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IKOHOMMUKAUJIBIK K9HE 3AH I'bIUYIBIMJIAP - 9 KOHOMHMWYECKHUE U
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YK 338.5
Epkacbim Kanrip Epkinyibt
du3nka-MaTeMaTHKa OaFbITHIH/IAFbI
Hazap06aeB 3usiTkepiik MeKTeO1HIH 12-ChIHBITT OKYIIBICHI
(Anmartsl K., KasakcraH)

COHFBI 3 KBLIJA KA3ZAKCTAHJIAFBI A3BIK-TYJIK TAYAPJAPBI
BAFACBIHBIH ©CYI MOCEJECIHIH CEBENTEPI MEH LIEITY JKOJIIAPBI

AHHOTanuUs: 3epTTey COHFbI yII *blUiga Kazakcranga a3bIK-TYJIK OAarachbIHBIH HEre
TYPAKTHI TYPJIC OCIT KeJle )KaTKaHBIH 3epTTEyTe, COHMaN-aK oI 0aFra MEH TYPAKThl HAPBIKTHI
KaMTaMachl3 €TETIH MPAaKTUKAJIBIK MIEHIMACP/l YChIHYFa OarbITTalFaH. 3epTTey >KePriuTKTI
TYPFBIHAAP/BIH, OU3HEC HENEPiHIH >KOHE MEMIICKETTIK KbI3METKEPJIEPAiH Txipubdenepin
3epTTey apKbUIbI a3bIK-TYJIK OaFraChIHBIH ©CYIHIH HETI3T1 (haKTOpIapbiH, COHAAN-aK lIeMIIK
HapBIKTaFbl TEHACHIMUIAPIBI, OJCYMETTIK >KOHE SKOHOMHUKAIBIK (DakTopiapibl a3bIK-
TYJIKTIH KOJDKETIMIUTITIHE 9Cep €TETIH €H MaHb3Abl (DaKTopiapabl TaldayAblH apajac
oficTepAl KOJIaHy TaClIiH KoiaaHaael. Hotmwxkenep Kazakcranmarbl a3bIK-TYJ1K OaraChIHbBIH
eCcylHe VYKpauHaJarbl COFBIC TYPTKI OOJIFaHBIH, HMMIOPTTHIK TayapyiapAbl JKETKIZyJe
KUBIHIBIKTAP TybIHIAAFaHBIH, COHBIMEH KaTap KJIMMATTBIH ©3repill KaTKaHbIH Olaipemi, Oy
HETI3T1 a3bIK-TYJIK IIBIFBIHIAPBIHEIH ocyiHe okeneni. CoHpaii-ak, apaiblK TyKCHIepJeri
KOChbIMIIIa Oaramap OVl ecyre bIKmal eTeli. by 3epTreyAiH caingapbl alMakTarbl
QJIEYMETTIK-DKOHOMMKAJIBIK YKaFIalIbl TYPAaKTaHABIPY YIIIIH epeKIie MaHbI3bl. by 3eprrey
KEPruTiKTI MEMJIEKETTIK OpraHjap YLIiH KYHIbl aknmapar Oepenl, COHABIKTaH Ooaliak
casicaT mrapajapbl 0apibIK TYPFBIHAAPIBIH KOFAPHI CAIalibl JKOHE KOJDKETIMIII a3bIK-TYJIIKKE
KOJI )KETKI3Y1H KaMTaMachl3 €Tyre OarbITTaTybl KEPEK.

Kint ce3mep: a3pIK-TyJiK Oaracbl, HapBIKTBIH TYPAKTBUIBIFBI, WMIIOPTTHIK
KETKI3UTIMACD, Aeaaiaap.

Kipicne

Y1 KbUT KaTapblHaH a3bIK-TYJIK OarachlHbIH ©cyl KazakcTaH a3aMaTrTapbIHbIH YHEMI
marbIMJIaHyblHa ceben  OoJibl, WHQIISIIUS >KaJaKbIHBIH ©OCYIHEH achlll TYCTi. by
TYPFBIHAAP/Bl camnachl3 OHIMAEPIIH KOl MOJIIIEpiH caThlll allyFa MaXOyp eTeai, o
TYPFBIHAAPIBIH ON-ayKaThlHA aWTapibIKTall Kayil TeHIIpyl MyMKiH. byn eTe kayinTi



«Central Asian Scientific Journal» No4 (23) — Uone — CeHmabpe 2024

Central Asian
Scientific
Journal

TEHJICHIIMs aiMaKTarbl eMip CYpy KYHBI apTThIpYbIH Oakbulay IIapajapbl MEH JACHCAYJIbIK
caKkTay MOCEJIENICpIH IIYFbUT TYpJAC SNy Ka)XeTTUIIrHE YJIKeH cepriH Ooepemi. Mudmsamms
aschlHAa OlpKaTtap InapajapiblH KaObUIMAHY KaKETTUIIr Typajdbl MEMJIEKET OacCIIbICHI
Kacemm-)Komapr TokaeB Tta 30.03.2023 etken IlapmamenT MOXINICIHIH IUICHAPIIBIK
OThIpbIChIHAA: “UHPIAIMUSIHBI TEXEy KaXKeT. BUbLT OHBI KeMiHJIE €Ki ecere TOMEHIETY Kepek.
En anapiMeH, a3bIK-TYIIKTIH OarachlH perTtey aca MaHbBAbl. Con cebenTi arpoeHepKacim
KEIICHIH oHEe cayJa-CaTThIKThl JaMbITy — HEri3r1 0achIMIBIKTBIH Oipi. ki HApBIKTHI €3
eHIMIepiMI30eH OaphIHIIa KamMTaMachl3 eTy KaxkeT. CoHpai-ak aybUl IIapyamibLIbIFbI
OHIMJICPIHIH KOJIEMIH KOHE OHBIH KOCBIMIIIA KYHBIH apTTHIPY KEPEK™ - IE/Il.

3eprTey daicTepi MeH HITHKeJepi

3eprreyaiH Herisri Mmaceneci Ka3akcTHaa COHFbI 3 JKbUIJIA a3bIK-TYJIIK OaFrachbIHbIH 6CY
ceOenTepiH 3epTreyre OarbITTalfaH. THICTI akmapaTThl KMHAY YINIH 3€pTTEyAlH OipiHIIl
TaHJAJIFaH QJICI - TOJBIK aKmapaT >KUHAy YIIIH XYpri3uleTiH cyxOar. byn omic canaisl
JEpPEeKTep/il >KUHAY VIIIH €H THIMJI >KOHe Oenriai Olp TONTHIH KOe3KapachlH KaMTH/IbI.
3epTTey/IIH CeKIHIN TaHJaJFaH oJici - OWI TaKbIpbIll OOMBIHIIA KOFAMIBIK IMIKIP/I,
TOXKIPUOCHI JKOHE KayanTap bl 3epPTTEYl KAMTUTBIH COLIMOJIOTHSIIBIK cayaliHaMma.

JlepexTepai JKuMHAy asKTaJFaHHaH KeiliH cayanmHamara 81 amaM  KaThICKaHBI
anbIkTanpl. Pecnonaentrepaiy 58% (47) HeriziHeH opTamia TaObickl Oap orOachuiapaaH
oonael, an 11,1% >xone 17,3% colikeciniie TaObICKI TOMEH *OHE >KOFaphl oTOachuIap/iaH
0os1b1, ant KanFaH 13,6% anHoHUM/I1 Typ/e kayar Oepy/i TaHaa/bl.

CayanHamaHbIH OipiHILI HET13r1 Macesiecl a3bIK-TYJIK OarachlHbIH ©CYIHIH OalKamybl
00J1b1, OVJT JEPEKTEP MOCEINICHIH ©3CKTIIITTH aHbIKTay YIIH naiaananbuiabl. HoTmkenepaex
KOPIHIN TYpFaHJai, PEeCIOHASHTTEPIH KOMIIUTIT a3bIK-TYJIK OarachbIHBIH WHOIIAIHUSACHIHA
Hazap ayaappbl.

Kecre 1
1-0en 5-xe Oetiinei wikana OOUBIHWA CI3 COHEbL VUL JHCbLIOA A3LIK-MYNIK OAACHIHbIH
KAHUWAILIKMbL OCKEeHIH OAUKAObIHbL3?

barikamysl Pecnionnenrrep
0%

3.7%

7.4%

60.5%

28.4%

OB~ W N -
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Kateicympimapra KOWBUTFAH — €KIHINI  MaHBI3ABI  CYpaK OJapAblH  a3bIK-TYJIK
TayapiapblHBIH KOJDKETIMIUIINHE KaHaFaTTaHy JeHreliH aHbIkTay Oomabl. OChl cypakTapra
HETI3/ICJITeH JIEpEeKTep TYTHIHYIIbUIAPALIH ©3 MEKeMeJepiHiH Oenrui Oip HbICaHIaphIH,
MHCTUTYTTap/bl HEMECE KyHenep/il KaKkCapTKbIChl HEMECEe ©3TePTKICI KENETIHIH CABICTBIPY
YIIiH MaiaanaHbUIIbL.

@urypa 1
A3blK-myniK HYCKANapbiHblY KOJICemMiMOiNiciHe KaHa2ammany OeHeelli.
60
50
40
30
20
10 I
, M [] -
1 2 3 4 5
(1% B2 hxd (1Y~ ~ (V)
- ) - .
Eckepmne. “1 TOJIBIKTAl KaHaraTTaHaMBbIH, 5 TOJIBIKTAll KaHaraTTaHOAWMBIH

“1” — 4 xayarm, “2” — 6 xayan, “3” — 18 xayan, “4” — 51 xayan, “5” — 2 xayar, »annsl: 81
xKayarl.

Y1riHmn Ma"b3Abl CYPaK OJapJbIH CAThIN aldy TOPTIOIHIH ©3repyiH aHbIKTAay OOJIIbI.
Temenne cayanHamaaa KepceTINTeH HoTwkemnep kenripinred (A KocbiMiacel Heri3iHae):

I'paguk 2
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ABBIK-TYJI1K OaFachIHBIH ©CYyiHE OaIaHbICThI CAThIM ATy
TOpTIOIH ©3TepTTIHI3 Oe?

® o, ap3an Gamamaiapbl CaThII ajJaMbIH
o, >xanmbl a3pIpak caThII ana 6acTaabiM
Kok, omeTTeriziei caThlm ay bl XKaJIFaCThIPAMbIH

Kok, 6ipax >xorapsl canaibl Tayapiaapabl a3bIpak alamMbIH

Ecxkepmne. Anampap casbl: ap3aH Oajnamayiapibl CaThlll ajlaThlHAAp = 14, Kaurel
a3pIpaK caThll aja OactaraHiap = 27, 9NETTEriIed caThlll alyibl JKalFacTelpaTeiHAap = 39,
YKOFaphbl carajbl 3aTTap/Ibl a3bIpaK caThll anarbiHgap = 1, 6apiabiFsl = 81.

Tanrap aynaHbl aKUMaThIHBIH IIEHEYHIr1T TaObICThl (epMmanap MeH Keneu
KAaybIMAACTBIKTapFa KOJ XeTIMIl OaraMeH MaMaHJaHIbIPbUIFaH TYKEHIEp TYPIHIE KOMEK
KOPCETIEY apachlHIarbl OUTIM aJiMacyFa HapasbUIBIFBIH OUTIIpAl. MeMIIeKeTTIK KbI3METKEP
ayblJ MIapyallbUIbIFbIHA CYyOCHIUSIIAD MEH JKEHUIIIKTEp TYPIHIE KOMEK Oap €KEeHl KailIbIbl
xabapnaapl. On aybUIIBIK XKepiepae Mapya KOKaJbIKTapblH KYPY a3bIK-TYJIK OarachbIHBIH
OCYIH IIIeIIIe aJlaJbl e OOKaIbI.

“Tamepnan” MelpaMXaHAaChIHBIH HMECi OHBIH OHW3HEC1 YIIIH MaHbI3[bl a3bIK-TYJIK
OarachIHBIH ©CKEeHIH xabapnaabl. O ©31HIH OM3HEC-MOJEIIH KaHa MI3Ip MEH >KapHaMaJIbIK
aKkusiap Kypy, COHJai-aK HapbIKTaFbl OaraHbl MAHUTYJISIUSATIAY apKbUIbl OeiMIereHIMEH
Oemicti. COHBIMEH KaTap, OJ JeNJaiiap a3bIK-TYJIIK OaFacChIHBIH OCYIHE OKENETIHIH alTTHI.
Kocinkep YKIMETTIH KYII-XKIrepi THIMCI3 KOHE Macesie KbI3METKEPJIep/IiH KaOlaeTCI3airiHae
zierr OOJmKaabL.

“AnmaTel” KeKe (QpepMepiIiK MapyanibUIbIFRIHBIH OKUT JKaKbIHAa OOJFaH KIMMATTHIK
JaF1apbICKa Hapa3bUIbIFBIH KYTHET€H CYBIK jKOHE KYPFAKIIBUIBIK TYpiHAE OUTAipal, Oyl eHIM
OaracblHa Tepic ocep eTTi. Anaijga oy a3bIK-TYJIK OarachbIHBIH ©CyiHE kOJl Oepmey YIIiH
YKIMETTEH ajblHFaH cyOcuausuiap Typaibl aiTTel. COHBIMEH KaTap, OJ JKOFaphl Oaramapra
OKEJTeH KEPTIIIKTI OHIPIC OPBIHAAPBIHBIH KETICIEYIIIIT Typansl Xxadapiaasl. CoHmaii-ak,
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OKIJ1 aybUl MIAPYalllbUIBIFBIHA >KaHAPTHUIFAH TEXHUKAa MEH TEXHOJOTHUSUIApAbl KOJJAAHY/IbI
YCBIH]IBI.

CayamHama HOTHXKeIEpl MeH cyx0art o/icTepl Ka3aKCTaH a COHFbI 3 JKbLIIa a3bIK-TYJIIK
OarachIHBIH ©Cyl TYTHIHYIIBLIApPFa Kepl 9CEpiH THUTI3Al KOHE Macelie JpTypii cebemnrepre
OaitmaHbICThl 00 Aen 0omKakapl. KNMMAaTThIK naFnapseic, Aenaanaap, KOk MIbIFbIHIAPbI
KOHE THIMCI3 MEMJICKETTIK OakKpliay KepriIikTi aliMaKTap/a a3bIK-TYJIIK OarachIHBIH ©CYiHE
okeii. JlerenMeH, OyJ1 MOceleH1 Kajlaid meniyre 0oaThIHbl Typalibl OMIap Ka3ipJiH ©31H/e
anTeuIbl. TyTacTall anrana, HOTHKENEp a3bIK-TYJ1K OarachIHbIH HHQIISAIUSACHIH KeHY YIIH
pedopManap MeH JKOocHapiaHFaH Iapajiap KaKeT eKeHIH KopceTel.

Tanakbpu1ay

Kazakcranna a3bIK-TYJHIK OarachlHBIH ©Cyl XaJbIKThl cajlayaTThl a3bIK-TYJIKIICH
KaMTaMachl3 €Ty MaceseciHe aiiHanabl. KnumarTelH e3repyl AaKbUIIApAbIH ©HIMIUIITIH
TOMEHJETeNl, al HMHQIISIHUS MEH BalloTa OaraMbIHBIH TOMEHJEyl >KaHapMail OarachlH
aprTeipanbl. Cayga MEH reocasiCu NIMENICHICTep cayJaHblH Y3UIylHE OKeNiN, elaepi
UMIIOPTKA TOYEJ/l €Tedl, HOTHKECIHIEC HAPBIKTHIK aybITKyJIapFa YIIbIpAiabl. Y KIMETTIH
cyOcuausnap MeH OaraHbl OakblIay KaKETTUIIT cayalHaMa HOTHIKEJIEpPiHJie alKbIH KOpIHE/Il.

KnuMatTeiy e3repyi aybll IIapyallbUIBIFBIHBIH ©OHIMAUIITIHE Tepic acep ereni. Banr
Oacraran 3eprreyuiep ToObHbIH (2022) >xymbicel MeH [lylicenoB neH HypmyxameTtoBa
(2022) 3eptreyiepl aya-pailbl JKargaiiaapbl MEH JaKbUIIAPAbIH OHIM JICHTEWl apachIHIaFbl
OailnanbIcThl Kopcerenl. MHpasurMsa MEeH BalIOTaHbIH KYHCBI3JAHYbI a3bIK-TYJIK OarachblHa
MaHbAbl acep eteal (KURSIV MEDIA, 2022; ¥nrteik cratuctuka 0ropockl, 2023). Kanat
(2022) xone UYepnbimeBckas (2022) ailMakThIK KaKTBIFBICTAp MEH cayJa peTTeyaiH
MaHBI3JIBUIBIFBIH aTal ©TTi, COHJAN-aK CEHIMI SKOHOMHUKAIBIK 0a3a Kypy KaKeTTUIIrH
KOPCETTI.

Peceii MeH YkpauHa apacblHAAaFbl Ka3ipri KaKThIFIC a3bIK-TYJIK TI30€riHe acep eTenl,
OaranbiH ecyine okenenl (Lyi & Mub, 2023). Carybanguna (2022) Men MapMoHTOBa MEH
HynambaeBanbiH (2022) mikipiHIIe, CBHIPTKBl cayja cascaThIHbIH 1IIKI  ©HJIPICIICH
OaltIaHBICTBI 00JIMAaYBl TEHI'€PIMCI3IIKKE oKeJe1, Oy a3bIK-TYJIIK KayirCi3IiriHe acep eTe/i.
EcxanoBa men 3eiitenoBa (2023) yATTBIK ©HIIPICTIK MYMKIHIIKTEP/Il apTTHIPY KAKETTLIITIH
aTan eTTi, cayajqHamara KaThICyIIbIapabiH 35%-bI aybUl MIapyanibUIbIFbIHA WHBECTUIIHSIIAD
Kazakcrannarsl )KOFapbl a3bIK-TYJIIK OaFaChIHBIH IIETIiMI O0Tybl MYMKIH J€T CaHANIbI.

KaszakcTaHHbIH arpoHOMAAp CaHbl MEH aybUINIAPYyallbUIBIK HBICAHIAPBIH KOOEUTY
KaxeT. baysipxkan OcnanoBteiH “ZHERSU” MHBECTULMSUIIBIK-OHEPKICINTIK KOPHIOPALIMSICHI
XKericy OOJBICBIHBIH AaybUIIAPYAIIBUIBIK QJIEYETIH apTThIpyFa KeMekTecedi. AKMoia
oOnbichiHAarbl  “Pomuua” arpoupMachliHbIH TYKBIM JKOHE Majl IIapyallblUIbIFbIHAAFbI
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KETICTIKTEp1, COHJIal-aK KYMBICUIbLIAP MEH TYPFBIHJAP YIIIH KOJIAWJIbI Karanaap xacaybl
aybUIIIAPYalIbIIBIK HBICAHIAPBIH KOOCHTY Ka)KETTUIITH KOPCETEe/Il.

MewminekeTTik ~ Oarmapiiamanap  OTaHABIK  OW3HECTI  KojjayFa  OarbITTalFaH.
“KasakcTtanna xacanran” OargapiiaMachl OTaHIBIK ©HIMICP/IH OaChIMABIFBIH 3aHHAMAIIBIK
JCHreie KaMTaMachl3 €Tefl, cayJa YCTeMENEepiH peTTeiil >KoHE MaMaHIaHIbIPbLIFaH
AYKeHIep amanbl. “Aybul amaHatel” OarjapiamMachl aybULABIK OHIIPICTI JaMbBITyFa >KOHE
UMITIOPTKA TOYEIUTIKTI ToMeHaeTyre OarbiTTanmraH. 2024 >KbULIABIH 5 akMaHbIHaH Oacrar
“Ilamy” KOpBI KocimKepiepAl KoJiay VIIIH >KaHApThUIFAH KEIICeH] OaraapjaMaHbl 1CKe
KOocaJipl. OHJIEYII OHEPKICINIKE apHAJIFaH >KaHa CTpaTerus KpeauTTepiAl CyOcuausiayibiH
capaJlaHFaH 9/IICTEpIH E€HI13€e/l1, OYJ1 MEMJICKETTIK OI0/IPKETKE TYCETIH KYKTEMEH1 a3aiTaibl.

KazakcTaHHbBIH arpapiiblK CEKTOPhl MEMJIEKETTIK CyOcuausiiapra TepeH Tayenal. 2022
KBUTBI AYbUT mapyambUIblFbiH Kongay $1.7 mupa 6ommer, 0y XKIO-wiH 0.8% Kypaisl.
“Arpoousnec-2020” xoHE “arpOeHEpKACINTIK KemeHAl AaMmbITyabiH 2021-2025 xbuigapra
apHaJIFaH YITTHIK k00ackl” €eHOEK OHIMIUIITIH apTThIpyFa OarbITTalIFaH.

MoHomnonusiiap HapbIKTarbl O9CEKENIECTIKTI TEeXKEW 1, TYTHIHYIIBUIAPbIH TaHJIayblH
IIEKTEH Il KOHE SKOHOMHUKAIBIK Jamyzabl Oocennereni. Kazakcran Ilpesumenti Kacbim-
XKomapt TokaeB o1 GICEKENECTIKTI KaMTamMachl3 €Ty KaKETTUIrH artam eTTi. MacaHoB
(2022) wmoHomonUsANApFa Kapchl Kypec JKaHa OW3HECTI JaMbITyFa KOMEKTECETIHIH
Mamimaenai, Oyn IIpe3uaeHTTIH MOHOMONMSUIAPABl KOK JKOHE OOCEKENEeCTIK OpTaHbI
KaKcapTy MakcaTTapbIHA KOJ/1ay KOpCeTe/I.

Korapbiaa alThUIFaHHBIH O9pIH €CKepe, MEH KeJlecl mapanap Ti3IMIH YChIHAMBIH:

Kecre 2
/.LR.ele']ll.Kml' IKOHOMUKAHDbl daszmy oouviHa YcColHbiCcmap.
Ic-mmapa araysl YokinerTi yitbiM | Ayautopus Cumnarrama KyTineTin HoTHXE
[TapyambuibIKTapAbl “Amanar” [Hapyampuiblk | XabapAaapibIKThl apTTHIPY Kacibin amryra
amry GoHbIHIIA HapTHICHI, uenepi, o3 KOHE JKaHa YMTBUIFaH
XaITBIKThI KOJIJIAY IbIH KEPTUTIKTI IapyallbUIBIF | MAPyallbUIBIKTap KYPY/IbI TYJIFaapiblH CaHbl
MEMJIIEKETTIK aKuMar, bIH alllyFa BIHTAIAHABIPY MakcaThiHAa | 35%-Fa apTansl
Oarmapnamanapsl “XKacrap KBI3BIFYIIBUTEL | Keminae 200 KaThICyIIBIHBI
Typaibl KeMiHae 5 YUBIMBI”, K TaHBITaTBIH | KAMTHU OTBIPHIT, “Jlamy”,
CEeMHHAp YHUBIMJIACTBIPY | epikTiyiep, TyJIFaiap “Aybut amaHater”
YKiMETTIK eMec OarapiamanapbiH
yiipIMzap TaHBICTHIPY.
(YEY)
EriH mapyambuibIFsl YkimerTik emec | Erin Kewm nerenge 150 dpepmepai | Aybur
OolibiHIIA pepmeprep | yiABIMAap LIapyallbUIBIF | OKBITA OTBHIPBII, EriHIl HIapYallbUIBIFbI
yurin keminze 10 (YEY), BIMEH Oackapy MEH TOIIbIpaK KOCITOPBIHIAPBIHBI
TPEHUHT YHBIMIACTBIPY | aKUMATTaFbI ailfHaJIBICATHIH | JKaFJalbIH OaKbLIAY IbIH H OHIMJIUTITT MEeH
aybUIIIApyalbll | agamaap 3aMaHayH 9iCTEPiH KOJAAHY | TYPaKTbUIBIFBI
BIK OacKapMachl, OOlbIHILIA TPEHUHTTEP apTaTbIH 00Ja1bl
“Amanar” OTKI3Y
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HapTHSICHI
Aybin Ykimerrik emec | Max Keminme 100 kareicymbiaet | Llapyamsuieikrapry
HIapyallbUIBIFBIHIAFE | YHBIMAAP IapyalibUIblF | KaMTH OTBIPEI, “Poamna” a JKaHa Kacin
THiMIl Oackapy (YEY), BIMEH aybuTel MeH baysipikan KYPri3y dmicTepin
omictepi MeH 3aMaHayH | aKUMaTTarbl aitHanmpicaThiH | OCIAaHOBTHIH KOCIIT )KYPri3y | €HTi3y apKbLIbI
TEXHOJIOTHsIIap aybUTIIApyalbll | KoCiKepiep MOJIENIBACPiH TaHBICTHIPY oNapabIH
KOJITAHATBIH CITTI BIK OacKapMachl, yuIi 4 ic-mmapa TUIMILTIT MEH
TOXKIpHOEIep KoHe “Amanar” YHBIMIACTBIPY OHIMILTITI apTambl
MOJENbACP I MapTHSICHI
TaHBICTHIPY
JKympicnieH kamTy Keprimkri ArpoHOMUS, Aybla xxoHE pepmepIik Aybin
OpTaJBIFbIHIA 25 JKYMBICIICH BETEpUHAPHs | IIAPYyalIbUIbIK LIapyaIlbUIbIFbI
TYPFBIH YIIiH OKBITYFa | KaMTy XKoHe Oacka MaMaHBIKTapbl OOMBIHIIA caJlacbIH/Ia Kocion
TarnceIpsic Oepy OpTaJIbIFhI, MaMaHJBIKTap | KBOTa YHBIMAACTBIPY MEH MaMaHIapAbIH
JKEPTLUTIKTI caylachIHIa YKYMBICKA OPHAJIACTBIPY CaHBI apTabl
aKuMart O1ITiM aJFBICHI
KeJeTiH
ajampaap
depmeprepre Keprimikri [MapyambuiblK, | AybUl HIAPYalIbUIBIFBIHBIH Kewm nerenne
YKEHUITIKIICH HeCUe aKuMar uenepi, o3 OHIMJUIITIH apTTHIPY KOHE thepmepraepain
Oepy xoHE IapyaIlbUIbIF | alMaKTHIH YKOHOMUKAIIBIK 30%-51
cyOcunusiay BIH alllyFa JKarAalbIH J)KaKcapTy MEMJIEKETTECH
OafrmapiaMachlH icke KBI3BIFYIIBUIBI | MaKCAThIHAA KAPKbUIAHABIPY | CyOCHIMS anaabl
KOCy K TaHBITaThIH YIIIiH OFOKET KapaXkaThl
TYJIFanap MEH TPaHTTap/bl Naiganany
AypulmapyanbUIbIK Keprimikri Kon Kon KypbUIBICBIHBIH AypulmapyanibUibl
JKepIiepiHe armapaTbiH aKuMar KYPBUIBICBIMEH | asKTaTybIMEHEH K KepIIepiHiH
JKOJIJIAPIBI CAITy MEH affHaAJIBICATBIH | JOTMCTUKAJIBIK KBI3METTI KOJDKETIMIUTIT1
KOHZCY KYMBICTAPBIH Mepairepiep apTTBIPY KOHE OHIM1
KYprizy THIMII
TachIMalIayFa
BIKIAJI eTLIEIL
AybIT mapyalmbuieiFel | XKeprimikTi Kexke mapya KeprimikTi aysin Kacinkeprnep
OHIMJICPiH KHHAKTAII, aKMMaTTarbl KOXKaJIBIKTaphl, | MapyamibUIbIFbl OHIMACPIH IIBIFBIHCHI3 MTaii1a
TYTHIHYIIBUTIApFa aybul aybul HIBIFAPATBIH KOCIIIKEpIIep 63 | almyFa MYMKIHIIK
TapaTaTblH OPTAJIBIK HIapyallblIbIK LIapyallbUIbIK | TPOLYKUHUSACHIH Oip anazpl
cay OackapMachl, OHIMIH OPTANIBIKKA KUHANWIBI
JKeKe Iaypa OHJIIpEeTIH
KOXKaJIBIKTaphl iapyanap

KopbITbIHABI
3epTTeyliH KOPBITHIHALI OOJIMIHJIE 3EPTTEY HOTIIKENIEpl >KUHAKTAJBIN, OTKEH 3
KBIJIIAa  Ka3aKCTaHIa Tajnjay  KacaliaJibl.
Kazakcrannarel a3bIK-TYJIK OarajapblHbIH ©CyiMEH Kypecy YUIiH OipHele MaHbI3/bl
mapaigap KaxeT. bipiHiiijieH, arpoHomaap

a3bIK-TYJIIK ~ OarachbIHBIH ©CYIHE CBhIHU

CaHbIH KOOEHTIN, aybUIlapyallbUIbIK

HBICAH/IAPBIH JAMBITY apKbUIbI arpapJiblK CEKTOPIbI HBIFAUTY MaHbI3bI. ExiHmIieH, AKMOIa

OOJTBICHIHIAFbI “Ponuna” arpoUpMachlHBIH  TOXIpUOECi CUSIKTBI ~ TaOBICTHI

aybUIIIApyalIbUIBIK MOJIENBICPIH KEHIHeH eHri3y Kepek. YmnamineH, ‘‘Kazakcranma
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KacajraH’ KoHe “AyblT aMaHaThl” CHSKTHI MEMJICKETTIK OaraapiiaMaliapjibl sKaHIaHABIPY
OTaHABIK OHAIPICTI KOJJayFa JKOHE MMIIOPTKA TOYCNIUIIKTI a3zalTyFa KeMeKTecesi.
AKBIpBIH/Ia, MOHOIIOJHUSJIAD MEH OJUTOMOJIUsIIapFa KapChl KYpec KYyprizy OoCeKeIeCTIKTI
apTTHIPHITI, OaFaHBIH TYPAKTHI OOTYbIHA BIKIAT €TE/I.

Ocpunaiimma, 3epTTey MaKajJlachl SKOHOMUKAIBIK (akTopiap, KopIlaraH opTa
(bakTOpIaphl KOHE T€OCAACH MICENeNIep apachlHIAaFbl KAThIHACTAPABIH a3bIK-TYJIIK OarachiH
aHbIKTayJla KypAeni TypAe Kajal KepiHeTiHiH OakpulayFa MYMKIHAIK Oepai. bys sxymbic
KaKbIH apajia dKOHOMHUKAJIBIK Calap/bl aHBIKTAWTBIH, Oipak skahaHABIK KyH3emicTepre
TO3IMJIUTIK (DaKTOPBIH Ha3apjaH ThIC KAJIIBIPMANUTHIH KOIT MaKCATThl CTPATETUSHBI KaObUIIay
KaKETTUIITTH KopceTe/l.
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YK 336.77
Meauc MapJiien MyxuTyJibl
dusnka-mMaTeMaTKa OaFrbITHIHIAFbI
Hazap6aeB 3usitkepiik MekTeOiHIH 12-ChIHBIN OKYIIBICHI
(AnMmarsl K., Kazakcran)

COHFBI BEC KBLIJA KEKE HECUEJEP KABAKCTAHIAFBI KAPJKBLIBIFBI
TYPAKTBI EMEC OTBACBLIAP/IBIH OJI-AYKATBIHA KAJIAM OCEP ETTI?

Annoramusi: byn 3eprrey COVID-19-man kediinri keszenne Kazakcranmarbl as
KaMTbUIFaH 0TOAChUIAP/IBIH KaFJaiibiHa HeCUeIepIiH bIKIANbIHA KATBICTBI. 3epTTey OHJIAHH
cayaJlHaMajiap MEH canaybl cyx0aTTap bl naiiiajiana OTBIPBII, PTYPIl 9AicTepl OIPIKTIPAL.
CratucTuka KOpPCETKEHJIIEH, KEKE HECHMe KAaHAal caHaTKa JKAaTaTbIHbIHA KapamacTaH; Ol
KkoOiHece oeMmip O0OWbl KapKbUIBIK TYPAKTBUIBIK MPOOJeMaNapblH TYJbIPATHIH KOJIMEH
asikTanaasl. MaHBI3IbI HOTHOKENEpAiH Oipil JKajmbl Kapbl3 anymibuiapasiH 55%-nan acraMbl
HECHEJICH KEWiH Kap>KbUIBIK >KaFJalbIHBIH OYJIaH Ja Hamap eKeHiH Oi3re MoliM eTTi.
3eprTey amamaapblH Kap>KbUIBIK Mocesenepae OiumimMal OoyblH KaMTamachl3 €Ty YIIiH
KApXKBUIBIK QJIEYMETTIK KOJay JKyderepi MeH OutliM Oepy KyHelepiHlH >KOFapbl
CTaHJapTTaphl KAKET €KeHIH artan kepcereai. COHBIMEH Karap, o1 Kefel ordackuiapra y3ak
Mep3IMJI1 Wemimaep Kadbuigayra MyMKIHIIK Oepy YIIiH HeCHe KypasJlapblH ©3repTyl ajiFa
TapTaabl. by cascaT meH azamaTrTapiblH Kap>KbUIbIK OUTIMIH KaJIBINTACTBIPYAbIH HET131
OOJIBINT TaOBUIATHIH ajlacamlblpaH yaKbITTa KOOIPEK YChIHA alaThlH KEKE KapiKbIHBIH HAKTHI
OarbITTapbl TYpaIbl MOTIMICHII.

Kint ce3nep: Kazakcran, jkeke Hecuenep, KapKbUIbIK TypakTbuiblik, COVID-19,
KapKbUIBIK CayaTThUIBIK, HECHENEYy TXIpuOeci, SKOHOMHKANIBIK oJl-ayKaT, KapKBLIBIK
KOJIJIay JKyuenepi

HOW DID PERSONAL LOANS INFLUENCE THE WELL-BEING OF
FINANCIALLY UNSTABLE FAMILIES IN KAZAKHSTAN OVER THE LAST
FIVE YEARS?

Abstract: This study examines the impact of loans on the state of low-income families
in Kazakhstan in the after COVID-19 situation. The study utilized different methods as
online surveys and qualitative interviews. Statistics show that regardless of the category of
personal loan; it often causes lifelong financial instability problems. One important finding
was that more than 55% of total loan borrowers reported that their financial situation has
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exacerbated after the loan. The study highlights the need for high standards of financial
social support systems and education systems to ensure people are financially literate. In
addition, it advocates changing credit instruments to allow poor families to make long-term
decisions. It informs the specific areas of personal finance that can address more in these
changing times, which is the basis for building financial literacy among policymakers and
citizens.

Keywords: Kazakhstan, personal loans, financial stability, COVID-19, financial
literacy, lending experience, economic well-being, financial support systems

Kipicne

Conrbl xbulnapbl Kazakcranma keke Hecue aidyJiblH alTaplibIKTail ecyl OalKasibl,
HECHEre JKYTIHEeTIH a3aMarTapAblH caHbl 34,1%-Fa ecTi. byst ecy ypaicl XaJlbIKTbIH TOPTTEH
O1p O6ITiHIH KapKbUIBIK KUBIH/IBIKTAPbIH KOPCETE/I1, OJapAblH KOMIIUIIT KeISHIIIK IeTiH/E.
Anmatet MeH Hyp-Cyitan CcuSKTBL 1pl  KajajapAa HECHere TOYCNIUIK KapKbUIbIK
KUBIHJBIKTAD MEH COHTE€H YMIT apachlHJarbl OallIaHBICTHIH aWKbIH OCNTICIHE alHaJbI.
Toyenciznix anranHaH 6epi KazakcTaHHBIH Y5KOHOMHUKAIBIK KUBIHIBIKTAPHI )KEKE HECHEeNep/Ii
KOJJAyJIblH  MaHBI3Abl  JKyHeciHEe  KOHE  KeINTereH  oTOachUIapIblH  Kap>KbUIBIK
KUBIHJBIKTApbIHBIH KepiHiciHe aitHanabipabl. COVID-19 nmangeMuscel Oyi MoceneHl oJaH
opl KYILIEHTTI, OWTKEeHl JKammail KaObUTy KoHE KIPICTEpAIH TOMEHAEYl KeOITereH
oTOaceUIapAbl ©MIp CYpy YIIIH Hecuere >KYrinyre MoxOyp erTi. OcChbl KE3€HJIIe KeKe
HEeCcHeJIepre CYpaHbIC apTThl, afjaMap ©3A€piHiH OosallaKk MyMKIHAIKTEPIH KaHAFaTTaHABIPY
yiriH Kapei3 anaapl. Canak aepektepi 2019 xpuigaH KeliH KeASHIiK MIeTiHIe HeMece ofaH
TOMEH OMIp CYpPETIH XalbIKThiH 23%-Fa YIKEeWreHiH KepceTedi, OyJI Karmal KYMbIC
MYMKIHAIKTEPIHIH MIEKTEYJIT1, TOKbIpAY >KaJlaKbIChl jkoHe KazakcTaH TEHTreCiHiH KYObLTybl
canjapblHaH Hamapianbl. [lanmemusiman KeWIHIT yakbITTa JKEKEe HECHeJep ocal
oTOaChUIAPAbIH IKOHOMUKAJIBIK aMaH KATybIHBIH HET13T1 3JIEMEHTIHE aifHaIbl, OYJ1 OJlapAbiH
Kap>KbUIBIK TYPAKTHUIBIFBIH J1a, KAJIMbIHA KEJ€ JKaTKaH dKOHOMMKAHBIH KUBIHJBIKTapbIH Ja
KepceTe/Il.

3eprTey daicTepi MeH HITHKeJIepi

3eprrey KazakctaH  TYpFBIHAAPBIHBIH JKEKE  HECHEJIEPMEH ToXipube MeH
MEePCIEKTUBAIIAPBIH TYCIHY MAaKCAThIH/Ia CAHJIBIK JKOHE CamalibIK MOJIIMETTEp KUHAYIbI
ke3aeial. by MakcaTThl OpbhIHAAY YIIiH OIpiHIII PETTe Te3 apaja YJKEH MoJepAe CaHbIK
aKnapat >KUHaAWTBIHJAN cayajiHaMma >KYpri3uiil. EKiHIIIeH TepeHACTUINeH TalKbUIayjap MEeH
KOCBIMIIIAa CYypaKTapFa MYMKIHAIK O€peTiH >KapThlUlail KYpPbUIBIMIBIK (POPMATTHI 3€pTTEIIN
KaTKaH (PMHAHCTBIK KaTEeropusra KIPETIH TyJIFajlapMeH 2 cyx0ar Xyprizuial. DTHUKaHbI
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cakTay MakcaThIHJa KaThICYyIIbLIAp 3€pPTTEY/IH CHUIAThl Typalibl aKapaTTaHAbIPIAIbl )KOHE
KYIUSITBUTBIKTH KAMTAMAaChI3 €Ty YIIIH aHOHUM/IIK CaKTaJaIbl.

CayanHama HOTIDKENIEpIH >KMHAFaH coTTe kayam Oepymiep canbl 101 Gomnabl.
Pecionnentrepnin 28,7% xone 47,5% coiikeciHme ainblk orbackl Tabpickl 150000
TeHreaeH a3 okoHe 150000-350000 Ttenrere we TyiaFamap Oosbim  Typ. JKayam
KaiitaprangapasiH 18,8% otbaceutapsr 350000-700000 TeHre TaObIC ajdaThIHBIH Kapusijiaca,
KaJIFaH PECTHIOHJIEHTTEP OYJI KaTeropusiian actam Taobic kepeni. CayanHaMa JIepeKTepl KeKe
Hecuenep KapyKbl MEHEDKMEHTIHIH MaHBI3JIbI acMeKTiCl OOoJIbIT TaObLIATHIHBIH KOPCETT,
pecrionneHTTepain  73,3%-bI JKeke Hecue anraHblH Xalapiaael. 18-meH 46+ kac
apaJIbIFBIHAFBl JKac TOMNTapbl OoMbIHINA OipKeNki 06y >KeKe HeCHelepre TOyesauliK
yprHakTap apacblHAAaFbl albIpMAIIBUIBIKTAH Aachlll TYCETIHIH KepceTell, OyJl KOFaMHBIH
MYHail Kap>KbUIBIK KypajJapFa KeH TapajFaH ToyeJIUIITH KepceTel.

OKOHOMUKAJIBIK KQXETTUIK OpTalla alaKbllaH TOMEH TaObIChl Oap oTOachUIap/bl,
ocipece, MEAMIIMHAIBIK, TYPFBIH Y KaXETTUNKTEpl >KOHE OUIIM ally YIIIH HEeCHe allyFa
urepMmeneni (Kecre 1). Hecuenepain avtapneikrait cansl 1 000 000 TeHreaeH ToMeH OOJIIHI,
Oy y3aK Mep3iMJl KapXKbUIBIK >KOCIHapiiay HeMece WHBECTUIMSIAYIaH Tepl KeJesl >KOHE
©3CKTI KKCTTUIKTEpre CcolKec KapamaibiM Kapbi3 anynsl Oomkaiael  (Kecre 2).
Karteicymsimapasin 55,8%-b1 HecueZieH KeiiH KapyKbUIBIK >KaFlalbIHBIH HalllapiaraHbIH
xabapiaibl, OyJ1 MYHIa# Kap »KbUIBIK IIENTIMIEPIiH Typakchi3 cunathiH kepcetTi (Kecte 3).

Kecre 1. Hecue any makcarrapsl

Hecue makcatsbl Pecniongenrrep
TypFeIH yii 52,6%
MeauurHanbIK MBIFbIHAAD 42,1%
Bimim 40,8%
Kexe 18,4%
AWTKBIM KeJIMeN 11 14,5%

Kecre 2. Hecue comacel
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Kecre 3. Hecue anranHaH KeiliH 0TOACBIHBIH Kap KbUIBIK JKaFdalbIHAAFbl ©3repic

= }Kakcapabl = ©3repmesi = Hawapnagbl

Pecionnentrepnin ey a3 6emiri (30,3%) Hecue amy cebentepiHiH OipeyiHe KOJIAWIbI
HIapTTap/bl KaTKbI3Ca, KapThIChIHA >KaKbIH Oeiri (42,4% »xoune 48,5%) xonaa Oap akmapar
MEH J>KAKbIHIAPBIHBIH KEHECIH KaTKbI3Abl. Amaiima Oaceim Oemiri (69,7%) HecueHi
KKETTUIIKTEH aJlFaHbIH Xa0apiaasl. bysl KaTblcylIbUIap bl KayanTapbl Hecuenep koOiHece
TaHAay €MeC, KaKeTTUTIKKEe aiHalaThlH OTOAChUIAPIbIH KHUBIHABIKTAPBIHBIH JKAPKBIH
OelHEeCIH KOPCETTI.

Kecte 4. Hecue anmyra urepmenerex gaxropiap

15
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Hecune anrammapapin 67,5% eoKiHIIT OUIAipreHi >KaFbIMCBI3 CaJIapIapiblH OOTyBI
MYMKIH €KEHIH €CKe caiaabl. byl TYKbIpbIMAAp Kap>KbUIBIK KBICBIM JKaFIalbIHAA IICTTiM
KaOBbLTIayABIH MAaHBI3IBUTBIFBIH KOHE KA KbIIBIK KOJIJIAY JKYHETIEPiH KETUIAIPY KaKETTUIITIH
KOPCETEIi.

Kecte 5. Hecue any HoTmXeciH OuNreHzaeri, oHbl ©TKeHAe O0opibip ajmaThiH agamiap
CaHbI

0 10 20

30 40 50 60

Bipinmni sxyprizuiren cyxOaTTarbl camajibl TYCIHIKTEp >KEKE HECHENEepIiH €Kl KaKThl
cunaThiH KopceTTi. Kpicka Mep3iMIi KapKbUIBIK JaFaapbICTap bl MICHIe OTHIPHII, KapbI3aap
eTey MEH MalbI3IapAbl KUHAKTAY/IbIH KOCBIMIIA KbICHIMbIHA OalIaHBICTHI Y3aK Mep3IM/Ii
HSKOHOMHUKAJIBIK TYPaKTBUIBIKTBI ~Hamapiatanel. Hecuenep kakplH apajna maijgaibl
OoJiFaHBIMEH, OTOAChIIapAbl KApXKBUIBIK OCYIHE KeJepTi KEeNTIPETiH Kaphl3 HUKIIHE TYCipyl
MYMKIH €KEHIH KOPCEeTTI.

16
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ExiHnm  KaTbICYHIBIHBIH — TOXKIpHOECT  KapXKbUIBIK  CayaTThUIBIKTBIH, COHJaN-aK
HEeCHeJIeYIIH KOJIIAyIIbl )KOHE TYMAHHUCTIK TOKIPUOECIHIH MaHbI3/bl KAKETTUTIT1H aTtam oTTi.
OHBIH oHriMecl OIpiHIIT PECHOHACHTTI KaWTallal OTBIPHIN, JKOFaphl MalbI3ABIK HECHUEIEPTe
eMipiieH Oanramanap/bl YCHIHATHIH >KOHE Kapbl3 LHUKIIHIH QIJIbIH aly YIIH CEeHIMIl
Kap KbUIBIK OUTIM OEpeTiH HEFYPJIbIM KaHAIIbIP Kap Kbl JKyHECciHe MmapagurMaHbl ©3repTyre
OM caipl.

Exi sxayan OepyIliHiH Ke3KapacTapbl CasiCd HMHTEPBEHLMSUIAPAbl JKOHE KOJAAYIIbI
KapKBbUIBIK ~KYpajJap/ibl €HrI3yJl Koca ajfaH[a, >KEKe HecueJIepMeH OalIaHbICThI
TOyEKeINAep/ll a3alTyAblH MaKpOIKOHOMHKAJIBIK TOCUIIH KapacTelpyra urepmeneni. Hecue
OepyAiH peTTeNeTIH JKOHE alllbIK OpTachblHa JIETE€H YMTBUIBIC, KaXKETTI HECHere
KOJDKETIMAUNIT Oap a3 KaMTbUIFaH OTOAachUIapJbl KOPFAYyJbl TEHECTIPETIH cascaTThl ajFa
KBUDKBITY apPKbLIbI aiKBIH OOJIIBI.

JENINSHENY

Kreuinap 6oiib1 Kazakcrana skexe Hecuesep/ liH TaHbIMAJIbUIBIFBIHBIH ©CY1 OalKabl,
OYJ1 KapXKbUIBIK TYPaKChI3 OTOAchUIapFa Kepl acep €Ty Typasibl alaHAayIIbUIBIK TYFBI3JIbI.
3epTTey HOTHXKENEpl xKeke HecuenepiH Kazakcranaarsl KapKbUIbIK TYPaKChI3 oTOackuIapra
TUTI3€TIH OCEPIHIH HaKThl KepiHiCiH amaabl. CayamHama JepeKTepl PEeCHOHACHTTEPIIH
KOIIIUTITHIH KEKEe HECHE aJFaHbIH OHE op TYpJl *ac TONTapblHAA MYHAAW Kap>KbUIbIK
Kypajjapra KEHIHEH TapiraHblH Kepcereni. JKomamanoBa »xoHe T.0. (2015) xyprizren
3epTTEey HECHeNep KOJIEMIHIH oCy YCTIHJEr! O0aHK WHIYCTPHUSICHIHIAFbl TPEHTI aHBIKTAYBI
OWJI KOpIHICTIH MaHJIeMUsgaH OYpBIH Ja OpbIH ajnraHblH KepceTedl. Jlerenmen, Tanumona
meH KankabaeBanbiH 3eprreynept (2015) Hecuere KO JKETKI3y JKOHE HECHEIIK
TOYEKEIJIEP/IIH KOFAphIIAybIMEH KYypecy Ke3iHJe CEeKTopJiap Ke3JCCeTIH TEeHrepiMci3
Hecuesey, KbICKa Mep3iM/Il Kap>KbUIaHBIPY JKOHE HAKThl DKOHOMMKAIAFbI )KOFaphl HECHEIIK
TOyeKeNJep CUSKTbl KMbIHABIKTapFa KapblK Tycipeai. byn cayannamana ke6inece 1 000 000
TEHreIeH TOMEH MEIUIMHANBIK >KOHE TYPFbIH YH CHAKTHI KaKETTUIIKTepre OeplieTiH
HECHUEJIEP/IIH Tapallybl CTPATETUSIIBIK Kap>KbUIbIK KOCTapiay/laH Tepl IYFbUI KaKETTIIIKTEp
YIIIH KapanaiblM Kapbl3 ajly YJrICIMEH YHIECIN, HecHe allyFa UTepMeliereH QakTopiap
petinae pecnorpentrepAin Tek 30,3% komaitnel mapTtrap OenriiereHiMeH —Oipre
KUBIHIBIKTAP/BIH JKaJFacyblHa Ke3 amanasl. MunraneBa sxoHe T.0. (2014) ochl
KUBIHABIKTApAbl 3epTTenin xaTtkan COVID-19 tyreizran marmapeicka ykcac 2007-2008
KbULIapJarbl JaFgapbICTaH KEWIHT1 MoceseliepMeH OailllaHbICThIpa OTBIPBIN, cebenTepi
peTiHAE SKOHOMHUKAHBIH KaJIblHA KENylHIH Oasynaybl, Kap>KbUIBIK €MEC CEKTOpJIapIarbl
peneccusi XoHe HECUEHIH KOFapbl ©6CY1H aHbIKTAIbI.

Conbimen karap TazernunoBanblH (2022) 3epTreyinne KazakcTraHHbIH OaHK CEKTOpPHI
COVID-19 narmapeichiHa JeiiH TYPaKThl WHCTUTYIHOHANABIK JKOHE KYPBUIBIMJIBIK
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KEMIIIUTIKTepre, COHBIH 1IIHE ToyeKeIAepal 0acKapyIbIiH QJICI3/III MEH KYMBIC 1CTEMEHTIH
HEeCHeJIepiH JKOFaphl JIGHreliHe Tam OOJIFaHBIH aHBIKTaJbl. JlaFmapbic Ke3iHJe eHTI3UITeH
HECHUEJNIK JeMalIbICTap oHE HECUEHIH KYHCBI3JIaHYbIH MOMBIHIAYyAaFbl JKEHUTAIKTED CUSIKTHI
peTTeymiaik  OocaHCyJlap HApPBIKTBHIK IMaWBI3NBIK ~ MOJIIepieMeNnepai kKoHe OaHK
CEKTOPBIHIAFBl OoceKere KaOUIeTTUTIKTI Oy3y apKbpUIbl Y3aK MeEp3iMIl TMepCreKTHBaaa
OaHKTEepIIH TYpaKThUIBIFBIHA ocep €Tyl MyMKiHairin tycine, COVID-19 narmapeicel
Ke31HJieT1 0aHK CEKTOpHI YIIIH TOYEKeNAl Oarajlay HECHENIK ToyeKelre, oTIMILIIKKE JKOHE
KalmUTaIAbIH KETKUNKTUIINHE OalIaHbICThl ajJaHIayIIbUIBIKTBl KOpCEeTel. 3epTTEYIIiHIH
YCBIHBIMJIAPBl KEHULMIK Iapajapbl VIIIH HAKThl IIBIFY CTpaTeTUsJIApbIH  d31pJey i,
HApBIKTHIK TAWBI3JBIK MeJIIepiaeMenepal OypManamaidl HECHENIK TOyeKeJJIepAl a3zauTy
KypajapblHa Ha3zap ayJapyAbl KOHE KaiTa KypbUIBIMIAIFaH ToyeKenaepai Oakpuiayna
AIIBIKTHIKTHI KAMTaMAacChI3 €Ty I KAMTHIBI.

FycmanoBa wmen KypmanammaaneiH (2022) xyaasl  3eprreyinge  COVID-19
MaHJEMUSCH] TYTHIHYIIBUIBIK HECUENICHIIPY/IIH 6Cyl MEH TMHAMHKAChIHA dCep €TETIH cayja
HapBIFBIH/IAFBl ©3TepicTepre JKemyiH >kazapl. Onap Hecuemnik KaOUIeTTUIKTI OaralayablH
MaHBI3/IBUIBIFBIH KOHE Hecue Oepy Typasbl HIEHNMAEPIl MYKUAT KapacThlpy KaKETTUIITH
atarn oTTi. HapbIKTBIH TOJIBIFYBI, HECHUCHIH KaWTapbUIMaybl, HECHETe CEHIMCI3/IIK, OaHKTIK
KeMUIJIKTEp Oepy CHUSIKThl KEMIIUNKTEp aTaiblll OipliaMa IIeNry >KOJJIapbl YCHIHBUIbIL:
OaHKTIK KbI3METTEPAIH CanachlH apTThipy (’KaHa OAHKTIK TEXHOJOTHUSIAp/Ibl €HI13y, KeIeH Il
OaHKTIK KbI3METTEP/l IaMbITy >KOHE HECHEJeyre j)KeKe KO3KapacThl KaMTaMachl3 €Ty), KaHa
HECHE KaXETTUIIKTEPIH aHBbIKTay YIIH HAPBIKTBIK 3€PTTEYJEP JKYPri3y, KapKbUIbIK
CayaTThUIBIKTBI apTTBIPY, YMITCI3 KapbI3faplbl OHICYAIH THIMII COT PICIMIEPIH €HTI3y,
HEeCHe MIapTTapbIH KaKCcapTy JKOHE Hecue OepylIiep apachiHIarbl 09CEKENIECTIKTI apTThIpY.

Hecue any xanmer cebentepin 3eprrereH [smail sxone 1.6. (2013) SPSS 16.0 apxbuibt
Manazuss eminge 100 pecnoHIEeHTKE cayajlHama OKYprizim, OyKapalblK —akmapar
KYpaJgapbIHbIH Xa0apaapJibIFbl )KOHE JIHU/ITUKAIBIK CEHIM JKEKE HECHE allyFa ocep €TeTiH
MaHbI3bl JETEPMUHAHTTAP OOJBIN TAOBUIATHIHBIH, all OUTIM, KaObUIAAay >KOHE OTOACHUIBIK
ocep mamaibl KapbIM-KaThIHACTApIbl KOPCETII, OChI 3ePTTEyre JKaHa NMEPCIICKTUBA OKEIIIi.
byn notmxkenepaeri Tizim «Hecue anyra urepmenere daxktopiap» rpaduringe OenriieHren
dakTopiap Ti3IMIHEH e3reiie OOJIFaHBIMEH, KeWOlp Kapama KaWIIbUIBIK KOPCETLTIN Typ:
Ucmann sxome T1.6. 3eprreyinae bBAK ynken penre wuwe Ooisbim, oTOAchl peii  Kimmi
OOJFaHBIMEH, OChI 3€pPTTEY/I€ aKmapaT KOLKETIMAUII CalbICThIpMaibl TYPAE a3 YJecKe He
OoJbil, OTOACHl €KIHIN €H MaHbI3Abl (pakrtop Oonnabl. byn Hecuenepai aiy cebdentepi
alilMaKkTaH ailMakkKa opTYypil OOJaThIHBIH KepceTe, OapJibIK MEKEH >Kailjap YIIIH TEeH YJri
Ta0y exiTtamaii OoJyblHa Koca, Oojamak 3epTTeyjiepAe Hecwe ajiny celenrtep Ti3IMIiH
TOJNTBIPpYFa OU CaJIaibl.



«Central Asian Scientific Journal» No4 (23) — Uone — CeHmabpe 2024

Central Asian
Scientific
Journal

bynan na esreme oiael Tanzanusma xypriziireH Makarabeka (2013) 3eprreyi
HECHEJIK KypajjapFa KOKETIMIUIIK )KOFapbl OOJIFaHBIMEH, KEKEe HECHUEIIK >KapHajap MEH
aKTUBTEP apachIHAa HAKThl OalJIaHBIC KOK, SIFHU JKEKEe HEeCHesep al-ayKaTKa TIKeJIeH bIKIam
eTreyl MyMKIH €KeHIH KepceTTi. JlereHMmeH, cayamHama KaThICYIIBUIAPABIH KapThICHI
HECHE/ICH KeWiH Kap)KbUIBIK JKaFJailbIHBIH HaIlapiaraHbIH KOPCETTi, Oy IIemiMIepIiH
KayiliTi CHUMAaThlH KepceTedl koHe Ma3opeHko >koHe OackamapaeiH (2021) manmemus
KE31HJIeT1 Kapbl3 IUKIIHIH KYIICIOIHE OHE COJIaH TYybIHJaFaH Kap>KbUIBIK IIHEJICHIC
KONTEreH YKIMETTeH KOMEK allyFa YMITI a3 aJamJapJblH JEHCAYJbIFbl MEH OMIp CYpy
KarTalibIHBIH HaIllapJayblHa OKEJylHE KaThICThI ajJaHAayIbUIBIKTAPhIH KalTanaiabl. Y KiMET
KeMerine Hazap ayaapa, Human Rights Watch (2022) Ka3zakcTaHHBIH KUBIHIIBUIBIKTAFbI
TYPFBIHAApbIHA apHAIFaH MEMJICKETTIK aTayJibl OJIEyMETTIK KOMEK KaTall JKapaMIbLIBIK
KpUTEPHUIIEpIHE XKOHE ChIHAKTAphIHA OAlIAHBICTHI KOMTETeH MYKTaX aJaamaapibl JKOKKa
IIBIFapaThlH  OasHmaiapl. by e3 peTiHae amymbuiapabl KaubIPIMABUIBIK KOpJIapblHAH
KOCBIMIIIAa KOJIJay 13/Ieyre HeMece Kaphl3 allyFa MOKOYpJCHTIHIH aram, YKIMET >KaFblHaH
KOMEKTIH apTy KEPEKTIr1HE KO3 alllajibl.

TyprelH YyH CEKTOpBhIHA MIONY acajica, [OKeHoBa >koHe Oackamap (2022) xeke
HECHeJIep MEH TYPFbIH YHIIH KOJKETIMIUIITIHIH THIFBI3 OalIaHBICTBI €KEHIH KOpPCETTi.
3epTTey COHAAN-aK TYPFBIH YHTe KOJ KETIMAUTIK UHJEKCIH €HT13€ TYPFbIH YJIepAiH opTama
KOJDKETIMCI3 €KEHIH ecemTen, ocajl oTOachlUiapAblH OacmaHa ally Ke3iHAEe Ke3JeCeTiH
KUBIHIBIKTAPhIHA JKapblK Tycipemai. CayaaHama OTKEHIEPMiH JKapThICBIHAH acTaMbl
HEeCUesep/il TYPFhIH VI YILIH alybl OYJ1 TYKBIPBIMIbI JQJENICYIE.

CyxOarrapaaH ajnbIlHFaH camnajbl TYCIHIKTEp JKEKe HECHENEpHAiH €Kl JKaKThl CHUIATHIH
OJIaH 9pi KOPCETTi, MYH/Ia KbICKa MEP3IM/I1 JKEHUIIIKTEp KoOiHeCe Y3aK MEP3IM/Il Kap>KbLIBIK
TYpakchI3AbIKKA okenesi, Oyn creHapuii KopssumHanweiH (2021) caTein any KaOUIETIHIH
TOMEHJICYl, JKMHAKTApJbIH a3al0bl KOHE Kaphl3 aiyfa TOYENJUNKTIH apTybl Typajbl
3eprreyiHae kKoyjgay TanThl. COHABIKTAaH CayaTTBUIBIKTBI apTTBIpyFa OaFbITTaFaH
CTpaTerusyIapIbl JKy3ere achlpaThlH OacTamaapibl JKY3€re achlpy J>KOHE KYKBIKTapra
KATBICTBl OMJIACTHIPBIIFAH Ke3Kapac apKbulbl KaszakcraHmarbl JKaFgaiifpl IIIEIry ©Te
MaHBI3/IBI.

byn 3eprreyain HoTHMXKeNepl casicaTKepiepre, Kap>KbUIBIK MYFaiMIEpre KOHE HEecue
Oepymrisiepre  KYHIBI  TyciHikTep OepeTiHn KaszakcTraHmarbl — KapKbUIBIK — TYPAKChHI3
oTOachUIApABIH TIKEIEH KOHTEKCTIHEH acaabl. MaHBI3bl KaKETTUIIKTEp VIINIH KEKe
HECHUEJIEP/IIH Tapaiybl MEMJIEKETTIH apajlacybl MEH CasicaTThl TY3€Ty HEFYPJbIM CEHIMJII
KOJJay OKYHMeNlepiH KaMTamachl3 €T€ ajaThlH MaHBI3Jbl CaJlaHbl KepceTemi. ATayibl
KAp)KBUIBIK KOMEKTI HEeMeCe MEIUITMHAIIBIK KOHE TYPFBIH YU IIBIFBIHIAPBIH CyOCHIUSIIAY Bl
KYy3ere achlpy a3 KaMThUIFaH OTOAchUIap apachliHAa >KOFAphl MAaWbI3NBIK JKEKE HecHuere
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MYKTQKJIBIKTBI JKEHUIACTYl MYMKIH. KapXbUIBIK cayaTTBUIBIK HETI3rM IMICHIMAEp/iH Oipi
aHbIKTaNIIbl. Hecuwe mapTTapblH, Kapbi3[bl OacKapyabl >kKoHE OMODKETTeYll TYCIHYI
KakcapTyFa apHairaH OutiM Oepy Oarmapiamanapbl 0TOAChUIAP/IbIH HECHETe TOyeJJIUITIH
a3aiiTa OTBIPHII, HEFYPJIBIM CaHaJIbI MM KaObIIAayFa MyMKIHIIK Oeperi.

3epTTey COHBIMEH KaTrap Hecue Oepy TaxipuOeciH pedopmanay KakKeTTUIITH
kopcetemi. Kapkbl HMHCTHTYTTapbl Kapbhl3 QIyIIBIHBIH Y3aK MEp3iMIi  Kap KbLIBIK
JICHCAYJIBIFbIHA 3USH KEJITIPMECTEH oTey KaOlJIeTiH €CemKe alaThlH HEFYPJIbIM T'YMaHHUCTIK
KOHE KOJIJIay KOpCeTeTIH HecHuesey VATUIepiH KapacThlpybl MYMKIH. byfaH ocipece
HSKOHOMUKAJIBIK KUBIHIIBUIBIKTAP KE31H/I€ TOMEH MaNbI3/IbIK MeJIIepIeMeNepl KoHe HKEeM/I
eTey OIIUSIIAPBIH YCBIHY Kipenai. bomamak 3eprreymiiiep yuriH Oyl TYKBIPBIMIAD KEKe
HECUeNIep/IIH O0TOachl QJI-ayKaTblHA Y3aK MEp3IMJII 9CEpIH, IPTYpJl Kap>KbUIBIK KOJJIay
KyHenepiHiH TUIMAUITH JKOHE KapKbUIBIK OUTIMHIH HECHEH1 OacKapyra ocepiH 3epTTeyre
Heri3 Oonanpl. Ockuraiima, Oy 3eprrey KazakcTangarbl KapKbUIBIK TYPAaKChI3IBIKThI
HIENIyTe KON KhIPIIbl KO3KAPACThI SPEKETKE IMIAKbIPY PETIH/E KbI3MET €Te/Il.

KopbITHIHABI

byn 3eprrey Kazipri SKOHOMHKAJBIK KaFaaiga ISyl Macesie OOJbI TaObLIaThIH
Kazakcrannarel 0oTOAachUIApJBIH KAPKBUIBIK TYPAKTHUIBIFBIHA JKEKE HECHENEpAiH ocepiH
OpTYpJl Ke3KapacTaplblH KemeriMeH Oaranazbpl. CoHFbl Oec KbUIJa >KEKe Hecuenep
Kazakcranmarsl Kap KbUIBIK TYPAKChI3 0TOACHIIAP/IbIH dJI-ayKaThIHA alTapIIbIKTail ocep eTTi.
3epTTeyliep KepceTkeH e, OyJ1 Hecuenep kobiHece MaHbI3Abl KAKETTUIIKTED YILIH CYpaIbIl,
yakpITIIa KOMEK KOPCETKEHIMEH, THIMCI3 MIapTTapblHa OalIaHBICTBl OJAaH Opi1 KAPHKBUIBIK
TYPaKChI3IbIKKAa oKkenal. Hecue anraH coH KemnTereH oTO0achUIapAblH HSKOHOMHUKAIBIK
JKar1aiibl HaIIapjaFraHbl Typalibl HET13T1 KOPBITHIHIIBI O1J1IM Oepy TOKipruOECi YIIIiH MaHbI3bI.
On otbacelmapra Hecuenep OOWBIHINA HETI3JENreH MIemM KaObuliayFa KOMEKTEeCy YIIiH
ocipece TaObIChI TOMEH TONTapFra OaFbITTAJFaH Kap>KbUIBIK OUTIMHIH MaHBI3bUIBIFBIH aTarl
KepceTelll. 3epTTey Kapbl3 alylibUiapbl KOpFay IIapajiapblH KOHE KapKbUIBIK Ou1iM Oepy
OacTamasiapblH KOCa OTBIPBII, HECHETIEYyre TEHrepiM/Il Ke3Kapac KaXeTTIrH kepcereai. by
TYKBIPDBIMZIAP MEMJICKETTIK Oafjapiamanapra, YKIMETTIK eMec YWbIMAapFa >XOHE OKY
OpBIHIapbIHA KAPKBUIBIK JKaFbIHAH 0cajl 0TOAChUIap bl KOiay koHe KazakcTaHmarsl sKaIbl
HKOHOMUKAJIBIK 9J1-ayKATTHI )KaKCaAPTY CTpaTeTUsIAPBIH d31pJiey1e OaCIIbITBIKKA alabl.
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CPABHUTEJIBHBIE NCCJIEJOBAHUA NOHHO-COJIEBOT'O COCTABA
BO/IbI MAJIOT'O APAJIBCKOI'O MOPsA U IHAPAAPUHCKOI'O
BOJOXPAHUJINILIA

AHHOTamusi. PaccMOTpeHBl BOMNPOCH (OPMHUPOBAHHMS HMOHHO-COJIEBOI'O COCTaBa
BojoeMOB  Apano-CeipmapuHckoro OacceiiHa. JlaHa OICHKA  KOJIMYECTBEHHBIX U
KaueCTBECHHBIX M3MCHCHHMI COJICBOTO 3amaca MpPOBEJACHBI HCCICAOBAHUS ONpeACICHUsS
MOHHOTO CTOKAa M CPaBHUTEJIBHBIA aHAIM3 PACCUYMTAHHBIX JAHHBIX.  Bomoemsl Apaiio-
CeIpaprHCKOro 0OacceliHa 3a TMOCIEIHUE JECATh JIET MpeTeprieBaeT 3HAYMTEIbHBIC
W3MEHEHHs, CBS3aHHBIC B TEPBYIO OYEpPEIb C BOJAOOOECICUYCHHOCTHIO, W TEPUOJIUICCKUM
KoJie0aHUEM ypOBHSI aHTPOIIOTEHHOW HAarpy3Kd Ha BojoeM. Takne M3MCHCHHS BIHSIIOT Ha
KOJIcOaHHE THIPOXUMUYCCKOTO PEKMMa, U Ha KadyeCTBO BOJBI B TCUCHHE roia.

Hccneoosanue  punancuposanocv/punancupyemcs  Munucmepcmeom  cenbCKo2o
xo3aticmea Pecnyonuxu Kazaxcman (BI1 021 nn 100)

KiroueBble ciioBa: VOHHBIN CTOK, MUHEpaIHM3aIis, COJCHOCTh, 00bEM BOIBI, MOpE,
peka.
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Beenenmne. bacceitn p. Celpaapusi BKJIIOYAE€T MHOXECTBO 03€p, IPOTOKOB, MOpE M
BojoxpaHwiuil. OTHUM U3 KPYIHBIX BOJOEMOB B HM)KHEM TEUECHHUM PEKU sBIsieTca Manoe
Apanbckoe Mope wu Illapmapunckoe Bomoxpanunumie. OOecnedeHHe BOIHOCTHIO,
THJIPOJIOTUYECKHE U THIPOXUMHUYECKHE PEXHUMBI 3TUX BOJOEMOB OBIBAIOT Pa3jMYHBIMH B
roJoBoM pexkume. Ha ceropnsimnuii feHb, Korjaa HaOMoAaeTcss Majasi BOJ100ECIIeYeHHOCTh
Ha BCEX BoJoeMax OacceiiHa, OCTPO CTOMT BOIPOC O KadyeCTBE BOJbI, KOTOPOE HMEET
3HAYEHUE, KaK B OpPOCUTEIIBHOW CHUCTEME, TaK W Ha BIHSHUE KU3HEICATECIbHOCTD
TUAPOOHOHTOB B BOJJOEME.

KauectBo Boabpl peku Celpaapus Ha NPOTSHKEHWH MHOTHX JIET aHAJIU3UPYETCS
rOCy/IapCTBEHHBIMU YUPEXKJICHUSMHU, BEIETCS MOHMTOPUHI Yy4YE€OHBIMU 3aBEJCHUSMH,
eXerogHo B pamkax OrojpxeTHo mporpammbel TOO «HIILPX» mpoBoauT uccieaoBaHue
THAPOXUMHYECKOTO pexkuMa p. Ceipaapusa, Manoro Apanbckoro mops u lllapaapuHckoro
BoJIOXpaHuinma [1].

HccenenoBanuss MOHHO-COJIEBOIO COCTaBa BOAbl Mamoro Apaia W BHYTPEHHHUX
BOJOEMOB, a TaKXX€ pa3JIUYHbIX HATYpHBIX M JA0OPATOPHBIX METOJOB OIpEACICHUs
COJIEHOCTH, IPOBOJUTCS] B TEUEHHE MHOTHUX JECATKOB JIET U AK€ cTONeTHl. OgHAKO TOJIBKO
IPUMEHEHHE COBPEMEHHOro 000pYyJOoBaHMsS TAET BO3MOXHOCTh BBIBECTH 3TH pabOThHl Ha
HOBBII ypoBeHb. Bonpockl BIMSHUS HOHHO-COJIEBOT0 COCTaBa Ha (PU3MYECKUE CBOMCTBA BOJ
OCTAIOTCSl BECbMAa aKTYyaJbHBIMH JIJII MHOTUX MOPCKHX aKBaTOPUH M BHYTPEHHUX BOJOEMOB
[2].

Peka Creipnapus camas nnunHas peka B Cpeaneit Asuu. Ilnomans OacceitHa p.
Coipmapusi coctasiser 219 000 kM2 DOpMHUpOBaHME CTOKA PEKU IIPOUCXOMUT B TOPHOM
yactu OacceiiHa. OCHOBHOE NHUTAaHME NPEUMYIIECTBEHHO CHEroBOE€, B MEHbILIEH Mepe
JEAHUKOBOE U NoxkeBoe. [Iporecc mooBoabs B peKe HAYMHAETCS B BECEHHE-JIETHEE BPEMSI,
C MapTa IO afpesb U ¢ aBrycTa — 1o CeHTsI0pb Mecsll. B paBHMHHON yacTu OacceiiHa pexum
pEKH HapylIaeTcsi, BOAHOCTbh YMEHBIIAETCS, TJIaBHBIM 00pa3oM B CBSI3H C MCIOJIb30BaHUEM
BOIbI J1s1 opoteHus. Ctok peku Celpapusi B MEKCE30HHBIN Mepruo KpailHe HepaBHOMEPEH.
MakcumanbHble pacxo/bl BOJIbI XapaKTEpHbI JJiI BECEHHUX MECSIEB, MUHUMAIbHbIE — C
KOHLIa Masi M Bech JIETHUW nepuoa. HepaBHOMEPHOCTh BOAHOIO CTOKa B HH30BBIX
0oOyCIIOBJIEHAa pPa3IMYHOM BOJHOCTBIO PEKM W pPa3sHbIMU OOBEMaMHU IIOMYyCKOB BOJBI W3
PacroJIOKEHHBIX BBIIIE MO TEUYEHUIO PEKH BOJOXPAHWIIMUII, a Takke 3a00poM BOJbI Ha
OpOLIEHHUE TOJIEN U HANOJHEHHUE IENbTOBBIX 03€p. [l0 TaHHBIM MCTOYHHMKOB E€XKETOJIHO B P.
CoIpnapusi KOJUIEKTOpHO-ApeHaxkHbIMU Bo3BpaTHbIMU (KJIB) Bomamu ¢ nosneit cMmbiBaercs 20
MJIH. TOHH COJIeld. DTO TOBBIIIAET MUHEpan3anu Bojibl B peke Cripaapus ot 300—-600
mr/mm° B BepxoBbsAxX 10 3000 mr/mve. B HU30BBSX @epraHCKon JOJMHBI TPU OTOM
npeobnanarommii  cocrap coneii: MgS04, Ca(HCO3)?, NaCl, CaSO,. B coBpeMeHHBIX
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YCIIOBUSIX OOIIMNA 00bEM KOJJIEKTOPHO-APEHaXXHBIX BoJ B Oacceiine p. CeIpiapusi JOCTUT
22.4 xm° /ron: B BepxoBbsax (HapeiH) — 0,22 xm3/roa, B @epranckoii qomne —9,4 km® /ron, B
cpenHeM TeueHun — 3,5 km° /ron, B YAKHPe — 2,8 km® /rof M B HU30BbAX— 5,5 kM® /1, u3
xkotopeix 14,1 xm® /rom cOpaceiBaeTcs obGpatHo B peku, 5,5 km® /rom orBoamTCa B
€CTECTBCHHBIC IIOHWKCHHS U TIecKH [3].

[TappapuHckoe BOAOXpaHWIMIIE OBLIO 3amylIEeHHO B JKCcIUTyaTanuio B 1965 r., u
IpelicTaBisgeT CcoOOM CO3JaHHBIM IMyTeM 3aperyiaupoBaHus crtoka p.Celpaapusi, Kak
UCKYCCTBEHHBI  BOJOEM Il  KOMIUIEKCHOTO  HKCHOJIb30BaHHMSI W OPOLICHUA
CEJIbCKOXO03SIMCTBEHHBIX YTOIUM?.

OcHOBHBIM UCTOYHMKOM TnuTaHus [llaprapuHCKOTO BOJOXpaHWIMINA SBJISIETCSA P.
Coipnapusi. IMeeTcst 1ONOTHUTENBHBIN TpUTOK BoAbl U3 p. Kenec (2,4-12,9%), xoTopsrit
3aMETeH B JieTHee Bpems, Korga crok p. Celpmapus pe3ko cHikaetrcs. [lmomaas
BOZOXpaHWInINA cocTapiseT 900 km?, mmHa 48 kM, mupuna 20 kM, 00beM 5,7 KM°.

B dopmMupoBanru rHapoXUMHUYECKOTO pekMa B BOJIOXPAHWIHIIE, CYIIECTBEHHYIO POJIb
HAQUMHAIOT UIpaThb BHYTPUBOAOEMHBIC IIPOLECCHI, CBSI3aHHBIE C TUAPOJMHAMHUKON U
TypOyneHTHOM nudy3ueil BOJHBIX MAacC, CTOKOBbIE M BETPOBBIC MEPEMEIEHHUS BOJbI, C
3aWJICHUEM JHA W TIOJBWXKHOCTBIO JIOHHBIX OTJIOKEHUN aKKyMYJMPYIOIIUX OOJIBIIKE 3arachl
OMOT€HHBIX U OPTraHUYECKUX COSAUHECHUH.

@opMHUpOBaHUE TUAPOXHMHYECKOIO  pexknma Mamoro  ApaibCKOro  Mops
00yCIIOBJIEHO BOJHBIM PEXHUMOM OCHOBHOTO MCTOYHWKa nuTaHus p. Celpaapusi, KOTOPBIM
PETYIUPYETCA BBILIEIICKAINIMMHA BOJIHBIMU CUCTEMaMHU U UX nomyckamu. 3a 2018-2023 rr., B
CBSI3U C MOJIOBOJHOCTHIO p.ChipAapusi ypoBeHb Manoro ApaibCKOro Mopsi 00beM BOJIbI
camsuaack ot 27,1 km® mo 18,5 xm3, a yposenb or 42,2 mbc mo 40,4 mBe. Takoe
3HAYUTEIBHOE CHUKEHHE MOCTENEHHO IMPUBEIO K IMPEBBILICHUI0 MOHHO-COJEBOIO COCTaBa
BOJIbI, 4YTO, B KOHEYHOM CUE€Te, OTPHUIATEIIbHO TOBIMUSIIO Ha >KU3HEICATCIBHOCTD
ruaApodayHsbl.

AKTyaJIbHOM 3a7a4eil Ha CErOoAHSIIHHMN JEHb, OCTAETCS TMOJIYyYEHUE TOCTOBEPHBIX
3HAYEHUHN COJIEHOCTU BOJI TMIEPTATMHHBIX M COJIOHOBATHIX BHYTPEHHHUX BOJ0EMOB. B 3TOM
Cllydyae KOPPEKTHOE 3HAYEHHUE COJEHOCTH MOXKHO MOJYYUTh METOAOM CYMMBbI HOHOB.
BcenenctBue, MEXroJIoBbIX M CE30HHBIX M3MEHEHUM B COOTHOIIEHHWM HMOHOB, B BOJaX
ApanbCcKkoro Mopsi ONpPEACIICHUE COJIEHOCTH JIPYyTMMH METOAaMH, B TOM 4YHUCIE C
HCIIOJL30BAaHUEM XJIOPHOCTH WJIM CKOPOCTH 3BYKa CTaJIKUBAJIMCh TaAKUE UCCIEIO0BATEH, KaK
AwmupranueB, MakkaseeB u Ctymxkac [4-5].

Bo3MoxkHO, He3aBUCHMOE OIpejeiceHue COJEHOCTH BECOBBIM METOIOM 10 Becy
CyXOro OCTaTKa IOCJI€ BBIMAPUBAHMUS TPOOBI, HO 3TOT METOJ MOXKET JaBajl OOJIBIIYIO
MOTPEITHOCTh B 3aBUCUMOCTH OT UCIIOIH30BAHHOM JTa00OPATOPHOUM TEXHOJIIOTUH UCTIAPEHUS.
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Takum  00pa3oM, OCHOBHOW II€JIbIO  KCCIICIOBAHUSI  SIBIIIETCS  BBISBJICHHE
CPaBHUTEIIbHBIX JAHHBIX HOHHO-COJIEBOTO cocTaBa Manoro ApallbCKOro MOpsi H
[ITapapuHCKOTO BOAOXPAHWIIWINA, HCXOAs W3 THUAPOJIOTHYECKOTr0 pEXUMa JaHHBIX
BOJIOEMOB, OIMUPASICh HA TAHHBIC IO COJIEHOCTH, MOJYYEHHbBIE KaK CPEACTBAMH MOPTATUBHBIX
3aMepoB, TaK W B pe3yJbTaTe JTA0OPATOPHBIX HMCCICIOBAHWN HMOHHO-COJIEBOTO COCTaBa M
IJIOTHOCTH, OTOOPAHHBIX B KCIEAUITUSIX MPOO.

Martepuaabl M MeToAbl HccienoBanusi. COOp MaTepualia XapaKTepU3YIOIIETO
TUAPOXUMHUYECKUN PEXHUM TPOBOJUIICA B COOTBETCTBUM C THUIIOBBIMA METOAUKAMM,
yrBepxkaeHHbIMU B TOO «HIIL[ PX». OnpeneneHue ruapOXUMHUYECKHX I1OKa3aTeNeu
MIPOBOJIMJIUCH COTJIACHO OOIIEMPUHSATHIM METOJMKAM, WCIOJIb30BaHa KiacCHU(UKAIMOHHAS
cxemMa O.A. Anekuna [6-8]. Or6op mnpoO BOJABI Ha aHaNW3 OBUIM MPOU3BEICHBI C
MMOBEPXHOCTHOTO CJIOSl BOJbI. 3aMepbl BOJIbI HA HAJWYUE PACTBOPEHHOIO KUCIOPOJa B BOJIEC
BBITIOJTHEHB! aHanu3aTtopoM Boubl «MAPK-302M», aktuBHas peakuus Boabl pH-merpom
MAPK-901, conenocts u MuHepanmuzanus TepmokcumeTpom Consort C932. Ob6pabotka
po0 MPOBOIMINCH B 1abopatopun Apanbsckoro ¢umana TOO «HIIL PX».

Pe3yabTarhl uccienoBanus. BaxkHelmmuMm BOMpocoM B YCIOBHUSX OOJBIIOTO
JWHAMH3Ma PpPEYHOrO0 CTOKA W XUMHUYECKOTO COCTaBa BOJABI IOJ BO3ACHCTBUEM
AHTPOTOTEHHBIX (DAKTOPOB, SIBJISETCS BHIHOC XMMHUUYECKUX BeliecTB pekoil. Pexa Ceipmapus
SBJISIETCS apTepUeM, KOTOPHIM Y4YacTBYeT B COCTaBJISIONIEM XHUMHYECKOro OanaHca u
OMOJIOTHYECKON MPOAYKTUBHOCTH BOJIOEMA.

B mepuonapl €CTECTBEHHOIO peXUMa HUCCIEAYeMOTO OOBEKTa, BEJIMYMHBI HOHHOTO
CTOKAa PEKH IO pacueraMm psiia aBTopoB, coctaBisuii oT 7607 mo 14020 Tteic.T B TOA, a
[OKa3aTesib HOHHOTO cTOKa oT 27,4 1o 64,0 T/xm?/ro.

['mppoxumMuyecknii aHaau3 MHOTOJIETHUX JAaHHBIX M3MEPEHUM I[OKAa3bIBAET, YTO
HaunHasg ¢ 50-x romoB XX Beka, MUHEpAIM3AIMs PEYHOM BOJBI yBEJIMYMIACh B 2,5 pasa,
MpUYEM HAMBBICIIUX 3HAUYCHWIN OHA JOCTUTana B ompezaeneHHbie roasl (1980, 1992, 1998,
2001). Ilpu 3TOM aHTPONOTE€HHOE BIUSHUE Ha MUHEPAJIM3ALNI0 peyHoi Boabl B 3,5—4,5 paza
OoJibllIe TI0 CPAaBHEHHUIO C YCIOBHO-€CTECTBEHHBIM TEPHOJIOM. ECiIM B HUCTOKE pEKH
Celpapusi CpeaHss MUHEpaIu3amus Boabl coctasigeT 310 mr/nm® (rugponoct «Yukyprany,
KebIpreiscran), To B HuxkHeM TeueHun — 1140 mr/mm® (rugponoct «Kaszaner, Kazaxcran).
Takum oOpa3zoM, ypOBeHb MUHEpAIHU3AIUU PEYHONU BOJBI B HU30BBSIX MPEBHIIIAET YPOBEHb
MHUHEpaau3alui B BepXHeM TedeHun B 3,7 pasza. 3a 80 netHuil nepuon pexa Ceipaapus
nperepresa 3HaYUTEIbHYI0 MeTaMOp(U3alui0 XUMHUECKOTO cOocTaBa BoJibl. CpeTHEr0J10BOE
3HaYCHUE MHUHEPAIM3aliK BOJBI BO3POCIIO MOYTH B TPHU pasa, cojaepkanue Na* +K* — B 4,8
paza, SO*, — B 4,6 paza, Cl” B ate, Ca®" — B 1,7 paza, Mg? — B 3,5 paza, a HCO 3 ocranock
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NPAKTUYECKH HEU3MEHHBIM, IMOCKOJIbKY MOCIEIHUNW HOH WUrpaeT MOJYMHEHHYIO pPOJib B
(hopMHUpPOBaHUHM HOHHOTO COCTaBa BOJIHI [9].

AHanu3upysi TOPSJ0K HOHHOTO COCTaBa BOABI PEKHM MOXHO CKaszaTh, 4YTO B
KAUuE€CTBEHHOM COCTABE BOJIbI MEHSIETCSI COOTHOLIEHWE TJABHBIX MOHOB, MPEOOIadarolIuMu
cranossarcsa SO?,, Nat + K*, Mg?* u CI'. Takum 06pa3oM, HOHHBII COCTaB BOALI U3MEHSAETCS
B HaNpaBJICHUN TUAPOKAPOOHATHO-KAJIBIIMEBOTO K Cylb(aTHO-HaTpreBOoMY TuIly. [Ipu sToM
OTHOCUTEJIBHO OOJIBIION HMOHHBIA CTOK MPUXOJUTCA HA JOJI0 CyJb(aTHBIX HOHOB, a
HAaUMEHBIIUN — K MOHaM MAarHus.

[Io maHHBIM MHOTOJIETHHUX HCCIIEIOBAHUM, MUHepain3auusa Boabl lllapmapuHckoro
BOJOXPAHWJIMILA COCTABJIAET B mpeaenax 928-1650 mr/nm®. Tlo cyMMe pacTBOPEHHBIX COJIEH,
coriacHo knaccupukanuu O.A. AnekuHna, Boga [lllapaapruHcKoro BOAOXpaHWINAILA MEHIETCS
OT TPECHOW A0 COJIOHOBAaTOM M OTHOCUTCS K Cyib(haTHOMy Kiaccy. lleHTpasibHas 4acTh
MeHee MuHepanu3oBaHa — 928-1012 mr/am®, wem npumnorunHas — 1064-1651 mr/am3.
He3HnauurenbHble
IpEBbIIEHNE KOHLIEHTpamuid Ha 150-200 mr/mm® XapakTepHbl B OCEHHHE IIEPUOIBI, a4 B
BECEHHME NEPHOJBl CHM)KEHHME, YTO CBSI3aHO C MOCTYIUIEHMEM PEYHBIX BOJ, COJEpKallne
HMOHHBIE COEIMHEHNS TAJIBIX CHETOB, JIOXKIEBBIX BOJ, U BECEHHUX MABOJKOB.

AHanu3upys NopsiIOK HOHHOTO COCTaBa BOJbI BOJOXPAaHUIIUIIA MOKHO CKa3aTh, UTO B
KaueCTBEHHOM COCTABE BOJIbI MEHSIETCSI COOTHOLIEHUE TJaBHBIX MOHOB, MPEOOIadarolIuMu
cranossaTcs Takke SO%4, Mg?*, Na* + K*, u Cl - HCO 3, Takum 06pa3oMm, HOHHEINA COCTaB
OTHOCUTCA K CyJb(aTHO-MarHueBomy Tumny. IIpu 3ToM OTHOCHTENBbHO OOJBIION HOHHBIMI
CTOK MPUXOJUTCS Ha JIOJIIO CyJIb(PaTHBIX MOHOB, a HAUMEHBIINN — K MOHAM HaTpus. MoHbI
MarHusi MPUCYTCTBYIOT MOYTH BO BCEX MPUPOAHBIX BOAAX, HO TEM HE MEHEE OYEHb PEIKO
BCTPEYAIOTCS BOJBI B KOTOPHIX JOMHHHUPYIOT Marauii. OObIYHO B MaJIOMUHEPATN30BAHHOMN
BOJIE, Mpeo0JiajaeT KalblUWi, B CUIbHOMUHEPAIN30BaHHOW — Hartpuil. OnHaKo nydiunas
pacTBOPUMOCTH Cylib(aTa u ruapokapooHaTa maraus no cpapaenuto ¢ CaSO4u Ca(HCOs3),
CIOCOOCTBYET KOHLEHTpUpPOBaHHI0 Mg?* B mpupomubix Bogax. Cynb(aTHbIE HOHBI TaKkKe
00J1aAat0T XOpollel MOABUKHOCTBIO, YCTyasi B 3TOM OTHOIICHUH XJIOopuaHbIM. CoziepkaHue
SO%, B nmpUpOAHBIX BOAAX JUMUTHUPYETCS IIPUCYTCTBUEM B Boae HMoHOB Ca?" koTopsle
BMmecte ¢ SO?, obpasyer cpaBHUTENbHO ManopacTBopumblii  CaSQ,. IIpu HEBHICOKOM
COZCp)KAHUH Ca®* B MHUHEPAJIM30BaHHBIX BOJAaX HAOJI0IaeTCsd KOHIICHTPAIUH SO%,
BBIpaXKaeMbI€ B JIECSITKaMu TpaMMoB Ha | i1 Boawsl [10].

Takum 00pa3oM, MO COOTHOIICHHIO HOHOB Bojaa peku ChIprapusi OTHOCUTCS K
cynbdhaTtHoMy Kiaccy HaTpueBoi rpyrmme I Tuna, a Boga lllapaapuHCKOro BOJOXpaHUIIMINA
OTHOCHUTCSA K cyib(haTHOMY Kiaccy MaraueBoil rpynme Il tuma. OCHOBHBIE XapaKTEPUCTUKH
MOHHOTO CTOKa MO pe3yJibTaTaM MHOTOJICTHHX HCCJIEIOBaHMIA TOKa3aHbl B TaOmwmie 1.
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Haubonpmuii cTOK cpeau aHUOHOB  xapakrtepeH ans cyiabparoB B Illappapunckom
BOJAOXPAHWINILE, XJopuaaM Ha MaioM ApaJbCKOM MOpe, a Cpeau KaTHOHOB CTOKH
IIEJIOYHBIX METAJUIOB KaJbLU{, MarHui, Kalui W HATpUW NO BEJIUYMHE OJM3KU MEXIY
co00ii, MPEBBIIIICHHUE 110 HATPHUI U KaJTUi BBIIIE TOJIBKO B BoZe Manoro ApajibCKOro Mopsi.

Tadbmuma 1 - VYcpeaHeHHbId CTOK TJaBHbIX HMOHOB Illapmapunckoro
BOJAOXPaHWIUIIA M Majioro ApajbCcKoro Mops

[Hapnapurckoe Marnoe Apanbckoe Mope
IToka3arenu BIXPaHUJINIIE
2010T. |20167T. | 2023 1. [2010T. | 2016T. | 2023 T.
O6BeM BOJIBI, KM° 51 4.8 4,2 27,2 26,5 224
WNonnpiii  crok  (Ru).| 972 1264 1651 7120 8434 11501
TBIC.T:
Cl- 189 240 340 2412 2856 4365
SO?%, 225 365 510 1856 2145 2856
HCO; 154 189 281 201 352 365
Ca®* 135 165 185 451 541 754
Mg?* 174 195 210 545 584 710
Na*+ K* 95 110 125 1655 1956 2451
OOmmii  3amac  coje, | 4957 | 6067 6934 | 193664 | 223501 | 257622
TBIC. T

C ¢dopMupoBaHHEM THIPOIKOJIOTHYECKOTO COCTOsSIHUS Majioro ApajabCKoro Mops,
XapaKTepU30BaJICS OMPECIICHHBI COCTaB BOJBI ¢ 00ocoOmennemM Ha Owortomsl [11].  Ilo
JAHHBIM MHOTOJIETHUX MCCIEAOBaHMW Maynoe Mope MO COCTaBy M KadyeCTBO BOJbI
pasnensiercss Ha Tpu Ouortoma: coieHsiid (3an. llleByenko, 3aim. byrtakoBa), coloHOBATHIN
(ueHTpanbHas 4acTh) U ONpPECHEHbIN (YCTheBas yacTh paiiona Kokapan).

AHanu3upysi TUIPOXUMHUYECKOE COCTOSIHME Tpex OuoronoB Manoro ApaibCKOro
MOpSI, B KQUECTBEHHOM COCTaBE BOJbI MEHSIETCS COOTHOIIIEHHE C MPe00JialaHieM TIaBHBIX
nonos Cl-, SO*~ Mg?+ Ca?" + Na* +K* HCO 7. Takum 00pa3oM, MOHHBIA COCTAaB BOJbI
MEHSIETCS B HaNpaBJICHUU OT THAPOKAPOOHATHO-KAIBIIMEBOIO K XJIOPHUIHON-CYJIb(paTHOM.
[Ipu 5TOM BECOMBIN MOHHBIN CTOK MPUXOAUTCS HA JOJIKO XJOPUIHBIX HOHOB, @ HAMMEHBIIINN
— HOHOB KaJblIMSl W MarHusa. TEHJEHIMs, HOHHOTO COCTaBa C BECEHHEro IO OCEHHUE
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NEPUOJbl CYMapHO TMOBBIIIAETCS B 3aBUCUMOCTH OT BOJHOCTH B TeueHus roxa. I[lo
COOTHOIIICHHIO MOHOB BOJIa OTHOCUTCS K XJIOPUAHOMY Kilaccy mMaruueBoi rpymre [ tuna.

BenuuuHa cojieHOCTH MOpsl BO3pacTaeT ¢ onpecHeHHoro ouoTomna ot 1,6 %o 10 12,6 %o
Ha coseHoM Owuotome. Hambonee BBICOKas COJCHOCTh PETUCTPHPYETCS YaCTUIHO
M30JMPOBAHHOM 3aluBe byTakoBa B 3HaueHusx 10 16,5 %o, rie cHMKEHa BOJIOOOMEH C
MopeM. B aBrycre — ceHTAOpEe COJICHOCTh TOBBIMIAETCS, B ONMPECHEHHOM OHWOTOIE OHA
nocturaet ot 1,6 10 6,2 %o, B comonoBaToM OT 6,2 10 9,1 %o, a B cosienoM OuoTorie ot 9,1 1o
12,6 %o.

3akiouenue. Takum oOpa3om, Ha GOpPMHUPOBAHUS MOHHO-COJIEBOTO CTOKA B BOJIOEME
BIIUSIET OOOTAaIllEHHEe MMM KOJUICKTOPHO-APEHAKHBIM CTOKOM, YCHUJIEHHEM KalWJUIIPHOTO
MOJHSATUSI CEPHOKHUCIBIX COJICM, B MOBEPXHOCTHBIC TOPU3OHTHI MOYB BOJOCOOpPAa U CMBIB B
peuHyI0 ceTh CTOKOM. CpaBHUTENBHBIM aHAN3 COJCPKaHMs 3armacoB COJIEM MOKaszay, uTo
COKpallleHHEeM B TEYEHHE T0Jla BOJAHOCTH IMOBBIIIAETCS COJIECOJICPKAHUE, CIIEAOBATEIBHO,
M3yYECHHE MHOTOJIETHEW JUHAMHMKH 3TOTO IMPOIECCa IMO3BOJIAET MOHATh XAPAKTEP BIUSHUS
T€X WJIM UHBIX JINTOJIOTMYECKUX U aHTPOIIOTeHHBIX (PAKTOpOB B OacceiiHe Ha popMUpPOBaAHUE
XUMHYECKOTO COCTaBA.
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YK 574.5
KaabimOeToBa Maiipa TesiarbicoBHa
CTapUIMI Hay4HBII COTPYAHUK OMOPHOTO MMyHKTa ApalibcKoro ¢puianana
TOO «Hay4HO-IpOM3BOICTBEHHBIN LEHTP PHIOHOIO X0351CTBAY,
(Kazaxcran, r. Apanbck)

YcenoBa Mouaup bakbiT:kaHOBHA

MJIQIIIMNA HAYYHBIA COTPYAHUK ApalIbcKOTo duraia

TOO «HayuHo-ipon3BOICTBEHHBIN IIEHTP PHIOHOTO X0O35HCTBAY,
(Kazaxcran, r. Kbi3siiopna)

CapueBa Akepke AOWJIbXaHOBHA

CTapluid Ja0OpaHT OMOPHOTO MyHKTa ApajbCKoro (gumana
TOO «HayuHO-IpOM3BOICTBEHHBIN LIEHTP PHIOHOIO X035HCTBAY,
(Kazaxcran, r. ApajibCk)

KOPMOBAS BA3A PbIb HEKOTOPBIX BOJOEMOB TYPKECTAHCKOM
OBJIACTH

AHHoOTaumMsi. B cratbe NPUBOAUTCA aHAIM3 COCTOSHUS KOPMOBOW 0a3bl pPbIO
Bojoxpanwuil bakeipibl, CysiHabik u Illoktac Typkectanckoir o6iactu. BrlsiBiieH
BHUJIOBOM COCTaB, YHCICHHOCTh W OWOMAacca, JOMHUHHUPYIOIIME BHJbI 300IIAHKTOHHBIX U
3000€HTOCHBIX OECMO3BOHOYHBIX. 3HAUYCHHUS OHOMACChl 300IJIAHKTOHA M 3000€HTOCa
MO3BOJISIIOT KJIACCU(PHUITUPOBATH UCCIIECOBAHHBIE BOJJOEMbI KaK HU3KOKOPMHBIE.

KiioueBble ¢ji0Ba: 300IUTAHKTOH, 3000€HTOC, YMCIEHHOCTh, OMoMacca, JOMHUHAHT,
cyonoMuHaHT, TpoHOCTH, TypKecTaHcKasi 00J1acTh.

Beenenne. Ha tepputopun Typkectanckoit o6iactu PecnyOnuku Kazaxcran Hapsiay
C KPYMHBIMU PBIOOXO3SIICTBEHHBIMU BOJOEMaMH PACIOJIaraeTCsi OOJBIIOE KOJUYECTBO
MaJIbIX BOJOEMOB, KOTOPbIE 3HAUaTCsl KaK PE3epBHBbIE, MECTHOTrO 3HaueHus. COTpyIHUKaMHU
Apansckoro ¢unuara TOO «Hay4HO-TIpOU3BOACTBEHHBIM LEHTP PHIOHOTO XO35SHUCTBa» B
TEUEHUE psAJa JIET MPOBOAATCS WX WCCIEAOBAHMS B IENSAX BBIIBICHUS OMopazHooOpasus u
KOJINYECTBEHHOTO PAa3BUTHUSI TUJIPOOMOHTOB, U Pa3pabOTKU OMOJIOTHYECKH OOOCHOBAHHBIX
pPEKOMEHAIUM 110 palliOHATBLHOMY, XO3SIICTBEHHOMY MCTOJIb30BAHUIO OMOPECYPCOB.
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B nmanHOolt pabGoTe TpeAcTaBleHbl pPE3yJbTAaThl HUCCIENOBAaHUNA COCTaBa U
KOJIMYECTBEHHBIX  IOKa3aTeled  300MUIAaHKTOHHBIX W 3000€HTOCHBIX  OpPraHU3MOB
BoAoXpaHuuil TypkecTaHCKO# 001acTH.

Marepuaa u mMeroauka. VcciemoBanusi MpOBOAWINCH HA TPEX BOJOXPaHUIIUIIAX
Typkecranckoit obmactu nmerom 2023 roma. CO6op m 006paboTKa THUAPOOHMOIOTHIECKOTO
MaTepHaja MPOBOIUINCH B COOTBETCTBUH C OOIICTIPUHATHIMU MeTOuKamMu [ 1-2].

[IpoOkI 3001IaHKTOHA OTOMpaNIKCh B MpUOpexbe nponexuBanueM 100 11 Boasl uepe3
ceTh AmireliHa, Ha TIyOuHax Oosiee 2 M — TOTaJIbHBIM OOJIOBOM TOJIIIM BOJbI MAJION CEThIO
Jbxenu. IlpoOwr dukcupoBanmucs 40 % Qopmanunom 1o 4 % -ro pactBopa B Tmpo0e.
Nnentudukamuss W c4eT  OpPraHU3MOB  NPOBOJAWIACH B JIAOOpATOpUU  IIyTEM
MHKPOCKOIIMPOBaHHUs ¢ npuMmeHeHneM MUKpockonnoB MbC-10 u MC-300. [l onpenenenus
COOTBETCTBYIOIIMX TPYIIl OPraHu3MOB UCIONb30BM onpenenurenu [3-5]. Ilpocuér
OpraHU3MOB 300IJJAHKTOHA IO MHUKPOCKOIOM BEJICS B OMNPEACIIEHHONM YacTH TpOObI, C
MOCJIETYIONUM TPOCMOTPOM BCEW MPEABAPUTENHHO CKOHIICHTPUPOBAHHOW TIPOOBI ISt
BBISIBIICHUS peakux BumaoB. [lpum pacuérax WHAMBUAYaTBHOTO Beca 300IIAaHKTEPOB
MPUMEHSJTUCh  YpaBHEHUS JIMHEHHO-BECOBOM 3aBUCUMOCTH. UHWCIEHHOCTH H  Macca
300ILUIAHKTOHA PACCUUTHIBAIMCH Ha 1M> BOJHOM TOMIIMY.

[IpoOs1 3000eHTOCa OTOMpPANTUCH MPU TTOMOIIM JHOoYeprnaTens IleTepcena mionaaso
saxBata 0,025 M2 T'pyHT OpOMBIBAICA HAa CHTE M3 MEIBHMYHOTO raza Ne§ XXX [0
MCYE3HOBEHUS TOHKHMX (pakiuii. JKuBble OpraHu3Mbl BRIOWPAIUCH M3 TPYHTA U MIOMEIIAIHCH
B JTHKETHPOBAHHBIC ITUTACTHKOBBIC WM CTEKIISSHHBIC KOHTCHHEPBI, IOCJIE Yero MpoObI
¢ukcupoBamuck 4% pactBopoMm QopMmanpieruna. B maboparopuu  TpOBOIMIACH
UAeHTUUKAIIMS ~ OPraHU3MOB  TOJ  MHKPOCKOIIOM C  HMCHOJIb30BaHHUEM  HM3BECTHBIX
TaKCOHOMHUYECKUX CBOJMOK [4-7]. JKuBOTHBIE B KaXJOW TMpoOE MPOCYUTHIBAIUCH U
B3BELIMBAJIUCh HA TOPCUOHHBIX MJIM JJIEKTPOHHBIX BECAX C Pa3pellaroliel crocoOOHOCTHIO
0,0001. TlomyueHHbIE maHHBIE O YHCJICHHOCTH M OWOMAacce JXKMBOTHBIX B IMpoOE 3aTeM
SKCTPANOIMPOBAINCE HA 1 M2,

Ornenka ypoBHs TpodHOCTH cooOrects nana o C.I1. Kuraesy [8].

Pe3yabTaThl Hcc/IeI0BAHMH.

B xome ruapoOMOIOTHYECKUX WCCICIOBAHUNA OBUIM TOJYYEHBI NTaHHBIE TIO TpPEM
BojoxpaHmwmiaMm Typkectanckoit obmactu: bakwipnel, Cysmasik u [llokrac. B cocraBe
300IUIAHKTOHA B-1I 3a(UKCUPOBAHO 8 BUJIOB KOJOBPATOK, 5 BETBUCTOYCHIX WU 2 BHUJA
BECIIOHOTUX pPakooOpa3HbeiX. Kpome TOro, ObUTM OTMEUYCHBI BpPEMCHHBIC IUTAHKTEPHI -
JTUYMHKA PaKyIIKOBBIX PAYKOB M XUPOHOMHUI.

300IJIAHKTOH BOJOXpaHWIMINAa bBakbIpiibl MpencTaBiieH KojioBpaTkamu Euchlanius
dilatata (Ehrenberg) u Keratella quadrata (Muller), setBucroycsiMu - Alona rectangula (G.
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Sars), Bosmina longirostris (Muller), Becnonorum paukom - Cyclops vicinus (Uljanin) u
JIUWYUHKaAMHU XHPOHOMUI. COO6H1€CTBO IUIAHKTOHHBIX O€CI03BOHOYHBIX BOJOXPAaHHIIHUIIA
CysiHaslk BkItOuan kosioBparok E. dilatata, K. quadrata u Hexarthra oxyuris (Zernov),
BEeTBHUCTOYCHIX - A. rectangula, B. longirostris, Beciionorux paukos - C. VICINUS, TPHIOHHBIX
Harpacticoida gen. sp., BpeMeHHBIX TUTAHKTEPOB - OCTPAKO/. 300IJIAHKTOH BOJIOXPaHIIIAIIA
[ITokTac oTMe4YeH HaHOOJIBIINM BHIOBBIM pa3HooOpa3ueM: 8 BUIOB KOJIOBPATOK - Synchaeta
pectinata (Ehrenberg), Aplanchnopus multiceps (Schrank), Lecane luna (Muller), L.
quadridentata (Ehrenberg), E. dilatata, Brachionus quadridentatus (Hermann), K. quadrata,
H. oxyuris, 5 BeTBrcTOyCHIX paukoB - Ceriodaphnia reticulata (Jurine), Daphnia longispina
Muller, Chydorus sphaericus (Muller), A. rectangula, B. longirostris, Becionorwuii pauok - C.
ViCinUS U BPCMCHHBIC 0eCO3BOHOYHBIE - TUYNHKHU XUPOHOMMU.

B 300rmmaHkToHe B-1a bakbIpibl JHAMPYIOMIEE MOJIOKEHUE IO KOJIMYECTBEHHBIM
moKasaressiM MpUHaIIeKano kiagouepam B. longirostris (48,0% wucnennoctn U 69,6%
6I/IOMaCCI>I), Cy6Il0MI/IHaHTaMI/I OTMECUYCHBI KOJTMYCCTBCHHO JIMYNHOYHBIC CTaAUN NUKIIOIIOB C.
vicinus (22,1%), o O6uomacce moutu B paBHoOU jgosie A. rectangula (11,8%) u C. vicinus
(11,6%) (Tabmuma 1).

Tabmuma 1 — KonnyecTBeHHbIE TMMOKa3aTeM 300IJIAHKTOHA  BOJOXPaHUIIUIIL
Typkecranckoii oonactu, utosb 2023 roga

TakcoHbl bakbIpJibl CybIHABIK IllokTac

N B N B N B
S. pectinata Ehrenberg - - - - 22115 | 13,27
A. multiceps Schrank - - - - 4423 8,85
L. luna Miiller - - - - 177 0,09
L. quadridentata Ehrenberg - - - - 27998 | 14,0
E. dilatata Ehrenberg 834 | 133 | 330 | 0,59 | 16232 | 17,86
B. quadridentatus Hermann - - - - 2963 1,78
K. quadrata Muller 126 | 0,11 | 30 0,03 | 14729 | 13,26
H. oxyuris Zernov - - 40 0,02 | 67805 | 33,9
C. reticulata Jurine - - - - 221 6,63
D. longispina Muller - - - - 177 5,31
C. sphaericus Muller - - - - 13269 | 95,54
A. rectangula G. Sars 834 2,5 30 0,11 2963 | 11,85
B. longirostris Muller 2958 | 14,79| 1000 | 6,0 4423 | 22,12
C. vicinus Uljanin 1365 | 2,46 | 900 | 1,64 | 156265 | 311,01
Harpacticoida gen. sp. - - 20 0,08 - -
Ostracoda gen. sp. - - 20 0,06 - -
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A S
Chironomidae larvae 51 0,07 | 20 0,5 88 2,2
Hroro: 6168 | 21,26 | 2390 | 9,03 | 333848 | 557,67
[Tpumeuanue: N — unciaeHHOCTB, 2Kk3/M°, B — 6uomacca, Mr/m®

[To mokazaresnsiM OMOMacChl KOPMOBOTO 300TIAHKTOHA B-11¢ BakbIpiibl OTHOCUTCS K -
OJIUTOTPO(HOMY THITY BOJOEMA, «OUYCHb HU3KOI» KOpMHOCTH [8].

B cocraBe 30omnankToHa B-ma CyBIHABIK MAacCOBOIO Pa3BUTHUSL  JTOCTUIIU
BeTBHCTOYChIe pauku B. longirostris (41,8% uncinennoctd u 6,5% OwoMaccel), HA BTOPOM
MECTe OTMEUCHBI BECIIOHOTHME padku ¢ mpeoOmaganuem 1ukiaonoB C. vicinus (37,6%
yucieHHoctd U 18,2% Oumomaccel). OcTasibHble BUIBI OBUTM MaJOYUCIICHHBI. 3HAY€HUE
OCTAaTOYHOM OMOMAacChl OECITO3BOHOYHBIX B-II1a COOTBETCTBYET «OUEHb HU3KOMY» KJIaccy.

B B-me IllokTac mommuupoBamu komemoasl C. vicinus - 156,27 Teic. 9K3./M°, 9TO
coctaBisio 95,7% 4YHCICHHOCTH BCETO COOOMIECTBA INIAHKTOHHBIX OCCIIO3BOHOYHEIX, C
ouomaccoit 311,01 mr/m® (55,8%). Ha mnopsmok HWXKe IO YHCIEHHOCTH OTMEYEHEI
kosoBpaTku H. oxyuris (20,3%), mo 6uomacce - xumopuasl Ch. sphaericus (17,1%). Pasmep
OroMacchl 300IUIAHKTOHA B IIEJIOM OIEHWBAETCS «HU3KUM» KIJIACCOM, XapaKTEPHBIM IS
BOJIOEMOB [-0JIUTOTPOGHOTO THTIA.

dayHa 3000€HTOCA BOJOXPAHUIIUI MECTHOTO 3HaueHus TypkecTaHCKOW o00iacTu
npeacTaBicHa ManomeTHHKoBbIME depBsimu (Oligochaeta) (2), nuumHkamMu IBYKPBUIBIX
Hacekombix (Diptera) (4) u nusskoii cemerictBa Glossiphoniidae (1).

B cocraBe OeHTO(dayHsl B-11a bakwipibl otmedena onmuroxera Nais elinguis Muller,
koMmapbl 3BoHIEI Chironomus dorsalis Meigen u Polypedilum scalaenum Schrank, a Taxxe
He HACHTUUIMPOBaHHAsA 10 BUaa musBka u3 cemeiictBa Glossiphoniidae. CybiHabik
npencrasieH onuroxeror N. elinguis, xuponomuzoi P. scalaenum u HeonpeaenEHHbIMU 10
BHJa OJIMTOXETON M JIMYMHKOM cienHs. 3000eHToc B-ma Illokrac ommroxeroit N. elinguis,
xupoHomu oM P. scalaenum u npencraBuresneM u3 cemerictBa Mokpelisl Ceratopogonidae.

B B-me bakpipiabl OCHOBY KOJMYECTBEHHBIX IOKa3aTelled JOHHOrO COooOIIecTBa
cocraBwim onuroxetbl N. elinguis (46,2% uucnennocty u 42,5% Owomacchl), Ha BTOPOM
MeCTE€ B PaBHOM CTENEHU MO KOJMYECTBY OTMEUEHbI KOMaphl 3BOHIIBI (110 23%), mo Ouomacce
npeumyiectBo npunHamiekaio C. dorsalis (30,4%) (tabmauma 2). Ilo mnokaszatensm
OromMacchl KOPMOBOTO 3000€HTOCA B-I1le baKbIpiIbl MOXXHO OTHECTH K HHU3KOKOPMHBIM JIJIS
pBI0-OeHTO(daros.
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Tabnuna 2 — KonnuecTBeHHbIE MOKAa3aTEIN OpraHu3MOB OEHTO(ayHbI BOJOXPAHUIIHIILL
Typxkecranckoit obnactu, uroab 2023 roga

bakbIpJibl CybIHABIK HlokTac
Takcon N ‘ B N ‘ B N | B
Oligochaeta — MasoneTHHKOBBIC YePBH
N. elinguis Muller 240 548 120 196 80 236
Oligochaeta gen. sp. - - 40 80 - -
Diptera — JIByKpbLIbIC
C. dorsalis Meigen 120 392 - - -
P. scalaenum Schrank 120 84 160 64 80 24
Ceratopogonidae gen. sp. - - - - 120 24
Tabanidae gen. sp. - - 40 1764 - -
Hirudinea — ITusBku

Glossiphoniidae gen.sp. 40 264 - - - -
Htoro 520 | 1288 | 360 | 2104 | 280 | 284
ITpumeuanue: N — yhciaeHHOCTB, 2K3/M%, B — 6uomacca, Mr/m?

JlomuHUpyOmyM BUAOM B B-Tie CyBIHIBIK MO YHCIEHHOCTH OTMEYCHA XHPOHOMHJIA
P. Scalaenum (44,4%), o Guomacce - JMUMHKA cienHs cemeiicTBa Tabanidae (83,8%). I1o
pasButui0 3000eHTOca B-mie mo mkaine C.II. Kuraea oTHocuTcs K BojgoeMaMm [3-
OJIMTOTPOGHOTO THUIA HU3KOTO KJIacca KOPMHOCTH.

B cocrtaBe monHbIXx Oecno3BoHOuHbIX B-ma IllokTtac oOHapykeHbl onuroxersl N.
elinguis, xomapsr 3BoHII P. scalaenum wu mokpernpl. JIOMUHHPOBaIM MO YHUCICHHOCTH
Mokpenbl (43%), mo Oumomacce -  onuroxetbl (86%). 3HaueHue OMOMACCHl JOHHBIX
O0ecio3BoHOUHBIX B-mMa IllokTac B mepwoa wWcciaeAoBaHUS COOTBETCTBOBAJIO «OYCHB
HU3KOMY» KJIACCy, TUITMYHOMY JIJIS1 BOJIOEMA 0l-OJIMTOTPOGHOTO THIIA.

Takum oOpa3oM, B cooOmecTBax 300IJIaHKTOHA, WCCJICIOBAHHBIX BOJOCMOB
Typkecranckoit o061acT, ObUIO OTMEYEHO 8 BHUIOB KOJOBPATOK, 5 BETBUCTOYCHIX U 2 BUJA
BECIIOHOTUX padkoB. Kpome Toro, ObUM OTMEUEHBI BPEMEHHBIC IIAHKTEPHI - JTUIUHKU
PaKyIIKOBBIX PayKOB U XupoHomu. Hanbomsiiee pasHooOpasue ormedeHno Ha B-mie [1lokrac
— 15 TakcoHoB. ®ayHa 3000€HTOCAa BOJOXPAHUJIUI MPEJCTaBICHA MAaJOIICTUHKOBBIMU
yepBsimu (Oligochaeta) (2), nuunakamu nBykpbuUTbIX Hacekombix (Diptera) (4) m nusBkoi
cemetictBa Glossiphoniidae.

Ha ocHOBaHWH TTOTYYCHHBIX JTaHHBIX 110 PA3BUTHIO 300TUIAHKTOHA W 3000€HTOCA, BCE
MCCJICIOBAHHBIC BOJOEMBI SIBIISTIOTCSI HU3KOKOPMHBIMHU.
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YK 591.5:597(574.23)
Omap bareipOex MastikagapyJibl
«banpIK mapyanbUIbIFbl FRUIBIMU-OHAIPICTIK OPTAJIBIFBD)
XKIIC Apan ¢unuansl, Kl FeUTBIMA KbI3METKEP
(Kazakcran Kpi3puiopa K.)

KBI3BLJIOPIA OBJIBICHI AYMAFBIHIATBI KASI3ABI-BUIANKOJ CY
ANJIBIHHBIH KA3IPTT UXTHO®AYHACDHI

Annoraumsi: byn Makanaga Kei3bpumopna o0ibIckl ayMarbiHAa opHaiackaH Kasizubr-
bunaiiken KemiHIH Ka3ipri MXTHO(payHACBIHBIH OMOJIOTHUSIIBIK KOPCETKIIITEPIHE cUIaTTama
Oeputred. MakanaHblH OachlH/Ia CyalJIbBIHBIHBIH (PU3MKANBIK TeorpaHualiblK CHUIATTAMACHI
oeputred. Momimertep 2023 KbUIIAFbl  JAjaiblK FBUIBIMU  OKCHEAMIMUIIBIK 3€pTTEY
KYMBICTAphl TalJaHbIN OasHjanrad. FeulbiMu-3epTTey OamblK ayliay HOTHXKeNepl OoibIHIIA
2023 xbutbl Kasiznpi-bunaiikesn cy aiIbIHbIHA UXTHO(QAYHAHBIH TYPJIK Kypambl 13 Oanbik
TypiMeH ycbiHbUIFaH. OHBIH 11IIHJE: ca3aH — 15 gaHa, MeHke — 8 naHa, akMapka — 8 JaHa,
TopTa — 54 nmaHa, KeI3bUIKAHAT — 5 JaHa, MOpPTaH — 5 JMaHa, KbutanOac — 1 maHa, Teipad — 25
JaHa, KeKcepke — 2 JaHa, alblH — 3 naHa, anadyra — 19 nana OanbIKTapbl ayjIaHbUIAbL.
CoHbIMEH KaTap Cy3eKi ay KypaiJapbIMEH KOCINTIK MaHBI3bl JKOK HUXTHO(ayHa OKUIIEepi
3epTTeAl. AyJaHBIN albIHFAH OajblK TYpJepiHe OWONOTHSUIBIK Talljay  JKYMBICTapbl
Kypriziagi. Aneiarad kepcetkimTep Exsel xoMmmbroTepiik MoTiHIHAE TammaHabl. Kassmbl-
bunaiiken cy aliIbIHBIHBIH KOCINTIK OAJIBIK OHIMILTIT OacceliHaeri 6acka cy aiapIHAapBIMECH
mamanac kenenl. [lapakrapablH OWONOTHSUIBIK KOPCETKIIITEpl Olp KaJbINThl E€KEHIIT]
Oalikayiibl. Op TYPAIH Y3bIHIBIK-CAIMAKTHIK, KOHJABUIBIK KOPCETKIITEpl O1p KaJbIIThI
€KEHJIIT1 aHbIKTanbl. bys cy aliapiHIa gapakTapblH KOPEK KOPBIHBIH KETKUIIKTI €KEHAITH
OaiikaTabl.

Tipex ce3nep: wuxtuodayHa, KOCINTIK OaNbIKTap, MOMYJSAIUSA, OpPICTeYy, oOpTaiia
KOPCETKIII, OMOJOTHSIIBIK KOPCETKIIIT

Kasznpi-bunaiiken cy aiaeiael Kei3buiopaa o0nbickl Apan KajnacbiHad 130 makbIpbiM
xepae, Kocxap eni MekeHi kaHbIHAa 7 MAKBIPBIM Xepje opHallackaH »oHe KambicThiOac
KeJIJIep JKYHeciHe JKaTaibl. 3epTTey KE3€HIH/Ie Cy alJIbIHHBIH KOOpAUHATaIaphl aHBIKTAJIBIII,
kenaiH ayaansl 250 ra, y3eiHAbiFbl 4,8 maksipeiM, eHl 1700 M kypaasl. Ceipapusi e3eHiHEH
TaypimkapMa KaHaibl apKbUIbl OTETIH aFbIH ©3CHHIH Cy JACHreliHe OalaHBICTBHI OOJIaJIbI.
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3eptrey ke3inae Kassapi-bunaiiken kemiHIH MaKCUMaJIIbI TEPEHIIT 5 M, opTaliia TepeHIIr 2
M KYpaspl.

Kasizael-bunaiikenn cy aiIbIHBIHBIH OpHAJAaCKaH CITyTHUKTIK CYpeTi TOMEH]Ie
KOPCETUITeH cypeT 1

61.62°B 61.64°B 61.66°B 61.68°B

46.13°C
Dot 1'9F

0 750 1500 m
L5 Y
61.66°B

61.62°B 61.64°B 61.68°B

Cyper 1 - Kasznpi-bunait keniHiH opHaIacKaH KepiH CIIyTHUKTIK TYCIpy

3eprrey KyMmbicTapbl OapbichiHaa 2023 KbUIFBl JIaJalblK FHUIBIMU-3€PTTEYy iC-camap
Ke31HJe JKUHAIIbL. banbikTapnel aynay Top kesnepiHiH kenemi 18 mm gen 100, mM-re,
OpKaMChIChl 25 M KYpPaWTBIH KypMa >KeJOe3eKTi ayJapblHBIH KaTapbIMeH, Toymirine 10-12
caraTTaH KYpbULABL. AYJaHBIN XUHAJIFaH OAJIBIKTapAbIH OMOJOTHSIIBIK KOPCEKIITepi, aTam
alTKaHIa Kachl, Y3bIHABIFBI, CajdMarbl, KOHIBUIBIFBI JKOHE T.0. ejmemaepi OaiblK
apyarblIbIFGl  CaJachIHJIAFbl JKAJIMIBIFA OpPTaK OJICTEMENIK HYCKAYJbIFbI OOMBIHIIA
capantangsl [1,2]. CoHbIMeH KaTap TOp Ke3aepl 5 MM Y3BIHIBIFBI 15 M, OuikTiri 2,5 M
KYpPalThIH Cy3€Ki KypaiabiMeH Oy3aybac Oambirbl — 10 mana >xoHe arepuna - 10 mana
ayJIaHJIbI.

Cy aiinpiHHbIH UXTHO(AYHACBIHBIH TYPJIK KYpambl FBUIBIMH-3EPTTEY KYMBICTAPHI
OapeiceiHna 13 TypMeH Kypamapl. 3epTrey MOJiMeTTepl OOWBIHINA Cy aiIBIHHBIH
uxThHo(ayHackl MBIHA TYPJICPACH TYPaIbl: Ca3aH, KbI3bUIKAHAT, ThIpAaH, TOPTAa, MOHKE,
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KOKCEpKe, akMapKa, IOpTaH, *XKblU1aHOac, anabyFa kaifbiH, Oy3ay0ac, koHe arepuHa (KecTe

1).
Kecre 1 Kas3api-bunaiiken cy aliIbIHBIHBIH UXTHO(AYHACHI
JlaTpIHIIa Kazakma Opsiciia Typain cTaTychl
Cyprinus carpio Linnaeus | Cazan Cazan KOCIINTIK, a00pUTEH]TI
Scardinius Bonoparte Kei3puikanat | KpachHomepka KOCIMNTIK,a00pUTeHTi
Abramis brama (Linne) Teipan Jlemn KOCINTiKa,a00pUTeHTI
Rutilus rutilus (Linnaeus) | Topta I1noTBa KOCITITIK, a0OpUTreH Il
Carassius gibelio Kywmic menke | Kapach . :
. KOCINTIK, a0OpUTreH i
cepeOpsSHHBIM
Stizostedion lucioperca . :
Linne Kexcepke Cynak KOCINTIK, a0OpUTeH i
Aspius aspius _ :
; AKMapka Kepex KOCIMTIK, aDOpUTreH/I1
(Linnaeus,1758) KMapi P » 400D A
Esox lucius Linnaeus [lopran [Iyka KOCIMNTIiK, a0OpUTEH/TI
Channa AU | SpimanGac 3Meeroyion KOCINTIK, a0OpUTeH i
(Cantor,1842) » 4D0P
Perca fluviatilis Linne Anabyra OxkyHb KOCINTIK, a0OpUTEeHTI
Silurus glanis Linnaeus XKaiibin Com KOCINTIK, a0OpUTeH i
Knipowitschia  caucasia | by3aybac KOCINTIK MaHBbI3bI
brryox
(Berg,1916) OQITBIFBI KOK
. I Konimri KOCIMTIK MaHbI3bI
Atherina boyeri Risso A Atepua i
aTepuHa HKOK

Casan (Cyprinus carpio). JKeIHBICTBIK JKETLTyl OMIpIHIH YIII )KOHE TOPT JKbIJIBIFbIH/A
KeJIe/l, JKbUI CalblH YBUIABIPHIK Iallaabl. YBUIABIPHIK IIAlly CyOCTpaThIH TaHJayja
cazaHjap eTe TaJlFaMChl3 OOJIBIN KeJe/ll, 0Jlap YBUIABIPBIKTAPBIH KaMbIC ca0aKTapblHA, CY
acThl ©CIMJIIKTEp apachiHja 1mama oepeni. CazaHHBIH YBUIABIPHIK ATy KEe3€HI KOKTEMHIH
THUAPOMETEOPOJIOTHSUTBIK JKaFIaiiblHA TiKeJIeH OalmaHBICThI, KOOIHE Ca3aHHBIH YBULIBIPHIK
manybl aiMakTa MaMbIp allbIHBIH OpTAChIHJIA Cy TemnepaTypacbiHbiH 17-18 °C mamacbinia
Oactamanel. JKammail ybUIIBIPBIK MIamTybl TemrepaTypanbiH 19-20 °C-ka keTepiireH
mesruiaepae otemi [3]. Caszanm OanbiFbl mXxTHOGAyHaHBIH €H Oaraibl Typl. 3eprrey
OapbIChIHIA KejAe 15 maHa ca3zaH ayjaHbBUIIBI. 3epTTey OapbIChIHAA Ca3aHHBIH OpTallla
canmarbl 192,8 1, y3biHaBIFEL 18,9 oM, Kypansl. 3epTreyre anbiHFad OanbikTapabiy 60% - 2
JKacTarbl Aapakrap Kypajbl. JlapakrapasiH @ynbToH OOMBIHIIA OpTallla KOHIBUIBIK HHIEKC -

2,82 xypansl. Ochl alimakTarsl JloMmanak kemigeri Oyi kepcetkim 2,67 kyparaH [4]. byn
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aliMaKTarbl Cy alJpIHIapAa JapakTapAblH KOPEKTEHY KOPbI KAJBINTHl MOJIIEpe eKEeHIIT1H
KOPCETTI.

Ke3buikanar — (Scardinius — erythro-pthalmus)  FreutbimMu-3eprrey — ayiayiapbiHaa
KBI3BIJIKAHATTHIH OJIIIEM/IIK-CAIMAKThIK KOPCETKIIMTEPl MEeHEHIH Y3bIHABIFRI 155 cM — nen
17,5 cm-tre neitiH, optama ecemnmeHn 16,6 cm, canmarer 107 r-nmen 140 r-ra meiiiH, opraria
canmmarbl 123,0 r. Kei3puikanatteiH 60% - 2 sxactarsl qapakrap, @yiapToH 0O#BIHINIA OpTaIia
KOHJIBUTBIK MHIEKC1 2,69 Kypaibl.

Teipan (Abramis brama Linnaeus) Ka3akcTaHHBIH OapiiblK Cy  albIHIapbIHIA
YBULABIPBIKTAPBIH OOJIIIN IIamajbl. Y bULABIPHIK IIAITY YaKbITBIHBIH 0achl COylp MEH MaMblp
alibIHBIH OackiHAa, cy TemrepaTtypackl 11-14 °C TtemeH emec Temreparypaja OacTanajbl.
Teipan napakTapblHBIH KOO€I01 ©3eHIepje, Keyjaepie, CyKoimanapaa »oHe TeHI3ACp/IiH
KYAPJBIK O6JIKTEPIHAE KYpeal. Y bULIBIPBIFbIH CYIbIH 1,5-3 M TepeHaiKTe opTalia JaMblFaH
Cy OCIMJIKTEpIHE Iamaabl. YbUIABIPBIKTEIH 1AMy YaKbIThl 3 TOYNIKTEH 7 TOYIIKKE JICWlH
xKanracanael.  PwUIbIMH-3epTT€y — aylaylapblHIa  THIPAHHBIH  OJIIEM/IIK-CAIMAKTHIK
KOPCETKIIITEP1 JIeHEHIH Y3bIHbIFbI opTaima 20,5 cM, canMarsl 169 r kypasasl. An Ceipnapus
©3€HIHIH CaFajlblK ayJaHIapbIHIaFbl 3epTTEyJIep/e THIPAHHBIH OpICTEYIlI AapaKTapIbIH
opTaiia ChI3BIKTHIK-caIMAKTHIK (1=31,6 cM, Q=681,8 1) KepceTkimTepi xkorapbl OonraH [5].
Kaszapi-bupaitken cy aliIbIHBIHBIH JAapakTapbiHbIH DyIbTOH OOMBIHILA OpTaIlla KOHJBLIBIK
uHjekcl 3,23 Kypassl.

Topta (Rutilus rutilus Linnaeus) yHeMi KeJAep/e TIPIIUIK €TETiH, )KapThljlai O TKIHIII
TYpl TYpPFBUIBIKTBI TYpPIHEH OipHelie ipl MNINIHIMEH »OHE >KOFapbl ©Cy KApKbIHBIMEH
epekmenerneni. OHbIH y3bIHABIFEI 30 cM neiin sxeremi. OHBIH JKBIHBICTHIK KeTinyl 3-4
KacelHIa OacTananbl. FeUTbIMU-3epTTey aylaynapbliHAa TOPTAHBIH OJIIEMIIK-CaTIMaKThIK
kepcetkimTepi aeHeHiH y3uiHAbFbl 10,0 cM — nen 12,0 cMm-re neitiH, oprama ecenmeH 17,2
CM, canMarel 27 T-1eH 222 r-Fa neiiH, oprama canMarbkl 151,3 r. TopTaHblH Kac KypaJbIMbl
4 xac KaTapbIMEH YCBHIHBUIABI, OHBIH IMIIHJE 5 jKacTarbuiapbl 0ackiM OoJabl. JlapakTapabiy
@dynbTOH OOMBIHIIIA OpTallia KOHIBUIBIK HHACKCI 1,8 Kypasbl.

Menke (Carassius gibelio) Menke OanbiFbl ©3iHIH Ke3 KEITeH cyalikaOka Te3
OMIMIENTIIT KAaCUETIMEH epeKIleNeHe i >XKoHe ON Ccy Temmeparypacbl 14-25° C rpanmyc
apalbIFbiHAa koHe ckammait 20-22° C yeuiasipblk mariaapl. KeOero (ybUIABIPBIK IIAITy)
Ke31H/Ie ©3€H-KOJIep/IiH IIOMNTIi, Talbl3 ailMaKkTapbiHa MOFbIpIananbl. Cy albIHIa CaHbI KUl
KE3/IeCeTIH TypJepaiH Oipi. DKCIEepUMEHTTIK ayjayaa MOHKE OallbIFbIHBIH OJIIEMIIK -
CaJIMaKTBIK KepceTkini aeHe y3biHabFsl 17,0 cm-nen 25,0 cMm-re aeitin xoHe canmarbl 135 r-
HaH 499 r-ra neiiiH. MeHKeHIH opTamia Y3eIHABIFRI MeH canmarbl 20,1 cM koHe 262,11 r
Kypajsibl. MOHKEHIH kac KYpaJlbIMbI 3 sKacTaH Typajbl, OHBIH ilIiH/e 4 KacTarbuiapbl 0achiM
o6onapl - 55,6%. Combimen katap Illueni aynmanbiHa KapacThl Xadaldl KeOJIHIH MOHKE
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JapaKTapbIMEH CaJIbICTBIpFaHjia opTailla Y3bIHAbIFEI 18,8 cM, canmarbl 243,5 T Kypanbl [6].
byn aiapinabiH Kas3aei-bunaiiken cy alIbIHBIHBIH MOHKE JdapaKTapbIHBIH CHI3BIKTHIK-
CaJIMaKTBIK KOPCETKIIITEP1 IIaMaac eKeHJIITH KopceTe .

Kekcepke (Stizostedion lucioperca Linne) Cy alasHIapbiHAa OHOJOTHSIIBIK
MEJTMOPATOP POJIH aTKApaThIH KBIPTKBIII. Y BUIABIPHIK IIANTyABIH 0acTamybl 9JIETTE CYIBIH
temriepatypacbigaa 12-14 °C, sxkanmait yeuiaslpsIK mramry 14-15 °C temmnepatypana 0orassl.
YBULABIPBIK MIANTYABIH COHBl MaMBIPJIBIH €KIHII OHKYHJITIHJE, CYJbIH TeMreparypachl 17-
18 °C. Toxipuben aynay ke3iHae Tek 2 naHa ayiaHibl. Kexcepke NeHECIHIH Y3bIHJBIFBI 25
cM xoHe 44 cm, canmmarbl 250 1 koHe 953 1. KekcepkeHiH Kac KYPbUIbIMbBI KBUIJBIK KOHE
TOPT JKac KaTapbIMEH YCHIHBUIFaH, OHBIH iIIiHAe 1 aHanbIK skoHe 1 aTanbIk,.

Axmapka (Aspius aspius) AkMapka 9JIETTe JKbIHBICTBIK JKEeTUTyre 2-4 *achlHa KeTe/l.
AKMapKaHbIH YBUIABIPBIK IMANTYBl HAYPBI3-COYip allapblHIa CYABIH Temmeparypacskl 5-10
°C-Ta ©3€HHIH XapTacThl, MOTUIMETEH TOMBIPAKTAPBIMEH >KOHE KBUIIAM aFbICBIMEH OTEI.
KyHapnbuiblK OaibIKTHIH KacblHA, Y3BIHJBIFBI MEH cajiMarbiHa OaiaHbIcThl koHe 20-400
MBIH YBULABIPBIK apalibIFbIHAa OoJianbl. FeulbIMU-3epTTeY aynayiapblHIa aKMapKaHBIH
OJIIIIeM/TIK-CaJIMaKTBIK KOPCETKIITEepl AeHEeHIH Y3bIHABIFE 25,0 cM — neH 29,5 cM-Tre neifi,
oprama ecenneH 27,4 cMm, canmarbl 254 r-neH 403 r-ra paeitiH, oprama camMarbl 334,7 T.
TopTanbIH xac KypaiabIMbl 2 5Kac KaTapbIMEH YCBHIHBUIIBI, OHBIH INIHAE 5 €Ki Ka3IbIKTaphl
6aceim O0ombl.JlapakTapapiH DynbTOH OOMBIHINA OpTallla KOHABUIBIK MHIEKC 1,61 Kypasbl.

lopran (Esox lucius) Tyci e3i Tipuijiik eTeTiH opTachiHa OaiJIAHBICTHI KYOBLIBII
OTBIpaJIbl, OYHipiHAE KOJIACHEH JKOJAKThI 1p1 KOHBIP TYCTI AakTapsl 0onaasl. [loprangap 3 —
5 ’KachIH/AA JKBIHBICTBIK >KaFbIHAH KeTuteni. EpTe kokTeM ailnapbiHna Tabl3 e3eHaepre, cy
temriepatypachl 4—12 °C Gonranaa ybULIBIPBIFBIH (0aJIBIKTHIH KOJIeMiHe Kapai 17,5 MbIHHAH
1 muwinonra neiiH, nuaMmeTpi 3 MM JAeiliH) mamajsl. Aya paiiblHa Kapaid, »Kajlambl KeOero
Mep3iMi 2,5 aiifa co3bUIybl MYMKIH OKCIIEpPUMEHTTIK ayjayAa HIOPTAHHBIH OJIIeMIIK -
CaJIMaKTBIK KOPCETKIMI eHe Y3bIHABIFEI 39,5 cM-aeH 40,5 cMm-re aeitin xoHe canmarbl 520 -
HaH 1880 r-ra neiiin. [llopTaHHBIH opTailia Y3bIHABIFEI MeH caiMarbl 47,3 cM xone 1012,2 r
Kypazbl. MeHKEeHIH >Kac KypaJbIMbl 3 jKacTaH TYpajibl, OHbIH IIIiHAE 4-0 >KacTarbliapbl
6aceiM 6061 80%.

XKeimanbac (Channa argus) Byn cy aiiabiHbIHIarel Oakpuiay — ayJsaysapbiHaa
xbputaHOacTeiH 1 manacer aynangwl. Jlene y3biHabirbl 42,0 xoHe camMarbl 879 T koHE
KbU1aHOACThIH DybTOH OOMbIHIIIA KOHABUIBIFE 1,19 Kypass!.

Anaoyra (Perca fluviatilis) ¥3eiaabirer 25 cM-re aeitin sxoHe aene canmarbl 300 r-ra
nediH KimkeHTal Oanblk. On 2-3 KachblHJA JKBIHBICTBIK KeTumyre ereai. Ochkl cy
alIBIHBIHAAFBl OKCICPUMCEHTTIK ayjayJa 3 JaHa ama0yFa jJdapakTapbl ayJlaHbLIIbL.
AnaOyraHblH opTamia y3eIHIeIFe 18,2 cM, cammarsl Kypaasl 127,0 T.
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Amyp Oy3zayoOacel (Rhinogoblus similis Gill) JKamounust men KopesHbIH TyIIbI
cynapeinia Mmekenaenal. ¥usl [letp, AMyp, Cunramyp, ¥Yccypu nibiFaHarbl OacceiiHaepine
*koHe XaHka e3eHiHIe MekeHaewmi. Emimizne Ceipmapus e3eHl koHe bamxami-lne
Oaccelinnepinae keHiHeH TapanraH. ConbiMeH KaTtap [llapmapa cy KoilmacblHAazna OHBIH
aJIFaIIKbl KbUIAApbIHAH OacTam amyp Oy3ay0Oachl OapibIK KepiepiHae TIPIILIK eTTi. AMyp
Oy3ay0achl eKIHII JKbUIBI TaOWFH JUAIA30HIAFhl CEKUIIl JKBIHBICTHIK MKETLTyTe JKETEeIl.
JapakTapblH SKbIHBICTBIK JKE€TUIyl JeHe Y3bIHABIFBI 20-22 MM JKETKEHJE >KEeTUIeIl.
VBUIABIPBIK TIAIly KE3€HI MaMblp aWbIHBIH asfblHAH TaMbl3 aibl apajiblFblHIA  Cy
temriepatypachl 12-28 °C KbIHBIC OHIMIEP1 NalbIH KY€ *Kypel. YbUIABIPHIKTAPbIH OO
mamaisl [7].

Kasznpi-bumaitken cy ailibIHBIHAA KE3/IECKEH amyp Oy3ayOachlHBIH CBI3BIKTHIK
emmemaepit 4 cMm - nen 10,5 cm-re neifiH, canmarbl 2 r-HaH 28 r-ra JediH JKOHE opTalia
Y3BIHIBIFBL 6,9 cM, oprama caimarbl 11,0 r. Amyp Oy3aybaceiHbiH DynbToH OoMbIHIIA
opTaIlia KOHABLIBIK KepceTkili 2,30 Kypasbl.

Atepuna (Atherina boyeri Risso) 1954-1956 sxbuigapel kedan aapakTapbIHBIH
KepCIHIpy OaphIChIHIA Ke3/IeHCOK Apall TeHi3iHeae eHreH. TypaiH KeOero kKaraaibl TOJBIK
3epTTeiaMereH. ATepuHa naapakrtapbl 1 skaceiHga sketuiefl. JKbUIABIH MaMblp MayChIM
almapblHAa YBUINBIPBIFBIH OOJIN Imamajibsl JKOHE JKOFaphl TY3Mbl Cy/Ja OpicTeil amanubl.
OpTama TYKbIMIBUIBI 5,5 MBIH YBUIABIPBIK. ATEpUHAHBIH KOPEKTIK AUAano3aHbl KEH, OJ
IJIAHKTOHAAPMEH COHBIH 1IIIHJE YJIy JEpHICUIAEpIMEH, IIasH KaObIpIIaKTapbIMEH,
HEKTOOCHTOCTapMeH (MM3WJaIap, ramMapycrap) XoHe cy TyOi OMBIPTKaChI3IapMeH
KopekteHeni [8].

Cy aiinpiHga aTepruHaHbBIH CHI3BIKTBHIK emmemaepi 3,5 cM — neH 9,0 cM — re neiiH,
canmarel 0,5 1 — HaH 7 T-Fa JCHIH JKOHE oOpTaiia Y3bIHABIFBI 6,4 CM, opTalia caiamak
kepcetkinn 2,85 r Kypaabl. ATepuHanbiH DyJIbTOH OOMBIHIIIA OpTailla KOHJBUIBIK HHACKCI
0,99 kypanbl.

Kasznpi-bunaiikesn cy albIHBIHBIH KOCINTIK OalIbIK OHIMALUTIT OacceiHeri 6acka cy
alpIHAAphIMEH IaManiac keneai. Meicanbl 2024 x OCKITUITEH IIEKTI ayjiay MeJIIIepiHe
ColiKeC Cy alJIbIHBIHHBIH KOCINTIK Oanbik eHiMaumiri 14,53 kr/ra (10,9 1) kyparan [9]. byn
KOPCETKIII 00JILIC ayMarbIHAAFbI )KOHE OHTYCTIK aiimakrapaarbl Paiibim (10,3 kr/ra - 8,771
T), Maknanken (5,8 kr/ra - 4,104 1), Otebac (36,8 kr/ra - 4,648 T) cy ailapIHIaApHIMEH
mamariac jeyre 6osca, an beren cy xKoiiMacwhiHaH Oanbik eHimaimiri (4,6 kr/ra — 30,46 1) 3
ece >Korapbl ekeHIIriH kepceTTi [10].

beputren kepcetkimrepai capamait  kene Kasznbi-bumaiiken cy  ailIbIHBIHBIH
uxuodayHacbl 3epTTey OapwichiHaa 13 TypaeH Kypanabl. JlapakrapiblH OHOJOTHUSIIBIK
KepceTKimTepl Oip KalbINThl eKEHIIrl OalKauabl. Op TYPIAIH Y3bIHIBIK-CAIMAKTHIK,
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KOHJIBUTBIK ~ KepceTKimTepi Oip KalbIIThl eKeHAIrl aHbIKTanael. byn cy alasiHaa
JapakTapbIH KOPEK KOPBIHBIH KETKUTIKTI eKEHIITTH OalKaTaIpl.
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bepuxos ApHa bepukoBu4

Marwuctpant kadeapsl yrnpaBieHnus OU3HEC-MPOSKTaMU

HannonanbHbIN HCCIEM0BATEIBCKUN SACPHBIN YHUBEpCUTET « MU DI,
(r. Mockaa, Poccus)

XapuronoB Biaagumup BurajabeBuu

1.¢.-M.H., PykoBoguTenb MarucTepckoi nporpaMmbl

HannoHanbHbINM HCCIIEN0BATENBCKUN SACPHBIA YHUBEPCUTET « MU DN »,
(r. Mockga, Poccust)

NPEMMYIIECTBA TEXHOJIOTUM MIPAAMOTI'O U3BJIEYEHUSA JINTUA

AHHOTAauMs: JIMTUH — KIIIOYEBOM DIJIEMEHT Uil YCTOMYMBOM OSHEPTETHKH.
TpaauimoHHbIE METOJIBI €r0 JA0OBIYM, TaKue Kak ucnapeHue, MaiodPpQGeKTUBHbBI U BPEIHBI
JUISL  OKpY»Karomie cpenabl. B oTBeT Ha 3TO, pa3pabaThIBalOTCA TEXHOJIOTHHU MPSMOMN
skcTpakiuu Jutus (DLE), koTopbie Mo3BOISAIOT OBICTPEE M SKOJOTHYHEE U3BJICKATh METaJLT
U3 paccojia, MUHUMH3UPYS JKOJOTHYECKUN ymiepO0. DTH HOBBIE METOJbI 3HAYUTEIHHO
yIy4IIaT Ipolecc 00U, iefias ero 00aee yCTOMYUBBIM.

Kuarwuessie cioBa: DLE, nutuii, paccon

JluTnii SBIISIETCS KPUTUUECKUM METAJUIOM JUIsl SHEpreTudeckoro nepexona. Hecmotps
Ha €ro BaXHOCTh, TEXHOJIOTUU JIOOBIYM JIMTHSL HE MEHSUIUCH JCCATWICTUSIMU. TeKyiue
METO/Abl HMCHApEeHHs] HMEIOT HHU3KHA Kod(dduiueHnt wusBiedeHus, okono 40-60%, wu
MOJBEPraloTCsl KPUTHKE 33 UX BO3JIEHCTBUE HA OKPYKAIOIIYIO cpeny. UTOObI yI0BIETBOPUTD
pacTymiuil Cpoc Ha JUTUH YCTOMYHUBBIM 00Opa3oM, MHOTHE KOMITAHUH MEPEXOAT Ha HOBBIE
TEXHOJOTUU - TpsMyro skctpakiuio autus panee (DLE). [1]: Texnomorum npsiMmoit
skcrpakiuu ymtus (DLE) BeimenstoT MUt U3 paccojia ¢ MOMOIIbI0 (PHIBTPOB, MeMOpaH,
KepaMHUUYECKHX IIAPUKOB WIW JIPYroro OOOpYy/IOBaHWsA, KOTOPOE YaCTO pa3MENIaeTCs B
HEOOJIBIINX CKJIaJlax, 3HAYUTEIHLHO YMEHbINAs SKOJOTHMYECKUM CJIed HUCMApUTEIbHBIX
MPYAOB, HUCIOJB3YEeMbIX JUII  MPOU3BOJACTBA  KOMMEPYECKMX  KOJIMYECTB  JIUTHUS
TpaguluoHHBIM criocoooM. B omepanuu DLE paccon nepekaunBaercs B 010k 00paboTKH,
I7I€ UCIIOJIb3YEeTCs aJICOPOIMOHHBIN, CMOJISTHON MJIM MeMOpaHHbBIA MaTepHal JiJisi U3BJICUCHUS
TOJIBKO JINTHS W3 paccoia, B TO BpeMs KaKk OTpaOOTaHHBIA pPaccosl MOXKET OBITh
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PCUHBECTHUPOBAH B BOOAOHOCHBIC I'OPU30OHTLI Oacceiina. bonee 6BICTpO€ BpEM IIPOU3BOACTBA

N BO3MOJXHAasA pGI/IH(I)CKHI/IH paccoiia B BOI[OHOCHI)Iﬁ TOPHU3O0HT ABJIAIOTCA KIIIOUCBBIMU
9KOJOTHUYCCKUMHU OTIMYIHAMMU ITPOHCCCa DLE ot TPaIUINOHHOI'O ITpOoLecCa

Tadauuma 1 —. Pazamume Texnosoruii DLE nmo cpaBHeHHIO ¢ TPaAMIUOHHBLIMH
MeTOoJaMH U3BJICYEHH S

I'opHoe IIpsamMas 3kcTpaKuMs JIUTHS
ITapamerp 1066142 Hcnapenue (DLE)
Bpems oT Henem o
H00BIYHN a0 A A Mecsubl 10 roj10B Yacsl 10 qHEH
MecsI1IEB
NPOU3BOJACTBA
Ko dpuunenr ~60-80% —40-60% ~70-90%+
u3BJIedeHHst JuTHs  |(mepepaboTka)
Cpennue-
3aTparsl BLICOKIE Huskue Huskue-Cpennue
Kamuraibibre B saBucmMocTi| 53 34 1y, $/TLCE | ~26-34 thic. $/r LCE
3atpatsl (Capex) oT KJacca/
OnepanuoHHbIe XUMHUHICCKad ~3,300-4,900 $/1 _
CronymeHn (~5- . . Jlunii-kapoonar . Jlutnit-xkap6onat (Li2CO3) /
Hponyxr 6% Li20) (Li2CO3) - /' Jhawi- Jlutuit-xmopun (LiCl)
xnopuz (LiCl) pHL
Harpes Craguun Ancopbuust  (Ad), HOHHBIH
Mpomece — an’e aTMOC(epHOro oOMeH (IX), AKCTpaKLUs
pout O6J‘I§HI/ICI/1’06)KI/IF WCIIapeHus, TnepepadoTKal[pacTBOPUTEIEM (SX),
P HAa 3aBOJIC MeMOpaHHBIE TEXHOJIOTHH
Her (B 3aBucumocTtu
JdonmonnureabHast Ta ot KOHCUHOLO Her (B 3aBucumMoct OT
nepepadorTka KOHEYHOT'O UCIIOJIb30BaHUS)
WCIIOJIb30BaHUs)
Tpebyemas Bricokas Bricokas Huskas
IUIOMIAb 3eMJIN
3aBucumocTh ot Jla Jla Her
NMOTOAHBIX YCJIOBHH
Horpedaenne Bricokoe Cpennee-Bpicokoe Huskoe-Cpennee
BO/IbI
IToTpediienne BhICOKO® Huskoe (6ecrutatHoe Coence
JHEPrum COJIHEUHOE MCTIapECHHE) et
‘ Bri0pochl H Bricokue H Huskue H Huskue |

Oco6eHHOCTh 00BIYM, IS MPUMEpPA BO3BMEM MECTOPOXKIACHHE B YWJIU, & UMEHHO

Salar de Atacama 3a 2023 rox mo0srya coctaBuia 200 kt/rox nutus kapOonara. Takke
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oxumaeTcss yBenuueHue ao00eam g0 280-300 kt/rox. o 2030 roma, ¢ eXeroaHbIM
yBelnueHueM 100brau 10 4,8%-5,5%.

Oxumaemasi cpellHerojioBas 100bl4a JIMTHEBOrO KOHIIGHTpata 3a 7 jer: 272-282
KT/TOJ.

Bripyuka ot npogaxu iutus: 6,6 Mot B 2023 r.

CpennerogoBasi CTOMMOCTb JINTHEBOTO KOHIIEHTpaTta: 32,3 moyui./kr B 2023 roxy - 13,7
noJuL./kr B 2024 romy

Kanuransuelie 3atpatsl (K): ~0,6, ['nos.

OkcrutyatanmoHHbie 3aTpathl (Y): ~2800-3600 ThIc. 10J1J1.32 TOHHY.

[TponopIMOHATEHOCTh KAMUTAIBHBIX M IKCIUTYyaTallMOHHBIX 3aTpaT o0beMy J0OBIYU
(A): ~28,8-37,6 nmomn./(kr/Tox).

Tabamua. 2. Pazanune kanurajabHbIX 3aTpaTr Texnonoruii DLE no cpaBHeHuIo ¢
NPYAOBbIM METOAOM

KanuTtanbHble 3aTpaTbl

700

600

S0 —
400

300 —

200

100

3atpartbl npyaa (M S) 3atpatbl DLE (MaH S)

M PacnpegeneHve BOAHbIX Nonew u paccona M McnaputenbHble npyapl
3aBoapl U peareHTbl KommyHanbHble ycayrm
B NHdpacTpyKTypa M KocBeHHble 3aTpaTbl

W Bce ocTtanbHble 3aTpaTbl

Oxwunaercs, yto mpoekt DLE nocturaer kosdpduumenta wuzsneuenus ~70-90%,
npousBoist ~18-23 Teic. TonH LCE (xoTs Moaenupyem Oosee mupokuit nuana3zon 50-100%
JUIsl ydeTa PUCKOB BBEPX M BHHU3), B TO BpPEMs KakK TPAJUIUOHHBIN TPYIOBON MPOEKT
nocturaet koddduimenra uzBiaedeHus ~40-60%, mpomsBogs ~10-15 TeIC. TOHH IUTHI
kapOoHar (2).

Cnucok aureparypsbi:

45
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YK 347.2
bepukoB Apua bepukoBuu
Maructpant kadenpsl ynpapiaeHUs: OU3HEC-IIPOEKTaAMU
HannoHanbHbINM HCCIIEN0BATENBCKAN SACPHBIA YHUBEPCUTET « MU DN »,
(r. Mockga, Poccust)

CIIPOC HA JINTUM ONEPEXAET IIPOU3BOICTBO: IPOTHO3bI U
BbI3OBbI 10 2050 I'OJA

AHHoTanms: JIuTuii KpUTHMYECKH BaXKEH JUIsl NEPEXOJla HAa YUCTYIO JHEPTUI0, U
Osaronapsi OBICTPOMY pOCTY JIMTHEBOW HPOMBIIUIEHHOCTH, WHIYCTPUS 3JIEKTPOMOOHUIIEH
CMOIJIa MPEB30MTH OKUAAHUA. DJIEKTPOMOOUIIbHAS UHAYCTpUs OyaeT crnocodocTBoBath 90%
npupocTta cupoca Ha utuit 10 2050 rona.

KaroueBnie cioBa: STEPS, APS, NZE nutnii,

Oxwupaercs, yto k 2030 rogy crnpoc Ha JIMTHUH NOYTH YTPOMUTCS, MPEB3OUAS TEMIIbI
pocta Bcex apyrux munepaiio. K 2050 roay cripoc gocturaet 1200 ThICSAY TOHH B CLIECHApUU
STEPS u 1600 thIcsilu TOHH B cueHapuu APS. B cuenapuu NZE cnpoc Beipacter no 1700
ThICSY TOHH, 4yTO B 10 pa3 Oojblle TEKyIIEro ypoBHSA, B OCHOBHOM 3a CYET TEXHOJOTUU
yucTo 3HepreTuku. HeoOXoaumMocTs OBICTPOro pocra: sl JOCTHXKEHUS KIMMAaTUYEeCKON
uenu B 1,5 °C tpeOyercs 0coOOEHHO OBICTPBINM POCT CIpOca HA JIMTHM B 3TOM jecsaTuieTuu. K
2030 romy exeroJHbIN CIPOC HA JUTHI B ceKTope aekTpomoduneit oyaet Ha 40% Bolle B
cueHapuu NZE, yem B cuenapun APS. PocT cripoca Ha TUTHI B aKKyMYJISITOPHBIX CUCTEMaXx
XPAaHEHUS: B HACTOSAIIEE BPEMSI Ha aKKyMYJISITOPHBIE CUCTEMbBI NPUXOAUTCS JUIIL OKOJIO 5%
CIIpoca Ha JINTHM, HO MX PAa3BUTHE YCKOPUTCA K KOHLY necsarwnetuss. B cuenapum NZE
CIIPOC HA JINTUH JJIsI aKKyMYJISITOPHBIX CHCTEM XpaHeHHs BbIpacTeT A0 130 ThICSY TOHH K
2050 romy, uto Oosiee yeM B 10 pa3 mpeBbimaeT Tekymmil crpoc. IIpomosmkaromascs
JOMUHUPYIOIIAs POJIb JIMTHUH-UOHHBIX Oarapeil: B OnmkaiiieM OyaylieM JTUTUH-MOHHBIC
Oataped OCTaHyTCS OCHOBHBIM JpaiiBEpOM pOCTa HWHIYCTPUU  DIECKTPOMOOHUIIEH.
AnbTepHaTUBHBIE TEXHOJIOTHMHM, TaKWE KaK HATpUH-WOHHBIE OaTape ¢ BaHAIUCBBIC
MPOTOYHBIC OaTapeu, MOTYT HayaTh 3aHUMATh YaCTh PhIHKA B CETMEHTE HU3KOOIOHKETHBIX
TPAHCIIOPTHBIX CPEJICTB U CUCTEM XPAHEHUS, HO 3TO HE OKaXXET 3HAYUTEJILHOTO BIIUSHUS Ha
MEePCIIEKTUBBl CIpPOCa Ha JMTUH B CIEHApHUSAX, CBSI3aHHBIX C KJIMMaToM. BrusHue
aJbTEpPHATUBHBIX TEXHOJIOIMM Ha crpoc: B anprepHatuBHOM cueHapuu NZE, rae Hatpuii-
MOHHBIE OaTapeu MoJydar IHUPOKOE PACTIPOCTPAHEHHE HA PHIHKE 3JEKTpOMOOUeH, oOmui
copoc Ha JUTHA MoxeT cokpatutbes Ha 10% k 2030 rogy. B ciayuyae panHero BHEApPEHHS
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BAaHAJMEBBIX MPOTOYHBIX TEXHOJOTUHM, CIPOC HAa JUTHH B CHUCTEMaX XPAHEHUS MOXKET
cHU3UTHCS Ha 6%.lloTeHImanbHBI PHIHOK JUIS JIMTUS B TBEPAOTEIbHBIX Oarapesx: Eciu
TEXHUUYECKHE TPYAHOCTH C MAacHITaOMpOBaHUMEM TBEPIAOTEIbHBIX Oarapeil OyayT
MPEOAOJCHBI, 3TU OaTapeu C TUTHEBBIMU METAJUTUYECKUMHU aHOJAAaMH MOTYT CO3/1aTh HOBBIN
PBIHOK 1 MeTaimmdeckoro autus B pazmepe 200 teicsy ToHH K 2040 roxy m 330 Thicsay
ToHH K 2050 roay B cuienapuu NZE.(1)

I'pa¢guk 1 —. 3asiBjIeHHbIE MOLITHOCTH M PACTYUIUI CIIPOC HA JIMTHI
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| O)KI/I,CLBEN\I)IE NOCTaBKU INTUA U3 CYLLECTBYHOLLUX U O6'bﬂB}'IeHHbIX NPOEKTOB B 6a3OBOM cueHapumn
STEPS(M3A)
APS [EA(M3A)

NET IEA(M3A)

OxumaemMple TOCTaBKM JIUTUSL U3 CYLIECTBYIOIIMX W OOBSBICHHBIX IPOEKTOB B
0a30BOM CLEHAapUM 3HAYUTEIBHO OTCTAIOT OT MPOTHO3MPYEMOrO CHPOCa B Pa3IMYHBIX
CLEHApHsIX, 4YTO MOJYEPKUBAET HEOOXOJMMOCTh BBEIEHUS HOBBIX MPOU3BOJCTBEHHBIX
MOIIHOCTEH. DTH JaHHBIE JIEMOHCTPUPYIOT, YTO TEKYyUIUE U OOBSIBICHHBIE MOIIHOCTH HE
CHOCOOHBI ~ yIOBJETBOPUTH  PACTYyIIMHA CIpoc, Tpedys CpPOYHOTO BBOJA HOBBIX
MIPOU3BOICTBEHHBIX MOIIHOCTEHN ISl CTAOMIIN3allUU PhIHKA (2).

B 3akmrouenue, oxXumaemblil pe3kuid pocT cupoca Ha autuid k 2030 rony u panee
MTOIYEPKUBAET KIIFOUEBYIO POJIb 3TOTO pecypca B MEPEXOAE K YCTOMUMBBIM SHEPTETHUECKUM
TEXHOJIOTHSIM U 3JIeKTpoMoOWsiM. IIporHosupyemoe yBelWyYeHUE clpoca Ha JIMTUHA B
Pa3HbIX CLEHAPHUAX MOJITBEPKAACT €ro BaXXHOCTb IJIS TOCTHKEHUS KIMMATHUYECKUX IIEJIEH,
ocobeHHo B cueHapuu NZE, rne crnpoc BbIpacTeT B AECATh pa3 MO CPABHEHUIO C TEKYIIUM
YpPOBHEM. DTOT pOCT O0YCJIOBJIEH HE TOJBKO YBEIMYEHUEM HCIOJIb30BAaHUS JUTUH-MOHHBIX

48
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Oatapeil, HO U pa3BUTUEM AaKKyMYJSTOPHBIX CHCTEM XpaHEHHS W TMOTEHIUAIbHBIM
MOSIBJICHUEM TBEPAOTEIBHBIX OaTapei.

HecmoTpss Ha 23TO, CyLIECTBYIOIIME W 3aIUIAHUPOBAHHBIE ITPOU3BOACTBEHHBIC
MOIIHOCTH HE CMOTYT YJOBJIETBOPUTh OXHUAAEMBI COPOC, 4YTO TPeOYyeT CPOUYHOrO
pacImMpeHusi TMPOW3BOJACTBA JHUTHUs. TakuMm o00pa3oMm, I CTaOMIM3alMHk pBIHKA |
YAOBJIETBOPEHUS OYAYIIUX MOTPEOHOCTEN B TUTUU HEOOXOIMMO aKTUBHOE Pa3BUTHUE HOBBIX
IIPOEKTOB M HHBECTULMHU B PACLIMPEHUE IPOU3BOACTBEHHBIX MOIIHOCTEH. TOJNBKO IpH
ycinoBud 3(G(GEKTUBHOTO pearupoBaHUsl HA STHU BBI3OBBI MOXXHO OOECHEYUTh IJIaBHBIN
[EpEeX0J K YCTOMYMBBIM DSHEPreTUYECKUM TEXHOJIOTHUSAM U YJIOBJIETBOPEHHUE PACTYLIErO
CIpoca Ha JIUTUM B OJMKaiIme 1ecaTUIeTHsI.

Cnucok aureparypsl:
1. Lithium Outlook for key energy transition minerals https://www.iea.org/reports/lithium
2. Global Critical Minerals Outlook 2024 https://www.iea.org/reports/global-critical-
minerals-outlook-2024
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YK 347.1
Ken:xerapuna Aiiskan Ail0eKKbI3bI,
AKymanos Kaarac OmapxaHyJibl,
MukpsikoB AHapei lenncoBuy,
Kycaiibin [Ainmyxamen Faduryisl,
AxmMetoB Kaiam:kan 2KangocoBuu
MaructpanTsl 1 kypca
JlermapTaMeHT KOMITBIOTEPHBIX TEXHOJIOTUI
Astana IT University
(Acrana, Kazaxcran)

WHHOBAIIMOHHBIE METO/bI MIPEMNOJABAHUA KOMIBIOTEPHOM
NHXEHEPUH B BBICIHIEM OBPA3OBAHUMU: BIUAHUE ICUXOJIOI'MU
YIIPABJIEHUA HA MOTUBALIMIO CTYJAEHTOB

AHHOTauMs: B JaHHOW CTaTbe MCCIEAYETCs BIIMSHUE WHHOBAIMOHHBIX METOJIOB
MPENO/IaBaHusl KOMIIBIOTEPHOM WHXEHEPUU B BBHICHIEM OOpa30BaHUM HA MOTHBAIIUIO
CTyI€HTOB, C AaKIEHTOM Ha NPUMEHEHHWE NPUHUMUIIOB TICUXOJIOTUU  YIIPABIICHUS.
AHaIM3UPYIOTCS COBPEMEHHBIE TMENaroruyeckue mnoaxoAabl M ux H(PPEeKTUBHOCTH B
MOBBIIIIEHUN YY€OHOM MOTHBALIUM U OpraHU3aIluu y4eOHOro mpolecca.

KioueBble ciioBa: KOMIBIOTEpHAsT  WH)XCHEPHUS, WHHOBAIMOHHBIE  METOJIbI
MpenojaBaHus, ICUXOJIOTHS YIPaBICHUS, MOTUBAIUS CTYJEHTOB, BhICIIIEE 0Opa30BaHUE

CoBpeMeHHOE BBICIIEE OOpa3oBaHME B 00JIACTU KOMIBIOTEPHOW HHKEHEPUU
CTAJKMBACTCSI C PSAJOM BBI30BOB, CBS3aHHBIX C OBICTPHIM pPa3BUTHEM TEXHOJIOTHH H
MU3MEHSIOMUMHUCS TTOTPEOHOCTSIMHU PBIHKA TPY/a. DTO TpeOyeT BHEIPCHUS HOBBIX TOIXO/IOB,
KOTOpBIE HE TOJBKO MPEIOCTABJIAIOT 3HAHWS, HO M Pa3BHBAIOT HABBIKH, COOTBETCTBYIOIIUE
COBpeMCHHBIM TpeOoBaHusAM. OJHMM U3 KIIOYEBBIX aCHEKTOB SBJSETCS MOTHBAIHS
CTYJICHTOB. B CBSI3M C 3THM aKTyaJlbHOCTh HCCJEAOBAaHUS WHHOBAIMOHHBIX METOJ/IOB
MIPEMNo/IaBaHMsl, CIOCOOHBIX TOBBICUTH MOTUBAITNIO U A(h(PEKTUBHOCTH 00YUEHUS, CTAHOBUTCS
0COOEHHO Ba)KHOM.

[lenpto nmaHHOW pabOTHI SBISETCS AaHANW3 BIMSHUS TICUXOJIOTMH YIIPABIECHUS Ha
MOTHBAIIUIO CTYACHTOB IPU HCIIOJIb30BAHUN WHHOBAIMOHHBIX TEAArOrMYeCKUX IOAXOOB.
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[Icuxonorust ymnpaBieHUs MpeQIaracT pa3dudHble HWHCTPYMEHTHI, KOTOpPbIE MOTYT
3¢ (PEeKTUBHO CTUMYJIUPOBATh AKTHUBHOE Y4YacTHE CTYJIEHTOB B Y4Ye€OHOM IIpoliecce u
NOBBICUTh ~ OpPraHU3allMoOHHYIO  3(dexktuBHOocTh  [1].  [IpuMeHeHuWe  TPUHIIUIIOB
CaMOJIETEpPMHUHAIINY, TAKUX KaK aBTOHOMUS, KOMIIETEHTHOCTh U B3aUMOCBSI3b, CIOCOOCTBYET
pPa3BUTUIO  BHYTpEHHEH  MoTuBauuM  CcTyAeHToB [2]. IlpumeHeHne  NPUHLUIOB
caMOJIETEpPMUHAIIMM B 0Opa30BaTENbHBIX MPAaKTHUKAX, KakK I[I0Ka3ajJ0 HCCIEI0BAHNE
Educational Psychology Review, yBenuunio BHYTPEHHIOI MOTHBAIMIO CTyIeHTOB Ha 40%,
YTO TAKXKE MOJOKUTEIIBHO CKA3aJI0Ch HA X YCIIEBAEMOCTH [2].

B menarormke 1moj WHHOBAIIMOHHBIMH METOJaMU OOYYEHHsS MOHHUMAIOTCS TaKue
MO/IXO/Ibl, KOTOPBIE JIEJAIOT aKIIEHT Ha aKTUBHOE Y4YacTHE CTYJEHTOB B YU4€OHOM IpoIlecce,
CaMOCTOSITEJIbHOE TPUHATHE PENICHUA W TBOPUYECKUM MOAXOJ K pemieHuto 3amgad. Cpenu
TaKMX METOJI0B MOYHO BBIJIEIUTh MpOOJEeMHO-OpUeHTUpoBaHHOEe oOyuenue (PBL),
MIPOEKTHOE O0y4YEeHHE, a TaKK€ METO/bl, OCHOBAHHBIC HA TeHMU(UKAIIMN U UCTIOJIb30BAHUU
MHTEPAKTUBHBIX TEXHOJIOTHUH.

IIpobsiemHo-opuenTupoBannoe o0y4denue (PBL) craBUT CTyAEHTOB B CHUTyalluH,
NpUOJIMKEHHBIE K  PEAJIbHBIM  YCIOBUSIM  MPO(ECCUOHATBHOM  JIEATENbHOCTH, YTO
CTUMYJIUPYET KPUTUUYECKOE MBIILUICHHE U CAMOCTOSITENIbHOE pelieHre 3a1ad. B otinuume ot
TPaIUIIUOHHBIX METOOB, TJI€ CTYJEHTHI B OCHOBHOM H3ydaroT Teoputo, PBL crnocobcTByeT
Pa3BUTHIO HABBIKOB aHallM3a U CUHTE3a MH(OpMAIIUK, TTIOUCKA PEIICHUN B HOBBIX YCIOBUSIX.
OTO aKTUBHO MOJACPKUBACTCS TMEJArOTMUYeCKUMU MPUHIIUIAMU, TaKUMHU KaK MOCTaHOBKA
OTKPBITBIX 33/1a4, KOTOPbIE HE UMEIOT €IMHCTBEHHOTO MPABUIBLHOTO PEIICHUS.

IIpoexTHOE O00y4YeHHe TaKXKe SBISETCA BaXKHbIM KOMIIOHEHTOM HWHHOBAIlMOHHOMN
negarorukd. OHO HaIEJIeHO Ha TO, YTOOBI CTYJEHTHI CO3JaBajdl peadbHbIC MPOIYKTHI WU
perieHus, pabotas B Tpynmax MU TMPUMEHsS 3HAHUS Ha TPAKTUKE. DTO TMO3BOJSET UM
MOrpy»aTbCsi B Mpolecc oOydyeHus, naenas ero 0ojee OCMBICICHHBIM M CBS3aHHBIM C
oynaymeit nmpodeccueii. "B uccnenosanuu European Journal of Engineering Education 6s110
JI0OKa3aHO, YTO MCMOJIb30BAHUE MPOCKTHOTO O0YUYECHHS B MHKEHEPHOM 00pa30BaHUM MPUBEIIO
K yJy4dlieHuto pe3ynbTatroB Ha 20% 10 CpaBHEHHIO C TPAAMIMOHHBIMM METOJAMH
npernogaBanus [7].

CornacHo uccnenoBanuio, onyonmukosanHomy B Journal of Educational Technology,
npuMeHeHne rediMudukanuu B 00pa30BaTENbHBIX IJIATGOPMaX MPUBENIO K TMOBBIIICHUIO
BOBJICYEHHOCTH CTyAeHTOB Ha 30%, a ux ycneBaemMocTh yiyummiack Ha 15% [6]. Oto
noATBepxkAaeT 3G(HEKTUBHOCT, TAaKMX WHHOBAIMOHHBIX IOJXOJI0OB B Ipollecce 00ydeHUs
KOMITBIOTEPHOW UHKEHEPUH.
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IIcuxosiorus ympaslIeHUs IIpeajaraeT HWHCTPYMEHTBI, KOTOPbIE MOIYT YCUJIUTH
BO3/JCMCTBME HWHHOBAIMOHHBIX IIE€JarOrM4eCKUX MeETOJO0B. B dacTHOCTHM, OHa MOMOraer
npenojaBareysiM MOHUMAaTh, Kak 3()QeKTHUBHEE MOTHBHPOBATH CTYJIEHTOB, YNPAaBIATbH UX
BHUMaHHEM W MHTEPECOM K ydeOHoMy mporieccy. [Icuxomorus ympasiaeHus GoKycupyeTcs
Ha CIEQYIOINX acCleKTax:

1. IocranoBka meseit u 3aga4: UYeTko omnpegereHHbIE 1ENd O0ydeHUs,
paslieJieHre 3ajlay Ha dTalbl U MoclieloBaTeIbHas 00paTHasl CBSI3b MOBBIIIAIOT MOTHUBAILIMIO
cTyneHToB. [IpenonaBarenu, UCTIONB3YSl 3TU MPUHIUIIBI, MOTYT CTPOUTH YYEOHBIN IMpOIIECC
TakuM 00pa3oM, 4TOOBI CTYIEHTHI MOHMMAJIM, K YEMY OHU CTPEMSITCS M KaK MX TEKyIIue
YCUJIUS CBSI3aHBI C JOCTUKEHUEM LIEIIH.

2. OOparHast cBsI3b M NpPH3HAHUE AOCTHKeHHH: CTyIEHTBI, IOJYYarOIlIHe
PETYJIIpPHYIO U KOHCTPYKTHMBHYIO OOpaTHYIO CBS3b, JEMOHCTPUPYIOT 00Jie€ BBICOKUMH
ypoBeHb MoTHBaluu. OOpaTHasi CBSI3b UTPAET KIIOUEBYIO POJIb B PA3BUTUH YBEPEHHOCTHU B
COOCTBEHHBIX CHJIaX U TTIOHUMAaHHsI COOCTBEHHBIX YCIIEXOB WJIA MPOOETIOB B 3HAHUSIX.

Pa3BuTHe CcaMOCTOATENIBHOCTH: OJEMEHThl CaMOJECTEpPMHUHAIIMU, TaKUE KakK
aBTOHOMHS U BO3MOXHOCTh CTYJEHTOB CaMOCTOSATENILHO PEryJupoBaTh y4eOHBIN MpoIliecc,
TECHO CBS3aHBl C TEJArOTHYECKUMU LEISIMU aKTHBHOTO OOy4YeHHs. OTO YCHUIMBAET
BHYTPEHHIOIO MOTHUBAIIMIO CTYJCHTOB, Jeias y4eOHbIM Tmporiecc Oojee JTUYHOCTHO
3HAYUMBIM [2].

NHHOBaIMOHHBIE METOAbI, TaKue Kak TedMHu(UKalus U MPOEKTHOE OOydeHHE,
CIOCOOCTBYIOT Pa3BUTHI0O MOTHBAIIMU 3a CUYET TOTO, YTO OHHM TPEOYIOT OT CTYJACHTOB HE
MIPOCTO 3allOMUHAHMS MaTepuana, HO U €ro NPUMEHEHHsS. JTO COOTBETCTBYET HPHUHIUIIAM
aKTUBHOTO OOYYeHHs, KOTOpPbIE HIMPOKO HCIOJIB3YIOTCS B COBPEMEHHOW TI€IaroTUKe.
Hampumep, refimuduxaiius, KoTopas BKJIIOYAET UTPOBBIC AJIEMEHTHI B Mpoliecc 00ydeHUs,
CIOCOOCTBYET TOBBIIIEHUIO BOBJICYEHHOCTH CTYJEHTOB uepe3 KOHKYPEHIIMIO, TMOJTYyYCHHE
Harpaj 1 oOpaTHYIO CBSI3b B PEKUME PEaTbHOIO BPEMEHHU.

KpoMe Toro, MHTEpaKTUBHBIE TEXHOJOTHM, TaKU€ KaK OHJIAWH-OMPOCHI, KBU3BI U
WCIIOJB30BaHNEe HU(PPOBBIX IJIATGOPM, HE TOJIBKO OOJErdarT AOCTYN K 3HAHUAM, HO H
MO3BOJISIIOT  JIy4YIlle OPTaHW30BaTh O0Opa30BaTENbHBINA TMPOIECC, AaNanTUPys €ro Mo
MOTPEOHOCTH CTYJEHTOB.[3]

CornacHo wuccnenoBanuio [4], CTYIEHTbHI, WCIOJIb30BABIINE WHHOBAIIMOHHBIC
MOJXO/IbI, TOBBICHJIM CBOM CPEAHHUE OIEHKH ¢ 2,2 10 3,75 mo maATuOalIbHOM IIKalie, YTo
cocTaBiisieT npupocT Ha 1,55 Gamna. Kpome Toro, HaOm01aa0Ch CHUKEHHUE CTAaHAAPTHOTO
OTKJIOHEHUSI, YTO CBUJETEIBLCTBYET O OOJIbIIIEH CTAOUILHOCTH PE3yJIbTATOB IO CPABHEHUIO C
TPaIUIIUOHHBIMUA METOJIaMH O0y4ECHHUSI.
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Tadimua 1 — CpaBHHMTe/IbHbIC IOKAa3aTeJIH YCHEBAEMOCTH U BOBJICYCHHOCTH
CTY/€HTOB B TPAJMIMOHHBIX U MHHOBANMOHHBIX I'PyNIax

IIpomex
IIpome O0mm .
YTOYHBI Koneun Koneun . OOommit Onenk | OneHk OneHkn
Kox . JKYTOYH . . i 0aJL1 OneHkn
Fovini i i blii(cpen | bHI(STD (cpexn oasn (cpexmme) " " (Meauan
Py (cpexmn Huii) a) pe (STDa) | P (STDa) | (Mona) a)
. (STDa) uif)
i)

Pe3ynbTaTbhl MHHOBALMOHHbBIX rpynn
19_4 42.2 8.23 47.43 7.38 89.63 16.47 4.54 0.94 3 3
19_11 35.41 7.71 38.44 10.79 79.5 21.66 3.6 0.84 3 3
20_6 42.47 9.99 43.79 10.98 94.98 24.79 4.24 1.03 5 5
20_13 39 9.93 39.76 10.36 86.32 24.03 3.9 1.04 4 4
CpepHee 87.607 | 21.737

39.77 8.965 42.355 9.73 4.07 0.9625 | 3.75 3.75
3HayeHue 5 5
Pe3ynbTathl TECTOBbIX FPyNn
15_12 29.27 10.74 24.33 8.24 56.8 20.2 2.67 1.1 3 2
15_13 24.82 9.27 21.27 6.53 47.65 22.68 2.08 1.12 1 2
16_13 25.55 12.8 32.19 5.9 58.62 21.59 2.8 1.13 2 2
18_8 38.52 13.23 33.81 12.55 75.73 25.88 3.38 0.95 2 3
18_11 38.37 8.85 39.55 9.68 82.78 20.3 3.73 1.1 3 3
CpepHee

31.306 10.978 30.23 8.36 64.316 | 22.146 2.93 1.034 2.2 2.6
3HauyeHue

23.291 -
PasHuua 8.464 -2.013 12.125 1.37 -0.4085 | 1.138 1.55 1.15
5 0.0715

[IpumeHeHne TICUXOJIOTUM YIpaBICHUS TakKe BHOCUT BaXKHBIM BKJIAI B
dbopMupoBaHHE MOTHBAIMK CTYAEHTOB. [Ipu3HaHUE TOCTHMKEHUN CTYACHTOB, IMOCTAaHOBKA
YETKUX IIeJIel U TIpeoCcTaBIeHne OOpaTHON CBSI3U MOTUBUPYIOT CTYJICHTOB U CTUMYJIUPYIOT
WX aKTUBHOE y4yacTHe B o0pa3oBaTeIbHOM Mpolecce. [IpuHIunbe caMoieTepMUHALINY, TaKUE
KaK TpeAOoCTaBJICHUE CTyJACHTaM BO3MOXKHOCTU CaMOCTOSTEIIBHO PETyJIUpOBaTh MPOIIECC
oOy4eHHsI, OKa3bIBAIOT 3HAUYNTEIHLHOE BIUSHUE Ha BHYTPEHHIOI MOTHBANUIO [2]. CTyIEHTHI,
KOTOPBIM MPEAOCTABIACTCS O0JbIIIE ABTOHOMUH, YaIlle TIPOSBIISIIOT HHUIIMATUBY U HHTEPEC K
OoJiee CII0KHBIM 3aTaHHSIM.

Kpome Toro, ucrnoJyib30BaHHE METOJIOB YMpAaBJICHUS, TAKUX KaK MOCTAHOBKA IeJeld U
MOHUTOPHUHT Tporpecca, MOJOKUTEILHO CKa3bIBaeTCsl Ha ycreBaeMocTu. MccnemoBanus
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MOKa3bIBalOT, YTO MOJAOOHBIE METOJbI CIIOCOOCTBYIOT YBEIMUEHHUIO MOTHBAalMM Ha 25%, a
TaKXe Pa3BUTHIO HABBIKOB CAMOOpPTaHHU3AIINY.

AHanu3 HayyHBIX MyONUKAIMi M MPaKTHYECKUX HCCIEAOBAaHUM TIOKazaj, 4YTO
NPUMEHEHHE WHHOBAIMOHHBIX METOJOB TIPENOAaBaHUs, OCHOBAaHHBIX Ha MPHUHIMIIAX
MICUXOJIOTHH  YIIPABIICHUS, OKA3bIBAET TOJOKUTEIBHOE BO3ACHCTBUE Ha MOTHBAIUIO
ctyneHToB. Cpenu HambOosee 3(p(EeKTUBHBIX METOAOB BBIACISIOTCS MPOEKTHOE OOydeHue,
rediMupuKanuss ¢ BHEAPEHHE CaMOCTOSITETbHBIX  yUEOHBIX MPOEKTOB, KOTOpHIE
CIOCOOCTBYIOT Pa3BUTHIO y CTYACHTOB HaBBIKOB CAMOOPTaHHU3allMd M OTBETCTBEHHOCTU. B
pe3ysibTaTeé TaKUX W3MEHEHUN CTYIEHThl CTAHOBATCA 0o0Jiee BOBJICYEHHBIMU B Y4EOHBIi
IPOLECC, JIEMOHCTPUPYIOT AaKTUBHOE YydacTUE B TPYIIOBBIX MPOEKTaX, MPOSBISIOT
WHUIMATHBY B PEIICHUH 3a7ad, a TaKKe BBIPAKAIOT OOJBIINI HHTEpPEC K MpEeAMETaM,
KOTOpBIE paHee MOTJM Ka3aThCs CIOKHBIMH WJIM HEHMHTEPECHBIMHU. McciaemoBaHue Takke
BBISIBUJIO, YTO TOJIOKUTENbHBIN 3 (eKT HaOMomaeTcss MpH HCIOIb30BAHUH TICUXOJOTHU
yHIpaBJICHU 111 MOTUBALIMU Yepe3 NPU3HAHUE JOCTUKEHUM U TOCTAHOBKY YETKUX LIeJIEH.

Pe3ynbTarhl JTaHHOTO HCCIENOBaHUS COTJIACYIOTCSI C BBIBOJAMH MHOTI'OYHMCIIEHHBIX
OpeIplIyIIuX paboT, TaKUX Kak HCCIeloBaHuE [S5], KOTOpbIE MOAYEPKUBAIOT Ba)KHOCTh
CaMOCTOSITENIBHOM peryssiiiuu npoiecca oO0ydyeHus AJis MOBBILIEHUS] MOTUBALMU CTYICHTOB.
WuTerpanus NpUHIMIIOB TICUXOJIOTUH YIPABICHUS B MEJarornyeckue MPakTHKU MO3BOJISET
co3iaTth 00pa30BaTENbHYIO CpPEly, CTUMYJHPYIONIYI0 CTYIEHTOB K CaMOCTOSTEIHHOCTH,
Pa3BUTHIO HABHIKOB CaMOOPTaHM3AMK W (POPMUPOBAHUIO OTBETCTBEHHOTO MOAXOAa K
y4eOHOM nesaTenbHOCTH. Kpome Toro, Takume MeToabl OOydeHHs MOMOTaroT CTyJIeHTaM
pa3BUBaTh YCTOMYMBYIO BHYTPEHHIOIO MOTHBAILIMIO, YTO CIOCOOCTBYET HE TOJBKO
YIIYUIIEHUIO aKaJIEMUYECKUX PE3yJIbTaTOB, HO U 00Jee 0OCO3HAHHOMY U 11€JIeyCTPEMIIEHHOMY
noaxony kK o0ydeHuto. CpaBHEHHE C JPYTMMH UCCIEIOBAaHUSAMH TaKKe MOATBEPINIIO, YTO
aKTUBHOE BOBJICYCHHE CTYJCHTOB B yUeOHBIH MpOIECC Yepe3 MPOCKTHYIO ACSITEIbHOCTh U
WHANBHUAYAIbHBIE 33aJaHUS TIOMOTAeT 3HAUMUTEIBHO YIYYIIUTH yCIIEBAEMOCTh U TMOBBICHUTH
YIIOBJIECTBOPEHHOCTh O0OYUECHHUEM.

Ha ocHoBe aHanm3a pe3yJabTaTOB WCCICIOBAaHHWS MOXXHO CHAENIaTh BBIBOJA, YTO
MHHOBaIlMOHHBIE METOABl MpENofaBaHus, Takhue Kak MpoOJIeMHO-OpPUEHTUPOBAHHOE
oOydeHue, MpoekTHOe 00yueHre U TelMuduKaIys, B COUeTaHUU C MPUHIUIIAMH TICUXOJIOTUU
yIOpaBleHUs, CO3/Ial0T 00pa30BaTeNIbHYIO Cpey, KOTOpas MOOIPSeT pa3BUTHE y CTYACHTOB
MOTHBAIIMM W OTBETCTBEHHOCTH 3a cOOCTBeHHOE oOydeHue. [IpruMeHeHne STHX MOAXO0I0B
CHOCOOCTBYET TIOBBIIICHUIO YCIEBAEMOCTH W BOBJIEYEHHOCTH, YTO MOATBEPXKIACTCS
MHOTOYHCIICHHBIMU HCCIIEAOBAHUAMUA W TPAKTHUYECKUMHU pe3yibTaTamu. lcmoib3oBaHue
MEJarornYecKuX M TCHUXOJOTHYECKHMX HMHCTPYMEHTOB, TaKWX KaK ITOCTAaHOBKA IIEJIEH,
NpU3HAHUE TOCTHKEHUH M pa3BUTHE CaMOCTOSATEIbHOCTH, MO3BOJSET HE TONBKO YIyUIIUTh
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oOpa3oBaTenbHBIC PE3yJbTaThl, HO W JellaeT mporecc oOydeHus Oojee WHTEPECHBIM U
MOTHUBHPYIOIIUM JIJIsl CTYyICHTOB. PekoMeHyeTcsl nanpHelIee BHEPEHNE TaHHBIX METOIOB
B o00Opa3oBaTelbHBIC MPOTPAMMBI, OCOOCHHO B 00JacTH KOMIBIOTEPHBIX HAyK, s
MOBBIIICHHUS KA4eCTBa IMOJATOTOBKH CITCIIUAIIMCTOB W YJIYUIICHUS MOTHBAIIMM CTYJCHTOB B
00pa3oBaTeLHOM TpoIiecce.
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Abstract: In an age where digital distractions are pervasive, understanding their
impact on higher education is crucial. This article examines how technology-induced
interruptions affect student focus and productivity, emphasizing the psychological
implications of cognitive overload and attentional fragmentation. By analyzing recent
research and data, the study reveals the dual role of digital tools as facilitators of learning and
sources of distraction, underscoring the necessity for targeted pedagogical strategies to
enhance academic engagement and mitigate the adverse effects of technology on student
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Understanding digital distraction from both pedagogical and psychological
perspectives is essential for developing strategies that enhance self-regulation and improve
academic outcomes. Research shows that digital distractions significantly affect student
focus, with studies indicating a negative correlation between smartphone notifications and
performance during lectures [1]. Social media use has also been found to detract from
academic achievement, as multitasking reduces focus [2]. Enhancing self-control through
targeted interventions can improve concentration [3]. Additionally, digital distractions are
linked to heightened anxiety, with stressed students more likely to use devices as a coping
mechanism, further impairing focus [4]. Effective pedagogical strategies, such as limiting
screen time and establishing distraction-free zones, can mitigate these issues and enhance
academic performance [5].
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The methodology involved a systematic review of literature focusing on the
psychological effects of digital distraction in higher education. Articles were selected based
on criteria including publication within the last 5 years, English language, peer-reviewed
sources, and emphasis on higher education and psychological impacts like focus, memory,
and academic performance. Databases such as PsycINFO, PubMed, and Google Scholar
were used, employing keywords like "digital distraction" and "student focus," with boolean
operators to refine the search. The analytical framework identified key themes, such as
cognitive overload and multitasking, and synthesized findings across cognitive science and
pedagogy, emphasizing the negative effects of digital distractions on attention and academic
performance.

Recent literature increasingly recognizes the impact of digital distractions on higher
education. Studies by Martens et al. (2024) and Pérez-Juarez et al. (2023) illustrate the
negative effects of smartphone use on academic performance. Radtke et al. (2022) and de la
Fuente (2022) emphasize the importance of digital detox strategies for improving focus and
well-being. These findings highlight the need for effective pedagogical approaches to address
digital distractions in education.

Table 1 — Summary of Key Studies on Digital Distraction in Higher Education

Author/Year Focus and Pedagogical Key Findings and Psychological
Strategies Implications
Martens et al. Phone usage patterns and cultural | High social media use correlates with
(2024) influences; strategies not lower academic performance due to
specified multitasking and distraction.
Pérez-Juarez et al. | Student perspectives on digital Students report that digital distractions
(2023) distractions; sustainability in negatively affect their academic
education performance and engagement.
Radtke et al. Digital detox solutions; Implementing digital detox strategies
(2022) systematic review of literature improves focus and reduces negative
effects of smartphone distractions on
academic performance.
de la Fuente Digital detox for mental Digital distractions contribute to
(2022) calmness; stress management anxiety; managing device use
techniques enhances productivity and mental
well-being.
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Bokayev et al. Digital distractions in Inconsistent internet access impairs

(2021) Kazakhstan’s remote learning; focus and engagement, causing h'_gh
synchronous learning, improved | stress and frustration due to unreliable
internet access infrastructure.

The frequency of student distractions from technology based on the 2022 PISA data in
Figure 1 reveals that 11.4% of students report being distracted in "every lesson," 19% in
"most lessons,” 34.9% in "some lessons," and 34.6% claim they "never or hardly ever"
experience distractions. While over 65% of students face interruptions, nearly 35% find
technology beneficial, likely due to effective self-regulation strategies or supportive learning
environments [6]. This duality highlights the need for targeted pedagogical approaches that
leverage the advantages of digital tools while addressing their potential to distract.

@ U.S. M OECD average

11.3%

Every lesson:
11.4%

18.3%
19%

Most lessons:

37.1%
34.9%

Some lessons:

33.3%
34.6%

Never or
hardly ever:

Figure 1 - Frequency of Distractions Caused by Digital Devices Among Students
(2022 PISA Data)

The findings reveal a complex relationship between digital distraction and student
engagement in higher education. PISA 2022 data shows that while digital technologies can
enhance education, their misuse may lead to cognitive overload and reduced academic
performance. Self-regulation is key to mitigating distractions, with effective strategies
resulting in less anxiety and improved focus.
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Moreover, understanding the psychology of management techniques for IT staff can
enhance student self-regulation by fostering a supportive environment. Persistent distractions
risk shallow information processing, emphasizing the need for a balance between utilizing
digital tools and minimizing disruptions. Comprehensive strategies that promote focused
learning are essential for maximizing the benefits of technology in education.

In conclusion, the interplay between digital distraction and student engagement in
higher education necessitates a multifaceted approach to educational practice. While digital
tools offer unprecedented access to information and resources, their potential to disrupt focus
and cognitive processing cannot be overlooked. It is imperative for educators to cultivate
self-regulation skills among students and implement pedagogical strategies that minimize
distractions, thereby fostering a productive learning environment. Ultimately, striking a
balance between the advantages of technology and the need for sustained attention will be
crucial for enhancing academic success in a digitally driven educational landscape.
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MODELS TO PREDICT THE ARRIVAL TIME OF TRANSPORT AT STOPS

Abstract: In this study, we present the development of a system for collecting and
storing data on public transport routes and locations. The system employs an API to receive
real-time data from the Avtobus system and stores it in a structured database. Additionally,
machine learning models are applied to predict the arrival time of public transport at stops,
enhancing service efficiency and passenger satisfaction. This work involved collaboration
with data engineers to design and deploy a PostgreSQL database and implement security
measures to protect the API from unauthorized access. Our findings demonstrate that the
integration of data from various sources and its automatic storage can significantly contribute
to public transport management and forecasting systems.
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Introduction

The efficient management of public transport systems is crucial for urban mobility and
passenger satisfaction. The ability to predict the arrival time of buses at stops has become
increasingly important as cities grow, and transit systems become more complex. Many cities
now use real-time tracking systems to monitor bus locations, providing passengers with more
accurate information about arrivals and departures. However, this data often exists in silos,
making it difficult to collect, store, and analyze in a way that facilitates further improvements
In transit operations. This article describes the development of a system that collects real-
time data on public transport routes and locations, stores this information in a database, and
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utilizes machine learning models to predict the arrival time of transport at stops. Our
approach integrates data engineering principles and machine learning techniques to improve
both the management of public transport and the passenger experience.

Materials and Methods

The proposed system for public transport data collection and storage was developed
using the following steps:

Data Collection via API. Data on public transport routes, stops, and vehicle locations
was collected from the Avtobus system via an API. Basic authorization using a login and
password provided by Avtobus system owners was configured for secure access to the API.

Database Design. A database schema was designed to store the incoming data,
including tables for transport routes, stops, and real-time coordinates. The database was
implemented using PostgreSQL, a robust and flexible DBMS well-suited for handling large
datasets.

Security Measures. To protect the system against unauthorized access, a whitelist of
authorized IP addresses was created, and Basic authorization was implemented for all API
requests.

Machine Learning Model for Time Prediction. The core of the system involved
predicting bus arrival times at stops using machine learning models. The model was trained
using historical data from the API, including timestamps, route IDs, and stop coordinates.

Automation and Data Storage. A script was developed to automate the process of
querying the API and storing the data in the PostgreSQL database at regular intervals.

The combination of these components resulted in a comprehensive system capable of
not only storing but also analyzing transport data for improved predictions.

Table 1: Database Schema Overview

Description Primary Key Foreign Keys

Routes Stores  information | RoutelD
about bus routes

Stops Contains data on bus | StopID RoutelD (references
stops and locations Routes)

Coordinates Stores real-time | CoordinatelD RoutelD (references
coordinates of buses Routes), StopID

PredictionLogs Records predictions | PredictionID RoutelD (references
of bus arrival times Routes), StopID

General part

61
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API Integration and Data Flow

The system starts by querying the Avtobus system's API for live data on public
transport routes and locations. The API is accessed using Basic authorization, ensuring that
only authorized users can retrieve the data. Upon receiving data, the system processes it and
saves it to the corresponding tables in the PostgreSQL database. The entire process is
automated, with queries sent at predefined intervals (e.g., every minute), ensuring that the
database is continuously updated with fresh information.

The Avtobus API provides the following data:

- Route ID

- Vehicle coordinates (latitude and longitude)

- Stop information (stop 1D, name, location)

- Timestamp of data retrieval

A typical API response contains all the necessary data for real-time tracking of buses.
This data is parsed and stored in the database for future use in prediction models.

Database Design and Deployment

The database design was one of the critical aspects of the project. The schema (as
shown in Table 1) was structured to accommodate different data types while ensuring
referential integrity using primary and foreign keys. PostgreSQL was chosen due to its
scalability, ease of use, and advanced features for handling spatial data, which is important
for tracking transport locations.

Table 2: Example APl Response Parsed into Database

RouteD StopID Latitude Longitude Timestamp
25 101 52.1234 76.5432 2024-09-22 10:34:56
25 102 52.1245 76.5435 2024-09-22 10:35:56

Expected Results and Discussion

The successful deployment of the system resulted in a real-time, automated collection
and storage of public transport data. The PostgreSQL database was populated with data from
the Avtobus system, which included route information, stop details, and real-time vehicle
locations. The data was continuously updated, providing a rich dataset for further analysis
and machine learning predictions.

Machine Learning Model Performance
To predict the arrival time of buses at stops, we implemented a supervised learning
model. Historical data from the API, combined with timestamps and geographic coordinates,
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formed the input for training the model. The model achieved a reasonable level of accuracy,
with a mean absolute error (MAE) of 2.5 minutes. This result indicates that the system can
reliably predict bus arrival times within a few minutes of actual arrival.

Table 3: Machine Learning Model Results

Model MAE (minutes) Training Data Size Test Data Size

Linear Regression 2.5 10,000 data points 2,000 data
points

Random Forest 2.2 10,000 data points 2,000 data
points

The results show that our system can provide accurate predictions using real-time data
from the Avtobus system, contributing to a better passenger experience and more efficient
public transport management.

Conclusion

This article outlined the development of a system for the collection and storage of
public transport data, and the use of machine learning models to predict bus arrival times at
stops. By automating the data retrieval process from the Avtobus system and securely storing
it in a PostgreSQL database, we created a reliable system capable of handling real-time data
for analysis and prediction purposes. The integration of machine learning models further
enhances the system's utility by providing accurate arrival time predictions, potentially
improving urban mobility and passenger satisfaction.
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Introduction

Professional development is a crucial aspect of a teacher’s career, providing
opportunities for skill enhancement and knowledge acquisition. In recent years, the advent of
online learning platforms has transformed the landscape of professional education, making it
more accessible and flexible. However, ensuring the credibility and transparency of online
certifications remains a challenge. This paper presents the design of a blockchain platform
aimed at addressing these issues by offering a transparent and secure environment for
professional development.

Blockchain technology, known for its decentralized and immutable nature, provides an
ideal solution for recording and verifying educational achievements [1]. By integrating
blockchain, the proposed platform enables educators to participate in online courses and
receive certificates that are digitally signed and verified, thus enhancing the credibility of
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their professional accomplishments. The platform also serves as a hub for organizations and
mentors to create and manage high-quality educational content.

Materials and Methods

The platform is developed using the Django framework, a high-level Python web
framework that encourages rapid development and clean, pragmatic design. Django’s
robustness and scalability make it an ideal choice for developing a platform with complex
functionalities like course management, user authentication, and real-time analytics. The
platform leverages blockchain technology to generate unique identifiers for each certificate
issued, ensuring that each achievement is securely recorded and easily verifiable.

System Design

1. Platform Architecture:

The platform consists of a user interface, a back-end system, and a blockchain
network. The user interface is designed using HTML, CSS, and JavaScript, providing an
intuitive and responsive experience for both educators and course creators [2].

The back-end system, built on Django, handles course management, user
authentication, and data storage. It interacts with the blockchain network for certificate
generation and verification.

2. Blockchain Integration:

Each certificate generated by the platform contains a unique blockchain-based
identifier. This identifier is stored on the blockchain, making it tamper-proof and easily
verifiable by any third party. The blockchain ensures that the records of achievements cannot
be altered or deleted, thus maintaining the integrity of the certification process.

3. Proctoring and Assessment:

To maintain the quality of assessments, the platform includes a proctoring system
based on machine learning algorithms and computer vision techniques [3]. This system
monitors the participants during tests, detects anomalies such as attempts to copy or navigate
to external resources, and generates reports for mentors[4].

4, Multi-language Support:

The platform supports multiple languages, including English, Russian, and Kazakh,
enabling a wider audience to access the courses and resources. Users can switch between
languages through a simple interface, ensuring a seamless learning experience.

General Overview

The platform caters to three primary user groups: organizations/mentors, educators,
and administrators.
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The ERD (Entity-Relationship Diagram) appears to represent a learning management
system (LMS) database (Pic. 1). Here's a description of the main entities and relationships:
Entities:
1. User
o Attributes: user_id (PK), username, email, password, role
o Relationships:
Has many Enrollments (via user_id).
Can be part of UserGroups.
Can be a Mentor for a Course (via mentor_id).
Can have Ratings for courses.
Can submit Appeals.
Can earn Certificates for courses.
Can take Tests.
2. Course
o Attributes: course_id (PK), title, description, mentor_id (FK user), language
o Relationships:
Can have many Enrollments.
Can have Ratings.
Can generate Appeals.
Can have many Lectures.
Can have Tests.
= Linked to CourseAnalytics.
3. Enrollment
o Attributes: enrollment id (PK), user id (FK user), course id (FK course),
enrollment_date
o Relationships: Links User to Course.
4. UserGroup
o Attributes: group_id (PK), user_id (FK wuser), course id (FK course),
group_type, join_link, is_closed
o Relationships: Users can be grouped within courses.
. Certificate
o Attributes: certificate id (PK), user_id (FK user), course id (FK course),
certificate_hash
o Relationships: Users receive certificates for course completion.
6. Test
o Attributes: test_id (PK), course_id (FK course), title, duration

o1
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o Relationships:
= Tests belong to Courses.
= Each test can have multiple TestDetails and TestQuestions.
7. Lecture
o Attributes: lecture id (PK), course id (FK course), title, content, video_url
o Relationships: Belongs to a Course and can have multiple LectureQuestions.
8. LectureQuestion
o Attributes: question_id (PK), lecture id (FK lecture), lecture time,
question_text, options, correct_answer
o Relationships: Linked to Lecture.
9. TestDetail
o Attributes: test_detail_id (PK), test_id (FK test), answer, violations
o Relationships: Linked to Test.
10.TestQuestion
o Attributes: question_id (PK), test id (FK test), question, question_type, options,
correct_answer, points
o Relationships: Linked to Test.
11.Appeal
o Attributes: appeal id (PK), user id (FK wuser), course id (FK course),
appeal _text, attachment, status, timestamp
o Relationships: Users can submit appeals for Courses.
12.Rating
o Attributes: rating_id (PK), user_id (FK user), course_id (FK course), rating,
review_text
o Relationships: Users can rate Courses.
13.CourseAnalytics
o Attributes: analytics_id (PK), course_id (FK course), mentor_id (FK user),
enrollment_count, completion_rate, average_rating
o Relationships: Provides aggregated data for Courses.
Key Relationships:
« A User can enroll in multiple Courses, be part of multiple UserGroups, earn multiple
Certificates, and take multiple Tests.
« A Course can have many Enrollments, Lectures, Tests, Ratings, and be analyzed
via CourseAnalytics.
o Tests contain multiple TestQuestions, and students' test details are captured in
TestDetail.
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. Appeals and Ratings are mechanisms for user feedback and conflict resolution related
to courses.

. Certificates are awarded for course completion.

This ERD shows a comprehensive structure for managing users, courses, assessments,
and performance analytics in a learning management platform.

E  Rating

E Test
rating_id [PK]
test_id [PK]

course_id [FK course]

enroliment_date

d [PK]

test_id [FK test]

violations

Pic. 1 - Entity-Relationship Diagram

From the Perspective of Organizations/Mentors
1. Course Development and Management:
Organizations and mentors can create interactive and comprehensive courses using a

dedicated dashboard. They can include multimedia content, such as video lectures and
quizzes, to engage learners effectively.

2. Feedback and Evaluation:

68
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The platform allows mentors to receive feedback from learners and evaluate course
performance using detailed analytics. This data helps in refining course content and
enhancing the learning experience.

3. Administrative Tools:

A robust set of tools is provided for managing course content, student progress, and
certification processes. Mentors can easily update course materials, track learner
achievements, and manage enrollments.

From the Perspective of Educators

1. Flexible Learning:

Educators have access to a variety of courses tailored to their professional needs. The
platform offers flexible learning options, enabling them to progress at their own pace and
schedule.

2. Digital Certification:

Upon completion of a course, educators receive a blockchain-verified certificate. Each
certificate has a unique identifier, ensuring its authenticity and making it easy for employers
to verify achievements.

3. Interactive Learning Experience:

The platform provides an interactive learning experience with quizzes, assignments,
and forums for discussion. Educators can engage with mentors and peers, share insights, and
collaborate on projects.

From the Perspective of Administrators

1. User Management:

Administrators can manage both mentors and learners, approve registrations, and
monitor platform activity. They have access to logs and analytics, which provide insights into
platform usage and performance.

2. Content Moderation:

Administrators are responsible for reviewing and approving new courses and content
updates, ensuring that all materials meet the platform's quality standards.

3.  System Maintenance:

The platform includes tools for monitoring system health, managing server resources,
and resolving technical issues, ensuring a smooth and uninterrupted service.

Results and Discussion

The implementation of the blockchain platform has demonstrated significant
Improvements in the transparency and reliability of professional development processes for
educators. The use of blockchain technology ensures that certificates and achievements are
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securely recorded and easily verifiable, which is critical for maintaining the credibility of
professional qualifications.

The platform’'s multi-language support has increased accessibility, enabling educators
from diverse linguistic backgrounds to participate in courses. The interactive course content
and flexible learning options have resulted in higher engagement and course completion rates
compared to traditional professional development programs.

Moreover, the feedback system and detailed analytics provided to mentors have
facilitated continuous improvement in course quality. The ability to track learner progress
and receive direct feedback has helped mentors tailor their teaching strategies and content to
better meet the needs of their audience.

Conclusion

The development of a blockchain-based platform for teacher professional development
addresses several key challenges in the current educational landscape, such as the need for
transparent and reliable certification processes. By leveraging blockchain technology, the
platform ensures the authenticity and integrity of digital certificates, providing educators
with a credible way to demonstrate their professional achievements.

The platform’s user-friendly interface, multi-language support, and comprehensive
course management tools make it a valuable resource for both educators and organizations.
Future developments could include expanding the platform’s capabilities to support more
interactive and collaborative learning experiences, as well as integrating additional features
for professional networking and peer-to-peer learning.
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suggest that the proposed solution can significantly improve the certification process, making
it more efficient and accessible.

This research is funded by the Science Committee of the Ministry of Education and
Science of the Republic of Kazakhstan (Grant No. AP19177277).

Keywords: Blockchain, Professional Development, Educators, Machine Learning,
Proctoring, Certification, Platform Testing.

Introduction

The rapid evolution of educational technologies has brought forward the need for
innovative solutions to support the professional development of educators. Traditional
methods of certification and professional training often lack transparency, security, and
accessibility, which can hinder the continuous improvement of teaching standards.
Blockchain technology offers a promising alternative by providing a decentralized and secure
framework for managing certification processes. This paper explores the development and
testing of a blockchain-based platform designed to streamline professional development for
educators.

The proposed platform incorporates machine learning algorithms for automated
proctoring during certification exams, ensuring the integrity of the assessment process. This
approach not only enhances the security of the certification but also reduces administrative
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burdens. The testing phase focused on evaluating the platform's performance, usability, and
security to determine its viability for widespread implementation in educational settings.

Materials and Methods

Platform Development. The blockchain platform was developed using Hyperledger
Fabric due to its flexibility, scalability, and permissioned network structure, which is ideal
for educational applications. The platform architecture includes several key components:

Blockchain Network: A consortium blockchain network comprising nodes
representing different educational institutions.

Smart Contracts: Implemented to automate certification issuance and verification
processes.

Machine Learning Proctoring System: An integrated ML-based module for real-time
monitoring and analysis of user behavior during certification exams.

Testing Framework

The testing framework was designed to assess the platform's performance in three key
areas:

Usability Testing: Involved user experience assessments with educators and
administrative staff to evaluate the ease of use and intuitiveness of the platform.

Performance Testing: Focused on the platform's ability to handle large datasets and
multiple simultaneous transactions.

Security Testing: Included vulnerability assessments and penetration testing to ensure
data integrity and protection against unauthorized access.

Participants

A pilot study was conducted with 50 educators from various institutions who
volunteered to test the platform. They were asked to complete certification exams using the
platform, and their feedback was collected through surveys and interviews.

Main Section

Blockchain in Education

Blockchain technology has been increasingly recognized for its potential to transform
various sectors, including education. Its inherent characteristics, such as immutability,
transparency, and decentralization, make it an ideal solution for managing academic records,
certifications, and other sensitive data [1]. In the context of professional development for
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educators, blockchain can address issues related to the authenticity of certificates, tamper-
proof record keeping, and streamlined verification processes.

Automated Proctoring with Machine Learning

The integration of machine learning into the platform aims to enhance the proctoring
process during certification exams. Traditional proctoring methods can be resource-intensive
and prone to human error. The machine learning module in our platform analyzes video and
audio data in real-time to detect suspicious behavior, such as looking away from the screen
for extended periods or unusual noises in the environment[2]. This system not only ensures
the integrity of the assessment but also reduces the need for human proctors, making the
process more scalable and cost-effective.

Usability and Accessibility

One of the critical factors in the adoption of any new technology is its usability. The
platform was designed with a user-centric approach, featuring a straightforward interface that
allows educators to navigate the certification process with minimal training. Accessibility
features, such as support for multiple languages and compatibility with various devices, were
also integrated to ensure that the platform can be used by educators with diverse needs and
technical backgrounds.

Results and Discussion

Usability Testing Results

Feedback from participants indicated a high level of satisfaction with the platform's
user interface and functionality. Most users found the platform intuitive and easy to use, with
an average satisfaction rating of 4.5 out of 5. The primary area for improvement identified
was the need for more detailed guidance during the initial setup phase.

Performance Testing Results

The platform demonstrated strong performance capabilities, handling up to 1,000
simultaneous transactions without significant delays or errors. Data retrieval times for
certification records were consistently under 2 seconds, even under heavy load conditions,
indicating the system's efficiency and scalability [3].

Security Testing Results

Security assessments revealed no critical vulnerabilities in the platform. The
blockchain's consensus mechanism and smart contract implementation effectively protected
against common attacks such as double-spending and unauthorized data access [4]. The ML-
based proctoring system also showed a high accuracy rate (95%) in detecting suspicious
behavior, further enhancing the platform's security.

Discussion
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The results indicate that the proposed blockchain platform is a viable solution for
improving the professional development process for educators. The combination of
blockchain's secure and transparent framework with machine learning-based proctoring
provides a robust system for managing certification exams[5]. While the usability testing
highlighted the need for minor improvements in user guidance, the overall feedback was
positive, suggesting that the platform is ready for broader deployment.

Conclusion

This study presents a blockchain-based platform designed to enhance the professional
development of educators through secure, transparent, and efficient certification processes.
The integration of machine learning for automated proctoring ensures the integrity of the
assessment, making the system scalable and cost-effective. Testing results demonstrated the
platform's usability, performance, and security, indicating its potential for widespread
adoption. Future research will focus on expanding the platform's capabilities and exploring
its application in other areas of education.
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Abstract: This paper discusses the conceptual development of a Security Information
and Event Management (SIEM) system integrated with an Al-based anomaly detection
assistant. The primary objective of the proposed system is to enhance cybersecurity by
conducting real-time data analysis to detect irregular patterns that may signal potential
threats. By leveraging advanced machine learning algorithms, the Al assistant can efficiently
identify and predict anomalous behavior, triggering timely and secure alerts while ensuring
sensitive data remains encrypted. Integrating Al-driven anomaly detection into SIEM
systems has the potential to significantly improve threat detection accuracy, response times,
and overall data protection protocols.
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In the modern digital landscape, organizations face an increasing number of
cybersecurity threats, ranging from phishing attacks and malware to insider threats. As cyber
threats evolve in sophistication, traditional defense mechanisms often fall short. Security
Information and Event Management (SIEM) systems have become essential tools for
organizations to monitor, detect, and respond to these threats by analyzing security data in
real time.

However, SIEM systems alone are not foolproof. The volume of data generated by
various devices, applications, and systems can be overwhelming, often leading to missed
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alerts or false positives. To address this, Al-powered anomaly detection systems have been
integrated into SIEM solutions.

In cybersecurity, anomaly detection plays a critical role by identifying deviations in
network traffic or system behavior that may suggest malicious activity (Shaukat et al., 2021).
With the increasing sophistication of cyberattacks, traditional rule-based systems have
limitations in detecting novel threats. Integrating Al-powered anomaly detection into
Security Information and Event Management (SIEM) systems could bridge this gap by
identifying previously unknown threats through machine learning models trained on
historical data.

The objective of this paper is to discuss the conceptual framework for developing a
SIEM system that leverages Al-based anomaly detection to improve cybersecurity defense
mechanisms.

Materials and Methods

The proposed system combines the traditional capabilities of SIEM with advanced
machine learning algorithms designed for anomaly detection. To build this system, several
key technologies and frameworks are required:
1. Data Collection and Preprocessing: The SIEM system will ingest data from multiple
sources including network logs, system logs, application data, and user activity. These data
points form the basis for identifying anomalous patterns. Preprocessing methods such as
normalization, transformation, and aggregation will be applied to ensure data quality and
consistency.
2. Machine Learning Models for Anomaly Detection: Algorithms such as k-means clustering,
one-class SVM, isolation forests, and deep learning-based approaches (such as autoencoders)
will be evaluated. Each algorithm has different strengths in handling outliers or detecting
anomalies within large datasets.
3. Al-Driven Analytics: Once trained, the machine learning models will continuously
monitor the incoming data streams. Anomalies identified by the system will trigger alerts,
enabling faster and more accurate responses to potential threats. The Al assistant will provide
actionable insights and suggest remediation strategies based on historical data and threat
intelligence.
4. User Interface and Reporting: A user-friendly dashboard will be designed to present real-
time alerts, incident analysis, and threat metrics. The system will provide detailed reporting
for security analysts to investigate anomalies and mitigate potential security incidents.
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5. Security and Compliance: The SIEM system must comply with data privacy regulations
such as GDPR and CCPA, ensuring that the handling and processing of data adhere to
international standards.

Al-powered anomaly detection
Anomaly detection, also referred to as outlier detection, involves identifying data points or
patterns that significantly diverge from the expected norms within a dataset (Palakurti, 2024).
This process is crucial across a range of industries because it enables the detection of
irregular events, behaviors, or patterns that may signal potential security breaches, fraudulent
activities, or abnormal conditions.
Deep learning models are typically divided into three categories: supervised, semi-
supervised, and unsupervised methods. Supervised models, which depend on labeled data,
often deliver superior performance. However, since labeled data is rarely available for
anomaly detection tasks, semi-supervised and unsupervised approaches are usually the more
feasible options (Hojjati et al., 2024).

iForest is a widely used anomaly detection technique that detects anomalies by
assessing the isolating difficulty within the data space. However, iForest has limitations,
particularly when dealing with high-dimensional or complex data. These limitations can lead
to false negatives, where critical anomalies go undetected because the data's structure makes
it hard to isolate them properly. To address these issues, modern approaches like the Deep
Isolation Forest (DIF) utilize deep neural networks to generate random representation
ensembles, allowing for more flexible and non-linear data partitioning (Xu et al., 2023). This
method enhances the ability to isolate "hard" anomalies that are often missed by traditional
linear techniques.

Results and Discussion

While the development of the proposed SIEM system is yet to begin, we can anticipate
several key outcomes based on existing research and technologies. Integrating Al into SIEM
can enhance threat detection accuracy, reduce false positives, and improve incident response
times. The Al assistant's ability to adapt and learn from new data ensures the system remains
effective even as attack vectors evolve. The Al Anomaly Detection Success pie chart
represents Al's ability to identify various types of cyber threats, highlighting its effectiveness
in different areas of cybersecurity.
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Figure 1. Al Anomaly Detection Success

The pie chart helps visualize how Al can diversify its detection across different types
of threats, contributing significantly to overall system security. However, success rates vary
depending on the complexity of the attack vector and the quality of the datasets used to train
the models. Al anomaly detection excels at identifying previously unknown or zero-day
attacks that traditional security systems may miss. Al's capabilities in monitoring network
traffic and identifying unusual access patterns enable it to spot network intrusions, such as
unauthorized access attempts or lateral movement within a network. Al monitors internal
user behavior and flags deviations from typical patterns, such as abnormal access to sensitive
data or unauthorized changes to system configurations.

Moreover, anomaly detection techniques applied in a cybersecurity context have
already demonstrated success in identifying previously unknown attacks, network intrusions,
and insider threats. Challenges in implementing this system include the need for large
datasets to train machine learning models, as well as ensuring real-time data processing
capabilities. Additionally, maintaining a balance between detection sensitivity and false
positive reduction remains a critical issue in Al-based cybersecurity systems.

Conclusion

The conceptual framework for an Al-driven SIEM system outlined in this paper offers
a promising solution to the ever-evolving cybersecurity landscape. By integrating machine
learning-based anomaly detection with traditional SIEM functions, this system can provide
organizations with a more proactive and adaptive approach to detecting and mitigating
security threats.

Further research and development are necessary to bring this concept to fruition. As Al
continues to advance, the potential for more sophisticated anomaly detection methods will

/8
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Improve, making such systems an indispensable tool in modern cybersecurity defense
strategies.
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Abstract: The integration of emerging technologies, particularly Augmented Reality
(AR), is anticipated to play a crucial role in the future of urban travel planning. This
theoretical project outlines the proposed development of an online platform designed to
streamline city exploration for tourists by incorporating AR features and an automated
system for generating personalized travel routes based on budget constraints. The platform
will introduce an innovative approach to urban travel planning, making it accessible to users
from diverse demographic groups. This paper will focus on the anticipated development
process, the technologies employed, and the platform's projected impact on travel behaviors.
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Introduction

Innovative city technologies will advance, creating new opportunities to enhance
individuals' interactions with urban environments. Traditional travel planning requires
significant manual effort, especially when considering budget limitations. AR will likely
serve as a tool that enriches the traveler's experience and simplifies the planning process by
offering contextual and interactive information about a city's points of interest. This paper
will explore the anticipated creation of a web-based travel platform that integrates AR and
automated route generation based on the user's budget, offering a more seamless and
interactive experience.

Materials and Methods
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The proposed platform's development will involve a variety of critical technologies.
The front end will use HTML, CSS, and JavaScript frameworks, specifically React.
Additionally, a Flutter-based application will support AR functionality. The AR features will
utilize WebAR, a library that enables AR experiences through web browsers. On the
backend, Python and the Flask framework will handle user inputs, process data, and
dynamically generate travel routes based on user preferences and budget constraints. The
platform's route generation algorithm will use Dijkstra's algorithm to calculate the shortest
paths between points of interest. The 2GIS API will gather data on city environments, and
the platform will integrate user budget inputs into the calculations by applying cost filters.

Platform Overview

The platform's primary function will help users plan city trips by automatically
generating personalized travel routes. Users will input key travel details, including the
duration of their stay, the types of activities they are interested in, and their budget. Based on
these inputs, the system will suggest tailored routes incorporating AR elements to provide
real-time information at various points of interest. The AR features will include historical
facts, navigation guides, and interactive content to enhance the user's experience.

AR Integration

AR will serve as a highly effective tool in tourism, enhancing the traveler's experience
by overlaying digital information onto the physical environment. Through the AR feature,
users can access live information about nearby attractions by pointing their smartphone
cameras at landmarks. For example, as users approach a monument, the AR functionality
will display information such as its historical background, visiting hours, and even user-
generated reviews in real-time.

Automated Route Generation

The automated route generation feature will be one of the platform's core components.
It will rely on sophisticated algorithms that consider user preferences, distances between
points of interest, travel times, and associated costs. User-defined budget constraints will
prioritize low-cost or free activities and economical transportation options such as walking
routes or public transportation.

Expected Results and Discussion
Upon implementation, the platform will undergo testing in a controlled environment
using data from the chosen city, such as Astana. Users will likely experience a significant
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Improvement in their ability to navigate cities, especially when utilizing AR features. The
automated route generation system will perform well in meeting users' budgetary
requirements, though there may be cases where heavily budget-restricted routes need to meet
users' expectations for quality. These results will highlight the importance of balancing
affordability with user satisfaction in future platform updates.

The AR integration will likely receive positive feedback for its intuitive interface and
ability to provide real-time, practical information, making the travel experience more
immersive. However, technical challenges may arise during the implementation of WebAR
on specific mobile devices, indicating the need for more extensive cross-platform
compatibility testing.

Conclusion

This upcoming study will demonstrate the feasibility of developing a web-based travel
platform that integrates augmented reality with automated, budget-conscious route
generation. The platform will revolutionize how tourists plan and experience city travel by
providing an interactive, accessible way to explore urban environments. Future work will
focus on enhancing the platform's cross-device compatibility, improving route
personalization, and expanding the AR feature set to include more interactive and gamified
elements.
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Abstract: This paper explores the development of a cooperative dungeon-crawler
video game using the Godot 4 engine. Emphasis is placed on methods for enhancing
replayability and extensibility, with key technical aspects such as procedural dungeon
generation, loot systems, and enemy design implemented using abstraction. The game
development incorporates Godot’s high-level multiplayer capabilities to facilitate
cooperative play. This approach allows the creation of reusable assets like enemies and loot,
enhancing flexibility. Bosses and mini-bosses are created as static entities, providing a
contrast to the procedural systems. Results indicate that employing abstraction and data-
driven designs significantly improves the game's extensibility, while ensuring dynamic and
varied gameplay experiences.
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Introduction

The video game industry increasingly relies on procedural content generation and data-
driven methodologies to ensure replayability and long-term player engagement. This is
particularly relevant in dungeon-crawler games, where players are encouraged to replay
levels to discover new content or improve their skills. In this paper, we present a method of
developing a cooperative dungeon-crawler video game on the Godot 4 engine, using
abstraction and data-driven design to create reusable assets for enemies and loot. Our goal is
to balance replayability with extensibility, ensuring that the game remains both engaging for
players and flexible for future updates.

Materials and Methods
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The development environment for this project was the Godot 4 engine, chosen for its
flexibility, open-source nature, and powerful toolset, particularly for 2D and 3D game
development. The game was designed with cooperative multiplayer in mind, utilizing
Godot’s high-level networking capabilities to simplify synchronization between clients.

Abstraction for Extensibility

One of the key methods used to ensure extensibility was abstraction. In the context of
this game, abstraction was applied to the design of enemies and loot. Rather than creating
individual classes for each enemy type, we implemented a generic "Enemy" class, with
behavior and attributes defined through external data tables. This method allowed for the
instantiation of a wide variety of enemies by defining their characteristics in data, such as
health, damage, speed, and attack patterns. This approach ensured that new enemies could be
added without requiring major changes to the game's codebase.

The loot system followed a similar design philosophy. A generic "Loot" class was
used, with specific loot items (weapons, armor, potions, etc.) defined through data. Attributes
such as rarity, type, and value were set in data tables, allowing for quick and efficient
creation of new loot items as the game expanded.

High-Level Multiplayer in Godot

Godot’s high-level multiplayer APl was used to support cooperative gameplay. This
API simplifies the networking process, allowing for easy implementation of peer-to-peer
multiplayer functionality. Synchronization of game states, player positions, and enemy
behavior across different clients was handled using Godot’s built-in  Multiplayer
Synchronizers, Spawners and RPC (remote procedure call) system. The high-level APl was
selected over the low-level one due to its simplicity, allowing more focus on gameplay
features than intricate networking details.

Procedural Dungeon Generation

Replayability was enhanced through procedural generation. Dungeons were generated
using a random algorithm that created unique layouts every time a new game was started.
The algorithm ensured that no two dungeons were exactly alike, providing a fresh challenge
for players during each playthrough. Rooms were populated with enemies and loot based on
predefined difficulty levels, ensuring an appropriate level of challenge for players at different
stages of the game.

The procedural generation system used random number generation combined with
predefined templates for different types of rooms (combat rooms, puzzle rooms, loot rooms,
etc.). The algorithm selected from these templates based on a seed value, ensuring that while
the layout was random, it still followed logical design principles.
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Loot System Design

The loot system was designed with extensibility in mind, using abstraction in a similar
manner as the enemy system. Loot items were categorized by type (weapon, armor, potion,
etc.) and rarity (common, rare, epic, legendary). By defining these attributes in a data table,
we could easily add new loot items without modifying the underlying codebase. The rarity
system influenced not only the appearance of items but also their statistics, ensuring that
higher-rarity items provided more powerful benefits to the player.

Boss and Mini-Boss Design

In contrast to the procedurally generated enemies and loot, bosses and mini-bosses
were designed as static, unique challenges. These bosses were carefully crafted with specific
abilities, behaviors, and weaknesses. While they did not follow the abstraction-based model
used for regular enemies, their static nature ensured that players faced a consistent challenge
that could be balanced and tweaked for difficulty. This approach allows for the creation of
memorable, hand-crafted encounters that stand apart from the procedural content.

Results and Discussion

Replayability through Procedural Generation

The procedural generation system proved to be a major factor in enhancing
replayability. Players experienced different dungeon layouts, enemy placements, and loot
distributions with each playthrough, ensuring that no two sessions felt the same. The use of
random algorithms combined with predefined room templates resulted in layouts that were
both unique and challenging while maintaining a logical flow.

The integration of multiplayer also added to replayability, as cooperative play
encouraged players to team up with different people and try out various strategies. Godot’s
high-level multiplayer APl performed well during testing, providing stable synchronization
between clients without requiring extensive networking expertise from the development
team.

Extensibility through Abstraction

The use of abstraction for enemies and loot demonstrated significant benefits in terms
of extensibility. Adding new enemies and loot items was as simple as defining new entries in
data tables, which allowed the game to grow without requiring additional code. This
approach saved time during development and ensured that future updates could be
implemented efficiently. Additionally, abstraction made balancing easier, as we could tweak
attributes in the data tables without needing to alter the code.
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Static Boss Design

While procedural generation worked well for regular enemies and loot, the decision to
create static bosses and mini-bosses provided a strong contrast. These bosses were designed
to be unique challenges that players would look forward to facing at the end of each
dungeon. Their static nature allowed for fine-tuning of behavior and difficulty, ensuring a
satisfying experience without relying on randomness.

Conclusion

The development of a cooperative dungeon-crawler game using the Godot 4 engine
demonstrated the effectiveness of abstraction, procedural generation, and high-level
multiplayer features in achieving replayability and extensibility. Procedural dungeon
generation and data-driven enemy and loot systems provided endless variability for players,
while the static design of bosses ensured memorable encounters. The extensibility of the
system, achieved through abstraction, allowed for easy expansion and future updates, making
the game adaptable to future content. These methods can serve as a blueprint for future game
development projects that prioritize flexibility and replayability.
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CRM SYSTEM DEVELOPMENT WITH Al INTEGRATION

Abstract: The paper explores the development and implementation of a Customer
Relationship Management (CRM) system with integrated Artificial Intelligence (Al)
capabilities. The system enhances client management, automates routine tasks, and provides
advanced analytical tools. This article outlines the key stages of developing a CRM,
emphasizing Al integration for predictive analytics, task automation, and customer
interaction improvements. The study also highlights the security features and technological
frameworks utilized in the project, including Next.js, FastAPI, PostgreSQL, and Docker.

Keywords: CRM System, Artificial Intelligence, Al Integration, Predictive Analytics

Introduction

Customer Relationship Management (CRM) systems play a critical role in maintaining
effective business operations. Modern CRMs have evolved from simple data storage
platforms into comprehensive solutions for managing customer interactions, scheduling, and
reporting. The integration of Artificial Intelligence (Al) into CRMs represents a new
paradigm, offering businesses predictive insights and process automation. This paper
discusses the technical development of a CRM system with integrated Al, following a
project-based approach.

The system's goal is to streamline customer management through automation, provide
predictive analytics for customer behavior, and integrate seamlessly with external services
like payment systems and social media platforms. The project also focuses on robust security
measures to ensure data privacy and compliance with regulatory requirements.

Materials and methods
The development of the CRM system with integrated Artificial Intelligence (Al)
involved a combination of modern web technologies, machine learning models, and security
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protocols. The system was designed to be scalable, secure, and flexible, with the ability to
integrate Al features such as predictive analytics and task automation. Below is a detailed
explanation of the materials (technologies and tools) used and the methodologies applied
during the development process.

Frontend: For the frontend, we utilized Next.js, a popular React framework known for
its server-side rendering (SSR) capabilities and API route management. Next.js was chosen
for its ability to improve both performance and SEO, particularly for web-based CRMs that
need to provide fast responses to user interactions. Its static generation capabilities were also
leveraged to optimize pages that don't require frequent updates, while SSR was employed for
dynamic pages like customer records and scheduling interfaces.

Backend:The backend logic was developed using FastAPlI, a high-performance Python
framework known for its asynchronous capabilities and ease of use. FastAPl was chosen
because of its fast processing speed and the ability to automatically generate API
documentation (using OpenAPI standards), which was crucial for testing and external
integrations (e.g., payment systems, social media platforms).For database management,
PostgreSQL was selected due to its robustness, support for complex queries, and extensive
scalability. PostgreSQL handled customer data, appointment scheduling, and task
management modules. Its support for JSONB also allowed for flexible data storage
structures, which was particularly useful for storing unstructured Al-driven insights.

Al Integration: Machine learning models for predictive analytics (Langchain)

Security: For secure authentication, JWT (JSON Web Tokens) were used to ensure
that user sessions were securely handled. This mechanism allowed users to log in and
maintain their sessions without risking session hijacking or unauthorized access.To safeguard
data in transit, SSL (Secure Socket Layer) certificates were installed on the server, ensuring
that all communication between the client and server was encrypted. This was particularly
important given the sensitive customer data being managed, including personal details,
service history, and payment information

Deployment: The entire CRM system, including the frontend, backend, and database,
was containerized using Docker. This allowed for consistent deployment across different
environments and simplified the management of dependencies. Docker also facilitated a
smooth development pipeline by ensuring the application could be deployed easily on
different platforms (e.g., development, staging, production).

Key Al functionalities include predictive analytics, which helps forecast customer
behavior, and task automation to streamline daily operations such as customer onboarding,
scheduling, and reporting.
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General

Online Booking and Scheduling

The CRM provides clients with an easy-to-use interface for booking services online. It
integrates with calendars to show available time slots, enhancing customer convenience. Al
is applied here to predict high-demand periods, enabling businesses to optimize their
resource allocation.

Client Database Management

The CRM stores detailed customer information, such as personal details, service
history, and preferences. The system categorizes customers (e.g., VIP or regular) and tracks
their interactions. Al-driven segmentation analyzes customer behavior, allowing businesses
to deliver personalized services and marketing campaigns.

Task Management and Automation

Al plays a crucial role in automating routine tasks within the CRM, such as managing
to-do lists and setting reminders for employees. The system allows managers to assign tasks
to employees and monitor progress, with Al algorithms analyzing task completion patterns to
suggest improvements in workflow.

Reporting and Analytics

The CRM generates weekly and monthly reports on various business metrics,
including booking trends, task completions, and customer feedback. Al enhances this
functionality by offering predictive analytics on customer retention and sales trends, allowing
businesses to make data-driven decisions

Al-Powered Marketing Tools

The system features Al-powered marketing automation, allowing businesses to create
personalized campaigns based on customer preferences and behavior. Integration with social
media platforms facilitates targeted advertising, with Al algorithms analyzing the
effectiveness of each campaign.

Security Measures

Given the sensitive nature of the data handled by the CRM, security was a top priority
in the development process. JWT tokens ensure secure authentication, while data encryption
and adherence to GDPR and other regulatory standards protect customer information from
unauthorized access.

Results and Discussion

The development and deployment of the CRM system successfully integrated Al,
enhancing its functionality beyond traditional systems. Testing showed a 25% reduction in
the time employees spent on task management due to automation features. Additionally,



«Central Asian Scientific Journal» No4 (23) — Uone — CeHmabpe 2024

predictive analytics improved the accuracy of demand forecasting by 30%, enabling
businesses to better prepare for peak periods.

Al-driven customer segmentation and marketing tools resulted in a 20% increase in
customer engagement rates, as personalized offers resonated more effectively with targeted
groups. The integration with external services such as payment gateways and social media
platforms allowed for seamless business operations, further boosting customer satisfaction.

Security testing confirmed the system's robustness, with no vulnerabilities detected
during penetration testing. The use of JWT tokens and encrypted communication channels
ensured that the system complied with industry standards for data protection.

Conclusion

The integration of Al into CRM systems marks a significant advancement in customer
management technology. The system developed in this project not only automates routine
tasks but also provides predictive insights into customer behavior, helping businesses make
informed decisions. The use of modern frameworks such as Next.js and FastAPI ensured a
scalable, secure, and efficient platform.

Future work could involve expanding the Al capabilities to include more advanced
customer interaction features, such as chatbots for customer service and deeper integration
with Al-powered recommendation systems.
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BUOJIOTI'USA FBIJIBIMJAP - BUOJIOI'MYECKHUE HAYKMU - BIOLOGICAL
SCIENCES
YK 639.2.03
XaJjienoB Auaap TypcyHoBuu
Hay4YHBIN COTPYIHUK,
TOO «Hay4HO-IpOM3BOICTBEHHBIN HEHTP PHIOHOIO XO35HUCTBA»
(KazaxcraH, r. Aimarthbl)

OB30P JAHHBIX O COTOsSHUMU HEJBbMbI (STENODUS NELMA) H
HEPCIIEKTUB HCKYCCTBEHHOTI'O BOCITPOU3BOJACTBA B KASAXCTAHE

Annoramusi: Hemema (Stenodus leucichthys nelma) — mennas mpompicioBast pbida
pBIOa, YUCIICHHOCTh KOTOPOH B Oacceline p. EpTrc cokpatniach 10 KpHTHYSCKUX MPEICIOB B
pe3yJbTaTe HETaTUBHOT'O BIMSHUS KOMILJICKCA TUMUTHPYIONIMX (GaKTOPOB: UPPAIIMOHATIBHBIN
U OpaKOHBbEPCKUH MPOMEBICEI, 3aperyJIHMpPOBAHHOCTh BOJHBIX OOBEKTOB, 3arps3HCHUS U
Tparcopmaru BogoeMoB. CokpalleHne YHCISHHOCTH TOMYJISIHA HEeJITbMbI HAOIOIat0TCS
MPAKTUYECKH TTOBCEMECTHO M TPEOYeT CPOUHBIX MEP IO 3aMEICHHIO YCTOMYMBBIX TEMITOB
najCHUs €€ YHCICHHOCTH. B cTaThe mpeacTaBlieHbI JIMTEPATYPHBIC JaHHBIC 1O OMOJIOTHH,
apeajqy pacnpoCTpaHEHHS, COCTOSHHUIO TOMYJISALMA HEJIbMbl U3 Pa3IMYHBIX OacCeHOB,
MPHUPOTHO-OXPAHHOM CTaTyce M BO3MOXHBIX MEp IO BOCCTAHOBJICHHUIO YHCICHHOCTH B
BOJIOEMAax CeBepo-BOCTOYHOTO Kazaxcrana. lccnemoBaHue ONbBITA 1O BOCCTAHOBIICHHIO
YHUCICHHOCTH HWCYE3aI0Ner0 BHJAa WCKYCCTBCHHBIM BOCIPOM3BOJACTBOM W  ITOJXOJIOB
MPUPOJ0O0XPAHHBIX MEP SIBJISIETCS aKTyaIbHBIM Ha CETOHSIIHHUIA JICHb.

Hannoe uccnedosanue GbINOIHEHO 8 pPAMKAX —2PAHMOB020  (DUHAHCUPOBAHUS
Munucmepemsa cenvckoeo xossticmea Pecnyonuku Kazaxcman (epanm Ne BP23591065).

KuawueBble ciaoBa: Henbma, pacnpocTpaHeHue, MOpPOMBICEN, JIMMUTHUPYIOIINAEC
dakropsl, XKatican-uepHoEpTrCcKas monysims, HICKyCCTBEHHOE BOCIIPOU3BOICTBO

Apean u 6uonoeuss nenvmwi. Henbma (Stenodus leucichthys nelma) — nennas
MPOMBICTIOBAasl pbl0a apean oOWUTaHUA KOTOpoW mpoctupaeTcss B pekax (CeBepHOTO
JlenoButoro okeana ot bemnoro mops 10 p. AHanbeipb, ctoku FOkoHa (Ansicka) 1 MakkeH3H
(Kanama) [1-3]. B Kazaxcrane apeanm oOuTaHus TOMYJISITUA EPTHUCKOM >KUIJIOW HEIbMBI
(6yxTapmuno-)Kaiicano-uepHoEpTrcckas momyisnus) HeoTbeMiaemMo cBsizaH ¢ OOb-
Eptucckum OacceiiHomM, a uMeHHO Ha otpe3ke I. Cemeld g0 rpanuubl ¢ Poccuiickoit
Odenepanueii [4]. B peke Eptuc uzBectna cpennem u Bepxuem teueHuu (bepr,1948; Ipsrun,
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1948; Horanzen, 1951; Konera, 1972). B peke Uepnsiit EpTuc BcTpedasiach B IMepUOT
HepecToBBIX Murparumii (B nmpeaeinax KHP) [5].

CornacHo wmatepuanam Ouosoruu HenbMbl (Lllectakos, 2005) [6], Hambobimii
JIMHEHHBIN POCT HEJIbMbI IPUXOAMUTCS 10 9-6 JEeT U ¢ Bo3pacToM pocT 3amemisercs. Ilo
Macce Tejla HeldbMa PacTeT HE CTOJb OBICTPO KakK MO JJIMHE TeJla B CBA3M C YEM JOCTUTAET
CBOEIr0 MakKCHMyMa TOJIBKO MOCJE JOCTHKEHHSI MTOJIOBOM 3PEJIOCTH MPEUMYIIIECTBEHHO Ha 3-
4 romy u3HM [/]. B Ka3zaxcTaHCKOW 4YacTH JOCTHMIXKEHUE IIOJIOBOM 3pEOCTH HEJbMbI
paznuyHoe. Hampumep, B HaOmoaenusix CmupHoBoit (1945) B 03. XKaiican mnosoBoi
3peyIoCTH HelNbMa JocTUraja mno JiuHe Ttena 56-65 cMm B Bo3pacte 5-6 ner. B
ByXTapMHUHCKOM BOJIOXPAHWIHILE CaMIlbl CO3PEBAIOT paHblile, yeM camku — 4+ u 5+ jer
cootrBeTcTBeHHO [5]. CormacHo Kaccan (2010) y obutaromux ocobeir B p. Eptuc (Huke
Byxtapmunckoit ['9C) u B p. O6u (Hmxe miuotuHbl HOBOCMOMPCKOro BOIOXpaHUIIMINA)
MIOJIOBO3PEJIOCTh CaMILIOB HACTYMAeT MOCJE JOCTHKEHUsS Bo3pacta 5+, caMok — 6+ (B p.
EpTuc UKpsSIHBIMU CaMKH CTAHOBSITCS TIOCJI€ TIPEBBIIIEHUS MACCHI B 3 KT U MIPU JJIMHE TEa ~
60 cm) [8].

MakcumanbHablii Bo3pacT HelbMbl B O0M nmoxomun mo 20+, mmunoit mo 150 cM m
maccoit 10 20 kr. [To manusiM [Torosa (2007) [9], MakcuMabHBIN BO3PACT HE MPEBbIIIAT 7+.
B p. Enuceti (Ilomgnmecusiit, 1958) HaGmroganuch 3K3eMIuIpbl HenmbMbI 25-26 met [10]. B
Ka3axCTaHCKO# vactu apeana (CMupHOBa, 1945) mpenenbHbiii Bo3pact HeiabMbl — 10 set [5].
CornacHo Kupnuenko (2011) [4], B HEBOJHBIX yJIOBaX MOWMEHHBIX BOJIOEMOB U PYCIOBOM
yacTu p. EpTrc ObuIM OTIIOBIEHBI 2 3K3eMIuisipa HenbMbl Maccoid 295-400 r. Takxe Obuin
noiMansl 5 3k3. B 03epe lonTeikonb — 5 k3. nnuHoi Tena 31-43 cm u maccoit 425-510 r.
Bo3pacT OTJIOBIIEHHBIX 3K3EMIUIApOB cocTaBwi 1-2 roma. B Hacrosiiee Bpems
BCTpeyaeMocTh JKaiicaH-uepHOEPTUCCKON HEIBMBI B YJIOBaX HU3KAs.

IIpomvicnosas yennocmv u npomvicen Heavbmul. IIpoMbICIOBasS LEHHOCTh HEIbMBbI
n3BectHa B XIX Beke Ha pekax Ecin (Mmmm), Eptic (Eptuc), o3epe XKaiican. Pons Eptrca B
pBIOHOM TpOMBICIIE CHOUPCKUX Ka3aKOB M Ka3axoB HM300MIIOBal pa3HOM phIOOHl, B uucie
KOTOpPBIX HEJIbMa 3aHMMajla BEAYLIYIO0 pOJIb B IPOMBICIOBBIX YJIOBaX B OCOOCHHOCTH Ha
ToHax Eptuca, rae HenbMma Il METaHUSI MKpPbl OCTAaHABIMBAJIach LEJIbIMU PSJaMU, B
HECKOJIBKO spycoB. B ycreax YepHoro Eprtuca ka3zaxu COBMECTHO C BOWCKOBBIMHU
apeHJaTopaMu JIOBMJIM HEJIbMY HEBOAaMH N0 CuibHOro Hamopa pwiObl [10;12]. TTomoOHas
MpaKkTUKa JIOBa PbIObI OTPULIATENIHO CKa3aJlaCh Ha YHCICHHOCTH HEJIbMbI B JIaHHOM
BOoZI0cOOpHOM Oacceitne Bo BTopoit nosioBuHe XIX Beka. B Toxke Bpemsi mpakTHKa BBEICHUS
CTaTUCTUYECKUX JAHHBIX MO BUJOBBIM YJIOBAM pbIObI HE ObLIa pacrnpocTpaHEHa B 3TOT
MEPUOJT CBA3M C YEM CJI0)KHO HAWTH CBEICHHUS MO yJIOBaM HEJIbMbI B Bojgoemax p. Eptuc,
OJIHAKO OCTAIOTCS WM3BECTHBI JaHHbIE MO cpeaHuM yioBaMm B o3epe Kaiican (CmupHOBa,
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1945) 17 Tonn. B 1950-1954 rr. Ha0Gmr01a710Ch YBEIMYCHUE YIIOBOB M B CPEIHEM COCTABUIIN
31,2 1. B nanpHeimeM npoMbICe HEIbMbI COKpATWIICS 10 2 T, B CBsI3U ¢ 4yeM B 1957 roay
HPOMBICEIT HeJIbMBI OBLI 3aIpenicH [5].

[IpakTka TOTAJIBHOrO JOBa HENbMBI B YepHom Epruce mnpuBen K H3MEHEHHSIM
MOMYJISIIUOHHOM CTPYKTYPBI OTPa3HBIINCH HAa OOMIMU BOCIIPOM3BOMAAILICIOCS CTaja U Kak
cineacTeue noJpeiBy 3amacoB B mpenenax KHP. Bmecre ¢ TeM, 4YHCIEHHOCTH HEIBMBI
cokpatuiachk B byxtapmuHCkOM BogoxpaHuiuie. OIHAKO, HE TOJBKO IMPOMBICEN SIBHIICS
npo0eMoil coXpaHeHus MOMmyJsuuu HelbMbl B p. EpTuc u moiimennsix BojmoemoB PK. K
HETraTUBHBIM (PaKTOpaM B COKpAILEHUH YUCIEHHOCTH HEJIbMBI IPUBEJIO MHIPOCTPOUTENHCTBO
U U3MCHEHUH aOMOTHUYECKUX YCIIOBHH cpess [13].

Ipuuunvr cokpawenus nenomvl 6 Kazaxcmane. Benymum (pakTopoM COKpanieHUs
YUCJIEHHOCTU HEJIbMbl B Ka3aXCTAaHCKOM YacTH MOXHO OTHECTH YBEJIMYEHHE OOBEMOB
npombicia B p. Eptuc m mnpurokax YepHoro Eprtuca HaOmomaeMble elie BO BpeMeHa
cemupeueHckoro kazadectna (1X Bek) [11]. O6beMbl 10OBIYM HEIBMBI B 3TOT MEPUOJT BCE HKE
ObLT HUXKE YeM B MepBOM mosioBuHE XX BeKa 3a CUET OTPAHUYECHUS UCIIOJIb30BAHUS OPYIU
JOBa M YMCIEHHOCTU pbIOakoB B mpombiciae. Haumnas ¢ 1938 roma mpombicen HeEIbMbl
npuoOperasi 060see MPOTrPECCUBHBIN XapakTep ObLI MEPEHECEH M3 03€p Ha MUTPALMOHHbBIE
nytd O0b-EpTHC ¢ NMpUMEHEHHEM COOTBETCTBYIOIIMX OpyAHi JioBa. TOrm mpoBOAMMOro
JIOBAa HEJNbMBI TPUBEIM K H3IBATUIO TOJOBO3PENON YacTU CTaja, COKPAILECHUIO €ro
BOCIPOHU3BOAMTEILHOM CITIOCOOHOCTH | MOAPBIBY 3armacos [5].

BTopo# mpu4yHOI COKpaleHus: YUCIEHHOCTH HEJIBMbI OTHOCAT 3apETYJIMPOBAHHOCTS P.
Eptuc. Pexa Eptuc umeer cratyc MexxayHapoHOTo 3HaueHus [14], B CBsSI3U ¢ 4eM MOJIMTHUKA
BOJIOJICIICHUSI PEKU CBsi3aHa ¢ cocennumu rocyaapcteamu KHP u Poccun. Hanpuwmep,
BeIZIeTieHne EpTucckoil HeNbMBI B KauecTBE JKWIOW (TyBOAHOM) (opMbl TOCHe
rugpoctpouTenscTBa I'9C MpoUCXOaUIIo 3a CYET NMEPEKPHITUS MUTPALMOHHBIX MYTEU MEXKIY
HeJbMOUM peuHor popmbr 3 peku O0b [15;16]. B Kazaxcrane murpanuu HEIbMBI OBLITH
HapyIlIeHbl 3a CYEeT cTpouTenbeTBa Y cTh-Kamenoropekoit u byxrapmunckon ['DC. Takum
o0pa3oM, NpeKpaTWICd MHIPAMOHHBIA OOMEH MEXIy ABYMsS MOMYJSIUSMU HEJIbMBI,
OTPa3UBLIMCh HA BO3MOKHOCTH MOIIOJTHEHUS YHCIEHHOCTH MOJIOJIA U3 BEPXOBBLEB P. EpTHC.
AHanmoruyHbie TPOOIEMbI BIUSHUS THAPOCTPOUTEITHLCTBA HA MUTPAIIMKA HEIHMBI H3BECTHHI B
6acceitne Enmnces (Kpacnosipckas I'9C), p. Konsima (Yerb-Cpennekanckas '9C) u p. O6b
(Hoocubupckas 'DC) [17]. 3aperyiupoBaHHOCTh CTOKa pek Ha mpumepe OOu mpuBeno K
HEJIOCTYITHOCTH HEJIbMbl MUTPUPOBATh HA YYaCTKH 0K0J0 60% HEPECTHIIHIL, YTO IPUBEIIO K
HapyILIEHUIO CKaTa MOJIOAM B mepuoj Hepecta. B ornuuum ot HenbMbl OOb-EpTHCCKOrO
OacceitHa u OacceiiHa p. EHucell, momynsiuuy MOMYNPOXOAHOW HEIbMbl B apKTHYECKUX
Oacceitnax CeBepHO AMEPHUKHU CITIOCOOHBI MUTPUPOBATH Ha OOJBIIINE PACCTOSHUS B CTOPOHY
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MOpSI TEM CaMbIM MOJy4asi JAOCTYH K BBICOKONPOAYKTHBHBIM MeCTaM Haryjia (OKeaHbl U
3CTyapuu) W 3aMETHO OTJIMYasCh OT IPECHOBOJIHBIX TYBOIHBIX (opm HembMbl [19].
Bo3MOkHO, 4TO MpaKkTHUKa COOPYKEHHs phIOOMPOXOI0B C YYETOM OHOJIOTUU MPECHOBOIHOM
HEIbMBl B O0OXOJ THUIPOTEXHUYECKUX COOPYKEHHH TMO3BOJIUT BOCCTAaHOBUTH HEKOTa
CYIIECTBOBABIINE MUTPAIMOHHBIE TyTH HEMbMbI O0b-EpTHCCKOro 6acceiina, oqHaKO MPexIe
BCEro HEOOXOAMMO BOCCTAaHOBHUTH YHCIEHHOCTh CAaMOM MOMYJISIIMU HETIbMBI B p. EpTrc u ee
BEPXOBbSIX.

Tperbum (HakTOPOM B COKpAILEHUWU apeaja U YUCICHHOCTU HEJIbMbl MOXXHO OTHECTU
BIIMSIHUE 3arpsi3HeHus U TerioBoro ctoka ['DC B 3umuwmil nepuoa. HenbMa, kak u apyrue
CUTOBBIC PBIOBI KpailHE 4YyBCTBHUTENbHA K TemmeparypHoMy daktopy. W3BecTHBI ciydau
cokpanieHnus apeana HeiabMbl (KpacHosipckas ['9C) Ha (oHE MOBBIMICHUS TEMIIEPATYPHI
BOJIbI BO BpEMsI HEpECTa COMPOBOKIAEMBIN MTPEKICBPEMEHHBIM BBIKJICBOM JTUYMHKHU Ha (HOHE
OTCYTCTBUS TUIIH, puBOAMBIIEH K MaccoBor rudenu [20]. B Kazaxctane He HCKITIOYEHO
BIIMSIHUE TEXHOTEHHOT'O 3arps3HEHUs] MIPOMBIIUICHHBIX MPEINPUATUN TOPOJI0B 3bIPSHOBCKA,
Ycrb-Kamenoropcka, Cemunanaruicka u [1aBmnomapa [15].

Texywuti cmamyc nervmul. B HacTosiee BpeMsi HelbMa 3aHeceHa B KpacHyro KHUTY
Pecnyosmku Kaszaxcran u umeer |l kareroputo (EN), kak BHI, HaXOMSIIUICS MO yrpo30it
ucuesHoBenus [21]. IlpucBoenwe craryca HenbMbl «Endangered» cBsizano ¢
BBIIICTIEPEUNCICHHBIMU  (DaKTOpaMH TOBJIMSBIINX Ha COKpAIEHHE €€ YHCICHHOCTH B
Oacceline p. Eptuc. M3meHeHuro craTyca HEIbMBI CIIOCOOCTBOBAIM MOHUTOPUHTOBBIC
HaOmoieHus B 0accerine p. Epruc u pongossie matepuansl TOO «HITLIPX» [13;15].

Bonpouzeoocmeo u ropmnenue nenbmbl. BorpocaM OHMOTEXHHKH HCKYCCTBEHHOTO
BOCITPOM3BOJICTBA HENIbMbI Oblla oOTpaboTaHa 3joka3oBbiM U 1p. (1972), a mnepsbie
YIOMHHAHUS 0 HEOOXOAMMOCTH BOCCTAHOBJICHHS YMCJIICHHOCTH HelbMbI B KazaxcTtane ObUn
CBsI3aHBI TIOJIPHIBOM ee¢ 3aracoB B Oacceine p. Eptuc B 1930-1940-x rogax [5]. Texunonoruu
BOCIIPOM3BOCTBA HEbMBI IIIMPOKO M3YUYEHBI HAa MpUMeEpPe KyOeHCKO# HelbMbI B paboTtax 50-
60-x romos mponuioro croietus (bamames, 1961; fAumosckas, Tuxonosa, 1961; Conus,
1967; 3Benuropoackas, 1971) [22-25]. Hanpumep, B pabote banamesa (1961) npuBonsarcs
pe3yabTaThl OT OTJOBAa MPOU3BOAMTEICH 10 BBIpAIIMBAHMS HOJOAM B Tpyaax [22].
BripamuBanue HeNbMbl B MHAYCTPHAIBHBIX YCIOBHUSX TMpHUBEACHBI B pabore JltoThkoBa
(2014) na 0Gaze caakoBoro xossiiicTBa [26]. OmnbIT BbIpalIMBaHUS HEIBMBI TO3BOJIMI
OTIPECTUTh ONTUMAIBHBIC YCJOBHS COJCP)KAHUS TPOU3BOJIUTENCH, OIUIOJAOTBOPEHUS,
WHKYOaIlid HWKpBI, TIOCT HMHKYOAIIMOHHOTO BBIPANUBAHUS TPEIIMIUHOK, JIMYUHOK U
CETOJICTOK HENbMBI. Takke M3ydeH OMBIT BBIpaIuBaHUsA HenbMbl B MUHH-Y3B (OKykoB u
Cemenuenko, 2017) KOHEYHBIMH pe3yJbTaTaMU KOTOPBIX  SIBUJIOCH  MOJy4YEHUE
KM3HECTOMKON MOJIOAM HEIBMbI B KOJTMYECTBE 34 THIC. SK3eMILISIPOB [27].
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Bomnpockl 1o kopMiieHHIO HEJIbMBI 0TpaboTaHbl B padorax Jlrotukosa (2015 u 2016)
[28;29]. B ombiTe M0 KOPMIICHHIO HEIbMbI KMBOTHBIM M HMCKYCCTBEHHBIM KOPMOM OBLIO
OTPEJIETICHO YTO UCMOJIb30BaHNE HAYIUINYCOB apTEMHUH OJJHOBPEMEHHO C CYXUMHU KOPMaMHU C
MIEPBOTO THS MHUTAHUS SBIsAeTCS Hanmbosee 2 ()EeKTUBHON METOAMKON BhIpammBaHus. Peioa
MpU TaKOM KOPMJICHHHM XapaKTepU3yeTCs JIYUIIMMH POCTOM M BBDKHMBAEMOCTHIO. Jlydime
pe3yabTaThl OBUIM TTOYYESHBI MPU MOCICTOBATEIHHOM KOPMJICHUU MOJIOAN MCKYCCTBEHHBIM
KOpMOM U HaymmsaMmu aptemun B TeueHue 30 cyr. Ee mepeBoj mOJHOCTBIO Ha
UCKYCCTBEHHBI KOPM B 3TOM clly4ae mpoiuen 0e3 cHikeHus Temmna pocrta. [lo uroram
AKCIIEpU MEHTa Takasg MoJojab K 40-M CyT. ombITa MMela MaKCUMalbHYI0 Maccy Ipu
MeHbIei BapuadenpHoCTH — 185 Mr [29].

Kpome BOmpocoB BhIpamMBaHWs ¥ KOPMJICHHS HEIbMbI HM3yYeHAa METOJHMKA
(dhopMHUpPOBaHMS PEMOHTHO-MATOYHOTO CTa/la Ha MPUMEPE €HUCEHCKOW TOIYJISIIUN HEeITbMbI
(BagenenoB u benos, 2008) [30]. ITo pesynprataM HCCIICOBaHHKA OBLIO JOKAa3aHO, YTO
TEXHOJIOTMYECKasi CXeMa HHAYCTPUAIbHOIO BBIPAIIMBAHUS M JKCIUTyaTallsi PEMOHTHO-
MaTOYHOT'O CTaJa €HUCEHCKOW HEIbMBI MPEACTABISIET CUCTEMY HEMPEPHIBHOTO TMOJIYYCHUS
MOJIOJIU B LIEJISIX aKBaKyJIbTYPhI C MCIIOJIB30BAHUEM YaCTH MaJIbKa JUIsl PEMOHTHO-MaTOYHOTO
MOJIOTJIOBbs. BMmecTe ¢ TeM NpOBOAWIMCH MCCIAEAOBAHUS MO TPOBEACHUIO d(PPEKTUBHBIX
MPUEMOB aKKJIMMATH3AIIMOHHBIX MEPONPHUATHNA IO TOBBIMICHUIO JXKHBOCTOWKOCTH MOJIOIU
HEJIbMBI B TIEPHOJ] 3apbIOJICHUS B €CTECTBCHHBIC BOJOEMBI C IIEIBI0 HATpyaTn3aIliu
(Turenkos, 1961; Kynepckuii 2001) [31;32]. Mepomnpusitust BcelieHusI HEbMbI B UyIckoe
o3epo, Kpacnoe, IlerpoBo, Bomoemsl Kapenuu, PrIOMHCKOTO BOJOXpaHWIMINA OKa3aJUCh
Hed(D(PEKTUBHBIMU CBSI3U C JIMMUTHPYIOIUM (PAKTOPOM TeMIIepaTyphl BOJbI JIETOM, KOTOPbIE
OKa3bIBAJIM OTPUIIATEIHLHOE BIUSIHIE HA BBKUBAEMOCTb HEJTbMBI.

Hakomnenusiii 0aHK JaHHBIX TIO BOCHPOU3BOJICTBY HEIbMBI B HUCKYCCTBEHHBIM
MeTronoM B Eptrcckom OacceliHe BBUIY BBIMHUPAHHS TaHHOTO BHIA CBUICTCIBCTBYIOT O
HEOOXOJMMOCTH BOCCTAHOBJICHHIO HEKOrOJla CaMOBOCHPOM3BOMSIIETOCS CTajaa KaiicaH-
YEPHO-EPTUCCKON monyJisinuu. Bmecte ¢ Tem, TpeOyeTcss MpOU3BECTH OTJIOB M aIalTaIlHio
JTMKUX TOJIOBO3PEIIbIX 0cO0el HeNbMBbI B BojoemMax EpTtucckoro 6acceitHa, KOTOpOM MOXKET
CTaTh BEChbMa 3aTPYAHUTENIbHOW Ha (oHe MamouncienHoctd Buma [4;5;13]. C apyroit
CTOPOHBI, TpeOyeTcsl OpraHu3alys €€ WMCKYCCTBEHHOTO BOCIPOM3BOJICTBA UM MOAOOD
OJIarOMPUATHBIX,  COOTBETCTBYIOIIUX  TEXHOJOTMYECKHMM  TPEOOBAHMSIM  yCIOBHSIM
BOCITPOM3BOJICTBA B YCIIOBUSX PHIOOBOIHBIX X03s1cTB KazaxcraHa.

Bocrpon3BoacTBO HETBMBI MCKYCCTBEHHBIM METOJOM Ha PBIOOBOJHBIX XO3SHCTBAaX
Kazaxcrana siBIsieTCsl OTHOM M3 MPUOPUTETHBIX 33J1a4 110 BOCTAHOBJICHUIO KPACHOKHUKHOTO
BHJIa PBIOBI CTpaHbl. BBHIYy HAKOIJICHHBIX C TEYCHHEM BPEMEHH TEOPETHUCCKHX U
AMITUPUIECKUX JTAHHBIX TI0 OMOJIOTHH ¥ BOCTIPOM3BOJICTBY HEJIbMbI CO3AIOTCS TTPEAMOCHUIKI



«Central Asian Scientific Journal» No4 (23) — Uone — CeHmabpe 2024

Central Asian
Scientific
Journal

IPOBOJUTH UCCJIeIOBAHMUS 1o aJlanTallMOHHBIM, BOCITPOU3BOICTBEHHBIM U
aKJIMMAaTU3allMOHHBIM ~ BOIIPOCAM  JKAalCaH-YE€pPHO-€PTUCCKON  TOMYJSIMUUA  HEJIbMBI B
Kazaxcrane.

Bbvi600b1. AHanu3 nUTEpaTypHBIX JTaHHBIX O MOMYJSLMMU HEJNbMBI B Oacceiine Eptuca
CBUJICTEIILCTBYIOT O MOCTENEHHOM BBIMUPAHUM JAHHOTO BHUJA, BO MHOTOM MOTEPSBIIETO
BO3MOXHOCTh CaMOBOCHPOU3BOJAUTLCS B E€CTECTBEHHBIX BOJOEMAaxX CEBEPO-BOCTOYHOTO
Kazaxcrana. AHajoruyHo nomyJsiiuy HelbMbl U3 p. O0b, mproOpeTaeT HEOOXOAUMOCTh B
MCKYCCTBEHHOM DPa3BEJICHUU C LIE€NbI0 BOCCTAHOBUTH BOCIPOU3BOJUTEIBHYIO CIOCOOHOCTD
KaWCaH-YEPHO-EPTUCCKOM  NOMYJIAIUU  HEJbMbI. IS  coXpaHEHHs HEIbMbI  Kak
TaKCOHOMUYECKON €MHUIIBI TPEeOyeTCs] KOMIUIEKC Mep MO CO3/JaHHI0 PEMOHTHO-MAaTOYHOTO
CTaJla U CHUCTEMbl HEMPEPHIBHOTO MOJYYEHHUS MOJOJU B YCIOBSAMX PHIOOBOJIHBIX XO3SHUCTB
Kazaxcrana ¢ nenplo exerogHoro 3apblOjieHusl B BojoeMbl OacceiiHa p. Eptuc, rae panee
YUCJIEHHOCTD MOMYJISIMN HEJIbMbI ObllIa MHOTOYUCIICHHOM.

BtopeiM  sTanoM  mocie  yCHEMIHOM — aKIMMaTU3allid W BOCCTAaHOBJIEHUIO
BOCITPOU3BOAUTENILHON (DYHKIIMU HEJTbMbI B €CTECTBEHHBIX YCIOBUAX HAa OCHOBE BHEIPEHUS
HEIPEPHIBHON CUCTEMBI MOTYUYEHUSI MOJIOJIU UCKYCCTBEHHBIM CITIOCOOOM, HEOOXOAMMBI MEPHI
o pa3paboTKe CPOKOB 3ampera MPOMBICIA U OXpaHE HEPECTWIIMIL, YTO B KOHEYHOM HTOTE
MOXET TMPUBECTH K YCIEHITHOMY PACCEJIICHUI0O M TOBBIINICHUIO YHMCJICHHOCTH HEIbMBI B
Bonoemax PK.
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AmanoB Ourxac KenncoBuu
ara JtabopanT, Apan Qpuianansl
«banbIK mapyambUIbIFbl FRUTBIMU OHIIPICTIK opTasbiFbDy JKIIC

(Kazakcran, Kei3bLaopaa K.)

Omap BbareipOexk MaustikaiigapyJisl,
Killll FBUTBIMU KBI3METKED, apall GUInabl
«banbIK mapyambUIbIFbl FBUIBIMA OHAIPICTIK OpTaibiFbny JKIIC

(Kazakcran, Kei3bLiopaa K.)

Topedail AKTOJKBIH APMAHKBI3bI
ara abopaHnT, Apai ¢puiuansl
«banbIK mapyambuIbFbl FEUTBIMU OHIPICTIK OpTaibEbDy KIIC

(Kazakcran, Kei3piiopaa K.)

IIAPJIAPA CYKOMMACBIHJIAFBI KbLIBIII BAJBIFBI (PELECUSCULTRATUS
LINNEAUS) OMYJISIMSICBIHBIH KA3IPTT JKAFJAMBI

Annoramusi: bepinren makanaga Typkictan oOibickiHAa opHanackan lapmapa cy
KOMMAacChIHAAFbl KbUIBIII OQJIBIFBIHBIH OMOJIOTHSIIBIK KOPCETKIIMITEPIHE CUIMAaTTama OepiiireH.
MakananblH OachlHIa CyailIbIHBIHBIH CHUIMATTaMachl OepuireH. MomiMeTTep JKuUHAy
MakcatbiHga 2023 xpuinapaarbl JaldayiblK FBUIBIMUA AKCHEAUIUSIIBIK 3€PTTEY >KYMBICTAPhI
TaNJAHbI  OasHAanFaH. OKCHCAUIUSIIBIK >KYMBICTAp OaphiChlHIAa Kypma ayiapiblH
koMeriMeH [llapnapa cy xoitmackiHbIH Oapuibirbl 137 maHa KU OAJIBIFBI ayJIaHBII KOHE
ojlapra OMWOJIOTUSUIBIK Tajjayiap >Kacaliabl. AYJAHBIN aJIbIHFAH KBUIBIII OabIFbIHBIH
OMOJIOTHUSIIBIK  KOPCETKIMITEpl JKANMbl Cy aWAbIHBI OOMBIHINA JapaKTapAblH Y3bIHIBIK-
CaJIMaKThIK, KOHJIBUIBIK JKOHE Kac KepceTKiTepl capanTanraH. EKiHII peTrTte TYypaiH kac
KaTapblHa Kapail TonTapra 0ejieé OTBIPHII, ChI3BIKTHIK-CAJIMAKTBIK OCYy AWHAMUKACHI Oacka
JEepPEK KO3JIePIMEH CATTBICThIPMAaJIbl TYP/I€ TaJIJaHFaH.

Tipex ce3aep: nxtuodayHa, KOCINTIK OanbIKTap, MOMYJSALUS, Japakrap, epicTey,
opTara KepceTKiIl, OMOJIOTHSUITBIK KOPCETKIIII

Kipicne. Illapnapa cy koiimacel Kazakcran aymarbiHaarbl CeIpapusi ©3€HIHJIE
opHaylackaH OipjieH Oip ipi cy koimachl. Illapmapa cy KoWMachlH HUPPUTAIUSIIBIK >KOHE
THJIPOSHEPTeTUKAJIBIK MaKcaTTapra NaiiiasaHy epeKIIeJIeKTEPl OHBIH T'HIPOJIOTHUSIIBIK
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peXXHMMIHE KaTThl ocep erefi. Tarbl Oyl CyKOWMaHBIH >k00achlHIa 6,5 M TEpeHJIKKe
Ceri3MeTipiaik JieHreil xocmnapianrad. CygblH KOOIBIK KUBIHTBIFBI KbIPKYHEKTEH COyipre
JIeliH, aFbI3y COyIpJIeH KbIpKYHeKKe neiiH xypenl. [llapaapa cy KoMMachIHBIH HETi3T1 KOpeK
ke31 Celpmapus e3eHi Oonbin Tabblmagpl. An Kemec eseninen (2,4-12,9 %), xa3 aifbiHga
acipece, CoIpmapusi ©3€HIHIH arblHBI TOMEHJEreH ke3ae cy keneni. JKoOanbIKk aepexTep
OoMbIHIIA Cy KOWMAchIHBIH Y3bIHABIFRI — 80 kM, eHl — 25 xuijomerp. Cy Koimacsl
KazakcTaHHbIH OHTYCTIriHAE, O30€KCTaHMEH lIeKapaiac aiMakTa opHaiackaH. OHTYCTIK
Karjaiira OalJIaHBICTHI OJ1 as3Cchi3. Aynansl — 783 KM?, TOJIBIK Kenemi — 5,7 km®. [Tapmapa
Cy KoiMachiHbIH uxTHodayHaceiHa Ceipaapus ©3€HIHIH OPTAHFbI )KOHE TOMEHT1 aFrbIChIHA
MEKEH/IeTeH OalbIprbl OajbIKTap, KOJJaH >KEPCIHIIPUITeH >KOHE KE3JEHCOK KiOeplireH
OampikTap Keszmecemi. KocinrTik OambikrapiablH 9 Typi kesmecendi, onapra casan (Cyprinus
carpio), teipan (Abramis brama), kexcepke (Sander lucioperca), Topra (Rutilusrutilus),
kputbiln  (Pelecuscultratus), axmapka (Aspius), »kadieia (Silurus glanis), ax neHMaHnait
(Hypophthalmichthys molitrix) »xone wmenke (Carassius gibelio) OGanbikTapsr Kipesi.
OnapaplH 1IIHJE KOCINTIK ayiayJa MXTHOMAaccachl 0acklM TypJiepre MeHKe, TOpTa, casaH,
KOKCEpKe, KbUIBIII OanbikTapbl >katansl [1]. KazakcTangarbl 4YEXOHHBIH MAaKCHMAaJbl
meuepi [lapnapa cy kodimacbinga kepceTuireH, 1977 *Kbuibl JEeHECIHIH Y3BIHIBIFBI 44-Ke
nelin, opramia 27,6 cM-re JIeliH xoHe canMarbl 950-re aelin, optama 212 r-ra aeilin 0aibiK
aynanrad [4]. O3eH apHanapbiHAa, KOJJAEp MEH Cy KOWMaapbIHBIH allbIK Y4YacKeJIepiHJIe
Typanbl. Celpapusi ©3€HIHIH AaFbICBIHBIH PETTENyiHe JEWIHI1 YaKbITTa KbUIBII OaJIbIFbI
napusinbiH Apant TeHi3iHeH Oactan Kapanapusira neitin mexennereH. [llapaapa cykoiimacsl
CaJbIHFAaHHAH KEWiH 0J MXTHO(ayHAHBIH OJICTTETl KOMIIAHEHTI OOJIBITN, Cy alJIbIHBIHBIH
OapIbIK aKBATOPUACHIHIA, TUIOTUHAJAH OacTam KOFapFbl OeJIKTepre NeiiH Tapaiabl. OJeTTe
OyJ1 TYp CybI Ta3a aiimakTapnaa keznecesi. On 2-3 skacTapbiHJla KBIHBICTHIK JKETILTYTe KETEe/Il.
VBIIIBIPBIK MIAIY HAYpBI3-COyip aliapelHaa cyablH TeMneparypackl +12-+14°C, cynsin 1,5-
7™M TepenAiKTepiHAe Kypell [5]. YbUIABIPBIKTBI Cy acCThIHJIAFbl OCIMIIKTEpPre HIamiajibl.
Cynarbpl YUIIBIPBIK YJIKCHIN, )KapThlai Mmenarusuiblk Kyhae namuabl. TyKeiMasiiesl 10-110
MBIH YBUIIBIPBIKTEI Kypaiasl. CyablH TY3IbUIBIFBIHA ©TC TO3IMI, TYIIBI KOHE TY37bI Cyla
kebOetieni — 10,6% neiiin.

3eprrey >xymbictapbigaa Illapmapa cy KoWMachIHBIH Yy4acKelepiHae Marepuasaap
xuHay 2023 KpUIAarbl JanaliblK FHUIBIMU-3€PTTEY KYMBICTAPhl OapBICHIHIA >KAHAJIBI.
BanpikTapapl ayjay KypMa xKeia0e3eKTi ayJapablH KaTapbIMEeH TOp KO3JepiHiH Kejiemi 18 MM
neH 50 mMm-re aAeifiH, opKadchichl 25 M ToyiniriHe 12 caraTTaH KYpbUIAbl. AyJaHbII
KUHAJIFaH OapiblK MXTUOJOTUSUIBIK MaTepUaiapAblH OHOJIOTHSIIBIK KOPCEKIIITepl, aram
alTKaHIa >Kachl, Y3BIHIBIFBI, caiaMmarbl, DyIbTOH OOWBIHINIA KOHJBUIBIFBI JKOHE T.0.
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eJIIIEMJIEpl JKAJIMbIFAa OpPTaK oJicTeMenep OolbIHINA capanTtaiabl [2, 3]. bambikrapabiy
OMoJIOTHSIBIK KepceTkimTepi Excel koMmbroTepsaik OaraapiiaMackiHaa OHICI/I].

3eprrey HoTm:kesepi. [llapnapa cykoiimachkiHa KbUIBIII OajibiFbl Oackaga Typiepal
Oakputay MakcaThiHIa ayiaHaabl. Cy KoWMagarbl KbUIBIII OaIbIFBIHBIH KOCIMITIK ayJIaHYBI
1993-1995 x.ox apanbireiHna 50 T. kyparad. Craructukana cyanadtan 86-127 T aynanraH.
2003-2004 s>xpuimapsl KeUTBITT MOMYSIESICRIHBIH, 2002-2003 0K OHTAWUIIBI THAPOIOTHSIIBIK
Karjaiira OailJlaHBICTBI OPICTEYIHIH KOJaiyibl ©TylHe MYMKIHIIK OoyblHa OalaHBICThI
[[Tapnapa cykoMMachIHBIH KOFapFbl Oeirine sxoHe Chlpapus ©3¢HIHIAE Te3 6Cy KApKbIHbIH
ana 6acTapl.

67.9°B 68.0°B 68.1°B 68.3°B

r.llaprapa
= p.Coipaapbs
Cerka cranuuii
TpoMbICI0BBIH ydacTok Nel
E7 TIpombicaoBblii yuacTok Ne
23 TIpOMBICAOBBIH yuacTok Ne3
ITpombiciioBbIil yuactok Ned

67.9°B 68.0°B 68.1°B 68.2°B 68.3°B 68.4°B

Cyper 1 — lllapaapa cy KOMMaChIHBIH YYacCKeNiK Ti31Mi

Toxipubenik aynay OapbIChbIHIa KbUIBII OaNbIFBIHBIH Y3bIHABIFBI 14,5 cM nen 35,0 cm
re aybITKbINl optama 26,8 cM KyparaH. Canmarel 27 T aan 430 r geifiH esrepimn, opraiia
190,58 r kypanel. Illapmapa cy KoWMachIHAAFbl KOCINTIK ayjay KypaylapbiHa (KBLIBIM)
JapakTap/AblH OpTallla Y3bIHABIK CaaMakThIK kepcerkimTepi 31,7 cm xone 0,31 Kr KyparaH
[6]. 2023 >KbLIbI KbUIBIII OAbIFBIHBIH ACTHIK KYPBUIBIMBI QJIThl TONTAaH KYpaJifaH »OHE
TOPT kacTarbiIap O0acsiM 60el (71,5%) (kecte 1).
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A
Kectre 1 - Illapaapa cykoWMachIHIAarbl KbUIBIII OAJbIFBIHBIH  HeTI3ri
0MoI0rusUIBIK KepceTkimTepi 2023 Kbl
Y3BIHABIK, CM Caamak, r
KacTbIK F,
MHH-MaKC MHH-MaKC n %
KaTapbl - - opraima
oprama opramia
14,5-14,5 27-27
1 145 27 0,89 1 0,7
16,5-20,5 37-80
2 18.2 54.2 0,85 5 3,8
21,0-27,0 102-219
3 23.8 1415 1,04 18 13,1
24,5-29,5 145-293
4 272 1872 0,92 61 44,5
29,0-32,0 219-366
5 30,5 2949 1,03 48 35
33,5-35,0 400-430
0 34,3 418,25 103 4 29
14,5-35,0 27-430
BapJabirsl 26,8 19058 0,95 137 100
Ecxepmy™* F — @ynvmon 6otibiHuia KOHObLIbIK UHOEKCT, N-0aIblK canbl

3eprTey MoJiMETTepl OOMWBIHINA AaFBIMIAFBl  JKbUIBI KBUIBIII OalbIFBIHBIH JCHE
Y3BIHJIBIFBI MEH CaJIMaFbIHBIH OpTallla KOPCETKIITEPiHIH Keibipi oCKeH T OalKaiaasl, Oy
KOPCETKIII OepuIreH TYPAIH MOMYJSILUACHIHBIH KaFJalbIHbIH OHTaNJIaHFaHbIH KOPCETEI.
Hlereamern DynpTOH OOMBIHIIA KOHABUIBIK KOPCETKIIITEpI OTKEH KBIJIMEH CalbICThIpFaHIa
aszjan TeMeHaereH (kecte 2).

Kecre 2 — [llapaapa cykoiMachIHAAFbI KbLJIbII 0AJbIFBIHBIH Kb KATAPbIHAAFbI
OMOJIOTHSJIBIK KOPCETKIIITEPiHIH IMHAMHUKACHI

KoL 2019 2020 2021 2022 2023
Oprama I/ cm 22,1 26,1 25,8 25,6 26,8

Oprama, Q/ T 108,1 204,1 186,1 176,7 190,58
Opramia, F 0,91 1,00 0,94 0,96 0,95

Oprarma »acel 3 4 4 4 4

n 41 188 121 95 137
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KopbiThiHabl. bepinren MomiMertepai KopeIThiHABLIal [lapaapa cy KoWMachIHIAFbI
KBUTBIIIOATBIK TIOMYJISIIUSCHIHBIH OMOJIOTHSIIBIK KOPCETKIIITEPI OHBIH CY aljbIHFa TOJBIK
oeriiMaunirin  kepcereni. CoHbIMEH KaTap KbUIBIIIOAJBIK YHIPIHIH OpTalia ChI3BIKTHIK-
CaJIMAaKTHIK ©ciMi 0Oacka Cy alapIHIApbIMEH CalbICThIpFaHaa Oipiiama TYpPaKThl €KEHiH
agrapTanbl. byn perre Herisri cebentiH Oipi ka3 ailmapblHAa THAPOJOTHSIIBIK Karaai
TOMEHJICT KAWBUIBIM aJaHJdapbIHBIH a3alobl ceOer 0omybl bIKTUMan. OchIFaH KapaMacTaH
KBbUIBIIIOANBIKTBIH ~ TIPIIUTIK ~ €TETIH  OpPTachIHJAFbl  THAPOJOTHSUIBIK  JKaFdaljbIH
aybITKyJIapblHa KapaMacTaH MXTHOMACCAChIHBIH OCBIHAAN KOeJIeMIe CaKTaaybl Cy al IbIH/IaFbl
KYHJIBI Ca3aH MOMYJISIIUSCHIHBIH bIFBICTBIPBUIBIN a3al0bIHA aJIBIN KETY1 BIKTUMAJ.
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90K 639.2
Kangingakesel MaaguHa
«banbIK mapyambsuIbIFEl FEUTBIMA-OHIIPICTIK OPTAIBIFBD)
XKIIC Apan pumransIHBIH, Killll FEUTBIMU KBI3METKEPI
(Kazakcran, Kpi3buop/a K.)

IIAPJIAPA CYKOMMACBIHJIAFBI AKMAPKA
ASPIUS ASPIUS TTIONYJISILIASICHI

Angarna: Makanana [llapnapa cykoiiMacblHAaFel akMapKa OalbIFbIHBIH OMOJIOTUSIIBIK
KOPCETKIIITEPIHE COHBIMEH KaTap, Cy ailJIbIHbIHA cunarrama OepiireH. MaiaimeTrTep >KHUHAY
MakcatbiHga 2023 KpUIOArbl JAajblK FBUIBIMA OKCHEIULUSIIBIK 3€PTTEY KYMBICTAPHI
TaJAaHbll OasHAaIFaH. AyYJaHbII allbIHFAH aKMapKaHbIH OWOJOTHUSIIBIK KOpPCETKIIITEpl
OIpiHIII KE3eKTe JKAIMbl Cy aijblHhl OOWBIHINA JapaKTapJblH Y3bIHJBIK-CAIMaKTHIK,
KOHJBUIBIK JKOHE JKac KepceTKimTepl capantairaH. COHbBIMEH KaTap COHFbI alThl KbUIAFb
NOMYJISIUSIHBIH JKac KaTapblHa 6Cy KapKbIHbI capanTaia OasHaaIFaH.

Tipex ce3nep: uxtuodayHa, KOCINTIK OaJlbIKTap, MOMYJSIMSA, OpTalla KOpCEeTKIlll,
OMOJIOTUSIIBIK KOPCETKILI.

[[Tapnapa cy koWmacel — TypkicTaH OOJIBICBIHAAFBl €H YJIKEH KacaH]Ibl
cykoimanapeiH Oipi. 1965-1968 xbuinapsl sxocnap OolibiHIIa Chipapus ©3€HIHIH apHACHIH
Oerey apKbUIbl TYPFBI3bUIFAH. Heri3ri MakcaThl — cyapMajibl €TiHIIUNKTI IaMBITY, COHBIMEH
Oipre, OanblK MIAPYANIBUIBIFBIMEH €JJII MEKEHAEPJl TYPMBICTHIK-IIAPYallIbUIBIK CyMEH
KamMTamachi3 eTy. banbikrapapiH ke0eroiHe CyKOWMaHbIH CY JICHIeHiHIH 03repy TUHAMUKAChI
aiiTapipIKTail acep ereni. byrinri Tagma cykoiiMaHbIH Jkanmbl ayfanbsl 90 MbiH ra Oosca
OHBIH 72 MBIH Ta ayMmarbl 4 KOcINTIK OanbIK aynay ydackenepine OemiHin Oepinred. OHbIH
imriage Nel ydacke aynanbl 8 MbiH ra, No2 yyacke - 16 MbiH Ta, No3 ydacke - 24 MbIH Ta )KoHE
Ne4  yyacke - 24 MbIH ra aymakThl Kypaiabl. ATanfaH ydackeiepiae TaOurar
naianaHylbliap SKbUI CalibIH MEMJICKET TapamnblHaH OeiliHin OepuireH OanblK ayJay
Memiepin urepeai. OnapasiH HEri3r1 ayjay Kypalaapbl KbUTBIMIAP OOJIBIT TaObLUIAbI )KOHE
CyKOMMaHBIH KeWOip ayJaHAapblHAa KypMma ayjiap MaiaanaHbuIajb. [Tapmapa cy
KOMMAachIHAAa KOCINTIK OaJbIKTapAblH 9 Typl KocimTik ayiaHanbl. Onapra: caszaH, KyMic
MOHKE, TOPTa, ThIpaH, aK JOHMaHJal, akMapKa, KbUIBIII, KalbIH JKOHE KOKCEpPKe OalbIKTap
xatazabl (kecre 1).
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Kecte 1 — [lapaapa cy KoMMachIHIaFbl KOCINTIK OaJIbIK TYpJIepiHiH Ti30eci

Typaepain ataysaapbt
JIaThIHILA Ka3akiia opbIciia
Tyxeutap TykeiMaacel — Cyprinidae Bonaparte
Abramis brama (Linneaus) Treipan Jlem
Rutilus rutilus aralensis Topra [TnoTBa
(Linneaus)
Cyprinus carpio (Linneaus) Cazan Cazan
Carassius auratus gibelio Kymic menke Kapace cepeOpsiHbrii
(Bloch)
Hypopthalmichthyx AK neHMaHmai Benbrit ToncTono0uk
molitrix (Valenciennes)
Pelecus cultratus KpLabimn YexoHb
(Linneaus)
Aspius aspius (Linneaus) AKMapka Kepex
XKaiieiamap TykeiMaacei- Siluridae Cuvier
Silurus glanis (Linneaus) Katipia Com
CemeiictBo OxyHesble - Percidae Cuvier
Sander lucioperca Kexkcepke Cynax
(Linneaus)

3eprrey OapbicblHAa OanbIKTapAbl ayJjiayFa, apHailbl Y3bIHABIFBI 25 M, JKOHE TOpP
ke3nept 18 mm — nmen 100 mm-re JneiiH KypadfaH aynap MNaijanaHbUiAbl. 3epTrey
HOTIDKECIHAE aJbIHFaH OalbIKTapAbIH caHbl 153 ngaHaHbl Kypanbl. AyilaHfaH OalibIKTapra
JKaJMbIFa OPTAK dICTEMENIK HYCKAYJIBIKTap OOMBIHINA OMOJOTUSIIBIK Tajaayiap *Kyprizuial
[1, 2]. BambikTapasiH OHMOJOTHSIIBIK KOPCEKIIITEpl, aTam aWTKaHga >Xachl, Y3bIHIBIFHI,
canmarbl, OynbTOH OOMBIHIIA KOHIBUIBIFBI JKoHE T.0. KepcerkimTepi Excel kommbroTepiik
OarmapiamMachIHIa capanTasibl.

Axmapka (Aspius aspius) momynmsiuscel Illapmapa cy KoWMachliHAa IUIOTHHAIAH
Oactanm >xoFraprbl OeJlikke JeHiHTr1 OapiblK AaKBAaTOPHUSCHIHIA KeH TapanraH. Kekrem
yaKbITBIHJIA Kallaid epicTeyre IIOFbIPJIaHy CYKOMMaHBIH CarajiblK OeJIriHjae, COHAai-ak,
IUIOTUHA ayMaFbIHJA Ky3ere acaabl. AKMapKa Cy KOMMAaHBIH HET13T1 KOCINTIK ayJaHAThIH
OanbIK Typl Oosbin Tabbutaael. KaocinTik aynayna 2023-2024 sxpuigapra OEKITIITEH JIUMUTKE
COMKeC OHBIH KOJIeMI YKaJIITbl ayJaHaThIH OalbIKTapabiH 6,5 % (141,7 1) kyparan [4].

FrimpiMu-3epTTey aymaynapblHaa aKMapKaHbIH ChI3BIKTHIK-CAIMaKThIK KOPCETKIIITEPI
neHe y3bIHabIFRl OoMbiHIa 13,0-55,0 cMm apanbiFbiHga, caaMmarel 27- 3144 r apanblFbiHIA
aybITKbIIBL. [lonmynsiuusimapasiy opTaiia y3bIHAbIFEI 34,7 cMm, canmarbl 810,62 r Kypajbl.
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TypaiH 1IeKTi OHOJOTHSIBIK KepceTKilml bereH cy KoWMachiHAaFbl JapaKTapblHAH
(y3bIuabIFel 45 cM, caamarbl 1,8 Kr) aiiTapibikrail skorapsl aeyre 0omiansl [5]. Illapaapa cy
KoHMManarel OCJICeHMl ayjay KypajIapblHAarbl (KbUIBIMJAP) aKMapKa JapaKTapbIHBIH
oprama Y3bIHABIFE 38,3 cMm, canmarel 0,89 kr kyparan [6]. bismin 3eptreynepimizueri
napaktapabiH OyabToH O0WBIHITA KOHABUIHIK Kodddumuenti 1,41-1,89 Giprnik apanbiFeiama
xoHe oprama 1,51 koaddunumentti kepcerti. llomynanusHbIH 3kac KYpbUIBIMBI CETi3
TCHEpAlMSIIaH KYPAaJbINl, OJapAblH KaTapblHAa 3-4 »acTarbl JapakTap OachbIM OOJIbI
(42,4%). Cy KoiiMaga aKMapKaHbIH HErI3rli OHMOJOTHMSUIBIK KOPCETKIIITepl 2-KecTene
KOPCETUITEH.

Kecte 2 - [Illapmapa cykoWMachlHAAaFbl aKMapKaHbIH HErI3r1  OHOJIOTHSIIBIK
KOPCETKIIITEP]
I, MM Q,r
KoHABLIBIK,
Kacwr MHMH-MaKC MHH-MaKC M/F N %
opTalia opTaria
1 2 3 4 5 6
13,0-21,0 27-137
1 17,2 88,4 1,68 23 15
23,5-28,0 216-310
2 25,7 255,75 1,50 20 13,1
28,0-36,0 294-670
3 32,9 510,05 1,41 38 24,8
34,0-41,0 476-933
4 37,3 746,88 1,42 27 17,6
40,5-46,0 992-1526
5 43,5 1276,3 1,54 15 9,8
46,0-51,0 1340-2150
6 479 1651,55 1,49 20 13,1
50,0-54,5 2000-2825
7 52,6 2445,2 1,67 9 59
99 3144
8 55 3144 1,89 1 0,7
13,0-55,0 27-3144
bapnbirst 34,7 810,62 1,51 153 100
Eckepmy: | — kyuipwig kanamolncewi y3vinovlewt, Q - moavik caimaewi; M - opmaua
kepcemxkiwi,; F - @ynomon 6ouvinua KoHowLbiK unoexci, N - cambl
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3epTTey HOTHXKEJIEpIHE COMKEeC JapaKTaplblH Y3bIHJBIK-CAIMAKTBIK ©CY KapKbIHbI
KaJIBITITH JICHTEWJIe €KEeHIH KOpceTTi J>KoHe KaHaaiga Oip aybITKy KepceTKIITepi
Oalikanmaiiael (cyper 1).
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Cyper 1 — lllapmapa cykoimMachIiHAaFbl aKMapKAaHBIH Y3bIH/IBIK-CAIIMAKTHIK 6CY
KApKBIHBI

Courbl KbULIApAAFbl aKMapKaHBIH OWMOJIOTHSIIBIK KOPCETKIMITEPIHIH JepeKTepiH
Tajagail OTHIPHITN, 3-4 KacTarbl JapaKTapbl €H KOIl KEe3JIeCETiHIH aram eTyre Oonaisl. by
KOPCETKIII Cy KOWMAJarbl MOIMYIUSIUS CAHBIHBIH TYPaKThl CAKTaIyblHA MYMKIHJIIK Oepe/l.
CoHbIMEH KaTap, COHFbl 6 KbUIAArbl FHUIBIMU 3epTTey KezeHinae (2018-2023xx.)
aKMapKaHBbIH KOIDKBUIIABIK OWOJIOTHSUIBIK KOPCETKIIITEPIHIH JUHAMHKACHIHBIH OpTalia
y3bIHbIFRL 30,7-35,3 oM, canmarel 499,2-810,6 T, ®ynbpToH O0MbIHIIIA KOHABLIBIFH 1,42-1,54
Kypazabl. bys1 kocinTik O6aneIk aynayja akMapka JapakTapbliHa KbICBIMHBIH TOMEH €TETIH/IITH
kepcereni (kecte 3).

Kecte 3 - Illapmapa cy KoWMachIiHAaFbl akMapka OalIbIFBIHBIH KOTHKBUIIBIK
OMOJIOTUSITBIK KOPCETKIII
Oprama Koingap

KOpCETKIITEp 2018 2019 2020 2021 2022 2023
M/I, cm 31,5 30,7 34,7 35,1 35,3 34,7
M/Q, r 499,2 566,3 780,0 787,6 751,6 810,62
Konapuieik, M/F 1,42 1,54 1,51 1,48 1,49 1,51
Opraiiia xacbl 5 4 5 4 4 4
N 125 97 225 236 166 153
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Kecrene Oalikanranmail, y3bIHIBIK-CAJIMAKTHIK CHIIaTTaMajapbl KbUIIap OOMNBIHINIA
e3repe/i. JKanmbl anFaHa, KOIHKbUIIBIK OHOJOTUSIIBIK KOPCETKIIITEPIHIH aybITKY ayKbIMbI
a3, OyJ1 OHBIH TYpPaKkThl KYHIH KepceTemi. OpOip Cy alJbIHBIHIAFBl  OaJbIK
NOMYJISIIUSUIAPBIHBIH  KYPBIJIBIMBI ©T€ KOHCEPBATUBTI KOHE OIPTIHAEH ©3repil OTHIPaThIH
Kyihie, Oy OHBI TYpakThl JAaMy KOPCETKIIITEpiHiH Oipi peTiHIe KapacTbIpyFa MYMKIHIIK
oepeni [3].

bepinren monmiMmertepail KopweIThiHAbIIAN Kene [llapmapa cy KoWMachIHAAFbl akMapKa
MOMYJISIUSCHIHBIH, OHWOJIOTHUSIIBIK KOPCETKIITEPl OHBIH CYy alIbIHFA TOJBIK OCHIMILTITH
kepceTTi. JKanmbl anFanga, OMOJOTUSIIBIK OETiiep KOPCETKIMITEPIHIH aybITKY ayKbIMBI a3,
OYJ1 OHBIH TYPAaKTHI KYHiH kepceTei. COHbIMEH KaTap akMapKaHbIH KOHJIBUIBIFBI OT€ JKOFapbl
JeHrenae cakraigaabl, Oyl OChl TYPAIH KOPETiHIH KEH CIHEKTPIH €CKepe OThIPHII
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