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Pedepar. Ilpuopumemnbvim u nepcneKmueHslM HARPAGIEHUEM MOBAPHO20 PblHOBOOCHEA 8 HACMOAU ee
eépems AenAemca caokosoe puldoeoocmeo. OcodeHHoCmbI0 cadKoBbIX PblOOBOOHBIX XO3AUCHE ACNAIOMCA
UCKTIOYUMENIbHO HU3KUE 3ampampl HaA UX cO30aHue U COOMeEemcmeeHHo ovicmpaa okynaemocms. K no-
JIOHCUMETbHBIM YePMAM MONCHO ONHECMU RPOCMOL KOHMPOIb HAO GbIPAUUEAEMOTL PbIDOIl, HEeDOIbULYIO
nII0WA0b, 3AHUMAEMYIO CAOKAMU, YOOOHOe obOcnyycueanue. Bvloop 600HbIX 00bEKmMO8, NPULOOHBIX O
CaA0K06020 PblO0B0OCMEA 3ABUCUM OM KIUMAMUUECKOU 30Hbl, ZUOPOIOZUYECKO20 U 2UOPOXUMUUECKOZO0
DexaucuMoe 800oema, Komopwvle JuMumupyiom Kyivmueauuio cuopoouonmos. Ilpoeedena ouyenka 2uopo-
J1020-2UOPOXUMUUECKO20 pelcuMa 20pHo20 600oxpanunuwia Taunmunckoe 0na GuIPAUUGAHUA YEHHBIX
61008 MOBapHOIl pblobl — pycckozo ocempa (Acipenser gueldenstaedtii), 6ecmepa, nensaou (Coregonus
peled) u paoyscnoii popenu (Salmo gairdneri). /[na konmponsn ycnosuii eblpawiueanus pvlo onpeoensiu
cnedyrougue nokazamenu 600bl: YPOGEHb, CKOPOCHIL MeUeHUs, meMnepamypa, cooepicanue Kuciopood,
a3om aMMOHUIIHbLIL, A30M HUMPUMHbLI, A30M HUMDPAMHbLIL, YEEMHOCHIb, 6000POOHbLIL nokazamens (pH),
RPO3PAYUHOCb, HCECMKOCHb, OBYOKUCH Y211eP00a, X10puosl, dHeeie3o oduiee, pmop, yunk, mapzaney, He-
¢menpooykmul, ghochameot, ycecmkocms, 00uwaa Munepanuzayua. Ycmanoeneno, Ymo 0CHOGHbIM JTUMU-
mupyowum (Haxmopsvt HpU cAOKOOM 8bIPAUIUEAHUU PblObL 8 20pHBIX 03epax Bocmounozo Kazaxcmana
Aenaemcea memnepamypuuiil pakmop. /na eoooxpanunuwa Taunmunckoe mosapnoe gvlipauwjusanue oce-
mMposvIX Heuenecoodpasno, maxK Kaxk 3a 0OUH 8e2emayuoHHbll Repuod macca pplovl He docmuzaem mo-
eapuvix noxazameneii. Pexomendyem ona eoooxpanunuwia Taunmunckoe svipawjuseanue moeapuoii ne-
A0U U paoyxycHoul ghopenu c npumMeHeHueM MeXHUUECKUX CPeOCme peyiupoeanus memnepanypsl 600bl.
Ycosepuencmeosannan mexunonozusn evlpauiueanus 10coceewvix, HaA npuMepe paodyscHoll ghopenu, no3eo-
J1em nOKA3amo 603MONCHOCH NOJIYUEHUA UEHHOU MOBAPHOI NPOOYKUUN HA HEPONbUIUX NPUCHOCODTIEH-
HbIX 6000emax.
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Abstract. Cage culture fishery is considered to be prior and promising way of fish farming. The peculiarity
of cage fish farms is extremely low costs for their foundation and short payback period. The positive features
include simple control on growing fish, the small area of cages and convenient service and maintenance. Water
basin appropriate for cage culture fishery depends on the climate zone, hydrological and hydrochemical basin
regimes, which restrict hydrobionts cultivation. The paper assesses hydrological and hydrochemical regime
of mountain basin Taintinskoe for growing valuable commercial fish which is Russian sturgeon (Acipenser
gueldenstaedtii), bester, pelyad (Coregonus peled) and redband trout (Salmo gairdneri). The following water
parameters were used in order to control the growing conditions of fish: level, flow rate, temperature, oxygen
concentration, ammonium nitrogen, nitrite nitrogen, nitrate nitrogen, chromaticity, pH value (pH), transpar-
ency, hardness, carbon dioxide, chlorides, total ferrum concentration, fluoride, zinc, manganese, oil products,
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phosphates, hardness and total mineralization. The paper highlights that temperature is the main restricting

factors when cage fish growing in mountain lakes of Eastern Kazakhstan. It is not efficient to grow sturgeons

in Taintinskoe basin as fish mass doesn't reach commercial parameters during the vegetation period. The

paper suggests to grow commercial pelyad and redband trout in Taintinskoe basin applying technical devices

for temperature regulation. Advanced technology of growing sturgeons, on example of redband trout, shows
possibility of receiving valuable commercial fish yield in small basins.

B PecnyOnuke Kaszaxcran npunsta mporpamma
«Arpoousznec-2020» [1]. B pamkax peanuzanuu 1aH-
HO¥ IpOrpaMMBbI [0 Pa3BUTHIO CEJILCKOTO X03HCTBa
B IICJTIOM, B PHIOOX03sHCTBEHHOTO KOMITJIEKCA B YaCT-
HocTH, IlpaBuTenscTBoM PecmyOnmku Kazaxcran
MIOCTABJICHBI TIEPBOOYEPEIHBIC 3aJa4H, pEIICHUE
KOTOPBIX OyZIeT crnocoOCTBOBaTh 00ECIICUEHHIO MPO-
JIOBOJIbCTBEHHOW He3aBUCUMOCTH. JIJ1s1 yaI0BI€TBOpE-
HHUS IOTpeOHOCTEH HaceneHns Kazaxcrana B mpoayk-
Tax MATAaHUS HEOOXOMUMO MPUHATH MEPHI 110 PACIIH-
PEHHUIO TOBAapHOTO PBHIOOBOACTBA M (POPMHUPOBAHUIO
JIOJITOCPOYHBIX MEPCICKTHB JUISl PA3BUTUS OTPaciu
B OyaymeM. [IpupomHO-KIMMATHYECKUE YCIOBHS
Kazaxcrana, B Tom uncie u Bocrounoro Kazaxcrana,
MTO3BOJISIIOT TIPOBOAUTE PabOTHI TI0O TOBAPHOMY PBI-
ooBoncTBy. Bocrtouno-Kazaxcranckas obmacte 00-
JafaeT OOIUPHBIM BOAHBIM (DOHIOM, OOJNBITUHCTBO
BOJIOCMOB SIBJISIFOTCS PhIOOX035ICTBEHHBIMH.,

[TprOpUTETHBIM U MEPCICKTUBHBIM HAIPaBICHH-
€M TOBapHOTO PHIOOBOICTBA B HACTOSIIIICE BPEMST SIBIIS-
€TCs CaZKOBOE PHIOOBOACTBO. OCOOEHHOCTHIO CaJIKO-
BBIX PBHIOOBOIHBIX XO3SUCTB SBIISIOTCS HCKITFOUUTEIb-
HO HHM3KHE 3aTPaThl HA UX CO3IaHUE U COOTBETCTBEHHO
ObICTpasl OKynaeMocTh. K TOJIOKHUTEIBHBIM YepTam
MOXKHO OTHECTH TakXKe MPOCTOH KOHTPOIb Haa BHI-
pammBaeMoil peIOOH, HEOOIBIITYIO TIIOIIA b, 3aHIMA-
eMYI0 caJKkamu, yaoOHoe oOciykuBanue. CaakoBbie
X035MCTBA MOTYT OBITh BeChMa d(PPEKTUBHBIMU U TIPU
HETIOJTHOM MPOU3BOICTBEHHOM ITHKIIE [2].

TexHOMOruss TOBAPHOIO BBIPAIIIMBAHUS LIEHHBIX
BHJIOB PHIO JOBOJIBHO XOPOIIIO pa3paboTaHa W IOI-
poOHO oTpakeHa B iuteparype [2—7].

OnHako BBIOOP OOBEKTOB pPa3BEIECHHUS 3aBUCUT
OT KJIUMAaTUYECKOM 30HBI, THAPOJIOTHUECKOTO PEKH-
MOB BOJIO€Ma, KOTOPBIC JINMUTHPYIOT KYJIHTHBAIIMIO
rUApOONOHTOR. J[pyruM He MEHEe BaKHBIM JTUMUTH-
pyromuM QakTOpoM IIPH BEIPAIBAHUN PHIOEI B Cal-
Kax CYUTAT THIPOXUMHUYECKHH PEXKUM BOAOEMa
[6]. OnHyM K3 crIOCOOOB IMOCTAHOBKH CaJKOBBIX MO-
IyJied SIBJISETCS pa3MEIICHUE IUIaBy4YeH NepeiBHK-
HOM KOHCTPYKI[MM B PYCJIOBBIX HPOTOYHBIX BOJIO-
eMax. PycioBeie IpOTOYHBIE BOXOEMBI UMEIOT CBOH
XapaKTepHbIE OCOOCHHOCTH, KaK IIOJIOKHUTEIbHBIE,
TaK U HEraTUBHBIC. [ MIIPONOTHYECKU PEXKUM BOJIO-
eMa, Ha KOTOPOM YCTaHOBJICH CaJKOBBIA KOMILIEKC,
OTHOCHUTCS K KaTeropuH JIMMUTHPYIOIEro (akropa.

KOHe‘-IHO, CaKOBBIC JIMHHUN OOBOJIBHO M06I/IHLHBI,
OTHAKO HEOOXOIUMO WMETh OIPENEeIEHHBIA anro-
PUTM JEHCTBUH [UIA YCTpaHEHHs HETaTUBHBIX IIO-
CJIeZ[CTBHfI, BbI3BAHHBIX He6HaI‘OHpI/IHTHBIM ruapo-
JIOTHYECKUM PEXUMOM |2, 8].

OmHUM W3 PYCIOBBIX NPOTOYHBIX BOIOEMOB
Bocrouno-Kazaxcranckoii obnactu siBIsieTcsi BOAO-
xpanunuiie TanaTuHCKOE. B COOTBETCTBHY C 3aKOHOM
Pecnyormuku Kazaxcran «OO0 oxpane, BOCIPOH3BO-
CTBE M HCIONB30BaHUU >KMBOTHOI'O MHpPa» W IOCTa-
HoBieHHs1 BocrouHo-Kazaxcranckoro o0macTHOTO
akumara ot 29.01.2010 Ne 359 «O6 yTBep:kneHNH
TepedHsl PHIOOXO3AHCTBEHHBIX BOJIOEMOB MECTHOTO
3HAYEHUs)» BOAOXpaHWIMILE TaMHTHHCKOE BXOIUT
B TIEpEeYCHb PHIOOXO3IUCTBEHHBIX BOJOEMOB MECTHOTO
3Ha9eHUA [9].

Lenp Hammero ucciieoBaHUs — OLEHKA THAPOIIO-
TO-THIPOXUMHYECKOTO PEKHMa TOPHOTO BOAOXPaHH-
Jmia TaunHTHHCKOE IJId BbIpalllMBaHUA LHCHHBIX BU-
ITIOB TOBApHOM PHIOKI.

OBBEKTBI U METO/IbI
HCCJEJOBAHUI

B 2012-2016 rr. B ycloBUsIX TOPHOT'O BOAOXPAHU-
nviia TanHTHHCKOE OBUTO anpoOMPOBAHO BHIPAIBA-
HHUE PYCCKOTo oceTpa, 6ectepa, Messiid U pamyKHON
dopemm. I HammcaHWS TaHHOW paOOTHI OBLIM HC-
NOMB30BaHb! (POHIOBBIE Marepuaibl Ajiraiickoro ¢u-
mana TOO «KasHUWPX» 3a 2012-2014 rr.

B 2012r. corpymHukm AnTaiickoro Quianana
TOO «KasHUUWPX» m3ywanu aganTauuu pyccKOro
ocetpa, B 2013 . — Gecrepa, a B 2014 . anpoOupo-
BajJM BBIpAIllMBaHUE MENIAON B Cagkax IpH YIUIOT-
HEHHOM 1OcaJIke IPUMEHUTEIbHO K KIMMAaTHIeCKUM
ycnoBusim Bocrouno-Kazaxcranckoit obnactu B yc-
JIOBUSIX BOJOXpaHMIUIIa TauHTHHCKOE.

CoOcTBEeHHBIC HCCIIENOBAHUS OBUTH TIPOBEICHEI
B 2015-2016 rr. (¢ mroHs 10 OKTA0PB). B Xoze nccie-
JIOBaHMsI ONPE/EIICHBI YCIOBHS OOUTAHUS PaLyKHOM
¢dopenu B calkoBOM KOMITJIEKCE HAa BOAOXPaHMIIUILE
«TanHTHHCKOEY.

J17151 KOHTPOJIS YCIIOBUI BRIpAIMBAHUS PBIO Ompe-
JIETISUIN CIEAYIOIINE TTOKa3aTeIy BOJbl: YPOBEHb, CKO-
POCTBb TEUEHUs, TEMIIEpaTypa, CoAep KaHue KHUCIOpO-
J1a, a30T aMMOHHUMHBIN, 30T HUTPUTHBIHN, 30T HUTPAT-
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HBIH, IBETHOCTD, BOMOPOIHBIN MMoKa3areis (pH), mpo-
3pavHOCTb, JKECTKOCTD, IBYOKUCH YIIIEPOAA, XJIIOPHIBL,
xKeJe30 obee, PTop, IIIHK, MapraHel, HeTempoIyK-
TbI, pocharhl, 5KECTKOCTh, 00IIAsi MUHEPATH3ALHS.

I'mpponoruaeckue ITOKa3aTenn (ypoBeHb
BOIBI U CKOPOCTh TECUCHWS) B paiOHE CaIKOBOW JIH-
HUW PErHCTPHPOBA €XKEIHEBHO. Temmeparypy
BOIBI M3MEPSUIN 3 pa3a B CYTKH, BOIOPOTHBIN ITO-
Kazarenb M COAEpIKaHWE KHCIOpOoJa — €XEIHEBHO.
ITepromuyHocTh OTOOpa TPOO A OMpeneiIcHUs
OCTAIIPHBIX TIOKa3aTeleld BapbHpoBajia IO Toxam
u ce3oHaMm. MccrmemoBaHuio moiBeprajiack BoAa U3
Pa3IMYHBIX PaiOHOB BOAOEMA, B TOM YHCIIE U3 30HBI
BBICTABIIEHUS CAIKOBOW JIMHUM U HEMOCPEICTBEHHO
n3 cankoB. B memom orobpano 75 mpob. YpoBeHB
BOJIbI U3MEPSIIU THIPOJIOTHYECKOHN PENKOI, CKOPOCTh
TEUECHUSI — THAPOMETPUUECKON BEPTYIIKOM.

I'mapoxuMudeckue MccaemoBaHus U 0TOOp Mpoo
BOJIBI TIPOBOIMIIM IO OOIIETTPHHATEIM MeTomuKam [10].
[Ipo0Os1 0TOMpaH U3 TTOBEPXHOCTHOTO CIIOS BOMBI TIPH
oMoty mpo6ootdopHoi cuctembl CI1-2. Conepixanue
PacTBOPEHHOTO B BOJIE KHCIOPO/a OTPEIeIIsId Ha Me-
cTe KuciopomoMepoMm «AHNOH-7040», 3Hauenne pH
m3MepsTi ¢ oMomnsio pH-MeTpa tma «Mapk-901».
[IpoOs1 BOABI B KOHCEPBUPOBAHHOM BHJIE JTOCTABIISIIN
B aboparopuio [IXB «Bocrouno-Kazaxcranckuii ro-
cymapcTBeHHbI yHHBepcuTeT uM. C. AMamXoJoBa»
JUTSL TIPOBENICHNST THIAPOXUMHUYIECKOTO aHaJI3a COTac-
Ho noroBopy ¢ TOO NT Company. Mcnprranus npoBo-
JIVJTH B COOTBETCTBUH C TPEOOBAHUSAMHE JEHCTBYIOIINX
HOpMaTuBHBIX JoKyMeHTOB [11]. CooTBercTBHE pe-
3yABTATOB aHAJN30B prIOOX03siicTBeHHBIM [1JIK mpo-
BOIIUTH TI0 oOmenpuHsIToMy «O000ImeHHOMY Tieped-
mro ITJIK...» [12].

N3mepenne MophoMEeTpUIECKHX IOKazarenei
pB10 mpoBoamny 1o IlpaBanHy, a Takke perucTpu-
poBai 0COOEHHOCTH WX MOBEICHUS NIPY U3MEHEHUH
yCIIOBHU OKpyXxarommei cpenast [13].

[Ipu npoBeaeHNN HCCIEAOBAaHUN OBITN MCTIONh-
30BaHBl TEXHHYECKHE CPEACTBA II0 MO KaHUIO
ONITUMAJIBHOM TeMIIEpaTypHl B CalKax.

PE3YJIBTATHI HCCJIEJOBAHUI
N NX OBCYKIEHHUE

IIpuponHo-kaMMaTHYecKas XapaKTepHCTHKA
paiioHa ucciieoBaHus, THAPoJIOrua. Bonoxpanumu-
e TauaTuHCcKoe (puc. 1) pacmonoxkeHo B 85 KM 10ro-
3amagHee T. Ycrb-KameHoropcka, o0pa3oBaHO IMyTeM
noanopa p. Taunte! u p. becray. B pesynsrare noamo-
pa B XOJIMUCTOM MECTHOCTH Ha y4aCTKe €CTECTBEHHOTO
MOHWKEHHsT penbeda 00pa3oBasioch Majioe BOIOXpa-
Hunmie. HopmallbHbI MOANOPHBINA TOPU30HT YAEp-

JKHBAETCSI € anpelisl Mo aBryct (TUIONIab TIPH 3TOM CO-
craBiser 61 ra, 06bem 3,05 M M3). MUHAMAIbHEIH
YPOBEHb MPHXOOWTCS Ha 3UMHHE MeECAIBl (IUI0-
Iame TMPH OTOM COKparmaercs mo 15 ra, odbeMm 10
0,7 vt M?). Cpennsist yOHHA — 10 5 M.

Puc. 1. Bonoxpanunuie TauHTHHCKOE
Taintinskoe basin

Tun BogoeMa — HCKyCCTBEHHOE, pyciioBoe. Boaa
BOJIOXPaHMIIAIIA HCTIONB3YETCS I OPOIICHHUS CENNb-
CKOXO3STHCTBEHHBIX KYIBTYp, JTIOOUTEIHCKOTO PBIOO-
JIOBCTBA, ISl pEKPEAIMOHHBIX IEIeH.

Teppuropusi pailoHa HCCIEIOBaHUS OTHOCHUTCS
K JIECOCTENHOM M CTENHOM KJIMMAaTU4YECKUM 30HaM.
Knumar pe3ko-KOHTHHEHTAIBHBIN, C KapKUM JIETOM
U CypOBOW MaJOCHEXHOH 3uMoil. Ilepexon oT 3uMbl
K JIeTy OBICTPBIH.

CpenHeMHOTONETHSS TOIOBast TEMIIEPATypa BO3-
JlyXa, 10 JaHHBIM CTaHUUU YcTh-KameHoropck, co-
crapiser 2,7°C. Haubornee HH3KHE TeMIEpaTypbl
XapaKTepHLI T THBaps — B cpeaHeM munyc 17,0°C,
CaMBIM TEIUIBIM MecsLeM saBirsieTcs uroib — 20,8°C.

OtHOCHUTENbHAs BIAXHOCTh BO3/IyXa B TEUCHHE
roma xoneonercs ot 74—76 % 3umoii o 65-67 % netom.

CpenHeMHOTOJeTHSSI TOAOBas CyMMa OcCaj-
KOB MO CTaHUUH YcThb-KaMeHOropck cocraBisieT
542 mM, B bo3anbae (panee — HukntuHaka) oHA paB-
Ha 610 MM.

BryTpH roma MEHUMaIbHBIE OCAIKN TPUXOIIT-
CsI Ha 3UMHUE MECSIIHI (STHBaph — MapT). VX BenmnunHa
komnebnercs ot 25 1o 35 MM B Mecsin. Camoe BBICOKOE
KOJIMYECTBO OCAJKOB OOBIYHO MPUXOISATCS HA HIOIb —
B cpemHeM okosio 60 MM B Mecsm. Jlara oOpa3oBa-
HUSl yCTOMYUBOTO CHEXHOTO TTOKPOBA KOJIEONETCS OT
10 oxTs10pst mo 1 HOsIOps (camast mo3musas — 11 HoOs-
Opst). BeicoTa CHEXHOTO ITOKPOBA 32 3UMY B CpEIHEM
cocrasiseT S0-60 cM, pactipeneneHe CHera o Tep-
PUTOPHY OTIPENIEISIETCS XapaKkTepoM penbeda.

BeTpoBoit pexxuM B TedeHHE TO/Ia B IIeTIOM OJia-
TONIPHUATCTBYET CaaKOBOMY pbiOoBoAcTBY. CpemHe-
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ro/IoBasi CKOPOCTh BETpa HAXOAHUTCA B mpenenax 1,7—
3,4 m/c. B oceHHe-3UMHHE U BECEHHHE MECSIbI OHA
BBIIIIE C MAKCUMYMOM B SIHBape W B Mae — J10 3,5 m/c.
JleToMm ckopocTh BeTpa 00bIdHO HeBenrka. C HOSIOPs
110 MapT MpeodIaaaroT BETPHI BOCTOYHBIX PyMOOB.
JleToMm Bo3pacTaer moBTOPSIEMOCTD IITHIIEH U BETPOB
CEBEPHBIX HampapieHu. Yucio aHed ¢ MeTensiMu
B palioHe BOJOXpaHUIHUIIA MOXKET JocTurarsh 20 mpu
ckopocTsax Berpa g0 10—13 m/c [14].

KotoBnHa Bomoema MMeEET MOIKOBOOOPA3HYIO
(hopMmy, BHITAHYTYIO C OoTa Ha ceBep. | pyHT AHA Ka-
MEHUCTBIN y Oepera, Ha OTKPBITOW YaCTH — WITHCTHIMA.
3apactaemMocTb HeBbIcOKass — 2-3%. Bogmas pac-
TUTEIHOCTh BOJOXPAHWIHNINA TaWHTHHCKOE Tpea-
craBieHa Oonee yem 30 BUIaMU, HEKOTOPHIE U3 HHUX
BKJIFOYECHBI B COBOKYITHOCTB BOJHO-OOJIOTHBIX PEJHK-
TOBBIX pacTeHui. K HUM MOXHO OTHECTH: PIIECT Tpe-
Oenuarslii (Potamogeton pectinatus L.), paecT npoH-
3eHHONUCTHBIN (Potamogeton obtusifolia L.), pnect
spkuii  (Potamogeton lucens L.), Hasima Mopckas
(Najas marina L.), psacka manast (Lemna minor L.)
U psicka TpexaonbHas (Lemna trisulca L.), KyBmmH-
ka xenras (Nuphar luteum (L.) Sibthorp & Smith),
CTpesionucT OOBIKHOBEHHBIH (Sagittaria sagittifolia
L.), ropeu ntuunii (Poligonum amphibium L.) n np.

HanBogHble pacTeHuMst — KaMbllll O3€pHBIN
(Scirpus lacustris L.), TPOCTHUK OOBIKHOBEHHBIH
(Phragmites communis Trin), poro3 IIUPOKOJIUCT-
weiii (Typha latifolia L.), poro3 y3konucthsli (Typha
angustifolia L.), ocoka ocrtpas (Carex acuta L.) n np.
Kpome Toro, B 03epe IUPOKO pacnpoCTpaHEHBI pa3-
HBIE BUABI BOAOPOCIEH — HUTEBHUIHBIC, THATOMO-
Boie (Diatomophyta), 3enensie (Chlorophyta). no
03epa B OCHOBHOM TIOKDPBITO XapOBOH BOJOPOCIHBIO
(Charophyte) [15].

i BeIpaluBaHusl pa3iudHON PBIOBI B caakax
OnaronpusATHB HEOOJIBIIIME CKOPOCTU TCUCHUS BOIbI,
ontuManbHoi cuutaercs 0,2—0,5 m/c. Ilpu Takoi
CKOPOCTH TUIOTHOCTH TIOCaAKH PBIOBI MOXKET JOCTH-
ratb 100-200 kr/m>. IIpu Gosiee BBICOKOH CKOPOCTH
TEYEHUS BOABI YBEITMUMNBAIOTCS 3aTpaThl pbid Ha 00-
MEH W 3aMeUIIeTCs TeMIT WX pocTa, Ooiee HHU3Kas
CKOPOCTh TEUEHHS 3aMeJIsIeT BEIBEICHUE TIPOYKTOB
KU3HEICATEITPHOCTH PHIO U MOCTYIUICHHE TOCTATOY-
HOTO KOJIMYecTBa Kuciopona ¢ Bomod. OCHOBHBIC
THIPOJIOTHYECKHUE XapaKTEPUCTUKA BOAOXPAHHITHINA
JIOBOJIEHO CTa0WMIILHBI B T€UCHHE BCETO MEepPHO/Ia MC-
cleloBaHus. YpOBEHb BOAbI U3MEHAJICSA Ha 1545 cm.
CxopocTb Teuenus cocrapisiia 0,2—0,6 m/c.

[TpubpesxHas 30Ha BogoxpaHwiIuIa «TanHTHH-
CKO€» B CEBEPHOI YacTH MaKCHMaJIbHO 3aIIUIICHA OT

BO3/ICWCTBHUS BETPa W BOJH, YTO YINOOHO IJISl CallKo-
BBIX COOPY>KEHUI.

Bonoxpanunmme «TanHTHHCKOE» 10 OCHOBHBIM
METEOPOJIOTMYECKIM U THIPOJIOTHYECKUM IOKa3aTe-
JISIM COOTBETCTBYET HOpMaM, MPEIbIBIAEMBIM K BO-
JOeMaM PBIOOXO3SIICTBEHHOTO 3HAUCHUS, U MOXKET
OBITb PEKOMEHIIOBAHO Uil OPraHU3aLUH CaIKOBOTO
XO3SHCTBA, OTHAKO OCTAaBJIATH PHIOY HA 3UMOBKY MBI
HE PEeKOMEH/yeM, TaK KakK IUIOMAaab BOJAOXPAHIUTHINA
B 3UMHEE BpeMs COKparaercs B 4 pa3a, ¥ Coiep>KaHne
PBIOBI B TEUEHHE KPYIVIOTO rofa OyAeT 3aTpaTHBIM.

TI'uapoxumuueckuii peskum. M3ydenue ruapo-
XUMHUECKOTO peXMMa BOAOXpaHWIUINA «TanHTHH-
ckoe» mpoBogwin B nepuof ¢ 2012 mo 2016 r. npu
BBIPAIIUBAHUU PYCCKOTO OceTpa, Oecrepa, MeNsau,
pumnyca W pamyxHou Qopenu. JIMMATHPYIOIIHIMUA
THAPOXMUMHYECKAMHU (PAKTOPaMU CpPebl IS yKa3aH-
HBIX BHJIOB SIBJISIIOTCS: COMAEpKaHHE PAacTBOPEHHOTO
kucnopona (8-9 mr/am?), pH cpensl (onTumanbHas
6,5-8,2), IpO3pavHOCTh BOABI, HATHYUE 3arpsI3HSIIO-
IIUX BEIECTB.

B 2012-2014 rr. mMakcuManabHOE KOJIUYECTBO
pacTBopeHHoro kuciopoma — 11,6 mr/mm*® (79,7%
HachlILeHHs) ObUIO 3a(MKCUPOBAHO B HOSIOpE B paii-
OHE BBICTABIICHUS CAJIKOBOH JIMHUU. B 11eoM MoxXHO
CKazaTh, 9TO COJIEp)KaHIe PACTBOPEHHOTO KUCIOPO/Ia
B TIepHO]] HaOIIONEHUI OCTaBaIOCh TOCTAaTOYHO BBI-
COKHM, YTO JOJDKHO OBLJIO OJaroTBOPHO OTPa3HTHCS
HAa JKU3HEACSITeILHOCTH THAPOOUOHTOR (Tabd. 1).

L[BeTHOCTH MCCIIEAYEMOM BOIBI B IEPUO HAOMIO-
JIEHUI M3MeHsuIach oT 3HadeHus 19,5° miaTmHoBO-KO-
0abTOBOM MIKAIIBI B aBrycre a0 15° mae.

3HayeHne BopoponHoro mokasarens (pH) B uc-
clieqyeMoM BomoeMe OBbLT0O OTMEYEHO Ha YPOBHE
8,2-8,6, 9TO B NPHWHIIMIIC HE BBIXOAWT 3a BEPXHHE
MPEIEITBI H}IKPX‘

ConepxaHue OpraHIYECKOTO BemecTna (1o mep-
MaHTaHaTHOM OKHCIISIEMOCTH) 3a BECh NEpUOJ Ha-
omonenus Obu10 Huskum (1,7-3,6 mr O /am’), mo
knaccupukanun CmupHOBa-TapacoBa COOTBETCTBO-
BAJI0 YPOBHIO, XapakTEPHOMY Uil NAaHHOH (U3UKO-
reorpauIecKoil 30HEI.

B cootBercTBHM ¢ KiaccHpUKAIMEH BOI IO
KECTKOCTH, BOJa BOJIOXpaHWIHINA TamHTHHCKOE
MIPUHAJUICKHUT K TPYTIIe MIATKAX BOJ C 00IIe MIHe-
panuzanueii B quamazone 159,6—188,4 Mr/im u oTHO-
CHUTCS K TUAPOKapOOHATHO-KAIBLIMEBOMY KJIACCY.

B TeueHue npakTUUECKH BCETO Mepruoaa Hadiro-
geanid B 2012-2014 rr. comepxkaHHe HUTPUTHOTO
a30Ta OBLJIO JOCTATOYHO HHU3KHUM M HE BBIXOIHUIIO 32
TPAHULIBI HI[KPX. Konuentpanus aMMOHUHHOTO a30Ta
M3MEHSJIach JI0CTaTOYHO IHUPOKO — OT 3,14 B ceHTs-
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Tabnuya 1
XuMHYecKHii cocTaB BobI Ha BofoxpaHuauie TannTunckoe B 2012-2014 r.
Chemical composition of water in the Taintinskoe basin in 2012-2014
INoxa3zarenu ConepxaHue BEIECTBA HI[Kle
Kucnopon
mr O,/nm? 8,43+0,04 6-8
% HaCHIIECHAS 72,80+3,80 -
pH 8,30+0,30 7,2-9,0
[lepMaHTaHaTHAS OKUCIAEMOCTD, M O/aM? 2,98+0,19 Jo 10
A30T aMMOHHUNHBINA, MI/aM> 0,39+0,35 0,5
Hurtpursl, mr/am3 0,070+0,007 0,08
Hurparel, mr/om? 1,09+0,18 40,0
docdarsl, mr/am? 0,09+0,02 -
Xtopusl, Mr/am> 0,87+0,00 50
Cynbartel, Mr/am* 17,60+0,70 50
O06m1as )KeCTKOCTh, MI-3KB/IM> 1,83+0,02 60-80
O0611as MUHepanu3anus, Mr/am> 170,35+2,55 400-900
ope 10 0,01 mr/am?® B okTs10pe — nexabpe. Bricokoe Tabruya 2

3HAYCHHE aMMOHHUITHOTO a30Ta B Hadaje CEHTAOpS
00YCIIOBIIEHO, TIO-BHIUMOMY, HCITOIH30BaHHUEM OC-
HOBHBIX BOJIOTOKOB, NHTAIOUIMX BOJOXPAHIIUIIE,
JUTSL CEIbCKOXO3SIMCTBCHHBIX HYXJ — IOCHHE CKOTa
BBIIIIE TI0 TEYCHUIO PEK, MUTAFOIINX BOJOXPAHIITHIIE.
Conepxanue (ocdaroB 3a 3TOT ke MEPHOA OBLIO JI0-
crarouno HuszkuM (0,05-0,15 mr/am?), 94T0 He BBIXO-
JUT 32 Mpeenbl HHprA B nenom, ruapoxumudeckuit
pPEeXUM COOTBETCTBOBAJI HOpMaM U HAXOAUJICS B Ipe-
nenax, 00eCIeYMBAIONIMX OJaroNpUATHBIC YCIOBUS
OoOUTaHUS PHIOKI.

B 2015-2016 rr. ruipoXxuMuYecKue UccieaoBa-
HHUS ¥ OIEHKY KauyeCTBa BOIBI IIPOBOMMIIHN 110 19 m0-
KazaressiM (Taoi. 2).

B 2015-2016 rr. Bogoxpanunuiie TanHTHHCKOE
XapaKTepU30BAIOCh KHCJIOPOIHBIM
pexxumom. CozepikaHue PacTBOPEHHOTO KHCIOPO-
Ia B Bojge Koiebasmock B mpezenax 6,8-9,8 mr/mme.
HanMensimme 3HaueHNsS QUKCHPOBAIUCH B THHU C MaK-
CHUMaJIbHBIM TIPOTPEBOM BOABIL. B 11emoM coneprkanue
PaCTBOPEHHOTO KHUCJIOPOAa B TEPUOA HAOMIONCHHUN
OCTaBaJIOCh IOCTATOYHO BBICOKUM.

CpenHeroioBble 3Ha4€HHsI BOIOPOIHOT0 MOKa3a-
tenst (pH) B uccnenyemoM Bomoeme ObLIM Ha YPOB-
He 7,7-8,5, 4TO HE BBIXOAUT 3a BEPXHUE MPEEIbI
HI[KPX, HO HECKOJBKO BBILIE PEKOMEHAYEMBIX 3Ha-
yeHull. [Tokazareny npo3padHOCTH MEHSJIUCH B IIPO-
CTPaHCTBE U BPEMEHU He3HAYUTENbHO — oT 20 1o 25.
LlBeTHOCTH HCCIEyeMOM BOMBI B MIEPUOA HAOIIO/IC-
HUii BapbupoBaia ot 13,8 1o 25,3° mo miaruHOBO-KO-

CTaOMILHBIM

OaJILTOBOM ILIKAJIE.

3HayeHHe THAPOXMMHUYECKHUX MOKAa3aTe el
NMOBEPXHOCTHBIX BOJ BOJOXPAHMIUILIA
«TaunTunckoe» B 2015-2016 rr.
Hydrochemical parameters of surface waters in the
Taintinskoe basin in 2015-2016.

TToka3zarenu 3HaueHue
Bogopoansiit mokazarens (pH) 7,7-8,5
PactBopenHblit kucnopox, mr O,/am’ 6,8-9,8
IMepMaHTaHaTHas OKUCISIEMOCTh, M O/m3 1,4-3,2
A30T aMMOHUMHEIHA, MI/1M3 0,27-0,41
Hutpursr, mr/am?3 0,03-0,05
Hurparst, mr/am?3 0,5-2,1
docddarsl, Mr/am? 0,11-0,15
Xopuasl, Mr/am? 0,1-1.7
Cynbdarst, mr/am> 32,4-35,7
OO01w1ast KeCTKOCTh, MI-3KB/ 1M > 1,2-1,9
LBeTHOCTB, rpa. 13,8-25,3
CBOGOHBIN IHOKCH yIIIepoaa, MI/aM?> 0,6-3,8
XKecTtrocTh, Mr 9KB/IM> 1,53-1,99
Keneszo obuiee, mr/mm? 0,13-0,15
uuk, Mr/om? 0,0012-0,0032
IIpo3pauHocTs, cM 20-25
Maprasuertr, mr/am? 0,011-0,0014
Hedrenpoaykrst, mr/am?3 0,00-0,00
OOr1as MuHepaau3anus, Mr/am> 143-189

B coorBercTBUM ¢ KiaccupuKaiUeir BOA IO
’KECTKOCTH BOJIa BOJOXpaHUIUINA TaMHTUHCKOE OT-
HOCHJIACh K TPYMIE MSITKUX BOX. 3HAYCHHS OOIICH
MHHEpaIU3allid MCHUTHCH B mpeaenax 143—189 mr/
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aM3, DTOT MoKasarelib HECKOJIBKO HIKE ONTHMAllb-
HOTO JJIs BhIpAIIMBaHUs (YOPEIIH.

[To mokazarensiM CyMMBI MOHOB BOJAa BOIOXpa-
Humma « TamHTHHCKOE» SBISIETCS CIa0OMUHEpaH-
30BaHHOM IMPECHOW W OTHOCUTCS K THAPOKapOOHAT-
HO-KaJIBIUEBOMY KJIACCY.

Conepxanme OwWOreHHBIX BemectB B 2015—
2016 TT. He BBIXOAWJIO 3a IIPEACIBI HJIKPX.
KoHneHTpanys aMMOHHMHOTO a30Ta HAXOAWIACH HA
YPOBHE, HE MPEBBIMIAIONIEM PHIOOXO3SIHCTBEHHBIX
mopMm, — B auamnasone 0,01-0,47 mr/mm®. Cpennee
3HaYeHWEe HUTPUTHOTO azora coctaswio 0,03 wmr/
am*. B nepuon uccrnenosanust 2015-2016 rr. koH-
LIEHTpaIUsi HUTPATHOTO a30Ta Oblla HU3KOW U KO-
nebanacey B mpeaenax 0,39-1,23 mr/am?, uto HuKe
3HAYEHUS HI[KPX, cpeJHee 3HAauYeHHE PaBHAJIOCH
0,81 mr/om>.

B Tteuenme nByx neT HaAONIOMEHUS OTMEUEHO
HU3KOE COZepKaHWE OpPraHMYeCKOrO BEIecTBa IO
IepMaHTaHaTHOW okucisieMocTd. KomudecTBo opra-
HUYECKUX BEIECTB HAXOJIWIIOCh B HMHTEpBajie 2,6—
3,1 mr O/mm?>.

OTMeueHO HeOOJbIIOE TPEBHIIICHUE COIepXkKa-
HUS Kelle3a O0IIero U Mapraniia, KOHIIEHTPAIUU KO-
TOpbIX coctaBmwiy 1,1-1,4 HI[KPX.

B menmoM mo THAPOXMMHYECKHM ITOKa3aTeNsIM
Ka4eCTBO TOBEPXHOCTHBIX BOJI BOIOXPaHIIIHIINA
Taunntunckoe oneneno Il kmaccoMm — «Boga yucTas).

Buosiornueckne mokasarein pbiObI MPH BbI-
pamuBaHuM B caakax. Kak mokaszamu wccieno-
BaHust 2012-2016 rr,, OCHOBHBIM JUMHUTHPYIOLUIUM
(hakTOpOM TIpH BBIPALTUBAHIH OCETPOBBIX U CUTOBBIX
B TOPHOM BOJIOEME SIBIISIETCS TEMIIEPATyPHBIA PEXKHM.
B 2012-2013 r. corpynaukn Anraiickoro ummana
TOO «KasHUMPX» usywanu amanTaiiid pycCKOTo
oceTpa u Oecrepa NpU YIUIOTHCHHOM BbIPAIllMBAHUU
B cajlkaX Ha BOJOXpaHuIHIle TanHTHHCKOE.

TemnepaTrypa MOBEPXHOCTHOTO CIIOSL  BOJBI
B 2012 . m3meHsnace B mpeaenax 20,5-16,0°C B as-
rycre, 19,4-10,1°C — B centsiope, 13,1-4,6°C — B 0k-
Ts10pe, 5,2-0,2°C B — HOs10pe. B nexabpe Temmepary-
pa Bomsl cocrasisiia 0,1-0,2°C.

B 2013 r. Temmieparypa BOIBI B UIOJIE — aBTyCTE
OblIa 3HAYUTETHLHO HIDKE ONTHUMAIBHOW IS BBIpa-
[IUBAHUS MOJIONU OCETPOBBIX. Tak, cpegHeMecsaHas
TeMmeparypa B utojie cocrasmia 17,4°C, a B aBrycre
obu1a emie Hwke —16,2°C. [loHmkeHHas TeMieparypa
BOJIbI SIBHJIACh OJTHUM W3 CIIEPKUBAIONINX (PaKTOPOB
MIPY TTOPALTUBAHUN MOJIOAH OCETPOBBIX.

B nenom npupoct cocrasun 35-45 %, HO pbiOa
He HaOpayia TOBapHYIO Maccy (IIpH HU3KUX TeMIIepa-
Typax B CEHTSIOpe 1 OKTAOpe prIba mepecTaia pacTu),

a OCTaBJATH PbI0y HA 3UMOBKY OBIIIO HEpEeHTAOEIb-
Ho. TakuMm oOpazoM, mpu OJATONPUSTHOM THIPO-
XUMHYECKOM PEKUME JIMMUTHPYIOIIUM (HaKTOPOM
B BBIPAIIMBAHUM OCETPOBBIX HAa BOJOXPAHMIIHUIIC
TavHTHHCKOE OKa3ajcs TEeMIIePaTypHBIA PEXKUM.
CyMMBI Temmeparyp IJs BbIpAIllMBaHUS OCETPOBBIX
C TOBapHOM Maccoil B yCIIOBUSIX TOPHOTO BOJOXPAaHU-
yuima TanHTHHCKOE B TeUE€HUE OTHOTO BEreTallMOHHO-
Tro nepuona HeaocTaTodHo. MckyccTBeHHOE moaaep-
JKUBaHUE 00JIee BBICOKHX TEMIIEparyp MpH CaJIKOBOM
BBIPAIIMBAHUN TEXHUYECKH HEBO3MOXHO. [loaTomy
TOBapHOE BEIpAIIBAHUE OCETPOBBIX B CaJKaX B yC-
JIOBHSIX TOPHOTO BOJOXpaHWIWIIA TauHTHHCKOE MBI
CUHMTaEeM HelleJIecooOpa3HbIM.

Bomoembl  ropHbix  paiioHoB  BoctouHo-
Kazaxcranckoit o0sacTy 1O KJIacCU(UKAIMK 03ep
JUTSL 03€PHO-TOBAPHOTO PHIOOBOICTBA OTHOCATCS K IV
30He [7]. B ¢openeBo-curosoit 30H¢ OCHOBHBIMHU
00BbEKTaMH TOBAPHOTO BBHIPAIIMBAHUS JIOJKHBI OBITh
CUTOBBIC BUIBI PbIO U (opens. IMeHHO B 3TOH 30HE
MOYKHO TIOJTyYaTh TOBAPHYIO PHIOY 32 OMH BETeTAIlH-
OHHBII TIEPHOJI, €CTECTBEHHO, PH Y4eTe 0COOEHHO-
CTel BOJIOEMOB JJIsl TOBAPHOTO BbIpaluBaHus. Temn
pocCTa M MMPUPOCT 3a CE30H BETeTALMU 3aBUCAT JIUIIb
0T KJIMMaTHYeCKHX 0COOEHHOCTEeH, B 4aCTHOCTH OT
CYMMBI CPETHECYTOUHBIX TEMIIEpATyp BO3AyXa.

B 2014 r corpynuukamu Anraiickoro ¢unnana
TOO «KasHUHNPX» 6bu10 anpoObupoBaHO CaIkoBOE
BEIpAIIMBaHNE TIPEICTABUTENS CUTOBBIX — TIEJISIN.
[lemsimp kak OOBEKT aKBAKYIBTYPHl HMEET MpPEUMY-
[IeCTBa MO0 CPAaBHEHMIO C APYTUMH IIAHKTO(araMu.
OnHa MOXeT IUTaThCs Kak Mpu Hu3Ko# (Hke + 5°C),
TaK W TP OTHOCHUTENHHO BBICOKOW TeMIeparype
Boxbl — 70 25 °C. Ilpu BeIpamuBaHUM TEISAN OBLITH
WCTIOJIH30BaHbI H3BECTHHIE OMOTEXHOIIOTHIECKUE Me-
TOMEI [5,16].

AHanmu3 peIOOBOAHO-OMOIOTHYECKUX MOKa3aTe-
Jieil moApamBaeMoil MOJIOIU Ha 3Tare MajlbKOBOTO
pocTa B YCIIOBUSIX CaIKOBOM JIMHUM BOJOXPaHHIIH-
mia TauHTHHCKOE TTOKa3aj CIEAYIONINe Pe3ybTaThl:
CpeqHue 3HAYeHHS MTPUPOCTa TUINHKHA CUTOBBIX PHIO
OT CTapTOBBIX MOKa3zareneil cocraBuiu ot 90,7 % mo
Macce u 28,7 % no giauHe ocoOeii. B nanpHeliem ot-
MEYCHO, YTO MOJIOMIb C OOJBINEH CTapTOBOW Maccoi
pacter Oonee MHTEHCHBHO, KOO(QUIMEHT YMUTaH-
Hoctu 1o DynsroHy B cpegHeM paBHsuics 1,6, 4To
B IIpeJieNiax HOPMAaTUBHBIX MOKa3aTellel MpU UCKYC-
ctBeHHOM KopmieHun (1,2-2.,0). Ha mepBom atare
nonpammBanms JTHIUHKA (30 CYTOK) €KeTHEBHBII
nmpupocT coctaBui 5 M. Ha Bropom stamne BbIpariu-
Banus (150 nHeil) cpeaHecyTOUHBIH TPUPOCT OBLI
paBeH 40 M.
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[Ipu cHMXEHNH Temrmeparypbl B OKTAOpe pocT
nessiy mpekparmics. Kpome toro, Temr pocra cero-
JISTOK TEJISIU B CaJKaxX M3-3a TOrO, UYTO pbIOa mpe-
[MOYUTACT €CTECTBEHHYIO ITHUIIY UCKYCCTBEHHBIM KOP-
MaM, HEBBICOK. J[BYyXJIE€TKH, TPEXJICTKH U YEThIPEX-
JIETKH, YK€ MPUYUYEHHBIE B CaJKaX K UCKYyCCTBEHHBIM
KOpMam, pacTyT ObICTpee, Macca UX JTOCTUTaeT COOT-
BerctBeHHO 200,400 um 600 . OpmHako MHOTOJICTHEE
BBIPAIMBAHUE TOBAPHOW PHIOLI B YCIOBHUSIX TOPHOTO
BOJIOEMa DKOHOMHYECKH HEBBITOIHO. JI1st ensin He-
00XOAMMO YBEJIHYUTH CPOKH BBIPANTUBAHUS C Mast 10
ceHTs10ps. Takum 0Opa3oM, TUMUTHPYIOMIHM (PaKTO-
POM TIPH CaJIKOBOM BBIPAIIMBAHUY TETISIHU B YCIOBH-
X BOAOXpaHWIHIIa TaUuHTUHCKOE SIBIISIETCS TEMIIe-
patypa.

B 2015-2016 . B yclOBHSX BOJOXpaHWIIHINA
TanHTHHCKOE HamMH OBLJIO ampoOWPOBAHO BHIPAIIH-
BaHHE paxyXHOH Qopenn. Bo3MOKHOCTH caIkoBO-
ro BbIpamMBaHus (openn B BoJOEMax C pa3ind-
HbIM TEPMHUYECKUM W THAPOJIOTHUCCKUM PEKHU-

MaMU OOBSICHSCTCS OOJBIION €€ TUTACTUYHOCTHIO.
Jst pamyxHOi popenu onTHManabHAsS TeMIleparypa
14-18°C, ¢ 20,0°C mabmromaercs CHIDKCHHE OHO-
JIOTUYEeCKUX (YHKIUH, a THOelb HACTymaeT Npu
25,0°C. TemmepaTypHbIii PEXHUM BOJOXPAHUIIUILA
TanHTUHCKOE COOTBETCTBYET ONTHUMAIbHBIM 3Ha-
YEHHSIM TEMIIepaTyphl BOABI IIPH BIPAIIMBAHUU
¢dopenmu. Temmeparypa BOABI U3 TMOBEPXHOCTHOTO
CJIOSl B TIEPHOJ UCCIIEIOBAHMUS M3MEHSIACh B Ipeie-
nax 14,2-19,1°C — B urone, 20,2-23,0°C — B urone,
20,0-16,5°C — B aBrycre, 17,0-8,8°C — B cenrsiope,
10,5-5,6°C — B okTs16Ope.

ONU30IMYECKUE  MOBBIIICHUS  TEMIIEPaTyphl
Bozbl A0 23 °C B HI0J€ MOXHO PErylIupoBarh C IO-
MOIIIBIO TEXHUYECKUX CPenCcTB [8].

Jnst cHWXeHns TemmepaTypbl BOABI B CaaKax
ObLTa yCTaHOBIIEHA CHCTEMA MTOJIAYU U a3PAIUH BOJIBI
u3 TTyOWHHEIX cioeB 6 M. Pacmipesenenue BObI ocy-

HIECTBISLIOCH (IEUTHBIM MeTooM (puc. 2).

Puc. 2. CagxoBas nunHust Ha Bofoxpanunuiue Tanntunckoe B 2015-2016 rr.
Cage culture fishery line on the Taintinsloe basin in 2015-2016

Temrieparypa BOIBI TOAAIOIIETO TOPU30HTA CO-
crapimsia 15°C W Ha TMPOTSDKEHWH BCETO BPEMEHH
[TOJIaY¥ BOJIBI HE MEHsIach. Temieparypa BOJbI B BO-
JIOXpaHWIUIIE B JISTHEE BpeMs Koyiebanack ot 11 1o
23°C, HO TipH BKITIOUEHHH THAPOHACOCA TEMIIEPaTypa
B cajkax noHmxanach 710 16°C, 4To mo3Bojsio cra-
OMIM3UPOBATh TEMIEPATypPHBIH PEXKUM B 30HE YCTa-
HOBKH CaJIKOB.

HaGmronenus 3a nopenenneM Ghopenu B IEPUOIT
MTOBBIIIIEHUS TeMITePaTyphl TIOKa3ald, 9YTO B CaJKax
(hopenp pacmpenensiiack B BEpXHHX CIOAX. Menkue
0CO0M MPMKUMAJIIICh K CTEHKaM Cafka, He TTPOSBIISL
HUKaKOW aKTHBHOCTH, TIPH 3TOM HaOIII0Aaach arpec-
cusi OoJee KPyIMHBIX PHIO 110 OTHOIICHUIOK METTKUM.

[Ipu BxIIOWEHHMM THApOHAcOca ISl BOJOIOJ-
agu Oosiee MeNKHe PHIOBI OMYCKAaINCh MPAKTHIECKH
Ha METp B DIyOHWHY cajika, TpUYeM KaK MENKHE, TaK
U KpYIHBIE 0COOM COBMECTHO COBEPIIIAIA KPYTrOBBIE
JIBHOKCHUS 110 CAJKY, TP 3TOM arpeccuu 0olee KpyIi-
HBIX PBIO K MEJIKUM He HaOIoanock. Menkue ocoou
10 aKTUBHOCTH TIOBEJICHUS HE yCTyNalu 0oJiee KpyIi-
HeIM. Bo Bpems paboTel Hacoca He HaOIIOAANIOCh
HUKaKUX OTKJIOHCHWH B TOEIaHWM Kopma, (openb
aKTHBHO KOPMHJIACh, 0 00BEMY CHEAeMOTO KOpMa
HHUKAKUX OTKJIOHEHUM HE YCTAaHOBJIEHO.

buonorunveckuil aHaiau3 mnokasaj, 4TO CpPEIHUE
3HAYEHUSI MacChl paayXKHOW (openy 3a OAWH Bere-
TallMOHHBIA TEPUOJ AOCTUIIIM TOBAPHBIX BEIUYMH
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480—650 1, xoappumueHT ynmuraHHOCTH 110 DYIIETOHY
B cpemaHeM paBHsuics 1,8.

BbIBO/IbI

1. OCHOBHBIM JHIMHTHPYIOIIIM (aKTOPOM MpH
CaJIKOBOM BBHIPAllBAHUN DPBHIOBI B TOPHBIX 03€pax
Boctounoro Kazaxcrana siBisieTcs TemmepaTypHbIi
(hakrop.

2. IIpu pa3BUTHH CagKOBOTO PHIOOBOICTBA CO3-
JAIOTCsl YCIOBHA UL ero (pyHKIIMOHWPOBAHUS TIO
30HAJLHOMY TPHHIIHITY, IIeJIeCO00pa3HO MOA0HMpaTh
MOCaJ0YHBIM Marepualn JJid KaKJIOW KOHKPETHOH
KJIMMaTHICCKOW 30HBI U JIJIS KOKIIOTO BojoeMa. J[is
BomoxpaHwmia <« TanHTUHCKOE»  BBIPAIIMBAHHC
OCETPOBBIX HEIEIeCO00pa3HO, TaK KaK 3a OJIWH Be-
TeTAalMOHHBIHN MEPUOJ Macca PhIObI HE JIOCTUTAeT TO-
BAPHBIX IIOKa3aTENEH.

3. Ans BomoxpaHwmia « TaMHTHHCKOE» PpEKo-

MCHAYEM BbIpalllMBaHUC TOBapHOﬁ nejsiain 1 pagyx-

HOW (hopemnu ¢ MPUMEHEHUEM TEXHHYECKUX CPENICTB
PETYAUPOBAHHS TEMIIEPATYPHI BOIHI.

4. Camku B o03epax >KelarelbHO YCTPauBaTh
B paiioHax, TA€ U3 HUX BBITEKAIOT PEUKHU WIH PYUbH,
B MIyOOKMX 3aJIMBaX, 3allUIICHHBIX OT MPSMBIX BeE-
TPOB.

5. Heo6xomuMo TPOBOAMTH TMOCTOSIHHBIA KOH-
TPOJIb 3a THAPOXUMHUYECKUM PEXUMOM Bozbl. Ocoboe
BHUMAaHHE CIENYeT YACTUTh TEMIIEPaTypHOMY PEXH-
My: B JIETHHI IEPUOJ U3MEPEHUS CIIENYET IMPOBOANTH
KaK MUHUMYM, TpH pa3a — B 7, 14 u 19 4 u He gomy-
CKaTh MOBBIIMICHHS TEMIIEPATYPHI C IIOMOIIBIO TEXHH-
YECKUX CPEACTB IS MOIbeMa BOJIBI M3 TTyOMHHBIX
CJI0EB.

6. CamkoBoe CHTOBOACTBO M (POPEIEBOACTBO
CIIOCOOHO B KOPOTKHE CPOKH OOCCIICYUTH MMUIICBBIC
Y MIPOM3BOJICTBEHHBIC MMOTPEOHOCTH YEIOBEKA B DKO-
JIOTUYECKH YUCTON, KAaYeCTBEHHON M 0COOEHHO IICH-
HO# pBIOHON MPpOXyKITHH. [1pw 3TOM CllenyeT yIuTHI-
BaTh, YTO KaITUTAIGHBIEC BIIOXKCHHS B CaJIKOBBIE CHTO-
BbIC XO35MCTBA OKYNAIOTCS B TeUECHUE 2—3 JIET.
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