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B 2016 rogy mist pa3BUTHS U YAYYIICHUS Ka9eCTBA )KU3HHU Ka3aXCTAHIIEB OBLT
CO3J1aH YacTHBIN briarorBopuTenbHbIH HOHT « XaTbIK». 3aTOIBI CBOCH eI TETHPHOCTH
Ha pealln3aluio OJaroTBOPUTEIIBHBIX IPOCKTOB B 001ACTSIX 00pa30BaHus U HAYKH,
COLIMANIbHOM 3allMThI, KYJBTYPBI, 3APaBOOXpaHEHUs] U cnopra, POoHA BBLACTHI
Oonee 45 MUITHAP/IOB TEHTE.

Ocoboe BHuUManue brnarorBopurenbueli  GoHn  «Xadblk»  yaenseT
00pazoBaTeNbHBIM IPOrpaMMaM, CUUTas 3TO HANpaBlICHHE OJHUM U3 KIIFOUEBBIX
B cBoell aesrenbHOCTH. OKa3biBasi MOAJEPIKKY OTEUYECTBEHHOMY OOpa30BaHMIO,
@DoH1 BHOCUT CBOW MOCWJIBHBINA BKJIaJ B Pa3BUTHE KAuCCTBEHHOI'O 00pa30BaHUs
B Kazaxcrane. Tem caMbiM crmocoOCTBYSl pOCTy 4YHcia JIIOAEH, CIIOCOOHBIX
MEHSTh KU3Hb B CTpaHe K JydleMy — NpodecCHOHAIOB B pa3IMuHBIX cdepax,
MOTCHLIUANBHBIX JIMACPOB U «BEIUKUX YMOB». ONHOW M3 3HAYMMBIX WHULIMATUB
¢donaa «Xansik» B 00pa3oBarenbHol cdepe cran npoekT Ozgeris powered by Halyk
Fund — nepBsrii B cTpane 6nzHec-nHKyOaTop utst ydamuxcs 9-11 kmaccoB, KOTOPBIT
MIOMOTaeT Pa3BUBaTh HEOOXOANMBIC B COBPEMEHHOM MHpE NMpeIIpUHIMATEIbCKHIE
HaBbIKU. Tak, Ha cozelicTBHE MaJloMy OM3HECY HIKOJILHUKOB OBIIO BBIZIEJICHO Oosiee
200 rpanrtoB. [y noanep:KKW TaJaHTIMBBIX U MOTHBUPOBAaHHBIX JeTed DoHn
HEOHOKPATHO BBIACIISUI TPAaHTHI Ha 00yueHue B MextyHapoIHoH mkoie « Mupacy»
u B Astana IT University, a Take MOMOT' Ka3aXCTaHCKHM HIKOJIbHUKAaM NPHUHATH
ydactue B mpectmxkHoM kKoHkypce «USTEM Robotics» B CIIA. Aropckue
paboTsI B pamkax npoekTa « Tamimrepy», koropomy DoHJ 0Ka3ail NOAICPKKY, JICIIIN
B OCHOBY y4yeOHOW MpOrpaMMbl, Y4EOHHKOB M Y4E€OHO-METOIMYECKHUX KHHI IO
npeaMeTy «OCHOBBI IpeIIPUHIMATEIbCTBA U On3HEecay, npenogasaemoro B 10-11
KJIaccax Ka3axCTaHCKMX LIKOJ M KOJIICIKEH.

[ToMuMO moOMOIIM MIKOJIBHUKAM, YYallUMCsl KOJUIe/Ked u cryneHTamM DoHp
CUUTAET BAXHBIM BHECTH CBOH BKJIaJ B MOBBINICHUE KBAJIM(HUKALNU MEaroros,
COBEPLICHCTBOBAHHE MX 3HAHWH M HABBIKOB, MOCKOJIBKY MMEHHO OHH SIBJISIOTCS
MPOBOAHMKAMM 3HAHWH OyaylIMX MOKOJICHMH Ka3axcTaHieB. [Ipu momnepikke
doHma «Xanplk» B KOKHOH CTONHWIE OBUT OpPraHW30BaH €XKETOIHBIN TOPOICKOM
KOHKYpc neparoros «Almaty Digital Ustaz.

BaxxHo#il MHMUIMATHBOM CTaJl peaau3yeMblii MPOEKT M0 OOYYEHHIO OCHOBAM
(MHAHCOBOM TPaMOTHOCTH IpenojaBaTesiedl U3 BocbMM obnacteil Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BIMSHHE Ha BOCIHMTAaHHE (PUHAHCOBON
PaMOTHOCTH M IPEAIPHUHUMATEIBCKOTO MBILIJICHUS Y HOBOT'O OKOJICHUS TpaskAaH
CTpaHBbI.



HeoOxomumyto nomomps @onp «Xallblk» OKa3bIBa€T U TEM, KTO OCOOECHHO
OCTpPO B HEHl Hykmaercs. B pamkax coluanpHON 3aIlIMTBHl HACEJICHUS aKTHBHO
MpoBOAXTCS paboTa MO MOAJEPIKKE AETeH, ocTaBIIMXCs Oe3 poxuTenel, AeTei u
B3POCIBIX U3 COLMAIBHO YS3BUMBIX CIIOCB HACEJICHHUS, JIOACH C OrpaHMYCHHBIMU
BO3MOJKHOCTSIMH, @ TaKXe 00CCIICUCHHIO HYKAAIOMINXCS COLHMAJIbHBIM KHUIBEM,
CTPOUTENILCTBY COLIMAJIbHO BaKHBIX OOBEKTOB, TAKUX KaK JAETCKUE CaJlbl, AETCKUE
TUIOIIAAKH U (PU3KYIBTYPHO-0310POBUTEIBHBIC KOMITJICKCHI.

B xonmnky 106psix gen @onaa «Xasblk» MOKHO 100aBUTh OKa3aHUE TOMOLIH
JETCKOMY CHOPTY, KyZa OTHOCHUTCS IMOJJICP’KKa B Pa3BUTHU ACTCKOro ¢gyrdoia u
Kapate B Hauel crpane. JKu3HEHHO BasKHYIO ITOMOIb biiaroTBOpUTeIbHbIN (GOH
«XanpIK» OKa3aJl HalllUM COOTEYECTBEHHMKAaM BO BpeMsl HEIaBHEH MaHICMUU
COVID-19. Torga, B pasrap Tsbkenoil OopsObl ¢ KOpOHaBUPYCHOW MHQeKuuei
®onpx Bbtenun cBbimie 11 MWIIMAapIOB TEHre Ha MPHOOpETeHHEe HEeOOXOIUMOro
MEIUIUHCKOTO OOOPYAOBaHMS M JOPOTOCTOSIIMX MEAMLHMHCKUX Ipernaparos,
aBTOMOOWJICH CKOPOM MEIUIMHCKOM MOMOIIM M CPEACTB 3aIlUTHI, aJPECHYIO
MaTepraibHyI0 MMOMOIIL COLMANBHO YS3BHMBIM CJIOSM HACEICHHUS U JCHEKHBIC
BBIMJIATHl MEJUIMHCKUM PAOOTHHUKAM.

B 2023 rogy napsimy ¢ OIpyruMH MpPOEKTaMH, HALICNEHHBIMH Ha MOBBILICHUE
071arocOCTOSHUS Ka3aXCTaHCKUX IpaskaaH QOH pelu yIeIuTh 0co000e BHUMaHNE
HayKe, TIOCKOJIbKY OHa SIBJISIETCSl 4aCThIO OOIIECTBEHHOM KYJIBTYpHI, @ YPOBECHb €€
Pa3BUTHS ONPEACISIET YPOBEHb PA3BUTHUS TOCYIapCTBa.

[Monnep:xka @oHIOM BbIMycKa KypHanoB HamumonanbHOM AkaneMuu Hayk
PecnyOnukn KazaxcTtaH, KOTOpble BXOAAT B MEXAyHaponuHble (OHABI Scopus u
Wos 1 B KOTOPBIX IMYOJHMKYIOTCS CTaTbH OTEYECTBEHHBIX YUYCHBIX, JOKTOPAHTOB
W MarucTPaHTOB, a TAK)KE HAyYHBIX COTPYIHHKOB BBICHIMX Y4YeOHBIX 3aBEeICHMI
W HayYHO-HCCJIEOBATEIbCKUX MHCTHUTYTOB HAIICH CTpaHbl SIBISIETCS HE MEHEE
3HAYUMBIM BKJIaioM DoH/Ia B pa3BUTHE Ka3aXCTaHCKOTO OOIIECTBRa.

C yBaxkenmnewm,
BbaarorBopurenbHblii ®oHa «XaabIK»!
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BAC PEJAKTOP:
BEHBEPUH Banepuii BacuibeBny, MeIuIMHA FUIBIMIAPBIHBIH TOKTOPEL, Tpodeccop, KP YFA akanemuri,
Kaszakcran Pecryonukacer [lpesunenti Ic Backapmackl MeauuMHAIBIK  OPTaIbIFBIHBIH - IUPEKTOPbI  (AJMaThl,
Kasakcran), H=11

PEJAKIUAJBIK AJKA:

PAMA3AHOB Tinexka6b11 CoouTYIbI, (6ac peJakTOpABIH OpbIHOacaps!), GH3HKa-MaTeMaTHKa FhUIBIMIAPBIHEIH
Jnoktopsl, ipodeccop, KP ¥FA akanemuri (Anmvarel, Kazakcran), H =26

PAMAHKYJIOB Epnan Mupxaiizapyibl, (6ac permakrtopasiH opbiHOacapel), mnpogeccop, KP  YFA
KoppecroHaeHT-Mmy1eci, Ph.D GHoXuMus jKoHE MOJIEKYIAbIK TeHETHKA calachl OOMbIHINA YIITTHIK OHOTEXHOIOTHS
opraibrbiHbH 0ac aupekrops! (Hyp-Cyinran, Kazakcran), H =23

CAHTI'-CY Ksak, PhD (6uoxumust, arpoxumust), mpodeccop, Kopeit GHOFBUIBIM KoHE OHOTEXHOIOTHS FEUIBIME-
3eprrey uHCTHTYTEI (KRIBB), ecimMuikrepiH HIKeHEpIiK jKyHenepi FHUIBIMU-3€PTTEY OPTabIFBIHBIH 0ac FHUIBIMI
kpi3MeTkepi, ([]puon, Kopes), H =34

BEPCIMBAEB Paxmerkaxbl Eckenipy/ibl, Ononorus reUIbIMAApPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
axangemuri, Eypasus ynrteik yausepeunreri. JLH. l'ymunes (Hyp-Cyiran, Kasakcran), H= 12

OBUEB Pygar, Texuuka rFbUIbIMIapbIHBIH JOKTOpbI (Oroxumus), npodeccop, Cankr-IlerepOypr MeMIIeKeTTiK
TEXHOJIOTHSUIBIK, MHCTUTYTHI «XUMISUIBIK JKOHE OMOTEXHOIOIMSUIBIK alIlapaTypaHbl OHTaMIaHABIPY» Ka(eapachIHBIH
menrepyiici, (Cankr-ITerepOypr, Peceit), H= 14

JIOKIIHNH Bstuectas HoranoBmu, MeauiHa FBUIBIMAAPBIHBIH JTOKTOPEI, Ipodeccop, KP YFA akamemuri,
«PERSONAY xaJbIKapasblK KIMHUKAIBIK PENPOLYKTONIOTUsl OPTANIbIFBIHBIH AUPEKTOpbI (Anmarsl, Kazakcran), H = 8

CEMEHOB Baagumup I'puropbeBuy, Oronmorus FbUIBIMAAPBIHBIH JOKTOpBL —mpodeccop, UYysamr
pecryOniKachIHBIH €HOCK CIHIPreH FhUIBIM Kaiipartkepi, «UyBarl MEMJICKETTIK arpapiiblK YHUBepCHTETD Denepanabik
MEMJICKETTIK OIO/DKETTIK JKOFaphl OinmiM Oepy Mekemeci AKYILIEpIK oHE Teparus KaeIpachIHbIH MEHIEpYILICi,
(Yebokcapsr, Peceit), H =23

DAPYK Acana [lap, Xamaap ans-Mamkuna Xamaap)i yHUBEPCHTETIHIH IIBFbIC MeUIMHA (axyisreTi, [Ibrpic
MEIUIMHACKI KOJUTe/KiHIH npodeccopsl, (Kapauw, [Tokicran), H =21

HIENETKHWH Urops AsexcanipoBHY, MEIHIMHA FEUTBIMAAPBIHBIH JOKTOPbI, MOHTaHa ITAThI YHUBEPCUTETIHIH
npodeccops! (Monrana, AKII), H=27

KAJIAH/IPA IIberpo, PhD ({pusuka), HAHOKYPBUIBIM/IBI MaTepUaIap/bl 3ePTTEY HHCTUTYTBIHBIH TPOGECccopb
(Prv, Utamus), H =26

MAJIBM Amnna, dapmaneBTrKa FEUIBIMAAPBIHBIH JOKTOPSI, Ipodeccop, JII0OIMH MenuimHa yHUBEPCHTETIHIH
(bapmanepTika daxyasTeTiHiH AekaHsl (JIoomin, [onsma), H =22

BAUMYKAHOB [lacran Acbl10eKy.ibl, aybUl IIAPYaIIbUIbIFbI FRUTBIMIAPBIHBIH T0KTOpBI, KP ¥FA koppecrnon-
JIeHT Myleci, "Mail mapyanibuibFbl KoHE BETEpUHAPHS FhUIBIMU-OHIPICTIK opTaibibl" XKIIC man mapyaibuibEbl
JKOHE BETCPHHAPNBIK MEAVIMHA JerapTaMeHTiHiy Oac reumbivu KpiMertkepi (Hyp-Cynran, Kasaxcram), H=1

TUTUHSAHY Uon MuxaiisioBuy, (hr3nka-MareMaTika FbUIbIMIAPBIHBIH JJOKTOPBI, akaieMuk, Mosjosa Futbiv
AKaJIeMISICBIHBIH TIpe3uaeHTi, MolioBa TexHUKaIBIK yHIBepcuTeTi (Kummues, Monnosa), H = 42

KAJIMMOJIJAEB Maxkcar Hypominyibl, Qusnka-MaTeMaTHKa FhUIBIMAAPBIHBIH JOKTOPEI, Tpodeccop, KP
YFA axanemuri (Anmvarsl, Kazakcran), H="7

BOLIKAEB Kyanraii Arasbiyjibl, Ph.D. Teopusinbik xoHe sSaposblK (GU3MKa KaderpachiHbIH JOLEHTI, -
®Dapabu areigars! Kazak Ttk yHEBepeuTeTi (Anvarsl, Kazakcran), H = 10

QUEVEDO Hemando, ipoceccop, SIaporbIk FeuibiMaap HHCTHTYTH! (Mexuko, Mekcrka), H =28

JKYCIIIOB Mapar AG:kaHy/bl, (U3MKa-MaTeMaTHKa FHUIBIMIAPBIHBIH JOKTOPBI, TEOPHSUIBIK JKOHE SIPONIBIK
¢uzmka kadeapacsHbIH mpodeccopsl, an-Papadbu arbimars! Kasak yiTTeik yausepeureTi (Anmarsl, Kazakcran), H=7

KOBAJIEB Aunexcanap MuxaiiiioBuy, (r3ika-MareMarnka FhUIBIMIAPBIHBIH JOKTOpbI, YKkpanHa YFA
akazemuri, KoinanOasl MaTeMaTika skoHe MexaHuka MHCTUTYTHI (JloHenk, Ykpanna), H =15

TAKUBAEB Hypranu Kabarayiibl, (u3ika-MaTeMaTHKa FHUIBIMAAPBIHBIH JIOKTOPBI, mpodeccop, KP ¥YFA
axagemuri, on-Papabu aremHpars! Kazak yiTTeik yHuBepeuteti (Anmarsl, Kasakeran), H=5

XAPUH Cranncnas HukonaeBnu, (usnka-mMareMarvka FBUIBIMIApBIHBIH JOKTOPEL, mpodeccop, KP YFA
axagemuri, Kasakcran-bpuran texuukansik yHuBepeuteti (Anmarsl, Kasaxcran), H= 10

JABJIETOB Ackap EpOynanoBud, ¢u3nka-MareMarika FbUIBIMIAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akazemuri, an-Oapadbu  arsiaare! Kazak yiarTeik yHuBepeuteti (Anmvarel, Kazakcran), H= 12
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TOKJAJIBI 2024 ¢ 1
HALII/IOHAHBHOﬁ AKAJIEMHUUN HAYK PECITYBJIMKHN KA3AXCTAH

TJIABHBIMA PEJAKTOP:
BEHBEPHH Bauepuii BacuiibeBu4, TOKTOp MEIMIMHCKUX Hayk, mpodeccop, akagemuk HAH PK, mupexrop
MemuumHckoro neHtpa YipasneHust jienamu [pesunenta Pecrryonuku Kasaxcran (Anvarst, Kasaxcran), H= 11

PEJAKINUOHHASYA KOJJIET US:

PAMA3AHOB Tiekkaya CabuToBUY, (3aMECTHTEIb IIABHOTO PENAKTOpA), JOKTOP (DPH3MKO-MaTeMaTHuecKuX
Hayk, npodeccop, akagemuk HAH PK (Anvarsl, Kasaxcran), H =26

PAMAHKYJIOB Epian Mupxaiinapsud, (3aMeCTHTENb NIABHOTO PEIAKTOpa), npodeccop, wWieH-KopPeCoHIeHT
HAH PK, Ph.D B obnact OHOXMMUM ¥ MOJEKYJISIPHOW TeHETHKH, [eHepaitbHblil aupextop HarmoHanbHOTO IIeHTpa
ouorexnonoruu (Hyp-Cynran, Kazaxcran), H =23

CAHTI'-CY KBak, nokrop ¢unocoduu (Ph.D, Gnoxnmusi, arpoxumus), mpodeccop, IIaBHbII HayqHbIiT COTPYITHHIK,
HayuHo-uccnenoBarebekuil LEHTP MHKEHEPHBIX cUcTeM pacTeHni, Kopelickuii HayuHO-UCCIe0BaTeNbCKU HHCTUTYT
ouonayku u ouorexnonoruu (KRIBB), (I»4on, Kopest), H = 34

BEPCUMBAEB Paxmerka:u MckeHIHPOBHY, TOKTOp OHONOrHYECKUX Hayk, mpodeccop, akanemuk HAH PK,
EBpasuiickuii HarmoHanbHbli yausepcurer um. JLH. T'ymunesa (Hyp-Cynran, Kazaxcran), H= 12

ABUEB Pydart, noxrop TexHIYeCKHX Hayk (Omoxumins), mpodeccop, 3aBemyronmii xkadenpoi «OnTHmMusarms

XUMHYECKOW M OHOTEXHONIOTHYECKO anmaparypb», CaHkT-IletepOyprekuii rocy1apCTBeHHbIN TEXHONIOTHYECKUIA HHCTH-
TyT (Cankr-IlerepOypr, Pocenst), H = 14

JIOKIIIUH Bsiuecia HoranoBu4, JTOKTOp MEIMIMHCKHX Hayk, npodeccop, akanemuk HAH PK, mupexrop
MexayHapOIHOTO KIMHIYECKOro neHTpa penponykroioray «PERSONAY (Amvarst, Kazaxcran), H=8

CEMEHOB Buiagumup I'puropseBud, JOKTop OHOJIOrMHYECKUX HAyK, MPOQEccop, 3aciTy KeHHbIN IeSTelb HayKH
Yysarckoii PecryOnuku, 3aBeyroriiiii kadeapoit Mopdosoriu, akyiepeTsa 1 tepaniu, OeepaabHoe rocyIapcTBEHHOS
OlomKkeTHOE 00pa3oBaTebHOE YUPEKICHHE BBICIIErO oOpazoBaHmst «UyBamICKMil TOCYNApCTBEHHBINH arpapHbIil
yausepcute» (Yebokcapsl, Uysarickas Pecrryonuka, Poceust), H =23

DAPYK Acana Jlap, npodeccop Kortemka BocTouHOH MemuimHbl Xamaapaa anb-Majpkusa, (HaKyisTeT Boc-

TOYHOM MeaniIHbl YHuBepeuTera Xamuapaa (Kapaun, [Takucran), H=21

MIENETKHWH Hrops AnekcaHApoBHY, IOKTOP MEIMIMHCKUX HayK, podeccop YHUBepcHTeTa mrara MoHTaHa
(CILIA), H=27

KAJIAH/IPA Isetpo, roxrop dunocoduu (Ph.D, dusuka), npodeccop UHCTHTYTA 10 M3yUCHHIO HAHOCTPYKTY-
pupoBanHbIX Marepuaio (Pum, Utamms), H =26

MAJIBM AnHa, 1oKkTOp (hapMareBTHUeCKUX Hayk, Ipodeccop, ekaH (apMareBTHdeckoro haxynsrera JIroomm-
CKOro MeJIMIMHCKoro0 yHuBepeuTera (JIro6mun, [Monbnra), H = 22

BAUMYKAHOB Jlacranfexk AcbLIGEKOBHY, JIOKTOP CEIbCKOXO3SHCTBEHHBIX HAyK, YICH-KOPPECIIOH/ICHT
HAH PK, maBHblil HayuHbIH COTpYIHUK JlenapraMeHTa »KUBOTHOBOJCTBA M BeTeprHapHOi Meuimubl TOO «HayuHo-
TIPOU3BOICTBEHHEII LIEHTP KUBOTHOBOZCTBA U BeTepunapmin (Hyp-Cyiran, Kasaxcran), H=1

TUTUHSIHY Won MuxaiisioBu4, 10KTOp (GU3MKO-MaTeMaTHueCKUX HayK, aKaJIeMUK, PE3UICHT AKaIeMUU HayK
Moniobl, Texuuueckuii ynusepcurer Monoss! (Kuinxes, Moiosa), H =42

KAJIMMOJIJAEB Maxkcat HypaanioBud, TOKTOp (pU3HKO-MareMaTHIecKHX Hayk, IIpodeccop, akagemuk HAH
PK (Anmarsl, Kazaxcran), H="7

BOLIKAEB Kyanraii ABraszpieBuy, noktop Ph.D, npenonaaresb, 101EHT Kadenpbl TEOPETUUECKOM U SIePHOM
m3uku, Kasaxckuii HalMOHaIBHBINA YHUBEpCHTET MM. ainb-Dapabu (Anmmarel, Kasaxcran), H= 10

QUEVEDO Hemando, nipodeccop, HarmonansHeiii aBroHomHbIH yHUBepcHTeT Mekcuku (UNAM), UHcTutyT
sinepHbIX Hayk (Mexuko, Mekcuka), H =28

JKYCYIIOB Mapar A6:kanoBHY, TOKTOP (PH3HKO-MaTeMaTHICCKUX HayK, Ipodeccop Kaheapbl TEOPETHIESCKON i
snepHoit pnsnku, Kasaxcknii HarpoHanbHbIH yHHBepcHTeT nM. anb-Dapabu (Anmvarer, Kasaxcran), H=7

KOBAJIEB Aunexcanap MuxaiiioBud, JOKTOp (H3HKO-MareMaTH4ecKuX Hayk, akagemMuk HAH VkpauHer,
VHCTHTYT NPUKNIaHOM MaTeMaTHKy 1 MexaHuky (JloHenk, Yikpauna), H=5

TAKUBAEB Hypraan JKa6araeBud, JoKTop (U3HKO-MaTeMaTHICCKHX Hayk, mpodeccop, akanemuk HAH PK,
Kazaxcknii HaMOHAIBHBIN yHHBepeHTeT UM. anb-Dapadut (Anmmarsl, Kasaxcran), H=15

XAPUH CrannciaB HukonaeBH4, TOKTOp (pH3HKO-MaTeMaTHUeCKHX Hayk, Ipodeccop, akagemuk HAH PK,
Kazaxcrancko-bpuranckuit Texanueckunii ynusepeuret (Anmarsl, Kazaxcran), H=10

JABJIETOB Ackap EpoOynanoBud, 1OKTOp (U3MKO-MareMaTHdecKux Hayk, npodeccop, akagemuk HAH PK,
Kazaxckuii HaMOHAIBHBIN yHHBepcHTeT M. anb-Dapadu (Aymarsl, Kasaxcran), H=12

Hoxaaasl HannonanbHoii akagemuun Hayk Pecnyosmuku Kazaxceran»
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Cobcreennnk:  PecryOmikaHckoe  oOmiecTBeHHoe oObenuHeHne «HarmoHanbHas akajgemust Hayk  PecryOmukn
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Abstract. This review centers its attention on the utilization of learning
management systems (LMS) in the domain of school physics. Within this particular
context, LMS function as central hubs that effectively organize various resources,
assignments, and communication channels in order to streamline the overall physics
learning experience. In the present-day educational landscape, LMS assume a
crucial role in fostering dynamic and interactive teaching environments. Given the
increasing emphasis on technology-enhanced learning, it becomes imperative to
comprehend the specific implications of LMS in the realm of physics education. The
objective of this review is to clarify the multifaceted role of LMS by exploring its
theoretical foundations, pedagogical applications, and impact on student outcomes
within the domain of physics education.
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AnHoramusa. byn makamaga opra MekTen (DM3WKACBIH OKBITY[a OKBITY/IBI
Oackapy KyHenepiH malanaHyra Hazap ayaapaisl. OKbITyabl Oackapy xykeci
YKAIITBI PU3UKAHBI OKBITY TOXKIPUOECIH OHTAMIAHABIPY YIIH SPTYPIIi pecypcTap/sl,
TarcelpMaap/ibl JKoHe OalyIaHbIC apHaIapbIH THIMII YHBIMAACTHIPATHIH OPTAIBIK
petinme xymbic icreitni. Kaszipri Oimim Oepy maHAmadThIHAa OKBITYIBI OacKapy
KYHECIHIH IUHAMHKAIbIK J>KOHE HHTEPAKTHBTI OKBITY OpTalapblH JaMBITyAa
MICIIYIT pes aTKapaabl. AKHApaTThIK TEXHOJIOTHSIIAP apKbUIBl JKETUINIPiAreH
OKBITYFa Oaca Ha3ap ayIapbUIaTBIHBIH €CKePEe OTBIPHII, OPTa MEKTETT (PU3NKACHIHBIH
OinmiM Oepy caachIHIAFbl OKBITYIBI OacKapy KYHECiHIH HAaKTHI CalapblH TYCIHY
oTe KaXKeT. Byt momyielH MakcaThsl OHBIH TEOPHSUIBIK HETi3/IePiH, MeAaroruKaibIK
KOJIIQaHYJAapblH JKOHE (U3MKa TOHIH OKBITYy asCBHIHIAFbl  OKYIIBUIAP/BIH
HOTIDKENEepiHEe 9CEPiH 3epPTTey apKbUIBI OKBITYIBI O0acKapy >KYWeCiHiH KOm KBIPIIbI
peIiH TYCiHAIpY OOIBIT TaObLIAIbI.

Tyiiin ce3mep: oKbITYIBI OacKapy JKyieci, opTa MEeKTell, pu3uKa
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AnHotanus. OCHOBHOEC BHUIMAHHE B CTAaThE YJIENISETCS HCIIOIb30BAHHIO CUCTEM
ynpasieHuss oO0ydeHneM B 0ONacTh HIKOJbHOH ¢u3uku. CHcTeMbl yNpaBieHUs
obyuenrneM (yHKIIMOHUPYIOT KaK IIEHTPAJbHBIC Y3JIbI, KOTOpBIE 3(PGHEKTHBHO
OPTaHM3YIOT Pa3IMYHBIC PECypChl, 3aJa4d W KaHAIbI CBSI3U AJISI ONTUMH3ALUU
obmero ombiTa o0Oy4yeHus ¢Qusmke. B coBpeMeHHOM 00pazoBaTeIbHOM
MPOCTPAHCTBE CHCTEMbI YIpaBlieHHS OOyYEHHEM HTIPalOT KIIOYEBYIO POJIb B
pa3paboTKe AMHAMUYHON W MHTEPAKTHBHOM Cpeibl 0Oy4eHUs. YUUTHIBasl aKLECHT
Ha OOydYeHHHM C WCIONb30BaHUEM WH(POPMAIIMOHHBIX TEXHOJOTHH, KpaiiHe
B2)XKHO TOHMMAaTh KOHKPETHBIE TOCJIEJCTBUS CUCTEMBI YIPAaBICHHs OOyueHHEM
JUIS IKOJBHOTO (hU3UUECKOro oOpa3oBaHus. llenbro MaHHOW CTaThbu SIBISICTCS
00BsICHEHNE MHOTOTPAaHHOM POJI CHCTEM YIIPABJICHHs 00YYCHHEM ITyTEM U3Y4YCHUS
€€ TEOPETUIECKUX OCHOB, [1E€1arOTUUECKUX MPUIOKEHHI 1 BIUSHUS Ha PE3YJIbTaThl
yJamuxcs B GU3HIECKOM 00pa30BaHUH.

KioueBble cioBa: cuctema ymnpaBieHHS oOpa3oBaHHEM, CpEIHSS IIKOJA,
(hm3uka

Introduction

The introduction sets the stage by addressing the convergence of Learning
Management Systems (LMS) and school physics. LMS, digital platforms
facilitating educational content delivery and management, have become integral
in modern education. This review focuses on their application within the realm
of school physics. LMS in this context act as centralized hubs, organizing
resources, assignments, and communication channels to streamline the physics
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learning experience. In the contemporary educational landscape, LMS plays a
pivotal role in fostering dynamic and interactive teaching environments. With the
growing emphasis on technology-enhanced learning, understanding the specific
implications of LMS in physics education becomes imperative. The review aims
to elucidate the multifaceted role of LMS, exploring its theoretical underpinnings,
pedagogical applications, and impact on student outcomes in the realm of physics
education. By critically examining existing literature, this review seeks to provide
educators, researchers, and policymakers with insights into the current state of
LMS integration in school physics and offer directions for future advancements.
As educational paradigms continue to evolve, the investigation into the interplay
between LMS and physics education emerges as a crucial avenue for enhancing
teaching methodologies and student engagement.

Historical Background of LMS in Education

The historical background of Learning Management Systems (LMS) unfolds
a transformative journey in education technology. According to Turnbull et
al., (2020), the roots of LMS can be traced back to the late 20th century when
the emergence of computer-based learning paved the way for early forms of
educational technology. In the 1990s, rudimentary course management systems
laid the foundation for what would later evolve into comprehensive LMS (Fatmi et
al., 2021). The early adoption of LMS in educational settings gained momentum in
the early 2000s. Institutions recognized the potential of these systems to organize
and deliver educational content efficiently. The shift towards online and blended
learning models further propelled the integration of LMS. The 2000s witnessed the
development of open-source LMS, democratizing access to these platforms and
allowing customization to suit diverse educational needs (Gupta et al., 2021).

Key milestones in LMS evolution include the advent of Moodle in 2002, which
popularized open-source learning platforms. The mid-2000s marked the rise of
commercial LMS like Blackboard and Canvas, offering feature-rich solutions for
educational institutions. Technological advancements, such as the incorporation
of multimedia elements, mobile compatibility, and adaptive learning algorithms,
have continually enhanced the functionality and accessibility of LMS (Nazhifah &
Fathuroman, 2023). The evolution of LMS mirrors the broader technological shifts
in education, transitioning from traditional classroom models to more flexible,
technology-driven learning environments. As institutions increasingly recognize
the need for scalable and user-friendly solutions, the historical trajectory of LMS
reveals a continuous quest for innovative approaches to educational delivery and
management (Kpolovie & Lale, 2017) Understanding this evolution is crucial for
contextualizing the current landscape of LMS in school physics education.

Theoretical Frameworks in LMS and Physics Education

The integration of Learning Management Systems (LMS) in physics education
is underpinned by various theoretical frameworks that guide its implementation
and effectiveness. One prominent framework is the Constructivist Learning Theory,
emphasizing active engagement and collaboration. In the context of LMS, this
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theory aligns with the idea that students construct knowledge by interacting with
digital content, participating in online discussions, and engaging in collaborative
projects (Kibuku, 2021). LMS platforms provide tools for fostering such interactive
and participatory learning experiences in physics. Connectivism is another relevant
theoretical framework, emphasizing the role of networks and digital connections
in learning. LMS, by facilitating online discussions, resource sharing, and
collaborative projects, aligns with the principles of connectivism, providing a
platform for students to navigate and create knowledge networks in the realm of
physics (Kibuku, 2021).

Additionally, the Community of Inquiry framework, which focuses on the
intersection of teaching, social, and cognitive presence, is pertinent to LMS
integration. LMS platforms enable educators to establish a virtual community
where students can actively engage with course content, peers, and instructors,
fostering a supportive learning environment. According to Assar, (2015) these
theoretical frameworks collectively contribute to effective teaching and learning in
physics by promoting active engagement, collaborative learning, and the creation of
meaningful connections between students, content, and instructors. Understanding
and applying these frameworks in the context of LMS usage in physics education
can enhance instructional design and optimize the overall learning experience for
students (Assar, 2015).

Key Features and Components of LMS in Physics Education

Learning Management Systems (LMS) tailored for physics education incorporate
key features that significantly impact the teaching and learning experience. One
essential feature is content management, allowing educators to organize and deliver
physics-specific materials such as simulations, videos, and interactive modules.
This feature facilitates a structured presentation of curriculum content, ensuring
easy access for both teachers and students (Bradley, 2021). Assessment tools within
LMS play a vital role in gauging students' understanding of physics concepts. These
tools can include quizzes, assignments, and discussion forums tailored to physics
topics. Immediate feedback provided by LMS assessments aids in reinforcing
learning and identifying areas that require further clarification.

Bergin et al., (2018) puts it forward that, collaboration features, including
discussion forums and group projects, foster peer interaction and knowledge
exchange. In physics education, collaborative learning can enhance problem-solving
skills and deepen conceptual understanding through shared exploration. Integration
with multimedia elements, such as virtual labs and simulations, is crucial in LMS
platforms for physics. These features provide students with interactive experiences,
allowing them to experiment with theoretical concepts in a virtual environment,
reinforcing understanding and practical application. Furthermore, tracking and
analytics tools enable educators to monitor students' progress and engagement in
real-time. This feature allows for personalized interventions, ensuring that students
receive timely support and guidance based on their individual needs. The integration
of these features in LMS for physics education enhances the teaching and learning
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experience by providing a structured and interactive platform (Weaver et al., 2018).
It facilitates personalized learning, promotes collaborative engagement, and offers
opportunities for practical application of theoretical concepts, contributing to a
more comprehensive and effective physics education.

Pedagogical Approaches and Strategies with LMS in Physics Education

Learning Management Systems (LMS) tailored for physics education incorporate
key features that significantly impact the teaching and learning experience. One
essential feature is content management, allowing educators to organize and deliver
physics-specific materials such as simulations, videos, and interactive modules
(Singh, 2018). This feature facilitates a structured presentation of curriculum content,
ensuring easy access for both teachers and students. Assessment tools within LMS
play a vital role in gauging students' understanding of physics concepts. These tools
can include quizzes, assignments, and discussion forums tailored to physics topics.
Immediate feedback provided by LMS assessments aids in reinforcing learning and
identifying areas that require further clarification (Hadyaoui & Cheniti-Belcadhi,
2023).

Collaboration features, including discussion forums and group projects, foster
peer interaction and knowledge exchange. In physics education, collaborative
learning can enhance problem-solving skills and deepen conceptual understanding
through shared exploration. Integration with multimedia elements, such as virtual
labs and simulations, is crucial in LMS platforms for physics. These features
provide students with interactive experiences, allowing them to experiment with
theoretical concepts in a virtual environment, reinforcing understanding and
practical application. Furthermore, tracking and analytics tools enable educators
to monitor students' progress and engagement in real-time. This feature allows
for personalized interventions, ensuring that students receive timely support
and guidance based on their individual needs (Baron & Bruillard, 2003). The
integration of these features in LMS for physics education enhances the teaching
and learning experience by providing a structured and interactive platform. It
facilitates personalized learning, promotes collaborative engagement, and offers
opportunities for practical application of theoretical concepts, contributing to a
more comprehensive and effective physics education.

Case Studies and Best Practices

Numerous case studies underscore the successful integration of Learning
Management Systems (LMS) in physics education. According to Schoppers, (2018)
the Massachusetts Institute of Technology's (MIT) OpenCourseWare initiative
serves as a pioneering example. By utilizing LMS to offer a plethora of physics
courses online, MIT broadens access to quality education globally. Best practices
from MIT's initiative include a well-organized LMS platform providing multimedia
content, interactive simulations, and community forums, fostering collaborative
learning. Similarly, the University of British Columbia's implementation of LMS
in their physics curriculum exemplifies effective use. By incorporating real-time
data visualization tools into the LMS, students engage in dynamic, hands-on
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experiences, reinforcing theoretical concepts (Kennepohl, 2023). Best practices here
involve leveraging LMS for interactive learning experiences and ensuring seamless
integration with data-driven resources. Lessons learned from these case studies
emphasize the importance of user-friendly interfaces, comprehensive resource
databases, and clear navigation within LMS platforms. Additionally, fostering a
sense of community through discussion forums and collaborative projects enhances
student engagement and success.

Challenges and Barriers in Implementing LMS in Physics Education

Despite the evident benefits, integrating LMS into physics education faces
challenges. Limited technological infrastructure, particularly in resource-
constrained schools, poses a significant barrier (Barakabitze etal., 2019). Addressing
this requires investment in technology and training for educators. Resistance to
change among educators is another challenge. Some may be hesitant to embrace
digital tools, fearing disruptions to traditional teaching methods. Providing
comprehensive training programs, mentorship, and showcasing successful case
studies can help overcome this resistance. Ensuring equitable access to LMS
resources is a persistent challenge. Socioeconomic disparities can lead to unequal
access to technology outside the classroom (Garcia et al., 2022). Solutions involve
advocating for inclusivity, providing subsidized or loaned devices, and promoting
community partnerships.

Impact on Student Learning Qutcomes

Numerous studies demonstrate the positive impact of LMS on student learning
outcomes in physics education. Research from Stanford University highlights
increased student engagement and performance through the integration of LMS
with personalized learning paths (Crosslin et al., 2018). Students accessing
supplementary materials on the LMS platform exhibited improved conceptual
understanding and problem-solving skills. A meta-analysis conducted by the
Educational Technology Clearinghouse found that LMS integration correlated
with increased student achievement across various subjects, including physics
(Kuromiya et al., 2020). The analysis emphasized the importance of interactive
features, personalized feedback, and collaborative tools within LMS for optimizing
learning outcomes. Additionally, a longitudinal study conducted by the University
of California, Berkeley, showcased that students exposed to LMS-driven interactive
simulations exhibited sustained improvement in physics comprehension compared
to traditional instruction methods. Generally the impact of LMS on student learning
outcomes in physics education is substantial. Evidence from various studies
underscores improvements in engagement, understanding, and performance. As
technology continues to evolve, leveraging LMS in physics education emerges
as a potent tool for enhancing educational outcomes and preparing students for a
dynamic and technology-driven future.

Future Trends and Directions

The future of Learning Management Systems (LMS) in physics education is
poised for exciting developments. Personalized learning, driven by adaptive learning
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algorithms, is a prominent trend. LMS platforms are anticipated to dynamically
tailor content based on individual student progress, ensuring a customized and
efficient learning experience in physics. Furthermore, the integration of augmented
reality (AR) and virtual reality (VR) within LMS holds tremendous potential
(El Kabtane et al., 2020). Imagine students exploring complex physics concepts
through immersive simulations or conducting virtual experiments. This trend is
likely to revolutionize the way physics is taught, providing students with hands-on
experiences in a virtual environment. Artificial intelligence (Al) is another frontier.
LMS powered by Al can analyze student performance data to provide targeted
interventions and personalized learning paths. Predictive analytics may enable
educators to identify potential challenges early, enhancing support mechanisms and
overall student success in physics education. In terms of research and development,
investigating the impact of gamification within LMS in physics education remains
an exciting prospect. Gamified elements can enhance engagement and motivation,
turning the learning process into an interactive and enjoyable experience.

Conclusion

In summary, the literature review underscores the transformative role of
Learning Management Systems (LMS) in shaping physics education. The historical
evolution of LMS, theoretical frameworks guiding integration, key features
enhancing teaching and learning, successful case studies, and challenges faced
have been explored. The impact of LMS on student learning outcomes is evident
through various studies, demonstrating its effectiveness in fostering engagement and
comprehension in physics. Looking ahead, emerging trends such as personalized
learning, AR/VR integration, and Al-driven analytics are set to redefine physics
education through LMS. As we move into the future, research and development
should focus on harnessing these trends to create more immersive, adaptive, and
student-centered physics learning experiences. Emphasizing the significance
of LMS in advancing physics education, it is clear that these platforms provide
a transformative tool for educators and learners alike. Recommendations for
future research include continuous exploration of innovative features, addressing
challenges related to accessibility, and fostering collaborations between educators,
technologists, and policymakers to ensure the effective integration of LMS in
physics education. By embracing these advancements and continuously refining
best practices, the educational landscape can leverage LMS to empower students
and prepare them for the complexities of the physics discipline in the 21st century.
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PAKHUIIEB BASIH PAKUIIEBUY
(k 90-s1eTHIO CO AHS POKAEHUS)

Beinatonuiicas  y4eHBIM-TOpHSK, JEHCTBUTENbHBIM uieH HaunoHanmbHOU
akagemnn Hayk Pecmyommkm Kasaxcran, 3acmyxenusid aearens PK, moxrop
TEXHUYECKUX HayK, mpodeccop, MmodeTHb pexkrop Kazaxckoro HauoHaJIbHOTO
HCCIIEZIOBAaTEeNbCKOTO TexHndeckoro yHmBepcutera mMm. K. M. CarnaeBa basu
Paxumesua Pakumies ponuncs 15 mapra 1934 rona.

ITocne oxoHuyaHuss ¢ omimuveM Ka3axCkoro ropHO-METAJIypru4ecKoro
nHCcTUTYTa ¢ 1957 mO 1965 Tomer om pabotan Ha KoyHpamckoMm pymHUKE
banxamickoro TopHO-METaUTypTrHIeCcKOro KOMOMHATA B OMKHOCTSIX HadalbHUKA
CMEHBI, HaYallbHUKA I1eXa U Kapbepa. B 1964 romy 6e3 oTphIBa OT MPOW3BOIICTBA
YCIIEUIHO 3aIUTUI KaHAUIATCKYIO JUCCEPTALIHIO.

JlanpHeimas ero TpyaoBasi 1esITeIbHOCTh CBsi3aHa ¢ poaHbIM By3oM. C 1966 mo
1987 roas! Ao1eHT, mpodeccop, 3aBeAyolIui kKadeapoil TeopeTHUECKOM MEXaHUKH,
B mepuoz ¢ 1988 mo 2016 rox 3aBemyromniuii Kagenpoil OTKPBITEIX TOPHEIX PaboT,
¢ 1980 mo 1993 rox Hay4dHBIH PYKOBOAMTENH MPOOIEMHOI 1a00paTOpuy HOBBIX
(hM3UYecKuX METOAOB pa3pylIeHUs TOPHBIX MOPOA M OTpaciieBoil jJaboparopuu
TexHonornu O6ypoB3peiBHBIX pador KaslITU um. B.U. Jlennna. C 2016 roma mo
HacTosimee Bpemsi oH mpodeccop kadeapsr «lopHOE 1€710», MOYETHBIH PEKTOp
Kazaxckoro HalMOHaJIBHOIO MCCIIEJOBATEIBCKOTO TEXHUYECKOIO YHUBEPCHUTETA
nMm. K.W. Carnaesa.

ITon pyxoBoacTBoM b. PakumieBa ¢hakymbTeT ABTOMATHKH W BBIYACIUTEIBHON
TEXHUKH 3aHMMAaJ TepPeloBbIe MO3UINK B HAyYHO-HUCCIIE0BATENLCKON, yueOHO-
MIPOU3BOJICTBEHHON M OOIIECTBEHHOW NeATeIhbHOCTH. DaKyIbTeTCKUNA aHCaMOJIb
«JlocMykacan» ChOpPMHUPOBAIICS, COCTOSIICS KaK TBOPUCCKUH CaMOIESTEIHHBIN
KOJUIEKTHB W cTaj momysipHeiM B cTpanax CHI. O TBopueckoil AesTensHOCTH
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«/locmykacan» u ponu nexana basina PaknieBa B ero cTaHOBIIEHUH PacCKa3bIBAETCS
B knHOmiIbMe «/locMmykacany, BeimymenHoM Kazaxdumsmom B 2020 roxy.

B nomxHOCTH peKTOpa OH BCIO CBOIO CHITY MOHEPT MO OT/IaBaJI PACLIMPEHHUIO CBSI3e i
HayKH C IPOU3BOICTBOM, IPAKTUIECKON MOAr0TOBKE OyAyIIKX crienuanuctos. Torna
B Kas[ITU Bnepsbie B Kazaxcrane ObLIM OpraHM30BaHbl CIECIUAIN3UPOBAHHBIC
CTY[€HYECKHE OTPSIBI IJIs TPOXOAKIEHUS IIPON3BOICTBEHHBIX IPAKTHK, OTKPBUIOCH
Heckolbko rnmanos kadenp Ha 6aze npeanpustuii 1 HUU. AKTHBHO BHEIPSUTHCH
JIOTOBOPBI O HAYYHO-TEXHUUYECKOM COZPYKECTBE U MOATOTOBKE CIHENHAINCTOB 110
OPSIMBIM  CBSI3SIM C TNPENNPHATHAMU. KOHTHHTEHT MHOCTPAHHBIX CTYACHTOB M3
37 cTpaH B TO BpeMsl COCTaBIISUI BHYIIUTENbHYIO LU(ppy — Oonee 300 uenosex.
CylecTBEHHO  yAyYIIWJIOCH COCTOSHHE  MaTepUallbHO-TEXHHYECKOH — 0a3bl
nactutyta. KaslITU um. B.U. Jlennna Ob11 OMTHUM 13 BEIYIIUX BRICITUX YICOHBIX
3aBeneHuit CCCP.

basin PakuineBud co3jan CTpOHHYIO TEOPUIO pa3pyLIECHUs pEalIbHOTO0 MacCHBa
TOPHBIX TMOpoA AelcTBHeM B3pbiBa BB. Paspaboran aHamuTHYecKue METOIbI
OINIpENEICHNs] PACIIONIOKEHHs 3apsnoB BB B MaccuBe, rpaHyIOMeTpHUYECKOTO
cocTaBa B30pBAaHHOW TOpPHOW Macchl, 3arpar »Heprun BB wa npobienue,
nepemMenieHne u rpado-aHaTUTUYCCKHE METOAbI OINpPEICNCHUs pa3MeleHHUs
Pa3HOPOTHBIX TIOPOA B pasBajie, MapaMeTpOB TEXHOJIOTHWH OypOB3pPHIBHBIX H
9KCKAaBaTOPHBIX pabOoT, 00ecleuynBAOIMX HAWMEHBIINE KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIE TTOTEPH.

Basinom PakuiieBbiM chopMyTupoOBaHbI CTpaTErHUECKUE 331291 PALIMOHATBHOTO
OCBOEHHSI HEp W KOMIUIEKCHOTO HCIIOJIB30BaHMs TIOJIE3HBIX HMCKOMAEMBIX,
000CHOBaHBI CHCTEMBI HMX OOeCIeUYCHHUs, pa3paboTaHbl TOPHO-TEOJOTHYECKHUE,
TFEOMETPUYECKHE MOJEIN  CIOKHOCTPYKTYPHBIX OJIOKOB ~ MECTOPOXKICHHIA,
MaTeMaTUYeCKHe MOJIEIN MHMHEPAIBHOIO CBIPbS HA PA3JIMYHBIX JTalax €ero
nepepadOoTKH, TMO3BOJSIONINE YIPABISATh YPOBHEM H3BJICUCHUS KaK OCHOBHBIX,
TaKk ¥ COMYTCTBYIOIIUX IOJIE3HBIX KOMIIOHEHTOB B KOHILIEHTPAT, B METAJI, YTO
Ype3BBIYAHO BaXXHO B YCIIOBHSIX CHCTEMAaTHYECKOTO CHIDKEHHUS COEp)KaHus
npoUIBHBIX METAJJIOB B PY/IE M YBEIMUYECHHUS CIIPOCA HA PEAKHE METAIIBI B CBA3U
C Pa3BUTHEM BBICOKUX TEXHOJIOTHH.

PazpaboranHble = MaremMaTHdeckue  MOJENM  CTaOWIM3alMKM  KayecTBa
MHOTOKOMITOHEHTHOM pyZbl U ONEPATUBHOTO YIPABICHHS BHYTPUKAPbEPHBIM
YCPEAHEHHEM U COCTOSIHUEM MHHEPAJIBHOTO CHIPhS Ha KaXXJIOM M3 ITaloB €ro
nepepadoTKH CIOCOOCTBYIOT COBEPIICHCTBOBAHNIO SKOHOMUYECKH 3()(hEeKTUBHBIX
TEXHOJIOTUH TOOBIYH U TepepabOTKHU MOJIE3HBIX HCKOMACMBIX.

HayunbsiMu paboTamu, BBIOJIHEHHBIMHA Ha BBICOKOM TEOPETHUECKUM YpPOBHE
U OPUTMHAIBHBIMU INPAKTUYECKMMHU pa3padOTKaMH, MOJYUYMBIIMMH IpPU3HAHHE
TOPHOM 00IIECTBEHHOCTH, akaneMuk b.P. PakuiieB BHec 60bI110# BKJIAl B TOPHYIO
HAayKy M HPOMBILUICHHOCTb, CO3/1aj Hay4YHYIO IIKOJIY B 00jacté 3¢ ¢EeKTHBHOTO
pa3pylIeHNss MaCCUBOB MIOPO U Pa3pabOTKHU MOIE3HBIX HCKOTIAEMBIX B PEXKHME UX
palMOHAIBHOTO MCIOIb30BaHUS HEAP, MOAroTOBMI 9 pokropos, 30 KaHIUAATOB
TEXHUYECKUX HayK, 9 noktopoB PhD, cOTHM MarucTpoB 1 HHKCHEPOB.
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Axkanemuk HAH PK B.P. PakumieB sinsiercss aBropom okono 800 Hay4yHBIX U
y4eOHO-METOIMUECKUX PadoT, B TOM uuciie 15 mMoHorpaduii, 6 aHAINTHYECKUX
0030poB, 14 y4eOHWKOB W y4eOHBIX MOCOOMH, 50 aBTOPCKUX CBUJETENHCTB U
MaTeHTOB Ha m300peTeHus, 6onee 100 crareii B m3maHusax B 6a3e JaHHBIX Scopus U
Web of Science.

3a 3acmyrm B oOJacTH Hay4HOW, MEJAaroruyeckoil M OpraHu3aluOHHON
nestensHocTH b. P. Paknmes Harpaxkaen opaenamu Tpynosoro Kpacnoro 3namenn
n «lIlapacar», mectero menansamu CCCP u PK, IlouerHoit rpamotoii BepxoBHoro
Cogera Kazaxckoit CCP, ynoctoeH moyeTHOro 3BaHUsl «3acily>KCHHBIN AesTelb
PK», siBnstercst naypearom Pecryonukanckoit npemun uM. K.M. Carnaesa.

bBasin PakuimeBnu M celiuac BeAeT AaKTHBHYIO HayYHO-HCCIICIOBATEIIbCKYIO,
Hay4HO-OPraHU3aLMOHHYI0 PadoTy, SBILLSICH HAayYHBIM PYKOBOIMTENIEM IIPOEKTOB
MunucTepeTBa HayKH 1 BbIciero odpazosanus PK, ipencenarenem quccepraiimoHHOTO
COBETa IO 3alIUTE JIOKTOPCKHUX JAMCCEpTalMi, pyKoBoauTeneM nokropantoB PhD,
Bure-tipesuieHToM OO «Coro3 yueHslx KazaxcraHa», MOYETHBIM MPE3UIEHTOM
l'opronpomemiieHHoro  coro3a Kaszaxcrana, wiIeHOM peOKOJIETWi  KypHaJIOB
Kazaxcrana, Poccuu, Ykpaussl u Y30ekucrasa.

[lo3npaBnsas basna PakumeBnua c robuieem, jkellaeM €My 310pPOBbS,
Oarononyuus 1 JaJbHEHIINX TBOPYECKUX YCIEXOB.

Munucmepcmeo svicuteco oopazosanusi u Hayku PK,
Hayuonanvuas axademus nayx PK,

Kaszaxckuil nayuonanbHwlil ucciedo8amenbeKuil
mexnuyeckuti ynusepcumem um. K.M. Camnaesa,
pedaxyuu xcypranos «Joxnaovt HAH PK» u
«Becmnux HAH PK»

285



ISSN 2224-5227 1.2024

MA3MYHbI
DPU3UKA

K.C. Baiibim6eToBa, H.A. Caniudaena, E.A. CkasipoBa, H.2K. AxmeTroBa

OPTA MEKTEIT ®U3KMKA ITOHIH OKbITY/Ibl BACKAPY JKYMECI:

OIEBUETTEPIE ILIOJIY...c..iiiiiitiiteititetete ettt et 7
E.A. Imutpuena, A.E. KemenoexoBa, E.C. Orynun, A.K. lllonranosa, A.I. YMup3akos
ATOM/IBIK IEHT'EM/IE AJIKUJT APAJIBIKTAPBI APKBIIBI WS, HAHOTIAPAKTAPBIHBIH
OOTOCE3IMTAJIABIK KACUETTEPIH APTTBIPY.....coiiiiiiiiiieiieeeeeeeeee s 16
A.A. Kageipanosa, JI.K. Anmokosa

MOJIUDPUITMPOBAHHOE YPABHEHUE COCTOSHU S JIOTAPUOMUYECKHU
CKOPPEKTUPOBAHHOM XUJIKOCTH CO CTEITEHHBIM 3AKOHOM.......ooovooveeeeeenan. 31
B.1O. Kum, III.T. Omapos

AJIBT-ABVUMYTAJIZIbI MOHTAXIAYIAH ©OTKEH TEJIECKOIITBIH, JTEPOTATOPJIBI

A. Mapacyaos, U.H. Capapos, M.X. Temaes, 9.C. Teaen, I.A. AGnpanmoBa

KABATTBI T¥TKbIP CEPITIM/II LIMJIMHPIE CTALIMOHAPJIBIK EMEC
TOJIKBIHAAPIBIH TAPATIY DLttt 63
M. IlaxomoB, Y. ’Kan6acodaes, I. PamazanoBa

KYBbIPJIAFbI TYTKBIP-TUTACTUKAJIBIK CY¥MBIKTBIKTBIH U30TEPMUSIIBIK, EMEC
TYPBVJIEHTTIK AFBICBIH ECEIITEYT'E APHAJIFAH PEI\/‘IHOJTI))IC KEPHEVI

MOIETIL ..ottt ettt ettt 79
K. CaypoBa, C. Heican6aeBa, H. Ceiinaxmer, I. TypasioexoBa, K. ActemecoBa

FAPBILI ATTITAPATBIHBIH OPEUTAJIJIBIK KO3FAJIBIC AIMHAMUWKACBIH
CUMVITAUATIBIK MOIEJIBIIEY.....coiiiiiiieiieiiiei ettt 95
E.O. Illanenos, E.C. CeiiTko:xkanos, M.M. CeiicembaeBa, K.H. /lxxymaryiosa

CHOH/IBUY ITEH KEPI KOHTAKTHBI ITEPOBCKUT KYH SJIEMEHTTEPIH

CAJIBICTBIPMAUJIBI TAJIZTAY ...t 109

JI.U. lllectakoBa, P.P. Cnaciox

KOMETAJIAP/IbIH TEPMUSIIBIK KEPHEYJIEPMEH XKOMBUTYBL........ooovoevecrias 123

C.A. llommexoBa, M.A. Kpyros, YU.T. Omapos, E.K. Ailimyparos

ACTPOXAB HIEHBEPIHJIE FBIJIBIM/IBI HACUXATTAY......coiiiiiiiiiiiiciceeceeceee 139
XUMMsI

T.K. J:xxymaauiaos, I.T. {rocembaeBa, 2K.C. Mykaraesa, }0.B. I'pa:kynsiBuuloc,

U.C. Canap0exoBa

[MOJIMMETAKPUJI KbIILIKbIJIbI MEH [TOJIU-2-METWJI-5-BUHUJITIUPUIUH
TEJIBJIEPIHIH, KAIIBIKTBIKTAH OPEKETTECY EPEKIIEJIKTEPL........vvoeeieeeeeeeeeenn 155
9. Kannacyusl, /I. Maxaesa, 7K. Ko:xanraesa, . UpmyxameroBa

JTOPUIIK 3ATTAPJIbI )KETKI3Y/IIH, ODPTAJIbBMOJIOT UAJIBIK JKYMEJIEPIH O3IPJIEY

YIIIH METAKPUJIAEHTEH AJIBI'MH KBIIIKBIJIBIH AJTY....cocviiiiiieieeeeeeeeeeeeee e 167
A. Kapuixan, A. TypcsiHOBa

MOHOTEPITEHIK HUTPOHEJIJIAJIBJAH U3OITYJIETOJI X)KOHE

MEHTOJI CUHTESIH BEPTTEV.....oiiiiiiieieteieieieteete ettt ettt ss s saesaa s e 186
A.A. Kynaiidepren, A.K. Hypabioexona, 7K. XKenic, M.A. /[rocedaeBa

ARTEMISIA TERRAE-ALBAE MAVI}IA EPUTIH CbhIFbIHAbICbIHBIH, XUMUJIBIK

R4 57N 5 SRS 195
ML.I. Myp3arammesa, H.C. Amumxan, A.O. CanueBa

AFBIHJIbI CYJIAPbI TABUFU AJICOPBEHTTEPMEH TA3AJIAY/IbIH,

KOJUIOUATHBI — XUMUSJIBIK ITPOLIECIH 3EPTTEVY....oooiiiiiiiieeeeeeeeeeeeeee e 204

286



Reports of the Academy of Sciences of the Republic of Kazakhstan

I.®. CaruroBa, C.A. Cakudaena, b.A. Cakbi6aes, 3.A. EmxyioBa, B.}O. Mopo3osa
BYTAJUEH-HUTPUJIAI KAYUYKTAP MEH TOJIBIKTBIPFBILLITAP HET'I3IHAET]

TBIFBI3JAAFBIL PEBUHAJIAPIBI O3IPIIEY....c.iiiiiiiiiieeeee et 219
B. Cepuxoaesa, P. AG:kanoB, A. Konecuukos, I1l. Komkap6aesa, M. CaraeB
[MOJIMMEPJIEPIIH, TIKEJIEA DOOTOXUMUSAJIBIK KYMICTEHVY.....coviiiiiieeieeceeeees 230

A.T. Taku6aena, O.B. [lemen, A.A. Kopabek, A. Kapnaxan, /I.A. PaxaGosa

JIVITAH TPUTEPIIEHOUATAPBIHBIH, BUOJIOT UAJIBIK BEJICEH/II 3ATTAPBIH
CUHTESIIEY JKOHE BEPTTEY.....couoiiiiiiieeeeeeeeeeeeeee ettt 244
b.P. Taycapoea, M.ILI. Cyneiimenosa, K.E. Illauxosa, C.0O. Abunkacosa, JI.M. Kanumonouna
MbIC HAHOBOJIIIEKTEPIHIH HET'3IHAETT LIEJIJTFOJIO3AJIBIK TOKBIMA

b.X. Xycaun, A.P. Bpoackmii, A.C. Cacce, U.H. Topionos, K.P. Paxmerosa
KOMIPTEKCI3AEHAIPY TEXHOJIOI'UACBIHAAFBI XKXbUTY K¥YPbIIFBIJIAPBIHBIH,
TA3JTAPBIH AJIIBIH AJTTA OHJIEV.....c.oiiiiiiiiiiiiicccciccice e 271
PAKHUIIEB BASIH PAKHIIEBHY (90 5KaC).......ccviiiiiiiiiiiiiiiece e 283

287



ISSN 2224-5227 1.2024

COJIEP’)KAHUE

DOU3UKA
K.C. BaiibiméeToBa, H.A. Caniudaena, E.A. CkasipoBa, H.2K. AxmeTroBa
CHUCTEMA VIIPABJIEHUSI OBYUYEHUEM ®U3MKOI B CPE}],HEVI HIKOJIE:
OB3BOP JIATEPATYPDL.....c.oooviitieiieieeieteetetee ettt ettt st ese et ese s e sesseesaeseesaessessensenes 7
E.A. Imutpuena, A.E. KemenoexoBa, E.C. Orynun, A.K. lllonranosa, A.I. YMup3akos
VIIVUIIEHUE (DOTQ‘-IVBCTBI/ITE.HBHI)IX CBOMCTB HAHOJIUCTOB WS2 C I[TIOMOUIbIO
AJIKWJIBHBIX CIIEMCEPOB HA ATOMUCTHUYECKOM YPOBHE.........ccooooviiiiiiiei 16
A.A. Kaapipanosa, /I.K. AHokoBa
JIOPEXEJIK 3AHBI BAP JIOTAPUOMIK MOJUOGUKALIUSITIAHFAH CYIBIKTBIK
KYHIHIH O3TEPTIITEH TEHIIEY L. ..o 31
B.1O. Knwm, Y.T. Omapos
JEPOTATOP I1OJIA 1J151 TEJIECKOITIA HA AJIBT-ABUMYTAJIbHO MOHTUPOBKE........ 50
A. Mapacyaos, U.1. Capapos, M.X. Temaes, A.C. Tyxaen, I.A. AGapanmoBa
PACITPOCTPAHEHUWE HECTALIMOHAPHBIX BOJIH B CJIOUCTOM BA3KOYIIPYTOM
LIATIAHIIPE . ..ottt ettt ettt ettt ettt esaesbesbeessessessessasteessessensesseessessessessessaessansans 63
M. I1axomos, V. Kanbacoaes, I. Pama3zanoBa
MOJIEJIb HAIIPSDKEHUN PEVIHOHI)}],CA JUIS1 PACYETA HEM3OTEPMUMWYECKOI'O
TYPBYJIEHTHOI'O TEUEHWS BSI3KOITUIACTUYHOM KUJKOCTU B TPYBE...........ccuo.. 79
K. CaypoBa, C. Heican0aeBa, H. Ceiinaxmer, I. TypabioexoBa, K. ActemecoBa
NUMUTALIMOHHOE MOJIEJIMPOBAHUE JJMUHAMWKN OPBUTAJIBHOI'O IBUXKEHUW A
KOCMMYECKOT' O ATITTAPATA......coeoteeteeteeteetetetet ettt ettt ettt s e ssessesteesaesaessessessensessessensens 95
E.O. llanenos, E.C. Ceilitko:xxanoB, M.M. CeiicembaeBa, K.H. /I’xymaryJioBa
CPABHUTEJIbHBIN AHAJIN3 CBOH/JIBUY 1 OBPATHO-KOHTAKTHBIX

ITEPOBCKHTHBIX COJIHEYHBIX DJIEMEHTOB.. ..o 109

JILU. lllectakoBa, P.P. Cnaciox

PA3PYHIEHUE KOMET TEPMUYECKUMU HATIPSIDKEHUSAMM........ooocciiciiiiccnnen 123

C.A. llommexoBa, M.A. Kpyros, U.T. Omapos, E.K. AiimypaTos

TMOMVIIAPU3AIINSA HAYKH B PAMKAX ACTPOXABA.......cocoiiieiiiiccieiceneecceneeeeae 139
XUMMsI

T.K. J:xxkymaauaos, I.T. {rocembaeBa, 2K.C. Mykaraesa, }0.B. I'pa:kynsiBuuloc,

HU.C. Canap0exoBa

OCOBEHHOCTHU JUCTAHLUMOHHOI'O B3AI/IMO)1EI7ICTBI/I$I FM)IPOFEHEVI
[NOJIMMETAKPWJIOBOM KUCJIOTHI U [MOJIN-2-METWJI-5-BUHUJITIUPUIJNHOM........... 155
9. Kannacyusl, /I.H. Maxaesa, K. Ko:kantaeBa, I.C. HpmyxameToBa

[IOJIVYEHUE METAKPUJIMPOBAHHOM AJIbITMTHOBOM KUCJIOTHI JIJ1s1 PASPABOTKU
ODTAJIBMOJIOIT'MYECKUX CUCTEM JOCTABKU JIEKAPCTBEHHBIX BEHIECTB......... 167
A. Kapuixan A. TypcbiHoBa

W3YUYEHUE CUHTE3A U30IYJIETOJIA U MEHTOJIA U3 MOHOTEPIIEHOBOI'O
LIATPOHETITTATISL. ..ottt ettt ettt ettt ettt sb e staesa e seesaessesseesaessesseeseessensessassnans 186
A.A. Kynaii6epren, A.K. Hypabioexosa, 7K. ’Kenuc, M.A. /lrocedaeBa

XUMUYECKUN COCTAB JXMPOPACTBOPMMOI'O SKCTPAKTA ARTEMISIA
TERRAE-ALBARE.......o ottt ettt ettt ettt et sbestaesa e s e sbeest e sesseesaesseeseessensessasseans 195
ML.I. Myp3arammesa, H.C. Amumxan, A.O. CanueBa

NCCIEJOBAHUE KOJUJIOUJHO-XUMHWYECKUX ITPOIIECCOB OUUCTKU

CTOUYHBLIX BOJI ITPUPOJJHBIMU AJICOPBEHTAMU.........coovviiiiieieeeeeeeeeeeeeeee e 204
I.®. CaruroBa, C.A. Cakudaena, b.A. Caksbi6aeB, 3.A. EmxyioBa, B.}O. Mopo3osa
PASBPABOTKA YITNIOTHUTEJIbHBIX PE3UH HA OCHOBE BYTAJIMEH-HUTPUJIbHBIX
KAYUYKOB Y HATTOJTHUTEIIEM. .....cooovoeeeeeeeeeeeeeeee e 219



Reports of the Academy of Sciences of the Republic of Kazakhstan

B.C. CepuxbaeBa, P. Ag:xasios, A.B. Konecunkos, L11.T. Komkap6aesa, M.C. CaraeB
[MTPAMOE ®OTOXNUMUYECKOE CEPEBPEHMUE ITOJIMMEPOB..........coooiiiiiiiiicicnicncnicnee 230
A.T. Taku6aena, O.B. [lemen, A.A. Kopadexk, A. Kapuixan, /I[.A. Pa:xkaGoBa

CUHTE3 U UCCIIEJOBAHUME BUOJIOT'MYECKNX AKTHBHBIX BEILIECTB

JIYITAHOBBIX TPUTEPTIEHOMIOB.........ccooiiiiiiiiiciiinieiccieeeictree ettt 244
B.P. Taycaposa, M.III. CyneiimenoBa, JK.E. IllanxoBa, C.O. Aduiakacosa, JI.M. Kaaumonauna
NCCJIEJOBAHUE CBOJICTB LEJUTKOJIO3HBIX TEKCTUJIBHBIX MATEPUAJIOB

HA OCHOBE HAHOUACTHUI] MEJIL......c.ooioiiuiiiiieiiiiiiciireictteeieeteeeieee ettt 259
B.X. Xycaun, A.P. Bpoackmii, A.C. Cacce, U.H. Topaonos, K.P. Paxmerosa
[MPEABAPUTEJIbBHA S OUMCTKA I'A30B TEITJIOBbBIX YCTPOMCTB B TEXHOJIOI' U
JEKAPBOHMBALIMN........cviiiiiiiiiiiieicieicteeecetetetet ettt ettt
PAKHIIEB BASIH PAKHIIEBUY (k 90-1eTHIO €O IHS POKAEHNS)

289



ISSN 2224-5227 1.2024

CONTENTS
PHYSICAL

Zh.S. Baiymbetova, N.A. Sandibaeva, E.A. Sklyarova, N.Zh. Akhmetova

THE SECONDARY SCHOOL PHYSICS LEARNING MANAGEMENT SYSTEM (LMS):
LITERATURE REVIEW.......coiiiiiiiiiiierieeteee ettt ettt sve sttt e s essessessessasseesaesaessensansens 7
E.A. Dmitriyeva, A.E. Kemelbekova, Ye.S. Otunchi, A.K. Shongalova, A.G. Umirzakov
ENHANCING PHOTOSENSITIVE PROPERTIES OF WS2 NANOSHEETS VIAALKYL
SPACERS AT THE ATOMISTIC LEVEL......cioiiiiiiiiiieiecieeeetteteeete ettt 16
A.A. Zhadyranova, D.K. Anshokova

MODIFIED EQUATION OF STATE OF A LOGARITHMICALLY VISCOUS FLUID WITH

A POWER LAW.....oiiiiiiiiieeeeetet ettt ettt ete et e e taesa e st e s s esbessesseesaeseeseestensensensansensennas 31
V.Yu. Kim, Ch.T. Omarov
FIELD DEROTATOR FOR A TELESCOPE WITH ALTAZIMUTH MOUNT..........ccoeiiiiiieens 50

A. Marasulov, L.I. Safarov, M.Kh. Teshaev, A.S. Tolep, G.A. Abdraimova

PROPAGATION OF NON-STATIONARY WAVES IN A LAYERED VISCOELASTIC
CYLINDER ...ttt ettt et e st e st e s st e st e seense e seenseenseenseenaesnsenneenneennes 63
M. Pakhomov, U. Zhapbasbayev, G. Ramazanova

RSM MODEL FOR CALCULATING NON-ISOTHERMAL TURBULENT FLOW OF

A VISCOPLASTIC FLUID IN A PIPE......cioiiietieieieieieeieete ettt sve et sse s s enas 79
K. Saurova, S. Nysanbaeva, N. Seidakhmet, G. Turlybekova, K. Astemesova
SIMULATION MODELING OF ORBITAL MOTION DYNAMICS SPACE CAR.......cccccevvervenene 95

E.O. Shalenov, Ye.S. Seitkozhanov, M.M. Seisembayeva, K.N. Dzhumagulova
COMPARATIVE ANALYSIS OF SANDWICH AND BACK-CONTACT PEROVSKITE

SOLAR CELLS ...ttt ettt ettt ettt e st et beeseese e st e st essessessesseessessessessessessessessessenseans 109

L.I. Shestakova, R.R. Spassyuk

DESTRUCTION OF COMETS BY THERMAL STRESSES....cccioiiiiieieeeeieeeeeeee e 123

S.A. Shomshekova, M.A. Krugov, Ch.T. Omarov, Y.K. Aimuratov

POPULARIZATION OF SCIENCE WITHIN ASTROHUB........ccceooeriiriiiieieieieieeeieeve e 139
CHEMISTRY

T.K. Jumadilov, G.T. Dyussembayeva, Zh.S. Mukataeva, J.V. GraZulevicius, 1.S. Saparbekova
FEATURES OF REMOTE INTERACTION BETWEEN HYDROGELS OF
POLYMETHACRYLIC ACID AND POLY-2-METHYL-5-VINYLPYRIDINE..........ccccovveuenenne 155
A. Kappasuly, D. Makhayeva, Zh. Kozhantayeva, G. Irmukhametova

PREPARATION OF METHACRYLATED ALGINIC ACID FOR THE DEVELOPMENT

OF OPHTHALMOLOGICAL DRUG DELIVERY SYSTEMS.......ccooviiiieineicenecrceenne 167
A. Karilkhan, A.Tursynova

STUDY OF THE SYNTHESIS OF ISOPULEGOL AND MENTHOL FROM MONOTERPENE
CITRONELLAL ...t e 186
A.A. Kudaibergen, A.K. Nurlybekova, J. Jenis, M.A. Dyusebaeva

CHEMICAL CONSTITUENTS OF LIPOSOLUBLE EXTRACT OF ARTEMISIA
TERRAE-ALBAE ... 195
M.G.Murzagaliyeva, N.S.Ashimkhan, A.O.Sapieva

INVESTIGATION OF COLLOID-CHEMICAL PROCESSES OF WASTERWATER

TREATMENT WITH NATURAL ADSORBENTS.......coiiiiiiiinireeeeeeeeesese e 204
G.F. Sagitova, S.A. Sakibayeva, B.A. Sakybayev, Z.A. Emkulova, V.Yu. Morozova
DEVELOPMENT OF SEALING RUBBERS BASED ON BUTADIENE-NITRILE

RUBBERS AND FILLERS......coiiiiiiiiiiieietetet ettt ettt ss st sse e e e ssessessessesseennenas 219
B.S. Serikbayeva, R. Abzhalov, A.V. Kolesnikov, Sh.T. Koshkarbayeva, M.S. Satayev
DIRECT PHOTOCHEMICAL SILVERATION OF POLYMERS.........ocooiiiiiieeeeeeeeee 230

290



Reports of the Academy of Sciences of the Republic of Kazakhstan

A.T. Takibayeva, O.V. Demets, A.A. Zhorabek, A. Karilkhan, D.A. Rajabova

SYNTHESIS AND RESEARCH OF BIOLOGICALLY ACTIVE SUBSTANCES

OF LUPAN TRITERPENOIDS ..ottt ettt 244
B.R. Taussarova, M.Sh. Suleimenova, Zh.E. Shaikhova, S.O. Abilkasova, L.M. Kalimoldina
STUDY OF PROPERTIES OF CELLULOSE TEXTILE MATERIALS BASED

ON COPPER NANOPARTICLES.......cotittiiiiiietiiete ettt 259
B.Kh. Khussain, A.R. Brodskiy, A.S. Sass, L.I. Torlopov, K.R. Rakhmetova

PRELIMINARY TREATMENT OF THERMAL DEVICES' EMISSIONS

IN DECARBONIZATION TECHNOLOGY.....couiiiiieiiriiieiereeeieeie ettt 271
AKISHEV BAYAN RAKISHEVICH (on the 90th anniversary of birth)

291



Publication Ethics and Publication Malpractice in the journals of the
National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see http://
www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the work described has not been published previously (except in the form of an abstract or
as part of a published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.
com/postingpolicy), that it is not under consideration for publication elsewhere, that its publication
is approved by all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or in
any other language, including electronically without the written consent of the copyright-holder. In
particular, translations into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent
data, incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences
of the Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics
(COPE), and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://
publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by
the originality detection service Cross Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be
chosen in such a way that there is no conflict of interests with respect to the research, the authors and/
or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will
onh accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance
of a paper automatically implies the copyright transfer to the National Academy of sciences of the
Republic of Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will
monitor and safeguard publishing ethics.

[IpaBmita oopmiteHHs CTaThU TS MyONMKAIMKY B XKypHAJIC CMOTPETh Ha caiTe:
www:nauka-nanrk.kz
ISSN 2518-1483 (Online), ISSN 2224-5227 (Print)
http://reports-science.kz/index.php/en/archive

IToxamucano B neuars 29.03.2024.
®opmar 60x88'/,. Bymara odcernas. [Teuars - pusorpad.
19,0 .o, Tupax 300. 3akas 1.

POO «Hayuonanvnas akademus nayk PK» 050010,
Anmamu, yn. llesuenxo, 28, m. 272-13-19





