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PEJAKIIMAJIBIK AJTKA:

L JKAPATBLIBICTAHY FBIJIBIMJIAP

JockenoBa bany beiiceHoBHa, "KayanThl XaTibl, OCHOJIOTHS FRUIBIMIAPHHBIH KaHmaatel, M. Ko3piOaeB ateiHgarsl CKY
(ITerpomnasi, Kazakcran),

TMamoB Cepreii BnagumupoBmd, Teorpaduist FEUTHIMIAPHIHBIH KaHUaTh, MATEMAaTHKa KoHE KapaThbUIbICTaHY FEUTRIMIAPHI
¢daxynpreTiHiH Jekanbl, M. KospiGaes ateparsl CKY (Iletpomnasn, Kazakcramn),

Tlonsikos Bmagnnen BacuwibeBHY, XUMUST FHUIBIMIAPHIHBIH JOKTOPEL, Tpodeccop, M. KozpibaeB atemmarst CKY
(Ilerpomnasn, Kazakcran),

MakapoB Cepreii BukxrtopoBud, ¢u3nka-mMaTeMaTHka FHUIBIMIAPBIHBIH JOKTOPBL, Tpodeccop, ANTail MeMIEKeTTIK
yauBepcuteTi (baprayn, Pecett),

Bennr An, PhD moxtopsl, ipodeccop, I 'manbck yauBepceureri (I manbek, [lonpmia).

II. BUOJIOT U AJIBIK FBIUIBIMJIAP

Kymaryn Moaymp KakplkaHoBHA, xKayarTel XaTiibl, PhD noktopsl, «boTaHuKa skoHe QUTOMHTPO KIS HHCTUTYTHD
PMK ¢ummaner Actana 60TaHUKaIBIK GaFbIHBIH (IIopa koHe 6CIMIIIK pecypeTaphl 3epTXaHACHIHBIH Killli FEUTHIMHA KBIZMETKEP1
(Acrana, Kazakcran),

TMerkoB Huonaii, PhD ngoxTopsl, BoirapusHpI, KycTap/bl KOpFay KOFaMBIHBIH KeTEeKIT FhUTLIMU Kbi3MeTkepi (Codws,
Bbonrapus),

CubataeB Anyap6ex Kapumonmuu, C. Ceiipymmm aremmarsl Kazak arpoTexHukamblk 3eprTey yHuBepcuTeTi KEAK
GUOTOTHS FEUIBIMIAPHIHBIH IOKTOPEL, GHOTIOTHSL, 6CIMIKTEP Il KOpFay JKaHe KapaHTHHI KadeapachHbIH MeHrepyIici (Actana,
Kazakcran),

TaBpuoB Amnapeii dnyapaoBuy, GHOTOTUS FHUTBIMAAPHIHBIH KaHIUIATH, 300JOTHS MHCTUTYTHIHBIH, YKETEKI FHUTHIMI
KpI3MeTKepi (AnmMatsl, Kazakcran),

KakaGaeB AHyapGek Asi30aeBud, OHOIOTHS FHUIBIM/IAPBIHBIH KaH IU/IaThL, T bUIBIM koHE HHHOBAITUSUIAP KeoHiHer1 backapma
mytreci, M. Kosbi6aes atemarsl CKY (Lerpomasn, Kazakcran),

KybentaeB Cepuk AprbméexoBud, PhD noxroprl, «boTaHmka xsHe (QUTOMHTPOAYKITHS MHCTUTYTH PMK drimmamst
AcTtana GoTaHUKABIK Garel (ropa KaHe oCIMIIK pecypeTaphl 3epTXaHaCKHBIH JOTIeHTi (AcTaHa, KazakcTaH).

IIL NEJAT'OI'UKAJIBIK FBIJIbIM/JIAP

JoGpoBoabckasi Jlnmana BamepbeBHa, jKayarThl XaTIibl, [Iearorvka FRUTHIMAAPHIHGH KaHauaaTel(PhD), ara OKBITYIIIBL,
M. Kosri6ae ateiiarsl CKY(Ietpomnasn, Kazakcran),

Awmopettu ['yno, iefaroruka FeUTBIMIAPHIHEIH TOKTOPEL, Tpodeccop, [ 'enys yausepeurerti (1 eryst, Utamist),
Myp3amHoBa Anva  KakmMOBHA, I1€/[arOTHKa FBUIBIMJAPBIHBIH  JOKTOPBI, «llearorvka >koHE IICHIXOIOTHSD
kadempachHbH Tpodeccopsl, M. Kospibaes atsramarsl CKY (Iletponas, Kazakcran),
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TpsimunbiHa Anna IIpokodbeBHa, Peceit GuniM akaleMUSICEIHBIH KOPPECTIOHIEHT-MYITIECT, MTearoTUKa FhUTHIMIAPBIHBIH,



JOoKTOpBL, Tipodeccop, AU, T'eprieH aTemmarbl Pecelf MeMIEKETTIK II€JarOTUKANBIK YHUBEPCUTETIHIH FBUIBIMU >KYMBIC
KeHiHzer1 mpopekTopsl (CankT-IlerepSypr, Peceit).

IV. 9JIEYMETTIK-I'YMAHUTAPJIBIK FbIJIBIMJIAP

Kenmrox Eprenunii IBaHoBIY, jkayarTsl XaTIlbl, SKOHOMUKA FHUIBIM/IAPBIHBIH JOKTOPBI, « OKOHOMUKA, €Cell KoHE KapiKbD
kadempachHbH gorieHTi, M.Ko3ribae atsmmarsl CKY (Ilerponasi, Kazakctan),

Adneccanapo ®uryc, cascu FouTbIMap Karmuaarsl, PhD, mpodeccop, Onryctik Jlarmo KaccuHo yHUBEpcHUTETI peKTOPHIHBIH
keHecrrici (Kaccuno, Utamus),

Hapxanosa Mynupa Illlamcy TInHOBHA, SKOHOMUKA FRUTHIM/IAPBIHBIH KaH/U/IaThl, KaybIMAACTHIPUIFaH IIpodeccop, Kacrmii
yHuUBepcuTeT] (AnmaTer, KazakcTan),

JIbivan Hrops HropeBu4, Tapux FHUIBIMJAPBIHBIH JOKTOPBI, Ipodeccop, bepisHck MeMIEeKeTTIK IiearOrHKalbIK
yauBepcuteTi (bepasmck, YikpanHa),

Mamenszage Unbxam Pavms Oray, ¢rtocodust FRUIBIMIApBIHBIH JOKTOPHL, podeccop, baky reumbiM akagemusichl (baxy,
Ozipbatikan),

Hedac Caymioc, aneyMerTaHy FRUTLIMIAPBIHBIH JOKTOPHL, Tipodeccop, Mukonac Pomeprc yauBepcuteTi (Buibhioc, Jutsa),
TMaTnacos Omner FOpbeBuY, 5KOHOMIKA FHUILIMAPBIHBIH JOKTOPHL, TIpodeccop, OMGBI TYMaHUTAPIIHIK akaaeMusichl (OMOBL,
Peceit),

CangpiGaeB Kanrac Caymakacynbl, ¢rtocodus FEULIMAAPHHBH ToKTophl, «Hyp MyGapax» Erumer uciam mapeHueTI
yHuBepcuTeTi (Anmater, Kazakcramn).

V. AYBLJI HAPY AHIBLJIBIFBI FBIJIBIMJIAP

KanTap6aesa nbmupa EpGosioBHa, kayallThl XaTIbl, «ATPOHOMHUS KOHE OpPMaH INapyallbUIBEFBD KadepachIHbIH
norienti, PhD, M. Ko3ni6aes atsramarsl CKY (Ilerpomarn, Kazaxcram),

MlasxmeTtoBa AnThiH CeliTAXMeTKBI3bI, a/IIL.F.K., arpOTEXHOTOTUS QaKyIbTeTiHIH AekaHbl, M. KospiGaes atsmmarsr CKY
(Ilerpomnasn, Kazakcran),

Cuoian Bukrop HukomaeBuy, a/mr. 7., ara okpITymibl, M. Kosribae atbmaarst CKY (Tlerpomasn, Kazakcran),

Tames Anexcanap Hukomno, PhD nokxTopsr, mpodeccop, opMaH TeXHUKaTbIK YHuBepeuteTi (Codust, Borraprst),

T'o Aynmaii, PhD noxtopst, ContycTik-baThic yruBepenteTi (SHmimH, Kerraif),

Kapmeno Jarmm, a/irLr. 1., mpodeccop, Ilatepmo yausepeuteti (1lamepmo, Uamus),

Xanb Hun ®an, PhD noxroper, Conrycrik-bateic yauBepcuteTi (SIrmm, Kerratt),

Mlann Baiicunab, PhD poktoprer, ContycTik-baTeic yHuBepenteti (Srmim, Kerrait),

Jixysenme Jlo ITama, Ph. D, [Tamepmo yrusepcuterti (Ilamepmo, Mtams).

VI. TEXHUKAJIBIK FbIJIBIMJAP

IMManopesa Anna BacniibeBHa, jkayarTsl XaTibl, «KypbUIbIC koHE JM3aiiH» KadeApachHbIH MEHrepymIici, goueHt, PhD,
XaTBIKAPATBIK aKIapaTTaHBIPy akaTeMISICHHBIH akageMuri, M. Ko3piGaes atemgarsl CKY (Ilerpomasn, Kazakcram),
HBenn Bukrop IeTpoBud, TeXHVKa FHUTHIMIAPLIHEIH JOKTOPRL, Tpodeccop, M. Kosribaes atemgarst CKY (Iletpoman,
Kazakcran),

Kocbix Anatoimii BragnMupoBu4, TeXHWKA FHUIBIMIAPBIHBIH JOKTOPEI, Tpodeccop, OMOB MeMIEKeTTIK TeXHUKAIBIK,
yauBepcuteTi (OMOEL Pecett),

TlonoB Anapeii FOpbeBHY, TeXHVKa FRUTBIMAAPHIHBIH JOKTOPHL, Ipodeccop, OMOBI MEMITEKETTIK TEXHUKATBIK, YHUBEPCUTETL
(OMOBL, Pecetlt),

Komexos Kaiipat Temup0aeBuy, TeXHIKa FRUILIMIAPBIHBIH JOKTOPHL, IIpodeccop, «AzaMaTThIK aBUaIys akaieMusichly AK
(Ammartel, Ka3zakcran),

KysnenoBa Bukropus HukonaeBHa, TeXHUKa FRUTBIMIAPHIHBIH, JOKTOPEL, JoteHT, Cibip MeMIeKeTTIK aBTOMOGIIH-KOI
akageMusicel (OMOBI, Peceit),

CaBocTnH Anekceil AJeKCaHAPOBHUY, TeXHUKA FHUIBIMIAPHIHBIH KaHAUAATHL, Tipodeccop, M. KozpiGaeB aThIHIArb
CKY(Ilerponasn, Kazaxcran).

VII. AKITAPATTBIK-KOMMYHUKAIIUAJIBIK TEXHOJIOI'UAJIAP

KymmkoBa Bamentuna IleTpoBHa, jkayaIThl XaTIlIbl, TEXHUKA FHUIBIMAAPBIHBIH KaHMUAATHL, mIpodeccop, M. KosbiGaen
arpiHiarel CKY (Ilerpomnasi, Kaszakcran),

Filippo Arrichiello, PhD moxtopsr, Kaccumo xane OHTycTiK Jlarmuo yHIBEpCUTETIHIH, « DNeKTPOTEXHUKA KaHe MHPOpMAaTHKa
Gackapy kyitenepi» kadeapackHbIH mpodeccopsl (MTamst),

Alessandro Cantelli-Forti, PhD noxTopsl, ¥ ITTHIK paionoKaIsUIBIK KaHe Gakbriay Kykenepi 3eprxanachl (RaSS), Mtamms,
Alberto Lupidi, PhD noxtopsl, ¥ITTHIK parioTOKaIMSITHIK JKoHe Gakbriay Kyiienepi 3eprxanacs (RaSS), Uramus,
Levashenko Vitaly, PhD noxropsr, XXwmn yauBepcurteriniy podeccopnl (Kumm, CroBakwis ),

Zaitseva Elena, PhD moxropsr, JKimmH yHuBepcuTeTiHIH mpodeccopst (Kumum, CroBakws).

VIIL ®NUJIO0JOI'UA FbUIBIMJIAP

Kyanpnnaesa Caman ?KameroBHa, *KayarrTsl XaTIlbl, QUIOIOTHS FRUIBIMIAPBIHBIH KaHIUAATH, «lIpakTUKaNbIK Kazak,
Ty KadeapachHbH gotieHTi, M. Kosribaes atsmparsl CKY (Ilerponasn, Kazakctan),

JApodorteno FOaus BopucoBHa, mearoruka FeUILIMAAphHEH gokTopsl, OMI TIY ITlet Tinaepi kadeapackHBIH mpodeccoph
(OMOHL, Pecett),

Epuxan Ietex, PhD goxtopsl, Tokar I'asrocMarmanta YaupepeureTi (Tokat Gaziosmanpasa Universitesi), TypKus;
Kanpipos Kanbaii TypapoBuu, ¢umonorns FRUIBIMIAPBIHBH KaHauaaTel, «Kaszak Ti1i MeH amebueriy KadepachIHbIH,
npodeccopsl, M. Kosribae arbmaarst CKY (Ilerponasmn, Kazakctan),

KaknmoBa Maiipa EpenranmnoBHa, Quionorusi FhUIBIMIAPBIHBIH —KaHAUAAThl, «l'epMaH-poMaH (QUIONOTHSICHY
kadpempachHbH fotieHTi, M. Kospibaes atomarsl CKY (Ierpomasn, KazakcTamn),



KpbuioBa Jlioammiia AHATO/IbeBHA, II€IarOTHKa FHUIBIMAPBIHBIH JOKTOPBL, «OpbIc Tl MeH ofiebueri» KadepachHbIH
enGek ciHipreH mpodeccopsl (Tipodeccoprr), M. Kosribae arsmmarst CKY (Ilerponasi, Kazakcran),

MyxamemxanoBa I'yibmupa TactemupoBna, PhD noktoper, «Ka3ak Timi MeH a1e6reTi» kadeIpachHbIH JOTICHTI, M.
Ko3spi0aeB ateiagarel CKY (Ilerponapn, Kazakcran),

Catduena Enena BukropoBHa, QUITONOTHS FRUTEIMAAPHIHBIH KaHaThL, « OpbIc TiT MeH a/ieCreT» KadeapachHbIH JOTIEHTI,
M. Kosri6ae ateiiarsl CKY (Ilerpomasn, Kaszakcran),

Croanen PobepT, Manoanars! ['aBaiiu yHuBepeutetiHiH npodeccoprl (AKII 'onomymy, [aBait apangapbr),

Tanacnaesa 7Kanap CepkenioBHa, QUIONOTHS FRUIBIMIAPBIHBIH KaHmIaThl, «Kazak Tini MeH o1ebueTi» mpodeccopsl,
M. Kosri6ae ateiiarst CKY (Ietpomasn, Kazakcran).

T'naBHbIi pegakTop:

JemMbsiHeHKo AJjekcanap BanentuHoBuu, npodeccop Kadenpl «OHEPreTMKa U PaJAHO3NIEKTPOHUKA», KaHAUIAT
TEXHIYECKUX HayK, acCOIMUPOBAHHBIN IIpodeccop (JOIEHT)

Penaxrop:

Ocrposckast Banepusi CtannciaBsoBHa, meroucT JlenapramenTta Hayku CKY um. M. Ko3zpibaeBa, Maructp

PEJAKIIMOHHA A1 KOJIJIEI' A:

L ECTECTBEHHBIE HAYKH

JockeHoBa bany BeiiceHOBHa, OTBEICTBEHHBIH ceKperaph, KaHIuIaT OHONOTMYECKUX HAyK, CTapIIMi IIperojaBarelb
kadenprr «I eorpadus u sxomormsny, CKY mv. M. Koswibaena (IlerponaBnosek, Kazaxcran),

TMMamxos Cepreii BnaguMupoBuy, kKaHuar reorpapuyeckux HayK, JekaH $pakylIbTeTa MaTeMaTHKU U €CTECTBEHHBIX HayK,
CKY um. M. KosbiGaepa (IletponaBnosek, Kazaxcran),

Tlonsikos Biaammimen BacmibeBud, JokTop XumudeckuxX Hayk, mpodeccop, CKY um. M. KoswpiGaena (IleTpomaBioBek,
Kazaxcran),

Maxkapos Cepreii BukxropoBu4, J0KTOp (QU3MKO-MaTeMaTHUECKUX Hayk, Ipodeccop, ANTalcKuil TocylapcTBEHHBIH
yauBepcureT (bapHayn, Poccust),

Bennr An, goxtop PhD, podeccop, I mannckuit yausepcuret (1 nannek, [lonpma).

II. BUOJOTUYECKHNE HAYKH

Kymaryn Monaup 7KakblkaHoBHA, OTBETCTBEHHBI ceKkperaph, Jokrop PhD, Miaanmmii HayuHBII COTpYIHHK
nmaGopaTtoprn GIOPHI U PACTUTENHHEIX PecypcoB AcTaHUHCKOTo SoTaHmdeckoro caga ¢romana PITI « AactutyT GoTaHMKy 1
¢urouHTpo YK (AcTaHa, Kazaxcramn),

TlerkoB Hukomaii, goktop PhD, Beaynmiit Hay4HBI coTpyHUK bonrapckoro obrmiectsa 3amuts! il (Codust, borraprt),
CubaraeB AHyapOex KapumoBuu, 10kTop GHOTOTHUYECKUX HayK, 3aBeyromuii kKadenpoit «buonorus, 3anmra 1 KapaHTHH
pactermity HAO «Kazaxckuit arpoTeXHUYecKWil WccleloBaTenbekuil yHuBepenteT umenn C. Ceiipymmma» (Acrtana,
Kazaxcran),

TaBpuiioB Anapeii InyapaoBuy, KaHaAuaaT OHOIOTHUECKUX HayK, BEJYIIMI Hay4HbIA COTPYAHUK WHCTUTYyTa 3007I0THH
(Ammartel, Kaszaxcran),

Kaka6aeB AnyapGek Asi36aeBIY, KaHAUIAT GHOTOTHUSCKUX HayK, wieH [[papmerms o Hayke v wHHOBarmsM CKY nM. M.
Ko3pi0aesa (IlerpomnaBnosck, Kazaxcran),

KyGenraes Cepux Apropmoexosud, joxrop PhD, accormmpoBanHbli Ipodeccop nadopatopun GIOpsl U PacTUTEIBHBIX
pecypcoB AcrtanmHckoro GoTanudeckoro caga ¢wmana PITI «MucTHTYT GOTaHWKM W QUTOMHTPOAYKIWI» (AcTaHa,
Kazaxcran).

IIL NEJAT'OT'MYECKHUE HAYKHU

JoGpoBonbckasi Jlnmana BanepbeBHa, OTBETCTBEHHBIN CeKpeTaph, KaHuaaT Tegarorudeckux Hayk (PhD), craprmiif
npenogaBarein, CKY um. M. KospiGaeBa (IlerponiaBnosek, Kazaxcran),

Amopettu I'yugo, T0KTOp mefarormyecknx Hayk, ipodeccop, Yumsepeutet | enyu (Ienys, Mtamis),

Myp3amuHoBa Amva JKaknMoBHA, JTOKTOP IlelarorudieckuxX Hayk, podeccop, CKY mm. M. Ko3piGaesa (IleTpomnaBioBek,
Kazaxcran),

Hyp6exoBa Kanat KynanuanoBHa, JOKTOD ITe/larOTMYECKUX Hayk, mpodeccop, akagemMuk MexayHapo ol AxajeMun
WMudopmatmzarpm 1 Akajemuu nefarormdeckux Hayk PK, mpodeccop-uccremoparens KazHITY wmm. AGag (AnMarter,
Kazaxcran),

Tarnabnesa Hatamusi I'puropbeBHa, JOKTOp IeJarOTMYecKUX HayK, Ipodeccop, Ypalbckuil TrocyapcTBEHHBIN
nieflaroruyeckuii yausepeuret (ExarepunOypr, Poccus),

IMucapeBa CeersiaHa AHATOJIbEBHA, WICH-KOPPECIIOH/ICHT PoccHiickoit akaieMui 06pazoBaHus, JOKTOP IejarOrTIeCKUX
HayK, Itpodeccop, IIPOPEKTOP 110 HayuHoH paGoTte Poccuiickoro rocy iapcTBEHHOTO I1e/[arOTMHYECKOro yHuBepeuTeTa uM. A 1.
T'epriena (Cankr-1lerepGypr, Poccus),

TpsamunbiHa Anna IdpoxkodbeBHa, akagemuk Poccuifckoil akajieMuu 0o0pa3oBaHUs, JOKTOP IEJarOTHHECKUX Hayk,
npodeccop, JUPEKTOP HHCTUTYTa IIEJarOTUKM POCCHICKOTO TOCYJApCTBEHHOTO —II€larOTMYecKoro  YHHUBEpCHUTETa
uM. AWM. T'epriena (Cankr-IlerepGOypr, Poccus).

IV. COHUAJBbHO-T'YMAHUTAPHBIE HAYKH

Kenmtox Eprennii MBanoBHY, OTBETCTBEHHBIH CeKpeTaph, AOLEHT Kadeapsl «OKOHOMHKA, yueT M (DHHAHCHD), JOKTOP
skoHoMu4eckux Hayk, CKY um. M. Kospi0aea (Ilerponasnosck, Kazaxcran),

Auneccanpo ®@uryc, kaHuaaT ommTHIECKUX Hayk, PhD, ipodeccop, coBeTHUK pekTopa yHUBepcuTeTa Kaccuno HOxHOTO
Jlarmo (Kaccuno, Urams),



Hapxanosa Mynupa IlaMcyTinHOBHa, KaHIUAaT SKOHOMUYECKUX HayK, acCOIMUpPOBaHHBIN Ipodeccop, Kacrmiickuit
yHHUBepcuTeT (Anmarsl, Kazaxcran),

JIbivan HUrops HropeBu4, JOKTOp HCTOPHYECKUX Hayk, Ipodeccop, bepsHCKHit rocy apcTBEHHBIN IIearornuecKuit
yHuBepcuTeT (bepasgHek, YKpanHa),

Mamenszage Unbxam Pavms Ority, noxTop drmmocodekux Hayk, mpodeccop, Akagemus Hayk baky (baky, Azepbaifpkan),
Hedac Caymroc, TOKTOp COIOTOTHUECKUX HAYK, TIpodeccop, yHuBepcuTeT M. Mukonaca Pomeprca (BuisHioc, JIutsa),
TMaTnacos Omner FOpheBHY, JOKTOP PKOHOMUYECKHX HayK, Ipodeccop, OMckas TyMaHuTapHas akagemus (OmMck, Poccust),
Canppbibaes Kanrac Caynakacyiibl, JokTop Guiiocodckux Hayk, EruieTckuii yHUBEpCUTET HelaMCcKoR KynbTypsl «Hyp
My6apax» (Anmatsl, Kazaxctan).

V. CEJIbCKOXO3dIC TBEHHLIE HAYKH

KanTap6aesa Jnbmupa EpbosioBHA, OTBETCTBEHHBINM CeKpeTaph, JOIEHT Kadeaphl «ATPOHOMHS U JIECOBOACTBOY, PhD),
CKY um. M. Kosbi6aesa (IletponaBnosek, Kazaxcran),

IMlasixmeToBa AuTbiH CeliTaxMeTOBHA, KaHJUIAT CEIbCKOXO3SMCTBEHHBIX HAayK, JeKaH arpoTeXHOIOIMYECKOTO
¢paxympreta, CKY um. M. Ko3niGaena (Ilerpomasioscek, Kazaxcran),

Cusonan Bukrop HukommaeBu4, JTOKTOp CEIbCKOXO3SMMCTBEHHBIX HayK, cTapIudii rpemnoaaBarens, CKY um. M. Ko3ribaera
(IlerponaBnoBck, Kazaxcran),

TameB Anexcanap Hukonos, noxrop PhD, mpodeccop, Jlecotexrmaeckuit yausepeuteT (Codust, Bomrapus),

T'o Ayngeii, noxtop PhD, CeBepo-3amamubiii yausepeuteT (SlummH, Kutatt),

Kapmenmo Jarim, JoKTop CeMhCKOX03IHCTBEHHBIX HAYK, IIpodeccop, YHuBepcuret [larepmo (Ilaxepmo, Uamms),

Xan Hundan, toxtop PhD, Ceepo-3anmamubiii yauBepeuteT (STumm, Kurait),
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AHnoramus

JlaHHas CTAThsl MOCBAIICHA MCCIICTOBAHUIO (DAKTOPOB PUCKA PA3BUTHS OCTCONOPO3a, CPOKYCHPOBAHHBIX
HA aHKeTI/IpOBaHI/II/I MAIHCHTOB, HpI/II(pel'[J'IeHHBIX K IOJIHKJIMHHUKAM. ABTOpI)I OCyH.[eCTBI/IJ'II/I KOMHHGKCHBIfI aAHAJINn3
BIHSHHS BO3PACTA, M0JIA, TCHETHUCCKOHM MPEAPACIIONOKCHHOCTH, YPOBHS (PH3HUCCKON AKTHBHOCTH U MTHTAHKS HA
BepO}ITHOCTI) paSBI/ITI/I}I OCTeOHOpOSa y TMMAITHUCHTOB paSJ'lI/I‘{HI)IX BOSpaCTHI)IX Hu COI.[I/IOI[GMOFpa(I)I/I‘IeCKI/IX IpyHH.

MeToa0I0THsI UCCACAOBAHUS BKJIIOYAIA AHKCTHPOBAHUE OOBINON BHIOOPKH MALMUCHTOB, MOCCHIAIOIINAX
MMOJIHKIIHHHKH, C HOCJ'IGI[yIOH.[I/IM TMMOABCACHUCM HTOTOBBIX JAHHBLIX B BHAC Z[I/Ial"paMM. B peSyJ'IBTaTe 6I>IJ'II/I
BBUSIBIICHBI KJIFOUCBBIC (DAKTOPHI PHCKA M HMX B3AUMOCBS3H C PA3BHTHEM OCTCOMOPo3a. [1oNnyuCHHBIC aHHbIC
MPEACTABNICHBI B HALTSAHOMW (hOpMe, 4YTO OOCCICUMUBACT NETKOCTh HWHTCPIPETALUH W TO3BOJSCT BBIICIUTH
HAuOO0JIee 3HAYMMBIE ACTIEKTHI.

Ha ocHOBE MPOBEACHHOTO HCCACAOBAHMS ABTOPHI JCIAOT BBHIBOJ O HCOOXOAMMOCTH yUCTA YKAZAHHBIX
(haKTOPOB MPHU OLCHKES PUCKA OCTEONMOPO3a U Pa3padOTKE HHAUBHIYATH3UPOBAHHBIX TTOIX0JA0B K MPO(HIAKTHKES
H JICUCHUIO. Pe3yabTaTsl paboTHI MOTYT OBITH TOJIC3HEI A1 BpaucH 00IICH MPAaKTHKH, CIICHHATH3HPYIOIIAXCSA HA
mpoUIAKTHKE M PAHHCH AMATHOCTHKE OCTCOMOPO3a, a TAKKE UL Pa3pabOTKH COUMANBHBIX MPOrpamMM IO
VAYUIICHHIO 3A0POBbS HACCIICHHUSL.

KiioueBbie cjioBa: (PakTopbl PUCKA, OCTCOMOPO3, MALMCHTHI MPHKPCILICHHBIC K TMOTHKIHHAKAM,
AHKETHPOBAHUE, MPO(PHIAKTHKA, JUATHOCTHKA.
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Angarma
By Makanma eMxaHamapFa TIPKEITCH HAYKACTAPABIH CayaTHAMACHIHA OAFBITTAJFAH OCTCOMOPO3ABIH Kayil
(hakTOpIApBIH 3CPTTCYIC apHAIFAH. ABTOpJIAP OPTYPJL KACTAFBI JKOHC COIMOACMOTPA(HAIBIK TONTAPIAFHI
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TMAIUCHTTCPAC OCTCOMOPO3IBIH JAMy BIKTHMATABIFBIHA JKACTHIH, JKBIHBICTHIH, TCHCTHKANBIK OCHIMILTIKTIH,
(pu3HKaIBIK OCICCHAUTIK TCH TAMAKTAaHY JACHICHIHIH OCCPIH JKAH-KAKTHI Taagadbl. 3CpPTTCY omicTeMeci
CMXAHAJIAPFa KCJICTiH HAYKACTAPIBIH YIKCH YATICIHE cayaiHaMa >KYpri3iimi, comaH KCHiH auarpaMMa TYpiHAC
KOPBITHIHIBI ACPEKTEpPAl HIBIFAPYABI KaMThIABL. HoTmkecinae Herisri Kayinm (akTopiapbl KOHE OJIAPABIH
OCTCONIOPO3IBIH, TaMYybIMCH OAHTAHBICH AHBIKTANABL AJBIHFAH MOIIMETTEP KOPHEKI TYpAE YCBHIHBUIFAH, Oy
TYCIHAIPYAIH KapamawbIMIBUIBIFBIH KAMTAMACHI3 €Tl KOHE €H MAaHbI3ABI aCIEKTIIepAl Oeiim KepceTyre
MYMKiHAIK Oepeni. JKypri3inreH 3epTTey HETi3iHAC aBTOPIAp OCTECONOPO3 KayIiH Oaranay sKOHC aJAbIH ally MCH
EMICYAIH KCKCICHAIPUITEH TACUTACPIH 9d3ipiey Ke3iHAe OChl (PaKTOprapAbl €CKEpy KAKSTTLN Typasl
KOPBITHIHIBI Kacampl. JKYMBIC HOTIDKEICPI OCTEOMOPO3ABIH ANABIH aNyFa JKOHE €pTe AHATHOCTHKANAYFa
MaMAaHIAHFAH >KAIBI TOKIPUOCTIK JAapirepiepre, COHAAN-aK XaJbIKTBIH JCHCAYJIBIFBIH JKAKCAPTYFa apHAJIFaH
QNICYMETTIK OaFAapIaManapasl 93ipacyre Hanaansl 00y sl MYMKIH.

Kinr ce3aep: xayin (axToprapsl, OCTCOMOPO3, CMXAHATAPFA TIPKCITCH HAYKACTAp, CayalHAMa, aJIIbIH
ajy, AMAarHOCTHKA.

ASSESSMENT OF RISK FACTORS FOR THE DEVELOPMENT OF
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Abstract

This article is devoted to the study of risk factors for the development of osteoporosis, focused on the survey
of patients assigned to polyclinics. The authors carried out a comprehensive analysis of the influence of age,
gender, genetic predisposition, level of physical activity and nutrition on the likelihood of developing osteoporosis
in patients of various age and sociodemographic groups.

The methodology of the study included a survey of a large sample of patients visiting polyclinics, followed
by summarizing the final data in the form of diagrams. As a result, key risk factors and their interrelationships
with the development of osteoporosis were identified. The data obtained are presented in a visual form, which
provides ease of interpretation and allows you to highlight the most significant aspects.

Based on the conducted research, the authors conclude that it is necessary to take these factors into account
when assessing the risk of osteoporosis and developing individualized approaches to prevention and treatment.
The results of the work can be useful for general practitioners specializing in the prevention and early diagnosis
of osteoporosis, as well as for the development of social programs to improve public health.

Keywords: risk factors, osteoporosis, patients attached to polyclinics, questionnaires, prevention,
diagnosis.

BBenenue

Ocrteonopo3 — MHorodakroproe 3aboneBaHHE ONOPHO-ABUTATENILHOIO —armapara
4eJoBeKa. IMOpaKarollllee BCE KOCTH CKeJieTa, XapaKTepU3yollee YMEHbILIEHHEM MaccChbl
KOCTHOH TKaHU H CONPOBOXKAAOMICECA CHUXKXCHUEM IIJIOTHOCTU U HNPOYHOCTU KOCTEN M
NPUBOMALINM TOBBIIIEHUIO pucka nepenomoB [1]. BO3 cumrtaer ocreonopo3 rinobanbHON
npobsieMoii O0IIECTBEHHOTO 3/10POBbsl, TOCKOJIbKY OH OKa3bIBA€T 3HAUUTENILHOE COLIMAIBHOE
U SKOHOMHYECKOe Opemsi Ha 3apapooxpaHenue [2]. Ilo smmmeMUONOrHYECKOW, HAay4IHOH
npopHIaKTHIECKOH M KIMHWYecKoH 3Haunmoctd BO3 craBUT ceromHs OCTEOnmopo3 Ha
YeTBEPTOE MECTO Iociie MHYEKLNOHHOH, CepleYHO-COCYANCTOM, OMyX0IeBOH, SHAOKPHHHOM
natosiorun [3]. I[lo ouenkam, okono 200 MUJUTMOHOB JKEHIIUH CTPAAArOT OCTEONMOPO30OM BO
BCEM MMHDPE ITo AaHHBIM JIUTEPATYPbI, B MNOCJICAHHUEC TOAbl OTMCUCH 3HAYNTEJIbHBII poct
MaTOJIOTUU KOCTEH U CycTaBoB. IIpu ueMm peructpupyercs yBeIU4eHHE MPOTrPEeCCHUPYOIINX
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craguii B MosnoznoM Bospacte [4]. dakropaMu pUCKa Pa3BUTHS OCTEONOpPO3a Y HACEICHUs
CpPEeAHEro BO3pacTa SBISIOTCS KAk HACIEACTBEHHbIE W HEeMOAU(PUIMPYEMBbIE, TaK U
ynpasisieMble (DaKTOpbI, KOTOpble MOXHO u3MeHHTh [5]. K ympasmsembim dakTopam
OTHOCATCS] HEIOCTATOK KajJblMs W BUTAaMUHa D B paunoHe KypeHue, 3i0ynotpedieHue
AJIKOTOJIEM, MAJIONIOABMKHBIA 00pas3 KI3HH, HU3Kasl Macca Tejla U CKJIIOHHOCTD K MaAeHUsM [0,
7, 8]. Ocreonpo3 mpencrasisier coboii BaxkHY0 npobdnemy 3npasooxpanenus PK. K 2050 r. B
Kazaxcrane oxumaercss yBeJIMUEeHHUE KOJUYECTBA MALMEHTOB ¢ TepesioMoM Oenpa Ha 140%
U3-32 BBIPAXKEHHOM 3aBUCOMOCTH YaCTOThI 3TUX MEPEIOMOB OT Bo3pacta. Haubonbmii Temn
npupocTa OyayT orMedarbes y skeHIuH 153% y skeHmmH npotus 112% y myxuuH. C yuerom
NPOTHO30B TO YBEIMYEHHIO AOJHM TOXHIBIX JIoAed B Omkadmme necstuierus Oyner
OTMEYAaThCS POCT YHCIIA NIEPETIOMOB, aCCOLIMMPOBAHHBIX C 3TUM 3aboJeBanneM [9].

Hnsa sdpdexTuBHON NMpOoPUIAKTHKM M pPaHHEH TUArHOCTUKU OCTeonoposa Tpedyercs
BCECTOPOHHEE M3yUeHHE (PAaKTOPOB PUCKA, BIUSIOIINX HA €ro pa3suTue. B maHHOH cTaThe MbI
oOpaifaeM BHUMaHHE Ha METOJ] AaHKETHPOBAHMS, KAK HHCTPYMEHT cOOpa TaHHBIX, 4TOOBI OoJee
JEeTajJbHO OLEHUTh PUCKU PA3BHUTHUS OCTEONOPO3a Y PA3JIUYHBIX TPYII HACETICHHUS.

CoBpeMeHHBIE NCCIIEIOBAHUSI CBUAETEIBCTBYIOT O TOM, YTO pa3HooOpa3Hble (haKTOpBI,
TaKde Kak BO3PACT, IIOJ, TE€HETUYECKas MpPepPacloOXKEHHOCTb, YPOBEHb (PHU3UUECKOM
AKTUBHOCTH, INTAHUE W JAPYTUE, UTPAIOT 3HAYUMYIO POJIb B (POPMUPOBAHUH PUCKA PA3BHTHUS
ocreornopo3a. B cBere 3TOro, aHKeTHPOBaHUE TPEACTABISIET CO00H 3 (HEKTUBHBIA METO IS
cbopa nHpOpMaLIMK O KU3HEHHOM CTHIIE, MEAUIMHCKON UCTOpHM U 00pa3e MUTAHUS, UTO B
JaNbHEHIIEM TMO3BOJSIET TMPOBECTH KOMIUIEKCHBIH aHAM3 BIUSHHUS 3TUX (DAKTOPOB Ha
COCTOSIHME KOCTHOM TKAaHHU.

CTpyKTYpHUpPOBAaHHBII ONMPOC MAIMEHTOB HA MPEIMEeT HX 310pOBbs W 00pasza >KM3HU
o0ecrieunBaeT BO3MOXKHOCTb BBIAENEHHS KIIFOYEBBIX IApPaMETPOB, CBSA3aHHBIX C PHUCKOM
ocreornopo3a. B naHHOMN cTaTbe Mbl pACCMOTPHUM PE3YJIbTAThl aHKETHPOBAHUS, TIPOBEIEHHOTO
Cpeay TPenCTaBUTENeH pPa3UYHbIX BO3PACTHBIX, MOJIOBBIX M COLMOKYJBTYPHBIX TPYIII, a
TAKXKe MPOAHAIM3UPYEM TOJYUYEHHBbIE JaHHBIE C LENbI0 BBIABICHUS HanOoJee 3HAYUMBIX H
BITUSITEJIBHBIX (DAKTOPOB PHUCKA.

[IpencraBneHHBIH METO aHKETUPOBAHMS, KAK HHCTPYMEHT CUCTEMHOT'O MCCIIEOBAHUS,
criocoOcTByeT Oojyee rIyOOKOMY MOHHUMAHHUIO 3MUIAEMHOJIOTHH OCTEOnopo3a u (GopMmupyer
OCHOBY MJisi pazpaborku Oojee 3ppeKTUBHBIX CTpaTeruil MPOPUIAKTHKYN, AHATHOCTHKU U
nedeHus 3Toro 3adonesanus [10].

MeTtoasbl nccjieN0BaHUA

HccnenoBanue nmpoBOaMIOCH B (popMaTe MONEPEIHOTO Cpe3a C UCIOIb30BAHUEM METOA
aHkeTnposanus. Llenpro nuccnenoBanus Obuia OlleHKa (PaKTOPOB PUCKA Pa3BUTHSI OCTEONOPO3a
cpenn HaceneHus ropoa IlerponaBnoBck. AHKETHPOBAHHE MPOBOAMIIOCH CPEIH MAIHEHTOB,
NPUKPETUIEHHBIX K TMOJHMKJIMHUKAM, YTO MO3BOJIJIO OXBATUTh PAa3JIMUHBIE BO3PACTHBIE U
counoaeMorpapUIecKue TPyIibL.

AHKETHpOBaHHE IMPOBOIWIOCH B MOJHUKJIMHUKAX ropona llerpomaBnoBck B mepuon
¢ 05.10.2023 o 10.12.2023. YyacTHUKaM UCCIAEAOBAHUS MPEIOCTABIIACE AHKETA, KOTOPYIO
OHH 3aIOJIHSUTH CAMOCTOSITEIBHO HITH C TIOMOIIBIO HHTEPBBIOEPA.

Tabmuua 1. AHkeTa O paHHEMY BBISIBJIEHUIO (PAKTOPOB PUCKA OCTEONOPO3a

IT/TT | damunus:
1. | Iom:: MY>KCKOH | JKEHCKHH
2. | T'ox poxacHu:
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98]

Poct (cm):

+

Bec (kr):

beumn v Bamnx pocTBEHHUKOB
claydau ocTeonoposa’

HCT

aa

beumn mu v Bac B mpormiioM nepenoMel
KOCTEH?

HCT

aa

Kax gacro Bac 6ecniokout 00:1b B ciuHe?

HUKOrJa | 2
B

—3 paza

HCACTIIO HCIACTIIO

4-6pazs

KasKIbI
JCHB

Bosnuxkaer nu OpicTpas yTOMISIEMOCTb,
TpeOyOIIAas MEPEMEHBI MO3bI 7

HCT

aa

Ecte mu y Bac Takue 3aboneBanus, Kak
caxapHeIl AuabeT, THIEPTUHPEO3,
runepnaparupeos, donesns Kpona,
LICJIHAKUS, PCBMATOUAHBINA apTPUT?

HCT

aa

10.

Ynorpebmaere mu Brl anmkorons?;

HCT

HHOTIA aa

PEryJspHO

11.

Kypure 1 Bei?

HCT

HHOTIA aa

PeryJspHO

12.

Kax Obl BbI OLICHWTH CBOKO (DU3HUCCKYHO
AKTHBHOCTH?

BBICOKAsI

yMEpeHHasL

HHU3Kasa

13.

Kak wyacto zanmvaeTecs Gu3HUecKUMU
VIPOKHEHUSMH HIH COOPTOM?

ooaee 3 paz
B HCACTIO

1-2pazas
HEAEITIO

McHee | paza B

HCIACIIO

14.

CKOJBKO YaCOB B HEACITIO BB
MOCBAIIACTE YIPAKHCHUAM ¢ HArPy3KOM
(CHIIOBBIC TPCHUPOBKH, MTOABEMBI
TSHKECTCH)

Oomee 3
YACOB

1 — 3uaca

Mmenee 1 vaca

15.

CkonpKo yacoB B HeAC IO Brl mpoBoauTe
Ha cosHIe (0e3 zamuTsl o1 Y P-nyueii)?

Oomee 5
YACOB

2; S4acoB

MEHEE 2 4acoB

16.

Ckonpko yamek xode umm yas ¢
BBICOKHM COJCpKaHneM KoernHa BbI
BBLIIIUBAETE B JCHL?

MeHee 1
JaIIKHU

1 — 2 vamku

Oosee 3 varnek

17.

[TpuHuMaeTe U BBl KaKHE-THOO
JICKapCTBa, KOTOPHIC MOTYT BIMSATH HA
IUTOTHOCTh KOCTEH?

HCT

aa

18.

Bria mu v Bac B mpomnioM roxy OLEHKA
mioTHOCTH KocTed (DXA
CKaHHUpoBaHue)?

HCT

aa

19.

KaxoBo Baie notpebnenue 6¢/ka B
rte?

BBICOKOC

VMEPEHHOE

HHU3KOC

20.

Kak yacTo BB yrotpeOnsere mpoayKThl
Oorarpic ButaMuHOM C (ameabCHUHBL,
rpeindpyTsl, kKnyOHHKA)?

€’KEJHCBHO

HECKOITBKO pa3
B HEJCIIO

peaKo

21.

Kak wyacTto BB ynotpeGaseTe NpoyKTHI C
BBICOKHUM CO,Z[Cp)KaHI/ICM KAJIbIUS U
putamuHa J1, TaKue Kak ChIp, TBOPOT,
MOJIOKO, CCJIbJb, JIOCOCH, sSTHAIA?

4 -7Tpa3s
HEAE IO

2-3pazas
HEEIIO

MCHEC 2 pa3 B
HEACTIO

22.

[Toxsepramuce mu Bel BO3ACHCTBUIO
(haKTOPOB, HETATHBHO BIUAIOIINX HA
KOCTHYIO TKaHb (HapUMED, ATUTCIBHOS
MpeObIBAHKE B KUCTBIX Mapax, HA3Kas
(dusznUecKas akKTUBHOCTD,
HeOIaronpHATHBIC YCIOBHA TpyAa)?

HCT

aa
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23. MpuHuManu nn Bbl TNHOKOKOPTUKOULI
(npeaHn30n0H, KOpTU30N) 6onee 3 HeT fa
Mecaues?

[ns  06paboTKM  [aHHbIX WCMOMb30BA/MCb  METOAbl  OMNUCATENIbHOW  CTATUCTUKW.
Pe3ynbTaTbl MpeACTaBNeHbl B BWAE CPEAHMX 3HAYEHWI, CTaHAAPTHbLIX OTK/IOHEHUA K
MPOLEHTHBbIX COOTHOLUEHWA. [Nns BU3yasm3aumMn [aHHbIX MNPUMEHANNCL AnarpaMmbl U
rmcTorpaMmbl. Bce pacyeTbl MPOBOAMANCH C MOMOLLBIO MPOrpamMmMHoro obecneveHuns Excel.

PesynbTaTtbl nccnegosaHus

Tabnmua 2. CpegHuia pesynbTat no Bo3pacTHbIM rpynnam (0-20 H13KuiA puck; 21-36
cpefHuiA; 37-52 BbICOKUIA)

Mon BospacT, net
<40 40-50 50-60 60-70 >70 net
XeHW nHbI 33,8 35,3 34,7 35,5 32
M y>XUYNHBI 30,05 32,6 33 37,6 31,7

PucyHok 1 Puck pa3BuTua 0CTeonoposa

Ha pucyHke 1 npeAcTaBneHO pacnpefenieHne pUCKOB OCTEOMNopo3a CPean MYXUUH U
XEHWWMH. TpadvK HarnsagHo AEeMOHCTPUPYET, YTO Y XKEHLMH NpeobnajaeT CpefHUiA pucK
pa3BuTna octeonoposa (90%), Torga kak y MyX4mH Habnwogaetcs 60see paBHOMEPHOE
pacnpefeneHne: HU3KKiM puck - 31%, cpeaHunin - 54%, BbiCOKMn - 15% [Puc. 1].

3T0T AucbasaHC MOXXHO 06BACHUTL HECKO/IbKUMU (hakTopamu. Bo-nepBbiX, XXEHLWWHBbI,
0C06eHHO B MOCTMeHOMay3a/lbHbIA NePUO, TEPAIOT KOCTHYHO Maccy 6bICTpee 13-3a CHDKEHNS
YPOBHA 3CcTporeHa. BO-BTOpbIX, MYXUWHbI, XOTA U MeHee MOLBEPXKEHbI OCTeonoposy B
MO/I0,0M BO3pacTe, C rofamu Takxe CTa/IKMBaKOTCA C MOBbILLEHHLIM PUCKOM K3-3a CHUXKEHUA
YPOBHS TECTOCTEPOHA U APYTMX BO3PACTHbLIX MU3MEHeHWiA [8].

I"pathvK TakXKe NoAYepPKMBAET BAXKHOCTb MPOUIAKTUYECKMX MEP A1 XKEHLUMH, HaYNHas
C paHHero Bo3pacTa, YTo6bl MMHUMM3MPOBATL PUCK Pa3BUTUS OCTeonoposa B OyayLiem. Ans
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MY>KUMH Xe aKUEeHT Ao/DKeH ObITb cfenaH Ha noajepyaHue 340pOBOro obpasa >KU3HWU U
perynspHble MeauUMHCKMe obcnenoBaHmnsi, 0cobeHHo nocne 50 net [3].

O6Lwe HabntofeHus: BO3pacT - 3TO OAMH U3 KNKOYEBLIX (HaKTOPOB, BUSIOLMX HAa PUCK
pasBuTUSA OCTeonoposa. Kak BMAHO M3 Tabnuubl [Tab. 1], ¢ yBe/nMuyeHWeM BO3pacTa pUCK
0CTeonopo3a NOCTENEHHO BO3PaCcTaeT Kak Yy MYXUMH, TaK U Y XXeHLWWH. OAHaKO Y >KeHLWH
3TOT NPOLECC BbIpaXKEH Gosee APKO, 0CO6eHHO nocse 50 feT, YTO CBA3AHO C rOPMOHa/IbHLIMU
N3MEHEHMAMW B MEPUOA MeHOMay3bl. Y MY)>KYUH, XOTS M HabMOAeTCa YBeNIMYeHNe PUCKa C
BO3pacTOM, AMHaMMKa MEeHee BblpakeHa, YTO MOXET OblTb CBSi3aHO C 6onee CTabU/IbHbIM
rOPMOH&/IbHBIM POHOM.

VIHTepeCHO OTMETUTb, YTO Y >KeHLMH B Bo3pacte 60 - 70 neT pMcK ocCTeonoposa
pocTuraet nuka (35,5 6anna), Torga Kak y My>XUmH B 3TOI XKe BO3PacTHOM rpynre rnokasarenb
coctaBnsieT 37,6 6anna. ATO MOXET yKasbiBaTb Ha TO, YTO MY>KYMHbI B MOXW/IOM BO3pacTe
TaKXXe MOABEPXXEHbI 3HAUUTENIbHOMY PUCKY, O0COBEHHO eCM YYUTbIBaTb Takune (akTopbl, Kak
CHMKeHMEe (DM3NYECKOI aKTUBHOCTU M Ha/IMUMe CONYTCTBYHOLLMX 3a601eBaHNA.

PUCYHOK 2 IeMOHCTPUPYET MOoKa3aTe/In OTKNOHEHMS p1CKa OCTEONOopo3a Cpeay My>XXUnH
M XEHLWWH. Kak BUAHO M3 rpatinka, Y XeHLMH CcTaHAapTHOe OTK/IOHEHME PUCKa BbILLE, YeM Y
MY>KYUH. DTO MOXET ObITb CBA3aHO C OO/bLUE BapUaTMBHOCTLIO (DAKTOPOB, BMAIOWMX Ha
3040pOBbE KOCTHOM TKaHW Y XXEHLLUMH, TaKUX KaK rOPMOHa/IbHble M3MEHEHWS, BepEMEHHOCTS,
nakraumsa v meHonaysa [8].

Y MY)XXUVH, HanpoTWB, OTK/IOHEHUE PUCKA MEHEE BbIPaXKEHO, YTO MOXET yKasblBaTb Ha
6onee cTabusbHble NoOKasaTenn 340P0BbSA KOCTE B MOMIOLOM U cpefHeM Bo3pacte. OAHaKo C
BO3PacTOM, KakK MOKasbiBaeT rpadnK, OTKIOHEHWE YBENYMBAETCA, 4YTO CBA3aHO C
HakoneHvem (PakTOpOB PUCKA, TaKMX KaK CHVDKEHMe (DM3NYECKO aKTUBHOCTM, BpeaHble
MPUBLIYKM N HAMUME XPOHNYECKNX 3a60N1EBaHWIA.

ATOT rpamK NOAYEpPKMBAET BaXKHOCTb WHAMBUAYaIbHOIO MOAXO4A K OLEHKe pucka
0CTeonopo3a. s XEeHLLMH, 0CO6EHHO B Nepuo/ MeHoMay3bl, HE06X0AMMO 60nee TLaTeIbHoe
HabntogeHe 1 NpounakTuKa, Torga Kak Ans My>XKUMH akueHT [JO/MKeH ObIiTb caenaH Ha
noAAep>kaHvie 340pOBOro 06pasa XXM3HU U PerynspHble MeguuMHCKme obcnefosaHus [8].



M. KosblibaeB atbiHfaFbl CKY XabapLubicbl /

BecTHMK CKY nmeHn M. KosblbaeBa. Ne 2 (66). 2025 17
XKeHLW K HbI - 65 13
MyXHMHbI 3.8 5.1 11
0% 20% 40% 60% 80% 100%

Bbicokass m YmMepeHHas = Huskas

PUCYHOK 3. ®u3nyeckas akTUBHOCTb CPeay NPUKPENIEHHOT0 HaceneHus

CornacHo pesynbTatam uccnefoBaHus, 38% MY>XUUH N 22% >KEHLLMH YTBEPXKAAOT, UTO
NOLEPXMBAOT BbICOKWUIA YPOBEHb (PU3NYECKOM aKTUBHOCTU. ITO MOXET YKa3blBaTb Ha 6osiee
WNHTEHCMBHbIE TPEHUPOBKM UM BO/ee aKTUBHbLIN 00pa3 XXM3HWU Y MY>XYUH MO CPaBHEHUIO C
XeHwuHamm [Puc. 3].

BOMbLUMHCTBO YYaCTHUKOB, 51% MyXUMH 1 65% XEHLLUWH, NPeAnoYnTatoT YMepeHHbI
YPOBEHb PU3NYECKOI aKTUBHOCTU, YTO KOPPEMPYETCA C IMTEPATYPHBIMU faHHbIMK [4.5]. 310
MOXeT BK/OYaTb B CebA eXe[HeBHble 3aHATWUSA CMOPTOM, MNPOTrY/SKW WNN Apyrue Bufipl
aKTMBHOCTW, KOTOPbIE He ABNAKOTCA CIMLIKOM UHTEHCUBHBIMU. 11% My>UMH 1 13% >KeHLLUMH
NpU3Ha/IM, 4TO MNOALEPXKUBAKOT HU3KWUA YPOBEHb (PU3NYECKOM aKTUBHOCTU. ITO MOXeT
yKa3blBaTb Ha HEOO6XOAMMOCTb CTUMYNMPOBAHUA 3TOM FPYMMbl K YBENIMYEHNIO (PU3NYECKON
aKTMBHOCTU AN MOAJEPXKaHWA 300P0BbA KOCTHOM TKaHW.

YKeHLWMHbI, B cpeaHeM, NPosBASAOT 60/1ee BbICOKMI YPOBEHb YMEPEHHON (DU3NYECKOiA
aKTVBHOCTM, YeM MY>KUMHBI. DTO MOXET ObITb CBA3aHO C NPeAnoYTeHneM 60/ee Nerknx B1UgoB
aKTMBHOCTU WX Pa3iMunaMmn B CTUNE XM3HWU. OTMeYaeTcs HU3KUIA NPOLEHT YYaCTHUKOB C
BbICOKMM YPOBHEM (PU3MYECKON aKTUBHOCTW B 06euX rpynnax, YTo MOXET MOAYEPKMBATb
B&XXHOCTb MOOLLPEHNSA aKTUBHOIO 06pa3sa XXM3HW Cpeay HaceneHus.

3TN [JaHHble nNpefoCTaBNAOT 6a30BOe NPeLCTaB/ieHMe O YPOBHAX  (IU3MYECKONA
aKTUBHOCTW W MOTYT C/MY)XUTb OTMPaBHOMW TOYKOW [AN14 pa3paboTKM nporpamM Mo
NOAJEPXKaHMIO 3L0P0BbA KOCTHON TKaHN CPean MY>XUUH N XEHLLWH.

bonee 5 y4acos 2-5 yacos MeHee 2 yacos

m My>XUMHbI B XKeHLMHbI

PucyHoK 4. HaxoxaeHue nog Bo3aeiicTaremM Y@ nyyeit [3]
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Mporynku 6onee 5 yacoB: 33% MY>KUMH N 24% >KEHLLMH YTBEPXKAAOT, YTO MPOBOAAT Ha
ynuue 6onee 5 YacoB B [eHb. ITO MOXET CBWUAETENbCTBOBATb O 00/Mee BbICOKOM YpPOBHE
(h13NYECKO aKTUBHOCTUN M MHTEPECE K aKTUBHOMY OTAbIXY CPean My>XUuH. Mporynku ot 2 4o
5 YacoB: BONbLUMHCTBO Y4YacTHMKOB, 51% MYXUMH U 44% >XeHWWH, BbIGUPAOT BapuaHT
Nporynok oT 2 Ao 5 4acoB B [ieHb. ITO YKa3bIBaeT Ha pacrnpocTpaHeHHOCTb MPOMEHAL0B U
3aHATUI Ha CBEXEM BO3yxe B 06emx rpynnax. MNporynku meHee 2 yacoB: 16% My>unH 1 32%
YXEHLLMH NPOBOAAT Ha yNuLLe MeHee 2 YacoB B eHb. 3TO MOXET YKasbIBaTb Ha NMOTeHLa/IbHYHO
HexBaTKy (PM3NYECKOW aKTMBHOCTW Y YaCTW XKEHCKOW rpynnbl U NOAYEPKMBaTL BaXKHOCTb
nooLupeHns 6onee aKTUBHOro 0bpasa XusHu [Puc. 4].

Y MyX4unH 60nee BbICOKWIA MPOLEHT Tex, KTO MPOBOAMT Gonee 5 yacoB Ha yniuue
eXe[HEBHO, MO CPaBHEHUIO C XeHLUHaMK. [TPOoLEeHT XeHLWMH, NPOBOAALLUX MeHee 2 YacoB
Ha y/uue, CYLLECTBEHHO BbILE, YEM Y MYXXUMH. ITO MOXET TpeboBaTb BHMMaHWUSA U Movcka
CNocob0B CTUMY/IMPOBAHNSA aKTUBHBIX MPOTY/IOK CPeAU XXEHCKOM ayanuTOpUMn.

AT pesynbTaTthbl NPeAOCTaBNAAT NUHPOPMALMIO O MPUBLIYKAX MPOrYNOK Ha yniuue u
MOryT ObITb MCMOMb30BaHbl A8 pa3paboTKM Nporpamm Mo YBENMYEHUIO (PU3NYECKOMN
aKTVBHOCTW M NOAAEPXKaHMIO 06LLEro 340p0BbA Cpeay MY>KUUH U KeHWMH [Puc. 4].

m KeHLW M Hbl = My>XXUUnHbI

PucyHok 5. CpaBHeHve (pakTopoB pucka [3]

MpeacTaseHa cTaTUCTUKa C (hakTopamu pucka. Cpefn OMNPOLUEeHHbIX My>XUuH 11%
NMEIOT reHeTUYECKY0 NPeAPacnoioKEHHOCTb K OCTEONMOPO3Y, YTO KOPPENMPYeTCa C faHHbIMU
nutepatypbl [1]. 11% wumetoT conyTcTBYOWME 3ab0/1eBaHUS TaKue Kak caxapHblid AuabeT,
rMnepTupeos, rvnepnaparnpeos, 6onesHb KpoHa, peBMaToMfHbIn apTpuT. 38% MYXXUMH C
BpeAHbIMU MpuBblukamn. 18% npOUEHTOB MyXXYMH paboTaloT Man paboTainm Ha BpPeaHOM
NMPOM3BOACTBE CTATUCTUKA C (PaKTopaMu pucka cpean >KeHWwuH 8% C reHeTUYecKou
npeapacnoniokeHHocTeto 13% ¢ conyTcTByOWMMN 3abonesaHnamn  18% c  BpeHbIMU
npuBblYKamu 1 Bcero 8% cBa3aHbl C MPON3BOACTBEHHBLIM PakTopom [Puc. 5.

3[ecb BMAHO, YTO BeAyLMMK (DaKTOpamy pUCKa B Pa3BUTUM OCTEONMOPO3a Yy MY>KUMH
3aHMMalOT BPefHbIe NPUBbIYKK, 1 paboTa Ha BpeHOM Npon3BoAcTee [Puc.5].
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PucyHok 6. INotpebiieHne NpoAYKTOB C COAepXKaHuem Kanbuma v ButammHa [ un C [3]

B uenom, 73% my>xuuH 1 60% >XeHLIMH YTBePXatoT, YTO CO6MI0AAI0T peKoMeHaaLmMn
Nno ynoTpe6/ieHNt0 MUKPO3/IEMEHTOB M BUTaMMHOB. OTO MOXET YKa3blBaTb HA BbICOKYHO
OCO3HAHHOCTb 3[0POBOr0 MWUTaHWUS cpean 06emx rpynn. 27% My>X4MH 1 40% >KeHWWH
MpU3HaKOT, 4YTO He COOMAAT PEeKOMEeHAALUMW MO YNOTPe6/eHNI0 MUKPO3NEMEHTOB W
BUTAMMHOB. 3TO MOXET ObITb BbI3BAHO HELOCTATKOM MH(OpPMaLUN, HernpuBIeKaTelbHOCTLHO
npvema fo6aBoK Unu Jpyrumu haktopamu, BAUAIOLLMMU Ha BblGOp MUTATE/bHbIX BELLECTB
[Puc. 6].

CylLecTBYyeT TeHAeHUNUA K 6onee BbICOKOMY MPOLEHTY COOMOAEHNUS PEeKOMeHJaLuI
Cpefyn MY>KUMH MO CPaBHEHMIO C XKEHLLIMHAMW.

Heob6xoammo obpallatb BHUMaHWE Ha rpynibl, KOTOPbIE He COO/M0Aa0T peKoMeHaL MK,
W paccMaTpuBaTb BO3MOXHbIE MPUYMHBI, YTOObI pa3paboTaTb 3((eKTUBHbIE CTpaTerun o
MOBbILLEHWIO 0CBEAOMJIEHHOCTU 1 MOTUBALIMN.

3TN pe3ynbTaTbl MOTYT CMYXWUTb OCHOBOW 1 pa3paboTKy NMporpamm ro noBbILLEHNIO
0CBeLJOM/IEHHOCTN O 3[0POBOM MUTaHUW W YNYYLLEHWIO YNOTPEBIEHNS MUKPO3NEMEHTOB 1
BUTaMVHOB B 06erX rpynmnax.

3ak/oueHne

MMpoBeféHHOEe UCCMefOBaHME BLIABU/IO  K/KOYEBblE  (DAKTOPbI  pUCKA  Pa3BUTUA
ocTeonopo3a cpean HaceneHus [leTponas/ioBCKa, BKAKYas BO3pPacT, MO/, YPOBEHb
(hM3MYECKON aKTMBHOCTW, FEHETUYECKYIO MPeSpacnosioKeHHOCTb U 0COBEHHOCTU NMUTaHWA.
AHa/IM3 MoKasa, YTO XKEHLUMHbI, OCO6EHHO B MOCTMEHOMNay3a/lbHbIN Nepuos, MoABEPXEHbI
bonee BbICOKOMY PUCKY pa3BUTWUA OCTeOropo3a, YTO TPeGyeT MOBbILLEHHOr0 BHUMaHWUA K
NPOMUNAKTUYECKUM MepaMm. Y MY>XXUMH OCHOBHble (haKTOpbl pPUCKa CBA3aHbl C BPeAHbIMU
MpMBbIYKAMU W YCMOBUAMW Tpyfa. AHaIM3 Ha TEHeTUYECKYH MpPeapacrofioXeHHOCTb K
OCTeornopo3y BK/IOYAET 1CCef0BaHNe CNeayroLmX noaMmMopinu3mMoB:

 COL1Al (konnareH 1 Tuna, anbtha-1 uenb): Monmmopgusm Spl G/T cBA3aH ¢
KayeCTBOM M MPOYHOCTHLIO KOCTHOW TKaHW. G-aneslb MOXET MOBbIWATb PUCK PasBUTMSA
0CTeornoposa;

 TNFRSF11B (peuentop ans nuraHga RANKL): Monumopdusm T245G ceasaH ¢
perynsumein KocTHoro mMetabonmsma. OnpeseniéHHble anienn MoryT noBbIlWaTh PUCK NOTepn
KOCTHOW Macchl;

* VDR (peuenTop ButamuHa D): Monumopdusmel Fokl (C/T) n Bsml (A/G) BimAIOT Ha
MI0THOCTb KOCTHOM TKaHW M CNOCOGHOCTbL OpraHn3Ma ycBavBaTb KasibLiA, YTO MOXET B/IUATb
Ha npeApacnonoXeHHOCTbL K ocTeonoposy [1].
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JTOT aHAJIN3 NO3BOJISIET OLIEHUTh PUCK PA3BUTHUS OCTEONOPO3a U IIOMOXKET B pa3padoTke
NpOPHIAKTUIECKUX MEp, TAKUX KaK TUETHYECKOe M MEIMKAMEHTO3HOE BMEIIATENbCTBO IS
NoJ AP KaHUs 310pOBBs KocTel. JleHcuToMeTpust — 3T0 3P EKTHBHBIN PEHTTEHOBCKUN METON
paHHeW JAMarHOCTUKH OCTEONOpO3a, KOTOPBIH HCIONb3YeTCsl KakK [Jisi CBOEBPEMEHHOM
NEPBUYHON AMArHOCTHKH OCTEONOpO3a, TaK U JUIA OLEHKH >(PPEKTHBHOCTH JICUCHHUS YKe
BBbIABJIEHHOTO 3a0osieBaHus. JIEHCUTOMETPHUIO C IIENbI0 BBISBICHUS CHIDKEHHS TUIOTHOCTH
KOCTHOM TKaHU PEKOMEHJYeTCs IeNIaTh JIIOJIIM, KOTOpbIe OTHOCATCS K IPYIIIE PUCKA.

[TonyueHHble NaHHBIE TOAYEPKUBAIOT HEOOXOAMMOCTb Pa3paldOTKU MHIWBUAYAIbHBIX
cTpateruii NpPOQUIAKTUKH, BKIIOYAOIIUX IOANEPKAHUE aKTUBHOTO o00pasa JKU3HH,
IOCTaTOYHOE MOTpeOIeHHne KaiublMsi U BHTaMHHA D, a Takke peryysipHble MEIULUHCKHUE
ocMOTpBL. JlanbHelIe ucciaenoBaHus MOTYT OBITh HaIpaBlieHbl Ha Oojiee NeTaJbHYIO
IUAarHOCTHKY C MCIOJIb30BAaHNEM OMOMapKEPOB TUNIOTHOCTH KOCTHOM TKaHH.

PesynbraTe! paboTel MOTYT OBITh MOJIE3HBI BpauaM OOIIeH MPAaKTUKH, CIIELUAIUCTAM I10
npoUIAKTHKE OCTEONOpo3a U pa3padOTUMKaM COIMANIbHBIX MPOrpamMM, HAIMPaBICHHBIX HA
YKpEIUIeHNE 3[J0pPOBbsl HACEJIEHUS.
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ABTOMATU3UPOBAHHBIE CUCTEMBI 9KOJIOI'MYECKOI'O
MOHUTOPHHI A XO3SIMCTBYIOIHUX CYBBbEKTOB KAK HEOTBEMJIEMAS
YACTHh EJUHOM I'OCYJIAPCTBEHHOM CUCTEMBI MOHUTOPHHT A
OKPYXKAIOIIEN CPEJALI U IPUPOJAHEBIX PECYPCOB
JMockenosa B.B.!, Cagyos M.2K.!, Cagyosa A.B.""

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesay
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu: saduova@mail.ru

AHHOTATIAS

B cratee paccMaTpHUBAKOTCH MEPCIEKTUBBI PAa3BUTUA EAUHON rocy1apCTBEHHOM CHCTEMBI MOHHUTOPHHTA
OKpY’KAarOIIeH Cpeasl M NPHPOJHBIX PECypcoB Ha 0a3e aBTOMATH3MPOBAHHBIX CHCTEM 3KOJOTHYCCKOTO
MOHHTOPHHIA KPYITHBIX CYOBEKTOB 3KOHOMHUKH. [ IpHBOAATCS PUMEPHI YCIICITHOTO B3aUMOACHCTBHS TOCOPTAHOB
W TPHPOJONOJIB30BATEICH B OONACTH ABTOMATH3MPOBAHHOTO OOMEHAa 3SKOJOTHYCCKOH wWH(popMmammeil wu
oOecrieyeHHsT OTKPBITOTO JOCTYNIA K HEH 3aHHTEPECOBAHHOW oOmiecTBeHHOCTH. Oco00e BHHMAHHUE VACIICTCA
BOIPOCAM OPTaHU3ALMH ABTOMATH3HPOBAHHBIX CHCTEM 3KOJIOTHYECKOrO MOHHUTOPHHIA XO3AHCTBYIOIIMMH
CyOBEKTaAMH C YUETOM 3HAYHTEIBHBIX 3aTPAT HA CO3NAHHUE M COACP/KAHNC CTAHIMH HAOIFOICHHS 3a COCTOSTHUEM
OKPY KAFOLICH Cpeabl.

KioueBbie c10Ba: 3KOJOTHMYCCKUI MOHHTOPHHT, 3KOJIOTHYCCKAN KOHTPOJIb, ExiHAS rocyaapcTBeHHASN
CHCTEMa MOHHTOPDHHTA OKPYXKAIOIICH Cpeasl M MPHPOJHBIX PECYpPCOB, ABTOMATH3HPOBAHHAA CHCTEMA
3KOJIOTHYECKOTO MOHUTOPHHTIA, 3aTPA3HAIONINE BEIICCTBO.

IMAPYAHIIBUIBIK )KYPT'I3YIII CYBBEKTUIEPAIH DKOJOI' UAJIBIK
MOHUTOPHUHITHIH ABTOMATTAHJIBIPBIJIFAH )KYUEJEPI KOPILIAFAH
OPTA MEH TABUFH PECYPCTAP MOHUTOPHHTITHIH BIPBIHF AN
MEMJEKETTIK )KYWECIHIH A’JKBIPAMAC BO.JIITT PETIH/IE
JMockenosa B.B.!, Canyos M.JK.!, CanyoBa A.B.!"

*«Manaw Kosvibaes amvinoassr Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponasn, Kazaxcman
*Xam-xabap yuiin asmop: saduova@mail.ru

Amnjarna

Maxkanana 3KOHOMHKAHBIH ipi CYOBEKTIIEPIHIH 3KOJOTHIBIK MOHHTOPHHTIHIH aBTOMATTAHIBIPHIIFAH
JKyHenepl HeriziHAe KOpIIaraH OpTa MEH TAOMFH PECypCTap MOHHTOPHHTIHIH OIPBIHFAH MEMIEKETTIK KYHECiH
JAMBITY TEPCTICKTHBAJIAPHI KAPACTHIPHLIAAb. JKOJOTHAIBIK AKIMAPATIICH aBTOMATTAHABIPBUIFAH AIMAcy XOHCE
OFaH MYAJCJI KYPTIIBUIBIKTHIH AIIBIK KOJDKETIMAUITIH KAMTaMAChI3 €Ty CaJlaChIHAA MEMIICKETTIK OPTaHaap MeH
TabuFaT NMalmaNaHyIbLIAPABIH TAOBICTHI ©3apa 1C-KUMBUIBIHBIH MbICANAaphl Kearipiaeai. Kopmaran opraHbiH
JKaf-KYHiH OaKplIay CTAHINTIAPBIH KYPYFa MKOHE YCTayFa »KYMCAJIAThIH CJICY I IIBFBIHAAPIBI €CKEPE OTHIPHII,
IMAPYAIIBLIBIK KYPri3yll CyOBCKTIMCPAIH SKOJOTHAIBIK MOHHTOPHHITIH ABTOMATTAHIBIPBUIFAH JKYHCICPIH
YHBIMIACTBIPY MAOCETCIICPIHE CPEKINE HA3ap ayJapbLIaIbL

Kinr ce3mep: 3K0IOTHAIBIK MOHHTOPHHT, SKOJIOTHAIBIK OaKbLIay, KOPIIAFaH OPpTa MCH TaOHFH pecypcTap
MOHHTOPHHTIHIH OIpBIHFAH MEMICKETTIK JKYHECi, JacTaymmsl 3aTTapabl SKOJOTHSUIBIK MOHHTOPHHITEYHIH
ABTOMATTAHABIPBIIFAH JKYHECi.
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AUTOMATED ENVIRONMENTAL MONITORING SYSTEMS FOR BUSINESS
ENTITIES AS AN INTEGRAL PART OF THE UNIFIED STATE SYSTEM FOR
MONITORING THE ENVIRONMENT AND NATURAL RESOURCES
Doskenova B.1, Saduov M.1, Saduova A.1"

"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: saduova@mail.ru

Abstract

The article discusses the prospects for the development of a unified state system for monitoring the
environment and natural resources based on automated environmental monitoring systems for large economic
entities. Examples of successful cooperation between government agencies and nature users in the field of
automated exchange of environmental information and ensuring open access to it to the interested public are given.
Special attention is paid to the organization of automated environmental monitoring systems by business entities,
taking into account the significant costs of creating and maintaining environmental monitoring stations.

Keywords: environmental monitoring, environmental control, Unified State Monitoring System for the
Environment and Natural Resources, automated environmental monitoring system, pollutants.

Beenenne

Juramuunoe passutue Kasaxcrana, mpoucxopsiiee B OCHOBHOM Osaromapsi 1oObrde u
SKCIIOPTY TOJIE3HBIX HUCKOMAEMBIX, KaK MPaBHJIO, COMPOBOXKIAETCS 3arpsi3HEHHEM U OOLINM
yXYALIEHUEM COCTOSIHUS OKpyskaroled cpenbl. Ilpu sToM KapauHalbHOE yiydlleHHE
SKOJIOTUYECKOH CHUTYallMd B CTPaHE BO3MOXKHO TOJIbKO Ha OCHOBE OOBEKTHBHOH OLICHKH
Ka4yecTBa OKpY’KaroIleHd cCpedpl, KOTOpas B CBOK OuUependb JAOJDKHA 0a3upoBaThCs Ha
JIOCTOBEPHOH HKOJIOTHYECKO HH(POPMALIUK, TIOy4aeMOi, B TOM YHUCIIE, B PAMKaX MPOBEICHHS
5KOJIOTHYECKOI0 MOHUTOPHHTA.

Obecnieuennie 3(PpPeKTUBHOrO 3KOJIOTMUECKOTO MOHHMTOPHHIA SIBJISIETCSI OOHOW U3
aKTyaJbHEHIINX 3a/1a4 OT€YECTBEHHOIO 3aKOHOHATENbCTBA B cpepe OXpaHbl OKpYXKArOIIeH
cpenbl. OHa 3aKkperuieHa B CTaThe 3 DKOJOTMYECKOro koaekca PecnyOnmuku Kasaxcran u
HaNpsIMyl0 MepeKINKaeTcs ¢ MonokeHussMu pasznena 8 Komekca, MocBALEHHOrO BOIpocam
cosmaHust W (yHKIMOHUpOBaHWS EAMHOH TOCyHapCTBEHHOW CHUCTEMbl MOHHTOPHHIA
OKpYy:KaroIel cpeabl U NpupoaHbix pecypcos (nanee no tekery ET'CM OC u I1P). Cornacho
cratbe 152 Konekca EI'CM OC u ITP npexncrassier codoit «obecrnednBaeMyIo rocy1apCTBOM
MHOTOLIEJIEBYIO CUCTEMY, KOTOpast 00beuHseT Bce neiicTyromue B PecriyOnnke Kasaxcran
CUCTEMBI, TOACUCTEMBI U BUJIbI MOHUTOPHUHIA, OXBATbIBAIOLIME MTPSIMO HJIH KOCBEHHO BOIIPOCHI
OXpaHbl OKpyXKarollel cpeapl, OXpaHbl, BOCIPOU3BOJCTBA U HCIIOJIB30BAHUS TMPUPOIAHBIX
pecypcoB, OXpaHbl KH3HH M (WUJIHM) 3I0POBbs JIIOAEH OT BO3ACHCTBUS BPEOHBIX (PaKTOPOB
INPUPOJHOM W AaHTPONOIE€HHOH Cpeabl, a TaKXe BO3ACUCTBUS M3MEHEHUs KIUMaTa H
IIPOTHO3UPYEMBbIX BO3AeMCTBUII u3MeHeHus kiaumarta» [1]. Ilpu sTOoM mnocraHOBIEHHE
IIpasurenscra PecriyOnmuku Kazaxcran or 2 HosOpst 2022 roga Ne861 «OO0 yrBep:kaeHHH
IIpaBun opranusanuu ©u  (QyHKUMOHUpPOBAaHUS ENMHON roCcymapCTBEHHOH CHUCTEMBI
MOHUTOPHHIA OKPYKAIOIIEH cpenbl U MPHUPOAHBIX PECypCOB» OrOBapHBAET, UYTO «COOp
uHpOpPMALIMK, a TaKXKe €€ HAKOIUICHHWe, XpaHeHHe, y4UeT, CHUCTeMaTH3alus, o0oOImeHwue,
00paboTka W aHANM3 B CHCTEMAaxX M MOJCHCTEMAx OCYIIECTBIJITIOTCS YYaCTHUKAMU €IMHOM
CHCTEMBbI B IIpefeNnax HX KOMIETEHIHH, HMEIOIIUMU COBMECTUMBbIE HH(OPMAIIOHHBIE
cucteMbl». K HUM OTHOCATCS: YIIOJIHOMOUEHHBIH OpPraH B OOJIACTH OXpaHbl OKPY’KaroIleH
Cpelbl, CHeLUaJbHO YIOJHOMOYEHHbIE TIOCYJapCTBEHHbIE OpraHbl, OpraHU3aLuHy,
YIOJHOMOYEHHbIE Ha OCYIIECTBJICHHE BHIOB MOHHUTOPHHIA, (PU3NUYECKHE M FIOPUAMUYECKHUE
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JULA, KOTOpbIE B COOTBETCTBHUU C CYIIECTBYIOLIUM 3SKOJOIMYECKHUM 3aKOHOAATENbCTBOM
00s13aHBI OCYIIECTBISITH MPOU3BOACTBEHHBIN 3KOJIOTUYECKUI KOHTPOJIB [2].
Martepuanel 1 METOABI HCCIEAOBAHUS

B pamkax craTeu ObUTH BBITIOJHEHBI CIEAYIOIUE BUIBI PadoT:

e BBINIOJHEHBI aHaJu3 u CUCTeMaTHU3aLUs TAHHBIX HaunonansHoit
rugpomereoponoruueckoin ciyk0sr PITI «Kasrumpomer» O MOHHTOPHHTE OKpYXKarolen
cpensl B Kasaxcrane,

o paccmotpeH onbiT kKomnaHuii NCOC u «TeHrusueBpoitiny B 00JaCTH MOHUTOPHUHTA
KadecTBa aTMOC(HEPHOTO BO3AYXa, BBINOJHEHO OMHCAHWE HX CHCTEM HAaOMIONEeHUus u
B3aMMOJEMCTBUS C FOCY1apCTBEHHBIMU OpraHaMU;

e BBINIOJIHEHO COMNOCTaBJIEHUE pA3JUYHbIX CHUCTEM MOHUTOPUHIA, MPUMEHSIEMbIX
roCyJJapCTBEHHBIMHU M YaCTHBIMHU OPTaHU3aLUsAMH, C aKLIEHTOM Ha UCIIOJIb3yeMble TEXHOJIOT U
U METObI Nepeiaun AaHHbIX,

e U3y4YeHbl HOPMATHUBHO-MIPABOBBIE aKThl PecryOnmukn KazaxcraH, B 4aCTHOCTH, CTaThsI
166 Konekca, 3akpemsaromas craryc Kazrugpomera kak rocy1apCTBEHHOIO MOHOIIOJINCTA B
00J1aCTH 5KOJIOTHYECKOr0 MOHUTOPHHTA.

Metononorudeckoi  OCHOBOH ~ M3Y4eHHSI  OCOOEHHOCTeH  OpraHu3aludl U
¢ysakuonnposanus EITCM OC u IIP B PecnyOsmke Ka3zaxcTan BBICTYMHIN OMUCATEIbHBIH
METO/I, CPAaBHUTEJIBHBIN METOJI, METOJ IOKYMEHTAJIbHOTO aHAJIN34a, a TAKXKE METOM KeHC-CTau.

Pe3yabTaThl HccaenoBaHust

B HacTosimee BpeMst OCHOBHAsI 4acTh HH(POPMALUU O COCTOSTHIM OKPYIKAIOIIeH Cperbl B
Pecniybnuke Kaszaxcran, coOupaemMoli Ha OCHOBE CUCTEMAaTHUYECKHi HAOMFOASHUH, TOCTYIaeT
or HaumonansHo#t ruapomereoposormueckor cinyxkObl B gune PITI «Kasruppomery.
CornacHo pmaHHBIM, copepkammMcss Ha oduuuansHoMm caiite  PITI «Kasrugpomery,
NPEANPUATHE BBIMOJIHSAET TaKUe BUIBI padOT B OOJACTH HKOJIOTHYECKOT0 MOHHTOPUHTA, KaK
HCCIIEIOBAHNE KauecTBAa AaTMOC(EpPHOro BO3MyXa, IOBEPXHOCTHBIX BOJ, aTMOC(EPHBIX
OCaZKOB M CHEKHOrO TOKpPOBA, ONpeAeNieHne paaualuoHHOro ramma-¢pona u Oera-
AKTHBHOCTH, OIpeie]IeHle KaueCTBEHHOTO COCTOSIHUSA 1T0YB U JOHHBIX OTJIOKeHU [3].

UckmounTtenbHy0 posib HalmoHanbHOM ruipOMeTeopoIornieckoi ciryskObl B obactu
MOHUTOPUHIA COCTOSIHUST OKPY>KAOIIEeH Cpenbl MOAYEPKUBAET 3aKPEIUICHHBIN 3a HEH CTaThel
166 Konekca craTyc rocy1apCTBEHHOIO MOHOIIOJINCTA HA COOTBETCTBYIOLIYIO ACSTENBHOCTb.

Tem He MeHee, npuHuMas Bo BHUMaHUe, uyTo ydacTHukamu EI'CM OC u IIP sasastorcs
HE TOJIBKO TOCYIapCTBEHHBIC OPraHbl M UX 3aKOHHBIE NMPEACTABUTENH, HO M (PU3HUECKUe U
IOPUIUYECKHE JIMLA, OCYIIECTBIIAIOUINE MNPOU3BOACTBEHHBIA 3SKOJOTMYECKUN KOHTPOID,
HEJIb3sl HeOOLICHNBATh MOTEHLUNANbHBIA BKJIAJ B €€ Pa3BUTHE SKOHOMHUYECKHUX CYOBEKTOB,
spysroIxcst oneparopamu 00bvekToB I u Il kareropun. Mmenno ux ygactue 8 ECM OC n
IIP moxeT naTh UMITYJbC JAJbHEHIIEMY PACIIMPEHHIO BO3MOXKHOCTEH CHUCTEMBI U CO31aTh
MPEANOCHUIKH JUIs €€ OCTOSHHOTO Pa3BUTHs 34 CYET OPraHU3aLMK JONOJHUTEIbHBIX CUCTEM
MOHUTOPHUHIA 332 COCTOSTHUEM OKPY KA LIEH CPenbl.

VYike ceiiyac OTAENbHBIE XO3SHCTBYIOIINE CYOBEKTHI, UMEIOLINE PA3BETBICHHBIE CETH
HaOMOIeHUH 3a 3arpsi3HEHHEM OKPY)KaroLel Cpenbl, BHOCIT 3HAUYMMBIA BKJIAJ B Pa3BUTHE
EI'CM OC u IIP Ha 10KanbHOM M PETHOHAIBHOM YPOBHE.

ITpumepom TaKoro MJIOAOTBOPHOTO JOJITOBPEMEHHOTO COTPYAHUYECTBA
NPUPOAOIIONB30BaTEICH ¢ OpraHaMM B OOJACTH OXPaHBl OKPYKAIOMIEH Cpenbl sIBISETCS
xomrnanuss NCOC, ocyiecTsisitoliasi NPOU3BOJACTBEHHYIO NEATENbHOCTb HAa TEPPUTOPUU
ATtpipayckoii obmactu. Ilpunamnexamas NCOC cuctemMa MOHHTOPHHIAa aTMOC(EpHOro
Bo3ayxa (pyHkumonupyer ¢ 2006 roga u coctout 3 20-TH CTaHLMN MOHUTOPUHIA KauyecTBa
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BO3[lyXa, paccpefoTOYEHHbLIX MO BCeMy pernoHy - B ATblpay, Makate, [loccope, 3anagHom
EckeHe, a Takxe B paiioHe YKIMHuI «bonawak» (pucyHok 1).

PucyHok 1 CTaHUuMs MOHMTOPMHIa KayecTtsa Bo3ayxa komnaHum NCOC

CTaHuMM MOHUTOPMHIa KayecTBa Bo3fyxa 060pyoBaHbI razoaHanmnsatopamu «Teledyne
Advance Pollution Instrumentation, Inc», CLLIA. Ha cTaHUMsAX HENpepbIBHO B TEYEHNE CYTOK
OCYLLECTB/NIAETCA aHa/IM3 aTMOCHEPHOro BO3ayXa Ha CofepXaHue B HeM NATU 3arpA3HALLNX
BelllecTB - cepoBogopoda (H:S), anokenpaa cepbl (SO2), amokenaa asota (NO:z), okcnga asoTa
(NO) u okcupa yrnepoga (CO). Kpome 3toro, Ha ctaHUMSX OAHOBPEMEHHO OMpeaesnstoTCs
MEeTEeOopO/Ioryeckme napaMeTpbl, BAUSIOLLME HA YCIOBUS PaccemBaHUs BpeHbIX NPUMECen B
aTMocepe: CKOpPOCTb M Hanpas/ieHWe BeTpa, Temnepatypa, 6apoOMeTpuyecKkoe [aBfieHue u
OTHOCUTe/NIbHaA BNaXXHOCTb. [aHHble O COCTOSHUM aTMOCHEPHOro BO34yXa KPYr/ioCyTO4HO
nepeaaroTca Ha cepsep, pacnonoxeHHbIn B ogrce NCOC, rae ocyLLecTB/IsSeTCs MX 06paboTka,
aHanM3 1 XpaHeHwue, a Takxke B unnan PIT1 «Kasrugpomer» no ATbipayckoin obnactv n 'y
«Ynpas/ieHre NPUPOLAHbLIX PECYPCOB U PerynnpoBaHnsa Npupogonosib3oBaHns no ATbipayCKoin
obnactu» [4].

Hapsay ¢ NCOC ycneLuHblIl OnbIT UCMO0/b30BaHMS Pa3BeTBIEHHON CETU HAONIOAEHWIA 3a
KayecTBOM aTMOC(EPHOrO BO3AyXa MMEET KOMMNaHUst « TeHrn3LeBpoiin». Tak xe, kak NCOC,
TLLUO BefeT nNpouM3BOACTBEHHYHD [eATeNbHOCTb B ATbIpayCKOW 06/1aCTW, & MMEHHO - Ha
TeppuTopmm TeHrn3ckoro n KoponeBcKoro MecTOPOXAEHWIA.

MOHUTOPUHI COCTOAHUA aTMOC(EPHOro BO3[yXa B pailoHe PacnoOXeHUs OCHOBHbIX
NPOM3BOACTBEHHLIX  00bEKTOB TOO  «TeHrm3LWEeBPOMI»  BbIMOMHAETCS Ha  12-Tu
BEJOMCTBEHHbIX CTaHLUMAX HabNIOAEHNS 38 OKPYXKAIOLLLEN Cpefoi (PUCYHOK 2).

PucyHok 2. CTtaHuua HabnoaeHns 3a okpy>KatoLLein cpegoil TOO «TeHrn3LLIeBPOnsI»
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CraHumu OCHaIIEHBI aHATTM3aTOpaMu amepukaHckoi komnannu « Thermo Environmental
Instruments»,  obecrneynBarOIIUMH  KPYIJIOCYTOUYHOE  ABTOMATHYECKOE  HM3MEPEHHE
KOHIIEHTPALUI B BO3AyXe LIECTH 3arps3HAOIUX BemecTs: cepoBopopon (HaS), nByokmch
cepsl (SO2), okucek yriepona (CO), nuokcun azora (NO2), okcun azota (NO), metan (CHa), a
TAK)KEe METEOPOJIOTHIECKHX napaMeTpoB. [Ipu 3TOM IaHHBIE C YEThIPEX CTAHLUI HAOIIOIEHUS,
pacniosioxkeHHbIX Ha rpanuie C33, kaxnabie 30 MunyT nepenarorcst B PI'TI «Kasruapomer» B
pEe’KUMe pPeajJbHOTO BPEMEHH M HaXOIATCS B OTKPBITOM JTOCTYIIE HACEJIEHUIO Yepe3 MOOMIIbHOE
npunoxenne AirKz w uwHTepakTHBHY0 Kapty Kasrumpomera [S5]. Takas HempepbiBHas
nepenada JaHHBIX OOECIeYMBAET OTKPBITBIA M OECHpPENsATCTBEHHBIH HOCTYNl K CaMbIM
AKTyaJbHBIM JIAHHBIM IO COCTOSIHUIO Bo3Ayxa Ha rpanuue C33 THIO.

Ob6cyxxnenne

[IpoekTupoBaHNe CTPYKTYpbl aBTOMATU3HPOBAHHOM CHUCTEMbI  SKOJOTHYECKOTO
MOHUTOPHHIA MpPEANOiaraeT peleHue CIEAYIOLUINX OCHOBHBIX 3a4ad. OIpenelieHne
KOJIMYECTBA CTAHLMH M MECT UX PACIIOJIOKEHUs, COCTABJICHHE IMEPEUHS OTCIICKHBAEMBbIX
SKOJIOTUYECKHX MapaMeTpOB, a TaKXKe BBIOOP METOAOB MOHUTOpPHHTra. IMEHHO 3TH aCNeKThI
OpTraHu3al[ii aBTOMATH3HPOBAHHBIX CUCTEM MOHHTOPUHTA SIBIISTIOTCS] KJIIFOUEBBIMH B OyIyT B
JanbHEHIIeM BIUATH Ha OOIM 00beM (UHAHCOBBIX 3aTPAT NMPU HX CTPOUTEIBCTBE H
COIEePKAHUH.

Ha mnpakTuke, kKak yke OTMEHalOCh, LeNECOO0Pa3HO HCIONIB30BaTh MHUHHUMAJIbHOE
KOJIMYECTBO CTAHLMWH, HEOOXOmMMOE sl AOCTIDKEHHs Lieieli MOHHTOPUHIAa B PaMKax
peanu3anu KOHKPETHOH MPOrpaMMbl MPOU3BOACTBEHHOTIO 3KOJIOTHUECKOro KOoHTpous. Ilpu
5TOM BBIOOP MECTa PACHOJOXKEHUs CTAHLIMH ONpeneNsercss pasMepamMu W KOH(Uryparuei
00JlacTi BO3EHCTBHSI MPOU3BOJACTBEHHBIX OOBEKTOB XO3SIMCTBYIOIIETO CYObEKTa U IOJIKEH
NpeaBapsAThCS pacdeTaMu paccenBaHusl BbIOpocoB 3B B mpuseMHOM ciioe atMochepHOro
BO3AYyXa.

[lepeueHbp OTCNEKMBAEMBIX HKOJIOTHYECKUX MApaMeTPOB B 00s3aTENBHOM IOPSIKE
JOJDKEH COEePIKaTh nepedeHb 3B, KOTOphIi yCTaHABIMBAETCS HA OCHOBE CBEIAEHUN O COCTaBe
U XapakTepe BBIOPOCOB OT TEXHOJIOTUYECKOT0 000pyIOBaHMS U MPOLIECCOB, UCTIOIb3YEMBIX Ha
NPOM3BOJICTBEHHBIX OOBEKTaX XO3SHCTBYIOIIETO CyOBEKTa, a TaKXKe METEOPOJIOTHYECKHe
napameTphl, ONMpPEeIessIOIINe YCIOBUS PacCerBaHUs MpUMeceid B aTtMocdepe, - CKOPOCTb H
HAIpaBJIEHUE BETPa, TEMIIEpaTypa, 0apoMeTpUIecKoe JaBIeHNE U OTHOCUTENbHAS BJIAXKHOCTb.

[TepeueHb OTCIIEKMBAEMBIX SKOJOTMYECKHX MapaMeTpoB OyIeT HampsiMylO BJIUSATH Ha
BBIOOp METOOB aBTOMATHYECKOT0, HEPEPHIBHOI'O MOHUTOPHHTA U, CJIEIOBATENILHO, HA BEIOOP
COOTBETCTBYIOLIETO aHAIUTHYECKOro o00opynoBaHus. TexXHHUECKOe OCHAIIEHHWE CTaHLUN
IOJDKHO o0ecreynBaTh KOMIIPOMHCC MEXIy CPaBHUTEIbHO HEOOJBLUION CTOMMOCTBIO
npuOOpOB M UX CIOCOOHOCTBIO TapPaHTHPOBATH TPEOYEMYyIHd TOYHOCTb PE3yJIbTATOB
u3MepeHuil. [Ipy 5TOM OZHUM M3 BaXKHBIX YCIIOBHUH SIBJISIETCSI COMIOCTABUMOCTD ITOJYYEHHBIX B
nporecce MOHUTOPHUHIA JAHHBIX C JAHHBIMH APYTUX CHCTEM.

3akaouenne

Takum 00pa3oM, MOKHO CIeNaTh BBIBOJ, YTO OIBIT OPraHM3aLUH U HCIIOJIb30BAHUS
NCOC u THIO aBTOMaTH3MpPOBAHHBIX CHUCTEM SKOJOTMYECKOIO MOHMTOPUHIA SIBJIAETCS
IOCTaTOYHO MPOBEPEHHBIM M YCIEIIHbIM, YTOOBI OBITH B3STHIM Ha BOOPYKEHHE IPYTHMMHU
xo3sticTByroIuME cyopektamu Pecniyonuku Kasaxcran. B mepByro ouepens 3T0 OTHOCUTCS K
HanboJsiee KPYIMHBIM PHUPOAOIONB30BATENSAM, SIBITIOMIUMCS (hIarMaHaMy CBOMX OTpaciei u
OKAa3bIBAIOLINM BaKHEHIIEe BINSHUE HA SKOHOMUKY CTPaHBI, YTO 00yCIOBIIEHO, KAK MUHUMYM,
aByMs mpuuuHaMu: 1) MacmtabaMu U MHTEHCUBHOCTBEO HETATHBHOTO BO3IEHCTBHSI KPYITHBIX
XO3STCTBYIOIINX CYOBEKTOB HA OKPYKAIOIIYIO CPENy M 2) 3HAUUTENbHBIMU 3aTpaTaMd Ha
CO3MIaHUE U COAEPKaHUE CTAaHIMI HAOMIOIEHUS 3a COCTOSIHUEM OKpyKaro1eli cpenpl. B cBsizu
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C O5TUM KpaliHE BAXHO €II€ Ha STane IUIAHUPOBAHUS XO3SHCTBYIOIIUM CyOBEKTOM
aBTOMATH3UPOBAHHON CHCTEMBl HKOJIOTUYECKOTO MOHHMTOpPWHra BbIOpaTh Haubojee
ONTHUMAJIbHBIA BapUAHT €€ CTPYKTYPhI, KOTOpas IMO3BOJIMJIA OBl pelaTrbh MepBOOYEPEIHBIE
337a4¥ MPOU3BOJACTBEHHOIO 3KOJOTMYECKOrO KOHTPOJs MNPH MHHUMAIbHO BO3MOXHBIX
3aTparax Ha ee CTPOUTEIbCTBO U OOCITy KUBAHUE.
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AHHOTATIAS

Hacrosimee mcciemoBaHue HOCHT OLCHOYHBIM XapaKTEp M OCHOBAHO HA PETPOCIEKTHBHOM AHAIM3C
JAHHBIX 18 mamueHTOB OHKOJOTHYSCKOTO KaOwaera ['opoackoit moymkmmaukH Nel Cesepo-KaszaxcraHckon
obmactu (CKO). TlposeacHo cpaBHeHHEe ypobHeH [ICA vy TAIMCHTOB € PA3TUYHBIMH THCTOJIOTHICCKHMH
JUATHO3AMHM, BKJIOYAs AaACHOKAPIMHOMY, MHKPOKAPOHHOMY, JOOpPOKAYECTBCHHYIO THICPIUIAHIO H
BOCTIA/TUTEIIbHBIC TTPOIIECCCHI.

IMpeamomaraxock, uro BeICOKHE ypoBHH I[ICA (> 25 Hr/mn) OyayT HAACKHBIM HHIHKATOPOM
3MOKAYECTBEHHOTO IPOLECCa, ACMOHCTPHPYA 3HAYMMYK pPasHHLy Mekay mnanumeHtamMu ¢ PIDK w
JOOPOKAYECCTBEHHBIME H3MCHEHISIMHL

Ymepernsie  3HaucHmA [ICA  (4-10 wHr/mu) JOWKHBI OBLTH  BKIFOYATH KAK — TAIMCHTOB  C
JOOpPOKAYECTBEHHBIMHE IPOLIECCAMM, TAK M MAUCHTOB C MPEAPAKOBBIMH COCTOSHISIMH.

Huskue yposau [ICA (<4 HI/MI) 0KHAAMHCH ¥ MALHCHTOB 0¢3 MPHU3HAKOB 3JI0KAYCCTBEHHOTO MPOIICCCa,
YTO MOTJIO CIIYKHTh JOTIOJHATEIHHBIM KPUTEPHEM HCKITFOUCHHUS OHKOJIOT HH.

[Nomyuernsle pe3ymbTaTl HoaTBepAMIH BaKHOCTH [ICA kak mapkepa muarsoctuku PITK, Ho Tamxke
MPOJECMOHCTPUPOBANH €TI0 OTPAaHWYCHHYI0 crenuuarocTs. 11 TOBBOUCHWS TOYHOCTH JHATHOCTHKH
PEKOMEHIYETCSI UCTOIb30BATh JOMOTHUTEIBHBIC MTAPAMETPHI (COOTHOIICHHUE CBOOOIHOTO M CBsI3aHHOTO ITCA,
mwi0THOCTH [ICA, cropocTs m3MeHeHH YpoBHA [ICA), a Takke MPHMCHATH COBPSMEHHBIC MCTOIBI BH3Y A TH3AIHH
M MOJIEKY JSIPHOUM JUATHOCTHKU.

KiioueBbie cJIoBa: OHKOMApKEPHI, MPOCTAaT-CHCHU(IICCKAN AHTUTCH, PAaK IPEICTATCIBHOM KEIC3HI,
A7ICHOKAPIIMHOMA, TTPEAPAKOBBIC COCTOSTHILL.

KYBIKACTBI BE3 KATEPJII ICITTH EPTE IUATHOCTUKAJIAYJATBI IICA
MAPKEPIHIH POJII: CKO Nel KAJIAJIBIK EMXAHACBI OHKOJIOT USJIBIK
KABUHETI MOJIIMETTEPIHIH PETPOCITEKTUBTI TAJIJAYbI
Pomanos JI.A.!, Iunesckuii [1.B.1", Jlemugos /I.B.!

*«M. Koszvibaee amvinoazer Conmycmix Kazaxeman ynueepcumemiy KEAK
*Xam-xabap ywin asmop: pinevsku@mail.ru

Angarma

Byn s3eprrey Oaramay cumarbmima oxyprisimim, Conrycrik Kazakcran oOmpicThIK Nel  Kanmamsik
€MXaHACBHIHBIH OHKOJOTISUIBIK KaOWHETIHAE Oakpuiayna OonraH 18 HAyKACTBIH JEPEKTEPIHE PETPOCHECKTUBTI
Tajygay jkacayra Herizmendi. AJCHOKapIMHOMA, MHKPOKAPIHMHOMA, KATEPCi3 THIEPIUIA3HSI >KOHE KaObIHY
MIPOTIECTEPI CHAKTHI TYPIi THCTOJNOTHAIBIK THArHO31apsl Oap HaykactapasH [TICA neHreiinepi CansICTBIPBIIIBL.

TICA-HBIH >KOFapHI ACHTCHI (>25 HI/MIT) KaTCPITi MPOUECTIH CCHIMII KopceTKimi 00maapl AT OOKAHIBL,
Oy KysIKacTsl 0e3i Karepi iciri (KBK]) 6ap xoHe Katepcis esrepicrepi Oap HayKacTap apachIHIAFbI AHTaPIIBIKTAH
ANBIPMAIIBLIBIKTEL KOPCETY1 THIC €.

Oprama TICA monrzmepi (4-10 ur/Mon) karepei3 mporectepi 0ap, CoHAal-ak 00bIp amabl KaraadIapsl Oap
HayKacTapaa OaiKamambl Jem KyTiIal.
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Temen TICA meHreiimepi (<4 HI/MI) KaTepii MPOUECTIH OCiriiiepi OK HAykKacTapaa OOMybl MYMKIH aem
60 pKaHAbBL, Oy OHKOJIOTHSUIIBIK MATOJIOTHSHBI KOKKA HIBIFAPY YIIIH KOCHIMIIA KPUTEPHI PETIHAC KOIIAHBLIYBI
MYMKIH.

Amemran Hotmwkeaep [ICA mapxepinig KBKI nmarHoCTHKACBIHAAFBI MAHBI3ABUIBIFBIH PACTAdbI, Oipax
OHBIH IICKTCYJ CHCUH()HUKATIBIK CKCHIH A¢ KOPCeTTi. JMATHOCTHKANBIK TONMIKTI apTTHIPY VIOiH KOCHIMINA
mapameTpacpai (epkiH xone OanmaHbicKaH [ICA karbmacer, [ICA Tererasrsl, [ICA e3repy KbLIIAMIBIFHL)
KOJIAaHy, COHJAH-aK 3aMaHAayW BH3YAIM3aLMs >KOHC MOJICKYJAJbIK JWATHOCTHKA OJICTEPIH NaWganaHy
YCBIHBLIAIBL.

KiaT cesnep: oHKOMapKepep, MPOCTAaTaFa TOH AHTHUICH, KYBIKACTHI 0€31 0OBIPHI, aICHOKAPIMHOMA, OOBIP
aJIbl JKaFaanmiap.

THE ROLE OF PROSTATIC SPECIFIC ANTIGEN IN EARLY DIAGNOSIS OF
PROSTATE CANCER: RETROSPECTIVE ANALYSIS OF DATA FROM
THE POLYCLINIC 1 NORTH KAZAKHSTAN REGION
Romanov D.A.l, Pinevskiy D.V.!", Demidov D.V.!

"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: pinevsku@mail.ru

Abstract

This study is of an evaluative nature and is based on a retrospective analysis of data from 18 patients of the
oncological office of the City Polyclinic No. 1 of the North Kazakhstan region (North Kazakhstan region). PSA
levels were compared in patients with various histological diagnoses, including adenocarcinoma, microcarcinoma,
benign hyperplasia and inflammatory processes.

High PSA levels (> 25 ng/mL) were expected to be a reliable indicator of malignancy, demonstrating a
significant difference between gallbladder carcinoma patients and benign changes.

Moderate PSA values (4-10 ng/mL) were to include both patients with benign processes and those with
precancerous conditions.

Low PSA levels (< 4 ng/mL) were expected in patients without evidence of malignancy, which could serve
as an additional criterion for exclusion of oncology.

The findings confirmed the importance of PSA as a marker for gallbladder carcinoma diagnosis, but also
demonstrated its limited specificity. To improve the accuracy of diagnostics, it is recommended to use additional
parameters (the ratio of free and bound PSA, the density of the PSA, the rate of change in the PSA level), as well
as apply modern methods of visualization and molecular diagnostics.

Keywords: tumor markers, prostate-specific antigen, prostate cancer, adenocarcinoma, precancerous
conditions.

Beenenne

Pak mnpencrarenproll skenessl (PIDK) 3aHmMaer nuaupyromue TMO3WLUH  CPEIU
3JIOKQUYECTBEHHBIX HOBOOOPA30BaHUI y MYXKUMH U SIBJIAETCS OJHOHW M3 OCHOBHBIX INPHYUH
oHkoJyiorndeckoir cmepTHocTH [1; 2]. Ilo mannabIM rinobanbpHON cTatucTukd, B 2020 romy BO
BCeM Mupe ObLTO 3aperucTpupoaHo 1 414 259 HOBBIX CiydaeB paka MPeACcTaTeIbHOM Kele3bl
u 375 304 cinyuas cMepTH, CBsI3aHHBIE C JAHHBIM 3a00JIeBAaHMEM, YTO TOAYEPKHBAET €ro
3HAYUMOCTH Kak riodanbHoi mpodiemsbr 3apaBooxpanenus [3]. Auarnocruka PIDK Ha panHux
CTaAusIX OCTAETCs aKTyaJlbHOM 3ajadyeil COBPEMEHHOU YPOJOTHMH U OHKOJIOTHH, MOCKOJIBKY
CBOEBPEMEHHOE BBIIBJICHHE 3a00I€BaHNS 3HAUYUTEIBHO MOBBIIIAET 3¢ (HEKTUBHOCTD JICUEHUS U
yJIy4lIaeT NPOrHo3 AJisl NALUEeHTOB.

OnHMM U3 KIIOUEBBIX J1A0OPATOPHBIX MAapKEpPOB, HCIIONB3YEMbIX B CKPUHUHTE U
IUAarHOCTHKE paKa MpPOCTaThl, SIBISIETCS YPOBeHb npocrarcrnenududeckoro antureHa (IICA) B
CBIBOpPOTKE KpoBH [4; 5]. OnHako, HECMOTPsI Ha BBICOKYIO UyBCTBUTEJLHOCTb, JAHHBIN MapKep
HE SIBJSIETCS a0COJIOTHO CHEHU(PUUHBIM U 3JI0KaY€CTBEHHBIX IMPOLECCOB, MOCKOJIBKY €ro


mailto:pinevsku@mail.ru

M. Kosbi6aes aTeinaarsl CKY Xa6apumbicnb /
30 BectHuxk CKY umenu M. Ko3bi6aesa. Ne 2 (66). 2025

YPOBEHb MOXKET TMOBBIIATECS NPU AOOPOKAUYECTBEHHOH THIEPIUIa3HU IPEACTATEIbHOM
xene3bl (L' TDK), mpocrarure U Ipyrux HEOHKOJOTHMYECKUX M3MEHEeHMsIX [6; 7]. Dto Tpebyer
KOMIUIEKCHOIO MOAXOJa K HHTEpIpeTaluyd pe3yJbTaToB, BKJOYAs TUCTOJIOTHYECKOE
uccienoBanre OuoncuitHoro Marepuana [8;9].

Matepuajbl 1 METOABI HCCJIEOBAHHS

B uccnenosanue BirodeHsl 18 manmenTos oHkonormnueckoro kabuuera KI'TI na ITXB
“T'oponckas momukyiuHuka Nel” Cesepo-Kazaxcranckoii obnactu (CKO), mpoxomusiunx
oOcnenoBanue B TeueHne 2024 roma C OmMpeneNeHHEM YPOBHS MPOCTATCHENH(PUIECKOTrO
anturera (IICA) m mocneayromuM TUCTOJOTHYECKHM aHAIU30M OHMOINCHHHOTO MaTepuaia
MPEACTATEIbHON KENE3bL.

JList kaskaoro manueHTa Obutd COOpaHbl CIEAYIOINUE JaHHbIE:

1. BospacT (nata poskaeHusi),

2. Yposenb [ICA B CBIBOPOTKE KPOBH (HT/MII),

3. Pesynbprarhl THCTOJIOTMYECKOTO  HCCIEOOBAaHUS OWONCHHHOTO  Marepuana,
BKJIFOYAIOIIHE NOOPOKAUYEeCTBEHHBIE M3MEHEHMsI (TMIIEPIUIa3usi, MPOCTATUT, MPOCTATUYECKas
uHTpasnuTenuanbHas Heorutasus — [TMH) u 3mokauecTBeHHBIE MpoLiecChl (MUKPOKAPIIHHOMA,
al[MHApHAS AICHOKAPIIUHOMA).

MeToabl uccae 0BaHUs

1. Anamus yposas IICA

Onpenenenue koHuentpaumu odOmmero IICA B ChIBOPOTKE KPOBH MPOBOIHIOCH C
UCTIOJNIB30BAHUEM CTaHIAPTHBIX JabopaTopHbXx MeTonoB (MDA mimm XeMUITIOMUHECIEHTHBIN
aHamus) [10].

Jlns aHanu3a NalyueHTOB pa3euii Ha J1Be MPYIIIbL:

I'pynma 1 — manueHTsl CO 3JI0Ka4eCTBEHHBIMH HOBOOOPA30BaHMSIMU (a€HOKAPLIMHOMA,
MHUKPOKapIHHOMA),

I'pynma 2 — mamWeHTbl € HE3JIOKaYeCTBEeHHbIMHU HOBooOpaszoBanmsimu (JAITDK,
npocratut, [THH).

2. I'ncronorudeckoe uccieqoBaHue

buoncuiiHelii MaTepuan MPEACTAaTEeNbHOM JKENe3bl M3y4dajCsi METOAOM CBETOBOMU
Mukpockornuu [11].

I[Io pesympraram  MOpP(ONOTHYECKOTO  aHANM3a JAWArHO3bl  pa3felieHbl  Ha
3JI0Ka4eCTBEHHbIE 1 HE3JI0Ka4ECTBEHHbIE U3MEHEHUSI.

3. Crarucrudeckas 0OpabOTKa NaHHBIX

IIpoBeneHn omnucatenbHBI CTAaTUCTUYECKUH aHAIU3 C BBbIYUCIECHHEM CPEOHHUX,
MUHHMAaJIbHBIX 1 MAaKCUMAJIbHBIX 3HaueHui yposHs IICA B obenx rpymnmax.

Jins BU3yanM3alMM JaHHBIX HCIONb30BaHbBI Tabmumbl pacnpenenenuss yposHs TICA
Cpeay MaleHTOB CO 3JIOKAYECTBEHHBIMH U HE3JI0KaY€CTBEHHBIMU HOBOOOPA30BAHHSIMH.

HccnenoBanue npoBeneHO B paMKaxX PETPOCIIEKTUBHOIO aHajm3a 0e3 BMeIaTeIbCTBa B
OUArHOCTHYECKUN WK JieueOHbIN mpouecc. [JlaHHbIe MaleHTOB 00e3TNYEeHBI.

Pe3yabTaThl HccaenoBaHust

OO01mast xapakTepuCTHKA BHIOOPKH:

Bcero nanuenros: 18

Cpennwii Bospact: = 74 roga (ot 60 10 91 roga)

Cpennuii yposenb IICA cpenu Bcex narnuenTos: 18.87 Hr/min

KonnuecTBo manueHToB CO 3JI0Ka4eCTBEHHBIMH HOBOOOPa30BaHUSIMH (21€HOKAPLINHOMA,
MUKPOKapIHHOMA): 6

KonnuecTBo malneHToB ¢ HEe3JI0KaueCTBEHHBIMUA HOBOOOpa3oBaHMsIMU: 12
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Tabmmua 1. CpaBHUTENbHAS XapaKTEPUCTHKA MTALIUEHTOB

I'pynna Konmuecrso | Cpenuuii | Cpemnmit  |Min (Hr/mi) [Max (ar/m)
MAINEeHTOB BO3pacT ypOBEHb
IICA (ar/mn)
3710Ka4eCTBEHHOE 6 78 28.56 11.3 51.0
HOBOOOpA30BaHUE
HesnokauecTseHHOE 12 73 13.47 2.7 44.6
HOBOOOpA30BaHUE

BeiBon: cornacHo Tadnuue 1, y MarueHToB o 3JI0Ka4eCTBEHHBIMI HOBOOOPAa30BAHUSIMHU
yposenb [ICA B 2 pa3a Bblle O CPAaBHEHUIO € ALMEHTAMHU, HMEFOLIUMHU HE3JIOKAYECTBEHHBIIN
xapaktep HoooOpasoBanuil. OpHako BepxHue rpanHunel IICA mnpu  oTcyTCTBHH
3JIOKAQUECTBEHHBIX 3a00JIEBAaHUI TEpPECeKaoTCd CO 3HAYCHHSAMU XapPaKTEPHBIMU  JUIS
3JIOKQUYECTBEHHBIX HOBOOOPA30BaHMIA, 4TO TPEOyeT NOMOIHUTENbHONW AHATHOCTHKHL.

Tabnuua 2. ITaunenTs! ¢ BbicokuM ypoBHeM IICA (6omnee 10 Hr/mn)

Howmep manmenra Bospacr IICA ( ar/mm) I'mcronoruueckoe
3aKJI0YeHHe

N1 75 28.5 AJIeHOKapLUHOMA

N2 71 22.6 MuxkpoxkapiaomMa (ASAP)
N3 91 11.3 AJIeHOKapLUHOMA

N4 87 28.6 AneHokapLHuHOMa

NS5 65 29.04 AJZICHOKapLIUHOMA

N6 79 51.04 AJZICHOKapLIUHOMA

N7 61 30.0 I'unepnnasus, OpOCTaTUT
N8 74 44.6 I'unepnnasus, OpOCTaTUT
N9 89 27.1 I'unepnnasus, OpOCTaTUT
N10 84 10.6 I'unepnnasus, npocTaTut

BeBon: Bce mamumentsr ¢ yposaem IICA > 25 wr/mn (tabd. 2) umenn nubo
aJICHOKAPIIMHOMY, JINOO BbIpaKEHHBbIC rHUnepruiactudeckue usmenenus. [larment N6 (51
HIr/Mi) uMmen HaubiclINil ypoeHb IICA u monTBep kneHHYH aneHokapuuHoMy. He Bce
nanueHTrl ¢ BbICOKMM [ICA MMenu OHKOJOIHWIO, YTO MOJYEPKHUBAET BAXKHOCTb OMOINCHH U
KOMIUIEKCHON AMAarHOCTUKH

Tabmuua 3. ITaunenTs! ¢ ymeperHbiM ypoBaeM IICA (4-10 Hr/mn)

Howmep manmenra Bospacr IICA (ar/mn) | I'mcromormueckoe 3akiIFOYeHHE
NI11 63 4.68 ASAP, runeprinazus
N12 73 8.45 ASAP, IIIIH BbICOKOI CTETIeHN
N13 60 5.81 I'mnepnnasus, npocrarur, [TMH
N14 78 8.95 ASAP, runepnnasus
N15 67 7.56 I'mnepnnasus
Nle 75 4381 I'mnepnnasus, mpocraTur
N17 67 6.42 I'mnepnnasus, mpocTaTUT
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BriBoa: OOJBIIMHCTBO TAlMEHTOB B O3ToM jamamasone (tad. 3) He wumenu
3JIOKAQUECTBEHHBIX HOBOOOpasoBaHmil. OnmHako ASAP (aTtunmueckas MenKoalHApHAs
npomudepaunss) u IIMH Beicokol cremeHu TpeOyrOT HAOMIOACHHS, TaK KaK MOTYT
NPEAIIECTBOBATh OHKOJIOTHYECKUM ITPOLIECCaM.

Tabmmua 4. [Tauuents! ¢ Hu3kuM yposHeM [ICA (<4 Hr/mn)

Howmep nanuenta Bo3spact nanuenra IICA (ar/mm) I'uctonoruyeckoe
3aKJIFOUEHUE
N18 82 2.7 I'unepnnasus

BeiBon: y manmenta N18 (tad. 4) yposens [ICA Obut HIKe pedepeHTHOrO 3HAUEHUS U
COOTBETCTBOBAJ OOpOKadecTBEHHBbIM m3MeHeHusiM. Huskuii IICA mpakTiuecku HCKIOYaeT
BEPOSITHOCTb 3JIOKAUYECTBEHHOT'O MPOLIECcCca.

Ob6cyxnenne

B xome wuccnenoBaHus TPEANONAraloch, YTO YPOBEHb MPOCTAT-CHEM(PHUECKOro
antureHa (IICA) Oymer chnyXUTb HaAeKHbIM HHIUKATOPOM HAJIWYHMA WU OTCYTCTBUS
OHKOJIOT'MYECKOT'0 TIPOIIecca B MPEACTAaTENbHOM Jkenese. OKumanoce, 4To:

1. Beicokue ypoHH IICA (> 25 Hr/mu) OyayT HpeuMMyINECTBEHHO HAaONIONATBCA Y
MAIMEHTOB CO 3JI0KAYECTBEHHBIMHU OITyX OJISIMH.

2. ywmepennbie ypoBau IICA (4-10 Hr/mm) OyayT cooTBeTcTBOBaTh JHOO
I00pOKAaYeCTBEHHBIM U3MEHEHHSIM, JINOO NPEAPAKOBBIM COCTOSTHUSIM.

3. Hms3kue ypoBHU IICA (< 4 Hr/mu) OyayT NMpakTHYECKH HCKIIOYATh BEPOSITHOCTH
OHKOJIOT'MYECKOT0 3a00JI€BaHus.

AHanu3 MONy4eHHbIX JaHHBIX MOATBEPAMI OCHOBHBIE TUIIOTE3bI, HO TAKXKE BBISIBIII Psift
3aKOHOMEPHOCTEH, TPEOYIOIHX TOTIOIHUTENBHOTO PACCMOTPEHUSI.

Beicoknii  ypoBenr IICA (> 25 Hr/mi) AeHCTBUTENBHO AaCCOLMUPOBAICA CO
3JIOKQUYECTBEHHBIMH HOBOOOpa3oBaHMsIMH B 83% ciyuaeB, OIHAKO B OTHENBHBIX CIIy4asx
BCTpEYAJICS U IIPU TOOPOKAYECTBEHHBIX M3MEHEHHSIX (TUIIEPIUIA3Hs, IPOCTATHT).

3ona HeompeneneHHoctu (4-10 Hr/mur) okasanmace Haubosiee MPOOJEMHOH: y YacTH
MAMEeHTOB ObLTH IUArHOCTHPOBAHBI ITPEIPAKOBbIE COCTOSTHUS (ATUITHYECKAst MEJTKOALIMHAPHAS
npoiudepauus (ASAP), mpocratuueckas uaTpasnuTenuanbHas Heorutasus (ITMH) Beicokoit
CTETICHH)

Huskue yposau IICA (< 4 HI/MIT) IpaKTUYECKU UCKJIIOYAIN PaK MPOCTATHL

3akarouenne

IIpoBenenHoe wmcCCiIeNOBaHHE TO3BOJMJIO OLEHHTh IHATHOCTHYECKYIO 3HAUYUMOCTH
ypoBHs npocrarcnenuduaeckoro anturena (IICA) y manneHToB OHKOJIOTHYECKOro kKabuHeTa
KITI na IIXB “T'opoackast momuknmuHuka Nel” Cesepo-Kasaxcranckoit obnacru. AHanms3
naHHbIX 18 manueHToB nokasaln, 4to cpenHuil yposeHb IICA y nanineHToB ¢ OHKOJIOTMUECKUMU
3a00NeBaHISIMUA TIpEACTATENbHON Jkene3bl (28.56 Hr/mur) ObUT 3HAYMTENBHO BBINIE, YEM Y
NanueHToB ¢ nodOpokadecTBeHHbIMU u3MeHeHusMH (13.47 wr/mu). OnHaKo BBIIBICHO
yacTu4yHOe nepeceueHne 3HaueHuil [ICA mexny HUMH, Y4TO MOATBEPIKOAET OrPAaHUYECHHYIO
CHEU(pUIHOCTh TAHHOTO MapKepa.

OCHOBHBIE BBIBO/IBI HCCIIEIOBAHUS:

VYposenp IICA > 25 ur/mn B OonbmuHCTBE ciydaeB (83%) accouumupoBaH C
OHKOJIOT'MYECKIMH 3200JI€BaHUSAMU (I€HOKAPLITHOMA, MUKPOKAPLITHOMA).
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Huanason 4-10 ar/mn Tpebyer Oojiee HeTambHOW AMATHOCTUKH, TaK KaKk B HEM
BCTPEYAINCh KaK MPEAPaKOBbIE COCTOSHHS (aTHUIHMYECKasi MeJKOalMHApHas mponudepanms,
ITMH BBICOKOH CTENEHM), TaK U JOOPOKAUECTBEHHbIC U3MEHEHHSI.

Huskwii yposers IICA (< 4 HI/MIT) IpakTHUECKH UCKITIOYAET HAJIMYHE OHKOJIOTHYECKOT0
MIPOLIECCa, YTO NOATBEPKAAETCA JAHHBIMU MMCTOJOTHYECKOrO UCCIEOBAHU.

Taxum odOpaszom, onpenenenre IICA He MOXKeT CITy>KUTh a0COTIOTHBIM U CIIEU(pUIHBIM
METOOM pPaHHEW JHArHOCTUKH 3JIOKAYeCTBEHHBIX HOBOOOPA30BaHUH MpenCTaTeNIbHOM
JKenesbl, M TpeOyerT oO0sA3aTeNbHOr0 MOATBEPXKIEHUS] C HCIOJNIB30BAHUEM OHOIICHUH C
MOP(OJOTHUECKUM HCCIEIOBAHUEM — MPU3HAHHOTO 30JI0TOTO CTaHAapTa B OHKOJOruu. s
MOBBILIEHUS] TOUHOCTU AUArHOCTUKU PEKOMEHAYETCsl KOMIUIEKCHBIH MOAX0 ] ¢ NPUMEHEHUEM
COBPEMEHHBIX BU3YAJIU3ALIMOHHBIX U MOJIEKYJISIPHBIX METO/IOB.
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Abstract

Currently, active dispersal and successful colonization meadow tick (Dermacentor reticulatus) continues
in new territories of West Siberia due to the faster period of development of individuals of this species in
comparison with Ixodes persulcatus, which indicates it as potentially the most widespread and numerically
superior to all other ixodes ticks of the pasture-lying type. The bioecological features of D. reticulatus give it
significant dominant advantages over other ixodid mites that pose an epidemiological danger, even over
I. persulcatus in terms of the development of newly emerging biogeocenoses, which confirmed by our own long-
term data from field collections of flag.

Keywords: ixodes ticks, epidemiological danger, distribution, bioecological features, disturbed areas,
Kemerovo Region.

KEMEPOB OB/1bICbIHbIH TABUF W )XOHE AHTPOMNOIMNEeHAIK
T¥PFbIOJAB¥3bl/ITFAH AYMAKTAPBIHAA IXODES PERSULCATUS XXOHE
DERMACENTOR RETICULATUS BNO3KOJTIOI NAJIbIK EPEKLUENTIKTEPIH

CAJIbICTbIPY
HockoB M.A.], BabeHko A.C.1* Cywwés [.B.2, CnnpugoHos M.N.2
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ZKemepoBo MeMnekeT TiKyHuBepcuTeTi, Kemerovo, Peceil
*aT-xabap ywiH asTop: andrey.babenko.56@mail.ru

AHgartna

Kasipri yakbiTTa Ixodes persulcatus Taiira KeHenepiMeH canbICTbIpFaHAa oCbl TYPAIH XblnjaM fjaMyblHa
6alinaHbICTbl XaHa aymakTapfa WwabbliHAblK KeHeHiH (Dermacentor reticulatus) kKenm KOHbICTaHYbl >XdHe KeH,
Tapanybl 6aiikanagbl, 6yn OHbIH >XaliblNbIMAbIK TUMNTeri 6apnblk 6acka WKCOAMKANbIK KeHenepaeH eH Ken
TapanfaHbl XXaHe CaHAbIK XXaFblHaH X0fapbl eKeHiH KepceTegi. D. reticulatus 6M03KONOTNANBbIK epeKLIeNiKTEPIHIH
apkacblHfa a3NWAeMWONOrMANbLIK Kayin TeHAipeTiH 6acka fa WKCcoAMKanblK KeHenepAeH, COHbIH iWiHAe
I. persulcatus-TaH aliTapnbiKTali 6acbiM apTbiKWbINbIKTapfFa ne. byn wabbiHAbIK KeHeHiH ajgaM speKeTiHeH
6y3blnfaH 6GuoreoueHosgapfa Te3 eHYiHeH KepiHefi, 6yn 6i3giH >kanaywa aficiMeH fJananblk eriH >XuHay
6oibliHLWA KeMXbINAbIK fepeKTepimizbeH pacTanagbl.

KinT ce3fep: wkcognkanbik KeHenepi, 3NWAEMMONOrUANbIK — Kayin, Tapany, 6MO03KONOMUSANBIK
epekwenikTep, 6y3binfaH aymakTap, KemepoBo 06/bIChl.
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BUO3KOJOI'MYECKUE OCOBEHHOCTHU IXODES PERSULCATUS 1
DERMACENTOR RETICULATUS HA ECTECTBEHHbBIX 1
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AHHOTAHSA

B HacTostee BpeMsi HAOMFOMAIOTCA AKTHBHOC PACCENICHHWE W YCIHEITHAS KOJOHM3ANMS JyTOBOTO KICIIA
(Dermacentor reticulatus) Ha HOBBIX TEPPUTOPHSIX B CBSI3H C 00Jice OBICTPHIM IIEPHOIOM PA3BHTH 0COOCH 3TOTO
BHJA TI0 CPABHCHHMIO C TACKHBIM KIEHIeM [xodes persulcatus, 4TO YKa3bIBACT HA HETO KAaK HA NMOTCHIHAILHO
HAmOOJee PACMPOCTPAHCHHOTO M YKCICHHO IPEBOCXOSAIICTO BCEX APYTMX MKCOJOBBIX KIICIICH MAcCTOWIIHOTO
tuna. broskonormiaeckue 0cOOCHHOCTH D. reticulatus Aar0T €My 3HAYUTEIbHBIC JOMUHUPYOIIHE IPSHMYIIECTBA
mepes JPYTUMH MKCOJOBBIMH KIICIIAMH, MPEICTABILIIONIMMH SMHACMHUOIOTHYCCKYI0 OIIACHOCTh, B TOM YHCIIC
nepex . persulcatus. D10 TPOSBIAECTCS B OBICTPOM IPOHHUKHOBCHHH JyTOBOTO KJICIIA B HAPYHICHHBIC
YEIIOBEYECKOH JCATCIbHOCTHIO OHOTCOLCHO3BI, YTO IOATBEPIKAACTCS HAIIUMH COOCTBEHHBIMH MHOTOJICTHHMH
JAHHBIMH IO TTOJIEBBIM COOpaM METOIOM Ha (hiar.

KiroueBbie cjioBa: WKCOMOBBIE KIJICINH, 3MHICMHOJIOTHYCCKAS ONMACHOCTb, PACIPOCTPAHCHHE,
OHOIKOJIOTHYCCKIC 0COOCHHOCTH, HAPYIICHHBIC TCPpHTOpHH, KeMepoBCKas 001acTs.

Introduction

Ixodes ticks are reservoirs and carriers of pathogens of many natural focal diseases, which
usually classified into the group of "tick-borne infections". The following are of the greatest
medical and veterinary importance among infections associated with ixodes ticks in Russia and
neighboring countries: tick-borne encephalitis, Omsk hemorrhagic fever, ixodes tick-borne
borreliosis, anaplasmosis (including human granulocytic anaplasmosis), Crimean hemorrhagic
fever, ehrlichiosis (including human monocytic ehrlichiosis, rickettsiosis, babesiosis and
tularemia [1].

In recent decades, D. reticulatus has attracted increasing attention from researchers: it is
becoming one of the most widespread and most active species of ticks of the pasture-lying type.
It is also one of the most significant facilities in the context of assessing the epidemiological
situation in the Kemerovo Region (Kuzbass).

Every year, more and more cases of ixodic tick bites of wild and domestic mammals,
birds, and humans are recorded [2]. Most of the scientific papers on ixodid mites in the
Kemerovo region were published in the 1960s and 70s, and later works were mostly medical
rather than bioecological in the content. Many authors have noted significant changes in the
ranges of some ixodid mite species [1], which also makes it necessary to conduct research
clarifying the current ranges, the ratio of abundance and periods of activity for these species,
especially in densely populated areas of the region.

This article is devoted to the analysis of numerical data on the results of long-term field
collecting of ixodids by the flagging method in various territories of Kuzbass, as well as to the
consideration of the development and seasonal activity of 1. persulcatus and D. reticulatus as
the most common ixodid ticks that pose a danger to humans.
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Material and methods of study

The imago of male and female ixodid ticks were collected using the traditional method
on the flag. Accounting routes were laid for the collection and accounting of imago of pasture
ticks. A GPS tracker was been used to accurately monitor the route traveled. The universal
accounting unit was the collected number of ticks per flag in terms of 1 km of the route (ex/km).
The main device for collecting ticks was a standard travois or flag, which consists of a stick
and, usually used as a direct place of capture of the tick, a white waffle cloth with a standard
size of 60x100 cm. The identification of the species was carried out according to the
methodological recommendations for the identification of ixodid mites in Western Siberia,
given in the monograph by Yakimenko V. V. [1].

In 2019-2021, tick counts were carried out in the Kuznetsk forest—steppe (the green
suburbs of Kemerovo and the village of Yagunovo, Kemerovo region, on the territory of the
lowland black taiga village of Osinovka), in the forest territories of Kuznetsk Alatau, Salair and
Gornaya Shoria (the cities of Mezhdurechensk and Novokuznetsk, as well as settlements of the
Novokuznetsk region - the village of Listvyagi, the vicinity of the railway station Polosukhino,
the neighborhood of the village Kuzedeevo, and the village of Perekhlyai, Krapivinsky district),
in the territories of the Mariinsk-Achinsk forest—steppe (Tyazhinsky district — Tyazhinsky
village and Danilovka village, Chebulinsky district - Shestakovo village).

In 2019, together with the staff of the Department of Ecology and Nature Management of
Kemerovo State University (KemSU), 208.97 km of the registration route were completed and
2,524 Ixodidae family ticks were collected.

In 2020, 89.85 km was covered and 550 ticks were collected. Ticks counts were held on
23 routes in Kemerovo, Chebulinsky, Mezhdurechensky and Tyazhinsky districts. In 2021, a
study was conducted at 11 points in Kuzbass in the Kemerovo region, Novokuznetsk and
Tyazhinsky with a total route length of 44.72 km, during which 265 ticks were collected. All
the collected acarological material was determined and systematized jointly with the staff of
the Department of Ecology and Nature Management of KemSU.

The results of the study and discussion

The staff of the Department of Ecology and Nature Management of Kemerovo State
University, together with the authors, conducted field research in various settlements of the
Kemerovo region in the spring and summer of 2019. The average number of taiga ticks in
various localities was 6.9 (+2.6) specimens./km2. At the same time, there is evidence of a
significantly higher number of ticks. Thus, in the suburbs of the Malopeschanka village in the
Mariinsky district, a zone with a population of 218.6 taiga ticks/km?2 was identified.

Monitoring of the number of ixodes ticks in Tyazhinsky district in the period 2020-2022
showed a high degree of dominance of /. persulcatus in relation to 1. paviovskiy. The abundance
of L. persulcatus in the area of the Azhendarovo biological station on the animal trail, which is
used mainly by European moose or elk (4lces alces Linnaeus, 1758) and less often by brown
bears (Urus arktos Linnaeus, 1758), was 8.4 specimens/km in early May 2017, and only 2.0
specimens/km at the end of June. During the study period, this trail was used by three moose
and one brown bear.

According to previously published data, I. paviovskiy is in second place in the Kemerovo
region in terms of population and prevalence. The first evidence of the discovery of the
Pavlovsky tick on the territory of the Kuznetsk-Salair mountain region is 1970 discovery in the
south of the Kemerovo region in the suburbs of Mezhdurechensk city [3].

Ticks of the I. paviovskiy type were defined by acarologists as /. persulcatus due to the
hybridization of the two species and often the presence of similar morphological characteristics,
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which complicates their demarcation during investigation with materials on Kuzbass in earlier
works [4, 5].

The meadow tick (D. reficulatus) is an important object of research in the field of ecology
and biology, especially in the context of its distribution and impact on human and pet health.
This species of mite was first described in 1794 under the name Acarus reticulatus (Fabricius,
1794). It is a carrier of various diseases, inhabits new territories and has a number of ecological
advantages in comparison with other ixodes mites.

The Kuznetsk-Salair region, with its diverse ecosystems and climatic conditions, provides
unique opportunities for field research of the meadow tick, its biology and ecology. The
biotopic distribution of the meadow tick varies slightly in different landscape subzones. In the
northern forest-steppe, D. reficulatus is most confined to the edges of birch groves, inter-
forested meadows, and ribbon forests. It inhabits inter-forested areas to a lesser extent. In the
southern forest-steppe, it is distributed along the edges of birch spikes, meadows and roadsides;
in the steppe zone, it prefers sparse birch spikes and forest belts; in the forest—steppe of the
right-bank Ob region, priority zones are the edges of mixed and deciduous forests,
deforestation; in the foothill forest-steppe, settlements and river valleys. The wide range of
D. reticulatus also includes swampy mixed forests, river basins, and coastal vegetation [6].

At the turn of the 20th and 21st centuries, the meadow tick began to be regularly recorded
in field collections of ixodid ticks of the pasture-lying type in the Leninsko-Kuznetsky,
Krapivinsky and Kemerovo districts of Kuzbass. D. reficulatus is one of the three most
widespread and numerous ixodids in the region. The relative abundance of meadow mites in a
number of field collections for travois reached 38.5 specimens/km?2, which is quite high relative
to other tick species in the suburbs of Kemerovo in 2017. The distribution of D. reticulatus in
the urban area is characterized by a characteristic mosaic pattern. According to research data
from previous years, the share of meadow mites was less than 1% of the total harvest in the
region [7]. Our own long-term research data indicate that every year the share of D. reticulatus
in the collections of all ticks of the pasture-lying type increases and already amounts to about
35%, depending on the landscapes. Meadow ticks are regularly removed from domestic dogs
in the city of Kemerovo. The extreme northeastern location of the tick is currently noted in the
Mariinsky district [8].

The western slopes of the Kuznetsk Alatau are the eastern boundary of the range of this
species [9]. Some authors in their works point to the expansion of D. reficulatus in the eastern
and southern directions [1]. This is confirmed by our research data, namely, the discovery of
D. reticulatus in the suburbs of the Myski town, where it had not previously been observed,
during comprehensive ecological and faunal field studies.

As mentioned earlier [9], in the south of Western Siberia, the meadow tick becomes more
active in April-May, that is, in early spring immediately after the snow cover melts. In the taiga
zone D. reticulatus has a one-year-long development cycle. It can overwinter repeatedly, and
enter summer diapause in July [10]. In the case of an early and warm spring, the maximum
number is recorded at the end of April, and in the case of a prolonged spring — in the second or
third decade of May. In the first decade of June, the number of imago drops sharply, in July
they practically do not occur, having entered a state of summer imaginal diapause. In the second
decade of August, the second peak of the tick population begins. In different years, the peak
number is observed in the third decade of August and early September, and isolated cases of
tick activity are noted until mid-October. In comparison with the spring, the number of ticks
halved during the autumnal activity, and stopped after the appearance of snow [11, 12]. As a
rule, imago overwinter hungry, but this type of tick is also characterized by wintering on the
body of wild and large domestic mammals in a slightly drunk or hungry state. In spring,
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additional nutrition occurs quickly and clutches are produced at an earlier time than in ticks that
have wintered in the litter in a hungry state. Unlike the taiga tick, mating of the meadow tick
usually occurs on the body of the host. In the taiga mite, the first mating occurs both on the
body of the host and outside it without a clear advantage to one or another variant [9, 13].

For all males of the genus Dermacentor, blood feeding is a prerequisite for the completion
of spermatogenesis. The amount of absorbed blood in males is noticeably less than in females,
but this fact is not an obstacle to effective transmission of pathogens of vector-borne infections
during blood sucking. A female meadow tick lays up to 7,200 eggs when drunk [14]. The larvae
are active from the end of April to the beginning of October; their mass appearance occurs in
June. The peak number of larvae occurs in the third decade of June or the second decade of
August. The larvae feed for 3-4 days and molt into nymphs very quickly. Nymphs, in turn, are
active from early July to mid-September; their maximum activity in the third decade of July
and the first decade of August are observed; the feeding time is similar to that of the larvae. The
life span of hungry individuals varies from 25 to 50 days, then hungry larvae and nymphs die
in winter. In the conditions of Western Siberia in general, and the Kemerovo region in
particular, the entire development cycle of the meadow tick takes 110-115 days, that is, it ends
during one spring—summer season [11].

At all stages of development, the host feeders of the meadow tick are mainly mammals,
there are 55 species in Western Siberia; imago are fed by large and medium—sized mammals,
mainly domestic and wild ungulates, larvae and nymphs are small mammals. The main feeders
of larvae and nymphs in the region are: the water vole Arvicola terrestris (Linnaeus, 1758), the
common hamster Cricetus cricefus (Linnaeus, 1758), the field mouse Apodemus agrarius
(Pallas, 1771) and the narrow-crunched vole Microtus gregalis (Pallas, 1779) [9]. Cases of adult
males of D. retficulatus wintering on Siberian roe deer Capreolus pygargus (Pallas, 1771) [15,
16], as well as domesticated reindeer Rangifer tarandus (Linnaeus, 1758) have been recorded.

On February 1, 2018, more than one hundred ticks were found in the neck area of
Kemerovo, 32 individuals were transferred for identification. The result showed that all the
transferred ticks are males of the meadow tick D. reticulatus. Earlier [17], a similar case of
wintering of females and males of various species of the genus Dermacentor on livestock in
Western Siberia was described.

As an adaptation to imago feeding on large animals that inhabit open spaces, ticks of this
species have developed the following adaptations:

— for the use of one individual host by a large number of ticks, ambush occurs in groups
of several individuals;

— the ticks extend not one, as the taiga tick does, but three pairs of legs towards the
approaching potential feeder;

— finds of meadow mites on birds are regarded as very rare and are random.

Our surveys allowed us to obtain the most up-to-date information about the acarological
situation in previously unexplored territories. This is especially important in connection with
the increasing frequency of complaints from local residents about tick bites of the pasture-
lurking type. The analysis of the research results allowed us to obtain up—to-date data on the
species diversity and the ratio of ixodid mites in Kuzbass in territories belonging to 3 types of
habitat in the region - the Kuznetsk forest-steppe, the Mariinsk-Achinsk forest-steppe, as well
as in the forests of the Kuznetsk Alatau, Salair and Gornaya Shoriya (Table 1).
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Table 1. Occurrence of ticks in the studied territories in 2019 — 2021

. . Number | Length of Territory
Habitat type Species of ticks routes Sp/km disturbance
Kuznetsk forest- Ixodes persulcatus
steppe (Schulze. 1930) 240 44 36 541 Natural
Ruznetsk Alatay, Dermacentor reticulatus
Gornaya Shoria, . 3 34 0,88 Natural
. Fabricius, 1794
Salair
Kuznetsk Alatau, Ixodes persulcatus
Gornaya Shoria, p 56 40,41 1,39 Natural
. (Schulze, 1930)
Salair
Mariinsk-Achinsk Ixodes persulcatus
forest-steppe (Schulze, 1930) o1 2,8 9,50 Natural
Kuznetsk forest- Dermacemgr reticulatus 1883 149.47 12.60 Disturbed
steppe Fabricius, 1794
Kuznetsk forest- Ixodes persulcatus .
steppe (Schulze. 1930) 170 127,1 1,38 Disturbed
Ruznetsk Alatau, Dermacentor reticulatus
Gornaya Shoria, - 669 20,25 33,04 Disturbed
) Fabricius, 1794
Salair
Kuznetsk Alatau, Ixodes persulcatus
Goraya Shoria, p 11 13,63 0,81 Disturbed
. (Schulze, 1930)
Salair
Mariinsk-Achinsk Ixodes persulcatus .
forest-steppe (Schulze, 1930) 12 15,57 0,77 Disturbed

During the studies of the natural territories of the Kuznetsk forest-steppe in the vicinity
of the village of Osinovka, the abundance of 1. persulcatus was 5.41 specimens/km. No ticks
of the species D. reticulatus have been found in collections from the natural territories of the
Kuznetsk forest-steppe have been found. As for the territories of the Kuznetsk forest-steppe
that are anthropogenic disturbed or affected by emissions from enterprises (62-proezd,
Kazachiy Tract, Rudnichny and Serebryany Bor of Kemerovo, Yagunovo village), the
abundance of ticks of the species D. reticulatus was 12.6 specimens/km, and 1. persulcatus 1.38
specimens/km, respectively. The data indicate that D. reficulatus has successfully gained a
foothold and dominates in the city limits of Kemerovo and in reclaimed territories, with the
exception of pine forests, where 1. persulcatus remains the dominant species.

Studies conducted in natural areas in Tyazhinsky district have shown that the abundance
of I. persulcatus is 9.5 specimens/km. No other ixodid species have been found in natural areas.
In the anthropogenic disturbed territories of the Chebulinsky and Tyazhinsky districts, which
were characterized by sparse vegetation cover, as well as pollution caused by emissions from
industrial enterprises, the abundance index of 1. persulcatus was 0.77 specimens/km. No ticks
of the D. reticulatus species were recorded here.

Collections on the anthropogenically disturbed landscapes of Kuznetsk Alatau and
Gornaya Shoria (in Novokuznetsk district, in the vicinity of the railway station Polosukhino,
recultivation of the surroundings of the village of Kuzedeevo and the village of Listvyagi, as
well as the surroundings of the city of Mezhdurechensk) allowed us to establish the species
diversity and abundance of 1xodids.

According to the results of the studies conducted here, the abundance of D. reficulatus is
33.04 specimens/km, /. persulcatus is 0.81 specimens/km. I. persulcatus and its "twin species"



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (66). 2025 41

1. paviovskiy were recorded on the reclamation dumps of coal mines. In the uncultivated
landscapes of the village of Listvyagi and natural areas of the Krapivinsky district of the village
of Perekhlyai (secondary forests), the abundance of 1. persulcatus was 1.39 specimens/km,
D. reticulatus — 0.88 specimens/km. This shows an extremely high difference in the ratio of the
number of specimens per kilometer of D. reficulatus ticks in natural and anthropogenic
territories in comparison with 1. persulcatus.

Studies of the Kuznetsk forest-steppe, the Mariinsk-Achinsk forest-steppe, as well as the
forests of the Kuznetsk Alatau and Gornaya Shoria have made it possible to establish the
relative abundance of ixodes ticks, which pose a real epidemiological danger in the Kemerovo
Region in 2021. The highest abundance index in the Kuznetsk forest-steppe based on studies
of disturbed territories was noted for D. reticulatus (12.6 specimens/km), and in natural areas -
1. persulcatus (5.41 specimens/km). In the Mariinsk-Achinsk forest-steppe, only 1. persulcatus
was found on natural landscapes (9.50 copies/km). In undisturbed forests of the Kuznetsk
Alatau and Gornaya Shoria, /. persulcatus has the highest abundance of 1.39 specimens/km, in
atropogenously disturbed land 1. persulcatus, I. paviovskiy, and H. concinna occur equally, and
no obvious dominance of any species has been identified.

Conclusion

An analysis of previously published data and the results of our own research in the
Kemerovo region shows that meadow and taiga mites are widespread species, sometimes
reaching extremely high numbers, which have a wide range of feeders among both birds and
mammals. Our research has made it possible to clarify the current state of the territories of the
Kemerovo region in terms of the presence of two of the most common and numerous species
of ixodes ticks, which pose a real epidemiological danger. It is necessary to continue monitoring
the number of ixodids of the pasture-lying type in order to track the expansion of
epidemiologically dangerous species and, most importantly, on newly emerging biogeocenoses
— coal mine dumps, secondary forests after man-made disasters and the like. The fragmentary
dominance of D. reficulatus over I. persulcatus in anthropogenic-disturbed territories was
noted, which makes it possible to classify this species as one of the potential bioindicators in
an industrial region. In natural areas that are not significantly affected by anthropogenic
influences, 1. persulcatus remains the most common among ixodes ticks of the pasture-lying
type in the Kemerovo Region.
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KPACUBOIBETYIIME KYCTAPHUKHN NAPKOB 1 CA1OB AIIIIEPOHA
T'oabmamenosa Mlanana Agun kpi3bi”
P Hucmumym Jlenoponoeuu Munucmepcmea Hayxu u O6pazoeanus, Azepéaiioxcan, baxy
*Aemop ons koppecnondenyuu: shalala.gulmammedova@mail.ru

AHHOTAHS

B craree OmmMCaHO HCIOJB30BAHME KPACHBOLBETYHIMX KyCTAPHHKOB NPH CO3JAHHHM KOMIO3HIHH B
yemoBwsax AmmepoHa. OHH BBIPAINMBAIOTCS B OOPMIOPAX, OAMHOUHBIX M TPYNIOBBIX IOCANKAX, >XHUBBIX
H3roposiX, KiaymOax. B oTmmime OT ACKOPATHBHBIX TPABSHHCTHIX PACTCHUM KyCTAapHHWKHM IIBETYT Oolee
TIPOAOJDKATCIIBHOC BPEMS, ITO3TOMY ABJLIOTCA NECPCICKTUBHBIMHA LI UCIIOJIB30BAHUA B JI&IHL[IJI&I(I)THOM ;msaﬁne.
JIIsT BCECTOPOHHETO HM3YHUCHHS PA3IUYHBIX BHIOB KPACHBOLBCTYINMX KyCTAPHHUKOB M Oonce 3()(EKTHBHOTO
BHCAPCHHA B 03CICHCHHUC B Ta0opaTopn «Jlanamad)THAS apXUTEKTYPa» MPOBCICHA HAYTHO-HCCIICI0BATSIbCKAS
padota. Llembr0 HCCICHOBAHHSA SBICTCA HM3YUCHHC TAKCOHOMHYCCKOTO COCTABA, IMPOHCXOKICHHS,
HUCTOJB30BAHWA B PA3JIMITHBIX BUOAX Hacamennﬁ, TpH CO3OJaHNA KOMHOSI/II.[I/II\/II KPaCHBOUBCTYIMUX KyCTAPHUKOB.
B pesyipTate mpoBEACHHSA HAYYHO-HCCICAOBATCIBCKON PaOOTHI BRIABICHO, YTO B MAPKAX M Camax AmmepoHa
KPAaCHBOLBCTYIMHUC KYyCTAPHUKH IIHPOKO HCIOJIB3YIOTCA B PA3JIUYHBIX BHOAX Hacamennﬁ, A PCKOMCHAOBAHO
BHCAPATH B 03CJICHCHHUC HOBBIC BUABI 3THX paCTeHI/IfI.

Kmrouerbie ¢J10Ba: HCCICAOBAHNUC, IKCIICIUINS, KYCTAPHUK, TAPK, TH3AMH.

ABHIEPOH MMAPKTAPBIHAAFBI OAEMI I'YJIAEP BYTAJIAP
I'ynmamenosa lMlanana Oaia Keispr!”
I Foinvim ocone 6inim murnucmpniciniy Jlenoponoauss Mncmunmyme, Ozipbaiiscan, baxy
*Xam-xabap yuin asmop: shalala.gulmammedova@mail.ru

Anjarna

Maxkanaza AmmepoH aFJaibIHIa KOMIIOZUIMSLIAP Kacay Ke3iHAe d1eMi Iyl OyrarxapAsl mainaiaHy
cumarrajrad. Omap mekapagapaa, JKaJFbI3 )KOHE TONTHIK CKICICpAC, KOPIAayIapaa sKoHE Tya3apiaapaa ecipiieai.
CoHzik mWenTeCiH 6CIMAIKTEPACH AaHBIPMAIIBLIBIFGL, OyTaNap Y3aK YaKbIT OOHBI TYIACHII, COHABIKTAH JaHmadT
JU3aifHBIHAA MAMJanaty YIIiH OOJaniars! 30 (IIEPCHEKTHUBTL). OAeMi Tyl OyTanapasIH OPTYPIIl TYPIepiH XKaH-
JKaKThI 3€PTTEY >KOHE KOTralIaHABIPYAa THIMAIPEK eHridy ymiH «Jlaramadr coyneri» 3epTXaHAChIHAA 3EPTTEY
SKYMBICTApPBI KYPri3iimi. 3epTTeyAiH MakcaThl - dAeMi Iyl OyrajapaslH KOMIO3HIMSUIAPBIH JKacay Ke3iHe
TAKCOHOMISUIBIK KYPAMBIH, HMIBIFY TETiH, OPTYPIL €KIE TYPICPiHAC KOJAAHBLIYBIH 3epTTey. JKYPri3iireH 3eprrey
SKYMBICTAPBIHBIH HOTHXKECIHAEC AIMICPOH KAJACHIHBIH CAas0aKTaphl MEH OaKTapbIHIA 94eMi Tyl OyTamapabiH
OPTYPI €KIe TYPJICPiHAEC KEHIHCH KOJIAHBUIATHIHBI AHBIKTAIIBI JKOHEC OYJ1 OCIMAIKTEpPAIH >KaHAa TYpPJICPiH
abaTTaHABIPYFa CHI13Y YCHIHBLIIBL

Kinar ce3aep: seprrey, Sxcmeaunus, OyTa, cas0ak, TH3aiH.

BEAUTIFULLY FLOWERING SHRUBS IN PARKS AND GARDENS OF ABSHERON
Gulmammedova Shalala Adil'*
PInstitute of Dendrology of the Ministry of Science and Education, Azerbaijan, Baku
*Corresponding author: shalala. gulmammedova@mail.ru

Abstract
The article describes the use of beautiful flowering shrubs when creating compositions in the conditions of
Absheron. They are grown in borders, single and group plantings, hedges, and flower beds. Unlike ornamental
herbaceous plants, shrubs bloom for a longer period of time, and therefore are promising for use in landscape
design. For a comprehensive study of various types of beautiful flowering shrubs and more effective
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implementation in landscaping, research was carried out in the Landscape Architecture laboratory. The purpose
of the study is to study the taxonomic composition, origin, use in various types of plantings, when creating
compositions of beautiful flowering shrubs. As a result of the research work, it was revealed that in the parks and
gardens of Absheron, beautiful flowering shrubs are widely used in various types of plantings and it is
recommended to introduce new types of these plants into landscaping.

Keywords: research, expedition, bush, park, design.

BBegeHune

B naHawaTHOM AM3ariHe ArMWepoHa KPacUBOLBETYLUME KYCTApPHUKM  LUMPOKO
MCNONb3YHOTCA NPU CO3[aHUM Pa3INYHbIX (HOPM KOMMO3WLMIA B NapKax 1 cajax.

WccnepoBaHns  MOKasbiBaOT, YTO TOPOACKME 3eNéHble HaCaKAeHUs OKasblBatoT
MOMIOXXUTE/IbHOE B/IMSIHWE Ha pa3/IyHble acrekTbl 340pOBbA WM 61arononyyms 4enoBeka.
Bo-nepBbIX, OHX CHWXXAOT BO3AENCTBUE Pas/IMYHbIX OPM 3arps3HEHNS Ha 340PO0BbE NIHOLEN.
TOpOACKMe pacTeHNs UrPatoT BaXKHYHO PO/b B OUMCTKE BO3AyXa OT 3arpsasHuTeneid, unbTpys
1 NOrnoLLas BpefHble BELLEeCTBa, Takune Kak TBepable yactuubl, NO2 1 anokens cepbl. JINCTbA
1 cTe6/N pacTeHWiA yNaBInBaoOT UX, He NO3BOJIAS LMPKY/IMPOBaTh B BO3AYXe U NOTEHLUMASTbHO
HaHOCWUTbL Bped 340p0Bbi0  YenoBeka. OfHMM M3 OCHOBHbIX MPEVMYLLECTB  3eNEHbIX
HaCaKAeHUA ABNAETCA WX  CMNOCOGHOCTb  NPeAoCTaB/ATb  ropoXKaHam  BO3MOXKHOCTb
COEMHUTLCA C OKPYXXatoLLEen Cpefor, YTO OKasblBaeT MOSIOXKUTENbHOE BOCCTAHOBUTENbHOE
BO3JENCTBME HA MCUXMYECKOe U (PU3MYECKOe 340poBbe. KccrefoBaHMs MOKasblBalOT, YTO
FOPOLCKYME 3eNéHble HaCaKAEHMA YyyLlaloT NCUXUYECKOe 3[40POBbE JII0fel, CTabuinsnpys
amouun n cHumas crpecc [1, ¢.98; 2, c.6].

PucyHok 1 Yuyactok Cagna Cabupa
C NPUCYTCTBMEM AMOHCKOM BUPHOYMHBI - L. japonicum Thunb

Ha AnLuepoHe ¢ KaXXAbIM AHEM PacTeT CMPOC Ha BeUHO3e/EeHble 1eKOPATUBHbIE PaCTEHNS
Mpu CTPOMTENLCTBE NAapKOB 1 caaoB. OCOBEHHO B NOC/EAHEE BPEMS BEUHO3e/EHbIE AEPEBbS 1
KYCTapHWUKM BCE uallle BCTPEYAlOTCA B 03€/IEHEHWN BOKPYr BHOBb MOCTPOEHHbIX
aBTOMarucTpaneit 1 MocToB B ropofe baky. OCeHblO 3TU pPacTeHWs ABNSKOTCA MNOCTOSHHbIMY
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oOuTaTteqsiMM caja Cpeaud JIMCTBEHHBIX pACTEHHH, OTpakash €ero BeYHO3eJCHbIe
XapaKTePUCTUKH B TEUEHHE BCero roxa [3, ¢.127].

XapaktepHble 0COOEHHOCTH (PU3UKO-reorpauueckoro IMONOKEHUS] U MPHPOIHO-
KJIMMAaTUYE€CKUX YCIOBUH ATIIEPOHA MPHUBENIH K CeUU(PUIECKOMY Pa3BUTHIO JaHAIIA(THON
apXuTeKTypbl B ropofe baky. YHUKanbHOCTb JaHMIIA()THOW ApPXUTEKTYPbl M CHCTEMBI
O3€JIEHEHUsT 3TOr0 OOJBIIOrO TOpoAa BO MHOTOM XapaKTEPHU3YeTCsl SKOJIOTMYECKHUMHU
(dakTopaMu OKpYKarolied cpefpl — HAJIUYHEM TecdaHoro mobepexbs Kacmuiickoro mops,
ampureatpoM penbeda, CKaAJIUCTBIMA CKJIOHAMH UM TOJYNYCTHIHHBIMH  PaBHUHAMH,
MOKPBITBIMU TOJIBKO CKYIHOH pPacTUTENbHOCTBIO.

OseneHeHne ropoaa NO3BOJSIET 3HAYUTEIBHO YIAYUIIUTE (PYHKLIHNOHATIBHBIE TIOKA3aTENN
BO3/yXa MMOCPENCTBOM €CTECTBEHHOH (PHUIIbTPALINK, CHIIKASI KOJMYECTBO BPEIHBIX BEIIECTB B
BO3JlyXe, KOTOpBIM 3arpsi3Hsercs TBEPABIMU 4YacTULIAMH, MbUIbIO, razamMu. I'oponckas
PaCTUTENBHOCTh XOPOLIO 3aePIKUBAET U CBsi3biBaeT 10 50-60% MmbLTH U TOKCHYHBIX T'a30B.
PacreHussMu MOINOIIAIOTCS W pa3fuyHble NPUMECH, COEp’Kalluecs B IO4YBE, IO3TOMY
HEKOTOpbIE€ CTPaHbl OCYILECTBIISIOT MOCEBbI CHELHAIbHBIX TPaB-TOINIOTUTENEN N1 OYMCTKU
3€MJIH OT TSDKENBIX MeTaiuioB [4, ¢.179].

OcHOBHasl 4aCTb KPacHBOLBETYIIMX KYCTapPHUKOB HIE€aNbHbl NI CO3[aHUs JKHUBBIX
U3ropozel M uid UX coxpaHeHus Tpedyercs mano Tpyaa. OHU faxke PU HECBOEBPEMEHHON
o0Ope3Ke He OYeHb PACTYT U HEKOTOPBIE COBCEM HE HY)KIAIOTCS B OOpe3Ke.

Ceromgnsa  Oonplloe  BHHMaHUE yAeNsieTcss  OnaroycTpoicTBy — OOIIECTBEHHBIX
NPOCTPAHCTB, 3arOPOJHBIX JIOMOB, MPHYCaNeOHbIX YUACTKOB, IIO3TOMY MPH MPOSKTHPOBAHUN
COBPEMEHHOr0 Iapka, TEPPUTOPUU SKUJIOTO KOMIUIEKCA WJIM 3aropoAHOro  ydacTka
LEHTPaJTbHOE MECTO 3aHUMAET JTaHamadTHeIN nu3aiiH [ 5, ¢.3].

OTtcyTcTBHE pacTeHUll B ropojax HEraTUBHO CKa3bIBae€TCs Ha OKpYKarolleH cpene,
310pOBBe JTroel 1 00memM Onarononyunu. [1osToMy HEOOXOIUMO pa3BUBATh U MTOAIEPKUBATH
BbICAJIKy 3€l€HbIX HacaxneHuil. IlpenMyinectBa oO3ele€HEHUsS TIOPOAOB OUEBHUIHBL OT
yJIy4YlIEeHUsl KauecTBa BO3AyXa U CHIKEHHUsS] TEMIIEpaTypbl A0 YKpEIUJIEHUS NCUXUYECKOIo
310poBbsi U OmopasHooOpasusi. [lo Mepe momnep:kaHusi STOrO IBUXKEHUS BCE OONBIINM
KOJINYE€CTBOM T'OPOJIOB, MBI CMOXKEM CO37aTh O0JIee 3I0POBYIO, YCTOMYMBYIO M IPUTOAHYIO IS
JKU3HU TOPOJCKYIO cpeny [6, ¢.202].

B accoptumenTte npeBeCHBIX pacTeHHI OOJBIIOE MECTO OTBOAMUTCS KycTapHUKaM. OHU
LIEHHBI MIPEKAE BCErO T€M, YTO UMH MOXKHO OBICTPO OOPMUTH yYaCTOK, CPasy e MPHUIATh
nocaskaM HeoOXoauMyro 00BEMHOCTh. K TOMy e ImHUpOKOe UCTIOIb30BaHNE KYCTAPHUKOB B
03€JICHEHUH M03BOJISIET COKPATUTh KOJUYECTBO CaXXEHIIEB AEPEBLEB, BhIPAIlUBAHUE KOTOPBIX
TOBOJILHO TPYHOEMKO M OOXOAWTCS 3HAYMTENbHO aopoke. Eciam mepuwon ¢opmupoBanms
KYCTapHUKOB B MUTOMHHUKE COCTaBJsieT 2-3 roja, Mmocjie 4ero UX MOKHO MCIOJb30BaTh s
MOCAJKA Ha MOCTOSIHHOE MECTO, TO JUIsl CTAHJAPTHBIX CAXKEHLEB AepeBbeB — 8-15 ner, B
3aBUCHMOCTH OT Buaa. OueHb BAXKHO U TO, YTO KyCTAPHUKH 110 CPABHEHHIO C IEPEBbIMU OoJiee
yCTOMUYMBBI K HEOMAronpusATHEIM (akToOpaM TOPOACKOW Cpemdbl, Jierde MPYIKUBAIOTCS M UX
MOCa/IKa Ha MOCTOSTHHOE MeCTO TpeOyeT MeHbINuX 3arpar. [la u B IEKOPATUBHOM OTHOLIEHUH
MHOTH€ BHIbl KYCTAPHHKOB, OCOOCHHO KpPaCHBOLBETYIIHE, UMEIOT psia mnpeumyinects. [1o
OBIITHOCTH U OOWJIMIO LIBETEHHsS OHHM HE TOJBKO HE YCTYMAalOT, HO U MPEBOCXOMST Psint
L[BETOYHBIX pacTeHuil. [I[pnuémM KyCTapHUKU BBICAXKUBAIOTCS HA IOBOJIBHO JIIUTEJIBHOE BpEMH,
3aTpartsl TPeOYIOTCS JIMIIb HA YXO 3a pacTeHusiMu [ 7, ¢.3].

PacturenpHOCTh BXOASIAs B COCTaB COBPEMEHHOI'O TOPOZA BBINOJHAET Psifi BaXKHBIX
byHKkuMi, mepBeiinas W3 KOTOPBIX — oOecmeueHne ONarompuATHBIX KIMMATHYECKUX U
CaHUTAPHBIX YCIOBUH IJIsl )KU3HEEATENbHOCTH HaceIeHUs. 3eJI€Hble HACaXKIeHUs YUaCTBYIOT
B ()OPMHPOBAHUU SCTETUIECKOTO OOJIMKA HACENEHHOTO IMyHKTAa U CIOCOOCTBYIOT €ro 4€TKOH
(byHKIMOHANBHOH opranuzammu [8, c.4].
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Ha ocHoBe coderanus uBera U (OpMBI HU3KOPOCTIbIE KyCTAPHUKH HUCIIONB3YIOTCS MPU
CO3TaHMM KOMIIO3ULIMA U BMECTO TPATUIMOHHBIX MHKCOOPIEPOB W3 MHOTOJIETHUX
TPaBSIHUCTBIX PACTEHHUI MOYKHO CO3/1aBaTh MHUKCOOpAEphI M3 KyCTapHHUKOB. Torma ydacTok
cajzia B TeUeHHE Ce30Ha He orosieTcs [9, ¢.35].

B nanpmagTHOM au3aliHe AmMmmepoHa IMUPOKO HCIONB3YIOTCS KPACHUBOLBETYIIHE
kycrapaukn. Ha pucynke 1 mokasan yuacrok Cama Cabupa ¢ NMpHCYTCTBHEM SITIOHCKOM
ouptounnbl — L. japonicum Thunb. JIns BCeCTOPOHHETrO W3YYEHHs Pa3JIMYHBIX BHIOB
KPACUBOILBETYIINX KYCTapHUKOB U Oojiee >((HEKTUBHOrO BHEIPEHHS B O3€JCHEHHE B
naboparopun «JlaHamadTHAS apXUTEKTypa» MPOBEIECHA HAYYHO-HCCIIeNOBATEIbCKas padoTa.
Ienpro ¥ 3amavaMu HUCCIEIOBAHUS SIBJSIETCS HM3yUYE€HHE TAKCOHOMUYECKOrO COCTaBa,
MPOUCXOXKICHUS, WCIOJIb30BAHUS B PA3JUYHBIX BUAAX HACAKIACHUH, MPU CO3TAHHUH
KOMITO3UIINI KPaCUBOLBETYIINX KYCTAPHUKOB.

Martepuajbl 1 METOABI HCCJIETOBAHHUS

JInst BCECTOPOHHEro M3YYEeHHs] HCIOJIb30BAHUS KPACHBOLBETYIIUX KYCTAPHUKOB B
nmaHamapTHOM nu3aliHe OBUTM TPUMEHEHBbI CIENYIOIINe METOAbI. aHaIn3, HaOJIoACHHE,
¢dororpadupoBaHe, OMUCATENbHBI METON, HAay4Has JuTeparypa. llpu u3ydeHHH
TaKCOHOMHYECKOTO COCTaBa M TIPOUCXOXKIEHUS KPACHUBOLBETYIINX KYCTAPHUKOB ObLIH
npuMeHeHbl Meroguku A.M. Asgerov [9, p.20-40], T.S. Mammadov [10, p.35],
HCTIOIb30BAHUE 3TUX PACTEHUN B pa3nuuHbIX Buaax HacaxkaeHui - M.IO. FOpecky [8, c.4],
KO .M. CaBuenko [6, ¢.202], A.A. Yaxoscknii [7, ¢.3], co3manune kommno3unmii - A.A. ["'acanosa
[3, c.127], B.B. 3onorapenko [4, ¢.179], A.I'. Kpasuenko [5, ¢.3].

Pe3yabTaThl HccaenoBaHust

Co cropoHbl naboparopun U3y4eHbl  KPACHUBOLBETYIHUE KYCTAPHUKKA B OOpHaropax,
ONMHOYHBIX W TPYIIIOBBIX MOCAIKaX, JKUBBIX U3roponsx, kiymbax. B Gopmropax u kirymbax
KPACUBOILBETYIINE KYCTAPHUKH BBICAKUBAIOTCS B OCHOBHOM BMECTE€ C ICKOPATHBHBIMHU
TPaBSIHUCTBIMH pacTeHUsMU. KpyIiHbIE IO pa3Mepy KyCTapHUKH UCTIONB3YIOTCS B OJJUHOYHBIX,
a "eOoyblMe B IpynmoBbIX mocankax. Cpemu KpacHBOLBETYIIUX KYCTAPHHKOB HMEIOTCS
BbroIHeCs: BUAbL. OHM UCTIOIB3YIOTCS B JKUBBIX HU3TOPOISIX IJISl IEKOPUPOBAHUS CTEH IOMOB,
OankoHOB, orpan. B mapkax u cagax AmimepoHa BBICAKMBAIOTCS MECTHBIE KPACHBOIBETYIIHE
KYCTapHUKH W MHTPOAYLIMPOBAHHBIC U3 PA3JIMYHBIX PETHOHOB A3epOaiiakaHa, 3apyOeKHBIX
cTpaH. B oTimume OT HEKOpPaTHUBHBIX TPABSHUCTBIX PACTEHHH KYCTapPHUKH LBETYT OoJjee
MPOAOJUKUTENILHOE BpPEMSs, TIOSTOMY SIBJISTFOTCS MEPCHEKTUBHBIMH JJIsl HCIIOJB30BAHUS B
JTaHamadTHOM IH3aliHe.

TakcoHOMUYECKUH COCTaB U POJMHA HEKOTOPBIX U3YYEHHBIX KYCTAPHUKOB IMOKA3aHbI B
tabmune 1.

Tabmuua 1. TakCOHOMHYECKHI COCTAB M POJUHA N3yUEHHBIX KYCTAPHUKOB

CemeiicTBO Pon Bun Ponuna
SAnoHckas OuprounHa — Snonus
buprounna - . .
: L.japonicum Thunb.
MacnuHoBbIE — Ligustrum L. =
. Bbrectsimas OuprounHa — Kwuraii, AAnoxus
Oleaceae Lindl. ) .
L.lucidum Ait.
KacmuH — CamOaKCKHit )KaCMUH — Kuraii
Jasminum L. J.sambac L.
Cnusa - JlexapcTBennas EBpazus, Amepuka
PoszouserHbie —
Prunus L. TABPOBUIIHS — Prunus
Rosaceae Juss.
laurocerasus L.
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Poza - OObIKHOBEHHAs pO3a — Kwuraii, Kopes
Rosa L. R.canina L.
Crnupes - 3ybuaTtast criupes — Kaskas, Espona
Spiraea L. S.crenata L.
EBpomneiickuii Oepeckier — Espona, Manas
E.europaea L. Azus
bepecknerosbie — bepeckner —
Celastraceae Lindl. | FEuonymus L. =
Anonckuii 6epeckier — SAnonus
L. japonica L.
[TanyOoBbie- IMany0 — [Tany0 xomxuackuii — Manas Azust
Aquifoliaceae DC. llex L. I.colchica Pojark.

Hcnonp3oBaHne KyCTAPHUKOB B PA3JIMUHBIX BHAX HACAKACHUH MOKa3aHO B Tabmume 2.

Tabmmua 2. Ucnonp3oBaHne KyCTAPHUKOB B PA3JIMYHBIX BUAAX HACAKIECHHI

Bun bopnrop | Onunounas | I'pynnosas Kusas Knymba
MocajKa Mocajgka | U3roponb
Kuratickas ¢porunms — + + + +
Photinia serrulata Lindl.
CamOaxkckwii ;KaCMUH — + + + +
Jasminum sambac L.
Mukpobuorta + + +
epPEeKPECTHONAPHA —
Microbiota decussata
Kom.
Bbrecrsimiast Ouprourna — + + +
Ligustrum lucidum Ait.
Ocmanryc bepkByna — + + +
Osmanthus burkwoodii
Lour.
IIpamonucTHbII + + +

kusuiibHUK — Cotoneaster
integerrima Medic.

HNBanucTHBIN KU3UIBHUK — + + +
Cotoneaster salicifolius
Franch.

JlekapcTBeHHas + + +
JABPOBHILIHS —
Laurocerasus officinalis
Roem.

OObIKHOBEHHAS + + +
Ouprounna — Ligustrum
vulgare L.

KaBka3sckast ;KUMOJIOCTD — + + +
Lonicera caucasica Pall.

Anonckuii Gepeckier — + + +
Fuonymus japonica L.
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O6bIKHOBEHHbIN rpaHar - + +

Punica granatum L.
OObIKHOBEHHbI OnieaHap + + +

Nerium oleander L.
JomallHAs HaHAWHa - + + +
Nandina domestica L.

PUCYHKN HEKOTOPbIX M3YYeHHbIX KPacUBOLBETYLUMX KYCTapHWKOB B Napkax W cagax
ArnLlepoHa nokasaHbl BHU3Y Ha pucyHke 2 (asTop LU.A. [toibMamesoBa).

Kutaiickas hoTuHMS- Bolowasnca posa -
Photinia serrulata Lindl. Rosa canina L.
Kp1BONMCTHbIM CaroBHUK - OO6bIKHOBEHHas 6UpHOYNHA-

Cycas revoluta Thunb. Ligustrum vulgare L.

PUCYHOK 2. HeKOTOpble KPacuBOLBETYLLME KYCTapHUKM

PUCYHKM HEKOTOPbIX M3Yy4YeHHbIX KOMMO3MUMIA C KYCTapHMKaMK B napkax W cafgax
ArnlepoHa nokasaHbl BHU3Y Ha pucyHke 3 (aBTop LU.A. IMtonibMamesoBa).
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PucyHok 3. Komnosnuumn ¢ KyctapHUKamm

3 KpacmBoLBETYLMX KYCTapHMKOB Pas3/iNyHble BMAbl U COpPTa OObIKHOBEHHOM PO3bl,
Kamennn, CUPUIACKON po3bl, CUPEHW, (OTUHUM WCNOMb3YIOTCH B Kiymb6ax BMecCTe C
OAHONETHUMW, ABYNETHUMM U MHOTOMIETHUMU [EKOPATUBHLIMI TPABAHUCTLIMU PacTEHUAMM.
KyCcTapHMKM LWIMPOKO BOCTpe60BaHbl NpW cOo3faHUM GOpAtOPOB, OAWMHOYHBIX, PYMMOBbIX
MoCcafioK, XMBbIX U3ropogei. Botowmecs BUAbl ANOHCKOW GUPKOYMHBLI, 06bIKHOBEHHOW PO3bl,
CaMbaKCKOIro XacMMHa UCMONb3YHTCA B XKMBbIX M3ropofax. Mepbapmm HEKOTOPbIX U3YHeHHbIX
KYCTapHWKOB MoKa3aHbl Ha pucyHke 4 (aBTop LLL.A.lMtonbMame0Ba).

O6bIKHOBEHHAA KaNnHa 3eN1eHOLBETKOBbI/A MUTTOCMOPYM O6bIKHOBEHHAA UHAMIICKas
Viburnum opulus Roseum. Pittosporum viridifornm Sim. cupeHb - Lagerstroemict indica L.
Cupuiickasa po3sa- K03bsi XUMONOCTb - Y 3KONMCTHas nupakaHTa -
Hibiscus syriacus L. Lonicera caprifolium L. Pyraccmthci angustifolia Fr.

PUCYHOK 4. 'epbaput HEKOTOPbIX KYCTapHUKOB
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O6cyxaeHme
MogroToBke Ny6AMKauumy npefLIecTBOBa/la Hay4HO-UCCNefoBaTe/Ibckas paboTa Mo
WNHTPOAYKLMN KPaCcMBOLBETYLLUMX KYCTapHUKOB B MapKoBble 30HbI AnLlepoHa. Bnepsble co
CTOPOHbI  nabopatopun  «JlaHAwadTHas  apxuTekTypa»  WHctutyta  [eHaponoruu
MuHucTepctBa Haykm u O6pasoBaHus AsepbaiigpkaHCKOn Pecnybnvkyn BCECTOPOHHE
N3y4eHbl TAaKCOHOMUYECKUIA COCTaB, MPOUCXOXKAEHME, WCMO/b30BaHWE B Pa3/IMYHbIX BuAax
HaCaXAeHWI, NpU Co34aHNN KOMMO3NLMIA KPacuBOLBETYLLMX KYCTAPHUKOB B Mapkax v cagax
AnLepoHa. Buabl, MHTPOAYLMPOBaHHbIEe U3 CTPaH AasibHEro 3apy6exbsa BkYaoT 10 B1oB
13 7 pogoB, 5 cemeiicTB. B naHAWahTHLIX KOMMNO3UUMAX U3YYeHHbIe BUAbI BXOAAT B COCTaB
OOPAIOPOB, OAUHOYHBLIX W TPYMMNOBbIX MOCALOK, >XXMBOW M3ropoau, Knym6. B co3gaHHbIX
KOMMNO3ULMSX LeniecoobpasHee ewwé 60/blie UCNob30BaTh KYCTAPHUKN B CBA3W C YA0OHBIM
BblpaLLMBaHMEM MO CPaBHEHWNIO C [epeBbAMU, NPOLO/MKUTENbHbLIM LBETEHNEM MO CPaBHEHMIO
C  [eKOopaTUBHbIMWA  TPaBAHWUCTbIMW  pacTeHusaMW.  [puBfeveHne  KpacuBOLBETYLLMX
KyCTapHUKOB B MapKOBO-Caf0Bble KOMMO3ULMN Ha YpOOTEPPUTOPUAX YCUIUT KayeCTBEHHO-
KOMIMYeCTBEHHbIe MOKa3aTein 6rnopasHoobpasmns. Takue TexHoMormm ByayT cnocob6CcTBOBaTL
YCTOMYMBOMY Pa3BUTUIO W YNYYLLEHUIO 3KOCPeLbl HaCeNeHHbIX MYHKTOB. B cO3AaHHbIX Hamu
KOMMO3ULMSAX WCNO/Mb30BaHbl MECTHblE W WHTPOAYLMPOBaHHbIE M3 Pa3/IYHbIX PernoHoB
AsepbaiigpkaHa 1 3apy6exKHbIX CTpaH Bufbl, KOTOpble Hanbonee afanTUpoBaHbl K NOYBEHHO-
KIMMaTUYeCK1M YCnoBusM AnLIepoHa, XOPOoLOo pacTyT v pa3suBatoTcs. CneayeT OTMETUTD,
4YTO Takue MOoAXOAbl MpW CO3L4aHWMN Caf0BO-NApPKOBbIX KOMMO3UUMIA ABNASAKOTCA HAy4HO
060CHOBaHHLIMM B MWPOBOM MpakTuke [11, c¢.3;12, c.7]. Haww [aHHble KOPPEKTHO
cornacylorca C pesynbTaTamy WCC/ef0BaHUA NpUBELEHHbIX aBTOpPoB. B Xxofe Hay4Ho-
nccnefoBaTe/ibCkon paboThl BbISB/IEHO, YTO B Napkax W cafax AmLlepoHa KpacuBoLBeTYyLMe
KyCTapHUKN BMeCTe C [EKOpPaTMBHbLIMU [epeBbAMU N TPABAHUCTbIMU PaCTEHUAMU LUMPOKO
MCNOMb3YHOTCA B Pa3/INYHbIX BUAAX HacaXAeHWI. [py 3TOM Ha NOKa/IbHbIX y4acTKax napkoB
1 cafloB POPMUPYETCH BbICOKOAEKOPATMBHASA KOMMO3MLMS, KOTOpas CO3AaéT 61aronpusTHyO
aKocpegy.
3ak/oueHne
Takvm 06pa3oM, B 3aK/OYEHUMN crieflyeT OTMETUTb, YTO A4S Ja/ibHelLero passuTms
NaHAWagTHOro AmsainHa Ha ArwepoHe HEO6XOAUMO CO34aBaTb KOMMO3ULUM U3 MECTHBIX Y
WNHTPOAYLMPOBaHHBIX BUAOB, a TAKXXe BHEAPSATb B 03e/IleHEHVE HOBbIE BU/b! KPACUBOLBETYLLNX
KyCTapHVKOB. bonbLLOe B1A0BOE 1 (hOPMOBOE pasHO0bpa3ue KpacBOLBETYLLMX KYCTapHUKOB,
pasninuvMe KX Mo BbICOTE, CPOKaM W MPOAO/IHKUTENIbHOCTU LBETEHUs, (hOpMe M OKpacke
COLBETMI  [JaloT BO3MOXHOCTb CO3JaBaTb  KOMMO3WUMM  BbICOKOM  XY[0XeCTBEHHOW
BbIPa3NTENbHOCTU C HEMPEPLIBHO CMEHSIOLLENCA raMMOl IPKMX KPacokK, HauMHas C paHHel
BECHbI 0 [NTyBOKOIN OCEHWN.
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PAHHEBECEHHWE JIEKAPCTBEHHbIE PACTEHUA
COIrPOBCKOIO 3AKA3HVKA CEBEPO-KA3AXCTAHCKOW OBJTIACTW
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AHHOTaUmA
B cTatbe NpeAcTaBneHbl pesynbTaTbl UCCEA0BaHNA MOP(OIOrMUYECKNX XapPaKTePUCTUK PaHHEBECEHHMX
NEKapCTBEHHbIX pacTeHMii COrpoBCKOrO 3aKasHVKa, pacnofiokeHHoro B CeBepo-KasaxcTaHcKoli obnacTw.
ViccnepoBaHMio MofABEPr/MCH ABa BAJR: MaliHVK ABY/IMCTHBIA (Maianthemum bifolium L.) n BeTpeHnua necHas
(Anemone silvestris L.). NpoaHa/13MpoBaHbl OCHOBHbIe MOPGOMETPUYECKME MOKA3aTe/M, BK/KOYas BbICOTY
pacTeHWiA, gnameTp MoberoB, NapameTpbl JINCTLEB U LBETKOB. BbuUio yCTaHOB/EHO, YTO 0b6a Buaa 0bnagatoT
YCTOMUMBBLIMA  XapaKTePUCTVKaMK, [EMOHCTPUPYS XOPOLUYK afanTaumiio K KIMMATUYECKVM  YC/IOBUSIM
NecocTenHol 30Hbl. [MoyyeHHble JaHHbIE MMEHOT BaXKHOE 3HaueHWe /18 faslbHenLLIero nsyyeHust 61Monorum
PEfKMX PacTeHMA M MOTyT ObITb WCMOMb30BaHbl 151 pa3paboTKM CTpaTernii Mx oxpaHbl. ccnegoBaHue
NOAYEPKMBAET HEOOXOAMMOCTL COXPaHEHVS MPUPOAHBIX 3KOCUCTEM [/19 MOALEPXKaHMS 6MopasHo06pasust 1
YCTOMYMBOCTU MECTHbIX MOMY/IAUMIA LIEHHbIX BUAOB PaCTEHWIA.
KntoueBble cnoBa: MOP(OMOrUS PacTeHWid, MaiHMK [ABY/MCTHbIA, BeTpeHWUa JsiecHas, CeBepo-
KaszaxcTaHckas 0611acTb, COrpoBCKUiA 3aKasHKK, 0XpaHa pacTeHuid, 6rnopasHoobpasve.

CONTYCTIK KASAKCTAH OBJ1bICbIHbIH COIMrPOB KAYMAJIbIHOA
KOKTEMAE EPTE WbIFATbIH ASPINTIK ©CIMAIKTEP
Kypb6aHb6aesa XX.[.1, KexxeHesa 4.4.2*
1«Ne24 opTamMekTebi» KMM, OckemeH, KasakcTaH
2*«MankaH XXymabaes aTbiHgars! | T-mekTen-auyen» KMM, MeTponasn, KasakcTaH
*XaT-xabap ywiH aBTop: kezheneva damira dzhambulovna@,mail.ru

AHgartna

Byn makanaga ConTycTik KasakcTaH 06/bicbiHAaFbl COrpoB KayMasbiHbIH KeKTeMae epTe LUbKFaTbiH
[8piNiK eciMaiKTepPiHiH, MOPGOOrMs/IbIK, ePEKLLENIKTEPIH 3ePTTeY HITVDKENEPI YCbIHbUFaH. 3epTTeyre MaiHUK
eKi xanbIpakTbl (Maianthemum bifolium L.) >kaHe opMaH aHeMoHacbl (Anemone silvestris L.) aTTbl eki Typ eHgj.
Herisri MoptoMeTpUsS/IbIK  KepCeTKiLLTepre eciMAiKTepAiH, OuiKTiri, cabak [uameTpi, >kanbipakrap MeH
ryNaepAiH cvnatTaMaiapbl TangaHabl. Eki Typ ge opMaHabl-ana aiiMar biHb IH, KNAMATTbIK XaF faliniapbIHa XaKCbl
GeriMaenreH >keHe TypaKTbl cunatTamManapabl Kepcetedi. AbIHFaH AePeKTepP CUMPeK Ke3aeceTiH eciMaiKTepaiH
6ronorvsAcbiH ofaH api 3epTTeyde MaHbI3dbl MSHre We >kKeHe Ofapfdbl KopFay CTpaTervsiiapbiH asipreyre
KongaHyFa 6oragbl. 3epTTey TaOWUFM SKOXYIenepai cakTay >koHe 6GaFanbl eciMAiK TYprepiHiH, >KeprifikTi
nonynAUMsANapbIH KopFay KadXKeTTiNiriH kepceTesi.

KinT ce3gep: eciMaik MOpto/orusicbl, MaiiHUK eKi XanbIpakTbl, OpMaH aHeMoHacbl, ConTycTik KasakcTaH
06nbIicbl, COFPOB Kaymasibl, 6CIMAIKTEPAI KOpFay, buoanyaHTypAinik.
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EARLY SPRING MEDICINAL PLANTS OF THE SOGROV NATURE RESERVE OF
THE NORTH KAZAKHSTAN REGION
Kurbanbayeva J.D.1, Kezheneva D.D.2*
XKSU “Secondary school Ne 24», Ust-Kamenogorsk, Kazakhstan
2*KSU «Magzhan Zhumabayev ITSchool-Lyceum», Petropavlovsk, Kazakhstan

Abstract

This article presents the results of a morphological study of early spring medicinal plants in the Sogrov
Reserve, located in the North Kazakhstan region. The study focused on two species: Maianthemum bifolium L
and Anemone silvestris L. Key morphometric parameters, such as plant height, shoot diameter, leaf, and flower
characteristics, were analyzed. Both species demonstrated stable traits, indicating good adaptation to the climatic
conditions of the forest-steppe zone. The obtained data are significant for further research on the biology of rare
plants and can be used to develop conservation strategies. The study emphasizes the importance of preserving
natural ecosystems to maintain biodiversity and support the stability of local populations of valuable plant species.

Keywords: plant morphology, Maianthemum bifolium, Anemone silvestris, North Kazakhstan region,
Sogrov Reserve, plant conservation, biodiversity.

BBepgeHune

CorpoBCKuMin 3aKa3HUK, pacnofioXeHHbln B CeBepo-KasaxcTaHCKO 06nacTu, SBNSeTCS
YHUKaNbHOW NPUPOL0OXPAHAEMO TEPPUTOPUEN, e COXPaHUIOCh MHOXECTBO PefKuX W
LIEHHbIX BMAOB pacTeHuil. COrpoBCKMIA 3aKa3HWK OCHOBaH B 1968 rogy. Ero nnowiagb
oxBaTbIBaeT 134 100 ra, npv 3TOM Ha 3anaje TeppuTopusa NPOXOANUT BAOMbL Pekn MM Ha 45
KM, & Ha ceBepe rpaHWuYMT C THOMEHCKON 06nacTbio Poccun. OCHOBHOE MPevMyLLecTBO
3aKa3HMKa 3aK/l04aeTCA B ero pacrnosiokeHun B LONvMHe peku Ecwnb, yto crnocobeTeyeT
COXPaHeHUI0 Pa3HO06Pa3HbIX NIECHBIX 3KOCUCTEM U PEeAKMX BUAOB XXUBOTHbLIX, XapaKTepHbIX
[)151 NOMMEHHBIX /1ECOB.

K cesepy oT [leTponaBnoBcka, Ha npaBoM Oepery peku Ecunib, pacrnofioXeHbl
YHVK&/IbHbIE YPOUMLLA C OTBECHLIMU 06pbIBaMU BbICOTOM 0 40-50 MeTPOB, XapaKTepHble Ans
3TOW YaCTW JOMVHbI PEKN.

dnopa Hawero perMoHa BKItOYaeT 758 BMAoB M3 388 poaoB, 00beAMHEHHbIX B 95
CEeMeincTB pacTeHunia [1].

B pe3ynbTare uccnefoBaHUs HaMy BbisiB/IEH TaKCOHOMMUYECKMIA COCTaB PacTUTENIbHOCTY
B pasHO00pa3HbIX /IECHbIX W CTEMHbIX (uTOLeHOo3aX. CorflacHoO MOMyYeHHbIM AaHHbIM, B
06CnefoBaHHbIX PacTUTE/IbHbIX COOOLLECTBAX, CMMCOK BUAOB COCTOMT U3 241 BUAa pacTeHui,
13 176 poaoB 60 CEMENCTB BbICLLMX COCYAMCTbIX pacTeHun [2].

Ocobble KIMMaTUYeCKme YCoBuMS, XapaKTepHble 415 1eCOCTENHO 30HbI, CMOCOOCTBYHOT
NMPOU3PacTaHNO  Pa3/IMYHbIX JIeKapPCTBEHHbIX PACTEHWA, KOTOpPble HA4YMHaKT  aKTMBHO
pa3BMBaTbLCS PaHHEN BECHOM.

Ha Ttepputopun CorpoBCKOro 3akasHvKa npoBefeHbl UCCNef0BaHMSA (/I0PUCTUYHECKOTO
pasHo0b6pa3mnsi pacTeHMn 6epe3oBbIX NecoB, HO 60Mee AETaIbHOrO M3YYeHWUS paHHEBECEHHUX
NeKapCTBEHHbIX pacTeHuin HeT [1, 3].

MeToabl nccnefoBaHusA

B Xxoge wuccnepoBaHWs paHHEBECEHHMX NleKapCTBEHHbIX pacTeHnii  COorpoBCKOro
3aKasHMKa MCMonb30Ba/MCb NPUIoXeHns Ana onpegeneHns sugos (PlantNet, «[naBHbIi
boTaHWYecKuii cagy), onpegenutenn u kHura «®nopa KasaxctaHa». [ns coopa W CyLUKM
pacTeHU MNPUMEHAINCL MONEBON [HEBHUK, raseTbl M Oymara [/19 YepHOBbLIX 3TUKETOK;
06pasLibl BbIKanblBaaM fIONATON, (MKCMPOBaIM Ha (hoToannapatr MPUPOAHbLIA NaHAwapT K
BHELLHWI BUL PacTeHNs.
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OueHka pacTUTeNbHOCTM  MPOBOAMAACH  MApLUPYTHbIM — METOAOM A1 OXBaTta
pa3HO06pasHbIX MEeCTO0OMUTaHWA; MapLlpyTbl MPOKNaAbIBA/IMCL 3Ur3araMun, 4YToObl Y4YecTb
peakve pacteHus. poTAXKeHHOCTb Tepputopun usydann yepes 2GIS n AHpekc Kaptobl, a
[@aHHble O BCTPeYeHHbIX pPacTeHUsX 3anucbiBan B MONEBOA [AHEBHWK. Bblv 3a10XeHbl
npobHble nowankn (Ix1 ), roe (MKCMpoBasioCh 0OMME KaXKAOro BMAa, a pacTeHus u3
rep6apHbIX 06pa3LoB 0603HaYaIMCb HOMEPamU 4N1s fa/ibHENLLEro OnpeaeneHus.

B pamkax wuccnefosaHusi ObliM  MPUYMEHEHbl CTaHA4ApTHble 60TaHWYecKne W
reo6otaHuyeckve metogbl [4]. B xoge nonesbiX paboT MCMOMb30Ba/IMCh MapLUPYTHO-
PEKOrHOCLMPOBOYHBIA METOZ M MeTOZ NPO6HLIX Nowaaok [5], a gnsa 06paboTkn cobpaHHbIX
06pa3sLoB pacTeHNI NPUMEHSIUC CTATUCTUYECKME METOADI.

Pe3ynbTaTbl UcCnef0BaHUSA

OfHUM U3 pefiKo BCTPeYaroLUMXC BUAOB PacTeHWin SBNAETCA MaHWK [ABY/IMCTHBbIN
(Maianthemum bifolium L.), npon3pacTatoLuii B 6epe30B0-0CUHOBbLIX fiecax KbI3blIKapcKoro
pailoHa. 3TO He60MbLUOe paHHEBECEHHEe pacTEHWe, OTHOCSLLEECS K  CEMENCTBY
Convallariaceae.

MaiHVK [ABYNUCTHbIA WMMeeT Takue fievyebHble CBOWCTBA: CHWKAET Xap, YMeHbluaeT
BOCMa/MTeNlbHblEe  Mpoueccbl. B HapogHOM  MefguuMHe OTBap  MCMOMb30Ba/IM  Kak
KpOBOOCTaHaB/MBatoLLee, BSHKYLLEE CPEeACTBO, a TakXe OKasblBaeT MOYeroHHoe feicTeve. B
KOPHAX  COAEPXXWUTCA  arpUMOHWH, KOTOPbIA  CMOCOOCTBYET  CBEPTbLIBAEMOCTU  KPOBM,
CTUMY/IMPYET K/ETOYHbIN POCT U CHUXKAET caxap B KPOBMW.

B HapofHbIX TpaBHMKaxX OTBapbl U3 TpaBbl MaliHWKa MNPUMEHSIN MPU  IEYEHWM
cepfeyHbIX 3ab601eBaHMin, BPOHXMUTAX U ANS MOBbIWEHNUS UMMYHUTETA. OfHaKO HeobXoauMo
3HaTb, YTO MalHWK [BY/IUCTHBIA 3TO SA40BUTOE pacTeHWe, MO3ITOMY ero npvMeHeHue BecbMa
orpaHuyeHo (pucyHok 1).

PucyHok 1 MaiHuK BeceHHMin (Maianthemum bifolium L.) ¢)oTo aBTOpa

WccnegoBanua nonynauuy  MaiHuka aynmnctHoro (Maianthemum  bifolium L)
nposefeHbl Ha Tepputopun COrpoBCKOro 3akasHuka. B Tabnmue 1 npusefeH 6GnaHK C
MOPO/IOrMYECKUMM XapaKTePUCTUKAMIN PACTEHUIA.

VccnenosaHne npoBoAnnioch B 6epe30BOM fiecy B oBpare, rno koopamnHatam 55,29501° C
1 69,52630° B. MailHWK ABYNUCTHBIA - HU3KOPOC/I0e pacTeHue C TOHKUMU KOpPHEeBULLAMU 13
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cemerictea Convallariaceae, npomspacraroiiee NPEUMYIIECTBEHHO BO BJIAKHBIX JieCax.
I{BeTeHne NpOUCXOANT B Mae, a MJIOAOHOILIEHUE - B HUIOJIE.

O6cnenoBanue nmonynsiuun ObUTO poBeaeHo 26 Mast 2022 rona. B paMkax ucciaeqoBaHust
3aMepensl Moponornieckre nokazarenu 10 SK3eMIUISIPOB U PaCCUNUTAHBI CPEIHNE 3HAYCHHUS.

CoracHO MOJYYeHHBIM JAaHHBIM, MaWHUK IBYNMUCTHBIA (Maianthemum bifolium L.)
IEMOHCTPHUPYET Clenyromue MOop(hOMETpHUECKHe IOKA3aTeNNn: CPENHssT BbICOTA PACTEHHUN
cocrasisieT 11,45 cm, nuamerp - 7,45 cm. Pactenus umerOT mo OMHOMY I€HEPaTUBHOMY H
BEreTaTHBHOMY 1o0Oery. JINCThs cpenHel NIMHBI U IMUPUHBL, CPEOHsIS [UTMHA JHCTA - 5,25 cMm,
mupuHa - 2,61 cm. JlnuHa nenectka cocrasiser 0,5 cm, mupuHa - 6 mm. l1lnonsl Menkue, ¢
IUTMHOW ¥ IHUpHHOH oxojyo 0,1 cM. DTH HaHHBIE paCIIUpPSIIOT CBEAEHHSI O OUOJIOTHH JAHHOTO
BUza 1 o ero nonyssinnu B Cesepo-Kaszaxcranckoii odnacTu.

Mopdonornueckue noka3arein pacTeHHi

Bun: Maiinuk asynuctaeiii (Maianthemum bifolium L.)

Hara: 26.05.2022

Mecronaxoxaenue: 55,29501° N, 69,52630° E, CorpoBckuii 3aka3HUK.

KonudecTBo reneparnHbix ocodeii Ha 100 m2: 28.

KonudecTo BereraruBHbIx ocodeii Ha 1 M2 5.

Tabmuna 1. bnask ns mopdornornueckoit xapakrepuctuku Maianthemum bifolium L.

Tloka3arenu BHEIIHETO No 3K3eMIULIPOB pacTCHUM Cpemuece
CTPOCHHA 3HAYUCHHC B
cM M+m
1 2 3 4 5 6 7 8 9 10
LeMm 13 12, 11 11 | 12 11 105 | 12 14 | 11,5] 1145+£1.2
5
dcMm 9 11 9 5 6 5 9.5 8 55| 744+£21
[Tobern I'eneparus 1 1 1 1 1 1 1 1 1+ 0,0
ImT. HBIC
Bererarusu| 1 1 1£0,0
BIC
d crebma 1 1 1 1 1 1 1 1 1 1 1+ 0,0
Crpocane | L cm 48 1 65| 45 |55 4 8 42 | 46 | 54 | 45 525+1.3
amucTa dcm 2 338 2 25127 54 34 | 22 | 3.1 2 2,61+1,0
Crpocane | dcm 0410304410504 |044 (036 (034 |04 | 04 | 040,34
LBETKA 4
Kom-Bo 4 4 4 4 4 4 4 4 4 4 4400
JICTICCTKOB
Jemectox | L MM 2 1,7 | 3.2 1 |25 2 2,2 1,8 | 1,7 2 201+17
B MM 1,7 118 1,6 | 16|18 16 1,7 1,7 | 1.8 | 1,6 1,7+ 1,8
ITnon L MM - - - - - - - - - - -
B vm - - - - - - - - - - -

[TnomoHoOIIeHNe HAYMHAETCS] BO BTOPOW IMOJIOBUHE HIOHS, CO3PEBAHME IUIOJOB B HIOJIE
mecsite. B 2022 1. Hego3penble mioasl orMedeHbl Hamu 27.06.2022 1. (puc. 2).
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PucyHok 2. NnogoHocswlee pacteHne Maianthemum bifolium L.,
27.06.2022 r., dhoTo aBTOpA

BeTpeHuua necHast (Anemone silvestris L.) (PUCYHOK 3) MCMONb3yeTcA Npu feveHnn
3ab60/1eBaHNIn HEPBHOW cucTeMbl. Mbl MPOBENIN UCCNeL0BaHME 3TOr0 BMAA B €ro eCTeCTBEHHOM
cpeae 06uTaHms Ha TeppuTopumn Kbi3blmkapcKoro painoHa Ceepo-KaszaxcTaHCKol 06nacTu.
HabntogeHne coctosnock 26 Mas 2024 roga, B X04e KOTOPOro Obiiv Mpou3BefeHbl 3amepsl
MOpP(ONOrnMYecKnX nokasatenei pacteHns (Tabnmua 2).

PucyHok 3. BeTpeHuua necHas (Anemone silvestris L.) ¢poTo aBTOpa

Mopchonornyeckme nokasaTenn pacTeHuiA

Bug: BetpeHuua necHasd (Anemone silvestris L.)

MecTononoxeHue: 55,29501° C, 69,52630° B, CorpoBcKuii 3aKasHUK.
KonmyecTBo reHepaTuBHbIX 0cobei Ha 100 m2: 20

KonnyectBo BeretatuBHbIX 0c06el Ha 1 M2 2

[ata HabntogeHns: 26.05.2024
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Tabnuua 2. Moponornyeckme xapakTepucTnkn (Anemone silvestris L.)

NokasaTenu BHeLLHero No 3K3eMMNNAPOB pacTeHwi Cpep,
CTPOeHUs cMm
Mzm
1 2 3 4 5 6 7 8 9 10
L, cm 0 13 12 1 12 1 13 15 12 10 11,9#13
dcm 4 6 3 4 5 4 5 5 3 4 436
MMoberw, "eHepaTViBHbIE 1 - 1 1 1 1 1 1 - 1
i BeretatnBHbIe 1 1 1
d cTebna 1 1 1 1 1 1 1 1 1 1
CrpoeHue L cm 4 3 35 4 3 2 4 3,6 4 25 35%3
nvmcra dcm 3 18 22 25 3 14 24 18 21 2 2+18
CTpoeHue dcm 3,2 3 4 38 34 3 33 4 3 3 34+3
LBeTKa Kon-Bo 5 5 5 5 5 5 5 5 5 5 5
JIernecTKoB
JlenecTok L mm 20 19 10 2 2 11 25 21 20 2 2019
B MM 2 10 8 9 10 8 10 8 7 7 12+ 10

CornacHo Mofy4YeHHbIM [aHHbIM, BETpeHuLa NecHas XapakTepusyetca cnegytowumm
nokasaTenaMu: CpefHAA BbicOTa pacTeHUa coctasngeT 11,9 cm, a gnameTp - 4,3 cM. K KOHUY
Masi paCTeHUA MeNN Kak BereTaTuBHbIE, TakK 1 reHepaTyBHbIe Nobery, B cpeaHem no 1nobery.
JunameTp LBeTKa paBeH 3,4 cM, C NATLIO fenectkamu. J1enecTtkn UMEKT A/IMHY 1,7 CM U
LWMPUHY 1cm.

B xoge u3yyeHns maiHWKa ABYNMCTHOro (Maianthemum bifolium L.) 1 BeTpeHWULbI
necHon (Anemone silvestris L.) 6blin BbISBMEHbI OCOGEHHOCTU POCTa U PasBUTUS 3ITUX
pacTeHWi B YCOBUSIX N1IECOCTENHON 30HbI CeBepo-KasaxcTaHckol obnactu. [ony4veHHble
[aHHble NO3BONAIOT CAENATb BbIBOJ, YTO MaiHUK ABY/IUCTHBIA AEMOHCTPUPYET YCTOMUMBOCTD
B CBOEM apeasie U XapaKTepusyeTcsi cpedHen BbicoTon 11,45 cM 1 gnametpom 7,45 cm. B 10
)K€ Bpems BeTpeHuUa fiecHas mMokasana CcpefHio BbicoTy 11,9 cm u gmametp 4,3 cwm.
OO6Hapy>keHne TreHepaTUBHbLIX U BereTatuMBHbIX MOOEroB CBUAETENbCTBYET O TOM, UTO
pacTeHNs HaxoAdTCA B aKTMBHOM (pase pocTa K KOHLY Mas, YTO BaXKHO A1 MOHUMaHWS
OUHAMUKN X NONY/IALMWA.

CpaBHeHMe MOMY4YeHHbIX MOKasaTeneid C MTepPaTypHbIMU  [aHHbIMW  NO3BONSET
yTBEpXKAaTb, 4TO ycnoBms COrpoBCKOrO 3akasHMKa CrMocCOGCTBYHOT — CTabubHOMY
Npou3pacTaHNio 3TUX BUAOB. CpaBHUTESNbHBIA aHaIM3 [aHHbIX [OKa3blBaeT, 4YTO paHee
ony6/MKoBaHHble UccnefosaHnsa (AngapxaHosa u ap., 2023) coobLuanm o0 cpegHem 3Ha4YeHUM
BbicOTbl Maianthemum bifolium L. B npegenax 10,5-12,5 cm, 4To coBMajaet C HalwMmu
pesynbTatamun (11,45 + 0,3 cm). OfHaKo AnameTp cTebns B Halleld BbIGOpKe OKasascsi 60/bLue
(7,45 £ 0,4 cm) no cpaBHEHWIO C AaHHbIMK Bopucosoit (2015) - 6,8 cw.

BwmecTe c Tem, Habnofaemoe KOMMYeCTBO FeHepaTVBHbIX W BeretaTtuBHbIX M06eros
CBUAETENbCTBYET O 6M1aronpuATHbIX YCMOBUSAX, CO34aHHbIX 6/1arofaps  COXpaHeHuto
NPUPOAHON0 NaHAwaMTa 1 BNaXXHbIX MOYBEHHbIX YCIOBUIA.

Hawwn pesynbtatbl nogreepXpatoT BbiBoAbl JIn wn gp. (2021) [12] o TOM, uTO
paHHEBECEHHMe pacTeHWs B CTEMHbIX 30HaX 06/1a4at0T BbICOKON YCTOMUYMBOCTLIO K PE3KUM
TemnepaTypHbIM KonebaHuAM.

BbiBOAbI

WccnefoBaHne nokasano, YTO MalHWMK ABYUCTHBIA (Maianthemum bifolium L.) ©
BeTpeHUUa necHast (Anemone silvestris L.) AeMOHCTPUPYIOT YCTOWUMBbIE MOP(ONOrMYecKmne
XapaKTePUCTUKKM, afanTupysacb K YC/IOBUSM /1IECOCTENHON 30HbI COrpoBCKOrO 3aKasHMKa.
CpefHAas BbicOTa MaliHMKa cocTaBnseT 11,45 cm, gnameTp - 7,45 M, B TO BPEMS KaK BeTpeHuLa
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[OCTUraeT BbicOTbl 11,9 cm ¢ agnameTpom 4,3 cm. Oba B1ga MMEHOT MO OJHOMY reHepaTUBHOMY
N BeretaTMBHOMY Mo6ery, YTO YKasblBaeT Ha MX CTabunbHOe pasBUTME K KOHLY Mast. ITu
[laHHble MOAYEPKMBAKOT 3HAYMMOCTb COXPaHEeHMS MNPUPOAHBLIX 3KOCUCTEM 3aKasHMKa [Ans
noaaepyXXaHus peKnX 1 LEeHHbIX BUAOB PacTeHMWIA.
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Angarma

Byn wMakamaga (QOyKTyanmaaslk acHMMCTPHSA KANANBIK OpTaga OCeTiH aFfam  eCiMIIKTePiHIeTi
SKOJIOTHAIBIK CTPECCTIH KOPCCTKINI PCETIHAC KAPACTHIPBLIANBI. 3CPTTEY HBICAHTAPHl KAla IMIiHAC TapaFaH
OipHemie TypiH TaHAAAbsl DIYyKTYAMUIBIK aCHMMCTPHA IOPCKCCIH Oaranmay KOPIIAFaH OPTAHBIH KOJIAHCHI3
(paKTOPIAPBIHBIH OCEPIHEH CHMMETPHACH OY3BUIYBI MYMKIH >KAIBIPAKTAPABIH MOPQOIOTHAIBIK Oenritepi
OoiteramIa Kyprizimmi. CoHmal-aK, Makajaaga OCHI TYPJICPIIH >KANBIPAKTAPBI TYPAIbl KBICKAIMA OOTAHHKAIBIK
cumarrama OepiiareH. Op Typ YIUIH OpTama KBaJPATTHIK ayBITKY >KOHE BapHAUus KOI(DPHUIMCHTI eCENTeNeIi.
OCBIHBIH HCTI3iHAC THICTI KOPBITBIHABLIAP JKACANBIN, OPTAHBIH camacklHA Oara Ocpimai. Hotmkemep
ypOaHM3AUMATIAHFAH OPTAHBIH 3CPTTCIACTIH TYPICPAIH MOP(OIOTHAIBIK TYPAKTBUIBIFBIHA OCCPiH Oarajayra
MYMKiHAiK Oepeni. Omapapl KamaidblK SKOKYHECICPOiH KyiiH OaKpLIAyJa *OHC KOTANIAHABIPY YIOIH CTPSCCKE
TO3IM/I TYPJIEpiH TaHAAy 1A TAHIATAHBLTY bl MYMKIH.

Kinr cezaep: OmomHmukaums, QIyKTYaIMsUIbIK aCCHMETPHS, TEPEK, MAMBIPTYII, IPIKTEY, MHTCTPAJIBI
KOPCETKIIIL, JKaNbIPAKTAP, IKOTOTHIBIK JKAFIaH.

N3YYEHUE ®GJIYKTYAIIMOHHOU ACHMMETPHUH Y IPEJJCTABUTEJIEN
JAEHAPO®JIOPHI 'OPOJA TETPOITABJIOBCKA
Mapartosa A.C.1"
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kozvibaesay
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu: ms.itkulova@mail ru

AHHOTATIAS
B nmamHO# crathe paccMaTpuBacTCs (IYKTYAIlMOHHAS ACCHMETPHA KaK HHIUKATOP 3KOJOTHYECKOTO
CTpecca y APEBECHBIX PACTCHHUH, MPOM3PACTAIONINX B TOPOACKOH cpeac. OOBCKTaAMH HCCIICIOBAHHUS BHIOPAHBI
HECKOJIBKO BHZIOB, PACHPOCTPAHCHHBIX B MpeAcnax ropona. OUEHKA CTEHECHH (IYKTYaIl[MOHHOH ACCHMETPHH
MPOBOAMIACH MO MOP(OJOTHUYCCKUM MPH3HAKAM JIHCTbEB, CHMMETPHS KOTOPBIX MOXKET HAPYMIATHCA IIOX
JeiicTBHEM HEOJIArOMPHATHBIX (PAKTOPOB OKPY’KAFOIICH cpebl. TakKe B CTAThE AACTCA KPATKOE DOTAHHMUECKOE
OIMHCAHUC JHCTHCB AJAHHBIX BHIOB. Z[JI}I KOKOOTO BHAA MTPOCUUTAHBI CPCAHCKBAAPATHUYIHOC OTKIOHCHHUC H
KOC—)(I)(I)I/II.[I/IGHT BapHalum. Ha ocHoBanuu 31T0TO CACIAaHbI COOTBCTCTBYHIIHE BBIBOABI U JAHA OLCHKA KAYUCCTBY
cpenpl. [TomyueHHbIC TaHHBIC TTO3BOJLIIOT CYIHTH O BIILTHHH YPOAHU3UPOBAHHOW CPEbl HA MOP(OIOTHICCKYIO
CTa0HIILHOCTH HCCIICAY EMBIX BUOOB. Onu MOTyT OBITh HCIIOJIb30BAHBI TIPpH MOHHUTOPHHTC COCTOSIHHUA TOPOACKUX
JKOCHCTEM U BBHIOOPE YCTOWYMBBIX K CTPECCOBBIM BO3ACHCTBHS BUAOB [JIT O3CTICHCHU.
KioueBnie cioBa: OmomHaukanws, ()IyKTYanIHOHHAS ACCHMETPHA, TONOJNb, CHPCHb, BHIOOPKA,
HHTETPATbHBIN TOKA3ATENb, JTHCTHS, IKOTOTHUCCKAS CHTY LM
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THE STUDY OF FLUCTUATION ASYMMETRY IN THE REPRESENTATIVES OF
THE DENDROFLORA OF THE CITY OF PETROPAVLOVSK
Maratova A.S.1"
“Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*‘Corresponding author: ms.itkulova@mail.ru

Abstract

This article examines fluctuation asymmetry as an indicator of environmental stress in woody plants
growing in an urban environment. The objects of the study are several types common within the city. The degree
of fluctuation asymmetry was assessed based on the morphological characteristics of the leaves, the symmetry of
which may be disrupted by adverse environmental factors. The article also provides a brief botanical description
of the leaves of these species. The standard deviation and coefficient of variation are calculated for each type.
Based on this, relevant conclusions were drawn and an assessment of the quality of the environment was given.
The data obtained allow us to judge the influence of the urbanized environment on the morphological stability of
the studied species. The results can be used in monitoring the state of urban ecosystems and selecting stress-
resistant species for landscaping.

Keywords: bioindication, fluctuation asymmetry, poplar, lilac, sampling, integral indicator, leaves,
ecological situation.

Kipicne

buonHnukanuss — OHOreoneHOo3apra AaHTPOIOTEHIIK JKYKTE€ME JEHIeHiH aHBIKTay
omictepiHiH Oipi. On e3repeTiH 3KOJOTUSIIBIK (haKTOPJIApIbIH OUONOTHSIIBIK OOBEKTIIEp MEeH
KYWENepaiH SpTypil CHUNaTTaMajapblHa 9CEpIH 3epTTeyre Heri3fenreH. AHTPOMOTEHAIK
(bakTopiap acepiHEH >KAMbIPAKTAPABIH KYPBUIBIMBIHAA MOPQOJIOTHIIBIK 3repicTep OpBbIH
anajabl, MBICAJIBL, JKAIbIPAK aJaKaHBIHBIH ayAaHbIHBIH KillIiPeroi ’KoHe aCHMMETPHUSTHBIH Maiina
6oyl Kana sxargaiipiHzia aram neH OyTanap/blH JKarbIpakTapbl SKOJOTHSIIBIK 63repiCTepIiH
JKAKChl MHIUKATOpJapbl Oosbim Tabbutaabl. KopmiaraH oprafarsl yibl 3aTTapAblH 9CEpIHEH
JKANbIPaK aJlaKaHIaPbIHBIH KaJBIITACYhI TEXeNenl. BHOMHANKAUSIIBIK MOHUTOPUHT JKYPTIi3y
yurH QAyKTyanusuiblK — acUMMeTpHusi  omici  maipmamanbutanel  [1]. By ekl KakTel
MOP(OJOTHSITBIK KYPBUIBIMAAPABIH CUMMETPHSUIBI KYHIHEH KEe3AeHCOK IIamMallbl aybITKyJap.
OHBIH MOHI OHTOT€HETHKANbIK IOYABIH JKOFApbLIAayblHA, JKambIpaKk MopdoreHesiHiy
TYPaKTbUIBIFBIHBIH OY3bUTYbIHA YKOHE HOTHIKECIH/I€ OHbIH aCHMMETPHSICHIHBIH JKOFapbLIaybIHA
OKEJIETIH Ke3-KEeNreH KOpLIaraH opTa (pakTopiapbIHbIH ocepiHeH apTanbl. OpraHusMaepmiH
OpTYpJIl TYpiepiHaeri (IyKTyalysUIbIK aCAMMETPUSHBIH MOHI KOPIIAFaH OpTa JKardailbIHbIH
KOPCETKIII peTiHae KomgaHbuiansl [2, 3].

3epTTeyaiH MakcaTbl — KajaJlblK OPTaHBIH SKOJIOTHUSJIBIK SKah-KYHIHIH KOpCeTKim
perinae Ilerponasn KanacelHBIH AeHApPOdIIOpa exitaepiHaeri (IyKTyalHsIbIK aCHMMETPHS
IeHTeliHe Taigay Kyprisy.

3epTTey MiHAETTEPI:

e JKamnbIpaKTapAbl TAHAAI, OJIAPABIH MOP(POMETPUSIIBIK TaJ1aybIH JKacay,

o (QIYKTyaLUsUIBIK aCUMMETPHST KOPCETKIIITEPIH eCenTey,

e TYpJIep apachIHAAFbl ACHMMETPHSICBIHBIH ASHICHIH CaJBICTBIPBIN, Kajla OPTAChIHBIH
JKargaibeiH Oaranay;,

e TAHJAIFAH 6CIMIIK TYPJIEPIH KaJaJbIK OPTA >KardaibIHBIH OMOWHAMKATOPHI PETIHAE
naianaHy MyYMKIHZIITIH Oaranay.

3epTTey MaTepuanaapel MeH dxicTepi

QIyKTyalusuIblK aCHMMETpUst — OyJ1 9p TYpil MOPQOJIOTHSIIBIK KYPbUIBIMIAPABIH OH
xoHe con (R-L) sxakrapel apacblHIarbl ImaMaibl OarbITTaJMaraH aibIpMAIlbUIBIKTAP.
Kemnreren aBtopiap OHbI OMOXYHeNepAlH Karmalibl MeH JUHAMHMKACBIH OarajayblH
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MOpPONOrnsAnbIK aficTepiHiH, 6ipi gen caHaingp! [4].

Bip TaHday HYKTeCiHeH aFallTbIH ailHanacbiHAa 6ap/blk KON XeTiMAl byTakTapaH yLwap
6acbIHbIH TOMEHTi 6eniriHeH Xanblpak XXuHanafpl. XXanbipakTapablH Menwepi ykcac, 6enrini
Oip ecimiik ywiH opTawa 60nybl Kepek. bip ynrire apHanfaH 6ap/blK >KanblpakTap
NIaCTUKa/bIK MaKeTKe Ca/lbIHbIM, COMKepre STUKETKA Ca/ibIHYbl Kepek. OHAa XX1Hay OpHbI MeH
KyHi KkepceTinefi [5]. KbiCka cakray YLWIH >XKMHaIFaH XXarnblpakTapbl TOHA3bITKbILLTA
nnacTUKanblk NakeTTe cakrayFa 60nafbl. ¥3aK Mep3iMAi cakray YLiH matepuanibl 3Tus
CNUpTIHIH 60% epiTiHAICIHEe Hemece repbapuiire GeKiTy Kepek.

OacTypni Typhe QAyKTyauusnblk acMMMETPUAHBbI Oafanay XaHe KopllaraH opTa
XaffjaiblH MOHUTOPUHI >Kacay YLUiH KOTbIp KaibiH (Betula pendula) Typi KongaHblnagpl.
Anaiipa MeTponasn kKanacbl Cekingi ypbaHusauusanaHFaH aymakrapga HakTbl (oMToLEeHOo3aap
MEH COJ Xepre ToH AeHAPOod/I0paHbl eCKEPY KAKET.

OcbifaH 6aiinaHbICTbl OyN 3epTTeyfe HbicaH peTiHAe kapa Tepek (Populus nigra) neH
KafiMri mMamblpryn (Syringa vulgaris) TaHganabl. byn ecimiikrep Kanasblk opTaga KeHiHeH
TapanfaH, Oy onapAbl Xannah 3epTTey MeH aHTPOMOreHAIK >KYKTeMeHi Gafanay YLUiH
KomkeTiMai  etedi. TepekTiH Te3 ecyi MeH >KOfapbl MeTabo/M3M  XKblngamablfbl
(hyKTyaumanblk acCMMETPUSHbIH, CTPeccop/iap acepiHeH aikblH GaiikanyblHa biKnan eTef.
ANl MaMbIpryn epTe OfHbIM, Y3aK BereTauussblk KeseHre ve 60/ybl OHbl MayCbIMUbIK XoaHe
TYpaKTbl facTayLibliapFa cesimTan etefi. 3epTTey HaTWdKeNnepi MambIprys MeH TEepekTiH,
OMoMHAMKaLMAAa KONAaHYFa XKapambl/blFbIH pacTaybl HEMECE XXOKKa LUbIFapybl MyMKiH, 6y/1
63 Ke3eriHae MOHUTOPUHIKe KongaHyFa 6onatbiH Typsiep CNeKTpiH KeHenTesi.

3eptTeynep MNeTponasn KanacbiHbIH WeriHge 2024 XbIfFbl TaMbl3-KbIpKYEK ainapbiHaa
xyprizingi  (cypet 1). bByn ipiktey Beretauuanblk  Ke3eHHIH —askTanybl  KesiHfe,
XanblpakTap/blH, ecyi TOKTaFaH CaTTe Xacanfbl. 3epTTey VLWiH reHepaTUBTI Xac XKarFaliblHa
YKeTKeH eciMpikTepai TaHganagbl [6].

Cypet 1 3epTTey yyackenepeH XanblpakTapabl esniley

CratucTukanblK AepeKkTepal cakray makcatbiHAa spbip arawitaH 30 »Kanblpak asibIHFaH.
XKanbipafbl TakTacbiHbIH con (L) »aHe oH (R) akTapblHAafbl 6enrinepiH enwemM cbi3dachl:
1- eHi, 2 - eKiHWIi Ta/IWbIKTbIH Y3bIHAbIFbI, 3 - OPTa/IbIK Ta/ILLIbIKKA GEKITY OpHbIHAA GipiHLLUI
YKoHe eKiHLLI Ta/ILbIKTbIH apacbiHAAFbl KALLLIKTLIK, 4 - OCbl TA/ILLbIKTapAbIH YLITapbl apacbiHAaFbI
KaLWbIKTbIK, 5- eKiHLI Ta/llbIKTbIH, OPTa/bIK Ta/lLLbIKKA KenbeyneHy oypbiwwbl [7].

MeTponasn Kanackl KyLWITi facTaHy ariMaFblHa »xaTafpl fen anTyra 6onagbl. On batbic
Cibip »as3blfblHbIH OHTYCTIK-6aTbIC 6eniriHae, EPTICTIH eH y3blH canacbl ECin e3eHiHiH OH,
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JKaranayblHIa opHanackad. [lerponasn — aBTOMOOHIIB, Oye, ©3€H KoHE TEMIp JKOJIIAPBIHbIH 1pi
topabsl. bateic Cibip oWMaThIHBIH OHTYCTIK-OaThICBIHAAFEI ECLT Ka3bIFbIHBIH OpMAaH/IbI-1ajia
OenneMinae opHanackaH. TyprbiHbl 220 MBIH afgaM.

Kana aBTOMOOWJIb KONAApbIMEH KAMTBUIFAH, COHOAl-aK Kejiecli KocimopbiHAap Oap:
«3UKCTO» AK — Temip *oJ kapTbulail BArOHAAPBIH eHAipyi, «MyHaiimamm AK — myHait
YHFBIMAJIBIK COPFBUIAP/BI, JKaOABIKTApAbl OHIIPEl, alHANYIbIH Y3bIH OJIIeMAl IeHeNepiH
OHJIeYIIH 3aMaHayy TeXHoJorusutapeia nainananaasl, C.M. Kupos ateiHnars! 3aysit»y AK —
TEMIPXKOJl KeIIeHIHe apHajFaH >KaOApIKTap MEH KYPBUIFbLIAP IOBIFAPAABI, METAJlI
KYpPBUIBIMAAPbIH MIbIFapy OoHbiHIIA «Te3 TYpFBI3bUIATBIH FUMAapaTrTap MEH KYpPbUIbICTap
3aybiTel» JKIIC, mertann xkyObipiapeiH mbirapatbiH «Ilerpomasn kyOwip 3aybireny JKIIC,
MOJIM3THIICHA] TIJIeHKa mblFapateiH «IleTpomasn monumepmik Marepuainap 3aysiteny JKIIC,
ITerponasn 2 K30 — OOMBICTBIH KBUTY JKOHE 3JIEKTP HEPTUSACHIHBIH Herisri ke3i, «[1JIB3»
JKIIC (ITerpomasi JuKep-apak 3aybIThl) — TAMAK ©HEPKACIOIHIH 1pl KOCIOPBIHAAPBIHBIH O1pi,
ITerponasn ayblp MamuHa xacay 3aybiTel («I[I3TM» AK) — myHali eHaipymi KOMIaHusiap
YIIiH Kypaen Oyprpuiay SKOHE apHaibl TEXHHKA INbIFAPAThIH 3aybIT. llerpomnaBnra skakbIH
JKepJie KenTereH kenaep MeH Torannap 6ap: bonbinoe benoe ke, [Tectpoe keni, Kumrubum
ke — 1-1mi, 2-mmi, 3-mi sxoHe 4-m1i, Manoe benoe ke sxone Conenoe keni. CoHpmali-ak, Kaja
il HAe KIIIKEeHTal OpMaHAapabl Ke3aecTipyre Oonanbl, COHBIMEH KaTap Kaparail ekmenepi e
Oap.

3eprTey HITHIKEIEPI

Kapa Tepek (mat. Populus nigra) — Ttanmmap TYKbIMAACBIHBIH TEpeK TYKBIMAAC TYPI.
JKameipakTapsl skaid, Teric, JKyKa »aJmak sKarblpakiatapsl 0ap, Ke3eKTeCI OpPHAIACKAH, YKbLT
caifbiH Kysan kereni. JKambipak y3eiHAbIFbl 4-11 cm, eni 3-9 cM, rayhap Topizmi Hemece
COMAKIIA-YIIOYPBIITEI, JKOFaphlda JKAChLI, TOMEHIE AllbIK-)KAaChLI, Y3apTbUFaH yIIbI Oap,
HeTi31 KeH MiLIHI HeMece Ty3y KecinreH. JKanbIpaKkThiH €H YJIKEH €Hl OHbIH HeT131He JKaKbIH.
Onicremere Colikec Kapa TepeK JKaIblpaKkTapblH eJmey xKyprizinal (kecte 1).

Kecre 1. Kapa Tepek xambipaktapabiy S Oenri OOMbIHINA ©JIIIey HOTHKEIepi

Kanbipax Ne benri Hemipi
1 2 3 4 5
con OH cox | OH |con | oH | conr | oH | conm OH
1 16 18 30 34 4 4 13 15 49 50
2 21 18 33 32 5 5 14 14 50 47
3 17 19 35 36 5 4 15 16 51 48
4 18 16 36 37 4 6 10 11 49 49
5 18 20 35 40 5 3 16 17 46 53
6 13 14 25 23 4 4 10 11 40 40
7 15 16 27 28 4 5 10 10 37 42
8 14 14 23 23 4 3 10 8 40 42
9 12 12 25 25 4 5 12 12 40 35
10 17 16 26 26 5 5 9 8 32 32
Oprara MoHi 16,1 | 163 | 295 |304 | 44 | 44| 11,9 | 122 | 434 | 47,8

1 xecrene IlerpomaBn kanmacel OOMBIHIIA OpTalla CAJBICTHIPMANbI LIAMACHIH €CENTey
kentipineni. Hotwke OoiibiHmma 1 emmem — 16,1 xoHe 16,3 MM (colikeciHIne OH *K9HE COM), 2
eneM — 25,9 xoHe 30,4), 3 enuem — 4,4 sxoHe 4,4), 4 enmuem — 11,9 xone 12,2), 5 enmmem —
43,4 xone 47,8 Gonppl.
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QIyKTyalusIbIK aCHMMETPHUSIHBIH JeHrell — OyJ1 MHTerpajiblK KOpPCeTKIII, OyJI MoH
Oapnblk Oenrijiep YIIIH €CEeNTeNimn, OJapAblH caHbiHA OeniHeni. bipiHmi keseHme Oip
xamnbipakTarbl col (L) skoHe oH (R) MoHmepiH aliblpMachl ecenTene i, KeiiH OChl aifbIpMa COJ
JKOHE OH MOHIEpiH KOChIHbIChIHA Oemiaemnl (1-hopmyna):

|IL-R/|| L+R / (D)
MYHAFbl:
L — con xakTarbl eJIeM,
R — OH sxakTarbl emiem.

Mpicansr: Oipiami Oenri yuriH Nel sxambipakta L = 16, R = 18 0Gonca, onpa:|16-
16}/|]16+18| = 0,059. Ocpuraiitma, opbip >kambIipak yurnH Oec OeNriHiH CalbICTBIPMAIIBI
afbIPMaIIBbUIBIKTAPBI €CETITEIE .

Exinmn xeseHnme Oip skamblpak OOHBIHIIA aNblHFAH O€C MOHHIH OpTama I[Iamachl
ecenrrenieni. O ymiH 6apibIK 6ec CambICThIPMAIbl AlbIPMAIIBUIBIKTBIH KOCBIHIBICHI 5 CAHBIHA
OemiHeni.

Yiam ke3eHae Oykina ipikreMe YiniH (QIyKTyauusIblKk aCHMMETPHUSTHBIH OpTalla MoHI
(X) ecenteneni. byn ymrin OGapibik kambipakTap OOHBIHIIA aJbIHFAH OPTalla MOHIEPIIH
KOCBIH/IBICHI ONapIbIH caHblHA (siFHU, 10-Fa) Oeninenti. Kapa Tepex OoiibIHIIA OCBI HOTHXKENEP]
2 KecTene KOpCeTIIreH.

Kecre 2. Kapa Tepex skanmbipakTapabiH QIyKTyanHsIIbIK aCCHMETPUSHBIH MOHI

Bbenri Homipi ACHUMMETPUSHBIH MOHI

No 1 2 3 4 5

1 0,059 0,063 0 0,071 0,01 0,04

2 0,061 0,015 0 0 0,03 0,021

3 0,056 0,014 0,11 0,032 0,03 0,048

4 0,059 0,014 0,2 0,047 0 0,064

5 0,026 0,067 0,25 0,03 0,07 0,087

6 0,074 0,042 0 0,048 0 0,033

7 0,076 0,018 0,11 0 0,063 0,055

8 0 0 0,14 0,11 0,024 0,055

9 0 0 0,11 0 0,067 0,035
10 0,03 0 0 0,059 0 0,018

IpikTemeneri acuMMeTpHsi MoHI X =0,050

Kapa Tepex xambipakTapel OofibiHIna IleTpomaBn KanachIHBIH —(DIIYKTYaLUSUIBIK
acummerpusiHbIH mamachk! 0,050 TeH (2 kecre).

3epTTeyniH eKiHII HbICAHBI KOFaphIIa alThUIFAHAAN KOAIMIT MaMbIprys — OuikTiri 3-7
MeTpre neiiH kenrereH Oyrakrapbl Oap Oyra. byrare! anblpakTapMeH MO KaOblUTFaH, ojlap
OyTakTapra KapaMa-Kapchl OpHasiackaH. KomiMri MaMBIpryJt skanbIpak TaKTanapsl KapananbiM,
Teric meTi 6ap, JKypeK Tapi3fi, CoMakiia HeMece Y3apThUIFaH, alllbIK HEMeCe KOO JKaChLI TYCTI.
JKameipaxrap y3bHIBIFEI 4-12 cM koHE eHi 3-8 cMm.

3 kecrteme eKiHIN TYPAlH JKambIPAaKThIH OecC ejmemMi YIIiH Oenrire acCHMMETPUSHBIH
OpTalla CaJbICTBIPMAJIbI IIAMACHIH €CEeNTey KEeNTIPiIei.
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Kecre 3. KomimMri MaMbIpTyJ sKanbIpakTapAblH 5 Oenri OoibIHIIA eJIey HOTHXKeNnepi

Kanbipax Ne benri Hemipi
1 2 3 4 5
con OH co OH |com | oH | com | OoH | con OH
1 18 20 31 34 10 10 14 16 50 50
2 22 20 33 35 8 10 15 14 50 48
3 25 27 37 39 6 5 15 16 46 48
4 19 18 39 40 10 9 9 11 47 49
5 22 21 36 38 6 8 16 16 46 52
6 19 17 27 29 9 10 10 12 40 40
7 20 21 27 28 9 11 10 11 42 42
8 17 16 23 23 7 8 10 9 40 45
9 21 20 25 25 8 8 12 13 37 39
10 17 16 26 26 6 6 9 9 32 33
Oprama moni | 20 19,6 | 24,7 | 31,7 | 79 | 8,5 12 | 126 | 43 40,1

Hormxe Oofibiamma 1 enmmem — 20 xoHe 19,6 MM (ColiKeCiHINE OH JKOHE COJT), 2 OJIIeM —
24,7 xone 31,7), 3 enmiem — 7,9 sxone 8,5), 4 emmem — 12 xxonHe 12,6, S enmem — 43 xone 40, 1.
OcChbI TYpAIH ACHMMETPHS IIaMachl TOMEHE 4 KeCTee KENTiPiJIreH.

Kecre 4. KoniMri MaMbIpryJ1 *KambIlpakTapablH GIIyKTYaLUsUIbIK aCCUMETPUSTHBIH MOH1

benri Hemipi AcummeTpust

Ne 1 2 3 4 5

1 0,053 0,046 0 0,066 0 0,033

2 0,048 0,029 0,11 0,034 0,020 0,048

3 0,038 0,026 0,090 0,032 0,021 0,041

4 0,027 0,013 0,053 0,1 0,021 0,043

5 0,023 0,027 0,143 0 0,061 0,051

6 0,056 0,036 0,053 0,090 0 0,047

7 0,024 0,029 0,1 0,048 0 0,040

8 0,030 0 0,067 0,034 0,059 0,044

9 0,024 0 0 0,04 0,026 0,018
10 0,030 0 0 0 0,015 0,009

IpikTemeneri acuMMeTpust MOHI X =0,043

MawmpIpryn skamelpakTapbl OofibiHIma [leTponmaBn Kajgachl aCHMMETPHSIHBIH IIaMachl
0,043 TeH (4 kecre).

CoHrbl Ke3eHAe IaMy TYpPaKThUIBIFBIHBIH HWHTETPAIABIK KepceTkimi — X — Oenri
OOHBIHIIA KOPIIAFaH OpTa JKaFrialbIHbIH canacklH Oaranayra Oonanel. O YIIiH OpraHU3MHIH
JKaM-KyHIHIH 1aMy TYPaKTbUIbIFBIHBIH WHTETPAIIbl HHANKATOPBIHBIH MOHI OOMBIHINA MIAPTTHI
HOPMaJlaH aybITKYbIH Oarajay KOJIaHbUIanbl (5 KecTene KeNTiplireH).
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Kecte 5. Kopuiaran opTaHbIH JaMy TYPaKThUIBIFBIHBIH HIKAJIACHI

bann I 11 11 v \Y
AccumeTpust MoHI <0,040 0,040-0,044 | 0,045-0,049 | 0,050-0,054 >0,054
(wapTTeI (mexTik
HOpMA) JKarai)

QyKTyalumsublK  aCHMMETPHsL  KOPCeTKILIIHIH OpTalla MOHI OpTa CanachlHbIH
IIKAJIACBIMEH CaJIBICTBIPBLIA/IbI, AJIBIHFAH JEPEKTEP KUBIHTBIK KeCcTere eHrisiieni (kecte 6).

Kecre 6. Kopiaran opTaHbIH JaMy TYPaKTbUIBIFBIHBIH Oaranay

OOBexT AcuMMeTpust MoHI bann Oprta canacsl
Kapa Tepek 0,050 v TemMeH
Konimri Mambipryn 0,043 11 KanbinTe! xxaraait

Ocplnaiina, 6 KecTeieH Kepi OThIpFaHbIMbI3Aal, [leTpomnasi Kanachl YIIiH aCHMMETPHUS
KepceTkimTepi — 2 xoHe 4 Oamn. JKorapeima alTeUIFaHAAH, OCHl Y4acKeIe aHTPOIOTEHIIK
JKYKTeMe aiKplH KepiHeal. COHABIKTAH MYHZAa aCHMMETPHUS KOPCETKIIIl >KOFapbl, OOJBIC
OPTAJIBIFBIHAAFBI OPTAHBIH CAITAChIH XKAKCAPTY YLIIH 9AICTEPl OMJIACTHIPY KaXKeT.

Hepexktepai marematukanblk eHaey Microsoft Excel ©Oarmapiamachl
JKYPTI31LIAL: OpTalla KBaAPATTHIK aybITKY JKoHE Baprauus K03 puuneHTi.

BipiHmi kepceTkim — opTama KBaAPaTTBIK aybITKY. byJl BIKTUMAIABIK TEOPUSCHI MEH
CTaTUCTHKANIAFbl €H KOIl TapajifaH KepCeTKill. SFHU, CTaHOApTTHI aybITKYy AETreHIMI3 — Ke3-
KEJITeH KOpPCeTKIMTIH (aCHMMETPUSHBIH MOHI) VaKbIT ©T€ Keje KaHIIANbIKThI Te3
e3repeTiHAITIHIH KepceTkium. O HEeFypJibIM YiikeH Oojica, OipkaTtap MOHAEPAIH ©3reprilliTiri
COFYpPJIBIM KYIUTI Oonazsl. Ic XKy31Hae CTaHAAPTTHI AYBITKY JKUBIHTBIKTBIH MOHAEPIHIH OpTalia
MOHHEH KAHIIAJNBIKTBI epeKIIeNieHeTiHiH Oaramayra MyMKiHOIK Oepenmi. YnrinepiHmeri
CTaHIAPTTHI AyBITKYAbl €CENTEY CTAaHAAPTTHI (popmynanap OarmapiaMachlH KOJJaHa OTBIPHII
JKYPTi3inal, MoHIep 7 MeH 8 KecTeepae KeNTipijreH.

Heriziune

Kecte 7. Kapa Tepek ipikreyaeri 3epTreneTid OeriiepIiH opTalia KBaIpaTThIK aybITKY

benrici KBanparThiK aybITKY
OH ’KaKTarbl JKambIpaK aJaKaHbIHbIH €Hl 16,14£2,69
CoJ1 JKaKTarbl )KaNbIPaK aJJAKAHBIHBIH €HI 16,3£2.5
OH >KaKTarbl 2-111 TAJIIIBIKTBIH Y3bIHIBIFbI 29,5449
Cout KaKTarpl 2-11 TAJIBIKTBIH Y3bIHABIFbI 30,4+6,21
OH >xakrarbl | oHe 2 TaaIIbIKTapIblH KAITBIKTBIFbI 4.440,52
Cou sxaxkrarsl | jkoHE 2 TaNIIBIKTAPABIH KAIIBIKTHIFBI 4.44+0,97
OH >KaKTarbl TAJIIBIKTAP/IbIH YIITAPbI APAChIHAAFb] KAIIBIKTBIK 11,9+£2,47
CoJ1 >)KaKTarbl TAJILIBIKTAPAbIH YINTAphl apAChIHAAFbI KAIIBIKTbIK 12,2+3,19
OH >kaKTarbl HET13r1 MeH 2-1 TAJIIBIKTBIH aPAChIHAFbI OYPHIII 43,4+6,48
Cout JkaKTarbl HET13r1 MEH 2-1111 TAJIIIBIKTBIH apachlHAAFb! Oy phIII 47,8+6,8

7 xecteci OOHBIHINIA Kapa TePEK aralllbIHbIH OpTalla KBAaIPaTThIK AybITKY Kejecimei
Oonnbl: eH ToMeH +0,52, eH xkorapbl 6,48 MM,
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Kecre 8. KomimMri MaMbIpTryJ ipiKTeyIeri 3epTTeIeTiH OenriiepaiH opTama KBapaTThIK

aybITKY
benrici KBanparThIK aybITKY
OH >KaKTarbl JKambIPaK aJTaKaHbIHbIH €Hl 20+£2,54
CoJ1 JxaKTarbl )KaNbIpaK aJJAKAHBIHBIH €HI 19,6+3.24
OH KaKTarbl 2-1111 TAJTIIBIKTBIH Y3bIHIBIFBI 24.7£5.6
Cout KaKTarpl 2-111 TAJIIBIKTBIH Y3bIHABIFbI 31,7+£7,94
OH >xakrarbl | oHe 2 TaaIIbIKTapIbIH KAIIbIKTBIFbI 7,9£1,6
Cou sxaxkrarsl | jkoHE 2 TaNIIBIKTAPABIH KAIIBIKTBIFbI 8,5£1.9
OH >KaKTarbl TAJIIIbIKTAP/IbIH YIITAPbI ApAChIHAAFb] KAIIBIKTBIK 124275
CoJ1 J)KaKTarbl TAJILIBIKTAPAbIH YINTAphl apAChIHAAFbI KAIIBbIKTbIK 12,6275
OH >kaKTarbl HET13T1 MeH 2-1111 PETTi TAIIIBIKTHIH apachlHAFbl OypPbIII 43+5,82
Cout J)xaKTarbl HET13T1 MEH 2-11I1 PETT] TAJILIBIKTHIH aPAChIHAFbI Oy PbIII 40,1+5,97

8 xecreci OOMBIHINA 1pIKTEYAETI 3epTTENeTIH OeNriepaAiH opTala KBaapaTThIK aybITKY
KeJieciield Oonabl: eH ToMeH +1,6 eH Korapbl 5,97 MM,

buonnnukarop periHme TaHmaJ FaH €Ki Typl YINiIH OpTama KBaApaTThIK AaybITKYIBIH
TOMEH MOHIH aram eTyre Oosanbl. Bysr KHUBIHTBIKTaFbl MOHAEP OpPTAIlla MOHI'E TOITAJIFAHbIH
nonennei.

Bapuauus koappunmeHTiH KonnaHy KOpIlaraH OPTaHbIH CAllaChIH KOHE aHTPOIIOTE€HAIK
(bakTopmapablH OCBl TYpPIHIH JKaNbIpaKTapblHA OCEpPIH AaHBIKTAY YIIIH (QIYKTYaLUsUIbIK
aCHMMETPUs 9MICIH KOJIJaHy MYMKIHAITIH Oaranmayra MyMKiHAIK Oepeni. Erep aramr TypiHiH
MOP(OMETPHSIIBIK CUTTATTAMACBIHBIH ©3TePTiLITIT] JKOFaphl IeHTreliHe coiikec kence (25%-nan
JKOFaphl), OJ1 OHbIH OMOMHIWKALIUS TYPl PETIHAE JKapaMCBI3IbIFbIH aHBIKTAHIbl JKOHE OHBIH
NPAKTUKAJIBIK KYH/IbUTBIFBIH TOMEHIETE1.

Kecre 9. Kapa Tepek sxanblpakTapblHbIH op Oenri yiniH Bapuanus koddduumenti

benrici Bapunauus
K03 HULIHEHTI
OH ’KaKTarbl JKambIpaK aJTaKaHbIHbIH €Hl 16,71%
CoJ1 >KaKTarbl )KaNbIPaK aJJAKAHBIHBIH €HI 15,34%
OH KaKTarbl 2-1111 PeTTi 2-101 TAIIIBIKTBIH Y3bIHIBIFBI 16,61%
CoJ sxakTarel 2-1111 PETTi 2-111 TaJIBIKThIH Y3bIHIBIFbI 20,43%
OH sxakrarbl 2-111 petTi | sxoHe 2 TaNIIBIKTapABbIH KAITBIKTHIFbI 11,82%
Cou xakrarsl 2-1mmi peTTi 1 :oHe 2 TaJIbIKTaPIbIH KAIIbIKThIFbI 22.05%
OH >KaKTarbl TAIIIBIKTAPABIH YIITAPbI APAChIHIAFbI KAITBIKTBIK 20,76%
Cout skaKTarsl TAAIBIKTAPABIH YIITAPhl aPAChIHAAFBI KAIIBIKTHIK 26,15%
OH KaKTarbl HET13r1 MEeH 2-11I1 PEeTTI TANIIBIKTBIH apaChIHIAFBl OYPbITI 14,93%
CoJ1 sxaKTarbl HeT13T1 MEH 2-1 PeTT TAIIBIKTBIH apaChIHAAFbI Oy pPhITI 14,23%

9 xecreci OofibIHIIA Kapa TEpPeK >KalbIPaKTApbIHBIH op Oenri YIIH BapHauus
koa(duimenTi keneciaelt 6onnabr: eH Tomed — 11,83%, eH xorapsl — 26,15%.



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (66). 2025 67

Kecre 10. Kopimri MaMbIpryJI >KanblpaKTapbIHBIH 9p Oenri yimiH Baprauus ko3¢ GuinueHTi

berici Bapuanms kosdduupenTi
OH >KaKTarsl )KaMbIPaK, aJAKAHBIHBIH CHI 12,70%
Con aKTarbl KanblPaK ATAKAHBIHBIH CHI 16,38%
OH >xakrarsl 2-111i PeTTi 2-1111 TATIIBIKTHH Y3bIHIBIFBI 20,44%
Comn xaKTarbl 2-11 PeTTl 2-1111 TATIIBIKTHIH Y3bIH/IBIFBI 25,05%
On >xakrarsl 2-1i perTi | skoHe 2 TaIIIbIKTAPAbIH KAIIBIKTHIFBI 20,25%
Con xaxtarsl 2-mi perTi 1 skoHE 2 TaMIIbIKTAPAbIH KAIIBIKTHIFBI 22.35%
OH >KaKTarsl TATIBIKTAP/IBIH YINTAPhl APACHIHAAFBI KAIIBIKTHIK, 22.32%
Coun »aKTarbl TAIIIBIKTAPABIH YIITAPBl APACHIHIAFHl KAIIBIKTHIK, 21,83%
OH >kaKTarbl HETI3rl MCH 2-1111 PETTI TAIIIBIKTHH apachIHAAFbl OYPHIIIT 13.53%
Coun »aKTarbl HET13r1 MCH 2-1111 PETTI TAIIIBIKTHIH aPAChIHIAFbl OyPBIIIT 14,89%

10 kecteci KomiMIi MaMbIpTyJl SKambIpaKTapbIHBIH op Oenri YUIH BapHarlus
koa(duimenTi kenecimed 6omansr: [lerpomasn kanacel colikeciHine eH ToMeH — 12,70%, ex
sorapsl — 25,05%.

TankeLiay

Ocplnaiilma, Kapa TepeK YIIiH Bapuanus kodpduuueHti kem karmaiina 25%-man
acmainpl. bynm gmereHimi3, aramThIH OCBl TYPIHIH JKambIpakTapblHA AHTPOIOTEHIIK
(akTOpIaApIbIH 9CEPIH aHBIKTAY YINiH (DIYKTyaUHMsUIbIK aCUMMETPHUS ofIicl YUIH KOJAaHyFa
6omanel. [lerponasn Kanacel OoibIHIIA FaHA Oip BapUALMSUIBIK KO3(PQPUIHEHT KOPCETKIITEH
1,15%-ra >xorapel Oonabl, anaiina Oy araliThIH OMOWHAMKATOP TYP1 PETIHAE JKaPaMCBI3IbIFbIH
Kepcerneliai. by omapapiH ©3reprimTiriHiH TOMEH ASHIeliH, JeMeK, OChI OeNrijiep MeH arall
TYPJEpiHiH OMOMHANKALINS MaKCaThIH/A MTalgaaHyFa KapaMIbUIbIFbIH KOPCETEI.

KopbIThiHABI

ITerponaBn Kajmacel YINIH KOpIIAFraH OpPTaHBIH camachl OapiblK MaifajaHbUIaThIH
TYpJiepiHeH opTypil anbiHabl. OChl ayMaFbIHIA SKOJOTHUSIIBIK KaFdaiira acep eTeTiH Oipkarap
dakropnap 6ap, onap GAYKTyaUsIIBIK ACHMMETPUS IEHI €l HIH apTybIMEH 63apa OaliTaHbICThI
00Ty BI MYMKIH.

OOnbICEIMBI3 A TAHTaTIAHBUIFAH aJIThl yPaH K€H OPHBI OpHANACKaH. TOMBIPAKTHIH, CYIBIH
JKOHE ayaHbIH PaJUalMsIIbIK JIACTAHYBI TiPl ar3ajapAa 1aMy TYPaKTBUIBIFbIHBIH TOMEHIEYiHe
OKeJyl bIKTUMAJI.

DKOJIOTHSUTBIK KayiNTiH Tarbl O1p K631 — KaTThl TYPMBICTHIK KanaelkTapabH (KTK) nypeic
OackapbuiMaybl. [Terponasn kanaceiHgarbl KTK MOTUroHs! mamManaH ThIC TOJIBIIN, NaigaNaHy
Mep3iMi asgKTanyra kakbiH. Kaiita eHney nHppaKkypbUIbIMBIHBIH JaMbIMAYbl CTHXHSUIBIK KOKBIC
yHiHzainepiHig kebetoine ceOen Oonnbl. Bynm Kopimaran opTara aHTPONOT€HIIK KbICHIMIbI
apTTHIPBIN, OMOJNIOTUSIIBIK HHANKATOPJIAP aPKbUIBI OJILISHETIH JaMy aHOMAJIMsUIapbIH KeOeHTyi
MYMKIH.

CoHpaii-ak, eHIpAe Kopi3 JKYHeJepiHiH TO3ybl XOHE Ta3apTy KYPbUIbICTAPBIHBIH
xKeTicrieyuiir: Maceneci otkip Typ. Cy 3KoXyieciHiH Oy3bUTybl MEH JIAaCTayIIbl 3aTTapIbIH
JKUHAKTAJYBI (PITYKTYaLUSIIBIK ACHMMETPHUS IEHI€HiH apTTBIPYhI BIKTUMAJL.

ITerponasn kamacel OOHBIHIIA aTMOc(epanblK ayaga KYKIPTCYTErl IIOFbIPJIAHYbIHBIH
JKoFapbuIaysl Oaiikanaael. Herisri macray kest — «Kpbunkap cy» XKIIC-re THecisi cCapKbIHABI
cy ckmHakrtarbim [8]. Bynm XMMHANBIK JNacTaHy ar3ajapra MyTareHAlK ocep €Tyl MYMKIiH,
HOTH)KECIHIE CUMMeTPHsi Oy3bUTBICTaphI OaiiKatasbl.

Ocpuraiimma, CKO-marbl pamuanisuiblk, XUMESUIBIK JKOHE TYPMBICTBIK —JIACTaHY
dbakTopnapsl QIYKTyauHsIIbIK ACUMMETPHUSHBI 3€PTTEY apKbUIbI Tipl OpPraHU3MIEPIIH Aamy
TYPAKTBUIBIFbIHA 9CEP €TETiH SKOJOTHSIIBIK CTPECC NEeHreliH Oaramayra MyMKiHAIK Oepeni.
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Abstract

The integration of translanguaging in foreign language learning has gained increasing attention as an
effective strategy for developing bilingual and multilingual communicative competence. In Azerbaijani as a
Foreign Language (AFL) and English as a Foreign Language (EFL) classrooms, students often struggle to maintain
engagement and independently enhance their proficiency. This study examines how artificial intelligence,
specifically ChatGPT, and game-based learning can be self-study tools to support language acquisition through
translanguaging.

This research investigates the effectiveness of Al-driven interactive dialogue and gamified learning in
promoting translanguaging practices by analyzing student experiences in AFL and EFL settings at Odlar Yurdu
University and Baku Business University over the 2024-2025 period. The study explores how these tools facilitate
cross-linguistic connections, foster autonomous learning, and enhance students' confidence in language use.

The findings will provide insights into the pedagogical benefits of Al and gamification in language
education and offer practical recommendations for integrating these tools into AFL and EFL classrooms to
strengthen bilingual communicative competence.

Keywords: translanguaging, bilingual communicative competence, AFL and EFL classes, ChatGPT,
games.

AI J)KOHE OUBIHJIAP AFL )KOHE EFL ChIHBIIITAPBIHJIAFBI
TPAHCJIUHI'BUHT KYPAJIJAPBI PETIH/JAE
Xaaunos Pamax Xamua!”
P Osipbaiincan Tindep Vuusepcumemi, baxy, Ozipbatiscan
“Xam-xabap ywin asmop:khalilovrashad@mail.ru

Amnjarna

ler Tim# YHPSHYAE TPAHCIMHTBH3MII KOJIAHY OMIHHTBAIABI SKOHEC MYIBTHS3BIKTHI KOMMYHHKATHBTIK
KY3BIPETTITIKTI JAaMBITYAFbl THIMAI CTPATETHS PETiHAC OAapFaH CAaWbIH KbI3BIFYIIBUIBIK TYABIPBHII KEJIEI.
Anepbaitkan Tim (AFL) sxone arpimmbiH Timi (EFL) mer Timi peTiHae OKBITBIIATHIH CHIHBINTAPAA CTYACHTTEP
KoOlHECE MOTHBAIMSHBI CAKTayJa >KOHE TLIHIK JAFAbIAPBIH 63 OCTIHIIE SKETLIAIPYAC KHUBIHIABIKTApFa Tam
Oomamer. By 3eprrey kacaHael mHTCIUCKTTIH, aTanm aiitkanga ChatGPT-tiH, »oHE OHWBIH HETi3IHACTI OKBITY
QIICTEPiHIH TPAHCIMHTBU3M APKBUTHI T YHPCHY I KOIAAYFA apHAJFAH ©31HAIK OKY Kypaigaphl PeTiHAC Kajiau
KBI3MCT CTCTiHIH KAPACTHIPAIBL.

2024-2025 sxeunaapst Ognap FOpay yausepcureti MmeH baky busnec Yuusepcurerinzeri AFL »xone EFL
CTYIACHTTCPIHIH TOKIPHOCICPIH Tammail OTBIPHIN, 3CPTTCY >KACAHABI WHTCIUICKTKE HCTI3ICITCH HWHTCPAKTHBTI
JUANOT TICH OMBIH JJICMCHTTEPIH KAMTHTBHIH OKBITY OSNICTEPiHIH TPAHCIMHTBUCTUKANBIK IPAKTHKAIAPIBI
JAMBITY JAFbl THIMALIITIH 3epTTeHAL. 3epTTeyae Oy KypannapabH TUTACP apachIHIAFs! OAHIaHbICTHI HEIFAUTYFA,
CTYICHTTEPAIH 63 OCTIHIIE OKY JAaFIbIIAPBIH KAIBINTACTBHIPYFA JKOHE Tl KOJIAHYAA CCHIMIUITIH apTThIpyFa
KaJal BIKIAJ eTCTiHI KAPaCTHIPIIAIbL.
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3epTTCY HOTIKCIICPI KACAHIBI HHTCUICKT TICH OMBIH OMICTCPIHIH IICT TLTIH OKBITYIAFHl TICIATOTHKATIBIK
ApTHIKIIBUIBIKTAPBIH aHbIKTayFa keMekrecin, AFL >xone EFL chiHbImTaphiHaa OMIHHTBAIABI KOMMYHHKATHBTIK
KY3BIPETTITIKTI JAMBITYFa apHAIFAH MPAKTHKAJIBIK YCHIHBICTAP YCHIHATHIH OOJAIbI.

KinT ce3aep: TpaHCIMHTBHHT, KOCTIIII KOMMYHHKATHBTIK Ky3bIperTimik, AFL >xone EFL cabakrapsr,
ChatGPT, oftemaap.

NN U UTPbl KAK HHCTPYMEHTbBI TPAHCJIUHI'BU3MA B KJIACCAX
A3EPBAMI)KAHCKOI'O KAK HHOCTPAHHOTI'O (AFL) M AHTJIMIICKOI'O KAK
NMHOCTPAHHOTI'O (EFL)

Xanunos Pamaa Famua!”

I Asepbaiioncanckuii Yuueepcumem Szvixos, baxy, Azepbaiioncan
*Aemop ons koppecnondenyuu: khalilovrashad@mail.ru

AHHOTATIAS

WHTerpanus TpaHCIHHTBH3MA B H3Y4YCHHC HHOCTPAHHBIX SI3BIKOB IIPHBICKACT BCE OOBINEC BHUMAHUS KAk
3(peKTUBHAS CTPATETHA PA3BUTHS OWIMHTBAILHOM M MYJIbTHI3BIKOBOH KOMMYHHKATHBHOH KOMIICTCHIHHU. B
KJIaccax azepOalmKaHCKOTO Kak HHOCTPAaHHOTO (AFL) m arrmmiickoro kak maHOCTpaHHOTO (EFL) CTYACHTHI HacTo
CTAJIKMBAIOTCA C TPYAHOCTAMHE B HOAICP/KAHUH MOTHBAIMH M CAMOCTOATEIBHOM MOBBINICHUH YPOBHA BIIAACHUA
S3BIKOM. B TaHHOM HCCIICTOBAHHA PACCMATPHBACTCS, KAK HCKYCCTBCHHBIH HHTCIDICKT, B YacTHOCTH ChatGPT, u
HUTPOBBIC METOABI OOYYEHHS MOTYT CIYKHTh HHCTPYMCHTAMH CAMOCTOSITCIPHOTO H3YUCHHS SI3bIKA YEpe3
TPAHCIMHIBH3M.

Anammupyst ombir ctyaeHtoB AFL m EFL B Ommap HOpay Vaueepcurere m bakuwHckom busnec-
Yuusepcurere B 2024-2025 roaax, HCCIeA0BaHUE OLCHUBACT 3P PEeKTHBHOCTh HHTEPAKTUBHOTO Auanora ¢ U u
reiMH(UIMPOBAHHOTO OOYHUCHUS B MOJACPKKE TPAHCIMHIBUCTHUICCKUX MPAKTHK. B padoTe m3ydaeTcs, KakuM
00pazoM 3TH HHCTPYMEHTHI CIIOCOOCTBYIOT YCTAHOBJICHHIO MCKBA3BIKOBBIX CBS3CH, PA3BHTHIO aBTOHOMHOTO
0OYYCHHS U TIOBBIIICHAIO YBEPEHHOCTH CTY/ICHTOB B UCIIOJIb30BAHUH S3bIKA.

PesyapTraTel HCCICIOBAHMA MPEAOCTABAT LCHHBIC [JAHHBIC O MEAATOTMYCCKUX HPEHMYIIECTBAX
HUCKYCCTBEHHOTO HHTCIUICKTa WM TeHMH(UKarmu B OOYUCHHH SI3BIKAM, a TAKKE IPEJIOKAT INPAKTHUCCKHC
pekoMeHanuy o mxX mHTErparmy B knacchl AFL m EFL amst pa3BuTws OMIMHTBAIBHOM KOMMYHHKATHBHOH
KOMIETCHIIHH.

KiroueBbie c10Ba: TPAHCIMHTBH3M, JBYS3bIMHAS KOMMYHHKATHBHAS KoMieTeHus1, kiaccsl AFL u EFL,
ChatGPT, urpsr

Introduction

Research question 1: What knowledge and skills do Foreign language teachers need to
master in-depth for improving language learners' BCC skills?

Research question 2: What is the best way to manage the audience?

When answering the questions about the knowledge and skills foreign language teachers
need to master to improve language learners' Bilingual Communicative Competence (BCC)
skills, we can refer to Jim Cummins' (2017) study, which examines theoretical concerns and
empirical research related to instructional language use in bilingual and second-language (L2)
teaching programs [1, 2]. The majority of the time, monolingual instructional presumptions that
see languages as distinct and autonomous still form the foundation of language learning. A
common definition of optimal instructional practice is the employment of the target language
exclusively, with little to no reference to the home or dominant language of the students.
Contrary to popular belief, a wealth of studies demonstrates that literacy-related skills transfer
across languages as learning advances and that languages interact dynamically during the
learning process. Bilingual/multilingual education offers a wealth of chances for improving
students' L1 and L2 proficiency when we break free from the assumptions of monolingual
instruction. A vast array of options for improving students' L1 and L2 proficiency through
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bilingual and multilingual teaching practices that recognize and actively support cross-language
transfer arise when we break free from the preconceptions associated with monolingual
instruction [3, 4].

Carson, J. E., et.al. 1990, in his study reported the first language and second language
reading and writing abilities of adult ESL learners to determine the relationships across
languages (L1 and L2) and modalities (reading and writing) in the acquisition of L2 literacy
skills [5]. Specifically, we investigated relationships (a) between literacy skills in a first
language and literacy development in a second language (i.e., between reading in L1 and L2,
and between writing in L1 and L2), and (b) between reading and writing in L1 and L2 (i.e,,
between reading and writing in L1, and between reading and writing in L2). In his research
work he investigated Chinese and Japanese ESL students in academic contexts required to
finish a close passage and write an essay in both of their native tongues. The findings show that
whereas reading abilities can be transferred between languages, the pattern of this transfer
differs for each of the two language groups. Furthermore, data suggests that the link between
reading and writing skills difters for the two language groups and that reading ability transfers
more readily from L1 to L2 than writing ability. These findings imply that L2 literacy growth
is a complicated phenomenon for adult learners of second languages who are already literate.
This phenomenon involves factors including L2 language competency, educational background
(both first and second language), and cultural literacy practices that could be connected to
various L2 patterns of L2 literacy acquisition [6, 7].

When addressing the question of the best way to manage an audience, we find that foreign
language teachers should read extensively and stay up to date with current events. Reading is
essential because even the smallest piece of information might become relevant in the future.
This responsibility should be taken seriously.

At times, when I go without reading for a while or become less attentive in this regard, I
can sense the impact in the classroom. I find myself thinking, If only I had learned this earlier,
if only I had prepared better, I wouldn't be facing this situation now.

A new teacher aspiring to teach foreign languages must fully recognize that, beyond their
private life, they also have a professional presence that demands appropriate conduct.
Maintaining their professional status is essential not only within their workplace but also in
broader social contexts, including digital platforms and social networks [8, 9, 10].

If we look at the study of Sadikoglu, S., et al. 2022 "What can happen if the student does
not trust the teacher, and to assess the role of information technologies and games in teaching
foreign languages" as how children naturally acquire their mother tongue, we will see that the
role of toys and games is important in their lives [11]. Family psychologists studied the impact
of toys and games on children's development and stated that the game is the meaning of life for
every child. Just as adults are busy with something from the time they wake up in the morning
until they go to bed at night. Everyone is engaged in any work that suits their specialty and life.
For example, like everyone else's work, such as housework, outside work, office work, at
school, teachers and doctors, children do not speak involuntarily, their speech is not yet
developed and they are unable to express themselves. Students' learning of a foreign language
can be compared with them. Toys and games are an integral part of children. Until the age of
12, children see some games as a mechanism for self-calming, self-expression, confirmation,
and analysis. Sometimes adults and parents seem to get annoyed by children's play. But one
thing should be noted we can express our words to each other, and we can clearly understand
our thoughts and attitudes. But children do these things through play, of course, choosing the
right playmate is very important here. And the best case may be that the first playmate is the
child's parent. Unfortunately, sometimes parents don't do this, while the child can communicate
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well with the parent when the first playmate is the child's parent. A child who doesn't play and
doesn't use toys can have good relationships with his friends and his speech will develop well.
Otherwise, the child will become a closed person. A child who plays games with his parents
and uses toys grows up with creativity, communication, and common sense.

Materials and Methods

In this research, we employed a combination of Al-driven tools and game-based activities
to enhance BCC (Basic Communicative Competence) skills among both teachers and students.
Our primary methodology involved integrating ChatGPT and interactive language games into
self-study sessions to analyze their effectiveness in fostering translanguaging practices.

To collect data, we conducted pre- and post-study assessments to measure participants'
progress in BCC skills. Participants engaged in structured Al-assisted dialogues, where they
interacted with ChatGPT to practice real-life conversational scenarios. We also introduced
game-based learning sessions, incorporating vocabulary-building, role-playing, and problem-
solving activities to assess how gamification impacts language retention and engagement.

Additionally, qualitative data was gathered through surveys and reflective journals, where
participants shared their experiences, challenges, and perceived benefits of using Al and games
in self-directed learning. The collected data was then analyzed using comparative analysis
techniques to identify patterns of improvement in translanguaging practices and communicative
competence.

ChatGPT could enhance teaching and learning:

Information technologies have an important role in the modern education system. With
the use of artificial intelligence, it is possible to ensure that self-education is lifelong. Foreign
language teachers must fully master information technology skills. Chatgpt can be considered
the main tool for developing self-education in modern times.

1. Personalized Learning Experience:

- Adaptive Responses: ChatGPT can provide personalized feedback and responses to
students' questions, helping them understand complex concepts at their own pace. This
personalized attention can foster a sense of connection and support, enhancing the teacher-
student relationship.

- Individualized Support: By using ChatGPT for self-study, students can receive extra
practice outside of classroom hours, allowing teachers to focus more on relationship-building
during class time.

2. Interactive and Engaging Content:

- Gamification: Incorporating language games into ChatGPT's responses can make
learning more engaging. For example, vocabulary games, sentence-building challenges, or
interactive quizzes can make language practice fun and less intimidating.

- Cultural Games: Games that involve cultural aspects of the language being learned can
help students connect more deeply with the material, enhancing their motivation and
engagement.

3. Facilitating Communication:

- Language Practice: ChatGPT can simulate conversations in the target language,
providing students with a safe environment to practice speaking and listening skills. This can
reduce anxiety and build confidence, which strengthens the overall teacher-student dynamic.

- Peer Interaction: Teachers can use ChatGPT to facilitate group activities where students
interact with each other in the target language, encouraging collaboration and communication.
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4, Supplementary Learning Tool:

- Homework Help: ChatGPT can assist students with homework, providing explanations
and hints that reinforce classroom learning. This can free up time during class for more
interactive and relational activities.

- Resource Accessibility: Teachers can use ChatGPT to provide students with additional
resources such as reading materials, listening exercises, or interactive games that complement
the lessons.

5. Feedback and Reflection:

- Instant Feedback: Immediate feedback from ChatGPT on exercises and games can help
students correct mistakes on the spot, reinforcing learning and reducing frustration. This can
make the learning experience more positive, contributing to a better relationship with the
teacher.

- Reflection Tools: ChatGPT can guide students through reflective exercises, helping
them understand their progress and areas that need improvement. This can enhance their self-
awareness and motivation.

6. Enhanced Engagement through Games:

- Role-playing games: These can immerse students in real-life scenarios where they use
the target language, making learning practical and fun. ChatGPT can create customized role-
play scenarios based on the students' interests.

- Language Puzzles and Challenges: Word puzzles, crosswords, and other language-based
challenges can be integrated into lessons via ChatGPT, providing a fun way for students to
practice language skills.

Results and Discussions

Study Participants and Context

The study was conducted during the Autumn 2024 semester with students from
Foundation 5 and 10 at Odlar Yurdu University and T21 translation group students from Baku
Business University. A total of 80 students (40 students from Odlar Yurdu University and 40
students from Baku Business University), aged 18 to 46 years, participated in the experiment.
These students were learning English as a foreign language (EFL) and Azerbaijani as a foreign
language (AFL). The primary objective of the study was to examine the impact of Al-driven
tools and game-based activities on the development of Bilingual Communicative Competence
(BCC) skills and translanguaging practices.

Research Methodology

The study followed a two-phase experimental design, consisting of"

1. Pre-test Assessment:

- At the beginning of the study, students completed a BCC assessment, which included
oral and written communication tasks.

- A self-evaluation survey was conducted to measure students' confidence in using
English and Azerbaijani and their attitudes toward Al-driven tools and game-based learning.

2. Implementation of Al and Game-Based Learning Activities:

- Over 4 weeks, students participated in structured learning activities incorporating
ChatGPT and various gamified exercises.

- The key game-based learning strategies were used:

- Role-playing games: Students simulated real-life situations (e.g., job interviews, travel
dialogues).

- Language quests: Teams solved challenges using English and Azerbaijani, encouraging
collaboration.
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- Competitive quizzes: Students answered language-related questions and received
rewards for accuracy.

3. Post-test Assessment and Evaluation:

- At the end of the study, students completed a post-test with the same BCC assessment
criteria.

- A follow-up self-evaluation survey was conducted to compare their confidence levels
before and after the intervention.

- Qualitative feedback was collected through structured interviews to assess students'
perceptions of the effectiveness of Al-driven tools such as Chatgpt and gamification.

Findings and Analysis

The study revealed several key findings:

- Improvement in BCC skills: Post-test results showed an average of 70% increase in
students' communicative competence compared to the pre-test.

- Enhanced confidence in language use: 70% of students reported feeling more
comfortable engaging in conversations in English and Azerbaijani.

- High engagement levels: According to survey results, 70% of students found game-
based learning more motivating than traditional methods.

- Role of translanguaging: Students effectively used their native language to grasp
complex concepts before transitioning into English and Azerbaijani during interactive
activities.

Conclusion

The findings suggest that the integration of Al-driven tools and gamification significantly
enhances students' motivation, engagement, and communicative competence in English and
Azerbaijani. The study also highlights the importance of translanguaging in facilitating
language acquisition, allowing students to bridge their understanding before fully immersing
themselves in English and Azerbaijani communication.
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THE INDIVIDUAL APPROACH IN TEACHING A FOREIGN LANGUAGE
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Abstract

The article considers the need for an individual approach in teaching a foreign language, taking into account
the modalities of students’ perception. The effectiveness of the educational process increases significantly if we
rely on knowledge about the leading channel of information perception for each student. The focus is on sensory
systems — visual, auditory, kinesthetic — that determine how a student receives and processes information.

The results of the study show that an individual approach to teaching a foreign language contributes to a
deeper assimilation of language material, an increase in motivation, and independence of students.

Thus, taking into account the modalities of perception when teaching a foreign language makes it possible
to improve the quality of education, activate the cognitive activity of students, and create conditions for more
productive and conscious assimilation of language knowledge.

Keywords: individual approach, foreign language teaching, information perception, visual learners,
kinesthetic learners, language competency.

HIET TUIIH OKBITYJAT' Bl )KEKE TOCLI
Paxmerosa III.C.1"
*«Manaw Kosvibaes amvinoassr Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponasn, Kazakcman
“Xam-xabap ywin asmop: Rakhmetova_Shnar@mail.ru

Anjarna

Maxkanaza CTyACHTTEPAIH KaObUIAay MOJANBAINITIH €CKEPEe OTBIPHIN, INET TUIH OKBITYJAa >KEKE
KO3KAPACTHIH KAKCTTIMIr KAapacTHIPBLIAARL. OpOip CTYACHTTIH aKMaparThl KAOBLUIAAYIBIH JKCTCKIN APHACKHI
Typaisl OliMre CyHeHe OTBIPHIIL, OLTiM Oepy MPOLECiHIH THIMILTITI eadyip apTraasl. CTYACHTTIH aKIapaTThl Kaltak
KAOBUITANTHIHBIH JKOHC OHICHTIHIH AHBIKTAHTBIH CCHCOPIBIK OKYHCICPTEC — BH3YAIABL, AayAHAJIIBL,
KHHECTETHKABIK JKYHeIepre Ha3ap ayaapblia/sl.

3epTTey HOTIDKENEPl INET TIMH OKBITYJAFbl JKCKE KO3KAapac TIIAIK MATepPHATIbI TEPEHIPEK HIrepyre,
CTYICHTTEPAIH BIHTACHI MCH TOYEJICI3AITiHIH APTYBIHA BIKIAJ ETCTIHIH KOPCETE .

OcpLnaifma, mieT TIMH OKBITY Ke3iHAe KaObLimay MOAANbIUTIKTEPIH ecKepy OiTiM CcamachH apTTHIPYFA,
CTYICHTTEPAIH TAHBIM/BIK OCICEHALTITIH apTTHIPYFa >KOHE TUTAIK O1IIMII HEFYPIIBIM OHIMII JKOHE CAHABI TYPAC
HTCPYTE KAFIAH sKacayFa MyMKIHIIK Oepeni.

KinT ce3aep: »keke ke3Kapac, IIET TLTIH OKBITY, aKMApaTThl KAOBLIAAY, KOPHEKUIKTEP, KHHECTETUKTED,
TITIIK KY3bIPETTLIIK.

VWHIAUBUAYAJIBHBIA IOAXO/I IPU OBYYEHUHA HHOCTPAHHOMY SI3BIKY
Paxmerosa LI.C."
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesay
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu: Rakhmetova Shnar@mail.ru

AHHOTATIAS
B crarbe paccmarpuBacTCs HEOOXOAUMOCTh HMHIMBHAYAIBHOTO IOJX0JA B OOYYCHHHM HHOCTPAHHOMY
SI3BIKY C YYETOM MOJAIBHOCTEH BOCHPHATHSA CTYJCHTOB. J((PEKTHBHOCTh OOpa30BaTEIBHOTO IIpOIECCa
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3HAYUTCIIBHO BO3PACTACT, ©CJIM OMUPATHCS HA 3HAHUS O BEAYIICM KAHAJIC BOCTIPHATHS HH(POPMAIMH Y KAXKIOTO
ctyaeHTa. OCHOBHOC BHHMAHUC YACTIACTCA CCHCOPHBIM CHCTEMAM — BH3YAJIbHOM, Ay THATBHOM, KHHECTCTHICSCKOH,
KOTOPBIC OMPEACIIIOT, KaK CTYACHT MOIyIacT B 00padaThIBacT HH(POPMALIHIO.

PeSle])TaTI)I HCCICAOBAHNWA ITOKA3BIBAKOT, YTO HHZ[HBHZ[yaHBHBIfI noaxoa mpu o6yquI/m HHOCTPAHHOMY
S3BIKY  CHOCOOCTBYCT ©Oo0jee TIyOOKOMY VCBOCHHEO S3BIKOBOTO MATCpHATa, POCTY MOTHBALHH H
CAMOCTOSTCIIBHOCTH CTYACHTOB.

Takum 00pa3oM, yUET MOJATHPHOCTEH BOCHIPHATHS MPH OOYUCHHH WHOCTPAHHOMY SI3BIKY IO3BOIIICT
MOBBICHTh KAYECTBO 0OPA30BAHUS, AKTUBU3HPOBATH MO3HABATCIBHYIO ICATCIBHOCTH CTYACHTOB H CO3JaTh
ycrnoBus A 0oJee mpoay KTHBHOTO H OCO3HAHHOTO YCBOCHHSA SA3BIKOBBIX 3HAHHI.

Kmiouerble ¢J10BA: HWHIWBHAYAIBHBIH MOAXOM, OOYUCHHC WHOCTPAHHOMY S3BIKY, BOCHPHATHC
I/IH(I)OpMaI.[I/II/I, BU3YyaJIbl, KHHCCTCTUKH, A3BIKOBAA KOMIICTCHITH.

Introduction

The globalization of education and communication has emphasized the importance of
mastering foreign languages, particularly English, which serves as an international medium for
academic, professional, and social interactions [1, p. 144].

In the context of today’s dynamic and adaptable social practices, the significance of
individualized instruction increases markedly. It allows learners to acquire sophisticated skills
in autonomous study and to take active roles in shaping their educational paths. The demands
of contemporary scientific and technological progress necessitate that higher education
processes take into account the wide-ranging social, professional, personal, age-related, gender-
based, and psychological characteristics of students [2, p. 86].

Foreign language teaching that fails to accommodate individual learner characteristics
often proves ineffective. The concept of individual perceptual models — how individuals
process sensory information — suggests the presence of diverse perceptual modalities or
representative systems. In psychological and physiological discourse, “modality” refers to a
particular sensory system and is employed to classify or describe sensations, stimuli, signals,
information, and receptors. The primary channels through which information is received are
vision, hearing, touch, taste, and smell. Among these, the most significant for educational
purposes are the visual, auditory, and kinesthetic modalities.

Learners are typically categorized into three types: visual learners, auditory learners, and
kinesthetic learners. Internally, individuals process information through four principal
representative systems: visual (images), auditory (sounds), kinesthetic (sensations), and digital
(internal verbalization). A representative system, derived from the Latin representation
meaning “reproduction,” enables individuals to access and reproduce internal experiences [3,
pp. 341-348].

Methods

This study is grounded in a methodological framework that includes theoretical analysis
of academic literature, synthesis of empirical data, practical experience in foreign language
instruction, and application of S. Yefremtsev’s diagnostic method “The Leading Channel of
Information Perception” [4, p. 175].

Identifying the predominant perceptual channel and selecting the most appropriate
instructional methods allow educators to implement more effective pedagogical strategies. A
clear understanding of a student’s preferred perception modality enables the teacher to
significantly enhance instructional efficacy. A multisensory approach to teaching supports the
design of lesson plans that actively engage each student’s leading sensory channel. Although
this requires additional effort from the teacher, it markedly boosts students’ self-confidence,
motivation, and personal development.
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The Wilcoxon signed-rank test is a non-parametric rank test for statistical hypothesis
testing used either to test the location of a population based on a sample of data, or to compare
the locations of two populations using two matched samples [5, p. 350].

Results and Discussion

Some learners experience difficulties participating fully in group activities due to
instructional strategies that are misaligned with their individual learning preferences. Such
mismatches often stem from differences in dominant perceptual modalities.

American psychologists K. Rogers, Betty Lou Livet, S. Stringer, and G. Dale identified
three primary perceptual learner types:

- Auditory learners;

- Visual learners;

- Kinesthetic learners [6, pp. 35-37].

Auditory learners excel when they receive verbal input and are particularly adept at
processing spoken information. Visual learners comprehend material more effectively through
visual observation and demonstration. Kinesthetic learners require tactile engagement, physical
movement, and emotional involvement to grasp new concepts. For this group, activities such
as role-playing are particularly effective in developing speaking skills.

The structure of instructional tasks has a direct influence on both the effectiveness of the
learning process and the acquisition of language skills. It is therefore recommended that English
language instructors employ tailored exercise sets that correspond to each student’s dominant
perceptual channel.

Identifying students’ primary sensory modalities before engaging in language skill-
building activities greatly enhances task effectiveness and the quality of learning outcomes.
The individual approach, especially in the form of personalized instruction, enables teachers to
match assignments with students’ proficiency levels, cognitive potential, and personal
attributes. These assignments encourage self-actualization and foster more efficient learning.

The individual approach should be gradually applied at all stages of learning: from
presenting new material, consolidating and developing skills to analyzing, evaluating and
developing research skills.

Educational practices adapted to individual needs promote student independence, unlock
their potential, and significantly enhance the overall effectiveness of learning. It is important
to understand the peculiarities of students’ perception. The dominant sensory channel of the
student directly affects the development of basic language skills such as reading and writing.
Teachers can improve understanding of the material by transmitting it through all channels of
perception - visual, auditory, and kinesthetic. This approach is especially effective when the
teacher and learners share a common dominant modality. However, kinesthetic teachers are
relatively rare.

Cognitive processes such as attention and memory retention vary considerably across
perceptual types [7, p. 225].

When educators are aware of a student’s perceptual orientation, they can communicate
more effectively and address issues related to discipline, communication barriers, and the
application of appropriate motivational and corrective strategies.

We assert that a comprehensive understanding of students’ perceptual characteristics
facilitates more effective differentiated instruction and underpins the development of
pedagogical techniques that correspond to individual psychophysiological profiles.

Accordingly, students enrolled in the “Foreign Language: Two Foreign Languages”
program participated in S. Yefremtsev’s diagnostic assessment “The Leading Channel of
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Information Perception.” The findings revealed that among 13 students, 7 exhibited a
kinesthetic preference, while 6 demonstrated a visual preference.

It is important to understand that the leading channel of information perception does not
change. Knowing the leading channel through which students perceive information, the teacher
can select and adapt tasks to enhance the effectiveness of foreign language teaching.

Table 1. “The leading channel of students’ information perception”

Information perception channel Number of students in the group Percentage
Kinesthetic 7 54%
Visual 6 46%
Total 13 100%

It is important to understand that the leading channel of information perception remains
unchanged. By identifying students’ leading channel of information perception, a teacher can
select and adapt tasks to enhance the effectiveness of foreign language teaching.

The impact of exercising differentiation (based on learners’ individual differences,
preferences and needs) on the educational/academic achievement of learners has long been
established as a ubiquitously espoused pedagogical axiom [8, p. 75].

In this regard, we proposed a set of tasks designed by students’ leading channel of
information perception to test the hypothesis that taking into account the leading channel of
information perception in the process of forming language competency contributes to the
effective implementation of these tasks and the acquisition of many essential skills.

To assess the effectiveness of the proposed tasks, a comparative analysis of students’
results at various stages of the experiment was carried out.

The students’ final results enrolled in the educational programme “Foreign Language:
Two Foreign Languages”, based on the diagnostics of their basic level of language competency
at the initial stage and the formation of language competency considering the leading channel
of information perception at the control stage of the experiment, are presented in Table 2.

Table 2. The results of students’ final points

Student | Final Point (max. 100) for tasks | Final Point (max. 100) for task performance
in 4 activity types at the initial | concerning the leading channel of information
stage perception at the control stage
1 78 80
2 95 99
3 72 75
4 90 93
5 69 72
6 90 93
7 65 70
8 75 80
9 87 90
10 97 99
11 74 77
12 91 95
13 84 87
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There is no need to arrange the value series in ascending order when calculating this
criterion.

Table 3. First Step in Calculating the Wilcoxon Signed-Rank Test: Subtracting Each
Individual “Before” Score from the “After” Score

Before Measurement After Measurement Difterence (t_after - Absolute
(t before) (t_after) t before) Difference
78 80 2 2
95 99 4 4
72 75 3 3
90 93 3 3
69 72 3 3
90 93 3 3
65 70 5 5
75 80 S 5
87 90 3 3
97 99 2 2
74 77 3 3
91 95 4 4
84 87 3 3

Since the matrix contains tied ranks (identical rank values) in the first row, rank
adjustment was performed. This re-ranking maintains the relational structure (greater, less than,
or equal) without altering the rank’s importance. It is also recommended not to assign ranks
higher than 1 or lower than the total number of parameters (in this case, n = 13).

Table 4. Re-Ranking of Values

Position in Ordered Series | Expert Evaluation of Factor Placement | Adjusted Ranks

1 2 1.5
2 2 1.5
3 3 6
4 3 6

5 3 6
6 3 6
7 3 6
8 3 6
9 3 6
10 4 10.5
11 4 10.5
12 5 12.5
13 5 12.5

Hypotheses

Ho: Post-experiment scores are greater than the pre-experiment scores.
H:: Post-experiment scores are less than the pre-experiment scores.
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Table 5. Hypothesis Testing

Before After Difference Absolute Rank of
(t before) (t_after) (t after -t before) | Difference Difference

78 80 2 2 1.5

95 99 4 4 10.5

72 75 3 3 6

90 93 3 3 6

69 72 3 3 6

90 93 3 3 6

65 70 5 5 12.5

75 80 5 5 12.5

87 90 3 3 6

97 99 2 2 1.5

74 77 3 3 6

91 95 4 4 10.5

84 87 3 3 6
Total 91

The total rank sum is >, =91.

To verify the accuracy of the matrix, a control sum was calculated. Since the total and

the control sum match, the ranking was performed correctly.

Now we identify the atypical (in this case, negative) directions. In the table, these
directions and their corresponding ranks are marked (visually, in color). The sum of the ranks
of these “rare” directions represents the empirical value of the Wilcoxon T statistic:

T=>Ri=0

According to the Wilcoxon critical value table for n = 13, we find:
T crit=12 (p<0.01)
T crit=21(p <0.05)
The significance zone lies to the left; indeed, if there were no “rare” (positive) directions,

the sum of their ranks would be zero.

In this case, the empirical value T emp falls within the significance zone: T emp <T _crit

(0.01).

Thus, the null hypothesis Ho is accepted. The post-experiment scores significantly exceed
the pre-experiment scores.

Conclusion

The individual approach to teaching is one of the urgent problems of teaching foreign

languages. The individual approach to teaching a foreign language is considered a complex
pedagogical phenomenon that determines the effectiveness of teaching a foreign language and
assumes an active role in the subject of educational activity.

This approach is inextricably linked with identifying each student’s strengths and
weaknesses, as well as patiently overcoming emerging difficulties by relying on their personal
resources and potential.

By identifying the student’s leading channel of information perception, educators can
significantly improve the quality of teaching. A multisensory teaching strategy allows for the
integration of various perceptual channels, ensuring inclusive access to learning for all students.
When combined with varied task formats and strategies for managing attention, individualized
instruction contributes to a more equitable and efficient educational environment. Naturally,
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the success of such instructional innovation is contingent upon targeted professional
development for educators [9].

The individual approach to teaching is one of the urgent problems of teaching foreign
languages. The individual approach to teaching a foreign language is considered a complex
pedagogical phenomenon that determines the effectiveness of teaching a foreign language and
assumes an active role in the subject of educational activity. The main condition for the
implementation of an individual approach is differentiation, which is expressed in assessing the
student’s initial language training, setting goals that are personally significant for him/her. In
addition, the individual approach to teaching a foreign language not only promotes academic
success, but also supports each student’s holistic development.

This approach recognizes the need for diversity in education, allowing for the adaptation
of instruction to these variables and thereby optimizing learning outcomes. Implementing the
individual approach to teaching a foreign language requires a systematic review of educational
priorities based on evidence, and a commitment to continuous improvement in teaching
practice.
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Abstract

The content of the article is devoted to the issucs of determining the level of formation of one of the
competencies of the continuous professional development of future teachers — readiness and ability to understand
internal resources. The relevance of the research is determined by the need to analyze the professional development
of a teacher at different levels of his formation, including the period of professional training in a university, based
on monitoring. The novelty of the study is to present the results of changes in the trajectory of the future teacher's
development of competencies for continuous professional development of the motivational and target component
during the training period. The theoretical significance of the results is based on the analysis of previous research
results, the development of criteria for the selection of monitoring tools, and the presentation of content for
monitoring the motivational and target component of the competencics for the continuous professional
development of future teachers. The practical significance is aimed at substantiating the choice of diagnostic tools
and monitoring results of the required competence. In conclusion, the article presents the results of the resecarch
work on determining the dynamics of changes in the formation of the competence of continuous professional
development «Readiness and ability to know internal resourcesy.

Keywords: higher education institution, future teacher, continuous professional development
competencies, monitoring.

BOJIAITIAK ITEJATOI'TEPAIH Y3AIKCI3 KOCIBU JAMY K¥3bIPETTLIITTHIH
MOHUTOPHUHI'T: MOTUBAINUAJIBIK-MAKCATTbBI KOMIIOHEHT
Cakaea A.H.!, Yemoganosa I'.1.2, Mykymesa C.B.!"

Axaoemux E.A. bokemoe ameindazvr Kapazanov ynusepcumemi, Kapazanowr, Kazaxcman
2«Manaw Kozvibaes amuimoazer Conmycmix Kazaxeman ynusepcumemiy KeAK
Ilemponaen, Kazaxcman
*Xam-xa6ap yutin asmop: mukushevaSsb@gmail.com

Anparna

MakagasblH Ma3MyHBI OONAmaK MYFATIMIACPIIH Y34IKCI3 KOCiOM maMy KY3BIPCTTLNITiHIH Oipi — imki
pecypcrapasl Oiayre HAaWBIHABIK MEH KAOIMCTTIMIKTIH KATBINTACY ACHTCHIH AHBIKTAY MOCCICICPIHEC apHAIFAH.
3eprTeyaiH o3ekTidiri MoHUTOpHHT Heridinae KOO skarmadblHIA KOCINTIK Jagpiay KE3CHIH Koca ajFaHnaa,
TICAATOTTHIH KAJBINTACYBIHBIH OPTYPII ACHTCHICPIHAC OHBIH KOCIOH JAMYBIHA TAIAAY KYPTi3y KKSTTiTiriMeH
AHBIKTANAABL. 3CPTTCYAiH JKAHAJABIFBI OONMAIMAK MYFATIMHIH OKY KE3CHIHAC MOTHBAIMSITBIK-MAKCATTHI
KOMITOHCHTTI Y3IIKCi3 KOCIOM MAMBITY KY3BIPETTIMTIH JAMBITY TPACKTOPHACHIHBIH ©3TePY HOTIKEICPIH
YCBIHYIAH Typangsl. HOTIWKEICPAiH TCOPHSIBIK MAHBI3ABLIBIFBI 3CPTTCYAIH ANIBIHFBI KOPBITHIHABLIAPEIH
TANgAYFa, MOHUTOPHHT KYPAILIAPBIH TAHAAY KPHTCPHIICPIH J3IpACyre *KoHE 00K MyFATIMIACPIIH V3IIKCI3
KoCiOM JaMyBbl KY3BIPETTEPIHIH MOTHBANMSIBIK-MAKCATTHl KOMIIOHCHTIHIH MOHHUTOPHHT MA3MVYHBIH YCBIHYFa
Heri3aenareH. [IpakTHKANBIK MAHBI3ABUIBIFBI THATHOCTHKAIBIK KypPaagapasl TaHAAYABl >KOHC KAKCTTI
KY3BIPCTTUTIKTIH MOHHTOPHHT HOTIDKCIICPIH HETI3ACYTe OarpITTalFaH. MaKAaTaHBIH KOPBITBIHABICHIHAA «ImIki
pecypcTapabl TaHyFa JaHBIHIBIK *KOHC KAOLICTTLTIKY Y3HIKCI3 KOCIOH maMy Ky3BIPCTTLIITIHIH KATBIITACYBIHAAFBI
O3repicTep AMHAMHUKACHH AHBIKTAY OOMBIHINA 3CPTTCY KYMBICHIHBIH KOPHITHIHIBLIAPHI KCATIPLITCH.

Kinar ce3aep: >xorapbl OKy OpHBI, O0JIAMIAK TICIATOT, Y3IIKCi3 KOCiON JaMy KY3BIPETTiITi, MOHHTOPHHT.,
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AHHOTAHS

CoaeprkaHue CTAThU TMOCBANICHO BOTPOCAM ONPCACICHHS YPOBHS COPMHPOBAHHOCTH OTHON U3
KOMIICTCHITMH HEMPEPHIBHOTO MPO(ECCHOHATBHOTO PA3BUTHS Oy Ay IIUX I€IaTr0TOB — TOTOBHOCTH U CIOCOOHOCTH
K TIO3HAHUIO BHYTPSHHHUX PECYPCOB. AKTYaIbHOCTb HCCACAOBAHMS OTPEACIBICTCS HEOOXOAUMOCTHIO IPOBEACHUS
aHamm3a mpPOo()ECCHOHAIBHOTO PA3BUTHS MEJATOTA HA PA3HBIX YPOBHAX €r0 CTAHOBICHHUS, BKJIIOYAS MEPUOT
mpo(eCCHOHAILHON TOATOTOBKH B YCJIOBHSAX BY3d, HA OCHOBC MOHHTOpWHra. HOBH3HA WCCIICIOBAHUS
3aKJFOYACTCS B TMPCACTABICHHH PE3YAbTATOB HM3MCHCHHS TPACKTOPHH Pa3BUTHS y OYAyIIEro memarora
KOMHGTGHHI/II\/’I HerepI)IBHO-HpO(I)eCCI/IOHaJ'H)HOFO Pa3BUTHA MOTHBAIIHOHHO-LICICBOIO0 KOMIIOHCHTA B IICPHOI
oOyucHus. TeOpeTHUECCKAss 3HAYMMOCTD PE3yJIbTATOB OCHOBAHA HA AHAJIH3C MPCALNICCTBYIOIIUX HTOTOB
HCCICIOBAHMS, Pa3paboTKE KPUTEPHEB OTOOpPA HMHCTPYMCHTOB MOHHTOPHHIA W MPCACTABJICHHH KOHTCHTA
MOHHUTOPHHIA MOTHBAIIHOHHO-LICICBOTO KOMIIOHCHTA KOMHGTGHHI/II\/’I HCIIPCPBIBHOTO HpO(I)eCCI/IOHaJ'IBHOFO
pa3Butusl OyAyIMuMX TEAaroroB. [IpakTHYeCKas 3HAYMMOCTh HAMPABICHA HA OOOCHOBAHHE BHIOODPA
JUATHOCTHUCCKOIO0 HHCTPYMCHTAPHA H PC3YyJIbTATOB MOHHUHTOPHHIA HCKOMOHK KOMIICTCHITHH. B zaxmodcHEH
CTAThH TPEACTABJICHBI HMTOTM HCCICAOBATCIBCKOW PabOTHI 10 ONPCACICHHIO JHHAMHKHA H3MCHCHHUI
Cc(POPMHUPOBAHHOCTH KOMIICTCHIIMH HEMPEPHIBHOTO MPOQECCHOHATLHOTO Pa3BuTHs «[ OTOBHOCTH W CLIOCOOHOCTD
K MO3HAHHIO BHYTPCHHUX PECYPCOBY.

KinoueBbie CJI0BA: BbICHICE YYCOHOC 3aBEACHHE, OyAyIMi MEAATOT, KOMICTCHIHMH HCIPEPBHIBHOTO
mPo(hCCCHOHATBFHOTO PA3BHTHS, MOHHTOPHHT.

Introduction

The concept of «monitoring» is firmly embedded in the educational environment as a
systematic observation, analysis, assessment and forecast of the state and dynamics of changes
in all aspects of the educational process, including its subjects [1]. The functional approach to
understanding monitoring, which consisted in collecting, processing, storing and distributing
educational data for scientific research or management control, in modern conditions does not
meet the requirements for an expert assessment of educational processes. It is important, in the
process of analyzing the trajectory of a teacher's professional development during the training
period, to effectively track the dynamics of the formation of their competencies and timely
identify deviations from specified requirements, it is possible to build a systematic approach
that includes such key elements as the development of a system of indicators and evaluation
criteria; multilevel diagnostics of competencies; digital tracking of progress; personalized
feedback, correction, analytics and report. Without an integrated approach, including long—
term and systematic observation, it is difficult to make an informed decision on the need for
pedagogical correction of the learning process, development and upbringing of students - future
teachers. Innovative processes in the education system, as well as the constant search for
effective ways to improve the quality of higher pedagogical education, actualize the need to
review approaches to understanding, organizing and implementing monitoring.

As previously mentioned, monitoring is carried out in relation to the subjects of the
educational process, its effectiveness ensures the determination of the quality of their main
activities, including the process of professional development of teachers. The professional
development of a teacher, passing through several stages of development, becomes a
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continuous process. And in this case, the role of monitoring is important, which allows not only
to summarize certain growth results, but also to build a strategy for the upcoming stage of
professional development.

Within the framework of this article, we will consider the trajectory of continuous
professional development of future teachers, determine the levels of formation of their
competencies during higher education based on monitoring. The goal we have defined will be
realized in the course of solving the following tasks:

- defining the foundations of previous research results;

- development of criteria for the selection of monitoring tools;

- justification of the choice of diagnostic tools;

- presentation of the research results.

The monitoring functions are interpreted by us in accordance with the definition of the
level of professional development of future teachers, their continuous professional
development:

- the information and evaluation function is to obtain data on the level of professional
development of future teachers, as well as to formulate a reasonable conclusion about the results
of their activities.;

- the gnostic function is a function related to the accumulation, analysis and
generalization of data on the professional development of future teachers.;

- the managerial and correctional functions of monitoring are the adoption of managerial
decisions based on the identification of factors that contribute to or hinder the functioning and
development of the monitoring facility. These functions also include timely adjustments, partial
changes, or corrections to the professional development process of future educators.;

- the predictive function is to formulate, based on the analysis of the data obtained,
reasonable conclusions and forecasts regarding the further professional development of future
teachers. This function allows you to anticipate possible changes, identify promising areas of
development, and take preventive measures to improve the effectiveness of the professional
development process for future teachers.

Monitoring the competencies of the continuous professional development of future
teachers is one of the tasks subordinated to the purpose of the study — the development of a
methodology for the professional training of future teachers based on the integration of subject,
pedagogical and continuous professional development competencies, the creation of an
educational environment for the management of students and graduates of the direction
«Pedagogical Sciences» professionally-oriented development. The goal takes into account the
research hypothesis: if the development of subject and pedagogical competencies, students and
graduates of higher education institutions is focused around the idea, principles, mechanisms
and tools of continuous professional development, then the professional training of future
teachers will be more targeted and functional, since the educational content of development
motivates the teaching and educating content.

Research methods

In order to effectively monitor the competencies of continuous professional development,
we analyzed the previous research results:

1. The framework of competencies of continuous professional development, which
includes three interrelated components — motivational-targeted, information-operational,
reflexive-evaluative [2], the logic of which is explained by the sequence of competence
formation in the system of continuous professional development.

2. The competence framework of continuous professional development, which provides
a structured description of the competencies of continuous professional development, taking
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into account the criteria and indicators of their manifestation in the professional activity of a
future teacher [3].

3. Portrait of a graduate of the direction of «Pedagogical Sciences», acting in the format
of a model of the expected result of professional training of future teachers in the educational
environment of the university, meeting the requirements of the State Mandatory Standard of
Higher Education of the Republic of Kazakhstan [2]. Methodological foundations of the
integration of subject, pedagogical and continuous professional development competencies into
the general structure of professional competence of a future teacher [4].

4. Updated educational programs in the field of «Pedagogical Sciences», developed
taking into account the methodology of integration of subject, pedagogical and continuous
professional development competencies [5].

5. An ecosystem of continuous professional development of a future teacher, providing
resources for continuous professional development and career and educational growth in
cooperation between internal and external stakeholders [6].

This served as the basis for the development of criteria for the selection of monitoring
tools for the competencies of continuous professional development of future teachers:

- the compliance of the monitoring tools used with the initial hypothesis and research
objectives.;

- ensuring the reliability and validity of measurement techniques;

- availability of the technical capability of automated organization of monitoring and
processing of the received data, in particular google-forms;

- comprehensive measurement of both academic and extracurricular achievements of
students;

- availability of conditions for the level interpretation of monitoring results (on a scale —
low, medium, high).

The presented criteria served as guidelines for substantiating the content of monitoring
the competencies of continuous professional development of future teachers for motivational-
targeted, information-operational and reflexive-evaluative components. Within the framework
of the problem of this article, we will present the rationale for choosing diagnostic tools and
the results of monitoring the motivational and target component in the competence format
«Readiness and ability to learn internal resources».

The monitoring of the competence «Readiness and ability to know internal resources» of
the motivational-target component was carried out in two stages. At the first stage (September
2023), the task was set to determine the initial level of formation of the designated competence.
At the second stage (March 2024), the final level of competence formation «Readiness and
ability to understand internal resources» and an assessment of changes in the motivational and
target component of the competence system for continuous professional development were
determined.

The research base was: Karaganda University named after academician E.A. Buketov.
The study involved 70 graduate students studying in the field of Pedagogical Sciences in the
educational programs «6B01101-Pedagogy and Psychology», «6B01902-Special pedagogy».
The rationale for the content and the results of monitoring the competence «Readiness and
ability to know internal resources» of the motivational-target component will be presented
further.

The results of the study

The continuity of the future teacher's self-development, starting from the period of
professional training in a university setting, is an ongoing process that requires monitoring
changes in the development of the competence of continuous professional development in
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general and the motivational and target component in particular, which is determined by the
purpose of our research presented in the article. Monitoring of the required competence of the
motivational-target component was carried out using two diagnostic techniques:

1 Diagnostics of the future teacher's ability to self-development (Maralov V.G.), which
revealed the future teacher's awareness of the importance and necessity of self-development,
which, of course, is an integral act of continuous professional development.

The methodology included 15 statements. Diagnostic statements were aimed at
identifying the ability of future teachers to self-develop, identify priority factors for continuous
professional development, and identify internal and external motivational components of
continuous professional development. The answers were coded with scores from one to five,
corresponding to the degree of the respondent's agreement with the proposed statements. The
points received were summed up. The results of 75-55 points corresponded to a high level of
self-development and, accordingly, active continuous professional development; 54-36 points
- the average level, which is characterized by the respondent's lack of a well-established system
of self-development, orientation of the ability to professional self-development to external
conditions; 35-15 points - low level, stagnation in professional development. The quantitative
monitoring results according to the diagnostic method of V.G. Maralov are presented in Table
1and Figure 1

Table 1 The level of formation of competencies for continuous professional development
«Readiness and ability to know internal resources» of the motivational and target component
(input, output monitoring)

Low level The average level High level
Competence Types of monitoring
Entrance Weekend  Entrance  Weekend  Entrance  Weekend
people (%) people (%) people (%) people (%) people (%) people (%)
Readiness
and ability to

know internal 21 (30)  10(14,3) 28 (40,00) 33 (47,14) 21 (30) 27 (38,60)
resources

For greater visualization, we present the data obtained in the form of a diagram (Figure
1.
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Figure 1 Dynamics of the levels of manifestation of the future teacher's ability
to self-development

2. The test «Assessment of the need for professional development» (Stankin M.1.) - this
test made it possible to identify the level of need for professional self-development, to trace the
dynamics of the growth of the need for professional development among students at different
stages of professional training. The practical implementation of the test consists in analyzing
the students' choice of professional development tools, which makes it possible to determine
the degree of students' desire for professional activity.

3. In accordance with the instructions, students were asked to rate their abilities in the
following activities with scores from 1to 10:

1) I want to work as a teacher, | can't imagine any other profession for myself.

2) | have the ideal of a «self-image» of a professional teacher and strive for it.

3) | constantly set and achieve goals for professional self-development.

4) They perform self-assessment of personal and professional qualities (sociability,
emotional intelligence, social activity, etc.).

5) | attend classes of professional teachers with interest during my teaching practice.

6) | read psychological and pedagogical literature with interest.

4. The scores received corresponded to the following levels:

- high: 48-60 points;

- Average: 30-47 points;

- low: less than 30 points.

5. The comparative results of the initial (input) and final (output) monitoring of the
competence «Readiness and ability to know internal resources» of the motivational-target
component are presented in Table 2 and Figure 2.

Table 2. The level of formation of competencies for continuous professional development
«Readiness and ability to know internal resources» of the motivational and target component
(input, output monitoring)

Low level The average level High level
Competence Types of monitoring

Entrance W eekend Entrance W eekend Entrance W eekend
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people (%) people (%) people (%) people (%) people (%) people (%)

Readiness and ability
to know internal
resources 24 (34,29) 11 (15,71) 28 (40,00) 34 (48,58) 18 (25,71) 25 (35,71)

50.00 % 49 A9 %

37.50 %

1 entrance
25.00 % 1 weekend

12.50 %

0,00 %
Low Average Tall

Figure 2. Dynamics of the level of formation of the competence of continuous professional
development «Willingness and ability to learn about internal resources»

The conclusions

A comparative analysis of the data obtained during monitoring using two methods shows
that their values are close, which confirms the positive growth dynamics of medium and high
levels of continuous professional development competence «Readiness and ability to
understand internal resources». The share of students with a low level of studied competence
decreased by 17,15%, the share of students with an average and high level increased by 7,86%
and 9,29%, respectively. In general, the level of readiness and ability to learn about internal
resources increased by an average of 11,43%, which confirms the hypothesis of the study.
However, at the stage of an early career in professional activity, the motivation for the
continuous professional development of novice teachers may tend to decrease [7].

So, the formed competence «Readiness and ability to know internal resources» of the
motivational-target component is determinative in the continuous professional development of
a future teacher and creates prerequisites for the education of a «self-governing» and «self-
developing» student [8], and in fact for the realization ofthe highest human needs in self-esteem
and self-actualization [9].

The main condition for the formation of motivation for future teachers to explore internal
resources and their own continuous professional development is to empower them to be a real
subject of the educational process ofthe university, to express their «voice» and personal choice
in collaboration with the teacher and other students. This is implemented through:

1 At the level of designing the educational program: integration of the basic values of
higher education in the content of the educational program, orientation to the Dublin level
descriptors, fixation ofthe pedagogical goals of the educational process according to B. Bloom's
taxonomy, the evolutionary and advanced process of developing competencies, including
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competencies of continuous professional development, as expected results of professional
training of future teachers.

2. At the level of course design: the use of a technological approach in the design of
training courses [10], the selection of course content based on the «spiral» principle [11].

3. At the level of organization and implementation of the educational process at the
university: transition to a student-centered educational paradigm, conscious choice of students
at all stages of the educational process (choice of disciplines and teachers, ways and tools to
solve educational problems).

4. This will allow the student to:

1) position yourself as a future professional,

2) be aware of the personal meaning of professional self-development;

3) be independent in the selection and use of internal resources;

4) perform self-assessment of personal and professional qualities (sociability, emotional
intelligence, social activity, etc.);

5) plan the building of a «self-image»;

6) design ways to apply knowledge for personal improvement.

In the future, the analysis of the results of monitoring the competence «Readiness and
ability to know internal resources» of the motivational-target component will become the basis
for clarifying the mechanisms of motivation for the continuous professional development of
early career teachers.

Conclusion

The conducted study of the competence «Readiness and ability to cognize internal
resources» made it possible to identify the availability of internal resources for future teachers
through the prism of their need to focus on continuous professional development. The use of
V.G. Maralov's methodology to diagnose the ability to self-develop made it possible to assess
the level of internal motivation of teachers for professional and personal growth, as well as
their degree of readiness for reflection, self-improvement and self-organization. At the same
time, the test «Assessment of the need for professional development» (M.l. Stankin) allowed
us to characterize in more detail the orientation and severity of teachers' motivation to acquire
new professional knowledge, skills and abilities.

Further research will be aimed at diagnosing the competencies of continuous professional
development of information-operational and reflexive-evaluative components.
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NPUMEHEHHUE I'MC-TEXHOJIOI' M HA YPOKAX 'EOTPA®UN
I'pososexuii H.H.
*Konneooe sxonomuxu, 6usneca u npasa KapV Kasnompeécorosa, Kapaeanoa, Kazaxcman
*Asmop ons koppecnondenyuu: ngrozovsky@mail.ru

AHHOTATIHS

Crares MOCBAIMICHA M3YUCHHUIO TIPUMCHEHHS COBPEMECHHBIX TEXHOJIOTHH U T€OMH(POPMAILIMOHHBIX CHCTEM
(TUC) na ypokax reorpaduu ¢ IeTbi0 MOBBINICHUS KauecTBa 00pazoBaHus. OCHOBHAS LENb PadOTHI — aHAJH3
MPEUMYINCCTB M BHI30BOB, CBA3AHHBIX C BHEAPESHHEM TEXHOJOTHH B 0Opa30BaTEIBHBIH IMPOLECC. 3aJa4M
HCCICIOBAHMA BKIIOYAIOT m3yueHmE Bo3MOKHOCTEH [MC nmst pasBUTHA NMPOCTPAHCTBEHHOTO MBIIITICHHSL,
(hOPMHPOBAHMS AHATMTHICCKUX HABBIKOB U IIOBBIICHHS HHTEPECA yUamuxcs K npeamery. Pabora peamm3osana
C WCIOJB30BAHUEM KOMOWHAIMH TCOPETHUYCCKUX M IMIHPUUCCKUX METOJOB, BKIIFOYAS reOMH()OPMAIMOHHBIH
moaxoa, anamms npunokeHui (Merge Cube, Star Walk 2, Solar Walk) u mporpamm (ArcGIS, QGIS, Google Earth,
National Geographic MapMaker). Oco0o¢ BHHMAHHC YICICHO HMHTCPAKTHBHBIM METOJAM, TAKHM KAK
BHPTYalbHAd W JOMOJHCHHAS PEATbHOCTh, WHTCPAKTUBHBIC KAapThl H MOJCIHMPOBAHHE TEOTpaPHICCKUX
MPOLECCOB. PacCMOTPEHBI TCXHUYCCKHE ACHCKTHI, BKJIFOYAS HCOOXOOMMOCTh CTAOWIBHOTO HWHTCPHETA H
00OpYyIOBAHUS, a TaKke OAapbEphl BHEAPCHHS: HEJOCTATOK (DMHAHCHPOBAHHS, OTPAHWYCHHBIC TCXHHUCCKHC
pecypchl U MOTPEOHOCTH B 00YUCHUH IIEJATOT0B. B pe3ynpTare JaHHOTO HCCICA0BAHI, MPHUIILTH K BBIBOJAM, UTO
I'1C genaror oOyueHHe OoJce HATILITHBIM, HHTCPAKTUBHBIM H OPHCHTHPOBAHHBIM HA MPAKTHYECKOE MMPUMECHCHHC
3HAHHUH, CTMOCOOCTBYSI HMPO(OPHUECHTAIMH WM TOATOTOBKE YYAIIHUXCS K COBPEMCHHBIM IPO(ECCHOHATBHBIM
BbI30BaM. Pexomennanmu mo padore ¢ ['MC BKIFOYAIOT TOCTEIICHHOE BHEAPCHUE TEXHOJIOTHH, HCIIOJIB30BAHHIC
OeCIIaTHBIX MPOTPAaMM U TOBBIICHAC KBATH()HKAIUH YIHTETCH.

Kmouerbie ciaoBa: recorpapusa, [MC, reomH()OPMAIMOHHBIC CHCTCMBI, HWHHOBAIMH, COBPCMCHHBIC
TEXHOJIOTHH.

I'EOT'PA®US CABAKTAPBIHJIA I'A’K TEXHOJIOT'UAJIAPBIH KOJIJAHY
I'pososckmii H.H."
* Kasmymutnyooaser KapV axonomuxa, ousmec jcone KyKuik KoA1e0uCi
Kapazanow, Kasaxcman
“Xam-xabap ywin asmop: ngrozovsky@mail.ru

Amnjarna

Makana 3aMaHay ¥ TeXHOJIOTHSIIAP/IBI )KOHE Te0aKmapatThIK xyhenepai (IAXK) reorpadms cabaxkrapeHaa
KOJIAAHYABl 3CPTTEYIC ApHANFaH, OIMM CamachlH apTTHIPY MAaKcaThIHAA. JKYMBICTBIH HETI3rI MAakKcaThl —
TEXHOJIOTHSLIAPABI O1TiM Oepy MPOIECIHE SHI13YAIH aPTHIKIIBUIBIKTAPEI MEH KUBIHABIKTAPHIH TATAAY. 3EPTTCY IiH
MmiHzgerTepiHe I'AJK-TBIH KEHICTIKTIK OHIAyAbl JAMBITY, AHATHUTUKAIBIK JAFABLIAPABI KAJBIITACTHIPY >KOHE
OKYIIBLIAPIBIH IIOHTE JCTCH KBI3BIFYIIBUIBIFBIH APTTHIPY MYMKIHIIKTEPIH 3epTTey Kipedi. KyMBIC TCOPHSLIBIK
JKOHE SMITHPHKAIBIK dICTEPAIH KOMOMHANMACHI APKLIIBI 5KY3€TEC ACHIPHLIIBL, OHbIH IMIIHAEC T€0aKIapaTTHIK TOCLI,
ronmandamapael (Merge Cube, Star Walk 2, Solar Walk) sxore 6araapnamamapast (ArcGIS, QGIS, Google Earth,
National Geographic MapMaker) Tanaay 6ap. Epexnie Ha3ap HHTCPAKTHBTI 9TICTCPTE, MBICAIIBL, BHPTY A KOHC
TOIBIKTHIPBUIFAH IUBIHABIKKA, HHTCPAKTHBTI KapTalapra >KOHE TeoTrpadrsublK IPOIECTEPAl MOJCIBACYTE
ayaapsurabl. TEXHUKAIBIK ACMEKTIICP, COHBIH IIMIHIC TYPAKThl WHTEPHET IICH >KAOMBIKTAPABIH KAKCTTIMITI,
COHZAN-aK CHIi3yAeTi KeACPTiaep: Kap>KbIIaHIbIPY IbIH >KETICTICY LTI, MEKTEY i TEXHUKAIBIK PECYPCTAp JKIHE
TIEIATOTTapABI OKBITY KAKETTLNT KapacThIPhLIABL 3epTrey HoTIkeciHae I AJK OKbITYABI HEFYpIIbIM KOPHEKI,
HHTCPAKTHBTI JKOHE O1TIMA1 MPAKTHKAIBIK KOJIIAHYFa OAFbBITTAIFAH CTCAl, OKY IIBLIAPABIH KOCiOHM OaFmapIaHysIHa
JKOHE Ka3ipri KaciOH ChIH-KAaTepiepre JaHbIHABIFBIHA BIKIA €T IETCH KOPBITHIHAbFA Kenl. [T AYK-eH sxymbIc
icTey OOMBIHIIA YCHIHBICTAPFA TEXHOJIOTHSUIAPABI KE3CH-KE3CHIMEH CHII3Y, TETiH OaraapiaManapisl maiganaHy
JKOHC MYFATIMACPIIH OUTIKTLIITIH apTTRIPY Kipeai.

Kinr ce3aep: reorpadms, ['AXK, reoakmaparThik xKyHeIep, HHHOBAIHAIAP, 3AMAHAYH TCXHOJIOTHSIAP.
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Abstract

The article is dedicated to studying the application of modern technologies and geographic information
systems (GIS) in geography lessons to enhance the quality of education. The main objective of the work is to
analyze the advantages and challenges associated with integrating technologies into the educational process. The
research objectives include exploring GIS capabilities for developing spatial thinking, fostering analytical skills,
and increasing students' interest in the subject. The study was conducted using a combination of theoretical and
empirical methods, including a geoinformational approach, analysis of applications (Merge Cube, Star Walk 2,
Solar Walk) and software (ArcGIS, QGIS, Google Earth, National Geographic MapMaker). Particular attention
was given to interactive methods such as virtual and augmented reality, interactive maps, and modeling of
geographical processes. Technical aspects, including the need for stable internet and equipment, as well as
implementation barriers — such as lack of funding, limited technical resources, and the need for teacher training —
were considered. The study concluded that GIS makes learning more visual, interactive, and focused on the
practical application of knowledge, contributing to carcer orientation and preparing students for modern
professional challenges. Recommendations for working with GIS include gradual technology implementation, the
use of free software, and enhancing teacher qualifications.

Keywords: geography, GIS, geoinformation systems, innovations, modern technologies

BBenenue

CoBpeMeHHBIE TEXHOJOTHH Wrpal0T KJIIOUEBYIO pOJIb B MOBBIIIEHHH Ka4decTBa
oOpaszoBanusi. FIx BHenpeHne crocoOCTBYET YIIYULIEHUIO B3aUMOJEHCTBUS MEXAY YUUTEIEM
U YYCHUKOM, JleJlaeT mporecc oOydeHus: 6ojee HarsiIHbIM, JOCTYITHBIM M YBJIEKATEIbHBIM.
[IpnMeHeHNe COBPEMEHHBIX TEXHOJOIMH Ha ypoKax reorpaduu maer psia NpeuMyLIeCTB:
UHTEPAKTHBHBIE METOIbl IIOMOTal0T COXPAaHATh BHHMAHHE M HHTEPEC YyYalluXcs,
00ecrneunBaOT BO3MOXKHOCTh AMCTAHLIHOHHOTO M3YYEHHUS MPOLECCOB U SBJICHHUHA MPUPOJBI,
aNanTHPYOT y4eOHBIH MPOLIECC MO TEMIT M HABBIKM Ka)KIOTO KOHKPETHOTO YYEHUKA H JIp.
OnHako, HECMOTPST Ha 3HAYUTEIIbHBIE TPEUMYIIECTBA, BHEAPEHNE TEXHOJOIHH CTAJIKHUBAETCS
c OappepamMH, TaKMMH KaK HENOCTATOK (PMHAHCHPOBAHMS, HEXBATKAa KBAIU(UIIMPOBAHHBIX
KaJIpoB M HEOOXOMUMOCTh OOYUYEHHs MpernojaBaTesieli HOBbIM MeTonaM paboTel. B maHHOM
CTaTb€ MbI paccMOTpUM Oosiee MOIPOOHO MPEUMYLIECTBA M BO3MOXKHOCTH NPUMEHEHUS
COBPEMEHHBIX TEeXHOJOrui u reomHpopmaunonnbix cucrteM (I'MC) Ha ypokax reorpadumu,
HEKOTOpbIE TEXHUYECKUE aCTIeKThI pabOThI, a TAKXKE TJIABHBIE BBI3OBbI HA MYTH K BHEIPEHUIO
WX WCTIONb30BaHus [1-5].

I'eorpadust kak LIKONBHBIA MPEIMET HWrpaeT KIIOUYEBYH pPOJb B (POPMHPOBAHUHU
MPOCTPAHCTBEHHOI'O MBIILJIEHHS], OHO TIOMOTAeT YYaI[UMCsI OPUEHTHPOBATLCS B PEATIbHOM U
abCTPaKTHOM MPOCTPAHCTBE, Pa3BUBast YMEHUS paboOTaTh C KapTaMH, MOAEISIMU OOBEKTOB U
SBJIEHUH, rpadukaMy. ITO MBIIUICHWE BAXKHO HE TOJBKO ISl TIOHUMAHUS reorpapuuecKux
NPOILIECCOB, HO U JJIsl PEIlEHUs] MPAKTHYECKUX 3a/1a4, TAKUX KaK IJIAHUPOBAaHHE MapLIPyTOB
WIA OLEHKAa MPHUPONHBIX PECYpPCOB. YPOBHH PAa3BUTHUS TNPOCTPAHCTBEHHOTO MBIIIJICHHS
BapPBUPYIOTCSI OT MPOCTOrO pPAacClo3HaBaHUs OOBEKTOB 1O MBICIEHHOTO OIEPHPOBAHUS
CIIO)KHBIMH ~ TIPOCTPAHCTBEHHBIMH  IPEACTABICHHUAMHU, YTO CIIOCOOCTBYET  Pa3BUTHIO
AHAJUTHYECKOTO TOAXOAa, HWHTErPalMM pa3jU4YHbIX 3HAHUH W Pa3BUTHS KPUTUYECKOTO
MBILLIEHUSI. AHAJIUTUYECKHUE HABBIKH, Pa3BUBAEMbIE Ha YPOKaxX reorpaduu, BKIFOYAIOT OLIEHKY
B3aUMOCBSI3€H MEXIy NPHUPOIHBIMH, COLHMAIBHBIMH H SKOHOMHUYECKHMH IPOLIECCAMH U
SBJICHMSIMA. JTO TMOMOTaeT yYaIllMMCS TOHUMAaThb IJIo0anbHble MPOOJEMBbl, Takue Kak
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M3MEHeHMe KMmaTa Umn nepeHaceneHmne, a Takke paspabarbiBaTb PeLleHns 415 yCTOMUNBOrO
pasBuTKA, Befb B MOC/MeAHMe rofbl reorpagma BcE 60/blUe CNOCOOGCTBYET BOCMUTAHUIO
3KONOrMYeCKOn N COLMaNbHOW OTBETCTBEHHOCTW, (DOPMUPYET NaTtpuoTM3M U Nt0O0Bb K
POAHOI Ky/bType, YTO OYeHb LiEHHO B 3MoXy rnobanusaumm [6-7].

MeTogb!l nccnefoBaHus

CoBpeMeHHble TEXHOIOMUM aKTUBHO TPAHCHOPMMPYIOT MPoLLecC 00yYeHUs, 1 Kak 6bl1o
CKas3aHo BblLLe, [e/1atoT ero 60/1ee MHTEPaKTUBHbLIM, AOCTYMHbLIM U 3PMEKTUBHBLIM. B npoLecce
1cCnefoBaHNs akTMBHO MCMO/b30Ba/1laCb KOMOWMHALUMSA TEOPeTUYECKUX U IMMUPUYECKNX
METO0B, BO /1aBe C reovH{OPMaLOoHHbIM. OCHOBHOM aKLEHT CAenaH Ha MpakTUYecKom
npumeHeHun TC B ob6pa3oBaTeNlbHOW Cpefe C OMopoi Ha [OCTYMHble MNpUMepbl ©
NHCTPYMEHTBI.

Mepexoas K caMUM pecypcam, B&XXHO OTMETUTb, YTO A1 paboTbl CO MHOTUMU U3 HUX
HeobX04MMO CTabW/IbHOE UHTEPHET-COeAUHEHME, CMAPTHOH WM NEPCOHasbHBIA KOMIMbIOTEP.
YUebHbIA Knacc WnuM  ayautopus  A0/DKHbl  ObITb  060pyAOBaHbl Tauy-naHensi 1160
WNHTEPaKTUBHOM [AOCKOW, OHW [06aBNAIOT HArnsagHoCTM B 00yYeHWe, MoMoras Y4uTensm
[eMOHCTPUpOBaTL MaTepuasibl, NPOBOAUTL TECTUPOBAHUSA B PeaslbHOM BPEMEHW W BOB/EKaTb
yyalmxcsi B aKTUBHOe 06CYXX€eHNE, YTO MOMOraeT pa3BmBaTh BepOa/ibHbIE HABbIKM YHaLLMXCA.

TexHonorun BupTyanbHo (VR) M gononHeHHoi peanbHOCTM (AR) 3HAUYMUTENBHO
pacLumpatoT 0bpas3oBaTe/ibHble BOSMOXHOCTU. VR Norpy>kaet y4eHUKOB B BUPTYya/ibHble 3D-
OKPY>KEHWS, HanpuMep, 419 U3y4eHnsi Kaknx-nnbo npoLeccos B reorpadun, a AR nomoraet
BM3yann3npoBaTb CMOXHble 00bEKTbI 1 npoLecchl. MprMepoM UCnonb3oBaHUs AR MOXeT
NoCNyXXuUTb npunoxeHne Merge Cube, KOTOpoe AaeT BO3MOXHOCTb B3aMMOMENCTBOBATH C
BUPTYa/IbHbIMW MOAENAMU, pPa3BMBas NPOCTPAHCTBEHHOE MbILIEHWE W YrNy6nas NoHUMaHue
CNTOXHbIX SBNIeHMIA. Ha pucyHke 1 npefcrasrneHa ofHa 3 BKagok Merge Cube, Ha KOTOpOM
npeAcTaBneHbl BapuaHTbl 3D-Mofenieid, UCMonb3yeMblX AN OObACHEHWUA reon0rMyeckoro
CTPOEHMS 3eM/IN U TEKTOHWUYECKUX MPOLEeccoB. CTOMUT OTMETUTb KPAaCOYHOCTb, AeTan3aumto
N OMHAMUYHOCTb OOBLEKTOB, C KOTOPbIMU MOXHO paboTaTb. ELMHCTBEHHBLIM MWHYCOM,
KOTOpbI yAanocb HanTK B Xofe paboTbl C AaHHbIM MPUIOXKEHWEM CTasla ero CTOMMOCTb -
nopsakom 30 gonnapos CLUA.

PucyHok 1 MpunoxeHune Merge cube

Pa3BmBasi TeMaTUKy MOOW/bHBLIX MPUIOXEHWA, CTOUT AOMONHWUTL CMUCOK TaKUMM
npunoxeHnamm Kak Star Walk 2 n Solar Walk, oHV fONONHAKOT NpoLecc 06y4eHns, no3Bonss
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yyawmmes nsydaTb aCTPOHOMMUIO U OPUEHTMPOBAHNE, KOTOPbIe TECHO CBA3aHbI C reorpaguent
N (IU3NKOW. DTU TEXHOOT MM CMOCOBCTBYIOT He TOJIbKO YCBOEHWIO MaTepuana, Ho U pa3BUTUIO
aHa/IMTUYECKOr0 MbILIEHUs, TBOPYECKOro MOAX0M4a 1 MHTepeca K y4ebHbIM npeameTam, Beflb
YUYEHVK CaM MOXET YNpaBnsTb W B3avMOLENCTBOBATb C M3y4aemMbliM OObEKTOM, B [JaHHOM
C/lyyae - KapToi 3Be34HOr0 Heba U ApYrMMM KOCMUYECKUMU OObeKTaMK. Takum 06pasom,
noAo6Hble  MPUNOXKEHUS  [denaloT  0b6pa3oBaTe/lbHbIA  Mnpouecc 6Gonee  rMOKUM 1
pe3y/bTaTMBHbLIM, afanTupys ero K noTpebHOCTAM U MHTepecam y4eHUKOoB. [Mpumep paboTbl
C NPUNOXeHNeM NpeacTaBieH Ha pucyHke 2 [8-10].

PucyHok 2. MpunoxeHue Starwalk

Hay4yHo-TexHu4yeckas pesositoLmns B XX BeKe U CTPeMUTE/IbHAA KOMNbOTepu3auus cgep
XM3HM 06LlecTBa CMOCOOCTBOBA/IM PasBUTUIO He TONbKO ObITOBbIX acnekTtoB, HO U
NPOJeCCMOHANBHOIO HaMpaB/eHNs XU3HeAeATelbHOCTM 00LLecTBa. Hanpumep, nossneHve
BO3MOXHOCTM A1 paboTbl € 6ONbWIMMU OObeMaMy AaHHbIX B KapTorpaguu, nepexon K
aBTOMAaTU3NPOBAHHOMY MPOEKTUPOBAHWIO, PeLLeHVe MNPUKIaAHbIX 3adady  Kaprtorpajuu c
MOMOLLIO MPOCTPAHCTBEHHOrO aHain3a uHgopmMauum u  T.4.  [eonHpopMaumoHHoe
KapTorpagumposaHue COPMMPOBAIOCH Ha CTbIKe reorpadum 1 MHPOPMATUKN KaK COBEPLLEHHO
HOBOE 1 paHHee He CyLLeCTBOBaBLUEE Hanpas/ieHe CNocoOHOe pellnTb Te 3adadn, KOTopble
paHee OblMM He NOL CWy, OHO NPeLCTaB/sfeT COOOM WHTErpupoBaHHYK CTPYKTYpy C
KayeCTBEHHO YHMKa/IbHbIM MOTEHLUMaIOM METOLO0B, UHCTPYMEHTOB U TEXHOOMMIA C LUMPOKNM
CMEKTPOM BO3MOXXHOCTE MHOrOCTOPOHHEr0 CUCTEMHOrO aHan3a 06beKTOB MPUPOLHOro U
NPUPOAHO-coLUManbHOro  cofepxanus.  WsHavyanbHo [TWIC  pasBMBasiMcb  Ha  OCHOBE
MH(OPMALMOHHO-NOUCKOBbIX CUCTEM U KapTorpagmyecknx 6aHKOB JaHHbIX, HO Ha [aHHbIN
MOMeHT 'IC coBpemMeHHOro MOKOSIEHNA UCMO/b3YHOT KapTorpajuyeckne matepuasibl Kak
WCTOYHMK WH(opMauMM W OfHa W3 WX 3aday - co3gaHue Kapt. [permyLLecTBo
KapTorpaupoBaHus  MPOCTPAHCTBEHHOW  MHGOpMauMM 1 COo3JaHuA  Npob6aeMHo-
OpYeHTUPOBaHHbIX MAC-NPOEKTOB 3aK/IHYaeTCa B TOM, YTO U3yyaeMble 00bEKTbI (0ObEKTDI,
3/IEMEHTbI) OKPY>XKaroLLEeN cpefbl pacCMaTPUBAOTCA B UX reorpamyeckom OKPY>KEHUK, YTO
MO3BOMIAET M3yyaTb B3aMMOCBA3N MEX[Y HUMM, BbICTPO Y TOYHO KOMOMHMPOBATL PasNyHbIE
(hparMeHTbl MHGOPMaLMU U CNYXXWUT OCHOBOW A1 KapTorpaguyeckon Mopenu ycnosuii
OKpy>KatoLLlen  cpefpl. [TeOMH(OPMALMOHHbIE CUCTEMbI  ABNAKOTCA  O6LLENPU3HAHHbBIM
CPefCcTBOM /18 MPOBeSEeHUs pas/IuHbIX UCCeAoBaTeNlbCKMX HaboLeHniA. B coBpeMeHHOM
mupe MTMC urpatoT KIHYeBYH po/b B Pa3/IMYHbIX 00/1aCTAX YeNOBEYECKOW [eATeNlbHOCTU.
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OHM  TpemoCTaBISIOT  MOLIHBIE HHCTPYMEHTBI JJII  aHAIW3a W BH3YaJIH3aLUU
NPOCTPAHCTBEHHBIX JAHHBIX, YTO MO3BOJISIET 3((EKTUBHO pelaTh MHOXKECTBO 3a7ad B
reorpaduu, TEOJOTHH, SKOJOTHH, APXHUTEKTYpe, TI'PaJOCTPOUTENBCTBE M MHOTHX JAPYIHX
obrnactsix. OnHako, passurue [ IC He orpannunBaeTcs nmpocToit kaprorpadueii. B Hactosiee
BpeMs1 HabJIF01aeTCsi MHOrooOpasne MOAXO00B K UX MCIOJIb30BAHUIO.

B obpazosannu 'MC npumeHsIoTCs B pa3IMndHbIX chepax:

1. reorpaduueckoe oOydeHHE U UCCISTOBAHUS

e BH3yamu3anus reorpaduueckux naHHbIX: ¢ nomombo [UC, ydammecs Moryt
BU3yaJIM3UpOBaTh reorpaduyeckne JaHHbE, YTO [IOMOraeT MM JIy4lle [OHHMAaTh
NPOCTPAHCTBEHHBIE B3aUMOCBSI3U U NMATTEPHBL

o anHamm3 gaHHbIX: [ MC MO3BONSIOT MPOBOANUTE aHAIHN3 PA3JIUYHBIX ACHIEKTOB, TAKUX
Kak nemorpadusi, 5KOHOMHKA, SKOJIOTHS, 4TO CIIOCOOCTBYeT Ooee TiyOOKOMY MOHMMAaHHUIO
reorpa MuECKUX SIBJICHUH.

2. obOpa3oBaTeNbHbIC IPOEKTHI U UCCIEAOBAHUS:

e TMPOEKTBl C HCIIOJB30BAHHUEM pPEaJbHBIX MAHHBIX: CTYAEHTBl MOTYT CO37aBaTh
MPOEKTHI, UCIIOJB3Ys reorpadpuveckue JaHHbIE, YTO TIOMOTaeT UM Pa3BHBATh aHAIUTHYECKHE
HaBBIKH U YIJIyOJISITh CBOM 3HAHUS O KOHKPETHBIX PErHMOHAX WJIH SIBJICHUSX.

e MyJbTHAUCHMIUIMHAPHBIE HccienoBanus: I MC mo3BONSAIOT UHTErPUPOBATH JAHHBIE
U3 Pa3HbIX O0JACTeH 3HAHUM, YTO pacIIupsieT TOPU3OHTHI 0OPa30BAHMUS.

3. ympasieHne 00pa3oBaTENbHBIMU YUPEKIESHUSIMH:

e TuraHupoBaHue wuHPpacTpykTypel: ['MC mnoMoraroT aiMHMHUCTpPALMM IOKOJ H
yHHBEPCUTETOB 3((EKTUBHO IJIAHMPOBATH pAaCIpelelieHne pPecypcoB M OLICHUBATh
noTpeOHOCTH B HHPPACTPYKTYpE.

4. 3KONMOrHuecKoe 00pa3oBaHUE:

e U3y4YeHHE U MOHUTOPHUHT NPUPOABI: ¢ ucronb3oBaHreM I MC MOXHO aHaTM3UpPOBATh
U MOHUTOPHUTb M3MEHEHMs B 3KOCHCTEMaxX, YTO MOMOraeT B MOHMMAaHMU M COXPaHEHUH
IPUPOLIBL.

5. rpamocTpouTesNbHOE 00pa3OBaHHUE:

e QHAM3 TPAAOCTPOUTENBHBIX AaHHBIX: ¢ momompio [MC MOXHO aHaMTM3UpPOBAThH
IPalOCTPOUTENbHBIE TUIAHBI, OLIEHUBATh BIUSHUE CTPOUTENBCTBA HA OKPYKAIOLIVIO CPedy U
T.JI.

Paboter @ponosoii HU. noguepkusatot 3Haunmocts I UC B 0OpazoBaHum, 0COOEHHO B
KOHTEKCTe MPHUMEHEHHS WHTePAKTUBHBIX HH(OOPMALMOHHBIX CHCTEM U OpraHU3aLuH
NPOEKTHOH AesTeTbHOCTH. OJHUM U3 KIIFOUEBBIX BBIBOAOB sIBJIsIETCs TO, yTO I UC-TexHOMOrNu
00Jaar0T 3HAUYUTENbHBIMU 00Pa30BaTEIbHBIMUA BO3MOKHOCTSIMH, CITOCOOCTBYSI OpraHU3aluu
MPOEKTHO-UCCIICOBATENBCKON AesiTenbHOCTH [11].

HHTepecHO OTMETUTD, YTO C MOMEHTA MOSIBJICHUS MIEPBbIX KOMMEPYECKUX MPOAYKTOB B
obyacti 'MMIC BO BTOpOIi MOJIOBHHE MPOLLIOTO BeKa, YHCIIO MOJb30BaTeNe U pa3paboTINKOB
I'MC nocTrosiHHO pacTteT. JTO CBUAETENBCTBYET O TOBBIMIAOINEMCS HHTEPECe K STOMU
TEXHOJIOTUH U €€ Ba)XKHOCTU B COBpeMeHHOM Mupe. basosrie mporpamMmubie npoaykTel ' IC u
uX pa3paboOTUMKN HEYKJIOHHO pAaCIIUPSIOT CBOW KPYI AEATENbHOCTH, Ipeajaras HOBBIE
(byHKIMM U HHCTPYMEHTHI, odoramas Bo3moxxHocTH [ IC. D10 nmo3BosieT npenogasaTessiM U
yuammMcs: ucnonp3oBatb [ IC Oonee 3¢pexTHBHO M amanTupoBaTh UX IMOA KOHKPETHBIE
3amaun  oOpa3oBaTenbHOro mporecca. Takum o0pa3oM, reonH(OPMALMOHHBIE CHUCTEMBbI
OTKPBIBAIOT HOBBIE TMEPCIIEKTUBBI B OOydeHMH reorpaduu, pnpejas nporecc Ooree
UHTEPAKTUBHBIM M MpPUBJIEKaTeNbHbIM. VX BHempeHue B 0Opa3oBaTesbHYI MPAKTUKY
COOTBETCTBYET COBPEMEHHBIM TPeOOBaHMUAM O0pa30BaTENbHBIX CTAHAAPTOB U CHOCOOCTBYET
MOBBIIEHUIO KauecTBa o0yueHus. Takum obpasom, MHOroodpasue noaxonos k padore ¢ TUC
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B COBPEMEHHOM MMpE OTpaXkaeT UX YHMBepCa/bHOCTb M afanTuBHOCTL. OT aHan3a AaHHbIX
[0 BuM3yanMszaumu, OT YnpaBneHWs pecypcamMu [0 CO34aHus  Creuuann3vpoBaHHbIX
npunoxxeHnini - MMC HaxofdT MpUMEHeHWe B CaMbIX pPasHbIX 06/1aCTAX YenoBeYecKoin
[edaTeNnbHOCTK, oborawjas Hawy 3HaHUA W nomorasd npuHMMaTth 60see 060CHOBAHHbLIE
peweHud. Cpeaun nonynapHeix MMC-nporpamm Beigenatotcs ArcGIS, QGIS, Google Earth n
National Geographic MapMaker, Kaxaas U3 KOTOpbIX UMEET CBOM OCOBEHHOCTN U 06n1acTu
npumeHeHuns [12].

ArcGIS oT KoMmnaHuu Esri - 3T0 NporpammHbIiA KOMMNIEKC, KOTOPbIA UCMO/b3yeTcs Ans
aHanM3a [JaHHbIX W CO3[aHWs KapT, NOAXOAMUT ANA NpPOgecCUOHaIbHOTO WCMO/b30BaHWA,
BK/IOYasA yrnpasneHue 60/bWMMU  MacCMBaMU [aHHbIX, MPOCTPAHCTBEHHbLIN aHan3 W
pa3paboTKy MHTEPaKTUBHbLIX NpunoXKeHUA. ArcGIS 0651a4aeT LUMPOKMMI BO3MOXHOCTSAMY,
TaknMun Kak 3D-Bu3yanunsaums n pabota ¢ 60nbLLIMMK 6a3amMy AaHHbIX. Ha ypokax reorpadgmm
ArcGIS MOXeT NpUMeHATLCA ANA HanncaHua LWKO/MbHbLIX NpoekTos B PHIL, AapbiH v ap. 1
HWPC Ha 6a3e Konnemkein. Ha pucyHke 3 npefcTasneH npumep paboTtbl ¢ ArcGIS B LUKObHOW
NPOEKTHOW AeATeNbHOCTM - CO3faHne KapTbl UCCeLyemMoro permonHa [13].

PucyHok 3. Pabouee okHO ArcGIS

Ewe ogHoin nHTepecHoi MTMC ans nsyyeHms B pamkax YPOKOB reorpadim MOXeT cTaTb
QGIS - ato 6ecnnaTHOe NPOrpamMHOe 06ecneveHne ¢ OTKPbITbIM UCXOAHBIM KOIOM, KOTOPOe
obecrneynBaeT AOCTYN K LUMPOKOMY CMEKTPY WHCTPYMEHTOB [AN1S aHaiM3a U BU3yasim3aumn
JaHHbIX. OHO MOAAEPKMBAET pasNnyHble (opmaTtbl [aHHbIX, BK/IKOYasA pPacTpoBble U
BeKTOpHble. QGIS aKTMBHO WCMONb3YeTCH B  aKafleMM4eCKOW W  UCCefoBaTeIbCKOM
[eAaTenlbHOCTY Bnarofapsi CBoel rmoéKOCTU M JOCTYMHOCTY.

Wcnonb3oBaHne Google Earth Ha ypokax reorpaduu npefctaBnser coboi 6Gonee
WHTYWTUBHbIA  WHCTPYMEHT 4711 M3Y4YeHUs MuUpa C  WCMOSb30BaHMEM  CMYTHUKOBbIX
1306paxkeHnin n 3D-mogeneit. OH naeanbHO NOAXOAMT A5 6a30BOr0 aHaNM3a U BU3yanusaumm
reorpauyeckux faHHoiX. Mpumepom paboTbl ¢ Google Earth moxeT cTatb u3y4eHue
pacrnpocTpaHeHNs TeX WM WHbIX NPUPOAHbIX 30H, pacyeT nowlagelt NpPOCTPaHCTBEHHbIX
06BEKTOB, NpYMep paboyero NPOCTPaHCTBA NPeACTaBNeH Ha PUCYHKE 4.
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PucyHok 4. Google Earth - Google nnaHeta 3emns

National Geographic MapMaker - 3T0 o06pa3oBate/sibHas nnatopma, KoTopas
Mo3BONAET yyalwmmca M npenojasaTensaM Co3faBaTb KapTbl C WCMO/Ib30BaHNEM [OTOBbIX
JaHHbIX. OHa MoaxoAuT AN NPOCTbIX WCCNeAoBaHW M BU3yanm3auum MHGOpPMaummn, 4To
[lenaeT ee Mnosie3HoN B y4ebHOW cpeae. DTN MHCTPYMEHTbI UTPatoT BXKHYHO POSib B Pa3/INYHbIX
oTpacnsx — OT Haykum K o06pa3oBaHUA [0 YNpaB/ieHUs pecypcaMu U TOPOACKOro
NNaHUPOBaHWSA, YTO MOXXET MOMOYb B MPOJIOPUEHTALMOHHOW paboTe Ha ypoKax reorpaguu.
Kaxabli 13 HUX MOXET ObITb afanTUpoBaH MoA OnpefefieHHble Lenu nosb3osatens, OT
6a30B0ro 06y4eHuns 4o rny6oKoro aHannsa AaHHbIX. MprMep paboyero okHa NpeAcTaBneH Ha
pucyHke 5 [14-16].

PucyHok 5. Pabouee npoctpaHcTBo National geographic mapmaker

OLHUM 13 OCHOBHbIX MHCTPYMEHTOB /1 MPenofaBaHnsa reorpaun ¢ Ucrosib30BaHUEM
TMC aBNAlTCA MHTEpaKTUBHble KapTbl. OHM MO3BOMAKT YYallMMCS BU3YaIU3MPOBaTh
reorpamyeckyto  MHMOPMaLMI0 B peasibHOM BPEMEHM, YTO 3Ha4MTeNlbHO YCUIMBaeT
HarnsgHOCTb M JOCTYNHOCTL MaTepuana. Hanpumep, € MOMOLLbIO TakuMX MnaTgopM, Kak
Google Earth Engine, LWKOMbHUKA MOryT HabntogaTb M3MEHEHUS MPUPOAHLIX OOBLEKTOB B
ONHaMWKe, TaKUX Kak TasHue NieHUKOB, MepecbiXxaHue 03ep, a TakKe CneauTtb 3a S6bIMu
ApYyrvMun  reorpaMyeckMmun npoueccamu. ICcnosfb3oBaHMe WHTEPAKTUBHbLIX KapT [aet
BO3MOXXHOCTb  yyYalllMMCA  UCCefoBaTb KOHKPETHble PEernoHbl  MWpa, aHaIM3MpoBaTb
NPUPOAHbIE KATacTPOMbI UM U3y4yaTb reorpauyeckme 0CO6eHHOCTM PasInUHbIX CTpaH. Tak,
Hanpumvep, neperas Bo BKNaAKY timelapse, y4eHVK MMeET BO3MOXHOCTb OTC/IeANTb AUHAMUKY
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M3MEHEHWIA MPUPOAHBIX YCNOBMIA 3a nocneaHne 40 neT B 060 Touke mMupa. Ha pucyHke 6
NpeACcTaB/eHO CpaBHeHWe nnowagen Apanbckoro mopsi B 1984 n 2022 rofax, AaHHHbIN
marepuan MOXeT ObITb MCMO/b30BaH MpY 06bACHEHUM TeM MO pasgenam “Kaprtorpadwus v
reouHgopmaTuka”, “Ipupogornons3oBaHne u [eoskonoruna”,  “InobanbHble NPoGEMbl
yenoseyecTsa”.

PucyHok 6. Google earth engine Timelapse - n3meHeHve ApasibCKOro Mops

Kpome Toro, N'MC npepocTaBnatoT YHUKa/IbHbIE BO3MOXXHOCTYM [/19 aHa/v3a AaHHbIX U1
MOAENNpoBaHnsA reorpauyeckmx MPOLECCOB. Yualimecs MoryT pabotaTb € 60/bLIMMK
06beMaMKM [aHHbIX, YTO MOMOraeT UM MOHATb, KaK pas/ivyHble reorpadmyeckme akTopsl
B3aMMOCBS3aHbl. Hanprmep, M3MeHeHue Kavmarta Wan faxe MporHo3vpoBaHue MpUPOAHbLIX
KaTacTpog cTaHOBATCA G0/iee MOHATHLIMW Yepe3 MOAeNMpoBaHMe ¢ ucnosb3osaHnem MMC.
ApKYM NpUMepPOM MOXET cTaTb paboTa C nomoLubio cepsucos norofpl Windy un Ventusky.
Mepekntoyasacb MeXay aKTWBHbIMU CNOAMMW, YUYWUTENlb UMEET BO3MOXHOCTb OOBACHWUTHL Y
rokasartb B JMHAMNKe MHOTMe aTMOC(EepPHbIe MpoLecchl, 0yab TO (hOPMUPOBAHME LIKIOHA NN
[BWKeHVE aTMOC(epHbIX (POHTOB. Ha pucyHke 7 npefcTaBneH CHUMOK paboyero
npocTpaHcTBa Ventusky v NPoOXoXaeHWe X0N0L4HOr0 aTMOC(epHOro (poHTa Nno TeppuTopun
KOxkHoro m LieHTpanbHoro KasaxcraHa. Ha pucyHke 8 okHo Windy n hopMupoBaHue LMKIOHa
y 6eperos CeBepHOi AMEPUKM.

PucyHoK 7. Ventusky.com - X0nofHbI aTMOC(epHbIA (hPOHT
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PucyHok 8. Windy.com - ¢opMMpoBaHMe LUKIOHa

MpakTnyeckoe wucnonb3oBaHne [MC Ha ypokax reorpaum Takxke BK/IHOYAET
pasHo06pasHble 33laHns, KOTOpble NO3BOMAKOT yHalMMCA MPUMEHUTb NOMYYeHHbIE 3HAHUA Ha
npakTuke. Ydyalmecd MOryT c034aBaTb KapTbl MPUPOAHLIX 30H MUPa, KINMaTUYECKUX
YCNOBUIA, NNOTHOCTU HaCeNeHUs UM MCNONb30BaHWSA 3eMeflb, YTO CMOCOOCTBYET HE TOJbKO
pa3BUTMIO HaBbIKOB PaboThbl ¢ MC, HO 1 yrny6i1eHHOMY NOHMMaHWIO reorpaguu. YJatumecs
MOryT aHaM31POBaTb M3MEHEHUS NaHAWamTa, TakMe Kak BbIpybKa f1ecoB, M3MEHEHNE pycen
PEK W MNOBbILLIEHNE YPOBHA MOPA. 3TO MOMOraeT yyYeHVMKaM MOHATb, KakK aHTPOMOreHHble
(hakTOpbl BAWAKOT HA MPUPOLY W Kakue MOCNeACTBUA MOXET WMETb YeoBeyecKas
LeATeNbHOCTb A1 NAHETbI.

Pe3ynbTaTbl NccneLoBaHus

Moaxoas K NpenmyLecTBam NpUMeHeHUs COBPeMEHHBIX TeXHONOorui n M’MC Ha ypokax
reorpauy, Mbl MOCTENEHHO MOHWMaeM, 4YTO MOLOGHble (OpMbl paboTbl Kyda fyuLue
NpMBMEKaloT BHMMaHWe ydalimxcs, Aenas y4vebHbId npouecc 60nee AWHAMUYHBIM U
yBnieKaTe/lbHbIM.  IHTepakTVBHbIE W BU3Yya/lbHble  3/1EMEHTbI  00y4YeHUs  MomMoratoT
LUKO/MIbHMKAM flydLle MOHATb MPOLECChbl, KOTOpPble paHblle Mbl BUAENW TONbKO Ha OGymare B
Buge Tabnuy wn rpadukoB. ITO MO3BOMSIET cAenaTb reorpauio  6onee «KMBON» U
«0CSA338eMOii», a 3HAYMT - 0onee NPUBMEKATENILHOM ANA Y4alwmxcs, OCOOEHHO B YC/OBUSX
LM(POBOIA 3MOXW. BaXkKHbIM acrekTom SBASETCA M TO, YTO WUCMO/b30BaHWE COBPEMEHHBIX
TEXHO/IOTMIA TOTOBUT Y4aLLMXCS K peasibHON NPOogeCCMOHaNIbHON feAaTeNlbHOCTH, ae paboTa ¢
[aHHbIMK, aHann3 1 ncnosb3osaHune MNAC-NHCTPYMEHTOB CTaHOBATCA HEOTHEM/IEMOM YaCTbHO
MHOIMX chep AesTeNbHOCTN, 0COOeHHO paboumx npodeccuii. MprMeHeHNe TakuX TEXHONOT I
B LLKO/IbHOM 06Y4YeHMM CnocoBCTBYET paHHel MPOOpPUEHTALMOHHON paboTe. DTO MOXET
ObITb NOME3HO AN By AyLWMX reorpados, 3KOMOroB, ypbaHUCTOB, reofesncToB, CreunaiicToB
B 0611aCTV IOTUCTUKN 1 APYTUX NPogeccuin, rae HaBblku paboTbl ¢ MC nrpatoT BaXKHYHO pofib.
Kpome TOro, npvmMeHsieMble WHHOBaLMOHHbIE TEXHOMOMMM MO3BONAKT GoNee APPEKTUBHO
M3y4aTb C/IOXKHbIE reorpauyeckme nNpoLeccbl Yepe3 mMofenmposaHue. BMecTo TOro ytobsbl
M3yyaTb TeOPeTMYECKMe KOHLENTbl 6e3 HarfsgHbIX NPUMEPOB, YYEHUKU MOryT paboTatb C
peaibHbIMN JaHHbIMW, MOAENMPYSA N3MEHEHWS KMMATa, NPUPOAHBIX NaHALA(TOB, MUATPaLU0
HaceneHus 1 apyrve reorpauyeckune ABneHns. 3T0 MO3BONSET He TO/IbKO MOBLICUTL KaYeCTBO
06y4yeHuns, HO M Pa3BUTb Y LLKO/IbHUKOB CMOCOGHOCTb K MPeACKasaHWo 1 MIaHNPOBaHWIO, a
TaKXXe CNoco6CTBYET MOHMMAHWIO MPUYMHHO-CNEACTBEHHBIX CBA3E MeXAy PasnnMyHbIMU
npoueccamu [17].

Aunckycens

Takvm 06pa3oM, NpPUMeHeHNe COBPEMEHHBIX TexHOMornii 1 MIC Ha ypokax reorpagpum
npefoCTaBNseT He TONbKO Gonee rnyboKoe M MHTePaKTMBHOE 0OyYeHWe, HO U pa3BuUBaeT y
yyalmxcs K/K4eBble HaBblKW, KOTOpble 6yAyT Nosie3Hbl UM B ByayLleM. 3TO CNOCO6CTBYET He
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TOJIbKO TIOBBIIIEHUIO KadecTBa 0OPa30BaTENIbHOTO MPOIEcca, HO U MOATOTOBKE YYEHHUKOB K
BbI30BAM COBPEMEHHOTO MHpPA, TJ€ TEXHOJOTMH W CHOCOOHOCTh paboTaTh C JaHHBIMH
CTaHOBSITCSI Bce O0Jee BaKHBIMU.

OpHUM U3 IJIaBHBIX BBI3OBOB, CTOSAILIMX HA IYTH BHEAPEHUS TEXHOJOTUH SBISETCS
HeoOxonuMocTh oOydenus: nexaroros padore ¢ I MUC. Buenpenue texHonoruii Tpedyer ot
yuuTesiell HOBBIX 3HAHUH M HaBHIKOB. MHOTHE I€Narord, OCOOEHHO B CEJbCKUX HIIH
MaJIOKOMIDIEKTHBIX ~IIKOJAX, MOTyT He o0Jjafgarb JOCTATOYHOH TOATOTOBKOW  JUIst
s¢pdexrusnoro ucnonb3oBanus [MC B yuebHom mpornecce. ITorpeOHOCTE B MOCTOSTHHOM
npodeCCUOHAIBPHOM pPa3BUTHM M OOYYEHHWH y4YuTeNell — 3TO 3HA4YMTeNbHas Mpobdiema,
MOCKOJIbKY HE BCE OOpa3oBaTeNbHBIE YUPEKAECHUS MOTYT NPEMJIOKUTh TaKUE€ KypChl MU
TpeHuHru. be3 nomkHoN nmoarorosku yuureneil npouecc unrerpaunu I'MC B ypoku Moxet
ObITh HE3(PEKTHBHBIM, HYTO, B CBOK OuUepedb, CHU)KAET BO3MOXKHBIE OOpa3OBaTENbHBIE
pesyabraTel. Takke cymmecTByeT mnpobiieMa OrpaHHMYEHHBIX TEXHHYECKHX pPECypCOB B
HEKOTOphIX MmKkosuax. COBpeMEeHHbIE TEXHOJOTHH, BKJIIOYas ucrnonb3oBanue I UC, TpebyroT
HAJIMYM MOLIHBIX KOMITBIOTEPOB M HAAEKHOrO HMHTEpHeTa. B MHOrmx o0pa3oBaTenbHBIX
YUPEKIACHUSX, OCOOCHHO B OTHAJNIEHHBIX pailOHax, TAKHE PEeCYPChl MOTYT OBbITh OTPaHUYEHBI
WIA BOBCE OTCYTCTBOBaTb. OTCYTCTBHE NOCTATOYHOH HMH(PPACTPYKTYpbl CTAHOBUTCS
ceppe3HbIM mpensitcTBUeM it 3ddextuBHOro mcnoiwp3oBanus [HMC u  gpyrux
oOpa3oBaTenbHBIX TexHONMOruil. [IpodaeMbl ¢ JOCTYIOM K COBPEMEHHBIM KOMITBIOTEPAM HITH
IUTAHIIETAaM MOTYT TIPUBECTH K HEPAaBHOMEPHOMY paclpelneleHnu0 00pa30BaTeIbHbIX
BO3MOYKHOCTEH cpenu yueHUKOB. Ele omHO#M BaXKHOM NpoOIeMOil SBJISIETCS HEJOCTATOUYHbIN
JOOCTYT K MPOTrpaMMHOMY oOecrieueHuro U uieH3usM. Muorue nporpammsl [ IC, Takue kax
ArcGIS, TpeOyroT IHIEH3HOHHBIX 3aTpaT, KOTOPbIE MOTYT OBITH HENOCTYNHBI IS
OOJBIIMHCTBA TOCYNAPCTBEHHBIX LIKOJ. HEKOTOphIe INKONBI MOTYT HCIOJIb30BATh JIMIIb
OTrpaHUYCHHBbIE BEPCHU TNPOrpaMM WM BOBCE HE HMETh BO3MOXKHOCTH IpHOOpecTH
HeoOxonumoe [10. D10 orpaHUYMBAET AOCTYN YHAIIHUXCSI K TOJTHOMY ()YHKIIMOHAJTY ITPOrpamMm
U, KaK CJIE[ICTBHE, CHIKAET Ka4yeCTBO 0Opa3oBaTeIbHOro mporecca. B HEKOTOPBIX ciydasix,
XOTSl CYLIECTBYIOT OecruiaTHble Bepcud nporpamm (Hanpumep, QGIS), ux ucnonbp3oBaHue
MOJKET MOTPeOOBaTh TOTMOIHUTENBHBIX YCHIINH JIs1 OOYYeHUsI U HACTPOWKH. Bce 3TH BBI3OBHI
IEeNaroT BHEAPEHHE TEXHOJOrni B 00pa3oBaTeNbHBIN mpolecc Oosee CIOXKHBIM U TpeOyroT
KOMIUIeKCHOro mnozaxoaa. Jns ycnmewmHoit wunterpaumu I'MC u apyrux COBpeMEHHBIX
TEXHOJIOTUH BAXHO YIEJNUTh BHHMaHUE MPOPECCHOHATBPHON TOATOTOBKE IIE€JAaroros,
YIIYYLICHNIO0 HHQPACTPYKTYPBI U 00ECTIEUEHUIO JOCTYIa K HeOOXOAMMBIM pecypcam. TobKo
NPU PELICHNH STUX MPoOIeM MOKXHO MaKCUMAJIbHO 3 (EKTHBHO UCTIOIB30BaTh BO3MOXKHOCTH
I'MC nns noBbIEeHUs Ka4ecTBa 0Opa30OBaHUSI.

I'oBopst O pekOMeHOaUMsIX /Jisl IE€Aaroros, SKEJALNX pa30aBUTh MPHUBBIYHYIO
IESITeIbHOCTh Y€M-TO HOBBIM, B IIEPBYIO Ouepenpb HyKHO 00y4arbcst ocHoBaM padore ¢ I'HC.
Hnsa ycnemnoro npumenenusi I UC B yueOHOM mporiecce y4uTeNnsiM HEOOXOIUMO MpOHTH
KypPChbI WM CEMHUHAPBI, KOTOPbIE€ IOMOTYT OCBOUTH OCHOBHbIE MHCTPYMEHTBI U BO3MO>KHOCTH
I'MC. Ha cerogHsmHUil JeHb CYLIECTBYeT MHOMKECTBO OHJIAWH-KYypCOB, BEOWHApOB H
00pa3oBaTeNbHBIX PECYpPCOB, KOTOPBIE MO3BOJIIIOT IMEAAroraM H3y4YUTh OCHOBBI PaOOThHI C
takumu nporpammami, kak QGIS nwnu ArcGIS, a Taxke ¢ [pyrumu HTHCTPyMEHTaMU, TAKUMU
kak Google Earth. Cucrematnyeckoe oOy4eHUE TMEAaroroB IO3BOJSIET TOBBICUTh X
KBaTH(PHUKAIUIO W yBepeHHOCTh B ucnonb3oBaHuu [MC Ha ypokax, 4TO CHOCOOCTBYeT
JAy4lleMy BOCHPMSITHIO 3TOrO HMHCTPYMeHTa yueHukamu. llocreneHHoe BHeapeHue
TEXHOJIOTHI Ha YPOKax TaKXe SIBJISIETCs BAXKHON peKoMeHaauueil. BHenpeHue cOBpeMeHHBIX
TEXHOJIOTUH B 0Opa3oBaTeNbHBIN MPOLECC NOJDKHO MPOUCXOAHMTH IMOCTETNIEHHO, C YYE€TOM
YPOBHs MOATOTOBKM KakK yuuTesel, Tak U ydamuxcs. HaunHaTe MOXKHO € MPOCTBIX 3a7a4d U
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WHCTPYMEHTOB, TaKUX Kak Hcronb3oBaHue (Google Earth mmm mpocThIx OHIAlH-KapT, |
MOCTENIEHHO TepexXoauTh K Ooyiee CIOXKHBIM cuctemam, TakuMm kak ArcGIS wumum QGIS.
[TocTeneHHOE BBEIEHIE TEXHOJOTHI MO3BOJISIET M30€KATh ePErpy3KH YUEHUKOB U YUUTENEH,
a TaKke JaeT BO3MOXKHOCTH aJalTHPOBATHCS K HOBBIM MeTonaM oOyuenus. Kpome Ttoro,
UCTIOJIB30BaHNE OECIIATHBIX MJM YCJIOBHO-OECIIATHBIX MPOTPAMMHBIX MPOAYKTOB MOXKET
CTaTh BAJXHOU CTpaTerueil Ui IIKOJI C OrpaHUueHHBIM OropkeToM. CyIIecTByeT MHOXKECTBO
OecIIaTHRIX TPOrpaMM U IIaTdopM, KOTOPble MOTYT 3aMEHHUTh OoJiee NOpOrHe aHAJOTH.
Hampumep, QGIS sBasiercss MomHbIM  OeCIIaTHBIM HWHCTPYMEHTOM JUisi  paboOThI ¢
reorpadpuueckumu gaHHbpIMA U THC, u ero MOXXHO HMCMONB30BaTh B Kjacce st 00yueHus
ydamuxcst 0e3 HeoOxomuMocTu TpuoOpeTaTh MOpPOrHe JIMHEH3WH. Takke MOXKHO
UCITIONB30BaTh OHJAWH-TIaTGopmbl, Takue kak Google Earth, mms paGotel ¢ kapramm u
MOJIEJISIMU. DTO MO3BOJISIET COKPATUTD PAcXO/bl LIKOJ Ha JuueHsuposanue 110, coxpansis npu
5TOM BBICOKOE KauecTBO obOpasosanus. Murerparus ITMC ¢ apyrumMu TEXHOJOTHSAMHU TaKXKe
SBJIIETCSI KJIIOUEBBIM MOMEHTOM B mpouecce oOydenus. Hampumep, wucnonb3oBaHue
UHTEPAKTHBHBIX JOCOK, IUIAHIIETOB Wi cMapTdoHOB B coueranuu ¢ ' MC-uHcTpyMEeHTAMU
MO3BOJISIET CACNIATh YPOKH 00Jiee HHTEPECHBIMHU U YBJIEKATEIbHBIMU. Y U€HUKH MOTYT padoTaTh
C KapTaMH U MOIEJSIMU KaK Ha KOMITBIOTEPaX, TaK M Ha MOOWJIBHBIX YCTPOHCTBAxX, YTO
CHOCOOCTBYET Pa3BUTHIO THOKOCTH U MOOUIIBHOCTH y4eOHOro nponecca. MIHTerpauuns pa3HbIx
TEXHOJIOTUH MMOMOTaeT yUUTENsIM pa3HooOpa3uTh (OpPMBI MOAAYN MaTepHhaa, aAejas yPOKH
OoJiee TMHAMUYHBIME M TIPUBJIEKATEIbHBIMU U YI€HUKOB. TakuM 00pa3oM, peKOMeHAauu
s yuuteneit mo BHenperuto ['MIC u texHonoruii B 00pa3oBaTeNbHBIA MPOLECC BKIIOYAIOT
oOy4eHHe W TOBBILICHHE KBAIU(UKALMH TEJaroroB, MOCTENEHHOE BHEAPEHNE TEXHOJOTHIA,
UCTIONIB30BaHUE OECIUIATHBIX MPOTPAMMHBIX NMPOAYKTOB M MHTETPALIMIO PA3HBIX TEXHOJIOTUH
s coznanus 6osee 3h(HEeKTUBHOTO M YBJIEKATELHOTO 00pa3oBaTenbHOro nponecca. Cuemyst
5TUM PEKOMEHJALMSIM, YUUTENs] MOTYT YCIEIIHO IPEOAOJETb BbI3OBBL, C KOTOPBIMU OHHU
CTAJIKUBAIOTCS, U 3HAUUTENILHO MOBBICUTH Ka4eCTBO 00yUeHus reorpaduu.
3akaouenue

B zaxmoueHue, BaXHO OTMETUTb, UTO AaKTUBHOE BHEIpPEHHE TEXHOJIOIuil B
00pa3oBaTeNbHBIA TMPOLECC OTKPHIBAET HOBBIE BO3MOXKHOCTH JJISI YYEHHUKOB, ITOBBIIIAET
uHTEpec K ydebe U IMO3BOJSIET mpernojaBaressiM Oosee 3¢ddexTuBHO mepenaBaTh 3HAHMUS.
Opnnako st yenemHoit maTerpaunu [MC w npyrux TeXHOJNOTHI HEOOXOAMMO yUHUTBIBATH
BBI3OBBL, CTOSIIIME TMepel HaMu. JTO TpeOyeT KOMIUIEKCHOIO TIOAXOAa CO CTOPOHBI
oOpa3oBaTenbHbIX yupexaeHuit, MunHucTepcTBa I[IpocBemeHuss u  OOMIECTBEHHOCTH,
HaINpaBJIEHHOTO HAa CO3JaHME YCIOBHH. AKTHBHOE BHEAPEHHE COBPEMEHHBIX TEXHOJIOTUH U
I'MC B mkonpHOE 00pa30OBaHME SBISIETCS BAKHBIM [IANOM HA MYTH K YJIYYIICHHIO KauecTBa
NPENoJaBaHMsl U MOATOTOBKE YUEHHKOB K TJIO0AIbHOW KOHKYPEHLUH, TJI€ HABBIKH PadOThI C
TaHHBIMU U reorpadUIeCKUMU CHCTEMAaMH UTPAIOT BAXKHYIO POJIb.
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2024-2025 OKY KblJbl AACBIHJIA «MEXAHUKAJIBIK TEPBEJICTEP MEH
TOJKBIHJIAP» ®U3UKA BOJIMI BOUBIHIIA TEJIATOT'MKAJIBIK
SKCIHEPUMEHT HOTU/XEJIEPIH TAJIJIAY
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Anjarna

Byn makama mexrenreri 6imim Oepy MPOIECIHAE MEXAHUKAIBIK TEPOCTICTEP MECH TOJKBIHIAPABI OKBITY
QMICTCPiHIH THIMAIMTIH 3CPTTCYTE OAFBITTAIFAH NCIATOTHKAIBIK SKCICPHMCHTTI 3CPTTCYIC ApHAIFAH.
OKCHEPHMEHT TEOPWSUIBIK OKBITY MCH MYJIBTHMCTILIIBIK PECYpCcTapAbl KOCAa aNFaHAd, ASCTYPIL JKOHE
HHHOBAIMAUIBIK TOCLIACPAlI KOMTAHIBL TeopHs MCH MpPaKTHKAHBI OipikTipyTe, COHmAN-aK opTYpii SIicTepHiH
OKYIIBIJIAPABIH MATCPHANABI HUTepyiHe ocepiH Oaramayra 0aca Ha3ap ayJapbUImbl. JKCICPHMCHT HOTHXKCICPI
OKYIIBIJIAP MPAKTHKAIBIK iC-Imapamapra OCJICCHII TapTy, TEXHOJOTHAIAPABI KOJIJAHY SKOHC JKCKC KO3Kapac
MaTepHaNIbl TEPCHIPEK KOHE Y3aK MEP3IM/Ii HTepPyTe aTapIIBIKTaH BIKIAI €TeTIHAIr H kopceTTi. COHBIMEH Oipre
TCOPIIBIK OKBITYIbl TNPAKTUKAIBIK TANChIPMANAPMEH JKOHE HAKTHI JKCIICPUMEHTTEPMEH OIpIiKTipeTiH
TEH/IECTIPIITCH TICIIIIH MAHbBI3ABUIBIFI AHBIKTAIIbL. 3EPTTCY HOTIDKENCP] (PU3NKAHBI OKBITY 9iCTEPiH 01aH Ipi
SKETITAIPY YIOIH Maiaaas! 00Ty bl MyMKIH.

Kinr ce3nep: Ilenarorukansix sxciepumenT, b)Kb, Teoprsuibik MaTepuan, My IbTHMEIUSUIIBIK MATCPHATL,
HHHOBAIHM, MCXaHUKAIBIK TCPOCITIC.

AHAJIM3 PE3VYJIBTATOB HEJATOT'HYECKOTI'O OKCIIEPUMEHTA
O PA3SJAEJNY ®U3UKHN «<MEXAHUYECKHNE KOJIEBAHUSA U BOJIHbBI»
B PAMKAX 2024-2025 YYEBHOI'O T'OJIA
Kasues III.M.!, Ycennos B.M."", lllaiimepaenosa M.A.!

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kozvibaesay
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu: buseinovi@gmail.com

AHHOTATIAS

JlaHHAS CTaThs MOCBSINCHA MCCIICIOBAHHIO IIEIATOTHHECKOTO IKCIIEPUMEHTA, HAMIPABJICHHOTO HA H3Y4YCHHC
3()()CKTHBHOCTH METOJO0B OOYUCHHSA MCXAHHYCCKHM KOJCOAHHSAM W BOJHAM B TIKOJIBHOM 00pPa30BATCIHHOM
nponecce. B OKCIICPUMCHTEC HCIIOJb30BAIUCh TPAAUIHUOHHBIC W WHHOBAIMOHHBIC TMMOAXOABI, BKJIFOYAA
TEOPETHYCCKOC OOYICHUE H MY JIbTHMEIHIHBIC pecypchl. OCHOBHOC BHUMAHHE Y ACTAIOCH HHTCTPALIHA TCOPHH H
NPAKTUKH, a TAKKC OLNCHKE BJIMAHHUA PA3JIUYIHBIX METOAOB HA YCBOCHHC MATCPHAIA YUAIIIUMHCA. PeSyJ'l]:TaTI)I
JKCIICPHMEHTA TIOKA3AJIH, YTO AKTHBHOC BOBJICUCHHE YUCHHKOB B MPAKTHUCCKYHO JCATCIBHOCTD, HCIIOIb30BAHHE
TEXHOJIOTHH W MHAWUBHIYATBHBIA MOAX0J CYIICCTBCHHO CIMOCOOCTBYOT 00 TIyOOKOMY M JOJTOBPCMCHHOMY
VCBOCHHIO Martepuana. B To ke BpeMs BBIIBICHA BaKHOCTh COATAHCHPOBAHHOTO IOAX0/A, COUCTAIOINETO
TCOPETHUYECKOE OOYYCHHE C TPAKTHYCCKHMH 3aJaHMSIMH M PCANTbHBIMH JKCIICPUMCHTAMH. Pe3yibTars
HCCIICAOBAHMSA MOTYT OBITh TOJIC3HBI U1 JATBHCHIIET0 COBSPIICHCTBOBAHMSA MCTO0B MPCTIOIABAHHS (DH3HKH.

Kiouesbie ciioBa: menaroruyecku skcrepumert, COP, TeopeTnyeckuii Marepua, MyJIbTUMEIHHHBIN
MarepHa, HHHOBAIMH, MEXaHHYCCKHE KOJICOAHH.
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ANALYSIS OF THE RESULTS OF A PEDAGOGICAL EXPERIMENT
IN THE PHYSICS SECTION «<MECHANICAL VIBRATIONS AND WAVES»
WITHIN THE FRAMEWORK OF THE 2024-2025 ACADEMIC YEAR
Kaziev Sh.M.1, Useinov B.M.!", Shaimerdenova M.A.1
"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: buseinov@gmail.com

Abstract

This article is devoted to the study of a pedagogical experiment aimed at studying the effectiveness of
teaching methods of mechanical vibrations and waves in the school educational process. The experiment used
traditional and innovative approaches, including theoretical training and multimedia resources. The main focus
was on the integration of theory and practice, as well as assessing the impact of various methods on students'
learning. The results of the experiment showed that the active involvement of students in practical activities, the
use of technology and an individual approach significantly contribute to a deeper and longer-term assimilation of
the material. At the same time, the importance of a balanced approach combining theoretical learning with
practical tasks and real experiments has been revealed. The results of the study can be useful for further
improvement of methods of teaching physics.

Keywords: pedagogical experiment, SAS, theorctical material, multimedia material, innovations,
mechanical vibrations.

Kipicne

«MexaHuKanblk TepOenicTep MeH TONKbIHAap» Oemimi OoifbiHmma ao3ipnenreH BXKb
apHalbl eAaroruKaiblK SKCIEPUMEHTTEH oTial. [lemarorukanblK 3KCIEPUMEHTTIH MaKCaThl
JKaAHAPTBUIFaH OLIiM Oepy asiChlHAa OKYLIbUIAPIBbIH (PU3MKAHBIH «MEXAHHKAJBIK TepOemicTep
MeH TOJIKbIHIap» Oenimi OofibiHIma OiliM TeHreiiH TeKcepy.

MakanaHblH MakcaTbl MeH MiHAeTTepi: bBimiM  anymemiapablH — «MEXaHUKAJIbIK
tepOernicTep MeH TONKbIHAAP» Oemimi OotibiHIna Oi1iM nerreiiin bXKb sxone TXKb Hotmkenepin
Tanmay. OmicTep, TocuUImep Hemece kaHa OuriM Oepy ToxipuOenepi Typalibl TEOPHSIIBIK
OoJokaMamapabl TeKCepy. ODKCIMEPUMEHT OKY MPOLECIHIH HAKThI sKarmaibiHma Oenrimi Oip
Ne1aroruKaIbIK TEXHOJIOT MsJIAPABIH KAHIIAJIBIKTEI THIMAL eKeHiH 3epTTey. Teopusbik Oimimi
SKCIIEPUMEHTTIK HOTIDKEIEPMEH calbICThIpy. OKyLIbIIapMEH SKCIEPUMEHT HaTI/DKenepiH
TAJKbUIAy JKOHE TepOenicTep MEH TOJNKBIHAAPABIH CHITATTaMaJapbIHbIH ©3repylHe acep €Tyl
MYMKIH Tannay. OKyIIbUIApAbIH MEXaHHUKAJbIK TepOeNicTep MEH TOJKbIHAAPIBIH HETi3ri
YFBIMJIAPbIH KAHIIAJBIKTHI JKaKChl MEHTE€preHIH Oaranay.

MakanaHblH ©3eKTiir: «MeXxaHUKalbIK TepOenicTep MEH TOJKbIHAAp» (pusnkanarsl
HeTi3T1 yFeIMIapasiH Oipi 6onbin Tadbutansl. MekrenTeri O11iM Gepy asicbiHna OYJ1 TaKbIPbIIT
OKYIIbUTAPIbIH KaObLUIAAybl MEH Wrepyl KUBIH TaKbIPBINTAPABIH Oipi Ooybim Kajga Oepeni.
Heri3ri npoGnemanapapiH 01pi-OKBITYABIH MPAKTHKAIBIK OaFBITTBUIBIFBIHBIH JKETKUIIKCI3ITL,
Oyt ipreni (U3MKAIBIK MPOLIECTEP Il TYCIHYAl KUbIHAATanbl. «MeXaHuKabIK TepOenicTep MeH
TOJIKBIHZIAP» TAaKbIPBIOBIHA MENArOrHKaJbIK SKCIEPUMEHTTEPAl KOJOaHy OKYLIbLIAPIbIH
IIOHTe AE€TeH KbI3BIFYIIBUIBIFBIH €19Yy1p apTThIPYFa, OJNIAPIbIH TEOPUSHBI TYCIHYIH JKaKCapTyFa
JKOHE aHAJHMTUKAJBIK OWJay/bl JaMbITyFa MyMKIHAIK Oepeni. OKy mpoueci TeK TEOPHUsIIBIK
OLTiMMEH IIeKTeNi T KaHa KOMMal, COHBIMEH KaTap OKYLIbUIAPIbIH (PH3UKANIBIK KyObUTBICTAp b
3epTTeyre OeiceHAl KaTbICYbIH KaMTYbl MaHbI3Zbl, OYJI ONapIblH MPAKTUKAJBIK JAaFIbUIAPbIH
KaJIBIITACTBIPYFa *KOHE MATEPHAIIBI TEPEHIPEK UrepyTre bIKMAT eTel.

MakanaHblH  JKQHQJIBIFBL.  «MEXaHUKAJIBIK  TepOemicTep  MEH  TOJIKBIHAAP»
TaKbIPbIOBIHAAFbI TMEAArOTHKANBIK 3KCIEPUMEHT OKBITYABIH HWHHOBALVSUIBIK OIICTEPiH
KonmaHy Oonbin Tadbiansl, Meicanel: Lllekreyni pecypcrap skarmaiiblHAa OKUTHIH OKYLIBLIAP
YIIiH maigansl O0ayel MYMKIH MEXaHUKAIBIK TepOeicTep MEH TOJKbIHAAPB! 3€PTTEY YLIIH
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Konga 6ap matepuangapgbl NaviganaHa otbipbin, BXXB MeH TXKB yuWiH 3KCNEpUMEHTTIK
Tancbipmanapap! a3ipney [1]. OKyLibinapablH «MexaHUKablK TepOenicTep MeH TOMKbIHAAP»
TakbIpblObIHAAFbI GiNiIMAEPIH Tekcepy YLWIH Herisri npuHumMnTepai (Mbicanbl, pPe30HaHc,
Tepbenic Typnepi, TONKbIHAAPAbIH Tapanybl) KaHLWabIKTbl COTTI TYCiHAIpe anaTblHbIH
aHblkTayFa kemekrtecegi. Ocblnailla, 3KCMepUMeHT (m3nKa canacbiHAarbl 6iniM canacbiH
apTTblpyFa >KoHe OKYLWbINapAblH, >KapaTblbICTaHY-FbINbIMA  MBHAEPre  Kbi3bIFYLUbUIbIFbIH
[amMbITyFa GafFbITTanFaH.
3epTTey aaicTeMeci

«MexaHuKanblK Tepbenictep MeH TOMKbIHAAP» TaKblpblObIHAAFbI Mefarornkaiblk
aKcnepnmMeHT  ywiH 9-10 cbiHbINTapga npobnemanblk  OKbITY  8AiCi  KOMAaHbIAbI.
MpobnemasblK OKbITY aici Oyn OKylublapFa MexaHuKanblk Tepbenictep MeH TONKbIHAAP
Typanbl 6inimai KongaHy KakeT 6onaTblH HaKTbl XKafAainapfFa 6aiinaHbICTbl NPo6ieManblK
ecenTep LWbIFapy, MbiCa/ibl My3blKa/lblK acnantapfblH, Kanail >XYMbIC iCTeWTiHI Hemece
AbIObICTbIK TOMKbIHAAPABIH SPTYPNI opTaja Kanan Tapanybl 1- CypeTKe CAKeC KOepCETI/reH.

3. TemeHperi CypeTTe eKi TONMKbIH TYPMepi KepCeTiNin Typ «a X3He 3». 0N KaHdal
TONKbIHAP?

at »)
82-cypeT. CY GeiniHgeri TaikbiHAap

Cypet 1 BXXb 11 cbiHbINKa apHa/iFaH nNpobsiemManblk eCenTiH Yrici

Byn agicTi KongaHy oKyLblIapAbIH HEri3ri TeOpUAsbIK TYKbIpbIMAaManapas! YipeHyre
FaHa emMec, COHbIMEH KaTap MexaHUKasiblK Tepbenictep MeH TONKbIHAAP Typasbl 6iniMai HakKTbl
emMipfe NpakTUKablK Ko/gaHy AafabliapbiH 4aMbITyFa KOMEKTeCces.

«MexaHuKanblK Tepbenictep MeH TONKbIHAAP» TaKblpblObl OOMbIHLLA YKUbIHTbIK
bafranayfa faviblHAany YLWiH OKyLbl HEri3ri yFbiMgapabl, 3aHapabl 6inyi >xaHe Teopusnblk
6inimai ic >KysiHOoe kKongaHa O6inyi MaHbI3Abl.  [aiblHABIK - 6apbICbiHAA  KYHTI36eNikK
TakbIPbINTbIK XXocnapaaH OipiHWI TOKcaH4a KaHaa TakblpbinTap 60nadbl XeHe CoFaH Kapar
BXXB paspnaHgpl. TakblpbINTblH, HEri3ri aneMeHTTepiHe Haszap aydapblifbl, COHbIMEH KaTtap
OKyLUblNapfa 6inimaepi MeH aaFablnapbiH TEKCEPYre KOMEKTECETIH Tancbipmanap 6epingi 2 -
CYPETKe CAKeC KePCETI/reH.
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4. TemeHfe KecTe GepinreH. ocbl KecTeae rapMOHMKasbIK TepbenicTiH, (hopmynaiapb
GepinreH (x(t), v(t). a(t)). PopmynanapabLy ataynapbiH AYPbIC a3y KepekK.

XKbingamablk Ynoey KoopavHata
x = A cos(alt + < i9 = —A0)0sin 0)0t a = —A (Gosu)Q
TemeHzeri aypbICc hopMynanapbiH OpbIHAAPbIH aybICTbIPbIM Xa3bin KOMbIHbI3:

XKbingamaplk Yaey KoopaunHata

CypeT 2. SKNePUMEHTTIK, aHANTUKANbIK YKoHe TPpauKTiK TaCi/IMEH FapMOHUKANbIK
Tep6enicTi (X(t), v(t), a(t)) 3eptTey BXKb y3iHgici

«MexaHuKanblk Tepbenictep MeH TOMKbIHAAP» TaKblpbl6bl 6OMbIHLIA XKWbIHTBIK
Oaranayfa [alblHAbIK TEOPUASbIK dXaHe NPaKTUKa/blK acneKTinepai KaMmTUTbIH YKaH-XXaKTbl
6onybl kepek. EcenTteynepre apHaifaH TancolpManap, TyKbipbiIMAamanapabl TYCIHY
CypaKTapbl XXeHe 3KCNEePUMEHTTEP OKYLLbINapFa MaTepuanibl MEHrepy AeHreniH >xaHe 6inimai
apTYPNI XaFfjainnapaa KongaHyra AanbiHAbIFbIH KePCeTyre MyMKIHZAIK 6epesi.

3epTTey HaTwkenepi

«MexaHuKanblk Tepbenictep MeH TONKbIHAAP» TaKbIpblOblHA CaKeC Mefarornkasniblik
9KCMEPUMEHTTIH, COHFbl VLI JKblIbIH CanbICTbIpy. [lefarormkanblk 3KCNepuMeHTTepAi
Ca/bICTbIPY YLUIH TOFbI3bIHLLbLI X8He OH BIpIHLWI CbIHbINTAP YLWiH 2022 xbingaH 2025 binfa
[leiliH, OH GIPIHLLII CbIHbIM GIPIHLLI TOKCaH, TOFbI3bIHLbI CbIHbIN YLWiHLI TOKCaH anblH/bl.
CanbICTblpy OGapbiCblHAA >KaHAPTbINFaH 6iniM Oepy adcbiHAaFbl HaTwkenepde Oipkarap
aiibipMaLlblNblKTap aHbIKTaNabl.

MeparormkanblK 3KCNEPUMEHTTIH, HOTUXKENEPI KaTbICKaH GiniM anyLbliapablH, caHbiHa
GaiinaHbICTbl ap Typni 6onadbl. Ocblnaiilla, SKCMEPUMEHT (m3nKara KaTbICTbl OiNiMHIH
canacblH apTTbIpy XoHe XeTingipyre 6afbiTTanfaH. OKyLbINAPAbIH XXapaTbliblCTaHy-FblbIM
canacblHa KbI3bIFYLUbIbIFbIH apTThIPYFa 6afFbITTaNFaH.

OKyLUblNapablH HaTUXKeNepi onapAblH AaibIHAbIK AeHreiiHe, TeopuanblK HinimMiHe XKaHe
ecen LWbiFapy KabineTiHe 6ailnaHbICTbl apKanai 60nybl MYMKIH 1 - KecTefe Cailkec
KepCeTINreH.

Kecte 1 11 - CbIHbINKA apHa/iFaH COHFbI VLU XbINAbIK XXUbIHTbIK 6afanay KOpbITbIHAbICH

OKY Xbl bl OKylW blnap caHbl TemeH 0-39% Optawa 40-84% Xofapbl 85-100%
2022/23 9 2 6 1
2023/24 11 0 9 2
2024/25 8 1 6 0

2022/23 neparorvkanblK 3KCMNEPUMEHT, OKyLUbINap CaHbl TOFbI3 OKYLUbIHbI Kypangpi.
Tepbenictep MeH TOMKbIHAAP OOMbIHLIA NeAarorvkasblk 3KCNepUMEHT asCbiHAa eKi OKYLUbI
TeMeH Gafa affbl, Ka/iFaH aTbl OKYLLbI OpTalla 6ara angpl, 6ip OKyLUbI XOFapbl 6ara angbl Aen
aTyfra 60n1aapbl. AKCNepUMEHT 6apbICbIHAA OKYLUbIIAP KaHAa KUbIHAbIKTapFa Tan 6ongpl:

OH 6ipiHLWI CbIHbINKA apHanfaH TepbenicTep MeH TONKbIHAAP TaKbIPbIObIHAAFbLI KENOip
thopmynanapgbl 6invey.

TepbenicTep MeH TONKbIHAAP TakbIpblObIHAAFbI CypaKTaparbl KAbIHAbIKTAP.
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2023/24 Xbinbl MefarorvKasblk 3KCMepUMEHT, OKYLLbINAP CaHbl OH 6ip OKYLUbIHbI
Kypaigbl. Tepbenictep MeH TONKbIHAAP GOMbIHLIA Mefarormkasblk 3KCNepUMEHT ascbiHAa
Ka/IFaH TOFbI3 OKYLLbI OpTaLLa 6aFara e 60/14bl, eKi OKYLLbI XOFapbl 6arara ne 6ongpl. 2023/24
XbINFbl OH GIPIHLII CbIHbIN YWIH GiNiIMHIH >Xakcapybl Oalikanadbl, 6WTKEeHi OKyLUbliap
HerisiHeH opTalwla Gafanapabl angpl, Oyn Xakcapyabl Kepceteai. XXaHapToinFaH 6iniM 6epy
Ma3MyHbI LeHOepiHae hn3mnka b6asanblk 6inimMAI XeTINAIpYi.

2024-2025 0Ky OKblblHOa «Tepbenictep MeH TONKbIHAAP»  TaKblpblObIHAA
nefarorvkasblK 3KCMEPUMEHTKE Ceri3 OKylbl KaTbICTbl. HaTudkeciHge 6ip OKyLUbIHbIH
KepCeTKilLi TeMeH 60M4bl, an KasfaH antaybl opTalla AeHreinae 6aranaHabl. 2024/25 XbInfbl
nefarorMKasiblk 3KCNepUMEHTTIH, HaTwkenepi 2022/23 XbInFbl HITUXKENEpre ykcac, erep
2022/23 Xbinbl XaHapTbliFaH 6ifiM 6epy MasMyHbI LLeHOepiHAeri aybICy HaTuXenepre acep
eTyi MyMKiH, OHAa Kem flereHe 6ip OKyLUbl XXofapbl 6afra angpl. bipak 2024/25 xbl/ibl MyHAaw
HoTuke 2022/23 HaTWKenepiHe YKcac, OMTKeHI MeKTenTe (m3nka 6GOMbIHLLIA OKbITY 6ip
OpblHAA TypMmaifbl, OWTKeHi Kasip OKbITY >KaHe KOpbITbIHAbI 6akbliay >KYprizy VLUiH
WHTEPaKTMBTI dAiCTep MeH XaHa TexHonorusnap kongaHoliagbl. OcbifaH 6GainnaHbICTbl
afblHFaH HaTMXKe eTe KapanaibiM. 2024/25 XbInfblH HOTUMXKECIHE HEFYPbIM KypAeni >kaHe
NOrNKasbIK TancbipManapbl KoigaHy acep etTi. by OKylbliapablH, N0rvKanblk TypFblgaH
AypbIC Onaybl YIWiH KOKET 6ongpl, 6yn 6onallak emTMxaH4apaa Xakebl TancblpyFa biknan
eTesi.

2023/24 oKy >XblnblHbIH HaTWXKenepi 2022/23 »>xaHe 2024/25 oKy XblngapbiMeH
canbICTbIpbINgbl. 3 - CypeTTeri guarpammaga kepceTinreHgein, 2023/24 0Ky >XblbIHAAFbl
nejarorvkasblK 3KCNepUMEHT OKYLUbINapAbIH 6iniMiHAe aiTapnblkTai Xakcapyfa akengi. byn
NPOrpecTiH, eKi bIKTUMan cebebi 6ap. BipiHWIAeH, XXaHapTblnFaH 6iniM 6epy Gafgapnamacs!
asicblHAa (hM3nKa NaHiH OKbITY/bIH XXaHa aficTepi eHrisinin, 6yn BXXBb >aHe TXXB canacbIH
apTTbipAbl. EKIHWIAEH, 3KCNepUMEHTKe KATbICKAH OKYLUbINapAbIH, CaHbl LWeKTeyni 60n4pbl -
6ap 6onfFaHbl 11 oKyLbl. OcCbl €Ki aKTopAbIH YANECIMi XaKCbl HATUXKENEPre KO XETKi3yre
bIKMan eTTi.

CypeT 3. 11 - CbIHbINKA apHa/iFaH COHFbI VLU XbIN/bIK XWbIHTbIK 6aFanay KOpbITbIHAbICHI
AvarpaMmacsl

2022-2023 0Ky KblbiHAA 9-CblHbIMN  OKYLUbIApPbl apacbiHAa Mefarornkanblk,
3KCMEPUMEHT KYPrisingl. OkcnepumeHTKe 13 OKylbl KaTbICTbl. «Tepbenictep MeH
TONKbIHAAP» TaKbIpblObl GOMbIHLIA XXYPri3ireH 3KCNepUMEHT HOTUXKECIHAE OKYLUbINapabIH,
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ynrepimi Kenecigei 6ongpl: 6ip OKyLlbl ToMeH 6afa, OH 6ip OKyLUbl OpTalla 6afa XoHe 6ip
OKYLLbI )XOFapbl 6aFa anabl 2 - KecTere Caiikec KepCeTi/reH.

KecTe 2. 9 - CbIHbINKa apHa/FaH COHFbI VLU XXbINAbIK XXUbIHTbIK 6afanay KOpbITbIHABICH

OKY Xbl /bl OKyLW blnap caHbl TemeH 0-39% OpTawa 40-84% Xorfapbl 85-100%
2022/23 13 1 1 1
2023/24 12 0 10 1
2024/25 4 0 3 1
2023- 2024 OKy KblblHAA 9-CbiHbIN  OKYLIbINApbl apacbiHha Mejarorvkaiblk

3KCNEPUMEHT KYPri3ingi. JIKcnepumeHTKe 12 OKyllbl KaTbICTbl. «Tepbenictep MeH
TONKbIHAAP» TaKblPblObl GOMbIHLLIA XYPri3ifireH 3KCNEPUMEHT HATUXKECIHAE 6Ip OKyLUbI Y3AiK
HaTWXKe KepceTce, KaFaH 10 OKyLUbIHbIH KepceTKilTepi opTalla 60/4bl.

2024-2025 OKy >KblMblHAa 9-CbiHbIM OKYLUbINAPbl apacbiHOoa «Tepb6enictep MeH
TONKbIHAAP» TaKbIpblObIHAA NeaarorvkasiblK SKCNEePUMEHT XYPrisingi. SKCnepumMeHTKe TepT
OKYLLUbI KaTbICTbl. HaTVKeciHAe 6ip OKYLLUbI Y34iK HOTUXKE KepCeTin, XoFapbl 6arara ve 60/4bl,
an KaJiFaH yLU OKyLUbl opTalua 6ara angpl.

2022/23 x@oHe 2023/24 oKy Xbl1AapblHbIH HOTUXKENEPIHAE alTap/bIKTai aiblipMallbl/iblK
XOK. byn pette, 2022/23 xbinbl 6iniM 6epyaiH XaHapTbliFaH Ma3MyHbIHa Kely, an 2023/24
XbiNbl  (PM3MKa N3HIH  OKbITYAbIH >KaHa aficTepi  KongaHbingbl.  [Nefarorvkanbik
9KCNEPUMEHTTIH, HaTwkenepi OH O6onfaHbiMeH, 2024/25 0Ky XblfbIHAA 3KCMEPUMEHTKE
KaTbICKaH OKYLLblNap CaHbl Hebapi TepTey 60nabl. AnabiHFbl 2022/23 xoaHe 2023/24 oky
XblaapbiH4a opTalla 6an xorapbipak 60/14bl, cebebi 3KCnepuMeHTKe KaTbICKaH OKyLUblnap
caHbl 12-13 afiamfbl Kypazbl. 3-CypeTTe VLU XblN KaTapblHaH (M3KKa NaHIHEH eH XXoFapbl 6afa
a/iFaH OKyLUbLIapAbIH CaHbl Xbl caibiH BGipAein ekeHi KepceTinreH. byn TypakTbiibk, 6ip
XafblHaH XXaKCbl 00/FaHbIMEH, (PU3MKaHbl OKbITY 8AICTEMECIH KETINAIPY KAKETTINIMH ae
KepceTeni. COHbIMEH KaTap, AvarpaMmaga OKyLUblnapAblH CaHblHa 6ainaHbICTbl YL Kbl
ilWiHAe opTawa 6afaHblH 63repin oTblpaTbiHbl 6alikanazbl 4 - Cyper.

12 4

10

CypeT 4. 9 - CbIHbINKa apHaFaH COHFbI VLU XKbINAbIK XUbIHTbIK 6aFanay KOPbITbIHAbICI
avarpaMmmachl

OpUHe, aNiblHFaH HATUXKENEpP MeKTenTe (PU3MKaHbl OKbITY NpPo6/eMacbiHbIH, TOSbIK
KepiHiCiH KepceTe OGepmeigi. [ereHMmeH, anblHFaH ManliMeTTepgeri avblpmallbliblKTap
(hm3nKaHbl OKbITY TacingepiHiH Kanal e3repin >XaTkaHblH Oaiikayfa MYMKIHAIK 6epefi.
CanbICTbipManbl Tasigay KepCceTKeHAeW, TOMTa XYMbIC iCTeY YXaHe 3KCMEPUMEHTTepP XXYpPrisy
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CHSIKTBI O€JICEHAl OKBITY SICTEPIH KOJIAHy OKYIIbUIAPIbIH MEXaHUKAJIBIK TepOemicTep MeH
TOJIKBIHZIAP TYPAJIbI TYCIHIKTEPIH TEPEHIPEK TYCIHYTe BIKIAJ €TTi.
TankeLiay

[Tenarorukainblk SKCIEpUMEHTTEP OapBIChIHAA OKY LIBLIAPABIH MaTepUaIIbl KaObUIAAYbI
MEH HUrepyiHaeri albIpMaIlbUIBIKTap eckepinai. Mpicaibl, Keldip OKyLIbUIAp TEOPHSHBI
Te31peK urepe anaabl, ajg Oackajgapbl MPAKTHKAJIBIK TAIICHIPMaTap/abl )KAaKChl OPbIHAN alaibl.
byn okeiTymbuiapra Tocinml Aapajay, COHAal-aK capajaHFaH TalChlpMaliapibl o3ipJiey
MIHAETIH KOsiAbl. MaHBI3bI aCMEeKT 3KCMEPUMEHT HOTIKEIepl Kamail emeHnl, onap bXb,
TXKbB sxoHe cayanHamanapabl naianaHy OKYLIBLIAPABIH MaTepHAIAbl KAHIIAIBIKTHI THI M/l
MeHrepreHi Typajibl OOBeKTHUBTI kepiHic Oepe amanpl. COHBIMEH Karap, OKYLIbLIAPIBIH
MOTHBALUSICBI MEH KBbI3BIFYIIBUIBIFBL, OJIAPJBbIH IMPOLECKE KATBICYbl CHIKTBI CYOBEKTHBTI
acrmiekTinepai eckepy kKaxet [3]. MyHaali mikipTanac mejarorukaibiK SKCIIEPUMEHTTIH MOHIH
TEPEHIPEeK TYCIHyTe FaHa eMeC, COHBIMEH KaTap OKBITY 9IICTEPiH JKaKCapTyFa, OKy MpPOLECIH
OHTAMJaHABIPYFa JKOHE OKYIIBUIAPABIH (PU3HKaFa IE€reH KbI3bIFYIIbUIBIFBIH APTTHIPYFa Ha3ap
aynapyra KOMEKTeCe .

KopbiTbiHABI

9-11 — ChHBIIKA apHAIFAaH MEXaHUKAJbIK TepOericTep MeH TOJKbIHAAP
TaKBIPBIOBIHIAFB! MEAArOTUKAIBIK 3KCIEPUMEHT OuniM Oepy mpoueciHiH MaHbI3Abl Oediri
OosbIn TaObUTAABI, OUTKEHI OJ1 (PU3UKANBIK KYOBUIBICTApABI MPAKTUKANIBIK 3€PTTEY apKbLIbI
TEOPUSLIIBIK OLTIMITI IIOFBIPIAHABIPYFA bIKIAN eTeni [4].

Kyprizinren 3eprreynep mnpoOieManblK OKBITY OAICIH KOJIAaHYy MEXaHHKAJbIK
TepOenicrep MeH TOJNKBIHAAPABI TEPEHIPEK TYCIHYre BIKIAT ETETIHAIMH KOpPCeTTI.
[IpakTuKanbIK ic-mmapanapra OeNCeHNl KAaThICATBIH OKYLIBLIAP TEOPHSUIBIK MaTepHaIbI
JKAKChl MEHTepe/Il JkoHe aiFaH OlTiMIepiH Taxipudene CeHIMI1 KONIaHa aaabl.

DKCHEPUMEHT HOTHIKENEPl TEOPHSUIBIK MaTepHaJAbl MPOoOIeMaNbIK TaIChpMalapMeH
O1piKTIpyaiH MaHBI3AbUIBIFBIH pacTanabl. MyHaai Tocia abCcTpakTii TeopusIapabl Ty CIHAIpYyTe
FaHa €MeC, COHbIMEH KaTap OKYLIbUIAPABIH IOHIe IETe€H KbI3BIFYIIbUIBIFBIH apTThIPAThIH
HAKTBI ©MIp 3JIEMEHTTEPIH OKyFa €Hr13yre KOMeKTece Il

Kanmer  TyxeipeiMpap:  «Tepbemicrep MeH TONKBIHAAP» TAaKbIPBIOBIH OKBITYOA
OKYLIBUIAP/IbIH YJITePIMIH JKaKCapTy YIUIH (PU3MKaA TOHIHEH KbICKAa MEP31MIl JKOCTIapbl KaiTa
KapacTeipy Kepek. OKBbITYy MPOLECiHE KbI3BIKTHI 9pl TapTBIMABI 9MICTEPIi, MICENEH, Cypak-
JKayar OWbIHAApbIH KeOipek eHridy kaxker. Kahoot nHemece Google Forms cuSKTBI
rutaTopManap sl naiagany apKbUIbl OKYIIbUIAPIbIH MATEPUAIABI OWBIH TYPIHIE MEHIepyiHe
MYMKIHIIK jkacay Kepek. by Tocis onapabIH TaKbIpBINTH TEPEHI PEK TYCIHY1HE JKoHe OenceH i
KaTBICYbIHA BIKNAN erendi. llemarorukajiblk SKCIIEPUMEHT «MEXaHUKaJbIK TepOenicTep MeH
TOJIKBIHZIAP» TAaKbIPBIOBIH THIMIlI HWrepy YIIIH OpPTYPJl OKBITY OAICTEpiHIH YHiecimi,
TEXHOJIOTHSIAP MEH MPAKTUKAJIBIK TOKIpubdenepai OenceH KoNaany KaKeT eKeHIH KOPCETTI.
Teopuss MeH NpakTHUKaHBIH HHTETPALMACHI, OKYLIBUIAPIBIH JKEKe epeKILICNKTepiHe Ha3ap
aymapy JkoHe 3amaHayu OuniM Oepy TEXHOJIOTHSJIAPBIH KOJIaHy OuTIM CamachlH easyip
apTTBIPABI ’KOHE OKYIIBUIAP/BIH 3€PTTENETIH TAKBIPBINKA AETeH KbI3BIFYIIbUIBIFBIH OSTa IbI.
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AHHOTATIAS

[TpoGmeMaTHKA CTATHH CBA3aHA C PACIIMPCHUEM PO (PECCHOHANIFHON MTOATOTOBKH Oy IYIMUX MCIATOTOB OT
TIPEIMETHO-NICTATOTHIECKOA K HETPEPHIBHOMY MPO(ECCHOHATPHOMY PA3BHTHIO, HTO SBISICTCS IICTBIO
HCCIICAOBAHHSA, MPOBOAUMOTO aBTOPCKHM KouekTHBoM B CKY mm. M.Koseibacsa (2023-2025 rr.). B craree
TIPEICTABJICHBI PECYPCHI IMOLMOHAIPHOTO HWHTCIUICKTA M MEXAHW3MBI €TO HHTCTPALIMH B IIPEIOJABAHHE, UTO
JemaeT oOy4yeHHEe KOM(pOPTHBIM M YCIEIIHBIM, B TOM YHCJIC B MPEOAOJICHHH YUCOHBIX M NMPO(ECCHOHATBHBIX
Je(UIUTOB TOCPEACTBOM IPOLECCOB HEIPEPHIBHOTO MPO(ECCHOHANBHOTO PA3BHTHS YV  OOYYArOIUXCA
HampasiacHus «llemarormueckue Haykm». Llems cratem - 0OOCHOBAaHWC BIHSHHSA YMCHHH (CHOCOOHOCTCIH)
SMOLMOHATPHOTO WHTEIUICKTA HAa MOTHBHPOBAHHOE, ICICHANPABICHHOC W YCTOWYHMBOE IPOSBICHHC
KOMIICTCHITMI  HEMPEPBIBHOTO MPO(PESCCHOHATLHOTO  Pa3BUTHA. Peanmm3anuu [ETH  OTBEUAIOT  METOJBI
HCCICIOBAHMA. AHANH3 OO30PHBIX, TCOPETHUYCCKUX M IMIUPUYUCCKUX CTaTeil, HAOIMIOJCHHWE MPENOAABAHUSI -
OOyUYCHHUS - OLCHHBAHUS, OMPOC CTYACHTOB, aHATHM3 IMPOAYKTOB JACATCIBHOCTH OOy4aromuxcs. Pe3yipTars
HCCIICIOBAHMS CBSI3aHBI C YTOUHCHHEM XapaKTepa IMPETOJABAHMS, TO3BOJLIONIETO HHTCT PHPOBATH MPEIMETHBIC,
IICAAroruIcCKueC KOMIICTCHIIUH H KOMIICTCHIIHH HCTIPCPBIBHOTO po (I)GCCI/IOHaJ'II)HOFO pa3BuTHA B
00pazoBarenpHOM cpeae, Iie SMOLMH 3HAHWH M TOBEACHYCCKUX KOMIICTCHIMH IMOMOTAIOT O0YYAroIIHUMCS
YCHIMBATh NMOTCHIHUAJ KOTHAUTHBHOIO PA3BUTHA 3a CUCT YHPABJICHUA COLHHAJIBHO-DMOIHOHAIBHBIM PA3BUTHEM
(cOOCTBEHHBIM U JPYTUX CTYJCHTOB). [ 10dy4YeHHbIC pe3yIbTaThl MPEMEHUMBI B OPTAaHU3AINH 00Pa30BaTEIFHOTO
TPOIIECCA B BBICIICH IIKOJIE U ITPH pa3padoTKe 00pa30BaTEeIBHBIX MMPOTPAMM €0 peaym3aimu. KoHnentyaasHbIM
TIOJIO)KCHUEM BBIBOJOB SABILICTCS HEOOXOAMMOCTH JANBHECHIIECIO HCCICAOBAHUS IPHPOIBI SMOLMOHAIBLHOTO
HHTCJIJICKTA AJI1 HANPABJIICHHOCTH HA MPOAKTHBHBIC I[efICTBH}I CTYACHTOB W BBINMYCKHHUKOB HAIPABJICHUA
«[lemarornyeckne HayKw» B YIPABICHHH COOCTBCHHBIM IPO(ECCHOHAIBHBIM PA3BUTHEM C IEPCIICKTHBOH
JOCTIDKCHHUS JHACPCTBA B 00pa30BaTeIbHOH mNpakTHKE. [lepcrekTWBa HCCICAOBAHHMSA MMEET OCOOYIO
aKTyaNbHOCTH Ui JaHAMA(TA TUCTAHIIHOHHOTO 00y YEHMS, TIC HETb3sI HCKIF0YATh CTY ICHTOLICHTPHPOBAHHOCTD,
TIEPCOHATM3ALHUIO W IEPCOHAU(DHKALINIO MPEIIOTaBAHIS.

KioueBnbie cioBa: Oyaynmme NEeJaror, HEMPEPHIBHOE NMPO(ECCHOHAIBHOE PAa3BHTHE, KOMIICTCHIIWH,
HHTCTPALUA KOMICTCHINI, SMOIHOHATBHBIN HHTCIICKT, MPEIIOAABAHAC, SMOIHOHATBHEIH (DOH.
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BOJIAINAK M¥TAJIMJAEPAIH Y3AIKCI3 KOCIBU JAMYbBIMEH
UHTETPAITUAJIA OCYIH OMJIAY
Mypsanunosa A.XK.!, Yanuesa H.T.!, Yemonanosa I'..1", Ka6auposa A.A.2,
AiitbiMoBa A H.!
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2«Opney» «BA¥O» AK, unuaner « CKO 6oiivimua Kaciou oamy uncmumymeoi»
Ilemponasn, Kazaxcman
*Xam-xabap ywin asmop: galina_chem@mail.ru

Anjarna

MakajgaHbIH MOCCICACP JKHBIHTBIFBI OOJAINAK TCIATOTTAPABIH KOCIOM JAWBIHIBIFBIH —MOHIIK-
TIEIaTOTUKATBIKTAH Y3/IIKCI3 KociOn namyra AciiH keHeHTyMeH OatinanbicTsl, Oy1 M.Kosbibaes arsiHnarst CKY
(2023-2025 >0K.) aBTOPIBIK YOKBIMBI JKYPTi3ill ’KaTKaH 3€PTTCYAIH MaKcaThl OoibIm Tabbumamel. Makanaza
SMOLMOHATIBIK HHTEIICKT PECYPCTAPHI KIHE OHBI OKBITYIAFbl HHTCTPAIILIAY MEXaHU3M/CP! YCHIHBUTFAH, Oy
OKYIBl BIHFAHJIBI JKOHE COTTI eremi, COHBIH imHAe «[lemarorMkamblK FRLIIBIMIAP» MAMAHIBEFBI OOMBIHINA
OKHTBIHAAPBIH Y3IIKCI3 KOCIOM JaMy IPOIECTEP] apKbIIbI OKY JKOHE KOCIOM KEMINUTIKTEPIl KeHyTe MYMKIHIIK
Ocpeni. MaKaTaHbIH MAKCATHI — SMOIHOHAIIBIK HHTCUICKT JAFAbLIAPBIHBIH (KaOiIeTTCPiHiH) MOTHBALHAIAHFAH,
MAKCaTTHI )KOHE TYPAKTHI Y3IKCi3 KOCION TaMy Ky3BIPCTTLIIKTEPiH KOPCETYTEC SCCPiH HEeTi3Aey. MaKCcaTKa eTy,Ie
KOJIAAHBUIFAH 3CPTTEY SICTEpl: IOy, TEOPIIBIK >KOHE SMIMPHUKAIBIK MAKaJaJapasl Tanday, OKbBITY-OKY-
Oaramayael Oakpuiay, CTYACHTTCPIS CYPAK KO0, OKYIOBLIAPABIH iC-OPCKET OHIMICPIH Tamaay. 3CepTTIey
HOTIDKETIEP] MOHIK, ETATOTHKAIBIK KY3bIPETTUIIKTEP MEH Y3IKCi3 KOCIOM JaMy KY3bIPETTUIIKTEpiH Olmim Oepy
OPTAChIHA MHTETPANMSLIAYFA MYMKIHIIK OCPETIH OKBITY CHIIATHIH HAKTHIJIAYMCH OaHIIaHBICTHI, OHAA OLMM MEH
MIHE3-KYJIBIK KY3BIPETTUIIKTEPIiHIH SMOIFSIIAPEI OKYIIBLIAPFA SJICYMETTIK-3MOIHOHAIIBIK JAMY/IbI (;KEKE YKOHE
6acka cTyJeHTTEpAiH) 0acKapy eceOiHEH KOTHHTHBTIK JaMy IOTCHIMANBIH aPTTHIPYFa KOMEKTeceal. AJBIHFAH
HOTIDKEJICP KOFAPHI OKY OPHBIHAA OigiM Ocpy MPOUCCiH YHBIMAACTHIPYAA KOHE OHBI JKY3CTC aCHIPYABIH OimiM
Ocpy OarmapiamamapelH o3ipiacyac KOMAAHBLIAABL. KOPBITBIHABLIAPABIH KOHICTITYAIOBl CPCkKeCi —
«[lemarorukambIK FHUIBIMIAPY» OAFBITHIHIAFBI CTYJCHTTCP MCH TYJIEKTEPHIH 63 KOCiOM JaMyblH OacKapyJarsl
MIPOAKTHUBTI dPEKETTEPTe OAFBITTATFAH SMOIMOHATIBIK HHTEIUICKT TAOMFATHIH OAAH 9PI 3€PTTCY KAKETTLIITI, O1miM
Ocpy NMPaKTHKACHIHIA KOIIOACIIBIIBIKKA >KETY MEPCIIEKTHBACHI Oap. 3epTTey MEPCTEKTHBACH CTYICHTTEPTE
OarpITTaFaH, OKBITYbI KECKEICHAIPY Al JKOHE KEKE TYIFANAHABIPYIBI ECKEpMEyTe OOJMAWTBHIH KAIIBIKTHIKTAH
OKBITY TaHAIA(THI YOIIH SPEKINE 63CKTILTIKKE HE.

Kinr ce3aep: Oomamak MyragiMacp, Y3AiKCi3 KociOn qaMy, KY3ipeTTiLliK, Ky3bIPeTTUIIKTEP HHTCTPALHACEHL,
SMOLMOHATIb! HHTCIUICKT, OKBITY, 3MOIMOHAIIBIK (DOH.

EMOTIONAL INTELLIGENCE AS A BACKGROUNG FOR DEMONSTRATION
OF COMPETENCIES OF CONTINUOUS PROFESSIONAL DEVELOPMENT OF
FUTURE TEACHERS
Murzalinova A.Zh.!, Ualiyeva N.T.!, Chemodanova G.L!", Kabdirova A.A.2,
Aitymova A.N.!
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Abstract

The problematics of the article is related to the expansion of professional training of future teachers from
subject-pedagogical to continuous professional development, which is the purpose of the research conducted by
the author's team in SKU named after M. Kozybaev (2023-2025). The article presents the resources of emotional
intelligence and mechanisms of its integration into teaching, which makes learning comfortable and successful,
including in overcoming academic and professional deficits through the processes of continuous professional
development in students of the direction of «Pedagogical Sciences». The aim of the article is to substantiate the
influence of skills (abilities) of emotional intelligence on motivated, purposeful and sustainable manifestation of
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competences of continuous professional development. The methods of the research correspond to the realisation
of the goal: analysis of review, theoretical and empirical articles, observation of teaching - learning - assessment,
survey of students, analysis of students' activity products. The results of the study are related to the clarification
of the nature of teaching that allows integrating subject, pedagogical competences and competences of continuous
professional development in an educational environment where the emotions of knowledge and behavioural
competences help students to enhance the potential of cognitive development by managing socio-emotional
development (own and other students'). The obtained results are applicable in the organisation of the educational
process in higher education and in the development of educational programmes for its implementation. The
conceptual position of the conclusions is the need for further research into the nature of emotional intelligence to
direct proactive actions of students and graduates of the direction «Pedagogical Sciences» in the management of
their own professional development with the prospect of achieving leadership in educational practice. The research
perspective is of particular relevance to the distance learning landscape where student-centredness, personalisation
and personalisation of teaching cannot be ruled out.

Keywords: future teachers, continuous professional development, competencies, integration of
competenciens, emotional intelligence, teaching, emotional background.

BBenenue

Cucrema o0Opa3oBaHMsI IJisl COBPEMEHHOIO CIIOKHOTO OOINeCTBAa MpPEanoiaraet
SMOIMOHANBHBIA ~ HWHTEUIEKT  (emotional  intelligence) memarora B CTpyKType
poheCCHOHATTBHO-TTEATOrMYECKON KOMIETEHTHOCTH W MEKJIUYHOCTHOW IMeIarornyeckoin
nesiTeNbHOCTH. B 3TOH cBsism B oOpasoBanuu 5.0 BOCTpeOOBAaHO MEJCHATPABICHHOE
dbopMupoBanre y OyAylUIuX MEAaroroB 3MOLMOHAIBLHOTO WHTEIeKTa (daree - OH).
BocrpeboBanHoCcTh  ycumBaeT (akT HAOMIOZaeMOW JeCOLMATU3aluu  CTYIASHYECKON
MOJIOZIC’KH B YCJIOBHUSIX MACCOBOH ITU(POBH3ALINH.

O6paszoBanue 5.0 - «3TO PEBONIOLHMOHHBIA MOAXO] K OOpPa30BaHUIO, IPeaJiararoIiuil
VBJICKATENbHYIO, BCEOOBEMITIOIYI0 M CAMOCTOSATEIBHYIO Cpeny OOy4YeHus, KoTopas
OIIMHAKOBO MPOBEPSET KaK YYALTUXCS, TaK U mpernoaasarenein» [1].

OU — «CnocoOHOCTh JUYHOCTH PACMO3HABATH U TMOHUMATh CBOM W UYXKHE DMOIIHH,
CrOCOOHOCTD YIPABJIATH CBOMMH U UYKUMH SMOLMSIMH, UCTIOJIb30BATh 3TH 3HAHUS B KAYECTBE
OCHOBBI JUIsI MBILIJICHUS] U TIPUHSITHUS peieHuin» [2; 67].

K. Turner, S. Stough (Texnonormueckuii ynHusepcuter CyunOepHa, ABCTpavs)
MPUBOIAT TPHUMEP TMPHUBICKATEIBHOCTH JTAHHOTO NPOQECCHOHATBPHOTO CBOWCTBA. ONWH
ABCTPAJIMHACKUN INTAT HENABHO OOBSIBIJI, YTO BBIMYCKHUKUA HAYaJbHOTO TENaroru4ecKoro
obpazoanusi (ITE) nomkHBI NPOIEMOHCTPUPOBATH IMPEBOCXOAHBIM  3MOLIMOHAIbHBIN
WHTEJJIEKT B TICUXOMETPUUYECKUX TeCTaX, MPEKIe YeM UM OyIeT pa3peiieHo noaaBaTh 3asBKU
Ha paboTy B rocymapcTBeHHbIX Iikonax Hoeoro FOsxHoro Yanbca» [3]. Irma Smith u Brandy
Kamm (2024) nomuepkuBaroT: «YUWTeNs, KOTOpble HaOpajau BbiCOkHEe Oamabl 1o EI
noOUBAKOTCA yCIiexa, MPUMEHSIOT PALMOHAIBHBIC MBICIIU MPHU MPEOOJCHUH MOBCEIHEBHBIX
npobJieM U MOTYT YYUTBHIBATb MHOTOUYUCIICHHBIE TPEOOBAaHUS B MPOILECCE MPernogaBaHUs U
oOyuenus» [4; 964].

B MupoBoOii uccienoBaTenbCKON MPAKTUKE U3BECTHBI TPYABI, YCTAHABIMBAIOIINE CBS3b
DU ¢ obydeHneM B «kAMMEPCHBHON BUPYTAIBHON PEaIbHOCTH [5], TBOPUECTBOM CTYAEHTOB
[6-8], X MO3UTUBHBIM MBIILIEHHEM [9], cTpeccoyCTORYMBOCTRIO Oyaymux nemparoros [10],
DU yuutenedl ¢ «BOCHPUHMMAaEMOH OJNM30CTBIO ¢ ydeHukamu» [11], «rpamMOTHOCTBIO
oOpaTHOMN CBSI3U CTapIIEeKIACCHUKOBY [12], «mpodeccnoHalbHON MpuBEpKEHHOCTBIO» [13],
BiusiHust «OW Ha 3¢ (EeKTUBHOCTh MNPENojaBaHus W Pe3yNbTaThl ydamuxcs» [14], Ha
«mpoheCCUOHATBHYIO OpHeHTalM0 oOydarommxcss mkoab [15] w ap. Takum obpasowm,
HAJIALO pa3sHooOpa3re UCCIeNOBATEIbCKUX aciekToB DU,
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B pamkax ¢yHmaMeHTanbHOro wuccienoBanus «DopMUpOBaHWE KOMIETEHLIUN
HETNPEPBIBHOTO MPO(PECCHOHATBHOTO PA3BUTHS Y O0YYAIOIINX CS M BBIMTYCKHUKOB HAMPABJICHHS
«Ilegaroruueckne HayKu» B YCIOBHUSAX aKaJEMUYECKOW CAMOCTOSATENIbHOCTH BY3a» MBI
paccmarpuBaeM OU kak background (¢oHn), CTUMYNIHPYROIIMHA TPOSIBIEHUS KOMIIETECHIIUH
HerpepbIBHOrO mnpodeccuonansHoro passutus (Oanee - HIIP). C panHbIM (akTopom
CBSA3bIBA€M HOBHU3HY HALIEr0 MCCIEAOBaHMUS, YTO WITFOCTPUPYIOT €ro LeNb U 3aJa4H.

ITosicauMm, uro kommnereHuuun HIITP Oyaymux megaroroB B HalleM [OHUMaHUM -
KKOMIUTEKC yMeHUN 3((EeKTUBHOrO TUIAHUPOBAHUS, KOHTPOJS U OLEHKH COOCTBEHHBIX
cTpareruii OOydeHUs, NPUMEHsEeMblii B y4eOHO-NMPO(ECCHOHANBHON NESTeIbHOCTH IS
pemeHus mpo¢eCCHOHATPHO-OPUEHTUPOBAHHBIX 3aTPYAHEHUN U MEeJarorm4ecKux 3a1ad, 4To
OTJIM4aeT camoynpasisieMoro oOyuaromierocs (self-guided learner) [16; 141].

Lenp mpoMeKyTOYHOTO HUCCIIenOBaHMs (B CTPYKType GyHIAMEHTAIBHOIO) - YTOYHEHHE
pecypcHbIX BO3MOkHOCTeW DU B mpoueccax u aesitenbHocTn HIIP oOywarommxcs. Llens
JeTaJN3NpOBaHa B KOMILIEKCe 3a71a4: 1) BBIABUTH PECYpPChl M MEXaHU3MBI BMemarenbcTsa DU
Ha niposieyieHus1 HITP-komnieTeHnmii B y4eOHO-UCCIIEAOBATEBCKON NeATEIbHOCTH CTYICHTOB,
2) omnpepenuts mnpodpmnb OU crygeHtoB HampaeieHus: «llemarormdyeckue HayKny,
3) cdopmynaHpoBaTh PEKOMEHAALMH MJI  YJAY4IIEHUS O0Opa30BaTENbHON MPaKTHKH,
UHTETPUPYIOIIEH NpeAMeTHbIE (Y€MY yUUTh), Iearorudeckue (3aueM u kak yunts) u HIIP-
KOMITETeHINH (KaK YYUTbCS caMOMy) OyIyIIUX Menaroros.

Takum 00pa3oM, aKTyaJbHOCTb HCCIENOBAHMS ONPENENIEeTCs pPEeLIeHHUEM IMpoOsIeMbl
poheCCHOHAITBHOM MOATOTOBKM OYAYIINX MENaroroB, COCOOHBIX YNPaBIsATh COOCTBEHHBIM
HIIP, crumynupyemeim DU,

Martepuajbl 1 METOABI HCCJIEAOBAHMS

B xome wuccienoBaHus MPUMEHEHbl CIEAYIOIME METOJbl: aHalu3 JUTepaTyphl,
HaOJIOIeHUE, OTIPOC, AHAJIM3 MPOAYKTOB AESITEbHOCTH 00yUarOLITHXCS.

Anamus 0630pHbIX [3], [17-18], Teopernueckux [19-20] u smoupudeckux crareii [21-23]
- TO3BOJIIT OOOOIIHTB!

- OU - npodeccroHaNbHO 3HAYMMAs XapaKTEePUCTHKA MMENarora, YCHJIMBAIOIIAs CBOIO
AKTyaJIbHOCTh B YCJIOBUAX IH(PPOBOI TpaHCchopmamu oOpa3oBaHuUs;

- OU CTyaeHTOB CTUMYJIUPYET aKaIeMHUUE€CKUE AOCTUIKEHUS], COLTUATbHYIO aKTUBHOCTD
¥ KOMMYHUKAaIIH.

B pamkax wHamero wucciaeqoBaHHWsT Mbl yCTaHaBjJIMBaeM CBs3b OU ¢ kakmoh wu3
komneterwmiit HITIP, mpennonarast, uto W MOXKeT CITy KUTh OJIarONpUsTHBIM 3MOLIMOHATbHBIM
(bOHOM 111 TPEONOJCHUsl 3aTPYAHEHWH W yCHJIeHHs CUJIbHbIX cTopoH HIIP Oymymmx
Me1aroros.

Habnwooenue B HalleM  UCCIAENOBAHUMH -  CHELUAJbHO  OPraHH30BaHHOE
LieJeHanpaBjieHHoe Bocrpusitue mposieiaeHuit HITP-kommerenumit oOyuaromumucss CKY
uM. M. KoseibaeBa cnenyromux OIT: 6B01101 «Ilemaroruka u ncuxonorusi» (3 u 4 Kypchl),
6B01201 «/lomkompHoe obydenne u Bocriutanue» (3 u 4 kypceer), 6B01301 «Ilenaroruka u
METOAMKA HadajapHOro o0yueHus» (3 u 4 kypcer), 7MO01101 «Ilenaroruka u ncuxojorus» (1 u
2 Kypchl) At onpeneiaeHus BiausiHus DM Ha aKTHBHOCTb U OCO3HAHHOCTH mporeccos HIIP B
uxX y4eOHOM nesarenbHOCTH. Beero - 48 yen. Beibop y4acTHHKOB MCCIIEAOBaHUSI OCHOBAH Ha
n0OpPOBOJIPHOM YYaCTHH, MPENCTABICHHOCTH Ipynn HanpasieHus «[lemarorndeckie HayKm»,
UHTEHCUBHOCTH HcclenyeMoro ¢eHoMeHa y OyAyluux MefaroroB U BO3MOXKHOCTH
NPEAOCTaBUTh MOHUMAaHKE POOJIEMbI Ha PAa3HBIX Kypcax MeNarorndeckoro oopasoBaHusL.

HaOmonenne Mo3BOMWIO YTOYHUTE 2UHOME3Y. €ClIA CTyNEHTHl B nestenbHocTu HIIP,
UHTEerpupyeMoli B 00pa3oBaTelbHOM TIpomecce C Y4eOHO-HCCIEAOBATENbCKON, OyayT
onmpaThcst Ha pecypcbl DU, To nponeccst HIIP cranyT myst Hux Ooee mpuBIeKaTETbHBIMU U
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ynpasnsieMbIMU, T.K. YCUINBAKOTCA CBA3N B CTPYKTYpPE WHTENNEKTYalbHO-3MOLNOHaIbHOIO
npocunsa obydvarowmxca (IEPP).

[na nonyyeHns KayecTBEHHO-KOMMYECTBEHHbLIX [aHHbIX MUCCNeLoBaHUA 1CMOb30BaIN
[INarHOCTMYECKY0 OnMpocHyt0 MeToauky «EQ» H. Xonna, onucaHHyto E.MN. NnbuHbIM [24,
C. 633]. Ha Haw B3rnsg, Bblbop faHHOM MeTOAMKM orpaBAaH BO3MOXXHOCTbIO OLEHUTL MSATb
acnekTos Q.

KauecTBeHHble  [aHHble  MOATBEPXAeHbl  MOCPEeACTBOM  aHaiM3a  MNPOLYKTOB
[eAaTeIbHOCTU  00yyatoLmXca: peIeKCMBHblE aHaM3bl U OTYETbI, 3CCE, KPUTUYECKME
pasMbILLIEHUS.

PesynbTaTtbl nccnegoBaHus

Kputnueckunin aHanus3 nutepatypbl U MaTepuanbl HabMO4eHWS MO3BOAWAN BbISBUTb

PECYpCbl M MexaHM3Mbl BMellaTenscTBa AW Ha nposieneHne HIP-KOMNETEHUMIA B yUYeBHO-

CCe0BaTeIbCKOIN eATENbHOCTW CTYAEHTOB, Ha3BaHHbIX O, UTo UANKCTPUPYET Tabnuua
1

Tabnmua L Pamka HIMP-komneTeHumin n 3 kak background nx cucteMHOro nposiBieHus
B leATENbHOCTU CTYLEHTOB

Pecypcbl 1 MexaHu3Mbl BMeLlaTenbCcTBa 3/: camoco3HaHWe Kak OCO3HAHHOCTb Cebsl 1 CBOMX aMOLWIA,
CBSA3aHHbIX C HA/IMYMEM W (M) OTCYTCTBMEM BHYTPEHHMX PECYPCOB, CAMOKOHTPO/Tb KaK yMeHWe paboTaTth Co
CBOMMUW 3MOLMSIMK, BbI3BAHHLIMW HauyIMYMeM U (WIM) OTCYTCTBMEM BHYTPEHHMX [PeCypcoB, Yrpas/ieHve
AMOUMAMU AN HEMpPepbIBHOrO MO3HAHWSA BHYTPEHHMX PecypcoB; Camopeasiv3auns Kak Croco6HOCTb
OCYLLIECTB/IEHMA JINYHOIO MoTeHLUpana B npoueccax HIMP
Pecypcbl 1 MexaHU3Mbl BMeLLaTeNbcTBa AM: MOTMBAUMA KaK CMOCOGHOCTb MO3UTVMBHOMO OTHOLLIEHUS K
BOCTIPUSITVIO 3aTPYAHEHWA M PELLEHMIO 3afay [esTeNbHOCTU ANA MX paspellieHVss Ha OCHOBe 3/1eMEHTOB
MOTVBALMW: [OCTWDKEHUSA (KaK CTPEM/IEHUS KOHCTPYKTMBHO PaspelunTb 3aTPYAHEHWE), MPUBEPXKEHHOCTU
ueHHocTAM HIMP, mHuupaTuBbl (Kak Ae/icTBUS MOCPeLCTBOM 3amnyckKa BHYTPEHHWUX PECYPCOB), MO3UTUBK3MA
(KaK CTpeM/IeHns JOCTUYb LIE/IA, HECMOTPS Ha HeYAaun 1 C/IOXKHOCTW)
Pecypcbl 1 MexaHM3Mbl BMeLLaTeNbCTBa A: KOrHUTUBHbIA MHTE/VIEKT, Bbi3BaHHbIA paboToii ¢ KT n U,
ypaBHOBeLLeH ¢ 3, BCMeACTBME 4Yero NMpUMeHeHWe pesynbTatoB paboTel ¢ KT n U onpegensetcs
CMOCOBHOCTHI0  KOHCTPYKTUBHOMO COLMAbHOr0 B3auMMOAECTBUSA (BbIMOMHATL padoTy, He CTaHOBSChb ee
pabom); amnaTusa K pasHoo6pasmnio NHGopMaLWK, CO3AaBaeMbIX MPOLYKTOB, KOMMYHMKaLWN

Pecypcbl 1 MexaHM3Mbl BMeLLATeNbCTBa AM: camMoperynmMpoBaHme Kak CriocObHOCTb MPUHUMATL Ha cebs
OTBETCTBEHHOCTb 3a MCC/1ef0BaTeNbCKYIO PaboTy, MPOSBATL MMOKOCTb B 3MOLIMOHA/TbHOM OTHOLLIEHWN K HeA,
ObITb OTKPbITLIM /151 HOBbIX UfEl, OKa3blBaTb B/VSIHME Ha OAHOKYPCHWKOB 6riarofaps UccneoBaTe/lsCkomy
COTPYAHMYECTBY, CO3aBaTb FPYMMoOBYD CUHEPTUIO B JOCTVDKEHUWM LEMe UCCneaoBaHus; gacunmraums
MbILLYTEHWS KaK CMOCOOHOCTb CBA3bIBATL MCC/EA0BATENILCKYIO AEATENILHOCTb C MOJIOKUTETbHBIMM SMOLMAMM U
CTUMY/IMPOBATb Ha 3TOM OCHOBE MbILLIIEHVIE
Pecypcbl 1 MexaHM3Mbl BMeluaTenscTBa 3W: couvanbHas KOMMETEHUMS KakK CMOCOGHOCTb BUAETb U
MOHVMATL CYLUHOCTb MPOIeCCMOHAIBHOr0 PasBUTUA, CaMoobpas’oBaHUs, KapbepHOro pocTa; OpvieHTauus
BOBHE KakK CMOCOOHOCTb MOHUMATb MOTPEeOGHOCTY OfHOKYPCHMKOB, CBS3aHHbIe ¢ npogswkeHvem B HIP, n
OKa3blBaTb MM MOMOLLb B PasBUTUMM (TPaHCLEHAEHTHOCTb Kak CMOCOOHOCTb YesioBEKa MOMOYb [pYrvm
camopeann3oBaTbCa M HalTh cnocobbl AN 3TOr0); CoLMasibHasi OCBEAOM/IEHHOCTb Kak Croco6HOCTb
00bEAMHATLCA B FPYMIbl HA OCHOBE CXOfAHbIX TpaeKTopuidi HIMP 1 aMOLMOHaIbHOMO eAVHCTBA; NIMAEPCTBO Kak
CMOCOBHOCTB YNPaB/IATb U3MEHEHUSAMU MOCPEACTBOM Pa3BUTBLIX HABLIKOB MEX/IMUOCTHOIO 06LLEHMSA

Pecypcbl 1 MexaHM3Mbl BMeLlaTelbCTBa AW1: CTeneHb YAOB/IETBOPEHHOCTU KaK CMOCOGHOCTL [OPOXUTH
COGCTBEHHBLIMW 3MOLUMAMYK, BbizBaHHbIMM HIP; aMoLMOHaIbHOe CO3HaHME Kak CroCOOHOCTb pacrio3HaBaTb
3MOLMKY, Bbi3BaHHbIe AuHammKoin HIMP, cTMynupyeT afekBaTHYK CamMOOOLIEHKY M MO3UTUBHOE MOHVMaHue
CBOMX BO3MOXKHOCTel B HIMP; camonpeBOCXOXKAEHME KaK MOBbILLEHHOE YyBCTBO cMblicsia HIMP s cebs m
Jpyrvx; camoaKTyamsauma Kak CrnocobHOCTb K KapbepHO-06pa3oBaTe/lLHOMY POCTY Ha OCHOBe YyBCTBA
YA0BETBOPEHUS CO60I Kak cyobekToM HIP
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Pe3ynbTaTbl Onpoca no AMarHOCTUYECKO MEeTOAMKe NpeAcTaBfieHbl B Tabnmue 2 1 Ha
puUCyHKe 1

Bannbl nonyyeHbl MyTEM OLEHUBAHWUSA KaXKAOro U3 MNPeANOXEHHbIX YTBEPXAEHUN,
OTPaXKatOWMX pPas3MYHble CTOPOHbI KWU3HM PECNOHAEHTOB, OT -3 Ao +3 6annios
COOTBETCTBEHHO: MOJIHOCTbLIO He cornaceH (-3 6anna); B OCHOBHOM He cornaceH (-2 6anna);
oTyacTu He cornaceH (-1 6ann); otyactu cornaceH (+1 6ann); B OCHOBHOM cornaceH (+2
6anna); NONHOCTbLIO cornaceH (+3 6anna).

Mo KaXKOoi LLKane BbiCUMTbIBA/IACh CyMMa 6anfioB C YY4eTOM 3Haka oTBeTa (+ uUnm -),
bonblad narcoBas cymma 6annoB, COOTBETCTBOBasia 00/1ee BblPaXXEHHOMY KOHKPETHOMY
3MOLMOHA/ILHOMY MPOSIB/IEHUIO.

Tabnmua 2. LLIKanbl 3MOLMOHANbHOTO UHTENNEKTA 1 YPOBHM X NPOSBNEHNS
Yy CTY[leHTOB-PECNOHAEHTOB

Lkanibl SN YPOBHU MposiBfieHNs (KO/-BO YesI0BeK)
HU3KNI cpeaHmii Bbl COKMIA
OMoUuMOoHaIbHasA 0CBeJOM/IEHHOCTb - OCO3HaHWe 1 NMOHUMaHue 12 17 19
CBOMIX IMOLNIA
YripaBneHve CBOUMW 3MOLMAMUA - MOTPEBHOCTb M CNOCOGHOCTb 5 29 14

yrpaBnsaTb CBOUMW 3MOLMSAMK, BbBbIBaTb W MOAAEPXKUBATH

KenartesibHble amoLmu, fepXaTb nog KOHTPOMEM

HeXxeraTe/lbHble

CamomoTumBaums HarpaB/ieHa Ha BbISB/IEHNE YPOBHA 6 28 14
CMOCOBHOCTYM YenoBeKa K BHYTPEHHEMY CTUMY/IMPOBAHMIO Kak

CMOCOBHOCTM JOCTUraTb LieSIeid 1 NPeoaosieBaTb TPYAHOCTU Ha

OCHOBE J/INYHbIX CTPEM/IEHWI U LIEHHOCTEN

aMNaTusa - CNoCcobHOCTb MOHMMATL 3MOLIMOHA/IbHOE COCTOSHUE 10 26 12
YesioBEKa Ha OCHOBE BHELLUHWX MPOSIBMEHWA 3Moumid u/mim

WHTYUTVBHO, OTK/IMKATbCA Ha MepeXXvBaHWs ApYrvxX JHOAen,

OLLYLLATL W MHTEPMNPETUPOBATL YyXXMe SMoLmn

PacrnosHaBaHWe 3mouMiA ApYrux NHgeA - CrnocobHOCTb 8 25 15
pacno3HaBaTb, KOHTPO/MPOBaTb W YMpaB/sAiTb  3MOLMSAMUN

OKPY>KAIOLLWIX JIIOAEN, UTO MO3BOINT YMEHLLUMTL MHTEHCUBHOCTb

HeraTvBHbIX 3MOLMA, BbICTpaMBaThb 3hheKTVBHOE

B3aUMOEICTBYE 1 CO34aBaThb 60/1ee FapMOHNYHbIE OTHOLLIEHNWS

PucyHOK 1 YpoBHU NMposiBNeHNs 3MOLMOHAIbHOIO UHTEN/IEKTA Y CTYAEHTOB-PECMNOHAEHTOB
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Oo0cy:xkaenue

PesynbraTel uccnenoBaHUS  IEMOHCTPUPYIOT 3(PPEeKTHBHOCTh IMEAarorudecKoro
BMeIIatenbcTBa Mo  (opmupoBanuto kommereHimii HIIP mocpeacTBoM pecypcoB
MexaHu3mos JH.

[TpuBenem npumeps! HOPMHUPYIOIIETO MPETIOAABAHHUS.

Bo-nepBrix, coctasisttomne DM ObuH MOJIOKEHBI B OCHOBY OeCKPUNMOPOE YCHEUHOCHIU
NPaKTUYECKUX 3aHATUH Kypca «lccremoBaTenbckasi U MPOEKTHAs NesTeIbHOCTh IMefarora-
ncuxonora» (OIT 6akanaBpuata «Ilemaroruka u CUXOJOTHS», 3 KYPC):

- yeneycmpemieHHOCHs -  YMEHHE «IIPaBHJIBHOW IIOCTaHOBKH Lenu» (X3A00H
Pobuncon), obecneunBaromieil JOCTYITHOCTh M MPOAYKTHBHOCTh JESTEIBHOCTH HA KaXXIOM
JTane 3aHATHUS,

- Momueayus - YMEHHE TOJHOCTBIO OCO3HABATh PE3YJIbTAT, KOTOPBIH HEOOXOIUMO
MOJIY4YHTh, IPOIBHUTAsICh OT IIEJTH K LIEJH, Aep>KaThb ceOsl B TOHyCE PU MOMOIIN KPATKOCPOUYHBIX
U fgojaroBpeMeHHbIxX Henei (Ctenna Korrpenn),

- YCUOYu80CMs - yIOPCTBO B JOCTHKEHUH OOJIBIINX U MAJTbIX IIeJIeH;

- camopezynsayus - aHAIU3UPOBATh U OLEHUBATH CBOK pabOTy M CTENEHb TOCTHKEHUS
LieJiel, a TakKe M3BJIEKAaTh YPOKHU U3 NEeWCTBHI 17151 ODOPMIIEHHST UX B COOCTBEHHbIH OIIBIT;

- OCO3HAHHOCMb 6 hpoyecce 00yyeHus - ymeHue (HOpMHUPOBATb COOCTBEHHBINH CTHIIb
oboyuenus (Keii I[Terepcon, /Ipun Konb).

CtynenTtam ObLIO MPENIOKEHO OLIEHUTDh M0 10-0ajibHOM CUCTEME CBOKO NIEATENIbHOCTD
Ha TMPAaKTUYECKOM 3aHSITHH, IOCPEACTBOM pedieKCUBHOrO oTdeTa OOOCHOBAaTh Oallibl
CaMOOLIEHKH TI0 KaXKIOMY M3 JECKPUIITOPOB YCIIEITHOCTH.

PerymsipHocTs Takoii paboThl OTBEeHaeT Bce Ooyee YKPEIUIIOIIEMYyCsl HHTEpecy
CTYACHTOB K ITO3HAHHIO SMOLMH, BCE OONBIIEH «IMOLMOHATIBHON SICHOCTH» U MOCTETICHHOMY
OBJIQICHUIO «METa3HAHHEM 3MOLIMOHAIBHBIX COCTOSHUI [25], conmpoBokaaromux obyueHue,
uHterpuposanHoe ¢ HIIP.

Bo-BTOpEBIX, 3HAHWE 3SMOIMN, COMPOBOXKAAIOIMX TMpolecchl U aesTenbHocTh HIIP,
TpeOyer ux opopmileHHs B MUCbMEHHOH peun. Tak, B paMKax BBILIEHA3BAHHOTO Kypca IO
pe3yJbTaTaM CaMOCTOSITENIbHOW padoTel ¢ 00pa3oBaTENbHBIM MPOEKTOM CTYACHTHI IMHCAIH
pedexcuBHOE MHCHMO 10 3a7aHHOMY Hadany « CeromHs s - TeHUH, MOTOMY YTO, BBIIOJHHB
CPO, nonyuui (-a) TOUKY COOCTBEHHOTO POCTay.

IIpusenem nmucemo Kpuctunsl M.: «B daunoii pabome nepsoe, umo mmue yoanocs, 3mo
HAtimu OOCMAMOYHO KAYeCMEEHH Il NPOeKm HA aKkmyansHylo memy. bnacooaps oannomy
npoekmy, s ewe paz O3HAKOMUNACL C XAPAKMEPUCIUKON CMPYKMYPHBIX COCMAGIAIOUJUX
UCCIe006ameIbeKo20 npoekma. A nayuunaces 4emko 6visA61sms UCCIe008aAMeNbCKUe ONPOCh,
yenv, MemoOsl U pe3yabmanmvl HNPoekma.  3aKpenuad 3Hanue 06 Yoice U3GeCHIHbIX MHE
QUALHOCIUYECKUX MEMOOUKAX U O3HAKOMUNACL C dManami npoexmuposaniis. Cmoum maxice
ommemumy, YUMo A OMKPuLIA Oisl ce0sl NOHUMAHUE MO20, KAKUMU MACUIMAOHbIMU U
PA3BHOOOpAsHbIMU — MO2Ym  ObImb  uccredosamenvckue  npoexmsl.  Kazanoce 0wl npo
«OMOYUOHANLHBIT UHMETIEKN Y 6Ce YIice CbIULAINU, HO HUKMO He NPOpadamsiean sny memy 6
cghepe 00pazosanus HACMOIBLKO KapOuHanvHo. Koneuno 6 pesynomame padomer y memsi
BO3HUKANU 6ONPOCHI U ROHUMAHUE MO0, YMO MHE CHOUm YIVYulUms 6 C6OUx Hasvikax. Mmue
YOanocey omuicKams OOCMAMOYHO XOpowiuil npoekm. A 6 cunax au s co30ams 4mo-mo
nooobnoe? Omeeyas cebe Ha OaHHbII BONPOC, NOHANA: MHE HEOOXOOUMO YIYUUIUMb 2UOKOCHb
U KpeamueHOCHb MbIULIEHUSl, HAYYUMbCS GUOeNMb Yelb U OeKOMHO3UPOBAmMs ee Ha 3a0aull,
KOmMopuwie HYJICHO peutums. K momy, nao uem mue ewjé myjHcHo nopabomams, OMHOCUMCSL U
sa0ene pacuupeHHbIMU 3HAHUAMU O CAMbBIX COBPEMEHHBIX KAYECMBEHHbIX Memooax coopa
oannvix. Kpome moeco, cmoum 000ymams 60MpOC O MOM, KAK MOJCHO UHMESPUPOSANb
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o0yuenue IMOYUOHANLHOMY UHMENIEKNY 6 WIKOJIbHYIO NPOZPAMMY U HACKOJIbLKO PeaibHO
peanuzo6ans HOOOOHbIE NPOEKMb 6 PA3TUYHBIX WKoAAx ? biazooaps oannoi pabome, s y3nand
00CMAMOYHO MHO20 HOBO2O MAMEPUANA U, YMO HEMANOBANCHO, GbIOENUIA C80U Clabbvle
CMOPOHBI U UHMEPECYIOujie MeHs GONPOCyl. J[AHHOE 3AKIOYEHUE MONCEM OHAYAMYb JIUULD
OOHO - @ce20a ecmv K Hemy CHIpeMUmsCsi U 51 HENPeMeHHO B0CHONb3VIOCL MOl
BO3MONCHOCHIBIO ».

AKTyalnbHOCTb MOAOOHOW pabOThl MOATBEPXKAACTCS JNAHHBIMH  HCCISIOBAHUI
CTYIEHTOB: «...y OONBIIMHCTBA OOCJIEMyEeMBbIX MPUCYTCTBYET HETATHBHBIA 3MOLIMOHAJIbHBIN
($oH, HaNMMYKE MO OTHOUIEHUIO K ce0e TaKMX SMOIIMOHAJBHBIX PEaKIUi, KaK pa3apakeHue,
npe3peHue u np.» [26], HaTHYue «CIEAYIIUX MpodJieM y CTYASHTOB B 3MOLIMOHAJIbHOM
cepe: HemoOCTATOUHAST OCO3HAHHOCTH YYBCTB M 3MOLMN - KaK CBOMX COOCTBEHHBIX, TaK U
OPYTUX JIFOIEH; HU3KUI YPOBEHDb Pa3BUTHSI CITIOCOOHOCTH YIIPABJISTh CBOMMH dMOLIMSIMEIY [27].

B-Tpethux, wuHTErpamus TmpeaMeTHbIx, neaaroruuecknx wu HIIP-koMnereHiuii
MPOSIBNIIETCST B pedUIeKCHH CTYIEHTOB MO pe3yjbTaTaM OCBOCHUS MaTepuaia JIeKIUU.
IIpuBenem mnpumep KpuTHdeckoro pasmbiinieHuss Anpbunbl E. (OIl1 Oakanaspuara
«[lemaroruka W TCUXOJOTHs», 4 Kypc), BBIMOJHEHHOrO B paMkax Kypca «OCHOBBI
MeJaroru4ecKon TOJIEPAHTHOCTI.

Kpumuueckoe pasmwiutnenue. « Hao kakumu komnemenyusmu, COOCHCmMEYIOUUMU PAZGUMUIO
monepanmuocmu, MHe Cmoum nopadomams »

Pegpnexcusnviii ananuz evisgun, ymo y MeHs HEOOCMAMOYHO PA3GUMbL KOMINEMEHYUU
peghnexcueHOCMU/ OMCMPAHEHHOCIMU, OCO3HAHUS Ce0sl U KpUMu4ecko2o mviuinenus. Ymoouvi
paszeums  OauHvle KOMHEMEeHyuu, 5 HIAHUPYIO 6HEOPUMb HECKOIbKO COBPEMEHHbIX U
peauuzyemuvix npakmux. J[is yayuuenus peghiexcuenocmu HayHy eecmu yu@gpoeoi OHe6HUK 6
HPUNOACEHUSIX OJIs1 CAMOAHANU3A, 20€ eHCeOHEeBHO DYOy omeeuams Ha 60Npocvt muna « Ymo
ce200Hs1 ROMYYUROCs? », « Ymo mooicno ynyuuiume? ». Pasz 6 neoento 6y0y noogooums umoau,
oyeHusas ceou Oelicmeus U Ux nocieocmeus. J[ns OcosHaHus cebsi 3anyuyy HPAKMUKy
KOpPOMKUX 8uoeoobpawgenuii, 20e 0y0y pasmMululisims O C6OUX OOCMUNCEHUSAX U NPOOIeMAX,
YmMooObI NOMOM AHATUUPOBAMb UX 8 OUCMAHYUU OMCMPAHEHHOCHIL. [/l ROYYeHUsL OOPAMHOT
CBA3U OPeAHU3YIO AHOHUMHbBIE ONPOCYL Cpeol Opy3eil. [ pazeumus Kpumu4ecko2o MolulieHus
A HAYHY € HNPOCMBIX UWIAR08 8 NOBCeOHeBHON dicusHu. Kaogwcowiil Oens 0y0y cmapamocs
AHANUBUPOBAMb UHPOPMAYUIO, ¢ KOMOPOT cmankuearocs. Hanpumep, ko2oa uumaro cmamoio
unu Hoeocm, Oyoy 3aoaeams cede sonpocul: « Kaxue paxmer 30ecv? », « Kmo asmop u kak on
Modcem Ovims npedessim? ». B npoyecce yuedvt, npu 6uinoanenuy 3a0anuti, 6yoy muyamenasHo
NpoGepsms UCMOYHUKU U UCKAMb ATbMEPHAMUGHBIE MHEHUA. DMmu Memoosl HOMO2YN MHe
cmams yeepennee, 2uoye u s¢hpexmusnee 8 yueode u NPogheccuoHaNbHOI HCUZHIU.

Hannbiii Bux paboThl, NPAaKTUKyeMbII HaMH, OCHOBAH Ha 3allyCKe MBIIUICHUS
MOCPEACTBOM  SMOIMOHAJIBHOTO BOCHPHSITHS TPOOJEMbI, T.K. IMO3BOJSIET AyTEHTUYHO
«IOAOUTH» K MpolbyieMe ¢ APYrol CTOPOHBI, ObITh UCKPEHHUM B €€ BOCIIPUSTHH, HAIPaBUTb
5MOLIUOHAJIBHYIO PEAKLHI0 HA KOHKPETHBIE KOPPEKTUPYIOIIUE TEHCTBHS.

B-uerBepthix, TpeOyercs opraHu3alvs KOMaHIHON paboThl, «B3pamuBarolnei» WM. B
5TOM Cly4ae CJeAyeT pPyKOBOACTBOBATBCS MMO3MLMEN HCCIEAOBATENIeH YHUBEPCUTETA
Bapcenonbr (Ucnanusi): «Henmp3ss mpeamosioxkuTh, YTO Trpymma CTYOSHTOB Oyaer
aBTOMAaTHYECKH PadOTaTh COBMECTHO Haj 3amaHueM. UToObI ctocoOCTBOBATh 3TOMY YPOBHIO
coTpyaHudecTBa (YTOOBI MpEronaBaTeNld MOTJHM €ro BbI3BaTh), Ba)XXHO IOHHUMATh, Kak
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MPOUCXOAUT 3TO aKageMuueckoe 3aumonericTauey [28]. [lo HameMy yOexaeHH0, pecypehl 1
(WTH) MTHCTPYMEHTBI aKaIEMHUYECKOT0 B3aUMOIEHCTBHS TOJKHBI TOHUMATh B MIEPBYIO OUEPeIb
camu oOy4aroImuecsi, HabJIroast €ro U3HYTPH, B TOM YHUCIIE TIOCPEACTBOM yMeHmiH JU.

B noareeprkaeHune mprBeaeM rpynmnoBoi pedIeKCUBHBIN OTYET, BBIMOJHEHHbIH Obroi
T., Anacracueti C., Exarepunoii C. (rpymma IIIIC-21): «Bemoansas ananuz npozpammol
«bipmymac mopoue» u eé enuAHUA HA 6OCHUMAHUE MONEPANMHOCIIU 6 KA3AXCMAHCKUX
WKONAX, Mbl UCHOTIb306AIU MPU KNI0YEBble KOMREMeHYull, KOMopuvle ONpeoeuny ycnex Hauled
KOMaHOHOU padoomvl. 1. [losznanue enympennux pecypcog: Kagwcowlili yuacmHux KOMAaHObl
UCNnoNL306aN  €60U  cunbHvie cmoponsl. Onsg  CUCMeMamMu3UpPosana U  npeocmasuid
meopemuyeckyl0 OCHOBY NpOSPAMMbI, YMO 00eCneyuno KAYeCmEeHHoe HAYan0 aHAnUu3A.
Hacmsa ymoununa memooonozuveckie pamru u KOHKpemu3uposaia 6aszoswie nonsimus, a Kams
CBA3ANA MEOPUIO C NPAKMUYECKUMU NPUMEPAMU U3 PEATbHOl 00pA306amenbHOl cpedsl. Imo
pacnpeoenenue poneil No360aUN0 HaMm 3hgexmusno npopabomams 3aoauue. 2. Paboma c
npogheccuonansuviMu  3ampyoHenusivmu: Mvl CMOIKHYIUCS ¢ MHONMCECMBOM HOOX0008 K
aHAnu3y U HeX6amKoU epemenu Ha oocydcoenue. Jonako 2ubkocms 6 pacnpeoenenuu
obs3annocmedl U KOHCMPYKMUGHBIN  OUAN02 NOMO2IU HAM ONEPAMUBHO pPeuiums  Smiu
npobdeMsl U COCPeOOMOUUMBCSL HA KIHUesslx dacnekmax 3aoanus. 3. Hccneoosamenwvckas
desimenvHocms: B npoyecce ananuza mur uccneooeanu CuivHsie U ciadvie CMOPOHvl
lIpoepammpl, OCHOBBIBAACHL HA AKMYAIbHLIX MEHOCHYUSAX GOCHUMAMENbHOU pabomet U
NpAKmMu4eckux OauHvix. Mo nO360aUN0 HAM 2Ty0oce nonsims, kak Ilpoepamma enusiem na
gopmuposanue moaepanmHocmu U Kakue dAcnekmsl mpeoyiom 0opadomru. Imu
KOMRemeHyuu Cmaau OCHOBOT Hauteli padbonvl, NOMORNU HAM YCHEUIHO GLINOTHUMb 3A0AHUE U
OCO3HAMb 6ANCHOCHIL KOMIAEKCHO20 NOOX00A 8 AHANU3Ee 6OCHUMAMENbHBIX NPOCPAMM .

B-nsaThIX, 0Opa3oBaTenbHYIO Cpeay HEOOXOANMO «ITUTATh» MOTHBATOPAMH IMPOSIBICHUS
OU. B Hamiem uccienoBaHHH OCOOYI0 METOMOJIOTHYECKYI0 eHHOCTh nMeroT Jau HITP mst
CTyAeHTOB HampasieHus «llemarornueckne HayKu», MPOBOANMBIE Ha 0a3e 00pa30BaTENbHBIX
yupexaenuii. OHU MPOBOIATCS HAa PeryssipHOi ocHoBe (1 pa3 B monTopa Mecsina) ¢ LeJbio:
a) MHTErpaly NeNarornieckoil TeOprH 1 MPaKTUKH, 2) 1Hajiora OyayLIuX U COCTOSIBLIMXCS
nenaroroB no Teme «HIIP: cMbIcibl 1 eHHOCTHY», 3) 0OMeHa KOHCTPYKTHBHBIMH UACSIMH U
UHULIMATHBAMH, 4) IEMOHCTPAllMU CTYJEHTAMH B PEANbHBIX IEJarorH4ecKUX YCIOBHSAX
npeaMeTHbIX, neparorudeckux u HITP-komnerennuii. 3apepmarorces Jluu HITP cocraBnenuem
pedekCUBHBIX THEBHUKOBBIX 3aIMCEH, MO3BOJSIIOMNUX OLEHUTH PE3yJIbTATUBHOCTb CBOETO
yUaCTHSI.

Tloomeepoum crxazannoe ppacmenmanmiu OnesHuKo6wIx 3anuceii (09.12.2024 2., CLLI No28
(Komehopmuas wixona), /lenv HIIP «Illxona eo3amooicHocmeii camopeanuszayuu nedaeo2os u
ooyuarmuxcay):

— llocewgenue CLL No28 o6oeamuno moé HIIP no mpem nanpaenenusm. Qopmanvnoe
obpazoeanue: Yuacmue 6 meponpusmusix J{us HIIP (skckypcus, cpacunumayus, ceccus
«8ONPOC-0MEen ») Oano CMpYKmMypupOGaHHbIe 3HAHUSL O MEMOOAX NeOa202u4ecKoil pabomuol u
0cobeHHOCmIAX  UHKTI03UBHO020 o0pazosanus. Hegopmanvnoe obpazosanue: Bo epems
unmepaKxmuseHoll npogopuenmayuu 6 9 Kiacce s NPUMEHUNA C80U 3HAHUS HA NPAKMUKE, YMO
HOMO2NIO  pA36UMb  HABLIKU  NYONUYHBIX  GbICMYNIEHUIl U  KOMAHOHOU pabomuvl.  Omo
CROCOOCMBO6ANIO  CHIIOYEHUI0  SPYNNblL U NOMOR2IO  pa3eesms — onacemus  0yoyujux
adoumypuenmos. Hugopmanvrnoe obpazosanue: Qacunumayus oana uoeu Oas OpeaHusayuu
Meponpusimuil u noeviuwienus sgpgexmuenocmu pavomst. OQowenue ¢ OUpermopom noMo2no
HOHAMY, KAK COXPAHSAMb OANAHC MedAHcOy pabomoil u TudHOU JHcusnvio. — Aumonuna I.;
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— Hocewenue CLLI No28 cmano ajcHvim waeom 6 Moem npogheccuonanbHoM pazeumuil.
A ybeounace 6 3HaueHuu HenpepwvIBHO20 00PA308aHUs OJisl Ne0a2o2d U Y8UOed NpuMep moz2o,
KaK — COBPEMEHHASI  WIKOAA — MOJCem  CMAame — HPOCMPAHCMGOM, 20e  00pa3osanie
COOMBEMCMEY e CaAMbIM 8bICOKUM CIIAHOAPMAM. IMON ONbIM 600XHOBU MEHS HPOOOANCAND
COBEPUIEHCMBOBAMYb  CBOU 3HAHUSL U HABBIKU, YMOObI GHECMU C6Oll GKIAO 6 passumite
rkomghopmuoii obpazosamenvholi cpedvl. A makdce 60 6pemsi Ce200HAULHE20 NOCEUJeHl s
KOMGOPMHOIl WKONbI, 51 NOJYYUIA ONBIM U PA3GUMIUE CEOUX HABLIKOE NO Moduroepaguu. Tax
KaK OONOJTHUMENbHO 51 00YUaIOCs HA MOOUIopaga, yMHe GbINAIAd 803MONCHOCHL OMCHSMb
ce200HAw Ul eusum. A cumommupyro 6udeo u 00A3AMENbHO NOOENCs CO  6Cemi
pe3yasmamamu! - /lana T.

— lkonra — HeCOMHEHHO NpeKpACHA, HO OGONbLULUI OMNEYAMOK 6 NAMSMU OCMABUINA
8Cmpeua ¢ ONBIMHBIMU NEOA202amMU. Mo 0bIA He NPOCMO (HOPMATbHASL AYOUSHYUSL, A Yea0e
OMKpOGeHue, HNOCKOAbKY — ONbIMHbIE — Npenooasamenu  OVKGWILHO — CPbIBANU — NeNeHY
POMAHMUYECKO20 BOCHPUAMUS Npodeccult U 3AMEHUNU €€ YEMKOU, XOMms U 6peMeHaAMU
20pbKOBAMOT,  KApMuHOl  peanvHocmu. Mue cmano aAcHo, uymo uyacmele cumyayuu
HeOIa200apHoCcmu, HENOHUMAHUYU CO CMOPOHbI pOoOumeneil, 6vl2opanue — MmO HPOCHO
HeomwemaemMasn yacme npogeccui. buiio MHO20 HCUSHEHHBIX PACCKA306 OM Ne0A20208, HO NPU
amom, 8 kaxcood storytelling yyscmeosanace uckpennsas 1o006e Kk ceoeli pabome, 20pOOCms
30 OOCMUNCEHUS CBOUX YUEHUKOB, YOEHCOCHHOCHTb 8 BANCHOCIIU MUCCHU Nedazozd. Mue 6 dyuy
sanana gpasza neoazoea ¢ 30-1emuum cmaxcem: «Bvi He 015 MO2O CMONBLKO JIem YUUIuch,
umod 6om max Npocmo coamucs. Bvl Hyorcnsr Oemsim, 6v1 HYJHCHBI cmpane ». Bnocreocmeuu,
OHA U NOCYHCUNA OCHOBOM K OOHOMY U3 MOUX UHCAIMOG: « cmunnoe npussanie neoaeoea —
9MO He NPOCMO Nepeoaya 3HAHUIL, a CLyJceHue Oemam U CIMpAaHe, 20MOBHOCHb NPEoO01e6aANb
mpyoOHOCMU U He COABAMBCSL NepeOd TUYOM 6bI30606, 6e0b UMEHHO ONl HAULe20 YNOpCmed u
npeoannocmu 0eny 3asucum oyoyujee yeno2o nokorenusy. — Onvea .

KadecTBeHHbIE NaHHBIC, COOpPaHHBIE C HMCIONB30BAHUEM IUATHOCTHYECKOH METOAUKHU
H. Xomna, cBumerenbCTBYIOT 00 3((PEKTUBHOCTH MEAArOrM4ecKOro BMEIIATENbCTBA
koMIoHeHToB DU Ha ¢opmuposanne kommnerenumiit HIIP. PesymbTaThl AHAarHOCTUKH
CBUJICTENBCTBYIOT. CaMOMOTHBALMSl MMEET TMOCTOSHHYKO 3HauuMmyro cBsasb ¢ HIIP-
KOMITETCHLIMSIMU U OCTAJIbHBIMU TIOKazaressaMu M. JlaHHOE yTBEp:KIEHHE MOATBEPIKAACTCS
CIEeNYIOLIUMUA JaHHBIMHU. CPENHUN ypOBEHb CaMOMOTHBALUUM cocTasysier 58,3%, BBICOKMIA

YPOBEHb COOTBETCTBEHHO — 29,2%. BBICOKYIO 3HAYMMOCTb HMEET TaKXKe IOKa3aTelb
VIIPABJICHUE CBOMMH 3MOLMUAMH, I/I€ BBICOKHUN YPOBEHb HAEHTHYEH BBICOKOMY YPOBHIO
camomoTuBaimu — 292%. Takum 00pa3oM, MOKHO B3aKJIIOYUTh, YTO OOyYaroLIHecs,

OMNpENeNUB JIMUYHYK Lelb JOCTHYb yCHexoB B Kapbepe nocpeactsom HIIP, mposiBisitor
BBICOKUM YPOBE€Hb MOTHBALIMM B COBOKYIMMHOCTU C YIPABJIEHHEM CBOMMH 3MOLMSIMH. ITO
MPOCJIEKUBACTCS B  CTPEMJICHMM OyAymiero rmnegarora K KPEaTHBHOMY PELICHHIO
MEJAaroruyecKux 3aJad, aKTUBHOMY B3aUMOJACHCTBUIO W TOWUCKY KakK BHEIIHHUX, TaKk M
BHYTPEeHHUX pecypcos ajst HIIP.
3akjoueHue

Hame wccnenoBanue mo3Boauiao chopmynupoBath BbiBoaAbl. CrocoOHoctn OH
MO3UTHBHO BiMsitoT Ha HIIP  Oyaymmx memaroroB B CHIIy  HHTETPallMM M
B3aMMOOOYCJIOBJIEHHOCTH KOTHUTHBHOI'O M AMOIMOHANIBHOIO MHTENIEKTa. B 3TOH CBA3U MbI
MPOTHO3UPYEM, 4YTO Memaror, oONamaroiuii pa3BuUTbiM DM, OpuHEeHTHpPOBaH Kak Ha
aKaJeMHYeCKHe JOCTH KEHUs OOydYaroIuXcsi, HMX OSMOLMOHAJIbHbIE M  COLIMAJIbHBIE
KOMITETEHIINH, TaK U Ha pelleHue neaarorudeckux 3anad nocpenctsom HIIP. B koneunom
cyeTe, KadyecTBO 0O0pa3oBaHUs C OOJNbIIel BePOSTHOCThIO 0OOeCreurBaeT SMOLMOHAJIBHO
ONAromONyYHbIN MeAaror, 3HAIOUINN CBOU CHJIbHBIE CTOPOHBI, MCIONB3YIOMIUNA BHYTPEHHHE
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pecypchl, yBepeHHbIH B cede M B CBOMX OOYYaROIIMXCs, OONAarOlIuii BHYTpPEHHEH
LEIOCTHOCTBIO.

ChopmynupyeM peKOMEHIALHH MO Pe3yJabTATAM HCCJIEIOBAHUS U YIyUIISCHUS
00pa3oBaTeNIbHOTO MpPOIecca TMOCPEICTBOM HHTETPALMH MPEAMETHBIX, MEAArOrMYecKuX H
HITP-komIteTeHITHH, T/Ie pOb UHTErPaTOPa BHITIOIHSIOT PECYPChl U MeXaHu3Mbl DM,

1. ITpu oTOOpe oOyvaromux cTpaTeruil U yueOHbIX aKTUBHOCTEH MPETNoaaBaTeIt0 HYKHO
PYKOBOACTBOBATLCS MO3UTHBHBIM MBIIIJICHUEM, TPOSKTUPYIOLIUM BO3MOXKHBIE JOCTHKEHUS
ofOydaromuxcs, TpaHcHoOpMHUpYIOIIeM Jydilee TNeAaroruyeckoe B3amMmozeicTsue. Ha
peau3ainio TaHHOH eI MPETIOAABaTeI0 CIEAYET UCIIONIb30BaTh PECYPChl KPUTUYECKOTO U
pehIEKCHBHOTO MBILIJICHHUS.

2. B oOpazoBarenbHoM mpornecce ¢ Gokycom Ha HIIP HeoOXoaumo ycTaHaBJIMBaThb
MPUYUHHO-CJIEICTBEHHBIE CBsI3U «pasBuTe DM - akageMUuecKkne MOCTHXKEHUS CTYIECHTOBY,
noOuBasCh NMOHMMAHUSI OOYYAOIIMMUCS PECYypCOB M MEXaHM3MOB BMemnarenbcTa DM Ha
yCIIEBAEMOCTb.

3. Camo npenoaBaHye NOKHO CTUMYJIHPOBATh OTKPBITHIE MOLIMOHAIbHBIE PEAKIUU 1
VOPABISIEMYI0 MEXJTMYHOCTHYIO PETYJISALIUI0 SMOLUN CTYIEHTOB U MPEMOAABATENs C LETbIO
«TPENOTBPALICHUS BBITOPAHUS M YCTAJIOCTH OT YMCTBEHHOTO CpbIBay [4].

4. Harerpauuun DM B mporecc oOydeHHs] CIOCOOCTBYeT CHUTyallusl ycrexa, T.K.
«COOOIIEHUST BOCXHIIEHUS U MOOIIPEHUS SBIISTIOTCS IBIKYIIEH CUIION IS yHaIuXcsi, 9TOObI
MPUJIaraTh CO3HATENbHBIC YCUJIHS ISl AOCTHXKEeHMs yerexay [4]. bonee Toro, mojaokuTenbHbIE
SMOIMH CTUMYJIUPYIOT KOTHUTHBHBIC MPOLIECCHI.

5. Ilpu mpumMeHeHUH B MpEnojaBaHUU CTpaTeruii odydenus u camopassurus (HIIP)
BaXkHO opraHu3oBath feedback u pedaexcuro CTyIeHTOB OTHOCUTENBHO TOTO, KaK MPOTEKAIN
sneMeHThl DU - caMOMOTHBALINS, CAMOCO3HAHUE, CAMOPETYJISILIHS, CAMOKOHTPOJIb, COITHAIbHAST
OCBEIOMJICHHOCTb H yIPABJICHHE OTHOIICHUSIMHU B aKaJIEMHUYECKOH cpefie.

6. YuurtbiBasi 0ObEKTUBHBIE TPYAHOCTH O0yHarOmuXcst B OBjaneHuu crparerusmu HITP,
ClieyeT KyJIbTHBUPOBATH HEMPEAB3SITOCTh, OTKPBITOCTh M YECTHOCTh B aKQJIEMHIECKON cpenie
(cocTaBisIFOIIME AKATEMUYECKOW CAMOCTOSITEIPHOCTH BY3a) JJI aHANIHM3a CTYICHTAMH U
MPernoAaBaTeIMH SMOLIMOHAIBHON COCTABIISAIONICH MPeroaaBaHusl - OOYYEeHHS - Pa3BUTHSI.

7. llenecoobpasno oOyuarh camoympaBieHuto B HIIP  omHOBpeMeHHO C
CaMOYIIPABJIEHUEM SMOIMUSMH B CHJY CXOACTBA MEXAHH3MOB BIIMSHUS HAa JIMYHOCTH
00yYaromerocs.

8. PaccmarpuBas crocodHoctu DM kak background HIIP-kommereHIui, Ba)KHO
MPOELUPOBATh PA3BUTHE JIMIAEPCTBA OyAyIIUX MENaroroB, OCHOBAHHOTO HAa 3MOLMOHABHOM
COCTOSITEIbHOCTH B MPEOJOJIEHUH MPO(eCcCHOHABHBIX Ne(UIIUTOB, YIPABICHUN KJIacCOM,
pa3HOOOPa3HON KOMMYHHUKAITHH.

Hame npomexyTOYHOE HUCCIIEIOBAHHE HE HMCUEPIBIBAET BCEH IMOJHOTHI PECypCOB U
Mexannm3MoB DM kak cpencTBa yiydlneHHs OOpa3oBaTENbHONH NPAKTHKH. [lepCreKTHBBI
UCCJICZIOBAHMSI MOTYT OBbITh CBsI3aHBI C BO3nelcTBHeM DM Ha KauecTBO IUCTAHIIMOHHOTO
o0y4eHHsl, pPaCIIMPSIOIIErocs TIOA BIUSHHEM LU(PPOBOH TpaHCPOPMALUU CIOKHOTO
oOmiecTna.
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XIX-XX FACBIPABIH BACBIHJIAT'BI HIETPOITABJI TYPFBIHIAPBI
KYPAMBIHBIH KAJIBIIITACY TAPUXBI
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Amnjarna

Kazipri 3amMasFbl FRIIBIM YPOAHHCTHKA MACENEICPiH Iemyre OenceHal Typae KOHLUT Ol TYBIHIANTHIH
MOCCJICIICPIiH THICTI MICTTY KOJTAPHIH i3A¢yaAc. bipTyTac KeHICTIKTI KaIBIMTACTHIPY, aTall aWTKAHAA, OipbIHFail
KaJalblK KCHICTIKTIH YKCACTBIFBI, CJACPAIH 3aHHAMAJAPBIH CTAHAAPTTAY, KAJAJAPABIH OJICYMETTIK-
SKOHOMHKAIIBIK MACENICIICPIHIH, NICIIIMACP] OJMapablH aHMAKTBIK CPEKIICTIKTEpiH koiiMaiiapl. Kazakcran Oyn
IITEPIICYIIMK KO3FANBICTAH THIC KAJNFAH JKOK JXKOHEC TAapUXW VYPOAHHCTHKAHBI 3CPTTEY OTAHABIK TapUX
FBUIBIMBIHBIH CH KAPKBIHABI JAMBIN KEIC JKATKAH OAFBITTAPBIHBIH Oipi Oonpim TaObLtagsl. KamaHbIH
3THOACMOTPA(ISIIBIK TAPUXBI, MEMICKETTIK, OHIPIIK >KOHE KEPTUTIKTI OMIIK OPraHAApBIHBIH €3apa iC-KHMBbLI
TOXIpHOECl, Ka3ipri KE3CHICTI JaMyBI MCH TpaHC(hopManmacsl Ka3akcTaH Kaaanapbl, COHBIH IMIIHAC IMAFBIH
KajJajgap XaJKbHBIH KYPBUIBIMBIH 3€PTTEY KAKCTTUNTIH TYyABIpambl. 3epTTEyAiH Makcatbl — [lerpomasn
KAaJIaCBIHBIH MBICANBIHAA TApHXH peTpocnekTusaga Conrycrik KazakcTanaarsl 3THOAEMOTPaQHSIIBIK IPOIIECCTED,
OUTKCHI, OHJA KAJla XaJIKbIHBIH KYPBUIBIMBIHA 9CEP C€TKEH OapibIK OICYMETTIK-3KOHOMHKAJBIK IIPOLECCTED
JKUHAKTaMFaH. KonmaHbumraH Tapuxu d7icTepmiH >KubIHTBIFBI XIX FaceipmaH XX FachIpIslH OacklHA JCiiHTI
KAJaHBIH SJIEYMETTIK, 3THOAEMOTPA(ISIIBIK AAMYBIHBIH CIICKTPlI MEH JHHAMHKACHIH KAapacTBIPYFa MYMKIHIIK
Oepai. Ocipece, 6HIp 6IKETaHYIIBUIAPHIHBIH MAHJATAHBUFAH ACPEKTIK MATEPHAIIAPBIH ATAIl 6Ty KaXKET.

Kinr ce3aep: xama, Conrycrik Kasakcran, [TeTpomaBioBCK, 3THOACMOTPAPHAIBIK YpAICTEp, KOINi-KOH,
KOHBIC ayJapy.

NCTOPUA ®OPMUPOBAHNSA COCTABA HACEJEHHUSA NETPOITABJIOBCKA
B XIX - HAYAJIE XX BEKA
Abyos H.A.!, Bekmyp3una A.H.%"
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PHAO «Ceesepo-Kasaxcmanckuii ynusepcumem umenu Manawa Kosvibaesay
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AHHOTAIHS
CoBpeMcHHASA HAayKa BCe 0OMbINEC 00PamacTCcs K PEOICHAIO MPOOIcM YPOAHHCTHKH, 3aHHMASCh TIOUCKOM
ux peurcHut. DOPMHPOBAHKME CAHHOTO MNPOCTPAHCTBA, B YACTHOCTH CXOXKECTh CAMHOTO TOPOACKOTO
MPOCTPAHCTBA, CTAHAAPTU3ALMS 3aKOHOJATCIBCTB CTPAH, COIHAJIBHO-DKOHOMHUCCKHX PCHICHUH TPOOIeM
TOPOJIOB, BCE JKE HE OTMCHSCT MX PETHOHAJIbHBIC 0COOCHHOCTH. KazaxcTaH HE SBISCTCS B 3TOM NOCTYMATCIBHOM
JBICKCHUH HCKJIFOYCHHECM M HCCICIOBAHHC HMCTOPHUCCKOW YpPOAHHUCTHKH SBBICTCS OJHHM U3 HAWOOJCe
JUHAMHYHO PA3BUBAMOIIMXCS HAMPABICHUI OTCUYCCTBCHHON HMCTOPHYECKOW HAyKW. JTHOAEMOrpaduyeckas
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HCTOPHUSI TOPOJA, OMBIT B3AUMOJCHCTBHS TOCYJAPCTBEHHBIX, PETHOHANBHBIX M MECTHBIX OPTaHOB BIACTH,
pasButHe W TpaHC(opMamMs HA COBPEMECHHOM JTame, BBI3BIBAIOT HEOOXOAWMOCTh H3YUCHHUSA CTPYKTYPBI
HACCNCHUA Ka3aXCTAHCKHX TOpOJ0B, B TOM TOPOJOB 4YHCIC M Maiblx. Lledblo HCCIedOBaHUA ABJLIOTCA
sTHOAeMorpaduueckue mpouecchl B CesepHoM KazaxcTane B HCTOPHUECKOH PETPOCIICKTUBE HA IIPUMEPE ropoja
INerponaBnoBCck, rae OBUIM C aKKyMYJIMPOBaHBI BCE COLMAIBHO-3KOHOMHYECKHE IPOLECCHI, BIMBINHE HA
CTPYKTYpy HaceneHusa ropoga. COBOKYIHOCTb METOAOB HCIOJIb30BAHHBIX HCTOPHYECKUX METOAOB IO3BOJIHIA
PacCMOTPETh CHEKTP M AMHAMHKY COLHAILHOTO, 3THOACMOTPAa(MUCCKOTO PAa3BUTHS TOPOAA HA MPOTSDKCHHUU
XIXngo Hawama XX Beka, 0CO00 HY’KHO OTMCTHTh HCIIOJIb30BAHHBIN HCTOUHHKOBBIM MAarcphal KpacBeIOB
pErHoHa.

Kirouesnie cioBa: ropoa, Cesepubiii Kazaxcran, IleTponaBiosck, 3THOAeMOrpaUUuecKue MpOLECCH,
MUTPALL, IEPECEIICHHUE.

HISTORY OF THE FORMATION OF THE POPULATION OF PETROPAVLOVSK
IN THE XIX - EARLY XX CENTURIES
Abuov N.A.l, Bekmurzina A.N.2*
!Branch of the Institute of History and Ethnology named after Ch. Valikhanov
in Petropavlovsk, Petropavlovsk, Kazakhstan
“Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: assel-2009@list.ru

Abstract

Modern science increasingly turns to addressing the problems of urban studies, engaging in the search for
their solutions. The formation of a unified space, in particular the similarity of a unified urban space, the
standardization of national legislations, and socio-economic solutions to urban problems, still does not negate their
regional specificities. Kazakhstan is no exception in this progressive movement, and the study of historical urban
studies is one of the most dynamically developing arcas of national historical science. The ethno-demographic
history of the city, the experience of interaction between state, regional, and local authorities, development and
transformation at the present stage, necessitate the study of the population structure of Kazakhstani cities,
including small towns. The aim of the research is the ethno-demographic processes in Northern Kazakhstan in
historical retrospect, using the city of Petropavl as an example, where all the socio-economic processes that
influenced the city's population structure were accumulated. The combination of historical methods used allowed
us to examine the spectrum and dynamics of the city's social and ethno-demographic development from the XIX
to the beginning of the XX century, the source material used by local historians of the region is particularly
noteworthy.

Key words: city, Northern Kazakhstan, Petropavl, ethno-demographic processes, migration, resettlement.

Kipicne

ITpoBuHLMANEIK Kananap, ocipece IIekapajac aiiMakra OpHaJaCKaHAAp, OpKallaH
©31H/IIK YJITTBIK OOSyBIMEH, dJIEyMETTiK-3KOHOMHUKAJIBIK AaMy €peKIIeiriMeH epeKIIeIeHIT,
KaszakcTaHHBIH TapuX¥ TaFAbIPbIHIA MaHBI3IBI PEJ aTKapAbl. Tapuxu peTpOCHEeKTHBAIAFbI
KaJaJblK el MEKEHIep KONTEereH OHEPKACIN calajapbl MEH ajaM eMipiHIH MaHbI3[bI
OPTAJBIKTAPbl OOJIbI, PEBOJIOLMSIFAa ACHIHI Ke3eHAe ojap enfiH Oykin aliMaKTapbIHBIH
JaMYbIHBIH MaHBI3Ibl QJICYMETTIK-35KOHOMUKAJIBIK MIHISTTEpiH IiemTi. Ayakina, ojaemuaeri
Ka3ipri 3amMaHFbl JkahaHABIK  e3repicTep, MEMIJIEKETTIK  QJIEyMEeTTIK-3KOHOMUKAJIBIK
KYPBUIBIMHBIH KalTa KYpbUTYBI, OachIMABIKTapAbIH e3repyl OonamakTa JargapbiCKa oKelyi
MYMKIH. JKaimbl oneMaik JKoHe aliMakThIK YPAIC peTiHae aeMorpadpusuiblk mpodiemanapabiy
IIMEJICHICYl epeKIle alaHAayWbUIbIK Tyaelpanbl. llerpomasn kamacel koHe ConTycTiK
Kaszakcrannarbl IIarblH Kajnanap YIOIH XaJbIKTBIH TaOUFM ©CYlHIH TeMeHneyl ToH, Oy
XaJIBIKTBIH KOLII-KOH MACeJIeCiMeH ToKeJel OaliIaHbICThL.
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XIX-XX raceipabiH OaceiHmarbl [leTponaBn KallachbIHBIH TAPUXBIH 3€PTTEY KaJaHbIH
[IapyalibuIbIK eMipi MEH XaJKbIHBIH KypaMbl Kajall e3repreHin, Oys e3repicrep KaHmai
(dakTopIapablH 9cepiHeH OOJIFaHBIH, OJIAPIbIH Kajla MEH OHBbIH TOHIPETiHAerl XaJKbl YIIiH
KaHaail MaHbI3bI OOJIFaHBIH KepceTyre MyMkiHIiKk Oepeni. Contyctik Ka3zakcTaHHBIH ye3aik
KamanapeiHblH Oipi  peringe IleTpomaBn KalachIHBIH —JaMybIHIA OHBIH OJIEYMETTIK-
SKOHOMHKAJIBIK JaMYBIHbIH OPTaK Oenriiepl MeH epeKIIeNIKTepiH aHBIKTAyIbIH Ja MaHbBI3bI
30p. Bysn OHBIH TapuxblH erkei-Terkeiyli Kamaramayra koHe Oenrim-Oip mopexkene
KOPBITBIHIBLIAYIIBI €HOSKTEp JKa3y YIIiH Herl3 JaiblHaayFa MyMKIHIIK Oepeni.

3epTTey axicTepi MeH MaTepHaIIAPbI

ITerponasn KanachlHBIH AaMYybIHAAFbl 3THOAEMOTrPaUsUIBbIK MPOLECCTEPl 3epPTTeyae
ypOaHMCTHKAAAa KOJIAHBUIATBIH TAPUXH ONICTEPIiH SKUBIHTHIFBI MalAaJaHbUIABL 3epTTey
oNiCHAMAChIHBIH HET131HE KJIbl FHUTBIMU MPUHLIMIITED, €H aJABIMEH, TAPUXWIBIK MPUHIINII
Konpaubulael. COHBIMEH KaTtap, 3€pTTeyAe HAaKTBI-TAPUXHU OJIiCTep, aTanm aWTKaHAa,
PETPOCHEKTHBANIBIK,  MPOOIEMANBIK-XPOHOJOTHSUIBIK,  XPOHOJOTHSUIBIK-CUIIATTAMAJIBIK,
CaJIBICTBIPMAJIBI-TAPUXHU SIICTEP, COHAAN-AK IMOHAPAJIBIK SHICTEP, MACENIECH CTATUCTUKAJIBIK
JKOHE KapPaCThIPBUIBII OTHIPFaH MAaTEPUAIIbI ©3EKTEH/II PY KOHE KOPBITY 9/1iCTePl KOJIAAHBUIABI.
Ocel  omiCTepAiH  JKHBIHTBIFBI ~ 3€PTTENIHICH  Ke3eHAerl  KajaHblH  QJIEyMETTIK,
STHOAEMOTPa(USIIBIK TaMybIHBIH CIIEKTPl MEH JMHAMUKACBHIH KapacThIpyFa MYMKIHIIK Oepai.

Kanmbipeceiinik skoHe c101pIiK Ky>KaTTapAbIH ayKbIMIIBI IEPEKTIK MaTePHAIIbI TAJIIAHIbI
KoHe madpanaHpUiabl.  Onapra  XaNblK CaHAFBIHBIH ~ MaTepHajapbl, aHBIKTaMAaJIbIK-
CTaTUCTHKAJIBIK JKOHE reorpadusuiblk OacbutbiMaap skataabl: IleTpomaBn Tapuxsl Typasbl
MaHbBIBI akmapaTThl «O030pbl AKMOJIMHCKOM 001acTY KbLIIap OOMBIHINA AIIbIT KOPCETEl.
Onap «XanbIK koHE TYPMBIC TeHrek», «FbulbiM koHe OlTiM», «JleHcaynbik cakTay», «Jliny»,
«OHepKacim», «AybUI MAPyaIIbUIBIFBD JKOHE TaFbl Oacka KenrtereH (akrijiepre OaiiaHbICThI
MoceNenepaiH KeH crekTpiH kamTunbl. 1864 sxputrbl «[lamsiTHast kHrkka st ToOombCKOMH
ryOepHHN» [1a OCBIHAAN CHITATTA.

JKanmb! anranna, cUNaTTaIFaH JepEeKKe3ep CAaHAThI Kajla TYPFhIHAAPBIHBIH JICYMETTIK-
aeMorpadsuIbIK KYPhUIBIMBI Ty paJibl TYCIHIK KaJIBIITACTBIPYFa MyMKIHIIK Oepeni. ConTycTik
Kasakcrannarsl skoHe [leTponaBinarsl 3THOREMOT pad MsUTBIK YPIICTEPAL TAIAAY 1A JKEKE HIBIFY
Teri 0ap nmepeKkkesnep MaHBI3IbI POl aTKApAbL, ONlap: casxar »Ka30ajaphl, €CTENIKTEp, KO
KyHzenikrepi. Onkeranyurel M.A. Mopo3oBTeiH «IleTponaBioBCK B AOPEBOJIOIHMOHHBIX
JUTEPATYPHBIX UCTOYHMKAX. OuepKm» aTThl eHOETiH/e JKeKe LIbIFy Terl 0ap AepeKKe3aepaiH
JKETKITIKTI YJIKEH CriekTpi *kuHaktanraH, oana X VIII raceipabiH coHbIHaH 1916 *bUtra neiiHri
KBI3BIKTBI MaHbI3IBI akmapat Oap [1]. Byn eHOekTe XaNbIKTBIH AeMOrpadusichl, ONapIbIH
TYPMBICHI TYPaJIbl MOJIIMETTEp MaliaaNaHbUIIbL

Makana xa3y OapwicbiHna Conryctik Kasakcran memiekertik apxusiage (CKMA)
enkeraHyiibl M.I. bentoxTeig Ne @.158. jxeke KOpbIHAaH MaliiaaHbUIFaH KbI3BIKTHI (pakTisep
MeH mamimertep 3eprrenai. On Ilerponasi KanacklHBIH Tapuxbl OOHBIHINIA MaTepUAIAAPAbI
JKUHAy MEH CaKTayF¥a 30p YJIeC KOCThbI, OHbIH KOpBI oMl KyHre aeiin Contycrik Kasakcran men
ITerponasn KalachlHBIH Tapuxbl OOWBIHIIA KYHIBI Aepekke3 Oomnbim Tabbutaabl. Ilerpomana
KaJIACBIHBIH JTaMYbIHBIH 3THOAEMOTrpa(pusUIbIK Mocesenepi OOHBIHINA ajbIHFaH aKIapaTThl
TaNay Kaja XaJKbIHbIH TYPAKThl JaMy OTUHAMUKACHIH, OJAPbIH QJIEYMETTIK-3KOHOMHKAJIbIK
©MIpPIHIH KYPBUIBIMBI MEH 3JIEMEHTTEPIH KOPCETE].

TankeLiay

XIX-XX racbipabiH OacbiHna IleTpomaBn KajmachIHBIH —OJI€yMETTIK-3KOHOMHUKAJBIK,
neMorpadusuIbIK JKoHE MOICHH AaMYybIH 3€PTTEy PEBOJIOLMSFA ACHIHTT Ke3eHAe OacTajraH.
Ocpl yakpiTTa [leTponasi Typassl akmapaTTbl KAMTBIFAH KOIITET'€H JKOJI KOPCETKIIITEP] KaAPBIK
kepai. byn skapusimaHbIMzapaa Kaja XaJjKbIHBIH CaHBI, CayJa MEH OHEPKOCINTIH HaMybl,
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QJIEYMETTIK KOHE MOJICHH CaJIaHbIH JKaFaibl TypaJibl KEKEJIEreH MOJIMETTEP KaMThUIIbL by
enOextepni MW, 3apamumun, UII. ®@anpk, M.A. Jleonos, I1.A. Cnosuos, @ H. Ycos,
ATl CemenoB, M. KpacoBckuil CHAKTBI 3epTTeyLIIep Ka3FaH. Analina, caya JaMybIHBIH
IUHAMUKACBIH YKOHE KOTecTep CaHbIHBIH oCyiH Tanaayasl Tek M. KpacosckuiiniH 3 GeixiMHEH
TYpaThIH eHOeriHiH 2-11i OeniMiHAe FaHa ke3aectipyre Ooxansr [2].

Onkeranymbsl  M.A.  Mopo3osTelH  «lleTpomnaBioBck B JIOPEBOJIOLMOHHBIX
JUTEPATYPHBIX UCTOUHMKAX. Q4uepku» aTThl €HOETIH Tanaay »koHe oHmarbl XIX rachpAarsl
ITeTponas KanackIHBIH QJIEYMETTIK-3KOHOMHKAJIBIK JJAMYbl TYPAJIbl SPTYPJI aKIapaTThIH OHbBI
OyeCKOMIap — MEUKTEP, KACIIIKepIIep, IMEeHEYHIKTEP TapanblHAH JKa3bUTFaHbIH KOPCETEI.

XX raceipapiH 20-40 >KpUImapblHIAFBl KeHECTIK TapuxHamana XIX-XX racelpablH
OacbiHgarsl IleTponaBn KalachIHBIH 9JIEYMETTIK-3KOHOMUKAJIBIK 1aMy Macesenepi OOHbIHIIA
Tapuxbl 1¢ Ky3iHAe 3epTTenmeni. Tex SO-xpuinapsl KananbiH 200 KbUTIBIK MepeHTOlbIHA Opait
IletponaBn memarorukanblK HHCTUTYTHIHBIH OKbITymbickl AWM. CemeHOB Myparar
MaTepHuaiapbl Her131He KaJIaHbIH 1preTachl KalaHFaHHaH 1952 jkputra nefiiHr 1aMy TapuxblH
OastHmaiThIH MOHOTpadus nafieiHaane [3]. Anaiina, kitan 2010 xpUTFa AeiiiH XKapbIK KepMel,
OHBIH MalIMHAMEH OachUIFaH AaHACHI TAPHXHU-OJKETaHy MypakalblHaa caktanabl. EHAl raHa
OyJ1 KiTan OKbIpMaHIAPFa KOJDKETIM/L OOJIBL.

1960 >xpuimapnaeiH OacelHa AeHiHrT KeHecTik TapuxHama XIX-XX racelprapharsl
KaszakcTaHn KajanapblHbIH OJIEYMETTIK JKOHE HKOHOMHKAJBIK JaMyblHa OalJIaHbICTHI
MoceNeNepal 3epTTeyal OachIMIbI opi Ipreni 3epTTey CYpPaKTapbIHbIH KaTapblHA KOHMAaJbl.
CoHbIMeH Katap, Oyl Ke3eH[e Kajajap TapuXblH 3€PTTEY TEMIPKOJ KONITIHIH TapuxbiH [4],
KasakcTaH XaJKbpIHBIH  KOIMYJITTBl  KYPAMbIHBIH  KaJbIITACyblH 3€PTTE€Y  apKbUIBI
xapblkTanabipeuianbl  [S]. XIX-XX  racelpiapablH  OachlHAAFbl IHapyanapAblH  KOHBIC
aynapybiHa OaiinaHbicTel Aemorpadus macenenepin H B, Anekceenko, B.C. UepHHKOB xKoHE
Oackanapsl 3epTTeil OacTaiIbl.

XX raceipabig 80-xkbpuinapbiana Kasakcran KanamapblHbIH TAPUXBIH OSJICEHAl 3epTTey
6acrangel, Oyran «cropus roponos Kazaxcrana» aTtTel Tapuxu eHOGKTEP CEPUSICHIHBIH Iaiiia
6oyl biKnan erti. 1985 sxbutel [leTponasn kKajachl Typaiibl Kitam kapblk kepai [6]. Kitanra
XIX racelpablH OacblHIA €NIiH INBIFBICBIHAAFBI 1Pl cayda OpTajbiFblHA alHAJIFaH
[TerponaBnaplH HEri3i KajaHybl MEH JaMy TapHxXbl, eHIpIiH Pecelire KOChUTyBIHOAAFBI pedl
OassHmananpl. KeH aykbIMIObl JepeKTaHyJIbIK KOpAa a3aMaT COFBICHI KbUInapbiHIarsl Kenec
OKIMETIHIH KaJIBINITACy JKOHE JaMy Ke€3€HEpl, XaJIbIK [apyallbUIbIFBIH KAJbIHA KEITIPY KOHE
COLIMAJTUCTIK KYPBUIBIC Ke3€HI almbill KepceriireH. Kitam peBosrousiFa IediHI Ke3eHerl
[leTponaBnablH QIEYMETTIK-3KOHOMHUKAJIBIK JaMybIH Talgay AapKbpUIbl Kaja TapUXbIH
OassHOAMTBIHBIH ~ JKOHE OJKYMBICHIBUIAD MeEH LIapyajapAblH  KaHAyIIbUIAPFAa  Kapchl
PEBOJIOLMSIIBIK KaFAalbIH MiCIIT JKETLTyl MEH TAaNThIK KYpPEeCiHiH (akTiiepiHe TOJIbl €KeHiH
aTar 6TKEH JKOH.

1990 xpuimapabiH OacbkiHaH Oactanm OTaHABIK TapuxXHAMana SiCHAMAJBIK TOCLIAEP
e3repni, KasakcTaH TapuXbIHIAFbl Kajajlap TApUXbIH KOHE SKAJIIbl 3THO-AEMOTPa(USIIBIK
MoceNenepal KaMTUTBIH Macenenep meHOepl airapnbikraii keHeiini. Ileireic Kasakcran
kanmanapeiabiH TapuxbiH K K. Kaceimbaer Oencenni 3eprreiini [7]. DTHOmEMOrpadusIbIK,
MUTPALMSIIBIK YPAICTep TapuxbiH 3eprreyre H.D. MacaHOBTHIH JKETEKIIiJITiMEH FaIbIMAap
ToObIHBIH «McTopust Kasaxcrana: Hapoabl U KyJIbTypbD» aTThl €HOErT MaHBI3IbI YJIEC KOCTBHI,
OHJa pecryOIuKaHbIH OapJbIK aliMaKkTapbl XaJIKbIHBIH TAPHXH PETPOCTIIEKTHBAAA KAJBIITACY
epekmenikrepi OasHnaans [8].

Kasipri 3amanrsl peceitnik OMObI MeH bapHayt KanagapbelHbIH 3epTTEYINi TAPUXIIBLIAPHI
3epTTey Ke3eHiHaeri Asmsblk Pecell KanmamapbIHBIH AaMy MceJeNiepiH a3IpJeyre KoHe
Kazakcran kananapbsIMeH MOJICHHETaPaJIbIK OaillaHbICTapABI 3€PTTEYTE eNeyJIl YJIeC KOCTHI [9].
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Aran aitrkarma, ATl Tomouko XIX racblpablH COHBI MeH XX FachIpIbIH OacChIHAAFbI
[TeTponaBnaplH MIAPYALIBUIBIK JKOHE QJIEYMETTIK-MOEHH AaMy TapUXblHA KaTBICTHI OipKaTap
mocenenepai kapacteipabl. T.K. IllernoBanbiH eHOeriHme kanutainu3M KeseHiHzeri Jlama
OJIKECIHIH Ye3M1K KaJaJlapblHbIH, COHBIH imIiHae IleTponaBinbH qa mapyambUiblK JaMybIHA
JKOPMEHKE CayIachIHBIH oCepiHe eneyi opbiH OepinreH [10].

Conrbr 10-15 sxeutna Ilerpomasn sxene Contyctik KaszakctaH OOJBICBIHBIH TapHUXbI
OOHBIHIIA TAPUXU-OJIKETAHYIIBUIBIK 9ACOUETTep KaHa FHUIBIMHU-KOMIIITIK OachUIBIMAAPMEH
TOJIBIFYAa. OJKEeTaHyIIbIIAPABIH KONTEreH JKapHslaHbIMAApbl Mep3iMal Oacnace3 Oerrepinae
JKOHE WHTepHeT-caiitTapbiHga, IleTpomaBn Kajachl TapUXBIHBIH OpPTYPJl aCHEeKTLIepiH
KaMTHUTBIH MaKajajap JKHHAKTaPbIHAA XKaPbIK KOpy/e, MYHbIH OapJIbIFbl TYFaH Kajla TAPUXbIHA
JeTeH KbI3bIFYIIBUIBIKTBIH Y3AIKCI3 ©CIT KeJle JKaTKaHIbIFbIH KopceTeai. OapapiH apachiHaa
K. Myxkanog, B. fIBopckas, T. Makaposa, T. BacuibseBa, M.M. MenexuH skoHe OacKajgapabiH
eHOeKTEepiH KaTKbI3yFa Ooabl.

Horuxkenep

XIX-XX raceipapiH OaceiHaa llerponaBn XankblHBIH CaHBI MEH MopTeOeci OoWbIHIIA
IIaFbIH KaJlaFa JKAaTKbI3BUIIbI, OHBIH 3THUKAJBIK KYpaMbl MEH XaJKbIHBIH CaHbl IleTpomaBn
OeKxiHICIHIH CaJIbIHYbIMEH JKOHE KeWiHHEeH YJKEH Kajlara aifHaJlybIMEeH OalIaHbICTHI TapUXHU
ypaicrepre Tayeiai O0abl.

ITeTrponaBn XaJKbIHBIH KYpaMmbl KOIYJITTHI JKOHE OJ 9p TYpPJ TapuxH MPOLECCTIH
HaTwKeciHae e3repin oTelpabl. OfaH €H ajgblMeH Iekapanac Peceil mMmepuscbiMeH
OpHaJlaCyblHA JKOHE OHBIH TYPJl alMaKTapblHAH KENreH KemecTep MEH cayaarepliiepai
tapTybiHa OaiimanbicThl. Kana xone Contycrik KasakcTaH eHipi yIT-a3aTThIK KO3FaIbICTapbIHA
KaTBICYLIBIJIAPABI JKEp aydapaTblH reorpadusuiblk OpPbIH PETIHAE, COHIA-aK *KaKblH MaHFa
KOHBICTAHBII, KaJla TYPFbIHIAPbIHBIH CAHBIH TOJBIKTBIPFAH SPTYPJ YJITTAFBI LIApyaJapablH
epIKTI KOHBIC aynapy MeKeHi peTiHae ne madpanaHbuiael. OchUtaiilna, Kajida XaJlKbIHBIH
KOIMYJITThl KypaMbl KaJaHbIH Maiina OONybl MEH KaJbIITACYbIHBIH TapUXH >KardaiapbIMEH
AHBIKTAJIIBL.

Kazak xanksl kananbiH 1/4 OeniriH Kypanbl. A3araH TONTApAbl YKPAUHIAD, €BPEUep,
HeMicTep, moJisKTap Kypaasl [0, 48 6.]. Kana xankeHbIH OaChiM KOTIIIITIH OpbICTAP KYPasbl,
ojapAaH KeHiHI1 eKiHINl YJKeH TONThI Tarapiap Kypanasl (mmamamen 1/3). 3amanpmactapsl
nikipiHme: «Kasipri yakpITKa qeiiH jKeprimiKTi, Aajainblk, Opra ASUsUIbIK cayaaiarbl XKETEKII
MaHbBI3bIH cakTail oThIpbm, [leTpomaBi Kajachl XaJKbIHBIH KypaMbl JKapThUIAl a3WsUIBIK,
JKapThUlal MYCBUIMAHABIK CHUNATTA, XajbIKThIH 30%-Fa AeiiiHi MyChUIMAaHIAp: TaTapJap,
OyKapJIbIKTap, TAIKEHTTIKTEP, KBIPFBI3AP, HET131HEH MaJI LIapyallblIbIFbl OHIMAEPIMEH cayna
skacanaen [11].

Atan ety kepek, «O0630ppl AKMOJIMHCKON obmactu» Gopi Oipmel XaJbIKTBIH YIJITTBHIK
KYpaMbl TypaJjibl 1] aKIMapaTThl KaMThIMaliabl. Mbicaibl, 1894 sxbutra AeHiHT1 CTATHCTUKAIBIK
€CernTep XaJbIKThIH YITTHIK THECUIITTH MYJIIEM €CKEPMETreH, OapiIblK «OPBIC €MeC» XalIbIKThI
«0OeTeHAIKTep» COCIOBUECIHE KOCBIN, OHBIH 1L H/E TEK KbIpFbi3aap MeH OpTa A3ZHAIBIKTAPIbI
raHa OeJreH.

1894 sxpuTnaH KeiiH JKoHe OFaH MEHIHTI Ke3eH 1€ Kajla XaJIKbIHBIH Kol OOJITiH CIaBIHIAp
(opeicTap sxoHe 1910 xpumaH Oactam yKpawHAap) Kypanbl, ojlap COCJIOBHENIK KaThIHACTA
Ka3akTap, mapyanap, JBOPSHAAp, INeHEYHIKTep peTiHae YChIHbUIbL. OphICTap MEH YKpanHIap
ITerponasnFa Ka3akTap MEH LIapyajapAblH KOHBIC aydapy KO3FajibICcTapbl OapbICBIHAA KEJl
JKOHE 1IIiHApa Kajana KOHBICTAHABL «YKpauHOApABIH eNeyJll TONTapbl Ka3ak alachIHBIH
aymarbiHaa XIX-XX racelpnap TOrFpICBIHAA Peceil MMNepUsAChIHAH IIapyajapAblH SKaIIan
KOHBIC ayAapy Ke3eHiHze naiina Oonnbl. Koneic aynapymbuiap verisineH [lonraBa, Xapbkos,
Taspust, Xepcon, Exarepunocnas xone Kues ryOepHusiiapsiHan kenmi» [12, 174-175 66.].
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Kana xankplHbIH yJlKeH TOOBIH TaTapiap Kypaznbl, ojap Typaisl M.A. Mopo30BTBIH
kitabbiaga L[ A. benmunosckuiiniy «MeauKko-CTaTUCTUYECKUH U CAHUTAPHBIA OYepK ropoaa
[TerpomaBnoBckay aTThl Aepekke3inae cunarrairaH [1, 52 6.]. TaTapnap Kana XaaKbIHBIH CaHbI
OolipiHIIA ekiHIl 3THOC Oonbim Tabbutanel. 1760 xbuthl matma ykimeri Eptic OoiibiHa
KOHBICTaHyFa pykcat oepai, Oy IlerpomaBn OekiHiciHae TaTapiapablH naina OonysiHa cedern
6omaer. 1834 xputbl 3923 TyprbIHHBIH 1miHAe TaTapmap 5%-mel Kypanael. XIX raceIpabiH
exiHm xapTeicbiHaa llerponmasira Eypomaneik Peceii men CiOipmeH kemnTereH Tarap
orOachliapbl KOHBIC aynapFaH Ke3le TatapiapiablH caHbl apTThl [6, 39 6.]. XIX raceipabiH
COHBbIHIA Kajaja TaTap KBapTAIAPBbIHbIH, MEIIITTEPIiH, MeApecesep MEH MEKTeNTepliH
namblraH skenici 6onael. TaTapiap ycak KoJeHepMeH, Tepi wiey KociOiMeH, XaIbIKThIH LIYFbLI
TYPMBICTBIK KOKETTIIKTEPIH KaMTaMachl3 €TyMEH aiHaJbICThI, Oipak Heri3ri kaciOi cayna
6omnner. Tlerponasnga onapaplH KOHBICTAHY OPHBIH TaHNAybIHA €Ki JKarnal KOJaiabel OOMIbL:
OlpiHImiCi — JKEPriIiKTI XallbIKIEeH KapbIM-KaTbIHACTA TUAIK THpoOJeManapiablH OoIMayhl,
ekiHmmicl — Mcnam niHiHIH OpTakThiFbl. XycanHOBTap, Ayiiesrep, AOnpamnutoBTap skoHe Oacka
na tarap kemecrepi Kocranaiina, Akrebene, blpreizna, KapaOyrakra maii maiikay, caObiH
KaliHaTy, MaJl COK0 OpBIHAAPBIH, KOHMamap MeH cayzaa yhjiepiH amrtol. Kazakcrannarsl TaTap
KOCIIKEpJriHiH ~ TapuxblHa  bupymes,  Mypartos,  AxuypusHzep, TroMmeHesTep,
[TamcytouHOBTAp, [oynerkenneesrep, Tabees araitbinabuiapsl, Bamur SAnrysapos ecimuepi
enni [1]. Oceinaiima, [lerponasiaa kanaHbH OapIbIK XaJKbIHBIH YIOTeH Oip OeniriH Tatapiap
KYpazbl.

Kasaxrap IlerponaBn KajacbIHBIH 1preTaChIHBIH KaJaHybIHAA TYPCA 1a, KaJla XaJIKbIHBIH
KYPaMBbIHIAFbI YJIEC CalMarbl a3bipak 00mabl. Mbicanbl, 1834 sxbuibl 3923 TypFbIHHBIH 11I1HIE
kazakrap HeOopi 1%-1b1 Kypansl. XIX FachIpIbIH COHbIHA Kapaii OJIapAbIH CaHbI Kebeiii, Oipak
CNaBSHAAPABIH KOHBIC ayNapyblHbIH OapbICBIHAA Oa ONAPIbIH MalbI3/bIK ©JIIeMl TOMEH
KyhiHae Kaianbl. 1886 »KpUTbl Kajama TeK IIaMaMeH MbIH »KapbiM Ka3ak (kammbl 13985
TYPFBIHHBIH 11 HE) TYpAbl. KOHBIC ayjapy KO3FaJIbICHIHBIH JKarnai cunarbl AKMOJIa OOJTBICHI
XaJIKBIHBIH JKaJITIbl CAHBIHAAFBl Ka3aKTapAbIH YJIEC CaTMAaFrbIHBIH ToMeHIeyiHe okennai. 1882
xpumad 1915 skpiTFa AeliHr Ke3eHae OOJBICThIH OapliblK ye3aepiHae ToMeHAey Oaiikammbl
[13, 15 6.]. [TerpomaBnia Ka3aKTapabIH CAHBI ye3Aepre KaparaHaa dpKalmad a3 O0JIbl, OWTKeH]
JaJaHBbIH Ta3a ayachl MEH INEKCi3 KeHICTIrHE YHPEHreH XaJbIKKa KaJalblKk eMip CalThl JKaT
Gonmbl.

L. A. Benunosckuii [leTponasi 3THOCTAPBIHBIH HET13T1 KACIOIH aHBIKTal KeJe, Ka3aKrap
(xpIpFBI3HAp) «OackajmapablH (TaTapiiap, OpPBICTap) KbI3METIHAE», KOJIK CajachlHAA, YCaK
caymameH aifHanbicanmel gen kazanbl [1, 52 6.]. XX racelpapiH OacklHOa Ka3akTap TIMNTI
TEeMIPIKOJI IedepxXaHalapbIHbIH JKYMBICITbIIAPHI apacbiana aa 6oiraH. Onap Ilerponasinars
WITTBIK TPOJIETAPUATTBIH AJFAIlKbl okijaepi emi. Kama TypFeIHIAPBIHBIH, COHBIH ILIIHIAE
Ka3aKTapIblH CaHbIHA OSMIHAEMHOJOTHANBIK aypynap ocep erti. «Kasakrap mremex
SMUAEMHUSICBIHAH KATThI 3apAall MeKTi — OapJiblK HAyKacTapAblH YIUTeH OipiHe AeiiH KaHTbhIC
oonnel. [llemekren 6acka, XaNbIKThIH eoyip Oeiri cy3ek, ThIphICKAK, Memie, nudrepusi, oda
aypyJapelHaH 3apaamn mekti» [13, 16 6.].

Kana xankplHBIH 1IIiHAE TOJSIKTap, €Bpeinep, HemicTep, apMmsiHmap, ¢unumep, Opra
AzusAnblkTap ofaH Aa a3 OemiriH Kypaael. Meicansl, espeinep llerpomasnra Eypomansik
Pecefinen xonbic aymapael. [lana enkeciHAe TYpPy KYKbIFbIH ajy OHail OOJMaraHIBIKTaH,
MYHJaFrbl eBpeiiepain canbl Oipre-Oipre kebelinl. bipeynepl ockepu KbI3METIH asKTaraHHAH
keiiiH Kasakcranna kaica, eKiHIIIep! mapya-KOHbIC aydapyIibuiap KaTapblHAA KEJIi.

1827 sxbunel Peceit umneparops! | Hukomnaii eBpeiinep yimiH oCKepy MiHACTTUIIK TypaIbl
JKaPJIBIKKA (KAHTOHUCTEP) KOJI KOM/IbI, OFaH COMKEC JKbLI CaliblH MaTIIa apMUSICHI 9P MBIH €Bpe
epkekke 12 sxacraH 25 xacka aedinri 10 pexpyrneH Tonbiryel THIC Oonnmbl. Komenmerke
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TOJIFAHIAP ACKEPH KbI3METKe kiOepinni, an skacecmipimuep Pecell MMIIEpHUSACHIHBIH INAJFai
aliMaKTapblHAAFbl KAHTOHHCTIK MEKTENTepre «KbI3METKE MHasipllaHy VIOHY» KiOepiyimi.
Oceplnaiilma, KenTereH eBpeil kactapel llerpomaBnra ma  Kenal, COHABIKTAH —J1a
IILA. benuioBCckuii TETPOMABIIBIK €BpPEHJIEp Typalibl <OKEp ayldapbUIFaHAap HeMece
OTCTaBKaarblIap» Aer jka3ybl ke3neiicok emec [1, 53 0.]. Onkeranymst M. U. BeHIOXTBIH Keke
KOpbIHAH ajiblHFaH Peceil HMMNEPHACHIHBIH TeorpadusIbIK-CTATUCTHKANBIK — CO3MITrHE
HETI13/IeIreH MAJIMETTep KeJeci caHmapabl kepcereni: «1873 sxkbutbl onapabiH caHbl 109 anam
Oonca, 1887 xbutel omap 275 skanra skerti [14, 64 n.]. IlerpomaBnaarbl oJapablH HETi3ri
KBI3METI YCaK cayza, COHai-aK iIiM/IiK cCaTaThlH OpbIHAap — kabakTap amry 6onabsl. EBpeiinep
apacbIHAa JSCTYPJi TypAe My3bIKaHTTap, TITIHIILJIEP, eTIKImijep 'koHe Oacka aa ruedeprep
OonraH.

Ilonskrap Ilerpomasnma XIX raceipabiH 30-kbUmapbiHAa, HaTwanslk PecelineH
Kaszakcran aymarbpiHa caMOZIEpKaBHEHIH CasiCH KapChbLIaCTaphl, a3aTThIK YIIIH KypecKepJiep
JKEep ayJapbUIFaH Ke3ze maiaa OoJiibl, ONapablH apachklHAA MONSKTAp endyip OemkTe OONIbL.
Anaiina, 3epTrey Ke3eHiHaeri llerpomaBimarbl OJapAbIH CaHBI CAJBICTBIPMANBI TYPAE a3
oonnel. Kamanma »xep aymapeurranmapiabiH Oomybel 1860 xone 1868 skpuimapbl TipKeIreH.
AWM. CemeHoB onapabIH MyHa OekiHIC makiga OOJIFaH aFaIliKbl JKbUTIAPBIHAA-aK OOJFAaHBIH
xazanel. Mbicaer, 1830—1831 skone 1863 Kblanapaarsl MOJISIK KOTEPLTICTePiHE KATBICYIIbLIAP
68 xone 102 amam 1883 >xbutrbl amHUCTHsIFA AeiiiH [leTpomasnaa kep aynapbutyaa OOJIbL,
onaH KeiiH Tipi kanranmape! [lonbmara oranbiHa opanabl. AWM. CeMeHOB COHBIMEH KaTap
Peceiineri peBoMOLMAIIBIK KO3FAIBICTBIH AaMybIMeH lleTponasina *aHa skep ayaapbuIFaHaap,
aTar aiTKaHAa, HAPOAHUKTEP KaTapblHaH Naina Oona OacraraHbiH aramn etendi [3, 55-56 66.].
Hemic ynThIHBIH ekijmepi 1€ Kajia TYpPFBIHOAPBIHBIH KaTapbiHAa Oonabl.  OjapabiH
aNFaIlKbUIAPbI [IapyajJapAblH epiKTI KOHBIC ayaapysl OapbichiHIa Kenai. ExiHImi Hemicrep,
aBCTPUSUIBIKTAp, BeHTpiep | AYHUEKY3UIK COFBIC JKbUINAPBIHAA MalJaHIa TYTKBIHFA
TYCKEHHEH KeWiH TbUIFa KiOepilyl HOTIDKECIHAE Kajla XaJIKbIHBIH CaHbIH OEJICeHIl Typae
tonblkThIpa Oactanbl. Conryctik Kasakcran enkeranymbicel M.M. Menexun kemeci
monimerTepai kenripeni: «1917 sxxpuiaeiH 6ackiHaa yesaik [lerponasina 2200 TyTKbIH OOBL,
OJIApABIH IaMaMEH op eKIHIIICl HeMic efi... AnFamukbl ackepu TyTKeiHAap [lerponasnra 1914
JKBUIABIH COHbIHAA Kenmi. Onap KOHLutarepbiepne, KasapMmajapaa TYPbIN, TEMIpXKOJia, €T
KOHCEPBLJIEY 3ayBIThIHAA JKYMBIC 1CTEM, KOIIeJIepAl TeceTl, TYPFbIH YiJep MeH KolMa YiiepiH
cange» [15,656.].

dunHAep, MopaBanap skoHe apmsHzap llerpomasnga Tek Imiki icrep MUHHUCTpIITIHIH
Opranbik cratuctuka komureri 1910 >xpuiel mbiraprad «lopoma Poccum B 1910 ro»
JKUHAFBIHA FaHA arajajgbl. DTHUKAIBIK KypaM, TINTI Kaja XaJKbIHbIH JKaJIbl CaHbl 1a
[TerponaBnaplH ©31HAETT agaMaap YLIIH jKacajfaH iLIKl, KYHOENIKTI eMip MEH JKaraaimapra
Tikene OaitnanbicTel O0nael. Tapuxu perpocnexrrsana [leTponasi Xanksl 9puHe YHEMI oCiT
oThIpABl. TeK €Ki yaKbIT apajblFbl FaHa epekmenik Kypaiaer: 1860-1862 xone 1912-1913
xeuinap. Jepexkxesnepae IlerpomaBn Xajkel CaHBIHBIH KbICKapy cebenrTepi alTbuUIMaiinbL.
Anaiina, TOMEHIe KapacThIPbUIFAH OCBI KE3EHET! OKUFaJlap Kajla XaJKbl CAHBIHBIH ©3repyiHe
acep eTTi:

1860-1862 xbutgapmarbl OipiHIOI geMOrpadUsUIBIK  KYJIABIpAyAbIH Oip (pakTopbl
ITeTponasn Kanachl XaJKbIHBIH CAHBIHBIH a3al0bIHA 9KENTeH - OJ1 opTTep Oonabl. 1864 >KbUTFbI
ToObi1 ryOepHUSACHIHBIH €CTeJK KiTammacbiHaa Obutaii nenm »kasputran: « 1861 sKbpUIIBIH
MaMbIpbIHIA OOJIFAaH COHFBI ©PT OacKanapblHaH ojnekaina ayblp Oomnel, 400-re neifin yi
JKaHBII KETTI JKoHE KeOiHece KaJaHbIH Kelel TyprelHAaphl 3apaamn mekti. JlereameH, apoip
epTTeH KkeiiH IlerpomaBinra YKIMET TEH KaWbIPBIMABUIBIK >KacayllbUlap KeMEKTECTi,
COHZBIKTaH OeJICeH Il *KoHEe cayaarep Kajia KalTa/laH CaJbIHBII, 631He KeJTiPUIreH JKapanapbl
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Te3 yMmbITaas [ 16, 80 6.]. 1863 xbutaeiH MaMbipeiHaa [lerponasina 4 ipi ept Oonnbl, onap 81
KYPBUIBICTBI JKOWBIIN, Kajla TYPFBIHAAPBIH KATTHI KOPKBITTBI, COHABIKTAH OPTTIH JKAJIFACybl
Typajibl KayeceTTep «KONTEreH TYPFhIHAAPAbL, ©pTTEH 3apAan IIeKKeHAepAl Ae, 3apiar
HIeKnereHaepal ne OapiblKk MYJKIMEH KajalaH KeTyre MakOyp erti, Oipeyiepi KakblH
MaH/Iarbl aybUIIApFa, eKiHIIIep! Kajla MaHbIHAAFbI YaKbITIIA TYpakTapra kerti» [3, 71 6.].

[TerpomaBn TyprbIHIAPHI CAHBIHBIH A3alOBIHBIH Tarbl Oip ceOedi Cibip Kemimik Kazak
ockepiHiH 1861 xbutbl Cibip kaszak ockepi (CKO) Oombin kaliTa KypbUlybl OOJFaHBIH aTar
oTkeH keH. OCbl yakbITTaH Oactam Ka3ak OCKEpiHIH MIHAETTEpiHEH LIeKapaHbl KY3€Ty
KOKETTUIIN aJbIHBIN TacTaiabl, Oyl 0acka Jkepyiepre aybICTBIPBUIFAH KaXKETTI 9CKepH
KBI3METIILIEPiH CAHBIH KbICKAPTYbI MyMKIH.

XanbIK CaHbl TUHAMHMKACBIHIAFBI €KIHIN Kyjabipay 1912 sxputbl, 0134iH OHBIMBIZIIA,
1910 sxone 1911 xpUTmapaarbl aCTBIKTHIH LIBIKIAYBL, COHAAN-AK LIOMNTI JKOMBIM, KbICKA IIOI
naibIHIayFa MYMKIHIIK OepMereH BICTBIK ITEeH JKaHOBIPJIApABIH CaTJapbIHAH MAJIBIH a3bIKCHI3
KaJybIMeH TyCiHAipiieni. HoTwxkeciHne mapyanap Kys3ae Majabl ap3aH Oarara eTKi3ml, Oy
cayza MEH eHJey ©HEepkociOlHIH JaMyblHAa BIKMAJT €TTi, Oipak Imapya MEH MAaJIbIHbIH
KaJITachlHa COKKbI Ooyabl. ByJ Kamara yakpITina €eHOeK MHUrpanusichiH Tyasipasl [3, 71 6.].
Ocpinaiima, 1912 5KbUTbI XaNBIK CAHBIHBIH 321051 AJIIBIHFGI 2 JKbIIA aIITHIK IEH a3bIKChI3IBIK
caliapblHaH Kajlara *XYMBIC 13[1€N KEeJNTeH aybll TYPFBIHAAPBIHBIH KETYiMEH, KIUMATTBIK
JKaFAaiapAbIH HallapiaybIMEH JKoHE KOHBIC ay1apyIIbUIapAblH OTaHbIHA KETY1HIH apTybIMEH
OaiiIaHbICTHI OOJIIBI.

[TerponaBnaarel 3THOAEMOTpaUsUIBIK MPOIECTEPre CasiCH JKOHE SKOHOMHKAJIBIK
cebenrep acep eTTi, OYJI KaJaHbIH STHUKAJIBIK KYPaMbl MEH XaJIKbIHBIH CAHBIH ©3TePTTi, acipece
Peceli nMmnepusaChIHAAFbl KAMUTAJINUCTIK KATBIHACTAPIABIH KAPKBIHABI JaMyblHA OalIaHbICTHI
Oencenal Typme xypai. Peceiimen mekapanac kanamapaa 1897 SKbUIFBI XaJbIK CaHAFbI
OOMBIHINA KeJIEC] 9JIEYMETTIK COCIOBUETIEP OOJIBI — KEKE KOHE TYKbIM KyaJJalThIH ABOPSHAAP,
IICHEYHIKTEP, KOrmecTep, MeIlaHesep, Iapyaiap, TOMEHI1 S9CKEPH IIEHAep, OTCTaBKalarbl
OCKepU INeHAep, COJNATTap, Ka3akTap, JKep ayAapbUIFaH KOHBICTAHYLIbUIAP, IIETENIIK
azamarrap.

ITeTponasun Kamackl XaJIKbIHBIH COCJIOBHENI K KYPaMbl Typasibl MajiMeTTep Oi3ae Tex 1860
JKbUIIAH Oactarn Oap, OyraH feliiH XaibIK CAHbIH COCJIOBUENIK MPUHINIT OOHBIHINA €CETKE aTy
xKyprizinimereH. KanaHbelH gaMyblHa KemecTep COCIOBHECI MaHbI3IbI pen arkapasl. Kamana
cayZaMeH KaszakTap [a, Imapyaiap Ja aiHaJbICKaHBIMEH, aJaMFa cayAa KYpri3yre pykcar
OepeTiH KyaJik OeplireHHeH KeliH FaHa OJ1 KemecTep KaTapblHa JKaTKbI3bUTIBL. Kana amuracer
KaTtapblHA JBOPSIHAAP, IIEHEYHIKTep, Kajajga YCBIHBUIFAH OapJibIK AIHAEPAIH [iH
KbI3METKepJIepl JKOHE KYPMETTI a3aMaTTap JKaTKbI3bUIIbL.

[TerponaBnaarel kenectepai canbl 1864 sxbutbl kebetini, Oy 1859 xbunan 1863 xblira
NeHiHTl KONTereH allThIK JKbUIIAPBIHBIH caigapbiHaH Oonel, Oy Typansl KpacoBckwmii atamn
orti [2, 69 6.]. Ochl *xKbUTHApbl HETI3r TAOBICHIHAH AWBIPBUIFAH €H JASYJIETTI [mapyaniap
cayJaMeH KOChIMINA ailHaibICyFa MaxOyp OONmbl, elTKeHI Oyl KOJ JKeTiMJl IIaPyallblIbIK
TYPJEPiHIH IIIiHAETI eH THiMAlcl eni. Anaiina Oy ypaic Typakrel OonraH koK. 1898 sxpuinan
Dacrarm-ak cayaa KocimopbIHAAPBIHBIH 1piJICHY TIporecTepiHe OaliIaHbICThI KOTIECTEP CAHBIHBIH
KbICKapybl Oabikamambl. XIX racbIpapiH COHbI MeH XX FachIpAbIH OachblHIA TeMipPIKOJIbIH
naiina OoNybIMEeH cayia OfakTapbl MEH IIeTeNAIK cayaa (upMajgapblHbIH OKLITIKTEPL,
Koiimamap Gactel pen atkapa Oacrtambl, Oupika MeH OaHkTep madga OOJIbI, OVJI aJIbIHFBI
KE3CHMEH CaJbICThIpFaHia cayaa (popMallapblHBIH HEFYPJIBIM JKOFapbl AaMy JEHIreHiH
kepcereni. MyHbIH Oopi ycak cayaarepiiep CaHBIHBIH a3al0bIHA JKOHE 1pl KOCIMOPBIHAAPIBIH
alfHAJIBIMBIHBIH YJIFAIObIHA OKEN/l. BipiHIIN AYHUEKY3LIIK COFBICTBIH 0aCTaybIMEH KOIecTep
CaHBIHBIH KbICKapybl Oafikamanel. «O030p AxkMonuHCKoN obnactu 3a 1914 rog» monysiHAa
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ObUTail eNiHreH: «...€H KbI3FaH caya Ke3iH[e COFBIC YKapHUSIaHIbl JKOHE LIapyanap Aa, Maj
OHEPKOCIOIMEH aMHANBICYIIbUIAD Ja JKOPMEHKENepAl TacTam, 9CKep KaTapblHAa KOCBLIyFa
MokOyp Oomme» [11, 37 ©.] (O630p, 1914:37). OpuHe, COFBIC ayblp OJEYMETTIK-
SKOHOMHKAJBIK KaTakJu3Maepai Tynaelpabl, ojap llerpomaBnnabiH Maiiman mebiHEH ajbIC
OpHaJIaCKaHBbIHA KapaMacTaH, JKEPriUTKTI TYPFbIHAAP MEH JKaHa KOHBIC ayJapyIubLIapiblH
eMipiHe acep eTTi.

Kana TypreiHAapbIHBIH e1ayip OediriH, acipece Kana moptedeci matina OoyraHra AeiiHT1
KE3CHAE OCKepU INeHAlNep MeH onapablH Oemimmuenepi kypanbl. XIX raceipabiH 60-
JKBUIIAPBIHBIH COHBIH/IA OCKEPH Ka3aKTap CAHBIHBIH a3al0bl JKOHE OFaH JKayall peTiHze
Imapyaniap CaHbIHBIH ecyl Oafikamaznsl. by exi cebenmen Tycinaipineni: 1) «kazaktapasiH Oip
Oeniri >xkaHamaH KypburraH JKeTicy Ka3ak oCKepiHe aybICTBIPBUIAbDY, 2) «1869 kbpuIbI
ounepnepre, OTCTaBKaIaFrbl )KOHE KbI3MET €TTIETeH Ka3aKTapra Ka3aK COCJIOBHECIHEH MIBIFyFa
pykcat Oepinni» [17, 12 6.]. 1914 xbutnan 6actanran MmoOmn3anus na bipiHii nyHHEKY31IK
COFBIC KbUIIAPBIHIA SCKEPUJIEp MEH IIEHEYHIKTep CAaHBIHBIH a3arobiHa ceber OoFaH OOy
MYMKIH.

Conrycrik Kazakcranna mapyanap MeH MeIIaHeNep CaHbIHBIH aJIFAIlKbl eJeyi ecyl
1880 >xpuiapnabiH OackIHA JKaTambl, O Ke3le mapyanapasiH Oip OeniriHiH KOHBIC ayJapyblH
3armacteipral «lllapyamapasiH 60C Ka3bIHANBIK XKepyiepre KOHBIC ayaapybl TYpalibl YaKbITIIA
epexenep» KaObuTHaHIbl. BapibIK KepceTiireH COCIOBUENEp OKIAepl CAaHBIHBIH HEFYpPIIbIM
6encenni ecyl XIX racbipabiH 90-KbUTAapbIHAA [ApyaTapabiH OEJICEH 1 KOHBIC ayAapyhl )KoHE
¥ner CiGip TeMip>KOJMBIHBIH KYPBUIBICHI OactanraHHaH, ocipece, CTONBIIMH arpapiblk
pedopmacel KbUIIapbIHAAFBl MmapyanapAabiH ecyiHeH Oactammael. Conrtyctik Kasakcrannma
KOHBIC ayJapylibl IIapyanapAblH KOHBIC ayiapy *keoHe OeilliMpaeny mpoleci dpKamaH COTTI
Ooxran koK. MaceneH, 1914 xputbl KOHBIC ayAapylibUIap YLIH skep ydackenepi «37000
IecsATUHAFa KeM JaiblHAanbl, Oyi1 skyMeicTapasl Tejey yiuia 23000 pybnas kaxer Oonap eni»
[11, 12-6.]. By KpickapTy OacTanFaH COFBIC IEeH OONIHETIH KapakaTThIH a3ar0blHAH OOJABI.
Hormxecinne yesne konbicTanOakimbel Oonrad mapyanap [lerpomasnaa kambeim, 1914 skone
1915 sxpunpaps! mapyanap CAaHBIHBIH KYPT 6CY1HE 9KeIl.

¥ae1 Ci0ip TeMip>KOJBIHBIH KYPBUIBICH TEMIPIKOJIIA KYMBICIIBI KaJAPJapPbIHbIH CAHBIH
apTTBIPY KaXXeTTUIriH Tyasipabl. XIX raceipaarsl Ilerponasi eHepkaciOl aybUIIbIK XKepIepaiH
eTIHLIIIK KOHE MaJl INapyallblUIbIFbl OHIMAEPIH ©HAeNl, MYHJA KOITereH >KYMBICIIbLIAp
xyMmblc icteni. Kanmama koHe OHBIH TeHIperiHie Mail miaiikay, ObUTFapel, Mail eHAIpY
3ayBITTaphl, KeJl AMIPMEHIEpl MEH XapMa TapTKBIIUTAp JKYMBIC ICTEAl, OHJA EIIKaHIai
MexaHu3Mzaep OOsiFaH *KOK. bacTankpina eHepKACINTIK OPBIHAAP OJNApAbIH HeNIePiHiH HeTi3ri
cayaa-gaibiHAAy KbI3METiHE KOCAJIKBI KACIIl peTiHAe KypbUlabl. OHEPKACINTIK KOCITOPhIHAAP
HET131HEeH KOMeCTepPMEH, COHIal-aK KOHBIC ayIapyIlbl apyatapMeH, Ka3aKTapMeH, iliiHapa
IBOPSIHIAPMEH KanbITacThl. KanmaHblH 1pi  KocIMOpbIHAApbIHAA Oy KO3FaITKBILITAPHI
KOJIaHblIa OacTabl.

AxMona oONBICBIHBIH OyJaphl [leTponasi KanachlHAAFbl JKYMBICIIBIIAPIABIH CaHBIH
KeNTipMelai, ojapasl Memanenepre katkbizagel. A M. CeMeHOBTHIH  alTybIHIIA,
ITerponaBnaarel eHepkacinTik mposerapuar 1895 kbpuibl TeMmipkon medepxaHagaphbl
allbUTFAHHAH KeWiH maiga Oonnmbl. OHBIH 3aybIT JKOHE KOJIOHED KYMBICIIBUIAPHI TYpPiHIET]
13amapmaper 6omnnel. 1881 xpuiel Ilerponasina 406 sxyMbIcIubIChl Oap 57 marbIH 3aybIT OOJIBL.
bynan Oacka, konenep mebepxananmapbl na Oongel. 1893 kbuUthl OJapabiH caHbl 446
KojeHepirici O6ap 206-ra skerti. Illebepxananapnan Oacka, Kanaga *KeKe KOJOHEPUILIEp Oe
OoJapl: HaH MiCIpyUIJiep, KacamiublLiap, arall yCTajapbl, Tac KajaylIbLiap, LIATHIP
*abymibuiap, ChUaKIbUiap, ¢y Tacymbuiap. 1893 kbiibl OapibIK KOJOHEPIIIJIEP/IIH KaJITbl
canbl 843 amamuel Kypans [3, 57 6.]. «1912 xbutel kanana 1678 KyMBICIIBICH koHE 1266 MBIH
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pyonb enimaimiri O6ap 137 «pabpuka» Gommer» [18, 81 0.]. IlerpomaBn KocCimOpbIHAAPHI
JKYMBICIIBUTAP CaHBI JKOHE 3KOHOMHKAJBIK aifHambIMAaps! OoibiHIIA ecTi. MaceneH, «1915
KBUIABIH KbIpKyHeriane IlerpomaBnna Oykinpeceinik MaHbBI3bI Oap KOHCEPBI 3aybITHI
AIIbUTBIT, OHJA MaMaMeH | MbIH *KyMBICIIbI KYMbIC icTeni» [19, 20 6.].

EH a3 canppl aszamarTap KaTapblHA JKEP ayJapbUIFaHap MEH ABOPSIH €MeC TEKTEH
IIBIKKAH 3UsUTbLIAP JKaTThL. [leTponasina myHaal 3usibuiapasiH 0oyl 1868-1887 skbuinapbl
tipkenreH. Ketiinnen [lonynapaa onap Myiaaem atanMaiiasl. MyMKiH, olapabiH maiiaa 60ys
KaJlaIaFrbl OKY OPBIHAAPBIHBIH JaMybIMEH OailIaHbICTBI OOJIFAH MIBIFAP, OJAPABIH OlpiHMIICI -
oitennep yumnmmeci 1864 sxbutbl ambuibl. 1882 KpuTbl Kanana oifennep NMPOrHMHA3HACHI,
KaJaJblK YII KJIACTBIK YYHJIMINE, CTAHULAIBIK €piiep MEH oHenaep Yy4ruMIIenepi, KbIpFbI3
OanajapblHa apHAJIFAaH HHTEPHAT JKOHE MEIIITTeP JKaHBbIHAAFbI MEKTENTep JKYMbIC icTeni [1, 33-
40 66.]. Oxy OpbIHIAPBIHBIH Maiiga OOJybl OKBITY YIOiH OLTIMAL agamMaapabiH OOJybIH Tajamn
eTTi, onap 0acka COCIOBUENEPTe KATKbI3bUIFAH PA3HOUMHAED €Il

XIX racep mer XX raceipablH OacbiHaa [leTponasit XanKbIHBIH 3THUKAJIBIK KYPaMbl MEH
CaHbIHA CAsICH, JIEyMETTIK-3KOHOMHUKAJIBIK IPOLIECTEP 63 PoJiH aTkapabl. Ilerponasi kamacsl
KOFaMBIHBIH COCJIOBHENIK KYpPbUIBIMBIHBIH JaMyblHa acep eTkeH ¢akropnap: 1) marma
OKIMIIIJITIHIH ©HIpAeri cascaThl, 2) OHIPAIH SKOHOMHKAJIBIK JaMy mpouectepi (cayna
(opmanapbIHBIH ©3repyl, caya KoclMOPbIHAAPBIHBIH 1piJieHyl, KOCIIOPbIHIAP CAHBIHBIH 6CYi,
©HEPKACIINTIH KAJIbINTACYbl, TEMIPKOJ KYPBUIBICH); 3) Peceil UMIepusChIHAaFbl METPALIUSITBIK
nporectep (IapyanapablH KOHBIC ayJapybl, JKep ayaapy, apMHUsAaa KbI3MET €Ty ).

EH xen cannbl cocioBueIepAiH CAaHBIHBIH JUHAMHUKACHI KeJiecl (akTopIapabiH 9CepiHeH
ecy karbiHa e3repai: 1) Kasak manacbiHa KOHBIC ayiapy YAEpICiHIH JKaHAaHYbIMEH; 2) ¥IIbl
Cibip Temip >KONBIHBIH CalbIHybIMEH, 3) Temip KON KYpBUIBICBIHA JK€p KaXXeT OOJybIHA
OalilaHbICTBl ImApyalapiblH JKep YJecTepiHiH Oip OemniriHiH TapThil albIHybIMEH, 4)
[Tapyanapra GeiHTeH y4acKeIeperi jkep OHIeY JKaFnaibIHbIH HAIIaPJIbIFbIMEH koHe 1910—
1911 xpuinapaarsl aCTBIKTBIH WIBIKNAYWIBUILIFEL [leTponaBnaare! mapyanap, MelaHaap koHe
OCKepH COCJIOBHUENEP CaHbIHA Tepic acep eTkeH (axTtopmap: 1) MemanmapabH >KETKIIKCI3
KOJIOHepiKk OurikTijirine OalmaHbicTel Ky#peyi; 2) bipiHmi IyHMEXY3UIK COFBIC
JKBUTIAPBIHIA 9CKEPTe MAKbIPbUTYBI.

KopbIThiHABI

XIX-XX racelpabiH  OaceiHmarbl lleTpomaBn  KalachIHBIH — 3THOAEMOTPA(HSIIBIK
YPZICTEpPAIH JKaJIIbl KOPBITBIHABICHI XaJblK CaHBIHBIH ecyl Oomnmel. IlerpomaBn Kajacel
XJIKBIHBIH ©CYiHIH XPOHOJIOTHSICBIH INAPTThI Typle KedeHaepre Oemyre Oomazmbl, OJapablH
OpKaWChICbIHA OPTYPJl Tapuxw KYOBUIBICTap TYIbIPFaH KOILIi-KOH MpOLEeCTepi acep erTi.
Conbven, XIX-XX racbIpablH OachIH APTTHI TYpAE 4 Ke3eHre Oenyre Oomabr:

1. 1800-1860 xx. - pedopmara neliiHri ke3eH, PecelineH kenreH ickep azamaap MeH
Ka3aKTap/IbIH ©3/ITHEH KOHBIC ay1apybIMEH CHITATTaJIa/bI,

2. 1860-1893 xok. - Kamaga CiOipaiH yiIbl TEMipIKOJIBI CAJIbIHFaHFa AeHiHTI pedopmanaH
KeWlHr Ke3eH, HerisiHeH Eypomnaiblk PeceiineH kenreH mapyanapiblH ©3AITIHEH KOHBIC
ayIapybIMEeH CUTIATTANAbI, OYJI SKIMIILIIK TaparnblHAH KOJIAAY TaIImabl;

3. 1893-1905 xok. - TeMmipskon KypbuibicbiHaH CronbimuH pedopmaceiHa AeHiHTI
pedopmaapainsik ke3eH, Eyponansik Peceliner kenreH kacimkepiiep MEH mapyaapIblH €H KT
aFbIHBIH TYbIP/IbI,

4. 1905-1917 k. — CronpinuH pedopmaceiHad 1917 KbUFBl PEBOJIOLMSFA ASHIHTI
KE3€H, OJI XaJIBIKTHI KaHa 1apyajap, KoCIIKepep KoHe 9CKePH TYTKbIHIAP KOHTHHICHTIMEH
TOJIBIKTBIPIBL.
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Kapacteipbuibii OThIpFaH ke3eHae [leTpomaBi XajKbl CaHBIHBIH Te3 oCyl OyJl ye3mik
KajmaHblH Jlana enkeciHIH ipl KeNiK JKOHE Cayla-©HEpKOCIN OpTAJBbIFbIHA alHATybIMEH
tyciaaipineni, 6yran Cibip TeMip:KOJbI ISyl JopekKeae bIKIa eTTi.

Ocplnaiilma, XOFapelga aNTbUIFAHNAPABIH HEri3iHAe OipKaTtap KOPBITBIHABI JKacayra
Oomansr:

BipiHmmineH, Kajgagarbl oNeyMETTIK e3repicTep KOpCeTKImTepiHiH Oipl XaJlblK CAaHBIHBIH
IUHAMUKAChl OONBIN TaOBLIAAbl, ajl TapUXH peTpocnekTuBana llerpomamn YINiH HeTisri,
AHBIKTAyIIbl (haKTOpJIAp - OJ MEXaHWKANbIK (akTopyiap, opTypnai cebenrep OOHbIHIIA
a3aMaTTapIbIH KOIi-KOHBI OOJIIHI.

ExiHImieH, XanbIK CaHBIHBIH 6Cyl OYK1J 3epTTey Ke3€HIHIe OpbIH anabl, Tek 1860 sxoHe
1892 xplanapaarsl Ke3eHIEpAl KOCIaFraHa, oJiap ajIbIHFbI JKbUIIAPMEH CaJIbICTBIPFaH/Ia Kajia
TYPFBIHAPB! CAaHBIHBIH KBICKApybIMeH cumnartajinael. 1894 skputbl CiOipaiH YIIBI TEMipIKOJIBI
OOMBIHIIA KO3FAJIBIC ALTBUTFAHHAH KEeHiH XaJIbIK CAHBIHBIH ©CY MPOLEC] dyfeKaina KapKbIHIbI
KYPAL.

YuriHmnaeH, Kajia TYPFbIHAAPbI CAHBIHBIH ©CYIHE 9Cep €TTI. OTapJIbIK OKIMINLTIKTIH
Kajlara KemecTepll TapTy >JKeHIHAErl ic-Imapajapbl, IapyajapAblH KOHBIC ayAapyblHaH
TYbIHIAAFaH KOIIi-KOH, TaOWFH amatrap — epTTep, Cy TACKBIHAAPBI, E€TrTHCI3AIK, MaJlAbIH
KBIPBUTYBI, STTHAEMISIIAp, Kalaaarsl HAap CAHUTAPJIbIK JKaraail.

FACBIPIla Kajla XaJIKbIHBIH HeTi3ri OeJiriH ciaBsHOap, Tarapiap MEH Ka3akTap Kypaabl,
onapabiH apackiHna Opra A3HsbIKTap MEH eBpeiiepaiH caHbl a3 Oomabl, am XX FachIpIbIH
OacbIHIa OHBIH STHHUKAJBIK KYpPaMbIHIa HEMICTEp, MOJSKTap, YKpauHaap, MOpABajap mnaiina
Gonasbl.

Aarbic alty. Maxkana Kaszakcran PecnyOnmukacel TbutbIM skoHE skoFapbl Oiyim
MUHUCTPJIITT FBUTBIM KOMHTETIHIH Kap>KbUIbIK KOJIAYbIMEH Ky3ere achlpbuiran AP23488712
«Tayenci3 KazakcTaHHBIH IIAFblH JKOHE MOHOKAJIAJAPBIHBIH KyHAemkTi emipi (LLIbiFeic
eHIpiHiH MbIcaiibiHAa)» 'K sxo0ack! asschIHIA JKa3bUIABL.
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OCOBEHHOCTH KOMMEPIHHAJIN3AIIAA TEXHOJOT UM B KASBAXCTAHE
Caarypuna A.M.1, IIporacosa 0.B.2"
poexmuviii ogpuc TOO « Kazaxcmanckuii yenmp xoMMepyuanu3ayuu mexuoio2uiLy
Acemana, Kazaxcman
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AHHOTATIAS

B mocnexnme roapt KazaxcTan akTHBHO pa3BHBACT MHHOBAIMOHHYIO HH(PACTPYKTYPY H MPEAMPHHAMACT
IIaTH TI0 CO3JAHHIO OJArONPHATHBIX YCIOBHH I BHEAPCHUS HAYYHO-TCXHHYCCKUX Pa3padOTOK B PEATBHBIA
CCKTOp 3KOHOMHKH. PaccMaTrpwBaroTCA KIOYEBBIC (DAKTOPBI, BISIFOINNC HA TPOIECC KOMMEPIHAIH3ALUI
TEXHOJIOTHH, TAKWE KAK TOCYJAPCTBCHHASN IIOJACP/KKA, HANMYHEC BEHUYPHOTO KaIMTANA, B3aHMOJCHCTBHUC
HAYYHBIX YUPCKICHUI C OW3HCCOM M MpaBOBOS perympoBaHue. Oco00¢ BHMMAHHC YIACTACTCS AHATH3Y
CYHICCTBYIOIIUX IPOTPAMM U MHHIMATHB, HANPABICHHBIX HA CTUMYJIHPOBAHHEC MHHOBAIIMOHHONW AKTHBHOCTH, a
TaKXE BBUIBJICHHIO 0apPbhepOB, C KOTOPHIMHU CTAJIKHBAIOTCS CTAPTANbBI M IPESANPHATHS HA MY TH K PHIHKY .

BbIBOA HA PHIHOK WHHOBALMOHHOM NMPOJYKIMH MPEAIONATACT OYCHb CJIOKHBIM IMyTh IPOXOXKICHHSA OT
TCHEpaIMy WACH, MPOBEACHUS (PYHIAMEHTAIbHBIX HCCICIOBAHUHA 0 MOCTPOCHMS MHHOBAI[MOHHOTO OW3HECA M
BBIBOJIA TOTOBOH NMPOAYKIMH HA PHIHOK 0 KOHEUHOTO MOTPEOUTEISI. Y CIENIHAS KOMMEPIHATH3AII TO3BOJIICT
TIOBBICHTH JOOABJICHHYI0 CTOMMOCTD, YKPEIIHTh KOHKY PEHTOCIIOCOOHOCTS OM3HECA M CTPAHBI B LICJIOM.

Hccnenopanme OCHOBBIBACTCSA HA JAHHBIX TOCYJAPCTBEHHBIX M YACTHBIX OPraHM3aIMK, a TakkKe HA
MPUMEPAX YCIEITHBIX KEHCOB KOMMEpIHANM3anuu TexHomorud B Kazaxcrane. BriBoasl paboThl MOTYT OBITH
TOJIC3HBI I Pa3padOTUMKOB TEXHOJOTHH, MHBECTOPOB M IOJHMTHKOB, 3aHHTCPECOBAHHBIX B JaNbHEHIIEM
Pa3BUTHH HHHOBAMOHHOW SKOHOMHKH CTPAHBI.

KioueBbie c10Ba: KOMMEPIMAIN3ANS HAYKH, TATCHT, OOBEKT HHTEIUICKTY AJIbHOW COOCTBEHHOCTH.

KA3AKCTAHJIAYBI TEXHOJOI'MSAHBI KOMMEPIHUAJTAH/ABIPY
EPEKHIEJIIKTEPI
Caarypuna A.M.1, IIporacosa O.B.2"
I « Kazakemanovix, mexnono2usnapost KoMmepyusnanovipy opmansiesty JXIIC
JKobanwix keyceniy dacuvicer, Acmana, Kazaxcman
Z«Manaw Kozvibaes amvindaser Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponasn, Kazaxcman
*Xam-xabap ywin asmop: protasovaovi@mail.ru

Angarma

Conurel >KkpITHApel  Ka3akcTaH WHHOBAIMIGIK HHOPAKYPHLTBIMIBI OCICCHAI JAMBITYA SKOHC
IKOHOMMKAHBIH HAKTHI CCKTOPBIHA FHUTBIMHU-TEXHUKAJIBIK d31paeMENCPIi CHT13y YIIiH KOJAWIIBI sKaF aiap skacay
JKOHIHAC KaaaMaap kacayda. MeMIICKETTIK KOJIIay, BEHUYPJIBIK KAMHTAIABIH OOybI, FRIIBIMH MECKCMEIICP/IiH
OM3HCCIICH ©3apa OPCKETTECYl JKOHC KYKBIKTBIK PETTCY CHAKTHI TCXHOJIOTHAIAPABI KOMMCPUHSIAHIBIPY
MPOIICCIHE ACEP €TETIH HETI3Ti (paKkTOpIap KapacTHIphLIaAbl. MHHOBAIMSIIBIK OCICCHIIKTI BIHTATAHIBIPYFA
OarpITTa)FaH KOJNAAHBICTAFBl OarmapiaManap MEH OacraManapisl TandayFa, COHIAM-ak cTapTanTap MEH
KOCITOPBIHAAPABIH HAPHIKKA JKCTY JKOJBIHAAFH KSACPTLICPIH AHBIKTAYFa CPCKIIC HA3AP aydapbLIa IbL.

VHHOBAIMSIBIK OHIMII HAPBIKKA IIBFAPY HACHIAPABI KATBINTACTHIPYIAH, IPTCIi 3ePTTEY e KYPTi3yACH
MHHOBALMSUTBIK OM3HECTI KYPYy¥a *KOHE JAWBIH OHIMAI HAPBIKKA TYNKIMIKTI TYTHIHYIIBIFA JCHIH >KETKI3YAIH 6T¢
KYPICHi >KOJBIH OopKaiapl. TaOBICTHI KOMMCPUHSIAHABIPY KOCBUFAH KYHABI APTTHIPYFa, OHM3HCCTIH YKOHC
TyTacTai eaaiH 0oceKere KaOIMCTTLNITIH HEIFAHTYFa MYMKIHIIK Oepeai.
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3epTTCY MCMICKCTTIK JKOHC OKCKC YHBIMIAPABIH JACPCKTCpiHe, COHmali-ak Kaszakcranmarsl
TEXHOJOTHATAPAB KOMMEPUHATAHIBIPYABIH TAOBICTHI KCHCTEPIHIH MBICANIAPBIHA HETi3aeaeai. JKYMBICTHIH
KOPBITHIHIBLUIAPEL CIIAIH HHHOBAIMSIBIK SKOHOMHKACHIH OJAH Opi JAMBITYFa MYAICTI TCXHOJIOTHSIAPIBI
J3ipICYIIiICP, HHBECTOPIAP JKOHE CAsACATKEPIICD YIIIiH MaHAa bl OOy Bl MYMKIH.

KiaT cesaep: FeUIBIMIBI KOMMEPIISIAHABIPY, TIATCHT, 3HATKECPIIK MEHIIIK OOBEKTICI.

FEATURES OF TECHNOLOGY COMMERCIALIZATION IN KAZAKHSTAN
Salturina A.M.1, Protasova O.V.?"
!Head of the Project Office Kazakhstan Technology Commercialization Center LLP
Astana, Kazakhstan
Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: protasovaov@mail.ru

Abstract

In recent years, Kazakhstan has been actively developing innovative infrastructure and taking steps to
create favorable conditions for the introduction of scientific and technical developments into the real sector of the
economy. The key factors influencing the process of technology commercialization are considered, such as
government support, the availability of venture capital, the interaction of scientific institutions with business and
legal regulation. Special attention is paid to the analysis of existing programs and initiatives aimed at stimulating
innovation activity, as well as identifying barriers that startups and enterprises face on their way to the market.

Bringing innovative products to the market involves a very difficult path from generating ideas, conducting
fundamental research to building an innovative business and bringing finished products to the market to the end
consumer. Successful commercialization makes it possible to increase added value, strengthen the competitiveness
of business and the country as a whole.

The research is based on data from public and private organizations, as well as on examples of successful
cases of technology commercialization in Kazakhstan. The conclusions of the work can be useful for technology
developers, investors and politicians interested in the further development of the country's innovative economy.

Keywords: commercialization of science, patent, object of intellectual property.

BBenenue

PazBuTHe Hayku — BaxKHOE HarpasyieHHue rocnouTuku. 1 okTsa0pst 2015 roga Kazaxcran
npuHsUT 3akoH «O KOMMEpLHATU3aluu Pe3yIbTaTOB HAYYHOH W (MJIH) HAYYHO-TEXHIUYECKOH
NeSITeIbHOCTIY, TTO3BOJIHIIO O0ECTIEUUTD MOTPYKEHUE HAYYHBIX UCCIIEAOBAHMNA B MOTPEOHOCTH
PBIHKA, 1aB BO3MOXHOCTb BHEAPUTH B TPYAOBBIE MPOLECCHl HAYKOEMKHE TEXHOJOTH M
MPOCTUMYJIMPOBAB MPEANPUHUMATEIBCKUN CEKTOP MPUHATD AEITEIbHOE YYaCTHE B Hay4YHBIX
MpOeKTax. DTOT 3aKOH CO3Aall MIPABOBYKD OCHOBY JJIsl B3aWMOJACWCTBHSI HayKu U OW3HeEcCa,
yopomiasi mporecc TpaHchepa TEXHOJOTHH W yMeHbInas OHOpPOKpaTHUECKHUe Oapbephl.
®dopmupoBaHue paboueli CHCTEMbl KOMMEpPIHAIM3ALUA MTOrOB HAyYHO-TEXHHUYECKOM
NEeSITEIbHOCTH JOJKHO OBITh TJIABHBIM WHCTPYMEHTOM JIJIsl BBOJA HA PBIHKHU MEPCIEKTHBHBIX
WHHOBAIIMOHHBIX TMPOAYKTOB WM TEXHOJOTUH. DTO TpaHCcHOpMHUpPyeT HAYIHYIO HUJICHO B
PBIHOYHBIN TPOAYKT. B pamkax HaHHOrO mpouecca 0co0oe BHUMAHHE MPENOCTABISETCS
Pa3BHUTHIO CTApTaroB, (OPMHUPOBAHHUIO TEXHOMAPKOB M OW3HEC-WHKYOATOPOB, a TaKke
CO3JJAHUI0 KYJbTYpbl WHHOBAIIUOHHOTO TIpeAnpuHumMarenscTsa. 1 wurwonst 2024 roma B
Kazaxcrane npunsr HOBbIM 3akoH «O Hayke M TEXHOJOTUYECKON TMOJUTHKE», KOTOPBIN
HATPAaBJICH Ha JaJIbHENIIee pa3BUTHE HAYIHOH 3KOCUCTeMBI. [IpobieMbl KOMMepIIHaTH3aui
mupoko obcyxnanuce Ha Ilepsom EBpasmiickom ¢opyme kommeprumanusanun Hayku 10
okTs10ps1 2024 rona B r. AnMarsbl.

Cama xoMMepIHann3alus pe3yabTaToB HAYYHOU U HAYYHO-TEX HUYECKOH NeATEeIbHOCTH
SIBJISIETCST  BOIIPOCOM HACYIIHBIM, IMOCKOJIBKY OOINECTBO KAE€T OT HAYKHU OSMIIEPHUYECKUE
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pe3yJIbTaThl HCIOJB30BAHUSI OTEUECTBEHHBIX pa3pabOTOK B 3KOHOMHKE W OOO3HAYCHHOMN
TpaHchOpMaIIMK Ka3aXCTaHCKON HAy4YHOM CHUCTEMBI, MTO3TAITHO HACTPOEHHON Ha KOHKPETHbIE
utoru. [Ipesunent PK Kaceim-)KomapT Tokaes B CBOMX BBICTYIUICHUSX PaHEE OTMEUAJ. HAyKe
HY’KHO ObITh OPHEHTUPOBAHHON Ha HOBUHKHU TEXIIPOU3BOJICTBA, KOTOPBIE cnearoT Kaszaxcran
KOHKYpeHTOCTIOCOOHbIM. OH  aKIeHTUPYeT HeOOXOIUMOCTh CO3/MaHUS WHHOBAIMOHHOMN
3KOCHUCTEMBI, CIIOCOOHOH MOANePKUBATh U Pa3BUBATh HAYYHBIC JOCTHIKEHUS, MPEBPAIasi UX B
MPOAYKIHMIO M YCIYTH, BOCTPEOOBaHHBIE HAa BHYTPEHHEM W MEXKIYHAPOIHOM pPBIHKAX.
CylIecTBEHHBIM aCTEKTOM 3TOH CTPAaTerwH SIBJIACTCS YCHJICHHE B3aMMOICWUCTBHUS MEXKIY
HAy4YHBIMH  YUPEKACHUSMH, MPOMBIIIICHHOCTBIO W TOCYyJAapCTBOM, HYTO  JAOJDKHO
crocobcTBOBaTh Oosiee 3P PEKTUBHOMY HCIONB30BAHUIO HAYYHOTO MOTEHLMAIA CTPAHBI IS
PELICHUS aKTyaTbHBIX 9KOHOMHUYECKUX U COLUAIIbHBIX 3a/1a4.
Martepuajabl 1 MeTOABI HCCIEAOBAHUS

Ha Texymuii MOMEHT K OCHOBHBIM  «HpPOOJEMHBIM»  TOYKaM  MPoLecca
KOMMEPIHMATU3aNN B CTPaHEe MOXKHO OTHECTH HEIOCTATOK MPO(eCCHOHANIOB MO BOMPOCAM
KOMMEpIHATu3auui. BoJbIIyi0 posib UTrparoT O(QUCHI KOMMEPIHAIU3ALUNA TEXHOJOTHH,
KOTOpBbIe 00ECIeYNBAOT CBSI3b MEKAY HAYYHBIMH HCCIEAOBAHUSMU U UX MPAKTUYECKUM
npuMeHeHreM. Hayka u Ou3HeC HOJKHBI M MOTYT padOTaTh BMECTE, CO3M1aBasi YCIOBUS IS
YCHEIIHOTO BHEApEeHHWss WHHOBauui. Takke Tema, KOTopass 0co0O akTyalibHa, — 3TO
WHTEJJIEKTYyaJIbHasi COOCTBEHHOCTh M MEXaHHU3MBI €€ 3aIUThI, TeHCTBYIOIINE B HAIIEH CTPaHE.

OddexTruBHAS 3aIIUTa HHTEIUIEKTYAIBHONW COOCTBEHHOCTH CTUMYJIUPYET HHBECTULIUU B
Hay4YHbIC WCCJIENOBAaHUS W  pa3paldoOTKH, a Takke CrnocoOCTByeT (HOPMHPOBAHUIO
KOHKYPEHTOCIIOCOOHOM 3KOHOMMKH, OCHOBAaHHOH Ha 3HAHUSAX M HMHHOBalMsX. IlaTeHThl B
Kazaxcrane BBIIAIOTCA Ha U300pETEHUs, TOJIE3HbIC MOJENH, MPOMBIIUICHHbIE 00pa3lbl U
cenekimroo. Kaxmas w3 »Tux chep mnpencraBisieT HHTEPEC, TOCKOIBKY y BCEX CBOH
0COOEHHOCTH B 00JacTH OXpaHbl W 3AIIUThl HAYYHBIX, WHKEHEPHBIX M CEJICKLHMOHHBIX
paspabotok. B coorBerctBuu ¢ myHkToM 1 crtatbu 7 IlateHTHOro 3akoHa PecnyOnuku
Kazaxcran k mMoOje3HONW MOAENH OTHOCATCS TEXHHYEeCKHe pemieHusi B o000l obmactw,
OTHOCSIIHECS K TMPOAYKTY (YCTPOWCTBY, BEIIECTBY), CHOCOOy (IpoLeccy OCYINECTBIECHUS
NEHCTBUI HaJ MaTepUAIbHBIM OOBEKTOM C IOMOIIBI0 MaTepUATBHBIX CPENCTB), & TaKXKe
MPUMEHEHUI0 U3BECTHOTO MPOMYKTa WJIM CIOco0a MO HOBOMY HAa3HAYEHHIO JTHOO HOBOTO
MPOAYKTAa MO ONPEAEICHHOMY HAa3HAYEHUI0, 3a UCKJIIOUYEHUEM TEPaeBTUYECKUX U
XUPYPTUYECKUX CITOCOOOB JICUEHUS JTIFOICH MUJTH KUBOTHBIX.

Ilone3noli Moaenu MPegoCTaBISIETCS] MPABOBAsi OXPaHa, €CJM OHA SIBJIACTCS HOBOU U
MIPOMBIIIJIEHHO TPUMEHUMOM.

[IpakTrka MOKA3bIBAET, YTO MOJYYUTH MATEHT HA KaKyHO-ITHOO0 mosie3Hyo Moaenb B PK
BO MHOT'OM MPOIIe U JOCTyITHee (PMHAHCOBO, YeM Ha M300peTeHHe, TaK KaK COUCKATEJII0 He
MPUAETCS CTAJIKUBATBCSI CO CTPOTOM 3KCIEPTU30M 3asiBOK. ECM Ha maTeHTHpOBaHUE, OT
MoJNa4yul A0 TMOJYYEHUs, YHAET OKOJIO MOJyrofa, TO ISl M300PETEeHUs CPOK OKUAAHUS
COCTaBJISIET B MpeAenax nojayropa jier. OnHako, Ha MOJE3HYI0 MOAETb MTPUXOAUTCS MEHbBIIUMA
CPOK OXpaHbI: TOJBKO 8 JieT (5 J1eT ¢ BO3MOKHOCTBIO TIPOAJICHHUST PETHUCTPALMH ellle Ha 3 To/a),
TOTJa KaK MATeHT Ha M300peTeHue MpenocTaBisieTcs Ha mepuon B 20 JieT, a B OTACNbHBIX
ciydasix — mpomysiercs eme Ha 5. Takum o0pa3oM, Mosie3HbIe MOAENH MPENOCTABISIOT Oojiee
OBICTPYIO, HO KPATKOCPOUHYIO 3alllUTy, YTO MOKET OBITb YyAOOHBIM Il  OBICTPO
Pa3BHBAIOIIMXCSl TEXHOJIOTHM, TOrAa Kak TAaTeHThl Ha W300peTeHns O0eCmeunuBaroT
MPOAOJUKUTENBHYIO 3aIIUTY JUTst Oosiee PyHIAMEHTATbHBIX U 3HAYMMbIX HHHOBAIIUH.

Crneunamucramu  HanuoHanbHOrO WMHCTUTYTA HMHTEUIEKTYAIbHOH COOCTBEHHOCTH
QAZPATENT B 2024 rony Bbinano 10000 maTeHTOB Ha IMOJE3HBIE MOJEIH, YTO SBIISIETCS
BXXHBIM HWHAMKATOPOM YCIEIIHOTO PAa3BUTHS HMHTEJUIGKTYaJIbHOH COOCTBEHHOCTH B
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Kazaxcrane. 3JT0 pmoctmkeHue wumeer ocoboe 3HadeHHe B pamMkax [ JoOaiapHOTrO
unHoBanmoHHoro unaekca ('), B pesynbrare ananuza [ UM-2024, no kpurtepuro "Hucno
MATEHTHBIX 3a5BOK Ha MOJIE3HYIO MOJENb, TIOAAHHBIX B HAIIMOHAJbHBIN MATEHTHBINA OpraH, Ha
vmmmaapa nojutapos BBII mo TITIC", Kasaxcran 3anumaer 10-e MecTo, 4TO MOAYEPKUBAET
BBICOKHI YPOBEHb N300peTaTEIbCKON AaKTUBHOCTH M BHEAPEHUSI MHHOBAIIMOHHBIX TEXHOJIOTHIA
B HKOHOMUKY (naHHbIe 3a 2023 rom).

[TonesHbie MoOmeNH, HYaCTO HAa3bIBAEMbIE «KPATKOCPOYHBIMU MATEHTAMI», HUIPAIOT
BXKHYIO POJIb B CTUMYJIMPOBAHUH MMOCTEIIEHHBIX MHHOBAIM. Ha MpOTsSKeHUH MHOTHX JIET OHH
3¢ pexTuBHO 3aMUIIAIOT U300PETEHUS] B PA3IMUHBIX OTPACIAX, BKIIFOYAsl MAIIUHOCTPOCHHE,
CeJIbCKOE XO3SIMCTBO, (hapMaleBTUKY U 3KOJOTUYECKUE TEXHOJIOTHH,

JlocTrkeHHe NaHHON OTMETKH CBHIETENbCTBYET O cTpemieHuu KaszaxcraHa 3aHATHb
JUANPYIOIINE MO3UIUU B PETHOHE B 00JIACTH MHHOBALMN U TexXHOnoruid. [Tpr 3T0M OCHOBHAs
4acTh MATEHTOB Ha MOJIe3Hble Monenu B KazaxcraHe CBsi3aHa ¢ MHULMATUBAMH, KOTOPbBIC
MPSIMO TIONAEPKUBAIOT KITFOUYEBBIC LETH YCTOWYMBOTO PA3BUTUS CTPAHBI,

Pe3yabTaThl HCCIe10BAHUA

TI'omoseie otueTst PI'TI « HarmoHambHBIM HHCTUTYT HHTEJUIEKTYATbHOW COOCTBEHHOCTI
TOBOPSIT, YTO B MOCJIEHUE TOJbI YYEHble W M300peTaTeNu MOJy4aloT MaTeHThI OOJIbINe Ha
MOJIE3HBIE MOJIENH, HEXKENT Ha m300peTeHus. Eciiu CpaBHUBATH C MOJIE3HBIMU MOJEIISIMH, OHH
obecrieuenbl Oojiee oOmMpPHON TmpaBoBOM oxpaHou. [IpuymHa — TPUCYTCTBHE B
3aKOHOMATENbCTBE TAKOTO OMPENESIEHUs KaK «3KBHBAJICHTHBIC CYLISCTBEHHBIC MPU3HAKID.
Hcxons U3 3aIuThl IPaB 3TO MPUOPUTETHO B MOMEHT YCTaHOBJIEHUS HapylueHus. Hapymenue
MPaB Ha MAaTeHT (PUKCUPYETCS €CITU B MPOAYKTE UCTIONB3YIOTCS BCE CYIECTBEHHBIE MPU3HAKH
HE3aBHCHUMOTO MyHKTA (POPMYJIBI MATEHTAa. DTO O3HAYAET, YTO U300peTeHus: odnaaaoT Oosee
HAJEKHOM 3alUTON, MO3BOJISIONIEH BiaaeibllaM MaTeHTOB Ooyiee 3(PPEKTHUBHO 3alMUIaATh
CBOM MpaBa W MPENOTBpAIlaTh HECAHKIIMOHUPOBAHHOE UCIIOJb30BAHUE MX TEXHOJOTUM, YTO
OCOOEHHO aKTYaJIbHO JJIS CJIOJKHBIX U TEXHOJIOTMYECKH HACHIIIEHHBIX Pa3padoToK.

To ecTb, maTeHT Ha U300PETEHHE CIIOKHEE TOIBEPTHY Th KOIMTUPOBAHUIO, HE HAPYIIHB MPH
STOM TATEHT, HO, B TO K€ BPeMs, He KaKIblii OOBEKT CHOCOOEH 3alUTUTh MATeHT Ha
uzobperenue. [lareHT Ha m300peTeHne naeT OoJee 3HAYUTEIBHBIA CIIEKTP 3aLUThI, BOUpast
pa3IMYHbIE TEXHUYECKUE PELISHUS], B TOM YUCJIe TPOLIECChI, METOABI U KOMIO3HUIIUH BEIIECTB.
OnHako, TATEHT HA TOJIE3HYKO MOJEIb MOXKET 3allUTUTh TOJbKO PEIICHHS, YCIOBHO
OTHECEHHBIE K YCTPOMCTBAM. JTO MOATBEPIKAAET, YTO MOJIE3HBIC MOMAENU BKIFOYAIOT TOJIBKO
KOHCTPYKTHUBHBIE OCOOCHHOCTH U3ENNI, OCTABIIsIS 0€3 OXpaHbl METOUKU U TEXHOJIOTHYECKIE
MPOLIECCHI, KOTOPBIE 3aALTUINAIOTCS UCKIFOUNTENBHO ATeHTAMH Ha M300pEeTEeHUSI.

Obcy:xxnenne

B 2022 rony B Pecniybnmuke Kazaxcran Oputo 3akmroueHo Bcero 118 morosopos mo
O0BEKTaM HHTEIUIEKTYaJIbHOW CcOOCTBEHHOCTH (0€3 TOBapHBIX 3HAKOB), B TOM uucie 85
JIULEH3UOHHBIX J0roBOpoB Ha ucnojb3oBanue OUC u 33 morosopa ycrynku OWC. HUtoro
ypoBeHb koMmMepunanuzaunu OMC B Haweit crpane B 2022 rony cocrasun 7,1% (McrouHuk:
rogosbie otyeTbl PI'TI «HUMC» 3a 2007-2021 roabl). ITOT MOKA3aTelb CBUAETEIBCTBYET O
HEOOXOUMOCTH JaJbHEHUIIEro pa3BUTHS MEXAHU3MOB KOMMEpPLHMATU3AIUN U YCHUJICHHS
MONJEPKKH WHHOBAIIMOHHOHN NeATeNbHOCTH. JIJisi MOBBIMIEHUST YPOBHS KOMMEPIIUATH3AIUH
TpebyeTcst  yaydIleHHe  B3aWMOJCHCTBUST MEKAY  HAYYHBIMH  VUPEXKACHUAMU U
MPOMBIIIJICHHOCTBIO,  TOBBIIIEHUE  OCBEIOMJICHHOCTH O  BO3MOXKHOCTSX  3AIIHUTHI
WHTEJJICKTYaJbHOW COOCTBEHHOCTH U pasBUTHE WHQPACTPYKTYPBI, MOAASPIKUBAIOIIEH
WHHOBAIIMH, BKITIOUYAsl TEXHOMAPKH, OM3HEC-MHKYOATOPBI M BEHUYPHBIE (DOH/IBI.

I[lo nmanHpiM HanvoOHAaNIBbHOTO HMHCTUTYTAa HMHTEIJIEKTYaJbHOM  COOCTBEHHOCTH
QAZPATENT B 2022 roay 0p110 3apeructpupoBano 838 3asBOk Ha mzodOpereHus, a B 2023
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rofly 3TO YHUCJIO yBennmumioch 1o 917, uro coorBercTByeT mpupocty B 9,4%. B mepsom
nonyroauu 2024 roma Takyke HaOJIFOAeTCsS 3aMETHBIN POCT 3asBOK — 10 559, uro Ha 24,8%
OoJbIIIe 1O CPABHEHUIO C TAKUM ke niepuoaom 2023 roaa.

KonnuecTBO BbIIaHHBIX MATEHTOB 3a nepBoe noayroaue 2024 roga nocturio 277, 4ro
Ha 11,7% OGonpliie, yem B aHamoruuHoM nepuoae 2023 roaa.

MexnyHaponHoe mnarteHtoBanue 4uepe3 cuctemy PCT (JoroBop o mnaTeHTHOH
KOOIEpaIi) CTAHOBUTCS BCe OoJiee BOCTPEOOBAaHHBIM CPeIH Ka3ax CTaAHCKUX H300peTaTeseii.
B 2023 roay 6buto nmogano 26 3asBok o PCT, uto Ha 8,3% Oonbiie, yem B 2022 rooy. B
niepBoM nosyroanu 2024 roga uynucno 3asBok, nmogaHHbX dyepes QAZPATENT mo npouenype
PCT, Bozpocno go 18, uro Ha 38,5% mnpeBblmaer IOKa3aTeNW MPOIIJIOTO TOAAd, YTO
CBHUIICTEJILCTBYET O pACTyIIeM HWHTEpPECe Ka3aXCTAHCKMX YYEHbIX H KOMIIAHUH K
MEXKITYHAPOTHOH 3aIIUTE CBOMX M300pETEHUH.

3axnoueHue

Kommeprmanuzanusi Hayku — 3TO mporiece npeodpa3oBaHNe HAYYHBIX UCCICIOBAaHUN U
pa3paboTOK B KOMMEPYECKH YCHEIIHble MPOAYKTBI HJH YCIYyTH. OJTO BKJIIOYAaEeT B cedst
npuBjieYeHEe (PUHAHCHPOBAHMUSI, TTAPTHEPCTBO C OM3HECOM, JTUIEH3UPOBAHUE TEXHOJIOTHHA W
apyrue  CrnocoObl  MOHETHM3AIMKM  HAYYHBIX  OTKPBITHHA.  BaXHBIMM  acmeKTamMu
KOMMepLuanu3auuu sBisitorest oxpada MC, mpoBeneHne MapKETHHTOBBIX HCCIEIOBAHUN H
BbIpa0OTKAa CTpaTerwii BbIBOJA Ha pPbIHOK. KomMMepumanmu3anus HAyKH HMEET LENbO
MPEBPATUTH HAYYHbIE JOCTHIKSHHSI B IEHCTBUTEIBHOCTH BBITOBI ISl OOIIECTBA U SKOHOMHUKH,
CcrocoOCTBYSI CO3aHHMIO HOBBIX PabOYMX MECT, YJNYUIIEHHIO KA4eCTBA KU3HH U YCEJICHHIO
KOHKYPEHTOCTIOCOOHOCTH HALIMOHAIbHON SKOHOMHUKHU.

HnHOBaIMyM, BOZHUKAIOIINE B PE3yJIbTaTe HAYYHBIX HCCICIOBAHUMN, OXBATHIBAIOT TaAKUE
ceprpl, Kak 3ApPaBOOXPAHEHHE, HKOJIOTHS, OJarocoCTosiHue, 0Opa3oBaHUE, MPOMBIILICHHOE
MPUMEHEHUE U MOBCEAHEBHAS JKU3Hb, NOCTHTAIOT HanbOoJbIel 3(h(HEeKTUBHOCTH, KOTTla OHH
HAXOJSTCS B PyKaX TeX, KTO CIOCOOEH MaKCUMATBHO BOCTIOIB30BATHCS HX TIOTEHIIHATIOM.

BriBon MHHOBaLMII Ha PBIHOK Y€pe3 KOMMEPIHATIU3ALUI0 MPUHOCUT SKOHOMHUYECKUE
npeumyinecTsa. JIMIEH3UPOBAaHUE TEXHOJOTHUN APYTMM KOMIMAHUSM WM CO3JaHHE HOBBIX
CTapTanoB CHMOCOOCTBYET YBEIMUYEHUIO NOXOAOB M CO3IaHUI0 PabOYMX MECT Ha MECTHOM H
PErHOHAIBHOM YPOBHSIX, a TAKXKE UMEET MOTCHIINAI JJIsI MEXKTy HAPOJHOTO BO3CHCTBHSI.

Kommeprmanuzanus co3gaeT BO3MOXKHOCTH AJii COTPYAHUYECTBA C OTPACJICBBIMU
napTHEpPaMH, HWHBECTOPAMHU W JPYTUMU OpTraHu3auusMu. Takue MapTHEPCTBA MOTYT
obecrevynTh MOTMOJHUTEIbHBIE WCTOYHUKH (DUHAHCUPOBAHMS IJIsI NAJbHEHIINX HAayYHBIX
UCCJIEIOBaHUI B YHHBepcuUTeTax. KOMMaHuM MMEIT BO3MOXKHOCTb T'€HEPHPOBATH OXO,
KOTOPBI MOXKHO TEPEHANpPaBUTh HA WCCJIECJOBAHUS, TOKPBITHE PACXOJO0B, CBSI3aHHBIX C
KOMMepIHaTu3auel, i MOAaep: KKy pa3BUTHs OU3Heca.
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OILEHKA YPOBHs OBECHIEYEHHOCTHU HACEJEHUA PECITYBJIUKHU
KA3AXCTAH ITPOAYKTAMHM )KUBOTHOBOJACTBA
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AHHOTATIAS
B cratse nmposeacH aHanm3 obecrieueHHOCTH HaceneHus Pecnyonmkm Kazaxcran MSACHON M MOIOYHOM
npoaykuueil B mepuoa ¢ 2012 mo 2022 roa. McciaeaoBaHue BKIIFOYACT CPABHUTCIBHBIN aHAIW3 JUHAMHUKU
TIOTOJIOBBS CKOTA M NTHIBL, OOBEMOB NMPOM3BOACTBA MACA M MOJIOKA, a TAKXKC UHMCICHHOCTH HACENICHHS IO
oOxactsaM. Pe3ynbraThl aHamm3a OTPAXKAIOT YPOBEHD OOCCIICUCHHOCTH CTPAHBI M KAJKI0H 00IaCTH B OTAETBHOCTH
VKa3aHHBIMH TIPOJYKTAMH B COOTBETCTBHH CPEIHEIYHICBOH (DH3MOIOTHUYESCKOM HOPME MOTPEONCHUS. 3TO
TO3BOJICT MOHATHh TCKY LYK CUTYAIIU0 W TCHACHIHUHN PA3BUTHA CCIBCKOXO3SHUCTBCHHBIX orpacneﬁ B KOHTCKCTC

MOTPCOHOCTCH HACCTICHHA.
Kinouenbie ciioBa; Kazaxcrau, Msico, MOJIOYHBIC TIPOYKThI, HACCICHUES, (PH3HOIOTHUYCCKHE HOPMBI.
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Anjarna

Maxkanama 2012 sxeinaan 2022 sxpurra AcHiHTi ke3eHAe Kazakcran PecnyOHkachl XaaKbIHBIH €T SKOHE CYT
OHIMZEPIMEH KAMTaMAaChl3 €TUIYIHE TAIJAY >KACATFAH. 3EPTTEYAC MA JKOHE KyC OAChIHBIH JWHAMHKACHIHA, €T
JKOHE CYT OHIPICIHIH KOIEMIHE CATBICTHIPMANIBI TATAAY, COHAAl-aK aiMaKrap OOMBIHINIA XajblK caHbl. Tanmay
HOTIDKETIEP ’kaH OachlHA IMAKKAHAAFBI TYTHIHYABIH OpTama (DH3HOJIOTHSIIBIK HOPMACBIHA COMKEC €MIiH JKOHE
opOip eHipAiH OChI OHIMICPMEH KEKE-KEKE KAMTAMACHI3 €TLTy ACHICHIH KepceTeai. byl XambIKThIH CYpaHBICHI
TYPFBICBIHAH aybUI MIAPYANIbUIBFBI CAJaJapbIH JAMBITYIbIH Ka3ipri sKarzaibl MEH TCHACHIIUIAPBIH TYCIHYTE
MYMKIHAIK Oepei.

Kinr ce3aep: Kasakcras, €1, CyT eHIMIACPI, XaJIbIK CAHBL, (DH3HOIOTHSIBIK HOPMAJIaphL.
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OF THE REPUBLIC OF KAZAKHSTAN WITH LIVESTOCK PRODUCTS
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"Manash Kozybayev North Kazakhstan University NPLC, Petropavl, Kazakhstan
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Abstract

The article analyses the provision of the population of the Republic of Kazakhstan with meat and dairy
products in the period from 2012 to 2022. The study includes a comparative analysis of the dynamics of livestock
and poultry population, meat and milk production volumes, as well as the number of population by regions. The
results of the analysis reflect the level of provision of the country and each region separately with these products
in accordance with the average per capita physiological norm of consumption. This allows us to understand the
current situation and trends in the development of agricultural industries in the context of the needs of the
population.

Keywords: Kazakhstan, meat, dairy products, population, physiological standards.

Beenenne

JKVBOTHOBOZICTBO HIpaeT BAXKHYKO pOJb B OOECIIEYEHWH YeJOBEKa NPOAYKTAMH
nutanus. HeoOxommmele Oenkd M HE3aMEHUMbIE AMHUHOKHCIOTBL, JKUPBl U BUTAMUHBI
MOCTYNAOT B OPTaHU3M 4YeJIOBEKA C MSCHBIMH U MOJIOYHBIMHM NMPOAYKTaMH. Tak, CONNIacCHO
yTBEP KIEHHBIM HAy4YHO OOOCHOBAHHBIM (PU3UOJIOTMUECKUM HOPMaM NOTPEOIeHHUS TPOAYKTOB
NUTAaHUS, NMPUKa30M MUHHCTpa HAUMOHAIBHOH >KOHOMUKU Pecmybmmku Kaszaxcran or 9
nexadbpst 2016 roga Ne 503, cpennenymueBass HOpMa MOTPEOJICHUS MOJIOUHBIX IMPOAYKTOB
cocrasisier 301 kr/ron, Msca U MACOPOAYKTOB — 78,4 kr/rox [1].

Kak mnokaspiBaeT MNpakTHKa OJKOHOMHMYECKM PAa3BUTBIX CTPaH, C YBEJIMYEHHUEM
JKU3HEHHOTO YPOBHsI HaceJeHHs MOoTpeOIeHne MPOIYyKTOB KHBOTHOBOJICTBA YBEIIMUMBAETCS B
1,5 pasa [2]. CnenoBarenbHO, oOecrieueHHE STUMH MPOAYKTAMH HE TOJBKO (hopMupyer
NPOZIOBOJILCTBEHHYIO HE3aBHCUMOCTb, HO U SIBJIIETCS 3aJI0rOM (DOPMUPOBAHUS 3I0POBOM
HaLUH.

B cBomMx mccnenoBaHMSAX MbI CTaBHJIM LEJBI0 M3YYUTh OOECIEUEHHOCTh MPOAYKTAMH
JKUBOTHOBOZCTBA HaceseHus1 KasaxcTana B LIEJIOM U OTIEJIBHO MO o0nacTsiM. Pe3yabTaTel 3THX
UCCJIENOBAHUM TMO3BOJIAT CHENaTh BBIBOABI O HAJIMYUHU NPOAYKTOB >KUBOTHOBOACTBA,
NPEMJIOKUTh YT Pa3BUTUS [JAHHOH OTPACid HE TOJBKO C LEIbK YAOBJIETBOPECHUS
BHYTPEHHUX MOTPEOHOCTEH CTpaHbl, HO M Pa3BUTHsA 3KCHOPTHOro mnoreHimana. OCHOBOM
HALIUX HCCJIENOBAHUM CIY>KMJIM CTATUCTUYECKUE JAHHBIE, & TaKXe Pacd€Tel, MPOBEAEHHbIE
MIPU NOMOIIY KOMITBIOTEPHBIX IPOrPaMM.

MeTtoasbl nccjie10BAHUA

IIpon3BoaCcTBO MOJIOKA M Msica OOYCJIOBJIEHO HECKOJbKHUMHU KJIFOUEBBIMH (PaKTOpPaMH,
BKJIIOYasl TNOTOJIOBbE CKOTA W NTHULBL, & TAaKXKEe HMX IPOAYKTUBHOCTb. B cBOWO ouepenn
MPOAYKTUBHOCTb ONPENENSETCs] CKOPOCTBIO POCTA JKUBOTHBIX, YPOBHEM MOJIOYHON U MSICHON
NPOAYKIIMHU. DTOT acleKT BKJIIO4aeT B cedOs Takue (aKkTOphl, KaK TIEHETHKA, KOPMIICHHE,
YCJIOBUSI COAEpP)KaHWs M 310pOBbe >KUBOTHBIX. Iloromoebe ke OTpakaeT KOJIUYECTBO
JKUBOTHBIX, JOCTYNHBIX IJIs1 NPOU3BOJACTBA, BKJIKOYAs KPYIHBIA POraTblii CKOT, OBEll, KO3,
CBUHEH, BepOmonoB, jomaneil u nrun. Yem Oonblue >KUBOTHBIX, TE€M BBIIIE YPOBEHb
MOTEHLHAJIBbHO MPOU3BOANMOIO MOJIOKA U MsiCa.

PesyabTaTbl H AHCKYyCCHUSI

Uctopuueckuii aHamu3 mnpencrasieH B TaOnuubl 1, 9To HamOousblnas YHUCIEHHOCTh

MIOTOJIOBBSI OOJIBLTMHCTBA BUIOB CEIBCKOXO3SIHCTBEHHBIX )KUBOTHBIX ObL1a JOCTUTHYTA B 1990
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roay. Kpynnoro poraroro ckora — okoso 10 MiIH. rosioB, OBel] U KO3 — CBbILIE 35 MJIH., CBUHEN
— ¢BbIlIe 3 MJIH., Jiomaaed — 1,5 MiH., BepOmo10B — 0koJio 140 Thic. v NTHIBI — OKOJI0 60 MJTH.
rojoB. OTOT (akT sBIAETCS KIIOYEBBIM Ul ONpENeNIeHHs PEeCypCHOro MOTEHLHAaa,
HEOOXOIMMOTro Ul TMONAEPKAHUS TaKOTrO YPOBHS TOTOJIOBbs JKMBOTHBIX. IIpHm OreHke
PECYpCHOro MOTEHLHaa CIEAYET YYUThIBATD HE TOJBKO CAMO KOJWYECTBO >KMBOTHBIX, HO U
IOCTYITHOCTh PECYPCOB, HEOOXOAMMBIX IJISl UX COZIEpKaHMs U npousBoacTsa. K Hum crenyer
OTHECTH KOPMOBYIO 06a3y, macTOMINa, TPYAOBbIE PECYPCHI, IIOMEIIEHUS 1 000pyJOBaHNUE.

AHaJIM3 TIOTOJIOBBSl PA3JIMUHBIX BUIOB KUBOTHBIX ¢ 1998 mo 2022 rox mokasbiBaeT
caeayrouye TeHaeHUuu. 11orososse KpynHOro poratoro CKOTa yBeauumiaoch ¢ 3957 no 8538
TBIC. TOJIOB, 4TO cocTasisieT 116%. OBLpl 1 KO3bI yBeTUIMUINUCH ¢ 9526 10 21786 ThIC. rosios
(poct Ha 128%). Iloronoebe cBuHel cHu3miIoch ¢ 891 Thic. 1o 705 ThIC. TONOB (-21%).
UncnenHocts Jomaneii Beipocaa ¢ 986 no 3856 Teicsu ronos (poct Ha 291%). BepOmronsl
yBeNMU4mIUCh ¢ 95 no 259 ronos (poct Ha 172%). Iloronosbe nTuiiel Beipocio ¢ 17 mo 49
MUJUTHOHOB ToJIOB (pocT Ha 188%).

Tabmuna 1. JluHaMuka moroioBbs CkoTa U ntullbl B Pecriybnmuke KasaxcraH, ThIC. rOJIoB

Bunsr cembCKOXO3SIMCTBECHHBIX KUBOTHRIX | 1990 ron 1998 rox 2010 rox 2022 rox
KpymHEeIiA porateiii CKOT 9757,2 39579 61753 8 538.1
OBIIBI M KO3BI 35 660,5 95265 17 988.1 21 786.0
Caunbu 32238 891.8 13440 7050
Jlomammu 16263 986,3 1528,3 3856,0
BepOro bt 143.0 95,8 169.6 259.1
[Trua, MIH. TOJI0B 59.9 17,0 32,8 49 8

Hmerommiicss ypoBeHb MOToyioBbsi Ha KoHer 2022 roma oOecrneyms MpPOH3BOIACTBO
1240,6 ThIC. TOHH MSICHOHN mpoAaykiuu U 6368,2 Teic. TOHH Monoka. OHAKO, 3TU NaHHbIE HE
0TOOpaKarOT UCTUHHOW KapTUHBI YPOBHSI 00ECIEUEHHOCTH HACEICHUSI MSICHOH M MOJIOYHOM
NPOAYKLUHEH. BakHbIM MOKa3aTeneM, XapakTepU3YIOIUM O5TO COCTOSHHE, SBIISIETCS
MPOM3BOZICTBO MPOAYKIUH B IIEpecUeTe Ha yIly HaceneHus. [t 5Toro Hamu ObIIH U3Y4eHBI
JaHHBIE O YHCIEHHOCTHM HaceleHus B paspese obOmacredi PecnyOnmukm Kazaxcraw,
npezncrasieHHble B Tabnuie 2. CornacHo pacdyéram, TEMITbI pocTa HaceneHus PecnyOmuku
Kazaxcran 3a nepuon c¢ 2012 no 2022 rox cocrasnstoT B cpenHeM 1,58% B roa. 3a 10 ser
YHCJIEHHOCTh HaceneHus PecnyOonuku yBennmumiack Ha 17%, paBHbId win 0ojiee BBICOKUMN
poct Habmonaercs B Manrucrayckoir — 37%, Ateipayckoit — 25% u  AKTIOOMHCKOH —
17%, oOnactsix, a Takke B TOpPOAax PeCcHnyOJMKaHCKOro 3HaueHus: Acrtana — 74%,
Anmater  — 45%. OrtpuuartenpbHas OUHAMHKa OTMedYeHa BoOnactsax: Bocrtouno-
Kazaxcranckas —47%, Anmartunckas —27%, Typkecranckas —20%, Kaparanaunckas — 16%,
Cesepo-Kaszaxcranckas — 8% u Kocranatickas — 5%.

Tabmuua 2. Jlunamuka uncienHoctn Haceiaenus Pecrybnuku Kasaxcran no obnmactsim, e

Pernon 2012 rox 2017 rox 2022 rox
PecniyOnuka Kazaxcran 16 673 933 17918 214 19 503 159
\Abait - - 611 888
IAKMOTHHCKAS 731 399 734 369 785 708
IAKTIOOHHCKAA 786 390 845 679 916 750
IA IMaTHHCKas 1908 785 1 983 465 1478 496
IATBIpaycKast 542 959 607 528 681 241
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3anagno-Kasaxcranckas 612 581 641 513 683 327
PKamObiackas 1055 822 1115307 1 209 665
DKeticy - - 698 757
Kaparanguackas 1357 969 1382734 1 134 966
Kocranaiickas 879 635 879 134 835 686
Ko13pu10p ATTHCKAS 712 899 773 143 823 251
Masrucrayckas 545 789 642 824 745 909
[laBrozapckas 747 167 757014 756511
Ceepo-Kaszaxcranckas 583772 563 300 539111
TypkecraHckas 2621472 1966 336 2 088510
¥ meiTay - - 220913
BocTouno-Kazaxcranckas 1395 060 1 389 568 732 966

Temmnbl yBennueHUs MPOU3BOACTBA MsCa 3a MEPHUOJ COCTABISAIOT B cpenHeM 3,93% B
rojl, MPOU3BOACTBA MOJoOkKa — 2,76% B roi, 4TO BBIMIE, Y€M TEMIIbl POCTa YHUCIEHHOCTH
HaceleHus. TeM He MeHee CYAUTh O CaMOOOECTEUeHHOCTH CTpPaHbl M KaKAOW 00NacTu
JaHHBIMU BHUJAMH MPOAYKLIMH MOXKHO MO pe3yJibTaTaM IepecueTa NPOU3BOJACTBA Ha AYILIY
HaceneHus1. Tak, mpu cpegHenyueBoi pusnonornueckoil HOpMe B 78,4 K MSCHOM IIPOIYKITHH
B IO/, TIPOU3BOACTBO MSICHOW mpoaykuuu B PecrmyOnuke sIBIsSIETCS HEIOCTATOYHBIM — 63,6
KI/TOJ 1O COCTOsTHMIO Ha KoHer 2022 roma u 50,7 xr/roxg Ha koHer 2012 mpencraBieHO
Tabmuiel 3. B TO Bpemsi, Kak yBeJIMUEHHE MPOU3BOACTBA Msica 3a nepuox ¢ 2012 mo 2022 rox
cocraBmiio 47%, yBeTUUEHHE MTOKA3aTeN sl 00eCIeueHHOCTH BO3POCIIO Ha 25%.

OOnacTsaMu, yIOBJIETBOPSIFOIIUMHU TOTPEOHOCTSIM TIPOU3BOJCTBA MSICHOW MPOIYKIUU
0 COCTOSIHHIO Ha koHel 2022 ropma, siBisitorcss 10 oOmacreii: Abaiickass — 167.5 kr/rogn,
AxmonuHckas — 163,4 xr/ron, Bocrouno-Kazaxcranckas — 133.9 xr/rom, AjmaTuHCKas —

119,8 xr/ron, Cesepo-Kazaxcranckas — 1195 xr/rom, XKerbicyckas — 91,9 «kr/ron,
VYaeitayckass — 86,5 kr/ron, AxtioOunckas — 80,6 kr/ron, IlaBmomapckas — 79,8 kr/ron,
3amagHo-Kazaxcranckass — 79,0 kr/rog. Haubonbluee yBenmueHHe 3TOr0 MOKa3aTeNs

3aukcrpoBaHO B AKMONUHCKOM obmactu — ¢ 57,2 mo 163,4 (186%). D10 00ycnoBieHO
pocTtoM rmokasatesnss yOosi CKOTa B 3 pa3a U OTHOCHUTENBPHO  HHU3KUM  yBEIHYEHUEM
yucyieHHocTn HaceneHms (7%). HaumeHbinue moka3aTenn OTMEUeHbl B MaHTHUCTayCKON
— 15,4 xr/ron, Kepuiopauackoi — 25,6 kr/rog u Ateipayckoit — 45,1 xr/ron o0nacTsix.

Tabmmua 3. TIpon3BoaCTBO Msica O OOIACTSIM BCETO U B pacueTe Ha AYIIY HACEICHUS

2012 rog 2017 rox 2022 rog
Peruon BCETO, Ha Aymy BCETO, Ha aymy BCETO, Ha aymy
TBIC. TOHH|HACCJIICHU, KT'| ThIC. TOHH | HACCJICHHA, KT | TBIC. TOHH | HACCJIICHHW:, KI'

PecryOmrika 344.7 50,7 10176 56.8 1240,6 63,6
Kazaxcran

AGaii - - - - 102.5 167.5
AKMOJIMHCKAS 41,8 572 61,3 33,5 128.4 1634
AKTIOOHHCKAS 60,0 76,3 67,8 30,2 73,8 80,6
A TMATHHCKAS 1741 91,2 211,7 106,7 177,1 119,8
ATeIpaycKas 24.8 45,7 25,5 42,0 30,7 451
Bama Ho- 35.8 584 433 67.5 54,0 79,0
Kazaxcranckas

DKamObICKasM 50.8 48,1 65,4 58,6 78,9 65,3
DKeTicy - - - - 64,2 91,9
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Kaparanguackas 65.8 485 78.0 56,4 68.6 60,5
KocTanakickas 579 65.8 529 60,2 52,7 63,1
Ke13eumop auHCKAs 16,4 23,0 18,2 23.5 21,1 25,6
Masnrucrayckas 5,4 9.9 5,7 3.9 11,5 15,4
[MaBmomapckas 384 514 523 69,1 60.4 79.8
Cegepo- 51,0 87,4 54,7 97.1 64 .4 119,5
Kazaxcranckas

TvpxecTanckas 95,6 36,5 120,8 614 129,7 621
¥ merTay - - - - 19,1 86,5
BocTouHo- 126,6 90,7 159,7 114,9 98.1 133,9
Kazaxcranckas

C nauvana 2017 roma nmpousBoACTBO MoJIoka B Pecniybnuke Kazaxcran nognepikuBaeTcst
Ha JOCTaTOYHOM YpOBHE IJIsi camooOecrneueHust cTpaHbel. CpenHenyiieBas HOpMa
notpebnenuss monoka cocraBisier 301 kxr/ron. JlaHHBIA MOKa3aTenb yOOBIETBOPeH B 13
o0JyacTsix cTpaHbl npeacTaBieHo B Tabmuubl 4. OOnacTe ¢ camMbIM  BBICOKHM ypPOBHEM
npousBoacTBa Mojoka — Cesepo-Kasaxcranckas, ¢ mnokazarenem 1201,7  kr/ron.
OnHako, HEOOCTATOYHBIM  YPOBEHb IMPOHM3BOIACTBA MOJIOKAa OTMe4aercs B 4 O0NacTsX:
Masnrucrayckas - 8 kr/ron, Areipayckas — 107,3 kr/rog, Kensuopanackas — 121,6 kr/rox u
JKambObinckas — 271,6 kr/ron.

CpaBHEHUE TaHHBIX O MPOU3BOACTBE MSICHOH MPOAYKIIUH M MOJIOKA CBHIIETEIBCTBYET O
Oojiee BBICOKOM YpPOBHE YIOBJIETBOPEHHOCTH TIOTPEOHOCTEH HACENEHUS B MOJIOYHBIX
MPOAYKTAX MO CPABHEHHIO C MSICOM.

Tabnuua 4. IIpon3BOACTBO MOJIOKA BCEX BUAOB, BCETO U B pacueTe Ha IyINy HACEJICHUs

2012 rox 2017 rox 2022 rox
Peruon BCCTO, HA AyITY BCCTO, HA AyITY BCCTO, Ha AyITy
TBHIC. TOHHHACCCHMS, KI| THIC. TOHH [HACCICHMS, KI| ThIC. TOHH [HACCICHHUS, KT
PecnyOnuka Kazaxcran | 4 851,6 291,0 55034 307,1 6 368.2 326.5
Abait - - - - 575,7 9409
IAKMOITHHCKAS 305,7 418,0 385,3 5247 408.,6 520.1
IAKTIOOHHCKAA 328.8 418,1 3154 373,0 3727 406,5
A IMaTHHCKas 6722 3522 723.4 364,7 537.6 363.6
IATBIpayCcKast 57,3 105,5 62,1 102,2 73,1 107.3
BamagHo-Kazaxcrauckas | 223.6 365,0 231,9 361,5 2403 3517
PKamObIICKAs 2841 269,1 306,2 2745 340.6 281,6
DKeticy - - - - 3345 478,17
Kaparanguackas 357.9 263.6 4567 330,3 4327 3813
Kocranatickas 3323 377.8 384,1 4369 421,9 504.8
Ke13s1m0p auHCKAS 78,3 109,8 89,8 116,1 100,1 1216
MaHrucrayckas 9.1 16,7 11,7 18,2 6,0 8.0
IMaBmogapckas 3514 470,3 371,0 490,1 4297 568.0
Ceepo-Kazaxcranckas 4478 767,1 546,1 969,5 647.9 12017
TypxecTanckas 660,7 2520 734.4 373.5 776,17 3719
¥ merray - - - - 119,0 538.7
BocTtouto- 740,1 530,5 879.,6 633.0 497.9 679.3
Kazaxcranckas
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3akarouenue
Ha ocHOBaHMM NpOBEAEHHBIX HCCIENOBAHMM MOXXHO CH€JaTh CJEAYIOIINE BBIBOABI U

MPEIIIOKEHUS
- obecrieueHHOCTh HaceneHus: PecnyOnmkn KasaxcTtaH OCHOBHBIMH IMPOAYKTaMH

JKMBOTHOBOACTBA Urpact BAXXKHYKO POJIb B noAaCP > KaHu 3A0POBbsA Halluu,

HpOI[OBOJ'IbCTBGHHOfI HE3aBUCUMOCTHU U PA3BUTUH SKCIIOPTHOI'O NMOTCHIUAJIA,

- XOTd 110 OTACJIBHBIM BUJaM CEeTbCKOXO3SIMCTBEHHBIX JKMBOTHBIX U HE AOCTUTHYTO UX
MaKCHMaJIbHO BO3MOXKHOE IIOTOJIOBBE, TEMIBI POCTA NPOU3BOJACTBA MOJIOKA U Msica
OMNEPEXKAOT TEMIIBI POCTA HACEJICHUsI CTPAHBI,

- B PE3yJIbTATE NPOBEACHHBIX HCCIETOBAHUI YCTAHOBJIEHO, YTO MPOU3BOACTBO MOJIOKA
MIOJTHOCTBIO YAOBJIETBOPSIET CPEAHENYIIEBbIM (PU3HOIOrHYECKUM HOpMaM MOTpedIeH s, a 1o
MACY 5TOT MMOKA3aTECIIb IMOKAa HE JOCTUTHYT,

- ocoboe BHMMaHHUE CJIEAyeT YIEIUTh TEMIIaM HapallMBaHUs MPOHM3BOACTBA MsiCa,
MyTEM Pa3BUTHUs MACHBIX OTPaciel *KUBOTHOBOJCTBA.
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COJITYCTIK KASAKCTAHJA «CK-ITPOTEUH» )KIIC-IHAE MAJI
TEPLIEPIHEH BEJIOKTBI A3BIKTBIK YHTAK JAUBIHJIAY
TEXHOJIOTI'UACBIH dKACAY
Kymnicos A.E.", Aiitenos A.H.2
*«Manaw Kosvibaes amvindassr Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponasn, Kazaxcman
2«CK-Ilpomeun» JKIIC, Ilemponaen, Kasaxcman
“Xam-xabap ywin asmop: Zhunusov_1950@mail.ru

Anjarna

Maxkana Conrycrik Kaszakcranma Tepi IMMKI3aThl KANAbIKTAPBIHAH AKYBI3ABI A3BIKTHIK YHTAK Ay
TEXHOJIOTHSICHIH 331pJIeyTe apHaIFaH. MaKcaThl — OCBI YHTAKTHI KypPaMa >KeMTe KOCY apKbLIbI Mall MCH KYCTaPIbIH
OHIMIIMITIH apTThIpy. OTAaHABIK a3bIKTHIK KOCHANAPABI OHAIPYIiH XOHEC Maj IIAPYAIlbUIBIFBI KAIIABIKTAPHIH
TaliaanaHy IeIH KQKETTIIr aran etinesi. JKaHyap TEKTec a3bIKTap aaIMacThIPhIIIMANTHIH AMHUHKBIIIKBIIIAPEI MCH
B12 mopymenine Oaii ekeHAIrL KepceTimreH. AKyBI3AbIH KOFAPHI MOJIICPIH KOPCETETIH TEpl HIMKi3aTHIHBIH
XUMIAIBIK KypaMbl OOHMBIHINA ACPEKTSP KEATIPLITCH. O3iPICHTCH 9IICTSP KYPaMbIHIA maMaMeH 82% akysr3 Oap
A3bIKTHIK YHTAK AIyFa MYMKIHAIK Oepeni, Oy IIBFBIHIAPABI a3aHTambl JKOHE YKOHOMHUKAIBIK KOPCETKIIITEPIi
JKaKCcapTaabl

KinT ce3aep: akybI3apl a3bIKTHIK YHTAK, TEpPl MIMKI3aThl, MaJ INAPYAIUbIIBIFBl KAIABIKTAPHI, A3bIKTHIK
Kocmanap, man eHiMzaimiri, Conrycrik Kazakcran.

PA3PABOTKA TEXHOJIOI'MM TPON3BOJACTBA BEJIKOBOI'O KOPMOBOI'O
HOPOHLIKA U3 HIKYP )KUBOTHBIX B TOO «CK-IPOTENH» B CEBEPHOM
KA3AXCTAHE
Kynycos A.E.!", Aiirenos A.H.2
HAO «Cesepo-Kazaxcmanckozo ynueepcumema umenu M. Kosvibaeear
Ilemponasnosck, Kazaxcman
’TOO «CK-IIpomeuny, llemponaenosck, Kazaxcman
*Asmop ons koppecnondenyuu: Zhunusov _1950@mail.ru

AHHOTATIAS

Crarsst moCBAIIEHa Pa3padOTKE TEXHOJOTHH HMONydYCHHS OCIKOBOTO KOPMOBOTO IOPOIIKA M3 OTXO0B
KO>KeBEHHOTO ChIpbs B CeseproM Kazaxcrase. Llenp — MOBBICHTH NMPOAYKTHBHOCTD SKUBOTHBIX M NTHI[ ITyTEM
BKIIFOUCHMS 3TOTO IOPOINKA B KOMOMKopMa. [loauepkuBaeTcsi HEOOXOAMMOCTh OTCUECTBEHHOTO MPOM3BOJICTBA
KOPMOBBIX JOOABOK M MCIOIb30BAHMS )KHBOTHOBOTUECCKUX OTX0A0B. OTMEYACTCs, UTO KHBOTHBIC KOPMA OOTaThI
HE3aMCHMMBIMH AMHHOKUCIOTAMH W BHTaMuHOM B12. IlpuBeacHBI JAaHHBIE MO XHMHYECKOMY COCTABY
KO>KCBCHHOTO CBHIPhSI C BBICOKHM COJCP/KAHHEM IPOTEHHA. Pa3paboTaHHBIE METOABI IO3BOJLIIOT IOIYYUTH
KOPMOBOH MOPOMIOK C COACPKAaHHEM Ociika 0KO0I0 82%, UTO CHIDKACT 3aTparsl M VIIYUMIACT SKOHOMHYCCKHC
MOKA3aTCIIH

KiroueBbie cioBa: OCIKOBBIH KOPMOBOH IOPOIIOK, KOXKEBEHHOE CBHIPHE, OTXOJBI ;KHBOTHOBOJCTBA,
KOPMOBBIC T0OABKH, POy KTHBHOCTH *KHBOTHBIX, CeBepHbIit Kazaxcran, sxoHoMmdeckas 3()()eKTHBHOCTS.
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DEVELOPMENT OF TECHNOLOGY FOR PRODUCING PROTEIN FEED
POWDER FROM ANIMAL HIDES AT «SK-PROTEIN» LLP IN NORTH
KAZAKHSTAN
Zhunusov A.E.I"., Aitenov A.N 2
"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
2"SK-Protein" LLP, Petropavlovsk, Kazakhstan
*Corresponding author: Zhunusov_1950@mail.ru

Abstract

The article focuses on developing a technology for producing protein feed powder from leather raw
material waste in North Kazakhstan. The goal is to enhance animal and poultry productivity by incorporating this
powder into mixed feeds. The necessity of domestic feed additive production and utilization of livestock waste is
emphasized. Animal-derived feeds are noted for their richness in essential amino acids and vitamin B12. Data on
the chemical composition of leather raw materials, showing high protein content, are presented. Developed
methods enable the production of feed powder with approximately 82% protein, which reduces costs and improves
economic performance.

Keywords: protein feed powder, leather raw materials, livestock waste, feed additives, animal
productivity, North Kazakhstan, economic efficiency.

Kipicne

Makanana asropnap Conrycrik Kasakcran kargainapbiHAa Maigap MeH KYCTapAbiH
CaKTAJIBIHBIMBI MEH OHIMALIITIH JKOFapbUIAThIH (AKTOpPJIApAbL, aTanm aWTKaHaa, OJapibl
a3bIKTAHIBIPY/BL, COHFBl O KbULAAPBI 3€PTTEYINUIEPAIH FBUIBIMH JKOHE IPAKTHUKAJIBIK
KBI3BIFYIBUIBIFBIH TAHBITBIIT OTBIPFAH TEPl IIUKI3aTTAPbIHAH NalbIHAAIFaH OSOKTHl YHTAKThI
JKEPTUIIKTI HHEPrHsCbl TOMEH a3bIKTapFa KOCa OTBIPBIN MalfalaHyFa KaTbICThI 137€HIC
3epTTeyNiepiH OassHaaMN, HAKThl KOJAAHY KOJIAPbIH KOPCETe .

3epTTey MaTepuanaapbl MeH dxicTepi

ABBIKTBIK KOCManapApl OTaHABIK OHIIPIC asiAChIHAA NaHbIHAAYy KaXETTIr, Mai
IIapyallbUIbIFBIH ©3€KTI Macesiecl THIMIUIK, afaMaapra TaMak eHIMIepl HeMece KHUiM, asiK
kuiM T.0. maiiblHIAyAaH KaJFaH MaJl IOUKI3aTTapbl, OyJl IIMKI3aT KaJIbIKTapbIHA XaJIbIK
IIapyallbUIbIFBIHAA 6T€ a3 KOHUI OeiHIN Keyne jkoHe o Oipa3 kepiepae oy KyHre AehiH
CaKTajyda, oJieMJe KaJbINTACKAH pPAalMOHIApAarbl O€JOK IMEeH JHEePrHsl >KeTKIKCI3AIr
40%-ra neiiiH JKeTell, XUMUSIIBIK KypaMbl OOMBIHINA KaHyap TEKTEC a3bIKTap ©CIMIIK TEKTEC
a3bIKTap/IaH oylapAa KJIeTYaTKaHbIH O0JIMaybIMEH e€peKINeNIeHe ], oap Ty31Tyl KUbIH ayMaJibl
aMHUH KBbIIKbUIZAPbIHA — JIM3MHIE, METHOHHMHre, Tpunrodanra Oali, ojapma KenTereH
eciMaikTepae koK B12 mopymeHi.

I3nenic cedenrepi

Kasipri yakpITra enmiMi3ie XajbIKTBhIH KbLIlaM ecim-naMmybl Ka3akcTaH ©KMETiHIH
aNblHA KYpAENl Macelienep KOAa. XabIKThl a3bIK-TYJIKIEH, OHBIH 1MIHAE Mall
IIapyallbUIbIFbIHAH AJIBIHATBIH €T, CYT YKOHE KYMBIPTKA 6HIMIEPIMEH KaMTaMachl3 €Ty 0acTbl
MoceJiere aifHabI OThIP. T bUIBIMU-3€PTTEY JKYMBICTAPBIH JKYPI13yIiH aJIFBIIIAPTHI A3bIKTHIK
KOCTIaJIap/ibl OTaHIBIK OHAIPIC asiChIHNA AaHbIHAAY KAXKETTUIIMHEH TyblHAaAbl. byriame man
I[IapyallbUIbIFbl ©HIMIEPIHIH ©CYl eriCTiK JKep pPeCcCypCTapbIHBIH IIEKTEYJIIr!, SKOIOTHSIBIK
JKaFTalIblH Hallapiaybl, KOPEKTIK 3aTTaplIbl MOJ allyFa MYMKIHAIK OepeTiH MIuKizaTTapra
Ha3apAblH JKETKUNKCI3AITT CHUSKTHI IIEKTEYJl XKOHE KEMINITIKTI OpTaja OTETIHIH KepceTin
OTbIp. ByJ1 KHUBIHIIBUTBIKTAPFA KIUMATTBIK ©3repiCcTep KOChIIAIbL.

ACTBIKTBI TYTBIHYZAa MaJIJAPIbIH afgaMra Oocekeniec eKeHiH ecKkepy aca MaHbI3Abl. OChI
ceOenTeH OHBIH NaialaHyblH MYKUST XKOCTapiaraH keH. KenrereH rputbiMu 3epTTeyiep, 1 T
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cublp eTiH eHaipyre 1 T Opotinep eri MeH | T )KYMBIPTKa MaCcCaChIH OHIIPYMEH CaJIbICTBIPFaH/A
coiikeciHie 2,3 xoHe 2,1 ece apThIK a3bIK SHEPTUACHI JKYMCANATBIHBIH KepceTin oTelp. TyTtac
anraHaa, OyJ1 KepceTKin OOMBIHIIA op TYPJIl MaJl OHIMIEPIH TOMEHAETIIeH KopceTyre Ooanbl
. Opolinep eTl — KYMBIPTKA — HIOIIKA €TI — CYT — CUBIP €Tl —KOH eTi. MyHiail OMOIOTHSITBIK
epeKIIeNKTep MIHAETTI TYPAE COHKEC calanapIbIH JaMy JUHAMUKACHIHA 9CEp €TiIl, KeJEIeKTe
Oyn pakTopapabIH pesnl apTa Tycemnl.

Byrianept Man mapyamnbUIbIFBIH ©3€KTI Maceneci THIMALTK Oombim orblp. OcbiFaH
OaiiyIaHbICTBI QJIEMAE COHFBI JKbUIAAPHI 631HIH OMOJIOTHSUIBIK KYHABUIBIFEI OOHBIHIIA Mayigap
MEH KYCTapblH Kypama ’KeMIepiHAeri KbIMOAT HHIPEIUSHTTEP Il aIMaCThIPa aJIaThIH a3bIKTap
MEH a3bIKTBIK KOCTIAJap bl 13€CTIPy KAPKbIHIbI KYPri3iayae.

Maun a3bIFbIHA ©CIPIIETIH 6CIMIIKTEPMEH KaTap OChl MAaKCaTKa TaJjlalKa cail OHAENreH,
amaMmiapra TaMakK eHIMAepl HeMece KuiM, asK KuiM T.0. maiiblHAaydaH KajaraH Maj
IIMKI3aTTaphl MaiAaTaHbUIAIBI.

AfiTa KeTy Kepek, OyJI MIMKI3aT KaJABIKTAPbIHA XaJbIK MIAPYaIlbUIBIFBIHAA OT€ a3 KOH1J
OemiHIN KeJTyae )oHe 01 Oipa3 kepJjepAe il KYHre AeiiH CaKTanyaa.

Man mapyambUIbIFBIHBIH, 3Cipece KYC IIapyallblUIbIFbIHBIH, OCBHI 3aMaHFbl KaPKbIH/IbI
IaMybl JKarmalblHAAa a3bIK PECYPCTapbIHBIH JKETKUTIKCI3AIrN mueneHice tycyne. MiHe, OChl
JKaFraaiiapaa, TOMEHI1 KyaTThl )KePTiTIKTI OHAIPUIETIH a3bIKTapFa a3bIKThIK KOCTAIap bl KOca
OTBIPBIN NaiaNaHy, MaJl MapyallbUTbIFBIHBIH K€3€K KYTTIpMeH Taly KaKeTTITH IIeMIeTiH
©3€KTI MacenesepaiH OipiHe alfHaNbIN OTHIP.

AyBUI IIapyaIubUIbIFbl MAJIJAPbIH A3BIKTAHIBIPY AsICBIHBIH KONTETeH MaMaHIAPBIHBIH
OarajayblHINA, 9JEMIE KaJNbINITACKAH palMOHAapAarbl OJIOK TEeH SHEePrHusl *KEeTKITIKCI3ir
(40% - ra nmefiiH) a3bIKTapABIH YJIKEH LIBIFbIHBIHA COKTBIPAIBI.

CoOHFBI yakpITTa, OHOJIOTHSUIBIK KYHIBUIBIKTAPbI OOMBIHINA KbIMOAT OEJNOKTBHIK >KaHyap
JKOHE OCIMJIIK TEKTeC a3bIKTapIaH KeM TYCIEHTIH JOCTYPJl eMeC a3bIKThIK 3aTTap KapKbIH/IbI
i3mectiputyne. bynm 3arrap KyC paluOHApbIHAAFbl ASHII AaKpUaapAbiH Oip OemiriH
anMacteiprad Oomap emi. Omap Oipkarap cajanapaa ©Te MaHbI3IbI  JKOHE KaJIbIKCHI3
TEXHOJIOTUSIHBI €HI13yTre OaiIaHbICTBI, SFHH O1p CaTaHbIH KAJIABIKTAPhI KIHIII cajlara LIHKi3aT
Oonbit TabbuTabl. By i3gecTipyIiH Heri3ri OarbIThl — MaJl MEH KYC IapyallbUTbIFBIHBIH TOH/II
JaKpUIIap MEH JKaHyap TEKTeC a3bIKTapFa TOYENOUIIH a3aiTy (KYcTap TaMaKThIK IOH/L
JaKbUTIAP/IbI Makaananybl OOHBIHIIA aTaMHBIH OacThl Oacekeneci 60JbIT TaObLIABI).

Conrycrik Ka3akcranHbIH a3bIK 6a3achl paliioHAap MEH KypaMa KeM panuoHIapbl MEH
peuentinepinne Oupali, apma, kapa Owunad, keOekTep, CYIBIHBIH 0OacbiM OOJNybIMEH
cunarranaasl. Panmonnapaarel 0eJIOKTHIH OachbiM Oeiri KyHOArbICTBIH ©HIENTeH ©HIMIEpI
oonanel. Conrycrik KazakcTaHHBIH TAOUFU-KIMMATTHIK karaaiibl bareicta, AKIII-na skoHe aya
paiibl JKbUIBI €JIeP/E OCIPIJIETIH JKOFaphl 1opexeneri OeIoK MeH KeMipcyapbl Oap a3bIKTapIbl
JaibIHIAYFa - TOHAIK JKYTepl JKoHE COSIHbI 6Cipyre MyMKiHAIK Oepmeriai.

OcpiraH OaiIaHBICTBI OTAHABIK YKOHE LIETENIK 3ePTTEYIIIIep a3bIK 0a3aChIHBIH ATyETTIK
MYMKIHZIITIH 3ephenell OTBIPYMEH KaTap, KOPEKTIK 3aTTapbl OapblHIIA ©HIMIe ©TyiH
KaMTaMachl3 €TETiH jKaHa a3bIKTBIK 3aTTap MEH Kocmajapabl i3aectipyae. Ipi kapa man mMeH
JKBUIKBI, Kbl MaJl TEPUIEPiHIH LIMKI3aTTaPbIHBIH MPOTEHHI MAalgapAbl a3bIKTAHIBIPY
pPaLMOHAPBIH/IA a3bIKTHIK OEJOKTHIK KOCIA JKOHE HHIPEIUESHT PETIHAE MaiianaHblIabl.

Kasakcranna kaiiTa Kypy >KblIIapbIH/IA KOIl Calajibl ayblUT IAPYAIIbUIBIFI , OHBIH 1LITH/E
ANIBIHFBI KATAPAFbl IAMBIFaH KYC [IaPYyallbUIBIFbL, KATThI 3apJal [eKTI.

Man meH Kyc OacblHBIH Kol KbICKapyblHAa OaHIaHbICTBI achll TYKBIMABI Mall
IIapyaIibUIbIFBl MEH KYC (abpukanapsl 5kaObUIBII, TEP1 KOHE XKYH OHAEY OHAIPICTEeP] CHSKTHI
TYTac cajajap >KOHbUIBIT KeTTi. EniMi3ai eT jkoHe LIYKbIK OHIMAEPIMEH KaMTaMachl3 €TeTIH
Cewmeii sxoHe IlerponaBn et komOuHatTapsl, AxTede skoHe CeMeil )kyH eHaey dadpukanapsl,
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conrycrik Kazakcranna — Ilerponasn Tepi eHney koHe HukonaeBka eT-cyliek YHbIH OHIPEeTiH
3ayBITTap ©3 *KYMBICTAPbIH TOKTATThL. Kasipri yakbITTa €niMi3IiH TYPFBIHAAPHI MEH aybul
[IaPYaIlbUIBIFBIHBIH JKYMBIC ICTEHTIH KypbUIBIMIAApPbIHAA OJApAbl ©HIEY OHAIPICTepiHIH
OoMaybIHa OaiIaHBICTHI KOIT MeJILIEP/Ie TePl LINKI3aTTaphl )KUHAJBIN KaJIFaH. bymap yKeIIThl
TYpAE MaiganaHbUIbI OHIEICe, KYCTap PAaIlOHbIH ap3aH Oaraibl OEOKTapMEH KaMTaMachl3
eTyre yJkeH cenTiriH turizep eni. Ocbl axyangapael ecKepe OThIPbIN, O1311H TaHIAYbIMbI3
Majmap MeH KYCTapAblH PalMOHBbIHA KIPTi3iJIeTIH a3bIKThIK OEJIOKThI NadbIHOAyra Tepi
IINKI3aTTapbIH OHLY TICUTIHE TYCTI.

Manmapael COKO MEH €T OHAeY VYpHAICTepiHAe €T KOMOWHATTaphl MEH OHAeY
KoCIMOpBIHAApbIHAA Olpa3 Mesiepae TaMakThlK €MeC KaJObIKTap >KUHajmanbl. Aunaiina,
OJTAPIIBIH KBl KOPCETKIII 9p TYpJi Aspexene man Oeyorsl, Maiiap JKoHE MHUHEPAJIbIK
TY34ap — SFHHM, Majgap MeEH KYCTapAbl ecipyll KapKbIHOATyFa, OHIMIUTITIKTEepIH
JKOFapBIIATyFa 30p MAaHBI3bIHBIH OOJTYbIH/A, COHBIH HOTIIKECIHIIE OJIap.Ibl NaijanaHy Majl MEH
KYC ©HIMJIEPIHIH ©31HI1K KYHBIHbIH TOMEH/IEY1HE OKENe]Ii.

O31epiHiH XUMUSJIBIK Kypambl OOHBIHIIA JKaHyap TEKTEC a3bIKTap OCIMAIK TEKTeC
a3bIKTaplaH OJapAa KJIeT4yaTKaHbIH OOJIMaybIMEeH epeKIneeHe . OCIMIIK TEKTEC a3bIKTapAbIH
OenmorelHa KaparaHAa oJjlap Ty3iJyl KHUbIH ayMasibl aMHUH KbIIKbUIAAPbIHA — JIM3HHTE,
MeTHOHUHTe, TpunTodanra Oali keieni. CoHbIMEH KaTap, oJlap/ia KONTEreH oCIMIIKTePAe JKOK
B12 nopymeni Gonanpr.

Mop¢onorusiiblK  KypaMblHa OailaHBICTBI TAMAaKTBIK €MeC KaJIABIKTap TOPT TOIMKA
Oemineni: 1 — erTik xoHe eT-cyiekTik, Il — TyTac KaH, pubpuHAep >koHE KaHHBIH (POpMaBIK
snementrepi, Il — cylexk mukizater, IV — KoJIareH-KepaTWHII IIMKI3aTTap. bi3nmiH
3epTTeyiepiMi3aeri MaHbI3AbI 1Pl Kapa Majl MEH JKbUIKBI Tepiiepi [V — Tonka, sSsFHU KOJUIareH-
KepaTHH/II INKI3aTTapFa KaTabl.

ChIpTKBI TIH KaHyapIblH TepiciHe skatanbl. O KbUTy ajJMacTBIpyAbl PeTTeHal, cou
apkbutbl Oenrini Oip pgopexene ras anMmacybl, OeJIHIEH TEPMEH BIObIpay ©HiMaepi
IIBIFAPBUIABL.

YKanyapsap TepiciHIH KeJI€HEH KEeCIHAICIHIE ChIPTKbI KadaT — SMHUAEPMUC, OPTAHFbBI
Kabart — gepma (HarbI3 Tepl) JKOHE TOMEHT Tepi aCThl Ka0aThI (Tepl aCThI KJIETYATKACHI) OOTa b

Jlepma TepiHiH Heri3ri KaOaTel OOJNBIN caHaaIbl, STTHASPMUCTEH OOCaraHHAaH COH Tepl
3ayBITTApbIHAA KBUIJAP MEH Tepl acThl KJETYaTKACBIHAH TAa3apThUIBIN, OHJAEIIreH Tepliep
anbiHagel. Jlepma — imiHAe OEKireH KOJUIareH TaJLIBIKTAPbIHAH ©PIJIT€H ThIFbI3 TOHEKEPIIK
TKaHb OOJIBIIT CaHAJAbI.

Tepi acTel KaOaTbl 9neTTe IPKUIAEK NOHEKEp TKaHI OoNyblHAa OalIaHBICTBI KYMCaK
OoJazpl, *KEHIJ KO3FAJFBILI JKOHE YINAHBIH TOMEHI1 TepeHAeri KabaTrrapbIMeH OaiyaHbICHI
YIIiH KaxeT. MyHIa Maiiiisl skacaymanap Oonaasl.

Onunepmuc Oonca TepiHiH €H KOraprbl KadaTel Oonbin caHamaabl. O STUTETHANIBIK
JKacaylanapaaH KypaitraH. DIHISPMHUC )KacayajapblH KeNTereH KadaTTapblHAH TYPasbl, a
YCTIHT1 JKaFbl MYHI3A€HIII, 1101 TPOTOIIa3MaNIbIK TAOUFATBIH CAKTAIl KAJIFaH.

Tepi xypambiHa KipeTiH OacTel 3arTtap cy MeH Oenokrap Oosbim TaObuanmer. JKaHa
COMBUIFAH MaJl TEpICIHAE MAaJAbIH TYPiHE, KOHIBUIBIFBbIHA, JKAChIHA JKOHE TOIMOTPadHsIIBIK
OenikTepiHe OaiaHBICTBI OHBIH BUIFAIABUIBIFEI 55-75%-mb1 Kypaiinel. TepiHiH Kyprak
KaJablFeiHAa Oenmokrap mamamMeH 98% Oomanel. BenokTapablH JKaimbl MeJIIEpiHiH 1IIiHAe
90%-nmaH acTaMbl KOJUTAreHAEpIiH yieciHe Tueni. Jlepmanarsl MUHEPAJIbIK 3aTTap MeJmepi
0,3-0,5% mamaceiHna 0osaabl. MbICaibl, MIOMIKA TEPICIHIH XUMISUIBIK KypaMbl TOMEHAET1 1eH
6omanel: nIMKbLLABIFBL 00,1%, Oenorst 29%, matibl 10,2% jkoHe MUHEPAIABIK TY3Aap TY31ap
0,7%. byn O1piHIIl KecTene KOpCeTINITeH.
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CBIPTKBI TiH KYPaMBIHBIH €PEeKIIeNiTi — OHAAFbl 2-5,6%-ABIK KOFaphl KYKipT Meuepi
MEH apUIbUIMaraH NpoTeuHHiH 85,6-90%-nbIk Mentepi OonybiHaa. COHBIMEH KaTap aiThbUTBII
OTBIPFaH LINKI3aTTa MAaKpO- JKOHE MHKPOIJIEMEHTTep: Kanuid, (pocdop, MarHwii, KaJabLHi,
Oapuii, TeMip, KPEMHHH, MBIPBIII, ATIOMUHUHN, MBIIbAK, MapraHel, MOJHOIEH, XPOM,
KOPFachbIH, KOOANBT, MbIC, PTOp OONambI.

ET xoMOMHaTTaphIHAA MaNbl OHACYACH AJBIHATBIH KAJABIKTapFa TOMEHJET1 KecTene
XUMHSUTBIK KYpaMaapbl KEJITipiireH kadaH Tepiyiepi )KoHe /1a KaTaibl.

Kecre 1. KabaH Tepinepi MeH ipi Kapa MaJ TeplJIepiHiH MIIIHASITeH KaJIIbIKTapbIHBIH
XUMHUSLTBIK KYPaMbl

. Meuuepi, %.
IMuxizarTap v
BUTFAJT | TMPOTCHH | Mall | MHH. 3aTTap
Kabau tepinepi 53,4 27.4 18.8 0,3
Ipi kapa man TepinepiHIH MONHACATCH KA IbIKTaphl 68.8 282 2.3 0,7

[Mlukizarrap TypiHe OalaHBICTBI, OHIEYAEH OTETIH a3bIKTBIK OHIMIepre KaTaH
BETEPUHAIIBIK-CAHUTAPJIBIK TAJaNTap KOHbLIAIbL.

Kyc mapyambuibirbiana e31H11K KyHHBIH 80 %-3bI a3bIKTApABIH YJIECIHE THECL, SIFHU
caJlaHbl THIM/I JKYPT13y/i€ a3bIKTapIbIH 631 HA1K KYHBIHBIH ap3aHAaybl 0acThl POl aTKAPaThIHbIH
KepceTesi.

Kasipri yakpITTa eniMi3aiH TYPFBIHAAPBI MEH aybUI IApPyaIlbUTbIFBIHBIH KYMBbIC 1CTEHTIH
KYpPBUIBIMAAPBIHAA OJIapAbl OHIEY OHAIpICTepiHIH OoNMayblHa OaiIaHBICTBI KOIl MeJIepae
Tepl IIUKI3aTTapbl JKUHAJIBIN KajdFaH Tepl IMUKi3aTTapblH eHAEYJe CHpaKTap LIeNKadaTsl,
KeciHAlIep, ObITFaphl JKaHKaJIApbl MEH YTIHALJIEP] CUAKTBI KAIABIKTAP KYPaJIbl, KeHiH ONapbl
YHFa ailHAIABIPBIN, Majl a3bIKTAHIAbIPYJa MaiiaanaHanpl. Manmapabl COX0 MEH YIIalapbiH
KUTIKTEY LEeXTapbIH/Ia, KacallxaHajap/aa BETEPUHAPIIBIK TOPKiJIep a3bIKThIK OHIM OHAIPYTe TEK
KaHa BETePUHAPJILIK KbIBMETTIH pyKcaTbiMeH >kiOepimeni. IllukizaTtrap  BETEpUHAJIBIK
KBI3METIICH KYQJaHIBIPBUIBIN, €T ©HIMAEpl IIMKI3aTTAPBIHBIH BETEPUHAPJIBIK TOPKIJICHT€H
MeJIIIep] KYKKY KT apKbLIbl OTKI31JIe/!.

AyBUI IapyambUIbIFbl MAIAAPbl MEH KYCTapbIHBIH a3bIK 0a3aChIH KaKCapTy OarbIThIHIA
M. KossibaeB arbianars! Contyctik Kazakcran yHUBEpPCUTET! arpOTEXHONOTHS (aKyJIbTETIHIH
FaIbIMIApbIMEH Oipyiece OThIpbIN Oenrii Oip JKYMBICTap aTKapbUIy/a, aTam alTKaHna,
Kypambina 82%-naii Oenorsl Oap 13496 4-93 MemyeKkeTTiK CTaHIApTKa COMKeC KeJeTiH
A3bIKTBIK YHTAK JalbIHAAY 9MICTEPi d3ipJieHyne.

Bbynan Gacka, aliTbUIBIT OTBIPFaH KOCIHAHbI a3bIKTAHABIPYJA MalganaHy Kypama >Kem
OHJIpYyIerl IObIFBIHAAPIAbI  A3aWTHIN, OHAIPYLIHIH HSKOHOMHUKAJIBIK KOPCETKIIITEPiH
JKorapbuiatazbl. EH COHbIHAA, OCHI 3aMaHFbl MaJl IIAPYallbUIBIFbIHBIH KAPKbIHIBI 1aMYbIHIA
OHBIH CAKTAJbIHbIMBIHA, ©HIMAUIITIHE, OHIIPICTIH pEHTA0ENbAlNIriHEe oCcep €TETIH Herisri
¢akTopiap KopIIaraH OpTa MEH a3bIKTaHABIPYy OoJbin Tabbutanbl. Manmapabl COI0 MEH €T
OHJIIey YpAICIHIE eT KOMOWHATTapbl MEH OHJAEYINl KOCIMOPBIHIAPAA KON TaMAaKThIK eMeC
KaJIbIKTAp SKUHANBIN Kananbl. Onapabl eHaey KOpIlaraH OpTara SKOJIOTHSUIBIK JKYKTeMEH1
a3afThIN, KON ece skakcapTaabl. Auaiina, OyJ skepae TOJBIK KYHIbl a3bIKTAHIBIPY OacTbl
¢akTop Gombin Kana Oepmek, oHbIH naneni — «becken kyc ¢pabpukacen KIIC—iHae eTKi3UIreH
AE. XKynico, C.C. bimonos, E.C. binonoBrapapiH fbulbiMu 3epTreyneplt (0i3miH
IIapyallbUIbIK JKYPTi3y SKarmaiblHAa OapiblK OHMOIPICTIK IIbIFBIHHBIH 78%-bl a3bIKTapra
THUECLII).
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Ocpiran  OaiinmaHbICTBI, OI3MIH  JKarmaijgapeIMbpl3la Mangap MeH KYCTapblH
CAKTAJIBIHBIMBI MEH OHIMALIITIH JKOFapbUIaThIH (DAaKTOpJIApAbL, aTam anTKaHaa, OJapibl
a3bIKTAHABIPYABL, Oi31epAiH  FbUIBIMU  JKOHE MPAKTUKAJBIK  KBI3bIFYIBUIBIFbIMBI3/bI
TAHBITATBIH, )KEPTLTIKTI JHEPTUACHI TOMEH a3bIKTapFa KOCa OTBIPBII Maiiiaiany IbIH KEePTLIiKTI
JKargadiapaa Majnaap MeH KYCTapAblH ©Cyl MEH TaMybIHA, OHIMIIJITIHEe KaThICThI 9CEp €TETiH
13/IeHIC 3epTTeyJIepiH 9pi Kapai KaJFacThIpy Kapasiaibl.

KopbiThiHABI

Tepi mUMKI3aT KaJAbIKTAPBIHBIH XaJblK LIAPYAlIbUIBIFBIHAA MajJ MEH KYCTap.bl
a3bIKTaHIBIPYIaFbl MAHBI3BIHA ©TE a3 KOHLJI OO HIIT KeJTy e JKoHe oJ1 01pas skepiepae ol KyHre
NeHiH cakTanyaa.

Man mapyamrbUIbFBIHBIH =~ OChl 3aMaHFbl KapKbIHABI AaMybl JKarmalblHOA a3bIK
pecypCTapbIHbIH JKETKUTIKCI3AIT IHeTIeHi ce Tycyie. MiHe, Ochl JkaFaiinapaa, TOMEHI1 KyaTThl
JKEPTUTIKTI OHIIPLIETIH a3bIKTapFa MaJl IMHUKI3aTTapbIHAH JabIHAAIFAH a3bIKTBIK KOCTIAIAP/Ibl
KOCa OTBIPBIN MaifalaHy, MaJl IIapyallbUIbIFBIHBIH Ke3€K KYTTipMell Taly KaKeTTiriH
IICUIETIH ©3€KTI MacenenepaiH OipiHe alfHAJIBI OTHIP.
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AHHOTATIAS

B pmamHOI cTarhe MPOBOOWUTCA 0030P CYIICCTBYIOIIUX CHCTEM ABTOMATHYCCKOTO MOHHTOPHHTA
MOKA3aTeNeH >KM3HEACATCIPHOCTH UCTOBEKA, WX APXUTEKTYPHBIX PpEIICHHWH, TEXHOIOTHH M oOmacTed
MPUMCHEHMSI. PaccMaTpHBArOTCS OCHOBHBIC THIIBI HOCHMBIX H CTAIIMOHAPHBIX YCTPOMCTB A1 KOHTPOJLI
(PU3HOOTHYCCKUX MAPAMETPOB, TAKHX KAK 4acToTa cepAcyHbIX cokparmeHuit (HCC), apTepHanbHOC TABJICHHC,
ypoBeHb KHCTOpona B kposu (SpQO:), Temmeparypa Tena W (DH3HUCCKAs AKTHBHOCTB. [IpoaHATH3HPOBAHBI
HCTOJIB3YCMBIC JATYHKH (ONMTHYCCKHC, IMCKTPHICCKHC, MCXaHHUCCKAC), METOIBI mepeaaun JaHHbIX (Bluctooth,
Wi-Fi, NFC) u moxxozasr k 00padoTke HH(BOpMALIK, BKIFOYAS (PHIBTPAIMIO CHTHATOB U aITOPUTMbI MAIITMHHOTO
oOyueHmsa. Ocoboe BHHMAHHE VAEICHO BONPOCAM TOYHOCTH HM3MEPEHHH, JSHEProdeKkTHBHOCTH,
KOH()HACHIMANPHOCTH JAHHBIX M HHTCTPALMH C MOOWJIBHBIMH IPHIOKCHUSIMH M OONAYHBIMH CCPBHCAMH.
OTMeUEHBI PEUMYIIIECTBA W HEAOCTATKHU CYMICCTBYIOIIMX PEIICHHUH, a TAKKE MEPCIICKTHBBI HX PA3BUTHUS I
TIOBBIMICHHUS KAYECTBA MEIUIMHCKOTO OOCIYKHBAHI ¥ IEPCOHATM3HPOBAHHOTO MOHUTOPHHTA 310POBBSL.

KiroueBbie cioBa: 4acTtoTa CEpACYHBIX COKPAICHHH, apTCpHAibHOE JABJICHHE, TEMIIEpaTypa Tena,
(puIIBTpPALKS CHTHAJIOB, MEKPOKOHTPOJUIEPHAS CHCTEMA, IPOTPAMMHOE 00ECIICUCHHE.

AJTAMHBIH OMIP CYPY KOPCETKIIITEPIH MOHUTOPUHI' TEYAIH,
3AMAHAYM )KYWEJEPIHIH IIOJIYbI )KOHE TAJIZIAHYBI
Putrep E.C.!, Ymapos H.!, Purrep /J.B."", 3bixosa H.B.!
*«Manaw Kosvibaes amvinoassr Conmycmix Kazaxcman ynusepcumemi» KeAK
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Amnjarna

Byn makamama agaM eMmip Cypy KepPCETKIIITEPiH aBTOMATThI MOHHTOPHHITEY MKYHENCPiHIH Kazipri
JKaFIaibl, 0NapablH ApXUTEKTYPAIBIK OICITIMAEPI, TEXHOIOTHSIIAPHI XKIHE KOJIAHY Calanapbl KapaCThIPLIAIbL.
OM3HONOTHATIBIK TApaMETPIIEP i OaKpLIay YINiH KOIIAHBUIATHIH HETI3T1 THNTETI KHIJCTIH KOHE CTAIMOHAPIIBIK
KYPBUIFBIIAP, MbICANbL sKypek cory xuimiri (KCIK), aprepmanas! KpIchIM, KaHAAFbI OTTET1 AeHreil (SpO-2), 1ene
TEMIICPATYPACH KOHE (DH3HKATBIK OCTICCHILTIK TaIaHaael KOMTaHBITATHH JATYAKTCP (OMTHKAIBIK, JICKTPIIIK,
MEXaHMKAJbIK), Aepekrepai Oepy axictepi (Bluetooth, Wi-Fi, NFC) ;kone akmaparTsI 6HIEYTe KaThICTHI TICLIACP,
COHBIH INIHAC CHUTHANJAPABI (UIBTPAIMATIAY S>KOHEC MAIIHMHAJNBIK OKBITY AJITOPUTMICP] KAapacTHIPBLIAMIBL
OmmeynepaiH AT, SHEPTUS THIMIUIT, ACPEKTEPAiH KYIMMUIBLIBIFBI KOHE MOOHIIbII KOCBHIMINANAP MCEH
OYJITTHI KBI3MCTTCPMCH HHTCTPAIMA MOCCJICICPIHEC CPCKIIC Ha3ap ayaapburaH. KoMTaHBICTAFBl IICITMICPIIH
APTHIKIIBUIBIKTAPEI MEH KEMINITIKTEpl, COHMAH-aK MEAMIMHANBIK KbI3MET KOPCETY CAaNachH apTTHIPY JKOHE
JICHCAY JIBIKTHI KCKE MOHHTOPHHITEY Il TAMBITY NIEPCICKTUBAIAPHI OCITIJICHICH.

Kinr cesmep: »ypek cOfy SKHNITi, aprephanabl KbICBIM, JCHE TEMICPATYpachl, CHUIHAJIAAPIBI
(umsTpanmsIIay, MUKPOKOHTPOJUICPIIK JKyHe, OarapiaaManblk KAMTAMAacChl3 €Ty.
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REVIEW AND ANALYSIS OF MODERN SYSTEMS FOR MONITORING HUMAN
VITAL ACTIVITIES
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Abstract

This article provides an overview of existing systems for automatic monitoring of human vital signs, their
architectural solutions, technologies, and areas of application. The main types of wearable and stationary devices
for monitoring physiological parameters, such as heart rate (HR), blood pressure, blood oxygen level (SpO-), body
temperature, and physical activity are considered. The sensors used (optical, electrical, mechanical), data
transmission methods (Bluetooth, Wi-Fi, NFC), and approaches to information processing, including signal
filtering and machine learning algorithms are analyzed. Particular attention is paid to the issues of measurement
accuracy, energy efficiency, data privacy, and integration with mobile applications and cloud services. The
advantages and disadvantages of existing solutions, as well as the prospects for their development to improve the
quality of medical care and personalized health monitoring, are noted.

Keywords. Heart rate, blood pressure, body temperature, signal filtering, microcontroller system, software.

Beenenne

Cucrembl aBTOMaTHYECKOTO MOHUTOPHHIA TOKa3aTeNeH KIU3HENEITEIbHOCTH YEJIOBEKa
NPEACTABISIFOT COOOH TEXHOJNOTHUECKHE PELIeHUs], 00eCTIeYHBAIOIINE TIOCTOSIHHBIA KOHTPOJIb
3a KJIIOYEBBIMH (PU3HMOJOTHMUYECKUMH MapaMeTpaMu, TaKMMU Kak 4YacToTa CepAeYHBIX
cokpamenuii (UCC), aprepuanvHoe nasnenue (AJl), ypoBeHb kuciopoma B kpoBu (SpO:2),
TeMIeparypa Tena, pU3ndeckas akTHBHOCTb M IPyrye )KM3HEHHO BaXKHBIE IMOKA3aTENH. DTH
CHCTEMBI SIBJSIFOTCS OCHOBOM sl pa3paOOTKM HOBBIX TIOAXONOB B 3/PaBOOXPAHEHUH,
CIIOPTUBHOM MEANLIMHE, & TAK)KE B IMIHOM MOHHTOPUHTE 300pOBbs [1].

Ha ceropssHMiA 1€Hb CYIIECTBYET HECKOJIBKO THUIIOB TAKMX CUCTEM, BKIIIOYast HOCUMBIE
yCTpoiicTBa (yMHBbIE 4achl, (pUTHeC-OpacieThl), CTALIMOHAPHBIE CHCTEMbI B METUIIMHCKUX
YUPEKICHUSX, a TAK)KE MOOMIJIbHBIE MPIIIOKEHHS IS TIOJIb30BaTesell. OCHOBHBIE 3JIEMEHTHI,
KOTOpPbIE COCTABIISIIOT CHCTEMBbl MOHHMTOPHHIA, BKIIOYAIOT CEHCOPBI ISl H3MEPEHUs
nokasaresiel, MoyJib 00padOTKH JaHHBIX U CUCTEMY Nepenadyn HHQOPMAIUN Ha YCTPONUCTBA
IS TaJIbHEUIIero ananusa [2].

MaTepuajbl 1 METOABI HCCJIEI0OBAHUSA

CoBpeMeHHBIE CHCTEMBI HCIIONB3YIOT PA3JIMYHbIE BHIBI CEHCOPOB, KOTOPBIE MOTYT
U3MePATH (PU3UOJOTHUYECKHE MTapaMeTPhI C BBICOKOH TouHOCTRI0. Hanbonee pacnpocTpaHeHs:

- OnTHyeckue MAATYMKH JJIs1 U3MEPEHHUS IyJbCa W YPOBHS KHUCIOPOAAa B KPOBHU
(HarmpuMep, MyJIbCOKCUMETPHI),

- Onextpons! DKI 17151 MOHUTOpPHHTA CepiedHON aKTUBHOCTH,

- MexaHnu4eckre NaTYUKU IJI1 U3MEPEHUs! apTePHAITbHOTO IaBJICHNUS,

- UndpaxpacHble TEPMOMETPHI AJIST H3MEPEHHSI TEMIIEPATYPhI TENa,

- AKcenepoMeTpbl U THPOCKOIIBI IJIs1 OTCJIEKUBAHUS (PU3UIECKON aKTHUBHOCTH.

Kakaplii 13 3THX CEHCOPOB UMEET CBOM OCOOEHHOCTH, TAKHE KaK TOYHOCTD, JHAIMa30H
U3MEPEHHUI U BO3MOXXKHOCTH MHTErPallU B YCTPOUCTBA.

CucreMbl MOHUTOPHMHIA  JKU3HEAEATEJIBHOCTH  YEJOBEKA YacTO  HCIOJIB3YIOT
OecripOBOIHbIE TEXHOJIOTHH AJIS TIepeiay COOPaHHBIX TaHHBIX:

- Bluetooth — Hanbonee yacTo uCoONb3yeTCs I KPATKOCPOUHOH Nepenayn JaHHBIX C
HOCHUMBIX yCTPONUCTB Ha MOOMIIbHBIE TeJIe()OHBI UJIH TIIAHLIETHI.

- Wi-Fi — npumensiercs 1uis nepeaayu JaHHBIX HA OOJIaYHbIE CepPBEPhI UIIH yIAJICHHBIE
YCTPOMCTBA.
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- NFC (Near Field Communication) — ucronp3yercst 115t 0OOMeHa JaHHBIMU Ha KOPOTKUX
PACCTOSIHUSX MEKAY YCTPOHCTBAMM.

[lepenavya naHHBIX B peajbHOM BPEMEHU WMJIM ¢ MUHHMAJbHBIMH 33J€pP:KKaMH UMEeT
KPUTHYECKOE 3HAUEHHE ISl ONIEPATUBHOIO PearupoOBaHUsl B CJIy4ae BOSHUKHOBEHHSI AHOMAJTHt
B MOKA3aTesIsIX.

ITocne cObopa maHHBIX MPOUCXOTUT UX 00padOTKa U aHAIN3. B COBpEMEHHBIX CHCTEMAaxX
MOHUTOPHUHIA YaCTO HCIIOIb3YIOTCS CIAYIOIINE MOIXOJIbL:

- QuubTpauMs JaHHBIX Ui YCTPAHEHHUs IIyMa U TMOMEX, YTO Ba)KHO AJISi TIOBBILICHHSI
TOYHOCTHU U3MEPEHUN;

- AJrOpUTMBI MALIUHHOTO OOYYeHHUs! AJisi OOHApYKeHUS aHOMAJIHMA M TpeACcKa3aHus
MOTEHLUHAIbHBIX PUCKOB AJIST 3[0POBbs. ITO OCOOEHHO BaKHO ISl BBISBJICHHSI TPEHAOB B
MOKa3aTeJsIX, KOTOPbIe MOTYT CBUIETEIbCTBOBATh O Havaje 3a00IeBaHMUS;

- CpaBHeHHE C HOpMAaTHBAMH WM WHAWBUAYaJbHBIMH HOPMaMH [JIsl KasKAOTO
MOJIb30BATEJSA, C YY4ETOM €r0 BO3PACTHBIX M (PU3HONOTHUECKUX XaPAKTEPUCTHK.

Ocofoe BHHUMaHHE YIENSeTCs MUHUMH3ALUKA MOTPELTHOCTEH B M3MEPEHMsX, TaK Kak
TOYHOCTb aHHBIX UMEET pelIaroliee 3HAYSHNE [Tl IPUHSITHS MEAULUHCKUX PELICHU.

CucreMbl aBTOMaTHYECKOI'O MOHUTOPHHTA MPEAIAraloT MHOKECTBO MPEUMYILECTB IS
NOJIb30BaTeN el 1 MEIUIIMHCKUX CIIELHATUCTOB!

- PaHHee BbIsIBIICHHE OTKJIOHEHHH OT HOPMBbI B PEaJbHOM BPEMEHH, YTO MO3BOJISET
NPEOTBPATUTh PA3BUTHE 3200 IeBaHHUI;

- IlepcoHanu3upoBaHHBIA MOAXOA: JaHHbIE O COCTOSIHUM 370POBbSI KaKAOrO
N0JIb30BATENsI MOTYT OBITh YYTEHBI MPU aHAJIHM3€, YTO CMOCOOCTBYET YJIYUIIEHHIO KauecTBa
MEIULIMHCKOTO 00CITy KUBaHHS,

- Y100CcTBO HCHOJNBb30BAHMS. HOCHMBIE YCTPOHCTBA KOMIAKTHBI U MOIYT OBITh
HCIOJIB30BAHBI B MMOBCEIHEBHOMN JKH3HH, YTO MO3BOJISET CIEAUTD 38 COCTOSHHEM 310POBbS B
moboe Bpems;

- JIoCTymHOCTh NAHHBIX: Mepefadya AaHHBIX HAa MOOHJIbHBIE YCTPOWCTBA U OOJauHbIE
CepBHCHI JenaeT HHYOPMALIUIO JOCTYIHOM KaK ISl TOJIb30BATEIs, TaK M I MEIULIMHCKHIX
CIeLUATICTOB.

HecmoTpst Ha  MHOrOYMCIICHHbIE MPEUMYIIECTBA,  CYLIECTBYIOLIHE  CHUCTEMbI
MOHUTOPHHIA UMEIOT HECKOJIBKO HEOCTATKOB!

- OrpaHuueHHasT TOYHOCTb HEKOTOPBIX CEHCOPOB. XOTS MHOTHE YCTpPOWCTBA
00ecreunBaOT JOCTATOYHO BBICOKYKO TOYHOCTb, BCE €IIE CYIUECTBYIOT MPOOJIEMBbI C
TOYHOCTBIO U3MEPEHHI B PEaIbHBIX YCJIOBHAX (HAPUMED, AATYUKHU MyJIbCOKCUMETPOB MOTYT
OBITb 4yBCTBUTEJbHBI K BHELTHIM BO3JCHCTBHUSIM),

- DHepro3¢peKTUBHOCTb. MHOTHE HOCHMBIE YCTPOWCTBA TPeOYIOT pEeryJsipHON
NOA3APSAKH, YTO OIPAHUYMBAET MPOJOIKUTEIBHOCTD HX PadOTHI;

- KonpuaeHmanbHOCTp MaHHBIX: Mepefada METULMHCKUX JAaHHBIX B OOJa4yHbIe
XPaHHIJIHILIA BbI3bIBAET OMACEHHsI 10 MOBOAY MX 0€30MaCHOCTH M YTeYEK JIUIHOH HHHOpMALIUHL.

Ho Tem He MeHee, CyLIECTBYIOT M MEPCIEKTHBbI PA3BUTHUS CHCTEM aBTOMATHUECKOIO
MOHUTOpPHUHIA KU3HENESTEIbHOCTH 4YeJOBEKa, KOTOPbIE 3aKIIOYAIOTCS B  CISOYIOLIMX
HarnpaBJeHUSX

- HUHTerpamyiss ¢ MCKYCCTBEHHBIM HHTEJJICKTOM Uil 0ojiee TOYHOTO MPEACKa3aHUsl
3a00JIeBaHHI1 U aHAJTN3A JAHHBIX B PEAJIbHOM BPEMEHH;

- YCOBEpIIEHCTBOBAHUE CEHCOPOB, YTO IMO3BOJMT YJIYYIIUTh TOYHOCTH M3MEPEHHH U
PaCIIUPHUTh JUANA30H AaHHbIX;

- [ToBbltneHne 3HeProdPPEeKTUBHOCTH YCTPOMCTB AJIsl YBEINYEHHS BPEMEHH UX padoThI
0e3 moa3aps Ky,
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- PasBuTMe cTaHpfapToB 6Ge3omacHoCTM ANS 3aliWTbl JaHHbIX MNO0Nb30BaTenei u
ob6ecnevyeHNs KOHQMUAEHLNANBHOCTH.

Kpome Toro, panbHellwee pacnpocTpaHeHWe TeneMefWLUHBI M yhBanéHHbIX
KOHCYNbTaLWin NO3BONMT NCNONb30BaTb CUCTEMbl MOHUTOPUHTA B COYETAHUMN CBUPTYaNbHbIMU
MEAULWUHCKUMMWU yCcnyramu, ynyuywas OCTYNHOCTb 34paBo00XpaHeHUs ANA N0 feid, XUByUW MX B
yaanéHHbI X pernoHax [3].

PESyﬂbTaTbI mncenegoBaHnA

Ha gaHHbI/A MOMEHT CyL,eCTBYT HECKO/NTbKO Pa3HOBUAHOCTEN CYW eCTBY LW MUX CUCTEM
aBTOMAaTUUYECKOro MOHWTOPWHIA NokKa3aTenei XU3He[eATeNbHOCTN YeNnoBeKka:

1. Hocumble ycTpoiicTBa (Apple Watch, Samsung Galaxy Watch, Xiaomi Mi Band,
Fitbit, Garmin) npepgHas3HayeHbl ANA WHAUBWAYANbHOT0 MOHWTOPUHIa 3A40pOoBbA. OHM
BKNOYAT [faTYUKU, MUKPOKOHTpPONNep U MOAynb 6GecnpoBOLHOW nepejgaynm [aHHbIX
(Bluetooth, Wi-Fi), no3Bonas nonb3oBaTeNnaM OTCNeX UBaTb CBOE COCTOAHMNE Yepe3 MOOUNbHbIE
npunoxennsa [4].

PucyHok 1. CTpyKTypHas cxema HOCMMOTO yCcTpoiicTBa

2. YpanéHHble MeaNLUUHCKNEe cucTembl MoHuTOpuUHra (Philips HealthSuite, M edtronic
CareLink, Biofourmis, Omron Connect) npumeHATCA ANA AUCTAHUWOHHOTFO KOHTpONS
nayueHTOB C XpPOHUYECKUMMU 3aboneBaHnsiMun. OHU cobBUpPaAOT fJaHHbl € C HOCUMbIX JaTYMKOB
n nepepgatoT nx yeped Wi-Fi, 4G nnm LoRa Ha o6nayHble cepBepbl 414 aHanu3a Bpavyamu [5].
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Hocumble gatumkn (KT, rAoKoMeTp, Ny/bCOKCUMETP)

LleHTpanbHbIiA xab (JomaluHss cTaHums coopa AaHHbIX)

becnposogHasa nepegava (4G, Wi-Fi, LoRa)

O6nayHbI cepsep (XpaHeHMe 1 06paboTKa fAaHHbIX)

K
BpayebHas cuctema (MOHUTOPUHI COCTOAHUA MaLUUeHTa)

PucyHoK 2. CTPYKTYpHasi CXeMa MeJULIMHCKON YAaNEHHON CUCTEMbI MOHUTOPUHIA

O6cyxaeHme

Y[anéHHble CUCTeMbl MOHUTOPUHIA MaUWEHTOB C XPOHMYECKMMW 3a60NeBaHUSAMU
UrparoT BaXKHYK PONb B COBPEMEHHOW MeAuUMHe, 06ecrieumBas HerpepbiBHbIA KOHTPOSb
COCTOSIHWSI MAUMEHTOB BHE MEAMUMHCKUX YUPEXAEHUA. DTN CUCTEMbI BK/HOYAOT HOCUMbIE
fatunkmn (OKI, nynbCOKCUMETPbI, TFOKOMETPbI, TOHOMETPbI), KOTOPble COOUPAIOT AaHHbIE O
YKM3HEHHO BaXKHbIX NOKasaTensax v rnepefatoT MxX B 061ayHble CepBUCHI Yepe3 6ecnpoBOAHbIE
cetn (Wi-Fi, 4G, LoRa).

MpevnmyLLecTBamMy YAanEHHOTO MOHUTOPUHIA ABNAKOTCS:

1) Panuss guarHocTuka ocno>k Hewnit - CUCTEMA MO3BOSIAET BpayaM CBOEBPEMEHHO
BbISBNATL  KPUTUYECKME W3MEHEHWS B COCTOSHWM MauWeHTa, UTO CHWXKAeT pPUCK
rocnuTanmnsaunm;

2) NMNosbiweHne kauecTBa > n3un - MaLMEHTbl MOrYT HaxoAuTbCA AOMa, He noceluas
MEAMLMHCKME YUPEXAEHMS, 4YTO OCOOEHHO BaXKHO AN MNOXWAbIX NOged 1 any C
OrpaHMYeHHON NOABMKHOCTLHO;

3) dKoHOMMUApPeECYpPCOB - y,qaﬂéHHbIVI MOHUTOPUHI CHMXXaEeT Harpy3Ky Ha CTauuoHapbl U
MeAMLMHCKMIA NepCoHan, No3Bonsas ONTUMMU3MPOBATL PAaCX0bl Ha NIeveHme.

HecmoTpsA Ha NperMyLLECTBa, TaKXXe NMerTCA Y HEKOTOpbIe OrpaHuyeHuns:

1) Texunueckume cno>kHocTu - CTabUIbHOCTb CBSI3M U TOYHOCTb [aT4ynKoB MOryTt
BapbUPOBATLCS B 3aBUCUMOCTM OT YC/IOBWIA 3KCMN/yaTaLum,

2) KoHdMAEHUNANbHOCT b AaHHbIX - Tpe6yeTCﬂ HageXHas 3aluTa HepCOHaﬂbHOﬁ
NH(OpMaLMK NaLUeHTa;

3) AganTauns naunenTos - He BCE MalMeHTbl MOTYT /IerKO OCBOWUTb pa60Ty c
MOOWIbHBIMW MPUNOXKEHUSAMU 1 YCTPONCTBAMM.

Cuctembl, Takne Kak Philips HealthSuite, Medtronic CareLink, Biofourmis n Omron
Connect, y)Xe LIMPOKO NPUMEHSIOTCA B K/IMHWYECKOW MPaKTWKe, MO03BONAA MeAVNLMHCKUM
cneynanncTaMm  AMCTaHUMOHHO HabnwogaTb 3a COCTOSHMEM MNAaUMEHTOB C  CepAeyvHo-
COCYAMCTbIMM 3a60NeBaHMSAMK, ANABETOM, XPOHNUYECKOW OBCTPYKTUBHOW GONE3HBHD NErKMX
(XOBJT) n pgpyrumu natonormsaMu. B 6GyaylleM  OXMAAeTcs aKTUBHOE BHeApPeHue
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UCKYCCTBEHHOrO HHTeulekTa u TexHonornid HMurepHera Bemeid (IoT) ana moblmeHus
TOYHOCTH JUArHOCTUKHU U MEPCOHATN3ALNY JICYEHUS.
3akaiouenne
CucreMbl aBTOMaTHYE€CKOIO MOHUTOPHHIA >KU3HEAEATENbHOCTU YeJOBEKa SBJISAIOTCS
BQXHBIM HMHCTPYMEHTOM MJIsi OOECIeYeHMs] 3J0POBbs MOJB30BATENICH W NPENOTBPAIICHUS
3aboneBannii. HecMOTpss Ha CyLIECTBYIOIIME OTPaHUYEHMs, TAKHE CHCTEMbl MPEIIArarT
3HAYUTEJbHBIE TPEUMYIIECTBA B OOJACTH MEAULIUHBL, CIIOPTA U JIMYHOTO 3[I0POBbSI, & TAKXKe
UMEIOT OOJbINNE MEPCHEKTUBBI JJIS JaJbHEHINero pa3BUTHS C HUCIONb30BAHHEM HOBBIX
TEXHOJIOTUI U HTHHOBALMOHHBIX PELICHUM.
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CUCTEMA JIBYX®AKTOPHOM UWAEHTUOUKAIIAA ABTOMOBWIER
JJIS MTPOITYCKHOT' O TYHKTA
Casoctun A.A.l, CaBocruna I'.B.!, Bapanos A..""
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kozvibaesay
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu: alatolybrev@gmail.com

AHHOTATIAS

B crarse paccMaTpuBaCTCA r[po6neMa MOBBIIICHWA TOYHOCTH M HAACKHOCTH ABTOMATHYCCKHX CHCTCM
KOHTPOJII JIOCTYNA TPAHCHOPTHBIX cpeacTs. COBpPEMEHHBIC METOJbI PACTO3HABAHHA HOMEDHBIX 3HAKOB
00CCIICYNBAOT BBICOKYED TOYHOCTh B IA0OPATOPHBIX YCIOBHAX, HO HX 3(P(EKTHBHOCTH CHIDKACTCS IIPH
HEOIAarONMPHATHBIX BHEIIHUX (PAKTOPax (MOTOJHBIC YCIOBHUS, 3arpsA3HCHUC HOMEPHBIX 3HAKOB U Ap.). B cBsa3m ¢
3TEM TPEJJIOKCH METOA ABYX()AKTOPHOH HMIACHTU(HMKAIMM aBTOMOOWIJICH, BKIFOYAFOINMI TpPAAHIOHHOC
pPACTIO3HABAHWEC HOMEPHBIX 3HAKOB M JONOJHUTEIBHYI0 ayTeHTH(ukammo mo MAC-agpecy MOOHIBHOTO
yCTpoiicTBa BOZUTEIA C Hemomb3oBaHneM Wi-Fi cetn cranmapra IEEE 802.11.

MeToa5I HCCTIEA0BAHMS BKIIOYAOT AHAJN3 CETEBOTO B3AMMOCHCTBHA KIMEHTCKUX YCTPOMCTB C TOUKAMH
Jocryna Wi-Fi, ncmosb3oBaHiEe MOHHTOPHHIOBOTO PEKMMAa OCCIPOBOAHBIX amanTepoB upl mepexsata Probe
Request makeToB, a Takke MPUMECHEHHE AITOPUTMOB MAIIHHHOTO OOYUCHUS 71 aCCOIMAIMA aBTOMOOHWICH ¢
MAC-anpecamu ux Biazenbies. Pazpadorana cTpyKTypHAs CXeMa CHCTEMBI, B KOTOPOH To4dka moctyma Wi-Fi
¢uxcupyer MAC-aapeca ycTpoHCTB B 30HC ACHCTBHA CETH M IPOBEpsAeT WX B 0Oase maHHbIX. Cumcrema
ABTOMATHUYECCKW OTKPHIBACT NIIar0ayM IIPH YCICITHOM COBIAACHHHM OJHOTO WM O0OMX (haKTOpOB
HACHTH()HKALINH.

Pesynbprarsl HOKa3am, YTO MCIOIb30BAHHE ABYX(AKTOPHOH ayTCHTH(HMKAIMK 3HAYUTEIHHO MOBBIIIACT
HAACKHOCTH CUCTECMBI KOHTPOJII AOCTYIId, KOMIOCHCHUPY I HCAOCTATKU METOA0B KOMIIBIOTCPHOTO 3PCHU.

KmoueBbie cjoBa: ABTOMATHYECKHH KOHTPOJb JOCTYNA, JABYX(AKTOpHAA HACHTH(HKALHA,
pacmosHaBaHHE HOMCPHBIX 3HAKOB, MAC-aapeca, Wi-Fi ayTeHTH(HKAINS, CHCTEMBI 0C30TTACHOCTH.

KOJIIK K¥YPAJIIAPBIH OTKI3Y BEKETIHE APHAJIFAH EKI ®AKTOPJIbI
NJIEHTHOUKAIMSIAY )KYHECI
Casoctun A.A.l, Capocruna I'.B.}, Bapanos A.W.1*
*«Manaw Kosvibaes amvinoassr Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponasn, Kazaxcman
*Xam-xabap ywin asmop: alatolybrev@gmail.com

Amnjarna

Maxkanaza keJik KypaniapblHa aBTOMATTHI TYPAC Kipyai OaKkpLIay sKYHEJIEPiHIH AT MEH CEHIMILTITH
aPTTHIPY MOCENCC] KapacThIpbuTaabl. Kasipri 3aMaHFbI HOMIPITiK OCITLICPAl TAHY 9MICTEPl 3ePTXAHAIBIK JKaFaaiaa
SKOFAPBI TQIAIKTI KAMTAMAChI3 €TE/l, ajJaiaa oIapablH THIMILUIT] CHIPTKBI KOJIAWCH3 (pakToprapabiH (aya paiibl
JKaFJAMmapel, HOMIPIIK OCATUICPIOiH JacTaHyBl koHE T.0.) ocepiHeH TeMcHAcHT. OcChraH OalIaHBICTHI
KeJIKTep/i €Ki (paKTOpIIBI HACHTU(PHUKAIILIAY 9ICi YCHIHBIIAABL, 01 JSCTYPJI HOMIPIIK OCITiNepal TaHy sKOHE
SKYPTI3yIIiHIH MOOMITBAI KyphUFBICHHEIH MAC- Mexerskaiibl apksiis! IEEE 802.11 crangaprs! OotisrHma Wi-Fi
JKEITICiHAE KOChIMIIA ay TEHTH YHUKAMANAy bl KAMTH/IBL.

3epTrey omicTepiHE KIMEHTTIK KyphUEbLIApAbIH Wi-Fi Kipy HYKTEJNCpIMEH JKENITK 63apa 9PEKETiH
TajAay, ChIMCBI3 amamnTepicpAiH MOHHTOPHHI PSXHMMIH madanmansim Probe Request makerTepin ycram kamy,
COHAal-aK aBTOMOOWMIbACPAl onapAbH uenepiHii MAC- MEKCH;KalbIMEH COHKECTCHIIPY YIIIH MAIIHHAIBIK
OKBITY AITOPHTMJCPIH KOJmaHy Kipemi. KyWEHIH KypbUIBIMIBIK CXeMachl »kacanapl, oHna Wi-Fi kipy Hykreci
JKelll OpeKeT €Ty aWMarbIHAAFbl KypbUFbLIapAslH MAC- MEKEHKaHbIH TIPKCHIl JKOHE OJapIbl JICPEKTEp
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6a3aceiMeH canbpicThpanbl. Erep 0ip Hemece eki mAcHTU(PHKAIII PAKTOPBI COMKEC KETce, )KYHE aBTOMATTHI TYPIC
mIar0ay MBI AIma b,
Hormxenep kepceTkeHzmeH, eki (akTopiabl ayTeHTH(HMKADMSIHBI HMAWAAaNaHy KOMITBIOTEPIIK Kepy
SAiCTEPiHIH KEMIITKTEPIH 6TCH OTHIPHIT, Kipy i OaKbUIay >KYHECIHIH CCHIMUITIH aHTapIBIKTaH apTTHIPAIbL.
KiaT ce3zaep: Apromarts! Kipyai Oakeriay, eki (GpakTopibl HIACHTHPHKAIN, HOMIpIIK Oeariiepai TaHy,
MAC- mexemxait, Wi-Fi ayTeHTHQHKAIICH, KAyITCI3AiK KyHeaepi.

TWO-FACTOR VEHICLE IDENTIFICATION SYSTEM FOR CHECKPOINTS
Savostin A.A.l, Savostina G.V.l, Baranov A.L.1"

"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author:_alatolybrevi@gmail.com

Abstract

The article deals with the problem of increasing the accuracy and reliability of automatic vehicle access
control systems. Modern methods of license plate recognition provide high accuracy in laboratory conditions, but
their efficiency decreases under unfavorable external factors (weather conditions, license plate contamination,
etc.). In this regard, a method of two-factor vehicle identification is proposed, including traditional license plate
recognition and additional authentication by MAC-address of the driver's mobile device using IEEE 802.11 Wi-
Fi network.

Research methods include analyzing the network interaction between client devices and Wi-Fi access
points, using the monitoring mode of wireless adapters to intercept Probe Request packets, and applying machine
learning algorithms to associate cars with the MAC addresses of their owners. A structural scheme of the system
is developed in which a Wi-Fi access point captures the MAC addresses of devices in the network coverage area
and checks them against a database. The system automatically opens the barrier when one or both identification
factors are successfully matched.

The results show that the use of two-factor authentication significantly improves the reliability of the access
control system, compensating for the shortcomings of computer vision methods.

Keywords: Automatic access control, two-factor identification, license plate recognition, MAC-addresses,
Wi-Fi authentication, security systems.

Beenenne

B coBpemenHOM oOmectBe obecrieueHne OE30MAaCHOCTH M NMPUBATHOCTH CTAHOBHTCS
MPUOPUTETHOM 3a1a4eii B Pa3JIMYHBIX 00JIaCTAX YENIOBEYECKOU NeATeIbHOCTH. B CBS3H € 3THM,
00JBIIOE PACTIPOCTPAHEHHUE MTOTYYAIOT ABTOMATHYECKHE CUCTEMbI KOHTPOJIS foctyna. OnHUM
U3 TIEPEIOBBIX PEIIEeHUI B 3TOH OOJNACTH SIBISIETCS HCIIONBb30BAaHHE HA BBE3AX 3aKPBITHIX
TEPPUTOPHIA ABTOMATHYECKOT'O PACMIO3HABAHUSI HOOMEPHBIX 3HAKOB aBTOMOOMIIEH.

Cucrema pacno3HaBaHHsST HOMEPOB aBTOMATHUECKH HAECHTU(UIUPYET TPAHCHIOPTHOE
CPEACTBO INPH BBE3AE WIN BBIE3Ze, oOecreunBast yaAoOCTBO M 3P (PEKTUBHOCTD yIPABICHUS
CpeACTBAMH OTpPaKACHMs, TAaKUMH Kak nutarOaymel wiu Bopora. Pabora Takux cucrem
OCHOBaHAa Ha CIELUAJIBHOM TPOTPaMMHOM oOOecrmeueHnH, KOTopoe obpabarbiBaer
n300pakeHre ¢ KaMepbl M CPaBHUBACT PACMO3HAHHBIMN HOMEPHOW 3HaK ¢ 0a30il MaHHBIX
3aperucTpupoBaHHbIx MamuH. [Ipm  coBmameHun HoMmepa Imjar0ayM —OTKPBIBAETCS,
obecrieunBast ObICTPBIA U O€30MaCHBIH AOCTYII.

B upeanpHBIX YCIOBUSIX COBPEMEHHBIE CHCTEMBbl PACIIO3HABAHHUS HOMEPHBIX 3HAKOB
MOTYT JI€MOHCTPHPOBATh MOYTH CTONPOLEHTHYIO TOYHOCTb. MccnenoBanne, cpaBHUBAKOIIEE
anroputMbl ANPR (Automatic Number Plate Recognition), nokasano, uto meronsl Faster-
RCNN u E2E obecneunBaroT TOYHOCTh pacrio3HaBaHus U oOHapyxenus 98,35% u 98,48%
coorBercTBeHHO [1]. Takke mpu pacnozHaBaHuu merogoM DNN pocTuraercss TOYHOCTH
98,90% [2], a ¢ ucmonpzoBanuem CA-Centernet — 98,96% cootrBercTBEeHHO [3].
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OpHako cTONb BBICOKAs TOYHOCTb BO3MOXKHA TOJBKO B CTPOrO KOHTPOJIMPYEMBIX
ycinoBusix. JIOKHO ObITh OOecreueHO paBHOMEPHOE OCBEIICHHE, CTa0WJIbHOE MOJIOKECHHE
KaMepbl OTHOCUTENbBHO TPAHCIOPTHOIO CPEACTBA, YHUCTbII HOMEpPHONW 3HaK M YeTKHe,
HE3aCBEUEHHBIE U HE3aTEHEHHBIE ero n300pakeHus. B peanbHO sKCIuTyaTaum, r1e BHEIIHNE
(bakTOpBI, TAKKE KaK IIIOXasl TOT0/1a, 3arPsi3HEHNE Ha HOMEPE MITH HEPABHOMEPHOE OCBEIECHUE,
MOTYT YXYALIATh KAUY€CTBO N300PaKEHHsI, CYIECTBEHHO CHUYKAsl YPOBEHb TOUHOCTH CUCTEMBI
[4]. Ans yMmMeHbIIEHHs YHUCNAa OLIMOOK pPAcHO3HABAHUS B TAKHX CHTYaLUSX OMNPABIAHO
npUMeHeHHe ABYX()aKTOPHON HACHTU(UKAIINH TPAHCTIOPTHOTO CPEICTBA.

C »rTofi wenbl0 B HaHHOM paboTe mpeayaraeTcs HCIOJIb30BaTh JOMOJHHUTEIbHYIO
UICHTUPUKAINIO MOOMJIBHBIX YCTPOWCTB BOAUTENEH PETHCTPUPYEMBIX TPAHCIIOPTHBIX
cpenctB mpu nomoimu cetu IEEE 802.11 Wi-Fi. J[aHHBII MOAXOA MO3BOJSIET OMpPenessiTh
YCTpPOICTBa, HaxoIsLIUECs B pajuyce IMOKPBITHS CIELUalbHO OpPraHW30BaHHON CEeTH, Ha
ocHoBe ux MAC-anpecos.

JHobaBnenne uneHtudukannu yctpohcTB uepes MAC-anpec MO3BOJUT 3HAYUTENBHO
MOBBICHTb HalEKHOCTb CHUCTEMBI. TakoOl MOAXOZ MO3BOJISIET COMOCTABIATH OOHApPY KEHHBIE
ycrpoiictBa (TeneOHbl BOAMTENEH) C 3apPErHCTPHUPOBAHHBIMH IOJB30BATEISIMH, YTO
o0ecrieunBaeT OMOJIHUTENbHBI YPOBEHb MPOBEPKHU. B ciydae, ecnu HOMEpHOW 3HAaK He
MOJKET OBITh PACIO3HAH M3-3a TUIOXOrO Ka4eCcTBa M300pakeHus: wiu apyrux npudnd, MAC-
azpec yCTPOHCTBA MOXKET CIYXKUTh pe3epBHbIM crocodoMm wuaeHTudukaumu. Takas
UHTErpaLisi MOBBIAET OOIIYI0 TOYHOCTh CUCTEMBbI, KOMIIEHCHPYSl HEOCTATKH, CBSI3aHHBIE C
BJIMSTHMEM BHEIIHHUX (PAKTOPOB NPU BUACOHAOIIOIEHHH.

MOXXHO yTBEpKNaTh, YTO CHUCTEMa ABYX(AKTOPHOH HACHTU(PUKALUM aBTOMOOHIIEH
Oymer BoOcTpeOOBaHA Ha MApPKOBKAX OW3HEC-IIEHTPOB, JKWIBIX KOMILIEKCOB, TEPPUTOPHH
NPOMBIIIJICHHBIX TPENNPUATHH W IOPYyTUX OOBEKTaX C OrPaHHYEHHBIM JOCTYINOM. JTO
MO3BOJIUT aBTOMATHU3MPOBATh IMPOLIECC KOHTPOJS TNepeMelneHust 0e3 HeoOXOAUMOCTH
HCIIOJIb30BAHUS MPOIYCKOB, CHI)Kasi PUCKU MOTEPU TOKYMEHTOB U HECAHKLIMOHUPOBAHHOTO
nocrtyma [5].

Takum 00pa3oM, HCHOJNB30BaHME HUIArOayMOB WJIM CTBOPOK BOPOT ¢ (QyHKIHEH
pacrio3HaBaHMUs HOMEPOB aBTOMOOMIIEH M uaeHTU(UKaLued ycTpoicts no Wi-Fi sBisercs
aKTyaJbHOH 3a7aueli B KOHTEKCTe COBPEMEHHBIX CUCTEM aBTOMAaTH3aluHu U Oe3omacHocTH. B
CBSI3U C 3TUM, LIEJIBIO TAHHOTO UCCIIEOBAHMS ABIISETCS pa3paboTKa CUCTEMBI IBYyX(aKTOPHON
UICHTU(PHUKAINYA TPAHCTIOPTHOTO CPEACTBA Il ABTOMATHUYECKOTO YIPABJICHUS IIIardayMom
HA MPOITYCKHOM ITyHKTE.

MeTtoasbl nccjieN0BaHUA

Jns waeHTUUKAIUK TOJb30BATEICKUX YCTPOUCTB TocpencTBoM aHammza MAC-
aipecoB, MPEAJIaraeTcs UCIONB30BaTh OCOOCHHOCTH CETEBOTO B3aMMOACHCTBHS KIIMEHTCKUX
YCTPOICTB € TOUKAMH IOCTYIIA.

Kak m3BecTHO, mepemaya JaHHBIX OecrpOBOAHBIMU ycTpoiicTBamu cranpapta IEEE
802.11 ocHOBBIBaETCS HA MCMOAB30BAHUM CHELIMAIBHO OTBEIECHHBIX YACTOTHBIX JUAIMNA30HOB.
OTU Auana3oHbl pa3AeNsalOTCs Ha KaHaNbl, XapaKTePUCTUKHU KOTOPBIX, TAKHE KaK KOJUYECTBO
U IIWPUHA, 3aBUCAT OT nokoyieHus: TexHonorun Wi-Fi [6]. [Ipu nmoucke 6ecripOBOAHBIX ceTeH,
KJIMEHTCKOE YCTPONUCTBO (CMapT(dOH) HA MOCTOSHHOW OCHOBE MOCJENOBATENBHO MOCBHLIAET
IIMPOKOBEIIATENbHBIE Kaapbl mpoOHOoro 3ampoca (Probe Request) B kaxXnblii U3 TOCTYIHBIX
KaHaJIOoB.

B crangapte IEEE 802.11 cTpykTypa npoOHOro xazapa ompenenser GopMaT HaHHBIX,
nepenaBaeMbIx yCTPOHCTBOM Il TOMCKa OecnpoBoaHbIX cerel. B Tabnuue 1 npencrasneHa
cxema npoOHOTO Kaapa ¢ ykazanueM pacrnoniokennss MAC-anpeca ycrpoiictea (MAC-anpec
yCTPOHCTBA MOJIb30BATENS, OTIPABISIIOLIETO 3a1poc).
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MAC-anpec (Media Access Control address) mpencraBnsier coOoil yHUKaNbHbIA 48-
OWTHBIA WAEHTU(UKATOP, HA3HAYAEMBI CETEBOMY VCTPOHCTBY MPOU3BOAWTEIEM W
3aIMChIBAEMBIN B €r0 CETEBOW afanTep, Hanpumep, B Moayiab Wi-Fi cmapTdona. OH cocTout
u3 12 CUMBOJIOB B IIECTHAAIIATEPUIHOM (hOpMATE.

MAC-anpec UCHoNnb3yeTcst IUIsl aapecalliid BHYTPHU JIOKAJbHOW CeTH U O0eCTeunBaeT
CBSA3b MEXIY YCTPOICTBAMM B OJHOM CETE€BOM CETMEHTE, YTO JejlaeT €ro KIHYEeBbIM
3JIEMEHTOM CHCTEMbI UIEHTHU(PHUKAINH.

Tabmma 1. Ctpykrypa kaapa npobHoro 3amnpoca (Probe Request)

Ilone Pazmep Ornucanne
(GatiThl)

Frame Control 2 Tun w montun kanpa, ¢uaru ynpaBieHUs
KaJpOM.

Duration/ID 2 Ilone BpemeHu OXUAaHWS Kaapa WU
UACHTH(UKATOP.

Address 1 6 MAC-anpec Toukm poctyna (OOBIMHO
mmpokosernarenbHbiil FF:FF:FF.FF:FF.FF).

Address 2 6 MAC-anpec yCcTpOICTBA  IOJNB30BATEIS,
OTHPABJISAIOLIETO 3a1IpOC.

Address 3 6 MAC-anpec cereBoro uHTepdeiica TOUKH
noctyna (SSID).

Sequence Control 2 Howmep nocnegosarenbHOCTH Kaapa.

Frame Body ITepemenneiii | UHQOpMaiMOHHBIE 3JEMEHTHI, TaKHE Kak
SSID,noanep:xuBaeMble CKOPOCTH Nepenadu
u napamerps! PHY.

Frame Check Sequence 4 KoHTponpHast cymMma Jansi  NPOBEPKHU
LIeJIOCTHOCTH KaJIpa.

Taxum oOpazom, mpoOHble Kanpse! (Tadauma 1) comepKar KIrOUeBble JaHHbBIE, BKIIOYAs
yHuKandbHbli MAC-anpec ycTpoiicTBa, KOTOPBIM HCHOJB3YyEeTCSl B KadecTBE OCHOBHOIO
unentudukaropa. s cOopa Takux KaapoOB NPUMEHSIOTCS OECHpPOBOIHBIE aNanTephl,
MONJEPKUBAIOIINE PEXUM MOHUTOpUHTa (promiscuous mode). Crenmyer ydecTb, dHTO
KJIMEHTCKOMY YCTPOMCTBY He 00s13aTENIbHO BBIMOJIHATD MOAKIIOYEHHE K Kakoi-mnbdo cetu Wi-
Fi nnst BO3MokHOCTH ero uaeHtudukanun. becnpoBoaHoit afnanTep B pe:KMMe MOHUTOPHUHTA
Oymer monydaTh BCe MPOOHBIE 3ampoChl OT BCEX YCTPOHCTB B pamuyce NEHCTBHS €ro
pUEMOTIEPeIaTIHKA.

Pe3yabTaThl HccaenoBaHust

Ha pucynke 1 mnpencraBneHa CTpyKTypHash cxema JBYX(AKTOPHOH CHUCTEMBI
uaeHTU(QUKAIIMN aBTOMOOUJISL JUIE OTKPBITHS Ijlar0ayma, B KOTOPOH HCHOJB3YIOTCS JBa
METO/la WACHTU(UKALIMH: PACIIO3HABAHNE HOMEPHBIX 3HAKOB M uaeHTHUdHKanus no MAC-
azpecy yCTpOMCTBA.
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PucyHok 1. CTpyKTypHas cXxema CUCTEMbl ABYX(PAKTOPHOW MAEHTU QMU KALUY

B cooTBeTcTBUM C pucyHkom 1, IP-kamepa pukcupyeT n3obpaxeHne HOMEPHOro 3Haka
aBTomMo6mna, npubnmxatweroca K wnarbaymy. M3ob6paxeHne nepepaercqa Ha cepBep 4vepes
MaplwpyTmsaTop (Router), roe cucTtemMa pacno3HaBaHMWA aHanusnpyet HoMEp c
mcnonb3oBaHMem TexHonoruin rnybokoro obyudyeHmsa m OCR (onTuueckoe pacno3HaBaHue
cnmBONOB). Pacno3HaHHbLIN HoMep npoBepsieTcs B 6a3e faHHbIX (Data Base) Ha Hanuuue
paspeweHmns gna goctyna. Ecnm Homep coBnajaeT c 3apermcTpupoBaHHbLIM B 6a3e, wWnarbaym
OTKpblBaeTcs. Ecnnm Homep He pacno3HaH, NpPOM3BOAMTCA AeHTU G UKaumna no MAC-agpecy no
CXeMe, ONMMCaHHON paHee.

Touka poctyna Wi-Fi (AP) cKaHupyeT npoCTpaHCTBO B 30He AelNCTBUA CceTH,
nepexBaTbiBafg NPOOGHbIe 3aNpoCbl M M3BNeKas M3 HUX JaHHble 0 M AC-agpecax ycTponcTs
(cmapToHbl BOAauTenel). Cucrtema HacTpaumBaeTca TakumM ob6pa3om, 4T0obObl peruvcrpauus
M AC-apgpecoB BbiNnoAHANacb TONbKO Npu onpegeneHHom ypoBHe RSSI (Received Signal
Strength Indicator). RSSI| 370 noka3aTenb YPOBHA MPUHUMAEMOro CurHana B 6eCNpPoOBOAHDbIX
ceTax Wi-Fi [9]. OH oTpaXaeT MOUWHOCTb CMrHana, NOAy4YaemMoro YCTPOMCTBOM OT TOYKMU
pgoctyna (mam Hao6opoT).

MHpopmaymnio 06 ypoBHe RSSI B gbM TakXe MOXHO W3BAeYb M3 Npo6HOro kKagpa oT
ycTpovcTBa nons3osatens. Hanpumep, -30 gBbM - O4YeHb CUANbHbLIA curHan, a =90 abmM - ouyeHb
cnabbiii. Mo aToOMy napaMeTpy MOXHO CYAUTb 06 yAaneHHOCTM yCTpoOCTBa OT TOUKM gocTyna,
a, cnepoBaTeNlbHO, WrHOpupoBaTb BCe NPOGHbLIE 3anpocbl OT 6ecnpoBOfHbIX YCTPOMNCTB,
HaxXxOo4AWMXCA Ha 3HAYUTENbHOM YyAaneHWM OT NMPONYCKHOro NyHkTa. [laHHaa 0COGEHHOCTb
paboTbl CUCTEMbI UNNKCTPUPYETCHA Ha PUCYHKE 1 NpuM NOMOLWM BEPTUKANbHOW NMYHKTUPHOMN
NNHUN.

TakXxe B CuUCTeMe npejycmatpuBaeTcd MUrHopuposaHume no M AC-agpecy npo6HBIX
3anpocoB OT YCTPOWCTB COTPYAHWMKOB NPONYCKHOrN0O NYyHKTa WAW NpoO4Yero mnepcoHana, He
OTHOCALW Eroca K BOAUTENAM TPAHCMNOPTHbLIX CPEACTB.

Takum o6pa3om, ¢ yyeTrom 0603HauYeHHbIX 0cobeHHOCTel, nonyyeHHble M AC-agpeca
nposepsAtoTcA B 6ase gaHHbIX. Echm M AC-agpec ycTpolicTBa 3apermMctpupoBaH B CUCTeME,
wnar6aym oTkpbiBaeTca. Ecnu M AC-agpec He HaligeH B 6a3e, foctyn 6nokupyeTtcs.

Aunckyccns

B pe3ynbTatTe, aBTOMaTM4yeckas CUCTeMbl KOHTPONA AOoCTyna uMcnonb3yeT ABa MeTofa
OLHOBPEMEHHO AN NMOBbIWEHNA TOYHOCTU N 6€30MACHOCTHK:

- eciM HOMEepHOW 3HaK coBMmajaeT C 3aperncrtpupoBaHHbIM B 6ase, wnar6aym
OTKpblBaeTCs fAaxe Npu OoTCYTCTBUMK 3aperucrtpmposaHHoro M AC-agpeca;
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— eciiu MAC-aapec uaeHTuduimpoBaH, HO HOMEPHOW 3HAK He PacloO3HaH, Hnuiardéaym
TaK)K€ OTKPbIBAETCSI.

AJNBTepHATUBHBIE  BAapUAaHTbl  (YHKIMOHWPOBAHUS  TpenjiaraeModl  CHUCTEMBI
MOJpa3yMeBalOT  MpEeAOoCTaBlIeHHEe  JOCTyna  TOJbKO  MPU  COBMAJAEHUH  JBYX
UICHTU(QUKAIMOHHBIX KPUTEPUEB C 3amucsiMu B 0Oase nmaHHBIX. B 3TOM ciydae Ha
KOHTPOJHPYEMYIO TEPPUTOPUI0 HA CBOEM AaBTOMOOMJIE CMOXKET IIOMacThb TOJBKO
ONpPEAEICHHBIN YEJIOBEK.

s pabotel cuctembl 0a3a manHbix MAC-anmpecoB MoxeT (GpopMUpPOBATHCS 3apaHee
MyTEM UX PETUCTPALIUH OT MOJIB30BATENIECH, JOCTYI I KOTOPBIX OYAET MPeayCMOTPEH.

Taxoke MOkeT OBITh pean30BaH APYTo CLEHAPUil, KOrna n3Ha4aabHO naHabie 00 MAC-
azpecax HEW3BECTHBI. B 3TOM cilydae Ha HavyalbHOM dTame Tpedyercs NpoM3BeCTH cOOp
JAHHBIX TIyTeM BBIOJIHEHUS aCCOLMALUI HOMEPOB HACHTU(PULHMPYEMBIX aBTOMOOHIIEH U
peructpupyembix B naHHbii MomeHT MAC-aapecos. IlosTanHas nponenypa accouuanuu ¢
NPUMEHEHHEM MHCTPYMEHTOB MAIIMHHOTO OOYYEeHHs MO3BOJUT CONOCTABHTH aBTOMOOWIIb U
MOOHJIBHOE YCTPOHCTBO BOJUTEIIS.

Jna  obecneueHnst KOH(PUOSHUIMATBHOCTH [AHHBIX B CHCTEME IPENIOJaraeTcs
NPUMEHEHHE METOOB aHOHUMH3AIUY 1 MU(POBAHMS, KOTOPbIE 3AIIUIIAI0T HHPOPMALIUIO O
nonb3oBaressix [7], [8]. AHOHMMH3ALMS MAHHBIX YAAISIET WIM H3MEHSET MEePCOHATBHO
UACHTUPUIUPYEMYIO HH(OPMAIMIO, [elass HEBO3MOXKHBIM OINpeneeHue JHYHOCTH IO
ocraBmmMcst maHHbIM. [lludpoBanmne mnpeoOpasyer naHHble B 3ammdpoBaHHbI (opmar,
IpeaoTBpaliasi HECAHKLIMOHUPOBAHHBIN JOCTYII.

3akmouenue

IlpennokeHHass cucTema yIpaBjIeHHUsl JOCTYIIOM OIHpaeTcs Ha JBa HE3aBUCHMBIX
¢bakTopa uaeHTU(UKALMH. HOMEPHOH 3HaK aBTOMOOMIS W yHuUKanbHblE MAC-anpec
YCTPOMCTBA BOAUTES.

OpHUM U3 KIIIOUEBBIX MPEUMYILECTB TaKOW CUCTEMBI SIBJIIETCS €€ BbICOKAsk TOYHOCTD U
CKOpOCTh padoThl. JIByx(akTopHas MpoBepKa 3HAYUTENBHO CHUXKAET BEPOSITHOCTH OLIMOOK,
BBbI3BaHHBIX KaK TEXHUYECKHUMH, TaK U BHEIIHUMU (akropamu. Hanmpumep, riioxast BUIUMOCTb
HOMEpPHOIO 3Haka H3-3a IOTOJHBIX YCJIOBUH WM MEXaHUYECKHX IOBPEXIEHUN
KOMIIEHCUpYyeTCsl uAeHTHU(UKanue ycrpoiicta Boautens no ero MAC-ampecy. Takoit
MOJAXOJ HCKJIKOYAaeT PUCK JOCTylla HEaBTOPU30BAHHBIX TPAHCIOPTHBIX CPEACTB W
o0ecrieunBaeT BBICOKYIO HaAeKHOCTb. Kpome Toro, aBroMaTH3alsl Iporecca MpOImycKa
yCTpaHseT 3a1epKKH, CBSI3aHHbIE C YHAaCTHEM MEPCOHANA, TaK Kak JJIsl 3aperuCTPUpPOBaHHbIX
aBTOMOOMJIEH I1ar6ayM OTKPBIBAETCS MIHOBEHHO.

I'nbkocTh 1 MacIITAONPYEMOCTb CHCTEMBI TAK)KE UTPAIOT BAXKHYIO pouib. basa naHHBIX ¢
paspeménapiMu HoMepamMu 1 MAC-agpecamu MOXKeT OBITh ONMEPAaTUBHO OOHOBJIEHA, HTO
MO3BOJISIET OBICTPO aANTHPOBATH CUCTEMY K N3MEHEHHSIM, HAIIpUMeEp, IPU A00aBIEHUH HOBBIX
MOJIb30BaTeNel MM TPAaHCHOPTHBIX CPEACTB. B cilyyae MONBITOK HECAaHKLIMOHUPOBAHHOTO
JOCTyIIa CUCTEMA HE TOJIbKO 3aMpeIlaeT Bbe3 Ha TEPPUTOPHIO, HO M PUKCUPYET COOBITHE, YTO
MIOMOTAET yJIYUYIIUTh KOHTPOJIb 32 OE30MACHOCTBIO U AHATTM3UPOBATH BO3MOXKHBIE YTPO3bI.

WHTerpanus pacrosHaBaHUs HOMEPHBIX 3HAKOB U Wi-Fi TexHOJOrHiA CO31aET MPOYHBIH
(byHOaMEHT IJIs1 COBPEMEHHBIX CHCTEM ympaBieHus aoctynoM. CodeTraHHe TEXHOJOTHH
HCKYCCTBEHHOI'O UHTEJUIEKTA, KOMIIbIOTEPHOI'O 3pE€HUS U CETEBbIX PELIEHUIN OTKPbIBAET HOBbIE
TOPHU30HTBI I CO3MAaHUS HMHTEJJIEKTYAJIbHBIX CHCTEM O€30MaCHOCTH, COOTBETCTBYIOLIHX
TpeOOBaHUSIM COBPEMEHHOTO MHPA.
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DEVELOPMENT OF A CLASSIFICATION MODEL FOR UAVS AND BIRDS
BASED ON THE YOLOV9 NEURAL NETWORK TO IMPROVE ANTI-DRONE
SYSTEMS
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Abstract

The article presents the materials of the development of a model for classification and recognition of UAVs
and birds based on the neural network of the YOLOvY architecture in the optoelectronic channels of Anti-drone
systems. To train the neural network, a dataset was prepared in the form of annotated images of UAVs and birds.
The total number, taking into account augmentation, was 5265 images. The authors implemented training,
verification and testing of neural networks in the Windows 11 operating system, in the Python 3.10.8 runtime
environment and the Pycharm 2024 development environment. The training process was carried out on the basis
of the AD103 graphics processor of the NVIDIA GeForce RTX 4080 video card with support for CUDA Toolkit
12.1. As a result of training the neural network, the following metrics were obtained: mAP50-95: 0.59; mAPS50:
0.95; Recall: 0.89; Precision: 0.95. According to these indicators, the trained model outperforms the UAV and
bird recognition and classification models trained on the basis of YOLOv2, YOLOv4, YOLOv5, YOLOv7 and
YOLOX. The inference results on two videos with DJI Inspire 2 and DJI Mini 3 UAV flights showed FPS values
of 131 and 119, respectively. It was found that, due to the obtained accuracy and FPS metrics, the trained YOLOV9
model can be used as a module for recognizing and classifying UAVs and birds in real time in the optoelectronic
surveillance channels of Anti-drone systems.

Keywords: anti-drone, sensor fusion, deep learning, drones, YOLO, neural networks.

AHTHJIPOH )KYHUEJEPII )KETLIIIPY YIIIH YOLOV9 HEHPOHJIBIK JKEJICI
HETI3IHAE ¥Y¥A MEH K¥CTAPAbI )XIKTEY MOJEJIIH 93IPJIEY
Annanbexos AE.1", Cementok B.B.!, TIpoceakos A.B.!

*«Manaw Kosvibaes amvinoassr Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponasn, Kazaxcman

“Xam-xabap ywin asmop: alibekadilbek93(@mail.ru

Amnjarna

Maxkamana ~ AHTHIPOH  JKYHENCPIHIH  ONTHKANBIK-3ICKTPOHABIK  apHamapeiHaa  YOLOvV9
APXUTCKTYPACHIHBIH HEHPOHIBIK sKemici Herizinae ¥AA MEH KycTapabl >KIKTECY >KOHE TaHy MOJCIIH d3ipiey
OolibIHIIA MaTepHAaIIap YCHHBIIFAH. HeHPOHIBIK YKeliHl OKBITY VIIiH ¥ AA MCH KYCTap/blH aHHOTALMSUIAHFAH
CyperTepi TYPIHAC ACPCKTCP SKHHAFHI JAHBIHAAMABL TOJNBIKTHIPYIApAsl KOCKAHIA MKAMIMBI CAaHBI 5265 CyperTi
Kypazxbl. HeHpOHIBIK KemIepai OKBITY, TERCepy kone Tectiney Windows 11 omepaumsnslx sxkyHecinae, Python
3.10.8 arkapy opraceiHza xdHE Pycharm 2024 azipney opraceiHma. CUDA Toolkit 12.1 konmaysr 6ap NVIDIA
GeForce RTX 4080 oeiiae xapracsiHbH AD103 rpadukaiblK MPoneccopsl HETI3iHAC OKBITY MPOLESCCi KY3ETe
aceIprUIIbl. HeHpPOHIBIK JKCTiHI OKBITY HOTIDKCCIHAC Keyeci MeTpukanap amsiHasl mAPS50-95: 0,59; mAPSO0:
0,95; Recall: 0,89; Precision: 0,95. By kepceTkimrepae okeIrbuiFan Mmoaeas YOLOv2, YOLOv4, YOLOVS,
YOLOV7 sxore YOLOX HycKanapbiHIAa OKBITBIIFAH ¥ AA MEH KYCTap/sl TAaHY JKOHE KIKTEY YITLICPiHEH achll
tyceai. DJI Inspire 2 >xone DJI Mini 3 ¥AA exi OeiHeciH mibiFapy HoTHKenepi corikecinme 131 sxone 119 FPS
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MOHJCpiH KepceTTi. AmbiHFaH monaik meH FPS kepcerkimrepiHin apkacsHzaa viperinrer YOLOVY monenin
AHTHAPOH KYHENCPiHIH ONTHKAIBIK-JICKTPOHABIK OAKpLIAY apPHANAPBIHAA HAKTHI YAKBIT PeKMiHAE ¥ AA MeH
KycTapZAbl TAHy >KOHE JKIKTSY MOy PETiHAC MaWaanaHyFa OONaThIHbI AHBIKTAJIIBL.

Kinr ce3nep: antuapoH, JaTuuKTepdi Oipiry, TepeH OKbITY, ApoHAap, Y OLO, HCHPOHABIK JKEIiIep.

PA3PABOTKA MOJEJIN KJJACCU®UKALVN BIIVIA U IITULl HA OCHOBE
HEWPOCETH YOLOVY JIJISI COBEPHIEHCTBOBAHUSA AHTHJAPOH CACTEM
Annanbexos AE.1", Cementok B.B.!, TIpoceakos A.B.!

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kozvibaesay
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu: alibekadilbek93@mail.ru

AHHOTATIAS

B crarpee mpeacTaBicHBI MATCPHATIBI Pa3pabOTKH MOACTH Kiaccu(purkaunu u pacmosHaBanug BITJTA u
IITHI[ HA OCHOBE HEHPOHHOI ceTH apxUTeKTypbl Y OLOVY B ONTHKO-3JEKTPOHHBIX KAHATAX CHCTEM AHTHIPOH.
Jst oOyueHuST HEHPOHHOH ceTH OB MOATOTOBJICH HA0OP TAHHBIX B BU/IC AaHHOTHPOBAHHBIX H300pakeHmit BITJTA
u rrun. Od1mee KOIMYECTBO, C YUETOM JOTIOIHEHHS, COCTABHIIO 5265 m3o00paxkennid. O0yucHue, Bepu()uKauus u
TECTHPOBAHUC HCHPOHHBIX CCTCH OCYMICCTBIAIUCH B onepannoHHOM cructeme Windows 11, B cpee HCTIOTHCHHSA
Python 3.10.8 u cpeae pazpaborku Pycharm 2024. ITpouecc 00yueHHsI OCYIIECTBILIICS HA 0ase rpaduieckoro
mpoueccopa AD103 suaeoxaprsr NVIDIA GeForce RTX 4080 ¢ moanepxkoit CUDA Toolkit 12.1. B pesymsraTe
00yUcHIA HCHPOHHOH CETH OBLIM TOIYICHBI Clieayromue MeTpuku: mAP50-95: 0,59; mAP50: 0,95; Recall: 0,89;
Precision: 0,95. Ilo 3tuM mokasaremsM oOOyUYCHHAS MOJETh IPEBOCXOAWT MOJCIH PACTIO3HABAHHS H
xmaccuuranun BITJTA w nrun, o6y4ueHHBIe HA 0cHOBE YOLOV2, YOLOv4, YOLOVS, YOLOvV7 u YOLOX.
Pesyaprarst BeiBoAa Ha aAByX Buaco ¢ moyieramMu BITJIA DJI Inspire 2 u DJI Mini 3 mokazanu 3uaucHus FPS 131
u 119 cooTBercTBCHHO. BBHITO yCTaHOBICHO, |YTO OMaromaps MOJYYCHHBIM TOKAa3aTeaaM TOYHOCTH u FPS
oOyueHHast Momenb YOLOV9 moker ObITh HCNONB30BAaHA B KAYECTBE MOIYS I PACIO3HABAHUS H
xmaccuuranun BIUTA u nTHn B peaTbHOM BPSMCHH B ONTHKO-3JICKTPOHHBIX KAHATAX HAOIFOICHHUS CHCTCM
AHTHAPOH.

KiioueBbie cJ1oBa: aHTHAPOH, CIMHAC JATIUKOB, TIyOoKoe 00yueHue, 1poHblL, Y OLO, HEeHpOHHBIC CETH.

Introduction

Currently, Anti-drone systems are actively used to solve problems of detection,
classification and neutralization of UAVs (drones). Such a need is due to the growing number
of incidents of using these devices for criminal purposes. Examples include violation of airport
airspace, espionage, mass attacks on critical facilities for military purposes, delivery of
prohibited items, and organization of failures in security systems. In this regard, the
development of new methods for combating UAVs and the improvement of existing
technologies for detection, classification and elimination of UAVs is relevant. As a result of
the literature review of the Scopus and Web of Science databases, optoelectronic, acoustic,
radio frequency, radar and combined (Sensor Fusion) methods are used to detect and classify
UAVs, represented by the corresponding software and hardware solutions. Optoelectronic
systems use cameras [1], laser sensors [2], thermal imagers [3] to accurately detect and track
UAVs, but their effectiveness may be reduced in low visibility and lighting conditions. Radar
systems [4, 5], on the other hand, operate based on radio waves and are capable of detecting
objects in all weather conditions and at any time of day, although their accuracy in recognizing
small objects may be limited. Radio frequency systems (RF based) [6, 7] detect UAV control
and communication signals, which allows them to be detected even in the absence of visual
contact, but they rely on the presence of radio signals and may encounter interference. Acoustic
systems [8, 9] use microphones to detect sounds emitted by UAVs, which makes them useful
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in low visibility conditions, but their range and sensitivity may be limited by environmental
noise. To improve detection accuracy and reliability, sensor fusion technology [10—12] is often
used, which combines the data stream from different sensors. This allows for higher accuracy
and reliability, although integration and data processing may be complex. This technology is
implemented in modern Anti-drone systems, such as Elbit Systems ReDrone [13],
DedroneRapidResponse [14] and others.

Accurate recognition and classification of UAVs relative to other objects is provided by
the software component of the Anti-drone systems - artificial intelligence, which is represented
by machine learning (ML) and deep leaning (DL) algorithms. In the optoelectronic channels of
the Sensor Fusion systems, which are considered indispensable due to the accuracy of providing
visual data, computer vision algorithms of the YOLO architecture are implemented. This
algorithm, along with Faster R-CNN, SSD, RetinaNet and EfficientDet, is used as a visual
detector of objects in real time. Due to key features such as single-stage processing, dividing
images into a grid, joint prediction of different classes, high accuracy and speed, YOLO is more
effective in solving problems of recognition and classification of objects, including UAVs. The
authors [15—18] used various YOLO models to train neural networks on user datasets in the
form of images of UAVs of different types, birds, etc. In [15], the authors trained the YOLOv4
model to recognize UAV's and birds, achieving the following average accuracy rates: mAP50
— 74.36%:; precision — 0.95; Recall — 0.68; F1 — 0.79.

When tested on videos of two types of UAVs, DJI Phantom III and DJI Mavic Pro, the
trained model achieved 20.5 and 19 FPS (frames per second), respectively, on inference. In
[16], the authors used an earlier YOLOvV2 model and achieved an mAPS0 of 74.97%. The
YOLOvVS model from [17] outperformed the previous model [16] by 15.4%. Higher-
performance models of the YOLO architecture, such as YOLOX, YOLOv7, YOLOVS, are
studied in [18]. YOLOVS8 is a more advanced version of the previous models, thanks to new
features and improvements implemented by the developers of Ultralytics. The new backbone
network, anchorless detection head, and loss function contributed to high-quality training of
the model with an mAP50 of 95.3%. The accuracy of UAV recognition and classification,
which are characterized by the mAP50, mAP50-95, Precision and Recall metrics, are limited
by the loss of information in successive layers of deep neural networks. This problem can be
solved by implementing programmable gradient information (PGI) and the architecture of
efficient layer aggregation network (GELAN).

In order to improve the model for recognizing and classifying UAVs in optoelectronic
detection channels of Anti-drone systems by increasing the accuracy indicators, the following
objectives must be completed within the framework of this study:

— Prepare a dataset of UAV and bird images for training the experimental YOLOvV9
neural network model;

— Train the YOLOV9 neural network model to determine the accuracy indicators;

— Test the model on inference to determine FPS.

The results obtained allow us to draw a conclusion about the effectiveness of using the
YOLOV9 neural network model for recognizing and classifying UAVs and birds.

Research methods

The training of the neural network model for UAV and bird classification will be based
on the pre-trained YOLOV9 algorithm. This algorithm overcomes the shortcomings of methods
for overcoming information loss, such as reversible architectures, masking modeling, and the
concept of deep supervision, by implementing PGI. PGI (Fig 1) is based on gradient generation
using an auxiliary reversible branch, which allows avoiding loss at semantic levels without
additional computational costs.
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Figure 1. PG Architecture diagram

The main structural components of PGI, in addition to the above-mentioned auxiliary
reversible branch, are the main branch and multi-level auxiliary information. The main branch
is used to organize logical inference, and multi-level auxiliary information solves the problems
of error accumulation due to deep observation, which is essential for training lightweight
models ofthe YOLOV9 architecture. The presence of GELAN inthe YOLOV9 neural network
ensures the creation of multi-scale feature maps for class prediction, optimization of
parameters, computational complexity, accuracy and inference speed. This advantage is due to
the combination of two neural network architectures CSPNet and ELAN, which provide
gradient path planning. This solution allows users to update computing units for any logical
output devices without significant performance losses.

To train the YOLOV9 model on custom datasets, the following steps mustbe completed:

- Prepare a dataset ofimages fortwo classes (UAVs and birds);

- Annotate classification objects in each image;

- Data augmentation;

- Distribute the dataset into three parts for training, validation, and testing;

- Export data for training in a special design environment;

- Select hyperparameters and start training.

To successfully train the neural network model, it is necessary to prepare a dataset for
two classes of objects that will meet the criteria of data diversity (a variety of UAV and bird
images representing different lighting conditions, weather <conditions, angles and
backgrounds), class balance, high image quality, image normalization to one size (e.g. 416 x
416; 640 x 640). Images for a custom dataset can be found in open sources such as Roboflow,
Kaggle, Ultralytics, GitHub, and also use custom data (photos, videos) of UAV and bird flights.
Annotation is a markup of images with special bounded boxes. This frame is defined by the
coordinates of the upper left corner and lower right corner or the center coordinates and
dimensions (width and height). For each image, an annotation file is created that contains
information about the objects in the image. The format of the annotation file can be different,
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but usually YOLO uses atext format, where the class ofthe object and the coordinates of the
bounding box are indicated for each object. For YOLOV9, information on annotated objects is
stored in a separate “.txt” file. Roboflow.com is used as a service for loading, storing,
processing and annotating (Fig 2) class objects. Augmentation technology is used to increase
the variability and quantity of data. Thistechnology is atechnique for artificially increasing the
size and diversity of a data set by applying various transformations to the original data. This
technique is widely used in machine learning, especially in computer vision, to improve the
quality of models and prevent overfitting.

Figure 2. Annotating objects in Roboflow: a) UAVs; b) birds

In the case of images, augmentation involves applying various transformations.
Geometrical transformations include rotating an image by arandom angle, changing its scale,
shifting it horizontally or vertically, flipping it horizontally or vertically, as well asbending and
distorting it. Color transformations involve adjusting the brightness, changing the contrast,
saturation, and color hues of an image. Also, various types of noise can be added to an image,
blurring can be applied, or the image can be randomly cropped and resized back to its original
proportions. In addition to these methods, there are other techniques such as excluding random
square areas from an image (cutout) and mixing two images and their labels to create a new
sample (mixup). Using data augmentation helps models become more robust to various types
of distortions, which ultimately improves their ability to generalize to new data and leads to
better performance on real data. Using this technology and the Roboflow interface, the
Grayscale and Blur augmentation methods were applied. In addition to training, the model
undergoes validation and testing stages, in connection with which the data set is distributed in
percentage terms of82/13/6 (training, validation and testing, respectively). A special annotation
format YOLOV9 was selected to exportthe dataset to the neural network training project.

The training, verification, and testing of neural networks were implemented in the
Windows 11 operating system, in the Python 3.10.8 runtime, and the Pycharm 2024
development environment. The training process was carried out on the AD103 GPU of the
NVIDIA GeForce RTX 4080 video card with support for CUDA Toolkit 12.1. The program
code was written and edited using the Ultralytics YOLOv8 framework, which contains
YOLOVY neural network models pre-trained on the COCO dataset. Among the five YOLOV9
models (YOLOvV9t, YOLOvV9s, YOLOvVI9mM, YOLOv9c, YOLOVvV9e), YOLOVI9c was selected
for the experiment. This model was pre-trained on the COCO dataset with the following
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parameters: mAP50-95 - 0.53; mAP50 - 0.702; params (number of parameters) - 25.5 m
(millions); FLOPs - 102.8. The following hyperparameters are set to train the neural network
on the custom dataset: number ofepochs: 100; batch size: 16; learning rate: 0.001; momentum:
0.9; weight decay: 0.0005 and image size: 640. The trained YOLOvV9c model has a “best.pt”
file size of 88 MB. The neural network was tested on inference using two test videos with DJI
Inspire 2 and DJI Mini 2 UAV flights.
Results
1. Results of preparing a dataset for training the YOLOV9c neural network
Fig. 3 shows the interface ofthe prepared dataset in the Roboflow.com service.

5265 Total Images

Dataset Split

Figure 3. UAV and bird dataset prepared by Roboflow.com
The prepared dataset was used to train the neural network ofthe YOLOvV9c architecture.

2. Results of training the YOLOV9c neural network on a custom dataset
Fig. 4 a-d shows the metrics of the training results of the YOLOvV9c neural network
model.

Figure 4. Metrics of the results of training the YOLOvV9c neural network for 100 epochs
(Ox-axis): a- Precision; b - Recall; c- mAP50; d- mAP50-95

The trained model was tested on inference using two videos to determine the average
Latency (or FPS) value.
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3. Inference test results
Fig. 5 a, b show frames of inference of the trained YOLOvV9c neural network model on
two videos with the flight of DJI Inspire 2 and DJI Mini 3, respectively.

drone 0.88

Figure 5. Frames from the inference ofthe trained YOLOvV9c model: a) frame from the video
ofthe DJI Inspire 2 flight; b) frame from the flight ofthe DJI Mini 3

The inference results are used to estimate the average FPS presented in Section 4
Discussion.

Discussion

To train the YOLOvV9c neural network, a dataset of 5265 annotated images (Fig 3) was
prepared in the Roboflow.com service. O fthis set, 4296 images (82% ) are intended for training,
667 images (13%) for validation, 302 files (6% ) for testing.

As aresult of training, the following maximum metric values were obtained (Fig 4 a-d):

- mAP50-95: 0.59;

- mAP50: 0.95;

- Recall: 0.89;

- Precision: 0.95.

The obtained mAP50 values exceed the accuracy of the trained model from [15, 16] by
20%; [17] by 4.6%. The YOLOvV9s model corresponds to the trained YOLOV8 neural network
presented in [18] in this indicator. Thus, the YOLOvV9 architecture neural network models,
along with YOLOVvV8, are able to improve the accuracy of recognition and classification of
UAVs and birds through optoelectronic surveillance cameras. As a result of inference testing,
the average Latency value for the firstvideo was 7.6 ms and 8.4 ms for the second video. These
indicators depend on the GPU characteristics and for less productive computing devices, it is
recommended to use lighter versions such as YOLOv9t, YOLOvV9s and YOLOv9m. The
obtained Latency values prove the efficiency ofusing YOLOV9 as a basic software component
for recognizing and classifying UAVs in optoelectronic surveillance channels of Anti-drone
systems.

Conclusion

1) As part of the study of the possibility of using the YOLOV9 neural network to
recognize and classify UAVs and birds using the Roboflow.com service, a dataset of 5265
annotated images was prepared.

2) Based on the AD103 graphics processor of the NVIDIA GeForce RTX 4080 video
card with support for CUDA Toolkit 12.1, the YOLOVvV9c neural network was trained and
metrics were obtained demonstrating a relatively high accuracy ofUAV and bird classification
in comparison with previous models ofthe YOLO architecture.
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3) As a result of testing the trained YOLOv9c neural network on inference, average FPS
values of 131 and 119 were obtained, which, along with high accuracy, proves the possibility
of using this model as a module for recognizing and classifying UAVs and birds in real time in
the optoelectronic surveillance channels of Anti-drone systems.

4) The results of this study will be useful to developers of Anti-drone systems.
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Abstract

The implementation of Agile frameworks in banking software development has gained momentum in
recent years, driven by the need for flexibility, faster delivery, and greater responsiveness to change. This paper
presents a case study of Smart Solution (hereafter referred to as Smart), a Canadian banking software provider,
and explores the practical application of Scrum, Kanban, and Scrumban methodologies within a regulated financial
environment. Through an analysis of internal practices, team structure, tooling, and project types, the study
examines how Agile principles have been adapted to meet compliance standards, maintain predictable release
cycles, and balance multiple parallel workstreams. Challenges encountered include tool misalignment,
inconsistent sprint focus, and the limitations of Scrum for maintenance work. Findings suggest that Scrumban
offers a viable hybrid solution, combining structured planning with continuous flow. The paper concludes with
recommendations for implementing Agile in the banking domain and proposes several hypotheses for future
research.

Keywords: Agile, Scrum, Kanban, Scrumban, Banking Software, Fintech, Compliance, Software
Development, Case Study.

BAHKTBIK BATJAPJIAMAJIBIK KAMTAMACHBI3 ETYJE AGILE
IAICTEMEJIEPIH EHT'I3Y: SMART SOLUTION KOMITAHUSCBIHBIH
MBICAJIBIHA HETT3JAEJITEH TAJIIAY
Kyaunkosa E.B.!"

Smart Solution, Aepopa, Onmapuo, Kanaoa
*Xam-xabap ywin asmop: ekulikova@smartsolution.com

Anjarna

Conrbl KpIIZApHI OAHKTHIK OarJapiaManblk  KaMTaMackl3 €TyAl a3ipiey camaceiHga —Agile-
(hpCHMBOPKTEPAl CHTi3Yy aHTAPABIKTaH KAPKBIH aiabl. Bym ypaic MKEMIimiKKe, IICIMMACPIL KEACT KCTKI3YTC
JKOHE ©3TepPICTePre KeACT OCHIMOCIYTEe ACTCH CYPAHBICTHIH ApTYBIMEH TyCiHAipineai. Ocsl Makamaga KanagaHeH
OaHk canmacerHa apHaigFaH IT-memiMaep skeTkizymici — Smart Solution (Oymax opi — Smart) KOMIAHHACHIHBIH
MblcansiHAa Scrum, Kanban sxoHe Scrumban omicTeMenepiH pPETTEICTIH KapKbUIBIK OPTaza KOJIAAHYAbIH
TOXRIPUOETIK KbIPIAPhI KAPaCTHIPbIIaAbL. ki mpomecTep, KOMaHIA KYPhUIBIMBI, KOJIAHBUIATHIH Kypanaap KoHe
sk00amapasIH TypIiepi OOHBIHINA KYPTi3iireH Tanaay HeriziHae Agile KaFmaaTTapbIHBIH COMKECTIK TaJanTapbiH
OPBIHZAY, IIBFAPBUIBIM IUKIIAPBIHBIH O0JDKAMIBUIBIFEIH CAKTAY KOHE OlpHEINE MapauieIb ;KyMBIC aFbIHIAPBIH
THIMAL YHIeCTipy VIOIH Kamad OeHiMmaenrcHi capamaHanbl. TyBIHZAFaH HETI3TI KHBIHIBIKTAD KaTapblHA
KYpaamapablH COHKEC KEIMEYi, CIPHHTTEPACTI (DOKYC TYPAKCHI3ABIFBI KOHC TCXHHKAJBIK KOJAAY SKYMBICTAPHI
YIIH Scrum OFiCiHIH MICKTCYJCPl JKATAABl. 3CPTTCY HOTIDKENCPI Scrumban omiCTEMECiHIH KYpBUTBIMIAFAH
JKOCHIApJIay Abl Y34IKCI3 aFbIMMEH YHJICCTIPETIH THIMAI THOPHUATIK mermmiM 00J1a anaThIHbIH Kepcereai. Makamasa
6ask camaceiHma Agile omicTepiH eHrizy OoifbIHIIA YCBHIHBICTAp Oepimim, OOJamIaK 3epTTEyJiepre apHaIFaH
OipHemIe THIOTE3a YCHIHBLIAIEL.

Kinr ce3mep: Agile, Scrum, Kanban, Scrumban, GaHKTBIK OaFmapiaMaibIK KaMTaMacChl3 CTy, (PHHTEX,
COMKECTIK, OaFAapIaMalTbIK JKACAKTaMa 93ipiey, KCHCTIK Tamaay.
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METOJOJ0I'usA AGILE B BAHKOBCKOM ITPOI'PAMMHOM OBECIIEYEHUMN:
AHAJIN3 BHEJAPEHUS HA TIPUMEPE KOMIIAHUHN SMART SOLUTION
Kyauxosa E.B.!"

Smart Solution, Aepopa, Onmapuo, Kanaoa
*Aemop ons koppecnondenyuu: ekulikova@smartsolution.com

AHHOTATIHS

B mocrenmame rtoasl BHeApeHHE (peiiMBopkoB Agile B pa3paboTKy OaHKOBCKOTO IPOTPAMMHOTO
oOecrieuyeHHsT 3HAYUTCIFHO AKTUBH3HPOBAJIOCH, UTO OOYCIOBJICHO HEOOXOAMMOCTHIO IOBBIICHHUS THOKOCTH,
YCKOPCHI MOCTABKHA peH.IGHI/Iﬁ U IIOBBIICHHUA AJANITHBHOCTH K H3MCHCHHSIM. B HaCTO}IH.[eI\/II CTarbC NMPCACTABIICH
keric Smart Solution (mamee — Smart), KAHAICKOTO MOCTABIMMKA OAaHKOBCKHX MT-peimcHmiA, ¢ aKOCHTOM Ha
MPAKTHICCKOS MPUMCHEHHE MeTomooruii Scrum, Kanban u Scrumban B yCI0BHAX HOPMATHBHO PETYIHPYCMOT
(¢uHAHCOBOM cpenpl. Ha oCHOBe aHanmM3a BHYTPCHHHX HPOLECCOB, CTPYKTYPHI KOMAHABL, HCIOJb3YCMBIX
HHCTPYMCHTOB M THIIOB IPOSKTOB PACCMOTPEHO, KAaKUM 00pa3oM HpHHIMIEI Agile ObIIM amanTHPOBAHBI I
cOOMmoAeHI TPEOOBAHUH COOTBETCTBHS, O0CCIICUCHMS ITPEACKA3YEMOCTH PEIH30B M 3P(PEKTHBHOTO YIIPABICHH
napauIiCIbHbIMHA MMOTOKAMH 3314, Cpe/:m BBIIBJICHHBIX r[po6neM — HCCOOTBECTCTBHC HHCTPYMCHTOB, OTCYTCTBHC
yCTOIuMBOTO (POKyCa B CIIPHHTAX M OTPAHHUYCHI SCIUM IPH BBHIMOJIHCHHH 33/1a4 TEXHHYCCKON IMOMICPIKKH.
[Nomy4eHHBIE pPE3yIBTATHl CBUACTEIBCTBYIOT O TOM, 4YTO Scrumban mpeacraBiier coOoH >KH3HECIIOCOOHYIO
THOPHIHYIO MOJEIb, COUCTAIOINYIO CTPYKTYPHPOBAHHOE IIAHHPOBAHHE C THOKOCTBE) HEMPEPBIBHOTO MOTOKA. B
3aBEpIICHUC MPEICTABICHBI PEKOMCHAAIMH N0 NpUMEHEHHIO Agile B OaHKOBCKOH cepe u chopMyIHpoBaHbI
THITOTC3BI A7 I[aﬂ]:HefIH.IHX HCCJIGI[OBaHHfI.

Kmouernie ciaoBa:; Agile, Scrum, Kanban, Scrumban, 6aHK0BCKOE mporpaMMHOS 00ecTictucHNE, (PHHTEX,
COOTBCTCTBHE TPeOOBaHIIM, pa3zpadoTka [10, kelic-ctanm.

1. Introduction

In today’s fast-evolving landscape of digital innovation and Al integration, the need for
adaptable, collaborative, and responsive software development in banking is more critical than
ever. Technologies like generative Al, predictive analytics, and intelligent automation are
reshaping customer expectations and operational possibilities across the financial sector [9].
Implementing a well-structured Agile approach not only accelerates delivery but also provides
the frameworks and discipline necessary to safely and effectively adopt Al-driven tools and
features. This aligns with foundational Agile principles emphasizing adaptive delivery and
iterative value creation [3].

Agile methodologies empower development teams to experiment, validate, and iterate on
Al capabilities within controlled environments — ensuring quality, compliance, and user value.
At the same time, it’s important to recognize that even fintech firms — despite their innovative
edge — tend to adopt major changes like Al cautiously and incrementally, due to regulatory,
security, and operational constraints. This cautious, staged approach is consistent with how
financial services have historically adopted Agile methodologies [6].

While Al serves as a powerful backdrop to today’s transformation in financial services,
this article focuses specifically on the implementation of Agile methodologies in the banking
software development process. The discussion uses the case of Smart, a Canadian banking
software provider, to explore real-world challenges, adjustments, and lessons learned in
applying Agile practices. Though the intersection of Agile and Al adoption is increasingly
relevant, the goal here is not to examine Al use cases directly, but rather to understand how
Agile foundations — when properly established — can support and accelerate broader digital
innovation, including Al in a secure and sustainable way.

2. Background and Literature Review

Agile methodologies originated as a response to the inefficiencies of traditional Waterfall

approaches, which emphasized comprehensive upfront planning and sequential delivery. The
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2001 Agile Manifesto introduced values such as individuals and interactions over processes
and tools, working software over comprehensive documentation, customer collaboration over
contract negotiation, and responding to change over following a plan [3].

Among the most widely adopted Agile frameworks are Scrum, Kanban, and Scrumban.
Each of these approaches offers distinct principles, roles, and workflows:

e Scrum operates in fixed-length sprints (typically 2-4 weeks) and is driven by
structured ceremonies such as sprint planning, daily standups, reviews, and retrospectives [7].

o Kanban is flow-based, with work continuously pulled through a system visualized on
a board. It emphasizes limiting work in progress (WIP) and optimizing cycle times [1].

e Scrumban is a hybrid model that blends the structure of Scrum with the flexibility of
Kanban, making it especially suitable for teams with mixed types of work and shifting priorities
[S].

In regulated industries such as banking, Agile practices face additional scrutiny.
Documentation, auditability, and compliance processes cannot be deprioritized in favor of
speed. As a result, Agile adaptations in financial environments often incorporate elements of
traditional models, forming hybrid workflows that balance agility with regulatory compliance
[6].

Literature on Agile in banking contexts [3, 6] highlights the need for customized Agile
approaches that address domain-specific risks and challenges, such as siloed teams, strict
change management processes, and long-term vendor contracts.

3. Research Context and Methodology

This study is grounded in a qualitative case study of Smart Solution, a Canadian fintech
software company specializing in core banking solutions for credit unions and financial
institutions. The company's software products manage critical functions such as loan
origination, deposits, account servicing, reporting, and compliance support.

Smart has undergone a multi-year transformation in its approach to software
development, evolving from traditional Waterfall practices toward a hybrid Agile model
centered on Scrumban. The study draws upon internal documentation, meeting notes, tool
configurations, sprint records, and team retrospectives to reconstruct the organization’s Agile
journey [9].

Key characteristics of the research setting include:

e A cross-functional team of ~28 practitioners (BAs, developers, QA, product leads).

e A bi-monthly release cadence affecting all product lines.

o Simultaneous execution of multiple project streams: new features, client
implementations, regulatory updates, and ongoing support.

o Historical use of tools such as Eventum (for ticket tracking), Jira (for Agile
workflows), and Confluence (for documentation).

Data collection focused on four dimensions:

1. Process Design: Sprint structure, Kanban board usage, backlog management.

2. Team Behavior: Meeting cadence, role adherence, cross-functional collaboration.

3. Project Type: Feature development vs. support/maintenance.

4. Outcomes: Sprint completion rates, perceived project clarity, ability to meet release
deadlines.

The goal of this methodology is not to produce statistically generalizable findings, but to
provide a practice-based lens through which Agile adaptation in banking software can be better
understood, tested, and refined.



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (66). 2025 187

4. Implementation Findings

The following findings are derived from Smart’s sprint tracking data, stakeholder
feedback, tool usage records, and internal retrospectives, as described in the methodology
section.

The initial adoption at Smart Solution faced significant organizational resistance,
particularly from leadership. The development manager at the time was skeptical of Agile
practices and Jira as a tool. Jira was introduced without a clear implementation plan and was
configured by a developer who lacked familiarity with Agile principles, Scrum ceremonies, and
Smart’s operational context. As a result, the rollout failed. Teams became frustrated with
confusing workflows and lack of transparency, reinforcing resistance to Agile rather than
encouraging adoption. As shown in Table 1, stakeholder sentiment toward Agile tools was
initially mixed.

Table 1. Stakeholder Sentiment Toward Agile Tools at Smart (Initial Phase)

Role Supporter (%) Neutral (%) Opposed (%)
Development Manager 0% 75% 25%
Business Analyst 25% 50% 25%
Developer 50% 50% 0%
QA Analyst 50% 50% 0%

It took several years before Smart revisited Jira and Agile practices seriously. This time,
a developer experienced in both Scrum and Jira administration led the implementation. A small
project team was again created as a controlled pilot, and Jira was configured to reflect real team
workflows. This more thoughtful and technically sound setup led to broader team engagement
and confidence in the system (Smart Solution internal documentation, 2017-2024). As shown
in Table 2, second-phase implementation saw improved stakeholder attitudes.

Table 2. Stakeholder Sentiment Toward Agile Tools at Smart (Second Phase)

Role Supporter (%) Neutral (%) Opposed (%)
Development Manager 50% 50% 0%
Business Analyst 50% 50% 0%
Developer 75% 25% 0%
QA Analyst 75% 25% 0%

Note: Tables above are calculated based on all development-involved employees in Smart
Solution, as all of them got access to Jira and other tools, even though a pilot project started
with five (5) people.

Smart’s Agile transformation began with a focused pilot using Scrum. A dedicated team
— including a Product Manager acting as Product Owner, a BA, two developers (one of them
also acting as the Scrum Master), and a QA analyst — was assigned a greenfield project with
minimal outside distractions. Using Jira for backlog and sprint tracking, the team followed
structured Scrum ceremonies. The project was delivered successfully without a scope creep,
albeit with unanticipated overhead in sprint planning, daily meetings, and other Scrum
ceremonies. This experience confirmed the benefits of Agile’s structure but highlighted the
time burden on small, multi-role teams. As indicated in Table 3, actual hours significantly
exceeded estimated hours for the pilot.
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Table 3. Time Estimated vs Actual Time Spent by roles on a pilot project
Role Estimated (hrs) Actual (hrs)
Product Owner 20 80
Business Analyst 45 100
Developer 120 250
QA Analyst 100 210
Total 285 640 (~225% over)
Table 4 compares actual and estimated hours across two subsequent projects.
Table 4. Time Estimated vs Actual Time Spent by roles on the next two projects
(same team, primarily dedicated to the Scrum projects (~85% of their time))
Role Project 2 Project 2 Project 3 Project 3
Estimated (hrs) Actual (hrs) Estimated (hrs) Actual (hrs)
Product Owner 40 60 50 60
Business 80 100
Analyst 80 %0
Developer 300 375 450 500
QA Analyst 220 300 300 340
Total 640 835 (~130% over) 380 9

The accuracy of estimates was significantly improved (225% of initial estimates vs 113%
of initial estimates) as the team got better at estimates, and after a few sprints, the velocity
stabilized around 65-70 points per two-week sprints, which in turn helped with sprint planning
and load distribution. However, the cost of projects went up as the team allocated more time on
daily Scrum meetings and other Scrum ceremonies, which introduced one of the drawbacks.

Following the success of Scrum implementation for the dedicated team, Smart expanded
Scrum to additional teams. Results were mixed. Scrum worked reasonably well for new
development when teams were stable, but struggled when developers, BAs, and QAs were split
across multiple projects. Shared resource constraints and mid-sprint task switching often led to
broken sprint commitments.

The size of the departments (BA, Development and QA) at Smart Solution and the
complexity of the products being delivered didn’t allow to keep people dedicated to one project
only; and a senior Subject Matter Expert (SME) would be required to participate in 3 or 4
projects at the same time, with maintenance tickets on top of the projects load.

That lead to significant drop in velocity per team per project, scripts with
accomplishments way below the projected velocity, and overall teams’ frustration.

Table 5 demonstrates the impact of team allocation on sprint performance.

Table 5. Scrum Performance by Resource Allocation Type

Team Allocation Type

% Sprints Completed with 90% of
planned velocity (or higher)

Lowest % of points completed in
Sprint vs planned

Dedicated to Project

90%

70%

Split Between Projects

50%

25%

The use of Scrum for maintenance work (e.g., bug fixes, small enhancements) proved
ineffective. Maintenance tasks arrived unpredictably, required quick turnaround, and frequently
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bypassed the sprint cadence. Attempting to force them into sprint cycles led to frequent scope
disruptions, misaligned priorities, and low team morale.

Also, as all members of all teams mightbe pulled into working on maintenance/support
items depending on their area of expertise, creation of a big Scrum “maintenance” project
quickly proved as non-efficient: having all 28 members be present in daily Scrum meetings
bloated meeting time up without adding efficiency in resolving issues.

Table 6 shows reduced meeting efficiency in the maintenance Scrum setup.

Table 6. Meeting Efficiency in Scrum for M aintenance

M etric Scrum New Feature Project Scrum Maintenance Project
Avg. Daily Meeting Duration 30 min 45 min
Avg. Attendance (team members) 5-6 25+
Avg. Items Resolved per Meeting 6-8 1-2

M eeting time and attendance were calculated based on the employees’ time tracking
during one month of Scrum M aintenance project try out.

As a response, Smart moved toward using Kanban (via Eventum) for handling maintenance
requests, client-specific small customizations, and support tasks. This flow allowed more
responsive task intake without formal iteration planning [9].

As shown in Figure 1, the volume and variability of tickets were significant. The chart
below depicts the number of maintenance tickets per two-month release cycle over the past
eight years, ranging from 25 (lowest, February 2020 release) to 115 (highest, September 2018
release). These figures exclude support tickets that did not require code changes but still
demanded time from BA, Development, and QA team members to assist the Application
Support team.

Figure 1. Number of Maintenance Tickets per 2-M onth Release Cycle (2017-2024)

However, the dual-track model - Scrum for projects and Kanban for support -
introduced new challenges. Release readiness often suffered, with stories being completed late
in the cycle or converging simultaneously. Despite the two-month release cadence, planning
and delivery were frequently misaligned. This misalignment also impacted release quality, at
times necessitating emergency patches.
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Figure 2 depicts the number of emergency patches issued annually from 2017 to 2024,
showing a noticeable decrease following the adoption of Scrumban.

Number of Emergency Patches per Year

Vear
Figure 2. Emergency Patches Issued per Year (2017-2024)

The bars are color-coded by period:

* Blue for 2017-2018 (early years, pre-Agile shift)

» Orange for 2020-2022 (Scrum, Scrum + Kanban experimentation and transition)
» Green for 2023-2024 (post-Scrumban stabilization)

The long-term solution was a more consistent Scrumban approach applied across all
development teams. Scrumban allowed Smart to retain the structured planning and role
accountability of Scrum while benefiting from the flow-based task management of Kanban.
This was particularly effective for Smart’s mixed workload environment, where planned
project features, regulatory deliverables, and reactive support work needed to be managed
simultaneously.

Key elements of the adapted Scrumban framework included [5]:

* Flexible Planning Intervals: Instead of fixed sprints, teams conducted planning
sessions every 2-3 weeks based on backlog readiness and release windows. This reduced
pressure to force incomplete or ambiguous stories into a sprint cycle.

» Work-in-Progress (WIP) Limits: WIP thresholds were introduced per team and task
type (e.g., “3 tasks max per developer” in dev stage), reducing multitasking and encouraging
focus.

» Agile Checklists and “Definition of Done”: All user stories had to meet minimum
readiness criteria before being accepted into active work, including defined acceptance criteria,
test scope, and documentation requirements.

» Pull-Based Task Assignment: Rather than assigning stories in sprint planning, team
members selected work based on availability and skills, improving engagement and ownership.

» Adaptable Ceremonies: Teams retained retrospectives and demos but adapted their
frequency - e.g., monthly retros for maintenance-heavy teams, and ad hoc reviews for large
feature releases.
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One of the defining characteristics of Smart’s Scrumban implementation was the
integration with semi-waterfall business analysis practices. BAs continued to conduct upfront
requirement gathering and documentation for larger roadmap items. In most cases,
development and QA work commenced only after 70-80% of BA analysis was complete. This
helped ensure alignment with compliance standards and provided clarity for downstream teams.
However, it also limited iteration opportunities during early implementation phases, and
sometimes led to rework when assumptions changed post-handoff.

To bridge this gap, Smart introduced cross-functional planning reviews, where BAs,
developers, and QAs discussed stories before they entered the WIP column. These reviews
helped identify technical risks, testing implications, and scope conflicts earlier — bringing some
iterative agility into the analysis pipeline.

Ultimately, Smart’s shift to Scrumban delivered a balanced model: structured enough for
long-term planning and compliance, but flexible enough to accommodate reactive work and
shifting priorities. Though the system wasn’t perfect — particularly during release crunch
periods — it significantly improved transparency, reduced delivery stress, and fostered a culture
of continuous improvement within the development organization.

5. Reflection: What Worked, What Didn’t, and Implications for Al
5.1 What Worked in Agile Implementation

Smart’s journey toward Agile maturity was marked by careful observation, adaptive
planning, and practical decision-making. Among the most effective components were:

e Scrumban Framework: Adopting Scrumban allowed teams to maintain structured
planning and reporting while enabling flow-based task handling. This was essential in Smart’s
context, where development and support work are continuously interleaved.

o Role-appropriate Tool Configuration: Once Jira was reintroduced and configured by
someone with both technical and Agile expertise, it became a central tool for visibility,
accountability, and reporting.

e Dedicated Teams for Key Projects: Projects where teams could remain focused—
without being pulled into support or unrelated work—showed consistently higher sprint
completion rates and better morale.

e Use of Kanban for Maintenance: Replacing Scrum with Kanban for maintenance
helped reduce scope volatility, meeting fatigue, and average ticket resolution time.

e Cross-functional Planning: Including QA and developers in early backlog discussions
helped reduce ambiguity and rework, especially for more complex features.

o Upfront BA Work (Waterfall-Like): While not traditionally Agile, this practice helped
ensure compliance alignment and clarity. In most cases, development and QA work commenced
only after 70-80% of BA analysis was complete. This reduced ambiguity and ensured
traceability, though it sometimes reduced flexibility.

5.2 What Didn’t Work Well

Despite the eventual success, several elements of Smart’s Agile adoption journey
presented persistent challenges:

« Initial Resistance and Misconfiguration: The first rollout of Jira failed due to lack of
leadership support and the appointment of a Jira admin with little Agile experience. This set
back adoption by several years.

e Overloaded Scrum for Maintenance: Attempting to manage all maintenance tickets
using Scrum created bloated meetings, poor sprint adherence, and frustration, especially when
team members had limited investment in non-project work.
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e Split Resource Allocation: Teams fragmented across projects and roles often
underperformed. Sprints were disrupted, priorities shifted mid-cycle, and backlog grooming
suffered.

5.3 Recommendations for Al Implementation at Smart

Smart’s management team is currently in process of developing internal policies and
governing rules for the use of Al across the organization. This initiative includes defining
ethical guidelines, model usage boundaries, data privacy standards, and roles responsible for
oversight. The policy development is based on a combination of industry regulations and
internal lessons from previous technology rollouts [2, 4]. Once finalized, these policies will
provide the organizational foundation necessary for compliant and responsible Al
experimentation—ensuring that innovation can move forward in a safe, auditable, and
transparent way.

At the time of writing, Smart Solution has not yet deployed Al solutions in production,
but several areas are under internal review and conceptual design. Accordingly, the following
elements are presented as recommendations and strategic proposals — not as description of
currently implement Al practices.

BA work at Smart typically occurs upstream of development and remains partially
decoupled from the core Scrumban cycles, the BA team is well-positioned to drive early-stage
Al planning. The following recommended actions would help align BA functions with future
Al implementation:

o Al Readiness Assessment: Evaluate proposed Al use cases for business process fit,
data availability, and anticipated user impact.

e Structured Problem Framing: Translate Al opportunities into clear business objectives
and measurable outcomes, using hypothesis-driven templates.

e Data Governance Collaboration: Work closely with data engineers and
legal/compliance teams to define acceptable data sources, consent rules, and retention policies.

 [lterative Specification Model: Replace full upfront requirements with milestone-based
documentation tied to phases of Al model development (e.g., alpha, beta, production).

o Ethics and Explainability: Define risk scenarios and explainability requirements, along
with fallback protocols in the event of model failure.

These steps would enable BAs to expand their scope beyond traditional documentation
and contribute strategically across both Agile and Al discovery lifecycles.

As Smart begins exploring Al features—such as intelligent workflows, predictive
analytics, or Al-assisted support—the organization can leverage its Agile experience to support
future adoption. The following techniques are proposed based on lessons learned during Agile
transformation.

Agile Discovery Practices

Alinitiatives thrive in environments where experimentation and iteration are encouraged.
Smart can use Agile techniques like:

o Lightweight story mapping and prototyping

o lterative hypothesis validation (e.g., test an Al scoring before full-scale rollout)

o Short research & build cycles (2-3 weeks) to validate Al use cases

Dedicated Pilot Teams

Just as Smart saw success with focused Scrum teams, early Al projects should be assigned
to cross-functional, dedicated pods (including data engineers, BAs, compliance experts, and
developers) — mirroring the successful model used for early Agile projects.
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Use of Agile Metrics

Monitor model iteration frequency, feedback from pilot users, and error rates to provide
measurable ROI and transparency.

Compliance-First BA Framework

BA involvement in ATl must grow beyond functional specs to cover ethical, legal, and data
governance dimensions. Leveraging Smart’s BA-first model, the company can create early
documentation of’

o Data usage justification

e Risk scenarios

e Audit trails for Al decisions.

Avoid Tool Misfit

Just as Agile suftered from poor initial tooling, Al adoption should not rely on plug-and-
play tools without context. Ensure internal champions are trained and external tools (e.g., model
builders, analytics layers) are thoroughly vetted for Smart’s technical and regulatory landscape.

6. Conclusion

Smart’s Agile transformation - from early Scrum trials to a matured Scrumban model —
demonstrates that successful adaptation is possible even in compliance-heavy, resource-
constrained environments like banking software. The organization’s journey reflects the
importance of contextualizing Agile practices, aligning tools and roles with business realities,
and prioritizing iterative learning over rigid adherence to frameworks.

As Smart begins its foray into Al-powered solutions, many of the principles that
supported Agile success — cross-functional planning, incremental delivery, early validation, and
clear governance — will serve as a foundation. However, Al adoption will require deeper
collaboration between business analysts, data specialists, and compliance stakeholders.

This case study reinforces the idea that agility is not about tools or ceremonies alone, but
about the organization's ability to align people, processes, and technology toward learning and
adaptation.
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Abstract

Instant object detection is a critical capability in modern applications where timely decision-making is
essential, such as in emergency medicine, autonomous systems, and intelligent surveillance. Efficiently handling
high-throughput image streams with minimal delay presents significant challenges, particularly under demanding
conditions. This study presents a scalable object detection pipeline that integrates YOLO models with Apache
Kafka, a distributed streaming platform, to support just-in-time inference. The proposed architecture leverages
Kafka’s partitioning and consumer group mechanisms to enable parallel processing, ensuring high throughput
without requiring complex load-balancing logic. The system is deployed on a Virtual Private Server to demonstrate
practical implementation. Two configurations are presented to illustrate Kafka’s native scalability: one with a
single partition and a single consumer, and another with five partitions and five consumers. These setups visually
demonstrate how Kafka efficiently distributes workloads across multiple consumers. Although specific latency or
throughput metrics are not reported, the architecture effectively showcases how Kafka’s design enables prompt
responses to high-volume input. This pipeline is well-suited for time-sensitive object detection tasks and can be
extended to a wide range of instant analytics applications where rapid feedback is critical.

Keywords: Instant object detection, High-Throughput Inference, Apache Kafka, YOLO model, Scalable
stream processing.
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Angarma
Jleamik OOBEKTiIHI aHBIKTAY — IOYFBUI INCONM KAOBIIIAy MAaHB3AbI OOJNATHIH Ka3ipri 3aMaHFbl
KOCBHIMIIATIAP/A, MBICAJIbL, JKeICT MCAHIMHAIBIK KOMEK, AaBTOHOM/IBI JKYHENIep sKOHE MHTEIUICKTYAIbl OaKbIIay
cajajapsIHAA aca MAHBI3IBI MYMKIHIIK. JKoFapsl eTKi3y KadimeTi Oap KeCKiH aFBIHAAPBIH KiAipicci3 THIMAL 6HACY
— ocipece Kypaeni Jkargaiinapaa — YIKSH KHBIHABIKTAP TYFer3agsl. by seprreyne YOLO momenpacpin Apache
Kafka arprHapIk nmmaT(opMacsIMEH OipiKTipeTiH, MACIITA0TANATHIH OOBEKTIHI AHBIKTAY KOHBEHEP! YCHIHBIIABL.
¥ cerapiran apxutekrypa Kafka-aera Oemmextey (partitioning) s>koHe TYTHIHY IIBLIAP TOMTAPHI (consumer groups)
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MEXaHM3MACPIH MAlJaNaHa OTHIPHIL, MAPAIIETh OHACYAI KAMTAMACHI3 CTEl JKOHE KYPJACIi JKYKTEME TEHICpY
JIOTHKACHIH KakeT ermeiimi. JKylie HakThl icke aceIpyasl kepcery ymiH Bupryammet XKeke Cepsepae (VPS)
opHanacTeippiFad. Kafka-HbIH TaOury MacTabTanybIH KOPCETY YIIiH €Ki KOH(QHUTypaIus YChIHBLIAABL: Oipeyi —
6ip OemiKkTeH »oHE Oip TYTHIHYIIBIIAH TYPAabl, al €KIHIICI — Oec OOIKTEH >KOHE OSC TYTHIHYIIBIIAH TYPAZIbL.
By xor¢urypammsinap Kafka-HbIH skyMbIC KyKTEMECIH OipHEIE TYTHIHYIIBFA Kajai THiM/Il OeIeTiHIH KOPHEKI
Typac kepcereni. HakTsl kigipic HEMeCEe OTKI3Y KaOIICTI METPHKAIAPHI KOPCCTIIMETCHIMCH, Oy apXHTCKTYpa
Kafka-HbIH KypbLIBIMBI )KOFAPBI KOJIEM/I IEPEKTEPTE KEACT sKayal KaiTapyFa Kalai MyMKIHIIK OepeTiHiH THIMA1
TYpae kepcereni. by koHBeHep yakpITKA Ce3iMTa OOBEKTIHI AHBIKTAY TAINICHIPMANAPBIHA 6TC KOJAIIIBI MKOHE
JKeJIeT Kepl OalIaHbICThI KAXKET CTETIH JIC3IK AHATMTHKANIBIK KOJJaHOAIapra KCHEHTITY1 MyMKiH.

Kmouernie ciosa: Jlesmixk o0wekTiHi aHbIKTay, YKOoFapel eTkizy KaOinerti mH(pepeHc, Apache Kafka,
YOLO moneni, MacmrabTanaTelH aFbIHIBI OHACY.
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AHHOTATIAS

MruoBeHHOC 06Hapy>KeHHe OOBCKTOB SBIIICTCS KPATHYICCKH BAXKHOH BO3MOJKHOCTBIO B COBPECMCHHBIX
TIPUIOKEHUAX, TAC HEOOXOAWMO OICPATHBHOC IPHHITHE PEINCHUH, HANPHMEP, B HEOTJIOKHOW MEIHMIIHHE,
ABTOHOMHBIX CHCTCMAX H HHTCUICKTYAJbHOM BHACOHAOMOACHWH. O((QPeKkTHBHAT 00pabOTKa IMOTOKOB
H300PKEHUHA C BBICOKOHW IPOIYCKHOM CIIOCOOHOCTBIO M MHHHMAIBHON 3a7CP/KKOHM IPEACTABIIET COOOH
3HAYHTEIBHYIO 331a4y, OCOOCHHO B YCIOBHAX BBICOKOH HATPY3KH. B TaHHOM HCCICIOBAHHH MPEACTABICHA
MacmrabupyeMas KOHBEHEpHAs apXHTEKTypa il 0OHAPYKEHUS 00BEKTOB, HHTETpUpyromas moaemu YOLO c
Apache Kafka — pacnipeae iéHHOI TOTOKOBOT IUIAT(OPMOT, IOATCPKUBAOIICH HHPCSPSCHC B PSKIME just-in-time.
[Ipeamaracmast apXUTEKTYPa HUCIOIb3YET MEXaHU3MBI MAPTHIIMOHUPOBAHMS M rpynn morpedbureneid Kafka mma
o0eCricucHrA TAPAUICTBHOW O00pPadOTKH, YTO TO3BO/ICT JOCTHYD BBICOKOW MPOW3BOIUTCIHHOCTH 0O€3
HEOOXOAMMOCTH B CJIO0XKHOH JIOTHKE OAIAHCHPOBKM HArpy3ku. CHCTEMa pa3BepHyTa HAa BUPTYAIbHOM YaCTHOM
cepeepe (VPS) ami AeMOHCTpamWu MPAKTHUCCKOH peanmm3aumd. [IpencTaBiacHBl OBC KOH(HTYpanud ais
mwrroctpanui Macmrabupyemoctu Kafka: omxHa ¢ omHEM pa3nenioM u OTHAM MOTPSOHTENICM, H APYTAs C MATHIO
pa3fenaMu W TATBEO HMOTPEOWTEISIMH. DTH HACTPOMKH HATJITHO JeMOHCTpupyroT, kKak Kafka sddexrusro
pacmpencnser pabouyH) HATPY3KY MEKIY HECKONBKUMH NOTpeOUTEsIMH. XOTA KOHKPETHBIC MOKA3aTCTH
3a7eP>KKHU HITH TIPOILY CKHOHM CTTIOCOOHOCTH HE TIPUBEICHBL, ApPXUTEKTYPA 3PPEKTHBHO TEMOHCTPUPYET, KaK AU3AHH
Kafka obGecnicunBact OnepaTHBHYIO PEAKIHIO HA BXOJ C BBICOKHM OOBEMOM. JTOT KOHBCHEP XOPOIIO ITOIXOTHT
JUTA 32734 OOHAPY KCHUS 00BEKTOB, UyBCTBUTEIBHBIX KO BPEMCHH, M MOYKET OBITh PACIIUPEH IS IIHPOKOTO KPyTa
TIPAIOKCHAH MOMECHTAIBHON aHATUTHKY, TJC KPHTHUCCKH Ba)KHA OBICTPAst 00paTHAsS CBSI3b.

KiroueBbie ciaoBa: MrHOBEHHOEC OOHApYyXECHHE OOBEKTOB, BBICOKOIIPOM3BOAMTEIHLHBIH HH(EPEHC,
Apache Kafka, Mogems YOLO, MacmradupyeMas HoToKoBas 00paboTka.

Introduction
Instant object detection has become a pivotal capability in numerous real-world systems
where time-sensitive decisions must be made based on high-velocity image or video streams.
Such systems are increasingly employed in emergency medicine (e.g., identifying
abnormalities in radiological scans in emergency rooms), autonomous driving, smart
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manufacturing, intelligent surveillance, unmanned aerial vehicles, and robotic vision
applications, etc. In all these domains, detection pipelines must not only deliver high accuracy
but also respond to a continuous and often unpredictable flow of visual input with minimal
delay.

While deep learning models such as the YOLO (You Only Look Once) family have
achieved significant success in object detection tasks due to their balance of speed and accuracy
[1], integrating such models into scalable, responsive pipelines remains challenging. This is
especially true when the objective is to maintain responsiveness under high-throughput
conditions without relying on resource-intensive orchestration or complex load-balancing
mechanisms.

Prior work has explored different strategies for deploying deep learning inference at scale.
For example, Redmon et al. [1] introduced the original YOLO architecture with real-time
detection capabilities, which has since evolved through multiple versions emphasizing speed
and deployment efficiency. Han et al. [2] proposed a cloud-based object detection service using
Apache Storm for real-time stream processing, though the system exhibited scalability
limitations under increased load. Similarly, Shi et al. [3] presented a real-time pedestrian
detection framework integrated with Apache Flink, focusing on processing performance but
without emphasizing system deployment simplicity or adaptability. Although these systems
successfully address aspects of responsiveness or scalability, they often require extensive
configuration or fail to exploit native streaming platform features that facilitate parallelism.

In contrast, this study presents an instant object detection pipeline that combines the
efficiency of YOLO-based models with the distributed streaming capabilities of Apache Kafka.
Kafka offers a topic-partitioning and consumer group mechanism that inherently supports
parallelism and load balancing without introducing additional middleware complexity. This
makes it an ideal choice for building scalable and responsive inference pipelines.

The main contributions of this study are as follows:

e A scalable pipeline architecture that integrates YOLO inference with Apache Kafka,
supporting high-throughput image stream processing with minimal latency.

e A practical implementation and deployment scenario using a Virtual Private Server
(VPS), demonstrating real-world applicability and ease of setup.

e A demonstration of system behavior under two Kaftka configurations—single
partition with a single consumer, and five partitions with five consumers—highlighting the
platform's native parallel processing capabilities.

e A modular design that can be extended to support various instant decision-making
applications, particularly those requiring just-in-time analytics without complex orchestration
layers.

Through this architecture, the study aims to offer a lightweight and adaptable solution for
time-critical detection tasks, emphasizing just-in-time responsiveness over raw computational
performance metrics.

The remainder of this paper is organized as follows: Section 2 describes the overall
architecture of the proposed instant object detection pipeline, detailing its key components
including the Kafka cluster, YOLO inference engine, and data streaming mechanism. Section
3 outlines the development and deployment process, emphasizing practical implementation on
a VPS. Section 4 presents and discusses the results, with a particular focus on illustrating how
Kafka's native parallelism contributes to scalable inference. Finally, Section 5 concludes the
study and suggests possible directions for future work.
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System Architecture

The proposed system architecture is designed to support instant object detection over
image streams, with scalability and deployment simplicity as primary design goals. It is
composed of modular components that collectively enable distributed data ingestion, parallel
model inference, and instant result dissemination. The architecture and interaction between the
core components are illustrated in Figure 1, including the data analytics engine, Apache Kafka
cluster, data producers, parallel consumers, and the web server.

At the center of the architecture is an Apache Kafka cluster, which serves as the backbone
for data streaming and coordination. Kafka topics are configured with a user-defined number
of partitions, enabling message-level parallelism and horizontal scalability. Each partition can
be consumed independently by separate inference workers, allowing the system to process
multiple image streams concurrently.

Data producers are responsible for acquiring and publishing image frames to Kafka
topics. These producers may include video capture nodes, camera gateways, or external
systems that encode and forward visual data for detection. The decoupling of data producers
from consumers ensures that frame generation and processing rates do not have to be
synchronized, which improves system robustness under burst traffic conditions.

Parallel Kafka consumers, which host the YOLO inference engine, subscribe to the input
topic and perform object detection on incoming frames. Each consumer instance is assigned
one or more partitions depending on the deployment configuration. The inference engine is
stateless and designed to be lightweight, facilitating easy replication across multiple nodes or
containers.

The web application facilitates the ingestion of image data into the data analytics engine
via Kafka and also acts as a consumer to receive inference outputs from the backend. As
illustrated in Figure 1, this inference data is consumed by the web application and can then be
transmitted to the user interface using real-time communication technologies such as
WebSockets or Server-Sent Events. This enables immediate visualization and supports timely
decision-making processes. By centralizing communication through the web cluster, the system
ensures seamless integration between Kafka streaming components and downstream analytics
or visualization services, maintaining efficient data flow and real-time accessibility of detection
results.
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Data Analytics Engine / Consumer Group
(Python)

Worker
Consumer Producer
Data Pipeline
(Apache Kafka)
Consumer Producer
Load Testing
(Artillery)
Rest AP

Web Application
(Node.js)

Figure 1. Main components ofthe proposed scalable object detection pipeline

This modular architecture offers several benefits: it simplifies scalability through Kafka’s
native consumer group mechanism; isolates each stage of the data pipeline for independent
development and deployment; and supports extensibility by allowing additional consumers or
analytics modules to be integrated without disrupting existing operations.

Kafka Cluster

The Kafka cluster, illustrated in Figure 2, constitutes the core streaming infrastructure of
the proposed object detection pipeline. Kafka is a distributed messaging platform composed of
four principal components [4]:

e Producer: An entity that generates and publishes messages to Kafka topics. In this
pipeline, producers are responsible for sending image frames to designated topics.

e« Consumer: A client that subscribes to Kafka topics and processes the received
messages. Consumers in this system execute the YOLO inference engine on the image data.

e Broker: The Kafka server responsible for receiving messages from producers,
persisting them to disk, and serving them to consumers on request. A Kafka cluster comprises
multiple brokers to distribute workload and enhance reliability.

e« Zookeeper: A coordination service that manages the Kafka cluster metadata,
including broker membership, topic configuration, and partition leader election. Zookeeper
ensures the cluster’s consistency and fault tolerance by monitoring broker health and
orchestrating failover procedures.
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Kafka organizes messages into topics, each of which is subdivided into partitions to
facilitate parallelism. Producers append messages to specific partitions, while consumers
independently retrieve and process messages from these partitions. This design supports
concurrent message consumption and aligns with scalable streaming paradigms.

The Kafka cluster architecture is designed to provide scalability, faulttolerance, and high
availability. D ata streams are distributed across multiple brokers, allowing the system to handle
large volumes of incoming data and providing redundancy against node failures. This
horizontal scalability enables the addition of brokers to meet increasing workload demands

without service disruption.

Broken Brokerz request message
send message Topic

producer Zookeeper consumer

Topic .
receive message

Broker3 BrokerN

Kafka Cluster

Figure 2. Schematic representation ofthe Kafka cluster architecture

Fault tolerance is primarily ensured through partition replication as depicted in Figure 3.
Each partition is replicated across several brokers, forming multiple copies called replicas. One
replica is designated as the leader, responsible for handling all read and write operations for
that partition. In the event of a broker failure, Kafka automatically promotes one ofthe in-sync
follower replicas (ISR) to leader status, maintaining continuous data availability and
consistency. This replication mechanism underpins Kafka’s reliability and ensures durable
message delivery in distributed deployments. The replication factor must be less than or equal
to the number of brokers in the Kafka cluster, since each replica must reside on a different
broker to provide true fault tolerance.

In Figure 3, the replication factor is set to 3, meaning each partition has three copies
distributed across the cluster to ensure fault tolerance and high availability. As shown in the
figure, in the event of a failure in Kafka Broker 1, the replica of partition 0 on Kafka Broker 3
is promoted to Leader, allowing the system to continue operating without interruption.
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Producer Consumer
Producer Consumer
Kafka Broker 2 < Kafka Broker 3

Figure 3. Partition replication in Kafka with a replication factor of 3. In the event of a failure
in Kafka Broker 1, the in-sync replica of partition 0 on Kafka Broker 3 is promoted to Leader,
ensuring uninterrupted service

Kafka’s design principles and core components are described in detail in the official
documentation, which serves as a comprehensive resource on the platform’s scalability and
fault-tolerance mechanisms [4].

Through these mechanisms, the Kafka cluster forms a resilient, scalable backbone for
streaming large-scale image data and detection results in real time, making it well-suited for
the high-throughput requirements of instant object detection.

YOLO Inference Engine

The YOLO model [1, 5] isapopularalgorithm used in objectdetection in computervision
problems such as medical object detection [6], agriculture field [7], education [8], etc. Unlike
previously introduced models such as Fast RCNN [9], it analyzes the image once. It basically
divides the image into grids and determines whether the desired object is present in each grid.
If there is an desired object, it detects its class and marks its location with a bounding box.

Recently, the YOLO modelisimproved by developers at shortintervals and new versions
are released. The latest version is the YOLOvV12 model [10]. These versions are presented in
different sub-versions. For example, YOLOv12n was developed to work on devices such as
mobile applications, it can produce faster results but its accuracy is lower than larger models.
On the other hand, YOLOvV12l works with higher accuracy butworks slower.
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Data Streaming and Analytics

W ithin Kafka, topics are logically divided into multiple partitions, a fundamental feature
that enables efficient data distribution across brokers and facilitates parallel processing. Each
partition acts as an ordered, immutable sequence of messages that can be independently written
and read by producers and consumers, respectively. This partitioning mechanism allows
multiple consumers to concurrently process data by assigning different partitions to separate
consumer instances, thereby significantly improving the system’s scalability and throughput
[4].

An increase in the number of partitions directly corresponds to greater parallelism, as
more partitions enable a higher degree of concurrent data handling across the Kafka cluster.
This capability is essential for high-throughput applications such as instant object detection
pipelines, where rapid processing of large data volumes is required.

Figure 4 illustrates a Kafka topic configured with five partitions, demonstrating how
messages are distributed and processed in parallel. Kafka topics can be defined and managed
using the Kafka command-line tool. For instance, a Kafka topic configured with five partitions
can be defined using the following command-line instruction:

bin/kafka-topics.sh --bootstrap-server localhost:9092 --create --topic dss-image-
stream --partitions 5

Figure 4. Illustration of a Kafka topic with five partitions enabling parallel message
distribution and processing

Furthermore, Kafka allows the number of partitions for existing topics to be increased to
accommodate growing workloads, though the number of partitions cannot be decreased once
set. The partition count can be altered via the following command-line instruction:

bin/kafka-topics.sh --bootstrap-server localhost:9092 --alter --topic dss-image-stream --
partitions 7

These administrative capabilities offer flexibility in scaling Kafka-based streaming
systems dynamically, ensuring sustained performance as demand fluctuates.


http://kafka-topics.sh/
http://kafka-topics.sh/
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Development and Deployment Details

Katka Cluster Setup:

To support scalable, real-time data ingestion and distribution in the proposed object
detection pipeline, a Kafka cluster was deployed on a Virtual Private Server (VPS) running
Ubuntu 22.04. Kafka serves as the backbone for streaming image data and detection results
between distributed components. This section outlines the installation and initialization of
Kafka version 3.9.0.

Kafka is a distributed event-streaming platform that requires a coordination service —
Apache ZooKeeper — for managing broker metadata and maintaining cluster consistency.
Although Kafka is evolving toward a ZooKeeper-free architecture, version 3.9.0 retains
ZooKeeper as a mandatory dependency for traditional deployments.

The Kafka binary package compiled for Scala 2.13 was downloaded from the official
Apache Kafka repository:

wget https://downloads.apache.org/kafka/3.9.0/kafka 2.13-3.9.0.tgz
tar -xzf kafka_2.13-3.9.0.tgz
cd kafka_2.13-3.9.0

This unpacks the Kafka distribution into a working directory containing executables,
configuration files, and documentation.

Katka employs ZooKeeper to coordinate cluster state and manage broker metadata. Both
services must be launched in independent terminal sessions.

# Start ZooKeeper (Terminal 1)
bin/zookeeper-server-start.sh config/zookeeper.properties

# Start Kafka broker (Terminal 2)
bin/kafka-server-start.sh config/server.properties

These commands start a single-node Kafka cluster with default configuration parameters.
For multi-node clusters, configurations such as broker ID, log directories, and advertised
listeners can be adjusted in config/server.properties.

Kafka topics are the fundamental unit for organizing and streaming data. Each topic can
be divided into multiple partitions, allowing data to be distributed across brokers and processed
concurrently by multiple consumers. For the definition of a Kafka topic configured with five
partitions, refer to Section 2.3

YOLO Model Integration:

To implement instant object detection within the streaming pipeline, the YOLO model
was integrated into the consumer-side application logic. The integration was performed within
a Python environment on the same VPS used for Kafka deployment.

A Python virtual environment was employed to ensure isolation and reproducibility of
the software environment. The following commands were executed on the remote VPS:

python3 -m venv venv
source venv/bin/activate


https://downloads.apache.org/kafka/3.9.0/kafka_2.13-3.9.0.tgz
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The first command defines a virtual environment named venv, encapsulating all Python
dependencies locally within the project directory. The second command activates the
environment, thereby ensuring that all subsequent package installations are confined to this
context.

The following Python packages were installed using pip, Python’s package manager, to
satisfy the runtime dependencies required for model inference and data streaming integration:

pip install numpy==1.26.4 ultralytics opencv-python confluent-kafka

e numpy==1.26.4: Provides numerical computing capabilities required for image array
manipulation and inference output processing.

e ultralytics: Contains the official implementation of YOLOvV10 and associated utility
functions for loading models, processing inputs, and retrieving detections.

e opencv-python: Enables image decoding, frame processing, and visualization
functions. It is essential for handling raw image data within the pipeline.

e confluent-kafka: A high-performance Kafka client for Python, used to subscribe to
Kafka topics and consume image streams for inference.

Figure 5 presents the code implementation of the data analytics consumer and worker, a
core componentofthe object detection pipeline. This module isresponsible foringesting image
data from the Kafka cluster, executing object detection tasks using a previously trained
YOLOv10-based model, and streaming the resulting outputs to a designated Kafka topic.

The consumeris configured to subscribe to a specified inputtopic, from which itreceives
serialized image frames. Upon message arrival, the worker reconstructs the image from the
byte stream and processes it using the previously trained model. The inference output is then
encoded and published to an output topic. This enables downstream systems or monitoring
agents to consume and utilize the detection results instantly.

Importantly, the worker does not maintain internal state across messages and can be
deployed across multiple consumer instances under a common consumer group. Kafka’s
partitioning mechanism ensures that incoming data is distributed across available workers,
enabling parallelism and horizontal scalability without centralized coordination. If multiple
consumer instances are assigned the same group ID, they are treated as members of the same
consumer group. As aresult, launching multiple instances ofthis program with the same group
ID forms a set of logically coordinated consumers, each acting as an independent worker
operating on a disjoint subset of partitions.
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while True:
msg = consumer.polLli.0)
if msg is None:
continue
if msg.errorC):
printCf" Consumer error: -{msg.errorQ}-")
continue
try:
# Parse JSON and decode base64 image
data = json .loadsCmsg .valueO .decode ('utf-8"))
image_b64 = data['image']
image_bytes = base64.b64decode(image_b64)
image = Image.open(BytesIG(image_bytes)).convert ( IRGB 1)
# Run YOLO inference
results = best_model(image)
# Return resulting image back
for r in results:
print(f"Detected {len(r.boxes)]- objects in -[data[ filename 1]}")
# Save the annotated result to a ByteslO buffer
annotated_image = r.plotO # This returns a NumPy image (BGR format)
annotated_pil = Image.fromarray(annotated_image[..., ::-1]) # Convert BGR to RGB
buffer = ByteslOC)
annotated_pil.save[buffer, format="JPEG")
result_image_b64 = base64.b64encode [buffer.getvalueO) .decodeC'utf-81)
U Construct message
result_message = {
'filename': data.get('filename', 'unknown.jpg'),
'num_objects': len(r.boxes),
'image': result_image_b64
}
# Send prediction result back to Kafka
producer.produce(OUTPUT_TOPIC, value=json.dumps(result_message).encode('utf-8"))
producer.flush 0

Figure 5. Kafka consumer and worker implementation for instant object detection

The following command is used to instantiate five parallel workers executing the same
YOLO inference program:

pm2 start load-yolo-model.py --name yolo-python-model --interpreter ../venv/bin/python
-5

In this command:
d Ioad-yolo-model.py is the consumer-worker program given in Figure 5.
e -5 specifies that five instances of the script should be launched concurrently.

Results and Discussions
To evaluate the scalability and parallel processing capability ofthe proposed architecture,
two configurations were deployed using the Kafka client tool. Both configurations utilized the
same topic name but differed in the number of partitions: one with a single partition and the
otherwith five partitions. The resulting partition structures and message distributions are shown
in Figures 6 and 7, respectively. To evaluate the performance ofthe proposed system, a series



M. Ko3sblbaeB aTbiHaFbl CKY XabapLubicbl /
BecTHMK CKY nmeHn M. KosblbaeBa. Ne 2 (66). 2025 205

of load testing experiments were conducted using the Artillery testing tool [11]. During these
experiments, images were sent periodically to the system via Artillery to simulate real-time
data input for object detection tasks.

In the single-partition configuration (Figure 6), all messages are routed to a single
partition. Consequently, only one consumer instance within the group is eligible to process
incoming data. This enforces a strictly sequential processing regime, limiting the system’s
ability to handle large volumes ofdata efficiently. The configuration does notpermitconcurrent
consumer operation on the same topic, thereby constraining horizontal scalability and
increasing susceptibility to processing delays under high load.

~ Topics Partition ID Message Count Start Offset End Offset Leader Replicas
dss-ml-model-input 0 21 0 21 O 0
dss-ml-model-output
ww-content-dispatcher
ww-logs
ww-notifications
yolo-model-input

yolo-model-output

Figure 6. Kafka topic (yolo-model-input) configured with a single partition. All messages are
serialized into one processing stream, restricting throughput and preventing parallelism

In contrast, the five-partition configuration (Figure 7) demonstrates Kafka’s capacity for
parallel stream processing. By defining five partitions within the topic, Kafka enables up to five
consumer instances - each assigned to a separate partition within the same consumer group -
to process data concurrently. The figure confirms that messages are distributed across all
partitions, supporting balanced workload allocation without requiring manual load distribution

logic.

' Topics Partition ID Message Count Start Offset End Offset Leader Replicas
dss-ml-model-input 0 120 0 120 00
dss-ml-model-output 1 120 0 120 00
ww-logs 2 121 0 121 00
yolo-model-input 3 121 0 121 00
yolo-model-output 4 120 0 120 00

Figure 7. Kafka topic (yolo-model-input) configured with five partitions.
M essages are distributed across partitions, allowing parallel processing by multiple
consumers within a group

This partitioned architecture substantially enhances the pipeline’sthroughput. It supports
scalable deployment of multiple inference workers, thereby improving responsiveness and
reducing overall system latency. Furthermore, it enables elastic resource utilization, where
additional consumer instances can be introduced in response to increased traffic volume,
constrained only by the number of partitions defined.

Conclusions

This study has presented a modular and scalable pipeline for instant object detection,

integrating YOLO-based models with Apache Kafka as the backbone for streaming and
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workload distribution. The system architecture exploits Kafka’s partitioning and consumer
group coordination mechanisms to enable parallel processing of high-throughput image streams
without requiring external load balancers or centralized control.

Through deployment on a VPS, the pipeline has demonstrated operational feasibility and
adaptability to practical constraints. Comparative configurations with single and multiple topic
partitions empirically illustrate Kafka’s role in supporting distributed inference across multiple
consumer instances, thereby enhancing system throughput and scalability. While the study does
not report detailed latency or throughput metrics, the experimental setups and system behavior
validate Katka's effectiveness in facilitating concurrent processing and maintaining instant
responsiveness under load. Future work will focus on extending the architecture with
quantitative performance profiling, dynamic scaling strategies, and integration with
downstream analytics components. This architecture serves as a robust foundation for time-
sensitive object detection tasks and may be extended to broader domains requiring scalable and
instant data analytics.
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AHHOTAHS

Crarbs MOCBAIICHA HCCICIOBAHAIO HHTCTPAIMH HCKYCCTBCHHOTO HHTEUICKTA (M) 1 CHCTEM TIOANCPKKH
mpursatud pemeHuil (CITIP) B MexxaucummnHApHY 0 ToaroToBky WT-cnenmamuctoB. OCHOBHOC BHHMAHHC
yACIICTCS Pa3paboTKEe U TCCTHPOBAHKIO HHTCP(EICOB MPAMOTO MAHHIYIMPOBAHUS HA OCHOBS YUCOHOTO KEHCa,
PCANM30BAHHOTO B PaMKaX MNPAKTHKO-OPHCHTHPOBAHHOTO TPOCKTAa. Padota O0OBCHMHACT METOIBI
MPOCKTHPOBAHMS TIOTE30BATCIIECKAX HHTSP(EHCOB, MECTPOJIOTHIO MPOTPAMMHOTO OOCCICUCHHS W TCXHOJOTHH
CIIIIP. B uccnemoBaHuEe TAKKE BKITFOUYCHBI 3JICMCHTHI AHAN3A TIOb30BATCIBCKOTO OMBITA ¢ HCIOJIB30BAHHCM
IH(POBBIX HHCTPYMCHTOB H KOJUICKTHBHOH 3KCIICPTHREL.

YYaCTHHKH TPOCKTA TMPOILTH BCE 3TAMBI CO3TAHMA HH()POBOTO MPOAYKTA. BBHIOOP M MOACTHPOBAHHC
OOBCKTOB 3AHHH M COOPYKCHHH, (POPMHPOBAHNC MOJB30BATCIECKHX CICHAPHCB, pa3pabOTKAa TSCT-KCHCOB,
BH3yaTH3AIUA HHTCP(EHCOB M MOCTPOCHUE MOJCICH SKCIICPTHOH OLNCHKH. [ I[pHMCHSTHCH MCTOBI COTTIACOBAHHSA
MHCHHH, arperHpOBaHUA MPCINOUYTCHHH W AHATM3a KPHUTCPHCB KauecTBa mHTEp(dericoB. OCo00c BHHMAHHUC
VACICHO HCTIONTB30BAHHIO M 1711 aBTOMATH3HPOBAHHOTO AHAIN3A M TCHEPALHH TIOJTE30BATCIIHCKIX PCIICHHAH.

PesyapraTs! ketica ObLIH HCHOJB30BAHEL B SKCIICPHMCHTATIBHOM YACTH UCCIICIOBAHMS, HAPABICHHOTO HA
OIICHKY 3()(PEeKTHBHOCTH MOKIUCIUIUTHHAPHOTO MoaAX0aa B 00yucHHH U T -cricunamcToB. [1oayIeHHBIC TaHHBIC
JEMOHCTPHPYIOT TPAKTHUCCKYI0 mpuMcHUMOCTh M u CIIIIP B 006pa3oBaTeIbHOM Cpene, CIOCOOCTBYIOT
(hopMHUPOBAHHIO MPO(PECCHOHATPHBIX KOMICTCHIMH HW YTAYOIMIOT MOHHMAHHE IPOIECCOB Pa3pabOTKH
uHTEep(eiicoB. CTaThs 3aBSPIIACTCSA AHATH30M MEPCHICKTHB HHTCTPALHH MOA00HBIX KeticoB B KT -o00pazosanue
B HAIIPABJICHHH MPOCKTHOTO OOYUCHHUS C HCIOIb30BAHHCM COBPECMCHHBIX HH()POBBIX TCXHOIOTHI.

Kmouerbie caoBa: uckyccrseHHbl wHTCIUCKT, CIITIP; MKT-00pa3oBaHHe, MCKIHCHHTLTHHAPHBIA
TOIXO0M; MOJIB30BATCIBCKHC HHTCP(CHCH, HHTCP(EHC MPAMOTO MAHHUITY THPOBAHHS, TCCTHPOBAHUC, IH(PPOBHIC
TCXHOJIOTHH.

IT MAMAH/IAPBIH IIOHAPAJIBIK JASIPJIAVIA 7K MEH HIEIIM
KABBLIIAYABI KOJJIAY JKYHUEJIEPIH (INKKK) AHTET PAIIUSLIIAY:
TIKEJIEH MAHANTYJISIIUA WHTEPOENUCTEPIH O3IPJIEYTE APHAJIFAH
KEHNCTIK TOCLI
Kyaukos B.IL!, Kyankosa B.IL!", Kyxapenxo E.B.!

*«Manaw Kozvibaee amvinoaser Conmycmix Kazakcman ynusepcumentiy KeAK
Ilemponasn, Kazaxcman
“Xam-xabap yuiin asmop: valentina@ku.edu.kz

Angarma

Byn makanaza [T mamargapsia maspaay OapbIchiHaa skacanasl nHTSIUICKT (OKM) meH menriM KaObuiay abt
konmay oxyhemepin (IIIKKJXK) moHApambIKk OKBITYFA HMHTCTPALMSIAY MOCCISC KapacTHIPBLIALBL 3CPTTCY
MIPAKTHKAJBIK-OAFBITTAFAH k002 ajICHIHAA ICKE AaCHIPBIIFAH OKY KEHCI HETI3IHAC TIKGICH MAHMITY LTI
uHTEp(EHCTEpiH 23ipyey KOHE TecTiney mnpouecine OarbITTamraH. KyMmbIc maimanaHymsl HHTEp(dEHCTEpiH
sko0amay omiCTepiH, OaFmapIaMaltbIK skacakTama MeTpoaoTwichH skone [ITKKXK Texronmormamapea Oipikripeai.
COHBIMEH KaTap, 3eprreyTe HA(PPIBIK KYpaiaap MEH YKBIMIBIK CAPANTAMAHBI KOJIAAHA OTHIPBII, MAHTAIAHY IIbI
TOKIPUOCCIH TANAAy JIEMEHTTEPI CHII31ITeH.
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’Koba xarteicymmbuiapbl IHQPIBIK ©HIM KACAyABIH OAapiblK KC3CHACPIHCH OTTi. FHMAaparTap MCH
KYPBUIBICTAP HBICAHJAPBIH TAHJAY >KOHE MOJCHbACY, IMANWNANAHYINbl CHCHAPHIJICPIH KYPACTHIPY, TECTIMK
KCHCTEp 93ipiey, mHTep(PEHCTSPAl BU3YATM3ALIAIAY KOHE capanTaMaislk Oaramay yariepin xKypy. [ikiprepai
YHIECTIpY, apTHIKIIBLIBIKTAPABI OIpIKTIpY oHE WHTEp(eiic camachIHBIH KPHTCPHIUIEPIH Tamaay omicTepi
rosaansuasl. JKU nmaiaanaHy oobl meniMaepiH aBTOMATTaHABIPBUIFAH TYPAC TANAAY SKOHE TCHEPAIHATIAY KYPabl
peTiHAEe KOIJAHYFa EPEKIIC HA3ap ayAapbLIIbl.

Keticrik 3eprrey HoTmwkenepi [T MaMaHmapbiH MOHAPAIBIK OKBITY ABIH THIMALTITIH OaranayFa OarbITTaFaH
3ePTTEYAiH IKCIIEPUMEHTTIK OemimMinae maiinamansurabl. AnpraraH aepekrep KW men ITKKYK-uer 6imim Oepy
TPOLIECiHAC KOJJAHYIbIH NPAKTHKAIBIK MAHBI3ABUIBIFBIH KOPCETIN, KACIOM Ky3BIPETTLIIKTI KAIBINTACTHIPYFa
JKOHC MHTCP(PCHCTEPAL O3IpICy YACPICTCPiH TCPCHIPEK TYCIHYTE BIKHMAN ereai. Makamama OChIHAal KeHCTepmi
UKT-6imim Oepy skyiieciHe XOOANBIK OKBITY APKBUIBI CHTI3YIH KEJCHICri TANNAHBIN, 3aMaHayd IM(PIBIK
TEXHOJIOTHSLIAPABI Mali1anany OOHBIHINA dTICTEMENIK YCHIHBIMAAP YCHIHBLIAIBL.

KinT ce3aep: *kacanapl HHTEIICKT, MICITIM KaOBLTAAY A6l Koamay skyhenepi, MKT-0imim Oepy; oHAPAIBIK
TOCLT, malinanaHymms! HHTEPQEHCTEpPl; TIKSICH MAHATIY JIAIKS HHTSP(CHCI; TeCTiNey; HHQPIBIK TSXHOIOTHIAP.

INTEGRATION OF AI AND DECISION SUPPORT SYSTEMS
IN INTERDISCIPLINARY TRAINING OF IT SPECIALISTS: A CASE-BASED
APPROACH TO DIRECT MANIPULATION INTERFACE DESIGN
Kulikov V.P.1, Kulikova V.P.'", Kuharenko E.V.!
"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: valentina@ku.edu.kz

Abstract

This article explores the integration of artificial intelligence (AI) and decision support systems (DSS) into
the interdisciplinary education of IT specialists. The focus is on the development and testing of direct manipulation
interfaces through a case-based learning project conducted as part of a practice-oriented educational initiative. The
study combines methods of user interface design, software metrology, and DSS technologies. It also incorporates
elements of user experience analysis using digital tools and collective expert evaluation.

Project participants completed all stages of digital product creation: selection and modeling of building and
structure objects, development of user scenarios, creation of test cases, interface visualization, and construction of
expert evaluation models. Methods for opinion alignment, preference aggregation, and interface quality criteria
analysis were applied. Special emphasis was placed on the use of Al for automated analysis and generation of user
solutions.

The results of the case study were applied in the experimental part of the research, aimed at evaluating the
effectiveness of an interdisciplinary approach in IT education. The findings demonstrate the practical applicability
of Al and DSS in educational contexts, contribute to the development of professional competencies, and deepen
understanding of interface design processes. The article concludes with an analysis of prospects for integrating
similar case studies into ICT education within the framework of project-based learning using modern digital
technologies.

Keywords: artificial intelligence; decision support systems; ICT education; interdisciplinary approach;
user interfaces; direct manipulation interface; testing; digital technologies.

Beenenne

«O0pa3oBatenbHble TpaHC(HOPMALIMK BBICLIET0 O0pa3oBaHUs B MU(POBOM MHUpE, IO
CYTH, HallpaBJIeHbl Ha (POPMUPOBAHUE OCHOB YCTOMYUBOH MPodecCHOHANBHON KOMITETESHITUH
— CHOCOOHOCTH HCIIONIb30BAHMS HAy4HOH Oas3bl CHCTEMHOIO MOAXOAA KaK METOIOJIOTHH,
MaTeMaTHYECKUX METOAOB M MOJENeH Kak CpencTBa U MH(POPMALMOHHONW TEXHOJOTMU Kak
WHCTPYMEHTa BbIOOpPA U NMPUHATHS PELICHUH B 000N 00JaCTH 4e0BEYECKON AESITETbHOCTH.
CooTBeTcTBEHHO, OfmHA M3 3amad oOyueHHs: odopmisieT (PaKTHUECKOE paCIINpPeHHe U
yrayOlieHrne KOMIIETEHIINH U(PPOBOH SKOHOMHUKU — CIIOCOOHOCTh MOHUMATh U MPUMEHSTH B
HCCJIENOBATENBCKON U MPUKIJIANHON NE€ATENIbHOCTH COBPEMEHHBIN MATEMATUUECKUI anmnapar u
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COBpPeMEHHble MH(POPMAaLWOHHbIE TeXHONOruuM, - B (GopmaTe MNOALFOTOBKW MNONHOLEHHbIX
cneynanncrtoB, CNOCOBGHbIX 06ecCNeuYnTh MHOOPMALNOHHYIO NOAAEPXKY MPUHATUS peLll eHUIE ¢
yyeToM cneuynpumkn npeagmeTHon obnactu» [4]. 3To ocobeHHO akTyanbHo B M T-o6pa3oBaHum,
roe MHTerpaumnsa UCKYCCTBEHHOT0 MHTennekta (MW) n cnctem NOAAEPX KU NPUHATUSA PeLl EHUNN
(CNOMNP) cTaHOBUTCA He TONbKO NpPeAMEeTOM TEOPETMYECKOr0 MHTepeca, HO M NMpakKTUYecKomn
HEO6X0AMMOCTH.

B pamkax faHHON KOHUenuWW aBTOPbl Ha NPOTAXEHWUMN pAfa NeT peannsy T NpakTUKY
NnpoBefeHUA MeXAUCLWUNAUHAPHbLIX 3aHATUWA, HanpaBfieHHbIX Ha CUHTE3 U UHTerpayuto
3HaHUI, yMeHN’ " HaBblKOB, NpeAyCMOTPEHHBI X pasnuuYHbI MU ancumnauHamm
obpasoBaTenbHblXx nporpamMm [1,7,9]. MogXx0o[ OCHOBAH Ha NONOXEeHWMN 0 TOM, 4TO «LlenocTHoe
paccmMoOTpeHMe 3ajay npegnonaraet ynopagoOYeHHbIW U cUCTeMaTUUHbLIA o6pas Mbicned wu
pelictBuin. BoigeneHne oTAeNbHOW HayyHoin (Tem 6onee - yyebHON) AMCLUMNNAMHBL BecbMa
ycnosHo» [4]. Takafa ¢opma opraHumsauumym no3BoNfAeT CTYAeHTaM He TO/NbKO OcCBauBaTb
TeEXHWYECKNe cCpeACcTBa, HO M OLLEHMBATb I PEKTUBHOCTb MPUHUMAEMbIX MPOEKTHbIX PeLlW eHnN
Ha OCHOBE LM(PPOBLIX METPUK N 9KCNEPTHOW OLEHKN.

MexancumnauHapHble 3aHATUA OPraHu3ywTCA C LeAb IMNUPUYECKON NpPOBEpPKYU
rmnoTe3 0 BAWAHUN o6pa3oBaTeNbHbIX, NefarorM4Yecknx M MHOOPMALUOHHBIX TEXHONOTUKA Ha
ypoOBeHb MNOALFOTOBMNEHHOCTM BbIMYCKHUKOB K CaMOCTOATENbHOMY PpEWEHUID MNPakKTUKO-
OPMEHTMPOBAHHBLIX 3a4ay. B hopmaTe NpoBOAMMDbBIX 3aHATUW OCYL, eCTBAAETCA KOMNAeKCHas
olueHKa:

S BAMAHWSA NCNONb3YEMbIX TEXHONOTUIA Ha Y4ebHbIA pesynbTarT;

S CNOCOBGHOCTM Yyuyawmuxcs BbIABANATL U QopmynupoBaTb nNpob6nembl NpegMEeTHOMN
ob6nactn (Nto60 M3 chepbl YeNOBEYECKOWN AeSATENbHOCTM), CTaBUTb W pewaTb NPOMUNbHLIE
3agayv, BblABUraTb W NPOBepPATb NMpodecCMOHANbHble FTUMNOTE3bl B NPOLECCE M3YYEHUS W
aHanusa peanbHblX CUTyauuUi, NPOEKTUPOBAHNA MHPOPMALMUOHHBIX CUCTEM U OCYL, eCTBAEHMA
WHbIX NPOGeccMoHanbHbl X BUJOB LeATENbHOCTU, OPUEHTUPOBAHHbIX Ha NOAAEPXKY NPUHATUSA
peweHmnm.

B paHHOM cTaTbe npeacTaBfieH NMPUMeEP MEXAUCULWNAMHAPHOTO Kelica NS CTYAEHTOB
MT-cneumanbHoCTe HanpaBneHWs MNOATOTOBKM «WNHDOPMALMOHHO-KOMMYHUKALWOHHBIE
TexHonornm» (MKT). YKasaHbl y4ebHble AUCLUUNNUHDBI, TEOPETUYECKNE NONOXEHUA U MeTOAbI
KOTOPblX HEO6XOAUMbI CTYAEHTaM A1 pelleHmna Kelica, a TAKXEe UHCTPYMEHTbl, MTPUMEHAEMbl e
npu BbINOMTHEHMW MU 3ajaHuns (MHTennekTyanbHbl € cepBMUCHI, OHNAaWH-KaAaNbKyNnaATOpHI,
cneunmannM3npoBaHHble NAAaTPOPMbl M NPpOrpamMMHble Cpefbl).

MexancumnauHapHble 3aHATUA NPOBOLAMNWCHL NO3TanHo, C 06A3aTeNbHON cpavei
NPOMEXYTOYUHbIX 0TYETOB yepes nnatpopmy M icrosoft Teams, cobnio feHnem
yCTaHOBNEHHbI X AefnaiiHOB, nNpeAgcTaBNeHUeM Buaeos3anucein m ohopmMaeHMeM NPOTOKONOB
KOMaHAHOW peAaTenbHOCTM. Takaa opraHu3auuma obpa3oBaTeNbHOro npouecca no3Bonmna
npenojaBaTtenaM TMNpPOBECTU [JeTaNbHblAi aHanua xopa BbINONHEHWS 3ajaHWA, YpPOBHA
BOBNEYEHHOCTN CTYAEHTOB N3P EKTUBHOCTN MPUHUMAEMbIX KOMaHAaMn NPOeccCMoHanbHbl X
peweHWn. NMonyyeHHble faHHbIEe NernN B OCHOBY 3KCNEepPMMEHTaNbHON YacTuW MccnefoBaHus,
BKNOYaa ¢GopMuMpoOBaHUE MeTpUK [ANA OUEHKU chopmupoBaHHOCTU WU T-KoMNneTeHUUN
yyalw mxcad U KOPPeKTUPOBKY cofepXaHunsa 3ajaHuii.

Ocob60e BHMMaHMe B MCCNefOBaHUUN yLeNeHO BAWAHWUIO apXUTEKTYPHbIX pelweHnd Ha
TOYHOCTb M yfo6CTBO MHTepdelicoB, a Takxe poam MW B aBToMaTusauumm TecTUpoBaHusa u
aHanus3a nNONb30BaTENbCKOF0 oOMNbliTa. 3OTW HanpaBneHusa obecneuymnm dQopMupoBaHue
060CHOBAHHON 6a3bl Ana oueHKN BnuaHua MM n CMNMNP Ha pa3BuTMe NnpodhecCnoHanbHblXx UT-
KOMMNEeTeHUN.
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Metoponorus GOpMYJTUPOBKH U MPOBEPKH THUIOTE3 BKIIKOYAET: METOXN (OKYyC-TPYIII,
METOBl M MOJAETH AaHajh3a NAHHBIX U CTATUCTHKH, AHAJIN3 BEPOATHOCTHBIX CIIEHAPUEB,
TECTHPOBAHHE HA peajbHBIX HaHHbIX, A/B/n TectupoBanue, etc. lnsg OLEHKH MPUHSATHIX
peLIeHH 1 YPOBHSI KOMIIETEHTHOCTH CTYACHTOB NMPUMEHSIHCH SKCIIEPTHBIE METOIbI H TEOPHSI
MPOBEPKHU CTATUCTHYECKUX rumotes [5, 6, 13].

IIpuemnemslii ypoOBEHb 3HAUUMOCTH TMNOTE3bl cocTtaBua p<0,05. Bce cratuctuyeckue
pacueThl BBIMOJHSJIUCH ¢ ucmoyib3oBanueM mnporpamm SPSS [3] m MS Excel [23], uro
o0ecrieunBaeT HaeXKHbIE U BOCIIPOU3BOAUMBIE PE3YIIBTATHL

Cnenyer OTMETHTb, YTO HE BCE BBIIBHHYTBHIC NPEATIONOXKEHUS TOATBEPININCH
CTaTUCTHUYECKH 3HAYUMBIMH: 3TO CBSI3aHO C HEAOCTATOUYHBIM OOBbEMOM TAHHBIX, U3MEHEHHSIMU
B yposHe BuaneHus HWMKT, mupokum pacnpocrpanennem HMU-cepBucoB u apyrumu
¢dakTopamu. Bmecte ¢ TeM B mporecce padoTbl (POPMHPYIOTCS HOBBbIE MPENIOJIOKEHIS,
CHOCOOCTBYIOIINE PA3BUTHIO MOIXOAOB K MEKAUCHUIUINHAPHOMY OOYUEHUIO.

Takum oOpas3oM, HCCIeOBaHNE HILTIOCTPHPYET BO3MOXKHOCTH NMPUMEHEHHS, a TaKkKe
noaTeepxnaer 3¢pdexruBrocts naTerpannu MU u CIIIIP B obpa3oBarenpHYIO MPAKTUKY U
MOJYEPKUBAET NMEPCIEKTUBHOCTD UX AanbHeimero npumenenus: B8 UKT-o0pazoBanum.

Yu4eOublii keiic: IIpoexkTHpoBaHHE H TeCTHPOBaHHE HHTepP(elcoB MPSIMOro
MAHHUITYJIMPOBAHHS € HCNOJb30BaHHeM U 1 MeToA0B MoaAeP:KKH NPUHATHS PelleHuN.

B pamkax yueOHOro keiica, peaJlM30BAaHHOTO Ha CThIKe AucuuIuinH «lIpoexTupoBanue
MIOJIB30BATENBCKUX HHTEPEHcoB», «MeTposorus nporpaMMHOro odecrnedeHusy, «CHCTeMbl
NOJACPKKH MPHUHATHUS perneHnin» u «MH(pOopMalmoHHbIe TEXHOJOTHH B MPOGECCHOHATBHON
OESITeIbHOCTH», CTYIACHTHl BBINOJHSUIM 3a/laHUE, HampaBleHHOEe Ha pa3paboTKy U
TECTHpPOBaHUE HHTEP(PEHCOB MOOMIBHBIX MPUIIOKEHUH, NPENHA3HAUYEHHBIX ISl aHAJIN3a
APXUTEKTYPHBIX OOBEKTOB.

Llenp kefica — pa3zpaboTka W ampoOarsi MOJb30BATEIbCKIX HHTEP(ENHCOB C MPSIMBIM
MaHHITYJTUPOBAHHEM MYJIBTHMEIUIHBIMU u KapTorpagpuuecKuMu TaHHBIM,
OPUEHTHUPOBAHHBIX HA aHAJIN3 APXHUTEKTYPHBIX OOBEKTOB M ropoackoil cpembl. OOBEKTHI
OTIPENEeISINCh CTYJEHTAMH CAMOCTOSITENIbHO — OT MaMSITHUKOB apXHUTEKTYPBI A0 3JIEMEHTOB
uHppacTpykTypsl. Ha Bcex 3Tamax peaan30BBIBAJICS MPAKTHKO-OPUEHTHPOBAHHBIN ITOAXO C
y4e€TOM CHenu(UKH ILeNIEeBbIX IOJIb30BaTeNell  (ApXUTEKTOPBL, PHENTOPBI, CTYAEHTHI
KOJUIEIPKEH apXUTEKTYPHOTO MPOdIs U Ap. ).

CTpyKTypa npoeKTa 1o pemeHHIo Keica U coaepKRaHue 3TANo0B

v @opMyIMpOBKaA 3a1a4M U BIOOp 00BbEKTa aHANM3a: OOOCHOBAHUE BBHIOOPA C YUETOM
TpeOOBaHUN K IIOJIb30BATEIBCKOMY B3aMMOACHUCTBUIO U CHEUU(PUKHA TPOCTPAHCTBEHHBIX
IaHHBIX, HEOOXOmMMBIX il wuHTepdelicHoro mnpoektupoBanust [15], obocHoBaHUe
3HauuMocTH, paspaborka SMART-cTpykTypsl nmpoekTa (Meromonorus Specific, Measurable,
Achievable, Relevant, Time-bound) anst popmanuzanuu enei U KpuTepres OLeHKH [2].

v’ IIpoexTupoBanune uHTepdeiica ¢ ucnoab3oBanreM cpencts Figma [24], Adobe XD,
Flutter u React Native, Bkimtouass uaterpaunto LIDAR, API Google Maps, Busyanuzanuto 3D
U UCTOpHUYeCKNX naHHbIX. PpeliMBopkm MoOunpHOH paspaborku: Flutter, React Native,
Kotlin/Java. Metonsr obpabotku nzobpaxenuii: OpenCV [17].

v PaspaboTka  cTparerMd  TECTHPOBAaHHMsS  C  WCIOJIB30BAHUEM  METOIOB
(YHKIIMOHAILHOTO TecTupoBaHus [8], ro3aOunuTH-aHanu3a (BKIIOYAsh PEKOMEHIAIUU
WCAG), A/B-tectmpoBaHusi mJIi CpPaBHUTENbHOW OLIEHKHM BAapHUAaHTOB HHTepQerica,
ABC/XYZ-ananu3a nist cucremarnzaunn Meronos CIITIP u TecTupoBaHust st MPUIIOKEHUS
[0 OLIEHKE COCTOSIHUSI COOPY)KEHHWH M ONTHMH3ALMHM CLIEHAPHUEB, & TAKXKe MEKIYHAPOIHBIX
CTaHaPTOB OLIEHKH KadecTBa nporpammuoro obdecredenus ISO/IEC 9126, ISO/IEC 9241-11
u ISO/IEC 25000 (SQuaRE) [18-20].
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v/ OueHka KadecTBa M MeTposiormdeckuii aHanmsz 110 [22], Bkirouyas METPHUKH
MPOM3BOIUTENBHOCTH, CTa0MJIIBHOCTH M TOYHOCTU T'€ONO3MIHOHUPOBaHUS. MHCTPYMEHTBI
CI/CD u 6era-tectupoBanusi: Jenkins, TestFlight, Google Play Beta [14, 16, 17].

v' Ha sTane NpUHSITHs MTPOEKTHBIX PEINEHH UCMONIB30BAIMCH METOIbI KOJJIEKTUBHOTO
BbIOOpA B YCIOBHAX HETIOJIHOW HH(POPMALWH, BKIIFOYast MeTOA aHanu3a uepapxuii (AHP) [11],
METO/BI TONOCOBaHUs [12], paHKUPOBAaHUS AJTBTEPHATUB, UTPOBBIE TEOPETUIECKUE MOJENU U
MapKOBCKHE MPOLIECCHI.

v Unterpatuss UU-cepsucos (ChatGPT, Midjourney, SegmentAnything) s
reHepaluy aJbTepPHATUB WHTep(ENCHbIX pemeHuii, o0paboTku pumdexa U aBTOMATHU3ALUU
TECT-KEWCOB, aBTOMATH3UPOBAHHOIO aHAJIN3a IIOJIb30BATENbCKOW OOpaTHON CBsI3U U
NPUOPUTH3AIMK (PYHKLMOHAIBHBIX TpeOoBaHWI. B TOM wmnCle NPUMEHSITUCH S3BIKOBBIE
Mozenu st GopMyIHPOBKH 337a4 ¥ BU3YAJIbHOTO aHaIN3a MpoTOTHIOB [10].

OopaszoBarenbHbiii 3pdext u UT-komnereHuun
YdacTre B MpOeKTe MO3BOIMIIO CTyAeHTaM C(hOPMHUPOBATH U MTPOAEMOHCTPUPOBATD Psift
npodeccronanbHbXx M T-KOMIEeTeHIIN, BKIFOYAs:

v’ BllaJieHHe TEXHOIOTUsIMU MOOHITBHON U KPOCCILIaTGOPMEHHOMN paspaboTKH;

v’ IpUMEHEHHE METONOB TECTUPOBAHMS U OLIEHKU KaueCTBa UHTEP(ENCOB;

v’ IPOeKTHUPOBaHKE U(POBBIX PEIIEHHUI I aHAJIN3a POCTPAHCTBEHHBIX OOBEKTOB;

v" ucnonb3oBanre MU B 3a1auax TECTUPOBAHMYS, AaHAN3A U BH3YaJIU3aLlUH;

v paboTy B KOMaHax ¢ MPUMEHEHHEM Mozeliel cornacoBanust MHeHui 1 CIITIP.

Tabmuma 1. CBsa3b y4eOHBIX UCIUILTNH, MPOESKTHBIX AedcTBuil 1 UT-koMneTeHImii
CTYIEHTOB NP MPOSKTUPOBAHUU UHTEP(ENCOB

. ®opMupyemMbie
Ne Yue0nast AUCHUTIITHA/TEMBI IpoexTHbIE AeiicTBHS pMUpY
HNT-koMmiereHIn/HABBIKI
TDOCKTHDOBAHIC Pa3paboTka mpoTOTHIIOB C UI/UX-mu3aiin, B3aHMOJCHCTBHE C
1 P 1P . MPSMBIM MAHHITY THPOBAHUCM, r¢0- U My IbTUMCIHHHBIMH
MOJTB30BATEILCKHX HHTEP(EICOB.
MY TBTHMCIHA. JTAHHBIMH,

Mertpomorus / MeTpHyecKkoe H3MEPEHHE KAaUeCTBA
Pa3paboTka KpUTCPHCB OLICHKH,

2 TECTHPOBAHUC MPOTPAMMHOTO MPOBCICHHE TCCTHDOBAHIIA, O, ISO/IEC craHmapTsl,

00eCIICUCHHSL. F03a0HTHTH-AHAJTHS,
ITpuveHeHNE METOA0B ITocTpoeHue MoaeACH IPHHATHA
3 CucTeml noazep TDHEGTHI osanusa, AHP CIICHUH, COTJJAaCOBAHUEC MHCHUI
pemernit (CIITIP). PARDKHp s AT, p ’ ’
KOJUICKTHBHOTO BBIOOPA. OIICHKA AJIETCPHATHB.
WHapopManmoHHbIE TEXHOTIOTHH B Hcnom3osanne M- Wnrerpamus MU, pabora c API,
4 mpo(heCCHOHATBHOH HHCTPYMCHTOB, AP, reHepamms | TeHCpaTHBHBIC MOCTH, 00paboTKa
JICATCIIBHOCTH. TECTOB. H300PAKCHHUI.
IIpoekTHOE aBJICHUE, HACTPOIKA
5 Yupasneane UT-npoekramu / | [IoCTpOCHHE CTPATCTHH MPOCKTA, P HaI\/'IHJIaI\/'ISI[{ﬁI]; TeCT O’BaHHTfH
Pazpaborka UC. SMART-3amaun, CI/CD. 1P
Pa3BECPTHIBAHMAL
AHaTH3 TOTB30BATEIBCKOTO
Beb-anamutuka u
., A/B-tectupoBanue, cOop TMOBCICHNA, OLICHKA
6 IH(pPOBOH MAPKETHHT
TOJTE30BATEIBCKOTO (PraOCKa. BOBJICUCHHOCTH, ONITHMH3AIAS
(3MEeMEHTBHI). .
nHTEp(eiica.

Hmoeosas 3auuma mnpoeKkTa BKIOYAET OTBEThl HA KOMIUIEKC BOIPOCOB O BBIOOpE
O0BEKTa HUCCIIEIOBAHMS, Ka4eCTBE MHTEP(PEHCHBIX PEIIeHUH, MOJHOTE TECTOBOTO MOKPBITHS,
BO3MOKHOCTSIX KOMMepLHanu3aun npoaykrta u peammsaumu monenedr CIIIP. OcobGoe
BHUMAHHE YACTAIOCH 00BbEKTUBHOCTH TECTUPOBAHUA, JOCTYITHOCTU peLHeHI/Iﬁ JJIsA J'II'OI[GfI C
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OrpaHUYEHHBIMH BO3MOYKHOCTSIMH, & TaK)ke€ OOOCHOBAHHUIO CTPATETHH BBIXOJA U3 MPOEKTA MPU
UICHTU(PHUKALINHA PUCKOB.

PesynbraTe! keiica, mposoanmoro B 2022 (5 komanz, 0e3 npumenenus UM -cepBucos),
2023 u 2024 (7 xomMaHa ¥ 4 KOMaH/bI COOTBETCTBEHHO, C MCIOJb30BAHHEM HEHPOCETEBBIX
UHCTPYMEHTOB) TOJax SIBJIIOTCS OCHOBOH OKCIEPUMEHTAJIbHOW YaCTH HCCIIEAOBAHMUS,
PE3yJIbTaThl KOTOPOU MPEACTABJICHBI B JaHHOH cTaThe. COCTaB KOMaH[ S+6 y4aImuxcs.

AHau3 U 00Cy:KAeHne pe3yJabTATOB

JUis mocTKeHHs Lenel HMCCIeNOBaHUS U IMPOBEPKH OOOCHOBAHHOCTH IMPOEKTHBIX
pemeHnii Obuta peajM30BaHa CepUs MEPOIPHSTHUN, HANPABICHHbIX HA BEPUPHUKALMIO
BBIIBUHYTBIX  TIUmoTe3.  Ywyamuecs  (opMymupoBaid W NHPOBEPsUIN MPOUIbHBIC
npodecCHOHaIbHBIE TUIOTE3bl, BO3HHUKAIOIIHME B IPOLIECCE TECTUPOBAaHUS LH(PPOBOro
NPUJIOKEHUsT (HampuMep, BJIMSHUE WHTePQEHCHbIX peIleHWH Ha TOYHOCTh, yHOOCTBO U
BOBJIYeHHOCTD). [Ipernonasareny, B CBOO OYepeab, AHATH3UPOBAIH BIUSTHUE HCIIONb3yEMbIX
UT u NN Ha yueOHble pe3ysbTaThl M YPOBEHb CPOPMHPOBAHHOCTH LHU(PPOBBIX H
UCCIIEIOBATEIIbCKIX KOMIIETEHIIMHA YyYalquxcs. OTH HampaBieHHs ObUIM OTPaKEHbl B
MOIU(PHUIMPOBAHHON CTPYKTYpE Ketica, 00ecTIeunBaroIIei LieleHanpaBIeHHYO BepupUKALIIIO
KaK TEXHUYECKUX, TaK U MeJarornieckux aclekTOB MPOEKTHBIX PELIEeHU.

YacTHble pe3ysbTaThl IPeACTaBIeHbl B Tabnunax 2-4 u pucynkax 1-2. Kaxnmas runoresa
OTPa’KAET KIIFOUEBBIE ACMEKTHI pa3pabOTKH CTPAaTernu TECTUPOBAaHUS MHTEP(EHCOB MpsIMOro
MaHUITyJUPOBAHMS: OT TOBBbINIEHWS yAOOCTBa  HCIOJNB30BaHUS 10  obecredeHus
OOBEKTHBHOCTH M TOJHOTBHI OLEHKH XapakTepUCTHK OOBeKTOB. OLEHKH OCHOBaHbI HA
COBOKYITHOCTU JAaHHBIX U3 OTYETOB YYalllUXCsl, SKCIEPTHBIX 3aKIFOYEHUH U CTaTUCTUYECKUX
MOKa3aTeseH.

Tabnmuua 2 comep:XUT MPUMEPHI MOATOTOBKH METPHUK, MPUMEHSEMBIX NPH IPOBEPKE
TUIOTE3.

Tabmmua 2. MeTpuku npoBepsieMbIX runoTes (pparmMeHr)

Ne I'mmotesa Meron / Hnauxarop Kpurepuit Kputepmnit WncTpyMeHTHI /
Mertpuxa (rpanuua) | MHTEpHpETAL. Hcrounuku
JTAHHBIX
Hnurerpanus
P Onenxka Cpemnaee
KOMIIOHCHTOB Cpennsa OKCIEPTHBIC
3¢ pexTus- 3HAYCHHE TI0 .
1 CIIITP JKCTIEPTHAS >8.0 . ONPOCHI, KEHC-
HOCTH 10-6amtpHOH
TIOBBIMIIACT €€ 9 OIICHKA aHam3
peleHUH IIKaje
3 (HCKTHBHOCTH
ANOVA, Manna
ITpumenenne MU Hona Yurau U-
n BeO-aHanuTuku | CpaBHUTEINB- MPABHIIbHBIX TouHOCTB KpHTEpHH, TadIL.
2 MOBBIMIACT HBIM aHATH3 OTBCTOB HIIH > 90% BBIIIC HJIH JAHHBIC,
Ka4eCTBO TOYHOCTH COBIIAJICHHH C paBHA 3TAJOHY [1abJIOHBbI,
peruecHui 3TANOHOM (5) CIIPUNTHI
CpaBHEH.
WHKIFO3HB-HOCTB Crarucruy. .
. . U-kpurepuit wim
wHTCP(CICOB A/B- Cpemuuii 6amn 3HAYIMOC (TOCT. AHKETHL
3 BJIMACT HA TECTHPOBA- YAOBJICTBOPEH- p<0.05 pazmime ’ N
JOBJICTBOPEH HHUE HOCTH MEXIY TOIE30BATCICH,
y CIICHApUH
HOCTb TpyIIaMHA
Pazuanma Amnketsl (SUS.
BuzyanpHas o 3HauuMoe
CpeIHHX OICHOK | > +15% Kk UEQ), cucHapuw,
4 | oOparHazces3p | UX-anamms VIAyYIICHHE .
UX mexay KOHTPOITIO U-kpurepuit wim
yayumaer UX BOCIIPHATHSA
rpynnaMu t-TecT
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YIVEHBLLEH. o
V-reHepaLyia Bpems BOEVBHA Vi reHepaLiyn,
g KCTECTOB  Terepaymy  CuEBHEH/EC  BPYMHYIOHA n%bu%gme gJaBHe%g
yCKOpseT TOYHOCTb 3JTa/I0HOM >25%, sqﬂEKPSB-Hocm (Lg\e;eHr?spmein
TECTVPOBaHVe CLieHapvieB minglégzve BLEU), t/U-Tect

Ha pucyHke 1 npeacTaBneHa TennoBas KapTa, OTPaXatollas OTHOCUTENbHYH cumy
ahheKTa Kakaol runotesbl MO TPeM METPUKaM. AHanus 0606LieHHbIA, OXBaTbiBAeT BCeE

OCHOBHbIE MpoBepseMble rUMoTesbl.
34echb:

«/ LIBeTOBas LiKana OT CBET/IO-XENTOro (HM3KMiA 3(eKT) A0 HAChILLEHHOrO CUHEro

(BbICOKWMIA ahheKT).

«/ Uncna B A4elikax - YCNoBHble OLEHKM CUnbl 3(hdekTa no wkane 0710. Ha Tennosoi
KapTe 0TOOpaXkeHbl TONbKO (haKTUYEeCKM 3atiMKCMPOBaHHbIe 3HaYeHns 6°9.

Y ¢ Jr
fr
0
WHrerpaups kovmoHeHtosC N M P 7
Mpvivererive W v BeG-aHanmkm
MHK/IOLIHOCTb MHTEpdeiicoB = 7 8
MomyrsHas apumexTypa - 8
O6parHes ceTb BHYTMCTIP - 7 H 0.0
B/ByarsHesa 0oparHed (b
Teopm peweHia b 7
MynbTumegua -~n
Mvowe Hectpoan - 7
O6parHas cBs3b Npenogasarenei s
N/HvCTpyVEHTBI B
WA-TeHepaLws kelic-tecteB j 7 6 65
VHTerpaLwms KorneKTvBHOro Bobopa -1 8
CraH/pTMMpOsiaHHKie LLBGOHbI OMPOToK » 7
Metpr adipeTa

PucyHok 1 TennoBas KapTa OTHOCUTE/IbHOW
CUNbI 3PPeKTa KaKAOWN rMnoTesbl

S MeTpuKku sthekTa:

* Poct TOYHOCTU/KayecTBa
rMoKasblBaeT, HaCKO/bKO rmnoresa
CMocobCcTBOBasIa MOBbILUEHNO TOYHOCTU
pelleHnin,  BamMpauuMn  OaHHbIX WM
YNYULLEHUIO  KayecTBa  MHTEP(elCoB.
OueHvBaeTCA Ha OCHOBE MOBbILLEHMUS
TOYHOCTM MPOrHO30B (Hanpumep, npu
W), TOYHOCTM XapaKTepPUCTUK O06BLEKTOB
(Hanpumep, Npn MynbTUMeAMa), Kayectsa
NPUHUMaEMbIX PeLleHnin (Hanpyumep, npu
feedback-loop).

*  CHwkKeHue BpemMeHU/oLWmnboK
OTPaXaeT  3KOHOMMWIO  BpEMEHU W
yMeHbLUEHVe  4yucna  OWKMBOK  npu
BbINOSIHEHMM 3afa4 3a CYET YMPOLLeHUs

apXUTEKTYpbI (MOAYNbHOCTD),
ncnonb3oBaHns WK ana  reHepayum
KelCcoB, cTaHAapTuU3aLmm
BXOJ0B/MHTEPENCOB.

* Poct BOB/1IEYEHHOCTH
Xapakrepusyet cTeneHb
3aMHTepPecoBaHHOCTH
no/sib30BaTeNiei/CTy4eHTOB rno
3aBepLUeHHbIM (hopmam/onpocam,

aKTMBHOCTM B MPOEKTe, OT3blBaM W
CyOBLEKTVBHOM CaMOOLIEHKE.

Tabnmua 3 CoAePXXUT pe3yNbTaTbl aHaIN3a NOATBEPXKAEHHbIX MMMNOTES.
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Tabmmua 3. UTOroBeIii aHaIM3 TUIIOTE3 SKCIIEPUMEHTA
(TTonTBEPIKIACHHBIE THIIOTE3bI, (PparMeHTHI)
Ne I'mnote3a OGocHoBanmue PexomMengannm
OOHapyeHa BBICOKAS  KOPPEILILHL
Py PPeIilt IIpogomkars pa3BHBaTh
WHTerpannss KOMIIOHEHTOB | MEKIY  YPOBHEM  HHTETPAlMH | MOV IBHVEO  ADXHTOK .
1 | CIIIIP TOBBIIAECT ec | oucHkaMu  pemeHuid. Mogeap ¢ Y IBHY P TYPY
3¢ peKrTHBHOCTH marerpanuen CYBJl m  wmHTepdeiica ruoKoi CBABHOCTRIO
KOMITOHCHTOB.
HMCJIA JIyYIIHe OaJuThl
A/B-tecTl mOKazamu  crabuibHbIC | BHEapsTs HHKJTFO3UBHBIC
WHKIFO3HBHOCTB
. OTIMumMsA. ['pymmsl € aJanTHBHBIM | 3J1E€MEHTHI  (KOHTPACTHOCTS,
2 | maTep()CHCOB BIMACT HA . .
JU3aHHOM TOKA3aJIA BBIIIC | TOJIOCOBOM BBOJ, YIIPOIICHHAS
VIOBJICTBOPESHHOCTh
YIOBJIETBOPEHHOCTH (p<0.05) HABHTaIMsl) KAK CTAHZAPT.
Bpewms Ha nopaboTky u uncno ommbok | Mcnoxp3osars pH
MonaynsHad  apXHTEKTyPa
3 \CHBIIACT TPy 03ATPATEL HIDKE B MOZYJIbHBIX CHCTEMAX (BHIOOPKA | MPOCKTUPOBAHUH HOBBIX
Y TPyAO3aTp 13 Keiicos 2023 1 2024 ro10B) pelieHHil.
OOparHas cCBsI3b B )3
D FYTPH | by 1irus B HTOTOBBIX MOKA3ATEILX mpu | DpQerr yCHIMBAICA TIPH
4 | CIIIIP moBsOIacT KavecTBO
. Hanmann feedback-loop 3HaUEMBI MHOTOKPATHBIX HTCPALIHSIX.
pemeHni
Ha 17% sBpmme Oammsl yaoOcTBa B .
. JenaTe BU3yaNdbHBIA OTKIUK
Bmsyambaast oOpartHas cesi3b | mHTEpdeticax c BH3YalTbHBIMH
5 O0S3aTCTIBHBIM ~ 3JICMEHTOM
yayumaer UX noackazkaMu. PasHuna B UX-0ICHKAX. mETepdeiica
[ToaTBEPsKACHO IO OIICHKAM M AHKETAM. P
Teopus permeHuil CHIKACT
CHmwxenne pazdpoca B CyOBCKTHBHBIX | BBOO BECOB KpHUTEpHEB |
6 | CyOBCKTHBHOCTB o
OIICHKAX CTYJACHTOB-3KCIICPTOB HA 15% | OIICHKA ANBTCPHATHB.
TECTHPOBAHHS
I'nbxue HACTpOIiKH | MeHbIne TIPOIYCKOB, Beimie | Ilpeanmarate HACTPOWKY moA
7 | yBCIMYHMBAIOT BAIMIHOCTH | BaMWmHOCTE. Ha  23%  Oompme | memm ompoca. BmsyamsHbie
dopm KOPPEKTHO 3aMOJIHCHHBIX (OpM. TIOJCKA3KH, BATAIAIN ITOJICH.
OOparnas cBa3b | Koppemtnust mexxny nHTeHCHBHOCTBIO U | [lommepxuBars MYJIbTH-
3 MPENOIABATENCH MO TPEM | AHKETHBIMH ITOKA3aTCILIMH. JUCTUIUTHHAPHYIO
HampaBlIcHWSIM  ycrumBaeT | OCOOCHHO CHIIBHA CBSI3b IPH OOPATHOH | KOOPAWHAIIMIO
BOBJICYCHHOCTh cs13u mo VI u CITTIP. MPENOJABATEICH.
B mmax ¢ MU — mmxe cpemmsaa | OOyqats YAIIHXCA
WM -uHCTpyMEHTBI Py . pex Y yHatm
OIICHKA CYOBEKTHBHOH CHOXKHOCTH H | 3(dexruBHOMY
VYCKOPSIEOT a7anTanuro
9 BBILIIE CKOPOCTh BBITIOJIHCHUA. | HCTIONB30BaHMIO MU,
CTYICHTOB K  CIOXXHBIM
saIAuANM Hcnonp30BaHel AaHHBIC MO 33ajJa4daM H | pa3paboTarts METOUKHI
OmpocaM aJanTanud, peaeKcun. conpoBokacHus ¢ M.
. BricTpee reneparms, Beime copnaacHue | Brmodars TCHEPATIHIO
HH-reHepanus TeCT-KEHCOB ™ PaTn, an vp .
10 C JSTANOHHBIMH CHCHAPHAMH. AHANH3 | MOACKA30K H TECT-KCHCOB B

YCKOPSACT TECTHPOBAHHKE.

JIOTOB pa3padOTKH KCHCOB

nHTEPPEHCHL

CTaTUCTHYCCKHE HCCOOTBCTCTBUAA,

Ha pucyHke 2 nokasaHa TeNjaoBasi KapTa, OTPa’Karo1lasi OTHOCUTEIBHYIO CUITY CIIOPHBIX
U HETIOATBEPKACHHBIX THUIOTE3 1O TPEM METpHKaM. Aunanuz kpumuveckuii, ¢ poxycom Ha
cnabbIX/HEyCTOMUUBBIX TrumnoTe3ax. JIaHHBIA MOAXOA TO3BOJIIET BBIIBUTH HE TOJIBKO

PELIEHHI B PEATbHBIX YCIOBUSIX.

3nech:

HO U OnNpeacjiuTe NOTCHUUAJTBHYIO TMPUMEHUMOCTDb

v' IlseroBas mKkajna oT 0ejgoro (HU3KHM 5PQPEKT) MO HACHIIEHHOTO KOPUUHEBOIO
(BBICOKUI 3 eKT).
v" Yucna B siueiikax — yCIOBHbIE OLIEHKU bl 3 pekTa o mkane 0+10. Ha TemioBoii
KapTe OTOOpaskeHbI TOJNBKO (haKTHUECKH 3a(pUKCHPOBAaHHBIC 3HAYEHUS 1+9.
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S MeTpukun apgekTa:
O6ocHoBaH- Cuna [pakTuueckas
e OO6GOCHOBAHHOCTb - HAaCKO/NbKO
o HOCTb  afhheKTa 3HAYMMOCTb
YyCTOWYMBSI MW HajeXHbl JaHHble (NO
BblOOpKe, cTaTucTuke, VW n Be6-aHanuTMKK 6 ) 6
BOCNPOW3BOAUMOCTHK). KauecTBO pelLeHuii !
e Cwuna atppekTa - BbIPAaXEHHOCTb
pasnnuuunii UM  WN3MEeHeHWW (B H[aHHOM KonnekTuBHbIN BbIGOP
9KCMEepPMMEHTe - HACKONbKO MNOBblCUNACH COrN1acoBaHHoCTL ! ! ? ’
OTHOCWUTENbHAf TOYHOCTb pacyeToB w/unu peLeHnii
CHUXEH YPOBEHb 3HAYUMOCTW MNPUHATKMA LLla6noHbI 0NPOCOB
HyneBoOW rMNoTesbl). BOB/IEYEHHOCTb 3 3 ° 3
. rlpaKTMLIECKaFI 3HAYNMOCTb - MyanMMeAma
HacKONbKO pesynbTart NPUMEHUM B TOYHOCTb ONUCAHNA 2 > ! !
peanbHbIX YCNoBUAX, faxe ecnum apdekT
YMepeHHbI i (3KCMepTHbI 1 onpoc no PucyHok 2. TennoBasa KapTa OTHOCUTENbHOI

pe3ynbtatam OTYETOB U aHanmsa FI/II'IOTES).

AHanuM3 KapTtbl

N O0TYHETOB Yy4YalW MXxcda nNo3BoNndaeT cpenaTtb cnepyrwumne BbiBOAbI

CNNbl CNOPHBLIX N HENOATBEPX AEHHbBIX TUNOTE3

(cm.

Ta6nmuy 4). HaCTUYHO NOATBEPXAEHHbIE U CNOPHbLIE TUNOTE3bl AEMOHCTPUPYIOT NOTeHLMaAn,

HO TPe6Y T YTOUHEHWUS YCNOBUA NPUMEHEHMUA, AONONHUTENbHOW BaNNgaLUnM UHCTPYMEHTOB U

HaCTpOI7IKVI B3aMMOAeﬁCTBMH c nonb3oBatenamMmu.

Tabnuua 4. WTOroBblM aHanM3 TMNOTE3 3KCMEPMMEHTaA

(HenoATBEpPX/l€HHbI €, YACTUUYHO MOATBEPX/AEHHbIE UAU CNOPHbIE TUNOTE3b)

FvnoTesa

MpymeHeHve U n
Be6-aHa/NTUKN
MOBbLILLAET KA4ecTBO
peLueHuii

WHTerpaums
MexaHN3MOB
KOJIIIEKTVIBHOIO

2  Bblbopa B nHTepelic
MoBbILLIAET
COr/1IaCOBAHHOCTb
peLueHui

CraHpapTusmpo-
BaHHble  LIAGMOHBI
OrpoCcoB  MOBbILLIAIOT
BOB/1IEYEHHOCTb

MynsTrmeama
4 NOBbILAET TOYHOCTb
onMcaHns! 06bEKTOB

O6ocHOoBaHWe
Cnopro.  CTaTUCTUYECKN HesHaunmble /
HEeYCTONUVBbIE OT/IMYUA B TOUHOCTU PELLIEHN
mexay rpynnavu c/6e3 V. SdiekT 3aBucnT
OT YMEeHVS1 YyyalMxcs CTaBUTb  3anpochl,
MHTEeprpeTnpoBatbL 0TBeTbl MW, yacto He

00y4eHbl.

He nogTBep> feHa.

Hecvotps Ha TEOPETUYECKYHD
060CHOBAHHOCTb, BbISAB/EHbI KOTHUTUBHbIE U
posneBble UCKaXKeHUS (oOMMHAHTHOCTb

JNgepoB, rPynnoBast Mosspusauys, BbICOKas
KOMIM/IMMEHTAPHOCTb UsieHoB rpyrnb|,
«LLMMOHaXK», MOTUBaLMA N 3aaqe).

YacTunyHoe NOATBEPIK AeHUE. BI/I,CI,eH TPEHA,
pocTa 3aBepLUeHHbIX OnpocoB (Ha 9%0), Ho
pasMuma He [OCTUMM MPUHATOrO nopora
3HAYMMOCTW. JaHHble HeloCTaTO4uHO
CTabWibHbI, CMeLLaHHble Tpynmnbl, ekt
NpUBLIYKK K .

YacTuunoe noaTeepxaenue. VIHTepdelic
reperpyxan 4acTb Monb3oBaTtened; ek
TO/ILKO Y OMbITHLIX CTYAEHTOB (B CPeAHeM Ha
12% Bbllle  TOYHOCTbL  XapPAKTEPUCTUK
00BEKTOB 3a CYET NPSAMOI BuM3yasmsaumm u
BO3MOXXHOCTU NpoBepKM NCTOYHVKOB
WHopMaLmn).

PekomeHgaumn
Paclumpute npumeHeHve -
aHMTUKXN ~ MpU YC/I0BUK
CUCTEMHOVA MOArOTOBKM
nosib3oBaTesiell M MoBbILLIEHNS
VIN-KoMnNeTeHTHOCTH

PECTIOHAEHTOB.
BcTpavBaHue (hMNbTPOB,
repesanyck, BHELLHsIS!

Ba/MJaUMs Un  BepuduKauws,
TaM-TPEKUHT  06CY>KAEHWIA,
WN-mopepaumn
B3aIMOAECTBUIA.

MOBTOPH.3KCMEPUMEHT Ha
OAHOPOAHBIX BbIOOPKaX;
N3MEPUTL CYOBbEKTUBHYHO
BOB/IEYEHHOCTb  HAMpsIMy!HO.
Y [06HO 1 MacLUTabypyemo.

Bknovatb  MyfbTuMeasa B
cucTeMbl  cbopa  JaHHbIX.
Vicnonb3oBaTb ()OTO, CXEMBb,
aHMaLmn. HacTpaviBatb
afanTuBHble UHTEPENCbI C
YMPOLLEHHLIM  PEXMMOM 110
ymonyaHuio.  SpeKTMBHO B
NpaKTUKe.
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Mony4YyeHHble fJaHHble TeCTUPOBAHWUA, OIKCMNEPTHLIX OLEHOK W MNONb30BaTeNbCKMUX
mccnefoBaHnin GopmupytoT 060CHOBaHHY aIMnNupuyeckyrw 6a3y ANa CcONOCTaBNeHUA C
oXupgaemMbiMun apdpekTamu, NPOrHO3MpPyeMbiMKU B pamMkKaxXx MeTOLONOrMYEeCKUMX NOLXOAOB B
o6nactTm MWHPOPMALMOHHO-KOMMYHUKALMWOHHbLIX TexHonorun (MKT). Ha pucyHke 3
npeAgcTaBfeHa CpaBHUTeNbHaa BU3yanusauusa 0XupaeMoh M hakKTUYeCKON I PeKTUBHOCTHU
MeTOAO0B NOAAEepPXKU NpuHATUA peweHunidt (CMMP), oxBaTbiBatloWan KakKk pacyeTHble, Tak W
onumcaTeNilbHble KOMMOHEHTbI, C Y4YeTOM MNPUMEHEHWA UAU OoTcyTcTBMA MNWMN-KOMNOHEHTOB.
Busyanusaums no3BonfAeT BbIABUTb PACXOXAEHWUA MEXAY TEOPETUYECKUMU OXULAHUAMU W©
IMOMPpUYEeCKMUMMN pe3ynbTaTaMu, [LeMOHCTpupysa BaAmaHue MWW Ha wuHTepnpeTauunw u
npaktTuyeckoe mcnonbsoBaHue mHcrpymeHToB CIMNTMP B KoHTekcTe MKT.

Mo ocAM avarpamm bl
OTNOXEH bl 3HayeHunn
OTHOCWUTENbHOW
pe3ynbTaTUBHOCTHU (0"100%)
Ha OCHOBe LaHHbIX,
NONYYeHHbIX OT 3KCNEepTOB M
YUYaCTHUKOB 3KCNEpUMEHTA.
Busyanunsayuns no3Bonfer
BbIABUTb PACXOX[AEHUSA MeXAy
TEOPETUYECKUMU OXUAAHUAMMU
" AMNUPUYECKUMMU
pesynbTatamMu, LEMOHCTPUPYSA
BANAHMKE nn Ha
mXugaHus (6es UN) - ------ thakTuueckm (6e3 NIN]
MHTepnpeTauuto "
—————— oxuganue (c ) ----—- (haKkTnyeckm (c)
npakTuyeckoe WuUCNONb30BaHUE
MHCTPYMEHTOB cnne B
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aHanusa metopgoB CMMP ¢cyyetom MM-KOMNOHEHThI

MpepacTaBneHHbIW Nnogxoh cnocob6CTBYeT He TONbKO Banmpjauuum o6GpazoBaTeNbHbIX
rmnotes, HO M (GOpPMMUPOBaAHWIO OBGOCHOBAHHbLIX BbIBOLOB O MNPUMEHUMOCTM LUGPPOBHIX
MHCTPYMEHTOB B NPOGhEeCcCUOHaNbHON JeATeNbHOCTHU.

BbiBOAbI

Ha ocHOBe nNpoBeAEHHOro ucCCNefoOBaHUA W aHanuMsa NOATBEPXAEHUSA BblBUHYThIX
rmnoTe3 chopMynMpoBaHbl CAeAylOLU,Me KN YEBble BbiBOADI:

S O6ocHOBaHUE HEOGXOAMMOCTM KOMNNEKCHOTO Nogxopfa.

OpheKTNBHOE TecTUpoBaHWE WUHTep¢hehncoB nNPAMOro MaHWUNynNMpoBaHMs TpebyeT
MHTerpauuwy MeTOA0B TEOPUU MPUHATUA pell eHU, MeTPONOrMN NPOrpaMMHOro o6ecnevyeHus
M NpoOeKTUPOBAaHMA MNONb30BATEeNbCKUX WUHTepdeiicoB. Takoi nogxop obecneyumBaeT
06bEeKTUBHOCTb M BOCNPOM3BOAMMOCTb NONyYaeMblX Pe3yNbTaToB.

S MopTBEPXAEHUE PONM BU3YaNbHON 06PAaTHOM CBA3MK.

Hanuune kKavyeCcTBeHHOW BM3yaNnbHOW o06GpPaTHOW CBSA3M NONOXMUTENbHO BAWSET Ha
yOOBNETBOPEHHOCTb MNONb30BaTeneil M nNOBblIWAET TOYHOCTb BOCMPUATUA MapamMeTpoB
mccnefyemMmbl X 06beKTOB.

S CHUXeHWe CY6BLEKTUBHOCTM NOCPEACTBOM NMPUMEHEHUSN MO enel Teopumn pel eHmnii.
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Hcnonb3oBanue CTPYKTYPUPOBAHHBIX KPUTEPHUEB, METOAOB PAHXUPOBAHHUS W
arperupoBaHus 3KCIEPTHBIX OLIEHOK MO3BOJIMIIO MOBBICUTH COMNIACOBAHHOCTb MPUHUMAEMBIX
pelIeHn U YMEHBIINUTD BIIUHUE MHAUBUAYAJIbHBIX HCKAKEHUH.

v" 3HaUMMOCTb MYJIbTUMEIUNHON MOANCPIKKH.

Bo3moxkHOCTE  palOTBI € TEKCTOBBIMH, TIpadUUeCKUMH U MYJIBTUMEIHHHBIMU
¢dopmaTaMy HaHHBIX OOECIIEYMBAET IMOJHOTY, HATJSAHOCTb M JTOCTOBEPHOCTH COOHMpaeMoi
UH(pOpPMALIHH.

v' TloTeHIMan MacIiTabUPOBAHKS U KOMMEPIIUATM3ALIUH.

[TonyueHHBIE Pe3yIBTATHI AEMOHCTPHUPYIOT, UYTO ChopMHUpPOBaHHBIE y BEIMYCKHUKOB UT-
HanpasyiieHuii kadenper MKT CKY wum.M Ko3bibaeBa KOMIETEHIMH JOCTATOYHBI JIJIst
pa3paboTKU M afanTaliyi KOHLETNH HHTeP(PEHCHBIX PEIleHni U CTPaTernii TECTUPOBAHMUS,
npuMeHuMbIX B npukiaagubeix MKT-cucremax, OpHeHTUPOBAHHBIX HA 3a7a4l CTPOUTENBCTBA,
APXUTEKTYPhI, SKCIUTyaTallH HHPPACTPYKTYPBI U CMEKHBIX OTPACIIEH.

IlepcniekTHBBI JATBHENIINX HCCJAEA0BAHHHT

v’ PaspaboTka W anpo0alsi aJanTHBHBIX MOJENEH TECTHPOBAHMS, YUHTBLIBAIOIINX
U3MEHSFOIINECS LM MTOJIb30BATENIeH U YCIIOBUSI SKCITyaTauuy HHTepdericos.

v/ Co3naHue aBTOMATHU3MPOBAHHBIX HHCTPYMEHTOB IOANEPKKH  KOJJIEKTHBHOTO
BbIOOpA, YCTOMYMBBIX K MPOTUBOPEUNBOCTH U HETIOJHOTE BXOIHBIX JAHHBIX.

v’ Pacivpenue (QyHKIHOHANA MHTEPPENHCOoB it paboTel ¢ 3D-Monensimu 0OBEKTOB,
BKJIFOYasi CPEACTBA UHTEJJIEKTYAIbHOW HHTEPIIPETALIUN MYJbTUMEUHHBIX JaHHBIX.

v" TIpoBe/ieHHE CPABHUTENBHBIX UCCIENOBAHUI CTPATETHI TECTUPOBAHUS HHTEPDENCOB
B peanbHbIX ycnoBuax UK T-nmpoekTos, BkItOUas SKCILUTyaTalU0 B CTPOUTEbCTBE, JTOTUCTUKE
U THQPACTPYKTYPHBIX CUCTEMAX.
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CHATGPT, DEEPSEEK, GROK CUAKTbBI LLM-AI CTYAEHTTEPIIH
KY¥YMbBICTAPBIH BATAJIAYTA KOJIJAHY
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Angarma

Byn makamama ChatGPT, Deep Seck sxone Grok cHAKTH yakeH Tiamik Moaenpacpai (LM) cryacHTTepaiH
JKYMBICBHIH Oaranay TaICHIPMATAPhIHAA KOJAAHY MYMKIHAIKTEPl KapacThIPhLIAAbL. ABTOP aBTOMATTAHIABIPHIIFAH
TOCIIMIH KYIITI >KOHC 9JICi3 KAKTAPBIH AHBIKTAyFa 0aca HA3ap ayJapa OTBHIPHIN, OKBITYIIBLIBIK OarajaayMCH
canpicTeipranaa ChatGPT apKpuTel aibIHFAH HOTIDKCJICPTE Camaibl Tammay skacaiael. LLM maipanaHyIbiH
BIKTHMAJ APTHIKIIBUIBIKTAPE — OHACY JKbUIIAMIBIFBL, COHKECTIK KpHTEpHIUIepi, Macmradraxy — KOHE
IIBFAPMAIIBUIBIK TICH TAlAAy TEPEHITIH OaranayFa OalIaHbICTHI MIEKTEYJICP TAJKbLIAaHA L. TanceipMa TypiHe
(MOTIH, KOJ) JKOHC TOHHIH CPCKIICITIHG OAHIAHBICTHI OPTYPJI MOACIBACPIIH KOJIIAHBLIYBIHA CPCKINC HA3ap
aymapeuiaabl. JKyMBIC MIONY-aHAATHKABIK CHIATKA HC KoHCE OimiM Ocpyai Oaramayapl UH(DPIAHIBIPY >KOHC
LLM-xi oky mporiecine OipikTipy CanaChIHAAFBI opi KapaHFsl 3CPTTCYICPIiH OacTanKbl HYKTECi 0012 anazsl.

Kinr ceszmep: LLM, ChatGPT, Oaramay, CTYOCHTTIK >KYMBICTAp, >KACaHIBl HHTCIUICKT, OimiMm Oepy,
ABTOMATTAHABIPY.

NPUMEHEHHUE LLM HA TIPUMEPE CHATGPT, DEEPSEEK, GROK
JJIs1 OHEHUBAHUSA PABOT CTYJAEHTOB
Mynrunos K11
"HAO «Cesepo-Kaszaxcmanckuii ynusepcumem um. M. Kosvibaeear
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu: Kairatmuntinov@gmail.com

AHHOTATIAS

B crarse paccMaTpHUBAKOTCA BO3MOKHOCTH MPHMCHCHHA OOIBIINX A3BIKOBBIX MoAcncH (LLM), Takux kak
ChatGPT, DeepSeck u Grok, B 3amauax OLECHHBAHHS CTYJCHUYCCKHX paboT. ABTOP MPOBOJUT KaYeCTBECHHBIH
AHAA3 PE3yIbTATOB, MOMYyUYCHHBIX ¢ moMOMmBI ChatGPT, B cpaBHCHHH C MPEHOIABATCIBCKUMH OLCHKAMH, C
AKICHTOM HA BBIABICHHC CHJIBHBIX H CHA0BIX CTOPOH ABTOMATH3HPOBAHHOTO moaxoda. OOCyKIarTcs
MOTCHIMANBHBIC IPEHMYINECTBA HCIONb30BaHua LLM — cropocTs OOpabOTKH, COOMIOACHHE KPHTCPHCB,
MACIITAOUPYEMOCTh — a TAK)KS OTPAHHUCHHA, CBA3AHHBIC C OICHKON KPCATHBHOCTH H TJIyOMHBI AHATH3A.
OTI[GJ'II)HOG BHUMAHHEC YACJICHO NMPUMCHHMOCTH PA3IMTHBIX MOI[GJ'IGfI B 3aBHCHMOCTH OT THIA 3aJaHHA (TGKCT,
KOI) W CHeUU(HKA AUCUMIUIMHBL PadoTa HOCHT O030PHO-aHATMTHYCCKUH XapakTep M MOXKET IIOCIY KHTbH
OTIPABHOM TOUKOH 11 AAaJbHCHIIMX HCCIETOBAaHHHA B oOiacTH mudpoBm3ammuy 00pa30BATCILHON OIICHKH H
uHTerpanun LLM B yueOHbIH mponiecc.

Kmouesnie ciosa: LLM, ChatGPT, oueHuBanue, cTyaeHUECKHE pabOThI, HCKYCCTBEHHBIH HHTCILICKT,
00pa30BaHUE, ABTOMATH3ALIHA.
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APPLYING LLMS LIKE CHATGPT, DEEPSEEK, GROK
FOR STUDENT WORK EVALUATION
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*Corresponding author: Kairatmuntinov@gmail.com

Abstract

The article discusses the possibilities of using large language models (LM), such as ChatGPT, Deep Seek
and Grok, in the tasks of evaluating student papers. The author conducts a qualitative analysis of the results
obtained using ChatGPT, in comparison with teaching assessments, with an emphasis on identifying the strengths
and weaknesses of the automated approach. The potential advantages of using LLM are discussed — processing
speed, compliance with criteria, scalability — as well as limitations associated with evaluating creativity and depth
of analysis. Special attention is paid to the applicability of various models depending on the type of assignment
(text, code) and the specifics of the discipline. The work is of a review and analytical nature and can serve as a
starting point for further research in the field of digitalization of educational assessment and integration of LLM
into the educational process.
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Kipicne

Kasipri 3amanrsl OitimM Oepy TuimMal jkoHe OOBEKTUBTI Oaranaynbl Kaxker ereTiH OKy
MaTepuaanapbl MEH MIHIETTEPIHIH OCIN Keje KaTKaH KejieMiHe Tam Oojanbl. JKyMBICTBI
KOJIMEH TEKCepyTe HEeri3IeNTeH A9CTYpi Oaranay aaictepi kebiHece Korm eHOSKTI KasKeT eTel,
CyOBEKTHBTI XKOHE CTYACHTTEPIre yaKTbUIbI JKOHE JKEKEICHAIpIAreH kepi Oainmanbic Oepyre
MYMKiHIIK Oepmetini. OcbiraH OaiinaHbICTBI Oaranay NMpOIECiH OHTAMIaHIBIPYFa )KOHE OHBIH
camachlH apTTHIPYFa Kab1J1€TTI MHHOBALMSUIBIK TOCUIASPTe KAKETTITIK TYbIHIAMBI.

JKacaHmpl MHTENIEKTKE HET13eJTeH aBTOMATTaHABIPBUIFAH JKYHEJIep TEKCEPY YaKbIThIH
afTapibIKTail KbICKAPTYbl MYMKIH, OlpaKk KOHTEKCTTI €CelKe ajly YIIIH MYKHST KaJauOpeyai
KaxkeT ereni [1; 3].

Conrbl xbpunapel ChatGPT, DeepSeek xone Grok CHSIKTBI YIIKEH TIAIK MOJEIBASPIIH
(LLM) KapKbIHABI AaMybl OL1iM Oepy ToKipuOeCiH aBTOMATTaHIBIPY MEH JKETUIII PYAiH KaHa
MePCTIEeKTHBANAPBIH AIITHL byn Mozesbaep MOTIHII TYClHy, TAIZIay KOHE reHEPALANAY IbIH
ocepsli MYMKIHIIKTEpiH Kepcereal, Oys ojapabl opTYpl THNTEr CTYACHTTEPAIH *KYMBICHIH
OaranmaynplH maimaiasl Kypanel ereni. by 3epTreyaiH MakcaTrbl CTYASHTTEPIIH KYMBICHIH
6aranay yuriH ChatGPT, DeepSeek sxone Grok yceinran LLM nafinanany MyMKiHAIKTEPI MEH
HIeKTeyJIepiH 3epTTey Oombim Tabbuanbl. LM MoTiHAEPAIH KYPbUIBIMBI MEH CTHJI CHSIKTBI
(bopmanbabl aCTIEKTUIEPIH THIMAL TaNAa anaabl, Olpak olapbl TaJlAayIbIH KPEaTUBTIIITT MEH
TepeHiriH Oaranayna KOJnaHy aJaMHbIH OaKbUIAybIH KaxeT ereal [2; 45].

Makcatka JKeTy YIIiH KeJleCl MiHASTTep Il eIy KaXkKeT:

e  CrynmeHTTIK XyYMbICTapAbl OarajmayAblH KOJJAHBICTAFbl TOCUIIEPIH Talaay >KoHE
OJIAPABIH HETi3T1 KEMIITIKTePIH aHbIKTaY;

e LLM 3xymbIC MPUHUMOTEPIH KAPACTHIPBIHBI3 KOHE ONAPIbIH MATiHAepAl Oaranmay
MiHAETTEePIHE KOJIAaHBLIybIH OaralaHbl3;

e CTyneHTTIK JKYMBICTApABIH SPTYPJI TYpJiepiH (dccenep, ecentep, OarmapiaMaiblK
Kox skoHe T. 0.) aBromarTel Typae Oaranay ymiH ChatGPT, DeepSeek skone Grok konmany
MYMKIHIIKTEPIH 3epTTeY;

e baramay mnporeciane, artam aiiTkaHna OOBEKTUBTLIIK, TUIMIUIK KOHE Kepi
OaiiaHbICTBl JKEKEeNeHIipy KoHTekcTiHae LLM mnalimanaHyablH apTHIKIIBUIBIKTAPBl MEH
KEeMIITKTepiH Oaranay;
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o bimwm 6epy nponecine LLM eHri3yre OaiiaHbICTBl 3THKAJBIK JKOHE MPAKTUKAJIBIK
MoceeNiep/l aHbIKTaHbI3.

3epTTeyaiH 63eK T Ka3ipri O11iM Oepy JKYHeCiHIH OCiT KeJle KaTKaH KaXKeTTUTKTepiH
KaHAFaTTaHIbIpA aJaThIH THUIMAI JkoHe wacmTadrajnareiH Oaranay oHICTepiH 131ey
KaxeTTinirine OainansicTel. LLM-ai 6aranay mpoLeciHe eHri3y OKbITYLIbIIAPAbIH )KYMBICTHI
TEKCEPyre KETETIH YaKbITBIH €/19ylp KBICKAPTYbl JXOHE CTYNCHTTEPre YaKThUIbI >KOHE
JKEKeJICHIIpLIreH Kepi Oaitnanbic 6epyl MyMKiH, OyJT ©3 Ke3eriHae OKY CarmachlH JKaKcapTyFa
piknan ereni. CHATGPT cuskrer LLM 6iniMm Oepy mpouecTepiH TYPICHOIPYIIH QJeyeTiH
KepceTeni, Olpak oOnapAblH KYpPAETl KOHTEKCTTepIl TYCIHAIPYZeri LIeKTeysepi KOChIMINA
3eprreyal Kaker ereni [3; 12].

LLM kemeriMeH >KYMBICTBI Oaranay Typajibl €Ki THIIOTe3a YChIHBUIBI

o T'mnoresa Nel: ChatGPT >xoHe OKBbITYIIBIHBIH JKE€KE KpUTEepHilnep OolibIHIIa Oaraiapsl
(Ma3MyHBI, KYPBUIBIMBI, TiJI, HIBFAPMALIbLIBIFBI) CTATUCTHKANBIK TYPFBIIAH MaHBI3bl €MeC.
banama: kem nerenne Oip kputepuii OoibIHIIA aliTapIbIKTall Colikecci3aik Oap

e T'mnoreza No2: ChatGPT OKBITyIIBIMEH CaNBICTBIPFAHAA 3CCEHIH KOPBITBIHIBI
OaranmapblH TeMeHAeTyre OeiliM. banama: ailblpMalIbUIBIKTApABIH Tapanybl CHMMETPHSLIIBI
(>ky#iemni OpbIH ayBICTBIPY JKOK).

3epTTeyniH JKaHAJIBIFBI CTYACHTTIK XKYMBICTapAbIH OPTYpPJ TypiepiH Oaranmay yImiH
DeepSeek sxone Grok (OypeinHan TanbiMan ChatGPT-ten 6acka) cusikrel eH skana LLM-ni
naiansaHy MYMKIHIIKTEPl MEH IIEKTEeYJIePiH JKaH-KaKThl Tanaay OOJbI Tadbutabl.

3eprrey anmicTepi

CtyneHTTiK JKyYMBICTBI Oarajay Tek Oaranay YVIIIH FaHa €MeC, COHBIMEH KaTap
cTyneHTTepre kepi Oaitnanbic Oepy, OLTIM aNINAKTHLIKTAPBIH AHBIKTAY KOHE OKY MPOIECIH
TY3€Ty YIIiH Jie KbI3MeT eTeli. baranayapiH kenTereH Tociiaept 6ap, onapablH SpKaiChICBIHBIH
©31H/IIK apTHIKIIBLUIBIKTAPbI MEH KeMuIitikrepl O6ap. Joctyp OoiibIHIIA MyFaliMHIH *KYMBICBIH
KOJIMEH TeKcepy Herisri omic Oonbin Kaja Oepemi. bynm omic CTYOEHTTIH KOHTEKCTIH,
IIBIFAPMAIIBUIBIFBIH JKOHE JKEKE CTHJIIH €CKepyre MyMKiHAIK Oepeni, Oipak on aiTapibIKTai
YaKBITTBl KAKET €Te/ll JKoHe CyOBeKTHBTI ocepre yuubipaiasl. CyObeKTHUBTLIIK, 63 Ke3eriHae,
Oipkenki emec Oaranayra oKeyyl MyMKiH JKOHE IPOLECTIH OAIIIrHEe Tepic acep €Tyl MyMKiH
[4; 45].

Bbanamane! Tacinnepre aBTOMaTTaHIBIPBUIFAH KAy aTapAbl TEKCEPYMEH CTaHAAPTTAJIFaH
TeCTTep, peer-review (CTymeHTTepaiH Oip-OipiHIH KYMBICHIH ©3apa Oarajaybl) KoHe MOTIHII
aBTOMATTBl TYpA€ Tajgay YIOIH OHJAWH KypanmapAel TaipanaHy kipenl. Auafina,
CTaHIAPTTAJIFaH TECTIJIEeP, 9NETTe, JaFAbUIAPIbI eMec, Ol M/l TEKCEPYMEH IIEeKTee ], ajl peer-
review CTYOeHTTepIl OKBITYAbl JKOHE THIMAI MOAepauusl KyheciH Kaxker erenmi [5; 122].
MoTiHal aBTOMATTHI TYPAE TalJayFa apHAJIFaH Kypajjaap sKeTLIAipiireHiMeH, keOiHece scce
Ka3y Hemece OarjapiiamMaliblk KOATHI 93ipJiey CHUSKTHI KYPAETl OKY TalChblpMallapblHA TOH
HIOQHCTapbl €CETIKE ana amMaiasl [6; 96].

Conrbl kpuTHApbl YiKeH Timmik mogenbaepain (LLM) kapkbiHabl mamybsl Oaranay
NPOIIECIH aBTOMATTAHIBIPY JKOHE JKAaKCapTy YINIH JkaHa Kexxkuekrep amansl. LLM-Oyn
MOTIHIIK AEPEKTEPAiH YIKEH MAaCCUBTEPIHAE OKBITBUIFAH TepeH HeHpoHABIK >xeniiep. Omap
MOTIH/II YJIKEH AQJIIIKIICH TYCIHyTe, KypyFa skoHe Tajmayra kabimerri. LLM-Oyn myramimai
aJIMacTBIPy €MeC, Kypasl eKeHiH TyciHy MaHppabl. Omapabl Oaranay mpoueciHAEe KOJIaHy
aBTOMATTAHABIPY MEH anaM OakblIaybl apachlHAAFbl AKbUIFA KOHBIMIBI TEIe-TEHIIKKE
Herizmenyl kepek [7, 51]. LLM rpammaruka MeH €MJIEHI TEKCepy CHSKTBI KYHIENIKTI
TarnchlpMajapAbl THIMII OPBIHAAH ala/ibl )KOHE JKYMBICTHI aJI/IbIH ajla Oarajiayibl KAMTaMachl3
ereni. MyraniMm, 3 Ke3eriHae, MIbIFapMallbUIbIK KOMIIOHEHTTI TajlayFa, 631HAIK epeKIIeNiriH
Oaranayra xoHe xeke Kepi Oaiinansic Oepyre morbipiana anaasl [8; 103]. AAbIpMaIIbUIBIKTHI
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TYCIHY YLIIH MyFaJliMHIH KaTBICYbIMEH KoHEe HEHPOHBIK OalimaHbICTap bl KOJJAHYMEH IIaFbIH
SKCIEPUMEHT KaCalbIK.

Meican petiHae ">kacaHAbl MHTEJUICKTTIH €HOEK HapbIFbIHA ocepl" TaKbIPbIOBIHIAFBI
3cceHl Oaranayabl KapacThIpbiHbR. CTyIEHTKE OH JKOHE TepiCc acIeKTLIePl, COHAai-aK aamy
MEePCHEKTUBANAPBIH €CKepPe OTBIPHIN, TAKbIPbINTHI aaThiH 500-700 ce3aeH TypaThIH 3CCe Ka3y
YChIHBUIARI [9; 23].

AU 6azanay

Baranay yiiH keneci 3J1IeMeHTTep/Il KAMTUTBIH prompt KeMeriMeH KOH(PUTypalsuiaHFaH
chatgpt Momeni KONIaHbUIBL:

Kymsbic Typi: Dcce.

TakpIpbIObI: "KacaHIbI UHTEJUIEKTTIH €HOSK HapbIFbIHA acepl”.

baranay kpurepuiinepi:

0 Ma3MyHbI (40%): TaKbIPBINTHI aIIyAbIH TOJBIKTHIFBL, TAIAAY TEPEHAIT], AJEIAEp MEH
MBICANAAPABIH OONYBI.

0 KypbuibiMbl  (20%): KipiCrieHIH, Heri3ri OOJIKTIH, KOPBITBIHABIHBIH OOJYBI,
NPE3EHTAIUSHbBIH KHCHIHIBIIBIFbL.

o Tin xeHe ctunb (20%): cayaTThUIBIK, SKCIMO3HLMSHBIH AHBIKTHIFBI, aKaJEMHSIIBIK
CTHJIbI'E€ COMKECTIK.

o lIerrapmamibuibik (20%): naesmapabH 631HIIK ePEeKIIeNir, Tajanay TepeHir.

* HyckayJnbIK: "3CCEHI KOpCeTUIreH KpuTepuiiyiep OoibiHIIAa OaralaHbI3, 9p KPUTEPHIA
OofipiHIa Gamn koibHbR (0-meH 10 Oamnra nmeiiiH) skoHe o3 OaraHBI3BIH HETi3eMeCiH
Oepiniz." Chatgpt ¥maiisr:

* MasmyHsl (35/40): 3cce TaKbIPBINTHI XKAKCHI alllabl, MbICaliap KenTipiireH, Oipak
Tanamay spAaiibiM TepeH Ooja Oepmeiini.

* Kypputeim (18/20): KypbUIBIM JIOTHKAJIBIK, O1paKk KOPBITBIHABI HEFYPJIBIM KE€H OOIybI
my™mkiH. * Tin skeHe ctunb (18/20): MoTiH cayarThl, CTUJIb aKaJeMHSUIBIK, OlpaK IIamaibl
CTHJIMCTUKAJIBIK KaTenikrep Oap.

* HIerrapmamubiislk (15/20): upesnap oneTTe CTAHAAPTTHL, ©31HIIK €PEeKILIeNiT KOK.

* JKanmsr 6amt: 86/100

ChatGPT Herizgemeci: Dcce TaKbIPBINTHI JKAKChI TYCIHETIHITIH KepceTei, O1pak Tainay
TEPEeHMOIrT MeH ©31HIIK epeKenir oK. KypbuiblM Tajanrapra coiikec Keneni, ajl TiJl MEH
CTHJIb HETI31HEH JYPBIC.

OKBITYLIBIHBI OaFanay

* Ma3myHsb!I (38/40): TakbIpbIN KETKUIKTI TYPAE ALIbUIABI, JAJIEInep KenTipiumal, Oipak
KeHOip acmekTiyiepre CbIHN KO3Kapac SKeTICIeH .

* Kyppueim  (19/20): KypbUIbIM JIOTHKQJNBIK, >KAaKChl YHBIMIACTBIPBUIFAaH, Olpak
KOPBITBIHIBI COJT Y CTIPT.

* Tin sxene ctrub (19/20): MaTiH cayaTTsl, TYCIHIKTI, CTHJIb aKaJeMISUIbIK TaJanTapra
coiikec keneni. * Ierrapmambuibik (16/20): KbIBBIKTHI Oap Oap, Oipak >Kajmbl 3cce ©31HIIK
epeKIIeNiriMeH epekiIeneHOei 1.

* YKanmsr 6amt: 92/100

MyFaniMHIH Heri3eMeci: 3¢Ce »KAKChI, TAKBIPBINTHI JKAKChl TYCIHYAl KepceTeni, Oipak
TepeH Tajmay MeH KehOip acmekTijiepre ChIHM Ke3Kapac kericreial. KypbuibiM MeH CTHIIb
TajanTapra Colkec Keyesl.
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CanbicThIpMatbl Tanaay 1 kectene KenTipiireH:

Kecte 1. CanbicTpipMansl Tangay

Kpurepuii ChatGPT ChatGPT OGocHoBanue Tpenoxasaress Ipenoaasarens
Onerka OrnecHka O6ocHOoBaHNE

CCe TAKBIPBINTHI HKAKCHI

TakpIphIn KETKITIKTI
arnaabl, MBICATIAP

TYPAC aITBLIABL, TOJICIACH

Ma3zmyHEI 35/40  [kenripinares, Oipak Tangay 38/40 NP

" KeNTIpLaAl, GipaK ChIHH

opaaiieiM TepeH Ooma
. Ke3Kapac JKOK.

OepMmerii.

KypbuTsiM KACBIHB, KypBIasiv TOTHKAITBIK,
i
KypbLIbIMbI 18/20 Olpak KOPEITLIH LI 19/20 5 Kakeel
HEFYPJIBIM KCH OOy bl VHBIMIACTBIPBIIFAH, Oipak
MYMKIH. KOPBITBIHABI CJT Y CTIPT.

TIH CayaTTHl, CTUIIb
AKaICMESITBIK, OlpaK
[IAMANTBl CTHITHCTUKABIK
KaTeakTep Gap.

MoTiH cayarTThl, TYCIHIKTI,
19/20 CTHII aKaJEMUSIIBIK
rajanTapra CoHKec Kemeal.

Tin xxoHE cTHIB 18/20

Kpi3bikTeI Olinap Gap,
Olpak Kbl 3CCE O31HIIK
CPCKIICTITIMCH
CpeKIICICHOCHII.

Hnesanap oxerre
errapmammeeig | 15/20 CTaHIAPTTHI, O31HIIK 16/20
CPEKIIECITI KOK,

Kanne 6amn 86/100 92/100

ChatGPT »xoHe OKBITYIIbI YChIHFaH OarajayablH CaJbICTBIPMANbl Tajmaybl Oarajay
npouecinae LLM kongaHyablH KYIITI JkoHE oici3 skakTapbiH kepcereni. ChatGPT Gepinren
KpuTepuiiyiepre colikec keneTiH JKpuimam »koHe OOBEKTHBTI Oaranay KabOlJeTiH KepCeTTi.
Anarina, MyraniMHIH OaranaybeiMeH cajibicTbipranna, ChatGPT tannayablH TOMEH TepeHIiriH
KOPCETTI, acipece LIbIFAPMAIIBLIBIK MTEH HIOAHCTAPAbl €CENKe aiyFa KaThICThl. MyFaliM KeH
KOHTEKCTIK TYCIHIKKE He 00Jia OThIPBIN, APTYMEHTTIH KbIP-CBhIPBIH KOHE UICSSUTAPABIH ©31HAIK
ePEeKIIIeNTH €CKePe OTBIPBII, KYMBICTBI JKaH->KaKThI Oarayiail aJibl.

'unoTesanapasl pactay skoHe/HeMece JKOKKA IIbIFaPy MaKCcaTbIHAA €Ki TYPJii TaKbIPbII
OoiibiHINA "HepeKkTepai ©HAIpy >kKoHe aHbIKTay" MoHI OoMbiHIIA 13 CTYmEHTTIH 3ccenepi
aNbIH/IBI, OHIAa CTYAEHTTEP AEPEKTEPIiH YIKEH KOIEMiH Tajay YIIiH 3aMaHayH Kypaiaapabl
KOJIaHy Typaibl ©3 OWJapblH, COHIAH-aK MEePEeKTEPMEH JKYMBIC I1CTey aJlfOPUTMIHIH
OeltiMnenyiH maifanaHyIblH MaHbI3ABUIBIFBIH TYCIHAIPAL. Bapiblk *KYMBICTapabl OKBITYIIBI
na, ChatGPT ne tekcepmi, «JlepexTepiH YIKeH KOJEMiH Tajaay YIIiH 3aMaHayd KYpaiaapabl
KOJIIaHY» TaKbIPBIOBIHIAFBI 3CCEHI Oarajiay HOTHKeNepl 2-KeCTene KeNTipiJIre .

Kecre 2. Dcceni Oaranay HoTHXKeNnepl

Ne ChatGPT OKBITYIITBI AtiprpMamsuIBIK, (A)

1 85 91 -6

2 83 89 -6

3 78 85 =7
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4 88 90 -2
5 80 87 -7
6 86 91 -5
7 90 92 -2
8 84 90 -6
9 77 84 -7
10 85 89 -4
11 81 88 -7
12 88 90 -2
13 83 86 -3

«[lepeKTepMeH XYMbIC iCTey anropuTMiHiH 6elimaenyiH naganaHy» TaKblpbl6blHAAFbI
"nepekTephi 6HAIPY XaHe onapphbl aHbiKTay" naHi OGOWbIHWA 3CCeHi GafFanay HaTuxenepi
3-KecTeae KenTipinrex.

KecTe 3. 9cceHi 6aFanay HaTuxenepi

No ChatGPT OKbITYL bl Alibipmaw bl nblK (4)
1 90 89 +1
2 86 89 -3
3 85 86 -1
4 88 88 0
5 91 89 +2
6 84 88 -4
7 89 88 +1
8 87 87 0
9 90 92 -2
10 88 85 +3
11 90 91 -1
12 89 89 0
13 85 83 +2

ChatGPT kemerimeH opblHAaNnfaH aBToOMaTTaHAbIpblAfaH 6afanay MeH OKbITYL blHbIH
capanTamManblk 6afacbl apacblHAafFbl CaMKeCTiK gapeXxeciH 6afanay ywWwiH onapAablH opTawa
MOHiHe KaTbiCTbl XYyNTacTbipblnfaH 6GafanaynapablH (4 = ChatGPT - o0OKbiTyuwhl)
aliblpMall bl Nbl KTapbl H KepceTeTiH BnaHg-AnbTMaH avarpammanapsl canblHAbI.

Ovarpammanap l-cypeTke CaliKec YCblHblNFaH.

CypeT 1. bnaHg-AnbTMaH guarpamMmmanap
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la-cypeTTe KepceTinreHaen, cTyaeHTTepait 13 scceciHiH aepekTepl KeITipiIreH, OHaa
ChatGPT wmopmeni op Jkarmaiima MyfFajiMre KaparaHga TeMmeH Oara Oepai. Opraiia
afipipMamibuIblKk d=-5.15 Gonapl, OyJ1 TYpaKThl TepiCMeIbICYAbIH OOMybIH Kepceredi. 95%
CEHIMIIJIK apalbIFbIHAAFbI KeNMiciM IekTepl -7.38-neH -2.92-re neiiiH OOJbI jkoHE OapIbIK
OaxpLIaysiap OChI AUAMa30HFa Kipai, OYJI COMKEeCCI3AIKTepAiH TYPAKThUIBIFBIH JKoHE Oaranayaa
LLM-ni onan api nadiganany Ke3iHae OJapAblH bIKTUMAN OOJKaMIbLUTBIFBIH KOPCETEI.

16-cyperte ChatGPT MeH OKBITYIIBIHBIH YIaiIapbl apachlHAAFbI AHbIPMAIIIBLIBIKTAP €K1
OarbITTa ©3repeTiH 13 3cceHiH Oajama yiriciHiH aepexTepi OepinreH. Oprama aibIpMaITbLITBIK
d” = 0.15 Gonael, Oy ic ky3iHIE Heire TeH. baramaynablH Tapaiybl CHMMETPUSIIBI OOJBIM
IIBIKTHI, AKbIH TOMEHIEY HeMece achipa CLITEY YpHici JKOK. bapiblk HyKTenep KeniciMHIH
HIeKapachlHa TYCIM, KOPBITBIHIBI JKacayFa MyMKIHIIK Oepeni: OyJ1 AepeKTep SKUBIHTHIFbIHAA
JKYHel aybITKy KoK skoHe LLM HoTmkesepl kebiHece TanChpMaHbIH CUTIAThIHA, prompt ' a
TYKbIPBIMIAMAChIHA JKOHE TTOHHIH epeKiIeNirine OainaHbICTbL

¥Ycemputran — guarpamMmanap LLM  MeH  OKBITYIIBI  apachblHAAFbl  BIKTUMAJ
COlKeCCI3IKTep KYHell JKoHe Ke3IerCcOK OOybl MYMKIH €KeHiH KepceTedi. by kKockMIma
Oakplaay, prompt HYCKaydapblH OeliMaey >KoHe aBTOMATTaHABIPYIbl capanTaMabIK
UHTEpIPETalUsAMEH O1piIKTIpeTiH rHOpuaTi Oarajgay TOCUTIHIH KAKETTLIIMH KOPCeTe .

Hortmwxenep CHATGPT cuskret LLM  Garamay nponeciniy ©Oip  Oenirin
ABTOMATTAHABIPYAbIH Talmanbl Kypajbl OONybl MyMKIH €KeHIH kepcereni, Oipak
CTYISHTTEPAIH >KYMBICBIH KaH-)KAKThl KOHE camajbl Oarajlayabl KamMTaMachl3 €Ty YIIiH
OKBITYIIBIHBIH KATBICYBl KAKET, SCipece MIbIFAPMAIIbLIBIK KOHE aHATUTHKAJIBIK aCTIeKTLIepal
Oaranay ke3iHne. OKBITYIIBIHBIH YaKbITBIH YHEMIIEH OTBIPBIIN JKOHE CTYASHTTEP YIIiH KOFaphI
canayibl Kepl OalIaHBICTBI KAMTaMaChl3 €Te OTBIPBIM, MPOLECTI OHTAMIAHABIPYFa MYMKIH/IIK
Oeperia LLM aBromMaTTaHABIpbUIFaH Oarajaybl MEH alaM capanTaMachlHbIH YHIECIMI TaMalna
TOC1IT OOJIBITT KOPIHEN].

Kympicrapner Oaramay yuie LLM mnaiinanmany Typanbl KOPBITBIHABI 4-KecTene
KEJTIPIITeH.

Kecre 4. ApTBIKUIBUIBIKTAPBI MEH KEMIIUTIKTEPI:

Apteikmsiisikraps: (ChatGPT) Kemmimikrep (ChatGPT)

TangayaplH KETKUTIKCI3 TSPSHIITT: TaKbIPBIITHI

KpumpamMabIK: SKYMBICTBI XKBUTAM OHJIEY KOHE X . S
FIAMJIRER. ¥ A ALY TYCIHY YLIIH MaHBI3AbI HO3IKTIKTEP MECH

Oarasay. o '
HIOAHCTAPBI KIOSPIM aTybl MYMKIH.
IsrrapMmalnbiiblK OHIAY ABIH GOJIMAYBI:

OOBEKTUBTLIIK, aAaMMEH CAJIBICTBIPFAHIA TajI Ay AbIH 631HAIK CPSKIICIIITT MCH TCPCHIITIH,

CyOBEKTHBTI ocepre a3 acep eTy. ocipece T'YMaHHUTAPBIK FUIBIMAAD CANAChIHAA

Oarajay KUBIH.

OHEPKICINTIK OHIMACP/IIH CarlachiHa TOYCAALIIK:
HOTHIKC CYPAHBICTHIH AYPHIC TYKBIPEIMIATYBIHA
OalIaHbICTHI.

Toprinm: GepinreH Oaranay KPUTCPHIICPIH KaTaH
CaKTaiabl.

Kexe Kepi batinansic oneyeri: op kKpurepuit KontekerTi TyciHy Mocenenepi: Kypaeni
OOMBIHINA HAKTHI CCKEPTYIICP Oepe amaapl. (Kalta | KOHTCKCT meH metadopaaapabl TYCIHYAC
Kapayabl KOKET eTeal) KHUBIHIBIKTAP TYBIHAAYBI MYMKIH.
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Apteikmsrasikraps! (ChatGPT)

Kemmimikrep (ChatGPT)

MacmraGTray MyMKIHIIT: KONITETeH MKYMBICTAPAbI
OHail GaraTaHsI3.

Texcepy kaxerTimiri: okpITyinbl LLM ycriHFan
Garanap MEH HeTizaeMemnepal TeKCepPY Al Tanan
eTeql.

Bipxaxteiibik bikTUMaTabFbl;. LLM OKbITY
JCPeKTepiHAeTi 0ap 9ACYMETTIK CTSPCOTHUIITEP
MCH KaFbIMCBI3IBIKTAP/ bl KOPCETYl MYMKIH.

TepeH TYCiHY: OKYIIBIHBIH KOHTCKCTIH,
LIBIFAPMAIIBLTBIFBIH, YKEKE CTHIIH ECKEPYi
MYMKIH.

CyObeKTUBTINIK: GaFanay MyFaliMHIH JKCKE
KaJIaybl MCH TO3KIpHOSCIHE OalIaHbICThI 0OJTY b
MYMKIH.

CBIHU TYPFBLIAH OWNIAY: TaNAay TCPCHAITIH,
©31HIIK CPEKIICIriH KOHE AQJICIACY CaachlH
Oaramaii amamsl.

VaKpIT ITBIFRHAAPHL. AKYMBICTHI TCKCCPY
adTapIbIKTAl YAKBITThI KAKET CTCl.

Hroancrapast eckepy: Kypae/l »KyYMBICTAPFa TOH
HIOAHCTAP MCH HI3ZIKTIKTEPl CCKEPYTe KaOlmeTTi.

Magcmrradray: KenTereH ;KyMbeIcTap sl Oaranay
KHBIH.

Tonbik kepi Galinaneic OEpy: HKYMBICTBIH KYIUTI
JKOHE OJIC13 JKAKTAPBIH €CKEPE OTBIPHII, CrKEH-
TCTIKEHIL 3KOHE JKCKEICH IIPLITCH Kepl OaliIaHbIC
Ocpe anazs.

baranayapiy GIpKeNKi .CTITT; OKBITYIIBIHBIH
LIAPIIAYBIHA HEMECE KPUTCPHUIICPAIH ©3repyiHe
GaifaHpIcTH Oaranaynap Gipkeaki 0omMaybl
MYMKIH.

DeepSeek-0yn »xacaHabl HHTEIJIEKTKE HETi3/IEITeH KyaTThl KYpaJl, OHbl CTYAEHTTEPIIH
JKYMBICBIH, 9CIpece TEXHUKAJBIK KOHE MATEeMAaTHKAJIBIK MOHEPIl TEKCEPy JKOHE Tanaay YLIH

naiimananyra Oonmaael.  OHBIH

MYMKIHIIKTEp1

OKBITYLIBUIAP MEH CTyAEHTTepre

TarchbIpMajIapAbl THIMAIPEK OHAEYTe KoHe Oaraayra MyMKIHAIIK Oeperi.
Kympicrapnsr Oaranay ymin Deep Seek maiimamany Typasibl KOPBITBIHABI S-KecTene

KEJTIPIITeH.
Kecre 5. ApTeIKubuibIKTapbl MeH kemiitikTepl DeepSeek:
Kpurepnit APTHIKIIBLUTBIKTAPE Kemmimikrepi
Koarst TC3 tangaigel, | CTaHaapTTel  €Mec  Hemece
Koater Tekcepy KaTeaepal Tabaab JKOHE | IIBIFAPMALIBLIBIK MICIHIMIACPAL

TY3ETYJIEp YChIHABL.

CCKEPMEYl MYMKIiH.

Ecenrrevaepai
MaTteMaTuKaIbIK cCenTep yaepa

LIEINIM JIOTUKACHIH TALAANIbL.

CTyaeHTTIH MICIIIMIC KATHICTHI
TYCIHIIpMENEPiH opraiisIM
TyciHe OepMeii.

TEKCEPEl,

azauTaabl.

dopmyaanapasl ) ) )
) ) pMy PABIH, Kypaem £puasiMu MOTIHACPAIH
TexHUKATBIK MOTIHACP AL SCenTeyYICPAIH JKOHE
Tana . Toniris CTHUIHUCTHKACH MEH JIOTHKACHIH
Y N Halap Taagakasl.
Oaraaiasl.
Tancerpmamapast TEKCEPY
OLICCIH JKpLIAaMaaTaael, | AjaM TapaneslHaH TY3€TY MEH
Bbaranayapl apTomMarTaHabIpy TIPOLICe AAMAATAAEL, A b y3eTy
MYFaTIMASPTe JKYKTEMCHI | OaKpLIay bl KAKCT CTSI.
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. S OpKaian CrKCH-Ter kel
D s Karenepai tycinaipin, Oamnama S .
Kepi Gaitnansic . . JKOHE TYCIHIKTI TYCIHIKTEME
MICHTIMICPAl YChIHA ATIaIbl. .
OepMeriai.
Koxter memece cragmaprtre! | ['ymMaHuTApIBIK
ITnarnarTe! aHBIKTAY HIeImMIepAi KOLIPYAL | KYMBICTAPAAFbI MOTIHJIK

AHBIKTAH a1abl. IJIArMaT YIIiH THIMCI3,
AFBUIIIBIH 3K9HE KbITAH TLAASPI
VIIH  KaKChl, TCXHHUKAJIBIK

TCPMUHICPTE COMKEC KECi.

Backa timaepre, coHbIH immiHAC

Tinaepal koaga . .
ACpAL KoTIAy OPHBIC TUTIHE MIEKTSY T KOJIIAY.

Accenepai, OSCCENepal  KOHS
- LIBIFAPMAIIBITBIK, ~ MOTIHACPAL
Halap Taagaiasl.

I'vmaHuTapIEIK MOTIHACPMEH
SKYMBIC

Ocpinaiia, DeepSeek-0arnapnamanayibl, MaTeMaTHKAHbBI JKOHE TEXHUKAJBIK TIOHAEPAL
OaranayabiH Tamaima Kypaibsl. by katenepni Tabyra, KOATHI JKaKCAPTYFa KoHE CTYIEHTTEPIH
JKYMBICBIH TaJilayFa KeMeKTecenl. AJjaiija, TyYMaHUTApJbIK MOHAEP MEH LIbIFapMAaIlbLIbIK
tanceipmaiap yuin GPT XKakcer [10; 41].

GROK-0yn XAl Tinmik mopmenmi, ol MOTIHAI KypyFa, OEpeKTepal Tajmayra XoHe X
(Twitter) - neH aJbpIHFAH aKMAPATIICH JKYMBIC icTeyre OarbiTTanrad. OCbIFaH KapaMacTaH, OHbIH
CTYACHTTIK >KyMbICTBI Oaranay MyMkiHaikTepi GPT sxene DeepSeek-nen canmbicThipranaa
o3ipre mIeKTeysi. 6-KecTene CTYACHTTEPAIH KYMBICBIH Oaranay kesiHme LLM caibICThIpyBI
KEJTIPIJITeH.

Kecre 6. CrynenTrik sxymbIcThl Oaranay kesinae GPT, DeepSeek xxone GROK canbicTripy

Kpurepuii GPT (OpenAl) DeepSeck GROK (xAl)
Koarsl sxaxchl ) Hlexreymi
N Koars! Texcepy ymix e
BarnapraManbix TaJTARIBL, TY3CTYIEP MYMKIHIIKTED,
o TaMalla, JOrMKa MEH
KOJTHI TEKCEPY MCH OHTAHIAHIBIPY Bl Oarmapiamasiayra

YCbIHABI.

OHIMIIIIKTI TALIANIHI.

OarbITTAIIFAH EMEC.

MaTreMaTHKAIIBIK
SCenTePAl TEKCEPY

Ecenreynepai
TEKCEPEAl, KaTenepai
TYCIHIIpE aTaibl.

MaTteMaTHKAIBIK JKOHE
JOTHKANBIK €CeOTEPAl

TAIAAYAAFbl KOIIOACIIIEL,

MareMaTHKAIIBIK
SCenTeyICPAC JJICI3.

Accenep MeH
MOTIHACPAl Tangay

Kypsuasivast, goneai
JKOHE CTHIIB/1 JKAKChI
Oaranaiiasl.

TexHUKATBIK ecenTepal
TeKcepe anaasl, Oipak
NTBIFAPMAITTBLTBIK,
MOTIHACPMEH Haap
SKYMBIC 1CTCH .

Kpicka motinaepai
TEKCEPEe amaabl, Olpak
Yeripr.

I'pammaTuKambIK JkoOHE
CTHJINCTHKANBIK
TEKCEPY

Karenepai rysereni,
MOTIH CTHUIIH
JKAKCAPTAIBI.

TexHUKAIBIK ADIIIKKE
Hazap ayAapaisbl,
crunuctuka GoHIA.

Emneni texcepeni,
Oipak er:KeH-Ter keIl
TaJ Ay A AJICI3,

ITnarmarTer TCKCEPY

AIIBIK KO3ACPMCH
colikecTikTepai Taba
anaer, Oipak
TOJBIKKAHbI AHTHU-
[JIATUATTHI
AJIMACThIPMANIbL.

Konarsr xoHe
CTaHIAPTTHI
HICHTMACPAl KeIipyai
AHBIKTAH aJIaabl.

Mlexreym
MYMKIHIIKTED.

CryaeHTTepre kepi
GalinaHbIc

Kakcapry OolibiHIma
CIKeH-TerKe i
TYCIHIKTEMEIIEP MCH
YCHIHBICTAp Oepeai.

Karenepai ranmatigpt
JKOHE TY3CTYIICP
YCHIHAIBL, Oipak
KYpFax.

Kpickara TyciHikreme
Gepeni, Oipak
OPKAIIAH TOJIBIK €MEC.
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Tangay Tepenmiri

OMOebarn, oprypai
3aTTapFa xKapamasl.

TexHUKATBIK TOHACPAC
MBIKTHI, OipaK
TYMAaHUTAPIBIK
MIOHACPAC 97ICI3.

Berrik Tangay, Keicka
JKayanrapra kebipek
OarbITTAIFAH.

Tingepal konaay

Kerrreren Tingepai,
COHBIH 1IITHAC OPBIC
TLIIH KOJLAAMIBL.

KrrTaii :xoHe arblIIIBIH
Tinaepine Oaca Hazap

ayaapy.

Heri3isneH arbiiimbiy,
OPBIC KOJIAAYbI
HICKTCYII.

Ocpunaiitma, GPT cryneHTTepaiH *KyMBICBIH (KO, MaTEMaTHKa, MATiHAep) Oaranay yuiH
€H JKaKchl aMOedar KeMeKII Ien KOPBITBIHABI XKacayFra Oonanbl. DeepSeek-TexHUKaNBIK JKoHE
MaTeMaTHKAJIbIK IOH/EP YIUiH 6Te KOJaiibl, O1paK ryMaHUTapJIbIK FhutbiMaapaa aici3. GROK-
KBICKA KayamnTap MEeH MITIHAEPl KbLIIaM TEKCepyTre jkapambl, Oipak TepeH Tajinayna dacka
MoaenbaepAeH ToMeH [11; 94].

KopbIThiHABI

Ocpl 3eprrey OapbICBIHAA CTYACHTTEPAIH JKYMBICBIH Oaranay YIIH YIKEH TUIIIK
monenpaepal (LLM), atan atitkanna ChatGPT, DeepSeek xone Grok KonnaHy MyMKiHIIKTEpi
KapacTeIpbUInbl. AliTa KeTy Kepek, LLM jkyMbICTBIH (pOpManbabl acrieKTiIepiH (KYpPbhUIbIM,
rpaMMaTHKa, aKaIeMUsUIbIK CTHJIb), COHNAN-aK ajiibiH-ajia Oarajiay MocenenepiH Oaranayna
JKOFaphl THIMIUTIK KepceTTi. OKBITYLIBIHBIH OarajiaybIMEH CajbICTBIPY aBTOMATTaHABIPY
YaKBITThl AUTAPIIBIKTAN YHEMACHTIHIH pacTaipl, O1pak KypAesi 3JIeMeHTTep Al TYCIHAIPY YL H
CapaniubIHbIH OaKbLIaAYbIH KaXKET eTeIl.

Anaiiga, KpeaTHBTUIIK TNEH TalaaynblH TepeHniriH Oaramayra katbicTbl ChatGPT
MyFajgiMre ckon Oepmai, Oy Kypaenl >KoHe KeIl KbIpJbl MiHAeTrTepal Oaranayaa agam
capanTaMachIHbIH KQXKETTIITTH KOpCceTel.

CHATGPT cuskret LLM cTyneHTTEpaiH KYMBICHIH OarajiayAblH KYHABI Kypajbl
Oonbin TaObLIANbI, Oipak oJlapbl MaligaNaHy OJapAblH KYIITI JKOHE 9JICI3 JKaKTapblH €CKepe
OThIpHII, Oap OisiM Oepy Takipudenepine O1PiKTIPiyl Kepek.

CanpicTeipmanibl - Tangay — kepcerkenmed, GPT cisre kemreren  Tiimepni,
IIBIFAPMAIIBUIBIK TATICBIPMaNapabl JKOHE KOHTEKCTKE JKaKChl €CTE€ CaKTayIbl KaKeT eTce
Kakcel. Erep ci3 MaremartukameH, OarnapiamManayMeH HeMece KbITall TIJTIMEH >KYMBIC
xacacaHbl3, DeepSeek maiinanbr 60mysl MyMKiH.

Ocpunaiitna, GPT cTyneHTTepAiH )KYMBICBIH Oaranay YIIiH eH Kakchl aMOedan keMeKIi
Ien KOPBITBIHABI Jkacayra Oomanbl. DeepSeek-TexHHMKANBIK jkKoHE MATEMAaTHKAJIBIK IOHAEP
YIIIH eTe KoNaijbl, Oipak ryMaHuTapiiblK FeutbiMaapaa aici3. GROK-kpiCka >kayanTap MeH
MOTIHAEPAl KbUIAAM TEKCEpYTe KapaMabl, Olpak TepeH Tannayna 6acka MOIeIbIePACH TOMEH.
ABTOMATTaHIBIPY YaKbITTBl AHTApJBIKTAll YHeMmaeH amanel, Olpak Kypaeni >3JeMEeHTTepal
TYCIHIIPY YLIH CapaniublHbIH OaKbUIAybIH KaKeT eTeni. | mOpuaTi Tocin yChIHBLIAAbI, aTar
aiiTkaga aBToMatTaHablpbuiran LLM Oaranmaynapel MEH capanTamaliblK IeNaroruKaiiblk
UHTEPIPETANUSHBIH YHIeciMi.
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A BRIEF OVERVIEW OF STRATEGIES AND TECHNIQUES FOR TRANSLATING
POETIC DISCOURSE
Fedoskina G.V.""
PMagsut Narikbayev University, Astana, Kazakhstan
*Corresponding author: fedoskina02@mail.ru

Abtract

Poetry translation is one of the most problematic forms of translation and therefore has specific
requirements to address. The purpose of this article is to investigate the translation strategies and techniques
applied to poetic texts by professional translators and researchers. A qualitative descriptive research method is
followed to provide a brief overview of these translation instruments. This research method enables qualitative
data collection with credible and unbiased information. The findings were three commonly used translation
strategics and three classifications of translation techniques used by researchers from all over the world for literary
translation. These results demonstrated the vast diversity in the usage of strategies and techniques for the
translation of poetic texts.

Key words: poetic discourse, poetry translation, poetic text, strategies, techniques, meaning, concept.

HODTUKAJBIK IMCKYPCTbI AYJAAPY CTPATEI'UAJIAPBI MEH 9JAICTEPIHE
KBbICKAIIIA IOJIY
®enockuna I'.B.1”
M.C. Hapixéaes amvinoazer KASI'FOY ynusepcumemi, Acmana, Kazaxcman
“Xam-xabap ywin asmop: fedoskina02(@mail.ru

Angarma

TMosTHKATBIK ayAapMa — ayJapMaHBIH SH KYPACTi TYPICPiHiH Oipi, COHABIKTAH 01 O¢rifi Oip Tanmantapab
Kaxker erexi. OChI FBHUIBIMH MAKAJIAHBIH MAKCaThl — KOCIOM ayJapMambuiap MEH 3EPTTCYIIUIED IMO3THKAIBIK
MOTIHACPMCH JKYMBIC ICTCTCHAC KOJTAHATHIH ayJapMa CTPATCTHSIAPHI MCH OMICTCPIiH KapacTeIpy. Aymapma
KypalaapblH KpICKAMIA MOy VIIiH CAMaNbIK CHIIATTAMANBIK 3EPTTEY d4ici KoumaHbsuaapl. by amic ceHimai api
OciiTapam aKmapatr >KHHAyFa MYMKIHTIK Oepedi. 3epTTey HOTHKCCIHAC KOPKEM ayaapMmaza Oykir omeMm
3epPTTEYINLIEPl KOJAAHATHIH YIO KEH TApajFaH ayJapMa CTPAaTermiIChl MEH ayJapMa TEXHUKACHIHBIH YII
KIACCU(HKAIMACHT AHBIKTANABL. Byl HOTIDKEIEP OCBHI KE3EHAC MOITHKANBIK MOTIHACPMEH >KYMBIC icTeyae
KOJIAAHBUIFAH ay1apMa CTPATETHSIaPhl MEH JICTEPiHIH KCH ayKbIMBIH KOPCETTI.

KinT ce3aep: mMo3THKANBIK JUCKYPC, MO3THUKAIBIK ay1apMa, IO3TUKAIBIK MOTIH, CTPATETHSIIAP, dAICTED,
MAFBIHA, YFBIM.
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KPATKHWH OB30P CTPATEIMM U IPHEMOB INEPEBOJIA
HOI3TUHYECKOI'O JTUCKYPCA
®denockuna I.B.1"
*Vuusepcumem KA3I'FOY umenu M.C. Hapuxéaesa, Acmana, Kazaxcman
*Asmop ons koppecnondenyuu: fedoskina02@mail.ru

AHHOTAIMSI

ITosTHyeckuii MEPEBOA, ABIACTCA OJHUM H3 CIOKHEHIINX BHIOB MEPEBOJA M MO 3TOH HMPHYMHE HMEET
oTmpeaencHHbIC TpeboBaHus mpu padore. Llens 370 HAyYHOH CTaThH 3aKIFOYACTCA B PACCMOTPEHHH CTPATETHH 1
MpUEMOB TIEPEBO/A, UCTIOMb3YEMBIX B pA00TE C MOITHIECCKHMH TEKCTAMH MPO(ECCHOHATBHBIMH IIEPEBOTUHKAMH
H HcciaenoBaresMU. JUnl KpaTkoro 0030pa JAaHHBIX WHCTPYMEHTOB IIEPEBOJA HCIOIb3YETCSH KA4YCCTBECHHBIH
OTIMCATENBHBIH METO HCCICAOBAHMS. biaaromaps 3ToMy METOIY MCCICAOBAHUS BO3MOXKEH KAUCCTBEHHBIH cOOP
JAHHBIX C JIOCTOBEPHOHW W Hempeas3aTod uH(popMmanueH. OKOHUATEIHHBIMH PE3yIbTATAMHU IOCIYKHIH TPH
00IIEePacTIPOCTPAHEHHBIC CTPATCTHH TEPEBOAA M TPU KIACCH(PHKAIMHM TEXHHK MEPEBOAA, IPHUMCHSICMBbIC
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Introduction

At all times, translators have been the crucial bridge in effectively transferring the
message to the recipient. Using translators, nowadays people are able to discover a new world
for themselves, learn about the culture of another country, finding similarities and differences
with their own, and begin intercultural communication with each other. Poetry translation is
considered one of the most complicated forms of translation so far [1]. Consequently, numerous
experienced translators and researchers specializing in this field still debate regarding a vast
variety of translation methods and techniques, since poetic discourse is endowed with not only
an informational component, but also a certain implicit meaning, which not everyone is capable
of understanding from the first reading [1]. Thus, containing its implicit meaning, poetry
reaches deeply into the reader's soul, evoking a wide range of unusual feelings. Researcher
P. Newmark claims that in poetry translation there is a crucial task to create a new poem thus
avoiding literal translation, which is inappropriate in this case [1, p. 70]. Therefore, aiming to
convey the poetic work of the author, including its implicit meaning as accurately as possible,
translators always tend to apply different approaches.

Firstly, it is necessary to explain what poetic discourse is. P.A. Kovalev defines the
concept “poetic discourse” in modern science as “a complex, non-linearly organised system of
poetic texts, the figurative and speech elements of which represent an integrative and
systemically connected unity of their linguistic, pragmatic, sociocultural, psychical and
paralinguistic properties of their linguistic, pragmatic, socio-cultural, psychic and
paralinguistic properties” [2, p. 45]. Functional features of poetic discourse provide an
opportunity for the aesthetic representation of meanings in the process of poetic
communication.

Researchers have cited many translation strategies in their recent findings that now
translators are able to apply when working with poetic discourse. For instance, Istifani
Mauladiana and Yudi Juniardi conducted a systematic literature review based on nine journal
articles and identified sixteen translation transformations directly relevant to poetry translation
[3]. In addition, the classification of translation strategies proposed by A. Levefere has received
much attention among scholars to this day [4]. As a result, these findings reinforce the
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significance of this type of translation, including the necessity for translators to master a number
of strategies and techniques to express aesthetic and emotional meaning in a holistic manner.

Theoretical significance of this study involves the opportunity to fill the gaps of the pre-
existing scientific literature on the different approaches of translating poetic texts. The practical
significance of the research is that the results of the article will later provide a background
knowledge for conducting new scientific works in the field of philology and translation studies,
as well as this data can be practically applied by professors and students of philological
specialties during classes. The purpose of this article is a detailed demonstration of the existing
theoretical knowledge regarding the strategies and techniques of translating poetic discourse.
Consequently, the main objectives include reviewing the various strategies and techniques of
translating poetic texts proposed by famous scholars.

Research Methods

Qualitative descriptive analysis was applied as the research method, considering the
specificity of the purpose and objectives outlined previously. This approach was selected with
the aim of obtaining a brief overview of translation methods as effective and accurate as
possible. The research object is various classifications of translation strategies and techniques
by well-known scholars, which are still practiced today. Data collection is based on a review
of existing books, manuals and research articles related to this field.

Research Results

The reason why translators adopt translation approaches in literary translation is the first
thing that should be noted. The fact is that re-creating the translation of all the specific elements
of style and form by means of language is the primary task for every poetry translator [4].
Therefore, the most accurate expression of the narration communicated in the source text
becomes the second priority. In most cases, however, the source text and the target text are
different in their internal structure. As a result, such difference prevents not only an accurate
translation but also a translation that takes into account all the aspects of poetry, including
lexical and stylistic features. With the purpose of solving this problem, translators rely on
diverse strategies and techniques proposed by researchers from all over the world [4]. Such
instruments contribute to achieving an effective transition from the original units to the
translated ones.

Translation strategies can involve the main principles that are common to every
professional translator [4]. As an example, at the beginning it is important to identify the main
and secondary concepts and to be fully aware of all the conceptual and semantic parts in the
text [4]. Subsequently, in this type of translation, paraphrasing what the author has expressed
and avoiding words used in the source text are required. Thus, strategies primarily contribute
to the systematic search for a solution to translate the linguistic units in the poetic text.
However, the solution can not be accomplished without the application of various techniques
that will further affect the result of the translation [4]. Hence, two aspects are of prime
consideration in the process of translating poetic texts, namely the application of specific
strategies and the application of techniques that have an impact on the target text.

Despite the fact that the Belgian linguist A. Lefevere's classification was developed a half
century ago, it remains in demand among researchers in modern times. The scholar clearly
presents seven strategies for translating poems in his classification [4, p. 14].

1. Phoneme translation. This is a method of translation where there is a necessity to
preserve the unified sound of the source text while providing a sufficient representation of the
meaning. This approach may not always be completed successfully and is possible only for
experienced translators.
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2. Literal translation. In this type of translation the word order and structure of the text
are preserved, thereby losing all the cultural and aesthetic features of the text, which affects the
equivalence of the translation and distorts the whole meaning.

3. Metric translation. The main objective of this method is matching the size of the source
text and the target text. This procedure is complicated to apply, as the translator again faces the
risk of losing equivalence.

4. Presentation of poetry in prose. This is the case where the very meaning and content
of the text needs to be preserved. Nevertheless, the form and stylistic features undergo
significant modifications.

5. Rhymed translation. The primary priority in this type of translation is to preserve the
size and the rhyme of the source text written by the author. In the end, this translation depicts
the aesthetic features of the poetry, thus distinguishing itself by its uniqueness.

6. Black verse translation. This translation strategy implies the greatest accuracy and
literalness. At the same time, the lack of rhyme enables the translator to have creative freedom
and the ability to express all the cultural, aesthetic and conceptual features of the poem.

7. Interpretation. The translator subjects the form to various adjustments while aiming to
preserve the full message of the author's text. It is necessary to have exceptional skill in adapting
the text while preserving all the distinctive features.

The work of literary scholar N. I. Balashov deserves much attention as well. He managed
to identify three possible strategies for translating a literary text, which are still in demand in
modern time [5].

1. Philological translation. This is a type of translation where the translator's main purpose
is only to fully render the factual material, thus omitting the poetic communication with the
reader, including rhyme, form and various lexical and stylistic means. Moreover, in this
translation there are often translator's comments that facilitate complete dialogue between the
author and the reader. In this way, aesthetic and conceptual information may be lost, whereas
factual elements are fully reproduced by the translator. Despite certain shortcomings of this
translation, this is the approach of the translator to reproduce as many details of the original
poetic text as possible.

2. Verse translation. Applying this type of translation, the verse style is the first priority
in transferring the factual data and concepts in the text, which provides the translator with the
opportunity to maximize the accuracy of the work as close as possible to the original poetic
work. At the same time, it is worth considering the fact that aesthetic and conceptual elements
of the text may be omitted or partially distorted in the translation process.

3. Poetic translation. This is the most common approach to poetic translation, as it allows
three features to be conveyed simultaneously, namely the conceptual, factual and aesthetic
features. This leads to the most effective communication between the author of the work and
the reader.

Most of the researchers and professional translators widely apply linguist M. Baker’s
classification of strategies for translation of literary texts [6]. In his work, M. Baker elaborates
on eight strategies, which contribute to the effective poetic translation demonstrating all the
aspects of the texts [7, pp. 26-42].

1. Searching for the most general word during translation

According to M. Baker this strategy is one of the most prevalent since the semantic
meaning of a word can always be modified for the purpose of preserving the meaning of the
text and its aesthetic component.

2. Searching for a better neutral word in the translation process
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This strategy also has a direct relation to the transformation of the semantic domain. In
some cases, the translator has to employ this strategy both to preserve the style and to avoid
distortion of meanings.

3. Cultural Substitution Strategy

The effective impact on the target reader requires, in some cases, the substitution of
cultural expressions. As a result, the literary text remains more comprehensible and organic to
the target audience.

4. The strategy of borrowed word usage

In this strategy, clarification is acceptable due to the number of times the word on which
the transformations will be performed may occur. Once a detailed clarification is provided to
the reader, the translator is able to apply the word without any additional information.

5. Paraphrasing with the application of related words.

This strategy is practiced by translators when abstract words and expressions in the
original literary text, expressed by related words, are transformed into particular words or
expressions of the target language, providing a more effective and accurate translation for the
target audience of readers.

6. Paraphrasing with the application of non-related words.

This type of paraphrasing is applied by translators when abstract words and expressions
in the original literary text, expressed by non-related words, are not transformed into particular
words or expressions of the target language.

7. Omission

Omission often seems unnecessary and inappropriate during translation, although in
specific cases the omission of a word or expression may have a positive effect and contribute
to the maintenance of rthythm and structure within poetic texts.

8. lllustrative strategy

In the process of translation, the illustrative strategy can be resorted in order to express
brevity and precision. The fact is that the equivalent element of the translation does not cover
all aspects of the original elements. Furthermore, it is worth mentioning that the selected
physical element should be a physical object that can be illustrated by the translator.

The researches on strategies and techniques by Russian linguists have also received a lot
of academic attention. The famous Russian scientist and linguist Ya. I. Retsker distinguishes
merely two types of transformations in the translation of literary texts, including grammatical
transformations and lexical transformations [8]. By the grammatical transformations, the
scientist represents the substitution of sentence components or parts of speech [8, p. 84]. The
lexical transformations refer to such techniques as semantic development, integral
transformation, generalization of meaning, concretization of meaning, differentiation of
meaning, antonymic translation and loss compensation [8, p. 84].

The scholar V. E. Shchetinkin presents a similar classification of translation
transformations, where he introduced his own subtypes and distinguished three types of
transformations in the classification:

1. Lexical transformations (concretization, antonymic translation, amplification,
generalization, semantic matching, adaptation, compensation, explication);

2. Stylistic transformations (modulation);

3. Grammatical transformations (transpositions, omissions, substitutions, additions) [9].

Spanish researchers L. Molina and H. Albir in their research article synthesized all
preliminary data on the problem of translation of literary text and proposed their universal
classification based on the collected qualitative data. The classification included seventeen
different translation techniques [10]. These techniques included:
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e Adaptation;

o Amplification;

o Borrowing;

e Calque;

o Compensation;

e Description,

e Discursive creation;

o Established equivalence;

o Generalization;

o Linguistic amplification;

o Linguistic compression,

o Literal translation;

e Modulation;

o Concretization;

e Reduction;

o Substitution;

e Transposition [10].

Nowadays these techniques are the most commonly used by researchers when reviewing
and translating poetic discourse. For instance, Y.A. Terayanti, F. Mu’in, and N. Nasrullah
applied this classification in their scientific article to conduct a qualitative descriptive analysis
of selected poems [10]. Ultimately, L. Molina and H. Albir’s classification is distinguished by
its uniqueness and relevance compared to others, thus revealing a huge number of effective
translation strategies. These techniques are successfully applied in a vast number of textbooks,
academic articles, and theses contributing to further development in the field of poetry
translation.

Discussion

This brief review of the translation strategies and techniques developed by several
scholars and linguists highlighted the fundamental approaches that translators apply to perform
poetic translation. Thus, in recent research works on this field, as well as in the practical works
accomplished by translators, special emphasis is directed to A. Lefevere, N.I. Balashov and
M. Baker's translation strategies. In addition, scholars such as Ya.l. Retzker, V.E. Shchetinkin
and L. Molina and H. Albir distinguish prevalent poetic translation techniques. As a result, the
qualitative descriptive analysis demonstrates that the selection of translation strategies and
techniques depends on a number of key factors, including the communicative purpose of
translation procedures, aesthetic and cultural characteristics of the poetic work.

Comparison of a range of approaches indicates that literal translation, which is quite often
applied in other types of text, is rarely effective for conveying poetic content, while also losing
all the special aspects. Thus, translators rely on a variety of strategies or techniques to interpret
the original text in a particular way. The above-mentioned approaches serve to preserve the
rhyme, rhythm, figurative and emotional impact of the original text.

In summary, the results of the study confirm the fact that translation of poetic discourse
requires both linguistic accuracy and a certain creativity of the translator. The selection of
strategy and technique needs to be based on the peculiarities of a particular poetic text and the
target audience.

Conclusion

Basing on the results of the research it is necessary to conclude that there are a large
number of strategies and techniques for translating poetic discourse. Over the years, researchers
have discovered new classifications and varieties of techniques that contribute to an
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increasingly effective translation of the key aspects of the poetic text. In addition, an analysis
of the literature on translation theory allows us to summarize the existing views of scientists on
the essence of translation strategies and transformations. Despite the fact that the classifications
of translation tools are being updated, the main task in translating poetry remains the same.
Preserving the poetic form of the original is primarily a priority for the translator, although not
all components of the content can be translated into another language. For this reason, we can
observe completely different versions of the translation of the same poem, where everyone saw
fit to apply one approach or another. As a result, the implicit meaning of the work is the same,
but it can be conveyed in different variations.
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Abstract

This article examines the localization of animated films into Kazakh, with a particular focus on conveying
character accents and stylistic features. The study analyzes the official dubbed version of Cars 2, produced by
Cinema Tone Production. The research demonstrates that translators employ creative solutions, such as
incorporating idiomatic expressions and elements of the southern Kazakh dialect, to ensure successful adaptation.
The analysis also highlights how precise lip-syncing and carefully crafted speech patterns contribute to making
the localized content feel as natural as the original. The findings emphasize the necessity of a creative approach
in audiovisual translation, as well as the importance of individually assessing each dialogue to maintain both the
stylistic integrity and semantic accuracy of the source material.

Keywords: audiovisual translation, localization, dubbing, culture, cartoon, creative adaptation.

MYJIbTOUNJ/IbM KEVNLUKEPLI NOKATN3AUNANAY YPOICIHAE KE3SAECETIH
Mo OEHW-TINAIK EPEKLUE/TIKTEP
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1*«M akcyT HapikbaeB aTbiHAarbl yHuBepcuTeT », AcTaHa, KasakcT aH
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AHpaTna

Makanafa aHuMauusaAnblKk MynbTOUAbMAEPAI  Kasak TiniHe  nokanusauumsnay  epekwenikrepi
KapacTbIpbibiN, KeliinkepnepaiH gunaneri MeH celiney CTUNiHIH epeKWenikTepiHe Hasap ayfgapbinagbl. Mbican
peTiHge Cinema Tone Production cTtygusacel aygapfaH «Keniktep 2» MynbTPUAbMIHIH pecMun ay6ns>X HycKachl
TanjanfaH. 3epTTey HoTUXeCiHAe ayfapmallbliapfbl NoKannsaunaHbl COTTI OpblHAaY VLW IiH WbIFapMallbl/iblK
wewiMmaeppai, COHbIH iWiHAe KaszaK TiNiHIH OHTYCTIK AManeKTIiCiHIH TypakTbl co3 TipKecTepiH Ken KonjaHfaHblH
kepceTeai. CoHfali-aK, Tangay NMNCUHT XaHe KeliinkepnepaiH ceiiney maHepi 6epinyi kKelinkepgi XeprinikTi
peTiHAe, TYNHYCKA XXYMbIC CUAKTbI Kabblnjayfa biknan eTeTiHiH KepceTefi. KopbITbIHAbLINAP TYMHYCKAHbIH CTUI
MeH MarblHanblK [oNAIMH cakTay YWiH ayguosBusyanibl ayfapmaja LblfapMallbl/iblK Ke3kapac neH apb6ip
LNanorThbl XXeKe KapacTblpy KaKeTTiniriH kepcetegi.

KinT cespep: ayauoBusyanfbl aygapma, nokanusauus, gyb6nsx, MafeHUeT, MynbTPUIbM, KpeaTusTi
aypapy Tacini.

KYJIbTYPHbIE U A3bIKOBbIE OCOBEHHOCTW MNP TIOKAJTN3ALINA
MEPCOHAXXA MYJIbT®UJIbMA
KanesoBa I'.K.I*
1* Y HuBepcuTeT nmeHn MakcyTa HapukbaeBa», AcTaHa, KasaxcTaH
*ABTOp ANA KOoppecnoHAaeHUuun: kapezova.2001@ mail.ru

AHHOTaUNA
CTaTba paccmaTpmBaeT 0CO6EHHOCTM NOKann3aunumn aHMMaLnoOHHbIX MYNbTMUABMOB Ha Ka3axCKUi A3blK,
ygensas ocoboe BHMMaHWe K nepepayve akKLeHTOB M CTUAMCTUYECKMX O0COGeHHOCTeli nepcoHaxel. B kauvecTBe
npuMepa aHanM3MpyeTcsa Ay6nMpoBaHHas Bepcus MynbTunbma « Tauku 2», sbinonHeHHas ctyauein Cinema Tone


mailto:kapezova.2001@mail.ru
mailto:kapezova.2001@mail.ru
mailto:kapezova.2001@mail.ru

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (66). 2025 239

Production. HccnenoBaHne ASMOHCTPHPYET, 4YTO 1 YCHCHIHOM AJANTAIMH TIEPEBOJYHUKH HCIIOJIB3YIOT
TBOPYCCKHE PEIICHHUS, BKIIFOYAA TAKHE, KAK BBEIACHHE YCTONYHMBBIX BRIPAXKCHUN M UCTIOIb30BAHIE CTHIIA F03KHOTO
JUANICKTa KA3aXCKOTO S3bIKA. AHAIM3 TAKKE MMOKA3BIBACT, UTO TOYHBIH JMICHHT WM IPOJYMAaHHAS IEpeaada
PEUYEBBIX OCOOCHHOCTEH MEPCOHAKEH CIOCOOCTBYIOT ~BOCHPHATHIO JIOKAJIM30BAHHOIO KOHTEHTA KAk
OPUTHHANHLHOTO. BBIBOABI NMOAYEPKUBAOT HEOOXOAMMOCTH KPEATHBHOTO IIOAXOJA TPH ayAMOBH3YAIbHOM
MEPEBOAC M MHAMBHAYATIBHOTO PACCMOTPEHHA KAKAOTO AWANOrA M4 COXPAHCHHA CTHIMCTHKH H CMBICIOBOH
TOYHOCTH OPUIHHATA.

KiroueBble cji0Ba: ayJIHOBU3YalNbHBIH IIEPEBOJ, JOKAIM3alUWd, AyOMDK, KyIbTYpa, MyJIbT()HIbM,
TBOPYCCKUH MOAXOL.

Introduction

According to Whitman-Linsen, in contemporary society, film translation is influencing
international community more than translation of books [1, pp.80-82]. Over the past 15-20
years, audiovisual translation has become a key component of digital media, enabling audiences
to enjoy content from many gadgets eliminating the linguistic and cultural barriers. This barrier
is solved through translation, which is the process of transferring an intended meaning from
source language (SL) to target language (TL) [2, p.19]. Translating films presents numerous
challenges, as it involves more than merely converting words. It requires a deep comprehension
of the underlying meanings and cultural values embedded within the narrative. Bassnet (2002)
stated that language and culture are interconnected elements within a system that influence one
another and cannot be separated [3, p.6]. For this reason, audiovisual translators, editors and
filmmakers work hard as a team to ensure the effective transfer of culture-specific references
from SL to target audience. This process is more challenging than translation, and named
localization. Localization involves taking a product and making it linguistically and culturally
appropriate to the target locale (country, region and language) where it will be used and
distributed [4, p. 31-32]. While Esselink primarily addresses the localization in the context of
software and websites, his definition is equally applicable to audiovisual media, particularly
animated films [4, p. 32]. In the case of cartoons, localization is always achieved through
dubbing, as the target audience is children who may lack the reading skills or speed necessary
to follow subtitles effectively.

The aim of this study is to analyze localization of cartoon through dubbing and to examine
how cultural difference impact translation strategies. We all are aware of popularity gained
Disney cartoons all over the world, including Kazakhstan. Dubbing and localization have long
been integral to Disney’s content strategy, with the company producing approximately 30
localized versions of each film in different languages. According to Kahaber Abashidze, CEO
of Disney for Central and Eastern Europe, the CIS, Georgia, and Mongolia: "It is very important
and valuable for us that beloved characters from popular films will speak the same language as
the viewers in Kazakhstan." Consequently, Kazakh language became the 39™ language of Walt
Disney and entered the top seven main languages in which Hollywood films are available
online. In other words, the Kazakh language is integrated into the global community through
dubbing. We completely agree with Vadim Golenko, CEO of Meloman (the official distributor
of Disney films in Kazakhstan), who expressed confidence that high-quality dubbing will bring
both pleasure and benefit to those who speak Kazakh fluently and those who started to learn
the Kazakh language [S]. As a native Kazakh speaker, the author personally appreciate the
growing presence of localized films. This is positive news for parents who want their children
to speak Kazakh but have been disappointed by the lack of Kazakh language content in
mainstream animated films This study aims to analyze the translation approaches used in the
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localization of animated films. The primary objective is to examine how a character’s speech
style is adapted when the original dialogue includes slang, dialects, or humorous language.
Background and theoretical part

Audiovisual translation (AVT) is becoming one of the central themes in the field of
translation studies [6, pp. 2-4]. Interest in AVT emerged after 1920s, when “talking movies”
advanced and arose needs for translation. The first conference on dubbing and subtitling carried
out in Stockholm in 1987 [7]. Before 2017, English dubbing was primarily used for the
localization of animated content for children, as well as for advertisements and video games
[8]. Dubbing presents numerous constraints, including synchronization between text and
image, lip-syncing, and word length restrictions [6, p. 20-21]. Additionally, audiovisual
translators work collaboratively with editors and production teams, meaning final translation
decisions are influenced by multiple stakeholders. Despite these difficulties, cartoons are
always dubbed. It ensures comfort for children during watching, as they do not need to read
subtitles and watch film at the same time. In dubbing, translators must ensure that the translated
dialogue aligns with on-screen visuals while conveying meaning within the available time and
space constraints [9, 26—38]. It is not just the script, another semiotic codes should be revised
and even prioritized than translation itself [8]. Unlike traditional printed texts, audiovisual texts
rely on two types of signs and use two different communication channels. These include audio-
verbal signs (spoken words), audio-nonverbal signs (other sounds), visual-verbal signs (written
text), and visual-nonverbal signs (facial expressions, gestures, etc.).

Translators make decision according to target audience, therefore, they need to know
cultural distance between SL and TL. Cultural differences, local customs, habits and values
require attention in the process of localization. Since incorporating local cultural elements and
relevant symbols helps to make cartoon more appealing to the target audience. In translation
theory, Eugene Nida’s distinction between formal and dynamic equivalence remains one of
the most widely recognized approaches. The formal approach prioritizes linguistic accuracy
and fidelity to the source text, preserving its original structure and content. In contrast, the
dynamic equivalence underscores the significance of cultural adaptation and the target
audience's reception, striving to elicit a response equivalent to that of the original audience [10].
Contemporary translation practices advocate for hybrid strategies that effectively integrate both
accuracy and adaptability.

Methodology

For the practical component of this study, we selected Cars 2, which was released in 2011
and dubbed into Kazakh in the same year by the studio “Cinema Tone Production”. As a sequel
to the widely acclaimed Disney-Pixar animated film Cars, it follows the main characters on an
international journey as they compete in the World Grand Prix, with race locations spanning
Japan, Italy, and the United Kingdom. The film blends fast-paced racing sequences with
elements of espionage and humor, resulting in a more dynamic and adventurous narrative. My
choice of this animated film for analysis is not fortuitous. It is the first officially dubbed cartoon
in Kazakh for cinema release. Localization played a crucial role in its commercial success and
widespread popularity [11]. As one of the first and most successful Kazakh-language dubbing
projects, it serves as an ideal example for developing localization guidelines.

First of all, to conduct the analysis, the author compiled a bilingual script in an Excel
table, comparing the original English dialogue with the Kazakh translation. we then watched
both versions multiple times to identify creative translation strategies. The data were
categorized using Nida’s formal and dynamic equivalence framework, alongside an additional
classification for creative adaptation. For this article, we focus on analyzing the speech of one
character. The relevance of this study arises from the growing number of films to be translated
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language and underscores the
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importance of effective strategies for adapting

Findings. Now let us move on to a comparative analysis of the translation of each

utterance.Formore detailed understanding, we created the following table when comparing the

script of the original and dubbed version:

Table 1. Comparative Analysis: Original vs Dubbed

1
English SL
M ater - Tow M ater, that's
who - is here to help you.

Hey, but look on the bright
side. This is your tenth tow
this month, so that means
it's on the house!

Wow! | can't believe they
renamed the Piston Cup
after our very own Doc
Hudson!

Ha-ha! Boy, this was the
best day ever! And my
favorite souvenir, this new
dent.

Hey, that's exactly what |
was thinking.
OK.

He's the bestest race car in
the whole wide world.
'Cause he knows what's
important. Every now and
then he prefers justto slow
down, enjoy life.

McQueen could drive
circles around you.

2
Kazakh TL
MaTp. 3Bakyartop.
KemekTecyre kawaHga
faliblH.

OCbIMEH OH peT WaKbIpAblH.
Byn Xonbl TeriH anapalibliH.
Bip XamaHAblKTaH 6ip
XaKCblNblfbl 6ap fereH.
MaccafaH! bynap coHaa
MopweH Ky6orblHa 6i3giH AoOK
XaACOHHbIH aTblH 6epreH 6e?

Xa-xa, 6yn 6ip ecTe KanaTblH
KYH 60ngabl. BYriH meH
omkanbl 6ongbiM. Tafbl Aa
MalblCTbIpAbIK.

Onait 6onca, olibiMbI3 Bip
XepAeH WhbIKTbI!
Makyn.

Byn anempae ofaH 03ap XYWpik
XOK.

He icTey KepekTiriH on esi
6inepi. ©3ipre, on Ti3riH TapTa
TYPYAbl X6H caHaljbl.

MakKyWH KannafblHAbl ani
Whip ailHanAbipagsl.

3

Analysis
In English language “Tow M ater”
sounds a bit similarto “Tomato”.
Tow means the type ofvehicle, so it
iswordplay. In Kazakh language it
turned to “MaTp”, adding
“9BakyaTtop”, focusing on the
character’s function rather than
preserving the original pun.
Dynamic equivalence
In TL proverb was added, which
means: every cloud has a silver
lining. Dynamic equivalence
The word “ MaccaraH " is used to
show accent. Thus in SL there is
southern accent. Creative
adaptation, dynamic equivalence
In TL we see added words for better
explanation. Directtranslation from
TL: Itwas a memorable day. Today
I was lucky. We mashed me again.
Dynamic equivalence
Replaced to more usable phrase in
TL. Dynamic equivalence
This word is mostly used in
Southern Kazakhstan, so here to
express the accent. Creative
adaptation, dynamic equivalence
Replaced to more usable phrase in
TL. Dynamic Equivalence
Transferred to TL using idiom
“Ti3riH TapTy”, which means to stop.
Also first sentence’s back
translation: He will decide what to
do himself. Butin original meaning
“he has priority”. In cartoon we
prioritized his friends and close
people. This meaning is lost in
localization. Dynamic Equivalence
In TL common phrase was used to
make it nearer fortarget audience.
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Creative adaptation, dynamic
equivalence

[ didn't taste it! Ay3bpIMa alIMaIbIM. Replaced to more usable phrase in
TL. Dynamic Equivalence

Hey, what's that? i1, TOKTaHIAP. Back translation: Hey, wait for me.
Creative adaptation, dynamic
equivalence

Look at me! I'm helping Kepain 6e¢? Maran epcen, Back translation: Did you see? If

you already. sKaMaH O0JIMACHIH. you follow me, you won’t be bad.
Creative adaptation, dynamic
equivalence

Hey, do you mind if I Maran tusiH-TeOeH Oepe Typa | There is a culture-specific reference

borrow a few bucks for one | anaceiy 6a kapbizra? in SL. Monetary term “bucks”,

of them drinks? conveyed as “THBIH-TCOCH .
Creative adaptation, dynamic
equivalence

Free? Well, shoot, what am | Terin? Kacka, onga meH The word “Kacka” added here to

I doing here? HOFBIIN TYPMbIH MBIHAA. express the accent. Creative
adaptation, dynamic equivalence

AH! Somebody get me Cy Oepinaepii, o1in Kaia “Omin kana xaszgaaeiv roir” added

water! Aah! Oh, sweet sKa3ganeiM oM. Ampiceid aii. | here to show more emotion.

relief! Sweet relief. Creative adaptation, dynamic
equivalence

Well, believe it. My new Han ypcein. XKana rana “Han ypebra” adds more familiar

girlfriend just said so. Hey, | kpI3bIM 31 alitTel MaraH. OHe, | phrase for local audience, as it

there she is. Hey! Hey, aHa Kei3. Xou! O, kapsinaac. | usually used in everyday

lady! See you tomorrow! EpteH kepickeHIe. . conversation. Creative adaptation,
dynamic equivalence

Dad-gum, did I miss our OrrereH-ai. Kemririnm kangeiM | The word “OTreren-aii” expresses

date? 6a, He? his regret. Creative adaptation,
dynamic equivalence

Mater is fictional character, a rusty but lovable tow truck known for his kind heart and
sharp sense of humor. In this sequel, Mater takes on a leading role in an international espionage
mission, inadvertently caught up in it. Despite his lack of experience in the world of espionage,
his simplicity, wit, and loyalty help him unravel complex conspiracies. Mater embodies the
values of friendship, loyalty, and unwavering support.

The table clearly illustrates that dynamic equivalence is used in all these examples.
Additionally, it highlights the efforts of translators in conveying the character’s personality and
even accent. Character’s unique Southern accent and folksy manner of speaking resulted in
using creative approach to localize them. It is also important to consider that some equivalents
were chosen to ensure more precise lip-syncing. Furthermore, translators employed simple
sentence structures, as the film’s target audience primarily consists of preschool and school-
aged children.

Discussion

Creative techniques were applied by incorporating locally familiar phrases. These
additions, absent in the original script, were intentionally introduced during translation to align
the dialogue with the cultural and linguistic expectations of the target audience. Examples
include expressions like “muwsin-metden”, “kacxa”, “maxyn”, “moccazan”, “ammecen -ait”

2 2
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and “exin xana acazoaowvim”, such additions helped enhance the local flavor and relatability of
the characters’ speech.

The word “Maxyn”, commonly used in northern Kazakhstan to mean “yes” or “okay,”
was another regional adaptation. Its inclusion adds linguistic depth and realism, subtly
anchoring the dialogue in a specific dialect without alienating the broader audience. Another
creative example is “Han ypcein”, a culturally rich expression meaning “may misfortune strike
me”’, usually said when someone is caught lying or exaggerating. It’s a phrase loaded with
cultural nuance and was used in a self-referential way by a character, reinforcing the localized
tone and emotional color of the moment. The approach struck a balance between preserving
the film’s original identity and making certain aspects more accessible to the target audience.

Conclusion

In conclusion, the localization of Cars 2 into Kazakh by Cinema Tone Production has
been highly successful. The use of idiomatic expressions and precise lip-syncing contributes to
the seamless integration of the dubbed version, making it feel as natural as the original. This
study examined how a character’s unique speech style - characterized by accent and humor -
was adapted in the translation process. To maintain these features, translators employed
creative solutions rather than relying on a direct word-for-word translation. Expressions from
the southern Kazakh dialect were incorporated to enhance authenticity and ensure cultural
relevance.

Thus, audiovisual translators must cultivate creativity and approach each dialogue
individually to preserve both the meaning and stylistic nuances of the source material. The
findings of this study highlight the importance of striking a balance between linguistic accuracy
and cultural adaptation in film localization. Limitations of the study include its narrow scope:
the analysis focused solely on one animated film and primarily considered linguistic aspects of
localization. Practical recommendations involve encouraging Kazakh dubbing teams to
establish stylistic guidelines based on cultural nuance could further improve localization
quality. For future research, it would be beneficial to examine whether similar strategies are
applied across other animated films localized into Kazakh. Expanding the dataset could help
validate the conclusions and offer a broader understanding of translation trends.
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Abstract

This study examines the translation of culturally specific vocabulary, particularly culture-bound words and
expressions, in Ilyas Yessenberlin’s trilogy 7he Nomads from Kazakh to English. A qualitative research approach
was employed, utilizing a descriptive methodology to analyze military terminology, kinship terms unique to the
Kazakh culture, culture-bound expressions, and Kazakh proverbs.

The paper is structured into several sections, including an introduction, methodology, findings, discussion,
and conclusion. The primary objective of this research is to investigate the challenges associated with conveying
the meaning of culture-bound words and expressions in translation, and to examine the strategies employed to
render them accurately in English. The study aims to address the following research questions: “How were culture-
bound words and expressions translated into English?” and “To what extent did the translator preserve the meaning
of these culture-bound expressions™?

Findings indicate that military and kinship terms were primarily transliterated, with some instances of
descriptive translation. Certain proverbs and metaphors were omitted, while others were translated literally. Given
the novel’s extensive use of metaphorical language, the study provides valuable insights for translators,
interpreters, and educators, offering additional knowledge on effective strategies for rendering culturally
embedded terms in translation.

Keywords: literary translation, Yessenberlin, “The Nomads,” culture-bound expressions, proverbs, Kazakh
idiomatic expressions, metaphors.

KA3AK XAJIKBIHBIH MOJAEHUETI MEH CAJIT-A9CTYPIH BUIAIPETIH
CO3JIEP MEH TYPAKTHI CO3 TIPKECTEPIHIH, COHJIAM-AK MAKAJI-
MOTEJAEPAIH KA3AK TIJITHEH AFbIJIIIBIH TUITHE AYJAAPBLIYbI
(I. ECEHBEPJIMHHIH "KOUIINEHALUIEP" TPUJIOTHUACHI HET'T3IH/E)
Xacenosa H.JK.I", Mykaraesa K.B.!

P«M. C. Hapixbaes amvinoaser KA3I'FOY ynusepcumemiy AK, Acmana, Kasaxcman

"Xam-xabap yuin asmop: khassenova_n@kazguu.kz

Amnjarna

Byn 3eprrey Imuac Ecenbepmunniy Keounenoiiep TPUIOTHACHH KA3aK TIMIHEH aFbUIIIBIH TUTHE ayaapy
YAepiciHeTi MoACHH OOy bl KAHBIK JICKCHKAHBI, 9CIPECE YITTHIK EPEKIICTIKTEP Al OLIIIPETiH CO3ep MEH TYPAKThI
TIPKECTEpAl TaXAayFa apHANFAaH. 3epPTTEY MICHOCPIHAC CHIATTAMANBIK TANAAYFa HETI3ACATCH CANalbIK OicC
KOJIAAaHBIIABL. Herisri Ha3ap ockepH TECPMHHOJIOTHAFA, KA3aK XAJIKbIHA FAHA TOH TYBICTHIK aTayJapFa, MOJICHH
MAaFrbIHA KYKTCITCH CO3JCP MEH TIPKECTEPre, COHIAN-aK Ka3aK MaKaJI-MOTCIICPiHE ayAapbLIIbL

Makana kipicre, 9ZiCHaMa, 3¢PTTCY HOTIKEIICPI, TATKBLIAY >KOHE KOPBITHIHABI O6iMACpiHCH Typaxsl. byn
3epTTEy TINTAHY CANACBIHAAFBI CTYACHTTCP MCH OKBITYINBIIAP YINIH, COHAAM-aK OTAHIBIK XKOHE IMICTCIIIK
ABTOPJIAPIBIH TAPUXH >KOHE dAcOM MIBIFAPMANAPBIH OKYFa KbI3BIFYIIBUIBIK TAHBITATHIH OKBIPMAHAAP YINIH ¢
©3€KTI.

3epTTCYaiH MAKCAaTBl — MOACHHU-TUIMIK CPCKIICTiKTepi Oap ce3aep MCH TIPKCCTCpAiH ayaapMmana
MAFBIHAJIBIK, OCPLTy CHIIATHIH AHBIKTAY JKOHE OJIApABI ayAapy OapBICEIHAA KOJNIAHBLFAH CTPATCTHATIAPIBI TAIAAy.
3epTTeyaiH HETi3ri cypakrapel: “MoneHH-TUINIK epeKIenikTepl 6ap ce3nep MEH TiPKECTEp aFbUIMIBIH TLIHE
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Kamail aygapeutael ? KoHE “AyaapMamibl OJApABIH OAacTANKbhl MAFBIHACHIH KAHIIANBIKTHI JOPCKEAC CaKral
ammer”?

3epTTey HOTIDKSICPI KOPCETKCHIACH, OCKEPH MKOHE TYBICTBIK TCPMHHACD HETI3IHEH TPAHCIUTEPALHS
apKeUIBI OCpinreH, KeHOIp sKaFmaiiiapia CHIATTAMATIBIK ayIapMa KorgaHeUuraH. Keibip Makamr-MoTenaep MeH
MeTadopanap ayaapMana KOJITAHBIIMAFaH, an KeHOipi ce30e-ce3 aymapburrad. LlIsrrapmamarsl MeTadopaIbIk
KOJIAAHBICTAPBIH, MOJIABIFBIH €CKEPE OTHIPHIL, OYIT 3¢pPTTEY ayAapMaIibliIap, Til MAMAaHAAPHI MCH OKbITYIIBLIAP
YIIiH maiizansl mMarepuan 0oa amanel, COHAAM-ak MyHZAH TIIAIK OIpIiKTEpAl ayJapyJarbl 9JiCTEp Typaibl
KOCBIMINIA AKNAPAT YCHIHAIBL.

Kinr ce3mep: xepkeMm omebmerti ayaapy, EcenOepmms, KemmeHmimep, MOOCHHM CpeKIICTiKTSpi Oap
TIPKECTEP, MAKAI-MOTEIIACP, KA3aK TLUTIHACTI TYPAKTHI CO3 TipKecTepi, MeTadopanap

NEPEBO/J KYJIbTYPHO-OBYCJIOBJIEHHBIX CJIOB U BEIPAJKEHU,
A TAK)KE OHOCJOBHIL C KABAXCKOI'O HA AHT I CKHUH SI3BIK
(HA MATEPHAJIE TPJIOTUHN «<KOYEBHUKW» U. ECEHBEPJIMHA)

Xacenosa H.JK.1", Mykaraesa K.B.!
AO « Vuueepcumem KA3I'FOY umenu M.C. Hapuxéaeear, Acmana, Kasaxcman
"Aemop ons koppecnondenyuu: khassenova_n@kazgu.kz

AHHOTATIAS

JlaHHOE HMCCIIeI0BAHKE MOCBSINCHO AHATH3Y KyJBTYPHO MAPKHPOBAHHON JICKCHKH, B YACTHOCTH, CJIOB H
BBIPAKCHHH, OTPAKAFOINNX HAMOHAIBHYIO creiuuky, B mpornecce nepeposa Tpuinorun Unesica Ecenbepmmna
“Kouegnuxu” C Ka3aXCKOT0O HA AHITHHCKUH S3bIK. B pamkax pabOThl NPHMEHEH KaveCTBEHHbIH
HCCIICIOBATEIbCKHI METO, OCHOBAHHBIM HA OMHUCATEIHHOM aHamm3e. OCHOBHOEC BHUMAHHE YJCICHO BOCHHOM
TEPMHUHOJIOTHH, Y HUKAIBHBIM /LT KA3aXCKOTO HAPOAA TEPMUHAM POACTBA, KYJIBTYPHO 00YCIOBICHHbBIM CIIOBAM U
BBIPAKCHIIIM, A TAKXKE Ka3aXCKUM ITOCIOBUIIAM.

CTpyKTypa CTaTbU BKIIOYACT BBEACHUE, METOOIOTHIO, PE3YIbTAThl, 00CYKICHUE U 3aKIoucHue. Llempto
HCCIICIOBAHMS SIBIDICTCS BBUIBICHHE OCOOCHHOCTEH IMEpeaayvd 3HAUYCHHH KYJIbTYPHO MAPKHPOBAHHBIX CIIOB H
BBIPAKCHHI B IPOIECCE MEPEBOAA, a TAKKE AHAIH3 TPHMCHICMBIX HMEPEBOMUCCKHX cTpareruil. OCHOBHbBIC
HCCIIEIOBATEIBCKHE BOIPOCHI BKIOUAOT: “Kakum 00pa3oM KyJIbTYpHO OOYCIOBJICHHBIC CIOBA M BBHIPAXKCHI
ObUIH TIepEeIaHBl HA AHTIMHCKHUH s3BIK?” W “B KakoW CTENCHM MEPEBOAYHK CMOT COXPAHHTh MX HCXOJHOC
3HaYeHUe?”

Pesynbrarsl nccneoBaHMS MOKA3AIH, YTO BOCHHAS M POJCTBCHHAS TCPMHHOJIOTHS MPEHMYINCCTBEHHO
MIEPEeIaBANACh C HWCIOIb30BAHWEM TPAHCIUTCPAMH, B PANC CIyYacB NMPUMCHSJICSH OIMCATCIbHBIA NMEPEBO.
Hexoropsie nocnoBuiis! u MeTa)opsl OBLTH ONYIICHBI, B TO BPEMsI KaK JPYTHE IIEPEBEICHBI JOCIOBHO. Y UHTHIBAS
HACBHIMICHHOCTh IPOW3BEICHUS MCETAQOPHUCCKUMH BBIPOKCHISIMH, JAHHOC WCCICAOBAHHUEC MPEACTABIICT
LEHHOCTH 11 IEPEBOIINKOB, JINHTBHCTOB M IPENOAABATEICH, MPEAOCTABILL JOTIOJIHUTEIFHY 0 HHPOPMALIHIO O
METOJaX aJaNTallMd TAKUX 3JIEMEHTOB B NPOLECCE NEPEBOAA. A TaloKe JAHHOE HCCICAOBAHHME IPEACTABILICT
HHTEPEC JJI1 YUTATEIICH, YBJICKAFOIUXCS HCTOPHEH H JINTEPATYPOH OTEUECTBEHHBIX M 3apyOCKHBIX aBTOPOB.

KioueBbie cjioBa: 1mepeBo XyJOKECTBEHHOH JmTeparypsl, EcenOepnuu “KoueBHHKH®, KyJbTYpPHO-
0OYCIIOBICHHBIC BBIPAKCHI, OCIOBHUIBL, KA3aXCKHUE YCTOHUMBBIC BEIPAKCHUS, METa()OPBI.

Introduction

Traditions, customs, and norms vary from country to country. Still, the modermn world is
constructed in a way that requires those countries to exchange religious and cultural ideas constantly.
One of the main instruments of culture for every country is its language. With the help of this, countries
can not only express their rules and norms but also help others understand their specificity. The process
of interacting between various nations or countries is called intercultural communication. Intercultural
communication is the foundation of relations between different countries and their respective nations.
Hence, it is very essential to retain the unique characteristics of a country when translating language
that conveys its culture. This is one of the primary objectives of every translator, as the perception of
another country’s nature highly depends on how those translators convey its essence.
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A translator is an expert in intercultural communication who helps others eliminate cultural
boundaries. They not only transmit the words but also the ideas and views. Equally important is to note
that these experts are required to be familiar with the history of both the target and source countries, as
speakers often tend to refer to previous historical events, especially in the political sphere [1].

It is necessary to briefly explain some differences between translators and interpreters, as they
both work with two languages and cultures, but some distinctive features should be highlighted.
Interpreters are oral translators who perform during conferences, meetings, and other face-to-face
gatherings. In contrast, translators primarily work with written forms of the material, such as documents
or literary works. One distinctive feature of these two professions is that interpreters must reproduce a
given part of speech immediately in the target language; consequently, they attempt to capture the basic
idea and represent it | 1]. However, the situation is different for translators, especially those who translate
literature, because literary translation requires not only conveying the main idea but also transforming
its style and the way it is used, incorporating diverse pacing and tone. Literary translation primarily
differs from other types of translation in that it aims to convey the essence and emotions of the author
and their work. The point here is that the reader of the target work should catch the same fecling as the
reader of the source work [2]. Additionally, translators face other challenges during their work. Here
are some of them.

First, translators should follow the same stylistic nature as the source text. For instance, if the text
is written using a lot of humor, translators should convey it in a way to achieve the same feelings, such
as laughing, happiness, or surprise, and if the text is all about sadness, the readers of the target text
should also feel despondency, despair, or frustration.

Second, there are terms like domestication and foreignization in translation. Domestication refers
to the translator's use of the so-called “invisible™ approach, which lends naturalness to the target text.
This strategy helps translators convey the same ideas and perceptions in a way they used to have, but at
the same time, preserve the essence of the source text. However, there can be many words or
collocations that do not exist in the target culture. In this case, the strategy of foreignization enables
translators to convey the basic idea. They use those “unfamiliar” words but give an extra explanation so
that the readers can understand what was meant and experience some other culture’s peculiarity as well
[3].

The third problem concerns culture-bound expressions such as idioms, proverbs, or metaphors.
They are difficult to translate as they first reflect a certain culture’s uniqueness and secondly, they have
roots in ancient times and are tightly connected to its history. For example, a famous Kazakh interpreter
Ye. Iskakov claims that Kazakh proverbs and sayings are closely tied to their nomadic heritage, whereas
English proverbs are mainly derived from the Bible [4].

As can be seen above, translators go through lots of steps before presenting an almost
“equivalent” version of the source text in another language.

Regarding culture-bound expressions, the primary reason to explore them is the growing
international interest in the Kazakh language and the President of Kazakhstan's address, K. K. Tokayev,
highlighting the increasing importance of the Kazakh language due to the rising interest of modem
youth. The research may be helpful to translation studies students, teachers, and researchers who wish
to explore literary translation in depth.

Methodology

The research is dedicated to finding culture-bound words and expressions and exploring their
translation from Kazakh into English using a descriptive approach. Qualitative descriptive research
enables researchers and readers to gain a clear understanding of an event or phenomenon. It also allows
us to examine given problems from various perspectives thoroughly. Furthermore, the descriptive
approach is transparent and consequently free from any bias that can affect research [5].

The data collection for the research was drawn from the first part of the trilogy, titled “The
Charmed Sword,” by Kazakh writer I. Yessenberlin. Culture-bound words were selected in accordance
with Z.G. Proshina's book, “Theory of Translation.” Since proverbs reflect specific features of the
Kazakh nation, they were also included in the list of research data. Culture-bound expressions comprised
military terms, kinship terms, Kazakh tradition and custom terms, and proverbs.
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The data analysis part comprised three major steps. Firstly, every found word was classified by
its meaning into the groups mentioned above. The next step was to see their translation in “The Nomads™
and classify them using translation techniques and transformations. There are several types of translation
methods, including transcription, tramsliteration, calque, half-calque, descriptive translation,
expansion, reduction, and substitution. Additionally, there are three types of transformations:
grammatical transformations, lexical or semantic transformations, and complex transformations, which
encompass both grammatical and lexical transformations [6].

Generally, the translation of culture-bound words and expressions is achieved through
transliteration, transcription, calque, explanatory translation, lexical substitution, or other methods.

Kinship terms generally have their equivalents in the target language. Since some terms in the
Kazakh language are inherently unique to their nation, their translation may be challenging. For this
reason, translators use explanatory translation as a solution. For instance, words like wazawwl, 6oze,
arcuen are mostly explained and translated as a relative from the mother’s side, a child of the mother’s
sister, and a grandchild of the mother’s parents, respectively [7].

Tradition and custom terms are also translated using the above-mentioned techniques, along with
more techniques. Since proverbs are metaphorical expressions, their translation can be a bit challenging
for translators and interpreters. As Z.G. Proshina states, those expressions are commonly translated
using metaphorization, demetaphorization, or remetaphorization.

Metaphorization involves translating a word or phrase that is not metaphorical into the target
language by using metaphorical expressions in the target language. For example, 4 young girl suddenly
came around the house can be translated into Kazakh as Kapuaoaii xvi3 aax acmeinan yiioiy KacolHau
arcanm emin wwiea keaoi. Demetaphorization, on the other hand, involves translating metaphorical
expressions into straightforward sentences or phrases. For instance, the phrase “the skelefon in our
family closet was my brother John” can be translated as bi30iy oméaceimbiz0biy Kynuacel azamul3
Lwcon 6onamein |6, p. 136]. This method is recommended only in case of a phraseological lacuna. The
last remetaphorization method involves translating metaphoric expressions with their full equivalents
or partial equivalents, which means finding an equivalent metaphor in the target language. For instance,
expressions like to play with fire and when pigs fly are translated into the Kazakh language as omnen
otinay and me3zex eyndecenoe respectively.

The final step was to explore how their meaning was conveyed and whether it preserved the
cultural peculiarities of the Kazakh nation.

The descriptive approach employed in this study allows for an in-depth analysis of the data,
providing a comprehensive understanding of the specific methods and techniques used, as well as their
effectiveness in conveying the core meaning of culture-bound expressions. The following section
presents the key research findings in tabular format.

Findings

The section comprises the main results revealed during the research, followed by four tables
related to military terms, kinship terms, Kazakh tradition, and custom terms and proverbs.

During the research, twenty-nine military terms, thirteen kinship terms, twenty-six Kazakh
tradition and custom terms, and thirty proverbs were identified in the novel's first part. The research
revealed that the translation of those terms and proverbs was omitted mainly in the English version of
the novel. The following table contains the terms, in which translation was conveyed using mostly
transliteration, explanatory, word-for-word translation, and demetaphorization strategies. Some terms
do not have their translations at the beginning of the chapter, but they are provided in the second part of
it. The translation of those words is given by using a slash. Some culture-bound expressions were
explained in the discussion section, and their translation was proposed.

Table 1. The translation of military terms in the trilogy

Military terms
Onbacet Onbasy
Kysbacs Zhunbasy
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MpaiHOacht Mynbasy
KonGacribt Commander-in-chief
Hosn Noyon
Cynran The most credulous/Sultan
Cynran berim Missed/Sultan-Begim
Hovieki Hangman
bahaayp Bahatur

Kinship terms

IleGepe ara Relative
boiiGimne Wife
Harams! sxypT Missed/uncle on his maternal side
Kuen Missed

Kazakh tradition and custom terms

¥ vl KypeIITAl Great kurultay

AK KHi3re KeTepy Lifted up on a white felt mat

Py Clan/Kin

"OH, Gayspeivay" It was an ancient Kazakh tradition to burst into an

aul in mourning, galloping at full speed,
lamenting and moaning “Oh our dearest!”
ATtexke aray Altalyk/sworn brother

Proverbs/metaphorical expressions

Exi xomkapapiy Gackl Gip KazaHFa cbliiMac Two sheep’s heads cannot be cooked in one and
the same pot.

AK TYWCHIH KAPHBI JKapblIIbI A white camel was sacrificed for the occasion

bac kecriek 6ojica Aa, Tia KECMEK KOK You have the right to cut off a convict’s head, but
first, vou must listen to what his tongue has to
say!

YKen typmaca menTtiH Gackl KUMbIIAAMAN B Missed/” Why did he not verify the rumors when
he first heard them?”

Kesnin kapambIireiHIaM cakray/Ky3eTy “Make sure nothing happens to him. Otherwise,
it will cost vour head.”

ATajbl CO3re apchi3 TOKTAMac There was an unwritten law saying: “You can cut
off a man’s head, but you cannot cut off his
tongue”

JochiHHAH KACBIHHBIH €Tl TOTTI There is nothing more delicious than the flesh of
your enemy.

Kapaeir Gacein kap amap, xaHHBIH OackiH XaH | Snow falls on snow, and a Khan takes the place

ansap of another Khan.

ANTBIH KOPCE MEPIIITE JKONJAH TasP Even God’s angel goes wrong when the glitter of
gold blinds his eyes.

Ara ence — iHIre Mypa “Now do tell us what it is, so that we could start

preparing for merry celebrations!”

As can be seen above, many words and expressions possess cultural features, and they play a
crucial role in conveying the essence of the source work, particularly in literature. However, if some of
them are missed or misinterpreted, it may lead to numerous misunderstandings.
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Discussion

In the given part of the trilogy, translating military terms was not so difficult as they were simply
transliterated. Despite this fact, some terms would sound a bit strange and extraordinary to English-
speaking readers. However, they were not explained in the book, and people had to guess what they
meant accordingly. For instance, the word “noyan” is a culture-bound term in the Kazakh nation,
referring to a person who leads his clan. The word “bahatur” refers to a representative of a military class
in medieval times. This word also has one more spelling, “bahadur”. As U.K. Zhangaliev et al. state,
“bahadur” along with “batyr” and “bagadur” originally referred to a brave man who was able to call the
enemy to battle before the war [8]. Additionally, T.S. Nurgazina (2024) notes that “bahadur™ is a Turkic-
Mongolian term meaning a brave, strong, and courageous person [9]. Since these words are specific to
the Turkic-Mongolian and Persian nations, it would be appropriate to provide some clarifications on
them in the translated trilogy.

Kazakh kinship terms also exhibit some differences from those in the English language. There are
notions such as naeauvr and scuen which specifically refer to the relatives from the mother’s side. A
woman’s children will be called “zhien” by that woman’s parents. For English-speaking audiences, this
may be confusing as they refer to those kids as grandchildren and do not distinguish between the
mother’s and father’s sides. This case clearly demonstrates the need to add additional information to the
translated artwork, as the target audience may be confused or unable to understand these kinship terms
[10].

The metaphor ax mytieniy kapusr acapoinder is an ancient Kazakh expression meaning that happy
days came to their land. It is not only about sacrifice but also about happy moments. As shown in the
table, this expression was translated directly. Yet, this did not lose its meaning; it would be applicable
to provide some explanations and reasons for such a custom. A.G. Gali-Askar claims that during the
time of enemy raids, people would celebrate the safe return of their batyrs from war by sacrificing a
white camel. The color white represents purity, good news, and positive intentions in the Kazakh nation.
Consequently, the expression has two different roots. The first concerns the nomadic lifestyle of the
nation, and the second is about the color white, which is considered a symbol of good fortune for the
Kazakh people [11].

The expression "ax xuizee xomepy,” which was translated directly, refers fo the inauguration
ceremony of modern times [12]. Unfortunately, this was not explained in the text either. Additionally,
the metaphorical expression “Ara esnce — inire mypa” refers to a Kazakh tradition from ancient times
known as “ameneepnix” (amengerlik). It is about a woman who is expected to marry one of her deceased
husband’s brothers, i.¢., one of her brothers-in-law. It was an ancient tradition to protect that woman
and her children from others and care for them [13]. Additionally, according to the book “Life and
Culture of the Kazakh People,” this tradition has three reasons for its occurrence. First, the woman will
continue to live in her house and with her family. Second, her children will live and get along with their
other relatives, as tradition dictates, which will ultimately benefit them. The third reason is that Kazakh
tradition requires women to stay within their clan. There is a specific Kazakh proverb related to this
case, such as Otien epoen kemce Oe, enden kemnetioi, which means that a woman cannot leave her clan
(country, motherland) even if she leaves her husband [14]. However, this notion was not mentioned at
all in the text, and hence might lead readers to be confused about why that woman has to marry her
brother-in-law.

“O1i, bayvipuimoay” is also a traditional Kazakh phrase used during mourning ceremonies. Unlike
the previous expression, this notion was clarified to the audience. Tuming to proverbs, it can be seen
from the above that most proverbs were translated word for word, conveying their meaning. Yet, they
have lost their cultural color, and consequently, people do not realize that they have read a metaphor or
proverb. For instance, the proverb “2Ken mypmaca woenmiy éacer kumsiioamaiiosr” means that every
rumor has its basis and every occasion has its reason for happening. However, it was not mentioned and
was fully missed in the text. It would be appropriate if the translator employed the remetaphorization
method by using an equivalent, such as "There is no smoke without fire." Furthermore, many proverbs
that should have been translated were just missed, despite having crucial points in the novel. For
example, the proverb “Aamwin xopce nepimme owcondan masgp” was translated directly using the
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demetaphorization method. However, in the English language, there is a more similar equivalent, such
as Money makes the mare go which has the same meaning [15]. Even though a directly translated
version of this proverb conveys the meaning, the target readers might misunderstand the roots of using
this religion-related expression. According to K K. Satayev, this proverb was not originally related to
the Kazakh nation. There is a legend about the angel Jabrail, who saw a piece of gold on the road and
left it there because he respected Allah’s will to send this gold for the people’s needs. That is why people
then started to use this metaphor [16]. It would be more applicable if the translator clarified that there
is no commonality between the religion and the Kazakh tradition.

Finally, the novel includes some specific Kazakh expressions related to time. For instance,
Yessenberlin uses collocations such as "Kys xwicmayza xatimxanoa” or "buecayvimoaii sicep wady.”
They are directly related to time. The first is approximately November. This timeframe may vary
depending on the changes in weather over the next 90 to 100 days. The second expression is about one
hour. There is one more expression, Cym nicipim yaxsim, which is about 15 minutes. In the translated
novel, the expression Ky3 keicmayza kaiimxanoa was explained as "We will settle the matter in autumn,
when the auls return to their winter residences.” As can be seen, the translator used the explanatory
method, which is preferable in the context. However, target readers might have no idea what it was like
back in the winter residence. In this case, it might be clearer if the translator could clarify the nomadic
style of the Kazakh people at that time. One more example of a specific measure in the Kazakh nation
is the phrase "bip ocapwiv xapwic.” It is the distance between a person's thumb and index finger.
Accordingly, one measure can be distinguished from another depending on the shape and size of a
person's palm and fingers. Unfortunately, these purely Kazakh expressions were also missing from the
text.

The study found that culture-bound expressions were predominantly translated directly into
English. However, their intended meanings were largely retained. The following section will provide
concluding remarks and discussions.

Conclusion

The modern world is constructed in a way that requires everyone to connect. Communication can
occur between two people, their relatives, friends, and even between strangers. It can also be within one
country and internationally. The communication between two or more countries is referred to as
intercultural communication because it involves people from different geographical locations, with
diverse languages, lifestyles, and cultures. It is essential to acquire some communication skills and
knowledge to engage in even a simple dialogue with a foreigner [17]. Moreover, there are several
reasons to do so.

First of all, it is a fact that every person represents their culture and country, and the perception
of their country is highly dependent on how those people behave, speak, and communicate. History can
reveal a multitude of instances where communication between two people has led to varied outcomes,
ranging from long-term friendships to wars. It is easier when there is no barrier between two different
people, such as not knowing the language or specific ethical or cultural norms inherent to every nation,
because people know how to initiate and conduct a dialogue and what to expect from a partner.
However, it becomes somewhat complicated when two people or even countries are unaware of each
other's language and culture. In such cases, interpreters and translators play a crucial role for the two
different nations, as they are considered the bridge between them, primarily because they serve as an
important tool for connection, namely language. However, knowing a foreign language itself cannot
guarantee a smooth and fruitful dialogue. It also requires understanding the cultural, ethnic, and other
backgrounds of those countries. Furthermore, during every intercultural communication, people view
the world through the lens of different nations as seen through the eyes of translators and interpreters.
That is why their profession is regarded as one of the most difficult. Primarily, it becomes problematic
when translating literary works, as the translated literature should accurately reflect every feeling that
the target author intended to convey. Every nation is prosperous in great literature.

People can gain insight into an author's entire body of work by reading their works. Kazakh
language, like many others, is rich in different kinds of proverbs, metaphors, and culture-bound words.
It is seen from the beginning of the famous trilogy “The Nomads.” This trilogy is considered a treasure
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of the Kazakh nation because it tells a story spanning five centuries. Every reader of the original book
in the Kazakh language will immerse themselves in the extraordinary history, full of happiness, stress,
despondency, excitement, and more.

The trilogy “The Nomads™ is considered one of the most famous and beloved historical novels of
all time, as it is based on factual events. From the very beginning, this literary work entices its readers
with beautiful language. Every detail in every scene in the book is described with great care, allowing
readers to absorb it in one breath. It is thanks to the masterful use of metaphors, proverbs, and
combinations. For instance, there is a scene in the novel devoted to the feelings experienced by Abulhair
Khan when he realizes that the woman he has loved for many years could betray him, and then his
feelings of regret about those thoughts when he discovers that all his doubts about her were unfounded.
Yessenberlin could play with language in a way that made readers quickly transition from feelings of
happiness to anxiety and vice versa. That is why it is crucial to convey these emotions to the target
audience in their native language. Only by doing so, the target reader will be able to feel the experience
that the Nomads went through to become an independent khanate. The English version of this trilogy is
also full of beautiful metaphors, collocations, and expressions. The translator managed to convey most
parts of it subtly. However, in the first part of the trilogy, proverbs were sometimes omitted or
mistranslated, resulting in the loss of their cultural significance.

Since the given research served only a descriptive nature, careful analysis is needed to find more
equivalents to the Kazakh proverbs and metaphors in English.
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TYJIFAFA BATBITTAM OKBITY — TLIJII CAITAJIBI YAPETYAIH HEI'I3I
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Anjarna

JKorapel 0Ky OpbIHIApBIHAA ca0aK OCpeTiH TiI MAMAHAAPBIHBIH CH VIIKEH TYWTKLT Maceneci — Oimm
ANy IIBUIAPABIH, TULNIK KY3BIPETTUIKTEPIHIH 9P TYPIl ACHIelne OoIFaHbHA KapMacTaH, Oip TONTa cabaK OKYBI.
ByHnati skaraaiina OeNTineHTEH THITIK OaFrmapiaMa HeTi3iHAe JaWbIHAAIFAH OKY-OMICTEMENIK KeICH O0HbIHIIA
TaTChIpMalap OpBIHIATY, OLmiMAcpiH Oaranay aWTapibIkrail KUBIHABIK TYyFbr3agbl. Cebebi KeHOIp CTYICHTTIH
TIAAIK OUTIKTINIK AEHredi TeMeH 0osica, TOmTarel 0ipa3 CTYACHTTIH Ka3ak TUTH OUTy KepceTkimmi anaekaiiaa
JKOFapel Oosybl MYMKiH. barmapmamara codikec tamchlpma OipeylepiHe OHAHM, EKIHINIJIEPiHE KypaAenml eTim
Oepimmetiai. OpTak TamceIpManap PEeTTUIr cakTana OTHIPHII, 9P KE3€H CalbiH KypAeneHe tycedi. Kazak TimH
OKBITY OApBICBIHIA YCTa3/bIH iC-OpEeKeTi KaphIM-KATHIHAC KY3BIPETTUITIH MaHBI3ABI Oediri caHanambl, cebebdi
O1TiM Ay IIBIIAPABIH TUTTIK HOTIDKEIEPI OKBITY CAaChIMEH TIKETICH OaiIaHbICThI 6pOui.

Kazipri xofraM OKy OPHBIH OiTipill MIBIKKAH TYJICKTCPACH TYPII KAFAAATTAPIA KYPACT Mocelenepal o3
OcTiHIE IUCIe aTaThIHAAM, ©31HMIK OLTIKTLNIT MAKChl TYJFAHBI KAJKET CTETiHI »KachIpbH eMec. OchIHIan
TAJATIKA Calf KeJTy YIIH OKBITYIIBI ©3iHIH KOCIOH iC-OPEKETIHAC OKBITYIBIH €H Y3MIK 9JIC-TOCLIAEPIH MEHIEpyTe
THICTL. Makanaga Ka3ak TUTiH CTYACHTTIH TUTAIK KY3BIPSTTIMTIHE Kapal OKBITY, THIMII dAiC-TOCITACPAL TAHIAY
JKOHE IIBIHAKBI Oaraay Mocenesepi TaIKbLIAHAIBL.

Kinar ce3aep: Ka3ax Tiii, OKBITY Camachl, TYJIFara OarJapIaHFaH MCAATOTHKANBIK 9/IIC-TOCIIACD, TYIFAHBI
JAMBITY, OLTiM Oepy HOTHXKEJEP], MIBIFAPMAIIBLIBIK JICyET, Oaranay.

JIMUHOCTHO-OPUEHTUPOBAHHOE OBYUYEHHUE — OCHOBA
KAYECTBEHHOI'O OBYUYEHMUA A3BIKY
A6ayosa B.C.!, Tynemesa I'.K.2"

! Espasuiickuii nayuonansnviii ynusepcumem umenu JI.H. I'ymuneea, Acmana, Kasaxcman
PHAO «Ceesepo-Kasaxcmanckuii ynusepcumem umenu Manawa Kozvibaesay
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AHHOTATIAS

Camas Gompmmas mpoOmeMa MpenoaBaicii, MPEeNOJAIOIIHX B BRICIIAX YICOHBIX 3aBEACHHAX — TO, HTO
CTYZICHTHI VYaTCid B OJHOW TPYINE, HE3ABHCHMO OT MX SI3BIKOBOMH KOMIICTCHIIMH, HAXOSINCHCS HA Pa3HBIX
VPOBHAX. B 3TOM Cilyuae BBITOIHEHNE 33JaHUH W OLCHKA 3HAHWH Ha 0a3e yueOHO-METOMUCCKOTO KOMILICKCA,
TIOJATOTOBICHHOTO HA OCHOBE YCTAHOBJICHHOW THIIOBOH ITPOTPAMMBI, CO3AET 3HAYUTEIbHBIC TPy IHOCTH. [loToMy
YTO €CJIM YPOBEHb HEKOTOPBIX CTYJCHTOB OyJET HU3KUM, TO ONPEICICHHBIC CTYACHTHI B TPYIIIC MOTYT UMCTh
HAMHOTO O0JIc€ BHICOKHE 3HAHMS KA3aXCKOTO SI3bIKA. 3aJaHHE IO MPOTpaMMe IS OTHHX — JIETKO, JJISI BTOPBIX JKE
— cmoxkHo. CoxXpaHssa CpPeOHHH YPOBCHb 3QJaHWM, C KAKIBIM 3TamoM OyJeT CTAHOBHTHCS BCC TPYIHEC.
JleATenbHOCTh MPENoJABaTeN s, B MPOLEAYPE OOYUCHHS, CUMTACTCS HEOTHEMIICMOM YACTHIO IEAATOTHYCCKOTO
TIPOIIECCa, IOCKOJIbKY JIMHTBUCTHHUCCKHE PE3YITAThI YUAIIMXCS HAPSIMYEO CBSI3aHbI C KAUECTBOM IPEIIOTABAHML.

He cexkper, 4T0 COBpPEMEHHOMY OOINECTBY HEOOXOJMMBI BHICOKOKBANH(DHIMPOBAHHBIC BBHITYCKHUKH,
CIIOCOOHBIE CAMOCTOSITEIILHO PEIIATH CIIOKHBIC 3a7a4H B PA3IMYHBIX CUTYasIX. UTOOBI COOTBETCTBOBATH TAKOMY
OOIIECTBEHHOMY 3ampocy, IIEJaror JOJDKCH OBJAJETh JIYUIIHMH METOAaMH OOYUCHHSI B  CBOCH
Po()eCCHOHANPHON JEATEIHHOCTH. B cTarhe paccMaTpPHBAOTCS BOIPOCHI MPEIOJABAHUS KA3aXCKOTO SI3bIKA B
3aBHCHMOCTH OT S3BIKOBOH KOMIICTCHIHH 00YYAOIICTOCA, BRIOOPA 3(WPCKTHBHBIX MCTOIOB H PCaIbHOM OILICHKH.
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Abstract

The biggest problem for linguists teaching in higher education is that students study in the same group,
regardless of their language competence, which is at different levels. In this case, completing tasks and assessing
knowledge on the basis of an educational and methodological complex prepared on the basis of an established
standard program creates significant difficultics. Because if the level of some students is low, then certain students
in the group may have much higher knowledge of the kazakh language. The program task is easy for some, but
difficult for others. While maintaining the average level of tasks, it will become more and more difficult with each
stage. The activities of the teacher, in the teaching procedure, are considered an integral part of the pedagogical
process, since the linguistic results of students are directly related to the quality of teaching.

It is no secret that modern society needs highly qualified graduates who are able to independently solve
complex problems in various situations. To meet such public demand, the teacher must master the best teaching
methods in his professional activity. The article discusses the issues of teaching the kazakh language depending
on the language competence of the student, the choice of effective methods and real assessment.

Keywords: kazakh language, quality of teaching, student-oriented pedagogical methods, personality
development, educational results, creativity, assessment.

KIPICIIE

Kaszak TijiH OKbITyzma OLiM adyIIbIHBI XKEKE TYJIFA PETiHAE NaMbITyFa OarbITTalFaH
NeNarorukaiblK onic-Taciiaepre OacbiMablk Oepimin keneni. Tynrara OarnmapiaHraH OuIiM
Oepy mereHiMi3 — MefaroruKalblK KbI3SMETTET] 91iC, Tacuaep Oarmapel, SFHU 3aMaHayH OKBITY
apKbUIBI OHBIH ©31HIIK KaJBIITACYBIH JKOHE KaOlNeTTepiHIH JKy3ere acyblH, JKeKe
JapabIFbIHBIH TaMybIH KaMTaMachl3 ereal. MyHna OimiM anyinbl )KoHE OKBITYIIbI O1pJIecKeH
OKY 1C-9peKeTiHe CTYACHTKE TYJIFa PETiHIEe Kapay, OHbIH TAHBIMIBIK KaOlJIETTEPiH JaMBbITY,
carmajbl OLITIMIe KOJI KETKI3y TaJanTapbl Hazapnaa 0omamsl. «OiC — KePEKIIUTIKTeH MIbIFAThIH
Hopce. OMICTIH JKaKChl-)kaMaH OOJIMarbl JKYMCAJAaThblH OPHBIHBIH KEPEeK KbUIyblHA Kapai.
MpeIcalbl, cayaTTay 9MiCiH ancak, Oip JKypTThIH cayaTTay iCIHE KOJaiibl OOJIFaH 9MiC eKiHII
JKYPTTBIH Jla cayaTTay iCiHe KoJjaibl Oojapra Tuic aen aiityra Oonmaiiney [1, 357 6.] gen
Anam kaiipatkepi, araptyursl JK. AfiMaybITyJibl aliTkaHnmai, OUTIM amyLIBIHBIH JKEKE ©31He
OarbITTalIFAaH OKBITY 9JIICTEPl TOIMIEH OKBITKAHHAH QJIIeKai1a THUIMII JKOHE IIBIFAPMAIITBITBIK
cumnarra OoyanbL

Eyponansik sxorapsl 6itim Oepy kenictiriaae 2015 sKbuTbl CTyAeHTKE OarbITTAIl OKBITY
JKyteci eHrizinreH. OHbIH HET131H caliFaH FaibiM, ienaror ®@pank Xetisopa ent. On 1905 sxbutbl
TYHFBIII PET OChl OKBITY JKYHeCl Typajbl MiKIpIH cOJ Ke3heri OachUibIMIapra >Ka3ajbl.
Keitinnen Oyn Oactamanbl 1956 skpuibl FanbiM JDkoH [pron konpmaiinel. On OypBIHFBI OKY
JKYHWECIHIH €CKIPTeHIITTH, CTYASHTTEePre KaXKeTT1 O1TiM/Il TOJIBIK Oepe aIMalThIHIbIFbIH ChIHAIT
makana >kazaabl. 1980 xeurmapel nenaror Kapa Pomxepc cTyneHTke OarbITTaNbII OKBITYIBIH
apTHIKIIBUTBIKTAPBl Typajibl MIKIpJIEpl MEH HAEAJIapblH TYKBIPBIMIAI, JXEKe EHOEeK eTim
xapusinabinel. Ocbinan keiiin Eypornaga Oy sxylieMeH OKbITY Typasibl OlpTanail FajasiMaap o3
3eprreyiepin Oactaiinbl. Meicanbl, MajgpkonMm Hoyi3 «ke3 KenreH TysiFa €3 OeTIHIIEe OKU
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anazabl, Oipak OHBI AYPBIC OAFBITTAHTBIH OKBITYIIBI MIHAETTI TYPZE KEPEK» IeM jKa3ca, FajbIM
Kan Ilmaxe «JlampITa OKBITY» aTThl TYXKbIpbIMAama YycbiHanbel. OHOa OKBITY >Kyieci
KOJDKETIMIl JKOHE TEeK NaMBITYIIBLIBIK OarbITTa OONybl KAXKeT I JKa3aubl. YJIbl FaJlbIM
AnpOept DiiHImTERH «MeEH €3 OKyWIBUIAPBIMABI TOJBIK OKbITHAiiMbIH. Onap e3nmepi OKu
anaTbIHAAW JKaFgail Jkacayra ThIpbICaMbiH» [2] nmereH ycraneiMaa OonraH. Jlemex,
CTyAeHTTepre OarpITTal OKBITY J97 Kasipri KyHOE JOCTYpJl OKBITY, 3aMaHayu
TEXHOJIOTHUSUIAPMEH OKBITY, OHJIAlH OiiM Oepy CEeKUIIl OKBITYIBbIH Kypamaac 9pl MaHBI3[bI
camacel nen aityra Oomanbl. Tynrara OarnmapnanraH Oinim Oepy MbIHanmail MiHAETTEpI
Ke3zaeini:

e CTYACHTTIH JkeKe OachlH Kaaipiey;

e op Oinim anymiblHBI KablJieTiHe Kapai TONTacThIpy;

e JKarbIMIbl )KOHE TAHBIMIBIK OKY 1C-9pEKETTEPiH JKYy3€ere achlpy;

OKBITY OapbICbiHAA OLIIM aJyIIBIHBIH ©31HAIK JapalibIFbIH €CKEPE OTBIPBIM, TiJ
MEHIepyiH XKeTiaipy;

e  UIBIFAPMALIBLI TYIFA PETIHAE JaMybIHA BIKIA €TY.

Ochl KepceTIreH TajanTap 63 MyANeCiHEeH mblra Oince, Oy 9MiCTIH KaHIIAJIBIKTHI
MaHbBI3[bl EKEHITIH TaHbITap eal. binim Oepyne *KaHa TEXHOJOTHsJIAPABI OKbITYIIBI OaCThI
Ha3apaa yCTaraH 9[iCTepPMEH TeH Adpekene maijanaHy KakeT. Bys OKbITy Kyieci Kasipri
O1im OepyaiH TyJFara OarmapiiaHFaH JKaHAIla CHITATBIH JKY3€re achlpyFa 30p BIKITAJ €Tel.

3eprrey HbicaHbl. OKpITYymIBl  OLTIM aNyUIBIHBIH TIUIAIK JEHTEHIH apTTHIPHII,
IIBIFAPMAIIBUIBIK KaOlJIETIH JKOFapiIaTyFa, a3aMaTThIK KeJIOETIH KaJbITaCThIPYFa ThIPBICYbI
KakeT. bimim Oepy canacelHAa KYPri3iIin JKaTKAaH KeUIeHMl ic-Imapanap OyriHr Koram
JIaMYbIHBIH HeTi31 e3eri 0oyaThiHbI ¢o3¢i3. COHABIKTaH OKBITY CATAChIHAAFbI OACBIMBIK KEKE
TYJIFAHBIH Carajbl JaMyblHA KAaTBICTBI OepiireHi xkeH. O YIIIH CTYIEHTTIH KOKETTUI MeH
KBI3BIFYIIBUIBIFBIMEH CaHacy, OaFbITTalIFaH OKbITY, OarmapiiaMaHbl HKEM/Il TalbIHAAY JKy3ere
achIpbUTy bl Kepek. OKBITYIbIH JKEKe TYJIFara OaFbITTaIFaH JKYHECl Typasibl )Ka3bUIFaH €eHOEKTep
KETKUIIKTI. 3epTTeymni,  TCHXOJOrHus FbUIbIMAAPBIHBIH fokTopel M.C. Sxumanckas:
«OKBITYIBIH K€3 KEJITeH TYpl, CAlbIN KEIreH e, )KEKe TYJIFAHbI TaMbITYFa JKaraai skacay, SFHUA
JIAaMBITATBIH, )KEKE TYJIFara OarbITTanFaH OoJbIn Keneni» [3] mer ska3ampl. ABTOpP y3aK JKbUIFbI
3epTTeY KOPBITBIHABLIAPbIHA CyHEHEe OTBIPBIN, OLIM aJyILIbIHBIH JKeKe ©3iHe OarbITTajFaH
OumiMHIH KaHzal cunarta 00Nybl KEPEKTIiriH OblIalilia TONTaCThIPAIbI:

— TaHbIM MEH TOHAIK KbI3BMETTIH CYOBEKTICI peTiHAe OKYIIBIHBIH JKEKE TYJIFAJIbIK
epeKIIeN KTepiH alKbIHAAH OTBIPHIIL, )KEKE TYJIFara OarbITTaJIFaH OKBITY 91Cl OKYIIBIHBIH J)KEKe
TYJIFACHIH JJAMBITY MEH ©31H/IK JaMybIH KAMTaMaChI3 €Ty KEpeK;

— JKeKe TyJIFara OarbpITTalfaH OKBITyZHarbl OuLTiM Oepy yaepici 9p OKYIIbIFa OHBIH
KabineTiHe, OeHIMIIMITiHEe, KbI3BIFYIIBUIBIFBIHA, KYHIBUIBIK OAaFbITTapblHA JKOHE JKEKe
TOXIpuOECiHe CyHeHe OTBIPBIN, OKY, TAHBIMIBIK KbI3METTE, TOPTIOIHIE ©3 MYMKIHAIKTEepiH
KOpCeTyre jKaraail >kacanbl,

— Oimim OepyniH Ma3MyHBI, OHBIH Kypajfapbl MeH OiCTepl OKYyIIbl ©31H IOHIIK
MaTepuajra, Typl MeH (OopMachiHa TaHAAY Kacail aJaTbIHAAN €TIM KYPbUIYbl KAXKET,

— JKeKe TysiFara OarbITTaFaH OKBITYABIH OJIIEMIIK Heri3i TeK KOJ JKeTKI3JIreH
OUTIMHIH, JaFAbIHBIH JCHreliH FaHa eMmec, COHpai-ak Oenriyi WHTEJUTeKTIHIH (OHBIH
€pPEeKIIEeNTr, Canachl, KOPiHY CUIIATHI) KAJBINTACYBIH J1a €CKEePEei;

— OimMainik  OUTIMHIH, JaFdbIHBIH, JK€Ke KaOUIETTIIKTIH »KUBIHTBIFBI PETIHIE
OKYIIBIHBIH PyXaHH >KOHE MHTEJUICKTYyaJAbl KACHETTEPIHIH KaJbIITACYBIHBIH aca MaHbBI3IbI
KYpaJibl, SFHU Ka31pTi 3aMaHFbI O11iM OepyaiH HeTi3r1 MaKCaThl OOJIBI TaObIIa b,

— JKAaTTBIKKAHJBIK TIeH OUTIMALIIK e3[epiHiH TaOUFaThl MEH HOTIKENEpl JKarblHaH O1p-
Oipine ykcamaiiael. biniMm, naraer apKbUIbl YHPEHY KOFaMFa 9JIEyMETTIK JKOHE KoclOH JKarbIHaH
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Oeilimaenyni KamMmTamachi3 ereni. A OIMMITIK 9JeMIl, KOpPIIaFaH OPTAHbI JKEKE TYJIFAJIbIK
TYpFbIa KaObLINAyAbl, OHBIH IIBIFAPMAIIBUIBIK MYMKIHAITIH KaJbIITACTBIPHIN, €31 YIIiH
MaHbI3bl 0ap KYHABUIBIKTap MEH 1LIKi JKaH-ITyHHECl HeTi31HAe KOpIIaraH OopTaza OpPbIH ajiFaH
OKuFasap MeH ¢akrtinepal OasHaay HeMece oapra Tajjiay Jkacayaa e3iHiH JKeke Tk prudeciH
KEeHIHEH naiiananyra MyMKiHIIK Oepeni;

— aTajiIFaH KOHTEKCTE IQCTYPJIl OKBITY KaJmbl O11iM Oepy ynepiciaae HerisriiepaiH 01pi
6ora anmmaiinel. OKyIIBIHBI XKeKe-Iapa TYJIFa PETiHIe JaMbITaThIH, OHBIH ©31HAIK AaMybl MEH
©31H KepceTe OlTylHe MyMKIHAIK TYFbI3aThIH HOpCEJIep MaHbI3Fa ue OoJanspl;

— JKeKe TyJIFara OarbpITTallFaH OKBITY HYCKAJIBUIBIK KaFUIAchlHA, AQJIPEK alTCakK, OKYy
YZA€piCiHIH Ma3MyHbI MeH (DOPMAaCBIHBIH KONTYPJIJITIH MOMBIHAYFa HETi31eJe 1, ajl OJapIbl
TaHAay TAHBIMABIK YZI€pICTe, KUbIH ©MIPIIK JKaFaaiiapaa op OKYLIbIHBIH aMbITY MaKCaThIHA
opaii OKBITYIIBIHBIH KY3bIpbiHa Oepinemi» [4, 108 6.] mereH HaKTbhI KarugaTrTap HETi3iHIAE
TY>KBIPBIM JKaCaibl.

Tankpliay MeH HITHXKedep. Typii OKY XKYMBICTApPbIH, Ka3bLIbIM TalChIpMaJIapbIH,
IOBIOBICTHIK KoHe OeifHe:kaz0anapabpl Kapad OTBIPBIN, TIAAIK AaFAbUIAPBIH TaMbITATBIH
CTYACHTTIH TNl YHpeHyre IereH KaliieTi eckepiiyl Kepek. MbICaibl, MIaFrbiH Olp OKBLIBIM
MoTiHl Oepinai aenik. Kasak TijmiH Kakchl MEHI€preH CTYIEHT OFaH kemn Oojca 0ec MUHYT
YaKbIT KYMCAIl, TOJBIK TyciHe anmaabl. OpTama neHreine OiIETiH CTYIEHT €Ki ece kedipek
VaKbIT JKYMCaybl MYMKIH. OWTKEHI OJ MOTIHJErl ©3iHE TaHBIC €MeC CO3JEPMEH JKYMbIC
JKacalbl, ayaapaibl, €CTe CaKTayra ThIpbicambl. AJl €HIl Ka3aK TUIHEH CO3K KOpbI a3
CTYIEHT MaTiHzer1 apOip Co3MiH ayaapMachlH Kaparl, OHbI ASNTEPTe Ka3blll, €CTe CaKTay YIIiH
JKaTTam OTBIPFAHIA, ©3T¢ CTYACHTTEp KeJecl TamchblpMara kayam Oepyai Oacram Ketemi.
Hotmwxkecinne TINAIK KY3BIPETTUIIN TOMEH CTYAEHTTIH cabakka NEreH BIHTAChl TOMEHIEI
kereni. by xarmaiinan Kajnaii mbiryra 6oianel? MyHAa OKBITYIIBIHBIH €H HEeri3ri MiHAeTI —
CTYIEHTTIH ©31HMIK KaOlIeTi MEeH WUKEeMIUJITiHe Opail TarchipMajapibl KEHUIIeTeTin Oepy
kepek. CeOebi OHBIH TiN YHpEHyre HereH KbI3BIFYIIbUIBIFBIH JKOFAJTHIN aiMac YILIiH
BIHTAJIAHABIPBIN OTBHIPBIIN, MATIH OOMBIHIIA Heri3ri oAbl amaTbiH 20-30 ce3l JKaTTaTy Kaxer.
CoceiH con cesnepai Oip OipiMeH TipKecTepe OTBIPHIN, CONUIEM KYpacThIpyblHA MOH OepreH
»KeH. MbIHagai 6ip MbIcan KeTipe KeTeHik.

«WKacmuix wax — aoam emipinoe2i MymKiHOI2l 30p, Kailpam-dcicepee monvl Kepemem
kezeyi. Kacmap xonvinOager MymKiHOIKmI Jcidepin anmail, Oep Kke3iHOe, nailoansl icke
acymeaca, eut oxinbeci anwvix. Mipocaxsin J[ynamosmery: «Kacmeix — 0i30iy emipimizoiy
arcazet. JKazoan keiiin ky3 keneoi. Con cexindi scacmoixman coy kapinik sdcemeoi. Lllapyaceina
AHCUHAKDBI KICIEP HCA30bIH KYHI KbICHbIY Q3bIK-MYNiciH oaspiaan Kososl. Aoam oa scaceinoa
oHep-0inim, JHcaxcel mine30epoi Ooilvina dcunaya muic. MyHncs1z on kapmaiiean wageinoa
paxam mipwinix eme aimaiiosty 0e2eH Yaa2ammsl CO3IHIY MAbLIbIMbI VULAH-MEHI3.

Opune, cacmapaa apmeiiap JCyK Jicenin emec. byein 6apnvik MyMKiHWINIKmMi
nanoananvin, eniMizoiy Kemen Keaewe2i yutin OiliM ansin, eyoex emy acKaK MaKcammapada
arcemxizedi. Kacmap — endiy ymimi, 6abanrapeimuizoviy amanamst» [5, 92 6.].

EHai ocbl MOTIHII OKBITI, MA3MYH/IAY TAIICBIPMAChIHA KA3aK T1JIIH HaIap OlJIETIH CTyIeHT
okenTeyip KuHamaabl Here meceHi3, MOTIHIAETI Kadpam-dcieep, Oep Ke3i, HCUuHaKwl, 60ii2a
JACUHAY, Paxam, MASbLIbIM, YUAH-MENI3, QPMbIIAP JICYK, YMim, aMaHam IETeH Ce3nepal O
meHrepmeren. OHbl aynapMaiaH Kapar, OalamMachlH TalKaHMeH, Oip/ieH €cTe CakTail KOKbI
KHUBIHIBIK TyFbI3aabl. COHmal KaFnaiia OKbITYIIBI OCBI CO3JIEPMEH CO3 TiPKECIH JKOHE CoreM
KYpayabl YChIHFaHbI TypbIC Oonansl. ©31 Oi1iM ayIbIHBIH KaHbIHA KETI, TIITI JoNTepiHe YTl
peTiH/Ie aJIFaIlKbl CO3 TIPKECI MEH COIIeM/Il JKa3bI OepreHi skoH. MbICaJIbl, «aoamea Kaupan-
JAcicep Kepexy, «0ep Kesi — YaKbImuIHOA 0e2eH CO3», «ACUHAKLI (MUSHAKMbI, YKbINNbl) 0e2eH
co30epee cuHonum 6onaosiy, T.6. An enni cetinemal «Kaxcer kacuemmepoi 60ii2a sxcunaii 6iny»
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[ereH cekingi >bingam MeHrepyre 6onatbiHAan geHrenae KypacTblpca, CTYAEHT biHTaaHagpb!.
XKasbinbIM TancbipManapbiHaa 6apbliHLLA WaFbIH cennemaepre 6acbiMiblk GepineTiH eckepy
keokeT. CTy[eHTTIH Kasaklla >kasfaH apbip Ce3iH, €e3 TipKeCiH, LafblH ceinnemiepiH e3iHe
faybICTan OKbITbIN, OAaH KeWiH KaTesepiH Ty3eTin GepreH eH 6onafbl. byn apekerTepai
OKbITYLLUbI el PEHILLCI3, Ca/IMaKTbl, Xbl/bl KOHIZIMEH TYCIHAIPIN, AYPbIC XafblHa GaFbITTal
anca, kasak TiNiH mynge GinMen KenreH CTYAEHTTIH ©3IHAE KbI3bIFyLUbIIbIFbl  OSHA/bI.
Ocblnaiwa Tingik Ky3blpeTTiniri TeMeH 6ifiM anylwbl akblpblHAaN opTalla AeHrenre xete
anagpl.

Tin yinpeTy 6GapbiCbiHAA TONTaFbl CTYAEHTTEP/AIH 63iH iWTel GipHelwle TonLwara 6enreH
AypbIc. XKannbl 63 TaXipnbemisaeH antap 60ncak, TiNAi XKakCbl MEHTEPMEreH CTYAeHTTepAi
aNAblHFbl KaTapFa OTbIpFbI3FaH Aypbic. OKbINbIMAbI COMap YWiH KalTa GasHaan, Kebipek
MbiCa/l KenTipy, 6apblHLWA KapanaibiM, ecTe cakKTayfa OHail ceinemiepfi Taybin anty,
OKbITYLWbIAAH KeiliH onapablH KavTanan, gaybiCTan alTyblH 6TiHYy KaXeT. Byl OKblibIM
TancbipMacbiHAa MakcaTKka XeTyiH Kapanaibiv 6ip »onbl faHa. TaFbl 6ip XO0/bl - KabineTi
YKOFapbl CTYZIEHT NeH KabineTi TemeHAey CTyAeHTTi 6ipre oTbipFbidy. Cebebi »aHa TakblpbIr
6olibIHLLIA TancbipMaiapibl OpbIHAAY Ke3iHAe YArepimi Xakcbl CTYAEHT KaCbIHAaFbl CTYEHTKe
bapblHLWIA KemeKTecyre Tbipbicagbl. ©3apa [OCTblK neiingeri 6yHAald opekeT y3akKka
CO3bl/IMali-aK 63 >xeMiCiH 6epefi. YLUiHLLI XXONbl TOMKa opTaK Tanceipma 6epin, spKimre pesgik
OVbIH YCbIHY KaXeT. byn agic cTygeHTTepAi e3apa TapTinke, CepiKTeCTikke 6aynmabl,
LWblFapMaLLbINAabIKKa XeTenengi. Typni XarFfanaTTblK TarcbipManapibl oOpbliHAAY Ke3iHAe ekKi,
YW, Keilge TepT CTyAeHT 06Oo/bIN TOMTAcbIN anbif, OpTak Tancblpmara Kipicedi. OnapAblH
9pPKAMCBICbIHbIH, ©3iHAIK peni 60nafbl. Mbicanibl, XaFfaaT O0MbIHLIA ofiap penre eHin,
ceilnemaep, TinekTep, MasMyH/bl Oinap, KOPbITbIHAbLI MiKipiep anTybl Kepek. TancbipmaHbl
Oblnai ancak 6onagpl:

«Wauyblpay» ce3iMeH KaTbICTbl MblHA €63 TIPKECTEepPiHIL MarblHacblH Kanai
TYyciHeci3gep? ©OMipheH Mbican ana oTbipbin, 0 6eniciyizgep, nikip 6ingipivizgep.

LLlaHplpak LLIaHbIpaFbIH LLIaHbIpaKTbl LLiaHbIpaFbI
KeTepy Ouik 60CbIH! chiitnay Lankany

Cypet 1 Ce3 TipKeCiHiH MafFbIHaCbIH TYCIHAIPY

TancblipMaHbl OCblnain 6epy apkbiibl GipHeLLE YTbIMAbI HATVKEre KO/ XeTKi3yre 60n1agp!.
EH angbiMeH CTyAeHTTep KasaKTblH TypakTbl CO3 TIPKeCTepiH ecTe cakTaifpbl, op TIPKECTIH
KONAaHblNy epekwenikTepiHe Hasap aygapafdbl. Tifnek awTy, bipbiM, CanT-4acTyp aaebiH
TYCIHY, Kuneni YFbIMHbIH CbIPbIH CE3iHY CeKingi amoumsnapabl TyinciHeai. Kasipri »kactap ken
KongaHa 6epMenTiH dpaseonornamaepai MeHrepeai. byHbl 6ip >KaFblHaH Tin MaAeHUETIHIH
KepceTKili fgeyre 6onaabl. ©3iHe GepinreH ce3 TiPKeCTepiHe KaTbICTbl Ceinemaep anTyra
TWICTi BONFaH CTYZEHT XaHa Ce3aep XaTTaiibl, Ce34iK KOpbIH AambiTagbl. XKeke 6achbl emec,
[OCTapblHbIH, HaMbICbl YLUIH TbIpblCaTblH CTYAEHTTe  KeMwifigik KacueT Kanblntacagpbl.
CTyfaeHTKe GaFfapnaHfaH OKbITy 60MbIHLLA OKbITYLLbI MblHAAAN KaFuaaTTapbl 6acLubliblKKa
aJIFaHbl XeH:
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«Mxemaisik  (OKBITYIIBI ©3 cabaFblHOAFbl  OMIC-TOCUIAEPHAl, MOTIHAEP MeEH
TaIChIpMaJap/abl CTYAEHTTEPIIH KKETTUIKTEPIH €CKEpIIL, COJail JalibIHaay KepeK);

CepikrecTik (OKBITYIIBI MEH CTYISHTTEP Ka3ipri 3amMaHfa JAlbIKTHI OlLmiMzl Oipiecimn
KYPacThIPCa, COJ KbI3BIKTHI JKOHE TAHBIMABI OOJIaIbI);

Bencenainik (OKbITYIIBI JKaTTAHIBI TATICBIPMA, MOTIHIAEPCH TOpi, OJap e3/epl coiler,
OenceH Il KaTbICATbIH OKBITYAbI YHPETY KepeK),

PeduiexcuBTik (CTyHEHTTEpAIH ©3 JKYMBICHIH €31 Tangay »KoHE 631H-e31 Oarajay
OaFAbUIapbIH JaMbITy)» [6]. Bynm omic apKbuIbl OKBITYLIBI OJapfa ceHiM Oinpipeni. SrHu
CTYIEHT 9p TamchipMa OOWMBIHIIA ©31HIH Kail TYCTa JKaKChI, Kail TarchlpMaaa 9Jici3 OOJFaHbIH
capamnTaMa >Kacar, MYFaJiMHIH KOWFaH yHaibIMEH CajbICThIpanbl. JlypwiC, KaTe JKepyepiH
HakThUIakabl. by OaraHbiH ol OoybiHA JKAaKChl acepiH Turizeni. CTyneHTTiH o3iH Oaranay
naparsl, Typi «Kaxym», «Kymsuc», «Bopnsom» cekinal CaHIbIK riaTdopManapaarbl TECTEH
JKUHAFaH VIalbl, Cypakka »kayam Oepyl MeH ©31HIH JAHaJiOTKe KaTbICy IEHIreii aHbIK
OOJFaHIIBIKTaH, COHFBI KOWBUIFAH yIaiiFra KaTbICTHI fay Ooma Oepmeiini.

KopbiTbinabl. COHBIMEH CTyIeHTKe OaFbITTall OTBHIPBII OKBITY JereHIMi3 —Ka3ipri Oiyim
Oepy kyiecinaeri skaHambuIABIK. COHFBI K€3/71epl Ka3aK TUIIH OKBITY 9[ICTEMECIHAE 3aMaHay !
TEXHOJIOTUSIIAPABI KOJIIAHA OTHIPBIN OKBITYABIH 9icTepl TypiieHe Tycyae. Ouna Oinmim OepyniH
MAaKCaTbIHA JKETyre OaFbITTAIFaH 1C-0PEKET MeH KapbIM-KaThIHACTAPBIHBIH O1pJIiTi Ke3ereH.
SrHN OKbITYA OLIIM aNyIIbIHBI JKeKe TYJIFA PETIHAE KaJbINTACTBIPY, OHbIH TUINIK ASHTeHiH
aHBIKTAll OTBIPBIN, Camajbl TYpAEe JaMbITa OKbITY OH HOTIDKEre JKeTyre MYMKIHIIK Oepeni.
OxprTymel O11iM e, Topbue nme Oepeni. Con TopOmene CTYOEHTTIH JKE€Ke epeKINeTiKTepiH
eckepe OThIphIm, OiiM Oepy KoHE ©31H 31 Oakpulayra MyMKiHAIK Oepy. SrHm Oip TomTa
epeKIe KakeTTinmri Oap, MyrenmekTiri Oap HeMece (PM3MKANBIK TYPFbIAA KHUBIHIBIFBI Oap
cryaeHT Oomybl MyMkiH. OHpail jkarmainapia coJl CTYOEHTIIEH TarcChlpMa TypJepiH
aKbUIIACKII, HEHI OPBIH/AAYBI KEPEKTITIH HAKThIIAIT Ty KaXKeT. backa cTyieHTTepre KMbIH eMec
TArnchIpMa OFaH aybIp THIO1 MyMKiH. COHa KaparnaibIMHAH Kypaenire Kapai 1aMbITa OTBIPBII
cabak yiiperkeH aypsic. OkbITy MeH OaranaynblH opTypJii (opManapblHa KAaTaThIH 3CCe
JKa3FbI3y, Koba Oepy, TecT TancelpMajapbiH OpbIHAATY, OelfiHeOasH OOHbIHIIA O KOCy, cyKOaT
KYpacThIpy CEKUIII oAicTep CTYASHTTEPAIH LIbIH OLTIMIH, TUIAI Kajlail MEHrepreHaiTriH aHbIK
kepcereni. JKeke cCTyneHTKe OarapiiaHFaH TarnichipManap >KyHeci Kas3ak TIJH JKEHL,
Ma3MYHJIbI 9p1 OHTAIIbI YHPEHYTe BIKIIAJ €Tel.

J1edner:
1. AitmaysrToB JK. Teprinmmi ToMm. - Ammatsr: «Fbursiv» Oacmacer, 1998.
2. Kamanosa IIM. «CTyICHTOICHTPHPOBAHHOC OOYUCHHC, NPCHOJABAHHC H ONCHKA: OCHOBHBIC
TIPUHIMIIBL, TAPAMETPHI ¥ YCIOoBIs». OHIalH-cemMuHap, Acrana, 2017. https://iqaa. kz/images/
3. SAxmmanckas HU.C. JIMMHOCTHO OPHEHTUPOBAHHOE OOYUCHHUE B COBPEMEHHOH mkosie. — M.: CeHTs0pB,
1996. https://koi.tspu.ru/koi_books/nikolskaya2/rtloo.htm
4. Omaposa M. A. KerTaii TiTiH OKBITY IAFBI )KCKE TYJIFAFra OAFbITTAJFAH YKOHC HHTCPOCIICCHL OMICTCPaiH
tuimaimri // Becrauk KasHY. Cepust Me:kayHApOAHBIC OTHOIICHUS B MEX Ty HAPOJHOE TPaBo. - Ne5 (55),
2011. -b. 107
5. Acanosa ¥.0. Bl nenreiiine apHayFaH Ka3ak Tim (OKy Kypansl). - Acrana: E¥Y, 2022,
6. Bepibacs b., Texees VY. binim Oepy mporecinaeri mpodaeMara OaFbITTAFAH OKBITY TCXHOJIOTHAIAPEIH

yibMaacTeIpy mapanapsl. hitp://oldconf. neasmo.org.ua/node/1531 /
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PEJAKIIMOHHASA ITOJIMTUKA

HazBanue: Hayunsiii xypHan «M. Koswsibaes ateiamarel CKY Xabapmbice / BecTHuk
CKY umenn M. KozbibaeBa».

CobOcteennnk: Hexkommepueckoe akuuoHepHoe oOmectBo «Cepepo-Kazaxcranckuit
yHHBepcUTeT nMeHH MaHnamma Ko3rpibaesay.

CsunerenbcTBO O mnocTtaHoBKe Ha nepeyuér: Ne KZ66VPY00102049, BbimaHo
MunncrepctBoM nHpopmanmu u obimecrseHHOro pa3sutus PK ot 26 centsiops 2024 r.

OcHOBHasl TemaTWueCKas HAMNPaBJICHHOCTh. MyOJUKAaKUsg HAYYHO-METOIUYECKOU
UH(pOpMaLUH.

Tematuueckue HarpaBICHU:

1. ECTECTBEHHBIE HAYKH

(reorpadms 1 IpUPOIOTIOIB30BAHUE; HHPOPMATHKA, MAaTEMAaTHKa-HH(POPMATHKA, MATCMATHKA-
¢uznka; ¢uznka u Quspueckas 3KCHEpTH3a, (PU3MKA W aCTPOHOMHS, ACTPOHOMHS W METOXBI
JUCTAHLIHOHHBIX UCCICAOBAHU;, XUMHUYCCKAs SKCICPTH3A U AHATUTUICCKUI KOHTPOJIb IIPOU3BO/ICTBA,
XHUMHYCCKAsT TEXHOJIOTHS OPTaHHYCCKUX BELICCTB).

2. BUOJIOTUYECKHUE HAYKHA

(Omomorust, bOTaHUKA, reO0OTAHHKA, OHOPa3HOOOPa3KE, 300J0THS, OPHUTOIOTHSI, MOJICKY JIIPHAS
OHOJIOTHS, MHUKPOOUOJIOTHS, BHUPYCOIOTHS, (DHU3HUOJOTHS, AHATOMHS, TCHCTHUKA, OHOTCXHOJIOTHS,
THAPOOHOIOTHS, OHOXUMHUSL, IKOJOTHS).

3. IEJATI'OTMYECKHUE HAYKHU

(megaroruka v CUXOJIOTHsl, CIICLHATbHAS [1CAArOTHKA, MPAKTHICCKAS IICHXOJIOTHS; JOUIKOIBHOS
00yHUCHHE M BOCTIUTAHHUE, [1CIArOTHKA H METOAMKA HAYAIBHOTO OOYUCHHMS; My3bIKAIbHOC 00pa30BaHuUe,
KYJIBTYPHO-I0CYTOBasi paboTa; usudueckas KyJpTypa U Cropt, PU3HUecKas KyJIbTypa H HadaabHAs
BOCHHAsI MOJArOTOBKA, COLMANbHAS IMCAArOrHKa W CaMOMNO3HAHHUC, ACHEKTONOrHs, ACHCKTONIOTHS
(moromemust), cneHUAIbHAS NEAAroruka (Joromeaus), OJUroPECHONEIATOTHKA, CYPAOICAArOrHKa,
aedexTonorus (CypAONneaaroruka), JOMKOIbHAS AS(EKTOIOTHS; (DHUITONOTHS, HHOCTPAHHBIHN SI3BIK. 1Ba
HHOCTPAHHBIX SI3bIKA, PYCCKUH S3bIK M JHUTECPATYPa, KA3axXCKHUU SI3BIK U JUTCPATypa, HHOCTPAHHASL
(hUI0I0THSI, ICPEBOAICCKOE JCII0).

4. COUUAJIbBHO-IT'YMAHUTAPHBIE HAYVKHU

(ucTopust; KypHaIHCTHKA, PR-KypHaIHCTHKA, TrOCYJApCTBEHHOC M MCECTHOC VIIPABICHHC,
MCHCIKMCHT, (DMHAHCHI, YYET M ayAuT, JKOHOMHKA, TOCYAAPCTBCHHOC aIMHHHCTPHPOBAHHUC,
SKOHOMHKA B OM3HECE; FOPUCTIPYACHLHSL, TYPU3M).

5. CEJIbCKOXO3AMCTBEHHBIE HAYKH

(TEXHOJIOTHUSI MPOJOBOJBCTBCHHBIX MPOAYKTOB, arpOHOMHMS, 3aLIMTAa U KAPAHTHH PACTCHHIL,
TCXHOJIOTHUSI IPOU3BOACTBA MTPOAYKTOB )KHBOTHOBOACTBA; JICCHBIC PECYPCHI H JICCOBOACTBO).

6. TEXHUYECKHUE HAYKHU

(mu3aiiH, pAgMOTCXHHKA, OICKTPOHHKA W TCJACKOMMYHHKALWH,  MAIIHHOCTPOCHHC,
ANCKTPOSHEPreTHKA, TPAHCIOPT, TPAHCIOPTHAS TCXHMKA M  TCXHOJIOTHH, CTPOUTEIBCTBO,
MPOCKTUPOBAHUE M MH(POPMALMOHHOC MOJCTHPOBAHHE CTPOUTEIBHBIX OOBCKTOB, CTAHTAPTH3ALIHSL,
ceprudukanms U METPOIOTHS (IO OTPACIISIM), SKCIICPTH3A U Ay TUT KAUSCTBA (10 OTPACISIM).

7. ”THOOPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTYU

(TeopeTriueckue OCHOBBI HMHpOpMartuky, KkommeroTepHele Hayku (Computer science);
HH(POPMALMOHHBIC CHCTEMbI U TPOLIECCH; 3TICKTPOHHBIC KOJUICKIHNA B OUOIHOTCKH; UCKYCCTBCHHBIN
HHTCIUICKT M HHTC/UICKTYAJIbHBIC CHCTEMbI; POOOTOTCXHHKA;, HH(POpMALHOHHAS OC30MacHOCTh H
3amuTa HHpOpPMALMK, HHPOPMALMOHHO-U3MECPUTCIIBHBIC CHCTCMBI;, VIPABICHUC B COLMAIBHBIX H
SKOHOMHYCCKHX CHCTCMAaX, AaBTOMATH3AUUS M YIPABICHHE TECXHOJOTHMYCCKUMH MPOLIECCAMHA U
MPOU3BOACTBAMH; BEO-OU3aH, CHCTCMHBIH aHAamW3; VIpaBicHHe H 00paboTka wuHHGOPMALNY;
MaTEMaTHYCCKOC U MPOTPAMMHOE 0OSCIICUCHUC .
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8. PUJIOJIOIT'MUYECKHE HAYKU

(kazaxCkul f3BIK M JUTEPATypa, PYCCKUU $3bIK M JIHTCPATyPa, WHOCTPAHHBIH S3BIK: JBa
HWHOCTPAaHHBIX S3bIKA, HHOCTPAaHHAs (PHUIIONOTHS; IEPEBOTICCKOE JEI0).

S3BIK M30AHUA: KA3aXCKUM, PYCCKUN, aHIIMHCKUN.

Teppuropust pacrpoctpanennst: Pecnybnmka Kaszaxcran, nanpHee u  OmmkHee
3apybOexbe.

I'maBubii pemaktop: JlembsHenko Anekcannp BanentuHoBudy, mpodeccop kadempsl
«JHepreTuka M pajgHO3’IEKTPOHMKA», KAaHAMAAT TEXHUYECKUX HAyK, acCOLUHPOBAHHBIN
npodeccop (IoueHT).

Penaxrop: Ocrposckas Banepusi Cranucnasosna, Mmeronuct lenapramenra Hayku CKY
uM. M. Kosbibaesa.

Ilepuoanunocts: 4 pasa B roa.

Cpoxku npuemMa, pacCMOTPeHHUsI cTaTel U BbIXOJa B [leUaTh JKypHaja:

Nel — Ilpuem crateit no 15 ¢espans, penakius paccmarpusaer ¢ 16 no 28 ¢espans,
BBIXOA B nevath — A0 30 MapTa,

Ne2 — IIpuem crareit no 15 mas, penakuus paccmarpusaer ¢ 16 no 30 mas, BBIXOA B
nedathb — 70 30 HIOHS;

Ne3 —IIpuem crateii 1o 15 aBrycra, pegakuus paccmarpusaet ¢ 16 1o 30 aBrycra, BbIXOX
B meyatb — 110 30 ceHTsops;

Ne4 —TIpuem crateii no 15 HOs1Opst, pemakums paccMarpusaet ¢ 16 1o 30 HOsIOpsI, BBIXOL
B mevath — 110 30 mexadpsi.

BeInyck: B 37€KTPOHHOM BHUAE;, Ha OyMakHOM HOcUTene - u3naercsi B M3garenbcko-
nonurpaduueckom otaene CKY um. M. Kosribaesa.

Anpec penakuuu: CKO, r. Ilerponasnosck, yiu. [lymxkuna, 86, 150000.

Kypnan Bkmrouen B 6a3y nanaeix PUHI] (eLIBRARY).

IIpaBuna ay1st aBTOPOB:

Cratpst HaunHaercs ¢ Homepa DOI, 3arnaBHbIM, KUPHBIM 1IpHdTOM, 12 1T, IO IEBOMY
kparo. Hiwxe pasmemaercsa nanekc YK, 3arem nmxe MPHTH (roc. pyOpukarop Hay4HO-
TEeXHU4YeCKOH nHpopMannn) Uepes oxHy CTPOKY pa3MeInaeTcst HA3BaHUE CTaThH IO LEHTPY 03
NePEHOCOoB, Oe3 KPacHON CTPOKH, O€3 TOUKH, 3arjaBHBIMH, KUPHBIMU OykBamu, 12 mr.

Ha cnenyromeii cTpoke - paMHITUN 1 HHULIHAIBI aBTOPOB OOBIYHBIM JKHPHBIM LIPUPTOM,
12 oT, o uenTpy 6e3 mepeHocoB, Oe3 kpacHoi cTpoku. Ha crenyromieil cTpoke yKa3blBaOTCS
Mecmo pabomet, 20po0, pecnyoauka aBTopa(-oB), IO LEHTPY, KypcusoMm, 12 mr.

Haspanue cratey, ¢ammins aBTOpa, MECTO PaOOTHI YKAa3bIBAIOTCA HA TPEX SI3bIKAX
(xa3axckuii, pycckuil, aHriumiickuii). Eciu craThs aBTOpa Ha Ka3aXCKOM SI3bIKE, TO CHadaja
pasMeliaeTcs Ha3BaHUE CTAThbU Ha Ka3axCKOM sI3bIKE, a 3aT€M Ha ABYX APYIHX si3bikax. Ecmu
CTaThsl HA PyCCKOM WJIM aHTJIMHCKOM — A€NaeTCsl aHaJIOTHYHO.

Uepes nBe CTPOKHU MO LIEHTPY CJIEAYET CJIOBO AHHOTALMSA KUPHBIM mpudTom 10 mr,
3aTeM TeKCT OObuHBIM mpudToM 10 nt, mo mupune ¢ adzaueM 1 cM. AHHOTAIMH JOJKHBI
OBITH MPENCTABJIEHBI HA TPEX SI3bIKaxX (Ka3axCKUM, pyCCKUMN, aHIJIMHACKUIT), 4epe3 OAHY CTPOKY
Opyr OT npyra. AHHOTalusl AOJDKHA OTPakarb NPOOJIEMATHKY CTaTbH, LEIH, METOIbI
NPOBENEHUS U Pe3yabTaThl padoThl, 00JaCTh MPUMEHEHHS PE3YJIbTATOB, BHIBOABL. AHHOTALIUS
IOJbKHA OBITh ConepskaTeIbHON U eMKoii (He oJiee 300 cJioB).

IMTocne anHOTammu TpeOyercs HammMcaTh KJOYEBble cioBa (5-8 caoB  wim
CJIOBOCOYETAHMH).

Uepes nmBe CTPOKH CIIEAYET OCHOBHOHM TEKCT cTaTbu OObIYHBIM mipudrom 12 mT, mo
IIUPHUHE, ¢ KpacHOH CTPOoKH — 1 cM. CCBUTKM Ha HayYHBIE UCTOYHUKH O0sI3aTEIbHBL, UX CIEIyeT
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yKa3blBaTh B KBAIPATHBIX CKOOKAaX TMOPSIAKOBBIM HOMEPOM, MO Mepe YIOMHUHAHUSA, B
COOTBETCTBUH CO CITMCKOM HCIOJIb30BAHHOM JUTEpaTyphl, Harpumep: [1, ¢.25].

Pucynku u ¢Qororpaduu MOKHBI HMMETh YETKOE KadecTBO wu300paskeHus. Bcee
rpaduueckrue Marepuanbl (rpauKy, CXEMbl, AUArpaMMbl) AOJDKHBI ObITh CIPYNITUPOBAHBI B
BUJIE PUCYHKA, & (POPMYJIBI B BUAE LIETHHOTO OOBEKTA.

Uepes aBe CTPOKHU O LEHTPY clieayeT cioBo Jinteparypa skupubiMm mpudrom 10 mr,
0e3 a03ama. CChbUTKM HAa MCTOYHUKH Ha SI3bIKE, MCMOJB3YIOIEeM KUPHJUTMYeCKUd andasur,
TPAHCIUTEPUPOBAHBI JIATHHCKUMU OykBamMu. CHUCOK JUTEPATyphl OPOPMIIIETCS TPOCTHIM
mpudtom, 10 nT, ¢ ab3anem 1 cMm, cnenyromuM oopazom:

1. HBanos A A. [Ipouecce npotansanusa rpyHTa // Joxnaaest HAH PK. —2007. — Ne 1. — C. 16-19.

2. Tlerpo A.®. TermmooOMeH B TUCTICPCHBIX cpenax. — M.: Tocrexmsaar, 1994, — 444 ¢.

3. Haypenodacs A.C. Uctopusa LleHTpanpHoil A3HH: KOHUCIIHH, MCTOAOJOTHA W HOBBIC MOIXOMHI //

Mar-me1 MexayHap. HayyH. KOH(. «K HOBBIM cTaHmapraM B pPa3BHTHH OOINCCTBEHHBIX HAyK B

Henrpamsroit Azum». — Amvartsr: Jaiik—IIpecc, 2006. — C. 10-17.

4. Ivanov A A. Processy protaivanija grunta // Doklady NAN RK. — 2007, —Ne 1. - S. 16-19.

5. Petrov AF. Teploobmen v dispersnyh sredah. — M.: Gostehizdat, 1994. — 444 s,

6. Nauryzbacv A.S. Istorija Central'noj Azii: koncepcii, metodologija i novye podhody // Mat-ly

mezhdunar. nauchn. konf. «K novym standartam v razvitii obshhestvennyh nauk v Central'noj Azii». —

Almaty: Dajk-Press, 2006. — S. 10-17.

Crarpy, He OTBEHAOIIME MO COMAEPXKAHMI0O U O(POPMIICHHMIO BBIIENEPEUNCICHHBIM
TpeOOBaHUSAM, K MyOJUKAIIMH HE MPUHUMAIOTCS] U HE BO3BPAILAIOTCS] aBTOPAM.
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