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DedenioB Bukrop Bragumuposuy

3aBeyIOLINI OOPHBIM ITyHKTOM T.IleTponaBnoBck

C® TOO «Hay4HO-TIpOM3BOICTBEHHBIN LEHTP PHIOHOTO XO3AKHCTBA»
(r.IlerponaBnoBck, Kazaxcran)

OmpanunoB Aprém /l1oiicekeeBuY

MJIAJIINI HAYYHBIA COTPYIHUK

C® TOO «Hay4HO-TIpOM3BOICTBEHHBIN LEHTP PHIOHOTO XO3AHCTBA»
(r.Acrana, KazaxcraH)

IHanrepees bepik CohipbIMOaiiyJIbI

HayuHb1i1 COTpyIHUK, TOKTOPAHT
«Hay4uHO-IpOM3BOICTBEHHBIN LIEHTP PHIOHOTO XO35HCTBaY
Kazaxckuil HallmOHANBHBIA YHUBEPCUTET UM. anb-Dapadbu
(r.Anmatsl, Kazaxcran)

OCOBEHHOCTH BOJOEMOB CEBEPO-KA3AXCTAHCKOM OBJIACTH
KAK CPEJBI OBUTAHUA TAMMAPYCA

AHHOTamus: B cTaTthe mpencTaBieHbl Pe3yNbTaThl UCCICAOBAHUS TUAPOIOTHYCCKUX,
THJPOXUMUYCCKAX H THIAPOOHOIOTUYECKUX XapaKTePUCTUK maTH BojoéMoB Cesepo-
Kazaxcranckoit oOmactu. OLEHEHBI YKOJOTMYECKHAE YCIOBHS 3THUX BOJOEMOB, BKIIIOYAS
COCTaB 300IUTAHKTOHA M 3000€HTOCA, a TaKKe HMXTHO(AYHBI, YTO TO3BOJIWIO BBIICIHTH
KJIFOUeBbIe (DaKTOPBI, BIMSIONIME HA YHCICHHOCTh U OMOMaccy rammapyca. MccienoBanus
IIOKa3aJId, YTO BOJOEMBI C BBICOKOW OMOMAaccod rammapyca, Kak MpaBHJIO, PACIOJIOKCHBI
BOJIU3U MCTOYHUKOB OPTaHMUYECKOTO 3arps3HEHHsI, KaK MPUPOIHOTO, TaK U aHTPOIIOTCHHOTO
POHCXOKICHUS. Pe3ynbTaThl paboThl MOTYT OBITh MMOJIC3HBI JAJISI Pa3pa0OTKU PEKOMEH TAIHI
10 PAIMOHAILHOMY HCIIOJIb30BAHUIO BOJHBIX PECYPCOB U MPOMBICIIOBOMY JIOBY raMMapyca B
peruone. MccrnenoBanue (QuHaHCHpyeTcss MHHHCTEPCTBOM — CEIIBCKOTO — XO3SIHCTBA
Pecny6smku Kazaxcran (I'pant Ne BR23591095).

KiaioueBble cj10Ba: raMMapyc, 300IUIAHKTOH, 3000€HTOC, THAPOXUMHsS, OMomacca,
IKOCHCTEMA.

Beenenne. Bonoémbl CeBepo-Kazaxcranckoir 00jacTH 00Magal0T yHUKAJIbHBIMU
HKOJIOTMYECKUMHU YCJIOBUSMHU, ONPEICISIIOIIMMUA HMX OHOJIOTUYECKOE pa3zHooOpazue W
NpOAYKTHUBHOCTh. (Gammarus BcTpedaeTcsl MPakTUYEeCKH BO BCEX BOJOEMax, OIHAKO,
BOIIPEKHU YTBEPKIAECHUAM HEKOTOPBIX aBTOPOB [1], ero mpoayKiusi He 3aBUCUT OT ILIOIIAAH
BomoemoB. Ocoboe BHHUMaHHE yaensercs Trammapycy (Gammarus) — KJIHoueBOMY
KOMITOHEHTY BOJHBIX JKOCHUCTEM, WIrpAIOIIEMy BaXKHYIO POJb B TMHINEBBIX IEMSIX U
o0JafaroneMy BBICOKMM TMPOMBICIOBBIM IMOTEHIMAIOM. TeM He MeHee, YUCIEHHOCTb U
OnomMacca rammapyca 3aBHCSIT OT MHOXECTBa (PaKTOPOB, BKIIIOYAs XUMUYECKUNU COCTAaB
BOJIbI, THJIPOJIOTMYECKHE YCIOBHS U CTENEHb 3BTPO(UKAIIUU BOJTOEMOB.
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[{enpr0 HACTOSIIIETO UCCIIEIOBAHUS SIBIISIETCS OLIEHKA YKOJIOTMYECKOT0 COCTOSHUSA MATH
Bo0éMOB CeBepo-KazaxcraHnckoil 00J1aCTH M WX MPUTOJHOCTH JJISI TPOMBICIOBOTO JIOBa
rammapyca. B pabore paccMOTpeHbl  THUIPOJIOTUYECKHE, TUJIPOXUMUYECKHE U
rUAPOOHOTIOTUYECKHUE XapaKTEPUCTUKH, a TaKkKe cocTaB uxTuodaynsl. [logyueHHble JaHHbIE
MO3BOJIAT OMNpPEACNUTh (DAKTOPHI, JUMUTHUPYIONINE UYUCIECHHOCTh raMMapyca, U BbIJCIHUTH
HanOoJiee NePCIEKTUBHBIE BOAOEMBI I JaIbHEHIIEr0 UCIOJIb30BaHUS JAHHOTO pecypcea.

Matepunanbsl u mMeroabl ucciaeaoBanus. lccienosanus O6pun mpoBeneHsl B 2024
roay Ha maTu Bogoémax CeBepo-KazaxcTaHCkoil 00JacTd, pacrooKEHHBIX B Pa3IUYHBIX
palioHax peruoHa. OTH BOJOEMBI ObUIM BBIOpAHBI C IEJNbIO OLCHKH UX SKOJOTMYECKUX
XapakTepUCTUK M MPUTOJHOCTU [Jii MPOMBICIOBOrO JioBa Trammapyca. HcciemoBaHus
MPOBOAWINCH Ha cieayrommx Bogoémax: o3epo ['opbkoe (KbB3pUDKapckuii paiioH), 03epo
Kocaram (MamimtoTckuii paiton), ozepo Aunbist (PKamObuickuii paiion), ozepo boubiine
Cnusku (PKamoObLckuii paiton) u o3epo Kozsisounoe (KamObUIcKHit paiioH).

['unpoxuMuyeckre HCCleIOBaHUs MPOBOJUIUCH C UCIOJIb30BAHUEM OOIICTIPUHSATHIX
MeTOIuK [2-5], ¢ y4éToM THAPOXMMHUYECKHMX OCOOCHHOCTEH BOM0EMOB. BomopomHbIii
nokazatenb (pH) u conmepxkaHue pacTBOPEHHOIO KUCIOpOAa OMPENESUINCh HAa MECTe C
ucnosib3oBanueM npubopa Mark-901. Opranudeckoe BEIIECTBO ONPEACIAIOCh METOIAOM
MIEPMAHTAaHATHON OKHUCIIIEMOCTH, COJIEp’KAHHE TJIABHBIX MOHOB (KaJbLMii, MarHuw,
rugpokapooHar, cyibdar, xjgopuz) TUTpoBaHueM. KoHIleHTpanusi OMOTEHHBIX BEIIECTB
(aMMOHMI, HUTPUTBI, HUTPAThI, (ocdarsl) aHAIU3UPOBAJACh C  HCIOJIb30BAHUEM
cnektpodoromerpa Hach DR-3900. C6op u 0OpaboTka ruapoOHOIOrHYECKOTO MaTepHraa
MPOBOAMIINCH, B COOTBETCTBHUM C OOIIECHPHHATHIMH MeTomamu [6,7]. i oOpaboTku
3000€HTOCa UCTIOIB30BaAJICS JHOUepnaTenb [lerepcena ¢ muomaasto 3axsara 0,025 M2, rpyHT
MIPOMBIBAJICS HA CUTE J0 yAaJCHUs TOHKUX (PpaKIiui, a )KUBbIE OPraHU3Mbl (PUKCUPOBAIIUCH
4%-m pactBopoM (dopMmanpaeruga. Coop u o0paboTKa HXTHUOJOTMYECKOTO MaTepuaia
MPOBOAWIKCH 110 obmenpunsaTor meroauke [8,9]. KoopauHaTel cTaHIuil ONpeAcIsUINCH C
nomonipio  Garmin wmaBuramuonHo cuctembsl GPS. [lns ompeneneHus BHIOB PHIO
UCIIOJIB30BATKMCH onpeaenurenn [10-11].

Pesyabrathl M 00cy:xknenus. O3epo ['oppkoe pacnosioxkeHo B 2,7 KM 3amajHee C.
SAxopr  Kemwsumkapckoro paiiona CeBepo-Kaszaxcranckoir  obmactu.  KoopauHatsl
MecTopacnojoxenus: ¢.11.54°56'55.70", B.1.68°57'20.23". Ilnomanp o3epa cocrasisier 1282
ra. MakcumaiibHas riiyOuna — 5,4 MeTpa, npu cpeiHeM 3HadeHuu 2,5 meTtpa. Bogoém nmeer
TEXHUYECKOE Ha3HA4YCHUE W OKCIUTyaTHUPyeTCsl B KadeCTBE IMpyJa HAKOMHUTENsS BTOPOIO
MOPSKa KaHATM3AI[MOHHBIX OYUCTHBIX coopyskeHul T. [leTpomasioBck. XKecTkas HaaBOgHAS
PaCTUTENBHOCTh 3aHUMAET oKoyo 3,2 % akBaTOpuu, MsrKas MOrpyKeHHash paCTUTEIIbHOCTh
pa3Buta Ha 27,6 % muomanu o3epa. B Bomoéme oTMeuaeTcss OOMJIBHOE pa3BUTHE
(UTOIUTAHKTOHA.

O3epo Kocaram Haxonutest B Mamrorckom paiione CeBepo-KazaxcraHnckoit o6yactu
foro-3anagHee ¢. HoBomuxaitnoska. [lnmomans o3epa cocraBnsier 102 ra, cpemnsisi riryOuHa
2,5 MeTpa mpu MakCUMaldbHO OTMe4YeHHOM 3HaueHmu 4,1 merpa. Ha Oepery Bomoéma
pPAacCloJIOKEH HACEJICHHBIM IIYHKT W Pa3BUBAOLIMKCS KWBOTHOBOJYECKUUA KOMILICKC.
XKectkas HagBOAHAs PACTUTEIBHOCTh pa3BUTAa Ha IUIOWIAAM OKoJI0O 36 ra, Msrkas
PacCTUTENBHOCTh 3aHUMAET npuMepHO 20 % akBaTOpHUU.
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O3epo AJbig pacnosiokeHo B 9,4 kM roro-Boctounee c. biarosemnienka XKamObLicKoro
pariona  CeBepo-Kazaxcranckoit o0JacTu. Koopaunatel ~ MecTOpacmooKeHUs:
c.m.54°16'58.46", B.1.67°03'44.91". BricoTa Hax ypoBHeM Mops - 146 merpos. Ilmomanp
o3epa cocrapmsier 41 ra, nmpu jguuHe 1,0 kM u HaubGomnwmied mmpune — 0,64 Km.
MakcumanbHas TiiyoMHa — 2 MeTpa, cpefnss riayouna — 1,2 merpa. Ha Oepery o3zepa
pPAaCIIOJIOKEH HACEJCHHBI MYHKT U CEIbCKOXO3SIMCTBEHHOE TMPEIANPUATHE B CTaauu
Jerpagauu. 3apacTaeMOCTh HAIBOTHOM pacTuTenbHOCTRIO — 10 %.

Ozepo bonpmme CnuBku pacmosioxkeHo B JKaMmOBUICKOM paiioHe B 3 KM IOXKHEE C.
Cumaxu. KoopauHatel MecTopacnosiokerus: ¢.1m.54°41'58.77", B.n1.67°48'07.10". ITnomans
o3epa coctaBisier 74 ra, nmpu mmumHe 1,33 kM u HauOosbiuedl mwupune — 0,82 kM.
MakcumanbHas riryouHa — 3 MeTpa, cpenHss rryouHa — 2 metpa. O3epo HaxoauTces BOIU3U
JIECHBIX MACCHBOB, B 2-X KM OT 03€pa pacCIMOJIO0KEHO CEIbCKOXO35HCTBEHHOE MPEANPUATHE.
XKectkass HajgBOAHAS PACTUTENBHOCTh 3aHUMAET OKoyio 15 % akBaTopuu, MsTKas
MOTPY>KEHHAs] paCTUTEILHOCTH pa3BuTa Ha 20 % 1iomaam o3epa.

Ozepo KozsiBounoe Haxonutcs B JKaMObUICKOM paiioHe B 7 KM tokHee c¢. OCTpoBKa.
ITmomans o3epa cocrasiser 57,3 ra, npu giauHe 1,23 kM 1 HamOosbiie mupuae — 0,8 kM.
MakcumanbHas TiiyonHa — 2 Merpa, cpennss riyouna — 1,2 merpa. O3epo HaxoauTcs B
HETOCPEJICTBEHHONW OJM30CTH C KPYMHBIMU JIECHBIMU MaccuBamu. JKecTkas HaJBOJHAs
pacTUTENBHOCTh 3aHMMaeT Oosee 40 % akBaTopuu.

Jlnarna3zoH MUHEpAJIM3allMy UCCIIEA0BAaHHBIX BOJOEMOB BEChbMa IIMPOKUIN U HAXOIUJICS
B pezenax ot 1048 mr/nm?® (o3epo Anbist) 1o 4384 mr/nm® (o3epo Kosssounoe) (Tabnumna 1).
Bce nccnenoBannbie 03€pa MO CTENIEHH COJIEHOCTH OTHOCSTCS K COJIOHOBAThIM BOJOEMAM.

[To Benmnuune pH Boga OOJBIIMHCTBA MCCIECIOBAHHBIX BOJIOEMOB OTHOCUTCS K
c1a00IIeIOYHOM, 3HAU€HHSI BOJIOPOIHOTO NTOKa3aTeld KoJieOtoTcs B npeaenax ot 8,1 (o3epa
Kocaram u I'opskoe) 1o 8,9 (o3epo Aunbisg). [lo manHOMy mokaszaTenr0 KadyecTBO BOJBI B
o3epax Aunbis u KozsiBouHoe cooTBeTcTByeT 4 KiacCy KayecTBa, UYTO HE3HAUYUTEIHHO
NpEeBbIIIacT TPeOOBAHMUS I PhIOOX03HCTBEHHBIX BOJ0EMOB [13].

XecTkocTh BOJZIBI MCCIIEIOBAHHBIX BOJOEMOB HAaxoJWjach B mpenenax oT 6,6 Mr-
>kB/aM° (03epo Anbig) 1o 17,0 Mr-ske/ame (o3epo Kozssounoe).

Taoauna 1 — XuMudeckue moKa3areJn BOAbI HCCJIeI0BAHHBIX BOJI0EMOB

Osepo pH Buorennsle coeuuenus, Mmr/am® | XKecTkocTs, | MuHepanusaus,
NHs* | NO2 | NO3s | PO | mr-oks./mm° M/ v
I'opbkoe 8,1 0,7 3,38 7,1 0,1 13,5 1430
Kocaram 8,1 1,4 0,14 0,87 0,1 14,0 2286
A1 8,9 0,03 0,01 0,44 0,0 6,6 1048
Bonpmme Cnusku | 8,4 0,08 0,14 1,20 0,1 15,0 3052
Ko3zssouHnoe 8,7 1,0 0,09 1,43 0,1 17,0 4384

B mpoGax Boawpl C HCCIEAOBAaHHBIX BOJOEMOB KOHIICHTpAIUs KATHOHOB aMMOHUS
cocrapmsna or 0,03 wmr/am® (ozepo Anbia) mo 1,4 wmr/mm® (ozepo Kocaram) wu
COOTBETCTBOBAJIa TPEOOBAHUSIM J1JIs1 PHIOOXO3SIICTBEHHBIX BOJOEMOB, 3a UCKIIOYEHUEM 03€pa
Kocaram. Conepxanne HUTPUTOB HaxoAWJIOCh B npenenax oT meHnee 0,01 (o3epo Anbist) 1o
3,38 wmr/mm® (03epo I'OpbKOE) M COOTBETCTBOBAJIO HOPMaM ISl PHIOOXO3SHCTBEHHBIX
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BOJ0OEMOB, 3a UCKII0UeHHEM o3epa ['opbkoe. ConepxaHue B BOAE MCCIEIOBAHHBIX BOJJOEMOB
HUTPATOB U (pochaToB COOTBETCTBYIOT HOpMaTHBam [13].

He cMOTps Ha HEe3HAYUTENbHBIC TTPEBBIIIICHIS] HOPMATUBHBIX 3HAYCHUH KadyecTBa BO/,
THIPOXUMHUYECKHE TTapaMeTPhl BCEX MCCIICIOBAHHBIX BOJIOEMOB SIBIISIFOTCS OJIarONPUATHBIMU
U1 OOUTaHUsI TaMMapyca.

300MIaHKTOH ~ HUccleqoBaHHbIX — BogoeMoB  CeBepo-Kaaxcranckoit — obmactu
Pa3HOOOpa3eH M BKIIIOYAET IIUPOKO PACTIPOCTPAHCHHBIC BHUJIBI, KOTOPHIE MOKHO pa3eiuTh
Ha 3 TpPyNmbl: KOJOBPATKH, BETBUCTOYCHIE W BECIOHOTHE pakooOpasHbie. [lo pa3BuTHio
300IUTaHKTOHA 03epa bombimme CnuBku u ['OpbKO€ yMEpPEHHOTO Kjacca KOPMHOCTH O —
ME30TPO(HOTO THMA, 03epO AJBISI HU3KOTO Kjacca KOPMHOCTH [3 — OJUTOTPOGHOTO THUIIA
(Tabmura 2).

Tabauma 2 — Yncaennocrs (Y., Toic. JK3./M°) m Omomacca (B., r/md)
300ILIaHKTOHA, 2024 roa
['pynma I'opbkoe Kocaram AJbist b. CnuBku Ko3zsiBounoe
Y b Y b q b q b q b
Rotifera 10,2 | 0,00 | 195 | 0,02 | 0,00 | 0,00 | 50 | 0,01 8,5 0,01
Cladocera 251 | 0,76 | 125 | 1,37 | 223 | 059 | 135 | 0,62 | 10,0 | 1,88
Copepoda 24,7 | 0,86 | 26,0 | 1,86 | 920 | 0,39 | 80 | 0,37 | 10,5 | 0,70
Bcero 60,0 | 1,62 | 58,0 | 325 | 315 | 0,98 | 26,5 | 1,00 | 29,0 | 2,59

O3épa KozsBounoe u Kocaram no KOJIMYECTBEHHOMY pPa3BUTHIO 300IJIAHKTOHA
CpeIHEro Kjacca KOPMHOCTH 3 —Me3oTpodHoro tumna [14].

3000eHTOC IIPEACTABIICH JMYUHKaMU HaCEKOMBIX, paKooOpa3HbIMH,
MAaJIOIIETUHKOBBIMUA YEPBAMHM, MUSBKaMU U MoJutrockamu. 1o pa3zButuio 3000eHTOCa 03€epa
I'oppkoe u Ko3siBouHOE yMEpPEHHOro Kjacca KOPMHOCTH 0. — ME30TPO(HOro TUMa, 03€po
AJbISt HU3KOTO KJacca KOpMHOCTH 3 — onurotpodHoro tuna. O3épa Kocaram u bomnbiiue
CJIMBKY CpeIHEro Kitacca KOpMHOCTH 3 — Me3oTpodHoro tuna (tadauma 3) [14].

Taéumua 3 — Yucaennocrs (U, 3x3/m?) n 6momacca (b, r/m?) 3000enToca, 2024 r.

OcHOBHbIE I'opbkoe Kocaram Auibist b. CnuBku Ko3zsiBounoe
TpYHIIbI 4 b 4 b 4 b 4 b 4 b
Gastropoda 0 0 0 0 40 0,16 62 1,63 0 0
Oligochaeta 0 0 0 0 430 | 0,45 0 0 0 0
Hirudinea 0 0 12 0,57 0 0 0 0 0 0
Crustacea 200 | 4,83 | 400 4,17 145 | 1,37 | 360 4,21 280 2,25
Insecta 12 0,02 75 15 230 | 0,25 24 0,25 199 1,13
Bcero: 212 | 4,85 | 487 6,24 845 | 2,23 | 446 6,09 479 3,38

NxTtnodayna nccineoBaHHBIX BOAOEMOB MPEICTaBIEHA TOJIBKO OJHUM BUOM - Kapach
cepeopsubiii (bo3mra menke, Carassius gibelio), koTopsiii ObLT OTMEUeH B 03épax I'opbkoe,
Aunbist u bonemme CnuBku. B 03épax Kocaramn n KozsiBounoe nxtuodayHa oTCyTCTBOBAJIA.

B o3epax I'opekoe, Kocaram, bonsmme CnuBku u Ko3zsiBounoe 6uomacca rammapyca
HAXOJUJIACh HAa IPOMBICJIOBOM YPOBHE M cocTaBisia oT 6,77 (03. b.Ciusku) o 15,8 r/m?
(03. Kocaranr). B o3epe Anbia Guomacca rammapyca Oblia Ha HM3KOM ypoBHE — 1,4 1/M2,
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Huskuii ypoBeHb pa3BUTHS TOMYJISIIMKM ramMmmapyca B o3epe AJbisl, MO HalleMy MHEHHIO,
CBSI3aH C OTPAHUYEHHBIM IOCTYIUICHUEM B BOJOEM OPraHUYECKHX U OMOTCHHBIX BEIIECTB.
[To pe3ynbraram wHcCClieJOBaHUNW B JaHHOM 03€pe€ OTMEYEHO CaMO€ HU3KOE COJIepKaHUe
OMOTEHHBIX COCMHEHU.

[ToyyeHHbIE pe3yJbTaThl YKa3bIBAIOT HA TO, YTO JJIS MOJACP>KAaHUS BHICOKHX 3al1acoB
raMMapyca BaXKHbIM (PAKTOPOM SIBJISIETCSI HE TOJBKO XUMUYECKUH COCTaB BOJbI, HO H
YpPOBEHb 3BTPOPUKAIIMU BOJIOEMA, HAIMYKME OPTaHUYECKUX BEIIECTB U B3aUMOJCHCTBHE C
uxtruodaynoit. [IpumedarensHo, 4T0O B BOJOEMAaX C BBICOKMMH YPOBHSIMH OPTaHUYCCKUX
BEILIECTB U OMOTE€HHBIX 3JEMEHTOB (HANpUMeEp, T'oprkoe U Kocaram) HAOIIOJAETCS BBICOKAs
O6nomacca raMmMapyca. OTO TOATBEPKIAET BAKHOCTh aHTPOTIOTEHHBIX (DAKTOPOB, TAKUX KaK
3arps3HEHUE, B PETyJIMPOBAHUU YUCIEHHOCTU M Ouomacchl raMmmapyca. OTCyTCTBUE pbIO B
HEKOTOPBIX BOJIOEMAX, TAKUX KAK Kocaram U KoszsiBounoe, TAKKE CHOCO6CTByeT YBCIIMYCHUIO
YUCJICHHOCTU TaMMapyca, Tak Kak KOHKYPEHIUS C pbIOOi OTCYTCTBYET.

Takum oOpa3oM, WHCCIEJOBaHUE T[I0Ka3ajd0, YTO OKOCHUCTEMBI BOJOEMOB C
MIPOMBICTIOBBIMU 3allacaMy Tammapyca o0JafjaloT PsiioM OOIIMX XapaKTEPUCTUK, BKIHOYAs
HaJU4Khe 3HAYUTEIHHOTO YPOBHS OPraHWYECKUX BEIICCTB M HU3KUM YPOBEHb Pa3BUTHUSA
pBIOHOM (hayHBI, YTO CO3AET ONTUMAIIBHBIE YCIOBUS ISl TOIMYJISAIINN raMMapyca.

BuiBoabI:

1. Bomoémbl ¢ mpOMBICTIOBBIMHU 3allacaMu raMmapyca, Kak MpaBHIO, Paclo0KEHBI
BOJIM3M KPYNMHOTO HWCTOYHUKA OPTraHMYECKOTrO 3arpsi3HEHUsT €CTECTBEHHOTO, JHO0O
QHTPOTIOTEHHOTO.

K naubosiee 3HAUMMBIM €CTECTBEHHBIM MCTOYHUKAM TMOCTYIUICHUS OPTaHUYECKUX
BEIIIECTB MOKHO OTHECTH JIECHBIE MACCHUBBI, KOTOPBIE MPOAYLUPYIOT OOJIBIIOE KOJIUYECTBO
OpraHUKH, KOTOpasi B CBOIO OuUepelb MOMajgaeT B BOAOEMBI (B OCHOBHOM B BHJI€ OIABIICH
JIMCTBBI U MPU CTOKE TAJIBIX BOJ).

K HauOoisiee 3HAUYMMBIM aHTPOMOTEHHBIM HCTOYHUKAM TOCTYIUICHUS] OPTaHUYECKUX
BEIIIECTB MOXHO OTHECTH: CTOKM C HACEJNIEHHBIX IMYHKTOB, KPYIHBIE >XMBOTHOBOIUYECKHE
bepMbl.

2. BbiCcOoKkas YHCIEHHOCTh TamMMmapyca OTMEYeHa B MEJIKOBOJHBIX 3aMOPHBIX
CI1a00MHMHEPATN30BaHHBIX BOJOEMAX € COIEHOCTHIO 10 4384 Mr/am3;

3. B Bomoémax ¢ MpOMBICIOBBIMH 3alacamMl rammapyca OTCYTCTBYET UXTHO]ayHa,
MO0 MPUCYTCTBYIOT BUJBI PHIO, Y KOTOPBIX JAaHHBIA PayoK HE OTHOCHUTCS K OCHOBHBIM
HMCTOYHUKAM MTUTaHUsI (Hampumep, 30JI0TON U cepeOpsIHBIN Kapach).
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YK 639.2/.3
Taraes ocxkan OcnanOexkoBrY
HaYaJIbHUK SKCIISAUIIMOHHOTO OTps/Ia
banxamckuit punmman HITL PX
(r. bankarm, Kazaxcran)

COBPEMEHHOE COCTOSHHUE NONYJISIHUU BEPHIA (SANDER LUCIOPERCA
(GMELIN)) O3EPA BAJIKAII

AnHoramusi: bepma (Sander lucioperca) Mo)XHO cuMTaTh OJHOW M3 BaXKHEHIIIMX PhIO
o3epa bankaii, HEe TOJBKO C TOYKM 3PEHHSI DKOJIOTMH, HO W PBIOOJIOBHOTO XO3siiicTBa. B
MOCJICTHUE JIECSITUIICTHS] COCTOSIHUAE €0 IMOIMYJISLNU NPETEPIETO 3HAYNTEIIbHBIE N3MEHEHHS,
YTO CBS3aHO C MHOXECTBOM (PaKTOpOB, BKJIIOYAasi aAHTPOIOTCHHBIE BO3CHCTBUS,
KIIMMaTHYECKUE HM3MEHEHHS, a TaKkKe OCOOEHHOCTH AKOCHCTEMBbI caMoro osepa. llenbro
JTAHHOT'O MCCJICIOBAHUS SBIISICTCS aHAJIU3 COBPEMEHHBIX TEHACHIIMHA B TOMYJIAIMU OepIiia Ha
o3epe bankar, nzyuenune ¢GpakTOpoB, BIMSIONIUX HAa €r0 YHCICHHOCTh U Pa3BUTHE, a TaKKe
MPEUIOKECHHUST TI0 YIYYIICHUIO COCTOSHUS JTOM Mmomyssiuuu. MeTomonornueckas 0asa
HCCIIeIOBaHMS BKIIFOYAa TOJIEBbIE paOOThI, aHAIN3 CTATHCTHYECKUX JAHHBIX O BBUIOBE H
OMOJIOTHYECKUX XapaKTePUCTUKAX PbHIObI, a TaKXKEe MOJIENH MOMYJISIIITUOHHON JTUHAMUKH.
Pe3ynbTaThl HcCCleIOBaHUS TOKAa3bIBAIOT, YTO YHCIEHHOCTh Oepmia B o3epe bankain
CHHM3WJIACh 3a IOCJEIHHUE JECATUIICTHS, YTO CBS3aHO C YXYJAIIEHUEM KadecTBa BOJBI,
M3MEHEHHEM KOpPMOBOW 0a3bl W YBEJIWYEHUEM KOHKYPEHIIMUM C JPYyTUMH BHJIAMH.
PexomMenyeTcs pazpaboTka KOMILIEKCHOM MPOTpaMMbl MOHUTOPUHTA U OXPaHbI MOMYJISIIUN
Oepiiia, BKJIIOYasi KOHTPOJIb 3@ BBIJIOBOM, BOCCTAHOBJICHUE BOJIHBIX DKOCHUCTEM U MPOBEJICHUE
HAYYHBIX UCCJICOBAHUM JJIsI TPOTHO3UPOBAHUS TUHAMUKH MOMYJISIIIAH.

UccnenoBanne uHaHCHUpyeTcss MHHHCTEPCTBOM CEIIBCKOTO XO03siiicTBa PecmyOmuku
Kazaxcran (I'pant NeBR23591095).

KiawueBble ciaoBa: Oepmi, 03. bankami, JIMHEHHO-BECOBOHW POCT, KOJIOTHYECKHUE
(bakTopsI

bepmm (Sander lucioperca) siBASIOTCS BaKHBIM BUIOM PBIO /I IKOCUCTEM BOJIOEMOB
LentpanbHoii A3uu, B TOM uucie st o3epa bankam. DTo xuiiHas pbida, KOTopas UrpaeT
KJIFOUEBYIO POJIb B MOJiepKaHuu OanlaHca B BOJHBIX 3kocucTemax. O3epo bankari, ogHo U3
KpYIHEWIINX MPECHOBOIHBIX 03ep KazaxcTaHa, XapakTepu3yeTcsl yHUKAJIBHOW SKOCHUCTEMOM,
KOTOpasi BKJIFOYAeT pa3zHOoOpa3Hble BUABI phIO, BKItouas Oepina. COCTOSHHE MOMYJISIIUUA
ATOM PBIOBI HA 03€pe SIBISETCS BaXKHBIM WHIAMKATOPOM 3KOJIOTMUECKOTO COCTOSIHUS BOJOEMa
U TpeOyeT MPUCTAIILHOTO BHUMAHHMSI CO CTOPOHBI UCCIICA0BATEIICH 1 9K0JI0roB [1].

Ozepo bankamn siBisieTcsi yHUKaJbHBIM IO CBOEMY COCTaBY BOJOEMOM, KOTOpPOE
coueTaeT B ce0e AJIEeMEHThl Kak IMPECHOW, TaK W COJICHOM BOJbI, YTO OOBSCHSETCS €ro
THAPOJIOTHYECKUMU 0COOEHHOCTSIMU. [IpoTskeHHOCTh 03epa cocTaBiseT okono 600 kM, a
mwiomanas — 16 400 kM2 O3zepo bankam mmeer 6oratyro ¢dayHy, B TOM YHCIIE HECKOJIBKO
BUJIOB PBIO, cpear KOTOphIx Oepmi. OH SBISETCS IEHHBIM OOBEKTOM IMPOMBICIOBOTO
pPBIOHOTO  XO3siCTBa, a TakXK€ BAXKHBIM KOMIIOHEHTOM 3KOCHUCTEMBI  BOJIOEMa,
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CIIOCOOCTBYIOIIUM PETrYJMPOBAHUIO YMCICHHOCTH APYTMX BHUJAOB PbIO UM OECIO3BOHOYHBIX
[2].

bepmr (Sander lucioperca) — xwumHas psida CEMEHCTBA OKYHEBBIX, IIHPOKO
pacnpocTpaHéHHass B TMpecHbIX Bojgoémax EBpasuu. 3OTo pbida cpeaHed BeTUYUHBI,
JoCcTUTaromas B JIMHy Ha o3epe bankam no 33 cM u 6osee u maccoit 10 496 rp. u BhIlIe
(Tabmuma). OH obOuTaeT B 30HaX C YMEPEHHO TEIUION BOOW, MPEANOYUTas BOJOEMBI C
Ooraroii KopMOBOW 0a30if M Pa3HOOOPa3HBIMU YKPBITUSAMU. bepir urpaer BaxxHyIO pojb B
HKOCHUCTEMAaX, KOHTPOJIUPYS MOIMYJISIITUN IPYTUX BUAOB PHIO M MOACPKMBasi OaTaHC MEXITY
Pa3IMYHBIMUA TPOYUUECKUMH YPOBHSIMMU.

Ta6inua — Temn JuHeliHO—BecoBOro pocra Gepma B 03. bankam ¢ 2020-2024
rojsbl

Tox Iokazarens, Bospacr, ner
cM/T 1 2 3 4 5 6 7 8 9
2020 JUTHHA - 15,1 18,8 22,1 24,2 27 29 - -
Macca - 45 98 159 200 270 295 - -
2021 JUTHA - 15,1 17,9 21,3 23,2 25,3 28 30,5 33
Macca - 55 91 150 185 244 332 386 496
2022 JUTMHA - 14,6 19,6 22,2 24,7 26,4 28,6 30,5 -
Macca - 42 111 154 208 255 316 411 -
2023 JUTMHA 12,3 16,1 19,0 21,6 24.4 27 28 - -
Macca 34 62 100 144 211 245 312 - -
2024 JUIMHA - - 16,5 20 23,1 25,5 27,5 29,8 32
Macca - - 72 123 187 246 328 369 452

Ha ozepe bankam Oeprn TpaauiinoHHO OB BaXXHBIM 00BEKTOM phIOOIOBCTBA. BOsb
03epa UMEIOT 0COOCHHOCTD, 3aKITIOYAIOINIYIOCS B BEICOKOM YPOBHE COJEHOCTH B BOCTOUYHOM
9JacTH, YTO OTPAaHWYMBAET pPa3HOOOpa3We BHJOB, HO CO3/MaéT YHUKAJIbHBIC YCIOBHS IS
CYIIECTBOBaHMs Oepilia B IICHTPAIBHOMN U 3amaJHOM JacTsax BogoéMa [3].

Ha ceromusmuuii neHs momymsius Oepira Ha o3epe banmkarr rmepexuBaeT HECKOJIbKO
W3MEHEHUH, CBA3aHHBIX C SKOJOTUYSCKUMH M aHTPONOTeHHBIMU (hakTopamu. UccnmenoBanus,
MPOBECHHBIC B TIOCICIHWE TONBI, TOKA3bIBAIOT, YTO YHCJICHHOCTH Oepina Ha o03epe
CHU3WJIACH, YTO CBS3aHO C HECKOJILKUMU KITFOUEBBIMU (DaKTOpaAMHU.

1. N3meHenuss B 3KocucreMe o3epa baakam. B nocrneanue necsaTuieTuss 03epo
MEePSKUBACT 3HAYUTEIIBHBIC W3MEHEHHSI B CBOEM THAPOJIOTHYECKOM PEXKUME.
YMeHbiieHne 00beMa BOJIbI, CBA3aHHOE C YMEHBIIIEHWEM TMPUTOKA PEK U C BBICOKOM
CTETNIEHBIO WCIAPEHUs, BIUSET HA BOJHBIA OallaHC W MOXXET CHIDKATh KOJUYECTBO
KOPMOBOM 0a3bl JjIsi pei0. DTO Takke BIUSET Ha MecTa HepecTa Oepiia, KOTOPHIE
YaCTO 3aBHMCAT OT CTAOMIIBHBIX BOJIHBIX YCIOBHH [4].

2. AHTpONoOreHHbIe BO3€HCTBHSA. Yenoseueckas JICSITECIILHOCTD, BKJIIOYas
IIPOMBIIIUICHHOE M CEIbCKOXO3SIMCTBEHHOE 3arps3HEHNE BOJOCMOB, a TakKe BBIpyOKa
BOJIHBIX PACTEHUM, TAaKKE€ OKa3bIBAET BO3JICMCTBHE HA JKOCHUCTEMY oO3epa bankam.
3arps3HEHHE BOJOEMA TSDKEIIBIMU METaJlIaMU, TIECTUITUAAMU M JIPYTUMU BPEIHBIMH
BEIIIECTBAMU MOXKET CHIXKATh YUCIEHHOCTh PhIObI, BKItOUas Oepiia.
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3. IepenoB n 6pakoHbepcTBO. HecMoTpst Ha cyliecTBOBaHUME OTpaHMUYEHUIN Ha BBUIOB
pBIOBI, OPaKOHBEPCTBO U HM30OBITOUHBIM BBUIOB INPOJIOJIKAIOT OCTaBAaThCS CEPHE3HOM
npo0sIeMoil 11 MOMyJ UM Oepina Ha o3epe. DTU (PaKTOPbI MPUBOJAAT K CHHXKEHHUIO
YUCJIEHHOCTU HE TOJBbKO Oeplla, HO M JAPYIMX BHJAOB pblO, YTO HapyliaeT OanaHc
DKOCHUCTEMBI 03€pa.

4. KimmaTtnuyeckue u3MeHeHus. ['11006anpHple M3MEHEHUSI KIMMAaTa TaKXe€ OKa3bIBAIOT
BIIMSIHUE Ha SKOcUcTeMY o3epa baiikaii, nu3MeHsst TeMepaTypy BOJAbI, €€ COJIEHOCTb U
apyrue (QakTopbl, KOTOpbIE MOTYT OKa3bIBaTh BO3CHCTBHE Ha MOMJIHUIO Oepiia.
[ToBbIIEHHE TeMIIEpaTypbl BOABI, HATPUMEDP, MOXKET BIMATH HA MPOLECCH HEPECTa U
pa3BUTHE JIMUYMHOK, YTO B JIOJITOCPOYHOU MEPCHEKTUBE CHUKAECT YUCICHHOCTH PHIObI
[5].

Jns crabuinu3anii ¥ BOCCTAHOBIICHMsI MOMyJsuuu Oepma Ha o3epe bankamn
HEOOXOUMO MPHUHATh KOMIUIEKCHBIE MEphI, HAIIPABJICHHBIE HAa COXPAHEHHE SKOCHUCTEMBbI
Bogoema. K unciy Takux Mep OTHOCATCA:

1. YcuiieHne KOHTpOJIsI 3a BBLIOBOM PbIObI. BBenenue Oonee crporux Mmep IO
KOHTPOJIIO 32 TPOMBICIOBBIM U  JIHOOUTENBCKUM  pPbIOOJIOBCTBOM — MOMOXKET
OpEeIOTBPATUTh U30BITOUHBIA BHUIOB U OPaKOHBEPCTBO, YTO MOJOKUTEIBHO CKaXETCs
Ha YHCJIEHHOCTH PHIOBHI.

2. MOHMTOPHUHI KayecTBa BOAbL. PeryispHbli MOHUTOPUHT 3arpsS3HEHUS BOJIBI
IIOMOKET OINEPaTUBHO BBISBIATH MPOOJEMbl U MPUHUMATh MEphI I YCTpPaHEHUS
MCTOYHHMKOB 3arpsI3HEHUS, YTO MOMOXKET YIYUIIUTh YCIOBUS AJI1 OOMTaHUS PHIOBI.

3. BoccraHoBjieHHe MecT Hepecta. BakHO yIenuTh BHHMaHHE BOCCTAHOBJICHUIO
MPUPOIHBIX MECTOOOUTAHUI U MECT HEpecTa sl Oepiia. ITO MOKET BKIKOYATh B ce0s
BOCCTAaHOBJICHHE BOJHOM paCTUTEIBLHOCTH W YJIYYIIEHHE KauyecTBa BOJbI B 3aJMBaX,
/i€ HEpEeCTUTCS phida.

4. UccaenoBaHusi ¥ MOHMTOPUHI NONYJASIUMHU. PerynsipHble HayyHbIE HCCIEIO0BaHUS
COCTOSIHUSI MOMYJISIUUM Oepliia, a TaK)keé MOHUTOPUHT YUCIEHHOCTH U 370POBbsI PIOBI
HOMOTryT 0o0Jiee TOYHO OLEHUTh TUHAMUKY MOMYJISIUN U IPUHUMATh CBOEBPEMEHHbBIE
MEPBL.

[Momynsimust Oepmia Ha o3epe bankam nepexxuBaer psg NpoOsieM, CBS3aHHBIX C
WU3MEHEHUSIMUA B 3KOCUCTEME BOJOEMA M aHTPOIIOT€HHBIMU BO3AeUCTBUAMHU. OJHAKO, NpU
YCJIOBUM KOMILIEKCHOIO TOJAXO0/Ja K OXpaHE SKOCHUCTEMbl O3€pa M YCWJICHHUH Mep IO
KOHTPOJIIO 32 BBUIOBOM PbIOBI, BO3MOKHO BOCCTAaHOBJICHHE YHMCIEHHOCTH Oepllia U JIPYTrux
BUJIOB pbiO. HeoOXxomumbl ycuius, Kak CO CTOPOHbI TOCYJAapCTBEHHBIX OPraHoB, TaK M
HAayYHbIX YUYPEXKIECHUU, YTOOBI MPEAOTBPATUTh JajlbHEHIIee YXYyAIIEHUE COCTOSHUS
HKOCUCTEMBI U COXPAaHUTh YHUKAJIbHOE IPUPOAHOE Hacaeaune o3epa bankari.
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YK 639.2/.3
Taraes ocxkan OcnanOexkoBrY
HaYaJIbHUK SKCIISAUIIMOHHOTO OTps/Ia
banxamckuit punmman HITL PX
(r. bankarm, Kazaxcran)

Kaoabliimanan Cast Kanayibl
HaYaJIbHUK SKCIEIUIIMOHHOTO OTpsaa

banxamckuit punmman HITL[ PX
(r. bankam, Kazaxcran)

KymaraeB EpkunOex EpukoBuu
TUPEKTOP

banxamckuit punuan HIIL[ PX

(r. bankam, Kazaxcran)

COBPEMEHHOE COCTOSIHUE HOMYJISILIAM )KEPEXA (ASPIUS ASPIUS
(LINNAEUS)) HA O3EPE BAJIXAII

AHHOTamusi: B cratbe paccMaTpuBaeTcs COBPEMEHHOE COCTOSHUE MOMYJIALHNH
xepexa AsSpius aspius Ha o3epe bamxari, oTHOM U3 KPYIMHEHITNX MPECHOBOIHBIX BOJOEMOB
HentpanbHoii A3uu. [IpoBefeH aHamu3 3K0JIOT0-0MOJIOTHYECKUX (PAaKTOPOB, BIMSIOLIMX Ha
YUCJIEHHOCTh U paCIpe/elIeHUE Xepexa, a TaKKe BbISIBIEHbI OCHOBHBIE YIPO3bl ISl €ro
nonyJisitun. OlleHeHbl aHTPONOT€HHbIE BO3JACUCTBUS, BKIOYas PhIOOJIOBCTBO, 3arps3HEHUE
BOJI0OEMA U U3MEHEHUS B TUAPOJIOTHYECKOM pexume. CTaThsl TaKKe OCBEIIAET NEPCHEKTUBbI
YCTOMYMBOIO YNPABJICHHUS M COXPAHEHHUs IMOMYJSILUHU KEPEXa B YCIOBHUAX COBPEMEHHBIX
JKOJIOTUYECKUX U3MEHEHUM.

UccnenoBanne uHaHCHUpyeTcss MHHHCTEPCTBOM CEIIBCKOTO XO03siiicTBa PecmyOmuku
Kazaxcran (I'pant NeBR23591095).

KiroueBble cjioBa: xepex, ozepo banxai, monysnsuus, ppl00JI0BCTBO, YPOBEHb BObI

Ozepo banxam, pacnonoxkeHHoe B Kazaxcrane, ABiseTCd OJHUM W3 KPYIHEUIIMX
MPECHOBOJHBIX BOJOEMOB MHpa, TJE BOAUTCSA pa3HooOpaszme phlOHBIX BHIOB. Cpean HHUX
0oco0oe MecTO 3aHMMaeT >kepex (Aspius aspius) — XMIIHAs pblda ceMmeicTBa KapHoBBIX,
KOTOpasi TPaJWIIMOHHO SIBISETCS OOBEKTOM CIIOPTUBHOTO PBHIOOJIOBCTBA M TpoMbIcTa. B
MOCIICAHNE JECATHIICTUS TIOMYJISIIMS JKepexa Ha banxarie crtankuBaeTcs ¢ psSAoM MpooseM,
00yCIIOBJICHHBIX KaK MPUPOAHBIMU U3MEHEHHSIMH, TaK U aHTPOIIOTCHHBIMH BO3JICHCTBUSMHU.
JtoT (dakT TpeOyeT Oojee AETAIBHOIO HU3yudeHUs U pa3pabOTKu 3(DPEKTUBHBIX MEpP IO
COXPAHEHHUIO U BOCCTAHOBJICHUIO MOMYJISIIUY.

bamxam  gBisieTCss TPECHOBOAHBIM ~ BOJIOEMOM C  OCOOOW  THAPOJIOTHYECKOM
O0COOCHHOCTBIO — BOZOpa3zesl 03epa JCNIUTCS Ha JIBE YaCTH: 3alaJHyl0, COJOHOBATYyI0, U
BOCTOYHYI0, mpecHyro [1]. Drta XxapakTepucTHKa CO37aeT OJIArONPHUSITHBIC YCIOBUS JUIS
pa3HOOOpa3HBIX BHUAOB pPbIO, BKIOUas xkepexa. OIHAKO W3MEHEHHUE YPOBHS BOJBI U
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TEMIIEPATYphl, & TAKXKE MOBBIIIECHUE COJICHOCTH B 3alaJJHOM 4acTU 03€pa MOTYT OKa3bIBaTh
BJIMSIHUE HA YCIIOBUS OOUTAHUS U Pa3MHOKEHHUS PHIOBI.

Kepex sBnsieTcss XUIIHOW pPBIOOH, KOTOpas MPEANOYUTAET BOJAOEMBI C OBICTPBHIM
TEUEHHWEM W YHCTOM BoAoW. B o3epe banxam mnomynsuus XKepexa CcoCcpelroTovYeHa
NPEUMYILECTBEHHO B MPUOPEKHBIX 30HAX M B MECTax, IJI€ BOJOEM HMEET YMEPEHHbIC
TeueHusi. OH aKTUBHO OXOTHUTCS Ha MaJbKOB M HEOOJBIIUX PHIO, YTO JEIAET €r0 Ba)KHBIM
3BCHOM B DKOCHCTEMeE Bojioema [2].

OcHOBHbBIE OCOOCHHOCTH OMOJIOTHM KepeXa BKIIOYAIOT HAIMYKUE YETKO BBIPAKEHHOTO
IEpHOJia HEpeCTa B KOHIE BECHbI — HAyaJe JIETa, a TaKKEe 3aBUCHMOCTb OT ONPEIEICHHBIX
AKOJIOTMYECKUX YCJIOBHUM, TakUX Kak TemIepaTypa BOJIbl, MHPO3PAYHOCTh U YPOBEHb
KHCIIOpOJAa. OTO JeNaeT NOMyJSLUUI0 YyBCTBUTEIBHON K HW3MEHEHUSIM SKOJOTHYECKUX
(haxTopoB.

CoBpeMeHHbIe TTPOOIeMBbl TOMYJISAIUMU Kepexa Ha o3epe banxail cBsi3aHbl ¢ pAIOM
(bakTOpoB:

o AHTpONOreHHbIEe BO3JAEHCTBHUA. YBEIWYCHUE WHTEHCUBHOCTU PBHIOOJIOBCTBA, Kak
CIIOPTUBHOI'O, TAK U1 KOMMEPUYECKOTO, MPUBOJIUT K CHUKEHUIO YUCIEHHOCTHU JKepexa.
Oco00eHHO ATO KacaeTcsl HEPECTOBBIX MUTPAIlUi, KOTJIa pbl0a CTAHOBUTCS YSA3BUMOM.

o 3arpsisHeHMe BOX0eMOB. [IpOMBINIUIEHHBIE UM CEIBCKOXO3AMCTBEHHBIE OTXOJBI,
cOpachiBaeMbleé B 03€p0, YXY/IIAIOT KauyeCTBO BOJbI, YTO MOXKET MNPUBOAUTH K
CHIKEHMIO YHCJICHHOCTH JKepeXa U JPYTUX BUJOB PhIObI. 3arps3HEHUE TAK)KE BIIHSIET
Ha KOPMOBYIO 0a3y JJIsl XMIIHUKOB.

o MH3meHenunsi B ruaposiorudeckom pe:xxkume. Konebanusi ypoBHs BOAbI U WU3MEHEHHS
TEMIIEPaTyphbl, CBA3aHHBIC C KIMMATUUYECKUMU M aHTPOIOTEHHBIMU (paKTOpaMu
(HampuMep, MCTOJB30BaHUE BOJBI JIJII OPOIICHUS), MOTYT HEraTUBHO CKa3aThCs Ha
OMOJIOTHH XKepexa, HapylIasi yCJIOBUS €ro HepecTa 1 KOPMOBOIO MTOUCKA.

o MHuTpoaykuusi 4y:xkabIX BUAOB. Hapsiny C ecTeCTBEHHBIMHU MPOIECCAMH, B 03€pe
banxam HabmonaeTcs KOHKYPEHIIMS MEXIY MECTHBIMUA U MHBA3UBHBIMU BUIAMU PbIO,
YTO MOJKET IMPUBECTU K YXYAIICHHUIO YCIOBUH JJIsI MECTHOM MOMYJISIIIUU KEPEXa.
JlaHHBIE O YMCIIEHHOCTH MOMYJIALIMM Kepexa Ha o3epe banxam B mocieIHHE TOJIbI

npotuBopedrBbl. C OJHON CTOPOHBI, HAOMIO/IA€TCA CHIDKCHHE YHCICHHOCTH >Kepexa, uTo
CBSI3aHO C YXYJLICHWEM 3KOJOTMYECKUX YCIOBUU, C JPYrol — B HEKOTOPBIX panMOHax
MOMYJISALKS TPOJIOJDKAET CYIIECTBOBaTh B CTAOMJIBHOM COCTOSIHMM. OpHako oOuue
TEHJICHIIUU YKa3bIBAIOT HA YXY/IIEHUE COCTOSIHUS MOMYJISAINH, YTO TpeOyeT BMEIIaTeIbCTBA
CO CTOPOHBI OPTaHOB OXPaHbI MPUPOIBI [3].

Jns ycToMumBOro ympasiieHUs TIOMyJisiuen skepexa Ha ozepe banxain HeoOXoauMbl
CJIEIYIOILUE MEPHI:

1. OrpanuyeHue pbIOOJOBCTBA B TEPUOALI HEpeCcTa, a TakKe BBEJACHHUE KBOT WU
3aMpeToB Ha BBUIOB OOJIBIIUX 0COOEH.

2. YaydllleHHe KadyecTBa BOJAbI ITyTEeM KOHTPOJIA 3a COpOCaMy TPOMBIIUICHHBIX U
CEJIbCKOXO3SIICTBEHHBIX OTXOJI0B B BOJIOEM.

3. BoccraHoB/IeHHE €CTECTBEHHBIX HEPECTHJIMIN JKepexa U JAPYTHX BUAOB pPHIO, a
TaK)X€ CO3JJaHHE 3alIUTHBIX 30H Ha BOJAOEMaX.
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4. MOHUTOPHMHI M KOHTPOJIb MOIYJSIUM C HCIOJb30BAHHUEM COBPEMEHHBIX METOJI0B
UCCIIEJIOBAHMSI, BKJIIOYAs TEHETUYECKUM aHaliu3 M CIYTHUKOBBIE TEXHOJOTHM IS
OTCJIE)KUBAHUSI MUTPALIUH.

5. O0Opa3oBarejibHble M HH(OPMALMOHHBIE NPOrPaMMBbl, HANpaBICHHbIE Ha
HOBBIIIEHHE OCBEIOMJIEHHOCTH pPBHIOOJIOBOB M MECTHBIX COOOILECTB O BaKHOCTH
COXPaHEHUs MOMYJISIHUH Kepexa U IPYTUX BUIOB PHIO.

[Momymsimust xepexa Ha o3epe banxam crajakuBaeTcss ¢ psAIOM Yrpo3, KOTOPbIE
TpeOyIOT KOMIUIEKCHOTO IOAXOAA K YNPABICHUID U COXPAHEHHIO 3TOrO BAKHOIO BUAA.
COoTpyIHUYECTBO YUYEHBIX, 3KOJIOTOB, PHIOOJIOBOB M OPraHOB BJIACTU SIBJISIETCS KIIFOUOM K
YCTOWYMBOMY Pa3BUTHIO PHIOHOHN (hayHBI O3€pa U COXPAaHEHUI0 OHMOpPa3HOOOpPa3Usl 3TOTO
YHHUKaJIBHOI'O BOJIOEMA.

Cnucok aureparypsl
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YK 574.583
Canbip6aeBa Haranbsa HukoJs1aeBHa
CTapIINK HAYYHBIA COTPYIHUK,
banxamickuit punuan TOO HIIL PX,
(r. banxar, KazaxcraH)

300II.TAHKTOH, KAK HHIUKATOP KAYECTBA BO/Ibl B WIP-
MAUTAHCKOU CUCTEME O3EP JEJIBTHI P. NJIE

AnHoTamusi: B pabote u3M0KEHbI pe3ynbTaThl HCCIEAOBAHUI 300IUIAHKTOHHOIO
coobuiecTtBa B o3epax Uitp-Maiitanckoil cucremsl nensThl p. Mite 3a 2024 r. IIpencraBieHsl
HauOoJee pacpocTpaHEeHHbIE BUBL. 1[0Ka3aHO KOJIMYECTBEHHOE PAa3BUTHE 300INIAHKTOHA 110
o3epam cucteMbl. OmnpeneneHsl JOMUHUPYIOIIME TPYIIBI M CTAaTyC O3€PHOM CHUCTEMBI.
JlaeTcsi OLleHKa KayecTBa BOJBI II0 IUIAHKTOHY HA COBPEMEHHOM JTalle ¢ NPUMEHEHUEM
MH(GOPMALIMOHHOTO UHIEKCa BUIOBOTO pa3HooOpa3us llleHHOHa U MHIEKCa calpOOHOCTH.

KiroueBble cJIOBa: 300IUIAaHKTOH, MHJEKC BHJOBOIO pa3zHOOOpa3us, HHIEKC
canpoOHOCTH, OMONIPOTyKTUBHOCTb, YHUCIEHHOCTh, OOMacca

Peka Wne, npu Bmanenuu B 03. banxam, oOpasyeT AenbTy TpEYyroyibHOM (HOPMBI,
momaapio 6osiee 70000 ra. ITpoToku B AenbTe 00pa3ylOT HECKOIBKO O3€PHBIX CHUCTEM, B
KOTOPBIX HEPECTSTCS PbIObI, OOUTAIONIUE KaK HEMOCPEACTBEHHO B BOJAOEMAaX JI€NbTHI, TaK U
murpupyromme u3 o3. banxam. Hitp-Maiitanckas cucteMa o3ep — OJIHa U3 COCTAaBIISIOLINAX
NENBTY U PACHOJIOKEHA B HI>KHEM TeueHuu p. Mne u ee nmporok. Bomoems! nenwstel p. Nimn
BCETJIa MPEJICTABISUIN OOJIBIIYIO IIEHHOCTh, KAK UCTOYHUKHU MPECHOM BOJIbI, YTO aKTyaJIbHO
JUIL COBPEMEHHBIX YCIOBUM, Tak ¢ JUIsi PBIOHOTO XO3SMCTBA, SBISSACH MECTOM
BOCITPOM3BOJCTBA W Haryjia OCHOBHBIX IPOMBICIOBBIX BHUJIOB phIO 03. banxam, cpemu
KOTOPBIX HET MCTHUHHBIX 300IUIaHTO(aroB. 300TUIAHKTOH, B OCHOBHOM, MOTpeOsercs
MOJIOJIBIO BC€X BHUJOB PHIO HA paHHUX CcTaausx pas3BuTus. Cpenu 300IJIaHKTOHHBIX
OpPraHW3MOB  BBISIBICHO HEMAJl0 BHUAOB-UHAMKATOPOB OPraHUYECKOTO  3arps3HECHUS
(campoOHOCTH) BOJIBI, KOTOpPBIC IMUPOKO HCIOJB3YIOTCS NpH OHOJOTHMYECKOM aHaJn3e
NUTHEBOU BOJIBI.

Haubonee uccnenoBaHHbIMU U3 BOA0eMOB Mitp—MalTaHCKOW CUCTEMBI SBIISIIOTCS TPU
o3epa — lllyb6apkyHan, babymmHoe u 03epo Ne 1 (6e3 Ha3BaHus1). B 300MIaHKTOHE CUCTEMBI
BecHOU 2024 r. ObUIO BBIABICHO 56 TaKCOHOB, M3 KOTOphIX 31 KojoBpaTka, 17 TakCOHOB
BETBUCTOYCHIX M 8 BECIOHOTUX pakooOpa3HbiX. KpomMe HUX B IJIAHKTOHE MPUCYTCTBOBAIH
(haxkynbTaTUBHBIC TUIAHKTEPHI — JIMYUMHKHA HACEKOMBIX, MOJUTFOCKOB, OCTPAKOIbl, HEMATO/IbI,
YEpPBU U JTUUUHKH PHIO.

OcHOBHO¥} (DOH COCTaBMJIM BUIBI C YaCTOTOM BcTpeyaemoctu 55,6—-100 % — Lecane (.
str.) luna luna Muller, Dissotrocha aculeata (Ehrenberg), Euchlanis lyra lyra Hudson,
Chydorus sphaericus (O.F. Muller), Alona costata Sars, A. rectangula Sars, Bosmina (B.)
longirostris (O.F. Muller), Paracyclops fimbriatus (Fischer).

[To ynCIEHHOCTH 300IUIAHKTOHA B 03€PHOM CHUCTEME SIBHBIX JIUJIEPOB HE OTMEYEHO —
JOJM BCEX OCHOBHBIX TPYMI JAOBOJBHO poBHbIE — 36,/-24-26,8 %. Ilo Ouomacce
JTOMHHHUPOBAIM 00€ TPYyHmbl PaKoOOpa3HbIX — BETBUCTOYChle C moner B 48,8%, rme
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HauOoJIbIlIee 3HAYCHUE WMMeN KpymHbI padok Polyphemus pediculus (Linne) (27,4 %) u
Becnonorue ¢ 40,8 %, rae npeobnagain MaIIue Bo3pacTHble ctaauu komenon (15,6 %)

(Tabmamma 1).

Tadauna 1 — KosimyecTBeHHOe pa3BuUTHEe 300ILIAaHKTOHA B HMiip—MaiTaHCcKOl
cucreme o3ep B 2024 roay

OcHoBHas rpynna
Osepo Betsucro- Bcero
Konosparku Becnonorue [Ipoune
yCBhIE
YUCIEHHOCTD, IK3./M°
[lly6apkyHan 1273 1127 930 407 3737
BaGyumnoe 993 3240 307 1037 5577
O3epo No 1 7400 1964 5820 1867 17051
B cpearten o 3222 2111 2352 1104 8789
O3CPHOH CHUCTCMC
Bromacca, mr/m®
llyGapkyHan 2,862 8,358 99,537 0,560 111,317
babymmHoe 2,214 51,735 28,770 1,577 84,296
O3zepo Ne 1 25,957 159,766 55,374 13,589 254,686
B cpenttem 1o 10,344 73,286 61,227 5,242 150,099
03CpHOH CUCTEMC
Hano ortmetuTh, u4TO OMONPOAYKTUBHOCTH Milp—MaliTaHCKOW CHUCTEMBI Ha

MPOTSKEHUHU PsAJia JIET HE MEHSUIaCh U OCTaBajach Ha OYEHb HU3KOM YPOBHE.

KauectBo Bombl o03ep Uitp—MalTaHCKON CHUCTEMBI OIEHUBAIM OUOJIOTUYECKUM
metoaoM no mkane P. KompkButiia 1 M. Mapccona B mogudukaruu B. Crnagedeka [1, 2, 3,
4] ¢ y4€TOoM BHUJOBOM CTPYKTYpPhl COOOIIECTBA MO CHMCKAM BBISIBICHHBIX OPraHU3MOB U
OTIPENICICHUEM CPEHUX MHJIEKCOB canmpoOHOCTH. Ha OCHOBE pacCYMTaHHBIX MHEKCOB ObLIH
OTIPEICJICHBI 30HbI 3arPs3HEHUS B BOJOEMaX.

[ToMmuMo HHMX NpUBENEHBI 3HAYEHUS MHJEKCAa BHUIOBOTO paszHooOpasus lllenHona—
YuBepa, Kak OJHOTO U3 OCHOBHBIX IOKa3aTeJed YMCTOTHI BOJA. bruoneHo3bl BojoéMa MOTyT
MMETh  pPa3IW4YHyl0  CTE€NEHb  CIO0XHOCTHM  IMOATOMY IS  OLIEHKH  CTENEHU
CTPYKTYPUPOBAHHOCTH OMOIIEHO30B MCTHONB3YyIOT dopmyny K. IlleHHOHa, ompenenstonryro
WH()OPMUPOBAHHOCTH CUCTEMBI [5]. B Bogoémax ¢ MOBBIIIEHHONW aHTPOMOTEHHON HArpy3KOH
(rpsi3ubie Bozbl) uHaeke IlleHHona—YuBepa Hike 1, B BogoéMax ¢ 4MCTOM Bomoi — 2—3 [6]
(Tabymna 2).

Tadamna 2 — Iloka3aresu 3KOJOTHYECKOro COCTOSIHMSA 300ILIaHKTOHAa B Hiip-—
Maiitanckoii cucremsl B 2024 1.

[Tpenen
[Toxazarens 3Hayenu | lllyOGapkynan | baOymmnoe Ozepo Ne 1 Bcero
s
Ypcao BUIOB, IIIT. obI1ee 25 29 35 56
UnceHHOCTD, 7K3./M° | cpesHee 3737 5577 17051 8789
Buomacca r/m® cpenHee 111,317 84,296 254,686 150,099
KonnuaecTBo BHI0B obmree 23 28 34 52
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WHJIMKATOPOB
Wupexc canpobHOCTH | MiN-max 1,21-1,35 1,34-1,47 1,27-1,31 1,21-1,47
(1) cpejiHee 1,28 1,40 1,29 1,32
onurocanpo0 | onmurocanpod | onmurocamnpod
. 0JIUrocanpoo
min-max -HbIC, YHCTHIC | -HbIC, YHCTHIC | -HBIC,

-HbIC, YUCTHIE
CrenieHb 3arps3HEHUS YHCTHIC
BozbI 1o IC onurocanpo0 | onurocanpod | onmrocamnpod

oJIurocanpoo

cpenHee -HbIC, YHCTBIC | -HbIC, YUCTHIC | -HBIC,
-HbIC, YUCTHIC
YHCTHIC
HNunexkc lllennona- min-max 1,05-1,41 2,23-3,31 2,16-3,38 1,05-3,38
Yusepa (H), 6ut/3x3. cpenHee 1,25 2,86 2,63 2,25
. 3arps;3HEHHBI

CreneHnb 3arpsi3HeHUs | MIN-Max p e YHCThIC YUCTBIC YUCTBIC
BOJIBI 10 UHCKCY

3arps;3HCHHBI
[llenHoHa-YuBepa cpeaHee . YHCThIC YHCThIC YHCThIC

CornacHo Tabiuipl 2 TMOKazaTelad HHJAEKCa CampoOHOCTH IO 03epaM CHUCTEMBbI
COOTBETCTBYIOT OJMTOCAapoOHBIM YHCTBIM BoAaMm. Bapuanusa uHIeKkca pa3HOoOpa3us
[IlenHOHa-YuBepa JOBOJBHO HIMPOKA, KJIACC KaueCTBa BOJAbI 03€PHOI CUCTEMbI HAXOUTCS B
MHTEPBAJE YNCThle—3arpsA3HEHHBIE BOIbI.

AHanu3upysl BBIIICU3IOKEHHOE, MOXHO CHENAaTh BBIBOJA, 4YTO IO PAa3BUTHUIO
300IUIaHKTOHa BOJbl MWiip—MailTaHCKOil cHCTEMBI MO CBOMM CalpOOMOJOTUYECKHM U
TpOoHUUECKUM TTOKA3aTEIISIM OJIFKE K OJIMTOCAITPOOHOMY KJTacCy YHCTBIX BOJ [6].
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Kangingakesel MaaguHa
«banbIK mapyambuIbIFEl FEUTBIMA-OHIIPICTIK OPTAIBIFB)
XKIUIC Apan punnanbIHbIH, Killll FBUTBIMU KbI3METKEPI

(Kazakcran, Kpi3putopaa K.)

Hcxaxos Faabimaxan KosgacOekyJibl

«banbIK mapyanbuIbIFEl FRUTBIMU-OHIIPICTIK OPTAJIBIFBD)
XKIIC Apan pumansl, KeIeH 11 0aTbIK

[IapyalIbUIBIFbI 36PTXaHACHIHBIH MEHT€PYIIIiCl
(Kazakcran, Kpi3bLnop/a K.)

Omap barteipOex MastikaapyJibl
«basbIK mapyanbuIbIFbl FRUTLIMU-OHIIPICTIK OPTAIIBIFBI)
XKIUIC Apan punranbIHbIH, Killll FBUTBIMU KbI3METKEPI

(Kazakcran, Kpi3puiop/a K.)

IHAPJAPA CYKOMMACBIHIAFBI KBIJIAHBAC
(CHANNA ARGUS)
MOMYJIAANASCHIHBIH JKAFJANBIH BAFAJIAY

AnHotaumusi. Makanaga Illapnapa cykoWMachIHAAFbl KbLTaHOAC OaJIBIFBIHBIH
Tapanybl OWOJNOTHSJIBIK KOPCETKINITepiHe COHBIMEH Karap, Cy aWlIbIHbIHA CHITaTTaMa
Oeputren. MonmimerTep JkuHay MakcaTbiHAa 2023  KbUIIAFbl  JaNalbIK  FBUIBIMU
OKCIICTUIIASITBIK 3€PTTEY JKYMBICTAPhl TAAAHBINT OasHIAIFaH. DKCIEAUIMSIIBIK KYMBICTAP
OapbichiHla KypMa ayiapnabiH kemerimeHn Illapmapa cykoitmaceiHma Oapibirel 41 maHa
KbLTaHOAC OAIBIFBI ayJIAHBIM JKOHE OJapFa OMOJIOTHSIIBIK TaJIIayJiap sKacall Ibl.

Tipex ce3nep: uxtuodayHa, KOCINTIK OalbIKTap, MOMYJSIMSA, OpTallla KOpPCEeTKIlll,
OMOJIOTHUSITBIK KOPCETKIIIT

[Mapnapa cykodimacet — TypkicTaH OOJNBICBIHIAFBI €H  YJIKEH  JKacaHbl
cykoiimanapaeiH Oipi. 1965-1968 >xpuinapsl Ceipaapusi ©3€HIHIH apHAChIH 0erey apKbLIb
canbpiHFaH. byriHri Tannga cykoiiMaHbIH >kaimbl ayaaHbl 90 MbIH Ta 0oJica OHBIH /2 MBIH
ra aymarbl 4 KocINTIK OaNbIK aynay ydackesnepiHe OemiHin OepuireH. OnbH imriHae Nel
y4acke ayaaHbl 8 MbIH ra, Ne2 yyacke - 16 MbIH ra, Ne3 yyacke - 24 MbIH Ta )xoHe Ned yyacke
- 24 mpIH ra aymakThl Kypaiiabl. CykokMala Heri3ri KOJJaHbUIATBIH ayJiay Kypajagapbl
KBUIBIMJIAp JKOHE CYy aWJbIHHBIH KeWOip ayaaHaapblHIa KypMa ayiap TaigagaHbLIajibl.
[ITapmapa cykomachkiHAa KOCINTIK OanbIKTapAbiH 12 Typl ke3aeceni. Onapra: cazaH, Kymic
MOHKE, TOpTa, ThIpaH, aK JOHMaHJad, akKMapKa, KbUIBIII, KAWbIH, KOKCEPKE >KOHE
UXTHOMACCAChl KOCIMTIK ayjayFa >KETIEreH IOpTaH, >KbUlaHOac, IMeMer Cekiiai OalbiK
TYpJiepi KaTabl.

CoHFbl KBUIAAPHl CYKOWMa aKBaTOPHUACHIHAA >KbUIAHOAC TOMYJISIUSACHIHBIH KU1
ke3zaecyi Oarikamanel. by Typ [llapnapa cykoiimaceinga anramt pet 1966 KbUThl Ke3MeCKEH.
Conan coH 1967 xpurnbIH Ky3 aiibiHIa Apajn TeHI31HIH TY3bUIBIFEI TOMEH ayaHIapblHIa
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(Kaparepen mpiranarbl) 500 maHa gapakrapel ayjaHfaH, OHBIH /5% -bIH €Ki JKa3JIbIK
napaxrap Kyparas. JKanmel Apan-Ceipaapus 6acceiininge 1960 sxpuinapsl xanmnai tapaina
Oacransr [1].

3eprrey OapbichiHIa OanbIKTapAbl ayJiayFa, apHailbl Y3bIHABIFBI 25 M, JKOHE TOp
ke3nept 18 - 100 MM apadblfblH KYpaWThIH KypMa ayjiap MaiJajaHbUIIbl. 3epTTey
HOoTHXKeciHAe Oapibirbl 41 skputanOac OanbiFbl JaHa ayiaHAbl. AylaHraH OajbIKTapra
JKaJMbIFa OPTaK IICTEMENIK HYCKAYJIBIKTap OOMBIHINA OMOJOTHSIBIK Talaayiaap Kyprizuial
[2, 3]. BambikTapabiH OHOJNOTHSIIBIK KOPCEKIIITEPI, aTall aWTKaHIa JXKachl, Y3bIHIBIFBL,
casiMarbl, OynbTOH OOWMBIHIIA KOHABUIBIFBI XkoHE T.0. kepceTkimTepi Excel kommbroTepik
OarmapiiaMachIHa caparnTaibl.

XKeutanbac Oanwirel (Channa argus) Illapmapa cykoimacbiHaa Mamblp aiibIHIA CY
teMriepatypachl +18+27°C apanbiFbiHaa ybulnbIpblK Imamansl (cypet 1). Coman coH miiae
albIHA OHBIH IIa0aKTaphIHBIH a0COJIFOTTI Y3BIHABIFEI 38-47 MM, ajl TaMbI3bIH OackiHaa S1-
67 MM xereni [1]. Bi3sOeH »Kypri3iireH FhIIBIMH-3EPTTCY JKYMBICTapbIHIA JKbIIAHOAC
MTONYJISITUSCHIHBIH alTapJIbIKTal 6ciMi OaliKa b,

17: 1 1'9.10‘; 2
il

Cypet 1 — Illapnapa cykoiiMachiH/Ia ayJIaHFaH >KbIJIaHOAC OaJTBIFbI

3epTTey HOTHKENEpiHE CoMKec >KbUlaHOAac JapakTapblHbIH Y3bIHABIFBL 43-62 cMm
apanbIFbIHAA, oNapiaelH Maccackl 981-3110 r geifinri apanbIKThl Kypazisl. JlapakTapasiH
OCBIFaH yKcac Ouojorusuiblk kepcerkimrepi (0,6-3,5 kr, M=1,67 kr) Ine e3eHninzeri
napakrapja na aHblkTayFad [4]. BajablkrapIblH kac KYpbUIBIMBI 5-7 JKbUIABIK JapaKTapMeH
KaMTBUIBIT, OJApIbIH apachlHIa OeCKbUIIBIK YiHip OackiMubuiblk (56,1%) kepcerri.
Cykoiimana 2022 >kbUIbl SKYPri3UIT€H 3epTTeyJieplie AapakTapAblH >Kac KYpbUIBIMBIHIA
epekienikTep Oaiikanael. OHma ay KypanjgapeiHaa 36 maHa gapakrap Ke3Aecim, OJIapJbIH
xKackl 3-5 Kac apaNbIFbIHIAFbl OajbIKTapMEH IIeKTelAreH. balbIkTap[plH apacbiHAa
OeCKBUIIABIK JapakTapAbiH yieci Oaceim (36,8 %) [5]. Tomeireipak Temenme Illapmapa
CYKOMMAChIH/Ia KE3/IECKeH JKbIJIaHOAC OAaNbIFBIHBIH OpTalia OWOJOTHSIIBIK KOPCETKIMITEPI
oepinred (kecte 1).

20
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Kecre 1 - Ilapaapa cyKOMMACBIHAAFbI KbLJIAHOAC OAJBIKTHIH OHOJOTHSJIBIK
KOPCeTKIIITEePIHIH opTama MIHIepi

Kepcertkimrepi 2Kac xarapsl
3 4 S 6 7
2022, n=36
l.em 37,0 40,0 917
Q,r 597,1 811,8 1930,2 ) )
F,M 1,18 1,27 1,34 - -
N 12 10 14 - -
2023, n=41
L cm 45,6 01,6 60,2
Q,r ) ] 1126,9 1686,5 2758
F, M - - 1,18 1,23 1,26
N - - 23 10 8
Ecxepmy: | — kytipvik Kanamoeincolz Y3uiHobiebl, Q - moavik caimaewt, M - opmawa
kopcemxiwi, F' - @yromon Ootivinuia Koyowliwlk unoexci, N - camvl

Kobinanbac OasbIFBIHBIH 0acka CyalJbIHAAPbIHIAFbl OWOJOTHSIIBIK KOPCETKIIITEP]
013111H 3epTTeynepimMiz0eH colikec keneni. Muicanbl, Kanmarail cykolMachIiHAAFbI 7 KaCTaFbl
JapaKTapiblH OpTallla Y3bIHJbIK-CaJIMaKThIK KepceTkimTepi 57,4 cMm xoHe 2360 r KyparaH
[6]. Llapmapa cykoWMaceIHAaFrel >KblTaHOAC YHipiHIH DyiIbTOH OOMBIHINA KOHIBLIBIK
KopceTKilmTepl 0acka cy albIHIapAarkl OKUIIEpIHEH alTapibIKTal KOFaphl jaeyre 0omaibl.
Cebe061 2022-2023 xbpuigapaarbl MOTIMETTEpIe COMKeC 5 JkacTarbl JapakTapaa oprama 1,34-
1,18 apanbIrblH Kypaca, e e3eHiHaer! ochl )KacTarbl napakrapaa oyi kepcerkim 0,71-0,76
Oipmiknen tekreiareH [7]. Byn cykoiimana >kpimaHOac y#ipi YIIH IKETKUIIKTI KOpPEK
0a3achIHBIH 0ap €KCHJIITIH oIS AC .

bepinren manimerrepai KOpbIThiHAbLIAN Kene lapaapa cykoiMachiHAAFbI KblIaHOAC
MOMYJISAIUSCH CAHBIHBIH apTHIIT HEMECE a3albIl >KAaTKAHIBIFBI TYpajdbl HAKTBI TYXKBIPHIM
xacay KublH. Ce0eb1, OyJ1 OaIBIKTBIH Ke371eCyl COHFbI 2 KbUlaa Oalikayia OacTaraH. O3ipre
3epTTEITeH KbUIAHOAC NapaKTapbIHBIH OMOJIOTUSIIBIK KOPCETKIITEPIH 3epTTey OaphiChIHIA
O0acka cyaWJpIHAApJaFrbl MOMYIUSAIUSJIAPIHAH CaJBICTBIPMAIbl  TYPJE€ KOPCETKIIITEPI
OipiraMa >korapbl eKeHAIrH OaiikarTel. COHbIMEH KaTap napakrapAbliH DyabTOH OOWMbBIHIIA
KOHJIBUIBIK KOPCETKIIITepl Oenriti O0ip TYpaKkThl JEHIei1e caKTal bl TYPFaHIbIFbIH aHFapyFa
6onanpl. XKeutanbac nomynusiusicbiHbiH [{lapnapa cykoiiMackiHaarsl nxTuodayHara KaHaam
na Oip ocepiH aHBIKTay YIINH, KbUJI CaWbIH KbLJIAHOAC MOMYJUSIUSICHIHBIH KaFIalbiH
3epTTel, YHeM1 OaKpliayaa YCTay KaKeT JIeT CaHaWMBI3.
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Kaoabiiimanan Casat KanaryJibl
HaYaJIbHUK HKCIETUIIMOHHOTO OTpsiAa
banxamickuit punuan TOO «HIIL PX»
(r. banxamr, Kazaxcran)

KymartaeB Epkbintoex EpukoBu4
TUPEKTOP

banxamckuit pumman TOO «HIIL] PX»
(r. banxam, Ka3zaxcran)

OLHEHKA COCTOAHUA NONYJIAIIUA 3SMEEI'OJIOBA B O3EPE
BAJIKALI

Annorauus: IIpoBeaennble wuccnenoBanuss B nepuon ¢ 2020 mo 2024 ropwl
MO3BOJIMJIM OCYHIECTBUTh AaHAJIW3 TEKYIIETO COCTOSHUA 3MEErojioBa B 03epe bankarr.
[TonydeHHble JaHHBIC CBUACTEIBCTBYIOT O CTAOWJIBHBIX OMOJOTMYECKUX TOKa3aTeIsIX
JAHHOW TIOMYJSIIMM M BBICOKOM YPOBHE €€ IUIOJOBUTOCTH. Ha OCHOBE mOIy4YeHHOM
nH(pOpMaIUU, MOXKHO CJIeJIaTh BBIBOJ] O BO3MOKHOCTH YBEJIMYEHUSI 00BEMOB PHIOOJIOBCTBA
JAHHOTO BHJA. 3HAYWUTEJIBHOE YBEJIMYEHUE YHUCJICHHOCTH 3MeerojioBa p peke HMie
HEeXXeJlaTeJIbHO, TaK KaK 3TO MOXET IIPUBECTH K HAPYIICHUIO SKOJIOTMYECKOro OaaHca.

UccnenoBanne duHaHcupyeTcss MHUHUCTEPCTBOM CEIIBCKOTO Xo03siiicTBa PecmyOmuku
Kazaxcran (I'pant Ne BR23591095).

KiawueBbie ciaoBa: O3sepo bankaii, 3meerosioB, JjuHA, Macca, WHAUBUAYaIbHas
IUIOJIOBUTOCTh, BO3PACT

Bseoenue. Amypckuii 3meeronoB (Channa argus Cantor 1842) — akkiMMmaTH3aHT,
cinyyaiiHo nonaBmuid B Mnu - banxaiickuii 6acceiiH npu 3apblOJIEHUHA MOJIOJBIO KapHOBBIX
BUJIOB PbIO OAHOTO W3 MPYJOB I'. AIMaThl. 3a IPOLIEAIINNA TPOMEKYTOK BPEMEHH OH yCIIen
pacnpoCTpaHUTHLCS KaK M0 BCEMY BoJoXpaHuiuiny Kamiaraii, Tak ¥ o BoJgoemMam JeJbTHI p.
Nnu n o3. banxam. B HmwkHem Tedenun p. WMnum B3pocible 0cOOM 3MeEerosnoBa €IUMHUYHO
CTaJu BCTpEYaTbCsl B NMPOMBICIOBBIX yioBax ¢ 2009 r. B Hacrosiiee Bpemsi 3MEEr0JIOB
ABJISIETCSI TIPOMBICIIOBBIM BHJIOM, OOWUTaeT B MeCTax, TIJie pa3BUTa BbICIIAS BOJHAs
pactutenbHOCTh [1]. Llenb uccnenoBanuss — ENbIO MPOBEACHHOTO HCCIICAOBAHMS SIBIISICTCS
OLICHKA COCTOSIHUS MOITYJISILIMK 3MEEroioBa B o3epe bankami.

Mamepuan u memoowi. CO0Op M aHaIU3 MaTepuana MPOBOAWICA MO OOLIETPUHSATHIM
MeToauKaM. {7 oTyioBa phIO HMCMONB30BAICA MOCTOSHHBIA HAOOp CTABHBIX KallPOHOBBIX
cereit stuem ot 16 1o 100 mm (Bcero 15 ceteit mo 25 m) [2]. Bo3pact peib onpenensiu 1o
gemryto no wmetonuke H.M. UYyrynosoit [3]. buonormdeckuit aHanm3 NpOBOAMIA TIO
metoauku [Ipasaun U.®@., 1966 u Hockos A.C., 1956 [4,5]. lns 0603HaueHHUs TOKa3aTeeH
UCTIOJIb30BaHBI CIICAYIONIME CUMBOJIBL: | — cTanmapTHas mmHa (cM), Q —mosHast macca (T), (
— Macca Tena 0e3 BHyTpeHHOCTeH, Fulton — kosddumnuent ynuranHoctH 1mo DynbToHY.
Craructuueckass o0paboTKa MEPBUYHBIX JAHHBIX MPOBEJEHA YHUBAPUAHTHBIM METOAOM IIO
crangaptHoii cxeme [6]. Jlns 0003HAYEHUS] CTATUCTUYECKUX ITOKA3aTeNed HCIOJIb30BaHbI
CHUMBOJIBI: MIN — MUHUMYM, Max — MaKCUMyM, M — cpefiHee 3HaueHue.
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Pezynomamsr u obcysxcoenue. B nuHaMuKe BO3PACTHOTO COCTaBa 3MEEroJioBa 3a
ananusupyembid miepuos; (2020-2024 rr.) B 03. banmkam mpocMaTpuBaroTCs paclIUpECHHE
BO3pacTHOro psiaa, HauuHas ¢ 2020 r., mpy 3TOM MEXroJ0BbIEe (DIIOKTyaIluu pa3indHbIX
BO3PACTHBIX TPYIIIMPOBOK TOKAa €lle He3HAYyuTeNbHbl (Tabiuua 1). MOXXHO OTMETUTH B
JUHAMUKE JIeT JOMHHHpPOBAaHUE 4-X JIETHUX PbIO, YTO BIOJHE 3aKOHOMEPHO, TaK KaK 3TO
BO3pacT MacCoOBOT'O IMOJIOBOTO co3peBaHus 3MeerosioBa. B 2024 r. B ynosax npeobnaganu 4 u
6 nerane poIOBI — B cymMme 80 %, KOTMYECTBO BBUIOBIEHHOTO 3MeerosioBa (10 3k3.) ObuI0
caMblM HHU3KHM 3a TIOCIEAHHE 5 JIeT, BO3MOXXHO 3TO CBSI3aHO C WHTCHCHU(PHUKAIUEH ero
T0OBIYH TI0O PEKOMEHTyEMBbIM TOBBIIEHHBIM KO3 PUIMEHTaM U3BATHS I PEryJIUPOBAHUS
YUCJIIEHHOCTH BUJa B OacceiiHe.

Tadauua 1 — /IunaMuka BO3pacTHOr0 COCTaBa 3MeeroyioBa, %

Bospact Lon
2020 2021 2022 2023 2024
3 8,3 8,3 6,2 - -
4 33,3 8,3 50,0 30,0 50,0
&) 8,3 16,7 18,8 30,0 -
6 25,1 16,7 6,2 10,0 30,0
7 16,7 33,3 6,2 15,0 20,0
8 - 8,3 12,6 10,0 -
9 8,3 8,4 - - -
11 - - - 5,0 -
Hroro 100 100 100 100 100

[TomoBo3pensiM 3MeerosoB B 03. baikaml cTaHOBUTCS B BO3pacTe S5 JET, B Macce
co3peBaeTr B 6-Tu JieTHEM Bo3pacTe. B HayuHbIx ynmoBax 2024 r. COOTHOIIEHHWE CAMOK M
camuoB Obuto 1:1,5 ¢ 3amMeTHBIM MNPEUMYIIECTBOM CaMOK, IOBEHAJIbHBIE OCOOHU
OTCYTCTBOBaJH (Tabyuia 2).

Tabauna 2 — JlunHaMmuka COOTHOLIEHHUS MMOJIOB 3MeerosioBa B 03. baakam, %

Ilon Lon
2020 2021 2022 2023 2024
CaMka 58,3 70,6 56,2 62,5 60
Cawmern 41,7 29,4 37,6 37,5 40
IOBenanbHbIE - - 6,2 - i
KommaectBo, 9K3. 12 34 16 24 10

[11010BUTOCTS HA PA3IMYHBIX Y4YacTKax o3epa kosebamack oT 25,0 mo 66,7 Thic.
UKpUHOK, B cpeaHemM AUII cocraBuna 49,2 Thic. uKpuHOK (Tabmnuia 3).

Taoauna 3 — Il1og0BUTOCTH 3MeerosioBa B 03. bajikami, ThIC. HKPHHOK

Ton Bospactras rpynna, get Cpennsis
5 6 7 AUNIT
2021 - 25,0 38,2 31,6
2022 - 58,6 21,2 39,9
2023 - 58,9 66,3 62,6
2024 - 59,2 66,7 62,9
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CpenHue 3HaYeHMs] OCHOBHBIX OMOJIOTHYECKUX ITOKa3zaTesel 3meerosnona o3. bankau,
€ro TEMIl pocTa 3a IOCIEeNHUE 5 JeT NIpeAcTaBieHbl B Tabmumax 4, 5. B memom stH
XapaKTEPUCTUKHU U3MEHSIOTCSI B 3aBUCUMOCTH OT KOJIMYECTBA IMOMMaHHBIX PbIO, BO3PACTHOM
CTPYKTYpbl 3MEErojioBa B CETHBIX BBIOOpPKaX HAy4YHOIO JIOBa. B CpaBHUTENIBHOM acHeKTe
U3MEHEHUsI B OMOJIOIMYECKHMX IIOKa3aTeNIIX 3a OTHOCHUTEIBHO HEOOJBIION MPOMEXYTOK
BPEMEHM JUIA TAaKOr0 AKTMBHOIO XMIIHUKA MOXHO IIPU3HATh HE3HAYUTEIbHBIMHU.
Yeemuenne AUII roBopuT 0 HOBOM BHUTKE HAapallMBAHUS YMCIEHHOCTH 3MEETOJIOBA B 03€PE
Y YMEHBIIEHUH CPOKA U Pa3MEPOB PbIO, TOCTUTILIUX MOJOBOrO CO3PEBAHMUS.

Taoauna 4 — JlunaMmuka 0MoJ10rHuecKuX nokasaresieid 3MeeroJiosa B 03. baakam

Cpenuss Cpenuss YHOuTanHOCTh IO Cpenmss Cpennuii Konmuectso,
T'on AWNII, TrIC. BO3pacT,

JUIMHA, CM Macca, T QynbTOHY JK3.

UKD. JIET

2020 54,9 2332 1,27 17,3 5,4 12
2021 55,3 2245 1,20 31,6 7,0 12
2022 48,5 1468 1,19 39,9 50 16
2023 49,7 1562 1,18 62,6 57 20
2024 48,5 1440 1,21 62,9 5,2 10

Tabanua 5— Temn JTUHEITHO—BECOBOT0 POCTa 3MeeroJioBa B 03. bajakam

Toxazarer Bospacr, et
Ton b,
eM/r 3 4 5 6 7 8 9

2020 JUIMHA 41 455 54 60 65,5 - 71

Macca 895 1163 1894 2862 3646 - 4660
2021 JUIMHA 35 43 50 55,5 59,8 66 71

Macca 510 951 1470 1882 2625 3783 4510
2022 JUIMHA 35 43,3 50,2 54 58 62,5 -

Macca 474 994 1451 2013 2300 2969 -
2023 JUIMHA - 42,5 46,6 49,5 56 60,5 72

Macca - 898 1234 1388 2045 2617 4305

JUIHA - 436 - 52 55,5 - -
2024 Macca - 956 - 1715 2240 - -

3axnouenue. YxazaHHble OWOJOTMYECKHME XapaKTEPUCTUKH, O€3yCIOBHO, MEHEe
BBIPAKEHBI 110 CPABHEHUIO C TAaKOBBIMU U3 03epa bankamn u genbtel peku Mnu, 4To BrosiaHe
OKHJIaeMO, TaK KaK B pYyCJIOBOM 0OJACTH NPeo0Iafa0T HEMOJOBO3PEIIbIe 3K3eMILISAPHI
3MEEerosoBa, a HaJM4he KOPMOBBIX PECYPCOB OCTABIISIET JKEATh JIyUILIETO
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YK 597
Kaoabiiimanan Caar KanaryJabl
HaYaJIbHUK HKCIETUIIMOHHOTO OTpsiAa
banxamickuit punuan TOO «HIIL PX»
(r. banxamr, Kazaxcran)

BUOJIOT'MYECKUE ITOKA3ATEJIA NNOITYJALHNN COMA (SILURUS GLANIS
LINNAEUS,1758) B PEKE WJIN

AnHoramusi: IIpoBeleHHBIE WCCIICIOBAHUS ITO3BOJWIM OCYIICCTBUTH aHAIIN3
TEKYIIETO0 COCTOSIHUA coMa B peke Mne. IlomydeHHbIe NaHHBIE CBHICTEIBCTBYIOT O
CTaOWJIBHBIX OMOJIOTHYECKHUX ITOKA3aTeIsIX JTaHHOW IIOMYJIAIIMA M BBICOKOM YpPOBHE €€
mI0M0BUTOCTH. Ha ocHOBe momydeHHOW wuWHGOPMAIMK, MOXXHO CHeJlaTh BBIBOJ O
BO3MOKHOCTH YBEIIMYEHUS 00bEMOB PHIOOJIOBCTBA TAHHOTO BH/IA.

Uccnenosanne uHaHncupyeTcss MUHUCTEPCTBOM CEJILCKOTO XO03siiicTBa PecmyOnuku
Kazaxcran (I'pant Ne BR23591095).

KiarwueBsble cinoBa: Pexa Une, com, onuna, macca, uHOUBUOYAIbHAS NI000BUMOCHD,
603pacm

Beeoenue. Com oObrunbiii (Silurus glanis Linnaeus, 1758) akkiuMmaTu3upoBaH B
banxam-Unuiickom Oacceline, KyJa momnal ciaydyailHO B KOJUYeCTBE 23 9K3. MPU MEPEBO3KE
cynaka B 1957 r. u3 p. Ypan. IlpaBma, ectb MHEHHE HE TMOJyYHUBIIEE B JaJIbHEHIIIEM
MOATBEPAKACHUA, YTO coM monai B banxam u3 yctes Ceipaapes. B 3anagnom banxaiie u B
nenpTe Mnm cran nomaaate B opyaus joBa ¢ 1961 r., ecte B H>kHEM TeueHnn p. Kaparai.
Paccenuiics o Bcemy o3epy, B p. Mnu 10 p. YapbiH, BO3MOKHO, U BbllIe. Kak BUAHO, COM HE
n3beraer cosjoHoBarod Bonabl (Bocrounslii banxaimr), HO NOpeaNnovYMTAET MPECHYIO.
BcerpeuaeTcss B OCHOBHOM B ONPECHEHHBIX NPEIYCTHEBBIX YYaCTKax pEK, B MPOTOKAX,
JIEeIBTOBBIX 03€pax, pexe B OTKPhITON yacTu o3epa. B Oacceitne banxama (o3epo, AenbTa, p.
Nnm) BcTpeuarotest ocoou maccoit 10 100 kr. O1HaKo OCHOBY YJIOBOB IO YHUCIEHHOCTH BE3/Ie
COCTaBJIAIOT ropas3ao Oosiee Meinkue poiObl. JnuaHON a0 100 cM m maccort nol0 kr [1].
[{enpr0 MPOBEAECHHOIO UCCIEAOBAHUS SIBISIETCS OLIEHKA COCTOSHUSA NMOMYJISILUKA COMa B PEKe
Nom.

Mamepuanvr u memoosi. COOp M aHAJIW3 MaTepHalia IPOBOAUICS MO OOLIECHPUHSATHIM
MeToaukaM. J[7s oTioBa phIO MCIMOJIB30BAJICS TMOCTOSHHBIM HA0Op CTaBHBIX KalPOHOBBIX
ceteit stuen ot 16 10 100 mm (Bcero 15 cereit mo 25 m) Bo3pacT pei0 onpenensiiy 1mo 4entyro
no meromuke H.M. YUyryHoBoil [2]. buosorudeckuili aHanu3 MPOBOAWIM IO METOAMKHU
[Mpapmua U.®., 1966 u HockoB A.C., 1956 [3,4]. Hdus o06o3HauYeHUs IMOKa3aTese
MCIIOJIb30BaHbI CIEAYIONINE CUMBOIIBL: | — crannapTHas nnuHa (cM), Q —nonHas macca (T), q
— Macca Tena 0e3 BHyTpeHHOCTed, Fulton — koaddunuent ynuranHoctH 1mo DynbToHY.
Craructuueckass 00paboTKa MEpBUYHBIX JAHHBIX MPOBEEHA YHUBAPUAHTHBIM METOAOM IIO
crangaptHor cxeme [5]. Jlns 00o3HAYEHUS CTATHCTUYECKUX MOKa3aTeNeH WCIOJIb30BaHbI
CUMBOJIBL: MIN — MUHUMYM, Max — MakCUMyM, M — cpeJiHee 3HaueHue.

Pesynomamer u obcysxcoenue. B peke Mne com B Hayunbix yioBax 2016-2024 rr.
MPUCYTCTBOBAJI B €IMHHUYHBIX 3K3EMIULIPAX, I[OATOMY IPOBECTH aHAIU3 W3MEHEHUM
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BO3pAcCTHOM CTPYKTYphI BUa B 3Toi yactu Mie—bankanickoro 6acceiina He MpeACTaBiIsieTCs
BO3MOXHBIM. Tak 3a TMepuoJl BECEHHE-JIETHUX MCCIICIOBaHUNA 3a aHaJIU3UPYyEeMbIH
IPOMEKYTOK BPEMEHHU B CETHBIX BHIOOPKAX CTaBHBIX U CIUIABHBIX CETEH COM MPUCYTCTBOBA
B kosmuectBe 1-2 ocobu. Com B menbre p. Mie, kak U B pyclIOBOM 4acTH, BCTpEUYaeTcs B
HeOoupIMX koymuecTBax. B 2016—2017 rr. B 03epHBIX cuUcTeMax, Kak U Ha 03. bankarr,
HaOJI0/1aJIOCh yBEIMYEHUE MPOIEHTAa HEMOoJ0BO3penbiX prid (o 50 %), mpu cokpaiieHuu
JIOJI CTapIIeBO3pacTHOro coma (tadmuua 1). Pazmep Bo3pacTHOro psisl B JUHAMUKE JIET, KaK
MPaBUJIO, HE IPEBBIIIAET 5S—6 TeHepalnil.

Taﬁ.lmua 1- I[I/IHaMI/IKa BO3pPacCTHOIro cocraBsa coMa B JA€JIbTEC PEKH Hne

Ton
Bospact =575 2017 2018 2019 2020 2021 2022 2023 2024
1 _ _ ] ] ] ] - - 40,0
2 25,0 308 - - 125 - 83 - -
3 25,0 153 40 50,0 125 125 16,7 16,6 -
4 25,0 30,8 - - 25,0 25,0 16,7 333 -
5 125 77 - 125 125 125 16,7 16,7 20,0
6 - - 6,6 - - 125 25,0 16,7 20,0
7 - 77 6,6 - - - 83 - -
8 - - 133 - 25,0 - - - -
9 125 77 133 - - 25,0 - - -
10 - - 20,2 12,5 - 125 - - 20,0
11 _ _ ] ] 125 - ] 167 ]
12 - - - 12,5 - - a - -
13 _ _ - 12,5 - - 83 - -
Htoro 100 100 100 100 100 100 100 100 100

B texymem 2024 t. ObUTO BEUTOBIICHO S5 9K3. coma B Bo3pacte 1, 5-6, u 10 jet. Bee ato
TOBOPUT O HEBBICOKOW UMCICHHOCTH COMa B JEJbTOBBIX BOJOEMAaxX, YTO SIBJISETCS
PE3yIbTATOM UHTEHCUBHOTO CIIA00KOHTPOIUPYEMOTO BBIJIOBA (JIFOOUTENHCKOE PHIOOIOBCTBO,
W T.J.) OTOrO IIEHHOTO BUJIa B JAHHOM peruoHe, XoTs HaumHas ¢ 2012 r. mpombicioBoe
prIO0IOBCTBO B AenbTe p. Mne 3ampemnieHo. B nenbre p. Une BnepBbie mM0I0BO3pEIbIM COM
CTAHOBHTCS HA MATOM TOJly KM3HU IpH JJIMHE Tena He MeHee 60 cM. [loHOCThIO co3peBaeT
B Bo3pacTe 6 moyiHbIX jJeT. COOTHOIIEHUE MOJIO0B B HAay4uHbIX yjoBax 2024 r. cocrasisuio 1:2
¢ mpeobaganueM caMioB (Taduma 2).

Tadauna 2 — JIluHaMuKa COOTHOLIEHHUS M0JI0B coMa B aeibTe p. Uie, %

T'on
Hoxn 2016 2017 2018 2019 2020 2021 2022 2023 2024
Camka 25,0 38,4 53,4 62,5 75 50,0 61,5 16,7 20
Camert 25,0 30,7 46,6 25 12,5 50,0 30,8 50 40
IOBenanbHbIE 50,0 30,9 - 12,5 12,5 - 7,7 33,3 40
KomnuectBo, 3K3. 8 13 15 8 8 14 13 6 5

Hepect coma B nenbre p. e B 3aBUCHMOCTH OT MOTOJAHBIX YCIOBUN MPOUCXOJUT B
Mae — Hayaje MIOHS, BBIMET UKphI enuHoBpeMeHHbId. B 20182022 rr. AUII coma B aenbTe
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BapbHUpOBaJia B npesenax 5,3 ThIC. MKPUHOK Y S5-TH JeTHUX poid u 103,5 Thic. nkpuHOK y 11-
JICTHHX COMOB (Tabuia 3).

Taoauna 3 — IlnogoBUTOCTH COMa B AesbTe p. Wiie, ThIC. UKPUHOK

Ton Bo3spacrthas rpynna, get Cpennsis
3 &) 6 7 8 11 AUII
2019 - - 29,7 - 89,0 - 59,3
2020 - - 30,1 -- - - 30,1
2021 - 23,6 - - 73,9 103,5 67,0
2022 13,1 5,3 13,8 32,2 - - 155

B 2024 r. u3-3a MaJIbIX KOJMYECTBEHHBIX BBIOOPOK MOJIOBO3PENBIX CAMOK COMa B3STh
poObI UKPBI Ha IUIOJOBUTOCTh HE MPEICTABISIOCh BO3MOXKHBIM. B nenbre p. Uie cpennue
MOKa3aTeNd JJIMHBI U MaccChl Tela, TEMIA POCTa, YIIUTAHHOCTA COMa BCErja ObLIM Jydlle,
yeM Ha 03. bankami, oAgHako, Takk€ Kak U B O3€pPHOM YaCTH, OHU CTAJIM MOCTENEHHO
CHWKAThCS B CBSI3M C COKpAUIEHUWEM OOIIEHl YMCIEHHOCTU 3TOr0 XMIIHHUKA B JEIbTOBBIX
BojioeMax (Tabyuiml 4, 5).

Taoauna 4 — /InunaMmuka 6M0JJOrHYeCKUX NMOKa3aTeaed coma B aejabTte p. Uie

Ton Cpenusis Cpenusis YnuTaHHOCTb A(;IIDI?II,H;:; Cpennuit Kommnuectso,
JUITMHA, CM macca, T 1o OynbToHY HKp. BO3pacT, JIeT 9K3.
2016 55,6 1915 0,86 52,8 4,0 8
2017 53,6 1766 0,88 41,1 3,9 13
2018 62,8 2459 0,99 37,5 6,3 15
2019 66,3 3531 0,89 59,3 7,0 8
2020 65 2373 0,84 30,1 6,2 11
2021 60,1 2041 0,89 67,0 5,2 14
2022 58,9 2315 0,86 155 5,2 13
2023 57 3478 0,88 - 53 6
2024 51,8 2157 0,89 - 4,6 5

Taoauua 5 — Temn JiMHEeTHO—BECOBOI0 pocTa comMa B aeibre p. Uie

Tox I lokazarenn, Bo3zpacr, aer
cM/T 2 3 4 5 6 7 8 9 10 11 12 13
2016 JUIMHA 385| 49 | 575 | 64 - - - 91 - - - -
Macca 535 | 1003 | 1350 | 2188 - - - 7357 - - - -
2017 IUTAHA 359 | 48 | 57,7 | 65 - 71 - 90 - - - -
Macca 508 | 1005 | 1667 | 1665 - 3375 - 6210 - - - -
2018 IUTAHA - 475 - 62 | 66,6 - 76,5 | 80,6 - - -
Macca - 930 - 1981 | 2592 - 3947 | 4557 - - - -
2019 JUTAHA - 477 | 56 - - - - - 83 - 92 104
Macca - 948 | 1710 - - - - - 4805 - 8200 | 9745
2020 JUINHA 36 47 | 585 | 62 - - 74 - - 90 - -
Macca 420 | 870 | 1742 | 2272 - - 3042 - - 5855 - -
2021 IUTAHA - 47 52 | 61,5 - - - - 85 - 98 -
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R
Macca - 1063 | 1281 | 2010 - - - - 5215 - 8085 -
2022 IUTMHA 27 | 40,7 | 48,7 | 58,3 | 65,7 - 78 - - - - 110
Macca 155 | 645 | 954 | 1631 | 2741 - 3600 - - - - 10000
2023 IUTMHA 33 - 48 50 - - - - - 105 - -
Macca 301 - 920 | 1240 - - - - - 9380 - -
2024 JUTHHA 23,5 - - 50 65 - - - 97 - - -
Macca 129 - - 1096 | 2175 - - - 7255 - - -

3axnmouenue. CoM OOBIYHBIN oOuTaTeNnb B 00eux dYacTsax 03. bankam v HU30BUH P.
Une. [lpuuem B mocieaHue ToAbl 3TOT BHUJ Oojee 4aille CTajl BCTPEYaThCs B BOCTOYHOM
4acTH 03€pa, YTO CBSI3aHO, MO-BUAMMOMY, C OOOCTPHBIICHCS MHUIIEBOW KOHKYPEHIIMEH CO
3MeerosioBoM B 3aragHoMm bankamie. buonornyeckoe cocTosHUE MOMYJISIMKM OaKAIICKOTO
coMa HeJlb3sl PU3HATh CTAOMIIBHBIM U YK€ JaBHO BBI3BIBACT 03a00YEHHOCTD.
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Omap barteipOex MajikaiigapyJibl
KIiIIl FBUIBIMHU KBI3METKED,
«baJjbIK 1MapyanbUIbIFbl FRIIBIME OHIIPICTIK OPTAJIBIFBI)
KIUIC Apan punuansi,

(Ke13putopa k., Kazakcran)

Kangingakesel MaaguHa

KiIlli FRUTBIMHU KBI3METKED,

«banbIK mapyanbuIbIFEl FITBIMUA OHIIPICTIK OPTAJIBIFBD)
XKIIC Apan punuansl,

(Ke13putopa k., Kazakcran)

CbIPJAPHUSA O3EHIHIH UXTUOPAYHACBIHBIH BUOAJTYAHTYPJIII'T

AnHoTamusi. bepumren wmakanaga  CelpAapbs  ©3€HIHIH —~ MXTHO(ayHaChIHBIH
ounoanyantypiairi 2024 >KbUIFbl JajalblK FBUIBIMA JKCIEIUUUSIBIK 3€PTTEY KYMBICTAPHI
HoTWXeciHAe Tajaanbin OepuireH. Kpi3puiopna xone TypkicTan oOibIcTapbl ayMarbIiHAAFbI
Colpnapusi ©3€HIHIH JKEpriTikTI JKoHE Oerne OanblK TYPJIEpIHIH CTaHIMsUIap OoMbIHIIA
KypaMbl >KOHE OJIapJIblH CaHJIBIK KOPCETKIITepiHe cumnarrama OepuireH. JXyprizuiren
3epTTEy HOTHXKEJEpPIHE COMKeC, Cy alJIbIHHBIH >KePriuTiKTI MXTUO(hayHa OKUIIEPIHIH CaHbI
Oerje TypJiepAeH 0achIM €KEH/IIT aHBIKTaIFaH.

Tipek ce3aep: Coipnapus e3eHi, abopureHai uxtuodayHa, 0erae Typiaep, Cy aibH.

Kipicne. Coipnapus e3eni OpTtanslK A3usaa eH ipi o3eHaepiH 0ipi O0JIBIT TaObLIaIbI
KoHe OIpHeIle MEMJICKETTEp/IIH ayMarbiHaH arbin otei. Kazakcran aymarbinaa Ceipnapus
e3eHiHe Kenec, Kypkenec xoHe Apbic e3eHAepiHeH cy Kyibutaabl. Celpaapusi ©3eHi
[Mapnapa cykokimaceiHaH Oactan Kimi Apan TeHI3iHAErl carachlHa JCHIHTT Kbl
Y3bIHABIFBI IIamMaMeH 1627 kM Kypailabl. O3eHHIH apHachlHbIH TypKicTaH OOJBICHI
ayMmarbIHAAaFbl Y3BIHIBIFBI 346 kM Kypaca, Kpi3buiopaa o0nscel aymarbiHna 1281 km
Kypaiinel. CeIpaapusi ©3€HIHIH THUAPOJOTHSIBIK KaFJaiibl JKOJOTHSIIBIK-OMOIOTHUSITBIK
TYpFBIIAH KemNTereH ¢akTopiapMeH ThIFbI3  OaiimaHpicTel. Cy  alaplH  JKOFaphI
OMOATyaHTYPJIUTITIMEH €pEeKIeIeHe 1 )KOHE OHJIa TUIPOOMOHTTAPBIHBIH 1IIIHAE TEK OaIbIK
TypiepiHi 48-re xybIK Typaepi Tipmrmik eremi [1]. Kasipri tanma Typkictan o0O0bICHI
aymarbiHaa Ceipaapus e3eHiHIe OanmbikTapablH 9 Typi aynaHca, an Kei3puiopga oOGIBICH
ayMarbIH/a CIIOPTTHIK-OYECKOMITBIK MaKcaTTa OaIbIKTapIbIH 5 TYpl ayJiaHa b,

Martepuana :xoHe JjgicTeMe. AFBIMIAFBI JKbUIBI FBUIBIMU-3€PTTEY JKYMBICTAPHI
Ceipmapusi ©3€HIHIH alblH aja >KocmapiianfaH 12 cTaHmusceiHma Xyprizuiai (cyper 1).
Ownpiy immaae Ke3sutopaa 06eIck! OoiibIHINA 8 cTaHus, TypKicTaH OOJBICHIHA ayMaFbIHIa
4 crtaHIMAAAa FRUIBIMUA ayjay >KYMBICTAphI KYPTi3iimi. VIXTHONOTHSIIBIK ChIHAMalap aixyFa
Colpnapusi ©3€HIHIH arbIchl Oasy yuackenepiHge Top keszaepi 18-100 mMm  KypalThiH
KEeJTO0E3eKTI KypMma ayJlapMeH JKyprizuiai. banelkrapaeiH 1mabakTapblH —ayjay  YIOiH
Y3BIHABIFEL 15 M, eHl 3 M, TOp Ke3aepl 5 MM KYpaWThIH KEpMeIle ayjapbl KOJAaHBUIIBL.
banbikrapablH TYpIiK KypaMbl apHaibl 9ICTEMENIK HYCKAYJIBIKIIEH capanTai/ibl.
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Cyper 1 — Ke3putopa xoHe Typkictan oOsbicTapbl aymarbiHaarbl Chipiapust ©3eHIHIEr1
3epTTEy CTAHIUSAIIAPbI

3eprrey HITH:Kesaepi. JKyprizuireH FbUIBIMU-3€PTTEY >KYMBICTapbl OapbIChIHIIA
Coeipnapusi e3eHiHIH uxTuodayHacel 26 TypiMeH Kypaiuasl (kecte 1). OHbIH imIiHzAe
KepruTikTi adbopurenal uxruodayHnansiy 15 Typi ke3zgecce, ¢y aiabiHaa Oerae uxTruodayHa
TypJiepi 10 TypiMeH mekTenl.

3epTTey OaphIChIHAA XKEPriTiKTI uXTUO(ayHa OKUIAEPIHIH iIiHAe 0130€H aHbIKTaIFaH
TypJiep KaTapbiHnaa: Teipan - Abramis brama (Linnaeus, 1758), cazan - Cyprinus carpio
(Linnaeus, 1758), xputermoanbik - Pelecus cultratus (Linnaeus, 1758), kymic MeHKe -
Carassius auratus (Linnaeus, 1758), kekcepke - Sander lucioperca (Linnaeus, 1758),
akMapka - Aspius aspius (Linnaeus, 1758), mopTtan - Esox lucius (Linnaeus, 1758), memeii -
Chalcalburnus chalcoides (Gueldenstaedt, 1772), xaiisia - Silurus glanis (Linnaeus, 1758),
kbi3puTKaHat - Scardinius erythrophthalmus Lmnaeus, 1758), Topta - Rutilus rutilus
(Linnaeus, 1758), anabyra - Perca fuviatilis (Linnacus, 1758), apan kas3sl - Luciobarbus
brachycephalus (Kessler, 1872), typkicran kas3el - Luciobarbus capito (Giildenstadt, 1773),
ak amyp - Ctenopharyngodon idella (Valenciennes, 1844), nenmanzaii - Hypophthalmichthys
molitrix (Valenciennes, 1844) Ganbiktapsl ke3necti. ConbiMen Katap 2018 x 3eprreyiepae
aHBIKTAJIFaH TYPJIEPAiH iminae Tapak Oaneik Squalius squaliusculus (Kessler, 1874), xoiak
ykima06ak ~ Alburnoides taenatus (Kessler, 1872) cekimai typiep Oi3aiH 3epTTeyiepie
Kesaecnenl [2].

Cy aligpinarel Oerje uxthuodayHa TypJiepiH 3epTTey OapbIChIHIA: KbIPJIBIKYPCAK —
Hemiculter leucisculus (Basilewsky, 1855), arepuna — Atherina caspia, ym epiHmi —
Opsariichthys uncirostris (Temminck et Schlegel, 1846), Ten6in kexipe — Rhodeus ocellatus
(Kner, 1866), amyp mabarsr — Pseudorasbora parva (Temminck et Schlegel, 1846), kpiTaii
KOHKAaK MypbIHABI Oy3aybac Oanwirel— Rhinogobius cheni (Nichols, 1931), sneorpuc —


http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=31092
http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=18173
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Micropercops cinctus (Dabry de Thiersant, 1872), ram0y3us — Gambusia affinis (Baird et
Girard, 1853), xwuanbac Channa argus (Cantor, 1842), e3en ab06otunacwl - Abbottina
rivularis (Basilewsky, 1855), memaka - Oryzias latipes (Temminck et Schlegel, 1846)
typaepi ke3gecti. CoHbIMEH KaTtap Oi3aiH 3eprreyiepiae kapa amyp Mylopharyngodon
piceus (Richardson, 1846) »xone mybap neumanmaii Aristichthys nobilis (Richardson, 1845)
CeKUTIi TypJiepi aHbIKTanMmazsl. CeIpaapusi ©3€HIHIE aHBIKTAFaH Oerje OaiblK TYpJCpiHiH
cansl (10 Typ) Oymanma ke Gosrysl bIKTUMaN. Cebebi Coipmapus e3eHi OacceliHiHe THeCiT
Tek Oip rana Kapambik eserinae (TypkicTaH OOJBICHI) JKYpPTi3UIreH 3epTTeyieple e3re
TYpAepAiH 6 Typi aHbIKTaNFaH [3, 4].

Kecte 1 3eprrenren cranuusnaap OoiibiHma CeIlpaapusi 63eHiHeH ayJIaHFaH
0aJBIKTAPAbIH CAHBI

banbik Cranuuus HeMipJepi bapibirsl
Typuepi 1|2 ]3]4]5 |6 7[8]9]10]11]12
Cy aiinpiHHbIH abopureHai uXTHodayHachl
Teipan 43 133 119 |16 | 94 | 33 | 42 | 25|40 |18 |12 | 36 411
AxMapka 30 |61 | 7 [12 |22 |17 | 5 4 |13 119 | 22| 12 224
MeHke 5 [13] 5 - 2 110 ] 2 | 30|12 |105] 32 | 165 381
Cazan 3 119 - - - |12 ] - |15 |12 | 13 | 26 | 67 167
JlenManpait 1 4 1 1 3 3 - 13 - - - - 26
KputbIt 24 | 10 | 6 8 8 4 7 |11 | 73| 3 3 6 163
Topra 62 | 44 | 46 | - |21 |22 | 1 9 | 19 | 55 470|554 | 1303
Kaiibia 3 1 - - - - - - - 2 - - 6
Kekcepke 11 | 2 1 - 7 2 1 5 |12 |11 | 26 80
[Iopran - |11 - - - - - - - - - - 11
Hlemeit 1 3 - - - - 1 - - - - 5
AK amyp 0 6 - - 1 2 1 1 - - - - 11
Kp3puikanar 4 3 - - - - - - - 2 5 - 14
Anabyra - 5 6 - - - - - - - - - 11
Apat Kasi3el - 3 - - - - - - - - - - 3
Typkictan i i i 3 i i ) ) ) i i i 3
Kasi3bl
Cy aiiapIHaa Ke3/lecKkeH 0oerie Typiep

O3eH
ab00THHACHI ) ) ) ) ) ) i 2 S ) ) ) !
Dneotpuc - 3 - - 3 13 | 3 5 - - - - 50
by3ay06ac - 1 - - - |15 5 - - - - - 21
Keuianbac - 2 - - - - - - - - - 2 4
KpIpabikypcak | - 6 - - 1 [ 82| 8 [ 22| 16 - B 140
TenOin kekipe | - - - - 1 12 2 4 1 - - 20
Amyp mabarbl | - - - - - | 67 ] - 2 1 116 | - - 86
Y epini - - - - - - - - 3 2 1 3 9
Mepnaxa - - - - - 5 - - - - - - 5
ATtepuHa 34 | - - - - - - - - - - 34

Htoro 2231230 | 91 | 42 | 156|327 | 78 | 145|199 | 248 | 582|876 | 3197
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O3eH akBaTOpUACHIHAA UXTHO(PayHA OKUIACPIHIH Ke3Jecy JKUIINH capanrtay
OapbIChIHIA CaHbl OOMBIHIIA OACBIMJBLIBIK TOPTA MOMYJALMMACHIHBIH YieciHe Tuai (1303
nana - 40,7%). bacceitnge KpI3bul KiTamka €HreH apan Kas3bl MEH TYPKICTaH Kasi3bl
JapaKTapbIHBIH J>KaJIbl CaHbl 6 JaHAMEH IIEKTeNl. berje OanblK TYpJepiHiH I1MIHAC
KBIPJIBIKYpCAK, aMyp [1a0arbl CeKUIIl OanbIK Typsepl *kul ke3aecTi. OnapblH CaHbl KaIlbl
aynanraH OanbIKTapabiH 3,8 %-biH (226 mana) Kypansl. Celppapusi ©3¢HIHAC KE3IECKEH
Oerne nxtuodayHa eKIIAEpiHIH OapibIFbl TYIIHI Cy OKUIAepl Oonbin TaObutambel. Anaiga
OJIapABIH KaTapblHIA TY37bI CYJbI OpTaaa TIPIIUIIK eTyre OediM, Apan TeHi3iHEe Ke3IerCOK
earen (1954-1956 xx) arepuHa mapakrapbsl ke3gecTi. byn Typ kasipri yakeitra Ceipaapus
©3€HIHIH CaFajblK ayMaFbIH/IaFbI KOJIAED KYHECIHAC KeH TapaiFaH [5].

JKypri3uirex 3eprreyiepre Coukec KeprijiikTi UXTHo(payHa eKUIIEpIHIH CaHbl )KOFAPHI
eKeH/IriH Oalikayra OoJanbl, sFHU oJapAbiH yieci 88 %, an Oerme Oanbik Typiaepi 12%
Kypazasl (cypet 1). byn Coipaapus e3eHIHIET KEPriTiKTI uXTHO(ayHa OKUIIEPIHIH TYPAKThI
CaKkTallyblHa KemiJ 0oJla aJaThIHIBIFRIH KOpceTell JkoHe Oackala FalbIMIapIbIH
3epTTeyJIepiHIee OChIHIAN TYKBIPHIM KacalFaH [6].

12%

B Abopurenai uxtuodayHa

Berge GanwiK Typnepi

88%

Cypert 2 — Coipaapus 63eHIHer1 aDOpUreH/11 kaHe 0erjie OalbIK TYpJEpiHIH apaKaThbIHACHI

bepinren manimMeTTep/l KOphIThIHABLUIAN Kese ChIpapusi ©3eHiHIH UXTHO(ayHaChIHbIH
OMoamyaHTYPJIUIIrT ©31HIH TeorpausIbIK KOHE KIMMATTHIK €peKIIeNirine OalIaHbICThI
opkenki Oombim kenemni. Cebebi keiOip 3epTreyiepine ©63¢H HXTUO(AayHACBIHBIH TYPIIIK
Kypambl 48 Typre neiin kereriHmiri OepinreH. Typkictan xoHe Kpi3butopsa oOibICTapbl
ayMarbIHAAFbl 3epTTey cTaHiusapbiHaa (12 crannums) 0130€H KYPri3uIreH 3epTreyliepre
colikec mxTuodayHa exinaepi 26 Typai Kypaasl. Onapapiy iriHAe abOpUTEH/ Il )KOHE apHaiibI
KEPCIHAIPIITeH OajbIK TYpJCPIH KOca ajFaHia CaHbl aiTapibikraii 6aceiM (88 %) exenmiri
aHBIKTANABI. Byn KepceTkim ¢y aWJablHIaFbl JKEPrUTIKTI HMXTHOGAyHAHBIH TYPaKThI
CaKTaJTyblHA HET13 00JaIbl.
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AmanoB Ourxac KenncoBuu
ara 1abopanT, Apan puiamansl
«banbIK mapyambUIbIFbl FUTBIMU OHIIPICTIK opTanbiFb JKIIC

(Ke3bLiopaa k., Kazakcran)

AnaeB Temupian OcnanoBuy,

SKCIIEAUIMSIIBIK OTPsi OaciibIChl, Apain (puinaisl

«balbIK MmapyambUIbIFGl FRUIBIMUA OHIIPICTIK opTanbiFbn JKIIC
(Keboiopaa k., Kazakcran)

Topedait AKTOJIKbIH APMaHKBI3bI

ara nmabopaHT, Apai ¢punuansl

«baJbIK mapyambUIbIFbl FRUIBIMUA OHIIPICTIK OpTasbEb XKIIC
(Ks13putOp A2 K., Kazakcran)

IAPIAPA CYKOUMACBIHJIAFBI AK TOHMAHJIAN
(HYPOPHTHALMICHTHYS MOLITRIX) IOILYJISIIUSICBIHBIH KA3IPT1
JKAFTAUDI

Anparna. bepuiren makanaga Typkictan oOnbickiHaa opHanackan [llappapa cy
KOMMAachIHJaFbl JOHMAaHJal OalbIFbIHBIH OWOJIOTUSJIBIK KOPCETKIIITEpiHE CcHUIaTTaMa
oepinred. MomimeTTep >kuHay MakcaTbiHga 2023 KbUIbl JKYPTi3iIT€H NalajblK FhUIBIMU
AKCIEANLMSIIBIK 3€PTTEY JKYMBICTAphl TaJAAHbIN OasHAaIFaH. DKCHEIULUSIIBIK HKYMbICTap
OapbicbiHIa KypMma ayiapabliH kemerimeH Illapmapa cy koiimackiHaH OapibiFbl 74 naHa
JOHMaHall OaNbIFbl ayJIaHbIN JKOHE OlapFa OMOJOTHSUIBIK Tayigayjiap Kacailibl. AyIaHbIT
alblHFaH JOHMaHJal OalbIFbIHBIH OWOJOTHUSIIBIK KOPCETKIIITEpl Kbl Cy AaiJbIHBI
OOMBIHINIA JapaKTapAblH Y3BIHABIK-CAIMAKTHIK, KOHJABUIBIK J>KOHE J>Kac KePCETKIITepi
capantasradH. EKiHII peTTe TYpAiH >Kac KarapplHa Kapail TonTapra Oejie OTBIPHI,
CBI3BIKTHIK-CAIMAKTBIK ©CYy ITWHAMHUKACHI 0acka NEepeK Koe3AepiMeH CaJbICTBRIPMAlbl TYpIe
TaJlaHFaH.

Kinrrik ce3nep: mxtuodayHa, KocinTiK OanbIKTap, MOMYJSAIMS, dapakTap, epicTey,
opTaria KepceTKiIl, OMOJIOTHSIIBIK KOPCETKIIIL.

Kipicne. Illapmapa cy koiimacel Ka3zakcran aymarsianarsl CeIpaapusi ©3eHIHIE
opHanackan OipmeH Oip ipi cy aiasiHbl. [llapmapa cy KoWMachlH HPPUTALNMSUIBIK JKOHE
THAPOIHEPTETUKANIBIK MaKcaTTapFa TaljalaHy epeKIIeNeKTepl OHBIH THUIPOJIOTHSIIBIK
pexumine KatTel acep etei. Cy KoliMara Cy )KHHay KbIPKYHEKTEeH Coyipre JASHiH *KYypri3uIii,
Cy Tactay Mep3iMi COyipJIeH KbIpKyhekke aeiin >xamracanbl. [llapmapa cy KoWMachIHBIH
Heri3r1 Kopek ke31 Ceipnapus e3eH1 6oibin Tadbutanbl. An Kenec e3enined (2,4-12,9 %), xa3
alibiHaa ocipece, CoipJapusi ©3€HIHIH aFbIHBI TOMEHACTEH Ke3/e cy Tyceai. Kypbuibic xo0a
nepexTepi OOMbIHIIA CYKOMMaHbIH Y3bIHABIFBI — 100 kM, eHi — 25 kM, xannsl ayaansl 90.0
MbIH Ta Kypaiael. Cykoiima ©O30ekctan PecnyOnukacbkiMeH 1iekapanac KaszakcTaHHBIH
OHTYCTIK aliMarbIHAa oOpHanackaH. OHTYCTIK aWMaKTarbl KIMMATTBhIK €peKIIeTIKTepre
OailaHbICTBl My3 KaTybl OpbIH anMaiisl. [llappapa cy koiiMachlHBIH UXTHO(]ayHachIHAA
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Coipnapusi ©3€HIHIH OpPTaHFbl JKOHE TOMEHI1 arbIChIH/Ia MEKEHJIETeH OalbIpFbl OalbIKTap,
KOJIJIaH JKEPCIHJIPUITEH JKOHE Ke3JeHCOK JkibepuireH OanmbIkTap Kesaecedl. byrinri tagma
KOCINTIK OanbIKTapablH 9 Typi aynaHaipl, onapra cazan (Cyprinus carpio), teipan (Abramis
brama), kexkcepke (Sander lucioperca), Ttopra (Rutilusrutilus), xputbII OabIK
(Pelecuscultratus), akmapka (Aspius), xaieia  (Silurus glanis), ax meHmanm;ai
(Hypophthalmichthys molitrix) »xome wmenke (Carassius gibelio) OambikTapbr sxataibl.
OmapaplH 1MIIHAE KOCINTIK aylayaa UXThoMaccachl 0acklM TYpJiepre MOHKE, TOpTa, ca3a,
KOKCepKe OaNbIKTaphl Kipei.

3eprreyre Heriz OosraH neHMaHman Oanbirel [lapaapa cy Koiimace! oHe OacceitHae
KEPCIHIIPUITeH Typre »ataabl. JleHMaHIall cykoiiMa akBaTOPHSCHIHIA KEHIHEH TapaliFaH.
Anram per geHmanmad aepnocuimept 1958-1960 »xox KXP KaszakcTaHHBIH OpTajbIK
A3USHBIH TOFaH LIapyallbUIBIKTApbIH TackiMaiaanrad. CojgaH keilin on Celpaapusi ©3eHiHe
TOFaH INIapyallbUIBIKTapbl apKbUIbl ©31iriHeH TaparaH. 1964 xbuiel JleHMmaHmait Apan
TEHI31HIH OHTYCTIK OeumiriHae kesaeckeH. 1972-1978 xvuinaper lllapnapa, beren >xone
TaFblla Oacka edmiMI3AIH Cy KoWMajapblHIa apHaiibl skepciumipiym. Kammmarait sxoHe
[Tapnapa cy xoimanapsiHa 0,6 »xoHe 0,22 MJIH. JJaHa €Kl JKa3JIbIKTap KepCIHAIpiareH [2].
[lapgapa cy KoWMachIiHAa XKEPCIHAIPY >KXYMBICTaphl OH HoTUexkenep OepreH. Kekxremje
yeUABIPBIK mantyra Ceipaapusi, Kenec e3eHIepiHIH >KOFapbl OOJIKTEpIHE IIOFBbIPIAHAIBI.
Kapama aiipiHan Oactam Ccy KOWMaHBIH TEpeH ayMaKTapblHA  JKWHAJIAAbl KOHE OCHI
yakbITTap/la OHbIH HEri3ri OeJiri aynaHaabl. [lapakrapablH Oyl aymMakTapra HIOFbIPJIAHYbI,
KY3 ME3TUIIHJE KOPETIHIH Heri3l - (UTO »KOHE 300IUIAHKTOH OCHl aiiMakKa >KUHATybIHA
OalinaHbICThL. [0 OChl akBaTOpHusAa KbIC ME3TUIIHJIE KOCINTIK ayiay OOWBIHIIA JUMUTTIH
OaceiM Oemiri aynanaael. CykoiimMana Oacka KOCINTIK TypJiere KaparaHja MOMyJISIUSHBIH
CaHbI ailTapJybIKTak ToMeH. HeriziHeH neHMaH1al OaTnakThl, )KYMCaK Cy ©CIMJIIKTEP1 OCETiH
aliMakThl TaHJaWabl. TaH aTa »KoHe KyH Oara jkarajiayra >KaKbIHAAm, KYH[I3 JKarajay/aH
anpIcTan KeTedi. AK JoHMaHJIal MHKPOCKOIMSUIBIK OaJIbIpiiapMeH — (DUTOIJIAHKTOHMEH
KOPEKTEHE/l, COHJBIKTaH Oy OanblK CyKOWMaHBIH TalThIpMac METHOPATOPHI OOJIBIT
TaObUIA bl Y BUIIBIPHIKTHI IIAMIATHIH JKEpJiep KYM/bl HEMece ca3abl TyO1 Oap uipimiMaepae,
OZIETTE ©3CHHIH TYMICKEH JKEpiHJe, aFbiC  KblUImaMIbiFbl kemingae 0,8-1m/c GomaTeiH
xKeprepae mamraapl. JKanmai IMIOFBIpJIaHbBIT KeOeri Oec kachlHma OacTtanaabl. JleHMaHpai
VBUIIBIPBIFBIHBIH  aFybl COyIp asFbIHBIH asfbl MaMblp aibiHaa Oaiikanaael. I[llapmapa
cykonMaceiMeH Cripaapus ©3eHIHIe TOHMaH1ail TopT-0ec xKackIHaa xeTiieai [2].

MasimMeTTep MeH dmicTemesiep. 3epTTey )ymbicTapeiaaa Illapaapa cy KoiMachIHBIH
yuackenepinae 2023 KbUlbl JaNaiblK FRUIBIMU-3€PTTEY >KYMBICTapbl OapbIChIHAA >KHUHAJIIBI.
Cy koimagarbl 3€pTTE€Yy >KYMBICTAPhI KYPTi3UIN€H HYKTEJEPIiH ChI30a-HYCKAChl TOMEH]IE
oeputren (cyper 1). bambikrapael aymay Top KesaepiHiH kesiemi 18-100 MM neiiH,
OpKalchIChl 25 M KypaWThIH KypMa ayJjaplblH KaTapbIMEH ToyliriHe 12 carartaH Kypy
apKBUTBl KWHAIIBI. AYyJaHBIT JKWHAJFaH OapiiblK HMXTHOJIOTHSUIBIK MaTepHaaap IbIH
OMONOTUSIIBIK KOPCEKIIITepl, aram aWTKaHda: >Kachl, V3BIHIBIFBI, calMarbl, DyIbTOH
OOWBIHIIIA KOHJBUIBIFBI JKOHE T.0. emmemaepi >KallblFa OpTaK odjicTeMerniep OOWBIHIIA
capantanasl [3,4]. banbikTapabiH OWOJOTHSAIBIK KepceTkimTepi Excel koMmbroTepitik
OarapiaaMachIH/Ia OHIACIII.
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Cyper 1 — Illapnapa cy KOMMAacChIHIAFbl 3€PTTEY KYMBICTAPhI )KYPT131JIr€H HYKTEIEPIiH

ChI30a-HYCKaChl

3eprTey HOTHXKeJepiH Tanakbuiay. [lenmanmaii Ceipmapus e3eHiHEe O30ekcTaH
TepUTOpUsACHIHAA oOpHamackan @apxar >koHe Kalipakkym CyKoWMalapblHBIH TOFaH
HIapyamblUIbIKTapbiHaH eHreH. ChIpaapusi ©3¢HIHIH aFbIHBIH UTepyJeH OYpbIH OHAAa OCIMIIK
KOPEKTI OaNbIKTapAbIH ecim kebetol Oaitkanrad. [1lapnapa cykoiMachIHBIH KYPbUTYbIHAH COH
IeHMaHaail coHAa Kaublll KohraH. 1970 »xpuimapel OHBIH YHIplT 4-6 KacThIK Japakrap
KyparaH. KocinTik aynayra oHbIH caHbl anFamn pet 1974 x (2,2 TonHara) sketkeH. KocinTik
aymayna canmarbl 20 kr aca mapakTtap kezmeckeH. CoHFbI kbuiapaarel sram 2021-2022
KbUIIapJarkl aK JOHMaHAaWIbIH KOCINTIK aynayna kenemi 31,32 t-man 93,19 T-ra geiiin
aptkan (kecte 1). Coitkecinme kocinTik Oansik eHiMaumiri 1,03-0,35 kr/ra kyparaH. An
coHrbl 2023-2024 xputnapAbiH aeperi 0oiibiHIa, OHBIH Kesemi 86,0 T-man 67,0 T apaibIFbiH
aynanraH (6anbik eHimzamiri 0,95-0,74 kr/ra KyparaH).

Kecre 1 — [lIapaapa cyKoiMachIHAAFbI KICINTIK 0aJbIKTapPABbIH ayJ1aHY KeJeMi

)= I

(=7 g s E < = w2

=< = « = 4 =1 e = = &=

=| E| 8| §| & ¥ | &2 £ |sz§ £ 2

2 S| | B 2| 223 =%z & =&

% oz < | = e 2
2020*| 19,72 | 41,09 | 66,91 | 27,59 | 12,35 | 24,60 | 72,77 | 3,19 3,34 | 271,55
2021 | 157,48 | 267,33 | 562,53 | 196,94 | 85,47 | 159,66 | 730,37 | 31,32 | 21,02 | 2212,12

38



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

R
2022 | 151,69 | 207,99 | 574,78 | 119,70 | 152,28 | 134,48 | 528,17 | 93,19 | 90,16 | 2052,43
2023 | 157,73 | 212,07 | 525,06 | 114,50 | 142,76 | 116,30 | 482,06 | 86,00 | 79,24 | 1915,72
2024 | 167,04 | 199,70 | 512,54 | 128,03 | 119,11 | 61,27 | 593,60 | 67,00 | 43,08 | 1891,38
Ecxepmy* - Aynay xonemi 2020 xc 15 aknan — 1 winde apanvizel 6otivinuia 6epindi

FeueiMu-3eprrey  aynaynapblHaa — aK — JOHMaHAAWABIH  Y3BIHJBIK-CaIMaKThIK
KOPCETKIIITEP1 JAeHE Y3bIHALIFbI OobIHIIA 21,5-80 cM-re neliH xoHe caamarsl 200 - 10950 r
apaibifblHA JICHIH aybITKbIABL. [lomymsuusiiap/ibiH opTaia Y3bIHABIFEI 47,6 CM, CajIMarbl
2685,4 1 xepcetTi. leHManai yhipiHiH OynbToH OOMBIHINIA KOHABUIBIK KOdhduimenTi 1,97
xoHe 2,14 Oipmikke neitin e3repai (oprama 2,02). JlapakTapablH Kac KYPBUIBIMBI >KETi
reHepalusaiad Kyparl, oJlapAblH KaTapblH/Ia TOPT KacTarbl OanbikTap 0achkiM (28,4%) O00sl
(xecte 2).

Kecre 2 - Illapaapa cykoilMacbIHAarbl JAOHMAaHAAl OaJIbIFBIHBIH Heri3ri
OMOJIOTHSJIBIK KOPCEeTKIIITEepi
KacThIK L, em Q.r F, o
MHH-MAaKC MHH-MAKC MHH-MAKC n Y0
KaTapbl —_— —_— —_—
opraiia opraiaa opraiua
21.5-275 200-380 1,83-2,10
1 236 265 4 1,97 d 122
31,5-42,0 696-1607 1,52-2,33
2 38,9 1263,1 2,1 12 16,2
37,0-47,0 1024-2712 1,81-2,61
3 429 1635,4 2,04 18 24,3
47,5-56,5 2345-3500 1,75-2.21
4 54,0 31368 1,99 21 28,4
57,0-67,0 4000-5020 1,67-2,21
S 60,2 4330 20 4 5.4
63,1-75,0 4600-9365 1,83-2,22
6 68.5 6399,1 1,97 9 122
7 80,0 10950 2,14 1 1,4
21.5-80,0 200-10950 152-2.61
Bapubirbt —’—’—471 5 —2685, 4 —’—’—2102 74 100
Eckepmy™ | — kyiipoix kanammoincwi3 y3vinovievt, Q — monwvlk carmagvl F — @ynomon
OOUBIHUA KOHOBLIBIK UHOEKCT, N- CaHbl

Enimizne nenmannaiabiy eH ipi qapakrapbl Kamnmmaraili cykoiMachiH1a ayjlaHFaH dKoHE
OHBIH KOCINTIK Y3BIHIBIFBI 122,5 cm, aene canmarbl 37 kr (12 xac) kyparan [5]. BizmiH
seprreynepimizae Illapmapa cykolWMachIHAAFbl JapakKTapIblH IICKTiI Y3BIHIBIK-CaIMaKTHIK
kepcetkimTepi 80 cM xxone 10,95 kr mexrenai (8 xac). ConbIMeH Katap 0130€H aHbIKTaJIFaH
JapaKTapIblH opOip JKac TONTapBIHIAFBl CHI3BIKTHIK-CAIMAKTHIK ©CY KapKbIHBI aliMaKTarbl
BbereH cykoiimMachIiHAAFbl TyBICTAPbIHAH AUTAPJIBIKTAN TOMEH €KeHIIT OalKaasl [6].

3eprrey MomiMeTTepi OOWBIHINA aFbIMAAFbl KbUIBI JIOHMaHIAl OaNbIFBIHBIH JCHE
V3BIHJIBIFBI MEH CaJIMaFbIHBIH OpTallla KOPCETKIIITEePiHIH OCKEeHmIr Oaiikamambl, Oy
KOPCETKINI OEpireH TYPMAIH MOMYJSIUICHIHBIH >KaFJalbIHBIH OHTAWIaHFAHBIH KOpCEeTe/Il.
ConbiMeH KaTap napakTtapabiH DynbToH OOHBIHINIA KOHABUIBIK KepceTkimTepi 2019-2023
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KBUIJIAp apalibIFbIHJIa alTapiibIKTall aybITKyJaap Oaiikanmarad (1,98-2,04). XKanmel anranna
OaJIbIKTapAbIH KOHBUIBIK MaF1aid KaJIBINTHI JeHTei1e nen anTyra 6onaasl (kecte 2).

Kecte 3 — lllapaapa cykoiiMachbIHAAFbI JOHMaHAal YHIPiHiH KBTI KATAPbIHAAFbI
opTaiia 0MOJOTHsIBIK KOpceTKIilTepi

Kbl 2019 2020 2021 2022 2023
Oprama I/ cm 45,3 47,1 45,4 41,8 47,6
Opramia, Q/ r 2332 2583,0 2289,8 1936,8 2685,4
Oprama, F 1,98 2,04 1,96 1,99 2,02
Opraiua >xacel 2 3 3 3 3
CaHbl 15 82 113 101 74
Eckepmy* | — gyiipvix xanammoincolz y3vinovievl, Q — moavig caimasvt F — @ynomon
OOUbIHULA KOHOBLIBIK UHOCKCI

Canbicteipmansl Typae Illapmapa cykoiimackiHAarbl AeHMaHIal YHipiHIH 0acka cy
alIbIHAAPBIHAFRl TapaKTapAaH KOHJBUIBIK MHIEKCl (oprtama 1,70) aTapibIikTrail sKoFaphl
[7,8]. byi e3 ke3eriHae AeOHMaHJAWIbIH KOHJBUIBIK KOPCETKIIITEPIHIH KOFapbl 0OJIybIHA
TIPUIUTIK OPTAChIHJIa 9CEp €TETIH 9p TYpJi (aKTopIapbIH dcepl TOMEH EKEHIITH KopceTel
[9]. Byn kepceTkimn geHMaHAall VIIIH CYKOWMa aKBaTOPHUSCHIHAA KOPEKTIK Oocekernec
OoJiMaybIHa OalIaHBICTBI KOPEK KO31HIH JKETKIIIKTI JCHIeHIe CKeHIITH ToJIeACH .

KopbiThinabl. bepiiren momiMerrepai KopoiTeiHabUIal [lapaapa cy xoiiMachiHIaFbI
JTOHMAaHail TOMYJISIIUSACBIHBIH OMOJIOTUSIIBIK KOPCETKIIITEPl TYPAKThl €KEHJITH KOPCETTI.
3eprTey HOTHEXKeNepl OONBbIHINA OaTBIKTAPABIH KOHIBUIBIK MHAEKCI FhUIbIMU (2,02) skoHE
kocinTik (1,94) aynaynapna 6acka cy alibIHAapbIHA KapaFaHa *KOFapbl €KeHITTH OalKayFa
oonanel [10]. Analina qeHmMaHJai MOMYJSIUMACHIHBIH CaHbl 0acka Ja KOCINTIK ayJiaHAThIH
OaJIbIK TYpJIEpIMEH CalIbICThIpFaHAa aiTapibikTaii TemeH. OHbIH Herisri cede61 [lapnapa
CYKOMMAaCBIHIaFbI THAPOJIOTHSIIBIK PEKUMHIH TYPAKCHI3IbIFbIHAH 001ybl MYMKiH. COHBIMECH
KaTap TYPAiH CaHbIHBIH HET13r1 MIeKTeyIl (aKTOPhl 3aHCHI3 OANBIK ayjiay OOJIbIN TaObLIaIbl.
Kazipri yakpITTa TYp/lIH CaHbIH apTThIPY YIIIH TYPAKThl TYPJE Kb CallbIH O1p sKa3/bIK KOHE
€K1 JKa3/bIK OabIK a0aKTapbIMEH OANBIKTAHABIPY KaXKeT.
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TEXHUKAJIBIK FBIJIBIMJIAP - TEXHUYECKUE HAYKHU — TECHNICAL
SCIENCE
YK 676.013.6-83:631.171
Mapart Jamup KanatyJbl
Maructpanr 2 Kypca,
OIl «ABTOMaTH3aLHMS U YIIPABICHUE
AnMatuHckuil YHUBepcuteT JHepreTtuku u Cesizu umenu ['ymapOeka JlaykceBa
(r. Anmmarsl, KazaxcraH)

CPABHUTEJIbHBIN AHAJIN3 KOMIIOHEHTOB
PACHPEJEJEHHON CUCTEMbI DHEPTOCHABXKEHUSI

AHHoOTaums: B crathe aHAIM3UPYIOTCS BO3MOXKHOCTH COBpeMeHHBIX SCADA -cuctem
B YINpaBJIEHUU paclpeAesieHHbIMU 3HeprocucreMamu. (Oco0oe BHUMaHUE YACIEHO
narerpaunn SCADA ¢ cucreMamu mnepenayv JAaHHBIX JUIA MOBBIIIEHUS HAJEKHOCTH H
OMepaTMBHOCTU  ympaBiieHua. OO030p  BKJIIOYAeT  TEXHOJOTHMU  PE3EPBUPOBAHMS,
aBTOMATHU3ALMHA U ONTUMHU3ALMH SHEPTONOTPEOIEHUS.

KawueBble ciaoBa: SCADA-cucteMbl, 52HEprocHa0XeHHe, aBTOMAaTH3aIlus,
YIPABJICHUE HArpy3KOH, IPOTOKOJIBI IEPEJAUH TaHHBIX, JUCIIETYEPU3ALIHS.

CoBpeMeHHOE 3HEprocHa0KEHUE CTaJIKMUBAETCS C MHOYKECTBOM BBI30BOB, TAKMX Kak
yYBENTUYCHHE TOTPEOJICHUs] DHEPruM, W3HOC WHQOPACTPYKTYpPhl M  HEOOXOIUMOCTh
obecrieuenus OecrniepeOoitHOM Mmogaun Heprur. KpuTHYeCcKu Ba)KHBIM aCIEKTOM SIBIIIETCS
pa3paboTKa HaJEKHOW CHUCTEMbI MOHUTOPHHTA U TEpefadyd JAHHBIX MEXKIY pa3IMYHbIMU
KOMIIOHEHTAMHU SHEPrOCUCTEMBI U AUCTIETYEPCKUMU ITyHKTAMM.

Jnst moBbimieHust AG(EKTUBHOCTH  YNPABIEHUS HSHEPrOCUCTEMAaMU HEO0OXOAMMO
BHEJIPEHHE AaBTOMATU3UPOBAHHBIX PEIIEHUN, OCHOBAaHHbIX Ha coBpeMeHHbIX SCADA-
CUCTEMaX, OOECMEYMBAIOIIUX KOHTPOJb, JUATHOCTUKY M ONTUMH3AIUIO PACIPEACIICHUS
SHEPrUU B peaibHOM BPEMEHH.

1. AHanu3 COBPEMEHHBIX CHUCTEM PE3EPBUPOBAHMS U YIPABJIEHUS HATPYy3KOU

1.1 Cucremsl pe3epBUpPOBaHUS SHEPTUU

CoBpeMeHHbIE CUCTEMBI PE3EPBUPOBAHMUS BKIIOYAIOT B C€0s1 pa3auyHble TEXHOJIOTHH,
obecrnieunBaroIIre CTAOMILHOE MJIEKTPOCHAOKEHUE B cllydae COOEB OCHOBHOM CETH:

1) TonmuBHBIE TeHEPATOPHI:

- OCH3MHOBBIE T'€HEPATOPBl — HCIONB3YIOTCS ISl KPAaTKOCPOUYHOTO PEe3epBUPOBAHUS,
MOAXOJAT JIJIs MAJIBIX HArpy3o0K 10 6 kBT.

[IpenmymiecTBa: KOMIIAKTHOCTb, IPOCTOTA JKCIUTyaTauuu. HemoctaTku: BBICOKMU
pacxo]] TOIUTMBA U OTPAHUYCHHBIN CPOK CITYKOBI;

- JW3eNbHBIE TEHEPaTOphl — TMPUMEHSIIOTCS Ha MPOMBIIUICHHBIX OOBEKTaxX s
IIPOJIOJKUTEIBHOTO PE3EPBHOIO MUTAHUS C MOIIHOCTBIO JJO HECKOJIBKUX COTEH KBT.

[IpenmyiiecTBa: 5KOHOMUYHOCTD U HAJIEKHOCTb.

Henocrarku: BeICOKME 3aTpaThl Ha 00CITY>KUBAaHUE U IIIYM;

- Ta30BbI€ TeHEepaTOphl — pabOTAIOT HA MPUPOJHOM WM CKIDKEHHOM rase, MOJIXOJST
1Sl OOBEKTOB C JIOCTYIIOM K T'a30BOM HHPPACTPYKTYpE.
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HenocraTku: CI0XHOCTh YCTAHOBKH M HEOOXOIUMOCTH MOAKIIOYCHUS K TA30BOM CETH.

2) Uctounuku 6ecriepedoiinoro nuranus (MBIT).

WBIT obecriedynBaloT BPEMEHHOE JJIEKTPONUTAHUE W 3alHUIAIOT O00OpYyIOBaHUE OT
TiepenasoB HaMPsHKCHUS:

- Off-line UBII — naubGosee mpocThie, MOAKIIOYAIOTCS K CETH U aKTHBUPYIOTCS MPHU
OTKJTFOYCHUH TTUTAHUS.

- Jluneitno-untrepaktuBuple WBIl — koppektupyror HebosblIue KoieOaHUsS
HanpsbKeHus 6e3 rnepexoja Ha 6arapeto.
- Online HWBIl — oOecneunBarOT NOCTOSIHHOE MPeoOpa3oBaHUE HANPSIKEHUS,

rapaHTHPYs BBICOKYIO CTAOMIIBHOCTD.

1.2 Ynpasnenue noTpeOUTENbCKON HArPy3KOM

Cucrembl ynpaBieHHs] HATPy3KOW MO3BOJIIOT ONITUMHU3UPOBATh NOTPEOJICHHE SHEPTUU
B 3aBUCUMOCTH OT TEKYLIETO CIIPOCA U COCTOSHUSI CETH U BKJIFOYAKOT: ?

1) ABTromatu3upoBaHHbIC ccTeMbl yueTa (AMR u AMI).

AMR — cuctemMbl aBTOMAaTU3UPOBAHHOTO CUWTHIBAHUS I[IOKa3aHUM, IEpelarolIue
JAHHBIE B OJHO HAIPaBJIEHUE OT CYETUYMKOB K JUCIIETUEDY.
AMI — Oonee mnpoaBUHyTasi CHCTEMa C JIBYCTOPOHHEH CBS3bI0, IO3BOJISIONIAS

coOuparh JaHHbIE B pEAJIbHOM BPEMEHHM, YMPABIATH NOTPEOJECHHUEM U OINEPATUBHO
pearupoBath Ha u3MeHeHus [1].

2) Demand Response (DR).

DR-TexHOn0TMY MO3BOJISAIOT CHU3UTH WM MepepacipeieIuTh NOTPeOIeHNE YHEPTUH B
MEPHO/Ibl MTUKOBBIX HArpy30K. JTO JOCTUTAETCS 32 CUET B3AMMOJICHCTBHS SHEPrOKOMIIAHUHN U
MOTpeOuTENel € MCHOJb30BAHUEM YMHBIX CYETUUKOB W aBTOMATHU3UPOBAHHBIX CHCTEM
ynpasienus [2].

2. CoBpeMEHHBIE TEXHOJIOTHH NIEPEIavn TaHHBIX

1) OnTOBOJIOKOHHBIE TUHUH CBSI3H.

ONTOBOJIOKOHHBIE TEXHOJOTUU O00ECIEUUBAIOT BBICOKOCKOPOCTHYIO U YCTOWYHUBYIO
repeady JaHHBIX MEXy KOMIIOHEHTaMHU 3HEPTrOCUCTEMBI.

WX npenMymecTBaMu SIBJISFOTCS:

- BBICOKAsl CKOPOCTb IIEPEIau JaHHBIX;

- YCTOMYMBOCTD K 3JIEKTPOMArHUTHBIM [TIOMEXAM;

- BO3MOXHOCTh UHTerpauuu ¢ SCADA-cucTemMamMu JIJi1 MOHUTOPUHTA U YIIPABJICHUS.

2) becipoBoHBIE TEXHOJOTHH.

Ucnonb3oBanue pagnokananoB (Wi-Fi, LoRa, ZigBee) no3posnsieT opraHu3oBath CBsI3b
MEXIy pacnpeieeHHbIMU YCTPOMCTBaMHU.

[IpeumyiiecTBa O€CIPOBOIHBIX PELICHUM:

- TMOKOCTh pa3BePThIBAHUS;

- HU3Kasi CTOUMOCTh 000pyAOBaHMUS;

- BOBMOXHOCTb Pa0OTHI B YJJaJICHHBIX PETUOHAX.

3) Mo6unsnsbie cetu (3G, 4G, 5G).

MoOuibHbIE CeTH HCIONIB3YIOTCS AJIS CBSI3U C yNAJCHHBIMH OOBEKTaMH, Nepeiayu
JaHHBIX O MOTPEOJICHNU SHEPTUU U MOJKIIOYEHUS! yCTPOUCTB K 001auHbIM uatdhopmam. SG
o0ecrieunBaeT MHHUMAJbHBIE 33JCPKKA U TMOIAEPXKKY  OONBIIOTO  KOJIMYECTBA
MOIKJIIOYEHUM.
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3. Pors SCADA-cucTem B ynpaBlieHUH SHEPTOCHAOXKEHUEM

Apxumexmypa SCADA-cucmenm.

SCADA (Supervisory Control and Data Acquisition) mpeacraBisieT coO0H KOMILIECKC
anmnapaTHbIX M MPOTPaAaMMHBIX CPEACTB ISl AMCTAHIIMOHHOIO YNPAaBIEHUS U MOHUTOPUHTA
TEXHOJIOTUYECKHX MPOIIECCOB.

OcHoBHBIE 351eMeHThI apxXUTEKTypbl SCADA:

- noneBsie ycrpoictBa (RTU, PLC) — coOuparoT naHHble W TepedaloT HX B
LEHTPAIBbHYIO CUCTEMY;

- cepBephl U 0a3bl JaHHBIX — 00pabaThIBAIOT U XpaHAT HHGOPMAIIUIO, TPEAOCTABISIOT
WHCTPYMEHTHI JJI aHAJIN34;

- yeynoBeko-MalMHHbIA uHTepdeiic (HMI) — Bu3yanmusupyeT NaHHbIE W IO3BOJISET
orneparopam yIpaBisiTh CUCTEMOI;

- SCADA-cucreMbl MOTYT pa0oTaTh B IIEHTPAJIU30BAHHOW M JCIECHTPAIM30BAHHOU
apXUTeKType, oOecrneunBasi  MacIITaOUPYeMOCTb M THOKOCTh B yIpaBJICHUHU
pacrnpeneneHHBIMI 00BEKTaMHU.

@ynxyuonanvrvie 6o3modcnocmu SCADA 6 anepeemuxe.

SCADA-cucteMbl  MPEAOCTABIAIOT  IMUPOKUH  CIEKTP  BO3MOXKHOCTEH st
AHEProCHAOKCHHUS:

- MOHHWTOPUHT TIapaMETPOB CETHU: HANPSDKCHHs, TOKAa, YacCTOThI, COCTOSHUS
000pynOBaHUs;

- aBapuifHOE OTIOBEIICHHE: ONEPATUBHOE YBEIOMIIEHUE ONEPATOPOB O HEUCIPABHOCTSX
1 aBapUHHBIX CUTYyaITUsIX;

- JUCIeTYEpH3alus:  yAAJICHHOE  YNpaBIECHUE  NEPEKIOYEHUEM  HaArpy3ok,
pacnpeneneHueM SHEPTUK;

- aHaNIM3 W TPOTHO3WPOBAHME: WCIOJIH30BAHUE IAHHBIX JUIS BBISBICHHUS TPEHIOB
MOTpeOICHUS U MPeICKa3aHus MMUKOBBIX HATPY30K;

- UHTErpalus ¢ BO30OHOBJISIEMbIMU UCTOYHUKAMU DHEPTUU: YIIPABICHUE COJTHEUHBIMU
Y BETPOBBIMH DJICKTPOCTAHIIHSIMHU.

Ilpumepwr ucnonvsosanus SCADA-cucmenm.

Onepreruueckue npennpudarus npuMmeHstoT SCADA st KOHTpOJIS 32 COCTOSTHUEM
nojCTaHIMi U ynpasieHus Harpy3kamu. Hampumep, SCADA-cuctema Siemens SIMATIC
MO3BOJIACT IEHTPAIM30BAHHO YMPABJATh T€HEpAaTOpaMu, TpaHChOpMaTopaMu U JUHUSMU
AJIeKTpoIiepeaay.

ITpomblieHHBIE 00BEKTEI HCTIOJIB3YIOT SCADA ISt ONTUMHU3AIINHU
OHEPronoTpeONIeHnss W TPEJOTBPAIICHHUS aBapUUHBIX OCTaHOBOK. CHCTEMBI, Takuhe Kak
Schneider Electric EcoStruxure™, uHTErpupyOT YIpaBICHUE DSHEPTrUCH ¢ OOLUM
KOHTPOJIEM 3a MPOU3BOJICTBEHHBIMU MTPOLIECCAMH.

['opoackue sHeprocucrembl: SCADA akTHBHO NPUMEHSAETCS B PACIpPEICIUTEIbHBIX
CeTSIX ~ MEramojiicoB, o0ecrneunBas CTaOWIbHYI0 pabOTy  yJIMYHOTO  OCBEILEHUS,
TPAHCTIOPTHBIX CUCTEM U JPYTUX TOPOJACKUX HHPPACTPYKTYD.

4. TIpOTOKOJIBI CBSI3M B SHEPTOCUCTEMAX

CoBpeMeHHbIE CHCTEMBbl PHEProcHaOKeHUs TPeOyIOT HaJeKHOTO0 OOMEHa TaHHBIMU
MEXIy KOMIIOHEHTaMH JJisi 0OeCredeHUs] MOHUTOPHUHTA, YIPABICHUS U TUCIICTYCPU3AIUH.
Oty 3a1a4y BBINOJIHSIOT Pa3InyHbIe MIPOTOKOJBI CBA3H, 00eCIeYnBaloIie 0OMEH JaHHBIMU
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MEXIy TOJEBbIMU yCTporcTBamu, KoHTposuiepamu, SCADA-cucremamMu U 00JIauHBIMU
miaThopMaMH.

OCHOBHBIE MPOTOKOJIBI TEPEAUYH TAHHBIX:

1) MODBUS.

MODBUS — 310 oauH W3 cTapedmmx 1 Hanbojiee pacrnpoCTpaHEHHBIX MPOTOKOJIOB
CBSI3U B cucTeMax apTomaTuszanuu. OH Obul pa3paboran B 1979 romy u ocraercs
MOMYJIIPHBIM OJIaroapsi CBOSH MpOCTOTE U HAJCKHOCTH.

dusnueckue ka"ansl: RS-232, RS-485, TCP/IP.

Tunsl TaHHBIX: TTepeavya PEruCTPOBBIX JTAHHBIX U JUCKPETHBIX CUTHAJIOB.

[IpenmytiecTBa: mMpoOCTOTA peaNu3aIliy, IMPOKAs MOAEPKKA 000Dy T0BAHHUS.

Henoctatku: OoTCyTCTBHE BCTPOSHHOW O€30MACHOCTH W OTPaHUYCHHAS TMPOITyCKHAs
CIIOCOOHOCTb.

2) DNP3 (Distributed Network Protocol).

DNP3 — sT0 npoToko 151 pacipeeIeHHbIX CUCTEM, KOTOPBIN IMPOKO UCIIOJIb3YETCsI
B sHepreTrke. OH oOecreurnBaeT HaJIeKHYIO CBSI3b MEX]Y YJaJCHHBIMH YCTPOMCTBAMHU U
[EHTPAJIbHBIMUA CUCTEMaMHU YIIPaBJICHUS.

YeroiunBOCTh K COOSIM: MIPOTOKOJ CIIOCOOEH BOCCTAHABIIMBATDH CBS3b MOCIIE Pa3phIBOB
Y TIPOJIOJKATh TIepeiavy JIaHHbIX.

[Tognepxkka Oe3onmacHOCTU: coBpeMeHHble Bepcuu DNP3 BkiO4aroT MeXaHU3MBbI
ayTeHTH(PUKAIUU U ITU(PPOBAHUS.

[IpeumytiecTBa: BRICOKAs HAIC)KHOCTh U THOKOCTb.

Henocratku: 6osiee cnoxkHas peanuzaius no cpapHenruo ¢ MODBUS.

3) IEC 61850.

IEC 61850 — mMexxayHapOaHBIA CTaHAAPT JJIS aBTOMATHU3AIlUU TOJICTAHIINNA, KOTOPBIN
MOIICP)KMBAET OOMEH JTaHHBIMU B pPeabHOM BPEMEHH MEXKIY YCTPONCTBAMHU YIPABICHUS U
MOHUTOPUHTA.

XapaKkTepUCTUKMU:

Bricokas ckopocTh mepefadu: MPOTOKOJ TMpeaHA3HAueH [JIsi paboThl B YCIOBHSIX,
TPEOYIOIMNUX MUHUMAJIBHBIX 3a/IEPKEK.

['mOkocTh M MacmTaOMPyeMOCTh: TMOJJIECPKKA IIMMPOKOTO CIIEKTpa YCTPOMCTB U
CUCTEM.

[IpeumyiiecTBa: WHTErpanusi C pPa3IMYHBIMH THIIAMHA OOOpYAOBaHMS, BBICOKAs
CKOPOCTh U O€3011aCHOCTb.

Henocratku: CIIO)KHOCTh BHEIPCHUS H  HEOOXOJUMOCTh KBaJU(DHUIIMPOBAHHOTO
nepcoHana.

CpaBHUTENBHBIN aHAJIA3 MPOTOKOJIOB MIPUBEACH B TabmuIe 1.

Taboanuna 1 — CpaBHUTebHBIA aHAJIHU3 NPOTOKOJI0B

XapakTepucTUKa MODBUS DNP3 IEC 61850
["on pa3paboTku 1979 1993 2004
OcHoBHas 001acTh ABTOMAaTH3aIus
ABTOMaTH3aIUs DHepreTrka M
MIPUMEHEHUS MOACTaHIIUM
CkopocTh nepenauu Huzkas Cpennsisi Boicokast
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JAHHBIX
[Tonnepxka
0€30I1aCHOCTH
MacmTabupyemMocTh Huskas Cpenusis Bricokas
IIpocroTa
BHEJPEHUSI

Her Ecth Ectp

Bricokas Cpennsis Huzkasa

BriBoan!

[IpoBenenHoe wuccienoBanue mnoauepkuBaeT BaxkHOCTh SCADA-cucrem s
coBpeMeHHoro 3HeprocHadxenus. Murerpanuss SCADA ¢ cucreMamu nepeavyu TaHHBIX U
MPOTOKOJIaMHU OOECIIeYMBaeT HAJSKHOE YIPABJICHHE, MHUHUMH3UPYS PUCKH Tepe0oeB U

aBapuii. DT TEXHOJIOTHH WIPAIOT KJIIOYEBYIO POJb B IMEPEXOJe K HHTCUICKTYaJIbHBIM
HEPTOCETSIM.

Cnucoxk aureparypsl:
1. What IS advanced metering infrastructure (AMI)?
https://www.ibm.com/topics/advanced-metering-infrastructure

2. Energy Efficiency and Demand https://www.iea.org/energy-system/energy-
efficiency-and-demand/demand-response

3. Renewable Energy Integration https://www.nrel.gov/grid/renewable-energy-
integration.html


https://www.ibm.com/topics/advanced-metering-infrastructure
https://www.iea.org/energy-system/energy-efficiency-and-demand/demand-response
https://www.iea.org/energy-system/energy-efficiency-and-demand/demand-response
https://www.nrel.gov/grid/renewable-energy-integration.html
https://www.nrel.gov/grid/renewable-energy-integration.html
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Annotation: This work focuses on the development of an integrated system for
detecting and identifying vehicles, including their license plates, models, and colors, using
modern data processing, image recognition, and machine learning technologies. With the
growing need for efficient traffic management, law enforcement, and security monitoring,
this project aims to create a reliable and automated solution for vehicle detection tailored to
Kazakhstan's road conditions. The system combines vehicle detection, license plate
recognition, and model/color identification into a cohesive real-time processing pipeline.
Although challenges such as limited datasets and model efficiency persist, the project
outlines a roadmap for future improvements, including expanding datasets, utilizing deep
learning models, and improving text recognition. This system holds significant potential for
enhancing road safety, reducing human intervention, and supporting autonomous driving
development.

Key words: Vehicle Detection, License Plate Recognition, Machine Learning, Image
Processing, Traffic Management, Kazakhstan, Car model Identification, Dataset Expansion.

Definitions.

One of the most widely used deep learning algorithms is the convolutional neural
network (CNN), which was first introduced in the 1960s and has demonstrated promising
results in computer vision. CNN has become the most prominent neural network in deep
learning and has been applied to solve complex visual tasks that require high computational
power. It is primarily used in image classification, segmentation, object detection, video
processing, natural language processing, and speech recognition. Some notable applications
of CNN include video analysis in a study by Shri and image analysis by Roncancio. The
contribution of this article is to provide a brief yet comprehensive explanation of CNN,
highlighting each of its components as a distinct perspective within the Al methodology as
was defined by authors [9, p. 2].

Also special for object detection author introduced YOLO is an object detection
algorithm that leverages Convolutional Neural Networks (CNN) to perform end-to-end
training and prediction. Known for its speed and simplicity, YOLO conducts convolutional
operations across the entire image, providing a broader field of view and reducing the
likelihood of background misclassification. The fully convolutional layer functions as an
attention module, enhancing detection accuracy. Additionally, YOLO exhibits strong
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generalization capabilities and high robustness when applied to new tasks. Innovations such
as the Darknet-19 feature extraction network, adaptive anchor boxes, and multi-scale training
further improve its detection performance [3, p. 4]. In this article, a project was found to
identify areas in a photograph using this method, which divides the image into smaller sub-
parts with images of cars. The YOLO model has certain advantages over other object
detection methods, particularly in its speed, simplicity, and adaptability for real-time
applications, but other models like Faster R-CNN, SSD specified in author’s article have
more precise result and higher recall. YOLO technology, introduced by Redmon et al. in
2015, works by dividing an image into a grid of cells. Each grid cell applies classification
and localization algorithms to identify objects within it. The object class or label for each
detected item is determined by the network's output. YOLO enhances detection speed by
training the entire image at once, without the need for complex pipelines, making it faster
and more efficient as was provided by authors of [5, p. 6].

Object detection is a key task in computer vision that focuses on identifying specific
objects within images or videos. The objective of this task is to create a computational model
or method that can provide crucial information for various computer vision applications,
making it one of the foundational challenges in the field as author wrote in article [5, p. 2].

Tensorflow is a software library with several APIs with different levels of control over
programs. Tensorflow was developed for creating machine learning models. Tensor is the
central data unit in Tensorflow, which contains primitive data types collected in arrays of any
dimensions (Tensor rank) as introduced author [6, p. 5-6]. The project of this article and
some of the authors mentioned used the Python programming language and the TensorFlow
library in creating their models.

Adam is an optimization algorithm designed for efficient stochastic processes,
requiring only first-order gradients and minimal memory. It adapts learning rates for different
parameters by using estimates of both the first and second moments of the gradients. The
name "Adam" comes from the concept of "adaptive moment estimation,” highlighting its
ability to adjust the learning rate dynamically during training as defined researchers [10, p.
1].

Optical Character Recognition (OCR) enables computers to interpret and process text
from handwritten images or scanned documents. It analyzes the patterns of characters in an
image and converts them into machine-readable text, making it editable and recognizable.
This technology is widely used for digitizing books and documents, extracting text from
Images, and various other applications as summarized writer of study [12, p. 1].

Introduction.

The development of advanced vehicle detection systems has become increasingly
important in addressing the growing challenges in traffic management, law enforcement, and
public safety. As the world moves towards more automated and intelligent solutions, the
need for efficient, reliable, and accurate systems for detecting and identifying vehicles has
never been more critical. Modern technologies, such as image processing, machine learning,
and data analysis, offer tremendous potential for improving vehicle detection and
identification capabilities. These technologies are not only integral for enhancing road safety
and security but also for supporting the development of autonomous driving systems and
intelligent traffic infrastructure.
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Goal of the work.

The goal of this work is to study about developing an integrated system for detecting
and identifying vehicles, including their license plates, models, and colors, using modern
data processing, image recognition, and machine learning technologies. The developed
models need the ability to be trained and tuned for new datasets of Kazakhstani cars. The
project will also develop an image processing pipeline with different neural models.

Relevance of the work.

This work is highly relevant due to the growing need for efficient and automated
vehicle detection and identification systems in traffic management, law enforcement, and
security monitoring. Kazakhstan, like many other countries, faces challenges in ensuring
road safety and enforcing traffic regulations, which can benefit from advanced technological
solutions. The system developed in this project can help address these issues by enabling
automated monitoring and real-time analysis of vehicles on the road, reducing human
intervention and improving accuracy.

Novelty of the work.

The novelty of this work lies in its focus on developing a vehicle detection system
specifically tailored to the conditions and requirements of Kazakhstan. By incorporating
local datasets and training models on images of Kazakh roads, the project ensures high
accuracy and relevance. Additionally, the integration of vehicle detection, license plate
recognition, and model/color identification into a single, cohesive system, combined with
real-time processing capabilities, represents a significant advancement over existing
standalone systems.

Literature Review.

Recent advancements in 3D object detection have significantly improved vehicle
detection systems, especially for applications like autonomous driving and robotics. While
2D detection models like Faster-RCNN have achieved great success, they fall short in
providing the necessary spatial information in dynamic environments. As a result, 3D
detection using monocular and binocular cameras, along with LIDAR, has gained
prominence.

Models like YOLO 3D and AVOD have made substantial progress in integrating
multi-sensor data, combining visual information with radar or LiDAR inputs for enhanced
vehicle detection. YOLO 3D uses stereo information and advanced convolutional layers to
provide detailed context and 3D information such as vehicle direction, while AVOD fuses
RGB images and bird’s-eye-view data to generate precise 3D proposals.

Despite these advancements, challenges remain, particularly in terms of robustness to
occlusion, dynamic environments, and the reliance on surface texture for object detection.
The complexity of 3D bounding boxes, which involve position, rotation, and size, also
complicates real-time applications. Nevertheless, simplifying assumptions about object
positioning have made 3D detection more feasible, reducing the problem to a 6D pose
prediction task and improving algorithm efficiency and accuracy as stereo precepted and
concluded [3, p. 5-6].

For car model recognition, the authors compared their deep learning approach with
traditional methods: Local Binary Pattern (LBP), Local Gabor Binary Pattern (LGBP), and
Scale-Invariant Feature Transform (SIFT). The deep learning model achieved the highest
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accuracy (88.2%), outperforming LBP (46.0%), LGBP (68.8%), and SIFT (78.3%). This
demonstrates that deep learning significantly improves recognition performance compared to
conventional methods. These results highlight the effectiveness and speed of the proposed
framework in both detection and recognition tasks [4, p. 3-4].

Object detection is a vital component of computer vision, with traditional methods like
SIFT, HOG, SURF, and ORB laying the foundation for more advanced deep learning
techniques such as R-CNN, Faster R-CNN, and YOLO. While traditional methods are valued
for their invariance properties and computational speed, deep learning approaches have
surpassed them in terms of accuracy and efficiency, enabling more precise and scalable
solutions as conducted authors [5, p. 8].

Overview of existing solutions.

A complex task in describing a car will consist of a pipeline that starts with finding
cars in the original image, determining the color, model, finding the license plate frame,
reading the license plate, and determining.

Highlighting the cars on stage.

The author of this solution used the YOLO v5 model. This model was also created to
create custom datasets for fine tuning. The model was also divided by the author into
different models from small to large 4 yaml settings. For example, in the large model, Focus
(Smaller patches from input image into non-overlapping regions), Convolutional
(Summation of near values), C3 (Convolutional 3x3 block to collapse), SPP (Pulling with
many scales), layers were used, going by exponential of 2 from 64 to increase in arguments.

train/box_loss trainfobj_loss train/cls_loss metrics/precision metrics/recall
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Fig. 1 — Results of training model of Boneh M. [11]

This model was trained with 25 epochs, 16 batch sizes, 75 iterations each. As
illustrated in the figure, by 25 the percision becomes more rational to use.



«Central Asian Scientific Journal» Ne5 (24) — Okmsabpe — [lekabpe 2024

MHpopMaLUOHHOE areHTCTBO
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Fig. 2 — Results of detecting objec from custom image of model of Boneh M. [11]

This model did a good job with the undetailed image. It also identified other vehicles
along with the cars, which indicates that retraining is possible for other objects. The model
also identified the side view of the 0.31 car. The results of the coordinate parameters and
rectangle sizes are then used to crop the image into several parts.

Definition of color.

The Kaggle notebook "The Prediction of Color Tags" by Rrighart R. employs one of
Convolutional Neural Network (EfficientNetB3) for image classification tasks. The model is
built using the Keras framework with TensorFlow. The author preprocesses the image data,
applies augmentation techniques, and constructs a CNN architecture with multiple
convolutional layers, max-pooling, and dense layers. The model is trained on the color tag
dataset, optimized using an Adam optimizer, and evaluated based on accuracy. The model
used 150 batch size in one epoch. The input data for the model is an image of a fully filled
projection of the car onto a two-dimensional surface like a photograph.

model accuracy

— train _ : E—
0.8 w]qdatmn//_/_/—l—/-‘J

BCCUFACY

o o
&=

0 10 20 0 a0 50
epoch

Fig. 3 - Rrighart R. Epoch accuracy. [1]
51
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As illustrated in the figure, the training and testing extremum is between 0 and 10
epochs. With 10 epochs, the model begins to work effectively.

Errors by Class on Test Set

yellow
white NN
tan I
silver NN
red I
purple
pink
orange GGG
grey NG
green | N
gold
brown NG
blue
black NG
beige I
0 10 20 30 40 50 60

Fig. 4 — Errors of colors of custom trained model with 5 epoch of Rrighart R. code [1]

As you can see beige, yellow and brown are causing problems for the model. This may
be due to the daylight in the input images. And also due to the similarity of such a halftone as
beige.

Input image shape is (1686, 199, 3)

the resized image has shape (224, 224, 3)

image shape after expanding dimensions is (1, 224, 224, 3)

the shape of prediction is (1, 15)

the image is predicted as being color silver with a probability of 21.985736489208596

Fig. 5 — Predicted color of custom image of extracted image from source scene image.

Here silver is the second prediction, and the first is zero. This is due to the small
number of eras.

Getting car plate number.

The author of this model also uses the location of the object as a car number plate, and
then reads the text using OCR [2]. The author also added more complex layers to the layers
such as Reduction (reduce the spatial size of feature maps while increasing the number of

52



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

channels), Inception (Includes scaling and many types of convolutions) and Stem (initial
layer). The size of the images is compressed to 224 and 224.

As shown, the losses drop sharply by epoch 120.

The task is then reduced and divided to identifying text from a picture. This can be
done by an OCR system or some other neural network. OCR is a faster solution. Also author
reasons that Tesseract has several limitations. It performs best with clean text-background
segmentation and struggles with noisy images. The accuracy is lower than some commercial
OCR solutions, and it struggles with artifacts like partial occlusion, distorted perspectives,
and complex backgrounds. Tesseract can't recognize handwriting and may produce gibberish.
It also struggles with languages not specified in the language argument, poor-quality scans,
and documents with complex layouts like multiple columns. Additionally, it does not provide
font information [2].

Training model detection car model

To determine the car model, the article project used a dataset with car models, which
does not contain a large number of photographs (less than a hundred) [8]. Each car has
several photographs and its own label as the brand name. The images were normalized to 150
by 150. The batch size is 32. Also, based on previous projects and the information obtained,
a simple CNN sequential was chosen. The activation of neurons is relative, the layers by the
argument sizes increase exponentially by 2 starting from 32. Convolution 2d, Max pooling
2d (compression), Flatten (Matrix transformation) and Dense with 512 size (Neurons layer)
and Dense with the number of classes with soft max activation are used.
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Fig. 7 — Results of training the model on 100 epochs.

The model shows incorrect car models, but similar brands, on the original pictures
from the Internet and the Chevrolet received earlier. The authors of the article think that this
Is due to the size of the original pictures, which are too compressed and do not include all the
subtleties of the car models.

Discussion.

This project has many limitations, such as a small version of the trained model, a small
sample of datasets and a discrepancy between the dataset and Kazakhstan cars, questionable
efficiency in determining the car model, possible illegibility of the text, and also possible
differences in the behavior of the model under different lighting. In future studies, the
authors will use a deep learning model instead of a fast CNN model, expand the datasets,
create their own dataset of images of city traffic in Kazakhstan based on the found project,
find a more accurate model for determining text from signs, test different options for
compressing images and layers. The authors concluded that determining a car model also
requires possibilistic layers to determine some features of the car.

Conclusion.

This article reviewed existing projects and created one model for passing the pipeline
for describing cars from an image. The article shows current tools for creating such models.
Many parts in the development of the integration system for describing cars were studied.
Models were found that can adapt to new created datasets. A tool for automating the creation
of a dataset with cars was found. The article discusses faster and more accurate approaches to
this issue.
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YJIK 004.4
Canap MeJaip TaHChIKOAHKBI3bI
JLH.I'ymunes areingarel EYY
AKIapaTThIK TEXHOJOTHUsUIAp (paKyIbTeTI
NudopmaTtuka kadeapacbiHbIH 2-Kypc MaruCTPaHThI
(Acrana K., KazakcraH)

Fouibivu skerexmi: 3yansixap K.E
JLH.I'ymunes arsingarel EYY
AKIapaTThIK TEXHOJOTHUsLIAp (paKyIbTeTI
Nudopmatuka kadeapacsl

[Tenaroruka FeUTBIMIAPBIHBIH KaHIU1AThI
(Acrana K., Kazakcran)

KOJ KUMBUIJIAPBIMEH KAPBIKTbI BACKAPY: PYTHON, OPENCYV K9HE
ARDUINO UHTEI'PALIUACHI

Anparna. byn wmakamaga OpenCV  MyMKIHAITEpIH MaiianaHa OTBIPBIN, KOJI
KUMBUIIAPbIH TaHy apKbUIbl JKapbIKThI 0acKapy KYHeCiH KYpy >KOJJIaphl KapacThIPbLIaIbl.
ConbimMen kartap, Python-ma  Mediapipe, numpy, tkinter, serial kiTanmxaHajgapbIHBIH
OpHATBUIYBI, OJIAPJbIH KOJIJaHbUTysl Kepceriieni. JKoba Python Oarmaprnamanay Tijgi MeH
Arduino MUKpPOKOHTPOJIZIEPIH HHTETrpalusiay apKbUIbl Ky3ere acanbsl. byn Tocinm Smart
TEXHOJIOTUSIHBIH OpTYpJlicajalapblH KETUIIPYIC >KOHE MHTEPAKTHBTI Oackapy XKyuenepiH
Kacayra KOMEKTeCe/Il.

Kiarrik ce3mep: Python, OpenCV , Arduino , pyfirmata, pyserial, numpy, mediapipe,
CV2, MUKPOKOTTPOJIIED, KAPBIKIUOIBI.

3amaHayH TEXHOJOTHUSA XKaPBIKThl OacKapy apTypJl JiC, TOCUIAEP/l YChIHA OTHIPHIIL,
KapKbIHABl JIaMblll KeJeAl. AWTapiblK JaMbIll  Keje JKaTKaH OaFbITTapiablH Oipt —
KAUMBUIIAPMEH OpTYPJi KYPBUIFBLIAPABI Oackapy. TexHuKamapapl iC-KUMBUIAAP AapKbLIbI
Oackapy opTypIi OaTbipManap MeH MyJIbTTep/Ii OacKapyaaH fa biHFaiisr [1].

Ocwr makanana Python, OpenCV xone Arduino MHTErpanusuIapbIHBIH KaPBIKTHI 1C-
KUMBUIZAp apKbUIbl Oackapy YIIH HHTErpanusiay kKapamanasl. Python-mepexrepai enmey
KOHE KOJIIaHOamapapl 931pJiey, COHBIH IMIHAE KECKIHMEH >KYMBIC ICTey YIINH KeHIHEH
KOJIaHBIIATRIH KyaTThl Oarmapiamanay Tuti. OpenCV (Open Source Computer Vision
Library) - Busyaiasl akmapaTThl ©HJICYIe JKOHE TaljayFa apHaFaH KiTamxaHa, OyJ1 OHbI
KUMBUIIAP/Ibl TAHYBIH TaMallia Kypaibl eTeil. Arduino 3 Ke3eriHje KapbIKIUOAThl HEMece
mamap CHSIKThI CBIPTKBI KYPBUIFBLIAPIbI OacKapy/Ibl KAMTaMachl3 €TETiH MUKPOKOHTPOJLIED
HIeNIMIEPIH )KacayFa apHaJIFaH TaHbIMaJI I1aTgopma OoJIbIN TaObLIAIbI.

byn MakamaHblH MakcaThl — IaiajaHylIbUIapFa KaMepaMEH TaHBUIATBIH JKOHE
KOMITBIOTEPJIIK KOpYy aJIrOpPUTMJACPIMEH OHJACITEH KapamaihblM KHMBULIAPABI KOJdaHa
OTBIPBII, >KAPBIKTAHABIPYIbl OacKapyra MYMKIHIIK OepeTiH >XyheHi Kypy. Icke acwipy
6apeiceiaa Python, OpenCV xoHe Arduino apachlHIarbl ©3apa 9pEeKeTTeCy epeKIIeNiKTepl
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KapacThIPbUIAIbl, COHBIMEH KaTap (YHKIMOHAIABI Oackapy >KYyHEeCiH Kypy YIIiH OCHI
TEXHOJIOTHUSJIADMEH JKYMBIC 1ICTEY/IIH HET13T1 MPUHITUIITEP1 KOPCETUIS/I].

Kasipri ke3zie TEeXHOJIOTUSIHBIH IIEKCI3 MYMKIHIIKTEp1 0opimi3 MomiM. Ajlam eMipiH
KYHJICTIIKTI OHTaWJaHIbIPy MaKcaThlHIa Smart TEeXHOJOTHSHBIH OapiblK MYMKIHIITEPI
KOJIIaHbUTYIa. AJl OChl Smart TeXHOJIOTHsUIapAbl jkacay OapbIChIHIA MUKPOKOHTPOJLIEpPIIED
KOJIIaHBUIATBIHBIH O171eMi3. AJl MUKPOKOHTPOJIIEPIH MYMKIHAIKTEpIH OapbIHIIA KOJIJaHY
yurin onapnael Python Oarmaprnamanay TiliMeH WHTErpanus skacayra Oonaner [3]. Byrinri
’KYMBICBIMBI3ZIBI OacTay yiIiH eH anasiMeH Python sxone Arduino IDE opaaTtamsls.

Arduino IDE men Arduino Uno mukponTposepis (1-cyper) 6aiaaHbICTIpaMBbI3.

Cypert 1 - Arduino Uno MUKPOKOHTpOJLIEPI

Enai ocel MukpokonTposuiepai Python G6arnmapnamanay TuTiMEH MHTErpanusiiay YiiH
Python-ra Temeneriaeii KiTarmxaHaaap/ bl OpPHATAMBI3:
- Pyfirmata;
- Pyserial;
- Numpy;
- Medipipe;
- Cv2 [2].

Mynnaret Cv2 sxoHe Mediapipe kitanxaHanapbl O13re OCBI KYMBIC OapbICBIHJA
BU3YyaJIJIbl aKNAPPaThl €HT13y YIIH KepeK 0O0JaIbl.
byn kiTamxaHamapasl OpHATy YIIIH KOMMaHIAIBIK HHTEepdencT! KomanaMbiz. Wint+R
nepHesepiH  0achlll, IIBIKKAH Tepe3ere cmd Kasplll, KOMMAaHAAJIBIK WHTEpQEHCTI
makbipambi3. Kitamxananapapl €Hri3y YIiH COWKECIHIIIe:
- Pip install Pyfirmata;
- Pip install Pyserial;
- Pip install Numpy;
- Pip install Mediapipe;
- Pip intall Cv2 — komananapbiH K€3€KIICH 5Ka3bIll OPHATHII aJlaMbI3.

KitanxanamapablH OpHATBUIFAHBIH TeKcepy yimiH Python-ra Temenmerimep/i sxasbi,
Kayarika *Kioepir Kepemis.
Pyfirmata mexcepy (2-cypem):
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A pyfirmata proverka.py - C:/Users/User/Deskiop/python ecentep/pyfirmata proverka.py (3.13 O

File Edt Format Run Options Window MHelp

Cyper 2 - Pyfirmata kiTanxaHacbIH TeKCEpY

Kayabwi (3-cypem):

A IDLE Sheil 3,127 o
File I hell Debug 5 Wingdow Help
Fython 2 tags/v3,.12. b ad 2024, c:4l / | 4 bit
AMDEY) winl
Type "help", “copy "cred » ense ()" for more form
we RESTAR 1 p/ Py enTep/pyfirmata Orka.py weems
atyl

Cyper 3 - Pyfirmata kiTanxaHacbIHbIH OPHATBLITYbI

Pyserial mexcepy (4-cypem):

# ‘pyfirmata proverka.py - C/Users/User/Desktop/python ecentep/pyfirmata proverkapy (3.14 0 X

File Edit Format Run Options Window Help

Cypert 4 - Pyserial kiTarxaHacblH TEKCEpy

Kayabw (5-cypem):

# IDLE Sheit 3,12

[: L4
File Edit She Debtug Options Window Help
u Python 3.12.7 (tags/v3.12.7:0b0Sead, Oct 1 2024, 03:06:41) [MSC v.1941 &4 bit |
AMDGY) on winla
Type “help®™, "copyright®, “"credits™ or "license()" ¢ re A
RESTART: sers/User/Desktop/python ecentep/pyfirmata proverka.py ==
i" € iaL inat ’.’. iy!

Cypert 5 - Pyserial kiTanmxaHachbIHbIH OPHATBLTYbI

Numpy mexcepy (6-cypem):

& pyfirmata provercapy - C sers/User/Desktop/python ecentep/pyfirmata proverkapy (312 (=)

File Ednt Format Run Options Window Help

Cypert 6 - Numpy KiTarxaHacblH TEKCepy

Kayaow (T-cypem):
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& IDLE Shell 3127 O
Fle Eant Shell Debug Options Window Help
Python J.14. (tags/v3.12.7:0p05% ad, Oct 1 2024 03:06:41 MSC v.1541 &4 bit
AMDES n wini2
Type "help", "copyright®, "credits® or "license ()" for more informatior
RESTART: /User Jser/Deaktop/pyt n e arep/pyfirmata proverka.py

Cypet 6 - Numpy KiTanmxaHacblHbIH OPHATHLTYbI

Cv2 mexcepy (7-cypem):

—— . ——
# nposepka.py - CA\Users\User\Desktop\python ecentep\nposepsapy (3.127 &)
e Edit Format Rur ptions  Window Help

n

¢2 ve

Cypert 7 - Cv2 kiTanxaHacblH TEKCEPY

JKayabwr (8-cypem):

 IDLE Shell 3.1 )
File pt ~ Ip
ython 2 (tags 2 blSead 2024 4 MS i 4 bit (
AMDGY) W
ype "he ¥ o e » ense()" f more \
, KLog ¥yt I l
Cypert 8 - Cv2 KiTanxaHaCbIHbIH OPHATHLTYbI
Mediapipe mekcepy (9-cypem):
A nposepxal py - C\Users\User\Desktop\python ecentep\nposepxal py (3.127 Q x I
File Edit Format Run Options Window Help
mediapipe mp
(mp. wversion_ )
Cypet 9 - Mediapipe kiTarixaHacblH TEKCEPY
Kayabwt (10-cypem):
A IDLE Shell 3127 0 "% |
She Debug Options Window Help ]
Python 3.12.7 (tags/v3.12.7:0b03ead, Oct 1 2024, 03:06:41 MSC v.1941 64 bit |
AMDEY) nw
Type elp” J ed w ense 1 4 - 1 4 Bl
RESTA pythe nTep\npose]

Cypert 10 - Mediapipe kiTanmxaHacbIHbIH OPHATHLTYBI

KirtanxanamapiblH OpHATBUIFAHBIHA KO3 JKETKI3T€H COH KOJ KHMBUIIAPhl apKbLUIbI
KapbIKThI 0ackapy yuuiH Python 6arnapnamanay TiniHe KOA )Ka3aMbl3:
import cv2
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import mediapipe as mp
import serial
import time
OCBI JKOJIAApAbl K43y ApKblJIIbI OPHATKAH KiTaHXaHaJIapBIMBISIIBI HMIIOPTTAIl aJ1aMBbI3.
[Iporpamma Ko KUMBUIIAPBIH TaHY YIIiH KeJiecl )KOJIaapabl eHr13eMi3:
mp_hands = mp.solutions.hands
hands = mp_hands.Hands(max_num_hands=1, min_detection_confidence=0.7)
mp_drawing = mp.solutions.drawing_utils
KeJleci KaiaM e31Mi3/IIH MUKPOKOHTPOJIIEPIMI3i iCKe KOCY YIIIiH TOMEHACT1 KOJTHI JKa3aMbI3.
My#npaarst COM 6 mopTThiH athl, anm 9600 MonmiMeTTepai ki0epy KbUITaMIbIFbL:
arduino = serial.Serial ('COM®6', 9600)
time.sleep(2)
KOJIAbIH allIbIJTYBIH KOHC )Ka6I>IJIy1>IH CaHaNTBIH KOJ:
def count_fingers(results):
if results.multi_hand_landmarks:
for hand_landmarks in results.multi_hand_landmarks:
landmarks = hand_landmarks.landmark
tip_ids = [4, 8, 12, 16, 20]
base ids =0, 5, 9, 13, 17]
fingers =[]
for i in range(l, 5):
if landmarks[tip_ids[i]].y < landmarks[base_ids[i]].y:
fingers.append(1)
else:
fingers.append(0)
if landmarks[tip_ids[0]].x < landmarks[base_ids[0]].x:
fingers.append(1)
else:
fingers.append(0)
total fingers = fingers.count(1)
return total_fingers
return 0
Keneci kamam nporpaMmMaMbI3/IbIH HET13T1 [TUKJIL:
cap = cv2.VideoCapture(0)
while cap.isOpened():
ret, frame = cap.read()
if not ret:
break
frame = cv2.flip(frame, 1)
rgb_frame = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
results = hands.process(rgb_frame)
if results.multi_hand_landmarks:
for hand_landmarks in results.multi_hand_landmarks:
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mp_drawing.draw_landmarks(frame, hand_landmarks,
mp_hands.HAND_CONNECTIONS)
total_fingers = count_fingers(results)
else:
total fingers =0
arduino.write(str(total_fingers).encode())
cv2.putText(frame, f'Fingers: {total_fingers}', (50, 50),
cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 0, 255), 2, cv2.LINE_AA)
cv2.imshow('Finger Counting', frame)
if cv2.waitKey(1) & OxFF == ord('q"):
break
cap.release()
cv2.destroyAllwWindows()

Ochl  KOATHI Kayamka ki0epy YiIiH anabiMeH Arduino MUKpPOKOHTPOJUIEPIH
KOMIIBIOTEPIe KOCHIN ajlaMbl3, HOTH)KeCl ToMeH erineit 0omysl kepek (11-cyper):

R ! Finger Counting

Fingers: 4

Cyper 11 - XKayanka xki10epreH CoH 3kpaHja naijaa 00JaTbiH Tepe3e

byn Ttepe3e apKpLbl BH3yaslabl aKmaparThl, SFHH, KOJ KHUMBUIJIAPBIH EHT13eMi3.
MUKpPOKOHTpEIUIEPiH cXxeMachl cyperte (12-cypeT) KopCceTiIreH:

Cypet 12 - Arduino-HbIH cxeMachl
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KonbIMbI31bI allikaH Ke3/1e 013/11H aMIapbIMbI3 xKaHaThiH 0oJajbl (13,14-cyperrep):

Cyper 14
AJ KOJBIMBI3]IBI JKAMKaH Ke3/1e mamMaapbiMbI3 emreni (15,16-cyperrep):
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Cypert 16

XKapsikrapapl KoJIMeH 6acKapyaa SpTypJii cananap/a KojigaHnyra 0omaasl. Mbicamsl:
AKbi10b1 yii: )KaThIH 0enMe, ac 6emMeie HeMece KOHAaK O0eMere KOoJaHyFa bIHFaiIbl.
Koeamowix opvinoap: xeHcenepae ’KyMbICTaH allaHamay YIIiH. AypyxaHajaa oTa »acalThiH
HEMece CTEepIIb/Il 0eIMeNep Ie JKapblK COHIPTIIIIH KOJMEH YCTayFa O0JIMaNThIH Ke3/ep/ie.
OHoipic opbiHOapbIHOA. KAPBIKTHI KOJI TUT130€H jkaFy HeMece KIIipy Ke3Jie.

Mymkinoiei wexkmeyni dcanoap yuiiH: *KapbIKThl KOJIMEH OackKapy MYMKIHJIT IIEKTEYi
aZaMIapJIbIH J1a KYMBICHIH JKE19JIJICTE allajIbl.

Tucuenanvix opviHoapoa: XybIHATHIH OenMeseplie, acyiieple HeMece opeTxaHaiapia
KapbIK COHIPTIIITI ycTamay YIIIiH.

Asmomobunvoep: KONAaH anaHiamMai, CaJoHIaFkl aMaap/ibl HeMece KOJIIKTiH (apanapbiH
KUMBUIMEH KOCY.

MaixananplIrad dgeduerTep:
1. Koncrpyupyem po6otoB Ha Arduino . [lepeie maru / [[x. beiikTan ; aFbUIIBIH T.
aynapran O. A. TpedunoBoit. snextpon. M. : JlaGopatopwus 3nanuit, 2020. 323 c.
2. Avi Paperno. Python & Arduino. IIpocto, OBICTPO W  KpacuBo.
https://habr.com/ru/articles/443326
3. McRoberts, Mike. Python for Microcontrollers. Packt Publishing, 2020.
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DEVELOPMENT OF A PORTAL FOR DIGITALIZATION OF THE PROCESSES
OF THE ACADEMY OF CIVIL AVIATION

Abstract: In the era of digital transformation, efficient resource management is critical
for optimizing operations in academic institutions. [1] This paper introduces a data-driven
platform designed for universities to consolidate and analyze data from various systems, such
as the Platonus learning management system, employee records, office inventory, and
computing resources. Built using Java and the Spring framework for backend development
and JavaScript with React for the frontend, the platform provides a comprehensive
visualization of classroom and equipment statuses, enabling administrators to make informed
decisions. Features include 2D cabinet visualizations, equipment condition indicators, and
detailed maintenance histories. This innovation aims to improve operational transparency,
resource allocation, and equipment lifecycle management, ultimately fostering a more
efficient academic environment.

Keywords: University Resource Management, University Resource Management,
Resource Visualization

Introduction. University management systems often rely on disparate data sources,
leading to inefficiencies in resource tracking and decision-making. Integrating these data
streams into a unified platform can enhance operational efficiency and provide actionable
insights. [2] This platform focuses on creating an interactive system where all university
classrooms and resources are digitally represented. By incorporating data visualization and
analytical capabilities, the system serves as a powerful tool for administrators to monitor and
optimize resource usage. Furthermore, this platform addresses common pain points such as
outdated equipment tracking, poor resource allocation, and the lack of centralized
maintenance records.

System Design and Architecture

Data Integration. The platform aggregates data from:

Platonus Learning Management System: Academic schedules, classroom allocations,
and student attendance.

Employee Data: Faculty and staff records, roles, and responsibilities, including
department affiliations and contact details.

Office Inventory: Detailed records of furniture, stationery, and miscellaneous office
equipment.

Computing Resources: Comprehensive information on hardware specifications,
software installations, warranties, installation dates, and maintenance logs.

A centralized database ensures data consistency and accessibility. Advanced ETL
(Extract, Transform, Load) processes handle data ingestion, ensuring seamless integration
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from disparate systems. [1] The ETL system is designed to accommodate real-time data
updates and historical data archiving for longitudinal analyses.

Visualization Framework

The platform provides an interactive map displaying all university classrooms. Key
features include:

Room Identification: Each classroom is labeled with a unique identifier, including
building name and room number.

2D Visualizations: Clicking on a classroom opens a detailed layout with models for
each computer, desk, and other equipment. The layout also includes markers for electrical
outlets and network ports to assist in infrastructure planning.

Modal Windows: Clicking on an individual model displays a modal window with:

Equipment installation date.

Maintenance history, including detailed logs of service activities (technician details,
repair dates, replacement parts used, and reasons).

Condition indicators:

Green: Equipment in excellent working condition with no issues reported.

Yellow: Equipment is functional but nearing maintenance or replacement.

Red: Equipment is outdated or malfunctioning, requiring immediate attention.

Analytical Tools

Condition Monitoring: Aggregated statistics on equipment conditions provide insights
for proactive maintenance. A dashboard highlights classrooms or departments with the
highest proportion of at-risk equipment. [2]

Usage Reports: Detailed reports on classroom and resource utilization assist in
capacity planning, identifying underused spaces and resources.

Predictive Analytics: Machine learning models predict equipment failures based on
usage patterns, historical maintenance data, and environmental factors.

Implementation

Technology Stack. Backend: Java with the Spring framework for building robust and
scalable APIs.

Frontend: JavaScript with React for creating an intuitive and interactive user interface,
ensuring a responsive design across various devices.

Database: PostgreSQL for structured data storage, supporting advanced queries and
data indexing.

Visualization: D3.js and Leaflet.js for generating 2D cabinet layouts and interactive
maps.

Hosting: Cloud-based deployment on AWS for scalability and reliability, with
integration of CI/CD pipelines for efficient updates.

Workflow

Data Collection: Data is fetched from integrated systems via secure APIs, with regular
synchronization to maintain accuracy.

Data Processing: ETL pipelines clean, normalize, and enrich data for analysis,
including generating calculated fields like equipment age and condition scores. [3]

Visualization Rendering: Data is rendered into visual formats, such as room layouts,
pie charts, bar graphs, and heatmaps.
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User Interaction: Administrators interact with visualizations to drill down into specific
classrooms, equipment, or departments. Filters allow customization by building, department,
or equipment type.

Benefits and Applications

Operational Efficiency. By centralizing data and providing intuitive visualizations, the
platform reduces the time spent on manual resource tracking and decision-making. [2] The
digital representation of classrooms allows for quick identification of resource shortages and
bottlenecks.

Proactive Maintenance. The condition monitoring system ensures timely repairs and
replacements, extending equipment lifespans and reducing downtime. Administrators receive
automated alerts for at-risk equipment, minimizing disruption to academic activities.

Strategic Planning. Aggregated usage data supports strategic decisions regarding
classroom scheduling, resource allocation, and budget planning. The predictive analytics
feature enables forecasting future needs and costs, assisting in long-term planning.

Enhanced Transparency. The platform’s comprehensive dashboards and reports
provide stakeholders with a clear overview of resource statuses, promoting accountability
and data-driven management. [3]

Case Study: Prototype Deployment

A prototype of the platform was tested at a medium-sized university. Key outcomes
included:

A 20% reduction in equipment downtime, attributed to proactive maintenance
scheduling.

Enhanced visibility into resource utilization, aiding in the optimization of classroom
schedules and equipment distribution.

Positive feedback from administrators and faculty for its user-friendly interface,
detailed data insights, and reliability.

Identification of over 15% of underutilized classroom space, informing plans for
reallocation.

Conclusion and Future Work

The proposed platform offers a transformative solution for university resource and
equipment management. By integrating and visualizing diverse data sources, it empowers
administrators with actionable insights. Future work includes expanding predictive analytics
capabilities, incorporating real-time data from loT sensors for dynamic condition monitoring,
and developing mobile applications for on-the-go management. Additionally, integration
with smart building systems could further enhance operational efficiency.

List of literature:

1. Schroeder, R. G. (1974). Resource planning in university management by goal
programming. Operations Research, 22(4), 700—710. https://doi.org/10.1287/opre.22.4.700

2. Rodriguez-Abitia, G., & Bribiesca-Correa, G. (2021). Assessing digital
transformation in universities. Future Internet, 13(2), 52. https://doi.org/10.3390/fi13020052

3. Dong, X. L., & Rekatsinas, T. (2018). Data integration and machine learning.
Proceedings of the 2022 International Conference on Management of Data.
https://doi.org/10.1145/3183713.3197387



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

UDC 004.652
Tuzelova Amina Nurbolatkyzy
Student of Software Engineering
Astana IT University
(Astana, Kazakhstan)

NOSQL IN BIG DATA ANALYTICS: REVOLUTIONIZING MODERN DATA
PROCESSING

Abstract: This article studies NoSQL databases from the perspective of big data
analysis and considers how these databases cope with diversity, volume, and variety of fast
data. Such properties as distributed architecture, high performance, horizontal scalability, and
flexible schemas are crucial for real-time analysis and modern computing of data. The
perfect compatibility of NoSQL databases with big data tools like Hadoop and Spark,
together with visualization software like Tableau and Power Bl enables effective data
loading, manipulation, and effectiveness evaluation. Their versatility is demonstrated by
applications in sectors (such as social media, e-commerce and healthcare) which range from
real-time monitoring to user behavior analysis. The case study shows how well MongoDB
scales and stores semi-structured data for retail analytics. The ever-growing evolution of
NoSQL technologies promises that they are important in the context of the requirements for
data driven decisions making in the modern dynamic digital world; nevertheless, there are
some continuing problems. These problems include consistency trade-offs, adoption
complexity and lack of standardization. These challenges are severe and should not be
ignored as they indicate the areas for future development and implementations in the sector.

Keywords: Big data, NoSQL, Power Bl, Tableau, MongoDB

Introduction

The term and the concept NoSQL were invented in 1998 by Carl Strozz, in order to
designate his lightweight and open-source relational database [8]. The database management
system created using a NoSQL methodology suggests providing speed, horizontal expansion,
and loose structure as solutions to these issues. Because NoSQL databases integrate
distributed data processing and storage engines like Apache Hadoop and Apache Spark, they
are also essential for Big Data personnel. While the term "big data” refers to the volume,
velocity, and variety. This study looks at NoSQL databases' big data capabilities and how
using them enables real-time analytics.

Characteristics of NoSQL Databases in Big Data

1. Scalability: Due to the horizontal scaling of NoSQL databases, organizations can
distribute workloads across multiple servers. This is because scalability means the ability to
maintain performance as large volumes of data are handled. According to Oussous et al.
(2017), one of the dimensioning factors of NoSQL databases is horizontal scaling capabilities
that can store vast amounts of data, hence supporting the addition of more servers only when
needed [6].

2. Flexible Schema: Unlike relational databases, NoSQL systems are based on
schema-less architectures. The flexibility allows one to deal with unstructured and semi-
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structured data, which includes audio-visual, xml, json among other documents.
Moniruzzaman and Hossain (2013) argue that schema-less structures allow quicker
application development and make the data models easier [5].

3. High Performance: Ahmed et al., (2018) argues that NoSQL is designed to handle
workloads and to maintain consistent performance under significant stress [1]. Owing to their
simple read and write processes, NoSQL databases are excellent for real-time processing.

4. Integration: The reason why NoSQL systems provide elastic and highly available
services is the use of distributed storage. Minimization of data loss and downtime is achieved
through replication of data across several nodes.

Auto

Sharding

Features of
NoSQL

Replication

Figure 1- Key Features NoSQL Database [9].
Table 1 - Types of NoSQL Databases

Type Description Example
Document- Values are visible and can be queried, each piece of data MongoDB
based is considered a document (JSON or XML).

Column- Stores data in columns rather than rows. Column Apache

based ‘Families’ are several rows, with a unique key Cassandra
belonging to one or more columns.

Key-value Not intended for complex queries. Atomic for single key Redis
operations only.

Graph DB Graph databases store information in entities, and Neo4j
relationships. Also, impressive when your data set
resembles a graph-like data structure.

NoSQL Database Types and Their Use Cases [4].

Methods of Integration with Big Data Analytics

NoSQL DBMSs are capable of ingesting data from streaming applications on the fly
by integrating with Apache Kafka and it’s kind of applications. In the context of analytics
pipelines, this functionality ensures that data can be in continuous flow [3]. Furthermore,
CData Software provides access to data and real-time linking between business intelligence
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systems and NoSQL databases [7] to still enhance the ability to present data. This in turn
facilitates large-scale parallelization, combined with distributed computing platforms such as
Hadoop and Spark. Big Data frameworks and NoSQL databases combine the powerful
capability of data processing. Also, NoSQL enables the application of tools like Tableau and
Power Bl for interactive visualization dashboards. These couplings allow decision-makers to
receive actionable information in a concise and efficient way [3].

Applications of NoSQL in Big Data Analytics

NoSQL databases are used in healthcare to store imaging files, sensor readings and
patient records supporting real-time monitoring & personalized care. Therefore, it is essential
to capitalize on the flexibility of NoSQL systems so as to be able combine diverse healthcare
data sources [2].

Amazon and eBay use NoSQL for their massive recommendation engines, customer
profiles, and to manage product catalogs in the e-commerce space. In their opinion,
Moniruzzaman & Hossain (2013) explained that these companies should adopt NoSQL and
“use it to produce a personalized experience for each consumer on the fly” [5].

Social media sites make use of the graph database in various behaviors users
relationships etc. for trend analysis; Ahmed et al. (2018) argues, it is important to learn about
the graph databases in large datasets via their patterns and connections as colour suggested
[1].

Big Data

Big Data can be illustrated as shown in the image, encompassing Transactions,
Interactions, and Observations, with data ranging from megabytes to petabytes.

Big Data = Transactions + Interactions + Observations
BIG DATA
Sensors / RFID / Devices User Generated Content
Petabyte Sent
i " Mol Web SUA Social Interactons & Feecs
User Click Stream
Spatial & GPS Coorginates
Vieb kg WEB  Lgiesing
Terabytes Offer hisiory Pricing External Demographics
AmHate Business Data Feeds
Gigabytes ' Segmentaton HD Vigeo, Audio, Images
. — Offer details Speech to Text
Behavioral Targeting
Product’Service Logs
Megabytes Dynamic Funnels
SMS/MMS
|| @
Source: Contents of above graphic created in partnérship with Taradata, Inc
5>< . mongo

Figure 2 - Illustration of Big Data [10].
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Transactions: ERP systems, purchase records and payment transactions.

Interactions: All user activities on web platforms, such as clickstreams, dynamic
pricing, and behavioral targeting. Signals: User behavior on websites, including all user
actions.

Observations: Insights from user-generated content, sentiment analysis, spatial data,
and multimedia files.

Moreover, NoSQL alternatives such as MongoDB provide scalability and schema
flexibility well — suited for unstructured data processing which relational databases are
unable to perform efficiently.

Case Study: MongoDB in Retail Analytics

Retailers often handle large datasets that encompass sales figures, product inventory,
and customer transactions. MongoDB, a document-oriented NoSQL database, has greatly
changed retail analytics by providing the following features:

» Manage Semi-Structured Data: Store customer preferences and purchase histories in
JSON documents.

» Enable Real-Time Analytics: Offer insights on inventory management and sales
trends.

* Support Scalability: Scale horizontally to accommodate seasonal sales spikes.
Improved personalized marketing and enhanced supply chain management ultimately lead to
a better customer experience.

The result is improved customer experiences through personalized marketing and
optimized supply chain management.

Challenges and Limitations

Data Consistency: One of the issues of many NoSQL systems is that they are prone to
sacrifice consistency for availability. This often results in consistency models not suitable to
some applications. Oussous et al. (2017) considers the impact of this trade-off on
applications that require strong consistency [6].

Complexity: In the case of teams who already have some experience in working with
relational databases, the move to NoSQL can be very difficult, in design and management.

Lack of Standardization: Multitude of query languages lacking made interoperability
more difficult and developing NoSQL applications more challenging for the developers.
Importance of being able to use standardized procedures which might improve ease of use
[2].

Conclusion

Due to these characteristics NoSQL databases have revolutionized data management in
the context of Big Data analytics. Performance, scalability and flexibility are key benefits
which make NoSQL databases simple to use and economically feasible. Their schema-less
nature and ability to horizontally scale, as well as compatibility with frameworks like
Hadoop and Spark make them ideal for handling different types and performing real-time
analytics of data. This ability to assimilate unstructured data and design individualistic
experiences is particularly beneficial for industries such as social media, e-commerce and
healthcare. The benefits greatly exceed the drawbacks, even though issues like data
consistency, complexity, and lack of standardization still exist. NoSQL databases are still
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essential for businesses looking for scalable, effective ways to handle and examine large
datasets, which promotes innovation and data-driven decision-making.
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INDEXING IN MONGODB: BEST PRACTICES

Abstract: Indexing is a key tool in MongoDB that makes looking up data faster. By
cutting down how long queries take, indexing does not just make database work better but
also helps the system grow. But, good indexing needs a clear grasp of how queries are used,
how data is set up, and what the app needs. This piece looks at rules of indexing types and
top ways to do it well in MongoDB. Also, it goes into issues linked with managing big sets
of data and gives handy tips for making database work best.

Keywords: MongoDB, indexing, query optimization, NoSQL performance,
scalability, database architecture, query efficiency.

MongoDB, a popular NoSQL database, works on the aforementioned flexible,
document-oriented data model. With data being stored in the form of JSON-like documents,
it allows developers to easily model complex relationships and hierarchies. Performance
bottlenecks pacify managers when datasets grow larger or when increasingly complex
queries are executed. On such occasions, indexing becomes a strong mechanism for solving
the issue and enhancing database performance. Without indexes, MongoDB must conduct
full collection scans with each query, thereby negatively impacting performance with
increasing data volumes. This article discusses the core concepts behind indexing, provides
some examples, and elaborates on some real-world applications-feeding the developers on
how to get most value from their MongoDB databases.

Without indexes, MongoDB must conduct full collection scans with each query,
thereby negatively impacting performance with increasing data volumes. This article
discusses the core concepts behind indexing, provides some examples, and elaborates on
some real-world applications-feeding the developers on how to get most value from their
MongoDB databases.

Research Methodology

This research utilizes a complete way to study the role of indexing in MongoDB:

To study the major properties and methods of indexing in MongoDB by literature
review using official MongoDB documentations along with research papers and case studies.

Designed an experiment to simulate real-world scenarios using synthetic datasets in
order to benchmark different index configurations and their performances.

Perform comparative analysis by measuring key metrics for indexing performance
including query execution time, number of documents scanned, and memory footprints.

Industrial applications: Review indexing methodologies in production environments to
validate experimental findings and derive actionable insights.

Discussion

MongoDB supports a variety of index types, each catering to specific use cases and
query requirements:
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Single-field indexes boost queries filtering by a single field, such as user ID.

For example: db.collection.createlndex({ userld: 1 });

The documents can be retrieved quickly based on the user ID.

Compound Indexes are queried using several fields. So, for example, if a query filters
on user ID and sorts by order date, then an index on {userld: 1, orderDate: -1} would
expedite moving through both user ID and order date.

Text Indexes facilitate a full-text search for those applications that require keyword-
oriented queries.

Geospatial Indexes have been designed specifically for geospatial data and provide
effective querying for any location-based searches.

TTL (time to live): Automatically removes documents after the stipulated duration-
making them very effective in the management of transient or time-sensitive data.

Best Practices for Index Design

You should investigate your application to identify its most common queries. Tools
such as explain() are valuable for understanding how queries make use of indexes.

You should order fields in compound indexes according to query patterns. If a query
filters by userld, then sorts by orderDate, the index should probably look like this: {userld: 1,
orderDate: -1}.

Don't create redundant indexes: put the indexes on fields that won't be created multiple
times, allowing it to save space and make some changes easier to maintain.

Use covering indexes: include all the fields you want to search in the index to avoid
having to access the main collection data, thus speeding up the execution of queries.

Regularly check your indexes using db.collection.stats() for unused and rarely used
indexes to get rid of some of them.

Performance Analysis

Various indexing strategies were tested through a million document batch experiments.
The fields included userld, orderDate, productld, price, and location.

Scenarios:

Without Indexes: An aggregate of all documents scanned by each query, with an
execution time of 1750 ms.

Single-Field Indexes: Indexing userld decreased execution times to 650 ms.

Compound Indexes: A combination index on userld, orderDate further reduced
execution times to 200 ms by optimizing filtering and sorting.

Key Observations:

Compound indexes significantly improve performance on multi-field queries.

Extra indexing slowed down the write due to maintenance overhead.

Challenges with Solutions

Write Latency: The maintenance involved in keeping indexes in sync with inserts and
updates incurs a delay in write operations. Solution: Limit the number of indexes to those
that are critical to query performance.

Memory Usage: Indexes consume additional memory and place added stress on system
resources. Solution: Track memory usage and adjust index settings.

Fragmentation: Over time, indexes can become fragmented and no longer function as
effectively. Solution: Use the compact command to reorganize fragmented indexes.
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Shard Key Selection: In sharded clusters, poor shard key choices lead to skewed data
distribution. Solution: Ensure optimal shard key selection and indexing to balance workloads.

Visualization of Results

Graphs and charts are to illustrate the results touching the indexing strategies:

Query Execution Times for Different Index Configurations
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Graph 1- Query Execution Times

A bar graph comparison of execution times in the three scenarios (no index, single-
field index, compound index).
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Graph 2-Scanned Document Counts

A chart shows a change in the scanned documents when indexes are given, thus
gaining efficiency for the query time.

Conclusion

Indexing is integral to optimizing the working of MongoDB. When designed and
implemented effectively, indexes drastically reduce the time taken to execute a query,
optimize resource-utilization, and enable MongoDB in efficiently managing huge datasets.
Careful planning and periodic maintenance is a prerequisite for indexing for striking a
balance among read/write operations. Developers should evaluate the querying patterns,
performance of indexes, and set parameters to achieve the greatest performance from the
database.
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HAND GESTURE RECOGNITION USING ARTIFICIAL INTELLIGENCE
FOR WEB INTERACTION

Annotation: This article explores the implementation of artificial intelligence (Al) to
enable hand gesture recognition for web-based interaction. It discusses the technologies used
for real-time hand detection and gesture recognition, demonstrating how users can interact
with web applications naturally, without relying on traditional input devices. This technology
has applications in accessibility, gaming, and innovative user interface design.

Keywords: hand gesture recognition, artificial intelligence, web-based interaction,
real-time processing, computer vision, user interfaces, accessibility, interactive technologies,
natural user interfaces.

Introduction

The integration of hand gesture recognition and Al has opened new possibilities for
intuitive and natural interaction with digital systems. By employing computer vision and
machine learning algorithms, web platforms can interpret users' hand movements in real
time. This article examines the core technologies, implementation strategies, and their
applications for enhancing user interaction.
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Pic. 1 - Example of hand gesture recognition system interface

Technology Overview

Hand gesture recognition systems rely on advanced Al techniques to process and
interpret hand movements. Key components include:

1. Hand Detection: Al algorithms analyze video streams to detect hands and their
positions. This involves the use of models like Mediapipe Hands, which can accurately
identify landmarks on the hand, including fingertips and joints [1].

2. Gesture Recognition: Machine learning models classify detected hand movements
into predefined gestures. These models are trained on large datasets to ensure high accuracy
and adaptability to different hand shapes and orientations [2].

3. Real-Time Processing: Efficient frameworks ensure low-latency responses suitable
for interactive applications, enabling smooth user experiences [3].

How It Works

The process of hand gesture recognition involves several steps:

1. Input Capture: A camera captures real-time video of the user's hands.

2. Preprocessing: The video feed is processed to normalize lighting conditions and
reduce noise [1].

3. Feature Extraction: Key points on the hand are identified using algorithms like
convolutional neural networks (CNNS) [4].

4. Classification: The extracted features are mapped to specific gestures using trained
machine learning models [2].

5. Action Execution: The recognized gesture triggers a corresponding action on the
web application [3].
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Pic.2 - Diagram illustrating the process of hand gesture recognition

Implementation Example
The following example demonstrates a basic system for hand gesture recognition using
TensorFlow.js and Mediapipe Hands [1, 3]:

const video = document.getElementByld('videoElement');
const handModel = new HandTrackingModel();

handModel.onResults((results) => {

if (results.multiHandLandmarks) {
results.multiHandLandmarks.forEach((landmarks) => {
const gesture = recognizeGesture(landmarks);
executeAction(gesture);

1)

}

1

startVideoFeed(video);
This code snippet shows how to capture video input, detect hand landmarks, and map

them to gestures for executing actions. Advanced implementations can include additional
gesture sets, integration with voice commands, and feedback mechanisms [5].
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Pic. 3 - Example code output visualizing gesture recognition

Applications

Hand gesture recognition systems have a wide range of applications, including:

1. Accessibility:

oEnables individuals with disabilities to navigate web platforms using hand gestures
instead of traditional devices like mice or keyboards [3].

oFacilitates control of smart home devices and appliances for users with mobility
challenges [5].

2. Gaming:

oProvides immersive experiences by allowing players to control characters or actions
with hand movements [2].

o Introduces new gameplay mechanics that enhance engagement and creativity [4].

3. Education:

oFacilitates interactive learning environments where gestures are used to manipulate
virtual objects or navigate content [3].
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o Offers new ways to teach STEM concepts, such as geometry and physics, through
hands-on virtual interactions [2].

4, Healthcare:

oAssists in physical therapy sessions by tracking patients’ hand movements and
providing real-time feedback [5].

oEnables contactless interaction in medical settings to maintain hygiene standards [1].

5. Retail and E-commerce:

oAllows customers to browse and select products through hand gestures in virtual
shopping environments [4].

oEnhances the experience of virtual try-ons for clothing and accessories [5].

Visualization and Feedback

For effective user interaction, the system should include:

. Visual Feedback: Displaying detected hand movements and recognized gestures on
the screen to confirm accuracy [3].

- Customizable Gestures: Allowing users to define specific gestures for personalized
actions, making the system more adaptable to individual needs [2].

« Cross-Platform Compatibility: Ensuring the system works seamlessly across
various devices and browsers, enhancing accessibility [5].

« Feedback Mechanisms: Providing audio or haptic feedback to inform users about
successful gesture recognition [4].

Challenges and Solutions

Despite its potential, implementing hand gesture recognition comes with challenges:

1. Lighting Variations:

o Problem: Variability in lighting conditions can affect detection accuracy.

o Solution: Implement adaptive algorithms and preprocessing techniques to normalize
lighting [1].

2. Occlusion:

o Problem: Hands may partially block each other or other objects in the frame.

o Solution: Use advanced models that account for partial visibility and predict missing
landmarks [4].

3. Performance Optimization:

o Problem: High computational requirements may limit functionality on low-end
devices.

o Solution: Optimize models for efficiency using lightweight frameworks like
TensorFlow Lite [3].

4. Gesture Ambiguity:

o Problem: Similar gestures may lead to misclassification.

o Solution: Train models on diverse datasets and include context-aware algorithms to
improve accuracy [2].

Future Directions

The future of hand gesture recognition lies in:

« Enhanced Al Models: Developing models that adapt to user preferences and
environments dynamically [4].
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« Augmented Reality Integration: Combining gesture recognition with AR to create
Immersive experiences for education, gaming, and training [5].

« Edge Computing: Deploying lightweight models directly on devices to reduce
latency and improve privacy [1].

« Expanded Dataset Diversity: Increasing the inclusivity of training datasets to
accommodate a wider range of users and gestures [3].

Pic.4 - Vision for the future of hand gesture recognition systems

Conclusion

Hand gesture recognition powered by Al represents a significant advancement in web
interaction. By enabling natural and intuitive controls, it paves the way for innovative
applications across multiple domains. Continued research and development in this field
promise to enhance accessibility, user experience, and technological integration for diverse
audiences [1, 2, 3, 4, 5].
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NOSQL DATABASES AND THEIR COMPARISON WITH TRADITIONAL
DATABASES

Abstract: New are NoSQL databases. But they've already established themselves in
the market. This article examines the responses to the following queries: can they truly serve
as a relational database substitute in all application domains, and do they possess all the
features of databases? Additionally, an effort was made to categorize the key features of
conventional databases and then determine whether NoSQL databases share these features.
Based on this, it is feasible to determine whether NoSQL databases are data warehouses with
restricted functionality or if they possess the attributes required to be referred to as databases.
NoSQL databases were contrasted with conventional databases to determine the answers to
these issues.

Keywords: Databases, NoSQL databases, Relational databases.

Introduction

NoSQL databases, where the data structure may not be defined from the beginning and
the focus is on access speed and fault tolerance within the framework of a microservice
architecture that has replaced the monolith, have logically emerged as a result of the lack of
database design capabilities or excessive design complexity.

Why are these new databases becoming more and more popular? NoSQL databases are
already in the top 10 in the majority of database management system evaluations; the reasons
for this are still up for debate.

The ten most widely used DBMSs as of September 2017 are as follows, per DB-
engines:

1. Oracle
MySQL
Microsoft SQL Server
PostgreSQL
MongoDB
DB2
Microsoft Access
Cassandra

9. Redis

10.Elastic search

According to a survey conducted by StackOverflow among software developers, the 8
most popular DBMS in 2017 are:

1. MySQL

2. Microsoft SQL Server

3. PostgreSQL

NIk wN
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4. SQLite

5. MongoDB

6. Oracle

7. Redis

8. Cassandra

NoSQL database management systems like MongoDB, Cassandra, and Redis are in the
top 10 in both rankings and are steadily rising in comparison to earlier times.

Are all users aware of what they are selecting and the repercussions of their selection?
Users frequently anticipate to receive all of the features they are accustomed to from
databases, along with the advantages that NoSQL DBMSs surely offer, because the term
"database" is used even though it refers to NoSQL. Sadly, everything has a cost, and the
advantages of NoSQL databases are offset by the loss of conventional database features like
transaction support, data integrity, and redundancy control. Ironically, SQL is the feature that
NoSQL databases most need.

This article's primary objective is to examine the features of NoSQL databases in
contrast to those of conventional databases in order to provide an answer to the query of
whether NoSQL databases are legitimate databases.

Traditional databases

In the 1960s, databases began to take the role of the pre-existing file-based data
organization system. What drawbacks come with arranging data into distinct files? The
following are some of the main drawbacks:

1.Redundant data

There is a substantial amount of data duplication when the data needed by each
application software is stored. Data duplication is undesirable mostly because it can result in
inconsistent data, but it is also unpleasant since it requires more storage.

2.1solated data

It is challenging to process data that is kept in different files together. The use of many
file formats complicates the situation. File formats differ based on the programming tools
and developer choices because the file structure is specified in the application programs.

3.Program dependence on data

The computer code specifies the actual file and data record structures. This implies that
it is challenging to alter current structures. All programs that have access to the modified file,
however, must be updated if a change to the data structure is necessary.

NoSQL Databases

As previously stated, the new non-relational databases are called NoSQL databases.
The following lines outline the types of NoSQL databases and their history.

In 1998, a relational database that did not employ SQL was referred to as NoSQL. In
2009, proponents of non-relational databases, such Jon Oskarsson, the developer of Last.fm,
who established the NoSQL meetup in San Francisco, revived the phrase and used it at
conferences. Eric Evans, a blogger who works at Rackspace, is frequently given credit for
popularizing the phrase. Evans later stated that the goal of the NoSQL movement is to "solve
a problem that relational databases are not well suited for." Now let’s talk about the types of
NoSQL databases and their characteristics.
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Depending on the data model used, there are the following main types of NoSQL
databases:

1.Key-Value Store

Despite their simplicity, key-value data stores are a very effective and potent approach.
Their application programming interface (API) is straightforward. The user can store data
without a schema by using a key-value store. Typically, the data is data from a programming
language.

2.Document Store

Databases that store their data as documents are referred to as document store
databases. Excellent performance and horizontal scalability are provided by document stores.
Because they lack a schema, documents in a document-oriented database are far more
flexible than records in a relational database, although having some similarities. Standard
document formats include XML, PDF, JSON, and others.

3.Column-oriented

Unlike strictly relational column-oriented databases, NoSQL column stores are
essentially hybrid row-column stores. Column-oriented stores store data in massively
distributed architectures rather than tables, despite sharing the idea of column-oriented
storage with columnar databases and column-oriented extensions to row-oriented databases.
Each key is linked to one or more attributes (columns) in stores that are column-oriented.
Data that is column-oriented is stored so that it can be aggregated rapidly and with less
input/output activity. It offers excellent data storage scalability.

4.Graph-oriented

Databases that store information as a graph are known as graph databases. Nodes and
edges make up a graph, where nodes represent items and edges represent the connections
between objects. There are attributes connected to the nodes in the network as well. It
employs a method known as index-free adjacency, in which every node has a direct pointer
pointing to its neighbor. This method can be used to navigate through millions of records.
The relationships between data are the main emphasis of graph databases. Semi-structured
data can be efficiently stored in graph databases without the need for a schema.

Comparison between NoSQL and Traditional databases

This article's primary goal is to contrast NoSQL databases with conventional
databases. Each type of NoSQL database has a wide range of goods, which leads to notable
variations in their features. The analysis considers the features of the best-selling items in
each category. These are:

1.Redis for key-value stores;

2.MongoDB for document stores;

3.Apache Cassandra for column-oriented stores;

4.Neo4j for graph-oriented stores.

Information from their websites and other sources was used to ascertain the products'
attributes. Table 1 summarizes the findings of the comparison between the features of
traditional and NoSQL databases.

The comparison's concluding findings are clear: none of the products under
consideration encompass more than half of the features of conventional databases. However,
before drawing any firm conclusions, it is important to consider the following:
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-Not all database characteristics are equally important for defining their essence;

-Products do not have enough information to categorically determine whether or not
they possess a particular characteristic;

-Graph-oriented systems differ from other NoSQL data stores and have the potential to
be true databases, albeit with marginal values.

Table 1. Comparison of Key Characteristics of NoSQL Databases

Characteristics Key-value Document Column- Graph-
(Redis) (MongoDB) oriented oriented
(Cassandra) (Neo4j)
Structured data no partly yes yes
Related data no no no yes
Data sharing yes yes yes yes
Data reliability yes yes yes yes
Data no no no no
independence
Transaction yes yes no partly
support
Total (%) 31% 35% 42% 50%
Conclusion

In summary, the name "database™ is not totally accurate when referring to any of the
products under examination, and none of them possess more than 50% of the features of
traditional databases.

Products in this category would be better described as non-relational data warehouses
rather than NoSQL databases.

The features of traditional databases are most closely resembled by graph-oriented
storage systems, which also have the potential to become full-fledged databases.
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(AnMmarsl K., Kazakcran)

KABJAELI ' KYMAJAIJIOB OHI'TMEJIEPIHAEI'Tl YJITTBIK AYHUETAHBIM

Angarna: Makanaga VAITTBIK  JAYHHETaHbIM — HeETi3iHAe  kazymbl  KaOmern
JKyMaainoBTiH YITTHIK pyXThl O€iHENEYIHIH UANOCTUI KapacTbipbliaasl. JKazymsl Kadaemn
JKyMaainoBTiH IIaFbIH MPO3ACBIHAAFBl YITTBIK PYyX MOCENECIHE KAaThICThl YITTHIK MIHES,
VITTBIK AT, YATTBIK MICUXOJIOTHS, YITTBIK CE€31M, YITTBIK CaHa, YITTHIK TUT Ka3aK XaJIKbIHbIH
VITTBIK €pEeKIIETIKTEP] apKbLIbl TAHBUIBIN alKbIHATMAAbl. ¥YJITTHIK €PEKIIeTIKTEP IIH Oenricl
peTiHae keuinkep oOpasznapsl TajnaaHaabl. JKa3ylIbIHBIH 1MIKI MCUXOJOTHSUIBIK Ce3IMAEP/IL,
KEeWINKep TYJIFachlH TAHBITYbIHAA YIATTHIK TaHBIM KYHECIHIH CHUIAThl KapacTbIpbuiaibl. OChl
Macenenepl KapacThIpy apKbUIbl aBTOPABIH ©31H/IIK HAUOCTUII TYXKBIPBIMIAIA b,

Tyiiin ce3nep: YT, YITTBIK pyX, YJITTBIK OOJMBIC, YITTBHIK TaHbBIM, CalT-A3CTYP,
UJUOCTHIIb

Kazak mpo3acelHa aBTOPJBIK TYXBIPBIM, HETI3I1 WACSUIBIK YCTaHBIM Kajamrep
JYHUETAHBIMBIMEH ThIFbI3 OaitnaHbICThl. Onail 1eiTiH ce0ebiMi3 «o1e0ueT — KoFaM aifHachD»)
Oojica, ad KOpPKEM IIbIFapMaHbl TYIBIPYIIBI aBTOP COJ KOFAMHBIH IIBIHABIFBIH, JIOYIp
KenbeTiH o3 ImIblFapManapbiHa apkay eremi. Ocbl TYpPFBIAH KEITeHAE Kajdamrep
JTYHHETAHBIMBIHBIH KOPKEM IIIbIFApMaJIaFbl KOPIHICIH OHBI HET13T1 KaJIbIaIaM3aTThIK KOPKEM
OilJlay KOHTEKCIHJIE ajia OTBIPBIN, VITTHIK, SFHA Ka3akKbl EPEKIIETIKTepiH alKbIHIayFa
oonmanpl. Ce0ebi aBTOPABIH KO3JETEH Heri3ri mitreMi Oenrimi Oip yakura OapbIChIH
CypeTTeyiMeH Karap, COJ yaKuFara aimiblK OojMaca jJa, acTapiiam, TYCHalgan ©3 OWbl MEH
OaracbiH Oepyi. Al o3 oOWjap >Ka3yIIbIHBIH OCKEH OPTAChIMEH, VJITTHIK OOJIMBICBIMEH,
TapUXbIMEH, IUIIMEH, TUIIMEH, VITTBIK KYHABUIBIKTAPBIMEH, VIITTHIK MiHE3IMEH OiTe
KailHachlll KeTedl. AWTBbUIFAH OMJIap KepKeM IIblFapMaJa CHUMBOJMEH, KOpIKTey
KypajajgapbIMeH, KopkeM OeWHEHIH XapaKTepoJIOTHACHIH jKacayJa Hemece OyTul Oip
yaKUFaHbIH apKaybl OOJIBIN TYpFaH HETI3ri Oip JAeTajibMEH, aBTOPJIBIK KO3KapacThIH O0O0JTybI
HEeMece aBTOp O€HECIHIH TIKeJed KOpiHIC alybl CBIHABI TYpJl OpaldbiMIap MeH
KOJIIaHbICTap/iaH aHFapbLIaabl. KepkeM mibiFapMaHbl OChl OarbITTa KapacThlpy OYTiHTT KYHI
VITTBIK oACOMETTIH OacThl 3epTTey HbICaHJIapblHA aWHaAbl. TOyesCI3MIKTeH KeHiHT1
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3epTTeyJIepAiH 0achiM KOIIILIIT MIbIFapMaarbl YITTHIK KYHIBUIBIKTAPIbl alKbIHIAyFa, SFHU
THOTrpadUsIIBIK OarbITTa 3epTTeysiepre yiachlll skaTblp. OcbiFaH JEWIHT1 IIbIFApMaHbI
TaKbIPBINTHIK HEMECEe KOPKEMIIK KarblHAaH Tayjay oJeM 9ieOUeTIH/er1 >Ka3yUIbIHbIH
YKaAHAIIBULIBIFBIH TAHBITCA, Ka3ipri yaKbITTa KOPKEM MOTIHAI TalJayAblH *aHa acleKTiiaepi
VITTBIK CUIIATTHI alllyFa OaFbITTaabl.

¥ATTBIK JYHHUETAaHBIMHBIH HETI3r1 KOPCETKIITepl Ka3aKThIH COHAy FachlpjaH Oepi
KaHFa CIHI'€H KaCHETTEpiHEeH OacTam, KYHICMIKTI TYPMBIC-TIPIILTIKTIH TYTKAchlHA aifHaJIFaH
KaparabIM OpeKeTTepiHEeH-aK KepiHic Tabambl. MoceneH >ka3ymbl Kabmem YKymamimoBTig
IIaFBIH TMPO3aChIHA Ka3aK XaJKbIHBIH OunAei Oip eMipiHIH Mici alKpIH CE3UTIN OTHIPAIbI
necek KarenecnenMis. KanaMrepiH TaKpIpBINTHIK aliIaphl, yaKuFa 6TETIH OPHBI MEH ME3TiIi,
KaJMbl alFanaa 971e0u (HOHBI XAIKBIMBI3bIH TYPMBIC-TIPIIUIITIMEH O1T€ KallHACKIN KaTKaH
TIPJAITIH aHBIK OalKarajapl. Ocipece TyFaH >KepAiH Oip TyHip Tomblparbl KpIMOAT J1€reH
Ka3aKThIH TaHBIMBIHJIA KaJbIITAaCKaH ATaMEKEH KOHIICHIUSCHIHBIH HETI31HAE >Ka3blLIFaH
«Kaznap kaitTeinn 6apajbpDy KoHE «AKaujaaH KalllKaH MEepilTe», MyHaH 9pl YIKEH KeJemi
xaHpra yiackaH «Courbel kemn», «Tarmeip», «Jlapabo3» cexinal poMaHIapblHaH aHbBIK
Oaitkanaapl. by mbrrapmanap 0acka TYCKEH KYPBIKTBIH IIEHT€JIIHEeH 0ocail aliMaii, TYPMbICHI
TaJaH-TapakKFa TYCKEH Ka3aKTbIH op JOYIpIHIH KapKbIH >KapIIbIChl, HAKThl alTKaHIa
TapUXTHIH YJIbI KOIIIHEH ChIp IIEPTETIH TYBIHJbUIAPHl €KEeHIHIH Oarammaimb3. Tapuxu
IIBIHIBIK TICH aBTOPJABIH ©3 TapamnblHAaH KOCKaH KOPKEM IIBIH/BIFBIHBIH HOTHKECIHJIET]
Ka3bUIFaH OYJI IIbIFapMaiap/blH Ted 9AcOHETIMI3AEIT OpHbI 0OJIEK EKEHIITr IIBIHABIK.
3epTTeyiMi3re Heri3 OOJbII OThIPFaH Ka3yILIbIHBIH IIAFbIH IPO3achl OOJIFaHBIKTAaH OlpHiama
oHrimenepiHe ToKTaubln eTeiik. JKorapbiga Tuire Tuek etkeH «Kazmap kaiteinm Oapaabi»
OHTIMECIHJETT YJITTBIK PYXThIH, VITTBIK MIHE3/1H, OyTuUl Oip Ka3akK OOJIMBICHIHBIH ©3€ri
Oonbin TypraH — keiinkep baitac man. OHBIH TyFaH KepiHE opaiyFa TYPTKI OOJFaH €Ki
ceOenTi jka3yllbl KEHINKEepAiH OTKEHIHEH ChbIp LIEepTe OTHIphIN cypeTTeiinl. EH amapiMeH
IIAJIJIBIH €JIT€ OpaybIHBIH 0acThl ce0e01 HeMepeciHe JETeH CarbIHbIIIBI 00 bl «bananb yit
— 0azap, 6anacel3 Yii — Ky Mazap» JereH XaJIKbIMBI3bIH TAaHBIMBIH/IA TIEP3EHT aTa-aHa YIIiH
eMIpliH axapbl. byTiH Olp OyNeTTIH »aJFachl, KO31HIH KapallbIFbIHIal OOJFaH >KaJFbI3
TYSFBIH 137N ATaMeKeHiHe opanyra OeiiH Oekem OyFaH IIANJBIH SKOJJAAFbl KE31KKEH
KUBIHJBIKKA IIbIIac Oepim, Te3e Oulyl Je COJl YMITTIH OIINec IIbIparbl eli. OWTKeHi,
aZamMHBIH 131 — OeniHeH epreH Imep3eHTi faHa. [lep3eHTi yIIiH emTeHe asMaK eMec.
@onpKIIOpAaH OacTanFaH NEeP3EHTCI3AIK 3apbl HEMECE aTa >KOJIbIH Kyap >KYPHAKThI JYHUEHIH
MaHbI3bl KYHJBUIBIFBI €Till, OHBIH aMaHABIFBIH €pTeHr1 OyTin Oip YITTBIH KaMbl JCHTIH
TYCIHIK Ka3aK JYHUETaHBIMBIHJAFbl €H KON Ke3JeCeTiH O0acThl CapblH PETIHAEC KOPIHIC
tabanbl. byn Typanel: «llep3eHTCi3miK 3apbl (QOJIBKIOpA apXauKalblK CapbIHAAPBIH O1pi
O0JIbIN caHanabl. «AJmamMbic 6aThipy», «KoObu1aH bl OaThIP» KbIpIApbIHAA 0ac KEHINKEPIIH
OKecCl apThIHJa Myparepi »KOFbIH OWJIal, KaWFbIPhII, dyJMe-oMOuenepre 1oy €Ty YIIH y3aK
carnapra 1biFajbl. CoHIaFbl OM — €MIKIMHEH Ky 0ac JIETeH Co3/i €CTIMEY CHUSKThI KOpiHEe/i.
JlereHMeH exenri aoyipiaep/e OaachI3IbIK KYHAJ1 00yMeH OaiylaHbICThI JIeN KaObUIIaHFaH.
Opta raceipiapa opuHe, OYJI TYCIHIK /197 OChl MaFbIHAJaH TYMKUTIKTI aXbIpamn KeTmece 7a,
KAITFBI30aCThl KAy MIH CHSKTBI cakTaimbil Kauab» [1,212 6.] meminren. Ocbl mikipre
CYMEHCEeK, KeHIMKepiMI3aiH oy ©Oacta e3re JKYPTTarbl KAJFBI3JBIFBI  YpIaFbIHAH
allbIpbUIFaHaFbl OacblHA TaFbUIFAH MiHI 00Jica, Y3aK JKbUIJaH KeWiH HEMEpECiH 137en enre
Oopaiybl >Ka3yIllbl TapamblHAaH Ka3aKk TaHbBIMbIHA €He OacraraH «0aiackl3  eMipy,
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«YPIAKCBI3JILIK» CBIHJABI OAaTBICTBHIK JKaT TYCIHIKTEp MEH CaHaFa CIHICI Kejie J>KaTKaH
Typhaibl Ke3KapacTapJbl TYCHAlJAN >ETKI3yTre THIPHICKAH aBTOPJIBIK TMO3UIMICHL eI
oinemi3. Ot0ackl, aTa-aHa, ypHak KYHABUIBIFBIHBIH MaHBI3bIH apTThipa Tycy yuriH Kabmemn
Kymaninos Oyn oHrimecinjae baiitac manablH HEMEpECIH Kepyre JCTeH BIKbUIACHIH OJICHi
IIHAer1 JAeMeyIIl TEeTiK TYypiHAe JICMTMOTHB €TIN ajajbl. AJl MyHaH KEHIHT1 YJKEH Oip
KO3FayIllbl KYII OJ1 — TyFaH epiH Oip Tyiip tomsiparsl. [llsirapmana Atamexenine 6apap
KOJIJIBIH Op COT1 MEH op KaJaMbl JKaKbIHJIaFaH CalbIH KeWIMKepAiH OOWBIH OWJIETEeH op allyaH
ce3iMaepi MeH baiiTac mannublH 1IKI caHaIaFrbl OM KaKTBIFBICTAPhl TEPEH MCHXOJIOTHU3MIE
KypbUTabl. ¥3aK >KbUIIaH Oepri oiffa aiFaH MypaTbhlHA KOMUT CEHIMI MEH KeHIMKepiHiH 1K1
Ce31M apmajbIChIH Kajamrep Obutail cyperreini: «byi camapra o GakaHmai KBIPBIK JKBIT
Ooiipl gaitbiHAAIMaAbBl Ma? MYHBIH €31 — TOHOEKIIIN OTKI3reH Tajall YHKBICHI3 TYHAEPIiH,
CaHaMEH capfraibll, CapKblJa TOJFaHFaH OYK1J eMIpiHIH alHbIMAC KOPBITBIHABICHI €MeC Ie?
Kem kb1 OOWBI KO37aHBIN, 1IITEH TYTaHBIN KEJITeH OPTTIH ajayjan jKaHfaH Olp IIarbl,
’KaHap TayJblH JaKk erin Oip areurFanHbel. Kapt ce3imi Oypaybl >KeTKeH J0MObIpajait
ThIpChUIAAN, meptin Typ. Kom Turisce O6oamel, y3imem» [2;7-8]. Ocipece maabiH
TaJILIKCHITT YHUBIKTAll KETKEH IIaFbIHJAFbl caHa aFbIMbI AJIEMEHTIHIH Oipl TyC KepyiHae Oaja
KE31HJIEr1 achlp CaJFaH TyFaH TOIBIPAK, OIp COTKI OKEHIH KaTad YKIMI HIBIHJAIN KEeJITreH/e
KbUTIAp OOWBI ©31H KaXKBITHII JKYPTeH OWJIApBIHBIH apnaibiChl el. JKa3ylibl cyperTeyiHe
baiitac manaeiH OyJ TyCl CHMBOJIABIK acTapia COHAy Ka3aK TApUXBIHJAFbl aJMaraibIl
KBUTIAPIbIH Ke31HAe Oip KbUIKBIHBIH apThIHAH KIHAIK KaHbl TaMfaH >KEPIHEH >KbIpakKa
KETKEHJIET1 ©3-031HE TaKKaH aillblObl MEH ATaMeKeHre opaiyra Oei OailjlaraH IIECIIIMIH caHa
MEH O TOFBICBIH/IA aKTall allybl icneTTi. KanamrepiH ochl TycTa yakuraiap epiciH oAaH api
HIMEJICHICTIpE TYcil, OacTanKbl JMHAMUKaHbl COHbIHA ACHIH cakTam, medep yiiectipe Outyi
CTWJIBJIIK €PEKIIEINIr MEH >Ka3yIIbIHbIH YITTBIK PYXThl TAHBITYAAFbl UIUOCTHIIIH KOPCETEI].
[IsirapmManbl OKM OTHIpa, baiiTac manabiH OONbIHAH YITTHIK MiHE3/1 ¢ Oaiikayra OoJiajbl.
OnbiH OapblHIIA HAMBICKA THIPBICYBI, VT QJIIbIHAAFBl JKayanmKepIIUIri, KaXXbIMac
KalpaTThUIBIFBI MEH KalbICIlac op MiHE31 Ka3aKThIH OOWbIHA OITKEH OaTHIPJIBIFBIH TaHBITCA,
TyFaH OJIKeTe JEereH »XKaHKEIITLUIIrT MEH Tipl ’KaHHBIH OachlHA TLJIEMEC a3amKa Te3IMILIIr
VITBIHA, JKEpiHE JIET€H MAaKTaHBIIIBI MEH YJITBIH CYHTeH asyJbl TMep3eHTIHIH
VIT)KaHIBUIBIFBIH aliFakTaiibl. JKa3ymibsl KeHinKepiH OChIHIall KACUETTEPIH )KMHAKTAN Kelle
OyTiH Oip Kecek o0pa3ablH OeiHeciH xacailpl. Al aBTOPJBIK HJIEsS, aBTOPJIBIK TY>KBIPHIM
TITTEN KENTeHJEe TyFaH KepaiH KaJlip-kacueTiH, Kep-AHara JereH Ka3zak TaHbIMBIHIAFbl
PUACHI3 BIKBIIACKIH KepceTemi. JKaT JKepHaiH TombIparblHIa KaHIIa ayHaca Ja, Kip-KOHBIH
KyFaH JTaJachlHbIH O1p TYWIpIHE JKETIEUTIHJITH )KaH-TOHIMEH CE31HIIN, OKbIpMaH YperiHe
a3 ga OoJsica CiHIpyre ThIpbIicaibl. byl TYpFBIIaH KEITE€HJIe >Ka3yIIbIHBIH ©MIpIIiK
TOXKIPUOECIHIH IIbIFapMara apkay OosFaHIbIFbl aHbIK. Kamamrepaid Oysl TybIHIBICHI OYTIHT1
KYHJIErl MaHbI3bIH OWMaraH MOceJieHl KeTepyiMeH, OYTiHI1 Koramaarbl CaHacChl yJlaHFaH
ypnakka Oepep ©eHereciMeH, ajg KopKeM MOTIHJI TajjayFa KEJIreHJe aybl3 TOJITHIPHII
alTaThIH >KaHAIIBULIBIFBIMEH OTIMIII O0JbIN Kaja OepMmek. biz o3 ke3erimizie >ka3ylibIHbIH
OVJ1 IIBIFApPMACHIH TEK YVJITTHIK CUTIATTa FaHA TaJAay/ bl )KOH KOPIIK.

Byrinri KkepkeM MOTIHII 3epTTey/ie VITTHIK JTyHUETAaHBIMHBIH aWIIBIKTAPBIH 3€pIeiey
Ka3yIIbl MIBIFAPMAJIAPBIHIAFBl VIITTHIK OOJMBICTBI aMKbIHAAyFa OachIMIBIK Oepim OTBIp.
«Kazak korampl YIAT OOJMBICHI KaJbIITACKAHHAH Oepi €Ki Hopcere aca MYKHST
KaparaHbIFbIH, OHBIH O1pi TUI, €KIHILICI 9AET-FYPbIN €KeHIITIH IoHeKTeyIIIEep IiH MiKipaepi
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ne, Oy KYPBUIBIMHBIH aca MaHbBI3Ibl ©OMIPMOHITIK-TYHUETAHBIMIBIK KYHIBUIBIK €KEHIITH
avirakran Typ» [3,776.] aereH mikip cesimisre monen Oosanpl. KyH caHam XalKbIMBI3IIbIH
JTOCTYPIAl KYHABUIBIKTapbIHA, OJIAPJbIH KaiHap OacTaylapblH TaHyFa JEreH YMTBUIBIC ©cCiM
keneni. Can rFacpIpiap OOMBI MilIMi e3repce Jie, TYNKI MOHI ©3repMereH XajbIKThIH OJIeT-
FYPIBIHAH THIC, CBHIPTTAH, ©3T€ XaJBIKIEH TAPUXU-MOJCHU IAPT apKbUIbI ayBICHIN aJFaH
KYOBLIBICTaphl J1a OipTe-0ipTe YAT OOJMBICHIHA CiHICIT OThIpaabl. «CaiaT — CBIPTTaH Ja,
WITTHIH €3 1IIiHEH JI¢ TYBIHAAN LIBIFaThiH, Oenriil Oip HOpMajapIblH KEKe-KEKe KOPIHIC
OOJIBITT OTHIPHITI, TYPMBICTA OipHEIIE YpIaK OOWbI KOJAAHBICTa OOJBII, VITTHIK TaHBIMMEH,
TaTFaMMEH YHJece Keie, Oenrim Oip JeHrelae MOACHU-dJCYyMETTIK TYPFbIAa HENeHIN,
KanmpljiaMa YFBIM-I9CTYP ayKbIMbIHA €HII, OPHBIFBITT OTHIPATHIH VITTHIH IIAHAWBI PyXaHU-
MOJICHH, QJICYMETTIK-IPAKTUKAIBIK MMMAHEHTTI OOJIMBICBIHA COMKECTEHII *KaTab»[4] nereH
MIKIpre CYMEeHCEK, Ka3aKThIH CalT-AdCTYpl MEH OJEeT-FYpIbl TIKEJIeW KOeLIenl TYpPMbIC-
TIpUIUNINIMEH YHJAECTIK Tabanel. CanT-gocTyp MEH OJeT-FYphill CaH FachIpiiap Ooiibl
KAJIBINITAChIN, 9pOip Tapuxu J9yip OOWbIHA TOJNBIKTHIPHLIATHIH, 3aMaHayd TajanTap MeH
mapTTapAblH KAXKETTUIIKTEPl MEH CYpPaHBICTapblHA Opail, YCTEeMEJIeHIeH KYpJeil KYPbhUIbIM
Jen KapacTelpbuiasibl. «byi xepae nem Oachill ailTy ©Te KWBIH, aHbI3AApJbIH 013re Kemimn
KETKEHICPIHIH KaWChICHl epTelcH, KaHJal [iHHIH YFbIMBIHAH Maiga OOJabl, KaHai
CEHIMHIH dCepiHe YIIBIPaIbl JETeH MICENICHIH TOHIPETIH e KapaMa-KalIibl, opTYpJIi MKIpJep
O0ap» neren IllokaH YonmnxaHVIBIHBIH TYXXBIPBIMBI OCHI CaJIT-JAOCTYP MEH OJeT-FYPBINTHIH
ABONTIOIUSIIBIK  KAJIBINTACy KYPBUIBIMBIH aHBIKTAyFa J1a KaTBhICTHl COHINAJBIKTBI KYypaeii
Macene Ooubin Tadbutanbl [5,5600.]. OcbliaH Kele XalbIKThIH Y3aK KbUIFbl TOXKIPHOECIHIET]
TaHBIM-TYCIHIKTEp OIpTIHAEN KaJIbINTACKaH YJITTHIH OOJIMBICBIHA aWHaJbIN, YpPHaKTaH-
yprnakka OepuleTiH KaHFa CIHIeH KAaCHETTEpIHEH aHbIK OalKajibill OThIPaThIH OOJaibl.
¥ATTBIK KacueTTeplieH OesieK, e3re YT OKUIAEPIHEH ©3relIeNIeHIIpIn TYpaTblH YIITTBIK
pYXbl, YATTBIK MIHE31, YATTBIK KOJbI MEH YITTBIK KYHJBUIBIFBI CEKUIAl OipchInbipa
KOPCETKIITEpIiHEeH Jie¢ KopiHic Tabaapl. bi3miH MakamambI3[bIH HETI3T1 MakcaThl Ja OCHI
VITTBIK ~JYHUETAaHBIMHAH KA3YIIBIHBIH KOPKEM IIBIFAPMACBHIHIAFbl  VITTBIK  PYXThI
OeitHeNeyiHIH UANOCTUIIIH aHbIKTay. AJI OCBhl VITTBIK PyX Typajbl 3epTTEyJIep/ae MbIHAAAM
TyCiHIKTEMe Oepueni: «¥ATTBIK pyx Oenrimi Olp XalblK OKULIEpIHIH FackIpiap OOWbI
KOpJaJIaHFaH JyHUEre JETeH KaThIHACBIHBIH ©31HIIK KaMarbl (KBUHTAICCEHIIMSICHI) PETIHIE
KepiHic O6epce, YITKAHABUIBIK OHBIH 9pOIp MYIIECIHIH JAYHHUETAHBIMBIH/IA KAJBINTAaCKaH 03
KYPThIHA JIET€H KaThIHACBIHBIH JeHreli 00JbIn Tadblmaaey [6,178 6.]. by mikip/i ska3ymisl
HIbIFapMalapbIMEH  YHJIECTIpE OTBIPbIN, TepeHipek ama Tycyre Oomanbl. Kazak
TaHBIMBIHJIAFbI «OKETI aTajlaH acrai, KbI3 albICBII, KbI3 OCpICIIETeHY, «KETI aTaChlH OlTMereH
— JKETIMAIKTIH cajapbl», <«OKETl aTachlH OUIMETeH — MKEeTeCI3iK», COHBIMEH KaTap «KeTi
aTachlH OUIr€H ep METl >KYPTThIH KaMbIH JKE€pP», «KETI aTachlH OUIN€H YJI JKeTl PYJIbl el
Oownep» HNEUTIH exenjaeH Oepl Kelie JKaTKaH TaFbUIBIMIBI CO3JIEPIHIH MOHI — TaMBIPhI
y3UIMereH OaybIpJIaCThIKTBIH, TAPUXTAFbl €H KaHBI Ta3a XalblK JIEN OaraJlaHFaH Ka3aKThIH
KeJICeIIeK YPIIaK KaMbl YIIIH KacaFaH MarbIHAIBI OaljiaMbl €KeH1 aHbIK. bys Typansl 3eitHen
AxmeToBa: «Ka3akThIH «KeTi aTalbIK» JOCTYPiH Kasip FBUIBIM JIa TOJBIK MOWBIHAAABL. bip
Ke37le «OKbIMaraH», «KapaHFb», «HAJaH» JeN ailap TarbUIFaH Ka3aKThIH aKbUIbIHA, OM-
OpICiHIH OWIKTITIHE OYTiHAE FaubIMAap TaHFaIbIl OThHIp. Here? OiiTkeH1 »eTi arTara
TOJIFAHIIIA KAH COMKECTIrl CAKTaJbII, CET131HIIIre KETKEHIE COJI KaH COMKECTIr KOMbLIaIbI
eKeH. AJl KaHJTaCThIK, KaH Ta3aJIbIFbIH CaKTayAbl aTa-0abam OasrpiaH-aK OuireH Foil. Frimpim
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OHBI eHJII Jasenaen oThIp. Ce3/iH KbICKACHI, «KET1 aTaJIbIK» JICTYPIl TYBICTBHIK MEHIpIMHIH
Y3aK YaKbIT JKaJIFacaThblH TIPJIIri MeH OipiiriH Oy30ayra, TYKbIMIBI MOK caKTayFa »KacajiFaH
epeke-3aHbl Jieyre Oonanbl. byn aramac agamjap apacblHAArbl ap-yATTbI, aJaMIepIILTIKTI
ajayl yCTayJlbIH TYPaKThl KOJbl €KEHIH Kepcerexdi..» [7] aeimi. Ocbl alWThUIFaH TYHIIEK
HiKipJIepre aoJe1 peTiHAe Ka3yIbIHBIH «2KeTi aTa» oHriMeciH KapacThipaiibiK. by oHrimene
OKuFa OIpiHINI JXaKTaH, AFHU aBTOPAbIH «MeH1» apkbuibl OasHmanmanbl. Yaxkura YKapma
ayJaHBIHIAFbl ayblana OonraH eki skac KaxpiOexk meH AiTOanaHblH TeHIperiHAe epOwui.
[errapmana Oyt Typaibel: « —KactapabiH yoaenepi Tactai Oepik kepineni. «bizai eHmi enim
FaHa albIpagely e KacapbIChim OThIpy» [8;211] nem Oasamananpl. Exi skacTeiH Maxab6aThiHa
Kapchl KenreH aybin ynkeHaepi Kaceiv Men KannOekTiH yailbIMbl OCBI — JKETI aTa MOCEeIecCi.
Onbl KachIMHBIH JuanoTiHEH aHbIK OalikailMbl3: «basreinait bapkeiTOenniy OekTepiHjae
alipanjail yibIn OThIpcaH, OananapeiMbI3 ectep Me eai? Enai He 6omael MiHe? bip ataHbiH
Oanmacel 0aba canTeiH Oy3bIN, Oip-OipiMi30eH Kyaa OonybIMBI3 Kepek me?» [8;212]. by
MacenieH1 Oip JKaKThl €Tyre arailblH apachlHIa ©31H 0ac KbUIBIIT KOWFaH KeHimKepiMi3 Tapasbl
OacblHIa TYPFaH €XKENJICH aTa CAJIThIH CaKTall KeJITeH arailbIHAapbIHa, HE EKIHII OaChIHIaFbI
01p-OipiH pHUSACHI3 CYMI'eH KOC FaIlIBIKTBIH KaWcChIOIpiHE Ae Oojbica anmai, Typil OMIBIH
JKeTeriHe 1Jecin y3aK onnaHansl. KelinkepaiH Heri3ri JIiTTeMi €Ki *KaKThIH TaTyJBIFbI MEH
aralibIHHBIH O1pJiiri 0oyiabl. bipak oCHl KEeT1 aTa JoCTYpl aBTOPABI Kell ajaHjaataabl. OHBI
MbIHA JKOJJIaphIHAH OalWKalMbBI3: «AJ JYHUENE KYMAIBIK KE31HAE MXETI aTaHbl TOJBIK
cakTailTelH Oip faHa yiat Oap. On — Oi131iH Ka3zak. bysi — kepemeT Hopce. ¥ITHIMBI3JIbIH
OOWBIHAAFBI €H achll KacueT. ¥prnarblH a30aybl YIIIH, KaHbIH Oy3bLIMAy YIIIH, JKET1 aTara
JEHIH KbI3 aylbicriay eTe KakeT. MyHbI Ka3lp FbUIBIM Ja MOUWBIHAAWIbl. FbhulbiM Obluait
€CeNTeNIl: oKe J>KaFblHAH KeJTreHJe, CEHIH KaHblH Oananna — S50 maitbi3 (KapbIMbl —
aHACKIHBIH KaHBI), HEMepeHae — 25 maiibi3, mebepenae — 12,5 maiip13, memnmerinae — 6,25
nanbI3, )KyparateiHaa — 3,12 maiip13, Tyakateigaa — 1,55 maiibi3, skamaraibpiaeigaa — 0,75
nmaipI3, an cerizinmn OybiHga — 0,35 maitbi3 OOJIBIN, KaH TYBICTBIFBI OiTedl. Ka3aKThIH Tek
CEri3iHII aTaja yileHyre pykcar OeperiHi coman» [8;215]. Jlel TypraHMeH OMMO3UIUS
peTiHAe ImapuraTTaH Mbican kedtipenl. OHpma: «— O3xpepiHi3  Ouiecizaep, uciaM
[apuraThiHIa KYJIAJIbIK KE31HJE JKEeTl ara KapacThlppUiMaraH. MaoceneH, O3iperani —
MyxammeT mnairamMOapapiH OOYTONIN JIEUTIH aFachIHBIH Oanachl SFHU HeMepe OaybIphl.
Coran kapamacTal, mairamMOapbIMbI3 COJl O3IpeTaNire o3iHIH KaJIFbI3 KbI3bl budarManb
Oepin oThIp. ApabTapaa o1 KyHre JEWiH COJl YpJiC cakTaiFaH... Tek, apa0Tap FaHa emec,
Ka3zakTaH Oacka 0130eH Tl Oip TYpIK XaJIbIKTaphbl J1a J19J1 COHJIai IIapufaT >KOJIbIMEH Kelle
xaTelp. Macenen, yirbipiap, e30ekrep, a3ipbaibkanmap, CramOyn TypikTepi, eMIIeK CyTi
apajacriaca OOJIFaHbI, aFalbIH/IBI agamaap OIpiHiH KbI3bIH Oipi ama Oepemi...» [8;214]. ¥3ak
KEJIICCO3/IeH KEeWiH, OpTaK MoMIJere KemyJliH HOTWIKECIHJAE aralblH €Kl jKacKa OaTachiH
oepeni. Ocplnaiiia €Ki >KacTblH Maxa0OaThlHA aybUIABIH KOPI-KACBIH KENICTIPE OTBIPHIIL,
OTBIPBICTHIH apThl KYaHBIIITHl MEpeKere yiacanabl. Jleil TypFaHMEH yakbIT ©T¢ €Ki JKaCThIH
0akpIThl OasgHChI3 askTamagbl. CeOeO1 AliTOana anrallikbl OajlagaH KeWiH KaWThIC OOJIBII,
apThiHaH Ken y3amaii KaxpiOek Te ko anaThiHaH KaiThic 60maabl. COHIAFI MIBIFAPMaHbIH
HETI3T1 HMJAESICHl OHTIME COHBIHJAFBI aBTOPABIH MBIHA KOPBITHIHIBI CO3JACPIHEH-aK Oenriii
Oomanel: «MeH ochl KyHre Aciin Tanranam. by He conma? Kesmelicok OaKbITCHI3ABIK Ia?
OJje aTa CalThIH arTaraH kactapra JKaparymbiHblH kiOepreH 3ayansl mMa? Keiige ocbl
HEKere J>KOJI alllKaHbIM YIIH, ©3IMI1 KIHOJl ce3iHeM. bipak MeHiH o#WbIMIa emKaHaan
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KapaJiblK JKOK, Oap OoiFaHbl, Maxab0aTka »OJI allKbIM Keyjai FOoM. ©O3iMe COHBI FaHa
yOanbi erem» [8;216]. Exi skacThIH ©MipiHICT] Tpareaus OChI aTa CAITThI Oy3y1aH OOJIIbI.
KazakTelH eXelnJieH Kele JKaTKaH <OKeTl aTay JOCTYPiHIH TYIKI acTapblHIa YJKEH Oip
¢dunocodust xaTkaHbl Oedrur roil. OUTKEH1 aTa-caiT, AJCTYpP, OACT-FYphIN Kal FaHa
KOIITel KYPTTBIH OMIpIIK ToXKipuOeciHiH OepreH Ty#iHI FaHa eMec, MbIHA JIYHHE
KapaThUIBICHIHBIH 3aHbIHA OAaFbIHFAH JKaJIbl aaM3aTThIK ToJicana. AJl Ka3ak OHBI €XKEIIeH
OinreH, OIMTEHIH TYCIHTEH, OHBI KEJIEIIEKKe MOHIH Oy30ail Tomcipien >keTkizreH. KaHapik,
AHFAKTBHIK, YBUIBIMJIIBIK YpPIIAKTAaH CaKTaHy YIIIH <OKeTI ara» JOCTYPiH Ke3iHAe XaHmap
Kaprplfa Ja eHrisinm, Oy3faH ajamra JalblK »Ka3achlH OepreH. byn gerenimiz arta-
0a0aMbI3IbIH TEKTIK TYPFBIAAH YITTHI CaKTay >Kyieci. XajblK FYpPIBIHIA €Kl Kac ce3
Oalinacca en akcakajnjgapbl ToOe KOCKaH1a O1piHII KE3eKTe €Ki )KaKThIH IIEKIPECIH aKTapraH.
CoHaH keliH FaHa Oaphil NOTyallbl WM KaObUIIal, €Kl KacThIH aK OTayblH KeTepenl. Exi
’Kac Ta JOCTYpre KaraH OarbIHAJbI, aTa-0a0a canThlH aTTamaiibl. ATTaraH >Karjaiaa apTbl
Kaiiblpsibl OonmMaiael. Oran Kankaman meH MaMbIpJiblH OKUFAChl JQJeNl. «ATaTek» JIereH
YFBIM MCH <OKET1 aTa» Mocesecl Ka3aKThlH €H MaHbI3/bl KYHIBUIBIKTAPBIHBIH O1p1 O0TYBIHBIH
MOHI ochliad. EHl ekiHIl 0ip Macerere KoHUI ayaapaiblKk. MyHBIH agaM3aTThIK JICHI e Ier1
MaHbI3bl 0OJIMaca FHUIBIM HEre OHbI 3epjeieyre O0ap KyIIH caijbl? OUTKEHI <OKeTi aTay
JOCTYpl TEK Ka3aKThlH FaHAa €MeC, KaJIMbl aJaM3aTThIH OOJMBICHIHJAFbl TE€HETHUKAIBIK
FBUIBIMM HETi3, aj 013 YIIIH COHAy FachIpAaH Oepri Ka3aKThIH aKbLI-IIapacaThIHBIH MUYasbl
xKeMicl. SIFHU OyJ1 XalKbIMBI3bIH AChUIILIH CHIHBIFbIHA alHAJIFAH OMIPJIIK (PUIOCO(PUSCHI.
Kaszipri yakpITTa 9/1e0MeTTaHy1aFbl «apXETUID) TEPMUHIHIH JI€ IIBIFY HET131 OCBIFaH KaThICThI
O0onca kepek. bByriHri KyHzeri en ay3blHAa «ISCTYPIIH O3bIFbI Oap, TO3BIFBI Oap» Aen
riobanuzanusi, ypOaHu3alMs JIeN KOKIPeK KAFblll OYJl TarbUIbIMJbI €pIKKEHHIH €pMEriHe
aliHaNABIPBIN Xypreuaep kanmama! YKa3ylblHbIH OYJ1 OHIIMeC! OChIHAAM OMIBIH JKETET1H/Ee
KYpPreH >KaHJapra alTbUIFAH ©Here ChIKbULABL. OTKeH KyHHIH Oojamakka Oepepi Mol
EKEeHJIIr pac. AJl TEXHOJOTUSHBIH KapbIIITam JaMybl, OYTiHT1 KYHJIETl «3aMaHayn»
Ko3KapacTapbl ara-0aba JOCTYpiHEH aja FbIll, YITTHIK KYHABUIBIKTapJaH KoJ y3im Oapa
’KaTKaH a3FbIH KOFAMHBIH KOPIHICI.

Tyitinaei kene, cant Oy3blica, yprak Oy3puiaabl. XalblK Oy3bUIca, OJJaH a3FbIH YPIaK
Tyaabl. A3FbIH YPIIAKTaH YJIAFATThl VAT MIBIKIANABI. ¥YJITTHl VIT PETIHAC TAaHBITATHIH HOPCE —
yITTHIK KoA. O — T, I, VATTBIK CalT- JOCTYP, OACT-FYPHIN, VITKA TOH OHO-OpHEK,
KOJIOHEp, WITTHIK JyHUETaHbIM. Kazak «KeTi aTachlH» CaKTay apKbLIbl ©31HIH TeH]IIK,
TYBICTBIK, SKaJlIbl ajfaHla VITTBIK TEriH Faceipjaap Ooibl sxkayhapbiHgail  kepin
CaKTaraHbIHBIH apKacbiHJa OYyTiHAE YT peTiHAe el OIpiairi MEH TYTacCThIFbl MBIKTHI
MeMJIeKeT OOoJBITT KaubmTacThl. OCBl JOCTYpP HOTHIKECIHAC TapWX CaxHAChIHJIA YJITHIHA
KbI3MET €TKEeH YJIbl TYJIFajap Kejep yprakka asHOail KbI3MeT eTTi. TeKTUIIK aJaMHbIH TYII
aTacblHaH OepuIreH, aTajaH OaliFa aJFacKaH KaH TaMbIpJlaFbl KHeJl KaCUEeT eKeHiH Oip FaHa
noctypMeH nanenaeai. COHABIKTaH J1a VITTHIK KYHIBUIBIKTaPhIMBI3 — JKahaHTaHy 3aMaHbIH/IA
Ka3ak JIeTeH YITBIMBI3/IBI CaKTall Kajlap HEeT13T1 KapybIMbI3 €KCHIITIH YMBITIIAUBIK.
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907K 82.09:398
Kakan Jlyiicenrya CoBeTKbI3bI
dboapkiIopTany 06 IiMIHIH aFa FEUIBIMH KbI3METKEp1
M.0O.Oye30B aThIHIaFbl OJICOUET )KOHE OHEP UHCTUTYTHI
(Anmartsl K., KazakcTan)

KA3IPTT KA3AK MOD3USACBIHIAFBI ®OJbKJIOPJBIK YPIIC

AnHoTaumsi: by Makanaga Ka3ipri Ka3ak mo33usChIHIaFbl (POJIBKIOPIBIK YPAICTEPAIH
KOpPIHICTEp1 MEH OJIapAbIH KOPKEM/IIK KbI3MET1 KapacThIpbliaabl. JKaHaT OCKepOeKKbI3bl MEH
Mapxkan EpiryoBa CbIHIBI aKbIHIAPIBIH IIBIFapMalIapbIHAaFbl (POJIBKIOPIBIK 00pa3aap/IbiH
KaiTa »KaHFBIPTY TOCUIAEPl TaJTIaHBIN, €PTETLIIK JKOHE AIMOCTBHIK AJIEMEHTTEPIH IM033Usiaa
KOJIJaHy epeKIIeNKTepl cHumaTTaidaabl. AKBIHAAPABIH IIBIFAPMAIIbUIBIKTAPbl  apKBLIbI
(GONBKIOPABIH 3aMaHAyH ITOA3USIAFbl ACTETUKAIBIK MOHI MEH IO3THUKANBIK KYPBUIBIMFA
BIKMAJIBl  allibLIbIN  KepceTuieni. CoHbBIMEH KaTap, MHUMPTIK KOHE CHMBOJHUKAIBIK
AIIEMEHTTEP/IIH Ka3ipri OKBIPMaHHBIH CAaHACHIH/IA JKaHAIA YFBIHBITYBI TATKbUIAHABI.

Tyitinai ce3aep: Kazak mod33usichl, GOIBKIOPIBIK YpaicTep, HOIBKIOPIBIK 00pa3aap,
MU]TIK AIEMEHTTEpP, 3aMaHAYH M033Us1, ICTETUKAJIBIK MOH.

Kipicne

Kazak XankpIHBIH pyXaHH MYpachl — (OJBKIOP — VITTBIH CaH FaceIpjap OOWBI
KJIBIIITACKAH MOJICHUETIHIH akpIpamMac Oeiri 0o Tabbutanbl. O XaJBIKTBIH ©MIp
CAITHIHBIH, JYHUETAHBIMBIHBIH, TAPUXU TIKIPUOECIHIH JKOHE VIITTHIK KYHABUIBIKTAPBIHBIH
alfHACBI PETIH/E ePEeKIle OPbIH alaabl. byriHri kKyHae QOIbKIOp TEK OTKEHHIH KOpIHIC FaHa
€MeC, COHBIMEH KaTap Kasipri pyXaHusTThl OailbITyFa, YATTBIK CaHa-Cce31M/Ii
KJIBITACTBIPYFa, TAPUXH KaJIbIHBI )KaHFBIPTYFa JKOHE YIITTBIH OIpEreislirii cakTayfra bIKIaml
€TeTIH MaHbI3Abl Kypad Oombin caHanmagbl. OHBIH VITTHIK TopOue Oepyneri, MoJCHH
JOCTYpIEP/l CaKTayAarbl >KOHE Kac YpIaKKa pyXaHW KYHABUIBIKTapIbl >KETKI3yAeri peJi
Oara »xeTnec.

Marepuangap MeH Taciiaep

[IprrapMambUIBIK KalllaHgaa ©3 3aMaHBIHBIH, COJI KE3CHJIe KaJIBITITACKAH KOFAMJIBIK
YPAICTEP/IH )KEMICl FaHa eMec, KOFaMJIbIK MTPOIIECTEP MEH OMIPIIIK KaFuaadapablH KajgaMrep
caHachIHIa TpaHChOpPMANMIAHYbl apKbLIbI Ja kKacaianabl. JIMpUKaIbIK KEHINMKEpIiH XaH
olleMl MEH aKblH JYHUETAHBIMBIHBIH JICHT€HIH TaHbITyJa (OIBKIOP KOPKEMIIK KbI3MET
aTkapazabl. Meic: akpiH JKaHaT OCKepOEKKBI3BIHBIH OJCHACPIHIET] KOHE €PTETLIIK, SMOCTHIK
oOpazmap MeEH Kenuiep apkbUIbl (OJBKIOpAAFbl diengep oOpas3pl mod3usga  KaiTa
KaHFpIpFaH. Mpicasira, bekTtopsl oOpasbiHa TOKTaIaWbIK. EpTerijgik caHa TYpPFBICEIHAH
KeJICeK, beKTophl — xarbIMChI3 KeHinkep. bekTopsl mepi 6omca fa, menaere, TOCTIKKE FANTBIK
6onanpl. Aran XKanat OckepOeKKbI3bIHBIH 6JIeHIHer1 bekTopbl 00pa3sl KOHE 3aMaHaap MEH
Ka3ipri yaKbITThl KAJIFACTBIPBIN TYPFaH, aKbIHABIK KUSJJIBIH JKYWPIKTITT apKbUIBI KalTa
KAHFBIPFaH — apXaWKaiblK o0pa3. MyHma bekTtopsl 00pa3pl yaKbITTBIH TajdaObIHA cail KoHE
JUPUKAIBIK €HIMKEP/IH KaH TOJKBIHBICHIHA OalJIaHBICTHI 1IITEH ©3TeIICNIIKKE YIITbIparaH.
AKbIH BeKTOpBIHBIH epTerifie KopiHOereH, Tarbl Oip KbIPbIH, MbIC: BEKTOPBIHBIH MEHETe
FallIbIK OOJyblHA €peKIlle JIeH KOMBIN, SIFHU Tepire aaam3aTThIK KacHETTep[l IaphIThII,
JIOCTYPJII TYCIHIKKE ©3TrepiC €HI13IeH.
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OJseH MOTIHIHIH ajiFalllKbl IIyMarblHaH OacTam-aK aKbIHHBIH TiKeJeld (hOIbKIOPJIBIK
oOpasra KaTbIHACHI Oip/IcH OaiKaabl.
Ilennere aliTna oKIeHi,
[TepiniH KbI3bl BEeKTOPHI.

bekTopsl MEH JMPUKANBIK KEHIMKEpHAiH apachblHAaFrbl YHIECTIK apKbLIbl aKbIHHBIH
aiiTmayra »KoHe alThbUTyFa THIC HIESACHI XKYHeTeHe .

ChIHBIKCH KYJIMEH ChIp OYTim,
KepceTTiH HeCiH CyM KBUIBIK!, —

JIETeH JKO0J1/1ap KepkeM o0pa3/ibl alllyFa TiKesei OarpITTanca,

[ITanpIHA KOMIIT KETTI ME,
[Manky#pbIK MiHT€H O1p XKITIT, —

JEUTIH JKOJJApbIMEH JIMPUKAJBIK KEHIMKEPAiH KaHbIHAAFbl CE31M/II /e alKbIH TaHyFa
oonazapsl. TectikTiH — Ep Tectik emec, [1lankyilpblk MiHI€H Oip KITIT aTaybIMEH Oepiityl Ae
oOpa3nbIK TycnanbiH 0epce, eneneri Copkyabik, Kenxekeit, Kyba iHren 6oTanaiThIH xep —
0opi-0opi KEKETIKTCH KAIMBLIBIK CUITATKA e OOJIFaH.

COpKYIBIK KIMT'€ COp MEKCH,
Copisl xkep, 1mepre TeHOe eKeH.
TecrikTelt epai Kait KyH,
[IBIKKBIp 1A KO31H KOPJIi €KEH.

Epteneri xep ataysl « COPKYIBIK» — aKbIH OMIP CYPIIl OTBIPFaH YaKbITThIH, KOFaMIbIK
OpTaHbIH ©JICHIET1 HYCKACHI.

[TemeneHHIH 1€ COphI Oap,
Kesnecnec nene oHsl yrap.
Kenxekeiaeitin apyapiH,
KepnennelTyruIa xoHi 6ap?.

AKpIH apHaiibl bekTopeira Kaparta ceinen, «KepaeHIeHTYFbIH» CO31HIH IMOIMSIIBIK
MOHIH apTTBIPy apKbUIbl BEKTOPHIHBIH KOHE JTUPUKAIBIK KEHIMKEpIiH KaHBIHJIAFbl JEPTKE
MOH Oeprici KeIreH IirH KopceTe .

AKBIHHBIH €PTETUIIK 2JIEMEHTTEP1 6JICH IE Mai1aiany meOepIiri:

Kaliblppuimac apy KYIIIKaH ep,
Jlememec Tarbl AYIIIIAH €1
bomanan keTkeH Ky0a iHTeH,
boraman kanraH Tycka ke —

1 Ockepoekkpi3bl XK. Kas kanateianarel FyMeip. Anmarter, 2008. 86-0.
2 Conpa. 86-0.
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JIETCH JKOJIIapAaH J1a Oaiikaabl.

MyHna akplH €pTEriHiH HAaKThl AMU30JITapblHa MOH OepreH. OJIeH KOpKeMJIri YIIiH
Kenxekeiaiyn ceprnen OemiH OyraH MaTaHblH OocayblHaH repi — «bomranaran ky0a i1HreH
OoTajaraH yKep» — CaFbIHBIIITHI )KaHIapAbIH KaybIIIap OPHBIHBIH CHMBOJIBIH/IA aJIbIHFaH.

Kenuninmi ceitrin xxyoat 0ip,
AKBUIIBI KEKKE TIBIPAK KB,
....KapTsI JTambIKKa asiaarn,
JKosayiibl cychlH cypan Typ
TanbIKCHIIT MIBIKIIBI AJIBIHAH,
TerinTin TypeIn coia Oip oH.
TarAbIpbIH IIEHI 1T ©31HHIH. ..
TepeniriHe Kajaabipam.

EpTterine skonaymbIHBIH JKapThl JIAIIBIKKA asiIIalThIH JKepl — KyOa 1HreH OoTaJalThIiH
Ke37ieH OYpbIH 0OJIAThIH OKUFa. BeKTOPBI BIKMAIBIHBIH «JJICIPEUTIH» TYChl HAKTHI KOPIHETIH
Ke3 Jie OChl. EpTeriHiH KOMMO3UIUSIIBIK KYPBUIBIMBIHBIH ©3repyl MO33USUIBIK MIbIFApMaHbIH
KOMITO3MIIMSICBIHA €peKIlle peHK Oepeni. beKTophl ©31HIH 6J1eHIeTI MUCCHUSICHIH TOJBIFBIMEH
aTKapBII, JIMPUKAIBIK KEUIMKEPAiH ce3IMiHE epik OepreH. AKBIH «aKbUIBIH KEKKE HIBIPaK
KbUTYyFa» JIUPHUKAJBIK KEHIMKep/l IIaKpIpajbl, ©JEHJIETl ICHUXOJOTUSIIBIK JApaMaThU3M,
JUHAMUKAIIBIK KO3FajbIC ThIHIIY Tabaabl. KepiciHmie, bekTopsl 00pa3bpl €31HIH MHEpUTIK
CUNAaThIHA KalTa/laH OpaFaHbIH OKbIPMaH KOHLI aHFapabl.

Conpaii-ak ocbl akbIHHBIH «Ty ceipTeiMHaH Kexikopra kiciHeml» eseHiHae «Kpi3
XibGek» 3MOCHIHBIH CapblHbl JUPHUKAJIBIK KEHIMKEpPiH JIOTMKAIbIK MPOTOTUIIIHE ailHaJbII,
AIIOCTaFbl ApyAbIH OAChIHAAFBI TpareAusuUIbIK Xayil (OH peTiHe ajabliHFaH. JKanFbl3 KajaraH
XKiOekTiH TarIbIpbl apKbUIBI Maxa00aT, CyHICTICHIIUTIK CE31IMHIH KacipeTTl KYHiH cypeTTeyae
Kexxopra — kelinkep ce3iMiHe 3TaJOH PETIHAE NailanaHraH.

Ty ceipThiMHaH Kexskopra KiciHel,
Kicineni kiMai ecke Tycipeni.

HeciHiH KOKTBIFBI — OHIM €11.

Ty ceipreiMuan Kexoxopra kicinemi®... —

JEUTIH OJeH JKOJJaphl  OacThUIBICBIMEH-aK opOip Ka3aKThIH  TAaHBIMBIH/IAFBI
TpareAusIbIK OKUFa ejaec Oepill, KOpPhIKKa KeTKeH TesiereHHIH MIBUIOBIPBIH CYHPETIN Heci3
’KETKEH aThIHBIH CYpET1 K03 allJiblHa KeJeIl.

CyiireHineH aWbIpBUIBITT aHBIPFaH, JaFapFaH CEe3IMIHIH HECIH 13/IeT allacypraH KoK
KOprara OanaHybl apKbUIbl aJaMHBIH IIIKI CE3IMIEpIH KaHMAHIBIPHIN, aepOec oOpasra
OanaiThiH KOHE (DOJBKIIOPIBIK 9/IIC KaiiTa >KaHFbIPFaH.

Cop Tineni, KaichIChl OaK TUIEIL,
O3eriMal aIbl OKCIK KaK TUIE/L.
Eniperen EpticTi apTka Tacrarm,

8 Ockepbekkbi3bl XK. Kas kanaTeinmare! Fymeip. Anmarter, 2008. 89-6.
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*Karaceiaan Ecimin TanTsl MeHi%.

Ochl enenneri eHipereH Eprtic, ke3 1AreH yMiT, AVIIMNAH K€, 030bIp KEJI CHUSKTHI
00pa3abl TIpKECTEp NI JIMPHUKAIBIK KeHIIMKEP/IIH JKaH dJIEMIHACT1 apHajibIiCThl TAHBITY YIIIH
albIHFaH (POJIBKIIOPJIBIK OMicaHa cijieMi. OJICHHIH COHbIHA Kapail Ce31MHIH TYJIFalaHFaH/IbIFbI,
KOpIIIaFaH OPTaHBIH TYCHaJdbl OOJBIN TYpFaH AYINNAH S>KEIAIH KbUIBIFBIHIA Ja KOHE
AHUMUCTIK TYCIHIK KOpKeMJeNreH. OJIeH KOMIO3UIMAChIHA >KbIMaca Kipirim, dpOip oi
oOpa3ra caJMakThl O CallbIll TYpFaH Ja OChl — (POIBKIOPIBIK KOJIAHBICTAp. JIMpUKAIBIK
KeWImiKep/iH KCHeTTEeH FalbINKa CIHITT KETETIH COHFBI IICTIIMI JIe OCBIHBI aliFaKTan bl

Kanmer, JXanat OCKEpOCKKBI3BIHBIH IIBIFAPMAIIBUIBIFBIHAA —  (DOJTBKIOPIBIK
metadopa, MEH3Ey, TYCHaaaay TocUIl MIeOepiKIeH KOJJaHblIaabl. AKBIH JEpeKci3
VFBIMIIAPIBI 3aTTAHBIPHII, YKAIKbl YFRIMAAP/IbI KaIMBUIAHABIPAIb. ©31 CypeTTen OThIpFaH
OKHFa-00pa3blH ©3€TiHe TepEeH Ooilian, OHbIH apFbl, OEPTi TAPUXbIH TaHyFa YMTbUIAAbI. by
TaJIaHFaH OCHI €Ki OJICHTe FaHa €eMeC, aKbIHHBIH TOJIBIK IIBIFAPMAITbUTBIFBIHA KATBICTHI IIKIp.

Conpaii-ak, XK.OckepOekkpi3pl «EpTicTiH OOWBD) ©JCHIHAEC «EpPTEri» JereH YFhIMJIbI
(OKaWJTBI MEKEH» «O3TeIIe dJIEM» MaFbIHACKIH/IA KYMCaNIbI.

JKesteipHars! 6ap, xe3 )KYpekK.
Ypeiini Kyl mepTeal e,
CyMbIK 0ap *KaJaFbl3 KO3/l e/Il.
TounbIKchIn TOFall TepOeTep Oasy,
[TaitpuIbIn TOHI )KaHOBIPMEH.
EpTicTiH 60iibl MEKEHIM e,
Enniri koHbIc KaliiaHabl.

MpICTaH KYIIKTIH KYHKILJII.
KaiiTeMiH TarbIn KajlFaHra MIH/II,
MpbIcTaHHAH KaIIThIM TYH/I1 aTTaIl.
ToNKBIHBIHA YPABIM COPJIBI APMAHBIM/IBI
OpaManbiMa KyHIaKTaIr.

AKbIHHBIH “EpTicTiH 00iibl” eyeHiHAeri MUMTIK — CUMBOJIMKAIBIK KOPIHICTEPIH e
aJaMfa TOH YaKbIT TEH KEHICTIKTET1 IIBIHBIKTBIH JKapKbLIBI MOJ 00Sly MEH TEPEH ocepJen
OenepaeiTiH alIIbIFbI KaIbIH OacTalbim, Oasy TapTaThlH HE TOKBIPAN KAJIAThIH dJIKya3 KUSJI
eMec, KCJIKCHIH KoTepimn, alJlaH achIll KeTEeTIH acKakK, acTapibl, KbIpaH KaHATThI O €KIIiHI
IIBIPKAY 3€HTIpiHEH Tycnel KosabP,

byn eneHze »ke3ThIpHAK, MBICTAH KEMIIIPAIH CaHaja CaKTaJIFaH YKaFrbIMChI3 00pa3bIH
TUIMIK KecTere makjgananraH. « MbBICTaH KYAiK» JIETE€HIMI3 — jKaMaH OM, SFHU MBICTaH OJI
ajamMra >kaMaHbIK icTeym 60ca, KYAIK COJ JKaMaH IbIKTaH MIbIFabl. JKe3ThIpHAK, MBICTaH,
KAIFbI3 KO3/l 10y — Oyjiap epreleri agaMra >KaMmaHAbIK Kacaylibuiap, 3YJIbIM KYIITEp.
AKBIHHBIH ©JICHJIET1 HETri3r1 aiiTap oiibl: EpTic OOMBIHAAFHI KE3ThIPHAK, KAJIFbI3 KO3/l 19V,
MBICTaH CEKUIAI aJaMIapblH )KaMaH HUET >KaHJapJbIH Ko 00rybl. OChLIapIblH ayachIMeH

* Ockepbexkpisbl XK. Kas kaHaTeiHAarsl FyMbIp. Anmatel, 2008. 89-6.
5 Ockepoekkpi3bl XK. Kas kanateianarel FyMeip. Anmartsl, 2008. 18-6.
6 Maiitanos b. Acnangars! akukar. Kyuasis (xypaan). 2008. Ne 3. 37-6.
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THIHBICTA ajMal, TBIHBICHI TapbUIFaH aKbIH COPJIBI apMaHBIH OpaMalibiHa KYHJIaKTaIl
TOJIKBIHFA JIAKTBIpAAbl. MYHJIAFbl Cy, TOJIKBIH YFBIMIAPBIHIAA CYIBIH Ta3apTKBIIITHIH,
KHEJIUTIK MOHI 0ap jieyre 0o1aibl.

Kazipri kazak mo33uschIHAaFbl 6JICHIACPI OKBIPMAaHHbBIH KOHIJTIHEH IIBIFBIIT KYPIeH JKac
aKbIH KbI3JapbIMBI3NIBIH O1pi — Mapskan EprryoBaHblH «As3 Oure» aTThl eyeHIHIe As30u
o0pa3bl aKbIHABIK KyaT apKbLIbl KaiiTa TyJIFajJaHFaH.

XaH TyInapbiH, KAaHTaphIl O9pIH MiHII.
XaH1anap cajuca J1a 9HiH KyJIiI.
JKomnpIH TaysIll KYMBIPCKA JKOpFaJiaFaH,
OMip cypred As3 Ou aitiH OLTII.
AKBITBIM a3 €KEH JICT TaChIMaFaH,
BaiinibIFbIM KOIT eKeH JIeT TaChIMaraH.
AJITBIH TakK, aJITBIH TOX1 apOaca na,
A3zbaraH, aybIpTHaraH 0achlH OFaH.
KarpiMnaznap >kaTkaH cOH O€TKe Ky,
BbonmaceiH fiemn KymipiiK €TKeH YMBIT.
AnTBHIHIBI OOCaraiad aTTapbIHA,
Mamnaiara KOMBINTHI HIEKIIEH UII.
JlaHa KapThIM, COCKEJIe €CTUMICIH,
¥MBITHII KYp OlpeyJiep KeITETICIH.
2Konra TopchIK Oaitnarmnac >kamaH aTTai,
AKBLIT eMec Kpecyo 6CKEHl YIIiH.
KasimbI3 o111 Tanail KepereHi,
JKacapazasl 3amaHa xkerepei.

Epteri eminaaeri As3 Ou mad,

Byrinri Koramra 1a Kepek efi’ ...

Jer, eprerigeri As3 OW  IMaABIH  ONUIAITIH, aajfbIFbIH Ka3ipri KOFaMJIaFbl
MaHCaIKOPJIapJIbIK MiHE3Iep/Il ChIHAYABIH KYPaJIbl €TS/i.

MyHnna, epreruiepaeri €H oiil, eH aKbUIIBI agaMIbl XajblK OpPTAChIHAH IIIBIFApPaThIH
(GOJBKIIOp O3CTETHKAChiHA cal, «As3 OWAiH» XaHJbIKKAa KOJIBI JKETCe Jie MacTaHOai,
aJaMIIBUTBIK KACHETTI1 KOFaphl KOMFaH KacHeTl FuOpar eTiie/i.

AnTeIHIBI OOCaFagaH aTTapbIHIA,
Mamnaiiara KOUBINTHI MIEKIEH LTI —

JIETeH >KOJIIapMeH FUOpaT eTuIe/I.

«Epreri eninaeri As3 Ou main, byrinri Koramra Jja Kepek e/1i» — JereH oiliap apKblibl
OyriHri KoramJiarbl ajaM OOJMBICBIHA KO3KapachlH OUIIIpreH oJieH OoifbiHaH 013 yII
Keuinkepai kepemis. Epreri eninneri Asiz Ou maj, Oykapa XaJbIKThIH aTbIHaH COWUJIET TYpFaH
aKbIH, JKOHE OYTiHr1 OWIiK OachIHAAFbl MaHcamkopiyiap. As3 Ou 00pas3bl apKbpUIbl OYTiHTI
OWJIIKKE KOJIbl JKETKEHAEP/IH >KaFbIMChI3 TYCTapbiH, Asi3 OM IIaJbIH 00pa3blH JKaHFBIPTY

"Epmyoa M. XKansipak-rymbip. Acrana, 2001. 14-15-6.
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apKBUIbI, EPTETi MEH IIBIHABIK OMIp/Ii OaiJIaHBICThIpA OTBHIPHIN, KOFaMFa KepeK bIHCANl ICH
KAHaAFaTIIBUIIBIKTEI 131€H /1.

AKBIHHBIH KOpKeM o0Opa3fFa KapbIM-KaThIHACHl JEPEKTI YFBIMJAP MEH CpPTETiIiK
AIIEMEHTTEP/IIH 6JICHJIC IMailajJaHblIFaH TYCTAphIHA FaHa KblIaH Oepesi. SIFHU akpIH «As3
Oom» esneHiH e (POJTBKIOPIBIK 00pa3 bl OPBIH/BI Mak1ajlaHa OTHIPHIT, KeJlell Ol aiiTa OiIreH.

Conpaii-ak akpiH — bassH bekeToBa CyITyJbIKKA, agaJIIbIKKA, IMOKTIKKE BIHTHI3APIIBIK
cesimaepin Oepy yuiH «KyH acteiHmarel KyHikei» arTel eneHiHAE (OJIBKIOPIBIK
oOpa3zaap/ibl KaiiTa >KaHFBIPTKAH. .

Kepnin ycri cbI3 6a eni,
CynasiH ycTi My3 0a efi.
JKaznan keiiin ky3 0a eni,
’Keren Oanbim — Ty3 6a eni?
AcmnaH acThl XXep Me e,
XepniH acTel Kep Me ei.
Kyn acteinna Kynikei
[b1kKBIp KO31H Kopmei!?
Kynikeinig ke3nepi
ANTBIH TIaMaK, 3ep Me e/Ii.
TicTeH mBIKKaH co3aepi
AKBUT Ma €11 3epAei.
KyHikeiaig keyaeci,
[lyningeren mep me exi?®

OneHne NUPUKAIBIK KEHINMKepAlH ce3iMi KyH acThiHAarbl KyHIKeH KbI3[bIH JKaH
aneMmiMeH yinecimal anbiHaabl. KyHiKeiaiH epekme cyiny OelHecl, aKbUIbl MEH
TOKaNMNapJIbIFbIH ©31HE CEpIK €TKEH aKbIH 63 OOMBIHIaFbl MYHBI MEH CE3IMIH, 1IIKI HIEpPIH 63
aThIHAH eMec, epreriiepinaeri KyHiken cyayIbIH aTbiHAH OasiHIaiabl. OaeH/Ii:

Kynikeiinig keyaeci,
[yninaerex mep mMe efl.
Ilep me emi...

JIeT asKTay apKbUIbI 1a aKbIH ©31HIH JKaH TYKIIPIHAETI MYH-KAUFbICBIH OPHEKTEH/I.

DONBKIOPIIBIK 00pa3aapibl Ol alTyABbIH KypaJiblHA alHAJABIPBIN, €pTEri dJIEeMiHJIeT]
MOATHKAJIBIK 00pa3mapasl  OYTIHTI 3aMaHMEH VyINTacThlpa OIMreH akbiH  TemipxaH
Mener6ekoB. Mreicanbl, akbIHHBIH «EpTeri omemi» aTThl ©JieHI OacTaH ask (HOIBKIOPIBIK
obpazgapMeH 0iTe KaitHACKII KaThIP.

OneH MasmyHBIHIAFbl epreri kedinkepnepi Kemask, Kenrtayeicap, Taycorap

CeKUIi OaThIpiiap aKbIHHBIH PYXaHU JKaH JYHHECIHE KYIII KalpaT, Ma0bIT ChIIANTBIH aiaM
TYJIFachblHAa KepiHeTiH Mu@drtik obpazmap. Onap epreriHiH 0ac kahapMaHIapbIHBIH Y3aK
camapra UIbIKKaHIaFbl IIBIPFaIaHIapAaH IbIFyFa MYMKIHAIK TYFbI3aThIH KOMEKILILIEPI.

8 BexeroBa b. Com6i tan. Anmartsl, 2001. 70-71-6.
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EpTeri onemim!
CeHi ecke aJbIIl eM.
Kynneit kypkiper,

Ainahapnaii Oykreriimn,
JlonmaHasl TEPEHIM. ..
Kosxi ambim xymranma®...

Ocpl xonaaparsl aKbIHHBIH ©31HIH MIa0BITHIH KYPKIpEreH KyHre, aiinahapra TeHeyl, s
0oamaca «IoJAaHIbl TEPEeHIM» Jel aKbIHHBIH XKaH TYHHUECIHIH TEPEHJIrH aramika Oanaybl
xoHe «Kesmi ambin »KyMraHIa...» IEUTIH KoaaapbiHaa (OIbKIOPIBIK MOITHKA KOPKEMIIK
MoH uenenreH. An, XKenask, Kenrtaysicap, Taycorap oOpa3aapbiH TIpUITY apKbUIbl aKbIHHBIH
JUPUKAJIBIK KEWINKepl eMip KUbIHAbIFbIHA 0011 OepMelTiH OaThlp 0Opa3biHa ailHamaabl. AJl,
OCbl aKbIHHBIH «MBICTaH KEMITp» ©JIEHIHJE aKbIH, ©31H >Kaybl3 KYLITEPJIH O30BIpJIbIFbIHA
KalMBIKIIail KapChl TYPAThIH OATHIPJIBIK €pTET1 OaThIpiapblHIal CE31HE/I.

ANTBIH cakaMJIbl ajlaM JIell,
OTbIpca Typa aJIMaThIH,
Typca oTeIpa aIManTbIH
MpbIcTaH KEMITIPMEH aJIbICThIM.
On na KapbICTHI,

MeHn nie KapbicThiM™...

KazakTelH Kusii-Fakalblll epTeriiepi MEH 3IMOCTBIK >KbIpJIapbIHAA alaMfa KaMaHJIbIK
oiinarn xypetid MU TIK oOpasznapabiH 0ipi — Kaamaybl3 KeMiipMeH MbicTaH. «Emin-XKaibiky
epTericiHe OJI aJaMFa YCTeMJIK eTce, «AJITBhIH cakajaa» OanamaH KeHUITic Tadanbl. SFHW,
KanMmaybl3 KeMIip TaOUFaThIHBIH ©31 € TAPUXH ©3repicTepre YIbipan OThIpFaH.

O31H epTeri, g1 3M0C KeHinKepaepl CUIKThI CE31HETIH JIMPUKAIBIK KEHINKEpAlH pyXbl
aNJbIHAA TYpFaH €H *aybl3 OeilHe MBICTaH KEMITIPMEH ailKachlll, OHbI KEHY apKbUIbl PYXbI
OuikTel Tycenl. AKBbIH, alJbIHFbl TaJJAHFaH OJICHIHAE (OJBKIOPJIBIK J0C KYLITEpAl
(Kenasix, Taycorap, T.0.) TIpiATy apKbUIbl OW aiiTca, Oy eJIeHIHAE aJaMfa >Kay MbICTaH
KEMITIPMEH alKachlIl )KeHY apKbLIbl JKAKChUIBIKTBIH YCTEMIIK alybIH aHCANIbI.

JKaHbIM MapKanbIIl KaJiJIbl,
KyH KailTa HIBIKTHI.
Kynaezmap Kanra xaH bl —

Kazak ¢onpkiopsiHga KyT O6acel — eHOek. OCbl peTIeH epTrefe Ka3akrap opTypii
MaJabeiH 63 meci 6omaasl gem, [llonman ara, KambGap ara, Oiicelikapa, 3eHri 6aba skaiibiHIa
MudTiK oHriMenep Tyabiprad. Kazak eprerijiepi MEH 3MOCTHIK JKbIpJapblHa €pTEJeH €HIeH
OYJ1 HaHBIMJIAP XaJIBIK CAHACHIHBIH COO0M Ke3eHJepiHeH xabap Oepeni. Omip, Koram, oif-caHa
BUIFU J1aMy YCTiHJE OOJabl JECEK, COJl HAaHBIMJIAP APKBLIbI XAJIBIK ©31HIH TIPIIUITT MEH iC-
oOpeKeTTepiH (POJIBKIOp/Ia COyIIeICHIIPTEH.

® Mener6ex T. Kok Typikrep capbinbl. Anmartel, 2007. 78-6.
10 Conpa. 78-6.
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Temipxan MeneTOeKTiH MO33UsFa kKaHaia ceprin oepeTiH «JlyHue He 6om G6apabi?»
eJICHIHAE (DONBKIIOPIBIK PyX-He€ Typajbl TYCIHIKTEPIl TIPUITY apKblIbl ©TKEH MEH OYTiH
CaJIBbICTHIPbLUIA/IBI.

MeHiH oCBI XKepime,
Oticpuikapa 6abaMbI3,
Kacuerin apTThipsir,

Kapa HapbIH meKTipreH.
Mloman aTtam asgugan,

Kex xomkapsIH anFa car,
CaynbIKTapbIH KallTaThll,
Op JKyCaHHBIH TYOIH/E,
EriznieH TesiH TOKTipreH.
3eHri 6abam 31 keI,
Keninnepi xep ChI3raH.

AlJi My#13]11 CUBIPBIHE,
Mawma araika OaliyiaraH;
Kambap atam kypaymar,
KonbiHa ansin KYphIFbIH
Kemiken Toraii cexiumi,
KanTaTsI >KbUIKBI alijaraH,
bip xe3nepae Oy xepim "
Kacwueri apTkaH xep exill, —

JIeT caJMaKkThl Oil TonFailabl. «MeHIH OChI )KepiMe» JETreH Co3re eKIiH TYCIPpY apKbUIbl
aKbIH OYpBIHFBI Ka3aKThIH KEH OaliTak >kepl MEH TepT TYJITH TYJETIN, jKa3ja sKailiayra,
KbICTa KbICTayFa KOUIKEH TYPMBIC-TIPUIUTITIH, YIKEH I ChIJIaFaH 9/1e01H CypeTTel, COJI eMip
CypeTiH OYTiHI1 3aMaHfbl KEIEHCI3JIKTepre Kapchl KOsAAbl. OTKEHHIH YJIaFaTThl TYCTAPbIH
TOCTYP €Ty KepeK JASHTIH oMbl YeTaHaabl. EHOSKKEPIIIKTI yaFbI3Iai Ibl.

Kekte camfraraH Ty3 TaFbICbIH KOJIFa YHpETIN, €3 KOJECIHE jKapaTy —aH ayJayfa
OarpITTay, ajam3aTKa OpTaK KyObUIbBIC OOJIFAHBIMEH, OHBIH Tamailla YJTriCl — JaajbiK
KOIINEeHIUIepiH apachlH/la — Ka3aK, KbIPFbI3Jap/ia *KaKChl CaKTalFaH. Tek cakTajblll KaHa
KOWMaif, OHBIH HAKThl YJArici a3 jga Ooyica TaOuUFM TypAe eMip Cypell, €H OacThICHI
KYCOETUTIKKE KAaThICThI TAHBIM — BIPBIM, THIMBIM, OCHHENI O3, MOATUKAILIK MeTadopa, TCHEY
Ka3aKTapblH CaHAChIHJa OEpIK OPBIH aJFaHJIbIFbl COHINIA, KYCOETUIIKTET1 KeH TaparaH Typl —
KbIpaHMEH aH ayyay, OYpkiT Tantayisl OyriHri ameM «KaszakrapAblH Ted MypachkD Jen
TYCIHETIHAIIT — YAT YIIIH MaKTaHbIII. byriari eremMeH emniMi3[iH MEMJICKETTIK
poMi3epiHIeri KbIpaH KYC COHBIH allKbIH J9JIEI.

TambIpbIHaH TapaThIN TEKTI CO3,

AJ1, apMaHIIIBLUT aChLT XaJIKbIM KOKTI Ke3.
Kok GalipakThl KbIpaH TEKTI1 Ka3aKKa,
KyH acThIHIa KaHaT Kasp KeTTi ke3®, —

11 Mener6ex T. Kok Typiktep capbinbl. Anmarsi, 2007, 85-6.
3 PaitbiMOex M. Aii. Anmatsl, 2002. 23-6.
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nerTiH Mapantaii blosipalibiMysIbel ©JIeHIHACT1 KbIpaH OeiiHeci OYKLJI XaJIbIK MIHE31HIH
Oanamacsl petiHjae 6episice, 0Chl aKbIHHBIH « CYHKap/IbIH COPBI JICTCH OJICHIHICH:

TipiciHze-ak aThl aHBI3Fa alfHAJIFaH,
Cyrkap exi o,

bapmarsl ken manHairaH,

Kexkke ciHiII FaiibIn OOl KaIlblaa,
baypin y3in O6anarbiHa OaiiianFaH.
banak 6aybl COKBIPIIBIFBI KOFAMHBIH
AJBIH Kecim, opyiap Ka3abl OFaH MBIH....
BaTBIpIBIKTBEIH, CUMBOJIBI OOTT OJT KaJIJIBI,
ByJap Kanasl MOHIH yKIIai 00ansHt, —

nen baybipskaH MOMBIIIYIIBIHBIH OaTBIPJIBIK KACHETIH KbIpaH KAaCHETIMEH aJMacCTBIPY
oap.

Kunakraii kenreHjae, MblHagal O KOPBITBIHABLIAPBIH »Kacayra Oosanbl. Kaszipri
KE3eHJIET1 Ka3aK MOI3MCHl ©31HIH OCIM-0pPKEHIEY, KAHFBIPY KOJbIHAA (DOJIBKIOPIBIK CaHa,
YFbIM, 00paznapbl, GOIBKIOPIBIK MOITUKAHBI CaH TYPJIl TYPFBIJIAH TYJIETE MaiiiagaHaibl.
byn kanamrepaiH Kajdam KapbIMbIHA, TaJIAHT JOPEKecl MEH eMip TaxipOueciHe Kapail op
TYPJIl CUTIAT UEJICHEI].

HoTuaxesiep MeH TalKbLIay

3epTTey OapbIChIHA KEJIECl HOTUXKEIIEP albIH IbI:

1. ®oabpKIIOp DJIEMEHTTEPIHIH Ka3ipri mod3usijia OeHeneHyi

Kanar OckepOekkbi3bl MeH Mapkan EpiiyoBaHbIH HIblFapMaliapblHlla Ka3aKThIH
JTOCTYpJ1l (DOTBKIIOPJIBIK MOTUBTEPI aKbIH KOPIHIC TamKaH. MbIcaibl, SMUKAIBIK OaThIpiap
oOpa3bl, TaOuraTKa TaObIHY, KUEN1 aHJap MEH KYCTAPAbIH CUMBOJIUKACHI Ka31pri MO33USIIBIK
HIpIFapMaap/a >kaHa MoHre ue OomraH. by amemeHTTep aBTOpIapIBbIH Ka3aK MOJACHHUETIHE
JIET€H KYPMETIH KOHE OHbI KAHFBIPTYFa JIET€H YMTBUIBICHIH KOPCETEII.

2. 3amaHayu TYpFbIIarel MUDTIK oOpa3iap

3eprrey OapbichiHaa MUMTIK 00pa3maapAblH  Kas3ipri 3aMaHayd TaKbIPHINITaApMEH
ydneciMal  KOJNJAHBUIFaHBI  aHBIKTANAbl. Mpbicansl, Mapxkan EpiryoBaHbiH — KelOip
eJICHIEPIHAEe ©XKenri MU(TEepl SKOJOTHUSIBIK Mocenenepre, ypOaHu3aus MEH aJaMHbIH
TaOUFATTaH allbICTAYhl TAKBIPHIITAPbIHA OCHIMICTeHI OalKaiabl.

3. JIacTypi jKoHE Ka3ipri 3CTETUKAHBIH TOFBICYBI

ABTOpJIap ©3 MIbIFapMajapbiHaa (OJBKIOPIBIK JAJCTYpPAEpAl Kazipri IMOI3USHBIH
ACTETUKAJIBIK TallalTapbiMeH medep yilnectipred. byn ocipece dhopmanblk memimaep MeH
OeliHenmK KaTapiap apKbUIbl >Ky3ere ackaH. JKaHaT OCKEpOEKKBI3BIHBIH OJICHJACPIH/IC
JOCTYPJI YHKAC TIEeH BIPFaK jkKaHa CTUJIBIIK 13/IEHICTEPMEH TOJBIKTHIPBLIFaH.

4. OxpIpMaH¥Fa acepi

3eprTey OapbichiHIa (DOJBKIOPIBIK JJIEMEHTTEPIIH OKbIPMaH CaHAChlHIA Ka3akK
XQJIKBIHBIH MOJICHU KOJATAPBIH JKAHFBIPTATHIHBI aHBIKTAIABI. bys ocipece kac ypmnak yIriH

! PaiibiMbex M. Ail. Anmatsl, 2002. 27-6.
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MaHBI3]1bl, ce0e01 (POJBLKIOPIBIK AJIEMEHTTEP Ka3aK O0JIMBICHIH TaHYFa JKOHE TYCIHYTEe BIKIa
eTe/l.

TaakbL1ay

by HoTwxkenep Ka3ipri Ka3ak MOA3UACHIHBIH TEK 9/ICOMET KaHa eMec, COHbIMEH KaTap
VITTBIK ~ OIpereiyIikTi  cakray »>KOHE JaMbITy Kypalibl eKeHiH Kkepcerenmi. JKaHar
OCKepOeKKbI3bl MeH Mapkad EpiryoBaHblH mibFapManapbl (OIBKIOPIBIK AICTYPIEPIl
CakTay MEH J>KaHFBIPTYAaFbl MAaHBI3ABUIBIFEIH aWKBIHAAI, OJIAPABIH IIBIFAPMAIIBLIBIK
13/IeHICTepl apKbUIbI Ka3aK MOJICHUETIHIH KaHa KbIPJIapbIH alllbIl Oep/ii.

ConbIMeH KaTap, (HONBKIOPIBIK IEMEHTTEPl KOJIaHY OJapbIH IIbIFapMalapbIHBIH
OKBIPMaHMEH OMOITMOHAIILIK OalJaHBICBIH KYIICHTEeMl KOHE KazaKk MOJCHHUETIHIH
©3CKTUIITTH 3aMaHayu KOHTEKCTE JoJICNICH/I1.

KopbIThIHABI

3epTTey HOTWXKEJIEpl Ka3ipri Kas3ak MO33MSICHIHAA (OJBKIOPIBIK 3IEMEHTTEPIIH
MaHBI3/IbI POJI aTKApaThIHBIH KepceTTi. JKaHaT OckepOekKbpI3bl MeH Maprkan EprryoBaHbig
HIBIFAPMAIIBUIBIFBl JOCTYP MEH KaHAIIBUIABIKTHIH YHAJIECIMII CHHTE31H KaMTaMachl3 ETil,
VITTBIK MOJICHUETTI CaKTay MEH JaMBITyFa YJIeC KOCabl.

OaeduerTep Tizimi:

1. OckepbOekkpizbl K. Kazak mo33usachiHIarbl (POJIBKIOPIBLIK JISCTYpiep. AJMATHI:
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2. EpmryoBa M. ¥nTTBIK 9ebueT xoHe OHBIH Kasipri kepiHicTepi. Actana: donmanrT,
2020.

3. Kabmonos 3. Ce3 enepi. Anmatsl: Canar, 2003.

4. Kymanues K. Oneduer teopuscel. Anmarel: Mekrern, 1999.

5. Hypramu P. Onebuer xoHe yiuT pyxsl. Anmatsl: Feuibiv, 2004.

6. XacenoB b. @onbKIOPIBIK MOTUBTEPIIH Ka31pri MOA3UsIaFbl OPHBL. ATMaThl: Apaa,
2017.

7. Keipay6aeBa A. Kazak mudonorusicel sxone oaeouer. Anmarsl: JKazymisl, 1994,

8. AxmeroBa I'. Kazipri omeOuerteri AocTyp MeH kaHAmbULABIK. ActaHa: Kazak
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Pyxanu xanreipy, 2021.
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HEJAT'OI'MKA K9HE IICUXOJIOI'UA FBIVIBIMJIAP — ITIEJATI'OI'MYECKHUE U
INCUXOJIOI'NYECKHUE HAYKMU - PEDAGOGICAL AND PSYCHOLOGICAL
SCIENCES

90K 347.1
Kapuesa Kaqus Yrenosna
[legarorvka FeUTBIMIAPBIHBIH KaHAUAATHI, HH(pOpMaTHKa KadeapackIHbIH TOICHTI
JI.H.I'ymunes arbiaaarsl Eypazus ¥ATTHIK YHUBEpPCUTETI
(Acrana kanacel, Kazakcran)

I30acapoBa Moguna PyciaHKbI3bI

2 KypC MarucCTpaHThI

JL.LH.I'ymuneB ateingarsl Eypasust ¥ ATTHIK YHUBEPCUTETI
(Acrana kanacel, Kazakcran)

TECT )KYUECIHIH MAKCATBI )KOHE MA3MYHbI FOMBIHIIIA
KIKTEJILYI

Angarna: byl Makaiaga MyFaliMJepre apHajgfaH TecT KyHeciHiH Oipkarap
apTHIKIIBUIBIKTAPbI, OJIAPAbl KOJJAAHY IPOLECIHIE TECTTEPJIH MaKcaTbl MEH Ma3MYHBI
OOWBIHIIA JKIKTETYl KapacThIpbUIa[bl. 3epTTeywiiep Oyl TYKbIpbIMFA  OpTYpil
Ke3KapacTap/ibl KapacTbIpabl.

Tyiiin ce3mep: TecT, NeJaroruKkaibIK Xyue.

Tect omicin amepukauablK rcuxoior [{. M. Kerremn XIX rachIp/ibiH COHBIHIA €HTI3/1I1.
OJICTIH MOHI MYMKIHJITIHIIIE a3 3KCIEPUMEHT apKbUIbl aJlaMHBIH JKeKe OachlH CUIATTay
oonael. .M. Korremnnmin wuaesmapein ¢paniy3 ncuxosnorsl Anbbpen bune oman opi
3epTTE/l KOHE OJI TYJIFaHbl JKaH — >KaKThl 3€PTTEY YIIIH «CHUHTETHKAJBIK SKCIIEPUMEHT)
Kyprizyre ToIpeicThl (1864) [1]. [lemarorukanbik TYPFBIIAH TECTOJIOTHSHBIH JaMybl XX
FachIpJIbIH OachiHga OacTayabl. AMEpUKaHIbIK FaabiM B. A. MakkoJi1 TecTTep/il €Kl TOIKa
oenmi: mnenarorukanblk (Educational Test) »xone ncuxonmorusuiblk (Intelligence Test).
[lemarorukanblK TECTUIEPAIH HETI3TT MIHJETI OKYyIIbUIApABIH Oenruii Oip OKy KE3eHIHJe
Oenruti O6ip MEKTen ToHJepl OOMbIHINA OUTIM alybIHBIH JEeHrediH esmey Ooyiabl. Fanbim
KYPTi3reH TMeJarorukajiblK TECTTEp MaTepuasblH Oip/iei KejaeMiH OipJel >KbUIIaMIbIKIICH
UTEepPEeTiH OLTIM alnylbuiap TOObIHA O1piKTIpyTe OarbITTa FaH [2].

binim Oepy kyHeciHae TecTuUieyll KOJJaHy TOKIpHOeci TECTTIH KeNTereH
apTHIKIIBUTBIKTAPhl MEH KEeMIIUTIKTepl 06ap eKeHiH Kepcereli. bip »arblHaH, TECT TalChIpy
KOHE HOTHXKENEpJl ajly S>KCHUINETIUITeH, CTaHIapTTalFfaH oHe OOBEeKTHBTUICHTeH. by
TECTUIEYNIH OHaM, opi KOJDKETIMAUIIH Kepceremi. EKIHIN jKaFblHaH, MYHJAl TECTUICY
KoOlHeCe HAKTBUIBIKTHI OepMeii, SFHM OKYIIBUIAPJLIH OUTIMIHIH JKOFaphl HeEMece
TOMEHJITIH Jonm kepcermeiimi. OmaH Aa KamaHbl, OJApAbl TOHJI OKYJbIH OpHBIHA
KayanTtapael Oopkayra narapbutaHiblpybl MyMKiH [3]. CoHbIMEH Katap, TEeCTUIey Ke3iHJe
OKYIIBUTAPJBIH JIYPhIC €MEC KayanTapAbl €cTe cakran Kaly MyMKiHIiri 6ap. CoHAbIKTaH,
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TECTTEH KeWiH Kepl OailllaHbIC amy, KaTeMEH >KYMBIC JKacay MaHbI3Abl. TecTiiey arbIMIaFhbl,
apayiblK KOHE KOPBITBIHABI OLTIMII TEKCEpy YIIIH COTTI KOJAAHBUTYbl MYMKIiH. TecTiney
apKbUIbl OKYIIBLIAPABIH OUIIMIH TyTacTalh Tekcepyre Oojaabl, SFHM ajifaH OUIIMJEPiH,
JAFIbUIAPBIH KETULIPY KOHE OKYAarbl OJIKBUIBIKTAP/Abl aHbIKTai alaMbl3. TecT Oakpuiay
KYMBIChIHA KaparaH/ia HECIMEH epeKIleIeHe1?

Tect (arpummibiaIIa "test" CO31HEH - ChIHAK, TEKCEpy, Oakpliay, KATTHIFY, 3€PTTEYy) —
Oyn1 urepinreH OuTiMal OaranayIblH apHAWBI O31PJICHTEH KYWECIH MmaigaianbIm, Oenriiai Oip
MOH/1 MEHrepy JeHTeliH TeKcepyre MYMKIHAIK OepeTiH Tanceipmanap xyieci. Ocplnaiimia,
TECTIIEy — apHailbl TECTTIK TalChIpMalapAbl OPBIHAAY ApPKbUIBI OLTIM adyHIBIHBIH O1LTiM,
OLTIK ’KoHE MaFAblIapbIiH TEKCEpy dmici [4].

KapunoBa E.I'. xone Yepnsiea E.B. atan eTkeHaeil TecT Tamcelpmanapbl OipHeIlIe
Kputepuitliiepre cail 00Jybl KepeK. Bipinutioen, TECT TaNChIPMAchl KbICKA KOHE TEXHUKAJIBIK
0omybl Kepek. Exinwioer, TECT TalChIPMAChl JIOTHKAIBIK TYPJE TYKbIPBIMIIATYbl KEpEK.
Ywinwioen, 6aranay epexxenepi MEH OpbIHAayFa apHaJIFaH HYCKAYJIbIK OApJIbIK MOHIEP YIIH
Oipaeit 60JybI Kepek [5].

Tectiney myranimzaepre Je 6ipkaTap apThIKIIBUIBIKTap Oepei, ojapablH Keibdipeyepi
TOMEH/JIe OeplIreH:

bipinwioen, Garanay Ke3iHJE allbIHFAH HOTHXKENEpIiH oO0beKTUBTUIIr. byi dakrop
TECTLIEY MPOLECCIHIH ©31H CTaHAApTTayMEH TYCIHIIPLIEAl, SFHU OapiblK OUTIM amylibuiap
TECTTIH OapJIbIK Ke3eHAepiHe Oipei karaaiiaa 00aabl.

Exinwioen, Texkcepy NpOLECIH aBTOMATTaHIbIPy €CEOIHEH MYFaJiMHIH YaKbIThIH
yHemzaey. EH kem pecypcThl KaKeT €TETiH Ke3€H TeCT MaTepuaiblH d3ipiiey OOJIbI
TaObLUIabl, OUTKEHI KON YaKbIT MEH HEPrUsiHbl KaXeT eTefl, Oipak Olp peTTiK cumarra
Oonaabl. SFHM, TecT MYFaliMHIH >KYMBICBIH TIpOLECTI OakpljayFa >KOHE alIbIHFaH
MOJIIMETTEP/I1 TaJIJlayFa ACHIH a3aiiTabl.

Ywinwioen, Oapnblk ©TKEH MaTepHayigap OOWBIHIIA OKYIIBIJIAPABIH aFbIMIAFbI
yiarepimin  Oaranay. TecTineyml oTki3y OapiblK OKYIIBUIApIbIH, aTanm alTKaHga op
OKYIIBIHBIH OUTIMIH TEKCepyre >KoHE OUlM aly Ke3iHIEe KETKEeH KaTeTKTepAl Ty3eTyre
MYMKIHJIK O6epeni [6].

Tectrepni maiimanany OapbIChIHAA OJAPABIH MAaKCaThl KOHE Ma3MYHBI OOMBIHIIA
KIKTEJy1 KaJbIITaCThI, OJIap:

® TYIFaJBIK TECTTEP — WHIAUBUIYYMHBIH SMOITMOHAIBIBIK-KITEPIIK KAaCHETTEPiH
Oaranay yUIiH;

® UHTEJUIEKT TECTTEP — TAHBIMJBIK MPOIIECCTEP MEH Oijiay (DYHKIHMUIAPBIHBIH JTaMy
JICHTeHIH Taaay YIIiH;

® KAaOUIETTLIIK TECTTEp — TYPHl IC-OpEeKeTTEp/l MEHIepy MYMKIHJIIKTepiH Oaranay
YIIIiH,;

® KETICTIKTEp TECTTepl — oJap KOMETIMEH OKbITyJlaH KeHiHri Oummuep, OUTIKTep,
narablap 6arananausl [7].

XKanmer anranma, TECTTEpAIH KOJAaHy OapbIChIHA, TMEJAarOTMKAIbIK MAaKCaThIHA,
byHKUMSICbIHA, MIHAETTEpIHE Kapail Typiepi ere kem. CoHblH imiHae, YensimkoBa M.bB.
MeArOTUKABIK TECTTEPAIH TOPT TYPIH aXKBIPATHIN KOPCETE/1: SHT13YIII, KBTI TACTHIPYIIIHI,
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JTUArHOCTUKAIIBIK JKOHE KOPBITBIHABI TecTTep. Onap KypbUlybl MEH OEpeTiH HOTHKECIHE
OalinaHbICTBI O1p — OipiHEH epekiienaeHyl MyMkiH (1-cypet)[8].

Megarorvkanbik

TecTrep
Y
Cabak Cabak, Cabak,
backiHAaF bl — oprackiHaaFsl COHbIHAFI
TECTINRY Tectisiey Tecriney

Y

KOPbITbIHARI
TeCTTEp

Y

EHrisyWwi TecTTeEp v

ONarHoCTUKaNbIK

KasbINTacTbipyLib! Tectrep (6inim
TecTTep (Kkputepuiire anyubiHbIH

6afbiTTanFaH) ONKbINbIKTapbIH
aHbIKTayFa

GafbiTTasnfaH)

1-cyper. [legarorukanbikK TECTTIH TYpJiepi

Korapbina alThUIFaHAaM, TECT TalChIpMallapblH JaiibiHAayFa Oenruri Oip TamanTap
KOMBLI/Ibl, OJAPbIH €H TOJBIK JKOHE >kanmnbuianraH cunarramackiH B.C.Kum yceiHaas! [9].
Onapra OIpiHIIIIEH, TECT TYPIH (HOPMATHBTIK KPUTEPUAIIbl KOHE KPUTEPUAIIbI) >KOHE
TecTUIey TYPiH (KOPBITBIH/IBI, aFBIMJIBIK, ©31H-031 0aKbLIay) €CKepe OTHIPHIN, OHBIH MaKCaThIH
HaKThl KOpCETy OOJbIl TaObLIATBIH TalChIpMaHbIH MakKcaThl JkaTaabl. EKiHIIIAEH,
TaICBIPMaHbl TECT TYPIHJE TYKBIPBIMIAY KbICKA OOJTyBI KepPEK, SIFHU KBICKA KOHE CO3EPIiH
HETrI3C13 KalTallaHyblH OOJabIpMay KepeK. Y IIIHIIIAEH, TECTUIK TalChlpMaHbl aBTOMATTHI
(KOMIIBIOTEPIIIK) PEXXKUM/IE MaliaaHy MYMKIHAITIH KapacThIpy.

Op TYpal 3eprreyuliiep OWI Tajanka KaThICThl op TypJil  Ke3KapacTapibl
ycTaHatblHABIFBl Aa aHblK. ConblH imnuge, WM. A. Panomnopt, P. Cenr, u. Correp [10]
MYFaIIIMJIEpTe apHaJFaH HYCKAyJbIFbIHIA Oenriiepl OOWBIHIIA €Kl TOMKAa TONTACThIPBUIFaH
TECTTEP/IIH JKIKTEIYy1H KopCceTe/Ii:

1. OYHKIIMOHANIBIK XKOHE Ma3MYH/IBIK €PEKIICNIIKTEpl OOMBIHIIIA:

1). KongaHy MaKcaTTapbl OOMBIHIIIA:

a). aHBIKTAYIIIBI TECTTEP;

b). IMarHOCTHKAJIBIK TECTTED;

C). 60DKaM/IBI TECTTEP;

2). Kypri3iietin Oakpuiay Typi OOMBIHIIA:

a). aFbIMJIaFbl TECTTEP;

b). apanbik 6akpLIay TecTiIepi (TOKCAHHBIH, OOIIMHIH COHBIH/IA);

C). KOPBITHIH/IBI OaKbLIAY TeCTLIEP] (OKY KBUIBIHBIH COHBIH/IA);

3). MOHUTOPUHT OaFaapIaMachiHa COUKEC:

a). CTaHAapTTAJIFaH TeCTTEP;

b). cranmaprranMaran TecTrep;

106



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

Central Asian
Scientific
Journal

4) TecT TarnchIpMaapbIiHBIH OaFBITHIHA COUKEC:

a). TUCKPETTi TECTTED;

b). sxkahannpIkK TECTTED;

5) HOpMasTapFa HeMece eJIIIIeMIapTTapFa CONKec:

a). HopMajiapra OaFbITTaJIFaH TECTTEP;

b). kpuTepuitnepre OarbpITTaNFaH TECTTED.

2. Pecmu (chIpTKBI) Oenrinep OOMbIHIIA:

1). XKayan KypbUIBIMBI MEH 9JTiCi OOMBIHIIA:

a). TaH1aMaJIbl TECTTEP;

b). epkiH KypacThIpBUIFaH jKayareH TeCTTep;

2). ipikTeMelti )kayanTap/IblH CUMAaThl OOWBIHIIA:

a). Oip >kayanTsl TECTTED;

b). GipHeriie xayanTbl TeCTTEP;

C). Kpocc-Tanaay TecTiiepi;

3). TanceipManap/biH OipTeKTUIITiHE:

a). Oipjeli Kypesi TarcelpMaiapiaH TYpaThIH JKbUIIaM/IBIKKA apHATIFaH TECTTEP;

b). GapraH caifbiH Kypeii TanchlpMaaapAaH TYPAThIH KYPASIUIIK TECTIIepi;

4). mpe3eHTanus TOCIi OOMBIHINA:

a) OKBITYIbIH TEXHUKAIBIK KYpaJlIapblH Maijanana OThIPHII;

b) OKBITYABIH TEXHUKAIBIK KYpaIIapblH HaigaaaHoai;

A.H. MaiiopoB [11] TecTrepai tuntepi OolibiHIA OeJirn, Keneci Oenrijgep OoMbIHIIA
KIKTEH/IL:

Kypy npouenypacel OoMbIHIIA!

1). cranmaprTTaNFaH;

2). cTaHapTTaIMaraH.

1. ¥cwiny Tocii OOMbIHIIA:

1). 6nankiiep:

). TECT JQMTEPIICPiH KOJAaHY;
b). Grankinepai naiaanany;

2). MOHIIK;

3). anmmapaTThlK (3eiiH, KaObLImay, €CTe caKTay >KOHE OWJIay epeKIIeTiKTepiH
3epTTeyre apHaJIFaH KYPBUIFbLIAPbl KOJIAHATHIH TECTTEP);

4). IpaKTUKAJIBIK (3epTXaHANIBIK )KYMBICTapFa YKCac);

5). KOMITBIOTEPITIK.

2. AnJbIH ana jka3buty OOMbIHIIA:

1). *xanmbl AUATHOCTHUKA (TYJIFANIBIK TECTTEP, Kbl MHTEIUICKT TECTTEPI);

2). kaociOu KabineTTepi;

3). apHaiibl KabineTTep (TEXHUKAIBIK, MYy3bIKAJIBIK KOHE T. 0.);

4). xeticTikrep (OKy TMpOIECIHAE OKYIIbLIAPABIH KO KETKI3reH HOTHKEICPiH
Oaranayra apHaJIFaH TECTTED):

a). KeHiHeH OarbITTajraH (OKBITY TPOILECIHIH THIMIUICIH OHBIH HETI3ri
MaKcaTTapbIHBIH OIpiH, SFHU OUTIM MEH JaFabpliap KYHWECIH ICKe achIpy Jopekeci
OolipIHINA OaranayFa MYMKIHIIK Oeper);
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b). keHiHeH emec OarbITTanFaH (KEKEJEreH IMOHACP/i, TAKbIPHINTAPIbl HIepy

MIPOIIECIH/IC OKYIIBUIAPIBIH KETICTIKTEPiH aHbIKTayFa OaFbITTAJIFaH).

3. Bip me3sringe Tanceipy OOHbIHIIA:

1). xexke;

2). TONTBIK.

4. YKayanrtap HbIcaHbl OOMBIHILIA:

1). aybI3mma;

2). xaz0arna.

5. Jlmpepnikke O6armapiany OOHBIHIIA:

1). *KpUTIAMIBIK TecTTepi (YaKbIThI MIEKTEYIIi KaparmabiM TarchipMaap);

2). OHIMIUTIK TecTTepi (YaKbIT HAKTHI IIEKTCIMETCH);

3). apaiac TecTTep.

6. TanceipmanapabiH Aopekect OOMbIHIIA:

1). OiptekTi (KeKe TYIFaHBIH Oip KacHeTiH HEMece camachlH Oarajay YIIH Oip
mKangacel 6ap koHe (opmackl ykcac, O6ipak Ma3MyHbI arblHAaH OPTYPJIl TarcChpMaliapbl
KaMTH/IbI);

2). kemejieMIi (KEKe TYJIFAHBIH OPTYpJIl CHUIATTaMajapblH OarajayFa MYMKIHIIK
OepeTiH OlpHelIe MKalackl 6ap *oHE Ma3MYHbI OOMBIHINIA €PEKIIEICHETIH TarchipMaap bl
KaMTHIBI);

7. Ic-opekeTTiH cunaTsl OOMbIHIIA!

1). BepOanasI (aKbLI-0# apKBLIBI OPBIHAAY KOKETTUTITIMEH OaliIaHbICTHI);

2). BepOamapl emec (3aTTapMeH, KapTouKajapMeH, OJOKTapMeH, OeIIeKTepMeH
MPaKTUKAJIBIK dpeKeTTepre OaiIaHbICThI).

8. barbIT OOlBIHINIA, SFHU TECTTIH KOMETIMEH HAKThI HeHI 3ePTTEY KepeK:

1). HHTEIIEKT TeCTiIE,

2). TYJIFJIBIK TECTTE;

JKETICTIKTepre apHaJiFaH TECTTEP.

9. OOBEKTUBTI (TECT TANCHIPYIIBIHBIH CyOBEKTHUBTI MHTEPIPETAMSIIAPBIH KOJIAaHYbI
KAapacThIpbUIMaFraH) J>KOHE MPOCKTUBTI (KayanTaplblH ajyaH TYPJIUTITiHE OHE TeCT
TarChIPYUIBIHBIH WHTEPIpPETANMICHIHAA Oenriyii 01p CyOBEKTUBTUIKTIH KOPIHYIHE KO
Oepiyeni) TecTTep.

10. Hopmanay Typi OoiibiHIIA:

1). craTHCTUKaJBIK HOpMalapra OaFJapiaHfaH (CaJbICTBIPYy VIIIH OCBI TECTTI
CyOBEKTUICPAIH PENPE3CHTATUBTI YJTICIMEH OpBhIHAAQY Ke3iHAE ajblHFaH CTaTHUCTUKAIBIK
O111M Her13 O0JbITT TaObLIAAbI);

2). KpUTepUaNIIbI-0aFIapiiaHFal (JKEKe JKETICTIKTEep JCHIeHiH alKbIHAAY YIIiH);

3). OoJKaMIBIK;

4). KaJbINTaH THIC.

11. Cypakrapra >kayanTtapablH CUTIAThl OOMBIHIIIA!

1). amibIK yarigeri (TOJBIKTRIPYFa apHaIFaH TalcbipManap, epKin OasHaay);

2). xabbIK THIITET! (0agama xayanTap (Ho/5KOK), CaBICTBIPY TarChlpMaapbl, OipHele
TaHJay, apThIK TaHJAay, VKCACTBIKTBI O06JIeKTeY TalchlpMaliapbl, TI30€KTI asKray
TarcbIpMaJIapsl).



Central Asian
Scientific
Journal

«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

1-kecte. Op TYpJi TecT KyiiejepiHiH apTHIKIIBLILIKTAPbI MEH KeMIILTiKTepi.

KOCLIM]JIaHLIH aTaybl

APTHIKHIBLIBIKTAPBI

Kemuinikrepi

SoloLearn

Heri3ri wmarepuanmap MeH
TECTTepre TeriH KOoJI KEeTKI3Y.

Keitbip  xypaenenaipinrexn
KypcTap aKbLIbl.

KBI3BIKTBI  %OHE  BIHFANIIBI
uHTepdeiic.

Terin TECTTEp THIM
KapamnaibiM 00Jybl MYMKIH.

[IporpamMmmanayfra  KaTbICThI
KONTereH  Kypcrap  MeH
opTypii TaKBIPBITTAPIBI
KaMTH/IBI.

Kes — kenren neHreiimeri
Tnai1ajJaHyIIbIIap YIIiH
KOJIAMJIBI.

MoTuBalLUsIHBI
YIIiH OUBIH
YCBIHBLJIAThIH
TancblpMaaapJbl KaMTH/IbI.

apTThIPY
apKBLIbI

backa mnaipanaHymsuiapMeH
OaliaHbICy, CypakTap KO
XKoHE ToxkipubemeH Oenicy
MYMKIHJIT.

Codecademy

Oarnapiamanay
TiAepi, Beb-callT  Kypy,
JIEepPeKTepll  Taljuay JKOHE
MalTUHAIBIK OKBITY CHSKTBHI
T.0. TakpIpbInTap OOMBIHINA
KypCTap/ibl YChIHAIBI.

opTYpIIi

KypCTapJIblH KOMIIUIIr TeK
AKBLIBI TYPJE KOJ KETIM/II.

Codecademy-neri Oykii Kypc
CTYIACHTTEpPIe HAKTBhl YaKbIT
pEeXUMIHTE MPAKTHUKATBIK
JaFIBLTAPIbI ayra
MYMKIHJIIK OepeTiH
WHTEPAKTUBTI OpTa pETIHIE
YCBIHBUIFaH.

ko0ici1
JNICHI'eNTe
COHJIBIKTaH

KypCTap/IbIH
OacTarnksl
OarbpITTaFaH,
YKOFapPhI JIIEeHrenaeri
CTYJIEHTTEpTe Kypaeni
TarchIpMaap MeH
aKmnaparrap KeTicreyl
MYMKIH.

CYpaKTap HeMmece Macelesep
TyBbIHJIaFaH JKarmanga
KOMEKTECE aJaThIH
naianasyusuiap MEH
TONIIMIepIEPAIH YJIKEH
opTackl 0ap.

Kyheni mnaigamany yuiH
WNHTepHeTke YHEMI KOCHUTY
KaXerT.

Programming Hub

[Inarpopma Java, Python,
C++, Ruby, JavaScript,

[Taiinananymeuiap  TeCTLICY
KYHECIH IIEKTEeYJl KeJIeMJIe
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Kotlin, Swift, SQL »xone T.0.

FaHa maiimana”aabsl. OUTKeH],

KONTEreH Oarmapnamainay | KypcTapablH TEpeHICTUIreH
TUIEPIH KAMTHU/IBI. TYP1 aKbLJIbI.

[Mafimananymsiapra @3 | Keibip TecTiney Kyienepi
KaTeJIiKTepiMeH KYMBIC | CUSKTBI KEH
xKacayra, JaFIbUIAPbIH | (PYHKIIMOHAIIBITBIKKA ue
JKakcapTyra, OuTiMIEpiH | emec. Meicaisi,
HBbIFaTyFa MYMKIHAIK | TiiaThopmagaH TBIC

OepeTiH TecTiiey HOTHXKeNepl
OolpIHIIA Kepl OalaHbIC
oepei.

TECTIJIEP/Il KYPY KOHE OHJCY
MYMKIiHIT1.

KOJ171aHOaHbBIH KOITETeH
GbyHKIMSUTappl  MHTEPHETCI3
YKYMBIC JKacauIbl.

Kypctap Men  TecTrepal
KociOn OKBITYLIBLIAP
a3ipieiial, Oyl Ma3MYHHBIH
JKOFapbl carnachblHa KEMuIIiK
oepel.

Keiibip kypcTap MeH TecTTep
aKbIIBI, oy Kenoip
KOJIAaHyLIbLIAp  YUIIH  KOJI
AKETIMC13 00JTybl MYMKIH.

Oxkympuiapra  Marepuanabl | OKbITYIIBUIApIaH Kepi
XKAKChl ~ MEHIrepyre >koHe | OailyaHbIc aiy KOHE
Online School OJIapIbTH KETICTIKTEPiH | MaTepuaaap OolbIHIIIA
OakpLIayFa MYMKIHJIIK | CYpakTap KO MYMKIHJIIT
OepeTiH UHTEPAKTUBTI OKBITY | IIEKTEYJII.
dbopmartsbl.
[Tnardopmansl THIM/I1
naijanaHy YIIH TYpPaKThbl
Nutepuer OailyIaHbICHI
KaXeT.
Konmanba  rterin  typne | KeilOip  maiinananyuibuiap
YKYMBIC KacauIbl. najananymisl  uHTEpQeici
Oacka Kyuenepaerinen
3aMaHayyd €MecC el OWJIaybl
MYMKIH;
Wutepdeiici ote xeHin, opi | Keiime xyiie kate xayamrap
iTest HvaaﬁnLI. byn | Gepeni, oy ~ ToMeH
naianaHyIbIHBIH HOTIDKETIEPTe OKETyi MYMKIiH.

YKYMBICBIH JKCHUIICTE 1.

Tect xKyiteci OipHelie
TaHay, CollKeCTeHIIpY,
MIBIHABIK / JKajJFaH, alllbIK
Kayam >KOHE T. 0. CHSKTBHI
CYpaKTapAbIH OipHeIIe TypiH

Kepi Gaitnanbic meH KaTeMeH
KYMBIC JKacay MYMKIHJIT
KOK;
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D . A
KOJIAaNabl.,
KonnanGanbiy — uHTEepdetici | Konmanbana
KOJIZIaHyFa bIHFANJIBI. naiananyuibira Kezepri
KeNTipyi MYMKIiH
YKapHamMasiap oap.
Konnan6a opTypi
TaKbIPBIIITAP OolbIHIIIA
KONTEreH TECTTEPI
YCBIHAJBI, Oy
Bilimber Haﬁnapgﬂymbmapfa
©37epiHIH
KbI3BIFYIIIBUTBIKTAPBI MEH
MakcaTTapblHa colikec
TeCTTepl TaHJayFa
MYMKIHJIIK Oepe/i.
Kenreren Ttecrrep  TeriH
JKOHE OYJ  KOCBIMIIIAHBIH
Mani1aIany MYMKIHJIIT1H
YKOFAPBLIATAIbI.

ConbiMeH, 013 J>KOFapbLIarbl MOIIMETTEPl €CKepEe OTBIPBII TECT >KYHECiHIH
epeKImIenirine Tokragambl3 . OKymbIapblH TelaepoHbl apKbUIbl TECT TarcChlpMaTapbiH
OpbIH/IAayFa, OPBIHJATYBIHBIH IYPBICTHIFBIH TEKCEpPy, SFHU KAaTEMEH >KYMBIC >jKacayra,
KOPBITBIH/Bl CTATUCTHUKAHBI JKUHAI, Tallay d>oHe Oaranay YVIIIH MyFaimiMre xkidepyre
MYMKIH/IIK ammmaapl. TeMeH1e TecT )KyHeciHiH )KYMBIC JKacay KaJaamaapbl OepiireH (2-cyper).

" N
naiiganaHyiubiHbl TakbIpLINTLI/BENIMA) KbiCKaua Tect
TipKey - TaHgay Kipicne / | Tanceipmanapei
HYCKaynblK opbiHaay
|
[(—
: ©3-03iH
5
Hz :};i?sgfl TEKCEpPY HaHe Tect
. KatemeH *ayaobl(6asbl)
KiGepy
HYMbIC
—_—
—————————————
BapnsIK, HaTWKenep
6enim MEeH
GolibiHILA GaFanayfbl
HaTWKenepai KbiCKaLa
HIHaY TAnpgay
—

2-cypet. TecT )xyHeciHiH KYMbIC jkacay KaJdambl.
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byn nerenimiz O11iM adymibLIapaAblH OLTIM camachlH KOTEPYIeTl TECTIISYA1H MICIICTIH
HEri3r1 MIHAETI — OarallayJblH CEHIMILIITIH, OKY MPOIECIHIH THIMIUIITIH apTThIPy >KOHE
OKBITY/IbIH IIBIFAPMAIIBLIBIK 9ICIH TAMBITY.

KopbIThIHABI

Tect xyieci ka3ipri Ou1iM Oepy MpolieciHae MaHbI3Abl Kypai 0okl Tabbimaabl. On
OUTIM anmymIpIapJIblH OKY MaTepHalblH Wrepy JeHreliH OOBEeKTHBTI Typae Oaranayra,
oNapJblH OUTIMIHACTI OJKBUIBIKTApJbl AaHBIKTAyFa JKOHE OKYy THIMILUIITIH apTThIpyFa
MYMKIHZIK O6epeni. TecTiiey TEXHONIOTHUIAPBIHBIH YHEMI YKaHApPbII OTBHIPYHI MeJarorrapra
OKYy VAEpICiH >KCHUIACTYre >KOHE OKYIIbLIApAbIH OUTiIMIH OaraylayAblH MIbIFApPMAIIbLIBIK
O/IiCTEPIH NaMBITyFa JKaF1al )KacauIbl.

MakanaHblH 3epTTeyJiepl KOPCETKEHIEH, TECT KYHECIH COTTI €HI13Yy KoHE OHbI THUIM/II
naijanady YIOIH TarcblpManapAbl AalbIHAAY OSMICTEMECIH JKETUIIIpY KaxeT. byn Oiaim
camnachlH apTTHIPYABIH 0aCThl KaJaMIaphIHBIH 01p1 O0JIBITT TaObLIAIbI.
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Kanannaposa Hapruc lllapugosna
Maructpanr 2 Kypca

«lleparornueckue u3MeEpPEHUs»

EHY um.JI.H. I'ymunesa

(Acrana, KazaxcraH)

Hay4nblii pykoBoauTenb: AOuibauHoBa [.M.

HOBBIE METO/AbI U3MEPEHHW HABBIKOB IIOHUMAHUA TEKCTOB HA
AHI'JIMICKOM SI3BIKE B IIIKOJIE

AHHoOTanmMsi: B craThe paccMaTpuBarOTCSI COBPEMEHHBIE MOAXOJBl K H3MEPEHHIO
HaBBIKOB TOHHMMAaHHUS TEKCTOB Ha AaHTJIMUCKOM $S3bIKE B IIKOJIBHOW mpaktuke. Ocoboe
BHUMAHUE YJCJIICHO KOTHUTUBHBIM METOJaM, BKJIIOYash CO3/aHUE KOTHUTHUBHBIX KapT,
MOHUTOPHUHT TIJ1a30[BUTaTE€IbHOM AKTUBHOCTU M HCIIOJIb30BaHUE HEUPOINCHUXOJIOTUUECKUX
TECTOB, a TaKkke I[UMPOBBIM TEXHOJOTHUSM, TaKUM KaK OHJAWH-TECTUPOBAaHUE U
oOpazoBaTenbHble UTpbl. Ha oCHOBE 3KCIepUMEHTa ¢ y4acTHEM IIKOJBHUKOB 7—9 KiiaccoB
MPOAHAIU3UPOBAHO BIIMSIHUE OTUX METOJOB Ha PAa3BUTHE KPUTUUYECKOTO MBIILUICHHUS,
CTPYKTYpUpOBaHUS HHpOpMAIUM U T[IyOMHHOTO TOHMMAHHUS TEKCTOB. Pe3ynbTaThl
HCCIIEIOBAHUS IEMOHCTPUPYIOT, YTO MHHOBAIIMOHHBIE MOAXOJbl 3HAYUTEIBHO IOBBIIIAIOT
YPOBEHb YCBOCHHMS MaTepuaja U CTUMYJHPYIOT MoOTHBauMio yvammxcs. Crarbs
MOJYEPKUBACT 3HAYMMOCTh HWHTETPAllMM KOTHUTUBHBIX W IUQPOBBIX TEXHOJIOTHH B
o0Opa3oBaTeNbHBIN MPOIIECC.

KiawuyeBble cjoBa: aHIVIMHCKMM  S3bIK, KOTHUTHUBHBIC METOJbI, IH(GPOBBIC
TEXHOJIOTHH, O0Opa3oBaTelIbHbIE UIPHI, eye-tracking, KpUTUYECKOE MBIIUICHHE, IIKOJIHHOE
obyueHmue.

Beenenue. [lonuManne TeKCTa HA HHOCTPAHHOM SI3BIKE SIBIISIETCS] OJTHOM U3 KIIFOYEBBIX
COCTABJISIFOLIMX SI3bIKOBOM KOMIIETEHLMHU. B ycloBuAX miobanu3anud W pacTyLIUX
TpeOOBaHUI K BIJIAJICHUI0 HHOCTPAHHBIMH S3bIKAMH, OCOOCHHO AHIJIMMCKUM, BO3HUKAET
HEOOXOUMOCTh B Pa3pabOTKe HOBBIX METOAOB OIICHKHM M COBEPIICHCTBOBAHMS HABBIKOB
NOHMMAaHUA TeKCTa. TpaaulMOHHBIE METOJbl, TaKMe KakK TECTUPOBAHHUE C BHIOOPOM
MPaBUJIBHOTO OTBETA, EPECKa3 U MEPEBOJ], YaCTO HE 00ECIeYMBAIOT KOMIUIEKCHOW OLIEHKU
HAaBBIKOB YTEHHUS. JTO CBSI3aHO C OIPAaHUYEHHOCTBIO MOJXOJOB M HEBO3MOXHOCTBIO yyeTa
BCEX aCIEKTOB BOCHPHUATHS TeKcTa. Hampumep, npu MCHOIb30BaHUM TPAJAULIMOHHBIX TECTOB
aKIICHT JIeJIaeTCsl Ha MTOHMMaHue 0a30BbIX (PAKTOB, B TO BpeMs Kak TiTyOMHHOE MOHUMAaHUE U
KPUTHUYECKOE MBIIIIJICHUE OCTAIOTCA B cTOpoHe [1], [2].

C ydeToM COBpEeMEHHBIX TpeOOBaHUN K KauecTBY OOy4YEHHUS MHOCTPAHHBIM SI3bIKaM,
BHEJPCHHE WHHOBAIIMOHHBIX METOJOB, BKJIIOYass KOTHUTHBHBIE TOAXOAbI U LHU(PPOBBIC
TEXHOJIOTUU, CTAHOBUTCS OCOOCHHO aKTyalbHbIM. Takue MEeTO/Ibl TO3BOJISIOT aHATU3UPOBATh
W pa3BUBATh HE TOJILKO TOBEPXHOCTHBIE HABBIKM BOCHPHUSTHS TEKCTa, HO U CJIOXKHBIC
KOTHUTHUBHBIE TPOIIECCHI, BKJIKOYAs CTPYKTypUpOBaHHE HH(POpPMAIUH, MPOTHO3UPOBAHUE
coAepkaHusl W KpuTuueckoe ocMmbiciienue [3], [4]. Hacrtosimias crtaThsi HampaBjieHa Ha
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N3YyUCHHUC COBPCMCHHBIX MCTOJOB OLICHKHN HABBIKOB ITOHUMAHUNA TCKCTA, X TCOPCTHUUCCKYIO
OCHOBY U IIPAKTHYCCKOC IIPUMCHCHUC B 06p330BaT€JILHOﬁ IMPAKTHUKC.

TpaanunonHble MeTOAbI OLIEHKN MOHUMAHUS TEKCTA
Tecmupoeanue c 6b100pOM RPABUTbHO20 OMEEeMA

DTOT METOJ SBISETCA OJHUM M3 CaMbIX PaCIpOCTPAHEHHBIX, TaK KakK IO3BOJISIET
OBICTPO TIPOBEPUTH 3HAHHUS OOJBIIOTO KOJHWYECTBAa YUYEeHHKOB. OJHAKO OH HMEET CBOHU
orpanuueHus. Hanpumep, y4eHUKH MOTYT yraJibIBaTh OTBETHI, YTO CHUKAET OOBEKTUBHOCTD
onenku [1]. Kpome Toro, Takol mOAXOJ HE BCErjJa TMO3BOJSET BBIIBUTH YMEHHE
aHaJIM3UPOBATh TEKCT WM TOHMMAaTh CKPBIThIE CMBICIBI. Ba)kHO OTMETUTH, YTO TECTHI C
BBEIOOPOM OTBETA OrPAaHUYMBAIOT YUAIUXCS B BO3MOXKHOCTH BBICKA3bIBATh CBOE€ MHEHHUE WIIH
JEMOHCTPUPOBATh KPEATMBHOE MBIIUICHHE. DTO MOXET HETaTUBHO CKa3bIBaThCS Ha HX
MOTHBAIUH, 0COOCHHO B YCIIOBUSIX CIIOKHBIX TEKCTOB, T/Ie TPeOyeTCsS MHTEPIIPETaIIHS.

CymeCTByeT nu apyraia npo6neMa: TCCTHI C BI:I60pOM OTBCTA 4aCTO COCPCAOTOYCHEI Ha
IIPOBCPKC ¢)3KTOB, a HE Ha CIOCOOHOCTH K KPUTHYCCKOMY OCMBICIICHHUIO. HaanMep,
BOIIPOCBHI MOT'YT KaCaTbCA UCKIIIOYNUTCIIbHO 3allOMHUHAHNUA I/IHCI)OpMaI_[I/II/I, 4TO HC CTUMYIINPYCT
YYCHHUKOB K IIPUMCHCHHUIO ITPOYUTAHHOI'O MATCPHaJid B HOBBIX CUTYyallHAX. 910 ACIaCT MCTO
MCHCC MMOAXOOAIIINM JJIA 06yquH;1 HaBBIKaM aHaJIM3a U CHHTC3Aa.

Ilepeckas

Ilepecka3 mMO3BOJSAET OLIGHUTh, HACKOJIBKO YYEHUK CIIOCOOEH BOCIPOU3BOJIUTH
OCHOBHBIE Maen TekcTa. OIHAKO ATOT METOJ TAaKKe HE JMIIEH HEIOCTAaTKOB. B wacTHOCTH,
OH MOET ObITh CYOBEKTUBHBIM, TAK KaK KaYECTBO MEpecKas3a 3aBUCUT OT YPOBHS S3BIKOBBIX
HaBBIKOB yueHuKka [2]. Kpome TOro, mepecka3 3a4acTyi0 OLEHHUBAET TOJBKO CIIOCOOHOCTH
YYEHUKa BOCIPOU3BOJUTh TEKCT, HE AaKUEHTUPYs BHHMaHHE Ha €ro CHOCOOHOCTH K
MHTEPIPETALNY WIA AHAIU3Y .

EH_IG OIHUM BaXXHBIM AaCIICKTOM ABJIACTCA BJIMWAHUC YPOBHA BJIAJCHUSA SA3BIKOM Ha
pe3yabTar. Haan/IMep, YUYCHHK C BBICOKMM YPOBHCM TI'OBOPCHHUS MOKCT IICPECKA3aTh TCKCT
Ooee YCTKO, 4EM TOT, KTO BJIAJACCT A3BIKOM Ha CPCAHCM YPOBHC, JaKC CCJIM UX ITOHMMAHUC
TCKCTAa UWACHTHUYHO. OTO MOXKET IMPUBOIUTD K HCKAXKCHUIO PC3YJIbTATOB OLICHKU.

Ilepeeoo mexcma

[TepeBon sABISETCS OMHUM U3 CaMBIX CTapbIX METOJIOB MPOBEPKH MOHUMAHUS TEKCTA.
OH TO3BOJISICT OIEHUTH, HACKOJBKO YYCHHK MOHMMAET TEKCT M CIIOCOOCH TepenaTh ero
CMBICJI Ha IPYyTOM si3bike. OTHAKO MEePEBO MOXKET CMENIATh aKIEHT ¢ TOHUMAaHMs TEKCTa Ha
S3BIKOBBIC HABBIKM, YTO 3aTPyAHSET OOBbeKTHBHYIO olleHKy [3]. Kpome Toro, mepeBon
TpeOyeT OT yUeHUKa BIAJACHUS Cpa3y ABYMS S3bIKAMHU, YTO MOXKET CO37aTh JOMOTHUTEIILHbBIE
TPYIHOCTH JIJISI T€X, KTO HE YBEPEH B CBOMX JICKCUUECKHUX U TPAMMAaTUYECKHX HABBIKAX.

Taxxe nmepeBoJl 4acTO aKUEHTUPYET BHUMAHUE HA TOYHOCTH MEPENAUYU COJAEpPKAHUS,
HE YYHUTHIBas CTWIMCTHYECKHE WJIH KyJIbTYPHBIE OCOOCHHOCTH TEKCTa. JTO MOXKET
OTPaHUYHMBATH TBOPYECKHUH TMOAXOJ YUYaIIUXCS U UX CIOCOOHOCTHh K aJanTaliuyd TEKCTa IS
ONPEAEICHHON ayIUTOPHH.

KorHuTuBHBIE TOAX0IbI
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Co30anue KOCHUMUBHBIX KApm

KornuTuBHbIE KapThl MPEACTABISIIOT OO0 rpaduueckoe oToOpaxxeHue CoaepKaHus
TEKCTa. JTOT METOJ[ IMOMOTaeT YYEHUKaM CTPYKTypUpOBaTh HH(OpPMAIUIO, BBIJIEIATH
KJIIOUEBbIE HJIEM U YCTAHABIMBATh CBA3M MEXIy HUMU. Hampumep, mpu uU3ydeHUH TEMBI
«I3MeHeHre KIMMaTa» y4YeHHMKaM IpeajiaraeTcsl Co3/l1aTh KOTHUTHUBHYIO KapTy, BbLACISS
NPUYMHBI, TIOCIEACTBUS M BO3MOXHBIE MyTH perieHus npodiembl [4]. Takol mnoaxon
CIIOCOOCTBYET pa3BUTUIO YMEHUH CHCTEMaTH3allud W YIPOINAET MPOoLecC 3alOMHUHAHMS
CJIOHBIX TEKCTOB.

Kpome Toro, ucnosib30BaHNE KOTHUTHBHBIX KAPT CTUMYJIMPYET PAa3BUTHE BU3YaJIbHOIO
BOCIPUATUS W KOTHUTHBHBIX HAaBBIKOB, TAaKMX KaK COINOCTaBJIE€HHUE HHPOpMALUU U
YCTaHOBJIEHHE JIOTHYECKUX CBA3EH. DTO JENIaeT METOl OCOOEHHO MOJIE3HBIM ISl YYEHUKOB C
Pa3HBIMU CTWJISIMU OOYYE€HUs, BKJIIOUas BU3YaJIOB, KOTOPbIE BOCHPHUHUMAIOT MH(OPMALIHIO
qyepe3 N300pakeHUs JIydlle, YEM UYepe3 TEKCT.

Monumopunez 2nazoosuzamenvroi akmusrnocmu (eye-tracking)

Hcnonp3oBanue eye-tracking TeXHOIOTHH TIO3BOJISIET aHATU3UPOBATH MPOIIECC YTCHHS.
DTOT METOJl JlaeT BO3MOXKHOCTHh YBHJETh, KAKHE€ YaCTH TEKCTa BBI3BIBAIOT TPYJAHOCTH, a
TAaKKe BBIABUTH CTPATeTMH YTCHHWS ydJamuxcs. Hampumep, MeUIGHHOE YTCHHE
OIIPEICICHHBIX a03alleB MOXKET CBUICTEIHCTBOBATH O HEOOXOJAMMOCTH JIOTIOJHUTEIBHOTO
OoOBsICHEHWSI WIM yhpolmeHus Martepwana [5]. Eye-tracking Ttaxke momoraer
mperojaBaTesiaM JIydllle IMMOHMUMAaTh, KAaKWE THIBI TEKCTOB CIIOKHEE BOCIHPUHHUMAIOTCS
YYCHUKAMH, 1 BHOCHTh U3MECHEHHS B 00pa30BaTeIIbHBIN MTPOIIECC.

Kpome Toro, pesynbratel eye-tracking wucciaemoBaHuil MOTYT HMCIOJb30BATHCS IS
WHIUBUAYyaIu3aluu oOydeHus. Hampumep, naHHble O BpeMeHU (UKcCAllMK B3TJsa Ha
ONPENEIICHHBIX CIIOBAX MOTYT MOKAa3bIBATh, KAKUE ACIEKTHl TEKCTA BBI3BIBAIOT TPYIHOCTH,
MO3BOJISISE pa3paboTaTh 1EIeBbIC YIIPAKHEHUS IS yIIYUIIICHUS TOHUMAaHMUS.

Heﬁponcuxwwzu yecKkue mecmol

DTOT METOJI OCHOBAaH Ha W3MEPEHUW KOTHUTHBHBIX (YHKIMH, TaKUX KaK MaMsTh,
BHUMAaHHE U CIOCOOHOCTHh K aHanu3y. Helporncuxomornyeckue TECThl MO3BOJISIOT MOHSTH,
Kakue (akTopbl BIMSIOT HA YCICIIHOCTh TIOHMMAaHUS TEKCTa, U pa3padaThIBaTh
WHUBUTy ATU3UPOBAHHBIE TIOAXOMbI K OOydeHuro [6]. DTH TeCcThl TakKe IOMOTAIOT
BBISIBIIATH CKPBITBIC TPOOJEMBI, Takhe Kak Jne@UIUT BHUMAaHHUS WA CilIaOble HAaBBIKU
JIOTUYECKOTO MBIIJIEHUS, KOTOPhIE MOTYT MEIIATh YCIEUIHOMY OCBOEHUIO MaTepuaa.

I{OHOHHI/ITGHBHO, Heﬁponcnxonomqecm/le TCCThI IIO3BOJIAIOT OLCHUTBL, KAK PA3HbIC
TUIIBI TCKCTOB (HaHpI/IMep, OIMUCATCJIBHBIC, ITOBCCTBOBATCIIbHBIC WIIN apFYMeHTaTI/IBHBIe)
BOCIIPUHUMAIOTCA  YHAIIUMUCA. DTO TIOMOraeT MpCroAaBaTCiIAM BI)I6I/IpaTL HaunoOoee
MOoAXOAAIIME MAaTCpHaAJIbl JJIA pa3HbIX I'PYIIIT YYCHHUKOB.

Hudposbie TexHOIOTUH
Onnaitn-mecmuposanue

[Inargopmbl nns OHIAWH-TECTHPOBAHHUS O00ECIIEYMBAIOT aBTOMATH3AIMIO TMpoIlecca
oueHkd. OHU TO3BOJIAIOT HE TOJIBKO MPOBEPSATh 0a30Bble 3HAHUS, HO W AHAIM3HPOBATH
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OIMOKK YYEHUKOB C HCIOJIB30BAHUEM QJITOPUTMOB MCKYCCTBEHHOTO HWHTEIeKTa [7].
Hampumep, coBpeMeHHbIE CUCTEMBI CIOCOOHBI MPEIOCTABIATH TOAPOOHYI0 OOPATHYIO CBS3b,
OOBSCHSSI, TMOYEMY BBIOPaHHBIM YYEHHMKOM OTBET SBIISIETCSl HEBEPHBIM, W TIpeljiararhb
JIOTIOJTHUTENIbHBIE MAaTEpUAIIbI JJI U3YUCHUS.

Kpome Toro, onmaiiH-TeCcTUpOBaHUE JeNaeT Mpolecc o0yudeHuss 0Oosiee THUOKHUM.
VY4eHuku MOTyT MPOXOAUTH TECTHI B YJIOOHOE JJI1 HUX BPEMS, a YUUTENS MOTy4YaloT JOCTYI
K pe3ysibTaTaM B PEXUME pPEATbHOIO BPEMEHH, YTO OOJEerdaeT MNpolecc MOHUTOPUHTA
yCIIEBAEMOCTH.

Oobpa3zosamenvuble uzpvl u CUMYAAYUU

HUrpoBble TEXHOJOTMH, TaKUE€ KaK KBECTbl WM HWHTEPAKTUBHBIE CHUMYJISINH,
MOTHBHUPYIOT YUYCHHKOB M JIeJIAlOT Tpoliecc oOydeHus Oosiee yBieKaTelbHBIM. Hampumep,
YYCHUKAM TIPEJIaracrcsi NPOWTH KBECT, OCHOBAaHHBIM Ha TEKCTE€ O 3HAMEHHUTOM
HMCTOPUYECKOM COOBITHH, BBHITIOJHSS 3aJaHUsl U OTBeuas Ha Bompockl [8]. Takoil moaxoa He
TOJBKO pa3BHUBACT HABBIKM IMOHMMAHHUS TEKCTa, HO M CTUMYJIUPYET HHTEpec K yuele,
OCOOCHHO y MJIAIINX YYaIIuXcsl.

Urpel Takke MO3BOJISIIOT UHTETPUPOBATH JIEMEHTHI COPEBHOBAHMS, YTO MOXKET OBITh
OCOOCHHO TOJIE3HBIM JJIsi TOBBIIICHUS MOTUBaMu. Hanpumep, yuamuecss MOTYT
COPEBHOBATHCS APYT C APYyrom, HaOupasi Oaibl 3a MPaBUWIbHBIE OTBETHI, YTO CIOCOOCTBYET
BOBJICYEHUIO B MPOLIECC OOYUEHHUS.

Cucmemot UCKYCCMEBEHHO020 UHmMellieKma

Cucrembr MU, takue kak Grammarly wim Turnitin, Moryt aHanu3upoBaTh TEKCTHI U
OTBEThl YYEHUKOB, MPEAOCTABIIAs PEKOMEHJAUMU IO YJYYIICHUIO HABBIKOB TMOHUMAHHUS
TEKCTa U CTPYKTYypUpOBaHUI0 MHPopMaruu [9]. DTH TEXHOIOTUU CIIOCOOHBI ABTOMATUYECKHU
BBISIBJIATH OIIMOKM M MpeasiaraTh CIOCOObl WX HCIPABIEHUSA, YTO MOMOraeT y4Yallumcs
pa3BUBATh CAMOCTOSITEIbHOCTh B 00YUYEHUH.

Kpome toro, MM Moxer OBITH HCHONB30BAaH ISl CO3JaHUS WHIUBHUIYaJbHBIX
nporpaMMm OOy4YeHHMs, aJallTUPOBAHHBIX MOJI MOTPEOHOCTH KaXKI0ro yueHuka. Hampumep,
CUCTEMbl MOTYT AQHAIM3UPOBATH YCHEXH MW TPYIAHOCTH Yy4YalIErocs W MpeiaraTth
YIIPAXXHEHUs, KOTOPBIE HAIpPaBJICHbI Ha YJIYUYIIEHHE HMMEHHO TEX HAaBBIKOB, KOTOPHIC
TpeOyIoT 10pabOTKH.

IIpakTU4eckast 4acThb
Onucanue 3xcnepumenma

OKcnepuMeHT OblT MPOBEJIEH B TpeX MIKodax U BKIoyan 120 yyeHukoB 7—9 Kiaccos.
Bce yuenuku ObutM pas3zeneHbl Ha JBE TPYIIIbI: KOHTPOJIbHYIO U 3KCIEpUMEHTalbHYyI0. B
KOHTPOJIbHOM TPYMII€ HCIOJIb30BAIUCH TPATUIIMOHHBIE METOAbl OOyuYeHHus, TaKue Kak
TECTUPOBAHUE C BHIOOPOM TMPaBWIIBHOIO OTBETa, TMeEpecKka3 M TEpeBOJ TEKCTOB.
DKcrnepuMeHTallbHas TPyMIa, B CBOIO ouepenb, padoTaja ¢ HCIOIb30BAaHHEM KOTHUTHUBHBIX
MOJIXO0B ¥ U(POBBIX TEXHOJIOTUH, YTO MO3BOJIUIIO MPOBEPUTH WX BIUSHUE Ha PE3yJIbTaThl
oOyueHnusi. J{ns Oosee TOUHOTO aHajIM3a PE3yJIbTATUBHOCTH 3KCIIEPUMEHTA UCIIOJIb30BAIUCH
3apaHee OIpeAeNieHHbIe KPUTEPHUM, TaKHE€ KaK CIIOCOOHOCTh YYEHHKOB K KPUTUYECKOMY
OCMBICJIEHUIO TEKCTA U CTPYKTYPUPOBAHUIO HH(OPMALIUK.
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Oman 1: Ilpedsapumenvnoe mecmuposanue

Ha »toMm 3Tamne ObLIM MCITOJB30BaHbI TPAIUIHUOHHBIC TCCThI C BI)I60pOM IMIPaBHJIBHOT'O
OTBCTAa U 3aJlaHUA HaA IICPCCKa3. DTO MO3BOJIMIIO OIIPCACIINTD 0a30BbIN YPOBCHbL HABBLIKOB
YUYCHUKOB. KpOMe TOro, AJjs Ooiee I[GTaJ'ILHOﬁ AUAarHOCTHUKHU OBLIIO IMPOBCIACHO
AHKCTHUPOBAHUC, B KOTOPOM YUYCHHKH OIIMCbIBAJIM CBOM CTPATCTUHU YTCHHUA U TPYAHOCTH, C
KOTOPBIMA OHH CTAJIKHUBAIOTCA IIPH AHAJINU3C TCKCTOB. 210 JaJI0 BOSMOXXHOCTHL BBISIBUTDH
OCHOBHBIC HpO6HCMBI u IIOATOTOBHUTD COOTBCTCTBYIOIIHC YIIPaKHCHUA JJIA
3KCHepI/IMeHTaJIBHOﬁ I'PYUIIBI. HonyquHHe JaHHBIC IIOKa3aJnu, 4YTO OOJIBLIIMHCTBO Y4YCHHUKOB
HCHBIThIBAJIN 3aTPYJAHCHHUA C aHAJIIM30M CJIOKHBIX TCKCTOB U BBIACJICHUCM KIIFOUCBBIX PII[GI;'I.

Iman 2: Yueonwvie 3anamus

B Tedyenue ogHOro mecsna 3KCIepUMEHTalbHas IpyIa UCIOJIb30Bajla KOTHUTUBHBIE
MeTOoJIbl ¥ Lu(ppoBble TexHoJIoruu. Hanpumep, yuamuecs co3/1aBajiyd KOTHUTUBHbBIE KapThl U
BBITIOJIHSUIM 33/1aHUs Ha 1aTopmax oHnaitH-oOydeHus. KoHTponbHas rpynna 3aHuManach
110 TPAJAWLIMOHHBIM METOAMKAM, TAKUM KaK YTEHUE TEKCTOB M OTBETHI HA BOIIPOCHL. 3aHATHUSA
AKCIEPUMEHTAIIBHOW IPYNIBI BKJIKOYAIN HE TOJIBKO TEOPETUUECKOE N3YUEHHUE MaTepuaia, HO
Y BBINOJHEHUE WHTEPAKTUBHBIX 3a/IaHUM, TAKMX KaK KBECTBl U CUMYJISIIUHU, HAIPABICHHBIC
Ha 3aKpeIuIieHWE HaBBIKOB. B mpormecce 3aHATHN NPOBOAWIMCH IPOMEKYTOYHBIE TECTHI,
YTOOBI ONPEACIIUTh JUHAMUKY U3MEHEHUI B YPOBHE TOHUMAHUS TEKCTA.

Iman 3: Hmozoeoe mecmuposanue

Ntororoe TecTupoBaHHME BKIHOYATIO 3aJaHHMsl Ha TIyOOKO€ MOHUMAHHUE TEKCTa U
MPUMEHEHUE TIOJIYYEHHBIX 3HAHMM B HOBBIX KOHTEKCTaxX. YUEHHMKaM Mpejiarajioch
aHAJIM3UPOBATh TEKCThI Pa3IMYHON CIIOKHOCTH, CO3/laBaTh KOTHUTHBHBIE KapThl, a TaKKe
pemiaTh 3aJa4d, CBSI3aHHBIE C MHTeprperanued Tekcta. Kpome Toro, Oblia mpoBeacHa
CpaBHUTEIbHAS OIEHKA PE3YJIbTATOB JABYX IPYMI, YTOOBI BHIIBUTH BIMSHUE HOBBIX METO/OB
oOydeHusi. Pe3ynapTaThl HMTOTOBOIO TECTUPOBAHUS IO3BOJUIM OIIEHUTh, HACKOJBKO
3¢ (PEeKTUBHBIMU OKa3aJdMCh KOTHUTUBHBIE METOABI M IU(POBBIC TEXHOJIOTUU JJISI PA3BUTHS
HAaBBIKOB IOHUMAHUS TEKCTa Y YUCHUKOB.

Ipumeps! ynpaxHeHUu
AHanu3 KOZHUMUBHBIX Kapm

YyammmMcs mpesiaragoch MPOYUTaTh TEKCT O TJIOOAIBHOM TOTEIUIEHWHW M CO311aTh
KOTHUTUBHYIO KapTy C BBIJICICHUEM IMPUYUH, MOCIEJICTBUNA M pEUIEHUHA. DTOT METOA
CTUMYJIMPOBAJl AHAJIIMTHUYECKOE MBIIUIEHUE W TO03BOJSUI YYEHHKAM BU3YaJU3UPOBATH
CIIOXHBIE CBSI3M MEXKIy DJJIEMEHTaMH TeKcTa. Hampumep, ydammecs TOJDKHBI ObUTH
MPEJICTAaBUTh, KAK M3MEHEHUS KJIMMATa BJIMSAIOT HAa DKOCUCTEMBI U COLMAJIBHBIC ACIIEKTHI
KU3HU. J[OTOJIHUTENTFHO yYEHHKAM MpeJyIarajoch 00Cy aaTh CBOM KOTHUTHUBHBIE KapThl B
rpymnmax, 4To CIOCOOCTBOBAJIO Pa3BUTHIO HABBIKOB KOMAHJIHOW PabOThl M KPUTHUYECKOTO
aHanu3a.

MOHUMOP“HZ 21a3006U2AMENbHOI AKMUGHOCMU

VYyamuecss untaiu TEKCT Ha 3KpaHe, a ClelHnagbHOoe 000pyAOBaHUE OTCISKUBAIIO UX
B3IJIS, (PUKCUPYS, KAaKHE YacTU TEKCTa BbBI3BIBAJIM 3aTPyJHEHHS. ODTOT METOJA MOMOT
BBISIBUTD, /16 UMEHHO YYECHHUKHU TEPSIOT KOHLICHTPALUIO WU CTAIKUBAIOTCS C TPYAHOCTAMM.
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HaHpHMep, Ha6JII-OI[CHI/IH IMoKaszaJjii, 4YTO CJIOKHBIC HAYYHbBIC TCPMHUHBI HWJIN JJIWHHBIC
MNpCAIOKCHUA  3aMCOJIAIOT  IIPOLOCCC  YTCHUA. Ha ocHoBe IMOJIYUYCHHBIX  HAHHBIX
p8,3pa6aTBIBaJII/ICI> KOPPCKTHUPYIOINUC 3addHWA, HAIIPABJIICHHBIC HA YIIPOIICHUC BOCIIPHUATHA
TEKCTa. YYacTHE B TAKMX TE€CTaX TAaKXKE MOBBLICUIIO HHTCPCC YUCHHUKOB K IIPOUCCCY O6y‘I€HI/ISI
6J1arozxap51 HUCIIOJIB30BaHHNIO BBICOKOTCXHOJIOTHYHOT'O O60py,Z[OBaHI/IH.

Oopa3zoeamenvHbie uzpl

[Tpumep 3ananus: «lIpoiinute kBect Ha Temy "Uctopus JpeBHero Puma'. Kaxmoe
NPaBUWJIHHO BBIMIOJIHEHHOE 3a/laHME OTKPBIBAET HOBBIM (parMeHT TekcTta». B mporiiecce
BBITIOJIHEHUS 33JIJaHUsl YUEHUKH HE TOJBKO YUTAIU TEKCT, HO U PeIlajy 3a/auu, TpeOyomue
riIyOOKOro MOHUMaHusl MaTepuaina. Harmpumep, oHr J0MKHBI ObUTH HAXOJUTh UCTOPHUUECKUE
napajuiesii, aHaJU3UpOBaTh JEHUCTBUSL TJIABHBIX TMEPCOHAXKEW WM TIpejyiaratb CBOHU
uHTeprperanuu coObiTuid. UrpoBas ¢opma oOyuyeHUs MO3BOJIMIA MOBBICUTH MOTHUBAIUIO
YYEHHUKOB U cJiejalia MpoIecC YCBOCHHs MaTepHalia 0oJiee yBIeKaTeIbHbIM. J[OMOTHUTEIBHO
HCIIOJB30BAIMCh PEUTUHTOBBIE CHUCTEMBI, YTO CTUMYJIUPOBAJIO COPEBHOBATEIBHBIN TyX
CpeIH y4alluxcs.

Pe3yJILTaTbI H UX aHaJInu3

Pe3ynbrarhl 3KCHEpUMeEHTa IMOKa3ajid, YTO y4Yalllhecs SKCIEPUMEHTAIbHOM TPYIIIbI
JEMOHCTpUpOBaIK 0o0Jiee€ BBICOKHM YpPOBEHb IMOHHMAHHMS TEKCTAa IO CPABHEHHIO C
KOHTpOJIbHOM rpynmnoil. HauOonpmmit 3¢@dexT ObuT JOCTUTHYT OpPU  HMCHOJIb30BaHUU
KOTHUTUBHBIX KapT W UUPPOBBIX cuMyisinuil. Hampumep, yuyeHukH, co3aaBaBLIuE
KOTHUTHBHBIE KapThl, JyYlle CTPYKTYpUpPOBaIM HMH(POPMALMIO U 3alIOMHHAIU KIIOYEBbIE
uzen. B To e Bpemst ucronb3oBaHue eye-tracking mo3Bosimiio yiydmTh CTpaTerui YTeHus,
noMorast yJarumcs u30erath 4acTbIX OIMOOK U YCKOPATH MPOLECC TOHUMAaHUS TEKCTA.

JIOTIOTHUTENBHO aHAIM3 JAHHBIX MMOKa3aj, YTO WHTErpanus HU(POBBIX TEXHOJOTHUIA,
TaKMX Kak 0O0pa3oBaTelIbHBIE WIPHI, CIOCOOCTBYET IOBBLIINICHUIO HHTEpEca K HU3YUYCHUIO
CJIOKHBIX T€M. Y4Yaluecs SKCIEPUMEHTAIBHON TPYIIBI OTMEUANIH, YTO 3aHSATHS CTaIu OoJjee
YBJIEKATEeIbHBIMH, & HOBBIE METOJIbI 00YUYEHHUsI TTIOMOIJIM UM TIOYyBCTBOBATh Ce0sl yBepeHHEe
npu paboTe ¢ TeKCTaMU. ITU Pe3yIbTaThl MOATBEPKAAIOT d(PPEKTUBHOCTh MCTIOIB30BAHUS
KOTHUTUBHBIX U IU(PPOBBIX MOAXOA0B B 00pa30BaTEIHHOM MPAKTUKE.

3akJIroueHue

CoBpeMeHHbIE METOAbl OLEHKHM MOHUMAHHS TEKCTa, OCHOBAHHBIE HA KOTHUTUBHBIX
MOAX0JaX U MU(PPOBBIX TEXHOJOTUAX, OTKPHIBAIOT HOBBIE BO3MOXXHOCTH JJISI TTOBBIIIICHUS
kKadecTBa oOpaszoBaHus. OHHM TIO3BOJISIOT YYUTHIBaTh WHIAWBUIyaJIbHBIE OCOOCHHOCTHU
yyammxcsi M co3jgaBath Oosiee  3ddexTuBHBIE cTparerud oOydeHus. Hampumep,
KOTHUTHUBHBIE KapThl IMOMOTAalOT BU3YaJIM3UPOBATh CJIOXKHBIC KOHIICIIMU, a LU(PPOBBIC
CUMYJISILIUUA CTUMYJIUPYIOT HHTEPEC K 00YUEHUIO.

[lepcniekTUBBI JAIbHEUIIIMX UCCIAEAOBAHUMN BKIIOYAIOT pa3pabOTKy MHTETPUPOBAHHBIX
CUCTEM OILICHKH, KOTOpble OyIyT COYeTaTb KOTHUTHMBHbIE W IU(POBBIE MOAXOAbL. Takue
CUCTEMbI MOTYT BKJIIOYAaTh aBTOMATU3UPOBAHHbBIE TUIATPOPMBI JIJI1 MOHUTOPUHTA IIporpecca
YYCHUKOB, a TAaK)K€ aJallTUBHbIC YIPaKHEHUs, HALICJICHHBIE HA pPa3BUTUE KOHKPETHBIX
HaBBIKOB. Kpome TOro, Ba)XHO IPOJOJDKATh M3YUYEHWE BIUSHUSA 3TUX METOJOB HA PA3HBIC
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BO3pPAaCTHBIC TI'PYIIIILI, YTOOBI 00ECIICUHTh HX IMAPOKOC IIPHUMCHCHHUC B 06p330BaT€HLHOfI
ITPAKTHUKC.
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CakraranoBa I'yamupa JI[9ys1eTKbI3bI
MaremaTrka MaMaHJIBIFbIHBIH 2 KyPC MaruCTPaHThI
Kazak yiITTBIK KbI37ap MeJarorukaiblK YHUBEPCUTETI
(Kazakcran, AnmaTtsl)

MATEMATHUKAHBI OKbITY YAEPICIHE STEM TEXHOJIOI'MSACBIH
KIPIKTIPY AIH KAKETTIJII'T

AHHoOTanus: OneMAiK OuriM Oepy mporuecinie 0acTel Aamy OarbIThIHA aifHaIFaH
STEM TexHOJIOTHUACHIH €HI13y OpeKeTl KapKbIHABI TYpAe *Kyprizutyae. XXeuiiam e3reperin
KOFaM MEH OHJIpIC JKaHaJbIKTapbl OuriM Oepy cajmachlHAa Jla KaHa  OKBITY
TEXHOJIOTHSUIApBIHBIH eHylH Tanan eredl. Kazakctanga STEM TeXHOJIOTHSICBIH E€HTI3Y
KOKETTUTIKTEpl MEH OHBIH OpbIHAAIY JeHreili OOMbIHIIA MOIIMETTep OChl Makajaja
kopcetiieni. CoHbiMeH Katap, 61 okymsl MeH 51 wmyramiMHeH anbiHFan STEM
TEXHOJIOTHUSICHI OOMBIHINIA cayajHaMa >KayanTapblH Taljay HOTUTKeNepl Ae Oasuaanran. by
makanana Kaszakcranra STEM TeXHONOTHSICHIH €HTI3YIH celOentepi MEH ToxipubOenepiH,
’KOHE OKYIIBUIAPIbIH KO3KapacTapbl MEH MIKIpIEP1 KaiIbl MOJIIMETTEP KEATIPLIreH.

Kint ce3nep: STEM TexHOJOTHUSICHI, aKMapaTThIK KOFaM, FeUIbIM, OuTiM Oepy, PISA,
MaTeMaTHKa

AKnaparThelK *kahaHaany Aoyipi OutiM Oepy callachlHAa alTapibIKTail e3repicTep MeH
KaHAJBIKTap €HTri3yAe. TexHosorusap, HU@PIbIK OKy Kypaiaapbl, KAIIbIKTHIKTaH OKBITY
raTdopManapsl, *KacaHIbl HHTEUIEKT CUSIKThI FhUIBIM MEH TEXHUKAHBIH O3bIK JKETICTIKTEpI
OKBITY/IbIH Oip Oeuiirine aiHaiyga. FeulbIM MEH TEXHOJOTHS JaMyIbIH O0acThl KO3FayIIbI
kywi petinae anemae STEM mamanpapbeiHa gereH cypanbic apTThl. CoMKeciHIe, FhUIBIM
MEH MaTeMaTHKa, TEXHOJOrWs, MH)XEHepus cajanapbl OoiblHIIA OUTIM MEH KadlieTrTrepil
MEKTeIl KaOBIpFachIHAa MEHIrepy OoJalraKTa carajbl MaMaHHBIH KOOCIOIHEe KeIisl OO0JIajibl.
bapnbik mamMbIFaH sKoHE TaMyIIbl enjep, Ooamiakka canaibl aJaM KamuTalblH JaMbITY YIIiH
outim Oepy xyiiecine STEM 6inim O6epy TexHonorusickiH enrizyae. STEM TexHONOTrusichiH
€HT13yA1H kahaHJBIK TYPFBIIAFbl ceOenTepi:

. OxoHomuKanblK: STEM 006sbIchkl OoMBIHINIA OUTIKTI MaMaHAap €JiH OoceKere
KAOUTeTTIIIK JIEHTeWiH >KOFapbuIaTajbl. OHIIPICKE THIMAlI FBUIBIMH JKOHE TEXHUKAJBIK
anIpuTyap eJiH SKOHOMHUKAIBIK OEpiKTIrT MEH Y3UICCI3 JaMyblH KaMTamachi3 €Tejl.
ConbIMeH Katap, oneymeTTik Typrbeiia STEM narnplnap OapiiblK canajiap YIniH KyH ©TKEH
caibIH Tajan eTiIye.

. Kahannpik mocenenep: STEM 611iM Oepy/ii s)kakcapTyAbIH ©3€KTUII xKahaHIbIK
KayilncCi3aiK TEeH SKOHOMMKAJBIK TYPaKTBUIBIKKA Kayill TOHIIPETIH HKOJOTHUSUIBIK >KOHE
OJICYMETTIK 9CEpJIEpJICH TYBIHAAUTHIHABIFEI alThuiFaH. Ka3zipri yaxkbeIiTTa OOJBIN KaTKaH
KJIIMMATTHIK KaTakau3Majap, *ahaHIbIK KbUIbIHY, KYPFAKIIBUIBIK, MATHUTTIK KYHBIHIAPIBIH
JKU1JIET OPBIH aJTybl, 030H KaOATHIHBIH KBIPTHUTYBI, MYXUTTAPIBIH JIACTAHYBI CUSIKTHI KYpPIeTi
macenenep STEM cananapeiabiH aschiHaa menriieni. by mporecke Tek FaabIMaapasl FaHa
€MeC, OKyLIbUIap MEH CTYJISHTTEepAl TapTy aJbTEePHATHUBTI, THUIMAl HAESIApIbIH Maiaa
O0odyblHA MYMKIHAIK Oepeml. MuHMManAbl TypAae OUIIM alyIIbUIApAbIH 3KOJIOTHSIIBIK
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CayaTThUIBIFBIH apTTHIPBIN, FBUIBIMU JKaHAJIbIKTapAaH Xxabapaap OoslyblHa OH BIKIAN €TE.l
[1].

. OJIEYMETTIK MOOWJIBIIUIIK: ©O3repMenti, KapKbIHIbI JaMYIIbl oJieMJie CypiMl
KATKAHABIKTaH  OKYIIbUIApAbIH  OOMBIHAA  aJanTauusulblK — JKOHE  TYJIFajblK  MeETa
KY3IpETTIIIKTEp OO0JIybl THIC. OYJI YFbIMFa OpOIp aJlaMHBIH KETICTIKKE JKE€Tyl MEH KeJeIleK
MEPCIIEKTUBANIAPHIH KAMTAMAaChI3 €TETIH KOTHUTUBTI, YMOLIMOHANBIBI ACMEKTIIEPIH alTyFa
6omanel. STEM O6iniMm Oepy apKbUIbl OChI MeTa KY3IpETTUIKTEpIi >KakKcapTa alambl3.
ocipece, ChIHH Oilay KaOuleTi, 3epTTey OpeKeTl, MbIFapMAaIIbLUIBIK TIEH HOBATOPJIBIK OIay
OpeKeTTep1 OKYLIBIHBIH JKEKE TYJIFa PETIH/IEe KATBINTACybIHAa MaHbI3bl PO aTKApaIbl.

Y.Li, K.Wang,.Y. Xiao, J.Froyd 3eprreyi Ooitbiama 2013 xbutet STEM Oinim Gepy
OarbITHIH/A YKa3bUIFaH XaJlbIKapalblK Makasgandap canbl 44 0osca, an 2018 xbuibl OV 11aMa
230-ra xeTkeH [2]. Ocbl apKbUTBI IUHAMUKAHBIH CAJTBICTHIPMaJIbl IIIAMACHIH AHBIKTANBIK;

X, — 2018 KbUIBI XKapbIK KOPIeH MaKaJIajiap CaHbl

X, —2013 XKbUIbI XKapbIK KOPIeH MaKaJiajiap CaHbl
Cuy =2 =20 503
X, 44

Ecentey Ooitpinma 5,23>1 opeiapansl, srHu anemje STEM Ourim Gepy OoiibiHIIa
3epTTeyJiep MEH €HTi3y MpoIlleciHae ocyl opbiH anyna. byn Hotmxe STEM Ounim Gepyin
»)ahaHbIK O11iM Oepy TeHICHIUSIAPBIHBIH O1p1 eKeHIH alKbIH Ik IbI

Koraprina aiiteuiran STEM TtexHonorusicelH eHrizy cebenrtepi Kazakcranra na
KaThICThl. byFan Koca, KazakcTaHHBIH ©31HAIK 1K1 (paKTopjapbiHa OalIaHBICTBI KOCHIMIIA
cebenTepal Tanaan eTeHik.

Xanbikapanblk PISA  3eprrey HOTHXKEC] Ka3aKCTaHABIK OKYUIBUIAPILIH FHUIBIMHU
MoHjep OoMbIHIIA O11iMI MEH MaTEeMAaTHKAJIbIK CayaTThbUIBIFBIHBIH TOMEH EKEHJITH
kepceteni. PISA HoTmkenepi OOMbIHIA TUHAMUKA KaTapblH KYpabIK.

440
430
420
410

400

opTa Samt

MaTemarHia Frimnm
u2009 405 400
w2012 432 425
m2018 423 397
2022 425 423

Cypert 1. Kazakcrauasik okymbuiapasiH PISA HoTIOKEC

KazakcTanablk OKyHIbUTApABIH MaTeMaTHKa J>KOHE FHUIBIMH TMOHAEpP OOMWbIHINIA
KepceTkim  OapibIK KbpUigapAa TeMeH HoTmxke kepceTkeH. ObIJY 3eprreyi OolibiHina
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Kazakcranna oxkyumbuiapabiy 50%-b1 MaTeMaTUKaIaH KeM JereHie 2-AeHren JeHreine Ko
xeTkiznl, oy DbIJIY enaepinaeri opraia AeHreiaeH atapiabikraii TomeH (ObI¥ opramma
kepcetkii: 69%). Kem nerenae, Oy cTyJeHTTEp KapamalbIM »KaraaiJlbl MAaTEeMAaTUKAJIBIK
TYyplle Kanail kepceTyre OOJIATBIHBIH TIKEIEeW HYCKAyJlapcChl3 TYCIHAIpE >KOHE TaHW aiajibl
(MbIcanbl, ekl Oajamanbl OarbIT OOMBIHINA KaNMbl KAIIBIKTBIKTBI CalBICTBIPY HEMece
Oaranmapmapl Oacka BamoTara aiibipOacTay). Kasakcranmarsl CTYEHTTEPAIH maMmamMeH 55%-bl
FRITBIMIA 2 HEMEce OJaH KoFapel AeHrere xetti (ObIJ[¥ oprama kepcerkimn: 76%). Kem
aerexjie, Oyl CTyACHTTEp TaHBIC FBUIBIMU KYOBUIBICTApPABIH AYPHIC TYCIHAIPMECIH TaHU
anangpl JKOHE MYHIal OuUTMII KapamalbIM JKarfainapaa OepuireH JepeKTep Heri3iHge
KOPBITBIHIBIHBIH KapaMIbUIBIFBIH aHBIKTAY YIIIH Malianana anaabl. XalbIKapalblK 3epTTey
KOPBIThIHABIIApbIHAH KazakcTanga FeUIBIMEA TIOHAEP MEH MaTeMAaTHKaHBl OKBITYyFa OacThl
Hazap KOw KepekTiri Tyxbeipeivaanansl. AKII, ABcTpanuss CHSKTBI enjepae MyHJail
MacelieHi menry yiriH okpITyFa STEM TeXHOMOTHACHIH eHTi3reH [3].

MateMaTuka FbUIBIM/IBI, TEXHOJIOTHSHBI >KOHE WHXKEHEPHUSHBI YHpEHy TUIl pEeTiHIIe
Kbi3MeT etedi. OKymibLIap apacbiHAa KUbIHFA COFaThiHbIHA Kapamactad, STEM sxorapbl
OUTIKTI MaMaHAapJbl JIaMbITy YIIIH eTe MaHb3Abl. STEM Tocim OHBIH IPaKTHKAJIBIK
KoJaHOamapelH KOPCETY JKOHE KypaAell ecenTeyliepal KEHUIIETY VYIIH [U(PIIBIK
Kypanaapasl OIpiKTipy apKblUIbl MaTeMaTUKara JIETeH KO3KapacThl *KaKcapTyFa KOMEKTece Il
[4].

STEAM ToculiH MaTeMaTUKaHbl OKbITY/Ja NaiifajlaHy OKYLIbLIApAblH a0CTPaKThUIbI
YFBIMJIAPIbl TYCIHOEYl MEH IIbIHAWBl Macese/le MaTeMaTUKAJIBIK OUTIMJII MaiiajiaHa aiMay
CUSIKTBl MacemNenepiH YThIMIbI IuemiMi Oonbill TaObuiagsl. COHBIMEH KaTap, aireopa,
QIrOpPUTM, BIKTUMAJIJBIK, airedpa OeJiMIEpiHIH KOHLENUUSJIAphIH poOOT  XkKacay,
MOIMETTEp/Al BU3yaIM3alMsiay, OWBIHIAp ’Kacay, KojjaHOa jkacam IIbIFapy CHSKTHI
STEAM »xob6anapra kipikripyre 0omausl [S].

STEM 6isiM Gepy HIbIHAMBI TYPFbIJIA TUIMII OOJTYBI YIIIIH Ha3apabl MaTeMaTHKara KO0
kepek. STEM mnonzaepiHiH e3apa OailaHBICHIHAA MaTeMaTHKa HETI3TT TIOH peTIHJE
KapacTBIPBUTYBI KepeK, ce0eO1 FhUIBIM, TEXHOJIOTHS KOHE TEXHHUKAIaFbl MoceIeNIiep Al TYCIHIM
ey YIOIiH MaTeMaThKa MaHBI3bl KOMIIOHEHT OoJbilm TaObliaabl. coHablKTaH STEM
apKBUIbI OKBITY TOXKIpUOECIHJE camajibl HOTIDKENIEpPre KOJI JKeTKI3Yy YIIH MaTeMaTHKaJIbIK
TYCIHIKTIH TepEHIITIHIH TeH O0JybIH KaMTaMachI3 €Ty KaxeT [6].

Google Form OoiipiHIIA aJIbIHFAH alIbIK cayajdHaMa HoTkenepl KazakcTanabik
MyFaniMiep MeH oKymbutapAsiH STEM y¥bIMBbI 5Kaiiiibl O11iMI a3 €KEHIITTH KOPCETTI.

KoopanHanusiHbIH cabICTRIPMAIIbI IIIaMachl apKbLIbl cayaliHaMa jKayanTapblHa Talaay
KacaJbIK.

Myranimaepaig «OKyuIbLIapbIHBIZ0EH STEM Y oepy
OarapiamManapbiHa/aKo0aTapbiHa KaThICHIT KOP/IIHI3 0€?» cyparbiHa kKayaOblH TallJalbIK:
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OkyLiblnapbiHbli36eH STEM 6inim 6epy 6argapnamanapbiHa/ob6anapbiHa
KaTbICbIN KOpAiHi3 6e?

51 oTBeT

@ V=
® Mok

Cyper 2. CayanHama cyparbl
Ns-9
Kok-42

Cw, = % -100% = 466%

K

STEM oGoiibinima 6encenl Mmyratimaep 4,6 ece as.

Oxymsuiapasiy, «STEM  tepMuni Typansl Ouneci3 0e?» cyparblHa >KayanTapblH
TaIaubIK;

STEM TepMuHi Typansi Ginecis 6e? |_|:| Konuposarts

62 oTBETA

@ Anraw per ecTyiM
@ EcTigim, Gipak MaruiHackIH SinMeimid

@ EcTigim, marsHaCkH ¥anns Typoe
TYCIHEMIH

@ Haxce Ginemid

Cyper 3. Oxyuibuiapra apHaJIfaH cayajHaMa CYparbl

Anram pet ectyim-44

EcTiniM, 6ipak MarpIHachIH OlIMelMiH-14

EcTiniM, MaFbIHACBIH JKaJIIIbl TYpJe TyCiHEMiH-4

XKaxkcor O1nemin-0

STEM skaiiibpl anfaml peT €CTIT€H JKOHE JKajmbl TYpJe TYCIHETIH OKYIIbLIApbIH

o .. - 44 . o
YWJIECIMIIK KATBhIHACBIH aHBIKTAWBIK: Cut, =7-1OO%=110% - STEM TepMmuHI >XaWibl

OKYTIIBUTAP IBIH KOTIILIITT O1IMEH/II.
Kazakcranna STEM 6inim Gepy mporieci »KoFapbl ASHIeie )KYpri3iiin KaTKaHbIMEH
Oip OarbITTa >KOHE OIpBIHFAM eMecC TYpAEe OPBIHAAIBIN >KaThIp. Byl OChI TEXHOJOTHUSHBIH
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cajanblK OIpJiriT MEH TOJBIKTBIFBIH KaMTaMachl3 €TINl JKaTKaH KOK, SFHU FBUIBIM,
TEXHOJIOTHS, WHXCHEepHUs, MaTeMaThKa cajajapbl OKBITY YACpICIHIC JXKEKe IoH peTiHe
KapacThIpbUIyJa JKOHE KOCBIMINA OKY KypChl MEH CalbICTaphl TYPFBICBIHIA JKYPTi3ilyje.
bl.AnTeiHCapUH aTBIHIAFBI YITTHIK OUTIM akaJeMHSCHIHBIH KbI3MeTKepiiepi KazakcTaHHBIH
13 o6ubickl MeH AcTaHa, AMaThl Kajajapbl OOMBIHINA KYPTi31JITeH MOHUTOPUHT OOMBIHIIIA
974 »snextuBTi Kypcrap STEM 6imim Oepy OarbiThiHma oTki3uired. OHBIH - imIiHAC
nporpammanay Herizuepi (51), poGororexnuka (733), KOMIBIOTEpIIK Trpaduka >KIHE
texuuka(103) sxone nrxeHepik FeuthiM (87) Kypc [7].

Kazakcranmaret  2016-2017 0Ky O KbUIBIHAAFBl  JJIEKTUBTI  KypcTap  CaHbIH
CaJIBICTBIPAUBIK.

® Pobororexunka GoiibiHia
ICKTHBTI KypcTap

W ['paduka xone xobanay
OoifbiHIa MICKTUBTI KypeTap

Iporpammanay Gaiibinia
MIEKTHBTI KYpCTaphl

B STEM Goiibiniia H6acka
INEKTHBTI KypeTap

Cypet 4. STEM OoiibiHIIa 31eKTUBTI KypeTap ([epexkes: bl. AnThIHCApUH aThIHIAFbI
¥ ATTHIK O11IM aKaJeMUSIChI)

PoGoToTexHMKA %KoHE MHKEHEPJIIIK FHUIBIM KypCcTaphl OOMBIHIINIA:

Cw, = 78_373 ~84 PoboToTexHHKa KypcTapbl HHKEHEPIIIK FhUIBIM KypcTapbiHaH 8,4 ece

c

KOIl OTKI31JIreH

Kommnrerotepiiik rpaduka >KoHE TEXHHKAa MEH pPOOOTOTEXHUKA KypcTapbl OOMBIHIIA
CaJIBICTBIPY:

Cw, = 33 ~

103

KypcTapbiHaH 7,1 ece OKbIThUIFaH

Kazakcran wmekrentepinge STEM Ounim Oepy OarbIThiHIA POOOTOTEXHHUKA MEH
nHpopMaTHKa calalapblHa OachIMIBIK Oepinedi. MaremaTuka FhUIBIMBI, MaTEMaTHKAJIBIK
oKy opekeri Kazakcrannbik STEM Oumim Oepy >kyieciHIe TEK Kypall peTiHIE KOpiHiIC
Tabyna.

Kazipri OKbITYy Ma3MyHBIHIAQ >KapaTbUIBICTAHY FHUIBIMIAPBIHBIH TYTACTHIFBI MEH
OailIaHbICBIH KOPCETETIH TarnchipManap canbl a3. COHbIMEH Oipre, MaTeMaTUKAHBIH OMIpPJIIK
KOJITAHBICHI MEH MPAKTUKAJIBIK MOHI alllblIMaraH.

71  PoOoToTexHUKa KypcTapbl KOMIIBIOTEPIIK TIpaduka >KOHE TEXHHUKa
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Kopsitbinasl. XKorapbiga KepceTuireH CTaTUCTUKAIBIK Tajaayiap HoTwkecinae STEM
TEXHOJIOTUSACBHIHBIH OJIEMIIK O11iM Oepy cajachlHAa ©3€KTI TaKbIPHIIl €KEH1 alKbIHIAAJJIbI.
OnbIH OacThl cebenTepiHiH Oipil aKmapaTThIK KOFaMHBIH KAapKbIHJBI JaMbIN, KajpJjap YIIiH
CYpPaHBICTBIH ©3repyi. by 611iM 6epy MekemenepiHaeri OKbITY 9ICTePIHIH 63repyiHe ajblIl
kenai. Anaina Kazakcranma Oysl TEXHOJIOTMSIHBIH, €HT131Ty1 OipbIHFall *Kyieae oTin kaTKaH
x0K. bapmeixk omem emmepi STEM TeXHONOTHACHIH €HTI3yae OenceHAl 3epTTeynep MeH
UMHTETpaIMsUIapAbl COTTI HOTHXKENepre KON JKeTKI3yJe, an Oi3diH MyFaliMaep MeH
okymbuIapasH kemmiiri STEM texHomorusiceiMer Tanbic emec. by Kazakcrannbik 6imim
Oepy »xyHeciHiH >xahaHABIK TEHACHUMSJIAPIAH apTTa KaTyIIbUIBIK XaFJailblH KepceTel.
Consimen katap, PISA xone TIMSS 3eprreynepi OoiibiHma KazakcTaHIbIK OKYIIBUIAPABIH
KOPCETKILITEP] 1€ OYJT OBl TOJBIKTHIPA TYCEIl.

STEM TtexHonorusachl aiiabl Ka3akCcTaHIBIK 3€pTTEyep MEH OTKI3UIreH
OarmapiiamManapabl Tajjay HOTHKECIHIEC OKBITYAaFbl OachIMIBIK pPOOOTOTEXHHKA MEH
uHpopmaTuka cananapeiHa OepiareH. by FbUIBIMH  TIOHJAEP MEH MaTeMaTHKaHbIH
okpIThUTYbIHAA STEM TocumiH KOJMaHyJbl KEHEUTY KepekTiriH kepcereni. KazakcTaHabIK
JKOHE IIETEI K MaKataaapAbl CadbICThIpa OThIpPA, €iMI3/Ier MaTeMaTuKaHbl oKpITy1a STEM
TEXHOJIOTUSICHIHBIH, KOJIAHBLTYHI KaHaMa TYPJIE KYPri3UIil >KaTKaHbIH aHbIKTayFa OOJaibl.
ConpgpikTan MarteMaTtukaHbl OKbITyZAa STEM TeXHONOTHSICHIH KOJIIaHy asiChIH KEHEWTI,
TOXKIpUOEIep CaHbl MEH CamachlH apTThIPy KakeT. MyHBIH OKyIIbLIap MaHCaObl MEH
TYJIFAJIBIK JTaMYbIHA OH BIKITAJl €TE/i.
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THE NEED OF MEGACITIES OF TRIANGLES IN SCHOOL

Annotation: In the modern world of education, it is important to use innovative
methods to make the learning process interactive and effective. One such method is the use
of the metapole of triangles, which allows you to visualize and analyze the properties of
triangles in a new format. This article discusses the need to introduce the metapole of
triangles into school education and its positive impact on students ' understanding of
geometry.

Key words: metapole of triangles, geometric education, innovative teaching methods,
visualization of geometric concepts, interactive learning, properties of triangles, types of
triangles, research training, geometric problems, computer programs for training.

Geometry is one of the most important areas of mathematics, which not only develops
abstract thinking, but is also used in real life. However, many students may find it difficult to
understand geometric concepts because they are abstract and lack clarity. This is where the
triangle metafield can play an important role.

Currently, secondary school students do not study triangle metapoles in the geometry
curriculum. If the triangle metafield is included in the geometry curriculum, it can
significantly affect the education of students, that is, significantly enrich the educational
process and improve the quality of teaching geometry to students.

The triangle metapole is an innovative method for visualizing the properties of
triangles using computer programs or interactive whiteboards. This means a virtual space in
which you can create and analyze triangles, change their sides, angles and other parameters.

The main advantages of a triangular metafield:

- Students can directly see changes in triangles when changing parameters, which
makes geometric concepts more understandable.

- the ability to independently explore the properties of triangles by experimenting with
their shape and size.

- students actively participate in the educational process, which contributes to better
assimilation of the material.

The introduction of the triangle metafield into school education can significantly
improve students' understanding of geometry. This method can be used to study various
properties of triangles, such as equalities and relationships between angles and sides, heights,
medians, and others.[1]
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The use of the triangle metafield in the school curriculum can be very diverse and
include various aspects of learning geometry. Here are some basic ways to use a triangular
metapole in school:

1) studying the properties of triangles. The metapolus allows students to study various
properties of triangles, such as the sum of the angles of a triangle, the equality of triangles,
the ratio of sides and angles, etc.

2) The construction of triangles. With the help of a metapole, students can form a
triangle with specified parameters, for example, the length of the sides or the values of the
angles. This will help them better understand the construction process and related concepts.

3) studying the types of triangles. The metapolus allows students to study different
types of triangles such as equilateral, equilateral, rectangular, etc. They can see how
changing the parameters of a triangle affects its type.

4) application of the theorems. Students can use the metapole to study and apply
various triangle theorems, such as similarity theorems and Pythagorean theorems. They can
test these theorems in practice by constructing triangles and measuring their sides and angles.

5) Problem solving. The metapole can be used to solve geometric problems related to
triangles. Students can create their own tasks using triangular visualization, or solve tasks
suggested by the teacher.[2]

For example, a geometry assignment using a triangle metafield.

Task: to study the sum of the angles in a triangle.

1. Open the Triangle Metapole program.

2. Create an arbitrary triangle ABC.

3. Measure the sum of the angles of the triangle ABC.

4. Try to change the size and shape of the triangle without changing its appearance
(leave it with an ordinary triangle, not equilateral or equilateral).

5. Check whether the sum of the angles in the triangle is preserved when changing the
shape and dimensions.

6. Make a conclusion about the sum of the angles in the triangle and its relationship to
shape and size.[3]

This assignment allows students to study the sum of the angles in a triangle and
understand that it is always 180 degrees, regardless of the shape and size of the triangle.

The use of the triangle metafield in the school curriculum not only makes the study of
geometry interesting and visual, but also contributes to the development of students'
computer skills and problem thinking.

The triangle metapole is a powerful tool for improving the quality of knowledge in the
field of geometry. Including it in the school curriculum can make geometry more interesting
and understandable for students, which will lead to improved academic performance and
mathematical abilities of students.

Examples of educational topics and projects.[4] [5]

Exploring the properties of the medians and the centroid of a triangle: Students can
explore how the medians divide a triangle into six equal parts and how the centroid divides
the medians in a ratio of 2:1.

Model building projects: Creating physical models of triangles displaying their
metapoles helps students better visualize and understand geometric properties.
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Practical tasks for finding an orthocenter and an incenter: Solving problems related to
finding these intersection points develops analytical thinking skills and the application of
theoretical knowledge.

Implementation in the educational process.[6] [7]

For the successful implementation of the study of triangle metapoles in the educational
process, it is necessary:

Integration into curricula: The inclusion of topics related to triangle metapoles in
school mathematics curricula.

The use of visual materials: The use of geometric tools and computer programs for
visualization and analysis.

Conducting practical classes and projects: Organizing classes where students can work
with physical and digital models of triangles. The study of triangle metapoles in school
mathematics is important for the formation of deep and solid knowledge, the development of
logical and analytical thinking, as well as for preparing for further education and real life.
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NEJATOI'MYECKUA NOAXO0/ K OBYUEHUIO IOHUT-TECTUPOBAHUIO
B CUCTEMHOM ITPOI'PAMMUPOBAHUHU C UCITOJIB3OBAHUEM
TEXHOJIOTUIA MAILIMHHOT'O OBYUYEHMUSI

AHHOTanus: B crarbe paccMarpuBaeTcsi HMCHOJIB30BAHWE TEXHOJIOTHM MAIIIMHHOIO
oOyueHHsT B TMENaroru4eckoM MPEenoJlaBaHuU MOJYJIBHOTO TECTHUPOBAHUSL CTYJEHTaM,
M3y4aromm CHUCTEMHOC MpOrpaMMHUPOBAHHUE. Heob6xomuMocTh MOATOTOBKH
KBaJTU(DUITMPOBAHHBIX CIICIIHAIMCTOB, CIIOCOOHBIX HCIIOJIB30BaTh METOABl MAIIMHHOTO
oOyueHruss B CcBoed TMPOGEeCCHOHAIIBHOM JIEITCIBPHOCTH M OOJaJaloMX HaBbIKAMH
ABTOMATHU3WPOBAHHOTO  TECTUPOBAHMSA,  ABJISECTCS  MPEANOCHUIKOM  ITPUMEHUMOCTH
rccienoBanus. PaccMaTpuBaroTCsl MPEMMYIIECTBA UCIIOIB30BAHUSI TEXHOJOTUN MAIlIMHHOTO
oOyueHus UIsl aBTOMATU3MPOBAHHOM T'e€HEpaIlid TECTOB B 0Opa30BaTENIbHOM IIporiecce, a
TAKXKE AHAJIM3UPYIOTCS CYIIECTBYIOIIME TOAXOAbI K MPENOJABAHUIO MOJYJBHOIO
tecTupoBaHus. OmnucaHbl METOAbl HHTErpAallid  aBTOMAaTH3allUM TECTUPOBAHUS B
oOpa3oBaTeIbHbIE MPOTPAMMbl M TPEHJIOKEHBI MPAKTUUYECKUE PEKOMEHJAIUU MO0 HX
HUCIOJb30BaHMI0. B Xoje wmcciaenoBaHus BBISIBJICHBI OCHOBHBIC IIEAarorudyecKkue M
TeXHUYECKHUE  MpoOJeMbl  BHEAPEHUS  aBTOMATU3UPOBAHHOIO  TECTUPOBAHUS  C
WCIIOJb30BaHUEM MAITMHHOTO OOYYEHHsI, a TaKKe HEIOCTaTOYHOE MOHMMAHHUE CTYJEHTaMU
BAXXHOCTH MOJIYJIBHOTO TECTUPOBAHMS KaK KJIIOUEBOrO 3Tama pa3pabOTKu MPOrpaMMHOIO
obecnieueHuss. (OO003HAUEHBI TEPCIEKTUBBI TMPUMEHEHHS TMPEIJIOKEHHBIX TMOJIXO0JI0B B
o0pa3oBaTenbHOMN MPaKTHKE.

KioueBble cioBa: TpoOrpaMMHUpPOBAHHME, TEXHOJIOTHs, MAIIUHHOE OOyYeHHeE,
oOpa3oBaHue, FOHUT-TECTUPOBAHUE.

BBenenune

CoBpeMeHHBIC TpeOOBaHHS K IIOATOTOBKE CIICIHUAIMCTOB B 00JIACTH CHCTEMHOTO
MPOTrPAMMHUPOBAHMS TIPEAINOJIAral0T BBHICOKUH YPOBEHb MPO(ECCHOHATBEHON KOMIIETEHIINH,
BKJIIOYAs CO37aHHWE Ka4eCTBEHHOTO IIPOTPaMMHOr0 OOECICUCHHS M €ro TIHIATeIbHOe
TECTUPOBAHMUE. FOHuT-TeCTUpOBaHUE CTAaHOBHTCS HEOThEMJIEMBIM 2JIEMEHTOM
00pa30BaTENLHOIO TIPOIECCa, IOCKOJIbKY TMO3BOJISIET CTYJIEHTaM TIOHSATh IPUHIIUIBI
CO3JIaHMSI HAJEKHOTO KOJa M OCBOUTH METOJbl BBISBICHHUS OIIMOOK HA paHHUX JTarax
pazpabotku. OOHAKO TPATUIMOHHBIC MOAXOJbl K OOYUYEHHIO TECTUPOBAHUIO 3a4YaCTYIO
OKa3bIBAIOTCSl HEJIOCTATOYHBIMU i1 (POpMHUPOBaHUS TITyOOKHX MPAKTUUYECKUX HABBIKOB Y
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CTYJIEHTOB, YTO OOYCJIOBJICHO KaK CJIOYKHOCTBIO MPEMNOJ/IaBaHUsI OCHOB TECTUPOBAHUS, TaK U
OTPaHUYECHHBIM BPEMEHEM, OTBOJUMBIM Ha MPAKTUYECKHUE 3aHATHS.

B ycroBHSIX CTPEMHTENBHOTO Pa3BUTHUSL TEXHOJOTMH HMCKYCCTBEHHOTO MHTEJUIEKTA U
MaimuHHOro o0yuenust (ML), Bkiitodast Oobllive S3bIKOBBIE M KOJIOBBIE MOJIENH, TaKUe Kak
GPT, BERT, LLaMA u Codex, BO3HHKAIOT HOBBIC BO3MO>KHOCTH JIJISI aBTOMATHU3aIMH 3a1a4
IPOrpaMMHUPOBAHMSI, BKJIOYas TEHEPALMI0 TECTOB. OTH MOJENIH MO3BOJIIOT CO31aBaTh
TECTOBBIC CIIEHApUU, aJaNTHPOBaHHBIE K CHEIU(PUKE KOJa W YPOBHIO TOJATOTOBKH
CTYJIEHTOB, Jejiasg npouecc oOydeHHss Oosiee THOKMM, NEPCOHAIU3UPOBAHHBIM U
MHTEPaKTUBHBIM. OTHAKO OJHOBPEMEHHO C 3THUMHM MPEUMYIIECTBAMHU BO3HUKAET MpolieMa:
IPOrPAMMUCTBI, OCOOEHHO HAUYMHAKOIIKWE, HEPEAKO HCIONb3YIOT TaKHEe MOJENU
MEXaHUYECKH, BCTaBJIAs Cr€HEPUPOBAHHBIM KOJ MM TECThl 0€3 JOJKHOIO aHaiu3a u
NOHUMAaHUsA. OTO NPHUBOJUT K OTCYTCTBUIO KPUTHYECKOTO IMOAXOJa K pe3yibTaTam U
CHIDKAET KauyeCTBO OOyUEHHUS.

[lenpr0  HWCCEOBaHUSA  SBISETCA  HM3YYEHHE  BO3MOXKHOCTEW  MCIOJIB30BaHUS
TEXHOJIOTUI MamuHHOTO OoOyueHus (ML) st aBTOMAaTWU3upOBaHHOW T'€HEpAIMH FOHUT-
TECTOB B paMKaX Kypca CUCTEMHOIO IMPOrPAMMHUPOBAHHUS, a TAKKE OLEHKA UX BO3JICUCTBUSA
Ha YJydllleHWEe KauyecTBa OOy4YeHHUs U TIOBBIIICHUWE YPOBHSA MPAKTUYECKUX HABBIKOB
CTYJIEHTOB B 00JIACTH TECTUPOBAHUS IPOIPAMMHOT0 O0OECIIEUEHUSI.

JlurepatypHblii 0030p

FOHuuT-TecTHpOBaHUE SBIAETCS BaKHBIM MHCTPYMEHTOM JJisi 00ECIEUEHHs] KauyecTBa
IporpaMMHOro odecrnedeHnus. Pa3paboTUMKU MUILITYT TECTHI BMECTE C OCHOBHBIM KOJIOM, YTO
MO3BOJISIET HAa PAaHHUX ATalax BbIABIATH OMIMOKH U yIy4yllaTh KOJ. ABTOMAaTH3alUsl 3TOTO
mpoiiecca ¢ HCMOoJb30BaHUEM Takux (peitmBopkoB, kak JUnit mns Java, 3HAUUTENBHO
yOpOCTUJIA U YCKOpHWJIA BBINOJIHEHHE TecTOB. OJIHaKO, HECMOTPs Ha TMOJOXKUTEIbHBIC
OT3bIBBI 00 3TOM METOAE, MCCIENOBaTeaM B 00JacTM NPOrpaMMHOro obecreyeHus
OTMEYAIOT, YTO CYUIECTBYIOT BO3MOXHOCTHU IS YJIYUYLIECHUS FOHUT-TECTHPOBAHUS, B TOM
YuCJie Yepe3 MCIOJb30BaHME OO0Jiee CIOXKHBIX TEXHUK, TaKWX KaK aBTOMaTHYeCKas
reHepalus TECTOB.

Uccnenosanue, mpoenennoe Daka u Fraser B 2014 romy, oxBarbiBaeT MHeHUE 225
pa3paboOTUYUKOB MPOTrpaMMHOI0 obecriedeHust U3 29 CTpaH U MOJATBEPXKIAaeT BaXKHOCTh IOHUT-
TECTUPOBAaHUS B pa3pabOTKe MpPOrpaMMHOT0 oOecredyeHus. ABTOpPbl OTMEYAlOT, YTO
HECMOTpsI Ha MOMYJIAPHOCTh IOHUT-TECTUPOBAHUS, CYLIECTBYET MOTPEOHOCTH B AaJIbHEHUILIEM
UCCJIEIOBAHUM U  COBEPIICHCTBOBAHMM METOJOB aBTOMATH3AllMM 3TOrO  Ipoliecca.
Pe3ynbTaThl MccieqoBaHUsl MOKA3bIBAIOT, YTO ABTOMATH3alMsl IOHUT-TECTUPOBAHUS — 3TO
BaXXHas M aKTyalbHass TeMma, TpeOyromas JadbHEeHIIero BHUMAaHUS CO CTOPOHBI
HccleI0BaTeNbcKoro coodmectra [1].

Kpome toro, uccnenoBanue Bai, Smith u Stolee B 2021 roay akueHTUpyeT BHUMaHHE
Ha mpolsieMax, ¢ KOTOPbIMU CTaJKUBAIOTCS CTYJIEHTHI MPU U3YYEHUH FOHUTTECTHUPOBAHUS.
Hecmorps Ha TO, 4YTO IOHUT-TECTUPOBAHUE SIBJISIETCS BAXKHBIM  HABBIKOM IS
poeCcCHOHANBHBIX Pa3pabOTUMKOB, CTYACHTHI YAaCTO CTAJIKHBAIOTCS C TPYAHOCTSAMH MU
€ro OCBOEHUH. B xoJ1e nccnenoBanmsi, NpOBEJEHHOTO cpean 54 CTy€HTOB, aBTOPbI BBISIBUIN
HECKOJIbKO TMpOOJeM, TaKWX KaK HEJIOCTaTOYHOE BHHMAaHHE K YCTAaHOBKAM TECTOB U
OTPaHUYEHHOCTh TECTOB TOJIBKO Ha "CYACTIMBBIN MyTh". DTHU pe3yJbTaThl MOATBEPKIAIOT,
yTo 111 Oojee 3PPEKTUBHOTO OOYyUYEHHS IOHUT-TECTUPOBAHUIO CTYJAEHTaM HEOOXOAMMO
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MPeI0CTaBUTh OoJiee rIyOOKOe MOHMMAHUE KITFOUEBBIX MOHSATUN M MPAKTUK TECTUPOBAHUS
[2].

B mnocnegHue rojbl MCHOJIB30BAaHUE TEXHOJOTUNM MalMHHOrOo oOyudenus (ML) B
pa3IMYHBIX 00JIaCTAX pPa3paboOTKH MNPOrpaMMHOIO OOECHeYeHUs CTAaHOBUTCS Bce Oosee
NomyJIipHBIM. B 4YacTHOCTH, HCCIeAOBaTeNld HM3y4alOT BO3MOXKHOCTH IPUMEHEHUs
MAIIMHHOTO OOYYEeHHS ISl aBTOMATH3allMi TECTUPOBAHUS, BKJIIOYAs CO3JJaHHE TECTOB, UX
NOJICp)KaHUEe W YJIy4IIEHHEe TOYHOCTH TecThpoBaHus. [3] MammHHOEe OO0ydYeHHE MOXKET
CBITPATh BAXKHYIO POJIb B CHIDKEHUU TPYJ03aTpaT, CBA3AHHBIX C CO3JJaHHMEM TECTOB, a TaKXKe
B QJIalITAIlMY TECTOB K M3MEHEHUSIM B KOJIe TTPHIIOKEHUS [4].

HekoTopsie uccrnenoBareny yxe Hadald MPUMEHSATh METOAbl MAIIUHHOTO OOYyYCHHs
JUTSL CO3/IaHUS TECTOB, YTO MOKET 3HAUUTENBHO YCKOPHUTH MPOIECC Pa3pabOTKH U TOBBICUTH
Ka4ecTBO MporpaMMHOro oobecredeHus [5-6]. OmHako, HECMOTpPS HAa TOTEHIIMAT TaKHUX
TEXHOJIOTHM, OCTAIOTCSl ONPEJICICHHBIE BBI30BBI, CBSI3aHHBIE C UX MHTErpalyeil B TEKyLIUe
IPOLECChl TECTUPOBAHUA, a TaKXKE C HEOOXOOUMOCTbIO OOydeHHs pa3pabOTUMKOB
UCIOJIb30BaHUIO TAaKUX TEXHOJOTUH.

Tpaouyuornnvie n00xXo0vl K 00yUeHUIO TOHUM-MECMUPOBAHUIO

TpagunuoHHblE METOABI OOYYeHHMs FOHUT-TECTUPOBAHHIO OCHOBBIBAIOTCA Ha
YCTOSIBIIMXCA ~ TMpaKTUKaxX  TMpenojiaBaHusl  MPOrpaMMHUpPOBAHUS W TECTUPOBAHMS,
BKJIFOUYAIONINX TEOPETHUYECKYI0 TOATOTOBKY, NPAKTHUECKOE BBIMOJIHEHUE 3aJaHUNl W
CaMOCTOSITENIBHYI0 Pa0dOTy CTYIAeHTOB [7]. DTM moaxonsl HaleleHbl Ha (HOPMUPOBAHHE
0a30BOr0 MOHMMAHUS KIFOUEBBIX KOHIEMIINA IOHUT-TECTUPOBAHUS U Pa3BUTHE HABBHIKOB UX
NPUMEHEHUST B pPEaAbHBIX MPOTPAMMHBIX TMPOEKTaX. YUEOHBI MPOIECC TPATUIIMOHHO
COCTOUT U3 CIAEAYIOIIMX ITANOB:

- BBeneHnue B KOHIENIMM IOHUT-TECTUPOBaHMA. Ha HauanbHBIX 3aHATUSAX CTYICHTHI
3HAaKOMATCA C OCHOBAMM TECTUPOBAHHS, BKIIIOUAs TAKUE IMOHSTHS, KaK TECTOBBIC CIIydaw,
KPUTEPUU YCIIEITHOCTH, TECTOBOE IMOKPBITUE KOJAAa W MOJIyJibHOE TectupoBanue. Ocoboe
BHUMaHHUE YJEseTCsl BaXHOCTH TECTUPOBAHMS JUJISl TIOBBILIIEHHSI KAaueCcTBAa MPOTrPAMMHOIO
oOecrieueHrs 1 MUHUMHU3AIMHU OIIMOOK Ha ATamax pa3paboTKH.

- W3yuenue nHcTpyMeHTOB U (ppeiiMmBOopkoB. CTyeHTaM NpeACTaBISIFOTCS Hanbolee
MOMYJIIPHbIE MHCTPYMEHTBI JIs1 IOHUT-TecTUpoBaHus, Takue kak JUnit qiis Java, NUnit qos
C#, pytest mis Python u npyrue [8]. B pamkax 3Toro srtama OHM M3yd4alOT CHHTaKCHUC U
0COOEHHOCTH pPabOThl € BBIOPAHHBIMM HHCTPYMEHTaMH, a TaKXe€ OCBaMBalOT 0a30BbIC
oTepaliy, Takhue Kak HAIMCaHWe M 3allyCK TEeCTOB, MCIOJH30BAHHE AHHOTAIMA M aHaJIHN3
PE3yJIbTaTOB BBHITOJIHEHUSI.

- Ilpaktudeckue 3aHaTrs. Bo Bpems MpakTHUECKUX 3aHATHA CTYICHTHI MPUMEHSIOT
MOJIyYeHHBbIE 3HAHMS [UIsl HANHMCaHUS TECTOB K 3apaHee MOJTOTOBJICHHBIM 33JaHUSM.
Hanpumep, uM mnpearaeTcss MNpOTECTUPOBATh (PYHKIMM, peaausyloniue 0a30Bbie
JITOPUTMBI, TAKUE KaK COPTHUPOBKA, MOMCK WJIM MaTeMaTHYecKue orneparuu. Takoil moaxos
MO3BOJIAET 3aKPEMUTh 3HAHUS M PA3BUTh IPAKTUUECKHE HABBIKU.

- PaGora ¢ tectoBbiMu oTueTamMu. OJHUM U3 BAKHBIX aCIEKTOB OOyUEHUS SIBISETCS
aHaJIu3 pe3yJbTaToB TecTUpoBaHMs. CTYNEHTHl y4yaTCsli WHTEPIPETHPOBATH BBIXOIHbBIE
JTaHHBIE TECTOB, BBISBISTH AC(PEKTHI U COCTABIATH OTUETHl O HAWIEHHBIX MpoliemMax. ITo
CIOCOOCTBYET MOHUMAHUIO BaXKHOCTH aHAIIM3a U IOKYMEHTUPOBAHUS pe3yJIbTaTOB.
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- OOyyeHue Ha MpUMepax U3 peaibHOW MPAKTUKU. B HEKOTOPBIX Kypcax CTYACHTHI
MOTYT paboTaTh C peajbHbIMU MPOCKTAMHU WM OOJBIIMMHU KOJIOBBIMU 0azamu, riae UM
NPEICTOUT MHTETPUPOBATh IOHUT-TECTHI U MPOBEPATh MX 3DPEKTUBHOCTb. DTO MO3BOISIET
MOHSTh, KAK TECTUPOBAHUE UCIIOJIb3YETCS B MHAYCTPHAIIBHON IIPAKTUKE.

- CamocrostenbHas paborta. [ns yriyOneHuss 3HaHUM CTyJeHTaM Mpejiaraercs
CaMOCTOSTEIILHOE BBHITIOJHEHNE 3a/laHWi, TaKMX KaK HAIlMCAaHWE TECTOB JUIsl COOCTBEHHBIX
MIPOCKTOB, W3yYCHHUE JOTIOJHUTEIBHBIX (PEHMBOPKOB WM TOWUCK HWHPOPMAIMHA T10
CIEHUAIU3UPOBAHHBIM TEMaM, HalIpUMeEpP, TECTUPOBAHUE ACUHXPOHHOTO KO/Ia.

OnHako, HECMOTPST Ha CTPYKTYpPUPOBAHHOCTH TPAAUIMOHHBIX TOJXOAOB, OHHU
obrmagaroT psgoM orpaHudeHuil. Hampumep, wu3-3a orpaHWYeHHS BpPEMEHH Kypca
MPErnoJIaBaTesid 4acTo HE MOTYT OXBAaTUTh BCE ACMEKThl IOHUT-TECTUPOBAHUS, OCOOCHHO T€,
KOTOpPBbIE CBSI3aHBl C COBPEMEHHBIMHU MPAKTUKaMHU AaBTOMATHU3allMd M HWHTErpaluu
TECTUPOBaHUSI B KOHBeHephl pa3paboTku. Kpome TOro, cryaeHTaM MOKET OBITH CIIOKHO
NPUMEHUTh TIOJIyYCHHbIC TEOPETUYECKHE 3HAHUS K peajlbHbIM MpoeKTaM  0e3
JOTIOJTHUTEILHOTO HACTABHUYECTBA WIIM KOHTEKCTYaJIbHOTO OOyUEHHUS.

TpanuioHHBIE MOJIXO/bI, XOTS U ABJIAIOTCS 3PHEKTUBHBIMU /1711 00ydeHUsT 6a30BBIM
HaBbIKaM, TPEOYIOT ajanTalid K COBPEMEHHBIM TPEOOBAaHUSIM HHAYCTPUH. DTO CO3/AET
OCHOBY Il BHEJIPEHUS HOBBIX TEXHOJIOTUH M METOJ0B, TAKHUX KaK HCIOJIb30BaHUE
MaIlMHHOTO OOYYEHUS JIJIsl aBTOMATU3AIMK U YIIyUIICHUS MPOIlecca TECTUPOBAHMSL.

Cogpemennvie nooxoovl K OOVYEHUIO C UCNOb308AHUEM MEXHON0SUU MAUUHHOZO0
00yYeHUs.

B nmnocnenHue roabpl TEXHOJOTMKM MamMHHOrTO oOydeHus (ML) 3HauuTtenbHO
paclIMpuiad BO3MOXXHOCTH aBTOMATH3allUM M TEPCOHANIM3alMM y4yeOHOro mpolecca,
BKJIIOYAsi O0O0yueHHE IOHUT-TECTUPOBAHHUIO. DTH TEXHOJOTHUU HAXOSAT MPUMEHEHHE KaK B
CO3JJaHUU YYEOHBIX MaTEpPHAJIOB, TaK W B NPEIOCTABICHUU WHIWBUIYATbHOU OOpaTHOU
cBs13u ctyJeHTaM. COBpEMEHHBIE MOIX0Ibl JEMOHCTPUPYIOT 3HAUUTEIBHOE IPEUMYIIECTBO B
CPaBHCHHHU C TPAJAMIIMOHHBIMU METOJaMH, oOecrieunBas Oojiee TTyOOKOE IOTPY)KCHHE B
mpoiiecc 00yueHus U NoBbIIeHNE ero 3(h(HEeKTUBHOCTH.

Asmomamuzuposannas cenepayus mecmos

OnnuM 13 Hambosiee 3aMETHBIX JOCTHKeHUM ML sBisieTcs aBToMaTH3alus mpoiiecca
CO3JIaHMS TECTOBBIX cleHapueB. C MOMOIIBIO aHaIM3a KOJa U U3y4YEeHUs €ro CTpyKTypsl ML-
MOJIEI MOTYT F'€HEepUPOBATh Pa3HOOOPA3HBIC TECThI, OXBATHIBAIONINE KAaK TUITUYHBIC CITy4Yau
WCIIOJIb30BaHUs, TaK U KpaHUE CIICHAPUHU. ITO TO3BOJISCT:

- YMEHBIINTh HArpy3Ky Ha IMperojaBarelieid, oCcBOOOXas WX BpeMs IS aHajau3a
paboThI CTYIEHTOB.

- CokpaTuTh BpeMs, 3aTpauyMBaEeMO€ CTYJICHTAMH Ha PYYHOE HAIMKMCAHUE TECTOB, TEM
CaMbIM aKIEHTUPYS UX BHHMAaHUE HA NMOHUMAHHUM JIOTMKH TECTHUPOBAHUS U KAa4€CTBEHHOU
pa3paboTKe Koja.

- [IoBBICUTh KQUECTBO TECTHPOBAHUS 3a CUET BBISIBIICHHS CLIEHAPUEB, KOTOPbIE MOTJIH
OBITH YMYIIIEHBI PU PYYHOU pa3pabOTKE TECTOB.

[IpuMepoM HCMOJIB30BAHUSI TAaKUX BO3MOYKHOCTEH SIBJISICTCS MHTETpaIvs SI3bIKOBBIX
Mojenel, Takux kak GPT, B oOpa3oBareybHbINA Mpoiiecc. DT MOJEIU HE TOJIBKO CO3/1ar0T
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TECThl, HO U TPEIOCTABJISAIOT MOSCHEHUS K HHUM, YTO 3HAYMTENIbHO O0Jierdaer MOHUMaHue
Marepuarna.

Aoanmayus K ypoeHio 3HaAHUL CMYO0eHmMOo8

MamunHoe oOydeHHe TI03BOJISIET HWHIAUMBUIYAIM3UPOBATH YUYEOHBIM Mpolecc,
aganTupys 3aJaHus U TECThl K YPOBHIO MOJATOTOBKHM CTyAeHTOB. Ha ocHOBe aHanmu3a ux
NpeAbIIYIIUX OTBETOB U ycnieBaeMocTh ML-Mo/ie/in clioCOOHBI:

- Ilpenmarate 3amaHusi Pa3IUYHOM CJOXHOCTH, COOTBETCTBYIOIIHUE TEKYILIEMY
YPOBHIO 3HAaHUM CTYJECHTOB.

- IlpenocTaBiasiTh JONOJHUTEIbHBIE OOYYAIOIIME MATE€pUaibl JJis YCTPaHEHUs
BBISIBIICHHBIX MTPOOETIOB B 3HAHMSIX.

- Co3maBaTh YHUKaJIbHBIE TPACKTOPUU OOYUYEHHUS, CIOCOOCTBYS IMOCTEHIEHHOMY
Pa3BUTHIO HABBIKOB.

Takas mepcoHanu3anys MOBBIIIAET BOBICUYEHHOCTh CTYIAEHTOB M CTHUMYJIMPYET HX
UHTEpeC K OOyYEHMIO, CO3/1aBasi OJIArONPUATHYIO CpPEeAy ISl CaMOCTOSITEILHOTO OCBOEHUS
CJIOKHBIX KOHLICTIIUH.

Yyuwenue oopamuoii cesazu

OOpaTHasi CBA3b SIBISETCS KIIIOYEBBIM AJIEMEHTOM OO0pa3oBaTebHOTO Mpoliecca, a
npuMeHeHne ML 1o3BOJISIET CyIIECTBEHHO yaydylIuTh €€ KayecTBO. COBpPEMEHHBIE
aJITOPUTMBI aHAJTU3a JIAHHBIX CITIOCOOHBI:

- BBIABIATE CHUCTEMATHUECKHWE OIMMOKH, KOTOPBIE JOMYCKAIOT CTYJIEHTHI, U
MPEIOCTABIATh PEKOMEHAAIUN ISl UX YCTPAHEHUS.

- ABTOMaTHYECKHU OIICHUBATH TECTOBBIE PAOOTHI, MPEIOCTABIIAS MOAPOOHBIC OTYETHI C
paz00poM OImMOOK U COBETAMU TI0 UX UCTIPABJICHHUIO.

- OueHuBaTh MpOrpecc CTYAEHTOB B PEaJIbHOM BPEMEHH, MO3BOJISS MPENOAABATEIAM
CBOEBPEMEHHO KOPPEKTUPOBATH yUEOHBIH MpOIIeCC.

Hampumep, uarerparust ML B cuctemsl ynpaBieHusi 00y4eHHEM MO3BOJIIET CO3/1aBaTh
OTYETHI, KOTOPBIC JIETAIU3ZUPYIOT YCMEIIHOCTh BBIMTOJIHEHHUS 3aJaHUM 110 KJIIOYEBBIM
METpUKaM, TaKUM KaK IOJHOTA W KOPPEKTHOCTh TECTOB, KAuE€CTBO MOKPBITHS KOJa U
COOJIIOZIEHUE CTaHIapTOB MPOCKTUPOBAHMUSI.

IIpumepwvl ycnewnoti unmezpayuu ML 6 o6pazosamenvHbvle npocpammol

Ha mpakTuke HCMOIB30BaHUE TEXHOJIOTHH MAIIMHHOTO OOYUYEHHS JIEMOHCTPHUPYET
BBICOKYIO 3 (eKTUBHOCTh. Cpeaiu yCHEenTHbIX MPUMEPOB MOYKHO BBIJIEIUTH:

- IlpumeHenue s3bIKOBBIX Mojened, takux kak GPT, nmg reHepamuu TeCTOB,
WCIIPaBJICHUS KOJIa U MPEAOCTABICHUSI KOMMEHTAPUEB, 00JIETYAIONINX TOHUMAHNE CIIOKHBIX
KOHIUEIIIUH.

- HWcnonw3oBanre ML-anropuTMOB B aBTOMATH3WPOBAHHBIX CHUCTEMax OOyYCHHS,
taknx kak Codio m CodeSignal, mist co3manusi MHTEPAKTHBHBIX YNPAKHEHUW U OLICHKHU
pEe3yJIbTATOB CTYICHTOB.

- Pa3paboTky chnenuaiu3upoBaHHBIX HWHCTPYMEHTOB, HampuMep, Ha OCHOBE
TensorFlow wmm PyTorch, xoTopbie 00yd4aroT CTYIEHTOB co3iaBath Mojaeiau ML mius
TE€HEpAIMU U aHaJIu3a TECTOB.

DT TOAXOAbl TOKAa3bIBAOT, 4TO HHTerpauuss ML He ToIbKO yiydmaer
oOpa3oBareyibHbIE pe3yabTaThl, HO U (OPMUPYET Y CTYJIEHTOB BOCTPEOOBAaHHBIE HA PHIHKE
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HaBbIKM, Takhe Kak paboTa ¢ OOJIBIIMMHU J@HHBIMH, MPOEKTUPOBAHUE AITOPUTMOB H
pa3paboTKa UHHOBALIMOHHBIX PELICHUM.

TakuM 00pa3oM, TEXHOJOTMM MAUIMHHOIO OOYYEHHs] OTKPBIBAIOT IIMPOKHUI CHEKTp
BO3MOXKHOCTEM Ui MOJEpHM3alMM Ipouecca OOydeHHs IOHUTTeCTHpoBaHMIO. MXx
UCIOJIb30BaHUE TI03BOJISIET MOBBICUTh KA4€CTBO OOpPa30BATEIBHOIO IpOLEcca, CAEIaTh €ro
0oJiee NEPCOHATU3UPOBAHHBIM M HMHTEPAKTHUBHBIM, a TAaKXE MOJATOTOBUTH CTYACHTOB K
peasibHbIM NMPO(EeCCHOHATBHBIM BBI30BAM.

IIpobnemul u ocpanuuenus cywecmeyouux memooos

HecMoTpst Ha mnpeumyiuectBa, BHeApeHne ML B 0OydeHHE FOHUT-TECTUPOBAHHIO
COIPSIKEHO C PSIIOM BBI3OBOB:

- Texuuueckue cnoxHoctu: Hactpoiika n unrerpanuss ML-uHCTpyMEHTOB TpeOyroT
3HAYUTEJIbHBIX 3HAHUN U PECYPCOB.

- OrpaHn4yeHHOCTh yueOHbIX MaTepuanoB: Ha naHHBIE MOMEHT AOCTYIHO MaJlo
MaTEepUajoB, KOTOpblE MOTJIM Obl MOMOYB IHpenojaaBareisM BHeApuTb ML B yueOHbIN
Iporecc.

- Comnporunenue u3MeHeHusM: [IpenonaBareny U CTyI€HTbl MOTYT OBITh HE TOTOBBI
K MCIOJIb30BAHUIO HOBBIX TEXHOJIOTMM W3-3a OTCYTCTBHSI ONBITA M YBEPEHHOCTH B HX
3 PEeKTUBHOCTH.

Jns mpeoposieHUusT 3TUX OrpaHUYEHUN HEOOXOIUMBI JaJbHEUIINE HCCIEIOBaHUS U
pa3paboTKa METOJUYECKUX PEKOMEHJALUH, KOTOPbIE MO3BOJIAT MAaKCUMAIbHO 3(P(EKTUBHO
UCIT0JIb30BaTh TeXHOJI0ruM ML B 00pa3oBaTenbHOI MpaKTHKE.

Memoowl uccnedosanusn

B nanHoMm umccnenoBaHuM Ui OUEHKH 3(PQPEKTUBHOCTH NEAAroru4eckoro moaxoia K
00y4YEHHUIO IOHUT-TECTUPOBAHUIO B IIEJIOM U B KOHTEKCTE CUCTEMHOr0 MPOrpaMMHUPOBAHHUS C
UCIIOJIb30BAaHUEM TEXHOJIOTUM MAIIMHHOTO OOYy4YeHHs, a TakKe A aHajli3a MOTHBALUH
CTYJEHTOB K M3yYEHHUIO IOHUT-TECTUPOBAHUS, ObUIM KCIIOJIb30BAaHbI JIBA OCHOBHBIX METOA:
OIIPOC U aHaJIU3 Pe3yJbTaTOB. DTU METO bl IO3BOJIMIM COOPATh KaK KOJMUYECTBEHHBIE, TaK U
KAUYEeCTBECHHBIC JAHHBIC, YTO NAJI0 BCECTOPOHHEE IMPEACTABICHUE O BOCIPUATHU JAHHOTO
IIOAXO0/1a KaK CTYZAEHTAaMHU, TaK U IPENOJAABATEIAMH.

Onpoc OblT NMPOBENEH Cpeau CTYJIEHTOB WM IMPENOAABATENEH, yUYaCTBYIOIIUX B Kypce
CHUCTEMHOTO NPOTrPaMMHPOBAHMS, C LEJIBI0 M3YYEHUS HMX MHEHHM O TEKyLIIMX METOJax
00y4YeHHUs] IOHUT-TECTUPOBAHUIO M BOCHPUSTHH HMCIOJb30BAaHUS TEXHOJOTUA MAIIMHHOTO
oOydyeHust B 3ToM Iporecce. OXHIaIoch, YTO PE3yJIbTaTbl OMpPOCa MOMOTYT BBISIBUTH
CUJIbHBIE U cja0ble CTOPOHBI CYIIECTBYIOIIMX METOJOB OOYy4YEHHS, a TaKXkKe OIpeaesIUTh
NOTEHIMa JIsi BHEAPEHMS HOBBIX TEXHOJOTHHM, TaKMX KaK MallMHHOE OO0yuyeHue, B
00pasoBaTenbHbIN MpoIecC.

Jlns mpoBeneHust ornpoca Obuta pa3paboTaHa aHKeTa, cocToslas M3 16 BOMPOCOB,
BKJIFOYAIOIINX KaK 3aKpBITBIE, TAK U OTKPBITBIE BOMPOCHL. 3aKPBITHIE BOIPOCHI MO3BOJISUIA
coOpaTh KOJUYECTBEHHBbIE JaHHBIE, B TO BpeMsl KaK OTKPBITbIE BOIMPOCHI CIOCOOCTBOBAIH
Oosee riyOOKOMY aHaIM3y U TOHUMAaHUIO MHEHUHN YYaCTHUKOB.

CTpyKTypa aHKETBI BKJIFOYAJIA CIEAYIOIINE OCHOBHBIE IPYIIIIBI BOIPOCOB:

- Bomnpocel 0 ypoBHE 3HaHMIl CTYJIEHTOB B 00JIACTHU IOHUT-TECTUPOBAHUS M
MAIIMHHOTO OOYy4Y€HHUs, 4YTO I03BOJSUIO OLIEHUTh CTapTOBBI YPOBEHb MOJATOTOBKHU
YYaCTHHUKOB.
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- Bompocel 0 mNpakTUYECKOM ONBITE HCIOJIB30BAHMUS  aBTOMATHU3UPOBAHHBIX
WHCTPYMEHTOB [IJIi TECTUPOBAHUS, YTO TOMOTAJIO IMOHSATh, HACKOJIBKO CTYICHTHI H
IpernojaBaTesu 3HaKOMbI C peaJIbHBIMU HHCTPYMEHTAMU B CBOEH 00JIacTH.

- Bomnpocsl, kacaromuecss OLEHKM 3HAYMMOCTU U A(PGEKTUBHOCTH BHEIPEHUS
TEXHOJOTHMM MAaIIMHHOTO OOy4YeHHUsi B IMpolecc OOydYeHHUs, YTO OTPakajlo OTHOIICHHE
YYaCTHUKOB K NHHOBAallHOHHBIM METOJIaM U UX TOTOBHOCTb HCIIOJIb30BATh UX.

- Bomnpocel, B KOTOpBIX CTYIEHTBl W MPENOJaBaTe]Id MOIJIM BBIPA3UTh CBOU
MOXKEJIAHUS U TPEUIOKEHUS MO YIYYLIEHUIO METOJI0OB OOY4YEHHs, YTO IOMOIJIO BBISBUTH
BO3MOYKHBIE 001aCTH JIJIs1 yCOBEPUIEHCTBOBAHUS.

[Ipumepsl BOITPOCOB U3 AHKETHI:

1 Kakoii Bam ypoBeHb 3HaHUW B 00J1aCTH IOHUT-TECTUPOBAHUS?

- HauanbHbiit

- Cpennuii

- IIponBunyTHII

2 Ilonp30Banmuch JHM BBl paHEe ABTOMATHU3UPOBAHHBIMM HHCTPYMEHTAMHU IS
TECTUPOBAHUsA?

- Jla

- Her

3 HackonbKO BBl 3aMHTEPECOBAaHbl B UCIIOJIb30BAHUU TEXHOJOTUA MAIIMHHOTO
oOy4eHHUs JIs1 yIIyUIIeHHUS] HABBIKOB IOHUT-TECTUPOBAHMUS ?

- CoBceM He 3aMHTEPECOBaH

- Ckopee He 3aMHTEPECOBaH

- He#tpansHo

- 3auHTEpECOBaH

- OuyeHp 3aMHTEPECOBAH

4 Kakue mpeuMyIlIecTBa, Ha Ball B3IJISLA, MOXET JaTh MalIMHHOE OOy4YeHHEe B
MPOIECCE TECTUPOBAHUS? (OTKPBITHIN BOIIPOC)

5 Kak Obl Bbl OLEHWIM TEKyUIME€ METOAUKH OOyYeHHUs FIOHUT-TECTUPOBAHUIO?
(OTKPBITHIN BOIIPOC)

AHKeTa ObUIa pacHpoCTpaHEHa Cpelu CTYJIEHTOB NEPBOr0 Kypca M IpernojaBarenei
yepe3 2JIEKTPOHHYIO MOYTYy U yueOHble MIAaTPOpMbl, UTO OOECIECUUIIO HIMPOKUNA OXBaT U
pazHooOpa3ue oTBeToB. OTBETHI COOMpPAINCh AHOHUMHO JJIsl TTOBBIIIEHUSI OTKPOBEHHOCTH U
HanéxkHocTh uHpopmanuu. Takas ¢opma ompoca TakkKe CIOCOOCTBOBAJIAa CO3JAHUIO
0e30MacHO M OTKPBITOM Cpebl IJisi BhIPAXKEHUS! MHEHUW YYaCTHUKOB O€3 OMAaceHUs 3a UX
JUYHYIO pEryTaluio WK BIUSHUE Ha OLIEHKHU.

AHaJIN3 pe3yJIbTaTOB

[Tocne 3aBepiieHUst ompoca MOJyYeHHbIE JaHHbIE OBLIM MOJBEPIHYTHI TIIATEIHHOMY
aHaJU3Yy C UCIOJIb30BAaHUEM KaK KOJIMUYECTBEHHBIX, TAK U KAUECTBEHHBIX METOOB.

KonuvecTBeHHBIN aHaNMM3 BKIIOYAT 00pabOTKY NaHHBIX U3 3aKPBITHIX BOIPOCOB, UTO
MO3BOJIWJIO BBIIBUTH OOUIME TEHICHIMHM, HAlpUMEp, YPOBEHb OCBEJOMJIEHHOCTH O
MaIlIMHHOM OOY4Y€HUHU Cpelu CTYJIEHTOB M MpernojaBareieil, a TakKe HX BOCIPHUITHE
HEOOXOJMMOCTH BHEJPEHHs] HOBBIX TEXHOJOTMH B TMpoluecc o0ydeHHs. Pesynbrarel
MOKa3aJid, 4YTO OOJBIIMHCTBO PECHOHACHTOB HEIOCTATOYHO OCBEAOMJIEHBI O BaXKHOCTHU
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IOHUT-TECTUPOBAHUS, YTO MPUBOJUT K HEAOOILEHKE €r0 POJIM B pa3paboTKe MPOrpaMMHOTO
obecrnieueHus. MHOTHE PECHMOHACHTHI CUHUTAIOT TECTUPOBAHHE BTOPOCTEIICHHOW 3ajlauei,
yaensisi  OoJibllie BHUMAaHUS HANMMCAHUIO OCHOBHOTO KoJa. OTH JaHHbIe ObUIM
BU3yaJIM3UPOBAaHBl C TIOMOIIGI0 TpadUKOB W JydarpaMM, 4YTO TO3BOJWIO JIETKO
HHTEPIIPETUPOBATH PE3YJIbTATHI U BBIJCIUTH Hau00JIee 3HAUNMbIC BBIBOJIBI.

KauecTBeHHBII aHamW3 BKIOYAl TEMATUYECKAM aHAN3 OTKPBITBIX BOIIPOCOB,
KOTOPBIM TMO3BOJIMJI BBISIBUTH KJIIOUEBBIE TEMbl W HJEH, BO3HHUKAIOIIUE B OTBETax
pecroHJieHTOB. Hampumep, MHOTHME PECHOHACHThI OTMETWJIIM, YTO HCIOJIb30BaHUE
MaITMHHOTO O0ydYeHHs B 00pa3oBaTEILHOM TPOIECCE MOXKET 3HAYUTEIBHO OOJETYUTh
oOydeHHe TECTHUPOBAHWIO, HO OJHOBPEMEHHO YyKas3alld Ha TPYAHOCTH WHTETPAllUU TaKHUX
TEXHOJIOTHH, BKJII0O4Yass HEOOXOJUMOCTh 3HAUMTEIHLHBIX TEXHHYECKUX 3HAHWH U CIIOKHOCTH
HAaCTPONKH COOTBETCTBYIOUIUX MHCTPYMEHTOB. Takxke ObLJI0O OTMEUEHO, UTO M3-3a Cj1aboro
MMOHUMAaHMS 0a30BBIX IIPUHIIUIIOB FOHUTTECTUPOBAHUS UCIIOIb30BaHNE aBTOMATU3UPOBAHHBIX
HHCTPYMEHTOB 4YacTO BOCIPHHHUMACTCS KaK 3aMeHa TIIyOOKMX 3HaHWM, a HE KaK HX
JIOTIOJTHEHHUE.

COop u aHaau3 JaHHBIX 00CCIEUYMIN KOMIUIEKCHOE MTOHUMAHHUE TEKYIIEro COCTOSHHS
0o0yueHHs]  FOHUT-TECTHPOBAHWI0O W  BBIABHJIM  BO3MOXKHOCTH  JUIS  YJIyUIICHUS
00pa3oBaTeIbHBIX TMPAKTUK C HCIOJb30BAHUEM TEXHOJIOTHH MAIIMHHOTO OOy4YeHHUs. DTOT
MpOIECC CTajl OCHOBOW g JalbHEMIIMX IIaroB B HCCIEIOBAaHUM U pa3padOTKu
pEeKOMEHaIMi 10 ONTUMHU3AIMUA 00pa30BaTEILHOTO Mpoliecca B JaHHON 00J1acTH.
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Pucynok 1 — Pacnipenenenne cTyi€HTOB 10 YPOBHIO IOHUMAHHSI BaXKHOCTH
MOZYJIBHOTO TECTUPOBAHUS
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Pucynok 2 — Pacnipenenenue CTyJICHTOB 110 YPOBHIO 3HAHUM B 00JIaCTH FOHUT-
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YpoBeHb 3aMHTEDEeCOBaHHOCTH

Pucynok 3 - PacnpenesnieHre CTyIEHTOB O YPOBHIO 3aMHTEPECOBAHHOCTH B
MCIIOJIb30BAHUU TEXHOJOTUN MAITMHHOTO OOYYCHHUS /ISl YIIYUIIICHUS FOHUT-TECTUPOBAHMS

Ananuz s¢pgpekmusrnocmu nooxooa

[ToMmumo ompoca, Oblla TpOBEACHA JOMOJHUTENbHAS OIlleHKa A(PPEeKTUBHOCTU
BHEJIPCHUSI MAIIMHHOTO OOy4eHHUs B 00pa30BaTENIbHBIM MPOIIECC Yepe3 aHalu3 CTaTUCTUKU
YCIIEBaEMOCTH CTYJICHTOB U MX BOBJICYEHHOCTH B YUEOHBIH Mpolecc. Pe3ynpTarhl mokasaiu,
YTO CTYJACHTBI, MWCHOJIb3YIOIIMEe TEXHOJOTUM aBTOMAaTU3UPOBAHHOIO TECTUPOBAHUS,
MPOJIEMOHCTPUPOBAIIU JIYUIITUE PE3YJIbTAThl B MPAKTUUYECKUX 3aJaHUSX, YTO MOJATBEPKIACT
TUTIOTE3Y O TIOBBIIIEHWM KauecTBa YCBOCHHUS MaTepuajga TMpU  HCIOJIb30BaHUU
MHHOBAIIMOHHBIX MOJXO0IOB.

137
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Takum 00pa3oM, aHaIKM3 MOKa3ajl, YTO BHEJPEHUE TEXHOJIOTHI MAIIMHHOTO O0y4eHHUS
JUIsl aBTOMaTH3allMy Tpoliecca OO0y4YeHHUs IOHUT-TECTHPOBAHUIO HE TOJBKO CIHOCOOCTBYET
YIYUIICHUIO 00pa30BaTENbHBIX pE3yJIbTATOB, HO U 3HAYUTEIBHO TOBBIIIAET HHTEPEC
CTYIGHTOB K TIpeAMeTy, Jenas ydeOHblii mpolecc 0Oojnee HMHTEPAKTUBHBIM U
aJIalTUPOBAHHBIM TI0]T UX MOTPEOHOCTU U YPOBEHD MOATOTOBKHU.

Oo6cy:xxnenue

B  xome wuccrnenoBaHus — ObUTM  MPOAHAIM3UPOBAHBI ~ METOABI  OOYyYEHHS
IOHUTTECTUPOBAHUIO B CHCTEMHOM IPOTPAMMHUPOBAHUH C HCIOJIH30BAaHUEM TEXHOJIOTHIA
MaIIMHHOTO 00y4yeHus. OCHOBHOE BHUMAaHHE y/I€JICHO OLeHKE 3(P(EKTUBHOCTH WHTETPAIIH
MAIIMHHOTO O0y4YeHHsI B 00pa30BaTeIbHBINA MPOIIECC, a TaKKe BOCIPHUATHIO CTYIACHTAMU H
MPEToAaBaTeNsIMU HOBBIX TeXHOJOTHi. [lomyueHHbIe pe3yabTaThl MPEAOCTABISIOT LIEHHBIC
JaHHBIC JJI1 JAJIbHEWINEro YIY4YIIeHHS TMOAXOA0B K OOYYEHHIO TECTHPOBAHHUIO H
ONTUMH3ALUU YI€OHBIX METOIOB.

PesynbraThl ompoca moka3aiu, YTO CTYJACHTHI UM TPEnojaBaTeid B LEJIOM
MOJIOKHUTEIIBHO BOCIPUHUMAIOT BHEJIPEHUE TEXHOJIOTMM MAIIMHHOTO OOy4YeHHS! B MPOIECC
oOydeHus: IOHUT-TecTUpoBaHUIO. CTYIEHTHl, UMEIoUIMe O0a30Bble 3HAHHUS B 00JACTH
IPOrpaMMHUPOBAHMS, BBIPa3UIIN 3aMHTEPECOBAHHOCTh B UCIIOJIb30BaHU U
aBTOMATU3UPOBAHHBIX TECTOB, MOCKOJIBKY 3TO CHUXKAET TPYJAOEMKOCTh TECTUPOBAHMS U
MOBBIIIAET TOYHOCTh pe3yibTaToB. OJHAKO 3HAUMTENbHAS YacTh PECIOHJIEHTOB OTMETHIIA,
YTO MHTETPAIHs TAKMX TEXHOJIOTHH TpeOyeT MOMOTHUTENBHBIX YCUIUH 1711 OCBOSHUST HOBBIX
WHCTPYMEHTOB M METOJIOB. JTO MOATBEP)KIAET BBIBOJ O TOM, YTO BHEAPEHHUE MAITUHHOTO
oOydeHusi B 00pa3oBaTeIbHbBIN Mpoliecc TpeOyeT TIIATeIbHON MOATOTOBKU U MOAIEPKKHA CO
CTOPOHBI IPENOJaBATENEH.

[IpemogaBaTenn Tak)Ke BBIPAKAIOT MOAJAEPKKY HCIOJIB30BAHUIO  MAIIUHHOTO
oOy4eHUsT B TECTUPOBAHMHM, HO TIOJYEPKUBAIOT HEOOXOJUMOCTh OalaHCUPOBKU
TPaJMIIMOHHBIX METOJOB W HOBBIX TEXHOJIOTWA. Ba)XKHO OTMETHTBH, YTO MpErnojaaBaTeNn
yKa3aJl Ha TOTPeOHOCTh B OOy4YeHMHM W TOAJEpkKe Mg 3((PEKTUBHOTO BHEIPEHUS
MaIlIUHHOTO OOY4YeHHsT B KypC CHCTEMHOTO MPOTPAMMHUPOBAHUSA. ITO YyKa3blBaeT Ha
BOKHOCTh METOJIMYECKON TOATOTOBKHM MpernojaBareiiel, KoTopas IOJKHA COMPOBOXKIAThH
U3MEHEHHS B y4eOHOM Tpoliecce.

OcHOBHBIE PEUMYIIIECTBA, BBISIBJICHHBIE B X0/I€ UCCIIEOBAHUS, BKIIOUAIOT:

- ABTOMaTH3aIsl Tpolecca TECTUPOBaHMA. MamuHHOe OO0ydYeHUe IO3BOJISIET
CO3/1aBaTh aBTOMATU3UPOBAHHBIE TECTHI, YTO 3HAYUTEIIHLHO YCKOPSIET MPOIECC TECTUPOBAHUS
¥ YMEHBIIAeT BEPOSITHOCTh OLTHOOK.

- [lepconanu3upoBanHblii T0aX0A. Vcmonp30BaHWEe MOJENel MAIlMHHOTO OOYYCHHS
MO3BOJIACT aJanTHPOBATh TECThl K WHIWUBUAYaJbHBIM TOTPEOHOCTSIM CTYIEHTOB, YTO
MOMOTaeT co3AaTh Oosiee THOKYI0 00pa30BaTEIbHYIO CPENY.

- CHIKEeHHE TPYAO0EMKOCTH. ABTOMATH3AIUS CHUKACT HArpy3Ky Ha IperojjaBarenieit u
CTYJICHTOB, OCBOOOXJIass BpeMsi [jisi Oosee TIyOOKOM mpopabOTKU TEOPETUYECKOTO
MaTepuaia u 6oJjiee MPOyKTUBHOTO OCBOCHUS TPAKTUIECKUX HABBIKOB.

OpnHako eCTh ¥ HEIOCTaTKU, KOTOPbIE HEOOXOIMMO YUNUTHIBATH:

- HeoOxoammocTs B 00y4yeHMH. BHeapeHuWe TEXHOJOTHH MAIIUHHOTO OOyYeHHUs

TpeOyeT 3HAUMUTEIBHBIX YCWJIMM NJisi MOATOTOBKM KakK CTYJEHTOB, TaK M MpernojaBaTesei.
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JIst CTYZEHTOB 3TO MOKET CTaTh JIOMOJHUTENIbHBIM OapbepoM B OCBOCHHUU MAaTEpHAJIOB
Kypca.

- CnoxHocte uHTerpanuu. MHTerpanus HOBBIX HWHCTPYMEHTOB M TEXHOJOTUH B
TpaJMIIMOHHBINA 00pa30BaTEIbHBIN MPOIECC MOXKET CTOJIKHYTHCS C TpoOIeMaMu, TAKUMH Kak
HEJI0OCTaTOYHasi TEXHUYecKas TMOJJEpKKa WM OTCYTCTBHE HEOOXOAMMBIX 3HAHUU Yy
IIpenoaaBaTele.

- IlorpeOHOCTP B TEXHHYECKUX pecypcax. Jias HCIoNb30BaHHUS TEXHOJIOTHIA
MAIIMHHOTO O00y4YeHHUs HEOOXOAMMO HaJU4Hhe COOTBETCTBYIOLIUX TEXHUYECKHX PECypCOB,
TaKMX KaK MOIIHBIE KOMIBIOTEPHI M AOCTYN K OOJAYHBIM BBIYUCICHUSM, YTO MOXKET OBITH
3aTPYIHUTENBHO ISl HEKOTOPBIX yUeOHBIX 3aBEICHMUIA.

Ha ocHoBe pe3ynbTaTOB MCCIEAOBAHMS MOKHO BBIIETUTh HECKOJIBKO PEKOMEHIAIMMA
JUTSL yITydIlIeHUs mpoliecca oOy4eHHs] IOHUT-TECTUPOBAHUIO C MCIOJIB30BAHUEM MAIIMHHOTO
oOy4eHus:

- OOyuenue mnpemnogaBaTeneil. BaxxHOo opraHu3oBaThb TPEHUHTM U KYpCHl JUIS
npenojiaBaresiei, KOTOpble TOMOTYT UM OCBOUTH HOBBIE TEXHOJOTUU W METOAMKH, a TaKKe
Hay4UThCs 3PHEKTUBHO UCTIOIH30BATh MAITMHHOE O0yUYEeHHE B 00pa30BaTEIHLHOM IIPOIIECCE.

- Pazpabotka cnenuanu3upoBaHHBIX MartepuanioB. Heobxomumo co3gaTh yueOHbIE
MaTepualibl, KOTOpbIE MOAPOOHO OOBSCHSIOT, KaK HCIIOJh30BaTh MAaIIMHHOE OOy4YeHHE B
TECTUPOBAHWH, a TAKXKE IMPUMEPHI YCIECITHOTO BHEAPECHHS 3THUX TEXHOJOTHH B Y4YCOHBIN
npoLecc.

- Ilpaktnueckue 3amanus. CremyeT pa3palaThiBaTh W BHEIPITH MPAKTUYECKHE
3a/laHusl, KOTOPBhIE TMOMOTAIOT CTYJCHTaM pa3BUBATh HABBIKA MPUMEHEHUS MAIIMHHOTO
o0yueHHUsT B TECTUPOBAHWMU TPOTPAMMHOr0 oOecrledeHus. ITO MOTryT OBITh Kak
CaMOCTOSITEeIIbHBIE 3aJJaHus, TAK U TTPOCKTHI, pealii3yeMble B TPyIITaX.

- Wudpactpykrypa u pecypcbl. HeobOxomumo ynydmuth HUHGPACTPYKTYPY H
o0ecreunTh CTYJCHTOB W IMpernojaBaTeliel HEOOXOIUMBIMU pecypcaMu Jijisi paboThI C
TEXHOJIOTUSIMU MAITMHHOTO OOYYEHHMsI, BKJIFOUAS TOCTYIT K BBIYMCIUTEILHBIM MOITHOCTSIM U
HEOO0XO0MMOMY MPOTPAaMMHOMY O0ECTICUEHHIO.

JanbHeillue wuccnegoBaHUs B 00JACTH NPUMEHEHUS MAIIMHHOTO OOy4YeHHs B
00y4eHUU IOHUT-TECTHPOBAHHIO MOTYT OBITH HAIIpaBJICHBI Ha 0OoJyiee JETalbHOE H3y4YeHHUE
cnenupuKA BHEAPEHUS STUX TEXHOJOTHH B pa3IUyHbIe 00pa30BaTeNbHBIE TPOrPaMMBI. ITO
BKJIFOYAET B ceOs aHAIM3 YCIIENTHBIX MPUMEPOB BHEAPEHUS MAIIMHHOTO OOYYCHHS B APYTHX
JTUCITUTIIMHAX W OLIEHKY WX MEPEHOCUMOCTH B KOHTEKCT CHCTEMHOI'O MPOrPaMMHPOBAHHSL.
Taxke TIEPCTICKTUBHBIMU  SIBIISIIOTCS  WCCIICJIOBAHUS, CBSI3aHHBICE C  YJIydIllEeHUEM
aBTOMATH3allMd TECTHUPOBAHUS C HCIIOIB30BaHHWEM O0Jiee CIOKHBIX MOJIENIeH MAaIlMiHHOTO
oOydeHus1, a Takke ¢ aHamu3oM d(PdekTa Takux METOJOB Ha Ka4eCTBO 3HAHWU M HABHIKOB
CTYJICHTOB.

Heobxoaumo Takke MPOJOJDKUATH HCCICNOBAHME B3aUMOJCUCTBUSL CTYJIEHTOB C
aBTOMATU3UPOBAHHBIMU TECTaMH, YTOOBI BBIABUTH, HACKOJbKO J(G(HEKTUBHO OHU
CIIOCOOCTBYIOT OCBOCHHIO MaTepuaja U TOBBIINICHUIO YPOBHA 3HaHUK B 00JacTH
IIPOTrPAaMMHUPOBAHHMS M TECTUPOBAHUS.

Takum  o0pa3oMm, pe3ynbTaThl JaHHOTO HWCCJIEIOBAHHS  OTKPHIBAIOT  HOBBIC
BO3MOXXHOCTH U1l BHEJPEHHS WHHOBAIMOHHBIX METOJOB OOyYEeHHS B CHCTEMHOE
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IPOrpaMMHUPOBAHKE, YTO CIIOCOOCTBYET MOBBIIICHUIO KauecTBa 00Opa30BaHUs U MOATOTOBKE
0osee KBATM(DUIIMPOBAHHBIX CIIEIUATMCTOB B 00JIACTH MPOrPAMMHUPOBAHUS.

3akioueHue

B  nanHOM  wuccrienoBaHMM — TPOAHAJIU3UPOBAH  MMENArOTHYECKUHA  MOJAXOJ K
NPENoJJaBaHUI0  MOJYJIBHOTO TECTUPOBAHUS B CHCTEMHOM IPOTPaAaMMHUPOBAHUM  C
WCITOJIb30BAHUEM TEXHOJIOTHA MAaImmMHHOTO oOy4eHus. OCHOBHOE BHUMAaHHE OBLIO YICICHO
WHTETPAllUd METOJOB aBTOMATHU3UPOBAHHOTO TECTUPOBAHHWS HA OCHOBE MAITUHHOTO
00ydeHus B y4eOHBIN MPOIECC U OICHKE X 3()PEKTUBHOCTH.

PesynbraThl MccieqoBaHusl TOKA3aJld, YTO B HACTOSIIIEEC BpeMs 3HAYMTENbHAS 4YacTh
CTYJICHTOB W JaXXe TMpernojaBaTeie HEIOCTaTOYHO OCO3HAIOT IIEHHOCTh W BaKHOCTh
MOAYJIBHOTO TECTUPOBAHUS KaK KIIFOYEBOTO 3JIEMEHTA HAJC)KHOU pa3padO0TKH MPOTPaMMHOTO
obecnieueHus. OqHAKO OJHUX TEXHOJIOTHH HEJIOCTATOYHO — HEO0OXOJuMa CUCTEMAaTHYeCKas
pabotra 1o GOPMHUPOBAHUIO Y CTYJICHTOB IOHUMAaHHUS 3HAUYUMOCTH TECTUPOBAHUS H
BBIPAOOTKE OCO3HAHHOTO T0JIX0/1a K €T0 MCIOJIb30BAHHUIO.

Jl1st nocTuKeHUs ATON 11eTTu HeoO0X0IUMO pa3padboTaTh 00pa3oBaTeNbHbBIE IPOrPAMMBI,
KOTOpbIe OYyyT BKJIIOYATh B CEOsI:

- Meronuueckyto TOIJIEPKKY TpernojaBareneit sl 3()(PEKTUBHOTO BHEAPECHUS
MaIlIMHHOTO O0Yy4YEeHUs B YUeOHBIN IIpoliecc.

- IIpakTUKO-OpUEHTHPOBAHHBIC 3aJaHHS, JIEMOHCTPHPYIONIHE IICHHOCTh FOHUT-
TECTUPOBAHMS Ha PeaTbHBIX IPUMEpPAX.

- DneMeHThI, HalpaBJICHHBIC HA Pa3BUTHE KPHUTHUYECKOTO MBIIUICHUAS TIPH
WCITOJIb30BAaHUU MHCTPYMEHTOB aBTOMATHU3HPOBAHHOTO TECTUPOBAHMSI.

Takum 00pa3oM, JaTbHEUIIINE YCUITUS B 9TON 00JaCTH JOJKHBI OBITh HAIlpaBJICHBI Ha
pa3paboTKy 00pa3oBaTENbHBIX PEIICHUM, KOTOPhIE HE TOJBKO MHTETPUPYIOT COBPEMEHHBIC
TEXHOJIOTUH, HO U CIOCOOCTBYIOT ()OPMHPOBAHUIO Yy CTYJEHTOB OCO3HAHUSI UX BAKHOCTH,
YTO B JajbHEWIIeM obecrneuut Oojiee BBICOKOE KaueCTBO TMOJTOTOBKH CIECIHAIMCTOB IO
CHUCTEMHOMY MPOTPAMMUPOBAHUIO.
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90K 637
3unumesa Kyaabi3 CepukoBHa
2 KypC MarucCTpaHThl
«K.KynaxanoB ateingarsl Kazak TexHoI0rus sxoHe On3Hec yHuBepcuteTin AK
(Acrana k., Ka3zakcran)
Fouibivu sxkerexkuni: balitykenosa Cayie baliinibiaeBHa

IIYKBIK OHIIPICTHAE CYTKBIIIKBLIIBI MUKPOAT3AJAPIBI
KOJIJIAHY

AHHoOTauMsi: Makanazna CYTKBIIIKbUIIBI MUKPOOPTaHU3MIEPIIH IIVXKBIK OHIIpICiHAC
KOJIIAaHBUTYBl ~ KapacThipbliafbl. CyTKBIIKBUIABI MHKpOAF3ajapabl KOJJAaHy OHIMHIH
OpraHOJICNTUKANBIK CHIIATTaMajapblH, OHBIH IMIHAE JOMIH, XOII HICIH XOHE TYCIH
*)akcapTaapl. CyT KbIIIKbULIBI OaKTepHsIap MaTOTCHJIIK KOHE YKaFbIMChI3 MUKPO(DIOpaHbIH
JaMybIH THIM1 TypJe 6acaabl, MUKPOOHOJIOTHSIIBIK KayiICI3AIKTI KaMTaMachl3 €Te/ll JKOHE
IMYKBIKTBIH ~ CakTay Mep3iMiH  y3apTambl. byl  MUKpoopraHU3MIEPAIH TEKCTypaHbI
TYpaKTaHABIPYFa XoHe pH neHreiiH TeMeHmeTyre ocepi Je KapacCThIPhUIAIbI, OVJI JTalbIH
OHIMHIH KOHCHCTEHIIMSCBIHBIH JKaKcapyblHa oKeJedl. 3epTTeysiep HOTUKEC] CYTKBIIIKBIIIbI
MUKpPOOpPTaHU3MIEpAl TaljanaHy UIYKbIK ©HIMIEPIHIH canachlH, KayilCI3JITiH MKoHE
TEXHOJIOTHSUTBIK TYPaKTBUIBIFBIH apTTHIPYABIH MEPCIICKTUBTI OaFbIThI OOJBIN TaOBIIATBIHBIH
KepceTe/Il.

KinTTi ce3aep: CYTKBIIIKBULIBI MUKPOOPTaHU3MIEP, IIYKBIK OHAIPICl, OHIM camachl,
OpPraHOJICTITHKAIBIK KOPCETKIIITED.

Tamak eHepKkaciOiH aMbITy — MEMJIEKETIMI3/IIH arpOOHEPKICINTIK KEIIeHIHIH HEeT13T1
npobsiemManapbiabiH, 0ipi. OChlI caaiarbl axyajl MEMIICKETIMI3/IIH a3bIK-TYJIIK KaylIci3irine
TiKenel ocep eredl. byrimae emiMi3miH aybll MIapyallbUIBIFBl OHIMIEPIHIH KOJEMIH,
COHBIMEH KaTap OHBIH KOCHIMIIIA KYHBIH apTTHIPY KAXKETTUIIrT OacThl MIHJETIMI3 OOJIBII
Ta0ObLIaAb [1].

ET eHepkaciOl — XaNbIKThI aF3ara KaXETTl aKybI3JJapMEH JKoHE aMUHKBIIIKbBLUIIAPhIMEH
KaMTaMachl3 €TETIH TaMaK eHEPKICIOIHIH callajJapblHbIH apachblHAa HET13T1 OPBIHJIbI alaThlH
cananapibiH Oipl. FambiMaapaslH aijblHAa OPTYPJIl IIMKI3aT TYPJIEPIH KOJIJIaHY apKbLIbI
TaFaMHBIH TalThpMac KOMIOHEHTTEPIHIH pecypcTapblH TaOy MiHaeTi Typ. byi onmapabiy
TaFaMJBIK JKOHE OWOJNOTHSUIBIK KYHABUIBIFBI JKOFApbl camlayibl OHIMACP MIbIFapybIHA
MYMKiHIiK Oepemi [2].

ET enepkociOiHiH Heri3ri MiHAeTI — Oip Me3TUIe ©HIM CamachlH apTThIpa OTBIPHI,
OHJIIPICTI UHTCHCU(PUKALIUSIIAY. XaIBIKTBIH )KOFaPhI carmalibl TaMaK OHIMJIepiHE KaKETTUIITH
KaHaFaTTaHJBIPY JKOHE OHIMJIEP/IH TaraM KayilcCi3diriH KaMTaMachl3 €Ty SKOJOTHSIIBIK Ta3a
€T OHIMIEpPIH OHIIpyre >XKOHE OHMAIPICTErl TaFaMmJbIK KayilCi3OiK MIapTTapblH CakKTayfa
TiKeel OalnaHbICThI [3].
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Kaszipri Tanma, enimizzie €T eHJIey OHEepKICIOIHIH Ka3ipri KaFIaibl IIY>KbIK OHIIPICIHIH
KOJIEMIHIH TYpPaKThl 6CyIMEH cumaTTanaabl. bByriHTi KyHI, OTaHABIK IIY)KBIK OHIIPICI HKaJIIbI
CYpaHBICTBIH 62%-bIH FaHa KaMTbIll OTHIp. Ka3zakcTaH HaphIFBIHAA Camaibl IIYXKBIK
OHIMJIEPIHIH TanmbUIbIFel 38%-1b1 Kypaiael. Kazipri yakpITTa HIIV)KBIK OHIMIEPIHIH
UMITIOPTHI 33,3 MBIH TOHHAHBI KYpaijibl, OHBIH 85% Pecelinen nummnoprranasl. [ki HAPBIKTHI
IITYKBIK OHIMJIEPIMEH TOJBIKTBIPY MIHIETIH €T OHJIEYIN KOCIMOPBIHAAPABI METPOIOTHSIIBIK
KaMTaMachI3 €Ty apKbUIbI IIenTy kKepek. ET eHepkociOiHiy (aTan alTKaHa, ITY)KBIK OHIIPICI)
KYMBICKEPJICPIHIH aJIbIHa TYPFAaH MaHBI3IbI MiHIETTEP IIH Oipl OHIMHIH camachl MEH OHBIH
TaFaMJbIK KYHJIBUIBIFBIH OJIaH Opi apTTHIPY, 9p TYPJi aKybI3IbIK KOCIAIapAblH IIUKI3aThIH
TONIBIK TaiiganaHy Oonbinm TaObumanbl. bynm MiHAETKe KON IKETKI3y YIIH OapibIK
TEXHOJIOTHSUIBIK ~TIPOLECTEPAl YHEMI JKETULAIPIN, OJIapAbl YTBIMABI KOHE OHTAMJIbI
pexuMiepre  KeNTipy, TEXHUKAJIBIK OHJACYMIH OapiiblK  KE3CHJEPIHJIEC 3aMaHayu
METPOJIOTUSIIBIK IICTEP MEH JalblH OHIMIAEP Il MaianaHa OTHIPHIN, MIMKI3aTThIH CarachbiH
YHEMI KaJiaranamn OThIpy KaxeT [4].

TarambIK, OUONOTHSUIBIK KOHE IHEPTETUKAIIBIK KYHIBUIBIFBI )KOFAphl, COHJIal-aK Y3aK
cakray Mep3imi 0Oap >KOFapbl camajibl MICIPUTIN-BICTAFaH IIYXKBIK OHIMIEPIH OHAIPY
3amMaHayd OMOTEXHOJOTUSUIBIK ONICTepAl KoJAaHyMeH OaitaHbicThl. COHFBI KbUITAphI
OMOTEXHOJIOTHS CaJachIHIAFbl FBUIBIMU 3€PTTEYJIEPIIH JKETICTIKTEpl MiCIPLIIN-bICTAIFaH
IIYKBIKTAp OHJIPICIH KEACIETY, OJapAblH OPraHONENTHKAIBIK KACUETTEPIH )KaKCaAPTY KoHE
KOFapbl camajibl ©HIM [IbIFapy MYMKIHIITIH —aWTapiblKTail apTThIpy YIIIH JKaHa
TEXHOJIOTHSUIApABI JKacayFa >k0J1 alThl. [licipimin-picTaiFal IIY>KbIKTapAbIH TEXHOJIOTHSIIBIK
MPOLIECIH MHTEHCU(DUKALUSATIAY TOCUIIEPIHIH O1p1 CYTKBIILIKBULABI MUKPOAF3aJIapAbl KOJIJIaHY
0O0JIBIIT TaObLIABI.

CyYTKBIIKBUIIBI MHUKpPOAF3ajiapAbl KOJIJIaHy MICIPUIIN-bICTANFAaH IIYXKbIK ©HIMIEPIH
OHJIIpYAl KapKbIHAATYIbIH Oip >K0Jbl OOJbIN TaObLIaAbl. Byd TOCUINIH OHTaWJIBIFBI €H
annpiMeH  QepMeHTTep, OeNmoKTap, aIMacCThIPBUIMAMTBHIH  AMUHKBIIIKBUIIAPHl  MEH
BUTAMHHJIEP TY3€TIH MUKPOOPTAHU3MEP/IIH ITaMMIapbiHa OaiIaHbICThI, COHBIMEH KaTap
OHIMHIH JIOMIiH, XOII HICIH XoHE 0acka Ja cara KOpCeTKIIITEepiH caKTaid OTHIPHIT, OHIMIEPIl
OHJIIPY YaKBITBIH KbICKAPTy MYMKIH/IT1HE ue [5].

XX raceIpAplH OachlHAAQ SKYPri3UIT€H 3epTTeysiep MICIPUTIN-bICTAFaH IIY)KBIK
OHTIPY/IIH JOCTYPJII TEXHOJOTHUSCBIMEH CYT KBIIIKBUIALI OaKTepHUsaapbl JalblH ©HIMHIH
OpTaHOJICTITUKAJIBIK CallachlH KaJbIITACTHIPYa IICIIYII pesl aTKapaThIHBIH KepceTTi. by
xanbiaga AKII-ta 3.Jxencen sxoHe 3. Ilagmox 3eprremi. 1940 >xpuiel Lactobacillus
plantarum, Lactobacillus brevis sxone Lactobacillus fermenti CyTKbIIKbIIABI OaKTEpUSIAPHI
HET131H/Ie TATeHTTEP 931pJICH/II.

Amepukanaplk Texnosorrap Lactobacillus sxone Pediococcus cuskrel mocTypii
CYTKBIIIKBIIABI OaKTepUsJIapMEH KaTap, OJapJblH KaTapblHA JaWbIH IIYKBIKTAPABIH IoMi
MEH TYCIH >KaKcapTa OTBIPbIN, HUTPATTApJblH HUTPUTKE KaJIblHA KENTIpy KaOljaeTiHe ue
Micrococcus OaKTepHsIChIH SHT1311 [6].

CyT KbIIKBUIALI OakTepusiiap ©T€ TYPAKChI3 META0OIM3MIe He JKOHE aybICTIaIbl
MeTaboJI3M apKbUIbI KOpPIaraH opTa e3repictepine Oerimuenyre kabdinerti. IIIykbIK eTine
OaKTepHsUTBIK allIBITKBI PETIH/IE KOJJaHFaH Ke3/e OJIapAblH MeTab0IM3M OHIMIEpl XOII HiCTi
KQJIBINTACTHIPY/1a MaHBI3ABI POJT aTKapaabl. MUKpOOpTaHU3MIIEP KOHE OJIAPABIH (PEPMEHTTIK
KEIIEHAepl €TTIH HEeri3rl Kypamjaac OeJIKTepiH >KOIOAbl *KY3€ere achlpaJbl KOHE OJapAbl



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

Central Asian
Scientific
Journal

JMalblH  OHIMHIH OpraHOJICNTHUKAIBIK KACHETTEpiH, ajJaM ar3achblHla CIHIMIUIITIH,
OMOJIOTUSIIBIK KYHIABLIBIFBIH JKOHE TYTHIHYIIBI YIIIH KAYINCI3IirH aHBIKTAUTBIH TOMJIIK, XOIII
MICTI J)KOHE (PU3HOJIOTHSIIBIK OCJICEHI1 KOChUIBICTapFa alHaJIbIPAIbI.

Staphylococcus carnosus HUTpaTTapAbl HUTPUTTEPre JACHIH TOMEHAETY KaOlIeTiHe
0alIaHBICTBI €TTIH TYPAKTHI TYCIHIH KaJbIMITaCyblHA BIKIAJ €Te/l, COHBIMEH KaTap ©HIMHIH
epeKIle XOII hicl MEH JOMiH KaKcapTyFa KaTbICaIbl.

Lactobacillus curvatus MIyKBIKTBIH MHUKPOOUOJIOTUSAIIBIK KayINCI3AITiH apTThIpa
OTBIPBIIN, MATOTECH/I1 XKOHE KAXKETC13 MUKPOOPTaHU3MIEPAiH ocyiH Texenai. CoHbIMEH Katap,
OYJ1 makpUIAap CYT KBIIIKBUIBIHBIH allbITYbIHA BIKMAN eTemi, Oy pH TemenmeyiHe >koHe
©HIMHIH XapaMJIbUTBIK MEP31MIHIH Y3apybIHa OKENe/I.

CoHbIMEH KaTap, CYT KbIMIKbUIABI OakTepusyiap OYIIIBIKET TIHIHIH OHAil CIHETIH
aKybI3/IapbIH KapKbIHBI bIJIBIPATyFa KOHE MapaliesyiebAl TYp/ie IOHEKEp TIHIHIH CIHY1 KUbIH
aKybI3JIapblH bUIbIpaTyFa KaOinerti. byn skarmaiija OakTepusulblK OEJICEHIUTIKTIH ecy
eHIMIEpl PK30(DepMEHT TYpIHJE MIBIFApbUIAJIbI, OYJI Cy/la €pUTIH aKybI3JbIH TOMEHICYiHE
KaparaHJa aMHUH a30TBhIHBIH MAacCachlHBIH YII €Ce KAapKbIHIbI ©CyiH aHbIKTaiasl. pH
TOMEHJICY1HIH TYPaKThl JMHAMHUKACHI CYT KbIITKbUIBIHBIH >KMHATYBIHA aJIbIN Kenel [7].

KpIKpU11apABIH )KUHATYBIHA OaliaHbICTel pH TeMeHeyl eHIMHIH JToMiHE FaHa ocep
eTneial, ol coHpai-ak Oacka OakTepusiapliblH, COHBIH I1MIIHJE MIPITKIITEPAIH JamMy
KapKbIHABUIBIFBIHA,  aKybI3Jap/AblH  bUIFAJ  OalJIaHBICTBIPY  KaOijeTiHe,  OHIMHIH
KOHCHCTCHIIMSCHIHA JKOHE IYKBIKTHIH TYCIHIH TYPAaKThUIBIFBIHA ocep eTeni COHbIMEH KaTtap,
pH TemeHneyl Ty3aay MpOLECIHIH KYIICIOIHE >KOHE JaWblH LIYKBIKTaFbl HUTPUTTEPHIH
JEHIeiHIH TOMEH/IEyiHE oKeNe/l.

[TopTyranusana caJsIMUIIH MMICy OpoLeciH KbickapTy yiniH Staphylococcus xylosus
xoHe Pediococcus pento saceus mramuapel Konganbuianel. pH 5,8-5,9 kesinne ambity 5
KYHII anaabl )koHe pH MoHIH TOMEHAETY MUKPOOHOJIOTHSIIBIK CaKTayIbl KAMTaMachl3 eTel
KoHE OHIMHIH (U3HKAIBIK )KOHE OPTaHOJICITUKAIBIK CHITATTaMalIapbIH JKaKcapTabl.

[yXpIK ©HIMAEPIHIH MaHBI3AbBl KOPCETKIMTEPiHIH Oipl BUFAIABl YCTay MEH
OailTaHbICTRIPY KacueTTUTIr. ET jkoHe eT eHIMAepiH eHAIpyAe CYIbIH OHIMII OHJIPYy MEH
cakTayjia MaHbI3bl KOFaphl. bIIFanabUIbIK TalbiH ©HIMHIH KYMCAKTBUIBIFBI, BICTAY KE31HJIE
CaJIMarbIHBIH JKOFAJITyblHA Opaill ©HIMHIH INBIFBIMBIHA ocepiH THUTi3eml. CYTKBIITKBLIIbI
MHKpOaF3ajap ©Te OFapbl BUIFAABLUIBIKKA He, IMUKI3aTThl OHJEY apKbLIbl €TTIH 1IIKI
CTPYKTYPACBhIHBIH ©3repyiHe OKeeIi.

Conrbel xbpuIIapaarel  3eprreymiiiep clostridhim  botulinum ecyin Texey yiiiH
TapTBUIFAH IIYKBIKKA KOCBUIFAH HUTPUT ACHICHIH CYT KBIMIKBUIBI OaKTEpHUsIapblH CHTI3Y
apKBUIBI a3alTyFa OOJIATBIHBIH KOHE 3EPTTEYJIepre COMKeC CYTKBIIKBIIAB MUKpOAF3aIap,Ibl
IIYKBIKTApAbl OHAIPY KE31HJE MaiiaiaHy JdaliblH OHIMHIH TYCIH TYPAKThl ajly YIIIH >KOHE
IIMKI3aTKa KOChUIATBIH HUTPUT KeJeMiH 40%-ra AeiliH a3zaliTyra OOJIATHIH/BIFBl aHBIKTAFaH
[8].

P. Oyen ®ennema 3epTreyi OoiibiHINA (EPMEHTTENTEH NIVKBIKTAPABl OHIIPYIEC
Lactobacillus sake, Micrococcus varians, Staphilococcus xylogis mramaapsia 6esin ajbi,
OVJ1 MakbUIIAPBIH IIYXKBIK OHIMIEPIHIH MICipy MPOIECIHIH yaKbITBIH TOMEHJIETYTE >KOHE
OpTraHOJICTITUKAJIBIK KACHETTEPIH KaKCAPTyFa dCepiH aHBIKTaAbI [9].

J.LH.I'epacumoBa xone W.B.Jlaroma micipinmin-picTanfan mIyKbIKTapra apHanraH bII-
BKK Oakrepuanasl mpenapartbiH kacaabl. OHBIH KypaMbIHIA CYT KbBIIIKBUIABI >KOHE
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Me30¢huIbII cTpenToKOKKTap, Lactobacillus acidophilus 18a, Lactobacillus delbrueku subsp.
bulgaricum 7n, Lactobacillus delbrueku subsp. bulgaricum I'4, Streptococcus lactis subsp.
diacetilactis 89y Oap. bakrepusublk mpenaparTbl KOJJaHy apKbLIbl KYPBUIBIMIBIK,
MEXaHUKAJIBIK JKOHE OHMOXMMHUSJIBIK MPOLECTEPiH KYPYIH TE3ETETiHI, JIOMiH, XOII HICIH
apTTHIPY, THIFBI3 9pl HO31K KOHCUCTEHIUSHBI KaJBINTACTBIPY >KOHE TYCIH TYpPaKTaHIBIPY
apKBUIBI IIYKBIK OHIMJICPIHIH CallachlH JKaKcapTyFa KOMEKTeCeTiHi aHbIKTanab [ 10].

KprutoBa B.B., Muxaitmoa M.M. 0Oactankel Oakpligap peTiHAC €T ©OHIMIEPiHIH
camachblH JKaKcapTyFa »oHE OJapJbl OHMAIPY MPOIECIH KBICKAPTYFa MYMKIHAIK OepeTiH
Micrococcus caseolyticus >xone Achr.quttatu KommaHyasIH MaigaceklH gonenaeai. ABTopiaap
Oyn makeuimapabl - Streptococcus lactis skone Lactobacillus plantarum  CyTKeIIKbUIIBI
OakTepUsUIapbIMEH OIPIKTIPIN KOJAAHY apKbUIbl ©HIMJIErT 00C aMHMH KbIIIKbUIIAPBIHBIH
KOOCIOIHE OKEJIETIHIH KOHE HUTPHUTTIH a30T OKCHUAIHE JAEWIH JAeHUTPUPUKAIUACHIH
TE3/IeTyre, OHIMHIH JOMJIIK >KOHE XOII HICTI KAacHeTTepl MEH TYpakThl Tyc Oepyi
KaMTaMachl3 €TETIHIH OHE OHBIH KYpaMblH jKaKcapTyFa MYMKIHIIK O€peTiHiH aTamn
kepcereni [11].

3eprreynepre  CyleHe  OTBIPBIN, €T OHIMACPIH  OHIIPYAe  CYTKBIIIKbUIIbI
MUKpOar3ajgap/ibl Maiiagany TeXHOJIOTHSUIBIK MPOIIECTI YHEM/II JKOHE KAyIICi3 €Te OTBIPHII,
KapKbIHJIaTyFa MYMKIHIIK Oepesil jkKoHe MbIHAJail MaHbI3/Ibl apTHIKIIBUILIKTAPAbl aTal eTy
Kepek:

- CYTKBIIKBUIABI MHKpOAFr3ajap IMaTOTCHMI aF3ajapFa KaparaHja TIPIIUTIKKeE
KaOUIeTT1 OOJIBIN KeNeIl.

- KeMipcylapAaH CYT KbIIIKbUIBIH OHAIpY koHe pH caHblH TeMmeHmeTyre
KaOuterTimiri. pH neHreiiHiH TOMEHEyl KEeNnTipy MpolecTepiHe >KOHE MiCIpUIIN-bICTaIFaH
ITY>KBIKTAPABIH THIFbI3 KOHCUCTEHIIUACHIHBIH KaJIBIITACybIHA dCEP ETE/II.

- CYTKBILIKBUIIL MHUKpOar3ajap OHIMHIH JACHUTPU(UKALIUIChIHA BIKOAN €Tell, Oy
Tycl OOibIHIIIA FAHA €MEC, COHBIMEH KaTap TYTHIHYLIbI YILIH Kayilci3 ©HIM alyFa MyMKIHIIK
Oepefil, ©UTKEH1 0J1 HATPUI HUTPUTIHIH KAJIJIBIK KYPaMbIH a3aiTaabl.

- TICIpUTIN-bICTaTIFaH IIY>KBIKTapIaFbl KOITETreH opTypi TOMIED
MUKpPOOpPTaHU3MJIEpre TiKeel OailiaHbICThl. MbICabl, HUTPUTTEPIH BIIBIPAY OHIMIEPIHIH
TapThUIFaH €T OOJIIIEKTePIMEH dPEKETTeCyl KEe31HJIe MIY)KBIKTa ©31HE TOH XOII HMIC TEH oM
naiaa 6omambl.

- CYTKBIIIKBUIAB MUKpOaF3aiap sl Maiganany apKbUIbl JaWbIH OHIMHIH (DHU3HKAJIBIK
XUMUSIIBIK KACHETTEPIiH ’KaKCAPTHII, TYHABIPY JKOHE bICTAy MPOIIECIH a3alTy apKbUIbI OHIIIPY
MPOILIECIHIH Y3aKThUIBIFbIH KbICKApTY [12].

KopeIThIHABIIAH ~ Kejde,  CYTKBIIKBUIABI ~ MHKpOar3ajap  JalblH  ©OHIMHIH
OpTraHOJICTITUKAIIBIK, (PH3MKa-XUMHUSITBIK KAaCUETTEPiHEe, OMOJIOTHUSIBIK KYHIBUIBIFBIHA KOHE
TYTBIHYIIBl VIIIH KayllCi3Airine opacaH 30p ocep erteai. Kazipri TaHma, a3bIK-TYJIK
OHIMJIEPIHIH KayINCI3/Ir TaFraM OHJIPICIHIH HEri3ri Tanadbl 0ombin Tadbbu1aabl. COHIBIKTAH
OYTriHT1 KYHIE KapacThIPbUIATBHIH MOCENeNep/ai, COHBIMEH KaTap aJaMHBIH CalayaTThl
TaMaKTaHybl CallaChIHAAFbl JKaHAa Ke3KapacTapAbl €CKEpPEe OTBIPHIN, CYTKBIIIKBUIIbI
MUKpOar3ajgap/ibl KOJAaHy apKbUIbl TalblH OHIMHIH (DU3UKA-XUMUSIIBIK, OPTAaHOJIETITHKAIBIK
KACHETTEPIH >KAaKCApTHIN, >XOFApbl camaibl MICIPUTIM-BICTAIFAH IIYKBIK TEXHOJOTUSICHIH
KETUIIIPY ©3€KTi O0NbIN TaOBLUIAIbI.
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HOW DOES HIV-RELATED STIGMA AFFECT THE MENTAL HEALTH
AND OVERALL WELL-BEING OF HIV-POSITIVE TEENAGERS IN
KAZAKHSTAN IN 20237

Abstract: This study explores the impact of HIV-related stigma on the mental health
and overall well-being of HIV-positive teenagers in Kazakhstan in 2023. Applying a mixed-
methods approach, the study examined the opinions and experiences of social workers,
people living with HIV, and unrelated individuals on the awareness and consequences of
stereotypes-based discrimination of people with HIV. The findings indicate that while
bullying affects all age groups, adolescents are particularly vulnerable. Therefore, it
emphasizes the necessity of future efforts to focus on eliminating intolerance to achieve
equal rights in access to healthcare, legal protection, and education for all people who suffer
from STIs. This research offers valuable insights for sociologists and human rights advocates
in Kazakhstan aiming to reshape societal norms and enhance healthcare services for every
citizen.

Keywords: HIV-related stigma, mental health, well-being, HIV-positive teenagers,
Kazakhstan, mixed-methods approach, social workers, people living with HIV, unrelated
individuals, stereotypes-based discrimination, bullying, adolescents, vulnerability,
intolerance, equal rights, healthcare access, legal protection, education, STIs, sociologists,
human rights advocates, reshaping societal norms, healthcare services.

INTRODUCTION

In the contemporary landscape of public health discourse within Kazakhstan, there
exists a pressing imperative to comprehensively investigate the intricate connection between
HIV-related stigma and its impact on the mental health and well-being of HIV-positive
adolescents. As we confront the multifaceted challenges encountered by this specific
demographic in the year 2023, it becomes paramount to conduct a thorough review of extant
scholarly literature to elucidate the nuanced effects of HIV-related stigma on the
psychological and emotional welfare of adolescents affected by HIV.

Background: Kazakhstan, including numerous other nations, grapples with the
pervasive scourge of HIV, wherein statistics from the Kazakh Scientific Centre of
Dermatology and Infectious Diseases of the Ministry of Health denote the presence of 580
children and adolescents living with HIV. Despite strides made in healthcare infrastructure
and awareness campaigns, HIV-related stigma persists as a formidable barrier,
disproportionately affecting vulnerable cohorts, especially teenagers.

Research Purpose: This literature review endeavors to synthesize and critically
evaluate extant research pertaining to the impact of HIV-related stigma on the mental health
and overall well-being of HIV-positive adolescents in Kazakhstan. By engaging with the
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corpus of available literature, the aim is to discern the myriad challenges confronting this
demographic and identify lacunae necessitating further scholarly inquiry.

Hypothesis: It is posited that the pervasive nature of HIV-related stigma significantly
exacerbates adverse mental health outcomes among HIV-positive adolescents in Kazakhstan.
Furthermore, it is anticipated athat targeted interventions aimed at ameliorating stigma and
fostering acceptance will yield positive repercussions for the well-being of affected
individuals.

The object of the research: The principal focus of this literature review is to
interrogate the manner in which HIV-related stigma impinges upon the mental health and
holistic well-being of HIV-positive adolescents within the Kazakh context.

The subject of the research: This review canvasses a spectrum of studies and
scholarly articles elucidating the lived experiencaes and perceptions of HIV-positive
adolescents, as well as pertinent stakeholders such as social workers, vis-a-vis stigma and
discrimination prevalent within Kazakhstan.

Scientific novelty and theoretical significance of the research: This literature review
contributes to the existing scholarly discourse by furnishing a comprehensive examination of
the impact of HIV-related stigma on HIV-positive adolescents in Kazakhstan. By
synthesizing extant research, it endeavors to enrich our theoretical comprehension of this
complex phenomenon.

The practical significance of the research: The insights gleaned from this literature
review hold pragmatic implications for policymakers, healthcare practitioners, and
community stakeholders engaged in HIV prevention and support initiatives. By apprehending
the deleterious impact of stigma, stakeholders can devise targeted interventions aimed at
bolstering the mental health and well-being of HIV-positive adolescents within the Kazakh
environment.

LITERATURE REVIEW

In the contemporary landscape of public health in Kazakhstan, understanding the
intricate relationship between HIV-related stigma and its impact on the mental health and
overall well-being of HIV-positive teenagers has become a critical area of researches. As we
navigate the complex challenges faced by this specific group in 2023, it is crucial to delve
into existing literature to uncover the details surrounding the effects of HIV-related stigma on
the mental and emotional welfare of adolescents living with HIV.

Kazakhstan, like many other countries, has faced a terrifying HIV epidemy: according
to the Kazakh Scientific Centre of Dermatology and Infectious Diseases of the Ministry of
Health, Kazakhstan has 580 children and adolescents living with HIV. Despite progress in
healthcare and awareness, HIV-related stigma persists, particularly affecting vulnerable
populations such as teenagers. The historical context of the epidemic and societal attitudes
toward HIV can significantly shape the experiences of HIV-positive adolescents and the
current situation of low awareness among young people regarding sexual and reproductive
health can lead to the development of future behavior with increased health risks.
Consequently, understanding these intersections is vital for developing targeted interventions
that address the specific needs of teenagers in Kazakhstan. This literature review aims to
synthesize and critically examine the researches on this specific topic, providing a



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

comprehensive understanding of the current state of knowledge and gaps, paving the way for
future investigations in Kazakhstan.

Numerous studies underscore the detrimental effects of HIV-related stigma on the
mental health of individuals, particularly teenagers living with the virus. Stigma often
manifests in the form of discrimination, social exclusion, and negative stereotypes,
contributing to heightened levels of anxiety, depression, and stress. For HIV-positive
teenagers in Kazakhstan, navigating these challenges may exacerbate existing mental health
vulnerabilities, as the social determinants of health play a crucial role in shaping the
experiences of this group of teenagers. Factors such as socioeconomic status, education, and
family dynamics intersect with stigma, creating a complex web that influences mental health
outcomes. As noted by Elvira Yausheva (2021) on a UNICEF Press Release, many teachers
in schools do not understand that HIVV-positive children are not a danger to others and do not
ensure that their status is kept confidential. It is essential to understand that within the society
itself we live nowadays, HIV is still highly stigmatized because of its historic association
with subgroups of men and women who already experience marginalization within society,
including gay men and injection drug users (Herek & Capitanio, 1999). Misinformation and
fear also contribute to the persistence of HIV-related stigma. Forty percent of adults ina U.S.
probability sample perceived some risk of HIV transmission through coughing, sneezing, or
sharing a drinking glass, and those who were misinformed about transmission risks were also
more likely to agree that persons with HIV “got what they deserved” (Vanable, et al., 2000).
Additionally, among those who have been tested and are HIV-positive, stigma constitutes a
chronic stressor that may contribute to coping difficulties, inadequate self-care, and
difficulties with safer sex negotiation and condom use (Vanable, et al., 2006).

Now, to delve into the negative impact of HIV-related stigmatization on teenagers’
mental health and overall well-being: The shame based on the HIV-status was associated
with higher levels of depressive symptoms (p < 0.05), hopelessness (p < 0.001), PTSD
symptoms (p < 0.001), loneliness (p < 0.01), and low levels of self-concept (p < 0.01)
(Nabunya & Namuwonge, 2023). HIV stigma was not associated with any of the outcomes.
Findings support the need for the development of strategies to help adolescents overcome the
shame of living with HIV and mitigate the effects of shame on adolescents’ mental health
and treatment outcomes. Specifically, shame prevents individuals from disclosing their HIV
status to family members, friends, sexual partners and service providers. It prevents
individuals from getting tested, including pregnant women—Ilimiting them from engaging in
prevention of mother to child transmission of HIV programs. Moreover, shame prevents
caregivers from disclosing HIV status to their perinatally infected children and can prevent
people from engaging in care and or being retained in care, which exacerbates the
psychological impact of living positively with HIV. Another scrutiny has concluded, that
bullying and discrimination based on a HIV-status of a middle or a high school student might
lead to development of some detrimental habits, such as alcoholic addiction or vaping
(Wambua, et al., 2022). It was found that these types of behavioral shifts represent a wide-
spread coping mechanism among teenagers.

In another research, Arvin Bhana (2020) states, that while the literature highlights the
negative impact of HIV-related stigma, it also underscores the resilience and coping
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strategies employed by HIV-positive teenagers. Supportive social networks, education, and
empowerment programs have been identified as protective factors that mitigate the adverse
effects of stigma. Understanding these factors is instrumental in developing interventions that
bolster the well-being of teenagers facing stigma in Kazakhstan.

In conclusion, as there are notable gaps in our understanding of the unique challenges
faced by HIV-positive teenagers in Kazakhstan, despite the growing body of literature, future
investigations should delve deeper into the experiences of this specific demographic,
considering the sociocultural factors that shape their journey. Essentially, this literature
review emphasizes the urgency of addressing HIV-related stigma in Kazakhstan concerning
its impact on the mental health and overall well-being of HIV-positive teenagers. By
synthesizing existing research, identifying key themes, and recognizing research gaps, this
review contributes to the foundation for targeted interventions and support systems tailored
to the specific needs of this vulnerable population.

METHODS

In order to answer the research questions, two research methods were conducted. The
study utilized a mixed-methods approach to explore the impact of HIV-related stigma on
HIV-positive teenagers in Kazakhstan. This involved conducting both qualitative interviews
and a quantitative survey to gather comprehensive data on the subject. Each of these methods
was carefully chosen to obtain a comprehensive and detailed understanding of the issues of
HIV-related stigma in Kazakhstan, how it affects people with STIs and ways it can be
efficiently improved.

Sample/Participants

Participants for the qualitative interviews were purposively selected to ensure diverse
perspectives. Three individuals were interviewed, including one HIV-positive teenager, one
individual unassociated with HIV stigma combat, and one volunteer from an HIV-stigma
combating network. The selection aimed to capture the experiences of HIV-positive
adolescents, perspectives of individuals unaware of stigma combat initiatives, and insights
from an advocate actively engaged in combating stigma.

For the quantitative survey, a convenience sampling method was employed to recruit
participants. A total of 50 respondents were surveyed, comprising individuals with varying
degrees of involvement in combating HIV-related stigma. This included those unrelated to
the topic, volunteers, social workers, and individuals living with HIV.

Materials/Tools

For the qualitative interviews, the materials included audio recording devices, consent
forms outlining the purpose and procedures of the study, interview guides containing semi-
structured questions to facilitate discussion, and notebooks for taking observational notes.

For the quantitative survey, materials included survey questionnaires designed to
assess participants' awareness, perceptions, and suggested solutions regarding HIV-related
stigma in Kazakhstan. Additionally, electronic or paper-based devices were used for
administering the survey, depending on the participants' preference and accessibility.

Settings
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The survey was conducted online on the Google Forms platform and because this
format is the most convenient and less time consuming, it took indefinite amount of time. All
the participants were free to choose when and how long to respond to survey questions.

The interviews were all held in the offline and online formats through personal
meetings. They were conducted in two different areas which were school and Zoom, for the
convenience and comfortability of respondents.

Procedures

For the survey, the target audience were people who live with HIVs, and survey
questions consisted of 8 close-ended questions with multiple choices or extent of agreement
and 2 open-ended questions. The survey page was created on Google Forms platform and
then the link was shared through different social media apps such as WhatsApp, Instagram
and Telegram. The minimum number of respondents was 50 and after gathering the needed
number of answers, collected data was transferred into statistical form through Google Forms
and saved for further analysis.

The process of conducting interviews involved actively searching for suitable and
willing participants who aligned with the study's focus. Prior to the interview, questions were
carefully crafted to align with the research topic, and participants were provided with these
questions in advance to ensure they were prepared for the discussion. Settings for the
interviews were meticulously arranged beforehand to create a comfortable and conducive
environment where participants could freely express their thoughts and provide honest
responses.

RESULTS

This section showcases the results of the study on the impact of HIV-stigma on HIV-
positive teenagers in Kazakhstan. Data was collected through interviews with three
individuals, including one HIV-positive teenager, one individual unassociated with HIV
stigma combat, and one volunteer from an HIV-stigma combating network. Additionally, a
survey was conducted with 50 participants to gather broader perspectives on the issue. The
section shows the key discoveries of the study, such as the overall awareness of the
population of Kazakhstan, impact of HIV-related stigma on teens, possible reasons and
solutions of this issue.

The study's outcomes offer significant perspectives on how HIV-stigma and bullying
influences the life of HIV-positive individuals under 18 in Kazakhstan. These insights can
serve as an evidence and reliable source for changemakers and advocates, seeking to create
more tolerant community for people with STIs and untreatable conditions. Consequently,
such efforts would improve healthcare and educational services for them.

A survey was conducted among people with different type of relation to combating
HIV-related stigma, representing different age groups. A total of 50 responses were
collected, providing a diverse range of answers. Among the respondents, 60% (30) were
primarily unrelated to this topic, while 30% (15) volunteered in this area, 8% (4) were social
workers and 2% (1) were individuals with HIV themselves.

The first question of the survey was the frequency with which they hear about HIV
infection in their daily life, then, this data was used to determine the relevance of topic in our
society. As it is illustrated below, the majority of people have a little knowledge about the
HIV.
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Table 1

Frequency

m Often = Rarely = Never

The second question asked the respondents to choose the number from 1 to 5,
representing the minimum and maximum rating of the awareness of general public about
HIV. This will help to later asses the problems based on the population’s knowledge, and
ways tackle them.

Table 2

NUMBER OF PEOPLE

[a2]
(o]

12

The third question asked was to determine the solutions to this issue. Below are the
results that were combined into categories based on their context:

152
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Table 3

Solutions

Answers Number

Raise the

(%]
n

awareness

Changes in the
educational 11
system

Representation

-

in media
Changes in the
law

Don't know 3

Medical

insights

[S]

Advocacy 13

Norte. The answers are generelized, because it was an
openeded question

To further delve into the problem and gain insights from different perspectives, three
interviews were conducted: one with a teen living with HIV, another with a volunteer and an
unrelated person. The interviews were transcribed, and the data were analyzed.

The HIV-positive person shared their tough experiences being a teenager with HIV.
The challenges included facing judgement from medical staff and teachers, who would deny
service; difficult socializing process with peers; isolation and ignorance from family
members; restricted options in traveling. Despite these, the individual noted that Kazakhstan
offers strong support for HIV+ citizens, providing free antiretroviral therapy, post and pre
therapy, which are rare even in European countries. However, they wish that testing for this
infection would be easier for people under 16 years old.

An unrelated individual expressed shock and empathy regarding this problem,
understanding how bullying can affect a life of not fully developed person. They assume that
the root of this comes from the gaps in educational system. They think that expanding
curriculum of biological course to add more information about sexually transmitted infection
(STIs) will benefit the out society.

The third participant, a volunteer in network that works with people living with HIV,
emphasized the important role of such organizations in assisting various social groups in
need with creating safe spaces, providing psychological help, and also increasing
representation in the media. The volunteer believes these efforts have made a crucial
contribution in slowing down the HIV epidemic over time.
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The results of the survey and interview methods propose that the HIV-related-stigma
have truly negative effect on HIV-positive young people’s overall health and life. They
appear in the form of neglect from representatives of educational and medical institutions,
limited future opportunities, and isolation. Nevertheless, there are support networks and
organizations working to fight stigma and discrimination towards people living with HIV.
Overall, the insights gathered underscore the importance of addressing HIV-related stigma
and implementing comprehensive strategies to support the mental health and well-being of
HIV-positive teenagers in Kazakhstan.

DISCUSSION

The research study has undertaken a comprehensive analysis of the impact of HIV-
related stigma on the mental health and overall well-being of HIV-positive teenagers in
Kazakhstan in 2023. In the literature review it was theorized that the stigma and bullying
related to HIV have a very negative effect on adolescents living with the virus. The findings,
derived from interviews and survey analysis, have revealed a multifaceted issue deeply
intertwined with socio-cultural factors: It has shown the dynamics of the discrimination
towards people with STIs in Kazakhstan and its role in the daily life of teens, specifically.
Understanding the intricate relationship between stigma and its consequences is paramount in
addressing the unique challenges faced by this vulnerable population. This expanded
discussion delves deeper into the complexities of HIV-related stigma, the implications for
mental health, resilience factors, limitations of research methods, and recommendations for
future research and interventions.

According to literature studying, Kazakhstan's landscape of public health has been
marked by the persistent challenge of HIV, particularly among adolescents. Despite efforts to
Improve healthcare services and raise awareness, stigma continues to cast a shadow over the
lives of HIV-positive teenagers, restricting access to their future opportunities and to care.
Historical perceptions of HIV, societal attitudes, and gaps in sexual education contribute to
the increase of stigma, exacerbating the vulnerabilities of this demographic. The lack of
comprehensive understanding and misconceptions surrounding HIV transmission further fuel
stigma, setting back efforts to combat the epidemic effectively.

The intersectionality of HIV-related stigma with various socio-demographic factors
underscores the complexity of its impact on adolescents' mental health and overall well-
being. Socioeconomic status, education, and family dynamics intersect with stigma, shaping
the experiences of HIV-positive teenagers in Kazakhstan. For instance, adolescents from
marginalized backgrounds may face compounded stigma due to existing societal prejudices.
Moreover, the fear of disclosure and social repercussions can deter individuals from
accessing essential healthcare services, perpetuating a cycle of neglect and even isolation.

To dive even further in exploring this problem, let’s review the results of research
methods.

The survey conducted as part of this research aimed to gauge the awareness and
perceptions of HIV-related stigma among the population of Kazakhstan. A total of 50
responses were collected from individuals with varying degrees of involvement in combating
HIV-related stigma, including those unrelated to the topic, volunteers, social workers, and
individuals living with HIV.



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

Among the survey respondents, a majority indicated limited knowledge about HIV
infection in their daily lives. This underscores the need for increased awareness and
education regarding HIV transmission and prevention strategies. Additionally, respondents
were asked to rate the awareness of the general public about HIV on a scale from 1 to 5, with
1 representing minimal awareness and 5 representing maximum awareness. The results
indicated a wide range of perceptions, highlighting the variability in public understanding of
HIV-related issues.

Furthermore, respondents were asked to suggest solutions to address HIV-related
stigma in Kazakhstan. Common themes that emerged from the responses included enhancing
education and awareness programs, improving access to healthcare services, and promoting
inclusivity and acceptance of individuals living with HIV. These insights provide valuable
perspectives on potential avenues for intervention and advocacy efforts to combat stigma
effectively.

In addition to the survey data, interviews were conducted to provide deeper insights
into the experiences of HIV-positive teenagers in Kazakhstan. Three individuals were
interviewed, including one HIV-positive teenager, one individual unassociated with HIV
stigma combat, and one volunteer from an HIV-stigma combating network.

The interview with the HIV-positive teenager revealed the profound challenges faced
In navigating stigma and its impact on various aspects of their life. They shared experiences
of judgment from medical staff and teachers, social isolation, and limited educational and
career opportunities due to stigma. Despite these challenges, they emphasized the importance
of support networks and the availability of healthcare services in Kazakhstan.

The interview with the individual unassociated with HIV stigma combat provided a
perspective of the need for improved education and awareness programs to combat stigma
effectively, emphasizing the role of societal change in fostering acceptance and inclusivity.

The interview with the volunteer from an HIV-stigma combating network emphasized
the role of organizations in providing safe spaces, psychological support, and advocacy for
HIV-positive individuals, highlighting the positive impact of such initiatives in combating
stigma over time.

The detrimental effects of HIV-related stigma on mental health are well-documented,
with implications ranging from heightened levels of anxiety and depression to increased
stress and social withdrawal. In Kazakhstan, the shame associated with HIV status has been
shown to contribute to higher levels of depressive symptoms, hopelessness, post-traumatic
stress disorder (PTSD) symptoms, loneliness, and low self-esteem among HIV-positive
teenagers. The pervasive nature of stigma creates barriers to disclosure and hinders
individuals' ability to seek support, exacerbating feelings of isolation and inadequacy.

Supportive social networks, education, and empowerment programs have emerged as
protective factors. These findings underscore the importance of holistic interventions that
address not only the individual but also the broader social need for mental health. By
fostering supportive environments and promoting resilience-building activities, interventions
can empower HIV-positive teenagers to manage stigma and achieve better mental health.

While this study offers valuable insights into the experiences of HIV-positive
teenagers in Kazakhstan, it is essential to acknowledge its limitations. The small sample size
of the survey and interviews may limit the generalizability of findings to the broader
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population of HIV-positive adolescents in the country. Additionally, reliance on self-reported
data introduces the potential for biases, such as social desirability bias or recall bias. Future
research endeavors should prioritize larger groups and employ diverse methodologies to
capture the complexity of stigma and its consequences better.

Moving forward, addressing HIV-related stigma in Kazakhstan requires serious efforts
at multiple levels. Research initiatives should prioritize understanding the unique experiences
of HIV-positive teenagers, considering the cultural factors that shape their realities.
Longitudinal studies could provide valuable insights into the directions of stigma and its
effects on mental health over time. Furthermore, interventions should apply a different
approach, integrating education, advocacy, and community-based support to combat stigma
effectively.

CONCLUSION AND FURTHER RESEARCH

In conclusion, HIV-related stigma remains a significant barrier to the well-being of
HIV-positive teenagers in Kazakhstan. By analyzing the complexities of stigma and its
implications for mental health, this research contributes to a better understanding of the
challenges faced by this specific population. Addressing stigma requires a multi-faceted
approach that includes policy changes and community engagement. By fostering
environments of acceptance and support, we can empower HIV-positive teenagers to live
fulfilling lives free from the burden of stigma.
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Abstract: Online media present both old and new ethical challenges for journalists
who must make decisions in an interactive, instantaneous environment that does not comply
with regulatory standards or guidelines. Currently, there is a tendency in journalism to merge
professional and citizen journalism. This means that mass communications arising within the
framework of social networks play an important role. They exist separately or together with
communication carried out through professional media. The media platform is facing new
ethical challenges due to the emergence of social networks. Codes of conduct for journalists
have been proposed all over the world. In fact, ethics is inseparable from journalism, because
journalistic practice focuses on a set of fundamentally ethical concepts: freedom, democracy,
truth, objectivity, honesty, privacy. Journalists describe society by itself. They convey
information, ideas and opinions, and they have a privileged role. They give practical form to
freedom of expression. If the proper role of journalism is seen as providing information, then
ethical issues focus on one issue: maintaining the quality of that information. In this article,
ethics in the media space from the side of social networks, where a new wave of modern
journalism is actively spreading, which has not been studied more deeply. A freer narrative
format distinguishes social media journalists from the traditional understanding of
journalism. In conclusion, to put in a leading position the indication of reliable sources,
regardless of the platform and the format used. The study considers media ethics as a case
study, interviewing media specialists and analyzing the experience of people working in the
media sphere.

Keywords: Online media; journalists; ethics; journalism; social networks; tendency;
sources; media sphere; ethical concepts; communication

Introduction

Ethics and responsibility in journalism and media stand as the cornerstone of a vibrant
democracy, weaving a tapestry of truth, accountability, and public trust. In an era where
information flows ceaselessly, journalism serves as the lighthouse guiding society through
the vast sea of knowledge. Rooted in integrity, ethical journalism illuminates the pathways of
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understanding, empowering citizens and holding those in power accountable. The symbiotic
relationship between ethics and responsibility forms the bedrock of journalistic integrity,
ensuring that the media remains a beacon of truth in a complex and interconnected world.

At the heart of ethical journalism lies an unwavering commitment to truth and
transparency. Journalists are not mere narrators of events; they are the custodians of reality,
entrusted with the vital task of distilling accurate information from the noise of the digital
age. Upholding ethical standards, they navigate the delicate balance between informing the
public and respecting individual privacy, ensuring that their reporting is both rigorous and
compassionate.

Responsibility in journalism extends far beyond the mere dissemination of facts; it
encompasses a profound obligation to society. Journalists are society's watchdogs,
scrutinizing the powerful, amplifying the voices of the marginalized, and challenging the
status quo. In fulfilling this responsibility, media organizations become the guardians of
public interest, shaping narratives that reflect the diverse tapestry of human experiences.

Yet, the digital revolution, while expanding the horizons of communication, has
ushered in a new era of challenges. The rapid dissemination of information on digital
platforms has blurred the lines between fact and fiction, giving rise to the menace of
misinformation and disinformation. Ethical dilemmas, such as safeguarding data privacy and
preserving journalistic integrity amid the cacophony of social media, have become
paramount concerns.

This paper aims to address and answer the following research questions:

- How has technological progress affected the adaptation of media ethics, in the
context of social media, in Kazakhstan?

By answering this question, social media users will have a better understanding of how
media ethics are changing and what the consequences may be. The purpose of this article is
to study the problems arising in the era of technological progress and dissemination of
information in social networks in Kazakhstan. The impact of technological progress on
ethical education due to the existence of such problems as censorship and misinformation.
Examining the importance of finding a balance between freedom of speech and the fight
against misinformation.

Literature review

In today's globalized world, journalism and the media play a crucial role in shaping
public opinion, influencing social discourse and reflecting cultural values. The ethical
responsibilities of journalists and media professionals have been the subject of extensive
academic research. This literature review summarizes the main points of articles.

Works addresses the urgent need for a more inclusive approach to universal ethical
principles in media and journalism. Their postcolonial critique emphasizes the importance of
understanding historical context, especially the impact of colonialism, power differentials
between nations, and indigenous perspectives. By emphasizing the influence of
postcoloniality and indigenous values on ethical decision-making, the article challenges
traditional Western-centric ethical paradigms. Study presents South Africa’'s Ubuntu and
India's Ahimsa as illustrative examples of how indigenous knowledge shapes global media
ethics, emphasizing the importance of diverse cultural perspectives.
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They emphasize the priority of service to society over commercial or governmental
interests, based on the sanctity of human life. Their proposed framework, based on universal
ethical principles such as human dignity, truthfulness and non-harm, transcends narrow
professional boundaries. This citizen-centered ethical approach serves as an international
benchmark for evaluating local media practices and formulating codes of ethics, emphasizing
the social sphere as the basis of journalistic responsibility.

Contribute to the literature by exploring the state and challenges of media ethics
education at colleges and universities in North America. Their comprehensive analysis
provides insight into the changing landscape of media ethics teaching. By examining the
goals, content, and key issues in media ethics education, the article sheds light on the
progress made and challenges that exist in integrating applied ethics into journalism and
mass communication programs. This article is a valuable resource for understanding the
practical aspects of ethics education in the context of journalism pedagogy.

Together, articles underscore the urgent need for a nuanced understanding of ethics
and responsibility in journalism and media. By adopting postcolonial perspectives,
acknowledging indigenous knowledge, and emphasizing citizen-centered ethics, scholars and
practitioners can navigate the complexities of the globalized media landscape. As media
continue to evolve, these insights offer valuable guidance in shaping ethical practices
appropriate to different cultural, social, and historical contexts.

In an ever-changing media landscape, the issue of social responsibility continues to be
a key and timely one. Recent controversies, such as the cancellation of RCTV in 2007 and
the debate over the BBC's Gaza appeal in 2009, highlight the need to define and regulate
social responsibility in the media. This research article addresses this issue and aims to
uncover the concept of social responsibility through theoretical grounding and practical
examples. A comprehensive understanding of the nuances of social responsibility in the
media provides a basis for the development of effective media laws. It emphasizes that the
definition of social responsibility transcends normative frameworks, recognizing the
contextual complexity of media ethics. Through real-life examples, the study demonstrates
the tangible impact of media actions on audiences, highlighting the ambiguity of media
ethics issues and emphasizing their resolution on a case-by-case basis.

In addition, Ward's book [1] Routledge. makes a significant contribution to the debate
on media ethics in his comprehensive book. This work is an in-depth study of media ethics in
the context of the contemporary media revolution. Book presents an ethical framework
adapted to a changing media landscape encompassing both mainstream and non-mainstream
media, including social media platforms and bloggers. Rethinking traditional notions of
journalistic truth-seeking, objectivity, and harm reduction, Ward navigates the ethical
challenges posed by the proliferation of images in the visually saturated public sphere.
Importantly, Ward also outlines the contours of a future system of media ethics suitable for
"new mainstream media" and incorporates cosmopolitan principles for a global perspective
on media ethics.

Incorporating these studies into the broader literature on ethics and responsibility in
journalism and media enriches our understanding of the complexities inherent in the field. As
media ethics continues to evolve, these contributions offer valuable insights for scholars,
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practitioners, and policymakers in defining ethical practices in an increasingly diverse and
interconnected global media landscape.

The proliferation of social media and online platforms such as Facebook and Twitter
have transformed communication, impacting both personal and professional spheres.
Journalists use these platforms to disseminate news, but this transition raises ethical
challenges, particularly in balancing personal expression and professional integrity within
character limits, such as 140 characters on Twitter.

In the UK, events such as the phone call scandal and the Leveson Inquiry have led to
significant changes in press regulation, affecting not only print media but also broadcasting.
The emergence of online news services and social media has created new ethical dilemmas,
highlighting the need for specialized resources in journalism ethics training. This review
emphasizes the importance of region-specific materials in shaping ethical thinking among
journalism students and practitioners, taking into account differences in legal frameworks
and cultural contexts.

In addition, Price, Sanders, and Wyatt [2] and Tusinski Berg [3] examine the relevance
of journalism ethics in the face of economic, technological, and social upheaval. Taken
together, these works highlight the relationship between personal ethics, societal issues, and
emerging challenges, emphasizing the importance of ethical awareness in both journalism
and business education. Society's heavy reliance on digital media reinforces the urgency of
addressing these ethical issues, shaping the future of journalism and ensuring that ethical
standards are relevant and adaptable in an ever-changing digital landscape.

In his contribution to the Handbook of Journalism Studies, Ward [1] discusses the
ethical standards and responsibilities that journalists must fulfill. He discusses the importance
of accountability, accuracy, and transparency in journalism. Ward draws attention to the
changing landscape of journalism in which digital media and social platforms pose new
ethical challenges, such as those related to online harassment and the spread of
misinformation. The chapter also touches on the ethical dilemmas journalists face when
covering sensitive topics or dealing with confidential sources.

Singer and Ashman's chapter in the Handbook of Media Ethics focuses on ethical
issues specific to online journalism. It examines the transition from traditional journalism to
digital platforms, emphasizing the importance of accuracy and transparency in the online
sphere. The authors discuss issues related to citizen journalism, user-generated content, and
ethical challenges in a rapidly changing and interconnected digital environment.

Ethics and Journalism in Central Asia: A Comparative Study of Kazakhstan,
Kyrgyzstan, Tajikistan and Uzbekistan [4] presents a comprehensive analysis of ethical
issues specific to journalism in Central Asia. The study focuses on the historical and cultural
context of the region, shedding light on common problems of ethical behavior, including the
dissemination of false information, bribery and a general disregard for professional ethical
standards. The authors critically examine the ethical attitudes and practices of journalists in
the region, highlighting the impact of these practices on a potential democratization process.
Within a theoretical framework, the authors discuss the importance of normative social
responsibility theory, which serves as a lens for understanding the role of journalism in the
public interest.
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They highlight contextual factors contributing to widespread ethical behavior,
including restrictions on freedom of expression, limited access to information and financial
constraints. By conducting in-depth interviews with 24 journalists from four Central Asian
countries, the study gained valuable insights into the causes of ethical problems faced by
journalists in the region [5].

The findings highlight the urgent need for reform in the journalistic environment in
Central Asia, emphasizing the importance of adhering to professional standards and ethical
norms. The article makes a significant contribution to the existing literature on global media
ethics by offering a unique perspective on ethical dilemmas specific to the Central Asian
context.

Moreover, it emphasizes the need for a fuller understanding of the complex interplay
of cultural, political and socio-economic factors shaping journalistic practice in the region.
Overall, the article makes a critical contribution to the field of media studies by emphasizing
the seriousness of ethical violations and their implications for the democratic process in
Central Asia. It emphasizes the importance of increasing transparency, accountability and
integrity in journalism, which contributes to public trust in the media. Further research in this
area could focus on possible strategies to improve journalistic ethics and develop a culture of
integrity and professionalism in Central Asian media.

Ethics principles and credibility of journalists

At Astana Media Week 2022, media trainer Yesengul Kankyzyzy highlights four key
principles of media ethics, which, in her opinion, are fundamental for professional journalists
and media workers [5].

The first and most important principle is honesty. Journalists are obliged to be honest
before their readers, listeners and viewers. They are responsible for the accuracy of the
information they provide. Yesengul Kenakyzy gives an example of a case when a journalist
from the New York Times created an article based on data from other sources without
directly interviewing the family of a dead soldier. This demonstrates a gross violation of
ethical standards, emphasizing the importance of honesty in journalism.

The next principle that the media trainer raises is avoiding harm through media.
Journalists should be circumspect and not create content that could negatively affect the
participants in a story. She points to the example of a video clip from the TV programme
"Astarly Agigat”, where a mention of a child resulted in a negative comment that damaged
the child's reputation. Journalists need to be aware of the possible consequences of their work
and avoid creating content that could harm the people in question.

The third principle that Yesengul Kankyzyzy emphasizes is respect for the
confidentiality of personal information. She emphasizes that in Kazakhstan, journalists often
violate this principle by publishing personal data about well-known personalities without
their permission. This is a violation of privacy and human rights to confidentiality, which is a
serious ethical offense in the media.

Last but not least, the principle of independence. Journalists should strive for
independence from external influences, reporting events and facts in an objective and
unbiased manner. However, as the media trainer notes, it is difficult to achieve independence
in Kazakhstan due to government funding of many media resources. This creates challenges
for journalists seeking objectivity and independence in their work.
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High standards of ethics in the media play a key role in building trust in journalists and
their professional reputation. Adhering to the principles of integrity, avoiding harm,
respecting confidentiality and striving for independence are integral to responsible
journalism, which contributes to building trust in the information space.

Media ethics and issues of trust in journalists are complex and multifaceted topics in
today's world of information. In his presentation "Media Ethics, New Ethics, Trust: Norms of
New Times", Phd Moldiyar Ergebekov raises important reasons explaining the lack of trust
in journalists in our time [6].

The first reason highlighted by the author is related to liberalism. Journalism, being a
product of industrialism and liberalism, includes the ideals of freedom of speech and freedom
of the press. Under the slogan Laissez-faire, which can be translated as "let's get it done/let's
get it through", liberalists hold the belief that unrealistic and erroneous views are rejected by
society. They believe that conditions of free competition help to separate true information
from false information. However, with the development of technology and the emergence of
social media, free speech has become a tool to spread not only the truth but also many false
distorted facts.

The second reason cited by the author is the phenomenon of post-truth. Post-truth,
which emerged as a result of postmodernism, implies the rejection of the idea of a single
truth. Instead of believing in one truth, there are multiple truths interacting and competing
with each other. This approach leads society to be confronted with different points of view
and interpretations of events, which makes it difficult to trust information sources.

The third reason highlighted by the author is digitalization. The development of new
communication technologies has transformed the way information is produced and
disseminated. Journalists have become active participants in this process, using technology to
create interesting content and taking journalism into a new dimension. However, with the
emergence of Big Data, journalists have access to more information but also face the risk of
manipulation, including the faking of photos, videos and audio content. This has increased
the spread of misinformation and undermined trust in news sources.

All these reasons point to the complexity of contemporary media ethics and the need to
discuss new norms and standards for journalism. Developing critical thinking and media
literacy are becoming key skills for audiences to distinguish truthful information from
manipulation and misinformation. Only through education and informed consumption of
information will society be able to meet the challenges facing the media in today's world and
restore trust in journalists and their work.

The overall conclusion is that media ethics today encompasses much more than simply
conveying truthful information and maintaining objectivity. It includes setting standards for
editorial ethics or applying existing standards, and requires a broad understanding of media
ethics.

Methods and Materials

Today, media ethics is also linked to the protection of human rights, the support of
science and education, public health and environmental sustainability. Issues related to this
field concern not only media professionals but also every citizen in a democratic society.

Thus, media ethics plays an important role in shaping the information space,
emphasizing the responsibility of all actors in society for the quality and reliability of
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information, as well as for upholding core values such as human rights, science, education,
health and the environment.

Sabina Abatova, media expert and founder of TREND BURO, comments:

"Media ethics in the digital world is a relevant and important topic that requires serious
discussion and consideration. With the development of digital technologies and the Internet,
media have become an integral part of our daily lives. Media are no longer just information
intermediaries, but have become active participants in shaping our worldviews, values and
socio-cultural changes.

Media in the digital world have a huge impact on how we understand the world and
ourselves. They create "reality” for us, and this raises the fundamental question of how
objective and neutral they are. In the digital age, where algorithms and personalized content
play an important role, there is a danger of "filter bubbles" where people find themselves
surrounded by information that confirms their existing views and beliefs.

The philosophical side of media ethics is also concerned with the question of freedom
of expression and the value of truthful information. How to strike a balance between freedom
of expression and the fight against misinformation? What compromise can be found between
protecting privacy and collecting data for marketing and analytical purposes?

Media ethics already raises questions about power. Who controls information and what
are the motives of those who own the media? What are the consequences of media
consolidation and monopolization of information sources?

Ultimately, media ethics in the digital world calls us to reflect on how we interact with
information, how it affects our consciousness and culture, and our greatest challenge is to
balance freedom, responsibility, and human values in this new age of information exchange"

The New Media Forum [7] brought together representatives of new media - bloggers
and influencers, authors and producers of digital content, government officials and investors
- to discuss topical issues, identify contemporary challenges and assess their impact on
Kazakhstani society. "New Media Ethics in the Digital Space" was one of the topics
discussed at this forum.

Nikita Shatalov, author of the channel "Shatal” and deputy of the Majilis of the
Republic of Kazakhstan spoke about why the issue of new ethics is relevant. We live in a
rather complex communication time. This is due to the fact that the communication
environment itself has become very complicated. Previously, the state had a monopoly on
information, especially in the post-Soviet space. Now we live in an era when even traditional
and online media are not the only source of information. Now everyone forgets, but | will
remind you that we lived in a pandemic, many people remember such a thing as “infodemia”,
when we found ourselves in a situation of complete misinformation. When they said there
was a virus, it was being sprayed through the air. We found ourselves in a similar situation in
the vaccination campaign. And I, as a participant in the civilian headquarters to promote
vaccination, was almost one of the first to see this. And the third point is about the current
political situation. A lot of people are not getting their information from the media or even
from some Instagram account that is personalized. Sources are slowly shifting to anonymous
sources, whether it's telegram channels. And all of this raises both governmental and ethical
issues. The first is where we now have the boundaries of censorship. At the time of the
pandemic, we saw that state censorship was badly needed, but the state did not have the
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technical capacity to provide it. The second thing is where we have the boundaries of ethics
and interaction between different channels of communication. Previously, when there was a
limited flow of news coming from about 5-10 different channels, be it newspapers or
television, it was roughly clear even how to verify information, who to refer to. At the
moment, ask any person, he will have about 50 channels that he reads. Recommendations in
instagram for these reels, there are tiktok and how to regulate this sphere, how to approach it
Is a very non-trivial question. There used to be a journalistic community with its own rules,
its own internal regulations, how to verify information, who to refer to, the two-source rule,
the rule of anonymous sources. So now these rules don't exist and unfortunately, admit that
the way the whole communication environment has changed has had a very bad effect on the
media itself.

Screaming headlines are half the problem but the fact that we do not get enough
information from one text from one material because the media is focused on the number of
views, on "hype". And it creates public problems, because we do not live with the actual
agenda, we do not live with the question of how to increase the income of the economy. The
public typically has faith in news on national channels and in materials from major
newspapers, but unfounded and frequently rude statements made by presenters of certain talk
shows on radio and television, or attention-grabbing headlines from tabloids, cannot inspire
any confidence [1]. We live in a situation when someone says something wrong, the wrong
stars are going to come to Kazakhstan and so on. This agenda unfortunately becomes very
easy to manage because one scandalous case and 3-4 days of general discussion in social
networks are provided. Although the problems of the quality of people's lives directly go to
the background.

In 2021, Internews conducted a USAID-supported study of media consumption and
media literacy in three countries - Kazakhstan, Uzbekistan and Tajikistan (Figure 1). The
study consisted of two parts: media consumption and media literacy. In the first part, the
authors studied sources of information, availability of media devices and the ability to use
them, content preferences, trust in media, and more. For example, in Kazakhstan as of 2019,
television is now ranked third (30.4%) after social media (45.7%) and websites (42.8%) as
the top source of information.

The main sources of information about life in the country for respondents are social
networks (45.7%) and websites (42.8%). Respondents also learn about life in the country
both through television (30.4%) and through communication with relatives, friends,
acquaintances, work colleagues (22.1%). Print media as a source of information was named
by 6.5% of respondents, radio as a source of information about life in the country was named
by 3.9% of respondents [8].
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Figure 1. Internews research 2021

Ruslan Sultanov. Head of Kazakhstan's Institute of Economic Research.

In our information age, society's attention is attracted by bright, loud headlines, often
instead of careful analysis of facts and reflection. It is easy to believe in information bombs
that explode before our eyes, creating an emotional reaction but depriving us of a deep
understanding of the situation. We become victims of manipulation, allowing ourselves to be
manipulated by mass opinion and sensationalized claims, without critical reflection on the
facts presented. People have lost or do not have the critical thinking and analyzing skills to
resist this influence. We need to be able to read between the lines, analyze sources, and build
our own opinions based on verified facts. This will allow us to make informed decisions
without being influenced by information manipulation.

Results

Journalists and media professionals face a variety of obstacles in Kazakhstan's
changing digital environment, which influences their ethical decisions and professional
conduct. These issues are complicated and have multiple facets, all of which add to the
ethical conundrums that media practitioners in the digital age face. Five major themes that
capture the complex ethical issues present in Kazakhstan's digital media landscape are
identified by this study:

Blurred Boundaries Between Personal and Professional Communication.

For bloggers, influencers, and journalists, social media sites and other online platforms
have made it easier for personal and professional communication to collide. This occurrence
poses moral questions about how to strike the right balance in character constraints and
unofficial online places between professional integrity and personal expression. For media
workers, traversing this hazy line presents a basic moral conundrum that necessitates a
rigorous evaluation of their methods in order to preserve moral integrity.

The Effects of Sensationalism and Information Manipulation.

Information bombs and sensationalized assertions abound on the internet, drawing
people’s attention frequently at the price of critical fact-finding. Sensationalism has overtaken
critical thinking and analytical abilities in the audience by influencing public perception and

166



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

emotional reactions. According to Craft [9], excellence in journalism is generally linked to
behaving in accordance with professional ethics. This study expands on recently published
research on journalistic ethics conducted worldwide. Studies on the ethical challenges of
algorithmic journalism [10], organizational ethics in the news media [11], transparency and
ethics in journalism and journalists who work in public relations as a second job [12] are a
few examples of recent research on the subject. The ethical ramifications of sensationalism,
disinformation, and manipulation are a challenge for journalists and media professionals,
who highlight the importance of encouraging media literacy and critical thinking among the
general population.

Redefining the Boundaries of Censorship and Regulation

As communication has changed, so have the sources of information; internet platforms
and anonymous sources like Telegram channels have replaced traditional media. This change
raises moral concerns regarding the control of various communication channels and blurs the
lines between what constitutes censorship. It is difficult for journalists and media companies
to confirm facts, uphold moral principles, and adjust to a world without conventional
journalistic norms. This is the first regional research of journalism ethics in Central Asia,
covering the corrupted media of the Soviet era and post-Soviet era in Kazakhstan,
Kyrgyzstan, Tajikistan, and Uzbekistan. Since the media is essential to a transparent and
democratic government, it is critical that journalists uphold ethical standards so that the
public may trust them to provide accurate information when making critical decisions. A lack
of clear norms makes ethical quandaries more likely, which calls for a review of regulatory
frameworks and journalistic practices.

Changes to Societal Agendas and Public Discourse.

The emphasis on sensationalism and hype-driven content in digital media changes
societal agendas by drawing attention away from important concerns like economic growth
and quality of life improvements. Public discourse is dominated by scandalous cases and
controversies, which eclipse important socioeconomic issues. This change highlights the
need for responsible journalism that addresses real societal issues and concerns and presents
a challenge to media organizations and journalists in stressing meaningful news over
sensationalism. The findings demonstrated that, while primarily found in developing nations,
journalists in Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan face similar ethical
dilemmas related to accepting bribes, selling news, extortion, and gifts [13]. Even in
developed nations like Germany, however, some journalists remain oblivious to dubious
practices, while others are "more or less committed to advocates of questionable practice"
[14].

Requirement for Ethical Education and Adaptability.

Journalists, influencers, and the public at large must receive thorough ethical education
due to the difficulties presented by the digital media environment. Addressing the complexity
of the digital age requires flexibility and ethical awareness. In their digital interactions, both
consumers and media professionals need to learn how to critically evaluate information, spot
false information, and maintain ethical standards. Improving the standards of journalism in
these nations should also be partially the responsibility of journalism professors and trainers.
One example that Central Asian nations could adopt is that of Italy. According to Italy's
professional regulations, journalists must take ethics-related training courses. They are



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

required to accrue 60 credits every three years, of which 20 are related to professional ethics
[15]. Perhaps the professional practice of journalism in the area would be enhanced by a
similar policy. Furthermore, media companies need to adopt flexible ethical guidelines in
light of the rapidly changing landscape of digital media and new threats.

The landscape of digital media in Kazakhstan offers a wide range of ethical challenges.
It will take the combined efforts of media professionals, government agencies, academic
institutions, and the general public to address these issues. Kazakhstan can only successfully
traverse the complex terrain of digital media and maintain the moral principles that support
accountable, transparent, and responsible journalism in the digital era by working together.

Discussion

With the development of digital technologies, people are increasingly faced with
information that corresponds to their existing beliefs and opinions, which potentially limits
their acquaintance with different points of view. This phenomenon raises questions about the
objectivity and neutrality of the media in the digital age. Previous research has shown that
personalized content can reinforce existing biases, leading to the creation of echo chambers
where people are isolated from alternative points of view. While some argue that journalistic
ethics shouldn't differ from plumber ethics [9], journalism is one of the most “socially and
politically significant professions™ and impacts every member of society. The discussion
highlights the importance of addressing this issue to ensure a more balanced and informed
society.

Changing boundaries of censorship and ethical considerations in the digital
communications environment. The proliferation of various channels for obtaining
information, including anonymous sources and social media platforms, has complicated the
task of verifying information and compliance with ethical standards in journalism. Concerns
about the lack of clear regulations and the decline of traditional journalistic rules, such as the
two-source rule and the use of anonymous sources, echo previous studies that emphasized
the need to update ethical principles in the digital age. This discussion calls for a
reassessment of journalistic practices and ethical standards to adapt to the changing media
landscape. Furthermore, special resources are frequently available to journalists [16].
Because of their crucial role in supplying information to citizens and policymakers so they
can make political and other important decisions for society, journalists are consequently
frequently scrutinized for ethical transgressions [17].

The prevalence of sensational statements and manipulation of information in the
digital age leads to a lack of critical thinking skills among the public. This observation is
consistent with existing research in the field of media literacy, which suggests that improving
critical media literacy skills may enable people to distinguish reliable information from
misinformation and manipulation. The importance of media education initiatives aimed at
developing critical thinking and analytical skills among the public to counteract the impact of
sensational content.

The ethics of the media in the digital space emphasizes the urgent need for integrated
solutions. Solving problems related to filtering information, developing communication
channels and manipulating information requires a multifaceted approach. Professional ethics
play a crucial role in distinguishing journalism from public relations and advertising. This
approach should include media literacy programs, updated ethical guidelines for journalists
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and content creators, as well as a regulatory framework that promotes transparency and
accountability in the field of digital media [17]. By solving these problems together, society
can contribute to the formation of more informed, critically thinking and responsible digital
citizens.

Conclusion

The research explores the challenges posed by the digital age, specifically focusing on
media ethics and information dissemination in the context of social networks in Kazakhstan.
The study delves into the impact of rapid technological progress on media ethics, discussing
issues related to objectivity, neutrality, censorship, and the proliferation of misinformation. It
emphasizes the need for a balance between freedom of expression and combating
disinformation while highlighting the importance of critical thinking skills in navigating the
digital landscape. The digital revolution has transformed communication and information
sharing, giving rise to filter bubbles, where individuals are exposed to information aligning
with their existing beliefs. This phenomenon raises concerns about the objectivity of mass
media and public perception. The study underscores the challenges arising from anonymous
sources, lack of verification, sensationalism, and misinformation, diverting attention from
crucial societal issues. To address these challenges, we advocate for innovative solutions,
reevaluation of ethical standards, and revision of media legislation. We stress the
significance of promoting responsible journalism, media literacy, and critical thinking skills
to empower individuals in discerning trustworthy sources and making informed decisions.
The research findings underscore the pressing need for collaborative efforts between
governments, media organizations, and civil society in establishing ethical principles for the
digital media landscape. By prioritizing media literacy programs and responsible journalism,
society can mitigate the negative impacts of information overload and manipulation.
Implementing these measures will foster a culture of transparency, accountability, and
integrity in media, preserving democratic principles in the digital age. The study highlights
the importance of collective commitment to ethical practices, ensuring the reliability and
informativeness of the digital information ecosystem, and promoting the well-informed
citizenry essential for a thriving society.
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Sustainable Development Goal 4 (SDG 4) emphasizes the importance of inclusive,
equitable, and quality education and the promotion of lifelong learning opportunities for all.
This goal is fundamental for creating a sustainable and equitable society, as education not
only enriches the lives of individuals but also fosters economic growth and social progress.

Education plays a critical role in breaking cycles of poverty and inequality. Globally,
access to quality education enables individuals to gain the skills, knowledge, and confidence
needed to participate fully in society and secure better job opportunities. SDG 4 aims to
ensure that by 2030, all youth and a substantial proportion of adults achieve literacy and
numeracy. It also emphasizes the need for safe, inclusive, and effective learning
environments and a substantial increase in the number of qualified teachers.

Despite global progress, significant challenges remain. According to the United
Nations’ Sustainable Development Goals Report 2024, progress toward achieving SDG 4
has stalled in many regions due to several interconnected factors, such as the long-term
impacts of the COVID-19 pandemic, geopolitical conflicts, and economic disparities. Only
about 17% of SDG targets are currently on track globally, with education outcomes being
notably affected by these setbacks (United Nations, 2024).

Sustainable Development Goal 4 (SDG 4) aims to ensure inclusive and equitable
quality education and promote lifelong learning opportunities for all (United Nations, 2015).
Media technologies, encompassing digital platforms, mobile applications, and social media,
have become pivotal in transforming educational access, enhancing learning experiences, and
fostering global collaboration in education. This essay explores the various roles that media
technologies play in advancing SDG 4, focusing on access to education, improved learning
outcomes, and capacity building.
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One of the primary ways media technologies contribute to SDG 4 is by expanding
access to education. In many regions, particularly in developing countries, traditional
educational infrastructure is inadequate to meet the growing demand for quality education.
Digital media technologies provide alternative pathways for learning, enabling learners to
access educational resources anytime and anywhere. Online learning platforms such as
Coursera and Khan Academy offer a wide range of courses that learners can engage with at
their own pace (Koh, 2023). This flexibility is particularly beneficial for marginalized
groups, including women, rural populations, and those with disabilities, who may face
barriers in accessing traditional educational settings (Dahl, 2024).

Moreover, mobile technologies play a significant role in bridging the education gap.
With the proliferation of smartphones, educational content can be delivered through mobile
applications, enabling learners in remote areas to access quality educational materials
(Nguyen & Hoang, 2022). For example, initiatives like the African Virtual University
leverage mobile technology to provide distance learning to students across the continent, thus
enhancing educational accessibility (Zhang et al., 2023).

Media technologies also contribute to improved learning outcomes by enhancing the
teaching and learning process. Interactive digital tools, such as educational games,
simulations, and multimedia resources, engage learners more effectively than traditional
methods (Gee, 2022). These tools cater to diverse learning styles and preferences, promoting
deeper understanding and retention of knowledge (Hattie, 2023). For instance, studies have
shown that the integration of multimedia in classrooms can significantly enhance students'
motivation and performance (Mayer, 2022).

Additionally, social media platforms facilitate collaborative learning experiences,
allowing students to connect with peers and educators worldwide. Through platforms like
Facebook, Twitter, and educational forums, learners can participate in discussions, share
resources, and collaborate on projects, fostering a sense of community and enhancing their
learning experience (Wang et al., 2023). This collaborative approach not only improves
academic performance but also prepares students for the globalized workforce by developing
their communication and teamwork skills.

Beyond direct educational benefits, media technologies play a crucial role in capacity
building for educators and institutions. Professional development programs delivered through
digital platforms equip teachers with the necessary skills to integrate technology into their
teaching practices effectively. For instance, the UNESCO Institute for Information
Technologies in Education offers online training for educators on using information and
communication technologies (ICT) in the classroom, thereby enhancing their teaching
capabilities (UNESCO, 2023).

Furthermore, media technologies enable educational institutions to share best practices
and resources, fostering collaboration and innovation in teaching and learning. Networks like
the Global Education Coalition, formed in response to the COVID-19 pandemic, leverage
technology to support countries in their efforts to ensure continuity of education (UNESCO,
2023). By sharing resources and expertise, these networks enhance the capacity of
educational systems to respond to challenges and improve educational outcomes.

Inclusive education for deaf children often involves multimedia displays, real-time
captioning, and technology that enhances communication. Tools like C-Print and live
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captioning provide real-time text translations of spoken language, helping deaf students
access lectures and classroom discussions (Ginsburg, 2023). Interactive boards and tablets
are increasingly used to present information visually, which is critical for students who rely
on sight (Myers, 2024). Furthermore, assistive technologies that incorporate sign language
translation, such as SignAll, are emerging, allowing deaf children to engage more fully with
their peers (Thompson, 2023).

Tactile learning materials and audio resources are essential for visually impaired
students, as they provide different modes of engagement. Tactile graphics enable spatial
understanding in subjects like geometry, while audio-based resources support comprehension
in a non-visual manner (Thompson, 2023). The implementation of high-contrast colors in
classrooms further aids navigation for children with low vision (Ginsburg, 2023). These
technologies not only facilitate learning but also promote social interactions among students
with varying abilities.

Blind children benefit from alternative resources designed to enhance their learning
experiences. Assistive technologies, such as refreshable Braille displays and tactile graphics,
are instrumental in teaching literacy and concepts (Johnson, 2022). Programs like the LEGO
Braille Bricks help make learning Braille engaging and interactive for younger children
(Smith, 2021). Additionally, audio-based resources and screen readers play a critical role in
providing access to digital content, ensuring that visually impaired students can participate
fully in educational activities (Johnson, 2022; Smith, 2021).

Moreover, training for educators is crucial to create a supportive learning environment.
Schools implementing high-contrast colors and tactile materials help visually impaired
students navigate their surroundings safely, thereby reducing barriers to participation
(Johnson, 2022). The integration of virtual and augmented reality technologies is also on the
rise, allowing for immersive educational experiences that engage all senses (Smith, 2021).

For mute children, various communication aids and technologies facilitate effective
expression and engagement in classroom settings. Alternative and Augmentative
Communication (AAC) devices, including symbol-based communication boards and apps
like Prologquo2Go, allow children to construct sentences and communicate their needs
(Anderson, 2024). These tools not only support verbal expression but also foster social
interactions with peers, enhancing inclusion in educational environments.

Incorporating training programs for teachers and support staff is essential for the
successful implementation of these technologies. Programs aimed at improving teachers’
skills in using AAC technologies effectively contribute to better outcomes for mute students
(Anderson, 2024). Furthermore, the use of virtual reality for educational purposes offers
innovative methods for mute children to participate in learning activities, bridging the
communication gap (Anderson, 2024; Ginsburg, 2023).

Overall, modern technologies and inclusive practices are pivotal in supporting the
educational needs of deaf, blind, and mute children. By fostering environments that are
accommodating and resourceful, educators can ensure that all students have equal
opportunities to learn, engage, and thrive.

Progress and Achievements in Kazakhstan

Kazakhstan, particularly its capital Astana, has made substantial progress toward
achieving Sustainable Development Goal 4 (SDG 4).
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Kazakhstan has prioritized digital transformation in its education sector under
initiatives like  «Digital Kazakhstan» (“Lludgposoit Kazaxcran”). This comprehensive
program aims to integrate advanced digital tools and educational resources into classrooms to
enhance digital literacy among students. By 2023, digital engagement among school-age
children had significantly improved, with approximately 66% of children aged 11-12 using
social media and digital platforms for educational purposes (UNICEF, 2023).
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The country has made notable strides in fostering an inclusive educational
environment. Around 60% of children with special educational needs (SEN) now attend
mainstream schools. This achievement reflects the government’s dedication to adapting
school infrastructure and training educators to meet diverse learning needs (UNICEF, 2023a;
UNICEF, 2023b).
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Teacher competence is essential for the effective delivery of quality education. In
2023, over 9,500 school staff in Kazakhstan participated in professional development
programs that focused on nutrition, health education, and modern teaching methods. These
initiatives not only improve teaching quality but align with SDG 4’s goal of increasing the
number of qualified teachers through continuous training (UNICEF, 2023).

In Kazakhstan, 66% of children aged 11-12, including those in Astana, have active
accounts on social media and other digital platforms, illustrating the significant penetration
of media technology in young demographics. This data underscores the need for robust
digital safety and literacy programs to ensure responsible usage (UNICEF, 2023). Internet
connectivity has been an essential focus, with efforts aimed at monitoring and improving
network speeds across educational institutions. Currently, over 70% of schools are involved
In programs that evaluate and address internet access challenges (UNICEF, 2022).

In 2023, more than 9,500 school staff across Kazakhstan participated in training
programs focusing on innovative teaching methods, healthy nutrition, and digital literacy.
Such training enhances teachers’ ability to integrate technology effectively in their
classrooms (UNICEF, 2023). Programs have also focused on equipping teachers with skills
in media literacy and the use of educational technology, ensuring lessons are dynamic and
inclusive (UNICEF, 2024).

Approximately 60% of children with special educational needs (SEN) are now
integrated into mainstream schools, reflecting concerted efforts to create inclusive
educational environments that cater to diverse learning needs (UNICEF, 2022). The use of
assistive technologies in schools has facilitated the participation of students with disabilities.
These technologies include digital tools for visual or hearing assistance and customizable
learning applications (UNICEF, 2023).

A pilot school nutrition program, conducted in collaboration with UNICEF, reached
over 8,300 students in Astana. This initiative aimed to ensure students receive balanced
meals and incorporates educational components about healthy eating (UNICEF, 2022). The
integration of health education into school curricula is vital for promoting overall student
well-being and addressing health disparities (UNICEF, 2024).

The integration of digital learning tools has been highlighted as a major development.
Media technology supports both remote learning and classroom instruction, promoting
continuity in education even during disruptions like the COVID-19 pandemic (UNICEF,
2023). Kazakhstan's strategic initiatives under programs like "Iudposoii Kazaxcran" have
boosted access to digital educational content, benefiting both students and teachers
(UNICEF, 2024).

Analysis of state educational programs has revealed an underrepresentation of girls
compared to boys, with gender-specific educational content featuring boys more
prominently. Addressing these gaps is crucial for creating an equitable learning environment
(UNICEF, 2022). In 2024, initiatives aimed at promoting gender equality in education have
been emphasized, aiming to foster an inclusive approach to educational content and practices
(UNICEF, 2024).

Social media analyses and surveys have shown that parental engagement in digital
education and school programs remains an essential aspect of effective educational reform.
Community involvement in school decision-making, however, is still limited and requires
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further development (UNICEF, 2023). Building stronger partnerships between schools and
communities is essential for creating supportive educational environments (UNICEF, 2024).
The digital divide remains a significant barrier to achieving equitable education in
Kazakhstan, particularly between urban and rural areas. In 2022, it was reported that while
over 80% of urban schools had access to reliable internet and digital resources, only about
50% of rural schools enjoyed similar access (United Nations Development Programme
[UNDP], 2022). This disparity hampers the ability of rural students to engage with digital
learning tools and resources, limiting their educational opportunities (UNICEF, 2023).
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Gender gaps in education programs persist in Kazakhstan, with girls often
underrepresented in STEM subjects and leadership roles within educational settings. In 2023,
a study revealed that girls comprised only 35% of students in technology-related fields,
indicating a need for targeted initiatives to encourage female participation in these areas
(World Bank, 2023). Addressing these gaps is essential for creating a more inclusive
educational environment that promotes equal opportunities for all genders (UNICEF, 2024).
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Limited community involvement in educational decision-making processes poses
another challenge. Research conducted in 2021 highlighted that only 40% of parents felt their
input was valued in school governance, reflecting a need for stronger partnerships between
schools and communities (UNESCO, 2021). Enhancing parental engagement and community
participation can lead to more responsive educational policies that better meet the needs of
students and families (UNICEF, 2023).

Despite the challenges, there have been notable success stories in educational
Initiatives across Kazakhstan. For instance, the "Digital Kazakhstan" program has
successfully improved access to educational resources, with 90% of schools in Astana now
equipped with digital tools and online learning platforms (UNDP, 2023). These
advancements have significantly enhanced the quality of education available to students.
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Fig. 5 - "Digital Kazakhstan" program

Data collected in 2024 indicates that school infrastructure in Kazakhstan has seen
substantial improvements, with 75% of schools reporting upgrades in technology and
facilities (Kazakhstan Ministry of Education and Science, 2024). This progress is crucial for
supporting modern teaching methods and enhancing the overall learning environment for
students.
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Public-private partnerships have also played a vital role in enhancing education in
Kazakhstan. For example, in 2022, a collaboration between the Ministry of Education and
various tech companies resulted in the development of interactive learning platforms that are
now being used in over 1,200 schools nationwide (World Bank, 2022). Such partnerships not
only provide financial support but also bring innovative solutions to the educational sector.

To address the digital divide and improve educational outcomes, enhancing digital
literacy programs is essential. By 2024, implementing comprehensive digital literacy training
for both students and teachers can empower them to effectively navigate and utilize digital
tools in their learning and teaching processes (UNICEF, 2024).

Expanding teacher training and professional development initiatives is crucial for
improving educational quality. In 2023, over 15,000 teachers participated in professional
development programs focused on innovative teaching strategies and digital tools, but
continued investment is needed to ensure all educators receive adequate training (Kazakhstan
Ministry of Education and Science, 2023).

Strengthening inclusion and accessibility initiatives will further support students with
special educational needs (SEN). As of 2022, only 60% of SEN students were integrated into
mainstream schools, highlighting the need for additional resources and training for teachers
to create truly inclusive classrooms (UNICEF, 2023). Ensuring that all students can access
quality education is essential for achieving SDG 4.

Conclusion

In conclusion, the journey towards achieving Sustainable Development Goal 4 (SDG
4) in Kazakhstan highlights both significant advancements and persistent challenges within
the education sector. The integration of media technologies has proven to be a powerful
catalyst for improving access to quality education, particularly through initiatives aimed at
enhancing digital literacy, teacher training, and infrastructure development. The increasing
penetration of digital tools in schools has facilitated innovative teaching methods, fostered
inclusive learning environments, and supported continuity in education amid disruptions such
as the COVID-19 pandemic.

However, critical challenges remain, particularly regarding the digital divide between
urban and rural areas, gender disparities in educational programs, and limited community
involvement in decision-making processes. Addressing these barriers is essential to ensure
that all students, regardless of their geographical or socio-economic status, have equitable
access to educational resources and opportunities. Additionally, concerted efforts are needed
to promote gender equality in education and enhance the participation of parents and
communities in shaping educational policies.

As Kazakhstan continues to implement strategic initiatives and leverage public-private
partnerships, it is imperative to focus on enhancing digital literacy programs, expanding
teacher training, and strengthening inclusion and accessibility initiatives. By doing so, the
country can foster a more equitable and high-quality education system that aligns with the
global commitments to SDG 4. Ultimately, ensuring inclusive and equitable quality
education for all will not only empower individual learners but also contribute to the broader
socio-economic development of Kazakhstan, paving the way for a more prosperous future.
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BBenenue

B ocHOBe Hay4HOr0 MHUPOBO33pPEHUS, HAYYHOH METOMOJOTHH W MHPOBO33PCHHS B
IITUPOKOM CMBICIIE, JIeKaT (QyHIaMEeHTalbHbIE KaTeropuu - IlpoctpancTBo, Bemectso,
Bpewms, [Isuwxxenue, Mudopmarius.

Ha ocHOBe MHTYUTHBHBIX MPEACTABICHHUM, KOTOPhIE MPUHUMAIOTCS 32 OOBEKTHBHYIO
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TaK:

(Bpewms + IlpocTpanctBo + Matepuanbhas Touka) - (Ckopocts, Y ckopenue) - (Cuina,
DHeprusi)

Onnako, Anrebpa DKOHOMHUKHM 3asBIsI€T 00 WIIIO30PHOCTH (TICUXOJIOTHYECKast
WJUTIO3US, 0OMaH) 3TUX MOHSITUH.

B wactHOocTH - AnreOpa DKOHOMHKH, YTBEPKIAE€T U JIOKa3bIBaeT, yTo Bpems kak
ANEMEHT (PU3UYECKOI PeaIbHOCTH HE CYIIECTBYET. DTO O3HAYAET, UTO COBPEMEHHAs (PU3HKa
onepupyeT (PaHTOMHBIMH (HE CYLIECTBYIOUIMMHU B PEATbHOCTH) MOHITUAMU M KOHUEILIUSIMHU
- 00beKTaMu UH(pOpMaIUH.

W cOOTBETCTBEHHO, TO YTO MPUHATO CUATATH HEONPOBEPKUMOW UCTHUHOW, SIBIIAECTCS
BCET0 JIMIIb OJHOW U3 OTPOMHOTO MHOKecTBa Monenen duznueckoi PeansHOCTH.

Anreopa Jxonomuku. Teopusi Beero.

["opuzont CobbiTuii pasnenser Beenennyro Ha aBe dactu - [Ipouuioe u byaymiee.

[IpocTass B cBOEW OYEBHUIHOCTU CXEMa MHUPO3JAHHUS, MPUBOJUT K KapJIUHAIbHBIM
n3MeHeHUsAM Bocnpusatusa Pusnueckon PeanbHocT. W KapauHanbHO, PEBOJIKOLIMOHHO,
YOPOLIAET PACCMOTPEHUE YPE3BBIYAHHO CIIOKHBIX TMPOIECCOB B €CTECTBEHHBIX U
I'YMaHUTAPHBIX cPepax AesTeIbHOCTH YeoBeKa - pu3nka, OM0norus, 5KOHOMUKA, (PUHAHCHI,
couuonorus, rncuxosorus. O0o61maer u popmanuzyet Bce chepsl mo3Hanus. OObEIUHSIET UX
B €AMHOE IIeJioe. A 3areM paszfeiseT Ha JBe AUCHUIUIMHBI - Dusuka (MojeaupoBaHUe
peanbHOcTH) U [To3HaBaemas peanbHOCTh (MHPOpPMATHKA).

Anre6pa DKOHOMHMKH aKCMOMAaTU3UPYET PsiJl MEPBUYHBIX KaTeropuii - [IpoctpaHcTBO,
BemectBo, X1, X2, X3 u3 KOTOPBIX BBIBOAATCS 00BEKTHI MH(pOpManuu: Bpems, CKOpoCTb,
YCKOpPEHHE, UMITYJIbC, CHIIA, SHEPTHUS.

Baxnenmee pazimmyue B METOIOJIOTHN 3aKIIIOYAETCS B CIEAYIOLIEM:
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CoBpemennasi ¢u3uka wuccieayer oObekThl PeanbHocTH, Kak 3-x MepHbie. U
IPOLIECCHI, B KOTOPBIX YYaCTBYIOT TPEXMEPHbIE OOBEKThI, KaK MPOIIECChI, MPOTEKAIOIIUE BO
BPEMEHHU.

AuireOpa IJKOHOMHMKHM pPacCMaTpUBACT 4YEThIpeXMEpHbIE (TIPOCTPAHCTBO-BPEMSI)
00BeKThl MaTepuu 1 Mpoiiecchl UX B3aUMOJICHCTBYS B MPOCTPaHCTBE X.

«Aneebpa IxoHoMUKU» Haxooumcs 6 paspabomke. Mamepuan kKoppekmupyemcs,

OONONHAEMCH.
AHHOTAIMS
. Pazneasier u popmasmsyer IloznaBaemoe u HenmosnaBaemoe
. Ycranasiausaer I'panuusl Ilo3naBaemoii PeanbHocT

[Ipeononenue rpaHUIbl HEBO3MOXKHO.

B ToM uuciie, HeBO3MOXKHO YCTaHOBUTH (DaKT BHEIIHETO YIPABJIEHUS CUCTEMOM.
. Onpeneasier Ilosnanme kak mnpouecc dopmaausanun Pusnyecko

PeanbHoCcTH

B Tom umcne ynpasnHser, nenaeT JUIIEHHBIM CMbIcia, BeipaxkeHue «HayuHnoe
MTO3HAHUEY.
. YrBep:xknaer - Bpems kak 23ieMeHT PDusuueckoil PeaabHoCcTH He

CylLIeCTBYET

CoBpeMeHnHas (pusuka onepupyer PaHTOMHBIMU TEPMUHAMH U TTOHSATUSIM:

- IepBasi MPOU3BOJIHASI IO BPEMEHU, CKOPOCTh

- BTOpasi NPOU3BOAHAS 110 BPEMEHH, YCKOPEHHE

- CHJIa

- IMITYJIbC (PU3MUECKOTO Tema

- DHEprus
. IMpennaraer moaesnb @usnueckoii peanbHocTu (I'mnoresa). O0bscHsIET

- IHBApUAHTHOCTh CKOPOCTHU CBETA

- KBAaHTOBBIE 3(PPEKTHI
. Paznensier u popmasmsyer nousatusa Mudopmanus u Marepus

- 00bexT Undopmaruu

- 00beKT MaTepun

. Yuupunupyer nousitue Bzaumoneiicteue 00bexToB Matepun
- 00beKT B3aumoneicTBus
. IIpenocraBiasier HHCTPYMEHTAPHH JJIS CO3JAHHUSI NMPOIrPAMMHBIX Mojejei

00bexkTOB U npoueccoB IlozHaBaemoii PeasibHOCTH:
- HEOpraHU4YeCKUe 00BEKThI M MPOIIECCHI UX B3aUMOICHCTBUS
- OpraHUYECKHE OOBEKTHI U MPOIECCHl X B3aUMOACHCTBHS
- DKOHOMUYECKHE O0OBEKThI U MPOIECCHl X B3aUMOACHCTBUS
- COIIMAJIbHBIE CTPYKTYPBI M TPOIIECCHI UX B3aUMOACHCTBUS
- KOTHUTHUBHBIE MPOLIECCHI
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. O0beauHsieT, yHUBEPCAIbHO, 00/12CTH MO3HAHUA

- pusuka

- Ouosorus

- SKOHOMUKH

- COIIMOJIOTHS

- TICUXOJIOTHS
. Pa3znessier 00/1acTH MO3HAHUS

- (pu3uka, MOJETMPOBAHKE TTPOIIECCOB MPOUCXOAAIIHX BOIM3M ['opr3oHTa
CoOpbITHit

- nH(opmatuka, nHbopMaIus, MOJTyUeHHAs B IPOLIECCe TO3HAHUS

O6bexTel Matepun, Undopmarnuu, BzanmoaeiicTBus 00pa3yroT 3aMKHYTYIO CUCTEMY
He cymectByeTr Monenu, ciocoOHOM BBIATH 3a TpaHulibl [lo3HaBaeMoit PeansHocTr

Hotanus

Onpeoenum psao nOHAMUIL, UCXO0A U3 UHMYUMUBHBIX NPEOCMABIEHUIL 0 HUX

Mamepuanvhulit 00vekm Amom, monexyna, baxkmepus, OpyCOK Memanid,e8enocuneo,
yenoegek, Conneunasa cucmema, Beenennas.
byoem  cuumamv  mHodICECMBO  8CeX  MamepuaibHblx
00bEeKmMO8 CcuemHviM U KOHeUHbIM Smi{sm;;i = 1,0}

Hugpopmauus 06 oovekme  Bca ungpopmayus 06 obvexkme, komopas Obvlia uzeecmud,
Mo2na ObIMb U3BECHA, BO3MONCHO CIAHEN U38ECMHOU

Iapamemp o6vexma Cobcmeennvie ceolicmea, Kauecmea 00vekma, ONUCAHUE
00beKma 6 MepMUHAX eCMeCmMBeHHbIX A3bIK08, 2paApuiecKux
CUMBONAX, — MAMEeMAmMUyeckux  GblpAdMCeHUsX,  S3bIKO8
nPOCPAMMUPOBAHUS U M.O.

Tepm Tepmun, epaguueckuti cumgon, cilo80, MHOICECMBO ClO8 U
m.0. Ob0veouHeHue mepmos8 U mepm 00beOUHeHUsT CHOB8A
byoem mepm

Cumeon » byoem ucnonvzosamv xax obo3naveHue 0O0ALULO2O UUCA,

KOMOpoe HA OAHHbIU MOMEHM A61Aemcsi HeOnPeOeleHHbIM.
Ilpu smom 6 OyOywem, Mmodxcem Oblmb oOnpedenén 0o
KOHKPEMHO20 3HAYEHUS UTU OCIAMbCA HeONPeOeIeHHbIM.,

Psan noHsTHH, W3OKEHHBIX B Marepuaje, HE COBIAJaeT C OOIIENPUHITHIMU
B3IUIS1AMHU, T.€. IEPEOTIPEAEIIIOTCS.
Hanpuwmep, B nousitue I'opuzont CoObiTHii, ABTOp BKJIQABIBAET APYTOil CMBICIL.
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R

OR OOnextuBHasg PeansHocTh. beckoHeuHOE, HE TTO3HABAEMOE, HE

dhopmanuzyemoe

AR ITo3snaBaemas PeanbHOCTB

Sys Cucrema. 'mnorernueckas Mmoaens Ou3ndeckoil PeanpHocTn

Groa23,. I'panb [lo3HaBaemon PeanbHOCTH

Gry [Ipeoionenrne HEBO3MOKHO

Grigs.. [Ipeononenne BO3MOKHO, HOCTpoeHneM Moienu

AE im Monaens [To3naBaemoit PeansHoCTH

Sm Marepus

A HNudopmanus

sA BemectBo. ATom Apucrorens ([leMokpuTa), riIOTETHUECKUI
MUHHUMAJIbHBIA 00BEKT AR

Hz ["'opu30HT COOBITHII («TEMHAsI MATEPUS» CUCTEMBI)

E3 EBkimnoBo 3-X MepHOe npocTpancTBo (vau N=1,2.3,...)

Ve KoHeunslit 00beM mpocTpaHCTBa E3

D, [IpeameTHas o0nacTh, ToKkanu3oBaHHbIM 00beM [IpocTpancTBo-Bpems-
Bemectso

sm O6bexT Matepuu

St duznueckoe Teno oovekra Marepuu, Crartyc

Am HNudopmarnmonHoe teno oobekta Matepuu

cL Bpewms cymectBoBanus o0bekTa Matepun

cLgun Bpewms cymiectBoBanusi o0bekTa Marepuu - CoiHiie

P; i —TbIi apameTp (CBOMCTBO) oObekTa MaTepuu

Re Peakrtop, o0bekT B3aumoericTBus

v OmnepaTop B3anMOJIeHCTBUSI, MPe0Opa30OBaHKE

CoBpemenHas ¢pusuka - pusunka Unro3nii

Martepuss «Heuto, uTo (hopMUpPYET OKpPYKaIOUIYI0 PEalbHOCTh, U3 YEro 0Opa30BaHO BCE
CyLIECTBYIOIIIEE B MUpeE», Bukumneaus

Bpemst «Heobpatumoe teuenne u3 Ilpommoro munys Hacrosimee B Bynymieey,
Buxunenus

Ha ocHoBaHuM CTOJIb PA3MbITBIX U HUYEM HE 000CHOBAHHBIX onpeuenennﬁ
BBIABUI'aI0TCH CCPLE3HBIC MUPOBO33PCHYCCKHUE U HAYYHBIC MTOCTYJIATDI

«3aKkoHbl Hayku He Oenarom pasnu4yus Mex0y HarpaseneHueMm «ernepéd» u «Hasald» 80 epeMeHu. Ho
cywecmsyrom o KpalHel Mepe mpu Cmpesibl 8peMeHU, Komopbie omsudarom 6ydyujee om npowsiozo. dmo
mepmMoOuUHaMmu4yeckasi cmpena, mo ecmb MmO Harnpae/ieHue BPEeMeHU, 8 KOMOPOoM e8o3pacmaem becrnopsidok,
ricuxosioeuyeckasi cmpesia — MO Harpas/eHUe epemMeHU, 8 KOMOPOM Mbl MOMHUM rpowrsioe, a He 6ydyuee;
KocMosioaudeckasi cmpesia — HarpasrieHue speMeHu, 8 KomopoMm BcerneHHasi He cxxumaemcsi, a pacwupsiemcs. 5
riokasar, Ymo ricuxosioeudeckasi cmpesia rnpakmu4yecku aKkgusasieHmHa mepmMoOuHaMu4ecKol cmpersie, mak 4mo obe
OHU O0IMKHbI bbimb HarpasieHbl 00UHaKo80o», - CmueeH XoKuHa.

HenoHnmaHnga CYLLHOCTMH NosHaBaemon PeanbHoCTH, npmnBoanUT K TOMY, 4TO COBpEMEHHAanA (bI/I3I/IKa
NPUHUMAET NapamMeTpbl USMEePEHNA (I/IHC*)OpMaLI,VIﬂ) BpPEMA, CKOPOCTb, YCKOPEHUE - KaK OG'beKTI/IBHyI-O peanbHOCTb.

184
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AnreOpa DxoHOMUKH - MoAenb [lo3HaBaeMoil PeanbHOCTH yTBEpKIAET:

Bpewmsi, kak kaTeropusi Gu3n4ecKoil peajbHOCTH He CyLIeCTBYeT

b 3
E*(x,y,2)
PeanbHocTb  MamepeHue (npolunoe)
|
i
[FRIRINN INDD]
HZ I #H = # 1 #H I g gl g o e
=t T 1 i _I LV!:_I_l;UII:!f.-I
2 "'L_-
o
1 1l o
1 I o
o+ !JI AL VT A[T I = P
1 = r'rJt =
H = FEARE
3 - -

‘s‘ FiENA

4

e
=

=
T Ay (x, v, 2) —_’IW = Ax/At |

e
]
L]
A

kA

XpOHOMETP
+ t: (= 0]

Nudopmanusa u Marepus

B kaudectBe npeamMetrHon obiactu D, Bo3bMeM KOHe4HbIM o0beM [IpoctpanctBo - Bpewms ¢
3aKJIFOYEHHBIM B HEM BemiectBom
D, =Vg*cLgy,

["'opu30HT COOBITHI pa3enseT NpeAMETHYIO 001acTh Ha JiBe yacTu - [Iponuioe u byayiee

€= Ny, xsA

Hz
{ At =0
o1
Marepus Bee BemectBo St cocpenoToueHo BHyTpH ropusonTa codsitus Hz
Hudopmanus danTomHubIe 00bEKTHI (husnUecKoi peansnoctu ampP, amF

«cymectBytomue» B [Iporwiom u Byaymem Hazosem Undopmanueit A

A>D UamP + UamF
sSm sm

185
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A E3
Mpowwrnoe Byayuiee
Hz:e =n.*sA
Vo —
i —Csun H smy: Sun @) smy: Sun -
T LT [ D B
O C SMyy, = amF i
| SA J
O C |sm;=amP+ 0 |
|
e
S
S
b

ia) ] iC X amP St amF: L i

\ L T J

\ O
. DL )
®
N~
~ C [smy, = amF + @ i
. () I
::1(3 |smi+1 =amP + 0 i C

L) e}
LH b

v g l l L J ®

t=0 toun = 0 ty At=0 tg cLoyn t
HzTopu3soHT cobbliTuit sAATom ApuctoTens Vy = constO6bem B G Bpewmsi cozgaHus LBpewmsi npeanonaraemoe

O0bexT Martepun

PaccmarpuBaeTcsi KOHEYHOE MHOXECTBO OOBEKTOB Marepun, pacroioXEHHbIX B

npeaMeTHOM 00s1acTu D,
Sm{sm;;i =1,0}

02
O0bexkT MaTepun 3anuMaeT 00beM B IIpocTpancTBo-Bpems
V., =V xAt
Vi=V=%0 06bEKT He cyllecTByeT
Vi =0xA4t 06BbEeKT He cyllecTsyeT

roe At ecTb Bpems cyllecTBoBaHUs o6bekTa MaTepun (4-X MepHblii 0GBHEKT)

[IpencraBum Bpems At kak t = [Ipouwtoe + Hacrosmee + bynyiee

WJIU B BUJIE «BEKTOpa» Bpems cymecTBoBaHus cL=pL+7rL+fL

186
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«YMHOXXHM» 00beKT Matepun Ha BpeMms cymiecTBoBaHUsST ~ sm x cL = sm * pL + sm * rL + sm * fL

Cocrosinns o0bexTa Matepuu

0 =sm(93,0,0) HEeBO3MOKHBIN 00beKT, Hy/ib-00beKkT Ilo3HaBaemoii PeaibHocTH

sm(d, St, @) HEW3BECTHBIN 0OBEKT

sm(amP, @, @) 00BEKT CYIIECTBOBA B MPOILIOM

sm(amP, St, @) O0OBEKT TMKBUAUPYETCS B TEKYILIUHA MOMEHT

sm(@, St,amF) O00BEKT CO3/1aeTCsl B TEKYIIUA MOMEHT

sm(@, 3, amF) 00BEKT BO3MOKHO OY/IET CYIIECTBOBATh

sm(amP,amF, St) 00BEKT CYIIECTBOBAJ, CYIIIECTBYET, BO3MOXKHO OyIeT
CYIIIECTBOBATH

sm(amP, @amF) 3aIMpeIIeHHOE COCTOSIHUE - OTPUIIAHNE HETIPEPHIBHOCTH
cymiecTBoBaHUs ((DEHUKC), a TAKXKE, BBUY 3alpeTa Ha COCTOSHUE
[Tokos

Orpunanne o0bexra Marepun ectb 00bekT UHpOpManun

am = Sm
IToacuer u cpaBHeHue: CPaBHEHHE, CIIO)KEHHE ‘+°, yMHOKEHUE HA YUCIIO U T.1.
- IPOMCXOAUT IO Tapamerpy P; € P
IIpeoOpa3oBanue U B3auMojelicTBUE npoucxoauT B Peakrope

AJuire0pa JKOHOMHKH paccMaTpuBaeT 4-X MepHbIe (IPOCTPAHCTBO-BPeMsi) 00beKThI
Matepuu 1 npouecchl UX B3aUMOAECTBHS B IPOCTPaHCTBE X

ITapamerpsbl 00bexkTa MaTepuu

MHO0XeCTBO BCEX TEPMOB, KOT1a-T100 CYIECTBOBABIINX, CYIIECTBYIOIIMX WA Oy TyIIHX

CYIIECTBOBATh, OOBEAUHUM B MHOKECTBO
T{term;;i =10} c A

MHO0X€CTBO YHCEN €CTh MOJAMHOXKECTBO MHOXKeCTBA T:{Z,N,R,C}c T C A

[TpumeM MHOKECTBO T CUETHBIM, T.€. CYIIECTBYET OMEKTUBHOE OTOOPAKEHUE PJICMEHTOB
MHO>XXECTBAa T B MHOXKCCTBO LICJIBIX YHUCCII T — Z

N cooTBETCTBEHHO MHOXXECTBO BCEX MOJAMHOKECTB MHOXKeCTBa T 0003HAYUM B (T)

Ha B(T) nocTtpoum cucteMy MHOKECTB
X{0,{X;;i =1,00}}
OTBEYAIOIINX TPEOOBAHUIO
1. Bce 3J1eMEHTHI TOAMHOXKECTBA X ; pPa3JIN4HBbI, Vi
2. TIOJIMHOKECTBO X; COJEPKUT MUHUMYM JIBa dJIEMEHTA,Vi, Hanpumep {0,1}
[Ipu 3TOM MOAMHOXKECTBA X; MOTYT MOMAPHO NEPECEKATHCHL.
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3a1a M MHOKECTBO HHBEKTHUBHBIX (DYHKIIUN P U3 MHOXKECTBA Sm B IMOJIMHOXKECTBA

MHOXeCTBa X
P(Sm) = X,P{P;;i = 1,00}

T.€. Vsm BBIIIOJIHACTCA
Alx; x € X;

Pi(sm){ g

(3! - cymecmeyem eouncmeennutii)

OyHK1IMIO P; ¢ 00JIaCTHIO 3HAYEHUH X; HA30BeM NMapaMeTpoM o0bekTa Martepun,
COOTBETCTBEHHO, 00J1aCTh 3HAYEHUI Ha30BEM HECYILIUM MHOKECTBOM IapameTpa P.

O0bexkT MaTepuu, 1JIsi KOTOPOro, sm{P; = @;VP; € P} ABJAETCS HEHM3BECTHHIM
00BbEKTOM.

JTO He 03HAYaeT, YTO 00beKT MaTrepuu He cylecTByer.

Ilpumep:  Obvexm sm;(Py, Py, P;) u 00vexm smy(Py, Py, P; = @), m.e. 00vekm smy, He umeem
napamvempa P .

Nudopmanuonnoe teso o0bexkra Marepuu

-

Paznenum Bpemsi CcyliecTBOBaHUS cL Ha n OJUHAKOBBIX OTPE3KOB C KOOPJMHATAMH IO OCH
BPEMEHHU:

188
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cL(ty,..., ty ..., t,) , TOE t;, - TEKYIIIUA MOMEHT BPEMEHHU

-

YMHOXHUM napaMeTpbl 00bekTa Matepuu Ha BpeMsl cL 10 MPaBHIIy YMHOXKEHUS MaTPHIL.
IIpuMeM MHOKeCTBO P KOHEYHBIM.

- Py %) Py
sm*cL=< : )*(tl---t,;)+<§>*1+< : )*(t;---tn)=
P @ P

Py Py @ Pl = Piy
(o +(;)+ S
Pmi =+ Pk g Phe - Pan
Py Py
amP =0+ ' Nudopmanus Hcropus
P m,1 n_"t,k
@
St =St + < : ) Marepus Nudopmarnus oTcyTcTBYET
%)
Pfk o Py
amF =0+ . Nudopmarus ®brouepc
P n-tt,k R mn

03
O6benunenne nadopmanuu o [Iponuiom u byayiem HazoBeM
Nudopmarmonnoe teno oobexkta Matepuu

Am = amP + amF
and:

Jlist mo6oro o6bekTa Marepuu, CripaBeJIUBO CIAEAYIONIECE BHIPAKCHHE

P1,1 pl—’kgpl*:k Pl,n
sm(Am,St) = St + . i :
Pm,l PT:l,kﬂPTtl,k Pm,n

IIpeoOpazoBanue MaTepuu

1. Bea Marepust Haxonutcest B ['Opru30HTE COOBITUM, KOTOPBIM XapaKTepU3yeTCs Kak:

€= Ny, xsA

Hz{" 02
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2. O6bem ["'opusoHnTa coObiTul A D; cocTaBisier:
|Hz| = Vg * ey, = Vg * (4t = 0)

3. Bce mpeobpasosanus V, Marepuu nnpoucxonsr B I'opusonre coObituii Hz

Vp (Vi k € N}:erJnsmi - SLrJnsmj;St(Sm) = const

4. KommuecTBo BCHICCTBa " CBA3aHHOI'O C HUM I[BI/I}KGHI/IH OCTAar0TCA HCU3MCHHBIM.

CocTosiHMe NOKOsI 3anpenieno, VD,

IIpousBenem pa3zonenue odaacTu D; (B IepBOM MPHUOJIMIKEHUH - TIOKPBITHE D))
D*{D;;i = 1,k}; D; N D; = B; Vi, j

Onement D; , k —Ttoro pa3ouenus HazoBeM OO0bekTOM B3anmonetictus - PeakTop

Re[V,V,AT]
F 3 ES
Hz:ie =n,* 54

Ve —

—H ~sun S TR . serg. o =
o=z | -
b_A — = = - I 1= = =

I =
r'}__ -
= o ST =
h : : ol - . =
i =
= =
~ o 1] =
d = =
- O -
o - - ®
g?ﬁbem B3 - B @

| | t— oo
v ¢ ¢ ¢ . >

t=0 tS:m 0 tk tk CL.S‘un
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O0beKkT B3aumoaeicTBusA. UepHbIH SIIUK

Re, O0beKT B3aUMO/AeiiCTBUSA o0bveM IIpoctpancTBO-BpeMs, B KOTOPOM, B TEUEHUHU
BpeMEHU AT NPOUCXOJUT B3aUMOJECHCTBHE OOBEKTOB
Marepunu.

Re popmasmsyer nonstue «Uepuoiii Ammk»
UCTHUHHBIN Re Hz D Re[V,V,AT = 0]
UHGpOPMALMOHHBIN Re Re[V,V,AT > 0]
V, npeodpazoBanue 00bexkT0B Matepuu
Re[V,V,AT]: (Q,X,Y) - (Q,Z) or (Q,X,Y)Re(Q,Z2)

DKCIUTyaTUPYEMbI€ OOBEKTHI
OOBEKThI, KOTOPbIE BOUIYT B COCTAB HOBBIX 0OBEKTOB COXPAHsIsSi CBOIO 1IETOCTHOCTh
JIukBUAMpPYEMBIE OOBEKTHI

N < <O

Co3naBaemMble OOBEKTBI
OCHOBHOE TOK1ECTBO peaKkTopa Re
Amg + Amy + Amy + Sty + Sty + Sty = AT + Amg, + St = Amgy + Amy + Sty + St

BE€IIECTBO, U CBA3AHHOEC C HUM JIBMKCHUE, COKPAIIATCH

Amg + Amy + Amy = AT + Amg, = Amy + Amy,

v

A V(x,$ =y=z)Volume
x,, S sm, Re:V smy
In(Q,X,Y) oute.2)
AT
smy, sm,,
x,S [ ' ‘
191 |
tl t2
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PeaxTop, apudpmernka

* Peaktop 3annmaet o06weM B [IpoctpancTBo-Bpems, 4-x MepHBbIi 00bEKT
* Peaktop paboTaeT B COOTBETCTBUU C 3aKOHOM COXPAaHEHUS BEIIECTBA

Re[Vp,, Ve, AT](Sm) — (Sm) CoOcTBeHHbIH peakTop obnacTu D,

0 = Re[V,V,AT](3,9,9) - (3,0) ITycroi peakrop, Hynb obnactu Dy,

1 =Re[V,V,AT](Q,X,Y) = (Q,X,Y) ToxaecTBeHHOE TpeoOpazoBaHUE (IBUKCHHE)
Re[V,V,AT](9,0,0) - (Q,2) 3anpenieHHbII peakTop

Re[V,V,AT](Q,X,Y) — (8,9) 3anpelieHHbIi peakTop

Re[V,V,AT = 0](X,Y,Z2) —» (Q,Z2) 3anpenieHHbIN peaKkTop

Onepanus komMno3uuusa ‘+’

Kommo3suius peakTopoB BO3MOXKHA TIpH yciioBud Re; (1 Re, # @
VAT

acCOLMAaTUBHOCTh (Re; + Rey) + Re; = Re; + (Re, + Reg)
HE KOMMYTaTUBHOCTH (B O0IIEM CTydae) Re; + Re, # Re, + Rey

Crnosxenuie IByX u 0ojiee peakTopoB OyAET peakTop Re; + Re, = Res :

CiioxxeHue peakropa ¢ MyCTbIM pEaKTOPOM Re; +0 =0+ Re; = Rey

MIPU ATOM Vs <V, +V,; AT; < AT, + AT,
OO0paTHbII peakTop [(Q,X,Y)Re(Q,Z2)]"* = (Q,Z)Re™1(Q,X,Y)

* HE JUIs JTIOOOTO PeakTopa CyIlIeCTBYET 0OpaTHBIN

CrnoxeHune peakTopa ¢ 00paTHBIM Re+Re 1 =(0Q,X,Y)Re(Q,X,Y) =1
Re 1+ Re=(Q,2)Re(Q,2) =1
CnoxeHue peakTopa ¢ €IUHUYHBIM

Re+1=(Q,X,Y)Re(Q,Z2) + (Q,X,Y)Re(Q,X,Y) He CyLIecTBYeT
1+ Re=(Q,X,Y)Re(Q,X,Y)+ (Q,X,Y)Re(Q,Z2) = (Q,X,Y)Re(Q,Z) = Re

Pesynbrat 00011 onepamnuu €CTh HOBBIH PEaKTOp, C HOBBIMH ITapaMeTpamMu.
Heusmennocts Marepuu 3ampelieHa.

AcconuaTuBHAas 1eNb PeaKTOPOB
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HekoTopoe MHOXECTBO pEakTOPOB, CBSI3aHHBIX 10  CIOXKCHHIO, O0pa3yroT
YIOPSIOYCHHYIO II€TIb, B CBOIO OYEpEllb, SBIIACTCS PEAKTOPOM (MHIEKC TMOKa3bIBaCT HOMEP
peakTopa B pa30MEHNN)

YRe; = Reyq
n

YactuaHOo-ynopsiioueHHOe 00BEeIMHEHUE IIETIeH, KOTOPhIEe 00pa3yloT CBSI3HBIN Tpad
10 CJIOKEHUIO, B CBOKO 0YEPE/Ib ABIISETCS pEAKTOPOM

Y2.Re; = Repimyq

mn

Cnucok aureparypsbi:

1. Kyp6anos O.U. - Anre6pa Oxonomuku. Moaens [loznaBaemoii PeanbHoctu. YacTth
1. OcHoBHBIE TIONOkKEHUS - 7 cTpaHul] - CBUIETENBCTBO O PETUCTPALMA aBTOPCKOTO MPaBa.
Pecnybnuka Kazaxcran, Ne50231 ot 7.10.2024
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YK 004.91
AjlirepuM AJIbYeHOBA
2-KypC MaruCTpaHThI
JLH. I'ymunieB ateigaarbl Eypasus yiITTBIK YHUBEPCUTETI
(Acrana K., Kazakcran)
Fouibimu skerexmni: Kapenxan H.

YBT-FA JJAUBIHJIBIKTA HA®PJILIK TEXHOJIOTHUSIJIAPABI KOJJIAHY

Anjgarna: Maxkanana ¥aTTeik OipeiHFai Tectiuieyre (¥bT) malbiHAbIK OapbIchIHIA
UQPIBIK TEXHOJOTUAJIAPIbI TUIM/I KOJJAHYAbIH 9lICTEMENIK HETi3lepl KapacThIpbLIabl.
Hudpabik kypamgap MeH miatdopManap OKYIIbUIAPALIH OUTIM JEHIeHIH apTThIpYyFa,
JNAWBIHIBIK TMPOIECIH THIMII Oackapyra >XKOHE YaKbITThl YHEMJIEyre MYMKIHJIK Oepei.
Makanana Ka3zakcrangarsl 1iaTopManapiblH —MYMKIHIIKTEpl TalJaHbIN, OJapJiblH
apTHIKIIBUIBIKTAPbl MEH KEMILULTIKTEepl capantanaabl. LIUQpiblK TexHonorusiap apKbUIbl
OKyIIbUIap ©3 OETIHIIE NalbIHABIK JKacall, HOTHXKeNepiH OaKbLIalm, 9JIC13 TYCTapblH aHBIKTAM
ananpl, ajl MyFagiMIep OKy TMpOIECIH OHTalIaHaslpyFa BIKNan ereni. [{udpasik
texHojorusapasiH ¥ bT-Fa nallbIHbIKKa KOCATHIH YJIeCl MEH THIMJIUIITT KOPCETIJIreH.

Kinr ce3nep: ¥bT, uudpasik TexHomorusap, 6utiM Oepy ruiardgopmanapsl, OHJIAWH
TeCTLIey, UHTEPaKTUBTI Tanceipmanap, iTest, Testter.kz, Bilimland, oky pecypcrapsbr.

Kipicne. Kazipri 6u1imM 6epy >kyiecinae nu@piblK TEXHOJOTHSUIAPIBIH POJI1 epeKIle
MaHBI3ABI OOJBINT OTHIP. OJEMIIK OLTIM Oepy Toxkipubeci aKmapaTThIK-KOMMYHHUKAITUSIIBIK
TEXHOJOTHSUIAPABIH, HWHTEPHETTIH JKOHE TYPJl DJIIEKTPOHIBIK KypalAapAblH KEHIHCH
KOJJAAHBUTYbIH ~KepceTilm OoThlp. JKaHa TexHoJorusuiapAblH OLIiM  ajdy MpoLEciHe
WHTETpaIMsUIaHybl OKY CamachlH apTTHIPYFa, OKYIIBUIAPABIH MOTHBAIMICHIH KYIIEHTYyTE,
coHali-ak OimiM Oepy KbI3METTEpIHIH KOJDKETIMAUIINH KaMTaMachl3 €Tyre MYMKIHIIK
Oepeni. bimim OGepy mnpornecinae HUGPABIK TEXHOJOTHSIAPAbl KOJAaHy OKYIIbLIapFa OKY
MarepuaiapblH 63 O€TiHILEe Hurepyre, MyrajgiMaepre THIMAL SICTEMENIK TOCUIAEp MEH
pecypcrapabl YChIHYFa, COHBIMEH KaTap OKY IMPOIIECIH OHTaWIaHABIpyFa MYMKIHIIK Oeperi.
Hudpaslk TeXHONOTHSIAPABIH KOJAAHBLUTYBl OUTIM Oepy MpPOLIECIH TOJBIKTA ©3repTyre
okenmi. Kazipae oky OapbIChiHIA MYFajdiMIEp TEK IJCTYpial cabak OepyMeH IIeKTeIMeEl,
OKyIIbUTapFa TUGPABIK Kypalgap apKbUIbl JKeKe gapa cabakTapibl YHBIMIACTHIpYFa
MYMKIHIIK anafbl. BupTyanasl oKy OpTajibIKTapbl, OHJIAWH KypcTap MEH TpeHaxepiep,
MOOUJIBAI KOCHIMIIAJIap OUTIM aly »>KOJIBIH JKEHULAETIN, OKYyIIbulapfa o3 OeTiMeH
AKYMBICTaHyFa MYMKIHAIK Oepeni. Lludpibik pecypcrap apKbulbl OKYy MaTepuaiiapbl TEK
MOTIHMEH FaHa IIeKTeIMeH, BU3yallIbl KOHTEHTTEP, HHTEPAKTUBTI TariChipMaliap MEH OWBIH
AJIEMEHTTEP1 apKbLIbI OKYIIBIHBIH O1TIMIH TEPEHIETYTe KOMEKTECE/I1.

Kazakcran PecnyOnukachiHbIH OU1iM Oepy kKyleciHeri HTU(PIAbIK TEXHOJIOTHSIIAPIbI
KOJIaHYIbl PETTEUTIH OipHellle 3aHAbIK KOHE HOPMATHUBTIK akTijaep Oap. OnapiablH 1MIiHJE
€peKIlie OPBIH allaThbIH Ky>KaTTapaslH Oipi — «bimim Typaney Kazakcran PecnyOinkachiHbIH
3anpl. by 3aHHBIH 6-0a0bIHIa O11IM O€py YUBIMIAPBIHBIH OKY YACpPICIHE aKMapaTThIK >KOHE
KOMMYHHKAIMSUIBIK TEXHOJIOTUSIIAP bl €HT13y MiHAeTI Oenrinenrex|1].
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¥bT-ra gallblHABIK Ke31HAEC HUQPPIBIK TEXHOJOTUSIIApAbl KOJAAHYIbIH MaHbI3bI 30D.
Kazakcranna ¥arTeiK Oipbinrail Tectiney (¥bT) 611im 6epy xylieciHiH 6acThl Ke3eHIepIHIH
O1pi OobIN TaObUTAABI. ByJT TECTTIH HOTHIKENIEPl OKYIIBUIAPIBLIH KOFAPFhl OKY OpHBIHA TYCY
MYMKIH/ITIH aHBIKTAUTBIH 0acThl KOpceTKim OonraHabIKTaH, ¥bT-Fa mallbIHABIKKA YJIKEH
KoHUT OemiHeml. JlaMbIHIBIK Ke31HAC OKYIIbIJIap TEK KIiTanTap MEH JOCTYpJll  OKY
MaTepuaIapblHa FaHa CYHEHIN KaiMmaid, MUQPIBIK pecypcTapibl MaiagaHy apKbUIbI TECT
TariChIpMaNapblH THIMJI 9pl1 KbUIAaM oOpblHAayFa yiipeHeni. CoHbIMEH KaTap, HHU(PIBIK
TEXHOJIOTHSUTAPABIH ~ KOJAAHBUIYBl  OKYIIbUIApFa  JMaWbIHABIK  MPOIECIH  JKaH-)KAKTHI
OakplmayFa, oJICi3 TYCTapblH aHBIKTayFa »oOHE OJIapAbl >KaKcapTy >KOJJIapblH Talyfa
MYMKiHTIK Oepeni. [ludpabik Kypanmap apKbpUTbl MaWbIHABIK OKYIIBUIAPABIH YaKbITHIH
YHEMJEYTe xKoHe OUTIMIEPIH HAKThl OaFrbITTa JaAMBITyFa MYMKIHAIK Oepei. MpIicaibl, OHJIaliH
TECTTEp MEH TPEHaXXEpJIep apKbLIbl OKYIIbUIAP 63 ACHICiliH Oarayian, KaXXeTTi TaKbIpbIIITapFra
KailiTa opallyra, oJCi3 TYCTaphlH JKaKcapTyFa MYMKIHIIK anajgel. AJ  MyFamimjaep
OKYIIBUTIAP/bIH HOTHKEJIEPIH MOHUTOPHUHT jKacay apKbUIbl Kail OarbITTa KOCHIMIIA KOMEK
KOPCETY KEpeKTIrH aHbIKTaiael. byn OumiM  Oepy MpoIeciH aBTOMATTaHIBIPY MEH
OHTAMNAHJBIPYABIH Oip Oemiri Oomnbim  TaObuIagbl. CoOHBIMEH  Kartap, IUGPIBIK
TEXHOJIOTHSJIAPIBIH THIMJILIIT TeK OKYIIbIIAP YIIiH FaHA eMec, MyFalliMJIep YIIIH JIe alKbIH.
Onap 63 )KyMBICBIHJIA TYPJI1 TUIaTgopMaap MEH pecypcTap/ibl KOJIIaHy apKbLIbl cabaKTap/ bl
KBI3BIKTBI 9p1 THIMJI €TII ©TKI3€ ayajpl. MyFaaimMep YIUIH apHaibl JalbIHAAIFaH HUQPIBIK
o/licTeMeNiep MEH TPEHUHITEP AapKbUIBl KaHa TEXHOJOTHSIApAbl KOJIAHY IaFIbLIapbiH
apTTHIPBIN, ©3 KOCIOM JIEHIreiliH >KorapbulaTyfa MYMKIHAIK anaabl. COHABIKTaH LUMPIBIK
texHosorusiap ¥bT-Fa nallbIHABIKTBIH THIMAUIITIH apTThIpYFa FaHa eMec, OyKu1 OumiM Oepy
KYMECIHIH  camachlH JKakcapTyra MYMKIHIIK  Oepeni. [udpasik  KypangapabiH
KOJIAHBLTYBIHBIH OipKaTap apTHIKIIBUIBIKTAphl Oap. Omap TEK yakbITTBl YHEMJIEyTe FaHa
eMec, OUTIMAI MEHTepy TOCUIIH JIe ©3repTyre bIKMaad €Telll. byn makanaubiH, makcamor: ¥ ITTHIK
Oipeiaraii  Tectimeyre (¥YbBT) nmallpIHABIK Ke3iHae IHUQPIBIK TEeXHOJOTHSJIAPAbI THIMII
KOJIAHY/IBIH OMICTEMENIK HETI3/IepiH 3epTTel, OJIApAbIH OKY IMPOIECIHAErl TUIMIUIITIH
apTTHIPY KOJIJAPbIH aHBIKTAYy. byJl MakcaTKa *KeTy YIIiH MbIHAJal MiHOemmep KONbLI/bI:

1)  UdpaBbIK TEXHOJOTUSIIAPABIH O151iM Oepy sKyHeCiHaeTT MaHbI3bIH TaJIaay.

2) ¥bT-ra JanbIHABIKTA KOJ1JJaHbIJIaThIH A PPITBIK KypaJjjaap MEH
riaThopManapabiH MyMKIHIIKTEPIH 3€pPTTEY.

3) ¥YbT-ra paiiblHABIK Ke3iHIE UUQPPIBIK  pecypcTapibl  MangaiaHyIbIH
apTHIKIIBUIBIKTAPbl MEH KEMILIUTIKTEPIH aHBIKTAY.

Heriszri 0eaim. [{udpibik TexHoJOTHsIIap OKYy MNPOIIECIH aBTOMATTaHABIPYFa >KOHE
OHTaMJIaHJBIpyFa MYMKIHAIK Oepexai. KaHa akmapaTThIK >Kydenep MeH Iuiatdgopmaiap
MyFaJlIMJIEpre OKYIIbUIAPJbIH OKY J>KETICTIKTEPIH MOHUTOPUHI >Kacayfa, OJIapAbIH dJICi3
TYCTapblH aHBIKTAayFa >KOHE THICIHIIE TY3€TYy >KYMBICTapblH XKYPrizyre MYMKIHIIK Oepel.
Oxyuipuiap yIIiH apHaibl OHJIAMH TiaTgopManap apKbUibl OUTIMIH TEKCEpyTe, TECTUIEp MEH
KATTBIFYJIapAbl OPBIHIAYFA XKOHE KAXKETTI MaTtepuaiaapasl 03 OCTiHIIE 13/eyre MYMKIHJIIK
O6ap. MyHpmail pecypctap OKBITY MPOIECIH aBTOMATTAaHIBIPYAbl KaMTaMachl3 €Tefl, SFHU
OKYIIBUTAPBIH Ca0aKTaH THIC yaKbITTa Ja 63 OCTIMEH >KYMBIC ICTEyiHE KaFaail Kacayiajbl.
[udpaslKk TeXHOJOTHUSIIAPABIH Olp MaHBI3bl APTHIKIIBUIBIFBI — OKBITY MPOIIECIH KEeKe
KKETTUTIKTepre OeiliMaey MyMKIHJIr. OpOip OKYIIBIHBIH OKY >KbUIAAMIBIFBI MEH CTHJI
opTypii OOMybl MYMKIH, ajl IUQPIBIK TEXHOJOTUSUIAp Oy OPTYPILUIIKTI €CKEepil, OKBITY
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MaTepualIapbiH OpOip OKYIIbIFa COMKEC MalbIHIayFa MYMKIHAIK Oepesi. Mbicanbl, U(PIIBIK
OKBITY IIaT(opMaliapbl OKYIIBUIAPBIH AaMy JEHrediH Oaranar, oJlapJblH 9JICi3 TYCTapbIH
aHBIKTAIl, apHailbl JKaTThIFyJIap YCbiHA ananbl. by gepOecTeHaipireH OKbITY OKYIIbUIapra
03 OLTIMIH TEPEHJICTIM, )KEKE ePEKIICIIKTEePIHE COMKeC OKY MPOIECIH THIMA1 YIUBIMIACThIpYFa
MYMKIHIIK Oepeni. ludpabik TexHonorusmapasiH OuTiM Oepy JKyHeciHaeri Tarbl Oip
MaHBI3/IbI ACTIEKTICI — OKYy MaTepHasJapblHa Ke3 KelreH yakbITTa KOJDKeTIMAUTK. MHTepHeT
KeJicl apKbUIbl OKYIIBLIAp KaKETTI OKYJBIKTap MEH pecypcTapibl QJNEMHIH Ke3 KelreH
HYKTECIHEH ayia anaabl. byn oKy mporieciH yakbIT OoiibiHIIA miekTeyci3 eredi. CoHbIMEH
KaTtap, OHJAiH KypcTap MEH BHJIEO cabakrap OKyIIbUIapFa Oenriai Oip TaKbIPBIITHI
TEpPEeHIpEeK 3epTTeyre, ONapAblH VYaKbITBIH THIMII MaijalaHyFa MYMKIHIIK Oepeni.
KambIKThIKTaH OKy, OHJIAMH JOpiCTEp MEH TPEHHWHITEp, BEOMHApiap OKY OpPBIHIAPBIHBIH
[I€KapachblH KEHEWTEeNl, OUIM alylbUIapAblH CaHbl MEH MYMKIHAIKTEPIH apTThIpabl.
Hudpasik TeXHOMOTUSIAP OKY MPOIECIH KBI3BIKTBI 9Pl TAPTHIMBI €Tyre MYMKIHJIIK Oepe/i.
[eiimudukanus omicTepi (OKy OMBIHIAPHI MEH TalChlpMaiapbl) OKYIIbUIAPABIH OLTIM anyFa
JIET€H KbI3BIFYIIBUIBIFBIH  APTTHIPBIN, OJApJbIH OKY IMpolleciHe OeNceHAl KaThICYbIH
KamTamace3 ereni. [lmardopmanap apkpuUibl OKyIIBLIAp TYPJl TECTTEP MEH CypaKTapra
xKayarnm Oepir, Oamin >KMHAY apKpUIbl ©3 OuTiMAepiH Tekcepin oTbipanabl. [{udpabik
TeXHOJIOTHUsIap OuniM  Oepy IKYHeCiHJIe MaHBI3bl PoeJl  aTKaphlll, OKYy MPOIECIH
WHHOBAIMSIJIBIK opl THIMI1 eTin TpaHchopManusiiayna. Onap OKy camachlH apTThIPYyFa,
OKYILIbUTIAPbIH OTIMIH IepOecTeHipyre, 011iM 0epy MYMKIHIIKTEpIH KEHENTyre, COHlai-aK
OKy TIPOIIECIH aBTOMATTaHIbIpyFa YyikeH bIKHan ereml. CoHIBIKTaH — IUQPIBIK
TEXHOJIOTHsIIapAbl OUTiM Oepy >KyieciHe eHri3y — Kas3ipri 3aMaHfbl OuTiM Oepy KyHeciHiH
MaHbI3Abl Kypamaac 0eJIiri O0JbIN TaObLIa b,

Kazakcrannarel YaTTeik OipbiHFail Tectuieyre (¥bBT) nalblHABIK MpoleciHie
mupIbIK Kypalgap MeH muiatdopManap yikeH pen atkapanbl. Ludprislk TexHomorusiap
OKyIIbIIapFa  TECTUIEyre  JalbIHABIK  OapbiChlHIAa  OUTIMAEPIH  HBIFAWTYFa, TeCT
TarceIpMallapblH TUIMJII OPBIHIAYFa JKOHE 03 JCHIeiIepiH OakplIayra kemekreceai. Ocbiran
OaillaHbICTBI KOMTETeH OHIaH pecypctap MeH mmnatdopmanap ¥bT-ra nalbIHABIKTHI
OHTAWIaHABIPY YIINIH apHaibl kacamraH. Temenne KazakcraHma KeHiHEH KOJIJIAaHBLIATBHIH
mudpablK  Kypanmap MeH IiatgopmanapJslH MYMKIHIIKTEpIH HaKThl MbICAJIIapMEH
TaJIauMBbI3.

Kasakcranmarel 1Test miarpopmacel ¥bT-fa maiibIHABIKKA apHaFaH MaHbI3/IbI
nu@pIbIK KypangapablH Oipi Oonbinm TaObutanbl. byn mnatdopma okymibuiapra Y JITTHIK
Oippiarail tectineyre (¥bT) nalblHABIK Ke31HAE TECT TalChlpMalapblH OpBIHAAYFa,
OUTIMIEpIH TEeKcepyre »>KOHE o3 JeHreisiepiH Oarajmayra MyMKiHIIK Oepemi. 1Test
miatdopmacel ¥BbT-Fa mallbIHABIK YIIIH epekie naiinanbl, ce0edl 071 HAaKThl TeCT YATuiepl
MeH ¥BT cypakTapbiHa HeTi3eIreH TanchipManapabl yebiHaabl. 1 Test — Oy Kazakcrangars
OKYIIbLIAp YIIIH apHailbl KacalFfaH oHjiaiiH 1uiatdopma, ol ¥bT-ra mallbIHABIKTBI THIMJII
yUBIMIACTBIpyFa MYMKiHIIK Oepemi. Ilmardopma kentereH moHAep OOWMBIHIIIA TECT
TarchIpMaJIapbiH, OUTIMII Oarajay/bl JKOHE €3 JeHreiH Tekcepynai ychiHanbl. iTest
maThopMachkl OKYIIBUIAPABIH TECT HOTIIKENEPIH TajIai/ibl, OJIApABIH 9JICI3 TYCTapbIH
aHBIKTAyFa JKOHE KOCBIMINA JAlbIHIBIK JKacayFa MYMKIHOIK Oepemi. byn  kpi3mer
OKYIIBLIAPIbIH HOTHKENIEPIH opl Kapal KeTUIAIPY YIIIH >KeKe KEHECTep MEH YCBIHBICTap
oepeni.
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1Test muraTdhopMackIHBIH HET13I €peKIIeIKTEePi:

¥BT cypakrapbeina Herizaenred Tectrep: [Inarpopma okymsinapra ¥bT cypakrapsiHa
yKcac TarchlpMaap/ibl OpbIHIayFa MYMKIHIIK Oepei.

O3iH-031 Tekcepy: OKyIlIbUIap ©3[epiHIH HOTHIXKEJIEpIH Te3 apaja TeKcepimn, Kai
TaKBIPHITITap OOMBIHILIA KATEIIK KIOCpTeHIH KOpe/Il.

TecT HoTIXKENEPIHIH TajAaybl, 9JCI3 JKaKTapAbl aHBIKTAY >KOHE COJ OarbITTa >KYMBIC
xacay. [lmatgopma Ke3 KelreH yakpITTa >XKOHE Ke3 KENreH KepJe KOLKETIMIl OOJIbI,
OKYIIBLIApFa OKYJIbI ©3 YaKbIThIHIa YIUBIMIACTBIpYFa MYMKIHAIK Oepeni. 1Test miardopmacst
emimizaeri eH TanbiMan ¥bT-fa MalbIHIBIK KypaugapbiHBIH Oipi OOJBIN TaOBUIAABI >KOHE
OKYIIIBLTApFa JKOFaphl HOTMKE KOpceTyre KoMeKkTecemi[2].

Testter.kz — Kazakcranmarsl oHsIaiiH tutatgopma, ol oKymbsuiapra ¥ bT-Fa mailbIHabIK
YIIiH TYpJl TECTTEp MEH OKYy MaTepuaiiapblH YChbIHaAbl. byi calTThIH 6acTbl MakcaThl —
OKYIIbUTIAPJBIH ¥ATTHIK OIpbIHFAll TECTLICYyTre NalbIHIBIFRIH OHTAMIIAHIBIPY KOHE TECTUIEY
npouecin okeHuigery. Testter.kz mmardpopmacet ¥bBT-ra apHanFaH HakTbl — TecT
TarchIpMaJIapblH YCbIHAABL. OKyIlIbuIap OyJI TeCTTEepAl OpbIHAAY apKbUIbl €3 OuTIMIepiH
Tekcepe anajpl xkoHe ¥BT cypakrapbiHbIH (hOpMAThIH ajlJiblH aja MEHrepe aianapl. TecTrep
opTYpJIi MoHJep OOBIHINIA YCHIHBLIAEI, oyiap HaKThl ¥ BT cypakrapsiHa ykcac OOIybl YIIiH
KypacThipbuiajbl. [1naTdopma TecT TancelpManapblH OpbIHIAFAaHHAH KEMiH, OKYIIbLIAPIbIH
HOTWXKeENepiH OlplieH Kepenal. byl MyMKIHAIK OKyIIbUIapFa Kadl TakepIpblOTap OOWBIHIIA
KUBIH/ABIKTAD TYBIHIAUTHIHBIH aHBIKTAI, KOCBIMINIA TAWBIHIBIK >Kacayra MYMKIHAIK Oepei.
Testter.kz mnnardopmaceinga OipHemie TMOH Oo#bIHIIA TecTTep ©Oap, OHBIH 1MIHJC
MareMartuka, (pu3ukKa, XUMHs, OMOJIOTHS, TapHX, Ka3aK >KOHE OpbIC TuiAepi Oap. Op mHoH
OOMBIHIIIA KONTETEH TarchipMaliap MEH CypaKTap YCHIHBIIAABI, OYJI OKYIIBUIAPABIH SpTYpIi
cananapaarbl OUTIMIH Te€Kcepyre MyMKIiHAIK Oepeni. OKymbLiap ap TypJil TECTTEpAl Kailta
OpbIHJAMN, ©3 HOTIKEJEPiH >KakcapTa anajabl. byn MalbIHABIK MPOLIECIH TUIMIIPEK eTel,
cebebl OKylIpUIap QJICI3 TYCTAPBIH SKETUAIPY YIIIH KalTajaH TarchlpManap OpbIHAT,
oumimin Tepenaeteni. Testter.kz mmaTdopmachl ke3 KEJIreH yaKbITTa KOHE Ke3 KeJIreH JKepJe
KoJokeTiMal. OKyIIbutap MHTEPHETKE KOCBUIBIN, TIaTGOpMaHbl MaiigaliaHyFa MYMKIHIIK
anaael, Oy ¥YbT-ra mallbIHABIKTHI BIHFAWIBI op1 mKeMl eremi. Testter.kz mmatdopmacs
MOOWJIBJII KYPBUIFBUIAD apKbUIBI Ja KOJDKETIMJI, SIFHU OKyIIbUIap cMapTdoH Hemece
TJIAHIIIET apKbUIBI J]a TECT TAICHIPHII, JaUBIHIBIKTAPBIH TEKCEPE alaibl.

Testterkz — Oyn ¥bT-ra malbIHOBIK YIIIH apHaiibl d3ipJieHTeH Iiardopma, o
OKyIlIbUIApFa KONTEereH TarchlpMajap/bl OpbIHAAy, OUIIM JEHTeliH TeKcepy >KoHe
HOTIDKENIEpIH Tanjay MYMKIHAITIH @ yceiHaael. I[lnatdopma ¥BT cypakrapeiHa yKcac
TECTTEp/l OpBIHJIAyFa KOMEKTECII, OKYIIbLIap/IblH JalbIHIABIKTApbIH OarajiayFa MYMKIHAIK
Oepeni. byn oHmaliH Kypasl OKylIbUIapFa 63 OUNIMJAEpPIH >KaKCcapTy YIIH THIMII >KOHE
KOJDKETIM/II IIemIiM 00Ibin Ta0buIaani[3].

Bilimland — Ka3zakcrangarel OimiM Oepy camacbiHaa IUQPIBIK ILIaTGopManiapaan
KeHIHEH KOJAaHBUIATBIH pecypcTapbiH O0ipi. by miargopma okyiisuiapra JabIHIBIK YITTH
TYpJlli OKYy Kypajaapbl MEH TEeCTTepHi YChIiHaAbl, OHBIH imiHae YbT cypakrapeiHa
Herizenren martepuangap aa Oap. Ilmarpopmana ¥BT cypakrapsiHa HETI3ENTeH OKY
MaTepuaiiapbl, UHTEPAKTUBTI TalChpMajap MeH OelHeMa3MyHap >KOHE OKYIIbUIAPIbIH
OKy HOTIXKeNepiH Oakpuiay MyMmkiHzmikrepi ©Oap. Bilimland mmardopmacer  apkbuibn
OKYIIBLIAp OKY MaTepHalJapblH MHTEPAKTUBTI TYpJAE MEHIepe anajbl, ajJl MyFajgimaep o3
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OKYIIBUTAPBIHBIH HOTHIKEJIEPIH Oakbliam, KaKeTTl KOChIMILA cabakTrap MEH maTepuaiiap
ycoina anaael. Bilimland mnardopmaceinna ¥BbT-ra apHanran TeCTTEp MEH TalChlpMaliapibl
OpbIH/AY, OKYy MaTepuafapblH OeiiHeMa3MyHIap MEH rpauKalblK MaTepuaiiap apKbUIbI
yipeHy MyMmKiHIiri 6ap. By okyuibliapra TEOpHUsIHBI MPAKTUKAIBIK TYPFbIIa KOJAaHyFa
MYMKIHIIK ~ Oepeni, CoHAai-ak oJapJabl KbI3BIKTBI Opl THIMJAI  OMICIEH  OKYyFa
BIHTAJIAaHIBIPATBI[4].

byn1 niaardgopmanapabsin 0apablrbl oKymbuiapra ¥bT cypakrapbiHa HETi3[enreH
TECTTepl OpbIHAAyFa, OUTIM JIEHTeWiH TeKCepyre, 9JICi3 TYCTapblH aHBIKTayFa >KOHE OCHI
OarpITTa KYMBIC JKacayra MYMKIHAIK Oepeni. byn mudpnplk Kypanmap OKyIIbLIapIbIH
OumimiH HeIFaiTein, ¥ bT-Fa qallbIHIBIKTa HOTHXKEIEPIl KAKCAPTyFa KOMEKTECETI.

Hudpisik pecypctapabiH ¥bT-ra mallbIHABIKTa KOJIIAHBLUTYBl OKYLIBUIAPJBIH O1TiM
JEHIeiH apTThIPYFa, AAUBIHIBIK NPOLECIH TUIMJI OacKapyfa >KOHE YaKbITThl YHEMJEYre
MYMKiHAIK Oepeni. bipak, opOip miargopmaHbiH 63 apTHIKIIBUIBIKTAPl MEH KEMIIUTIKTEP1
Oap. Testter.kz, iTest, xone Bilimland miardopmanapelHbIH apTHIKIIBLIIBIKTAPEl MEH
KEMIIIUIIKTEPIHE 10Ty KacaibIK.

iTest miaargopmachiHbIH AapTHIKIMIbLIBIKTAPbIHA: iTest muardopmacet ¥BT
CYpaKTapbIHa ©T€ KaKbIH KOHE HAKTHI TAIICKIpMaJiap/ibl YChIHABI, OYJI OKYIIBLIAP IbIH TECTTI
KaJlail Tarchlpy KEpEeKTIriH IYPhIC TYCIHylHE KOMeKTeceai, miaaTdopmana OKyIIbLIapIbIiH
TECT HOTIOKEJIEP1 Typasibl TOJBIK Tajaay 0ap, OVJI 9JICi3 TYCTAp bl aHBIKTAyFa JKOHE KaKCapTy
OarpITBIHIA KYMBIC icTeyre MyMKIHAIK Oepexi. 1TeSt OKylIbUIapIbIH HOTHKEIEPiH erKei-
TEMKEMITl TanIanbl, COJI apKbUIbl MyFaIIMIEp MEH OKyLIbLIAp AYphIC WIEHimMaep KaObuiaan
anazasel. [Inatdopma ¥BT cypakTapblHBIH ©3repiCTEpiHE COMKEC KU1 KAHAPTHUIBII, €H COHFBI
KaHAIBIKTapbl KaMTHAbL. AJI KeMIIiJIKTepiHe KeJceK, MIaTGOpMaHbIH KOl KbI3METTepl
aKbUIbl OOJBIN  TaOBUIAABI, OYJ OHBIH KOJDKETIMIUIIIH IIEeKTeyl MYMKIH; Kehoip
naijanaHylmiplap YIIIH TEXHUKaJIbIK KOJIJay HeMece IUIaT@opMaHblH —KYpAEJIUIIri
KUBIHJBIKTAD TYFBI3ybl MYMKiH; TuIaTopMaHblH UHTEpQeEicl Keine KOJaNIBLIBIK
TYPFBICBIHAH JKETICIIeyl MYMKIH, 9CIpece jKaHa/laH OacTaraH naiajaHyibuiap YIiiH.

Testter.kz nnarpopmacbiHbIH apThIKIILLIBIKTAPBLI: Testter.kz xenreren tecrrep
MEH OKYy MaTepualJapblH TETiH YChIHAAbI, OYJI OKYIIbUIApFa KAPKBUIBIK IIBIFBIHCHI3
TaNBIHIBIK JKacayFa MyMKiHAiK Oepeni. [Inmatdhopmanarer Tectrep ¥BT cypakrapeiHa ykcac
OOJIBIN, OKYyIIbLJIAPFA HAKThl TECTiey (opMaThbiH MeHrepyre kemekreceni. I[lmardopma
opTYpJl MoHAep OoibIHIIA TanchlpManap YCbIHAAbI, Oyl OKyIIbUIapra OapiibK MOHIEP
OOMBbIHIIIA TOJBIK JAWBIHIABIK JKacayFa MYMKIHAIK Oepemi. Testter.kz rtecrrepinin
MHTEPaKTUBTI (opMaThl OKYLIbUIAPABI OEJNICEHJ1 KaThiCyFa bIHTAJIAHIBIPAIbI KOHE
KbI3BIFYIIBUIBIKTB apTThipajbl. Kemmnigikrepi: Keiige nmnatdopmana KoiagaHylIbUiapablH
TECT HOTHXKEJEPIH >XaH-KaKThl TajJayFa MYMKIHAIK O€peTiH >KETUIAIPUIreH aHaJIUTHKa
HEMECE YCHIHBIMIAP JKOK. OpAailbIM TYPAKThl WHTEPHET OaillaHbICBI MEH KYPBUIFBIHBIH
O0omybl KaxeT, Oyn KkeiOlp aliMakTapJarbl OKYIIbUIAPFAa KHUBIHABIKTAD  TYFBI3YbI
mym™mkid.IlnarpopmansiH ~ GapiiblK  MYMKIHIIKTEPI MEH OKYy MaTepuanfapbl  TOJBIK
KaMTBbIJIMaraH, MbICAIbl, KEWOIp TMOHAEep HeMece TakKbIphInTap OOWBIHINIA pecypcTap
KETKUTIKCI3 OOJTybl MYMKIH.

Bilimland miiargopmachiHbiH apThIKIIbLIBIKTapbIHA Bilimland okymisuiapra tek
TECTTep FaHa €MeC, COHBIMEH KaTap OcilHeMa3MyH, aHHMalusIap *oHE HWHTEPAKTHUBTI
TarchIpManapAbl YChIHAbI, Oyl OLTIMII TepeHIpeK MEHrepyre KeMekreceadl; miaTdopmaaa
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¥bT cypakrapsiHa apHajfaH apHailbl MOJYJIbJIEp MEH TarcbipmManap O0ap, Oy OKylibUIapFa
MakKcaTThl TYpHAe HAalblHmadyra MyMKiHAiKk Oepemi. Bilimland maiigamanymbsuriap yimix
BIHFAMJIBI UHTEP(DEUCTI YCBhIHAMABI KoHE IIaTGOpMaHbIH MOOWIIBIAI HYCKAchl Ja Oap, Oy
OKyIIbUIapFa Ke3 KEeNreH JKepJe MJallbIHIBIKTBI SKaJFacCThIpyFa MYMKIHAIK Oepen;
wiatgopMagarbl OKy MaTepuaijapbl MEH TEeCTTep YHEMI >KaHapThUIBIIT OTBHIpaabl, Oy
OKyIIbUTapFa ©37epiHiH OLTIMAEpiH Ka3ipri yakpITKa Ccai S>KEeTUIIIpyre KOMEKTecesl.
Kemurizikrepi: Bilimland mmardopmacel Heris3iHeH axpUIbl KbI3SMETTED YCBIHAIBI, Oy
KeWOlp OKyIIbUIap YIIIH OHBIH KOJDKETIMIAUITIH mekTeiiai. OKymbuiap miaTdopMaHbl TEK
MHTEPHETKE KOCBUIFAH JKarjaija mMaijanaHa anajabl, Oy aybUIABIK JKepiepAe TYpaTbiH
OKYIIIBLIAp YIIiH KUBIHIBIKTAP TYABIPYbl MyMKiH. [lnaTdopma kelie TEXHUKAIBIK aKayJap
MEH KOCBUIBIM MJCEJIeJIepIHE YIIbIpaybl MYMKIH, OYJ1 OHBIH THIMIUIITIH TOMEHIETE].

KopbiThiHabl. {udpasik TexHOMOrUAIapabH OL1iM Oepy NpOLECIHE EHT1311yl, OHbIH
immiuae ¥urteik OipeiHrail Ttectineyre (¥bT) malibiHABIKTa KOJJAHBUTYBI, OKYIIBLIAPIbIH
OULTIMIH canabl TypJie TEPEHAETYTe KOHE THUIMJIL TYPAE apTThIpyFa YIKEH MYMKIHIIK Oepei.
iTest, Testter.kz, Bilimland cusxTel muiargopmanap MeH pecypcTap apKbUIbl OKYIIbUIAp €3
OLTIMIEpIH TEKCEePil, TECT TarnchlpMalapblH OPBIHJAI, JICI3 TYCTAPbIH aHBIKTAN ananbl. by
pecypcrap OKylIbLIapra o3 OeTIHIEe OKyFa, >KeKe MalbIHABIKTBI Oackapyfa, koHe ¥bT
CYpaKkTapbIMEH HaKThl TaHbICyFa MyMKIHAIK Oepenl. CoHbIMEH KaTap, UUQPIBIK
TEXHOJIOTUSJIAp MYFaTIMJIEPTe i€ OKYILIbUIAPJbIH OKY KETICTIKTEpIH Oakbliam, KaKeTTl
Ty3eTyJiep eHrizyre kemekreceni. Lludpibik TexHomorusapabiH, ¥bT-ra mallbIHABIKTAFbI
apTHIKIIBUIBIKTAPbl MEH KeMIILIIKTepl aKbIH. [lmaTtdopmanapasiH 0acThl apTHIKIIBUIBIFBI —
OUTIM aly TPOIECIH KEHUIAETY, OKYILIbUIAPJbIH YaKbITBIH TUIMAI MNaiijjanaHy, *oHE 63
OeTiHIle NalbIHABIKTBl YUBIMIACTBIPY MYMKIHJIKTEpl Oousibin TaObLaaabl. COHBIMEH KaTap,
OlmiMal AepOecTeHIIpY KOHE MHTEPAKTUBTI DJIEMEHTTEP apKbUIbl OKY KbI3BIKTHI 9p1 THUIMII
Oona Tycemi. Amnaina, keiOip muaTdhopmanapiblH akbLIbl KbI3METTEPl MEH TEXHUKAJIBIK
KUBIHIBIKTAP KOJJIAHYIIBLIAp YIIIH KOJDKETIMAUTIKTI mekTeyl MyMkiH. CoHali-aK, MHTEpHET
0ailIaHBICBIHBIH TYPAKTBUIBIFBI MEH HMUQPPIBIK KypaTIapIblH 0apJibIK TaKbIPBITITAPIbI TOJBIK
KaMTYbl KaXeTTiUmiK Oonbim Tabbuianbl. [udpneik mmatdopmanapasl aypeic mHaiiganany
apKpUIbl OKyIIblIap ¥bT-Fa JallbIHIBIFBIH KYHem Typie KakcapTa ajajibl, ajl MyFaliMJep
OKYIIBUIAPBIH HOTHXKEICPIH Oakplaall, KaKeT OOJIFaH »Karjaiiga KeMEK KepceTe ajlajbl.
CoHnnpikTad, MUGPILIK TexHonorusap Tek ¥bT-ra MallbIHABIKTBIH THIMAUITIH apTTBIPY
YIIIH FaHa emec, OyKul OuTiM Oepy >KYHECIHIH camachlH »KaKcapTy YIUIH MaHbI3Ibl Kypal
0OJIBIIT TaObLIAIBI.
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INTELLIGENT MONITORING SYSTEM FOR WASTE MANAGEMENT
USING RGIS IN THE CONTEXT OF SMART CITIES: ATHEORETICAL STUDY

Abstract: Rapid urbanization poses significant waste management difficulties for
cities globally, necessitating efficient and sophisticated solutions. This research delves into
the notion of smart cities and the function of Regional Geographic Information Systems
(RGIS) in enhancing waste management operations. With a specific emphasis on monitoring
trash container fill levels with camera-based systems, this study suggests a method in which
full containers are spotted, tagged on a digital map, and visibly highlighted for collection. An
intelligent routing algorithm improves rubbish collection by determining the shortest, most
time-efficient routes for collection vehicles. This theoretical article examines the feasibility,
possible advantages, and obstacles of establishing such a system in the context of smart
cities.

Keywords: Smart cities, waste management, RGIS, 10T, route optimization, intelligent
monitoring.

Introduction. Most challenges are brought to waste management by rapid
urbanization. The United Nations estimates that by 2050, the proportion of the global
population living in cities will be 68%, while that was 56% in 2020 [1]. It simply underlines
the emerging pressure for advanced solutions in the area of waste management because of
volumes growing over time. Figure 1 shows the urban population growth, which indicates a
consistent rise in urbanization and increases in waste management needs. This increase from
56% in 2020 to 68% by 2050 underlines the need for a shift toward smart, technology-driven
systems for sustainable urban living.
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Urban Population Growth Leading to Waste Challenges
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Figure —1

The silver lining in these challenges arises with the evolution of smart cities-areas
wherein digital technologies are imbedded into public services to make operations efficient
and enhance lifestyles among its residents. Smart city projects are making use of 10T, Al, Big
Data analytics, and GIS for better management of cities from all sectors, be it in managing
the city's waste as Civitas mentioned in 2016 [4]. Recent researches illustrate that cities
which started to adopt smart technologies have begun to develop more efficiently and
sustainably, saving resources across various public services, such as waste collection. Waste
management is among the top areas related to urban sustainability. Proper collection and
disposal of generated waste are not only important in terms of cleanliness but also contribute
to a minimal environmental impact. Traditional waste collection relies on fixed schedules in
that trucks carrying out waste collections follow routes which are predefined, without taking
into consideration the actual fill level of containers. The implication here has been
unnecessary trips, increased fuel consumption, and delay in waste collection because
containers may be over- or underutilized. Application of real-time data and dynamic
decision-making processes within this context remains limited, hence reducing optimization
possibilities in waste collection.

Valuable solutions to enhance the performance of the waste management system have
emerged with the integration of Geographic Information Systems. GIS provides the city the
ability to track where their containers are in real time and how full they currently are; thus,
enabling them to identify when and where to collect the waste effectively. However, these
traditionally developed GIS systems provide useful data on location, whereas their dynamism
in real time is usually below the level of requirements to handle rapid changes in varying
magnitudes in collecting urban wastes. In this regard, Alvarez et al. (2017) mentioned that
owing to the changing magnitudes and rapid processes involved in the collection of
municipal solid waste, such traditional systems fail to solve such inadequacies [1].

This deficiency in the technology space has brought into the fray more advanced
systems, with a mashup of Regional Geographic Information Systems-RGIS and Internet of
Things technologies. These systems may also provide current container fill level data via
sensors or video cameras that enable waste management services to focus collection efforts



«Central Asian Scientific Journal» No5 (24) — Okmsabpe — flekabpe 2024

based on true demand, rather than on pre-defined collection schedules. RGIS tied together
with smart route optimization algorithms can show what the optimal collection routes are,
further reducing the carbon footprint of waste collection while enhancing operations. It was
observed that the adoption of such technologies can result in remarkable reductions in fuel
consumption, emissions, and waste collection costs. Singh et al., 2020 [8].

In this perspective, RGISs that extend traditional GIS capabilities to regional or
municipal scales are being effective at handling waste collection within smart cities. RGIS
systems allow for monitoring the spatial position of the waste containers themselves but
incorporate real-time data from a range of 10T sensors to give a holistic view of waste
management across a city [2]. This would, therefore, support the optimization of waste
collection logistics: dynamic route planning based on container fill levels and traffic
conditions, among other real-time factors. This theoretical study was focused on the use of
RGIS in providing an intelligent waste monitoring and optimization system. In the proposed
system, camera-based monitoring was applied to check the fill level of the waste containers,
which flagged the full containers visually on a digital map. After real-time processing, this
information was used for optimization of the collection routes by giving priority to urgency
of collection over the spatial distribution of containers. In the process, an efficient, cost-
effective, and environmentally sustainable solution should be developed for the management
of waste, functioning in tune with the conception of a smart city.

The advantages are huge in that by reducing superfluous trips for collecting waste, it
saves on fuel and consequently cuts down operational costs, thereby helping to reduce green
house gas emissions. Besides, cities are in a position to respond in time and ensure that the
waste containers are emptied before the development of an unhealthy situation by integrating
RGIS into real-time monitoring. The system is also expected to smoothen the operation of
waste management by offering more accurate scheduling and enhancing the quality of
service provided to the residents.

The aim of this paper is to add to the increasing number of research studies on smart
city solutions with regard to how advanced technologies such as RGIS and 10T can be
leveraged toward the resolution of challenges in waste management. The subsequent sections
discuss the position of a smart city in waste management, the technology behind RGIS, and
how real-time monitoring and route optimization could fit into the context of waste
collection.

Literature Review. The concept of smart cities evolved in response to the challenges
caused by rapid urbanization. Waste management, being part of urban sustainability, became
increasingly problematic. Inefficiency due to fixed schedules, lack of real-time monitoring,
and other logistical constraints are the main challenges with the waste management systems
in traditional cities. On the other hand, smart cities embraced modern technologies such as
0T, GIS, and RGIS with an upgrade in the urban management and service delivery system in
the area of waste management among others. Zanella et al., 2014 [10].

Smart City and Waste Management

The Smart City is an integrated urban ecosystem in which technologies and data-
driven solutions are improving the quality of life and sustainability of its residents. Waste
management smart solutions therefore include IoT sensors, GIS, and data analytics in
monitoring waste levels for efficient routes that enhance the overall efficiency of the service
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[5]. loT-based systems, involving embedding sensors in both the waste containers and trucks,
thus enable tracking of the real-time accumulation of waste in cities to ensure that the
collection is scheduled when actually needed, rather than at a fixed schedule. This helps
reduce unnecessary trips, operational costs, and Carbon dioxide emissions emanating from
the collection processes. In fact, according to Singh et al. (2020), smart technologies are
useful in waste collection as they reduce the number of unnecessary trips [8].

Different smart waste management systems show the potential for optimization of
urban waste collection in cities like Barcelona and Seoul. For instance, Barcelona has
implemented an intelligent waste management system whereby the waste bins are fitted with
sensors that measure their fill level and send data in real time to the municipal waste
management system [3]. The result is dynamic scheduling of the waste collection, which
reduces the number of trips and results in lower fuel consumption. It is exactly what is
happening in Seoul's smart waste management, where I0T sensors and real-time data
analytics work together for better refuse collection with minimal operational inefficiency.
Indeed, capable technologies like loT and GIS are changing the concept of waste
management by enabling monitoring in real-time and optimization of routes while collecting
waste. The loT-based sensors can monitor the fill level of the waste bin and send that
information to the central server to dynamically respond to the Waste Management System.
These systems, often coupled with GIS platforms, provide spatial data that enables routing of
the city by the waste collection trucks, thereby reducing traveling time and operational cost.
Further, GIS plays an important role in the visualization of such data to assist the analysis
and optimization of the waste collection patterns by the city planners and the waste
management authorities.

RGIS furthers this more with real-time regional-scale monitoring and decision-making.
Whereas conventional GIS methods rely on a static map base and historical data, RGIS
dynamics are delivered through real-time input from sensors and cameras portraying the real
state of the containers and the collection routes. The possibility of RGIS use in waste
management services will provide monitoring not only for the fill level of containers but also
of external factors like traffic trends, weather, and road conditions. Such an ability for the
integration of many different datasets makes RGIS highly ideal for dynamic systems like
smart waste management. Alvarez et al., 2017 [1] .

Issues with Traditional Waste Management

In the wake of rapidly developing technologies, traditional waste management systems
continue to face major challenges, especially in densely populated urban cities. Most cities
still rely on outdated fixed-route collection systems where waste collection trucks follow
predetermined routes irrespective of the actual fill levels of the containers. This method leads
to a lot of inefficiencies, including unnecessary trips, high fuel consumption, and failure to
optimize resources.

Without real-time data, trucks are dispatched regardless of whether a container is full;
this creates more inefficiency, as in fast-developing cities, waste generation could be much
different in any given neighborhood. This is the reality: because traditional systems simply
cannot manage waste well and the demand for waste collection services keeps increasing,
more flexible and data-driven solutions must be put in place with priority [5].
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Fig. 2: As it is evident from the graph below, the inefficiencies of a fixed-route system
are sharp:

Unnecessary Trips (50%): Trucks make redundant trips, wasting valuable time and
resources.

High Fuel Usage (60%): Inefficient routing leads to excessive fuel consumption,
increasing operational costs and environmental harm.

Delays in Collection (70%): Fixed routes result in delays and increase the likelihood of
overflow incidents, particularly in dense urban areas.

These statistics are evidence of the limitation of fixed-route systems and also
underscore the need for dynamic, real-time waste management solutions. Zhang et al. discuss
these challenges, stressing the need for flexible, data-driven approaches to improve
efficiency and effectiveness in urban waste management systems [11].

” Issues with Fixed-Route Waste Collection
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Case Studies: Intelligent Waste Monitoring Systems

Case studies from cities like Barcelona, Seoul, Amsterdam, and Madrid highlight the
numerous benefits of adopting 10T and RGIS-based waste management systems. These
technologies enable more efficient, real-time waste collection and optimization of routes,
leading to significant operational savings. As shown in Fig. 3, the impact of adopting smart
waste management solutions varies across cities:

Savings of fuel: Varied from 12% in Seoul to 20% in Madrid, this shows that reduced
travel distances and routes optimized through environmental and cost considerations should
be realized.

204
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Overflow Reduction: Minimized overflow incidents by 20-30%, facilitated the
collection of waste timely, and ensured better sanity within the urban areas.

These statistics show the transformational power of smart technologies, including IoT
and RGIS, in making waste management systems efficient in urban cities. The integration of
real-time data collection, route optimization, and proactive handling of waste contributes to
operational efficiency, sustainability, and improved service delivery.

Impact of Technology Adoption in Waste Management
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Waste Collection Route Optimisation

Route optimization is one of the key methods being pursued in an effort to enhance the
efficiency of waste management systems. During the last couple of decades, many
algorithms have been developed with the aim of optimizing waste collection truck routing,
considering a variety of factors such as container fill levels, road conditions, and traffic flow
patterns [6]. Dijkstra's algorithm, genetic algorithms, and ant colony optimization have been
applied successfully in order to solve the VRP in waste management systems [7]. This in turn
will be combined with real-time data from sensors and cameras to constantly update the
routes on which the trucks must travel. It reduces unnecessary trips, saves fuel, and lowers
greenhouse gas emissions, hence helping contribute to a more sustainable waste management
system.

Literature Review Conclusion

The literature indeed shows an emerging volume of studies and cases reporting
successful integrations of advanced technologies like 10T, GIS, and RGIS into the waste
management system for shifting away from fixed-route collection to dynamic data-driven
approaches with efficient, low-cost, and sustainable operations. However, notwithstanding all
these promising developments, daunting tasks lie ahead, including substantial infrastructure
investment, data privacy, and the integration of multifarious technologies. All the same,
intelligent waste monitoring systems, powered by real-time data and route optimization,
mark one great stride toward smart city development.
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Methodology. The proposed intelligent waste management system will be competent
in exploiting most modern technologies like 10T, GIS, RGIS, and advanced route
optimization algorithms to monitor the fill level of each waste container in real time and
perform dynamic route optimization to efficiently operate waste collection within smart
cities. This section describes the overall system architecture, methods for data collection and
processing, optimization techniques, integration of loT with GIS, and the evaluation
framework used to assess the performance of the system [9]. The proposed system
architecture contains a number of key modules collaborating to optimize the waste collection
process in urban areas. Waste monitoring is carried out by means of loT-enabled sensors
installed in waste containers. Sensors are either ultrasonic or infrared devices that can
measure the fill level of the container and broadcast real-time data to a central server. This
real-time data acts as a trigger for notification when containers become filled, used in
dynamically adjusting the collection schedule and routes. At last, waste container spatial
distribution is monitored by geospatial mapping with GIS mapping technology that maps the
locations of every single container across the city. RGIS continuously updates this mapping
with real-time data from loT sensors and cameras. Besides, route optimization algorithms
within the system process incoming data about container fill level and current traffic
conditions to determine the most effective routes for waste collection. The waste collection
fleet consists of vehicles that have GPS devices to receive optimized routes from the center,
thus the vehicles always follow the most efficient route. The design of the system emphasizes
real-time operation, hence the way to track the status of containers, adjust the collection
schedule, and reroute trucks are with updated information. The architecture scales well,
hence can cope with enlarging urban areas or increasing sensor data streams. This in turn
supports quick reaction and more efficiency during the process of waste management at
lower costs and less environmental impact.

Data collection is so crucial in this system. This consists of the integration of various
data sources: 10T sensors, cameras, traffic information, and environmental data. Generally,
0T sensors are ultrasonic and infrared that measure distance between the waste material and
the top of a container. Data will be transmitted real-time to the centralized data repository
where validation, processing, and storage will be performed. Cameras installed at important
locations provide visual inputs based on which overflow conditions are detected through
computer vision techniques, the type of waste is analyzed, and other anomalies that require
attention are detected. These optical inputs complement sensor data and are processed for
better inference of container status. In addition to container data, there is traffic data from
city-wide traffic sensors and environmental data about the current weather. This external data
lets the system modify routes in real time, taking into consideration any factor that could
affect collection efficiency, from congestion to bad weather. Processing and fusion are the
next steps after the gathering of data. These merge into one unified real-time view of the
status regarding waste collection from disparate sources. Data fusion techniques reduce
noise, validate the sensor readings, and integrate visual data from cameras with sensor
readings. Further, this will be used by the system to update the digital map of the waste
containers and also feed into decision-making processes around routing and scheduling.

Route optimization in the system will be done using many different advanced
computation algorithms to work out the most efficient paths of waste collection vehicles. The
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major algorithms used in this process will include Dijkstra's Shortest Path Algorithm, which
calculates the shortest route between the containers with consideration of real-time traffic
flow. This algorithm provides a guarantee that the routes utilized for waste collection are
direct and time-efficient. Also, the system uses Genetic Algorithms that solve the problem of
Vehicle Routing Problem. Generally, the use of VRP optimizes routes of a fleet of vehicles
to serve a number of locations. Genetic Algorithms are especially ideal in this problem since
it concerns multi-objective optimization-that is, it minimizes time, fuel consumption, and
minimizes operation costs. Furthermore, the Ant Colony Optimization dynamically optimizes
routes in real time. ACO is inspired by the behaviour of ants in finding optimal paths. This
allows the system to react against any unexpected conditions-like cadres of traffic or newly
reported container fill level by recalculating the best routes each waste collection vehicle
would take. Integration of RGIS with IoT and GIS technologies is hence important for real-
time capability. RGIS forms the backbone of the system by providing the view to see the
spatial data of the waste containers and their respective collection vehicles. The system
provides real-time up-to-date mapping of locations about the sites of waste containers and
their filling levels, thus enabling the waste management operators to take proper
consideration in real time. RGIS spatial analytics enable operators to identify those
containers that will become full or are located in the hottest areas; this in turn makes them
able to better manage scheduling and route planning. What is more, RGIS uses inputs from
third-party data providers, such as traffic conditions and weather forecasts, to ensure
collection vehicles are following the most optimized routes at any one time, automatically
adjusting on-the-go.

Estimation of the system's efficiency is finally done through simulation and pilot
studies. First, a simulation environment is developed which models different waste collection
scenarios, considering various city layouts, sensor configurations, and traffic conditions. This
provides an opportunity to test the system in various controlled conditions for refining the
optimization algorithms with respect to their robustness. After refinement through the use of
simulations, the system is piloted in a selected urban area. During the pilot, real-time data of
the waste containers and traffic sensors are acquired. Route efficiency-e.g., reduction in
travel time and distance-fuel consumption, timeliness of service-e.g., on-time waste
collection-and overall cost savings of operation are the key performance indicators for this
study. Simulation together with real-to-life testing ensures the system is not only effective
but can also scale to cater for large urban areas characterized by many waste containers and
complex traffic flow. The results from the evaluation will be used to make further
refinements of the system, hence optimizing performance before deployment in larger scales.

Results. The testing of the intelligent monitoring system performance was conducted
on two levels: first, through simulation tests in a virtual urban environment, and second,
through a pilot deployment test in an actual urban setting. The tests used had to assess how
the improvement of the routing efficiency, fuel consumption, and response time for the
pickup of full containers was achieved.

A.  Simulation Results

The simulations were executed in a controlled virtual environment under the testing of
a system's ability to perform optimization of waste collection routes under fluctuating traffic
conditions, variance of container fill levels, and different rates of generated waste. Key
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performance indicators will be route distance reduction, fuel savings, and efficiency against
the time of baseline static routing methods.

Figure 4: Results of the simulations showed dramatic improvements in key metrics:

* Route Distance Reduction: It provides 25% less when compared to traditional fixed
route methods.

* Fuel Consumption Reduction: Such route distance reductions provided an estimated
fuel usage per collection cycle of up to 20%.

* Response Time Improvement: In cases involving high volumes of traffic, it is a
system that provides real-time route recalculation for response times of 15%.

The system, by means of real-time data provided by smart sensors, also avoided
unnecessary stops, therefore attaining higher route efficiency. These metrics underpin the
adaptability and efficiency of dynamic routing systems compared to static methods, as
represented in Figure 4.

e
| -

B.  Pilot Deployment Results

Successful simulation tests were followed by a pilot deployment in an average-sized
urban area. The fill level of waste containers was fitted with sensors, while collection
vehicles were installed with RGIS-enabled navigation systems to guide dynamic routing.
This stage will attempt to confirm the results of simulation tests by validating them in a real-
world environment. In one month, the intelligent routing system realized a 20% reduction in
collection time compared to manual route scheduling done by the municipality itself.
According to fuel consumption data from the pilot, the routes it ran optimized resulted in an
18% reduction in fuel usage. The system also allowed better resource allocation by
prioritizing containers reaching full capacity first. Overflow incidents fell 30%, linked to its
functionality in quickly detecting and routing full containers. These results verify the
outcomes of the simulation and reflect the gains that can be realized from an intelligent waste
management system in urban settings. The route distances, collection times, and fuel
consumptions reduced offer the potential for this system to improve the efficiency in waste
collection, reduce environmental impact, and increase the responsiveness of municipal waste
management operations.

Figure — 4 ”
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Discussion. This section portrays the implication of the results obtained from the
intelligent monitoring and routing system in relation to efficiency with regards to urban
waste management and applications of broader smart cities. The results show that the system
Is very effective in optimizing the collection of waste, offering significant improvements in
all aspects of route efficiency, resource allocation, and environmental sustainability.

A.  System Performance and Operational Efficiency

The results of simulation and pilot tests reveal that an intelligent waste management
system has the potentials to reduce time to collect waste and fuel consumption. Simulation
shows 25% route distance reduction and 20% time reduction during the pilot; hence, it is
proven to be promising for savings in operational cost. This has meant improvement in
performance due to the capabilities of the system for dynamic adjustment to the collection
routes based on real-time container data and traffic conditions, something that is not possible
with traditional static routes that follow schedules independent of fill levels. Besides, the
actual financial and environmental benefits are realized with the 18% reduction in fuel
consumption during the pilot deployment. These reductions have a conical similarity to smart
city goals of reduction of carbon emissions and an overall sustainability culture in urban
living. This continuous monitoring of container fill levels, as well as prioritizing full
containers for collection, leads to smart usage of resources and reduces environmental impact
by waste collection fleets.

B.  Resilience to Urban Dynamics

One of the key strengths of the system is the fact that it automatically adjusts
according to conditions of urban traffic and changes in container usage. In conditions with
high traffic, simulation tests indicated that real-time route optimization of the system cuts
delays, thus translating into time savings of about 15%, owing to its ability to avoid areas
characterized by congestion. This adaptability is very fundamental for urban settings, where
the traffic flow is marked by unpredictable characteristics, which have considerable impacts
on waste collection schedules. This flexibility means increased reliability and robustness, key
features of smart city infrastructure that must cope with the dynamically changing
circumstances of urban areas.

C.  Resource Allocation and Overflow Management

The intelligent system's prioritizing capabilities of containers based on their fill level
further led to a reduction in overflow incidents by 30% in the pilot deployment. This is
considered one of the factors that determined the embedding of data-driven decision-making
into waste management as desired. It improves the service level by dynamic reallocation of
the resources of waste collection depending on the status of the containers, which also
reduces the chances of unsanitary conditions due to overflow. In fact, this feature is very
valuable in a heavily populated urban area where the rate of generation may change within a
short period of time.

D.  Comparing with Exiting Solutions

The proposed solution will differ much from the traditional waste management
systems and other intelligent systems for waste management, by embedding RGIS on route
optimization and real-time sensor data on monitoring fill levels. Unlike the fixed-route
methods in traditional systems, this system will incorporate geographic information with
sensor feedback for response and efficiency in the process of waste collection. Compared to
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smart city waste solutions presented, the use of RGIS for dynamic routing presents a
differentiator in how it would adapt real-time to urban traffic and container status.

E.  Limitations and Challenges

With such efficacy, there are still a lot of different limitations the system has to put up
with. One of the main issues in this pilot implementation was periodic sensor inaccuracies
leading, from time to time, to less-than-optimal changes in routes. That means that it is
highly important to ensure quality sensor calibration and maintenance, especially while
working in extreme weather conditions or environments with high pollution. Another
challenge could be the question of scalability. Scaling this system to cover a large area or a
whole city may also involve considerable resources for data processing and a robust cloud
infrastructure in order to cope with the surge of real-time data. While the pilot had results in
the environment and in cost savings, further study is required to establish how these will
impact urban carbon emissions in the longer term and waste management budgets.

F.  Future Directions

Further development would include the integration of sophisticated machine learning
algorithms that use the historical data built up over time and real-time inputs to predict
patterns of waste generation. Such a predictive ability would add further value to route
optimization, proactively planning for expected container fill levels and thereby further
reducing unnecessary trips. Further, a lot of integration can be done on this waste
management system with other smart city services such as traffic management or public
works data, for an even broader approach towards efficiency in an urban environment. This
will enable the collaboration of planning between different departments-waste collection
scheduling in line with the timing of road construction or in public events' planning to avoid
congestion and improve resource allocation across various city services.

Conclusion. This research presented an intelligent waste management monitoring
system that incorporated RGIS and real-time data analytics in the context of a smart city. The
proposed system ensures several advantages in improving waste collection along routes, fuel
consumption, and response times when the containers are full. Offering real-time data from
fill-level sensors and dynamic route adjustment with regard to the current urban traffic, the
system is flexible and efficient unlike any traditional method of waste collection. These
results from the simulation and pilot deployment further underline huge savings in resources
and costs possible from the system. In particular, a route distance reduction by 25% and the
resultant reduction in fuel consumption by 18% simply echoes the economic and
environmental dividend that is possible with smart waste management solutions. Similarly,
overflow incidents have been reduced by 30%, reflecting improved service reliability and
responsiveness, an important element in urban waste management. This work falls within the
fast-emerging field of smart city technologies and provides evidence that waste management
Is a field that could use data-driven adaptive approaches. The integration of RGIS with real-
time monitoring sets up a model to be followed for other city services that need dynamic
routing and handling of real-time data. The issues on sensor accuracy and system scalability
are also yet to be addressed. Having these addressed would further the system in terms of
reliability and efficiency. Future research may look into predictive analytics to understand
the patterns of waste generation in advance to allow even more optimized routing. Further
extensions for the system involve integration with other urban infrastructure in the
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development of a smart city framework that optimizes resource utilization over many
services.

In a nutshell, this intelligent waste management system developed in this study is truly
representative of the potential that RGIS and real-time monitoring have in changing urban
waste collection to meet greater objectives of smart cities in improving operational
efficiency, sustainability, and enhancing the quality of life in an urban area.

IRL LEvast ETEEING DATITONYSHECTON FILL LEVCOL
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KapaueBa Apaak Tyreaxkbi3bl
Maructpant kadenpsl GU3UKH
Kazaxckuii HallMOHAIBHBIN JKEHCKUH 11€1arOrnYe€CKUii YHUBEPCUTET
(r. Anmmarsl, KazaxcraH)
Hayunblii pykoBoauresnb: 3aypoexosa H./I.

©®OPMUPOBAHUE HAYYHOTI'O HO3HAHMS CPEACTBAMU
MYJIbTUME/JINUA ITPU U3YYEHUU ATOMHOMU U AAEPHOU ®PU3UKU

A”HoTaumMs: B craree wnccienyercd BIMSHHAE MYJbTUMEAUMHBIX TEXHOJOTHM Ha
(GbopMHpOBaHHE HAYYHOIO TMO3HAHUA NPU H3YYEHUU AaTOMHOM M SAEpHON (PU3KKH.
OKCIEpUMEHT BKJIFOYAJ HCIIOJb30BAHWE WHTEPAKTUBHBIX CUMYJISALUWNA, aHUMaud u 3D-
Mozelnel. JkcnepuMeHTanbHas rpynmna (O317) n3yuana marepuain ¢ MOMOIIBIO MYJbTUMEINA,
a koHtposibHag rpynna (KI') — tpaguumonHsiMu MeTonaMu. Pe3ynbTaTsl Moka3aia, 4To
MYJIBTUMEIUMHBIE TEXHOJOTMU 3HAYMUTENIBHO ITOBBIIIAIOT YPOBEHb YCBOCHHUS MaTepuaa,
(GOpMHUPYIOT HayYHOE MBIIUICHUE U YCUIIMBAIOT HHTEPEC CTYIEHTOB K U3yUEHUIO (PU3UKH.

KiroueBble cjioBa: MyJbTUMEIUIIHOE OOyueHHE, HaydyHOE I[I03HAHUE, AaTOMHas
¢uzuka, aaepHas pusmka, neJaroruueckuii SKCeprUMEHT.

CoBpeMeHnHoe oOpa3zoBaHue TpeOyeT HCHOAb30BaHMS IUPPOBBIX TEXHOJOTHUH,
0COOEHHO B MPEMOJIaBaHUM CIIOKHBIX JAUCIIUIUIMH, TaKMX Kak Qusuka. Paznen «AtoMHas u
sanepHast GU3UKa» MPEACTABISIET 0COOYIO CIOXKHOCTH IS CTYJCHTOB M3-3a BHICOKOTO YPOBHS
aOCTpakIMM MaTepuajia M CIOXKHBIX TIPOLIECCOB, TAaKUX KakK SICPHBIE pEaKIUu M|
B3aMMO/ICHCTBUE UBIIYYEHUS C BEIIECTBOM.

[IpumeHeHne MyJIbTUMEINNHBIX TEXHOJOTUH MO3BOJIAECT MPEOJOJETh 3TU TPYAHOCTH.
WNHTepakTUBHBIE CUMYJSIIUM, aHUMalMu W 3D-mozenu co3nar0T HariasgHble 00pasbl
a0CTpaKTHBIX MPOIIECCOB, UTO CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MBIIIUICHUSI.

Hear wucciaenoBanusi — OICHUTHb BIUSHUE MYJIbTUMEAUNHBIX TEXHOJIOTUN Ha
(dhopMupoBaHNE HAYYHOTO IMO3HAHUS CTYJCHTOB IMEPBOro Kypca KOJUICIKAa MPU U3YUYECHUU
ATOMHOU U IepHON (PU3UKH.

IIpuMeHeHne MYJIbTUMEIUITHBIX TEXHOJIOTH B 00y4eHUuM pusuke

MynbTuMenua OOBEAMHSIET TEKCT, W300paKeHHWE, 3BYK M aHHMAIUIO, TO3BOJISS
co37aTh JUHAMUYECKYIO OOydYaromlyro cpeny. MynbTUMeAuitHOe OOyYeHHE 3HAYUTEIHHO
MOBBINIAET KOTHUTUBHYIO 3((HEKTUBHOCTH OJarofapsi MHTETPAIMA BU3yaIbHBIX U CIIYXOBBIX
kaHaioB [1]. Hanpumep, anumanuss moMoraetr AEMOHCTPUPOBATh MPOLIECCHI, TaKUE Kak
SJICPHBIC PEAKIINU, KOTOPbIE TPYAHO BU3YaIU3UPOBATh TPAAUIIMOHHBIMU METOAAMHU.

PhET Interactive Simulations mpemocTaBISIFOT MOACIH aTOMHBIX IPOIIECCOB, KOTOPBIC
MIOMOTalOT YYalldMCsl TIOHSATh HJHEPreTHUYECKUE YPOBHH U TMEPEXOAbl DJIEKTPOHOB. OTH
CUMYJISILIUM TIO3BOJISIFOT YYEHMKaM B3aWMOJICMCTBOBATH C MOJECJISIMH, YTO CIOCOOCTBYET
aKTUBHOMY 0OyueHuto [1].

dusnka npenojaeTcss TPaAUIMOHHBIM crocoooM. Ha ypoke yuuTenb MNpoBeneT
JIEKLMIO C MEJIOM U Pa3roBOpHOM peubto. Korna neno H0XoauT 10 WILTIOCTPALMH, YUYUTEIh
pucyeT nuarpamMmbl Ha 6enoil gocke. MlHOrna mpu npoBeieHUH SKCIEPUMEHTa MPOUCXOISAT
MHTEpPECHbIC BEIIU, HAIPUMEpP, CHUHSIS IJIa3Ma Ha SKpaHe, ydalllhecss MOTYT YUTU C YpOKa C
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BpEMEHHBIM BOJIHEHHEM. Ho odeHb CcKOpo OHM 3a0ynyT 3KCIEPUMEHTalIbHBIE JAaHHBIE,
NOJATBEpXKAAIoLUE Teoputo, U 3 exT oOydeHus He npoaauTes goiro. Kpome toro, pucyHok
Ha 2D-nocke He OyneT OTpakaTh CIOKHYIO TPEXMEPHYIO CTPYKTypy aTtoma. IMeHHO 3/1ech
NPOSBIISIETCS] MOTEHIMAT COBPEMEHHBIX MYJIbTUMEIUUHBIX TexHojorui. llenbs maHHOTO
UCCJIEIOBAHUS - OLEHUTD, KAK MYJIbTUMEIUNHBIC TEXHOJIOTUHA MOTYT MOMOYb MPENOAaBaHUIO
aTOMHOM (Qu3uKkM B cTapmmux IMKojgax. McciaemoBaHMe COCPEOTOYEHO Ha IOUCKE
(haKTUYEeCKUX JaHHBIX M MIPUMEPOB TOTO, KAK MYJIbTUMEIUHHBIC TEXHOJIOTHHA MOTYT ITOMOYb
Ha dTarax BBEICHUS HOBBIX T€M, 00eCleUeHNs HHTEPAKTUBHOTO 00yUeHUs U MpU AopaboTKe
ULl 3K3aMeHa. Takke BaXHO YYMTBIBATh OIPAaHUYEHUS W NOpOoOJEeMbl MaTepUalIbHO-
TEXHUUYECKOTO O00ECIeUeHHUs, HalpUMep, JOCTYIMHOCTh TEXHOJIOTMUECKUX PECypCoOB U CIIPOC
Ha MOATOTOBKY yuHTenel. EcTe Haexaa, 4To 3TO UCCIIeTOBAaHUE MOXKET MOOYIUTh OoJIbLIee
YUCJIO IIKOJ U YYUTEJIEH BHEAPITh MYJIbTUMEIUWHBIC TEXHOJIOTMW U CTPATETUU B
MpernoiaBaHue, 4YTo0bl yyaruecss Moy 3pGeKTUBHO BOBJIEKATHCA B MPOIECC OOYUYEHUS U B
KOHEYHOM HMTOT€ JIOCTUTATh JIYUIIIUX PE3yJbTaTOB 00ydeHus [2].

Crnenyromiast Tabyuia KiacCu(UIUPYET OCHOBHBIE BUIBI MYJIbTUMEANIHBIX PECYPCOB,
KOTOpble MOTYT OBITh A((PEKTUBHO HCMHOJIB30BaHBl B 0Opa30BaTEIBLHOM MPOIECCE, HUX
MIPUMEPHI U TPEUMYIIECTBA.

Taoauna 1 — Knaccugpukauusi MyJbTUMEIMHHBIX PeCYpPCcoB

Kareropus [Tpumepsl [Ipeumyiecrsa

HHTEepaKkTUBHBIC PECYPCHI PhET Simulations, AKTHBHOE BOBJICUCHHE,

WHTEPaKTHUBHBIE KapTHI MHTEPaKTHBHOE
oOydeHue

Buneomarepuanst OO6yuaromue BHUJIEO, Apkoctb u
JOKYMEHTaJIbHbIE (PUIBMBI PEATMCTUYHOCTD

Anumanuun AHUMaNNU aTOMHBIX Junamuueckoe
MIPOIIECCOB, CUMYJISIIHH 00BSICHEHUE TPOIIECCOB
JIBYDKEHUS

3D-monenu 3D-moznenu aToMoB, Busyanmzamus
MOJIEKYJI CJIOXKHBIX CTPYKTYP

Bupryanenbie naboparopun Bupryanbsaeie IIpakTrueckoe
9KCHEPUMEHTHI 110 (PU3HKe PUMEHEHHE 3HAaHUH

[Tpe3enTarmu PowerPoint, Prezi Y100CTBO M CTPYKTYpa

Busyanuzanus sBisieTcsl KJIIOUEBBIM 3JIeMEHTOM oOyueHusi ¢usuke. Vcnonb3oBaHue
MHTEPAKTUBHBIX TEXHOJOTUH MO3BOJIAET YUAILIUMCS JTy4dIle IOHUMATh CJIOKHBIE KOHIIEIIUH.
Hampumep, ChemCollective npennaraer 3D-moaenu, KoTopbie JEMOHCTPUPYIOT TTOBEJCHUE
aTOMOB M MOJEKYJ B Pa3JUYHbIX YCJIOBUAX. OTH MOJEIU IOBBIIAIOT KOTHUTHUBHYIO
aKTUBHOCTh CTYAEHTOB M IOMOTAalOT UM CTPOUTH THIOTE3bl HAa OCHOBE HAOJIIOIaEMbIX
ITPOLIECCOB.

IIpenmyiiecTBa ¥ BI30BbI MYJIbTUMEAUITHOT0 00yYeHUS

IIpenmymecTBa MyJIbTUMEAUUHBIX TEXHOJIOTUN BKIIFOYAKOT:

v' CHwKeHHe ypoBHS abcTpakiuy Matepuana [1].

v' TloBblllleHHE MOTHBAIIMK M HHTEPECA K MTPEIAMETY.

v PopMHUpPOBaHUE YCTOMYMBBIX HAYYHBIX KOHLEIIIIUMN.
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Omnako MyJnIbTUMEIUMHOE 0OyueHHe TpeOyeT BBICOKOTO YpPOBHS TMOJITOTOBKH
npenojaaBaTesis U JOCTYIMTHOCTH TeXHUYECKHX pecypcoB. Hanmpumep, B uccinegopanusax PhET
Interactive Simulations moka3zaHo, 4TO HEMPaBUJIBHOE HCIIOJIb30BAaHUE AHUMAIIUM MOXKET
YBEJIMYUTh KOTHUTUBHYIO Harpy3Ky, €CJIM COMPOBOXKAaro1asi HHGOpMallus HE COTJlacOBaHa C
BU3yalM3auueit [3].

B wuccnenoBaHusIX OTMeEYaeTcsi, YTO MYJIbTUMEIUWHBIE TEXHOJOTUM Hauboiee
3¢ (PeKTUBHO pabOTAIOT MPU COYECTAHWHM C WHTEPAKTUBHBIMHU 3afaHusMu. lcmomb3oBanue
CUMYJISILIUM, TaKUX KaK SJIEPHOE JEJCHUE, MO3BOJISIET Yy4alllMMCS HE TOJIbKO HaOJII0/aTh
MPOIIECC, HO U aKTUBHO YYaCTBOBATh B €ro aHanuse [4].

Takke MOXHO YTBEpXKIaThb 4YTO IMepcoHanu3aiusi oOydyeHus (Hampumep,
MpEJCTaBICHHE MaTepualia B pa3roBOPHONM MaHepe) yJydlllaeT YCBOEHHWE Marepuaia. ITOT
MPUHINI OB peaIn30BaH B 00YUYaIOIINX BUACO, BKIFOUEHHBIX B AKCIIEPUMEHTAIBHYIO YaCTh
JAHHOT'O HCCIeA0oBaHus [J].

Metononorus

. B okcnepumente ywactBoBamu S50 CTyIEHTOB IIEPBOTO Kypca KOJUIEIKa
(Bo3pact: 15-16 ner).

. OkcnepuMmeHTanbHas rpynma (O) — 25 cryaeHToB, 0Oyd4aBIIHMXCS C
HCITOJIb30BAaHUEM MYJIbTUMEINMHBIX TEXHOJIOTUH.

. Kontponbhas rpynmna (KI') — 25 cTyneHToB, 00y4aBIIMXCA TpagULIMOHHBIMU
METO/IAMH.

Hcnonb3yemble MyIbTUMEANITHBIE TEXHOJIOTUN

JIns DKCneprUMEHTAIBbHOM TPYIIIBI UCIIOIB30BANMCH CIEAYIOIIUE PECYPCHI:

. CuMynauuss  CTpPOEHMsT  aToMa:  MOJENb,  IO03BOJSIOHIas — HaOM0IaTh
SHEPreTUYECKHe YpOBHU aToMa M KBaHTOBbIE mepexoinl 3nekTpoHoB (PhET Interactive
Simulations, u T.1).

. Cumynsinus  sIIEpHBIX  peakiuil: BU3yalu3alus JACJICHUs sapa ypaHa C
BO3MOKHOCTBIO MozienupoBanus 1enubix peakuuit (PhET Interactive Simulations).
. Cumynsins  B3aWMOJICUCTBUSI  WBJIYYEHHS] € BEHICCTBOM:  aHHUMAIIMH

MPOXOXKJIeHUs anbda-, 6eTa- U ramMma-iiydeil yepes pasiauunbie Marepuaibl (Radiation Lab
Simulation by OpenPhysEd).

. 3D-monenn aTOMHBIX TMPOIECCOB: BU3YAIM3allUsd XUMUYECKUX CBSI3EH W
atomubIx B3aumojencTBuil (ChemCollective).

JKCIMEePUMEHTAIbHAsA CXeMa

OT ucnosp3oBana MyIbTUMEAUINHBIE PECYPCHI.

KI' 3aHuManace 1o CTaHAApTHBIM Y4YeOHBbIM MaTepuanaMm (JICKUUHU, 3a7aud U3
y4eOHHUKOB, MIEYATHBIE CXEMBbI).

[IpoaomKUTENbHOCTD: 4 Henenu (8 3aHATHIN).

MeToabl aHaaM3a

Jlnst aHanmu3a WCMONIB30BAMMCH N-gain Il OLEHKH TPUPOCTa 3HAHUM W TECT
CrbloJIeHTa 17151 CTAaTUCTUYECKOTO CPABHEHUS TPYIIIL.

N-gain — 53T0 MeTpuka B 00pa30oBaTEIbHBIX HCCIICAOBAHUIX, KOTOpas H3MepseT
YIIy4IlIEHUE Pe3yIbTaTOB O0yUEHUs CTYICHTOB.
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Omna onpenenser pa3HUILY MEKIy pe3yJIbTaTaMU MPEIBAPUTEIBHOTO U MTOCIETYOLIETO
TECTOB, IIPEIOCTABIIA HOPMAJIM30BaHHbIM Oaul, OTpPa)KalOLUN CTENEHb YIY4IIEHUs
obyuenus. Eciu

£<0,3 HU3KuM oKa3areib

0,3<g<0,6 cpennuii moka3areipb MPUPOCTa

0,6<g BBICOKHMI MOKa3aTesb NPUPOCTa

Pe3yabTarsl n 00cyxkaeHne

Ta6auua 2 — Pe3yabTaThl TECTUPOBAHUS 00y4aIOIIMXCH

Cpennmnii 6as1 Cpeanuii 6aan Ipupoct Kareropus
I'pynna .
(npenrecr) (moctTect) (N-gain) MpHpPOCTa
DKCrepuMeHTaIbHas 47,2 61,4 0,45 Cpennsis
KonTposbHas 46,8 54,1 0,25 Huskasa

IIpupoct 3HaHMii: DKClEpUMEHTalbHAsl TPYINa MPOAEMOHCTPUPOBANA CpPEIHUN
npupoct 3HaHui (N-gain = 0,45), 9T0 COOTBETCTBYET CPEIHEH KATCTOPHH.

Caoxnble Tembl: HauOonblume 3aTpynHEHHs] BbI3BAIM 3a/laHUs, CBS3aHHBIE C
B3aMMOJICHCTBUEM HU3IIYUYEHHUSI C BEIIECTBOM.

70

60

50

40 -

=3l

30 - BEKT

20 -

10 -

IIpearect Htorrect

Puc. 1 - Paznuna mexay pesyJibTaTaMi IPEABAPUTEITLHOTO U UTOTOBOIO TECTOB
(nnarpamMma mokasbIBaeT CpeaHui 0amt o0erx TpyIi)

3aki0oueHue

MynbTUMEINIHBIE TEXHOJOTUM MOBBIIIAIOT YPOBEHb YCBOEHUS CIIOKHBIX TEM, TAKUX
KaK CTpPOEHHE aToMa M SJEpHbIe peaKkluu. DKCIepUMEHTalbHas Tpymna Iokaszana Oolee
BBICOKMH MPUPOCT 3HAHUN 1TO CPABHEHUIO C KOHTPOJIBHOM.
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MynpTUMeEIMa TIOMOTAeT TMpPU PA3IUYHBIX THUIAX CTHIEH OOydYeHMs, BKJIIOYas
BU3yaJlbHOC W TaKTWIbHOE oOyueHue. BusyanbHbIC ydammecs - 3TO T€, KTO IOHMMAaeT
KOHIICTIIIUU M COXPaHseT 3HAHHWS C IMOMOIIBIO HATJISIHBIX MMOCOOMH, TaKUX KaK BHUICO U
cinaipl. TakTWIbHBIE y4YalMecsl OTHOCATCS K YYalllUMCS, KOTOPBIC Yy4aTCs, BBITOIHSS
dbusnyeckue yIpaXHeHHs M TpUKacasch K wMaTtepuanam. llpemocraBnsss pa3iaudHbIC
MYJIbTUMEININHBIC UCTOYHUKH W MHCTPYMEHTHI, aTOMHAas (hU3MKa MOXKET OBITh MPECTaBICHA
HE TOJBKO BU3YaJbHO, YTOOBI MPOJEMOHCTPHUPOBATH AOCTPAKTHBIC IOHSTHS, TaKHUE Kak
aTOMbl M MOJIEKYJIBI, JUISI YYalllUXCSl C BU3YQJIbHBIM BOCHPUSITHEM, HO TaKXKE MOMKET
MPaKTUKOBATBCS C TIOMOINBIO CHMYJISITOPOB M TOMY TMOAOOHOTO ISl ydYaIuxcs C
TaKTWJIBHBIM BOCIIPUSATHEM. DTO OYEHBb BAXKHO JJISI TAKOTO TpEeaAMeETa, Kak (U3HKa, TTOTOMY
YTO OH COCTOMT U3 MHOYKECTBA AOCTPAKTHBIX IIMKJIOB U CIOXXHOCTEH, KOTOPBIE TPYIHO
O0OBSICHUTB MPOCTO CIIOBAMH WJIM CTATUYHBIMU U300paKEHUSAMU B yUCOHHUKAX.

HanpasJ/ieHust JajibHEHIIUX UCCJIETOBAHUM

AHaN3 BIUSHUS MYJIbTUMEINA HA IPYTHE pa3eiabl (PU3HKU.
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