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AnHotanusi. CraTbs MpeAcTaBIseT CcOO0OW aHadM3 OCHOBHBIX MPHUYUH, NPUBOMSAIINX K
HAKOIUICHUIO JIOHHBIX OTJIOKEHUU B pe3epByapax Hedrsaubix mapkoB Kazaxcrana. [lonumanue
INPUYMH TO3BOJIUT KCIONB30BaTh 3()(PEeKTUBHBIA MeTOJl OOphOBI C TOHHBIMU OTJIOKEHUSMU B
oTpezieieHHOM cllydae. PesepByapbl UTpalOT KIIOUEBYIO POJIb B HEPTSIHOW MPOMBIIIIEHHOCTH, U
MOHMMAaHHE TPOIECCOB O0Pa30BaHUSA OTIOXKEHUI B HHUX SBJSETCS KPUTHUECKH BAXKHBIM JUIS
IPEOTBPALIEHUS KOPPO3UH U o0ecrieueHUs 0€30IaCHOCTH IKCILTyaTallu.

Beenenne. Hedtsiabie pe3epByapsl SBISIOTCS BaKHBIM 3B€HOM B HETSHOW MPOMBIIICHHOCTH,
UX COCTOSIHUE U PabOTOCIOCOOHOCTh MMEIOT MPSAMOE BiIMsIHUE HA 3()(PEKTHUBHOCTH MPOU3BO/ICTBA.
OpnHako HaKOIJIEHHE JOHHBIX OTJIOXKEHHUH BHYTPU PE3EPBYapOB MOXKET IPUBECTU K CEPHE3HBIM
npobsieMaM, TaKuM Kak KOpPpO3usi U YMEHbILIEHUE IMPOU3BOIUTENBHOCTU. B 1aHHOM cTaThe Mbl
paccMOTPUM OCHOBHBIE (DAKTOPbI, CIIOCOOCTBYIOIIME OOpPa30BAHUIO JOHHBIX OTJIOXKEHUH B
pe3epByapax HedTsIHBIX TapkoB KazaxcraHa.

dopmMupoBaHHWE HAKOIJICHHH B pe3epByapax OOYCIOBIEHO BBIJEIEHHEM M MOCIEAYIOIIIM
OC@XKJIEHUEM TBepJou (a3bl. DTOT MpoLEeCcC 3aBUCUT OT (U3HKO-XMMHUYECKUX CBOMCTB HE(PTH,
OKPY’KaIOIIEeH cpejbl, TEMIIepaTypbl M JPYTUX MapaMeTpoB, a TaKKe OT KOHCTPYKTUBHBIX
0COOCHHOCTEH pe3epByapoB M UX TEXHUYECKOU IKCILTyaTaI[|H.

OU3NKO-XUMHUYECKUE CBOMCTBA HE(PTH UIPAIOT PEHIAIONIYI0 posib B ()OPMUPOBAHUU JOHHBIX
OTJIOXKEHUH B pe3epByapax. Bricokoe conep:kaHue COoJied, CepoBOIOPOJa U IPYTrUX BEILECTB B
HETH MOXET CIOCOOCTBOBaTh OOpPA30BaHMIO OCAJKOB MPHU KOHTAaKTe C BOAOH WU
METAINIMYECKMMH  TIOBEPXHOCTAMU pe3epByapa. (CormacHo wHccinenoBaHuioo XWIIMaHa |
COABTOPOB, (PM3UKO XUMHUYECKHE CBOIMCTBa HE(PTH SBISIOTCS OJHUM U3 OCHOBHBIX (DaKTOPOB,
BIIUSIIOUINX HA (POPMUPOBAHUE TOHHBIX OTIOKEHHH.

TemnepaTypHble Iepenajabl BHYTPU pe3epByapa MOTYT MpPHUBOJUTh K KOHAEGHCALUU U
KPUCTAJIM3AUHU PA3IMYHbIX KOMIIOHEHTOB HE(TH, YTO CIIOCOOCTBYET 00pa30BaHUIO OTIIOKEHUH.
Hanpumep, mnpu Hu3KUX Temmeparypax mnapaduH coaepxkamuics B HepTH MOXKeT
KpUCTAJUIM30BaTbCAd W OCelaTh Ha JHE pe3epByapa. CornacHo mccneaoBaHuto CmuTa M €ro
KOJIJIET, TEMIepaTypHbIE YCIOBHS UTPAIOT BAXKHYIO POJIb B 00pa30BaHUM JJOHHBIX OTJIOKEHHH.

Bonma u Mexanmueckue NNpHUMECH, IMOoMnagarommne B pe3CcpByap BMCECTC C He(bTBIO, MOTYT CTaTb
AApaMu KpUCTAJUIU3allun U CIIOCOOCTBOBATh 06pa30BaHI/IIO OTJIOJKEHHI. DTO 0COOEHHO AKTYyaJIbHO
B CJIydya€ HaJIM4usl BBICOKHUX KOH]_ICHTpaI_II/Iﬁ cojiel u APyrux BCUICCTB, CHOCO6CTByIOH_[I/IX



oOpa3oBanuto ocaakos. Mccnenoanue bpayHa u coaBTOpoB MOATBEPKAAET, UTO HAITUYUE BOABI
U MEXaHWYeCKHUX Mpumecel B He(Tu BiusieT Ha GOPMUPOBAHUE JOHHBIX OTIOKEHUH.

Martepuansl, UCIONb3yEeMbIE Ul U3TOTOBJIEHMSI PE3EPBYapOB, MOI'YT OKa3blBaTh BIMSHUE Ha
dbopMupoBaHUe OTIOXKEHUH. HekoTophle MaTepuaibl MOTYT pearupoBaTh XMMHUECKUA C HE(THIO
WIK BOJIOM, YTO MPUBOAUT K oOpa3oBaHHIo ocaikoB. Kpome Toro, crpykrypa M IJIagKoCTb
BHYTPEHHUX TIOBEPXHOCTEH pe3epByapa TakKe MOTYT OKa3blBaTh BIMSHHE Ha CKOPOCTb
oOpa3oBanus otioxkeHuil. MccnenoBanue YaiTa U COaBTOPOB IMOKA3bIBAET, UTO CTPYKTypa U
MaTepHal pe3epByapa BIHSIOT Ha 00pa30BaHKE JTOHHBIX OTIOXKECHUH.

B pesepByapax Habm01aeTCs HEPABHOMEPHOE pacIpe/ieieHne 0CaIKOB, IPUYEM MaKCHUMalbHas
UX TOJIIMHA OTMEYACTCA B 06J'IaCT$IX, YAAJICHHBIX OT MNPUCMO-Pa3aaTOYHBIX Han}I6KOB, qTo
3aTpyAHAET TOYHOE ompezeieHne (aKTUYEeCKOro KojaumuecTBa He(TH B pesepByape. Tosmmna
ocajika MOXKET BapbupoBaThbcs B npezaenax ot 0,3 go 3 merpos, a ero oosem — ot 300 mo 6000
KyOndeckux MeTpoB. Pacnipenenenne He(TIHBIX OCaJKOB M XapaKTEPHBIE 30HBI KOPPO3HOHHOTO
NOpakKeHHUs] HIDKHETO Tosica CTEHKH pe3epByapa Moka3aHbl Ha Pucynke 1. BerBieno, uto
MAaKCHUMAJIbHBIC OTJIOXCHUA HaGJ'IIOZ[aIOTCﬂ B OCCHHE-3MMHHI nepuoa B BerHefI qacTu
pe3epByapa, Ha paccTOsiHUM OT 8 710 11 MEeTpoB OT AHMIIA, TJI€ OTCYTCTBYET OCBEIICHHE U IPOTPEB
conHueM. TonmmHa OCaJKOB YMEHBIIAETCS Ha PACCTOSIHMM OT 6 1O 7 METPOB OT KPBIIIH

pe3epByapa.

Hedreocasiok

NOJATOBAPHOH BOJIbI

Pucynox 1. Pacnpedeaenue nepmeocadxa 6 PB(

Ha conHeuHoii cTOpoHE MOBEPXHOCTh pe3epByapa MoABEpPraeTcs HarpeBaHuIo, 4YTo CIOCOOCTBYET
JaCTUYHOMY IepeMelleHII0 apauHOBBIX OTJIOKEHUH ¢ BHYTPEHHUX CTEHOK B HMXKHIOIO 4aCTh
pesepByapa. POpMHpPOBaHHE OCAJKOB Ha IIEPOXOBATOM MOBEPXHOCTH MPOMCXOIUT Oojee
UHTEHCHUBHO, IPUYEM MPOAYKTbl KOPPO3UU BBICTYIAIOT B KA4yeCTBE sJ€p KpUCTAUIM3ALUU
napaduHa u o0pa3zoBaHMsI KPYIHBIX TUCIEPCHBIX YaCTUIL CYCIIEH3HH.

CoBpeMeHHbIE HCCIEIOBAaHUS CBHJIETENBCTBYIOT O TOM, YTO MPSAMOM KOPpEISIUH MEXIY
cojiepaHueM mnapaduHa U ero OTJIOKEHHEM B pe3epByapax He HabMtoaaeTcs. ITo 00bsICHIETCS
pa3IMYrsIMHA B COCTaBE TBEPJBIX YTIIEBOJAOPOJOB, OCOOCHHO B COOTHONICHHHM apOMAaTHYCCKHX,
Ha(TEHOBBIX W METAaHOBBIX COCIWHEHHWU B BBICOKOMOJIEKYJSIPHOM YaCTH YIJIEBOJIOPOIOB,
KOTOPBIC 4aCTO HE MOT'YT OBITH OMPEACIICHbI CTAaHAAPTHBIMU METOJJaMH aHalIn3a He(l)TI/I. Tem He
MEHee, 3T pa3jNyuus B COCTaBE TBEPHABIX YIIIEBOJAOPOJIOB 3HAYUTEIHHO BIMSIOT Ha MPOIECC
o0pa3zoBaHus TapapUHOBBIX OTIOKEHUH.

yFHCBO,Z[OpOI[LI C Pa3BCTBJICHHBIMU CTPYKTypaMH, BKIIIOYasds apoOMaTUYCCKUC, Ha(I)TeHOBBIC u
HN30aJIKaHOBBIC COCIUHCHUA, MPOABIIAIOT MCHBIUITYIO yCTOfI‘—IPIBOCTL B OTJIOXKCHHUAX napaq)HHa ns3-



32 MX TOBBIIIEHHON CITOCOOHOCTH KPHUCTAJIM30BBIBATHCA B KUAKON (pase. C Apyroi CTOPOHHI,
YIIEBOMOPOABl METAHOBOTO psilia, OCOOCHHO BBICOKOMOJCKYISpHBIE TapadUHbI, JETKO
BBIJIETISIIOTCS. U3 PacTBOpa U 00pa3yroT IIOTHBIE CTPYKTYPHI.

HaquHe HCCIICAOBAHM ITOKA3bIBAIOT, YTO PBIXJIBIC U IMOJTYKUJAKUC KPUCTATNIMUCCKUEC OTIIOKCHUA
MOT'YT OBITh OTHOCHTEJBHO JIETKO yIaJIeHbI, B TO BPeMs KaK IUIOTHBIC U TPOYHBIC OTIOXKEHHS, B
OCHOBHOM COCTOSIIIINE U3 H-aJIKAHOB, BBI3BIBAIOT CEPhE3HBIE TPYIHOCTH U TPEOYIOT 3HAUUTEIBHBIX
3aTpaT Ha UX YCTPaHCHUE.

bonee Toro, nonHsie napad@UHUCTBIE OTIOKEHUS B pe3epByapax MOryT ObITh KilacCU(PUIIMPOBAHbBI
KaK PBIXJIbIE M YIJIOTHEHHBIE IO CBOEH CTPYKTYpe. PhIXJIble OTIOXKEHHUS MPEICTaBISIIOT cO00it
OCEBIIME YaCTHIIBI CMOJO-TIApaHOBOM CMECH, KOTOpbIe OOpa3ylOTCsi B TEYEHHE KOPOTKOTO
BPEMEHU U TOAOOHBI HE(PTH MO CBOMM CBOHCTBaM. YIUIOTHEHHBIE OTJIOKEHHUS, HANPOTHUB,
XapaKTEpU3YIOTCS INIOTHOM KOMIIAKTHOW CTPYKTYpPOH U HAaKaIlJIMBAIOTCS B IPOLIECCE JINTEIbHON
JKCILTyaTalluu pe3epByapoB, CoAepxa BOy U MEXaHUYECKHE IPUMECH B CPABHEHUH C HE(THIO.

BbIBoabI: AHATIM3 OCHOBHBIX TPUYHH HAKOIUICHHS JJOHHBIX OTJIOKEHHUH B pe3epByapax HEQTSIHBIX
napkoB KaszaxcraHa Mo3BOJS€T BBIIBUTH KIIOYEBBIE (DAKTOPBI, BIHMSAIONIME HA COCTOSHUE H
paboTOCIOCOOHOCT  3TUX 00BEKTOB. JliIsi mpenoTBpamieHus OOpa30BaHUS OTIIOKCHUH
HEOOXOMMO CHCTEMAaTHYECKOE KOHTPOJHMPOBAHHE M IONICPIKAHHE ONTHMAIBHBIX YCIOBHUH
9KCIUTyaTalluy pe3epByapoB. [lanpHelne ucciaeJ0BaHus B 3TOH 00J1aCTH MOTYT CIIOCOOCTBOBATh
pa3paboTke FPPEKTUBHBIX METOJOB OYMCTKHU U MPEIOTBPAIICHUS 00pa30BaHUs OTIOKECHHUI, YTO
HOBBICHT AP PEKTUBHOCTh He(TIHON poMbIIeHHOoCcTH Ka3zaxcraHa.



