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WUCITOJIB30BAHUE TUJISIINH (TILAPIINAE)
B MUPOBOM M OTEYECTBEHHOM AKBAKYJIBTYPE

O.1. BOPOHEIIKAS
(Kadenpa muenoBoactra u akBakynbTypsl PTAY-MCXA umenn K.A. Tumupsizena)

IIpuBoasiTcsi AaHHBIE, XapaKTepPU3yIOIHe POJib NMPOU3BOACTBA THJISIINU B MHUPOBOIi
aKkBakyJbType. OnucaHn 3apy0exkHbIii ONbIT KyJbTHBHpoOBaHUs THiasinuu. IlpencrabieHbl
Pe3yJIbTATHI HCCJICTOBAHUI 110 BHIPAIIUBAHUIO THISNHHA B 0TE4eCTBEHHOM HHAYCTPHATBHOM
pr10oBoacTBe. [lokazaHbl MyTH NOBbIIEHUS 3(PPEKTUBHOCTH BbIPAIIUBAHUS TUJISIIIUH.

Knrwuesvie cnosa: AKBaKyJIbTypa, TUWIANUA, CaKU, GaCCGﬁHLI, 060pOTHOC BOI[OCH36)KGHI/IG,
T€OTEPMAIBHBIC BOIBI.

MupoBoe pbIOHOE XO3SHCTBO Ha MPOTSHKEHUH MHOTHX CTOJETHH Pa3BUBAjOCh 10
JIBYM OCHOBHBIM HAITPaBJICHUSM: OKEAaHUYECKOMY PHIOOJIOBCTBY M aKBAaKYIIETYPE.

Benymryro pons B Mpon3BOACTBE PHIOHBIX MPOYKTOB UTpasia [oOkIda PEIOBI U IPY-
rux 00BEKTOB BOJHOTO TpoMbIciia B MupoBoM okeaHe. Ha momro okeaHWYeCcKOro prroo-
JIOBCTBa mpuxoamiioch 6omee 90% oobemoB peIOHOM npoayki. OcoOEHHO HHTEHCHBHO
OKEaHW4YeCKOe PhIOOJIOBCTBO pa3BUBaAIOCh B 70—80-e ro/ibl MPOIuIoro CTOJIETHS.

OnHako B TOCNEIHUE JIBA JCCATHICTHS, HECMOTPSl Ha YBEIMYCHHE YUCICHHOCTH
W MOIIHOCTH TPOMBICIOBOTO (DII0TA, TEXHUUECKOE U TEXHOJIOTMYECKOE COBEPIICHCTBOBA-
HUE TIOMCKa, JIOBA U MEPepadOTKH PHIObI, BETMUYNHA OKEaHMUECKUX YIIOBOB OCTACTCS MPaK-
THYECKH Ha OHOM ypoBHE — 93-95 mun T. CTabunnzanusi OKeaHHYEeCKOro PIOOJIOBCTBA
CBsI3aHa C COKpAIICHUEM MPOMBICIOBBIX 3allaCOB MHOT'MX LEHHBIX BHJIOB PbIO, a TarKke
CYIICCTBEHHBIM CHMKCHUEM SKOHOMHUYECKOH 3 EKTUBHOCTH OKEAaHMYECKOTO TIPOMBICIIA.

Bo MHOrMX rocymapcrax Bce Oosibliiee BHUMaHUE CTANU YACISATh PA3BUTHIO PHIOO-
BOJICTBA BO BHYTPEHHHUX BOJIOEMAaxX M MPUOPEKHBIX 30HaX OKeaHa. B pe3ynbrare B TeueHNE
MTOCJICIHNX JIECATHIICTHH aKBaKylIbTypa CTalla OIHUM W3 CaMbIX OBICTPO Pa3BHBAIOIIUXCS
HampaBJIeHUN TPOU3BOJICTBA MMUIIEBON TIPOIYKIHH, UTPasi BCE OOIBIIYIO POJIb B SKOHOMH-
YEeCKOM Pa3BUTHUH MHOTHX CTpaH.

[To Temmam pa3BUTHS aKBaKyJIbTypa ONEPEKAET BBUIOB PHIOBI B OKEaHaX U MOPSX
u obecrnieunBaeT B Hacrtosinee BpeMs Oosee 40% o0Iiero nmpou3BoACTBa PHIOHOM Mpo-
nykiuu. [lo mamaeiM ®AO, B 2006 . MupoBasi MPOAYKIHS aKBAaKYIbTYPBI JOCTHIIIA
51,7 mnH T, 13 HUX 31,6 MJIH T BBIpaIlleHO BO BHYTPEHHUX BojoemMax [1].

BricTpbie TemItbl pocTa 00bEMOB MPOAYKIMH aKBAKYJIBTYPBI BO MHOTOM 00€CIedH-
BAIOTCSI IPUOPUTETHBIM BBIPAIIMBAHUEM OTICIBHBIX BHJOB PBIO, 001aJa0IUX IEHHBIMH
XO3SIICTBEHHO MOJIE3HBIMHM KaueCTBAMU U MMEIOIIUX BBICOKHI CIPOC HA BHYTPEHHEM H
BHEITHEM PbIHKaX.

Haubonee ObicTphIMU TEMIIAMHU 32 yKa3aHHBIN MIEPHOJ PA3BUBAJIOCh MPOU3BOACTBO
pPBIO TPOTIMKOB — THIISITIAN, YTO CBSI3aHO C MX MUCKIFOUYUTENHHO IEHHBIMHU XO3SHCTBEHHO
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MOJIE3HBIMH KadyeCTBaMHU. TWIIAMWYU OTIMYAIOTCS BBICOKOM aJalTalliOHHON yCTOHYHBO-
CTBIO K IIMPOKHM M3MEHEHUSIM YCIOBHUH COIEPIKAHMs, JIETKO Pa3MHOXAIOTCS, 00J1aJatoT
XOPOIIEH CKOPOCTBIO POCTA, UMEIOT IPEBOCXOAHBIE BKYCOBBIE KaueCTBa.

ITo nanabM PAO, 10 TeMITy IPUPOCTA MPOAYKIMH AKBAKYABTYPbI THIISIHS 3aHUMa-
eT mepBoe MecTo — o0beM BhiparmmBanus B 2004 r. nmpesbicuit 1,82 MITH T.

Tunsanun BeipanuBaroT 6oiee yeM B 120 ctpanax mupa. Hanbomnee kpymHbIMHE TTPO-
W3BOIUTENSAMH THIISTIAN ABIsTIoTCs Kntait — 51% (897,3 trIc. T), cTpans! FOTro-BocTounoit
Asun (Oumummuasl, Manonesws, Tainann), Mekcuka, a Takke Erunet. B EBpore Tvmsi-
Ui KynbTUBUPYIOT B I'epmanuu, @panunu, bensrun, Uexuu, boarapuu u HEKOTOPBIX py-
T'HX CTpaHax.

YenenHoMy pocTy IPOU3BOJICTBA THIISIITIAU CIIOCOOCTBOBAJIO KaK yBEIMUSHHE YU CIIa
CTpaH, 3aHUMAIOIIUXCS €€ BBIPAlIMBaHHEM, TaK U pa3pab0TKa HOBBIX HHTCHCUBHBIX TEXHO-
JIOTHH, CO3/1aHNE BBICOKOTIPOAYKTHBHBIX JTUHUN ¥ THOPUAHBIX (OPM THIISITIHH.

ITo cBOMM OHMONOTHYECKUM OCOOEHHOCTSM THJISIIIUU CYLIECTBEHHO OTIMYAIOTCS OT
JOpyrux BUAOB pb0. Hambonee mmpoko B MHPOBOI aKBaKyJIbType HCIOIb3YIOTCS THIIS-
MUY, OTHOCsIHECs K poxry Oreochromis: Hunbekast Twirsinus (O. niloticus), MO3aMOUKCKas
twsiiias (O. mossambicus), roy0as Tansmus (O. aureus), a Takke KpacHasi THOpHUIHAS
TSNS, Y TWISININN, OTHOCSIINXCS K 3TOMY POAY, HHKYOAIsl UKPbI ¥ BbIACPKUBAHHE JIU-
YMHOK IPOXOJUT B POTOBOM IOJIOCTH CaMOK. ECTeCTBEHHBIM apeanoM TUIISINNHN SBISIOTCS
BomoeMbl Adpukn, Nopmanuu u M3pawms.

BrlpamyBanue TSIV B IPYyTUX PErHOHAX JIMMUTHPYETCS UX OMOJIIOTHUECKUMHU
0COOCHHOCTSIMH — TPEOOBAHUSMH K TEMIIEPAaTYPHOMY PEKHUMY BoZ0eMOB. ONTHMaIbHbIC
TPaHUIIBl U1 UX HOPMaJIbHON KU3HEIEATEIbHOCTH Jiexkar B npenenax 26—35°C. PazmHo-
JKeHHUe npekpaiaercs npu remneparype 20°C. HikHuid TeMneparypHbIii OpOT KoeoneT-
cs B rpanunax 8—12°C, neranpHas BepxHss Temieparypa okoio 42°C. Poct u nuranue
TWISIIANA Tpekpariatores npu temneparype 15-17°C [12].

VYenemHoe BhIpalliBaHUE TUISTUH B CyOTPONHMKAaX U 0COOEHHO B YMEPEHHBIX ILIU-
pOTax CBSI3aHO C BHEIPEHHUEM COBPEMEHHBIX MHIyCTPHUAJIbHBIX TEXHOJIOTHH pPHIOOBOI-
CTBa: BbIpAIlMBaHWEM PBIOBI B CaKax M OacceiHax, B yCTAaHOBKAaX C 3aMKHYTOH cHCTe-
MOH BOZOCHA0XKEHUSI, @ TAKXKE NPYIaX C UCIOIb30BAHUEM TEXHHUYECKUX U T€0TEePMATIbHbBIX
TEIUIBIX BOI.

B nocnennue necstuneTus Bce Oonpliee NPUMEHEHHE HAXOIUT CaIKOBOE 1 Oaccei-
HOBOE BBIPAIIMBAHUE PHIOBI.

CanxoBoe BBIpAIIUBaHUE PHIOBI SBISETCS ANBTEPHATHBON MPYJIOBOMY BBIPAIIH-
BaHUIO U UMEET TEXHUYECKNE, FIKOJIOTHIECKHE, COITMAIbHbIE U YKOHOMHUYECKHE MTPEUMY-
IIecTBa:

1 — He KOHKYpHUPYET C 3eMEeIbHBIMU U BOIHBIMHU pECYpCaMu, ¢ APYTHMH PhIOOBO-
HBIMHU CHCTEMaMH;

2 — IPUroAHO 1isi OONBIIMHCTBA KYJIBTUBUPYEMBIX BUOB PHIO;

3 — uaeanbHO MOIXOAMT ISl OTKPBITHIX BOJ C HEBBICOKOH MPOAYKTHBHOCTBIO;

4 — TEXHOJIOTUYECKU TPOIIE NPUMEHSATh METOIbI, MO3BOJISIOLINE PEryIUpOBaTh
YCIIOBHUS BBIPALIMBAHUS;

5 — Goree MPHUCTIOCOOICHO K OOBIYHBIM METOAAM ITPOU3BOICTBA MPOIYKITUH U TPe-
OoBaHMAM TOPTOBIH [9].

KoHTpo:p 32 yCIOBUSAME COAEPIKaHNS U BOBMOKHOCTh MX PETYJIHPOBAHUS CIIOCO0-
CTBYIOT 3(p(heKTHBHOMY BBIPAIIMBAHHUIO THIISITTHA B PETHOHAX C HEJIOCTATOYHBIM KOJIHYE-
CTBOM TeIlJIa ¥ HU3KUMH 3UMHUMU TeMIlepaTypamu.

Conepxanue TWISAMUN B cajkax NMPUMEHseTcd M B CTpaHaX, PacloIOKEHHBIX B
Tponukax M cyOTponukax. Hawmbosee mmpoko caakoBoe BBIPALMBAHUE HCIIOIB3YETCS
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B Kutae. B 2004 r. Tam ObLJIO BBIpAIlieHO OKOJIO | MIIH T PBIOBI HA CaJIKOBOM ILIOMIAIH B
77 moa m? [9].

B Slnonnn mpu BeIpaluBaHUM TWISNMM B caakax 3a 10—12 mec. momydanu no
500 xr/M?, cpenneit maccoit 800900 r [11].

JlornueckuM NPOAOJKEHHEM CaIKOBOTO M 0acCeiHOBOro pbIOOBOACTBA SIBIISIET-
csl BBIpalllMBaHNE PHIOBI B 3aMKHYTHIX cHUcTeMax BojocHaOkeHus (Y3B). IlepBoe mpen-
IIPUATHE C HCIIOIb30BAHHUEM 3aMKHYTOW CHCTEMBbl BOAOCHAOKEHMS OBUIO ITOCTPOEHO B
Smormu B 1951 1. [loHas HE3aBUCUMOCTH MPOM3BOACTBEHHOTO TIpOIlecca OT MPUPOIHO-
KJIIMMAaTUYEeCKUX YCIOBUI OTKPHIBAET BO3ZMOXKHOCTDH BBIPAIMBAHUS MPAKTUYECKU JTFOOBIX
BHJIOB THAPOOHOHTOB. [l0 MHEHHIO SITTOHCKUX HCCIemoBaTeNeld, ppiobl B Y3B MeHbie
MIOJIBEPKEHBI CTpeccy U Oosiee YCTONYMBEI K 3a00JIEBaHUAM, a TAKXKe MCKIIIOYaeTCsl Bpe/i-
HOE BO3JCHUCTBUE 3arpsA3HEHHOW BOJABI HAa OKPYXKAWILYI cpely. B Hacrosiiee Bpems
LUUPKYJSIIAOHHBIE YCTAHOBKU B 3apyOCKHOM PBIOOBOACTBE HMCIONB3YIOTCS JOCTATOYHO
mupoko [3].

Ha npotshkenun psna et Ha kadenpy npyroBoro poiboBoiacTBa TUMHPSI3EBCKOM
aKazieMuu ObUIO 3aBe3€HO 9 BUIOB TWIANHWH, B T.4. M HauOoJee LIMPOKO HCIOJIb3yEeMbIe
B MHUPOBOU aKkBakylIbType Mo3ambukckas (Oreochromis mossambicus), aunbckas (O. ni-
loticus), rony6as (O. aureus) TUISINAYA, a TAK)KE JIBA MEKBHIOBBIX KPACHBIX THOPHIA.

HccnenoBanusi MpOBOAWIIN B aKBapUaIbHOW Kadeapel, a Takxke Ha 0a3e MpOMBbIIL-
JICHHBIX CaJIKOBBIX U 0aCCEHHOBBIX PHIOOBOAHBIX XO3SIMCTB, PACIIOIOKEHHBIX Ha BOJOEMAaX-
OXJIAZIUTENISIX DHEPTeTHYECKUX OOBEKTOB, B PHIOOBOIHBIX II€XaX C 3aMKHYTOH CHUCTEMOI
BO/I0OOECTIEYeHNS, B TIPY/AAX C Te0TepMaJIbHOM BOJIOM.

HauGonpuiuii oneIT UCIOIB30BAHUS TUIISIIIUYA B OTEUECTBCHHOM aKBaKyJIBType Ha-
KOIUICH IPH €€ BBIPAIIMBAHUN B YCIOBHSIX CaIKOBBIX M 0ACCEHHOBBIX X03UCTB. Bhipamu-
BaHHME TUJIAIUHM TPOBOIWIM Ha 7 CaIKOBBIX MPOMBIIIJICHHBIX PHIOOBOTHBIX XO3SHCTBaX,
pacroNoKEeHHBIX B Pa3HbIX KIMMATUYECKHX 30HAX CTpaHbl (BomoeMbl-oxyaantenud Cmo-
nenckoit ADC, Yepenerckoit, HoBopsizanckoit, [1punuenposckoit, HoBouepkacckoit, He-
BuHHOMBICCKOM, CtaBpomnonbckoit ['POC). Tunanuio BeIpammBaiu Takxke B OacceiHax
B PBIOOBOJIHBIX Ie€XaX MPOMBINUICHHBIX Tpeanpusatiii (HoBomumenkwii, MapnymonbCKuid,
HoBoxky3zuenknii Mmetamtyprudeckue komOuHarel; TOI[-22, Mocksa).

MHoroseTHHe IPOU3BOACTBEHHBIC SKCIIEPUMEHTHI TOATBEPAMIN BBICOKHE MPOAYK-
TUBHbBIC KadecTBa THJIANMH, MOKa3add BO3MOXXHOCTb HMX 3()()EKTUBHOTO BBIPAILMBAHUS
B YCIIOBHSIX CaJKOBBIX, 0ACCEHHOBBIX M MPYIOBBIX XO3AWCTB.

[Ipu BBIpamuBaHUM TWISIIMA MO3aMOWKa U TONyOOH THUIISIHMM B CaJKOBOM XO3SM-
ctBe npu Craspononbekoit [ POC cpennecyTounslil nmpupocT coctaBui 2,5-3,1 1, a BBIXOJ
PBHIOOTIPOYKIINH 3a BETETAIIMOHHBIN ce30H (5 Mec.) — 250 kr/m? (Tabm. 1).

TexHonorys BeIpalllMBaHUsl TUISIIUM B CAJKOBBIX X03S1CTBaX MMEET CBOIO CIIELH-
¢uxy. OnTUMaIbHBIA TEMIEPATYPHBIA PEKUM Ha BOAOEMAX-OXJIAAUTEINSAX JACPKUTCA Ha
npotsokenun 5—7 mec. [Ipu remneparype 18°C u Hrxe TWISATUH (TPOU3BOANUTENCH U MO-
J10b) HEOOXOAMMO MepeMelIaTh B 3aKpbIThie MOMeLeHUs. PbriOoBogHO-OMOMOrHUECKUEe
[I0KA3aTesH 110 BBIPALMBAHUIO U COIEPKAHUIO TPOU3BOAUTEIICH U BBIPAILIMBAHHUIO TOBAP-
HOM pBIOBI iprBeieHbI B Tabmuax 2 u 3 (Meroauueckue pexomernanmu, 2006).

Hccnenosanus, nposeneHHbIE Ha 6a3e HoBonumekoro MeTamrypruaeckoro Komou-
HAaTa, M03BOJIMIIM N3yYUTh OHOJIOTMYECKHE OCOOEHHOCTH U XO3AHCTBEHHO II0JI€3HbIE Kaue-
CTBa YETHIPEX BHUJIOB THIIAIIMHN B YCIOBUSAX 3aMKHYTOH CHCTEMBI BOJIOHMCIIONB30BaHMs. Han-
Jy4IINe Pe3yibTaThl IPH BBHIPAIIUBAHUHA B MOHOKYJBTYpE MOKa3aja HWJIbCKAs THIISIHL,
a TIpM COBMECTHOM BBIPAIIMBAHUH C KapPIIOM U OCETPOBBIMU PHIOAMH — TOIy0ast THIISITHUSL.

B ycnoBusix ycTaHOBKM € 3aMKHYTBhIM BojioobecrieuenueM (Y3B) TOLI-22 (1. Mock-
Ba) ObLIa MPOBENICHA CEpHsl OIBITOB [0 CPABHUTEIHLHOMY BBIPALIMBAHUIO PA3HBIX BHOB
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Tabnuya 1
PesynbraThbl BbipalyMBaHus TUNANUMM B cagKkax Ha BogoeMax-oxragurensx

) Tgﬁﬂﬁggﬁ' Macca peibbl. I | yopocts | Mpo- | 3atpats
CapgkoBoe X0381MCTBO BbIpAWMBAHNS, | Havamnb- | KoHeu- pocTa, aykums, | Kopma,
cyT Has Has rlcyt Kr/m 3 Kr/Kr
YepeneTtckoe (T. Mo3ambuka) 120 2,5 156,2 1,3 75,0 3,2
HoBouepkacckoe (T. Mo3ambuka) 75 3,4 96,3 1,2 19,2 3.1
MpugHenposckoe (T. Mo3ambuka) 120 0,2 190,6 1,6 38,1 29
HeBrHHOMBICCKOE (T. KpacHasi) 120 0,5 205,4 1,7 102,3 2,7
CTtaBpononbckoe (T. rony6as) 92 0,4 285,4 3,1 2740 2,1
CwmoneHckoe (T. rony6as) 100 0,4 188,2 1,9 184.,4 2,2
Mopckue cagku (T. KpacHasi) 135 94 337,8 2,9 168,9 2,9
Tabnunua 2
TexHonornyeckue nokasartenu BbipalMBaHus NpousBoguTernien B cagkax
Hopmatus MokasaTtenb
CKOpOCTb TEYEHNSI B paioHe YCTaHOBKW CafKoB, M/C 0o 0,5
my6uHa Bogoema B palioHe YyCTaHOBKM CaaKoB, M 2,5 n bonee
Mnowanb cagkos, M2 12-24
my6uHa cagkos, m He meHee 2
my6uHa norpyeHunsi cagkos B BOAY, M He menee 1,5
Pa3mep a4veun cagkos, Mm 15-20
Temnepartypa BblpaLumBaHus, °C 23-28
HavanbHasi macca pbibbl, 1 He meHee 50
BbipkmBaemocTb, % 90-95
[MpogomknTenbHOCTb BbipalLMBaHuUs, CyT B 3aBucrMMOCTM OT TemnepaTypHOro
pexvma
Kopmnenwue: peuentypa (npotevH, %) 16-80 (37); PFTM-5B (40)
B3arpartbl KopMma, Kr/Kr npupocTta 2,0-2,5

¥ THOPUIOB THIIATIMU B MOHO- H TTOJTUKYJIETYPE COBMECTHO € KaproM. OTIBIT TPOI0IHKaIICs
Ha ipoTspkeHnn 150 cyT. Pe3ynbrarsl uccienoBaHmil mpruBeaCHBI B Ta0HIIE 4.

BBIpaIlII/IBaHI/Ie TpEX BUAOB THIISTIMA TTOKA3a710 npeuMyni€CTBO HUJIbCKOM THIISITINH.
3a 5 Mec BhIpaIllMBaHUs HUIIbCKAs TUIISINS TIPU CPEHECYTOUYHOM IpupocTe 3,25 T J0CTHUr-
na cpeaneit Macebl 509 . Beicokue mokasaTenu 10 CKOPOCTH POCTa UMela U THOpHTHAS
TWISATUS (CaMIIbl HUJIBCKOM M CAMKH KPacHOW THJISITIMN).

Bce GombImii MHTEpEC K MCIOJIb30BAHUIO THIISAIINU, KaK MEPCIICKTUBHOMY 00BEKTY
AKBaKyJIbTYPHbI, IPOSIBIISIOT B CTPaHaXx, PaCIOJIOKEHHBIX B YMEPEHHBIX IUPOTaX. Bo3moxk-
HOCTH €€ BBIPAIUBAHUS B ATHX IIUPOTAX OMPENCISIFOTCS HAJTHYUEM JTOCTYITHOTO JIOTIOJN-
HUTENbHOTO Teruta. OcoObIil MHTEpeC B 3TOM IIJIaHE MPEACTABISIET MCIIOIB30BaHKE I'e0-
TEepPMaJbHBIX BOJI.

I'eorepmainbhble Boabl ¢ Temneparypoid 10 100°C ucnonb3yroT A pa3InyHbIX Lie-
JIeH, B T.4. B CEJIbCKOM XO3SIMCTBE U aKBAKYJIbTYpE.
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Tabnuua 3

BblpawmBaHMe ToBapHOM TUNSANUU B cagKax

Hopmatus Mokasartenb

CKOpOCTb TeYEHNs B palioHe YCTaHOBKM CaaKoB, M/C 0,1-0,5
my6uHa Bogoema B panoHe yCTaHOBKM CaaKoB, M 2,0 n bonee
Mnowagb cagkos, M2 1,0-24
my6uHa cagkos, M He menee 1,0
Pa3mep a4yen cagkos, Mm 5-20
Temnepatypa Bogebl, °C:

onTuMmanbeHas 28-32

aonyctumasi 23-35
MnoTHoCTb Nnocagku, LWT./M? 300-700
BbirkmBaemocTb, % 90-95
Kombukopm, % npoTtenHa 26-35
3atpartbl kopma, Kr/Kr npupocTta 2,2-3,2

Tabnuua 4
Pe3ynbTaThbl BbipallMBaHUA YUCTbIX NIMHUA U TMOpuaoB Tunsnuu B Y3B
Bug tunanum Mmbpua Tnanuu
Mokasarens MO3amMOuK- KpacHas x KpacHasa x | HUNMbCKasa x
HUNbCKasA | KpacHada ckas MO3amMbuK- HUAbCKas kpacHas
cKasa

CpepnHsas macca pblbbl, ©

HayanbHas 21,8 27,5 28,5 22,8 28,5 20,1

KOHeYHas 509,2 297,5 231,5 487,8 208,5 522,6
BbiknuBaemoctb, % 100,0 96,0 97,3 100,0 100,0 100,0
CpenHecyTouHbI NPUPOCT, T 3,25 1,80 1,35 3,10 1,20 3,35

Hcnons3oBanue FGOTepMaHBHOﬁ BOJAbI IMO3BOJILACT CYHICCTBCHHO PACIIUPUTH BO3-

MOXKHOCTH aKBaKyJIBTYPhl M TIOBBICHTH 3(D(PEKTUBHOCTH ee BeJCHHS 3a CYeT HHTEHCHUBHO-
TO BBIpalllBaHUs HaWOoOJee IIEHHBIX BHJOB PHIO M pakooOpasHBIX, B T.4. THisAnuu. Mc-
MTOJTE30BaHME TETUION BOJBI B OCEHHE-3UMHUH TIEPUOJ TIPY KYJBTHBUPOBAHUHU OCETPOBBIX,
(hopenn, Kapma W PaCTHTEIHHOSIHBIX PHIO MCKITIOYAET CE30HHOCTh WX BBIPANTUBAHUS U
o0ecrneunBaeT BOZMOKHOCTD KPYIJIOTOIMYHOTO TTPON3BOICTBA M COBITA TIPOTYKITHH.

I'eoTepmanbHbIe BOABI HAXOAAT BCE Oosiee MIMPOKOE MPUMEHEHHE B aKBaKyJIbType
psda cTpaH, HAXOAAIIUXCS B PETHOHAX C CYOTPOMMYECKUM U YMEpeHHBIM KinMaroM (13-
pawis, CLIA, Benrpus u ap.).

B Uspausie 6osee 4,5 MitH M? COJIOHOBATBIX T€OTEPMAIIBHBIX BOJ (C ColepKaHHEM
MUHEPATBHBIX BEHIECTB 2,6—4,3 /1), MOAXOAAIIUX Il KyJIbTUBUPOBAHMS BOJHBIX Opra-
HU3MOB, MPUMEHSIOT KOMIUIEKCHO JUIsl aKBa- U arPUKYJIBTYPHI.

Hcnonws3oBanne reorepmainibHoii Bojbl (40°C Ha UCTOKE) B 3UMHUHN TIepHoJ] oOectie-
YUBAET MOAJIEPKAHIE ONTUMAIBHOTO TEMIIEPaTypHOTO PEKUMa B PHIOOBOIHBIX TPYyAax U
OacceliHax, TIO3BOJISISI HHTEHCHBHO BBIPAIIMBATH THIIAIINIO HA MIPOTSHKEHUH KPYTIIOTO To/1a,
YTO oOecreynBaeT BBICOKUI BbIXoj ToBapHOU mpoaykiwn (100 T u Gonee ¢ 1 ra BogHOMH
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wiomaan). Boma, moaseprinascs OMONOTHYECKOH OYMCTKE, MOCIE TPOXOXKACHHS 4epes
PBIOOBOAHBIE TIPY/IBI TOAAETCS HA OPOILEHHE C.-X. KYJIBTYP.

Axsakynbrypa B CHIA siBisieTcst oiHOM M3 HanOosee OBICTPOPACTYIIMX OTPACIICH.
B koHIe MPOILIOTO CTONETHS €KETOAHBIM NPUPOCT MPOAYKINHU aKBAKYIBTYPbI JOCTUTAT
20%. B ocHOBHOM aKkBakyjbTypa MOIYy4HIIa Pa3BUTHE B FOr0-3al1aAHON YaCTH CTPAHBI, YEMY
CrocoOCTBOBAJIM OJIaroNpUsTHBIC KIMMATHYECKUE YCIOBUS M HaJIMUUe OOJBbIINX 3a1lacoB
reoTepMalIbHBIX Bo. ['eoTepmanpayto Boay (80—-90°C) ycmentHo HCTOMB3YIOT IS pas3iInd-
HBIX LeJIeH, B T.4. AJIs1 aKBaKy/IbTypbl. OCHOBHBIMH OOBEKTaMM BBIPALMBAHUS SBIISFOTCS
KaHAJIBHBIN COM, THJISATUS, OCETPOBBIE, KpeBeTka. B mrare Operon reorepmaibHas BOJa
¢ temmeparypoir 90°C uCmonb3yeTcst sl OTOIUICHUS YYSOHBIX MOMEIICHIH U HayYHBIX
naboparopuii MecTHOTO YHUBepcuTeTa. [locine atoro mpu temneparype S0°C oHa nogaeTcst
B pHIOOBOHBIE EMKOCTH. BBIpaluBaioT B OCHOBHOM KPEBETKY U TWIISHUIO. [Ipon3BOACTBO
TUISIIIAA B 3aMaJIHBIX 1TaTax ¢ 1994 mo 1997 r. Beipocio ¢ 7,7 10 9,2 MitH (yHTOB.

Ha EBporneiickoM KOHTHHEHTE OOJNBLIMMH 3allacaMy Te0TepMalIbHbIX BOJ 00JIa1aeT
Benrpus. bnaronpusTHble reoJoruueckue ycloBHs, BBICOKAs TEMIIEpaTypa reoTepMalb-
HBIX BOJ M CPaBHUTEIHHO HEOOJbILAS COICHOCTh OOCCIEUMBAIOT BBICOKYIO DKOHOMMYE-
CKYI0 3 (heKTHBHOCTD X HCIOJIB30BAaHHS B aKBaKyIbType. Oxoino 150 MitH M* TepMaIbHBIX
BOJI, UCIIOJIb3YEMbIX PHIOOBOAHBIMU (pepMaMy, MO3BOJISIOT MPOBOAUTH KPYIJIOTOAMYHOE
BBIpaIllMBaHue U noiydaTs 6osnee 400 T TaKMX LEHHBIX BUIOB PbIO, KAK yTOPb, OCETPOBBIE
u combl. KomiiekcHasi cuctema, BKIIFOUArOIasi KaHajbl, BOAHBIE Pe3epByaphl U ppIOOBOA-
HBIE TIPYZBI, 00ecTednBaeT ONOMOTHIECKYI0 OUYUCTKY T€0TepPMabHON BOJBI M TTO3BOJISIET
MIPOBOJUTH €€ COPOC B €CTECTBEHHBIE BOAOEMBI.

Hama ctpana pacrnonaraer orpoMHBIMH pecypcamMH IeoTepMalIbHBIX BOA. 3HAuu-
TelbHasg 4acTh TeppuTopun Poccum xapakrepusyercs HalMYUeM HHU3KO- U CpPEIHETEeM-
nepaTypHbIX €CTECTBEHHBIX KOJUIEKTOPOB. Hambonpmmmu reoTepMalbHBIME pPecypcamu
pacrionararor: J{aapHeBOCTOUYHBIN, 3anagHo- 1 BocTouno-CuOUpCKHE PErHOHbI, a TaKKe
Cesepo-Kakasckuii pernon. Tonbko B 3amaanoit CuOupHM pa3BenaHbl 3amachl reoTep-
MaJIbHBIX BOJI Ha Iutomaay o6omnee 3 MitH km? . CyIeCTBEHHBIMH 3allacaMy Fe0TePMaIbHBIX
BoJ obnamaer CeBepHblii KaBka3. B paBauHHO# "acti CeBepHoro KaBkasza TepMaibHbBIE
BOJIbI 00Pa3y0T MHOTOCIIONHBIE apTe3uanckue 6acceiinbl. Munepanuzanus 3tux HCO, —
Na-Bog mmpoxo Bappupyer — oT 0,5 mo 65 r/kT, a Temmeparypa cocrasiser 70—100°C.
B npearopusix paiionax temmeparypa koiebaercs ot 50-70 go 150—170°C. Takue BomsI
MIPUMEHSIOTCS, TJIABHBIM 00pa3oM, /ISl TeTJIOCHAOKEHHS KUIIBIX U TPOMBIIIJICHHBIX T0-
MEIIEHUH, 1711 000TpeBa TETUINIL B aKBaKyabType [2].

OMnBIT MCTIOB30BaHMS T€0TEPMATIBLHBIX BOJI B 0T€UE€CTBEHHOM PHIOOBO/ICTBE OTHOCH-
TeJIbHO HeBeNuK. [lepBble Uccaeq0BaHusI, CBI3aHHBIE C U3yUYeHHEM 0COOEHHOCTEH Mmojpa-
IIMBAHNS U 3UMOBKH MOJIOAM Kapria, a TaK)Ke BBIPAIIIMBAHUS MOJIOU PACTUTEIIbHOSITHBIX
pbI0, ObUH TIpoBeneHbl B OMckol, TromeHckoit 1 HoBocuOupckoit obnactsx [5]. Beimon-
HEHHBIE UCCIICIOBAHUS MOKA3aJId BBICOKYIO 3(QEKTUBHOCTh MCIIOIb30BAHHS Te0TePMaib-
HOW BO/IbI HAa KPUTHYECKUX 3Talax TEXHOJOIMYECKOro IMKJa (IMOApalIMBaHUE MOJIOAU
KapIioBbIX PbIO U ee 3uMOBKa). OTMEUEHO CYLIECTBEHHOE ITOBBIIICHHE KaueCTBa 110Ca104-
HOT'O MaTepHaja i yBEJIMYEHHUE BbIX0/A PHIOHON NPOLYKIHH.

Bonpoil mHTEpEC NPENCTaBISIIOT MCCIICAOBAHUS, BBINOMHEHHbIe B Cubupw, 1o
UCIIOJIb30BAHUIO T€OTEPMAIIbHOM BOIBI IIPU BBIPALLMBAHUN OCETPOBBIX — II03AHOCO3pE-
Baroux pe10. ObecreyeHrne TemMreparypHoro pekuMa Ha ONTHMajJbHOM YPOBHE TMO3BO-
JIIET YCKOPUTH TEMIT WX IMOJIOBOTO CO3PEBAHMS, YTO OTKPHIBAET HOBBIE MEPCIIEKTUBBI IS
paboThl C STHMHU IIEHHBIMH OOBEKTaMH aKBaKyJIbTyphl. [10ka3aHO, YTO CHOMPCKHIA OCeTp
W CTEPJISiAb MPH BBIPAIIMBAHUU C UCTIOJIB30BAHUEM T€OTEPMalibHBIX BOJ 00JIaaloT BBICO-
KOM CKOPOCTBIO POCTa U JOCTUTAIOT TOBAPHOM Macchl 3a 1-2 rofa.
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ITogneps;xanue BBICOKOM TEMIIEPATYPhl Ha MPOTSKEHUU BCETO rofia MPH UCIIOIb30Ba-
HUU reoTepMaibHON BOIbI O3BOJISIET 3HAYUTEIBHO PACIIMPUTH BO3MOXKHOCTH aKBAKYIBTY-
pHI 3a cueT 3(PEKTUBHOTO BHIPAITMBAHIS BBICOKOIIPOTYKTUBHEIX BUIOB PHIO TPOITHYECKO-
r0 T0sICa, B T.4. THIISITHHA.

MeToauKka

basoit s mpoBeseHusT MCCIeIOBaHUN 10 HCIOIB30BAHUIO T€0TEPMAILHON BOBI
JUIs BBIPALIMBAHUS TWIISAIUK I[TOCIYXHJIO PbIOOBOIHOE OTAeneHue MOCTOBCKOTO ILIOO
oBomHOTO X03siicTBa (KpacHomapckuii kpaii). ' eorepmanbHas Boja MOCTOBCKOTO MECTO-
POKICHUS UMEeT TeMIleparypy Ha Beixoae okoio 80°C. MuHepanu3amus BOIbI OTHOCH-
TenbHO HeBbIcokass — 1,0—1,2 /1. X03sicTBO CrenUaln3upoBaloch Ha BBIPAIMBAHHH
OBOILEH, UCTIONB3YSl TEOTEPMATIBHYIO BOAY Ul 00OTpEeBa TEIUIUIL U >KUJIBIX ITOMEIICHHH.
OtpaboranHas reoTepMasibHas BOJA 10 MPEAJIOKEHHIO KadeApbl PYJ0BOro prI0OBOICTBA
PTAY-MCXA 65li1a BCTionb30BaHa I BOJOCHAOKEHUS PHIOOBOIHBIX ITPYIOB.

Knumarnyeckue ycnoBus KpacHomapcekoro kpas 61aronpusTHBI IS BRIpAIIUBaHUS
TEIUIONIOOMBBIX BUAOB pbI0. Bereraunonnsiit nepuos ¢ remmeparypoii Boas! 15°C u Bbiie
MIPOJIOJDKACTCS HAa MPOTSDKCHUU OKOJIO ABYXCOT AHEH. OnHaKo HayvHas ¢ HOSOpS M IO
ampens, Temreparypa cHmkaercs 10 3—5°C. B saBape, dheBpae BO3MOXKHO U JaIbHEUIIICE
MOHW)KEHUE TEMIIEPATYPBL.

[lepBble TOMCKOBBIEC MCCIIEAOBAHMS, CTABUBILNE CBOCH LEIBIO M3yUYUTh OCOOEHHO-
CTH BBIPALLMBAHUS TWIAIIMHU B 3MMHHUIA NIeproz, ObLIN ITPOBeIeHbI B KOoHLE 80-X — Havyaie
90-x TT.

OOBEKTOM HCCIIEOOBAHUS SABIUIACH 2-MECIYHAd MOJIOAb MO3aMOMKCKON THIISAIINU
cpeaneit maccoii 10,2 . PpiOy BbIpammBanu Ha NPOTSHKEHHHM § MEC — YeThIpex JIETHe-
OCEHHHX (MIOHb — CEHTIOPh) M YEThIpEX OCEHHE-3UMHUX (OKTSOph — siHBapb). ['eorep-
MaJIbHYIO BOJlY UCIIOJIb30BaJIM OCEHbIO U 3UMOM. PbIOy BhIpalinBaiu Ipy TPeX INIOTHOCTAX
mocaaka — ot 10000 mo 30000 mr./ra. OmBITHBIC TPYABI UMETH MIOMAAs Mo 240 M2
HcTtounnkoM BogocHaOXeHUs CIIyKuia pedHas Boaa (p. Xoa3p). B nernuii nepuox Bogo-
oOMeH B mpynax mojaepkuBaiu Ha ypoBHe oT 10 mo 12 cyt. B 3umHmil nmepuox peuHas
BOJa CMEIINBAJIACh C TEOTEPMAIbHOIM BOLOM U BOIOOOMEH B 3aBUCHMOCTH OT TEMIIEpaTy-
Pl KoJiebasicst B mpezenax 5—7 cyT. POy KopMuiM KaprmoBbIM KOMOMKOPMOM PELIETITYPhI
[IK-BP. [IBa paza B Mecsl NPOBOAWINA KOHTPOJBHBIE JIOBBI, IIO3BOJISIOIINE ONPEICITUTD
BECOBOH M JIMHEWHBIH POCT PBHIOBI, XapaKTep MUTAHUS U OCOOCHHOCTH Pa3BUTHS I10JIOBOM
cucremsl. [Ipu okoHUaTeIbHOM 00JI0BE IPYIOB ONPENEIISIIM CPEAHIOI Maccy PbIObI U BbI-
X0J] peIOonponyKIHH, 3pHEeKTHBHOCTh MCIIOIB30BAHHUS KOPMOB, OTXOJ PBIOBI 32 MEPUOJ
BbIpaIlUBAHUSI.

Ha npotsxennn Bcero omnbiTa NPOBOIMIIN TOCTOSHHBIA KOHTPOJIb 338 THAPOXUMHUYE-
CKUM PEKUMOM IIPYAOB U COCTOSIHUEM €CTECTBEHHON KOPMOBOI Oa3bl.

leorepmanbHasi Boma MOCTOBCKOTO MECTOPOXKICHHUST OTHOCHTCS K CYJIb(aTHO-
HarpueBbiM BogaM. Cozeprkanue cynbgaroB qepkutcs Ha ypoBHe 800 Mr/i, XJIOpUI0B —
200 mr/n. XapakTepHOi 0COOEHHOCTBIO F€0TEPMANIbHBIX BOJ IBJISIETCSI OTCYTCTBUE KUCIIO-
POz 1 BBICOKOE COAEp)KaHUE yIIeKUCI0Thl. OHAKO B XOJ€ IIPEABAPUTEIIBHOIO HCIIOIb30-
BaHUsI T€OTEPMAIbLHON BOJBI ISt 000TPeBa TEIUIUI M KHIJIBIX TOMEIICHHH €€ XUMHYECCKHH
COCTaB CyILECTBEHHO MeHsuics. [lanpHelme N3MeHEHHs XUMUYECKOIO COCTaBa reoTep-
MaJIbHOW BOZABI MIPOUCXOIWIN B 3aBUCUMOCTH OT €e 00beMa NPH CMEIIUBAHUU C PEUHOM
BOJOH M HETIOCPEACTBEHHO B CaMMX IIPYyHax.

Kak noxa3zanu uccnenoBanus, copepkannue KHCIopoa B ONBITHBIX NMPY/IaX HE BBIXO-
JAJIO 3a MpeJesibl HOPMaTHBHBIX TpeboBanui. Copep:kaHue CBOOOIHOM YIIIEKUCIIOTHI KaK
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B JICTHHH, TaK ¥ 3MMHHI TIEPHOJ He MpeBbImano 15,6 mr/a. O0masi MUHepain3aus BOIbI
CO CMEIIaHHBIM BOJIOCHaOKEeHHEM Jieprkanach Ha ypoBHe 0,6—0,7 mr/.

CpenHsis TemriepaTypa BOABI B TIpyJdax B JIETHHHA MEPHO Koledanach B Mpeesiax
20,4-26,9°C, cymma teruta coctaBmia 2970 rpagyconpneid. B 3umHmi miepuon HaOmoma-
JIUCh KPAaTKOBPEMEHHBIE TTOHKEHHS Temneparypsl 10 17,8—18,1°C. MakcumanbHas TeM-
neparypa He npeBbimaia 22,3°C (cymma Terura — 2412 rpamycomHeit).

[Ipu mpoBeneHuN ombITa HApPSAAY C M3yYEHHEM BO3MOYKHOCTEW BBIpAIIUBAHUS TO-
BapHON TWISANHMK B 3UMHMIA Tiepuoj] Obljla MOCTaBJIeHa 3a/lada: YTOYHWUTH LETBIH psf
PBIOOBOJIHBIX TIOKa3aTesiel, HEOOXOMUMBIX MPHU pa3pabOTKE TEXHOJOTHH €€ BhIpalliBa-
HUSI B TIPYJax ¢ reoTepMajibHbIM BogocHaOkeHneM. OJTHUM M3 TaKUX MOKa3areseH sBiIs-
JIOCh ONpeJieNIeHNe ONTUMAIbHON MJIOTHOCTH MOCAIKH, MO3BOJISAIONIEH MMOTy4yaTh 3a 8 Mec
BBIPAIMBAHUSI B HAryJlbHBIX Ipydax TOBAPHYIO PbIOY CTaHOapTHOW cpeaHed maccoi
400450 1. [TomyueHHbIE B X0O[€ UCCICAOBAHNIN JaHHbBIE MPEACTABICHBI B TA0IMLAX 5 1 6.

Tabnuuya 5
Pe3ynbraTthl BblpallMBaHUSA TUNANUM NPU Pa3fMYHON NNOTHOCTU NOcaaKun
BapVIaHTbI onbiTa
1 | 2 | 3
MNokaszatenb
MNOTHOCTb NOCaAKw, LUT. ra

10000 | 20000 | 30000
CpefHsasa macca npu nocagke, r 10,2+0,51
CpeaHsst macca npu obrnose, 1 425+12,5 383+12,9 344+13,6
KoadhdomumeHT Bapmaumm, Cv 16,1 18,5 21,7
ABCONIOTHLIN NPUPOCT, T 414.,8 372,8 333,8
CpenHeCcyTOoUHbIN NPUPOCT, T 1,72 1,55 1,40
BbiknBaemocTtb, % 88,1 86,9 87,2
Bbixoa peibonpoaykuum, Krira 3744 6656 8431
3arpartbl KopMma, Kr/Kr npupocTta 3,2 3,5 3,6

Tabnuua 6
PesynbraThl BhlpawMBaHUA TUNANUM B NETHUN (MIOHb — CEHTAOPb)
1 3UMHUN (OKTAOpb — siHBapb) NepuoAbl roga
BapuaHTbl onbiTa
1 2 3 1 2 3
[Mokaszatenb
nepvop, BblpalumBaHns
neto 3nma

CpenHsasa macca npu nocagke, r 10,240,73 256+7,5 | 231+8,0 | 210+7,8
CpeaHsist macca npu obrose, 1 256+7,5 | 231+8,0 (210 +7,8 | 425+12,5 | 383+12,9 | 344+13,6
KoadhdmumeHT Bapmaumm, Cv 14,6 17,3 18,6 16,1 18,5 21,7
AGCOMOTHBIN NPUPOCT, T 245,8 220,8 199,8 195,0 174,0 164,0
CpeaHecyTo4HbIV NPUPOCT, T 2,04 1,84 1,66 1,41 1,26 1,12
B3arpartbl kKopMma, Kr/Kr npupocTta 2,8 3,2 3,3 3,6 3,8 3,9
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HpI/I OLICHKE IMOJYYCHHBIX PE3YJIbTATOB MOXKHO CJACJIaTh BBIBOJ O BO3MOXKXHOCTHU 3(1)-
(bCKTI/IBHOl" O BbIpalllUBaHUA TUIAINWW B IIPYJAaX Ha ONPOTSKCHUU KPYIJIOro roja.

Pe3yabTaThl uccienoBaHuii

Kak nokasanan KOHTpOJIbHBIE JIOBBI 1 OKOHYATENLHBIN 00JI0B PYI0B, POCT THIISAITUH
MIPOIOIDKAJICS Ha TIPOTSHKEHUH BCETO OMBITHOTO neprona. Hanbonee BrICOKUE cpemHecy-
TOYHBIN MPUPOCT MACCHI TeJIa BO BCEX BAPUAHTAX OIBITa HAOMIONANICS B MIOHE — HIOJE.
DTO CBA3aHO KaK ¢ 0COOCHHOCTSIMH OHMOJIOTHH THJISATINHN, TaK U ¢ HanOojee KoM(OOPTHBIMHU
YCIIOBUSIMHU BHEIITHEH Cpe/Ibl, HAOIM0AaeMbIMH B 3TOT NIEpHOJ] (ONTUMAJIBHBIN TeMIIepaTyp-
HBIH ¥ KUCIIOPOIHBIN PEKUM, MAaKCHMAJIbHOE Pa3BUTHE €CTECTBEHHOM KOPMOBOH 0a3kbl).

OnHoli 3 Hanbolee XapakTepHbIX 0coOeHHOCTEH Ononorun THismui poaa Oreo-
chromis siBisieTcsl UX paHHEE MMOJIOBOE CO3PEBAHUE, CUCTEMATHYCCKH TPOXOJSIIUMI, ¢ He-
OOJILIIMMY MHTEpBaJaMU HEPECT, MHKYOAllUsl MKPBI B POTOBOM MosiocTh camok. [To mepe
MIOJIOBOTO CO3PEBAHUS M CUCTEMATHUECKOTO Pa3MHOKECHHUS (MHOTOKPATHO B TEYEHHE TO/Ia)
CaMKH CYLIECTBEHHO YCTYNAlOT caMmlaM 0 Macce Tena. B ombiTe caMKu MO3aMOHMKCKON
TUJIANUY, OTJAMYAIOIIUECS OT APYIMX BUAOB HanOojee paHHUM MOJOBBIM CO3PEBaHUEM,
Ha4yMHas C CEPEAMHBI JIETa CTAIN 3aMETHO OTCTaBaTh OT CaMIIOB 110 Macce Tela.

He meHee BakHOE 3HAaUYEGHWE MMENH U YCIIOBUS BbIpanuBanus. [locreneHHOe CHU-
YKEHHE TEMIIepaTypbl B OCCHHE-3UMHUI MEPHOJ HIKE ONTHMAIFHBIX TPAHUIl HE MOIJIO HE
CKa3aThCs HAa POCTE TWIISIHH U 2PPEKTHBHOCTH HCIIOIH30BaHUS €0 33/1aBAEMBIX KOPMOB.

Pe3ynpraTsl BRIpAIIMBAHUS THISITIME JITOM M 3UMOHM (CM. Tabi. 6) IMOKa3hIBalOT
CYIIECTBEHHbBIE pAa3NU4Mi IO pPsAy MOKa3arelel, XapaKTepH3yIOMHUX MPOXyKTHBHBIE
KauecTBa TWIAMUK. Tak, MPEeHMYIECTBO TI0 CKOPOCTH POCTa B CPEJAHEM IO BCEM BapH-
antam ombita coctaBmio 0,58 T (31,5%), a mo a3hhekTHBHOCTH HCTIONB30BaHMSI KOpMA —
0,66 kr/kr npupocra.

OmnpeneneHHoe BIUSHUE Ha PHIOOBOAHBIC NTOKa3aTeIH OKa3alla ¥ IUIOTHOCTD MOCca/l-
KH PBIOBI TIPU BBIPALIMBAHUK. YBETUUEHHE IUIOTHOCTH MOCAIKU B LEJIIOM 33 BECh OIBIT
(cM. Tabm. 5) oTpazsuIOCh Ha BEIIMYMHE CPEIHECYTOUYHOIO MPUPOCTA M COOTBETCTBEHHO
Ha Macce TOBApHOH phIOBI, 3aTpaTax KOpMa U INIaBHBIM 00pa3oM Ha BBIXOJE PhIOOIPOIyK-
nuu. Ciemyer OTMETUTh, YTO JIOCTOBEPHBIE PA3INYHS 10 MACCe TOBAPHOU PHIOBI OTMEYe-
HBI TOJIBKO MEXAY 1-M u 3-M BapuaHTaMH onbiTa. UTO KacaeTcs BBIXO/A MPOIYKIHH, TO
TPEXKpaTHOE YBEIMUeHHNE IIOTHOCTH Mocaaku oT 10 1o 30 ThIC. MIT./Ta MO3BOIMIO TOTY-
YUTH C TeKTapa BOMHOM TUTOIIaan Oojiee 8 T. ppIOBI, UTO B 2,2 pa3a OOJIBIIE 110 CPABHEHUIO
C TIEPBBIM BapHAHTOM OTIBITA.

AHanm3 pe3yNbTaToB OMbITa 1 TOCIEAYIOIINE HCCIIEIOBAHUS TOKa3aJIH, YTO UCTIOJb-
30BaHME T€OTEPMAIILHON BOJBI TIO3BOJISIET CYIIECTBEHHO PACHIMPUTH BO3MOXKHOCTH OTe-
YeCTBEHHOM AKBAKYJIBTYPhI 3@ CHET BbIpalllMBaHW A HOBBIX HCHHBIX O6’bCKTOB pI)I6OBOILCTBa,
B T.4. TUJIAIINHA.

[lonmy4ennsle B Xxo7e padOTHI aHHbIEC, XapaKTePU3YIOIIKE OCOOCHHOCTH pOCTa H
Pa3BUTHS TWIIANUKM B 3aBUCHUMOCTH OT YCJIOBHMH BHEIIHEH Cpe/bl, MO3BOJSIOT HAMETUTD
My TH MOBBIIEHUS 3 (PEKTUBHOCTU €€ BBIPAIIUBAHUSI.

3akiaouenne

B mocnennue necsaTUiIeTHs akBakylbTypa pocia Ooniee OBICTPHIMHM TEMIIAMHM, YeM JIPyTHe
OTpaciu KUBOTHOBOACTBA. B Teuenue 1970-2000 rr. esxerofHblil MpUPOCT MUPOBON MPOTYKIUU
aKBaKyJIbTYpbl COCTaBUWI B cpeqHeM 9,2% mo cpaBHeHuto ¢ 1,4% okeaHnueckux yiaoBoB U 2,8%
TIPUPOCTOB MPOIYKITIH KUBOTHOBOACTBA [10].

YenenrHoMy pa3BUTHIO aKBaKyJIbTYpPbI CIIOCOOCTBOBAJIO Bee 00JIee IIUPOKOE HCIOIb30BaHHE
IPYIII BOAHBIX OPraHW3MOB, OTIIMYAIOIIUXCS BBICOKUMH MPOYKTUBHBIMHU U MTOTPEOUTEILCKMMH Ka-
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4eCTBaMU, U Pa3pab0OTKa HOBBIX WHTCHCUBHBIX TEXHOJIOTHI UX BOCIPOU3BOICTBA U BBIPAIIMBAHUSI.
Hauboree OBICTpBIMU TEMIIAMA Pa3BUBAIOCH KyJIBTHUBHPOBAHUE THIISAIUH, UTO CBS3aHO C UX IICHHBI-
MM OMOJIOTHYECKUMH 0COOEHHOCTIMHI U XO3SMCTBEHHO ITOJIE3HBIMH KayeCTBAMH.

B oTeuecTBeHHOH aKBaKyabType OCHOBHBIC UCCIIEIOBAHMS IO paboTe ¢ THISTIUEH OBUTH CO-
CpeZI0TOuCHBI Ha Kadepe MPyJ0BOTO PHIOOBOICTBA aKAICMHUU.

B xoxe uccrnenoBanwmii, mpoBeneHHBIX B 80—90-¢ IT., OBLIH H3YYCHBI XO3SHCTBCHHO MOJIC3HBIC
KauecTBa 9 HanboIee mIIMPOKO MCTIONB3YyEMBIX BUIOB TSN, OTIpe/IesieHa BO3MOXKHAS 0a3a s uX
BBIPAIIIUBAHUSI.

Pe3ynbrarhl BEIMOIHEHHBIX UCCIIEAOBAHUMN MO3BOJISIIOT CAENATh BBIBOJ, YTO MCIOIb30BAaHUE
COBPEMEHHBIX HHTEHCUBHBIX TEXHOJIOTUHN CYLIECTBEHHO PACIIUPSIET BO3MOKHOCTU OT€UECTBEHHON
AKBaKyJIBTYPHI 32 CYET BBIPAIIIUBAHUS HOBOTO IIEHHOTO 00BEKTa PHIOOBOICTBA — PBIO TPOIIHYECKO-
T'0 TI0sICa THIISITINI.

B xo1e viccieioBaHuit Ha OCHOBAHUU MOJTYYCHHBIX TJAHHBIX pa3pabOoTaHbl METOAUYCCKHUC pe-
KOMEHIAINH TI0 BOCIIPOM3BOACTBY M BBIpAIIMBaHUIO THusinuid poxa Oreochromis [1, 2, 4].
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SUMMARY

Data characterizing the role of tilapia in world aqua culture are provided in the article. For-
eign experience of tilapia use has been described. Results of research into tilapia breeding in domes-
tic industrial fish breeding are provided in the article. Ways of efficiency increase in tilapia breeding
are focused in the article as well.

Key words: aqua culture, tilapia, pool, circulating water supply, geo-thermal waters.
Boponenkass Oxkcana UropeBHa — K. C.-X. H., JUPEKTOpP My3esl KMBOTHOBOJACTBA MMe-
Hu E.@. Jluckyna (127550, . MockBa, yi. TumupsizeBckast, 44; ten. (499) 976-38-70; e-mail:

liskun@timacad.ru).

173




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Batang
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackoakStd
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlackStd
    /CooperBlackStd-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /Coronet
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierHP
    /CourierHP-Bold
    /CourierHP-BoldItalic
    /CourierHP-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /EccentricStd
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HoboStd
    /Impact
    /Journal
    /JournalBold
    /Journal-Bold
    /Journal-BoldItalic
    /JournalC
    /JournalC-Bold
    /JournalC-Italic
    /JournalItalic
    /Journal-Italic
    /JournalPlain
    /JournalSans
    /JournalSans-Bold
    /JournalSans-BoldItalic
    /JournalSansC
    /JournalSansC-Bold
    /JournalSansC-Italic
    /JournalSans-Italic
    /JournalSansSerifBold
    /JournalSansSerifBoldItalic
    /JournalSansSerifItalic
    /JournalSansSerifPlain
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /Latha
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /Marigold
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MonotypeCorsiva
    /MS-Mincho
    /MSOutlook
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAStd
    /OratorStd
    /OratorStd-Slanted
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Raavi
    /RosewoodStd-Regular
    /Shruti
    /SimSun
    /StencilStd
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


