXKAHUI0 KUCIOpoaa B GaccerHe.
IIpn aBTOMAaTH3aUMKH KOPMJIEHHA YUYHTBHIBAETCA €XEeCyTOYHbIH IPUPOCT PbIOBI.
WUHTEeHCHBHOCTh KOpMIICHHA MOXET ObITh NTHOO MOCTOAHHOH B TEYEHHE BCErO
OHA, nubo mnepeMmeHHO#. Omnepatop QHONXKEH HMMeTh BO3MOJXHOCTb 3aJaTh
M3KCHMANBHYI0 WIH MHHUMAIbHYI0 MHTEHCHMBHOCTM KOPMJIEHHA Ha NepBYIO
WIH BTOPY1O IIONIOBHHY [HA.

BBeneHHe aBTOMAaTH3aUMH KOpMJIeHHA pbiObl IMO3BONAET [IPHBIIEYDb
OOCIY)KHBAIOIIMA MEpCOHall XO3AMCTBA K BBIMOJIHEHHIO OpPYTMX OIllepaLiHi,
YyTO MOBbIIAET 3(P¢eKTUBHOCTD paboThl XO3sHCTBa, YyBenuuyuth Ha 40 %
TeMII pOCTa pbibbi, HO KOPMOBO# KO3IDOPHIMEHT MPU ITOM OKa3bIBAETCA
BbIlLLIE, YEM IIPH PYYHOM KOPMJIEHHH.
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MNpumeHene IBM B ¢dopeneBofcTBe NO3BONAET HAKAINIUBATD CIIEMYI0-
wyr WHGOPMAalHMIo: KOMKYECTBO pHIG B kaxnom GaccedHe, MX cpennui
BeC, oOwmMiA Bec pbIObI 32 MEpHOL BBIPAIMBAHUA, OTXOH, CYTOYHBbIE NO3bI
KOpMa, pacxofi KOpMa, KOpMOBO# KO3 dHlMEHT, HCTIONb30BAHHE KOPMa,
KpOMe TOTO, pacxofl BOMb! B KaXXA0oM GacceifHe M OOLUMHA, CKOPOCTb TEUEHHA
B GacceilHax, COepXaHWe pPACTBOPEHHOro KHCIOpOnA, Temfeparypa, pH,
KOHIEHTpalMA aMMHAKa, CyMMapHOe TelIO UCMoNnb3yemoi Boapl (rpaayco-
IIHH) , IPOMIOJIXXHTENIBHOCTb CBETOBOTO Mepuofa. Bee atH faHHble HeobGXomy-
MBI I8 PAlMOHANbHOTO BEJEHMA Npouecca BbIpalMBaHMA. Besa mHbOpMa-
LKA, OTHOCAIIAACA KAK K JAHHOMY, TaK U K IlloGoMy Apyromy OHIo, MO-
XeT BHIBOOMTHCA HA 3K PaH JHCILIEA. '

MpuGopsl KoHTpons 3a KavecTBOoM Boxbl. OTeuecTBeHHas NPOMBILLIEH-
HOCTb BBIYCKaeT pa3iuutbie NpHOOPDHI ik KOHTPOJIA 33 KaueCTBOM Cpenlbl,
u B yactHOcTH TepMookcuMeTp H-20-UOA, xOoTOpbIi M3rOTaBIMBaET MEX-
KOonxo3Hag cynoBepdb IcTpblGakKOIX03c0103a. TepMOOKCHMMETp Mpe/Has3-
HayeH 1A OIpe/ieieHUs KOHLEHTPALMH KUCIOPONa M TeMIlepaTypbl BOQHOH
cpelpl B pblGOBOIHBIX Xo3fAdcTBax. [luTanne npubopa apTOHOMHOE, HMama-
30H M3MepeHHs KOHIeHTpauuu kucnopoga — ot 0 go 20 mr/n, a Temnepary-
pb1 Bogpl — ot 0 10 35 °C. Tpubop uMeeT aBTOMATHUECKYIO TEMITEPATY PHYIO
KOppeKlMIo, cHaGxeH 3amacHelM Ipeobpa3oBaTesieM KOHLEHTPAUMH KHCIIO-
pofa U CyMKO#H st paboThl B MOJIEBBIX YCIIOBHAX.

OtevecTBeHHDbIH MOPTATUBHBIA H3MEpHTENb KOHIEHTPAUMH IHOKCHIA
yrnepopa UT-8107, koTopblit COCTOUT H3 OaTYHKa, U3MEpHTENbHOro Onmoka
M COeOMHUTENBHOro Kabels, MpenHa3HayeH I M3MepeHMA KOHIEHTPaLHH
[HOKCHIA yriepona B NPOU3BOACTBEHHBIX M MoneBbIX ycnoBuax. OcHos-
Hasi OTPeLIHOCTh H3MEPEHHUs COCTaBnseT He Gonee £ 5 %.

OtevecTBeHHBIH MOPTaTHBHBIA M3MepHUTENb KOHUEGHTPAUHH aMMHAKa
UT-8108 cocrout M3 [ATYHKA, U3MEPHMTENILHOro 67I0Ka M COeMHHTENIBHOTO
Kkabens W npeaHasHayeH AJIA U3MEPEHHA KOHUEHTpauMH aMMHaKa B IIPOM3-
BOACTBEHHbIX M MOJIEBbIX YCIOBHAX. OCHOBHAasA NMOrpelIHOCTh M3MEPEHHS —
He Gonee £ 5 %.

O6a npubopa UMET aBTOHOMHOe IHTaHHEe ¥ UUPPOBYIO HHAMKALHIO
Ha CBETOAMOIAX, YTO OOECMeYHBAET UX IKCMIIYAaTaLHI0 B Pa3NUYHBIX KIHMa-
THYECKHX W IIPUPOOHBIX YcIOBHAX npH mo6od ocBemeHHocTd. ITpunpm
neAcTBHA 0GecleynBaeT HENMpPEPbIBHOCTh KOHTPONA 33 COHEpKaHHEM [IHOK-
CHOa YITIepo/la H aMMHaKa B BO/Ie HEMOCPE[ACTBEHHO B MeECTe U3MepeHHs,
He TpebGyet 0160pa IMpo06 M APYruX JOMONHUTENbHBIX OMEPAaLMH.

Iinsi u3MepeHHs CONEHOCTH BOMABI MOXHO HCMONB30BaTh apeomerp. C
€ro MOMOWbI0 ONpENeNAOT IIOTHOCT BOMABL, a 3aTEM IO CIEUHAJIBHBIM
TabnuuamM — coneHocts. Kpome TOro, onpepeneHue CONEHOCTH MOXHO OCy-
INECTBAATh C IOMOWIBI0 PePPAKTOMETpa NMPH HAUIMUMM LIKAbl CONIEHOCTH,
€CJIM YK€ OHAa OTCYTCTBYET, COJIEHOCTb HAXOAAT Iy TeM IiepecyeTa.

[lopratuBHBIK nNpuGop sAnmoHckoro npomssopcrsa Xopuba” Mopenx
U-7, paboraomui aBTOHOMHO Ha aKKyMYIATOpe, NpedHa3HaueH JIA U3Me-
PEHHA NATH NapaMeTpoB BOOHOH cpenpl: pH, TeMnepaTypbl, pacTBOpEHHOTO
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B BOJle KHCIOpOAa, COJIEHOCTH ue¢pe3 3NEKTPONPOBOJHOCT M MYTHOCTD
BOAbl B INoneBbix WiM nabGopaTopHbix ycnoBuax. Bece marunku npubopa
pacIoNioXeHbl B OMHOM BOJOHeNpoHHIaeMoM 6noke. IIpu BkIIOYeHHH B pa-
GoueM COCTOSHHH HaxXOPATCA BCe HAaTYMKH npubopa. IIpy nomowu nepexnio-
yaTeNii MOXHO HM3MepHThb NI0GOH M3 BbIUIENepeYHCIEHHBIX MapamMeTpoB. B
3TOH MOAENH HCHONb30BAHb! CBETOOMOAB! UIA UHOHKALKHH H3MEPEHHOIO
3HaYeHUA Ha OHCIIee.

Hemocratkom m3meputensHbIX NPpUBOPOB ABNAETCA TO, YTO OHM JOJIXKHBI
paboTaTh NMOCTOAHHO, B INPOTHBHOM cCiyvae npuOGOpbl BBIXOHAT H3 CTpoOS.
Kpome toro, ons 1pe6y1or NepHoaHyecKol KaluOpoBKH.

JNeKTPOHACOChl H TEIUIOHACOCHI, TeIUI00OMEHHWKH, aBapHi{Hasi CHI'Ha-
ma3aums. B coBpemMeHHOM ¢openeBOACTBe BCe valle NpHXOAMTCA mpube-
rath K NOMOLIM 37eKTpOoHacocoB. OHM AOCTaTOYHO 3¢ ¢eKTHBHBI M HafeX-
Hbl NpU NpaBWIBHOM Noa6ope, NpaBWILHOH IKCIUTYaTallUH U COOTBETCTBYIO-
1ieM TeXHHYeCKOM O6CNyKHBaHMH.

B HacroAiee BpeMsa NpOMBILUIEHHOCTb BbIMycKaeT GONbILIOE KOJIHYECT-
BO HAaCOCOB pa’TMYHOIO THNA, KOTOphle OTIMYAKTCA HPYr OT Apyra MoLl-
HOCTbIO, NPHHUMIIOM MNEHCTBHA, TeXHUYeCKUMH XAapaKTEPUCTHKaMH H BO3-
MOXXHOCTAMH IpHMeHeHHA. IIpaBuwibHbIA BRIGOp THIIA Hacoca OYEHb BaXKeH,
TaK KaK 3aTpaTbl, CBA3aHHbIC C IMEepeKaYHBAHHEM BOMbl, MOFYT OKa3aThCs
BTOpPO# CYLIECTBEHHOH CTaTheil pacxofa B XO3SMCTBE MOCIe 3aTpaT Ha KOp-
ma. [loatoMy HeoGXoAMMO TOYHO 3HAaTb Pacxop BOAbI B XO3AHCTBE MO Me-
CAlAM H UMeTh HaGop HaCOCOB COOTBETCTBYIOWIEH MowHOCTH, A MopcKoi
BOJIbI JOJDKHBI IPUMEHATHCA ClleLiHaIbHBIEe HACOCHI.

[IpuMeHeHHe MeXaHHMYeCKOH Nofaud BOAbI OOGYCIHOBNMBAET MCMONB3O-
BaHHE CHCTEMbl aBTOHOMHOH aBapUHHOM CHUrHaNU3aUUH, C MOMOLIBID KOTO-
poit o6ciyxuBalOIMH NepcoHaN OnoBeuaeTca 06 aBapuH, HaAMPHMEP OTKITIO-
YeHHH JIEKTPOIHEPrHH, BhIXOAE H3 CTPOA HACOCA, TPOMKHM 3BYKOBBIM
WM CBETOBBIM CHTHAJIOM.

B aBapuMiHO# CHTHANIM3aLHMM YACTO MCIIONB3YIOTCA 3JIEKTPOKOHTAKTHbIE
MaHoMeTpbl (IKM). IIpy 3aMBIKaHMH KOHTAaKTOB JATYMKOB OTPHLATENbHBINA
NoTeHUMasl nomnagaer Ha 6a3y tpan3ucropa MII25B u oTkpbiBaer ero, npu
3TOM Yepe3 IMHUTTEP-KOJUIEKTOP HAauMHAaeT MPOXOAHWTh TOK. 3aropaercs
COOTBETCTBYIOLIaA JNAaMIIOYyKa, cpabartbiBaer oOluee pene 3BYKOBOM CHUrHa-
nu3auuu P, BKiiovyaercs 3ByKOBOHM CHIHall, BTOPOH KOHTaKT ‘pelie NOChUIaeT
CHTHal B MeXYpHbIA MyHKT ONepatopa Ha aHaioruyHyio cxemy. HepaGo-
TAIOUIHHA JATYMK MOJXKHO OTKIIIOYHTH Bhikmioyatenem T (puc. 17).

B nocnennue rogpbl pri60BOab! JOGHWIHCh HEMAIBIX YCIIEXOB B YMEHbLIIE-
HHM OTPHLATENILHOTO BO3[EHCTBHA OKPYXKAIOIUEH Cpelbl, B YACTHOCTH TeM-
TiepaTypbl BOAB!, Ha NPOLECC BHIPALUHBAHHUA GOpPeENH.

B xnumatrueckux ycnosusax CCCP Boma uMeeT ONTHMaIbHYH Temne-
parypy s BoipanmBaHua Qopenu muum 3—6 Mmecsaues B roay. Ilpommute
3TOT MEepHOJ, NMOMOralT TelIOBbIe HACOChl, COCTOSAILHE H3 3JeKTPOHACOCOB
pPa3’NMYHON MOLIHOCTM H JNeKTpuueckoro mnoporpesatens. CheuuasnbHOe
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Puc. 17. Cxema aBapHitHON CHTHANTH3ALIMH :

A - parukyu IKM; T — rpausucroput MII256; JI — curHanbHble IAMIOYKH; R — co-
nporusnenne MJIT 0,25 4,3 x; V — mguonnr 1220 unu [1226; By — TymOGnepnl BKITIOYe-
HUs (BRIKNIOYeHH) ; Py — peme MKY48; Py/y — KOHTAaKTHI pene

o60pynoBaHHe MO3BOJNAET HCIIONb30BaTh TEelJIOBbIE HACOCHl B KayeCTBE OXJIa-
OMTENA.

TennoBbie HacoChbl MMEWT CHCTEMY aBTOMATHYECKOIO perylHpOBaHHA,
CHHXKAIOLIYI0 NOTpeOlieHHe 3HEpPruM NpH HCIIONb30BAaHHMM HAaCOCOB He Ha
NOJIHYI0 MOLUHOCTD. JIj1g pabGoThl TEMIOBBIX HACOCOB HEOOXOOUMO CelLiHalb-
HOe CaHTeXHHYeCkOe OB6OpynoBaHMe, a TaKXe TeIUI0O6GMEeHHHKH, MO3BONAI0-
l(Me HCIONB30BATh TEIIO OTPaGOTAHHOH BOMBI MIIH [PYTHX TEIJIOHOCHTENIEH.
3a py6exxoM B pbpIGOBOACTBE LUMPOKO MPHUMEHAIOT IUIaCTHHYAThIe TeII006-
MEHHHKH, B KOTOpBbIX TeIUIOTa MepelaeTcsd yepe3 pasfeneHHble YNIOTHe-
HHAMM METAJUIMYeCKHe IUIaCTHHbI. ['pymnna miiacTHH NOMEILAeTCA MeXay
PaMOH W IMOABH)XHOH TUIMTOH M CTATHBAETCA B NAaKeT NMpPH NOMOM GONTOB.
Jlokanu3auus yIIOTHEHMil, B YACTHOCTH KOJNBLEBBIX, MO3BOJAET HAMpPABHTH
NOTOK >MAKOCTH HAa MapajlllelbHO WIM MOCIEAOBATENbHO NMOAK/IYeHHbIE
Ipynnsl IjacTMH. THN TerloOOMEHHHMKA, KONMYECTBO TPYIN M IUIACTHH B
HeM MOTYT OBbITb Pa3lIHYHBIMM B Ka>K[OM KOHKPETHOM criyyae. I MOpcKoi
BOObl HeoOBXoOMMO IIpUMEHATh TeIIOOOMEHHUKH M3 KOPPO3MEeCTOHMKHX
MaTepHarnoB.

OGopynosanne mns peiGoBoanbix onepaumit ¢ uxkpoit. [Ipu npoBeneHun
Pa3iHYHBIX TEXHOJIOTHUECKHX OIIEpalH MCIOJIb3YITCA JIPHCIIOCOONEeHUA
H obopynoBaHMe, KOTOpble O6GNeryaT Tpya phiGOBOAA M yNyuHIAIOT TeXHO-
NOTHYECKHMH INpolece, NpUYeM 3T0 00OpyOBanMe, KaK IIPaBWIO, He BbOIyC-
KaeTCA OTeYeCTBEHHOH IPOMBILIIEHHOCTbIO, HO MOXET ObITh H3rOTOBJIEHO
B YCIIOBHAX XO3AUCTBA.

YcrpoiictBO )1 c6opa HKpbI panyxHOH GopenH COCTOMT U3 JBYX fiepe-
BAHHBIX AUMKOB TPEYronbHOH ¢epMbl, BCTaBIAEMBIX ONMH B Ipyroi (puc.
18). Hapysabiit AluMK BhHIONHsET GYHKLUMIO ITO[CTABKH [UIA BHYTPEHHETO.
Ha GokoBBIX MIOCKOCTAX BepXHeH YaCTH HAPYXHOro ALIMKA UMEKTCA [Be
napsl NMpope3ed, Ky/[a BCTaBIAIICA PYYKH BHyTpeHHero siuka. Octpble
YI/ibl AWIHKOB 00pe3aHbl Ha 5—7 CM H CKpeIieHbl MeTaJUIMYeCKOH IIacTH-
HO#. JIHO BHYTpPEHHEro SIIMKa M3rOTABJIMBACTCA M3 METAIMYECKOR HIIH
CHHTETHYECKOH CEeTKM ¢ pa3mMepoM syed 3—3,5 mMM. Mkpy OTLEXHBAaIOT
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Puc. 18. Ycrpoitcreo ans c6opa HKPBI:
@ — Hapy>XHbIR AIMK; 6 — BHYTPeHHHHA AIHK

BO BHYTPEHHHWH SAIUMK Ha CeTKYy, BHU3YaJlbHO OLIEHHBAKT, NOJIOCTHAA XHAO-
KOCTh CTeKaeT, 2 3aTeM IIpH MOMOIUH pydYeK BHYTPEHHWMH SILUMK M3BIEKAlOT
H UKpY CIMBAKT B CYXyK 3MAJIHPOBAHHYI0 eMKOCTb [J1fi ONJIONOTBOPEHHUA.

I pa3MelieHHs eMKOCTEH ¢ HKpOH BO BpeMs ee HabGyXaHus HCIIONb-
3yioT pbei6oBopHblii cron (puc. 19). Ilo Bcemy nepHMeTpy CTONAa C HH)KHEH
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Puc. 19. Pri6oBoaHbnt cTon Ang Haly XxaHuSA HKpHI:

a — BHL, cBepxXy; 0, 8 — BuA c60oKy; I — cheMHble KpOHIITe#HbI; 2 — oTBon oTpabo-
TaHHOM BOOBl; 3 — BoAonopmawomue TpyGel; 4 — WITYUEPL! IS NOABONA BOABI K eMKOC-
TAM C HKPOH
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CTOPOHBI NPOXOIMT 3aMKHYThIH Xenob6 min cGopa OTpaGOTAHHOH BOJBL.
IlocpenuHe cronla Ha Tpex CbEMHBIX KPOHLUTEHHAX KpenATcs ABe TpyOsl,
0 KOTOPbIM NomaercA Boja. Ha koHue xaxpod TpyGnl HaXomaTcsi HOCO-
Bble KpaHbl, B TpyGbl BIasgHbI COCKHM AMameTpoM 5—10 MM, Ha KOTOpbIe
HafeBalOTCA CHNMKOHOBBIE TPYOKH C KpaHMKaMH Id MOJAYH BOABI B eM-
KxoctH ¢ uKpoH. Ha nporuBononoxHeix KoHI@ax Tpy6 uMerwTca pe3pba u Myd-
Ta [UlA NOOKNIoYeHHA K CHcTeMe BopomnopaauH. Ilocne oxOHYaHHA HepecTo-
BOH KaMIaHWH KPOHUITEHHbl ¢ Tpyb6amMHM [EeMOHTHPYIOT M CTONBI MCIIOMb-
3Y10T [Jis IpOBeJieHUA pa3IUyHbIX pblGOBOIHBIX ONEPaLHA.

B npouecce mHkyGaumu HKpbl oTGHpaloT moruGuie MKpuHKH. B IilBe-
MM, fAnoHuM, Utanum cymecTBYIOT ClieUMaJIbHblE YCTaHOBKH JIA OTOGOpa
MepTBOH HKPbl H OJHOBPEMEHHOrO OIpelelieHMss OTXOfla H KOJIMYeCTBa
)KMBOH HKPbI. ITO [OBONBHO CIIOXHble H JIOPOTrOCTOALINE YCTPOHCTBa, Ppas3-
JIMYHBIE MX MOHOENTH MMEIT NpOM3BOAUTENbHOCTh OT 200 Thic. IO 1 MIH/Y
OTCOPTHPOBAHHBIX HMKPHHOK. COpTHpOBaHUE NPOUIBOAMICA C MOMOLIbIO
OIITHYECKOH 3NIEKTPOHHOH CHCTeMBbl, KOTOpas YNpaBlseT 3/IeKTPONHEBMa-
THYECKHM CEeNIeKUMOHHBIM YCTPOHCTBOM. MakcumanbHasa olIHbKa MpH COpTH-
poBaHMH M mopcuere cocraBnsger 0,5 %. OueBHAHO, TaKHe MalUMHbI HeoBXO-
OMMO NMPHMEHATh B KPYNHbIX XO3AHCTBaX, MUTOMHHKAX, Ile HHKYOUpyloTCca
MHIITTHOHbI HK pHHOK.

CymectByloT pasnuyHble npucnoco6lenuns, obGnervamiue Tpyn puiGo-
BOAa Npu 0160pe MepTBO# HKpm (puc. 20).

KonnyectBo HKpbI Qopenu onpeRensior ¢ MOMOLIbI0 BECOBOro, 06beM-
HOro WiH cyetHoro merofa. Hambonee mpoct M ymoGeH cyeTHbIH METOL,
NpH KOTOPOM HCIONIb3YeTCA TaK Ha3pIBaeMbit MMpubGop bpaHpurerrepa,
NMpeACTaBNAWILKA CO6O0H MIaCTMACCOBYI0 IUTaCTHHKY, B KOTOpOWH CleNaHbl
yrny6neHus (rHe3ga), COOTBETCTBYIOINHe AMameTpy uKkpbl. Ha gHe xaxmoro
THe3[a cfiefiaHbl AbIPOYKH YIS CTOKA BOADbI, [ONAfaloilleil BMeCTe ¢ UKpOH.
[IpuGopom, Kak coBkOM, GepyT M3 Ta3a MKpPHHKH, KOTOpbIE IIpH JIEFKOM
BCTPAXMBAHHH Pa3MeEIAlOTCA B rHe3fiax. 3Has YUCIIO rHe3q B npHOOpe U KO-
JIMYECTBO B3ATHIX NMOPUMH HKDBI, HETPYIMHO ONpeNeNuTh U ee obiiee KONMU-
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Puc. 20. Mpucnoco6nenns g or6opa MepTBOM MK pBI:

@, 6 — NMHHUETHI; 6 — NMHUNeTKa; 2 — pe3uHoBad rpywa; 0 — cudos ans orbopa mepr-
Boif MKphl: I — MepTBas uKpa, 2 — nepdopHpOBaHHBIH HAKOHEYHUK, 3 — CTEKNSHHAA
TpYOKa, 4 — CUMMKOHOBBIN LUAHT, 5 — MeHaA Tpy 6Ka, 6 — oroBpaHHas K pa
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Puc. 21. NMpucnocoGnenns s NOACYETa MKPHHOK

a — npubop BpanmwureTrepa (cueTHuIlt mMerom); O — npubop A onpeleneHUds KOnH-
YecTBAa MKpbl 06be MHBIM MeToOM: I — BOpoHKa, 2 — NepenuBHas Tpy6ka, 3 — MepHBIA
UMNHHAD, 4 — UKPpa, 5 — NpHeMHAs eMKOCTh

yectBo (puc. 21). 3HaA oGbeM MKPHHKH, oOluee KONHMYECTBO MKPBI Olpe-
OeNAT 1O KONMYECTBY BOMbI, BHITECHEHHOW MKPOH B MEpPHbIA LWIMHID.

Kanenshnua mns npounakTHiecKHX H NeueOHbIX pacrBopos. s mpo-
¢dwtakTHYeckoi 06paboTkn MKpHI M PbiGbI NpH GacCeHHOBOM MeTONE BbIpa-
IIMBAaHUA pPEKOMEHOYEeTCA MCMOJIb30BATh KamenbHuly (puc. 22), KoTopas
no3sonfer o6paGaThiBaTh. HKPY M phiBy B Npouecce MOJAayd BOAbI MyTeM
nobaBiieHHA Kaneslb KOHLUEHTPUPOBAHHOTO Mpo(WIAKTHIECKOTO pacTBOpa
B BOy B MecCTe €e MOCTYIUICHUS B phIGOBOAHYI0 €MKOCTb, YTO NMOMOTaeT
n36exaTh CTPecCOBBIX 1A pbIObI CHTYaUMH. Y37bl M JETaIH KalleJbHOH
YCTaHOBKH H3TOTAaBJIMBAIOTCA M3 MUIACTHKOBBIX MaTepHAJIOB.

Puc. 22. Cxema KanenbHoOM y CTRHOBKH
ma npobuwiaktuyecko#t o6paGorku
MKPBI M pHIGHI;

1 - pacxopHasd e€MKOCTb ¢ mnpodwu-
NaKTHYeCKUM pacTBopoM; 2 — TpyGo-
npopog A nofdauwM npodwiakTu-
YeCKOlo pacrBopa B pLIGOBOTHYIO
e€MKOCTh; 3 — pelyJIMpOBOYHBIE Kpa-
Hbl; 4 - tpyGorpoBom mnNA mnoga-
uw Bombl B Baccefin; 5 — puiboson-
Hbi GacceH; 6 — eMKOCTh A
npodpunakTHyeckoro pacrsopa; 7 —
NMOACTaBKa nd Hacoca; & — pyuHo#
HWIM 3JIeKTpHYeCKHit Hacoc; 9 -
nomaoum#t TpyGonposox; 10 - nme-
penHBHO# Tpy Gonposon
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Puc. 23, HckyccrBeHHbI pnd pnsa BbI-
HEepXHMBAaHHA BBIKJIIOHYBUIHXCA JIHUHHOK

UckyccrBennrit pud. nsa BhI-

JepXHUBaHUA CBOGOOHBIX IMOPHOHOB

9 dopenn B mpAMOTOWHBIX GacceiHax
C IUIOCKUM AHOM MOXHO HCIIOJIB30-

BaTb BMECTO TaJIbKH MCKYCCTBEHHBIH

D pad (puc. 23), KOTOpbIH ymyuuIaeT
YCI1OBHS BbIIEpXKMBaHHUA IMOPHOHOB,

3aCTaBlIAA MX PaBHOMEpHO pacrpene-

nATbcA B HeM. IIpMMeHeHHe HCKYCCT-

9 BEHHOro puca Mo3pojifAer yBeJIHUMTH
TUIOTHOCTD NOCaaKH 3MOPHOHOB B 2—
3 pasa mo CpaBHEHHIO ¢ HOPMATUBHOM.
Puc mpencraBnser coGoi ps ITMHHBIX y3KHX IUTACTHH C 3aTHYTBIM BEPXHHM
KpaeM, yJoXeHHbIX Nollepex BacceiHa, OHH HMEIOT HAKJIOH (457) B cTOpOHY,
IPOTUBOIIONOXHYI0 TedeHUto Boapl. [InacTunbl puda M3roTaBNUBaIOT U3 CHH-
TeTHYeCKHX MaTrepuanoB. PaccrosiHMe Mexy HIKHHMH KpasAMM IUIaCTHH
60—70 mm. ITo Bceit MX mIHHe UMeeTCA [IBa pAOa FOPHU3OHTAILHBIX IPOPE3EH.
Bacceith nns 3aBepuieHMss MHKYOGauMH HKpbI, BblaepkMBaHHs cBobon-
HbIX 3MOpHOHOB H NoOApaMBAHMA NTHUMHOK ¥ Monomu. IIpu 3amepuienuu
HHKYGalMH HKpPbl M BBIAEPXKHMBAHHH CBOOGOAHBIX 3MOPHOHOB JIydllle BCETO
INPHMEHATh LPAMOTOYHBIH OacceliH mymuHO# 3, wmpuHOH 0,8 M BpICOTOH
0,6 M (puc. 24). Ha gHo GacceitHa Mo Bceii ero [yIHHe YKIIaJbIBAalOTCA TpY-
Obl C OTBepCTHAMH JAHAMETPOM 3—4 MM, MPOCBep/IeHHBIMH 4epe3 5—7 CM,
KOTOpbI€ Y NPOTHBOMOJIOXKHON Hapy>KHOH CTOPOHBI bacceiiHa 3aKAHYNBAIOTCSH
KpaHamH, NpegHa3sHaYeHHbIMH 1A NpoMbIBKH TpyO. CBepxy Ha TpyObl
repMETHYHO YKNAfbIBaeTCA JI0XKHOe OHO K3 CTeKJIOIIAaCTHKa, B KOTOpOM
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Puc. 24, Cxema Gaccefiva i BHIIEPXHBAHHS BEIKJIIOHYBIIHXCA JIMYHHOK M MOXpPaILIA-
BaHHA MOJIOOM :

a — BHA cBepXy; O — Bup c6oky; I — xopnyc GacceftHa; 2 — TpyGbl AN MOOAYH BOALI;
3 - neperoponxu; 4 — orsepcTus B TpyGax; 5 — 3alUMTHEIR ceTvaThIft 3KpaH; 6 —
KpaHBl W1 NpoMeBKH Tpy6; 7 — Bogocnyck (Q 110 MM); 8 — rOpH3OHTa/ILHBIA
3aLMTHBIA ceTyaThIlt IKpaH; 9 — noxHoe OHO ¢ oTBepcTHAMH; ]0 — MCKYCCTBeHHbIt
pud; 11 — nopcraBka pna GacceiHa; I2 — cervarsift sKpaH BeicoTOM 50 MM; I3 —
TpyGa On14 nogauM Bofbl CBEpXy
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HMEIOTCA OTBEpPCTHA OMAaMETPOM 3 MM, paclojiokeHHbie B IIAXMATHOM
nopAgKe Ha paccTofiHUM S—7 cM Opyr oT Apyra. Bopa nmopaercs yepes Tpy-
Obl MOA JIOXKHBIM OHOM M IOcTymaer B 0accediH uyepe3 OTBepCTHA B HEM.
Ha noxHoM gHe ycTaHaBnMBaeTCA MCKYCCTBeHHbI pud, a Ha HeM — pbIbO-
BOJIHbIe paMKH ¢ HKpO# (Ha cTaguu MUrMeHTALMH I71a3).

Takoit GacceitH HEOGXOOUM IpH NMPOBeNEHHH MHKYOalMH HKpbI B anma-
paTax BepTHKaJBHOro THna. B GaccediHe MMEIOTCS NEperopoAKH Wi paBHO-
MepHOH NMopauyM BOAbI CBOOORHBIM 3MOpHOHaM. B BepxHed vyacTH GacceliHa
BOja NOAAeTCA B BOMONPHEMHHK IIMPHHOM 15 cM, 0Gpa3oBaHHbIA CTeHKa-
MH bacceiiHa W repMETHYHO YCTaHOBJIEHHOH NeperopofKoH ¢ peryiupyeMoin
BbICOTOM, B HHXHEH YacTH Clefylouled 32 HeH NneperopodKH HMEETCA ceTya-
ThI 3KPaH BLICOTOH 5 CM. Ha NPOTHBOMONOXKHOM KOHIE GaccediHa nepepn
BOIOCIYCKOM YCTAHaBIIMBAETCA ChEMHDIH 3alIMTHBIA CETYATHIA 3KpaH c
pasmepoMm siden 1,5—2 mM. Ilpu uHKyGauuu Boma nogaercA yepes JIOXKHOE
OHO, TpH BbIOEPXHUBAHHH CBOGOAHBIX 3MGPHOHOB — uYepe3 JIOKHOE OHO H
CBepXy.

YcrpoficrBa mis coptHpoBaHMf ¢operm. Ilpu BbipallMBaHMH ¢opemH
HEOO6XOMMO MepUOAMYECKH IPOBOOMTL €¢ COPTHpOBaHHe, HAYMHAA C TOTO
MOMeHTa, Koraa gopens gocruraet maccel 0,6—0,8 r. JTa onepauus ABIACTCH
OOHHM u3 Hambonee Tpymoemkux npoieccoB B ¢openeBonciBe. Cymecr-
BYIOT pa3iiM4yHble YCTAaHOBKH, YCTPOMCTBa, INpPHCNOCOQIEHHSA i COPTH-
pOBaHHA pbIOBI, KOTOPBIE, KAK IIpaBHIIO, NMpEACTaBIAlOT cOBOH MexaHHuye-
CKHe YCTpOHCTBA, COCTOMIIIME M3 OINpeleNIeHHOro YMCIIa HAaKJIOHHBIX IUIOC-
KOCTeH B BHJI€ BpPALIAIOLIMXCA POIMKOB WIH IUTOCKOCTEH ¢ M3MEHAIOMMHUCS
paccTosHMAMH Mexay HHMH. Hanpapnsiomme 3acrioHKH, CMOHTHPOBaHHBIE
MO 3THUMH IUIOCKOCTAMH, paclpenensiioT pbiGy B pa3lIHuHbie ‘€MKOCTH,
PacIoioXKeHHbIe 101 YCTAHOBKOM.

Hmerorca nBa THUIIA COPTHPOBAIBHBIX ALIHKOB (pnc 25). CoprupoBains-

a

Puc. 25. Ycrpoitcrsa s copruposaHus pajy xHo#t popenu:

COPTHPOBANBHEIA AlMK: @ — mnA dopenn maccolt or 0,6 po 300 r; 6 — gna dpopenu
macco#t 0,6 — 50 r; 6 — cMeHHaA rpefeHKka
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HbIii AUMK MEPBOrO THIA MMeeT LieJIbHble CMEHHBbIE PELIETKH C pasMepoM
siuer oT 5 po 30 MM, KOTOophle YCTaHAaBJIMBAlOICA B CHELMANIBHBIC LLIEITH
Ha ero pgHe. Pasmep smmka — 0,7 X 0,6 m. IIpy ucnonb30BaHHH COpPTHPO-
BaJIBHOTO ALIMKA TaKOro THNa Heob6XxonuMsl 1Ba GacceitHa pasmepom 2 x 0,8 x
x 0,7 M VISl HAKOIUIEHHSA OTCOPTHPOBAHHOM pbIGbl. COPTHPOBAILHBIA AMK
yCTaHaBIIMBaeTCs B OJJTHOM M3 6acCEHHOB B ero TOpleBOi yacTy. Ppi6a nocryma-
eT B COpTHPOBAJIbHbIA LMK, KOTOPbIA HECKOJIBKO pa3 MOJHUMAETCA U OIyC-
KaeTcs BBepX M BHU3. 3a 310 BpeMs pbiba MeHBIIHX pa3MepoOB IpoBaH-
BaeTcs 4epe3 pelleTKy, a Gonee KpPYNHas — OCTaeTcs B COPTUPOBAIbHOM
AL{HKe, 2 3aTEM M3 HEro MomnagaeT B HaxopsAIIHACA pagoM bacceitH.

CopTHpoBaIbHBIA AWMK BTOPOro THma uMeer miuHy 40, mmpuHy 30 u
Boicory 20 c¢M. B HMxkHell ero vacTm Ha 60NTax NPUKPEIUIEHBI CheMHbIE
rpeGeHKH, B Ma3bi KOTOPBIX BCTABNAIOTCA METAIIMUeCKHE (aTl0MHHHEBbIE)
TpyokH. [Huamerp npumensemsix Tpy6ok 0,5—1,5 cm. Paccrosnue mexmy
TPYyOKaMH pPeryJjiMpyercsi B COOTBETCTBMH C pa3mepoM pbIiGbl ¢ MOMOLIbIO
rpeGerok. Ppifa momeuiaercs B AMMK, HAXONAMMIACA B BOIE, 3aT€M ALIHK
HeCKOJIbKO pa3 MOQHHMAETCA M3 BOAbI M CHOB2 ONYCKaeTCH, M MPOMCXOMMT
pasnenenve pbibbl Ha f1Be pasmepHbie rpynnbl. COpTHPOBAJIbHBIA AMK
ClleflyeT H3rOTaBJ/IMBATh U3 NETKHX K KOPPO3UECTOHKMX MaTepHaos.

PoiGoBonmbie cauxu. [liA npoBefieHHst pa3IMYHBIX pHIGOBOMHBIX Omepa-
UMA GOnbLIOE 3HaueHHe MMeoT pbIGOBOMHBIE CaykH, GopMa M pa3Mephbl KO-
TOPBIX 3aBHCAT OT pasMepa pbIObl, a TakXke oT GOpMEI U pa3mepoB Gacceii-
Ha (puc. 26).

B xo3siicTBe momxeH GbiTh GONMbLIOH HAaGOp CauKOB Pa3NHYHONK HOpPMBbI
H pasmepa, JIerKHX H ynoGHbix B pabore. Kapkac cauka mosxeH 6uIThb U3-
rOTOBJIEH U3 KOPPO3HECTOHKOro MaTepHaia, a caM CayoK — M3 MeJIKOAYEHC-
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Puc. 26. PriGoBontble cayky mia paGoThl C MONOOHIO

@ — [nd oTNoBa pbiGbl B NPAMOYTONBHBIX eMKOCTAX; & — [idA oToBa peibGbl B KBaJ:
paTHLIX EMKOCTAX; 8 — [UIA OT/IOBA MOJIOOM B HHKY GaliOHHBIX anmnaparax
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Tol Oe3y3noBOH [eiH, 4YTOGBI KaK MOXHO MeHblle TPaBMHpOBaTh pbiby,
10 TOM Xe NPHYMHE He PEKOMEHIYeTCA NPUMEHATh INyBGOKHe CauKH.

Yucrka GacceitHoB. B mpouecce BbipamiMBanMs pbIGbI HEOBXOAMMO
uyHcTUTh Gaccednnl. Hamo mommmth, uTO mexoparmBHbli BHYTpEeHHMit CITOM
CTEKJIOIUIaCTHKOBBIX GacceiHoB Goutcs abGpasusHoro Bosneicreus. [loaromy
YHCTHTh CTEKJIOIUIACTUKOBbIe GaccetHbl HeO6XOOMMO MATKHMMH BOJIOCSHBI-
MH weTKamu, penbio. lletku nomkHbl ObiTh pasHooGpasHoi GOpMbI, YTOGBI
MOXHO OBbUIO OYHCTHTL BCH0 BHYTDPEHHIOIO IOBEpXHOCTh pbIGOBOMIHOTO 06O-
pYHOOBaHHUA.

Tpancnopmposanue HKpI # puiGbl. TpaHCIOPTHPOBaHHE HKPbI OCYLIECT-
BJIAIIOT C MOMOLUBI0 CNEUHATbHBIX H30TEPMHYECKHUX ALIMKOB-KOHTEHHEpOB,
M3rOTOBJIEHHBIX U3 NEHOINJIACTa WIH APYTOro HETENIONPOBOOHOTO MAaTepHaa.
Hxpy nepeBo3sT BO BNaxHOH aTMocdepe Ha pamkax B MapieBhIX cajiger-
Kax. s nepeBo3kH MaibkoB ¢GHoOpend Maccoil Ao 1 r NPUMEHAIOT KOHTeH-
Hep H-19-MKB. Bnaromaps kucnopogHomy 6aijioHy, KOTOpPbIM CHaGkeH
KOHTEHHep, [UIHTEJIBHOCTb NepeBO3KH ModxeT cocTaBinaTs 30 u. st TpaHcnop-
THPOBaHHA MOJIOOHM, TOBapHOH pbIObI M NMpoM3BOIHUTesNeH ¢GOpeNTH HCIOJb-
3yercs aBToumucrepHa ALIIT-2,8/53-12. B Heit npegycMoTpeHo o6oraieHune
BOJIbI KHCJIODOOM M OCBOGOKAEHHEe ee OT OHOKCHAA yIjlepoda M XJopa
nyTeM NpOAYBaHMA Yepe3 Bony Bo3ayx '. Ilpu aspaiumu Bogbl BO3MYXOM HIIH
KHCIIOPOJIOM HCHONB3YIOT OUcCNeprato, * (pacnbUIMTeNH) KHCIOpoaa, KOTo-
pbie BbIpabGaThIBAIOT MeINbYANLLINE NMy3bipbKH, YTO 3HAYMTENBHO MOBBILIAET
k03 HUMEHT pacTBOpeHHA Kuciopoga B Boje. IIA MepeBO3KH B3poC-
noi ¢openrH M MOJIOAK HCHONB3YIOTCA CHEUMaIbHble XHBOpBIGHBIE Ba-
TOHBI.

[ToMumo mnepeuyMcreHHbIX Bblile NpHOGOpPOB, MauIMH U OBOpyHOBaHHA,
B COBpPEeMEHHOM (pOpesleBOACTBE MUNOJIb3YIOT MacCy pa3IMYHbIX TeXHHYe-
CKMX Cpe[CTB, aNMapaToB M NpucnocoGneHuit. 310, HaNmpuMep, annaparhi,
npegHa3HauyeHHble I OYHCTKM BCero AHa GaccedHOB OT mecka, Wia, IpA3d,
¢GeKaMid NMyTeM OTCAChIBAHMA, YCTAHOBKM M1 KOpMJIEHHA pbibbI, KOTO-
pbie COCTOAT M3 KOHTeHHepa IJIsA XpaHeHHs H OXJIaXIeHHS KOpMa M [03aTo-
pa, HeNAwero KOpM Ha mopuu or 1 o 260 r; KOUIEKTOpBI, [ie KOPM
OYMINAETCA OT IbUIEBHOHBIX NpHMeCeH; 3NeKTPOHHbIE CHCTEMbI, OCYLIEeCTB-
AslolMe KOHTPOMb 32 BCEMH MPOLECCaMH, CBA3AHHBIMU C KOPMIICHHEM;
ruapoxenota oyis nepesoaa MOJIOAM U3 OAHOTO BacceitHa B APyToM.

B coBpeMeHHbIX (opeNieBbIX XO3AHCTBAaX NPHUMEHAIOT TAKXKe IMepemIBHX-
Hble KOMIUIEKCHI 1A 0010Ba, B3BELUHBAHHA U NOTPY3KH MOJIOOH M TOBapHO#H
pbiObl, NEepeNBHXXHBIC COPTHPOBAJIBHBIE MAILIMHBI, 'KOHBeHepbl, OO bEMHHKH, .

asparopsl. Ilpn momowm prIGOHACOCOB NPOU3BOAAT BHUIOB Pbibbi U3 pbIGO-
YJOBHTENEH, OTAENIEHHE ee OT BOIbI, B3BELIMBAHHE H NMOTPY3KY Ha TPaHCIOPT.

B 3akmioueHHe HeOGXOOUMO OTMETHTH, YTO 663 NpPHMEHEHHWSA MeXaHH-
3aMM M ABTOMATH3AUMH TPYHOEMKHX IpPOM3BOACTBEHHbIX IIPOLECCOB B
dopeneBoncTBe 1 0coBGeHHO Ge3 MpPUMEHEHHA IUPOTPAHCIIOPTa HEBO3MOXKHO
CYLIECTBEHHO NOBBICHTb YpPOBEHb NPOH3BOACTBA pbibbl (HO 20—30 T Ha ofgHO-
ro paboraowero) .

75



NNEMEHHOE AENO B ®OPENEBOACTBE

Cenexups ¢operm B CCCP. CenexumonHas paGora B ¢OpeneBOOCTBe
3HaYUTeJIbBHO OTCTaeT OT IUleMeHHOH paboThl B XKHBOTHOBOACTBE. IIpHuMHa
3TOr0 OTCTaBaHHA KPOETCHA, OYeBMOHO, B OTCYTCTBHH 3OHUILHBIX CeJieK-
LIMOHHO-TUIEMEHHBIX ¢OpeNneBLIX XO3ANCTB, OCHOBHOH 3ajjauyell KOTOPBIX
AO/KHO 6biTh NpOBeHeHHe CeNeKLHOHHO-IUIeMEeHHOH paGoTel ¢ c¢openbio,
a TaKkXe CHaG)XeHHMe IIUTHBIM IUIEMEHHBIM MaTepHaioM (openeBBIX XO-
3AUCTB WIS (POPMHUPOBAHUA BBICOKOKAUYECTBEHHBIX CTaJ NPOHU3BOOMTEINIEH.

B HacTosiee BpeMs MCIOJIb30BaHHE HHOYCTPHAJNIBHBIX METOMOB KYIIb-
THBHpOBaHUA ¢openu TpebyeT 3akpernieHust y BbIpaliiBaeMOn pbibbl ompe-
OeNieHHbIX CBOMCTB. Pa3paGoraHa MeTomMKa OLEHKHM NPOHU3BOJMTENEH JIO
Pa3MepHO-BECOBBIM M PeNpOdyKTHBHbIM IpH3HAKAM M KayeCTBY NMOTOMCTBA.
Ilpu GacceiiHoBOM BbIpALIMBAHHMKM GOpeNH NPHUMEHANT OJHOKPATHBIH paH-
HHiIT MaccoBblii oT6op ¢ BbICOKOH HampspkeHHocTsio. Ha mnems orGuparor
HauGoslee K pymnHbIX 0coGei, KOTOPbIX BRIPALIMBAIOT [I0 MOJIOBOrO CO3pEBaHHUA
¢ uenbio GOpMHpPOBAaHUA CeJIEKLIMOHHOTO CTaja. [IpHueM BoIpalliMBaTh CelleK-
IIHOHHBIA MaTepuan HeoOGXOAMMO B OGBIYHBIX YCJIOBHAX MNPOrpecCHBHOH
IIPOM3BOACTBEHHOH TEXHOJIOTMM C NMpHMEHeHHeM INPOHM3BOACTBEHHOH IIOT-
HOCTH MOCA[IKH, CeJIEKIMA OOJDKHAa XOpOIlI0 KOHTPONMPOBAaThCA BO H3bexa-
HHEe BO3MOXHBIX OIINGOK.

Pasmep pbiObl He MOMkeH ObITh €AMHCTBeHHBIM KpHTEpHEM  oTOOpa.
Onuu pbiGbl MOTyT OBITh KpYINHEe OPYFHX He TOJIBKO 33 cyeT ObicTporo
pocra. OHu MoryT ObITb Ha HECKOJIbKO He[enb CTapiuie, MOTYT BbIpallH-
BaTbCA B GoJiee GNarofipUATHBIX YCIIOBHAX WJIM MMETH Jyydiive KopMa. Imb-
PHOHBI, BBIKJIIOHYBIIMECA U3 GOjiee KPYNMHOH HKpbI, 6OJblIe TeX, KOTOpbIe
BbIKIMIOHYINCh U3 MenKOH. Ho 310 He 3HauMt, yT0 HX popMTenyn o6s3aresIbHO
ABNATCA ObICTpopacTymiMMH OcoGsAMH, OHM TPOCTO MOryT ObITh CTapiie
1 naBatb 6OJiee KpYIHYIO HKpY.

OrGupaemass mis IieMeHHOH paboTbl ppiGa mODKHA ObITh BbIpalleHa
M3 OMHON MAapTHM MKPbI, OMIIOAOTBOPEHHONW CMEILAHHOW CIIEPMOH HECKOJIb-
KHX camuoB. Ponureny Ao/DKHbI GbITH OIHOrO BO3pacta M 10 BO3MOXKHOCTH
oaHoro pasmepa. OmIomoTBOpeHHasAs MKpa OOJDKHa GpITb NMPHUMEPHO OIHHa-
KOBOH, MMewuiel He3HaUMTENIbHbIe OTKJIOHEHHA OT cpedHero pasmepa. Mo-
noAb Hafo COPTHPOBAaTh, KOTOa OHa NOCTHrHer macchl 1-1,5 r. ¥ orcoptu-
POBaHHBIX CErojieTKOB (OpesiH O6bIYHO He OOHapyXMBaeTCH MOCTOBEPHBIX
pasnuukid Mexpy camuami U camkamu. Ilpu Bcex Bapnamax"p,anuux COpTH-
POBOK COOTHOILUEHHE MOJIOB Y MOJIOAM pajly>KHOH (pOpesiH B KOHIE NepBOro
Ce30Ha BblpamuBaHuA cocrapiser 1:1. OrcoprupoBanHylo pbiby He cienyer
cofepxarh B OTAENIbHBIX EMKOCTAX.

B Hacrosiiee BpemMs OGOCHOBAHA BO3MOXHOCTh JIMHEHHOH CeJIEKLHH
B (openeBoaCTBe M A Hee pa3paboTaHbl paUMOHATbHbIE CITOCOOBI OLICHKH
TUIEeMeHHBIX KauecTB ¥ KOMOHHAUHOHHOH crioco6HocTH caMuoB. [IpumeHeHue
3THX METOJOB MO3BOJIAACT COKPATHTh MAaTOYHOE NOTOJIOBbE CaMIIOB B 4—35 pas3.
Co3pmaHa cxema KOMIUIEKCHOH OLIEHKH CaMLOB H caMeK ¢operny Mo 3Kc-
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TepbePHbIM H PENpPOAYKTHBHBIM ITOKAa3aTelIAM, a TaKXe N0 KaYyeCTBY MOTOM-
crBa. Pazpa6oraH mMeton non6opa ponMTENbCKHUX INAp Ha OCHOBE MX IEHETH-
YeCKHX OCOGeHHOCTeH. JTM MeTondbl SABJIAITCA METONOJIOTHYECKOH OCHO-
BOH iA CO3[AHHMA pEerdOHaNIbHBIX TNOPOOHBIX IPYNIN panys>KHOH ¢OpenH.

PriGoBonnas xapakrepucrMka camunoB. M3BeCTHO, YTO BBIXHBaeMOCTb
H pa3BuTHe SMOPHOHOB OlNpeNeNATCA IMaBHLIM OOpa3OoM HHOMBHAYallb-
HbIMH OCOOEHHOCTAMH CaAMOK, TéM He MeEHee MOTOMCTBO HEKOTOPBIX CaM-
LIOB, MOJMYYEHHOE NIPH CKPElIMBaHHH C Pa3sHBIMHM CAMKAMH, pa3/iHYyaeTcs TeM-
fIOM pOCTa M BLDKMBAEMOCTbIO. B CBsA3M C 3THM npoGnemMa oT6Opa U MHOM-
BHOYaIbHOH OLEHKH CaMLOB npuoGperaetr Wi ¢openesonacrea Gonblioe
3HaYeHHe.

CkopocTh pocTa caMILIOB H CaMOK B OIIpefieJIeHHbI NIEpHOM OHTOTeHe3a
HeomuHakoBa. Ha mepBoM rogy XW3HH NpH COpTHpPOBKax yepe3 30 wim
50 mHelt nocne Hayajsa aKTMBHOTO NMHMTAHHA Y MOJIOAM pajfyXHOH dopein
COOTHOILCHHE [IOJIOB COCTaBjseT NMpumepHo 1:1. TpexkpaTHble COPTHPOB-
KH B TeYeHHE BTOPOTrO ToJla XM3HM pe3KO CMEILAIOT COOTHOILLIeHHEe II0JIOB
B CTOPOHY CaMLOB, YTO 0OycloBjieHO 0OJiee BBHICOKMM TeMIIOM HMX pOCTA.
ItH ¢aKTOpbl HEOGXOMMMO YUHMTHIBATH NpPH OTOOpe CaMUOB B PEMOHTHOE
CTago.

B 3aBHCHMOCTH OT yCNOBHiA cOlep)KaHMs CaMlibl MOTyT OOCTHIaTh IO-
JIOBOK 3peNOCTH B pa3fiMyHOM BO3pacTe. Tak, yacrto HaGiopaercss co3pe-
BaHHe CaMLOB B Bo3pacre 7—9 mec. B Bo3pacre 17 mec KONMYECTBO NONO-
BO3peJibIX pbl0 pe3KO yBeIMUUBAETCA.

OpHako HekOTOpBIe CaMIbl OCTAITCA HEMOJOBO3PENbIMH JIO 2-TOJO-
Bajioro M 6osnee crapilero BO3pacra.

OCHOBHbIMHM KpHTEpHAMH MacCOBOro oréopa camMiLOB B MAaTOYHOE CTaf0
ABNAIOTCA Macca M muHa. B cBA3M ¢ 3THM HeoOGXOAMMO_3HaTbh, KaK perpo-
OYKTHBHbIe NPU3HAKH (O0ObeM 3IAKYIATA, KOHUEHTPAlUMA ClIepMHEB, HX aK-
TUBHOCTb, OIJIONOTBOPAOMIAA CHOCOOHOCTb, paboyass M OTHOCHTENIbHAsA
IUIOJOBMTOCTb) CBA3aHBI C MOpPQOJIOrHYeCKHMHM NpH3HakamH. Tak, oxasa-
JIOCb, YTO Yy CaMIIOB CYLUECTBYeT TeCHasi KOppeNisillua MexXIy Maccod H pjin-
HOM Tena, MaccoW M BBICOTOH Tesa, paGoyed M OTHOCHTENILHOH IUIOJOBHTO-
CTblo, 06bEMOM 3AKYIIsITA H paBGoyed NIOJOBUTOCTBIO. B TO e BpeMsa TakKe
MoKa3aTelld, KaKk o6beM 3AKY/ATA, KOHUEHTPAUMA CliepMHEB, WX OILIONO-
TBOPAIOLIASA CIIOCOGHOCTb, BpeMA NOOBMXKHOIO COCTOSIHMA CIIEpMHEB, He
CBA3AHBI MM C OJHMM H3 PA3MEPHBIX noka3zarened. [loaromy npu popmu-
POBAaHMM CTafla cCaMLOB 110 pa3MEpHbIM NpPU3HAKAM, a CJIeJOBATEJILHO, yBeIlH-
YeHMH KOJIMYECTBA CaMIOB C OONbUIMM O00bEMOM 3MIKYJIATA M BBICOKOIA
pabouelt IMIODOBHTOCTbIO OCTalOTCH Oe3 BHUMaHMA TaKueé BaXKHble NMOKas3a-
TEJIM, KaK BpeMs MOABHXHOTO COCTOAHMA, KOHLUEHTpAalMs ClepMHEB, HX
OIVIOmOTBOpsAIowas crnocobHocts. CregoBaTeNbHO, HapALy ¢ MAacCOBBIM
OT60pOM HEoGXOOMMO MNPOBOAMTh HHOMBHMOYaNbHbIH OTGOP MO KAayecTBY
CliepMBl.

O6beM nopumu 3sKYJISATa M KOHLUEHTPALMA ClIEPMHEB SBIAWTCA 00bEK-
TUBHBIMH XapaK TEPUCTHKAMH KaueCTBa CliepMbl, IPH 3TOM OJHHM H3 Hanbo-
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Jlee BaXKHbIX IOKa3areiell ABJIAETCA KOHLUEHTpAaUWA criepMueB. B cBA3M ¢
3THM I OLEHKH CaMIOB HMEIOLIErocs CTafia NMpOU3BOAMTENIEH H0CTaTOYHO
caenars BbIGOPKY (10% pbiG) M CpaBHMTb KX IO 3KCTepbepHbIM (Macca,
[UIMHA, BBICOTA M TOJIIMHA Tella) M penponyKTHBHbIM (06beM 3IsAKYNATA,
KOHUEHTPAlUA H BpeMsA NOIBHXHOTO COCTOAHMA CIIEpPMAaTO30MAOB) NpH3HA-
KaM. B panbHedlIeM HeOOXOOMMO MPOBECTH OLEHKY 3MIMTHBIX CaMIOB IO
KayecTBy INOTOMCTBA — BBDKMBaeMOCTH 3MOpHOHOB M JIMYHHOK, a TaKXke
no obmei KOMOMHAUUMOHHON CIOCOGHOCTH, T.€. IO YHHBEpCaJILHOMY COYeTa-
HHo ¢ camxamH. OleHKa KayecTBa MOTOMCTBA MPOBOJMUTCA AO HOCTHXEHHA
poiGamu Macee! 1,5 1, npruemM yem Gosibllie MOJIOAH JOCTHTHET 3TOH Macchl,
TeM JNyulle TUleMeHHble KayeCTBa CaMLOB.

IInsg MHOMBMAYaJbHOW OLEHKH M OT60Opa TMTHBIX caMIIOB lienecoobpas-
HO MPUMEHATb e[MHBIH KPHTEPHH, OTPaXKAWLIMA B3aUMOCBA3b 3KCTEpbep-
HbIX M peNnpOAYKTHBHBIX NMPHU3HAKOB. TaKHM KpPHUTEPHEM MOXET CITY>KHTb
OTHOCHTENIbHAsA IUIOJIOBMTOCTb, KOTOPasi pacCUMTBIBAETCA KAaK OTHOLICHHE
KOJIMYeCTBa CIIepMAaTO30HIOB B O0beMe 3AKYIIATA K eNHHHIIC MacChl Tena.
JtoT cnocob (NpH yuere pasmepoB Tejla) Io3Bonser BbiGpaTth ocobeit ¢
HauBbICIIEH NOTEHIHEA W pelpomykuMed. B panbHeilem npu MpoBeNeHHH
CEJIEKIIMOHHO-TIJIEMEHHONH paboThl cpeau pbI6 ITUTHOTO MOKOJIEHHA, NOCTHI-
IUMX TOAOBAJIOr0 M IBYXJIETHEr0o BO3pacTa, NPOBOAMTCA MACCOBBIH OTOOP
10 3KCTePbEePHBIM NPH3HAKAM.

O6brem 3AKYyNATAa M KOHLEHTpAUMA ClEpMHEB 3aBHCHT OT MOMEHTa
B3AITUA CIIepMbl B HEPECTOBBIA MEPHON, YACTOThl €€ NONYYCHUS, TEHETHYECKH
00y CnoBIeHHbIX MHOMBHMAYAJIbHBIX CBOHCTB CaMLOB, YCIIOBHH OKpY>alouieH
cpenbl M copepxaHusa. [Ipmuem MOABMIXKHOCTD CIEPMATO30MIOB ABIAETCA
Hapbonee paclpOCTpaHEHHbIM KDHTEpHEM OLIEHKH OIUIOAOTBOpSAIOUIEH CIO-
coOHOCTH.

KayectBO cnepMbl 3aBMCHT OT BO3pacta NpousBoaurened. Tak, npu
KCIIONb30BAHHH CNepMbl MOJIOMIbIX, BIIepBble HEPECTALIUXCHA CaMIOB Ipo-
LIeHT OIUIOHOTBOPEHHA CHIDKaeTCA (COCTaBifer B cpegHeM 76 %), a NpOLEHT
OTKJIOHEHMH B Pa3BHTUM Y MOTOMCTBA NOBbILLIAETCA.

O61bemM mNopiMM CriepMbI 3aBHCHT OT BO3pacta camuoB. Tax, Hanpumep,
6-rogoBaibie CaMIbl HAT eIHHOBPEMEHHO ClepMEBI B 2 pa3a Gonblue, YeM
4-ropgoBainble. 310, BEPOATHO, CBA3AHO C  TeM, 4TO 6-ropoBasible CaMubl Kpyn-
Hee H, ClIe[OBATeNbHO, OTIMYAIOTCA BONbIUAM pasmMepom roHan. IlepBoie
IIOPUMH CIIEpMbl XapaKTepU3YKTCS He3HayuTelbHbIM o6bemMoM. OH mocTe-
MEeHHO BO3pAaCTaeT K cepedHHe HepecTa, a K KOHLY ero ymeHsuaercs. Ju-
HaMHKa 3TOro IMpouecca 3aBHCHT OT YacTOThl MOJIYYeHHs CliepMbl ¥ BO3pac-
Ta CaMIOB.

KoHueHTpauus crnepMHeB CHIKAETCA ¢ YBelIMYeHHeM Bo3pacra (oco-
GeHHO y caMuoB CTaplle S5 JieT), XOTA Y 4-TrOOBAIbIX CaMLOB OTMEYAETCH
HeKOTOpoe ee yBenuueHHe. KoHLeHTpauusa criepMHEB Y CaMLOB OJHOTO BO3-
pacTa, HO pa3HbIX reéHepalu# MO rogaM ouYeHb CHIBHO BapbUpYeT, YTO CBS-
3aHO C YCIIOBHAMH COMiepXaHHs B Teyehue rona. KoHueHTpauus crnepmueB
3aBHCHT M OT peXHMa OTLEXKHMBaHHA CIHEepMbl — YeM Yaule NMpPOU3BOAMTCA
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OTLie)KMBaHHe, TeM OHa Hike. CpegHue MOKa3arellH KOHUEHTPAaUHM Crep-
MHEB TaKXe ONpelesATCA BO3pacTOM CaMLOB W YaCTOTOH MONYYEHHUA Crep-
Mbl, [IogBYIKHOCTD CllepMHEB 3aBHCHT He TOJIBKO OT MHAMBHMIYalbHbIX pas-
JIMYMI caMIIOB, HO B OT MOMEHTa B3ATHA cliepMmbl. B cepeaune HepecroBoro
nepuoaa HaGIOOAETCA MaKCHMMAaIbHasA MHTEHCHBHOCTb W IPOMOJKUTENb-
HOCTb IMOJABHMXHOCTH CIIEPMHEB, 3 K OKOHYAHMIO HEpecTa — CHH)XKEHHE MOM-
BHXHOCTH, YTO OCOGEHHO YeTKO IpOABIIAETCA IPH OTUEKHUBAHHK CHEpMbI
yepe3 Tpoe cyroK. [lonBHXKHOCTB CliepMHMeEB SBJIAECTCA KpPUTEpHEM Kayect-
BEHHOH OLIEHKH CaMIOB, HO 3TOr0 HEJOCTATOYHO JiA 0TGOpa CaMLOB C Bbl-
COKOH omofoTBOpsmolei cnocobHocrrio. KonuuecTBo cnepmueB B ofHOH
NOpUMK Y caMLOB B Bo3pacte 2—4 rojga BO3pacTaer K CepefiMHe HEepecrta,
a 3aTeM INOCTENEHHO CHHXAETCA M 3aBMCHT OT YaCTOTHI NOJNyHYeHHsA CHEPMBI.

OnnogoTBOpAOWAA CIOCOGHOCTh ClIePMHEB 3aBHCHT OT BO3pacTa cam-
LIOB H MMeeT TEHACHLHIO K CHHXeHHIO: 95—97 % omnonoTBOPEHHA B Havyajie
Hepecta, 79—90 % — B koHue. KpoMe TOoro, oHa 3aBHCHT OT HHTepBaJia OTLe-
XHBaHuA criepMbl. CaMipl panyxHO#H ¢opesin NpopyuMpyIoT CliepMy B Hepec-
TOBOM ce30He 0KoJI0 4 Mec. [IpoMexyTox MeXIy B3ATHEM NOPLHHA CliepMbI
Moxer coctaBisatb 70 rpapyco-pHeit, 20—30 rpagyco-nueit (3 mHs), S cy-
TOK, Ha cOpochbix Bomax TILl B GacceitHax — 2 cyTok. Ilocne ponyyeHnst
OECATOH MOpUMM IPOMEXYTOK MeXAY OTLEeXKHBAHHEM YBEJIHYMBAWT 10 6
H Oonee cyTox. B ycnoBuAX TenJIOBOAHOTO XO3AHCTBA .BHE 3aBHCHMOCTH
OT BpeMeHH MeXAy ABYMs: OTUEKHBAHHAMH IPOMOJDKHTENIBHOCTD TIOJBHXK-
HOTO COCTOSIHMA, KOHLEHTPAaUHA M OIVIONOTBOPAIOLIAA CNOCOGHOCTL crep-
MHEB OCTalOTCA MOYTH MOCTOAHHbIMU, MEPBOHaYAJILHbIHK OObEM NOpLUHH
BOCCTaHaBJIHBaeTCA Ha ueTBefTbie CyTKH, Yepe3 6 CyToK 0ObeM mopuuu
CTiepMBbI YBEJTHYHBACTCA.

CnepnoBareNbHO, pe)XXMM 3KCIUTYyaTaUHH CaMIOB-POH3BOAUTENIEN pagy K-
HOl ¢open onpelensaerci KOHKPETHHIMH YCIOBHAMH TOrO WIH HHOTO
XO3fHCTBA C YYeTOM BO3pacra M Macchl Tejla NpoH3BoAuTeNncH. Bo Bpems
HEpPeCTOBOTO INepHOAA TNPOHCXOOHT W3MEHEHHEe peNnponyKTHBHBIX IOKa3a-
TeNied ¢ NMOCTeMeHHbIM YBEJIHYEHHEM KOJIHYECTBA M YJIyYLIEHHEM KayecTBa
CllepMbl K CepelyHe HepecTa M NOC/IedyWLIMM HX CHHXeHHeM. B ycnosmax
COfiepXKaHHA B TEIUVIOA BOME OTLEXKHBaHME CMepMbl NPOH3BOAAT uepe3
4—6, a B xononHoH Bome — yepe3 7 mHeil. [lpu TaKoMm pexnme 3KcCITyarTa-
LIMH OT CAMLOB MOXeT ObITh MONYYECHO MaKCHMAJIbHOE KOJIMYECTBO IIOJITHO-
LICHHOW CniepMBl.

PeiGoBonHas xapakrepHcTHKa camok. M3BecTHO, 4TO OT pasmepa HKpBI
¢dopenn 3aBHCHT KayeCTBO Pa3BHBAIOILEroCA M3 Hee NOTOMCIBA, T.€. BBDKH-
BaeMOCTb M POCT CBOGOOHBIX IMOpPHOHOB M NMUMHOK MO Nepexona KX Ha
AKTHBHOe NMHUTaHHe. B panbHeHileM TeMN pocTa B BBDKHBAEMOCTbh MOJIOOH
B 3HaYHTENILHOH Mepe 3aBHCAT OT yCIIOBHi cojepxaHus. Temm pocra pamyx-
HOH ¢openn B paHHEM OHTOTEHE3e MOXET CIYXHTb OHMM M3 KpUTepues
MHOMBHIYaJILHOM OLIEHKH CAMOK NpH NMoaGope X B MATOYHOE CTafIO.

YcTaHOBNEHO, YTO TOJILKO HEKOTOpPble CaMKH pajyxHo# ¢openu cno-
cOOHBI [aBaThb KPYIMHYI0 MKDY M 3Ta OCOOEHHOCTb COXpaHAETCA Ha MpOTH-
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XEHHH BCEH penpogyKTHBHOHM >XM3HM. KauecTBO MKpbI, MOJyYyaeMOH OT pa-
IOY>XHOH (popesH, 3aBHCHT OT HHAMBHIYyaJIbHbIX OCODEHHOCTEH CaMOK M Tec-
HO CBfi3aHO C BO3pacToM, IUIEMEHHOW NpPHMHAUIEXHOCTbIO M YCIIOBHAMH
OKpYXalolled Cpeapl.

Tax, paboyas IUIOHOBMTOCTh B 3HAUMTESIBHOH Mepe OllpelesifeTCs Mac-
coit camok. C Bo3pacToM paBduyas IUIOHOBHTOCTb YBETHYMBAETCA. YCTa-
HOBJIEHa [OBOJILHO TeCHasA CBA3b MEXOY AMAMETPOM M MAacCOM HMKPHHOK,
OTMEUYCHbI IOJIOXKHTeJIbHbIe CBA3M MEXIY BO3paCTOM CaMOK, OHAMETPOM H
maccoit umkpsl. IIpn BrlpamMBaHMM B XOJOOHONH Bome pasMep HKPHHOK 3a-
BHCHT OT BO3pacTa CaMOK. Y TpeXAeTHHX CaMOK OMaMeTp MKPHHKH YBeJIH-
ugBaeTcA Ha 26, a mMacca — Ha 88 %, y UeTHIpEXJIETHUX — COOTBETCTBEHHO
Ha 32 u 114 %, y natvnerunx — Ha 36 u 140 %, y wmecTwIeTHUX — Ha 48
H 200 % no cpaBHeHHI0 ¢ ABYXJeTkKaMH. JlMameTp M Macca HKPHHOK YBe-
JTAYUBAIOTCA 0 NOCTHXEHHA CAMKaMH 6-TO0OBaJIOro BO3pacTa.

HxpuHkH omgHo# caMky papmyxHOH ¢GOpeNid B MOMEHT OBYJISILMK MMEIOT
HeomMHakoBble pasmepnl. Ho ¢ yBenuuenuem pasmepoB oBYIMPOBaBIUHX
MKPHHOK 3TH pa3fuuua yMeHplualoTcd. MHOMBHAOyanbHas M3MEHYHMBOCTD
pasmepa MKPHHOK OJHOBO3PACTHBIX CAaMOK HEBENIMKA, W JIKIlb Yy BlepBbie
CO3peBalolIMX CaMOK pa3Mepbl UKPHMHOK BapbUPYKOT HECKOJIbKO GOJIblLe,
YeM Yy TOBTOPHO HepecTAUIMXCA. bonblias W3MEHYMBOCTh pa3Mepa MK PHHOK
Y OOHOH CaMKH WIH TpYNNbl OJHOBO3PACTHBIX CAMOK MOXET paccMaTpH-
BaThCA KaK IOKa3aTe/lb HeGIaronosyyHoro COCTOAHHA INpPOM3BOMAMTENIEH,
TaK KaK OTXO[ MKPbI B 3TOM ClTy4ae MOxeT mocTurats 50 % u Gonee.

Bo3pact npousBomMresiel pafy)HOH ¢OpeiH BIHSAET HA KayecTBO M
KONHYeCTBO MOJIOBLIX MPOAYKTOB, OIUIOZOTBOPAEMOCTh HKPBI, KH3HECTOH-
KOCTb NMOTOMCTBA Ha paHHUX CTaAMAX pa3BuUTHA. Hamnyuuwme nmosioBsie Ipo-
AYKTbI IPOAYUHPYIOT CAMKH H CaMIbl CpeJHero Bo3pacra.

ITonararT, 4r0 AOCTATOYHO .TOYHO KayeCTBO HMKPbl MOXHO OLIEHHTDb
MO COHEpXKaHHI0 B HeH >KHpa, OT KOJIHYeCTBAa KOTOPOrO 3aBHCHT >KHU3HECTOMH-
KOCTb CBOGOAHBIX 3MGPHOHOB M JIMUMHOK. XMMHYECKHH COCTaB HKPbI Me-
Hiercss ¢ BO3pacToM camMok. HammeHslee conmepkaHHe >KHpa OTMeEYEHO B
HKpe BllepBble HepecTAWMXcA 3-rogoBanbIX CaMOK, Y 4—6-rofoBanbix pbib
_ OHO BoO3pactaer, y 7—9-romoBanbix — cHmkaercsi. ComepxkaHHe CyXoro Be-
LIeCTBa M BNArH B MKpe OCTaeTCA MOCTOAHHBIM Wis BCeX (0 7-romoBanoro
BO3pacTa) BO3pacTHbIX rpymnn. OTMeuaeTcsi TeCHas CBA3b MEXHAY pa3mepa-
MH MKPHHOK M KOJIMYECTBOM B HHX XHpa. Tak, comepxaHHe XHpa B MeJIKOH
HKpe, MpomyuHpyeMoit HeGONbLIMMH CaMKaMH, TaKXe OUYeHb HEeBEJTHKO.
Ilpu yBenuueHHH Macchl H MJIOOOBHTOCTH CAMOK COOTBETCTBEHHO YBEJIHUM-
BAalTCA pa3Mephl HKPHHOK M COAEpXKaHHe B HUX xxHpa. OoHako y Haubonee
KPYNHbIX ocobeif, OTIHYAIIIMNXCA GOJIbIUOH TUIOOOBHTOCThIO, Habmlomaercs
YMEHbIIIEHHEe MACChl HKPHHOK M COIep)XaHHA B HUX XHpa.

YcraHoBsieHo, uto M3 Gosiee KpPYMHOM MKpbI pa3BuBaeTcs Golee Kpym-
Hoe M ObicTpopactyulee noroMcTBo. Ho cyiecTByer MHeHMe, 410 3MOpHO-
Hbl H JIMYMHKH, NOJIyYeHHble M3 pa3sHOpa3MEpPHOH HKPpbI, MUIO pa3fiHYalOTCH
N0 JJIHHEe W Macce, HO pa3/HyaloTcs IO KOJIMYECTBY XeJITka, uTo ofycrnoBiie-
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HO pa3MepamH HKpbl. CBOGOAHBIM 3MOPHOHAM, NOJIyYEeHHBIM M3 KPYMHOH
HKpbl, OOJIBIION 3aMac NHUTaTeNIbHBIX BELIECTB B BHMOE JKEJITKA MO3BOJIAET
N03Xe NepeXOJUTh Ha aKTHBHOE NMUTaHWe. YCTAHOBJIEHO TaKXe, YTo IMOpHo-
Hbl M JIHYHHKH, NMOJIyYeHHble W3 UKPHUHOK, pa3Mepbl KOTODPLIX 3HAYMTEJILHO
OTJIMYAIOTCA OT CpeIHero, 06J1afaloT MOHWKEHHON BbIKHBAEMOCTBIO.

CyuiecTByeT MHeHHe, 4TO GONBLUIMHCTBO BIlepBbi€ HEPECTALIHXCA CAMOK
B 2-TOIOBAJIOM BO3pacTe He MOTYT CYMTaThCA MOJIHOUEHHBIMHM NPOM3BOIM-
TenaAMH. OHH MPOXYLHUPYIOT MEJIKYI0 MKpY AMaMeTpOM OT 2,4 10 4 MM
Maccoit o1 15,2 no 44,5 Mr, KOIHYECTBO KOTOpOH HeBEJIMKO. Buicoxui
OTXOJ, MKpbl Y BIiepBbleé HepeCTALIMXCA CAMOK OGYCJIOBJeH OGOJIBIIMM KO-
JIMYECTBOM aHOMAIBHO DPa3BHMBAIOLIMXCA 3MOPHOHOB, y MOBTOPHO HepecTs-
WHXCA — ApeKpaleHHeM 3MOpHOTeHe3a.

OnHako MMeeTCA HeMallo CllyuaeB, KOIZ[a pe3Koe yBellMueHHe IUIONOBH-
TOCTH CaMKH, HEOJHOKPAaTHO Y4YacTBOBaBIUEH B HepecTe, TaAKXKe COIPOBOXK-
Hanioch YMeHbUICHMEM pa3MepOB INpOAYLMpYEMbIX MKPHHOK H CHH)KEHHEM
nx >xu3HectoitkoctH. Kpome 10ro, mMmelorca naHHble, YTO BNepBbie Hepe-
CTALIMECA CAMKH MOTYT [aBaTh MKpYy Xopoluero kavecrsa. Ilpu remnepa-
Type BOiBl 12—18 °C B TeueHMe roa OHM MOryT NpOLYLHMPOBATh HKDY
nuamerpoM 4,6 MM B maccoit 50,2 mr. Cpeou Briepeble HEPEeCTALHXCA M ITO-
BTOPHO HepeCTAILUMXCS CaAMOK eCTb 0coOH, NMpOAYyUMpYHOlLUHE CaMple KpPYIH-
Hble MKPDHHKH C BBICOKMM COJePXKaHHEM )XHpa. ITH CAMKH HMEIOT CXO[HbIe
pa3Mepb! Tella M YNUTaHHOCTb, H MX MOTOMCTBO HamGollee XHM3HECTOHKO.

CnenoBaresibHO, Gnaromaps yJyvlLEHHIO YCIIOBHH COIEpXaHHA U CelleK-
MM MOXHO IOJIy4YaTb OT BIIepBble HEPECTALIUXCA CaMOK HMKpPY XOpOLLEro
KayecrBa. B cBA3M ¢ 3THM MOXHO MpeiloJIoNHUTh, YTO OCHOBHBIM KpHTEpHU-
€M OLIEHKH KaYeCTBa HKPbI ABJIAETCA pa3Mep.

B priGoBoncTBe pexOMeHAYeTCS MCNOJIb30BaTb BIEpBble HEPECTALIMXCH
CaMOK, NMpOAYUMPYIOLIMX HKPUHKH Maccol Gonee 40 mr, conmepxaiue 60-
Jlee 3 M XHpa.

®opMHpoBaHMe M 3KCIUTyaTauMsi MAaTOYHOI'O CTaja pamyxHoi ¢openu
npH cofepxaHun B Oacceiimax. CymecTBylor ABe ¢dopmbl miemMeHHOH pabo-
Tbl — celleKuMss M co6cTBeHHO IieMeHHoe feno. Kaxpas ux 3tux ¢opm
HMeeT CBOI0 3ajiayy M cBoM Meroapl. [InemeHHoe peno — 3to pabora, Hemo-
CPE[CTBEHHO CBsA3aHHAasA C COOEpPXKaHHEM IPOM3BOOMTENIEH, NMOJIyYeHHEM OT
HMX NMOTOMCTBa, BbIpalllMBaHWEM M OT60pOM pemMoHTa. Takas paGora [ONXK-
Ha NMpOBOAUTHCA B (pOpelieBbIX PHIGOIIMTOMHMKAX WIH B NMOJIHOCHCTEMHBIX
¢openeBbix xo3aicTBaX. QGOpPMHpOBaHHe, COfEpKaHWE H 3KCIUTyaTauus
MAaTOYHOFO CTaJla — OOMH H3 CaMbIX OTBETCTBEHHBIX MPOLECCOB B pbIbO-
BOJCTBE, TaK KaK ycnex paGoThl XO3giCTBa BO MHOIOM OfnpefeNseTca Ka-
YeCTBOM IPOM3BOJMTENIEH.

Ceropnsa Heo6xomum nepexon ¢opeieBoacTBa Ha GoJlee MHTEHCHBHbIE
MeTolbl GOPMHPOBAHHMA M CONEPXNAHWUA PEeMOHTHO-MATOYHOIO CTaja B ycCliO-
BHAX HMHAYCTPHAJIBHOTO INPOM3BOACTBA. B CBA3H C NOABJIEHHEM HOBOIO
pBI6OBOAHOrO 060OpYAOBaHMsA, HOBBIX KOPMOBBIX [HET JJIA MPOU3BOAMTENeH
HeoOXOHMO COBeplLUEHCTBOBaTh GHOTEXHHKY MX comepxaHHs B OacceiiHax.
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Ina copepxaHWA PEMOHTHO-MAaTOYHOIO CTafla MOXeET MCMOJIb30BAaThCA KakK
NpecHasi, TaK ¥ MODPCKas BOMa CONIEHOCTbIO 0 18 °/oo.

HecMoTpsAs Ha TO uYTO pajyxXHas (openb OTHOCHUTENBHO XOOHOJ0OH-
BaA pbiba, B NocleaHee BpemMs ee HHTCHCHBHO BbIPAlIMBAKT, MCNOJb3YA
Boay YepHoro u Kacnuiickoro mope#t u rernyio copocsyto sogy TIC u A3C,
uMelowyto Temreparypy 8—26 °C.

Mpu BuipamvMBaHun ¢opend B TeIUIbIX BOJAX HablIonaeTcs YCKOpEHHE
TeMIIa pOCTa, MPOM3BOAMUTENH CO3PEBAOT Ha Iof paHbllle, YeM B XOJIONHBIX
Bogax Temnepatypoit 2—12°C. Tlpy cOOTBETCTBYIOIEM TeMIiepaTypHOM
pexXMe CaMLbl U CAMKH MOTYT HEPeCTHTbCS ABaX/bl B Irof.

HeBoamoixHo Haiitm [Ba BONOMCTOYHMKA C OJHHAKOBBIM TeMIlepatyp-
HbIM M THAPOXHMHYECKHM PeXXMMOM, a BIIMAHHE KayecTBA BOJIbI Ha pe3yIib-
TaThl BBIpAIUKWBAHHA ¢openu orpoMHo. B cBA3M ¢ 3THM BpAn JIH MOryT
CyHieCTBOBaTh efHHble HOPMAaTHBBI VI TEXHOJIOTMYECKHX IMPOUECCOB dope-
NIeBOACTBa, OHH MOTYT ObITb pa3paboTaHbl JIHLIb 1A OTAENIBHOTO pErHoHa.
PriboBOAHO-OMONOrMYeCKME HOPMATHBBI AOIDKHBI  OBITH OMNpeneneHbl A
KXOOTO XO3AHCTBA C y4YeTOM KOHKPETHBIX YC/IOBMH, HHaue XO3AHCTBO He
CMOXeET paboTaTh C BHICOKHM 3KOHOMHYECKHM 3¢ PexToM.

H3BecTHO, uTO B paiioHax, rae Temieparypa BOAbI He ONYCKaercs HMdXKe
13 °C, B npe/HepecTOBBIi H HepeCTOBbII NepHoB! Gopesib He 06pasyeT caMo-
BOCIDOM3BOJALLIMXCA TOMYJIALIMH M BpAN JIM LelecooOpasHO colepXarb
B 3THX paiioHax MatoyHoe crago. [loatomy mis yBenudeHna o6beMa BbIpalliy-
BaHMA (opesid BO3MOXHO HCHOJIb30BaHHE COJIOHOBATBIX M MOPCKHX BOJ
KaK JJIg TOBApHOH PbIOBI, TaK M U1 MaTOYHOIO CTafa.

QopMupOBaHHE H Cco/lepXaHHe pPEMOHTHOrO crajma. QPopMHpOBaHHe
PEMOHTHOIO CTafila B XO3AHCTBE Hafl0 HAYHHAaTh B HEPECTOBBIA MEPHOJ C OT-
6opa pbib, obagaloMX XOPOLUHM 3KCTEPbePOM, BHICOKHM TEMIIOM pOCTa,
cnemuuueckoil dopenieBol OKpacKOM H, camoe IJIaBHOe, Haubollee Kpym-
HbIX B CBOEH BO3PAacTHOH IpyIie ¢ YeTKO BbIpaXKeHHBIMH MOJIOBLIMH NpH3-
Hakamu. O1 OTOGpaHHBIX pBIO MONYYalNT MKpPY M NPOBOJAT ee HHKYOaLHIO.
Hxpy nonyvaior B nepBOH NOJIOBHHE HEPECTOBOro INepHOAa, KOIrJa IpoMs3-
BOJMTEIIH MPOAYLUHUPYIOT BBICOKOKaYeCTBEHHbIE MOJIOBbIE TPOAYK ThI.

OpHako Hago NMOMHMTDb, YTO NPH CONEPKAHHH B TEIJION BOME KAYECTBO
CllepMbl Y CaMLOB B Hauaje Hepecra fuioxoe. JIia monyyeHHs MOJIOBBIX
NpoAYKTOB y pbib, comepKamMxcs B XOJIONHOH BOOeE, MCNOJIb3YIOT CaMOK
4—6-rogoBasioro, a camuoB — 3—4-rofIoBaJIoro BO3pacTta, B TemJIoi Bojfie —
CaMOK 2—4-rogoBajioro, a caMuos — 2—3-rogoBajioro Bo3pacra. Macca
HEOIUIOAOTBOPEHHBIX MKPHHOK HOJMKHA cocTaBiaTh S0—80 Mr, nuamerp —
He MeHee 5 MM. Jlns oceMeHeHuss UKPBI GepyT CMeChb CliepMbl OT 2—3 caM-
LIOB, OpPHEHTHpPYACh Ha ClefyiolMe MOKa3aTeln: o6veM 3AKynATa He Me-
Hee S5 MJI, aKTHBHOCTb CriepMHeB — He menee 30 c. ‘

Crpyxrypa crana, comepxamerocs B Temwiolt Bonme. IlompouieHHas mo-
nomb Maccoit 1-1,5 r mogBepraercs MacCOBOMy OTGOpY Ha IUIeMs C BBICO-
KOl HanpsxeHHOCTbI0 (Ha ypoBHe S %). Ilo cyuecTBYIOIUIMM HOpMAaTHBaM
npH GOpPMHPOBAHHH PEMOHTHOIO CTaJa B TEIJIOH BOAE HAaNO MCXOAMTh M3
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CllemyIoLIero MOJIOXKeHHsi: Ha OJHOTO BbIOBIBAIOIIETO NMPOU3BOAMTENA JOJIK-
HO TNpPHXOOHMTbCA YeTbipe OBYXTOOOBUKA cpemHeid maccoi 800—1000 r, Bo-
ceMb TONOBMKOB cpedHeir Maccofi 150—200 r, iecTHaguaTh CeroJjieTKoB
cpenHer Maccoi 40—50 r, cTo LIECTBAECAT MaNbKOB CpenHed Macco#t 1,5 r.

OcHoBHO## Npu3Hak 0TGOpa — CKOPOCTb POCTa M 3KCTepbep. Y PeMOHT-
HBIX [BYXTOOBHKOB NPHHHMAETCAd BO BHHMAaHHE KayecTBO IIOJIOBBIX IpO-
AYKTOB. ¥ BlepBble HEpeCTAIMXCA CAMOK MacCa HKPHHKHM JOJKHA COCTaB-
nATb He MeHee 40 Mr, paGoyas IJIONOBUTOCTb — He MeHee 2 ThIC. HKPHHOK.
O6beM 3AKynATa Yy CaMUOB PEMOHTHOH TPyl OOJKEH COCT4BJIATH He
meHee 5 mul. CriepMa OOMKHa GbITh JOCTaTOYHO BA3KOM M MMETh KpeMOBIH
OTTEHOK,

Kaxayro BO3pacTHyio rpynny BbIPalUMBalOT OTHENbHO NpPH HOPMATHB-
HOM IUJTOTHOCTH MOCA/IKH C UCIOJIb30BAHHEM NOJTHOLEHHBIX KOPMOB.

CrpyxTypa craga, copepxamerocs B Xxonoguoi Boze. Ilo cywectByio-
IUHM HOpMAaTHBaM NMpH GOpMHMPOBAHHH PEMOHTHOIO CTafia, COZEPiKallerocs
B XOJIOfHOW BOJie, HAZIO MCXOMHMTb U3 CIIeAYIOLIErO MOJIOXKEHHA: Ha OFHOTO
BbIObIBAlOIIErO MPOM3BOAMTENA HOJIXKHO MPHUXONMTHCA WIECTh TPEXTOJOBM-
KOB (YeTbipe camua ¥ OBe CaMKH) cpemHein Maccoi 800—1000 r, uerbipe
ABYXTONOBHKa CpenHed Maccod 500 r, ABeHaaLaTh rofIOBUKOB CpeaHed Mac-
coii He MeHee 80 r, mBafUATh YeTblpe ceronerka cpeamei Maccod 30-50 r,
IBECTH MAJIBKOB cpefiHed Maccoit 1-2r.

OcHoBHoi## npu3Hak oT6Gopa — cpedHsas Macca H 3xcrepbep. Cpeu cero-
JIETKOB M FOOBMKOB OTGOp MPOM3BOMAT MO Macce H IKCTepbepy. B mByx-
rofioBaJIOM BO3pacre OTGOp BEAYT MO BHeIIHMM npu3HakaM. Kpome Ttoro,
Y CaMUOB YYHTBIBaeTCA KayecTBO crepmbl. O6beM 2AKYyATa HOJKEH COCTAB-
JIATh HEe MeHee 5 MJI, aKTMBHOCTb criepMmueB — 30 ¢, cpedHAsA Macca — He
meHee 500 r. B 3-rogoBaioM Bo3pacte y BliepBbie HEPECTAIIMXCA CAMOK
PEMOHTHOH TpyINbl Macca HKPHHOK [OJKHAa COCTaBiATh 50 Mr, auamerp —
4,5 MM, cpenHsas paboyas MIOJOBUTOCTh — 2 THIC. IUT. HA 1 KT MaccChl Tena.

BolpaupBaHue peMOHTHOH Monomu. UHkyGauuio MKpbsl NPOBOOAT B pa-
MOYHBIX anmaparax npH 3akinagxke B 1—1,5 cinos. B nepuon uHky6Gauuu
MCIIOJIb3YIOT IECYaHO-TPABUMHBIA (GWIBTP M YCTAHOBKY mjia obe33apakuBa-
HUA Boabl OaxTepuuuaHbiMM sydyamMH. O160p MKpBI OCYIIECTBIAKT INpH
3aKJIaIKe M MOCJle HACTYIUIEHHA CTAAMM NHIMeHTauuu riia3. OTXO 3a nepHop
MHKyGauuu He momxkeH npeBbiwiath 10—20 %. Ilapruu ukpsl ¢ Goylee BhI-
COKHM OTXO[IOM Y11 BOCIIPOM3BOACTBA HE HCIONb3YIOT.

CBoGonHbpIX 3MOPHOHOB BBIAEPKUBAIOT B.IPOHU3BOACTBEHHBIX YCIOBHAX
TNpH CTAHAAPTHOH IUIOTHOCTH MOCaAKH. BroIpauiuBanue ppIGbl Ha MuIeMs NpoO-
BOAAT MpH TeMmeparype Boasl 2—20 °C, npH 3TOM ONTHMANBLHOM ABNAETCH
remniepatypa 10—17 °C. B 3toM cllyuae Ha BTOKe COfiepXKaHHE PacTBOPEH-
HOTO KHCJIOpOHa B Bofe OOMKHO cocTaeiaats 11,3—9 mr/n (cm. 1a6n. 3),
a Ha BBITOKE — He MeHee 7 Mr/i. IIpn BbIPAIIUBAHHH PEMOHTHOW MOJIOOH
TeMIepaTypa He I0o/hkHa npesbiath 20 °C.

B 10HbIX paiioHax cTpaHbl GacceiHbl HeOGXOQUMO pacriosiararb Nnoj Ha-
BECaMH, B [ApDYIHX paHOHAaX >XeJlaTelbHO, 4YTOoObI He MeHee: /3 Gacceiina
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Haxomunoch B TeHH. BbipaumBars Monomps ¢openu pexomeHnyercs MpH
olpe/ie/IEHHOM YpOBHE BOJIbI B COOTBETCTBYIOLUMX OacceAHax (cM. 1abn. 22).
HuTeHCHBHOCTD BOomooGMeHa Goree 3—5 pa3 B yac o6GeCrieyMBaeT XOpOIUYIo
MPOTOYHOCTh M MOMNHEPKHBAET JOCTATOYHBIH YPOBEHb PaCTBOPEHHOFO B BO-
ne kucnopopa. Heo6xoguMo NOMHHUTS, YTO C yCHIeHHEM BOJOOOMEHa U CKO-
pOCTH TeueHua B GacceliHe yBellMYMBaeTCA CKOPOCTh OBHXEHHA pbib, 0OMeH
npoTeKaeT Gonee WHTEHCHBHO M, CNEAOBAaTelbHO, BO3DAcTaeT MOTPeGHOCTH
B KopMe H kucnopope. [Ipu -aT0M yBeslHueHHe CYTOYHOH NO3bI KOpMa BEI-
3pIBaeT NOBBILIEHHE Temna pocta pbiObl. JKenaresbHO coplepXKaHHe pasiy-
HBIX Pa3MepHO-BO3paCTHBIX Ipymnmn ¢OpesH MpH BbICOKOH (o 12 pa3 B 4ac)
HHTEHCHBHOCTH BojiooOmMeHa. B npouecce BripaiiuBaHHA HEOOXOOUMO KOHT-
POJIHPOBATbh TeMIlepaTypHbI M KHMCIIOPOAHBIA pexxum B Gacceline. TexHono-
THA BBIPALUMBAaHHA PEMOHTHOM MOJIOOM OO OOCTHXeHMs elo macchl 200-—
300 r aHaJIOrMYHa TEXHOJIOTMH BBIPAUIMBAHHA TOBapHOM pbIObI, HO IpHMe-
HAIOTCA IpYyrHe IUIOTHOCTH NMOCaIKK ¥ MOpckas Bona (1abn. 23).

23. YcaoBun nupamgmaunu PEMOHTHO# MOJIOH B npecHoit Boje

npu remneparype 8 “C u 100 %-HOM HachblLIEHHH KHCIOPOAOM
Bo3pacTHas Macca, | I'ny6uHa [[InoTHocTh nocanku| YoeneHelit |BomooGmeH,
rpynna r Bojibl B Gac- pacxon, pa3 B yac
celiHe, M ThBIC. KI‘/M3 BOJHI,
wr/m2 n/ (c - Kr)

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

JIMUMHKH 0,2 0,1 - 20 0,05 3,6
Manbsku 0,5 0,2 - 25 0,02 1,8
ManuKu 1,0 0,2 -~ 25 0,02 1,8

YnenbHbIt pacxop BOAbI — 3TO HEOOXOAMMOe Wisi HOPMAIIbHOH >KH3He-
' IEATEITbHOCTH PpbIObI KOJIMYECTBO NPECHOH WIH MOPCKOH BOJBI, NPHXOMA-
uieecs Ha egWHULYy BbipauiuBaemo# pbiGbl. Ilpu pacuere ynensHoro pacxopa
BOMbI YUHTBIBAIOT cieuduuecikoe norpebrieHue KHCIopofa peiGod B 3aBH-
CHMOCTH OT TeMIIepaTypbl BO[bl U MHOHBHOYAJIbHON MacChl, CYTOYHYIO HOpMY
KOPMJIEHHA, (U3HONIOTHYECKOE COCTOAHME, & TaKXke OKHCIIeHHe MeTaGonu-
TOB B BacceiiHe.

[Ipx yBennuyeHMH TeMNEpaTyphbl 10 ONTHMAIIBHOIrO [JIA JAHMOTO pa3me-
pa MOJIOOM 3HAYeHWR YOENbHbIR pacxod BOAbI M HeOOXONMMBIH BOIOOOMeEH
JIErKO pacCYMTaTh, MCNOJIb3YA YpaBHeHMe KHMCNOpogHoro GamaHca '(S) u gaH-
Hbie Tabn. 3 u 14. [lonyveHHbIe pe3yJIbTaThl HEOOXOOUMO YTOUHHTH 3MITHPH-
YECKHM IIyTEM B YCIIOBUAX KOHKPETHOTO XO3AHCTBa.

IIpu cpenne#t Macce monopu 1—1,5 r NpoBOOKTCA MacCoBbIi OTGOP pbI-
Obl 1A peMOHTHOrO Craja. JlanpHeiiiee BbIpaniMBaHHe 0TOOpaHHON pPhIOHI
TpPOBOAAT B NPECHON WIH CONOHOBatoH Bonde (1abm. 24). Mononps Maccoi
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0,3—4 r BbIpali¥BalOT B BOAE CONEHOCTbIO A0 S %o, Maccoit 5S—15 r — B
Bofie coyieHocThlo 10 %,, a Gonee 15 r — pmo 18 %, . Ilpu 3TOM Temn pocra
B MOpCKOH Bope Ha 5—10 % Bblllle, 4eM B NPeCHO# B aHAIOIHYHBIX YCIIOBHAX.

24, TInOTHOCTb NOCAXKH H BOAOOGMeH NPH BbIPALIMBAHHH PEMOUTHOR TpyrmbI
B npeckodt (IT) u mopckoit (M) * Boae npu 100 %-Hom HachILEHUH KHCIIOPOACM

[InoTHOCTL NOCan- Pacxon soarl, |HMHTeHCMBHOCTH BO-
Ku, Kr/m3 1/ (c - Kr) noobmeHa,
pa3 B yac
Macca puif, r
I M I1 M I1 M

Ipu remneparype 8 °C

1-5 20 - 0,02 - 14 -
5-10 30 - 0,02 - 2,2 -
10-50 50 50 0,01 0,02 18 3,6
50-100 60 60 0,01 0,02 2,2 43
100-200 70 70 0,01 0,02 2,5 50
Ilpu remneparype 18 °c
| B 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

*CoJteHOCTh He OJIXHA NpeBLILATD 18 %,.

IIpn BripawmBanuu pei6ei Maccoii 10—200 r B npecHO# Bofe NpH TeMile-
patype 18 °C mis coxpaHeHHst TO# ke MIIOTHOCTH IOCAAKH, YTO M IIPH TeMIle-
patype 8 °C, Heob6xomumo yBenuuMTh BogooGMen mo 13 pas B qac, a ecliu
3TO HEBO3MOXHO, TO CHH3HTb IUIOTHOCTb NMocaaxky A0 28—33 xr/m> mpH Bo-
noobmeHe 6 pa3 B vac. Ilna coxpaHenus IIOTHOCTH MOCaAKH 50-70 xr/m®
Tpebyerca yBelHueHHe BOAOOOMEHA ngm 18 °C no 36 pa3 B 4ac WIH CHHXKe-
HHe IUIOTHOETH NMOoCcaAKH go 9—12 kr/m’.

IIpn Bblpamunarmu‘ MoJjiond oToGpaHHOW TpyMNIbI OTXOH OYeHb HE3Ha-
YMTEJIEH, . €TO yBennqemle CBH/ICTEJILCTBYET O HeKayeCTBEHHOCTH OTOGpaH-
HOTO MaTeppana WIH IUIOXMX YCIOBHAX cofepKaHuA. I'pymmel mMonomu ¢
orxogoM Gonee 10 % npu BhIpalIMBaHWH JI0 Macchl 10 I HeMpHUrOgHBI WA
PEMOHTHOro cTafa. B panbHedlleM M3 TrOHOBHKOB OTOMpalOT peMOHTHY0
rpynny. [Ipy moBbilleHMH TeMmnepatypbl MOpCKOH Boapl 0o 18 "C Heoﬁxo-
[MMO CHHM3HTb IUIOTHOCTb MOCaAKH pbIGbl Maccoit 0,4—0,8 kr o 25 kr/mS.
[Ipu 310M HMHTEHCHBHOCTb BOAOOOMEHa MOJKHa AOCTHraTth 12 pa3 B uac
(1a6n. 25).
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25. lInoTHOCTL MOCRAKH H BOACOGMEH NPH BRIPAUIHBAHHH NIPOH3BOANTENEH
B npecnoit (IT) u mopckoit (M) *Bone npu 100 %-HomM HachIllEeHHH KHCIOPOAOM

Bo3pacr ITnoTHOCTH NOCAp- Pacxon Bogsl, |MHTeHCHBHOCTL BO-
pbI6G, Mec| Macca poi6, KH, Kr/m3 1/ (c - kr) noobmeHa,
Pa3 B vac
I M I1 M I M

{Ipu Temneparype 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 14 1,4
IIpu Temneparype 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 5.8 10,8

* ConleHO CTb He O KHA MpeBbIaTh 18 %,

Ilpu BblpauiMBaHHM B TEIUIOW BOJE 2-TOROBa/Ible CAMKH HEPECTATCA
BIEPBbIC, @ CaMLbl — BTOpPHYHO. Bo BpeMsi HepecTOBOM KaMITaHHH H3 BbIpa-
LEHHbIX PEMOHTHBIX 0cO0ei 0T6HpaloT NpousBoaMTENEH.

Ilpn BbIpalIMBAHUU B XOJIOLHOW BOIE CpedH OBYXIOJOBMKOB IIPOH3BO-
DAT 0T60p B PEMOHTHYIO TpYHNy M NpOAOIDKAI0T BbIpallldBaHHEe B TEUEHHeE
roga. 3ateM B IIepHOM HEpeCTOBON KaMIIAHHM M3 BBIPAILIEHHBIX PEMOHTHBIX
ocobe#t 0OTOMpaloT NPOU3BOAUTETIEH.

B nepuopn nepBOoro Hepecra peMOHTHas TIpyIla NepeXOOHT B TpyTiy
NPOH3BOAMTEJICH.

B HekoTOpBIX XO3AHCTBAX, UCMOJIb3YIOMIMX TEIUIYI0 BOMY, TeMIEpaTyp-
Hblii peXXMM B JIeTHee BpemMf He MO3BojisfeT codepxars ¢opens. Torna s
3T0T Nepuop ¢opelib MepeBOAAT Ha HCTOYHUK C ONIaronpuUATHLIM TeMrie-
paTypHBIM pPeXHMOM.

CrpykTypHbilt cocraB MaTtouHoro crama. KonuyecrBo Temsa, noiyyae-
MOTO PeMOHTHO-MaTOYHBIM CTa[IOM B TeYeHHe rofia PpH cOIepxKaHH! B XOJIOM-
Ho#l Bope, cocTaBnser 24002500 rpapmyco-gHe, NpH BBIPAlUMBAHUM B TeM-
JIOA BOJE 3TO KOJIHYeCTBO He AOJDKHO npeBbiiath 3500 rpamyco-oHei.

Mpy BhIpamMBaHWK B TEWIOW BOJE MaTOYHOEe CIAZO COCTOMT M3 CaAMOK
2—4-ropoBastoro so3pacta (80 %) M camMuOB — 2—3-rofiOBAJIOr0 BO3pacIa
(20 %). KomuuectBo npomsBoputesnedi, oGecrneuHBaloUMx Heo6XOQUMBbIH
YpOBeHb BOCIPOU3BOACTBA, AOJDKHO ObITh yBeJIMYEHO BMBOE 3a CYET pe-
3epBa. CTpYKTYpHBIH COCTAR pe3epBa aHaNOTHYEH CTPYKTYpe CTaja.

Macca 2-ropoBalibIX CaMOK [OOJKHA COCTAaBNATb He MeHee 1 Kr, cam-
uor — 0,8 kr, TpexrogoBanbix camok — 1,8 kr, camuos — 1,3 xr. Exeron-
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Hoe OO6HOBJIeHHe cTaja cocraBiiser 50—60 %. B npenHepecTOBBIH NEpHOR,

NPOH3BONIATENIM HROJDKHBI HMETh SAPKO BBIPA)KCHHY 10 6patn{y10 OKpackKy,
YETKO pearHpoBaTh Ha BHEIIHHUEC Pa3[IPaXKHTECIIH.

[lpu BBIPaIMBAHMK B XONMOJHOW BOOE MATOYHOE CTAZO COCTOMT H3 3—
6-rogoBanbix caMok cpemHed Maccoi 1-3 kr (90 %) u 2—4-ropoBanbix
camuoB cpenHeir Maccoit 0,8—1,5 xr (10 %). Pesepeubiii 3amac camuos
cocrapnsier 10 %, camox — 50 %. Exerongno 3amensor 30 % camok u 35 %
camuoB. COOTHOLIIEHHe CaMLIOB H CaMOK OJHOTIO BO3paCTa B MATOYHOM CTa-
Ie cocraslisfer 1:4.

Ilepvon Haryna mnpousBoaMreineil. ['onoBOod UMKI BbIpALLIMBAHHA Ma-
TOYHOTO CTajfia BKJIIOUAET TPU NepHOMa: HAryJbHbIH, MpedHEPECTOBLIA H He-
pecToBblif. HarynbHpIfi IepHOY MAaTOYHOTO CTafja HauuHaeTcd C MOMeHTa
OKOHYAHHUA HepecTa.

CopepxaTb NpOM3BOaHUTeNed clieqyeT NpH TeMMepatype Bodbl g0 20 “C
M KOJIHYeCTBE PaCTBOpeHHOro Kuciopoaa 9—11 mr/n. Jonyckaercs kparko-
BpeMeHHOe (Ha 1—2 cyToK) moBbILleHHe Temnepatypsi 10 22 °C.

Ina copmepxaHUA TNPOMU3BOOMTENEH MCNONL3YIOT KpYIJibie H KBaapart-
Hble GacceitHpl (cM. Tabn. 22). [InoTHOCTL MOcagKy MPOM3BOOMTENEH U pe-
MOHTHBIX OCOOeil 3aBHCHUT OT COHEepXaHHsA PacCTBOPEHHOrO B BOAE KHCIIO-
pona, TeMNneparypbl, MHOHBHIYaNbHOH MacChl pbiGbl, ee (PH3HOIOIHYECKOTO
COCTOSIHMA, COCTaBa KOPMa.

B 3uMHMH mepHOnd pPeMOHTHO-MAaTOYHOE CTafio COQIePXHTCA B MOPCKO#
BOJie coJieHOCTblo 10 18 %, , pu TeMniepatype He Huxke 4 ~ C.

B nepmop Harysna npousBoaMTejeii cofepXkaT B [PeCHOH WIH CONOHOBa-
Toil Bojle mnpH Temneparype 7—20 °C (onTWManbHas Temmepatypa — 7—
17 °C), copepXaHuu pacTBOPEHHOTO KHCIOPOAA Ha BBITOKE He -HHXKe 7 MI/n
1 YpOBHe BO/pI B Gacceitne ot 0,8 no 1,5 m.

Yxon 3a NpOM3BOOHMTENSAMH B 3TOT MepHOJ 3aKJIIOYAETCH B CJIeAYIOLIEM.
IIpoBogAT exemecsAYHOe .KOHTPOJILHOe B3BellMBaHHe ppiGhl B Bope. Bepyr
3 npo6bl (He MeHee 10—15 mpou3BoaMreNied B KaXIOH) M ONpeHeNAIoT
CpenHiolo Maccy pbIbnl H 06iy10 GuoMaccy B eMKOCTH. JIMTeNIbBHOCTD Ollepa-
uud He poykHa IpeBniliath 20—30 muH. [loBpexneHus u 3aGoneBanuA
onpeesifioT BU3yaJIbHO, KOHTPOJIHPYIOT NOBefeHHe PbIOBI, peaKLHMIo Ha KOpM.
BacceiiHbl perynspHo udcTaT (He pexe 1 pasa B Hepeno) . [foruGuryio priby
cpasy ypanswoT U3 eMKoctd. aMepsior Temnepatypy Bombl B 7, 13 u 19 v,
CIIeAT 32 COAEep>XaHHEM PacTBOPEHHOro B BoAde KHCIopoma (0coGeHHO npH
temreparype Bbime 18 °C). TmmpoxtiMuueckMe TOKa3aTelln OMNpENENAIOT
exxenexanHo. Ilo Mepe Hamo6HOCTM NMPOBOIAT NpPOPWIAKTHYECKHE MepO-
npuatua. ExenHeBHo nposepsior BonooOGMmeH B GacceliHax. Bce HaGhio-
neHus (UKCHpPYIOTCA B COOTBETCTBYIOIUMX >XXypHanax. JlBa pasa B feHb
KOPMAT IMpoH3BoaHuTtenien xopMom PI'M-8I1 ¢ puamerpom rpanyn 8 mwm.
[IpoBonAT exemHeBHbIH Y4YeT OTXOAa MO KaXAOH PHIGOBOMHONW E€MKOCTH.
PriGoBopnblii MHBeHTaph o6pabathiBaioT B .10 %-HOM pacTBOpe XJIOPHOI
M3BECTH.

InotHocTs mocankK B nepHon Haryna npowsBomutene#t. Ecnu copep-
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KaTh NPOU3BOMAMTENIEH NMpPU NMOBLIIIEHHOH TeMIlepaType MOPCKOH H IpecHOM
BOJIbI, BBICOKOH IUIOTHOCTM MNOCAAKH, NPHMEHAEMOH B MHAYCTPHAJIbHOM
pbIGOBOACTBE, M KOPMIIEHHH HMCKYCCTBEHHBIM I'DaHYJIHDOBAaHHBIM KOPMOM,
TO OHH He J0XKHBAKOT [0 S-rofoBajloro BO3pacra.

B pa3sHbIX cTpaHax MHpa HCHOJNB3YIOT KpyIjible GaccedHbl OHaMeTPOM
po 8 M u rny6uHoi 1,7 M M npamoyronsHbele GacceiiHpl pasMepoM 2X 8
H 2x10 ¥ rny6unoit o 1 M. O6bIyHasA [UIOTHOCTb MOCAOKHM IS NPOH3BOMIH-
Teneii cocraBiser 40 kr/m3.

Tak, B TIIP B UeHTpe no ceneKuuu A pa3seldeHuIo ¢dopens PEMOHTHYI MOJOOb
(Do OByXNeTHero BO3pacra) BHIPALIUBAIOT B 5eTOHHbe notkax. Ilpu 3tom nno’mocrs
TMOCAIKH CEroneTKoB cocrasnser 160—170 xr/m3, a nsyxierkoB — 120-140 Kr/m3.

Jns BLIPALMBAHHA TpPEeXJIETKOB HCNONB3YIOT 6accem-m o6vemoM 6-10 M3, a s
JaNbHe#ilero BhpammuBanusi — o6bngMom 20—30 M3, OntumansHoff sABnseTcA NIIOT-
HOCTb MOCAaflKH [IOBYXJETKOB M MNpPOH3BOAMTesel 60 70 mrr/m3, uTo cocTaBfieT
50 % oGrIuHOMN IUIOTHOCTH NMOCALKHM MpPH BHIpALIMBaHMM ToBapHo#t ¢dopenu, HO B 30—
50 pa3 BeIle, YeM NIPH COZEp>KAHHH NPOU3BOAMUTeNeH B Npyaax.

Conepx(a}me MPOU3BOMMTeJIeH B MNPAMOTOYHBIX bacceiHax 06BEMOM
10 M Moxer NPHBOOMTh K yMEHBILEHHIO MOABIKHOCTH phIO, MOBBILICHHIO
arpeCCHBHOCTH, TpaBMaM, KpoMe TOro, CTaHOBHTCA TpyOHO IOOJEPXXHBATh
HY>KHbIA KHCIIOPOOHBIH peXuM, YHCTOTY B OacceiHax u 1.A. OpHaxko 3TH
BONpOCH ycrnemwHo peualorca. Heobxomumo oTMeTHTB, YTO CcOfepXkaHHe
npou3sBogutesiel popenu cBA3aHO C psAAOM TpyAHOCTeH M TpebyeT BHHMA-
TEJIBHOTO OTHOILLIEHHs, CHeUMaNIbHbIX HAaBbIKOB M BbICOROH KBalH(pHKALHU
pbi6oBOOB.

IIpn yBenuuyeHHH TemIepaTypbl MOPCKOH BOIbI HeOGXOOMMO WIH CHH-
3HTh IJIOTHOCTb NMocaaxy 70 25 kr/mM?, wiu co3path Bopoo6meH Gosee 17 pas
B yac (TaGu. 26).

26. IInOTHOCTb MOCAAKH H BOAOOOGMEH NpPH COACPIKAHHH MATOTHOTO CTAAd
B npecuoit (I1) u mopcko# (M) * Bone npu 100 %-Hom HachbILEHHH KKCIOPOAOM

Bo3pacr IInoTHoOCTSL NOCAN- Pacxon Boansl, |HMHTeHCHBHOCTBH BO-
pbi6, ner| Macca pri6, r KH, Kr/m3 n/ (c - Kr) noo6MeHa,
pas B yac
I M Il 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 14
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 58 10,8

* CoteHOCTB He DOJIXKHA NpeBLIUATH 18 %,.
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BomooOMeHn npH conepxanuu mnpousBomurenei. BonooGmen, obecne-
YHBAIOLIMA HOPMAJIbHOE CymiecTBOBaHue pbIOGbl (cM. TaGn. 23—26), He AB-
nfercs TapaHTHEeH TIOJIyueHMA INOJIOBBIX INPOAYKTOB BBICOKOIO KayecTBa.
OnHMM U3 ITaBHBIX ¢akTOpOB yBeJIMYeHHA BOAOOOMeHa ABJIAETCA copep-
XaHHe pacTBOPEHHOro B BOJEe KHCIIOpOJAa, KOTOpOe yMeHBIUAeTCA ¢ POCTOM
TeMIepaTypbl (0coGenHo B Mopckoil Boae). BomooGmen mpu ucnonb3oBa-
HMH MpPHPOIOHOH Boxbl (OOBMHO colepXaHHe B HeHl pacTBOPEHHOIO KHCIIO-
poga He pnocruraer 100 % HachIlEHHA) OOJDKEH COCTAaBIATL He MeHee 3 M,
OYeBHIHO, He 6oJiee 12 pa3 B vac.

Ilpn Gornee BBICOKON MHTEHCHBHOCTH BOAOOOMEHa clieflyeT, BEpOATHO,
OCYILECTBJIATh (ppOHTAIbHYIO NOAauy BOAbI B 6accedH. B yClIOBHAX KOHKpeT-
HOro xo03fificTBa ppIGOBOA HOJKEH CaM OIlpeenuTb HHTEHCHBHOCTb BOOOOO-
Me€Ha, YYHTbIBasA NOTpeGHOCTL pbIObI B KHUCIOpOJE, KOJMIMYECTBO H KaYeCTBO
BOAb! ¥ HH3HOJIOIHYECKOE COCTOAHME IIPOU3BOAMUTENEH.

Biusiune cBeTa M TeMIepaTyphbl Ha MonoBoe co3peBanme. Hacrymnenue
MOJIOBOH 3pENIOCTH y papyXHO# ¢openu 3aBHCHMT OT Haclle[ACTBEHHBIX IPH-
3HAKOB H YCIIOBHH OKpYyXaloule# cpelbl B HAaryJibHbIii M NpegHepecTOBbIA
nepyMon — TeMIlepaTypbl, CKOPOCTH TeyeHHs BOJIbI, CBETOBOIO MepHOAA.

Ha ppi6 MHOTHMe ¢axTOpHl BHellIHel cpelbl NEHCTBYIOT KaK CHIHAlbI,
CTHMYJIHPYIOIUHE CIIOXKHYIO CEPHI0 HeApO3IHAOKPHHHBIX H3MEHEHMH, OT KO-
TOPbIX 3aBUCAT NpOLeCChl CO3PEBAaHUA F'OHAM M HEpeCT.

Cpenu Gombuioro yucna ¢akTopoB, BIMAIOMIMX Ha co3peBaHHe ¢oOpeIH,
CyILIeCTBEHHYI0 pOJib MIpalT TeMIiepatypa u ¢oTonepuon. Tak, mocpen-
CTBOM LeJIEHAlpaBJIeHHOIO U3MEHEHHs CBETOBOTO M TeMIIepaTypHOIO PEXXH-
MOB OKa3aJI0Cb BO3MO)XXHBIM CMECTHTb CPOKH IOJIOBOTO CO3peBaHHUA C Bec-
Hbl Ha OCeHb M TeM caMbIM obecreuMTh coxkpameHe (o 11 Mec) mukia
IIPOM3BOACTBa KPYNHOH TOBapHOW pbiGbl. B apyrom ciyyae, npu NMoCTOsH-
Ho#i Temnepatype Boabnl 9 °C u 100 %-HO# HacCBILEHHOCTH BOMBI KHCJIOPO-
JOM Ha BBITOKe, NO[ BIIMAHHEM YKOPOYEHHOro (oTONnepHOOa Hayajio Hepec-
Ta yQanoch YCKOPHTb Ha 6 u 12 ‘Hepmelib, IpH 3TOM HOPMAJIbHBI TOOOBO#H
IMKJI COKpaTWICA COOTBETCTBEHHO 10 9 1 6 Mec.

Oxonuanue nepuona Haryna. 3a 1,5—-3 Mecsua 10 Hepecta HayHHaeTCA
npenHepecToBbli nepuon. Ilo oxOHYaHHHM HaryJILHOTO INEpHOfa OIpeneNiAT
¢u3mnonoruyeckoe cocrosiHue ¢openu (kK03 PHUHEHT YNIUTAHHOCTH, Cpefd-
HUH TIpHpOCT 3a ce30H). 1A ¢openu nociie Haryna B npecHo# Boje Ko3¢-
($MUMEHT YNHUTAaHHOCTH OOBIYHO coctaBisier 1,4—1,6, B mopckoit — 1,8—2.
Pri6y u3MepsAI0T, B3BEIIUBAIOT, MMPOBEPAIT COCTOSIHHE XaOp, BHYTPEHHHX
OpraHoB, IpOBOAAT BHeLIHWH ocMoTp. KoHTposip 3a cocrosHueM pbiGbI
NO3BOJIAET OPraHM30BaTh NPABWIbHBIA PEXHMM COAEp>KaHHA MAaTOYHOro cra-
Ja B IpedHEepeCTOBbIM [epHON, KOrga OKOHYAaTeNIbHO CO3peBaloT NOJIOBbIE
NPOAYKTHI.

IlpensepecroBbift mepuoa. B npenHepecToBbIH NepuOn NMPOU3BOOMTENEH
¥ peMOHTHYI0 TIpyNmny cofiepXar B OacceifHaX, raeé OHM HaryJMBaIuCh. B
3TOT IEPHOA MOXHO YJIYYIIMTb KayeCTBO IIOJIOBBIX MPOAYKTOB, CO3OaB
ONTUMAJIbHBIE YCIOBHA COMEpXaHMA, ITO B IEpBYI0 ouepedb — palHOHAJIb-
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HOe KOpMJleHHe M HHTeHCHBHBbIN BOmooOMeH pno 6—8 pa3 B 4ac. OnTumans-
HbBIMM ABJIAIOTCA TeMIepaTypa 6—12 °C, comepxkaHHe KHMCIOpOLa Ha BBITO-
Ke He HHXe 7 Mr/J, NIOTHOCTb nocaax u pui6et no 40 xr/m3.

HeobGxooumo crnieputs 3a noBefeHHeM NPOMU3BOLMTENeH, NOABJIEHH-
eM GpayHoil OKpackH, YToObl, CONOCTaBUB 3TH AaHHble C JAHHBIMH MHOroOJer-
HHUX HabGmiofleHMH 32 KaleHOApHBIMH CPOKaMH, He NMPOINYCTHTh Hayajla MoJio-
BOIO CO3peBaHHUs.

3a 20 nHeit no 3aBeplLIEHHs MOJIOBOro CO3peBaHHA (OPHEHTHPYACH Ha
CPE[HIOI [aTy Hayajla HepecTOBOrO MepHOAa B XO34HCTBe) IpPOU3BOIM-
TeNied HeoOXooMMO B TeYeHHe 3—4 CYTOK MepeBeCTH M3 MOPCKOH BO[bI B
NpeCHyI0, NMOCTENIEHHO CHMXAaf COJIEHOCTb — exkemHeBHO Ha 5-10 %, . Ilpu
COepkaHHHM NPOH3BONMTEINIe B BOfe ConeHocTbio 5—18 %, MX TaKxke mepe-
BOAAT B IpeCHYI0 BOAY, MOCTENEHHO cHuXas coJieHoctb. IIpH orcyrcTBHM
NpeCHOW BOABI INMPOHM3BOAMTENIEH MOXHO COAepXarb B IepHOA Hepecia B
MOPCKOi#i Bofie coJieHOCTbI0 A0 18 %, .

llonroToBka Kk HepecToBoMy mepuony. PeiGomon monkeH oGecreuyuTs
HeoOXonuMble YCIIOBMA [JIA NpOBeldeHUs HepeCTOBOH KaMIIAHHH M NOAro-
TOBUTb pbI6 K Hepecty. Hambornee cnoxHbLIM B NpOBefleHHH HepeCTOBOMH
KaMIaHUHK fABJIAeTCA NOAOOP Map U KOHTPOJIb 32 KaX/I0# CTamueH BOCHpPOM3-
BO/ICTBaA.

I ycrelmHoro npoBefeHHs HepeCTOBOM KaMITaHHH GacceifHbl ¢ Ipo-
H3BOJMTEIAMH B IePHOM Hepecra AOJDKHBI ObITH pacllosioXKeHbl B HeNOCpen:-
CTBEHHOH OJIM30CTH OT MOMelIeHHA I c60pa MOJIOBBIX NMPOAYKTOB.

llpoBenenne HepecroBoit kamnanuu. Ilpu BBIpalIMBaHMH pbIOBI B Tell-
Jok BoOAe mocie NOABJICHHA OGpayHOH OKPacKH OCYIUECTBIAIOT COPTHpO-
BaHHe pEMOHTHO-MAaTOYHOIO CTaja Mo NoJoBoMy MNpH3HaKy. Ocobeit ¢ He-
YeTKO BBIPaXKGHHbIMHM IIOJIOBBIMH IPH3HAKAMHM OTCaXXMBAIOT B OTHENIBHYIO
pbI6OBOMIHY 10 eMKOCTb.

[Ipy BbIpawiuBaHHM B XOJIOOHOH Bofe OGLIMHO 3a [1Be HedellM [0 Havana
Hepecra NMpOBOMAT COPTHPOBAaHME MO MOJIOBOMY INpPHU3HAaKy M OJHOBpEeMeH-
HO — BbIOpaKoBKky npousBoaMreneid. CaMlOB pas3fieNiAOT Ha OBe IPyINbI 1S
nooYepenHoro B3ATHA ciepMbl. 3a 7—10 pHed [0 Havama Hepecra NpoBe-
pAIOT caMOK Ha 3penocTsb. Ilpu nposepke B KaXaoi BO3pacTHOM rpymie uX
BeJIAT Ha 3pejibiX, ONIM3KHX K CO3peBaHMI0O H AaleKHX OT co3peBaHuaA. O6-
paliaTeCs C MPOH3BOAMTENAMH HYXHO OCTOPOXHO, HX HeJb3si TPaBMMpO-
Batb, YTOOBI M B MOCHeAyIOUMe FOAbI MOMYYaTh HOGpOKaYecTBEHHbIE MOJIO-
Bbl€ NPORYKTHI.

C nomowpio peIeTyaToON MEeperopoaKH COCPEOTOYMBAIOT HPOM3BOLH-
Teledl V1A OCMOTpa B IIpe[BapHTENIbHO NpPHUCHYIIEHHOM Ha !/; Gacceiime.
I[IpocTpancTBO, B KOTOPOM CKalUIMBaerca pbiba, ClieflyeT yMeHbLIATh MOCTe-
NeHHO — MO Mepe OCMOTPa NPOM3BOIMTENIEH M pa3MeELleHHA HX MO CTeleHH
TOTOBHOCTH K OTLEe)XXHMBAaHUIO B Ipyrue GacceiHbl pasmepoM 2X 2x 0,8 m.
CoprHpoBanye npousBonmuterneii nposopar B Gacceiine 1x 1x 0,4 m B pacr-
BOpE aHeCcTe3WpYIOLIEro BellecTBa, KOTopoe obiiajaeT GbICTPBIM AeiCTBHEM
(ycvinenye 3a 20—30 c). Yposens pactBopa B GacceiiHe IOMKEH COCTABIIATh
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0,2 M. 310 cambliif LABAMIKIA CIOCOG COPTHPOBAHHA CaMIIOB M CaMOK IIO cTe-
TeHM 3peJIOCTH MONOBBIX MPOAYKTOB (METO/ MaJIbNALMHK) .

TexyuMx caMOK, y KOTOpbIX 3pellag HKpa INepeMeliaeTca B OpIoiIHOMA
MONOCTH M CBOOGOOHO BbIJEeNIAETCA NpH M3THOAHHH TeNna WIH JIerKOM IMoria-
XHBaHHH Opiolllka MO HAlNpaBjieHHI0 K IOJNIOBOMY OTBEpPCTHIO, HEOOXOIH-
MO OTCalHTb B OTHENIbHYI0 €MKOCTbh H KaK MOXHO CKOpee OTLEeOHTb HKPY.
Camok ¢ MATKHM OpIOLIKOM, Y KOTOpPBIX HKPa He BbIAEIACTCA MpPH JIETKOM
MOrNIaXHBAHHH WIH H3rHOaHHH TeNna, OTCaXHBAalOT B OTHENIbHbIA GaccelH.
1y rpynny camoxk He kopmaAT. CaMox c TBepAbIM OpIOLIKOM OCTaBIAKT
B GaccerHe H NpOAOKAIT KOPMHTB.

B nepuon Hepecronou KaMNaHUH [POU3BOJMTeNIei codepxar MpH MIOT-
HocTH mocagkd 40 xr/m?, uHTeHcHBHOCTH BopgooGMeHa 6—12 pas B uac,
rmyG6uHe Boabl B GacceiiHe 0,6 0,8 M. OnTHMAIBHBIMH ABJIAIOTCA TeMIIepa-
Typa 6-10°C, colepXaHHe KHCIIOpoda B BoOe Ha BbITOke M3 OaccedHa
He Hwke 7 mr/n. TloBbllleHWe HHTEHCHBHOCTH BOJOOGMEHAa, CKOPOCTH Te-
YeHus BoAbl B 6accediHe yiyulllaeT KayeCTBO NOJIOBBIX NPOAYKTOB H Onaro-
MPUATHO BIIHAET H2 HX CO3peBaHHe.

B HepecroBhIi MepHOI ¢ PeMOHTHO-MAaTOYHBIM CTafiIOM HOJIXKHbI paGo-
TaTh OIBbITHble PHIGOBOMIBI, CHCTEMAaTHYECKH ClIeAfALIHe 38 XOOOM CO3pEeBaHHA
nonosbiXx npopykroB. IIpu mmocoBoit reMnepaTtype mpousBoouTteneit ocMar-
PHBAIOT Ha OTKPBHITOM BO37yXe MOJ HaBeCOM B pbIGOBOOHBIX Ope3eHTOBBIX
Hocunkax. [Ipu orpuuarenbHoi Temmneparype NpoBepKy CaMOK MPOH3BOAAT
B 3aKpBITHIX MOMEILEHHAX IpH TeMriepaType 6—15 °C.

Koutpons 3a co3peBanvem mnpou3pomurenef. Camubl ¢openu cospe-
BalOT paHbllle CaMOK Ha 1-1,5 mecAua, MO3TOMy KOHTPOJIHPOBATh HX CO3pe-
BaHHe He TpebyeTcs.

Y 3penbiX camMOK Manuifia KpPacHOBAaTOrO UBeTa M XOpPOMIO pa3BHUTA.
Biu3kue K 3pesiocTH 0coOH HMEIOT MATKOe GpIOILKO, HO HKpPa IPH JIETKOM
TIOT/1a)KHB2HUH He BbIAEJIACTCA.

I/pry 3pesipIX CaMOK OTLEXHBAWOT B A¢Hb COPTHPOBAHMA WIM Ha Clle-
nyowuit nens. Iocne oTUeXHBaHHA CAMOK W CaMILOB COAEPXAT Pasfe/bHO
0 MOMHOro 3aBepiueHus Hepecta. Ilpu Temneparype 5-7 °C camok, Gnu3-
KHX K CO3DEBAHHIO, OCMATDHBAIOT Yepe3 5—7, anpu 9—11 °C — uepes 3 cy-
tok. [Ipu temneparype 5-7 °C camoxk, FlalleKsX OT CO3DEBAHMA, OCMAT-
puBaior 1 pa3 B naBe Hemen, a npu 9—11°C — 1 pa3 B Hememo. YacTsui
OCMOTp CaAMOK YCKOpsAeT HX cO3peBaHMe, He BbI3bIBaA YXY/lUEHHA KayecT-
Ba MOJIOBBIX MPOAYKTOB, YTO NMO3BOJAET NpH TeMreparype 10 °C cokpaTuTh
‘HepEeCTOBYK KaMIaHHI0 ¢ 2,5 OO0 2 MeC, eCld CaMOK OCMaTpHBaiT 1 pa3
B 4 oHA.

XapakTepHcTHKa NOJIOBLIX NPOAYKTOB B NepHox Hepecta. CaMilb! H caM-
KH pany>XHOR (OopeslH HMeIOT MapHble MONOBbIe Xee3bl (ToHabr). ¥ pamyx-
HOH ¢dopenu HeT ANXLEBOOOB, MOITOMY MOC/IE CO3peBaHHA HKPHHKH GoIUIH-
Kyl (a4eAKa, B KOTOpPO# HaXOOHTCA MKPHHKA) JlonaercA M Graromaps cy-
KeHHI0 3afiHe#l aOOMHHAIBHOA CTEHKH IMOCTYyNaeT B MOJIOCTh Tefla, OTKYHa
BBIXOMT HapyXy Yepe3 MOJIOBYIO MOpy — MAMWITY.
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Puc. 27. WxpuHka panyxHo#t dopenu:

a — HeolIofOTBOpeHHas; 6 — OINOAOTBO-
peHHasa: I — o6onouka (xopuoH), 2 —
6nacromepbl, 3 — 3apOABlLeBLIA OMCK,
4 — mukpomnuie, 5 — BHTellnHHoBaA 06o-
nouka, 6 — XeNToK, 7 — XHpoBasd Karus,
8 - nepuBHTEJUIMHOBOE MPOCTPAHCTBO

Y N R L LSRN

[TonoBbie Xkeste3bl CaMUOB Ieped HepecTOM IMpeACTaBJIAT COGOH Ipo-
ponrosatble 06pa3oBaluA KpemoBoro upera. Crepma 4Yepe3 mapHeie cems-
IIpOBOAbI BBIBOGHTCA HApYXY. [N cuexuBaHHA MOJIOBBIX MPOAYKTOB MOTYT
ObITb HCITOJIB30BaHbI TOJIBKO aBCOITIOTHO 3pesible phIGhI.

O6onoyka HKpHHKH MOMHMO MHKpoOIWwIe IPOHH3aHa MHOXECTBOM IOp
(puc. 27).

3aBHCHMOCTD MEXIY OHAMETPOM HKpbl M ee cpelHEeH MacCoH CIenylo-
was: HKpa aquamerpom 4,5—4,9 MM umeer maccy 76 mr, 5—5,4 mm — 86 mr,
5,5MM— 5,7 MM — 98 mr.

Cpenu ppi60BONOB HET €QUHOrO MHEHHsA MO MOBOAY MEpPHOOA, B TEUYCHHE
KOTOpOro COXpaHAeTCA CINOCOOHOCTD K OIUIO[OTBOPEHHIO SAHUEKIIETOK,
OCTABLUMXCA B OpIOILIHOA ITOJIOCTH caMOK Mocie oByIAUMH. CylecTByiouue
pPacxoXJIeHHS BO3HHKAKWT B pe3yJibTaTe Pa3ljIMUUi B YCIIOBHAX HCKYCCTBEH-
HOro oceMeHeHHs (TMpMMeHeHHe WIH HelnpuUMeHeHue pasbaBurens) win ¢u-
3HOJIOTHYECKOM COCTOAHHH CaMOK. 3ajepXKa MKpbl B OplouIHOH NMOJNOCTH
COMPOBOXAETCA 3HAYMTENIBHBIMH MOP(}OTOrHUeCKHMH HU3MEHEHHAMH, KO-
TOpble Y HEKOTOpbIX 0coOeil MoABnAlorcA Ha 21-e, a y Apyrux Ha 30-e cyTkH
nociie oBynauuH. TakumM 0OGpa3om, BO3pacT camMOK M HUX dH3HOIOrHyecKoe
COCTOSIHHE ABJIAIOTCA pellaloliMMH (PaKTOpaMH B COXpaHeHHH CIIOCOBHOCTH
K OIJIONIOTBOPEHHIO HKPBI, 3a[iepXXaHHOR B GpIOLIHOH MOJIOCTH, B OTJIHYME
OT MacChl HX TeJIa U CpefiHed MacChbl HKPHHOK BO BpeMs OBYJIALHH.

‘XpaHeHHe cleXEeHHOH HKpbl He B CyXOM COCTOSHHMH, a B IOJIOCTHOM
XHOKOCTH YBeJIMYUBAET MPOLEHT OIJIOJO TBOPEHHUSA.

Y caMmi0B pamyKHOH GOpEsH CTIEpMAaTO30U, COCTOHT H3 FOJIOBKH H XTIy-
THKa, Kotopbii B 10 pa3 MUIHHHee rOJIOBKH. Y JIOCOCEBBIX pbIO cliepmarto-
30HJ] MpOHMKaeT B ARLEKIETKY Yepe3 mMuxponwie. Ha ocHOBaHMM XryTyKa
HaXOMATCA PACNOJNIOXeHHble B BHIE BOPOTHHUKA MHTOXOHApHH. IIpH cme-
IIEHWH CTIepMbI C IPECHOM BOJOH WK I'MIIOTOHHYECK MM PacTBOPOM B CliepMa-
TO30MAAX MpOHCXOHAT MOpPQOJIOrviecKHe H3IMEHEHHA: AHAMETP TOJIOBKH
B TeYeHHe HECKOJIBKHX CEeKYH[ yBeJIMUHBaeTca B 2—3 pa3a, Ha XIyTHKe
obpa3syerca My3bIpb. JHEPreTHYECKHE pe3epBhbl ClEPMATO3OHIIOB OrpPaHH-
YeHHbI, MMO3TOMY OTpaHHUEHHO M BpeMsA HX OBHXXEHUS, B CllepMe e cllepma-
TO30HIbI HEMOOBHIKHBI.

ITopBHXXHOCTD cllepMHEB B MepBYI0 OdYepedb 3aBMCHT OT Cpefbl, B KO-
TOpoit oHH Haxopsarca. OTpe3ok MyTH, MpeososieBaeMbId CllepMHEM, MOXeET
coctaBnaTh g0 10 mMM. YcraHOBIeHO, YTO OIUIOJOTBOPAIOILME PAcCTBOPHI H
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OBapHa/IbHAA JKUAKOCTh Gonee CyLIECTBEHHO BIIHAKT Ha [BHrarellbHyIo
aKTHBHOCTb CMEpMAaTO30MOOB, YeM Boga. OBapHalbHasg >KMAKOCTE CaMOK
HOPMAaNLHOM 3PeNOCTH HeliCTBYeT aKTHBH3MPYIOlEe Ha CMepMAaTO30MAbI [TPH
COOTHOILICHHK XHAKOCTH H criepMbl 1:1 H MOXeT CIIy)XXHTb paCTBOpOM, CTH-
MYJIMPYIOIIMM OIUIONOTBOpeHHe MKpbl. OBapHalbHaA XHOKOCTb Nepe3pe-
NBIX CAMOK HAEHCTBYeT Ha CllepMATO30MIABI arrIoTHHHpYIOLie, MO3TOMY €€
He HCMONb3YIOT.

Onnonorsopsione pacrsopsl. OmiogoTeOpslowMi pacTBOp Xamopa
cocrout u3 6 r xiopuga Hatpua NaCl, 0,2 r xnopuna xamsuma CaCl,, 4,5 r
moueBuHnl [CO(NH),], u 1 n mucTwuiHpoBaHHO# Boabl. [IpH 3TOM HCIOJIB-
3YI0TCAA PEAKTUBBI KJaccupuxaumu *"U” H HerpaHynMpOBaHHas MOYEBHHA.

TIpu BBICOKOM KayecTe CliepMbl M HKpbi (90—95 % OmIomoTBOpEHUA) ,
a TaKXe NpH HM3KOM KauecTBe MONOBBIX MpopykToB (MeHee 60 % onsnopo-
TBOPEHHA) HCIONB30BaTh pacTBOp HeuestecoobpasHo. JloGaBneHue pacTBopa
NPUBOAUT K MNOJIOXKMTENIbHBIM pe3yNnbTaTaM IPH OTHOCHTEJIBHO HU3KOM Ka-
YeCTBe CIIEPMBbI WIH HKpbl, MOBBILIAs OMIONOTBOpsieMOCTh Ha 10 %. Cyumect-
BYIOT H IpYTHe OIUIOJOTBOPSAIOUIHe PACTBOPHI.

IBuratenbHaa aKTHBHOCTh MaNONOABWKHBIX B BOfe 'CNepMaTO30MAOB
MOXeT ObITb NOBBILIEHa C NMOMOLIBI0 OIUIOJOTBOPAIOIIErO pacTBOpa WIH
OBAapHAIIBHOR KWIKOCTH NyTeM [OCIefoBaTe/IbHOr0 A00aBJIeHHA BOMBI,
OIUIOIOTBOPAIOLIEr0 pacTBOpa ¥ OBAapHAJIbHOM >XXMAKOCTH. TakuM 06pa3om,
MOOBWXHOCTh CNEpPMATO30MAOB B OJHOH MAPTHH CllepMbI MOXHO CTHMYJIH-
poBath Tpwxabi. [IpeGpiBanue cmepMaTto3orpa B BOOE He OOJKHO MpOmoJl-
XatbcA Ooniee OBYX MHHYT, HHaye NMpPOM3OHKAYT MOP(OJIOrHYecCKHe M3MeHe-
Hua (TIa3MOJNIM3) M CIepMaTO30HI HaBcernaa Morepser noaswxHocTh. Ilpn
HOC/IeIOBaTelIbHOM e M00aBJIeHHH BbBI3bIBAIOLIMX [BHIaTeJIbHyKH aKTHB-
HOCTh JXHMOKOCTEH NOmOGHBIX H3MeHeHHH He mnpoHcxomuT. IToaBHxHOCTH
CllepMaTO30HAOB TNpH MOBTOPHOH aKTHBH3AaLUHMH CHHXKaeTcsA, NBHXXEHHE BO-
300HOB/IAETCA C 3aAepkKkoit B 30—60 c.

IlogeuXkHocTs crmepMHeB. CyulecTByeT TeCHags 3aBHCHMOCTb MEXIY
NOOBH)XKHOCTbIO M OIUIOOTBOPAIOLIEH CINOCOOHOCTbIO CIIEepMATO30MI0B.
IlogBHXXHOCTD CIIEpMAaTO30HOOB 3aBHCHT OT TEMIIepaTyphl. Tak, mMakcumym
NOABMXXHOCTH HaGmiomaerca NpH Temmnepatype 15 “C B Tedenme KOpPOTKOIo
npoMeXyTKka BpeMeHH (5—7 c), HO HMeeT MOJIOXKMTENbHOe BIMSHHE Ha
OIoaOTBOpefiHe — OMIIOGOTBOpAEMOCTh mocturaer 96 %. Ilpu Temmeparype”
Boapt 7,5—10 °C nomBIOKHOCTL cliepMHeB HabniofaeTC B TeueHHe IJTHTENIb-
HOTO BPEMEHH, YTO TaKike GIArONpPUATHO CKa3bIBAeTCA HA OIUIOLOTBOPEHHH.

OnnopgoTBopsiomias cnocoGHOCTb CIepMbl 3aBHCHT OT BpEMEHH ee B3A-
THA. Tak, TONBKO YTO MONyUYEHHasA CllepMa UMeeT OITOAOTBOPAIOLLYI0 CITOCO6-
HocTb 10 91, ciiycta 1 yac — mo 62 M cnycra 4 yaca — oo 58 %.

Ilpu onmnoOgOTBOpEHHH Nepenap TeMIiepaTyp A HKPbI H CIepMbI He
pomxes npesbimath 5 °C.

AHecTe3npoBaHHe NpoH3BoguTeNleH. PaGoTa ¢ Npou3BoaUTENAMH NPOBO-
PMTCSA B CIIELHaJIbHO OBOpyIOBaHHOM NOMELLEHHH IPH TeMIlepaType BO3aY-
Xa, OT/IMYatoLeiics OT TeMINepaTypbl BOnbI He Gonee yem Ha S °C. Jlna o6
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nerdeHus paGoThl cO 3pesbIMM NPOHM3BOAMTENIAMH CaMLOB H CAMOK pPEKO-
MeHOyeTcA Nomeuiarb pasfensHo B GacceiHb THma KM 02.101006 (pa3me-
poMm 1x1x0,6 M) npu ypopHe somst 0,3—0,4 M, IIIOTHOCTH MOCANKH A0
20 npou3sBopauresieit Ha GacceiiH, BomooGMeHe S pa3 B yac.

Insa yckopeHua u oObllerieHMsA OTLUEXHUBAaHWUA NOJIOBBIX INPOAYKTOB,
YMEHBILIEHHA TPaBMHPOB3HHA NpPUMEHAECTCA aHeCTe3HpOBaHHE NPOU3BOMM-
Tened. DA 3TOR Le/IM MOXKHO MCIIOJIb30BaTh XMHAJIBAMH, NIPOMOKCAT, TPH-
xnopOyrunataHon. I[IpumeHeHHe aHeCTETHKOB MO3BONAECT MPH NMPOYHX paB-
HbIX YCJIOBHAX MOJTYYHTh HKpbI Ha 10 % Gonblie.

limpoxoe npHMeHeHHe B OTeYeCTBEHHOM pbIGOBO/ICTBE B KayeCTBe aHecre-
THKAa MOJIYYWI XHMHAJIbOMH, KOTODBIH HCIOJIb3yeTCA INpH KOHUEHTpalUH
1:10000—1:50000. AsnecreaupoBanHe MNpOU3BOAMTETIEH pPEKOMEHHYETCA
npoussoaMTs B Gacceithe KM 02.101004 (pasmepom 1x 1x 0,4 M), oGbeM
BObI HOJKeH cocTaiisate 150—200 n1. IiA npHroToBiieHHA pacTBOpa NMpH
TakOM o6beme Boabl HeoOXomumo B3ATh 3-—4 MJI XMHANbJMHA, [peBapH-
TeJibHO pa3sepeHHoro B 40—80 mu 3TWioBoro cnupra wi auetoHa. Ilpu
NepHONMUYECKOH ajpallMH pPacTBOpP MOXHO HCHOJIb30BaTh MHOTOKpPATHO, MO-
Ka ero fiefictBue ocraeTca 3Qp¢peKTHBHBIM.

B cBA3M ¢ Tem 4YTO pOeicTBHe aHecTeTMKa Ha pbiOy 3aBHCHT OT TeMIle-
paTypbl BOJbI, €€ XMMHYECKOIO COCTaBa H HEKOTOPBIX ApYTHX ITOKa3aTesieH,
HeoOXOOHMO mNpeaBapuTebHO yGeautbca B 3p(PEeKTHBHOCTH BIIMAHHA [aH-
HOH M03bl Ha OTAeJIbHbIe 3K3eMIUIAPBI. YChlIUIEHHe [IOJIKHO IPOHCXOOMTD
B TeyeHne 0,5—1 MuH, a BO3BpauieHHe K HOPMAJIbHOMY COCTOSIHMIO — Yepe3
2—-3 MHH Toclle moMeuwleHHA puiGbl B IMPOTOYHYI BoAy. B ychimieHHOM
COCTOSIHMM pbiGa MOXKkeT HaxouThCA He GoJiee 10 MHH.

C60op HKpBl NpPOHCXOOHT cClepylowHM o00pa3oM. JIByX-Tpex caMOK
C MOMOMIbI0 CaYKa NEPeBOOAT B €MKOCTh C aHECTe3HPYIOLIMM PacTBOPOM.
Iocne ychbileHuA caMKy B cayke GbICTPO MOrpyXamwT B YHCTYI0 MPOTOUHYIO
BOAY M MNepeMellaloT Ha pbIGOBOOHBIA CTON [JIA OTUEKHMBAHHMA. YChIIUIEH-
Hble NPOM3BONMTENIM MOABEPralOTCA MEHblle# TpPaBMAaTH3allMM, TaK KaK HX
He Hano ynepxuBatb. Kpome TOro, nmpu aHecTe3WpoBaHHH Jierko oTtoGpaTth
JYVIIHX [0 3KCTepbepy pblb.

Nonyuesne nonosrix nponyKToB. Heobxomumo TuiaTesibHO KOHTPOIIH-

poBarh KayecTBO INOJIOBBIX NPOAYKTOB NpH MX OTiiexuBaHud. Henp3s uc-

NMOJIb30BaTh MEPe3pesyl0 WIH HENO3peNlyld HKPY, HKPY ¢ GOJNBIIAM KOMH-

YeCTBOM OBApHAJILHOM XHOKOCTH ¥ [HAMETPOM MeHee 4 MM, a TaKxkKe HKpY
M MOJIOKH, COJiepiKaLine CliM3b, KpoBb, peKanuu, Boay.

BriepBrle HepecTAIMXCA TONOBANIbIX CAaMIOB M 2-rOJOBAIBIX CAMOK
00A3aTeJIbHO NOMBEPralT OTUEXHBaHHIO. MOJIOKM B pBIGOBOOHBIX MleJfAX
He HCNOJB3YIOT, 8 HKPY HCMOJIb3YIOT NpH YCIOBHM, eC/IH Macca OBYJIMpO-
BaBIIeH UKPUHKH COCTABJIACT Goltee 45 Mr, H HHKYGHPYIOT OTHEJIBHO.

EcniM camka kpynHaf#, TO OTuUeXHBaHHe Jiyvile NMpPOBOIMTh BIBOEM.
OnuH YenoBeK MOMKEH JePXKATh CAMKY, APYrOil — OTUEXKHBATH HKPY. z

Camky GepyT B pykH ¢ pbiGOBOIHOTO CTONA, MPeABAPHTEILHO 3aBEPHYB
B Mapjiio WIM NOJIOTeHUE, H HacyXo oOTHpalr OpioiHyio cropoHy. [IpH or-
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Ie)KHBAaHHK HKPbI XBOCTOBOH cTebesIb HAXOOHUTCA B JIeBOH pyKe, a rojoBa
pbIOBI CKONB3UT N0 CruGy NpaBO#l pyKH, MPU ITOM CNIMHKA pbIGBI JOIDKHA
6bITh OGpamieHa K pbiGOBOMY, a roJioBa — HECKOJIBKO NpUNOAHATa. Peko-
MeHOyeTca paboTarh ¢ ppiGOit B ILEPCTAHBIX NEpYaTKAX — 3TO MOMOraeT ee
ylepXaTb.

OruexxnBaHKe OCYLIECTBAAIT ¢ NOMOIUBI0 JETKOTO, HO JIOCTATOYHO
JHEPTHYHOrO [BW)KEHHA MaJbleB MpPaBOH pPYKH, COABIMBAIOIIMX GpIOLIKO
pbibbl TaK, 4TOGBI MKpa BbITeKala HeNMpepbIBHOH crpyeit. Bpionmas vactp
pbIGbI MaccHpyeTCsi ABHXXEHHAMY PYKH OT TOJIOBBI K aHaJIbHOMY OTBEPCTHIO.
Korpa wuxpa nepecraer BbITekarh M3 NaNWUIbI, CIEYeT MNPHIOAHATL rO-
JIOBY TPOM3BOIOMTENsA, cCJllerka HOTpACTH pyKoH Opmomiko, a 3arem Ilo-
BTOPHTb OTUEXWBAHHE — H TaK [0 NOJHOTO MpeKpalleHHs BbITCKaHHA
HKPBL.

OtuexuBaTh HKPY HYXXHO OCTOPOXHO, TaK KaK COOepuMoe: NMOBpex-
AEeHHbIX UKPHHOK OGBOJIAKHBAeT liejIbleé HKPHHKH, NPEMATCTBYA MX OMJIONO-
TBOpeHHI0. OGBIYHO MKDY OTLEXWBAOT B CyXOH 3MaJIHPOBAHHBIA Ta3 WIIH
B APYTyl0 eMKOCTb H3 CNabOOKHUCAAEMOro WIK CHHTeTHUECKOTO Marepuana.
Ho MOXHO OTueXHBaThb HKPY M B CIeLHAJIBHO NpeaHa3HauyeHHOe yCTPOHCTBO.
BHYTpeHHAA 4acTh yCTPOACTBA yIA cOOpa WKphI 3aMeHAeT MapjieBylo Call-
deTKy, Ha KOTOpYI0 OTLEXHBAIOT MKpPY INPH HCIIOJb30BAHHH 3IMAIIHPOBAH-
HOro Ta3a, H HKpa B HEM He TpaBmMpyercsi. M3 ycrpoHicTBa MKpY CIIMBAIOT
B €eMKOCTb, B KOTOPO# 3aTeM NMpOBOAAT oceMeHeHHe. Ukpa He [OJKHA 3aHH-
martb Gonee ! /3—1/, yacTu 310i eMKOCTH.

CGop noNoBBIX NPOJYKTOB >XeJaTeJIbHO IIPOBOMUTH MPH TeMIlepaType
BO37yxa, GIH3KO# K TeMIlepaType BOMbl, B KOTOPOH COHEPXATCH MPOU3BO-
JUTeJIH, 1 H36eraTh BO3MICHCTBUA HA HUX NPAMOrO COJIHEYHOrO CBETA.

CywmecrByeT HeCKOJIIBKO COcOGOB’ oTUeXHBaHMA MoJok. s ux mosy-
YeHHA CaMily B MONOBOE OTBEPCTHE OCTOPOXHO BBOAAT TPYOKY, COeMHEH-
HYI0 ¢ Nnpobupkoit. C MoMoLbI0 BTOpOH TpyGKH BO3AYX H3 MPOGHPKM OTCa-
ChIBAIOT, H MOJIOKH CBOGOIHO BBITEKAWT B MpOOHpKY. AHAJIOrHYHBIM O6pa-
30M IMPOH3BOAAT cOOp CriepMbl MUIETKOH (TONMUMHOH Y BepluMHBI 1,5 MM),
KOTOPYI0 BBOOAT Ha riny6uny 1 cM B ceMABLIBOOAIMA NPOTOK.

CnepMy MOXHO OTLEXHBaThb TaK Xe, kak ¥ uxpy. Ho B ornuume or
HKDHI 3pe/ias cliepMa PacrioioxeHa y MalmuUIbl IPHGITH3ATEIIBHO B ' /3 CemeH-
HuKa. CliepMy OT KaX/IOTO CaMIA OTLEXHBAIOT B CyXyl0 NPOGHPKY, HO BO3-
MOXHO OTIEXHBAHKE CliepMbl NPAMO B IAPTHIO UKpbI OT 5S—7 CaMOK C Npen:
BapHTeNIbHBIM KOHTpOJIEM ée KauecTBa.

Kax npaswio, nepByio NOpuHMIO CllePMbl NMPH OTLEKHBAHHUH HE HCIIOJIb-
3y10T, HO BH3YyaJlbHO OIIEHMBAIOT e€ KauecTBO. Y BIepBble HEpPeCTALIMXCA
ocobeit peMOHTHO# rpyIbl OLEHHBAIOT MPONYyKUMOHHBIE KAYeCTBA CaMIIOB,
NpPOBOIAT COOTBETCTBYIOLIYIO BbIGPAKOBKY.

OceMeHeHue, NpoMbiBKa H HaOyxanue uKpbl. OTLe)KMBaHHE MKPBI H CIIep-
Mbl HeoGXOAUMO NMPOBOANUTH OAHOBpeMeHHO. OceMmeHeHHe JOJIXNKHO MPOU30H-
TH B TeyeHHe 10 MHMH mocsie B3ATHA HKpBI.

B oTuexxeHHYyI0 HKpY NO06aBNAOT OMHOBPEMEHHO cliepMy u3 2—3 npobu-
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pok H B TeuyeHHe 5—10 ¢ mocile OceMeHeHMA MKDbI INOJIOBble NMPOXYKTbI
GBICTPO M TIATEJIBHO MepeMeLLIMBAIOT I'yCHHBIM NIepOM.

[Ipu GonbilleM NpOMeXyTKe BpeMEHH MexXay OCeMeHeHHEM H MepeMellH-
BaHHEM OBapHajibHafA >KHAKOCTb, KOTOpas OKpYXaeT HKPHHKH, CHIIBHO
AKTHBH3HPYET 4YacTb: ClepMAaTO30MAOB, H3-3a Yero B [HAJIbHEHIileM He Bce
HKPHHKH TPUXOMAT B KOHTAaKT CO CliepMHAMH NPH aKTHBH3aLMH HX pacTBO-
pom Xamopa Wi BOOOH.

3ateM B eMKOCTb Ho6GaBiAloT pactBop XamMOpa WIM BOLY B TaKOM
KOnWYecTBe, YTOObI XHAKOCTh 3akphiBajia HKpy cloeM B 1 cm. Codepxu-
MO€ €MKOCTH cpa3y ObICTpO IlepeMEIIHBAOT B TedeHHe 3—5 c. 3agepxka
B NepeMeEIIHBAHMH HKPHI CO ciepMoit (moce noGaBieHHA pacTBopa XaMopa)
Naxce Ha 5 ¢ CHH)KaeT OIUIOJOTBOpEHHE MKpbI Ha 15 %, a Ha 30 c — NpUBOIHT K
OIUTONOTBOPEHHIO TOJIBKO ' /4 YACTH MKPBI.

IIpu orcyTcTBHH pacTBOopa XaMOpa HCHOJIB3YIOT YHCTYIO Boy . B MOMeHT
nobaBieHHs: pacTBOpa NPOHCXOOMT IIPOHHKHOBEHHE CIIepMaTO30K/1a B HKDHH-
Ky Yepe3 mukponuie. [locie 310ro eMKOCTb ¢ HKPO# OCTaBIANT B TEMHO-
Te Ha 5—10 MHH.

Cpasy nocle OIUIONOTBOPEHMSA WKPHHKA HAYHHAET BIMTHIBATb BOJY
Yepe3 BOMOINPOHHLAEMYI0 000/I0UKY — XOpHOH. B 3TO BpeMA 3J1aCTHYHOCTD
06ONOYKH MKpbI YBEJIHUMBAETCA, NOCTHTasA CBOEr0 MaKCHMyMa CIycTA 3 4
nocie onnonorBopennsa. TonmyHa 060IOUKH HOCTHraeT /3 MM, a Macca
cocraBnser or 14 no 20 % maccet MxkpHHKH. Ilocne onyomoTBOpeHus mop,
OeACTBHEM BO[bI MKPHHKA BbI[eNAET B MEePeBHTEIUVIMHOBOE MpPOCTPaHCTBO
OCMOTHYECKH AaKTHBHBIC BellecTBa, KOTOpble CIIOCOOCTBYIOT BIIHTHIBAHHIO
Boppl. Hanuume nepeBHTENNIHHOBOrO MpPOCTPAHCTBA MpeAOXpaHAeT IMOPHOH
OT BHELIHMX BO3OEHCTBHH, 00eCIeYHBas 3apoAblllly NOCTOSSHHOE [0pCaIbHOE
MOJIOXKEeHHE ¢ MOMOLUIO XXHPOBBIX Karlells.

[Tocne 5—10 MHMH nokOA HMKpY MPOMBIBAIOT Ha CIELMaJIbHOM CTOJIE,
ocBobOXOaAa OT CnepMbl M NMOCTOPOHHUX IMPHMeECEH MyTeM 4YacTOH CMeHbI
Boapl. [IpH ocMOTHYECKOM BTATMBaHHM BOAbl B IepeBHUTE/NIMHOBOE MpoO-
CTPAHCTBO HKPHHKA KaK Obl BpeMeHHO NPHKJIEHBAETCA K IOBEPXHOCTH €M-
KOCTH, HO 3TO He HMMeeT HHYero obuiero ¢ OObIYHOH KJIEHKOCTbI0O HKPBI.
Hxpa panysxHoi ¢popenn crnaGokenkan.

B eMKocCTh ¢ OTMBITO# HKpO# MOMJAIT BORy CaboM cTpyeH, YTOGBI MK-
© pa He BbIHOCWiach W3 Hee. Mxpa HabGyxaer nmpumepHO 2 4, rmocne yero ee
MOXHO 3aKnaabIBaTh Ha HHKYOauuio. B pesynbrate HabyXxaHHsA Macca HKpHH-
KH yBeJIMuMBaerca Ao 16, a o6vem no 20 %, oGonoyka npuobperaer ympy-
TOCTb.

Cnycra 2 4 nocne OIIONOTBOPeHHA MpH Temneparype 8 ° C mpoHcxoauT
CNIHAHYE Anep MKPHHKH M ClIepMaTO30MOa M 3aBeplUaeTCA MPOLECC OMIOHO-
TBOpeHHA. Uepe3 HeCKOJIBKO YacOB HayMHAaeTCA fefieHHe OnacropMcka, Ha
3TOH CTaJM¥ HKPUHKH OYEHb UYBCTBMTENbHBI K MEXaHHYECKHM BO3[EHCTBH-
AM H BUOpaumuu. [loaToMy MomeleHHe HKpPHHOK B MHKYGaTOp clieyeT mpo-
BOJMTb He NO3/1Hee YeM Yepe3 8 Y Noclie OIUIOAOTBOPEHHA.

IpuMenstor u apyroi cnocoG OMIOZOTBOPEHHA MKPhI, KOTHA B CllepMy
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npensapuresibHO foOapnAloT pasbGaBHTeNb — pacTBOp XeHKca, B KOTOpPOM
OHa HemopaBHXKHa. WU3BectHO, uTO0 A pafyXHOH ¢GOpesid NpPH HCIOJIb30BA-
HHHM pa30aBHTeNIA ClepMbl ONTHMAJIBHBIM SAIBJISETCA COOTHOLUEHHe: 1 sAile-
knerka k 0,3 MiAH criepmueB, a HauBonee QuarofipusATHbie YCIOBHA A
MaKCHMAJIbHOTO OIJIOAOTBOPEHMA UKPBI MOTYT ObITh CO3[aHbI NIPH OCeEMEHe-
HUM sfuexeTkH B 10—100 Mm® OI0m0TBO pAIOILEH HKHUIKOCTH.

[locne mmatesnbHOro nepeMelIMBaHHA HKpbl M HEMIOOBHXXHOH CIlepMbl
B pactBope XeHkca n06aBiAioT NpecHY BOAY M3 TaKOro pacyera, 4toGbi
Ha OJIHy MKPHUHKY [[PHXOIWIOCh OKOJIO 5 MM® XHMIKOCTH.

OceMeHeHHe B COJIOHOBaTOi Bopde. YCTaHOBNEHO, YTO OILUIOZOTBOPEHHE
HKpbI paay>XHo# ¢Ope/lH MOXHO OCYULIECTBJIATh B COJIOHOBAaTOH BOJE cOJe-
HOCTBI0 10 8 %, . llpu 3TOM cnepmaro3zouabl B BOme COJIEHOCTHIO 4—7 .4 %,
COXpaHAKT CBOI0 AKTHBHOCTb HOJblie, YeM B npecHod. Hkpa panyxHoit
¢dopeny cnocobGHa BITHTBIBATh MOPCKYI0 BOLY COJIEHOCTbIO HIDKe 4 %, . OHa-
KO npolecc HabyxaHHA WKpbl HeoOXOAMMO NpPOBOAMTP B INpecHOH Boze.
OmnopoTBOpeHHe mnpoucxogur Gosiee 3¢ ¢eKTHBHO B BOHAE COJNIEHOCTHIO
6—7 %o, NpH 3TOM cnycTA 1—2 MHH COJIOHOBAaTYI0 BOJY 3aMEHAIOT MpecHOi
A HabyXaHHUA HKPBIL.

Pexaim sxcrutyaraumu camuoB H camok. Ilpu cofep)kaHHH B XOJIOQHOI
BOZle CaMUOB IMOABEPraioT OTLEKHUBaAHMIO Yepe3 3—4, B TeIUIOH BO#e — Yepe3
2 cyrok. JIBe rpynmpl caMioB HCHOJNb3yI0T noodepenHo. IMocne B3saTHA
NOpUXH CIEPMBI CAMIOB KOPMAT B TeYeHHE INOJIOBHHBI MPOMEXYTKa Bpe-
MEHH 0 cliedylomero B3ATHa cnepMel. Hopma kopmiieHnsa cocraBiser 0,5—
1 % maccel Tena npou3BogmTened. CospeBaolme caMibl peMOHTHOH rpyn-
bl HCMOJNB3YIOTCA B KOHIle HepecTa. ¥ caMLIOB pagyXHOH ¢openH, KOTOpbIe
He ObUIM MCIOJb30BaHB! B HEpPeCTOBOH KaMNaHHH, HeOOXOOUMO OTLieOUTh
cepMy nepeql nepeBoaOM NMpPOU3BOAHUTENEHd HA Harys. Pe3opbuua orpomMHOA
MacChl CNEepMAaTO30HOOB Yy HeHCNOJIb30BaHHBIX B HEpEeCTOBOH KaMIaHHH
oco0el pacTATHBAETCA Ha OYeHb IJIMTEJIBHBIA cpok (N0 5—6 Mec) H choepxu-
BaeT pa3BUTHe roHafl.

H3BecTHO, YTO 060IOYKH MKPHUHOK, OCTABUIMXCA B MOJIOCTH Teja, Moi-
HOCTbI0 He Pe30pOUpyIOTCs M 0Opa3syioT ’NpoOKH”, yXyALOLIHe KaK Ka-
YeCTBO MKpbI, TaK H NpOLeCC OTUEXHBAHUA B ciendyloweM ce3oHe. [Toaromy
B Cilyyae HeOOXOOMMOCTH CleflyeT NPOBOOHTH IMOBTOPHOE OTLEXUBaHME.
[ToppepriuMxca OTUENHUBAHHIO CAMOK IE€PECAXHBAIOT B HAryJbHble GacCeHBI
H HaUHHAIOT HHTEHCHBHO KOPMHTb.

CTPYKTYPA ®OPENNIEBOIO XO3ANCTBA

IJKOHOMHYECKH Hellenecoob6pa3sHO B KaXKAOM TOBapHOM XO3A#CTBe CO-
Aepxarb cTafgo NMpoussoaureneil. PanyxHas dopens cospeBaer B 2—3-romo-
BaJIOM BO3pacTe, a NPOU3BOAUTEIIH COMEpXKarcA 6—7 JieT, YTO YIJIMHAET
NPOU3BOJACTBEHHDbIH LMK XO3AHCTBA, PaCCYMTAHHBIA Ha KOpOoTKMH (1-2 ro-
na) MepHop TOBAapHOro BhipauuBaHuA. KpoMe Toro, Npu coep)kaHHH MaToy-
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Puc. 28. Cxema peMOHTHO-MAaTOYHOTO H MAJlbKOBOIO YYACTKOB ¢(openeBOro NUTOM-
HHKa:

1 — xpyrible GacceftHEl nuaMcTpoM 5 H BBICOTOHR 1,7 M WA conepkaHHA MaTOYHOTO
craja; 2 — ksajapaTHble Gacceftnbl pasmepom 4 X4 X 1 M mid cogepXaHHs peMOHTHOTO
crafga; 3 — kBajpaTHble GacceffHbI pasmepom 2 X2 X 0,6 M OnA BHIPALIHBAHHA MONIOIH
Maccoit Gonée 5 I' 4 COflepXaHMA TOJOBHKOB PEeMOHTHOH Tpymnel; 4 — npAMoOyroik
Hble Gacceftbl paamepom 2,5 X 0,8 X 0,6 M 11 BeipaliMBaHua monoau maccoit 0,2-1r

HBIX CTag B XO3AHCTBAX HEOOXOOMMO HMeTb [BE JIMHHH IPOH3BOAMTENIEH
H NIepHOIMYECKH 3aBO3UTh HKPY WIH CriepMYy.

B Hacrosmee BpemMs Ha PpasyIMUHBIX MpeNNIPHATHAX AaKBaKYJbTYpbl
CYIIECTBYeT ClleLHau3aLUMA NPOU3BOMICTBA.

s ppibonuromMHuKa (6e3 agMHHHCTPaTHBHBIX MOMEIIEHHA W HHKY-
GaTtopa) MOLLHOCTBIO CBBIIUE 1 MJIH LUT. MOJIOOM pajyxHOH dopenu Maccoi
Gonee S r TpeGyerca miomagka pasMepom 54 x 24 m (puc. 28). Cranpapr-
Hble MeTajuIMuecKkHe (epMbl IIHHOH 24 M MO3BOJIAIT BeCh prIGONUTOMHHK
BMeCTe C HHKYGaTOpOM H Clly)XeOHbIMM TOMELIEHHAMH pPa3MeCTHTh MO
ofHO# Kkpbiuwledd. B ppibonuToMHHKE McrOnb3yerTcs OTeyecTBEHHOE CTEKIIO-
TNacTHKOBOe CTAHNAapTHOe phiboBOgHOE 0GOpYOBaHHe.

PeMOHTHO-MaTOYHOE CTaEO MOXHO COAEpXaTb B KPYIJIbIX H KBajpar-
HbIX GacceiHax MpH MIOTHOCTH mocapgxH 30—40 xr/m®. BacceiiHbl MOMXHbI
MCNO/Ib30BaThCA KPYI/IbIA ron. B takoM priGONHTOMHUKEe HHKYOAIHI0 MKDBI,
BblepXHBaHHe cBOGOOHBIX IMOPHOHOB M MOJpallMBaHKe JIHUMHOK OO MacChl
0,2-0,3 r cnenyer nNpoBOAMTE B anmaparax JOTKOBOro tHma (cm. puc. 8).

Mosions maccoit 0,3—1 r BeipamuBaior B GacceiHax 3paamepom 2,5%
x 0,8x 0,6 M npn minorHoctu nocagkd or 15 mo 30 xr/m’. BacceiHbl Ha-
XOOATCA B IKCIUTyaTalluy ONroaa.

Monoap maccoit cBblle 5 I, MpegHa3sHaYeHHYIO WIS peasIu3allHH, a TAK)Ke
IJyIA pEMOHTHOH IpyNmbl BbIpawuBaloT B GaccedHax 2 X 2x 0,8 M npwu 1wior-
HOCTH nocagku 10 40 xr/m”. BacceiiHbI HCIIONIb3YIOT B TEYEHHE BCETO rOfa.
IIpu cooTBeTcTBYIOLIEM KayecTBe BOObI B NMHTOMHHUKe MMeeTCA pe3epB Wi
YBelTHYEHH A KOJIHYECTBA BbIPALliBaeMOK MOJIOIH.

Heob6xonumsi ¢operieBble NTUTOMHHKH, ClIel{HaTH3UPYIOLIHECA Ha COBeEp-
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Puc. 29, Cxema ToBapHoro ¢opesieBOro Xo3sicrea:

@ — BBIPOCTHOI#t YYaCTOK: I — npsmMoyrosnbHble GaccelHbl pasmepoMm 2,5 X 0,8 X 0,6 M,
2 — xkpanpatHhle Gacce#Hbl pasmepoM 2X2X0,8 M, 3 — Bojonopaomas CHCTeMa,
4 — xBagparHblit GacceltH pasmepoM 4 X4 X1 M, 5 — Boaoc6pocHas cuctema; 6 — aiMH-
HUCTpaTHBHO-XO3AHCTBEHHBIA KuMIUIEKC: 6, 7 — cnyxebHble nomeuennsd, 8 — Gyder,
9 — maGopatopus, 10 — MyXCKOH K XeHCKMit Tyaner, I] — MyXcKoR M XeHCKMH qyu,
12 — mysicko#t n xeHcKuit rapnepo6, 13 — cknay uHBenTaps, 14 — peMoHTHas mac-
Tepekas, 15 — audenbHad, 16 — ckiaj KOPMOB M rapax

ILEHCTBOBAaHHH NOPON ¢OpeNiM WIH COOEpXaHHH PEMOHTHO-MAaTOYHBIX CTajl
M BbIpallHBaHHHM NOCANOYHOrO MaTepHasia KaK [yIA MpeCHOBOOHBIX, TaK H
V1A MOPCKHX XO3AHCTB. [IATOMHHMKM 3HauMTeNIbHO ynyuuiat M obueruar
paboTy NpPOMBIIIEHHBIX XO3AHCTB, 3aHHMAIOLIHXCSA BbIPALMBAHHEM TOBAp-
HOH ¢QopeiH pa3mIMYHBIMU METOJAMH C MCIONIb30BaHHEM MOPCKOR M Ipec-
HOH BOJpbI.

Hns roBapHOro ¢opesneBoro xos3sicrsa MowHOCcThi0 10 T pasmep mio-
WAaaKH cocTaBiifieT 24 X 48 M, X03ARCTBO pa3MelaeTCa MO OJHOH KpbileH
(puc. 29).

" Momnopp Maccoit ot 1 1o 5 r BelpamMBalT B GacceiiHax pazmMepoM 2,5 X
x 0,8 % 0,6 M npu IWIOTHOCTH NMocagkk oT 10 go 20 xr/m®. Monofi» Maccoit
ot 5 go 50 r BripamuBalT B GaccefiHaX pazmepom 2 X 2x 0,8 M npH mwior-
Hocth mocagkH ot 20 mo 80 kr/m® u B Gacceitnax 4 X 4 X | M BbIpallHBaQT
puiGy maccoit o1 50 go 150 r npu mIoTHOCTH NocagkH o1 60 no 100 kr/m>.

OtevecTBeHHbIH M 3apyGeXHbIA OMNBIT MOKa3biBaeT, YTO0 HEOGXOOHUMO
Gonee yrnyGneHHoe pa3spielieHHe Tpyda B ¢popeneBoacTBe (KaK 3TO MPOH3OLLI-
JI0 BO MHOTHX OTpac/IAX CeJIbCKOrO XO3fAHCTBa, B YaCTHOCTH B GpoiiiepHOM
ntHueBofictBe) . llenecooGpa3Ho co3maTh pAn  CeNleKLHOHHO-IUTeMEHHBIX
LIGHTPOB, BXONAIIMX B COCTaB HAayYHO-HCC/IENOBATEJIbCKHX HHCTHTYTOB
PHOHOTO XO3AHCTBA H CNELHAIU3MPYIOIIMXCA HAa CeJIeKHOHHO-IUIEMEHHOI
H TeHEeTHYECKOH paboTte, rUOpHIOM3aUMM, MOJYUYeHHH CTePWIbHBIX pbI6 H
BbipALIWBAHUH JJIMTHBIX MPOHU3BOAMTENIEH MiA pPhIOONMUTOMHUKOB. B Hacros-
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AZIMHHMCTPATHBH bIA PeMOHTHO-MaTOUHbIH Y4aCTOK ....1 Bonoucrounnk
Kxopmy¢ [ ] pecHasn Mopckas
Momelenne ans 3penbix BOIA .BoMda
Cxnanckoe NPOH3IBOAMTENEH U ONEpaLHii L ‘
C MKpOH :
nomeLleHHe 'po Tpenancan, Mope,
Konoje3Hasn,| | SeperoBon
XononwibHHK Unky6Gatop CKBa)XHHHaA KOs10A€e1
| Kopmoxyxusa MMTOMHMK U1# MONOOH
¥ HacocHas . IM3envHas
= CTaHLUHA IEKTpO-
[__flaGopatopus YuacToK Wisa TOBapHOH po
CTaHUMA
dopenu
Y [Bonononroronxg]
BonocGpocHas cHcTema
OuHCTHbIE COOPYXKEHHSA Bogononamowas cicrema

Puc. 30. CxeMa opraHm3alMu NMONHOCHCTeMHOIO ¢opesieBoro Xo3AHCTBA, HCTONB3YIO-
LIEro MOPCKYIO M NPeCHY0 BOQY

lee BpeMA eJUHCTBEHHOH Ga3oit pasBeneHus dpopenu ABnaerca lleHTpansHas
JKCleprMeHTaNIbHaA cTaHuus “Pomma” B Jlenmunrpaacko# obGnactd, Bxopd-
masa B cocraB HIIO TIpomeopn”. B CCCP npeo6nanaioT NOJIHOCHCTEMHbIE
dopenenbie xo3saiicTBa (puc. 30).

YuurpiBag cTaGWIBHOCTD H MOILHOCTb BOOOHCTOYHHKA, THN BOAbI (MOp-
cKas, MpecHas, CMELUaHHaA), ee TeMIepaTypHbIA peXAM, IUIOWANL 3eMellb-
HOTO YYacTKa M T.[., ONpedeN AT MOLIHOCTh XO35HCTBa H BbIOMPAIOT OCHOB-
HY10 CXeMYy BbIpalllABaHuA H HeoGxomumoe obopymoBaHue.

B paHHOH cXeMe MpensiaraeTcAd MOpCKas, MpecHas M CMelllaHHas BOAA.
Bona M3 BOOOMCTOYHHKA 3/IeKTPOHacOCaMH NojaercA Ha CTaAHUMIO BOLOMNOA:
FOTOBKH, 33aTeM M3 HAKOMMTeJIbHbIX EMKOCTEH M0 BOAONOHAIOWER TOTKOBOH
CHCTeMe [MMOCTynmaeT Ha Bce YYacTKH Xo3sicrBa. [IpecHas Bopga mnomaercs
Ha PEeMOHTHO-MaTOYHBIH YYacTok, B MOMellleHHe WIA pabGoOThl CO 3pebIMH
MpOU3BOAMTENAMH, HHKYOAMOHHDIH LeX, MATOMHHK JUIA MOJIOIA. Mopckasn
BOJA MOJAaeTcA Ha peMOHTHO-MAaTOYHBIH yYacTOK, B MHTOMHHK I MOJIOOH
H Ha yYacToK )1 TOBapHOH ¢popermi.

Xo34icTBO IOJDKHO ObITh 00ecleyeHo 3neKTPOIHeprved NO INepBOH
KaTerOpHH ¥ MMETb COGCTBEHHYIO aBapHAHYI0 AM3EJIbHYI0 3NEKTPOCTaH|IHIO
COOTBETCTBYOWEH MowHOocTH. HeoGxomuma Take aBTOHOMHasm gBapHH-
Has CHTHAJIM3auMA, OMOBELIAIONAA O NpeKpallieHHH NOJAYH BOMbI.

IloMelieHne 1NA KparKOBpeMeHHOTO COHMep)KaHHA 3pesIbIX MPOH3BOM-
Tesied H c60pa MKpbI OJDKHO GbITh COBMeLEHO ¢ MHKYOaTtopoM H cHabxe-
HO GacceiiHaMH M YCTaHOBKOH A HabGyxaHus uxpsl. CaMIOB M caMOK coO-
[epXar pa3felibHO.

KonuuecrBo ¥ THI GacceifHOB miA PEMOHTHO-MATOYHOrO CTaja, MHUTOM-
HMKa U1 MOJIOOH, YYacTKa [yid TOBapHO# ¢opesH, a Tak)Ke MOLIHOCTb HH-
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Puc. 31. Cxema pasMenienus Geperoporo GaccefiHoBoro ¢opeieBoro xo3sicTsa, HCTIONL
3yI0Lero MOpCKYIo BOAY :

a — npecHas sopa; 6 — MopcKas Boga; € — BofocOpoc; I — UCTOYHMK MpecHOR BOADI;
2 — HCTOYHMK MOpcKod Bomul; 3 — HacocHas cTaHums; 4 — aBapuAHas Qu3enbHAaA
3MEKTPOCTAHUMA; 5 — HaKOMMTenb MpecHol BOHBbI; 6 — HAKOMHMTEJIb MODCKOH BOIBI;
7 — PeMOHTHO-MAaTOUHBIH yyaCTOK; 8 — aAMHHHCTPaTHBHLIA KopnycC; 9 — HHKYGAUMOH-
HBit Hex; /0 — nomelleHMe OANI% COOEPXAHMA 3PeNblX NMpOU3IBOAMTenelt M onepaunh
¢ ukpo#t; 11 — xopmokyxus; 12 — naGoparopusi; 13 — xonomunsHas kamepa; 14 —
CKIIaAcKoe moMellenne; [5 — OMTOMHMK if monoau; /6 — YWACTOK I TOBAapHOH
dopenn; 17 — oUWCTHRIE COOPY KOHUA

KyOanMOHHOTO Liexa OMpefeNfaloTcA IUIaHHpYeMOA MOLIHOCTBIO XO3AHCTBa
H BbIOpaHHBIM 'CNOCOGOM BbIpalIMBAHHA pbIObl (OOLIMHBIM, HHTEHCHBHBIM
H CBEPXMHTEHCHBHBIM) B COOTBETCTBMH C HOPMaMH TEXHOJIOTHYECKOTO
NpOoeK THPOBaHHSL.

Wnxy6auusa Hxpsl, BbiIepXHBaHHe CBOOOAHBIX IMOPHOHOB H MOApALIH-
BaHHe MOJIOAM NPOBOOAICA B IOMEIIEHHH. B ceBepHbIX H LEHTPAIBHBIX
paiioHaxX CTpaHb! BbIpaluMBaHME TOBapHOH PbIGHI OCYLIECTBIIAKT B MOMe-
IIeHHH WIH Mof OTKPHITLIM HeGoM. B 10XkHbIX paiioHax pyis ypo6crsa pabo-
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Thl M 32L{UTBI PbIObI OT NMPAMBIX COJIHEUHBIX Jiyuyeit pbiGOBOAHBIE GacceiHbl
pacnosaraior noj HaBeCoM.

s Toro yro6b1 ppiGa He BINpBIrMBaia U3 GacceiHa, 4acTb ero B MecTe
nopgayu BOABI AOMKHA ObITh 3aKpbITa HaTAHYTOH [eNblo, 3 YpOBeHb BOMIbI B
BacceitHe poymkeH ObiTh He MeHee ueM Ha 0,2 M HHXe BepXHEro ero
Kpas.

B xo3siicTBe, paGoralomeM Ha Mopckoit Bome (puc. 31), moymxHbI ObITH
npeaycMOTpeHbl: aIMHHHCTPAaTMBHOE IOMELIeHHE; COBMeELLUEeHHbIe CKIIAM:
CKMe MOMellleHHs IS XpaHeHHsT MaTepHaJIOB, ppIGOBOHOTO 060pYIOBaHHS,
cKnap Ui XpaHeHHs rpaHyJIHPOBaHHBIX KOPMOB WIH XOJIOQWIbHAafA KaMe-
pa WA XpaHeHHA BIIAXHBIX TpaHYJIHPOBAHHBIX KOPMOB H CBeXeMOpOXKe-
HOH pbIOBI; J1aGOpaTOpHs, OCHaleHHass OGOpynmOBaHHEM [JIA KOHTPOJIA 3a
KayeCTBOM BOIbl H NpOBe/ieHMA BeTepHHApHbIX HabmodeHMit; KOPMOKYX-
HA [JIA TIPUrOTOBJIEHHA BIJIQXKHBIX IPaHYJIHPOBAHHBIX W JIeYeOHbIX KOPMOB,
OCHalleHHass AOpOOWIKOH, BUOPOCHTOM, CMecHTelleM [VIA [PHrOTOBJIEHHA
KOPMOCMECH, FpaHyJIATOpOM, BeCaMH, MEQUKAMEHTaMH, MHKCepoM [UIA
CMELIMBAHHA Maclla H XUPOB ¢ mpeMHMKcamMH. B xo3sgicTBe Takxe HeoOxo-
OUMO HMMETb TPaHCHOPTHOE M COPTUPOBANIbHOe O0OOpydOBaHHe, 3NEKTpPOHa-
COCbl Pa3JIMYHOH MOLUHOCTH, pbIGOHACOCHI, pa3THuHble BeCbl, EMKOCTH iA
TPaHCIOPTHPOBAaHHA XHBON pbIObl, pbIGOBOMHBIA HHBEHTapb, BO3AYLIHBIA
KOMITIPECCOp C peCHBEPOM COOTBETCTBYIOLIEH MOLIHOCTH H T. [I.

UHKYBALUA UKPbI,
BbIAEPXUBAHUE CBOBOAHbLIX IMBEPUOHOB,
BbIPAWKUBAHUE NTUINHOK U MANTLKOB

IMOpHonansHoe pa3BHTHe MKPbI. PazBuTHe 3MOpHOHA papyHOH GOpesH
HMeeT OKOJIO TpeXx AeCATKOB cTanuil. OIHHM M3 raBHbIX (aKTOPOB, BIIHAI0-
IIKX Ha CKOpOCTb pa3BHTHA 3MOpHOHA, ABnsAeTcA Temmneparypa. Ilpudem
NOBbILLIEHHe TeMIMepaTypbl A0 COOTBETCTBYIOLIErO Npedelia Bbi3bIBaeT YCKO-
peHHe pa3BHTHA 3MOpHOHa.

Cnycra HeCcKONBbKO YacOB MOC/e OIUIONOTBOPEHMA Ha aHHUMAILHOM IO-
NI0cé HKPHHKH NMOABNAETCA KynonooGpa3Hslid 3apoapiileBoiit guck (6r1acro-
mick) . IpumepHo uepes 20 y npu remneparype 6—8 °C HauuHaeTcA cragus
ero apobnenua. Hkpa 0coGo uyBCTBMTeNIbHA K BHEIIHHM BO3[ECHCTBHAM B
nepHoapl apoOneHus Onacrogucka, obpacraHus M Hayana (GpopMHPOBAHHMA
3MOpuoHa, 06pa30BaHMA XBOCTOBOH MOYKH M OTHeJieHHMA XBOCTAa, Havang
NHTMEHTAlMH I71a3, CeFMEHTalMH XBOCTa M Hauyasa, ABIDKEHHI, a 0cOGeHHO —
Nepen BbIKJIEBOM.

Ha cragum nMrMeHTanuu rna3 3MGpHOH XOpOWIO NPOCMAaTPHBAETCA
yepe3 060NI0UKY, y Hero obpa3syiorcs MeyeHn, poTOBafA Lielb, Ha Telle CTaHO-
BATCA 3aMETHBIMH MernaHogopsl, 00Opasyercs aHanbHOe OTBEpCTHE, 3aTEM
pocT 3MOGpHOHa NMpPOAOIIKAETCA, MOABIAITCA 3a4YaTKH OPIOIHBIX H HeMapHbIX
mwaBHMKOB, [locre TOro Kak IMOpHMOH NMOJMHOCTHIO CHOPMHUPOBAICH, HOCTHT
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Puc. 32. Cxema HHKyGalMOHHOTO UeXa (4) MOWHOCTHIO 1,5 MAH WT. (fipM eIMHOBpe-
MeHHO#H 3aKknanke HKpbI) H MoMenteHUt oys oTuexuBaHud (6) :

1 — puiboBopnblit paGounit cron; 2 — Bogoc6pocHas cucTema; 3 — KacceTH ¢ HHKY Ga-
UMOHHBIMM JIOTKOBBIMA anmaparamMu KM.01.2104017 (4 wT. no BeprHKan, 8 wr. B
Kaccere); 4 — Bomonopaluas cucreMa; 5 — GacceltH [N CORNEpXAHKA CAMUOB NOCNe
OTUEKHBAaHHA; 6 — GacceltH s comepKaHWA 3penblX camuoB; 7 — GacceliH ¢ aHecTe-
3upylommMy BelectBamu; 8 — GacceitH ¢ uncTo#t nporouHo#t Bopoit; 9 — Gaccehtn s
COMlepXAHUA 3penbIX caMoK; 10 — GaccefiH gna cofepxaHus CAMOK MOCHE OTLEKHBa-
HuA; 11 — cronsl Wi HaGy XaHHA MK pbI

OnpefielieHHbIX pa3MepoB, HAYMHAETCA CTaguA MOABHXHOro 3MOpHOHA.
J1a cTaguA MIMTCA HETOJIro, H HacTynaeT BBIKJIEB.

MukyOauus ukpsi. UnkyGanus NMPOBOAMTCA B HHKYGalMOHHBIX ammnapa-
Tax, KOTOpbleé YCTAHOBJIEHB! B .CHEUUATIBHOM 1ieXe, ABJIAIOIIEMCHA OOHKM M3
OCHOBHBIX COOPYXEHHHl IHTOMHHKOB M IOJIHOCHCTEMHBIX (OpesieBbIX XO-
3aiicTB. C HMHKYGalMOHHBIM LIEXOM ,COBMEILIEHO NOMelleHHe A paGoThi
¢ npousBoautenaMu (puc. 32). B uexe ocymecTBnsTcs HHKYOauusa UK pBbI,
BbIJIepXXHBaHHe CBOGOAHBIX IMOPHOHOB H MOApalLIMBaHHE IHYMHOK A0 OOCTH-
xeHusa umu maccol 0,2—0,3 r B Teuenne 2—3 Hemenb. Bee 3TH mpouecce! npo-
BOOAT B HHKYGaUMOHHBIX ammnapatax JIOTKororo Tuna mMapku KM 01.2104017
(cm. Tabn. 22). B nomeweHun mis paboThl ¢ NPOM3BOAMTENAMH B MEPHOL,
c60pa MOJOBBIX MPOLNYKTOB WIA CONEPXAHHA TNPOH3IBOMAHTENEH MCNONb-
3y1Tca KBaaparHbie Gaccedinbl TMna KM 02.101006 paamepom 1x 1x 0,6 m
M CTONBI AjIA OTMBIBKH ¥ HaOyXaHMsA HKPHI.

Ilocne HabByxaHus Mepen 3arpy3koi MKpHl B MHKYOGALMOHHbIA anndpart
H3bIMAIOT HeOIUIONOTBOPEHHYIO MOGeieBLIYI0O HKPY M MPOBONOAT YYeT OIIO-
OOTBOPEeHHOH MKpbi. JI0 3aKiagkH Ha MHKYGalMio NPOBOSAT NpodWIaKTH-
yeCKylo OOpabOTKY MKpbl B pacTBOpe MaJIlaXMTOBOIrO 3€JIeHOrO B TeYeHMe
10—15 mun (xonuenrpauus 1:150000) unu B pacTBope ¢popmanuHa (KOH-
ueHTpauus 1:2000) B Tevenue 10 muH.

Yuer MKphbl. YueT MOXHO NPOBECTH Nepen 3aKNAaQKOH B anmapaT WiK Ha
cTaguu nurMeHrauMu rnas. CyuiecTBYOT BecOBOH M 0GbeMHBI cnocoObl
yyeTa, a TaKxe clleLHaIbHble IIPHCIIOCOOeHMA OjIs Ofipefie/IeHUsI KOJIHYeCT-
Ba uKpbl. IIpH BecoBom crmocoBGe B3BelUMBAaWT He MeHee 3 NMOPUHA MK PbI
no 10-20 r xaxpas, onpenesdAoT KONMYECTBO UKPHHOK B KaXMIo# Npobe,
33TEM Cpe/iHee KONHYECTBO MKPHHOK B 1 I M C MOMOUIBI0 IPOCTOTO pacyeTa
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onpenensioT ux obuee KonuyecTBO. OGbeMHBbIH cnocob aHaNOrMyeH Beco-
BOMY, HO ONpefeNsloT KOJIHYeCTBO MKPHHOK B 1 Mu MyTeM MOAcYera HX
KonHyecTBa B 3 npo6ax no 10—50 mn kaxnas.

B xo3sficTBe XenmaTelbHO MMeTb MepHble eMKOCTH, 06beM KOTOpPBIX
COOTBETCTBYeT BMECTHMMOCTH PpbIGOBONHONH paMKH WIM HHKYOaLHOHHOTIO
AIMKa NpH yknagke B 1 1 1,5 cnos.

[pu momouH MepHO# eMKOCTH MKPY PacKJIaAbiBaioT B MHKYGaLHOHHOM
amuke (cM. puc. 8), nmpuueM B OAMH MHKYOAalMOHHBIA JIOTOK, COHEpXKalLui
4 uHKyGauUMOHHBIX MAIUUKA, CIIeQyeT MOMEHIaTh WKpY M3 OJHOH MNapTHH.
HOna cMAryeHHs ypgapos MpH 3aKJafkKe HKpbl B MHKYOauUMOHHOM anmapare
MaKCHMaJIbHO MOOHHMAIOT YypOBeHb BOMbI, @ 3aTeM MOHWXAIOT ero 10 HeoO-
XOIHMOrO.

Konrponp 3a cpemo#i. B mepuon mHKYGanMM KOHTPONHPYIOT FHOPOXH-
MMUYECKHH M TeMIlepaTypHBIH PeXXHM, pacxop BOpbl, CIEOAT 33 TeM, YTOObI
He BO3HMKJIO rpubKoBOro 3aboneBaHHA. Eciiu B BOAe NMPUCYTCTBYIOT B3Be-
IIEHHbIE YAaCTHIbI, TO, OCelas, OHU MOCTENEHHO 3aWJIHBAaIOT UKPY U BbI3bIBa-
I0T TéM CaMbIM CHHXXeHHe 3D ¢deKTHBHOCTH razoobMeHa M yBeIHYeHHEe OTXO-
ga. [loatoMy Bopy Mepen mogauyeit B MHKYOGaUMOHHBIH LeX ClielyeT Mpolyc-
KaTth yepe3 (QWIBTP HIIM OTCTOMHUK, a TaKXe yepe3 GakTepUUMOHYIO YCTa-
HOBKY.

CopepxaHHe KHCIIOpOJa ONpeneNsloT pa3 B Hemeslio, a TeMIeparypy
BOMIbI U3MEPHIOT eXXeJHeBHO B 7, 13 M 19 u.

KomndecrBo rpagyco-mueit mpu wnHKyOaumm. IIjisi BbikjieBa 3MOpPHOHOB
HeOGXOOMMO 3aTpaTHUTb OMpefieJieHHOe KOJNMYECTBO TeIUIOBOM 3Heprum (rpa-
myco-mHeit) . Heo6X0nMMO OTMETHTB, UTO JUIA KpaiHHX 3HAYEHMA TeMIlepaTy-
pbl HHKYOaLHK ONpeesMTh KOJIHYECTBO Tpajyco-HHeH MOXHO TOJIBKO NpH-
GnusurensHo (puc. 33).

Hetpynso nopcuutath, uto npu temmepatype 15 °C norpebyerca Ha
pa3BuTHe HKpbl 315, a mpu 5 °C — 450 rpagyco-nHei. OmHAKO BO MHOTHMX
ciyyasax ObiBaeT BIIOJIHEe AOCTATOYHO YCTaHOBMTD JIMILID CBA3b MeXy TeMIle-
paTypoH H pa3BUTHEM HKPbI.

Temneparypa HKpnl npu HHKyOauuH. M3BecTHO, YTO NpH CIIMIIKOM
BBICOKOH JIA NAHHOrO BUAA pbiG TeMMepaType HaGniogaercs MpexxaeBpeMeH-
HOe BbUIyIUIeHHe 3MOpHOHOB. 310
CBSI3aHO C PaHHMM YaCTHUHbIM Tiepe-
BapMBaHMEM 3alIMTHOH O060NOYKH
HKpbl NPOTEOJIMTHYECKHMH (pepMeH-
TaMH MWJIH C TNpeXOeBpeMeHHbIM €e
Pa3spbIBOM INIpH HHTEHCUBHOM [BHKe-
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Puc. 33. IpoponXMTenbHOCTL pa3BHUTHA 2

C MOMEHTa OIUIONOTBOPeHHS MO BhIKJle- e ,
Ba y pafyxHoR c¢dopenu NpH pasIHUHBIX ] 10 15
TeMIepaTy pax Temnepamypa, ¢
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HUM 3apoppiieii. JIpyroi npuyMHON npexaeBpeMeHHOro BbUTYIUICHHA MOXeT
cnyxuTb Gosiee HHTEHCMBHbIA poCcT rpHOKOB NpH BBICOKOH TeMmmeparype.

TemnepaTypa BOObl NpH HHKYOalUMH JOJDKHAa COCTaBJIATb HE MeHee
3—4 u He Bomee 13—14°C,

OnruMasibHas TeMnepatypa Wid MHKYOauuM HKpBI papyxHOH ¢openu
cocraBnser 6—10 °C.

[IpopoIKHTENIBHOCTh MHKYOaLMH MKpbl pafly)kHOH ¢openu 3aBHUCHT OT
TeMIlepaTypbl BOABI.

Temnepatypa, °C 2 45 S 7 701 13 10 12 13 157
Mpoponxurenniocte 105 80 58 44 42 48 31 24 25 19
HHKY Gauuu, CyT

WU3BecTHO, uTO MJIA CO30aHMA ONTHMAJIbHBIX YCJIOBHH Pa3BUTHA campo-
nernuu HeobGxoguma Temmepatypa Bhime 10 °C. IlostoMy BO3MOXHO mO
CTaIMM MUTMEHTAIMHU IJ1a3 MHKYOauuIo MpOBOIMTH NMPH TEMIIEPATYpe HECKOJIb-
KO HHXe, 4 MocNe 3Toi craguu — Boiue 10 °C.

KoneGauusa teMnepatyppl BO/ibl B TeYeHHe CYTOK OTPHMLATENIBHO CKa3bl-
BaloTCA Ha IMOpHOreHese.

YcraHoBiieHO, YTO pe3kHe H3MeHeHUA abBuoTHuecKHX (PaKTOpoB (TeM-
neparypbi, pH, comepxaHua KMCIOpona M Ap.) BO BpeMA MHKYOauHM HKpbl
NPUMBOAAT K pPasfNHUYHbBIM AHOMANUAM B CTpOeHMM Tena dopenu: UCKpumiie-
HMI0O H YKOPOYEHHI0O MO3BOHOYHMKA, HENOPa3BHTHIO XaOepHbIX KpbIlIeK,
00pa30BaHUIO NBYX CIHHHbIX IUTAaBHUKOB, OTCYTCTBHIO 3HAJIbHOTO IUIABHHU-
Ka u [p.

IIpuMeneHHe 3aMKHYTOro ULMKIAa BONOCHAOXKEHHS NP HHKYOanuM
HKpbl. [IpH HanWUMM BOJOMCTOUHMKA C HecTaGWIbHBIMM MapaMeTpaMH (TeM-
nepatypa, pH) HeoGXOMMMO NMPUMEHATh 3aMKHYTHIH LUMKIT BOAOCHAGEHH.
YcraHoBKa 3aMKHYTOTO 1MKJIa BOOOCHaOXeHMA JIA HMHKYOalUMH HKpBI
COCTOMT M3 CJIeyIOIIMX Y3JI0B: pereHepauudH BOMbI, TePMOCTATHPOBAHHUA,
BOAONOAAYM M HHKYGauuonHoro. Uxpa B mpouecce >KH3HEOEATENIBHOCTH Bbl-
OeNisieT He3HAUMTeIbHOe KOJNIMYeCTBO MOHOB aMMOHHMSA, OT KOTOPBIX YyCIlell-
HO MOJXET OYHLATh BOAY NPUPOOHBIA LEOJIUT — KIMHONTWIONHUT. [Ipu srom
OH BbiieNnseT B Cpely HMHKYOAauMM HOHBI KalbUHA, HEOOXOOMMbIE 1A pa3-
BHTUSA HKPBI.

[Torpe6bneHne KHCOpoaa HKpO# B NMpoliecce IMOpHOreHe3a 3HauMTEsb-
HO konebnercsa. Kpome 1Oro, KOmMyecTso AOCTYNHOTO VI MKPbI KHCIIOPO-
Ja 3aBHCHT HE TOJIBKO OT ero KOHLEHTPAaUMH B BOAE, HO H OT CKOPOCTH,
C KOTOpoil Boja ombiBaeT MKpY. [loTpeGnenne kuciopoma BO3pacraer ¢
yBellHYeHHeM pa3Mepa 3MGpuoHa. Huskoe comepxanue kucnopopma ymiu-
HAeT npolecc UHKYOalUH, a TOHH)XEHHEe €ro COHep)KaHHA HeMoCpenCTBEHHO
nepeq BbHIKJIEBOM INPHBOOMT K IpeXneBPeMEHHOMY BBIKIJIEBY cCJIaGopa3BH-
ThIX CBOOOIHBIX IMOPHOHOB.

HaunGonbuiee nmorpebiieHue KHCIOPOJA OTMe4YaeTCsA B NepHOM BBIKIIEBa —
oHo cocraBnser 0,5 mr/u Ha 100 uxpuaox. CBoGogHbie 3MGpHONBI IOTpPE6-
nawT kuciopona B 8—10 pa3 Gonbiue, yeM ukpa. Ilpn HHKyOauuH HKpbI
copepxaHue KHCIIOpOAa JOJDKHO COCTaBNIATb He MeHee 6 Mr/I.
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OGpawense ¢ ukpoil B mepuon mHKyOGamun. Jlo Hayana cragMu MUIMeH-
TaUMM I71a3 MKPUHKH UYBCTBHMTE/IbHbI K BHOpalMH M pa3iMYHbIM MEXaHH-
YeCKHM BO3[eACTBHAM, 32 HCKJIIOYEHHEM [OABYX 3TaNoB C MOHH)XEeHHOH 4yBCT-
BHTeNbHOCTBIO (Tabn. 27), MO3TOMYy Ha 3TOM 3Tane HWHKYOauuM HMKpPHHKH
[OJXHBI CMIOKOWHO JieXaTh B MHKYOanMOHHBIX anmaparax. B 3ToT nepuon
pa3BUTHA HeobGxomumo obecneynth GIarofpHATHbIE YCIOBHA Cpelbl H Ipe-
OynpexnaTb NMOABJIeHHEe CaNpoJIerHHK Ha uKpe. Bo3MoXHa pyuHas oTGopka
MOPaXKEeHHBIX MKPUHOK C TMOMOLIBI NMHHUETOB M APYTUX NMpHCnOCOGNeHHH.
Ho 310 cnuiiikoM TpyooOeMKHii Npouecc, U NO3TOMY NAHHBIA MeTO[, B HACTOA-
1ee BpeMA CTapaloTCcA He IPUMEHATD.

YpaneHHe MepTBOM MKpbl M fapyrue pbiGOBOAHBIE OMNeEpauyM C UKPOH
NpOBOAAT NOCHEe HACTYMNEHMA CTagMM NUrMeHTauuu rma3. B 3to Bpems
YCTpaHAI0T 3auieHHe. Xopouwi 3¢dekT B 3TOM ciiyyae AaeT NpOMbIBaHUE
MKPbI YUCTOR BOMO#N ¢ mMomoupio aymra. [Ipu npompiBaHHM y[ajisioTcs pas-
JIOXKeHHble KOMKH HMKPHHOK, 06pa3oBaHHbIe CONpoJsierHHeBbIMH rpHOKaMH,
MepTBble MKPUHKH, UMeEIOIMe XapaKTepHbI MATOBBbIH 1BeT. ONHOBpEMEH-
HO MyTeM MeXaHHYeCKOro BO3NEACTBUA pa3pyllaeTc BHTeIMHOBag 06o-
NIOYKa HeOIIONOTBOPEHHBIX M HEMOJNIHOLUEHHbIX MKpHHOK. Ho mia Toro
yT06bl MKPHHKH, MOMABEPriINeCs MeXaHHUeCKOMY BO3[eHCTBHIO, MpHoGpeny
MaTOoBbIi 1BeT, TpeOyeTcsi HeCKOJIbKO 4acOB, NOJTOMY Ha ClielyIOLHHA OEHb

HeoGX0AMMO NMPOH3BECTH O0TOOP i NMPOPHIAKTHKH CallpOJIerHHH.

27. Bo3MOxHOe BpeMsA Havyana U OKOHYaHus pabor ¢ Mkpoii B nepuoa HHKyGauuu, cyT

Temneparypa, °c

Craus pa3BUTHA HK pbl

6 8 10
Jo yronuenus Gnacropucka le—5-¢ le—- 3¢ l-e—2-e
OG6pacranue xentka Gnacro- 13e-15-¢ 8e—10-e 6e—8-¢
Depmo#
PocT XBOCTOBOIO OTAENA H 19-¢e-39-¢ 16-e—34-¢ 12-e—29-¢
NTUIMEHTaUMUA T71a3
Beck nepuon pa3surus oo 43-47 37-42 31-34
BbUTYIJICHUA

s mMaccoBoro orbopa MepTBbIX MKPHHOK Ha CTafMM NMUIMeHTallHH
ria3 npumeHsalor Meron ¢nortaumn. Ukpy nomMemaror B 10—12 %-Hbiit pacr-
BOp noBapeHHOW coJIH. KOHUEHTpauHio NpUMEHAEMOro pacTBopa HeoGXomu-
MO MpOBepUTh Ha HeOONBLIOM KOJIHYECTBe HKPHHOK, TaK KaK pa3mMep MKpH-
HOK, CTeleHb pa3BHUTHA W TeMINepaTypa BOAbI BIIHAIOT Ha mpouecc GIIOTALMH,
npu 310M nyuute NpuMeHats 10,7 %-Heiit pacTBOp (960 r moBapeHHOH COJIH
Ha 8 ;1 Bonp1). HenosHOlLeHHbIe HKPHHKH BCIUIBIBYT B TeueHHe 3 MHH. JTy
OflepauMio cjiefyeT MPOBOOUTbL AOCTATOYHO OBICTPO, TAK KAaK XHMBbl€ HKPHH-
KM MOTYT NOMiBEPrHyThCA OTPULATETILHOMY BO3feHcTBMI0 pacTBopa. Cyiect-
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ByeT npyroi cnocob 6opbbs1 ¢ canponerdueit (o uem OyneT HATH peus B Oaslb-
HeilllleM), MEPHOOMYECKH MKPA OOpaGaThIBaeTCi MATAXMTOBBIM 3€NEHBIM.

Yuer orxopa HKphl. B npouecce or6opa mpoOH3BOIAT MOACYET HKPUHOK
C TIOMOILbIO BECOBOrO HJIH 00BLeMHOro Meroma. YueT OTXOHAa MKPbI BedyT
N0 KaKIOMY HHKYyCaMOHHOMY ammapaty, no Kakaod pbsiGOBOOHOM
pamke.

Onpenenenue NPOUEHTa ONIONOTBOPEHHA HKPHI. JUis BefeHHA prIGOBOA-
HOro mnpouecca HeOOGXOOUMO yMeTb ONpedeNfATh KayecTBO HKPbI, 3aJI0XKEH-
HOMl Ha MHKYGalHi0 H, B YaCTHOCTH, NMPOILIEHT ee OIUIOANOTBOPEHHUA, KOTO-
PbIfl ONMpenensoT Ha CTaMH PAa3BHTHA, XapaKTepU3YIOLIEHCA HAYAJIOM MYIIb-
cCali cepama H 06ocoOleHHA XBOCTOBOWM vacTM Tena 3apopbiia (4epe3
9—11 mHefi uuxyGauuu npn Temneparype soast 10 °C). Mipo6y MKpbi nome-
AT B 5 %-HbIi pacTBOp YKCYCHOH KHCNOThl ¢ no6aBnenHeM 7 r noBapeH-
HOM comnH Ha 1 ;1 pacTBOpa. B 3TOM OcCBeTns0lIEM pacTBOpe 06OIOYKA HKPbI
obeclBeTHTCA H B HOPMAIbHO OIUIONOTBOPEHHOW H Pa3BHUBAIOLLEHCS HKpe
CTaHeT 3aMeTHOH Gesias Moynocka Tena sapopsbiua. IIpoleHT OIUTOAOTBOpEHHA
YCTaHAaBJIHBaeTCA Ha OCHOBAaHHM NpoBepKH He MeHee 100 MKPHHOK H3 Kax-
[OO# MapTHHU.

Ceer U unkyGammsa ukpsl. [log Bo3meficTBHEM MPAMOrO COJTHEYHOTO
CBeTa MKpa MNOIHOCTbIO MOrubGaer B TeyeHHe HeCKOJbKHX AHeH. MHKyGauus
HKPbl JOJXHA MPOXOAUTh B TeMHOTe. ONHAKO MpPH Pa3iIHYHOH TeMIilepaTtype
CPOK HHKYGauuu K pbl popenu MoxeT xonebarses ot 105 mo 19 cyr.

PpiGoBoy HeOGXOMMMO NMepHONMYECKH OCMAaTpHBAaTh HKpPY H IO Mepe
HaflOOHOCTH NMpPOBOAMTH C HeH pbLIGOBOAHbIE ONMepallMM M MPOBEPATb CHUCTE-
MY BOJONOJAYH.

O6biyHO 06paboOTKa OFHOro HMHKYDALMOHHOro ALUIMKA WIH pbiGOBO.-
HOH paMKH ¢ MKpo# (pyuHas oTGOpka, MPOMBIBKA HKPBI U T.[.) 3aHHMaeT
or 3 no 15 muH. Insa 310ro 0GBIMHO NPUMEHAIOT 3JIeK TPHUECKOE OCBelleHH e,
MHTEHCHBHOCTb U BPEMJ UCIONIb3OBAHHA KOTOPOro MPaKTHYECKH HE OrpaHH-
yuBalrcsi. KpoMe TOro, ycraHoBjI€HO, YTO MHTEHCHBHOCTb €CTE€CTBEHHOTO
OCBelLeHHsI B HHKYOallHOHHOM liexe HAMHOTO HHXe, YeM B NPHPOAE, H 3aBH-
CHT OT OpHEHTALMH LieXa, KOJIMUeCTBa H pa3Mepa OKOH H MOXeT ObITh pas-
JINYHOH Ha ompefeNieHHbIX yYacTKaX OOHOrO M TOTO Xe lieéXxa B OJHO H TO
XKe BpemsA cyTok (3TO pa3nuuyue Moxer coctaBinatb S0—70 u Gonee pa3).

YcraHoBIIeHO, YTO 3IMOpHOHBI pagyXHOH (openH BecbMa UyBCTBHTENb-
Hbl K [UIMTESIbHbIM CBETOBBIM BO3JeHCTBHAM [0 Havyana JyJIbCallMH Cepp-
ua, ocobenHo BO BpeMs ApobrneHHA GrmacTogucka ¥ B KOHIE FacTPYNALMH.
CywecrByer MHeHHMe, 410 cBOGOAHBIE 3MOpPHOHBI, BBIKITIOHYBLUHMECH M3
HKpbl, HHKYOHpyeMOH B TeMHOTe, HMeKT Gollee BHICOKHEe BBDKHBAaEMOCTb
H TeMN POCTa MO CPABHEHHIO CO CBOGOAHBIMH IMOPHOHAMH, BbIKITIOHYBILIH-
MHCI M3 HKPpbI, MNOJABEPXEHHOH [UIHTEJIBHOMY CBETOBOMY BO3MEHCTBHIO.
B cBA3M ¢ 3THM NpH NpOBeAeHHH pbIGOBOAHBIX ONepauuit ¢ HKPOi, cBoGos-
HbIMH 3MOpHOHaMHM H JIMYHHKAMH papyxHOW ¢opesin HeOGXOQHMO YUHTbI-
BaTh 3HaueHHe CBeTOBOro ¢akrTopa.

YcTaHOBIIEHO, YTO OCBelieHHe HKpbl 1 pa3 B [ieHb JIAMNOUKO# B 40 BaTT
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no 10-20 mMHH BO Bpemsa OOBIMHOH MPOBepKM H OTGOpa MEPTROH HKPbI
He OKa3bIBaJIO BJIIHAHUA Ha pa3BUTHE 3MOGPHOHOB.

BuikneB 3MOpHOHOB. BpikjieB MPOUCXOOMT HENOCPENCTBEHHO B HHKY-
GaumonHoM suuke. Ilon BriMsAHHEM NpoTeoNHUTHUYECKUX EepMEHTOB, BbIpa-
GaThiBaeMbIX XeJle3aMHM BbUIYIUIEeHHA, 060JI04Ka HKpbl CTAHOBHTCHA MeEHee
NpOYHO#H, YTOHYAETCA M TOJ BO3JeHCTBHMEM JIBHXEHHA 3MOPHOHA pas3phl-
Baetci. [Ipouecc ocBoGoxaeHHA IMOpHOHa OT 0GOJIOYKH Ha3bIBAETCA BbIKJIe-
BOM WIH BbUTyIsieHHeM. HopmainbHblil 3MOpHOH pa3priBaeT 060JI0YKY UK PHH-
KH NpH NOMOLLM XBOCTa.

Ilepenoc ukpsl B MHYMHOUHbIe Oacceftnbl. [Ipy H3nuiike MKpPbI B MHKY-
GalMOHHOM aMnapare WIK HeNpHCIIOCOONIEHHOCTH ero Vi BbIAEPXHBAHHA
CBOGOAHBIX IMOPHOHOB MKpa MEpPEeHOCUTCA Ha pbrIGOBOMAHBIE PAMKH B Clie-
IMajibHble MaJibKOBble OacceilHbl, Ile HCMONIb3yeTcs MCKYCCTBEHHBIH pH.
Heo6xomumMo yuMTbIBaTH, YTO NEped BbIKJIEBOM HKpa CTAaHOBHMTCA YyBCTBU-
TeJIbHOM K MEXaHHYeCKHM BO3[EHCTBHAM, MOITOMY IepeHOC MKPbI H3 MHKY-
GaLlMOHHBIX allapaToB Ha paMKH HeOOXOOHWMO NMPOM3BOAMTbL 33 HECKOJIbKO
[IHeH [0 BBIKJIEBA.

Ucnonp3oBaHHe MHKYOAaLMOHHBIX PaMOK fA3eT CllefylolHe NpeuMyuecT-
Ba: BBIKJIEB POUCXOMUT eCTECTBEHHO, CBOOOIHBIE IMOPHOHBI POBAJTHBAIOT-
cA Ha AHO GaccelHa, MepTBble HKPHHKH OCTalOTCA Ha paMKax, 6accerH He 3a-
IpsA3HAeTCA, CTAHOBUTCA BO3MOXKHBIM 3appiGnieHHe OacceitHa CBOOGOIHbIMHE
3MOpHOHaMH COIJIaCHO HOpMaM MOCaAKH.

Pamku ycTaHaBNIHBaOTCA FOPM3OHTANIBHO MO NMPAMBIM YIjIOM 10 OTHO-
1lIeHHI0 K HaNpaBJIeHUIO [TOTOKA BOMbl B ONMH PAM Ha MOJCTaBKMU HA paccTos-
HuM 5 cM oT pHa GacceitHa u 30—50 cm gpyr ot npyra. Iny6usa (7—8 cm)
JOKHA ObITh TAKOHW, YTOOBI BepXHAM 4YacTh PaMKH CJIerKa BBICTYIajla Hap,
BOJIOH.

IIpu cobnioneHHH HOpM GHOTEXHHKH COfie pXKaHHA NpOU3IBOaMTeNel, cGopa
H HHKY6auuH HKpbl OTXOA 33 NMepuon 3mMOpHOreHe3a (BKJIIOYaA HeOIUIOAOT-
BOPEHHYIO MKPY) He HOJXeH NMpeBbiath 20 % NpH COePKaHUH MPOUIBOIM-
TeJle# B TEIUIOH BOJIE.

Mhxy6ammus uxpsl B MopcKo# Boie. Bo3mMoxHa HHKyGauMa HKphl pajy x-
HO# dopenn B MOpPCKO# Boje, YEO MO3BONAET PACUIMPHTh apeasl ee BbIPALILH-
BaHHA. Jlna 310r0 npouecc HabyXaHHS MKpPbI JOJIXKEeH MPOHCXOHOHTb B Npec-
HOW BOJie, 3aTeM HKpY CileflyeT NepeBeCTH B MOPCKYIO BOMY COJIEHQCTBIO
no 10 %, ‘(onTHManbHasA coneHocTs 8 %,). 3a HecKONbKO AHel HQ BbIKIIe-
Ba COJIEHOCTb AOJUKHAa GbiTh CHHXeHa 10 5—6 %o, a B MOMEHT BbIK/I€Ba —
0o 4 %p. YCTaHOBNIEHO, YTO HAa PaHHMX CTaAMAX Pas3sBHTHA BO3MOXKHOCTbH
OCMOTHYECKOH M MOHHOW peryifalMH y pagyXHOH c¢openH OrpaHHYeHHa M
coneHocTb B 11 %, ABNAETCA AJIA Hee JIETANbHOM.

[Tpu unkyGauuu B MOPCKOil BOMe BHIKITIOHYBLIHeCA CBOGOAHBIe 3MGpHO-
Hbl pafyxHo# Qopenu nepeHOcAT cojieHOCTh B 5—7 %o, TOTOa Kak mocie
UHKYGauMH B NMpecHON Boge CONEHOCTh B 5 %o BbI3bIBaeT 100 %-nblit oTXON
CBOGOIHBIX IMOPHOHOB Ha TPEThH CYTKH.

BoinepxuBanne cBoOommbix 3aMOpnoHoB. Ilepen BBIKJIEBOM 3apombiii
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C JKEJITKOM BECHT B CpedHeM HeCKOJIbKO Oojibiie, YeM OBYJIHpPOBaBlIas
MKPHHKA, NMpUYeM Ha [OJII0 JKEJNTKA MPUXOmMTICA OKOIo 60 % ero o6iuei
Macchl.

Bbiknies nmpoBomuTcA B MHKYOGAaUMOHHBIX ammaparaX WiM B CllelJHaJIbHO
noaroroBiieHHbIX GacceitHax. IIpu BhikneBe HagoO MOMHMTb, YTO CBOGOMMBIE
3MGpHOHBI MOTpe6nsAoT ropasmo Gosbie Kucnopona, YeM uxpa. Tonmbko
YTO BBIKJIOHYBIIHeCa 3MOpHOHBI HMMEIOT INOYTH NpPO3payHOe cilerka po3o0-
BOe Teyio, 60bLION MPOJOJIrOBaThIA XeJITOYHbIH MelIOK, Ha KOTOpOM XOpo-
IO pa3THYMMbI >KUPOBbIE KAIlJIM Pa3sHOro aAuamMeTpa H KPOBEHOCHAaA CHCTe-
Ma, OXBaTbIBAIOLUAsA XKEJITOK, kaGepHble NenecTK H, Tes1o. CBOGoaHbIe IMOpHO-
Hbl CMIOKOHHO nexaT Ha GOKy Ha.nHe GacceitHa WIH MHKYOaLHOHHOIO SLIH-
Ka, H3peaKa coBepluas HebONbLUHe TepeMeILeHHS.

CBoGonHble 3MOPHOHBI YyBCTBHUTENIBHBI K CBETY M [I0 NMOJIHOTO MOOHATHA
Ha IUIaB JOJIKHBbI BbIEPXHBAThCA B TeMHOTe. B 3aBUCMMOCTH OT BeJTHYHMHBI
MK bl JUTHHa cBOGOOHBIX 3MGpHOHOB KoneGinerca ot 10 no 19 MM, a Macca —
or 40 mo 110 mr.

B npouecce BbikneBa, KoTophiit 0GbIYHO AiurcA 3—S5, HO He Gonee 10 cyT,
YCJIOBHA cpeibl OOJDKHBI ObITh TAKHMH e, KaK NMpH HHKYOauuu uxpsl. IIpH
BbIIEpXXHBAaHHH CBOOOOHBIX 3MOPHOHOB TeMIlepaTypa [OJIXKHA OCTaBaTbCcH
HEU3MEeHHOH, a ¢ MOMEHTa NIOQHATUA HA JIaB H MepexojJa Ha aKTUBHOE MMHTa-

HHe — He JOJXHA NpeBbiiats 14 °C.

B ycnoBusx HM3KO# Temmeparypsl (2—4°C) cBoGomHble 3MOPHOHDI
pany>kHon copenu He MOOHHMAITCA Ha IUIaB, He NEPEXONAT Ha BHeliHee
nuraHde H cnycra 70—80 cyr ¢ moMeHTa BhikneBa rubHYT. OnHaxO Bbinep-
KHBaHHe HX NpU 3TOH TeMnepartype A0 50 cyT He NMpemATCTBOBAIO B Oajlb-
HeiillleM TIpH MepeBOe B BOAy Temreparypoit 8—12 °C yckopeHHOMY pocTy
M pa3BHTHIO.

IIpupoct cBoGonHbIX IMOpPMOHOB C MOMEHTAa BbIKJIEBA M [0 Niepexona
Ha CMeIaHHOe MNUTaHHe Npu Temneparype 6 °C cocrapiser 4 %, a NpH 1O-
CTeleHHOM TMOBBILIIEHUH TemmepaTypbi A0 14 ° C 32 TOT Xe MepPHOA BpeMeHH —
53 %.

YCTaHOBNEHO, YTO CBOGOOHbBIE IMOPHOHDI, BHIKITIOHYBLIHECH H3 MEITKOH
MK pbl, IO CpaBHeHHUI0 C IMOPHOHAMH, BBIKITIOHYBIIHMHCS H3 K pyIHO# HKpBbI,
Gonee 3KOHOMHO pacXOAYIOT 3HepreTHyecKHe pecypchl xelnrka. Ilpu npose-
[eHHH HHKYGauuu uxpsl npH 9 °C A BBIKIIOHYBIIHXCA CBOGOMHBIX 3MO-
pHOHOB Temmepatrypa 14 °C sBnsercA ONTHMANBHOR C TOUKH 3peHHA GHO-
3HepreTMKH, OOHAKU MAaKCHMaJbHOE BbIKHBaHHe CBOGOOHBIX 3MOpPHOHOB
na6riosaeTga npu Temneparype 10—12 °C.

B mepuopn BbIKNeBa H Bblaep>XUBaHMsA cBOGOOHBIX IMOPHOHOB cCiedAT
3a TEMIepaTypoil M THAPOXMMHUECKHMM PEXHMOM, pacxooM BOIbl. Ypa-
NAT 060IOYKH MKPbI, YTOGbI He 3a0WIMCh 3aLLMTHBIE 3KPaHbl, NOTrUOIIMX
9MOpHOHOB, NMpH NMOMOLIH CHPOHA OUMILAKT 3arpA3HeHHbIE YYaCTKHU MHKY-
GaLHOHHBIX JIOTKOB H 6aCCEeHHOB.

BoixmoHyBIIMXCA cBOOOOHBIX 3MOPHOHOB cOmepXaT B MHKYOalMOHHBIX
CTeKJIOIUIaCTUKOBBIX JIOTKaX WIH B CTeKJIOIUIaCTHKOBBIX OacceiHax pas-
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mepoM 2,1x04x0,2 wim 2,3x0,4x0,2 M, cHaGXeHHBbIX 3aLUNHTHBIM CeT-
YaThIM 3KPaHOM, YCTaHOB:IEHHBIM HaKJIOHHO nepen BoOocnyckoM. Bacceit-
Hbl I BbIAEPXUBaHHA CBOGOOHBIX 3MOPHOHOB [OJIXKHBI HMETb HH3KHe
Gopra, uroGpi 3a 3MOpHOHamMM OblO 7ervye yxaxkuBatb. PexomeHpyercs
HCIIONb30BaTh CTEKJIOIUIACTHKOBBIE KBafipaTHble GacceHbl ¢ 3aK pYTJIEHHbIMH
yrnamu pasmepom 1x1x04 u 1,5%1,5%x0,4 M. Itu GaccelHbl JONKHDI
GbITh CHabGXeHbl CbeMHBIMH 3ALUTHBIMH CETYaTBIMH CTaKaHAMH, KOTOpbIE
YCTaHAaB/IMBAOTCA B NpPHAMOK B leHTpe GaccedHa BMECTO rOpH3OHTANILHOM
3aUIHTHOH CJIMBHOM CeTKH.

IL1oTHOCT, TOCanKH cocraBiser 10 Thic. wWIT/M? NpH ypOBHE BOMBI B
Oacceiine 5 cM. CBoGoaHbIe 3MOPHOHBI UyBCTBUTENIbHBI K HE[OCTATKY KHC-
Nopofa, NO3TOMY COMiepXKaHHe ero Ha BTOKE JOJHKHO cocTaBnsats 9—10 mr/n,
a Ha BbiToke — He HHxe 7 mr/n. Ilpu temmeparype 12—14 °C pacxon Bo-
abl gomkeH 6biTh paBeH 0,02 nfc Ha 1 Thic. MHUHHOK . UHTEHCHBHOCTD BOJIOOG-
MeHa B HHKYGallHOHHBIX JIOTKaX AOJDKHA COCTaB/IATh 5—6 pa3 B vac.

YcnoBusa BbIIepKMBaHHA CBOGONHBIX 3MOGPHOHOB MOXKHO 3HAYHTEIbHO
YJyYIUHTb, IPHMEHHB CleHHaJIbHbIA NMpPAMOTOYHbIA GaccelH H HCKYCCTBEH-
Hbli pH.

C yMeHblIeHHEM pa3Mepa XXeNTOYHOrO Mellka uepe3 5—7 OHeid MOKOA
cBoGOHble 3MOpHOHBI CTaHOBATCA OOJiee NMOOABIKHBIMH, M36eraior OcCBe-
IEHHON 30HBbI. ¥ HMX MOMBJIACTCA NOJIOXKHTEIbHAA TaKTWIbHAA PeaKUMA Ha
KOHTAKT, OHH COOHpAOTCA B IUIOTHBIE CTAH B MECTax HaubONBLUIErO TOKa BO-
Obl, YTO YXYAUIaeT YCIIOBHUSA ABIXaHHA U MPHBOAUT K MX rubGenu oT yayLibA.
O6GbIyHO B TaKMX CNyvyasX Mo OHY JIOTKA pacKNafbIBalOT KpPYINHYH [aJibKy,
uyToObl cBOGOAHBIE 3IMGPHOHBI I'PYNITMPOBAJIMCH BOKpYr Hee. OQHaKO MpHMe-
HEeHHe HCKYCCTBEHHOro pHda paer nyviumit 3¢¢dexT u NpH ITOM NO3BONsAET
YBEJIMMMTb IUIOTHOCTb MOCAAKH CBOGOAHBIX IMOpHOHOB mo 30 Thic. miT/m?
NMpH COOTBETCTBYIOLeM BOmooOmeHe. IIpn rmy6uHe S cM u BOgOOGMeHe
0o 8—10 pa3 B YaC MCKYCCTBeHHbI pH¢ He faeT TeUeHHI0 CHOCHTh cBOGO[-
HbIX 3MOGpHOHOB. B panmpHeiiieM no Mepe pocTa pribbl M ee MOAHATHH Ha
IIaB ypoBeHb BOAb! B BacceiiHe MOOHUMAIOT, YBeNTMUHBass paGouMii o6beM,
YCTaHaBIHBAOT HEOOXOMHMYI0 IUIOTHOCTh TOCAAKH W COOTBETCTBYIOLIHMH
pacxop, Bofbl. IIpH NMOOHATHH CBOGOAHBIX 3MGPHOHOB Ha MJIAB MCKYCCTBEH-
HbI# pH} U3 GacceitHa ynansercs.

Ilo mepe pocra cBoGomHble IMOPHOHBI TEMHEIOT, y HUX YCWIHBaeTCA
ITUrMEHTAalUMA, pa3sMepbl KeJITOYHOrO Melllka yMeHbl1aloTcs. B KOHle nepHo-
Ja BBIJEPXHBAHHA, KOTOpBId mnurca npHmepHo” 100—150 rpanmyco-mHei,
YTO COOTBETCTBYET pacCacChIBAHHIO XeNTOYHOro Meuika Ha 50 %, Tmarens-
HO KOHTPOJIHPYIOT NOBeAeHHE JIMYHHOK.

C nosBneHHeM NONOXUTENIBHOTO PeOTaAKCHCa M (HPOTOTAKCHCA BbIOEPKH-
BaHHe CBOGONHBIX 3IMOPHOHOB 3aKAHUMBAeTCA M HACTyMaeT CllefyOLLIHHA
3Tan pa3BUTHA GOpPENTH — JIMUHHOUHBIH.

B npouecce Bbifep)KUBaHMA CBOGOOHBLIX 3MOPHOHOB BO3MOXEH OTXOf,
B Npepenax 5 %.

Nonpanmpanve muumHoOK. IIpH NOABIIEHMHM INONIOXKHTENILHOTO pPEOTaK-
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CHCa JIMMMHKM HauMHAaKT nepemMewliaTsca Ha Tok Boabl. [IpH paccacbiBaHHM
XEITOYHOro Meika Ha 50 % y NMMUMHOK BO3HHMKAET NOTPeGHOCTb B JOMOJIHH-
TeJIbHOM NUTaHHH. X HauMHalOT ajanTHpOBaTh K CBETY H OJHOBPEMEHHO K
xopmy. Ecnu Gacceitibi 3aKpbiThl LIMTAMH, TO OT HUX ocBoboxaarwT no 30 %
TUIOIMAaM WIH OTKPBIBAOT 3aTeMHeHHble OKHa Hexa. CHavana CHUMAIOT LLHTHI
OKOJIO BBITOKA, YTOObI NepeMecTUTb JIMYHHOK B CTOPOHY BTOKAa BOJBI, Tie
YCIIOBHA cpefibl 6onee G1aronpHATHBI.

Ha srom 3srane pa3BuTHA NMUMHOK He0GXOOMMO HauaTh KOpMIIEHHeE.
Ha nepBoi craguM KOpMNeHMA IUIOTHOCTb MNMOCaAKH MOXET [OCTHTaTh
100 ic. wr/mM®. JInsg KOPMJIEHHA HCHONB3YIOT cCaMbie Menihe (paKuHu
craptoBoro ¢openeBoro xopma. Uto6Gpi onpegenuTb MOMEHT Hayajla KOpM-
TIEHHA, HYXXHO CJIe[UTh 32 NNOBEAEHHUEM JIMYMHOK — JIMUHHKH HaYHHAIOT IIEPHO-
IMYeCKH NMOoaHUMaThcA co AHa. KopmsaT nuumHok ot 12 mo 24 pa3 B cBetioe
Bpems cyToK. s 3TOH uenu HeoOXOOMMO HCMONb30BaTh aBTOMAaTHUYECKHE
KopMopa3naTuuku. Yucrky OGacceiiHoB cudoHOM HeoOGXOOMMO OCYILECTB-
JIATH YTPOM H BeYepoM.

[Mocne paccacbiBaHHs xeNTOYHOro Meiuka Ha S0—60 % nepBOHaYaNbHOM
BeJIMUMHDI, UTO MIPOMCXOMMT NpH Temnepatype Boawi 12 °C Ha 10-e— 14-e cyT-
KM C MOMEHTa Hayala MacCOBOro BLIKJIEBA, NHYHHKH HAYHHAIOT IOIHHMATHCA
H CHOBa onyckaTbcsl Ha gHo. 50 % nnowmanu 6acceiiHOB HOMXKHO ObITh 3aKphI-
TO LIMTAMH.

Korpa BenuuuHa >xenToYHOro Mewka cocranseT 20—25 % nepBoHayalIb-
HOH, JTMMMHKM HayYWHA}OT IUIaBaTh, He onyckasach Ha pHo. Ilepwon monHo-
ro nMogbeMa Ha IUIaB BCeX JIMYMHOK (C MOMEHTAa MOMABNEHHSA NEPBhIX JIMYH-
HOK, MOOHMMAIOLIMXCA K MNOBEPXHOCPH BOIBI) COCTaBJIAET NPUMEPHO 9
12 pmeit npu Temnepartype. Boapl 13 °C u 5—7 pHeit — npu 14 °C. 3atemue-
HHe Ha OKHax uexa yOupaiot, 6acCeHHbI OTK pHIBAIOT, HO NPAMOMN CONHEYHbIH
CBET He IOJKEH MONafaTh B 6acceilHbl.

Kak tonbko NHYHHKHM MOOHUMAKTCA Ha IUIaB, POTOYHOCTb CTAHOBHUTCH
OCHOBHBIM YCIIOBHEM YCIIeIIHOro BbipamuBanusa. HepocratouHoe konuvect-
BO M HEyIOBJIETBOPHTENbHOE KauecTBO BObI YXYALIAIOT pe3yJbTaThl NOApa-
LMBAHHUA.

[InotHocTs MOCamKH JIMYMHOK JOMKHA OBITh CHIDKEHA no 25—
30 teic. wt/M® npu onTHManbHOM Temmepatype Bombi 14—16 °C, pacxon
BOABI HoixkeH GbiTh yBenmueH ¢ 0,2 mo 0,3 n/c Ha 1 ThHIC. IMYMHOK, YTO 3Ha-
YHTEJILHO MOBBICHT HHTEHCHBHOCTH BOoo6MeHa. [locTaToyHO, YTOGBI ypOBEHb
Boapl B OaccerHe cocrasnan 0,2 M. IIpu oTCYyTCTBHM ROCTATOYHOro KOMIH-
YeCTBAa BOMbI IUIOTHOCTb MOCAAKH JOJDKHA 6bITh cHHXeHa 1o 10 Thic. /M3,
CopepxxaHne pacTBOPeHHOro KHCJIOPOAA Ha BHITOKE JOJKHO ObITh HE HMMKe
7 mr/n. Heo6xomMmMo crieuTh 3a KaueCTBOM BOIbI, TAK KaK HAJIWYHE B3Be-
LIEHHbIX BEIIECTB NpPH KOHUEHTPAUMH cBbiie 50 Mr/n NpHUBOAHMT K NOBHI-
LLIEHHOMY OTXOJY JIMYHHOK.

Jns BbIpalIMBaHHA JIMYKHOK PamyXHOH (OpesH, MOTHOCTbIO TO/HAB-
IIHXCA Ha IU1aB M AocTHrumx maccel 0,2—0,3 r; HCIONb3YIOT NPAMOTOYHBIE
CTEKJIOIUIaCTHKOBBIE Gacceinbl pasmepoM 2,5x 0,8x 0,6 u 3,7x0,7x 0,6 m.
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B HMX MOXMHO CO30aTh BHLICOKYH) HHTEHCHBHOCTb BOOJOOOMeEHa IpH OTHOCH-
TeJIbHO HM3KOH CKOpPOCTH TeYeHHA BOJBI H NPH XOpOLlIeid CaMOOYHILAEMOCTH.
[Ipy nmOgHATMHM JIMYMHOK HA IUIaB MCNOJIB3YIOT CyXOH rpaHyJIHpOBaHHBIA
KOpM — Kpynky Homep 3 (pasmepom 0,4—0,6 mM). YacToTy pazgayn ocras-
JIAIOT NIpeXHeH.

B npouecce BhipalllMBaHHA JIMMHHOK HEOOXOOMMO ClIe[IUTh 32 YHUCTOTOM
GacceiiHOB. MepTBble JIMUMHKH, OCTATKH KOPMa, IKCKPEMEHTbI yXYHIIAIOT
yclloBHA cofiepxaHus. bacceiiHpl HeOGXOOHMO YHCTHTD 2 pa3a B feHb. HeoO-
XOOMM TaKXe IOCTOAHHBIH KOHTPOJb 3a*JIMUHHKaMH. IIna npodpunakTh-
KH 3a00fieBaHHi B YCIOBHAX MHAYCTPHAJIBHOro priboBOICTBa Heob6XOOMMO
PEryjisipHo MpOBOOMTb COOTBETCTBYIOLIHE MEpOIpHUATUA, HAIpaBIEHHbIE
NPOTHB NMOABJICHHA IKTONAPa3HTOB M GakTepHaNbHBIX HHEKIIH.

[Tocne paccacbiBaHMA XeNTOYHOrO MeLIKA B MOJIHOTO MEPexona MOJIOAH
Ha BHEIUHHA KOPM HAaCTyIaeT MaJIbKOBbIi NepHox pa3BUTHA. OTXOL JIHUHHOK
NpH BbLIPALIMBAHHM C MCIIONL30BAHHEM CYXHMX IpaHYJIMPOBaHHBIX KOpPMOB
NpH HOPMAJIBHBIX YCIIOBHAX COfepXaHMA He HOkeH NpeBbsimars 10 %.

[Tpu HacTynneHuy ManbkOBOTO NMEpHOAA pa3sBHTHA JIMYMHOK IiePeBOAAT
M3 JIOTKOB HHKYOalMOHHBIX alnapaTtoB B NPAMOTOYHbIE NPAMOYrOJIbHbIE
GacceitHbl A colepKaHuA Monogu. B Tex GacceitHax, rae COmepXauch
NHYHHKH, coleayer y6paTh 3aluTHbie ceTYaThbie CTaKaHBl M YCTaHOBHTb Ha
BOOOCNYCKaX 33IUHTHbIE CIIHBHbIe peulerikH. [lepuon nmonpamMBaHusA NIHuM-
HOK myutea 15—20 cyr (250—300 rpamyco-pHeit) . [Ipy onTuManbsHeix ycio-
BHAX copepxaHuA 33 30 cyT ¢ MOMeHTa HayaJla KOPMJIEHHS MalIbKH [IOCTH-
raiot maccol 0,3—0,4 r.

BbIPAULUBAHUE PAAYXKHON ®OPENN
C ICNONL3OBAHUEM MOPCKOM, NPECHON
U CMEWAHHOR BOAb}

KoMnoHoBKka pbiGOBOAHBIX CTEKJIOIUIACTUKOBBIX €MKOCTeH pa3fiiuy-
HOTO THMA NpH GacceAHOBOM MeTONE BbIPALIMBAHHA (OPENIH C HCTONb3OBa-
HHEM OTKPBITOH MOJauYM MOPCKOH BOIbI HMEET CBOH 0cOGeHHOCTH (pHC. 34).
Pacnionoxenne 0GOpYHMOBaHMA Ha YKa3aHHBIX CTPOMTENbHBIX OTMETKAX
oBecrieunBaeT MHTEHCHBHOCTb BOooOMeHa B GacceitHax ;o 12 pa3 B yac
[IPH UCTIOJIb30BaHHH MOJIHITWIEHOBOH 3allOpHOH apMATYPhl.

lIpeMyuiecTBa BLIpalIMBaHHA B MOpCKoH Bome. Paszpurie dopene-
BOICTBA BO MHOTHX CTpPaHax Clep>XHBAeTCH HeXBAaTKOWH MPHUrofHON WA pa3-
BefieHHA ¢openH MpecHoit Boabi. B 3TOM cllyyae MPHXOMMTCH MCIOIB30BATH
Mopckylo Boay. OnHako B MecrTax, rie pacnosiokeHbl MOPCKHE CaIKOBbie
XO3AHCTBa, BOA2 3arpA3HAETCA — B Hell CKaIUIMBAalOTCA OCTATKH KOpMa,
noruGuias ppiba M ApyTrHe OPraHMYECKHe BeLIECTBA, YTO 3aYaCTYI0 NIPHBOOMT
K BCIbILIKaM 3a6osieBaHHi H HGenu ppiGbl. [ToaTomMy Bce yaule o6pamaor
BHHMaHHe Ha co3fjaHHe GeperoBnIX 6acCeAHOBBIX XO3AHCTB ¢ MEXaHHYECKOi
nofauell MOpCKOH BOAbl. MHOrHe GeperoBble XO3fHCTBa CHaGXalOTCA MOpC-
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Puc. 34. CxeMa KOMIIOHOBKH pbIGOBOIHEIX 6aCCEHHOB pa3jIMYHOIO THAA MPH HCIIONE-
30BaHHH OTK pHITOH MOOayH BOABI:

1 — BomopaclpefenuTenbHble Xeno6a; 2 — CTEKJOMIACTHKOBLIA GacceH pa3mepoM
4X4%x1 m; 3 — Gacce#in pasmepom 2 X2 X 0,8 mm; 4 — Gacceftn paamepom 2,5 X 0,7 X
X0,6 M; 5 — KoNoOHHa, Hecymas ¢epMy NepeKpeITHA; 6 — BOAOpacChpeeNHTe bH hift
6ax paamepoM 4X4X 1,2 m; 7 — BogopacnpenenTHTeNbHBIA Tpybonporon; 8 — depma
nepeK puITHA

KOH M [pecHOi BOOOH, YTO M103BOIAET NPH HEOOXOIUMOCTH MOBLILIATH B KaXK-
[0 pbIGOBOHOM €MKOCTH COJIeHOCTDb Boibl ¢ O 1o 28 %, .

HecMorpa Ha 1O utO pamyxHas ¢opens ABIASETCA NPECHOBOOAHOH Phl-
OoH, MpH OOCTHXEHHUH oOnNpeHeleHHOH MacChl OHa MOXeET afaNTHPOBATHCA
K Mopckoit Bofe. OGbIYHO ee NMepeBONAT U3 MPECHOH B MOPCKYI0 BOAY, KO-
na macca ee cocraBisier 50—100 r u Gonee. OgHako MO HEKOTOPHIM NPHYH-
HaM >xeJIaTelleH H 3KOHOMMUYECKH BBIrofieH GoJiee paHHMH NepeBO, pajLy XHOH
¢dopeiu B MOPCKYI0 BOAY. ITO [3eT IKOHOMHIO NPEeCHOH BOMbI, YBEJIHYH-
BaeT TeMIT pocTa pbiObl M yNyullldeT yCcBOeHHe elo Kopma. Mopckas BOaa B
3MMHMH NEepHOM, KaK NpaBWIO, UMeeT 6oliee BLICOKYIO TeMIepaTtypy, YeM
npecHasA, MOITOMY BaXKHbIM IMPEUMYLLUECTBOM MOPCKOIO BbIpalliHBaHUA
pagyXHO# ¢openu ABIAETCA HCNOJb30BaHHe 3MMOH TeMIlepaTypHOro pe-
KHMa MOpS, YTO JaeT BO3MOXHOCTb NPOMJIHTb NePHOM KOPMIIEHHA PbIObI H
MoNyyuTh GOnee BBHICOKMA Temnm pocTta. Tak, NpH TeMnepatype MOpPCKOH
Bofbl 7—9 °C nuuieBas aK THBHOCTb ¥ TeMIl POCTa pajiy kHOi# GOPENH OCTaI0T-
¢ mocTaToyHO BhicOKMMH. ColleHass BOHa YrHeTaeT pocT rpubKOB, Mapasu-
TUPYIOLIMX Ha pbibe, H NMpPEeNATCTBYET Pa3BHUTHIO Pa3iIHUHBIX GaKTepHalIbHbIX
M BHPYCHbIX 3a0ONieBaHMii, KOTOpble MOpaxaoT ¢opens B NpecHOM BOAE.

OnHaxo y ¢openu nosAsnsioTca 3abosieBaHUsA, XapaK TepHbie IS comep-
XaHUA B MOpckoH Bome. Jpyro# cnoxxHow npobnemMoi npM MOpPCKOM Bbi-
palMBaHUH padyxHo# dopenu ABNsAETCA ee paHHee CO3PEBaHHeE.

OcHoBHbIe YyCIOBHA NiepeBoAa B MoOpCcKyo Bony. [leperon panyixHOH
¢openu n3 MpecHOH BOABI B MOPCKYI0 ABIIAECTCA OYEHb BaXXHBIM MOMEHTOM —
B TeyeHHe NepBbIX 8 YacOB MPOUCXOAAT OCHOBHbIC (PU3HONIOrHYECKHE H3IME-
HEHHA B OpraHu3Me pbiGbl. 3aTeM cllellyeT Nepuopn cTabwin3auuH, JJIALHACA
oObniyHo 7—10 pHedt, B TeueHHMe KOTOPLIX Ipoucxoasar 6oliee MenjleHHbIE
H3MeHeHHUsA, TPUBOOALIHE B KOHEYHOM HTOre K MOJIHOH aJaNTaiHH.

[Ipu nmepeBoae pany>xHOH (pOopesiH M3 MpeCHOH B MOPCKYK0 Boay pe3Ko
cokpauwjaerca aMddy3ua KHcnopoja uepe3 xabpspi, YTO 0ObACHAETCA YMEHD-
LIIEHHEM OCMOTHYECKHX M HOHHBIX MOTOKOB, HPOXOAALUMX Yepe3 HHUX. B 310
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Bpems pafyxHas ¢openb OueHb UYBCTBHTEIBHA K yMEHBIIEHHIO KOHIEHTpA-
LMH KMCIIOpOaa B BOAC.

VCTaHOBJIEHO, YTO B MOpPCKOH BOde papyxHas ¢opelb He CHOCOGHa
NepeHOCHTh TEMIEPATYpy HHXKe 0°C, uro, OYeBHJHO, CBS3aHO C KOInar-
COM OCMOpEryJIMpyIINX MexaHn3MoB. [lopxonAwas temnepatypa i
mepeBofa papyXHo# ¢openy B Mopckyw Bopy — 6—16, a onTuManbHas —
8-12°C.

HexenarenbHO KyJbTHBHpPOBaHHEe ¢OpelH B BOAE COJIEHOCTbIO BbILIE
28 %,,. Pagyxuan ¢opens Nyyllle Bcero aJanTUpyeTcs K colleHocTH 1o 20 %o,
TaK KAaK NMpH 3TOM aKTUBHOCTh (EpMEHTOB, CBA3AHHBIX C aJaNTalMeH, OCTaer-
Al TAKO# ke, KaK M NTPH COMIe PXKAHUK B ITPECHOH BOJIE.

Jlyyuse Bcero, uroGhet psifa aganTHPOBaNach K MOPCKOM BOJIE MOCTeleH-
Ho. [locrie nmepeBola B Bogy colieHOCTbI0 OKONO 10 %, clienyer exeqHeBHO
B TeueHHe 5—7 OHeH YyBeJNWYMBaTh cOJIeHOCTb Ha 3—4 %,. YcneliHass apan-
TalMsl TaK)Ke 3aBUCHT OT pa3Mepa pbibbl H YaCTHYHO — OT ee BO3pacra M Bpe-
meHd ropa. Ilpu nepeBojme B MOpCKyl0 BOJy BbDKMBaeMOCTb pamy kHOH
dopenu MOXHO yBenHuMTb Gojlee YeM B 2 pa3a, €CIIH B CYTOUHOM palHOHe
3a 67 Hepmenb N0 MepeBOAa MOBLICHTH COepKaHHe MOBAaPEHHOH comnu ¢ 7—
8 mo 10—12 %.

HonycruMas W onmMManbHaA cojieHocTh. Huke npuBemeHb! 3HaueHus
[OMYCTHMOH COJIEHOCTH MOPCKOH BOAbI /I Pa3IHYHBIX pa3MEPHBIX Ipymn
pamy>kHOM ¢OpesH NMpH comep>KaHHH B Mopckoil Bofe Gonee 30 cyT M TeM-
nepatype 5—18 °C.

Macca puiG, r 0,15-04 | 1,5-3 5-15 15-80 bonee 80
ConeHoctb, % 5-6 10 10-12 15-17 21-25 DBonee 25

[IpoBeneHHble apanTaumM M BbIpalIMBaHHE DPAy>XKHOH (OpeNnH pazmuy-
HbIX pa3MepHbIX TPyNn npu Temnepatype ot 9 no 20 °C B TeyeHue ropna
(ucknmovasas wMioNb, aBryCcT M NepBYI0 MOJIOBHHY CeHTAGpA) MOKa3aln, 4TO
onpe/ielieHHbIE Pa3MepHble IpyMIlbl MPH CONIeHOCTH OO 18 %, MOXHO mepe-
CaXKMBaTh W3 MPECHOH BOALI B MOPCKYI0 H 06paTHO 6e3 cTyneHYaToM aKkKIu-
MAaTH3aLMH M KaKoro-n1u6o orxoma (tabn. 28).

28. 3aBHCHMOCTb CKOPOCTH POCTa OT COJIEHOCTH Cpe/ibl

ConeHocTs, % OTHOCHTENIBHBIA NPUPOCT NpH
Macca pui6, r ONTHMANBHOR comneHoCTH, %
OoMyCTHMasA | ONTHMalbHas

0,15-1 5-10 5 5-10
1-4 10 5 6-15
5-15 18 10 2-5
15-150 18 18 3-7

AKTHBHO IUIaBalOIIMX M MOTPeGNAOLMX KOPM JIHYHHOK Cpe[lHEH Mac-
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coit 0,15 r nepen 3aBeplIeHHEM- pacCaChIBAHMA JKEJITOYHOTO MeIUKa MOX-
HO BbIpalLIMBaTh B BOAE COJIEHOCTHIO 10 S5 %,. B BOde ¢ onTHMAIBHOH cOle-
HocTbio (CM. Tabn. 28) TeMn pocta MONOAM papyXHOH (opelTH MOXeT GhITb
Ha 15 % Bbille, YeM B NpecHOH, a ¢ OOMYCTHMOM — TaKHM Xe€, KaK B Ipec-
HOWM BOJE MpH AHAIOTHYHBIX YCNOBHAX H OJNMHAKOBLIX CYTOUHBIX [03aX
KOpMa.

ITepeBonuTL Momoap Maccoi 0,3-4 r B conoHoBatyl BOOY MOXHO
npu Temnepatype 1o 16 °C, a ocranbHpie pasMepHbie rpynmsi — g0 18 °C.
[Ipn OTCYTCTBHM OKCHIeHaUMH He PeKOMEHAYeTCs BbIpallUBaTh pbiby INpH
Temnepary pe Bbile 18—20 °C.

TexHonorua BpipaliMBaHuA panyxHoH d¢openu, HMeloweH HAYAUTBHYIO
Mmaccy 0,3—0,5 r, B Mopckoit Boge. BoiGop TeXHONOrHUECKOM CXeMBI BbIpallu-
BaHHA pafyXHOH ¢(OpenHd B MOPCKOH, NMpeCHON WIH CMeILIaHHOM BOOE B KaX-
JIOM KOHKDETHOM (JlyYae 3aBHCHT OT onpefelieHHbIX YCIOBHH M B IlepBYyIo
oyepedb OT He6MTa BOJOHCTOYHHKA M €ro TEMIEPAaTYpHOro H KHCIOpOH-
HOro pexxuma. B oOlimx uyeprax TeXHONOrMYeCKas cX€Ma BbIpalllMBaHHA B
MOPCKO#H BOJie MOXeT GbITh Criemytouieii: pri6a maccoit 0,3—5 r copeputcs
NpH CONeHOCTH 5 %,, Maccort 5—15 r — 10 %, (npu HaIMYMH B XO3sHCTBE
NpecHOR M MOpPCKO# Boppr), Maccoit 15—50 r — 18—25 %, cBbite 50 r —
mo 28 %, .

[Tpn xynbTHBHpOBaHMM ¢OpenH B MOPCKOH BOde HEOOXOOHMO YUHMTBHI-
BaTbh, YTO IIPH OJMHAKOBLIX YCIOBUAX PaCTBOPHMMOCTb KHCJIOPOAAa B MOPCKOM
BOJE HMXe, YeM B IpecHOM (pasHHua MOXeT gocturath 0,6—1 mr/mn).

Pe3ynbTar BbipallMBaHHS BO MHOIOM 33aBHCHT OT KauecTBa NOCagoy-
HOTO MaTrepHana, Mo3TOMy HeOOXOOHMO 06paTHTh 0COGOe BHHMAaHHE Ha yCIiO-
BUA comepxaHuA MaibkoB Maccor 0,3—5 r. Heo6xogumo cobniopath ontu-
MaJIbHBIA FUAPOJIOrHYECKHH ¥ THIPOXHMHYECKHH PeXXHM H B NIepBY10 odepelib
CJI€[IUTDb 32 Ka4eCTBOM BOJIbI, HHTEHCHBHOCTbI0 BOIOOOMEHA, @ TAKIKe [TPaBHIIb-
HO OpraHM30BaThb KOpMJieHHe. KaueCTBO BOAbl He [OJIXKHO YyXyAlIaThbCA
B TEYEHHE BCEro BPEMCEHH e€¢ [BHXEHus1 udepe3 GacceiH. KonuuectBO BO-
Opl, nopaBaeMoit B GaccediH, ompelensieTc MHTEHCHBHOCTbIO MOTpeGNieHHA
KHCIIOpOoHa phifOH M KOHLEHTpauueHd pacTBOPEHHOro KHCIOpOOAa Ha BTOKe
H BbiToke. Hano MOMHMTB, YTO HHTEHCHBHOCTb NOTpeGNeHHA KHCIOpoaa
3aBMCHT, IJIaBHBIM 06pa30oM, OT TeMIlepaTyphl BOJbI, pa3Mepa phiGbl U PexH-
Ma KOpPMJICHHUA.

IInoTHOCTL MOcasKH pbiObI OnpenensieTcss He o6beMOM OacceiiHa, a MH-
TeHCHBHOCTbI0 BOOOOMeHa. ONTHMAabHYI0 NMPOTOYHOCTH ONPEHENAOT ONbIT-
HbIM NyTEM B KaXIOM KOHKPETHOM cilyyae. [IpH ciuiIKOM BbICOKOH Npo-
TOYHOCTH pbiGa 3aTpauyMBaeT 3HAYHMTENIbHYI0 YacTh JHEPruH Ha IUIaBaHMe,
a He Ha pocT. IIpH He[OCTATOUHOH NMPOTOYHOCTH HAKAIIIHBAOTCA MPOAYK-
ThI, MeTabonuama. Ho, kak 6b110 NMOKA3aHO paHee, INIOTHOCTh NMOCAKH OIpe-
[eNAETCA He TONbKO NPOTOYHOCTBIO, TO3TOMY €e CllefyeT ONpeenATh HHOHBH-
OYaIbHO IS KaXOOro XO3AWCTBA. B OcHOBe pacueTa IUIOTHOCTH NMOCAagKH
PbIODI JIEXKHT ypaBHEHHE KHCIIOPOAHOro 6anakca.

[Ipn xynbIHBHpOBaHHH ¢GOpeNH Heo6XOAMMO YYMTHIBATH TEMIEpPATypy
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aKKJIMMAaIMH, TEPMATBHOro 1IOKa M JjeTanbHylo. [Ipouecc akkIHMaLuH
[IOJDKEH TIPOMCXOAHUTD (OCTATOYHO MEUIEHHO, YToGb1 ppiGa MOINIa afanTHpO-
BaThCA K H3MEHECHHIO TEMIlEpaTypbl. YCTaHOBJIEHO, YTO pe3KOe NMOHHXEeHHe
TemnepaTypbl pajy>kHast ¢opesb IEpEeHOCHT XyXe, YeM BHe3allHOe MOBbI-
LLIEHHE. \

CneayeT MpOABNATH 0coBy0 OCTOpOXHOCT B o6pallieHHH ¢ pbiGOH mpH
MpoBeleHUH pPHIGOBOAHLIX oOmepauyii. Y pagyxHo#d ¢OpenH, HCIbITABLUEH
cTpecc nocine npeGbiBaHNA B pyKaxX, HaGmo[aoTcs runepriukeMus u rumep-
XJIOpHAEMHA TP MaKCHMAIBHOM IpOSBJIeHMHM Yepe3 3—4 U M BO3BpaTe K
NpeXxHeMYy COCTOAHMIO Yepe3 24 u.

Ocofyi0 OCTOPOXXHOCTb HeOGXOIMMO NPpOABNATL B OOpaileHHH ¢ ¢o-
penbio MpH Mepecamxe M3 TpecHOi BOABI B MOPCKYI0, B IIDOTHBHOM cCllyyae
3TO MOXXET BbI3BaTh BBICOKMHl OTXOn pbiGbl. B mpoxmapHyio moroay pniba
OOBIYHO XOpOLLUO MepeHOCUT Bce pbl6OBOAHBIE OMepaliH, HO B TEIUIY10 H XKap-
KYI0 [TOrogy HMX NpoBeAcHHe YBeJIHUYMBAaeT ONAacHOCTb NMPOHHKHOBEHHA B pa-
Hol MHbeKUMH. PrIGOBOOHBIE ONepauMu Jyyllle MPOBOAHTb PaHO YTpOM H
BO3Bpalath pbily B eMKOCTb Kak MOXHO ObicTpee. IIpH KOHTpPONbLHOM
B3BELIMBaHHH BO M36GexaHWe TPaBMHpPOBAaHHA He CJie[lyeT CO3[aBaTh GOJIb-
1LIy10 IUIOTHOCTb TOCaJKH B EMKOCTH 151 B3BELUHBAHHA PLIODI.

OcBelieHHOCTh NpH BbipauMBaHuH ¢opern. IIpH KyNbTHBHPOBaHHH
papyxHo# ¢openu Heo6XOAUMO YYHTHIBATh Bce (PaKTOPBI, BIIMAKIIKE HA POCT
H BbDKHBaeMOCTb pbiObl. OgHMM M3 TakuX (aKkTOpOB ABNAETCA CBETOBOH
PeXHM, BIIMSHHE KOTOPOrO Ha pOCT pbiObl JajleKO He MOJIHOCTBIO MCIOTb-
3yetcd. B MONHOH TeMHOTe NPOMCXOOUT YrHeTeHHe pocTa pbibbi, a IPH KPyT-
JIOCYTOYHOM OCBELLIEHHH TeMIl POCTa HeCKOJIBKO Hyke, YeM INpH ONTHMAllb-
HOM ¢doToliepHosie. YCTaHOBIIEHO, YTO FTOOOBHKH pamyXHO# ¢openu, Haxons-
IHeCHA B TeMHOTe, HAa 50-¢ CYTKH BhIpaltHBaHUA HAUHHAIOT OTCTaBATh O TeM-
Ny poCTa OT rOJOBMKOB, BbIPALMBaEMbIX TIPH €CTECTBEHHOM OCBELIEHHOCTH,
Ha 105-e CyTKH 3TO pa3lHyMe yMeHbluaeTcs (MpHyeM KO3 HIUMEHT ynH-
TaHHOCTH H FOHaAI0OCOMATHYECKHH HHAEKC Bblllle Y pbi6, HAXOOUBLIHXCA B TeM-
HOTe) . BoipamuBanue Monopu pamyXHO# (OpeNH NpH UCKYCCTBEHHOM YUIH-
HEHMH CBETOBOIrO JHs HaeT AONOJIHHUTeNIbHO He MeHee 10 % ppibonpoaykuuy.
Hopeexckue ppiGoBOAbI B JIETHHH NepHOO NMPH MOPCKOM BbipaiiMBaHMH

JIOCOCA M Ppajly»HOH ¢ropenfi OcylIeCTBAAIOT KOPMIIeHHe pbIGbl NMPaK THYe-
CKM KpYITIOCYTOYHO.

[Ipn BeIpalMBaHUM MOJIOAM HCNOJIb3YIOT pa3iIHyHble MMOKPHITHA -IIA
GacceitHoB. CBepXy KpYI/biii' WIH KBagpaTHbIA GaccedH 3aKpbIBalOT CBETO-
HEMPOHHIIAEMOH KPBILUIKOH, KOTOpasi ynoep>KHBAaeTCA OT BpalleHHA HEHIIOHO-
BhIMH pacTskkaMH. Kprillika He JOXOOUT OO CTEHOK GacceilHa M 3aKpbIBaeT
npumepHo 70 % BOmHOH noBepXHOCTH. OHa MOXeT GbiTb BBINOJIHEHA B BH/E
KOJIba, Kpass KOTOPOro OTOrHYTbl H YXOOAT B BOAY, HHOrZa HCNOJb3YIOT
CIUIOLUHYI0 KPBILIKY C AONOJIHUTENIbHBIMH FOPH30HTAJIbHBIMH MEperopoaKa-
MH ¢ otBepcTuaMHM B HHX. [leperopoaxiy pacnonoxeHbl Ha ABYX YPOBHSIX.
IIpu cooTBeTCTBYKUIEM KOHTpONe OCBellleHHash 30Ha oGpasyercd MO MepH-
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METPY H B LIEHTpe LMTa, B HEH YACTHIbI KOpM2a IBHXKYTCA MO KPYry BMecTe
C BOJIOH.

XoT#i, KaK MOKa3bpiBaeT MPaKTHKa, 3aTeHeHHe GacCeHHOB He BIIMAET Ha
pocT panyxHoi ¢opeNn, NpM OTCYTCTBMH HaBeca Han GacceliHaMH K pbill-
KM HrpaioT MoNoXwuTelbHYyio posib. Pbiba NMpUBLIKAET XXHTh O] KPbILIKAMH
M MMTaThCAA B MOCTOAHHOM MOJIyMpaKe, YTO NMOMOTraeT W3beXaTh CTPECCOB
M CHHDKAET ee arpecCHBHOCTb.

CxopocTs Tedenns Boabl B Oaccefite. OGbIYHO CKOPOCTh TCUCHHA B npa-
MOTOUHBbIX 6acceiiHax He mpeBbilaeT 2—3 cMm/c. Qopens Maccoi Gonee 200 r
BbIJIEP)XHBAET CKOPOCTh TeueHHA a0 20 cm/c.

Bonsuias ckopocts TeweHHA (2—3 miIMHBI B C) BbI3bIBaeT Y ¢opeiu
NOBbILLIEHHBI® OOMeH BeuleCTB, 33 CYET Yero YXyOIUAWTCA 3KOHOMHYECKHE
MOKa3aTely.

Ilonaraior, yro yYeM Bbillle IUIOTHOCTb MOCaAKH PbiGbI, TeM ObicTpee
IPOMCXOOMT BBIHOC 3KCKPEeMEHTOB M OCTATKOB KOpMa Glarojgaps IUiaBa-
TENIbHOH aKTHBHOCTH pbi6. CkopocTb TeweHHA 3 CM/C CYMTAIOT ONTHMAJIb-
HOM IpH BbIpAalMBaHHM papyxHO#t ¢openn. Ilpu cxopoctu 20-30 cm/c
MHOTO 3HEPrHM YXOIMT Ha HHTEHCUBHOE TUTaBaHME.

Pacuer HeoGxomimoro komuuecrBa OaccefinoB. Onpemenuth HeoGXxomu-
MO€ KOJIHYeCTBO GacCEHHOB [U1s BbIPAIMBAHUA MOXHO CJICAYIOLLMM 06pa30M.
HonycTum, uTO KOHEuHas MIOTHOCTh MOCaAKH pbibbl cocTaBnseT 40 Kr/m,
Heo6XoIUMO BblpaCTHTb 1000 xr poiGbl, ClemOBaTeNIbHO, norpeﬁyercx
(1000:40) 25 m> paBoyero o6bema. JlonycTim, YTO KCIIONB3YIOTCA €MKOC-
™ paamepou 2x2x0,8 M, T.e. IWIOWaAb JHa -OTHOTO GacceitHa COCTABIAET
4 m?. TIpn yposue Bomb B Gacceitne 0,2; 0,3;: 0,4; 0,5 u 0,6 M obbem
BOZbI 'COCTaBHT cootBetcTBenHO 0,8; 1,2; 1,6; 2,0 u 2,4 M°. C nomompio
MPOCTBIX pPAacyeToB MOXHO OMpefeNuTs, urt0 MnoTpeGyerca 14 GaccelHOB.
IIpu rny6une Bou,m B GacceitHe 50—60 cM uMmeeTcs 3anac paGouero o6bema —

TpeByerca 25 M, a npn ypoBHe Boxpl B OacceitHe 50—60 cM pabGouuit 0GpeM
cocTaBuT 28—33, 6 M

Ipu GacceiHOBOM MeTOde BBIPAIHBAHHA (POpEsIH, eCliM 1OJaya MOp-
CKOH M MpecHOH BOIObl OCYILECTBIIAETCA MEXaHHYECKMM crnocobom, HauGo-
Nee PAUMOHANIBHO BbIPAIUBATh PHICY MPH TaKO# CTAPTOBOMH IJIOTHOCTH IO-
cagxu, kotopas Gymer Ha 10—20 % Hmke maxcumanbHoil. [Io mepe pocta
pbiObl M NpUOMMKEHHA K MaKCHMAJIBHOH IUIOTHOCTH MOCaAKH YPOBEHb BOAbI
B Gacceilfic MOJHUMETCA, YBEIHUUTCA paGoyuis o6beM M yCTRHOBHICA COOT-
BeTcTByIoWMi BoapoBmeH. Eciin BO3MOXHOCTH yBelHueHHA paGouero oOne-
Ma Bogbl B GacceiiHe McuepraHbl, TO YacTh pbiGbl OTIABIHBAETCA H BbIPALLH-
BaHMHe NIPOJOTIKAETCH.

B 3aBucHmocTn OT pazMmepa ¢opelld ypOBeHb BOIbl B 6acceiiHe AOIKEH
coctaBnATth: npu Macce 0,3—10 r — 0,1-0,2 M, npu macce 10-50 r — 03m,
npu macce 50-100 r — 0,4-0,5 M, npu macce 100-500 r — 0,5-0,8 ™,
6omnee 500 r - go 1,5 m.

K Heo6XOOMMBIM YCJIOBHAM BBIPAIUHBAaHMA ClielyeT OTHECTH OTCYTCI-
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BHe 3arpsisHEHHs BOMbI, COOEPXKAHHe PACTBOPEHHOro KHCIOpOAa HAa BHITO-
Ke He Hike 7 Mr/J1, TeMnepatypy Boapl B npenenax 4—18 °C.

B xavecTBe mpHMepa MOXHO pacCMOTpeTb NpoOliecC BbIpalUBAHUA pa-
OyXXHO# ¢openn (HavanbHass Macca 0,3 r) OO OOCTIDKEHHMA €0 TOBapHOM
MacChl B KOHKPETHBIX YcIOBHAX. Bech umkn BoipamuBaHua ¢openu B Gac-
CeHaX OCYLIeCTBIIfieTCA Ha 3KCIlepMMEHTaIbHOM JococeBoit Gase B r. ba-
TYMH C HCHOJIb30BaHHEM YEPHOMOPCKOMH, IPeCHOH M CMEIUIAHHOH BOZBI
(tabn. 29). Ilpn BbipalIMBAHUM HCMOJNL30BAIH NPECHYI0 [PYHTOBYIO BOMY
Temnepatypoii or 12 mo 19 °C ¢ copepxannem kucnopopa 0,2 mr/n u pH
7,2—7,4. I'paBHTALMOHHBIM 23PaTOPOM KOJIMUECTBO PACTBOPEHHOrO B BOJE
KHcnopona gosomuiock po 70—78 % Hacbienusa. Temneparypa MOpckoi

29. BuipamuBanue dopenu B GacceliHax B MOpcKoO#l H cMelutaHHOM BOae
MPH HHTEHCHBHOCTH BOZOOGMena 6 pa3 B wac

Temnepatypa | Copepxanue |Hacobmuenue Bo-
Macca poi6, T Bonwl, °C Kucnopopa B | Obl Kuciopo- | ConeHoctb, %o
BOzie, MI'/n ooM, %
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
ITIpodoaxcenue
[InoTHoCcTh MOCATKH, Pacxon Boasl, n/ (¢ - kr) | Orxon pbi-
Macca psi6, r Kkr/m3 6L %
CTapToBas | KOHeYHasl | CTapToBbIi | KOHeuHbIH
0,3-0,5 14 18 0,119 0,093 S
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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Bombl Kone6anach ot 8 no 25 °C, pH — or 7,4 mo 8,3. HacbieHne BOabI KHc-
JOpOAOM COCTaBINsIO 89—97 %.

Havanpuasa rmioTtHocTh nocaaxu Gbiria Ha 20 % Hibke KoHeuHOH. Haxe
NpH BbICOKOH HMHTEHCHBHOCTH BOOOOOMEHa HH3KOe COMAEP)XKaHHe KHCIIOpO-
JA B BOME He MO3BOJIIO BhIpAalIMBaTh pbiGy NpH BblCOKOH IUIOTHOCTH MO-
caaxu. Tonbko B 3UMHHH L nepHO, TIPH TemriepaType 10 ° C nnotHoCTs MOCag-
ku pgocturana 120 kr/m®. Comepxcanne pacTBOPEHHOro B BOJE KHCIOPOIa
Ha BBITOKE COCTaBJIIO 5 Mr/i.

Ilpu BblpalIMBaHMH pbIObI HEOGXOOMMO [MPOBOAMTb ee KOHTPOJIbHOE
B3BeLUMBaHHe U1 OfpefiefieHUA cpefHesi MAacChl M YCTAHOBJICHHSI CYTOYHOH
[03bI KOPMa, a8 TaK)Ke OLleHKY BIIMSHHA YCITOBHIA cOOep)KaHHs Ha poOCT pbIOBI.
Pri6y maccoii 0,3—50 r B3sewmuBalor 1 pa3 B nexagy, maccoi Gonee SO r —
1 pa3 B 15 gHeit, a 6onee 100 r — 1 pa3 B MecAu. B NMpAMOTOYHBIX Gacceit-
Hax BBIOCOpPKY Ui KOHTPOJILHOrO B3BELIMBAHHA [deNlaloT Yy BTOKaA, B cepe-
pMHe M B KOHue GacceitHa. [Ipu macce manbkoB 0,3—3 r Heo6xonumo 6paTh
3 npoGet mo 200—300 3k3. xaxnas, npu Macce Monnoau 3—10 r — 2 npo6si
no 150—200 3k3., npu macce 10—50 r — 1 npo6y no 100-300 3k3., a Gonee
50 r — 1 npo6y no 100—130 3k3. KoHTponbHOe B3BelUHBaHHE HEOGXOAUMO
MPOBOMUTh B KAXIOM DaccelHe.

B nepuon BbipaliuBaHUA MOJIOOH M TOBapHO#H pbiObl KOHTPOJIHPYIOT TEM-
NEepaTypHbid M KHUCJIOPOOHBIM peXHM, pacxom BOIbl, KOPMIICHHE H pOCT
pbiObi. ExenHeBHo 6acceffHbI OUYMINAIOT OT 3KCKPEMEHTOB M MOTHOLUMX
pbIb, MOJIHYI0 YHUCTKY GacceHOB npoM3Bogar 1 pa3 B Hepémio: IIpoBopsr
TaKXe NpOPWIAKTHYECKHE: MEPOTNPUATHA, COpPTHpOBaHME ¢OpENH H YUeT
BECOBBIM CNOCOGOM KONMHYeCTBa Qcobedt B Kaxoil pasMepHOH rpymne ¢o-
penu.

CopmupoBanne ¢opermn. s paipOHaIBHOrO KOpMJIEHHS M BO H36exa-
HHe KaHnubGanu3ma, NOSBIAIOLIETOCH BCNEOCTBHE HEPAaBHOMEPHOCTH POCTa,
dopend perynfapHO COpTHPYIOT, HAYHHAA C MOMEHTa HOCTIDKEHMS MaJlbKa-
MH cpenHeir maccsl 0,8—1 r, pa3mensas, xak NpaBWIO, Ha [Be Pa3MEpHO-
BecoBble rpymnnbi. Kaxublit pa3 nocie MpOBeAeHHA COPTHPOBAHMA Macca
pbIObI CHIDKaeTCA, TAK KaK YTpOM B 3TOT HeHb pbiby He xopMmAT. OpHako
COPTHPOBAHHE YJIYYILIaeT YCIIOBHSA BbIpal[UBAHHUA, IPUBOIHMT K Gonee paruo-
HaJIbHOMY HMCTIO/Ib30BaHHI0 KOPMOB. OCYIIECTBIIAOT e MPH NOMOLIM COPTH-
poBanbHBIX ycTpoicTB. Copepiamancs coBMecTHO ¢opeslb MO pa3Mepy He
JOJDKHAa pa3nuyathca Gosee yem Ha 30 %, yTO OmpenensieT YacTOTy NpOBe-
AcHUA COPTHPOBAHHUA.

B I'JIP cranmapToM npedyCMOTPEHO pa3fielieHHe prIGbl NpH COPTHPOBa-
HMH Ha ClleAyiLHe BeCOBble IpymIbl: Maccoit 3—4; 4-5; §; 6-8; 8-12;
12—16; 16—20; 20-30; 30-50; 50-70; 70—90 u 90 r. B nauteit cTpane
TaKOro craHpaapra Her. JIpH yxasaHHbIX B TaGn. 29 ycloBHAX BbIpaLlWBaHHA
COPTMpPOBaHHe pbIGbI M pa3fefieHHe ee¢ Ha ABe PaIMepHO-BECOBBIE TPYIINb
nposogwin no cpenHeit macce 0,8—-1; 3; 6; 15; 20; 40; 60; 80 u 100 r.

I'pynny Menkux OTCOPTHPOBAaHHBIX pbi6 IJIA yBeJIMYEHHS TeMIa POCTa
pPeKOMEHyeTCA BbIpaILMBaTh PH NOHMKEHHOM IUIOTHOCTH MOCAKH.
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I KOHTpOJiA 33 3MH300THYECKHM COCTOSIHHEM €XXeAHEBHO YHCTAT
GacceiHbI M YUMTHIBAIOT OTXOM, OCMAaTpHBaioT pblb, MO Mepe HafgOGHOCTH
NPOBOAAT NPOPUINAKTHUECKHE MEPONPUATHA.

B 3aBHCHMOCTH OT KaueCcTBa KOpMa H TeMNepaTypbl BObl GOpellb JOCTH-
raer toBapHoit Maccel 100—300 r 3a 7—14 Mec ¢ MOMEHTa 3aKJIaKH HKPbI.
B paccmarpuBaeMOM NpuMepe 3a 12 Mec BbIpalldBaHMA C MOMEHTa BbIKJle-
Ba He MeHee 70 % pbi6 gocturnu maccel 150 r. [Ipn coGmoaeHHH GHOTEXHH-
KH BBIpAlIMBaHHs B MOpPCKOH BOAE B YCIIOBHAX IKCIepHMEHTAIbHOA JIO-
coceBoit 6a3pt r. Barymu pniGonpomyKTMBHOCTD COCTaBAAJIa HE MeHee
150 xr/mM* B rom, a MakcHMATbHas pbIGONpPOAYKTHBHOCT AOCTHraja
250 xr/m3.

IIpn BLIpalIMBaHMH B COOpYXXEHHAX, YCTAHOBJIEHHBIX B MOPCKOM BOJe,
panyxHasa c¢opens Maccoit 50 r 3a 18 mec mocturaer Maccel 1—-2 Kkr, Mac-
coit 80 r 3a 9—10 mec — 0,7—1 kr, a maccoit 500—800 r 3a 8-10 mec —
2-3 kr.

BoipaumBanue B npecHoit Bope. IIpu BbipawuBaHuu GOpenH B NpecHOH
BOJE HCMONb3yIT GONee BbICOKYIO IUIOTHOCTb NMOCAAKH, YeM IIPH BhIpALUM-
BAHMH B MOPCKOH, H NPUMEHSAIOT HECKOJIBKO HHbIE NO COCTaBy KOpMa, B
OCTAJIBHOM e TeXHOJIOrHYeCKHe Npoliecchl H ppIOOBOAHBIE PHEMBI OCTAIOT-
cf TAKHMH Xe, KaK H NpH BbIPalINBaHUM B Mopckoi Bome. CriemyeT Takxke
OTMETHTb, UTO HMMEIOTCH pPa3fivuMA B MNMpodpWIaKTHKe M JedeHHH OBole3Hed
NpPH BbIPallIHBaHHH B MOPCKOH H IIpeCHOM BOJE.

BeipammBatne ¢openn B 3uMHHI nepHon. [IpH BaipauiMBaHuM ¢opesTH
3UMOM ClleflyeT YYMTBIBaTh KJIMMAaTHYECKHE YCIIOBHA H TeMIlepaTypy BOZbI
HCTOYHMKA.

[Ipu BripaMBaHHKH B MOPCKOH BOAe, KOraa TeMnepartypa 3MMOH OIyc-
kaercs mwke 4 °C, poct ¢openu mout npexpamaercd. Ilpu Temneparype
Huxe 2 °C H coneHoctH G6onee 20 %, GOpesb NepeBONAT H3 MOPCKOiH BOMBI
B NIPECHYI0, TAK KAaK IIpH HU3KOH TeMrepaType HabliogaercA COJieBOe OTPaB-
NieHHe pbi6bl.

OnpiT BbipamMBaHusa ¢openyd B 3MMHHUH NepHOA NMOKAa3aJl, YTO ero pe-
3yJIbTaT 3aBUCHT B OCHOBHOM OT TeMIIepaTypHOro U KHCIIOPOJAHOIO peKHMOB.
IIpu noxMXKeHHH TeMMepaTypbl BOAbl MHTEHCHBHOCTh MHTAHHA H TEMIT pOCTa
¢openn cHikalorca. OueBHOHO, O 3HMOBKE MOXHO FOBOPHTb TOJIbKO TOrAa,
KOrja TemiiepaTypa onyckaerca Hmxe 2 °C, mpu 6onee xe BbICOKO# TeMre-
paType NPOHCXONMT OGbINHOE 3HMHee BBIPALIMBAHHE, 32 BPEMA KOTOPOTO
Macca Tejla guﬁu MOXeT YBeJIMYMBaThca B 1,5—2 pa3a. Jlaxke npH temre-
patype 0—1 "C ¢opens notpe6nseT KOpM, XOTA oliiata ero Hu3Kas. I[Ipu
COAEP)KaHUM Kucropona Gosiee 9 Mr/n B 3WMHHIl NepHOp, IUIOTHOCTb NOCaf-
KM pbIOGbl MOXeT O6biTh yBenwueHa. C MOBbILIEHHEM TeMNeEpaTypsl BOMbI
HHTEHCHBHOCTb KOPMJIEHHA BO3pacTaer.

[Ipouecc BhIpaIMBaHUA KPYIMHOH pafyXHoW (OpeNH aHaNOrwdeH npo-
LIECCY BBIPAIIMBAHUA PEMOHTHO-MAaTOMHOrO CTaja, HO NMpOTeKaeT NMpH Gonee
BbICOKOH IUIOTHOCTH NOCAaaKH.
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KOPMA U KOPMJIEHUE ®OPENMU

B pa3nuuHbIX CTpaHax 3aTpaThl, CBA3aHHbIE C KOpMIIeHHEeM dopenn,
NpM MHTEHCHBHOM TOBAapHOM BbIpPallMBaHUM cocrapiasAwT 50-60% Bcex
MPOU3BOACTBEHHBIX PACXOOOB, MO3TOMY HEOGXOOMMO, YTOGBI KOpPMIICHHE
pbi6BI 1aBajio BBICOKHHA 3KOHOMMYECK U 3P eKT.

JHepreTHyecKass UeHHOCTh KopMa H oOmen Bemiecrs. [IurarenbHbie
BeLIECTBa, COOEpXAlWHecd B KOpMe, HOJDKHbI He TOJIBKO MOAMepXHBATh
XKU3He[eATeIbHOCTh OPraHM3Ma, HO M cnocoGcrBoBath ero pocry. C ToukH
3peHMs JHEpPreTHYeCKOH 1EeHHOCTH Haubosee BaXKHHIMM KOMIMNOHEHTAMH
KOpMa ABJIAIOTCA [IPOTEHH, KHP K YIJIEBOIBI.

Hapsapy c 6enxamu, »xupaMi W yIrTeBOJAMM BaXKHOE 3HaueHUE [UIA MOfJ-
[ep)KaHUA KU3HEHHbIX (PYHKUMA MMEIOT BUTaMHHbI M MHHEpa/bHble BelecT-
Ba. Ecny kaxoe-nm60 HeoO6xoOuMoe BeLiecTBO OTCYTCTBYeT WIH COHEepXHICA
B KOpMe B He[JOCTATOYHOM KOJIHYECTBE, TO 3TO IpeNATCTBYET HOPMAIILHOMY
PYHKUMOHHPOBAHHIO OPraHU3Ma.

UHTeHCUBHOCTE OOGMEHa BelleCTB 3aBHCHT OT Pa3/IMuHbIX (PaKTOpOB, B
YaCTHOCTH OT pa3mepa pbiGbl — 3HepreTHYeCKas NOTPeGHOCTh MENKHX pbI6
3HAYMTENIBHO BhILIE, YeM KpynHeix. Tak, npu Temnepatype 14 °C dopesns
Mmaccoit 1 r motpeGnser 480, a maccon 100 r — 330 mr/ (kr - 4) kMCIIOpOaa.
IIpueM nHWM noswiuaeT NMoTpeOneHWe 3HEpPruM Ha 25 %, a CKOPOCTb Teue-
HUA B DacceiiHe 00ycnoOBMUBAET UHTEHCUBHOCTh 0OMeHa BemecTB. [Ipu Boipa-
IIMBAHUH opeTH B cTOAYUX BOAOeMax HabnropaeTca MOTepsA TOHYCa MBILUIL,
YTO YXYZILaeT Ka4eCTBO TOBApHOH pbIGHI.

Hu3kasa KOHUEHTpalua pacTBOPEHHOTO KHCIIOPONA NMPHUBOAMT K YBeJIH-
YeHHI0 CKOPOCTH AbIXaHMA IO ONpeNesIeHHOro YpOBHA, a 3aTeM NMPOUCXOOMT
yYMEHblIeHHe CKOpocTH ofmeHa u morpeCGnenus nmmuM. [Ipu Temmneparype
16 °C u Bblle conepxaHue KHCIOPO/A BIIMAET Ha NOTpeGlieHHe UK paTy X-
HO# ¢openbio, NOCKONbPKY MaKCHMAIbHOE KOJIMYECTBO MHIUM OHa NoTpel-
nset 1npH temneparype 14 °C. Gopenb nocTeneHHO afanTHPYETICA K HU3KOMY
CO/IEPXKaHHIO KHCIOpOJd, HO NpH 3TOM He3p@PeKTHBHO HCIONB3YeT KOpM.

Msarkas BOAa MOXeET CrOCOOGCTBOBATh YBEJIMUEHMIO CKOpPOCTH OOMeHa
BCJIEICTBHE HEOCTaTKa [IBYXBaJleHTHbIX KAaTHOHOB. Bnicokoe copepxaHue
dMMHaKa M OpPraHHYeCKHX 3arpA3HUTENeil TAKXKe YBEIHYHBAeT CKOPOCTh 06-
MeHa.

Y ¢openn, ucnbiThIBaioLIei CHIBHBIA CTpecC, HHTEHCHMBHOCTh OOMeHa
MOXET CHHXaTbCA, YTO CNOcobcTByeT coxpaHeHMIo sHepruk. Tak kak cko-
pocTs obMeHa y panyxHOH ¢operH B 3HAYMTEIIbHOW CTENEHM 3aBHCHT OT
TeMIlepaTypbl, TO 3HepreTHyeckue MOTPEOHOCTH ee KONeGMIOTCA B 3aBHCH-
MOCTH OT (PIIOKTyalHi# TeMIepaTypbl BOADI.

Pagysman ¢openp momkHa NOCTHYD TOBAPHONM MAacChl O HACTYTUICHHA
NOJIOBOH 3pEeNOCTH, MOCKOJIbKY B IPOTHBHOM Cilydae GOJIbLIOE KOJIHYECTBO
3HepruM GyneT H3pacxoOBaHO He Ha pocT, a Ha ¢OpMHUpPOBaHHe MONOBBIX
NpOAYyKTOB, B pe3y/bTaTe Yero BO3pacraer KOpMOBO# Ko3pduuMeHT.

CraproBble ¥ npoayKuMOHHbie kopMa. O6MeH BewecTs y ¢openiu pas-
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HOro BO3pacTa HMeeT CBOM OCODEHHOCTH, MO3TOMY pa3paboTaHbl H BbINYC-'
KaloTCA TPH TPyNIbl KOPMOB: CTapTOBbie (IIA MOJIOAM — C MOMEHTa mepe-
XONa Ha aKTHBHOE ITMTaHHE M [0 JOCTHXKEHMA €10 MACChi 5 T'), NpOOYKIUMOH-
Hele (@A ¢opesm Maccoit S I — IO MOCTHXEHHA €10 TOBapHOR MacChl) U KOp-
Ma Ojia npousBoaMIesied. B Hacrosiuee BpemMs B NMPOMBILUIEHHOM ¢opere-

BOACTBE WCTONB3YOT NPEUMYLIECTBEHHO CyXHe TIpaHyNUpOBaHHbIE KOP-
Ma (ta6n. 30).

30. CocTaB CTapTOBBIX H NPOAYKUMOHHBIX KOPMOB AN paxyxHoii dopenn, %

U ohr PTM-6M | PrM-5B | PIM-8B 114-1 P-3a
Hrpely (mo 5)* (5-50) | &30-50) | &30-50) | ¢&30-50)

Myxka

pbi6GHas

MSACO-KOCTHas

KpoBsHas

BoopocieBas - 1

TpaBsAHaA - 4,2

M3 KYKOJIKH - -

TYTOBOTO LIeN-

Konpsapga _
Cyxofit oGpar 5.5 7 - - -
A30THCThle OTXOMbI - - - — -
KNleeBOH NpoMBILL-

Toomnat 6 38 8 15 10
XM KOpMOBBIE ,

ﬁmuuua P 5,3 16,7 7.8 21 5,3

llpor

coeBbIl 16 6,6 26 - -

NOHACONHeYHHK O- - - 25 - 54

BbIA
Menacca - - - 3 -
Wup puiGuit 7 - - - -
Macno pacrurensHoe - 3 S - 6
docdarnnst - - - 3 -
[pemukc

[o-2B 1 1 1 1 1

MHHepasn bHbI! - - - - -

XonuHxnopuz, 0,2 0,1 0,2 - -
(50 %)
JIn3uH - - - -
MeTHOHHH - - - - 3
JHeprus yCBOCHHHA, 12,6 10,8 10,4 12,1 11,2
kIx/kr

45
8,6

F-3
u.u:oo
b=l g
li—‘
W
| o -0 N

* B cko6kax naHa mMacca pbib.

Kopma copepxar Gonee 40 pa3nuyHbIX CTPYKTYPHBIX 3JIEMEHTOB, B TOM
yMCclle BHTaMHMHHBIE TPEMHKCbl, MHHEpa/ibHble BELLECTBA, AHTHOKHUCIIHTEIIH
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(ButamuH E, LEONHT KJIMHONTHIONMT W [p.), CBA3LIBAIOIIME BELIECTBA
(Yxpernsioumye KOHCUCTEHIHI0 KOPMAa), KPWIEBbIH )XHD ¥ NMUTMEHT aHTaK-
caHTHH (/I8 NPHAAHKA OKPAacKH MsAcy dopenH), JIEKapCTBEHHbIE CPeNCTBa
H ¢QepMeHTHbIe TpenapaThl (IR JieYeHHUSA H NMOBBILIEHHA 1€ pEeBapHBAEMOCTH
MUTaTeNbHLIX BeiiecTB xopma). Kpome Toro, B kopMa BBOOAT BeLIECTBa,
CO3HaKLIHe NPUBJIEKAIOLIMH 3a1aX U NMOJIOXKHUTENbHOE BKYCOBOE OULYILEHHE, —
acraparHHOBYI0 KHMCJIOTY, THPO3HH, CepHH, ITTyTAMMHOBYI0 KMCIIOTY, BAallHH,
METHUOHHH.

Cyxue rpaHynupOBaHHble KOpMa BpINycKalTca corjiacHo TY 15-613—-84
n TY 15-615—-84 xombGukopMoBeiMH 3aBogamMu MuHpbi6x03a CCCP B Bupne

KpYIKH M I'paHyn (Tabn. 31).

31. CoorBercrBue Mexay maccoil pribbl, KaiecCTBOM KOpMa
H 9acTOTOH pa3gauu CyTouHOi HOpMBI

Homep vactuny  |Bennumxa kpyn-| IlMamerp rpa- Macca pui6, r Yacrora pa3na-

KopMa KH, MM HYN1, 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 - 3,2 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

Heo6xomuMo OTMeTHTh, YTO NPOMCXOOHT INOCTOSIHHOE MNOOOpPOXKAHHE
TPaOUIMOHHBIX KOMIIOHEHTOB KOPMOB i ¢OpeNH, MO3TOMY H3bICKaHHe
BO3MOXHOCTe# 3aMeHbl OOHHX KOMIIOHEHTOB APYTHMH, OCOGEHHO neduuuT-
HO# pbIOHOH MYKH, OCTaeTCA aK TYaJIbHOH 3afaveii.

B cBA3H ¢ 3THM 3acnyxupaer BH¥MaHus onbIT I'IIP no 3KoHoMHM rpaHynupo-
BaHHBIX KOpDMOB IpH BBIPALMBAHHM MOJNIOOH (openy 3a cdeT HCMONB30BAHUSA 300MUTAHK-
TOHA M3 eCTeCTBEHHLIX BofgoeMoB. Tak, 3a 62 OHA BhIpal(HBaHUA GbUTO MCMOJIB3OBAHO
5,5 T 300MNAHKTOHA M 1 T CYXOro rpaHy/IHpOBaHHOIO KOPMa, YTO O3BOJIWIO BLIPACTHTh
200 ThIC. WIT. MOJIOAM pajgyxHo# GOpenH OQ MOCTHXEHHA el Macchl 1,5 T U NONyuHTH
3HaYHTE/IBHY IO MpH GbUID,

HNotpebnocrs pamyxaioit Gpopens B MUTATENILHHIX BellecTBaxX NMpH comep-
XKaHHH B MOPCKOH Bope. U3-3a HeOGXOQMMOCTH PEryJIMpOBaHHA HOHHOIrO
COCTaBa BHYTpPEHHEH Cpeibl COJIEHOCTh CJIeAyeT pacCMaTpHBaTh Kak akTop,
NOCTOAHHO TpebylolMii HEKOTOPBIX 3aTpaT 3HEPrHH, CBA3AHHBIX C AKTHB-
HBIM TPAHCTIOPTOM HOHOB M HEOGXONMMOCTBIO TMOJAEPXKAHHA TOMEOCTAa3a.

CylecTByeT MHEHHe, YTO NIPUYMHOH YBEJIHYEHUA TEMIIa pOCTa pajy KHOH
¢openn B coneHON BOHe ABNAETCA JIyvlllee YCBOEHHE KOpMa, a He yBeJlM-
YeHHe ero nNoTpebiieHuA.
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YcraHosneHo, YTO NpH O[MHAKOBOW CYTOYHO#H [103e TEMIl pOCTa pajiyx-
Ho#t popen npu 16 °C B npecHoit Bofie ABNAETCA MaKCHMAIBHBIM H yMeHD-
11aeTca Mo Mepe pocra coneHoctd (o 20 %,). B 10 %e Bpems npu 8 °C
TeMIl POCTa pajlyXHO#H (OpelH B MOPCKOH Bome colieHocThio 8 # 20 %,
Bblllle, YeM B NPECHOH. ITO TOBOPHUT O TOM, YTO NPH COAEP)KAHHH B MOPCKOMH
Boze coneHoctbio 20 %, u Goyiee papyxHas ¢opeiib 0COBEHHO YyBCTBH-
TeJIbHa K KOJIMYECTBY M KauecTBY KopMma. [Ipu copepxanum pamyxHoit ¢ppe-
NI B MOpcko#i Bope coneHoctbio 20 %, npu 16 °C eit TpeGyercsa 6OMbLue
MUILH, YeM TPH COMNEPXKAHHH B MPECHOH HWIM MOPCKOH BOME COJIEHOCTHIO
8 %o TIpH TOH e TeMIlepaType.

BbiscHeHO, YTO pagyHaa ¢openb, AKKJIMMHPOBAHHAA K OlpeeleHHOM
COJICHOCTH H TeMIiepaType, MoTpeGyeT MaKCMMaJlbHOe KOJIMUECTBO MHIIM B
YCTIOBHAX NPOMEXYTOUHOH cONeHOCTH 15—28 %,, MeHbluee KOJIMYECTBO —

B [IpECHOH BOIE ¥ B BOHE COJIEHOCTBIO 7,5 %o, a MUHUMAJIbPHOE KOJIUYECTBO
IIUILY — B BOJE COJIEHOCTBIO 32,5 %,

[IpexpacHbie pe3ynbTatrbl ObUIM MOJIy4YeHbI NPH BBIPALIMBAHHM PagydxK-
Hoit dopenu B Bome coneHoctbio 10 %o u 40 %-HOM copepkaHHH 6enka B
CYXoM Kopme, a B Bopme coyieHoctbio 20 %, — mnpu 45 %-HOM CONepKaHHH
Genka.

UcneiTaHne 57 KOpMOBBIX cMecell OJiA pajyHou ¢opend Nokasaio,
YTO ONTHMAIbHOE CONEepXaHHe NPOTEeHHAa B KOpMe NIpH BbIPALIUBAHHH B CO-
JIOHOBAaTO# BOMe cocTaBinAeT 46 %.

B npouecce BbIpallMBaHMA panyXHoi ¢opernH B MOPCKOH BOJE Hau-
JIyYUIMH NpHPOCT ObUI NMONy4YeH NpU CONEpPXAHKU MpPOTeHHa B KOpMeE OT
47 no 50 %.

s pagyxHo# ¢openH, BbIpaUIHBaeéMOH B MOPCKOH BOJie, HEO6X0AMMO
yBelMuMTh pauuoH no 150 % (nmo cpaBHEHHIO ¢ pauHOHOM (OpesM, BhbIpa-
IMBaeMO#l B MpecHON BOJie) .

Ilpu 3xcnepMMEHTAalIbBHOM BbIpalllMBaHMH papyXHOH ¢opend B bacceit-
HaX C HCIIOJIb30BaHHEM BbICOKOI! IIIOTHOCTH Mocani (Gonee S0—100 kr/m>)
IJI COOTBETCTBYIOLIUX pa3sMEpPHBIX IPYNI H COHEePHKAHHK KUCTIOPOIa HA BbI-
TOK€ OKOJIO 5 MI/N, KaK NpPaBH/IO, He YaBaJIOCh NMOJIYYUTh YBEJTUYEHUA NPH-
pocTa pagmyXHOH ¢OpeNH N0 CpaBHEHHIO C BbIpaUIMBaHHEM B NpPECHOH BOAE
B AHAJIOTHYHBIX YCNOBHAX. KpoMe Toro, cuMraerca, Yro IUIOTHOCTb IOCaf-
KHd pbiObl MOXeT ObIThb OOHOM M3 NPHYHH, BbI3BIBAIOILMX MOBBILIEHHLIA OT-
X0 NpH IlepeBoae B MOPCKYI0 BOAY.

IIpA BbIpamMBaHuM B MOpPCKOH Boge MOTpeGHOCTh pamyXkHOH ¢openH
B aprHHHHe NOHMWkKaerca ¢ 1,2 no 0,8 %, a CKOpOCTh YCBOEHHA 3TOH aMHHO-
KHC1oTh nagaeT ¢ 210 go 130 Mr/(xr - cyT). IIna ceroneTkoB pamy>kHOH
¢openu B Mopckoit Boze TpeGyerca Gonbiie apruuuua (1,2 % Maccel Kop-
Ma), yeM B npecHo# (1 % Mmaccei kopma). COJleHOCTh BOAbI MJIO BIIHMsET
Ha cofep)KaHHe B IUIa3Me KPOBH He3aMeHMMbIX aMHHOKHCIIOT, HO cOofepa-
HHe TaypuHa, (-ajlaHMHAa, aCMaparHHOBO# M ITIyTaMHHOBOW KMCIIOT M TJIM-
IiyHa Yy pbi6, BHIpaLINBAEMBIX B COJIEHOH BOAE, 3HAUYMTEJILHO HHXKe, YeM Yy
pbI6, BhIpalliMBaeMbIX B [TPpECHON BOJE.
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Hu3koe copmepxaHue B KOpMe XHPHBIX KHCJIOT BBI3bIBA€T NMOBBILLEHHYIO
CMEPTHOCTb pajfly>kHOH ¢oOpelld B MOPCKO#H BOAEe. YCTAaHOBJIEHO, YTO B KOPM
IJIA pajy>XHOH ¢Opesd, BbIpalllMBaeMoOil B NpeCHOH M MOpPCKO#H Boxe, Clle-
oyeT no6aBIATb pblOHIA HKHP.

IIpy MOpCKOM BbIpaWIMBAHWM pagyXHasd ¢opesb XOpOIIO YCBAHBAET
ot 14 o 20 % xupa, copepxaueroca B kopMe. Temn pocra pagyxHoii ¢o-
peJIi BO3pacTacT IIpH YBENMYEHMH CONEpKaHMA Hpa B kopme no 20%
Jaxe NPH YMEHBIUICHHH cofepXkaHusA npoTteuHa B Hem no 38 %. Kpome toro,
BbIJIO YCTaHOBJIEHO, YTO pbiBa, MONYYaBIaA KOPM C MOBBILIEHHBIM COIepXKa-
HHEM XHpa, 06n1ajaer yJlydllleHHbIMH BKYCOBBIMH KaueCTBaMH.

Bnaxaisie H cyxue KopMa. [ KOpMIIEHHsA JIOCOCEBBIX pbI6 MPUMEHAOT
KaK cyxue (comepxanme Bnaru. 11—13 %), tak u BnaxHbie (comepxaHue
Bj1ar¥ okoio S0 %) rpaHynMpoBaHHble KOpMa.

Bnaxupie rpaHynnpoBaHHble KOpMa UMeEIOT BoJlee MATKYKH KOHCHCTEH-
M0 ¥ NpHUATHBIA 3amax, 4To, BMAMMO, NpHBJIieKaeT puiby u cnocoberByer
GbicTpOMY NOTpebsieHHIo KopMa.

MHoroneTHuit onpIT NoKasaj, YTO CyxXHe TpaHyJIMpOBaHHbIE KOpPMa
o6naganT 3HAYHTENIBHBIMU NPEHMYLIECTBAMH MO CPABHEHHIO C BJIAXHBIMH.
OHH uMeroT Gollee OMHOPOOHbIH M KAYeCTBEHHbIH COCTaB, H3rOTaBIIHBAIOTCA
UEHTPANH30BAHHO, YTO MCKIIIOYAET AOMONHMTENIbHbIE 3aTPaThl Ha MPUTOTOB-
neHHe xopma B Xxo3aicrBe. Kpome toro, ux mpocro M ynoGHO XpaHHTb,
o6pabarbiBaTh M NOAABaTh B pbICOBOAHDBIE EMKOCTH, KOTOPbIE, KCTaTH, MEHb-
e 3arpAsHAICcA. IIpH 3TOM Hcnonb30BaHHe KOPMOPA3AaTYHKOB NO3BONAET
CHH3HUTb TPYHO3aTpaThl 6osiee YeM Ha 50 %.

KopMa nnisi MOpCKoOro BBHIpAliMBaHHA panykHoit dopenu. YcraHoBIle-
HO, 4TO B MOPCKOH BOJle paflyHas ¢opens AO/DKHA MOCTOAHHO NUTb BORY
WIH NOJyYaTh ee BMeCTe C IMHIIEH I KOMNEHCaUMH OCMOTHYECKHX NMOTEPD
BOAbI yepe3 Xxabpbl M KOXKy. OnHAKO NMPH KOPMIIEHUM CYXMMH  TpaHyJa-
MH (BnaxHoctb 10—13 %) pbiba, uTOGB! MEpeBapUTh HX, CaMa HOOJIXHA nepe-
pabaTpiBaTh MODCKYI0 BOZY B NpecHYI0, YTO TpeGyeT ompeneneHHbIX 3Hepre-
THYECKHX 3aTpaT. ITO ABJAETCA OOHON M3 NMPHYMH TOTO, YTO B MOPCKO# BOJE
¢ HM3KkO# Temmeparypoit (Hike 4—5°C) oTMeuaeTcs yXy/llleMMe Temma
pocra pamyxHo# ¢opesid, Tak Kak pbi6a B 3T0 BpeMs €CT Masio, 3aTpauu-
Basd Ha MHLIeBapeHHe MHHUMAIbHOE KonuyecTBO 3uepruu. [loatomy, Bepoar-
HO, NpHUMEHEHHE BJIA)KHOTO IpaHyJIMPOBaHHOIO KOpMa YIIyulllaeT MulIeBa-
peHHEe M YCBOAEMOCTb,. UTO MOXET CIOCOGCTBOBAaTh INOBLILICHHIO TeMIla
pocTa.

BnaxHbie rpaHynMpoBaHHble KOpPMa H3rOTaBJIMBAalOT M3 CBEXEH MWIH
3aMOPOXEHHOH pbI6bl C MpUMEHEHHEM KOPMOBBIX HOGABOK M CBSA3BIBAIO-
IIMX KOMIIOHEHTOB, KOTOpble He AT rpaHyJiaM pa3MbIBaThca OO0 NOTpeGite-
HUA uX pbiOOH. BnaxkHple rpaHynbl fgelleBbl, TAK KaK NPH HX H3roTOBJIE-
HMH MCIMOJNIB3YIOTCA MAaJIOLEHHasA cBexasa pbib6a M pbiGHble oTX0abl. KopMo-
BOH k03b}HUHEHT CYyXHX H BIIaXHBIX rpaHyTHPOBAHHBIX KOPMOB IpH Nepe-
cyeTe Ha CyXOe BeLlecTBO IIPUMEPHO OIMHAKOB.

Brnaxxbie rpaHynbl MOXKHO XpaHMThb B TeYeHHe OABYX CYTOK IpH TeMIle-
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paTtype 4 °C. [InutenbHOoe XpaHeHHe BJIAXHBIX IpaHyn (oo 3 MeC) OCyIeCTB-
JIAeTCA B XONOMWIBHBIX KaMepaX npu Temmneparype — 15 °C. IpumeHenue
PazIHYHBIX KOHCEPBAHTOB MO3BOJIAECT YBEJIMYHMTh CPOK XPaHEHHs BJIaXKHBIX
rpaHyJn 6e3 OXJIaXICHHUS.

B Hactosee BpemMsa pagyxHas ¢opellb He BBIPALIMBAETCA Ha COJIOHO-
BaThIX BOJax MoOcJie Mepexona ee Ha aKTHBHOE ITMTaHMe, XOTA TaKO€ BbIpa-
IIMBaHHE MMeeT CBOM INpeHmyilecTBa (B YacCTHOCTH, GoJiee BBHICOKHH TeMII
pocra peibb1). O6bIYHO GoOpeNnb NMepeBOOAT B MOPCKYI0 BOOY COJIEHOCTBIO
no 20 %, npu macce 50—80 r u 6onee 20 %, — npu macce 200—500 1 maxe
800r.

[Ipn BbIpauIMBaHUH MOJIOAM papyHOH (OpesH ¢ HCNONIb30BAHUEM CY-
XHX M BJIaXHBIX TPaHYJIMPOBaHHBIX KOpPMOB (cM. Tadn. 28) uyacte prIGHOH
MYKH, BXoasie# B cocras kopmoB PI'M-6M u PI'C-5B, 3ameHsnacy 3xkBH-
BAJICHTHBIM KOJIMHYECTBOM MOPOXKeHOi pbiGbl (CTaBpUIA), YTO MO3BOJIHIIO
HOOBECTH BNaXHOCTb Kopma 10 35—40 %. KonuyectBo BMTaMMHHOTO mpe-
MHKCa B KopMax 6bU10 yBennueHo no 2 %.

IIpu BbIpamuBahuM B BOJE COJIEHOCTBIO 5 %o M KOPMJIEHHH BIIaXKHBIMH
rpaHyJlaMH B TedeHMe 61 pnHA Monods, WMeBINas HayainbHylo Maccy 2 T,
pocturia macesl 9,6 r npu orxope 4,3 % 1 KOpMOBOM K03 PpuuuenTe (npH
nepecyere Ha BnaxHocts 11-13 %) 1,9, B T0 BpeMsi KaK NPU KOPMJICHHU
CYXMMM rpaHyJjiami pbiGa nocturia maccel 4,7 r npu orxone 11 % u xkopMo-
BOM KO3 duuMeHTE 3,2.

B pe3synsTaTe BhIpalliMBaHMA MOJIOOM PafyXHOi (opeNu ¢ MCMOJNIb30Ba-
HHEM CyXHMX M BJIaXHBbIX TpaHyjl NpU pa3iuyHo#i craproBoit macce (0,6; 2;
5,3; 14,1; 30; 50; 93 r) B Bome coneHocThio 10 18 %, GbUIO YCTaHOBIIEHO,
YTO MO Mepe pocTa phiObl pa3sHMLUA B pbIGOBOJHBIX MOKa3aTeNnax (Temn
pocTa, oTxof, KOPMOBbBIE 3aTpaThl) CIJIaXHBAeTCA, AJIA PbIGbI ¢ HaYaJILHOW
Maccoit 93 r — ABNAETCA He3HauMTeNbHOH. OIHAKO BBIpallHBaHHE MOJIOMM
maccoin 0,6—-30 r B Mopckoil BoAe C HCNONB30OBAHHEM BJIAXCHBIX TpaHyI
MMeET 3HAYHTEJIPHOE NMpeHMYLIECTBO Nepes BbIpAIMBAHHEM C HCMOJIb30Ba-
HMeM CyxuX rpaHyn. Heo6xomumo OTMETHTH, YTO YeM MeHblie HayaJibHas
Macca (openu NpU colepXaHMH B MOPCKOH BOJAE M YeM AOJIbLIE IJIHTCA
BbIpAaIMBAHHE C MCMOJIB30BAHHEM CYXHX T'paHYJIMPOBaHHbIX KOPMOB, TeM
Xy»xe ppibOBO/HbIE IOKA3ATEIH.

B Hopserun npousBopaTcs cyxHe KOpMa OJIA KYJIbTHBHPOBaHUA ¢o-
peJIH B npecHoii U Mopckoit Boxe (Tabi. 32).

Bo mHOrMX CTpaHax, Ifle KYNLTHBHPYIOT JIOCOCH WM pallyxHyio ¢dopens B Mop-
cKo#t Bojle, BbI6Op CYyXMX MM BNaXKHBIX KOpMOB onpenensierca ueHo#t Ha Hux. Men-
Kad 4 MajiolleHHas ppiba B 3TUX CTpaHaxX He’ MMeeT CMPOCa M MO3TOMY ee BLINOOHee HC-
Monb30BaTh U1l KOPMIJICHHS JIOCOCEBBIX.

Po1GHbIH api roTOBAT H3 Lenoit pbiGbl WIKH pbIGHBIX OTXOMOB ¢ HO0aB-
JIeHHeM MYPaBbHHOH KHCIOThl (2,2 % mMacchl KOpM3a) WIH CMECH MYpPaBbH-
HOM M cepHOH KHCNOT (coorBeTcTBeHHO 1,1 M 2,5 % macchl kopMa) . apiu
BbIICP)KUBACTCA Nepen ynorpeGneHneM Heckonbko Mecanes. [IponsBoacTso
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32. Xumuyeckui COCTaB CYXMX rpaHy/THpPOBARHHBIX KOPMOB

VIR KYJbTHBHPOBAHKA dopenu

[Ipo- Be3asotuc- | JHepretu- | CootHouieHHe | CooTHOMIE-
Kopm TeHH, %|XKup, %| Thie IKCT- |uecKas LeH- | NPOTEHHA XM- | HHe XHpa
PaKTHBHbIE | HOCTh 1 KT, | BOTHOTO H pac- | »HBOTHOIO
BellecTBa, %|  KKaj THTEJIBHOIO  |M pacTHTeNb
MPONCXOXKHE- |HOIO NPONC-
HuA XOXIAEHAA
CraproBblit 48 20 14 3700 86/14 88/12
Ipopykuuon- 41 20 22 3550 87/17 85/15
HuI#
40 15 26 3200 66/34 80/20

pbi6HOrO ¢hapiia OGXOOMICA B HECKOJIBKO pa3 [elueBie, YeM XpaHEeHHe
BJIO)KHBIX KOPMOB B MOPO3WIbHBIX Kamepax.

Jlyuiue Bcero mcnons3oBaTh ¢aplll U3 XHPHBIX ppI6 — LINpOTa, CKYMO-
pun. A npurorosiieHus kopma B ¢apui nobasnsT Myky (pbiGHYIo, coe-
BYI0, KPOBAHYI0), 3SHTaMHHHO-MHMHEpAJIbHYI0 CMechb M anbruHaThi. COOTHO-
weHre ¢apuia H Myku B kopme coctaBnser 50:50 wnn 60:40. Pbi6a, nuraro-
WaACA TAKHM KOPMOM, pacTeT GwicTpee,M Msco ee MMeeT GOJiee BbICOKOE
Ka4yecTBo.

Hago noMHMTDb, YTO B rojioBe WBHYTPEHHOCTAX KOPMOBO#H pbibbI cofep-
XHUTCA pAd (PepMEeHTOB, KOTOpble pa3pylUaloT BUTAMHHDBI, COAEPHKALIHECH
B MBILILAX, CeJie3eHKe, MeYeHH M ApYTHX opraHax ¢openn. OOHHM H3 TaKHX
bepMeHTOB ABNACTCA THAMMHA3a, KOTOpas paspyluaeT BHTAMHH B;, urto
MOXET NpPHUBECTH CNYCTA MeCAL, K aBHTAMMHO3Y H, ClleOBaTeNlbHO, K rHbe-
JIH pbibBbI.

KopMmnenue npowsBomureneli panyxHoit ¢openn. PazpaGoraHsr u BbI-
MyCKaloTCA CyXHe TPaHyJIHPOBaHHbIE KOPMa [ NPOM3BOAMTENEH pagy X HOH
¢openu (tabn. 33).

YcranopneHo, YTO MHTEHCHMBHOe KOPMIIEHHE CNOCOBCTBYET yBeENUYeHHUI0
KOJIHYECTBA W pa3Mepa MKPHHOK, a iIuTelIbHOe rojionaine (8 u Gonee mecs-
IIeB) OTPHLUATEJILHO BIIHAET Ha npolecc GOPMHPOBaHUA TOHAZ Y CAMOK.

CyTouHas HOpMa KOpMJIEHH PEMOHTHO-MATOYHOTO CTaJa 3aBUCHT OT
Maccel Tena puib u TeMnepatTypsl Boabl (TaGn. 34).

Kopmienne rpanynupoBanHbiMH kopmamMu PTM-8I1 (mmamerp rpanyn
8 MM) B HarymnbHbiil IEPHOI NPOM3BOAAT 2—3 pa3a B CYT, B lIpeHe PeCTOBbIH
MepHOn 3a 2 HeNeNW [0 Hayana HepecTa CyTOYHbIH pauMOH CaMLOB YMEHb-
waroT g0 0,5 % Maccel Tena, a caMoK — A0 1—1,5 % ripu yacToTe KOpMIEHNUA
1-2 pa3a B neHb. B nepuon Hepecra CaMOK NOC/Ie OTHEXWBAHUA Cpa3y HauH-
Hal0T KOPMHUTb B PEXHMe HATyJIbHOTO NMepHoAa, CaMOK, JAIEKHX OT CO3pe-
BAHMA, NMpPOJOJKAIT KOPMHTb B pexuMe npeaHepecroporo nepuopa. Ca-
MOK, GITM3KHMX K CO3peBaHHIO, HE KOPMAT.
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33. CocraB rpanyIHpOBaHHBIX KOPMOB [1f npou3BoauTenell panyxHoil dopenu, %

WrrpepueHr PI'M-15B PI'M-811 PI'M-8IIK

Myka

pbibHas 16,0 60,4 40,4

KpuieBas 32,0 - 20,0

MSACO-KOCTHas 8,0 8,6 8,6

KpOBAHas 2,5 30 3,0

TMILLIeHuYHAas 13,0 5,0 5,0

TpaBSAHasA 1,0 1,8 1,8

BOOPOCTeBaA 1,0 1,0 1,0
Cyxoit o6pat - 7,0 7,0
JIpoXkH KOpMOBEIe - 30 3,0
ltipor

coeBbIH 2,2 6,6 6,6

MOCOTHEYHH KOBBIH 5,8 - -

neHAHOHK 15,0 - -
Macno pacrurenbHoe 2,5 2,6 2,6
IIpemuxc

No-1B 1,0 - -

411 - 1,0 1,0
3Heprus ycBOeHH#, KKaj/Kr 2600 - -
SHeprus o6meHa, MIbk/kr - 12,7~ 13,1

34. Cyrounas HOpMa KOpMJ/IEHHA CYXHM IPAHYTHPOBAHHLIM KOPMOM
PEMOHTHO-M3TOYHOTO CTaAa B NEPHOA HArYa, % MacCel Tena

[}
Temnepatypa soasl, C
Macca pb»i6, kr

5-10 10-15 15-20

0,3-1 1,5 2
Bonee 1 1 1,5

[ SV

Hopma KopMileHHA CaMLIOB B NEpHOI MEXIY B3ATHAMH CllepMbI COCTaB-
nser 0,5 % maccel Tena, kopMar ux 1—2 pasa B geHs. KopmiieHue mpekpa-
AT 32 2 CYT OO B3ATHA ciepmbl. Ilocie oKOHYaHHA HepecTOBO# Kamma-
HUH CaMLOB NEpPEeBOAAT Ha PeXHM HaryJipHOro nepuopa. Kopmosoin ko3g-
(QUUMEHT NpH KODMJIEHHMH NPOM3BOJUTENIEH CYXHM KOPMOM COCTaBIsA€eT
1,8—3. Hapo noMHHTb, YTO Ka4eCTBO M KOJIMYECTBO NOJIOBBIX HPOLYKTOB
y papyxHoH ¢opelin onpenensoTcs KayeCTBOM KOpMa M ero 103H pOBaHHEM.

Kopmnenue ¢dopemn pa3Horo Bo3pacta. OT NpaBHIBHOTO KOpPMIICHHS
BO MHOTOM 3aBHCHT 3KOHOMHUYeCKas 3P(PeKTUBHOCTb BbIPALLIHBAHMA DbIOHI.
KopMm pmomxeH mO3MpoBaThCsi B 3aBHCHMOCTH OT €r0 pelenTypbl H pa3mepa,
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(H3HOIIOrMYeCKOrO COCTOAHMA pbIObI, TeMNepaTypbl BOOBI M COMEPXKAHHA
B Hel kucnopopa. U3bbiTouHoe KOpMIleHHe NMPHBOOUT K HENPOH3BOIMTEIDb-
HbIM 3aTpaTaM KOpPMa M 3arpA3HEHHI0 BOIbI, HEAOCTaTOYHOE — K HENOJIHOM
peaIM3aLMH MOTEeHUHATIbHBIX BO3MOXHOCTeH CKOpPOCTH pOCTa phIOHI.

CywecTBYIOT pa3niHyHbie METOAbI OfpenesieHUA CYyTOYHOH HOPMBI KOpM-
JIEHUA pbibbi.

QopeneBoab! yalle BCEro MONb3YIOTCA TaGIIMUHBIMH METOJAMH pacyera
CYTOYHBIX HOPM KOPMIIEHHA, XOTA OHH, KaK M MNepeyucieHHble BhIIlIE METO-
Obl, He JIMLUEHb! HeAOCTaTKoB. HeOGXOOHMO OTMeETMTH, YTO KaXcIas M3 KOp-
MOBbIX TabnuI pa3paboTaHa MIA ONpedeNIeHHOTO KOpMa, XapaKTepu3yio-
IErocA OMpeNeNIeHHbIM COCTABOM H JHepreTHYeCKOM LEHHOCTBIO. TaGuipb
COCTaB/IeHbl Ha OCHOBAHMM pACYCTHHIX ¥ IMIIUPMYECKMX MNaHHBIX. B Hux
OaHbl FOTOBBIE ONTHMAJIbHbIE BEJIHYHHBI CYTOYHBIX HOpM (B % Macchl pbl-
Gbl) B 3aBUCHMOCTH OT TeMIIEPaTypbl BOMbI, Macchl pbIGbl K SHEPTeTHYECKOH
LIEHHOCTH KOpMa.

KopmoBbie TaGnuupi (1a6n. 35) pa3pabGoTaHbl [ii KOPMOB, COMlepXKa-
wux He meHee 38—40 % cpiporo mporteuHa ¥ 2,5—3 ThIC. KKJI/KI OGMEHHOH
sHepru. Ecnu kopma He orBevaioT 3THM TpeGOBaHMAM, TaGNMLbI NMpHMe-
HATb HEJIb3A.

Ilpu ucnonb3oBaHuM pa3pabOTaHHBIX B Hallled CTpaHe CYXHX TpaHyJIH-
poBaHHbIX KopMoB (cM. 1abn. 30) pexomeHpyercs obpallaTbca K KOp-
MOBBIM Tal/lMLaM, COCTaBJIEHHBIM Ha OCHOBaHHHM 3MITMpHUYECKHX [aHHBIX
(ta6n. 36).

B I'IP, roe akTHBHO pa3BuBaeTca ¢openeBOACTBO, Takxke pa3pabora-
Hbl TaGNHIIBI CYTOYHOM HOpMbI KOopMiTeHMs (openn (1abi. 37).

[Ipy MCMONB30BAHHM BNIAXKHBIX I'paHYJIHPOBaHHBIX KOPMOB (BJIaXHOC-
1610 35—40 %), U3roTOBJIEHHbIX Ha OCHOBE OTEYeCTBEHHBIX peLeNTOB, CYTOY-
HaA [03a KOopMa HoJkHa GbiTh yBenuueHa Ha 40 % nmo CpaBHEHHIO ¢ JO30H,
YKa3aHHOM B TaGnuiie.

3acnyxuBaeT BHMMaHHA ONBIT LIBeACKHX PpbIGOBOLOB IO KOPMICHHIO papyX-
Hoit ¢openn maccoit 50-1800 r npu BeIpamMBaHME B GacceitHax o6bemom 100 M
500 m3, nachnileHWH BOMBI Kucnoponom okono 100 %, pH uyte Gonee 7 ¥ mocros-
HOM KOHTpOne 3a TeMIEpaTypoil BOABL BbUI HCIIONB30OBaH CyXOW I'paHyHpPOBAaHHBI
KOPM C cofepxXaHHeM chblporo nporenmHa 36,5, xupa — 16,5, yrneBono — 27,5, Bna-
™ — 10,5 %. 3HepreTnyeckas HeHHOCTh Kopma — 3260 kkan/kr o6meHHOH 3HepHUM.
CyToyHas Hopma Obina 61M3ka K HOpMe KOPMIEHHs O mnonHoro HaceiueHus. Tlpn
CKapMIIuBaHUM OCHOBHOM M03bl, 3aBucAllel oT macchl peiGbI M TeMNepaTypbl BOAEI,
NONb30BaNHCh KOPMOPA3[JATYMKOM, 3aTeM BeYepoOM BPYUHYIO BbIIaBaNH MOCNeOHION
Ho3y kopma. Ilpn TakoM pexume KOpMiieHHsa (openb Monyyana MaKCHMYM KopMma IpH
Cro MHHMMaNBHEIX noTepsix. KopmoBo#i koadduunent cocrapnsn 1,5-2. Oxka3sanocs,
yro HauGonbluuA_npuBeC GbUI MojiyYeH Tipu Temiepatype 14 C, B TO BpeMA KakK IMpH
Temiiepatype 16  C pe3ynbraT 6bin HecKolibko Xxyxe. Iipupoct npn temnepatype 18 C
OKa3ajics paBHLIM IPUPOCTY, MoNyuYeHHOMY IpH TeMmieparype 10—12 ~C. ITo roBOpuT
O TOM, YTO B JaHHBIX YCNoBHAX Haubonece mopgxopsiieit oka3anach Temlcpatypa 14—
16 "C, a Gonee BbICOKaA TeMIepaTypa OKa3biBalla Ha phify CTpeccOBOe BO3HeHCTBHe.
Ha ocHoBaHMH nonyueHHbIX JaHHbIX 6bINIa COCTaBleHa Tabnuua Cy TOYHbIX HOPM KOpMile-
HHA (1a6n. 38), nipn 3T0M KOpMOBO# Ko3PpduumeHT coctasun 1,6.
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38. Cytounas HopMa KOPMIICHHA DOPE/IH CyXHM rPaHyIHPOBAHHBIM KOPMOM
IHepreTHIeckoil neHHocToio 3260 xxan/kr, % mMacce! Tena

Temneparty- CpenHsas macca peib, T
m,°C

50 100 200 400 800 1200 1600 1800

2 0,25 023 0,08 0,10 - - - -
4 0,36 0,33 0,27 0,17 0,04 -~ - -
6 0,63 057 049 0,35 0,19 0,09 0,02 -
8 1,16 1,07 092 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 3,12 257 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
16 443 385 3,14 245 1,91 1,68 1,55 1,47
18 285 2,57 2,17 1,72 1,31 1,12 1,01 0,93

Kpowme Toro, 6b11 paccunran npupoct ¢popenu (tabn. 39).

39. CpenHecyTouHblii NPHPOCT GOPeNH B 3aBUCHMOCTH OT TEMIIEPATY Pbl
U cpeHeil Macch! phiGbl NPH HCTIONB30BAHHH KOPMa
3HepreTH4ecKoii uenHocrsio 3260 xxan/xr, % macchl Teaa

Temnepary- Cpenusas Macca pbib, I
pa, °C '

50 100 200 400 800 1200 1600 1800

2 0,06 0,04 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 3,00 2,56 2,05 1,57 1,21 1,06 0,98 0,92
16 2,77 241 196 1,53 1,19 1,05 0,97 0,92
18 1,78 1,60 1,35 1,07 0,82 0,70 0,68 0,58

[IpuBeneHHble B Tabn. 38 u 39 pmaHuble ABNAIOTCA ML OPHEHTHPOBOU-
HbIMHU. B 3aBHCHMOCTH OT KayecTBa MOCAJIOYHOrO MaTepuana, yCJIOBHii BHeELI-
HeHd cpenpbl, cOCTaBa KOPMa M €ro 3HepreTHYeCKOH IEHHOCTH, CAHUTAPHOrO
COCTOAHHUA, 30OPOBbA pbIObI, TEXHOJNIOTMH KYJBTHBHPOBaHMA W T.[. YKa-
3aHHble B TabIMMLUAX BEJHYHHBI HEOOGXOJMMO KOpPPEKTHpPOBAaTb, T.€. YUMTHI-
BaTh creuMdHUYecKHe YCNOBUA pa3NuuHbIX dopeneBbix Xo3aicTB. [Ipu BhI-
paiMBaHuu ¢openn B OacceiHax Heobxogumo ypaensarb 6GonblLIOe BHHMA-
HHe KOpMOBOMY K03¢(PHIHEHTY, TAK K3aK OH fABNAETCA IMOKa3aTejieM Co-
CTOSIHMA Nponecca BbipalHBaHUA. OGBIYHO OjIf CyXOro KOpMa OH COCTaB-
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naer 1,2-2. KopmoBo# k03dpdHUMEHT BO3pacTaeT C YyBEJIMYEHHEM Mac-
CbI PLIOBI.

Ecny 3HepreTHYeckasi LEHHOCTb KOpMa, HMMEIOLUEroci B XO3AHCIBe,
HWKe (MM BbIIIE) HEPreTHYECKOH LEHHOCTH KOPMa, B pacyeTe Ha KOTOPBIH
cocTaBneHa Tabn. 36, To CyTOYHas HOpMa [OJDKHAa ObiTh yBesnueHa (WIH
yMeHbILIEHA) OTHOCHTENbHO TaGNMuHBIX 3HaueHwdt. I pacyera crenmyer
HCNOJb30BaTh popMyIny

x =ab/c,

rge X — CyTOYHas HOpMa HMelolllerocs KopMa, % maccel Tena peibbl; @ — 3Hepreru-
YyecKasi LeHHOCTb kopMma (cM. Ta6m. 36 — 3000 unu 2500-2600 kkan/kr); b — cyrou-
Hasg HopMma KOopmieHHA (CM. TaGnm. 36) B 3aBHCHMOCTH OT MAacChl M TeMmmeparypbl, %
MAacCel Tena paibbl; ¢ — 3HepreTHyYeckas UeHHOCTh HMeWOLLErocs B XO3AACTBe KOpMa,
KKan/Kr.

Kopmurs ¢opens creayer rakum o6pa3om, yrobs1 OHa MOra MOINOILATD
MUY NOUTH cpa3y nociie pa3jgauM. B GomnpluuMHCTBE OTeyeCTBEHHBIX Goperie-
BbIX XO3RHCTB KOPMJIeHMe OCYILeCTBIIsAeTCA BpyuHy1o. KopM Hano craparbcs
pa36pachiBaTh TaK, YToObl BCce pbIObI MMENIH BO3MOXHOCTb MOJIYUHTb €ro.

[Ipu HempaBwIbHOM ONpenereHUH WIM B3BELUMBAHWH CYTOYHOH HOPMBI
KOpMa A Kaxporo 6GacceiHa 3¢ ¢eKTHBHOCTD KOPMIIEHHA CHUXAETCA.
Kpome TOro, Ha 3¢ddexTHBHOCT KOpMJIEHHA B ¢OpesieBbIX XO3AHCTBAaX
OTPHMUATENIBHO BJIMAKOT BBICOKME IUIOTHOCTH MOCafKM, aHTUCAHWMTapHbIE
ycnoBus, Gonblias pa3HOKaYeCTBEHHOCTh pbi6 B GacceitHe, 6ONe3HH, HU3K UM
YPOBEHb BOAOOOMEHA, HU3KOE CO/IEpP)KaHWe KUCIIOpOAa B BOJE H T. .

B cBA3M ¢ TeM uTO pacxogpl Ha KopMa miA ¢openH COCTaBlAwT [0
60 % BceX pacxOfOB Ha €e¢ BbIpallMBaHWe, NpoOblieMa palMOHAIBHOTO MX
HCTIONb30BAaHUA M JIKOHOMMH CTOMT 0cobBeHHO ocTpo. [Ipu kopmitenuu ¢ope-
JIM HeoOXOOMMO YUMTBIBaTb, YTO pa3Mep IpaHys [Ajif MOJIOAM [UTHHOH 4—
20 cM gonxeH cocTaBnATh OoT 2,2 10 2,6 % paunbl Tena (mo CMmurty), yro
COOTBETCTBYET pa3Mepy pOTOBOro OTBEPCTHMS M PACCTOAHHIO Mexuy Xabep-
HbIMM ThIYMMHKaMH Y pajgysxHoii ¢popenu (cm. 1abn. 31).

Pui6y nyviie KOpMHUTb YacTO MeJIKMMH nopuuAMH. YeM Menbllle pbiba,
TEM Yallle ee HafJO KOPMHTb.

[Ipn HU3KOH TeMmepaType 4YacTOTa KOPMIIEHMA MOXET COCTaBJIATb OT
1 pasa B cyTku g0 1 pa3a B Hemenw. I[Ipu noBbIlIeHHM TeMIlepaTyphl 1O
20 °C uMCNO KOpPMIIEHMEA HYXHO COKpaTHTh, a nipu 22 °C — npexpatuth
KOPMJIEHHE NOJIHOCTHIO.

[lepexoguts Ha KOpM [pyroro pa3mMepa WiM THIA CJIedye€T MOCTe[IeHHO
B TeueHue 3—5 pHeH. B ciyyae HeoOGXOOMMOCTH HYXXHO NIDUMEHATD CII€LHAIIb-
Hble JleueGHble rpaHyJIMPOBAHHbIE KOpPMa HIIH CMeCh JIeUeOHBIX KOMIIOHEHTOB
oA JobaBKH BO BJIaXKHbIe FPaHyJIbl.

Kopmurs ppiby crielyer Kaxnbld JeHb, TAK KaK IepepbiB B KOPMJIEHHH
BeJleT K YMEHbLIEHHIO €e MacChl.

Cnepyer co3paBaTh ONTHMAIbHble YCIOBHMSA [JIA BBIpAlIMBAHUA H OCY-
LIECTBJIATb NMOCTOSHHBIH KOHTPOJIb 32 TeMIlepaTypoH BOMAbI H ee KojebaHus-
MM, COfiepXaHHeM KHciopona B Bone, pH, armocdepHbIM 1aBlieHHEM ¥ T. 1.
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HeobGxomumo cobniogaTh npaBwia XpaHeHMs KOPMOB, YYMTHIBAaf, LTO
KayeCTBO KOpMa NIpH XpaHeHMH Gostee 3 Mec yXynuiaeTca. ECliu KpolunMoCTb
KOpMa cBbillle 1 %, TO KOPM Clle[yeT OTAETHTb OT KPOLUKH, YTO CHU3UT KOp-
MOBOH K03} HIMEHT ¥ YNYULIMT KauecTBO Boabl B 6accerHe.

Ecnu peiba He cpemaeT 3a CyTKH IOJIOKEHHOE KOJIHYECTBO KOpMa, TO
ClIedyeT BBIAAICHHTH, ITIOYeMY 5TO MPOMCXOOMT — MPWYMHOH MOXeT ObiTh MJlO-
X0e KauecTBO BOAbI WIH 3a6oneBaHue. UroOel pb16a NpHBLIKANA K ONpe/ieieH-
HOMY peXHMY KOpMJIEHHA, PEKOMEHIYETC MPOBOAMTH €ro NMpHGIIM3UTENIBHO
B OJIHO U TO Xe€ BpeMH.

Havano xopmienus,, NepHO MpPHyuYeHHs JIMUMHOK K MCKYCCTBEHHOMY
KOpMY ABJIAIOTCA OYEHb BaXKHbIMH MOMeHTaMHu. Ecnu ycnoBus copepxaHus
JIMYHHOK B OaccedHe He COOTBETCTBYIOT UX OHONOrHYeCKHM NOTPeGHOCTAM,
TO OHM OTKAa3bIBAIOTCA NPHHUMATH KOPM, XYOCIOT U FTHOHYT.

CywecTByIOT pa3nuuyHble TOUKH 3peHMA Mo MnoBoay 3¢ ¢eKTHBHOCTH
PYUHOTO ¥ aBTOMATHYeCKOTO KopmieHus. OmHu pbIGOBOMOBI CYMTAIOT, YTO
TIpH KCNOJIb30BAHUM aBTOKOPMYILIEK pacxofayercsi Goublille KOopMa, YeM IIpH
pYYHOM KOPMIJICHHH, [IpyTHe NpHAEPXKUBAIOTCA NIPOTHBONOIOXKHOIO MHEHHA.
Ho GecciopHo TO, UTO 3aTpaThi TpyZda NpHM HCNONb3OBAHMM KOPMYLlIEK 3Ha-
YMTENIBHO CHWXalTCA. [IpUMeHeHHs aBTOKOPMYLIEK I103BONfiET OCYIIECTB-
NATb KOPMJIEHHE JIMYMHOK- ¥ MOJIOAM OO 24 pa3s B CYTKH, 4 NIPH MCIIONB30OBA-
HUM UCKYCCTBEHHOTO OCBELUEHHA — B HOYHOE BpeMs.

Ina Toro 4yro6s1 ¢ 6oIBIIOA TOYHOCTHIO ONPEAENIATh HOPMbI KOPMIIEHHHA,
Heo6GXOIMMO MPOBOTMTb KOHTPONbHOE B3BelHBaHHE phIObI. BenuuuHa BbI-
GOpKHM 3aBHCHT OT pasMepa baccefiHa U KoJMYecTBa pbiGbl. BriGOpKa HOMKHA
cocraBnath oT 50 go 100 % reHepa/lbHOW COBOKYMHOCTH B HeBONBIUMX eM-
KOCTSX U He MeHee | % — B GonpluX GacceiHax.

B nepuon npuyueHus JIMYMHOK panyHOH ¢OpeNIM K HCKYCCTBEHHOMY
KopMy B nepBble 5—10 CyToK KOpPMJIEHHs YacCTOTY pa3fayd Kopma MakcCH-
MaJIbHO yBeJIHUMBaWOT. [IpH MONHOLMKIIMYHOM BhIpaiuBaHuu ¢openu 5—10 %
KOpMa 3aTpauMBaeTCAd Ha MOJIOJb, 3 OCTAJIbHOH KOPM HCIOJIb3YETCA 1A
BbIPAaILMBaHUA TOBapHOMH pbIOBI.

[Ipu wucnonb30BAHMM 3KCTPYAHPOBAaHHOIO KOpMa Il BbIpalUMBaHUA
¢openn HeoBXOOMMO MNOJIB30BAaTHCA CHEUHANbBHBIMH TaONHUAMH CYTOYHOH
HOPMBI KOpMINeHHA. 3HauUTelIbHaA 3KOHOMMA KOPMOB JIOCTHraercs 3a cyeT
COKpallieHHUs CPOKOB BBIPALLUBAHNA TOBapHOH PbIOHI.

Korpa »enToyHbi# MELIOK y NHYMHOK paccachiBaeTcsA INPUMEPHO HA
40—-50 %, ¢openp HaYMHAIOT KOPMMTH CTAPTOBBIM IPaHYNHPOBAHHBIM KOp-
MOM. 3aJiep)KKa Hayajla KOPMJICHHS OKa3blBaeT -OTPHLATEJIbHOE BIIMAHHE Ha
NOCIEAYIOHKH POCT PbiObl H €€ MHUIHECTTOCOBHOCTS.

B navae xopmiieHus, o6bIYHO B TeyeHue NepBbiX 10 CyToK (B 3aBHCH-
MOCTH OT TEMIIEpATypbl BOMAbI), NPOUCXOMOMT afaNTalMA JIKYMHOK K CYyXOMY
rpaHy/HpOBaHHOMY KopMy. B 3TOT nepdop NHYMHOK ClieAyeT KOPMHTh
yepe3 kaxabie 30 MuH. [To Mepe noapacTanus YKMCIIO eXeJHEBHBIX KOpMIIe-
HHA MOXeT ObITh YMEHBILIECHO.
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Kopm pa3GpacbiBaercs HeBOJIBIIHMHU TOPIMAMH, MPOJOJDKHTENBHOCTD
pa3ayn Kaxaoi MOpUMH KOPMa COCTAaBJIfAeT 5—7 MHH.

B nepHOR MpUBBIKAHWA JIMUMHOK K KOPMY HeoOXOZMMO TIIATENbHO Clie-
OUTh 33 YUCTOTOH OAacCCEHHOB H OCYIUECTBJIATh UX YHUCTKY YTPOM M BEUEPOM.
[Ipy NOABNEHHH Y MOJNOOY AKTHBHOH PEAKLHMM H3 KOPM IpPOJOJIXHTEINIb-
HOCTb Pa30BOro KOPMIIEHHA B KAXIOM BaccefiHe MOXHO CHH3UTH 10 1—3 MuH.
B mepHop NPHBBIKAHUA JIMYMHOK K KOPMY H Tepexo/ia Ha ero aKTHBHOE I10-
TpeGleHHe KOPMOBBIE 3aTpaThl JOCTHraloT 2—2,2. B mambHed1eM npH BhIpa-
uBauuK ManbkoB maccoit 0,3—1Q r KopMoBO#H K03hduUMEHT Konebnercsa
orl,l mo14.

Bnaxcible rpaHynMpoBaHHble KOpMa HAUYMHAWT OaBaTb MajibkaM IIpH me-
peBolic B BOLY COJIEHOCTbIO 10 5 %,. B panmbHeiiiiem poiba mpu BhIpally-
BaHMM B MOPCKOH BOfe 10 HocTikeHua eio Maccel 30—50 r raxke mosny-
YaeT BJIaXKHbIe IPaHYJIHPOBAHHbIE KOPMa.

[Ipu BBIpalMBAaHHUM MOJIOOM, TOBapHOH pbIOBI, PEMOHTHBIX OCOOeH H
IIPOU3BOMTENe MPHUMEHAETCA OIHA U Ta Xe TexHoJorua kopmiteHuAa. Kopm
BpYYHYI0 WIM C NMOMOLIBI0 KOPMOPA3[JaTYHKOB NMOpuUUsAMH pa3bpachIBaeTcst
Mo MOBePXHOCTH BOAbI. UHTEHCHBHOCTbL pa3pgauu KOpPMa JOJDKHA COOTBETCT-
BOBaTh CKOpOCTH ero norpebneHus pwuibor. Ilo mepe pocta priGnl pazmep
KpYNKH M OHAMeTp IpaHysl YBEJIMYKUBAIOT, a YaCTOTy pa3fiayd KOPMa CHHXKAIT
(cM. 1a6n. 31). Ilpn npo3payHocTH BOABI MeHee-5—8 cM pbIby KOpPMHTb He
peKOMeHpyeTcs.

Kopmogo#i ko3¢ dpHumeHT 1A cyxoro rpgHynupoBaHHOro kopma (¢ co-
aepxaHueM nporenna 40—46 %, o6menHo# IHeprueit — 2500—3000 kkan/kr)
Npd xopMileHMH pbi6el Maccoit 0,2—20 r cocraenser 1,3—1,5, a npu xopm-
neHuy pbi6b1 Maccoit 30—250r — 1,6—-2.

IKOHOMUYECKWUE ACNEKTbl BACCEAHOBOIO METOQA
BbIPAULUBAHUA ®OPESIN

Ina co3manus GeperoBbIX GacCeHHOBBIX YCTAHOBOK OY€Hb BaXKHO Mpa-
BWIBHO BBIOpaTh MeCTO — MpPH 3TOM ClleyeT YYMTbIBaTh KOJIMUECTBO, Ka-
YeCTBO M TeMINepaTypy BOIbI, yclIoBHA Bofo3abopa u c6poca oTpaboTaHHOH
BoAbl. B xo03silicTBe HEOGXOOUMO NPHMEHATD NMEPEAOBYI0 TEXHOJIOTHIO KYJIb-
TUBHPOBaHMA ¢opesid, COBpeMeHHbIe METOAbI BOAONOATOTOBKH (B TOM YHCINE
OKCHTEHAllI0 BOIbI), HCIOJIb30BaTh aBTOMAaTHYECK e YCTPOHCTBA 1A IPOBe-
ACHUS CAHMTApHO-TEPAlleBTHYECKUX MEpPOMNPHATHH, COOpHbIE CTPOHTEJIbHBIC
KOHCTPYKIMH (/1A COKpalieHHsA CPOKOB CTPOMTENBCTBA), CTEKJIOMIaCTHKO-
BOe pbhiGoBoaHOe oOopynoBanme. KpoMme TOro, X03sHcTBO [OOMKHO OBITH
obecneyeHO NEKTPOIHeprued U UMeTh Noabe3aHble noporu. OJHUM U3 rnaB-
HBIX YCNOBHH 3¢dexTHBHOH pabOTbI XO3AHCTBAa ABIAETCA HAIHYME XO-
POLLIO NNOATOTOBNEHHBbIX KafipoOB.

MolHoCTh cO371aBaeMOro INpeCHOBOJHOIO XO3fAiCTBa 3aBUCHT B Ilep-
BYI0 OYepeld» OT OeOMTa BONOHCTOYHMKA M KauecTBa Bofsl. 1A Geperosoro
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MOPCKOTO XO3fANCTBAa TJIaBHbIM ABJAETCA KauyeCTBO MOPCKOH BOIbI ¥ ee
TeMIlepaTy pHbIA pexuM. MowHOCTh GacceHHOBOTO XO3AHCTBA OMNpencAeTca
pabouum obbeMoM BacceitnoB (M?) M o6heMOM peanusyeMoil NPONYKLHH
(TBIC. LUT. MOJIOM OTIPe/IeSIEHHOH MACChI WITH TOHH TOBaPHOM phIOBI) .

B 3aBMCMMOCTH OT OGbeMa NpPONYKLUMH, TeXHHYECKHX H TEXHOJIOTH-
YeCKHMX peIUEHHH OINpenensiioT ofbeM KaNMTANBHBIX BIIOXeHHH. Tak, s
COBPEMEHHOTO  MOJIHOCHCTEMHOTO  (GOpesieBOro  XO3SMCTBA  CTOMMOCTBHIO
0,8 mun pyGineit 3aTpaThl H2 CTPOMTEIIBHO-MOHTaXHbIe pPaboThl COCTABIIAIOT
29,2 %, Ha oGopynoBanue — 61,8 %, mpoure 3arparthl cocrtaBisioT 9%. Oc-
HOBHasg CyMMa KamnuTajoBioxeHuid (66,1 %) npuxogurcsi Ha OOBEKTDI
OCHOBHOTO NMPOM3BOACTBEHHOTO Ha3HaYeHMsi — HACOCHYI0 CTaHUHMIO, HHKYGa-
IMOHHBIA LieX, BHIPOCTHOH U HaryNbHBIA yYaCTKH.

3arparsl npu OacceitHoBoM BbipammBanuM dopem. Ilpu kynbTHBHpO-
BaHHM pagyXHoi ¢Opesli OCHOBHbIE 3aTpaThl CBA3aHBI C NMPHOOpeTeHUEM
coipbft U Matepuanoe (49,5 %), omnaroi Tpyma (19,2 %) W aMOPTH3aLMOH-
HbiMM oTuMclieHuaMH (13,9 %).

3xcnnyarauuounue 3aTpaTsl H2 NPOH3IBOACTBO

TOBapHoit dopenn, %
Onnara Tpyaa (0CHOBHasf U JONMONHHUTENbHAA) 19,2
ToIuTHBO U INeKTpO3HEepPrHs 2,5
Coipbe ¥ MaTepHaNbl 495
TpaHcnopr 2,7
Texyum#t peMoHT 1,0
H3HOC H peMOHT pblGOBOOHOIO HHBeHTapsA 1,1
AMOPTH3aIMOHHbBIEC OTYUCNIEHUS 13,9
OO61uen pOH3BOACTBEHHBIE PaCXOIbI 8,3
O6iexo3ditcTBeHH bIe pacXonbl 1,1
[Tpowe pacxoasl 0,7
Hroro 100,0

Bonbluas vacth 3aTpaT, CBA3AaHHBIX C ChIPb€M H MAaTepHallaMH, INpH-
XOOUTCA Ha BbIpauiMBaHWe WIKX MNpHOOpeTeHHe MOCAIOYHOrO MartepHaia
M IpHOOpeTeHHe KopMa.

CeGectouMocTs Npom3BoAcTBa ‘1 KI TOBapHOH d¢openu kosebnercs
B XO3AiCTBaX CTpaHbl OT 2,5 1o 7 pyo.

InotHocTs mocagku puibGbi. Ha skoHoMMueckHMe MOKazaTelu BbIpally-
BaHHA (OpeNH OKAa3bIBAIOT BJIIUAHHE MHOTHe ¢aKTopbl, OOHMM H3 KOTO-
PBIX SIBNISIETCA MIIOTHOCTh nMocamxu psibpl. Tak, Npu yBeJIHYeHHH MIIOTHOCTH

nmocagku ¢openu’ KaNUTANOBIOKEHUA HA eQUHHMLY NPOAYKIHH CHWXAIOTCH.
Ecy MIOTHOCTb MOCAAKH YOBaHBaeTCA, TO HeoGXOOMMble KalMTaJIOBIIOXKE-

HHSA OCHOBHOTO TMPOM3BOJACTBEHHOTO HA3HAYEHHMA COKpAILAIOTCA NpUMep-
HO B 2 pa3a.

PaccMOTpMM TNpHMep BBIPAUIMBAHMA MOCAZOYHOTO MATEpHalla pajyx-
Ho# dopenn cpenueit maccor or 10 go 20 r B GacceiiHax pazMepoM 2 X
X 2x 0,8 M. O6bem BhipamuBauua cocrapnser or 1000 go 2000 kr, nnort-
HocTh mocagku — 20 u 40 xr/m3. JaHubie wis pacueTa MpencraBlieHbl B
1abn. 40. B oGoux cnyyasax KOMHYECTBO H Ka4eCTBO MCNOJIb30BAHHOIO KOpMa

OIWHAK OBBI.
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MoxHo PacCUUTATh cebecTOHMOCTD BbIpalIHBAHHA NIOCAIOYHOIrO MaTepHa-
Jla M0 TaAKMM HU3MCHAKILIUMCA CTAThAM 34aTpaT, KaK 3apa60maﬂ IJiarta, cogep-

JKAHHUE H JKCIIJIYaTauuna oﬁopynoaauux , LIEXOBBIC PACXObI.

Texnonornueckan rpyaoemkocts pabor (B ven.-q)

I BapuaHT II Bapuanr
KopmncHHe 1,946 0,973
Yxon 3a 6accetHaMu 7,625 3,812
KoHTponsHbIit 0610B 2,138 1,069
O6noB 0,457 0,228
HToro (npu BbIpallIMBaHKH 12,155 6,082

l TeIC. WIT.)

[Ipu peipammBaduu 100 TeIC. WIT. B | BapHaHTe TPYZAOEMKOCTb COCTa-
BUT 1216,6, Bo II — 608,2 uen.-u. Bacceitnsl 06¢cnyxuBaioT paboune V pasps-
Aa, ux vacoBas Tapu¢Haa craska — 55,7 kon. Torpa 3apaborHas mnnara
(B py6.) cocraBur:

I BapuaHT [1 BapunaHT
OcHoBHas 677,64 388,77
HononHutenbvHas (8 %) 54,21 31,10
OruMcneHUs Ha couManbHoe 102,46 58,78
crpaxoBaH:e (14 %)
HToro 834,31 478,65

40. Hcxonnbie nanHbie VIS pacyeTa 3KOHOMUYecKoro g dexra
NpH BbIPAUHBAHHU paayxHoit dopenu c npuMenennem
P23HYHOIM NAOTHOCTH NOCAOKH

BapuaHr
[Toka3zarens
[ I
CpenHsis Macca OCagoOYHOTO MaTepuana, I 10 10
MnoTHoCTh nocanku, Krfm3
HavanbHas 20 40
KOHCYHas 40 80
O61uas macca puiBbl NpH Nocajike, KT 1000 1000
PaGounit o6vem GacceitHos, m3 50 25
KonuyectBo GacccitHoB, 1T. 25 13
BonoobmeH, pa3 B yac 3 S
Pacxon Bonsl, M3 /y 150 130
KonuuecrBo pbi6 B 1 M3, . 2000 4000
CyTouHBI# npupOCT, T 04 0,35
Bpems BeIpaumMBaHua Ao Maccel 20 I, cyT 25 29
O6uias macca pbI6bI Ty BBUTOBE, KT 2000 2000
PeiGonpooykumus, KT 1000 1000

3aTpaThl Ha 3MEKTPO3HEPIUI0 TAKXKE ABJIANTCA H3MEHAWLIEHCA CTATbeH
pacxofioB. CyTounsiit pacxon Bogsl B I BapuanTe cocraBnser 3600, so IT —
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3120 m>. Ha nopmauy 1 M® Bompl pacxopyerca 0,167 kBT anexTpostepruu
(mopmaua Hacoca ¢ aNeKTpojBMrarenem momHoctsio 10 kBt cocrasiser

60 M /u).

I BapuaHT I1 Bapuant
CyTOuHBI pacxoa 3NeKTpo3Hep- 601,2 521,04
M, KBt
Pacxop 3nmeKTpo3Hepruu 3a rie- 15030 15110,16
pHoJ BbIpallluBaHufA, K BT
3aTpaThl Ha 3NEKTPO3IHEPIrHIO, py6. 300,6 302,2

Kpome Toro, npousoiger M3MeHeHHE B aMOPTH3ALMOHHBIX OTYHUCIICHHAX
(Hopma amopTH3aumMu S %, HCHOJb30BaHHEe OOOpPYHOBAHHA KPYTIJIOTOIHY-
Hoe) . Ha BoipammBanue pbi6bl Maccoit 10 r 10 AoCTHXeHUA eto Macchl 20 r
3aTpauuBaeTca npumepHo 11 mec. O6beM KanmuTanbHBIX BJIOXKeHH# B 1 Ba-
puaHte (cToMMoctb 1 GacceitHa — 1278 py6.) cocrasnser 31950, o I —
16 614 pyG. YnenbHble KanuTaibHble BIOXEHHA B | BapuaHTe COCTaBAT
319,5, Bo II — 166,14 py6., aMOpTH3aLHOHHbIE OTUYHCIICHHA COOTBETCTBEH-
Ho — 133,12 n 69,23 py6. U3menenue ceGecroumoctu B | BapuaHte cocra-
BuT 1268,03 py6. (12,68 py6. npu BeipawmBaHuy 1 ThIC. IIT.), BO II Bapuan-
Te — 850,80 py6. (8,51 py6. npu BpipamuBanuu 1 Teic. 1T.).

Taxum obpazom, skoHOMHYeckHui 3P ¢PeKT OT BbIPAlIUBAHMA 10CAN0Y-
Horo Mmarepuana (100 TbiC. WIT.) TPH YBENHUCHWH IUTOTHOCTH TMOCAAKH B
2 pa3a cocrapur: I = (12,68 + 0,15 - 319,5) — (8,51 +0,15 . 166,14) 100 =
= 2718 py6. Ilpu 3TOM NMOTPEGHOCTD B KAIMTAIIbHbIX BJIOXKEHHAX CHM3HTCA
B 2 pa3a.

JKCllepUMEHTANIbHBIM [YTEM YCTaHOBJIEHO, YTO HNpHMeHeHHMe Gonee
BLICOKOH IJIOTHOCTH MOCAAKH 3KOHOMHYECKH BbIrogHo. Tak, NpH IJIOTHOC-
™ nocanku 80 u 160 wr/M® MPOmYKTHBHOCTb BO BTOPOM ClyyYae BO3pac-
TaeT Ha 31,6 %, a KOPMOBBIE 3aTpaThl CHWKawTca Ha 9,2 %. OmHako npu
YBE/IMYEHHH IUIOTHOCTM IIOCalKM YMEHbBIIaeTCA MHOMBHAYalbHasg Macca
pbibbl, MO3TOMY TeMIl pOCTa MOXeET CTaTh OOHHM M3 (AaKTOPOB, JIMMHTH-
PYIOLIMX IIOTHOCTD MOCamKH $hopennu.

TemmnepaTtypa Bogbl. TemmneparypHblifi peXUM BOOOMCTOUHMKA BIIHAET
KaKk Ha o6beM KalHWTAJIOBIOXKEHMH, TaK U Ha Ipyrue I)KOHOMHUeCKHE MOKa-
3aTeNlu BbIpAIUMBaHUA. Tak, Hanpumep, NpH BHIpallMBaHUM GOpeESIM Hayamb-
HO#i maccoit 1-5 r npu Temneparype 10 °C u nnotHocty nocagxu 50 xr/m®
norpebyerca 16—18 mec, uro6br nonyuurs ¢openp cpepHeir Maccoi 150 r,
a npu Temneparype 17 °C 31y e NPOIYKIUHMI0 MOXHO TIONYYHTh TIPH TOH e
IUIOTHOCTH TMOCaZIKK U cpedHed macce 3a 10—12 mec. A 3a 16—18 Mec BbIpa-
wMBaHuA Npu Temmnepatype 17 °C MOXHO MOMYYNTh 3HAUMTENILHO GOJNbILE
NPOAYKUMH, yeM NpH Temiepatype 10 °C. KannTanosnoxxeHus ¥ TpyIo3aTpa-
Tbl, CBA3aHHbIE C BbIPAIUMBAHHEM eIMHMLbI NPOAYKUMHM MpH TeMIleparype
17 °C, 6ynyT Huxe, yeM npu Temmepatype 10 °C.

Mocanounsiit Marepuan. OueHb vacto ¢GaKTOpPOM, CHEPKUBAIOILMM pa3-
BHTHe TOBapHOro ¢openeBOACTBa, ABIAETCA OTCYTCTBHE IOCA[IOYHOTO Ma-
Tepuana. 3aTparbl, CBA3aHHble C BBIPAlIHBAHWEM WIH NPHOOpeTEeHHEM TO-
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CafIOYHOrO MaTepMala, COCTABJIAII B pa3NMUHBIX CTpaHax oT 36 mo 54 %
CTOMMOCTH BbIpalMBaemoil pbi6bl. IIOBBIIIEHME TOBapHOW Macchl PbiObI
(c 150 mo 300 r wmm 2—3 Kr) CHWXKaeT NOTPeGHOCTH B MOCANIOYHOM MaTe-
pHaJle M COOTBETCTBEHHO 3aTpaThl HA e[MHHMUY NPOAYKLMH (33 CYET yMEHb-
IIEHHA KOJIMYECTBAa [OCAIOYHOrO0 MAaTepHana), HO BbI3bIBAET yBeJIMUYECHMe
NMOTPeGHOCTH B KaMMTaIbHBIX BJIOXKEHHAX. YBEJMUEHHE TOBapHOH MaccChl C
120 mo 300 r mo3BoJisieT Goiee MONHO MCIIONB30BATh MOTEHIMIO POCTA PAMY K-
Hoi ¢openu. IIpy BbIpalUMBAHKK MOCAIOYHOrO MATepHATa OCHOBHAsA YacCTb
pacXofOB NPHUXOOMICA Ha ChIpbe, OCHOBHbiE MAaTepHAIbl M OIUIATY TpYAa.
3HauMTeNIbHYI0 YacTb pacXo[OB, CBSI3aHHBIX C CbIpbeM, COCTABJIACT CTOM-
MOCTb MKPBbI.

CyuiecTByeT npsmas CBA3b MeXOy OHAMETPOM HKpbl M e€¢ BbDKHBae-
MOCTBIO, @ TaK)Ke MEXAY [HAMETPOM MKpbI M BbIXKHBaeMOCTbI0 CBOGOOHBIX
3mMbpuoHOB. UeM cTapiie caMka, TeM KpylHee HKpa M Nyylle e¢ BbDKHMBae-
MOCTb. BbIKI/IIOHYBIIIHeCS U3 KPYIHOH MKpbl CBOOOOMHBIE SMOPHOHBI pacTyT
GeicTpee, YeM 3MOPHOHBI, BBIKJIIOHYBLIHECA M3 MeNKo# Mkpbl. OgHako 370
MOBBILLIAET 3aTPAaThl Ha COAEpXaHME CTAPLIMX BO3PACTHBIX IpYMI IIPOU3BO-
AMTeNel, TO3TOMY KayecTBO HMKpBI JOJDKHO ONpeneNaTb ee UeHy (Kak 3To
NPOMCXOAMT BO MHOTMX CTpaHax). B Hallle#t cTpaHe ueHbl Ha OIIOOOTBODEH-
HYI0 ¥ HeoIUIOOTBOPeHHYI0 MKpY (1 Tbic. wiT. win 1 1) He 33BMCAT OT ee
KayecTBa.

Kak noka3sbiBaeT oTeuecTBEeHHBIX M 3apyOexxHbIH oOImbIT, pbiGONOCamoy-
HbIfl MaTepuas JIydile BbIpalMBaTh B GacceiiHax o6vemom ot 0,1 10 3—5 M.
QopeneBble XO3AHCTBa, CNEUMATTM3UPYIOLUMECA HAa BbIPAIIMBAaHMM pb1GOINO-
CaflOYHOro MarepHasna, Gonee peurabesbHbI, Y4eM XO3SHCTBA, 3aHHMAIOLLIHe-
CSl BBIPALLIUBAHHEM TOBapHOM PbIOLI.

PacyeTHble Ii€HBI Ha MOJIOMIb DPa3NHYHBI ¥ 33BHUCAT OT MACChl CEroJieT-
Ko (8-12, 12—15 u Gonee 15 r) u rogosuxos (10-15, 15—20 u Gonee
20 r). 3TM UEHBI He OTPAXAIT [CHCTBUTENIBHBIX 3aTpaT Ha MPOM3BOACTBO
MOCaIOYHOro MaTepuana, NMOCKOJIbKY 3aTparbl Ha BBIpAalMBAHHE KaXJOro
rpaMMa pas/IM4YHBI ¥ C yBelIMYeHHEM Macchl pbIGbI BO3PACTAIOT.

KopMa u kopMitenne ppibpl.  3aTparbl Ha KOpMa COCTaBJIAIT 40—60 %
OGLUMX 3aTpaT Ha BLIpALIMBaHMe phIGbI. JTH 33TPaTbl MOXHO CHM3HTb 33
cueT cGAaHCUPOBAHHOCTH KOPMOB 10 COOTHOLIeHHMIo Genka u xupa. Hau-
Jyvlllee YCBOEHHE KOPMOB IIPOMCXOMMT NpH Temneparype 10—14 °C, Ho Temn
pocTa MpH 3TOH TeMmepaType He camblil BhIcOKHit. Eciin TeMTlepatypy- BOAIbI
noaHate no 15-18 °C, 1o Temn pocra dopenu ysemmunrcs, a 3pdeKTHs-
HOCTb HCIOJIb30BaHUA KOpPMOB yMeHbumuTcA. [loMuMo teMmnepatypnl Bius-
HHe H3 YCBOeHHEe KOPMOB OKa3bIBalOT pa3jinyHble PaKTOphbI Cpelbl M PpU3HO-
normyeckoe cocrosinue pbibpl. CyliecTByeT MHEHHE, YTO NpH ONpE/IeNIEeHHOM
OMaNa3oHe TeMIEpaTyp HyXHBI KOpMa C OMNpEJENIeHHON 3SHepreTHYecKoH
HEHHOCTBIO M COOTHOILEHWeM IipoTeMHa u 3Hepruu. Ha sddexTuBHOCTD
MCIIOJIb30BaHMA KOpMOB ¢opesiblo 0Ka3biBaeT BJIHAHHE MOMOJ €ro MHrpeH-
eHToB. CHHXXEHHE NMPOLEHTHOrO COIepXaHHA OCIKOB )XHBOTHOIO IMPOMCXOXK-
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[eHUSA YIeIeBsIseT CTOMMOCTh KOPMOB, HO 3TO BOBCE He O3HAYaeT, Yro HX
COCTaB CTAHOBMTCS ONTHMAJIbHBIM W1s PbIOBI.

ITonyyeHue TrpaHyJIMPOBAaHHOTO KOpMa METONOM OJKCTPY3HH TNO3BO-
NIfieT TMPHMEHATb TPAHYJIbI C MeHbllled CKOpPOCTbIO TNOTPYXeHHA, YTO NpH
yIYUIlleHHH BKYCOBBIX KayeCTB KOPMa M YCBOAEMOCTH INOJIOXKHTENBHO CKa-
3piBaeTcA Ha ero norpeGienuu. IlpumeneHue 3KCTPYAMPOBAHHOIO KOpMa
Npy BbIPAaUMBAHWM panyXHo# Qopenn B GaccedHax CHHXKaeT KOPMOBbIC
3arparsl Ha 30—40 %.

Cyxse rpaHyIHpOBaHHbie KOpMa (BiaxHocTbio 1o 11-13 %) obnapator
HEKOTOPbIMHM NPEHMYILECTBAMMU Mepef BIAXHBIMH I'PaHyIMPOBaHHbIMH KOP-
Mamu (BraxkHocTbio 40—50 %). OHM H3roTaBJIMBAaIOTCA LEHTPAIH30BaHHO,
MX JIETKO TpPAaHCIOPTHPOBATb H XPaHUTh, NPHMEHEHHe CYXHMX TpaHyn aaer
BO3MOXHOCTb [IPHMEHATb aBTOKOPMYIIKH.

Ho npu BblpamuBasuu papyxHod ¢openn maccod 50—150 r B Bone
coneHoctbio 10—18 %, B TeueHHe MOUYTH 4 MeC HCIOJIB30OBaHHE BJIAXHBIX
rpaHyn okasanoch Gonee 3¢pdexTuBHpIM. Ha 1 xr mpupocta Gpuio 3arpave-
HO CyXHX KOpMOB Ha 1,57 py6., a Bnaxxumix — Ha 1,12 py6.

ABTOMATH3UPOBAHHOE KOpMJIeHHe C npumeHeHHeM IBM saBnsercs
3¢ eKTUBHBIM H NIO3BOJIAET YBEJIMUHTD TeMN pocTa ppiGet 1o 40 %.

MexaHudecKass M CaMoTedHas CHCTeMs! nopaws Bonbl. Mcrnonb3onahue
TOM WIM MHOHM CHCTEMBI MOMAayd BOABI CYLIECTBEHHO BJIMAET Ha 3KOHOMH-
Ye CKMe TIOKa3arelId BhIPalUBaHUA HOPEIIH.

TpennonoxuM, 4YTO MOIUHOCTh HCIOJIb3YEeMbIX 371eKTPOHACOCOB COCTAB-
nser 10 u 22 kB, a npoussogurensHocts 60 ¥ 90 m> /u. CTOUMOCTB OJJHOTO
KWIOBATT-yaca 37eKTpo3Heprud — 1 komn. CpeoHsas cTOMMOCTb mopayu 1 M
BOMBI B COOTBETCTBHHM C 3aTpPaTaMH Ha MeKTpo3Hepruio coctasut 0,21 xom.
Torma HeTpyaHO NMOACYMTATb, YTO 3aTpPaTbi Ha }IEKTPOIHEPrHI0 NPH BHIPA-
wuBaHuy 1 xr peibpl ¥ mpoaykTuBHOCTH 30 Kr cocraBaTr 2,21 py6., a npH
130 xr — 0,51 xon. Ilpu camoreyHo# cucTeMe MOMAYH BOMLI 3aTPAThI HA
MepeKauYuBaHUE BOMbI OTCYTCTBYIOT.

Conepxxanne pacTBopeHHOro Kucinopona B Bone. HachiueHne Bomwl
KHCIOpPOIOM OKa3bIBaeT BJIMAHWE HA 3aTPaThl NPH BBIPAIUBAHHH pajlyiK-
Ho# dopenu, ocobeHHO NPH MeXaHHYeCKOMU nojaye BOUbI.

B Ta6n. 41 npuBeneHbl pacyeTHbie AAaHHble MO pacxojy BOIbI NPH
remreparype 10 °C, cneuuduyeckom mnorpebneHnu Kuciopona openbio
241 Mr/kr - 4, colepXaHMH pacTBOPEHHOTO KHUCIOPOJA Ha Bhitoke 7 Mr/n
U pa3THYHOM HacblfueHuM Boawl kucioponoM. IlotpebHocts B BOge Gyner
BO3pacTaTh IO Mepe CHWXKEHHA HACBIMEHHS BOIbl KHMCIOPOAOM, 4TO COOT-
BEeTCTBEHHO yBEJIHYHT 3aTPaThl HA ee NepeKauuBaHHe.

OxcureHauus Boabl. [IpuMeHeHue OKCHIeHallMH BOIb!I [1aeT BO3MOX-
HOCTb MCIOJIb30BaTh Oojiee IUMPOKHH AMAIla30H TeMIepaTyp Ui KyJIbTH-
BHpOBaHHMA paayxHoi ¢Hopesid H CO3/IaTh yCJIOBUA I €€ KPYrioroguyHoro
BeipamuBanus. OxcureHanus HeoGXoguma INMpPH UCIONIL3OBAHHH B Qopele-
BOACTBE TpyHTOBBIX BOA. IlpuMeHeHHe OKCHMreHaUMH INO3BONACT CHHU3HTD
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41. Pacxoa Boabi npu Beipawusauun 100 xr pagyxnoi dpopenu
HHHBHAY aIbHOM Maccolt 10 r

HacsbnueHne Bonbl KHC- | Cofiep)KaHHe KHC- [ToTpe6HOCTS B BOge
noponoM, % nopoga, 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

pacxop, BOObI M MHTEHCHBHOCTh BOJOOOMEHa, 4TO yMEHBILIAET 3aTPaThl, CBA-
3aHHble C BOJOMOJAYEH.

3arparhl Ha OKCHIEHALMIO HEe3HAYMTEJIbHBI. TakK, HCHOIb30BaHHE 1 KH-
JIOBATT-YaCa JMEKTPOIHEPrHH [aeT BO3MOXHOCTh nonyuutb 0,93 xr ra3zoob-
pasHoro Kucnopopa. [ToTepu Kucmopoma NpH OKCHUIeHAlUMM HE NPEBLIILAIOT
10 %. C y4eToM MOTeps 3TOTO KOJMYECTBA KHCIOPOJA JOCTATOYHO [jIA HaChl-
wenns 74 m® Bopsl (o1 0 no 100 %) npu Temnepatype 10 °C.

Kak yxe ykasbIBanoch, NIpUMeHEHHe OKCHUIE€HAlHH NAET BO3MOXHOCTDb
YBEJIMYUTh IUIOTHOCTh MOCAaAKM pbIGbl, CHH3UTh BOAOOOGMEH, YMEHBIUHTD
KOPMOBBIE 3aTpaThl, yBeJIMYHTb TEMIl pPOCTa, YTO NMPHBOJUT K CHIXKEHHIO
3aTpaT Ha BHIpAlLiUBaHHe.

BHenpeHue MeXaHM3alMM M aBTOMATH3alMH NPOLECCOB BHIPALIMBaHHA
dopenn MO3BOJIAET CHU3WTbL 3aTpaTbl HA OMJIATY TPYAA M BhIpalMBaTh 6O-
nee 25—35 T roBapHO# ¢openu B pacyere Ha 1 paGorarouiero.

Hns Toro yTo6p1 BhipawiuBaHue ¢GopeH NPUHHOCHIIO I0OXO0/, HEO6X0IUMO
MCNIOJIb30BaTh INepefOoBYI0 TEXHOJIOTHIO, CHHXaTb MPOU3BOMCTBEHHBIE pac-
xomp! (0cOGEHHO Ha IOCAafOYHbIH MaTepHall ¥ KOpPMa), COKpalarb MpoaoJ-
)KMTEJIBHOCTh TPOM3BOJCTBEHHOrO TepHOma BbipaliuBaHuA ¢openu (mo
IOCTHXEHHA €10 CTAHIAPTHOH MacChl) .

TPAHCMOPTUPOBAHWUE CINEPMbI,
MKPbl # MOJ1IOAU ®OPESTUN

[Ipn BbIpaMBaHuMM pafy>kHOH ¢openH BO3HHKAET HEOGXOOHMOCTD
B NepeBO3KaxX B CBA3M C MpoBeleHHEM paboT N0 CeleKlUMH, CKpPeliMBaHHIO
Pa3IUVYHBIX CE30HHBIX pac, aKKJIMMAaTH3aLHHM, a TAKXKe C HeoOXOAMMOCTHIO
obecrieyeHHsA XO3AWUCTB IUIEMEHHBIM MAaTEPHANIOM, JOCTABKH TOTOBOH MpO-
nykuuu notpebutenio u r.4. [Ipuuem vauie Bcero Bo3HHKaeT HEO6XOOUMOCTD
B nepeBo3ke crepMb! M HKpBI. IlepeBO3Ky MKpBI M XKMBOH panmyxxHoit ¢ope-
1M HEO6XOOMMO OCYWIECTB/ATh C MOMOIUBI0 CHEUHATIBHO MpPedHa3HaYEHHBIX
IUTA 3TOrO TPAHCIIOPTHBIX CPEACTB.
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Ilpn nepesoske HKpbI, MOJNIOAM, TOBApHOW pPbIGHI H NPOH3BOIOMTEINEH
ClieflyeTr pyKOBOACTBOBAThCA CYLUECTBYIOIUHMH HOpMAaTHBAMH.

Tlpu nepeBo3ke HKpBI, CIEPMBI U paflykHoi dopern HeoGXOnHMMO UMETD
BeTepHHapHOe CBHIeTeNbcTBO (¢dopma N° 1), koTOopoe BbIZAaeTCA IJIaBHBIM
BeTepHHAPHBIM BpauoM paHOHa, ropopa, o6yacTd, M ABNAETCH OEHCTBUTEND-
HbIM B TeueHHe TpeX OHeH. [lepen HayanoM nepeBo3KH TPaHCIIOPTHbIE CPENCT-
Ba JIOJIXXHbI IPOUTH CaHHTAPHYIO NpodWIaK THUECK Y10 06paboTKYy.

XpaHneHue M TPaHCIIOpTHpoBaHHe cnepmbl H HKphI. I[lepeBo3uTs ciepmy
HaMHOTO Mpollle H AelleBlie, YeM caMUOB GOpenH.

Cnepma, cofiepxawasnca npu temneparype 0—5 °C, coxpaHser crnoco6-
HOCTb K OMUIOJOTBOPEHHIO B TeueHue 8 cyT, a Npu Temneparype 5—6 °C —
B teyeHMe 3 cyr. Ilp XxpaHeHMM B repMeTH4YecKH 3aKphITOif NpoGHpKe
cnepma uepe3 3—5 4 TepsAeT Xu3HecmocoGHocTe. OHa HomkHa GbITh oGecre-
YeHa KHCIOpOAOM, HO NpH CBODOOHOM KOHTAKTe C BO3AYXOM M [JIHTE/Ib-
HOM XpaHEeHHH crepMa BbichixaeT M ruGHer. TlosToMy XpaHeHHe ocyulecTs-
JIAKT B OTKPBITHIX NMpOGHpPKaX, MOMEILeHHbIX B 3aKPLITBIA COCY, NIEpHOOM-
YeCKH a3pMpyeMblii KHCIIOPOAOM HMIM BO3LYXOM. YCTaHOBIIEHO, YTO no6Gas-
Jlenye MeHUUWINUHA B KonwvectBe 5 Thic. ME Ha 1 mn cnepmsb! yBenuuuBaer
BpeMA € BO3MOXHOTO XpaHeHHA Ha 1-2 Hepenu.

JoxaszaHo, 4TO Hepa3BedeHHY0 CHepMy pany>XHOH (OpeiH MOXHO
coxpaHath npu —2 "C B 3aKyMOpeHHBIX COCYaX ¢ KHCIOpPOHOM Be3 mnore-
pH cIOCOGHOCTH K OMIOAOTBOpeuumio B TeyeHne 23 cyr. OpHako kOHcepBa-
LMA CoepMbl NIpH OTPHUATENIBHBIX TeMIlepaTypax He MOJXeT GbITh YCMelIHOH
Ge3 mpHMEHEHUsA K PHONIPOTEKTAHTOB, KOTOPbIE MPENATCTBYIOT NOBPEXIEHHIO
CllepMbl KPHCTAJUTMKaMHU Jibaa. IIna 3To# uenu Mcnoab3yloT pacTBOPHLI INIH-
LiepHHa, OUMeTHIICYIbGOKCHIA, ITHIEHINUKONA ¥ nponwieHrnuxkons. Kpo-
M€ TOro, IJIA 3aMOPaKUBAHUA CTIEpMbl HEOOXORUMBI pa3baBuTeNs, KOTOpPbIE
He AKTHBH3HUPYIOT KJIeTKM cnepMsel. 1A MX MONYYEHHs HCIONB3YeTcs NO-
BapeHHasA COJb.

HaunbGonsblee pacrnpocrpaHeHue MOJYYMIIO XpaHeHHE CIepMBb! C TOMOLbIO
3aMOPaXMBAHHMA >XHIKHM a30ToM Npu Temneparype — 196 °C. Ilpu 3rom
CllepMa OcTaeTcfl XXH3HeclOcoGHOH He MeHee opHoro ropa. Ilns xpaHeHus

MCNONB3YIOT CTEK/IAHHBIE WIH NOJHMIPONWIEHOBble MY3bIPbKH BMECTUMOC-
ThI0 2 MJI, KOTOpbI¢ BbIICP)KHBAIT TAKYI0 TEMIIEPaTypy.

[pumeHseTca U Apyroil cmoco6 xpaHeHus. PassefleHHYI0 cliepMy Halu-
BaloT B yriyOiieHHe B CyXOM JIbly H MOJYUYEHHYI0 rpaHyily MOMELIAIoT 3aTeM
B XHOKHMiHA a30T. Cniepma XOpoILO XpaHHTCA Nociie ObICTPOro 3aMOpaKHBaHHA
npu —30 °C 3a 1 mMun.

3aMOpOXXEHHYI0 CTIepMY I0CHe NOCTABKH B XO3AHCTBO Pa3sMOpPaXXHBAIOT
cinenyromuM obpazoM. B mysmipex BBOaAr 0,5 M Boanl TeMmepaTypo#
7-8°C, 3aTeM B TeueHue 8 C B3GaNTHIBAIOT My3BIPEK CO CIEPMOil B Bome
Temneparypoit 50—60 °C. Kak TONBKO CepMa oTTaMBaeT M NpHOOperaer
CMeTaHOOOpa3Hy10. KOHCHCTEHLHIO, ee HeMeUICHHO CMeELIUBAlT ¢ MKpOH,
MOCHE YEro HIET NMpolecc OIUIOI0TBOPEHHA U HabyxaHuA.

ITepeBo3ka CllepMbl OCYILECTBIIAETCA NpH TOR Xe TeMIlepaType, YTO H
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xpaHeHre. OT cnocoba XpaHeHWsA 3aBHUCHT CNOco6 TPaHCIOPTHPOBAHMA Cliep-
Mbl. O6bIYHO, XOrAa BpeMsa TPAaHCMOPTHPOBAHHA CocTaBiaseT 1—3 pgHs, mpo-
6MpKH CO cepMO# 3aKPBIBAIOT TAMIIOHOM, 06epTHIBAIOT MapiieH ¥ MOMELLAIOT
B TepMOC, 3amoJIHeHHbI# [0 TOJIOBHHbI MEJIKO HAKOMOTHIM jpaoM. CTporo
roBOps, KOHCEpBauMsa HMKpbl HeBO3MOXHA. OnmHako oXNaXIeHHe W copep-
xauue npu temmeparype 4—0 °C Mo3BONAIOT el COXPaHATH OILIOAOTBO psilo-
iyl cnocoGHOCTh B TeyeHHe OABYX Henesnb. HeomnopoTBopenHyo MKpy He
NEepeBO3AT.

IIpu passuTHM MKpbl papyxnoi dopenu HaGmopalorcs ABa MepHOJa,
KOT/IA HKpa MeHee YyBCTBUTENIbHAa K MeXaHHUYECKHM BO3IEHCTBHAM H MO3TO-
My MpHrogHa K TpaHCnoprupoBaHuio. IlepBhiit nepuon HauuHaeTcs cpasy
noclie OKOHYaHUA mpolecca HaGyXaHUs M MPOHOJDKaeTCA HO Hayana mpobire-
HHA Gnacrogucka (2—3 cyT). B 3T0T mepHop MpOIOIKUTENIBHOCTD IEpPeBO3-
KH MOXET coc1aByATh 3—4 4. Bonee mruTenbHble NMEpeBO3KH BbI3BIBAIOT,
KaK NPpaBWIO, MOBBILIEHHbIA OTXOM UK pbl. BTOpO#i nepuo HauMHaeTCA CO CTa-
OHY MHCMEHTAUHH IN1a3 M MPOJOJIKAETCA TOYTH IO MOMEHTAa BBIKJIEBa CBO-
6oaHbIX 3MOpHOHOB. Ha 3TO# cTapuu pa3sBHTHS BO3MOXHBI IIPOAOJIKHTENIb-
Hble NepeBO3KH HKKpsI (0 5 cyT u Bonee).

TpancnopTupoBaTh MKpPY MNepel BbLIKJIEBOM HEXeJaTeJIbHO, TaK Kak
BbIKJIEB MOXET HayaTbCsAd B IlyTH, YTO IIpUBeNET K MOBBILIEHHOMY OTXORY.
B cnyyae ocrpoi Heo6XOmMMOCTH TPaHCHOPTHPOBAaHHE TAKOH MKPHI CIIEAyeT
OCYIIECTBJIATH B NOJHITWIEHOBBIX NaKeTaX ¢ BOOOH M KHCIOPOAOM, a KOJH-
YeCTBO MKPHHOK B INAaKeTe HOJKHO COOTBETCTBOBATH IUIOTHOCTH MOCAJKH
nHuHHOK . OTX0[ NpH TPaHCMOPTHPOBAaHHUHM MK B HE AOJDKEH NpeBbiath 4 %.

Hxpy nepeBo3sar B xoHTeiHepax pa3mepom 55 X 45 x 50 ¢M, 4ro mo3po-
JIfeT NPOM3BOOMTL MX MOrpy3Ky Ha asuarpaHcnopr. Ilepem 3aknapgko# B
KOHTeHHEep MKpY IMOMeLIAoT Ha 5 MUH B 2 %-HbIfl pacTBOp TaHuHa. s npo-
GWIAKTHKH CanpoNieTHHH MCHONb3yIOT pAacTBOP MajlaXHTOBOrO 3€jIEHOTO
npu KoHueHTpammH 1:100 000.

Heo6xonumo, yro6b1 npu nepeBo3ke Obin obecrneued AOCTYN BO3AYyXa
K HKpe, MOAJEpXHBaJach ONTHMAJIbHasA TEMIepaTypa BHYTPH KOHTeitHepa
H MKDpa He MOJIBePrajiach MeXaHHYeCKUM BO3IEHCTBUAM.

3aknagKy MKpHl B KOHTEHHEpP NPOBOIAT MPH TeMIepaType BO3JIyXa
B noMeuweHnu ot 2 1o S5 °C. Ukpy BO u3bexaHMe BBICHIXAHHSA MEPEBO3AT
BO BJIaXXHBIX MapleBbIX cajideTKax Ha CHeUMaNbHO MpepgHa3HaYeHHbIX JJiA
3T0# ueNn pamkax, Cangderka NOMKHA MOSHOCTBIO 3aKpbIBaTh HKPY. PaMku
C MK pOH, IJIOTHO BXOZAIIHE B KOHTeHHEp, yCTaHABIMBAIOTCA OJIHA HA OPYTYIO.
Ha HuxHiolo ¥ BepxHIOI0 paMKHM MKpa Ha 3akinapgbiBaerci. Ha BepxHioro
PaMKY YyKJagbIBalOT BIIaXXHYH TONCTylo TKahb. HeoBxomumo 3Harts, Npu
Kako# Temneparype 6yleT NMpoMcXOomuMTb TpaHCHOpTHpoBaHHe. IIpn HeoGXo-
AMMOCTH Ha BEPXHIOI PAMKY yKJIa[BIBAIOT KYCKH JIbJia, MIOMelIeHHbIe B IO-
JIM3TWIEHOBbIE MAKEThI C OTBEPCTHAMM — JIE[ TaeT U yBIaxHAeT HKpy. Ecnn
BpeMsl MepeBO3KH COCTaBlifer Oojlee Tpex CYyTOK, HEOOXOAHUMO CMOYMTH
MKpY Bopo#. kpa ¥ Boga MO/DKHBI HMeTh OIMHAKOBYI0 TeMIepaTypy. Boma
JIOJDKHA OBITb HachbillleHa KHCIOPOJOM M He NOJDKHA MMETh BPEHBIX MpH-
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Meceil. Temneparypa B kOHTeliHepe mOMXHa cocTaBnATs o1 0,5 mo 10—12 °C,

KonreiiHep 10/DkeH ObITb IUIOTHO 3aKpBIT, YNIAKOBAaH M NpPOMapKHpO-
BaH (“xuBoM rpy3”, "Bepx”’, "HH3” M T.4.).

B xo3saicTBE, Mpexae YeM 3aJl0XHTb AOCTaBJIIeHHYI0O HKPY Ha MHKYO6a-
IMI0, HeOGXOAMMO NpHBECTH B COOTBETCTBHE TEMIIEPAaTYpy HKPBI M BOABI
mis vukybanuu. JIns 310r0 ClenyeTr M3BlleYeHHble H3 KOHTeiHepa paMKH
C HKpOY MePHOJIMYECKH OpOLLATh BOAOH, KaK NpaBWIO, B TeYeHHe Yaca.

TpancnopmpoBanmne xuBoit puibbl. Kyna 6u1 Hu nocTaBisIach BhIpalieH-
Hasag B X03sicTBe ¢GOpesrb — B €CTeCTBeHHbIA BOOOeM [Jif 3apbiGiieHUA, B
Apyroe XO3SHCTBO, Mara3uH WIH Ha >XUBOpbIGHYy10 633y, OHa [OJIKHA GBITh
oocraBjieHa B HBoM BHOe. IlepeBo3ky >xuBo# pbIOBI OCYileCTBIAIOT NMPHU
Temiepatype Boabl Huxe 10—12 °C. JIns ymeHbleHus 3arpsi3HeHUA BOJbI
MpOAYKTAMM HKHU3HE[EATEIBHOCTH pbIGbI 33 CYTKH [0 TPaHCMOPTHPOBAHHA
prIOY NpeKpallalnT KOPMHTb He3aBHCHMO OT MeTOfia MepeBo3kH. s npen-
OTBpalleHHs OGaKTepHanbHbIX 3a00JIeBaHMH CIEyeT MCIOJNIL30BATH CMECh
NEeHHIMWITHHA H CTPENTOMHULHHA NPH KoHUeHTpauuu 10—50 mr/i.

JIMYMHOK M ManbkOB Maccoil 1—2 r mpoiue U ynoGHee NepeBO3UTH B
MOJIMITWICHOBBIX MaKerax, HAMOJIHEHHbIX BOOOH H KucIopogoM. O6pr4HO
HCIIONB3YITCA OBYX- WIH TpPeXCIOHHbIe MakeThl WIMHON 65 cM M BMeCTH-
mocthio 40 1 (50 % Boapr M 50 % xucnopona) . Maker nomMelaloT B H30TEp-
MHYECKHH KOHTeHHep HIIM KapTOHHYI0 KOpoOky. bonee xpynHyio pbiGy
(BxiI0uyas npousBoaMresnieil) OGBIYHO MEPEBO3AT B CHEUMATIBHBIX I[MCTEpHAX
WIH KOHTeHHepax, YCTaHOBJIEHHbIX HAa IpPY30BHKaX, 2 TaKXe B >KHBOpbIG-
HbIX BaroHax.

I ycnemHoro TpaHCMOPTHPOBAHMA XXHBOH PpIGbI B T€YeHHe UIMTEIIb-
Horo BpeMeHH (1—2 cyr) B mo6Goe BpeMs roga NpPHUMEHST YCTaHOBKY
V1A TNepeBO3KH >XUBOH pbIObl, COCTOALLYI0 M3 €MKOCTH, MOKPBITOH TepMO-
M30JIALMOHHBIM MaTepHAIOM, GWIBTPA [UIA OYMCTKH BOABI (OT CIIM3H H 1pYy-
IMX NpUMeceil), HacOCa i MepeKauynBaHUs BOMbI, CHCTEMBI a3PaLMH BOMIbI
(XxHCNOpOIOM WIH BO3[YXOM) H OXJIaXJaiolle-HarpeBaTe/IbHOH CHCTEMBI.
Mlpu TpaHcnoprHpoBanuKM pbibGa 4Yaule BCero ruGHeT M3-3a HU3KOrO COMEpXKa-
HMS KHMCIOpOJa WIH BBICOKOTO COAEpXaHHs NpoAyKTroB oOMeHa B BOfe.
B cBsA3u ¢ 3TuM obGecneyeHune ¢ momoulbto pacnbinuresneir 100 %-Horo Hacbl-
HIeHHA BOAb! KHCIOPOAOM MO3BOJIAET YBEIHYUTh KOJNIMYECTBO IEepPeBO3UMOM
pbIGpl MM BpeMsi TpaHcnoptHpoBaHus. [lonmarawor, 4ro IMcTEpHBI AOJIXKHbI
MMETb BHYTpeHHHMe IleperopoOAKH, KOTOpble YMEHbLUAIT KOJIeGaHHA BOMbI
BO BpeMsa [IBHXeHMdA. Bopa poikHa 3aHMMarth Bce NMPOCTPAaHCTBO €MKOCTH
U151 IEpeBO3KH pbIOHI.

NPOSUNAKTUKA 3ABONEBAHUN PARYXXHOK ®OPENN

Bonesnn ¢opemm. PazHooGpasHble 3aGoNieBaHHA papy)XHOH ¢openn
ONMHMCaHbl B CHECUHAIBHBIX CINPABOYHMKAX M NMOcOOHMAX, YHCIIO 3THUX 3abote-
BaHHH MOCTOAHHO yBeJuuuBaeTcA. OCHOBHBIMH BO3OynuTeNnAMH HHPEKIHOH-
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HbIXx GoJle3Hed pagy>kHOH ¢Opelln ABIAIOTCA BHpPYCbl, 6aKTEpHH H rpHOKH,
KOTOpble B YCIIOBHAX HHAYCTPHAJIBHOro ppIGOBOACTBA MpPEACTABIAIOT HaH-
GOJIbLIY10 ONaCHOCTD.

CywecTByoT TaKxe O6ojlee 90 BHOOB pa3/IMUHbBIX MApa3uTOB: NMpOCTEH-
lLIMe, MOHOIrE€HEeH, TPeMaroppl, LECTONbl, HEMATOMdbl, paKooOpa3Hble, BbI3bi-
BaloliMe MHBa3MOHHbie GonednM. MHorma npu BO3HMKHOBEHHHM 3a0o0JeBanuA
NOCTABHTb [AMAarHO3 MOXeT pbIBOBOMA, HO B GONBILIMHCTBE CIIy4aeB CAENATD
3TO OYeHb CJIOXKHO, MO3TOMY NMPUXOIOHUTCA Obpalarbcs K CneuMaInCcTy-HXTHO-
narosnory.

[Ipy BhIpaliMBaHMM pany>XHOH ¢openH B MOPCKOH BOOE MCYe3al0T TH-
MHYHO TPECHOBOOHBbIE Napa3HTbl, HanpUMep TPHXOAHMHA, HXTHOGTHPHYC
u T.4. OgHako B npuGpexHOil 30He BCe yalle PETHCTPUPYIOT Ciiydyan 3aGorne-
BaHHMH, BbI3BAHHBIX MAapa3HUTaMH NMPECHOBOOHBIX H MOPCKHX Dbi6, HallpuMmep
KOCTHO3, JieNe0pTedpo3, KajIuros u ap.

AnuMeHTapHele GOJIe3HHM CBA3aHBI ¢ KaueCTBOM kopmoB. Tak, dopens
IUTOXO YTHJIM3HpPYeT yrjieBoAbl, M NpH HecGanaHCHpPOBAHHOCTH pPalMOHA 3TO
NMPUBOOUT K U36BITOYHOMY OTIIOXKEHHIO TJIHKOTeHa B MEYEHH M, CIIEOOBATENDb-
HQ, K HapylleHHIo ee HopMabHO# paGorbl. Hepocratok conepxauus B xop-
Me BMTaMMHOB, MAKpO3JIeMEHTOB, He3aMEHHMBIX XHPHBIX KHCIOT, HaJTHUHe
B HEM TOKCHHOB IIpMBOOMT K cepbe3HbiM 3aboneBanusm dopenu. Tak,
HanpuMep, HeAOCTAaTOK OGHOTHMHa M U3GBITOK XOJNHMHA MOrYT BBI3BATh Yy (O-
peJIM KaTtapakTy riasHoro xpycraauxa. Ho ocHOBHOH npHuMHOH 3aBoneBa-
HUH, CBA33aHHBIX C KOPMAaMH, SABIIAETCA OKMC/CHHBIH XHP KOMOMKOPMOB.

Bo3peiictBre ynbTpacuONIETOBOro H3NyuyeHHsi IpH BBICOKOM YPOBHe
COJIHEYHOW aKTHBHOCTH MOXXET BBbI3BaTh CpelH KYNbTUBHPYeMO#l ¢openn
BCIIBILIKY KOXHbIX 3a60J1e BaHHH.

Oprannzamms paGorsl xo3siicrBa. [IpaswibHas opraHusauus paGoThi
X03sicTBa, cOOMIOeHHe TeXHOJIOTHHM KYJNbTHBUPOBAaHHA, MOCTOSHHOE BHU-
MaHHe K YCJIOBHAM COOEPKaHHUA pbIObI M, B YaCTHOCTHM, HCMOJIb30BaHHE
IPYHTOBBIX BOJl, TpaBUilHO-NieCYaHbIX (PWIbTPOB, GaAKTEPULUAHBIX YCTAHO-
BOK, KOPMOB BbBICOKOrO KayeCTBa, NpMMEHEHHE a3pallid M OKCUICHALUM
3HAYUTENBHO CHMDKAIOT BEPOATHOCTD BO3HMKHOBEHHMS MHOrHMX 3a0oneBaHMH,
B TOM YHCJIe Napa3HTapHbIX.

Cnenyer NOCTOSAHHO MOMHHMTb O TOM, YTO BOJOCHaGXeHHe MMeeT MCKIIIo-
UYHTENIBHO BaXXHOC 3HaYeHHe JIA paboTbl Bcero pbIGOBOOHOrO XO3AHCTBA.
Ilpu oTKNIO¥EHHH 3MIEKTPOHACOCOB MIA TEKYLIErO PEMOHTa HEOBGXOAMMO
NMo3a0OTHTLCA O TOM, UTOGbI 3arHHBaHHE PAaCTEHH M [PYyrHX OPraHH3MOB
BHYTPH TPYGONIPOBOMIOB He BBI3BIBAJIO ONMACHOrO 3arpA3HEHHA, KOIAA CHCTe-
Ma BHOBb HayHeT paboTaTh.

Uro xacaercs apyrux Gonesnedt, 0coGeHHO BHPYCHBIX, TO HajIO CTPEMHTb-
CAA, YTO6BI HX BO3BYaMTENH He MPOHHKAIH B XO3ANCTBO C 32BO3HMOM HKPOii 1!
XHUBOH pbIGO#. Bo M3beskaHHe MaccoBOro 3apaxeHHs dopenu HeoGXOOUMO
HKpPY M pbiby MONyYaTh TONBKO M3 XO3AHCTB, B KOTOpHIX He HaGlllomaercs
BHDYCHBIX M JIPYrux 3aGonesaHuit. Tak, Hy)KHO yUHTHIBATh, YTO BHPYCOHO-'
cutenaMu (NMpH OQHOH W3 HauGONee OMacHBIX WHGEKUMOHHBIX GonesHeit
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pajyxHo# ¢openu — BHPYCHOH reMOPparuyeCKOH CENTHIEMHH) MOrYT
ObITh MPHPOMHDbIC MONMYJIALUMH Py4YbeBOi (OPEIIH, 3 TaK)KE OCOOU U3 XO3AKCTB,
NPOHMKILKE B MCTOYHHK BomocHaGxenHd. IIpu onpeneneHHod Temiieparype
ata 6oJie3Hb MOXET pa3BUBAaThCA KaK B MNpecHBIX, TaK H B COTIOHOBATHIX BO-
pax. Kpome rtoro, Bo3GyauTenn BHpycHbIX 3a60JieBaHHit Moryr nonagarb
B XO3AHCTBO Yepe3 NOMeT NTHIL H KOPM.

HexenarenbHbl mocelleHHe XO3AHCTBA NOCTOPOHHHMH JIMIAMH, Mepecas-
Ka pbIObl U3 ofHOro GacceliHa B Ipyroi, MCIONb30BAHME B XO3AHCTBE TOMb-
KO OJIHOTO cauka.

Ity Heo6XOAMMO OTMYTHBATh C MOMOILUBI0 HATAHYTOM Hap GacceitHom
B HECKOJIBKO PANOB JIECKH HIIM KallpOHOBOW HHUTH.

I'ubenp ppIOb! B pe3yiibTaTe COPTHPOBAHMA YacTO MABJIAETCA NMOKa3aTe-
7eM 3a00s1eBaHHA.

[Toruburyio wny ymupawowyio ppiby Heo6xoaumo ymanutb M3 GacceiiHa,
YCTaHOBHTb NpUYMHY THOeIH, MOACUMUTATh OTXOL M NOMECTHUTh €¢ B H3BECT-
KOBYIO AIMY.

Habmopenus 3a nmoBeneHHeM peiObl. PriGoBOn mOMKEH yMerh ompeje-
JIKTh, B KaKOM COCTOSAHHH HaxoOHTCs pbifa M 300poBa M oHa. Heobxonu-
MO IPOBOOMTD €)KeIHEBHBIA OCMOTP pbIGbl B KaXKAO# pplOOBOGHON eMKOCTH.
Bbicoxasa muumeBas aKTUBHOCTh ABJIACTCA MPH3IHAKOM TOro, 4r0 phbiba 370-
"poBa. Bo BpemsA KOpMJIEHHA HYXHO Mpexae Bcero o6pamiarb BHUMaHHe
Ha 51o0Oble sABHBIE MPH3HAKH IUIOXOFO COCTOAHMA WIM 3a00/I€BaHHA, O ueM
MOXET CBHETeJIbCTBOBATh MOABJIEHHE pbIG, 3ar/IaThIBaoOIMX BO3JYX, TEM-
HOOKpALUEHHBIX WIH 0BGeClBEYeHHBIX, C U3bA3BJICHHBIM XBOCTOM H [UIaBHH-
KaMH, MyYeriiasbiX, HyXHO TaK>Ke CJIEOUTDb 33 paclpefe/ieHHEM U MOBeACHHEM
puIO NpH IUIaBaHHUH.

OnpiTHRIC pBIGOBOABI 3HAIOT, YTO B ONpefeieHHbIE CE30HbI rOHa BCHbILI-
Ku 3a6oneBaHuit HaubGomnee pepoATHbl. U3BeCcTHO, YTO WIS BO3HHKHOBEHHA
3MM300THK HeoOGXoAMMBI TpH YCIIOBHMA: HajMyde BO3OyaMrens, BOCHpH-
HMUYMBBIX o0co0ed M pacmonaraiomed K 3a007eBaHUI0 CTPECCOBOH CH-
TYalMH.

Uamenennsa B cpele OOHMTaHMA, CTpecc, IIOTHOCTh NMOCAAKH H Gone3HH
¢opemn. Jlobbie M3MeHeHUA, MpoMcXoasuue B CpeAc OOHTaHUA, — yBeNH-
yeHMe IUIOTHOCTH TNOCaAKH, pe3KHe Ilepenaabl TeMIleparyp, HEOAOCTaTOK
PACTBOPEHHOTO KHCJIOpOna, H3meHeHHe pH M T.n. — OKa3bIBalOT Cephe3HOE
BIIMAAHME HA BhipamuBaeMylo ¢opesnb, CHHXAA ee¢ CONPOTHBIIAEMOCTh K pas-
muuHbIM 3a60neBanuaM. Tax, HanpuMep, XOTA B BOJOMUCTOUHMKAX XO3AHCT-
Ba MOCTOAHHO MPUCYTCTBYET TaKas YCJIOBHO martorensas misa dopenu Gaxre-
pHA, KaK Aeromonas, HO 3MHM300THA BO3HHMKAET JIMUIb BCIICACTBHE YXYQ-
LIeHHA YCNOBHMA O6MTaHMA (MPH HHU3KOM COOCPXKAHMH KHCIIOpOna, CKY-
YEHHOCTH), a TaK)ke NpOoBefeHHA pbIGOBOOHBIX omepauuid (B YaCTHOCTH,
npu nepecamkax poiOpl). Hpyroe 3aboseBaHue — BHOpHO3 — MOXET BO3-
HHKHYTb NMpPH COMCPXAHWUM PaCTBOPEHHOTO KMCIOPOAa MeHee 6 Mr/n, oco-
GenHo npu Temmeparype Boabl 10—15 °C u coneHocts 10~15 %, a TaKke
npcie nNpopeaeHUusA pplGOBOAHBIX ONEPALMH.
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T'azomy3bsippkOBast 6ONEe3Hb 4aCTO BO3HMKAeT NMpPH MeXaHHYeCKOH Moa-
Ye BOfbI MO TPyGaM Mop [aBlieHMEM M3-32 NMOJCACHIBAHMA BO3AYXd B Callb-
HHKaX HaCOCOB WM NMOSABIIEHHA TPEWHHBI B BOONOAawiuel TpyGe, NpH aspa-
UMM BOABI BO3AyXOM IIO[ HaBJieHHeM, MpH ObicTpom noporpeBe. asomy-
3bIpbKOBasA G0OJI€3Hb, KAaK IMpaBWIO, BbI3bIBaeT ObICTpylo rHOenb phIGbI.
ITosTomMy BOAY meped mopayeit HeOGXOOUMO NMPONMYCKaTh Yepe3 Jeras3alyoH-
HY10 YCTAHOBKY.

[Ipn MHTEHCHMBHOM MeTOne BbipaimiuBaHus c¢opernn B GacceiHax u3 BCeX
¢$bakTOpOB OKpYyXawllei cpeAsl, CO3MAOLIMX NMPeaNoChUIKU WA GonesHed,
IJ1aBHBIM SAIBJIAETCA IUTOTHOCTb NocagkH. Ecnu ucrnonb3ywrcs NpHpOAHbIE
BOJOMCTOYHHKH, TO MpH pacyere HONYCTMMOH MIIOTHOCTH NOCaAKH Heobxo-
AMMO YUHTBIBATH TeMIEpaTypy BOObI H COOCPXKAHHE B Hel KUCIOpOAa, HHTEH-
CHBHOCTh BOJIOO6MEHA, NOTPeGHOCTh (pOpesIH B KUCIOPOAE, KayeCcTBO KOpmMa
H HHTCHCHBHOCTh KODMIIEHMA H, CJIEJOBATEIBHO, YPOBeHp OOMEHa BellecTs
H CKOpOCTb HAKOIUICHMA MeTaboJIMTOB B BOje. CHMIXKEHHe IJIOTHOCTH TMO-
CaAKH pbIG ABIIAETCA CPENCTBOM YIIYUILICHHA Y CITOBHH OGHTAHHUA.

Meponpusitusi, npenstcreyomme 3aboneBammaM. s NpenoTBpaille-
Hus 3a6051eBaHmi cliedyer:

COAEPXATb B KaPaHTHHE MPHBE3EeHHYI0 PbIOy, MPHBE3EHHYI0 HKPY MHKY-
GHpOBaTh OTHEINBHO;

MPENnATCTBOBATh NMOMAJAHHI0 NUKOH PhIGBI B CHCTEMY BOMOCHAGKEHHA,

HCMONb30BaTh QUIBTPEI, GaK TEPHIMAHDBIE YCTAHOBKH, 33PAIKI0 H OKCH-
reHauuIo BOMbI;

PETYNApHO CTEPWIH30BaTh B TeYEeHHE 5—7 MMH prIGOBOAHbINH WHBEH-
Tapb (EMKOCTH [Ifi IePEeBO3KH HKpBbI ¥ phIGbI) ¢ MOMOLIBIO pacreopa xJjop-
Ho# u3BectH (200 mr/n);

CTCpWIM30BaTh Mepefl NOCafgKOH pbibbl PLIGOBOMHBIE €MKOCTH C IIO-
MOLUBIO pacTBOPa XJIOpHOii uasectn (200 mr/n);

CKCAHCBHO yCTaHABIMBATL KOJHYECTBO NOTHOLIMX ppi6 M 0GciemoBaTh
MX IJ1A BLIACHEHUS NpPHYMH rHOENH — NPOBONMTL BHELIHMH OCMOTp, OCMOTP
OpIOIIHOA MONIOCTH, KHILEUHMKA, CeNIe3eHKH W MeYeHH, a Takke 1—2 pasa
B MECAL MPOBOIUTbH HXTHOMATONIOrHYECKOe 06cneqoBanue pribol;

cobnionath Tpe6oBanua OCTa OTHOCHTENBHO KAYECTBA BOMIBL

OCYLIECTBIIATL MOCTOAHHBIA KOHTPOJIb 3a TEMIEPATYpOi, COAEPKAHHEM
KHCIIOpoa u aMMHaka, pH, conexoctsio cpenpsr;

cobiI0aTh HOPMBI IVIOTHOCTH NMOCAJKH PhIGHI;

coGMiofaTh MpaBuia XpaHEeHWA KOPMOB H CIIEOMTh 3a CPOK3aMH HX Xpa-
HEHHA,

NPUMEHATh KOPMA, COalaHCHPOBaHHbIE MO MHTATELHBIM BELECTBAM
H cofiepxkallue He06X0aMMble BHTAMHHHEBIE M MHHEpaJIbHbIe HOGABKH;

NMpY KOPMJIEHHH CTPOFO NPHUAEPXKHBATLCA KOPMOBBIX Tabmu;

CNIEIUTH "33 BO3MOXHOCTbI0O BO3HUKHOBEHHSA CTPECCOBBIX CHTYauuil (MpH
YXYIMIUEHHH YCIIOBHH OGMTaHHA M NpPOBEJEeHHH pPbIGOBOIHBIX onepauwuii) ;

Nepen, NMpOBEACHHEM HEPEeCTOBOH KammaHuu o6paGareiBath INpPOH3BO-
JMTEIIeH MpenapaTaMu POTHB 3KTONAPA3HTOB M MHKO30B;

148



npu obHapyxeHuu 3aGoyeBaHMsA NpPOBOOHTb MEPOINPHATHSA, HAMpPABIIEH-
HbI€ Ha NPEAOTBPAILEHHE €0 paclipOCTpaHEHH;

GBICTPO H TOYHO YCTAaHaBIIMBaTh MpUYMHY 3a00NIEBaHHA, YCTPaHATDH
€€ WIN [IPUCTYNATh K JICYEHHIO.

Mpodunaxmika u nevenne 3aGonepanmit. s npoduIaK THKH H JIeHeHHA
3a6oneBaHuit HeOGXOMMMO NpPaBWIBHO BBHIGHPaTh M NMPUMEHATH COOTBETCT-
Bywwpme npenaparsl. Ilpy nposemennn moGbix npopuiaKTHIeCKHX H Jieue-
HBIX MCPONPHATUA HeOOXOOMMO NOMHHTb, YTO BCe JIEKApCTBA M NMpenaparhl
B KaKOH-TO CTENEHH TOKCHYHBI V1A pbl6 M BBI3BIBAIOT y HHUX cTpecc. [ToaTo-
My HEO6XOIHMO CTPOrOo coGIIoAaTh CyuUIECTBY OIKE PEKOMEeHIALMH OTHOCH~
TEJIBHO KOHLEHTPALHMM INpenaparoB M BpPeMeHH MX 3kcno3uumu. Cremyer
nonb30BaThCA IJIACTMAaCCOBBIMK BefpaMu (OUMHKOBAHHYIO NMOCYRY NpHMe-
HATb HE pPEKOMEHAyeTCA), TOYHO 3HaThb pacxoXx Boabl M paGoumit oGbeM
Kaxgoro 6GacceiHa. PexoMeHpyeTcs NpOBOOMTH IpeABapHTeNbHYI0 MNpo0-
Hylo 06paborky HeGonbuION mapTuH pbiObl. B npouecce o6paboTku Heo6xo-
OMMO HEenpephIBHO HaOMiomath 32 pbl60i, BOBpEMs NOMAABATh CREXKYIO BOAY,
OCYLLUECTBIATh €€ aIpalMIo u T. .

llpu nposeneHun npopwIaK THHECKMX H JIeYeOHBIX MEPONPHATHH Hau-
Gonee uenecoobpa3Ho nmopasaTh INpenapar B OacceilH BMecre ¢ Bomod (me-
TOJ KameJIbHHUbI) WIH CO3/1aBaTh ONpedeIeHHYI0 KOHUEHTPALMIO pacTBOpa
B bacceiiHe MyTeM NMpeKpaLieHUA MOJauH BOAbI, 2 3aT€M NPOBOAUTH a3PALMUIO
(Meron BaHH). [lpHuem nyuure NMpoOBecTH HECKONbKO KOPOTKHX 06paGo-
TOK (C MHTEpBaJIOM B OIMH [IeHb), YeM OIHY NPOHOIDKUTENbHYI0 06paGoTKy.

OcHoBHBIe npenmapaThl, Hcnonb3yembie B ¢openeBonctse. Hopodopm-
Hble npenaparsl (Moloule-ge3HHGUIMpYIOIIHEe CPEACTBA C LUMPOKHM JHamna-
30HOM [EHCTBHUS) pPEKOMEHAYETCA HCIONb30BATh B OCHOBHOM IJIfi [Ee3HH-
dbexuuu. ITH npenaparsl OTIHMYAIOTCA CWIBHBIM Gak TepHUMOHBIM NPOTHBO-
BHPYCHBIM M NMPOTHMBOIrpHOKOBBLIM [OEHCTBMEM, HE3HAYMTEIIBHOH TOKCHYHOC-
ThI0O, OHM HE OKa3blBaOT pa3fpaXKaloiero BO3AEACTBHA Ha KOXY H CIIM3HMC-
Thle OOOJNOYKH, pa3pylIaloOUIer0 BO3AEACTBHA Ha METAUI, pe3HHY M CHHTe-
THYECKHE MATEpHAbl M MOTyT MPUMEHATHCA NpH HM3KOH TeMIeparype
(maxe mpu 0°C), xOHTPONTMpOBAaTh MX MAE3IMHPEKUHOHHYI0 AKTHBHOCTH
MOXHO N0 OKpacKe pacTBopa.

GopmanuH — HauGolee pacnpOCTPaHEHHBIA TepaneBTHYECKMH areHT,
NpUMeHsAeMbli 1A 60pb6bl ¢ pa3IHUYHBIMU HapyXXHBIMM Mapa3utTamMu ¢o-
penu. Hu pxaBumHa, HM cTabWIH3MpyloLiHe XMMHKAIIHM, QOOaBsgeMble K
dbopmanuHy, He BIHAIOT Ha ero jeyeGHbie cBOMCTBa. Popens UyBCTBUTEIIb-
Ha K BBICOKOMY YPOBHIO COAepXKaHMa GOPMAIHHA NPH TeMIepaType BbILIE
7—-10 °C. Kak TipaBuio, OH KCHOJNIb3yeTca B KOHIeHTpauuu 170 Mr/i1 B Te-
ueHue yaca, ecnm ‘Temneparypa Boie 10 °C. O6paboTKy NPOBOAAT [Ba-TpH
pa3a, ée NpOJOIIKMTENLHOCTh HE JOJDKHA NpeBbliath 1 4. B xoHueHTpauum
1700—-2000 mr/n dopmanuH ucnons3yerca Ajas Gopbbsl ¢ rpubGKamu, nopa-
)KaromwuMH HKpy. O6paborka moJKHa nmpoposmkarsca 15 MHH ¥ MOBTOPATHCA
HaCTOJIKO 4aCTO, HACKOJILKO 3TO He06XoauMo.

'ubens ¢openn or 06paborku dopManuHOM MOXET MPOU3OHTH CNYC-
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14 5—6 4 moclnie ee nposeAeHUs. [OOOBHKH pamy>kHO# GOPEIH 4acTO YyBCT-
BUTEJIbHBI K GOpMaIMHYy, NO3TOMYy MNOABeprarb MX nogo6HOH 06paborke
HeNb34.

ManaxuToBblit 3eNeHbI yCHEeIIHO NpHMeHserca Wi Gopbbe1 ¢ canpo-
JieTHHe#, pa3BHBAOLIEACA Ha UKpe, H i NpeAyNnpeXOCHHs IpHOKOBBIX
H NpPOTO30MHbIX 3a60NEBaHHI CpenM NMPOM3BOAMTENEH M pbl6 ApYyroro BO3-
pacra. OpHako MaaxXMTOBbIA 3eJICHBIH He CIIeAyeT NMPHUMEHATh NjiA 06pabor-
KH cBOGOIHBIX IMOPHOHOB M JIHUMHOK, IUIA KOTOPBIX OH TOKCHYEH. [ljis npe-
OYTIpexXOCHUs pa3BUTHA CallpOJIerHUM HKPY Mepen 3aKIafAKoH B HHKYOauHOH-
Hble amnaparbl 0oOGpabGaThbIBAalOT B pACTBOPE MAIAXMTOBOIO 3€JIEHOrO IpH
xoHueHTpauu 1:150000 B teyenne 10 mym. B panpueittiem pjis o6pabor-
KM HKpPbl MOXHO TNpUMEHATh MAJIaXMTOBbLIH 3eJIeHbId TIPH KOHIEHTpalUH
1:200 000 — 1:400 000, o6paboTky NMpoBOOAT B TeueHMe 4Yaca 1 pa3 B Hefie-
JII0, HCMONB3ys MeTO[ KalleJbHHIBI. ManaxuToBeiit 3eJIeHbIH MOXET ObITb
HEHTPAJIM30BAH C NOMOLIBIO CY/IbgaTa HATPHUA.

[lepMaHranar xajusa — XECTKHH OKHCIIAIOUMA areHT, KOTOPbIA MCIOIIb-
3yerca mis Gopbbbl ¢ HapyXHbIMM napasuramu. Kpome toro, o6paborka
NepMaHraHaTOM KauuA NpH KoHueHTpauuu 1:10000 B teueHue 5—10 mMuH
YacTO [AaeT XOpollWe Ppe3yJIbTaThl B CAyyae NOABIIEHHA Y pbIb kabGepHOH
nponudepauuu (pa3pacTaHne KJIETOK Ha Mecre NMOBPeXACHMA TKAaHH), CBA-
33aHHOH ¢ IUIOXMM Bofoo6MeHoM. O6paboTka NpOAOIKAETCA B TEYCHHE Yaca.

Mopckas Boma cama 1o cebe siBnserca npodUIaK THYECKHM CPEACTBOM.
Conepast 06paboTka (c Momompio 3 %-HOro pacTBOpa XJIOpHAA HAaTpHA) —
ONHO M3 CpeOCTB, CMOCOGCTBYIOLIUX yAaNieHHI0 CJIM3H, YTO Obneryaer manib-
Hedilryio obpaborky XMMHYeCKHMM MNpenaparamMu npH Ooppbe ¢ mapasu-
TaMH. B GacceiiHe co3pmaT 3 %-Hylo KOHUEHTpauuio xjiopuaa Harpua. [Ipu
NOABJICHHH Yy pbIGbl NMepBBIX NPH3HAKOB YCTAJIOCTH PaCTBOD BBIMBIBAIOT
U3 Gacceiina.

Hcnonp3oBanHe MeTOona KanenbHHUb! IS NOCTOSHHOH o00paGorkm.
[IpenMy1ecTBO 3TOro Meroma 3aKIIIOYaeTCA B TOM, UTO pacTBOp Mpemnapa-
Ta, MOAABaeMbIH Ha BTOKE, paBHOMEPHO paclpefe/ifieTca o BceMy Oaccei-
Hy, nopaya Bonbl He IpeKpallaeTcsa, ee ypoBeHb B GacceilHe coxpaHsaercs,
pbiby He HY)XHO nepecaXuBarTh, a MOCJe 3aBeplueHHa 06pabOTKM npenapar
BbIMBIBAeTCA BOIOH.

MeTon KkanenbHHUbI NPHMEHAOT VIS NPoWIAKTUKH CaNpoOJIerHHO3a.
Uxpy o6pabarbipalor pacTtBOpoM ¢GOpMalinHa, HMEIOLIEr0 KOHLEHTPALUIO
1:2000, wnu x10pamuHa — Npu. KoHuenrpauuu 1:30000. Yacrora u miurens-
HOCTh 06paBOTKH 3aBHCAT OT KOHK PETHBIX YCAOBHH XO3ANUCTBA.

Crporoe cobmnioficHHe CAaHMTapHbLIX TpeGOBaHMA M HOPM NpOodHIAK-
THYECKOH OOGpaboTKH ABJIACTCA BaXKHEHUINM YCIOBHEM YCHELIHOM paboTh
¢openesoro xo3sACTBA HH/Y CTPHATIBHOTO THNA.



SAKNWYEHMUWE

ToBapHoe ppIGOBOACTBO B HallleH CTpaHe XapaKTepH3yeTcA CTaGWIBHBIM
H NporpecCHpylMM pocToM. Heite cnoxunucs 4 ocHoBHble ¢opMbl poiGo-
BOJCTBA — IIPY[IOBOE, HHAYCTPHAJIBHO -TEIUIOBOJHOE, O3€pHOE U MpHOpeNHO-
MOpCKOe. 3a CYeT 3THX HAINpasJeHMH IMPOU3BOACTBO TOBAPHOH pbIGHI MpH-
6mmamwioch K S00 Thic. T ¥ fAaXe MpeBBICHWIO BbUIOB PbIGBI BO BCEX €CTECT-
BEHHBIX BHYTPEHHHX BOJOeMaxX Hallled CTpaHbl.

OCHOBHBIM HaNpaBJieHHEM TOBApHOTO phIGOBOOCTBA OCTaeTCA MPYAO-
BOo¢ pbIGOBOIOCTBO, KaK TpagMUMOHHOEe, Haubojee pPAUMOHAIBHOE H 3KO-
HOMHueckH 3ddexTUBHOE phIGoBOACTBO. CpeAHsas PpbIOONpPORYKTHBHOCTD
npynoB 3a nociteguue 10 ner yaBounach M gocrurna 14 u/ra. IHpymopoe
pb160BoacTBO HaeT He MeHee 80 % o6ero mMpoM3BOACTBA TOBAPHOH pbIOHI.

Cpenu ppyrux ynomsiHyThIx Bhile dopm peiboBojcTBa HauGonee Goic-
pO pa3BHBaeTCA MHOYCTPUANIBHO-TEIUIOBOJAHOE pbIGOBOLCTBO — pa3BefeHUe
M BblpalMBaHHMe pbIObl B HEGONBIIMX pHIGOBOAHBIX eMKOCTAX — bacceiHax,
CeTYaTBIX CalKaX, LHMPKYIALMOHHBIX YCTAaHOBKAax, BOJOEMax-OXJagure-
JAX IMEKTPOCTAHIMHA M [APYrHX C MpPUMEHEHHEM HE TOJIbKO NMPEeCHOH, HO
H MOpcKo# Bofbl. ITa popma ppIGOBOACTBA OT/IMYAETCA BHICOKOH HHTEHCHB-
HOCTBIO TPOH3BO/ICTBA.

B HacTosiiiee BpeMsi MHOYCTpHAIBHO-TEIUIOBOOHOE pbIOOBOOCTBO HAET
20—25 ThIC. T PBIOBI, Ce6ECTOMMOCTD KOTOPOH NMOKAa CPaBHHTEIBHO BENIHKA.
Tem He MeHee 3TO HamnpaBjieHHe pbIGOBOACTBA Pa3BHUBAETCA OIEPEKAIOIMMHU
TeMIaMH. ITO OOBACHACTCA TEXHONIOrHYHOCTHIO H BO3MOXHOCTbIO KOHTpPOJA
Ha Bcex 3Tamax pbi6oBogHOro mpouecca. OgHako pplGOBOABI MCHBITHIBAIOT
cepbe3Hble 3aTPyOHEHHs H3-3a Hegocrarka uHbpopmauuu. UHmycTpHanbHQ-
TeIUIOBOOHOEe PpbIGOBOACTBO, HMCTOPUA KOTOpOro HE mnpeBblUaeT 15 ner,
IOKa HAaXOOMT oueHb cy1afoe oTpaieHHE B JIMTEpaTrype MO pbIGOBOMCTBY.

Kuura no OuoTexHuke MHAyCTpuanibHOro ¢opeseBOncTBa BeChbMa aK-
TyansHa. Hageemcs, UTo OHa CTaHET HACTONIBHON KHUroM priGOBOMIOB.
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