


MesxayHapoaHbiii HayuHbli xypHan «Journal of Science and Research (JSR)» 2 (24) mamsip, 2025

((J ourn al Of Kasaxcran Pecry6mmkacsl AKIapar jkoHe KOFaMJIbIK

JaMy MHHHUCTPJIITiIHIH AKIapaT KOMUTETIHe

Science and tipkenren Ne KZ41VPY00076697, 01.09.2023 x.

Rese arch Xanbikapaiasik ISSN opransies! (ISSN-L): 3006-4325

(J SR) » AJipIHA €Ki peT KapbIK KOpe/Ii.

—
i i W

Ne 2 (24) 2025

Actana, 2025

www.jsrjournal.kz


https://portal.issn.org/resource/ISSN/3006-4325

MesxayHapoaHbiii HayuHbli xypHan «Journal of Science and Research (JSR)» 2 (24) mamsip, 2025

MA3MYHBbI

Blender xone 3D mpunTepai kosnmana oteipein STEAM asiceiHma MekTen

OKYIIbLIAPBIHA APHAIIFAH IUPPIBIK MOJCTBACY 9ICTEMECIH KETUIHIPY............. 4
Tagaii A., Kanepre O.

Xacanmpl WHTEIJICKTKE HeEri3fenred miatdhopManapaslH Ourim  Oepyne
nHpopMaTuka cabarblHIa OUTIM alylIBUIAPIBIH ~QJITOPUTMIIIK OWJIAyBIH

TIAMBITYFA OCCP L v veuveenreeereeaireesseeesreenseessseesseessseaseessseesseesssessseessseanseessesssessseennns 13
Beiicembaesa I'U., Karnmaesa A.K.

Kazakcrangarsl amMOynaTOPIBIK TEPANUSHBIH ©3€KTI Maceieiepi MEH aaMy

P00 01 €21 o) 5 SRR SRRR 21
Koorcanmaii M.F.

[legarornyeckass Mozenb OOydeHHsS OyIyIIUX yduTeNned WHPOPMATHUKU
TEXHOTOTHM LOT ..o e e e e 29
Cyneiimenkxan.A.I.

Reducing False Positives in SIEM Systems Using a Hybrid LSTM and Isolation

FOTest APPIOACh......ccviiiiieiieciieieeee ettt e eaee s 36
Takirov A.Zh.

www.jsrjournal.kz



«Journal of Science and Research (JSR)» xanpIkapaibIK FRUIBIMHU KYPHAT 2 (24) mamsip, 2025

FTAMP 20.00.01

Blender xone 3D npunTepai Koagana oreipbin STEAM asicbinaa
MEKTell OKYIIbLJIAPbIHA APHAJFaH HUPPIBIK MOJeJIbeY dicTeMeciH
KeTIaIpy

A. Taraii, O. ’Kanepke
AcTaHa xaJlblKapajablK YHUBEpcHTETi, ActaHa, Ka3akcraH.
E-mail: akzhunistagay775@gemail.com, Zhanokka.02@mail.ru

Fouibivu xerexkmi: )Kamanosa C.A. nenaroruka rbUTbIMIapbIHBIH
MarucTpi, ara OKbITYIIIBI

AHnoamna. Ka3zipei 3amanzvl Oinim Oepy scyliecinoe OKYUbIIApOblY Ubl2APMAUUbLIbIK,
MEXHONO2USLTILIK, JHCIHE EbLIbIMU O0A20bLIAPbIH 0AMbIMY MAKbI30bl MAKCammapowly Oipi 60nsin
mabwvinaovl. byn maxcamxa ocemy ywin STEAM (Science, Technology, Engineering, Art,
Mathematics) 6inim 6epy 6Oazvimel epexkuie pen amxapaovl. STEAM nandepin 6ipikmipy
OKYWBIIAPOLIY — CoIHU  OULAY — KAOilemmepiH, WbleapMAaulblivlK —JJleyemiH HCoHe  HCaHa
MEexXHON02UANAPObl MUIMOT KOIOAHY 0A0bLIAPLIH OaMbImMYyed MYMKIHOIK bepedi.

Blender 6azoapramacel men 3D npunmepinep yugpavix Mmooenrboey MeH NPOMmomun Hcacay
ApKbLIbL OKYUBLIAPObIY Meopusivbl OL1iMOepin madcipubede KOnO0awyea MYMKIHOIK Oepeoi.
Blender — 3D epagpuxa men anumayus s’cacayoviy Kyammol Kypanvl oonca, 3D npunmepiep
OKYWbLIAP2a 03 HC0DANAPbIH HAKMbl 0O0beKminepee atHandvlpyea Kol auiadsl. Ocvl Kypanioapovl
KONOAHY apKbLIbl  OKVUBLIAPObIY UHNCEHEPIIK, WbI2APMAUBLIBIK —HCIHE  MEXHOIOSUSLIbIK
Kabinemmepi 6ip-6ipimeH yinecimoi mypoe 0amuobl.

bByn sepmmey orcymvicor Blender sicone 3D npunmepnepoi natioanana omulpbin, MeKmen
OKYWIbLIAPLIHA — APHANRAH — YUPPILIK — MoOenvboey  20icmeMeciH  Heminoipy — Hcor0apbiH
Kapacmulpaowvl. 3epmmey HCYMblCbIHbIY MAKCAMbL — OCbl MEXHOLO2UALAPObL Oiim Depy npoyecine
€H2I3Y apKblLIbl OKYUBLIAPObIH ULbIEAPMAULBLIIK HCIHE MEXHUKANBIK 0AObLIAPbIH OaMbIMY YULIH
Muimoi aoicmemenix He2iz0ep MeH YCbIHbICMAp J3ipaey.

Tyuiin co3dep: Blender, 3D npunmep, yugprvix mooenvoey, STEAM, mexnonocusnvik
oagovinap, uHdceHepaix oazovliap, anumayus, 3D epaghuxa.

Kipicne (200-400 ce3)

Hudpasixk Moaenbaey xoHe 3D npuHTEpIep/Il OKY MPOIIECiHE €HT13y Ka3ipri
Ou1iM Oepy >kyHeciHze MaHbI3IbI pell atkapyna. Blender 6armapnamacet Mmen 3D
OpUHTEPIEP  OKYy  YIEpICIHAE  OKYIIBUIAPABIH  IIBIFAPMAIIBUIBIK  YKOHE
TEXHOJIOTUSIIBIK IaFAbIIAPBIH KATBIITACTHIPYa KYIITI KYpanaap O0JIbIT TaObLUIa b,
Blender — 3D rpaduika MeH aHuMalus xacayfa apHaJIFaH allblK OACTanKbl KOATHI
OarnmapiamMa, OJ OKyIIbUIapra HUQPIBIK MOJAENIBICYIIH HETi3r1 MPUHIUNTEPIH
TYCIHyre MyMKIHJIIK Oepei. 3D npuHTepiiep o3 Ke3eriHae OKYIIbUIapFa TEOPUSITBIK
O1TIM/II HAKTHI 0OBEKTUIEpre aHANABIPYFa, COHAa-aK MOACIBAEP/Il TPOTOTUIITEY
apKbUIbl SKCIIEPUMEHTTIK JaFAblIap/ibl UTepyre Ko amajasl. byn TexHomorusmnap
OKYIlIbUIapFa TEK OUIIM FaHa €MeC, COHbIMEH KaTap NPAKTUKAIBIK TIXKIpUOE je
Oepemi, OyJ1 oJapiAblH IIBIFAPMAIIBUIBIK OWJIay KaOUIETTEpiH apTTHIPHIN, >KaHA
MYMKIHIIKTEP/I1 )KYy3ere achlpyra MyMKIHJIIK Oepei.
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3epTTey KYMBICBIHBIH MakcaTthl — Blender sxone 3D mpunTepiepai Konmana
OTBIPBIN, MEKTEN OKYIIbUIAPhIHA apHAJIFaH MHUQPPIBIK MOJICIbIALY OIICTEMECIH
KETUITIPYIIH TEOPHSUIBIK KOHE OMICTEMEINIK Heri3nepiH a3ipney. Ocbl MakcaTKa
KETY YIIIH 3epTTey MIHAETTEP1 aHBIKTAJIJIbI:

1) b pablk MOACIBACYIH OL1IM Oepy KYHECIHAET1 MaHbI3bIH 3€PTTEY;

2) Blender 6arnapiamachiH MEKTEN OKYIIbIIAPhIHA OKBITY 1A TUIM/I1I KOJIJTaHY
OIICTEpiH aHBIKTAY;

3) 3D npunTtepaepaiy O6i1imM 6epyeri pesiiH KapacThIpy;

4) mbIFapMalibUIbIK KOHE TEXHUKAIBIK JAFIbUIapAbl JAMbBITY YIIIH THIMII
oaicTeMenepi YChIHY;

3eprreyaiH  OOBEKTICI — MEKTeN OKYyIIbUIapbl, IOHI — IUQPIBIK
MOJENBICYAl OKBITY omicTemeci, oHbIH imiHAe Blender 6armapmamacer mer 3D
NpUHTEpIEpAl Naiganany. by 3epTTey/ie KoJJaHbUIAThIH HET13I1 TEPMUHAECP MEH
abOpeBuaTypayiap TYCIHIIPUIIN, 3€pTTEYJIIH FbUIBIMH 0a3acbl MEH TEOPHUSIIBIK-
oJliICHaMaJIBIK HET131 KapacThIpbLIaThH Oonajbl. Ochliaiiia, 3epTTey OutiM Oepy
yaepicinae  Uuu@piblK ~ MOJAENIbICYJl  KOJJAaHy  apKbUIbl  OKYIIbLIApbIH
IIBIFAPMAIIBUIBIK JKOHE TEXHUKAIBIK NaFAbLIapbIH JAMBITYJa MaHBI3IbI FHUIBIMHU
HET13/Iep MEH YChIHBICTAp KacayFa OarbITTaJIFaH.

ogjicreme

3eprrey OapbIChIHA KOJIIAHBUTFAH SICTEP OKYIIbLIAP/IbIH IIbIFAPMAaIIbUIBIK
YKOHE TEXHUKAJIBIK JaFIbUIAPBIH JaMbITyFa OarbITTanFad. OChbl MaKcaTKa KeTy YILiH
TYPJIl 9JliCHAMAJIBIK KaJaMJap >Ky3ere achlpbUIJIbl, OHBIH 1IIH/IE SKCIEPUMEHTTEP
MEH ToXIpuOenep Kypri3uilll, HaKThl Kypal-KaOJIbIKTap MEH MmaTepuaiigap
KOJITaHBLIIBI.

3epTrey OIICHAMAJBbIK TYPFbIAAH OKCIEPUMEHTTIK 3€pTTey  SJICIHE
HeTi3/IeJIreH. DKCepUMEHTTIH 0acThl MakcaThl — Blender 6arnapiamacel Mmen 3D
MPUHTEPJIEPAIH MEKTEN OKYIIBUIAPHIHBIH IIIBIFAPMAIIBUIBIK JKOHE MPAKTUKAIBIK
JaFIbLUTAPBIH JAMBITYIAFbl POJIIH aHBIKTAY. DKCIIEPUMEHTKE KAThICKAaH OKYIIbLIapFa
3D w™ogaenbaey AarFapulapblH  KanblNTacTelpy YiniH Blender Oarmapnamacsr
YCBIHBUTBIN, oJapasl 3D  Gacelll IIBIFapy NpPOIECi apKbUIBI MOENIbICPIiH
(bu3HUKaIBIK YITUIEPIH jKacayFa YHpeTy >kocnapiaanabl. OKyibIIapablH MOACIbIICY
MeH OachIll MIBIFApy JaFabUIapbl SPTYPIIl TarchlpMaiap apKbLIbl TEKCEpUIal, Oy
OJIapJbIH >KaHa TEXHOJIOTHSUIApJbl KOJJIaHy OoibliHINA KabOileTrTepiH Oaranayra
MYMKIHJIIK Oep/ii.

3eprrey OapbIiChiHAA KOJAAHBUIFAH MaTepuaiiap MEH Kypaia-KaOIbIKTap
HakThl aHbIKTaNAbl. Blender Garmapnamacer — 3D rpaduka xacay, aHumarus,
MOJICTIbIICY JKOHE BU3yalW3allusl YIIIH KOJJAAHBUIATHIH AalllbIK OacTarKbl KOJTHI
OarmapiaMalbIK Kypas, ofl oKymibulapra 3D mopenbaeyll YHWpeHyre KaKeTTi
OaprbIK Kypaiaapasl yebiHaabsl. ConbiMeH Katap, 3D npuntepnep (Mbicansi, FDM
TEXHOJIOTUSCbIHA  HETI3ACNITeH  TMPUHTEpJIep)  OKCIEPUMEHT  OapbIChIHIA
KOJJIAaHBUIABI, OJap AapKbUIbl OKYIIBUIAPIBIH 3IpJeTreH MOJCNIbIEPIiH HAKTHI
oOBeKTUIepre aWHalAbIpyFa MYMKIHIIK Oepai, Oyn oyapabl Teopus MeEH
NpaKkTUKaHbl OIpIKTIpyre bIHTANAHABIPABL. [IpuHTEpiep MeH OargapiiaMaHbIH
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yilsieciMl JKYMBIC 1CTe€yl OKYIIBbLIAPAbIH MOJIEBACY MPOIIECIH TEPEHIPEK TYCIHIIM,
OHBI TOXKipHOe *KY31H/Ie 1ICKE aChIpybIHA CENTIT1H TUT13/11.

OkcniepuMeHT OipHemie Ke3eHHEH TypAabl. AIjbIMeH, okKymsuiapra 3D
MOJIeTIBACYAIH Heri3ri yreiMaapbl MeH Blender GarnapmamachlHbIH MyMKIHIIKTEPI
tycinaipiial. Cogan keliH, opOip OKYIIbI ©3 K00achiH d3ipieyre Kipicti, Blender
OarapiiaMachiHa MOJIENBAEP XKacar, oyiapAbl 3D npunTepiiepae 0achIn MbIFapAbL.
3epTTeyAiH 9p KE3€HIHJIE€ OKYIIbUIAPJBIH XKYMBIC OapbIChl OaKbUIAHBII, OJap]IbIH
OpBbIH/IaFaH TalChIPMANAPBIHBIH canachl MEH THUIMIUII Oarananisl. OpOip
OKYIIIbIFa >KEKe TallchipMayiap Oepuin, oJaplblH TarcbhlpManiapJsl OpbIHIAY
OappICbIHIA KOJJIaHFaH OJIICTepl MEH HOTIDKeNIepl OakpliayFa  ajibIHJIbL.
Oxyurbliapra OepiireH TarcbipManap apachlHia MOJECIBACYIIH KYPACIUIIT Ke3€eH-
KE3eHMEH apTThl, OyJI OJapJblH JaFAbUIaphIH OIPTIHAEN AaMbITYyFa MYMKIHIIK
oepi.

3epTTey OAICTEMECIHIH CEHIMIUINH KamMTaMachl3 €Ty YIIH OapJiblK
OKCIIEPUMEHTTIK KaJaMIap MYKHST >KOCTApIaH/Ibl KOHE op KaJaMHBIH OPBIHIATY
TOpTIO1 KaTaH OakpuIayFa aJbIHABL. bapiblK OKylIbu1apra OlpAeil skaFaail xxacayibl,
arHu Oapnblk oKymbuiap Blender Oarmapnamaceinna OipAeil TarcblpMaiapibl
opeiHaamn, Oipaeit 3D mpuHTepaepae xyMbic xkacaabl. COHbIMEH KaTap, OJap/bIH
YKYMBIC TIPOIIECI MEH HOTIKEJIEpl 9pTYpJIl acmantapMeH OarasiaHjbl, Oy 3epTTey
HOTIKEIIEPIHIH 00BEKTUBTLIITIH KaMTaMachI3 eTTI. 3epTTeyiH
KalTallaHATBIHABIFBIH KaMTaMachl3 €Ty YIIIH 9JICTEMENIK KaaaMIapJblH erKei-
TerKEeNJIl curarraMmachl Oepiidi, COHJai-aK 3epTTEy IPOIECIHIH op Ke3€HI I
JKa3bUIBIN, HAKThl KepceTunal. TamceipManapibl OpblHIAAy OapbIChiHAA opOip
OKYIIIBIHBIH JKYMBIC HOTH)KECI CalbICTBRIpMAibl TypAe OaranaHbll, oOpTYpdl
oJiCHaMaJIBIK ~KaJaMJapAblH THUIMAUIT aHBIKTaNAbl. byn ofic 3epTTeyiH
KaliTalaHybl MEH OHBIH HOTHXKeJIepiH Oacka >karfaiiapia KOJIJaHy MYMKIHIITIH
apTTHIP.IBIL.

3epTrTeye  KOJJAHbUIFAaH  OJICHAMANBIK  KagaMIapAblH  THUIMILIITT
oKywmbutapaeiH 3D Mozenbney meH 3D Oachll mibIFapy Aar[bUIApbIH MEHTEpY
JIEHreilin Oarayiay apKbUIbl aHBIKTANIbl. OpOip OKYIIBIHBIH XYMbIC OapbIChIHIA
KOPCETKEH HOTIDKENepi, OpbIHIaFaH TalChpMajiapbl MEH MOJENbICPAIH Ccarachl
OolibIHIIa Tanaay skacanasl. OKymbuiapasiH 3D Mozenbaey mpolecinae kacara
KATEJIKTepl MEH JKETICTIKTEPI1 3epTTEy HOTHKEIEPIHIH HET131H KYpabl.

3epTTey OaphIChIHA KOJIJIAHBLIFAH OMICTEMENIK KaJamaap OKY YAepiciHme
U PIBIK MOACIBICY A1 eHT13y MeH 3D mpuHTepiepai THIM/II Maiiianany »KoagapbiH
KOpCceTyre MyYMKIHAIK Oepai. bapiblk 5SKcnepuMeHTTep MeH Taxipuoenep
OKYIIBUTAPBIH IIBIFAPMAIIBUIBIK KOHE TEXHHUKAIBIK JaFdblIapblH JIAMBITYFa
OarpITTaNIFaH, OYJI OJIap bIH OoJtaliakTa HUGPIbIK TEXHOJIOTUSIIAPMEH KYMBIC 1CTEY
KaOLIeTTepiH apTThIpyFa bIKIAJ €TEe/Il.

Homuoicenep

3eprTey OapbIChIHIA allbIHFAH HETi3rl FhUIBIMM  HOTwkenep Blender
OarnapyiamMacel MeH 3D mpuHTepiep/ Il MEKTel OKYIIbUIapblHA apHaJIFaH HUQPIBIK
MOJIEIBALY SICTEMECIH KETUIIIPYAC TUIMAUTITIH JoeNie/l. DKCIEPUMEHTTEP MEH
Tajjayiaap OKymbUiapaeiH 3D momenbaey koHe Oachlll IMIBIFApy AaFabUIapbIH
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JaMBITYIaFbl OCBI SICTEMENEP/IIH MAaHbI3ABUIBIFBIH KOPCETTI. 3epTTEeYAIH MaKCaThl
MEH KOWBLIFAaH MIHJETTEpPIHE COWKEC ajblHFAaH MOIIMETTEp JKyHem Typre
YCBIHBLIA/IBI.

3eprrey OaphIChIHIA OKYIMIBUTAPALIH 3D Moaenbaeyaeri KabuieTTepi Ke3eH-
Ke3eHMEH apTThl, Oy onapabiH Blender Garnmapnamachin maiinanany apkpuisl 3D
OoOBEeKTUIEpAl JKacay AaFbUIaphIH KAJBIITACTHIPYFa 9cep €TTl. AJFalllKbl Ke3eHJIe
okymbuiapra Blender OarmapiamMachiHbiH HWHTEpdECi MEH HETi3rl KypajigapblH
TYCIHAIPY >KYMBICTapbl Kyprizuigi. OKymbuiap KapamnablM Te€OMETPHUSIIBIK
dburypanappl MojaeNbaeyAl YUpeHIl. OpOip OKYIIBIHBIH OIpiHIII TarChbpMacCh
ylHiesmeM/ Il MImHAepAl kKacay Ooiabsl. byn ke3eHae KONIIUIIKTIH Kypaeni
MOJICNIbJICp JKacayFa BIHTachl OOJIMalbl, ajaiijla yakbplT eTe kene omnap 3D
MOJEIBICYAIH HET137epiH MEHIEpIIl, KYpAeNi MOJeIbAepre KOITyre JaibiH OOIbI.
Ocpsl ke3eHie, 3D npuHTepiepIiH KOMErIMEH OKYIIbIIapFa MOACIIbIEP (PU3HKAIBIK
TYpJ€ KOPCETLIA1, IFHU OJIap ©3]IepIHIH >KacalFaH >Ko0ajapblH NpUHTEPIE OaChII
IIBIFAPBITI, OCBI TIPOIECCTI OaKpLIaI, MOJCIBIASPIIH IIBIHAWBI TYPAE KY3EeTre acyblH
Kepe anabl. bysl Ke3eH OKylIbLIapAblH TEOpHUs MEH TKIpHOEH1 YillecTipyiHe
MYMKIHJIIK Oep/i.

OKyuIsUIapabIH MOJIETICY TIPOLIeCi MEH HOTHXKeNepl OaKbuIayFa ajabiH bl 3D
MOJICNIbJICY /Il YHPEHY OapbIChIHAA OJIAPJbIH MATEMAaTHKAJBIK >KOHE WHMKEHEPIIK
JAFIbUTAPBIHBIH  JaMybl  Oailkaimabl. MpbIcanbl, OKYyIIBLIApD TECOMETPUSIIBIK
dburypanap/ipl xKoHE OOBEKTLIEPAl MOJAENBIALY apKbUIbl YIIOIIIEMIl KEHICTIKTI
TYCiHy KabOunerrepin aprTTbipibl. COHBIMEH KaTap, Ojlap HWHXKEHEPJIK TYPFbIIaH
JYPBIC MOJIENIb Kacay YIIIH AYPBIC OJIIeMIEp MEH MPONOPLHUIapAbl €CKepy
KOKETTIriH yipeHai. 3D Mopaenbaey OapbIChiHAA OKYIIBUIAPABIH — €CENTey
JaFIbUIapbl MEH JIOTHKAJBIK OWJay KaOijieTTepl 1€ JaMblbl.

3D GachlI mbFapy IpoLECIH/IE OKYLIBUIAPAbIH IIbIFapMalIbUIbIK KadiieTTepl
apTThl. Onap e3/epiHiH KoOaTapbIH jKacall OTBIPHII, KEKE MEHIMISP KaObUIIabl
KOHE OChl HIENNMAEPAl >Ky3ere achlpy YILIIH >KaHa oAiCTep MEH TaCcUIAepl
KOJIIaHyFa ThIPbICTBL. MbIcanbl, keiOip okymbiap Blender Garnmapnamaceinna
OPTYPJIi TEKCTypajap MEH TYCTEP/l KOJIIaHY Ikl YUPEHII, 63 MOJICNIbICPIHE EPEKIIIe
ctwib Oepai. 3D mpuHTepnepal mMaigaiaHy apKbUIbl OKYIIbLIAp JKacaraH
MOJICIBACPAl OaChIN IIBIFAPy OapbICHIHA OJap/AbIH JKOOaJapbIHBIH HAKTHI ITIIIIHI
MeH (YHKIMOHAIABIFBIH KOpPE alybl MaHbI3NbI Ooynbl. byn Toxipube omapabiH
IIBIFAPMAIIBUIBIK 9JICYETIH apTTHIP/IbI, 9p1 )KaHA HUAEsUIapAbl THIMII )KY3€Te achIpyFa
MYMKIHJIIK Oep/i.

3eprreymiH HoTHWXKenepi kepceTkeHned, Blender Garmapmamacer men 3D
MPUHTEPIEPIl KOJMAaHy OKYIIBUIAPABIH ChIHHU OWJIay KaOUIeTTEpiH 1€ apTTHIPIbI.
Onap mojenaey MpoIECiHIAE TypJil Mocelelep/l IIelly YINH jKaHa ToCUIaep
ychIHABL. Mbicansl, 3D Monenbaepal Kypy Ke3iHae Keilip OKyIIbuIap MacIITa0ThI
JYphIC TaHJail ajlMail, MOJIENIbIIH COMKeCc KeJIMEWTIHIH Oaikanbl. by skarmaiina
oJiap 63 MOJIeJIbAEPiH KalTa Kaparl, TYCIHIKCI3 JIEMEHTTEP 11 KaiTa Ty3€Til, oJ1ap bl
HaKTbUIall TycTi. By yaepic onaplblH ChIHAAPIbI Oy »KOHE LIEHIiM KaObuiiay
KaOuIeTTepiH MaMbITThl. OKyLIbUIAp dpKAlllaH TKIpUOE apKbUIbl KaTEIIKTEPIHEH
yipeHin, xaHa omictepai Oaiikam kepai. 3D Mojenbaey MeH Oachill IIBIFApy
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OKYLIBbLJIApFa €3 UACsUIapblH HAKThl KOPCETy MYMKIHAITIH Oepni, Oys1 ojapibiH
IIBIFAPMAIIBUIBIK ©31H-631 KOPCETYiHe BIKMA €TTi.

3epTTey OaphICHIHIA AIBIHFAH HOTIDKENEPre CoWKec, MU(MPIBIK MOICThACY
MeH 3D Oacein mbIFapy omicTeMenepi OKYIIbUIApABbIH FRUIBIMUA, HHKCHEPIIIK KOHE
TeXHUKAJIBIK OUTIMIEPIH apTThIpyFa MYMKIHAIK Oepii. byn ynepic okymibuiapabiH
FBUIBIM, TEXHOJIOTHs, WH)XCHEpUs J>KOHE MaTeMaThKa TMOHJEpiHe JereH
KbI3BIFYIIBUIBIFBIH apTThIpAbl. OKylIbuiap (PU3MKAIBIK OOBEKTUIEPAl MOIEIbICY
JKOHE OJIapJibl HAKTHI jkKoOanapra aWHaIABIPY apKbUIbl OChl TMOHAEPIIH 6©3apa
OallIaHBICKIH TEPEHIPEK TYCIHI.

3eprrey 6aprickina 3D npunTepiiepAid 611iM Oepy KyieciHae MaHbI3Abl poll
aTKapaThIHbI aHBIKTAJbL. 3D npuHTEpIIep OKYIIbUIApFa HAKTHI MOJIENBAED JKacayaa
TOXKiIpuOe )KMHAKTayFa MyYMKIHJIIK Oepai. By npoiece onapabiH HHXEHEPIIIK jKoHe
IIBIFAPMAIIBUIBIK JaFABUIApBIH Oip yaKbITTa JaMbITyFa bIKHand eTTi. COHBIMEH
Katap, 3D mnpuHTEpiiep OKyIIbLIapFa ©3JEpIHIH >KOo0aJapblH KaKcapTy KoHE
ChIHAKTAH OTKI3Y YILIH KalTalaHFaH TOXIpuoOenep xKyprizyre MyMKiHaik Oepai. by
O11iM Oepy yaepiciHAe OKYIIbLIapAbIH AepOec KYMBIC 1CTel OLTY1H JKOHE 9pTYpii
Kypajgapabl KOJAaHyAarbl UKEMUTITIH JaMBITyFa CENTITTH TUT13/11.

3eprTey OaphIChIHAA aIbIHFAH HET13r1 HoTIkenep Blender 6armapinamacel MeH
3D npunTepsiepAl KoJdgaHy apKbUIbl OKYIIBUIAPABIH HIBIFAPMAIIbUIBIK, TEXHUKATBIK
YKOHE FBUIBIMU JIaFAbIIAPBIH IaAMBITYIa YJIKEH POJI aTKapaThIHIBIFbIH KopceTTi. OChl
omicTemMenepi OutiM Oepy MpoIeciHe THIMAL EHTI3UTyl OKYIIbUIApIbIH O171iM
JIEHTCMIH apTTHIPBIN, OJIAPJBl JKaHA TEXHOJIOTHSUIAPILI KOJIJaHyFa YHpeETy
MYMKIiHIITiH O6epeni. 3D Moaenbaey MeH 3D Gachln mblFapy OKyIIbIIAPAbIH CHIHU
OilJiay, JIOTHKANBIK €CENTEy >KOHE HWHXKEHEPJIK MarJblUIapblH JaMbITa OTBIPHII,
oJlap/ibl OoJallakTarbl KociOM OarbITTapAa KETICTIKTEpre MeTyre AalbIHAaiabl.
3epTTey HOTHXKEJEP1 OChI 9icTeMeNep/IiH O11iM Oepy KyleciHe TUIM/I €HT131ITeHIH
JKOHE OJIAPABIH OKYIIBIIAPABIH IIBIFAPMAIIBUIBIK TIOTCHIIMAIBIH allyFa BIKIAI
€TETIHIH KOpCEeTe .

Kecte 1. 3eprreyain ogicTeMeniK Kaaamaapbl

Kagam Cunarrama

3epTTey MaKcaThbl Blender 6arnapnamacer men 3D npunTepiepi
KOJJIaHy  apKbUIbl  OKyHmIbUTapAsiH 3D
MOJICIIBJICY aFAbLIaPbIH JAMBITY

Blender 6arnapiiamacsr Blender 6arnapiaMachIiHbIH HET13A€piH YUPETY
YKOHE OKyIIbUTap bl 3D Moaenbaeyal yupery

3D npunTepiiep Oxkywsutapra 3D npuHTepaepal naiganaHbl,
MOJIENBACP/I1 HAKTHI O0BEKTIIepre alHAIIBIPY

3D Moznenbaey 3D moaenbaepal xkacay jkoHe OachlN LIBIFapy
JaFAbUIAPBIH KAJBINTACTHIPY

[IpIrapMalbuIBbIK JaFIbLIap OKymbLIapAblH ~ [IBIFAPMAIIBUIBIK ~ YKOHE
npoOJieMaiap/ibl ey KabiIeTTepiH 1aMbITy
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Tekcepy OKymbUTapAblH JKacaraH MOJENBICPIH KoHE
OachIIl LIbIFApFaH xko0aJapblH TEKCEPY

Hotmxenep Hotmxkenepni  kMHaKTay,  OKYLIBUIAPJIbIH
JTarabplIapblH  Oarayay JKoHE  THIMIUIIKTI
aHbIKTAy

3epTTeyIiH TEOPHsICHI 3epTTeyiH FhUIBIMU HET13/1€p1 MEH TEOPHUSIIBIK
MaHbI3bI

WHxeHepiik AarapLiap OKymbuUtapAblH =~ MHXKEHEPJIK  JAaFJblIapblH

JaMBITY apKbpUIbl HAKTHI Ko0anmap jkacayra
KaOUIeTTIIIKTEPIiH apTThIPY

[emim kadbuIay KadineTTepl | OKyIIbUIapAbIH — JIOTHMKAJIBIK —Oilay JKoHE
HIeliM Kaoblaay KaOuieTTepid Oaranay

Du3UKaIBIK 00bEKTLIEP OKymibLIapablH MOJICNIbJIEP MEH O0BEKTLIEeP/Il
HAKThl 6MIpJIE KOpyl KOHE THKIpHOETIK OLTiM
any

Tankbuiay

Blender Oarpmapiamacel mMeH 3D mnpuHTepsiepAl MEKTEN OKyLIbUIapblHA
apHAJIFaH UUQPIBIK MOAENBIEY SICTEMECIH >KETUIAIPYJe TUIMIUIILIH KOpCETTI.
AJBIHFaH IEPEKTEP TEOPUSITBIK HET13I€PMEH COUKEC KeJIe Il JKOHE OJTap IbIH FHUTBIMU
KAybIMIACTHIKTaFbl OPHBIH aHBIKTAWABI. BYPBIHFBI 3epTTEyNepiH JAepeKTepi
OotibramIa, 3D Momenpaey MeH Oachlll MIBIFAPY OKYIIBUIAPABIH IIBIFAPMAIIBIIBIK
YKOHE TEXHUKAJBIK JaFIbUIAPBIH JaMBITYFa BIKIAJ €Teli. byl TEOpUSHBI 3epTTey
HOTWXKeNepl jaanenaent: okymsuiap 3D  Mopenbraeyal yilpeHy OapbiChiHIA
MaTeMaTUKAIBIK JKOHE FBUIBIMH JaFIbLIAPBIH KETUIIIPII.

CoHbIMEH Katap, 3epTTey HOTIDKEJIEpPIMEH CalbICTHIPhUIFaH  0acka
3epTTeyliepe e OKYIbUIapAbIH Kelbipeyepi yurin 3D Moaenbaeyaid KypAaenuIiri
KUBIHBIKTAP TYFbI3FaHbl Oaiikanmabl. bynm mocene 3epTTey/iH IMIBIHAWBUIBIFBIH
JoNeNaey YIIH MaHbI3Abl O0JIbl, OWTKEeH1 OKylibuiapabiH 3D Mojenbaey MeH
Oachlll IIBIFAPy TPOLIECIHE KAThICYbl OapbIChIHAA KE3J€CKEH KHUBIHJBIKTAp
TEOPHSUTBIK HET13JICPMEH KaWIIIBUTBIKTHI JKaFaaiyiap TyBIHIATThI. JlereHMeH, yakpIT
OTE€ Kelle OKYyIIbUIap OV KUBIHABIKTAPABI KEHIIM, MOJEIBbACY JaFIbUIapbIH
MEHTrep/i.

Blender Oarpmapnamacel meH 3D mnpuHTepiepAl KOJJIaHy OKYIIbUIApbIH
TEXHUKAJIBIK JKOHE MIBIFAPMAIIbLIBIK JaFAblIapbIH JAMBITY YIIIH THIMAI Kypajaaap
eKeHIr JonenaeHAl. bomamrakra ocwkl omictemenepiiH OuliM Oepy MpoleciHe
WHTETPAHSICHIH KETUIIPY MaKCAThIHIA KOCBIMITIA 3ePTTEYJIEP KYPTi3y KaxKeT.

KopbITbIHABI

3eptTey OaphIChIH/IA alTbIHFAH HET13r1 HoTHkenep Blender 6armapiamacs MeH
3D mpuHTepsepi KoJaHy apKbUIbI MEKTEI OKYIIbLIapblHA apHAIFaH ITUQPIIBIK
MOJIENBIICY OMICTEMECIHIH TUIMAUITIH KepceTTi. OkymbuapasiH 3D Mozaenbaey
YKoHE OACHIT MIBIFAPY JaFAbIIAPBIH JAMBITY OapBICHIHA OJap IbIH IBIFAPMAITBLITBIK
JKOHE TEXHUKAIBIK KaOUIeTTepiHiH apTKaHbl Oaiikanapl. bym omictemenep
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OKYIIIBUTAPJBIH MATEMATUKAIBIK, FHUIBIMH, WHKEHEPJIK KOHE MIbIFapMAaIIbLIBIK
JaFbUTApbIH YHJIECTIPIN JaMbITYFa MYMKIHJIIK Oepi.

3epTTey IKYMBICHIHBIH FBUIBIMH MaHBI3IBUIBIFBl  JKOFApbl, OWTKEHI Ol
mupabIK Moaenbaey MeH 3D 06achlll mIBIFapy TEXHOJIOTHSUIAPBIH OimiM Oepy
MpoIIeCiHe TUIMJ1 €HT13Y/IIH FRUIBIMU HET137epiH YChIHabl. Blender 6armapiamacsl
MeH 3D mpuHTEepsepAiH KOJIaHbUTYbl OKYIIbUIAP/IbIH O11iM JeHreliH apTThIpyFa,
oJIap/bl JKaHAa TEXHOJOTUsUIapAbl KoJjaHyra OediMaeyre bIKnaa erefl. AJIbIHFaH
JIepekTep OuTiM Oepy KyHeciHe UUQPIIBIK TEeXHOJOTHsJIAPAbl HHTETpalusiiay
KaKETTITTH J2IEIIAEIl.

[IpakTuKanblK  MaHBI3JBUIBIFBI  TYPFBICBIHAH, 3€pPTTEY  oicTemernepi
MekTenrtepae 3D Mozaenbaey MeH Oachlll IIBIFAPY OMICTEPIH OKY YJAEpICiHE €HTI3Y
YIIH KOJJIAHBUTYBI MYMKIH. by omicTemernep OKyIIBIIApIbIH IIBIFAPMAITbUTBIK
KaOLIETTEPiH AAMBITHIIN, OJapabl OOJaaKTa HU(PIbIK TEXHOJIOTUSIAPMEH HKYMBIC
icTeyre JMalblHIalIbl. 3epTTEy >KYMBICBIHBIH HOTIDKENEpl O1I1iM Oepy yaepiciHiae
KOJIaHyFa OOJIaTIH WHHOBAIFUIBIK Kypajgap MEH OMICTepJi YChIHA OTBIPHIM,
STEAM OarbITbIH O/1aH 9p1 AAMBITYFa CENTITIH TUTI3EII.
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Blender u 3D-npuHTepHI AJIs1 COBEPLICHCTBOBAHUS METOAUKHU
uupposoro moaeaupopanus B pamkax STEAM 111 IKOJIBHUKOB

Taraii A.,Opa3 K.
«MexTyHapoaHbI YHUBEpCUTET AcTaHa», AcraHa, Ka3zaxcraH.
E-mail: akzhunistagay@gemail.com, Zhanokka.02@mail.ru

Hayunbliii pykoBoautennb: KamanoBa C.A. — MarucTp neiarorndeckux
HayK, CTapIInui MpernoaBaTeb.

Annomauusn. Cospemennas cucmema 00pazo8anus Cmasum nepeo coOou 8ANCHYIO 3a0ayy
Pazeumus y WKOIbHUKO8 MBOPYECKUX, MEXHOI02UYECKUX U HAYYHBIX HABBIKOB. J]Isl 00CUICEHUs.
amotu yenu Hanpaenenue STEAM (Science, Technology, Engineering, Art, Mathematics) uepaem
kaoyegyto poav. Mumeepayuss STEAM-oucyuniun cnocobcmeyem pazsumuto Kpumuiecko2o
MbIULTIEHUS,, MBOPYECKO20 NOMEHYUANd U HABBIKOS IPOEKMUBHO20 NPUMEHEHUSI HOBbIX
MEXHON02UNL Y YUAUUXCS.

IIpoepammul Blender u 3D-npunmepul, ucnonvsyemoie 018 YUPPO8020 MOOEIUPOBAHUL U
CO30aHUsl NPOMOMUNOS, NO360JAIOM  VUAWUMCA NPUMEHAMb meopemuyeckue 3HAHUSL Ha
npakmuxke. Blender — smo mownwiii uncmpymenm ons cozoanus 3D-epaghuxu u anumayuu, a 3D-
npUHmMeEpPbl OMKPLIEAIOM VUAWUMCI 803MONCHOCMb NPeodpa308ams UX NPOeKmvl 6 pedbHble
obvexmul. Hcnonvsosanue >mux UHCMPYMEHMO8 CHOCOOCMEYem 2apMOHUYHOMY DA3GUMUI0
UHIICEHEPHBIX, MEOPUECKUX U TMEXHOJI02UYECKUX HABLIKOG ) CIYOEHM08.

Hacmosiwee uccnedosanue paccmampusaem nymu co8epuleHCmMe08aHUsi MemoouKu
yugposoeo modenuposanus 0Jisi WKOJIbHUKOE ¢ Ucnoav3oeanuem Blender u 3D-npunmepos. Llens
pabomvl — paspabomams 3ppexmusrvle Memooonocuueckue OCHOBblL U PeKOMeHOayuu OJis
BHEOpEeHUsL IMUX MEXHONI02UU 8 00PA308aMENbHBIN NPOYECC C YEIbl0 PA3GUMUL MEOPUECKUX U
MEXHUYECKUX HABBIKO8 YUAUJUXCAL.

Kniwueevie cnosa: Blender, 3D-npunmep, uyugposoe mooenuposanue, STEAM,
MEXHOI02UHECKUE HABBIKU, UHICEHEPHbLE HABbIKU, anumayus, 3D-epagpuxa.

Blender and 3D Printers for Enhancing Digital Modeling Methodology
within STEAM for School Students

Tagay A., Oraz Zh.
Astana International University, Astana, Kazakhstan.
E-mail: akzhunistagay@gmail.com, Zhanokka.02(@mail.ru

Academic advisor: Zhamalova S.A. — Master of Education, Senior
Lecturer.

Abstract. The modern education system aims to develop students' creative, technological,
and scientific skills. To achieve this goal, the STEAM (Science, Technology, Engineering, Art,
Mathematics) education approach plays a significant role. Integrating STEAM disciplines helps
develop students' critical thinking, creative potential, and skills in effectively using new
technologies.

Blender and 3D printers, used for digital modeling and prototyping, allow students to apply
theoretical knowledge in practice. Blender is a powerful tool for creating 3D graphics and
animation, while 3D printers provide students with the ability to transform their projects into
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physical objects. The use of these tools fosters the harmonious development of students’
engineering, creative, and technological skills.

This study explores ways to enhance digital modeling methodology for school students
using Blender and 3D printers. The aim of the study is to develop effective methodological
foundations and recommendations for integrating these technologies into the educational process
to promote students' creative and technical skills.

Keywords: Blender, 3D printer, digital modeling, STEAM, technological skills,
engineering skills, animation, 3D graphics.
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FTAMP 004.8

Kacanabl MHTeJUIEKTKe Heri3aenreH miardgopmanaapabiy OltiM Oepyne
uHopmaTiKa cadarbIHAa OiTiM aTyIbUIAPABIH AJITOPUTM/IK OHJIAYbIH
AaMBITYFa dcepi
I'.U. Beiicembaena', A.K. KanraeBa?
1“I/IHI[y0TpI/IaJ'II[BI- TEXHUKaJBIK KOJUIeK1” nH(OpMaTHKa TIOHI
okbITymIbICH, [IIpiMKeHT, Ka3zakcTaH.
2“I/IH,I[y0TpI/IaJ'II[BI- TEXHUKaJBIK KOJUIeK1” nH(OpMaTHKa TIOHI
okbITy1IbICH, [IIpiMKeHT, Ka3zakcTaH.
*F-mail: guli18.87(@mail.ru, kaltaeva.ajar@mail.ru

Anoamna. byn maxanaoa sxcacanovl unmennexkmke (/KH) nezizoencen niamghopmanapoviy
oinim 6epy mpoyecinoe, acipece uHgopmMamuxa NoHiHOe OKYWBLIAPObIY aAN20PUMMOIK OULAY
Kabinemin 0amblmy2a blKNAlbl MeopusiIblK mypavlod Kapacmulpsbliaosl. 3epmmey 0apbicblHOA
AneoOpUMMOIK OUNAY Y2bIMbIHbIY MIHI, OHbIH 3amManayu Oilim Oepy ocyiiecinoezi OpHul JHCoHe
Manw306Lab1ebl cunammanvin, KU mexnonocusanapvinsiy ocvl Kabinemmi 0amvlmyoagvl aa1eyemi
Mandanaovl. Aemop unmepaxmuemi oKbimy Kypauoapwvl, a0anmuemi OKblmy dcylienepi JicoHe
Koomay cumyasmopnapel cuaxmol JKHU-ce Hecizoencen naamgopmanapoviy OKyubLIAPObIH
MAHBIMOBIK, OellceHOINiel MeH JI02UKANBLIK OUIay 0az0blIapblH dcemindipyoesi pefiine HA3ap
ayoapaovl. Maxanaoa HaKmel 2MAUPUKATILIK 3EPMMEY HCYPI3IIME2eHIMEH, OMAHObIK JHCIHE
wemenoix 2vlLIbIMU 20ebuemmepee, COHOAU-AK KOAOAHbICMARbl Oinim bGepy madxcipubenepine
cytiene omuipwin, KU mexnonozusanapvin muimoi Ko10any 6aelmmapblia capanmamanblk Woy
acacanaovl. Homuoicecinoe, owcacanovl unmennekmke Hezizoencen yugpavlk 6inim  bepy
KYpanoapuvl aneopummoix ounayovl oamvlmyoa aneyemmi Koaoday Kypanvl 001a alamviHbl
myoicoipbimoanaosi. byn sepmmey JKHU-0in 6inim bepy canacvinoagvl MyMKiHOIKmMepiH 3epoeneyze
Kbl3b12YULbLIbIK MAHLIMKAH MAMAHOAp MeH nedazozmepae meopusiivblK ne2iz 601a anaobl.

Tyitin co30ep: ’Kacanovl unmennexm, oinim 6epy naamegopmanapel, , anreopummoix ounay,
yughpvlk nedazo2uxa, uHGopmamura, UHHOBAYUALBIK OKbINY

Kipicne

Kazipri yakeiTra Kazakcrtan PecmyOGaukacel OimiMm  Oepy KyHeciHze
nudpraaHabIpy MeH xacauabsl HTEUIeKT (JKI) TexHOomorusapblH €Hri3y MaHbI3 b1
OarpITTapABIH O1pi O0JIBITT TaOBLIAARI. MemiekeT Oactibichl KacbiM-XKomapt Tokaes
o3iHiH JKommayeinga JKM-gi Oimim Oepy cajmacklHa KEHIHEH — €HTI3YIIH
MaHbI3[IBUIBIFBIH  aTan  oTin, «Al-Sana» OargapiiaMacblH JKy3€re achIpybl
Tancelpanl [7]. by Gacrama eniMi3aiH OutiM Oepy >KYHECIH »KaHFBIPTyFa >KOHE
OKYIIBIIAPIBIH 3aMaHayH TEXHOJIOTHSITIAPMEH JKYMBIC i1CTey JaFablJIapbIH JaMbITyFa
OarpITTasiFaH. binim Oepy yitbimaapeiHa KM TexHONOrusgapblH OKYy MpOLIECiHE
€HI'13y MiHJAeTi XykrenareH. byn acipece mH]opmaTuka MoHIHIE ©3€KTi, cebedi
QITOPUTMJIIK OWJIay KaOlIeTIH JaMbITy OKYIIbUIAPABIH JIOTUKAJIBIK KOHE ChIHU
oliylay NaFabUIapbhIH KAJBIITACTHIPYAa MaHBI3ARI pei atkapaasl. KU HerizmenreH
riaTdopmManap, MbICaJIbl, AN TUBTI OKBITY JKYyHeIepi MEH KOATay CUMYJISTOPIIApHI,
OKYIIBUTAPJBIH JKEKE EPEKIICTKTEPIH €CKepe OTBIPBIN, OKY MaTepuasIapbiH
YCBIHYFa MYMKIHJIIK Oepei.

Anroputmaik oitmay meH XU TexHonorusmapeiH OuTiM Oepy cajachiHzIa
KOJIIJaHy MOcelsieCcl KONTEreH OTaHIBIK JKOHE IETENIIK FalbIMIApAbIH 3epTTey
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HbICaHbIHA aiHanFaH. Meicanbl, Epxan MingerOaiiipiH 3epTTeyl airopuTMIIIK
oiiay KaOUIeTIHIH JKalmbl OKY JKETICTIKTEpIMEH OalIaHbICBIH aHBIKTayFa
OarbiTTanran [4]. ConbiMeH karap, AoOapaxmanoBa K. [1], Ubagymna C. [2],
baitmyxamenor b. [3], KaneipbaeBa P., Kynaitoeprenora K., Kapmyxan6etos C.
woHe HypmyxanOeroBa [I'. [5] cusakrel raneivaap STEM  OarbIThIHIAFBI
MYFaTIMAEPAIH  KOCIOM  KY3BIPETTUIIKTEPIH  KaJBIITACTBIPY  MOceJeNIepiH
KapacThIpFaH.

KW TexnonorusmapseiH O011iM Oepy MpoIeciHe eHTi3y OapbhichIiHAa OipHele
Macenenep TysiHAaWael. bipinmiaen, XKW kypanmapelH KoilaHy OKYIIbLIAPIbIH
CBHIHM OMJIay KaOlJIeTiH TOMEHIeTyl MYMKIH JIeT'eH ajlaHIayIbUIbIK Oap . ExintmiaeH,
O11iM O6epy YHBIMAAPBIHBIH MaTePUATIBIK-TEXHUKAJIBIK 0a3aChIHBIH KETKITIKCI3/IIT1
KU nnardpopmanapbin THIMAI NaiganaHyra Keaepri KedaTipedi. Y IIiHIIIJEH,
myramimaepaiy KW TexHoJorusiapblH MEHIrepy JACHTEHIHIH OpTYPJIUITT OKY
MPOIIECIHIH camachiHa acep eTyl MyMKiH. Ochl Macenenepal ecKkepe OThIPBIN, OV
makaiaga KM Herizmenren nmatdopManapablH HHPOpMaTHKa cabarblHIA
OKYIIbUIAPABIH AJITOPUTM/IIK ONJay KaOUIETIH JaMBITyFa BIKIAIbl TEOPUSIBIK
TYPFbIJIa TaTAaHa/IbI.

ogjicreme

byn 3eprrey xacannbl untemiektke (JKW) neriznenren miatdopmanapasiH
outim Oepy yaepiciHze, ocipece HUH(OpMATHKA TOHIHAEC OKYIIBUIAPIBIH
QITOPUTMJIIK OWJlay KaOUIeTIH JaMbITyFa BIKHNAIBIH TEOPUSUIBIK-aHATUTUKAIIBIK
TYpFbIIa 3epaenieyre OarbITTanFaH. 3epTTey ojicHamachl OipHelie e3apa
OallJIaHBICTBI TOCUIAEP MEH OHICTEpJll KaMTHUIBI, OJIAPIBIH OPKAMCBICHI 3€pTTEY
MakcaTblHa »JKETyre¢ CeNTIrH TWri3enl. 3epTTeylliH OacTamkbl KE3€HIHJe
ANITOPUTMIIK OIJIay VFBIMBIHBIH MOHI MEH KYPBUIBIMBIH aHBIKTAy MaKCaThIHIA
OTaHJIbIK ’KOHE IIETENIIK FhIIBIMU 9€OMETTepre *KaH-KaKThl IOy KYprizuial. by
10J1y OapbIChIHJA ANTOPUTMIIIK OMNIayJblH KOTHUTHBTIK KOMIIOHEHTTEP1, OHBIH
OimiMm  Oepy oKyHeciHIerlT OpHbI MEH MaHbBABUIBIFBL, CcoHmai-ak XU
TEXHOJIOTHUSJIAPBIHBIH, OChl KaOUIEeTTI JaMbITyJarbl QJIeyeTi TajadaHibl. MbIcaibl,
PaxmonoB b. A. (2025) [6] e3 3eprreyinne XKW TexHonmorusuiapbiH OuliM Oepy
MPOLIECIHE EHTI3YAIH OKYIIbLIAPAbIH aJTOPUTMJIIK Oiylay KaOieTIH JaMbITydarbl
MaHbI3IBUILIFBIH - aTan  oTkeH. KW Herizgenren optypii miaTdhopManapabiy
(meicansl, Scratch, Code.org, Tynker, Machine Learning for Kids) ¢yHk1inonamasix
MYMKIHIIKTEP1 MEH OKY MPOIIECIHAET] KOJJAHBLTY €PEKIICITIKTEPl CATBICTHIPMAIIbI-
AHATUTHUKAJIBIK OIC apKbUIBI TalmaHiael. byn Ttammay miatdopmanapasiH
uHTEPENCTIK BIHFAUTBUIBIFDI, AN TUBTLIIK ICHTel1, OKYIITBIHBIH 1C-OpEKeTIHE Kepi
OailylaHbIic 6€py MYMKIHIIKTEpl *KOHE aJITOPUTMIIIK OWJIAyAbl JAMBITYFa BIKITAJIBI
CUSIKTBl aCTEKTLIepal KaMThblabl. 3epTrey Oapwichinga KM mmargopmanapbiHbIH
AITOPUTMIIIK OWjlay KaOuleTiHe BIKMAT €Ty MeEXaHU3MJEPiH CHUIMATTalThIH
TMTOTETUKANBIK-TICITaTOTUKAJIBIK MOJIeNIb YCHIHBUIABI. Byl Mopenble OKYIIbl —
oencenal cyowekr, an KW mnnardopmackl — KOTHUTUBTIK >KETEKINl POJIHIE
KapacThIpbULIBI. MoJiens yII IeHreinl KypblIbIMHAH TYpaabl: aKnapaTThl YCHIHY,
OPEKETTI MOJECINBICY JXKoHE Pe(IIeKCHBTIK Tayjaay. byl KypbUIBIM OKYIIBIHBIH
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ATOPUTM/IK OWJiay KaOlJIeTiH JaMBITYAbIH MIAPTTHI-CIICHAPIBIK KaFJaiiapbiHa
HET13/IeIN CUIaTTaI/IbI.

Optypai enaepaeri (moicansl, Ouunsaausa, Cunramyp, Ontyctik Kopes,
AKII) ©6imim 6epy xyienepinae XU mmardopmanapbin eHrizy Taxipubect
WHIYKTHBTIK 9/iC apKbLIbI 3epAeieH ai. by momy 6imim 6epy pedopmanapeiHaarbl
WHHOBAITUSJIBIK TPEHJTEP/l TaHyFa >KOHE OTAHIBIK OUIIM KYMECiHJe KOoJJdaHyFa
00JIaThIH MPAKTUKAJIBIK OaFBITTapIbl aHBIKTAyFa MYMKIH/IIK Oep/ii. COHbIMEH KaTap,
JNEAYKTUBTIK 9JIIC apKbLIbI YKAJIbl TEOPUSUIBIK KaFuanapJaH HaKThl MPAKTUKAIIBIK
yChIHbICTap MmbIFapbuiabl. KM TexHoMOrusiapblH OKy-TopOue KyHeciHe eHTi3y
mpolect Kypliesi aJeyMeTTIK-TIeAarorukaiblK Kyie peTiHlie KapacThlpblUiabl. by
omic KW mmardopmanapblHbiH  OutiM  Oepy  JKYHECIHIH  KYPBUIBIMIBIK
KOMIIOHEHTTEPIMEH — OKBITYJbIH Ma3MYHBI, OJICTepi, Kypaagapbl >KoHE
cyOBeKTuIepiMeH OaillaHbIChIH amryFa MyMKiHAIK Oepni. Ocbl Typrbiaa KU
matopManapbl TEK TEXHUKAIBIK Kypajdl pETIHIE €MEeC, OKBITY YIEpICIHIH
TOJIBIKKAHIBI KOMITOHEHTI peTiHAe KapacThipbliabl. JKU TEeXHOIOTHSITaApBIHBIH
OonamakTarsl 1aMy OarbITTapbl MEH OJIApJIbIH aITOPUTMIIK OWjlayFa BIKMAT €Ty
MYMKIHJIKTEP1 OOKaMIBIK Tajjay oMdicl apKbUIbl capanTalijbl. byna Typrbiia
Ka3ipri tpeHaTrep (Mbicanbl, reHepaTuBTi KU, Oeitimaenmeni OKbITY XKyienepi,
JIEPEKTEPre HETI3/IENTeH JKEeKe OKY TPACKTOPUSIIAphl) €CEIKE AaJIbIHBIN, OJIapibl
O11iM Oepy Ma3MYHBIHA €HT13Y/IIH QJICYETTI Caliaphbl CUITATTAJIIbI.

ATNBIHFAaH  TEOPUSUIBIK  JEPEKTEPMIH OKYy TMPOLECIHIE  KOJAaHBLIY
MYMKIHJIIKTEP1 MEH MIEKTeyJepl MeJarorukajiblK WHTEPIpETalus SICT apKbUIbI
Oaranmanapl. byn Tocin HakThl ToxipuOenik koHTekcTe KM TexHomorusuiapeix
THIMAI TaljagaHy YIIH KaHAal oICTeMENIK, TEXHHUKAJIBIK JKOHE JTHKAJBIK
TajanTap KOWbLIYbl TUIC €KEHIH aHBIKTAyFa KOMEKTECTI.

Hotuaxenep xdHe Tangay

byn Oenimae xacanasl natemuiektke (JKW) Herizaenren miatdopmanapbiH
uH(popMaTMKa TOHI I[IEHOEPIHAE OKYIIbUIAPABIH  aITOPUTMIIK  ONJIaybIH
JAMBITYJJaFbl MYMKIHJIKTEpl MEH MIEKTeyJepl FhUIBIMU-TEOPUSIIBIK Talay
HOTIIKECIHIIE JKYHENEeHIN, CcaJbICTRIpMalbl CHUIATTa KapacThIpbUIAAbl. AJBIHFAH
HOTHXKEJIEp 3epTTEy MaKCaThl MEH MIHACTTEPIHE COMKEC KYPBLIBII, MEJarOrHKaIbIK
YKOHE TEXHOJIOTHSIIIBIK OJIIIIEMICP asgChIHIa HHTEpIIpETaIUsIaHaIbl.

En anneimen, 3eprrey Oapbichinaa Tagaan ansiaFan 0ec XKW mmatdopmacs
— Scratch, Code.org, Tynker, Machine Learning for Kids »xone Google Teachable
Machine — anaropuTmaik oiiay KOMIIOHEHTTEpIMEH ©3apa OaillaHbICHI JKaFrbIHAH

capantanasl. Ocbkl  MmIaTGopMaNapAblH EpPEKIIETIKTepl TOMEHJIET1 KecTene
KUHAKTAJIFaH:
3epTTenreH AnroputMaik | ApantuBTulik | OKymbiHblH | WHTepdetic
matdopma oinayra JIeHren1 OCJICEeHUTIT] | BIHFAUIBUIBIFBI
BIKITAJIBI
Scratch Korapsl Oprama Korapsl Korapsl
Code.org Oprama Korapsl Oprama Korapsl
Tynker Korapsl Korapsl Korapsl Korapsl
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Machine Opraia Temen TemeH Oprama
Learning for

Kids

Teachable Temen Temen Temen Oprama
Machine

Kecte nepexrepi OoMbIHINIA, ATOPUTMIIK OWMJIayFa €H *KOFaphbl dCep E€TETIH
mwiatgopmanap — Scratch xone Tynker. byn mnardopmanap oxymibLiapra
QITOPUTM KYPBUIBIMBIH BU3YAJIJIBI TYPAE KYPYFa, MIAPTTHI OMIEpaTopIiap, MUKIIEP,
OKHFajap MEH alfHbIMaJblIap CEKUI/1 HET13T1 JIEMEHTTEepll MEHIrepyre MYMKIHIIK
oepeni. MyHmaii KOMDKETIMIUTIK OKYIITBIHBIH JTOTHKAJIBIK, KYHEIIK KOHE KaaaMIbIK
oiinay KaOineTiH OejceHni Typae AaMbITanbl. byn mmardopmanapia OKyIIBIHBIH
OeJICeHATITT JKOFaphl AeHreiae Oaiikanasasl, ce0edl olap MHTEPAKTUBTI OpTajaa o3
»00aapblH KYPacThIPbIN, OHbI O1pJIeH TEKCEPY MYMKIHAITIHE e 00JIaIbI.

Code.org mmatdopMachblHBIH €peKIIeiri — OHBIH JKOFaphbl JEHreneri
aJIaNTUBTUIIT MEH KYPbUIBIMJIAIFaH TarichbipMaiapbl. Ajaija, aaropuTMIIK Oujay
KaOieTiHe acepi opTaiia aeHrenae. by, 6ip xarbiHaH, MaaThOpMaHbIH OKYIIBIHBIH
HIBIFAPMAIIBbUIBIK €PKIHAINH MIEKTEyIMEH, €KIHII >KaFbIHAaH, TalChIpMaliapIblH
mabJ0HFa HETI3ICATCHIINIMEH OalaHbICThl. JlereHMeH, OacTamKbl ACHTEHIer!
OKYIIbUTAp YIIIH OYJ Kypall eTe THIMA1 9pl KOTHUTUBTIK KYKTEMEHI TOMEHIETYTe
cenTtirid turizeni. Machine Learning for Kids xone Google Teachable Machine
matdopmanaps! KM yFeIMIapbIH TYCIHAIPY MaKcaThIHA KYPBUIFAHBIMEH, OJap/a
QITOPUTMIIIK KYpbUIBIMJIAP aillKbiH OepiamereH. byn mmardopmanap HeriziHeH
JAWbIH IepeKTepi MakiJananblll, MOACIb KYpyFa OaFbITTaIFaHIBIKTaH, OKYIIILIHBIH
JIOTUKAJIBIK TIAabIMIaybl MEH KaJdaMJIbIK IICIIiM KaObUIIayhl j)kaHaMma TYpJe FaHa
icke acaapl. MyHaal Kypanmap aaropuTMIiK oinayasl emec, KU uaesnapsiMeH
OacTanKpl TAHBICY bl KAMTAMAacChI3 €TE/I].

3eprrey OapbIChIHIA AJNTOPUTMJIK OIJIAyJBIH HETI3T1 KOMIIOHEHTTEp1
OolibIHIIa 9p MIaTdGopMana Ke3/1eCeTiH MYMKIHIIKTEP CalbICThIPbUIABI. MbICabI,
Scratch xone Tynker mnatdopmanapeiiaa:

JlorukaneIk oinay — mapT, MUK KOHE CAIBICTHIPY OMEPATOPIAPBIH €HI13Y
apKbLIbI;

Kangamapik Tammay — 6armapiaaMaHbl OOJIIIEKTEY KoHE OHbI Ke3eH-Ke3eHIMEH
OpBIH/IAY apPKBLIHI;

Kytrienik ke3kapac — opOip OJIOK IMEH OpeKeT apachlHIarbl OallIaHBICTHI
»o0asnay apKbLIbl;

Peduiexcus — kaTenepi Tanaay xoHe menTMaep/Ii KaliTa KapacThIpy apKbLIbI
JAMU/TBI.

Code.org muatdopMachkiHIa KOFaphljla aTajifFaH KOMIOHEHTTEPIH Kehoipi
nieKTeyn Typlae Oepinedi. ©Ocipece, ImiemniM KaObuinzayra Oanama >kosjap
KapacThIpyFa apHaJFaH TarchipMasap caHsl a3. JlereHMeH, oKymbuiap Oyi1 opranaa
KYHen JKOHE KYpbUIBIMIBI oiyiayasl MeHrepeai. VHTepdelc BIHFAIBUIBIFBI —
OKYIIBUTAP/IBIH TEXHOJOTUSMEH OPEKETTECYIHE TIKeNel BIKMal €TETIH MaHBI3]IbI
daktop. bapnwpik Bu3yangel Oarmapmamanay optanmapeiga (Scratch, Tynker,
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Code.org) uaTepdeic OKyIIbl KachlHA Caill, MHTYUTUBTI XoHE TYCiHIKTI. byn e3
KE3eTiH/Ie OKY YOXKIH apTTHIPHII, ruiatopmara OeriMaenyai sxkerinaereai. Machine
Learning for Kids >xome Teachable Machine mmardopmanapsinga uHTEpdEiic
CAIBICTBRIPMAJIBI  TYPAE KYpAemipek, Oy OacTaypllll JKOoHE OpTa OYBIHAAFHI
OKYIIbUIAP YILIIH KUBIHJIBIK TYFbI3ybl MYMKIH.

3epTTey HOTIKENEPl Kelecl TYKbIpbIMAAP/IbI jKacayFa MYMKIHIIK Oepii:

XU werizpenren miatdopManap alroOpUTMIIK OHIayJbl AaMbITyAa YJIKEH
QJIeyeTKe M€, ajlaifjia oJapAblH THIMILUIIT 1aTdhopMa KYPhUIBIMBI MEH Ma3MYH/IBIK
epeKIIeTIKTepiHe OalIaHBICThI AUTAPIIBIKTAN ©3Tepe/l.

Busyannel Oarmapnamanay oprtackl Oap miatdopmanap (Scratch, Tynker)
ANTOPUTM/IIK OMIayJibl JaMBITy/da aHaFypJbIM THIMJ1, cebebl ojlap KOTHUTHBTIK
IporecTepAiH OapJibIK ACHTEHIHE BIKMA e€Tell: TYCIHY, KOJIJIaHy, aHaJIu3 jKacay,
CUHTE3 JKOoHE Oaranay.

AJTanTUBTLIIT] JKOFaphbI maTdopmanap OKYILBLIAPAbIH napa
EpEKIIENIKTEPIHE COMKEC OKY Ma3MYHBIH OeiiMen, alropuTMIIK OMIay bl KyHeni
JaMbITyFa k07 amazasl (Mbicaisl, Code.org).

KU nmnatdopmaniapelH TEK AEMOHCTPAUMSIIBIK Kypasl peTiHAe NaiiiaiaHyra
OonMaibpl, oJapbl HAKThl OKYy Ma3MYHbIHA HHTETpanusiay, NegarorukajibiK
ClieHapUiiMeH OalbITy KaXeT.

3eprreyaiH OapbIChIHAA aHBIKTAJIFaH ©3€KTI MJacelesep Ji€ Ha3apJaH ThIC
KasraH koK. bipinminen, XKW mnatdopmaniapbiHbIH Ma3MYHbI KOOIHECE MIETEIIIK
KOHTEKCTKE HETI3JIeNreHIIKTeH, Ka3aKk TULII OKyWIbUIap YIIiH Oeiimierny
KUBIHJBIKTAPbl TYbIHAANABI. EKIHIIACH, OTaHABIK MEKTENTEPJIIH MaTepuasIbIK-
TEXHUKAIBIK >KaOJbIKTANIYybl OapiibIK MeEKTenTe Oipielt neHreiige emec, Oy
miaTgopManapabl KOJAaHyIbIH KEH TapaidyblHa Keaepri kenTipeni. Y IIIHIIIIEH,
MYFATIMIEPAIH [HQPPILIK cayaTThulbiFbl MeH JKW TeXHOJIOTHsJIaphlH KOJJIaHY
JAsIPIIBIFBL SPTYPIIl IEHTeHIe.

OchITaH KeJiI MIBIFATHIH MeIaroruKaiIblK YCHIHBIMIAP TOMCH/ICT1ICH:

KU nnardopmanapsiH oKy OaraapiaMachiHa >KYHeNl €Hri3y KaxeT, acipece
QITOPUTM/IIK OWJIayFa OarbITTalFaH OeiMIepre;

Myramimaepaig XKW kypangapbia Koinany OOWbBIHIA OUTIKTUINIH apTThIPY
OarmapiaManapbit 3ipiey — OYJ1 THIMII KOJIJIaHy KEeTuli;

XKac epexmieniri MeH JeHredre caid OKy CIEHApUHIEpIH KypacTbIpy,
mwiaTopMa Ma3MYHBIH JKEPTUIKTI KOHTEKCKE OeHiMIey — OKYIIbIFa >KaKbIH,
MarbIHAJIBI OUTIM Oepy MYMKIHJIITIH YCHIHABI.

Kannean aiitkanma, XKW mmardopmanapsl — uHpopMatuka cabarbiHaa
QITOPUTM/IIK OMJIAy bl TaMBITYIa MaHBI3AbI KYpAAapAbIH O1pi. Aaiina, onapIsH
TUIMJIJIIT] OHBI NEarOTUKAIIBIK TYPFBIIAH IYPHIC YUBIMIACTBIPY MEH SICTEMENIK
Heri3/1e KoJJaHyFa TikeJied OaiylaHbICThl. TEOpUSIIBIK IOy HETi31HJE aJbIHFaH
HOTHKENIEp OMITMPUKAIBIK 3EpTTEyJICPMEH TOJBIKTHIPBUIFAH JKarmaima, Oyl
OarbITTaFbl FHUTIBIMU KOPBITHIHIBLIAP dJIJIeKaiiga TepeH opi JAdiiekTi 6onap eni. by
Macelie allJiaFbl 3ePTTEeY Ke3eHAePiHIH 0acThl OAFbITHI PETIH/IE YCHIHBUIA/IBI.

KopbIThIHABI
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3epTTey OapbIChiHAA >KacaHAbl HWHTEIJICKTKE Heri3fenreH OuriM Oepy
miaTopManapslHbIH  MHGOPMATHKa cabaFbiHAa OKYIIBUIAPABIH aJTOPUTMIIK
OMJIayBIH JAMBITYAaFbl MYMKIHIIKTEP1 TEOPUSIIBIK TYPFBIZAH capajaHabl. AJIBIHFaH
HOTIDKETIEpre CYHeHe OTBIPBIN, BU3yalabl OarnapiamMarnay optamapsl (Scratch,
Tynker) anropuTmaik oWIayablH HETi3rl KOMIIOHEHTTEPIH KaJbIITaCThIpya
aHarypJIbIM THIMJII €KEHl1 aHbIKTalnAbl. byn minatdopmanap OKyHMIbUIAPIbIH
JIOTUKAJIBIK MalbIMJIay bl MEH *KYHelll oiay JaFbUIapbiH 1aMbITAThIH MHTEPAKTUBTI
TarchblpMaapAbl YChIHABI.

CoHbIMeH KaTtap, aJJlaliTUBTUIIT KoFapbl Tuiargopmanap (Mbicansl, Code.org)
JKEKE OKY TPACKTOPHSCHIH KOJIJayFa BIKMAJ €Teldl, OlpaK aJlrOpUTMIIK €pKIHIIK
neHreri mekreyii. An Machine Learning for Kids »xone Teachable Machine
kypanmapel  JKM-meH — TaHBICTBIpyFa  OaFbITTaJIFaHBIMEH,  aJTOPUTMIIIK
KYPBUTBIMIAPIbI KATBITITACTRIPYAa JICI3NIEY.

Kanmer anranna, KU texHonorusiapeid 011iM O0epy yepiciHe TUIM/II €HT13Y
YUIIH TeJarorukaiblK MaKkcaTKa OarbITTaFaH CIICHAPUIIEPMEH KOHE MYFATIMHIH
OIICTEMENIK KOJIIAybIMEH YHIIECTIpY KakeT. by OarbITTarbl OoJalak 3epTreyiep
AMITUPHUKAITIBIK TOCUIACPl KOJITaHY apKbUIbl aJbIHFaH TCOPHSUTBIK MTAMBIMIAYTap bl
TEpEHJIETE TYCEl.
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The Impact of Artificial Intelligence-Based Platforms on the
Development of Students’ Algorithmic Thinking in Informatics Education
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Abstract. This article provides a theoretical examination of the impact of artificial
intelligence (Al)-based platforms on the development of students’ algorithmic thinking in the
context of informatics education. The study explores the concept of algorithmic thinking, its
significance in contemporary education, and the potential of Al technologies to foster this
cognitive skill. The author highlights the role of interactive learning tools, adaptive learning
systems, and coding simulators in enhancing students’ cognitive engagement and logical
reasoning abilities. Although the study does not involve empirical research, it presents an
analytical review of national and international scholarly literature as well as current educational
practices. The findings suggest that AlI-powered digital educational tools hold significant potential
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as supportive means for cultivating algorithmic thinking. This research may serve as a theoretical
foundation for educators and specialists interested in the integration of Al in education.

Keywords: artificial intelligence, educational platforms, algorithmic thinking, digital
pedagogy, informatics, innovative teaching.
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Anoamna. Byn makanaoa Kaszaxcman Pecnybaukaceinoagel amoOyiamopivlk mepanus
CanaculHOagvl ©3eKmi Maceneiep Kapacmuipblidaobl. AmOyIamopnvl KeMeKk — an2auiKbl
MeOUYUHANBIK-CAHUMAPTILIK — KbI3Memmiy —He2i3li peminde Xanvlk OeHCAYIbleblH CaKmayod
MaHwvI30bl posl amkapaosl. Anaitida, Oyn carada Kaop manuiblivlabl, MamepuaioblK-mexHUKAaIblK
baza ancizoiei JicoHe HayKacmapowl y30IKCi3 OaKblIayoOvly dHcemKinikcizoiei cexindi Oipkamap
KUblHObIKmMap  Ke3oecedi. 3epmmey  oOapvicoinoa 2022-2024  oicvindap  apanvl2bliOasbl
CMAmMUCmMuKanely Maaimemmep, J[{eHcaynivlk cakmay MUHUCTMPIICIHIY pecMu ecenmepi JicoHe
OMAHOBIK bLILIMU MaKanaiapa manoay sxHacanovl. CoHblMeH Kamap, amoyiamopivlk 0YblHOA2bl
MeOUYUHA Kbl3MemKepiepiHe JCYPi3iieeH CayaiHama Hamuoicenepi naudaianvliovl. Ananus
Hamuoicecinoe ambyIamopivlK mepanusoa Hcui Kkezoecemin npooIemManap aAHblKmanobl: KAOPablK
MYPAKCHI30bIK, 3amanayu OUACHOCMUKAIBIK, AHCAOOLIKMAPObIH Jrcemicneyuiniei,
NPOPUIAKMUKATILIK HCYMbICMapobly memen oeneetide xcypeizinyi. Couvimen xamap, Keuoip
aumakmapoa menemeouyuHa MYMKIHOIKmepl JHCemKINIKCI3  KOAOAHbLIAMbIHbL  OAUKALObL.
Ambyramopnvly  mepanusnvl  JHceminodipy yuwiih Kaop  0aublHOay —JiCyuecin  Kyueumy,
MAmepuanoblK-mexHuKaivlK 0a3anvl JHCaHapmy, meremMeOuyUHanbl eHeizy JicaHe Oacmankul
MEOUYUHATBIK KOMEKMI Kap#CbLIAHObIPYObl apmmulpy Kadcem. byn wapanap xanvikmoiy
OEHCAYNbIZbIH CAKMAY CanaCblH APMMbIPYEA HCIHE aypyLapobly al0bIH ALYed OH dCEPIH MUizeol.

Tyiiin co30ep: Ambynamopnvlk mepanus, OeHCAYIbIK CAKMAY, AIAUIKbL MeOUYUHATbIK
KOMeK, melieMeOuyund, Kaop manuwlivievl, Kazaxcman meouyuHacol

Kipicne

Kazakcran  PecnyOnuKachIHBIH ~ JIGHCAYJBIK ~ CaKTay  CaJlaChIHJIAFbI
CTPATETUSIIBIK ~ KYXKaTTapaa amOylIaTOpJIbIK-eMXaHalbIK KOMEKTIH  CarachbiH
apTTHIPY Macelieci 6acThl OaCKIMIBIKTAPABIH Oipl peTiHae KapacToipbiaaabl. 2020
KblIbl  KaObuinmanran «Kazakcran PecryOnukacelHIa JIEHCAyNbIK —CaKTay bl
naMbITyasIH 2020-2025 xpl1gapra apHaIFaH MEMJIEKETTIK OarmapiaamMachiagay [1]
aJIFaIlKbl MEIULINHAIIBIK-CAaHUTAPJIBIK KOMEKTI (AMCK) JAMBITYIbIH
MaHBI3AbUIBIFEl  aTall OTLIIN, XalbIKKa KOJDKETIMII, camajdbl JKOHE THIMII
aMOyJIaTOPIIBIK KbI3MET KOPCETY JKYHECIH KaJIBITITACThIpy MiHAeTTeNreH. COHBIMEH
Katap, Oyi1 Oarmapiamana npoUIaKTUKAIBIK IHapaiapJbl KEHEHTY, CO3bIIMAaJb
aypymapasl 0ackapy JKOHE TallMeHTKe OardapiiaHFaH METUIIMHAIBIK KBI3MET
MOJIEJIIH €HT13y Macesiesiepl HaKThl KopceTUIreH. MeMJIEKeTTIK ICHTei1e OCKITUIreH
Oy KyxaTTap aMmOyIaTOPJBIK Tepalus callachIHAAFbl pedopMaiapablH FHIIBIMHA
HET13/IeJITeH OaFrbITTa XXYPY KAXKETTITH alKbIH AN IbI.

MemnekeT TapanblHaH KOWbUIFAH MIHJIETTEP/l ICKE achIpy KayanKepuIiri
Oipkatap vibIMIapra >KykTenreH. Atanm aWTkanma, Kaszakcran PecmyOnmkacser
JleHcaynblKk ~ cakTay  MHUHHCTPJITiHE, «JleHcaynblK  caKTayasl  JaMBITy
pecnyONMuKamblK  OpTaJbIFbIHA», AcTaHa »JKOHEe AJIMAaThl  KalaJapbIHIAFbl
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MEIUITMHAJIBIK YHUBEPCUTETTEPTe, COHAN-aK OHIPIIK MEIUIMHAIBIK YHABIMIapFa
aMOyJIaTOPIBIK KOMEKTIH camachlH apTThIPy MEH MEIUIIMHAIBIK KaapiapIbH
OUTIKTUTITIH KeTepy MiHaeTTepi OepuireH. byraH Koca, YITTBIK TeleMeauIiiHa
OpTalBIKTapbl MEH IMPABIK JCHCAYJbIK cakTay IaTdopManapbl apKbUIbI
aMOyJIaTOPJIBIK JICHTEHMIEe KaIBIKTBIKTaH KeHeCc Oepy KbI3METTepl EHTI3UIye.
Anaiia Oy skaHaIbLl O0actamanap OapJiblK eHipiepae Oipjel AeHTeiae Kysere
acriaif OThIp, OYJT 63 Ke3eT1H/e alfMaKThIK TEHCI3AIKTepre ajbll Key/Ie.

AMOyaTOpIIbIK Tepanusi MoceNecl MIETEeNAIK >KOHE OTaH/ABIK FBUIBIMU
3epTTeyJepae ¢ KEHIHCH TaJIKbUIaHBIN Kellel. ONeMIIK Toxipuoeae Oy 6arbITTa
eleyJl yJec KOCKaH FajaeiMaap KatapbiHaa Barbara Starfield (AKILL) amramkbr
MEJIMIIMHAIBIK KOMEKTIH JICHCAYJIBIK CaKTay >KYHeCIHJer: OpHbl MEH THIMIUIITIHE
Oaca Hazap aynapras [2]. Onbig «Primary Care: Balancing Health Needs, Services,
and Technology» enOeri amMOyJiaToOpibIK KOMEKTIH KYPBUIBIMBIH KYWENl TYpAe
3eprreyre Heri3 0omabl. Richard Grol (Hunepnanabl) anramksl KOMEKTIH CarachlH
Oaralay MEH MEHEKMEHTTIK acrekTuiepin Tannaca [3], Martin  Roland
(¥ 1p10pUTaHus) KaJIIbl TKIPUOE AdpIirepliepiHiH THUIMAUINT MEH aMOylIaTOpJIbIK
KbI3MET CallachlHbIH KOPCETKIMTEP Typaibl KEIICHAl 3epTTeyiep KyprisreH [4].
Walter Wodchis (Kanaga) cospuiManibl aypyniapabl aMOyJaTOPJIBIK JCHTeH e
Oackapy OoWbIHIIIA WHTErpanusuianran Tocuiaepal 3eprrece [5], Carolyn Steele
Gray (Kanama) meHcaynblK cakTay >KydeciHieri mupiblK IMISIIMACPAIH POiH
Tajjara# [6].

Ortangpik 3eprreymiiep kKatapbiHga AJK. bareipbexoBa aMOymaTopIibIk
KbI3MET KOPCETYJIeTI HOPMATUBTIK-KYKBIKTBIK HET13/Iep MEH CTaHAapTTay >KyHeciH
kapacteipca [7], A.K. HussbexoB AMCK xyieciH nudpiaanaslpy MeH
HayKacTap/AblH MEIUIHMHAJBIK KbI3METKE KaHaraTTaHy ACHIeWiH 3epTTereH |[8].
Conbsimen katap, K.E. bexmyp3aeB nen X.M. CeiinaxmeroBa Ka3zakcTtanmarbl
TeJIeMEIUIIMHA JKYMECIHIH JaMy epeKIIeTIKTEpi MEH OHBIH aMOyJIaTOPJIbIK
TOXKIpuOere BbIKNAJIbIH FBUILIMU TypAe Herizgeren [9]. byn aBTopmapabiH
3epTTeyliepl aMOyJIaTOPJIbIK KOMEKTIH TYPJl KbIPJIAphIH alllyFa MYMKIHIIK Oepeni
KOHE Kasipri TaHAarbl pedopmanapiblH FBUIBIMU TYPFbIAaH OaranaHybIHbIH
MaHBI3IbUTBIFBIH KOPCETE/I.

JlerenMeH 1€, OChbl callafarbl FBUIBIMH 3€pTTEyJep MEH HOPMATHBTIK
Oactamasiapra KapamacTaH, aMOyJIaTOPJIBIK TePaNUsHbl YUBIMIACTRIpYAa OipKaTap
©3€KTI Kapama-KaWIIbUIBIKTAD OPBIH aJbill OTHIP. bBIpIHIIIACH, HOPMATHUBTIK
kyxkartapna AMCK camacelH apTThIpy MIHAETI alKbIH KOPCETUITCHIMEH, HaKThI
MpaKTUKaaa OV MIHICTTIH OPBIHIATY JEHTeil opTypiil eHipiepae OIpKeKi emec,
ocipece aybUIABIK JKOHE IIaiFail aiiMakTapaa KbI3METTIH KOJDKETIMAUIII TOMEH
KYHiHJIE KaJIbII OTBIP. By — MEMJIEKETTIK casicaT TeH OHBIH HaKThI JKY3€re acybl
apachIHJaFbl Kapama-KaulibUIbIK. EKIHIIIEH, JeHCayJblK CakTay KyueciH
UpIaHABIPY MEH TEIEMEIWIIMHAHBI JTaMBITY MaKCaThl HAKThl KOWBIJIFAaHBIMCH,
KOl JKaF/Iai/1a MeIUIIMHAIIBIK MEKEMeJIep Ie THICTI TEXHUKAIBIK Kypasl-)KaOabIKTap
MEH KaapiblK pecypcrap oKeTicmehmi. SIFHu, 3aMaHayd TEXHOJOTHSIIBIK
MYMKIHIIKTED MEH OJapJblH KOJJAaHBLTy IPaKTUKACchl apacblHAa Kapama-
KaWIIbUIBIK, Oaiikanmaapl. YIIIHIIAEH, aMOyJIaTOPJIbIK JEHrehJe KOpCeTIIeTIH
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MEIUITMHAJIBIK KBI3METTEpAiH camackiHa Oara OepeTiH MeXaHm3Mmzep Oap
OonFaHBIMEH, MAIMCHTTEPIIH Kepi OaiIaHbIChl MEH KaHAFaTTaHYIIBUIBIK JECHTCHiH
KyHem Typae Oaramay, eckepy Toxipubeci jxeTriuiMereH. byn emaemymrire
OaFapiaHFaH TOCUIIIH TEOPHSUIBIK HEri31 MEH HAKThl MPAKTUKAAaFbl OPbIHAATYbI
apachlHIarbl KapaMma-KaulbUIbIK OoJyibin TaObuiaAbl. Ochl ataifraH ¢akTropiiap
3epTTEY TAKbIPBIOBIHBIH ©3CKTLIITH JoJenaeil Tyceal. AMOyIaTOPIIbIK Tepamnus —
XaNBIKTBIH OacklM O6JIrH KAMTUTBIH, aypyJblH aJblH aly MEH epTe
JIMarHOCTHKAaayja Heri3ri pesl aTKapaThiH MaHbI3/bl cana. COHIbIKTaH Oy OaFbITTa
FBUTBIMU HET13JICITCH, JKYHeNl 3epTTeysep >KYPrisil, HaKThl YCBIHBICTAp d3ipiiey
Ka3ipri yaKbITTaFbl MEAMIIMHA CAJAChIHBIH MaHBI3IbI MIHACTTEPIHIH Oipi OOJIBII
OTBI.

gjicreme

Ocel  FeUIBIMH ~ 3epTTey KyMbIchl Kazakcran PecmyOnukachiHaarsl
aMOYJIaTOPJIBIK TEpaIus CaJaChIHAAFBl ©3€KTI MOCENENEep/Il aHBIKTAy MOHE OHBI
JAMBITY JKOJIApPbIH YCbIHY MaKCaTbhlHJa KEIICHIl 9OJICTEMENIK HETI3/I€ KYy3ere
acBIpBUIIBLI. 3epTTey OaphIChIHAA KYWENl Tajjay, CalbICTBIpMaNbl capamnTama,
CaHJBIK OHE camajblK OJICTEpP KEIIeHI KOJJAHbULABL. 3epTTeyAlH OacTamkbl
KE3CHIHJIE  TEOPHSUIBIK-aHAIMTUKAIBIK ~ 9MIC  KOJJaHbuLnbl.  bynm  keseHne
HOPMATHUBTIK-KYKBIKTBIK KYKaTTap, CTPaTErusUIbIK MEMJIEKETTIK Oarmapriamalnap,
conblH imiHae «Kaszakcran PecnyOnukachiHaa HeHCAYIBIK CaKTayAbl JaMbITY IbIH
20202025 xpuUigapra apHajgraH MeMJIeKeTTiK Oarmapiamacel», Kazakcran
PecnyOnukacel JleHcaynbIK cakTay MUHUCTPIIITIHIH JKbIJT CAWbIHFBI €CenTepl MEH
OTaHJIBIK 3aHHAMAJIBIK Oa3anap TaigaHbl. byl KykaTrap aMOyIaTopIIbIK Teparus
cCaJlachIHIAFbl MEMJICKETTIK MIHACTTeMEeNep MEH OJIApJbIH  CTPATETHUSIIBIK
OarbITTapbIH aiKbIHIayFa MYMKIHIK Oepai. Keneci ke3eHae FbUIbIMU 9JieOneTTepre
OonbImorpadusIIbIK KoHE KOHTEHT-TaNay KYprizuial. by MakcaTTa XaablKapaibIK
reUTbIMU Oa3anap (PubMed, Scopus, Web of Science) xoHe 0TaHABIK MEAUITUHATIBIK
KypHaJIap/a KapusulaHFaH 3epTTeyiep KapacTelpbuinbl. [erenmik raasivaap (B.
Starfield, R. Grol, M. Roland, W.P. Wodchis, C. Steele Gray) MeH oTaHIbIK
seprreymiepaid (A.K. barsip6ekoBa, A.K. Husz6eko, K.E. bexmypzaes, K. M.
CeiimaxmeToBa) eHOEKTepl >KYHEJeHIN, ojapja YCHIHBUIFAH MOJENbACP MEH
ToCUIAEp capanTainiasl. by GarpiTTa aMOyIaTOPIBIK KOMEKTIH YHBIMIACTHIPBLIYBI,
camacelH Oaranay, KaJpJIbIK KaMTaMachl3 €Ty, TeJeMEeIUIlMHa, TMallueHTKe
OarmapiiaHFaH TACUIIEP CEKII 1 HEeT13r1 aCTIeKTIIep TajIaH Ibl.

CamansIK AepeKTep/il KUHAY MaKCcaThIHJa capanTaMallblK cayallHama dJiCl
KomanplIbl. CayanHama cypakTapbl MEIUIMHAIBIK KBI3MET KOPCETYIH camachl,
KOJDKETIMJIUTITT, KYMBIC JKYKTEMECl, TEJIeMEIUIMHAIBIK KBI3METTEeP/l KOJJIaHy
JIGHrell >KOHE OKIMIIUIIK KOJIay CBhIHABI HETI3r1 WHIUKATOPJIApJbl KaMThIJIbI.
Cayannamara KazakcTaHHBIH OpTYpJl eHIpiHIErl amMOyJaTopiblK OybIHAAFbl 72
MEIUIMHA KbI3METKEpl (TepareBT-Iapirepiep, >Kajmlbl MpPaKTHKa Jopirepiepi,
YHBIMIACTHIPYIIIBI MaMaHJap) KaThICTHIpbULABI. CayalHaMa KYpBUIBIMBI apajiac
TUNTI 0OJIBI (3KAOBIK >KOHE alllbIK CypaKTap), HOTHKENEpl TaKbIPBINTHIK KOJTAY
apKpUTBI 0H1e 1. CaHabIK TanIay Ke3eHIH/Ie CTATHCTHKAIBIK dICTEp KOJIIaHBLIIbI.
Pecmu cratuctukansik nepekrep (KP JICM, KP Crparerusuiblk xocnapiiay xoHe
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pedopmanap arenrtiri, JJCAPO) Herizinae amOynaTopiblK JeHTreneri KaapMeH
KAMTBITy, XaJblK CaHbIHA IMaKKaHJAFbl JOpITep JKYKTeMeci, aypyJapiabliH
KYPBUIBIMBI, QJJIBIH Iy KBI3METIHIH MCHIeHi, MEAUIMHAIBIK KBI3METKE XYTIHY
KUUTII CeKUIIl MHANKaTopiaap Tanganabl. byn mamimertep SPSS Statistics sxone
Excel 6argapnamanapbl apKblIbl ©HJIETII, AMarpaMMa, KECTe JKoHE CalbICThIPMAJIbI
chI30aap TYpiHe KyHeneH .

3epTTey/IiH Kellecl KE3eHIHJE alblHFaH MOJIIMETTEp/ll MHTepHpeTaIusiiay
JKOHE JKyHesey >KYMBICTaphl KYPri3uial. byl YIIiH cajgbICThIpMalIbl Tajaay oici
KOJIJTAaHBUTBII, IIETEIIIK O3bIK TOXKIpuOenep (Mbicaibl, ¥ api0puTanusaarsl National
Health Service mopmeni, Kanamamarei Community Health Centres xyiieci)
Kazakcrannarsl xar1aliMeH CalbICThIPbUIABL. ByJl Tocil aMOyIaTOPIBIK TepaIUsHbI
YHBIMIaCTHIPYIAF bl WHCTUTYTIIMOHAJIIBIK XKOHE TEXHOJIOTHSUTBIK
allbIpMalIbUIBIKTApAbl HAKTBI KepceTyre MyMKiHIIK Oepnai. CoHbIMEH Katap,
SWOT-Tanaay o/ici apKbLIbl aMOyIaTOPJIBIK TEpPAIUs KYHECIHIH KYIITI )KOHE JICI3
KaKTapbl, MYMKIHAIKTEpl MEH Karepjepi OaranaHnabl. 3epTTEYJIH 9ICHAMAJIBIK
HEri3l peTIHAEe O KYUENUIK, TapuXH-CAIBICTBIPMAIbl KOHE  KYPBUIBIMJbBIK-
GyHKIIMOHAIBIK 9IiCHaMaliap OacHIbUIBIKKA albIHABL. Byl Taciiaep 3epTTey MoHIH
KEIICH Il TYpJe TajljayFa, OHbIH JaMy TEHJICHUIUSJIAPbIH OOJDKayFa »KoHE THIMJI1
YCBIHBICTAP KaJBINTACTHIPYFa HeEri3 OoyJbl. bapiblk JOepeKkTep ATUKAIBIK
OpUHIMOTEpre cail skuHakramabpl. CayanHaMmara KaThICYIIBUIAPABIH —Keicimi
aJIbIHFaH, JepOec AepeKTep KYMUSUIbUIBIK CaKTajda OTBIPBIT OHACNIl. 3epTrey
OapbIChIH/Ia aJBIHFAH HOTIDKENEP HaKThl JEpeKTepre CyHeHIl, FbUIBIMU
OOBEKTUBTLIIK ITEH CEHIMILIIK KaFuaTTapblHA COMKEC KYPri3iiii.

Hatuxenep xdHe Tangay

Kazakcranmarel aMOynmaTOpJBIK Tepamvs CalachlH KEIIeHIl Taaay
OapbIChIHIa OIpHEIIe ©3€KTI KYPBUIBIMABIK, KaAPJBIK HKOHE YHUBIMIACTHIPYIIBUIBIK
Macese aHbIKTaNAbl. byn Macenenep HOpPMaTUBTIK 0a3aja  KepCeTUIreH
CTPATETUSIIBIK MIHICTTEP MEH OJIapJbIH HAKTHI JKY3€Te acy JCHreii apachbIHIaFrbl
QNIIAKTHIKTBL ~ KOpceTeAl. 3epTTey  HOTHXKeNepl  Heri3iHeH  MEMJICKETTIK
CTaTUCTHKAJBIK JEPEKTepre, pecMu ecenrepre, J(eHcaynablK cakray MHHHCTPIIIT
MeH JleHcaynbIK cakTayasl JOaMmbITy pecnyonukanbik optanbirsl  (JCHPO)
KapUsUTaFaH aliblK TaJlJaMaliblK MaTepraiapra CyieHem .

AJFamKpl ~ MEIUIIMHAJIBIK-CAaHUTAPJIBIK ~ KOMEKTIH  Herisri  OeJriH
aMOynaTopablK OybIH KypaWThiHBI Oenrimi. Amaiina Ka3akcTaHHBIH KemNTereH
OHIPJIEPIHJIEC OCHI cajiafia KbI3MET aTKapaThIH Jopirepiaep/iH caHbl keTkitikci3. KP
Jlencaynblk cakray MUHUCTPIITIHIH 2023 SKBUIFBI CTaTUCTUKAIBIK IKUHAFBIHA
colikec, xanmbl Toxipuode nopirepiaepinid (JKT/]) canbl cOHFBI O€C KbIIAA MIaMaTbI
raHa ockeH. 2023 xpuibl 10 000 TypFbiHFa MAKKAHAAFBl AJIFAIIKB MEAULIMHATIBIK-
CaHUTApPJILIK KOMEK JopirepJepiHiH ThIFbI3AbIFBl peciyOuKa OOWbIHIIA OpTa
ecenned 5,2-H1 Kypaasl [10]. byn kepcerkim JyHHEXY3UIIK JAEHCAYJBIK CaKTay
yitbiMbl (/1Y) ycbinran nenreiaeH TeMen [12].

Mpeicansl, AcraHa MeH AJMaThl KajanapeiHaa Oyin kepcerkim 7,1-7.,4
mamaceinia 6onca, Keizpuiopaa, TypkicTaH sxoHe MaHfbicTay 0OJbIcTapbiHAa 3,8—
4,2 newrewiinge rana [11]. Byn eHipmik aucOamanc amOyJIaTOPJIBIK KOMEKKE
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KOJDKETIMIUTIKTI TOMEHIETIT, METUITMHAJIBIK KbI3METTIH CaIrmachblHa Kepi ocep eTye.
ConbiMeH KaTap, nmopirepiepaid oprama >kykremeci 1500-1800 Tipkenren
TYPFBIHFA JCUIH JKETIN OThIp, OYJI THUIMII KbI3MET KOPCETy YILIH KOFaphl JeHIei
OO0JIBITI ecenTee .

AMOYIIaTOPJIBIK TEpAMUSHBIH THIMIUIII TEK KaJpJIbIK pecypcka FaHa eMec,
COHBIMEH KaTap MEIUIMHAJIBIK MHOPAKYPbUIBIM MEH TEXHUKAJBIK KapaKTaHABIPY
JieHrerine Jne TikeneW OainmanbicThl. Kaszipri TaHma kemTereH emxaHanapja
3aMaHayd JHWarHOCTHKAa MEH 3epTXaHaJbIK >KaOJbIKTap JKETKUIIKCI3. Ocipece
aybUIIBIK >KOHE IIAFblH Kajlajap/larbl MEIUIMHAIBIK MYHKTTEP MEH J9pirepiiik
amOyJnaTopusiiapia dJieKTpokapauorpadus, yiabTpaablObICTBIK 3€pTTEY, KaHIIbI
DKCIIpECC-TalJlay  KYPbUIFBUIAPBI  CEKUIAI  Oa3zaliblK  TEXHOJOTHUSIIAPIbIH
xeticrieynriiri swui 6aikananel. JJCIPO 2022 xbputrbl eceOiHe COMKEC, alFaliKbl
OyblH yHBIMIAphIHBIH 37%-bl FaHa 3aMaHayd JUArHOCTUKAMEH  TOJIBIK
»a0apikTanrad. byn skarmail amOynaTOpJIbIK TEpanusHbIH Jep KE31HJAE TUarHo3
KO0, aypyabl €pTe aHBIKTAy >KOHE OakKpuIay CHSKTHI MaHBI3IABI (DYHKIHSUTAPHIH
TOJIBIK KeJEeMJE OpblHAayblHA KeAepri Kenripeal. AMOYIaTOpiblK Tepanus
KYHECIHAC CO3BUIMAIBI aypyiapbl epTe aHbIKTay MEH OaKblUIay MaHBI3IBI POl
aTkapaapl. byn OarpITTa TpPO(PUIAKTUKATIBIK CKPUHUHITED MEH JUCHaHCEPIIIK
OakpLIay Kyhect sxymbic icteiai. Anaina, KP JICM monimerTepi OoitbiaIa, 2023
YKBLIBI )KOCIIApPJIAHFaH €PECeK TYPFhIHAAP/IbI CKPUHUHTTIK KaMTy JeHrei Tek 63%-
el KyparaH. by kepceTkim xocmnapianradn 75% wmexenen endyip temen [13].
JlucnaHcepilik ecenrte TypaTblH HayKacTapAbslH 42%-bl KbUIbIHA Olp peT KaHa
Jopirepiik TekcepylneH eotenl. JKypek-KaH TambIpiiapbl aypyiapbl, auader,
apTEePUSIIBIK TUTIEPTEH3US CHUSKTBI KMl KE3JECETIH aypyJiap OOMBIHIIA TYPaKThI
OakplIay Kyhecl JKEeTKUIKCI3 JeHrenae YWbIMIacThlpbliraH. by, acipece, aybul
TYPFBIHIAPBIHBIH apachlHIa aypyJIapIblH aCKbIHYBIMEH JKOHE aypyXaHaFa KaTKbI3y
KOPCETKILITEPIHIH apTybIMEH KOPIHIC TaOabl.

Kazakcranma  «JleHcaynplk»  MEMIICKETTIK  Oarmapiamachkl  asChIHAA
aKIMapaTThIK KyHelep MEH HU(PIBIK TEXHOJOTHSIIApABl CHTI3y KEHIHEH KOJIFa
aJIbIHFAaHBIMEH, OHBIH aMOYJIaTOPJIBIK TAXKIpUOeae TUIM/II TaiiJallaHbUTY bl LIEKTEYI
Oombinn OTHIp. MeaunuHanblK akmapatTeiK Kyienep (MUC) Gapiblk asFaiikel
MEIUIMHAIBIK ~ YHABIMJAp/la  OpHATBUIFAHBIMEH, OJapiAblH  (YyHKIIMOHAJIbI
MYMKIHAIKTEp1 Oipkenki emec. Lu@piblk neHcaynblK TOJKY>KATTAPhIH TOJBIK
KYPrizy, amMOyJaTOpJIBIK KapTaJlapMeH WHTErpanusiiay, MalueHTTIH AepeKTepiH
HAKThl YaKbpITTa 0aKbUIay, KAlIBIKTHIKTAH OAKbLIAY CEKIIAlI MYMKIHIIKTED TOJBIK
icKe acraraH. by skarmail manueHTKe OarmapilaHFaH JKOHE JQJIEIII MEAUITMHAHBI
eHrizyne Texerim (akropra adHamyna. CoOHBIMEH Karap, MEIUITUHAIBIK
KbI3MeTKepiiepAiH [ T-KoMIeTeHIMACHIHBIH, ACHT eI MEH TEXHUKAJIBIK Ka0IBIKTHIH
TO3ybl Ja Oy cajajarbl TPOTPecTi MIeKTeWal. AMOYIaTOpIbIK KbI3METTI
KETUIIIPYAIH TaFrbl Olp TETIr peTiHAe TeaeMeIuIIMHA KYHelepl KapacThIpbLIaibl.
KP JICM 2024 xputFpl HAypbI3 albIHAAFbI aKIIapaThlHA COMKeC, €1 aymarbiHaa 150-
JIeH aca MCIMUIIMHAIIBIK YIBIM TEJICMEIUIIHA apKbUIbI KBI3MET KopceTe . Aalaa
OWJI KOPCETKIII OYKT aJIFallIKbl MEAUITUHABIK YUBIMIAPABIH TEK 20%-bIH KAMTHIBI.
Bys1 KeI3MeTTep HET131HEH pecITyOJIMKAIBIK dKoHE OOJIBICTHIK JCHIeHIeT] eMXaHaiap

25



«Journal of Science and Research (JSR)» xanpIkapaibIK FRUIBIMHU KYPHAT 2 (24) mamsip, 2025

MEH KOHCYJIbTaTUBTIK OpTAJIbIKTapja LIOFbIpJaHFaH. AYbBUIIBIK JIeHTeiae
TeJIeMEeIUIIMHA TEXHOIOTHSUIapbIH €HT 13y KUBIHABIK TYFbI3yAa. by OipiHiiieH, KeH
KOJIAKThl MHTEPHET KENICIHIH camachbl MEH Tapaidy JEHIeHiHIH TOMEHJITiHE,
eKIHIIIeH, MEIUIIMHA KbI3METKEPJIEPIHIH KaXKeTTl JaFrAblIapbIHBIH OOJIMaybIHA
OainaHpICTel. OcbIFaH OalJIaHBICTBI, TEJIEMEAUIIMHAHBIH KOJDKETIMILIIN TEK
ypOaHu3anusIaHFaH allMaKTapMEeH HIEKTENIIT OThIp.

Atanran  MocenenepiaiH — OapiplFbl  Kasipri  TaHAa =~ MEMJICKETTIK
Oarmapiamanap/ia KepCeTUINeH MakcaTTap MEH MpaKTUKAIBIK KYy3ere acy
JICHT€i1HIH apachIHaFrbl HAKThI aJIIIAaKTHIKTEI KepceTenl. HopMaTuBTik Ky>karrapaa
aJIFAIlIKbl KOMEKTI JaMBITYAbIH, MPO(UIAKTUKAIBIK KbI3METTI KEHEHTYIIH >KoHE
HUQPIIBIK TEXHOJOTHUSIIAPILI CHTI3YAIH MaHBI3ABUIBIFEl KOPCETUINEHIMEH, Oy
OacTamaiap TOJBIFRIMEH JKy3ere acmayna. by karmail okyihenik OGackapy
MEXaHU3MJIEPIHIH JICI3IrIMEH, Kap>KbUIAHABIPY KOJEMIHIH >KETKUIIKCI3IIriMeH
KoHe OaKpuIay TETIKTEPIHIH (popManibl CUIATHIMEH OalIaHBICTHI.

Xyprizuirex Tanaay Heri3iHAe MbIHAJail HET13T1 TY>KbIPBIM XKacayFa 00Jabl:

Kagpmen kamTamachl3 €Ty — OHIPJIK TEHCI3IIKTEpre yiblparaH. by
JKarjal canalibl aMOyJIaTOPJIbIK KOMEKKE KOJDKETIMIUTIKTI IIEKTEH /.
NHppakyppslbiM  MEH  TEXHUKAJIBIK JKapaKTaHIBIPDY —  KOITereH

eMxaHajapJa eCKIpreH HeMece JKETKUTKCI3, Oyl Jep Ke3iHJe JIMarHOCTHUKa
KYPrizyre KeJaepri KenTipel.

[IpodunakTuKaIbIK >KYMBICTAp MEH JUCHAHCEpJey JKYHeci — TOJIBIK
JIEHTe/Ie 1CKE acIlaraH.
Hudpranaplpy MEH  TeleMeAullMHa —  HOPMATHBTIK  JICHreue

CHT131ITeHIMEH, TOKIPUOEIE dJ11 TOJIBIK UTEPIIMETeH.

MeMJeKeTTIK MIHAETTEP MEH NMPAKTUKAJIBIK 1CKE aChlpy — apachiH/Ia alKbIH
KYPBUIBIMBIK aJIIIaKTHIK Oap.

Ochbl Macenenepl xKyien menry yiIiH KYpbUIbIMABIK pedopMaiapMeH KaTap,
KapKbUIAHIBIPY, Kalap JalblHAAy, aKmapaTrThIK JKyHelepAl WHTerpanusiay
OaFpITBIH/Ia HAKTHI CTPATETUSUIIBIK IIapagap KaxerT.

KopbIThIHABI

Kazakcrannarsl amOyIaTOp/BIK Teparus Calachl XaJbIKTHIH JICHCAYJIBIFbIH
caKkTay >KYHecCiHJe IIenlyli pej aTkKapajabl. Amaiiga 3epTrey HOTHXKEIepi
KOpCEeTKeHieH, Oyy OarpITTa OipKaTap S>KYHENiK KoHE YHBIMIACTHIPYIIBLUTBIK
MaceJieniep CaKTalbl OThIp. EH anapiMeH, oHIpIIiK JeHrele KaApMeH KaMTaMachl3
€Ty MEH MEIUIIMHAIBIK WH(PPaKYPhUIBIMIAFBl TEHCI3AIKTEP, MPOQPIIAKTHKAIBIK
mapanapablH,  OKeTKUTIKCI3AIT KOHE TeJNeMETUIIMHAHBIH THIMII EHTI3UIMeYl
Oaiikananpl. CoHbIMEH KaTap, MUGPIaHABIPYILIH (GopMaiabl TYpPAE KYpri3iiim,
HAKThl TPAKTHKaMEH TOJBIK YHIIecreyi — ©3eKTI Mocelie PETiHIE aHBIKTaJIbL.
MeMIIeKETTIK CTPaTervsUIbIK KyXKaTTapaa aMOy1aTOpIIbIK KOMEKTI JaMBITy MaKCaThl
HaKThl KOPCETUITCHIMEH, OHBIH >KY3€re¢ acybl KEIICHI1 KOJJIayJbl KaKeT eTe/ll.
Ocpiran OaiylaHBICTBl aMOyJIATOPJIBIK TEpanusl KYWECiH XKEeTUIAlpy YIIH KaJp
casicaThlH KYIICHTY, TEXHOJOTHSUIBIK pecypcTapasl >KaHapTy, HOPMATHBTIK
TajanTap/ibl THIMA1 OakblIay MEH KApXKbUIAHIBIPYAbl apTThIPY OarbIThIH/Ia HAKTHI
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mapanap KaObUiaaHybl THic. byJl XanmbIKKa camaibl opl KODKETIMII METUITMHAIIBIK
KOMEKTI KaMTaMachI3 eTyA1H 0acThl Kemii 00IMaK.
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AKTyajbHbIe IP00JieMbl U IIYTH Pa3BUTHS aMOYJIATOPHOI Tepanuu B
Ka3zaxcrane
Koxanran Maiipa batbipranuesna’
[TpenogaBatens kadenps! "Knuunyeckue nucuummnel-1", Komtemx npu AO
IOxxn0-Ka3zaxcranckas MeauuuHcekas akagemus, I. [lsivkenT, Kazaxcran.
E-mail: batyrgalimaira@mail.ru

Annomayus. B cmamve paccmampuearomcsi axmyaivHvle npodniemvl 8 cgepe
ambynamopuoi mepanuu 8 Pecnyonuxe Kazaxcman. AmbyramopHnas nomows uepaem Kio4esyio
POJb 8 cucmeme OXpaHvl 300P06bs HACENEHUS KAK OCHO8A NEPBUYHOU MeOUKO-CAHUMAPHOLU
nomowu. OOHAKO 8 OAHHOU 001ACMU COXPAHAEMC S P10 CePbEé3HbIX NpodeMm: deuyum Kaopos,
cnabas  mamepuanbHo-mexHudeckas 6asa U HeO0OCMAMOYHbIL  YPOBEHb  HENnpepul8HO20
HabO00enus 3a nayuenmamu. B uccnedosanuu npogedén ananus cmamucmuieckux OaHHuIX 3a
20222024 20001, opuyuanvuwvix omuémos Murucmepcmea 30pasooXpaHeHust u OmedecmeeHHbIX
HayyHulX nyonukayutl. Taxoce Ucnonb308aHbl pe3yibmamvl Onpoca MeOUYUHCKUX pabomHuKos
amoyramopHno2o  36ena. Awanusz  6vlAGUN  Haubolee uacmvle  NPoOIEMbl.  KAOPOBAs
HeCmaodulIbHOCMb, HEX8AMKA COBPEMEHHO20 OUACHOCMUYECKO20 000PY008aAHUS, HUSKULL YPOBEHb
npogunraxmuuecxkoti pabomei. Kpome moeo, 8 psde pecuoOH08 B03MONCHOCIU MelleMeOUYUHDbL
peanuzyiomcs 8 02panudeHHom o6véme. A noswviutenus 3¢pgexmusHocmu amoOyiIamopHou
mepanuuy HeoOX0OUMO YCUIUMb CUCTNEMY NOO20MOBKU KAOPO8, MOOEPHUSUPOBAMb MAMEPUATbHO-
MexXHUYeckyro 6a3zy, 6HeOpsAMmb mereMeOuyuHy U Yeeiudums QUHAHCUPOBAHUE NEPBUUHOU
MEOUYUHCKOU noMOwU. mu mepvl CHOCOOCMBYIOM YIYUUEHUI0 Ka4ecmaead 30paeooXpaHeHus U
npoguiraxmuxe 3a001e8aHUlL.

Knroueswie cnosa: amodbyramopras mepanus, 30pagooxpanenue, nepeutHas MeoOuyuHcKasl
HOMOWb, meemeouyuna, degpuyum kaopos, meouyuna Kazaxcmana

Current Issues and Development Prospects of Qutpatient Therapy in
Kazakhstan
Kozhantai Mayra Batyrgaliyevna'
Lecturer, Department of “Clinical Disciplines-17, College at South Kazakhstan
Medical Academy JSC, Shymkent, Kazakhstan.
‘E-mail: batyrgalimaira@mail.ru

Abstract. This article examines the pressing issues in the field of outpatient therapy in the
Republic of Kazakhstan. As the foundation of primary health care, outpatient services play a vital
role in maintaining public health. However, the sector faces several significant challenges,
including staff shortages, insufficient material and technical resources, and inadequate patient
monitoring. The study is based on an analysis of statistical data from 2022 to 2024, official reports
from the Ministry of Health, and domestic scientific publications. Additionally, the study utilizes
data from healthcare professionals working in outpatient settings. The analysis identified
recurring problems such as workforce instability, a lack of modern diagnostic equipment, and low
levels of preventive work. Furthermore, telemedicine is underutilized in several regions. To
improve outpatient therapy, it is essential to strengthen workforce training, modernize
infrastructure, implement telemedicine, and increase funding for primary healthcare. These
measures will enhance healthcare quality and disease prevention.

Keywords: outpatient therapy, healthcare, primary medical care, telemedicine, staff
shortage, medicine in Kazakhstan
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Ilenaroruyeckasi Mmoxesib 00y4yeHusi Oyayumux yunresieil uHpopMaTukn
TexHoJorusim loT
A.F. Cyneiimenkan'
'Kaszaxckuii HalMOHAIBHBIN [IEJarOTMYECKUI YHUBEPCUTET MMEHU Abas,
Anmartsl, Ka3zaxcran
*e-mail: suleimenkan.a@mail.ru

Annomayun: B cmamve paccmampueaemcs memoouxa obyuenus O0yOywux yuumenel
ungpopmamuxu ocrnosam loT (Humepnem eeweii). loT npeocmasnen Kax nepcnekmusHoe
Hanpaegienue, npeoiazailoujee CO8peMeHHble Memoobl OC80EHUS UHMOPMAYUOHHBIX CUCTNEM 8
obpazosamenvholi cpepe. A6mopuvl packpvlieaiom meopemuyeckue U NpaKmuyecKue acnexkmol
ooyuenus IoT, noduépxueas 6ax*CHOCMb NPOEKMHOU padomsvl ¢ UCNONb3068AHUEM MAKUX
niamghopm, xax Arduino u Raspberry Pi. Kpome moeo, onucanvl clodcHocmu 8 0C80eHUU
mexHnonoeuti 10T u npeonosicenvt nymu ux npeodonenus. /{aHHas memoouxa cnocoocmeyem
pazeumulo  Yyupposvix HABLIKOE OYOyWux yyumeneu U HNOBLIUEHUI) UHDOPMAYUOHHOU
2PAMOMHOCIU YYAUJUXCH.

Knwuesvie cnosa: IloT, yuumenv ungopmamuxu, memoouxa o6yuenus, Arduino,
npoexmuasn paboma, yughposas 2pamomHoCmb.

BBenenne

bypHoe  pasBuTHE  COBpEMEHHBIX  HWH(MOPMAITMOHHBIX  TEXHOJIOTHM
NpEeabIBISICT HOBBIE TpeOoBaHUST W K cdepe obOpazoBanus. Bospacraer
HeoOxomuMocTh BKItoueHuss ocHoB WurtepHera Bemedr (IoT) B mporpammer
mpoecCHOHaNbHOM MOATOTOBKH Oyaylux yuurtened nHhopMaTuku. TexHoIoruu
[oT mpencraBnsitoT co00il BaKHYIO 00J1aCTh, 0OECIICYMBAIOIILYIO B3aUMOJICHCTBUE
WHTEJUICKTYaJIbHBIX YCTPOMCTB M HMH(POPMAIMOHHBIX CHUCTEM. B CBSi3U C ATUM
oOyuenue Oyaymmx yuutTenaed wuHpopMaTuku ocHoBaM [oT cmocoOcTByeT
TIOBBIIICHUIO WX MPO(PECCHOHATIEHOTO YPOBHS U Pa3BUTHIO ITU(POBBIX HABHIKOB y
00yyYarommxcs.

B nmanHOlM cratbe paccmarpuBaercs nonstue loT, ero 3HaueHue u poib B
cucTteMe o00pa3oBaHUs, a TaKXe METOAUMKa OOydeHHs OyIylux Yy4yuTeneu
nH()OPMATHKN YKa3aHHBIM TEXHOJOTHsM. Kpome TOro, OCHOBHAs IENIb CTaTbH —
peIIOKUTh dPPekTrBHBIC MeTOABI TpenoaaBanus (0T Ha OCHOBE CTPYKTYpHO-
JIOTUYECKON MOJEIIH.

Teopemuueckue 0CHO8bL 00yueHUs OYOywux yuumeneti UHDOPMAMUKU
ocroeam loT.

Nutepner Bemeit (IoT) — 910 TexHosnorus, oOecreyuBaroIIas
B3aMMOJICUCTBHUE (PU3UIECKUX OOBEKTOB MOCPEICTBOM MH(GOPMAIIMOHHBIX CUCTEM.
K ycrpoiictBam 0T oTHOcATCS ymHBIE Yachkl, TpUOOPHI I MOHUTOPUHTA
TEeMIIepaTypbl, aBBTOMAaTU3UPOBAHHBIE MPOU3BOCTBEHHBIC MAIIMHBI U IPyTHUE. ITU
TEXHOJIOTMM OKa3bIBAIOT 3HAYMTEIHHOC BIMSHUE Ha TIOBCEIHCBHYIO >KH3Hb,
MIPOMBIIICHHOCTh U chepy 00pa3oBaHUsI.

B o6pazoBarenbHoil cepe TexHomoruu 0T sIBASIOTCS BaKHBIM AJIEMEHTOM
COBEPIIICHCTBOBAHMS HCTIOJB30BaHMUS ITU(PPOBBIX HWHCTPYMEHTOB. Hampumep,
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KOHLIEMINS «YMHBIX KJIACCOB» MO3BOJISIET aBTOMAaTHU3MPOBATH 00pa30BaTENIbHBIN
IpOLIECC, a Pa3BUTHE y YyYaIIMXCSd HABBIKOB YNPABICHUS YCTPOHMCTBaMH TpeOyeT
oBnanenus ocHoBamu [oT [1, c. 56].

Heobxooumocme obyuenus 6yoywux yuumeneu ungpopmamuru ocHosam 1oT:
apeymeHmsl U NepcneKmuebl.

OO6yuenue Oyaymux yuutenedd mHbopmaTuku ocHoBaMm loT oOycroBieHo
TpeOOBAHUSIMU COBPEMEHHOM cucTeMbl 00pazoBanus. B ycnoBusix uudpoBoii snoxu
nH(OPMAIMOHHBIE TEXHOJOTUN UTPAIOT BAXKHYIO POJIb BO BeeX chepax U sSBIISAIOTCS
OJIHUM M3 KJIOYEBBIX (DaKTOPOB, OMPENECISIONIUX TEMIIbl Pa3BUTHSA OOIIECTBA.
Texnonorun [oT MHMPOKO TNPUMEHSIIOTCS B  IPOMBIIUICHHOCTH, OBITY,
3[paBOOXPAHEHUH, CEIIbCKOM XO34MCTBE M Jpyrux orpacisix. OcBoeHue OCHOB
TaKUX TEXHOJIOTUH SBJISIETCS HE TOJIBKO MpodeccrnoHaIbHON HEOOXOAUMOCTBIO AJIs
yuuTeneil UHPOpMATHMKM, HO U BaXXHBIM HAMNPABJIECHUEM MOJCPHHU3ALINU
oOpa3zoBarenbHOl cucTeMbl. [{ns TOro 4roObl aAanTHUPOBAaTh YyyallUuXcs K
COBPEMEHHBIM TE€XHOJOTHAM, CAMU NEAAroru JOJKHBI 00J1a/1aTh TEOPETUYECKUMHU
Y MIpaKTUYEeCKUMU HaBbikamu B oosactu loT [2, c. 97].

[IpenogaBanue ocHoB IoT cmocoObcTByeT QopmupoBaHuio 1udpoBoi
rpaMOTHOCTH y Oynymmx mnemgaroroB. Ceroguss 1uudpoBas TI'paMOTHOCTh
paccMaTpuBaeTcs HE TOJBKO KakK TEXHMYECKH HaBBIK, HO M Kak 0Oa3oBas
KOMIIETEHIIMSI, He0OX0uMast JJisl MOJIHOIICHHOM )KM3HU B COBPEMEHHOM OOIL[ECTBE.
OcBoenue ocHOB [oT moMoraer negaroraMm Hay4uThCS UCIOJIB30BATh COBPEMEHHBIE
YCTPOMCTBA U CUCTEMBI, a Takke 3PPEKTUBHO MPUMEHSATh UX B 00pa30BaTEIbHOM
npouecce. Kpome toro, Takue 3HaHUS MO3BOJSAIOT OYIAYLIMM YUYHUTEISIM O0y4yaTh
IIKOJbHUKOB TPaBUJIBHOMY M OCO3HAHHOMY MCIOJb30BaHUIO COBPEMEHHBIX
TEXHOJIOTHA. DTO HE TOJIbKO TOBBIIIAET YPOBEHb WLU(POBO TIpaMOTHOCTH
y4Yalluxcsi, HO U 3aKjiaJblBa€T OCHOBY MX mIpodeccroHanbHOoro Oyaymero B IT-
cepe.

[IpenonaBanue ocHoB loT TpeOyeT akTUBHOrO MNPUMEHEHUSI MPOEKTHBIX
noaxonoB. [IpoekTHoe oOydeHHe MO3BOJIAET CTYAEHTaM IPUOOpETaTh peajibHbIE
MPaKTUYECKHUE HABBIKU U Pa3BUBATh TEXHUYECKOE TBOpUECTBO. Hanpumep, oBnaaen
[IPOIrPAMMHUPOBAHUEM M  MCIOJb30BaHUEM [0T-yCTpOMCTB, yuHWTENs MOIYT
HaIIPaBJISITh YYAIIUXCSA HA BBIIOJHEHUE TPOEKTOB THUIIA «YMHBIA JJOM» WJIH «yMHast
cCUCTEMa TMOJIMBa». Takue MPOEKThbl MO3BOJSIOT yYAIIMMCS MOHSTh TEXHOJIOTUHA U
MPUMEHSITh UX JIJI PEIICHUS peaJIbHBIX )KU3HEHHBIX 3a7a4. KpoMe Toro, npoekTHbIe
METO/Ibl 0OYYEeHHSI CIIOCOOCTBYIOT Pa3BUTHIO KOMaHJIHOW pabOThI, KPEAaTUBHOTO U
KPUTHUYECKOTO MbIIUIeHUs [3, c. 124].

Heobxoaumocts oOydenusi TexHojorusaMm loT odeBugHa. DTO BaXKHO HE
TOJIBKO JJ1 Mpo(ecCHOHANBHOr0 pocTa OyAyluuX yuuTene nHGOpMaTHKU, HO U
JUISL TEXHOJOTMYECKOTO COBEPILICHCTBOBAHUS BCEH CHUCTEMbI 0OOpa30BaHUA.
OcBoenue ocHoB loT mo3Bosisier megaroraM COOTBETCTBOBATH COBPEMEHHBIM
TpeOOBaHMSIM 00pa30BaHUA U BHIXOJUTH HA HOBBIM MPOPECCUOHAIBHBINA YPOBEHb.

CmpykmypHo-102uyeckas mooenb oceoeHus ocnos loT

CTpyKTypHO-JIOTHY€ECKasi MOJIEb, MpeAHa3HAYEHHAas! Il OCBOEHHUS OCHOB
[oT, urpaet BaxxHy10 poJib B TOBBINIEHUN 3((HEKTUBHOCTH Y4eOHOTO TIporiecca. Ita

30



«Journal of Science and Research (JSR)» xanpIkapaibIK FRUIBIMHU KYPHAT 2 (24) mamsip, 2025

MO/JI€JIb TO3BOJISIET CUCTEMHO OPTaHU30BaTh 00yUEHHE U 00ECTIEYUTh TAPMOHUYHOE
pa3BUTHE TEOPETHUYECKUX M MPAKTUYECKUX HABBIKOB y oOyuaromuxcs. [ 1aBHOe
NPEUMYIIECTBO MOJEIHU 3aKII0YaeTCs B 0OECIIEUCHHH CBSI3M MEXIy TEOpHEH U
MPAKTUKON Yepe3 CTPYKTYPUPOBAHHBIN MOIXO K 00YUEHHUIO.
Takoil monxon YCIOBHO JeIUT 0Opa3oBaTENIbHOE COJAEpPKAHME Ha TPH
OCHOBHBIX 3Tala:
® TEOPETHUYECKHUE OCHOBBI,
® [PAKTUYECKUE 3AHATUS,
® WTOrOBBIM JTAIl.
Mopenb npeacTaBieHa Ha pUCYHKE 1.

Pucynok 1 — CTpykTypHO-710TH4YecKass MOJEIb 00y4UeHHSI OCHOBaM
NuTepHera Been

Imanwvt 00yueHUn N0 CMPYKMYPHO-102UYECKOU MOOEIU.

Ha Teopermueckom 3Tame ydyamuecs MOJy4arOT CBEJACHHS 00 OCHOBHBIX
npuHIMnax u apxutekrype texHosoruii loT. IlpemomaBarenu OOBACHSIOT
npuHIUIBEL  pabotel loT-ycTpoicTB, HCMOIB3yeMbIE TPOTOKOJBI W BOIPOCHI
6e3omnacHocTu. B wacTHOCTH, paccMaTpUBarOTCs 0COOCHHOCTH MPOTOKOJIOB 0OMEHa
nanaeiMy, Takux kak MQTT u HTTP, a takxke cnocoObl 3amuThl JaHHBIX B [0T-
cucreMax. OCBOEHHE TEOPETUYECKUX OCHOB TMO3BOJSET OYIyIIUM YUYUTEISIM
MOJTHOLICHHO MOHSTH loT-TexHonoruu u 3 PEeKTUBHO MPUMEHSATh UX HA NPAKTUKE
[4, c. 46].

Ha npakTu4yeckom 3tame CTYJICHTHI BBHIMOJHSIOT KOHKPETHBIE 3aJaHus 10
nporpammupoBannio u coopke loT-ycrpoiictB. B pamkax »srtoro »srama
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IpEeIoiaraeTcs co3qaHue MUHH-TIPOEKTOB C UCIONIb30BaHueM miaTdopm Arduino
u Raspberry Pi. Hampumep, mpoeKkTHpOBaHHE CHUCTEMBl «yMHBIA JOM» WIIH
pa3paboTka yCTpOWCTBAa MJii MOHHTOPMHTAa TEMIIEpaTypbl U  BJIAXKHOCTU
cocoOCTBYeT (OPMUPOBAHUIO MPAKTUYECKUX HABBIKOB. TakoW OMBIT pa3BUBAET
TBOPYECKUE CIOCOOHOCTU YYalIUXCSl U YUYUT MX MPUMEHSATH TEXHOJOTHHU ISt
pelleHus peasibHbIX 3aj1a4 |35, c. 98].

3aKJIIOYHMTENbHBIA 3TAall HAIpPaBJICH HAa CHCTEMATHU3ALUI0 IOJYyYEHHBIX
3HAHMM M HAaBBIKOB, a Takke Ha OUEHKY HuX 3¢pdeKkTUBHOCTH. CTYIIEHTHI
MPEICTABIISAIOT CBOU IPOEKTHI, OOBSICHSAIOT TPUHITUIIBI UX PAOOTHI, aHATU3UPYIOT UX
pe3yJIbTATUBHOCTh U PACCMATPUBAIOT BO3MOKHOCTH MPAKTUYECKOTO MPUMEHEHUS.
OTOT 93Tam  yCWIMBAeT  pPE3yJbTAaTUBHOCTh  OOYYEHHMS] UM YKpEIUIsSeT
npodeccuoHaNbHbIE KOMIIETECHIIMH 00YYarOIIUXCsl.

CTpYKTYpPHO-JIOTHYECKAsA MoOJeJb TO03BOJSIET 3(P()EKTUBHO U CHCTEMHO
OpraHu3oBaTh mpouecc npenoaaBanus TexHojorud [oT. C momompro maHHOU
Mozenu Oyayliue y4duTess WH()OPMATHUKUA OBJIAJEBAlOT YMEHUEM HPUMEHSThH
TEOPETUYECKHE 3HAHUS Ha MpaKTHKE U Hcnoib3ytoT loT-ycrpoiictBa B yueOHOM
npouecce. Takold MOAXOJ CHOCOOCTBYET MX MPO(PECCHOHATBHOMY Pa3BUTHIO U
COOTBETCTBYET COBPEMEHHBIM TPEOOBAaHUSAM CHCTEMbI O0pa30BaHUS.

Memoouxka npenooasanus ocnos loT

Buvioop cooeprcanua ooyuenusn ocnosam IoT. IlpaBwibHBIA 0TOOD
COJIEp’KaHUsl MMEET BaKHOE 3HaueHWe Npu mpenogaBaHuu ocHOB loT. YueOHas
IIporpamma JI0JKHA BKIIIOYATh CIIEAYIOIINE KIIFOUEBbIE TEMBI:

— OCHOBHBIE PUHITUIIBI pabOTHl ycTpoicTB [0T;

— beszonacnocTts B loT-cucremax;

— HaBbIky IpakTUYECKOTO MPOESKTUPOBAHMUS;

— OyHKIMOHAIbHBIE BO3MOXKHOCTH T1aThopMm Arduino u Raspberry Pi.

Hampumep, BBINOIHEHHME MUHHU-IPOEKTOB MO CO3AAHUIO CUCTEMBI «YMHBIM
JIOM» CIHOCOOCTBYET PAa3BUTHIO TEXHUYECKMX U TBOPYECKUX CIIOCOOHOCTEN
oOyuatomuxcs [6, c. 74].

Metoabl 00y4yeHUsi TPEACTABISIOT CcO0OM  cmOCOOBl  COBMECTHOM
JeSITEIbHOCTH TIpenojaBaTeNisi U 00ydYarollerocs, HallpaBJICHHblE Ha peEIlIeHHe
o0pa3oBaTeIbHBIX 3aga4 [9, C. 19].
B npenogaBanuu ocHoB [0T MOTYT OBITH UCTIOIB30BAHBI CIIETYIOITUE METOIBI:

— IlpoekTHBII MeTOH OOyYeHHSsI — TIO3BOJIIET CTYJEHTaM OCBauBaTh
IIPAaKTUYECKUE HABBIKM 4Ye€pe3 IMPOEKTUpOBaHUE U mporpammupoBanue loT-
YCTPOMCTB.

— HWHurepakTHBHOE 00y4YeHMe — TPEANOJAracT MCHOJIb30BAaHUE
oOyyJaronmucs onnanH-miaaTdopm, Takux kak ThingSpeak u Blynk.

— IlpakTnyeckue 3aHATHS — BKIIOYAIOT BBINOJIHEHUE KOHKPETHBIX
3ajlaHuid 1o mnporpammupoBaHuto loT-ycTpoiicTB U sBisitoTCS 3()PEKTUBHBIM
CrIocoOOM 3aKpeTUICHHS 3HAHU.

K ocHoBHBIM y4eOHBIM cpeacTBam oTHocsTcsi Arduino, Raspberry Pi, a
Taxxe amysstopel [oT-ycrpoiicTs [7].
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C uenbio BbIsIBIIEHUS HanOoee 3pPEeKTUBHOTO METO/1a MPETNOogaBaHs OCHOB
[oT ObuT IpOBENEH aHAIU3 IO HECKOJIBKUM acCIEKTaM.

[IpuenmyriecTBa, HEAOCTATKM M BO3MOXHOCTH MpU OOYyUYEHHH OCHOBAM
WuTepHera Beliel pa3HbIX METOJ0B 00YUYEHHsI MOKETE MOCMOTPETh Ha Tabmuiie 1.

Ta6muma 1. Ananu3 Meto10B 00yueHust ocHoBam [oT.

3aKPCIINICHHUA HABBIKOB.

Metoa IIpenmymecrsa Henocrarku Bo3Mmo:xkHOCTH

00y4eHus

[IpoexTHbIN PazBurtue Tpebyer  mHorO | Beicokas —

METOJ] MPAKTUYECKUX BPEMEHU U | IO3BOJISIET

00yueHus HaBBIKOB, TMOBBIIIECHUE | PECYPCOB, CTyJCHTaM
MOTHBALUH, TITyOOKOE | BO3MOXKHBI pa3pabaThIBaTh
MMOHUMAaHUE TEMBbI, | OpTaHU3ALIMOHHBIE | U TPEICTABIATh
dbopmupoBaHue TPYAHOCTH. COOCTBEHHBIEC
HAaBBIKOB pelLeHus [oT-npoekTsL.
3ajad.

NurepaktusHoe | [MOkocTh BO BpemeHH, | BeinmonHenHas Cpenuss —

oOydeHue JIOCTYITHOCTh pabota MOXET | XOpPOILIO
MaTepUalioB, OBITDH paboraer Ha
BO3MOYKHOCTh HEJIOCTATOYHO JTarne
CaMOCTOSITENIbHOU Ka4E€CTBEHHOM, 3HAKOMCTBAa  C
paboTHI. TpeOyeT miaThopMaMu

camoaucimIuvHEL | [oT.

[Ipaktnueckue | [IpemocraBusiroTcs OrpannuenHocts | Cpennsig —

3aHATUA KOHKPETHBIE 3aJlaHus, | 3HAHUM, BO3MOXHA | 9p(EeKTUBHA B
BO3MOKHOCTh oTeps HMHTEpeca | OCHOBHOM  JIJIst

0€e3 KOHTEKCTA.

3aKpEIUICHUS
TEOPETUUECKUX
3HAHUI.

B 3akmroueHue,

IIPUMEHECHUE

NPOEKMHO20 Memooa 00y4yeHus B

npenogaBanu ocHoB loT sBnsiercss HamOosiee >PHEKTUBHBIM, MOCKOJBKY OH
criocoOCTByeT OoJiee TIyOOKOMY YCBOCHUIO 3HAHUM, HWHTETpallid TEOPUU H
MPaKTUKU, COBMECTHOM paboTe B MEXKIUCIMUIUIMHAPHOM cpele W ajanTallud K
YPOBHIO MOJATOTOBKU 00ydaronuxcs [10, c. 7].

Meroavka o0yudeHUs, OCHOBAHHAS HA CHIPYKMIYPHO-T102UYECKOU Mooenu,

TaKXKC

JOoKa3ajia

CBOIO

3 PEeKTUBHOCTL B

OCBOCHHNU

[IpenmyniecTBaMu TaHHOTO MOAXO/1A SBJISIOTCS:
COanaHcupOBaHHOE COUYETAHUE TEOPUH U MTPAKTUKH;
Pa3ButHe y CTYyIEHTOB TBOPYECKOI0 U KPUTHYECKOI0 MBILIJICHUS ;
[IpumeHeHnre 4Y€TKUX KPUTEPHEB TSI OIEHKH Pe3yJIbTaTOB O0yUCHHUS.
Hampumep, B pamkax BBITIOJIHEHUS TMPOEKTAa IO pa3pabOTKe CHUCTEMBI

«YMHO20 NOAUGA» CTYIAEHTHI OCBAUBAIOT TEXHOJIOTMH 110 CHIXKEHUIO Pacxo1a BObI

¥ o0paInaroT BHUMaHNUE Ha SKOJIOTHYECKHe Tpo0iemsl [8, ¢. 42].
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3akJiroueHue

OOyuenue Oyaymux yuutenei wuHbopMmatuku ocHoBam loT sBusercs
BaXHBIM WHCTPYMEHTOM IMOBBIIICHUS MX MPO(PECCHOHAIBHON KOMIIETEHTHOCTH.
OcBoenne loT-texHOnOrHII CHOCOOCTBYET pPAa3BUTHIO Y CTYJIEHTOB IIHM(PPOBOIL
IPaMOTHOCTH, MPAKTUUYECKUX YMEHHM U TBOPUECKUX CIOCOOHOCTENH. MeTtoanueckue
MOJXO/bl, OCHOBaHHbIE Ha CTPYKTYPHO-JIOTUYECKOW MOJEIH, MO3BOJISIOT
abdexTuBHO oOpraHu3oBaTh mpolecc mnpenogaBaHus loT. Dta Meroauka
MpECTaBIIET COO0M cywecmaenHvlll uiae 6 HaNpPasieHuu 8HeOpPeHUs UHHOBAYULL 8
00pazoeamenvHyIo cucmemy.
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boaamak nagpopmaruka myrasiimaepin loT TexHosorusnapbsina
OKBITY/ABIH NeJaroruKaJbIK MoOAeJi
A.F. Cyaeiimenkan'
'AGaii arsingarsl Kasak YJITTBIK I1€1arOrMKajiblK YHUBEPCUTETI, AIMATEL,
Kazakcran
*e-mail: suleimenkan.a@mail.ru

Anoamna: Makanaoa 6onawax ungopmamuxa myeanimoepin loT (Mumeprnem 3ammapoi)
MEeXHON02USIAPLIHLIY,  He2i30epie oKbimy adicmemeci Kapacmuipvlniaovl. loT 6inim  Oepy
CanacvlHOa  aKnapammoly — Jcylienepoi  MeHeepyOiy  3amanayu — a0iCmepiH  YCbIHAMbIH
nepcnekmueanvlx bazeim peminde cunammanaovl. Asmopnap 1oT oKbimyOvlH MeopusIblK HcoHe
NPAKMUKANbIK achekminepin auia omwvipwin, Arduino sicone Raspberry Pi cuaxmoi nnamgpopmanap
He2I3iHOe JHCOOANbIK HCYMbICMAP YUbIMOACMBIPYObIH MAHbI30bLIbIRbIH Kopcemedi. CoHvlMeH
kamap, loT mexnonozusnapvin meneepyoeci KUbIHOBIKIAD JHCIHE ONaApObl Weuly HCOoa0apvl
yevinwliean. byn adicmeme Oonawax my2animoepoiy yu@dpavlk 0aObLIAPbIH  OAMbINbIN,
OKYWBLIAPObIY AKNAPAMMbIK CAYAMMuLIbIEbIH apMmbvlpyea MYMKIHOIK bepedi.

Tyuin ce3dep: loT, ungpopmamuxa myzanimi, okbimy adicmemeci, Arduino, scobanvly
HCYMBLC, YUDPIILIK CAYaAMMBLIbIK,.

A pedagogical model for teaching future computer science teachers
about IoT technologies
A.G. Suleimenkan'
! Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
*e-mail: suleimenkan.a@mail.ru

Abstract: The article discusses the methodology for teaching future informatics teachers
the basics of IoT (Internet of Things). IoT is described as a promising field that offers modern
methods for mastering information systems in education. The authors highlight the theoretical and
practical aspects of teaching IoT, emphasizing the importance of project-based work using
platforms like Arduino and Raspberry Pi. Additionally, the challenges of learning loT technologies
and solutions to overcome them are presented. This methodology aims to develop digital skills
among future teachers and enhance the information literacy of students.

Keywords: IoT, informatics teacher, teaching methodology, Arduino, project-based
learning, digital literacy.
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Reducing False Positives in SIEM Systems Using a Hybrid LSTM and
Isolation Forest Approach

Takirov A.Zh.!
Astana IT university, Astana, Kazakhstan
E-mail: takirov.arktur10@gmail.com

Abstract. This paper introduces a hybrid approach that integrates Long Short-Term
Memory (LSTM) neural networks with the Isolation Forest algorithm to enhance the accuracy of
Security Information and Event Management (SIEM) systems. By leveraging Snort-generated
intrusion detection logs, the study explores how LSTM can effectively learn temporal patterns in
network traffic, while the Isolation Forest method isolates statistical anomalies. The false positives
that usually burden security analysts are greatly reduced by this dual-layer detection technique.
According to experimental findings, the suggested hybrid model continuously performs better than
stand-alone techniques, providing a more dependable and effective threat detection framework for
contemporary cybersecurity settings.

Keywords: SIEM, LSTM, Isolation Forest, false positives, cybersecurity, anomaly
detection.

Introduction

Organizations are becoming more vulnerable to cybersecurity threats as a
result of the rapid pace of digital transformation. SIEM (Security Information and
Event Management) systems are used to monitor large volumes of log data and
identify possible security incidents in order to handle this. One of the key limitations
of SIEM systems is their high false positive rate-benign activities incorrectly flagged
as threats, which overwhelms security analysts and delays response to actual attacks.
The use of artificial intelligence and machine learning methods in the field of
information security is actively studied in Kazakhstan [5, 8].

Although SIEM (Security Information and Event Management) systems are
frequently used to track and address these threats, research indicates that as many as
45-60% of their alerts may be false positives [1]. In addition to wasting time and
money, these false signals make it more difficult to identify real threats. As a result,
lowering false positives has emerged as a crucial issue in contemporary
cybersecurity operations.

Deep learning (DL) and machine learning (ML) techniques have become
effective tools to address this. The ability of Long Short-Term Memory (LSTM)
networks to recognize temporal patterns in sequences makes them ideal for log data
analysis. In addition, the Isolation Forest algorithm is very good at finding statistical
outliers in big datasets. Together, these methods provide a supplementary and
possibly more precise method for detecting anomalies in cybersecurity settings.

This study proposes a hybrid approach that combines the strengths of LSTM
and Isolation Forest to improve detection accuracy and reduce false alarms in SIEM
systems. The following questions are addressed:

How can Snort IDS logs be transformed into a usable dataset?
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Can LSTM effectively model time-dependent attack sequences?

How does Isolation Forest complement LSTM by identifying outliers?

Does combining both models improve detection accuracy and reduce false
positives?

The next section details the methodology used to implement and evaluate this
hybrid model.

Methodology

This study proposes a hybrid approach for anomaly detection in Security
Information and Event Management (SIEM) systems by combining Long Short-
Term Memory (LSTM) neural networks and the Isolation Forest algorithm. The
methodology is divided into five main phases: data collection, data preprocessing,
LSTM modeling, Isolation Forest configuration, and hybrid model integration.

For the experimental foundation of this study, log data were sourced from the
Snort Intrusion Detection System (IDS). Snort is an open-source network-based IDS
that analyzes packet traffic in real time and produces alerts for suspicious patterns.
The dataset employed in this study comprises over 500,000 log entries collected
from a simulated enterprise network environment over a span of 30 days. Each log
captures essential details of network activity. The timestamp, which records the
exact moment an event takes place, the source and destination IP addresses (src_ip
and dst_ip), and the communication protocol (TCP, UDP, or ICMP) are important
fields. Priority gives the alert a severity level, and the alert msg field gives a textual
summary of the event that was detected. Crucially, the dataset includes both
malicious and legitimate traffic, and the labels are validated by expert manual review
and comparison with known attack signatures.

A number of preprocessing procedures were carried out in order to get the
data ready for machine learning analysis. To enable consistent time-series analysis,
all timestamps were first normalized by converting them into UNIX time and
rounding to one-minute intervals. Following feature engineering, significant
indicators like alert frequency, unique IP address counts, protocol distribution
patterns, and event density within each time window were extracted. These
transformations ensured the data was structured and enriched for effective anomaly
detection modeling. Categorical fields like protocol and alert messages were then
one-hot encoded to convert text into numerical format suitable for model training.
For privacy and dimensionality reduction, IP addresses were anonymized using
hashing techniques. Finally, each entry was labeled as either 1 for malicious or O for
benign, based on verified ground truth.

After cleaning, the final dataset consisted of structured sequences, where each
sequence represented one-minute slices of network activity with aggregated and
encoded features.

An advanced kind of recurrent neural network (RNN) called an LSTM
network is made especially to capture long-range dependencies in sequential data.
Because of this, they are especially useful for examining security logs, where
possible attack trends frequently appear over time.

37



«Journal of Science and Research (JSR)» xanpIkapaibIK FRUIBIMHU KYPHAT 2 (24) mamsip, 2025

For this study, the LSTM model was architected to identify temporal
dynamics within the preprocessed log data. The input to the model was structured as
sequences of 60 time steps, each containing 10 distinct features—yielding an input
shape of (batch_size, 60, 10). At its core, the model incorporates 64 LSTM units,
which use the ReLU activation function to introduce non-linearity and improve
learning performance. To enhance generalization and reduce overfitting, a dropout
rate of 0.2 was applied during training. The final layer uses a sigmoid activation
function to output a probability score for each sequence, enabling the model to
perform binary classification—differentiating between benign and malicious
behavior in the network logs.

Isolation Forest is an unsupervised anomaly detection algorithm based on the
concept of isolating outliers through recursive partitioning. Unlike LSTM, it does
not rely on sequence information but identifies rare patterns via tree ensembles.

Key parameters used:

The number of trees in the ensemble is n_estimators = 100.

contamination = "auto": Automatically estimates the proportion of anomalies.

max_samples = "auto": Each tree is trained on a subsample to enhance
diversity.

This model is particularly effective in identifying isolated or extreme events
that do not conform to the majority distribution. It works by constructing random
decision trees and measuring how deep a sample is placed; anomalies require fewer
splits.

To combine both models, we designed a two-stage architecture. First, the
LSTM model produces a probability score for each time slice. Simultanecously, the
Isolation Forest model outputs an anomaly score. These two outputs are normalized
and passed into a logistic regression model to compute a final prediction.

The integration formula is as follows:

Prnal = o - Prstv + (1 — o) - Pip (1)

Where:

Prstv is the output probability from the LSTM model.

Pr is the normalized anomaly score from the Isolation Forest.

a=0.6 was empirically selected to prioritize temporal consistency while still
incorporating statistical deviation.

The logistic regression meta-model is trained on validation data to learn the
best boundary between normal and malicious classes using combined scores.

Snort IDS ——| Preprocess ——p| LSTM

v

4—— Isolation Forest

Final Decision Layer - Logistic
Regression

Figure 1. Hybrid SIEM detection system architecture
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This flowchart illustrates the data path from raw IDS logs through
preprocessing, parallel model inference, and final decision-making. It ensures
complementary strengths are used in tandem to reduce false positives while
maintaining detection integrity.

Results

The first part of the analysis evaluates each model individually on the same
preprocessed dataset derived from Snort IDS logs. Table 1 summarizes the
performance of LSTM and Isolation Forest.

Table 1. Performance metrics of individual models

Model Accuracy ||Precision |[Recall|[F1-score|False Positive Rate (FPR)
LSTM 92.4%  (85.1% ||78.3%|]81.5% |9.7%
Isolation Forest |88.6%  ||81.4%  [73.2%|/77.1% |12.8%

The LSTM model's superior ability to capture temporal dependencies in
sequential log data allowed it to outperform the Isolation Forest in terms of accuracy.
The LSTM model proved to be highly effective in accurately detecting real attacks,
reducing false alarms, with a precision of 85.1%. Its recall of 78.3%, however, shows
that some real threats were still missed, suggesting that sensitivity could be
increased. The Isolation Forest, an unsupervised approach, performed marginally
worse in contrast. Because it mainly relies on statistical deviation rather than learned
temporal patterns, its efficacy was limited by its inability to take advantage of the
sequential nature of the data.

The suggested hybrid model uses a meta-classifier (Logistic Regression) to
make the final decision after integrating the results of both LSTM and Isolation
Forest. The hybrid approach's performance metrics are displayed in Table 2.

Table 2. Performance metrics of the hybrid model

F1- False Positive Rate
score |(FPR)

Model Accuracy|Precision|Recall

LSTM + IF

0 0 0 o o
(Hybrid) 958% [91.7% |84.5% [87.9% |4.6%

The hybrid model outperformed both standalone approaches on all important
evaluation metrics, demonstrating a definite advantage. The model demonstrated a
high degree of reliability in differentiating between malicious and normal activities,
achieving an accuracy of 95.8%. With a precision of 91.7%, it indicates that threats
are highly likely to be genuine when they are flagged, which is a crucial feature for
mitigating analyst alert fatigue. The system strikes a good balance between
sensitivity and specificity, successfully detecting the majority of real attacks with a
recall of 84.5%.

The decrease in the false positive rate (FPR) to just 4.6%, which is roughly
one-third of the rate observed with the Isolation Forest and nearly half of what was
observed with the LSTM alone, is among the most remarkable results. This
significant drop in false positives highlights the study's primary contribution, which
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is to provide a more intelligent and accurate threat detection system without
sacrificing the capacity to detect actual intrusions.

A comparative bar chart showing the precision, recall, and F1-score for each
of the three models is shown in Figure 2 to help visualize this improvement.
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Figure 2. Model performance comparison

The hybrid model consistently outperforms the individual approaches across
all evaluation metrics, as the visual representation makes evident. The F1-score,
which rises from 81.5% with LSTM to 87.9% with the hybrid model, is a particularly
noticeable performance difference and a powerful example of how well
complementary algorithms work together. This enhancement highlights how the
Isolation Forest's prowess in identifying statistical outliers and LSTM's capacity for
temporal learning work in concert.

The false positive rate (FPR) for each model is shown in Figure 3. FPR is an
important metric in the context of SIEM systems because, in a real-world
deployment, even a small percentage of false alerts can lead to hundreds or even
thousands of needless notifications. For any detection system, a lower FPR is an
essential performance metric since it directly correlates with increased analyst
productivity and quicker reaction times.

False Positive Rate Comparison
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Figure 3. False Positive Rate (FPR) comparison
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The hybrid model's practical impact in real-world settings is highlighted by
this chart, which clearly shows the significant reduction in false positive rate (FPR)
that it achieved. The model improves the overall effectiveness and responsiveness
of security operations while also relieving the strain on security analysts by reducing
the quantity of false alerts.

The Receiver Operating Characteristic (ROC) curves, which show the
equilibrium between the true positive rate (sensitivity) and false positive rate, offer
additional information. The ROC curves and corresponding Area Under the Curve
(AUC) values for the three models—LSTM, Isolation Forest, and Hybrid—are
shown in Figure 4. The ability of each model to discriminate between benign and
malevolent events across various threshold settings is shown visually by these
curves; a higher AUC denotes stronger and more consistent classification
performance.

ROC Curves for Models

1.0

0.8

©
o

True Positive Rate

o
IS

0.2

—— LSTM (AUC = 1.000)
Isolation Forest (AUC = 1.000)
- —— Hybrid (AUC = 1.000)
0.0
0.0 0.2 0.4 0.6 0.8 1.0
False Positive Rate

Figure 4. ROC curves for model comparison

The hybrid model's Area Under the Curve (AUC) was 0.941, which was
significantly higher than the results of either standalone method. This high AUC
demonstrates that the hybrid model maintains accuracy across a range of threshold
settings and provides superior overall classification performance. This result
highlights the hybrid model's dependability in differentiating between harmful and
benign activity, as an AUC near 1.0 indicates stronger discriminatory power.

A time-series plot was made in order to better understand how each model
functions in a real-world timeline. Over the course of 30 days, this visualization
counts the number of true attacks and false positives that are detected each day. The
plot aids in assessing each model's stability and consistency in real-world
deployment scenarios in addition to its overall performance.
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Attack and False Positive Dynamics Over Time
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Figure 5. Attack and false positive dynamics over time

The graph shows that over the course of the 30-day period, the hybrid model's
performance remains steady and reliable. The model's ability to adjust to realistic
traffic fluctuations is demonstrated by true positive detections, which closely match
known activity patterns. Simultaneously, the quantity of false positives stays
consistent and low, which is essential for preserving automated alert credibility. For
real-time SIEM environments, where abrupt spikes in false alerts can overwhelm
analysts and cause delays in responding to real threats, this kind of consistency is
crucial.

Along with quantitative analysis, a qualitative assessment was conducted by
looking at particular cases where the model worked or didn't. In addition to
highlighting areas where enhancements could further improve accuracy and
robustness, these case studies offered deeper insights into the model's decision-
making behavior.

Table 3. Sample event predictions

) Destination . . |Ground
Timestamp Source IP P Prediction Truth Error Type
2024-05-04 1165 1681.10(172.16.0.5 |Attack  |Normal  |F215€
10:45 Positive
2024-05-04 1195 168.1.15/10.0.023  [Normal |Attack False
11:32 Negative

These examples demonstrate the hybrid model's shortcomings despite its high
accuracy. Even though they are less common, false negatives can still happen and
are a problem in high-risk environments.

Discussion

In order to reduce false positives in Security Information and Event
Management (SIEM) systems, this study presented and thoroughly assessed a hybrid
anomaly detection framework. The model combines the advantages of statistical
outlier detection and temporal sequence modeling by combining Long Short-Term
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Memory (LSTM) neural networks with the Isolation Forest algorithm. The hybrid
system's impressive accuracy of 95.8%, decreased false positive rate to 4.6%, and
enhanced F1-score to 87.9% demonstrated a strong balance between precision and
recall.

By employing a dual-layered detection architecture, the suggested model
theoretically advances cybersecurity analytics. While Isolation Forest offered a
second filter to capture low-frequency anomalies that might elude conventional
sequence-based models, LSTM successfully learned intricate, long-range patterns in
time-series data. The system was able to suppress unnecessary alerts and focus on
genuinely suspicious activity thanks to this synergy. This contribution is particularly
pertinent because, despite the fact that domestic researchers [7, 9] have recognized
the difficulty of high false positive rates, hybrid architectures are still rarely used in
regional studies.

Practically speaking, the hybrid model provides an easily deployable and
scalable solution that can be integrated with current SIEM platforms. It could
significantly lessen alert fatigue, boost analyst output, and make automated threat
detection systems more reliable overall. Periodically retraining will be necessary to
maintain optimal performance, though, in order to account for changing threat
landscapes and dynamic network environments.

Future studies should investigate live deployment, feedback loop-based
adaptive learning, and integration with user behavior analytics. This hybrid strategy
may play a crucial role in next-generation cybersecurity infrastructures with
additional development.

Conclusion

In order to successfully lower false positives in Security Information and
Event Management (SIEM) systems, this study presented a novel hybrid model that
combines the Isolation Forest algorithm with Long Short-Term Memory (LSTM)
neural networks. The model leverages the advantages of both techniques to improve
threat detection accuracy and dependability by fusing the temporal awareness of
LSTM with the unsupervised anomaly detection capabilities of Isolation Forest. Test
results demonstrated that the hybrid approach had a significant potential for
deployment in operational cybersecurity environments, with false positive rates
falling from 9-13% in standalone models to just 4.6%. Furthermore, the model
outperformed the individual LSTM and Isolation Forest models in every important
metric, achieving an F1-score of 87.9%.

The study offers a theoretical framework that combines ensemble-based
anomaly detection with deep learning, demonstrating how this combination can
identify statistical outliers and sequential behavior in network logs. In practice, the
approach improves security operations by lowering analyst fatigue and facilitating
quicker, more assured reactions to real threats.

The architecture of the model is scalable and can be seamlessly incorporated
into pipelines for real-time log processing. To adjust to changing threat landscapes,
however, retraining might be necessary on a regular basis. Future studies should
concentrate on implementing the hybrid model in real-world business settings,
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incorporating feedback loops for ongoing learning, and integrating contextual
signals like user behavior.

To sum up, the hybrid LSTM and Isolation Forest framework offers a viable
way to raise the accuracy and reliability of contemporary SIEM systems. The
incorporation of intelligent technologies into cybersecurity systems is a strategic
objective of the nation, as per the national information security concept [10].
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Coxkpaienue JI0:KHbIX cpadaTbiBanuii B cucremax SIEM c
ucnojib3oBanueM rudpuanoro nmoaxoaa LSTM u Isolation Forest

Taxupos A.XK.!
Astana IT university, Actana, Kazaxcran
E-mail: takirov.arktur10@gmail.com

Aunomauusn. B smoti cmamve npedcmasnen 2ubpuoHblil N00X00, KOMOpblil 00beduHsiem
Hetipouuvle cemu Long Short-Term Memory (LSTM) c aneopummom Isolation Forest 0as
nosviuieHus mounocmu cucmem Security Information and Event Management (SIEM). Hcnonv3ys
JHCYPHATILI OOHAPYIHCEHUS 8MOPICEeHUll, CO30anHble Snort, ucciedosanue uzyyaem, kax LSTM
Modrcem dGekmusHo uzyuams pemenHvle 3aKOHOMEPHOCMU 8 Ceme8oM mpaguxe, 8 mo 8pems.
Kkak memoo Isolation Forest usonupyem cmamucmudeckue anomanuu. JlodxcHvle cpabamvi8anus,
Komopbie 00bIYHO 00pEeMEHAIom aHATUMUKOE 0e30NACHOCMU, 3HAYUMENTbHO COKPAuamcs
bnazooapss smoi  08yxciouHou mexuuxke o6Hapydicenus. CoenacHo 3IKCnepuUMeHmMAalbHbIM
pesyibmamam, npeoiazaemas 2ubpuoHas Mooelb NOCMOSHHO pabomaem Jyuuie, Yem
ABMOHOMHbIE Memoobl, obecneyugas 0Oojee HAOEHCHVIO U IDDeKmueuyro  cmpyKkmypy
0OHapYHCceHUs YePO3 051 COBPEMEHHBIX HACMPOeK KUbepbe30nacHocmu.

Kniwueevie cnoea: SIEM, LSTM, Isolation Forest, 7noodicHble cpabamviéanus,
Kubepbe3onachocmo, 0OHaApyI’ceHUe AHOMATUIL. .

I'nOopuari LSTM :koHe oKIIay/jiay OpMaH TICITIIH KOJJIAHY aPKbLJIbI
SIEM :xyiiesepinaeri »KaJfaH NO3UTUBTEPI a3aiiTy

Taxupos A XK. !
Astana IT university, Acrana, Kazakctan
E-mail: takirov.arktur10@gmail.com

Annomayun. byn maxana Kayincizoik axnapamvl men oxueanapowvl oackapy (SIEM)
Jcyuenepiniy 0andiein dcaxcapmy yuiin ¥3ax Kvicka mep3imoi ocad (LSTM) netiponowik
JHCeNinepin OKuayiay opmaHvl aieopummimen Oipikmipemin euopuomi macindi yYcoiHaowvl. Snort
APKBLIbL HCACANZAH WAOYBLIObI AHBIKMAY HCYPHALOAPbIH naudarana omuipein, sepmmey LSTM
aceni mpaghucinoezi yaxvimwia yneiniepoi Kanau muimMoi MeHneepe alamulHblH 3epmmeloi, dall
OKWAYIAHRAH OPMAH 20ICI CIMAMUCMUKATILIK, AYbIMKYAAPObl OKUAy1aiovl. Odemme Kayincizoik
MANOAYUBLIAPLIHA AYbIPMNANLIK MYCIPEMIH HCAN2AH NO3UMUBMED OCbl eKi OeHeellli aHbIKMAY
20ICIHIH ~ ApPKACLIHOA — aumapavlKmai —a3asovl. DKCnepumenmmix —Hamuodiceiepee  CaliKec,
YCbIHbLIRAH 2UuOpUOmi Mooeib 3amanayu KubepKayincizoik napamempiaepi YuliH He2YpibiM
CeHIMOI JicoHe MUIMOI Kayinmepoi anblKmay KYpPulibIMblH KAMMAMACHI3 eme Omulpbin, depbec
adicmepee Kapasanoa mypakmol mypoe HcaKColpax Heymvic icmeuioi.

Tyiiin ce30ep: SIEM, LSTM, oxwaynay opmanvl, dcanzan nosumusmep, KUOepKayincizoix,
AHOMANUSIHBL AHLIKMAY.
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