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Bac penakrop:

JeMbsiHeHKo AJiexkcan/ip BateHTHHOBIY, « DHEpreTrKa %oHe paJUOsIeKTPOHNKay KadepackHbIH Podeccophl, TEXHUKA
FBUIBIMIAPBIHBIH, KaHIUIaThl, KaybIMAACTHIPBUTFaH IIpodeccop (JIOIeHT).

Penaxrop:

OctpoBckasi Banepus CrannciaBoHa, M. Ko3piGaes atoiagarsl CKY FHUIGIM JlenapTaMeHTIHIH 9/ICKepl, MarucTp.

PEJAKIIMAJIBIK AJTKA:

L JKAPATBLIBICTAHY FBIJIBIMJIAP

JockenoBa bany beiiceHoBHa, “KayanThl XaTibl, CHOJIOTHS FRUIBIMAAPHIHBIH KaHmaatel, M. Ko3pi0aeB arsHgarsl CKY
(ITerpomnasi, Kazakcran),

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

Tlonsikos Baagnnen BacuibeBHY, XUMUS FHUIBIMIAPBIHBIH JOKTOPHI, Tpodeccop, M. Kozwibaes aremmarst CKY
(Ilerpomnasn, Kazakcran),

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

Bennr An, PhD moxtopst, mpodeccop, I manbck yauBepeurerti (I nanbek, [lompma).

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 KilTll FHITHIMI KbI3METKEPI
(Acrana, Kazakcran),

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

CubataeB Anyap6ex Kapumonuu, C. Ceiipymmm aremmarsl Kazak arpoTeXHUKamblK 3epTTey yHuBepcuTeTi KEAK
GUOTOTHS FRUIBIMIAPHIHBIH IOKTOPBI, GHOTIOTHS, OCIMIKTEP Il KOPFay *aHe KapaHTHHI KadeapachHbIH MeHrepyIici (AcTana,
Kazakcran),

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

Kaxa6aeB AHyapGek Asi36aeBrd, GHOIOTHS FRUTHIMIAPbIHBIH KaH IMAATHL, FBUTIM jkoHe MHHOBaIMsIIap KeHiHer1 backapma
mytreci, M. Kosbi6aes atemarsl CKY (Lerpomasn, Kazakcran),

Kybentaes Cepuk AprbméexoBud, PhD noxroprl, «boTaHmka xaHe (QUTOMHTPOAYKITMS MHCTUTYTH) PMK drmmamsr
AcTtana GoTaHUKATBIK Garel (rropa aHe oCIMIIK pecypeTaphl 3epTXaHACKHBIH JoTieHTi (AcTaHa, KazakcTam).

IIL NEJAT'OI'UKAJIBIK FBIJIbIM/JIAP

JoGpoBoabckasi Jlnmana BamepbeBHa, jKayarThl XaTIibl, [Iearorvka FRUTHIMAAPHIHGH KaHauaaTel(PhD), ara OKBITYIIIBL,
M. Kosri6aeB ateiaiarsl CKY(IleTpomnasn, 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. Kospibae atsmmarst CKY(Iletponas, Kazakcran),

Hyp6exosa Kanar KynannanoBHa, I1e/[arorika FeUIBIMJIaPBIHBIH JOKTOPEL, podeccop, XalbKapaiblk AKIapaTTaH/blpy
AxaeMuscHHBIH koHe KP mearoruka FRUTBIMAAPH AKaJeMISICHIHBIH akageMuri, AbGatt atemgarsl Kaz¥ITY mpodeccop-
3eprreymrici (AnMaTter, Kazakcran),

Tarnabnesa Hartanus I'puropbeBHa, IeJarorWka FHUIBIMJIAPHIHBIH JOKTOPBL, Iipodeccop, Opal MeMIEKeTTiK
TIeTaroTUKabIK, yHuBepenteTi (Exatepuubypr, Peceit),

IMucapeBa CBersiana AHaToIbeBHa, Peceil OiTiM akaIeMUSICHIHBIH KOPPECIIOHACHT-MYIIIEC], IIe/[ar OTHKa FHUIBIM/IAPHIHBIH
JOKTOpBL, Tipodeccop, AM. T'eprien aTemjparsl Pecelf MeMIEKETTIK IIEAarorMKalblK YHUBEPCHTETIHIH FHUIBIMU KYMBIC
KeHiHeT1 popekTopsl (CankT-1letepSypr, Peceit),



Tpsimunbia Anna IpokodneBHa, Peceit GuniM akaJleMUSICEIHBIH KOPPECIOHIEHT-MYITIEC, TIearoTUKa FhUTHIMAAPBIHBIH,
JokTopel, Tipodeccop, A, T'eprien aTemmarsl Peceil MeMIEKeTTIK IeJarOTUKATHIK, YHUBEPCUTETIHIH FHUIBIMUA KYMBIC
KeHiHzer1 mpopekTopsl (CankT-IlerepSypr, Peceit).

IV. 9JIEYMETTIK-T'YMAHUTAPJIBIK FbIJIBIMJIAP

Kenmrox EBrenuii IBaHoBIY, jkayarTsl XaTIlbl, SKOHOMUKA FHUIBIMIAPBIHBIH 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 Mynnpa IlamcyTInHOBHA, SKOHOMUKA FRUTHIMIAPBIHBIH KaH/IU/IaThl, KaybIMAACTHIPUIFaH podeccop, Kacrmit
yHuUBepcuTeT] (AnmaTer, KazakcTan),

JIbivan Hrops HropeBu4, Tapux FHUIBIMJAPBIHBIH JOKTOPBI, Ipodeccop, bepisHck MeMIEeKeTTIK IiearOrHKalbIK
yauBepcuteTi (bepasck, YipanHa),

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 FOpheBIY, SKOHOMUKA FHUTHIMIAPHIHBIH JOKTOPBL, IIpodeccop, OMOBI TyMaHUTAPIHIK akageMusichl (OMOBL,
Peceit),

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

V. AYBLJI HAPY AHIBLJIBIFBI FBIJIBIMJIAP

Kanrap6aesa nbmupa EpGo/ioBHa, kayallThl XaTIbl, «ATPOHOMHS KSHE OpPMaH INApyalibUIBFBDy Kade pachHBIH,
norienti, PhD, M. Ko3ni6aes atsramarsl CKY (Ilerpomarn, Kazaxcram),

MIasxmeTtoBa 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 Baiicunan, PhD poktoprer, ContycTik-baTeic yHuBepenteti (Sumim, Kerrait),

Jixysenme Jlo ITama, Ph. D, [Tanepmo yrusepcuteri (Ilamepmo, Mtams).

VI. TEXHUKAJIBIK FbIJIBIMJAP

IMlanopesa AnHa BacuiibeBHa, KayarTel XaTiibl, «KyphUIbIc skoHe Ju3aiiHy KadeapachHbIH JoreHTi, PhD, XanbKapabik
aKTIapaTTaHpIPy aKkageMIsICHIHBIH akafemuri, M. Ko3pibaes atsmparsl CKY (Ilerpomarn, Kazakcran),

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),

TTonoB Auapeii FOpheBHY, TeXHVKa FRUTEIMAAPHIHBIH JOKTOPHL, Ipodeccop, OMOBI MEMITEKETTIK TEXHUKATBIK, YHUBEPCUTETL
(OMOBL, Pecetlt),

Komexos Kaiipat Temup0aeBuy, TeXHIKa FRUILIMAAPHIHBIH JOKTOPHL, IIpodeccop, «AzaMaTThIK aBUaIys akaieMusichly AK
(Ammartel, Kaszakcran),

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

CaBocTnH Ajekceil AlleKcaHIPOBHY, TEXHUKA FHUTBIMAAPBIHBIH KaHAuAaThL, Tpodeccop, M. Kospibaer atsmmarst CKY
(Ilerponasn, Kazakcran).

VII. AKITAPATTBIK-KOMMYHUKALIUAJIBIK TEXHOJIOI'UAJIAP

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

Filippo Arrichiello, PhD moxtopsr, Kaccumo xane OHTycTiK Jlarmo yHIBEpCUTETIHIH, « DNEKTPOTEXHUKA KaHe HHOPMATHKA
Gackapy kyitenepi» kadeapackHbIH mpodeccopsl (MTamst),

Alessandro Cantelli-Forti, PhD noxTopsr, ¥ ITTHIK paionoOKaIsUIBIK KaHe Gakbriay Kykenepi 3eprxanachl (RaSS), Mtamms,
Alberto Lupidi, PhD noxtopsl, ¥ITTHIK parioTOKaIsUTHIK KaHe Sakpriay Kyienepi 3eprxanacs (RaSS), Uramis,
Levashenko Vitaly, PhD noxropsr, JXwmn yauBepcuteriniy podeccopnl (Kumm, CroBakuis ),

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

VIIL ®NJIO0JOI'UA FbIUIBIMJIAP

Kyanpinnaesa Caman ?KameToBHa, *KayalrTsl XaTibl, QUIONOTHS FRUIBIMIAPBIHBIH KaHUAATH, «lIpakTUKaNbK Kazak,
Ty KadeapachHbH gotieHTi, M. Kosribaes atsmparsl CKY (Ilerponasn, Kazakctan),

JApodotenko FOaus BopuncoBHa, mearorvuka FeUILIMAApHHE gokTopsl, OMI TIY ITlet Tinaepi kadempachHbIH Mpodeccophl
(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. Kosribaen arbmaarst CKY (Ilerponasm, Kazakctan),



KaknmoBa Maiipa Epenraumosna, Quiuonorusi FeUIBIMIAPBIHBE —KaHAWAAThl, «l'epMaH-poMaH  (QUIONOTHSICHY
kadempachHbH fotieHTi, M. Kospibaes atomaarsl CKY (Ilerpomasn, KazakcTamn),

KpsbuioBa Joamuia AHaTo/IbeBHA, II€aroTHKa FRUIBIMIAPBIHBIH JOKTOPEL, «OphIC Tl MeH 9ebueTi» KadepachHbIH
enGek ciHipreH mpodeccopsl (Tipodeccoprr), M. Kosribae arsmmarst CKY (Ilerponasi, Kazakcran),

MyxamemxanoBa I'yabvmupa TactemmpoBaa, PhD noxtoprr, «Kazak Timi MeH oaefueri» KadeIpachbHBIH JOIEHTI,
M. Kosri6ae ateiiarsl CKY (Ilerpomasn, Kaszakcran),

Catduena Enena BukropoBHa, QUITONOTHS FRUTBIMIAPHIHBIH KaHaThL, « OphIC TiT MeH a/1eCueT» KadeapachHbIH JOTIEHTI,
M. Kosri6ae ateiiarsl CKY (Ilerpomasn, Kaszakcran),

Croanen Pobept, Manoanars! ['apaiin yHuBepeuterinid mpodeccoprl (AKII I'onomyy, ["aBait apanapsr),

Tanacnaesa 7Kanap CepkenioBHa, QUIONOTUS FRUIBIMIAPBIHBIH KaHmIaThl, «Kazak Tini MeH opebueTi» mpodeccopsl,
M. Kosri6aes ateiarst CKY (Ietpomasn, Kazakctan).

T'nmaBHbIi pegakTop:

JdembsiHeHKo AJjekcanap BanenrtuHoBuu, npodeccop Kadenpsl «OJHEpreTMka M PaJHO3IEKTPOHHKA», KaHUar
TEXHIYECKUX HayK, acCOIMUPOBAHHBIN IIpodeccop (JOIEHT)

Penaxrop:

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

PEJAKIIMOHHA A1 KOJIJIEI' A:

L ECTECTBEHHBIE HAYKH

JockeHoBa bany BeiiceHoBHa, OTBETCTBEHHBIH ceKperaph, KaHIuIaT OHONOTHYECKUX HAyK, CTapIIMi IIperojaBarelb
kadenprr «I eorpadus u sxomorusny, CKY mv. M. KoswpiGaera (Ilerponasnosek, Kazaxcran),

IMMamxos Cepreii BnagumupoBuy, kKaHuar reorpapuIeckux Hayk, JekaH $akylIbTeTa MaTeMaTHKU U €CTECTBEHHBIX HaykK,
CKY um. M. KospiGaesa (IleTponaBnoscek, Kazaxcran),

Tlonsikos Biaammiten BacmibeBud, nokTop XumudeckuxX Hayk, mpodeccop, CKY um. M. KoswpiGaesa (IleTpomaBioBek,
Kazaxcran),

Makapos Cepreii BuxropoBuu, J0KTOp (U3MKO-MaTeMaTHUECKUX Hayk, Ipodeccop, ANTaCKuil TocylapcTBEHHBIH
yauBepcureT (bapHayn, Poccust),

Bennr An, moxtop PhD, podeccop, I mannckuit yausepcuret (1 ganbek, [onpima).

II. BUOJOTUYECKHE HAYKH

Kymaryn Monaup 7KakblkaHoBHA, OTBETCTBEHHBIH ceKkperapb, Jokrop PhD, Miaammii HayuHBII COTpYIHHK
nmaGoparoprn GIOPHl U PACTUTENHHEIX PecypcoB AcTaHUHCKOTo GoTaHmdeckoro caga ¢romana PITI « AactuTyT 6oTaHMKy 1
¢urouHTpo YK (AcTaHa, Kazaxcram),

TlerroB Hukomaii, goktop PhD, Beaynmit Hay'HBII coTpyHUK borrapcekoro obmectsa 3amuts! vt (Codust, bomrapus),
CubaraeB AHyapOex KapumoBnu, 10kTop GHOJTOTHUYECKUX HayK, 3aBeyromuii kKadenpoit «buonorus, sanmra 1 KapaHTHH
pactenmity HAO «Kazaxckuit arpoTeXHUYecKHil WcclenoBaTenbekuil yHuBepenteT umenn C. Ceiipymmma» (Acrtana,
Kazaxcran),

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

KakataeB AHyapOex As3taeBHY, KaHAumaT OHOIOTMYECKUX Hayk, WwieH [lpaBmenus mo Hayke u wmHHOBarmsM CKY
uM. M. Ko3sri6aesa (1lerponiapnosck, Kasaxcran),

KyGenraes Cepux Aproemoexosuy, joxrop PhD, accormmpoBanHbli mpodeccop nadopatopuu GIOpsl U PacTUTEIBHBIX
pecypcoB ActanmmHckoro GoTanudeckoro cama ¢wmana PITI «MucTHTYT GOTaHWKM W QUTOMHTPOAYKIWID: (AcTaHa,
Kazaxcran).

1L NEJAT'OIT'MYECKHUE HAYKHU

JoGpoBonbckasi Jlnmana BanepbeBHa, OTBETCTBEHHBIN CeKpeTaph, KamuaaT Tegarorudeckux Hayk (PhD), craprmif
npenogaBarein, CKY um. M. KospiGaeBa (Ilerporianosek, Kazaxcran),

Awmopettu ['yno, T0KTOp mefarormyeckx HaykK, ipodeccop, Yumsepentet | enyu (I'enys, Urtams),

Myp3amuHoBa Amva JKaknMoBHA, TOKTOP IlelaroruieckuxX Hayk, podeccop, CKY mm. M. Ko3piGaesa (IleTpomnaBioBek,
Kazaxcran),

HypGexoBa Kanat KynanuanoBHa, JOKTOD ITe/larOTHYECKUX Hayk, mpodeccop, akagemMuk MexayHapo ol AxajeMun
Mudopmatmzarpm 1 Akagemuu Tefarormdeckux Hayk PK, mpodeccop-uccremoparens KazHITY wmm. AGag (AnMarter,
Kazaxcran),

Tarnabnesa Hatamusi I'puropbeBHa, JOKTOp IeJarorMYecKUX HayK, Ipodeccop, Ypalbckuil TrocyapcTBEHHBIH
niefiaroruyeckuii yausepeuret (ExarepunOypr, Poccus),

IMucapeBa Ceersiana AHATOJIbEBHA, WICH-KOPPECIIOH/ICHT Poccuiickoit akaieMui 06pazoBaHus, JOKTOP IIearOrTIeCKUX
Hayk, Ipodeccop, IPOPEKTOp II0 HayuHON paboTe PoccHifcKoro rocysapcTBEHHOTO IIEarOrMYEcKOro YHUBEPCHUTETa
uM. AWM. T'epriena (Cankr-IlerepOypr, Poccus),

TpsmunbiHa Anna IdpoxodbeBHa, akajgemuk Poccuifckoll akajieMuu 0o0pa3oBaHMs, JOKTOP IEJarOTHHECKUX Hayk,
npodeccop, JMPEKTOP HHCTUTYTa IIEJATOTUKH POCCHICKOTO TOCYJApCTBEHHOTO —II€larOTHMYecKOoro  YHHUBEpCHUTETa
uM. AWM. T'epriena (Cankt-IlerepGOypr, Poccus).



IV. COHUAJTbHO-T'YMAHUTAPHBIE HAYKH

Kenmrox Eprennii MBanoBHY, OTBETCTBEHHBIH CeKpeTaph, AOLEHT Kadeapsl «OKOHOMHKA, yueT W (DUHAHCHD), JOKTOP
skoHoMu4eckux Hayk, CKY um. M. Kospi0aeBa (1lerponaBnosck, Kazaxcran),

Auneccanpo ®@uryc, kaHuaaT ommTHIECKUX HayK, PhD, mipodeccop, coBeTHUK pekTopa yHUBepeuTeTa Kaccuno FOsxHOTO
Jlarmo (Kaccuno, Utams),

Hapxanosa Mynupa IlamcyTanHOBHA, KaHIUAaT 3KOHOMUYECKUX HayK, acCOIMUpPOBaHHBIN Ipodeccop, Kacrmiickuit
yHHUBepcuTeT (Anmarsl, Kazaxcran),

JIbivan Hrops HropeBu4, JOKTOp HCTOPHYECKUX HayK, Ipodeccop, bepasHckuil rocyapcTBEHHBIN IIefaroruyuecKuit
yHuBepcuTeT (bepasgHek, YKpanHa),

Mamenszage Unbxam Pavms Orty, noxTop drmmocodekux Hayk, mpodeccop, Akagemus Hayk baky (baky, Azepbaiipkan),
Hedac Caymroc, TOKTOp COIOTIOTHYECKUX HAYK, TIpodeccop, yHuBepeuteT M. Mukomnaca Pomeprca (Buibhroc, JlnTsa),
TMaTnacos Omner FOpheBHY, JOKTOP PKOHOMUYECKHX HayK, Ipodeccop, OMckas TyMaHuTapHas akagemus (OmMck, Poccust),
Canppbibaes Kanrac Caynakacyibl, JokTop Guiocodckux Hayk, Erurierckuii yHUBEpCUTET HelaMCcKoR KynbTypsl «Hyp
My6apax» (Anmatsl, KazaxctaH).

V. CEJIbCKOXO3dIIC TBEHHELIE HAYKH

KanTap6aesa Jnbmupa EpbosioBHaA, OTBETCTBEHHBINM CEKpeTaph, JOIEHT Kadeaphl «ATPOHOMHS U JIECOBOACTBOY, PhD),
CKY um. M. KosbiGaepa (IleTponaBnosek, Kazaxcran),

IMMasixmeToBa AJTbiH CeliTaxXMeTOBHA, KaHJUIAT CEIbCKOXO3SMCTBEHHBIX HAayK, JeKaH arpoTeXHOIOIMUECKOTO
¢paxympreta, CKY um. M. KosniGaesa (Ilerpomasioncek, Kazaxcran),

Cusonan Bukrop HukosmaeBu4, JOKTOP CEIbCKOXO3SMMCTBEHHBIX HAYK, cTapIdii pernoaaBarens, CKY um. M. Ko3rpibaera
(IlerponiaBnosck, Kazaxcran),

TameB Anexcanap Hukonos, noxrop PhD, mpodeccop, Jlecorexrmeckuit yausepeuteT (Codust, bomrapus),

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

Kapmenmo Jarti, JOKTop CeMhCKOX03IHCTBEHHBIX HAYK, IIpodeccop, YHuBepceuret [larepmo (Ilaxepmo, Utamms),

Xan Hundan, toxtop PhD, Ceepo-3amamubiii yauBepeuteT (ST, Kurait),
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AHHOTAHSA

B craree mpoaHaNM3HPOBAHBI OCHOBHBIC HAMPABICHUA PA3BUTHA YCTOMYMBOIO TYpH3Ma KAK ApanBepa
POCTa CEPBHUCHOI 3KOHOMHKH HA TOCYAAPCTBEHHOM H PETHOHATBHOM YPOBHAX. HecMOTpsI Ha OUCBHAHBIC YCIIEXH,
TYPH3M 3aHHMACT HEONPABJAHHO CKpoMHOE MecTo B BBIT Ka3zaxcrana, 4To HHULMHPYET MOUCK My TEH aKTHBALIMH
€ro MOTCHIHANA, OCOOCHHO B perHoHax. OJHUM W3 MEPCNCKTHBHBIX BHIOB YCTOWYHMBOTO TYPHU3Ma SIBIICTCA
TaCTPOHOMHUYECKHUH, O0IATAFOIINH MY IbTHILTHKATUBHBIM 3(D()EKTOM B SIKOHOMHKE arPapHBIX PETHOHOB, K KOUM
otHOocurcs Cepepo-Kazaxcranckas 001acTs. C IOMOIIBIO TPAJUIHOHHOTO HA0OPA HAYYHBIX METOIOB BBIIBIICHBI
(hakTOpBI PA3BUTHSL TACTPOHOMHYECCKOTO TYPHU3MA, OIPEICJICHBI TOYKH POCTA HA OCHOBE MPEANMOYTCHHUH
MOTCHIMATIBHBIX aKICTITOPOB TYPIPOAYKTA.

KioueBbie c/I0Ba: MHCTHTYLIHOHAJBHAS IOJACP)KKA, CEpBHCHAs 3KkoHOMEKa, Cepepo-KazaxcraHckas
00J1aCTh, TYPHCTCKO-PEKPCAIMOHHbIN MOTCHIUAN, YCTOHUMBBII TY PH3M.
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Amnjarna

Maxkanaza MEMIICKETTIK JKOHE aWMAKTHIK JCHICHICTI KbI3METTEP YKOHOMHKACBHIHBIH OCYIHIH KO3FayIIbI
KYIII PETiHAC TYPU3MHIH TYPAKTHI JAMYBIHBIH HETI3T1 OarbITTaphl TATIAHAMBL. AWKBIH TaObICTApFa KApaMacTaH,
typusMm KazakcranusiH JKIO-ge Heriscis KapamaiibiM OpBIH aiafgsl, OYJI OHBIH OJICYCTiH, dcipece eHipiepac
SKAaHAAHABIPY KOJIAPBIH 13eyre O0acTaMambUIBIK eTeal. TypakThl TYPH3MHIH HEPCIICKTHUBAIBI TYPICPIiHIH Oipi
TaCTPOHOMUSLIBIK 00IbIT Ta0BITambL, 01 ConTycTik KazakcTaH OOIBICH CHAKTHI aybLT IIAPY AIIBUIBIFBI OHIPICPiHIH
SKOHOMHKACHIHA MYJBTHIUIMKATHBTIK 3Cep eredi. FhUIbIMH OmICTEPAiH JOCTYPJ SKUBIHTBIFBIH IaiJanaHa
OTHIPBII, TACTPOHOMISUIBIK TYPHU3MHIH JaMmy (DakTopiapbl aHBIKTAJIAbl, TYPHCTIK OHIMHIH OJEYETTI
TYTHIHY IILIAPBIHBIH KAJTAYbl HETI31HAE 6CY HYKTEICPi AHBIKTAIIBL.
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Abstract

The article analyzes the main directions of sustainable tourism development as a driver of service economy
growth at the state and regional levels. Despite the obvious successes, tourism occupies an unreasonably modest
place in Kazakhstan's GDP, which initiates a search for ways to activate its potential, especially in the regions.
One of the promising types of sustainable tourism is gastronomic, which has a multiplicative effect in the economy
of agricultural regions, such as the North Kazakhstan region. Using a traditional set of scientific methods, the
factors of the development of gastronomic tourism have been identified, growth points have been identified based
on the preferences of potential acceptors of the tourist product.

Keywords: rinstitutional support, service economy, North Kazakhstan region, tourism and recreational
potential, sustainable tourism.

Beenenne

CoBpeMeHHBIE YCIOBHSI COLUAIbHO-3KOHOMHYECKOTro pa3Buths PecnyOnuku Kazaxcran
TpeOyIOT MONCKa HOBBIX APAaiBEPOB PETHOHAIBHOIO POCTA, OPUEHTHPOBAHHBIX HA YCTOHYNBOE
UCTIOJNb30BAaHNE  BHYTPEHHHX  pecypcoB U (opMHpOBaHHE  KOHKYPEHTOCIOCOOHBIX
TeppuUTOpUaIbHbIX OpeHnoB. Typusm, Kak OnHAa W3 HauOoJjee AMHAMUYHO Pa3BUBAFOIIMXCS
oTpacieil MUPOBOH CEPBHCHOM YKOHOMUKH, IEMOHCTPUPYET BBICOKUH MOTEHLUAT B CO3TaHUN
pabouynx MecT, MPUBJIEUEHUH WHBECTULMH M CTHUMYJHUPOBAHUH KyJbTypHOro odmena. Ilpu
3ToM ocoboe 3HaueHWe mpuodpeTaeT YCTOWYMBBIA TypWU3M, HampaBJIEeHHBIH Ha
yIOBJIETBOPEHHE  PEKPEAlOHHBIX U KYyJBTYPHO-TIO3HABATENIbHBIX  MOTPEOHOCTEH,
MHHHMH3HUPYST BO3IECHCTBHE HA OKPYKAIOIIYIO CPENY M COXPAHSSI PEKPEallMOHHBIE PECypPChI
s OyAylux IOKOJICHHH, BCE OoJyiee BOCTpeOOBaHHBIM Kak BHYTPH CTpPaHbl, TaKk U HA
MEKIYHAPOIHOU apeHe.

Cesepo-Kazaxcranckas obnacte (CKO), obnagas 3HAYUTEIbHBIMH MPHUPOIHBIMH,
CEJIbCKOXO3SIICTBEHHBIMH ~ PECypCaMH, JSTHOKYJIBTYPHBIM MHOrooOpasueM, pacrosaraer
OOBEKTUBHBIMH TIPEANOCBUIKAMU [UISI Pa3BUTHS YCTOHYMBOTO TypH3Ma KakK OIHOIO H3
HaIpaBJIeHUH TEPPUTOPHANBHON Crieuanu3auuid. TeM He MeHee, MOTeHI WAl PErHOHa B 3TOU
cepe UCTONMB3YETCs] HEAOCTATOUYHO, OTCYTCTBYET CHCTEMHOE NMO3MLIMOHHPOBAHHE MECTHBIX
NPUPOAHBIX M KYJIbTyPHO-UCTOPHYECKMX TMAMSITHUKOB KaK YHHKAJbHOTO TYPUCTCKOTO
npoxaykra, cnabo pa3BUTa COOTBETCTBYIOINAsS HH(PACTPYKTypa M MPAKTHKA COOBITUHHOTO
COIPOBOKICHUSI.

MupoBast TeHAeHIHMs K (OPMHUPOBAHHMIO YHHUKAJIBHOTO TYPHUCTCKOTO  OIIBITA,
YCUJIMBAIOINAS HMHTEPEC K JIOKAIBHBIM KYyJIbTypaM W AayTeHTUYHOH KyXHE, CO3Jaér
OnmaronpusTHbIE YCJIOBHS JJIsl WHTErpaldyl OOHOrO W3 BHUIOB YCTOHYMBOrO TypuU3Ma —
racCTPOHOMHYECKOTO — B PETHOHAJIbHbIE CTPATETHH Pa3BUTHS. B 3TOM KOHTEKCTE OCOOEHHO
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Ba)KHO BBISIBUTBH KIIFOYEBBIE IETEPMHHAHTBI, CIIOCOOCTBYIOINE PA3BUTHIO FACTPOHOMUYECKOTO
TypU3Ma B YCJIOBHUSIX KOHKPETHOIO PErHOHA, ONPENENIUTh HAIMpPAaBICHUS UX NPAKTUYECKON
peanu3ayy 1 aJanTaluy yCIeIHbIX 3apyOeKHBIX MPAKTHK.

Takum  oOpa3oM, akTyaJdbHOCTh  HACTOSILIETrO  HCCIEJOBAHUS  ONPENEIsieTCs
HEOOXOIMMOCTBEO ~ HAyYHOrO  OCMBICIEHHS  (DAaKTOpOB, BIMSIIOIIMX HAa  pa3sBUTHE
racTPOHOMHYECKOTO TypHU3Ma B CTpaHe M PErnoHax, BhIPAOOTKH 3(P(EKTHBHBIX PEIISHHIH,
CHOCOOCTBYIOIIMX aKTHBU3ALUU TYPUCTCKO-PEKPEALIIOHHOTO TIOTEHIHAA.

Martepuana 1 MeTOABLI HCCJIEAOBAHUA

B craTbe ncrnonb30BaH aHATUTHYECKUH, CTaTUCTHYeCKUN U (OHIOBBINA MaTepuan bropo
HAIIMOHAJIbHOH CTaTUCTHUKU ATEHTCTBA IO CTPATETMYEeCKOMY IUIAHHPOBAHHIO U pedopmam
Pecniy6nukn Kazaxcran [1], VYmnpaBneHus mNpeanpUHUMATENbCTBA W HHIYCTPUAIBHO-
WHHOBalMOHHOTO  passutusi npu  akumate Cesepo-Kaszaxcranckoii obmactu  [2].
WHcTuTynnoHanbHast 0a3a pa3BUTHS TypU3Ma MPEACTABICHA CIEAYIOUIMMHE MPOrPaMMHBIMH U
CTpaTern4eCKUMHU AOKyMeHTamu: «l'ocyaapCTBeHHass NporpaMMa pasBUTHS TYPUCTCKOU
orpacnn Pecnybmukn Kazaxcran na 2019-2025 rr.», «KoHuenuusi pasBUTHS TYPUCTCKON
orpaciu Pecriybnmukm Kasaxcran nHa 2023-2029 rr.», «KoHUeNUMs pa3BUTHUS CEIBCKUX
teppuropuii Peciydnmuku Kazaxcran nHa 2023-2027 rr.» [3-5], «JloposkHas kapTa 3aHATOCTH Ha
2020-2021 rr.» u «9KOHOMHKA MPOCTHIX Berei» [6, 7], «IIporpaMma pa3ButHs TEppUTOPUN
Cesepo-Kazaxcranckoii odmactu Ha 2021-2025 rr.» [8].

B pabore wucnonb30BaHBl CIEAYIOIIME METOAbI HCCIIEAOBAHHUS. MaTEeMaTHKO-
CTATUCTUYECKUH, CPAaBHUTENBHOIO aHANN3a, OSKCHEPTHBIX OLIEHOK, PETPOCHEKTUBHBIN,
CTaHAAPTU3UPOBAHHOIO HHTEPBBIOUPOBAHUS.

PesyabTaThl M 00CyKI1eHue

CoBpemeHHass TypucTckass orTpaciab KasaxcraHa XxapakTepusyercs  BBICOKUM
MOTEHLHMAJIOM U MPUOPUTETHBIM CTaTyCOM B CUCTEME HAalMOHAJIbHONW 3KOHOMUKH. COriacHo
Konuenuunu passutust Typuctckoit orpacinu PecryOnuku Kazaxcran a 2023-2029 rr., Typusm
paccMaTpUBAETCs KAaK BaXXKHBIM TPUITEP MOCTUHAYCTPUAIBHOIO Pa3BUTHUSA, COMMOCTABUMBIN IO
UHBECTULHOHHON 3(PPEeKTUBHOCTH C TOOBIBAIOIIUMHE OTPACIISIMHU.

B nokymenTe moguépkuBaeTcsi, 4To Typu3M (popMHUPYET MyJIbTUILTUKATUBHBIN 3PP EeKT B
SKOHOMHUKE, BKJIFOYasl 3aHATOCTb, SKCIOPT YCIyT U HHBeCTUIIMU. OCOOBIN aKLIEHT ClIeJIaH Ha TO,
YTO peasn3alusi TYPUCTCKUX IPOEKTOB CIIOCOOCTBYET CO3MAaHUIO OOJNBIIOrO KOJIUYECTBA
pabounx mect. Tak, At 0O6CIyKUBaHUS TEMAaTHUECKOr0 Napka Tpedyercss B COTHHU pa3 OoJiblie
COTPYIHHUKOB, 4Ye€M JUII BBICOKOTEXHOJIOTUYHBIX MPOU3BOACTB. IJTOT (PakT HArIAIHO
JIEMOHCTPHPYET MOTEHLIUAT OTPACIH B chepe 3aHATOCTH.

B pamkax panee neiictBoBaBiueii I'ocymapcTBeHHOH mporpammel (2019-2025 rr.) B
Kazaxcrane Obln BHeOpéH psn mep: cucreMa Tax Free, ynmpoOIIEHHBIH BHU30BBIM PEXUM,
MacIITa0HOE  Pa3BUTHE  CAHUTAPHO-TUTUEHHUYECKOW  HMHQPACTPYKTYphl, a  TaKke
¢uHaHCHpOBaHNE HHPPACTPYKTYPHBIX OOBEKTOB B paMKax mporpamm «JlopokHas kapta
3aHATOCTUY U « JKOHOMHKA MPOCTHIX Bewnei». [1pu atom 3a 2019-2022 rr. npodrHaHCHPOBAHO
6onee 260 TPOEKTOB HA CYMMY CBBIIIE 86 MJIPA TEHTE.

JInsi  TNOBBIIEHHUS  WHBECTULUOHHOM  NPUBJIEKATEIbHOCTHM MOPOTr  NPU3HAHUS
MPUOPUTETHOTO TYPUCTCKOTO MPOeKTa OBbLT CHIKEH ¢ 2 MITH 10 200 ThIC. MUHUMAJIBHBIX PacyeT
nokasaresei. BBeeHO MOHITHE «IPUOPUTETHON TYPUCTCKON TEPPUTOpHNY, (popmann3oBaHa
KapTa TypUCTH(PHUKALNH, a TAKXKE MPEATPUHSITHI [IATH 10 CTUMYJIMPOBAHUIO TYPONEPATOPOB U
TOCTMHHUYHOTO OM3Heca yepe3 CyOCHINH U HAJIOTOBBIE MEPHI.

Pa3zButne BHyTpeHHEro TypH3Ma CTaJl0 OCOOCHHO aKTyajbHBIM B YCIOBHAX IMAHACMUH.
3aKkpbITHE BHEIIHUX TPAaHUL NPUBEIO K MNepeGOpMaTHPOBAHUIO TYPUCTCKUX IOTOKOB,
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OOJNBLUIMHCTBO TPaKIaH MEPEKIIOUYHIIOCH ¢ 3apyOekHbIX Ha myTemecTsus mo Kasaxcrany. 3a
2022 r. 4uCNIO BHYTPEHHHUX TYPUCTOB COCTaBWJIO 8,0 MJH 4€JOBEK, HA 2 MJIH MPEBBICUB
JIOTIaHAEMHUIHBIN ypoBeHb [9]. CyInecTBEHHO BO3pPOCIa MOCEIAeMOCTh HALIMOHAbHBIX TTAPKOB
— A0 2 MJH YeJIOBEK, YTO TaKKe€ IOBOPUT O PACTyIleM HHTEpece K OHKOJOTHYECKOMY H
MPUPOJHOMY TYpPHU3My, BAXXHOMY CEIMEHTY YCTOHYMBOrO Typu3Mma. B mnpomiom roay
Kaszaxcran nocerunu pekopasble 15,3 MiIH. nHOCTpaHHBIX TypucTos [10], npunecs ctpaHe 2,6
MJIPZT JOJUIAPOB, YTO CBS3aHO C JMOepann3anueil BU30BOrO PeXXHMa U YCTOWYUBBIM POCTOM
MHBECTHULIMM B OCHOBHOHM KamuTaJ, cocTtaBuBLIMX B 2024 r. 9475 mapn tenre. B nenom xe
noist typusma B BBII cTpaHbl neMOHCTpUpYeET pa3HOHANPABIEHHYIO AHHAMUKY (Tadum. 1).

Tabmuua 1. [Ilunamuka nomu typusma B BBII Kazaxcrana B 2019-2023 rr.
(cocTaBieno no gaHHbM [1])

Ton BJIC, cozmaBacMas B Typu3Me (MIIPJ TCHIC) Jona typusma B BBII (%)
2019 821,5 3,7
2020 410,5 0,9
2021 572.5 6,2
2022 1001,0 2,7
2023 16308 3.9

B pamkax obmero passutusi TypucTCKOW oTpaciu Kaszaxcranma ocoboe 3HaueHHe
npuodperaer HarpasieHne MICE-Typusma — opraHuzanusi JA€JIOBBIX MEPONPUSITHI,
KOH(pepeHIMH, BHICTABOK M TOOLIPUTENBHBIX MOE3I0K. JTO HANpaBJIEHHE CIOCOOCTBYET HE
TOJIbKO TPUBJICYCHUIO MHOCTPAHHBIX YYaCTHUKOB, HO U (POPMHUPOBAHUIO TOJOKHUTEIBHOTO
UMU/IKa CTPaHbl Kak MEXIYHapoAHOH nenosoi miomaaku. Beaymumu nenrpamu MICE-
Typu3Ma B pecrnyOiuKe TPaJAULMOHHO SIBIISFOTCS ropoaa Acrtana u Anmarsl, oOjanarorne
pa3BUTON WH(PPACTPYKTYPOH, BKIOYAs BBICTABOYHBIE KOMIUIEKCHI, COBPEMEHHBIE OTENH U
noructuky. B 2023 r. B Kazaxcrane Obuio mpoBeneHO 13 MEXIYHaApOAHBIX MEPONPUSTHH
aCCOLIMAaTUBHOIO YPOBHS, B KOTOPBIX MPUHAIM ydacTue cBbllie 4 Thicsd neneratoB. AQO
«KazakhTourism» peanmsyer wununmatuBy «[lociapl Typusmay», HaNpaBJICHHYI) Ha
MPOABUKEHHE MOTEHITNAJA CTPpaHbl B cpepe nenosoro typusma. Pazsurue MICE-HanpasieHus
OKa3bIBAE€T MYJBTUILUIMKATUBHOE BO3AEUCTBHE HA CMEXKHBIE OTPACiIU TypPHU3Ma, B TOM YHUCIE
raCTPOHOMHUYECKUN Typu3M. MHOCTpaHHbBIE YYACTHHKHU OEJNOBBIX MEPONPUSATUN CTAHOBATCA
NOTPEeOUTENSIMI MECTHON KYXHH, YTO CIIOCOOCTBYET MOMYJISIPU3ALNHA HALIMOHAIBHBIX OJION U
CTUMYJIUPYET pas3BUTHE pecTopaHHOro OmsHeca. Kpome Ttoro, mpoeneHne MaciuTaOHBIX
COOBITHH TaéT UMIYJIBC PA3BUTHIO KYJIBTYPHOTO, COOBITHHHOTO M 3KCKYPCHOHHOTO TypU3Ma:
JeNeraTbl 4acTO COBMEINAIOT JEJIOBbIE BH3HUTHI C IOCELICHHEM KYyJIbTYPHBIX OOBEKTOB U
TypucTHdeckux MapupyToB. Takum obpazom, MICE-cekTop AOMOSHSET TpaguIHOHHbBIE
(bOpMBI OTZIBIXa U HTPAET KIFOUYEBYIO POJIb B YCTOHYMBOM Pa3BUTHH BCEH TYPHUCTCKON CHCTEMBI
CTpaHBL

Haubonee mnomymnsipHble TypHpoORyKThl (OPMHUPYIOTCA HA OCHOBE MPHPOIHBIX
JOCTONPUMEYATENbHOCTEN, TAKUX KaK HALMOHAJIBHBIE APKH, TOPHOJIBIKHBIE KYyPOPTHI, 03€pa
(Kacnniickoe, Amnakonb, bamxam, Konbcail), a TakXe HCTOPHKO-KYJIBTYPHBIX OOBEKTOB,
BKJIFOUast MaB3ojieit Xomku Axmena Scasu B Typxecrane, Tamranbi-Tac, npeBHue ropoaa
Benukoro menkoBoro myTH, YTO, BHOpo4YeM, OOYCIOBMJIO UYPE3MEPHYIO KOHLIEHTPALHIO
TYPUCTHYECKHX OOBEKTOB HAa OrPAHMYEHHBIX TEPPUTOPUSIX, MOpoAMB OBepTypu3M. Ha Tpu
KpyIHEHIIne NeCTUHALMK — AJIMAaTUHCKUN TOpHBIN kjacep, llyuunHcko-bopoBckyro wu
AkTtayckyr — npuxoaurcs moutu 80% mocemeHuii oT pecmyOIuKaHCKOro ypoBHS. B To ke
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BpeMsl AKTUBHO pa3BHBAKOTCA TEMAaTHYECKUE MAapLIPYThl, BKJIOYasl MNaJOMHHYECKUN
(penUruo3HbI) TYpU3M M aKTHBHBIA OTABIX (TPEKUHT, BEJIOCHUIIEIHbIC MApIIPYThI, JHKHII-
TYpPBI).

OnHUM U3 NepCHeKTUBHBIX HallpaBleHul TypucTuieckoi orpacnu Kaszaxcrana siBisercs
racTPOHOMHUYECKUH TypU3M, KOTOPBIN COUETAaeT B ceOe 3JIEMEHTBI KYJIbTYPHOTO, COOBITHHHOTO
U 3THUYECKOro TypusMa. OH MO3BOJISIET TypUCTaM MO3HAKOMUTBCS C HALIMOHAJIbHON KyXHeEH,
TPamULMSIMUA TIPUEMa THINH, a TAKXKE C UCTOpUEH U ObITOM uepe3 mpusMy racrpoHomuu. Ha
CEerofHAIIHUN NE€Hb NAHHOE HAINpABJIEHUE PA3BUBACTCS B OCHOBHOM B KPYIHBIX TIOpOAax,
NpEeXIe BCEro - B AJIMATHI, TA€ COCPENOTOYEHO OOJBLUIMHCTBO raCTPOHOMHYECKHX TYPOB, a
TakXke B ACTaHe, rae nojoOHbIe SKCKYPCHH TOJIBKO HAUWHAKOT MOSIBIISTHCS.

JUIs OLIEHKHM TEKYIIEro COCTOSIHHSI TaCTPOHOMHUECKOro Ttypusma B Kazaxcrane ObLl
NpOBEeNEH KOHTEHT-aHAJIHM3 NPEAJIOKEHHH Ha TOMYJSIPHOW TypUCTHYECKOH atdopme
Tripster.ru [11]. Y3 157 skckypenii mo Kazaxcrany, pasMeIméHHbIX Ha caiiTe, 8 OTHOCSATCS K
raCTpOHOMHUYECKUM, NMpUYEM 7 W3 HUX NpoxonsaT B Anmartel U 1 - B Acrane. JlaHHble
MOKAa3bIBAIOT, 4TO raCTpPOHOMHYECKOE HalpaBJIEHUE ocTaércs HUIIEBBIM,
CKOHIICHTPUPOBAHHBIM TPEUMYINECTBEHHO B IOJKHOH CTOoJNuIe, oOnanaromedl pa3BUTOM
PECTOPAHHON KyJbTYPOl 1 MHOTOHALMOHAJIBHONW KYXHEM.

Metoa KOHTEHT-aHaIn3a UCIOJb30BAJICA I U3YUYEHUS COAEPIKAHUS TACTPOHOMHYECKUX
TypOB. AHaIU3UPOBAINUCH KIIOUEBbIE MapaMETpbl. TeMaTHKa MapuUIpyTa, NpencTaBlIeHHbIE
KyXHH, (opMaT S3KCKypCHH, BOBICUEHHOCTh TYPUCTOB, a TAKXKe CTPYKTypa yciyr. BeisiBneHo,
YTO OOJIBIIMHCTBO TYPOB B AJIMAaThl aKLIEHTHUPYIOT BHUMAHUE Ha MHOTOOOpa3uu STHHUYECKON
KyXHH, TemmeM ¢dopmare, BKIFOYAIOMEM ITOCEIIEHIE PHIHKOB, Kade U KyJWHAPHBIX JIABOK, U
MHTEPAKTUBHOM YYACTHH TYPHCTOB B JETYCTALMSIX U OOCY)KACHUAX KYJIHMHAPHBIX TPAIHLUHN.
OKcKkypcusi B AcTaHe SIBJISIETCSI HOBOM U OTJIMYAETCs OPUEHTHUPOM Ha Ka3axCKyH KYXHIO U
KyJbTYPHBIE OCOOEHHOCTU CTONULBI (TalI. 2).

Takum obpasom, racrpoHommuyeckuil Typusm B KasaxcraHe HaxomuTcs Ha paHHEH
CTaAUM CTAHOBJICHUs, COCPEAOTOYEH B OTAENBHBIX TOpPOAax W HYXKAAETCS B CHCTEMHOMU
MOAJEPKKE U MPOJBUKEHUH.

Tabnuua 2. Pe3ynbpraTel KOHTEHT-aHAIN3a raCTPOHOMUYECKHX TypoB B Kasaxcrane
(cocTaBiieHO Ha OCHOBE aHajM3a AaHHBIX [11])

Haseanme Typa| OcHoBHas Kyxum u 6moga| ®opmar | Ocobennoctrn | Brmoueno | [Ipumeuanus
/ ropon TEMATHKA MapoIpyT B CTOMMOCTb
BxycHbli MHOTOHAIHO- Kazaxckas, IMewmas, 3enéHbIi DKCKypCHA AKICHT Ha
Anmarsr: HaJIbHAA KOUCBBIC pecTopaH 6azap, JIETYCTALINH, HCTOPUH U
TaCTPOIKCKYP-| TacTPOHOMHEA CIIaIoCTH, PeCTOpaH Hall, iyl STHUYECKOM
CHsI IO TOPOAY KOHHHA, Ky XHH, COCTaBe
MIOKOTIaT MarasuH
MIOKOJIa1a
Anmarsl — [Tanopama JluBaHCcKas, MNemmas/ 3aBeneHNA bmoma I'ubxas
TaCTPOHOMH - STHHYCCKHX I/IHZ[I/IfICK.’:DI, TAKCH Pa3sHBIX BKIIFOYUCHBI nporpaMma mo
YyecKast KYXOHBb TIAHABHATCKA, KyXOHb, HCHTP | (QJKOTONb  |MPEATMOYTECHHIM
cTONMIA Kazaxckas ropoza OTICIIHHO)
Kasaxcrana
IIporyaxa mo Hcropuxo- Bocrounsie IMemas v XKubex Bcee ®oKyC HA
Kubek XKoms! [racTpoHOMITMEC-|  ClAamOCTH, Ko, JETyCTaUuN |HCTOPHH Y IAIBI
Kaiga MSICHBIC KOHOUTCPCKAA, BKIIFOUCHBI U TPAOULIIAX
H3ACTHA, Yan PBIHOK,
3THOPECTOPAH
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Haseanme Typa| OcHoBHas Kyxuum u 6moga| ®opmar | Ocobennoctrn | Brmoueno | [IpuMeuanusa
/ ropon TEMATHKA MapoIpyT B CTOMMOCTb
Tactporyp ABTOpCKHit Kazaxckas, IMemas | Kade, peiakn, | YacTmaao Herycrauus
«Bxych TacTPOTYP y30CKCKa, yIHYHAS €A crpurdya,
Anmarteny KOPEHCKa, pacckas o
crpurdyn KyJbType
I'actponomu- | KynuaapHOe Kasaxckas, Ilemaa |Llentp ropoma,| YactuuHo IomynapHbIe
YyecKast pasHooOpasue | eBpoIeHCKas, TacTPO-TOYKH TacTPO-JTOKAHH
TPOTYJIKA O a3marckas
AmMatsl
Tactposkc- | HanmoHnaneHbie Kazaxckas Tlemass  |Puiakm, maBku,| Yactuuno AKIICHT Ha
Kypcusa «Bkyc | 6mona u peIHKH Ky XHSL, pecTOpaHsI MECTHBIX
Anmarten TPATUIHOHHBIC MPOIYKTaxX
TIPOTYKTHI
Anmarsr: MBHoroHanuo- Kasaxckas, INemass | Pemaxm, xade, | Yactwuno Kynsrypa u
TaCTPOHOMH- | HANBHAA KyXHI | KOpEHcKad, pecTOpaHsI HCTOPHS ropoJa
YECKUI YHTypCKas,
KAJIEHAOCKON pycckas
Tactporyp mo |CoBpemennsic n| Kasaxckas, IMemas Kage, YHacTuaHO CpaBHeHHUC
Anmarsr: TPATUIHOHHBIC | €BpONCHCKA, pecTopaHsl, TpaguIH U
TPATUITHH | TPEHIBI (BrOKH PBIHKH COBPEMECHHBIX
HOBALIMH TCHACHIMI
Acrtana lacrponomust m | MHoronammo- | Ilemas/ | HeoObriaHbie Yactuuno |["actpoHOMEA +
KyJIbTYPHBIC | HAJBbHAS KyXHSL, aBTo MecTa, KYJIBTY PHBIC
OOBEKTHI JIOKAJIbHBIC KYJIBTY PHBIC OTKPBITHA
TIPOIYKTHI TOYKH, PHIHKH

Takum oOpa3om, TypucTuueckas orpacib Kas3axcTaHa AEMOHCTPHPYET MO3UTHUBHYIO
JUHAMHKY MOCTHAHAEMHUIHOIO BOCCTAHOBJICHUS W pa3BUTHUA. | OCynapCTBeHHas MOJUTUKA
OPUEHTHUPOBAHA Ha KOMIUIEKCHOE YKPEIJICHHE CEKTOpa - OT HHPPACTPYKTYPHBIX YIyUIICHUN
Y MHBECTULIMOHHON MOANEPKKHU 0 HU(PPOBU3ALHMHY U MOBBILICHNS KAUeCTBA TYPIPOAYKTa. ITH
YCUIMS 3aKJaABIBAIOT OCHOBY MJII NPEBPALCHHMs TypU3Ma B CTPAaTETHYECKH pPecype
HALlMOHAIbHOW 5KOHOMUKH.

IInan passurus typuctuueckod otpacmu CKO mnoigHOUEHHO OBLT PacCMOTPEH H
yrBepkaéH B 2015 r. pemenueM OOJACTHOTO Macinxara, B KOTOPOM OBLIM 3aJIOXKEHBI
KOHILIETITYaJIbHbIE OCHOBBI MPOCTPAHCTBEHHOIO M 3KOHOMUYECKOTO TUIAHHUPOBAHUS B cdepe
Typu3Ma. B 1aHHOM IOKyMEHTE OTpacib MPOM3BOACTBA U MepepaboTKU MPOAYKTOB MUTAHUS
paccMaTpuBaeTCs B KAUeCTBE CMEXHOIO CEKTOpa, (PYHKUHOHAIBHO OOECHEeUHBAIOIIETO
yCTOMUMBOE Pa3BUTHE TyPUCTHUECKUX 30H pernoHa. Ocoboe BHUMaHHE B paMKax MacTep-
IJIaHA YJeJNAeTCs OpraHu3aluyd MEPONPUATUH, OPUEHTHPOBAHHBIX HA HCIOJIb30BAHHE
JIOKaJbHBIX TaCTPOHOMHUYECKUX PECYPCOB, UYTO CBUAETENBCTBYET O paHHEM (OPMHUPOBAHUU
NPEANOChUIOK U1l Pa3sBUTUSL TACTPOHOMHUYECKOrO TypHU3Ma Kak CaMOCTOSITENBHOIO
HampasieHus. Tak, B KajJeHAape TYPHUCTUYECKUX COOBITHUI OBUIM 3aIlJIaHUPOBAHBI TaKHe
WHHULUATHBBI, KaK (pecTHBab HALMOHAJBHBIX HAMUTKOB «KpIMbI3dECT», a Takke co3laHUE
CEeTH CIEeNHMaJIN3HUPOBAHHBIX Kade ¢ MpenioxKeHneM OIro 13 pelObl MeCTHBIX 03€p. HecmoTpst
Ha TO, YTO TEPMHUH «TAaCTPOHOMMYECKUH TYypU3M» B TOT NEPUOA €€ HE UM LIMPOKOro
pacnpoCTpaHEHUs B PErHOHANBHON MPAKTUKE, €r0 3JIEMEHTHI Y)K€ HAaXOOWJIH OTPAKECHHE B
CTpPaTerHueCcKUX JOKYMEHTaX Pa3BUTH TypH3Ma OOJacTH.

B Hacrosinee Bpems passutue Typusma B CKO perynupyercs psaoM NporpamMMHbIX
nOKyMeHTOB. KiroueBbIM CTpaTernueckuM OpUEHTHPOM BbICTymaeT «KoHuenuus pasBuTus
Typuctckoii otpaciu Pecriybnmuku Kasaxcran Ha 2023-2029 rr.». Ha pernoHaibHOM ypOBHE
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3amauu Typusma obosnadensl B «[Iporpamme passurus teppuropun CKO ma 2021-2025 rr.»,
NPUHATONH OOJACTHBIM MACIMXAaTOM, TA€ TYPU3M PAacCMAaTPHBAETCS KaK BAYKHOE HAIPABJICHUE
IUIS TIOBBIIIEHHWS MHBECTULIMOHHON IPHUBJIEKATEIBHOCTH W TUBEPCUHUKAIINH 3KOHOMHKH.
Kpome Toro, B Lensix KOMILIEKCHOIO OCBOEHHUS PEKPEALMOHHOIO MOTEHLUala NEeUCTBYET
«Mactep-tian  paseutusa Mwmanray-Illankapckoil KypopTHOH 30HBI», pa3pabOTaHHBIHI
yIpaBlieHHeM NpeANpUHUMATeNbCTBA U HHAYCTPUAIbHO-MHHOBALMOHHOIO pasButus. OH
OPUEHTHUPOBAH HAa YJy4YlIeHHE WH(PPACTPYKTyphbl, TPAHCIOPTHOH JOCTYIIHOCTH U
dbopMupoBaHHE KyPOPTHOTO KJacTepa. DTH JOKYMEHTHI ONPEAEISIOT NPUOPUTETHI, LIEIEBbIe
MOKa3aTeI M MEXAaHU3Mbl PeaU3allii TOCYAapCTBEHHOHN MONUTHUKU B cdepe TypusMa Ha
TEPPUTOPUHN OOJIACTH.

Ilo nanHeEIM YIpaBiaeHus NpenNpPUHUMATENbCTBA U MHAYCTPUAIBHO-MHHOBALMOHHOTO
pa3Butus pu akumate Cesepo-Kazaxcranckoii obnacty, B 2023 1. 123 00bekTa pa3MemeHus
obcyskumu 153 986 uenosek, MpenocTaBuB yeryru Ha cymmy 2 076,3 mutH Tenre (tabdmn. 3). 13
obmero uucna mocerurenein 94,2% cocraBunu pesuneHTh, a 5,8% - Hepesupentsl. C
OENOBBIMA W TPO(PECCHOHATBHBIMA LEIsIMH  OCTaHaBmuBaInch 41,4% moceTuTenei.
EnnuHoBpeMeHHass BMECTUMOCTb MECT pa3MeLleHus cocTaBuia 6 231 KOMKO-MeCTo.

HWmanray-Illankapckass kypopTHas 30HA, KaKk OJHO W3 KJKOYEBbIX HANPABICHUN, B
2023 r. mpunsna 24 532 nocetutens, NPeIOCTaBUB YCIYTd HA CyMMYy 232 MITH TEHre.

Tabmuua 3. KimrodeBble mokaszatenu pa3suths Typusma B CeBepo-KazaxcraHckolt obnactu
B 2019-2023 rr. (COCTaBJIEHO HA OCHOBE IaHHBIX [2])

Ton KommiecTBo 00BEKTOB KomruectBo TypuCTOB (Yen.) Jomna rypusma B BPIT (%)
pa3MEIIeHIs

2019 104 148 000 ~1, 1%

2020 98 80 500 ~0,7*

2021 110 112 600 ~0,9%

2022 119 135 800 ~1,0%

2023 123 153 986 ~1,2%
" Mpumeyanue. Jlons Typusma B BPIT paccuuTana MpHOTM3HMTENHHO HA OCHOBE O(DHIMATBHBIX TAHHBIX IO
BaJIOBOH n00aBIeHHOI cromMocTH B Typusme u BPIT obmactu

B CKO mpeanpuHUMAarOTCS MOMBITKH OPraHU3ALHMH KYJIbTYPHBIX, STHOrPApUIECKUX H
raCTPOHOMHUYECKUX MEPONPUATUH U1 TMOBBIMIEHUS TYPUCTHUUECKON IpPHUBJIEKATENbHOCTH
peruona (tabn. 4). Takue coObITHSI CIIOCOOCTBYIOT HE TOJBKO COXPAHEHUIO W MOMYJISIPU3AIUN
MECTHBIX TPaJULIUNA, HO U CTUMYJIUPYIOT PAa3BUTHE CMEXKHBIX OTPACEH, BKJIKOYAs CEJIbCKOE
XO3SICTBO, PEMECIIEHHIUYECTBO U chepy YCIyT.

OmHuM W3 3HAYUMBIX MeponpusThid  siBisgeTcst «Kymbic-pecT», NOCBALIEHHBIH
TPAIULIOHHOMY Ka3aXCKOMY HANHTKY — KyMbICy. DecTHBab BKJIIOUAET B Ce0s erycTalu,
MacTep-Kjacchl MO NPUIOTOBJIEHUIO HAIMUTKA, KOHHBbIE BBICTYIUIEHHS U KYJbTYPHYIO
nporpaMMy, OTpaxkaroiyro Ooraroe Hacnenue peruona. Ilposemenne «Kywmbic-hecta»
CHOCOOCTBYET PAa3BUTHIO TaCTPOHOMHYECKOTO W STHOKYJBTYPHOTO TypU3Ma, a TaKKe
ykperuiser umuak CKO kak 1eHTpa TpaaulnOHHOMN Ka3aXCKOM KyJbTYpBI.

Emé omHum 3HAaKOBBIM COObITHEM siBNIsIeTCSl «JleHb Kapacs», MPOBOIUMBIN Ha O3epe
ITéctpoe BOMM3M IlerpomaBnoscka. PecTuBainb coueTaeT B ceOe COPEBHOBAHUS IO PHIOHOM
JIOBJIE, KYJIMHApHbIE KOHKYPCBI U IpMAapKu MECTHBIX NMPOAYKTOB. MepomnpusTie NpuBieKaeT
KaK MECTHBIX J)KUTEJIEH, Tak U TYPUCTOB, 3aMHTEPECOBAHHBIX B AKTHBHOM OT/IbIXE U 3HAKOMCTBE
C PErHOHAJIBHON KyXHEH.
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B 2024 r. B [leTpomnaBioBCKe COCTOSICS MEPBBINA MEIKIYHAPOIHBIN TIOPKCKUH (HeCTUBAIb
«AuylFest», mocBaAmEHHBIN TryceBOACTBY. PecTHBaNb BKJIIOYAN SIPMapKy QepmMepckoil u
CYBEHUPHOHN MPOAYKLHH, KyJWHAPHBIA KOHKYpC Ha Jydiuee OO0 U3 TyCcs € y4acTHEM
MECTHBIX 1 3apyOe)KHBIX MOBAPOB, & TAKXKE KYJbTYPHO-PA3BIEKATENBbHYIO MPOrPaMMy C 3THO-
(OMBKIOPHBIME aHCAMOJSIMH ¥ CIIOPTUBHBIMH COPEBHOBAHMSMH. MEpPONpHUATHE CTaJIo
IJIOIAAKON Ul YKPEIUIEHHsI Ka3axXCTAaHCKOIO MaTPUOTU3MA, PA3BUTHs COTPYAHUYECTBA U
COXpaHeHUus KyJIbTypHOro Hacienus Hapona Kasaxcrana.

IIpoBenenne Takux ¢ecTuBaieil CriocOOCTBYET PAa3BUTHIO BHYTPEHHETO U BBHE3THOTO
TypU3Ma, MOBBIIIAET Y3HABAEMOCTb PETHOHA U CTUMYJIUPYET SKOHOMHUYECKYI0 aKTUBHOCTbH B
CMEXHBIX OTpacisix. Kpome Toro, OHu UrparoT BaXKHYIO pOJIb B COXPAHEHUH U NOMYJISIPU3ALIUN
kyapTypHOro Hacienus CKO (tabm. 4).

Tabnuua 4. OcHOBHBIE MEXTyHAPOAHbBIE (PECTUBAIN U KYJIBTYPHO-TYPUCTCKHE MEPOTPUSITHS
B CeBepo-Kazaxcranckoit obnactu (2024 r.)

Ne Hassaxue Jarsl Mecto Teorpadus Kparkas xapakrepuctuka
(ecrusam / TIPOBEACHUS TIPOBEACHU VYaCTHHKOB
MEPOTPHATHS
OTKpBITHIH Mait Cemo B ocHOBHOM MonoaéxHsli CIET ¢
00nacTHOH JlobanoBO skurenu CKO, KOHKYPCaMH N0 TYPUCTCKUM
TYPHCTCKHH CIET TIPUTIAIICHbBI HABBIKAM, KPOCC-TIOXOIAMH,
«Kemdayxmna TOCTH M3 COCEITHUX (pOTOKOHKYpCAMH U
Cesepa» pPEruoHOB KyJIBTYPHOH MPOrpaMMON;
Kazaxcrana pa3BUTHE MACCOBOTO
TypH3Ma
OecTHBaTb 26 nronsa Paiton AXTHBHCTSBI ®ecTHBATh HAMUOHATBHBIX
HAIHOHATbHBIX ITar akeiHA AccamOnen HapoAa | HMCKYCCTB, HANIPABJICHHBINH
HCKYCCTB Kazaxcrana CKO, HA VKPCILICHHUC
«OuepFest - 3THOKYJIbTYPHBIE MEKITHHYECKOTO COTJIACHUS
LECHTPBI PAHOHA, H TOILYJLAPU3ALIHEO
MECTHBIC APTUCTHI | KYJIBTYPHOTO MHOTOOOPA3HUs
Mexaynapoxusiit | HMroms 2014 | Tlerpomasmosck | Kasaxcran (CKO, KpynHblit My3bIKaTbHBIN
MY 3BIKAJIBHBII (mepsslIii), JPYTHE PETHOHBI), (hecTHBAIIB, BKIFOYAOIIIHI
(ecTuBams €KETOTHO Wramus, BBICTYIUICHHSI MECTHBIX H
AprenruHa, 3apyOC;KHBIX APTHUCTOB,
Poccua KJIACCHYECKYIO H HAPOAHYEO
MY3bIKY, TAHIICBAIbHBIC
KOJUICKTHBBI, BAXKHOC
KyJIBTYPHOE COOBITHE
pernoHa
B pamkax oSMOmpuYecKkoro 3Tama  HUCCIEAOBaHHMS HamMu ObLUIO  MPOBEACHO

CTaHIapTU3UpOBaHHOEe aHkeTupoBaHue cpeau xkureneilt CKO ¢ 1enblo  BbIABIEHUS
OOIECTBEHHOTO BOCIPHSTHSA IOTEHLHANA TacTPOHOMHUYECKOro Typu3Ma U  (PakTopoB,
BJIMSIFOLIMX Ha €T0 pa3BUTHE B perioHe. Pe3ynbTaTel aHKETUPOBAHUS NPEACTABIEHb] B CBOAHON
dopme B Tabnmue Hike. OHU TMO3BOJSIIOT OXAapaKTEPU30BATh YPOBEHb OCBEIOMIIEHHOCTH,
TOTOBHOCTh K YYacCTHIO B TYPUCTHUYECKUX WHHUIMATHUBAX, & TAKXKE OIPENeNTuTb Oapbephl,
CAEP>KUBAIOIIME PA3BUTHE NAHHOIO HAampasieHWs. B aHkeTHpoBaHUM NPUHSIM ydacTue 155
xwurenei r. [lerponasnoscka u paitoHoB 00acTu. OHO BKJIIOYAIO BOMPOCH O MPEANOYTEHUSX,
UHTEepeCe K TacTPOHOMHYECKHM COOBITHSAM, NMOTEHLHMAJIbHOM YYACTHH B HHULHUATUBE U
BOCTIPUSITUN CYIIECTBYIOIIUX OapbepOoB.
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Pesynpratel ompoca moOKa3ajH, YTO OOJBIIUHCTBO pecnoHnaeHToB (Oonee 80%)
MOJIOKUTEBHO OTHOCSTCS K HIOee TaCTPOHOMHYECKHX (DpecTHUBANeil M JeryCTallMOHHBIX
MeponpusTHiA B pernone. HecMoTpst Ha 3TO, JIUIIB YaCTh OMPOLICHHBIX paHee MOCelana TaKue
coObiTusi. B kauecTBe MecT, pEeKOMEHIyeMbIX Ui MOCEIIEHUs TYPHCTaM, Yalle BCEro
HasbiBAMCh MMaHTay-Illankapckas kypopTHas 30Ha, o3épa lllankap u Menrecep, a Takxke
OTHEJIbHBIE CEJIbCKOX O3SIICTBEHHBIE U KYJIbTYpHbIE OOBEKTHI.

B orBerax Ha BOMpPOCHI O TOM, KaKH€ MeCTa B PErHOHE PECIOHICHTBHI CUHTAIOT
NpUBJIEKATEIbHBIMHU IS TYPUCTOB M Y€M, [0 UX MHEHHIO, MOXKHO 3aHSATh rOCTsI, peodaanani
OZITHAKOBbIE (OPMYJTUPOBKH - BbIE3/ HA MPHUPOAY, Iporyska no [lerponasioBcky, MoceLIeHHe
03€p. DTO CBUIIETENBCTBYET O HU3KOW OCBEJOMJIIEHHOCTH HaceNeHuss 00 MHAYCTPUH IOCYTa U,
OJTHOBPEMEHHO, O €€ cladOM Pa3BUTHH B PETHOHE, OTCYTCTBUH YCTOMYMBOI UH( PACTPYKTYPBI
pa3BieUSHUI MM KYJbTYPHBIX (HOPMATOB AJISt TYPUCTOB.

[TonoKUTENPHO OLICHMBAETCST Mes MPOABMIKEHHS PErHOHA 4Yepe3 MECTHYI0 KYXHIO H
pepmepckrie npoaykTel. OQHAKO YPOBEHb FOTOBHOCTH K JIMUHON BOBJICUEHHOCTH B MPOEKTHI
raCTPOHOMHYECKOTO TYpH3Ma HEBBICOK. 3HAYMUTENIbHAas YacTb PECIOHASHTOB JHUOO
3aTpyAHMIIACh C OTBETOM, JIMOO yKa3ajna Ha OrPaHUYEHHs, CBA3aHHbIE C OTCYTCTBHEM
UHppacTpyKTyphl, (puHAHCHpOBaHMS, HHPOPMALIMOHHONH momaepkku u crpoca. Cpemu
0003HaYeHHBIX OapbEPOB Hallle BCErO0 YIOMHUHAIUCH. IJIOXast HHPPACTPYKTYpa, HEXBATKa
uH(pOopMaLHU U PEKJIaMBbL, OTCYTCTBHE CUCTEMHOW rOCYJapCTBEHHON MOAICPIKKH.

AHKeTHPOBaHHE TIO3BOJIUIIO BHISIBUTH OOLIMI HHTEPEC HACEIEHHS K FACTPOHOMUYECKOMY
HANpaBJICHUIO, HO TaKXXe MPOAEMOHCTPHPOBAJIO HEOOXOAMMOCTb co3naHust Oosee
ONaronmpUsATHBIX YCJIOBUH - KaK ¢ TOUKHU 3peHHs] HHPOPMALIMOHHON OTKPBITOCTH, TaK M B YaCTH
MOAAEPKKH MECTHBIX MHULMATUB. [10ydeHHbIe JaHHbIE MOTYT OBITh YUTEHBI MIPU pa3paboTke
NpOrpamMM pa3BUTHSI FACTPOHOMHYECKOrO Typu3Ma B OOJIACTH M BKJIFOYEHBI B OOOCHOBAaHHUE
MPeUIOKEHHH 1O POPMUPOBAHUIO PETHOHATBHOTO TYPUCTCKOTO MpoAykTa (Tadm. 5).

Tabmuua 5. PesynbraTel ankeTuposanus HaceneHus Cesepo-Kasaxcranckoii odnactu

No Bompoc aHKeTHI Hamnbomee yacteic orBetsl | Joms pecionacHTOB (%)
1. | Iocemanu a1 Bel paHee raCTpOHOMHYECKHE Her 70% (147)
(ecrusamm wum sspmapru 8 CKO?
2. | 3amHTepecoBaHs! s Bel B yuacTHH B TaKHX Ha 82% (172)
MEpONpPHATHAX B Oyayniem?
3. | Kaxue mecta BBl cumtacte TYpPHCTHYECKH WmanTay-Illanxap, -
mpusnckareabHbMu B CKO? 03. [léctpoe, Menrecep,
IleTponaBioBCK
4. | Yro, mo Bamemy MueHMIO, MemaeT passururo | [1noxas mHppacTpykTypa, 67% (141)
TACTPOHOMHYCCKOTO TypH3Ma? HCXBATKA HH(OPMAIIIH,
cmadas pexaaMa
5. | ToroBsl g Bbl JIWYHO Y4YacTBOBATH B Ja, HO IpH HATUYHH 40% (84)
mpockTax (apMapkm, kade, ¢epMepckue TOIACP/KKH
TypsD)?
6. | U0 MOXKET TOBBICHTH  HHTEPEC K Perymsipasie, (ecTuBamu -
racTpoHoMHuIeCKoMy Typusmy B CKO? peKIaMa, JOCTYIHOCTB,
TIOJ/IEPKKA OT TOCYJAPCTBA

3akarouenne
PasButne Typucrckoii orpacniu B Kasaxcrane, mpu OOWIMH peNpe3eHTATUBHBIX
MPUPOAHBIX U COLMAIBHO-J)KOHOMUYECKHX PECYpPCOB, O CHUX MOp XapaKTepHU3yeTcs
Ype3MEePHON KOHLEHTpale 0ObeKTOB M MOCEIEHNI Ha OrPaHMYEHHBIX TEPPUTOPUSX, UTO
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o0ycioBuio oBepTypusM. Crnieunduka passurus typusma B CKO orpakaer pecriyOnukanckue
naTrTepHbl U QyHAUPYeTCs OalaHCOM MOTEHIIMAIBHBIX PECYPCOB U CHCTEMHBIX OTPaHUYCHUH.
Hecmotpss Ha Hanmuuue KyJnbTYPHBIX MHULMATHB U MPUPOAHBIX JOKALUH, MECTHBIA TYpHU3M
MOKa HOCHUT (parMeHTapHBI U JIOKAIN30BAHHBIA XapakTep, ciiad0 MHKOPIOPHUPOBAHHBIA B
Ka3axCTaHCKYIO0 CTPATETHI0 Pa3BUTHsA OTpaciau. TypUCTCKUIM CETMEHT CEPBUCHOM S3KOHOMUKHU
npeacTaBisieT CcoOOH MEPCHeKTUBHYK HHINY, OJHAKO TpeOyeT WHCTUTYLMOHAIbHON
MOJ/IEP>KKH, MTOBBIICHUS HH(OPMUPOBAHHOCTH M BOBJICYEHHSI MECTHBIX COOOIIECTB. BBIBOHL,
MOJIy4eHHBbIE B PE3yJIbTATE€ aHAJM3a CTATUCTHKH, COOBITHHHBIX NPAKTHK M Pe3yJbTATOB
AHKETHPOBAHUS, MO3BOJISTIOT 0OOCHOBATh HEOOXOAMMOCTh Pa3paboTKHU LIEIOCTHOHN CTpaTeruu
raCTPOHOMHUYECKOrO TypU3Ma KaK 3JIEMEHTA YCTOWYUBOIO Pa3BUTHS PETHOHA.
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MOJYUYEHUE JIAHOJIMHA W3 )KHBOTHOM HIEPCTH
C HOCJEAYIOIINM IPUMHUHEHUEM B KOCMETHYECKHUX CPEACTBAX
Kyuepenxo C.A.1"*
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaeea,
Ilemponasnosck, Kazaxcman
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Aunnoranus

JlaHHAd Hay4YHASA CTAThs PACCMATPHBACT MPOIECCC MONYYCHHSA TAHOIHHA W3 OBCULCH IMEPCTH M €TO
MOCICAYIOMESE NMPUMEHCHHEC B KOCMECTHUCCKHX CPEACTBAX. B CTAaThe OMUCHIBAKOTCS METONBI H3BICUCHHS
JMAHOIMHA, €T0 XHMHUYCCKUAN COCTAaB U (DM3WICCKUE CBOMCTBA, OOCYKIAFOTCA PA3IMIHBIC CHOCOOBI MPUMCHCHUS
JJAHOJIHHA B KAYCCTBC HHIPCAHCHTA B KOCMCTHYCCKHX IIPOAYKTAX, BKIIIOYAA €TI0 YBJIALKHAIOIIHC M 3aIIHTHBIC
CBOMCTBA AT KOJKH. JTa CTAThs MPSAOCTABIACT BAKHBIC CBEACHUS O MEPCIICKTHBAX HCIIOTb30BAHHN JTAHOIHHA B
KOCMETHYCCKOW WHIYCTPHH, IIOJTYCPKHBACT €r0 3HAYCHHEC KAK NMPHPOTHOTO M 3()(EKTHBHOTO KOMIIOHCHTA B
KOCMETHYCCKHX (hOpMY JIax.

Kirouerbie ¢JI0BA: MCPCTh, TAHOINH, 3KCTPAKITHA, THCTHILIAIHS.

KAHYAPJIAPJABIH ) XYHIHEH JIAHOJINH AJIY
KEUIHHEH KOCMETHKAJIA KOJIJJAHY
Kyuepenxo C.A.!"°
*«Manam Koszvibaee amvinoaser Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponaen, Kasaxcman
“Xam-xabap asmopwr: kucherenko.0120@mail.ru

Anjarna

By FeUTBIME MaKamaza KO¥ KYHIHCH JIAHOJIMH Iy IPOLEC )KOHE OHBI KCHIHHEH KOCMETHKAAA KOJJAHY
KapacThIppUIanpl. Makanasa JAHOJNWHIL aldy OJICTEPi, OHBIH XMMHISUIBIK KYpPaMbl MCH (DH3HKAIBIK KAaCHETTEPI
CHNATTAJFAH, JAHOJIHH/I KOCMCTHKAJBIK OHIMACPIIH KypaMaac Oeiri peTiHae KOJIIaHyABIH OPTYPII omicTepi,
COHBIH, IMIHAC TEPiHI BUFAIJAHIBIPATHIH KOHE KOPFAUTBHIH KACHETTEPl TAJIKbUIAHAABL. byl Makama KOCMETHKA
HHIYCTPHACHIHAA JAHOJNHMHAI KOJZIAHY TIEPCHCKTHBANAPHI TYPajdbl MAaHBI3ABI TYCIHIKTEpP Ocpeli, OHbBIH
KOCMETHKAJBIK (DOpMyIanapaars! TAOUFH >KOHE THIMII KOMIIOHSHT PETIHACTI MAHBI3ABLIBIFBIH KOPCETE L.

Kinr ce3mep: )KyH, TaHOIWH, KPeM, SKCTPAKIH, aiinay.

OBTAINING LANOLIN FROM ANIMAL HAIR
WITH SUBSEQUENT USE IN COSMETICS
Kucherenko S.A.1"
"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*Corresponding author: kucherenko.0120@mail.ru

Abstract

This scientific article examines the process of obtaining lanolin from sheep's wool and its subsequent use
in cosmetics. The article describes the methods of extraction of lanolin, its chemical composition and physical
properties, discusses various ways of using lanolin as an ingredient in cosmetic products, including its moisturizing
and protective properties for the skin. This article provides important information about the prospects for the use
of lanolin in the cosmetics industry, emphasizes its importance as a natural and effective component in cosmetic
formulas.

Keywords: wool, lanolin, cream, extraction, distillation.
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Beeaenue

B coBpemeHHOM Mupe HaOIIOAAETCS POCT MOMYJISPHOCTH KOCMETUYECKUX MPOAYKTOB Ha
OCHOBE HATypPaJIbHbIX KOMIIOHEHTOB, YTO SIBJIIETCS] OJHOU U3 KJTFOUEBBIX TEHACHIIUN B 00JIaCTH
KocMeneBTHKH. OQHAKO CYLIECTBYeT MpoOjieMa BBICOKOH CTOMMOCTH TAaKHX CPENCTB, YacTO
HUCKYCCTBEHHO 3aBBIIIEHHON 3a CYET AKIEHTyallMd Ha UX HATYPAJIbHOM MPOUCXOKICHUU.
Oco3HaBasi nmoTpeOHOCTh HaceneHus: PecnyOnuku KazaxcraH B JOCTYMHBIX U HATYPAJTbHBIX
KOCMETHYECKUX TPOAYKTAX, BO3HHKJA WIS CO3JaHMs MOAOOHBIX CpeacTB. B kadecTse
npuMepa ObUT BBIOPAH ONMH U3 CAMBIX MOMYJSIPHBIX MPOAYKTOB — Kpem. st CHIbKeHUs
ce0eCcTONMOCTH POAYKLNY OBIJIO PEIEHO UCTIOJIb30BATh CEIbCKOX03sIHCTBEHHBIE pecypchl. B
XOJle U3YUEHUS JIUTEPATYPHBIX UCTOYHUKOB OBLIO MPHHSTO PELICHUE HCIIONIb30BATH OBEYBIO
HIePCTh Ui TIOJYYEHUs JTAHOJMHA, BOCTPEOOBAHHOTO B KOcMeTonornu. CBOK U3BECTHOCTD B
KOCMETHYECKON WHAYCTPHUH OH MOJIYYMJI 332 CUET CBOMX (PYHKIIMOHAIBHBIX CBOWCTB - 3AIIUTHI
U KOHAMNUOHUpPOBaHUs. K TmONe3HBIM KayecTBaM JIAHOJIMHA TaK >K€ MOJKHO OTHECTH
CIOCOOHOCTh 3aXKUBJISITH PAHBI, YBJIAXKHATb, NMUTATh KOXKY, Pa3rIaKUBAaTh HEPOBHOCTH
SMUACPMHUCA U MEITKHE MOPIIIHBI.

eny Hameili paboTei-pa3paboTka METOIWKU TMONYyYECHHs JIAHOJNWHA, H3YYEHUE ero
CBOWCTB ¢ JaJIbHEHIIINM MPUMEHEHHEM B KOCMETHYECKOM MPOU3BOJICTBE.

Marepuajabl 1 MeTOAbI

B kadecTBe HCXOMHOTO CBIPbSI IS MTOJTyUEHUS JIAHOIMHA ObLTa BEIOpaHa OBEYbs IIEPCTh.
Jannbiii BbIOOp 00YCIIOBJIEH T€M, YTO B COCTaBE JKUPOMOTA, 00Pa3yIOMIErocs Ha IOBEPXHOCTH
SMUTEHAIILHOTO CJIOS OBEIl, CONEPIKUTCS JIAHOJIHH.

Mopdonorusi naHomMHA HAmoMuHAaEeT BOCK. (OCHOBHBIE 3aJa4yul  JIAHOJHMHA, Kak
KOMIIOHEHTa KOCMETUYECKOH MPOAYKIHH- YBJIAXKHEHUE M 3alUTa. JTU (PYHKIHOHATHHBIE
CBOMCTBa OOYCJABIIMBAIOTCS €0 COCTABOM, a WMMEHHO BXOISIIUMH B HErO CTEPUHAMH,
sdupaMu U JKUPHBIMHU KUCJIOTAMH.

MBI BBIIENHITH JIAHOJIUH MCTIONIB3YST METOJ SKCTpakuuu. B kadecTBe Chipbsi ObLIO B3ATO
150 r ountieHHOM oBeubeil mepcTy u 780M96% 3TUIOBOTO CIUPTA. DKCTPAKT MPEACTABIIST
cO0OM JKUAKOCTB JKEITOBATOTO OTTEHKA C XapaKTEPHBIM 3aITaXOM.

JLiist Toro, 9To0BI ONMPENETUTh COCTAB SKCTPAKTA, MbI IPOBEIH HECKOIBKO KAYECTBEHHBIX
peaxiuii st OrpenesIeHNs COAeP KAHMS PAa3INYHbIX COenuHeHnH (Tadnmma 1).

Tabnuua 1. Pe3ynbraThel Ka4eCTBEHHBIX PeaKIMi

1 2 3 4 5
BemecTBo, Hagnune
KOTOPOTO Jlanomuu Ankanouast CarnoHuHBI Buramun /|
MPOBEPSICTCS
Hparewgopd.
Cocras: 20 mn
. PacteOp
- A30THOM KUCJIOTHL, § T PacTsop 6poma B

PeaxtuBn Hon TUIPOKCHIA
OCHOBHOTO HHUTPATa o
Hatpusd 10%

BUCMYTa, 27,2 noauaa
kaymmsa 1 30 M1 BOJBI

Peaxims, CMech OCTEIICHHO
Beinanenue Ocanok kupnuuno- | OOpasyercs
MO ITBE K TAFOTIAS OKPAITHBACTCS B 3¢NICHOA

JKCITOro ocaaka KpaCHOTO LBCTA CTOMKAS TICHA o
HAJIWYIHUC BCIICCTBA I‘OJ'Iy6OI/I OBCT

Beinan ocamox Oo6pazoBanue OxpainuBaHus HE
Ocanka HET
JKEIITOTO TBETA TICHBI MTPOHU3OIILIO

xnopodopme 0,016%

Pesymprar
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MpoLecc U3roToB/eHNUS KpeMa BK/IKOYaeT [1Ba OCHOBHbIX 3Tana: MnoAroToBKY KpPeMOBOM
OCHOBbl M 00beAVHEHVNE KOMIMOHEHTOB B OAHOPOAHBIA MPoAyKT. B xoge paboTbl 6bln
NCMO/b30BaHbl  HaTypasibHble  XMPbl  PaCTUTE/IbHOTO  MPOUCXOXAeHWA. B kadvecTse
pacTUTeIbHOTO KOMMOHEHTA BbIOpaHO KOKOCOBOE MAc/1o, TaK Kak OHO COLEPXXMT HaCbILEHHble
XVpPHbIe KUCNOTHI, B YMCNe KOTOPbIX: naypuHoBas Kucnota (50% o1 o6Lwero cogepxaHus
XXUPHbIX KUCNOT), MupuctuHoeas (20%), nanbmuTuHOBas (9%), kanpwunosas (5%),
KanpuHosas (5%), cTeapnHoBas (3%), a Takxe omera-3 1 omera-6, KpomMe TOro, KOKOCOBOe
macsio 6orato ButammHamun A, B1, B3, C, En K.

[N19 nonyyeHns KOKOCOBOIO Mac/a B Ka4ecTBe Cblpbs OblIN B3ATbI MAKOTb U COK KOKOCA.
MonyyeHne HaMM KOKOCOBOr0O Mac/a NpouCXoAuIo CnefyrowmmM 06pasom: OUmnLLEHNE KOKOCa,
M3Mesib4yeHne MSKOTW, CMeLUVBaHWe C KOKOCOBOW BOZOW C MOMOLLbIO G/ieHAepa U OTXUM,
OUYMCTKA C MOMOLLbKO Mapsn.

[ns nonyyeHus O4HOPOLHOM KPEMOBOW KOHCUCTEHUMM WCMOMb30Ba/IM 3MY/braTop:
"MoHTaHOBb"- HaTypasnbHbI, PaCTUTENbHBIA 3MyNbraTop, 06MaAatoWNA YBIAKHAOLLM
[eiicTBMeM, 0bpasyeT yCcToMuMBble aMyNbCn 6e3 coamyrbratopa. OKasblBaeT YBNXKHSAOLLEE
[eiCTBMe: ABNSETCH MNPOBOAHMKOM aKTMBHbLIX BELLECTB B KOXY Onarofaps YCnoBUsM
XUAKOKPUCTANIMYECKOW CTPYKTYPbI, a TaKXKe [eNiaeT KOXY rNMajKoin 1 MArko.

[ns kpema 6bln B3ATbI CrefytoLme UHIPeAVEeHTbI: NaHoAMH 8 M, Boga 1 Mi, Macno
Kokoca 2 Mn 1 amynbratop "MoHTaHoBb" 0,5 r. [onyYeHHbIn NpPoAyKT 06/1a4aeT MAMKOM
CTPYKTYPOI, WMEeT MOAXOAALLY KOHCUCTEHLMIO, XOPOLUO YBNKHSAET KOXY, [fenas ee
3/1aCTUYHON, KPaTHO YMEHbLLAsA PUCK MOABNEHUS TPeLmMH (PUCYHOK 1).

PucyHOK 1 Tpo6HbIin 3K3eMN/IsSip rOTOBOrO Kpema

PesynbTaTtbl nccnefosaHus

B xope faHHOro mccnefosaHns Obln NosyyYeH KPeM Ha OCHOBE 1aHO/IMHA, MOTyYeHHOro
13 OBeYben LLepCTH, C fob6aBneHMeM KOKOCOBOrO mac/ia Nno3BOMSeT co3faTb APMeKTUBHOE
CPefCTBO A/19 YX0Aa 3a KOXel, 0b6nagatoLLee yBIXKHAOLWMMU U NUTaTe/lbHbIMW CBONCTBaMM.
OCHOBOW /19 Kpema CNY>KUT NaHO/INH - HaTypasibHbIA MPOAYKT, BblAENEHHbIV U3 LLIEPCTN OBELL.
JTaHONMH 06nafaeT YHMKaIbHON CNOCOBHOCTHHO MMUTUPOBATL ECTECTBEHHbIV NMNNAHbIN CON
KOXW, 00pasys Ha eé NOBEpXHOCTU 3aLUMTHYHO M/IEHKY. ITO CNOCOBGCTBYET COXPAHEHUIO Biaru
N CHVXXEHMIO MCMapeHus, YTo OCOBEHHO BaXXHO AN1S NOALepXXaHus rugpobanaHca KOXu B
YCNOBUAX CYXOro KimMmara, YTO BeCbMa aKTyaslbHO B 3UMHWIA nepuog,. JlaHonmH 6narogaps
CBOEMY COCTaBY, CXOXEMY C KOXHbIMW XXMpPamu, XOPOLLO BMUTLIBAETCA KOXKeW U OKasblBaeT
CMAryatoLee eincTemne, YTo fenaeT ero LeHHbIM KOMMOHEHTOM AJ1 CO34aHUS YBNXKHSAOLLMX
KpeMoB, OCOOEHHO B YX0fe 3a CyXOi 1 YyBCTBUTE/IbHON KOXeE. B coueTaHun € TaHOIMHOM B
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KpeMe HUCIOJIb3yeTCs KOKOCOBOE MAciio, KOTOPOE CONEPIKUT HACHIIEHHBIE KUPHBIE KHCIIOTHI,
Takue Kak yjaypuHosas (50%), mupuctuHoBas (20%), maapmutuHOBast (9%), KanpuioBas u
kanpuHoBas (rmo 5%), a Takxke creapuHoBas kuciora (3%). DTH KHCIOTHI 00ECNEeunBaOT
KOKOCOBOMY MacJy BbIpaK€HHbIE aHTHOAKTEpPHAIbHBIE U TPOTHBOBOCIIAJIHUTEIBHbBIE CBOICTBA,
YTO MO3BOJIIET 3AIIUINATh KOXY OT MHUKPOOOB M YMEHbIIATh pa3apakeHus. JlaypuHoBas
KHCJIOTa, B OCOOEHHOCTH, W3BECTHA CBOMM MNPOTHBOMHUKPOOHBIM 3(ddexrom, a BmecTe ¢
OCTAJIbHBIMH HACBHIIEHHBIMH JKUPHBIMH KHCJIOTAMHU TOMOTAeT YKPEIUISITh €CTECTBEHHBIN
Oaprep koxu. Kpome Toro, kokocoBoe macio Ooraro sutamuHamu A, Bl, B3, C, E u K,
KOTOpbIe 00€CNeunBalOT aHTHOKCHAAHTHYIO 3aILIUTY, CIIOCOOCTBYIOT PEreHEPAllMU KJIETOK U
ynyqmaroT obmui Tonyc koxu. Butamunel E u C B cocTaBe KOKOCOBOTO Macjia 0COOEHHO
Ba)KHBI IS COXPAHEHHsI MOJIOJOCTH KOXKH, MOCKOJIBKY OHH ITOMOTat0T OOPOTHCS ¢ BPEIHBIM
BO3/IEHCTBHEM CBOOOIHBIX PAAMKAJIOB M IPEMSATCTBYIOT NPEXKIEBPEMEHHOMY CTaPEHHIO.
Takum 00pa3oM, MOJTYYEHHBIH KpeM coueTaeT B cede NMpeMMyLIecTBa JAHOJINHA, KOTOPBIH
YKPEIUTIET U YBJIAXHSIET KOXKY, U KOKOCOBOTO Macia, 00eCIeunBaroero NUTaHue, 3auTy U
AHTHOKCUIAHTHBIN YXOA. DTO MO3BOJMIIO CO3aTh MPOAYKT, HACAITBHO MOAXOISAIINN A1 yXOIa
3a KOXKEH, Hy KIAroIeHcsl B MHTEHCHBHOM YBII&KHEHUH, CMATUYEHUH U BOCCTAHOBJICHUH.
3akaoueHue

B pesynbrate HaydHO-HCCIENOBATENbCKOW paboOThI ObLIa pa3paboTaHa METOAMKA IO
W3TOTOBJICHUIO KpPeMa C HCIOJb30BAHMEM JIAHOJIMHA B KAa4eCTBE OCHOBHOTO KOMIIOHEHTA,
NOJIy4eHHOTr0 ®3 IIepcTH OBLBL [lomyueHHBIH TpoxykT oOmajmaer xopoweid Ouo-
COBMECTHMOCTBIO, BBICOKOW YBJIXKHSIOMIEH CIIOCOOHOCTBIO W THIOAIEPreHHOCTBHIO, YTO
JeNlaeT ero IMEPCIEeKTHBHBIM KOMIIOHEHTOM JJIsl CO3JIaHHUsl HATYypPaJbHBIX KOCMETHUYECKHX
CpEeACTB.
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Abstract
This article presents the potential of third-generation sequencing (TGS) technologies to support biodiversity
conservation efforts in Kazakhstan. We focus on two emblematic species — Pusa caspica (Caspian seal) and Tulipa
greigii — that are both under conservation threat and lack comprehensive genomic resources. This mini-review
highlights the transformative role of third-generation sequencing (TGS) in biodiversity conservation, using
Kazakhstan as a case study. We do not aim to systematically compare sequencing technologies or exhaustively
catalog all available genomic data. Rather, we discuss how high quality gapless reference genomes produced using
TGS platforms such as PacBio HiFi and Oxford Nanopore represent an effective tool for species conservation
efforts providing valuable information for the assessment of population genomic health, and for the identification
of genes linked to adaptation and disease resistance. Finally, we suggest expanding this approach to include
additional species of national importance, such as the saiga antelope, the Tazy and Tobet dogs, and the pink
flamingo, as part of a national genomic biodiversity initiative.
Keywords: conservation genomics, Caspian seal, Tulipa greigii, third-generation sequencing, platinum-
standard reference genome, Kazakhstan biodiversity.
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Amnjarna
Bbyn makamama KazakcTasgarbsl OMOSPTYPIITNKTI CAKTAy KOHIHACTI KYII-KIrepai KoJiaay YIIiH YINiHII
OybiH cexBeHHPIRY (TGS) TeXHOTOTHAIAPBHIHBIH yieyeTi OepimreH. bi3 exi amOmemMansk Typre — Pusa caspica
(xacmif uTOANBIFB) YoHE Tulipa greigii - KOPFray KayIll TOHIN TYPFaH XKOHE XKaH-’KAKThI TCHOMBIK PECYPCTaphI
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JKOK TypJepre Hazap ayzapambid. bynm marsiH mrosny Kaszakctanael MbIcan peTiHAC NaifganaHa OTHIPHII,
OHOATY AHTYPIILTKTI CAKTayXAFbl YOI HIII YpraK CCKBCHIMACHHEBIH (TGS) TpaHcHopMaIuAIBIK POiH KOPCETEl.
bi3 cekBeHHMpIEY TEXHOJOTHSIAPBHIH JKYWEdl TYPHAE CANBICTBIPYAbI HEMECE OapibIK KOJDKETIMII T€HOMIBIK
JCPEKTCPAl TOMBIK Karajorrayasl Makcat ermeiiMis. bi3 PacBio HiFi sxome Oxford Nanopore cmsakrer TGS
mIaT(opManapsl APKBUIEL 6H/II PIATCH SKOFAPHI CalalIbl CAHBIIAYChI3 AHBIKTAMAIIBIK TCHOMIAP/IBIH MOy JLIIHIHBIH
TCHOM/BIK JACHCAYJIBIFBIH Oaranay >koHe OCHIMICIY MCH aypy¥a Te3IMAUTKICH OalIaHBICTHI TCHACPAL AHBIKTAY
YIIH KYHOBI aKmapar OCPeTiH TYPISPAi CAKTay >KYMBICTAPBIHBIH THIMII Kypaibl OOJBIN TAOBLIATHIHBIH
TankeLIaiMe3. COHBIHIA, 013 YITTHIK TCHOMIBIK OHOOPTYPIILTIK OacTaMachIHBIH O6ITiri peTiHAe akOekeH, Tassl
skoHE TeleT UTTepi JKOHE KBIFBUIT KOKHKA3 CHAKTHI YITTHIK MAHBI3BI Oap KOCHIMINA TYpIepai KOCY YIIIH OCHI
TOCIUII KEHEHTY Tl YCHIHAMBI3.

KinT ce3nep: KOHCEpBALMLIBIK TCHOMUKA, KACTIHI UTOANBIFL, Tulipa greigii, YIIiHIII OYbIH CEKBEHHUPIICY,
pedepenctik reHoM, Kazakcran OnoaayaHTYPITiTTi.

3HAUYEHUME 3TAJTOHHBIX TEHOMOB JIUIs1 COXPAHEHHWS BU/J1OB —
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HA IPUMEPE KACIIUIICKOT'O TIOJIEHS 1 TIOJILIIAHA I'PEWUTA
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AHHOTAHSA

B 3710if cTaThe MpeACTABICH MOTCHIHA TCXHOJOTHH CCKBCHHPOBAHHUA TPEThero mokoyecHus (TGS) ma
TIOJZICP’KKH YCHIIMI TIO0 COXpaHEHMI0 OmopasHooOpasmsa B Kazaxcrane. Mbl oxycupyemcst Ha JIBYX 3HAKOBBIX
BUNAX - Pusa caspica (KacnMHCKHUH TIOICHb) U Tulipa greigii, KOTOpble 00a HAXOAATCA MO YTPO30H COXPAaHESHUS
W HE UMEIOT KOMIUICKCHBIX TCHOMHBIX PECYpCcOB. B 3TOM MHHHM-0030pe MOTUESPKHBACTCS MPEoOpasyomas poib
CCKBCHUPOBAHMA TpeThero mokoacHu (TGS) B coxpaneHnn OnopazHo00pasus, HComb3y I Ka3axcTaH B KAUCCTBE
npuMepa. Mbl HE CTaBUM CBOEH LECJIBI0O CHCTEMATHYECKOE CPABHCHUE TEXHOJIOTMH CEKBCHHPOBAHHS WU
HCUCPIHIBAIONIYE0 KATAJTOTH3ANUIO BCEX JOCTYIHBIX T€HOMHBIX JAHHBIX. BMECTO 3TOrO MBI 0OCYy’;KmaeM, Kak
BBICOKOKAUCCTBCHHBIC pe()epeHTHBIC TCHOMBI 0€3 MPOOEIOB, MOIYUYECHHbIE C HCHoab30BanueM Iuardopm TGS,
takux Kak PacBio HiFi u Oxford Nanopore, mpeacTaBismoT co0oi »(h(eKTHBHBIN HHCTPYMCHT I YCHIIAH 110
COXPAHCHHIO BHIOB, IIPEIOCTABILLI ICHHYIO HHPOPMALMIO I OLECHKH TCHOMHOTO 30POBbS TOIY JSIHH M 7L
HACHTH()MKAIMK TSHOB, CBSI3AHHBIX C aJaNTalied M YCTOHYMBOCTBHIO K Ooxes3maMm. Hakower, Mbl mpenaracm
pacIMpPHUTh 3TOT MOAXO, BKIFOUYHMB B HETO AOTOIHHTEIBHBIC BHAbI HAIHOHAIFHOTO 3HAUCHMS, TAKHE KaK Cakrax,
cobaku Ta3bl W TOOET, a TAKKe PO30BBIH (DIaMHHIO, B PaMKaxX HAHOHAIHHOW HHHI[MATHBHI 10 TCHOMHOMY
OHOPa3HOOOpAsHIO.

Kirouerbie ¢J10Ba: TCHOMHKA OXPAHBI MPHPOIBI, KACMUHCKUH TIOJACHD, Tulipa greigii, CCKBCHHPOBAHHUC
TPETHETO MOKOJICHHA, 3TAJIOHHBIH TCHOM, OnopasHooOpasue Kazaxcrana.

1. Introduction

As we are facing increased environmental challenges due to climate change and man-
made impact on habitats, preserving biodiversity is becoming increasingly important, in
particular, to ensure the survival of rare and endemic species. For Kazakhstan, biodiversity
conservation is key as the country possesses several unique species and some of these unique
endemics are highlight linked to national pride, culture and heritage. For example, species such
as the critically endangered Caspian seal (Pusa caspica), the Kazakh Tazy dog, and wild tulips
like Tulipa greigii stand as living symbols of the country's natural identity. Protecting these
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emblematic species for future generations should leverage informed, long-term conservation
strategies, and modern genomic technologies now offer unprecedented tools to support these
efforts.

First, it is important to highlight that the aim of this review is to synthesize emerging
applications of third-generation sequencing (TGS) in biodiversity conservation, with an
emphasis on its underused potential in Kazakhstan. Through the lens of two emblematic
species, we highlight how access to platinum-standard reference genomes can reshape
conservation strategies. This review does not intend to present a meta-analysis of genomic data
across all Kazakh species but to advocate for strategic genomics integration in national
conservation planning.

High-quality genomic data, particularly generated through long-read third-generation
sequencing (TGS), can reveal key insights of the genetic diversity and health, population
structure, and vulnerabilities of endangered species (Theissinger et al., 2023). Global initiatives
such as the Earth BioGenome Project have demonstrated how creating comprehensive genomic
resources can directly support conservation at national and regional levels (Lewin et al., 2022,
Huddart et al., 2022, Hogg et al., 2022). Similarly, the Native Genome Project in Saudi Arabia
initiated by Professor Rod Wing at King Abdullah University of Science and Technology
(KAUST) underscores the value of building high-quality genome assemblies to guide
biodiversity preservation efforts encompassing the unique species of the country including the
Taif rose (Rosa X damascena), miswak tree (Salvadora persica) and the gyrfalcon (Falco
rusticolus), emblematic of the Saudi cultural landscape (N. Mohammed, personal
communication, 2023; Zuccolo et al., 2023).

A recent practical example comes from the development of a gapless genome for Hong
Kong’siconic orchid tree (Bauhinia x blakeana), which clarified its hybrid origin and provided
a vital tool for targeted conservation (Mu et al., 2025). For Kazakhstan, developing similarly
high-quality genomic resources for species such as the Caspian seal and Tulipa greigii could
become a cornerstone of national conservation strategies.

The importance of such efforts is recognized at the highest state level. As President
Kassym-Jomart Tokayev recently emphasized: “Hawero npucTanbHoro BHuMaHns TpebyT
Kacnuickue TIHOJIEHN, PO30BLIE Cb}'IaMVIHFO N apyrne yHukanbHble >XWBOTHbIE, KOTOPbLIMU
ojapuna Hac cama Mnpupoja, HO KOTOpble celdyac HaxoAATCAs B ONACHOCTW WK3-3a
0ECTPYKTUBHON, paspynTenbHON AeaTenbHOCT W nogeid. CunTat He06X0ANMbIM CO34aThb
®oHA oxpaHbl 6Guonorumyeckoro pasHoobpasusd. Kak [nasa rocygapcTBa rOTOB J/IMYHO
BO3rNaBNTb JaHHYK O6LLECTBEHHYI OpraHu3ayuio, 4Tobbl NOAYEPKHYTb 0CO6YH0 BaXXHOCTb
3Toil 6onbwoit paboTsl.” This commitment highlights not only the urgency of protecting
biodiversity but also the unique responsibility Kazakhstan holds in preserving its natural
heritage. In parallel, the successful inclusion of the Tazy dog into the international registry as a
recognized Kazakh breed reflects the growing global recognition of Kazakhstan’s unique
biological and cultural assets.

By leveraging cutting-edge genomic tools, including capabilities available at the Arizona
Genomics Institute (AGI) and King Abdullah University of Science and Technology (KAUST),
Kazakhstan can enhance biodiversity conservation for current and future generations. With the
goal of achieving these ambitions aim of preserving the unique endemic species, we have
launched at Kozybayev University’s Center of Agrocompetence an initiative called “Genomics
of National Treasures”.
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2. The Role of Third-Generation Sequencing for Biodiversity Conservation

2.1 Overview and Benefits of TGS for biodiversity conservation

Third-generation sequencing (TGS) technologies, such as PacBio HiFi and Oxford
Nanopore, represent a major leap forward in our ability to generate complete, high-quality
genomes. Unlike short-read sequencing platforms, which often produce fragmented assemblies
with gaps in repetitive or complex regions, TGS delivers long, contiguous reads that allow for
the reconstruction of near-complete, phased genomes (Marx et al., 2023). For biodiversity
conservation, this technological advancement is particularly critical. Many endangered or
poorly studied species require high-quality reference genomes to enable meaningful genetic
analyses, yet until recently, the majority of available genomes have been partial or draft-quality
(Formenti et al., 2022).

Long-read sequencing brings several decisive advantages for conservation efforts. First,
it captures structural variation—including gene duplications, inversions, and transposable
element insertional polymorphisms—that is often invisible to short-read methods. These
structural features play a key role in shaping adaptation, evolutionary resilience, and disease
resistance, traits that are essential for the survival of threatened species (Formenti et al., 2022).
Second, TGS enables the reconstruction of accurate demographic histories and fine-scale
population structures, providing deep insights into population health, past bottlenecks, and
connectivity across fragmented habitats - the examples of the studies that leverage TGS for
these purposes include genomic population studies in sailfish Istiophorus platypterus (Ferrette
et al., 2023) and Sogatella furcifera, a destructive agricultural pest that threatens rice production
in China and Southeast Asian countries (Cui et al., 2023).

An emerging standard in conservation genomics is the creation of gapless or near-gapless
reference genomes, which serve as foundational tools for future monitoring and management.
A recent example comes from Hong Kong’s iconic orchid tree (Bauhinia % blakeana), where
third-generation sequencing allowed researchers to assemble a complete genome and confirm
its hybrid origins (Mu et al., 2025). Such a resource not only deepened scientific understanding
but also provided critical information to guide conservation strategies. Kazakhstan could
similarly prioritize the development of high-quality, reference-grade genomes for its national
symbols, beginning with the Caspian seal (Pusa caspica) and Tulipa greigii.

It is important to highlight the current state of genomic resources available for Tulipa
greigii and the Caspian seal. For 7. greigii, no complete nuclear genome has been published to
date, to the best of the authors’ knowledge. Only plastid and chloroplast genomes have been
sequenced so far (Almerekova et al., 2024; Tussipkan et al., 2024), leaving major gaps in our
ability to study nuclear variation, structural rearrangements, or adaptive evolution. In the case
of the Caspian seal, a draft genome assembly based on Illumina short-read sequencing was
released in early 2025, spanning 2.36 Gbp and distributed across more than 442,000 scaffolds
(Gomes-dos-Santos et al., 2025). However, short-read platforms often fall short in assembling
complex or repetitive regions, which leads to highly fragmented genomes and limits their
usefulness for conservation genomics. In contrast, third-generation sequencing technologies
such as PacBio HiFi and Oxford Nanopore can generate long, high-fidelity reads capable of
producing gapless, chromosome-scale assemblies. These approaches also enable haplotype
phasing, essential for capturing inbreeding signals, structural variants, and subtle population
differences. For rare or endangered species with structurally complex genomes or small,
isolated populations, these high-quality assemblies serve as a foundational resource for
effective conservation planning.
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For rapidly declining populations such as the Caspian seal, access to a gapless reference
genome would offer immediate and practical benefits. High-resolution genomic data could be
used to assess genetic diversity (e.g. extreme variations in lifespan in the rockfish species from
11 to 200 years have been linked to 137 longevity-associated genes with the help of long-read
sequencing as outlined by Kolora et al., 2021), detect signs of inbreeding depression (e.g. a
recent study in the flightless parrot kakapo, endemic to New Zealand by Dussex et al., 2021),
monitor changes in effective population size, and identify potential genetic vulnerabilities that
could compromise recovery efforts. As highlighted by recent conservation frameworks, early
intervention based on genetic health studies is crucial to prevent irreversible losses in
endangered species (Formenti et al., 2022; Lewin et al., 2022).

At a broader level, investment into TGS for national biodiversity would align Kazakhstan
with major international efforts such as the Earth BioGenome Project (Lewin et al., 2022),
which aims to generate reference genomes for all known eukaryotic species. It would also
follow the model set by the Native Genome Project in Saudi Arabia, demonstrating
Kazakhstan’s commitment to protecting and studying its unique natural heritage using the most
advanced scientific tools available (N. Mohammed, personal communication, 2023).

Thus, the strategic application of third-generation sequencing is not only a scientific
imperative but also a necessary foundation for building a robust, forward-looking conservation
framework. By establishing high-quality genomic resources for emblematic species,
Kazakhstan can ensure that biodiversity conservation efforts are informed, effective, and
lasting.

2.2 Case Study 1: Application to Greig’s tulip (Tulipa greigii)

Tulipa greigii Regel is one of Kazakhstan’s most emblematic wild species, recognized
not only for its striking patterned foliage and vivid red blooms, but also for its deep cultural and
geographic connection to the country, particularly the Southern region. In fact, the Aksu-
Jabagly nature reserve’s emblem (the oldest natural reserve in Central Asia located in Southern
Kazakhstan) is fashioned after the image of the Greig’s tulip. Native to Tian Shan mountains,
this species has long symbolized Kazakhstan’s identity as the homeland of wild tulips. Today,
however, T. greigii is increasingly threatened by habitat degradation, overgrazing, and illegal
bulb collection, with wild populations already in decline and listed in the national Red Book.

Despite its significance, T. greigii remains genetically poorly characterized, limiting both
our understanding of its evolutionary history and our ability to design effective conservation
strategies. While some recent efforts have employed molecular markers such as EST-SSRs to
assess genetic diversity across populations (Almerekova et al., 2024), the absence of a high-
quality reference genome continues to limit comprehensive population studies, restrict
phylogenetic resolution, comparative analysis, and targeted restoration planning. Key traits
such as adaptation to arid environments, flowering timing, and pathogen resistance cannot be
studied at the genome level without a complete and annotated assembly.

Our effort to generate a reference-grade genome for Tulipa greigii will address this gap
directly. A gapless assembly will allow us to identify genes linked to ecological adaptation,
analyze historical population dynamics, and understand the species’ placement within the
broader tulip phylogeny. It will also serve as a foundational resource for in situ and ex situ
conservation strategies.

2.3 Case Study 2: Application to Caspian Seal (Pusa caspica)

The Caspian seal (Pusa caspica) is the sole marine mammal endemic to the Caspian Sea
and holds significant ecological and cultural value in the region. Historically numbering over a
million, the population has experienced a dramatic decline exceeding 70%, primarily due to
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climate change, habitat degradation, disease outbreaks, industrial pollution, and unsustainable
hunting practices (Goodman and Dmitrieva, 2016). The species is currently classified as
"Endangered" on the IUCN Red List and is included in Kazakhstan's national Red Book.

The lack of a high-quality reference genome has impeded comprehensive studies on the
genetic health, population structure, and adaptive potential of P. caspica. Critical questions
regarding inbreeding levels, gene flow, and disease susceptibility remain difficult to address
without a robust genomic framework. Recognizing this gap, a collaborative initiative between
the Central Asian Institute for Environmental Research (CAIER) and King Abdullah University
of Science and Technology (KAUST) is underway to develop a chromosome-scale genome
assembly for the Caspian seal (Asian Ecology, 2025).

This reference genome will serve multiple conservation objectives. First, it will form the
first step for the accurate assessment of genetic diversity and inbreeding depression, which is
essential for understanding reproductive viability and long-term survival. Second, it will
support the identification of immune-related genes and help assess the species’ vulnerability to
pathogens. Canine distemper virus (CDV), phocine herpesvirus, and influenza A have all been
detected in Caspian seal populations, and past outbreaks have caused significant mortality
events (Karamendin et al., 2024; Namroodi et al., 2018; Gadzhiev et al., 2024). Third, the
sequencing efforts starting with the high-quality reference genome will allow researchers to
track shifts in effective population size over time and reconstruct the species’ demographic
history.

Comparative genomic analysis with other pinnipeds, such as the Baikal seal (Pusa
sibirica), will also provide insights into the evolutionary adaptations of P. caspica—a species
uniquely adapted to a large, enclosed inland sea. Moreover, high-resolution genomic data will
help clarify the seal’s capacity for adaptation under environmental stress, supporting predictive
models under changing climatic and ecological conditions.

Recent research has also highlighted the wide range of pathogens circulating in the
Caspian seal population. A viral metagenomic survey identified sequences from Circoviridae,
Parvoviridae, Herpesviridae, and Orthomyxoviridae, pointing to a complex and potentially
unstable virological landscape (Karamendin et al., 2024). Other studies confirmed exposure to
Leptospira interrogans and Toxoplasma gondii, raising concerns about environmental
contamination and zoonotic risks (Namroodi et al., 2018).

The Caspian seal’s conservation is further challenged by persistent pollution from oil and
gas infrastructure, shipping, and runoff, as well as bycatch from illegal fishing practices—all
of which erode already fragile habitats (Gulden, NIBIO, 2023). In this context, a reference
genome is not just a scientific milestone—it is an urgently needed tool for building long-term,
evidence-based conservation strategies.

By generating the first high-quality genome for P. caspica, this project lays the
groundwork for genomic surveillance, disease risk monitoring, and adaptive management. As
Kazakhstan builds its own biodiversity genome archive, the Caspian seal genome will stand as
both a scientific resource and a national commitment to the region’s most threatened species.

3. Toward a National Biodiversity Genome Initiative: Conclusions and Future
Directions

Kazakhstan is home to several emblematic species that carry ecological, evolutionary,
and cultural significance. Among them, the Caspian seal (Pusa caspica) and Tulipa greigii
represent two distinct taxa currently facing significant conservation threats. Until recently,
conservation efforts for these species have been constrained by the lack of high-resolution
genomic data. This limitation has hindered the development of evidence-based management
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strategies, particularly those requiring precise information about population structure, genetic
diversity, and adaptive capacity.

The application of third-generation sequencing technologies to generate reference-quality
genomes for these species offers an opportunity to close this gap. For P. caspica, a high-quality
genome will facilitate the detection of inbreeding, reconstruct historical demography, and
enable the identification of immune-related genes relevant to disease monitoring. For 7. greigii,
genomic resources will support the study of local adaptation, guide in situ and ex situ
conservation strategies, and provide a reference for other Central Asian wild tulips. In both
cases, the availability of complete, annotated genomes will allow for the integration of
molecular tools into long-term conservation planning, including genetic monitoring and
assisted gene flow if required.

Looking ahead, it is essential to expand genomic efforts beyond these initial species.
Other national pride taxa such as the saiga antelope (Saiga tatarica), the Tazy and Tobet hunting
dog breeds, and the pink flamingo (Phoenicopterus roseus) would benefit from similar genomic
characterization. These species are exposed to different anthropogenic pressures, ranging from
habitat fragmentation and climate vulnerability to hybridization and disease risk. The
development of a national biodiversity genomics initiative, with high-quality genome
assemblies as its foundation, would strengthen Kazakhstan’s capacity to lead in the application
of genomics to conservation science.

The tools now exist to transition from fragmented data to comprehensive, species-specific
genomic resources. Leveraging these capabilities in a coordinated framework will be critical
for preserving Kazakhstan’s biodiversity and ensuring that future conservation decisions are
informed by the best available molecular evidence.
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Anjarna

By sxympicta Conrycrik Kazakcran oOnbICkIHAA TaparFaH Oypmak TyKeMaac (Fabaceae) 6CIMIIKTEPiHIH
TYJACY EpeKIICITKTepl KapacThIpbLIabl. bypmiak TyksIMaactap — eHip ()IOpPAChIHBIH C€H MAaHBI3IBI TONTAPBIHBIH
Oipi, omap TaOWFH SKOKYHEICPAC [C, aybUl MIAPYAIIBUIBIFBIHAA A VIKCH POl aTKapagsl. OCIMIIKTCPIiH
(hDCHOIOTHAIBIK CPCKIIC TIKTCPiH 3CPTTCY OAPIBIH OMOIOTHAIBIK OHIMALTITIH, O¢HIMICITINTIK KACHETTCPIiH JKOHE
KIMMATTBIK ©3repicTepre Te3IMALTIriH Oaranay YIIiH MaHbI3IbL.

3eprrey HOTIDKENEpl OOWBIHIIA TYIACYAIH Y3aKThIFBI MEH KAPKBIHBI aya paibl (PakToprIapbIHa,
MOP(OJIOTHANBIK, KYPBUIBIMBIHA JKOHC TYPIIK AHBIPMAIIBUIBIKTAPBIHA OAMTAHBICTH ©3TCPCTiHI AHBIKTAJIBL
Heri3sri 3r0m0rmsubIK (JakTopiap — aya TeMIIEpaTypachl, sKay bIH-IIAIIBIH MOIIICP] XOHE TOMBIPAK bUTFAIIBLIBIFBL.
JKbL1eI opi KYpFaK KaFrmaina ryiaey >KelIgaM opi SKHHAKBI ©TCE, OYJITTHI XKOHE KaybIH-IMAIIBIHIB KE3CHACPIC
0asdy opi Y3aKKa CO3BLIAIBL

CoOHBIMEH KaTap MOJCHH JKOHE KadaWbl TYPJICPIIH CAIBICTHIPMANBI cHIlaTTaMack! oepinai. Epre micerin
TYPICP KbICKA Mep3iMai, Oipak Oip ME3riiae ryaece, KeIl mceTiHASP Y3aK opi OipKeIKi Iy IIeyMEH CPSKIICICH .
EH ke TypaepaiH jKamman ryineyi MayChIM—IILIIC aiiiapbhiHa COHKEC KEJIEIi.

ATBIHFAH HOTWKCICP Fabaceae oKIMICPiHIH SKOJIOTHAIBIK HKCMIUTITIH, OPTYPIi OpTa >KardaiIapeIHA
OcltiMaeny KaOiIeTiH >koHE OHIP OHOATYaHTYPIITITiH CAKTAY AaFbl MAHBI3BIH KepceTeai. byt AepekTep madbIHIBIK
MIApyaIbUIBEBIHAA, MAJ a3bIFBIH OHAIPYAC MKOHE arpOTEXHHUKAIBIK IMApajiapabl >KOCHApIayaa MaiJalaHblIy bl
MYMKIH.

Kinr cesaep: Oypmak tykemMaacTap, Fabaceae, Tynaey keseHaepi, ¢peromorus, Conrycrik Kasakcraw,
JKOTHUNTEP, MOPPOIOTHAIBIK CPEKINCIIKTED, IKOIOTHIBIK (hakTopap.

STANBI HBETEHUS PACTEHUM FABACEAE
B CEBEPO-KA3AXCTAHCKOM OBJIACTH
Kanka6aesa M.M.!", Bazap6aesa C.M.2, Hycynosa A.)K.%, Bepuxosa JI.C.*
"HAO «Cesepo-Kaszaxcmanckuii ynusepcumem umenu M. Kozvi6aesay,
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu: marzhan0895@mail. ru

AHHOTATHSA

B nmamHON paboTe pPacCMOTPCHBI OCOOCHHOCTH UBCTCHHSA O0000BBIX pacteHuit  (Fabaceae),
pacmpocTpancHHBIX B CeBepo-Kazaxcranckoi 001acTi. BoO0OBbIC ABIIIOTCS OHOH 13 HAMOOICE 3HAMMMBIX TPy IIIT
(hTopBI PErMOHA, MIPAOINUX BAKHYIO POJIb KaK B €CTECTBCHHBIX IKOCHCTEMAX, TAK M B CEILCKOM XO3SHCTBE.
HccnenoBanne ()CHOIOTHUCCKHX OCOOCHHOCTCH 3THX PACTCHHH MMCECT OOJBINOC 3HAYCHHC IS OLCHKH HX
OHOIOTHICCKOH MPOIYKTHBHOCTH, AJANTHBHBIX CBOMCTB M YCTOMUMBOCTH K M3MCHAIOIIMMCS KIHMATHUCCKUM
VCIIOBHSM.

B xome moneBbIx HAOMOACHHWH OBITIO YCTAHOBJICHO, YTO IPOAODKHTEIBLHOCTh M TEMIIBI IBETCHI
BapPBUPYIOT B 3aBHCHMOCTH OT IIOTOAHBIX (PAaKTOPOB, MOPQOIOTHUECKOTO CTPOCHHUS M BHAOBBIX PA3THIHH.
KiroueBbIMH 3KOIOTHYECKHMH JCTEPMUHAHTAMH OKA3AIMCh TEMIICPATypa BO3AyXa, KOJHMYECTBO OCAAKOB H
YPOBCHB BIAKHOCTH MOYBHL [10Ka3aHO, UTO TPH TEIJIOH M CYXOH MOTOIC BETCHHIC MPOTCKACT 00JICC HHTCHCHBHO
M CKAaTOE TI0 CPOKAM, TOTAA KaK B JOXKUIMBBIC U MMACMYPHBIC TIEPHOIBI OHO 3aMEIICTCS M PACTITHBACTCS.
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Oco0o¢ BHHMAHHC YACICHO CPABHUTCIHHOH XapPAKTCPHCTHKS KYJIBTYPHBIX M JAHKOPACTYIIHX BHIOB
Fabaceae. YCTaHOBICHO, UTO PAHHCCTICIIBIC (DOPMBI OTIHYAKOTCS KOPOTKOH, HO APYKHOH (Pa30i HBETCHHS, TOTAA
KAK TO3THCCIICITBIC BUABI ACMOHCTPHPYIOT 00J1ee MPOAOLKHUTCIHLHBIN W PAaBHOMCPHBIH mpouecc. Hambompmice
KOJIMMECTBO BUIOB 3a()MKCHPOBAHO B (ha3c MAcCOBOTO IBETCHHS B HMIOHC—HMIOJIC, YTO COBIAJACT C HamOoiee
OMATOMPHUATHBIM 11 PACTCHHH MCPHOIOM BCTCTALIHH.

[MoxyucHHBIC PE3YIBTATHl MOTICPKHUBAIOT BHICOKYH) JKOJOTHUCCKYIO IUTACTHYHOCTH MPCACTABHTCIICH
cemeiictBa Fabaceae, MX CHOCOOHOCTh ANANTHPOBATHCH K PA3THIHBIM YCAOBHAM CPSABl M 3HAYAMOCTH IS
moaACpKaHUA OmopasHooOpasms pernoHa. JIaHHBIC HAOMFOACHHSA MOTYT OBITH HCIOJB30BAHBI B TPAKTHKC
JYTOBOACTBA, KOPMOIIPOU3BOICTBA H NPH TLIAHUPOBAHHH arPOTCXHHYICCKHX MCPOTPHATHIA

Kmrouernie ciioBa: boboseie, Fabaceae, cramun useTeHus, (peromorus, CeBepHbrii Ka3axcTaH, SKOTHITEL,
MOP(OIOTHIECCKAE OCOOCHHOCTH, 3KOJIOTHICCKHE (PAKTOPEIL.

STAGES OF FLOWERING OF FABACEAE PLANTS IN THE NORTH
KAZAKHSTAN REGION
Kalkabayeva M.M.!", Bazarbayeva S.M.%, Nusupova A.Zh., Berikova L.S.*
"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*Corresponding author: marzhan0895@mail.ru

Abstract

This paper examines the flowering characteristics of leguminous plants (Fabaceae) distributed in the North
Kazakhstan region. Legumes represent one of the most important groups of the regional flora, playing a key role
both in natural ecosystems and in agriculture. The study of their phenological traits is essential for assessing
biological productivity, adaptive capacities, and resilience to climate change.

Field observations revealed that the duration and intensity of flowering varied depending on weather
conditions, morphological traits, and species-specific differences. The main ecological determinants were air
temperature, precipitation, and soil moisture. Flowering occurred more rapidly and synchronously under warm
and dry conditions, while cloudy and rainy periods prolonged and slowed down the process.

A comparative analysis of cultivated and wild species was also conducted. Early-maturing species showed
shorter but simultaneous flowering, whereas late-maturing forms were characterized by prolonged and more
uniform flowering. The peak of mass flowering was recorded in June—July, coinciding with the most favorable
vegetative period.

The results highlight the high ecological plasticity of Fabaceae representatives, their ability to adapt to
diverse environmental conditions, and their significance for maintaining regional biodiversity. These findings may
be applied in grassland management, forage production, and agricultural planning.

Keywords: Legumes, Fabaceae, flowering stages, phenology, Northern Kazakhstan, ecotypes,
morphological features, environmental factors.

Kipicne

bypmax TykeiMpac ecimaikrep (labaceae) — ecimuikTep AYHHECIHIErl €H 1ipi api
SKOJIOTHSUJIBIK KOHE MIAPYaIlbUIBIK TYPFBIJAH aca MaHbI3bl TYKbIMAACTApAbIH Oipi. Onemae
OyJ1 TYKbIMIACKa JKaTaTbIH IaMaMeH 19 MbIHHaH actaM Typ Oenrimi, omap 700-meH acram
TybICTBI Kypaiabl. Kasakcran ¢uopaceinna Fabaceae exinmepl keH TapanraH kKoHE TaOUFU
©CIMAIK KaMbUIFBICBIH/IA /12, MOJICHH JAKbUIAAP KaTapbIH/A [1a €JIeYJl OPbIH ajJajbl.

Byn TykpIMpmacka KaTaThlH ©CIMAIKTEPAIH MaHbI3BI 6Te 30p. bipiHmigeH, omap — man
A3bIFBIHBIH HET13T1 Ke31. Oele, )KOHBIIIKA, SCIAaPLET, MbIIAH CHSIKTHI TYPJIEp KalbLIbIMAAp MEH
MIA0BIHBIKTAPABIH OHIMAUTTIH apTThipanbl. ExiHmineH, Oypimak TykbIMaacTap — KYHJbBI
TaraMablK fakpuinap. Omapra  acOyprmak, ypmeOyplmak, >KachbIMBIK, HOKAT JKaTaJbl
Y urHimigeH, OyJ1 oCIMIiKTepIiH SKOJOTHSIIBIK POJIl €pEeKIe: OJapAblH TAMbIPJIAPbIHAA TYHHEK
OakTepusapbl TIPUIUTIK  €TIN, ayaJaH a30T JKWHAIM, TOMNBIPAKTbI TAOUFU JKOJMEH
KyHapiaHabipaznsl [1, 285-295 6.].
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Fabaceae TyKbIMIOachbIHBIH OKIIAEPl 9PTYPJ TIPUILIK (HOpMaNapbIMEH CHUNATTAIAIbI:
OIpKBUTABIK *KOHE KOTDKBUIIBIK MIONTECIH oCIMAIKTep, OyTanap, TINTI aramTap na Ke3aecel.
Orap nananblk, [ATFBIHIBIK, [OJICHT JKOHE OPMAH/IbI allMaKTapaa KeHIHeH TapajiFaH. Ocipece
Contycrik Kasakcran eHipiHzae Oysl TYKbIMAACTBIH KONTEreH TypJiepi Ke3mecim, TaOurw
¢buTOLEHO3JAPABIH HETI13TT KOMIIOHEHTTEpIHIH 01pi O0nbIn TabbLiaab!.

OCIMAIKTEPIIH TYJIACY EPEKIIENIKTePIH 3ePTTeY — OJIapIbIH OMOIOTHSICHIH, SKOJOTUSLITBIK
OeliMIEeNTIIITITIH KOHEe OHIMIUITIH aHBIKTayAa MaHbB3IObl OarbITTapAbiH Oipi. bypimak
TYKBIMAACTapAbIH TYJJeYy Ke3eHIepl aybul LIapyalTbUIbIFbIHAA YIKEH poll aTKapanbl, cededi
OyJ1 makbULAApAbIH OHIMAIITT KeliHece I'yJney Y3aKTbIFbIHA, TO3aHIAHY THIMIUTITIHE JKOHE
TyKbIM Oaiinay neHreiiine OaitnansicTsl [4, 210-220 6.].

3eprrey anmicTepi

Conrycrik Kazakcran OONBICBIHBIH KarmaiibiHAa Fabaceae TykKbIMAachlHA KAaTAThIH
OCIMIIKTepAIH TYJAeY Ke3eHIepiH 3epTTey VYImiH (EHONOTUSIIBIK OakpUiayjiap MeH
METEOPOJIOTHSIJIBIK AePEKTEPAl Tallay SiCTepl KOJAAHBLIIbL.

Heri3ri axic perinae xyiien ¢peHoTorusbIK Oakbutayiap *xypriiaai. by yuns TypakTs
YTl anaHaapsl Oenrinedin, op Typ OoiibiHIma 20-30 mamMachiHAa ©CIMIIK TAaHAAJIBIN AJTBIHIIBI.
TannmanraH eciMIIKTep TOMYJISLHUSHBIH KaJTbl JaMYbIH TOJIBIK KOPCETYre MYMKIHAIK Oepai.
Baxputaynap Oykii BereTausuibIK Ke3eH OOibl anTa CalibiH 2—3 peT OTKI31JIiI OThIPIBL.

bakpuray OapbicbiHma Heri3ri (enomorusuiblK (azamap OenrijeHml: TyJ INaHAFbIHBIH
natima Oonybl, TyiameyaiH Oacranmyel (ajFalliKbl allbUIFAH TYJIAEP), JKammai Tyjmaey
(ecimmiktepnin 50%-maH acTaMbl TYJINETeH COT), TYJASYIIH asKTalybl KOHE aJIFalIKbl
OypirakkanTapablH Ty3iyi. bapnbik nepexrep apHaiibl Oakpuiay KYHAETIKTEPiHE )KOHE JKUHAK
KeCTeJIepiHe eHI131/l.

HortwxenepniH OonmiriH apTThIPY MAaKCATbIHAA OPTYPJ Ke3eHaepHae ecCIMIIKTepIiH
dororycipimmaept xacainel. byn ¢deHomormsmbk (azanmapabplH ©TyiH KepHEKI Typhe
KyKaTTayra MyMKIHIIK Oepai.

DeHomorusbIK  OaKbUIayJIApMEH KaTap METEOPOJIOTHSUIBIK AEPEKTep A€ KIHAJJIBI.
OnapaplH KaTapblHA TOYJIKTIK OpTalla aya TEMIepaTypachl, »KayblH-IIALTbIH MEJIIEp] KoHEe
TOMBIPAK BUFAJIBUIBIFBl €HrI3LInl. Byn daxropnmap ecimaikTepaiH Tynaey Ke3eHAEpiHIH
OacTany yakbITBIHA, Y3aKTBIFbIHA JKOHE KapKbIHbIHA aTapiblkrail acep ereai. Kyprak opi
JKBUTBI JKarfaiia rynaey yaepicl JKememn >Kypce, OYIITTHI JKoHe JKaybIH-IIAIIbIHABl KyHIepl
Oastynaiinpl. JKWHanFaH METEOPONIOTHSUIBIK AEpPeKTepAl Tanpay HoTwkeciHne Fabaceae
TYKBIMAAC ©CIMIIKTEPiHIH (EHONOTUSIIBIK epeKLIeNiKTepl TaOUFH-KIMMATTBIK SKarainapra
TiKeJIeH ToyesIl eKeHIITI aHbIKTaJIbI [S, 6].

3epTTeyae COHAai-aK CaJbICTHIPMAITBI 9J1IC KOJIAHBUIABL, OJ1 SPTYPJIi OypIIaK TYKbIMIAC
MOJICHH KoHE abalbl 6CIMAIKTEP/IiH T'YIICY MEP3IMIEPiH CANTBICTRIPYFa, COHAa-aK OaKbuIay
JKBUIIAPbI aPaChIHAAFbI AHBIPMALIBLUTBIKTAPBI TAIAAYFA HET13IEI1.

JKunanaraH MaTepuaFa CTATUCTUKAJIBIK OHICY KYPri3ial: GeHONOrusuiblK (pasanapabiy
opTama Oacrany KyHAepl, OJapAblH Y3aKThIFbI MEH aybITKyJapbl ecenrennai. MyHnmail Tocin
Fabaceae TyKpIMIACBIHBIH OKIJIACPIHIH TYJAEY ePEKLISNIKTepiH AaiMaKThIK IeHreine
aHBIKTayFa ‘KOHE TaOWFU-KIIUMATTBIK (hakToOpjaapAbiH (PEHOJOTHsAFA oCepiH Oarajayra
MYMKiHIiIK O6epai [7].

3eprrey HITHKEJIEPi

Fabaceae TyxkpiMpacbiHa KaTaThIH ©CIMAIKTEPIIH OMOJOTUSACHIH 3epTTey OaphIChIHIA
OJIAPIIbIH T'YJICY Ke3eHIEep! aHbIKTANABL. bi3niH 3epTTeyiepiMizne Oip 6CIMIIKTIH KOKTEYI MeH
ryineyniH 6actaiaybl apachlHAAFbl OpPTAIlla Y3aKThIFBI €pPTe MCETIH TYpJIepAeH Kell MiCEeTiH
Typiepre xapaii ynraiieim, 40-tan 70 kyHre neiiiH e3repii, ajl KeKTey — TyJjey Ke3eHIHIH
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opTara y3akThIFbl 56 + 1,5 kyHai Kypansl. ['yinain rynaey y3akTeirbl — 4—7 KyH, TYJILIIOFBIPIIK]
— 620 kyH, eciMIikTiK — 30—45 kyH, an Typ OofibiHIma — 34-50 kyHre TeH 6onael. BynrTe! opi
JKaHOBIPJIBI aya palblHOA TYJAIH, TYJIIOFBIPBIHBIH »KOHE OSKOTHUNTIH TyJAey KapKbIHBI
OastyJTaiizibl, aJl KYpFaK opi JKbLIbI JKaFaaina skepenaeiini. Kem mceTiH TypJepaiH ryaaeyi epre
MiCETiH TypJiepre KaparaHaa OlpKeJKi opi JKMHAKBI 6T/

3eprTey HOTHXKENEpl TYJNAEY Y3aKThIFbl T'YJIIOFBIPBIHBIH THUITHE, OHBIH KeJieMi MEH
TapMakTaJyblHa OailaHBICTBI €KeHIH KopceTTi. Po3eTkaHbIH KeneMi e ©CIMIIKTIH TyJaeyiHe
eneyil bIKMajn eremi. Ipi KepraraH po3eTKa TY3€TIH SKOTHITEP Y3aKKa CO3BUIFAH TYJIEY
KE3E€HIMEH CHUIaTTaja bl, MyHIall 6CIMAIKTEpP KOKTEME JKoHe abynaH KeiiH Oasty KoKTewi.
Epte miceTiH, Mon xkoHe Oip Me3rijie TYJIENUTIH Typliep SAeTTe KapThUlal jkaTaraH HEMece
JKapTelalh Tik cabak Tysemi. OneTTe MyHAAl ©CIMIOIKTepAe TYJIOEHTIH epKeHaep
ryJiaeMenTiHAepre Kaparanaa 0acbIM Keneal, sSsFHU OJlap JKaHaMa ©pKEHAEPIHIH sIPOBO-KbICKBI
TUIIIMEH epekiueneneni. byran nmonynsauusinarsl epre MceTiH eciMAIKTep TOOBI — aiThIHOAC
oene (Trifolium aureum Poll.) xone xabaiivl 6ene (7rifolium arvense L.). An rubpunti Oenene
ryJineHyaeH 0acbim Oomaabl) Ke3neceni, MyHa OyTana ryJieMenTiH epKeHaep TyJnenTinaepre
KaparaHnga OaceiM Oomyanbl. KpICKbI Ke3eHIe TYIAeHTIH OpKeHAep Kypan KaJiaabl, COHABIKTAaH
KOKTeMJIE TepPe3NMOBKaZaH KeHiH ©CIMAIKTEp QJCIpeNn IUbIFaabl, Oasy KOKTeHIl jKoHEe Kell
MICETIH TOM OKijmepiMeH O1p Me3TLIae IyJaeli HeMece TINTI MeNTeCiH JKaMbUTFbIIaH TYCII
Kajanel. KpICKpI THIITI JaMyFa TOH ecimuikrep - akbac Oene (7rifolium repens L.), TikeHnl
neinad (Lofus corniculatus L) MBIKTBI KepTaraH PO3€TKa TY3€Al JKOHE KbICTHIH KOJAChI3
JKaFaaiibiHa Te31MALTIT skOoFapsl [3, 5-450 6.].

3eprrey HoTHXKECIHAE Oy TYKbIMAAC ©CIMAIKTEPIHIH TyJney Ke3eHACpIHIH Y3aKThIFbI
opTYypsi ekeHmiri aHbIKTanabl. JKacanmraH kecteneH kepreHael, [abaceae TyKbpIMmacblHA
JKATaThIH ©CIMIIKTEP/IiH 0aChIM KOTIIILIIT Ka3/bIH €H bICTBIK aijIapbIHIA TYJASHAl: MayChIMaa
— 51 1yp, mingene — 50 typ. Mamsipaa 18 Typ, Tambeizna — 15 Typ rynaeiini. CoHbIMeH Karap
6ene (Trifolium) >xone menuan (Lofus) TypICTapbIHBIH 2 TYpl KbIPKYHEK aiblHAA TYJIAeHmi
(1-xecTe).

Kecre 1. bypiiak TykbiMaac eciMaikTepAiH ryiaeny mepsimi (Fabaceae)

©

= = o 2 2

Tyngeny mepsimi % é Bl 2| 7

S| | 8| 2| =

3 o

1 2 3 4 5 6

Ascrpanusnsik akracna (Astragalus austriacus Jack.) - + | + - -
Keipameikte! akracna (Astragalus sulcatus L.) - + | + - -
Hanusieik akracna (Astragalus danicus Retz.) + + + - -
Hoxar tacmacsl (4stragalus cicer L.) - + | + - -
Axmaraii tacna (Astragalus arenarius L.) - + + - -
Kerepinki akracna (Astragalus adsurgens Pall.) - + + - -
Myiiizai akracna (Astragalus corniculatus L) - + + - -
YKueipxemic akracna (Astragalus contortuplicatus M Bieb.) - - + - -
Tap myHizai akracna (Astragalus stenoceras C.A. Mey.) + | + - - _
Ocmnapuer akracna (4Astragalus onobrychis L.) - + | + - -
Typmi-rycti kostuOeae (Coronilla varia L) - + + + -
Ericrik acOypuarst (Pisum arvense L..) - + + - -
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1— KecTeHIH KaJIFachl

1 2

+ |
(o
o

Tykri cusipskonpiuka (Vicia villosa Roth.) -

Kopa cubipsxonpimka (Vicia sepium L.)

Opman cusipxkospiika (Vicia sylvatica L.) -

Trimkan cubipskonpiinka (Vicia cracca 1)

bip ryani cusipakonpiuka (Vicia monanthos (L.) Desf)) +
Ericrik cupipsxonsiika (Vicia sativa L)) +

Kpipnst cusipskonpimka (Vicia costata Ledeb.) -

JKininike sxampipaktsl cubipskoHsika (Vicia tenuifolia Roth.) -

AK tyiie:koHpiuka (Melilotus albus (L). Medik.) -

]|+
]
]

Hopinik Tyticxkonsika (Melilotus officinalis (L.) Pall.)

Aram xaparas (Caragana arborescens Lam.) +
byra xaparan (Caragana frutex (L.) C. Koch.) +

e R e e e S o ) B ) (o

I'ubpuari 6exae (Trifolium hybridum L.) -

Anreiabac 6eae (Trifolium aureum Poll.) -

Kpizeinbac 6ene (Trifolium pratense 1..)

becxxanepakrer 6eae (Trifolium lupinaster L.) -

Kabaiirl 6eae (Trifolium arvense L.) -

Kararan 6¢eae (Trifolium repens L.) +

I'venun tubiaTHIFB (Hedysarum gmelinii Ledeb.) -

Ak GepiOypmax (Lupinus albus 1.) -

||+ +]

Ken xanvipaxte Oepidypiuak (Lupinus polyphyllus Lindl ) -

Ko mimri sxonpiinka (Medicago sativa L) -

Topaet sxonpiuka (Medicago cancellata M. Bieb.) -

Capuibac xonbika (Medicago falcata L.)

Tikenai neiman (Lotus corniculatus L) +

Tap neiman (Lotus angustissimus L.)

Tykri kexipe (Oxytropis pilosa (L.) DC.) +

[limen 6oiinanackl (1rigonella foenum-graecum L.)

Opeic mwiniri (Chamaecytisus ruthenicus Fisch. ex Bess.) +

Kanan xpizeimvus (Glycyrrhiza glabra L.)

1
e e S N E E e e R e E A R Ea Ea

Opan musicel (Glycyrrhiza uralensis Fisch.) +
Kogimri akmus (Sophora alopecuroides L.) +

||+

Ynut repmoncuc (Thermopsis lanceolata R.Br.) -

Kogimri ypmebypak (Phaseolus vulgaris L.)

[+
J’_
]

barnak voxarteirsl (Lathyrus palustris L.)

_l’_
Kextem nokareirer (Lathyrus vernus (L.) Bernh.) +
bypmakryc Hokateik (Lathyrus pisiformis L.) +

Wicbypmak (Lathyrus odoratus L.) -

[+ ]+

TytinexTi HOKATHIK (Lathyrus tuberosus L.) -

Opman Hoxateirsl (Lathyrus silvestris L.) -

Ilanrein HOKATHIK (Lathyrus pratensis L.) -

Ericrik Hokareik (Lathyrus sativus L.) -

Kogimri acnapuer (Onobrychis viciifolia Scop.) +

Kywm scnapueti (Onobrychis. arenaria (Kit.) DC.) -

||+
1
1

]|+

Cibip scnapuerti (Onobrychis sibirica Turcz.) -

W
—
[
o
—
W
[\

Bapmsrrer: 18
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KecTefe MambIpfaH KbIpKyVeKKe AeiliH ryngenTiH Typnep kepceTinreH. bi3 5 ryngey
Ke3eHiH 6enin KepceTTiK: MambIp, MayCbIM, LWISAE, TaMbl3 YKoHE KbIPKYIEK.
KecTe HerisiHge ecimaiktepaiH, ryngey V3aKTbiFblH  GelHenelTiH - gnarpamma

KypacTblpbligbl (1-CypeT).

m Mamblp
m MaycbiM
m Uinge
m TambI3

m KbipKyiiek

CypeT 1 Fabaceae TYKbIMaCbIHa »aTaTbiH 6CIMAIKTEPAIH M'YAeHY Y3aKTbIfbl

EH, y3aK ryngey maycbIM-winge apanbiFbiHga 6arikangsl - 51 Typ (eCiMAiKTepPAiH Xannbl
CaHbIHbIH, 38%). MaycbIM-TambI3 apa/iblfblHAa MblHaAal ecimgikTep ryngedgi: Typni-TycTi
KosiH6efe (Coronilla varia L), XiHiLIKe XanblpakTbl CUbIPXXOHbIWKa (Vicia tenuifolia Roth.),
[opinik TyinexoHplwka (Melilotus officinalis (L.) Pall.), Kbi3bin6ac 6eae (Trifolium pratense
L.), xabaiibl 6epe (Trifolium arvense L.), »aTafaH Gefe (Trifolium repens L.), capbl6ac
XOHpILWKA Medicago falcata L.), TikeHai nbiwaH (Lotus corniculatus L.), TYMHEKTI HOKATbIK
(Lathyrus tuberosus L.), nicoypwak (Lathyrus odoratus L.) (2-cypeT) [2, 3, 30-35 6.].

EH KbICKa rynaey KeseHi Mamblp aribiHAa 6avikanibl - 6apnbiFbl 18 Typ (ecimaikrepaiH
Xannbl CaHblHbIH, 13%). OnapablH, KaTapbiHAA: OnapAblH, IWiHAe: JaHMAMBIK akracna
(Astragalus danicus Retz.), Tap my#ni3gi aktacna (Astragaluss stenoceras C.A. Mey.), kKopa
cublpXkoHblwka ((Vicia sepium L.), 6ip ryngi cubipxoHbiwka (Vicia monanthos (L.) Desf.),
ericTik cublp>koHbllka (Vicia sativa L.), afaw KaparaH (Caragana arborescens Lam.), 6yTa
kaparaH (Caragana frutex (L.) C. Koch.), kbi3bin6ac 6ege (Trifolium pratense L.), »xatafaH 6ese
(Trifolium repens L.), TikeHai nbiwaH (Lotus corniculatus L.), TykTi Kekipe (Oxytropis pilosa
(L.) DC.), opblic winiri (Chamaecytisus ruthenicus Fisch. ex Bess.), opan musicel (Glycyrrhiza
uralensis Fisch.), kagimri akmust (Sophora alopecuroides L.), 6atnak HokaTblfbl (Lathyrus
palustris L.), kektem Hokatblfbl ((Lathyrus vernus (L.) Bernh.), 6ypliakTyc HokaTblk (Lathyrus
pisiformis L.), kagimri acnapuet (Onobrychis viciifolia Scop.) [2, 3, 30-35 6.].
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Cypet 2. Capblbac XOoHplwka (Medicagofalcata L.)
MamnoT ayfaHbl, bocTaHablK ayblbl

Tambi3 avibiHaa ga 15 Typ (TypnepaiH >kannbl caHbiHbIH, 11%) ryngeigi. OnapablH
KaTapblHa: MyHZai ecimiikTep »atagbl: TYpAi-TyCcTi KosiH6ege (Coronilla varia L.), XiHilKe
XanblpakTbl CUbIPXOHbIWKa (Vicia tenuifolia Roth.), gapinik TylhexoHblwka (Melilotus
officinalis (L.) Pall.), antbiH 6ege (Trifolium aureum Poll.), kbi3bli6ac 6ege (Trifoliumpratense
L.), xabaibl Gefe (Trifolium arvense L.), >xatafaH Gege (Trifolium repens L.), kagimri
XOHpILWKA (Medicago sativa L.), Top/ibl XOHpIWKa (Medicago cancellata M.Bieb.), capbibac
XOHbIWKA (Medicagofalcata L.), TikeHAi nblwaH (Lotus corniculatus L.), kagiMri ypmebypLuak
(Phaseolus vulgaris L.), nicoypwak (Lathyrus odoratus L.), TYWHeKTi HOKaTblK (Lathyrus
tuberosus L.), opmaH HoKaTbIfbl (Lathyrus silvestris L.) [2, 3, 30-35 6.].

KblpkyliekTe Hebapi 2 Typ (1%) ryngeyai askraigbl, onap - abaibl 6ege (Trifolium
arvense L.) >xaHe TikeHAI MblwaH (Lotus corniculatus L.).

KopbITbIHAbI

ContycTik KasakctaH 00/bICbIHAA XXYPri3inreH 3epTTeysniep HaTwkeciHae Fabaceae
TYKbIMJACbIHA XaTaTblH 6CIMAIKTEPAIH ryngey KeseHgepi aikbiHAanAbl. 3epTTey 6apbiCbiHAA
aHbIKTa/IFaH4an, eciMAIKTEpAIH KeKTeyaeH ryngeyre feiiHri opTawa keseHi 40-70 KyH
apasiblFbiHAa 60/1bIN, opTawa MaHi 56 + 1,5 KyHAi Kypaibl.

Aya paiibl (hakTopnapbl ryngey KapkblHblHa aiTapnblkTail acep etefi: OynTTbl api
YXaHObIP/bl XaFfainga ryngey 6asynanifbl, an Kyprak api Xblibl KyHAEpi Xbingamaanabl. Ker
NiCETIH TYpNepAiH ryngeyi eprte niceTiH Typnepre kaparaHaa XWHaKbl api GipKenki eTeTiHi
Gankangbl. CoHbIMEH KaTap ryngey Y3aKTblfFbl MY/IWOFbIPbIHBIH, KYPbIIbIMbIHA, KeneMiHe,
PO3eTKaHblH, [aMyblHa >kaHe ©CIMAIKTIH MOpPMONOruanblK epekLlenikTepiHe Tikenein
6alinaHbICTbl eKeHAIrT AanenaeHAai.

deHonoruanblk Aepektep 60ibIHLLIA, Fabaceae TyKbiMAac ecimaikTepiHiH 6acbiM 6eniri
MaycbIM-LUinge ainnapbiHaa ryngeingi. Maycoivga - 51 Typ, wingege - 50 Typ ryngen, 6yn
Ke3seH annbl TyprepaiH 38%-bIH Kypariabl. Mambipga 18 Typ (13%), Tambizga 15 Typ (11%),
an KbIpKyinekTe Tek 2 Typ (1%) ryngenTiHi aHbiKTanapbl.

Byplwak fakblngapblHblH, TYN4eHY epeKLlenikTepiH KOpbITbIHAbIIAA Kene, Keneci
TYKbIpbIMAAP >Kacayfa 06onadbl: MaMblp MeH MayCbIM apa/iblFblHAa opTa ecenrneH 7 Typi
ryngengi (12,3%). MaycbIMHaH Lwingere AeiliH opTa ecenneH 25 Typ ryngengi (43,9%),
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IIJIIEICH TaMbI3Fa IeHiH OpTa eCcenmeH 5 TYP rynneini (8,8%) jxoHe KpIpKyiiekke neii 2 Typ
rynneitni (3,5%). Jlemek, ryiaaeyniH Herisri IObIHbI JKa3[OblH €H BICTHIK aiapblHa COHKec
KeJei.

Kanmer anranma, 3eptrey HoTHkenepi Fabaceae TYKbIMIAC ©CIMIOIKTEPIHIH TyJAEY
IMHAMUKACHI SKOJIOTUSIIBIK (DakTopiiapra, MOPQOJOTHUIBIK €PeKILISNIKTEpIHe JKOHE TYPIIK
afibIpMaIIbUIBIKTAPBIHA TOYENl €KeHIH KepceTTi. EpTe miceTiH Typnep amerTe KbIcKa api Oip
ME3ruIIe TyJaece, Kell MceTiHAep Yy3aKk opi Olpkenki TYyJIAeyMeH CHIaTTaianbl. by
epeKIIeKTEP/Il eCKepy arpoOHOJIOTHSIIIBIK 3ePTTEYJIEp/e, Ml a3bIKThIK JAKbUIIAPIbI TAHIAY
MEH eric aifHaJIBIMBIH JKOCTIapJiayaa, COHal-aK TaOuFu MaOBIHABIKTAP MEH YKaibUIbIMIAP b
TUIM/I NTafiiaTaly1a MaHbI3AbI OOJBIN TaObLIAIbI.
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CEPOTOIIOJIEBHUK KOCTPOBO-JIAHJIBIIIEBBII
(POPULUS CANESCENS, BROMOPSIS INERMIS, CONVALLARIA MAJALIS)
KAK OJIMH U3 YHUKAJIbBHBIX ®UTOHEHO30B 3AKA3HUKA «/I[YBPABA»
Opaosa MLAT*
"I'KIT na IIXB «'umnasus scmemuyeckozo nanpaenenusy, Ypansck, Kasaxcman
*Asmop ons koppecnondenyuu: anisaorlova@mail.ru

AHHOTAHSA

B pgamHOl crarbe TPEACTABICHBI  PE3yIbTATHl  HMCCICTOBAHUS  PACTUTEILHOTO  COOOIECTBA
CCPOTOMNOJICBHAKA KOCTPOBO-TAH/BINICBOTO HA TEPPUTOpWH 3akaszHuka «JlyOpasa» (Populus canescens,
Bromopsis inermis, Convallaria majalis). Ama omucanus (uroueHo3a ObUIA HM3YUCHA C€TO BCPTHKAIBHAS
CTPYKTYpa, BHAOBOC PAa3HOOOpA3WE, BBHIIONHEH AHAIN3 CHCTEMATHYCCKHX TPYINL >KHU3HEHHBIX (hopwm,
JKOJIOTHHECKHX TPYIII IO OTHOIICHHUIO K BJAre, a TAKKEe aHAMN3 (PUTOLECHOTHICCKUX TPYIIT U TeOTrpauiecKkoro
mpoucXoacHUA. B mpomecce mccnenosanusa ObLI0 OOHAPYKCHO 7 BHIOB PCIKHX PACTCHHH, 3 M3 KOTOPBIX
3aHeceHsl B KpacHyro kaury Kaszaxcrana.
Pesynbprarsl HCCIECAOBAHUS MOTYT HCIIONB30BATHCS AL JANBHCHINETO H3YUCHHS CEPOTOIOJICBBIX COOOMIECTB
3aKkazHuKa «/lyOpaBay, Takke, B 00Pa30BATEIBHBIX IEJLIX U IPH Pa3pabOTKE MPUPOJIOOXPAHHBIX MEPOTIPHATHIH.

KioueBbie cJi0Ba: CEpOTONOJCBHHK KOCTPOBO-JTAHABIMCBHIA, CHCTEMAaTHUYCCKUH aHAMM3, 3KOJOTO-
OroMOP(OTIOTHICCKHH aHATH3, (PHTOUCHOTHYCCKAH aHATH3, (DIOPHUCTHUCCKHC apeatbl.

KYJIT'TH TEPEK — KOCTP — CAPBIT'YJI KAYBIMJACTBITbI
(POPULUS CANESCENS, BROMOPSIS INERMIS, CONVALLARIA MAJALIS)
«1YBPABA» KOPBITBIHBIH O3IH/IK EPEKIIE ®UTOIEHO3bI PETIH/E
Opaosa MLAT*

I* « Dememuransix 6assimmazer cumnazuscey IIDKK MKK, Opan, Kazaxceman
“Xam-xabap ywin asmop: anisaorlova@mail.ru

Angarma

by makamazga «/lyOpaBa» MEMIICKETTIK TAOUFH KOPBIFBI Ay MAFBIHIAFBI KYJITIH TEPEK — KOCTP — CaphITyIl
eciMmikrep KaysIMAAcTIFRIHBIH (Populus canescens, Bromopsis inermis, Convallaria majalis) 3eprrey
HOTIDKEJIEP] YCHIHBUFAH. (DUTOIIEHO3 CHIATTAY MAKCATBHIHAA OHBIH TiK KYPBUIBIMBI MCH TYPJIK alIyaHIbIFbI
3epTTeAmi, KYHETmik TomTap, TIpmrmik (opMamapsl, BUFa/FAa OCHIMIIMITIHC Kapad 3KOJIOTHSIIBIK TOITAp,
(PUTOLICHO3ABIK TOTAP KIHE TCOTPaHAIBIK MBIFY TETi OOMBIHINA TATAAY KYPTi3LIAL. 3epTTeY OaphICHIHAA CHPECK
KC3ICCCTIH OCIMIIKTCPAIH 7 TYpi aHBIKTAIAbL, omapaslH ymeyi KasakcrawusH Ke3buT KiTaOBIHA CHTi31ITCH.
3eprrey HoTWKENepiH «/lyOpaBa» KOPBIFBIHBIH CCPOTOHHHIIK KAayBIMIACTBHIKTAPBIH OJAH Opi 3€pPTTCY VIIIH,
COHTAi-aK Oi1iM OCpy MAKCATHIHIA YKOHE KOPIIAFaH OPTAHBI KOPFAY MIAPATIAPHIH d3ipJcyae mainaaanyFa 00aaIsL.

Kinr ce3mep: KyariH Tepek KaybIMIACTHIFRL, )KYHCIIK TalIaay, IKOIOTHAIBIK-OHOMOP(OIOTHAIBIK TAIAAY,
(PUTOLCHO3ABIK TaNAAy, (DIOPUCTHKABIK AaHMAKTAp.
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THE GREY POPLAR — BROME - LILY-OF-THE-VALLEY COMMUNITY
(POPULUS CANESCENS, BROMOPSIS INERMIS, CONVALLARIA MAJALIS)
AS A UNIQUE PHYTOSOCIOLOGICAL UNIT
OF THE «DUBRAVA» NATURE RESERVE
Orlova MLA.T
"Municipal public institution on the right of economic management « Gymnasium
of aesthetic direction» of the education department of Uralsk city,

Uralsk, Kazakhstan
*Corresponding author: anisaorlova@mail.ru

Abstract

This article presents the results of a study of the grey poplar — brome — lily-of-the-valley plant community
(Populus canescens, Bromopsis inermis, Convallaria majalis) within the territory of the “Dubrava” nature reserve.
To describe the flora of the phytocenosis, its vertical structure and species diversity were examined, along with an
analysis of taxonomic groups, life forms, ecological groups based on moisture preferences, phytocenotic groups,
and geographical origin. During the study, seven species of rare plants were identified, three of which are listed in
the Red Book of Kazakhstan. The results of the study can be used for further study of the serotonin communities
of the «Dubrava» nature reserve, as well as for educational purposes and in the development of environmental
protection measures.

Keywords: grey poplar plant community, taxonomic analysis, ecological and biomorphological analysis,
phytocenotic analysis, floristic regions.

Beeaenue

Teppuropus 3aka3auka «JlyOpasa», pacroloK€HHOTO Ha JJEBOM Oepery peku Ypa —3To
YHHUKAJIBHBIA TPUPONHBIA KOMIUIEKC, COXPAHEHHE KOTOPOrO SIBJSIETCS IUIsI HAC ONHOH u3
NPUOPUTETHBIX 3a7ad. 3aKa3HUK CO3/1aH C LEJbI0 COXPaHEHHUs AyOpaBbl C TOMJIECKOM M3
JeWMHBl Ui WX JanbHeimero wu3ydeHuss W passeneHus. Kpome Toro, Omaromaps
ONaronpUsATHBIM SKOJIOTHYECKUM YCIIOBHUSIM TOMMBI, 31€Ch COXPAHMJIUCh MHOTHE APYTUE, HE
MeHee [IEHHbIe BUJIbI, 00pa3yrolIe YHUKAJIbHbIC paCTUTENbHBIE coodmnecTna [1].

Brnepsrie Ha TeppuTopun 3aka3Huka «JlyOpaBa» ObUIN BBISBJICHBI paHee HE N3YUYECHHbBIE
CEepOTOIOJIEBbIE COOOIIECTBA, a TAKXKE YCTAHOBIIEHBI YCIOBUS UX NPOU3PACTAHMUS.

OnanM u3 Hamboyiee pacHpOCTPaHEHHBIX (HUTOIICHO30B JIeBOOEpeXbsi peku Ypal
SBIISIETCS CEPOTOINOJIEBHUK KOCTPOBO-JAHABIIEBBIN (Populus canescens, Bromopsis inermis,
Convallaria majalis). B npeBecHOM sipyce 3TOro cooOIecTBa BCTpeYaeTcss ONHO U3
YHHUKAJIBHBIX M peakux pacteHuit PecriyOnmuku Kazaxcran — tonons ceperowuii (Populus *
canescens (Aiton) Sm.), ABISIOIINNACS €CTECTBEHHBIM ruOpuaoM Tomnosist Oenoro (Populus alba
L., 1753) u ocunsl oObikHOBeHHOH (Populus tremula L., 1753) [2].

Llenpt0 HACTOSIIIErO HCCIENOBAHUS SIBJISICTCSl aHAIN3 (PIOPUCTHUECKOTO COCTaBa
CEpOTOIOJIEBHUKA KOCTPOBO-JIAHMBIIIEBOTO Ha JieBOOepekbe p. VYpals, BBIIBICHHE
JOMHHAHTHBIX U COMMYTCTBYIOIIUX BUIOB, & TAKXKE OLIEHKA CTPYKTYPBI PACTUTEILHOTO IIOKPOBA
B KOHTEKCT€ TPUPONOOXPAHHOH 3HAYMMOCTH 3aKa3HUKA. 3ajadd  HCCIIEIOBAHUS
COOTBETCTBEHHO:

1 — onucath GIOPUCTHUECKUI COCTAB UCCIENYEMOr0 COOOIECTBa;

2 — IpOBECTH aHAIN3 TAKCOHOMUYECKOM M 3KOJOTMYECKOH CTPYKTYPbhl H3y4aeMOro
¢urorenosa.

Marepuajabl 1 MeTOAbI

B 2024-2025 rr. Ha TeppuTopuHu 3aKkazHuka «/lyOpasay ObUIO MPOBEAECHO UCCIEAOBAHUE

(hJIOpBI OOHOTO U3 YHUKATBHBIX CEPOTOMNOJIEBBIX coolinecTs. Pabora ocymecteisiiace B hopme
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MapLUPYTHbIX re0b0TaHUYeCKMX MCCNeA0BaHWin C 3aKnagblBaHWeM TpeX NPOBHbLIX NIOLaAoK
nnowaabto no 400 m2(20*20 m) (pucyHok 1) [3, 4].

PucyHok 1 Populus canescens, Bromopsis inermis, Convallaria majalis

OnwvcaHve dopucTnyeckoro coctasa Populus canescens, Bromopsis inermis,
Convallaria majalis Bknto4ano B cebs M3yyeHUe ero BepTUKaSbHOW CTPYKTYpbl, BUAOBOIO
pasHoobpasus [5].

Bbll  npoBefeH TaKCOHOMWYECKUA W 3KOMOTMYECKUIA  aHan3bl  UCCNeLyemoro
pacTUTENbHOTO COO6LLECTBA, BKIHOYalOLLMe OLEHKY BWAOBOIO COCTaBa, CUCTEMATUYeCKUX
eVNHULL, YXMU3HEHHBIX (JOPM, 3KOMOrMYECKMUX TPy, reorpamyeckoro MpPOUCXOXAEHUS W
(huToLeHOTUYeCKNX rpynn [6].

Mpy cucTemMaTUYecKOM aHanm3e BUAbl PacTeHWUA OblIn pacnpefesieHbl Mo pofam K
cemeiCcTBaM, 4TO MO3BOMWIO CLeNaTb BbIBOAbl O CUCTEMATUYECKOM COCTaBe yyacTka W
Ka>K[0ro ero sipyca - KO/IM4YeCTBO CEMENCTB, POLOB W BUOB.

[nsa nposefeHMs aHasM3a UCMo/b30BINCL OMNpeseninTenb BUA0BOr0 COCTaBa [epeBbeB
N KycTapHukoB B.B. WBaHOBa ¥ matepuanbl no (iope M pactutesibHOCTU CeBepHOro
Mpukacnus, «®nopa CCCP» (5 Tom) n «Pnopa KasaxcraHa» (3 Tom) n gp. [7-11].

B pamkax uccnefosaHuns 6bl1 NpoBeeH 3KON0ro-6MoMopQONIOrMyeckunii aHanms, B Xoae
KOTOPOro NS KaxAoro BuAa onpefensnacb ero u3HeHHas opma (6uomopda) no
Knaccudmkauum, paspadboTtaHHon U.I. CepebpsikoBbiM (1962, 1964) [12].

Mpy  3KONOrMYEeCKOM aHa/sm3e pacTeHW MO OTHOLUEHMIO K BOAHOMY PEXUMY
MCMoMb30Basacb Knaccumkauus, paspabotaHHas AaTCKMM 3Konorom 3. BapmuHrom (1901)
[13].

[na (PUTOLEHOTMYECKOrO aHain3a Ha KaX[OM Y4yacTKe MPOBOAM/IOCL pacnpepeneHune
BMJOB MO LIEHOTMYECKMM 3/1IeMeHTaM, a Aasiee No COOTBETCTBYHOLUMM LIeHOTUYECKUM rpynnam
[14, 15].

AHafM3  reorpayMyeckoro MpPOUCXOXAEHUA  BWAOB  MPOBOAWICA Ha  OCHOBE
Knaccuukaummn apeanos, paspaboTtaHHon AJ1. TaxTampkaHom (1970) [16, 17].

PesynbTaTbl 1 06CYyX/aeHWe

Cuctematuyecknii aHanmM3 (IOPUCTUYHECKOrO0 COCTaBa MCCNefyemoro coobLyectsa
nokasan, 4yto Populus canescens, Bromopsis inermi, Convallaria majalis coctout 13 35 B1goB
COCYAMUCTbIX pacTeHWUIA, OTHOCALLMXCA K 25 cemeiicTBam 1 33 pogam (Tabnuua 1).
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Tabmuua 1. @nopuctudeckuii coctas Populus canescens, Bromopsis inermi,
Convallaria majalis
®uroneHo- JKoJ10rN- .
. TI'eorpapuyeckmnii
Ne CemeiicTBO Pox Bun THYECKAST qecKast
3JIEMEHT
rpynma rpynma
JpeBecHbIii Apyc
1 | Aceraceae Acer Acer negundo L.| Jlecuon Mesodur CeBepo?MepH-
KaHCKUH
. Fraxinus .
2 Oleaceae Fraxinus americana L. Kyastypa Mesogur Kanaackuit
Populus x
3 Salicaceae Populus canescens Jlecnoit Mesodur EBponenickuii
(Aiton) Sm
4 | Salicaceae Populus Populus alba L. | JlecHon Mesodur SIEEEH%MHOMOP_
5 Fagaceae Quercus Quercus robur Jlecnoit Mesoxkcepodur EBpOHeHCKmE
L. HEMOPAJIbHBIH
6 Ulmaceae Ulmus Ulmus laevis JlecHou Mesodur EBpOHeHCKmE
Pall. HEMOPAJIbHBIN
KycrapunkoBslii sipyc
Chamaecytisus
7 Fabaceae Chamaecytisus | ruthenicus Jlecocrennolt |Me3sokcepodur| IloHTHHUCCKMIHA
Fisch. ex Wol.
Euonymus BocTto41noespo-
8 Celastraceae | Fuonymus Verrucosus Jlecnoit Mesodur CTO'HOCED
neiicKui
Scop.
9 Caprifoliaceae| Lonicera Lomcgm Jlecnoit Mesodur EBpagHaTCKvH "
tatarica L. OGopeanbHbIH
Rosa N .
10 | Rosaceae Rosa . Jlecnoit Mesodur Espasuarckuit
cinnamomea L.
11 | Rhamnaceae Rhamnus Rhamnys Jlecnoit Mesoxkcepodur| Eppasmarckuit
cathartica L.
TpaBsHHUCTBI ApyC
12 | Asteraceae Achillea Aghilleq CremHoM Mesoxkcepodur| Eppasmarckuit
millefolium L.
Achillea
ptarmicifolia
13 | Asteraceae Achillea (Willd.) JIyrosoit Mesodur Espasuarckuit
Rupr. ex
Heimerl
) EBponeicko-
14 | Apiaceae Angelica Angelica Jlyrosonecuoii|Mesorurpodur| 3amagHOa3MaT-
sylvestris L. .
CKHH
15 |Aristolochiaceae| Aristolochia Arzstolgghza Jlecnoit Mesodur EBpOHeHCKmE
clematitis L. HCMOPAJIbHBIH
16 | Asteraceae Artemisia Artemz;za Jlyrooxecuoii| Mesodur I'onapkrryeckuit
vulgaris L.
Bromopsis
. riparia JIyrosocren- N
17 | Poaceae Bromopsis (Rehmann) Hoit Mesorurpodur | Epomneiickuit
Holub
18 |Campanulaceae | Campanula Campanula Jlecnoit Mesoxkcepodur| Eppasmarckuit

bononiensis L.




M. Ko3bi0aes ateingarel CKY Xa6apumbics /

46 Bectanuk CKY umenu M. Ko3bi6aesa. Ne 3 (67). 2025
19 |Convallariaceae| Convallaria Coz?vqllarza JlecoctenHoit Mesodur CeBepoaM%pHKaH-
majalis L. CKHH
20 | Asteraceae Cichorium S@lgz}ll)igzm JlyrosomecHot | Me3okcepodur| Tomapkrmaeckuit
Chaiturus
) ) marrubiastrum . .
21 | Lamiaceae Chaiturus (L) Ehrh. ex Copuerit  (Me3orurpodur| IloHTHUCCKUH
Rchb.
22 | Liliaceae Fritillaria Fl’lflllal’l.a HerBOS ren- Turpodur EBponenckuii
meleagris L. HOU
23 | Cannabaceae | Humulus Humulus Jlecnoti  |Mesorurpodur| I'omapkruueckuit
lupulus L.
Lactuca JpesHecpe -
24 | Asteraceae Lactuca tatarica (L.) Cremuot  |Me3sokcepodur pean
3eMHOMOPCKHH
C.A. Mey.
Lythrum . CapMaTCKOTIOHTH-
25 | Lythraceae Lythrum virgatum I. JIyrosout Turpodur weCKHi
Malva
26 | Malvaceae Malva thuringiaca Cremuost  |Mesokcepour| IlorTHUCCKHH
(L.) Vis.
27 | Poaceae Melica Melica nutans L. Jlecrott  |Mesorurpodur Eppasuarciuit
Pteridium oD HDCIHO-
28 |Dennstaedtiaceae| Pteridium aquilinum Jlecnoti  |Me3oxkcepodur PHpert
HAJTBHBIN
(L.) Kuhn
29 |Plantaginaceae | Plantago Plaﬁtago JIyrosont Meszodur EBpasuarckuit
major L.
30 |Caryophyllaceae| Silene Silene nutans L. | Jlecocremnott | Mesodur Eppasuarciuit
Silaum silaus
31 | Apiaceae Silaum (L.) Schinz & |JIyroBonecnoit| Meszodur EBpasuarckuit
Thell.
Tragopogon
dubius ssp. . .
32 | Asteraceae Tragopogon Major (Jacq.) JlecocrenHolt |Mesokcepodur| TloHTHUECKHH
Vollm.
33 | Fabaceae Trifolium Trijolium JIyrosoit Mesodur EBpagHaTCKIEH
repens L. OopeanbHbIi
34 | Violaceae Viola Viola canina L. CremHOH Mesodur Esponeiiciui

B npeBecHOM sipyce cepoOTOIONIEBHHKA KOCTPOBO-JaHAbIeBOro (Populus canescens,
Bromopsis inermis, Convallaria majalis) ormedensr tonons (Populus alba L., Populus %
canescens (Aiton) Sm), sceun (Fraxinus americana L.), B3 (Ulmus laevis Pall.), xnen (Acer
negundo L.) v ny0 (Quercus robur L.). Bunel npeBecHOro sipyca mpeacTaBieHbl CeMEHCTBAMU
Salicaceae (1 pon, 2 Buna), Aceraceae, Oleaceae, Fagaceae n Ulmaceae (o 1 pony u 1 Buny).

B xycrapuukoBom sipyce — pakutHuk (Chamaecytisus ruthenicus Fisch. ex Wol.),
Oepeckner (Euonymus verrucosus Scop.), xumonocts (Lonicera tatarica L.), kpyumnHa
(Rhamnus cathartica L.), munosauk (Rosa cinnamomea L.). JlaHHBIE BUIBI OTHOCSTCSI K
cemerictam  Fabaceae, Celastraceae, Caprifoliaceae, = Rosaceae,  Rhamnaceae
COOTBETCTBEHHO.

B TpaBsHuCTOM sipyce oOTMedeHbl AyAHUK (Angelica sylvestris L.), KupkazoH
(Aristolochia clematitis L.), xoctpeu (Bromopsis riparia (Rehmann) Holub), xoa0KOIBUUK
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(Campanula bononiensis L.), merunkoxsoct (Chaiturus marrubiastrum (L.) Ehrh. ex Rchb.),
psi6umk (Fritillaria meleagris L.), xmens (Humulus lupulus L.), nepbennux (Lythrum virgatum
L.), xarema (Malva thuringiaca (L.) Vis.), cmoneska (Silene nutans 1.), xnesep (1rifolium
repens L.) n np. Hambonpimee 4mcio BUAOB AAHHOTO sipyca IPHHAIIEKAT CEMEHUCTBY
Asteraceae (6 ponos 7 BUIOB), ceMelcTBa Apiaceae n Poaceae npencTaBisiioT 1o 2 poaa u 2
Buga kaxaeie. CemeiictBa Aristolochiaceae, Campanulaceae, Convallariaceae, Lamiaceae,
Liliaceae, Cannabaceae, Lythraceae, Malvaceae, Dennstaedtiaceae, Plantaginaceae,
Caryophyllaceae, Fabaceae, Violaceae npencraBneHbl eIMHAYHBIMHI BUIAMU.

Taxoke ObUIO BBIIBICHO, 4TO BUAbl Quercus robur L., Fuonymus verrucosus Scop.,
Convallaria majalis L. 3anecens! B KpacHyto kaury Kazaxcrana (Il kareropus). B 3enenyro
kHury 3anagHo-Kasaxcranckodn obmactu 3aHeceHwl Pteridium aquilinum (L) Kubhn,
Campanula bononiensis L., Fritillaria meleagris L., Viola canina L.

JxoJjioro-ouomopdonornuecknii anaamz. Cpenn 4 Oumomopdonoruueckux Gopm
HanOospIlee BHIOBOE pasHooOpasme oTMedeHo y TpaB (23 Buma, 67,6%). JlepeBbs
npexncrasienbl 6 Bunamu (17,6%), xycrapauku — 5 sunamu (14,7%), monyKyCTapHUKOBBIN
SPYC OTCYTCTBYET.

AHanu3 3KOJIOTHYECKUX TPYII MOKa3al mpeodnamaHue Me30(pUToB B HCCIETyEeMOM
coodrrecTBe, 4To 00YCIOBICHO CieUU(UIECKIMHA MUKPOKJIMMATHYECKIMH YCJIOBUSIMH TIOHMBI
(Tabmwuia 2).

Tabnuua 2. DKOJOTHUYECKUI aHaIN3

Haspanue rpynmnbi Yucno Hpouent (%)
Mesodur 17 48.6
Meso-kcepodur 10 28.6
Me3so-rurpodur 5 143
l'urpodur 3 8,6

Cpenu »KoONMOrMYeCKMX TIpPymn HauOoibliee BUAOBOE Pa3HOOOpa3we OTMEYEHO Y
me3opurtos (17 Bunos, 48,6%), nanee ciaenyrot me3o-kcepodursr (10 Bunos, 28,6%), Me30-
rurpodursl (5 Bunos, 14,3%) u rurpodurs! (3 Buza, 8,6%).

DUTOLEHOTHYECCKHI AHAJIN3 OTPAXKAET NMPUCYTCTBUE 8 LIEHOTUYECKUX DJIEMEHTOB U O

HEHOTUYCCKUX T'PYIIIL. HaI/I6OJ'IbH_Iee KOJIMYCCTBO BUAOB YyHaCTKa OTHOCATCH K JICCHOMY THITY
(Tabmmia 3).

Tabnuua 3. DUTOLEHOTUYECKUI aHAJIN3

Ne Haspanue rpynnel, 3j1eMeHTa Yucno Hpouent (%)

JlecHoii: 18 53

1 JlecHot 14 41,2

JIyroeo-aecHOMU 4 11,8

CrenHoii: 6 17,7

2 CrenHoit 4 11,8
JIyroso-cremHoM 2 5.9

3 JlecocTenHoii 4 11,8

4 Jlyrogoii 4 11,8
5 Copubiii | 2,9
6 KyabTypa 1 2.9
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Haubonbmee BumoBoe pasHooOpasue Cpead LEHOTUYECKUX TPYII TPEACTaBICHO
necHbIMH BUAaMu — 53%, crenHbix — 17,7%, necocrenubix u ayroebix mo 11,8%, mo 1 Buny
MPUXOJUTCS Ha COPHBIX U KYNbTYpPY — 2,9% Ha Kaxkablil.

I'eorpajguuecknii aHANM3 HCCIEOYEMOro COOOINECTBA BBIBUI O THUIIOB apeaioB
(Tabmuia 4).

Tabnuua 4. @aopucTUYECKUE apeabl PACTeHUN

Ne Haszpanue apeana Konnyectso BugoB Ilpouent, %
1 IonapkTHyeckuii 14 40,63
€Bpa3UaTCKUN 11 32,35
TOJIAPKTUIECKUH 3 8,28
2 EBponeiicknii 13 38,24
€BPONEUCKUM 8 23,53
MMOHTHYECKUN 5 14,71
3 AMepHKAHCKHIT 3 8,28
CEBEPOAMEPUKAHCKUN 2 5,88
KaHaJICKUN 1 2,94
4 ApeBHecpeanzeMHOMOpPCKHIT 2 5,88
JPEBHECPEANIEMHOMOPCKUN 1 2,94
€BPONEHCKO-3aaIHOA3UATCKUN 1 2,94
5 CpeanszeMHOMOpCKHid 1 2,94
6 ILnropuperuoHaJb HbIii 1 2,94

[IpoBenéHHbI aHAMU3 TOKa3bIBAET, 4YTO OOJbINAs 4YacThb BHUAOB NPHUHAMIEKUT K
roJlapkTHYecKoMy Tumy apeana — 40,63%, Ha BTopoM MecTe — eBponeickuii Tum (38,24%), Ha

TpetbeM — amepukaHckuii (8,28%). JIlpeBHECpeIU3eMHOMOPCKUM, CPEeIu3eMHOMOPCKHUIA,
TUTFOPUPETUOHAJIBHBIN MPEACTABISIIOT HAUMEHBIIYIO YacThb.
3akaouenue

Taxkum obpaszom, ropuctudeckuii coctaB coodinecrBa Populus canescens, Bromopsis
inermi, Convallaria majalis cocrout u3 34 BHAOB pacTeHHi, OONbIIAst YaCTb U3 KOTOPBIX
MpeacTaBiIeHbl TpaBamu (23 Bua) ¢ npeodagaHueM BUIOB U3 ceMecTBa Asteraceae.

Cpenu Bcex BUIOB BBIAENAIOTCS 7 pEAKUX pacTeHUH, 3 U3 KOTOpbIX 3aHeceHbl B KpacHytro
Kaury Kazaxcrana u 4 Buja BKIIIOYSHBI B 3elieHY0 KHUTY 3anaaHo-KasaxcraHckoit obnacTu.

VYHHUKaIbHBIE MUKPOKJIMMATHYECKHE YCJIOBUSI MMOMMBI OOYCIOBHIM TpeoOsagaHue
me3oputoB  (48,6%) Hag  OCTANbHBIMU  OJKOJIOTMYECKMMH  rpynmamu.  JlecHas
¢duToneHOTHUECKasT Trpymnma oxBaTbiBaeT 53% BCEX BHIOB, a MO reorpapuuecKoMy
MPOMCXOXKICHUIO IOMHUHUPYET rojapkTudeckuii apean (40,63%).

[IpoBenenHoe uccnenoBaHUe B AajbHEWIIEM OyleT CIYKUTh OTIPABHOH TOYKOH IS
U3YUYEHHs] U PETYJIIPHOTO MOHUTOPHHIA CEPOTOIOJIEBBIX COOOIIECTB 3aka3Huka «JlyOpasay,
CHOCOOCTBYSI COXPAHEHHIO 3TOH NMPUPOTHON KEMUYKHHBI Y PaIbCKOTO Kpasl.
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NbIJIBIHA KAK NHANKATOP HOBBIX BEJIVIMT EPATUBHbBIX JIAHAIIIA®TOB
N ®AKTOPA NOJIEMOCTPECCA
Cadonos AWV
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AHHOTAITHSA

Z[aH AHATN3 KAYCCTBCHHBIX W KOJUYCCTBCHHBIX TMAJTHHOJOTHUCCKHUX XAPAKTCPUCTHK B YCJIOBHAX
AHTPOTIOTCHHO M3MCHEHHBIX TaHamagToB Jorbacca mo BuaaM-mHamKatopaMm: Erigeron canadensis L., Cirsium
arvense (L.) Scop., Grindelia squarrosa (Pursh.) Dunal u Achillea millefolium L. YcranoBneno, 4to B rpagucHTe
TOBBIMICHUA TPAHC(HOPMHUPYIOIICH HATPY3KH H3MCHSAIOTCSA TCOXHMHYCCKHC MOKA3ATCTH, 4 TAKKS B ACHCKTC
MY’KCKOTO TaMeTo()MTa MPOMCXOMIT CYIIECTBEHHBIC CTPYKTYPHO-(DYHKIHOHANBHBIC TIEPECTPOHKH, — 3TO
paccMaTpuBacTCs KaK HHIUKATOPHOE CBOWCTBO PACTCHUH M OTBETHAS PEAKII HA (PAKTOPHI HEO-CHEIUPIIESCKOTO
cTpecca, OOYCIOBICHHOTO BBICOKHM VPOBHEM MWIHTApW3anuu B JIOHCOKOM pErmoHE. BEICOKYIO
JHATHOCTHYCCKYI0 WH(OPMATHBHOCTh (DAKTOpA TOICMOCTPECCA HMCKIOT XAPAKTCPHCTHKH CKYJIBOTYPHl H
OPHAMCHTAIIUH MOBCPXHOCTH 3PCJIOTO MBIIBHCBOTO 3¢PHA, HHTCHCUBHOCTH OKPAIIUBAHUA U HCTOCTHOCTH SK3UHBIL.
BriOpaHHbIC BHABI PACTCHHH WMCIOT PpA3HBIC CTPATCTHH BBDKHBAHWA B HEONATONPHATHBIX YCIOBHAX
TCOXHMHYCCKOTO H TCO(M3HYCCKOTO KOHTPACTA: OT BBICOKOH OJKCINICPCHIMH, A0 IUIOTHOTO 3aJCPHCHHS
HAPYICHHOTO MOYBCHHOTO TOPH30HTA.

KmroueBnie ciaosa: JIoHOACC, SKONOTHUYCCKHH MOHHTOPHHT, (DHTOMHIWKAIMA, THLTGLA, MATHHOJIOTHI,
YPOBCHBb AHTPOTIOTCHHON HATPY3KH, MOJCMOCTPECC, OCIITHTCPATHBHBIH (DAKTOP.

TO3AH, ’KAHA BEJUIMT'EPATUBTI JJAHAIHNA®TTAPBI MEH NOJIEMOCTPECC
PAKTOPBIHBIH KOPCETKIIII PETIHAE
Cadonos A.N.V*
P« Jloneyx memnexemmix ynusepcumeniy OPMBBEBM, Jloneyx, Peceii
“Xam-xabap yuiin asmop: andrey_safonovi@mail.ru

Angarna

JIOHOACCTBIH aHTPOMOTCHIIK ©3repreH JTaHAmA(TTAaphl >KAaFIalbIHIA WHAMKATOP TypJsiepi OOWBIHIIA
CamaJIbIK JKOHC CAHIBIK MATHHOJIOTHSIBIK CHIATTAMAaNIapra Tamaay skacamael. Erigeron canadensis L., Cirsium
arvense (L.) Scop., Grindelia squarrosa (Pursh.) Dunal sxome Achillea millefolium L. Tpanrcdopmammsamsik
JKYKTEMEHIH ©CY TPAJNCHTIHAC TCOXHMILUIBIK KOPCETKIIITEp ©3TEpeTiHi, COHIAi-aK arajblk TraMeTo(ur
ACTEKTICIHAE €7eyl KYPbUIBIMABIK — ()YHKUHMOHANABIK KAaHTa KYpyJdap OPBIH AJNATHIHBI AHBIKTAIABI-OYTT
OCIMIIKTCPIIH WHAHKATOPJBIK KACHCTiI koHC JIOHCUK aiMAFBIHIAFRI MUJTATAPH3ALMIHBIH JKOFAphl JICHICHIHC
OaMITAHBICTH HCO-CIICIM(PHKANBIK CTPecC (DaKTOpIaphIHA >KAyanm PETiHAC KapacThIpeuiamel. [lomemocTpecc
(haKTOPBIHBIH JKOFAPHI THATHOCTHKAJIBIK AKMAPATTHUIBIFEI JKCTUITCH TO3aH AOHIHIH OCTKI KAOATHIHBIH MYCiHI MCH
OPHCKTCPiHIH CHIIATTAMAIAPHIHA, 005y KAPKBIHIBLIBIFBIHA )KOHS YK3HHAHBIH TYTACTHIFBIHA He. TaHTAIFaH 6CiMOiK
TYPJIEPiHiH TCOXHMHUSUIBIK JKOHE TeO(H3UKATIbIK KOHTPACTTHIH KOJANCHI3 XKaF TAiIapbIHIA eMip CYPYIIH >KOFaphl
JKCIUIEpeHIMAAAH Oacran, Oy3bUIFaH TONBIPAK TOPHU3OHTHIHBIH THIFBI3 HIOTYIHE ACHIH SPTYPI CTPATCTHSIIAPHI
AHBIKTAIIIBL.

Kiar cesaep: Jorbacc, 3KOIOTHAIBIK MOHHTOPHHT, (PHTOMHANKALNS, TO3AH, TAJTHHOJIOTHS, AHTPONIOTCHIIK
JKYKTEME JCHTCHI, TIOJICMOCTPECC, OCIUTHTEePaTHBTI (haKTop.
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POLLEN AS AN INDICATOR OF NEW BELLIGERATIVE LANDSCAPES
AND A FACTOR OF POLEMOSTRESS
Safonov Andrey!”
Donetsk State University, Donetsk, Russia
*Corresponding: andrey_safonovi@mail. ru

Abstract

The analysis of qualitative and quantitative palynological characteristics in the conditions of
anthropogenically changed landscapes of Donbass is given for the indicator species: Erigeron canadensis L.,
Cirsium arvense (L.) Scop., Grindelia squarrosa (Pursh.) Dunal and Achillea millefolium L. 1t is established that
in the gradient of increasing transforming load, geochemical indicators change, and in the aspect of male
gametophyte, significant structural and functional rearrangements occur — this is considered as an indicator
property of plants and a response to factors of neo-specific stress caused by the high level of militarization in the
Donetsk region. The characteristics of sculpture and ornamentation of the surface of a mature pollen grain, the
intensity of coloring and the integrity of the exine have high diagnostic information content of the polemostress
factor. The selected plant species have different survival strategies in unfavourable conditions of geochemical and
geophysical contrast: from high explerence to integumentary of the disturbed soil horizon.

Keywords: Donbass, ecological monitoring, phytoindication, pollen, palynology, level of anthropogenic
load, polemostress, belligerative factor.

Beenenue

IIbuiblia LIBETKOBBIX PACTEHUN pacCMAaTpPUBAETCS B DKOJOTMYECKHUX MpOrpaMMax Kak
NEePCIEKTUBHBIN 1 MH()OPMATUBHBIA OOBEKT IS peaTu3aiii HKOJIOTHIECKOTO MOHUTOPHHTA U
OMOTEeCTUPOBAHMS OKPY)KAIOLIEH Cpenbl B aHTPONOT€HHO HanpspkeHHbIX pernonax [1]. Ilpu
5TOM MHPOBOH ONBIT PabOTBHl € MaJHHOMAarepuasoM (IbUIbIEBBIME Tpodamu) obobmaer
TOKCHUKOJIOTHYECKHE, KJIMMaTHyeckue c¢epbl HCCIENOBaHUS, BOMPOCHl YCTOMYUBOCTU
NPUPOAHBIX CHCTEM U BO3MOXHOCTH pallMOHANbHOIO TOJb30BaHMs pecypcamu [2, 3]
AKTyaJIbHBIMHU SIBJIIIOTCS ACTHEKThl U3YUEHUS MbLIbLIEBBIX 3¢PEH U JJIs1 TOHELIKOro peruoxa [4],
YUUTBIBAsT ACHIPOJIOTHYECKHEe U (PUTOMHIMKALIMOHHBIE padoThI B LieioM [5, 6], a Takxke Ha
COTPSIKEHHBIX TEPPUTOPHSIX B MIPOMBILIIEHHO PA3BUTHIX peruoHax [7]. XoTs Kk CeropHsIHeMy
IHIO ¥ HAKOTLIEH TOCTATOYHBIA OMBIT B PEATH3ALMH ITOJTHOMACIITAOHBIX (PUTOIKOIOTHUECKUX
skcnepTn3 [8], HO obocTpsromuiicss HOBbIA (PAKTOp BOEHHBIX COOBITUH B KOHTEKCTE
YCTOMYMBOCTH MPHUPOTHO-TEPPUTOPHANBHBIX KoMIulekcoB JlorOacca Tpebyer mposeneHus
PEryJsipHOro 3KOJOrMY€CKOr0 MOHUTOPUHIA C YUETOM CBOEBPEMEHHON JUArHOCTUKU BaXKHBIX
rokasarejieil ~ MyTareHHOCTH,  TEpaTOreHHOCTH, TOHAJOTPOIHOCTH  HEONaTOreHHbIX
TEPPUTOPHUH, MOCTPAABLINX B PE3YyJIbTaTe MUJIUTAPU3ALIMU PETHOHA.

Lenp paboTel — TPOBECTH CPABHHUTEIBHBIH aHAIN3 CTPYKTYpPHO-(PYHKIHOHAIBHBIX
XApPaKTEPUCTHK IMBUIbLIEBBIX 3€PEH HEKOTOPBIX PACTEHUI-WHAMKATOPOB B YCIOBUSX (akTopa
nojieMocTpecca (cTpecca B pe3yibraTe NPsSMOTO BO3ACHCTBUST BOSHHBIX COOBITHIA) JUIs
YCTAHOBJIEHUs] WHAWKATOPHOTO TIIOKAa3aTelisl CTEeNeHW HapyIIeHHOCTH JaHgmadpTra B
OemMrepaTuBHOM COCTOSTHHHL.

Marepuajbl 1 METOABI HCCJIeJOBAHHS

OmnbIT peanu3oBaH B paMKax KOHCTPYUPOBAHHON MOHMTOPUHIOBOM ceTH LleHTpanpHOro
Jonbacca, rtme exerogHo mpoBomuTcs 3abop  obOpasuoB  Ouomarepwana st
(PUTOMHINKAIIIOHHOTO aHAJIM3a U KOHCTATallMF MOHUTOPHHIOBBIX KPUTEPHUEB O COCTOSHUHU
SKOTOMNOB Pa3HOI0 XO3HCTBEHHOIO INOJb30BaHUS U LIE€JE€BOro HasHadeHus. Bcs teppuropus
Jlonbacca paccMmaTpuBaeTCsli Kak 30HAa T€OXUMHUYEeCKoro koutpacra [9, 10], uro Obuio
YCTaHOBJIEHO paHee C HCHOJIb30BaHUEM 3KCIEPUMEHTOB AHAJIMTUYECKOTO KOHTPOJIsS U
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ApOOHOTO aHaIU3a XUMHUYECKOTO COCTaBa TeX OOBEKTOB IMPHUPOABI, KOTOPHIE BOBJICUCHBI B
KJIFOUEBBbIE LM OMOTreOXMMUYECKOH aKTHBHOCTH B pernoHe. KoHCTatmpoBaHa BBICOKAs
OyhepHasi cmOCOOHOCTh MPHUPOAHBIX CPEH B YCIIOBUSX AHTPOIMOTEHHBIX TpaHCchopManuii B
Cesepraom Ilpuazosee [11, 12]. Mcnoap30BaHbl TEXHOJOTUN T€OMPOCTPAHCTBEHHOTO aHATN3a
WHIYCTPHAJIBHBIX TEPPUTOPHUIM U MECT BBICOKOW aHTPOMOIEHHOW 3KCIIyaTalUd PeCypCHOrO
noreHumana [13].

Metonuka paboThl C MBUIBLIEBBIM MAaTEPHAIOM BKJIIOYANIA KaK OOIIENpPUHATBIE CIIOCOOBI
orbopa, aHaiM3a MPU OKPAIIMBAHUM M CTATUCTHYECKOM yuére [1-3], Tak W permoHaibHO
aIaNTHPOBAHHBIE MMOMXONbI MPOBENCHUS MCCIENOBAHMI ¢ MbUIbLIEBBIMU Tipobamu [4, 8]. B
SKCIPECC-IUArHOCTUKE MPHPOAHBIX CPed MO MBUIBIEBOMY Marepuaay OBUIM YYTEHBI
MOKA3aTeNIH, XapaKTepU3YIOLIHe CHenu(UKy TMOBEPXHOCTH M OpHAMEHTALWH, IIyOHHY
OKpAIIMBaHUS U Pa3Mephl 3JI€MEHTOB MY)KCKOTro ramerodura neTkoBbix pactenuii (Erigeron
canadensis L., Cirsium arvense (L.) Scop., Grindelia squarrosa (Pursh.) Dunal u Achillea
millefolium L.), uMmeromux pasHyl0 CTpPaTerdi0 BBUDKMBAHUS, HO ONUHAKOBO YaCTO
NPEACTABICHHBIX KAaK B 30HE HMMIIAKTA BOCHHBIX COOBITHH, TaKk M B NMPOOHBIX IJIOMIAKAX
YCIIOBHOTO KOHTPOJIsA TP MUHUMAJIbHOM aHTPONOTeHHOM BO3/leHcTBUU. BusyanusupoBaHHbie
MOZEIH CTPYKTYPHBIX MPeoOpa3oBaHni MbUIbLEI OQOPMIIEHBI B CHCTEME OTIBIT — KOHTPOJIbY C
y4€TOM YacTOThl BCTPEYAEMOCTH AEMOHCTPHPYEMBIX IMPH3HAKOB B Pa3HBIX MO crieludpuke
TpaHcopmaru 3Kkotonax. Mcmonp3oBaHbl gaHHbIE MO 80 y4€THBIM TUIOmankam, 24 u3
KOTOPBIX SIBJISIFOTCS O4araMy HOBBIX I'€ONaTOreHHBIX 30H M0 XUMUYECKOMY 3arpsi3HEeHHuIo [9,
10], 4TO YCTaHOBJIEHO B paHee NPOBEIEHHOM TOKCUKOJIOIrHY€CKOM MOHUTOPHHTE.

PesyabTarhbl Hcc/ie10BAHUS U HX 00CyKAeHHe

ITo pesynbTaraM MNEPBUYHOTO Te€OOOTAHMYECKOTO OOCIIENOBAHHS YCTAHOBIIEHO, YTO
BCTPEUAEMOCTb BCEX BBIOPAHHBIX MHAMKATOPHBIX BUAOB PacTeHMi cocTaisieT Oonee 90% B
KaQXIOH TOUKE OKCIEPUMEHTa, 4YTO SBJSIETCS pENpe3eHTaTHBHBIM Ui CPaBHUTEJBHOIO
aHanmu3a. Bee mpoOHbIe miiomanku B pe3ynsrare coOpanHOM HHpOpMaru ObUTH pa3aesieHbl Ha
kareropuu: 1) Toukm OesumureparuBHOro (akropa (24 yYETHBIX IUIOIAAKH), 2) TOYKH
KOMILIEKCHOTO BO3/I€HCTBHSI MHIYCTPHATU3ALNH 1 TEXHOTeHe3a (C LeJIbI0 CPAaBHEHHSI B IIEPBOI
KaTeropreil mpy BbIIENIeHNH crielupuKn) — 26 YUETHBIX IJIOIAOK, 3) TOYKH MOHUTOPHHIA C
BBICOKUM YPOBHEM XO3SIICTBEHHOI'O HCIOJb30BAHHS YEIOBEKOM (arpocekTop, ypbaHu3amms,
pyAepaibHbIe TOJUroHbl) B KonudecTse 30 00bekToB 1 4) 10 yu&THBIX MI0Mmanok B OyhepHbIX
TEPPUTOPHUSAX 3amoBeAHbIX 0ObekTOoB JloHOacca C YCIOBHO MHHUMAIBHBIM yPOBHEM
aHTPOIIOTeHHBIX TpaHchopManmii B 0603puMom nepuone HabmoneHui (¢ 1996 1. mo HacTosimee
BpeMsi). 30Ha MOJIEMOCTPECCa, BbIIEJCHHAS B MPEIbINYIIUX UCCIe0BaHMsX [8], ObLia BEIOpaHa
OMNOPHON I 3aKjiaabIBaHUs 22 U3 24 MOHUTOPHUHIOBBIX TOYEK B MECTaX HEMOCPENCTBEHHBIX
CYKLIECCUOHHBIX MPOLIECCOB IOCNEe B3pbIBOB. [I0CKONBKY MalWHONOIMYECKUNH MOHUTOPUHT
SBJISIETCS TOJNIBKO YacThi0 OONBIION mporpamMmbl (PUTOMHAMKALMOHHOTO 3KCIIEPHMEHTAa B
eHTpaibHoM JloHOacce, TO OTHOBPEMEHHO OCYIIECTBISIETCS y4€T coctosiHusi Oomee 150
BUOB LIBETKOBBIX pacTeHuil n 60 BUJOB MOXOOOpPa3HBIX, HO BHIOOP 0a30BBIX 4-X BUIOB IJIs
TEKYIIEro 3KCIepUMeHTa OOYyCJOBJIEH ONHOBPEMEHHBIM HMX LIBETEHHEM H CO3PEBaHUEM
IBUTBHUKOB BO 2-1 MIOJIOBUHE HIOJISL, TEM CAMBIM OBLIT OCYINECTBIIEH OMHOBPEMEHHBIH CKPUHUHT
HAa BCEX YUYETHBIX IUIOLIAIKaX Ui OOECIIEUEHUs] YUCTOTHI CPABHUTEIBHOIO SKCIEPUMEHTA.
YCTaHOBJIEHO, YTO UCIIONB3yEMbIE BUJIbI [TO-PA3HOMY MPOSIBIIIN CBOIO SKCIIAHCHUIO B MIEPBBIE 2-
5 JNeT CyKIEeCCHOHHOTO Iepena B MecTax OeJuTMrepaTuBHBIX MpeoOpa3oBaHuil. Frigeron
nepBoi (TMOHEPHOH) cTaguu 3apacTanus — (popMa MPUKOPHEBBIX PO3ETOK JIHCTHEB MEPBOTO
roja IMo3BOJsieT O0ECHeunTh 3aXBal TEPPUTOPUHM KaK pecypca, Ha BTOPOW ToI MPOSBUTH
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MakCUMyM reHepaTMBHOro ycnexa. Cirsium arvense (L.) Scop. He 06pa3oBbiBa
MOHOZOMUWHAHTHbIX 3apOC/ieil, OAHAKO B KaXK[AO0W TOUKe CO0POB OblN0 3apermcTpupoBaHo He
meHee 10 LBeTyLLMX 3K3eMMN/ISPOB, 0TMeYasioch pasHoobpasme rabutyca n noberoobpasoBaHms
B MecTax WHTeHcMBHOro mnonemoctpecca. Grindelia squarrosa (Pursh.) Dunal gudy3sHo
paccpegoTounna LUBeTywme 0cobu Mo BCEMY MPOCTPAHCTBY aHasm3a B MepBble oAbl
3apacTaHusi HapyLUeHHbIX 9KOTOMOB, OAHAaKo, HauMHasa ¢ 6-7 roga mMocne aKTUBHOM
6ennurepatMBHOM (hasbl BUA HAUMHAET BCTPEYaTbCA eAMHUYHO, YTO NOATBEPXKAAET eé crabyto
KOHKYPEHUMIO B MPeofosieHnn (PUTOLEHOTUYECKOro 6apbepa, (hOPMUPYIOLLEroCH Ha BTOPbIX
CTagusX CYKLECCMOHHOro npouecca npenmMyLlecTBeHHO abopureHHbiMu Bugamu. Achillea
millefolium L. - Hambonee ycnewHbli BUA4 Npu QOPMMPOBaHUM MIOTHOrO TPaBSHUCTOMO
MOKPOBA M BbICOKOI0 NoKasaTesisi MPOEKTUBHOI0 MOKPbITUA, Obln NPeACTaB/eH reHepaTUBHLIMU
no6eramm 2-3 rofoB pa3BUTKS 0cobeid B KonmyecTse 60nee 10 3K3eMNASAPOB Ha O[HON YHETHOW
n/oLWwajKe.

MockonbKy MblnbLa Obina cobpaHa B 3penblX MblbHUKAX, TO BbIBOA O BO3AEVCTBMU
ra3oBO3AYLUHbIX TOKCUYHLIX CMECeN B 3TOM CEpUM  3KCMEPUMEHTOB Obll  anpuopu
3IMMUHMPOBaH. OCHOBY reOXMMUYECKOr0 KOHTpacTa A/19 00beKTOB MUCCNe0BaHNSA COCTaBuIa
YCNOBHasA pa3HuLa B COCTaBe KOH(NOPMALMOHHBIX TKaHel pacTUTeNIbHOo OpraHm3ma.

[ns kaxxgoro Buga (puc. 1- 4) 6binm NpefcTas/eHbl BU3YyasibHble OPUEHTUPLI CPaBHEH WA
KOHTPO/IbHBIX U OMbITHBIX MOKa3aTenel B 00LLeid Macce COOPOB, HWXKe (HOTOM306PaKEHWIA
yKasaHbl B [IByX CTPOKaX MPOLEHTHble COOTHOLLEHWS MaJIMHOTUMNOB PasHbIX KOHCTPYKTOB B
HopMe (norm, BepXHSAs CTOKa) M natosiorun (anomal., HYXKHAA CTPOKa) B rpafmeHTe (hakrtopa
nosieMocTpecca Ha OCHOBaHWMM NPUHAZ/IEXHOCTU K naHfwagpTtaMm  6ennurepaTtuBHbIX
npeobpasoBaHuin. "pagueHT GuUNIMrepaTUBHOCTA Obl1 OCHOBaH Ha BW3yaslbHOW pasHuLe
[ereHepaTBHbIX MPOLECCOB MPU OLEHKE MOYBEHHO-PACTUTENIbHOIO MOKPOBa, a TakKe C
YYETOM YacTOTbl HapyLUEHUA B KaXXAOM KOHKPETHOM 3KoTomne (HacuuTbiBasloch A0 5 pa3
TOTa/IbHbIX EXXEroAHbIX MUINTaPU3aLNOHHBIX aKTUBHOCTEN).

PasHunua ansa nbinbubl BUAa Erigeron canadensis COCTaBWla YeTblpe MaMHOTMNE, U3
KOTOpbIX Tpu (puc. 1, b, ¢, d) yBennumnsanm 4actoTy BCTPeHaeMOCTH B YCOBUAX HEO-CTpecca.
MpoLeHTHOe yyacTue MblbLEBbIX 38peH HOPMa/IbHOTO TUMa B YCNOBUAX GeNUrepaTMBHOIO
(pakTopa (puc.1, a) cokpalyaeTcs ABYKPAaTHO NMPU BbICOKMX KOHLEeHTpauumsax La-Ce-Sm-Th.

PucyHok 1 MNanuHoTtunbl Erigeron canadensis L. B 3koTonax LieHTpanbHoro JoHbacca:
a- BU3yasibHas HOMa CKy/bMTYpbl, b - HepPaBHOMEPHOCTb 3K3MHbI U HapyLUeHWs eé
LIeNIOCTHOCTW NPY OKpaLuMBaHuK, ¢ - GopMUpPOBaHME rpebeHYaToin opHamMmeHTauum rno
CpPaBHEHWIO C LUMMOBATOM, d - HepaBHOMEPHOE OKpalLMBaHWe 1 Bapualum opHaMeHTaLuu.
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Mpn aHanu3e pasHULbl MONEMOCTPECCOBbIX BO3AEWCTBUMA UM MMMaKTa OT OOLEKTOB
MPOMBbILLIEHHOr O 3arpA3HeHNs 6bi10 YCTaHOB/IEHO, YTO NAIMHOTUMbLI KaTteropum ¢ 1 d (puc. 1)
XapaKTepHbl UMEHHO 4115 BUAOB, YbM LEHOMOMYNALMOHHbIE CTPYKTYpPbI 6b11M CPOPMUPOBAHDI
B MecTax MuUIMTapu3aLMoHHON aKTUBHOCTW.

Mpu aHanuse nbifblpl Cirsium arvense (puc. 2) 6bI10 CHOPMUMPOBAHO ABa NaIMHOTMNA
MO COMPSKEHHBIM CTPYKTypam pasHOM rNy6uHbl Pe3KOCTM CBETOBOr0 MWUKPOCKOMNA: Mpw
PEPKOCTU Ha ouepTaHusa (puc. 2, & C) U CKYNbNTYpbl B HOPME (puc 2, b) 1 natonorum (puc 2,
d). CyLlecTBeHHbIM 06pa30M HOPMasibHbIE M ATUMWUYHbIE Mbl/bLEBble 3€pHa OTINYaIUCL MO
MHTEHCUBHOCTM M CKOPOCTW OKpalUVBaHWA aueHTOKapMMHOM. B natonorunyeckux cnyyasx
(puc. 2, ¢ u d) cmellaeTca TeTpasfpasibHass CUMMETPUYHOCTL MOP, MHOTME K3 KOTOPbIX
OTCYTCTBYIOT, YTO MOXET ObITb CBA3aHHO C PaHHWMMW CTaAuAMY [Jerpajaumu elg B nepuogpl
(hopMmMpoBaHMSA MbIbLEBOr0 3epHa, /MO0 Kak OTBETHad peakuus Ha oOLlee CTpeccoBoe
COCTOSIHME PacTUTeNbHOMo OpraHu3Ma - Ha 3aBepLuaroLmx CTaamax (hopMUpoBaHnNs 3K3nHbI. B
clyyasix nosiemocTpecca (B OT/IMYMM OT TEXHOrEHHOr0 W CeNUTEBHOro TUMOB 3KOCUCTEM)
nbinbueBble 3épHa Cirsium arvense (Cyad MO CTPYKTYPHbIM MapaMeTpamM) yTpaumsaroT
CNOCOBGHOCTbL OCYLLECTB/ISATL CBOK OMI0A0TBOPSIOLLYIO (hyHKUMIO Ha 40-70%. MokasaTenwu
[erpajaumv  MoBepXHOCTM U HepaBHOMEPHOCTW  BHYTPEHHEr0  COLEPXXMMOro  npu
OKpawmBaHu1 B 90-95% cny4yaeB COMPSXKEHbI U MNPOsBNAOTCA B 6onee 50% Ana Bcex
MblNbLEBbIX 38peH B BbIGOPKE M3 YYaCTKOB MOBbILLEHHOW MUNUTapU3aLMOHHON aKTUBHOCTW.
Camble BbICOKME KOHLEHTpaumy 06Hapy>keHbl B IOKaIUTETaX C MpPeBbILUEHNEM NpefesibHbIX
Hopm no Cd-Pb n Co-Eu.

- -—1
norm, % 5 polemostress 25 toum
anomal, %: 49-70 | 0 30-51

PucyHok 2. ManuHoTtunel Cirsium arvense (L.) Scop. B 3koTonax LleHTpanbHoro [JoHbacca:
a, b - BM3yanbHas HoMa CKYNbATYPbl B MPOEKLMM 1 HAa NOBEPXHOCTY; C, d - XapaKTepHble
naTonorum B 30He UMNakTa 6ennmrepaTBHOIO (pakTopa.

Bug Grindelia squarrosa sBnsetca cambiM  MOJIOAbIM M3 U3YYEHHbIX BWUAOB MO
HaTypanmsaumm  [loHb6acce (M3 umcna afBeHTUBHOW (hpakumm  opbl).  [Ansa  30H
CNeumnprYecKoro Bo3AencTBNA Ha NPUPOAHbIE CUCTEMbI MO TPaAMeEHTY noneMocTpecca 6b110
YCTaHOBMEHO [Ba NasvMHOTMNA (HOpPMa-natonoruns), XoTd npu aHanmse 06pasloB M3 30H
TEXHOMEHHOIO 3arpsi3sHeHUs, CTeneHb TepaTOreHHOCTU CYLUECTBEHHO BblpasuTe/lbHee U
pasHoobpasHee. OpfHako npu cbope Mblblbl B 30HE BOEHHbIX COOLITUIA Obla OTMEYeHa
NpUHUUNManbHas pasHuua B 3NMMUHaUUKM Mop, AerpafaTvBHbLIX MPOLECCOB  LUMMOBATOM
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cKynbnTypsbl (puc. 3, ¢, d), uto B Hopme (puc. 3, a b) cootseTcTBYeT 12 1 7%, a B YCNOBUAX
Nno/sieMoCTpecca yBe/inymBaeTca 2-3-KpaTHo.

Grindelia squarrosa (Pursh.)

norm, %: 81 olemostress 12 !
anomal, %:  44-67 P _s >18 >15

PucyHok 3. ManuHotunel Grindelia squarrosa (Pursh.) Dunal B 3koTonax LieHTpanbHOro
[JoHbacca: a, b - BM3yasibHas HOMa CKy/bMTYpPbl B MPOEKLMN 1 Ha NOBEPXHOCTMW;
C, d - xapaKTepHble NaTo/iorMM B 30He MMMNaKTa 6ennmMrepaTMBHOrO hakTopa.

Mpy Taknx CTPYKTYPHbIX NapameTpax Nblibuya Grindelia squarrosa obpasyeTtcs, HO He
BbINO/IHAET CBOKO OCHOBHYK (DYHKLMIO - OM/I0L0TBOPEHME, YTO NPUHUUMNUATIBHO OT/IMYaeT
06pasLbl NblIbLEBbIX 38peH OT YTHETEHHbIX, HO He 3aKYMOPEHHbIX A4/15 BbIXOAA reHepaTUBHOM
KNeTKM Mpu nonagaHun nanblbl Ha pblible necTvka. pu 3ToM annepreHHbii (oH oT
KOHUEHTpauun MblfibLbl B BO34YXe B 3TOT MEPUOA He CTAaHOBUTCA MeHbLUe, MOCKO/IbKY Mo
KOMMYECTBY TaKUX MblNbLEBbLIX 38peH OPUEHTMPOBOYHO CTaHOBUTCA Ha 20-25% 60nbLue. Mo-
BUAMMOMY, PacTUTE/IbHbIA  OpraHuM3M MbITaeTCA  KOMMEHCUPOBaTb  HEMOIHOLEHHOCTb
HEKOTOPbIX NPOAYKTOB Meli03a, NPOoAyLMpYs 1X B 60/bLLIEM KONMYeCTBe (MPY CPpaBHEHWM 3TOM0
KpUTepus B pacyeTe Ha OAWH MblbHMK). M0 pe3ynbTaTtaM aHa/IMTUYECKOr0 KOHTPONA camble
BbICOKME KOHLEHTpauMmn npy aTMnMyHOM CTPOEHUWN YCTaHOB/EHbI 419 3/1EMEHTOB rpynn Zn-
Li-Re n accoumayun Cr-Ni-Cu. OTMeUeHO, YTO MMEHHO TaKue accoumaTmBHble pafbl Hanbonee
COOTBETCTBYIOT (haKTOPY MONeMocTpecca Ha TeppuTopum LieHTpansHoro JoH6acca.

B akcnepumeHTax MO BbISBMEHWUIO HOBbLIX MEOXMMWYECKMX aHOMavii (Npu ycnoBum
KOHTPacCTHOW cpedbl BO3LENCTBUA W Pa3HOro TUMa 3arpsisHeHWin) nosiBieHWe aHOMaslbHbIX
(TepaTHbIX) (hopM pacTeHMN-MHAMKATOPOB SABNSETCA NEPBONPUUMHON Boee APOOHOro aHam3a
B KOHKPETHOM JIoKannTeTe. XapakTep 3arpsisHEHWIn B YCNOBUAX BOEHHbLIX COObITUIA MOXeT
CYLLECTBEHHO pa3/iMuaTbCAd Ha paccTosiHum 5-20 MeTpOB B MNepBblii rof nocne 06CTPenos,
OAHako nocne HabnwgaeTcd AUGQy3HOe HepaBHOMEPHOE paccemBaHWe B TOM  YWC/e
TOKCUKaHTOB. Mpy 3TOM (DOHOBbIE KOHLEHTpaLuK B apeasie 0O4HON Y4ETHOM nnowasku o 100
M2 MOTYT COXPaHATb FeOXUMUYECKNiA KOHTPACT 6onee 10 neT (MOATBEPXKAEHO IMMUPUYECKN),
YTO YCTAHOB/IEHO MO aHa/In3y NepBbIX MeCT B3pbIBOB C 2014 T.

Bug Achillea millefolium fBnsetcd B NepcrnekTViBe BOCCTAHOB/IEHUSA HAPYLLEHHbIX
NaHALWAaMTOB Kak Hanbosee ayTOXTOHHbLIM, TaK M MOYBONOKPOBHBIM 13 aHaM3MPYEMbIX B 3TOM
acnekTe B/Ao0B. B nonesbIx ycnosuax (6narogapst NPoAo0IKUTENbHOCTU LBETEHNSA U CTOUKOCTH
K 3KCTpeMasibHbIM (PaKTOpaM CTEMHOM 30HbI) OTMEYAETCA BbICOKMNIA JeKOPATUBHbINA 3PQEKT npu
MCMOMb30BaHUN B ONTUMU3ALNOHHBIX Uensx. o nainHonormyeckM faHHbIM OTMeYeHb! ABa
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CTPYKTYPHbIX COCTOAHUA B Mape «HopMa-natonorus» (puc. 4), KOTopble NPoAeMOHCTPUPOBaHbI
B MPOeKLUK, OTpaxkatoLLeii BaprnabeibHOCTb (POPMbI MblbLEBOro 3epHa (puc. 4, a, €) 1 npu
aHasm3e OpHameHTaL M1 1 CKYNbMNTYpPbl B MeHee r/y60Ko pe3kocT MUKpockona (puc. 4, b, d).

Achillea millefolium L

PucyHok 4. ManuHotunsl Achillea millefolium L. B skoTonax LieHTpanbHoro JoH6acca:
a, b - BM3yasibHas HoMa CKy/bMTYpbl B MPOEKLMM U Ha MOBEPXHOCTY;
C, d - xapakTepHble MaTo/IorMn B 30He UMMaKTa 6esinmrepaTtMBHOro akropa

TeHOeHUMN  (HOPMMPOBAaHMS  aTUMWMYHOM  CTPYKTYPbl CXOXM C  Npefblaywmnmm
OMUCaHHbIMKA BWAAMW CeMeNCTBa acTpoBblX, YTO BTOPUYHO MNOAYEPKUBAET TeHAEHUMIO
4yacTMYHOro 6Gapbepa W YBENMYEHUS HEBO3MOXHOCTM MEXaHWYeCKOro OCyLLEeCTB/IeHNS
npoLiecca ornno40TBOPEHUA 3a CHET 3IMMUHALMK MOPOBbLIX CTPYKTYP B 3K3uHe. Habnogaerca
TpaHcopMmaLmsa 3XMHONOMATHOCTY MPY aHaIM3e XapakTepa NnoBepxXHOCTU MblIbLEBOrO 3epHa
N TpaHchopmauuy B rpebeHuaTslid TUN. B rpaaveHTe nosemocTpecca HabnrbaroTcs YacTble
paspbIBbl Hapy>XHbIX 060/104eK. [py 3TOM YCTaHOB/IEHO, YTO TaKoro pofa npeobpasoBaHus
ABNAKOTCA Cheunuduyeckum no OTHOLUEHWO K APYrMM 3KOTONam C pasHbiM YPOBHEM
aHTPOMOreHHOW Harpy3ku (TeXHoreHes, ypbaHunsaums, pyaepanvsauns) Ha NnpupoaHble cpempl.
B nokanutetax ¢ Hanbonee BbIpaXXEHHbIMW aHomanmamu Achillea millefolium BblgeneHa
reoxmmumyeckas accoumaumsa Cu-W- U, uto, 6e3ycnioBHO, TpebyeT LOMONHUTENbHOIO U3yYeHus
1 aHa/IM3a B KOHTEKCTe (haKTOpPOB 3arpsa3HeHus U peakumm Ha HUX BUOMHAMKATOPOB.

C Uuenbl0 npefcTaBfeHUs WHQOPMaUMM O COCTOAHMM MblIbLEBbIX 3EpeH OnA
6ennurepaTtuBHbLIX NaHAWANTOB B CPaBHUTENbHbLIX TPeHAax [ANA TEeXHOTeHHOro pervoHa
HEKOTOpble CTaTUCTUYECKNE CBEAEHMS U KAYeCTBEHHbIE OT/INYMA B MEXBULOBOM CPaBHEHUM
coflepXaTbCsi B TabnuLe. YCTaHOBNEHO, YTO Ka4eCTBEHHbIE XapaKTePUCTUKIN aTUMMYHbLIX (DOpM
COMNPsSHKEHbI TECHOW KOppensuueit ¢ 4acToTOW BCTPeYaeMOCTN aHOMa/bHbIX Mbl/bLEBbIX 3EpeH
B 30HaxX reo/IoKa/lbHOr0 YrHeTeHusa. lOMCK M TOYHOe OnpejefieHVe FeoXMMUYECKUX U
reom3nyYecKnX aHOMasibHbIX 30H B KOHTpacTe TpaHC(opMmauuu cpefbl COXpaHsAeT CBOH
aKTyaNbHOCTb B CBA3M C MPOAO/MKAIOWMMUCA BOEBbIMU  [EACTBUSMU.  YCYryonsatoTcs
(ycunmBatoTcs B CBOEM XapaKTepe He61aronpusTHbIX NPOSBIEHWIA) (PakTopbl NosemocTpecca
ana  tepputopun  LleHTpanbHoro [oHb6acca W nNpunerawwmx  paioHoB.  [po6HbIN
MOP(ONOrMYECKNIn aHaNN3 MblbLbl SBNSETCA AOMNOMHEHVMEM K CYLLECTBYHOLLEN nporpaMme
(PMTOMHAMKALUMOHHOIO MOHWUTOPMHIa KakK 4YacTW 3KONOrMYecKOM 3KCMepTM3bl B [OHELKOM
3KOHOMUWYECKOM PeruoHe.
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Tabnuua 1. CogHast uHGOPMALIUS TATHHOIOTHYECKON NASHTH(QUKAITIH
IUTS paCTeHUH-UHANKATOPOB B OeJutnrepaTuBHBIX SkoTonax Jlonbacca

Bug pacrenus- COOTHOIICHUE HOPMBI U NTATOJIOTHH B KauectBennsic u
WHAUKATOPA OCJLTUrePATUBHBIX ACTICKTAaX OTHCATEIHHBIC
HOPMAJIbHBIC ATHIIHYHBIC XapPaKTCPUCTHKH
MBLIBLCBBIC 3EPHA, (aHOMaNBHEIC) TCPATHBIX MPUMEPOB
% MBLTBLCBBIC 36pHA, %
Lrigeron canadensis L. 40....55 > 35 JaedopMarus Caos
SK3UHBL, CI1a00¢
OKpAIIUBAHUEC, HET
rpeGHEH B CKYIBOTYPE
Cirsium arvense (L.) 50...65 >30 CHMMETPUIHOCTE TIOP,
Scop. JCTpatanys
CKYJBIITYPHI,
3XHHOJ0(AaTHOCTD
Grindelia squarrosa 45...65 > 30 SITUMUHALISA TIOP,
(Pursh.) Dunal JCTPaIaTUBHBIC
MPOLIECCHI UTUIIOBATON
CKYJIBIITYPHI
Achillea millefolium L. 30...65 > 40 BapuabeIbHOCTD
(bOpPMBI MBLIBIIBL,
Jerpaaanus
OpHAMCHTALIMH

YuuTeiBas MEXBUAOBYIO pasHHULY, HO OJNM3KOPOACTBEHHOCTb IPENCTaBUTEIEH
CeMEeNCTBA aCTPOBBIX B CHELN(UIECKOH peakUUu Ha HeOMaronpusiTHole (paKTOpbl, CHETAHO
MPEATIONIOKEHNE O BO3MOXKHOCTH TPOBEACHHS B3aMMO3aMEHSIEMOH MASHTU()UKALIUN 3KOTOIA
IO IAHHBIM OJTHOTO M3 WHAWKATOPOB, HAXOASILIUXCS B HAIMYUU HA YUETHOW IUIOMIANKE. DTOT
(dakT BaXeH AN BO3MOXKHO MPOBOAMMOIO 3KCIPECC-MOHUTOPHUHIA HAa MOCTpanaBIIel B
pesynsrare 00CTPEIOB TEPPUTOPHH.

3akirouenue

B ananmse ¢pakTopoB OeumMrepaTuBHON aKTUBHOCTHU U TIOJIEMOCTPECCA KOHCTATHPYETCSI
KaK IUIACTHYHOCTb OOHHUX CTPYKTYp HMH(POPMAaruBHbIX OHOMHIUKATOPOB, TaKk U
KOHCEPBAaTUBHOCTh JPYrux. B ciydae ¢ aHajaM30M NBUIBLEBOTO MaTepuasia IOKa3aHa
IUIACTUYHOCTh ~ MPEACTaBUTENIeH  CeMeiicTBa  acTPOBBIX K JACUCTBHIO  (PakTOpOB
HEOMNaTOJIOrH4e€CKON MPUPOALL.

Panee HeOTMEUEHHBIE aTUITUYHBIE H3MEHEHUS! B CTPYKTYPHO-(DYHKIIMOHAJIBHOM armapare
pacTeHUN C LIUPOKOH DSKOJOTMYECKOM AaMIUIUTYIOM CBsI3aHbl C MPAMBIM BO3ACHCTBUEM
Tpancopmupyromero 3¢ dexkra BOeHHbIX coObiThil B JloHbacce.

[NannHOMHAMKAIMS SBJISIETCS YaCThIO MPOrPAMMBI 3KOJIOTHYECKOTO (PUTOMOHUTOPHHTA.
JlaHHBIE IO COCTOSIHUIO MBLIBLBI MOTYT OBITH UCIIONIb30BAHBI B PSIE€ SKCIIEPTHBIX 3aKIJIFOUSHHH
O CTEeNEeHH HAPYIIEHHOCTH WJIM 3arps3HEHHOCTH CpeIbl, ONHAKO OTMEYaercs |
Bugocnenupruecknii 3pGeKT mpu AETAITbHOM aHAJIH3E 3JIEMEHTHOTO COCTaBa B PACTEHUSX
KOHKPETHOTO JIOKajuTera. Xapaktep OejumreparuBHOro (Qaxtopa MHOTOOOpaseH U
MaJION3y4eH, Kak M BapualenbHa peakUus XKUBOIO Ha HeOJIaronmpusTHbIE BO3IEHCTBHA,
MIO3TOMY BBISIBJICHHBIE 3aKOHOMEPHOCTH PEAKIIMU MY>KCKOTO raMeTO(pUTa [IBETKOBBIX PACTEHUH
TAKXKe MPEICTABISIOT HMHTEPEC C TOYKH 3peHUsl (PyHIAMEHTAIbHOHW HAyKH IO BCKPBITHIO
MEXaHM3MOB aJlalTallii K HOBBIM BbI30BaM M (hOpMaM BO3AECHCTBUIT HA )KUBbIE OOBEKTBHL.
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®unaHcupoBanue JloOHENKOro rocyaapcrseHHOro ynusepcutera: Tema Ne IITHH
1023110700153-4-1.6.19;1.6.11;1.6.12; Ne rocyuera 124051400023-4.
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Abstract

The study implemented an integrated approach to organizing continuous professional development. This
approach involves making changes to the structure of the educational process, the content of professional practice,
the system of advanced training, as well as the activation of forms of digital self-education and self-development
of teachers. Key criteria for assessing the level of readiness of teachers for continuous professional development
through digital educational resources were developed and clarified: cognitive, operational-activity, motivational-
value and communication-organizational. Each of the criteria reflects a separate aspect of digital pedagogical
activity and makes it possible to assess both the formation of digital competencies and personal and professional
readiness for their application. Positive changes were recorded in the development levels of all components of
professional training of teachers: the share of participants with high indicators of digital competence increased,
motivation for sclf-development intensified, reflexive involvement in professional activities elevated,
communication and organizational qualities expanded. The ideas, conclusions and guidelines presented in the
study are focused on practical application in the system of professional development of teaching staff.

Keywords: continuous professional teacher development, digital educational resources, an integrated
approach, digital competence, professional training of the teacher, self-development.

CAH/ABIK BUIIM BEPY PECYPCTAPBI APKbLIbI HEJATOI'ThHI Y3AIKCI3
KOCIBHU JAMBITY
Mupsa H.B."", Hakoneunuxosa K.H.!
*«Axacemux E.A. Foxemos amuinoazer Kapasanowr yuueepcumenti» KEAK;
Kapazanow, Kasaxcman
"Xam-xabap yuin asmop: mirza_natalya@mail.ru

Amnjarna

3eprreyae y3mikci3 KaciOm mamyapl YHBIMAACTHIPYABIH KEIICHII TACLI icKe achIpsuiabl. by Tocim oky-
TOpOWE TPOICCIHIH KYpPBUIBIMBIHA, KACINTIK IPAKTHKAHBIH MA3MYHbBIHA, OLTIKTLTIKTI apTTBIPY »KyHeciHe
©3TCPICTeP CHII3YAl, COHTANH-AK OKBITYINBLIAPIBIH HH(DPIIBIK ©3MITIHCH OUTIM aIysl MCH ©3IriHCH JAaMYBIHBIH
HBICAHAAPbIH >KaHJAHABIPY JbI Kesaekai. CanapIk OimivM Oepy pecypcTaphl apKbLIbI IIeJaTOT TEPIiH Y3HIKCI3 Kacion
JAMyFa 93ipiiK ACHICHiH OaramayablH HETI3Tl 6JIIEMINAPTTApPhI J3IPIACHIl >KOHC HAKTHUIAHABI KOTHUTHBTIK,
OTICPALIIIBIK-KbI3METTIK, VOKIACMEIK-KYHABLIBIK JKOHE KOMMY HHKAaTHBTIK-YHBIMJACTHIPY IIBLIBIK.
Kpurepuiinepain opKaHCHICHI CAHABIK NMCIATOTHKAIBIK KBI3MCTTIH JKCKC ACMCKTICIH KOPCCTCII MKOHE CaHBIK
KY3BIPSTTCPOiH KAJBINTACYBIH, COHAAM-aK OMapApl KOMAAHYFA JKCKE JKOHC KOCiOM MAWBIHABIFBIH Oaramayra
MYMKiHZik Oepeni. [Temarorrapapl KoCiTiK AasApaay AIH OapIIbIK KypaMIac OeTiKTEpiHiH JaMy ACHTCHICPIHAC OH
e3repicrep Tipkenai: HQPIBIK KY3bIPETTUIIKTIH )KOFAPBI KOPCETKIMTEPI 0ap KaThICY IIBLIAPIBIH YIIEC] 6CTi, 631H-
631 JTAMBITYFa BIHTANAHABIPY KYMICHII, KOCINTIK KbI3METKE PE(ICKCHSIBIK KOCBHULYy apTThI, KOMMYHHKATHBTIK-



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 61

YHBIMIACTHIPYIIBUIBIK KACHETTEP KYLICHII. 3epTTey ¢ YCHIHBUFAH HACSIIAP, KOPBITHIHIBIIAD MCH SJICTEMEIIK
YCHIHBIMAAP MENATOT KaAPAAPIbl KOCIOM JAMBITY JKYHECIHC MPAKTHKAJBIK KOJIAAHYFa OAFbITTAIFAH.

Kinr ce3aep: nmenarorTiy y3aiKCci3 KaCiOM JAMYBI, CAHIBIK Oi1iM Oepy pecypcTapsbl, KENICHII TACII, CAHIBIK
KY3BIPCTTIIK, MICAATOTTIH KOCION JAWBIHIBIFBI, 631H-631 JAMEBITY.
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AHHOTAHSA

B wuccnenoBaHmM OBUT  PEaTM30BAH  KOMIDICKCHBIH TOAXOA K OPTaHH3AUWH  HCHPEPHIBHOTO
mpO(CCCHOHATTBHOTO PA3BHTHA. OTOT MOAXOM MPEANOJNATACT BHECCHHC H3MCHCHHH B CTPYKTYPY Y4eOHO-
BOCIIHTATCIHLHOTO TPOIICCCA, COACPIKAHNS MPO(PECCHOHANEHOM MPAKTHKH, CHCTCMY TOBBIIICHHS KBATH(DHKAIIHH,
a TaKke akTUBM3AIMEO (OpM LH(PPOBOTO CaMOOOPA3OBAHHA M CAMOPA3BHTHA MPCTMOAABaTCICH. Bpumm
pa3paboTaHbl W YTOUHCHBI KIFOUCBBIC KPHTEPHH OLCHKH YPOBHS TOTOBHOCTH IIEAATOTOB K HEMPEPHIBHOMY
npo(CCCHOHATBHOMY ~ Pa3BHTHIO IOCPEACTBOM LH(PPOBBIX 00Pa30OBATCIBHBIX PECYPCOB. KOTHHTHBHBII,
ONCPAHOHATIBHO -ACATE J'II)HOCTHI)IfI, MOTHBAITHOHHO -LICHHO CTHBIH H KO MMY HUKATHBHO -OPTraHHU3AITHO HHBIH.
Kakaplii m3 KpUTEpPHEB OTPAXKACT OTJCIBHBIN aCHEKT HU(POBOH METATOTHYECKOM JCSITCIPHOCTH H MO3BOIIICT
OLCHUTH KaK C(OPMHPOBAHHOCTh LU(PPOBBIX KOMICTCHUMH, TAK H JIHYHOCTHYK H HPO(CCCHOHAIBHYIO
TOTOBHOCTh K HX IPHMCHCHHIO. 3a(MKCHPOBAHBI MMO3WTHBHBIC H3MCHCHHS B VPOBHAX Pa3BHTHS BCEX
KOMIIOHCHTOB MPO()ECCHOHATbHOH MOATOTOBKM MEJArOTOB. BBIPOCIA JOJA YYACTHHKOB C BBICOKHMH
TIOKA3aTCILIMHA L[H(I)pOBOfI KOMIICTCHTHOCTH, Y CHJIMJIACH MOTHBAWA K CAMOPA3BUTHIO, IIOBBICHIIACH pe(l)J'IGKCI/IBHa}I
BKJTIOUCHHOCTD B MPO()ECCHOHATBHYFO ACATCIBHOCTD, YCHIHIACH KOMMYHHKATHBHO-OPTAHA3ALHOHHBIC KAYCCTBA.
HpeI[CTaBJ'IeHHBIe B HCCICOOBAHUHA HACH, BBIBOABI W MCTOAUUCCKHC PCKOMCHOAIIMA OPUCHTHPOBAHBI HA
MPAKTHYCCKOE MPHMECHEHUE B CHCTEME TIPO()ECCHOHATLHOTO PA3BHTHSA MEIATOTHUCCKHX KAPOB.

Kirouerbie ¢J10Ba: HCMPSPHIBHOS MPO(ESCCHOHATBHOS PA3BHTHE IEAATOTa, HH(POBEIC 00PA30BATCIEHEIC
PECypchl, KOMIUICKCHBIH MOAX0A, WH(POBAA KOMICTCHTHOCTb, MPO()CCCHOHANBHAS TMOATOTOBKA ICIATOTA,
CaMOpa3BHUTHE.

Introduction

Modern education is going through a stage of large-scale digital transformation, within
the framework of which not only the nature of pedagogical activity is rethought, but also
approaches to organizing its professional support. In the context of the rapid introduction of
technologies and the strengthening of the role of EdTech solutions, it becomes especially
important to rethink the concept of continuous professional development of a teacher integrated
with the use of digital educational resources (DRC) [1].

In Kazakhstan, the digitalization of education is considered as a priority direction of state
policy. The Digital Kazakhstan program, the launch of the Unified Digital Educational
Environment (DSP), the development of platforms such as BilimLand, Kundelik kz, as well as
the active use of distance learning services (Zoom, Microsoft Teams, etc.) have become an
integral part of educational reality [2]. These initiatives ensure not only the availability and
openness of education, but also require fundamentally new competencies from teachers -
including digital literacy, the ability to self-learn and flexible interaction in a digital
environment.

One of the promising areas in the field of digitalization is the introduction of artificial
intelligence technologies into educational practice, which allows building adaptive individual
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learning trajectories. However, the full realization of this potential is impossible without a high
degree of digital subjectivity of the teacher himself - their readiness to critically assess,
meaningfully apply and creatively transform digital resources in educational activities.

Particular attention is paid to the issues of digital training in the Concept for the
Development of Higher Education and Science in the Republic of Kazakhstan for 2023-2029,
where a shortage of digital skills was identified among the weaknesses of the industry,
especially in the field of informal and additional education [3]. These challenges are also
outlined in the strategic Address of the President of the Republic of Kazakhstan K. Tokayev,
which emphasizes the need to form a competent and digitally competent pedagogical corps as
a key condition for the development of the country's human capital [4].

The relevance of the topic is also supported by global strategic priorities. According to
the concept of continuing education developed by UNESCO, it is the idea of continuous
professional growth that acts as the main strategy for the development of education of the future
[5]. In this regard, digital educational resources are not considered as an auxiliary element, but
as a backbone factor that ensures personalized, affordable, mobile and sustainable professional
development of teachers throughout their professional life.

The purpose of this article: to study and analyze the practice of continuous professional
development of teachers in a digital educational environment.

Research objectives:

- to determine the state of the problem of continuous professional development of teachers
in a digital educational environment;

- identify criteria and indicators for assessing the level of digital competence and
readiness for self-education among teachers and undergraduates.

Research methods

To conduct the empirical part of the study, modern psychodiagnostic methods were
selected that make it possible to comprehensively assess the level of readiness of teachers for
continuous professional development in the context of digitalization of education. The selection
of tools was due to the need to cover both digital competencies and personal and professional
characteristics that affect the successful integration of digital educational resources into
pedagogical activities.

1. Teacher digital competence test (based on DigCompEdu model) [6];

2. Methodology for diagnosing professional motivation (K. Zamfir, adaptation of
A. Rean) [7];

3. Methodology for assessing the level of professional self-development
(L.N. Berezhnova) [8];

4. Test “Leadership qualities” (R. Stogdill, adaptation of E. Zharikov and
E. Krushelnitsky) [9].

The advantage of the selected methods is that they make it possible to form a reasonable
idea of the level of readiness of teachers for continuous professional development through
digital educational resources and at the same time:

1) the testing procedure takes a limited time, which makes it convenient for use in a real
educational process;

2) diagnostic tasks do not require special technical means or special conditions for
conducting, which provides flexibility in organizing the study;

3) the selected tools include the necessary and sufficient components to obtain a reliable
conclusion about the level of digital competence, motivation, self-development and leadership
qualities of teachers in the context of a digital educational environment.
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Study results

Based on the results of the psychodiagnostic study, the following sequence of analytical
actions was organized:

1. There were signs of insufficient level of formation among teachers of digital
competencies necessary for effective professional development and integration of digital
educational resources into the educational process;

2. Possible causes of the recorded deficit were identified, including limited experience in
interacting with digital platforms, insufficient motivation for digital self-learning, as well as
external organizational and resource limitations;

3. An analysis of the individual and group characteristics of the study participants was
carried out, a working hypothesis was formulated on the relationship between the level of digital
competence of the teacher and the nature of the psychological and pedagogical conditions of
his professional development;

4. Collection of additional information is organized in order to verify the hypothesis,
including data from questionnaires, expert assessments and observations;

5. A comprehensive hypothesis test was carried out based on the generalization and
comparison of all the data obtained.

Within the framework of this study, key criteria for assessing the level of readiness of
teachers for continuous professional development through digital educational resources were
developed and clarified. Each of the criteria reflects a separate aspect of digital pedagogical
activity and makes it possible to assess both the formation of digital competencies and personal
and professional readiness for their application.

These criteria include:

1. Cognitive criterion - reflects the level of theoretical awareness of the teacher in the
field of digital educational resources, an understanding of their functions, types and potential
for the implementation of the educational process.

2. Operational and activity criterion - characterizes the teacher’s ability to apply the
Center in teaching practice, including the design, implementation and evaluation of digital
educational products.

3. Motivational value criterion - demonstrates the teacher’s internal attitude towards
professional development, his willingness to perceive digital transformation as a value norm
and a guideline for professional growth.

4. Communication and organizational criterion - determines the ability to effectively
digital interaction in a professional environment, the ability to build constructive
communication with students, colleagues and the community through digital channels and
platforms.

The presented criteria together make it possible to carry out a comprehensive diagnosis
of the state of professional readiness of the teacher and lay the foundations for the subsequent
formative impact through the introduction of a digital professional development model.

The results of the experiment were summarized based on the analysis of the distribution
of teachers by levels of digital competence, in accordance with the DigCompEdu frame.

Comparative analysis shows a distinct positive trend in the experimental group. If at the
stating stage the level of A1 - Novice was demonstrated by 40% of teachers, then at the control
stage this figure dropped to 5%. The proportion of participants who achieved B2 - Expert (from
5% to 30%) and C1 - Leader (from 0% to 20%) increased significantly, which indicates the
formation of sustainable digital skills and the development of digital subjectivity.
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No significant changes were recorded in the control group: a high proportion of teachers
with levels Al and A2 (15% and 45%, respectively) remain, and advanced levels (B2 and C1)
are still represented singularly. This emphasizes the effectiveness of the model of continuous
professional development in the digital educational environment used in the experimental
group. A comparative analysis is provided in Figure 1

Figure 1L Comparison of digital competence levels at the stating and control stages
of the experiment

Thus, the distribution of participants on the DigCompEdu scale at a formative stage
suggests that the developed model of continuous professional development of a teacher in a
digital educational environment contributes to the systematic development of digital
competence of teachers, which confirms its effectiveness in the context of continuous
professional development.

The results of K. Zamphir’s technique (modification of A. Rean) made it possible to
determine the dominant type of motivation among teachers of the control and experimental
groups, which is a significant indicator of the motivation-value criterion of professional
development.

At the reporting stage, external positive motivation prevailed in the control group (45%),
internal motivation was 25%, external negative - 30%. At the control stage, the structure
remained practically unchanged: internal motivation increased to 30%, external positive
decreased to 40%, the level of external negative remained the same.

Positive dynamics are observed in the experimental group: internal motivation increased
from 40% to 50%, and external negative decreased from 25% to 10%, which indicates an
increase in professional subjectivity and a decrease in orientation to external sources of
pressure. A comparative analysis is provided in Figure 2.

Thus, the implementation of the model of continuous professional development of a
teacher in a digital educational environment contributes to the restructuring of the motivational
profile towards a stable internal professional orientation. This creates conditions for increasing
awareness, initiative and effectiveness of pedagogical activities in the context of digital
transformation of education.
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Figure 2. Comparative analysis of professional motivation of teachers at the stating and
control stages of the experiment

The results of L.N. Berezhnova’s methodology “Reflection on self-development”,
designed to diagnose the level of professional self-development of teachers, made it possible to
record the level of formation of the desire for professional and personal growth in both groups,
as well as the dynamics of changes as a result of the introduction of a model of continuous
professional development of a teacher in a digital educational environment.

No significant changes were recorded in the control group. The “average” level decreased
from 30% to 25%, the “above average” level increased from 25% to 30%, the “high” level
remained at the same level - 15%. Low and below average levels also barely changed. This
indicates the stability of the motivational structure, but at the same time indicates the absence
of significant progress in the desire for professional self-development.

Positive shifts are observed in the experimental group. The “low” level decreased from
15% to 0%, and the “high” level increased from 10% to 20%. The number of teachers with a
“below average” level has grown from 30% to 35%, which may indicate a transition from a
passive attitude to self-development to more conscious participation. The “average” level
remained at 25%. A comparative analysis of the professional self-development of teachers is
provided in Figure 3.

Figure 3. Comparative analysis of professional self-development of teachers at the stating and
control stages of the experiment
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Thus, in the experimental group there is a clear positive trend in the formation of
motivation for professional self-development, which confirms the effectiveness of the proposed
model of continuous professional development of a teacher in a digital educational
environment.

The results of the formative stage of the experiment using the Leadership Qualities
methodology (E. Zharikova and E. Krushelnitsky) made it possible to assess the dynamics of
the development of the communication and organizational component of the professional
formation of teachers in the control and experimental groups.

In the experimental group, the level of “very strong” was recorded in 20% of participants,
and “strong” - in 35%. At the same time, 10% of respondents demonstrated weakly expressed
leadership qualities. At the control stage, the percentage of teachers with “very strong”
leadership qualities increased to 30%, and weakly expressed qualities were not identified at all.
The number of teachers with “strong” qualities also increased - up to 30%, thereby maintaining
positive dynamics.

There were no significant changes in the control group: the level of “weakly expressed”
remains at around 25%, and “very strong” qualities were noted in 20% of participants at both
the stating and control stages. A comparative analysis of the leadership qualities of teachers is
provided in Figure 4.

40
35
30
25
20
15
10

5

Weak (<25) Moderate (26-35) Strong (36-40) Very Strong (>40)

Figure 4. Comparative analysis of the leadership qualities of teachers at the stating and
control stages of the experiment

Thus, the comparison of data allows us to draw a conclusion about the positive impact of
the implemented model of continuous professional development of a teacher in a digital
educational environment on the development ofthe communication and organizational criterion
for the professional growth of teachers.

The results obtained allow us to make the following generalizations:

* professional development of teachers should be based on the system integration of
digital technologies;

* it is necessary to rely on internal motivation, pedagogical reflection and leadership
potential;

« the model of continuous professional development of a teacher in a digital educational
environment requires support, support and flexible adaptation to individual trajectories.
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The training of a modern teacher is impossible without an integrated approach that covers
both cognitive and activity aspects, as well as value-motivational and organizational. It was this
approach that was implemented as part of our research, which made it possible to achieve a
qualitative growth in the professional competencies of teachers.

Discussion

The analysis of modern research shows that despite active initiatives in the field of
digitalization of education, the system of continuous professional development of teachers
remains fragmented and does not have sufficient structural completeness. In recent years, in the
theory and practice of education, the vertical “pedagogical education - advanced training - self-
education” has been consistently built, focused on ensuring the professional growth of
specialists [10]. However, despite the existence of regulatory frameworks and local practices,
the system still needs conceptual refinement, integration of digital formats and coordination
with modern requirements for digital competencies of teachers. This leads to different
interpretations of the essence and functions of continuing education.

The presence of diverse points of view on the nature and functions of continuous
education creates a significant variation in research approaches, which, on the one hand,
indicates a high degree of interest in the problem, and on the other, there is no single
methodological basis. In domestic and foreign pedagogical science, the problem of continuing
education is studied in various aspects: as a scientific category (AN. Imanova,
R.D. Ashimbetova, L.S. Almagambetova, A E. Zeinelova, N.N. Shpigar, etc.), as a process of
interaction between general and vocational education (P.R. Atutov, S.Ya.B. Atyshev,
M.I. Makhmutov, V.A. Polyakov), in the context of the continuity of educational levels
(J. Dewey, A.P. Belyaeva, B.S. Gershunsky, Yu.A. Kustov, L.D. Shary), as well as an
environment for personal and professional development of the subject of education
(E.V. Bondarevskaya, E.I. Burdina, B.A. Abdykarimov, M. V. Klarin, L.I. Savva, N.K. Sergeev,
V.G. Ryndak, etc.). However, most of these approaches do not sufficiently take into account
the challenges of digital transformation of education and do not always cover the psychological
and pedagogical conditions for the effective development of a teacher in a digital educational
environment. This determines the need for a deeper analysis of modern contexts, including
digitalization, Al and EdTech, within the framework of the concept of continuous professional
development.

Based on the theoretical analysis and the results of experimental work carried out on the
basis of the Karaganda University named after E.A. Buketov, the following conclusions were
made:

« in the practice of higher education, systemic approaches to organizing the continuous
professional development of teachers using digital technologies are not fully represented;

« there is a shortage of complex digital solutions that provide not only the translation of
knowledge, but also the formation of digital subjectivity, reflection, self-learning skills;

+ a significant part of the study participants experience difficulties in independently
navigating digital educational platforms, in organizing an individual educational trajectory, as
well as in integrating Al tools into everyday professional activities.

To solve the identified problem, we substantiated the need to optimize the educational
process at the university, taking into account modern requirements for the digital transformation
of the professional development of teachers. Taking into account the potential of higher
educational institutions in creating conditions for the formation of digital competencies and
pedagogical subjectivity, an integrated approach to organizing continuous professional
development was implemented. This approach involves making changes to the structure of the
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educational process, the content of professional practice, the system of advanced training, as
well as the activation of forms of digital self-education and self-development of teachers.

In the course of the study, we developed and implemented the following works:

- a model of continuous professional development of a teacher in a digital educational
environment, providing a systematic formation of digital subjectivity and professional
reflection;

- computer program “Continuous professional development of a teacher through the use
of digital educational resources,” aimed at methodological support of the process of
professional growth of teachers in a digital educational environment;

- special advanced training course “Digital tools for continuous professional growth of a
teacher” (72 hours), aimed at developing digital and methodological competencies;

- telegram channel “Teacher of the Future,” which serves as a platform for continuous
exchange of experience, receiving feedback, increasing digital literacy and the involvement of
teachers in the professional community;

- video materials have been prepared for the YouTube channel “Laboratory of Early
Development,” revealing the practical aspects of using digital educational resources in the
professional activities of the teacher.

Conclusion

Thus, during the experimental work, positive changes were recorded in the development
levels of all components of professional training of teachers: the proportion of participants with
high indicators of digital competence increased, motivation for self-development increased,
reflexive involvement in professional activities increased, communication and organizational
qualities increased. Approbation of the model showed that its implementation provides an
increase in the professional development of teachers in all key criteria. Since in our work we
relied on the results of theoretical analysis, data from the pedagogical experiment, as well as
current trends in the digital transformation of education, all the ideas, conclusions and
guidelines presented in the study are focused on practical application in the system of
professional development of teaching staff. Thus, our study confirms the possibility and need
to implement a systematic approach to the continuous professional development of a teacher in
a digital educational environment, providing a combination of scientific validity, technological
flexibility and practical significance of the results obtained.
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OBYUYEHMUE IIJIABAHUIO CTYAEHTOB BY3A C HCIIOJIB30BAHUEM
WHHOBAIIMOHHEIX TEXHOJIOT Ui
Koamaxos C.B."", Koamakosa E.A.2, 'onenxo C.B.!
"HAQO «Cesepo-Kazaxcmanckuii ynusepcumem um. M. Kosvibaesa,
Ilemponasosck, Kazaxcman
’I'KKTI «Acnu-cao «HMeyuwxay, llemponasosck, Kazaxcman
*Aemop ons koppecnondenyuu: sergey.kolmakov. 1985@mail.ru

AHHOTAITHSA

B gaHHOW CTaThe PACKPHIBAFOTCS TCOPCTHUCCKHEC W MPAKTHUYCCKHE ACHCKTHI OOYUCHHUS ILIABAHHUIO
CTYICHTOB By3a, 3HAYCHHC JAHHOTO BHAA CIOPTa AT (DOPMHPOBAHMS ITHYHOCTHBIX KAYCCTB CTYIACHTOB,
300POBOTO 00PA3a HKUBHH, PA3BUTHS (DUZUUCCKHUX KAUCCTB THUHOCTH. [IPeACTAaBACHBI MPAKTHUCCKUC YITPAXKHEHIS
HHHOBAITHOHHBIX TCXHOJIOTHH 06yquI/1;1 TJTABAHUIO CTY ACHTOB.

[TpoBeacHHAOE HCCIICIOBAHNC MO3BOIIIIO TU(P(PECPSCHIMPOBATH CTYICHTOB N0 YMCHHIO/HCYMCHHIO TLIABATH
H momo0parh Uil KKAOH TPYNIBI CTYACHTOB YIPAKHCHHUS U1 OOYUCHHS IUIABAHHMIO HEYMCIONIMX ILIABATh
CTYACHTOB U COBCPIICHCTBOBAHUIO (I)I/ISI/I‘IGCKI/IX KauCCTB CTYACHTOB, YMCHOIIUX IUIABATD.

KinoueBble ¢JI0BA: IUIABAHKE, CTYACHT, BBICHICE Y4COHOC 3aBCACHHC, TCXHOIOTHH OOYYCHUS,
HHHOBAITMOHHBIC TCXHOJIOTHH O6y‘leHI/I}I.

VHHOBAIMSLIBIK TEXHOJIOT USLJIAPJIBI ITAVJIAJTAHA OTBIPBIII,
KOO CTYJAEHTTEPIH XKY3YT'E YAPETY
Koamaxos C.B.I", Koamaxosa E.A.2, 'onenxo C.B.!
*«Manaw Koszvibaee amvinoaser Conmycmix Kazaxcman ynusepcumentiy KeAK,
Ilemponaen, Kazaxcman
2«Usyuixa» bebexxcaii-6axuacey MKKK, Hemponaen, Kasaxcman
“Xam-xabap yuiin asmop: sergey.kolmakov. 1985 @mail.ru

Anjarna

By Makanana yHHBEPCHTET CTYICHTTEPIH >KY3Y Al OKBITY IbIH TCOPISUIBIK KOHE IMPAKTHKAIIBIK ACIIEKTLIEPI,
CTY/ICHTTEPMIH >KEKE KACHCTTEPIH, CajayaTThl ©Mip CaNTBhIH KaJbIITACTBHIPY, XKCKE TYJIFAHBIH (PH3HKAIBIK
KACHETTEPIH JAMBITY VIIH OCHI CHOPT TYPIHIH MaHbI3el ambiiaabl. CTyJeHTTEpAl KY3YAL OKBITYABIH
HMHHOBALMSLIIBIK TEXHOIOT HSJTAPBIHBIH IIPAKTHKABIK YKATTHIFYJIaPhl YCHIHBLIFAH.

3epTTCY CTYACHTTCPAL HKY3C aaMay KaOiICTiMCH/KAOLICTCI3AIriMeH aXKbIpaTyFa JKOHE CTYICHTTCPIIH Op
TOOBI VIIIH JKY3¢ aMMAHTBIHIAPFA KY3YAl YHPETY KOHE KY3C ajJaThIH CTYACHTTCPHAIH (DH3HKAIBIK KACHCTTCPIH
JKAKCapTy JKATTHIFYJIAPhIH TAHAAYFa MYMKIHIIK OEpi.

Kinr ce3nep: 'Ky3y, CTYICHT, >KOFapbl OKY OPHBI, OKBITY TEXHOJOTHSIIAPHL, OKBITYIBIH HMHHOBALMSIIBIK
TEXHOJIOTHSUIAPHI.
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TEACHING SWIMMING TO UNIVERSITY STUDENTS USING INNOVATIVE
TECHNOLOGIES
KolmakovS.V.!”, Kolmakova E.A.2, Gonenko S.V.!
"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*«Ivushkay Nursery School», a SOME, Petropaviovsk, Kazakhstan
*Corresponding author: sergey.kolmakov. 1985@mail.ru

Abstract

This article reveals the theoretical and practical aspects of teaching swimming to university students, the
importance of this sport for the formation of students' personal qualities, a healthy lifestyle, and the development
of physical personality traits. Practical exercises of innovative technologies for teaching swimming to students are
presented.

The conducted research made it possible to differentiate students by their ability/inability to swim and select
exercises for each group of students to teach swimming to students who cannot swim and improve the physical
qualities of students who can swim.

Keywords: swimming, student, higher education institution, learning technologies, innovative learning
technologies.

Beeaenue

BakHoe mecto B cucreme (pU3NYECKOI MOATOTOBKH CTYASHTOB By3a OTBOAMTCS TAKOMY
pazzgeny B 00pa3oBaTENbHBIX MPOTrpaMMax By30B (pr3ndeckoii KynbTypbl Kak «IlnaBanuey.

[InaBaHue sIBSIETCS] YHUKAJTBHBIM BUIOM JBUTATEIbHOW AKTMBHOCTH, HMEET BBICOKYIO
O37I0POBHUTENIbHYIO, TPHUKJIAJAHYID W CHOPTUBHYIO IIEHHOCTh. YPOBEHb IJIaBATEIHHOM
MOJTOTOBJICHHOCTH CTYASHTOB BeChbMa HEBBICOK, OOJbIIAs YacTh MOCTYMHUBIINX HE BIAICET
TEXHUKOW CIIOPTUBHBIX cI0c000B, a MHOTHE (OT 10 10 40%) HE MOTYT JlaXKe AepKaThCs HA BOMIE
(CYO. Mennybaesa [1]; FO.A. Hanwnkwna, W.C. Mockanenko, A.B. Opexos [2];
A J1. Bukynos [3]).

[Iponecc oOydeHus MIaBAHUIO BKITIOYAET B Ce0sl HE TOJIBKO TEXHUYECKHE aCTIeKThI, HO U
MICUX OJIOTMYECKYI0 MOATOTOBKY CTyAeHTOB. CTpeMJieHHe K COBEPIIEHCTBY B BOJE IMOMOTAET
MOJIOZIBIM JIFOASIM Pa3BUBATh HACTOMYMBOCTD U IEJIEYCTPEMIICHHOCTD. [11aBaHe CTAaHOBUTCS
CBOEOOpasHbIM JTadopaTopuel Ml TMYHOCTHOTO POCTA, Il€ KKl MOJKET HUCIBITaTh CBOU
CHJTBI ¥ TOOUTHCST HOBBIX BBICOT.

B muctummny «IlnaBanme» BXOAAT TEOPETHUECKHE W MPAKTUYECKUE pasnenbl. B
TEOPETUYECKOM pasneie CTYASHThl HM3y4YalOT. HCTOPHIO PA3BUTHS IUIABAHUS, OCHOBHBIE
MOHSITUSL O CBOMCTBAX BOJBI U UX BJIMSHUE Ha (POPMHUpPOBAHUE NBIIKEHUS TUIOBLIOB, TPABUJIA
BBITIOJITHEHHSI ABUKCHHN B PA3JIMYHBIX CIIOPTHUBHBIX CIOCO0axX IJIaBaHWS, B MPAKTUYECKHE
pa3aenbl BXOAST. OCBOSHHE CTYACHTAMU METOJIAMHU U TIPUEMOB, TPUMEHSIEMbIX MMPH U3y4EeHUU
TEXHUKH TUIABAHUS U CTIOPTHBHON TPEHUPOBKH.

BakHbiM acmiekToM B OOy4YE€HWH CTYASHTOB IUIABAHUIO SIBJISIETCS HCIIOJNb30BAHHE B
npouecce 0Oy4eHHsI HHHOBAILMOHHBIE TEXHOJIOTHH.

MeToambl uccae10BaHUs

Jlns mpoBeneHUs WCCIENOBAHUS Mbl HCIOJB30BAIN aHAINW3 TMEAarorH4ecKor |
METOIUYECKON JTUTepaTyphl, HAOIOIEHNE 33 CTYIEHTAMH B MPOLECCe OOYYSHUs TUIABAHHUIO,
TeCTUpOBaHUE (DU3NYECKON TOATOTOBJICEHHOCTH CTYACHTOB HAa 3aHATHUAX IO IUIABAHUIO TIO
KOHTPOJIbHBIM HOpMAaTHUBaM (PU3NYECKON MOATOTOBJIEHHOCTH, a TAKKE TUHAMUKY H3MEHEHHMA
MocJie  peai3allid WHHOBALIMOHHBIX TEXHOJOTHH OOYyYeHHs IUTABAHUIO C TOMOIINBIO
OOIIETPUHATHIX METOJOB MATEMATHUYECKOW CTATHCTUKH.
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PesynbTaTtbl UccnefoBaHus

B co0TBETCTBUK C OTOOPaHHLIMW METOAAMWN UCCNEA0BaHNA Mbl MPOBEM TECTUPOBAHUE
(hM31YeCKOoi NOArOTOB/IEHHOCTY CTYAEHTOB MO Pas/IMYHbIM BUAM NJiaBaHus.

Mepen TecTupoBaHMEM  Mbl  AUQQepeHuMpoBaiIn  CTYAEHTOB MO KPUTEPUIO
yMeHne/HeyMeHve nnasaTb A8 TOro, 4T0Obl MHAMBMAYa/IbHO MO4O6paTh TEXHOMOMMM
06yuyeHunst NnaBaHNK0 B COOTBETCTBUM C (PU3NYECKUMI BOSMOXKHOCTSIMI CTYEHTOB.

PacnpeseneHve CTYLEHTOB Ha YMEWOWMX W HeyMewLwWmMxX nnaeatb HarnsgHo
npeacTaBneHo Ha pucyHke 1

W00% --mmmrmmemmemmenmeenene oo 760

I

0%

B YMEKOT MNNaBaTb W HE YMEKOT l/1aBaTb

PUCyHOK 1 PacnpefeneHue cTyeHTOB M0 06YYeHHOCTY M/aBaHo

[anee Mbl y CTY[eHTOB, KOTOpble YMET MnaBaTb, NPOBEPUIN YPOBEHb (hIU3NYECKOW
NOAroTOB/IEHHOCTU MO Pa3INYHbLIM BaM nnasaHud. [laHHoe nccnegosaHue NpeacTaBieHo Ha
PUCYHKe 2.

60% 52%
. 47% 47%
42%

40% 37% 37%

30%

20% 11%

10%

" N .‘ .
KPO/lb Ha rpyau KPO/lb Ha CrIHe 6pacc
BbICOKMiA YPOBEHb CPeJHWIi YpOBEHb M HU3KMIA YPOBEHb

PUCYHOK 2. TecTupoBaHMe (hM3NYeCKoli NoAroTOBEHHOCTU CTY/IEHTOB B MiaBaHWN
(Kponb Ha rpyau, Kponb Ha CnuHe, 6pacc)

[JaHHoe mnccnefosaHMe NO3BOMWMNO MOLOOPATL YNpaXKHeHUsA AU depeHUMpoBaHHO ANns
HeyMerLLMX YMeKLMX NnaBaTh Mo pasHbIM YPOBHAM (PU3NYECKO NOATOTOBKM U 4151 KXKIOM
MOArpynmbl CTYAEHTOB.
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Huckyccus

OOyueHne IUTABAaHUIO CTYOEHTOB By3a MpencTaBisieT coOOM BaKHBIM  acIeKT
(u3N4eCKOro BOCIUTAHUS, CHOCOOCTBYIOIIMH DPAa3BUTHIO HE TOJBKO (PU3MUECKOH, HO U
MICUXO3MOLMOHAIBHON YCTOMYMBOCTH MOJNOAEXU. B COBpEMEHHBIX YCIOBUSAX, A€ HABBIKH
0e30MacHOCTH Ha BOJE CTAaHOBATCS BCE Ooyiee aKTyaJllbHBIMH, YMEHHE IUIABATDH SIBIISIETCS
HEOOXOIMMOCTBIO ISl K&JKAOTO CTYIEHTA.

Knaccuueckne TeopuM W MHHOBALIMOHHBIE IMOAXOABI K  pedOpMHUPOBAHHIO
¢uskynpTypHOro  obpasoBanms  paspabareBaim  I1.®. Jlecrapr, B.Y. Areesewn,
B K. banbcesuu, AI. bepanuxos, M.A. Bunenckuii, A.A. I'openos, B.1. I'puropses,
10. Boiinap, B.M. Beinpun, CII. Escees, C.B. Eperuna, I'.3. Kapnayxos, Kaprano:os,
E.B. Kouesa, BH. Kpax, 0.®. Kypammun, B.®. Koctiouenko, B.H. IlnatoHos,
I''H. Ilonomapes, B.C. Ctenanos, B.I'. ®enopos u ap. [4-6].

Ha 3ansATHSX mpemopmaBaTenu CTPEMSITCS CO34aTb KOMGOPTHYIO U APYKENMOOHYIO
atMocepy, KOTopasi CriocOOCTBYeT 3MOLMOHAJIBHOMY PACKPBITHIO CTYIE€HTOB M IIOMOTaeT
npeonosersh crpaxu. IlnaBaHue pasBHBaeT KOOPAMHALMIO, CHIY, BBIHOCIMBOCTb U YYyBCTBO
purMa. HHCTPYKTOpPBI-TIpENOAAaBaTeN By3a NPUMEHSIOT pPa3HOOOpa3HblE METOMUKU. OT
0a30BbIX TEXHUK A0 CHEUATU3UPOBAHHBIX CTHJIEH, TaKMX Kak KJlacCHYecKHwil Opacc,
CKOpOCTHOM OaTTepiIsiii U CIIOKOHHBII KPOJIb.

OcBanBass OCOOEHHOCTH KaXXIOTO CTHJIS, CTYAEHTBI VKPEIUIIFOT KOMAaHIHBIA IyX,
OCBaMBalOT B3aMMOEICTBUE C MapTHEpaMHU B BOAE U ydaTcs MOAAEPKUBATb APYr Apyra.
Taxum o6pazom, oOyueHHe TIaBAaHUIO CTAHOBUTCS HE TOJBKO (PU3NIECKOH aKTHBHOCTBIO, HO U
BAKHOH CTYNEHbIO Ha NyTH K (POPMHPOBAHUIO OTBETCTBEHHBIX M YyBEPEHHBIX B cebe
JIUYHOCTEH.

BaxHBIM 371€MEHTOM 3aHATHUH SIBISIETCS «AHAN3 OIIUOOK M TOCTHIKEHHIH, YTO MO3BOJISIET
CTyZIEHTaM OCO3HAHHO TOAXOIUTH K mpoueccy oOydenus. OOCyKIeHHs pe3yJbTaToOB IMOCIe
TPEHUPOBOK CIOCOOCTBYIOT (POPMHUPOBAHHUIO KPUTHYECKOTO MBIIIJICHUS] W CIIOCOOHOCTH K
CaMOOLIEHKe. DTO, B CBOKO OYepe/ib, IPUBHUBAET HABBIKU aHAIN3a U CAMOPE(IEKCHH, KOTOPbIE
OynyT mone3Hsl B OyAyIIeM Kak B CIIOPTE, Tak U B yuede» [7].

3aHATUS TUIABAaHUEM CHOCOOCTBYIOT (DOPMHUPOBAHHIO COLIMAIBHON aKTHBHOCTH
crynenToB. COBMECTHBIE TPEHHMPOBKH, Y4YacTHE B COPEBHOBAHUSIX M MEKBY30BCKHX
MEPOTPHUATHAX YCHJIMBAIOT YyBCTBO MPUHAJIEKHOCTH K KOMaHIEe W €ANHCTBA. B KOHEUHOM
uTOre, OOy4eHHUE MIIABAHUIO CITY)KUT OCHOBOH 1U1sl (POPMUPOBAHMS 3J0POBOr0 00pasa KU3HU U
AKTUBHOH JKU3HEHHOH NO3WLIMH, YTO OKAKET IMO3UTHBHOE BJIMSHUE HAa BCIO NAJbHEHUIIYIO
JKU3Hb CTYIEHTOB.

B mocnenHue ronbl MHHOBAILIMOHHBIE TEXHOJOTHH OOYYEHHUs TUIABAHUIO TPUOOPETAIOT
BCE OOJIBINYIO MOMYJIIPHOCTD CPENH CTYACHTOB.

«VHTepaKTUBHBIE TEXHOJIOTHH — 3TO TEXHOJIOTHUH, B KOTOPBIX 00yUE€HUE MPOUCXOAUT BO
B3aMMOJICHCTBHH BCEX OOYYAIOIIMXCs, BKJIIOYasi menarora. Kaxablli BHOCHT CBOM OCOOBIH
WHIMBUAYAJIbHBIA BKJAA, B xonxe paboTel uaer OOMEH 3HaHWSMH, HIESMH, CrocodaMu
nesiTeIbHOCTI [8].

HHTepakTUBHBIE TEXHOJOIMH B OOYYEHHMH IUIABAHUIO CTYIEHTOB MOTYT 3HAYHMTENIBHO
noBbICHTh 3()(EKTUBHOCTh yUeOHOro Mpolecca U crenarb ero Oosee yBiekarenbHbIM. Bot
HECKOJIbKO METOJI0B U MOAXO0/I0B, KOTOPbIE MOXKHO HUCIIOJIb30BATh!

1. Buaeoypoku u OHJIaH-KYPCBIL.

— BUZCOYPOKH: CO3[JaHHE U HCIIOIb30BAHUE BUEOMATEPHAIIOB C OOBSICHEHUSIMHU TEXHUKU
BBIMIOJIHEHHUST  PA3NMYHBIX CTWJIEH IUIaBaHMSA. OJTH BHUAEO MOTYT BKIKOYATh  Kak
npodeccuoHaIbHbIE JEMOHCTPALMH, TaK U 3aMTUCH TPEHUPOBOK CTYIAEHTOB.
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— OHJIAMH-KYPCBI: TIAT(GOPMBI, Ha KOTOPBIX CTYAEHTHI MOTYT U3Y4aTh TEOPHIO IIJIABAHUS,
npaBuia 6€30MaCHOCTH U AHATOMHIO TIJTABAHUS.

Ucnonbp3oBaHne BUPTYAIbHON PEaTbHOCTH M MHTEPAKTHBHBIX NMPHJIOKEHUH MOMOraer
co3naTh OoJiee yBiIeKaTeIbHbIH porecc o0y4deHus. Takyue TEXHOJIOTHH MO3BOJISIIOT CTYACHTaM
HADJITHO BHETh TEXHHUKY IUJIABAHUS, AHAIM3UPOBATH CBOW MBIKEHHS M TOJy4YaTh
MTHOBEHHYIO OOpaTHYIO CBS3b. ITO OCOOEHHO 3(PPEeKTHBHO AT CAMOCTOSITENIbHON MPAKTUKH,
TaK Kak IMO3BOJIIET OOYHArOIIMMCS U3y4aTh CBOM OIIMOKH M KOPPEKTHPOBATh UX B PEAJIbHOM
BPEMEHU.

[IpyMeHeHHe NaTYMKOB M HOCHMBIX YCTPOHCTB, OTCJIEKHMBAOMUX (PU3HUECKYIO
AKTUBHOCTb, CTAHOBUTCSl BRXHBIM HHCTPYMEHTOM JUIsI OLIEHKH IPOrpecca y4amuxcs. IJTH
yCTPOHCTBA MOTYT (PUKCHUPOBATH CKOPOCTb, PACCTOSIHME M HaK€ KAueCTBO BBITOJHEHHS
3JIEMEHTOB, YTO JaeT TPEeHepaM BO3MOXKHOCTb Oojiee TOYHO HACTpamBaTh TPEHHUPOBOYHBIE
nporpamMmbl.  brmaromapst  sTomy = oOydeHue — IUIaBaHUIO  CTAaHOBUTCS  Oolee
NEPCOHANN3UPOBAHHBIM U LleJIEHANPABIEHHBIM.

2. CUMYJISITOPBI M BUPTyaJIbHAsI PEaIbHOCTb.

— BUPTYaJbHBIE YPOKH IUIABAHHS TEXHOJIOTMU BUPTYAJIbHONW PEAbHOCTH MOTYT OBbIThH
UCTIONB30BaHbl ISl MOIENUPOBaHUS cpenbl oOydeHus. CTyHEHTB MOIYT «(ILUIaBaTh» B
BUPTYaJIbHBIX OacCeiHax U 00y4aThCsi TEXHUKE Oe3 HeOOX OAMMOCTH HaXOIUTHCS B BOJIE.

— CHMYJIITOPBl TUIABAHUS. HCIOJb30BAHUE CIIELUAIBHOTO O0OpPyIOBaHMS, KOTOpPOE
MO3BOJISIET MOJEUPOBATH COMPOTUBIICHNE BOIBI U TPEHUPOBATh TEXHUKY TIABAHMSIL.

3. lHTepaKkTHBHBIE MPHUIIOKEHNUS U MOOHMIIBHBIE TEX HOJIOTHH.

— MOOWJIbHBIE TPUJIOKEHUS. HCIIONB30BAHUE NPUJIOKEHUH I OTCIIEKHUBAHUS
Iporpecca, aHajlu3a pe3yJbTaTOB M CO3[aHUS WHAWBUAYAJIbHBIX TPEHHUPOBOUHBIX IJIAHOB.
Hanpumep, npunoskeHusi, KOTOpble GUKCUPYIOT KOJMUECTBO MPOILIBITHIX AUCTAHLIH, BpeMs 1
TEXHUKY.

— TyJIBCOMETPBI M TPEKEePbl aKTMBHOCTU. HCIOJIb30BAHHE HOCHUMBIX YCTPOHCTB IS
OTCJICKMBAHMS (PU3MUECKON aKTHMBHOCTH BO BPEMsl TPEHHUPOBOK, YTO MOMOXKET B aHAIH3E
3¢ PeKTUBHOCTH 3aHATHH.

— CHCTEMBbI BHIEOAHAJIN3a. YCTPOWCTBA, KOTOPBIE MOTYT AHAJIW3UPOBATH pPadOTy
CTY/IEHTOB B BOJIE€ B PE€AJIbHOM BPEMEHH H J]aBaTh PEKOMEHIALIUH 10 YIIYYLIICHUIO TEXHUKH.

4. TexHonornu OOpPaTHOMN CBSI3H.

— aHaju3 BUJIEO: 3aUCh TPEHUPOBOK CTYJEHTOB C MOCIEAYIOIUM aHAIN30M. DTO MOXKET
OBITh UCIIOJIb30BAHO JUIS BBISIBJICHUS OIIUOOK H YJIyqLIeHHsI TEXHUKH. CTYAEHTBI MOTYT BHIETh
U aHAJIM3UPOBATh CBOE BBHICTYILIEHUE.

— cMapT-00yBb M YCTPOHCTBA: HCIIOJIb30BAaHUE CIELUANBHOW OOYBH WJIM HOCHMBIX
YCTPONCTB, KOTOpble (PUKCHUPYIOT JaHHBIE O JBIDKEHHUSX CTYIACHTOB W IPEJOCTABISIOT
00paTHYIO CBSI3b IO TEXHUKE TJIABAHMSIL.

5. MHTEpaKkTUBHBIEC IPYIIIBI U AUCKYCCUH.

— IPYNIIOBBIE TPEHUPOBKH C 3JIEMEHTAMU B3aUMOJEHCTBUSA. OPTaHU3ALMs 3aHATHH, T1e
CTYZI€HTHI pa0OTAIOT B Mapax WM IPYIIax, IOMOTras APYT Apyry u 00ydasch BMeCTe.

6. IHTepakTUBHBIE 3aAaHUS U IIPOEKTBHI.

— refdMudUKanys: BHEAPEHUE HIPOBBIX 3JIEMEHTOB B MPOLECC OOY4YeHMs, TAKUX Kak
KOHKYPCBI, IOCTH)KEHUSI U YPOBHH, KOTOPbIE MOTUBUPYIOT CTYJEHTOB.

— mpoekTHas padoTa: CTyAeHTBl MOryT padoTaTh HaJ NPOEKTaMH, CBS3aHHBIMU C
IUIABAaHUEM, HANpUMep, HCCIEIOBAHUE pA3JIMYHBbIX CTWIEH IUTABaHUS WJIM TOATOTOBKA
Npe3eHTaIM 10 TeMe O€30MaCHOCTH Ha BOJE.
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— poyieBasi Wrpa. WHCLEHHUPOBKHU pA3IMYHBIX CHUTYALMi, TaKUX Kak CIACeHHUEe
YTOMAIOIIEro, YTO Pa3BUBAET HE TOJBKO HABBIKH MJIABAHUS, HO M HABBIKH MEPBOI MOMOLIH.

He crout 3a0biBaTh U O COLMANBHBIX IIAT(HOpMAx, KOTOPbIE MO3BOJSIOT CTYIACHTaM
OEIUTHCS] CBOMMU JTOCTH)KEHUSIMU, OOMEHHUBATBCS OTBITOM M HAXOIUTh €INHOMBIIILJICHHHUKOB.
CosnaHue OHJIaH-COO0LIECTB CIOCOOCTBYET MOTHBALIMH H TIOBBILIEHUIO HHTEPECa K 3aHITUSIM
TUIABAaHUEM, CO371aBast MOJIOKUTENbHBIN 3¢ dexT Ha obuyro atMochepy oOyueHus.

Hcnonb3oBaHre HHTEPAKTHBHBIX TEXHOJOTHH MO3BOJISIET HE TOJBKO COBEPLICHCTBOBATD
YMEHHsI CTYAEHTOB, YMEIOLIMX [UIaBaTh B PA3JMYHbIX CIIOPTHBHBIX BHUAAX IUIABAHUS, HO H
HAay4YUTh HEYMEIOILINX CTYJCHTOB IUIaBaTh. TeM He MeHee, HECMOTPSl Ha BCE MPEUMYILIECTBA
TEXHOJIOTUH, Ba)XXHO TMOMHHUTb O 3HAYCHMH TPAJAULHOHHBIX METONOB OOyuUeHHs.
BsaumogeiicTBiie ¢ TpeHepaMu M MAapTHEPAMH IO IUIABAHUIO HMIPAeT KIKOUYEBYID pPOJib B
(OpMHUPOBAaHUH HABBIKOB M YBEPEHHOCTH y yyainuxcs. JluuHoe oOlueHue W onepaThBHAs
oOpaTHasi CBSI3b OT OMBITHBIX CIELUAIHUCTOB MOT'YT CYIIECTBEHHO YCKOPUTH MPOLIECC OCBOSHHSI
TeXHUKH 1yiaBanusi. [LnaBanue TpeOyeT He TOJNbKO TEOPETUUECKUX 3HAHHIA, HO U MPAKTHUECKIX
HaBBbIKOB, KOTOPbIe MOJKHO pa3BHUBaTh TOJBKO B Boae. KoMOMHMpOBaHME BHICOKMX TEXHOJIOTUH
C TPaAWLMOHHBIMH METOJAMH MOXET JaTh HAWIy4llhWe pe3yjbTaThl, Mpeasaras
pa3HOoOOpa3HbIe MOIXOABI K OOYUYEHHIO.

Takum 00pa3oM, THHOBALIMOHHbBIE TEXHOJIOTHH 00y YeHUsI TNIABAHUIO MOTYT 3HAYHTEIbHO
YJIYYIIATB TPOLIECC, enas ero 0oJiee JOCTYITHBIM U HHTEPECHBIM.

3akmouenue

BakHbIM acrmeKkTOM IUIaBaHHs SIBJSIETCS] Pa3BUTHE AMCLUIUIMHBI U OTBETCTBEHHOCTH.
PerynsipHbie TpeHUPOBKH TPEOYIOT OT CTYAEHTOB HE TOJBKO (PU3HMYECKOM BBIHOCIUBOCTH, HO U
YMEHHsI OPraHU30BbIBATH CBOE BPEMsI, YTO B CBOIO Ouepenb (POPMHUPYET MPUBBIYKH, MOJIE3HbIE
s yaeOwt u Oynyeii kapeepsl. [locTenenno, nmpeononesas GU3MUECKHE U TICHXOJIOTMYECKHE
NPEMSITCTBYS, MOJIOAbIC JIIOAM YYaTCsl CIPABISTBCS C TPYAHOCTSIMH, YTO YKPEIUBIET HX
BHYTPEHHIOKO CHITY M XapakTep.

CounanbHble HaBbIKH, KOTOPbIE Pa3BUBAIOTCS BO BPEMs TPEHUPOBOK, UTPAIOT HE MEHee
BAKHYIO pOJib. YMeHHe paboTaTh B KOMaH/e, MOAAEePKUBATh APYTHX U COBMECTHO TOCTUTaTh
Heneil CrnocoOCTBYeT VJIYUIIEHHIO MEKJIMYHOCTHBIX OTHOLICHHH. ODTH HAaBBIKK YacTO
nepeHocsaTcs u3 OacceifHa B yueOHbIE PyNIIbl U Oyayuire npodecCHOHATbHBIE KOJUIEKTUBB,
nenasi CTyIeHTOB OoJjiee aJanTHBHBIMU U YBEPEHHBIMH B cee.

Takum oGpasom, npouecc 0O0yueHHs IABAHHIO HE OTPAHMYHBAETCS JIUIIb (PU3HUECKUM
pasButueM. OH CTaHOBHTCSI HMHCTPYMEHTOM CaMOCOBEpPLICHCTBOBAHHMS, CIIOCOOCTBYS
(OpPMUPOBAHHUIO LIEJIOTO KOMIUIEKCA Ka4eCTB, HEOOXOAUMBIX AJIs yCIeInHOH xu3Hu. [1naBanue
CTAHOBHUTCS HE TOJBKO CIIOPTOM, HO M Ba)KHBIM 3TArlOM B MyTH K JJUYHOCTHOMY YCIIEXY.

HHTepakTHBHBIE TEXHOJOIUH MPEICTABIAIT COOO0M pasHOOOPa3HbIe METObI, KOTOPbIE
MOKHO aJanTHPOBATh MMOJ Pa3jIM4Hbie YPOBHU MOATOTOBKH CTYIEHTOB M MOTPEOHOCTH
yueOHOro mpouecca. Mix BHeapeHue B OOyYeHUE IJIABAHUIO MOXKET HE TOJBKO MOBBICHUTH
UHTEPEC CTYIEHTOB, HO M CIIOCOOCTBOBATH OoJiee IITyOOKOMY U OBICTPOMY YCBOECHHUIO HABBIKOB
TUIABAHUS.
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300JI0TUAJIBIK ATAYJIAPABIH KA3AK TIJII MEH 9/IEBHUETI
CABAKTAPBIHJA AJIATBIH OPHBI ’)KOQHE OJIAPABI OKBITY/IbIH
NHHOBADIUAJBIK KOJIIAPBI
Kyabikenosa 5K.M.!", Omaposa B.C.2
«M. JKymabaes amuinoazst scoeapsr konnedscy KMKK, Ilemponasn, Kazakcman
“Xam-xabap ywin asmop: zhuldus.kz@mail.ru

Anjarna

By makamaza Kazak Tim MEH 9AcOUETIHIH OKY IPOLECIHAEC 300JIOTHAIBIK aTayIApAbIH KOTAHBLTY bIHBIH
MAaHbI3bI MCH OJIAPABIH CTYACHTTEPIIH TIAIK OUITIH JAMBITYFa TUTI3ETIH 9CEpl KAPaCTHIPHLIAABL. 300I0THSLIBIK
arayaapabpl OKY MPOLCCIHE CHTI3YIIH TYPI 9JIC-TOCUIACPI MCH HHHOBAUMAJIBIK OKBITY YKOJIJAPhI TATKBLIAHATIBL.
CryneHtTepaiH TaOWFATTBIH anyaH TYpal TIPIUIK HENEpiH TAHY AapKbUIbl OJAPABIH OJIEMIC [JCTCH
KbI3BIFYIIBUIBIKTAPBIH APTTHIPHIN, TAOUFATKA ACTCH CYHICTICHINLTIK KAaJIbIITACTHIPYIbIH KAXKETTIITIH aTall OTEei.
CoHBIMEH KaTap, 300JIOTHAIBIK aTayIapabl THIM/I OKBITY apKbIIbI CTYICHTTEPIIH TiJI OAHIBIFBIH, CO3IIK KOPHIH
KEHEHTY JKOHE FHUIBIMH TEPMHHACPL AYPHIC KOJIJAHY JaFABLIAPHIH JAMBITYFa O0IaIbL

WHHOBAIMSUTBIK TOCUIIEP PETIHAE AKMAPATTHIK TEXHOIOTHSUIAPABI KOJNJAHY, HHTEPAKTUBTI SIiCTEp MEH
TYPJI MYJIbTHMEIMSUIBIK KYPAIIap apKblIbl 300I0THSUIBIK aTay IApIbl OKBITY MKOJIAAPHI YCHIHBIIAIBL.

Maxkana Kazak Timi MeH oAcOmMeTi cabaKTapbhlHIA 300JIOTHSUIBIK AaTayJNapAbIH OKBITBLIY TOCIIIEPIH
SKETITAIPY KQOKSTTITIH HET13e, 3aManay o OiniM Oepy *KyHeCiHIe THIH MENIMACP YChIHAIBL.

Kinar ce3aep: 300J0THIBIK aTayiap, OKBITY, OCICCHII dAiC-ToCcLAep, THIMAI IIaTdopMamap, 3epTicy,
TanchpMa’ap.

300JIOTHYECKHUE TEPMHUHBI B KAZAXCKOM A3bIKE U JINTEPATYPE:
nX POJIb U THHOBAIIMOHHBIE METO/1bl OBYUYEHUA
Kyabixenosa K.M."", Omaposa 5.C.2
"KI'KIT « Boicuiuii konnedne umenu M. JKymabaeeay, [lemponasnosck, Kazaxcman
*Aemop ons koppecnonoenyuu: zhuldus.kz@mail.ru

AHHOTAHSA

B maHHOIT cTaThe PacCMATPUBACTCS 3HAYCHHE MPHMCHECHHS 300J0THUCCKHX HA3BAHUH B yISOHOM MPOLIECCe
Ka3axCKOro s3bIKA H JUTCPATYPHI H HX BIMHUC HA PA3BUTHC A3BIKOBBIX HABBIKOB CTYACHTOB. O6cy>1<;[aeTc;1
pa3mMYHBIC METOABI M CIIOCOOBI BHEAPCHHS 300JIOTHYCCKHX HA3BaHHH B Y4UCOHBI IIpOLECC H IYTH
HHHOBALMOHHOTO OOyucHus. [lomuepkuBacT HEOOXOAHMOCTh BOCIHHTAHHA Y CTYACHTOB JIOOBH K IPHPOIC,
MOBBIICHUS MX HHTEPeca K MHPY uepe3 MPU3HAHHE PA3THIHBIX oOuTaTened mpupoabl. Kpome Toro, mytem
3¢ exrTuBHOTO OO0YUCHHUS 300JOTHMECKMM HA3BAHMSAM MOXKHO PA3BHUBATh HABBIKH CTYICHTOBIIO PACIIHPCHHIO
S3BIKOBOTO OOTATCTBA, CTIOBAPHOTO 3aIaca M MPABHJIFHOMY HCHOIB30BAHHIO HAYUHBIX TCPMHHOB.

B kauectse HWHHOBAIIMOHHBIX MNMOAXOA0B MIPEAIAracTCd NMPHUMCHCHUC I/IH(I)OpMaI.[I/IOHHI)IX TGXHOJ’IOFI/IfI,
06yquI/Ie 300JIOTHICCKUM HA3BAHMAM NMOCPEACTBOM HHTCPAKTUBHBIX MCTOAOB U PA3THTHBIX MyJ'IBTPIMGI[HfIHBIX
CpPEnCTB.

Crarp4 peaaracT HOBBIC PCIICHHUS B COBPSMCHHOM CHCTEME 00Pa30BaHM, 000CHOBBIBAI HCOOX0AUMOCTh
COBCPIICHCTBOBAHHS CIOCOOOB MPETOJAABAHHA 300JOTHUCCKUX HA3BAHHH HA YPOKAX KA3aXCKOTO SA3bIKA H
JTHTEPATyPHI

KmoueBbie c¢joBa: 300J0THHMECKWE HA3BAHUA, OOYUCHHE, AKTHBHBIC IOAXOABL 3S((ECKTUBHbIC
WIAT(OPMBI, HCCIICTOBAHUA, 3aTAHHUSL
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ZOOLOGICAL TERMS IN KAZAKH LANGUAGE AND LITERATURE:
THEIR ROLE AND INNOVATIVE TEACHING METHODS
Kudykenova Zh.M.!", Omarova B.S.2
"KGKP «Higher College named after M. Zhumabaevy, Petropaviovsk, Kazakhstan
*‘Corresponding author: zhuldus.kz@mail ru

Abstract

This article examines the importance of the use of zoological names in the educational process of the
Kazakh language and literature and their impact on the development of students' language skills. Various methods
and ways of introducing zoological names into the educational process and ways of innovative learning are
discussed. Emphasizes the need to instill in students a love of nature, to increase their interest in the world through
the recognition of various inhabitants of nature. In addition, by effectively teaching zoological names, students'
skills in expanding language richness, vocabulary and the correct use of scientific terms can be developed.

As innovative approaches, the use of information technologies, teaching zoological names through
interactive methods and various multimedia means is proposed.

The article offers new solutions in the modern education system, justifying the need to improve the ways
of teaching zoological names in the lessons of the Kazakh language and literature

Keywords: zoological names, training, active approaches, effective platforms, research, assignments.

Kipicne

O3exTigmiri

Byrinri kyHIe aifiHanaMbI3garbl KONTETEH aH-KYCTap/bl Kajail atay Kepek ekeHiH Oiye
Oepmeiini exen6i3. OnbH e3iHIIK cebenTepi ne Oap. BipiHIIIAEH, Ka3ak >KYPTHIHBIH Mal
IIapyallbUTBIFBl ©MiPIHEH aJbICTail 0acTaybl MEH KOJIAFbl [IAPYaITbUIBIKTA TEK Ka3aKKa TAHBIC
TOPT TYJIKTI aTar, jkabaiibl aH-KYC aTayjapbl yMbIThlIa Oactanbl. ExiHImigeH, atagan Oanara
mupac OosibIn KajaThlH 013 Olne OepMeWTIH arayJapiblH KOJIAHBIC asiChl TAPBUIABI, SFHU
AHIIBUTBIK, KyCOETTIKKe JIETeH KbI3bIFYIIBbLIbIK KAPKbIH aaManbl. Y IIHINIIeH, OKYJIbIKTapaa
aH-KYC aTaynapbl TepeHipek Oepinmerini. Kaszak T MeH onebueri cadakTrapbIHa 300JIOTUSLITBIK
aTayJapJblH MaHbI3bI 6T€ JKOFapbl. CTYIEHTTEpIIH TIJIAIK KOPBIH OalibITy, CO3MIIK TaXKIpuOeciH
KEHEeHTy, TaburaTka MAereH KbI3BIFYIIbUIBIKTBI OSTY MEH OJCTEeTHUKAJBIK TopOue Oepy
TYPFBICBIHAH OYJI aTaysiap MaHbI3IBI pell aTkapaabl. EHnene, aH-KyC aTayiapblH, aTaJIbIFbIH,
aHAJIBIFBIH, TOJAEP] MEH OajanaHaapbIHbIH aTayiapbl 63€KTi TAKbIPBIT OOJBIT TaObLIAIbI.

3epTrTey MakcaTel — 300JOTUSJIBIK aTayjapAblH Ka3ak Tl MeH opelueri
cabaKkTapbIHIAFbl POJIIH AHBIKTAY JKOHE OKBITYABIH MHHOBALUSJIBIK TOCUIAEPIH TAIAIl, OKY
NpoIeciHE €Hri3y MYMKIHIIKTepiH KapacTelpy. COHBIMEH KaTap, 300JIOTHSJIBIK aTayJjiap
apKbUIbI CTYACHTTEP/IH TIJAIK KOHE FhUIBIMU CAyaTThUIBIFBIH APTTHIPY JKOJIAPBIH YCBIHY.

Mingerrepi:

1. 30050THSITBIK aTayJIapAbIH Ka3aK TiJIl MEH o1eOHETIHAE alaThlH OPHBIH aHBIKTAY.

2. 3o00NOruANBIK aTayJapAbl OKbITY OapbIChIHAA KE3IeCeTiH KUBIHABIKTAD MEH
MoceleNiep i Tanaay.

3 MTHHOBaMSUIBIK O/11C-TACLIIAEP MEH TEXHOJIOTHsIapAbl KOJIJAHA OTBIPBII, 300JI0THSLTBIK
atayJapabl THIMII OKBITYIBIH JKOJIAAPBIH 3EPTTEY.

4.CTyneHTTepiH 300JI0THS CallaChIHAAFbl OLTIMIH JKETIAIPY YINIH Ka3ak Tl MEH
onebuetri cabakTapblHIa 300JOTHSUIBIK TEPMHUHIAEPAl KOJNAAHYIABIH aPTHIKIIBUIBIKTAPBIH
KOpCeTy.

5. 300N0THSITBIK aTayaapAbl YHPETyne 3aMaHayd aKMapaTThIK JKOHE MYJbTUMEIUSIIBIK
Kypajiiapasl KOJIAHY TOCUIIEPiH 3epTTey.

3epTTeyae KOMIAHBLIFAH JAICTEP: capanay, Talaay, CalIbICTBIPY, XKyHeney.
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Marepuanaap MeH 3eprrey daicrepi

Kaszak XasikbIHBIH KeINIeni eMip CcalTbl caH faceipyiap Oofibl TaOWFaTIeH eTeHe
TaHBICYbIHA MYMKIHIIK OepreHiH Oinemi3. OCBIHBIH HOTH)KECIHIE aH-KYCTApABIH TIipIIUTIK
TBIHBICBIH, OJNIApAbIH Oip-OipiHEH albIpMAIIbUIBIFBIH, MEKEH OpPHBIH, Naigackl MEH 3HSIHBIH
axplpata OtnreH. OnapAplH aTanblK, aHAJBIK JKOHE YPNAKTapblH JKEKe aTayMeH aTarl,
OpKalCBIChIHA epeKIIe MOH OepreH.

Kabaiibl >xkaHyapiiapAblH aHa Tijmimi3geri KeHe atayiapelH Maxmyn Kamkapw,
Oreiibaiinak  TineykaOpurynbl, Canapranmu beramun, Mysadap ©OmnimbaeB, banradex
Keiapipbexyiel, Axceney Ceiinimbexyisl, Arodait Kypamyier sxoHe T.6. FampIMaap MeH aKbIH-
xasyubutap aiftkad. COHFBI JKbUIAPBI 300JIOTHSUIBIK aTaysiapFa KaThICThI OlpHeIe 3epTTey
eHOektep kapeik kepmi. A. KaiibipOekoBa: «Kazak  TumiHIEr — 300HUMAEPIIH
STHOJHMHIBUCTUKAJBIK  CHITATBI»  aTThl €HOETiHAE JKaHyap AarayJapblHbIH  YJITTBIK
IYHUETaHbIMIAFbl OpPHBI MeH MarblHachlH Taimainel. . CwmarymoBa: «Kaszak TiniHzeri
300HUMEPAIH JIMHIBOMOACHH aCIIEKTIIePI» 3ePTTEYiHAE *KaHyap aTtayJapbIHbIH MOICHH JKOHE
TIIAIK  epekiemikTepiH kKapacteipanbl. H. Tepekyiosa: «Kaszak (hpa3eonorusChiHIaFbI
300HUMJEPAIH OSTHOMOIEHU Heriaepi» eHOeriHae XaiblK aybl3 oneOuWeTiHmer: skaHyap
aTayJapblHBIH MAaFbIHAJBIK EpEeKLICTKTepiHEe TOKTamaabl. bBys 3eprreyiep 300JI0THSIIBIK
aTayJNapAblH TINAIK, MOIEHH >KOHE STHOJMHIBHCTHUKAJIBIK KBIPJIAPbIH TEPEHIPEK TYCIHyre
myMmKkiHAIK Oepeni. CoHbiMeH Katap, kehbip mep3imuik Oacmace3 OeTTepiHae aH-KYCTapablH
KOHE YJITTHIK aTtayjapbl OypMmananbin Oepimin »kypyl skui Oaiikananbl. Meicansl, "Kektem
kenni", "Jlotinex", "Kap Oapoicer”, "YKapkanat kanmaii kyc?" 1.0. aemn a3y OesieH ajibIi KeJlei.
XaJKbIMBI3 KOKTEMHIH KbIJT MAYChIMAAPBIHBIH 1111 HAETI 631HE TOH EPEKIIeNiTH MYKHUSIT eCKepe
oteipeln, "Kekrem Tynbl" nem ataybsl Taburar KyObUIBICTapbIHA aca OaiiKaMIas3abIKIIEH Ha3ap
aynaprauabiFbiH Olnmipeni. "JIoinek" mereH »KbUT KYChIH XaJIKbIMBI3 €XKeNeH "nerenek” nemn
aTaraHIbIFbIH MbIHAJAM CO3 TipKeCTEpIHEH aiKbIH Oaiikayra Oomanel "Jleremexk kemmi, a3
Oonpel, Oana-mara Ma3 Oonael", Hemece "JKBUIKBIHBIH Kaybl — Oeresek, JKbIJIAHHbIH Kaybl —
nerenek", "AcmaHaa yIica Jerejek, OpAaibl JKbUIAH ThIFbUIAP" AEreH YFbIMIAp AEeTeIeKTiH
©31HE FaHA TOH EpEKIISNIKTepIH HAKThl aHFAPTHIN TYpraHAbIFbIH Oalikayra Oomambl. "Kap
OapeIcel" mereH artay OapbICTBIH HeMmece LIOICTIH OpBICIIAJAH TIKeNeH KellipMme aynapma
ataybl. 3aHFap TayJapAblH IIBIH-KY3JapblH MEKEH eTeTiH OyJl aHHBbIH exenri araysl "1i10ic"
Hemece "OapbIC" eKeHITIHe eIKIM e Jmayyiaca ajamac aen oiaimbei. Tumimizmeri "Gapwic”
aTaybl COJ aHHBIH €pKETiHIH araybl €KEHHITH "TayTaHbIH Tactam OapbIC aT, TOH-IIIIKKE
JKapainel" nereH ce3 TipKeCTepiHeH aHrapyra Oonaabl. BapbICThIH yprambIChl (aHAIBIFBI) —
"TayTaH", a1 OHBIH KYLIiTi — "anaH" 1en aTaJaTbIHbIHA 14 JOUEKTI 1aJIesieMenep aHa TLIiMi3e
caktaimrad. Meicanbl, "TayTaHHBIH ajiMa aJaHbIH, KeCIpiHE KOJBIFAPCHIH OallaHHBIH' NereH
morten O6octan-00cka aiiteuiMaraH. Ketine Oacna Gerrepinne OyFbl XKoHE Mapail Aer €Ki TypJi
JKaHyap peTiHze a3y Aa Ke3aecin Kajganbl. by exi atay ce3aiH "Oyrbl" aTaybl COJ KaHyapabIH
epKeTiHiH, an "Mapan" AereHl YPraiubICBIHBIH aTaybl, OHBIH TOJi — "KOABIK" NEM aTasaibl.
ConpnpikTaH na, "OyFbIHBIH MOMBIH JKyapbl" E€T€H YFBIM TEK COJ aHHBIH €PKeriHe KaThICThI
aiitbutanbl. OcbiFan opaii, "Mapain mapyambUibFbl'emMec, "OyFbl MIapyalubUIbIFEl" A€ jKa3y
kepek. ATta-0abanmapbIMbi3 KehOIp aH-KYCTapabl KHeJ, KaCHeTTI el CaHaraH, HeMece Kecipi
THEMl, He KUeCl Ypaabl Aem ecenTereH. MbIcaibl, JKbUIAHABI — KbIOBIP, Y3BIHKYPT, TyliMedac,
T.0. Aem, ai KacKbIpIIbl — UTKYC, Oepl, yibiMa, T.0. nen ataraH. EskesieH Ka3ak aHIIbIIapbl MEH
casiTKepJiepl apachlHAA aHAAp TOJACTeH Ke3Ze, KYCTap JKYMBIPTKaJam JKaTKaHaa, OanbIKTap
YBUIABIPBIK LIAINKAHAA OJIApAbl ayJaMalTbIH CANT-A9CTYP KajbINTacKaH. MyHBIH ©31 aH-
KYCTapra JIETeH YJIKEeH KaMKOPJBIKTBI KepceTeni. AH-KycTapabel keH Oaitak emmizaiH apdip
oOJIBICTapBIH/IA JKEPTITIKTI aTayMeH ataii Oepy e ke3geceni. Mbicalibl, aKKyIbl — aK LIaHO03,
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xupad — Kepik, MBICBIKTBIH Oanmacel — 1maraH, T.0. byman 5 racelp OypeiH ’ka3buTFaH
Oreiibotinak TineykaOburyneiHbiH "[unarepmik OasH" aTThl IIbIFAPMAachIHAA KE3[ECETIH
JKaHyap arayJiapbl Aa KasiprieH e3reme. MbICaibl, THIIIKAH — CYMaKbl, CHBIP — MaHFa3, OapbIC
— aibap, xbuIKbl — Tyomap, T.0. Kasipri ke3nge aHmapAblH KeHe arayiapbl MYJAE€ YMBIThLIA
Oacrarad (MbIC., JKYTap JKbUIAH, TayTaiJlaK, MaHKYC, KYPTKa, Majuke, T.0.). AH-KYCTapabiH
KOHE aTtayjapbl YITTBIK (ONBKIOpAA, aybl3 onedHeTiHAe, MaKal-MoTelaepae KakKChl
caktaimrad. Mpbicaibl, "BOpakThl ypcaH TYMCBIKTaH, Te3 ejeni MmbIMIIbIKTaH", "TayTaHHBIH
alMa aJaHbIH, KecipiHe JKOJbIFapchiH OanaHHbIH", T.0. XKombapeic — XalbIK epTeriyiepiHne,
aHbI3Zapaa «XKOJIOApbIC» NeN KaHa KOHMai, «an0acThIHBIH MIHTEHI», «Tay 1MIIHIET! apiaHbD
nen OeliHeseHin, OaTeipyapra Kapchl TYpFaH Kahapiibl aH peTiHAe cumarTanaabl. ApbICTaH —
KOHE KbIPJIApAa «XaH aHy, «aH MaTLIachl», «Aajla apbICTAHbDY ET aTaJbIl, OAaTBIPIBIH KYIIi
MEH epJiriH cumaTrTayaa KoimaHburaH. Kackblp — XanblK omeOueriHme «0epi», «KOKKamy,
«CKOPTYBUIIIBDY CHSIKTBI aTayJapMeH Oepimim, OaThIpbIK MMEeH ePKIHIIKTIH CHMBOJBI PETIHAE
cyperreneni. Mpicanbl, «Kek Oepi» — Typki xamblkrapbiHbIH TOTeMi. Tyile — Makai-
MOTEJIIepIe OKYK KOPreH Hapy», «Hapra *KYK ayblp OOnMacy NereH TipKecTepMeH Oepimeni.
Eprerinepne — «caObIpiibl, calMakTby OeiiHe. Aro — Kell epTeriyiepae «kapa KyIl Heci», KKOHBIP
aH» nem Oepuim, keOiHe akbIMak, aHran OeliHeMeH cyperreneni. Kapra — «kapa Kyc»,
«KaMaHATTBIH Xa0apIIbIChl) peTiHAe OeHHENeHI I, KOHe JKbIpJapia CHMBOINKAIIBIK MaFbIHAA
kesgeceni. Tynmap — Jkail FaHa aT €MeC, «KAHATTBI aTy», (KEeNAeH XYHUPIK» OereH KoHe
snocTapaa GaTbIpAbIH CEHIMAL cepiri peTiHae OepiyreH.

MyHpail yMBITBUIFAH aTayJiapabl Maiaanany — Ti1 OaiIbIFBIMBI3IbI MOJIAMTA TYCIEK.

ATaJBIKTAPBIHBIH ATAJYBI:

Kannaraii-OynanaslH ~ Oykacel.  AHparaii-OekeHHiH — Oykacbl  (Oy1  IIambLibIm
HIAMKBITANTHIH aH €KEeH).

AbanaH, apnaH-KacKbIpabiH epkeri. CyFbIH OyFbIHBIH OYKachl (Ka3ak Kajaia KaparaH bl
"cyrbIiH Kaman" peiini). Icti, MoHKy-atoablH epkeri. CelpTTaH-apbICTaHHBIH epkeri. KabaH -
noHpAbIH epkeri. [laymi-OypkiTTiH epkeri. Kexek-ylipekTiH epkeri. bopak — epkek OOpChIK.

AHAJBIKTBIH aTAyJdapbl:

Maybip-mii1  yprambiChl. Marlbl-eCeKTiH yprambichl. Kipekeh-atoIblH YpPFaLIbICHL
KaHmmeip-apbICTaHHBIH ~ YpFamibIChl. TayTaH-O0apbICTBIH  ypFamubIChl. MennKe-KbUIaHHBIH
yprameicel. ¥sibacap-ypraiisl OypkiT. KaHIIBIK-UTTIH YpFaIIbICHL

Tesaepidin aTanaybl:

Kerinuip-akky Oamanmanbl. Mambip-Ka3abiH OananaHbl. AOmaH-apbICTAHHBIH KYLIITI.
KoHXbIK-at0AbIH KyIIiri. AJaH-KaObUTAHHBIH Ky1Iiri. benTipik-Kackeipabig kyiri. [IeHxkik -
JKOJIOAPBICTBIH KYIIiTi. BombIk-00pChIKTBIH Kyiirt. EHimik-enikTiH Oy3aybl. Kypanai-kuikTiH
narbl. Kegek-kymaHHbIH KyJibiHbL. Konbira-mapanabiy Oy3aysl [1].

AH-KYC araylapblHBIH  MAarblHACBIH  STHUMOJIOTISUIBIK,  TYCIHOIpME,  ayaapma
CO3MIKTEepIHE Kaail OepinreHirine KoHiJ1 0eIceK:

Kpipan — anrelp KycTapablH skammsl ataysl [3, 560 6.]. Ketibip Typki Tingepinzae, aran
aliTKaHIa, KbIPFbI3apaa KpIpaH —eIITi, aJIFblp MarbIHACBIHAA KoyugaHbuiaabl. JKone Oy Tinne
TEK JKBIPTKBIII KYC KaHA €MeC, aHFa cajlaThlH UTTepre ne (Taswira) aiiteuia Oepeni. CesniH
AJIFALIKbI TYJIFAChl "KbIp" OOJBIN, MaFbIHACHI —KOK), KYPTY €TICTIKTEPIMEH CHHOHIMEC OOy BI
mymkiH. Kyc arayel "kpipru" ga ocel TyOipeH TyblHOaraH neyre Oonaabl. by nmepekrep
OolipiHIIa "KbIpaH OYpKIT" TipKeci "emnTi, ajaFelp OYpKIT" TYCiHITIMEH neHreinec OONbI Kenemni
[4,1926.].

Mamblp — Ka3ablH OanmamaHbl. Mawmblp — aii araysel, kaiiMa-mnyak, Oasly KO3Faiy,
MaHFa3gany [3, 579 6.]. Ax Typki TLIAEpiHAETI OPTAaK MarbIHACHI —TBIHBILI, OeHOIT, Oepexent
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[3, 199 6.]. ConpapikTaH na, Ka3ablH OajlamaHbl — MAMBIP €T ATaTYbIHBIH MarbIHACHI OJIAPIbIH
KO3FaJIbIChl, KUMBLIbIHA OailIaHbICTBI IeTeH Ol TYHiHAeHMI3.

Aro — 1pi meHen uKeMci3 KbIpTKbI aH [3, 78 6.]. Epreneri Typai xka30a eckepTKimnTepae:
albIF-alyJibl, *Kaybl3; allbIH—KOPKBIHBIIITHI, KayilTI MarblHATAPBIHAA Ke3nmeceni... [4, 33 6.].
ConbiMeH, Oyn aHHBIH artaybl epTe Ke3naepae "KOPKbIHbIOTHL", "kayinTi", "kymTi"
MAaFbIHACBHIH/IA KOJITAHBUTFAH €KEH.

Eninik — emikTiH Oy3aybl. Anaiina, ce3mikTepae aHHBIH TOJ PETIHIE KapacThlpblIMaraH
exkeH. EHJK —eHUT Tynal eCIMIIKTEH allbITBIN JKacajaTblH, €piHre, OeTKe >XaraTblH Oo0sy
[2, 228 6.]. Ennik — kbI3 Oanara ToH eciMm (Mbicanbl, EHik-Kebek macranwvinaarsl). Keznapra
OyJ1 eciM eCIMIIKTIH acepi, aneMi OostybIMeH OaliIaHbICThIPBIIA KOHBITY bl MYMKIH.

Kapra — kapa Hemece cyp KaybIpChIHIBI TAMAK TAJIFaMalThIH €Tl apam Kyc [3, 484 6.]. An
Kapra JAETeHIMI3 Kbl aTay €KeH. byJl KYCTBIH ChIpT-KenOeTiHe, TIPUIUIriHe Kapal CyLIbl
Kapra, aK TYMCBIK KapFa, KoK Kapra, KeHkapra T.0. Typaepi ne 6apbuibik [ 1, 238 6.].

Enpemre, aH-Kyc aTayiaapbelH Ka3ak Till OKYJIBIKTAPbIHAA TYPBIC KOPCETII, COM apKbLIbI
YMBITBUIFAH aTayjiapAbl KAaHFBIPTCAK, all aH-KYCTAPAbIH KaJlall YH IIbIFAPATBHIHBIH J1a aHTHII
keryre Oomap emi. MpIcanbl, apbicTaH — aKbIpanbl, KoOJAOApbic — TypuUIAeHm, TYJIKI —
LISHKUTAEHAI, JKbUIAH — BICBULAANMIBI, aKKy-CYHKbUINANWIbI, OYPKIT — MMAHKbUIOANABI, Ka3 —
KaHKbUIIANIBL, YipeK — OapKbUTHAMIbI, KapFa — KAHKbUIIANWIBI, CAYBICKAH — ITAHKBUTAAUbI T.0.

ConbiMeH, 613 300JI0THSUIBIK aTayJIapbl FUIBIMA €HOCKTEp apKbLIbl CapajiaibIK.

3eprTey HITHIKEIEPI

bi3 ka3ak Tini TLI MeH aneOueTi MyFajimMi OOMBIHINA OKUTBIH CTYAEHTTEpre cayajHama
KYPTi3IiK.

Makcat: CTyOeHTTepIiH aH-KYCTap[blH aTaJIbIFbIH, aHAJIBIFBIH, TOJ, OanamaHblH OlIy
NEeHreliH aHBIKTaY.

CAYAJITHAMA CYPAKTAPHI:

1. Ci3 meme xacrachiz?
2. Ci3 HewHII KypcTa OKHChI3?
3. MpiHa KecTere aH-KyC aTayjapblH JKa3bIHbI3.

Kecte 1. bepinren kecTeHi TOJBIKTBIPBIHBI3.

ATanbIK AHaJbIK TeJi (0ajianaHbI)
Ao Kipekeit KonxbIk
Cahap Ky Kerinnip

CayanHaMaHBIH KOPBITBIHABICHI MBIHAHIAM OOJIIBI: CTYyIE€HTTEPAIH KO TOPT TYJIK
MaJIAbIH, KeHO1p aHIapIblH aTaIbIFbIH, AHAJIBIFBIH, TOJIIH JKa3bIMTHI.

OcpiraH coiikec 013 MbIHamal Ol TYHIIK: CTyAEHTTEP aH-KYCTap.IbIH JKaJIIbI aTayJapblH
raHa Olyieni eKeH.

bi3 kazax Tiji MeH oneOueTi OKYJIBIKTAPhIHAH KE3/IECETIH aH-KYC aTayJiapbIH KyHeneaik.
Hotmkecinne aH-KyCTap/IblH JKaJIbI aTayJIapbl KOl Ke3AeCeTeTI HAIT1He Ko3 )KeTKI31K. AH-KYC
aTayJapblH OKBITYJ]a MHTEPAKTUBTI SMICTEP MEH TYPJl MYJbTUMEIMSUIBIK Kypajaap YIIiH
TarceIpMaiap kyheciH xkacanelik. OKy yaepiciHme KoimaHyra OOJIaThlH aH-KYC aTayJiapbiH
JKOHE KbI3BIKThI MAJIIMETTEP TONTACTHIPBIIFAH KOCHIMIIIA KYPaJl KYPaCThIPABIK.

OcpIiHall JKyMBICTap JKYPri3y HerisiHae O13 >KYMBICTBIH MOHI MEH KOJIZaHOAIbI
KYHJIBUTBIFBIH aPTTHIPBIK.
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TankeLiay
3eptrey kyprizy OapbichiHAa 013 aH-KYC aTayJapblH FaJlaMTOpAAH, KiTarmxaHaaaH
i3menik. Anaiina, FaJaMToOpIaH aH-KYC aTayJapbiH Tada aiMambIkK,
Hotuxecinpme, kiTamrapmaH asga Oouica, aH-KYC aTaysapblH JKHHAKTAIl, aH-KycTap
TypaJibl KOCBIMIIIA KbI3BIKTBI, 013 O1JIMETeH, eCTIMEreH MaJliMETTep TAITHIK.

Kecre 2. 300m0rusibIk aTayinapabl OKBITYIbIH HET13T1 9icTepi

9aic Cunarrama HMaiinacel
HNHuTepakTHBTI Buneonap, anumanusnap, CryneHtTiH OenceHauiria
OKBITY BUKTOPHHAJIAP APKbUIbI OKBITY | apTTHIPaabI
Busyanmzanus Cyperrep MeH AKnapaTTbIH €CTe CaKTalyblH
auarpaMmanapabl KOJIIaHy JKAKCAPTAbI
Kecrtenep men MasMyHnb! KyHeneHnipy ymiH | TakelpeinTapabl )KyHeml Typae
cbiz0asap KecTe, cprzdanap KoJiaHy yipery

300NOTHSUIBIK  aTayJapAblH Kaszak Tijal MeH onebmeri cabakTapblHIa anaTblH OPHBIH
AHBIKTAIBIK.

1. Tinpix Kopab! OalibITy:

300/OTHSNIBIK ~ aTayJapAblH Ka3aKk Tijoi MeH oneOuWeTiHAe KEeHIHEH KOJIIaHBLIYBI
OKYIIbLIAP/BIH CO3AIK KOPBIH OalbITyFa bIKnaa ereai. Kasipri yakeitta Taburar, aHyapJiap
oJieMi TypaJjibl YFBIMIAP MEH aTayJiapbl TEPeH MEHIepy eTe MaHb3IbI, ce0ebl onap Tek anebu
HIbIFApMaJiap/ia FaHa eMec, COHAa-aK KYHAMKTI eMipae Ae Ke3aece . 300JI0THsUIbIK atayiap
TaburarreH OalaHbICHIH HBIFAMTHIN, CTYAEHTTEPre >KaH-)KaKTbl OuTiM Oepyre MyMKIHAIK
TYFBI3a]IbL.

2. FpuibiMu KoHE 3KOJNOTHSUTBIK O11iM Oepy:

300NOTHSUIIBIK  aTayjlap apKbUIBl CTYIEHTTEpPre >KaHyapiap olieMi Typajibl FbUIBIMU
TYCIHIKTEpl *KyWe Typae yhperyre Oonaael. CtyneHTTepaiH TaburaTka, KOpIIaraH opTara
JereH KYpPMETiH KaJIbIITACTBIPY YIUIH JKaHyapjiap IyHHECIHE KaTbICThI aTayjapiabl €HTri3y
MaHbI3b1. Byt opaiina sxonorusuibik 0iiM MeH TOpOHEeHIH Herl31 KaJlaHa bl

3. Kazak omeOueTiHaeri 300JI0THSUIIBIK aTayJiap:

Kazak opeOuerinme ckaHyapiap onmemi okmi  Ke3gecemi.  Meicambl,  Alait
KynanObaityneiHbiH, MyxTap Oye30BThIH LIbIFApMaJIApbIH/A KaHyapiIap MeH TaOUFaTThIH ajaM
OMIpIHIEeTI MaHbBI3bl ANKbIH KOPIHIC TamKaH. 300JIOTHSUIBIK aTayjiap Ka3ak (OJbKIIOPBIHIA,
epTeruiepae,  Makaji-MoTenaepnae,  okymMOakrap — MEH  JKaHBUITHAINTAPAAa  KEHIHEH
naiinananeuianel. by ataynapasiH opeOu MOTIHAEPAET] Peli MEH MarbIHACHIH ally, OJIAPIbIH
onebuerTeri (YHKUMSAJAPBIH TYCIHY CTYACHTTEPAIH TUNH OaWbIThIN, MIBIFAPMALIBLIBIK
KaOlJIeTIH JTaMBITyFa KOMEKTECEI.

300JIOTHSIIBIK aTayJIapAbl OKBITYABIH HHHOBALUSIIBIK JKOJIAAPHI:

1. UHTEpaKkTUBTI 9uicTepal makiaanaHy.

CtyneHtrepre 300JOTHSUIBIK aTayiapiabl YHPETYIiH €H THIMAl TocuimepiHiH Oipi —
WHTEPAKTUBTI OAICTEpPAl KOJAaHy. MBbICajbl, TONTBHIK JKYMBIC OapbICBIHIA CTYACHTTEP
300JIOTHSUTBIK aTayJapAbl Keclle Kara3JapMeH COHKECTEHHIPII, OJapIblH MarblHACBl MEH
KOJIIAHbUTYBIH TasKbUIai anaabl. COHBIMEH KaTap, Cypak-Kayar oficli apKbUIbl JKaHyapJap
oJlieMi MEH Ka3ak TUTIHJAET 300JIOTHSIJIBIK aTtayjap Typajbl CypakTap KOWBIMN, CTYASHTTEPAIH
OeNceHalIriH apTThIpyFa Oosapl.
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2. XKobanbIxk aaic.

CtyneHtrepre 300JOTHSUIBIK aTayiapMeH OallaHbICTBI 3epTTey >KOOanapblH YCBIHY
OJIApABIH IIBIFAPMAIIBUIBIK KaO1JIeTTepiH NaMbITyFa bIKMal ereal. Mbicanbl, opOip CTYAEHT
©31He TaHJAN aJFaH >KaHyapAblH TIPIIUIK €Ty OpTachl, KOPEri, AaybIChbl Typajbl 3€pTTEY
JKYPTi3iI, HOTH)KECIH ChIHBIN JIbIHAA KOPFaybl MyMKiH. Byl ofic cTyieHTTepre 30010 UsIIBIK
aTayJlapAblH TEPEH MOHIH TYCIHyIe JKOHE OJIapAbl LIBIFAPMAINBUIBIK TYPFbIIAH KOJIIAHYFa
MYMKIHAIK Oepend.

3. HudpibIk TEXHONOTUSLIIAPIBI KOJIIAHY .

300JIOTHSITBIK aTayiapabl OKbITYa KOCBIMINIA KYpaJaap/bl, acipece Kas3ipri 3aMaHAaFbl
U PJIBIK TEXHOJOTHSUIAPbI KONIAHy oTe THIMAL. bys cTyneHTTepre oKy mpornecide OenceHe
KaTbICyFa, MaTepuajbl OHal opl KBI3BIKTBI TYple MeHrepyre MyMmkiHaik Oepemi. OKbITY
MpoLeCiHAe Kejieci KochMImamap MeH miardopmanapabl kommanablk: QR-kon, Google
O6nexTuB, Kahoot, World Wall.

1. QR-kox xonmany

QR-xoxTapapl OKy NpOLECIHAE KOJIAHy CTYIEHTTEPAlIH 300JOTHSUIBIK aTayJapMeH
TaHBICYbIH KeHinaereni. Mynaa apOip QR-kox Oenrini 6ip TakpIpbIlKa HEMeCe TalChlpMara
cliTeMe JKacaybl MyMKiH.

Tanceipma uoesiapor:

e QR-xom apKpUIBI JKaHyapJiap Typasibl MaJIMET ajy. Oplip jkaHyapra HEMece TOIKa
apHaiipl QR-xox xotibiHbI3. CTynenTrep QR-KOATHI CKaHepen, CoJl JKaHyapIbH OHOIOTHACHI,
AaHATOMMSCHI HEMECE TIPLILIIK OPTachl TyPaJbl MAJIMETTEPre KOJ JKETKi3€ anaibl.

e 3oonorus 6ofibiHIma cypakrap. QR-koaTapapl maiganaHbimn, SPTYPil CypakTap MeH
TancelpManapasl  opHanactelpy. CrymeHT QR-KOATHI CKaHepyiereH COH, onap OipaeH
TaTNChIPMaHBI MIENIyTe Kipicei, OYJ KbI3bIFYIIbUIBIKTBI aPTTHIPAIbI.

2. Google Ob6bekTHB

Google OObekTHMB — OyJ1 KOCBIMIIA apPKbUIBI CTYAEHTTEP HAKThl >KaHyapJapIblH
CypeTTepiH CKaHepJien, OJIapAbIH aTayJapblH, CHIIATTAMAJIAPbIH, TYPJepl MEH SKOJIOTHSIIBIK
MAaHBI3AbUIBIFbIH aJ1a aJabl.

Tanceipma uoesnapor:

e KanyapnapaelH cyperiH TaHbIcThIpy. Ctynmentrep Oenrim Oip »KaHyapabl Hemece
eciMaikTi kepim, Google OObEKTHUBIIEH OHBI CKaHEPJIEN, aKnapar anaabl. by oxic kepHeKiTiKTi
apTTBIPAbI XKOHE TEPMHUHIEPl €CTe CAKTayFa KOMEKTECe 1.

e O3iHAik 3epTTey. CTyaeHTTepre skaHyapJapAblH cyperrepi Oepijeni, onap e3IiriHeH
Google OOBEeKTHBTI MaliaaHblIl, aTayiap MEH cunarraManapabl Tabaabl.

3. Kahoot

Kahoot — Oyn mHTEpakTHBTI BUKTOPHMHA MEH OWBIHAAP YIIIH TaHBIMAN IIaTdopMma.
Crynentrep 3oo0sorusi OOWBIHIIA TECT TAaNChIPMAJApbIH OpPBIHAAY AapKbUIBI OlTiMAEpiH
TEeKCepel.

Tanceipma uoesiapor:

e 3oonorust OoiipiHma BukTOpHHANap. Kahoot matgopmachiHIa 300JIOTHSIIBIK
ataynapAbpl TECTiJey YINiH apHaiibl BUKTOpUHanap kacay. CTydaeHTTepre »kaHyapyiap MeH
OJIApABIH €PEKIIETIKTEeP] Typajbl CYypaKkTap KOHBII, TYPHIC KayanTapabl TAHAAY YCIHBUIAIBI.

e XanyapmapneiH  knaccubpukanmsicel.  CTymeHTTepre  KaHyapjiapabl  JYPBIC
KJIaccupuKanusiayJpl  Tajam eTeTiH TarnceipManap Oepy. Mbicanel, skaHyapJapabl
CYTKOpEKTiJIep, OaybIpbIMEH JKOpFajiayIbuiap, Kycrap 1.60. OofibiHIIa Oemy.

o JKanyapmapabiH Tipmmyik 1mkiabl.  Tipmijik LOUKImept Typajibl CypakTap MeEH
TarnchlpMajap apKblUIbl KaHyapJIapblH 6Mip CYpy IPOLECTEPIH TaIAay.
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4. Worldwall

WorldWall - 6yn okpmylbliapFa TakbIpbIMTbIK, WHTEPAKTVBTI  KabblpFa >kacayFa
MYMKIHZIK GepeTiH Kypasl. CTyfeHTTep a/ieM KapTacbl, pebyc, CoKyMbak, ColKecTeHAipy
OMbIHAAPbI CUAKTLI SPTYP/II TarcbipMasiap apKblibl 6iNiMiH TeKcepe anagpbl.

Tancbipma ngeanapbi:

« 3oonorvsnblk, cedkymbak. CTyfeHTTep >XaHyapnapfblH, atay/iapbl MeH ofapiblH
cvnatTamanapbiH Tabybl YLLIH 300/10MVSIbIK COMKYMOAKTbI LLELLIE/].

o ColiKecTeHgipy OMbiHAapbl. CTyaeHTTepre >aHyapsap MeH ofapibiH, TipLwinik
OpTacbiH Hemece KracTapblH COMKeCTeHAIpIn, AypbIc >KayanTbl Taby Kepek. Mbicasbl,
"">»KaHyaprapp! atan, onapabIH, MeKeHAeY OpHbI 60MbIHLLIA TOMTaCTbIPY"".

» CypeTneH coalikecTeHaipy. CTyaeHTTep Genrini 6ip XaHyapnap CypeTiH Kepir, OHbIH
araybIH lypbIc Tabyfa Tuic.

KocbIMLLa TancbIpmasiap:

o MynbTumeguanblk,  kobasiap.  CTygeHTTepre  6enrini 6ip  >kaHyap Typasibl
My/IbTUMELVS/IbIK, MPe3eHTaLmMA »acar, OHbIH eMip CYpY CaTTbl, 3KO/IOMMA/IbIK MaHbI3bl XoHe
6acka 1a KbBbIKTbI AePEeKTEPAl KepceTyre Tancbipma 6epinyi MyMKiH.

o TonTbIK 3epTTey >obasiapbl. CTyfeHTTepAi TonTapra 6enin, sp TONKa 300710 MSHbIH
9PTYP/I canacbiHaH TaKpIPbIN 6epin, Co TakbIPbINTa 3ePTTEY XKYPridyre Tancbipma 6epy. op
TON 63 3epTTey HaTWKenepiH OHMaiiH nnatgopMaga (Mbicanbl, GoogleSlides Hemece
PowerPoint) Kopraiigpb!.

CypeT 1 lMNnattopmagafbl XXyMbIC 6apbiCcbl
3epTTeyai TyiHOeN Kene, 6i3 MblHadan aH-KyC atay/apbiH aHbIKTaabIK;

KecTte 3. 300M10rvssbIK atayniap

Ne >Kannbl aTaybl ATanblK AHanbIK Teni

1 KynaH AFbID KaLlbip KoabIk

2  Apkap Kymka ApKap Ko3biFa

3 bByFbl CyfbH Mapan Koabira

4 bynaH KaHpafaii

5 bBekeH AHfiarain

6 AKOBKeH Caififak, KyiTeke  AKO6KeH Kypanaii, KopbIKrac
7 Enik Kynmis Cere, TeSiKi EHiNiK

8 Kuik Teke KUK Kypanaii
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9 | Aw Makar, icti, | Kipekeii, Mmepaex Komxbik, amaHak
MOHKY
10 | Apbictan blzakop, ceiprTan | KaHmsip TenOinme, abanan
11 | XKonbapsic [epi OnekuriH CappImMak, OHXKIK
12 | Bapsic, inbic | Bapbic TayTtan anaH
13 | Kabbuian AnaH
14 | Kackpip Apnan, abanan Kanmbik, enekmiH, | 6eaTipik
KYPTKa, IIYJIaH
15 | Tynxi Tynxi Mpeipmiblk, KaHUIBIK, | JKayTas, MBIPTOT,
KaHXKBIP, JKIYTIK TYJIKIIIEK
16 | Ilin Maysip
17 | Cineycin CineyciH InOunin IHCiH
18 | bopchik Bbopak O300pak, OOIbIK
19 | XKputan Keianbabd Monuke XKinreii, nipme
20 | Ecek OHri Mo Kype, xompik, Takap,
KozeK, KapOara
21 |Hr CeipTTan Kanueig Kymmik
22 | MbIcbIK Ky6ix MpipchiH MayneH, 1araH, COKBIp,
Oe3ek, Mapray
23 | Bypkit ¥sbacap
24 | Keipan oy Capka
25 | AKKy Cahap, cakay Ky Kerinnip
26 | Kas Arakas Mawmbip
27 | Yiipek Kexex MexkneH lypereit
28 | TaybIk Kopas, erem TaybIK [lexe, mibu
3eprrey OaprIChIHAA, >KaH-)KaHyapyiap, KYCTapAblH Kajail YH KaTaTbIHAAPBIH 1a

AHBIKTAIBIK.

3eprreyai kyiheneidl kene, 013 KOChIMINA Kypasn KypacTeipablk. Kypanga aH-kyctap
TypaJibl KbI3BIKTHI IEPEKTEP KIUHAKTAJIBIN, cyperTepi Oepinni. by cryneHTTepAiH TaHBIMIBIK
KbI3BIFYIIBUIBIFBIH APTTBIPYFa MYMKIHIIK Oepeni.

KopbIThiHABI

CoHbIMEH, 300JIOTHSIIBIK aTayiapablH Ka3ak Till MeH ofedueri cabakTapblHAA alaThiH
opHbI epekme. Onap Tek TiaAiK OLTIMII KeHEWTINm KaHa KOHMail, CTYASHTTEpHiH FbUIBIMHU
IOYHUETAHBIMBIH, SKOJIOTHSUIBIK CAyaTThUIBIFBIH JAMBITYFa MyYMKIHZIK Oepeni. MHHOBaLMAIIBIK
ozicTep MEH TEXHOJIOTHSUIAPABl KOJNJAHY apKbUIbl 300JIOTHSUIBIK aTayJiapAbl OKBITYIBIH
TUIMAUTITIH apTTRIpyFa Oomanel. Ocbutaiiina, Ka3ak TUTIHIH OaliIbIFBIH TYCIHY JKOHE TaOHFaTKa
mereH KypMerTi TopOueney MakcaTblHAA 300JOTHSJIBIK —aTayjapibl OKBITYy 9icTepi
cTyaeHTTepAlH OiiM camachblH KOTepyre >KOHE OJIAPHABbIH IIbIFAPMAIIbUILIK KaOlJgeTTepiH
JaMBITYyFa BIKIAJ €TeIl.

¥cbIHbICTAP:

1. Kazak tim meH oneOueri cabakTapblHIa 300JOTHSJIBIK aTaylapibl OKBITYABI Oacka
noHAepMeH nie O1pIKTIPETIiH UHTETrPAlFSUIBIK TICUASPAl KOJIAaHY,

2. BupTyangsl 3KCKypcusiIap, 3JIEKTPOHIBI OKYJIBIKTAp JKOHE OKY BHIEOJApbl apKbLIbI
JKaHyapJap SJeMiH KOpCeTy;

3. 3000THSIIBIK aTayNapabl OKbITYABIH Oip OaFbIThI peTiHIAE ONAPIbIH Ka3aK MOIEHUETI
MeH (DOJIbKIIOPBIHAAFBI OPHBIH KOPCETY;
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4. 300OTHSUIBIK aTayiapAblH Ka3aK TUIHAE OYPbIC KoHEe Oipi3al KOJNAaHBLIYBIH

KaMTaMachbI3 €TY.

ConbiMeH, apOip aH-KYC aTayJapbIHBIH aTaJIbIFbI, AHAIBIFBL, TOJI HeMece OajlanmaHbIHbIH

ataynapsl Oi311H TiiMi3ae e Oap eKeHIIT H FRUTBIMU EPEKKO31eP apPKbLIbl TAJIETIEIIK.

AH-KyCTapFa KaThICThI aHA TUTIMI3/I€ €pTeAeH KAbINTACKAH aTayapabl OPHBIMEH TYPBIC

KOJIAAHBIN, TUITE JereH KypMeTiMi3ni kepcere Oineiik, opl OHmall YJTTBIK pPyXaHU
KYHJIBUTBIKTAPBIMBI3IbI KEHIHT1 YpIIaKTapbIMbI3Fa AypbIc Oepe Oiayre yMThUIaHbIK!
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T'OTOBHOCTH EJATOI'OB K PEAJIN3AIINU AJANITHBHOM
®U3NYECKOU KYJIBTYPHI B OBIIIEOBPA3OBATEJIBHOU MIKOJIE
Kysuna C.B.""

PRIV «Cpeonsist wxona Ne23», Ilemponasnoeck, Kasaxcman
*Aemop ons koppecnondenyuu: bom2701@mail.ru

AHHOTAHSA

B pmaHHO# cTaThe pPACCMATPHBAKOTCA MPOOJICMBI, CBS3aHHBIC C TOTOBHOCTBEO CICIHATHCTOB MO
(pM3MIECKOMY BOCHHTAHHMIO padOTaTh B MHKIFO3HBHOM OOPA30BAHWH, peaHM3alliy agaNTHBHOW (PH3HUIECKOH
KyIbTYPbl, BBICTPAHBAHHSA HWHIMBHOYAIBHOTO OOpa30BATEIBHOTO MapmipyTa i ACTeH C  0COOBIMH
00pa30BaTCIBHBIME OTPEOHOCTAMH.

CymecTByeT TMPOTHBOPCUHS MEKTY CHCTCMOM OOpa30BaHHSA B MOTPCOHOCTH B KBATH(DHIMPOBAHHBIX
CHCIHUATINCTAX MO AAANTHBHOH (PU3MUECKON KyIbTYpPEe M OTCYTCTBHEM CHCHHAIM3HPOBAHHOW ITOJTOTOBKH I
3TOH Cepsl ACIATEIBHOCTH ¥ BBITYCKHHKOB NMEJATOTHIESCKUX CIICIHATbHOCTEH.

[TpoBeicHHOE AHKETHPOBAHWME YUHTENCH (DPHM3MUCCKOM KyIbTYPHI MO3BOJMIO BBIIBUTH PAA MPOOIEM H
HAMCTUTD IYTH PCIICHHA. ABTOpOM CTaTbul MNPEAIATAOTCA MCTOAUUCCKHEC PCKOMCHAAINH IO PCATA3aIHA
amanTHBHOHN (hPH3HUECKOH KYJIBTYPbI B 00me00pa30BaTeIbHOM MKOJIE.

KmoueBbie cioBa: agantuBHas (U3MUECKas KyJbTypa, YUamuecs C OCOOBIMH 00pa30BATCIbHBIMU
NOTPSOHOCTSAMHE, TOTOBHOCTD NIEAr0TA.

MEJATOI' TEPJIH KAJINBI BLIIM BEPETIH MEKTENTE BEUIMJIEJITEH
JEHE IIBIHBIKTHIPY/IbI ICKE ACBIPYFA JAWBIH/IBIFBI
Kysuna C.B.I"
P« No23 opma mexmen» KMM, ITemponasn, Kazaxcman
*Xam-xabap yuiin asmop: bom270 l(@mail.ru

Anjarna

Bbyn Makanmama [eHE IOBIHBIKTBHIPY MAaMAaHJAPBIHBIH HMHKIFO3MBTI OimiM Oepyae >KYMBIC ICTEyTe,
OcHiMIeNeTiH ACHE MIBIHBIKTHIPY ABI )KY3€Te aChIPYFa, epeKiIe OLriM Oepy K KETTIIKTepl Oap Oamamap yIiH skeke
6imiM Oepy MapIOPYTHIH KYPYFa JAHBIHABIFBIHA OAHIAHBICTHI IPOOIEMAanap KapacThIPbIIAIbL.

Bimim Oepy xylieci apachlHAA aJaNTHBTI JCHE INBIHBIKTHIPY OOWBIHIIA OLMIKTI MaMaHAApFa ACTCH
KOKETTLIK TEH IEJarOTHKANBIK MAMAHIBIKTAP TYJICKTEPIHIH OCHI KbI3MET Cajachl YINIH MAMAaHIAHIBIPHUEFAH
JANBIHIBIKTHIH O0IMAYBI apachlHAA KAWMIBLTBIK Oap.

JleHe IMBIHBIKTEIPY MyFATIMACPIHE KYPri3lIreH cayarxHama Oipkarap mpoOieManapabl aHBIKTAYFa JKOHE
IICTIY >KOJIJAPBIH AHBIKTAYFa MYMKIHIIK Oepai. Makanma aBTOpsI skammbl OiniM Oepetin Mekrente beftiMaenrex
JICHE IIBIHBIKTHIPY B 5KY3€Te achIpy OOMBIHIIA 9ICTEMEIIK YCHIHBICTAP YCHIHABI.

Kinr cesmep: OcHimzaenacTiH ACHE IIBIHBIKTHIPY, CPeKmIe OimiM Ocpy KaKCTTLTIKTEpi Oap OKymIbLIap,
MYFaTiMHIH JAHBIHIBFBL
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TEACHERS' WILLINGNESS TO IMPLEMENT
ADAPTIVE PHYSICAL EDUCATION IN SECONDARY SCHOOLS
Kuzina S.V.I"

PMSI «Secondary school No23», Petropaviovsk, Kazakhstan
*Corresponding author: bom2701@mail.ru

Abstract

This article examines the problems related to the willingness of physical education specialists to work in
inclusive education, the implementation of adaptive physical culture, and building an individual educational route
for children with special educational needs.

There is a contradiction between the educational system in the need for qualified specialists in adaptive
physical culture and the lack of specialized training for this field of activity among graduates of pedagogical
specialties.

The survey of physical education teachers made it possible to identify a number of problems and identify
solutions. The author of the article offers methodological recommendations for the implementation of adaptive
physical education in secondary schools.

Keywords: adaptive physical education, students with special educational needs, teacher readiness.

Beenenne
AnantuBHast pusndeckas kyiaprypa (APK) B 00meoOpazoBaTenbHON MIKOJIE CTAHOBUTCS
HEOTHEMJIEMOH YaCThI0 HWHKIIO3UBHOrO oOpasoBanms. E€ nenp — obecrneunth paBHBbIC

BO3MOKHOCTH [UJIsl y4acTusi B (PU3MUYECKOH AKTUBHOCTH IIKOJIBHUKAM C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMM  310poBbsd. ADK mnpeamnonaraer aganTanuio MOporpaMM, METOOUK U
00opynoBaHusi, 4TOOBI YOBIETBOPUTh HHANBUAYAIbHBIE TOTPEOHOCTH KaJKAOTO YUCHUKA.

Brenpenne A®K crocobcTByeT pasBUTHIO JIBUTATEIbHBIX HABBIKOB, YJIYYIIEHHIO
(pU3NIECKOr0 COCTOSHUSI M COLMAJBHON amanTanuu nereid ¢ ocoObiMu 00pa3oBaTENbHBIMU
notpedHocTsiME (OOIT) B 001meodpa3oBaTenbHOM MIKONE. ITO Takke POPMHUPYET Y 34OPOBBIX
LIKOJIbHUKOB TOJIEPAHTHOE OTHOLIEHHE U TOHUMaHUE K CBOUM CBEPCTHUKAM.

MeTononoruueckoil 1 TeopeTUIeCcKoi OCHOBOW MCCIENOBaHUS SIBISIFOTCS: IIOJOXKEHHS
COBpeMeHHOU crnennainbHoi menaroruku u ncuxonoruu (T.A. Bmacosa, JI.C. Beirorckui,
A.A. Jmutpues, B.M. JlyboBckoil W ap., NMPUHLMIBI KOPPEKLIHOHHOH HAIMpPaBIEHHOCTH
yuebHO-BocnuraTensHoro npouecca (JI.C. Brirorckuii, B.M. JlyGoBckoit u ap.); Teopuu
NeNarorndecKnx TEXHOJOTH 0OyUeHUsI M BOCIIUTAHUS AeTel ¢ 0COOBIMU 00pa3oBaTEIbHBIMU
notpedHocTsiME (E.B. Knoukosa, M .10. Jlesuenko, E.M. Mactiokosa, A.A. Iloramuyk u ap.)»
[1-8].

Ilon amantuBHOW ¢u3mueckoil KynbTypoir M.M. JIaBUAEHKO INOHHMAeT «CHUCTEMY
yJIYYIICHUS] U TAPMOHU3ALIMN BCEX IrpaHell U KadecTB peOEHKa C OTKJIOHEHUSIMH B COCTOSTHHU
310poBhsl ((PU3MUECKUX, MHTEJUIEKTYAIbHBIX, 3MOLHOHAIbHO-BOJEBbIX, 3CTETUUYECKUX HIIH
STHUYECKUX) Ha OCHOBE (PH3UUECKUX YIPAKHEHUH, COLMAIBHBIX U TUTHEHUYECKUX (PaKTOPOB.
besycnoBHO, amantuBHas Qu3HUEcKas KyJbTypa SIBISAETCS MEXIUCIHUILUIMHAPHONH OOJIACcThIO
IEATeIbHOCTH OYAYIIUX U HACTOSIIIUX [1eAarorosy [9].

O¢pdexrunas peammzauuss ADPK T1pebyer KBamMPUIMPOBAHHBIX —CIIELUAIHCTOB,
BJIAJCIOIINX 3HAHUSMH B O0NacTH (PU3HMOJNOTHH, TICUXOJOTUM W TEOArorukd, TakK Kak
HEOOXOIMMO HMHIUBUIYAJbHOE TUIAHUPOBAHUE 3aHATUH, y4eT MEIWLWHCKUX MOKa3aHUH U
co3nanue Oe30MacHOW, momAepsKuBaromel cpenbl. BakHO Takske BOBJIEKATh POIUTENCH B
nporecc, obecrneunBasi MPEEeMCTBEHHOCTD U COTJIACOBAHHOCTh YCHITHIA ToMma | B Ikojie. ADK
— 3TO UHBECTHLIHS B 3I0POBbE U OJIaronoyune Kaxaoro pedeHka.
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HccnenoBanue rotoBHOCTH menaroroB k peaimsanuu ADK B obmeoOpasoBaTenbHON
IIKOJIe — BAYKHOE HAIMPABJICHHE, KOTOPOE MOXKET IIOMOYb BBISIBUTH MTPOOJIEMHBIE 30HBIL, a TAKXKe
OTIPENeNIUTh CHJIbHBIE M Ci1a0dble CTOPOHBI MOATOTOBKM CrienuanucToB. Hipke nmpuBeneHb!
OCHOBHBI€ 3Talnbl U aCMEKThl TAKOTO UCCIEIOBaHUS.

Ilens ucciaenoBaHust — OLIEHUTh YPOBEHb FOTOBHOCTH IeAaroros k peanusauuun APK B
00pa3oBaTEIbHOM TIPOLIECCE, BBIIBUTH HEIOCTATKH B TOATOTOBKE M NPO(ecCHOHATBHBIX
HaBBIKAX IIE€Jarorop M pa3padoTaTh PEKOMEHAALMU IO MOBBIIEHHUIO YPOBHS T'OTOBHOCTH
YUUTENEH.

3agauu:

1. M3yuuth ypoBeHb 3HAHUH M HABBIKOB Nenaroros B obmactu ADPK.

2. Ilpoanamu3upoBath OTHOIEHHE reparoroB kK ADQK u HHKIIIO3MBHOMY 00pa30BaHHIO.

3. Onpenenuth MOTPEOHOCTH MEAArOroB B AOMOJHUTEIPHOM 00pa30BaHUU U pecypcax.

Taxum 00pazom, aKTyaIbHOCTb HCCIENOBAaHUS 00YCIOBIEHa KOMIJIEKCHOMY MOIXOAY K
peanu3alMd TOTOBHOCTH palOThl yuuTens (PU3HMUECKOW KyJNbTypbl B HMHKIIO3MBHOM
oOpa3oBaTeNbHOM cpere.

Matepuanbl 1 MeTOABI HCCJIE0BAHHS

Jlns npoBeneHusl UCCIeIOBaHUS Mbl MCIOJIb30BAIN aHAJIU3 JUTEPaTyphbl, JOKYMEHTOB,
HaOJIIOIeHNE, AaHKETHPOBAHUE.

Aunanuz numepamyper TO3BOJIWI YTOYHUTH OCOOCHHOCTH NPETNOAABAHUS adalTHBHOM
¢u3ndeckoil KyJNbTypel M TEOPETHUECKH OOOCHOBaTh HEOOXOAMMOCTh CIEIHaTbHON
MOJATOTOBKU K JAHHOMY NPENnoJaBaHuUIoO.

Anamu3 pokymentoB (I'OCO PK, tumoBoii yueOHOH mporpaMmbl 1o (pU3UUECKOM
KyJbTYpEe W METOIUYECKUX MaTepuasioB), Ucmonb3yeMbix B ADK ocyiecTBieH ¢ LeNbro
YTOYHEHUS] COBPEMEHHBIX TPeOOBaHUN CHCTEMBI 00pa30BaHMs K POPMHUPOBAHUIO (PU3NIECKHX
Ka4ecTB JIUYHOCTH uepe3 npeamer «Pusmueckas KyJabTypa» B LIKOJE» JUIsl JanbHeHIIen
ajanTalnuy 3TUX TpeOOBaHUH K BO3MOXKHOCTAM HKojigpHUKA ¢ OOIL

Habniooenue 3a 3aHATHIMU U YpPOKaMH C LENBI0 OLEHKH CIIOCOOHOCTH IEAaroroB
BHEAPEHUS aJalTUBHBIX METO/IOB B IIPAKTUKY.

Aunkemuposanue cpenu yautenei Gu3nuecKoi KyJIbTypbl ¢ Lebto coopa nHGOpMaLuu o
UX 3HaHUSX, OTbITE U YBEPEHHOCTHU B peanuzauuu ADOK.

Pe3yabTaThl HecaenoBaHus

B cootBercTBUM ¢ OTOOpAaHHBIMU METOAMH HCCIIEIOBAHUS Mbl POBEJIH AHKETUPOBAHUE
yuuTeneil pu3nueckoi KynpTypel. Beero B aHkeTHpoBaHUN y4acTBOBANIO 20 YEIOBEK.

Ha mnepsoiii Bompoc «Kak BbI OlleHMBaeTe CBOM 3HaHUS B 00JAacTH ananTHBHON
(bu3mueckoil KyabTyphi?» TONbKO 15% yuutenelt orMeTwin? Kak gvicokue, 25% - cpeonue n
octajnbHble 60% - Hu3KUE.

Ha Bropoii Bompoc aHkeTel «Kakue mnpoOneMbl BBl CTaJKHUBAeTeCh B Mpolecce
NpenojaBaHusl aJanTHBHOH (U3NYECKOH KyJNbTypel?» OonbIMHCTBO mnemaroroB (85%)
OTMETHJIN BCE€ BAPHAHTBL HEOOCMAMOK 3HAHUI Y Neoaz0208, OMCYMCmeue MemoouyecKux
MAMeEPUAN0E,; HEX6AMKA BPEMEHU HA NOO20MOBKY K YPOKAM.

IIpu 3Tom GonpmmHCTBO 0TBETOB (75%) Ha Tpernii Bonpoc «IIpoxoawu au Bel KypChl
NOBBIEHNs]  KBAIM(pUKAMK 1O  aJanTHBHOH  (usuueckoil  Kynbrype?»  Obuin
MOJIO’KUTETbHBIMU.

Ha uerBepthiii Bompoc aHkerbl «JlocTaTouHO N y Bac pecypcoB (obopymoBaHue,
METOIMYECKIE MaTepUabl) JIsl IPOBEIEHHS YPOKOB IO aJaNTUBHON (PU3HMUECKOH KyIbType?
OTBETBl PECIIOHIAEHTOB PACIPENeNINCh CIeAyomuM obpazom: 25% «B OCHOBHOM
JOCTATOUHO», 75% - «HETOCTATOUHOY.
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Ha nocnepnuit, nsateiil Bonpoc aHkeTbl «Kakue TeMbl Bbl CUMTAETE BAXKHBIMHU JIs
NOBBIEHUs] KBaJu(ukauuu B 00JaCTH amanTUBHONH (U3NYECKOH KyJNbTYPBI?» YUUTENs
¢usndeckoil KynabTypbl BeIOMpann «METOIWKH ananTUBHONW (U3UYECKOH KYyJIbTYPBDY,
«IIcuxomoruss paboTel € [ETBMH C OCOOBIMH OOpPa3OBaTENbHBIMH IMOTPEOHOCTSIMNY,
«Cneunguka pa3muuHbIX 3a00I€BaHUI» U Ap.

JlaHHOE HCCiIenoBaHUE IMOKaszalo, 4ro memarorw, paboraromue B cucreme ADK, He
Bceraa rotossl kK padbore ¢ nerbmu ¢ OOIN, He B momHON Mepe 00nanaroT 3HAHUSAMH B 00J1aCTH
MEIULUHBI, TEAArOTHKH 1 MCHXOJIOTHH.

UccnenoBanue TO3BOJMIO BBIIBUTH MpoOJeMHbIE CTOpOHBI npernonaBaHus ADPK u
pa3paboTaTh METOAMYECKHE PEKOMEHIALINH [T yUuTeNeH GU3nIeCKON KyJIbTYpPBI.

Ob6cyxnenne

A®K B obmeodpa3oBaTeNbHON MIKOJIE MPU3BaHa 00ECEYNTh MOJTHOLEHHOE BKIIFOUEHUE
nereii ¢ OOII B oOpazoBaTenbHBIN MPOLECC U CO3AATh YCIOBHS ISl UX (PU3UIECKOTO Pa3BUTHS
HAapaBHE CO CBEPCTHHUKAMH. JTO TNPENAIoJiaraeT He MPOCTO MOAU(UKALUIO CYIIECTBYIOIINX
nporpaMm, a pa3paboTKy WHAMBHAYAJIbHBIX OOPa30BATENbHBIX MApIIPyTOB, YUUTHIBAIOIINX
OCOOEHHOCTH U MOTPEOHOCTH KAXKIOTO YUSCHHUKA.

B cBoeii pabote MbI IpuaepKUBAEMCS CISAYIOMUX KOMIIOHEHTOB peanu3annn ADK:

Lenu u 3a0auu ADK:

1. dusnueckoe pa3BUTHE — IMOBBIIICHUE YPOBHS (PU3UYECKOH MOATOTOBICHHOCTH U
Pa3BUTHE OCHOBHBIX ABHTATEIbHBIX HABBIKOB.

2. ConuanpHas aganrauys — nomois B uHTerpauuu aereit ¢ OOII B couyM, pasButue
COLIMAJIbHBIX HABBIKOB U KOMAaHIHOTO B3aUMOJCHCTBUS.

3. Peabwmmrammsa — xoppekuus (U3NYECKOTO COCTOSIHHS, YJIYUILIEHHE 3A0POBbS H
npoduIakTuKa 3a00JIeBaHUN.

4. DMOLMOHANBbHOE pPAa3BUTHE — IMOBBIIICHUE CAMOOLICHKU, YBEPEHHOCTH B cebe H
CO3JIaHHE TTOJIOKUTEITBHOTO 3MOIIMOHAIBHOTO (hOHA.

Memoowr u nooxoosr ADK:

- WHOUBUAYAJIBHBIH MOAXOA uepe3 ydeT OCOOEHHOCTEH KakKOOro y4allerocsi, ero
310pOBBsI M (PU3NIECKOH MOATOTOBKH, a TAK)KE alaNTalysl MPOrpaMM U METOJIOB OOyUEHUS,

- WUTPOBBIE TEXHOJIOTUH Yepe3 HCIIOJIb30BAaHHE HIPOBBIX 3JIEMEHTOB U YIPAKHEHUH,
KOTOPBIE JENA0T 3aHATUSI HHTEPECHBIMH U YBJIEKATEIbHBIMIL.

- UWHKJIIO3UBHBIE TIPAKTHKH, KOTOPBIE PEATH3YIOTCS C MOMOIIBI0 OPTaHU3aLNH
COBMECTHBIX 3aHATHUH IS €TeH ¢ pa3sHBIMH BO3MOXKHOCTSIMH, YTO CITIOCOOCTBYET Pa3BUTHIO
TOJIEPAHTHOCTH U B3aHMOIIOMOIIH.

Cooepocanue ADK. Pa3paboTka crnenuantu3upOBAaHHBIX NPOTPaMM  adalTHBHOM
¢bu3ndecKoil KyJbTyphl, BKIIOYAIOIINX PAa3JIMYHbIE BUIBI IESTEIbHOCTH, TAaKUE KaK: JieTKas
aTieTuKa, IiaBaHue, urpbl (Momudunuposannbsie 1 aereid ¢ OOII), penakcaunoHHbIE U
IbIXaTeNNbHbIE TPAKTUKY, PUTHEC M THMHACTHKA H AP.

Metoanueckue peKOMEHAAMU MO Peau3aliy aJanTUBHONW (PU3NYECKOH KYJIbTYpPbI
HAIpaBJIeHbI HA O0eCTIeYeHne JOCTYITHOCTH B 3P (HEKTUBHOCTH (PU3NIECKOrO BOCITUTAHUS AJISI
yuammxcst ¢ OOIL  KoroueBbIM acmekToM sBISIETC WHAMBUAYAIM3AaLUS TPOTPaMM,
YUUTBIBAIOIIAs HO30JIOTHIO, CTENEHb (PYHKIMOHAIBHBIX HAPYLICHHH M MCHXO03MOINOHAIBHOE
COCTOSIHUE 3aHUMAIOIIUXCSI.

Lenp — NOBBIIIEHNE KAYECTBA KU3HH, COLUATU3ALUS U HHTerpauus IkoabHUKOB ¢ OOIT
B 00IIECTBO.

1. PexomeHmyercs MNPOBOOUTH KOMIUIEKCHOE OOCIeNnOBaHHE C MPHUBJICYCHHEM
CHEeLHUAINCTOB (BpaueH, NCHXOJIOrOB, MEAAroros) U OMpPEeNIeHHs] ONTUMAJbHBIX BUAOB U



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 91

WHTEHCUBHOCTH (u3nueckoil akTuBHOCTH. HeoOxommmo co3maBaTh OaronpHsATHYIO,
UHKJTIO3UBHYIO CPEy, CTUMYJIMPYIOLIYI0 MOTUBALIMIO U YBEPEHHOCTH B cebe.

2. Ocoboe BHUMaHHE CIENyeT YAENSATh MONOOPY YNPaKHEHUH, HaNpaBJIEHHBIX Ha
KOMIICHCAIIMIO HApPYIIEHHbIX (YHKIMH, Pa3BUTHE KOOPAMHALIMK M oO0med (usnyeckon
MOATOTOBKU. BakHO HCMONB30BaTh BapUATHBHBIE METOAbI OOyUEHHS, amanTHPOBAHHOE
00OpyIOBaHNE U TEXHUYECKHE CPEACTBA peabrnnuTannu. PeryisipHblii MOHUTOPHHT ITporpecca
MO3BOJIUT KOPPEKTHPOBATh MpPOrpaMMy H 00€CHeunBaTh YCTOHYMBBIN ITOJOXKUTENbHBINA
pe3yJIbTar.

3. BaXXHBIM 3JIEMEHTOM aaNTUBHON (PU3NYECKOH KYJIBTYPBI SBJSETCS MCIIOJNB30BAHHE
CHEeLHAIN3UPOBAHHOTO O0OPYOBaHMS M HWHBEHTAps, IO3BOJIIIOLIETO KOMITIEHCHPOBATH
(yHKUNOHATBHBIE OrPAaHMYEHHsT M CO3/1aTh Oe30macHyro cpeny st 3amatuil. Kpome Toro,
HEOOXOIMMO BHENPEHWE HHHOBALMOHHBIX METOAMK M IOAXONOB, TaKWX KaK CEHCOpHas
UHTErpalysi, 3proTepanusi M KUHE3UOTEpaIus, HANpaBICHHBIX HA Pa3BUTHE MOTOPHUKH,
KOOpIMHAIMU U OanaHca.

4. DddextuBnas peammzamusi ADK HeBo3MokHa 0€3 TECHOrO B3aMMOACHCTBUS
CHELHUAINCTOB PA3NMYHOrO Mpodwisd: yuuTenedl (U3NIECKOH KyJIbTypbl, 1e(peKTOJOroB,
NICHXOJIOTOB, MEMULIMHCKIX Pa0OTHUKOB M poauTesei. Takol KOMaHIHBINA MOAX O/ O3BOJISIET
pa3paboTaTh KOMILIEKCHYIO MPOrpamMMy peadWIMTald M a0WINTAlMY, HAIpaBJICHHYIO Ha
MaKCUMAJIBHYIO COITHATU3ALIMIO U UHTETPALI0 peOeHKa B OOIIeCTBO.

KomruiekcHbIi TIOAXON, OCHOBAaHHBIH Ha oOOMeHe uWH(pOpMauueli U COBMECTHOM
IUIAHUPOBAHHUHM, CIIOCOOCTBYET MOCTHIKEHUIO HAWIYYIIUX pe3yJbTaToB B (U3MIECKOM
Pa3sBUTHHU U COLMAJIBHON ananrauuu nereu. Iloanepxka co CTOPOHBI CEMBH MIPAET BAXHYIO
POJIb B MOTHBALIMH PeOEHKA K 3aHSATHAM U YKPEIJICHUH BEPbI B CBOM BO3MOKHOCTH.

5. A®K B o00meoOpa3oBaTeNbHON INKOJE TNPENCTaBI€HA B HECKOJBKUX (opmax,
HAIIEJICHHbIX Ha BKJIIOUEHHE paeTeld ¢ 0coObIMH OOpa3oBaTeNbHBIMH MOTPEOHOCTSMH B
AaKTUBHYIO  JIBUTaTEJbHYIO  JeATeNbHOCTh. K KiFO4eBbIM  (opMamM  OTHOCSTCSA
cneunanusnposanHbeie ypokn ADK, mHTerpupoBaHHBIE 3aHATHS (PH3UUECKOH KYJIBTypOH C
UCTIONb30BaHNEeM Au(p(epeHIUPOBAHHOTO OAXO0/A, 3aHATUS B CEKLIMSX M KPYXKKAX, a TAKKE
NPOBENEHUE ANANTUBHBIX CIIOPTUBHBIX MEPOIPUATHI.

6. CneumanusupoBanHble ypoku A®K mpenmonaratoT pa3paboTKy WHAMBHIYAJIbHBIX
WIA  TPYNONOBBIX  MPOrpaMM,  VUUTBHIBAOIIMX  HO30JIOTHYECKHE  OCOOEHHOCTH U
(yHKUNOHATBHBIE BO3MOKHOCTH KaXIOTO yueHUKa. MIHTerpupoBaHHbIE 3aHATHUS TIO3BOJISIOT
nersMm ¢ OOIl yyacTBOBaTh B OOLIEKIACCHBIX MEPOIPHATHAX, ANANTHPOBAHHBIX IMOI HX
notpeOHOCTH. DTO Tpebyer oT yuurens (PU3MUecKOW KyJNbTypbl BIAACHHS METOAMKAMHU
nuddepeHIUPOBAHHOTO 00YYEHUS U UCTIONB30BAHUS CIIEHAIEHOTO 000Dy IOBAHHSI.

7. Cexuuu 1 KPy>KKH IO alaNTHBHBIM BHIAM CIOPTA, TAKHM KaK HACTOJIbHBIA TEHHUC,
IUIABAaHUE WJIM JIETKasl aTJeTHKa, CHOCOOCTBYIOT pPAa3BUTHIO JIBUTAaTEJIbHBIX HABBIKOB,
COLMAJIM3ALIMH 1 MTOBBIIIEHUIO YBEPEHHOCTH B ce0e. AanTHBHBIEC CIIOPTUBHBIE MEPOTIPHSITHS,
OpPraHU30BaHHbIE HAa IIKOJBHOM W PErHOHAIBPHOM YPOBHSX, CO3JAIOT IatdGopMmy uis
COPEBHOBAHMI, JEMOHCTPALMM IOCTIXXEHUH W oOMeHa ombiToM. Bee stu dopmer APK B
KOMILTEKCe 00ecreunBaroT BcecToporHee passutue nereii ¢ OOIL

Peammzaumss A®DPK B oOmeoOpasoBaTenpbHON INKOJE HE TOJNBKO CIOCOOCTBYET
¢usnaeckomy passuruto aereri ¢ OOII, HO u popMupyeT y BCEX YHAIIMXCS TOJEPAHTHOE
otHomenne K naersiM ¢ OOIIL, BOCIUTBIBAET YyBCTBO B3aMMOIOMOIIM W YBaXXCHUS K
UH/IMBUAYAJIBHBIM OCOOCHHOCTSIM KaXK/IOTO YeJIOBEKa. DTO BAXKHBIH IIAr Ha MyTH K CO3AaHUIO
MHKJTIO3MBHOTO OOINECTBA, I7€ KK NMEET BO3MOXKHOCTD PEaIM30BaTh CBOM MOTEHIINAT.
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3akaouenne

Hns ycnemnoit unterpaimun AD®K B o0meobpa3oBaTeNibHYO KONy HEoOXoauma
KOMILIEKCHAsI MOATOTOBKA [EAaroros, 4YTO M MOATBEPANIIO MPOBEACHHOE aHKETUPOBAHHUE. DTO
MOJPa3yMEBaET HE TOJIbKO CIEHAIM3MPOBAHHBIC KYPCHI MOBBIIECHUS KBAIN(PUKALUHN, HO U
MOCTOSIHHBIE OOMEH OIBITOM, yYacTHe B CEMUHAapaX W KOH(EPEeHLMsX, IOCBSIIEHHBIX
COBPEMEHHBIM METOANKAM U TeXHOJIOTUsM padboTsl ¢ nerbmu ¢ OOIL. BaxxHo, 4ToOb! yunTens
¢du3ndeckoil KynbTyphl 00Ja1aIl HaBbIKAMH Pa3pabOTKU HHANBHAYAJIBHBIX 00pa30BaTEIbHBIX
MapIIpyTOB, yMeNU MPUMEHATb Au(PepeHuUpPOBaHHBIE IMOOXOA H  HMCIOJIb30BAIH
MHHOBALIMOHHBIE CPENICTBA aJalTaLluH.

Kpome TOro, KirO4eBBIM aCHEKTOM SIBJIAETCS CO3JaHHME NOCTYIMHOH U WHKIIO3UBHOU
cpeapl. JTO BKMIOYaeTr B cebs olecrnedeHHe COOTBETCTBYIOIIUM O0OpyIOBaHMEM U
UHBEHTAPEM, a TAKXKE aIaNTall{io0 MPOCTPAHCTB IS 3aHATHH. Ba)KHO yunThIBaTH MOTPEOHOCTH
aeTell ¢ pa3MYHBIMH TUINAMU HApYIIEHWH, CO37aBasl yCIOBHSA ISl UX KOM(OPTHOrO H
6e30macHOro y4acTusi B pU3nuecKol akTHBHOCTH.

Hakoneu, HeoOxomumo HamaauTb 3(PGEKTUBHOE B3aUMOIECHCTBHE MEXKAY MIKOJIOH,
MEIULIUHCKIMH YUYPEXKICHUSIMH M CEeMbEH. PerynspHble KOHCYJNbTALMH C Bpaydamy,
NICUXOJIOTAMUA M CIIELHAIUCTAMU IO PeadMIIMTAlUY TMO3BOJIIOT aJalTHPOBATH MPOrPaMMy
A®K mnox wuHIUBUAYyaNbHBIE OCOOEHHOCTH KaXXIOTO Y4YeHHMKAa. TONBKO COBMECTHBIMU
YCUJIMSIME MOJKHO JOOWUTBCST MakCUMaJlbHOro 3(dexra oT 3aHATHUH M CHOCOOCTBOBATH
noJHOLeHHOH nnTerpaunu nereit ¢ OOII B obimecTso.

UccnenoBaHue TOTOBHOCTH TMEAAroroB K peaju3alidl aJanTUBHOH (U3NYECKOH
KyJbTYpbl B IIKOJIE MIPAET KJIIOUYEBYIO POJIb B CO3MAHUM HHKIIIO3MBHOH O0Opa3oBaTeNbHON
cpensl. D PEeKTUBHBIE PE3YIbTATHI TAKUX UCCIEAOBAHUI MOTYT IOMOYb YIIyUIIHTh KAY€CTBO
oOpaszoBaHus sl eTell ¢ O0COOBIMH OOpa3oBaTENbHBIMH MOTPEOHOCTSIMH M TOIAEPIKATH
NIeIaroroB B UX NMPO(heCCHOHANBHON NesITeTbHOCTH.
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BUPTYAJIBHASA DKCKYPCHUS KAK CPEJICTBO PA3BUTHUS HABBIKOB
XXI BEKA B KOHTEKCTE U®POBOI TPAHCP®OPMAIIAN
OBPA3OBATEJIbBHOI'O NTPOHECCA
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AHHOTAHSA

Bupryaneras 3D-3KCKypCcHA MPSACTABILICT COO0H COBPEMCHHYIO HH()OPMALIHOHHO -KOMMY HHKAITHOHHY FO
TEXHOJIOTHIO, HATIPABJICHHYIO HA MOBHIMICHHC 3(D(CKTHBHOCTH 00pa30BATCIHHOTO MPOICCCa 3a CUET CO3AAHUA
3(pekTa TPHUCYTCTBHA W BOBJICUCHHOCTH OOyuarommxcs. LICTpr0 HACTOSINETO HCCIICIOBAHHA SBIACTCA
OTIpEICTICHUE CTEHCHH 3(P(EKTHBHOCTH HCIIONL30BAHUS BHPTYAIBHBIX 3KCKYPCHH B IIPOIECCE IMPEMOAABAHI
AHIITMHCKOTO SI3bIKAa B 00IIe00pa3oBaTenbHON ImKoue. HOBH3HA HMCCIEIOBAHUS 3aKIFOYACTCS B TCOPETHUCCKOM
00OCHOBAHMH TIEJATOTHYECKOH 1IeIeco00Pa3HOCTH MpUMEHEHHS 3D-3KCKypcHii Ha YPOKaxX HHOCTPAHHOTO SI3BIKA,
B NPOBCACHHH JKCICPUMCHTAJIBHOW PpaboThI, a Takke B pa3paboTke W ampoOarmu aBropckoro 3D-typa mo
JKCTIO3HINH HCTOPUKO-KPACBEIIECKOTO My3es T. [leTpomaBioBcka.

Kmouesnbie cioBa: BupTtyampHas 3D-3KCKypcHsl, MO3HABATEIbHAS AKTUBHOCTb, MOTHBALMS OOYUCHUS,
(hopMHUPYIOLIII SKCICPUMCHT, HH()OPMALIHOHHO -KOMMY HHKATHOHHBIC TCXHOIOTHH.

BUPTYAJIJIbI DKCKYPCHS - XXI FACBIP JATIBIJIAPBIH JAMBITY KYPAJIBI
PETIH/JAE BIUIIM BEPY NPOLECIH HU®PJbIK TPAHCOOPMALIUAJIAY
KOHTEKCIH/E
Huxonosa H.A.!"

PRMM «Ne5 opma mexmeny, Ilemponaen, Kazaxcman
*Xam-xabap ywin asmop: nikonovanatala24@gmail.com

Anjarna

Bupryanasr 3D-3rcKypcHs - Oy OKBITY IMPOLECIHIH THIMALIITIH apTTHIPY MAKCATHIHAA KAThICYIIBLIAPIbI
IOBIHAWEI OOJMBICKA CTIKTCH OTBIPHIM, OJApABI OCJICCHII KATHICYFa BIHTAMAHABIPATHIH 3aMAHAYH AKMAPATTHIK-
KOMMYHHUKAIMSUIBIK TEXHOJOTHS. By 3epTreyaiH MakcaTel - BHPTYANAbl SKCKYPCHSUIAPABIH AFBUIMIBIH TiTiH
OKBITY TIPOLICCIHACTI THIMLITIH aHBIKTAY. 3EPTTCYAiH KaHAIBIFBI - 3D-3KCKypCHATIAPABI METE TUIH OKBITY A
TICIATOTHKAITBIK TYPFRIIAH KOJIAHY,IBIH TCOPHSIIBIK HOT13IEMEC], TOKIPHOCITIK JKYMBICTAP I JKYPTi3y, COHAAH-aK
[lerponaBnoBCK KanachIHAAFHI TAPHXH-OIKETAHY MYy3€HiHIH AIKCIO3MIISICHI OOHBIHIIA aBTOPIBIK 3D-Typasl
93IpIIey MKOHE CHIHAKTAH OTKI3y.

Kinr cesmep: Bupryamasl 3D-3KCKypCHS, TAHBIMABIK OCICCHAUNK, OKBITY MOTHBALMACHL,
KAJIbINTACTBIPYIIBI 3KCIICPUMEHT, AKNAPATTHIK-KOMMY HUKAIFSIIBIK TEXHOJIOTHSIIAP.
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VIRTUAL TOUR AS A MEANS OF DEVELOPING 21ST CENTURY SKILLS
IN THE CONTEXT OF THE DIGITAL TRANSFORMATION
OF THE EDUCATIONAL PROCESS
Nikonova N.A.""
PMSI «Secondary School No3», Petropavlovsk, Kazakhstan
*Corresponding author: nikonovanatala24(@gmail.com

Abstract

A virtual 3D tour is a modern information and communication technology aimed at enhancing the
effectiveness of the educational process by creating a sense of presence and engagement among students. The
purpose of this study is to determine the effectiveness of using virtual tours in the process of teaching English in
a general education school. The novelty of the research lies in the theoretical justification of the pedagogical
appropriateness of using 3D tours in foreign language lessons, the implementation of an experimental study, and
the development and testing of an original 3D tour of the local history muscum exhibition in the city of
Petropavlovsk.

Keywords: virtual 3D tour, cognitive activity, learning motivation, formative experiment, information and
communication technologies.

Beenenne

CoBpeMeHHBIH 3Tan pa3BUTHA 00pPa30BaHMS XapaKTEPU3YETCs aKTHMBHOM HHTErparuen
U(POBBIX TEXHONOTHH B y4eOHBIH mporecc. Bo3pacraromas norpedHOCTh B POPMHPOBAHUT
YHHUBEPCAIbHBIX Y4YE€OHBIX [EHCTBHI, CAMOCTOSITENIbHOCTH W KPUTUYECKOTO MBILILICHUS
TpeOyeT OT memaroroB MOWCKAa WHHOBALMOHHBIX (OpM M MeTonoB oOyuenus. OmHUM H3
NEPCIEKTUBHBIX HAIMpPABICHUN SIBIISIETCS HCIIOJB30BAHME BHPTYAJbHBIX 3KCKYPCHH Kak
CpeACTBa aKTUBU3ALIMH MO3HABATEIBHON EATENIbHOCTH U MOBBIIIEHUS] MOTHBALIMH YYALITIXCS
K U3yYEHHIO HHOCTPAHHBIX SI3bIKOB.

BupTtyanbHas skckypcusi, ocoOeHHO BbIMoJHEeHHas B 3D-(opmare, sBisiercss CHHTE30M
BU3YaJIbHOT'O BOCTIPUSITHSI, UHTEPAKTUBHOCTH M JOCTYIMHOCTH, YTO IMO3BOJISIET MAKCHMAJIBHO
npUOIN3UTE 00Pa30BATENBHYIO CUTYALUIO K YCJIOBHUSIM PEATbHOTO OOIIEHUS U MOTPYIKEHUS B
KyJbTYPHO-SI3bIKOBYIO cpeny. B ycnoBmsx mudposmzaunu oOpa3oBaHUsl BUPTyasibHble 3D-
SKCKYPCUH CTAHOBSTCS 3PPEKTUBHBIM HHCTPYMEHTOM pean3alliil MPUHIUIIOB HATJITHOCTH,
MEKIUCLUTUTMHAPHOCTH M KOHTEKCTHOT'O IMOAX0a K 00yUEHUIO.

MaTepuajbl 1 METOABI HCCJIET0OBAHUSA

Jlisl BCECTOPOHHETO M3YYEHUsl JaHHOH TeMbl ObUIM MPUMEHEHB! CIEAYIOLINE METOIBI:
TEOPETUUECKHE (aHAIN3 JIUTEPATYPHI IO TEME UCCIIEAOBAHUS ), IMIUpUUecKue (HaOIoneHue,
AHKETHPOBAHUE); SKCIIEPUMEHTAJbHBIE (IIPOBENCHUE KOHCTATHPYIOIIETO, (POPMHUPYIOLIETO U
KOHTPOJIBHOTO 3KCIIEPHMEHTOB); pa3paboTka BHPTYaJbHOrO Typa Ha Oa3e o0iacTHOro
HCTOPUKO-KpaeBeaueckoro myses ropoaa Ilerponasnoscka.

JlaHHbIE METOBI TIO3BOJIMIIH CAEATh CIEAYIOLINE BHIBOIBI:

a) CyIIeCTBYeT Mpo0jieMa BOBJICUEHHOCTH yUaIIUXCsl B 00pa30BaTeIbHBIN MPOLECC;

0) moTeHnHna bHbIE BO3MOKHOCTH IIKOJIBHUKOB B MPOLEcce O0YUEHHs B HEOCTATOUHON
CTETIEHU PEATU3YI0TCS Ha MTPAKTHKE.

Pe3yabTaThl HccaenoBaHust

B xonme nccnenoBaHust Mbl PUILIN K BBIBOAY, YTO NO3HABATENIbHBIA HHTEPEC SBISIETCS
OIHUM M3 Hauboyiee 3HAYMMBIX MOTHBOB Y4€OHO-BOCIIUTATEIbHON IESTEIBHOCTH, KOTOPBINA
pa3BUBaeTcss B Xoae y4eOHOH W BHEKJACCHOH paboThl IIOBBIIEHHIO NO3HABATENHLHOTO
UHTEpeca yYalINXCs K MPEeAMETy CHOCOOCTBYEeT NMPHMEHEHHE Pa3IUYHBIX (JOPM M METONOB
oOyueHusl.
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OmauM  u3  3QQPeKTHBHBIX METOAOB OOy4YeHHs, CHMOCOOCTBYIOIIMX MOBBIICHUIO
NO3HABATEJILHOTO HMHTEpEca INKOJBHHUKOB, SIBISIFOTCS SKCKypcud. B cBsi3m ¢ rioGanmpHON
KOMIIBIOTEpU3aLIMEN BO3HUK TaKOW HOBBIM BUJ OKCKYPCHUM KakK BUPTyaibHas 3KCKypcus. Ee
NPEUMYINEeCTBA IEpel PEeabHOW 3KCKYPCHEW: MOCTYMHOCTb, BO3MOXKHOCTH ITOBTOPEHUS
POCMOTPA, HAJTMYNE HATJSITHOCTH, HHTEPAKTHBHBIE 3aaHNUs, YBEMYEHHUE CAMOCTOSTEIbHON
MOMCKOBOM aKTUBHOCTH JIETE€N U Pa3BUTHE UX MO3HABATEIbHON AEATEIbHOCTH.

Teopernueckue OCHOBBI 1O MpoOJieMe HCCIENOBAHHUA TOCTY)KUJIH OCHOBOW JUIS
NPOBENEHUsS] ONBITHO-3KCIIEPHUMEHTAIBHONW pabOThl, LENbI0 KOTOPOH SIBUJIOCH BBISIBJICHHE
3¢ (HEeKTUBHOCTH HCIIONB30BAHUS BUPTYAJIbHBIX SKCKYPCHUH [UIS TOBBIIICHHUS TIO3HABATEILHOTO
UHTEpeca y4aluxcs K M3YYCHUIO aHTJIMICKOro si3blka. BupTyanbHas skcKypcHs kKak dopma
Oo0y4eHHs TO3BOJISIET BKJIIOYATh B AKTHBHYIO TBOPYECKYIO [ESTEIBbHOCTb MJIsl PEIICHUS
MOCTAaBJICHHON IIeNTM BCEX O€3 HMCKJIOUEHHUs] YUEHHKOB, Pa3BUBAET TBOPYECKUH MOAXON K
u3ydyaeMoMy  marepuaiy, (GOpMHPYET  3JIEMEHTbl  WH(POPMALMOHHOH  KYyJBTYPHI,
HCCIIeIOBATEIbCKIE HABBIKH, MPOOYKIaeT HHTEPEC K PEAMETY.

Ilenpt0 KOHCTATHUPYIOIErO 3KCIEPHMEHTA SIBHJIOCH BBISBICHHE HCXOIHOTO YPOBHS
MOTHUBALMHM U UHTEPECa K U3YYEHHIO aHTJIMHCKOTO s3bIKa. BpUIO MpoBEeneHO aHKeTHpOBaHUE
SKCIIEPUMEHTAIIbHON M KOHTPOJIbHOW TPy YYaIlUXCs ISl BBISIBIEHUS YPOBHS Pa3BHTHUS
NO3HABATEJILHOTO HHTEPECa K U3yUEHHIO JaHHOH AuCUUIUIMHEL B Xome ¢popmupyromiero srana
ObUIM TIPOBEIEHBI BHPTYAJIbHBIE 3KCKYPCHH B SKCIIEPUMEHTANBHBIX TPYINax Ha YypOKax
aHrnmuiickoro s3bika.  JlanHasi ¢opma paboThl mpeBpammaga ypok B He3abblBaeMoe
NyTEIECTBHE, KOTOPOE, B CBOIO OYepenb, BBI3bIBAJIO OONBLION WHTEPEC W IMO3UTHBHYIO
atMocepy B kiacce. IMeHHO Ha 3TOM 3Tane SKCIePUMEHTA Hallla HCCIeoBaTeIbCckas pabora
BIAOXHOBWJIA HAaC Ha CO3JaHHe COOCTBEHHOro BHpTyasnbHOro 3D- Typa mo oOmacTHOMY
HCTOPUKO-KpaeBeauecKoMy My3ero I. IleTpomaBioBCK C Ha3BaHMAMH 3KCIIOHATOB U HX
OMHCaHUEM Ha aHTJIUICKOM SI3bIKE.

Llenpt0  KOHTPOJBHO-OLIEHOYHOTO 3KCIEPHUMEHTa ObUIO TOJY4YeHHE KOHEYHBIX
pe3yJbTaTOB B  OKCIEPUMEHTANBHBIX M  KOHTPOJBHBIX TpyHmax. bbUl  BBINOJIHEH
CPaBHUTEJbHBIN aHAJIHN3 SKCIIEPUMEHTAIBHON TPYIIIBI B HaYale U B KOHILE MCCIEIOBAHUS, B
X0JI1e KOTOPOTro ObL1a BbISIBIIEHA 3PP EKTUBHOCTD UCTIONIB30BAHUS BUPTYIbHBIX 3D - 3KCKypCHit
HA ypOKax aHTJMHCKOro s3bIka. [IpoBeieHHOe HccnenoBaHne MOATBEPKIAET THIIOTE3Y O TOM,
YTO PEryJsIpHOE HCIOJIb30BAHHE BUPTYAJbHBIX SKCKYPCHI Ha ypOKaxX aHTJIMHCKOrO SI3BIKA
CHOCOOCTBYET TMOBBIICHUIO HHTEpeca OOydJarommxcs K mpenMery. Takum oOpa3oMm, B
pe3yJbTaTe UCCIEAOBAHNS TOCTUTHYTa OCHOBHAS LIEJTb U PELISHBI BCE TOCTABICHHBIE 3a/1a4H.

Ob6cy:xnenne

BupryanbHasi 3KcKypcHsl KAK HHHOBALMOHHAS (popMa 00ydeHHs

B  ycnoBusix CTpeMHTENbHO  Pa3BHBAIOIIErOCs HH(POPMALMOHHOTO — OOINECTBa
oOpasoBaTesbHast MPaKTHKA TPeOyeT BHEIPEHUS METOIOB, CIIOCOOCTBYIOINX (POPMUPOBAHHIO
y 0Oy4aroIMxCsi HAaBBIKOB CaMOCTOSITENIbHOTO MPHOOpETeHns 3HAHWN, KPUTHYECKOTO
MBILUICHHS U aJaNTaliy K U3MEHsFomumMcst yenosusiM. CoBpeMeHHOe 00pa3oBaHKe HALEJIeHO
HE TOJBKO Ha Nepenavy 3HaHWH, HO U Ha Pa3BUTHE YMEHHs YUUTBCS HA MPOTSIKEHUH BCEH
JKU3HU, 4YTO, B CBOIO oOuepenb, OOYCIOBIMBAET HEOOXOOUMOCTH TOWCKAa HOBBIX, OoJee
s¢pexTuBHBIX Popm u cpencts odydenns. OQHAKO BHEIPEHIE MHHOBAIIMIA B IMeAarOru4eCcKuii
nporecc TpedyeT omopbl Ha NMpPOBEpEeHHbIE BpeMeHeM Meronbl. OOHMM W3 TaKUX SIBISIETCS
SKCKypCUSl — OAHA U3 JApPeBHEHIINX (OpM OpraHM3alMu OOy4UEHHs, KOTOpas He yTpaTwuia
cBoel akTyanapbHOCTH U B XXI Beke.

C ydeToM IIMpPOKOro BHeAPEHHs] HHPOPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH B
o0pa3zoBaTeNbHBIA  MPOLIECC TPAIULIUOHHBIE (QOpMBI  OOy4YeHHs TpPaHCHOPMHPYIOTCH,
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ananTupysch K 1mudposoii cpene. Tak MPOM3OIIIO M C HKCKypCHel, KOTopasi B pe3yJbTare
unterparun ¢ UKT npuoOpena HOBBIA (opMaT — BUPTYAIBHYIO 3KCKYPCHIO. JTO SIBJICHHE
CTaJl0O JIOTUYECKUM TPOJOJDKEHHEM CHHTE3a KJIACCHYEeCKUX METOAOB M COBPEMEHHBIX
TEXHOJIOTHYeCKUX  pemeHud.  CeromHs  B3aMMOAEWCTBHE  MEXKAY  yYaCTHHKAMHU
00pa3zoBaTENILHOIO MPOLIECCA BHICTPAUBAETCS HE TOJIBKO B PAMKaX MOJENHN KYIUTEIb — YUEHUK
— y4eOHHK», HO W C aKTHBHBIM y4YacCTHEM LH(POBBIX CPENCTB, BKIOYAs MEPCOHAIBHBIC
KOMIIBIOTEPBI, IJIAHLIETHI U HHTEPAKTUBHBIE I11aT(OPMBL

[TonsiTne «BUpPTyalbHAst HKCKYPCHS» MOJYYIJIO LIMPOKOE PACHpPOCTPAaHEHHE KakK B
NeNarorndeckoil TeOpuu, Tak U B MpakTuke. B 0000IMEeHHOM MOHMMAaHUM IOl BUPTYaJIbHON
SKCKypCUEH MPHUHATO CUMTATh HU(POBOE MyTelecTBre, co3naromee 3GGeKT IPUCYTCTBHUS U
MO3BOJISIFOIEE MCCIIEOBATh PA3IMUHbIe OOBEKTHI M MPOCTPAHCTBA C MIOMOLIBIO KOMITBIOTEPA
Wi uHOro nmudpoBoro ycrpoiictea. Yaime Bcero OHO peAM3yeTCsl C HCIOJIb30BAHHEM
MAHOPAMHBIX HM300paKEHUH, IMOCIENOBATEIbHO CMEHSIOUINX APYTr JIpyra 4epe3 akTHUBHbBIE
TUTIEPCChUTKU FITK 30HBI nepexona. OMHAKO pa3BUTHE TEXHOJIOTUH MPUBOAUT K IOCTOSTHHON
3BOMIIOLIUH (POPMATOB TMOJAYN MaTepuana. BupTyanbHas S5KCKypCHUsl CETOHS — 3TO HE MPOCTO
Ha0Op CTaTHYHBIX W300paKEHMi, a TMONHOIEHHas 3D-Momenb peaspbHOro MPOCTPAHCTBA,
o0ecreunBaroIasi MAKCUMaJIbHOE MTOTPY’KEHNE U B3aUMOJIEHCTBHE C BU3YaJIbHBIM KOHTEHTOM.

B HayuHOI1 cpene cyIiecTBYeT psifi TPAKTOBOK IOHSTHS «BHPTyaJIbHAs SKCKypcus». Taxk,
Kosuna E. @., kaHmuaaT nenarormyeckix Hayk, ONpeAessieT BUPTYAIbHYI0 SKCKYPCHIO Kak
COBPEMEHHBIH MPE3EHTALMOHHBIA HHCTPYMEHT, MO3BOJIIOLINA OCYIIECTBIIATh HATTISIAHYIO U
YBJIEKATEJbHYIO AEMOHCTPALIHIO JIFOOOTO PEabHO CYLIECTBYIOIIErO O0BbEKTA — OT KYJIBTYPHBIX
IOCTONPUMEYATEIbHOCTEH M My3€€B 10 NPOM3BOIACTBEHHBIX MPEANPHUSITHH U MPUPOTHBIX
napkos [1, c. 112].

C nmpyroii croponbl, Anekcannposa E.B. akneHTupyer BHUMaHuEe HAa TUAAKTHYECKOM
acIIeKTe BUPTYAIbHOMN SKCKYPCHH, PACCMATPHUBAsA €€ KaK OPTaHU3aLMOHHYIO (OpMy OOyUeHHH,
IpU KOTOPOH OCYINECTBIISIETCS BUPTYaJbHOE HAOMIONEHHE 3a PEalbHO CYILIECTBYIOIIUMHU
O00BEKTAMHU C LEJBIO CTUMYJHPOBAHUS CAMOCTOSITENILHOTO aHaiIM3a U cOopa HEOOXOmUMOMH
uHpopmanuu [2, c. 23].

Mmuorue uccnenosarenu [3, ¢.46; 4, ¢.199] nogyepkuBarOT, YTO OJHUM H3 KJIFOUEBBIX
NPEUMYIIECTB BUPTYaJbHOW 3KCKYPCHU SIBJISIETCS BO3MOXKHOCTb PETYJIHPOBAHUS TEMIIA
00pa3zoBaTENIbLHOTO MPOLECCa: YUAIIHeCs MOTYT MPUOCTAHABINBATH IIPOCMOTP, BO3BPAIIATHCS
K KJIFOYeBBIM (pparMeHTaM, 00CyKaaTh YBUACHHOE U O0Jiee TITyOOKO OCMBICIUBATH U3y4aeMbIii
Marepuai. B ornuune ot muHEHHOTrO BOCIpusATHA (PHIIbMA, BUPTYaJIbHAS SKCKYPCHS IIO3BOJISET
CoueTaTh MPOLECC MO3HAHUSI C ero pedJeKCUBHOU oueHkoi. Takum obOpa3om, oOydeHHe
npuodperaer GoJiee KUBOH, HACBIIIEHHBIH U HHTEPAKTUBHBINA XapaKkTep.

Cpenn OCHOBHBIX TNPEUMYINECTB BHUPTYaJNbHBbIX 3D-3KCKypCHil MOXHO BBIIEIHUTH
CleAyromue:

1. loCTynmHOCTE — BO3MOXHOCTb IOCELIEHUs] HENOCTYNMHBIX WIH OTHANIEHHBIX
O0OBEKTOB HE3aBUCHMO OT reorpapuuecKoro MmoJIOKEHHs! yUaIuXCsl.

2. lloBTOpPAAEMOCTH — BO3MOXKHOCTH MHOTOKPAaTHOrO TMPOCMOTpAa M aHAJIN3a
MaTEPUAJIOB HKCKYPCHH.

3. HarasgHocTh — BU3yajm3aluss OOBEKTOB M IPOLECCOB, HENOCTYMHBIX MpPHU
TPaTULHOHHBIX (hopMax OOyUEeHHS.

4. IHTepaKTHBHOCTE — HAJIN4YME BCTPOCHHBIX 3aJaHMM, TECTOB M 3aJaHUil Ha

peduiekcHio, COCOOCTBYIOIMMX AKTUBHOMY BOBJICYCHHIO YUAIIUXCSI,
IlogBoAst UTOr BBIIEU3IOKEHHOMY, CJIENYyeT OTMETHUTb, YTO BUPTYaJbHAsl 3KCKYpPCHUs
npencTasisieT COO0H MHHOBAMOHHYIO (POpMY OpraHHu3auy 00pa3oBaTEIbHON NEATEIbHOCTH,
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COOTBETCTBYIOILIYIO COBPEMEHHbIM TpeOoBaHusM wuudpoBusanuu. EE ucnoiap3oBaHue
MO3BOJISIET CYIIECTBEHHO PACIIUPUTDh 00Pa30BaTEIbHOE MPOCTPAHCTBO, IIOBBICUTH MOTHBALIUIO
oOyuaromuxcs U odecneunth TUOKOCTh B mopade ydeOHOro marepuana. BupryaibHble
SKCKYpPCHUH CTAHOBSITCS] HEOTHEMIIEMOH 4acThi0 H(POBOI 00pa30BaATENBHOM CPENbI, YKPETUIss
nosuuun UKT kak BaxxHENIIEro MHCTPYMEHTa COBPEMEHHOIO MeNarora.

MeToauka npUMEHeHHs] BHPTYAJdbHbIX 3D-3KCKYpCHH Ha ypPOKAaX AHIVIHICKOroO
SI3bIKA

WHTerpauuss BHPTYaJNbHBIX 3KCKYPCHH B MPOIECC OOyUYEHHs] AHIIIMHCKOMY SI3BIKY
OCYILIECTBIISIETCS MTOITAITHO M BKIIIOYAET B CE0s1 CIEAYIOIINE CTAINH:

1. MOTHBaLIMOHHO-NIOATOTOBUTENBHBII 3Tall — BBEAECHHE B TEMYy YEpe3 CO3JaHUE
sMounoHaNnbHOTO (poHa. Hanpumep, npu nzydernu temel "Nature Reserves Around the World"
B 8 kiacce (yuebnuk Excel) ypok HaumHaeTcst ¢ mpOCHYLIMBaHUA IIOTIAHACKOW HAPOIHOHN
MIECHHU, YTO CIIOCOOCTBYET (POPMHUPOBAHUIO SMOLIMOHATIBHOHN CBSI3U C MATEPHAIIOM.

2. OCHOBHOM 3Talml — HEMOCPEACTBEHHBIH MMPOCMOTP BHPTYyaJIbHOIO Typa ¢
MOCJEAYIOLIUM BBINOJHEHHEM 3a1aHUI HA TOHUMAaHNE U OCMBICJICHHE.

3. PednekcnBHO-KOPPEKIIMOHHBIN 3Tall — 3aKPETJICHNE MaTepHala ¢ MOMOIIBI YCTHBIX
U TNHUCBMEHHBIX 3aJaHUI. COCTaBJIEHHWE AUAJIOrOB M MOHOJIOIOB, OINUCAaHUE YBHUIECHHOIO,
BeIMONIHEHHe 3amaHuii  ¢opmara True/False, oOcyxneHne BhedaTIEHUH, JIEKCHUKO-
rpaMMaTHYeCKHe YIPaKHEHUS.

Ucnonp3oBaane 3D-TypoB CcHOCOOCTBYeT TMPEOJOJICHHIO  SI3BIKOBOTO  Oapwepa,
dbopMupyeT KOMMYHHUKATUBHYIO KOMITETEHLINIO, PA3BUBAET PEYEBYIO AKTUBHOCTD U PACIIUPSET
Kpyrozop oOyuaromuxcs. Kpome Toro, kak ormedaer B cBoeil pabore Cmupuosa JL.O. [5,
c.112],  onmawHBIi TOAXOA  OOECMEYMBAET  peaTM3alUi0  NPUHIUNOB  JIMYHOCTHO-
OPUEHTHUPOBAHHOI'O M JESITEIbHOCTHOTO OOY4EHUSI.

JKCMepUMEHTAJTbHAS YaCTh HCCIe10BAHUS

B xome »smmupuyeckoii wactu padoTel ObLIa peann3oBaHa HCCIENOBATEIbCKAs
Mporpamma, BKJIIOHArOINasi TPU dTana;

1. KoncraTupyrowmuii 3Tan — onpeaeieHne HCXOAHOTO YPOBHS MOTUBALIUN yUalUXCsl
K M3Y4YEHUIO aHTJIMNCKOTO SA3bIKA MOCPEACTBOM aHKETUPOBAHMS.

Bompocel aHkeTnpoBaHHMs ObUIM HAmNpaBieHbl HAa BBIABICHHE TAKHX AaCMEKTOB, KaK
1) pasBuTHE COLHMOKYJBTYPHBIX KOMIETEHLUH, NPUOOIIeHHEe K KYJIbType W TPaIUuLUsAM
AHIJIOTOBOPSIIIMX CTpaH 2) pa3BUTHE Yy4eOHO-TIO3HABATENbHBIX KOMIIETEHIMH, YMEHUs
CaMOCTOSITENIPHO HM3Yy4aThb AHTJIMHACKUHI $3bIK 3) pa3BUTHE KOMMYHUKATHUBHBIX YMEHUH U
peueBBIX KOMIETEHIUI 4) KeaHue CBA3aTh OyIyIyro NPo(ecCHio ¢ aHTITUICKIM S3BIKOM
5) xenaHWe W YMEHUE YUHUTBCS, NOOMBATHCS TOCTABJICHHBIX II€JIEH, BBICOKAash MOTHUBALUS K
00y4eHnto, 6) UCIONb30BAaHIE BUPTYAIbHBIX SKCKYPCHI B M3YYEHUH aHTJIMHCKOTO SI3BIKA.

Hamu Obumn mostyueHsl ClIeAyIOIINUe pe3yIbTaThl:

Y 51% yuammxcsd SKCHEPUMEHTANbHONW TpPyNIbl Pa3BUTBl  COLUOKYJBTYpHBIE
KOMIIETEHLIUH, B TO BpEMsI KaK B KOHTPOJIbHON IpyMIe KOJUYEeCTBO YUYEHUKOB C aHAJIOTMYHbBIM
acrnexktoM 56%.

Y 45% yvamuxcs 5KCIEPUMEHTAJbHOW TPYINIBl Pa3BUTHI Y4eOHO-TTO3HABATEIbHBIE
KOMIIETEHLIMH, YMEHUSI CAaMOCTOSITEIbHO M3y4yaTh aHTJIUHCKUHN S3bIK, B KOHTPOJIBHOM IpyIre
KOJIMYECTBO YUEHUKOB cocTasiisieT 38%.

VY 16% yuaiuxcst 3KCepUMeHTaIbHON IPYNIbl Pa3BUThl KOMMYHUKATUBHbIE YMEHUS U
peueBble KOMIIETEHLMH, B KOHTPOJIbHOM rpynne — 21%.
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Y 32% yuawmxca aKCrnepuMeHTasbHON rpynnbl UMEETCA XKenaHue CBA3aTb OyayLuyto
NPOGecCno C aHrMUACKUM A3bIKOM, B TO BPeMS KakK B KOHTPO/IbHOM Tpynne KOJM4YecTBO
YYEHMKOB C aHa/IOMMYHbIM acnekTom 27%.

Y 59% yuvawmxca sKCnepuMeHTaIbHOW TPYMMbl UMEETCH XKeNaHWe U YMEHWE YUnThCS,
[06VBaTbCA MOCTaBMEHHbIX LieSeld, BbICOKas MOTMBaLUWSA K 00yUeHNIO, B KOHTPO/IbHOM rpynre
KO/IMYeCTBO YUYEeHNKOB COCTaB/AET 64%.

Y 6% yuvawmxca IKCNepyMEHTa/IbHOM Tpynnbl MMEeTCA >KenaHue WCNob30BaTh
BUPTYa/IbHble 3KCKYPCUMU B U3YUYEHUN aHTIMCKOro A3blKa, B TO BPEMS KaK B KOHTPOJSIbHOM
rpynre KOfIMYeCcTBO YYEHUKOB C aHa/IOrMYHbIM acnekTom 9%.

Ha ocHOBaHMM NONYYEHHbIX AaHHbLIX Mbl MPULLIN K CEAYHOLWMM BbIBOAAM:

a) CyLLecTBYeT Npob6siemMa BOB/IEYEHHOCTY yyalmxca B 06pa3oBaTesibHbIN NPOoLEcC;

6) NnoTeHUMa/IbHble BO3MOXHOCTU LLKO/IbHUKOB B NpoLiecce 06yyYeHns B HeLOCTAaTOYHOM
CTEMeHN peaIN3yoTCs Ha NPaKTUKe;

B) HE0OXOAMMO BHePEHME HOBbIX MHHOBALMOHHbLIX METOZLO0B Y NPUEMOB.

1. dopmMupyloWKiA 3Tan — CUCTEMATMYECKOe BHeApPeHWe BUPTYa/lbHbIX 3KCKYPCUIA B
y4eOHbI NPOLECC B 3KCMEPUMEHTa/IbHBIX rpynnax. Ha pucyHke 1 nokasaHO MCMOb30BaHWe
BUPTYa/IbHbIX 3KCKYPCWIN HA YPOKax aHr/IMMCKOro ssbika. B Xxofe faHHOro atana Y4YeHuKu
NPUHANN yYacTve B co3faHuy cobcTBeHHOro 3D-Typa No 3aam UCTOPUKO-KPaeBefvecKoro
My3es r. [eTponaBnoBcka, NOArOTOBMB aHI0A3bIYHbIE OMUCAHUA K IKCMOHATaM.

dopmMupyroOW N IKCNEPUMEHT
The National
Gallery
BupTyanbHbiit 3D-
Typ no Ccacpo-
KasaxcraHckomy Mount London
o6nacTHomy Vernon Arotinder
NCIOPHKO-
KpACBe.iYecKomy
My3eto l.nd m
\ irtual lour

PrcyHok 1 Mcrnonb3oBaHue BUPTYaibHbIX 3KCKYPCUIA Ha YPOKaxX aHrIMACKOro A3blKa

Co3faHHbIN BUPTYa/IbHbIA TYp BK/IHOYAET fBa 3KCMO3MUMOHHbLIX 3aa: 3a1 (hayHbl
CeBepo-KasaxcTaHCKOM 06n1acT M 3a/1 HauMOHa/IbHOM KynbTypbl Ka3axCKOro Hapoga. B
nepBoOM 3ase NpeAcTaBeHbl Tak1e NpPeacTaBUTENIM XXMBOTHOTO MMPa, Kak BOJK, KOCYNS, N0Cb,
pbicb, OGepkyT u ap. BTopoi 3an coaepXuT 06pasubl TPaAULMOHHLIX My3bIKa/lbHbIX
WHCTPYMeHTOB (fabblnl, afblpHa, >XETbIreH) M NpPegMETOB HaUMOHa/IbHOM ofexabl. pu
HaBEAEHUM M HAXKATWMM Ha 3KCMOHAT MO/b30BaTeNb MOMyYaeT MHHOPMALMIO Ha aHTIMACKOM
A3bIKeE.

Pa3paboTaHHbIA MPOAYKT pasMelléH Ha OUUMaIbHON  BeO-CTpaHMLE — My3es:
https://museums.sko360.kz/en/, 4ytO o06ecneuvBaeT €ro LIMPOKYH AOCTYMHOCTb. 3TO
M03BO/ISET UCNO/b30BATb PECYPC HE TOMbKO B 06pa3oBaTe/ibHbIX LIENSX, HO U KaK MHCTPYMEHT
pa3BUTUA MEXAYHAPOAHOI0 TypuU3Mma.


https://museums.sko360.kz/en/
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2. KOHTPO/IbHO-OLIEHOYHbIA 3Tan — aHaivM3 AUHaMWKKA Yy4eBHOW MOTMBaLUK W
YCNeBaemMoCT Ha OCHOBE MOBTOPHOFO aHKETUPOBAHMS U OLEHMBaHWA YcrieBaeMocTu. B
AnarpaMMe 1 MokasaH CpaBHWUTENbHbIA aHanvM3 ABYX [pPynn: 3KCNepUMeHTaslbHOM
KOHTPO/IbHOW, YTO [0Ka3blBaeT 3((heKTUBHOCTb MCMOMb30BaHNS BUPTYaNbHbIX 3D-3KCKypu
Ha YpOKax aHrIMACKOTO A3blKa.

"
7

[narpamma 1 CpaBHUTENbHBIA aHaIM3 IKCNEPUMEHTA/IbHOM U KOHTPO/IbHOM rpynn

Mpy NOMOLUM CPaBHMTENBHOIO aHanm3a pPe3y/bTaToB 3KCMEPUMEHTaIbHOM rpymnnbl
noc/ne KOHCTaTUPYIOLWWEro M KOHTPO/IbHO-OLEHOYHOIO 3KCMNEPUMEHTOB Mbl MOXEM CAenaTb
BblIBOZ, 4YTO WCMONb30BaHWE BUPTYaNibHbIX 3D-  3KCKYpCWUA-  3TO  3(h(heKTUBHbIN
WNHHOBALUMOHHbIA WHCTPYMEHT (DOPMMPOBAHWSA MO3HaBATe/IbHbIX MOTPEOHOCTEN YUEHUKOB,
MY/NbTUMEAWIHBIA  MaTepuasn, CMNoCOOGCTBYIOWMIA MOBBILEHWIO MHTEpeca K W3YYeHWUHo
aHIrIMINCKOro A3blKa. C MX NMOMOLLbH MOXHO OCYLLECTB/IATL He TO/IbKO YPOUHOe 06pa3oBaHue,
HO M CamOCTOATe/IbHOe, YTO HECOMHEHHO MPWUBEAET K PasBUTUIO HaBbIKOB CaMOCTOATE/IbHOM
paboTbl Y LUKO/IbHWUKOB.

3aknoyeHue

Takvm 06pa3om, pesynbTaTbl MPOBEAEHHOMO UCC/ef0BaHUA NOATBEPXKAAOT rMNoTe3y O
TOM, YTO perynspHoe WCNo/b30BaHWe BUPTYyasbHbIX  3D-3KCKypcuiA  CrnocobCTByeT
MOBbILLEHVIO MHTEpeca 00YYaloLMXCA K U3YUYEHWUKO aHIIMACKOro A3blKa, (HOPMMPOBaHWUIO
MOTMBALMM W PEYeBO aKTMBHOCTWU. VIHTerpaymsi NogoObHbIX LMGPOBLIX TEXHOMOTNA B
06pasoBaTe/bHbI NPOLECC MO3BONAET peann3oBaTb TpeboBaHWS 0OHOBNEHHOIO COAEPXKaHWS
06pa3oBaHus, CNOCO6CTBYET POPMUPOBAHNIO YMEHWI 21 BEKA 1 OTKPbIBAET HOBbIE FOPU3OHTbI
B 00YYeHUN MHOCTPAHHbIM A3bIKaM.

Pa3paboTaHHas MeToauKa BHeapeHUs 3D-3KCKYpPCUA MOXET ObITb PEKOMeHA0BaHa /15
MCNOMb30BaHWS B paMKaxX LUKO/IbHOM NporpaMMbl, a Takke B KayeCTBe [AOMOSIHUTE/IbHOIO
pecypca B CUCTEME AUCTAHLMOHHOIO M CMELUAHHOIo 00yyeHus. MpakTuyeckas 3HaYMMOCTb
npoeKTa NOATBEPXAETCA ero YCnewwHon peanmsaumnent 1 NonoXKUTENIbHON 06pPaTHOM CBA3bIO
CO CTOPOHbI yyalmXcs 1 nefaroros. NepcnekTuBbl fasbHeNWMX UccnefoBaHUini MOryT 6biTb
CBA3aHbl C pa3paboTKOW MEXAUCUMUMMHAPHBLIX BUPTYa/lbHbIX MPOEKTOB W CO3A4aHUEM
aflanTUBHbIX 06yYaroLLMX NAAaTPOPM Ha UX OCHOBe.



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 101

Jlureparypa:
Kosuna E.®., Cremansn E.H. Meroguka mpenogasanust: YueO. mocoOme AT CTYA. BBICHI TEA. yucO.
3aseacHuii / E.®. Kosuna, E.H. Crenmamsu. — M.: M3naremsckmii eHT «Akagemusy, 2004, — C. 112
2. Anexcanaposa E.B. BupryanpHast 3KCKypCHS Kak 0HA U3 3PPEKTHBHBIX (POPM OpraHU3aIiy yIeOHOTO
mpouecca / E.B. Anekcanaposa // Jluteparypa B mxoie. — 2010, — Nel0. — C. 2224,
Mseip3abexoba M.JK., Axmeroa H.A. BupryanrpHas OSKCKYpCHS KaK WHHOBALIMOHHBIA METO[
gucraHnuoHHoTo oOyuenms. / MK, Mbip3adexoBa, H.A. Axmerosa // Ilemarormka W ICHXOJOTHSA
obOpazoBanmsa. — 2022, — Ne5, — C. 45-50.
Baspricos JK.P. BupryamsHasa skcKypcrsa Kak 3()(eKTUBHBIA METO OOYUCHHUS M BOCIIUTAHUS B YCIOBIAX
mucrannuposanmst / K P. Baapsicos // Momoaot yueHsii. — 2020. — Ne 34(348). — C. 198-201
5. Cumupnosa J1.O., UysakoBa B. Hcmonp3oBaHue AEATEIFHOCTHOTO IOAXOAA B IPOEKTaX HU(PPOBOH
Tparcopmammu B oOpaszoBaHud. yucO. mocodme / JL.O. Cwmmpuosa, B. UysakoBa. — Mocksa:
IIpoceemenue, 2023. — 112 ¢.
Bocoga JI.JI., Baviamreiin 10.B., I'purmikys B.B. (pen.) M30parHbie Bompocs nu(ppoBoit TpaHchopMamu
obpaszoBanmsa: monorpadua / mox pea. JIJI. bocosoii u ap. — M.: TIpoceemenne, 2021. — 230 ¢.
7. Kywxosa HB., Cenpix C.H., Bopucosa E.B. Llugpossic TparncHopManmn B COBPSMCHHOM 00pa30BAHHH:
monorpadusa / HB. XKyxosa, C.H. Cenpix, E.B. bopucosa. — CI16.: Jlans, 2022. — 178 ¢.
8. Ocmomosckast .M., Cepurxos B.B. CoBpeMeHHBIH y4eOHHMK: (POPMHUPOBAHHE KIFOUCBBIX HABBIKOB
yenopeka XXI Beka: meron. mocodue / .M. Ocmonosckas, B.B. Cepuxos. — M.: MHCTHTYT CTparerun
passurus odpazosanus PAO, 2023. — 96 c.

References:
1. Kozina E.F., Stepanyan E.N. Methods of teaching: Study guide for students of higher pedagogical
educational institutions / E.F. Kozina, E.N. Stepanyan. — Moscow: Akademiya Publishing Center, 2004. —
112 p.
2. Aleksandrova E.V. Virtual excursion as one of the effective forms of organizing the educational process
/E.V. Aleksandrova // Literatura v shkole [Literature at School]. —2010. — No. 10. — P. 22-24.
3. Myrzabekova M.Zh., Akhmetova N.A. Virtual excursion as an innovative method of distance learning /
M.Zh. Myrzabekova, N.A. Akhmetova // Pedagogika i psikhologiya obrazovaniya [Pedagogy and
Psychology of Education]. — 2022. — No. 5. — P. 45-50
4. Bayarysov Zh.R. Virtual excursion as an effective method of teaching and upbringing in the context of
distancing / Zh.R. Bayarysov // Molodoy uchenyy [Young Scientist]. — 2020. — No. 34(348). —P. 198-201.
5. Smirnova L.O., Chuvakova V. Using the activity-based approach in digital transformation projects in
education: study guide / L.O. Smirnova, V. Chuvakova. — Moscow: Prosveshchenie, 2023, — 112 p.
6. Bosova L.L., Vainshtein Yu.V., Grinshkun V.V. (eds.) Selected issues of digital transformation in
education: monograph / ed. by L.L. Bosova et al. — Moscow: Prosveshchenie, 2021. — 230 p.
7. Zhukova N.V., Sedykh S.N., Borisova E.V. Digital transformations in modern education: monograph /
N.V. Zhukova, S.N. Sedykh, E.V. Borisova. — St. Petersburg: Lan, 2022. — 178 p.
8. Osmolovskaya I.M., Serikov V.V. Modern textbook: formation of key 2l1st-century skills:
methodological guide / .M. Osmolovskaya, V.V. Serikov. — Moscow: Institute for Education Development
Strategy of RAO, 2023. — 96 p.

Information about the author:

Nikonova N.A. — corresponding author, English teacher, expert-level educator at MSI «Secondary School
Ne 5», Petropavlovsk, Kazakhstan; e-mail: nikonovanatala24@gmail.com.


mailto:nikonovanatala24@gmail.com

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
102 Bectanuk CKY umenu M. Ko3bi6aesa. Ne 3 (67). 2025

DOI 10.54596/2958-0048-2025-3-102-109
YIK 372.851
MPHTH 14.25.09

HNPUMEHEHHUE METOJAA OBYUYEHUSA «COLLABORATIVE LEARNING»
HA YPOKAX TEOMETPHUH B 8 KJIACCE KAK CPEACTBO PA3BUTHA
KOHCTPYKTHUBHOI'O MbIIUVIEHUA
Pa6unosuu B.B.1", 3anbTaes JI.M.!

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaeea,
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu: bvr130758@mail .ru

AHHOTAHSA

B cTaree paccMaTpHBAOTCA MPUEMBI PA3BUTHA KOHCTPYKTUBHOTO MBIIUICHHUSA Y YICHUKOB CPEIHEH IITKOJIBI
¢ momompio Mmeroma oOyueHmst "Collaborative Learning” Ha ypokax reomerpmu. ONHCHIBacTCS U
JKCICPHMCHTAIBHO TpoBepsaeTca 3pdexruBHOCTE MeToAa “Collaborative Learning”, 0CHOBAHHOTO HA TPYTIIOBOM
B3aUMOJCHCTBUH y4UaIIuxcsl. B Xoxe mccienoBaHms, Ha mpuMEpe H3YUCHHS (POPMYIBI IUIOMIATH TPANCIHH,
MPOBEJACHO CpPaBHCHHEC JBYX METOJOB oOyueHmsa: TpamummonHoro wm  “Collaborative Learning”.
OKCIICPUMCHTAIBHBIC PE3YIBTATHL MOKARAIH, YTO VUAIMHECHd, PA0OTABIIMC B TPYMIAX, MPOACMOHCTPHPOBATH
Oouee FJTY60K06 TOHAUMAHUC TCMBI U JIYUIICC PA3BUTHC KOHCTPYKTHUBHOI'O MBIIIJICHHUA. BrigBneHbl KIFOUCBEBIC
(daxropsl, BummOmEUE HA JI(PPESKTUBHOCTH TPYHIIOBOH pPAaOOTHI, BKIOYAS MOTHBALMIO M IIPABHIBHOC
pacmpeaeicHHe YYEHHKOB MO TrpymnmaM. I[loJydeHHbIE [JAHHBICE MOATBEP/KIAIOT 3HAYMMOCTh AKTHBHOTO
B3aUMOJCHCTBUSI MEXIy OOYYAIOUIMMHUCS, a TAKKEC MEKIYy OOYUAIOIMMHCSH M YYHUTEICM AII IOBBIMICHHS
BOBJICYCHHOCTH B YUCOHBIH MPOLECC H MOJIOKUTEIBHOS BIMAHAC HA YCBAUBAHUC YUCOHOTO MATEPHAIA.

Kirouerbie ¢J10Ba; KOHCTPYKTHBHOC MBIIIICHHE, MeToa oOyucHus, “Collaborative Learning”, massie
TPyNmel, TPYymmoBas padoTa, B3aHMOJCHCTBHC YUCHHKOB, IUIOINANs Tpameuwd, 3((EKTHBHOCTE METOIA,
BOBJICICHHOCTD YUCHHKOB.

“COLLABORATIVE LEARNING” OKBITY 9ICIH 8-CbhIHBIIITA
TEOMETPHSI CABAKTAPBIHJIA KOHCTPYKTUBTI ONJIAY/IbI
JAMBITY K¥PAJIbI PETIHJIAE KOJIJIAHY
Paounosuu B.B.1", 3aabTaes JI.M.!

*«Manam Koszvibaee amovinoazer Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponasn, Kazaxcman
“Xam-xabap ywin asmop: bvr130758@mail.ru

Amnjarna

Maxkanaga opra MEKTEN OKYIIBUIAPBIHBIH KOHCTPYKTHBTI OWIAYBIH [JAMBITY OJIiCTEpl TECOMETPHS
cabakraperHaa " Collaborative Learning" 97ici apKbLTbI KAPACTHIPLIATEL.

OKymbLTapAbIH TONTHIK 63apa opekeTrecTirine HerizaenreH "Collaborative Learning” oaiciHiH THIMILTIT
CHIIATTAJBII, TYHKIPHOE KY3IHAE TEKCEPLal. 3epTTey OaphIChIHAA TPATICIIIHBIH Ay AAHBIH ccenTey (JOPMYJIACHIH
OKBITY MBICAIBIHAA ASCTYPI OKbITY 9ici MeH "Collaborative Learning" aaici canbICThIpBIIIBI. JKCIIEPUMEHTTIK
HOTIDKEJIEP KOPCETKEHICH, TOIMICH >KYMBIC ICTETEH OKYIIBUIAP TAKBIPBHINTHI TEPEHIPEK TYCIHIN, KOHCTPYKTHBTI
OiJIay bl XKAKCHIPAK JAMBITTHL. TONTHIK >KYMBICTBIH THIMILTITIHE 9CEp €TETiH Herisri (hPakropiap aHBIKTAIIbI,
OJIAPABIH KATApbIHAA MOTHBALMS SKOHE OKYIIBUIAPABI TONTApFa AypeIC Oemy Oap. ANBIHFAH JECPEKTEp
OKYIIBITIAPIBIH 63apa OCJICEHIlI OPEKETTECTIII MEH OKYIIBLIAP MEH MYFAJIM apachIHIAFBI KAPBIM-KATHIHACTBIH
MAaHbI3ABIIBIFBIH PAacTal b1, OYI1 OKY YAEPICIHE TAPTHLIY Il APTTHIPHIL, OKY MAaTCPHAIBIH MCHICPYTE OH 9Cep ETEl.

Kinr cesmep: kOHCTPYKTHBTI ofimay, okbITy omici, “Collaborative Learning”, ImarsiH TOMTAp, TOMTHIK
JKYMBIC, OKYIIBLIAPBIH 63apa OPEKETTECTIT], TPaNeys ay JAHbL, 91IC THIMILTITI, OKY IIBLIAPABIH OCICSHLIITI.


mailto:bvr130758@mail.ru
mailto:bvr130758@mail.ru

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 103

APPLICATION OF THE “COLLABORATIVE LEARNING” TEACHING METHOD
IN 8th GRADE GEOMETRY LESSONS AS A MEANS
OF DEVELOPING CONSTRUCTIVE THINKING
Rabinovich B.V.1*, Zaltayev D.M.!
"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*Corresponding author: bvr130758@mail.tu

Abstract

The article examines techniques for developing constructive thinking in middle school learners through the
"Collaborative Learning" method in geometry lessons.

The effectiveness of the "Collaborative Learning" method, based on group interaction among learners, is
described and experimentally tested. During the study, the formula for the area of a trapezoid was used to compare
two teaching methods: the traditional approach and "Collaborative Learning". The experimental results showed
that learners working in groups demonstrated a deeper understanding of the topic and better development of
constructive thinking. Key factors influencing the effectiveness of group work were identified, including
motivation and the proper distribution of learners into groups. The collected data confirm the importance of active
interaction both among learners and between learners and the teacher, as it enhances engagement in the learning
process and positively affects the assimilation of educational material.

Keywords: constructive thinking, teaching method, "Collaborative Learning," small groups, group work,
pupil interaction, area of a trapezoid, method effectiveness, pupil engagement.

Beenenne

KOHCTpYKTUBHOE MBIIIJICHHE WIPAeT BAXKHYIO POJb B Pa3BUTHUU AETEH, IOCKOJBKY
MIOMOTAeT MM aHAJM3UPOBATH 33aa4M M MOAENUpPOBaTh xox pemeHus. OHO CrocoOCTByeT
Pa3BUTHIO 00PA3HOTO, IOTHYECKOTO U AHATUTHYECKOT'O MBILIIIEHHS.

Jns pewieHuss MHOTHUX TeOMETPUYECKHX 3amad TpeOyeTrcs NepecTpoUuTh HYEpTeK,
HAIpUMep, 3aMEHHUTDb TPAIELHI0 Ha TPEYTOJbHUK M HAa MAapajjIesiorpaMM U TPEYTOJbHUK.
YMeHne yBUIETh MOAOOHYIO MEePECTPOHKY UepTeka Kak pa3 U OTHOCHUTCS K YPOBHIO Pa3BUTHUS
KOHCTPYKTUBHOIO MbIILIeHHs. [103TOMy, 3HAKOMCTBO YYaIUXCsl C PA3JUYHBIMA METOAAMHU
J0Ka3aTeIbCTBA TEOPEM TIEOMETPHUH, MOMOXKET UM NPU PELISHHH 3a7ad Ha 3aKperuieHHe
MaTepHaia U pa3BUTHS T€OMETPUIECKONH KOMITIETEHTHOCTH.

C.H1. Becennna B cBoeil paboTe O KOHCTPYKTUBHOM MBIIUICHUH OTMEUAaeT, YTO
OJTHO3HAYHOT'O MOHSTHS KOHCTPYKTUBHOT'O MBILIUIEHUS MTOKA He cyiecTyeT [6]. OcTaHOBUMCS
Ha OJTHOM U3 OIIPENEJICHUN.

C. DmureliH onpenessieT KOHCTPYKTUBHOE MBIILIEHHE KaK CIOCOOHOCTh pa3peliarhb
MPaKTHYECKUe MPoOeMbl IIeHOW MHUHUMAIBHOTO cTpecca [S]. Mbl BblIenseM OOWUH U3
CYIIECTBEHHBIX NMPU3HAKOB 3TOrO BUA MBIIIJIEHUS, HA KOTOPBIA U OyAeM OpUEHTHPOBATHCS B
Hateil paboTe: HanpaBJIeHUE Ha PEIIEHHE MPAKTUIECKHUX 3a/1a4 U CO3/1aHUe MPENCTABIECHUH O
pe3yJibTaTax CBOEH [esATeNbHOCTH. B 9acTHOCTH, AN BBIBOIA PA3IUYHBIMU CIIOCOOaMHU
bopmysl miomany TpedyemMoit Gurypsl.

KOHCTpYKTHBHOE MBIIJIEHHE TOJOXKHUTENbHO BIHsieT Ha yMeHHs 3(dQexTuBHO
OPUEHTUPOBATHCS B PA3JIMYHBIX TEOMETPUUECKUX CUTYaLUsIX U, CIEIOBATEIBLHO, CIOCOOCTBYET
Pa3BUTHIO OOpPA3HOTO MBIIUICHUS, CTONb HEOOXOOUMOIrO B OCBOCHHH TI'€OMETPHUYECKOTrO
MaTepuaja B 5TOM COCTOUT aKTyaJIbHOCTh M HOBU3HA MCCIIEIOBAHUS.

I'eomerpust siBIsieTCS OMHOM M3 y4eOHBIX TUCLMILIMH, KOTOPasi MO3BOJsieT 3 (HEKTUBHO
pa3BUBaTh, HE TOJBKO JIOTUYECKOE, HO U KOHCTPYKTMBHOE MbIIJIeHHe. | unoresa
UCCIIEIOBAHUSI COCTOHT B TOM, UTO HCIIONIb30BaHue MeTona o0y4enus “Collaborative Learning”
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JaeT BO3MOXKHOCTb 00CYTUTh Ha OTHOM YPOKE pa3IMuHbIE CIIOCOOBI TOKA3aTENbCTBA TEOPEM H,
TEM CaMbIM, 1aTh TOJTMOK Pa3BUTHIO KOHCTPYKTHBHOTO MBIIIJICHUS

Heny uccnenoBanusi: nokazatk dpdexTuBHOCTL NpumMeHeHus: meroga “Collaborative
learning” Ha ypokax reoMeTpHH AJISI PAa3BUTHS KOHCTPYKTUBHOT'O MBIILIEHHS YYaIIUXCs 8-X
KJIACCOB MPH U3ydeHuH TeMsl «Ilnormaney.

MaTepuajbl 1 METOABI HCCJIEI0OBAHUSA

MeToas! UCCIENOBAHMS: AHAJIH3 TEOPETHUECKUX HCTOYHHUKOB, JIUTEPATYPHI 110 TAHHOMY
BOIPOCY; SMIMPUYECKUH METOJ B BHJI€ TIEJArOrMYECKOTr0 SKCIIEPHMEHTA.

O¢pdexruBHOCTL MeTOHAa OBLIA SKCIEPHMEHTAJBHO IPOBEPEHA HA YYEHHMKAX JBYX
KJIaccOoB 00Imeo0pa3oBaTeNbHON IIKOJBI, OOMH M3 KOTOPBIX OOydajcs TpamuLlHOHHBIM
MeronoMm, a BTopod ¢ wucronb3oBaHueM “Collaborative learning”. O0a kimacca HMErOT
NPUOU3UTENIEHO OJUHAKOBYIO YCIIEBAEMOCTb, CPENHSS OIEHKA y4aIUXCs B ABYX KJIACCax
paBHa 5.7 1 5.8 GaJIOB COOTBETCTBEHHO.

OnHUM M3 OCHOBHBIX METOIOB AKTHBHOIO OOy4YeHHs sBISieTCS OOyuUeHHE B MAaJbIX
rpynmax (“Collaborative Learning”). JleficCTBUTENBbHO, MPU TAaKOH OpPraHU3AIMH OOy4YEHUS,
yyammecs yaaTcsi 00CY’KAaTh YCJIOBUE 3a7a4, HAXOIUTh IyTH €€ PEIIEeHHs, a 4aCTO U CTABUTh
CaMOCTOSITENTbHO 3371a4y Ha KAKOM-JTHOO reOMETPUIECKOM UJIH peajibHOM oOBbekTe [3].

B otimnune ot TpaanunoHHOrO 00y4eHus (TaCCUBHBIM METON), TA€ 3HAHMS MEePEeaaroTCs
B OJJHOCTOPOHHEM MOPSIZIKE OT YUHUTENS K YISHHUKY, TaHHBIH METO/ CIIOCOOCTBYET aKTHBHOMY
B3aUMOJEHCTBUIO MEKAY OOyUArOIIMMHUCS U yUHuTeNneM. B3anMoneicTBIsI MEXy YIeHUKaMU
npeanonaraeT oOMeH HAEsMHM, YTO CTAHOBUTCS NMPUYMHON pPa3BUTHUS KOHCTPYKTHBHOTO
MBILIJICHUS U KPEaTUBHOCTH.

PaccmarpuBast COLMOKYNBTYpHYIO Teopuio JIbBa BBITOTCKOro, MOXHO BCTPETHUTH
yTBEP KAEHHs, YTO 0Oy4eHHe B COTPYAHHUYECTBE TIOMOraeT pebeHKy pa3BHUBATh KOTHUTHBHBIC
HABBIKYU Yepe3 30Hy OJIMKANIIEero pa3BUTHs. BBITOTCKHI CHUTAET, YTO KIICHTPATBHBIM IS BCEH
NICUXOJIOTHH O0yUYEHHsSI MOMEHTOM H SIBJISIETCS] BO3SMOXKHOCTD B COTPYAHHYECTBE IOJHUMATHCS
HA BBICHIYIO CTYIIEHb WHTEJUIEKTYyaJbHBIX BO3MOXHOCTEH, BO3MOKHOCTh NEPEXoaa OT TOro,
910 peOeHOK yMeeT, K TOMY, YTO OH He yMmeeT, ¢ momoiubio noapakanms» [1, C. 31]. Ilox
CJIOBOM «IIOApakaHuey», BBIFOTCKUH BOCIPUHUMAET TO, YTO YYEHHMK HE MOXKET BBITIOJIHHUTH
CaMOCTOSITENIbHO, HO OH MOXKET OOYYHTBHCS M BBIMOJIHUTH 3aJaHHUE MO PYKOBOJICTBOM HIIH B
COTPYIHUYECTBE C APYTUMHU YUCHUKAMHU.

“Collaborative learning” kak oOpa3oBaTesibHasl TEXHOJOTHs 3apOAMIOCH B IPOLLIOM
Beke, B CIITA. OcHoBareneM U MOMyJISIpU3aTOPOM 3THUX METOMOB CTaj ICHXOJIOT U Mefaror
Cnencep Keiiran, ero Meroguka ocHOBbIBaeTCsl Ha Tpyaax JIbBa Beirorckoro [2].

Pabora B ManbIxX rpymnmax Ha ypoKax réOMeTPHUH MOXKET ObITh OPraHU30BaHA I10-Pa3HOMY,
HO BO BCEX BHAX OPTaHU3ALMH JOJDKEH MPUCYTCTBOBATH OCHOBHOH BOIMPOC ISt OOCYKIEHUS
U TIPEIUIO’KEH Pa3aToOuHbId MaTepuan. Takxke BO3MOXHA paboTa Mo pa3IMYHBIM 3aJaHUSM B
KaXKJIOH TPyIIe WU *Ke 0OCyKIeHHEe B KaXXIOH rpymnre oOmero 3ajanus 1 o0Iero BOmpoca.
B mocnenHem ciyuyae, OCHOBHOH BOMPOC U 3aaHue YAOOHO OTOOpa3suTh HA MHTEPAKTUBHON
nocke [3].

BaxHBIM MOMEHTOM IpH HCIOJIb30BAHMHM HOBOIO MeTofa siBisiercs: auddepeHunaus
kiacca Ha rpynnsl. CyIecTBYIOT pa3Hble CIOCOOBI JENIEHHsI Kilacca Ha TPYIIIbL CIy4aiHOoe
pacripenienieHne, pacnpenesieHHe MO YPOBHIO 3HAHHH, yCIeBaeMOCTH (OLEHKH Y4YEHHKA),
pacripeneneHle 1Mo MHTEpecaM M COLHMAJbHBIM B3aWUMOOTHOLICHHSIM MEXAY y4eHHKamu. B
JAHHOM clly4ae, Kjiacc ObLI ITOAETICH 110 YCIIEBAEMOCTH YHAIINXCSL Ha YEThIPE PaBHBIE KOMAH b
o 5-6 genosek (Tabmuua 1).
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Tabnvua 1 OuddpepeHumanmsa knacca Ha rpynnbl (KOMaH/b!)

KomaHga 1 KomaHpa 2 KomaHpa 3 KomaHpa 4
®.U. CpegH. ®.N. CpegaH. ®.N. CpegH. ®.N. CpegH.
yYeHuKa 6ann yUYeHuKa 6ann yUYeHunKa 6ann yUYeHunKa 6ann

B.E. 2,00 B.A. 2,00 OH. 2,00 KC. 2,00
OA. 6,00 K.K. 9,00 nn. 9,00 M.A. 9,50
3.M. 9,00 M.A. 0,00 M. 6,70 HC. 0,00
K.A. 0,00 M.E. 9,30 MM. 5,50 O.A 8,00
TOK. 9,50 YA 8,00 LK. 5,00 TA. 9,30
LL.C. 8,30 A.E. 6,70

CpepgHuia CpepHuiA CpepHuiA CpepHuiA

6ann B 58 6amns 583 o6ains 564 o6anns. 5,76

rpynne rpynne rpynne rpynne

Kaxxgoi rpynne 6b11 npefocTasneHbl 3a4aHns ¢ OL4HON UMb - BbIBECTU (hopMmysy
HaxoXAeHNs naowaan Tpaneumn, UCMonb3ys «MOACKa3KM» Ha NPEeAsIOKEHHOM YepTexe.
UepTexxm Tpaneumin 6bl1n  pasnnyHbIMKW: - Tpaneuus, npeAcTaB/eHHas B BuAe [ABYX
TpeyronbHUKoB (puc. 1.a); ABe Tpaneumun, CNoXXeHHble B BUAe napainenorpamma (puc. 1.6);
Tpaneums, COCTOALAA W3 napainefiorpamma W TpeyronbHuWka (puc. 1.B); Tpameuus u
paBHOBENUKWUIA el TpeyronbHUK ACE (puc. 1.r). B Havane ypoka yyawmumcs Obinn BblaaHbl
6a30Bble 3HaHWA O Tpanewuuu: onpesenieHne Tpanewumn, eé cpefHen NIMHUA 1 BbICOTbI.

a) 3afaHue ,EI,I'IFl prl'll'lbl 1 6) 3agaHue ,EI,I'IFl prl'll'lbl 2
B) 3afaHune ana rpynnbl 3. r) 3agaHvie gnis rpynnol 4.
R a C
\ a

s \

A a4 K ¢ D A b D 4 E
PucyHok 1 YepTtexu And BbiBoga GopMy/ibl NOLLAAN Tpaneuum
YueHVKM B rpynnax 06Cy»aatoT, BblABUralOT rMMnoTesbl ¥ COBMECTHO BbIBOAAT (hOpMy/y
nnowaam Tpaneuun. B aTo BpeMs yuuTenb HabntogaeT 3a paboToi rpynmn, CneauT 3a XO40M

peLleHns 1, Npyu HeoOGXOAMMOCTU, 3afaeT HaBoAsLIMe BOMpocbl. B ocTaBwimvecs 25 MUHYT
YPOKa, YUWTe/b BbI3bIBAET K [JOCKE YYEHMKOB C HWU3KNM YPOBHEM YCMEBAEMOCTY M3 KaXKAOM
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KOMAaHZIBI 110 ouepent (Ubsi KOMaHa PEUINIa PaHblle). YUSHUKH Pa3bsICHIIOT BHIBO (POPMYITBI
Y TP 3aTPYAHEHUH NOJYyYarOT MOMOLIb OT CBOECH KOMaHIbl. Ba)k€éH He TONBKO BEPHBII BBIBOJ
(bopMyJIBI, HO U Ka4€CTBO MOSICHEHUH YUEHUKA, YTO BIUSET HA OLICHKY BCEH TPYIIIBI.

VYPpok ¢ TpaauLHOHHBIM METOJOM O0y4eHHs MPOXOAUI ClIeAyoLM o0pa3oM. B Hauase
yPOKa, y4HUTENb BbigaeT 0a30Bble 3HAHUSI O TPANICLMH U [jajiee pa30upaeT OMH BbIBOA MJIOIIAAH
Tpanemnuu (depe3 TPeyroJbHUkH). Ilocne, y4eHHKN pelaroT TUIIOBbIC 3a1a4l Ha HAXOKIIEHUE
rowmaau Tpanenuu. [Ipu npuMeHeHnN MaCCUBHBIX (TPAAULIMOHHBIX ) METOZIOB O0YYEHHUS, YPOK
BENETCs MO CIEAyIoIIel Cxeme: MOBTOPEHHE MPEenbIayllero mMarepuana, M3yueHHe HOBOTO
MaTepuaia, BBIIIOJIHEHUEC TPAKTHYCCKHUX SaHaHHﬁ. L[eJ'IbI'O TaKOIro METoAa ABJIACTCA
3alIOMUHAHUE U3YYCHHOI'O MaT€pHraia, HE3aBUCUMO OT TOr'0O, MOHUMAKOT JIK €T0 YUCHHUKU WA
HeT [4].

[Nocse usyvyenus Marepuana B IBYX Kjaccax ObUT MPOBENEH YPOK 3aKpErUICHUs] 3HAHHH,
NPAaKTUYECKOTO MPUMEHEHHst (OPMYJbl IUIOMANHU Tpanmenud. Y OOydaroUIuxcsi METOAOM
«collaborative learning» oTmeuanace Oonee ObICTpas peakuusi Ha HEOOXOAMMOCTH
TOTOJHUTEIBHOTO MIOCTPOSHUS HITH Ha TIepeXox K APYrol, pOACTBEHHOH durype.

3arem ObUTO MpoBeneHO (HOPMATUBHOE OLCHUBAHHUE MOJYUYEHHBIX 3HAHHWH. YUaIlnMCst
6bIJ'II/I NPEAJIONKEHBI TCCTOBLIC 3adaHHA JId OLCHKU YCBOCHHA TEMblI WU TMPUMCHCHUA
KOHCTPYKTUBHOTO MBIIIIEHNs (pUC. 2). BrImonHeHne TeCTOBBIX 3a1aHNH TpeOOBaJIO HE TOJIBKO
3aMMChIBAHUE BEPHOTO OTBETA, HO M YUEHUKY HEOOX0MMO ObLIO 3amicaTh peleHue 3anadu. B
NPOTUBHOM Cily4ae, 0e3 pelLIeHusl, 3a1aH1ue OLIEHHBAJIOCh BEPHBIM TOJBKO Ha 50%.

TECT JUIA ®OPMATUBHOI'O OHEHUBAHUA

Bapmnanr 1
1. ®opmyna miomwanu TPAeLnuu:

A)S=2(a+bh C)s=52
_l __ (a+b)
B)S=>(a+bh D)s=2

2. YUeMy paBHa IJIOLIA/1b TPANELUH, €CIIH
CpenHsisi INHMS Tpaneuuu pasHa 62 cm, a
BbICOTA 5 cM?

A) 310 cM? C) 150 cm?

B) 155 cm D)310 cm
3. Haiinure muowmans Tpanenuu:

B2wm(C
S5m S5Mm
A
8™

A) 20 v? C) 70 M?

B) 40 m? D) 80 m?
4. Halinute MeHbIIEE OCHOBAHHUE

Tpamenuy, eciau OoJblliee OCHOBAHHE
paBHo 20 M, BbICOTA paBHa 12 M, a
mJomaap Tpaneuuy pasHa 180.

A)15w™m C)10wm

B)30m D)35wm

Bapuanr 2

1. Yro nponyiieHo B popmyne? S = a+h)
A)h C) 2h
B)p D) h?

2. Uemy paBHa IJOIIAAb TpPAaNELUUU, €CIIH
CpeAHsIsl JTUHUS TPaNneLnu paBHa 38 CM, a BbICOTA
5 cm?

A) 190 cm C) 190 cm?
B) 95 cm D) 90 cm?
3. Halinure miomaas Tpaneuuu:
B lM C

5M 5™

A 7 D
A) 20 m? C) 36 m*
B) 40 m? D) 16 m?

4. Haligute MeHblLIEE OCHOBAaHHME TpPAIELUU,
ecnu OoJbIee OCHOBaHUE PAaBHO 15 M, BBICOTA
paBHa 8 M, a IUIOIIAAb Tpaneuuu pasHa 96.
A)12wm C)om
B)10m D)24wm
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5. Haligure miomaap Tpaneuuu: 5. Haligure niowmans Tpanenuu:
B 6M C B_6m C
6 10 m Swm
M
Al D Al D
9m
A) 36 M C) 50 m? A) 25 m? C) 18 m?
B) 100 m? D) 60 m? B) 30 m? D) 36 m?
Bapmunanr 3 Bapmuanr 4
1. ®opmyna maomaau TpaneLuun: 1. Yro nponymieHo B popmyie?
Ays =D C) S==(a+b)h § =oh.
2 2 () A) (a + b) C) 2h
B)S =2(a+b)h D)S:T B)p D)m
2. Uemy paBHa 1uomaab Tpaneuuu, ecyiu | 2. Yemy paBHa IUIOMIAAb TPANELUUH, €CIU

CpenHsisl INHMS TpaneLuuu pasHa 23 cMm, a
BbICOTa 5 cM?

A) 115 cM? C) 57,5 cm?

B) 115 cm D) 135 cm?
3. HaliguTe miuomaap Tpaneuun:

B 8wm(C
S5Mm S5m
A
16 M

A) 72 M C) 36 m*

B) 40 m? D) 80 m?
4. Haiinute MeHblIee OCHOBAHUE
Tpameuuy, eciu OoJbllee OCHOBAHHE

paBHO 25 M, BbICOTA paBHAa 9 M, a
IJIOIIAIb Tpaneuuy paBHa 144.

A)12wm C)owm
B)7wm D)32wm
5. HaiiauTe nnomane Tpaneuuu:
5™ 4 M
A D
A) 20 M C) 54 v*
B) 36 m? D) 30 m?

CpeAHsisl JTUHUS TpaneLuuu paBHa 15 cm, a BeicoTa
9 cm?

A) 95 cm? C) 67,5 cm?
B) 135 cm D) 135 cm?
3. Haligure miomans Tpaneuuu:
B 4MC
5M 5™
12 D
A) 24 m? M C) 70 M
B) 40 m? D) 58 m?

4. Haligute MeHbLIEE OCHOBAaHHME TpAIELUU,
ecnu OoJblnee OCHOBaHUE PaBHO 19 M, BBICOTA
paBHa 6 M, a IUIOIIAAb TpaneLuuy pasHa 72.

A)3wm C)24wm
B)Sw™m D)15m
5. HaiauTe miomaap Tpaneuuu:
B 8 (C
13 M

A 20 m D
A) 98 m? C) 70 m?
B) 85 m* D) 140 m?

Pucynok 2. Tect ans popmaTtuBHOTO orieHUBanus Mo Teme «llmomane Tpanenum

Pe3yabTaThl HccaenoBaHust
PesynbraTthl mpoBeneHHOTO (POPMATUBHOTO OLIEHWBAHUWS MPUBEAEHBI B TaOmuue 2. U3
3TOM TaOIUIIBI BUTHO, YTO KJIACC, B KOTOPOM MPUMEHSIJIOCh O0Y4YeHHE B MAJTBIX TPYIIAaX JIy4Ine

CIIPaBUJICA C NEPECTPOCHUEM HCPTEXKA.
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Tabnuua 2. Pe3ynbpTraTel KOHTPOIBHON pabOTHI

8 "B", merox "Collaborative Learning” OueHka 8 "I", TpaZMIHOHHBIH MCTOX OneHka
b.E. - AN 4
B. JI. 6 A W2 10
J. H. - B.M. 6
I A - I'.B. 6
3. M. 8 r.c 10
K. C. 4 LA 10
K K. 9 n 5
K A - K. C. 2
JIL. A 10 K. T. 8
M. 8. 10 K. ]I 4
M. L - K. P. 4
M. IL 7 K M. 8
M. M. 6 K. III. 4
H.C. 4 M. C. 8
0. A - M. TL -
ILE. - M. A 5
T. XK. 9 H. A 10
T A. 6 H. A2 10
U A 6 Il. C. 5
II. C. 6 P.E. -
1. K. 6 T.B. 5
S E. -

Cpeaamii 6am: 6,92857 | Cpeanuii Oanr 6,52632
Obcyxnenne

Becomeim mmrocom “Collaborative learning” siBnsieTcst BO3SMOXKXHOCTB pa3o0paTh HYKHBIN
MaTepuan C MEHbLIeH 3aTpaTod BPEMEHH, 4YTO AOKA3aHO Ha nposenéHHOM ypoke. Ilpu
TPaOULIIOHHOM MeTofe OOydYeHHus, peajn3oBaTh pa3dop pasHbIX CIOCOOOB BBIBEICHUS
IUTOIIAIA TPAIEH OKa3aJoch Obl 3aTPyOHUTENbHON 3anauell. [IpoBenenne ypoka MeTonom
“Collaborative learning” mNO3BOJsIET paclpeneNuTh 3aAaHUs MEXIy TpPyNIaMud U jajee
MOABECTH UTOTH BCEX YMO3aKJIIO4YeHHU oOyuaromuxcs. BeiBon Gopmyibl pa3sHbIMU criocobamMu
pa3BHBaeT KOHCTPYKTHUBHOE MbIIUIEHHE Y OOy4YaloIUXCs, TOKa3biBas, KaK MOXHO
NPEACTaBIATh TPANCLUIO U Kak ¢ HeH padoTarh, 4TO OKAa3aj0 MOJIOKHUTEIbHOE BIHMSIHHE HA
UTOTOBOE OLICHHMBAHHE Y4YEHUKOB. lloJyueHHbIE pPe3yJbTaThl MOJHOCTBIO COOTBETCTBYIOT
BBIZIBUHYTOW TUIIOTE3€ UCCIICOBAHUSL.

CTouT OTMETUTh, YTO CHoco0 pa3OMeHHs Ha TPYIIbl MIPAeT BAKHYK pOJb IS
s¢exTuBHOCTH pabOTHI OOyYarOmMXCsi. Y BCEX YYAIIMXCS JODKHA OBITh MOTHBAIHUS
YCIEIIHOrO BBIMOJHEHUST 3aJaHusl, HAMPUMeEp, B BHUAE MOOLIPEHUS] [IOMOJHUTEIbHBIMU
Oannamu. Torga ydeHuku B rpymmax OyAyT 4yBCTBOBaTb OTBETCTBEHHOCTb 3a Pe3yJIbTaT
paboThl, TAK KaK MOOIIPEHHUE AKTHBHOCTH BCEH IPYMITbl M B3AUMHOTO COTPYAHUYECTBA CO30aCT
atMocdepy B3aMMHOW MOANEPKKH U 3aHHTEpecOBaHHOCTH. [pymmbl OyayT comepHUYATH
Mexy coOoil, co3naBasi COPEBHOBATENbHBIN yX, YTO MOBBICUT YPOBEHb BOBJICYEHHOCTH H
AKTHMBHOCTH. JTO COPEBHOBaTeJbHOE B3aMMOeicTBUE OyaeT MOTHBHPOBATb YUEHUKOB Ha
Ooee KaueCTBEHHOE BBITMIOJHEHUE 3aJJaHHH, TIOCKOJIbKY OHU OYyIyT CTPEMHTHCS HE TOJIBKO K
JMYHOMY yCIIEeXY, HO M K JOCTHIKEHHIO OOIIEero pe3ysbTaTa CBOeH rpyIibl.

3akaouenue

Ha ocHOBe npoenaHHbIX UCCIEAOBAHUN, MOKHO YTBEPIKAATh, YTO MPUMEHEHHE METO1a

“Collaborative learning” Ha ypokax reoMeTpuUU OKaszaoch 3 (PeKTHBHEE MO CPaBHEHHUIO C
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TPaAMLIMOHHBIM METOIOM 00y4eHusi. [ pynmnoBoe B3aMMOIeHCTBHE YYEHUKOB CIIOCOOCTBOBAJIO
Jy4IIeMy YCBOGHHUIO MaTepHaja U Pa3BUTHIO KOHCTPYKTHBHOIO MBILLJICHHUS.

AHanu3 pe3ynpTaToOB IOKasal, 4To Kiacc, oOydaBmmiics no merony “Collaborative
learning”, mpoaemMoHcTpupoBan Oonee ryOOKOoe MOHNMAaHUe MaTepraia U Jy4qlle CIpaBUIICs
C TECTOBBIMH 3amaHusMH. Kpome Toro, y ydammuxcst 3TOro kjiacca Habmromanoch Oosee
pa3BUTOE KOHCTPYKTHBHOE MBIIUIEHHE, BbIPAKABIIEECS B YMEHHH CaMOCTOSITEIbHO
aHAJM3UPOBATh 3aJaud W MpeAjaratb peLIeHUs. YUSHHKH MpPH TPAJULHOHHON (opme
o0y4eHust 4acTo mpuberaiu K 3amiucu oTBera 0e3 MPenoCTaBICHUS PELISHHUH, YTO HEraTHBHO
MOBJIHSUIO Ha UTOTH. Pe3yibraTel noareepkaaoT ¢ dextusHocTh “Collaborative learning” B
Pa3BUTHUH KJIFOUEBbIX KOTHUTHBHBIX HABBIKOB U KOHCTPYKTHBHOTO MBILIIEHHSI.
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K BOITPOCY O METOJAE UHTEPBAJIOB
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AHHOTATIHS

JlaHHas cTaThs MOCBAIICHA BOMPOCY OOYYCHHSA CTYICHTOB — OYAYIOIIMX YUHTEICH MAaTEMAaTHKH TEME
«Metox WHTEPBANOB». MeETOa MHTEPBAJIOB SBICTCS YHHBEPCATLHBIM METOJOM PEHICHHS PA3IHYHBIX BHIOB
HEPABEHCTB U UX CUcTeM. B crarbe 0003Ha4YEHA MPoOIeMa HU3KOH PE3yIbTaTHBHOCTH NPH PELICHUY HCPABCHCTB
pa3MMYHBIX THIOB METOJOM HMHTEPBAJIOB CTYJACHTAMH IIEPBOTO Kypca NPH M3YYCHUH JUCIHIUTHHBI
«DneMEHTapHAsI MATEMATUKA» M MPEATIAraloTCs My TH PEIICHI 3TOH MPOOICMBL

KmoueBbie coBa: HEPaBEHCTBO, JPOOHO-PALMOHANBHOE HEPABCHCTBO, TPHTOHOMETPHYECKOE,
JOTapUPMHIIECCKOE HEPABEHCTBO, METO/ HHTEPBAJIOB.

HUHTEPBAJIABIK 911C TYPAJIBI
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*«Manam Koszvibaee amvinoazer Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponaen, Kazaxcman
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Anjarna

By makana cryaeHTTEpre — 0OJaNIaK MareMaTHKa MyFamiMaepine — « HTepBamabIK 97iC» TaKbIPHIOBIH
OKBITY MOCCIICCIHE apHAIFAH. MHTCPBAIABIK 9JIC — OPTYPIl THITCTI TCHCI3AIKTEPAl JKOHS OJIAPABIH KYHCICPiH
menryaiH omOeban omici. Maxkamama «bactayelm MareMaTWKa» MOHIH OKUTBIH 1 Kypc CTYICHTTEpiHIH
HHTCPBAABIK OMICTI KONAAHY APKBUIBI OPTYPJi THITETI TCHCI3MIKTCPAl MICHIyACTI THIMAUTITIHIH TOMCHIITL
MOCEJIEC] AHBIKTAIBII, OCHI €CEITI IEIIY >KOJIIAPhI YCHIHBLIFAH.

Kinr ce3nep: TeHCI3mik, 0OIImMEK PamHOHAN TCHCI3AIK, TPHTOHOMETPHSUIBIK, JIOTAPH(PMIIK TCHCI3MIK,
HHTEPBAJ QIICI.

ON THE QUESTION OF THE INTERVAL METHOD
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"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*‘Corresponding author: anna030867@mail.ru

Abstract
This article is devoted to the issue of teaching students - future teachers of mathematics the topic "Interval
Method". The interval method is a universal method for solving various types of inequalities and their systems.
The article identifies the problem of low efficiency in solving inequalities of various types by the interval method
by first—year students when studying the discipline "Elementary Mathematics" and suggests ways to solve this
problem
Keywords: nequality, fractional rational inequality, trigonometric, logarithmic inequality, interval method.
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BBepgeHune

MeTof VHTEpBaIOB - OAWH W3 YHUBEPCA/IbHbIX METOAOB PEeLUeHUS paumoHabHbIX,
[APO6HO-paUMOHaIbHBIX  HEPABEHCTB.  W3yuyeHWe 3TOro MeToda peLUeHWss HepaBeHCTB
LUKONbHWUKN HaYMHAKOT B BOCbMOM K/lacCe Ha MnpuMepe KBaApaTHbIX HepaBeHCTB W ApPO6HO-
pauMoHa/IbHbIX HEPaBEHCTB. 3aTeM LUKO/bHble YYeOHMKM 3a0biBatOT 06 MeTOAe UHTEPBa/IOB.
O6yuatolmecs, npu MOArOTOBKe K cfavye EAMHOrO HauMOHa/IbHOrO TeCTUPOBAHWUS,
BCMOMWHAKOT O [aHHOM METOAEe PeLUeHWs HepaBeHCT, Yallle BCero C nofauv yuuTens.
AHafM3Mpys HaBblK pPeLUeHWs HEepaBeHCTB B pamKaxX AWUCLUNIUHBE  «3fieMeHTapHas
MaTeEMAaTUKa» NPUXOAUTLCA KOHCTATMPOBATb, UTO BbIMYCKHUKWN LUKON He BNafeloTb AaHHbLIM
MeTOAOM peLUeHUs HepaBeHCTB B COBepLUeHCTBe. MHOrme nepBOKYPCHUKN WUCMbITLIBAIOT
3aTpyfHeHMs npyu  peweHun  Apo6HO-paLMOHaNbHBIX  HEpPaBeHCTB, W He  MbITAOTCH
MCNOMb30BaTb METOS, MHTEPBAIOB /19 PELLEHNA HEPABEHCTB APYrMX TUMOB. YTOObI N3MEHUTb
3Ty CMTYyauMto K fyyliemy, He06X04MMO YTOObI 3TOT METOZ, CTasl MOHSATEH, B NEPBYHO o4vepesp,
YUUTENIO, CNefoBaTeNbHO, MPW 00YYeHWM CTYAEHTOB - OyayLUMX YyyuTeneil MaTemaTuKu,
[JaHHOMY MeTofy HeobXoAMMO YAEeNTb MPUCTO/IbHOE BHUMAHME.

Matepuanbl U MeToAbl UccnesoBaHNA

[ns nccnepoBaHMs BONPOCOB, CBSA3aHHbIX C METOANYECKUMU OCOOGEHHOCTSAIMU 00yYeHUs
PELLEHNIO HepaBeHCTB METOAOM MHTEPBA/IOB, Oblfiv NPUMEHEHBI CriefytoLime MeTOAbl: aHan3
LUKOMbHbIX Y4YeOHMKOB, Y4ebHON N y4ebHO-METOAMYECKOW NUTepaTypbl, Meaarormyeckoe
HabntofeHne, cobecegoBaHve. B negarornyeckoM HabMO4EHWN  NPUHAMAIN  yvacTume
CTYZEHTbI NMepBOro 1 BTOPOro KypcoB - OyayLUMe yUnTens MateMaTuku.

Pe3ynbTartbl nccnesoBaHns

Bonpoc npvMeHeHus MeTOAa WHTEPBATIOB A1 PELUeHUs HEpaBeHCTB U UX CUCTEM
LLUMPOKO 06CYXXAAETCA B Hay4HOW U y4yebHO-MeToauueckon nutepatype [1, 2, 3, 4]. YMeHue
pelaTb 3afa4n ¢ NPUMeHeHMeM METOAa UHTEPBa/IOB aKTyaslbHO B CBA3W C HEOOXOAMMOCTLIO
BbIMYCKHMKOB LUKON cfaBaTb EfMHOe HauMOHanbHOe TecTupoBaHue (ganee EHT) m 6bicTpo
peLaTb pasIMyHble HepaBeHCTBA U UX CUCTEMbI.

[MoyeMy LUKONbHUKN C OCTOPOXHOCTLHO MCMOML3YHOT METOA MHTepBasioB? Mbl NpoBenu
aHa/IN3 LUKOJIbHbIX Y4ebHMKOB. Brnepsble ¢ METOLOM NHTEPBa/IOB LLKO/IbHUKM 3HAKOMATCA B 8
Knacce. B wkonax Pecnybnvkn KasaxctaH ans yyalimxcs 8 KnaccoB MCNOMb3yHTCA Tpy
OCHOBHbIX y4ebHuKa [5, 6, 7]. AHasIM3 3TUX Y4EeOHMKOB NO3BO/NA BbISIBUTHL UYTO CYLLECTBYET
[1Ba OCHOBHbIX MOAX0/a K U3YyYeHN0 METOa NHTEPBa/IOB:

1) Ha OCHOBE NPUMeHeHUs MeTofa NHTEPBa/IOB HA KOHKPETHOM npumMepe (Brepsble Ans
pelleHns KBagpaTHbIX HepaBeHCTB) [5]. B xofe pelweHus npumepa BbIMOHAETCA
nocnefoBaTe/lbHOCTb [ENCTBUIA, Ha OCHOBE KOTOPbIX OrMpeaenseTca anroputM Metoja
NHTepBaoB. MpuBedeM NpumMep peLleHns KBagpaTHOro HepaBeHCTBa 2X2 + 3x —5 > 0, TaK
Kak npegnaraetca B y4yebHUKe. Mpu peLleHnn 3TOro HepaBeHCTBa NpesnaraeTca BbIMOAHUTb
nocnefoBaTe/lbHOCTb CeAyHLWMX AeACTBUIA:

1 Pewmnm KBagpaTHoe ypaBHeHue 2x2+ 3Xx —5 =0

2. KopHu 3atoro ypaBHeHMs X = 1,Xx = —2.5 pa3buBalOT 4YMCNOBYHD OCb Ha TpW
NHTepBasia. Ha KaXXaoM 13 HUX 1CCneayem 3HaK KBaapaTHOro TpexuneHa 2x2 —3x + 5.

3. N306pa3vmM 4MCcnoByHo MpsMyto (PUCYHOK 1)

PucyHok 1 PelleHune paynoHasibHOro HepaBeHCTBa
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4. Ortset 3amaun Oyaer Takum: x € (—oo; —2.5) U (1; +0).

ITocne BBIMONHEHWS] BCEX OSTUX STAlOB YUUTENb B XOAE NAJbHEHINEro peLIeHHs
HEPaBEHCTB AOJDKEH C(hOPMUPOBATh Y YICHUKOB AJITOPUTM MPUMEHEHHUST METO1a HHTEPBAJIOB.

2) U3y4ar0TCsl TEOPETHUECKHUE OCHOBBI METOJIa MHTEPBAJIOB ISl OMPENEIEHHOTO Kilacca
HEepaBeHCTB (KBaipaTHbIE, PALlMOHAIIBHBIE, TPOOHO-paMOHANbHEIE) [0, 7].

JlanpHeWIMii  aHadM3 IIKOJbHBIX YYEOHMKOB TIOKa3al, YTO TPH PELICHUU
TPUTOHOMETPHUYECKUX HepaBeHCTB (9 Kiacc), TMOKa3aTeNbHbIX H  JIOrapUPpMHUECKUX
HepaBeHCTB (11 ky1acc) B INKONBbHBIX yueOHUKAX METONI HHTEPBAJIOB HE 3aCy KeHHO 3a0bIT. Ero
UCTIONB3YIOT TOJBKO TPH PEIIeHWH KBAAPATHBIX HEPABEHCT OTHOCHUTENIbHO OJHOH U3
TPUTOHOMETPHUYECKUX (JIorapuMUIECKHX W MOKa3aTebHbIX) PyHKuuHA. OnHAKO B MepevHe
3amaHui 1t EMUHOrO HAIlMOHANBHOTO TECTUPOBAHMS MMEIOTCS HEPABEHCTBA WIJIM CHCTEMBI
HEPABEHCTB JJISl PELICHUS] KOTOPBIX IPUMEHSIETCS] METOJl MHTEPBAJIOB.

[IpuBenem npumep Takoro 3aganus. JlaHHOe 3a1aHNe IPEICTABIEHO B MIEPEUHE 3a1aHHi
s nonroroBku kK EHT mo marematuke (Mcrounuk: Peanpnast Bepcust EHT o matemartuke
2021 ropga, Bapuant 4123) [8].

x+1

—>0
3afaHue: PeLIUTE CUCTEMY HEPABEHCTB logz(x—1)
log;1(x?> +7) < log,,(6x — 1).

UroObl pelnTh CUCTEMY HEPAaBEHCTB HEOOXOIUMO PELINTh B MEPBYIO O4Yepenb KaXIoe
HEpPaBEHCTBO CHUCTEMbI. BTOpoe HepaBeHCTBO pemaercss Oe3 HCIONb30BAaHUSA METOAA
HUHTEPBAJIOB. bonbIIEHCTBO CTYAEHTOB MEPBOro Kypca crnenuaibHocTH «6B01508
Marematnka-nHQOPMATHKa», KOTOPBIM OBUIO MPEIUIOKEHO PEIINTh IEPBOE HEPABEHCTBO
CHCTEMBI, peraiu ero 6e3 UCIIONb30BaHUS METOAA HHTEPBAJIOB.

IIpusenem npumep 5TOro peLICHUS:

{ x+1>0 x>-1 {x>—1
x+1 log,(x—1)>0 x—1)>1 x> 2
logz(x—1)>0(_>{ x+1<0 < { x < -1 < {x<—1 <

log,(x—1) <0 0<(x—-1<1 1<x<2
S x>2.

Onpenenuth pelieHHe HEPABEHCTBA HEOOXOAMMO C Y4E€TOM O0JIaCTH JOIMYCTHMBIX
3HAYEHUM 3TOr0 HEPABEHCTBA!

x—1>0(_>{x>1

Oﬂi{x—1¢1 x£2

CrnenoBarenbHO, OJy4aeM, U4TO pEeLICHHE HEPaBEeHCTBA: X > 2.
Pelnenue 5Toro HepaBeHCTBA METOAOM HHTEPBAJIOB BBIIISIIUT TaK:

x+1

1) Haiinmem 00JacTh AONMYCTUMBIX 3HAYCHUN IEPEMEHHBIX BBIPAYKEHHSI m:
0g2(x—

x—1>0(_>{x>1

Oﬂi{x—1¢1 x#2
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2) Hagem Hynu uncnmtens: X + 1 =0 A x = -1,

3) Haingem Hynm 3HameHatens: log2(x —1) =0~ x - 1=1"x =2

4) n306pasMm YMCNOBYKD MPAMYHD, W UCCNeAyeM 3HaK BblpaXXeHUs 10;;_&1_1) Ha
nHTepBanax c yyetom O3 (pUCYHOK 2):

PucyHok 2. PelueHne norapummyeckoro HepaBeHCTBa

Ha npomexyTke (—oT; 1) 3HaK Bblp&KEHWA He YyKasaH, [AaHHbIA MPOMEXYTOK He
NPUHAANEXNT 06/1acTU [OMYCTUMbIX 3HaYeHWn HepaBeHCTBa. CriefoBaTeNlbHO, peLLeHune
HepaBeHCTBa: X > 2.

Takum 006pasoM, Mpv peLleHnn [aHHOTo0 HepaBeHCTBA METOAOM WHTEPBa/IOB MOXHO
COKpaTUTbL Bpems ero pelleHns. B ycnosusax EHT 370 oueHb BaKHO.

Ha npoTsXeHUWU HEeCKOMbKMX NET AN BbIABNEHUS MPO6/IEM CBA3AHHbIX C PeLLeHVEM
HepaBeHCTB, 418 Pa3paboTKM NIEKUMOHHOIO U MPaKTUYeCKOro marepuana no AUCLUNINHE
«QneMeHTapHas MaTeMaTuKa» OCYLLEeCTB/IANCA aHan3 06LLEeR 1 cneuuasibHON MTepaTypbl Mo
npobneme uccnegoBaHus, MPOBOAUANCL HAOMOAEHMS 3a XO4OM npouecca 00yyeHus Mo
aucumnanHe n paboTon CTYAEHTOB Ha 3aHATMSX, Becefibl CO cTyaeHTamu. B xofe 6ecep co
CTYLEHTamMM BbISCHUIOCb, YTO METOL WMHTEPBaIOB ABMSETCA A/19 HUX CMOXKHLIM METOLOM,
6onblUMe NPO6/IEMbI BbI3blBAtOT Te HEPABEHCTBA, B XO4e PELUeHUS KOTOPbIX CPean KOpHeMN
BblpaxxeHus f(X) MmeroTcs KpaTHble KOpHW. [pUMEHSTb MEeTOL WHTEpPBa/IOB AJ1 pPeLeHus
HEKOTOPbIX TPAHCLEHAEHTHbIX HEPABEHCTB CTYEHTaM X0TeN0Ch Obl HAYUYUTLCS.

B nporpammy y4yebHON AUCUMMNAMHBLI «3DNeMEHTapHas MaTeMaTuka» BK/IOYEHbI A1
M3y4yeHWs BOMPOCLl, CBf3aHHble C peLleHneM  APOBGHO-paUMOHa/IbHbIX  HEpPaBEHCTB,
TPUrOHOMETPUYECKUX HEPaBEHCTB, /IOrapUPMUUECKNX HepaBeHCTB. JIEKLMOHHBIA MaTepuan
COZEPXXUT MPUMepPbI, Ha OCHOBE KOTOPbIX BBOAUTCS METOL, PeLLeHMs paLMoHaIbHbIX U 4PO6HO-
pauMoHa/IbHbIX, TPUrOHOMETPUYECKUX, NOrapuMUYECKMX, MNOKas3aTeNlbHbIX HEepaBeHCTB,
0CO6EHHOCTM MCMO/Mb30BaHUA MpaBWia YepefoBaHUs 3HaKoB. lMpuBeaeM MpuUMep peLueHus
TPUrOHOMETPUYECKOIO HepaBeHCTBaA.

Mpumep L pelunTe HepaBeHCTBO METOLOM MHTepBasioB sin2x(cos3x —1) < 0.[9]

PeLleHune: yHKUMMy = sin2x;y = cos3X —1 umeroT nepuog T = 2n.

1) Haigem HyM KaXXA0M yHKLUN:

nK
sin2x =0"2x =nK”""x = KeZ

2 i)
Cos3x —1=0" cos3x = 1" 3x=2nT " x = 2”3T
2) Hynu dhyHKUMNM y = sin2x: x = ", Ha npoMexyTke [0; 2n) umeeTcs 4 Hyn.
3n

, T e Z.

n2' K=3,Xx =
3) Hynn MHOXUTENA Yy = c0s3x —1 : x = -—— , Ha npomexyTtke [0;2n) umeercsd 3

n
KZO,XZO;K:].,XZZ;KZZ,X:

HynS.
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OO6beaeHUM HYNM KaXK4oro MHOXMTeNs B Tabnuuy (Tabnuua 1), v BbIACHUM Kakue u3
HUX MMEIOT YETHYH KPaTHOCTb:

Tabnunua 1 NccnenoBaHme KPUTUYECKNX TOYEK

sin2x 0 n n 3n
2 ~2
cos3x —1 0 2n an

Touka x = 0 ABNAETCA MOLO3PUTENILHOM HA YETHYH) KPAaTHOCTb TOYKOW, U TpebyeT
LONONHUTENBHOTO MCCNe0BaHuA.
Ona pyHKUMM Yy = sin2x ee Hynu ABNATCA NPOCTbIMU TaK Kaky' = 2 cos 2x ny,(0) =

2c0s(20) =2, y'(j) =2cos(2¢]) =-2, y'(n) =2cos(2n) =2, y'(2) =2cos(2
3’3 = —2 OT/INYHBI OT HyNA.
Ona pyHKUMM y = cos3x —1, Touka x = 0 ABMSETCA Hy/NeM KpaTHOCTU K=2 TaK Kak

y' = —3sin3x 1 y'(0) = —3sin0 =0, y" = —95053x, y"(0) = —9cos(3 «0) = —9.
[N PyHKUMKM y = cos3x —1, TOUKa x = " aBnsetcs Hynem KpaTHoOCTM k=2 TakK Kak
Yy = —3sin3x ny'(2) = —3sin(32*) = 0, y" = —9cos3x, y'"(2) = —9cos(32) =

4n
—9. AHaJ/IOrMYHO [0Ka3bIBAETCA, YTO TOYKA X = ABNISETCA HYNIEM KpaTHOCTK k=2.
o o 2n
Takmum 06pa3oM Touka x = 0 ABMSETCA TOUYKON MPOCTOM KPATHOCTU, a TOUYKN X = ~" U

4n
X = ABNIETCA HYNIeM KpaTHOCTK k=2.

N306pasvM HynmM Ha OKpY>XHOCTW. OnpefenM 3HakuM Ha OfHOM M3 WHTEpBasioB W
pacCTaBUM 3HaKM Ha KaXXA0M M3 MoJyYeHHbIX UHTEPBASIOB (PUCYHOK 3).

PUCYHOK 3. PeLleHMe TPUrOHOMETPUYECKOTO HEPABEHCTBA
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Pemnenuem naHHOTO HEPaBEHCTBA SIBJISIETCS OOBEAMHEHHE CISTYIOIIHX TPOMEKYTKOB!
T 47 4T 3
x € (2nn;; + 27m) ] (n + 27m;? + 27m) ] (? + 27m;7 + 27m).

B Teuennn mnepuoma oOy4YeHHMsS OCYINECTBISLICS AHAJNIN3 KadeCTBA BBITOJHEHBIX
KOHTPOJIBHBIX Pa0oT. Pe3ynbTaThl KOHTPOJBHBIX pabOT MOKA3bIBAIOT, YTO CTYAEHTHI 3a
OrpaHUYEHHOE PaMKaMHU yueOHOH NUCIUIUTMHBI BpeMsl, HE YCBAUBAIOT B TOJHOM 00BEME METON
UHTEPBAJIOB, HE MPUMEHSIOT €r0 sl peIIeHns 0ojee CIOKHBIX HepaBeHCTB. Clie1oBaTeNbHO,
IUIE TOTO YTOOBI CTYAEHTHI OCBOWJIM QJITOPUTM METOAA HHTEPBAJIOB M C YBEPEHHOCTHIO
NPUMEHSUTA €r0 TpH pEIIeHUH Pa3JMYHbIX BHUIOB HEPABEHCTB HEOOXOAMMO BHOCHTH
u3MeHeHus1 B yueOHbIi mponecc. HeoOxonuMo yBenmuuuTh BpeMsi Ha OTPabOTKY IaHHOTO
MeTO/a B paMKaxX y4eOHBIX AMCLUILINH, WIK U3MEHHTh OTHOLICHUE K METOJY WHTEPBAJIOB B
LIKOJIbHOM MpaKTHKe KaK yuuTeael MaTeMaTHKH, TaK U IIKOJbHUKOB.

Obcyxnenne

Kakum o6pa3oM MOKHO M3MEHHUTh KaueCTBO OOy4YeHHs LIKOJBbHUKOB MaTematuke? Ha
HAIll B3IJIS,T HEOOXOMMMO B TIEPBYIO OUepeab BHECTH MU3MEHEHHE B MOATOTOBKY CTYAEHTOB —
Oynymux yuuTeneii MaTeMaTUKH. Beb XOpOIIo H3BECTHO, €CJIN YYHUTENb MTPH PELISHUN 3a71a4
HE MPUMEHSET COOTBETCTBYIOIINN METOA PEIIeHHs, TO U YYCHUKU He OyIyT ero MpUMEHSTh
NpU pPEUIeHUH NaHHBIX 3anad. llpomecc oOyueHHs] CTYJEHTOB MOXKHO H3MEHHTh 3a CHET
BHECCHUS HM3MEHEHHWH B palouyr y4eOHyH0 MNporpaMmy IUCLHIUIUHBI «JJeMEHTapHas
MaTeMaTrKa», yBeJIMUUB KOJINYECTBO 4aCOB, OTBEEHHBIX Ha HU3yueHue TeMbl «HepaBeHcTBay.
OnHako, y CTyI€HTOB IIEPBOro Kypca CYLIECTBYIOT CJIOKHOCTHU U C PELIEHHEM 3a/1a4 U3 APYTUX
pa3nmenoB marematuku. CrenoBaTenbHO, HEOOXOOUMO BHOCHTb HWMEHEHHE U B Jpyrue
npodibHBIE  OUCLUMIUIMHBI WM CO3JaBaTb Kypcbl 1O  BBIOOPY sl CTYACHTOB
3aMHTEPECOBAHBIX B U3YUEHUH Pa3IMUHBbIX METOJOB pelieHus 3anad [10].

HeoOxogumo oOpaTuth BHHMaHHE HAa BO3MOXKHOCTH KYPCOB  TOBBIIICHHS
KBaTM(pUKamuK A7 MOJoAbIX memaroros. OpraHu3anuy, OOECIEYMBAOLINE ITOBBILICHHE
KBaJTM(PHUKALNH TSI YIUTEIeH IKOJ, MPU COASHCTBUHN ONBITHBIX IIEArOroB U MPeroaaBaTenei
BYy3a MOTYT NOATOTOBUTH KYPCHI, HANIPABJIEHHBIE HA IIyOOKOE yCBOEHHE METO1a MHTEPBAJIOB.

Kpome toro, npu oOy4eHnN MIKOJIbHUKOB PEIIEHUI0 HEPABEHCTB YUUTENb HECOMHEHO
JOJDKEH JTOKa3aTh CBOMM Y4YEHHKaM YHHMBECAJIBbHOCTb METO/Aa MHTepBaioB. JlaHHbIN meTox
MOJKET OBITh MPUMEHEH K JI00oMy HepaBeHCTBY Buma F(x) > 0,F(x) < 0, ecnu QyHKImIO,
CTOSILIYIO B JIEBOIM YaCTH HEPABEHCTBA, MOXKHO Pa3JIOKUTh HA MHOKUTENH U HANTU ee HyJIu.

3akaiouenne

Ha ocHOBaHMHU BBIIEN3IIOKEHHOTO, PE3YJIBTATOB HAOMIOEHHS 32 TPOLIECCOM O0yUEHHS
U paboTOH CTYICHTOB HA 3aHATUSAX MOXKHO CIEJIaTh BBHIBOI:

1) MeTton MHTEpPBAJIOB HAXOAWUT CBOE NMPUMEHEHHE IPHU PEIICHUH IIHPOKOro Kpyra
3a7a4, T.e. SBJISAETCS OJHUM W3 YHUBEPCAJIbHBIX METOMOB pEIIEeHUs pPa3MYHbIX BUIOB
HEPaBEHCTB.

2) Meron MHTEPBAJIOB HEAOCTATOUYHO U3YYaeTCsl B KyPCe IKOIbHON MaTEMATHUKH.

3) [y ycHemHoro OCBOEGHHSI METOJa MHTEPBAJIOB HEOOXOAMMO BHECTH M3MEHEHHE B
nporecc 0Oy4eHHUs IKOJIbHUKOB U CTYICHTOB.

Meron UHTEpBaIOB OCTAE€TCS OJJHUM M3 BAKHBIX METOOB PELIEHUs Pa3JIUYHbIX BUJIOB
HEPaBEHCTB M UX CHUCTEM, KOTOPBIH Pa3BHBAET AHAJIMTUYECKHE CIIOCOOHOCTH INKOJIBHHUKOB.
HzydeHue 3TOro MeToga CTyIeHTaMH — OyAyIIUMH YYUTEISIMA MAaTEMATUKH SIBJISIETCS] OTHON
U3 BKHBIX COCTABIIIOMINX HMX OyAymux NpodecCHOHANBHBIX YCIEXOB, W YCIEXOB HX
YUEHUKOB.
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XX FACBIPABIH 20-30 )KbIJITAPBIHAATBI COJTYCTIK OHIPAIH,
IJEYMETTIK-9KOHOMHUKAJIBIK AXYAJIbI
Temipxanosa 9.C."", Hcakaesa A.M.2, 96in E.A.3
*«Manaw Koszvibaee amvinoazer Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponasn, Kazaxcman
2A. baiimypceinos amvinoass: Kocmanaii enipnix yuusepcumemi, Kocmanaii, Kazaxcman
‘Moacinic, Acmana, Kazaxcman
“Xam-xabap yuiin asmop: asema_sko@mail.ru

Angarma
Byn makamaga XX raceipaeiH 20-30 xerpmapemgarsl Comryctik KasakcTaH eHIpiHIH ONCYMCTTIK-
SKOHOMHKAJIBIK aXyajbl 3ePTTCACAl. 3epTTCYAiH MakcaTsl, YKaHA 3KOHOMHKAJBIK CasCcaT KC3CHIHACTI KAITBIHA
KENTIPy YAEpICTepl, KYITEN YKbIMAACTHIPY, AIIAPIIBIIBIK, HHIY CTPILITIAHABIPY MECH SJICYMETTIK KYPbLIBIMIAFHI
e3repicTep KapacTeIpbuiadpl. Tapuxu ASPEKTEP MCH apXHBTIK MATCPHAIIAP HETI3IHAC OHIP XATKBIHBIH TYPMBIC
JKAFJAMBI MCH KOFAMIBIK-CAICH OMIPIHIH CPCKIICTIKTCPI TamgaHampl. Tapuxka TEPCHIPSK OOMimalH TYCCEK,
OTKCHIMI3 O€H OYTiHIMI3AI CambICTBIPY AapKbIIbI Kem >kaimapaaH xalapaap Oonamsr3. bypemrsr Peceit
HMIICPYICHIHBIH KYPAMBIHIAFBl XANBIKTAP TAPHXbIHA YIKSH ©3TEpiCTEp MEH CLIKIHICTED OKENIeH Tapux
KOHHAYBIHA KCTKCH XX FACHIPABIH 0ac KC31HICTI OKHFAIAP KA3aK XATKBIHBIH TAPHUXBIHIA 1A OIIIICC 13 KAIIBIP/IBL.
KasakcraHHBIH NICKAPACBHIHBIH ATAJIFAH KE3EHJACTI KAIBINTACYBIH 3EPTTCYre OAFbITTAIFaH CHOCKTEP, YKAJIIbI
anranma Kernec Omarel moyipiageri, Oyriari Kasakcran meH TMJ] pecmyOaHKAamapeIHAAFE SKOHE IICTCIACTI
FATIBIMIAP TAPATIBIHAH >KA3bUIFaH CHOEKTEP OOJBIN TAOBIIAIBI.
Kinr ces3aep: Conrycrik Kaszakcran, OKpyr, cagcaT, 3KOHOMHKA, CTATHCTHKA, Oaitmap, HOyOeT, mapya
KO>KaIIBIKTapBI, ICKPET.

COLIUAJIBHO-DKOHOMHUYECKASA CUTYAIIUSA CEBEPHOT'O PETHOHA
B 20-30-E I'OJAbI XX BEKA
Temupxanosa A.C."", UcakaeBa A.M.2, AGuan E.A3
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kozvioaesa,
llemponasnosck, Kasaxcman
’Kocmanaiickuii pezuoHansrviil ynusepcumem um. A. baitmypceinoea, ocmanait, Kazaxcman
*Maowcunuc, Acmana, Kazaxcman
*Aemop ons koppecnondenyuu: asema_sko@mail.ru

AHHOTAHSA

B maHHOI cTaThe HCCNEeMyETCsS CONUAIbHO-IKOHOMIYECKasA curyarms Cesepo-Ka3zaxcTaHCKOTO perHoHa B
20-30-e roapl XX Beka. Llenb uccaeoBaHus: paCCMATPHUBAOTCS BOCCTAHOBHTEIBHBIE MPOLECCHI B MEPHO HOBOM
SKOHOMHYCCKOH TOJIMTHKH, HACHIBCTBCHHAA KOJUICKTHBH3ALUA, TOJOA, HHAYCTPHAIM3ANUA M H3MCHCHHA B
COLIMANBHOM CTPyKType. Ha OCHOBE HCTOPHUYECKUX JAHHBIX U APXUBHBIX MATCPHAJIOB AHATM3HPYIOTCA YCIOBHA
JKH3HA M OCOOCHHOCTH OOIIECTBEHHO-TIOIUTHYCCKOH YKU3HH HACCICHUS PETHOHA. YTIYOIIUICh B HCTOPHIO, MBI
V3HAEM 0 MHOTHX BEIAX, CPABHUBAS HaIlE MPOIIoe U HacTosmmee. CoObIThst Hayama XX Beka, KOTOPhIC IIPUBEIH
K O0JBIIMM H3MEHEHISIM H MOTPACCHISIM B HCTOPHH HAPOIOB B COCTaBe ObIBINCH POoCCHICKON HMITEpHH, OCTABHIH
HEWM3IIIAMUMBIH Cllel M B UCTOPHH KA3aXCKOTO Hapoda. Tpyasl, HAIPABJCHHBIC HA M3YYCHHE (OPMHPOBAHMA
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rpaxu KazaxcraHa B JAHHBIH MCPHO, B LICJIOM SBILTFOTCS MPOH3BSACHIAMH VUCHBIX 3m0xu Copercroro Corosa,
coBpeMcHHBIX pecty Ok Kazaxcrana u CHI u 3a pyOeskom.

Kmrouernie ciosa: CesepHbrii KazaxcTan, OKpyT, MOJHATHKA, YKOHOMHKA, CTATHCTHKA, O0Ta4yH, HAyOeCT,
KPECTBAHCKHE XO3AUCTBA, ACKPET.

THE SOCIO-ECONOMIC SITUATION OF THE NORTHERN REGION
IN THE 20-30s OF THE TWENTIETH CENTURY
Temirkhanova A.S.1", Issakayeva A.M.2, Abil E.A.3

"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
’Kostanay Regional University named after A. Baitursynov, Kostanay, Kazakhstan,
*Deputy of the Mazhilis, Astana, Kazakhstan
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Abstract

This article examines the socio-economic situation of the North Kazakhstan region in the 20-30s of the
twentieth century. The purpose of the study: the reconstruction processes during the period of the new economic
policy, forced collectivization, famine, industrialization and changes in the social structure are considered. Based
on historical data and archival materials, the living conditions and features of the socio-political life of the region's
population are analyzed. As we delve into history, we learn about many things by comparing our past and present.
The events of the carly twentieth century, which led to great changes and upheavals in the history of the peoples
of the former Russian Empire, left an indelible mark on the history of the Kazakh people. The works aimed at
studying the formation of the borders of Kazakhstan in this period are generally the works of scientists from the
era of the Soviet Union, the modern republics of Kazakhstan and the CIS and abroad.

Keywords: North Kazakhstan, district, politics, economics, statistics, rich, naubet, peasant farms, decree.

Kipicne

Kazaxcran tapuxbsmaarsl XX racbipabiH 20-30 >kbu1iapsl — XaiblK TAFABIPBIHA aCa aybIp
COKKBI OOl TUTEH Ke3eH. KeHec ekiMeTiHIH 3KOHOMMKAJIBIK CasiCaThIHAAFbl ©3repicTep,
ocipece aybuUl MAPYaIIbUIBIFBIH YKBIMIACTBIPY MEH KYLITEIN OTHIPBIKIIBIIAHABIPY YAEpicTepi
Ka3aK XaJKBIHBIH IOCTYPJI IMapyambUIbK sKyHeciH TyOeretm Oy3nbl. Conrtycrik Kaszakcran
OHIPI — eNIMI3IH HEri3rl acCThIKThI aiiMarbl OOJFAHIBIKTaH, KEHECTIK OWIIKTIH CasiCh-
SKOHOMUKAJIBIK HaAyKaHAaph! OyJT aiiMakTa epeKine KapKbIHMEH JKy3ere achlpbUIIbL.

KazaxcranubiH ConTycTik OONBICH KEH JKa3Upaibl OpPMaH bl 1aj1a aliMaFbIH aJIBII XKaThIP.
byrianepi Eypasus ennepiH MekeH €TKeH KOIl XaJbIK KOHE YaKbITTa CaH Tapay COKNAKTapbIMEH
IIUBIPBUIBITI, TIPIILJIK JKacabl.

3eprTey JmicTepi MeH MaTepHaIAPbI

3epTreyne TapUXHU-FBUIBIMH Tajifay MPHHLUUOTEPI HEri3re ajblHABL ©OJIEyMEeTTIK-
SKOHOMUKANBIK KYOBUIBICTAP/BI JKAH-KAKTBl KApacThIpy YIOIH TeMeHJeriaeil omicrep
KOJIIAHBUIABI. TAPUXHU-CATBICTRIPpMaIbI 9ic — ConTyctik Kazakcran eHipiHIH KarqalibiH Oacka
allMakTapiarbl YIEpICTEPMEH CalbICTBIpa OTBIPBIN  capajayra MYMKIHAIK  Oepai.
JlepeKTaHyJIbIK Tajlfay — apXUBTIK KY’KaTTap, PECMHU CTATUCTHKAJIBIK MOJIMETTEpP, MEpP31MIi
Oacrace3 MaTepuangapbl KapacTeipbuIabl. JKyHenik Taanay oaici — aIeyMeTTIK-DKOHOMHUKAJTBIK
e3repicTepal KemeHai Typae Oaranayra KongaHbUiabl. CaHIbIK-CTATHCTUKAJIBIK 9/IIC — XaJIbIK
CaHBIHBIH ©3repici, MaJl IapyallbUTbIFbl MEH ETIHINITIK KOPCeTKIIUTEPiHIH AMHAMHKACHIH
alikbIHIayna maiganaHbuiabel. 3epTTey Marepuanbl perinae: Kasakcran PecnyOnmkachIHBIH
Opranblk MeMIIEKETTIK apxuBiHAeri Kykarrap, Kaszak enkenik mapTus KOMHUTETIHIH
memiMaepi MeH Hyckaymaper, 1920-30 k. XajblK CaHAFbl JKOHE PECMH CTaTUCTHUKAJBIK
nepekrep, MK. Koseibaes, X.b. O06uxoxkun, T.0. OmapOexkoB CHUSAKTBI OTaHIBIK
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TapuxibuiapabiH eHoekrept; M. OnkoTT jxoHe 6acka 1a MIeTeN K 3epTTeyiIepaiH eHoeKkTepl
nalanaHblIbl.
TankeLiay

1928 xeutb 27 tambina Kazak AKCP XKK men OAK-nin «bail mapyanapbi
KOMIIECKEIIEY» TYPaJibl KayJIbIChI LIBIFBIM, COHBIH HOTHXKECIHAE 657 «Oaitnap» MeH «KapTbulai
deonmannap» MeMIIEKETTEH KybLIbII, onapabiH 145 MblH OacTaH aca ipi Kapa Mall TOPKIJICHI.
Topxkineynin 6apeiceinaa IlerponaBn okpyriaae 34 aca ipi 6ail aHBIKTaJIBIM, OJNAPABIH 9,3 MBIH
maun Gacel, 37 kui3 yi, 38 capaii, 33 ar kopa, 30 men madareiH MamuHa, 31 coka, 14 maHa
xoHe T.0. Topkinenai [1]. 1931 xpuiel 1926 sxbUIMEH CanbICTBIpFaHAa ipl Kapa Man 85%-ra
KeMijl, a1 Kol caHbl 95%-ra kemizi. ManabIH €Ti MeH CYTi a3bIK OOJFaH XaJbIKTa XKEHTIH er
HOpCE KaJMaJbl, XaJIbIKThI alIThIK Jkaimanel. 1931-1933 ok, amapibuiblK pecnyOnKaaarsl
XaJIbIK CAHBIHBIH TOMEHZEYiHe anbin Kenmi. 1917 xpuiFa neiiH jkoHe OJaH KeHiHTT KbUIIaphl
KazakcraH casicu sxep aymapbUIFaHIapablH MekeHi Oosabl. XX FachIpAbIH OachlHAA MaTINa
YKIMET! Ka3ak >KepiH TONBIKTall 63 MEHINIrHe alHaNAbIpy YILIH CIaBsH YJITTapbl Kedipek
KOHBICTAHABIPYFa ThIPBICTBL. Kaszak skepiHzeri maimanbl ka30a Ke3mepiH YBICBIHAA ycTayna
pecryONMKaHbl KON YJTTBIH MEKEHIe aiHaNIbIpyAbIH YJIKEH MoHI Oap ekeHmiriH Ouimi,
eKIHIIIeH OYJ1 eJIKe TYPJIl ChIHAK JKYPri3yre aca KOJabl efl.

XX raceipabig 30-xbutnapsl Kazakcranna OonraH Typiii HOyOeTTep Ae XajblK CaHbIHA
eneyn ocep erti. KyFbIH-CYpriH HOTHIKECIHEH pecnyOIMKaHbIH aliAbIHFbl KATapibl YJIT
3WSUTBLIAPBI,  KalpaTkepiiepl aTbuldbl, Jlarepere aiHamgel. bynm  Typama akagemmk
M K. Ko3biOaeB Obinait gen skasraH efi: «... 1929-1930 skpuimapbl «Aamm KO3FaJbICHIHBIH
A. baiitypceiHoB, M. [lynmatoB, M. JXKymabaes, K. AiimayeiroB, M. TriHbIIOAEB,
K. AxbGaesrap OactaraH >XETEKLIUIEpl MEH MyIIeJepl TYTKbIHAANAbL. ¥YJT, XaJiblK KaMbIH
OliJIaraHap/IbIH «CasCATKA KAWIITBD) MIKIpJepl MyKUST KaaFralaHbIIl, «EPEKIIe Markara» TYCII
oTelpabl. ToTanmuTapiblk €3r1 MAaIlWHAChl Y3IIKCI3 »KyMbIc ictem kemmi. ... 1931-1938
KbUIIAPAAFbl KyFbIH-CYPTiHHEH COH Ypell OunereH, mikip aityra 6arbuibl OapMaliThIH KeHOIC
xanblK KaHa kKangel. Con xputmapnan CranuH [OyHHMEOEH ©TKEHre MAEHiHTT apasbIKTa
Kaszakcranaa 103 MbIH afaM casicu aiiblll TaFbUTy apKbUIbl COTTaJCa, OHBIH 25 MbIHbI «OI'TIY —
HKB/I yurrikTepi» YKiMiMEH, COT YKIMIMEH aTbUlFaH kepiHemi. OmapablH Herisri Oemiri —
XaJIBIKTBIH KAl pJll a3aMaTTapbl, YJITTIH KaiiMarsl...» [2, 137 6.].

A3zamMat COFBICHI JKbUIIAPBIHAA aybUI LIAPYaIIbUIBIFBI Kyi3enmicke yibipaasl. COnTycTik
OHIpIIe eriH eriCTIrHIH KeyieMi KbICKapbiln, Man Oacel asaigel. JKOC eHriziireH coH
nrapyanapra CaibICThIpMalbl Typae epkiaaik Oepinai: [Terponasn kamacel KaiitamaH ipi cayaa
OpPTaJIBIFbIHA AWHAJBI, JKOPMEHKENep MEH JKeKe KOCIIKEpPJK OpPBbIHAAPBI AIlbUIABI, aybLl
IIapyallbUTBIFBIHAA CTTHINUNK TIeH Majl IIapyallbUIbIFbl KaTap AaMblabl. by ke3eH aiiMak
SKOHOMUKACBIHBIH KAJIbIHA KEeTyiHe MYMKIHAIK Oepai, Oipak yakpITIa CHIIaTTa FaHa OOJIbL

1928 sxpuman Oactam Oaif-KyJlakTapabl TOpPKLJIEY MEH aybul HIapyallbUIbIFbIH
YKBIMAACTBIPY casicaThl KymenTinal. Contycrik Kasakcranna Oy yaepic skanmai KapChbUTbIK
TyFbI3IbL. Kasak mapyanapbiHbIH MaI-MYJIKI TAPTBIN aJIbIHABL, Mas Oackl KYPT a3aiasl 1929—
1933 oK. apaiblFblHAa aiMakTarel Man caHbl 80%-Fa meiiH KeMifl, XaJabIKThiH Oip Oemiri
OockblHFa aifHameln, kepiuijec aiimakrapra, Cibipre, KpiTaitfa KOHbBIC ayzapabl.
AIIapIIbUIBIKTBIH 3apAanTapbl aca aybelp Oonabl. 3epTTEyLIJIEpAiH AepPeKTepiHe CYHEHCEK,
1930-1933 sxpunaper Contyctik KazakcTaH XanKbIHBIH YIKEH 06T KbIPFbIHFA YIIBIPAIbI.

KeHecTik WMHAYCTPUSUIAHABIPY HAyKaHbBl OHIPAIH QJIEYMETTIK KYpPbUIBIMBIHA €JeyJIi
e3repicrep akenni. Ilerponasa KanacelHAa AUipMeH, Mai 3aybIThI, TEMIPIKOI IIebepXaHaiapbl
JKYMBIC icTel 6acTabl, CBIPTTaH JKYMBIC KYIIl TaPTBUIBIN, aMAaKThIH STHUKAJIBIK KYPaMbIH/IA
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OpBIC, YKPaWH, HEMIC XaJbIKTAPBIHBIH YJIE€CI ©CTi, JKYMBICIIbI TaObl KaJIbINTACHII, KaJaJbIK
MoIIeHUET naMu OacTtanbl. Anaiiia TYpMBbIC IeHrell ToMeH, eHOeK *KaFaaibl ayblp OONIbL

Kazak aypuimapblHBIH ASCTYPJl KYpbUIBIMBI KYHpEZi, KOIImen eMip CanThl TOKTaabl,
O1yim Oepy iCiHAE aJFaIlKbl MEKTETITEP ALIbLIBII, CayaTChI3IbIKTHI JKOK HAaYKaHbI JKYPIi3Liai,
IIHre KBICBIM KAacajblll, MELNTTeP MeH Menpeceiep KaObUIAbl, YKbIMIACTBIPYFa KapcChl
mapyanap kerepiyicrepi opbiH annbl (1929-1931 sxok.). 1930-puinapablH opTacklHa Kapai
KyFBIH-CYPTiH KYLIEHII, OHIpiH 3UsUIbI KAybIMbI MEH JIIH OKIIAEP] KyaalayFa YIIbIpabl.

Tex 1929-1931 xeutmap apaneirbiHza 281.230 ka3ak aTaMEKEHIHEH aya KeINiIl, »KaT
eNIepAcH naHa i3aeni, 5.551 ka3ak cotka TapTbuiabl, 883 kazak arbuiabl. 1930 sxbutet 5.873.000
anamMHaH 1933 xpuibl 2.493.000 amam kannbl. XX fFacelpAblH  30-1Ibl KbUIAAPAAFbI
AIIapUIbLUIBIK CAJJapbIHAH Ka3a TAINKAHAAP CaHbl JKOHIHAE FajbIMAAp apachlHAA OPKUJIIBI
MOJIIMET TeH NepeKTep KalblTackaH. JlepekTep MeH airakTapiblH OpTaK TYHIHI anam
IIBIFBIHBIHBIH ~ OpacaH 3o0p OomranbiH  kepceremi. K. OOinkoxkuH, M. Koswibaes,
M. TetimoBrepnin 1988 xputel Oipirim Oepren nepekrepinge 1931-1933 kpuinapnarsl
aIIapIIbUIBIKTA TAOUFU eiMMeH 250 MbIHIaM Ka3aK KaThIC OOJIFaHbIH, SIFHH OYJT KA3aKTapablH
7%-bIH KYpaWTbIHBIH, COHbIMEH Oipre aypyAaH >koHe amThlKTaH PecryOnnkanma Tikenen
1.750.000 ka3akThiH, sirHU PecyOnkaHbIH OalibIpFbl XaNKbIHBIH 42%0-bIHBIH KaHTHIC OOJFaHbI
Typauibl mikipal aiiTkad. 1988 xbutbl skapelk kepreH «JlenoptupoBanable Kazaxcran Hapobr:
BpeMsi M CyApOb» [€M arajaThlH JKWHAKKA KIPreH e34epiHiH MakajachlHAa Oenrimi
tapuxmbuiap XK. O0inkoxuH MeH M. Ko3bibaeB ocbl nepekrepni KaiTa KenTipe OTBIPBII,
XanplK IIapyambUIbIFbIHBIH ~ OpTanblK  MEMJIEKETTIK MyparaTblHaH TaObUIFaH — JKaHA
KykarrapabiH nepektepi HerisiHme 1937 »xputet KCPO kenemiHpmeri Ka3aKTapAbiH CaHbI
2.862.458 anam GonraH nmem kepceTkeH [3].

Kecre 1. Conrycrik KazakcTan oOJIBICBIHBIH TYPFBIH XaJKbIHBIH CAHBI:

Kana araysl 1932 k. 1933 k. 1934 x. 1935 x.
Ilerponasn 65800 65800 73200 80185
Kexmmeray 13500 13500 13500 15499

ATtbacap 6900 4532 4532 4679

Crennsik 13136 11992 11992 19275
Bapbirbt 99336 95824 103224 119638

Kaparanab! 00J1bI1ChI

Akmona 40000 40000 40000 35600
Kaparannbt 50508 67157 65171 96289
Bapnbirbt 90508 107157 105171 131889
Kanmst 189.844 202.981 208.395 251.527

XaJbIK-1IapyambUIbIK — €CenTeyAlH OONBICTBIK OackapMmachlHbIH —ecebi  OoiibiHIIa
«Conrycrik Kazakcran 00mabicbiHBIH 01.01.1936 KbUTBI aybUT TYPFBIH XaJIBIKTAPbIHBIH CaHbI:
Konxosmblaap Oapneirel — 348.358; keke mapyamap — 32484; KyMpICIIBUIAD MEH
KbI3MeTkepyiep — 159.444; Gapnbirbl — 540.286 amamuael kKyparan» [4]. XalbIK-IIapyanrbuTbiK
ecenteyalH OONBICTHIK OackapmacwhiHbIH ecebiner: «1936 xbutel Contyctik Kaszakcran
o0JBICHI  KypbLIap anablHAarbl Kaparanabl OOJNBICHIHBIH Kajia TYPFbIHAAPBIHBIH CaHBI:
Axmonana — 47.888; Arbacapna — 5.793; Kaparauneima — 126.034; Kekmerayna — 16.299;
[lerponasnma — 90.280; Crennsik kanaceiaa — 23.353; bapabirsl — 309.647 anamra >keTKEHY,
— Zem kepceTinreH [5].



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 121

1936 >xpuFbI 00JBIC OackapMachiHbIH ecebl OotibiHIma «Kaparanabl oOmbICkl OOHBIHIIA
16 sxactan 50 jkacka IEHIHT1 epeceK TYPFhIH XAJIBIKThIH KYPaMbDy):

Kananap ooiteinuma dapavizer: oiiennep — 24.189; kazakrap — 12.802; >xymbIciibuiap —
32.470; kp3meTkepiiep — 12.595; komxosmbuiap — 3.381; skeke mapyanap — 154; 6ackanapsl —
3.752; 6apabirbl — 52.352;

Ayvin xanxer: omienmep — 115.069; kazakrap — 83.673; sxymbicubiiap — 35.699;
KbI3MeTkepiiep — 14.540; xonmxo3mbutap — 172.154; xxeke mapyanap — 8606; 6ackanapbl — 1284;
Oapnbirel — 232.283;

Obavic ooiivinuia 6apnvizer: sfienaep — 139.258; xazakrap — 96.475; xymMblicuibuiap —
68.169; kp13merkepiep — 27.135; konmxo3mbutap — 175.535; skeke mapyanap — 8760; Sackanapsl
—5036; H6apnbirel — 284.635», — nemn kepcetinreH [6].

XX r. 30-mbl KpULIApbIHBIH COHbIHA Kapai KaszakcraHparel op yJiITTap CaHbIHAA
esremenikTep Oalkannel. ChIPTTaH KOIIIPUIIN OKENHIN KOHBICTAHIBIPYFa OaiaHBICTHI
Onrycrik, leireic, bateic, OpTaneik xone Contycrik Kazakcrannarsl XaJKbIHBIH apachbiHA
Oiprama ecim OalKaIbl.

I'mageimeBa E.H. wmomimveri  OobibiHma, 1926-1939  xpuimapeiHga — OOJIBICTAFbI
Ka3aKTap[blH JKaIIbl caHbl — 16%-Fa KeMill, aj OpBICTAPAbIH CaHbl KEPICIHINE apTKaHbIH
kepcerkeH. Coxn >KpUIIapbl Ka3akKTapAblH Oacka aynaHmapra, Kajgajap MEH ©HEepKacil
OpTaJIBIKTApbIHA Kapal kewrin kety ypaici Oaiikangel. ConbIMeH Katap, 1939 *KbUIFBI caHaK
YKpauH XaJKbIHbIH ToMeH ey KepceTkimmin (1926 x. 24%-nan 13%-ra neiiin) kepcerTi. bipak,
OyJ1 yKpauHAEpPABbIH CAHBIHBIH KEeMIN KeTylHeH emec efl, kepiciHime KasakcraHma Tyblimd,
OpBICTAPIBIH apacblHIa TYpPFaH COH, ©3/epiH OpbIC YITHI nen caHam, 1939 KbUFbl CaHaK
K€31HJe e37epiH OpbIC YITHI Aen >ka3ablpran OosnarbiH. Con cebenTi yKpauHAEPABIH KeMy
ypzici OaiikanraH. 1939 xputbl oOnbICTarbl Oacka YIT OKUIAEPIHIH 1IIIHAE €H KOl AereH
XaNBIKTBIH 3-2%-bIH KYparaH HEMICTEp MEH TaTapiap efi, aj KainraH 4%-b1H 1937 xbuisl Kubip
[MIbIFpICTaH KOLIIPLITEH KopicTep, TYPJl Ke3eHAe OpHajlacKaH Oacka YIT eKijamepi: MOpPAOBa,
qyBall, 0eJopyc, MONSKTap KyparaH.

Conrycrik KazakcTan xanbIK MIapyambUIbIK CTATUCTHKANBIK KHHAFBIHAAFBI 1939 KBUTFBI
17 xaHTapmarbl XallblK CAHAFbIHBIH KOPCETKIIIIHE COWKeC, OOJbICHI TYPFBIHAAPBIHBIH CaHbBI
363,0 mblH amamra ketkeH nen kepcertiireH. [lerenmen, I'mamenmesa E.H. «Cesepo-
Kazaxcranckast obnmacte» attel eHOeriHae 1939 xputrbl caHak kesiHaeri Contycrik Kaszakcran
OOJIBICHIHBIH TYPFBIHIAPBIH JKAJIIbl CAHBIH 365,3 MbBIH alaMra >KeTKEHAITiH ka3raH. OObic
XaJNKBbIHBIH YINTeH OipiH KyparaH OHTYCTIK ayJaHOapblHAAa OpHAJNACKaH, €H KOI YJIeCTi
kasagmap: Oxtsa0ppna — 34%, Coset — 31%, IIpecHoB — 29% kypazasl. OONBICTBIH OPTAJIBIK
Oenirinne — Ecin maHbl MeH JIeHUH aynaHmapblHOA ONapiblH yiec caiamarbl 19%-ra peiiiH
TOMEHJISTI, aJI CONTYCTIK ayaanaapaa myine — 9-10 xone 5%-ra neiiia (COKOIOB ayaHbIH/A)
TeMeHzereHiH kepyre Oomansl. Kepiciniue, contycTik aynangapaa — 70%-1aH actambl opuic
xankbl KeHiHeH TapanraH (Cokonos aynanbiHOa - 82%). Vkpaunoep Coser (30%), bynaes,
IIpecHos xonHe Jlennn aynannapoiaga (16-18%-1aH) opHaNIaCKaHIBIKTaphl TYPAIbl KOPCETKEH
OonateiH. Hewmicmep xeOiHece e3re yirrapMmeH apanacein TypraH. OnapabiH Ilerponasn
KajacblHAarel ynec canmarbl 16%, Ilonynenne 9% Ttypca, Jlenun wmen KoHioxos
aynaHmapeiHga OlpHele HeMiC KOJIXo3napbl aa OonraHbiH atam kepcereni. COKOJOB meH
OxTs0pp aynangapbeiaaa HemicTep MyJiae Oonmarad. 7amap ynTeIHBIH OlpKaTap yJec cajaMarbl:
ITerponasnna (8,5%), MammroT ayngansiHaa (6,1%), acipece MaMITIOT KYMBICIIBI aybUTbIHAA
(20%-ra KybIK) apTKaHbIH XKa3faH [7, 73-74 c.].
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Horuxenep

Conrpl xpuTHapbl KaszakcTaH TapuXHaMachlHAA pPeECIyONMKAHBIH KOFAMIBIK-CasICH,
QJIEYyMETTIK 5KOHOMHUKAJIBIK JKaFmalblHA KAaTbICTBI FBUIBIMH-3EPTTEY >KYMBICTApPbl JKa3bLIy
ycriaae. ConmapablH i1miHAe eTkeH FachIpabliH 0acbiHad Contyctik Kazakcran TeppuTopusicbiHa
KOHBICTAHBII, OOJIBICTBIH 3KOHOMHUKAJIBIK, QJIEYMETTIK-CasCH IE€MOKPATHSUIBIK TYPFBICBIHAH
JKelelsl JaMybIHa ©31HIIK YJIeC KOCKAH 9pTYPJI YITTapAbIH Tapuxbl Oosbin Ta0buiabel. Cebeli,
opTypii 3THOCTap OyriHri TaHga Koramma Oipirim emip cypin, KasakcTaHHBIH eremeHl
TYTKAChIH O€piK YCTaHBIN KeNeAl. OTKeH Taxkipubenep KOpCeTKeHIEH, YITapaiblK TaTyIbIK,
MEMJIEKETTIK TYPaKTBUIBIK eJferi SKOHOMHKAaHbl ©PKEHAETYre, FhUIBIM MEH MOIEHHUETTIH
JaMybIHA SKOPAEMIECETIHIII MaHbI3Ibl Macese AeH anaMbl3. DTHOCAPANBIK KATBIHACTAP/IBIH
yineciMaimiri TakpIpelOBIHBIH MaHbBABUIBIFBI [Ipesunenr H.O. HazapOaesteiH Kaszakcran
XaJIKbIHA KOJIaybiHAa: «bi3 YIThIHA KoHE JIHU CeHIMIHE KapaMacTaH, opOip Ka3aKCTaHbIKKA
CaNT-IOCTYp, MONEHHET TMeH MiHAl TaHAayFa epik OepeTiH epkiH, opl epiKTI KOFaMHBIH
HET13[IepiH HBIFAUTYFa THICII3Y, — Jel albIpbIKIIa aTan kepcerTi [8, 7 0.].

XX  raceipabiH  20-50 kpupmapel  KazakcTaHHBIH — OKIMINTIK-ayMaKThIK — OeliHy
epeKiesikTepl OOWbIHINA pecTyOIrKa XaTKbIHBIH apaChbIHIAFbI KA3aKTapAbIH CAHbI MEH YJIeCIH
aliMakTapnarbl Kajajap MeH aysurnap OoiibiHIIa (TyOepHuUsIapaa, yesnepue, OKpyrrepae skoHe
oOnbIcTapna) OpHANACy *KaraaiiapblH TaJAAIl ’KOHE OHbI OPBICTAPbIH CAHBIMEH CAJTBICTBIPHITT
KapacThIPCaK, OChI 3epTTey apaibiFblHAa PecryOimka XaJdKbIHbIH aiiMaKTapra IIOFbIPJIAHYbI
MEH CAHBIHBIH ©CIT-KEMIT€H KapKBIHbI, TAPHUXHU 63repiCTep MEH XaJIbIKTBIH KYpaMbIHA ocep
eTKEeH JKarmaiaap neMorpadusuibK CUIATBIH OapbIHINA ©3TepiCTepre TYCIPreHIH KOPCETei.
1926-1959 sxpuimapsr CONTYCTiK aiMakTa TYpaThlH XalbIKTapAblH caHbl 1.152.497 (11 ece)
anamra ecim, 58,1 maifezra aprTel. OJapablH apacblHAa Ka3zakrapablH caHbl 41.863-ke (92,4
naiipI3ra) Kemice, aj OpbICTapAbIH KaTapbl kepiciHme 7.655.99-ra (38,4 maiibzra)
orapputaraH eni. Kanana typarsinapasiH cansl 7.500.59-ra, sran 12,4 naiibi3ra skorapiar,
OHBIH 1IIIHAE Ka3akrapablH Katapbl 8.496.6-ra (10,0 maiibI3ra) apTThl, OpbICTAPABIH CaHBI
4.387.04-xe (13,7 maiibizra) keleiireH exkeH. Aybuiga TyparblHAapAbIH caHbl 4.024.38-re,
nemek 78,8 maiibI3Fa ©ciI, OHBIH 1II1HAE Ka3aKTapabiH caHbl 1.268.29-ra (76,7 naiibi3ra) asaiica,
aJ OpbICTapABIH CaHbl KepiciHme 3.268.95-ke (55,5 maiibi3ra) apTKaHblH Kepyre Oomansl [9]
1950-1960 »xbimaper Contyctik Kazakctan oONbICEIHAA XaIbIK CAHBI KOIII-KOH ecebiHe oci,
KaJja, acipece aybul TYPFbIHAAPbIHBIH CaHbl APTTHI.

Kecre 2. 1954-1964 xpunap apaneirbianarsl ContycTik Kazakctan OONBICBIHBIH CEJIO
TYPFBIHAAPBIHBIH 6Cy AMHAMHUKACHI:

KbLi1bl TypreiH canbl (MBbIH as1aM)
1954 237,1
1957 287,7
1959 312,8
1961 327,8
1964 366,5

Byn kecTeneH kepin OTBIPFaHBIMBI3Aal, OOJBICTHIH CEJI0 TYPFbIHAAPBIHBIH 6Cy KaPKbIHBI
afikbiH  kepiHin Typ. Kenrenmepain imiHme 300-meH acrtaM WHKEHEP-TEXHUKAJBIK
KbI3METKepJepl, 5,5 MbIH TPaKTOPUCTEP, KOMOaitHepIap MeH Mexanuzaropiap Oonras [10].

¥ne1 OTaH COFBICHI JKbUTHAPBI Ke3iHae OmakThlH eypomnaiblk OejiriHeH KellipijireH
OlpkaTap ipi 3aybITTap MeH (paOpuKagapabH, COFBICTaH KeHiHTl keseHae llerponasina skaHa
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OHIIPIC OPBIHIAPBIHBIH CAJBIHYBI, OOJBICTHIH 3KOHOMHMKACHI MEH MOIEHH JaMybIHIAFbl
KaJIaHbIH POJIl TYPFbIH XaJBIKTBIH ocyiHe ajbin kel Hotmwxkeciane, 1959 sxpuibl [Terponasn
kanaceiaaa 131 meiH Typreia Oonael. Kana Anmvater, Kaparauner, Cemeit sxoHe [IIbIMKeHTTEH
(153 MbIH TYpFBIH) KeliiH 5 opbiHAa TYpAbl. OOIBICTaFEl COLMATUCTIK KypbUIbIC Ke3iHae (1940)
Kaja Tuntec KoHeicTap: bymnaes (8,9 MbiH TypreiH), MamiroT (7,5) skone CMupHOB (5,4) CHUSIKTBI
eHOekmn ennl MekeHaepl madima Gonael. Onmap TeMip:koyl OekeTTepl KoHE ayAaH OKIMIIIJIK
OpTasbiFbl OONFAHABIKTAH 1pi enml MekeHnepre adHanabpl. OnapablH OpKaNCBICBIHAA OpTa
MEKTeTI, ayaHAbIK MomeHueT yill, 2-3 KiTamnxaHa, KaJaiblK Mapk, KOHAK Yi, THOHEpJep Yiil,
OipHeme AyKeHIOEp, acxaHa, OONBICTBIK raser Oacmachl, PaANO OPTANBIK JKOHE IIAFblH
ANEKTPOCTAHLUMACHL, Mall 3aybIThI, JKEPrUIIKTI >KOHEe OipJIeCKeH KOCITOpBIHAApBl OOJFaH.
OOnBICTBIH JKaNFbI3 1pl Kanackl - [Terponasn 1959 kpuibl Kaja XaJdKbIHbIH aMaMeH 84%-bIH
JKOHE JKaJIIbI XAJIBIKTBIH 29%-bIH HIOFBIPJIAHIBIPFAH.

1976 sxbuiret ConTycTik KasakcTan XabiK [IapyambUTbiK CTATHCTHKAIBIK YKHHAFBIHIAFbI
KOpCETKIITepre colikec, OOJIBICTaFbl ayJaHiap OONBIHIIA TYPFBIH XAJIbIKTBIH CAHBL Oap.ibIbl:
15.01.1959 x. — 469,2 mbiH amam; 15.01.1970 x. — 555.8 mbiH agam; 15.01.1971 x. — 555.5
MbIH, 15.01.1975 . — 555.8 mbix; 01.01.1976 sx. — 557.7 MbIH amam, OHBIH 1IIiHAE: Kajlaaa —
236.1 mbiH, ax aybuiga — 321.6 meig agam; 01.01.1981 k. — 580.2 mbiH agamasl kyparad [11].

Kecre 3. JKeke ynT exinuepiHiH XaJblK CaHbl (MbIH a/1aM)
(XabIK CaHAFBIHBIH KOPCETKII OOMBIHINA)

¥t oxim 1959 x. 1970 x. 1979 x.
bapmeik Typreraaap 469.2 MBIH agaM 555 .8 MBIH axam 572.7 MBIH azam
Kazakrap 58.5 33,1 953
OpeicTap 301.8 3527 363.1
Ykpausagep 44.6 449 399
Hemicrep 352 37,6 37.6
Tarapmap 12,0 14,7 15,6
Benopycrap 5,2 3.6 7,2
JlutoBTHIKTAP 2.1 1,6 1,1

Kectene kepin oTbIpraHbIMBbI3fal, Kaii Ke3eHae OOMMAChiH OOJIBICTAFbI OPBIC YJITBIHBIH
caHbl 0acka YJIT eKUIIepiHe KaparaHna endyip »Korapbl OoyiFaH. AJl JTUTOB YJIT eKijimepi
KEpICIHIIe, JKbUIMAH-KbUIFa KepceTkiumn Temenaei OepreH. Xammer, 1970-1980 sxbuigaps
Kazakcrannarbl neMorpadpusuiblK axyas KaJlbIThl KaFnaiaa O0bl.

Kenec Oparbl biablpap ainbiHma enge OypblH OalikaiMaraH TOJNKYJAp KyLIeHm.
H. Hazap0Oaes «I acbipiap TorpichiHAa» KiTabblHAA: «EH KayinTici — ojlap Ta3a YJITTBIK CUTIAT
ana Oactampl. ¥NIT MOCEJECIHIH COHINANBIK aCKBIHAAYBI 9yelll TEOPHSUIbIK AIPMEHCI3IIKTEH
€TeK aJzbl», - fer jxka3apl. An XX racbIpablH COHbIHAA TeK KeHectep eniHae raHa emec, OYKiaI
oeMze ayKbIMABI VITTBIK OsHY Oactanrad OonaTeiH [12].

Kecrte 4. 1989 xburbl HoTroKe OotibiHIIa ConTycTik KazakcraHmarsl 3THOCTap TMHAMUKACH:

JTHOC Canbl
Kazakrap 206060
Ykpaungap 70525
OpeicTap 469636
Hewmictep 36716
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1990-1995 xbimap apajisirbinga Contyctik Kaszakcran OOJBICHI XalKBIHBIH CaHBI
teMmenzaen kerti. JKanmbl kazakrap 1989-1992 sxpunap apanbiFbiHAa Tyy kKoddduumeHTrepi
mamMaibl fapexene temenaeni. Am 1993-1995 xputmapbl TYyAObIH TOMEHAEYI CoNl Kylueiie
tyckeH. Tyy kosddunmeHTTepiHIH TOMEHIEYiHe KasakTapAarbl Kem Oajaiibl OTOACHIHBIH
IarblH OTOAChIFa Keulyi, ypOaHW3alUsHBIH ocepi, OOJIbICapajblK MUTPALMSIHBIH, ayJaHHAH
Kajiara, IaFbIHA KaJlalaH ipi Kajajapra KemyaiH Kyerol cedbebineH 6onabl. COHBIMEH Katap,
JKJbl JKYKTUIIK KepCeTKilm ae KypT TemeHzen kerti. Kama MeH aybutmap apachlHAAFbI
afpIpMaIIbUIBIKTAP A2 YJKeH Oonabl. Tyy ko3¢ (UIHEHTIHIH TOMEHACYIHe eMIM-XKITIM, ©3Te
YIT eKijzepl ’kammafl aTa-MeKeHAepiHe KalTybl ma ceOenm Oonnmbl. An Oi3miH KaHzac
OaybIpIapbIMbI3ABIH KOLIIM Keyl CONTYCTIK aiiMakTa Oasy Kypnl. ONeyMeTTiK JKaraainapsl
7la TOMEH KepceTKiTe 0oyabl, col cedenTeH enne nemorpadus remenaeni [13].

Kopeita kenrenme Contycrik Kaszakcran  obOmbicbiHma  e3re  OOJBICTapMeH
CaJIBICTBIPFAH/Ia XaJIbIK CaHbl TOMEHT1 KepceTkimTe. CoHpmai-ak, OalbIPFbI YIITKA KaparaHnia
©3Te YT OKUIIepiHIH OaCBIMABUIBIFBIMEH €PEKIIeICHE 1.

KopbIThIHABI

XX raceipabiH  20-30 okeuimapeiHgarel  Conryctik  Ka3zakcTaHHBIH - 9NeyMeTTIK-
SKOHOMHKAJBIK axyajbl XajblK YLIH aca ayblp keseH Oonmer. JKOC skbuimapbelHAAFsl
CANIBICTBIPMAJIBl  €PKIHAIK KBICKA MeEp3IMre FaHa CO3BUIBIN, KEWIHI1 YIKbIMAACTHIPY,
AIIapUIbLIBIK JKOHE KYFBIH-CYPTiH OHIPIAIH AeMOrpadusuIbIK KOHE dJIEYMETTIK JaMybIHA OPHBI
TOJIMAC 3apranTap akenali. Jlerenmen, OyJ1 Ke3eHae HHAY CTPISUIAHABIPY HOTHIKECIHIIE Kajanap
namu O6acTazbl, ’KaHa AJIEYMETTIK TONTAP KAJbIITACTHI.

Aarbic alty. Maxkana Kaszakcran PecnyOmukacel FbeutblM JxoHE >KOFapbl Oiim
munuctpiiriain  «Contycrik  Kasakcrangarbl Oaiinap: KOFamMaarbl OpHBI, 9JieyeTl MeEH
[IaPyaIlbUTBIKTAPBIHBIH TOPKIJIEYTe YIIBIPAYbD» TAKbIPBIOBIHAAFBI TPAHTTHIK KAPKbUIAHABIPY
’KOOACBIH JKY3€ere achIpy asiChIHa OpbIHAAABI (Tipkey HoMipi AP 26104469).
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TYPKECTAH KAK HEHTP PEJIMT'HO3HOI'O U KYJBTYPHOI'O TYPU3MA:
AHAJIN3 COBPEMEHHOT O COCTOAHUA U HEPCIIEKTUBbBI PAZBUTUA
Typrynosa A.K.!", Ay6akuposa I'.P.!

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manauia Kosvibaesa,
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu:Assem08 10@mail.ru

AHHOTAHSA

B crarbe aHAMM3UpYETCS COBPEMCHHOE COCTOSHHE W TICPCICKTHBBI PA3BUTHS PEIMTHOZHOTO H
KyJbTypHOTO Typm3Ma B Typkecrane. Hacmenme npesHero ropoma TypkecTaH NPHBICKACT HMANOMHHKOB H
TYPHCTOB CO BCEro Mupa. Mccrmemys Tekynme TEHACHIWH B TYPHUCTHUCCKOM OTpaciy, HAOOmaeTcs: OOIbINON
HHTEPEC K BHYTPEHHEMY TYPH3MY, IZIe 0CO00 TOMYJLIPEH MAJOMHHYECKHIH TYPH3M W PEIHTHO3HBIH TYPH3M
JKCKYPCHOHHO-TIO3HABATEILHON HanpaBicHHOCTH. Brinenenne TypkecTaHCKO# 007aCTH W 0OJIACTHOTO IIEHTPA
ropoga TypkecTaH, 0Ka3ajo 3HAYUTEILHOC BIILTHUC HA PAa3BUTHE HH(PACTPYKTYPHI, OTHAKO HMEIOTCA Oapbepshl,
MPEMATCTBYIOMME MOJMHONCHHOMY Pa3BHTHIO PETHOHA. PaccmarpwBas CTpaTermdeCKHC HANPABICHUS, IO
KOTOpbIM TypKeCcTaH MOJKET YKPENHTh CBOM MO3HIMHM HA MEKIYHAPOAHOM AapeHe, AaBTOPBI MPEATATAKOT
aKIICHTUPOBATh BHUMAHUEC Ha Pa3pabOTKy HOBBIX TYPHCTHUYCCKHX MAPIIPYTOB, HHTEIPALUH COBPEMCHHBIX
TEXHOJIOTHH B YIPABJICHHE TYPHCTHYCCKAM IMOTOKOM M COXPAHCHHIO MCTOPHYCCKOTO HACIEAWS, B YaCTHOCTH,
Magsoness Xomka Axmena Slcasu. Ilpu ycIOBHM KOMIUIEKCHOTO TOAXOAAa M TOCYJAPCTBEHHBIX WHBECTHIUH
TypKecTaH UMEET BCE MAHCHI CTaTh OJHUM H3 BEAYINUX IEHTPOB Typu3Ma B LleHTpansHO# A3mu.

KioueBbie c10Ba: NCTOPUHECKOE HACKECIUE, PEIUTHOZHBIN B Ky IbTYPHBIH TYpu3M, TypKecTaH, JpeBHUH
ropon, Maesoneit Xomka Axmena Slcasu, Mas3onedi ApbicTaH-0a0, CBATHIHM, HCTOPHYCCKHI MAMATHHK
IOHECKO.

TYPKICTAH JIHU )KOHE MOJIEHU TYPU3MHIH OPTAJIbIT'bI PETIH/E:
KA3IPTT )KAFTAMBI MEH JIAMY NIEPCIIEKTUBAJIAPBIH TAJIJTAY
Typrynosa 9.K.!", Oy6akuposa I'.P.1
" «Manam Koszvibaee amvinoazer Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponaen, Kazaxcman
* Xam-xa6ap ywin asmop:Assem0810@mail.ru

Amnjarna

Maxkanaga TypKiCTaHAAFHI TIHH KOHE MOACHH TYPU3MHIH Ka3ipTi MKaFJaibl MCH JaMy IEPCIICKTHBAIAPbI
Tangasagsl. Esxenri TypkicTaH KaJachIHBIH MYPAchl QJIEMHIH TYKIIP-TYKIIPiHEH KAXKbIIAPMEH TYPHCTEPAL
TapTagsl. TYPHCTIK calafarsl Ka3ipri TEHACHIMSUIAPABI 36PTTECH OTHIPBII, KAKBIIBIK TYPH3MI MEH IKCKY PCHSLIIBIK-
TAHBIMIBIK OAFBITTAaFbl MIHH TYPH3M CPEKINEC TAHBIMAJN OOJFAH IIMKI TYPH3MIC YJIKEH KbI3BIFYIIBUIBIK Oap.
Typxrictan o00nbIcEl MeH TYpKICTaH KaJjachIHBIH OOIBIC OPTANBIFBIH O6iy HH(PPAKYPHUIBIMIBI JAMBITYFa
aNTapIbIKTal 9CEpPeTTi, anaiaa eHIpAiH TONBIK KaHIBIIAMYBIHA KEACPri KeaTipeTinke aeprigep 6ap. Typkicran
XaJIbIKAPANBbIK apeHANA ©3 TO3HIMACBIHHBIFANTA alaThIH CTPATETISUIBIK OArbITTapAbl KApacThIpa OTHIPHII,
aBTOPJIAP YKAHA TYPUCTIK MApIOPyTTAPIBI 93ipacyTe, TYPHCTIK aFbIHIBI OACKAPYFa 3aMaHAYH TCXHOJOTHATAPIBI
HMHTCTPALISLIIAYFA OHE TAPHXH MYPAHBL, aran aiirkanna Koxa AxMeT SIcaym keceHeCiH cakrayra Ha3apay Aapy bl
ycbmHanpl. Kemenai Tocim MEH MEMIICKETTIK HMHBECTHIMUNIAD KarmaiibiHga Typkicran Opramslk Azusanarsl
SKETEKIIL TYPH3M OPTAIBIKTAPBIHBIH OipiHe aifHAIyFa OapibIK MYMKIHIIKTEPTe He.

KinT cesnep: Tapuxu Mypa, JiHHU KOHE MOACHHU Typm3M, TypkicraH, exenri kama, Koxka Axmer Slcayn
KeceHeci, AppicTaH-0a0 keceHeci, xpamaap, FOHECKO-HbIH Tapuxu eCKEPTKIMII.
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TURKESTAN AS A CENTER OF RELIGIOUS AND CULTURAL TOURISM:
AN ANALYSIS OF THE CURRENT STATE AND DEVELOPMENT PROSPECTS
Turgunova A.K."", Aubakirova G.R.!

«Manash Kozybayev North Kazakhstan University» NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: Assem0810@mail.ru

Abstract

The article analyzes the current state and prospects for the development of religious and cultural tourism in
Turkestan. The heritage of the ancient city of Turkestan attracts pilgrims and tourists from all over the world.
Examining current trends in the tourism industry, there is a growing interest in domestic tourism, with a particular
focus on pilgrimage and religious tourism. The establishment of the Turkestan Region and its capital city,
Turkestan, has had a significant impact on infrastructure development, but there are barriers that hinder the full
potential of the region. Considering the strategic directions in which Turkestan can strengthen its position in the
international arena, the author suggests focusing on the development of new tourist routes, the integration of
modern technologies in the management of tourist flows, and the preservation of historical heritage, particularly
the Mausoleum of Khoja Ahmed Yasawi. With a comprehensive approach and government investments, Turkestan
has the potential to become one of the leading tourism centers in Central Asia.

Keywords: historical heritage, religious and cultural tourism, Turkestan, ancient city, Mausoleum of Khoja
Ahmed Yasawi, Mausoleum of Arystan Bab, shrines, UNESCO historical monument.

Beenenne

B Hacrosiee Bpems B Kazaxcrane HaOmogaercss pocT BHYTPEHHETO TypHU3Ma, OCOOEHHO
AKTyaJleH PEJMTHO3HBIA TypU3M, KOTOPBIM ACNUTCA HA [ABE KATErOpUHU: MNAJOMHUYECKHU
TYPU3M U 3KCKYPCHOHHO-IIO3HABATENbHBIM PENIUTHO3HBIA TYpU3M. DTOT BUJ TypU3Ma UMeEEeT
OobLI0E 3HAUEHHE HE TOJIBKO BO BHYTPEHHEM, HO M B MEXXIYHAPOAHOM KOHTEKCTE, TaK KaK y
JFONIeN CyLIeCTBYET MOTPEOHOCTh MOKJIOHUTHCS CBSITBIM, NTOMOJIUTBCS, MPUHECTH KEPTBBI U
MPUHATb YYacTHE B PEJIUTHO3HbIX puTyajax. CTOUT OTMETUTh, YTO Ka3aXCTAaHIIbl MPOSIBIISIIOT
WHTEPEC HE TOJIBbKO K [NIABHBIM CBSITBIM MECTaM, HO U K PErHOHAJIbHBIM JIOKALUSIM.

C IX-X BB. Teppuropusi Kazaxcrana crana nmepudepueid McriamMCcKod LMBIIIH3ALNH,
cocensiMU KOTOpPOH OBUIM MOTYIIECTBEHHbIE MYCYJIbBMAaHCKHE AEpiKaBbl. JTO COCEACTBO
CHOCOOCTBOBAJIO MPOHIUKHOBEHUIO M YKOPEHEHHIO HCIaMa CPer KOYEBBIX M OCEMIIBIX HAPOIOB
pernoHa. Pemurus apmantupyercs, YKOPEHSE€TCs W CTAHOBUTCA HEOTBHEMIIEMON YacCThIO
KYJIBTYPBl 1 MUPOBO33PEHHUSI MECTHOTO HACEJIEHUSI, YTO OCOOEHHO SIPKO MPOSIBIIIOCH B TOPOIAX,
pacnoyiokeHHbIX Baoib Benukoro III€nkoBoro myTtw, KOTOpblE CTalu LEHTPAMH
pacnpoCTpaHeHHs] UCIAMCKOM KyJIbTypbl U Hayku. ONHMM M3 TaKuUX KIIOYEBBIX TOpPOJIOB,
KOTOPBIA MONy4msI 0co00€ AYXOBHOE M MOJUTHYECKOE 3HaueHue, cran TypkectaH. 31ech,
Onaronapst yCHIMSAM BBIAAIOIIUXCS CY(PHUICKHIX MPOMOBETHUKOB, HCIaM YIIIyOHIICS B CO3HAHNE
HapoJa, Aenas FOpOA BaXKHBIM NYXOBHBIM LIEHTPOM BCETO THOPKCKOTO MUPA.

AKTyaTbHOCTh JAHHOH Te€MbI 00YCJIOBIEHO MHOXKECTBOM (PaKTOPOB:

1. TI'eononuTuyeckoe W KyJbTYpHOE 3HadeHHE I. TypKecTaH ONpenessieT ero Kak
IOYXOBHBIH U KYJBTYPHBII LEHTp Tropkckoro Mupa. Cerogus TypkecTaH siBJsieTCS CUMBOJIOM
NAJIOMHUYECTBA U €IMHCTBA JIOACH.

2. DKOHOMMYECKMH NOTEHLHUal Typu3Ma 3aKjro4aeTcs B NPUBJIEUEHUU WHBECTHULIUH,
Pa3BUTHH MAJIOTO U CpeiHero OusHeca.

3. Typusm Ciy>kKuUT OBHXKYLIEH CHUJION JUIsl COXPAaHEHMs] U MPOABUKEHUS KYJIBTYPHOIO
HACJIenMs, a TaKXe Uil MONYJApU3auuu TPAAULUNA U UCTOPUHM PETHOHA, YTO IMPHUBJIEKAET
BHHMAaHHE K COXPAaHEHUIO U peCTaBpalui NaMATHUKOB.
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4. Pazsutne TypkecTaHa kak MEXAYHAapPOJHOIO LICHTPA PEIUTHO3HOTO U KYJBTYPHOTO
Typu3Ma CONeHCTBYeT (hOPMUPOBAHHIO MOJIOKUTETBHOrO uMHIka Ka3zaxcraHa Ha MUPOBOH
apene. I'opon TypkecTtan CTaHOBUTCSI BUSUTHON KapTOUKON IOCYAapCTBa, AEMOHCTPUPYSI €ro
boratoe HCTOPHYECKOE HACJleAne, TOCTEIIPHUMCTBO M BO3MOXKHOCTH ISl Pa3BHTHUS
COBPEMEHHOTO TYPH3Ma, UTO AENIAeT €ro MPHUBJIEKATENbHBIM JJIs HHBECTOPOB H 3apPYOEIKHBIX
TYPUCTOB.

VYkazom Ilpesunenra PK or 29 centsiOps 2018 roma Ne762 onmobpena Konnemius
FeHEepPaJbHOIO IUIaHA MO Pa3BUTHIO ropoaa TypkecTaH Kak MyXOBHO-KYJBTYPHOIO LEHTpPa
TIOPKCKOIO MHpAa, IZle€ YKa3blBAJIOCh 4TO «ropony TypkecTaHy OTBefeHa BaKHas pOJIb B
HUCTOPUYECKOHN, KyIbTYPHOH, IyXOBHON U TYPUCTHYECKON KU3HU HE TONbKO Ka3zaxcraHa, HO u
BCEr0 LICHTPAJIbHOA3UATCKOTO peruoHay [1].

Lenamu KoHuenuuu sBisiioch «ONpeAeIeHne OCHOBHBIX HAINpaBICHUN NATBHEHUIIEro
pPa3BUTHA TOPOAA, OOECIEUMBAIOIINX COXPAHHOCTh KYJIBTYPHO-UCTOPHUYECKOTO HACIEeNus,
dbopMupoBaHHE TOPONa KaK aJMHHHCTPATHBHO-AEIOBOrO IeHTpa TypkecTaHckoil obnacrtw,
OYXOBHOIO, KYJBTYPHOIO M TYPUCTCKOro ueHtpa Kasaxcrtana Ha ypOBHE NPHU3HAHHBIX
MHUPOBBIX LIEHTPOB TypHU3Ma U najoMHu4YecTBay [1].

IlpasutrensctBom PK B anpene 2023 roma yreepkaeHa Konnenuus passutus
Typuctudeckoii orpacinu Pecnybmuku Kasaxcran nHa 2023-2029 rombl, LEIbEO KOTOPOW
SABJISIETCSl  CAEJNaTb TYpPHU3M IPUOPUTETHBIM HANPABJICHHEM 5SKOHOMHYECKOIO pPa3BUTHS
rocygapctea [2]. Hame rocynapcTBo MMeeT OrpOMHBIN MOTEHLMAN ISl Pa3BUTUS TypuU3Ma,
KOTOpOe OKaxkeT 3 (PeKT s rocyaapcTsa, CTaB MPHOBLTBHBIM OU3HECOM.

Martepuanel 1 METOABI HCCIEAOBAHUS

Jlns nmpoBeneHus aHanu3a 1o AAHHOW TeME HUCMOJIb30BAIUCH UCTOYHUKUA. K OCHOBHBIM
MaTepuantaM KOTOPBIX OTHOCATCS:

— CTaTUCTHYECKUE HaHHbIe. O(QHUIMANbHBIE HaHHbIE M OT4eThl bropo HanmonampHOMH
CTATUCTHKH ATEHTCTBA IO CTPAaTErMYeCKOMY IUIAaHUPOBaHUIO M pedopmam PecryOmmku
Kazaxcran. PaccMOTpeHBI M NIpOaHAIM3UPOBAHBlI Takue IMOKaszarenn kak, «KomndecTso
MOCETUTENICH MO KYPOPTHBIM 30HaM», «OO0BEM OKa3aHHBIX YCIYyT IO KypPOPTHBIM 30HAM»,
«KonnuecTBo MeCT pa3MelleHUs 10 KyPOPTHBIM 30HaAM.

— HOPMAaTHBHO- MPABOBbIE AKTHI: U3y4YE€HBbl TAKHME HOPMATUBHBIEC aKThl Kak, KoHuenuus
pa3BuTHs TypucTudeckoil otpaciau PecryOmuku Kaszaxcran Ha 2023-2029 ronsl, Konuemnius
TeHEepPaJbHOIO IJIAHA MO Pa3BUTHIO ropoaa TypkecTaH Kak MyXOBHO-KYJBTYPHOIO LEHTpPa
TIOPKCKOI'O MHpA.

— ucropudeckue uUCTOUHUKHU. bapronen B.B. «Mcropus KynbTypHOU KU3HH
Typkecrana». BecrieHHbIM MCTOYHHKOM IO MCTOPUHM W 3THOrpaduu TypkectaHa siBiseTCs
cObopHuk (ororpaduil, KapT U PHUCYHKOB, CO3NAHHBIA MO PACIOPSDKEHUIO T'€HEepal-
ryoepuatopa K.I1. pon-Kaypmana - «Typkecranckuii ansbom» (1871-1872). PaccmarpuBas
CTeNEHb W3YYEHHOCTH AAHHOIO BONPOCAa MOXKHO BBIACIUTH BKJIAA TAaKUX aBTOPOB Kak,
Epnaeneros C.T. «I'eorpadus typusma Kazaxcrana», baitmakos K. M. «Ilo cnenam npeBHUX
roponos Kasaxcrana» u ap.

— OT4eTHI 1 COLMONIOTHYECKUE HecaenoBanus. B pabore nucnons3oBansl nanabie LlenTpa
couumosornueckux uccnenoBannii KursivResearch, nposonusime onpoc B urosie 2023 ropa.

B craThe ucnonp30BaINCh TaKUe METOABI KaK aHAJN3 U CHHTE3, B XO/I€ KOTOPOro OBbLIH
u3ydeHbl U OOOOIIEHBl TEOPEeTHUECKHEe MaTepHalibl, BBIIBICHbI Oapbepbl M TEHISHIMU
passutus Typusma B Typkecrane.

Hcropudeckuii MeTON MNPUMEHSUICA Uil MCCIAEAOBAHUSI KOHTEKCTa, B KOTOPOM
dopmuposancst TypkecTaH Kak AyXOBHBIH U KYJbTYPHBIH LEHTP, LENbIO KOTOPOTO OBLIO
MPOCIEAUTb UCTOPUUECKHUN MyTh O COBPEMEHHOI'O COCTOSIHUS.
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B xone cucreMHOro aHanusa pacCMOTPEHb! KIIFOUEBbIE AJIEMEHTHI CUCTEMBI, TAKUE Kak
UHPPACTPYKTYpa U KyJIbTYPHOE HACJIEANE.

Pe3yabTaThl Hccaen0BaHus

T'opon Typkectan (fcchl) MMeeT MHOTOBEKOBYIO HUCTOpHIO. McTopusi HauWHAeTCs C
apesHero ropoauma Kynerobe. 'opon Haxommicss Ha TepecedeHMM KapaBaHHBIX TPace
Benukoro Ilenkosoro nmytu. M3BecTHOCTE TOpony nmpunec ¢gunocod Xomka Axmen Scasw,
kotopsIit xxun B XII B 1 mponoBenosan cypusm [3].

Axwmen SflcaBu pommicsi B CeMbe MOTOMCTBEHHOTro cyddmiickoro imeixa MOpaxuma,
SIBJISISICH BBIXOALIEM M3 COCIIOBHS XOIDKEH, KOTOPBIE MOJB30BAIUCH 0COOBIM aBTopuTeTOM. C
TE€YeHHEeM BPEMEHH, TIOPKU3UPOBAINCH U HHTETPUPOBAINCH B CTPYKTYPY MECTHBIX 3THOCOB.
ITostomy Axmena SflcaBu Ha3bIBalOT TIOPKCKUM IIPOMOBEIHUKOM U mo3ToM [4, c.27].
OcHoBHbIM TpyaoMm A. ScaBu sBisercs cOopHuk ctuxoB «Jluyan-u Xwukmer» (uiu
«XukmeTel») (pykomrucek 1845 roma xpanutcst B Oubnuoreke r. Typkecran). Axmen fcasu
MOJIYYHJI XOPOLIIee MyCYJIbMaHCKOE 00pa30BaHUE, €ro AYXOBHBIM YUUTENEM SBIISIICAA PBICTAH-
0ab, MaB30JIelf KOTOPOrO TAKIKE SIBJISIETCS MECTOM TMaJJOMHHUYECTRA.

Masg3zoneii Apwictan-0aba Haxomutcst B lllaympmepckoM paiioHe (palioH IpeBHEro
OTpapa). Pacnionoxen B 60 kmnomerpax ot Typkecrana [4, ¢.33]. CoritacHO OTHOH W3 JIETeH I,
npu cTpouTenbecTBe Mas3zones Xoaxka Axmena fScaBu ero CTeHsl pyminch. OaHaKabl SMUPY
Tumypy mNpUXOIWUT OTKPOBEHHE TIIOCTPOMUTH CHadama Mas3oneir Apeicran-0ad. 310
NPUKPENHIIO OOBIYail HAaYMHATH MAJOMHHYECTBO ¢ MaBs3osest ApricTan-0a0.

B namsate o Xomxe Axmene Scasu, smup Tumyp B koHue XIV B. moctpoun mas3oned,
BBICOTa KOTOPOIO COCTaBisAeT 37.5 M.

Lentp coumonornueckux uccinenosanmii KursivResearch B mrone 2023 roma mposen
OMpoC, B KOTOPOM MIpuHsIO yuactre 1600 ka3axCTaHIEB, B XOe KOTOPOro ObIJIO BBISIBICHO,
YTO CaMbIM TIOCEIIaeMbIM OOBEKTOM PEJIMTHO3HOrO Typu3Ma siBisieTcss Massoseir Xomka
Axmena fcaBu. bonbie nongosuHe! (54,2%) ONPOLIEHHBIX YKA3aJIH, YTO C TYPUCTUYECKIMHU
1100 MaJOMHMYECKIMH LIENIIMU XOTb OJIUH Pa3 MOCETHIIN JaHHbIA 00BeKT [S].

I'opon Typkecran, kKOTOpbIi paHblue Ha3biBasiCs Ackl u [1laBrap, Ha TPOTSHKEHUU BEKOB
SIBJISUICS. ONHUM M3 HaHOOJIee 3HAUUMBIX TYXOBHBIX U IMOJIMTHYECKUX HEeHTPOB. I1pu npasnennn
Ecum xana ropon 6su1 nepenmenosat B Typkectan. On O0b1 cTonmueii Kazaxckoro xaHcTsa B
nepuoa ¢ XVI no XVIII Beka, 4TO MOAYEPKUBAET €0 CTPATErMUECKYH) 3HAYMMOCTb. JTOT
rOpoJ CTaj CBUAETENEM MHOXKECTBA KJIFOUEBBIX COObITHH B McTOpHH Hapoma. B 1771 roay B
Typkecrane, B Mas3onee Xomku Axmena Scasu, mpoxonuia LEPEMOHUST MPOBO3IIIAIICHHUS
xana Abnas. C XVI Beka B MaB30Jiee MIIH BOKPYT HETO HA4aJIl XOPOHUTh MHOTHX BBITAFO [IIUXCSI
JUYHOCTEH (XaHOB, OMeB M OaTBIPOB), UTO MPHUAAET MAB3OJIED AYXOBHO-UIEOJOTHMYECKYIO
LIEHHOCTb M TIpPeBpaIlaeT €ro B BAXHBIH OOBEKT mMajJoMHUYecTBa. X 3axopoHeHus
MOJYEPKUBAIOT 3HAYMMOCTb U POJb TypkecTaHa Kak LEHTPa, COENMHSIIOIIEro MpOILoe U
HACTOsIIIee Ka3axCKOro Hapoaa.

Cornacao bapronpny B.B. ropon Typkecran B XIX B. 3aHUMan BTOPOE€ MECTO B
ChIpmapbHHCKOM 00NACTH, YUCIEHHOCTD XKHUTENeH KoToporo cocrapisuia 1o 20.000 xutened,
OHAKO II0 JIOPEBOJIIOLMOHHOMY aIMHUHHCTPATUBHOMY JEJIEHHUIO, TOpoA ObUT TpU3HAH
Oe3ye3HBIM I 3aITATHBIM, BO3MOXKHO HM3-3a MAaJIOYHCIEHHOTO PYCCKOro HacejeHus [0,
c.166].

bapronea B.B. mopnep:xuBaeTr mpennosoxeHue, 4To MOCie CTPOUTENbCTBA Mas3oses
Xomxa Axmena fcasu, Typkecran craHoBurcs «Xazper TypkecTaHOM Wiu Manoil Mekkoi»

[7].
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MeHepan-rybepHaTop TypkecTaHckoro kpad KI1.  coH-KaygmaH npugepxvBasics
CUCTEMbI UIHOPMPOBaHMA MYCY/IbMaHCKOIr0 JyXOBEHCTBA N MyCY/IbMaHCKMX YUPEeXAeHWH, B
TOM ymcse N y4ebHbIX [6, €.123]. Mo pacnopsi>keHMO TYPKEeCTaHCKOro reHepasn-rybepHatopa
K.I'. ¢oH-KaythmaHa, 6bu1 cocTaBneH TypKecTaHCKUA anbbom (1871-1872), cocTosmin u3
TakuX YacTell Kak apxeosiornyeckas (1, 2 4yactu), ucTopuyeckas, aTHorpagmueckas (1, 2
YacTu), NpomMbIc/ioBast. B apxeosormyeckoin 1 vactu npeactassieHbl (0oTo MaB3osnes Xompka
Axmepa Accasu (pycyHok 1) [8, c¢.3].

PucyHok 1 Ma3onein Xompka Axveaa HAcasn B 1871-1872 rr.

B 2000 ropgy peweHvem HOHECKO ropog TypkectaH otmetvn cBoe 1500-netve. B
cnvcok BecemumpHoro Hacneamsa FOHECKO BHeceH B 2003 rogy.

B 2017 rogy Ha 34-m 3acefiaHWM MOCTOAHHOIO COBETA MWHUCTPOB Ky/IbTypbl CTPaH-
uneHoB MexIyHapoaHOV OpraHu13aLyiv TIOPKCKON KyrbTypbl (TFOPKCOW) TypKecTaH 6bin
NpU3HaH KyNbTYPHOW CTO/IMLEN TIOPKCKOro M1pa.

19 nioHs 2018 r. ropog TypKecTaH nosyynn ctatyc o6nacTHoro ueHTpa. C obpasoBaHume
TypKecTaHCKOM 00nacTU  ropog Mo/slydnn  HOBbIA  BeKTOp  pasButus.  Habnopaetcs
rocyaapCTBeHHasA NoALePKKa, KOTopasa peainsyeTca Yepes rocyLapCcTBeHHbIe NporpaMmbl no
Pa3BUTUIO TYPU3Ma 1 COXPaHEHWIO KY/IbTYPHOI0 Hacieausi. ATMM 06 bACHSETCS POCT C KaxKabIM
rogom roTOKaTypuUCTOB. JlaHHble MO KOMMYECTBY [MOCETUTENEA TYPUCTUYECKOM 30HbI
TypkectaH ¢ 2020 no 2025 rr. npeacTas/ieHbl B aMarpamme (auarpavmva 1) [9].

Kak BMAHO M3 [aHHOM [uarpammbl, Pe3KuiAi pocT MocewaemMocTn r. TypKecTaH
Habnogaetcst B 2021 rogy (93731 4yen.) no cpaBHeHUto ¢ 2020 rogom (32674 yen.). JaHHbINA
PE3KUA CKAYOK OObSCHSETCS  MOCTMaHAEMUAHLIM  BOCCTAHOB/IEHWMEM -  OCMabneHneM
OrpaHyyeHniA, BO30OHOB/IEHVEM MEPEBO3OK M CMIPOCOM Ha TYPUCTUYECKNE MapLLPYTbI BHYTPA
CTpaHbl, TaK KaK eLle AeCTBOBa/IM OrpaHYeHns Ha MeXXIyHapoaHble noe3fku. Eule ogHum
BaXHbIM COObITVEM SB/SIETCA OTKPbITUE B anpesie 2021 rofa KpynHenwero TypucTUYeCKoro
KoMr/iekca «KapaBaH capaii», CTOMMOCTb CTPOUTE/IbCTBA KOTOPOro cocTaswsia 87 MIpL. TeHre
[10]. AaHHbIA KOMMIEKC PacroNOXeH Ha 74 TbIC. KB. M., ©XKerofHo MOXeT npuHMMaTh 300 ThiC.
MoceTUTEsEN.
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KonnyecTBo noceTuTeneil TYpucTU4eckoin 30Hbl TypKecTaH
¢ 2020 no AHB-mapT 2025 rr
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[Juarpamva 1 Konmyectso NoceTuTesiein TYpUCTUYECKON 30HbI TypKecTaH
¢ 2020 no aAHBapb-MapT 2025 IT.

B xofe noe3nkun Hamm 6bu1a NoceLleHa OauvH M3 MHTEPECHENLLIMX 06BLEKTOB - BUONMOTEKA
«FarabLibrary». B gaHHOW OMOMNMOTEKE Mbl O3HAKOMUIUCH C KOJUIEKLMEN PEAKUX KHUTM U
pyKonuceid, ¢ (hOHAOM Hay4YHbIX U3[aHWUIA, C MaTepuasiamm Mo Ky/fibTYPHOMY Hacneguto, rae
0TO6paXeHbl 0630PpbI KHA 0 MaB30/1ee Xomku Axmega HAcasu, ropoauile Kynbtobe, a Takke
0 TPagUMsX 1 06bIYasiX TIOPKCKMX HapoaoB. CornacHo fereHae, B ApeBHeM ropoge OTbipap
CyllecTBoBasla 6MOMOTeEKa, CpaBHUMasA C ASleKCaHAPUIACKON. B 6MG1MoTeKe pacnosiokeHo
60/bLLIOE KHUMOXPaHWNLLE, TAe XPaHATCA LeHHble PYKOMUCK U KHUMW, n3gaHHble B XVII n
XVIII Bekax. OfHa 13 HUX - pyKonucb «dnyaHn Xukvet» 1845 roga [10].

B 2022-2024 rr. KO/NMYeCTBO MOCETMBLUMX I TypkecTaH ctabunibHoe (123815 uen,;
120344 yen.; 124614 yen.). B aBrycte 2022 roga Ha4asiocb CTPOUTENILCTBO TEMATUYECKNX 30H
nog, Kyrnonamu, rae cobpaHbl Haxof4KuW, HaifeHHble B ropoguile KynbTtobe, KOTOPOEBXOAUT B
TEPPUTOPUIO  3anoBefHUKa-My3esd  «A3peT  CynTaH»,  oxpaHsiembin ~ HOHECKO.
MapKeTUHIroBble KamnaH1 NprBen K NPOABYIKEHNIO TypKecTaHa Kak «lyXOBHOM CTOMLbI.
3a 3 mMecAua (aHB.-MapT) 2025 roga Konm4yecTBo NOCETMBLLNX I. TypKecTaH cocTasnsieT 30740
Yes., YTO SAB/ISIETCA XOPOLLMM MoKasaTesieM, C y4eTOM TOro, YTO OCHOBHOWM MWK Hab/toaaeTcs B
NeTHee Bpems. Takum 06pa3oM, ropoj aKTVBHO PasBMBAETCH KaK TYPUCTUYECKUIA LEHTP U
NpVBNEKaeT BCe 60/1bLLIE MOCETUTENEN, KOTOPbIE MHTEPECYHOTCA NCTOPUEN U KY/bTYPOMA.

C pocTtom nocelaemMocT TypKecTaHa pacTeT M 00bEM OKasaHHbIX YC/yr, AaHHble
KOTOPOro MpeLCTaB/ieHbl B guarpamme (auarpavma 2).

Kak BMAHO M3 AvarpaMmbl, POCT 06bemMa OKasaHHbIX YCnyr Habnwogaetcs B 2021 T.
(2 113 453,2 TbiC. TeHre) no cpaBHeHMO ¢ 2020 rogom (347 445,6 TbIC. TEHTE), YTO OOBbACHATCA
pa3BUTVEM BHYTPEHHEr0 Typu3Ma, pe3ysibTatom KoHuenumn passutus ropoga TypkectaH. C
2022 no 2024 rr. HabnogaeTcs TeHAEHUMSA YBeTMYeHUs 06beMa OKa3aHHbIX eXXerofHo (2 823
258,0; 3 103 318,6; 3 247 751,2), UTO 06BACHSETCA FOCYAAPCTBEHHOW MOAAEPXKKON 1 pa3BUTUe
NHPPaCTPYKTypbl pervoHa. Havanacb PeKOHCTPYKUMS WCTOPUYECKOro LIEHTPa, CTPOATCH
HOBble OObEKTbI - FOCTUHULIbI, PECTOPaHbl, PasB/fieKaTeslbHble LEHTPbl, YTOCNOCO6CTBYET
39KOHOMMYECKOMY Pa3BUTUIO PErMOHa, B YaCTHOCTW pa3BUTVE Masloro U CpeaHero bmsHeca.
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O6bem OKaszaHHbIX YCyr Mo TYPUCTUYECKOM 30He TypKeCTaH
€ 2020 no 2024 rr
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[varpamma 2. O6beM OKasaHHbIX YCNYT M0 TYPUCTUYECKOM 30HE TypKecTaH
¢ 2020 no 2024 rr.

MpvBeaeM [aHHble MO0 KOIMYECTBY MECT pa3MeLLeHUs] MO0 TYPUCTUYECKOM 30HE
TypkecTaH (guarpamma 3) [9].

KonnuyectBo MeCT pasMeLLIEHMS MO TYPUCTUYECKO 30He
TypkecTaH
¢ 2020 no 2024 .
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[narpammva 3. Ko/imyecTBO MeCT pasmeLLIeHMS MO TYPUCTUYECKOM 30He TypKecTaH
¢ 2020 no 2024 rr.

Vicxopga v3 gvarpamMmvbl Takoke Hab/MHoAaeM eXerogHbIi PocT MeCT  pasMeLLEHMS
TYPUCTUYECKOM 30HbI TYPKECTaH.

Camvble MocelaeMble 06beKTbl B TypKecTaHCKOM 06nact v r.LLUbivkeHT: Massoneli
Xompka Axwmeta HAccayn, Mas3soneid ApbicTaH-6a6, newlepa Akwvelwmt, Mas3osei
KapawualaHa, MaB3osnein [JomasiakaHa.

O6cyxaeHne

Mopog TypKecTaH MO CErOfHSLLUHWUIA AeHb SBMSIETCS 0OBbEKTOM MCC/Ief0BaHNS MHOTMX
aBTOPOB, TakuX Kak AnekcaHgapoBa A.KO. B cBOell cTaTbe «[Ma/IOMHMYECTBO W PEIUTNO3HbIN
TypviaM B LigHTpasibHOM A3ui Kak hopma MeXXLMBUIM3ALMOHHBIX KOHTAKTOB», pacCMaTpyBaeT
He TOMbKO WUCTOPMYECKME acreKTbl Typu3Ma, HO W B/MSHME PENUMMO3HBLIX MPaKTUK Ha
COBPEMEHHYH TYPUCTUYECKYHO MH(DPACTPYKTYPY, aTakoke SIKOHOMUYECKME apeKTbl OT pocTa
penurrnosHoro Typusma [11, c. 89-93].
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B pabore Wnbunckoit H.B. «OcoOeHHOCTH pa3BUTHS PENIUTHO3HOTO TypH3Ma B
HenTtpansuoit Asum» (2020), ocBewIeHBI CYIIECTBYIOIIME MPOOJIEMBI PETHOHAIBHOTO
PENUTHO3HOIO TypU3Ma U NPEAIaraeT MyTH Pa3BUTHS HOBOTO Ka4€CTBEHHOI'O TYPUCTUYECKOTO
MPOJYKTa C aKLIEHTOM Ha CBATHIE MECTa U nmajoMHu4ecTso [12, ¢. 112-118].

Axyoboe M.M. B pabore «Pemurnossbiii Typusm B TypkecraHe: wucropus u
coBpeMeHHOCTbY (2022), paccMaTpUBaET UCTOPHIO U COBPEMEHHOE COCTOsTHUE I. TypKecTaH, a
TaKXKe PaCKpPbIBAET OOIIYIO XapaKTEPUCTUKY PENUTHO3HOro TypusMa B Typkecrane [13, c. 45-
51].

Tybexosa M1, Annmkynosa E., Tarmanos V. B pabote «BnusiHre pa3BuTHs TyprU3Ma Ha
COLIMABbHO-3KOHOMUYECKUN NOTeHIHAJ ropoaa TypkecTan» pacCMaTpUBAIOT 3KOHOMUYECKYIO
OLIEHKY TypucTHueckoi orpacinu B Typkectane [14, c. 142-157].

B pabore Kosubaea I'., 3aypbexoBa JI. «PenurunosHass Tpamguuus B
HAIIMOHAJIbHO-KYJIBTYPHOM TPOCTPaHCTBE coBpeMeHHoro Kaszaxcrama» (2021), maH ananms
pPOJHM PENUTHO3HBIX TPAAULUNA B IOYXOBHOM pa3BUTHH U (HOPMHUPOBAHWH HIAEHTUIHOCTU
kazaxcranues [15, c. 12-20].

OcnanoBa C., KabsuioBa A. B padore «IloteHuuman cakpainpHbix MecT Cemupeubsi B
Pa3sBUTHH PEIUTHO3HOIO TYPU3Ma» MPOBOAST MCCIEAOBAHUE IOTEHLMANAa CAKPAIbHBIX
00BEKTOB AJIMaTHHCKON 00JIaCTH ISl pA3BUTHS PEIUTHO3HOTO TypHu3Ma [16, ¢. 305-323].

B pamkax uccrnenoBaHus KyJbTYPHOTO U PENUTHO3HOTrO TypusMma LlentpanbHoit A3uu
HaMu OBUI OCYIIECTBJIEH BH3UT B ropox TypkecTaH, HCTOPHUUYECKUIH LIEHTP HAa TEPPUTOPUHU
Kazaxcrana. Llenbro BU3HUTa SBIIAJCS HENOCPEACTBEHHBIN aHAIN3 KIIFOUEBBIX apXUTEKTYPHBIX
MaMATHUKOB, HMEKIIUX CAKPaIbHOE M HCTOPUYECKOE 3HAYEHHE, a TaKXke OLEHKa UX
COBPEMEHHOTO COCTOSIHUS U POJIH B (POPMUPOBAHUH TYPUCTUYECKOHN ECTUHALIH.

B xone Hamrero HabmOAEHNS, MBI IIOATBEPIKAAEM MPENTIONOKEHHIE O TOM, YTO TypkecTaH
o0azaer 3HAUUTENIbHBIM ITOTEHLIHAJIOM /ISl PA3BUTHSI PEITUTHO3HOTO U KYJIBTYPHOTO TYPHU3MA.
Peskuii poct ob6béma mpenoctaBieHHbIX yeiyr B 2021 romy, 0coO€HHO TOCEe TaHAEMUH,
JEMOHCTPUPYET BBICOKYIO IMpPHUBJIEKATENbHOCTb TOpoja M MyTELIECTBEHHUKOB. JTO
yKa3plBa€T Ha TO, YTO TOCYNApCTBEHHBIE BJIOXKEHUS B HHQPACTPYKTYpPYy, a TaKXKe €ro
HUCTOPUYECKOE W OYXOBHOE 3HaueHue, B dacTHOocTH Mas3oneit Xomku Axmena Scasw,
SBJISTEOTCST KJIFOUEBBIMH (pakTopamu ycnexa. Takum o0pa3om, MOXKHO YTBEPXKAAThb, YTO NPHU
HaJUIeKaIleM YIpaBJIeHUU W JanbHEeHImeil cTpaTerun pasBuTHs TypKecTaH CIIOCOOEH CTaTh
OJTHUM U3 BEAYLINX TYPUCTHUECKUX LEHTPOB B LleHTpanbpHON A3uu.

Jns nanpHENero pocTa peIuruo3HOro U KyJabTypHOro Typusma B I. TypkecTaH aBTOpbI
YKa3blBAlOT Ha HEOOXOOUMOCTh COCPENOTOYMTHCS Ha YIYYIIEHUH HHQPACTPYKTYPH,
pacIIMpeHUH TYPUCTUUECKUX MPEIJIOKEHUHN U aKTHBHOM NPOABUXEHUU Ha PhIHKE.

B memsx  nOpHUBNEKAaTENBHOCTH  PErHMOHA  CIEAyeT  NPONOJKATh  Pa3BUBATh
UHPPACTPYKTypy (TOCTHHHLBL, PECTOpPAaHbI, pa3BIEKATEIbHBIE 3aBENEHUS, TPAHCIIOPTHYIO
IOCTYITHOCTB) M CEPBUC (TOBBILICHNE Ka4eCTBA YCIIYT, CAHUTAPHO-TUTHEHUYECKUE YCIOBUS U
T.A.). MBI mpennaraeM Ui yAy4IIEHHs] CEPBHCA, CO3/1aTh 0Opa3oBaTebHbIE MPOrPpaMMbl U
KypCBI MO TOATOTOBKE KBAJTH(PUIMPOBAHHBIX KaIpoB (THUABI, MEHEMIKEPDI, OOCTYKHBAIOIUH
NEPCOHAI), BIAICIOLTNX HHOCTPAHHBIM SI3bIKOM.

Tak >xe paspaboTaTh HOBBIE TYPUCTHUYECKHE MAPIIPYTHI, BKJFOYAs SKCKYPCUH TIO
apXeoJIOrM4eCKIM NaMSITHUKAM, BH3UTHI K CBATHIM MeCTaM, STHOrpapuieckre Typa 1 rmpodee,
oxBaTbIBaroImue TypkecTaHCKyO 001acThb.

ABTOpBI MpeajararT BKIIOYUTH AKTUBHbIE pEKJIaMHble KaMnaHuu TypkecTaHa Kak
OYXOBHOT'O M KyJBTYPHOTO LIEHTPA TIOPKCKOIO MHPA, BKJIKOYAs Yy4aCTHE B MEKAYHApPOMHBIX
KOHKypCax, CO3[aHME€ KauyeCTBEHHOIO BU3YaJbHOIO KOHTEHTA, MOJB30BAHHE COLUATIbHBIMU
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CeTsIMH, OHJIAMH-TUIaTGOpMaMH JJIsi OPOHMPOBAHUS U MPOJAKU OWJIETOB, HHTEPAKTUBHBIMU
KapTaMu ropona 1 o0JacTu.
3akaouenue

Busut B TypkecTaH NoATBEPAMI €0 CTATYC KaK YHUKAIbHOIO HCTOPUKO-KYJIBTYPHOIO U
PENUTHO3HOTO IIeHTpa. JpeBHHE apXUTEeKTYpHBIE COOpPYKeHUs, 0coOeHHO Mag3onel XomKu
Axmena fcaBu, SBISIFOTCS HE TOJIBKO OOBEKTAMH MAaTEPHUAIBHOTO HACIEINSI, HO U CUMBOJIAMU
OYXOBHOTO €MHEHUs TIOPKCKHMX HaponoB. Tekyluas pecTaBpallUOHHAs U apxeoJoruyeckas
IeATeIbHOCTh, 4 TAK)KE aKTUBHOE PAa3BUTHE TYPUCTHUECKONW MHPPACTPYKTYPH! (TOCTHHUIIBL,
A3pOTIOPT) COCOOCTBYIOT COXPAHEHHIO 3TOTO HACIEAUS U €0 MOy JIAPU3ALIUH.

Typkecran ycnemHo yTBep)kmaer cedst B pOJM AYXOBHOTO U KYJBTYPHOIO IIEHTpa
TIOPKCKOTO Mupa Omaromapst cBoeMy OOratoMy HCTOPHUYECKOMY HACIEOAHIO, KIIOUYEBBIM
00BEKTOM KOTOPOTO SIBIISIETCSI MaB30Jiel X0k AxMena ScaBy, MpUBIEKAIOIINNA MHOKECTBO
MAJIOMHUKOB W TYPHCTOB CO BCero Mupa. Texyuiee pa3BuTHe HH(PPACTPYKTYPBI, BKIIOYAs
CTPOUTENBCTBO HOBBIX T'OCTHHHIL, IOPOr U pPa3BJIEKATEJbHBIX OOBEKTOB, COAEHCTBYET
yBEJIMUYEHUIO NpuBieKaTenbHOCTH TypkecTana. OHako cliefyeT akLieHTUPOBaTh BHUMAaHUE Ha
CJIEAYIOIINX KIIFOUEBBIX ACMEKTaX: Pa3BUTHE TYPHCTHUECKOW HH(PPACTPYKTYpPBI, BHEAPEHHUE
COBPEMEHHBIX TEXHOJIOTUH U yIIyUIIeHHE KauecTBa 00CTyKMBAHUS;, IPUMEHEHHE aKTYaIbHbIX
MapKETHHIOBBIX HHCTPYMEHTOB, 3HAKOMCTBO C OOraTtbIM KyJbTYPHBIM W 3THHYECKUM
HacleueM peruoHa MOCPEICTBOM HOBBIX TYPUCTHUECKMX MapLIpyToB. TypkecTaH HMeeT
OTPOMHBIM MOTEHLMAN [Js AalbHEHINEro mporpecca, W MHNPU NPaBUIBHOW CTPaTeruu
WHBECTHLIMM OH MOXET YKPEeNUTb CBOM MO3ULMU KaK OAMH W3 BENyIIUX TYPUCTUYECKUX
ueHTpoB LleHTpanbHONH A3uMM M BHECTU 3HAYUTENbHBIM BKJIaJ B 3KOHOMHUKY M KyJbTYpHOE
passutue Kaszaxcrana.
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AHHOTAHSA

lopen 3a0adkanmbCKHA — KOPMOBAS KYJABTYpa SIPOBOTO PA3BHTHSA, CPCIHC-TMO3THCCICIOTO THIIA,
Pa3BHBACTCS MPH ATHHHOM CBETOBOM JHE. [I7IS1 MPOXOMKACHUS IIEPHOJA KOTPACTAHHE — ITOJTHAS CIIETIOCTh CEMSH»
emy Tpeoyerca 1300°C akruBHBIX (BIIIC +10°C) TeMIIEparyp.

Pactenue noaroxeTHee, B IEPBbII IO/ )KU3HH OHO HHTCHCHBHO YKOPEHSICTCS, C BO3PACTOM PaCTCHHH Macca
KOPHEH 3HAYHTEIBHO YBEIMUMBACTCA. B COMOYHO - PAaBHUHHON CTEH AKMOJIMHCKOH 00JACTH Macca KOPHEH B
maxoTHOM ciio¢ 20-40 cM oT 00IIEeTro Beca pacTCHHI B IICPBBIH IO KH3HHU COCTaBHIA 2,6%, BO BTOPOH IO/ JKH3HA
pacTeHuH yBeauuuiIach 10 32,3 u Ha TpeTHi rox - 10 34,5%. B TeueHue Tpex JeT KU3HN KOPHEBAs CHCTEMA ropra
3a0aHKaIBCKOTO PABHOMEPHO OXBATHIBACT MOYBEHHBIA PO b 10 40-50 cm.

Maccosoe oTpactanne moOCroB HAYMHACTCS IIOCIIE YCTOHYMBOTO MEPEX01a TEMIIEPATYPHI BO3IyXa Yepe3
+10°C m3 nouek Bo300HOBICHHS. POCT U pa3BHTHE MOOETOB BAPhUPYET OT 3-5 IITYK Y PaCTCHHUIH BTOPOTO oA
SKH3HH M 3aBHCHUT OT BO3PAcTa PACTCHUM; OT MEPBOHAYATGHON 3aJAHHOH TYCTOTHI CTOSHUS M CTI0C00a IOCEBa; OT
BOJHOTO U NMHUIIEBOTO PSKIUMA KAKIOTO KOHKPETHOTO TOAA.

B zexneHo#t Macce, cpopMHPOBAHHON B MEPHOJ CTEONCBAHMUS, OOIHCTBEHHOCTS - 59% Hambo0JIee BBICOKA.
WHTEHCHBHBIN IPHPOCT 3EJICHOM MACCHl OTMEUCH BO BpeMs OyTOHW3aImu — useTeHus - 92,4 myra. [IpupocT 3a
CYTKH paseH 2,16%.

B yca0BHAX COMOYHO-PABHUHHOM CTENH BETETALMOHHBIA MEPHO OT OTPACTAHMA H A0 MOJHOM CIEIOCTH
cemstH coctasma 120-131 cytku. Cemena 1o3peBaroT B TeucHuE 65-80 CyTOK.

Kirouerbie ¢/oBa; KOpMOBas KyIbTypa, Troper 3a0alKaabCKHM, MAcca KOPHCH, pa3BHTHC IMOOCTOB,
TIEPHOINYCCKUH MPUPOCT, 3€JICHAS Macca, CEMCHA, BETCTAIIMOHHbIM TIEPHO.
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Anjarna

Batikan TapaHsl — Ka34bIK JAMUTHIH KEMIUOIT JAKBLUIBI, OPTa - KEII MCETIH TYPI, ¥3aK KYHII3T1 KAPBIK
vakeITTa mamuapl. «Kaita ecy — TYKBIMHBIH TOJBIK ICYi» Ke3eHiHEH oTy ymmH ofaH 1300°C 6encenai (+10°C
JKOFaphl) aya TEMIIEpaTypachl KAXKET.

OciMIIK Y3aK 6Mip CYPEi, OMIpAiH 6CYiHIH OipIHIII KbUTBIH/IA O KAPKBIHIBI TAMBIP a7aAbl, 6CIMIIKTEPIiH
JKachIHA Kapad TaMbIp MacCaChl €I9YIP apTaIsl.

Axmona OONBICHIHBIH TeOE-’Ka3blK JAJACBIHAA TONBIPAKTHIH SKBIPTY KAaOATBIHIAFBI TAMBIP MAcCachl
eCIMIIKTEepAiH Xambl canMarsiHaH 20-40 cM, eMipaiH OipiHON >KeUIBIHAA 2,6%, 6CIMIIKTEp 6MIpiHIH CKiHMN
skpUTBIHAA 32,3%-Fa, ymmiam KeL1sl 34,5%-Fa aeHiH ecTi. OMIpAiH yII XKbUIbIHAA balikanm TapaHBIHBIH TaMbIp
sKyHeci TonbIpak nmpoduimin 40-50 cM-Te JeHiH OipKEIKI KAMTHIBL.

OckiHaepaiH JKanmai ecyl aya TemneparypachiablH +10°C-TaH >k0Fapsl, xaHAPY OYPIIIKTEPIHCH TYPAKThHI
aybICYbIHAH KeHiH Oacramaapl. OCKIHACPAIH 6Cyl MEH JaMybl eMIpJiH CKiHIN >KbIIBIHIAAFBI eciMaikrepae 3-5
JAHATAH ©3TePCAl JKOHC OCIMIIKTCPIiH KAChIHA OAaMIAHBICTHI, 0ACTATIKBI OCNTIICHICH TBHIFBI3OBIK ICH CeOy
QMiCiHC; 9P HAKTHI KbUIABIH CY KOHC KOPCKTCHY PSKUMIHC OAIaHBICTHI OOJIIbL.

CabakraHy Ke3cHiIHAC Maiaa OOJFaH >KACHLT MAaccaaa >KambIPAKTApIABIH CH SKOFApbl JaMybl 59%-mbl
Kypaiapl. ByprnkTeHy—TYIACHY KEe3iHIe KaChlI MACCAHBIH KAPKBIH/IBI 6CY1 OaHKAIBII OHIMITIK TeKTapbHA 92,4
LEHTHEP/I KypPall, 6CIMAIKTIH TOYIIKTIK 6cyi 2,16%-1b1 Kypaiasl.

Tebe-ka3pIK Janma >KarAalfbIHAA ecIM-eHyIeH 0acTall TYKbIMHBIH TOIBIK ICYiHE JCHIHTI BETCTAMSLIBIK
keseH 120-131 xyHai Kypaasl. Tykemvaap 65-80 kyH immisAe micin yarepz.

Kinr ce3nep: Kemmen gaxkpurnapsl, baiikax TapaHsl, TAMBIP MAaccachl, 6CKIHACP/IIH JaMy b, MEP3iMI 6CY,
JKachlI Macca, TYKBIMZAP, BETETALMSIIBIK KE3CH,

PHENOLOGICAL DEVELOPMENT OF THE ZABAIKALSKY HIGHLANDER
IN THE CONDITIONS OF THE SOPOCHNO-PLAIN STEPPE
OF THE AKMOLA REGION
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Abstract
Zabaikalsky highlander is a spring—type, medium- to late-maturing forage crop that develops with a long
daylight. It takes 1300°C to complete the "regrowth — full ripeness of seeds" period. From active (above +10°C)
temperatures.
The plant is long-lived, it takes root intensively in the first year of life, and the mass of roots increases
significantly with the age of the plants.


mailto:Corresponding%20author:%20valeria_200681@mail.ru
mailto:natali_sorec@mail.ru
mailto:natali_gorec@mail.ru

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 139

In the hill-plain steppe of the Akmola region, the mass of roots in the arable layer of 20-40 cm of the total
weight of plants in the first year of life was 2.6%, in the second year of plant life it increased to 32.3% and in the
third year - to 34.5%. For three years of life, the root system of the Zabaikalsky mountaineer evenly covers the
soil profile up to 40-50 cm.

Mass regrowth of shoots begins after a steady transition of air temperature through +10°C from the buds of
renewal. The growth and development of shoots varies from 3-5 pieces in plants of the second year of life and
depends on the age of the plants; on the initial set density of standing and the method of sowing; on the water and
food regime of each particular year.

In the green mass formed during the stalking period, foliage is 59% the highest. An intensive increase in
green mass was noted during budding and flowering — 92.4 ¢/ha. The increase per day is 2.16%.

In the conditions of the hill-plain steppe, the growing season from regrowth to full ripeness of seeds was
120-131 days. The seeds ripen within 65-80 days.

Keywords: fodder crop, zabaikalsky highlander, root mass, shoot development, periodic growth, green
mass, seeds, growing season.

Beeaenue

I'opew 3a0afikanbCckuii Kak HCTOYHHK KOPMOB B OTPACIIH JKUBOTHOBOJICTBA, UCTIOIB3YETCs
B KOPMJIEHHM MEJIKO- U KPYIHO-pOratoro ckora. M3 Hero BbIpaOaThIBAIOT ClENyHOIINE
KOPMOBBIE CpencTBa, Oyarofgaps HEHHOMY XHMHYECKOMY COCTaBy 1o Oenky (B cpenaem 20%):
3€NIEHYI0 TIOAKOPMKY B IEpHON CTeOJNEeBaHUsS, KOHCEPBHPOBAHHBbIE KOPMA: CUJIOC, CEHAX;
KOHLIEHTPUPOBaHHbIE: BUTAMUHHO-TPABAHYIO MyKy [1].

Pacrenns ropua 3abalikaabCKOro pa3BUBAOTCS 1O SIPOBOMY THITY U JAalOT CEMEHA B TOX
nocesa. [lo ¢oronepuonmueckoil peakuuu roper 3a0aiKambCKUH OTHOCUTCS K PACTEHUSIM
JUIMHHOTO CBETOBOro NHs. K WHTEHCHBHOCTH OCBEIICHUs OH OCOOEHHO TpeboBaTejeH B
MoJionoM Bospacte. IIpu cHibHOM 3aTeHEHHHU CTeOH Y pacTeHU ObIBatOT TOHKUMH, JIHCThS
CBETJIBIMH, LIBETEHHE U IUIOJJOHOIIEHHE, 0OCOOEHHO B MEPBBIN IO XKU3HH, ciabbiM [2].

ITo mpogoMKUTENBHOCTH BEre€TaLMOHHOIO NepHoAa OH OTHOCUTCS K PACTEHUSIM CpellHe
- mo3xaHecnenoro tuna. [lpu neraapHOM H3yUeHHH €ro OHTOreHe3a ObLIO YCTaHOBIIEHO [3], uTo
U TIPOXOXKICHUS TIEPUONa «OTPAaCTaHWe — IOJIHAs CIeNIOCTh ceMsiH» Tpedyercs 1300°C
akTuBHBIX (BbIe +10°C) Temneparyp unn 75-80 nueit. JlaHHOE yTBEPKIEHUE MOXKHO YBUAETD
BO MHOTHX UCCJIEIOBAHUAX Hallero KoHTuHeHTa. OnHako, B yenoBusax CesepHoro Kazaxcrana
pacTeHus B MEPBBIN TOJ JKU3HU (POPMHUPOBAIH T'€HEPATUBHBIE OPTaHbl TOJIBKO MPU BECEHHUX
Cpokax mocesa [4], neTHHE MOCeBbl B MEPBBIM IO KU3HU HE JaBad CeMsiH. PacTreHust He
ycrneBaroT chopMupoBaTh a3y MOJHOW CHENOCTH CEeMsH, TaK KaK CyMMma OHOJIOTHUYECKU
aKTHUBHBIX TEMIIEPATyp 32 BeCb O€3MOPO3HBIA MEPUOJ COCTABISIET MO CPEAHEMHOTOJETHUM
nanHeiM 1900°C. Tlepuon Beretanyu IpepbIBA€TCS C HACTYIUIEHHEM KPaTKOBPEMEHHBIX
3aMOPO3KOB, KOTOPbIE OOBIYHO MPUXOASATCS Ha MOCIIENHIONW IeKay aBrycra. UMeHHO mosToMmy,
B TIEPBBII IOJ] JKU3HH TOpel 3a0aiikaibCKUi He TaBall CeMsIH WM «CeMeHa C(HOopMHUPOBAIHCH
HA €IMHUYHBIX PACTCHUSIX» [5].

Martepuajbl 1 METOABI HCCJIEAOBAHMS

Hayunoe uccnenoBanne «@PeHOJOTHYECKOE Pa3BUTHE ropua 3a0aiKaibCKOTrO pasHbIX
BO3PACTOBY» H3YUYWJIH B YCJIOBHUSX COTIOYHO-PABHUHHON CTeNH AKMOJIMHCKOH oOnactu B 1991-
1995, 2003-2008 romax. Ilmomanms pnensHku coctaBuma 30 M2, pa3MeIlEHHE ObIIO
PEHIOMU3HUPOBAHHBIM, TIOBTOPHOCTH — TPEXKPATHOM.

Knumar 30HBI 3acylUIuBBIHA, CpeAHEOOECTIEUeHHBIH TEIUIOM, CyMMa aKTHUBHBIX
temneparyp (csoie 10°C) coctasmsier 2200°C. IIpoaomkuTebHOCTE 0€3MOPO3HOTO IIEPHOAa
pasaa 130 cyrok. KommuectBo ocankoB cocrasisier 280 mm, I'TK (rupporepmudeckuii
ko3 durment) pasen 0,8-0,9. B maxotHom cioe 0—40 cm depHO3eMa OOBIKHOBEHHOTO
conepxkanoch 3-4,5% rymyca, B 100 r mouBel: 6 M HUTPaTHOTO a30Ta, 1,4 Mr MOJABIXKHOTO
docdopa, 33,8 Mr OABHIKHOTO KaJTHSI.
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ATrpoTexHUKa B OIbITe ObUTa PEKOMEHIOBAHHOM 1O AKMOJMHCKON 00JIacTH.

OCHOBHBIE y4eTBI: TYCTOTA CTOSHHA BcxofoB, mT./l M’ TIPOSOMKHTENLHOCTD
BEreTALMOHHOIO MEPUONa, CYTKM, BBICOTA PAaCTEHUH, CM, YPOXKXAHHOCTb 3€JIEHOW MAacChl H
CeMsH, 11/Ta; OOMUCTBEHHOCTh, %, MIONIAAb THCTOBON MTOBEPXHOCTH, THICAY M2/Ta; IJIHHA, CM
U Macca KOpPHsl, I' MPOBOAWJIM 10 METOANYECKUM YKa3aHUSAM B [IOJIEBBIX ONbITAX C KOPMOBBIMU
KyJIbTypamu [6].

Pe3yabTaThl HccaenoBaHus

OcoOeHHOCTBIO (PEHONIOrNYECKOrO Pa3BUTHs ropua 3adaiKaJbCKOrO B TEPBBIA TOX
JKU3HU SIBJISIETCSI MHTEHCHUBHOE YKOpeHeHue. ['apaHTHpoBaHHOE BBDKHMBAaHUE pacTEeHUN B
YCIIOBHUSIX CYPOBOM M MAJIOCHEKHOW 3UMBI, MPOUCXOIAIIEH B ecTecTBeHHOU (hiope 3adalikanbst
U MOHTONBbCKUX CTerel, ofecrnednBaia TOJNBKO XOPOIIO pa3BUTasi KOPHEBas CHCTEMa C
3a1acoM JOCTATOUYHOTO KOJIMYECTBA MNIACTUYECKUX BEIIECTB B IOYKAX BO3OOHOBIICHUS.

B uccnenoanmsix H.B. Manunkoii [7] yCcTaHOBJIEHO, YTO MHTEHCHBHOE HapacTaHUE
KOPHEBON MacChl B MEPBBbIM TOJ JKU3HU TOpLia NPOUCXOAUT B TEUEHHE BCEro Iepuoaa
Beretarn. C BO3pacTOM pacTeHHi 00beM M Macca KOpHeH (B BO3IYLTHO-CYXOM COCTOSTHUH)
3HAUUTEJIbHO YBEIUUYUBAIOTCS.

B ycnoBusix CesepHoro KaszaxcraHa s HaieKHOTO IEpe3MMOBAaHMs PacTEHUN
HeoOXomuMo, 4YTOOBl Ha WX KOPHEBOH mielike cpopMHUpoBajoch He MeHee 3-4-X Mouek
BO300HOBNEHNA. B HUX HOKHO CHOPMHUPOBATBCA JOCTATOYHOE KOJHUYECTBO MUTATEIBHBIX
BELIECTB JI0 HACTYIJIEHHUS NIEPBbIX OCEHHUX 3aMOPO3KOB.

Kakx w3BecTHO, KiIMMaT ceBepHbIXx oOmacteli Kasaxcrana xapakTepusyercs
MPOOJKUTENBHBIM MOCIE3aMOPO3KOBbIM TiepuoaoM (20-25 nHeit u Oonee) ¢ aKTUBHBIMU
temneparypamu. OtmedeHo, uto B 3ToT mnepuon 40-60% rmouek BO3OOHOBISIFOT CBOE
OTpaCTaHME 3a CUET PACXOAOBAHUS 3aMaCHBIX TUIACTUYECKUX BEIEeCTB KOpHEBOH mieliku [8]. B
pe3yJbTaTe PacTeHHsl YXOIAT B 3UMY OCHAOJEHHbIMH M BECHOH CJIEAYIOLIEro roja AaroT
U3pEeKeHHBIN cTebaecToil. B mpOM3BOACTBEHHOW NpPAaKTHKE CPOKH 3aKIAIKH CTeOIecTos
COPa3MEpPSIIOT € arpOKIMMATHYECKUMHU pecypcamu, YToObl epuon GopMHPOBAHUS KOPHEBOKH
cuctembl npogospkaics He meHee 100-110 nHei.

Bo BTOpO#l M mocienyrolue rofbl KM3HU PACTEHUN MPOUCXOAUT HAPACTaHHE MAaCChl
KOpHEH M3 - 32 IPOHMKHOBEHHS B TJIyOMHY M MacCOBOTIO MPHPOCTA MOYKOBATHIX KOPHEBBIX
BOJIOCKOB, OXBAaTBIBAIOLIMX B OCHOBHOM IaxOTHBIA ropu3oHT. IlonHOro ¢peHonmormyeckoro
pa3BUTHs KOpPHEBasl CHCTEMa AOCTHraer Ha Tperuil rox xmsHH [9]. Tak, mo cooOmeHuto
I''B. UyGaposoii [10] kopHu gocturatot riayounsl 160 cMm.

AHaNoruuHble pe3yabTaThl ObUIN MONTy4YeHbl Ha onblTHOM monie Kokmerayckoro HUM
cesnbckoro xossicTra. [lpu paccMoTpeHMM TUHAMUKU HapacTaHUsl MacChl KOpHEH MO rojaam
xKu3HY, (Tabnmuima 1) ObUTH NCIIOIB30BAHBI PE3YIIBTATHI YUeTa MPU BeceHHEeM (25-26 Masi) cpoke
1oceBa.

Tabmmua 1. JlnHamMuka HapacTaHUsI MacChl KOPHEH O TOAaM JKU3HU
(1.®@. Koctuxos, A.B. bymyesa, 2008)

Croit mo4BbL, CM Macca KOpHEH B BO3AYIHO-CYXOM COCTOSHHH
TIEPBBIA TOA JKU3HI BTOPOIi TOA KU3HH TPETHH TOJ KU3HA
1/ra % 1/ra % 1/ra %
0-10 25,6 81,5 28,7 36,1 30,1 33,2
10-20 5,0 15,9 24,8 31,2 29,2 32,2
20-40 0,8 2,6 28,8 32,3 31,3 34,5
Hroro 31,4 100,0 79,3 100,0 90,6 100,0
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Macca KOpHeli BTOPOro 1 TPETLErO JIET XXM3HM BO3pacTasia, COOTBETCTBEHHO B 2,4 1 2,9
pa3 Mo CpaBHEHWMIO C MAaCCO KOpHel MepBOro roga XusHW. MOXXHO NpeanosioKnUTb, YTO Y
pacTeHWIA JaHHbIX BO3PACTOB YBE/IMHNINCL BOSMOXHOCTW MOT/IOLLIEHMS MUTaTEe/IbHbIX BELLECTB
13 MoYBbl.

[pyroin  0COGEHHOCTbIO PasBUTUA  KOPHEBOW CUCTEMbI  SIBMISIOCb  MHTEHCMBHOE
OTpacTaHWe KOpHel B r/youHy. Tak, Ha BTOPOW rof »K13Hu Ha rnybuHe noYBeHHOro npodunis
6onee 20 cM ChOpPMUPOBAVIOCH O OAHOM TPETU BCe MacChbl KOPHel, Ha TPETUIA 1oL KOpPHU
OXBaTW/IN NPaKTUYeCKX paBHOMEPHO BECb M/I0A0POAHBIN C0M MOYBbI, PUCYHOK 1

B ntore MOXHO C MOMHLIM Ha TO OCHOBaHVEM YTBEPXAaTb, YTO B TeUeHMe Tpex JIeT
YXM3HM KOpHeBas cucTeMa Yy ropua 3abaiikasibCKOro [OCTUraeT paBHOMEPHOro oxsara
MoYBeHHOro npogunns fo 40-50 cm.

[pyroin  0CO6eHHOCTHLIO  KOPHEBOW CUCTEMbI SB/ISIETCA  MapTUKY/ISUMSA.  XOPOLLIO
YKOPEHVMBLLUMECA pPacTeHWs!, HauMHasi C YeTBEPTOro rofa >KM3HW, CMOCOOHbI K [AeNeHuto
KOPHEBOM CMUCTEMbI Ha YacTy, NOMOratoLLye NPOLECCY BEreTaTMBHOIO PasmMHOMXEHMS.

Co BTOPOro 1 B Noc/ieaytoLLme rofbl XM3HN ropew, 3abankasibCKui, B 3aBUCMMOCTU OT
MOroAHbLIX YC/I0BUIA BECHbI, B YC/IOBUAX COMOYHO-PaBHUHHOM cTenn CeBepHOro KasaxcrtaHa
HaYMHaeT OTpacTaTb B KOHLE anpens - Hadasle Masi, Korfa roysa Ha r/youHe naxoTHOro
rOpM30HTa NPOrPeeTcs A0 GMONOrMYECKM aKTUBHBLIX TeMnepaTyp [11].

PucyHOK 1 Pa3BuTWe KOPHel C OTMNPbICKaMK C eavHULLbI MoLwaan

B pesynbTate y pacTeHWin y)ke Ha BTOpPOM rof >usHU dopmupyetcs 3-5 noberos,
(prcyHoK 2). CTebneBaHms pacTeHUs AOCTUIatoT NOC/1e UX 0TpacTaHWs B TeveHue 36-40 aHei.

KonnyectBo chopMmpoBaBLLMXCA MOGEroB M cam MPOLECC MX pocTta U pasBUTUA
BapbVIPYeT B 3HAUUTESIbHBLIX NPeaesiax 1 3aBUCUT: OT Bo3pacTa pacTeHuid; 0T rnepBoHaYasIbHOM
3af)@HHOM TyCTOTbI CTOSIHMS M cnocoba nocesa; OT BOAHOMO W MULLEBOIO peXknMa Kaxkaoro
KOHKPETHOI0 roja.

B 3anagHoii Cubvpwn [12], ¢ BO3PacTOM pacTeHWUIA KOJIMYECTBO CTebsieil Ha pacTeHUn
yBeNnuMBanoch oT 3-4-x Ao 10-12 wimyK. ECTeCTBEHHOE perynmMpoBaHme rycToThbl CTe6/1ECTOS
[0 ONTMMa/IbHOr0 YPOBHA U KO/IMYeCTBa MO6GEroB Ha pacTeHMM BMSIKOT Ha WHTEHCUBHOCTb
MCNO/b30BaHUS NIOLWAAM MUTaHUS. Tem caMbIM CO3L4aeTCA BbICOKas KOHKYPEHTOCMOCOOHOCTb
ropua 3abalikasib,CKoro ro OTHOLLIEHWIO K Pa3HOro pofa 3aCopUTESIsIM.
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a) 6)

PucyHoK 2. OTpacTaHne NoberoB 13 NnoYeK BO30OHOB/IEHNST HA TPETUIA FOA, XXM3HM ropLa
3a6aliKanbCKoro: a) Ha YepHo3eme AKMO/IMHCKOM 06n1acT CeBepHoro KasaxctaHa,
6) Ha nobepexxbe o3epa Bankan Poccuiickoii Peaepaumn (H.B. Manuukasi, 2005)

Ha 3Tom OCHOBaHMWM MPUHATO CyiTaTb, YTO B MoceBax ropua 3abaikasibCKoro
NpPaKTUYeCKN OTCYTCTBYIOT COPHSAKU. OfHaKo, B MepBblii MOf YXU3HWN (hOPMUPYETCA PeKuia
cTeb61eCcTON 1 TPebyeTcA Le/bIA KOMM/IEKC Mep M0 3aLLluMTe MOCEBOB OT COPHSIKOB.

B haze cTebneBaHMSA (hOPMMPYETCA OCHOBHOM YpOXKai MCTOCTEOE/IbHOM MacChbl C
BbICOKVM COZEPXXaHWeM [0/ SINCTLEB B ypoxkae (pycyHoK 3). O6/1afas MOLLHON KOPHEBOW
CUCTEMOW, pacTeHUsi ropua 3abakasibCKOro MOryT JaBaTb ABa yKoca B TeyeHue JieTa,
Gnarogaps CrocoBHOCTU K OTPaCcTaHWUIO U3 H/XKHKX MOGEroB UM noYeK BO30OHOB/IEHNS.

MaccoBasi 4onsi NIMCTLEB OT 00LLEro Beca pacTeHus coctaeBnsina 47-55% [13]. Mo
yTBepxkaeHn0 A.®. CtenaHosa [14], ropel, 3a6aiikasibCKuiA NPeBOCXOANT MO 06/IMCTBEHHOCTM
NOUEPHY Ha 6-9%, HEMHOIO YCTyNasi e No codepXXaHno Genka.

Mpw onpeaeneHnNN XMMMYECKOro CocTasa, B YaCTHOCTM COepXaHUA BUTaMMHOB, ObU10
yCTaHOBMeHO [15], 4TO B YeTbIpex/IeTHeM BO3pacTe B JIMCTOBbIX M/1IACTUHKAX KapoTuHa
cogepxkanocb 10,5-13,5 Mr; acKopOuvHOBOW KuUcMoTbl - 98-159 Mr; pyTuHa - 215-400 wr;
(hONMEBO KUCNOTbI - 6 MI/KI MPY HATyPasibHOM B/I@XKHOCTU. EC/M NPUHATL BO BHYMaHWe, YTO
B /INCTbSIX ropLa 3abarikanbCKoro cogepxxutces 21,1-23,4% CbIPoro NpoTerHa, TO CTaHOBUTCSA
MOHATHBIM 3HaYeHWe 3TUX MoKasaTenel [ 3aroTOBKM BbICOKOKAYeCTBEHHOIO Kopma
(BUTAMMHHO TPaBAHON MyKW U BPUKETOB).
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PucyHok 3. ®a3a cTebneBaHMA ropua 3abalikasibCKOro Ha TPETbEM FOAY XKM3HU
(H.B. Manunukas, 2004)

MakcMasbHbIX ~ 3HAYeHWn B CTPYKTYype Yypoxas nnowadb JIMCTbeB  ropua
3a6aliKa/IbCKOro [0CTUraeT B (hase OyTOHM3aLMKW, KOTOpas WUMEET OTHOCUTESIbHO KOPOTKMIA
nepuog, 6-9 AHen N HacTynaeT 06bIYHO B KOHLIE UKOHS M 3aBEPLLIAETCA B NEPBON [eKaje MHons
Mecsiua. K KoHLy ¢hasbl, Mo gaHHbIM E.H. Ky3HeLoBol [16], nnowaibs McTeeB cocTasnsnia 120-
130 TbicAa4 M2ra, KoTOopas B 2,6-2,7 pasa MPeBbILLAET MOBEPXHOCTb aCCUMUIALMM 3/1aKOBbIX
TpaB. HanbonbLuei NPoAyKTUBHOCTBIO (DOTOCUHTE3A pacTeHUs 06/1aaIv HENMOCPeACTBEHHO B
nepuog OyTOHM3aUMM - UBeTeHUs. Haunbornee XapakTepHbIM 415 3TON (hasbl SBMSETCS
WHTEHCUBHOE HapacTaHue 61omacchl M PoCT PacTeHUI B BbICOTY.

Cougetsi  (hOPMUPYIOTCA Ha  AIMHHBLIX Pa3BeCUCTbIX Moberax C OTHOCUTESIbHO
HeOOMbLUMM  KO/MYECTBOM JICTLEB B  BEpPXHeM 4YacT. B faHHbIA  Nepuog  SUCTbsS
pacrnonaratotca Apycamm Ha otpeske oT 30 fo 80 cm. o HaLumM AaHHbIM, HapacTaHve ypoXkas
ropua 3abaiika/lbCKOro BO BTOPOM WM MOCMELYHOLIME oAbl XXM3HU WAET HepaBHOMEPHO B
TeyeHWe BereTaumoHHOro nepuoga [17]. BmecTe ¢ Tem, Hambonee WHTEHCVBHbIA MPUPOCT
OTMeYaeTCs BO BpeMsi OyTOHM3aummn - LBeTeHUA (Tabmua 2).

KaneHgapHble Cpokn 6yTOHM3auMmM U LBeTeHUs B ycroBusx CeBepHoro KasaxcTaHa
MPUXOAATCA Ha BTOPYHO MOMOBMHY WIOMA U MepBYK0 [eKajy aBrycra, Korga KOMM4yecTBo
BbINaJatoLLMX 0CaAKOB ObIBAET HAMOOMbLLMM MO CPEAHEMHOIO/IETHUM [aHHbBIM.

Tabnmua 2. HaMnka cpefHecyTOUHOMO NMpupocTa ypoXkasi B nepecyeTe Ha abCostoTHO
cyxoe BeLLecTBo (.. Koctukos, I.C. AroceHoBa, 1995)

Nepviog pasBuTUA YpoxaiiHOCTb [popomknTeNbHOCTL,  [pupocT
K KOHLY nepvoga [HeM 3a CyTKW,
u/ra % %
OTpacTaHue-CcTeb1eBaHMe 59,5 64,3 38 17
CrebneBaHme-6yToOHM3aLMA 72,5 78,4 10 14
ByToHM3aUMA-LBETEHE 92,4 100,0 10 2,16
LiBeTeHMe-06pa3oBaHue CEMsIH 80,2 86,7 20 -

HCP05, u/ra 7,7 - - -
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dasbl LBETEHNA 1 NSI0AOHOLLIEHMS Y ropua 3abaiiKa/ibCKoro Hambosee pacTaHyTbl. [pu
3TOM ropey, 3abaiKa/lbCKUN OT/IMYAETCA MHOIMOSIPYCHBIM  PacriofIoXeHNeM reHepaTUBHbIX
OpraHoB W BCMEACTBWE 3TOr0, BbIPaXXEHHON HEPaBHOMEPHOCTBIO CO3PEBAHMA CEMSIH.

LiBeTeHVe (pUCyHOK 4) 1 co3peBaHMe M040B HAYMHAETCH C OCHOBaHWSA COLIBETWIA,
HaxoJALLMIXCA Ha HMXKHUX CTE6/1SX OT MOBEPXHOCTU MOYBbI.

Mexay UBeTeHMEM HVDKHMX W BEPXHMX COLBETMI NpoxoauT okosio 20 cyToK. Becb
nepuos UBETEHVA W CO3PEBaHWA CeMAH MPOLO/HKAETCA OKO/M0 ABYX MECALEB, a CemMeHa
CO3PEBAlOT B KOHLE MEepBOA AeKaibl CeHTA0ps. Mo cpeAHEMHOroneTHeM [AaHHbIM (1991 -
1995 rT.), B YC/IOBMSAX COMOYHO-PaBHUHHOM CTenu BereTauMoHHbIA nepuog, coctaensn 120-
131 cyTKM, HauMHasA OT OTPacTaHUsA W 0 MOJTHOI CNesioCTU CeMSIH.

PucyHok 4. PacTeHue ropua 3abaiikasibekoro B (pasy LgeTeHns (A.B. Bywlyesa, 2008)

BarkHelLuasi 6ronornyeckasl 0CO6eHHOCTb ropLa 3a6aka/ibCKOro B TOM, YTO 4aCTb
CEMEHHOro Matepuasia BrafaeT B COCTOSIHME [MOKOS, a B HEKOTOPbIX C/lyyasX cemeHa
HernocpesCTBEHHO MOCNe YOOPKU OT/IMYAOTCA A/ATENbHBbIM MEPUOAOM MOCNey60pOYHOro
fo3peBaHus. Mo HawmM gaHHbIM [18], nepuof fo3peBaHNs CeMSH COCTaBW/ Ha YeTBEPTOM
rofy »usHu ropua 65-80 cyTok. Npy aTom nabopaTopHasi BCXOXECTb M3MeHs1acb 0T 13% B
NepBbIiA MecsiL, nocne yoopku ao 95% yepes 65 aHel nocre obmMonoTa.

O6cyxaeHne

KopHeBas cucTema pacTeHUn K KOHLY MEepBOro rofa »U3HW npesocxoguna B 2,3 pasa
HaazemMHyto Maccy [19]. Mpwv aTom y pacTeHnin POPMUPOBA/ICS TOSTbKO OAMH CTe6e/b BbICOTOMN
40 - 60 cm, a 0OCHOBHast Macca Mn/iaCTUYECKUX BELLECTB HaKar/imBasiaCb B KOPHSIX.

HabntogeHnsi, MNpoBOAMMbIE Ha 3&/IOKEHHbLIX  AO/ITOIETHUX  NaHTaumsaxX — ropua
3abalikaibCKOro, rnoKasasin, YTo C BO3pacToM, Y pacTeHMIA KOpHeBast LUeiKa 3arnyonsietcst [20].
3TO CBOWCTBO SABNSETCA OAHUM U3 MPUCMOCOOUTENBHBIX MPY3HAKOB KOPHS, CMOCOOCTBYHOLLMM
BbDKMBAEMOCTU B YC/TIOBUAX MasIOCHEXHOWM 1 CYpPOBOM 3UMbI.

CKOpOCTb OTpacTaHuA 0TaBbl 3aBUCUT OT BPEMEHW MEPBOro cKalLmeBaHuA [21].

Mpn ybopke B (hasax cTedrieBaHNS M OYTOHM3aUMM OTpacTaHue HauuHaeTcsl Ha 5-6-i
JeHb 1 vepe3 60 AHeR nocse yKoca pacTeHns 3auBeTatoT. [Mpy yKoce 3e/1eHo Maccbl B (hase
LBETEHMS OTaBa OTpacTaeT Ha 6-8-i feHb, pacTeHMss 6YyTOHOB He 06pasytoT [22]. Mpu ybopke
B (ha3y cTeb/1eBaHNsi OCHOBHOE KO/IMYECTBO CTeb/1el 0bpasyeTcs U3 Haa3eMHbIX Moyek (6onee
58%), Mpy Mo3gHemM - M3 MOA3EMHbIX CTebneBbIX MouveK (40 52%) v nnwb 3% - oT
FMNOKOTWIBLHON YacTh CTebns. HecMOTpSA Ha pacTAHYTbIA Nepuof, Co3peBaHWUs!, CeMeHa He
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ocbinatotcs. Moatomy, kak yTeepxkaaeT P.J1. Kponesel, [23], y60pKy MOXHO MPOBOAUTb, Korja
[Be TPETU CeEMSIH B COLBETUM AOCTUINN (ha3bl MOSIHON CrenocTu. Mpn co3peBaHNN CEMSH,
Ha4VHas OT 06pa3oBaHMA CEMSIH U B JasibHelLLeM, SIMCTbSA Ha ypoBHe 40-50 cM CTaHOBATCA
YeNTbIMK, ay OCHOBaHWUS! YCbIXatoT.

BCxoXKeCTb CeMsiH yBeMuMBasiacb B TeHeHVe NMepBoro roga XxpaHeHus1, a vepes 2-3 roga
CHWKanach [24].

3ak/oveHue

CnegoBaTenibHO, (hEHONIOMMYECKMIA UMKN  ropua  3abailka/ibCKOro  pa3BMBaeTCsl Mo
APOBOMY TWMY W COOTBETCTBYET MO OOLLEMPUHATON  KiacCUmKaumm  JONAroIeETHAM
CpefHeno3gHNM BEpPXOBbIM CTEPKHEKOPHEBLIM PacTeHVsM, KOTOpble [OCTUratoT CBOEro
MO/THOro  (POPMUPOBaHNS CTe6/1ECTOA M KOPHEBOM CUCTEMbl Ha TPETLEM TFOLY >KUZHMW.
MaKcMasibHyt0 Maccy JIMCTbeB W MOBEPXHOCTb acCUMWISUMMA OH  (DOPMUPYET B KOHLE
OyTOHM3aUMM - Hadasie LBeTeHus. Macca JIMCTbeB C BO3PacTOM WMEET TeHAEHUMIO K
CHVDKEHWIO N NPUBOAUT K IPYCHOCTU PacrosioKeHUs1 U COCPEA0TOUEHNIO UX OCHOBHON Macchl
Ha BbicoTe 50-80 cM. HanbonbLumiA NpMpoCT 61oMacchl NPOVCXOAUT B Nepuog, 6y ToHM3auumn -
LBETEHWS M MO KasleHAAPHbIM CPOKaMm COOTBETCTBYET BTOPOM MO/IOBMHE MHOMIA - MEPBO AeKafe
aBrycrta, Korga B CeBepHoM KazaxcTtaHe BbINafaeT MakCMyM SIETHUX OCafKOB.

MnogoobpasoBaHMe MNPOVCXOAMT 3@ CYET OMbUIEHUS HAceKOMbIMM U BETPOM,
XapaKTepu3yeTcsl pacTAHYyTbIM MepPUoOM, HO He MPUBOAUT K ocbinaHuio. CemeHa npoxogaT
L/MTENbHBIA Nepuog, Ao3peBaHNs Nocsie YOOPKK, MPOAO/DKUTE/IbHOCTb KOTOPOro 3aBUCUT OT
HaCTyrn/ieHNs1 HeGNaroNPUSATHBLIX MOroAHbLIX YC/IOBUIA.
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AHHOTAHSA

Kaprodems ocraércs ogHOH W3 CTPATETHHECKH BAXKHBIX CEIBbCKOXO3SHCTBECHHBIX KYJIBTYD, HTPAOIIHX
KIFOUCBYK) POJMh B OOCCICUCHHM TMPOJOBOJBCTBCHHON Oc3omacHocTH PecmyOmmkum Kasaxcran. OmHako
OTCYTCTBHEC OPraHHW30BAHHOM CHCTEMBI MACCOBOTO IIPOM3BOJCTBA OC3BHPYCHOTO IOCATOYHOTO MaTepHala
CYHICCTBEHHO  OTPAHMYMBACT  TOTCHUWAN  YPOKAWHOCTH,  YCTOMYMBOCTH K  (UTOmAaTOoreHaM W
KOHKYPEHTOCIIOCOOHOCTH OTCYECTBEHHOTO KaprodeneBoacTBa. B Hacroamiel crarbe MNpencTaBiIcH 0030p
COBPEMCHHBIX OMOTEXHOJIOTHICCKUX MOAXO0A0B K O3J0POBICHHIO KapTO(e, BKIOYAsT KyJIbTYPY AIMKAIBHBIX
MEPHCTEM, MHKPOKIOHAIBHOE PA3MHOXKCHHE iN Vitro, TEpMOTEPANHIO, a TAKKE METOIBI MOJICKYJLIPHOH
JUATHOCTHKH H MapKepHOfI CCIICKIIUH. HpoaHaJ'II/ISI/IPOBaHBI HAIMUOHAJBHBIC W PCTHOHAIBHBIC NPAKTHKH,
mpumeHsaeMbie B Kazaxcrane, Poccun, Keiprercrane, benapycu u Kurae. Oco0o¢ BHIMAHHC YACICHO IPUMEPaM
VCICIIHOW peanu3aunuy OHOTEXHOJOTHYECKHX TPOTPaMM Ha 0a3e Ka3axCTAaHCKUX YHHBEPCHTETOB H
arponpenpusaTHi. [IpeacTaBiacHa CpaBHUTCIBHAA TAOMMIA C OUCHKONW 3()()CKTHBHOCTH PA3THIHBIX MCTOJOB
o3mopoBicHu. OTAETPHO PACCMOTPEHBI MEPCHICKTHBEI (DOPMUPOBAHMUS HAMOHAIBHOM CHCTEMbI OE3BHPYCHOTO
CEMEHOBO/ICTBA C OTIOPOI HA HAYYHO-WHHOBAIMOHHBIH IIOTCHIMAT arpapHOTO CEKTOPA.

Kirouernie ciioBa: xaprodens, 03I0pOBICHHE, in Vitro, amAkajabHas MepucTeMa, Tepmorepamms, [1LP,
MapkepHas cenekums, Kazaxcras.
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Amnjarna

Kaprom — Kazakctan PecnyOmMKachIHBIH a3bIK-TYJIK KaYINCI3AITiH KaMTaMAachkl3 €TyJC MaHBI3AbI Pel
aTKApaThIH CTPATCTHSUIBIK AyBUI MIAPYAIIbUIBIFBI JAKBUIIAPBIHGIH Oipi. Anadaa, BUPYCTapAaH Ta3a TYKBIMIBIK
MaTepHaNAbl JKammad eHAIpy >KYWeCiHiH OOJMaybl KapTONTHIH OHIMIUNK oJNeyeTiH, (hUTOomaToreHaepre
TO3IMUITIH OHE OTAaHIBIK KAPTOI INAPYAINBUIBIFBIHBIH Oocekere KaOlneTTimriH mekreiini. byn maxamaga
KapTOIITHI CAYBIKTHIPY IbIH KA31PTi 3aMaHFbl OHOTEXHOIOT HSLIBIK 9ICTEPIHE HIOJY skacanaisl. Oapra ariKaIbIbl
MepHucTeManap KyJabTyPachl, in vitro MEKPOKIOHAIIEI KOOCHTY, TEPMOTEPATIHS, MOJICKY JTAJIBIK JHATHOCTUKA JKOHE
MapKepIiK cenekimsa omicTepi skaragsl. Kasakcran, Peceit, Keiprorscran, bemapycs sxone Kerradoarsr eHipiik
ToKIpuOenep TaxgasraH. KazakcraHIarel YHUBEPCHUTETTEDP MEH arpoKyphUIBIMAAP 0a3achIHAA iCKE aCBIPBUIBII
JKaTKaH TaOBICTHI »KOOAJapra CpeKIne Hazap ayJapblUFaH. OICTEPAIH THIMILNITIH CaJbICTBIPMANbBI TYPAC
KOPCETETIH KecTe YChHBUFAH. COHBIMEH KAaTap, arpapJIblK CEKTOP/IBIH FHIUIBIMH-HHHOBAIIIIBIK QJICYETIHE CYHEHE
OTBIPBIL, BHPYCTAPAAH Ta3a TYKbIM IIAPYAIIBUIBIFBIH JAMBITYJBIH YJITTBIK OKYHECIH KAaJIBIITACTHIPY
TIEPCIIEKTUBAIAPHI CHITATTAIIFAH.

Kinr ce3mep: xaprtom, caybIKTBIPY, in Vitro, ammkajapasl MepucTteMa, tepmorepamms, [1LP, mapkepmik
cenekums, Kazakcras.
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BIOTECHNOLOGICAL APPROACHES TO POTATO (SOLANUM TUBEROSUM L.)
SANITATION AND SELECTION IN KAZAKHSTAN AND EURASIA
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Abstract

Potato remains one of the strategically important agricultural crops contributing significantly to the food
security of the Republic of Kazakhstan. However, the lack of a nationwide system for the large-scale production
of virus-free seed material limits yield potential, resistance to phytopathogens, and the competitiveness of domestic
potato production. This article provides an overview of modern biotechnological approaches to potato sanitation,
including apical meristem culture, in vitro microclonal propagation, thermotherapy, molecular diagnostics, and
marker-assisted selection. The study examines regional practices implemented in Kazakhstan, Russia, Kyrgyzstan,
Belarus, and China. Particular attention is given to successful projects conducted by local universities and agro-
enterprises in Kazakhstan. A comparative table is presented to assess the effectiveness of various virus-elimination
methods. The paper also outlines prospects for the development of a national virus-free seed production system,
with emphasis on leveraging the scientific and innovative capacity of the agricultural sector.

Keywords: potato, sanitation, in vitro, apical meristem, thermotherapy, PCR, marker-assisted selection,
Kazakhstan.

Beenenne

Kaprodenp 3aHmMaeT BaXXHOE MECTO B CTPYKType CEJIbCKOXO3SHCTBEHHOTO
npousBoacTea Kazaxcrana. ExxeroHoO KyJbTypa BO3AEIbIBAETCA Ha miomaau okono 180—-190
TBICSIY TEKTapOB, & YPOXKAUHOCTb JOCTUTAET B cpeaHeM 17—18 TOHH ¢ rexrapa, 4To MO3BOJISET
npou3BoAUTh 10 3,5 mMuH ToHH mpoaykuumu [1]. OmHako mpu NMOTPeOHOCTH B CEMEHHOM
kaproderne 750—-800 ThICSY TOHH, 3HAUUTENIBHAS €r0 YaCTh MO-TIPEKHEMY UMIIOPTHPYETCSL. ITO
CBSI3aHO ¢ Ae(PULIMTOM Ka4eCTBEHHOTO OE3BUPYCHOTO MaTeprata OTEYECTBEHHBIX COPTOB, YTO
NPUBOIUT K YIOOPOXKAHHIO MPOM3BOJICTBA W IOBBILIEHHBIM (PUTOCAHUTAPHBIM pucKam [2].
[Ipobnembl, Takue Kak OTCYTCTBHE CEePTH(HMKALNN, BBICOKAs CTENEHb 3apaKEHHOCTU
CEMEHHOI0 MaTepuala M TEXHOJOIMYecKas OTCTaJlOCTb IIPOU3BOACTB, MOAYEPKUBAIOT
HEOOXOIMMOCTD BHEPEHUS] COBPEMEHHBIX OMOTEXHOJOTHUECKUX peLeHui [3].

OmauM w3 3QQEKTUBHBIX  METONOB  O3/IOPOBJICHUS]  KapTodens  sBIseTCs
MHUKPOKJIOHAJIbHOE Pa3MHOXKEHHUE i1 Vifro. JTa TEXHOJOTrHs MO3BOJSIET OBICTPO MOJIyYaTh
TeHETHYECKH OJHOPOJHBbIE U CBOOOAHBIE OT BHPYCOB PACTEHUS M3 CTEPHJIBHBIX HSKCIUIAHTOB,
NPEABAPUTENEHO MPOIISAIINX OYUCTKY [4]. DKCIIaHT (BepXylueyHast Mo4Ka MJIH MEpUCTEMA)
CTepUJIN3YeTCs, BbICA)KMBAETCS Ha MUTATENbHYIO cpeny Mypacure—Ckyra, IONOJHEHHYIO
rOPMOHaMH pOCTa, M KyJbTUBUPYETCS B KOHTPOJUpPYeMbIX YycjoBusix. Ilo paHHbIM
Tokbeprenosoii XK. A. u ap. [5], koadduiueHT pasmHokeHus: nocturaer 15-20 pactennii Ha
onuH 3kcrutaHT, a Tactanbekora I'. u p. [6] OTMETUITH MONOKUTENLHOE BIIUSHUE TEXHOJIOTHU
Ha MPOIYKTUBHOCTb.

AnukanpHas MepHCTeMa, Kak 30Ha aKTUBHOTO pOCTa C MHMHHUMAJIbHOM BUPYCHOM
Harpy3KoM, IIMPOKO HCMOJb3yeTcs B Iporpammax o3aoposiieHus. IIpu sTom nmpumensiercs
TEpPMOTEpanus — BO3JEHCTBHE MOBBIIEHHOH Temneparypsl (35-38°C B TeueHue 3-4 Henenb),
YT0 CHOCOOCTBYET HWHAKTUBALMM BHPYCOB U  IOBBIIAET BEPOSTHOCTb IOJYYECHUS
perenepantoB. Paboter Ap3bidaesoii XK. T. [7] u Kum U.B. u np. [8] mokasanu, 4To codeTaHue
TEPMOTEPAITHH C KYJIbTYPOH MEPUCTEM MO3BOJISIET AOOUTHCS 10 S0% BBIKHMBAEMOCTH PACTeHHIN
0e3 MPU3HAKOB BUPYCHOH MH(EKINU.

He menee BaxHBIM siBisieTCSl MOAOOP M ONTHUMH3ALMS MUTATENbHBIX cpen. CornacHo
nanHbiM  AptioxoBoi CH. um Kuprmsosoit HM.B. [9], nobaBnerne aMHHOKHCIOT,
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AHTUOKCHJIAHTOB U MHKPOJJIEMEHTOB B CTaHAApTHYIO cpeny MC mosbimaer ko3(pduuueHT
pasMHOkeHus Ha 20—-25% U yMeHbIIAeT 4acTOTy MOSIBICHUs XUMep.
Marepuanabl 1 MeTOAbI

Monekynsipable MeTOABl AUarHocTuku, Takue kak MDA u TP, ucnons3yrores nis
unenTudukannu BupycoB PVX, PVY, PLRV u npyrux, a Takxe Uil OLEHKH KadecTBa
nojydeHHoro Matepuana [10]. B nomonnenue npumensitorcst mapkepHbie MeTonsl (SCAR,
SSR), mo3BOJSIFOIIKE MPOBOAWTH OTOOpP MO TMpPH3HAKAM YCTOWYMBOCTH. B uCClenoBaHMSIX
Acxumaxan u gp. [11] u Amgunebaesoit K. w ap. [12] moka3aHO, 4YTO CeNEKIHsS C
HCTIOJIb30BAaHMEM F'€HETHUECKUX MapKepoB (HarpuMep, TeHa yCToHunBOCTH Ryadg) no3BojsieT
YCKOPUTD BbIBEIEHUE COPTOB, aJaITUPOBAHHBIX K MECTHBIM YCJIOBUSIM.

Ha mexnyHapomHOM ypOBHE aKTHUBHO NPUMEHSIOTCS Pa3jIMYHble MOJAENIH MOJydeHHs
Oe3BupycHOro mocanouHoro wMarepuana. Hamnpumep, B IOxnoii Kopee xaprodens
Pa3MHOXKAETCSl B 3aKPBITHIX TEIUIULIAX 10 4eThIpEX pa3 B rofx [13], B To Bpems kak B CIIA u
Kanane ucnosnp3yercs AByXLUKIIOBas cucteMa in vifro + ternuna [14]. B Poccun, benapycu u
Kazaxcrane mpenMyIIeCTBEHHO HCIOJb3YeTCs] KOMOMHHPOBAHHBIA TMOAXOJ, BKJIFOYAOLIHN
anuKajJbHble MEPUCTEMBI U TepMoTepanuto [15].

PesyabTaThl M 00CyKI1eHHe

Kazaxcran neMOHCTpUpPYET 3HAUUTENbHBIH Mporpecc B OOJACTH MPHUMEHEHHUs 3THX
texHoJsioruii. B vactHocTy, B Kokmerayckom yHusepcutere uM. 1. YanuxaHosa peanusyercs
MPOEKT IO MOYYEHUI0 O€3BUPYCHOTO MTOCAI0YHOI0 MaTepraa KapTodesns ¢ HCIob30BaHHEM
MHUKPOKJIOHAJIbHOTO  pa3MHOXKEHMsT U  anukajibHbIXx MepucteM [16]. IIpoBomunuce
HCCCIIENIOBAHUS TI0 BENEHUIO SKOJIOTMYECKMX HCIBITAaHWHA Kaptodens, rae Ouosoruueckas
ypoxkaitHocTh Obiia yBenmuuena ¢ 11,5 T/ra mo 20,7 t/ra. OnmHako, HECMOTpsT Ha
MOJIOXKHUTEBHYIO JHHAMUKY, 3TOT MTOKA3aTelb BCE €IIE NaNéK OT OMOIOrHYeCKOro MOTeHIHaa
COBPEMEHHBIX COPTOB, KOTOPBIN MOxkeT nocturate 40—60 1/ra [17]. Kpome Toro, npeanpusitus
«Kuponp Capelapka» u AO «buocem» BHEIPSIOT TEXHOJIOTUH O3[0POBJEHUSI U XpaHEHUs,
npUONMKAsACh K MEXKAYHAPOIHBIM cTaHaapTam [ 18].

B npyrux cTpaHax pernoHa Take npennpruHIMAIOTCS MEPHI 110 Pa3BUTHIO COOCTBEHHOTO
cemeHoBoactea. B Poccun ¢ 2000-x ronos co3naHa cuctemMa CTaJUHHOIO Pa3MHOXKEHHs OT
MepucTteM 10 cynepaauTsl [ 19]. Keiproizctan pa3BUBaeT TEXHOJIOTUIO KYJIbTYPbl MEPUCTEM Ha
6aze KHAY [7]. Benapych ucronb3yer oOOraméHHble CPebl i Vifro U HaJlaAuia MacCOBOE
MPOU3BOACTBO MUHUKIYOHeH [15]. Kuraii mpuMeHsieT MOJHOCTBIO aBTOMATH3UPOBAHHBIC
JIUHAM ¢ 10 6 LUKIJIOB pa3MHOXKeHHs B rox 1 oOszarenbHoi RT-PCR-anarnoctukoii [13].

Tabmmua 1. CpaBHUTENBHBIN aHATIN3 METOIOB 0370POBJIeHUs KapTodens B crpanHax EBpasun

Kasaxcras Anmxkaneras mepuctema + | ELISA /RT-PCR /| VYpoxaitHocts mo 20 1/ra; popmupoBanue
in vitro SCAR Oanka Oe3BUpYCHBIX JuHHI [16, 18]
Pocenst TepmoTepanms + ELISA / PCR Cragnu pa3MHOKCHHS OT PETCHEPAHTA 10
MEpHCTEMA, MUKPOKIYOHH cynepaautsl [19]
+ .
KbIprencran Mepucrembl ELISA Anmanrarys Kk MECTHBIM COPTaM;
TEPMOTEPANHSL OTPAHAICHHBIC MACIITAOHI [7]
vo— "
Benapyce In vitro + ontumuzauusa ELISA MaccoBoe POU3BOACTBO MUHH KIIyOHCH
cpeasl [15]
Kurait ABTOMAaTH3ALHMA in1 Vilro RT-PCR / ELISA 46 IMKII0B PASMHOXKCHHA B FOT,
BBICOKASI MPOM3BOAUTEILHOCTS [13]

Bbynymee Oe3BupycHoro cemeHoBoacrBa kaprodens. byaymee 0Oe3BupycHOro
ceMeHOBOACTBa KapTodens B Kazaxcrane cBS3aHO C peLIeHHeM HECKOJIbKUX KJIIOYEBbIX 33a4.
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HeoOxognMo co3naTh HalMOHANBHYKO 0a3y HaHHBIX [0 TEHOTHIAM C YKa3aHHEM HX
YCTOMYUBOCTH, YpOKalHOCTH U nipoucxoxnaeHus [20]. Crneayer pa3BUBaTh MEKIyHAPOIHOE
COTPYAHUYECTBO ¢ MPO(UIBHBIMU UCCIIeNOBaTENbCKUMHE LieHTpamu [4, 14]. He meHee BaxHO
yKperuieHue jadoparopHol HMHOPACTPYKTYphI, OCHAIIEHHOH obopyaosanuem st [TLP-
IWAarHOCTHKH U in Vitro-kynbTypsl [10]. Kpome Toro, arporexHudeckne Mepsl (BHEKOPHEBOE
NUTAHUE, OPTraHUYECKUEe YAOOPEHUs, 3alIUTa OT CTPECCOB) IOJKHBI OBITh MHTETPHUPOBAHBI B
obmyro cucremy [6].
BpIBOabBI

CoBpeMeHHBIE OMOTEXHOJOTHH O3IOpPOBIEHHUsST KapTodens sBisOTCS 3((EKTUBHBIM
WHCTPYMEHTOM  MOBBIIICHUS]  YPOXKAMHOCTH, YCTOWYUBOCTH W IPOAOBOJILCTBEHHOU
HesaBucuMocTh. Kaszaxcran, obnanmas NOTEHOIMAJIOM M HAayYHBIMH KaapamH, CHOCOOeH
copMHpOBATh HAILIMOHAJIBHYIO CHCTEMY O€3BHPYCHOI'O CEMEHOBOACTBA, KOTOopas Oyner
COOTBETCTBOBATh  MEXKAYHApOIHBIM  CTaHAapTaM M CIOCOOCTBOBaTH  Pa3BUTHIO
arpONpPOMBILIIEHHOIO KOMILIEKCA.

Nudopmanus o punancuposanum: CTaThs HaMKCaHA B paMKax pean3allliy MpOeKTa
Ne AP25795105 xoHKypca Ha TpaHTOBOE (PMHAHCHPOBAHUE HCCIIEAOBAHMI MOJIOABIX YIEHBIX
no npoekry «Kac raneiMm» Ha 2025-2027 ropsel, Komurer Hayku MuHHCTEPCTBA HayKu U
BeICIIEro oOpa3oBanus PecriyOmmkn Kazaxcras.
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REVIEW AND ANALYSIS OF MODERN ENGINE PRE-START HEATING
SYSTEMS
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"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
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Abstract

The article presents a review and comparative analysis of modern pre-start heating systems for internal
combustion engines, which are highly relevant for operation in the harsh climate of the northern regions of
Kazakhstan. Cold starts are accompanied by increased wear of the cylinder-piston group, higher fuel consumption,
and greater emissions of pollutants, as confirmed by experimental studies. An additional factor that has intensified
the problem is the restriction introduced in 2025, which limits engine idling for warming up to five minutes,
thereby requiring alternative technical solutions. The study systematizes three main classes of preheaters: electric,
autonomous fuel-based, and combined intelligent systems. For each type, the design features, operating principle,
advantages, and disadvantages are considered. It is shown that electric systems are simple and inexpensive but
depend on the availability of external power; autonomous heaters ensure rapid engine start and independence but
require additional costs; combined solutions provide high efficiency and intelligent control, yet remain costly. A
comparative analysis based on efficiency, energy consumption, environmental impact, and case of operation
demonstrates that autonomous fuel-based systems are the most reliable under extreme cold conditions, while the
most promising direction for development lies in intelligent and combined systems that integrate rencwable energy
sources and the concept of the “smart city.”

Keywords: pre-start heating, cold start, autonomous heaters, engine wear, emissions, energy consumption,
Northern Kazakhstan.

KO3FAJTKBIIITHI AJJIBIH AJIA KbIJIBITY KYWEJEPIHIH 3AMAHAYH
TYPJIEPIHE IIOJIY K9QHE TAJIIAY
Taroauna 0.C.!, Moaaaxmeros C.C."", Kypasaés B.B.!
LManaw Kozvibaes amvinoazer Conmycmix Kazaxeman ynusepcumeniy KeAK,
Ilemponaen, Kazaxcman
*Xam-xabap ywin asmoper: ssmoldahmetov@ku.edu.kz

Anjarna

Maxkanazga imreH jKaHy KO3FaNTKBIIITAPBIHBIH ATABIH a4 SKBUIBITY JKYHEJICPIHIH 3aMaHayH TYPJCpiHE
IOy JKOHC CANBICTHIPMANBI TANAay OcpinareH, Oyi Mocenae Ka3akCTaHHBIH CONTYCTIK aHMAKTAPBIHBIH KATA
KIIMMATTHIK YKaF TaHbIHIA KOJTIK KYPaIJapbIH NaiianaHy YIOiH epexnre 63¢KTi. CYBIK iCKe KOCY IMIHHAP-TIOPIICHb
TOOBIHBIH TO3YBIHBIH APTYBIMECH, OTHIH INBIFBIHBIHBIH 6CYIMEH >KOHE 3HSHIBI 3aTTAPABIH, IIBIFAPBIHIBIIAPHIHBIH
KeOCIOIMEH KaTap Kypendi, Oy TokipuOemk 3eprTeyiepMeH pacraiansl. Kocevmma e3ekrimikke 2025 >KbLTBI
EHTI31IreH, aBTOMOOMIIBACPAL O6C MUHYTTAH apTHIK O0C YKYPICTE JKBLIBITYFA THIHBIM CAJly HIAPAchl 9CEp €TTi, Ol
GamaMaibl TEXHHUKAIBIK IEmnmzaepAi i3aeyai Tamanm erexi. JKympicta yoI HErisri Kiacc >KyHENCHIIPLITAL:
JNEKTPIIK, ABTOHOM/BI OTBHIHABIK >KOHE apanac HMHTCIIICKTYalabl >KyHenep. Op TYPIHIH KOHCTPYKTHBTIK
EPEKIICTIKTEP], KYMbIC ICTEY NPHHININ, APTHIKIIBLIBIKTAPHI MCH KEMIUNLUTIKTEPI KapacTHIPBLIABL JJCKTPIIK
JKYHCIEp KapamaibIM JKOHC ap3aH OOJFAHBIMCH, CBHIPTKBI 3ICKTP OKCIICIHC TOYCIdi, aBTOHOMIBI
TOIOTPEBATCIIBACY KOSFANTKBIITHI TC3 ICKEC KOCYABI KOHE TOYCJCI3MIKTI KAMTAMACHI3 €Teai, OipaK KOCBHIMIIA
MIBIFBIHAAPAB KAKET €TCHAl; apajac INeHnMaep S>KOFAphl THIMIUIKTI »XKOHE HHTCIUICKTYanabl OacKapybl
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KaMTaMackl3 eTei, amaiaa KeMOaT Oous Kaja Oepeni. THIMAIIIK, HEPTHS TYTHIHY, SKOIOTHSUIIBIK 9CEP KOHE
MAWJATAHy BIHFAMIBLIBIFGI KPHTCPHIIICP] OOMBIHINA >KYPTI3IATeH CANbICTBIPMANBl TAanAay IKCTPEMAIIBI a3
JKAFIaWbIHIA CH CEHIMZICI aBTOHOMIBI OTBIHIABIK JKYWENEp CKCHIH KOpceTTi, am OONamakTarsl Jamy
OaFbITTAPBIHBIH Oipi — MKAHAPTHUIATHIH YHEPTH KO3ICPIH jKOHE «AKbLIIBI KAJIa» TYKBIPBIMIAMACHIH OIPIKTIPETIH
HMHTEJUICKTYAIbI YKOHE apaiac sKyHenep.

Keywords: amapIH ana )bLUIBITY, CYBIK ICKE KOCY, aBTOHOM/IBI II0IOTPEBATENBACP, KOBFANTKBIIITHIH TO3Y I,
MIBFAPBIHABIIAP, 3HEPrHsA TYThIHY, Conrycrik Kazakcras.

OB30P U AHAJIN3 COBPEMEHHBIX CUCTEM
HNPEAITYCKOBOT O NIOAOT'PEBA IBUTATEJISA
Taroauna 0.C.!, Moagaxmeros C.C."", Kypasaés B.B.!
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem um. M. Kozvibaesay,
Ilemponasnoeck, Kazaxcman
*Asmop ons koppecnondenyuu: ssmoldahmetov@ku.edu.kz

AHHOTAHSA

B crartse npeacrasieH 0030p B CPABHUTEIBHBIN aHATN3 COBPEMEHHBIX CHCTEM IPEIIY CKOBOTO MOI0TPEBA
JBHTATCJICH BHYTPSHHETO CTOPAHMS, AKTYaJbHBIX UL SKCIUIYaTalliH B YCIOBHIX CYPOBOTO KIMMATA CEBEPHBIX
peruoHoB Kaszaxcrana. XOJIOAHBIM 3allyCK COMPOBOXKIACTCS MOBBILECHHBIM H3HOCOM IMUIMHAPOIOPIIHEBOMN
TPYIIBL, POCTOM PAcX0/a TOIUIMBA M YBEIMUCHHEM BHIOPOCOB 3aTPA3HAIOIINX BEIECTB, YTO MOATBEPIKIACTCS
JAHHBIMH 3KCICPHUMCHTAIBHBIX HCCIICIOBAHUH. JIOMONHUTEIPHBIM (JAKTOPOM AKTYAIM3AUNH IPOOIEMbI CTANIO
BenéHHOEe B 2025 roAy OrpaHMUYCHHEC HA MPOTPEB aBTOMOOWICH Oojee ILITH MHHYT, UTO TpeOyeT IOUCKa
aTbTCPHATHBHBIX TEXHUUCCKHX PEIICHIH. B padoTte cucTeMaTH3HPOBaHbI TPH OCHOBHBIX KIIACCA IIOIOTPEBATENICH:
JNEKTPUUECCKHE, ABTOHOMHBIC TOILUTHBHBIC i KOMOMHHUPOBAHHBIC HHTCIUICKTYAIbHbIC CHCTEMBI. [ITIS1 Ka¥KI0TO THIIA
paccMOTpPEHbI KOHCTPYKTHBHBIE 0COOCHHOCTH, IPHHITAI ACHCTBHS, MPEHMMY IECTBA B HeAOCTaTKH. [IoKa3aHo, 4To
JJCKTPHUCCKUE CUCTEMbI OTIMYAIOTCS MPOCTOTONM M HU3KOH CTOMMOCTBIO, HO 3ABHCAT OT HAJIMYUS BHCIOHEH
3IEKTPOCETH, ABTOHOMHBIC IMOAOTPEBATEIH OOCCIICUMBAOT OBICTPHIM 3alyCK M HE3aBHCHMOCTb, HO TPEOYIOT
JOTIOTHUTEIBbHBIX ~ 3aTpaT; KOMOWHUPOBAHHBIC PpCIICHHS COYECTAIOT  BBICOKYI0  3((ECKTHBHOCTD |
HHTCJUICKTYATbHOE YIIPABJICHHE, OJHAKO OCTAFOTCSI AOPOrocTosuuMu. CpaBHUTEIBHBIA aHATIN3 MO KPHTCPUSIM
3((CKTHBHOCTH, SHCPTOMOTPCOICHISA, SKOJOTHYHOCTH U YA00CTBA 3KCILIYaTAHH MO3BOJIACT CACTATH BBIBOI, UTO
B YCIIOBIIX SKCTPEMAILHBIX MOPO30B HAH00IIee HAIEKHBIMH SBILTFOTCSI AaBTOHOMHBIC TOIIJIMBHBIC IT0IOTPEBATEH,
B TO BpPEM# KaK MCPCIICKTHBHBIM HAMPABJICHACM PA3BHTHA OCTAFOTCA HHTCUICKTYAIbHBIC H KOMOHHHPOBAHHEIC
CHCTEMBI, HHTCTPUPYIOIIHE BO300HOBIISIEMbIC HCTOUHUKH 3HEPTHH M KOHIICTIIIIO KYMHOTO TOPOJa».

KimoueBnbie c/oBa: IpeaIyCKOBOH IMOJOTPEB; XOJIOHBIH 3alyCK;, aBTOHOMHBIC HMOAOTPEBATEIN; M3HOC
JIBHTATEJLT; BHIOPOCHI, 3HepromoTpedneHune; CesepHbrii KazaxcTas.

Beenenne

B ycrnoBusix cypoBoro kimMara ceBepHbIX pernoHoB Kasaxcrana mpoOiemMa XOJI0ZHOTO
NyCKa JBHratelsi OCTaeTcss OAHOH u3 Hanboyiee aKTyalbHbIX JJIsl SKCIUIyaTaluu
aBTOTpaHcnopra. Temmeparypa B 3WUMHUN MEPHOJ MOXKET OINycKaTtbess no -35 [1], uro
CYLIECTBEHHO BJIMSIET Ha HAIE)KHOCTD 3aIyCKa JBUraTesiell BHYTPEHHETO CrOpaHusi, yCKOPSIIOT
W3HOC Y3JIOB, YBEJIMUYMBAIOT PAacXoj]l TOIUIMBA U yXYILIAIOT SKOJOrMYecKHe MokasaTrenu [2].
TpanuunoHHAs MPaKTHKA JUITUTEIBHOTO MPOrpeBa aBTOMOOWIIS HA XOJIOCTOM X0y TPUBOANT K
MOBBIIEHHBIM BBIOPOCAM BPEAHBIX BEIIECTB B aTMochepy M AOIMONHHUTEIbHBIM 3aTpaTramM
TOTLINBA, YTO OCOOEHHO KPUTHUYHO B YCIOBUAX YPOAHU3UPOBAHHBIX TEPPUTOPHIA [3].

B 2025 rony B Kasaxcrane BCTynwiIH B CHJy 3aKOHOJATENbHbIE OrPaHUYEHHS,
3ampeliarIinne Iporpes ABUraTeNell NOJbIle T MUHYT [4]. DTO yCHUIHIO HEOOXOANMOCTh
npuMeHeHus: 3PQPEKTHUBHBIX W 3KOJOTMYECKH O€30MACHBIX TEXHOJOTUH MPEAIyCKOBOTO
MIOJIOTPEBA, CIIOCOOHBIX 00ECTIEUNTh HAACKHBIN 3aMyCK JBUTATENS U KOM(OPT SKCIUTyaTalluu
aBTOMOOMIIS Oe3 ymepOa At OKpYKaroIel Cpebl.



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 155

CoBpeMeHHbIE CHCTEMbI IMPEAINYCKOBOIO MOAOIpPeBa BKJIOYAIOT MIMPOKUN CIHEKTP
peleHui — OT AJIEKTPUUECKUX HarpeBaTenel oxXJaKaarollel ;UIKOCTH U MaclIIHbIX KapTepoB
70 aBTOHOMHBIX TOIUIMBHBIX IOJOTpeBaTeNiel W KOMOWHHPOBAHHBIX HHTEJUICKTYaJbHBIX
CHCTEM, HMHTEIPHPOBAHHBIX C CHCTEMAaMM IUCTAHLMIOHHOIO YIIPABJIEHUS W MOHHUTOPHHTA.
Kaxxpass w3 3TUX TEXHOJIOTMII MMEEeT CBOHM IMPEUMYLIECTBA M OTPAHUYCHHMS, CBSI3aHHBIE C
5HEProdPPeKTUBHOCTHIO, CTOUMOCTBIO, yIOOCTBOM 3KCIUTYaTallH U YPOBHEM 3KOJOTHYECKON
0e30MacHOCTH.

Takum obpaszom, aHanm3 U 0030p COBPEMEHHBIX CHUCTEM MPENIyCKOBOTO IOIOrPeBa
IABUTATENS] TPENCTABISIOT OCOOYI0 NMPAKTUYECKYI0 3HAYMMOCTH JJISI CEBEPHBIX PErHMOHOB
Kazaxcrana, roe skcIuTyatanusi aBTOMOOWIIEH B YCJIOBUSIX HU3KHUX TEMIIEPATyp SIBISIETCS
MOBCEAHEBHON 3anadeil. IIpoBeneHne CpaBHUTENBHOW OLIEHKH CYINECTBYIOIIMX PELICHUN
MO3BOJIMT BbIIBUTH ONTHMAJIbHBIC HANPABJICHUS UX MPUMEHEHMs, a Takke chopMynnpoBaTh
PEKOMEHJALMHU AJIs NaJIbHEHIero COBEPLIEHCTBOBAHNS U aaNTally AAaHHBIX TEXHOJIOTHH K
MECTHBIM YCJIOBUSIM.

MeTtoaer! uccjie10BaAHHA

O0630p COBpEMEHHBIX CHCTEM IMPENITYyCKOBOTO MOJOrPEBa ABUraTesei ObUT BBITOJHEH HA
OCHOBE KOMIUIEKCHOTO TIIOXOJa, BKJIIOYAIOIEr0 IIOUCK, OTOOpP M  CHUCTEMAaTH3aLHIO
nyOnuKauii B MeXAyHapomaHbIX Ombmmorpaduueckux 0Oazax manHbix (Scopus, Web of
Science, IEEE Xplore, ScienceDirect, MDPI), a Taxke B OTKPBITBIX pecypcax H
CHEeLHAN3UPOBAHHBIX NPABOBBIX mopranax Pecnybmukn Kaszaxcran. JlonoiaauTtensHO ObuH
U3y4YeHbl TEXHHUECKUE KaTaJIOTH U PYKOBOJICTBA Mpou3BoAnTeNel nogorpesareneii (Webasto,
Eberspacher, Defa, Calix). B 0030p Bxirodanuce mydnukamuu 3a 2010-2025 ronbl, B KOTOPBIX
paccMaTpUBAINCh KOHCTPYKIMS W TPUHLUIBI JEHCTBUS SJEKTPUYECKHX, ABTOHOMHBIX H
KOMOWHHPOBAHHBIX CHCTEM ITOAOTPEBA, SKCIIEPUMEHTAIbHBIE TAHHBIE MO BIUSHUIO XOJIOJHOTO
3amycKa Ha M3HOC JIBUTATENSI M BBIOPOCHI 3arps3HSIOIINX BEINECTB, a TAK)KE MHHOBALIIOHHBIE
pelLIeHns1, CBsI3aHHbIE C MPUMEHEHHEM HMHTEJUIEKTYaJbHBIX KOHTPOJUIEPOB, BO3OOHOBISIEMbIX
HCTOYHUKOB SHEPTHH U alanTaliell K CypOBBIM KIMMATHIECKUM YCIIOBHSIM.

Pe3yabTaThl HccienoBaHust

CoBpeMeHHbIE TEXHOJIOTUH MpPEANyCKOBOrO IOJAOIpeBa JABUraTesell BHYTPEHHErO
CrOpaHsi MOXKHO KJIACCU(HUIMPOBATH IO HCTOYHUKY OSHEPTHMM WM NPUHLUIY IEHCTBUS.
Haubonee mmpokoe pacrpocTpaHeHHE MTONyYHIA TPH OCHOBHBIX THUIIA CHCTEM: 3JIEKTPUYECKHE
HArpeBaTeNd, aBTOHOMHBIE  TOIUIMBHBIE  MOJOTPEBAaTeNIM U KOMOHMHHPOBaHHBIC
MHTEJJIEKTYaJIbHble KOMILIEKCBL

DneKTpUYecKue CUCTEMbI MOAOrpeBa padoTarOT 3a CYET MOMAKIJIIOYEHUS K BHELIHEH
snekrpoceTr (00prdHO 220 B) nim BCTPOEHHOr0 akkyMyJsitopa. B OonbIimHCTBE C1y4aeB OHU
o0ecreunBaOT HArpeB OXJAKITAOLIEH >KUAKOCTH WM MOTOpHOro macia [S5]. JlaHHbIe
YCTPOMCTBA XapaKTEPU3YKOTCS] OTHOCUTEIBHOM MPOCTOTON KOHCTPYKIIUU, HU3KOH CTOMMOCTBIO
1 y1oOCTBOM OOCITyKUBaHUS, YTO JIEAET UX BOCTPEOOBAHHBIMH B TOPOACKHX YCIOBHAX U IPU
HaJIMYUHU CTAl[MOHAPHBIX MapKOBOYHBIX MECT C JIOCTYIIOM K ayekTpoceTu. IlpakTudeckyro
UH(POPMAIHIO O BOCTPEOOBAHHBIX MOJEJISIX MOKHO HAWTH B CIEIUATU3UPOBAHHBIX 0030pax U
SKCHEPTHBIX OLeHKax [6]. OpHako NpPUMEHEHHE 3JIGKTPUUECKHX CHUCTEM OTrPaHUYEHO
3aBHCHUMOCTBIO OT BHEIIIHErO UCTOYHHMKA SHEPTUH, a TaAKXKe CHIDKeHHEM 3(P(PEKTUBHOCTH MPU
SKCTPEMAJIbHO HHU3KHMX TeMIlepaTypax, 4YTO CYLIECTBEHHO CKa3blBae€TCs Ha HKCILIyaTalud B
YCIIOBUSIX CEBEPHBIX pErMoHoB. TeM He MeHee, COrjacHO [7] HCIONB30BaHHE BHELIHErO
3JIEKTPUYECKOTO MOAOTpeBaTessl MOUTHOCTEIO | KBT mo3BosisgeT CHU3UTDL pacxof TOIUIMBA HA
2,64 1/100 kM 1 MOBBICUTH KOM(OPT MPHU XOJIIOJHOM 3aIyCKe, HO B UCCIICIOBAHUH HE ObLIa
yUT€HAa CTOUMOCTb 3JIEKTPO3HEPTHH.
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Cnenyer OTMETHUTh, 4YTO TPEAJIATAIOTCS HOBBIE SJIEKTPUYECKHE pPELICHUs B
npeanycKkoBoM nogorpese asuratens [8]. Ha ¢pone TeHneHnmii snekrpudukanny B ritOPUIHBIX
npuBomax B [9] mpeacTaBHMIM METOHA JABYHANPABJICEHHOTO TMOAOTPEBA, HCIOIb3YIOMIUMA
OTpabOTaHHOE TEIUIO IBUraTeNsl M 3JEKTPOMOTOpa. DTO pEIleHHe MO3BOJSIET YMEHBIIHUTH
Bpemsi nporpesa Ha 50%.

Ha ¢one Tennmenumii snextpudukanuu B rubpuaHbix npusogax Ding et al. (2025)
NPEACTABWIA METOJ IABYHANPABICHHOIO MOAOTrPEBa, MCIOJIB3YIOINNA OTPabOTaHHOE TEIIo
IBUTATENS U 3JIEKTPOMOTOpA. DTO PELISHHE MMO3BOJISIET YMEHBIIUTh BpeMsi porpesa Ha 50%,
CHHM3HUTb PAaCXOJ TOIUIMBA M BBIOPOCHI, & TAK)KE 3HAUYUTENIbHO COKPATHTh SHEpPronorpedieHne
OaTapeyn 1O CPAaBHEHUIO C TPAAULIMOHHBIMHA CHCTEMAaMHU

ABTOHOMHBIE TOIUIMBHBIE TOAOTPEBATEIN TMPEACTABISIIOT COOOH  yCTPOWCTBA,
paloTaromne Ha JU3EJIbHOM TOIUIMBE WM O€H3MHE, KOTOpble OOECIEeYMBAIOT Harpes
OXJIQXKAAIOIIEN JKMAKOCTH HE3aBUCHUMO OT BHEIIHEHW ceTHu. MX ucnonap30BaHUE MO3BOJSET
MPOTPETh HE TOJBKO IBUTATENb, HO U CAJIOH aBTOMOOHIIS, UTO OCOOEHHO aKTYaJIbHO B YCIIOBHAX
cypoBoro kimmara. Hambonee H3BECTHBIMH NPEACTABUTENSIMH 3TOTrO KJacca SIBISIOTCS
cuctembl Webasto u Eberspédcher. Ix oCHOBHBIE MPeNMYIIIECTBA 3AKJIIOYAIOTCS B MOOMIBHOCTH
U BBICOKOH 3(PQEeKTHBHOCTH, OJHAKO CYIIECTBEHHBIMH HENOCTATKAMH OCTAIOTCS BBICOKAs
CTOMMOCTb, AONOJHHUTEIBHBIN PACX O TOILIHBA U HEOOXOAMMOCTD PEryJIIPHOTO TEXHHYECKOTO
o0CITyKUBAHUSI,

ABTOHOMHBIE TOIUIMBHBIE monorpesatenu (Hampumep, Eberspacher Hydronic u
Airtronic) pa3paboTaHbl Uil YCTaHOBKM B MOTOpHOM otceke: Hydronic Harpesaer
OXJIXKIAOIIYIO JKUAKOCTh Yepe3 BCTPOSHHBIN Hacoc, a Airtronic — HampsIMyKO BO3IYIIHBINA
KOHTYP C IMOMOIIBIO TOPEJIKH U BEHTHJIATOPA, 0OeCIeurBas mouTH MIHOBEHHOE 00OrpeBaHne
canona. OHU KOMIAKTHBL, 3P PEeKTUBHBI U CIIOCOOHBI YMEHBIIUTD H3HOC JBUTATEINST K BBIOPOCHI
IPU XOJOAHOM 3amycke 3a C4éT yckopeHHoro nporpesa. Kommanus Webasto umeer ceputo
Thermo Top Evo, OCHaméHHYI0 COBPEMEHHOW CHCTEMOW IOa4M TOILIMBA, TaHMepoM,
IMAarHOCTHKONW W BO3MOXKHOCTBIO ONTHMaJbHOH padoTel ¢ musenbHOi cuctemoit DPF; stm
yCTpoiicTBa 00ecneunBaroT ObICTPOACHCTBIE U TOILTUBHYIO d(dexTuBHocTs [10].

OnHako wWCCNenoBaHMS TIOKA3bIBAOT, YTO TAaKHE IIOAOTPEBATENH, HECMOTPS Ha
OYEBHIHYIO TIOJb3Y, MOTYT CYIIECTBEHHO YBEJIMYMBATH KOHIEHTPALMWIO YACTHUIl B BBIXJIOIIE,
MOCKOJIbKY MMEIOT OTAEJbHBIA BBIXJIOTHOW BBIBOA W PpabOTalOT aBTOHOMHO, YTO CO34aeT
JOTIOJTHUTEIbHBIE SKOJIoTUYeckue pucku [11].

KoMOuHupOBaHHBIE W WHTEIUIEKTyallbHbIE  CHUCTEMbI  TPENCTaBIIOT  COOOH
NEPCIEKTHBHOE HANPABICHUE PA3BUTUSl TEXHOJIOTMH MpennyckoBoro mnomorpesa. OHHU
COYETAIOT HJIEKTPUUECKUE W TOIUTUBHBIE METOIBl HArPeBa W MOTYT OBITb MHTEIPHUPOBAHBI C
CUCTEeMaMM JUCTAHLMOHHOTO yIpaBieHus Ha ocHoBe GSM wunm uHTEpHET-MOnyJei.
ITonoOHbIe pemieHus] MO3BOJSIOT IOJIb30BATENI0 IMPOrPAMMHPOBATH PEXKHMbI  PaOOTHI
NOJOrpeBaTeNsi, MUHHUMHU3HPOBAThb SHEPromnorpedjeHne M ONTHMH3HPOBATH  IMPOTPEB
IBUTATEIS.

HHTennexkryanpHble CUCTEMBl OCHAIIAIOTCS MHKPOMPOLIECCOPHBIMH KOHTPOJUIEPAMH,
IaTYNKAMH TEMIIEPaTypbl, NaBJICHUS U YPOBHA 3apsia aKKyMyJsATOpa, a TaKKe CPEACTBAMHU
IMCTAHIIMOHHOTO YIPABISHHS. JTO MO3BOJISIET MTOJIB30BATEIIO IPOrPAMMHUPOBATh PACTIUCAHHE
paboThl moOAOrpeBaTeNs, 3amyckarb ero ypajieHHo depe3 GSM-monynb wiaum MOOMIIBHOE
NPUJIIOKEHHE, a TaKKe€ ONTHMHU3MPOBATh BpEeMsl HarpeBa ABHraTens u canoHa. Hampuwmep,
UHTEJUIEKTyaJbHble KOHTposuiephl (Tuma Power Badger) crocoOHBI yYHTHIBaTH Hapy KHYIO
TEMIIEPaTypy U 3aIMyCKaTh MOJOrPEB TOJBKO TOINA, KOrNa 3TO AeHCTBUTENBHO HEOOXOAUMO,
CHIDKasi TEM CaMbIM SHEPronoTpeOIeHrne U HKCIUTYy aTallHOHHBIE PACX OB
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CpaBHEeHHEe TpEX THUIIOB CHCTEM IIOKa3bIBAET, YTO KaXIas M3 HHUX O0Ojanaer Kak
OYEBHIHbIMU NIPEUMYIIECTBAMH, TaK 1 orpanndernsMu (Tadmuua 1).

Tabmmua 1. CpaBHeHHE THIIOB PEAITYCKOBBIX MOAOTPEBATENEH

Tun cucrembl | lpunuun pa6otel | Ilpenmyinecrsa Hegocratkn HauGouee
neJiecoodpasHoe
MpHMEHEHHE
TpeOyer
Harpes OX unu | Ipocrora, HuzKkas T'opoxa, cTosHKH
DICKTPUUECCKHEC 3JEKTPOCETH,
Macla OT CeTH LeHa C po3eTKaMu
MaJIOMOIIIHEIC
Bricokas
CTOUMOCTD
Cikuranvie N
BricTperit TpeOyIoT
TomnmvBHBIC TOILTUBA B Peruonsr,
., MPOTPEB, TOTUTUBA U
ABTOHOMHEIC OTICIBHOU Tpaccel
HE3aBUCHMOCTE | OOCTY>KHBaHHIO
Kamepe
MAcCHOCTb
BO3TOPAHHS
CosmernicHue
anekTpudecTBa U | DPHEKTUBHOCTD
KombOunupoBanubie/ p b ¥ Bricokas
TOILITHBA, J100CTBO, I'opoxn, pernoHsr
YMHBIC . CTOUMOCTD
JUCTAHIIMOHHBIH aBTOMATH3ALHS
KOHTPOJIb

OnHuM u3 Hanboee MEepCIeKTUBHBIX HANpaBJICHUH AabHENIIEro pa3BUTHSI CHUCTEM
NPEANYCKOBOTO TOAOTPEBA SIBJISIETCSl HMHTETpalds ¢ BO3OOHOBISIEMBIMH HCTOYHMKAMHU
sHeprun. HanGonpiuuii WHTEpeC MPencTaBISIOT PEIleHUs,, OCHOBAHHBIE HA HCIIOJIb30BAHUU
COJIHEYHBIX IaHeNel Ha MapKOBOYHBIX HABECAX M KPBITBIX CTOSHKAaX, KOTOPBIE CIIOCOOHBI
BBIPa0ATHIBATE HJIEKTPOIHEPTHIO JJISl IUTAHMS SJIEKTPUYECKHUX Mojorpesareieid. B ycnoBusx
KOHLIETILIUN «YMHOTO TOpoAa» MOJOOHBbIE YCTAHOBKH MOTYT OBITh BKJIIOUEHBI B OOIIYIO
UHPPACTPYKTYPy 3HEPro3PpPeKTHBHOrO TpaHCHOPTa, 0OecneunBas JOKAJIbHYIO TeHEPaLuio U
HAKOIJICHHE SHEPrHMH C TOCIEAYIOIINM HCIIOJNb30BAHHEM B HOYHOE BpEMsl AJISL 3aIrycKa
MOAOTPEBATENECH.

[IpumeHeHne TOAOOHBIX  TEXHOJIOTMH  IMO3BOJUT  CHU3UTh  3aBHCUMOCTH  OT
LIEHTPAJIN30BAHHBIX CETEH, YMEHBLINTb 3KCIUTyaTal[HOHHBIE PACXOIbl U COKPATHTb BBIOPOCHI
yriaekuciaoro raza. Kpome Toro, HakOIUIeHHasl B aKKyMYJISITOPHBIX OJIOKAaX 3HEPTHUS MOXKET
OBITH MCIIONIb30BAaHA HE TOJIBKO ISl MPENMYCKOBOTO MOAOrPEBa, HO U I MUTAHHS APYTHX
CHCTEM aBTOMOOMJISI MJIH 3JIEMEHTOB rOpPOACKON MH(pacTpyKTyphl. [t ceBEpHBIX PErnOHOB
Kazaxcrana, rme 3uMa OTIMYAETCs MPOAOCIKUTENBHOCTBIO M HHU3KUMH TEMIIEPATypPaMH,

HOI[O6HbIe peH_IeHI/Iﬂ MOFYT CYH_IGCTBGHHO ITIOBBICUTDH Ha,[[é)KHOCTb BKCHJ'IyaTaLII/II/I
TPAHCHOPTHBIX CPENCTB U COOTBETCTBOBATH 33a/1a4aM IO MIEPEXOAY K «3eJEHON YKOHOMHUKEY.
3akarouenue

Jns ceBepHBIX pernoHOB KazaxcraHa, rae CypOBBIN KIMMAT U 4acTble MOPO3bI TPEOYIOT
HAaEKHOTO 3aIyCKa MPH HU3KUX TEMIIepaTypax, HauOONBLIYIO MPAKTHYECKYIO LIEHHOCThb
MPEICTABJIAI0OT aBTOHOMHbBIE TOIUIMBHBIE MOAOTpeBaTeNd. TeM He MeHee MepCHEeKTHBHBIM
HAIPaBJIEHUEM OCTAETCS Pa3BUTHE KOMOMHUPOBAHHBIX M HHTEJJIEKTYAJIbHBIX CHCTEM, KOTOPBIE
B OyaymieM MoryT o0ecriednTsh OalaHC MeKIy SHeprod(pdeKkTHBHOCTBIO, SKOJIOTHYHOCTBIO U
JNOCTYIHOCTBIO, TIOCTENEHHO BBITECHSA TPAJULMOHHBIE 3JIEKTPUUYECKHE U TOIUIMBHbIE
peLIeHusl.
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WUndpopmaimss 0 (UHAHCHPOBAHMHU: [AaHHOE HCCIENOBaHHE (UHAHCHPOBAJIOCH
Komurerom nayku MHBO PK (rpant Ne AP13268732).
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SCTETH3AIUA YUYEBHOM CPEJBI B HEJISIX MOBHIIIEHAS KAUECTBA
HOATrOTOBKH CHEIUAJIUCTA-TU3ANHEPA
Munux J.T."", Illanopesa A.B.!, )Kexees JI.I11., Kaiinipxan A.H.!
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesa,
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu: dizaripova@ku.edu.kz

AHHOTAITHSA

B cratbe paccMaTpHBAcTCS POJIb 3CTCTHUCCKOTO BOCIUTAHHA B (DOPMHPOBAHHH TBOPYCCKH AKTUBHOH
JMYHOCTH, ITOTICPKUBACTCS BAXKHOCTh 3CTCTHUCCKON CPEAbl B 00PA30BATEIbHBIX VUPESKIACHILIX, OCOOCHHO [IIIT
OyOyIIMX CIOCUHATHCTOB B O0ONACTH OW3aHHA. AHAIM3HPYIOTCA UPHHIMIB OPraHH3AlMH COBPEMEHHOM
CTY/ICHYCCKOHM Cpempl Kak BAKHOTO (PAKTOpa, BIIIOMIETO HAa Y4EOHBIH MPOIECC, MOTHBALIMIO, TBOPUECKOC
pasBuTHC W 00Imee OArOMONIyIHE CTYACHTOB. B pa0oTe HPHBOIATCS MPHUMEPHI PCANTH3AIMH 3CTCTHUCCKH H
()YHKIMOHATBHO TPOAYMAHHBIX OOPA30BATCIBHBIX MPOCTPAHCTB B PA3IMYHBIX CTPAHAX, BKIFOYAA IIKOJIBI H
VHHBCPCHUTCTCKAC KaMmmychl. (Oco00¢ BHHMAHHC VACACTCA KOHICHIMH MpockTa kammyca (Cesepo-
Kazaxcranckoro yausepcurera uM. M. Kosbi0aesa, OpuEHTHPOBAHHOMY HAa HHTETPALIHEO MIPUPOTHOM 1 IHUPPOBOH
CpEapl, yCTOfI‘{HBOG Pa3sBUTHC U COOTBCTCTBHC MCKAYHAPOIHBIM CTAHAAPTAM. HOI[‘{epKI/IBaeTC}I SHAYHUMOCTH
TAPMOHHUYHOTO COYCTAHUS APXUTEKTYPhL, TEXHOJOTHH W TpHPoabl B (opmmpoBaHmH KOMQPOPTHOH H
BAOXHOBJIAFOIICH CTYICHUCCKOH CPEIbI, CIOCOOCTBYIOMICH BCCCTOPOHHEMY PA3BUTHIO JIMTHOCTH.

KioueBnbie ciioBa: DCTETHUECKOE BOCIHTAHUE, OIATOyCTPOWCTBO CPEIbI, ICTCTUMHOE IPOCTPAHCTBO,
00paz0BaTEILHBIA KAMITyC, IOATOTOBKA BRICOKOKBAMM(HIMPOBAHHBIX CIICIMAMCTOB, JH3AHH 00Pa30BaTEIbHBIX
VUPESIKACHUIM.

JA3ANHHEPII JAUBIHJIAY CAITACBIH )KOKAPTY MAKCATBIHJIA OKY
OPTACBIH OCTETTEHAIPY
Munux J. T."", Illanopesa A.B.!, )Kexees JI.I1L., Kaiinipxan A.H.!
*«Manam Koszvibaee amvinoazer Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponaen, Kazaxcman
*Xam-xabap yuin asmop: dizaripova@ku.edu.kz

Angarma

Maxkanaga IMBFApPMAINBLIBIK OCJICCHII TYJFAHBI KAJBINTACTBIPYIAFBI 3CTCTHKAJBIK TOPOHCHIH pPei
KApacTHIPBLIBI, OimiM Oepy MEKCMEICPIHIACTI 3CTCTHKANBIK OPTAHBIH, ocCipece OoJamiaK TWU3aHH CaTaCHIHBIH
MaMaHJAphl VIIiH MAaHBI3ABLIBIFBI AUTHLIIAABL. Ka3ipri 3aMaHfbl CTYACHTTIK OPTAHBI YHBIMAACTHIPY MPHHIMITEPI
OKYIIBITIAPIBIH OKY-TOpOHE MPOLECIHE, MOTHBANMSCHIHA, IIBIFAPMAIIBLIBIK JAMYBIHA JKOHE KA d11-ayKAThIHA
oCep CTCTIH MAaHBI3ABL (AKTOp PETiHAC TajamaHagsl. Makamama 3CTCTHKANBIK JKOHC —(PYHKITHOHAIIABI
OMMACTHIPEITFAH OimiM OCPY KCHICTITIH OPTYPJIl CIACPAC, COHBIH IONHAC MCKTCHTCP MCH YHHBCPCHTCT
KaMIyCTapelHAA ICKe acelpy Mbicangapsr kearipinren. M. Koswibaes arsmmarer Conrycrik  Kaszakcran
VHHBEPCUTETIHIH KAMITYCHIHBIH >XO0AChlHA CpEKIIC KOHIN OexiHexl, TaOWFW OHE IM(PIBIK OPTaHbI
HHTCTPALISIAYFa OaFbITTANFAH, TYPAKTHI JAMY >KOHE XaIbIKAPAIBIK CTAHAAPTTAPFA COMKECTIK MOCEICIepiHe
TOKTaNaabl JKEKe TYIFaHbIH YKaH->KAKThI JAMYbBIHA BIKIAJ CTCTIH BIHFAHIIBI KOHE IMAOBITTAHABIPATHIH CTYJCHTTIK
OPTaHBI KYPYAA COYJICT, TSXHOIOTHS JKOHE TAOMFATTHIH YHICCIMAI YIIICCiMI MAHBI3ABLIBIFEI ATAIl O6TLICHI.

Kinr ce3aep: 3cTeTHKATBIK TOPOHS, KOPIIAFAH OPTAHBI KAKCAPTY, ICTCTHKANBIK KCHICTIK, OKY KATAIIBIFHL,
JKOFapbI OUTIKTI MAMAHAAPIBI JASAPIAY, OKY OPBIHAAPHIH sKo0anay.
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AESTHETIZATION OF THE LEARNING ENVIRONMENT
IN ORDER TO IMPROVE THE QUALITY OF TRAINING A DESIGNER
Mitsikh D.T.!", Shaporeva A.V.!, Zhekeev D.Sh.!, Kairzhan A.N.!
"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*Corresponding author: dtzaripova@ku.edu.kz

Abstract

The article examines the role of aesthetic education in the formation of a creatively active personality,
emphasizes the importance of an aesthetic environment in educational institutions, especially for future specialists
in the field of design. The principles of organizing a modern student environment are analyzed as an important
factor influencing the educational process, motivation, creative development and general well-being of students.
The paper provides examples of the implementation of aesthetically and functionally thought-out educational
spaces in various countries, including schools and university campuses. Particular attention is paid to the campus
project of the North Kazakhstan University named after M. Kozybayev, focused on the integration of the natural
and digital environment, sustainable development and compliance with international standards. The importance of
a harmonious combination of architecture, technology and nature in the formation of a comfortable and inspiring
student environment that contributes to the comprehensive development of the individual is emphasized.

Keywords: Acsthetic education, environmental improvement, aesthetic space, educational campus,
training of highly qualified specialists, design of educational institutions.

Beenenne

DCTeTUYECKOe BOCIUTAHUE — 3TO MPEkKAe Bcero (GOpMUPOBAHHE TBOPUYECKH AKTHBHOM
JUYHOCTH, CHOCOOHOW BOCIPHMHMMATh M OLEHUBATH IMPEKPaCHOE B MPHPONE, TPYAE,
OOIIECTBEHHBIX OTHOIIEHHUSIX C TMO3MLMI 3CTETHYECKOrO HAeaja, a TAaKXKe HCIBIThIBATH
noTPEeOHOCTD B 3CTETUYECKOHN NEATENIbHOCTH.

OdeHp BaXHO B HCTETHMYECKOM BOCHUTAHUU TOOUTHCS OCO3HAHMS YYAIUMHCS TOTO
¢akTa, 4TO MpPEeKpacHOe B NEHCTBUTEIBHOCTH — 3TO UCTOYHHUK NMPEKPACHOTO B MCKYCCTBE, a
3CTETUUYECKOE OTHOILIEHUE K MUPY — 3TO CTpPEeMJIEHHE K TBOPUECTBY I10 3aKOHaM KpacoTsl [1].

Bocnurtanue 3CTETHYECKOrO0 BKyCa — 3TO HEOTbEMJIEMas 4YacTb 3CTETHYECKOrO
BOCITUTAHMS, OKa3bIBarOIIasi OOJBINOE BIUSHHE HAa (POPMHUPOBAHHE BCECTOPOHHE PAa3BUTOMN
armyHoCTH [2]. Mcxons U3 BBIIIECKA3aHHOTO, OYE€BUIAHBIM CTAHOBUTCS TOT (PAKT, UTO TaKoe
BOCITUTAHME OCOOEHHO BAXXKHO Ul YEJIOBEKAa TBOPYECKOH mpodeccuu, Uil YeIOBeKa
TBOPUYECKOH crenuanbHOCTH. [IpeObiBaHMe B 3CTETHMYECKU MPUSTHOW W BIOXHOBIISIOIISH
00CTaHOBKE MOXET CTUMYJHpPOBATh TBOPYECTBO M HOBble HueH. BosnelicTBue kpacuBoi
NPUPOABI, UCKYCCTBA, APXUTEKTYphl M AM3aiiHA MOXET CTUMYJHPOBATh BOOOpakeHHE WU
MIOMOYb TBOPYECKOMY Y€JIOBEKY MBICJIUTH HECTAHJAPTHO.

TeopeTrnuyeckue 0CHOBbI U KOHLENIUH

[loHnMaHue TPUHLMIIOB JAM3aiiHA HAa WHTYUTHBHOM YypoBHE (opmupyercs
HEMOCPEICTBEHHO B Cpele KU3HENEATEIbHOCTH, BKJIIOYHAIOINEH, B NEPBYIO OYEpenb,
oOpazoBatenpHyto. OOydeHHe B MecTax, Ii€ NPUHLIMIBI AW3aiiHA AEMOHCTPHUPYIOTCS Ha
NPaKTHKE, TIO3BOJISIET CTYICHTAM HaOMIOaTh M aHAIU3UPOBATh UX MPUHLHIBI TPUMEHEHUS.
DTOT OMBIT MOKET yriIyOUTh MTOHUMAaHUE OCHOBHBIX KOHLENIMHA AM3aiHa, MOBBICUTH OOLIHIA
5CTETUYECKUN BKYC y4alllerocsi U MOAHATDH IJIAHKY [l MPOEKTHOH MBICIH, KOTOPasi, B CBOK
ouepenb, TMOBBICUT KaueCTBO IIOATOTOBKH CIIEIMANICTa-AN3aiiHepa B CTeHax y4eOHOro
3aBEICHUS.

KyneTypHBIl 1 HCTOPUYECKHI KOHTEKCT B NJAHHOW TE€ME TAKXKE UIPAET ONPENEICHHYIO
ponb. MHOrue 5CTETUYECKH HACBILIEHHBIE MPOCTPAHCTBA MPEAJIararoT IMOHUMAaHUE
KyJIbTYPHOTO M HCTOPUYECKOrO KOHTEKCTa. MHBIMU clOBamMu, 4YEIOBEKYy TBOPYECKOU
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npocheccun BaXKHO Kak NpebbiBaHMe COBPEMEHHOM, Tak M XOPOLLIEr0 KayecTBa UCTOPUYECKOIA
cpede, Hecylleld B cebe KOHUENUMIO OMpefenieHHOro BpeMeHW, MOCKO/bKY MOHUMaHMe
Ky/IbTYPHOI0 3Ha4eHNA OnpeesieHHbIX CTUMEN, MOTMBOB Y TEXHUK MOXET 060ratutb paboTy
Jyi3aliHepa 1 NOMOYb eMy CO3faBaTb MPOeKTbl, KOTOpble HAXOAAT OTK/MK Y pasHo06pasHoi
ayautopun.  PasHoobpasue cpefbl NPebblBaHWA W HAaCMOTPEHHOCTb B CBOKH  O4Yepefb
CMoco6CTBYET 3HAKOMCTBY C Pas/IMYHbIMN TOUKaMM 3PEHMS U NOAXOAAMU K AN3aiiHY.

OpraHuzaumns CTyZeHUYeCKOW Cpefbl - OfHA U3 BaKHENMLLIMX XapaKTepuUCTUK, KoTopast
HanpsMyt0 B/IMSIET He TOMIbKO Ha 06pasoBaTeflbHbI MPOLecc, HO M Ha opmMMpoBaHme
JIMYHOCTUM cTyaeHTa. CTyIeHUYeCKNIA Kamryc — 3TO He TO/IbKO MEeCTO /1 XKM3HU U y4ebbl, HO
N 4nA OOLLEHWA, pasBUTUA U peanmMsaupn CBOEro noTeHuyana. 'pamoTHO CrjiaHMpoBaHHas
cpefa CTy[eHYeCKOro ropogka - BakHOe YC/10BMe 19 CO3[aHUA KOMGOPTHBLIX YC0BUIA 41
y4ebbl, 0TAbIXa M COLUMa/IbHbIX B3aMMOAENCTBUIA. OHa HanNpsIMyto B/IMSIET Ha aKaleMUYECKYHO
YCMeBaeMoCTb, YPOBEHb MOTVBaLMM U B LIE/IOM YIOB/IETBOPEHHOCTb YKU3HBLIO CTYLEHTOB.
AKTya/nlbHOCTb  MCC/efoBaHUSE 060CHOBaHa pPacTyLUeil MOTPeOHOCTLI0 B MOAEPHM3aLMN
NH(PaCTPYKTYPbI CTYAEHYECKUX KaMITycoB, HEOO6X0AMMOW 15 ee afanTalum K COBPEMEHHbIM
TpeboBaHMAM N M3MEHEHMAM B 06pa3oBaTe/lbHON cdiepe. B CBA3M € 3TMM BO3HUKAET 33ja4a
co3gaHma aTMocepbl He TOMbKO (DYHKLUMOHANIbHOW, HO M 61aronpusTHOM 1A pasBUTUSA
TBOPYECKMX CMOCOOHOCTEN, COLMasIbHOM aKTUBHOCTY U 3[0P0BOIro 06pasa XM3HW CTYAeHTOB.

Pe3ynbTaTbl MccnefoBaHus

B KauecTBe npumepa MOXKHO PacCMOTPETb AM3aiiH MHTEPLEPOB LLUKO/bI HoBass Boposasi
ApxuTtekTopoB ZROBIM.

OCHOBHOI neen amsaiiHa NHTepbepa LLUKO/IbI 6110 co3gaHue aTmMoctepbl 3CTETUUHON U
[eMOKPaTUYHON cpefbl. SCTETUYHOW Cpefbl apXUTEKTOPbl A06WUMNCH 3a CYET LIBETOBbIX
PEeLUEHMI, YMCTbIX MPOCTPaHCTB M CBOOOAHOW M/IaHMPOBKK, a [eMOKPaTUYHOM — 3a CYeT
0OLLMX 30H OTAbIXa, KOTOPble CTUMY/IMPYIOT B3aUMOZENCTBIME AeTeld Apyr ¢ Apyrom (puc. 1).

PucyHok 1 HTepbepb! WKobl HoBas BopoBas ApxmtekTopos ZROBIM

LLIkona paccumtaHa Ha 1020 yyeHMKOB, a niowaib ee npesblwaeT 14 000 KBagpaTHbIX
MeTpOB. MpoeKT pa3paboTaH sKcrnepTamm 13 EBponbl, Poccumn v benapycun v co3gaH 4/1s Toro,
4TOObI 06Pa30BaTe/IbHbIA NPOLECC CTPOUICA 3NMEKTUBHO M JOCTaBNA YHEHUKAM MaKCUMyM
NPUATHBIX BrieYaT/IeHNIA.

Coopy»eHne COCTOUT U3 YeTbIPEX KOprycoB — O/10Ka HaydaslbHOW LUKO/bI, 6/10Ka
CpefHel LIKOMbl, agMUHUCTPATMBHOIO KOpryca U TeppuUTOpUM OOLLECTBEHHBLIX MPOCTPaHCTB
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(kyna Bouutu Kade-CcTonoBast, COPTUBHBIH 3aJl, TPEHAKEPHBIN 3aJ1, AKTOBBIH 3aJ1, TBOPUYECKHE
MaCTepCKHE).

Jns cpenHel M Ha4aJlbHOW LIKOJ OPTaHM30BaHbI pasaenbHble BXoAbl. Kaxnpli n3 HUX
o0opynoBaH 30HOH peceninH W NMPONyCKHOW cucTteMoil. I1o Bcelt TeppuUTOpUU yCTaHOBIIEHA
cucTeMa BUAEOHAOIIOACHHUS.

Jdna manbimeli o0ycTpoeHbl rapiaepoObl, KOMHATBI Ul CHA, 30HBI pPEKpeauud Hu
3aHMMAaTeNIbHbIE HayuHbIe SKCIIOHATHL. Bee kiacchl 00CTaBIeHb MEOENBIO U YKOMIUIEKTOBAHBI
HEOOXOMUMOW TEXHHUKOHW, a TakXke crheruaibHbiMU mpubdopamu. Bce napepu B Kiaccax
NPO3payvHbIe — CAENAHO 3TO JUIsl CO3IaHMUs aTMOC(hEphl TOBEPHUS K OTKPBITOCTH.

Cpenu BaXHBIX OTJIMYUN — Teppachl U dKCIUTyaTHpyeMas KpOBJIsL, Ha KOTOPYIO MOXKHO
NOTMacTb M3 YEThIPEX pa3HbIx MecT. CBOM Teppachkl, B YaCTHOCTH, MOJNy4YHJIH Kade u
O6ubmmoreka. [lmomanku Ha KpbIle BKIIOYAIOT JOPOKKH, TA30H U CKAMEHKHL.

Takxe mpoaymanel 13 30H pekpeauuu, NpuUdeM Ui Pa3HbIX JeTed — IMocTaple u
NOMJIaJIIe, aKTHBHBIX M CIOKOMHBIX. Ha kaxmom sTaske cOOpaHbl Hay4dHbIE SKCIIOHATHI,
KOTOpbIE B UTPOBOH (opMe NEMOHCTPUPYIOT 3aKOHBI (PU3MKH — OT IIPaBHJA pPhIYaray a0
pacnpoCTpaHeHusl 3BYKOBBIX BOJH U ONTHUYECKUX WIIKO3UHA. {151 pasrpy3ku npenycMOTpeHBI
«YTOJIKU TUIIMHBD). A JIJIsl HOKJIOHHUKOB My3bIKH YCTAHOBJIEHO TUAHUHO AJIS1 UTPBbI HOTAMHU.

«MpbI coOpainu Jiydiiee U3 MUPOBOTO OIBITA, YTOOBI CO3/1aTh MECTO, KOTOPOE BIOXHOBHT
AeTel moJly4aTh 3HAHUS, a yUuTeNel — AeNUThCs STUMH 3HaHusAMU. MHEppacTpykTypa nMeer
OTPOMHOE 3Ha4YeHUe I JIF0OOro JKMJIOrO KOMILIEKCa, M B KPEaTHBHOH cpene pebeHOK ¢
OobLIei BEPOSITHOCTBIO PACKPOET B ceOe TalaHThl M CIIOCOOHOCTH. MBI YBEPEHBI, YTO TaKHe
IIKOJBI — 3TO WHBECTHLMS B Hame Oyaylmee, MOTOMY YTO OHO 3aBUCHT OT TOrO, KakKoe
MOKOJIEHHE Mbl CMOKeM BOocnuTarhb. MIMeHHO nosToMy Hatua niepsas B Hosoit boposoii mkona
HasbiBaeTrcs «llIkomoit byaymero», — ormermna aupektop 'K «A-100 [eBemonmeHT»
Csernana IlleBnuk. — J{s HaC Ba)KHO MO/1aBaTh MPUMEP B CTPOUTENBCTBE HE TOJNBKO JKUJIbS,
HO U COLMANBHBIX 00BeKTOB. M MBI HaieeMcs, UTO B IpyTrue 3aCTPONIIUKN OyAyT MOAXOINUTh
K 3TOMYy NPOLECCY CO B3MJBIIOM B Oynyinee, a HE ¢ OMIAAKOH Ha mpouutoe. Mel cozmanu
3CTETUYHOE M (PYHKIMOHANIBbHOE MPOCTPAHCTBO, IIOTOMY YTO BEPHM. KpacuBas cpena
¢dopmupyeT KpacuBoro yenoseka» [3].

LenTp Menua u nuzaiina xoyutemka Canta-Monuku ot Clive Wilkinson Architects cran
nobexautenem koHKypca «JIyumee 3a 2018 rog» B kareropuu «Beiciiee odpazoBaHue»

JlenTa >xenToro uBera, NeperuIeTaoIasicss BHYTPU U CHAPY KU, CBA3BIBAET BCE KOpIyca
YHUBEpCUTETAa B enuHoe unenoe. lIporpeccusi, mo CyTH, sIBIsI€TCS KOHLEMNLUEH BCEro
3,5-akpoBoro kamimyca. «KApXUTeKTypa — 3TO MOBECTBOBAaHME, JEMOHCTPHUPYIOIEE LIUKI OT
BBICLIETO 00pa30BaHus 10 MPOGECCHOHAIBHOTO MUPay, — TOBOPHUT Y MIIKUHCOH [4].

B memsax axamemuueckoro ymoOCTBa, KJIACChl COCENCTBYIOT € NMPOM3BOACTBEHHBIMU H
pPamuOBEUIATENbHBIMA  [TOMELICHUSAMH, MOHTKHBIMH  KaOWHETaMM, KOMITBIOTEPHBIMU
KJIacCaMH, KOBOPKHHT-30HAMH, MPOCMOTPOBBIM 3aioM. CBOMUMH OTKPBHITBIMU paboduMu
NPOCTPAHCTBAMH, CMOTPOBBIMH IUIOIIAAKAMH M ayOUTOPUSMH, OOBEKT AEMOHCTPHPYET
IOOPOKENaTENbHOCTD AJIs1 CTYI€HTOB, HAYMHAOIINX MOJIy4aTh PeasbHbIH OnbIT (puc. 2, 3).

IIpennoxennsiii B Ilekune mpoekt Kammyca Baidu or ZNA  Architects —
yJIbTPACOBPEMEHHBIN, ¢ MUHMMAJIUCTUYHBIMU U TEXHOJIOTMYECKUMHU akueHTamu. OcHOBHas
ujest 5TOro Kammyca - B3aUuMOJAEHCTBHUE ¢ MPUPOAOH, YTO MO3BOJISAET CO3AATh MPOCTPAHCTBO,
BJOXHOBJIAIOIEE HA TBOPUYECKOE MBIIIJIEHHE B MHHOBALMOHHOM Kiro4e. BHemnss ornenka
(acamoB 3MaHMS BBIMOJIHEHA U3 3KOJOTHYECKH YHCTBIX MATEPUAJIOB, YTO OTpa)kaeT 3aboTy
KOMIaHUU 00 ycToiuuBOM pa3BUTHU. CHIPOEKTHPOBAHHOE TaK, YTOOBI OBITH MAaKCHMAJBHO
yIOOHBIM U JIETKOJOCTYITHBIM, Y4eOHO-MCCIEAOBATEILCKOE 3IaHUE COSOUHIET MeXay coOoM
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pas/inuHble (haKyNbTETbl U NlabopaTopumn, SIBMSSCH MPOCTPAHCTBOM, MOATATKUBAKOLLMM K

NErKOMY B3aUMOJENCTBUIO, OOLLEHUIO M 06MeHY MAesMn. BHYyTpy Kammyca MOXKHO HanTu
OTKPbITbIE 3e/1eHbIE 30HbI, MPeAHa3HaYeHHbIE /151 OTAbIXa M 3aHATUIA Ha CBEXKEM BO3AyXe (puC.

4)

PucyHoK 2. LleHTp Meana u aysaiiHa Konnemka CaHTa-MOoHUKM

PucyHoK 3. LleHTp Meama 1 amsariHa Konnemka CaHTa-MOHMKU,
apxutekTopbl Clive Wilkinson

PucyHok 4. MpoekT Kamnyca Baidu ot ZNA Architects
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[IpocTpaHCTBO Kamiyca CHPOSKTUPOBAHO TaKUM 00pa3oM, 4ToObl CHOCOOCTBOBATH
COLIMAJIbHOMY B3aUMOJEHCTBHIO CTYyIE€HTOB M CO3[aBaTh YCJIOBHUS IJISI UX JUYHOCTHOTO U
npoeCCUOHANTBHOTO pa3BUTHA. XOTs B Baidu 3HAIOT, Kak BaXKHO COONIOAATH OaNaHC MEKIY
yuebOl M OTABIXOM, KaMIyC BCETZa OCTAeTCS MECTOM [JIsl OTAbIXa U HENPHHYKASHHOTO
obmenus [5].

Opranuzanusi CTyI€HYECKOH Cpenbl - OfHA W3 BAXKHEUIINX XapaKTEPUCTUK, KOTOpas
HANpSIMyIO BJIMSET HE TOJBKO Ha OOpa3oBaTeNbHBIN MpoLecc, HO U Ha (POPMHpPOBAHHE
JUYHOCTH cTyaeHTa. CTyaeHUeCKUi KaMIyC — 3TO HE TOJIBKO MECTO IS )KM3HU U y4eObl, HO
U Ui OOIIEHMs], PAa3BUTHUS U PEANU3aLMU CBOErO MOTeHHHajka. [ paMOTHO CIUTaHMPOBAHHAsS
cpena CTyAEHYECKOrO TOPOJIKAa — BAXKHOE YCIIOBHE JJISI CO3MaHUsI KOM(OPTHBIX YCIOBHH AJIs
yueObl, OTABIXa U COLMAJBHBIX B3auMOneHCTBIH. OHa HAMIPSIMYIO BIUSET Ha aKaJeMHUECKYIO
yCIIeBAEMOCTh, YPOBEHb MOTHBALMM U B LEJIOM YIOBJIETBOPEHHOCTb JKM3HBIO CTYAECHTOB.
AKTyanbHOCTh HCCIeNOBaHMA OOOCHOBaHa pacTyiueld MoTpeOHOCTHI0 B MOAECPHHU3AMU
UHPPACTPYKTYPbI CTYACHYECKUX KaMITyCOB, HEOOXOAMMOH IS €€ aalTallui K COBPEMEHHBIM
TpeOOBaHUSM M M3MEHEHHSIM B 00pa30BaTeNbHON chepe. B cBsi3u ¢ 3TUM BO3HMKaET 3a/mava
co3maHusi atMocdepbl, He TOJNBKO (PYHKIIMOHAIBHOW, HO W ONAaronmpusTHOH Uit Pa3BHTHUS
TBOPYECKHX CIIOCOOHOCTEH, COLIMATbHON aKTHBHOCTH U 30POBOT0 00pasa KU3HHU CTYACHTOB.

CoBpeMeHHBIE CTYAEHYECKHE KaMIyChl — 3TO HE NPOCTO MecTa sl yuéObl U
NPOKUBAHUS, & MHOTO(PYHKLHMOHAJBHBIE MPOCTPAHCTBA, KOTOPHIE PAa3BUBAKOTCI C YYETOM
HUCTOPUYECKHX, APXUTEKTYPHBIX, COLMANBHBIX U TEXHOJNOrndeckux (akropos. OT mepBbIX
YHHBEPCUTETOB,  HMHTETPHPOBAHHBIX B  TOPOACKYK  Cpeay, JAO0  H30JUPOBAHHBIX
00pazoBaTeNIbHBIX KOMILIEKCOB C TOJTHOH MH(pacTpyKTypol, kak B ['apBapae nnm [lpuHcTone,
OpTraHu3aLMs KaMITyCOB Mpoluja Aoaruil myTb. CeromHsl KIIOUEBbIM CTAHOBUTCS CO3JaHHE
cpenbl, CIocOOCTBYIOIIEH HE TOJIBKO OOYUEHUI0, HO U (PU3NIECKOMY, MCHUXOJIOTHIECKOMY U
COLIMAJIbHOMY OJIarOMOJIyYHIO CTYIEHTOB.

B ueHTpe BHMMaHUSI — YAOBJIETBOpEHHE NOTPEOHOCTEH CTYNEHTOB: KOM(pOPTHOE
NPOKMBaHUE, JOCTYI K pecypcaM, BO3MOXKHOCTH AJisi OOIIEHHWS M OTAbIXa. APXHUTEKTypa
KaMIyca JOJKHA ObITh THOKOMH, SKOJIOTHYHON U aJanTHPOBAHHOH K HOBBIM 00Pa30BaTEeIbHBIM
¢dopmaram, BKIOYas OHialiH-oOydeHue. BaxHylo pomp wurpaer M - couuaibHas
UHPPACTPYKTypa — CIOPTUBHBIE 30HBI, KJIyObI, MecTa U1 B3aumMOneHCTBHs. Bcé 3To
crocoOcTByeT (POPMUPOBAHUIO 3A0POBOTO U MHKJIFO3UBHOTO CTYAEHYECKOTO COOOIIeCTBa, Iie
KaXIbI YyBCTBYET C€0s1 HaCThIO €IMHOTO MPOCTPAHCTBA.

Kpome TOro, coBpeMeHHbIe KaMIyChl BCE dHalle BHEAPSIIOT «yMHBIE» TEXHOJOIWH,
HAlpaBJIeHHbIE Ha TNOBbIIEHHe ynodcTtBa M ycroWumBoctd — oT loT-cuctem 1o
SHeprodpPeKTUBHBIX pelleHnid. MHKIIO3MBHOCTh, 3KOJOrMYECKas OTBETCTBEHHOCTb U
IOCTYITHOCTb CTAHOBSITCSI BAKHEHIIUMH OPUEHTHPAMH B MPOCKTHPOBAHUN YHUBEPCUTETCKON
cpensl Oyayiero.

Ob6cyxnenne

Cesepo-Kazaxcranckuii yHusepcurer nmeHn Manama KossibaeBa (CKY) crpemurcs
CTaTh BEIyIIUM PETHOHAIBHBIM MHOTOIIPO(HIBHBIM YHUBEpCUTETOM B KazaxcTane u ak THBHO
pa3BUBATbCA KaK HMHTEJUIEKTYAJbHBIH IIEHTP OOpa3oBaHUs, HAYKH M KYyJbTypbl. Muccus
YHHBEPCHUTETa OJDKHA 3aKJIOUaTbCsl B TOM, YTOOBI BBICTYIAaTh B KadecTBe ApaiiBepa
coLuanbHO-3KOHOMHIUecKoro pa3sutus CesepHoro Kazaxcrana. B ycinoBusx MonepHu3anum u
MexxayHaponHoro cotpyaamdectBa CKY  yke akTHMBHO COTpyAHMYAeT ¢ y4eOHbIMHU
3aBeneHmsiMu CLIIA u Kuras, uTo Takke BIMsIET Ha pa3BUTHE CTYAEHYECKOrO KaMITyCa.

B KOHTEKCTE CTpaTerMvyecKoro BUACHUS M MHCCHH, €II€ OAHOM BaXHOM 4YacCTbIO
Oynymero pa3BUTHS SIBIISIETCS CO3/IaHUE COOTBETCTBYIOINErO YHHBEPCHUTETCKOTO KaMITyca.
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Kamnyc CKY [o/mkeH He TO/bKO YAOBMETBOPATb TeKyluye 6a30Bble MOTPE6HOCTN, HO Y
COOTBETCTBOBATb MEX/AYHapPOAHbLIM CTaHAapTaM pasBUTKA Hay4HO-006pa3oBaTe/IbHbIX CBA3EN C
3apybeXkHbIMM NapTHePaMW. YUnTbIBas NMPUOPUTETHBIE Hanpas/ieHns coTpyaHnyectsa ¢ CLLIA
n Kutaem, neper/iaHMpoBKa Kamryca MOXET BK/HOYaTb B Cebs co3faHue 6/1aronpusiTHbIX
YC/I0BWIA, BHeApeHWe MPUHLMIMOB 3KO/IOMMYeCKOro AusaiiHa v YCTOMUMBOCTW, WHTErpaumio
TEXHOMIOMMIA, KOTOpble MO3BOMAT CO34aTb Kamnyc Oyayulero, rae CTYAeHTbl CMOryT
COTPYAHWYATL C MEXAYHapOoAHbIMW MapTHepamn. PEKOHCTPYKLMA Kamryca CTaHET OAHUM U3
JIOTNYECKMX LLIAroB 18 pea/sin3aumm CTo/lb aMOMUMO3HBLIX Leseid. DTOT Kammyc [AO/HKeH
COOTBETCTBOBATb MeXyHapoAHbIM CTaHZapTam B 00pa3oBaTe/lbHOM W UCC/eL0BaTe/IbCKOM
[eATeNIbHOCTW.

OpraHmsaumsi  KOM(OPTHOM  CTyAeH4YeCKOM  cpefbl  TpebyeT  MpofyMaHHOM
NH(PacTPYKTYpbl, YA0OHOW M/IaHMPOBKY, 3prOHOMUYHBLIX YUYeOHbIX MPOCTPAHCTB U BbICOKOI0
YPOBHSA Ge3onacHOCTW. Kamnyc [o/mkeH obecrieumBaTb JIerKWUiA [OCTYN KO BCEM BaXKHbIM
o0beKTam — Kopriycam, 6vbnmnoTekam, OBLLEKUTUAM, 30HaMm OTAbixa. py 3TOM BaXHbI
9KOJI0rnyecKasi yCTOMUMBOCTb, COBPEMEHHbIE TEXHOOMMN (BK/OYAs UHTEPHET Y N1aTopMbl
[/191 OHNaH-06y4eHNs), a Takke NHKIK3MBHOCTb — AOCTYMHOCTb /18 CTYAEHTOB C pasHbIMU
MoTpedHOCTAMM.

B kauecTBe npumMepa 6/1aroycTpoiicTea bblia NpeaioXkeHa An3anH-KOHLENUUA Kamryca
CKY um. M. KosblbaeBa B [NeTponas/ioBeke, rae akUeHT NoCcTaB/ieH Ha rapMOHUN C NPUPOLON.
ApxuTeKTypa Kamnyca npeacras/ieHa 30aHAMN, COeANHEHHBIMU [OPOXKKaMK, TPOMUHKaMM,
Ha13eMHbIMW 1 MELLIEXOAHbIMM Nepexofamin. IMpocTpaHCTBO Co34aeTcsA Kak ‘'3eMeHbIA peTpuT””
(opraHu3oBaHHOe BPEMSAMNPENPOBOXAEHVE B/ OT MPUBLIMHON CyeTbl C (POKYCOM Ha
BHYTPEHHEM Pa3BUTUM U OTAbIXE) C Mapkamy, [OPOXKamu, KIymbamMun 1 apXUTEKTYPOA,
coyeTaroLLenca ¢ naHawagTom. Hanprmep, MUHM-CKBEP C MECTHO (P/1I0poiA BO3/1e 5 Kopriyca,
KOTOPbI CTAHET MECTOM 151 OT/bIXa U 0OLLEHMSA. 34aHNA Kamryca OpraHU4HO BYCbIBAKOTCA
B OKPY>XatoLLyto cpefly, a 30HMpOBaHWe MpeaycMaTpuBacT Teppacbl M MPOCTpaHCTBa /1A
B3anmogencTema (puc. 5, 6).

PucyHok 5. Mprmep npoekTa 6naroycTpoiictea Kamryca CKY.
Buizyanusaums 30Hb1 B6N3M NPUCTPOiiKn YK No5
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PucyHoK 6. IMprmep npoekTa 6naroyctpoicTea Kamryca CKY. Bua Ha npucTpoiiky YK No5

Mpy 3TOM NPUPOAHBIA aKUEHT COYETAETCA C TEXHO/IOMMUYHOCTBIO: COSTHEYHbIe G6aTapeu B
ynnM4yHol mebenun, Wi-Fi-Touku, aHeproaheKT1BHbIE CUCTEMbI B 3gaHKsX. Kamnyc 3agymaH
KaK MPOCTPaHCTBO, rfe TEXHOMOrMM He3aMeTHO MOAAEPXXMBAKOT KOMMOPT, He HapyLuas
MPUPOAHOA rapMOHMK, a 00pa3oBaTe/lbHbIi MPOLECC WMHTErPUPYETCA B 3KOMIOTMYHYHO,
BLOXHOBNAOLLYIO Cpesy.

YuTeHbl [JOCTYNHOCTb A1 Ma/loOMOOWIbHBLIX  Fpynn, JIOFTMYHOE  30HMPOBaHME,
OpraHMsaums OTKPbITbIX M 3aKPbITbIX MPOCTPAHCTB, a Takke WHTerpauys naHgwafTHbIX
PELLIEHWNIA C 3MieMeHTaMM MPUPOAbI M AEKOPA, UTO AeNaeT KaMmyc He TONbKO (DyHKLMOHa/TbHbIM,
HO 1 BM3yasIbHO NMPUB/IEKATE/TbHbIM.

BonbLLoe BHUMaHVe YAeneHo CO34aHMo YCoBUiA AN yyebbl 1 0TAbIXa Ha OTKPbLITOM
Bo3ayxe. O6LUMPHbIe fepeBsiHHbIE MNATHOPMbI C MUHUMAIMCTUYHOM Mebenbio obecrevmsaroT
yao6bCcTBO A1t TPynnoBbIX M MHAMBUAYa/TbHLIX 3aHATUIA. BAonb MewexogHbIX [OpPOXEK
YCTaHOB/IEHbI CKaMENKW, a 03e/1eHEeHME C JePEBLAMM U KyCTapHMKaMM CO34aET KOMMOPTHYHO 1
TEHUCTYHO cpedy. Kamnyc opreHTVpoBaH Ha CTUMY/IMPOBaHME KOMMYHUKaLWK, CMOKOMHOMO
BPEMSANPENPOBOXKAEHUS N CHKEHWNS CTpecca y CTYLEHTOB.

BHyTpeHHVMe M BHeElWHVMe  MPOCTpPaHCTBA  Kammyca  MpogymaHbl  And
MHOIO(hyHKLMOHa/TLHOrO  UCMOJb30BaHUS.  Pa3HoobpasHble 30Hbl — OT MaBWILOHOB /1A
NEKUMIA A0 MSAFKMX YTOMKOB C Kpec/iamy-MeLLIKamy — MO3BO/ISKOT CTyAeHTaM BbIonpaTb Mexay
YEAVHEHHOW Yyu4ebolh M HeopMasibHbIM  06LLeHMeM. [pocTpaHCTBa Takke BK/IOYAKOT
CMOPTUBHbIE MIOLLAAKK, CNOCOGCTBYHOLLME aKTUBHOMY OTAbIXY U MOALEPXKAHWUIO 340POBOr0
obpaza >Xu3HW. Bce aneMeHTbl Au3aiHa MOAYEPKUBAIOT YHUKA/IbHOCTbL Kamryca U ero
COOTBETCTBME COBPEMEHHbIM 06pa3oBaTe/IbHbIM CTaHAapTaM.

Takum 06pa3oM, Kamnyc npeacTaBiseT Ccob0M FapMOHUYHYO U COBPEMEHHYHO
0bpasoBaTe/lbHYH Cpedy, COYeTatoLLy0 Yy4éby, OTAbIX M CropT. [pOeKT OpvEHTUPOBaH Ha
MOAAEPXKY UHTENIEKTYasIbHOro, TBOPYECKOr0 M COLMaIbHOr0 pasBUTUA CTYLEHTOB, Co3/aBast
KOMGPOPTHbIE YC/I0BUST /159 XKU3HW N 00yYeHNS B eJMHOM MPOCTPaHCTBe.
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3akaouenne

B pamkax ucciaenoBaHusi ObLUTH MPOAHAIU3UPOBAHBI KITIOUEBbIE aCTIEKThI, BIUSIOLINE HA
pa3BUTHE CTYAEHYECKOrO KamIyca Kak oOpa3oBaTebHOTO U COLMAJBHOrO MPOCTpPaHCTBA. B
Ka4ecTBe MpHUMepa peaiu3alid COOTBETCTBYIOINMX WAeH ObUT co3maH mpumep QparmeHTa
MPOEKTa, B KOTOPOM 0CO00€ BHUMAHUE YAEICHO CO3MaHNI0 KOM(OPTHOH, PyHKIIMOHAILHON 1
SCTETUYECKU MPUBJIEKATEIHbHON CPeIbl, CIOCOOCTBYIOMIEH HE TOJIbKO O0YYEHUIO, HO U OTABIXY,
COLIMAIbHOW AKTUBHOCTH U KYJbTYPHOMY B3aUMOJEHCTBHIO CTYIEHTOB. JLisi MOBBIIEHUS
KayecTBa MHPPACTPYKTYpPHI MpeyiaraeTcsi BHEIPEHUE 30H ISl y4eObl 1 OOINEHUs, pa3BUTHE
CIIOPTUBHBIX U PEKPEATMOHHBIX TJIOMIAAO0K, & TAKXKE UCIIOIB30BAHUE TIPUPOIHBIX PECYPCOB H
COBPEMEHHBIX TE€XHOJIOTHH. Y CTOWUMBBIE apXUTEKTYPHBIE PeIleHus, SHeProd(hHEeKTHBHOCTD,
ugpoBast UHPPACTPYKTYPa U IKOJOTUIECKUN TIOAXO PACCMATPUBAIOTCS KaK HEOOXOIUMBbIe
YCJIOBHSI 11 CO3JJaHUSI TAPMOHMYHOTO Y MHHOBALIMOHHOTO CTYAEHYECKOTO MPOCTPAHCTBA.

Kpome  ¢usuyeckoit  uHOPACTPYKTYpPhl, MPOEKT MOAYEPKHUBAET 3HAYUMOCTH
WHTEJUICKTYaJIbHOM U KYJIBbTYPHOH COCTABIISIFOIINX KamIyca. BaskHO yUUThIBaTH pa3HooOpasue
CTYIIEHYECKHX HWHTEPECOB — OT HAayKH M MCKYCCTBA [0 CIOPTa U MEXAYHAPOIHOTO
cotpyaHuuectsa. IIpocTpaHcTBa MOMKHBI ObITh THOKMMH M aJalITUBHBIMH, YTOOBI OTBEYATH
pa3auuHbIM MOTpeOHOCTAM CTyneHToB. (Oco0oe BHUMaHHE VAENSETCS HKOJIOTHYECKON
YCTOWYMBOCTH, BHEAPEHUIO «3EJICHBIX» TEXHOJNOTUH U (DOPMHUPOBAHUIO HKOJOTHUECKOH
KyJbTypbl. BHeIpeHHE MEKITyHAPOIHOTO OMBITA i OTKPBITOCTD K KYJIBTYPHOMY OOMEHY TaKXKe
CrocOOCTBYIOT CO3MIAHUIO0 JUHAMHYHOW 00Opa30oBaTEeNbHON Cpenbl, pa3BUBAIOIIEH rio0anbHOE
MBILICHUE U UHTETPALMIO B MHPOBOE aKaJEeMHYeCKOe COOOIIECTRO.
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Abstract

This article analyzes the root causes of key cybersecurity breaches in Kazakhstan from 2017 through 2025.
Focusing on the DamuMed health-data breach (2019), the Kaspikz banking outage (2020), the Zaimerkz
microfinance leak (2024), and the compilation leak of 16 million records (2025), I examine technical
vulnerabilities, human factors, legal weaknesses, and infrastructural gaps that enabled these incidents. I synthesize
findings from official reports, news accounts, and expert commentary, and compare them with international
examples such as the 2015 U.S. OPM breach, GDPR enforcement in Europe, and UK incidents (e.g. NHS and
retailer attacks). My analysis reveals common causes: poor system security (outdated software, lack of encryption
or multi-factor authentication), insider misuse or error, weak regulatory enforcement, and insufficient cyber-
education. I discuss how Kazakhstan’s rapid digitalization, while building strong legal frameworks (Cyber Shield
strategy), has outpaced investments in security and awareness. Recommendations include strengthening regulation
and enforcement (e.g. creating a data protection authority), adopting technical standards (encryption, MFA, regular
audits), establishing independent supervisory bodies, expanding cybersecurity education and training, deploying
Al-driven monitoring, enhancing organizational accountability (through fines and audits), and deepening
international cooperation under frameworks like the Budapest Convention. These measures, grounded in evidence
and aligned with best practices (NIST, ENISA, UNESCO), aim to prevent future breaches. The study’s novelty
lies in an author-developed, four-factor framework applied across domestic cases to enable structured, cross-
country comparison.
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KA3AKCTAHJIAT'BI KHBEPKAYHICI3JAIK IEH JEPEKTEP/AIH,
BY3bLUIYBIHBIH HET'I3I'Il CEBEIITEPIH TAJIJIAY (2017-2025)
Mcakos E.A.1
""Hyo-Hopx Vuusepcumeminiy Tanoon Huxcenepnix Mexme6i, Hvto-Hopx, AKILI
“Xam-xabap ywin asmop: yi2038@nyu.edu

Amnjarna

Byn wmakamaga 2017-2025 xeumgap apamsirblHAa KaszakCTaHTArel KHOCPKAYINCI3AIKTIH - HETi3Ti
OY3bIIYBIHBIH HET13T1 ceOenTepi Tangana bl 3aKbIMIATFAH MEIUIUHATIBIK ACPEKTEPAiH OY3bUIybIHA HA3ap ayaapa
oteipsir (2019), Kaspi.kz 6ankrik Kpr3mertiH y3iayi (2020), Zaimer.kz MAKPOKap KbIIIAHABIPY IbIH AFBII KETY1
(2024 x.) >xone 16 MumTHOH >ka30aHbIH (2025 K.) )KHHAKTAIYBIHBIH aFbIIT KCTY1 OCHI OKUFAJIAPIbIH OPBIH ATybIHA
ceOenm OOIFaH TEXHHUKANBIK OCANABIKTApAbL, anamMu  (akTopmapapl, KYKBIKTBIK OJCI3IIKTEpAl KOHE
HH(PPAKYPBUIBIMIBIK OJKBUIBIKTAPABI 3epTTehal. bi3 pecMu ecenTepaeH, KaHAIBIKTap PEOPTAXKIAPHIHAH JKOHE
CapanmbLIAPIEIH TYCIHIKTCMEICPIHCH aNbIHFAH HOTIKeIepai cuaTesacimMiz JKOHE omapaer 2015 sxeurmrsr AKILT
CHSIKTHI XaIIBIKAPAIBIK MbIcaIgapMeH canbicTeipambrz. OPM epesxenepin 0y3y, Eyponaxarer GDPR epexenepin
CaKTay MOoHE YIBIOPHTAHMANAFBI OKHWFajap (MbICANbL, YITTHIK JCHCAYIBIK CAKTay KbI3METI MEH Oenmex
cayzarepiepain madysuiaapsl). BisaiH TamgaybsIMbI3 KAImbl ceOCMTEPai aHBIKTAHIBI, KYHCNIIK KayilCi3miKTiH
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HAMIAPIIBFEL (CCKIPTCH OaFaapIaMalbIK jKacakTaMma, Mu(paayIbH HeMece Ko (DaKTOPIBI ay TCHTH()HKAIH THBIH
0o/MayBl), HHCAHACPICPIIH TCPIC MAHTATAHYBI HCMOCE KATCIIKTSPi, HOPMATHBTIK KYKBIKTBIK AKTLICPAIH 9JICI3
OPBIHJANYHI X9HE KMOepOImMHIH KeTkimkci3airi. biz Ka3akcTaHHBIH KapKeIHIBI DU(PIAHIBIPYBIHBIH KYIITI
KYKbIKTBHIK Oazanbl (Cyber Shield crparermscel) Kypa OTBIPHIN, KAyiNCI3AIK IEH XabapAapibIKTHI apTTHIPYFa
CAJIBIHFAH MHBCCTUIILIAPIAH KAJAW achlll TYCKCHIH TAIKbIIAHMBI3. ¥ CHIHBICTAPFA PETTEY MEH OPBIHIAYIbI
KYIIEHTY Kipeai (MbICANbl. ASPEKTEPAl KOPFAy OPTaHbIH KYPY), TEXHHKAJBIK CTAHAAPTTApAbBI CHTi3y (mmpnay,
CIM, TypaKThl TEKCEPYIICP), TOYCCI3 KaJarajiay OpraHIaphsIH Kypy, KHOepKayincizaik OoifprHma O0itiM Oepy MCH
OKBITYIbI KEHEHTY, >KACAHAbl MHTEIUICKTKE HETI3ACITCH MOHUTOPHHITI €HTI3Y, YHBIMABIK CCENTLMKTI apTTHIPY
(adipmymap MeH ayaumtTep apkeuisl) JKome Bymamemt KOHBECHIHMACHI CHAKTHI KYpPHUTHIMAAP MICHOCPiHICTI
XAITBIKAPAIBIK BIHTBIMAKTACTHIKTEL TCPEHACTY. Jlonmemaepre HCTI3ACIATCH KOHE O3BIK Taxkipmoenmepre (NIST,
ENISA, OHECKO) cotfikec kenerin Oy mapanap 0oamakTa Oy3yIbLIBIKTAPABIH AJIBIH aTyFa OaFbITTAJFAH.

Kinr cesxep: Kaszaxcran, KuOepkayinmcizmik, [depexrepmin byseimyer, Kubep Cascar, Lludpasix
WnppakypbLIBIM.
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KHUBEPBE3OITACHOCTU U YTEUEK JAHHBIX B KA3ZAXCTAHE (2017-20251IT.)
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AHHOTAHSA

B 37101 cTarbe aHATM3HPYIOTCS IEPBONIPHIMHBI KIFOUSBBIX HApYIICHUH Kndepoe3onacHocTr B Kazaxcrane
B nepuox ¢ 2017 mo 2025 rox. CocpenoTouMB BHUMAHHE HA MPEAINOIAracMOM YTEUKE MEIMIMHCKUX JAHHBIX
(2019), xommanms Kaspikz cOoit B OankoBckoii nesrempHOCcTH (2020), Zaimerkz yreuka wmupopManum o
mukpoduHancHpoBaHud (2024) m yreuka wmHpopMmammu o0 16 mmammoHax 3ammced (2025), MBI H3ydacM
TEXHHUYCCKHE YSI3BUMOCTH, YEIOBCUCCKUH (PAKTOD, IOpUAMICCKUE HEJOCTATKH W MH(PPACTPYKTYPHBIC IPOOECIIHI,
KOTOpBIC TPUBEIM K 3THM HHOWACHTAM. MpI 0000macM BBIBOABI W3 O(HIHAILHBIX OTYCTOB, HOBOCTHBIX
COOOIICHNH W KOMMCHTAPHEB SKCICPTOB W CPAaBHHBACM HX C MEXIYHAPOAHBIMH NPHUMEPAMH, TAKHMH Kak
nccneaosanne B CIIIA B 2015 romy. Hapymenme OPM, mpmmenenme GDPR B EBpomne W WHUMACHTH B
BemkoOpurannu (Hampumep, ataku Ha NHS u po3HHYHBIX MpoaBIOB). Mo¥ aHATH3 BBIABIIT OOIIHC MPHIHHBL
cnabas OC30MACHOCTH CHCTEMBI (YCTApCBINCE MPOTPAMMHOC OOCCICUCHHE, OTCYTCTBHC MIH()POBAHHUS HITH
MHOTO()AKTOPHOW ayTCHTH()HKAIMK), 3IOYHOTPEONCHHS WM OIMMOKH CO CTOPOHBI WHCAHAEpoB, crnadoe
coOMmoIeHNE HOPMATHBHBIX TPECOOBAaHMI M HEAOCTAaTOYHOE KubOepoOpazosanue. Mbl 00CyKmaeM, Kak
crpemuTenbHAs nudposu3amms KazaxcTana nmpu 0JHOBPEMEHHOM CO3JAHHH MPOYHOM IMPaBOBOH 0a3bI (CTpaTerus
KHOEP3aIIMThI) OICPEKACT HMHBECTUIMH B OC30MACHOCTh M TOBBINICHHE OCBEIOMICHHOCTH. PexomeHmanmum
BKIIFOYAOT YCHJICHHC PETYJINPOBAHUS W IPABONPHMEHEHUS (HAIIPUMED, CO3AAHUE OPTaHa IO 3alINTC TAHHBIX),
MPUHATHE TEXHUYCCKUX CTaHAapros (mmpposanme, MFA, perysipHbIC ayauThl), CO3JAHHC HE3aBHCHMBIX
HAJ30pPHBIX OPIaHOB, pacHmmpeHHe o00pa30BaHWS W NPO(PECCHOHANHHOW TOATOTOBKH B  00macTu
KHOEpOE30MACHOCTH, BHEAPCHHE MOHHTOPHHTA HA OCHOBE HWCKYCCTBCHHOTO HHTEIUICKTA, IOBBILICHHUC
OPTraHM3alOHHOW MOAOTYETHOCTH (TIOCPEACTBOM INTpad)OB W ayAWTOB) W VINYyOICHHE ME)KIYHAPOITHOTO
COTPYJHHMYCCTBA B PAMKAX TAaKWX CTPYKTYP, Kak bynamemrckas KOHBEHIMS. JTH MEpbl, OCHOBAaHHBIC HA
(paKTHUICCKUX JAHHBIX W cOTacoBaHHbIC ¢ mepenosoil mpakTukoi (NIST, ENISA, UNESCO), HanpasneHsI Ha
TPeTOTBpanICHUE Oy Iy IUX HAPYIICHHUH.

Kmouesbie cioBa: Kazaxcran, KubepbesomacHocts, Yteuka manHbIX, KmOepmonmruka, mmdposas

uH(ppacTpykTypa.

Introduction
Kazakhstan’s digital transformation in recent years has been rapid and ambitious. The
government has expanded online public services, promoted e-government, and launched
national strategies (e.g. the Cyber Shield concept) to modernize its economy [1][2]. As one
analyst notes, “ensuring cybersecurity in cyberspace during the transformation period is one of
the important issues” [1]. At the same time, high-profile cyber incidents worldwide - such as
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the 2015 U.S. Office of Personnel Management (OPM) hack (22 million records stolen due to
poor internal controls [3]) - highlight the vulnerabilities that accompany digitization. In
Kazakhstan, multiple breaches have emerged, raising concern about the security of critical data.
For example, in 2019 TSARKA (a citizen-led cyber watchdog) reported the leak of hundreds
of thousands of patient records from the Damumed healthcare system [4]; in 2020, a technical
glitch in the popular Kaspi kz banking platform caused widespread service outages [5]; in 2024,
personal data of some 2 million Zaimer.kz microfinance clients was exposed; and in mid-2025,
an archive containing outdated records of approximately 16 million Kazakh citizens surfaced
online [6]. This paper examines the root causes of these and other incidents (including leaks
reported by TSARKA in election and medical registries [4]). It explores technical failures,
human error or malfeasance, legal/institutional shortcomings, and infrastructural factors. I
compare Kazakhstan’s challenges and responses with international cases - e.g. the U.S. OPM
breach, EU’s GDPR enforcement (British Airways, Marriott) [7], UK NHS and retailer (Tesco
Bank) incidents [8] - to benchmark best practices. Finally, I offer evidence-based
recommendations (regulatory reform, standards, education, Al monitoring, accountability,
international cooperation) to prevent future breaches in Kazakhstan’s context.
Literature Review

Kazakhstan has undertaken significant legal and institutional efforts in cybersecurity. The
country’s Digital Kazakhstan agenda and Cyber Shield strategies (2017, updated 2022) aim to
secure critical infrastructure and promote digital literacy. The Astana Times observes that
Kazakhstan “leads Central Asia in cybersecurity” with a “relatively advanced institutional and
legal framework™ [2]. For example, Kazakhstan established an Information Security Committee
within the Ministry of Digital Development, signed the Council of Europe’s Budapest
Convention on Cybercrime, and enacted a Personal Data Protection Law in 2020 (amended
again in 2023) [6][9]. In the ITU’s 2024 Global Cybersecurity Index, Kazakhstan ranked Tier
2 (Advancing) with strong legal/cooperative pillars, though the report urged improvements in
organizational and technical capacity [10]. In practice, however, experts note gaps. Computer
scientist Olzhas Satiev remarks that “more than 90% of Kazakhstan’s Internet resources are
vulnerable” and cites a shortage of qualified security personnel [1]. A CEUR workshop paper
similarly found that “Kazakhstan’s major concern is a poor degree of cyber literacy,” leading
to data losses and financial harm [11]. Indeed, surveys show extremely low public awareness:
only 12% of Kazakh internet users feel well-informed about their data-rights, and 60% want to
learn more [4].

International comparisons underline these issues. In the U.S., the 2015 OPM breach was
blamed on lax practices: the agency “had no IT security staff until 2013” and lacked encryption,
system inventories, or multi-factor authentication [3]. In Europe, the GDPR has shifted the
burden to organizations - fines for British Airways (£20m) and Marriott (£18.4m) breaches
exemplify the accountability expected under modern data laws [7]. The UK experience is
instructive: a 2016 cyber-theft from Tesco Bank (£2.26m stolen from 9,000 accounts) led the
UK’s Financial Conduct Authority to fine Tesco £16.4m for “deficiencies” in card security and
fraud controls. UK officials called that attack “deeply troubling” and emphasized “the crucial
importance of technical security” in financial systems [8]. Similarly, the 2017 WannaCry
ransomware attack crippled about 80 NHS trusts (over 300,000 computers) in Britain, exposing
the vulnerability of health systems to unpatched malware. These examples illustrate that
without strong security controls, even advanced economies suffer major data incidents. For
Kazakhstan, aligning with global standards (e.g. NIST frameworks, ENISA guidance) is
crucial. ENISA notes that all EU states have adopted national cybersecurity strategies and
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mandates (via NIS2) regular updates of legal frameworks. UNESCO and others also stress
investing in cybersecurity education and public awareness. In sum, the literature shows that
strong policies must be matched by effective implementation: encryption and multi-factor
authentication (NIST advises), continuous monitoring, legal enforcement, and a culture of
security are all needed [3][8].

Methodology

I then identified root causes by coding information along technical, human, legal, and
infrastructural dimensions.

To systematize this process, I developed an author’s analytical framework that classifies
causes into four categories: technical, organizational, human, and regulatory/legal. Each case
is mapped against this scheme to ensure comparability across incidents. This framework
represents the main element of novelty in the study, as it allows both domestic and cross-country
incidents to be analyzed under a single structure.

Table 1. Analytical Framework for Categorizing Root Causes of Cybersecurity Incidents

Category Definition Examples in Kazakhstani Cases
Technical Failures of software, hardware, Outdated systems, missing
or network security encryption, lack of MFA
Organizational Weaknesses in governance, Absence of audits, poor data
processes, or corporate practices | governance, weak resilience
testing
Human Insider misuse, negligence, or Unauthorized access (Damumed),
error employee mishandling of data
Regulatory/Legal Gaps in laws, enforcement, or Small fines, no independent
oversight authority, limited investigations

Comparative analysis draws on published case studies of foreign incidents (e.g., OPM,
GDPR fines, UK breaches). All sources are cited to ensure traceability. Where possible, I relied
on reputable outlets and official releases; for local news, English-language reports (Astana
Times, Times of Central Asia) were used to ensure accurate understanding.

Limitations: This approach relies on open-source and official reports, which may omit
technical detail; some cases lack transparency (e.g., Kaspikz outage), making causal
attributions partly interpretive. The framework is qualitative and not empirically validated,
which constrains generalizability, but it ensures consistent comparison across incidents.

Results

Damumed is a centralized health-records system used by public and private clinics. In
mid-2019, TSARKA reported that “medical information of hundreds of thousands of Damumed
patients” had appeared online, marking one of the first large-scale leaks of Kazakh patient data
[12]. The Ministry of Healthcare and Damumed’s IT Center confirmed that the breach was
caused by “a person having legal authorized user access” who illicitly transmitted confidential
data [12]. Officials emphasized that no external hack had occurred, focusing instead on
prosecuting the internal violator.
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Root causes lay in weak internal safeguards:

¢ inadequate access controls;

e lack of privileged-user monitoring;

e insufficient insider-threat awareness;

¢ limited enforcement under Kazakhstan’s personal data laws.

As TSARKA noted, the incident stemmed from “a simple error - an unauthorized access
to [the] medical documents” by an insider [12]. In sum, human misuse and governance gaps
combined to expose sensitive health records.

In late October 2020, Kaspi Bank (part of the fintech Kaspi.kz) suffered a major outage.
Thousands of customers saw erroneous balances (some even showing trillions of tenges) and
could not access banking or payment services [5]. Rumors spread of a cyber-theft (“79 million
stolen”), but Kaspi emphatically denied any hack, stating that the glitch was technical and all
funds remained safe [13]. Kazakhstan’s Minister of Digital Development said the outage should
be viewed like any technical failure rather than a breach, and no official investigation was
launched absent reports of data misuse. Subsequent statements indicated the issue was fixed by
November 2020.

The root cause appears to have been a technical failure rather than malicious attack.
Experts suggested a misconfigured update or corrupted transaction ledger may have caused the
display errors. Underlying factors included:

¢ software or network bugs in critical systems;

¢ insufficient resilience and stress testing;

e lack of transparency in incident reporting.

Although no customer data was exposed, the incident created widespread panic,
highlighting vulnerabilities in public confidence and the importance of rigorous software testing
and resilience planning.

Zaimer kz, a leading microfinance institution, leaked data on approximately 2 million
clients in March 2024 [6], [14]. This included not only borrowers but also many users who
never took loans, indicating a massive collection of personal data. The leak was discovered by
KZ-CERT, which found Zaimer’s customer information “publicly available” on the internet.
The Ministry’s audit confirmed the loss of 2 million records, and Zaimer kz was fined KZT
1.846 million for violating data protection rules [15].

The exposure revealed several shortcomings:

e unencrypted and insecurely stored databases;

e poor data governance and weak corporate security practices;

e possibleillegal collection of additional customer data “on the side” as TSARKA hinted
[14];

¢ late notification to citizens; modest regulatory penalties that lacked deterrent effect
[15].

Together, these organizational and legal weaknesses explain the scale of the breach.

In June 2025, a dataset allegedly containing information on ~16.3 million Kazakh citizens
appeared on a Chinese-run website, prompting an official investigation [6]. The government
announced that no breach of state systems was found: the leaked database was largely outdated
(circa 2022) and compiled from earlier breaches and internal sources. TSARKA founder
Bekarys Kabi described it as a “compilation of previously stolen and fragmented data” merged
to appear as a new mega-leak. The Ministry’s joint inspection (Digital Development Ministry,
NSC, STS) confirmed the leak consisted of old, previously exposed records, with no live
government system compromised.
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Root causes were multifaceted:

e weak protection of earlier datasets (financial, educational, registration records);

e failure to prevent aggregation and resale of leaked data;

¢ potential misuse of official data by insiders;

e immature enforcement of data protection laws, despite 2023 amendments [6].

Socially, this case eroded public trust: Kabi noted that personal data “will always be of
interest to cybercriminals” unless preventive measures are taken.

TSARKA and news reports documented several additional breaches beyond the main four
cases. For example, in 2019 TSARKA reported leaks of 11 million votes from the Central
Election Commission and data from the Prosecutor General’s Office, none of which saw
thorough investigation [4]. Authorities often issued denials or attributed these exposures to
unnamed insiders.

These incidents highlight systemic deficiencies:

¢ lack of transparent investigations and official follow-up;
e repeated reliance on “anonymous insider” explanations;
e weak institutional accountability and oversight.
Together, these patterns suggest that beyond technical flaws, a culture of denial and
minimal enforcement undermines trust in cybersecurity governance.
To consolidate the case narratives, the author’s analytical framework introduced in
Methodology was applied to all incidents. Mapping each case across technical, organizational,
human, and regulatory/legal dimensions makes the root causes directly comparable and
highlights common systemic weaknesses.

Table 2. Classification of Major Incidents in Kazakhstan (2017-2025)

Incident | Technical Factors | Organizational | Human Factors Regulatory / Consequences
(Year) Factors Legal Factors
Damumed | Inadequate access | Lack of Insider with Weak Exposure of
(2019) controls privileged-user | legitimate enforcement of | patient data; legal
monitoring access misuse | personal data proceedings; loss
laws of trust in e-health
Kaspikz | Software failure, Lack of - No investigation, | Nationwide
(2020) insufficient testing | resilience/stress weak outage; user
testing accountability panic;
reputational risk
to fintech
Zaimer.kz | No encryption, Poor company Possible staff Small fine, weak | ~2 M records
(2024) vulnerable data protection | negligence/ regulation exposed; affected
database misuse non-borrowers;
delayed
notification
16M leak | Aggregation of old | Poor data Insider/abusive | Absence of Pan-national
(2025) leaks, no controls | hygiene across users involved | independent dataset
orgs supervisory body | compilation;
broad privacy
risk; erosion of
e-gov trust
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This structured synthesis shows that, although the immediate triggers varied across cases,
they all stem from overlapping systemic weaknesses: outdated or insecure technical systems,
insufficient organizational safeguards, recurring human factors, and underdeveloped regulatory
enforcement. By applying this framework systematically, the study provides the first structured
account of cyber breaches in Kazakhstan, addressing a gap in the existing literature that has so
far treated such cases primarily in narrative form.

Discussion

My analysis identifies common root causes across these cases:

e Technical wvulnerabilities: Outdated systems, lack of encryption, inadequate
authentication, and weak network defenses were underlying factors. For instance, Kazakhstan’s
banks and agencies often operate on legacy platforms without multi-factor authentication; the
Kaspi glitch revealed the fragility of digital banking infrastructure. These mirror U.S. findings,
where the OPM hack succeeded partly because of “failure to... use multi-factor authentication”
and absence of encryption [3]. Similarly, the UK Tesco Bank breach was blamed on
“deficiencies in design of its debit card and financial crime controls” [16]. Kazakhstan’s
security investments have lagged behind its digital rollout [2]; the 2024 GCI report also calls
for enhanced technical capabilities [10]. Regular security audits, encryption of databases, and
adoption of standards (ISO/IEC 27001, NIST SP800-53 controls) are needed.

e Human factors: Many breaches involved human error or insider actions. The
Damumed case was a classic example of an insider with legitimate access misusing data [12].
Poor cyber hygiene (weak passwords, phishing susceptibility), lack of staff training, and
absence of a security culture contribute to breaches. CEUR researchers emphasize that “poor
cyber literacy” in Kazakhstan leads directly to data losses and financial harm [11]. In the 16M
incident, insiders augmenting leaked data underscores the human element in enabling breaches.
To address this, Kazakhstan must invest in cybersecurity education at all levels. UNESCO and
ITU recommend incorporating digital and media literacy in curricula; similarly, public
awareness campaigns (as the 2020 surveys suggest) would reduce risky behavior.

e Legal and regulatory gaps: Kazakhstan’s data protection law (initially enacted 2007,
major revision in 2020, further amendments in 2023) provides a framework, but enforcement
has been weak. The fact that breaches like Damumed and election data were “without proper
solution” highlights poor rule-of-law follow-through [4]. While regulators can fine
organizations (e.g. Zaimer’s ~KZT1.8m penalty [15]), penalties remain modest and rarely deter
recurrence. In contrast, GDPR has empowered EU Data Protection Authorities to levy massive
fines (e.g. Marriott’s £18.4m) [7]. Kazakhstan has also joined the Budapest Cybercrime
Convention [9], committing to international cooperation, but domestic institutions lag. As of
2025 there is no independent Personal Data Protection Authority in Kazakhstan; such a body
could oversee compliance and investigate breaches impartially. Legislators have recognized the
need: the 2023 amendments authorized unscheduled inspections and broadened liabilities [6].
Future legal reforms should include clear breach notification rules (citizens were only notified
belatedly after Zaimer) and minimum cybersecurity standards for critical sectors.

¢ Infrastructural challenges: Kazakhstan’s telecom and IT infrastructure are highly
centralized, which creates systemic risk. For example, the state-run Internet backbone must
route through national checkpoints (there is only one main line to Europe), so a single incident
can have a wide impact. The government’s deployment of a national security certificate
(SORM) for surveillance [17] also means all traffic is potentially inspected, raising privacy
concerns and possibly creating centralized points to target. Furthermore, the choice (for
expediency) of foreign software and hardware - as one analyst notes, “the choice of Russian
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and Chinese software” and lax data regulation has been criticized [4] — can embed hidden risks
if not vetted. To strengthen infrastructure, Kazakhstan should diversify connectivity, establish
backup routes, and require supply-chain security for critical tech.

To benchmark Kazakhstan’s patterns internationally, the same criteria were applied to
well-documented cases.

Table 3. Cross-Country Comparison by Explicit Criteria

Criteria Kazakhstan USA (OPM 2015) EU (BA, Marriott) UK (NHS
(Damumed, Zaimer, WannaCry,
16M) Tesco Bank)
Attack vector Insider access; External intrusion; Phishing; unpatched | Ransomware;
legacy data lack of MFA vulns flawed card
aggregation systems
Incident response Limited MFA mandates; IT Heavy GDPR fines; | NCSC
investigation; low reforms strict DPIA/controls | coordination;
transparency mandatory
reporting
Regulatory setting Modest fines; no Weak pre-2015 Strong GDPR FCA penalties;
independent DPA oversight enforcement sector guidance
Social impact Trust erosion in e- Massive federal Corporate losses, Health service
g0V services personnel breach brand damage disruption;
public concern

This matrix shows Kazakhstan’s cause profile is typical of global breaches, while its
response/regulatory profile remains less mature than GDPR/FCA regimes explaining recurring
exposures and limited deterrence.

International comparisons yield further lessons. The U.S. OPM case led to mandates for
multi-factor authentication across federal agencies (per OPM reforms). The EU’s NIS Directive
(and new NIS2) now compel Member States to adopt and regularly update national strategies
(ENISA notes all EU countries have done so by 2017). Kazakhstan already has a Cyber Shield
strategy, but it needs periodic review and concrete benchmarks (cf. targets in the 2017 concept
[1]). The UK’s response to NHS and retailer incidents (establishing the National Cyber Security
Centre, imposing mandatory cyber-incident reporting, and real penalties) provides a model for
strengthening deterrence and assistance.

Based on these findings, I propose the following actionable recommendations:

e Regulatory Reforms: Enact a dedicated Data Protection Act with enforcement powers
and establish an independent Data Protection Authority. Expand the scope of cybersecurity laws
to mandate incident reporting and minimum security controls for all organizations handling
personal data. Increase penalties for negligence. Align Kazakhstan’s regulations with
international standards (GDPR, NIST Cybersecurity Framework) to foster trust and
compliance.

e Technical Standards and Best Practices: Require critical infrastructure and large
organizations to adopt recognised standards (e.g. ISO/IEC 27001 certification). Enforce
encryption of sensitive data at rest and in transit. Mandate multi-factor authentication and
network segmentation in high-risk systems. Promote regular independent penetration testing
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and security audits (as recommended by experts [6]). The government should publish guidelines
(through KZ-CERT) on baseline cybersecurity measures, akin to NIST/ENISA publications.

¢ Independent Supervisory Bodies: Create a centralized National Cybersecurity Agency
(if not already) or empower KZ-CERT and the Digital Development Ministry to perform
oversight. This body should coordinate threat intelligence sharing and incident response, and
supervise compliance. It could also manage a “critical sectors” registry requiring security
clearances (much like the NIS2 authority role in the EU).

e Cybersecurity Education and Literacy: Launch nationwide programs to improve cyber
hygiene. Integrate cybersecurity modules into school curricula and professional training
(drawing on UNESCO media-literacy guidelines). Offer free or subsidized courses in digital
self-protection for the public. Encourage universities to develop specialized cybersecurity
degree programs (addressing the 90% vulnerability and skills gap noted by Satiev [1]).

e Useof Al and Monitoring Tools: Invest in Al-driven tools for threat detection, network
monitoring, and anomaly detection across government networks. Deploy Security Operation
Centers (SOCs) with machine learning to identify breaches quickly. However, ensure these
tools respect privacy and do not become surveillance tools of last resort. Kazakhstan should
also implement “Bug Bounty” programs and crowdsourced vulnerability disclosure (per
Bekarys Kabi’s recommendation) [6], as many countries now do.

e Organizational Accountability: Foster a culture of accountability by requiring
companies to audit their data practices. Encourage board-level oversight of cybersecurity. Use
public-private partnerships to improve sectoral defenses (for example, banks sharing threat
information, as Kabi suggested). Learning from the Tesco Bank fine [16], regulators should
hold CEOs and CISOs accountable for gross lapses.

¢ International Cooperation: Strengthen collaboration with international bodies (UN,
Interpol, CERT-EU, etc.). Leverage Kazakhstan’s participation in the Budapest Convention to
work with other signatories on cross-border cybercrime. Join global platforms like the Global
Forum on Cyber Expertise and regional initiatives (e.g., Shanghai Cooperation Organisation’s
cybersecurity cooperation). Work with agencies like ENISA and NIST for best-practice
exchange. Joint exercises with partners can improve readiness.

Together, these measures can address the systemic vulnerabilities identified.
Kazakhstan’s own reports confirm the need for stronger organizational measures and capacity-
building [10]; the incidents of 2019-2025 underscore it. Benchmarked against international
cases, it is clear that legal frameworks alone are insufficient without enforcement and education.
For example, after the OPM hack the U.S. mandated stricter ID vetting and technical controls;
similarly, Kazakhstan should make security investment commensurate with its digital
ambitions. In policy design, Kazakhstan can draw on ENISA’s guidance that national strategies
must be living documents with clear timelines and resources. At the grassroots, boosting
citizens’ trust requires transparency: timely breach notifications and public accountability
(contrasting with the current “no solution” approach [16]).

Conclusion

The period 2017-2025 saw Kazakhstan transition rapidly into the digital age, but this has
exposed critical security gaps. The Damumed health-data leak, Kaspi.kz outage, Zaimer kz
client data exposure, and the 16-million-person compilation all share root causes: technical
laxity, human error/insider threats, and immature legal enforcement. Despite strong strategic
initiatives (Cyber Shield, GCI progress) [2], [10], implementation has lagged - digitalization
outpaced security. International experience shows that addressing these requires comprehensive
action: robust technical defenses, well-enforced laws, informed citizens, and global
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partnerships. My evidence-based recommendations - spanning regulation, standards, oversight,
education, Al, accountability, and international cooperation - aim to close the gaps revealed by
past breaches. By adopting these measures, Kazakhstan can harden its infrastructure, cultivate
cyber-savvy organizations and populace, and ultimately prevent future incidents.

This research applies an original four-factor framework, covering technical,
organizational, human, and regulatory/legal causes, to the analysis of Kazakhstan’s cyber
incidents. The framework turns case narratives into a structured synthesis that exposes systemic
weaknesses and allows direct comparison across incidents. Combined with explicit cross-
country criteria (attack vector, incident response, regulatory setting, and social impact), it
situates Kazakhstan’s experience within the wider global cybersecurity landscape. As a result,
the study delivers both actionable policy guidance for Kazakhstan and a methodological
approach that can be adapted for examining cybersecurity breaches in other emerging digital
economies.

Implications for Policymakers

The analysis highlights not only academic insights but also concrete directions for
decision-makers:

¢ Government: Establish an independent Data Protection Authority with investigative
powers; mandate timely breach notification; increase penalties to create real deterrence; ensure
national strategies (e.g., Cyber Shield) are periodically reviewed with measurable benchmarks.

¢ Businesses: Require adoption of international standards such as ISO/IEC 27001,
enforce encryption of sensitive data at rest and in transit, mandate multi-factor authentication;
conduct regular penetration testing and audits to build resilience.

e Society: Invest in nationwide cybersecurity literacy campaigns; embed digital safety
into school curricula and professional training; promote public awareness initiatives to reduce
risky online behaviors.

e International Cooperation: Deepen participation in global cyber frameworks
(Budapest Convention, ENISA exchanges, NIST collaborations); join regional and
international cyber exercises to strengthen readiness and share best practices.

These implications underline that cybersecurity is a shared responsibility across state,
corporate, and societal levels. Only through coordinated reforms and capacity-building can
Kazakhstan bridge the gap between its ambitious digital agenda and its current security
vulnerabilities.
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INTELLIGENT HANDWRITING ASSESSMENT ALGORITHM USING
THE CATMULL-ROM SPLINE
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Abstract

The article is devoted to the development and application of an algorithm for analyzing graphomotor
writing trajectories in digital educational systems using the Catmull-Rom spline. The problem of improving the
accuracy and stability of processing user input received from touch devices (stylus or finger) in the context of
digital writing learning is considered. The proposed method includes the stages of coordinate data collection,
normalization, noise filtering, and trajectory smoothing. The Catmull-Roma spline is used to ensure the continuity
of curves and preserve key motion features, which increases the accuracy of comparison with reference patterns.

The paper presents a computational algorithm that implements an automatic assessment of the quality of
letter writing based on a number of parameters: curvature, angular deviations, speed stability and the number of
strokes. The algorithm is integrated into a digital diagnostic system capable of generating detailed reports,
identifying common errors, and offering personalized tasks. The developed solution can be used in intelligent
learning platforms, biometric authentication systems, neuropsychological diagnostics and computer forensics.

The proposed approach demonstrates high adaptability to various input scenarios and provides the basis for
building more complex machine learning systems focused on recognizing, analyzing, and generating handwritten
text.

Keywords: Catmull-Rom spline, algorithmic analysis, digital diagnostics, processing of writing
trajectories, intelligent systems, mathematical modeling, educational technologies.

KPTMYJLI-POM CINIAMH KOMET'TMEH KOJI’KA3SAHBI BAFAJIAY/IBIH,
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Ilanopesa A.B.I", Konnosa O.JL.1, AlitbimoBa A.M.1, Ailitbimos JK.I'.!
*«Manam Koszvibaee amvinoacer Conmycmix Kazaxcman ynusepcumentiy KeAK,
Ilemponaen, Kazaxcman
“Xam-xabap yuiin asmop: ashaporeva@ku.edu.kz

Amnjarna

Maxkana Karmynn-PoM crimaitHeH KoJgaHa OTHIPSI, HH(PIBIK O1miM Oepy »KyHenepinae rpadoMoTOpPIIbI
JKa3y TPACKTOPHACHIH Tajgay AJTOPUTMIH 93IpacyTe >KOHC KomaHyra apHayFaH. CaHOBIK JKa3yabl OKBITY
KOHTEKCTIH/IE CEHCOPIBIK KYPBUIFbIIAPIAH (KaJaM HEMECE CAaycak) ajbIHFAH MaHaJaHyIIbl CHri3ylH OHICYdiH
JIONAITI MEH TYPAKTBUIBIFBIH APTTHIPY MACENIECi KapacThIPhLTy1a. ¥ ChIHBIIFAH 9/JiC KOOPAMHATANIBIK ACPEKTEPAi
JKHHAY, KAJbIIKA KENTIPY, MYyIbI CY3y JKOHE TPACKTOPISTIAPIABI TETIiCTeY KaaaMaaphH KamTuabl. Karmymn-Pom
CrumaliH KHCBIKTapABIH Y3AIKCI3AITiH KAMTAMACHI3 €Ty *KOHE KO3FAIBICTBIH HETI3T1 EPEKIICIIKTEPiH CaKTay YIIiH
KOJIZIAHBLIAABL, OYJT AaHBIKTAMAJIBIK YITIJIEPMEH CANBICTBIPY ASJIITIH apTTHIPAIBL.

JKympicra opinTep ChI30achIHbIH CaNachIH OipKaTap mapaMeTpiep OOHBIHINAG AaBTOMATTHI Oaraay Ibl Ky3ere
achIPATHIH €CETEY AMTOPUTMI OCPIAreH: KUCHIKTHIK, OYPBIMITHIK aybITKYIAp, *KbUITAMABIK TYPAKTBUIBIFEI )KOHE
COKKBUIAp CaHbl. ANTOPHTM EIKEH-TEIKECHI €CenTep i KATBINTACTBHIPYFA, THNTIK KATEIEPAl aHBIKTAyFa >KOHE
JKEKE TaICHIPMATIAp/Ibl YCHIHYFA KaOIICTTI CAaHIBIK JHATHOCTHKAIBIK XKyHere OIpiKTIpIreH. O3ipIeHICH MeiM
HHTCJUICKTYANABl  OKBITY  IUIaropManapbiHAa,  OMOMETPISUIBIK  ayTeHTHQHKAWs  sKyHelepiHze,
HEWPOTICHXOJIOTHSITIBIK JHATHOCTHKA/IA KIHE KOMITBIOTCPIIIK KPHMHHAIACTHKAIA KOJIJAHBIIYBI MYMKIH.

YCBHIHBUFAH TOCILI OPTYPJl CHTI3y CICHAPHMIJICPIHE >XOFapbl OcHiMIeIyal KepceTell KOHE KOJDKaz0a
MOTIHIH TaHY¥a, TAIAAYFA JKOHE TEHEpaUMsUIayFa OarbITTaIFaH Kypaesl ManmmHaIBIK OKBITY JKYHEIepiH KypyFa
HETi3 Oepeni.
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Kinr ce3aep: Catmull-Rom spline, anropurMaik Tangay, CaHIBIK THATHOCTHKA, YKA3y TPACKTOPHACHIH
OHZICY, HHTCIUICKTYAIIBI )KYHEIEP, MATEMAaTHKAJIBIK MOJCIIBICY, OLMiM Oepy TEXHOIOTHSIAPHI.

WHTEJUIEKTYAJIBHBIA AJITOPUTM OLHEHKH IIOYEPKA
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Ilanopesa A.B.1", Konnosa O.JL.1, AlitbimoBa A.M.1, Aiitbimos JK.I'.!
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesa,
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu: ashaporeva@ku.edu.kz

AHHOTAHSA

Cratss nocesmeHa pa3padoTKEe W MPUMECHEHHIO AITOPHTMA aHAIH3A TPAQOMOTOPHBIX TPACKTOPHH IMHUChMA
B IM()POBBIX 00PA30BATEIBHBIX CHCTEMAX C HCIOIb30BaHHEM CIuIaiiHa Katmymn-Poma. PaccmarpuBaercs 3agaua
TIOBBIIICHUS TOYHOCTH M YCTOHYMBOCTH OOPabOTKH MOJIB30BATEIBCKOTO BBOJA, IOJYUCHHOTO C CEHCOPHBIX
VCTPOHCTB (CTHIIYC WIIH MAaje), B KOHTEKCTE Hu(PPoBOro oOyueHUsI MHChMY. IIpennoKeHHBIH METO BKIIFOYACT
3Tamnsl cO0pa KOOPIMHATHBIX TAHHBIX, HOPMAM3AUKH, (PHIBTPAIMH IIYMOB M CTIIAKUBAHUS Tpackropui. Criaitn
Kormymn-Poma wcmons3yercs a1 OOECHEUCHHS HENPEPBIBHOCTH KPHUBBIX W COXPAHCHUS KIFOUCBBIX
0COOCHHOCTEH IBIKCHMS, UTO MOBBIIIACT TOUYHOCTh CPABHEHHIS C 3TAJIOHHBIMH MIA0IOHAMH.

B pabote mpeacTaBicH BHMHCIHTENBHBIA AITOPUTM, PEATH3YIOIINI ABTOMATHUCCKYIO OIICHKY KadecTBa
HA4YCPTAHU OYKB IO PAAY MAPaMETPOB. KPHBHU3HA, YITIOBBIC OTKJIOHCHHS, CTAOMILHOCTh CKOPOCTH M KOJIHICCTBO
ITPUXOB. AITOPHTM WHTETPHPOBAH B CHCTEMY IH(POBOH JHATHOCTUKH, CIOCOOHYIO (OpMHpPOBATH
JICTATH3APOBAHHBIC OTYETHI, BBLIBIATH THUIOBBIC OINMOKM W IPEJIArarh INEPCOHATM3HPOBAHHBIC 33JAHMS.
PazpaboTaHHOE peIICHHE MOMKET IPUMEHITHCS B HHTCIUICKTYATBHBIX OOyYarommX mIardopMax, CHCTEMax
OmoMeTpPUUECKOH ay TCHTU(HKALIY, HEHPONICHXOIOTHIECKOHN JHATHOCTUKE U KOMITBIOTCPHOI KPHMHHATHCTHKE.

[TpeanoxeHHbIH MOIX0 AEMOHCTPHPYET BBICOKYIO QJANTHBHOCTh K PA3IMYHBIM CICHAPWSIM BBOJA H
00ECTICYMBACT OCHOBY UL IIOCTPOCHHUS 00JIEeE CI0KHBIX CHCTEM MAIIMHHOTO OOYUCHUS, OPHECHTHPOBAHHBIX HA
PACTIO3HABAHKE, AHAJIN3 M TEHEPALMIO PYKOMHCHOTO TEKCTA.

Kmrouernie ciroBa: Catmull-Rom spline, anropurmuteckuii anamms, mu@posad JHATHOCTHKA, 00padoTKa
TPACKTOPUH NHChMA, WHTCIUICKTYAJbHBIC CHCTEMBI, MATEMATHYECKOC MOJCIHMPOBAHHE, OOPA30BATEIBHBIC
TEXHOJIOTHH.

Introduction

Writing analysis on a device is a promising field combining pedagogy, neurotechnology,
artificial intelligence and digital interfaces. Digitization of handwriting, digital handwriting
diagnostics and the creation of digital standards of letters is one of the urgent interdisciplinary
problems of modern education, medicine and criminology. Analyzing handwriting and writing
letters and symbols using digital tools, methods, models, and algorithms can be used to solve a
variety of tasks. For example:

— Diagnosis and development of graphomotor skills in children;

— Automatic verification of written papers;

— Neuropsychological diagnostics (early diagnosis of neurological diseases such as
Parkinson's disease, dementia, stroke; to monitor patients' condition by changing their
handwriting);

— Assessment of cognitive functions (analysis of motor coordination, reaction speed and
cognitive deviations);

— Identity authentication (biometric identification by handwriting, signatures, security
signatures on documents);

— Forensic examination (comparison of handwriting to establish forgeries or authorship
of manuscripts).
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— Digitization and translation of historical and archival documents, simplification of
archive search;

— Automation of office processes (recognition and translation of handwritten notes, forms
and questionnaires into electronic documents).

— Helping people with disabilities. Converting handwriting into text for the visually
impaired or people with motor impairments and generating "handwriting" based on text to
simulate writing.

— The use of human-machine interfaces, for example, the creation of intelligent
recognition systems (based on machine learning).

The relevance of this study is due to the fact that the development of models, methods
and algorithms for early diagnosis of graphomotor skills of preschoolers when learning to write
using digital devices will help to timely select corrective tasks, which will have a positive
impact on school preparation.

The purpose of the study is to substantiate and test the use of the Catmull-Rom spline for
letter spelling analysis in the framework of digital writing training. The article presents
algorithms for writing analysis and error analysis when learning to write, as well as
demonstrates the possibilities of their use to assess the accuracy and quality of writing letters,
identify deviations from the standard and personalize training tasks when using a digital
learning platform.

Let's consider research in the field of digitization of handwritten text and recognition of
handwritten images. In the study [1], the authors presented advances in handwriting recognition
(HTR), focusing on the digitization of historical documents such as civil registry records in
Belfort. The article [2] presents an improved handwriting recognition system that digitizes
handwritten texts using CNNS and RNNS with LSTM cells, providing an error rate of 8% in
characters and 12% in words after integrating the autocorrect function. The article [3] discusses
handwritten digit recognition using deep learning, in particular convolutional neural networks
(CNNS), with an accuracy of 99.87%. It highlights the potential of future research in the field
of handwriting recognition and symbolism, as well as the application of these systems in various
real-world scenarios. The article [4] presents an author-independent handwriting recognition
system using a pen equipped with a sensor, which allows achieving promising results in
recognizing characters on plain paper without special user training.

Much attention in the scientific literature is paid to assessing the development of
graphormotor skills of preschoolers using digital devices. The article [5] discusses a tablet-
based platform designed to quantify graphomotor skills, focused on both the speed of pen
movement and the quality of graphics output. In the article [6], the author studied the
development of handwriting and fine motor skills in preschoolers using digital devices and
analyzed the influence of handwriting on academic success.

The article [7] analyzes the graphomotor skills of young children (aged 6 years) when
writing and drawing on a tablet screen. It highlights such characteristics as writing speed and
pressure during these actions. The study involved 108 children, and it was found that those who
created both text and drawings were more common than those who only wrote. It was also noted
that the children showed lower speed and greater stress when drawing compared to writing,
which allowed them to gain an idea of their movement control skills.

The article [8] discusses an experimental study that tests an innovative tactile device
designed to analyze graphomotor performance and coordination of movements in real time. The
article [9] discusses an original approach to the diagnosis of graphomotor disorders using an
objective analysis of handwritten text on the Internet. It presents the "Graphomotor and
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Handwriting Disorders Assessment Scale" (GHDRS), which allows a detailed assessment of
children's difficulties with writing. The article [10] discusses the assessment of graphomotor
skills in preschoolers and elementary school students using graphic tablets. The article [11]
presents an analysis of graphomotor skills using graphic tablets, which focuses on a tool for the
preliminary diagnosis of dysgraphy.
Materials and methods

It was revealed that when doing tasks on the tablet, preschoolers make the same mistakes
as when doing tasks in the registration form. The most commonly used tools for solving
problems of the accuracy of writing letters and lines of various trajectories on digital devices
are:

— Polygonal approximation — dividing the trajectory into segments;

— Piecewise linear model - analysis of shapes and angles in letter elements;

— Splines (for example, Catmull-Rom) — smoothing of trajectories for shape analysis;

— Speed filtering — removing noise, identifying significant phases of movement;

In our case, the mathematical apparatus underlying the analysis of the results of drawing
a curve on a tablet screen is a polygonal chain (Piecewise linear function). The input data for
constructing the trajectory is formed from a sequence of user touch points S = {Po, P1,...,Pm},
where each point P} =(x; ,y;j) represents coordinates on the touch screen. This sequence of points
is used to form a polygonal chain (polyline) [12].

A polygonal chain L is defined as the union of straight line segments connecting
consecutive points of tangency (1):

L = UjZ5 PiPjsa. ey

Each segment P;P;44 is a linear function. Thus, the entire trajectory at this stage is a
piecewise linear function.

To improve the visual quality and eliminate the sharp angles characteristic of a polygonal
chain, smoothing based on the Catmull-Rum spline is used. The Catmull-Roma spline is a type
of cubic Hermitian spline that has the property of interpolation, that is, the constructed curve
passes through all specified control points.

To construct a segment of the Ck(t) curve of the Catmull-Roma spline between two
control points Px and Px+1 (where Py are the points of the original polygonal chain), four
consecutive control points are used: Px —1, Pk, Px +1, Px 2. The parameter t varies from O to 1.

The segment of the curve Ci(t) for t€ [0,1] can be represented in the following matrix
form (2):

Py

P
Ce() = [t2 t? t 1M Pkil (2)

Pies2

where Mcr is the Catmull-Rum basis matrix:

-13 -31
1|12 -54 -1
Mer=31"10 1 o ®)
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This shape corresponds to the standard Catmull-Roma spline with a tension parameter
t=0.5, which provides a so-called *‘centripetal” spline that copes well with possible self-
intersections and sharp angles with uneven point distribution.

For the extreme segments of the polygonal chain (initial and final), special processing is
required, for example, by duplicating the extreme points (P-i = Po u Pm+1= Pm) in order to
provide a sufficient number of control points for the formula [13].

Using the Catmull-Rom spline allows you to achieve C1- curve continuity at the junction
points of the segments (with the possible exception of the start and end points of the entire
curve), which ensures a smooth transition between segments and eliminates visual kinks. This
approach effectively combines the accuracy of the basic polygonal chain approximation with
the aesthetics of a smooth curve without the need for additional manual correction [14].

Effective line drawing analysis in teaching writing to children requires consideration of
individual motor skills, sensory input parameters, and the ability to track the dynamics of
changes. This system implements an adaptive algorithm for processing trajectories, including
the steps of determining the method of data entry, filtering and smoothing, comparing them
with reference samples, as well as saving results and building progress reports. The developed
algorithm for analyzing emails with the stages of saving and tracking progress is shown in
Fig. 1

Start

A: Sensor data (coordinates, time, pressure)

B: Input type identilicatio;

C |: Stylus data processing C2: Finger data processing
C: Preprocessing: normalization,
filtering, noise removal

D 1 Construction of a D2: Piecewise linear LW : Catmull-Rom
polygonal chain approximation construction  spline interpolation
El: Analysis of angles, E2: Detection of rhythm E3: Analysis of smoothness
segment lengths, sharp turns  and stability disturbances and trajectory continuity

F: Integrated module for handwriting quality assessment

H: Saving results to the database
E Comparative analysis with previous attempts

K: Building an individual skill development trajectory

G: Report generation and recommendations for the teacher

Figure 1 Writing analysis algorithm

Changing the input method - with a stylus or afinger - significantly affects the algorithm
for analyzing the outline of lines, especially in tasks to assess the quality of writing in children.
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These two input methods differ in sensor specifications, accuracy, pressure level, and trajectory
characteristics, which requires algorithm adaptation.

Description of the stages:

Block B determines the type of input (with a finger or a stylus) using the touch APL
Divides the data into two streams: TOOL TYPE STYLUS and TOOL TYPE FINGER.

Changing the smoothing and filtering parameters. For example, you can use more
aggressive filtering for finger input (for example, median filters or a spline with a large
smoothing parameter). To enter with a stylus, apply smoothing with a lower level that preserves
details.

A system of parameters reflecting the key characteristics of the writing process has been
developed for the quantitative and qualitative assessment of a child's graphomotor skills. These
parameters allow you to capture and interpret the features of the outline of the lines, providing
an objective diagnosis of deviations and developmental dynamics. The analysis methods are
based on mathematical representations of trajectories and consideration of time characteristics.
Table 1 shows the key parameters for analyzing a letter based on sources [15-19].

Table 1. Key parameters for letter analysis

Parameter Analysis method Characteristic of the measured
parameter
Curvature and angles of rotation | Polygonal chain Frequency and sharpness of

direction changes
Length and regularity of segments | Piecewise linear function | The stability of the writing pace

Smoothness and continuity Catmull Spline-Roma Assessment of motor
coordination, detection of tremors

Writing speed All methods (by point time) | Associated with confidence and
experience

Fluctuations and jerks Spline + velocity filtering | Indicators of motor disorders or
overwork

A comparative analysis of the characteristics of various input methods makes it possible
to increase the accuracy of interpretation of graphomotor data and adapt processing algorithms
taking into account the specifics of the device. Special attention is paid to the differences
between the stylus and the finger as the main tools for user interaction with the screen. These
differences affect both the physical and technical parameters (accuracy, sensitivity, pressure
support) and the shape features, which affects the choice of filtering, smoothing, and
interpretation methods. Table 2 shows the key differences between a stylus and a finger, which
are taken into account in the analysis process based on sources [20-23].

Table 2. Key differences between a stylus and a finger

Parameter Stylus Finger
Positioning accuracy High (up to ~0.1mm) Medium/Low (~2-4 mm)
Sensor frequency Higher (60-240 Hz) No Lower (30-60 Hz)
Pressure support Yes (for many models) No
The presence of tilt (tilt) Yes (for some models) No
Line thickness Variable (depending on pressure) | Static or severely limited
The naturalness of writing Closer to the paper Less controlled, more rounded




M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 187

When analyzing a curve drawn with a finger, the permissible deviations increase when
compared with the reference. For a stylus, a lower error is allowed, and the accuracy
requirements are higher.

Blocks C1 and C2 contain different filtering parameters (softer for the stylus, harder for
the finger); different tolerance standards and sampling rates.

Block F aggregates the results from all three approaches, forming a comprehensive
characterization of the child's handwriting, taking into account both the structure of the line and
its dynamic features.

Block H stores numeric metrics, type of analysis, timestamps, device type, and
preschooler ID.

Block I performs a comparative analysis and compares current data with previous ones
(child's profile, date, age).

Block J evaluates the level of assimilation by calculating dynamics based on key metrics
(improvement of smoothness, reduction of fluctuations, etc.).

Metrics used in J:

— average angular deformation (along a polygonal chain);

— the variance of the length of the segments (piecewise linear function);

— the average curvature and its continuity (spline);

— the smoothing coefficient of the trajectory;

— motor stability index (for fluctuations in pressure and speed).

Block K is the formation of an individual trajectory. Output of writing skill level (low,
medium, high), tasks are offered.

Block G. Generates a report on the formation of graphomotor skills in preschool children.

Results and discussion

Creating a digital reference for a letter or font is an important task in the context of
learning to write using digital devices. The importance of creating a digital benchmark is due
to the following factors:

— The lack of uniform standards in digital writing education. Most applications use
arbitrary or stylized letter shapes, which can lead to incorrect learning of the shapes and
negatively affect the child's handwriting.

— Early correction of violations. The standard allows you to record deviations from the
norm (for example, in children with impaired development of fine motor skills), which makes
it possible to connect corrective techniques in time.

— Integration with artificial intelligence. Digital benchmarks are used as a base for training
machine learning models that can recognize, interpret, and correct writing errors, as well as
generate adaptive feedback.

— Consideration of age and physiological characteristics. With digital standards adapted
to age categories, it is possible to more accurately select the level of difficulty of tasks and letter
shapes, taking into account the child's motor and cognitive abilities.

The standard letter should be not just a static image, but a sequence of reference points
and, possibly, additional information about the order and direction of the stroke.

Let's present the main steps for the formation of reference letters and their storage.

1. Graphical representation. A sequence of anchor points (x, y): This is the basic way.
Each letter (or its individual element/stroke) is set as an array of coordinates through which the
line should pass. In fact, this is a piecewise linear function, similar to the one that a child draws.

For example, for the letter "A" it can be three dots: upper, lower center, upper right. For
more complex curves, more points will be needed to adequately describe the shape.
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2. Bezier curves or splines. For smoother and more complex reference curves,
mathematical descriptions such as Bezier curves or splines can be used, for example, the same
Catmull-Rom. The control points of these curves will determine the reference.

3. Metadata of the reference. Number of strokes (elements): How many individual lines
form a letter.

— The order of strokes. In what order should the letter elements be drawn (critical for
learning the correct writing technique).

— The direction of each stroke. The start and end points of each element, indicating the
correct direction of movement.

— Key points. Particularly important points on the trajectory through which the line must
pass (for example, the points of the beginning, end, bend).

— Acceptable deviations (tolerance): You can set a "corridor" around the reference line,
within which writing is considered acceptable.

4. Ways to create benchmarks. Manual rendering by an expert, i.e. the teacher or designer
draws the perfect letter in a graphic editor, then the coordinates of the key points are exported.

Software definition: based on standard fonts and inscriptions, followed by vectorization
and selection of reference points.

An example of storing standards. Letter standards, including their coordinate
representation and metadata, must be stored in the application as JSON or XML files.

The algorithm for error analysis in writing training shown in Figure 2 provides a
comprehensive error analysis when performing graphomotor tasks by the user. The process
begins with receiving input data and ends with the formation of an assessment and feedback.

A: The beginning. This block represents the entry point to the error analysis algorithm.

B: Data from the user (points, events). At this stage, the system receives primary data
about user actions. This data includes a sequence of coordinate points (X, y) recorded when
touching the touchscreen, timestamps for each point, and the type of accompanying event (for
example, the beginning of the touch is ACTION _DOWN, movement is ACTION_MOVE, and
the end of the touch is ACTION_UP). This information forms the "raw" trail left by the user.

C: A reference for standard assignments/letters. In parallel with user input, the system
accesses its database to download a reference representation of the current task. The standard
is a digital model of perfect execution. It can be a trajectory for a simple graphic element
("Track"), the shape of an unbroken letter, or a set of strokes indicating their characteristics
(shape, order, direction) for discontinuous letters. Benchmarks are usually stored in a structured
format (for example, JSON) and contain all the necessary information for comparison.

D: Preprocessing user input.

Before the main analysis, the user's "raw" data goes through a preprocessing stage. This
may include:

— determining the type of input tool (stylus or finger, which may affect the thresholds for
analysis),

— filtering noise (for example, removing points that are too close due to shaking),

- preparing data for further segmentation and analysis.

E: The type of task. This is a key decision-making node, where the algorithm determines
the nature of the current task in order to choose the appropriate analysis path. There are three
main types of tasks:

F: A simple line/Track (for example, tracing straight, wavy lines).

G: An unbroken letter (1 stroke) (letters that are written in one continuous movement).

H: A discontinuous letter (several strokes) (letters consisting of two or more separate
elements/strokes).
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Processing for paths F (Simple Line/Track) and G (Continuous Letter):

Since both of these types of tasks usually involve a single continuous stroke on the user’s
part, their initial processing is similar.:

F1, G1 (Step 1): Processing a single custom stroke: Normalization, Smoothing. The
custom stroke is first normalized - its size and position are adjusted to the standard form so that
the comparison with the reference is invariant to the scale and place of writing. Then the
normalized stroke is smoothed, for example, using the Catmull-Rum spline, to eliminate small
vibrations and obtain a clearer representation of the intended trajectory.

F1, Gl (Step 2): Loading the reference path. The corresponding reference for a given line
or continuous letter is extracted.

F2, G2: Matching a custom stroke with a reference path. The processed custom stroke is
directly compared with the reference path. The results of this comparison (data on similarities
and differences) are transferred to the general deviation calculation unit (I).

Processing for the path H (Discontinuous letter):

This path is designed to analyze letters consisting of several separate strokes, and includes
more complex logic:

A: Start of the algorithm
B: User data (points, events)

C: Reference lor standard tasks/letters

D: Preliminary processing ot user input

G: Continuous letter : Di i i
F: simple line /Path H: Discontinuous letter (multiple
(1 stroke) strokes)
H1: Segmentation of user input strokes (based on

FI, G 1: Processing ot a single user louch/lift events)

stroke: normalization, smoothing
;er stroke: normalization,

smoothing

FI, GIl: Loading the reference path Ha: Loading the rclcrcncce discontinuous letter (list ot
reference strokes with metadata: order, direction)

F2, G2: Matching: user stroke Stroke count comparison (user vs. referen Docs

reference path Correct not
match

1: Stroke sequent 116: Pai[wise comparison
check ) of user and rclcrence
strokes
H5.2: Stroke order
violation

J: Error identification and categorization

I: Deviation calculation

K: Comprehensive evaluation and error aggregation (final score calculation)

L: Feedback results analysis

Figure 2. Error analysis algorithm
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H1: Segmentation of user input into strokes. All user input for a given letter is divided
into separate strokes. Stroke boundaries are used for events when the tool is lifted off the screen
(ACTION_UP) and then touched again (ACTION DOWN).

H2: Processing each custom stroke: Normalization, Smoothing. Each identified custom
stroke undergoes an individual normalization and smoothing procedure, similar to that
described in F1, G1 (Step 1).

H3: Loading a discontinuous letter reference. A reference is loaded, which for such letters
is a list of individual reference strokes, including metadata about their correct execution order
and, possibly, direction.

H4: Comparing the number of strokes (user and reference).

If the number of strokes drawn by the user does not match the reference one, the algorithm
proceeds according to the scheme to Block H6: Step-by-step comparison of the user's strokes
and the reference. This implies an attempt to perform an analysis based on the available data,
perhaps to identify missing or superfluous strokes, or for the best possible comparison. The
results of such a comparison are then sent to the error identification unit (J).

If the number of strokes matches, the check continues in Block HS 1: Checking the
sequence of strokes. It analyzes whether the time order of custom strokes corresponds to the
prescribed order in the reference.

If the sequence is correct ("yes"), then the analysis process proceeds to Block I:
Calculation of deviations, where a detailed comparison of each pair of matched strokes (user
and reference) will be carried out.

If the sequence is broken ("no"), this is recorded as an error in Block H5 2: The stroke
order is broken, and information about this error is transmitted directly to Block J: Error
identification and categorization.

General stages of analysis (Blocks I, J, K, L):

After the custom strokes (or stroke) are compared with the reference ones (for paths F, G,
or a successful branch H), or if the analysis has moved on to processing structural errors (from
H4/H6, HS 2), the following general steps are performed:

I. Calculation of deviations. This block quantifies the differences between the actual
spelling and the reference for the compared strokes. Metrics are calculated, such as: the average
and maximum distance from the points of the user curve to the reference line, the difference in
angles between the segments, deviations in the starting/ending points of the strokes, as well as
possibly more complex metrics of curve similarity (for example, the Frechet distance). For
multi-stroke letters, the relative position and proportions of strokes can also be analyzed here.

J: Identification and categorization of errors. Based on the calculated deviations (from
block 1) and information about structural errors (for example, an incorrect number of strokes
from H4/H6 or a violation of the order from HS 2), the algorithm identifies and classifies
specific types of errors. Examples of categories: significant distortion of the shape, going
beyond the contour, incorrect direction of movement, incorrect number or order of elements,
violation of proportions.

K: Comprehensive assessment and aggregation of errors (Calculation of ErrorCount /
Final Score). All identified errors and their severity are aggregated into a single comprehensive
assessment. This can be a numerical indicator, such as ErrorCount (the total number of errors,
as in the user's CSV file), or the percentage of accuracy (for example, calculated using the
formula P = (1 - E/n) x 100%), or a more detailed error profile. At this stage, weights can be
applied for different types of errors depending on their criticality.

L: Analysis results / Feedback. The final assessment and information about specific errors
(possibly with recommendations for their correction) are generated to provide feedback to the
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user directly in the application, as well as for saving and subsequent use in reports for parents
and teachers.

Based on the types and number of errors, the application can give the user specific hints
(for example, "Start this line a little higher", "Lead the line more smoothly", "You missed one
element").

Conclusions

The most important stage was the development of algorithms for digital processing of
user input. Each interaction with the screen was recorded as a sequence of coordinate points,
touch time, pressure parameters, and type of input device. These data were transformed into
polygonal chains describing the trajectory of movement. In order to improve the accuracy of
visual analysis and subsequent assessment of the smoothness of movement, approximation and
smoothing methods were used, in particular, interpolation using the Catmull-Rom spline. A
comparative analysis of the user trajectory with the reference template was carried out based
on an assessment of deviations in the shape, order and direction of graphic elements.
Mathematical models based on the use of piecewise linear functions were implemented, which
made it possible to formalize trajectories in the form of parametric descriptions suitable for
quantitative analysis. The developed metrics included indicators of angular deformation,
dispersion of segment lengths, curvature, and smoothing coefficient.
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MATEMATHYECKASA CUHTI'YJIAPHOCTD: KAK MOJAEJIN TIOBEJAEHUSA POA
MPEBPAIIIAIOTCS B POEBOM HHTEJLJIEKT U TO3BOJISIFOT CTPOHUTD
OBPA3OBATEJIBHYIO TPAEKTOPHUIO OBYUEHUSA
Konnosa O.JL.1, Tagxkururos A.A.l, I'puropenxo O.B.?

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaeea,
llemponasnosck, Kasaxcman
2Cubupcruii 20cyoapcmeennviii ynueepcumema 2e0cucmem u mexnonoui,
Hosocubupck, Poccus

*Aemop ons koppecnondenyuu. oksanakopnova@gmail.com

AHHOTAHSA

Crarss uccrnenyer (PeHOMEH MATEMAaTHYCCKOW CHHIYJIIPHOCTH B KOHTEKCTE POCBOTO HHTCIUICKTA M €T0
MPUMCHEHUE U1 IIOCTPOCHUS AJANTHBHBIX 00pa30BaTEIbHBIX Tpackropud. Ha mpuvepe Monmemu ABHOKEHHA
MypasbsuHOH KomoHuH (Ant Colony Optimization) ICMOHCTPHPYSTCS, KAK JIOKATBHBIC B3AHMOICHCTBHA arCHTOB
MPUBOAAT K TI00ATHHO ONTHMAIBHBIM PEIICHUSM, MPEOJ0IEBAS OIPAHWYCHHS WHAWBHIYAJIHHOTO TTOBEIACHUS.
AHanm3upyercs: aHANOTHA MEXIY HMOHUCKOM KPAaTYaHIIeTro IMyTH B MPUPOJC W BHIOOPOM IEPCOHATM3HPOBAHHOU
TPAacKTOpUH OOYUCHHS. PaccMaTpHBarOTCA TEXHOJOTHUCCKHC M JTHUYCCKHC ACTIEKTHI BHEAPCHUS POCBBIX
ANTOPUTMOB B 00PA30BATEILHBIC CHCTEMBI, a TAKXKE MEPCIICKTUBBI CO3AAHIS CAMOOPTaHU3YIOMIMXCA IIaTPopM,
CHOCOOHBIX aJANTHPOBATHECA K MOTPEOHOCTIM yyammxcs. CTaThs MOAYCPKUBACT, YTO CHHTYJLIPHOCTH B POCBBIX
CHCTEMAaxX OTKPBIBACT NMyTh K CO3JAHHMIO "YMHBIX" 0OpAa30BATEIbHBIX CPEJ, TAC TPACKTOPHU (POPMHUPYIOTCS HE
CBEpXY BHH3, a UePE3 B3AMMOACHCTBHE YUAIIMXCS, JAHHBIX M ATANTHBHBIX aJTOPHTMOB

Kimouesnie ciioBa: PoeBoil HHTEIUICKT, MATEMATHYCCKAS CHHIY JLIPHOCTD, 00pa30BaTEIbHBIC TPACKTOPHH,
HHTCIIICKTYAIBHBIC CHCTCMBI 00YUCHHS, ICPCOHATH3HPOBAHHOC 00V ICHHE.

MATEMATHKAJIBIK CUHI YJIAPJIBIK: YHIPATH MIHE3-KYJIBIK YJITLIEPI
YWIP MHTEJUIEKTIHE KAJIAN AUHAJIAABI )KOHE OKbBITYJIBIH BLJIIM BEPY
TPAEKTOPHUACBIH KYPYTA MYMKIHAIK BEPE/II
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Anjarna

Maxkanaga yiip MHTEIICKT KOHTEKCTIHACTI MAaTEMATHKANBIK CHHIYIDIPIBIK KYOBUIBICHI JKOHE OHBIH
amanTueTi OiTiM OCpy TPACKTOPHSIAPHIH KYpPY YIIIH KOJITAHBUTYHI 3epTTeiacal. KyMbIpckanap KOJOHHACHIHBIH
Ko3raieic MoaemiHiH MbicambiHaa (Ant Colony Optimization) areHTTEpiH >KEPTITKTI ©3apa dPEKETTECY1 JKeKe
MIHE3-KYJIBIK IIEKTEYJIEPIH €HCEPY apKbLIbI XKahaHABIK OHTAWNBI INCINIMICPIC Kajal OKENCTiHIH KOpCeTeml.
TaOurarTarsl €H KbICKA XKOJIbI Ta0y MEH >KCKEICHIIPLITCH OKBITY TPACKTOPHSCHIH TAHAAY apAChIHAAFBI YKCACTHIK
TangaHagsl bimM Oepy skyHeaepine Yiip anropUTMICPiH CHT13Y AiH TCXHOJIOTHSIBIK KOHC STHKATBIK ACTICKTLICPI,
COHIA-aK OKYIIBLIAPABIH KAKSTTUTIKTCPiHE OciiMae e aaThH 631H-631 YHBIMAACTHIPATHIH IIAT(HOPMAaIap Kypy
TIEPCIIEKTUBAIAPHI KAPacThIPhUIaAbl. MaKaiaaa TONTHIK JKYHEIepAeTi CHHTYILIPIIBIK TPACKTOPHSIIAP SKOFAPBIIAH
TOMCH €MeC, OKYIIbUIAPJABIH, ACPEKTEPIiH >KoHE OCHIMICNIy aNrOpPUTMICPIHIH 63apa OPEKeTTeCyi apKbLIbI
KaJbINTACATHIH "aKpUIIB" O11iM OEpy OpTanapblH KYPYFa sKOJI AalIaTHIHBIH aTal KepceTei

Kinr ce3gep yHip HHTCIDIEKT, MATEMATHKANBIK CHHIYJUIPIBIK, OimiM O€py TpPacKTOPHIAPHI,
HHTCJIICKTYAIbI OKBITY KYHEJIepl, >KEKSICHIIPLITCH.
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MATHEMATICAL SINGULARITY: HOW SWARM BEHAVIOUR MODELS
TURN INTO SWARM INTELLIGENCE AND ALLOW BUILDING EDUCATIONAL
TRAJECTORY OF LEARNING
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Abstract

The article investigates the phenomenon of mathematical singularity in the context of swarm intelligence
and its application to the construction of adaptive educational trajectories. Using the example of the ant colony
movement model (Ant Colony Optimisation), it is demonstrated how local interactions between agents lead to
globally optimal solutions, overcoming the limitations of individual behaviour. An analogy between finding the
shortest path in nature and choosing a personalised learning trajectory is analysed. The technological and ethical
aspects of introducing swarm algorithms into educational systems are discussed, as well as the prospects of creating
self-organising platforms capable of adapting to learners' needs. The article emphasises that singularity in swarm
systems opens the way to the creation of smart educational environments where trajectories are not shaped from
the top down, but through the interaction of learners, data and adaptive algorithms

Keywords: Swarm intelligence, mathematical singularity, educational trajectories, intelligent learning
systems, personalised learning.

Beenenne

CoBpeMeHHBIE BbI30BBI 00pa30BaHUs, CBA3aHHbBIE C MEpCOHaNM3anmed OoOydeHus u
pocToM 00BEMOB aHHBIX, TPEOYIOT MPUHLUITMAIBHO HOBBIX IMOIXOAOB K MPOEKTHUPOBAHUIO
yueOHbIX TpaekTopuid. OOHIM U3 MEPCIEKTUBHBIX HAPABJICHUH CTAHOBUTCS 3aMMCTBOBAHHUE
NPUHLUIOB poeBoro uHreiuiekra (Swarm Intelligence, SI) — obmactu HCKyCCTBEHHOTO
MHTEJUIEKTA, U3yYaroliel KOJJIEKTHBHOE MMOBENEHUE IEIICHTPATM30BAHHBIX CHUCTEM, TAKHX KaK
MypaBbHHbIE KOJOHUHM WJIM CTal NTHL. OJTH CHCTEMBl JEMOHCTPHPYIOT YAWBHUTEIBbHYIO
CHOCOOHOCTh K CaMOOPTaHU3aLMH, TI7e MPOCThbIE JIOKAJbHBIE B3AaUMOACHCTBUSI Ar€HTOB
NPUBOIAT K INIOOATBHO ONTHMAJBHBIM perieHusM. KiltoueBbIM MOMEHTOM B 3TOM IpOLIecCe
SABIISIETCS MaTeMaTH4YecKasi CHHIYJSIPHOCTb — KpPUTHYECKas TOUYKa, B KOTOPOH cHcTemMa
NPEOIONIEBAET Xa0C WHANBHAYAJIBHBIX NEHCTBHIA U MEPEXOAUT B YIOPSIIOUEHHOE COCTOSHHE,
oOperast  cBOHCTBa  KOJUIGKTHBHOrO  pa3syma. HecMoTps ~Ha  JOCTIDKEHHS B
NEePCOHAJIM3UPOBAHHOM OOYYE€HHH, COBPEMEHHbIE O0pa3oBaTeNbHBIE CHCTEMBI YacTO
UCTIBITBIBAIOT TPYJHOCTH C TUHAMHYECKOH afanTtanieidl K MHANBUAYAJbHBIM MOTPEOHOCTIM
yUAIIUXCSl M UCIOJNBb30BAaHMEM KOJUIEKTHBHOTO ONbITA OOy4YeHHs, 4YTO MNPHUBOAUT K
HEONTHMAaJIbHBIM 00pa3oBaTeNbHBIM TpaekTopusiM. JlanHas padoTa MOCBSIIEHA PEIIEHHIO
npoOJIeMbl CO3/IaHUSI BBICOKOAIANTHBHBIX M CAMOOPTaHU3YIOIIUXCS 00Pa30BaTEeNbHBIX CPex
MyTEM TPEAJIOKEHHsT HOBOH KOHLIEMIIK, OCHOBAHHON HAa MaTeMaTHUECKOW CHHTYJISIPHOCTH U
NPUHLHIAX POSBOTO HHTEIJIEKTA.

Ha mnpumepe anroputma mypaBbuHOi konoHmn (ACQO) MOXHO HaOMOmaTh, Kak
CHHTYJSIDHOCTb TPOSIBIISIETCS B PE3KOM HW3MEHEHHMH TIIOBEICHUS] CHUCTEMbI. ClIydaiHbIe
ONMy>KnaHusi OTAENbHBIX MYpPaBbeB TPAHCHOPMHUPYIOTCS B BBIOOP KpaTJadIIero MyTH
Onarogapst HaKOIUTEHUIO (PePOMOHOB. ITOT (PEHOMEH, OCHOBAHHBIN HA HETMHEHHOW AMHAMUKE
U TIOJIOKUTEIBHOH OOpaTHOW CBs3M, CTAHOBUTCS Meradopoill mnsi 00pa3oBaTEeNbHBIX
nporeccoB. Ecinu paccMaTpuBaTh yHaIMXCsl KAK «areHTOBY, a UX yueOHble MPEANOYTEeHUs U
ycrexu — Kak «(pEepOMOHBI», BO3HHKAET BO3MOXKHOCTb MOJEIMPOBAHUS aNaNTHBHBIX
TpaeKkTopuil 0Oy4eHus, rIe HHANBUAYAIbHBIH BHIOOP YCHIIUBAETCS KOJUIEKTUBHBIM OITBITOM.
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Llenb maHHOM CTATHH — UCCIIENOBATh, KaK MPHHLIUITEI MATEMATHYECKOH CUHTYJIIPHOCTH U
POEBOr0 MHTEJUIEKTa MOTYT OBITh MPHUMEHEHBI ISl TOCTPOSHUsT 0OPa30BATENbHBIX CHUCTEM
HOBOTO TUNA. MBI MOKaXXeM, 4TO MEPEeXOA OT XAaOTHYHOTO IMOUCKA K CTPYKTYPHPOBAHHOMY
o0y4yeHHMI0 aHajormueH (pa3oBOMY IMEPEXOAy B TMPHUPONHBIX POEBBIX CHCTEMaX, a TaKKe
NPEJIOKUM MOAEIb TUHAMHYECKOH HACTPOUKH Y4eOHBIX MapLIPyTOB HA OCHOBE AJITOPUTMOB
ACQO. Takoli moaxon He TOJBKO MOBbIMIAeT 3(GEeKTUBHOCTh OOYUEHHSI, HO U CO3/1a€T OCHOBY
IUIE  CAaMOOPTAHU3YIOIMUXCA 00pa30BaTENbHBIX SKOCHUCTEM, TA€ KaKOBIH YYaCTHUK
OJHOBPEMEHHO BIIMSIET HA CUCTEMY M Al TUPYETCs K Hell.

I'mmoTesa: Momenu poeBOro MHTEIJIEKTa, OCHOBAaHHbBIE HA MPUHIIUIIE MAaTEeMaTHUECKOM
CHHTYJSIPHOCTH, MOTYT ObITh 3((EKTUBHO aanTUPOBAaHbBl Ui  MPOSKTHPOBAHMUS
NePCOHAIM3UPOBAHHBIX  00pa30BaTENbHBIX TpaeKkTopuil, obecreunBasi Ooyiee BBICOKYIO
alanTHUBHOCTD U 3P PEeKTHBHOCTh OOYUEHUS 110 CPABHEHUIO € TPATULIMOHHBIMU TTOAXOJAMH.

PoeBoii mHTEeNNIEKT mpeacTaBiseT coOOH HAMpaBIeHUE WCKYCCTBEHHOTO WHTEIUIEKTA,
U3y4amlnee KOJUIEKTUBHOE TMOBENCHHE MACLEHTPAIU30BAHHBIX W CaMOOPTaHH3YIOLIMXCS
CHCTEM, COCTOSIIIUX U3 MHOXKECTBA MPOCTBIX areHToB. B mocnenHue rogsl HabIr0MaeTCst pocT
UHTEepeca K MPUMEHEHHIO aJrOPUTMOB POEBOrO HMHTEJUIEKTAa B 0Opa3oBaTenbHOH cdepe,
0COOEHHO B KOHTEKCTE IOCTPOCHHUS HHIUBUAYAJIbHBIX O0pa30BATEIbHBIX TPACKTOPHHA U
aHanm3a oOpa3oBaTebHBIX HaHHBIX. B 00pa3oBaTeNbHBIX TPAEKTOPHSIX MOXKHO HMPUMEHHUTH
HECKOJIBKO KOHKPETHBIX METOJIOB POEBOT0 MHTEJUIEKTA, KOTOPBIE MO3BOJISIOT PellaTh 3aauu
nepcoHuduKanuy oO0y4eHus U aHaJn3a JaHHbIX. PaccMOTpUM HauOoee MoAX OASIIINE U3 HUX:

Mypasvunwiii aneopumm. ITOT METOA OCHOBAH Ha MOZIEIIMPOBAHNH MTOBEEHUS MyPaBbEB
IPU TIOUCKE KpaTYalIIero MmyTH MeXKIy HUCTOYHHKOM IMHUINHM M THE3IOM C HCIOJb30BAHHEM
(bepoMOHHBIX cienoB. B KOHTekcTe 00pa3oBaHUS MypPaBBHUHBIA aJTOPUTM MOXKET OBITh
HCTIOJIb30BaH IS IIOCTPOEHUS ONITUMANIbHOM 00pa3oBaTeIbHON TPaeKTOPUH, Tae «(HepOMOHBDY
npeacTaBisitoT OO0 aHHbIe 00 ycnexax WM MpeAnodYTeHusax ydamuxcs. Hanpumep, Boidop
Kypca WJIA TEMbl MOXET 3aBUCETh OT «CJIEIOBY, OCTABJIEHHBIX YCIEIIHBIMH CTYIEHTAMH, YTO
MO3BOJISIET HOBBIM YUAIMMCS IBUTaThCs IO HanOosee 3pPEeKTUBHOMY ITyTH

Memoo pos uvacmuy (Particle Swarm Optimization, PSO). Meron post 4aCTULl UMHUTHPYET
KOJIJIEKTMBHOE TOBEICHHE YaCTHI, KOTOPbIE MEePEMEIIA0TC B MHOTOMEPHOM IPOCTPAHCTBE
noucka pemeHuii. B o0pa3oBaHUM 3TOT METON MOXET OBITh IOJIE3€H ISl CO3/MaHUs
MEPCOHANM3UPOBAHHBIX yUEeOHBIX TUIAHOB. Kakmas '"dacThma" MPEeACTaBIseT BO3MOXKHYIO
TPaeKTOpHIO OOydeHus, a rI00aTbHBIN U JIOKAJIbHBIN ONTHMYMBbI TIOMOTAIOT HAHTH Hanbojee
MOJXOSAIIHMH MyTh JIJIs1 KOHKPETHOTO CTYAEHTa

[uenuneiii aneopumm. DTOT aNTOPUTM MOJENHPYET MOBEACHHE MUE]T NPU TIOHCKE
HCTOYHUKOB HekTapa. B oOpa3oBaTeIbHOM KOHTEKCTE OH MOXKET MPUMEHSTHCS Ul aHAJIN3a
OompmMx OOBEMOB [MAHHBIX O TMPENNOYTEHMSIX M YCIeXax YYalluxcs, YTOOBI
uneHTHGUUMpOoBaTh Hambonee 3(ddexTuBHBIE CcTpaTernun oOydeHus. Hampumep, "muensi-
pa3BemqUNKHU" MOTYT HCCIIEOBATh Pa3In4HbIe 00pa3oBaTesbHBIC pecypcehl, a "paboune muens!"
— aHATU3UPOBATh UX MOJIE3HOCTD JJISl TPYIIIBI CTYIEHTOB.

Aneopummsr  UCKYCCMBEHHOI UMMYHHOU CUCMeMbl. DTH alrOPUTMbl BIOXHOBJICHBI
OMONIOTMYECKUMH WMMYHHBIMH CHCTEMaMH M MOTYT HCIIOJNb30BaThCS [JIsI aJalnTHBHOTO
pearnpoBaHUs HA I3MEHEHHUs B 00pa3oBaTeNbHON cpene. Hanprumep, OHM MOMOTAIOT BBISIBIIATD
cnabple MecTa B OOY4YEHHUH U TpensiaraTb KOPPEKTHPYIOIIHE MEpbl, aHAJOTHYHO TOMY, Kak
UMMYyHHast cucteMa 00peTcsi ¢ HHPEKLIUSIMH.

Deonoyuonnsie aneopummsl. DBOJIOLMOHHBIE METOMABI, TAKHE KaK T€HETHYECKHE
ANTOPUTMBI, TAKXKE MOTYT OBITh IPUMEHEHBI JIJIsI ONTUMHU3ALNH 00Pa30BaTENIbHBIX TPACKTOPHIHA.
OHHM MOZENMMPYIOT €CTECTBEHHBIN OTOOpP M MCIOJB3YIOT MEXaHU3Mbl MyTaLlMU M KPOCCOBEPA
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IUI TIOMCKAa JydmuxX pemeHuid. B oOpa3oBaHMu 3TO MOXKeT OBITH HCIIONB30BAHO IS
(bopMHUpPOBaHUS TPYIII CTYJEHTOB C YY€TOM UX CHJIbHBIX CTOPOH WJIM COBMECTHMOCTH.

Cmoxacmuyeckue sepucmuyeckue memoost. K TakuM METogaM OTHOCSTCS aJrOPUTMBI,
OCHOBAHHbBIE Ha CIyYaiHBIX MPOLIECCaX, HAPUMED, ITOPUTM UMUTAIUHU OoTkura. OHU MOTYT
OBITH TIOJIE3HBI JJII MOMCKA KOMIIPOMHCCHBIX PEIICHHH B YCJIOBUSIX HEONPENEICHHOCTH,
Harpumep, npu GOPMUPOBAHIH THOPUIHBIX 00Pa30BATENbHBIX IPOrPAMM

[IpyMeHeHNe METONOB pOEBOr0 HHTEUIEKTA B O0pPa3OBaTENbHBIX TPACKTOPUSX
MO3BOJISIET CO3/1aBaTh JUHAMUYECKUE, alalITHBHBIE CHCTEMBI O0yUEHHsI, KOTOPBIE YUUTHIBAIOT
KaK WHIUBHAYaJIbHbIE OCOOCHHOCTH YUAIIMXCS, TAK U KOJUIEKTUBHBIC TPEH IbI

MaTepuajbl 1 METOABI HCCJIETOBAHUSA

MaremaTiieckasi CHHTYJSIPHOCTD B KOHTEKCTE CIIOJKHBIX CHCTEM OIPEHeNseTcs] Kak
TOYKa WM O0JIaCTh, B KOTOPBIX TPATUIMOHHBIE AHAINTHYECKUE METOIbl U CTaHAAPTHBIC
MaTeMaTHYECKHEe MOJENU TMepPEeCcTalOT OBITh NMPUMEHUMBIMH WJIM JAIOT HEONPENETIEHHBIE,
pacxozsmuecs pe3ynbTarsl. B 3T0i TOUKe HaOMr0MaeTCs HapyLIeHHE TTIaIKOCTH ONTUCHIBAEMBIX
(GYHKUMH WM pa3pbiB MX MPOM3BOIHBIX, YTO YaCTO CBUAETEIBLCTBYET O (PyHIAMEHTAJIHHOM
W3MEHEHUH TUHAMHKH CUCTeMBl. B KJIaCCMYECKOM MOHMMAaHHHU, CHHTYJISIPHOCTBIO Ha3bIBAIOT
TOYKY, B KOTOPOH (YHKIMS TepseT CBOM OOBIUHBIE CBOICTBA, HANpPUMEpP, CTAHOBUTCS
HEOrpaHU4YeHHOU win He nuddepeHunpyemMoil. AHAJTOTHYHBIM 00pa3OM, B MOJEJISX CJIOKHBIX
CHCTEM BO3HUKAIOT COCTOSHHSI, TA€ CTaHJAPTHBIE AHAIUTHYECKHE METOIbl HE IO3BOJISIOT
MOJIYYUTh KOPPEKTHOE ONMCAHUE TTOBEIEHHS] CUCTEMBL.

B amHamMuueckux cucTeMax CHHTYJSIPHOCTb MOXKET HHTEPIPETHPOBATHCS —Kak
KpUTHYECKass TO4YKa (MJM TOYKa Oudypkanum), NP IOCTHKEHUH KOTOPOH CHUCTEMa
UCTIBITHIBAET KAUECTBEHHBIE H3MEHEHHS B CBOCH TUHAMHUKE. JTO MOXKET MPOSBISTHCS B BHIE
PE3KOro nepexoaa OT OAHOTO PeKUMa IMOBEICHUS K IPYroMy, HalTpUMep, PU BO3SHUKHOBEHUH
XAOTUYECKOW TUHAMUKHU HITH H3MEHEHUH YCTONYNBOCTH PABHOBECHSI.

CoXHBIE CHUCTEMBI HaCTO MOJIEIUPYIOTCS C UCIIOJIb30BAHIEM HEIMHEHHBIX YPABHEHHIH,
KOTOpbIE MOTYT HMETh CHHIYJSIPHBIE peIeHus. B Takux ciy4asx CHHIYJSIPHOCTH
CHUTHAJIM3UPYIOT O TPENeTbHOM COCTOSHHUH, 32 TMpefeijaMu KOTOPOTrO HMCXOAHAs MOZEIb
yTpPaunBaeT aICKBATHOCTb OMUCAHMSL, TPeOys MPUMEHEHHS aTbTEPHATHBHBIX NMOXOI0B, TAKHUX
KaK PeryJsipu3alis WM UCIOJb30BAHNE YUCIEHHBIX METOOB.

[IpyMeHeHNe KOHLENUN MaTeMaTH4YeCKOH CHHIYJSIPHOCTH B 00Opa3oBaTesbHBIX
CHCTEMAax MPENCTaBIsAeT COOONW MHTEPECHBIH MEXTUCHHMIUITMHAPHBIA MOAXOM, MO3BOJISIFOIINN
aHAJIM3UPOBATh U MPOTHO3UPOBATh KPUTHUECKHE N3MEHEHHs B TUHAMUKE 00pPa30BaTEIbHOTO
nporecca. JlaHHBIA MOIXOI OCHOBBIBAETCS HAa UAESAX, 3aMMCTBOBAHHBIX M3 TEOPHH CJIOXKHBIX
CHCTEM W HEJMHEWHOW MUHAMHKH, TIe CHHTYJSIPHOCTb BBICTYIAET KaK WHAMKATOP PE3KOro
Ka4eCTBEHHOT'O MEePEX0/Ia CUCTEMBI.

2.1. KonuenrtyanbHasi ocHoBa: MaTemMaTH4ecKasi CHHIYJISIPHOCTh B 00pa3oBaHUH

[TonsiTe MaTeMaTUYECKOH CHUHTYJIAPHOCTH TPAAUIMOHHO OTHOCHUTCA K TOYKaM, THAE
MareMaTHueckasi GyHKIHs BeneT cedst HeOObIUHO — HAIIPUMED, CTPEMUTCSI K OECKOHEYHOCTH,
TEpsieT TIAAKOCTh WJIM E€IMHCTBEHHOCTh peLIeHHs. B (Qu3nke M TEXHHUYECKHMX HayKax
CHHTYJISIPHOCTH YacTO aCCOLMUPYIOTCS C KPUTHYECKUMH TOUYKaMH, (Pa30BBIMU MEpPEXOonaMu
WJIM MOMEHTaMH PE3KHX, KAUeCTBEHHBIX N3MeHeHnH B cucteme [ 1]. [I[puMeHnTeNnbHO K pOeBhIM
CHCTEMaM, CHHTYJSIPHOCTb MOXET IpPOSBISITBCA KaK TOPOr, MOCIE€ KOTOPOTO JIOKAJIbHBIE
B3aUMOJICIICTBYSI ar€HTOB MPUBOIAT K CIIOHTAHHOMY BO3HHKHOBEHHIO CJIOXKHOTO, III00ATBHO
YIOPSOUYEHHOTO TMOBENEHHs, HENPEICKa3yeMOro Ha OCHOBE aHajiM3a OTHENbHBIX
KoMIoHeHTOB [2, 10]. DTo o0O3Hauaer, 4YTO MpPU OOCTUXKEHUH ONPENENEHHBbIX YCIOBHUH
(KpUTHYECKON Macchl areHTOB, WHTEHCHBHOCTH B3aMMOJEHCTBHSL, KadecTBa WH(OPMALIIH)
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cCUCTeMa IpeTepIieBaeT KaueCTBEHHBbIH CKAauOK, NMEepexofsd OT XaOTHYECKOro COCTOSHUS K
OpPraHU30BaHHOMY U L€JIEHAIIPaBIEHHOMY MOBEIEHHUIO.

B o0pa3oBarenbHOM KOHTEKCTE MbI IpenjiaraéM pacCMaTpPHUBATh MAaTEMAaTHUECKYHO
CHHTYJISIPHOCTh KaK aHAJIOTWYHbIE KPUTHUYECKHE TOUKH WM (Pa30BbIC MEPEXOAbl B MPOLECCe
oOy4eHHss W Pa3BUTHS WHAMBHIA WINM TPYNIblL OTH "00pa3oBaTeNbHbIE CHHIYJSIPHOCTH"
MPOSIBJISIFOTCS. KAK MOMEHTBI, KOT/1a!

Peskoe uzmeHeHue ypoBHS ycBOoeHUs Marepuana: CTyIOEeHT, CTOJKHYBIIHCh C HOBOH
KOHIICTILIEH, MOKET UCIIBITBIBATD 3aTPYAHEHUS, HO TTOCJIE MOMYYSHHUsI KPUTHUECKOro o0beMa
UHPOPMALIMK WM O3apEHHs], NPOHCXOANT PE3KUHl CKA4OK B IOHMMAHUU M YCBOCHHHU
MaTepuaia. TO TOUKa, I7ie KOJINYECTBEHHOE HAaKOIJIeHNe 3HaHUH MepexXOoaAUT B KaUeCTBEHHbIN
NPOPBIB B MOHUMAHHH.

Touku Oudypkaumu B TpaekTopuu oOy4deHUs: MOMEHTHI, KOTrJa CTYASHT NPUHUMAET
KJIFOUEBbIE PEIICHUs, KapAWHAJIbHO MEHsoIue ero obpas3oBarenbHblii nyTh. Hampumep,
BBIOOP CIIELIMATN3ALNH, TIEPEXO Ha APYToil (haKyIbTeT, pelieHHe OCBOUTh HOBBIN HABBIK, YTO
MPUBOIUT K (POPMHUPOBAHUIO COBEPIIEHHO HHOM, paHee He CYIIeCTBOBABILEH TPACKTOPHH.

MoMeHTBI nepexona K HOBOMY YPOBHIO 3HAHMH WJIM KOMIIETEHLUI: DTO MOXKET ObITh
Nepexon OT MACCUBHOTO BOCHPUATHS K aKTUBHOMY NPUMEHEHHUIO 3HAHUH, (POpMHpPOBaHUE
HOBBIX CBSI3€H MEXXIY pPaHee pa3pO3HEHHBIMH KOHLEILUSMH, WIN JOCTIDKEHHE YPOBHSI, KO
CTYIEHT CHOCOOEH CaMOCTOSITENIbHO T€HEpUPOBATh HOBbIE HMIEH. Takue MOMEHTBI 4acTo
COTPOBOXKAAIOTCS] U3MEHEHHEM MTOBEACHUs U MOTHBALIMH.

KonnextusHoe oOy4uenne u popmuposanue "obmero 3Hanus": B rpynmoBoM oOyueHHH
CHHTYJSIPHOCTD MOJKET HaOJIONAThCs, KOT/la WHAMBHAYAJbHBIE 3HAHUA M B3aUMOACHCTBUS
MEKAY YHAIIUMHUCS MIPUBOIAT K SMEPIIKEHTHOMY (POPMHUPOBAHHIO KOJUIEKTUBHOTO TIOHMMAaHUS
WA "KOJUIEKTUBHOTO MHTEJJIEKTa", KOTOpBIM MpPEeBOCXOAUT CyMMY 3HAHMHM OTHENbHBIX
YYaCTHHUKOB.

[IpMeHeHNe pOEBOro WHTEIUIEKTA Ui MPOCKTUPOBAHHS TPAEKTOPHH OOYCIIOBIEHO
UMEHHO CIOCOOHOCTBIO 3((eKTHBHO paboTaTh ¢ TAKHUMH "CHHTYJISIPHBIMH" COCTOSHUSMU W
nepexonaMu. TpagMLMOHHBIE amaNTHBHBIE CHCTEMBI 4acTo padoOTalOT Ha OCHOBE
NPEONpPECICHHBIX MPAaBUI W JIMHEHHBIX MOZENel, 4To aenaer ux HeIPPEKTUBHBIMH B
YCIOBHSIX HEMHEHMHOCTH W HENpPeNCKa3yeMOCTH "CHHIYJSIPHBIX' MOMEHTOB B OOyUEHHH.
PoeBble anropuTMbl, HANPOTUB, H3HAYAJIBHO CIIPOEKTUPOBAHBI ISl CUCTEM, TIE:

CrnoxHOCTh M HenmuHeHHOCTb: OHHM CIIOCOOHBI HAXOAWTh ONTHUMAJIbHBIE PELICHUS B
BBICOKOPA3MEPHBIX, HEJWHEHHBIX MPOCTPAHCTBAX, XaPAaKTEPHBIX MJs1 00pa30BaTENbHBIX
TPaeKTOPUH, IIe MHOXKECTBO (PaKTOPOB (MPEAMOYTEHUS CTYAEHTa, TEMI OOYYEeHHUs, CIOKHOCTh
Marepuala, B3aUMOAEHCTBUS C IPYTMMH CTYJEHTaMH) AMHAMHUYECKU BIUSIOT HA Pe3yJbTaT
[18].

OMepAXKEHTHOCTb U camoopraHuzauus: PoeBoil HMHTEIEKT MO3BOJIAET TPAEKTOPUAM
oOy4yeHHss He OBITH JKECTKO 3a/JlaHHBIMH CBEpPXY, a 3MEPIUKEHTHO (OPMHPOBATHCS Uepes3
JIOKaJIbHBIE B3aUMOJEHCTBUS "areHToB" (CTyIEeHTOB, 00pa30BaTEIbHBIX MOAYJIEH, JaHHBIX 00
yCIIEBAEMOCTH). JTO TO3BOJISIET CHCTEME aJalTUPOBATHCS K "CHHTYJISPHBIM' U3MEHEHHSIM B
MOBEACHUN WJIM MOTPEOHOCTSIX CTYyHEHTOB, (opmupyss Haubonee 3(QeKTHBHBIE NTyTH
00y4eHHs B pealbHOM BpeMeHH. AHAJIOTHYHO TOMY, KaK MypPaBbHHAs! KOJIOHUSI OOHAPYKIBAET
KpaT4alIlinii MyTh K MHINE [TOCJIE€ MHOXKECTBA JIOKAJIbHBIX B3aUMOAECUCTBUM, CUCTEMA MOKET
BBISIBUTH ONTHMAJIbHBIE O0pa30BaTeNbHbIE TPAEKTOPUH, MPOXOISAIINE Yepe3 "CHHTYJSIpHBIE"
TOYKHU pocTa [4].

YCTOMUMBOCTE K HEONPENENeHHOCTU: B YCIIOBUSIX HENONHOH wuHpOpMamuu u
MOCTOSIHHBIX ~M3MEHEHUH (UTO XapakTepHO st 0Opa3oBaHUs), POEBbIE AITOPUTMBI
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JIEMOHCTPHPYIOT BBICOKYIO YCTOMYHMBOCTH M CHOCOOHOCTH K CaMOBOCCTAHOBIIEHHIO, HAXOJs
HOBbI€ ONTHMAJIbHbIE PELIEHUS a)ke PU U3MEHEHNH HavdalbHbIX ycaoBull unu "ueneit” [10].

Unentudukanus u ucnonbp3oBanue "curHanoB": Poeswie cuctembl, Takue kak ACO,
UCTIONB3YIOT MeXaHu3M "(epoMoHa" ISl yCHIIEHHs YCHeIHbIX myTed. B oOpasoBaHum 310
MO3BOJIAET CHUCTEME "YCHIIMBATh' U PEKOMEHAOBaTb T€ TPACKTOPHUH, KOTOPbIE MPUBOIAT K
YCIIEIIHBIM "CHHTYJIIPHBIM" POPBIBAM B OOYYEHUH, OCHOBBIBASICh HA KOJUIEKTUBHOM OITBITE.
PSO, B cBOIO 0OUepenp, MO3BOIAECT HHAUBUAYAIBHBIM "HacTULAM" (TPAEKTOPHSIM) ABUTAThCS B
CTOpOHY  "rjo0anmbHBIX ~ ONTHMYMOB",  BBIIBJICHHBIX  pPO€M, YTO  CHOCOOCTByeT
pacnpoCTpaHEHUIO JIydIlInX NpakTuk [18].

Taxum 06pa3oM, KOHLETHS MATEMATUIECKOH CHHTYIISIPHOCTH CIIY>KUT TEOPETUYECKUM
MOCTOM MEXIy CJIOXHBIM, HEIHMHEHHBIM XapakTepoM O0pa3oBaTENbHBIX IPOLECCOB U
MOLIHBIM aJalTUBHBIM [IOTEHL[MATIOM POEBOT0 UHTEJIEKTA, PeAarasi HOBYIO MapajiurMy s
IMHAMUYECKOTO M NMEPCOHATM3UPOBAHHOTO MPOEKTUPOBAHHS YUEOHBIX TPASKTOPHIL.

2.2. PoeBoii HMHTe/IEKT KaK NapaaurMa IpPOeKTHPOBAHHUSI 00pa3oBaTebHbIX
TPAeKTOPHH

JleueHTpanu3oBaHHAsl amanTauus yueOHBIX MaTepuajioB U METOAOB. B paMKax
NapaurMbl POEBOTO MHTEJUIEKTA, CTYIEHTBI PACCMATPUBAIOTCS Kak "areHThl', a yueOHbIe
MOIYJIHM, KypChbl WJIH pPecypchl — Kak "y3Jibl" B CeTH 3HaHMU. BMecTo ’kecTko 3amaHHOU
NPOTPaMMbl, TpaekTopust oOyueHus: (GOpMHUpPYeTCs uepe3 JIOKAJIbHbIE B3aUMOACHCTBUS
CTyZIeHTa ¢ yueOHBIM KOHTEHTOM, €ro OOpaTHYIO CBsA3b, & TAKXKE€ HA OCHOBE KOJUIEKTHBHOTO
OMbITa APYTUX yYaLIUXCs. JTO MO3BOJIIET CUCTEME AELIEHTPAJIN30BAHHO aalTHPOBATBCS K
UHIMBUAYAJIBHBIM TOTPEOHOCTSIM K&XOOrOo CTyAeHTa, He Tpelys LEeHTPaIU30BaHHOTO
MPOTrPaMMHUPOBAHUS KAXKIOTO BO3MOXKHOTO IyTH [22].

dopmupoBaHue 0Opa30BaTEIBHBIX TPAEKTOPUI HUepe3 JIOKAJIbHBbIE B3aUMOICHCTBUSA U
OMBIT: YCIEIIHOE MPOXOXKACHUE CTYACHTOM ONpPEAENIeHHOro Yy4eOHOro MOAyJs HIIN
JOCTIDKEHHE KOMIIETEHIIMHU MOKET "OCTaBIATh ciien" (aHaior (epoMOHa), CHTHATM3UPYIOIIHH
o "kauectse" miu "3¢pdekTuBHOCTH" MaHHOTO MyTH. JIpyrue CTyAeHThl MOTYT "4yBCTBOBATH"
5TH "cienpl", OTAaBask MPEANIOUTEHHE TEM My TSIM, KOTOpBIE ObLIIM HanOoJiee YCIEeIHbIMU JJIs
UX MPEIIIEeCTBEHHUKOB WIN CBEPCTHUKOB. Takum 0Opa3oM, oOpazoBaTenbHbIe TPASKTOPHH HE
IUIAHUPYIOTCA  3apaHee, a BO3HUKAIOT OMEPAKEHTHO, OCHOBBIBAACh HA IOCTOSIHHO
OOHOBJISIEMOM KOJIJIEKTUBHOM OIIBITE U MIPEAMOUTEHUsIX [4].

OMepAKEHTHOE BbBIABIEHHE "Ny4yIIMX MPakTUK' W "CHUHIYJSIPHBIX" TOUYEK pocTa:
KonnexTuBHOe nmoseneHue "posi" CTyAEHTOB MO3BOJIIET BBIIBIIATH Hanboee 3pEeKTUBHBIC U
ONTUMAJIbHBIE MYTH OOy4YEHUs, KOTOPblE MOTYT ObITh HEOUYEBHUIHBI MPH HHIUBHIYAJTHHOM
noaxone. Cucrema MOXKET CIIOHTAHHO OOHApPY KUBATh "CHHTYJSIPHBIE" TOYKH, I7I€ TIPOUCXOAHT
pPE3KMI CKAYOK B YCBOEHMM 3HAHMM, W aKTUBHO HAIpPABJIATb K HUM YYalUXCS, MUCIOJb3Ys
KOJUIEKTUBHO HakoIUleHHbIM "unTenmnext" [15]. Hanpumep, ecaum rpynma CTyAEHTOB,
JNOCTUTIINX BBICOKUX Ppe3yJbTaTOB, IPOXOAWNA ONPEAENIEHHYI0 IOCIeA0BaTEIbHOCTh
MOJyJieH, POeBOH alrOpUTM MOXKET YCHJIMTh 3Ty MOCIEN0BATENbHOCTb KaK ONTUMAJIbHYIO
TPAaEKTOPHUIO.

JumHaMudeckast peKoHpUrypamnus 1 ycroiuuBoctb. OOpa3oBarenbpHast Cpeaa MOCTOSHHO
MEHSIETCS] — MOSABIIIIOTCS] HOBbIE MaTePHAJIbl, MEHSIFOTCS TPeOOBaHUS, y CTyIGHTOB BO3HUKAIOT
HOBble TNOTpeOHOCTH. POeBble aNropuTMbl TO3BOJSIFOT CHCTEME ObITh IUHAMHYHOH U
YCTOMUMBOM K TakuM H3MEHEHUsIM. B ciydae, ecnm KakOW-THOO MyTh CTAHOBHUTCS MEHEe
s¢¢exTuBHEIM (Hampumep, ycrapeBanue wuHpopmaunu), "gepomon" Ha Hem Oyzmer
YMEHBIIATLCS, U CHCTEMAa €CTECTBEHHBIM O0Opa3oM '"mepecTpouT” TPaeKTOPHH, HAIpaBJIss
CTYZIEHTOB K 0OJiee aKTyaJbHBbIM M MTPOAYKTUBHBIM MapiupyTam [ 10, 15].
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Takum oOpazom, poeBOW HMHTEIUIEKT MPEIOCTABJISIET MOLIHBIA MHCTPYMEHTApUN IS
CO3TIaHMS alanTUBHBIX 00pa3oBaTeNbHBIX CHCTEM, KOTOpBIE CHIOCOOHBI
CaMOOPTaHU30BBIBATHCS, 00YYaThCsl HA KOJUIGKTUBHOM OITBITE U TUHAMUYECKH PEarupoBaTh Ha
WHMBUAYAJIbHBIE TMOTPEOHOCTH KaXXAOTO YYaIerocs, 4TO SBISETCA (PYHAAMEHTAJIbHBIM
IIaroM K MO-HACTOALIEMY ITePCOHATN3UPOBAHHOMY U 3 (pekTHBHOMY O0YYEHHUIO.

2.3. AaropuT™M oONTHMH3aUUH MypaBbuHOH KoJoHUM (ACOQO) aas mocTpoeHus
o0pa3oBaTeJbHbIX TPAEKTOPHH

Anroputm ontumMuzalmu MypasbiHOH KosoHuH (Ant Colony Optimization, ACO) — 310
METa>BPUCTUYECKUH alirOPUTM, BIOXHOBJICHHBIH OBEACHUEM PEAbHBIX MyPaBbEB B MOMCKAX
numy [4]. B cBoeit ocHoBe ACO umuTHpyeT ciocOOHOCTh MypaBbeB HAXOAUTh KpaT4alIIii
NyTh OT MypPaBeHHUKA K UICTOUHUKY ITUINU H 0OPaTHO. DTO MOBEIEHNE OCHOBAHO HA HEMPSIMOKH
KOMMYHHKAIIHMM MEXAy MYpPaBbsIMH TOCPEACTBOM XHMHUYECKHX BEIIECTB, Ha3bIBAEMBIX
dbepoMoHamu.

OcuoBHble npuHIMIEI padotsr ACO crenyromye:

1. ITouck nytu: Kaxnapiili "BupTyanbHbli MypaBeil" HauMHaeT CBO€ ABUXXEHHE OT
HAYaJIbHOM TOYKH (MypaBeHHHK) U CIydaiHbIM 00pa3oM BeiOMpaeT cienyromuil mar (pedpo)
Ha rpade (mpencramisiroreM coOOH BO3MOMKHBIE MyTH) IO TE€X MOpP, MOKA HE JOCTHTHET
KOHEYHOH TOYKH (MCTOYHUK ITHILH).

2. Beinenenue ¢pepomona: I1o Mepe mpoxokieHus MyTH, KaKABIH MypaBei OCTaBiIsIeT Ha
NpOIIeHHBIX pedpax ONpenesIeHHOe KONMM4ecTBO (epomMoHa. UeM KOpoUe U yCIHEIIHee MyTh,
TeM OoJIbIIe (hePOMOHA Ha HEM OCTABJISIETCSI.

3. Hcnapenue ¢depomona: Co BpemeHem ¢(epomMoH Ha pebpax wucmapsiercs. ITO
npenoTBpalaeT OeCKOHEYHOE HAKOIUIeHHE (pepOMOHa Ha HEONITUMAJIBHBIX MYTSIX U MO3BOJIAET
cucreMe "3a0bIBaTh" MeHee 3()(PEeKTHBHBIE PEIIEHIS.

4. BepositHOCTHBIH BbIOOp myTH: Creayromme MypaBbd BBIOMPAIOT CBOH MyTh,
OPUEHTHUPYSICh HAa KOHLEHTpaLHo (hepoMoHa Ha pebpax. Uem Bblle KOHLIEHTpaL st (hepoMOHa
Ha pedpe, TeM BbIIE BEPOSITHOCTb, YTO CIEAYIOIIUH MypaBed BBIOEPET 3TOT MyTh. IJTO
MPUBOMIUT K MOJIOKUTENbHONW 0OpPaTHOM CBsI3U: 4eM OOJIbIle MypaBbeB BHIOUPAIOT YCIELTHBIN
Ny Th, TeM OoJbIe (PepOMOHA Ha HEM HAKAIUTMBAETCS, U TEM IPHUBJIEKATENbHEE OH CTAHOBHUTCS
IS IOCTIEAYIOLINX MYPaBbeB.

5. DMepmKEeHTHOe TIOBEACHHE. B pPe3yJbTaTeé MHOTOKPAaTHBIX HTEpauuid H
B3aUMOJEHCTBUH OTHENbHBIX MYpaBbeB, Ha CaMbIX KOPOTKUX U 3(PPEKTHUBHBIX MYTAX
HAKAIUTMBAeTCs HaubOonbluee KONM4YecTBO (PepOMOHA. ITO TPUBOOUT K TOMY, HTO
OONBLUIMHCTBO MYpaBbEB HAYMHAET CIENOBATH IO 3TUM ONTHUMAJBHBIM TPACKTOPHSM,
JIEMOHCTPHPYS 3MEPKEHTHYIO COCOOHOCTh KOJIOHWM HAaXOAWMTH HAWIydllee perieHue Oe3
LEHTPATU30BAHHOTO yripasienus [4, 15].

Jna npumenenuss npuHuunoB ACQO B KOHTEKCTE€ MPOEKTUPOBAHUS aAaNTHBHBIX
00pa3oBaTEeNbHBIX TPACKTOPUH, HEOOXOIUMO ONPENEIUTh COOTBETCTBUE MEXKIY 3JIEMEHTAMHU
NTOPUTMA M CYLTHOCTSIMH 00pa30BaTEIbHOIO MPOLECCa;

Mypageii (k): B Hameit momenu "MypaBeil" mpencrasisier oOyuaromerocs: (CTyOeHTa).
Kaxxnplii cTyneHT (Miau rpynmna CTy[eHTOB C aHAJIOTUYHBIMH XapaKTEPUCTHKAMH) SIBIISIETCS
areHTOM, KOTOPBIH HINET CBOKO ONTHMAIBHYIO 00Pa30BaTEIbHYIO TPASKTOPHIO.

I'pad (G=(V, E)): Obpa3oBaTenbHblii MPOLECC MOACTUPYETCS KaK OPHUEHTHPOBAHHBIN
rpad, rae:

Bepmune (V): Ob603Ha4ar0T yueOHbIe MOYJIN, TEMBI, KYPChI, KOMIIETEHIIUN HITH APYTHE
IVCKPETHBIE €UHHULBI YIeOHOro KOHTeHTa. Kaxxas BepIInHa MOKET UMETh CBSI3aHHbIE C Hel
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XapaKTepuUCTUKN (Hanpumep, CNOXHOCTb, ANIUTENIbHOCTb, HEOOXOAMMbIE MpefBapuUTe/bHble
3HaHKA).

Pebpa (E): O603Ha4yatOT BO3MOXHblE MepPexodbl MeXay YYeOHbIMM MOAYNAMU WK
KOMMeTeHUMsMA. Pebpo e_ij coeiMHAET BEPLUMHY i C BEPLUMHOM j, YKa3biBas Ha BO3MOXHOCTb
repexoja OT U3y4eHUs MOAYNSA | K MOAY/IO .

depomoH (Tij): "PepomoH" Ha pebpe eij NpeAcTaBNseT coboM METPUKY "3athdheKTUBHOCTI'
UM “npuBeKaTenbHOCTM”  Mepexoja OT MOAYNA | K MOAY/Mo j. ITO MOXET ObiTb
arpervpoBaHHbIN NoKasaTte/lb, OTPAKAOLLWIA:

YcnesaemocTb: CpefiHWIA 6N CTyAeHTOB, NPOLUEALLMX 3TOT Nepexop.

Bpewms npoxoxgaeHus: CpefHee BpeMsi, 3aTpaveHHOe YCnewHbIMU CTyLeHTaMu.

BoBneyeHHOCTb: MoKasaTeniM akTMBHOCT Y MOTMBALMW CTYAEHTOB Ha JaHHOM NyTu.

AKTyanbHOCTb:  HackonbKO  AaHHbIA  Mepexof  COOTBETCTBYET  COBPEMEHHbIM
TpeboBaHUAM W TEHAEHLMAM.

O6paTHas cBs3b: MoN0XUTeNbHbIE 0T3bIBbI CTYAEHTOB O NOC/EA0BaTEIbHOCTU MOLY/IEN.
HakonneHue (hepomoHa Ha pebpe eij yKasbIBaeT Ha TO, YTO Nepexof 0T MOAYNS i K MOAY/IHO |
ABNAETCA YaCTbiO YCMEWHbIX M ONTUMa/IbHbIX TPaeKTOPWIA, MPOMAEHHbLIX MpeabIAyLL MM
"MypaBbsamMU™ (CTyfeHTamn).

MartemaTnyeckas opmanmsaumna ACO:

dopmyna 06HOBNEHNA (hepomoHa: Bknounte opmyny, Kak 6b110 NpessioxkeHO paHee,
N OOBACHUTE KaXAYH NEPEMEHHYIO B KOHTEKCTE 06pa30BaHuS.

Tij(t): "MMprBnekatesibHOCTL" UK "3heKTUBHOCTL" nepexosa 0T MOAYNA | K MOLY/HO |
B MOMEHT BpemeHU t. BbICOKOE 3Ha4YeHWe yKa3blBaeT Ha TO, YTO MHOIMe YCMeLlHble CTYAeHTbI
BblOMpasn 3TOT NyTb.

p: CKopocTb "ucnapeHus" ¢epomMoHa. 3TO MO03BOMAET Y4MTbIBaTb YyCTapeBaHue
NHopMaLun NN n3MeHeHne TpeboBaHuin. (Hanpumvep, ctapble, MeHee peneBaHTHbIE NMYTU CO
BPEMEHEM TEPAIOT CBOKO ''NMpuBNeKaTe/lbHOCTL").

ATIjKt): KonnyectBo "tepomMoHa”, ocTaBneHHoro “crygeHtom™ k Ha nytu (i, j). 310
MOXET 3aBUCETb OT €ro YcrnexoB (Hampuvmep, BbICOKWA 6an/, ObICTPOEe OCBOEHWE) WM
NO3UTUBHON 06PATHOW CBSA3MN.

Pe3ynbTartbl nccnesoBaHns

O6pa3oBaTe/ibHble YUpeXAeHWs, Kak 1 (PU3NYeckne unmnm 6G1oNorMYeckme CUCTEMB,
06M1aaat0T  CMIOXKHON  CTPYKTYPOW, XapaKTepuayroleincs B3avMOENCTBMEM MHOXECTBA
3NIEMEHTOB:  CTY[EHTOB, npenojasatefieid, Y4ebHbIX nNporpaMMm, WHMOPaACTPYKTYpbl U
TexHonorni. [py 3ToM 06pa3oBaTe/lbHbIA MPOLECC HABNSETCA HEIMHENHbIM M 4acTo
MOABEPXXEH BHELUHWM BO3LENCTBMAM (Hanpumep, BHEAPEHUIO UM(POBLIX TEXHOOINNA,
M3MeHeHMsIM 06pa3oBaTesibHbIX MOMUTUK, COLMaTIbHO-9KOHOMUYECKUM capuram). B atom
KOHTEKCTe MOXXHO BbIfie/INTb CredytoLLme aHaIorum:

KpuTuyeckne TOYKM pasBuTuA:  AHAIOTMYHO TOMY, Kak MaTemMaTuyeckas
CUHTY/IAPHOCTb CUTHAIN3MPYET O PE3KOM Mepexo/e CUCTEMbI B HOBYHO (ha3y, 06pa3oBaTe/ibHas
CUCTEMA MOXKET MepeXxuBaTb MOMEHTbI PE3KOi TpaHchopmauun (Hanpumep, BHeLpeHue
ANCTaHLMOHHOIO 06yYeHNs Unn LMGPOoBbIX N1aTgopm), Nocsie KOTOPbIX N3MEHAOTCS 6a30Bble
NPUHLUMMBI OpraHn3aLmmn y4ebHoOro npotecca.

HenvHenHOCTb M 4yBCTBUTENLHOCTbL K HayabHbIM yCnoBUAM: B 06pa3oBaTe/ibHbIX
yUpeXxXaeHnsax Masieiivie U3MeHeHUs B OpraHm3aLmy npoLeccoB, UCMo/b30BaHNM TEXHONOI U
WK Nefarormyecknx MeTofax MoryT NpuBECTU K 3HaUUTeNIbHbIM 3(htheKTam B JONTOCPOYHOM
rnepcnekTBe.
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llepexoonvie  senenus: MOMEHT BHENPEHHs WHHOBALIMOHHBIX 00Pa30BaTENbHBIX
TEXHOJIOTUH MOJKHO HWHTEPIPETUPOBATh KAaK AHAJIOT CHHIYJSIPHOTO COCTOSIHUS, MOCIE
KOTOPOTO TPAAUIMOHHBIE MO OOYYEHUS YCTapPEeBAIOT, YCTYIasi MECTO HOBBIM IMOIXOMAM,
TpeOYIOLUMM MEPEOCMBICICHHST KaK METONOJIOTHH MPENONaBaHMsl, TaK U CHUCTEMbl OLICHKU
3HAHUU.

Mooenuposanue 06pazosamenbHbIX CUICMEM C UCNONB306AHUEM UOCU CUHSYIAPHOCTIU

[IpyMeHeHNe KOHLENUIMH MaTeMaTUYeCKOH CHHTYISIPHOCTH B 00pa30oBaTeNbHBIX
CHCTEMAxX MOXKET OCYIIECTBIISATHCS TOCPEACTBOM CIEIYIOIUX HATPABICHUH:

Ananuz ounamuku o6pazoeamenvnoco npoyecca: Vcrnonb3oBaHHE MaTeMaTHUECKHX
Mozenel, OCHOBAHHBIX Ha HEJIWHEHHbIX YPaBHEHHUSX, TO3BOJSIET BBIIBIATH TOYKHU
KPUTHYECKOTO Nepexona, KOraa U3MEHEHUs] B 00pa30oBaTeIbHON MOJUTHKE WM TEXHOJIOTUH
NPUBOIAT K PE3KOMY H3MEHEHHIO XapakTePUCTUK CHUCTEMbl. Takue MOIEIH MOTYT
NPUMEHSITBCA U1 TPOTHO3UPOBAaHUS >PPEKTUBHOCTH peopM WM BHEAPEHUS HOBBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHIA.

Onmumusayus. cmpamezuii paszeumisi: MaTeMaTH4eCKHi aHAIN3 CHHTYJISIPHBIX TOYEK
CHOCOOCTBYET HWACHTU(HUKALMM TIOPOTOBbIX 3HAYEHWN, TMPH JOCTHIXKEHHU KOTOPBIX
HAOMIONAIOTCSl 3HAYMMBIE YJYYIIGHUS WM YXYAIIEHUs B KadecTBe oOpa3oBaHus. IJTO
MO3BOJSIET TMPUHUMATh OOOCHOBAHHBIC VIPABICHUECKHE PEIICHUS, HAlpaBICHHbIE Ha
MHHHMH3ALUI0 HETAaTHBHBIX 3(PPEKTOB 1 MAKCUMHU3ALUIO TIO3UTHBHBIX H3MEHEHH.

Paspadbomra aoanmuenvix cucmem ooyuenus: B ycnoBUsX TUHAMHYHO U3MEHSFOIIEHCS
00pa3zoBaTeNIbHON Cpeabl KOHLETILNS CUHTYJIIPHOCTH MOXKET CITY>KUTh OCHOBOM JUIsl CO3/1aHUs
aNanTUBHBIX OOpPA30BATENBHBIX CHCTEM, KOTOPbIE pEarupyroT Ha pe3KHe H3MEHEHHs B
MOKA3aTeJsIX YCIIeBAEMOCTH HIIH BOBJICUEHHOCTH CTYEHTOB. [IpuMeHeHne MeTO0B aHamu3a
KPUTHYECKHUX TOYEK CIOCOOCTBYET pa3paboTKe CUCTEM, CTOCOOHBIX KOPPEKTUPOBATH YIEOHBIIH
IPOIIECC B PEXKUME PEAIbHOTO BPEMEHH.

IIpaxkmuueckoe npumenenue 8 0OPA306AMENbHBIX YUPEHCOCHUSIX

Ha nmpakTtuke npuMeHeHne uaeil MaTeMaTHUeCKOW CHHTYJIIPHOCTH B 00pa30BaTEIbHBIX
YUPEKACHUSIX MOXKET HMETh CIeIYIOIUe HAMPABICHHUS:

Bueopenue cucmem obpazosamensuoii ananumuku. COBpeMeHHbIE 00pa30BaTENbHbIC
wIaTOpPMbl, OCHALEHHbIE WHCTPYMEHTAMHU aHAJNW3a JaHHBIX, CHOCOOHBI BBISIBIISITH
KPUTUYECKHEe HW3MEHEHHs B IIOKA3aTeNsIX YCIIEBAEMOCTH M BOBJEYEHHOCTH CTYICHTOB.
OOHapykeHUE «CUHTYIISIPHBIX» MOMEHTOB IO3BOJISIET OMEPATHBHO KOPPEKTHPOBATH yueOHbIE
MPOTPaMMBbI U METOJIBI IPETIOIABAHUS.

Mooenuposanue npoyeccoé unnoseayuii: lpu mmanupoBannn pedopM U BHEAPEHUH
HOBBIX TEXHOJIOTHH Ba)XKHO YYHTBHIBATH BO3MOJKHOCTb PE3KHUX H3MEHEHUII B CHCTEME.
[IpMeHeHNe MaTeMaTHYeCKUX MOJeNeld IMOMOraeT NpeAcKas3aTrh, KOTAa CHCTEMa MOXKET
CTOJIKHYTBCSI C KpUTHUECKUM MEPEXOIOM, YTO MO3BOJISIECT 3apaHee pa3padaThiBaTh CTPATETUH
afanTaluy v MOIEPIKKHY.

Oobyuenue u novluteHe KEANUPUKAYUYU NeOA202UYeCKUX KAOpos: BBeneHne KOHIETITHH
CHHTYJSIPHOCTH B aHaiu3 0Opa3oBaTeNIbHBIX IPOLIECCOB MOMKET CTaTh OCHOBOH ISt
dopmMupoBaHHUs HOBBIX 0O0pa30BAaTENBHBIX MPOrPAaMM, HANpPABIEHHBIX HAa MOATOTOBKY
CHELHAINCTOB, CHNOCOOHBIX paboTaTh B YCIOBHSIX AMHAMUYHBIX H3MeHeHui. [loHmmaHue
KPUTUYECKUX TOUEK TO3BOJSIET pa3padoTaTh Kypchl, OPUEHTUPOBAHHBIE HA pPa3BUTHE
alanTUBHOTO MBIIIJICHHUS U CIIOCOOHOCTH OMEPATUBHO PEArupOBaTh HA H3MEHEHHSI.

lIpumenenue 6 ynpaenenuu oopaz06amebHbIMU YUPEsHCOeHUAMU: ATMAHUCTPATUBHBIE
CTPYKTYPbI MOTYT HCITOJIb30BaTh aHAJIUTUYECKHUE METO/IBI ISl BBISIBJICHUS POOJIEMHBIX 30H B
opraHuzaiu yaeOHoro rmpouecca. lIporHo3mpoBaHHe CHHTYJISPHBIX TOYEK IOMOTaeT
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CBOEBPEMEHHO NMPUHUMATh MEPHI TI0 YIYUIIEHUIO 00pa30BaTENbHOrO KINMaTa, ONTHMHU3ALNUN
pacripeneneHus peCypcoB M MOBBIIEHUIO KAUeCTBA MPENOCTABISIEMbIX YCIIYT.

[IprMeHeHNe MaTeMaTHYECKOH CHHTYJSIPHOCTH B KOHTEKCTE 00pa30BATEIbHBIX CHCTEM
MPeACTaByIsIeT COOO0M NMEPCNEKTUBHOE HAIIPABJICHNE, CIIOCOOHOE odecnieunTh Oosee riyOoKuit
aHaJIM3 U MPOrHO3UPOBaHME JUHAMUKH 0OpasoBaTeibHOro mporecca. Hecmorpst Ha To, 4TO
HETIOCPEACTBEHHO MaTeMaTH4YeCKast MOJeJIb CHHIYJISIPHOCTH TpeOyeT aganTtaluu K crienudpuke
COLMANBHBIX U NENAarornyeckux MpPOLEeCcCOB, €€ KOHLENTyaJbHble NMPHHIMIIEI TTO3BOJISIOT
BBISIBJISITh KPUTHYECKHE TOYKH, OKAa3bIBAIOIIME CYIIECTBEHHOE BIMSHHE HAa KadeCTBO
oOpazoBanust. BHenpeHne mnomoOHBIX AHAIUTHYECKUX ITOIXOAOB MOXKET CIOCOOCTBOBATH
ONTUMH3ALMH YIPABICHYECKHX PEIIeHHH, pa3padoTKe aJanTHBHBIX 00pPa30BaTENbHBIX
nporpaMM U (HOPMHUPOBAHHUIO YCTOHYMBBIX CHCTeM OOpa3oBaHUs, CIOCOOHBIX 3(PPeKTHBHO
pearnpoBaTh Ha BBI3OBBI COBPEMEHHOCTH.

Obcyxnenne

IlpennoxkeHHbli NOAXOA K MNPUMEHEHMIO MAaT€MAaTHYE€CKOM CHHIYJISPHOCTH U
AITOPUTMOB POEBOrO HMHTEJUIEKTa B OOpa30BaTENIbHBIX CHUCTEMaxX OTKPBIBAET HOBBIE
NEePCIEKTHBBI 151 IEPCOHATM3AINH 00yUeHHs 1 afanTauny yueOHbIX TpaekTopuil. OHaKo ero
BHeNpeHne TpedyeT KPUTUYECKOrO aHAIN3a KaK TEOPETUUYECKUX OCHOB, TAK M MPAKTUYECKHX
OrpaHUYCHUH.

Unest 3aMMCTBOBaHUs MPUHLIUIIOB POEBOT'O MHTEJUIEKTA M3 OMOJIOTHYECKUX CUCTEM IS
MOZIENTUPOBaHMS 00Pa30BaTENbHBIX MPOLIECCOB COTJIACYETCS C COBPEMEHHBIMH TEHICHIIMSIMH B
00NacTM HMCKYCCTBEHHOTO HHTEJUIEKTA U AaHajiu3a MAaHHbIX. PaboTbl, mMOCBsIIEHHBIE
NPUMEHEHUIO MYpPaBbUHBIX aITOPUTMOB M METOAOB pOsI 4YacTUI] B OOpa3OBaHMH,
MOATBEPKAAIOT IMOTEHIMAJ TAKHUX MTOAXOIOB Il ONTHMU3ALNH yueOHbIX MapipyToB. OgHAKO
BBEICHNE KOHIIETILINH MAaTeMaTHUECKOW CHHTYJISIPHOCTH NOOABIISIET HOBBIN YPOBEHb aHAJIN3A,
MO3BOJISIST  MAEHTHU(QULUPOBATh KPUTHYECKHE TOYKM TMEPexofa OT XaOTHYECKOro K
CTPYKTYPUPOBAHHOMY IOBENEHHIO CHCTEMBI. JTO CO3IAaéT OCHOBY [IJISi NPOTHO3HUPOBAHMS
Ka4eCTBEHHBIX M3MEHEHUH B 00pa30BaTeNbHBIX MPOIeccax, YTO paHee He ObUIO MOJHOLEHHO
HCCIIEIOBAHO.

lpakmuueckue  npeumywecmea u  oepauuyerus. OCHOBHOE  IPEHMYLIECTBO
NPEIJIOKEHHOH MOAET — €€ CIOCOOHOCTh NTMHAMHUYECKH alalTHPOBATHCS K MEHSFOIIMMCS
YCIOBHSIM, HCIIONB3YSl KOJUIGKTHBHBIM ONBIT yuamwmxcs. Hanpumep, amroputm ACO,
UMHUTHPYIOIINHA (pepoMOHHBIE cieabl, MOXeT 3((EeKTHUBHO HAmNpaBIATb CTYAEHTOB I10
HanboJiee yCIeUTHBIM TPASKTOPHSIM, MUHUMH3HPYS BPEMsI Ha MTOUCK ONTHMAJIbHBIX PELICHUN.
Tem He MeHee, CYIIECTBYIOT PUCKH, CBA3aHHBIE C UPE3MEPHOH CTaHmapTU3auueil: cucrema
MOYKET MTHOPHPOBATh YHHKAJIbHBIE MOTPEOHOCTH OTAENBHBIX YYaIIMXCS, eCiH "(hepoMOHbI"
OyayT OTpaXkaTh JIMLIb YCPEOHEHHBIE MaTTEpHbI. KpoMe TOro, BHEAPEHNE TAaKUX aJIrOPUTMOB
TpeOyeT 3HAYUTENbHBIX BBIYHCIUTEIBHBIX PECYpPCOB M HHPPACTPYKTypbl it cOopa H
00pabOTKM MaHHBIX B PEaJbHOM BPEMEHH, YTO MOXKET OBITh HEIOCTYITHO MJII MHOTHX
00pa3oBaTENIbHBIX YUPEIKACHHUHN.

Omuueckue u coyuanvusie acnekmsi. VICTIONb30BaHME NaHHBIX YYaIIUXCS JUIS
MOCTPOCHMSI AJANTHUBHBIX TPAEKTOPUI MOJHMMAET BOMPOCHI O KOH(PUACHLUHAIBHOCTU H
NPO3PavyHOCTH aNropuTMoB. HeoOxoanmo obecneunTs 3auTy nepcoHanbHON HHpOpMauuu u
UCKJIFOYUTh BO3MOXKHOCTh MaHMITYJISILIUI CO CTOPOHBI TPEThUX JUL. Kpome Toro, cymecTByer
PHICK CHI)KEHHS POJIM Termarora B y4eOHOM IMpoLiecce, €CU CHCTeMa OyAeT IOJHOCTBIO
aBTOHOMHOW. BakHO coxpaHuTh OamaHC MeXAy TEXHOJOrHm4YecKol 3((EeKTUBHOCTBIO HU
YeJIOBEKOLIEHTPUYHBIM MTOIXOAOM, TI€ alITOPUTMBI BBICTYIAIOT HHCTPYMEHTOM MOJNEPIKKH, a
HE 3aMEHOH MpenoaBaTese.
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Cpasnenue ¢ anemepnamuénvimu memooamy. B otnuyume OT TPagUIMOHHBIX CHUCTEM
LMS (Learning Management Systems), KOTOpbIe 4acTO CIEAYIOT JKECTKUM alTOPUTMaM,
poeBbIe METOABI IpeasararT Oojee rHOKYI0 M caMOOpraHu3yromycs cpeny. OnHako ux
3¢ pekTUBHOCTL B CpaBHEHHMU C HeHpoceTeBbIMU MojaensMmu, Takumu kak GPT wumum
TpanchopMmepbl, TpedyeT IOMONHUTENbHOrO wu3ydeHus. Hampumep, Helpocern Jydrie
CHpaBiBOTCS ¢ 00pabOTKON HECTPYKTYPHUPOBAHHBIX JAHHBIX, TOTZIa KAK POEBBIE AJTOPUTMBI
3¢ ¢exTUBHBl B 3amadyax ONTUMH3ALUHN C 4YETKUMH mnapamerpamu. KoMmMOuMHHMpOBaHHE 3THX
MOJIXOZIOB MOTJIO OBl YCHIIUTB MPENMYIIECTBa KaKAOTO U3 HHX.

Hanpaesnenus ons 6yoywux uccnreoosanuii:

1. Bamupauus mopeneii: IlpoBeneHne 3KCIEPUMEHTOB B PeabHBIX 00Opa30oBAaTEIbHBIX
YUPEKACHUSAX U TPOBEPKH THITOTE3 O BIUSHUHM CHHTYJIIPHOCTU Ha TUHAMUKY OOYUEHUSI.

2. Pa3zpabotka ruOpuaHbIx cucteM: MHTErpamust poeBbIX anropuTMOB C HEHPOCETEBBIMU
apXUTEKTypamHu 111 00pabOTKH Pa3HOPOAHBIX TaHHBIX.

3. Otuka MU B obpazoBanmnu: MccnenoBanue QOJITOCPOUHBIX CONUANBHBIX TOCIEACTBUN
aBTOMATH3AIMU YIEOHBIX IPOLIECCOB

4. MacmTabupyeMocTh: Aantanus METONOB AJisl pabOThl B YCIOBUSAX OrPAaHUYEHHBIX
pecypcoB, XapaKTePHbIX [JIs1 pA3BUBAIOLINXCS CTPaH.

3akaouenue

AHanu3 NpUMEHEeHNsT KOHLIETIIH MaTeMaTHYECKOH CHHTYJSIPHOCTH B 00pa30BaTEIbHBIX
CHCTEMAXx MO3BOJIET BBIIBUTh HECKOJIBKO KITFOYEBBIX ACIIEKTOB, CIIOCOOCTBYIOLINX IITyOOKOMY
NOHMMAHUIO W MOJAEPHM3ALMHU TMpoLeccoB oOydeHus. B  OCHOBe mpencraBieHHOTrO
UCCJIEZIOBAHMS JIEKUT Hlesd, UYTO KPUTHYECKHE TOYKH, AHAJOTMUYHBbIE CHUHIYJISIPHOCTSM B
MaTeMaTUYECKHUX MOJEJAX, MOTYT CIIy)KUTh HHANKATOPAMH PE3KUX KaUeCTBEHHBIX N3MEHEHU N
B 00pa30BaTENIbHOM MPOLIECCE, YTO OTPAKaeT MEePeXOoA OT TPATUIMOHHBIX MOAENeH K
MHHOBALIMOHHBIM a1alITUBHBIM CUCTEMaM.

[Ipekne Bcero, BBIABICHO, YTO CUHTYJIIPHBIE MOMEHTHI B TUHAMHKE 00pa30BaTEeNbHBIX
CUCTEM MOTYT BBICTYIIaTh MapKepaM{, CUTHAJIM3UPYIOLMMH O HACTYIUIGHUHU JTamna
CTPYKTYpHOU TpaHcopmaimu. Takol moaxoa mo3pojisieT Oojiee TOYHO MPOTHO3UPOBATH W
CBOEBPEMEHHO KOPPEKTHPOBATH CTPATETHH pPa3BUTHS 00pa30BATENbHBIX  YUPEKISHHMN.
Hanpumep, npuMeHeHue airopuTMOB, OCHOBAHHBIX HAa MPUHLUIAX POEBOrO HHTEIIEKTa,
IEMOHCTPHPYET, 4YTO JIOKaJbHble W3MeHeHHs (MOomoOHBIE W3MEHEHMs IOKas3aresel
yCIIEBAEMOCTH OTAENBHBIX CTYJEHTOB) MOIYT NPUBOAUTH K TJIOOAJBHO ONTHMAJIbHBIM
peLIeHUsM, YTO AHAJOTHMYHO (PEHOMEHy HAaKOIUIEHHS (EPOMOHHBIX CIIEIOB B aJrOPUTME
MYPaBbHUHOU KOJIOHUU.

BTOpbIM  Ba)XXHBIM  aClEKTOM  SIBJSIETCSl BO3MOXKHOCTb ~ MHTErpallud  METOJOB
MaTEMaTHYECKOr0 aHajh3a CHHTYJEIPHOCTEH B CHCTEMY OOpa3OBaTENIbHOW AaHAJHTUKH.
Hcnonb3oBaHre HEMHEWHBIX YPAaBHEHHH ISl MOACIUPOBAHHS 00pa30BaTEIHbHOIO MPOLEcca
MO3BOJISIET HE TOJBKO OOHAPYKMBATh KPUTUYECKHE MOPOTOBbIE 3HAYEHHS, HO U OLICHUBATH
YyBCTBUTEJbHOCTh CHUCTEMbl K BHEIIHMM W BHYTPEHHUM BO3MYLIEHUSM. OJTO HMeEET
NPAaKTUYECKOEe 3HAUEHHE Ui Pa3padOTKU aJanTHBHBIX OOPa30BATENBbHBIX TPAEKTOPHM, IIie
OMEepaTUBHAs PEaKIHsl Ha pPe3Khe M3MEHEHHs B y4eOHOM mpolecce MOXKET CYIIECTBEHHO
MOBBICHTB Ka4eCTBO U 3()(HEKTUBHOCTb OOYUESHHSI.

Crnenyer OTMETHUTh, YTO NMPHUMEHEHHE CHHTYJSIPHBIX MOAeJeld B 00pa3oBaTeIbHOM
KOHTeKCTe Tpedyer MekaucuuiuimHapHoro moxxoma. C OmHOW CTOPOHBL, HEOOXOIMMO
YUUTBIBATh CHEUU(PUKY MENArOrHIeCKIX MPOLECCOB, XapaKTEPHYIO Ul COLIMAIBHBIX CHCTEM,
a C Ipyroil — NPUMEHATb CTPOTHE MATeMaTHYECKHE METOIbI, pa3padOTaHHBbIC ISl aHAJIN3A
CJIOKHBIX TUHAMHYECKHX cHCTeM. Takum 00pa3oM, MCCIeNOBAHNE YKA3bIBAET HA IMOTEHLIMAI



M. Ko3bi0aes ateingarel CKY Xa6apumbics /
204 Bectanuk CKY umenu M. Ko3bi6aesa. Ne 3 (67). 2025

UHTErpaldl  WAed  MaTeMaTHYeCKOH  CHUHIYJSIDHOCTH B MNPAKTHKY  YIPaBJICHHs
00pa3zoBaTEeNIbHBIMHU YUPEIKACHUSMH, YTO ITO3BOJUT pa3padaThiBaTh MHHOBALIMOHHBIE PELICHUS
Uil ONTUMU3AIMH  yueOHBIX MpPOLEecCOB M (POPMHPOBAHUS  CAMOOPTAHU3YIOIIUX CSI
00pa3oBaTENIbHBIX 3KOCUCTEM.

Taxke OOHApy>KEHBI TEXHOJNOTHYECKHE M OSTHYECKHE AaCIeKTbl BHEOPEHUS TaKUX
MetonoB. C OOHOH CTOPOHBI, MCIMOJB30BAHUE AJITOPUTMOB POEBOIO MHTEJUIEKTA M METOOB
aHamM3a KPUTUYECKUX TOYEK TpeOyeT BBICOKOW BBIYMCIUTENBHON MOIMHOCTH M HAJTHMYHUS
HaJeKHBIX HICTOYHUKOB IAHHBIX, 4YTO 00YCIaBINBAET HEOOXOMMOCTh HHBECTHULIMI B Pa3BUTHE
uHppacTpyKTypbl 0OpazoBarenbHbIX miardopm. C apyroit CTOPOHBI, BOIIPOCH! MPO3PAYHOCTH
U BOCIIPOM3BOIUMOCTH PE3YJITATOB OCTAIOTCS BAKHBIMU Uil OOECTIEUeHHs OBEPHUS K
NPUMEHSIEMbIM MOJEISIM M KOPPEKTHOI'O WHTEPIPETHPOBAHUS BbISBJICHHBIX CHHIYJISIPHBIX
COCTOSTHUIA.

HakoHen, mepcrnekTUBBI NalbHEHINNX WCCIEIOBAHUI CBs3aHBI ¢ pa3paboTkoil Oonee
CJIIOKHBIX MOJEJIeH, YYMTHIBAOIIUX MHOTrO(aKTOPHOCTh 00pa30BaTENbHOrO IpoLecca.
PaszpaboTka rubpunHbeIXx Mozenel, OObEIUHSIIOMNX KJIACCHYECKUE MOIXOABI H COBPEMEHHBIE
ANTOPUTMBbI HCKYCCTBEHHOTO MHTEIJIEKTA, MTO3BOJIMT CO3/1aTh CUCTEMBI, CIOCOOHBIE B PEIKUME
peaJbHOrO BPEMEHH afanTHPOBATBCS K M3MEHSIOIIMMCS O0pa3OBaTEIbHBIM MOTPEOHOCTSIM.
Takol MeXIUCIUITTIMHAPHBIN MOAXO UMEET TOTEHLUAI He TOJIbKO Uil COBEPLICHCTBOBAHUS
METOMIOJIOTUH aHaiu3a OO0pa3OBaTEeNbHBIX MAHHBIX, HO W 11 (OPMHPOBAHUS HOBBIX
KOHLIETILINI B 00J1aCTH OpraHu3aiuy y4eOHOro mporecca.

Takum o0pa3oM, NpUMEHEHHE KOHLEMIUH MaTeMaTHUYeCKOH CHHIYJSIPHOCTH B
00pa3oBaTENIbHBIX CUCTEMAaX MPEACTABISIET COOON MEPCIEKTUBHOE HANpaBJIeHUE, CrOcOOHOe
3HAYUTENBHO pACIIMPUTh BO3MOXKHOCTH aHajM3a M YIpaBleHHs o0pa30BaTeIbHbIMU
nporeccamMu. BHeOpeHHWe MAaHHBIX METOOB MOXET CIIOCOOCTBOBATh  MOBBIMICHHUIO
3¢ (PeKTUBHOCTH aNaNTUBHBIX CHUCTEM OOYYEeHHs, YTO, B CBOK OUEpelb, MOJOKUTEIBHO
CKa)XeTCs Ha KadecTBe OOpa3oBaHWUS B  YCIOBHSX JUHAMUYHO  H3MEHSIOIIEHCS
UH(POPMALIMOHHOH CPEIbL.
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HNPOEKTUPOBAHUE APXUTEKTYPbI
NH®OPMAIIMOHHO-OBPA3OBATEJIBHBIX CUCTEM:
HUHTETPAHMOHHBIE NOAXO/AbI U CTAHJAAPTBI
Ilepuyk E.B.1"

PCubupcruii 20cyoapemeennviii yHueepcumen 2e0cucmem u mexHon02uil,
Hosocubupck, Poccus
*Aemop ons koppecnondenyuu:evsheveh@mail.ru

AHHOTAHSA

CraThd MOCBALICHA AKTYAJBHOH MPOOJEME MPCOJONCHHS OTPAHHYCHUHA TPAJULHOHHBIX MOHOJIHTHBIX
nHpopMannoHHO-00pazoBarebHBIX cucteM (HOC). Llensro uccieroBanus ABIICTCSA pazpadoTka 1 0O0CHOBAHHE
KOMIDIEKCHOHM KOHIICTITYaIbHOH Moaen apxuTekrypsl MOC HOBOTO MOKOICHHUS, CIOCOOHOH OTBEYATH BBI30BAM
COBPCMCHHOW UH()POBOHM MCIATOTHKH. B Ka4eCTBES MCTOJOJIOTHH WCIOMB30BAJCA CHCTCMHBIA AHANH3,
cpaBuurenbHbI aHamm3 EdTech-crammaproB m merox moaemmpoBanmsi. OCHOBHBIM PE3YJIbTATOM SBISICTCA
MPESUTOKCHHAS. MHOTOYPOBHEBAs APXHTCKTYPa, OCHOBAHHAS HA MNPHHIIMIAX MHKPOCCPBHCOB, OOIAYHBIX
TexHoJorui n koHuenuuu «Hynesoro aoeepus» (Zero Trust). Moaens AeTalbHO OMMCHIBAET B3aUMOACHCTBHE
()VHKIHOHATBHBIX CJIOCB, BKIFOYAS KAHAJHI AOCTYIA HA OCHOBE MHKPO-(ppoHTeHmOB, API-mmmo3, HabOp
HC3aBHCHUMBIX CCPBHUCOB, 4 TAKKEC ol ()7 JAHHBIX H AHAJTUTHKH. Ocoboe BHUMAHHE YACIACHO HHTCTPAUH CUCTCMBI
HA OCHOBC COBPCMCHHBIX OTKPHITHIX craHmaproB (LTI Advantage, xAPI, Caliper Analytics, Open Badges).
CrmenaH BBIBOJ, YTO IPEUIOKCHHBIN MOAXO MO3BOILIET CO3/1aBaTh MOKHME, MacIuTabupyeMble B OC30MaCHBIC
mr(poBBIC 00PA30BATCIBHBIC 3KOCHCTEMBL, (DOPMHPYS TCXHOJIOTHUYCCKYF) OCHOBY IJI1 BHCAPCHHS YICOHOH
AHATATHKH U MICPCOHATH3AIHA HA OCHOBE HCKYCCTBCHHOTO HHTCIUICKTA.

KmoueBbie ciaoBa: wHPOPMADIHOHHO-0OPA30BATENBHAS CHCTEMA, MHKPOCEPBUCHAS APXHTEKTYpa,
mupposas oOpa3oBaTeIbHAS 3KOCHCTEMa, yucOHas amammrwka, LTI, xAPI, Caliper, Zero Trust, EdTech,
HHTETPANHI 00Pa30BATEIbHBIX CHCTEM.

AKIMAPATTBIK-BLIIM BEPY )KYHWEJIEPIHIH APXUTEKTYPACBIH )KOBAJIAY:
HUHTETPAHUAJIBIK TOCUIAEP MEH CTAHIAPTTAP
Ilepuyk E.B.1"
rc i0ip MeMaeKemmiK 2eodcyiienep JHcane mexHoN0UANAP YHUSEPCUmenti,
Hosocubdupck, Peceii
“Xam-xabap ywin asmop: evsheveh@mail.ru

Angarma

Maxkana OoCTypii MOHOJHMTTI aKHApaTThIK-OimiM Ocpy skyhemepinin (ABXK) mexreynepin eHcepy
MOCCIICCIHE apHATFAH. 3CPTTCYAIH MAKCATHl — 3aMAaHAYH TU(PPIBIK MCAATOTHKAHBIH TaJaNTapblHA Kayam Oepe
anatbiH kaHa OyemHIarsl ABJK apXuTekTypachIiHbIH KEHICHAI KOHLENTYANXIbl MOJCTIH J3IpIcy >KOHE HETIACY.
OmicHama periHze >ky#enik Tannay, EdTech cranmapTrapsIHbIH CaNBICTHIPMAIIBI TATAAY BI )KOHE MOACTBICY dicCi
KOJIaHbLTABL. Herisri HoTikKe — MHKPOCEPBHCTEDP, OYIITTHIK TEXHOIOTHIAP skoHe «Heummik cernim» (Zero Trust)
TYKBIPBIMAAMACHIHA HETI3ACIATEH KOIICHICII apXHTEKTypa YCBHIHBLULABL. Mogempae (yHKIHOHAIIBI
KabaTTapIslH ©3apa OpPEKETTeCYl eIKCH-TEIKCHIl CHNMATTANFaH: MHKPO-(pPOHTEHATEPTE HETI3ACITCH
KOJDKETIMIUTIK apHamapsl, API-mumo3, TOyenci3 CepBHCTED >KHBIHTBIFBI, ACPEKTEp MCH AHAIMTHKA KaOaThI.
Epexmie Hazap sxyleHi Kasipri 3amanfrsl ambelk craHmaprrap (LTI Advantage, xAPI, Caliper Analytics, Open
Badges) merizinae OipikTipyre ayAapsuiasl. ¥ CHIHBLIFAH TOCLT HKEMAL, ayKBIMIBI KOHE KAYINCi3 MU(pPIbIK OitiM
Ocpy OSKOXKYHCICpIH KYpPyFa, COHTAH-aK OKY AQHAJTHTHKACHI MCH JKACAHABI MHTCIUICKTKEC HCTI3ACITCH
JKEKEIICHAIPY Al €HT13Y AiH TEXHOJOTHAIBIK HET131H jKacayFa MYMKIHAIK OEPETiHI TYKbIPBIMIAIIBL.

Kinr ce3mep: akmaparThIK-OiiM Ocpy >KYHECi, MHKPOCCPBHC apXHTCKTYpPAchl, HHQPIBIK OimiMm Oepy
3koky#eci, oky aHammTukacel, LTI, xAPI, Caliper, Zero Trust, EdTech, 6imim Oepy »kylenepin HHTCTpaIUsIaY.
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DESIGNING THE ARCHITECTURE OF INFORMATION AND EDUCATIONAL
SYSTEMS: INTEGRATION APPROACHES AND STANDARDS
Shevchuk E.V.'*

"Siberian State University of Geosystems and Technologies, Novosibirsk, Russia
*Corresponding author: :evshevch@mail.ru

Abstract

The article is dedicated to the pressing issue of overcoming the limitations of traditional monolithic
Information-Educational Systems (IES). The research aims to develop and substantiate a comprehensive
conceptual model for a next-generation IES architecture capable of meeting the challenges of modern digital
pedagogy. The methodology involved systems analysis, a comparative analysis of EdTech standards, and modeling
methods. The main result is a proposed multi-layered architecture based on the principles of microservices, cloud
technologies, and the Zero Trust concept. The model provides a detailed description of the interaction between
functional layers, including access channels based on micro-frontends, an API gateway, a set of independent
services, and a data and analytics layer. Special attention is given to system integration based on modern open
standards (LTI Advantage, XAPI, Caliper Analytics, Open Badges). It is concluded that the proposed approach
enables the creation of flexible, scalable, and secure digital educational ecosystems, forming a technological
foundation for implementing learning analytics and personalization based on artificial intelligence.

Keywords: information-educational system, microservice architecture, digital educational ecosystem,
learning analytics, LTI, XAPI, Caliper, Zero Trust, EdTech, integration of educational systems.

Beenenne

I'mobanbHas TpaHcopMmanusi CUCTEMbl OOpa30BaHMA, YCKOPEHHAs IOBCEMECTHBIM
BHEApPEeHUEM IU(PPOBBIX TEXHOJOTUH, CTaBUT HOBble TpeboBaHuss Kk OaszoBoit IT-
uHppacTpykType yuebnbix 3aBenennii. UnpopmarmonHo-odpasosatenbhbie ciuctemMel (MOC),
TPaOULMOHHO TIPENCTaBJICHHbIE MOHOJHTHBIMU IUIATQOPMAMH YTIpaBJeHUs OOydeHUEM
(LMS), BCe yare CTaIKUBAIOTCS C BBI30BAMHU, HA KOTOPBIE UX apXUTEKTypa He CrocoOHa 1aTh
alleKBaTHBIN OTBET. Takue cuCTeMBbl, OyAy4YH 3aMKHYTBIMH SKOCHCTEMAaMH, CO3/AI0T Oapbepbl
IUIi  WUHTErpaldyd CTOPOHHUX HHCTPYMEHTOB, OTPAaHMYMBAIOT BO3MOXKHOCTH cOopa
JETAaTN3UPOBAHHBIX HAHHBIX Ul y4eOHOW aHAJIUTUKA W C TPYAOM aIanTHUPYIOTCS K
COBPEMEHHBIM TMEJarOrH4eCKMM MOAEISIM, TaKMM Kak NepCOHAIM3MPOBAHHOE OOydeHue u
MHKpPOOOYUEHHE.

BosHukaer ocTpas HaydHas U HH)KEHEPHAast MpodieMa: CyIeCTBYIOLINE apXUTEKTYPHBIC
nonxonel kK mpoektupoBaHuro HMOC He obecreynBaroT HEOoOXOAMMONW THOKOCTH,
MacIITAOUPYEeMOCTH M HHTeponepabelbHOCTH. IJTO TPUBOAUT K TEXHOJOTHUYECKOMY
OTCTABAHHUIO, YBEIIMYCHUIO 3aTPaT Ha MOAJEPKKY U HECIIOCOOHOCTH Pean30BaTh MMOTEHIIUAI
o0pasoBaTeNbHBIX JaHHBIX. B oTBeT Ha 3TOT BRI30B B MHAycTpun EdTech hopmupyercs HOBbIH
KOHCEHCYC, OCHOBaHHBIH Ha TEpPexolde K paclpenesieHHbIM, CepPBHUC-OPUEHTHPOBAHHBIM
MOZEeNsIM, 00JITAYHBIM TEXHOJIOTHSIM U OTKPBITBIM CTaHAApTaM UHTerpauuu [1-5].

AHanu3 MeXIyHapO#HOH Hay4dyHOW JuTeparyphl, omyOnukoBaHHoW ¢ 2021 ropa,
CBHJIETEJILCTBYET O KOHCEHCYCE B aKaJIEMHUYECKOM U SKCIIEPTHOM COOOIIECTBE. apXUTEKTypa
uHpopmamonHo-obpazosatenbHbix  cucteM  (MOC) mepexuBaer  (yHIAMEHTAIbHYIO
Tpanchopmarmio. MccnenoBaHust HaNpaBiIeHbI HA MPEOAOJICHHE OTPAaHUYEHUH TPAAULIMOHHBIX,
MoHOJMUTHBIX LMS. KitoueBble HampaBiieHHsI 3TOr0O MPOLECCAa MOXKHO CHUCTEMATHU3UPOBATH
CIIEIYIOIUM 00pa3oM.

ITepBoe nHampasnenne — mepexox k obmauneiM (Cloud-Native) U MHKPOCEPBUCHBIM
apXUTEeKTypaM. ITO AOMHUHHPYIOUIMH TpPEHA, HANpaBJIeHHBIH Ha pelieHue npodiem
MacimtabupyemMoctTd u TuOkoctu. B pabote [6] mpencraBieH AeTalbHBIN aHAU3 MHUTPALH
YHHBEPCHUTETCKOH e-learning muatdgopmel B 00mauHyr0 cpeny. ABTOPBI JOKA3bIBAIOT, UTO
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NPUMEHEHHE MHKPOCEPBUCOB HE TOJbKO IOBBIMAET OTKA30yCTONYMBOCTb CUCTEMBI, HO U
COKpamaeTr HUKJI pa3paboTku (time-to-market) mis HOBBIX OOpa3oBaTeNbHBIX (DYHKIHMH Ha
40%. IlomoOHBIE apXUTEKTYpPHl MO3BOJIIIOT HE3aBUCUMO MAacIITabMpPOBATh KOMITOHEHTHI
CUCTEMBI, HallpUMep, CEPBUC TECTUPOBAHUS BO BPEeMsI HK3aMEHOB, HE 3aTparuBas OCTaJIbHYIO
uHppacTpykrypy [7].

Btopoe mHampaenenue — paseutue kouuenmuu «l{udposoii obpasoBaTenbHON
skocuctembl» (Digital Learning Ecosystem). Dtor moaxox cmemaer (OKyC C €IMHOH
BCEOOBEMITIOLIEH CHCTEMBI Ha TMOKYI0 WHTETPaLldi0 MHOXKECTBA JIYYIIMX B CBOEM KIIacce
uHcTpymeHToB  (best-of-breed). [7] OMPEAENSIOT  TAKyK  JKOCHUCTEMY  Kak
«IELEHTPATM30BAHHYI0 CpeNy, KOMIIOHEHTBI KOTOPOH CBsS3aHBI OTKPBITBIMH CTaHAAPTAMHU
uHTeponepadbenpbHoCcTH». OHH yTBEP)KHAKOT, 4TO OyAylnee He 3a CHCTEMaMH, KOTOpBIE
IBITAIOTCS AeNaTh BCE, a 3a MIaThOpMaMH, KOTOPbIE MPEBOCXOAHO YMEIOT MHTETPHPOBATH
CTOPOHHUE CEPBUCHI. DTO NOJUEPKUBAET KPUTUUECKYIO BaXKHOCTh TAKUX CTaHAApTOB, Kak LTI
Advantage, nnst obecniedeHust OECIIOBHOTO B3aUMOIEHCTBUSI.

Tperbe HanpaBieHHEe — MOCTPOSHHUE APXUTEKTYP, OPUEHTHPOBAHHBIX Ha naHHbIe (Data-
Driven Architectures), nast moanepskku uckyccrseHHoro uHremuiekra (MH). CoBpemeHHBIe
HNOC paccMaTpuBarOTCsl KaK MCTOYHHUKH LIEHHBIX TAHHBIX 11 yueOHOH aHamutuku. B padote
[8] mnpeamararoT MoOAeNb ApPXUTEKTYpbl, B IIEHTPE KOTOPOM HAXOAMUTCA «O3€po
oOpazoBatenpHbIX naHHBIX» (Educational Data Lake). B a1y Momenb crekaroTcs naHHbBIE H3
BCEX KOMIIOHEHTOB SKOCHCTEMBI C Hcronb3oBaHueM crannaptos XAPI u Caliper. Ha ocHose
3TUX JaHHBIX pabotarotr Moxynu MU, oTBeuaromme 3a afanTauyo KOHTEHTA, IPEAUKTUBHYIO
AHAJMTUKY YCIEBaeMOCTH M (OPMHUPOBAHHE TNEPCOHAIN3UPOBAHHBIX 00Pa30BaTENbHBIX
PEKOMEHAALIUM.

IIpoBeneHHbI aHAN3 TOATBEPKAAET, UTO NPEJIOKEHHAsi TeMa HAXOAUTCS Ha IIepeHEM
Kpae MHUPOBBIX uccienoBaHuil. OmHaKo, HECMOTPS Ha TIyOMHY NPOPabOTKU OTHEJIBHBIX
aCTIEKTOB, COXPAHSETCS 3aMETHBIN Tpodert:

— HCCIIeIOBAHMS IO MUKpPOCEpPBUCAM (POKYCHUPYIOTCS HA TEXHUYECKHX MTPEUMYLIECTBAX,
HO YaCTO YITyCKaIOT U3 BUAY CHEeUU(PUKY CTAHIAPTOB HHTEIPALIHH.

— paboThl MO 3KOCHCTEMaM OMNHCHIBAIOT BBICOKOYPOBHEBYIO KOHIETIUIO, HO HE
IpeiaraloT KOHKPETHOrO TEXHUYECKOTO NMPOEKTa IJIsl €€ peaan3aliii.

— MOJENH, OPUEHTHPOBAHHBIE HA JaHHBIE, TIyOOKO MPOpadaThIBAIOT CIIOH aHAUTHKH,
HO HE BCEraa YBSI3bIBAIOT €ro C BOIMpPOCaMU OE30MacHOCTH M MOIYJIbHOCTH KJIMEHTCKHX
NPUIIOKEHUH (MUKPO-(PPOHTEHAAMH).

HayuHnast HOBH3Ha paOOThI 3aKJIIOYAETCS B CHHTE3€ THX TPEX HAINPABJICHUH B €IUHOH,
KOMILIEKCHON apXxuTekTypHOU mozpenu. [Ipemnaraercs He nmpocTo HAOOp MHUKPOCEPBUCOB, a
LIEJIOCTHBIA TPOEKT, TA€ MHKPOCEPBUCHBIN OSKEHA COYeTaeTcs ¢ MUKPO-(QPOHTEHIHBIM
uHTEepQECOM, SKOCHCTEMHBIH MOAXOA pEealu3yeTcsl 4epe3 IONHBIA CTEeK COBPEMEHHBIX
craunaptoB (LTI, xAPI Caliper, CLR), a 0e3omacHocTh oOecrieunBaeTCss MPOAKTUBHOM
Moznenbto Zero Trust.

MeTtononorust HCCAEAOBAHUS

Hdna  pa3pabotku u  OOOCHOBaHHMSI HOBOM  apXUTEKTypbl  HH(POPMALMOHHO-
00pazoBaTeNbHON CHCTEMBI ObLT MPUMEHEH KOMIUIEKCHBIN TOAXO, SAPOM KOTOPOTO SIBIISIETCS
METOl CHUCTEeMHOro aHamusa. JlaHHblii Meron Obll  BBIOpaH BBHIY CIIOKHOCTH U
mHorokomrnoHeHTHOCTH MOC, uro Tpebyer pacCMOTPEHHsI CHCTEMBI KaK €IWHOrO LEJIOro C
yUETOM BCEX B3aMMOCBSI3€H MEXy ee sieMeHTamMu. Mccnenosanue ObIIo MPOBEIEHO B YETHIPE
MOCJIEI0BATENbHBIX dTala.
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Ha mepBoM sTanme — CTPYKTypHOH NEKOMIO3MLMH — ObUIa OIpeneNneHa JOrH4YecKast
cTpykrypa coBpemeHHoit MOC. Cucrema Obuta pasaeieHa Ha IECTh (PYHKIMOHATBHBIX
ypoBHel: kaHanbl goctyna, API-mmo3, cepuckl MOC, nHTerpanys U craHAapThl, JaHHbIE U
aHAJINTHKA, O€30MaCHOCTh U COOTBETCTBHE. Takas JEKOMITO3ULUS MO3BOJIIIIA H30JIUPOBATh U
JeTaJIbHO MPOAHAIN3UPOBATE TPEOOBAHMSA K KAKAOMY apXUTEKTYPHOMY CJIOKO.

Ha BTOpOM 3Tame nmpuUMEHsSUICS CPaBHHUTEJBHBIN aHATN3 KJIFOUEBBIX TEXHOJIOTHYECKUX
crannaptoB B chepe EdTech. bbuin paccMoTpeHBI U cOMOCTaBEHBI MO (PYHKIIMOHAIBHBIM
BO3MOYKHOCTSIM, COBMECTHMOCTH U 3peJocTH Takue crierudukannu, kak LTI 1.3/Advantage,
xAPI, Caliper Analytics, OneRoster, QTI 3.0 u Open Badges. Llensto mannoro srama Obu1
BBIOOP  ONTHMAJBHOIO  CTE€Ka  TEXHOJOTHH,  OOECIeYMBAIOIEr0  MAaKCHMAJbHYIO
UHTEpOIepadbenbHOCTh U (PYHKIIMOHAIBHYIO TIOJHOTY OyayInel CHCTEMBI.

Tperwnii 3Tan BKIOYAN aHAINU3 PUCKOB M He(YHKIIMOHAIBHBIX TpeOoBanmil. B pamkax
3TOro 3Tana ObUTH HASHTU(PUIMPOBAHBI KITIOUEBbIe TPEOOBaHUS K O€30MaCHOCTH, TOCTYITHOCTH
U COOTBETCTBHIO HOPMAaTHBHBIM akTaMm. Oco0oe BHuUMaHHE OBUIO YAENEHO aHAJU3y
MIPUMEHUMOCTH apXUTEKTYPHOU Monenu Zero Trust muid 3aliUThl JAHHBIX B PAaCIpeAeIeHHON
cpene, a Takke HEOOXOAMMOCTH COOTBeTcTBUsI craHnmapram noctynHoctd (WCAG 2.2) u
3aKOHONATENbCTBY O MEPCOHAJNBHBIX NAaHHBIX (C yueToM crneunpuku 3akoHOB PecryOmuku
Kazaxcran u esponetickoro GDPR/AI Act).

Ha 3akmrouuTenbHOM, YETBEPTOM STame — JTale CHHTe3a W MOICIMPOBAHUS —
Pe3yJIbTAThl MPENbIAYLINX 3TANoB ObLTH OOBEIUHEHBbI B €AMHYI0 KOHLENTYAJIbHYI) MOJIEINb.
beuta paspaborana u BH3yaJIM3HMpPOBaHA WHTETPALIMOHHAS cxeMa HOBOH apxurektyprl MOC,
KOTOpasl U SIBJSIETCS OCHOBHBIM PE3YJIbTATOM JAAHHOTO HMCCJIENOBAHUS. JTa CXeMa HarJIsaHO
JIEMOHCTPHPYET B3aMMOCBS3M MEXAY BCEMH KOMIIOHEHTaMU CHCTEMBI, MOTOKH TAHHBIX U
TOYKH UHTETPALIIH.

Takum oOpa3omM, BBIOpaHHAasE METOMOJIOTHSl TIO3BOJNIMJIA OOECHEUNUTh CHCTEMHBIMH,
BCECTOPOHHUIN 1 OOOCHOBAHHBIH MOAXO] K MPOSKTUPOBAHHIO MPENJIOKEHHOH apXUTEKTYPHI.

Pe3yabTaThl HccaenoBaHust

KiroueBbIM  pe3ysbTaTOM MPOBENSHHOTO HCCIENOBAHUS SIBIIACTCS paspadoTaHHas
KOHILIETITYaJIbHAsI MOZIEJIb ApXUTEKTYpPhl HHYOPMALIMOHHO-00Pa30BaTENBHON CHCTEMBI HOBOT'O
NoKoJIeHusi. Mozenb, TpencTaBieHHass Ha PucyHke 1, OCHOBaHa Ha MHOTOYPOBHEBOM,
MHKPOCEPBUCHOM TOAXONE M BKJIIOYAeT B ce0sl KOMIIOHEHTHI Al OOecredeHus: THOKOCTH,
uHTEepoIepadbeTbHOCTH U 0€30MaCHOCTH.
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PucyHok 1 Cxema UHTerpauum KOMMOHEHTOB HOBOW apXmTeKTypbl IOC

ApPXUTEKTYpa COCTOMT U3 LLIECTM JIOMMUYECKNX YPOBHENM, KadXKbIA U3 KOTOPbIX BbIMO/IHAET
onpeaesieHHYH (DYHKLMIKO:

YpoBeHb «KaHasibl gocTyna» (User Access). 3TO YpOBeHb  B3aMMOAENCTBUSA
nosb3oBaTens ¢ cucTemoit. OH BK/IHOUaET B Ceb51 COBPEMEHHbIE K/TMEHTCKIME MPUIIOKEHUST: BED-
WHTepeliCc, MOCTPOEHHbIA Ha TEXHOMOMMU MUKPO-(poHTeHaoB (MFE) wim B Buge PWA
(Progressive Web App), HaTUBHblE MOOWU/IbHBLIE MPUIOXEHUST 1 BHELLHME 06pa30oBaTe/lbHbIe
WHCTPYMEHTbI, UHTerprpyemble no ctaHgapTty LTI (Learning Tools Interoperability). Takoi
nogxop ob6ecrneymBaeT MOAY/IbHOCTb M eAMHCTBO MM0/1b30BaTe/IbCKOrO OrbiTa Ha pPasHbIX
YCTPOWNCTBAX.

YpoBeHb «API-lto3» (APl Gateway). Cny>XuT eaMHON TOUKOW BXoda [Ansl BCEX
KMMEHTCKUX NPUIOXKeHWA. OH pellaeT Tpu KPUTUYECKUE 3afaun:  ayTeHTUMKaLMIo
nosb3oBatenen 4epes npoTtokonbl eanHoro Bxoga (OIDC/SAML SSO), asTopusaumio
3anpocoB K BHYTPEHHMM cepBuMcaMm C uMcnonb3oBaHveM cTaHgapTa OAuth 2.0, a Takke
LeHTPa/IM30BaHHbIA MOHUTOPWHN, ayauT U KypHa/IMPoBaHMe BCeX 00paLLIEHNI K CUCTEME.

YpoBeHb «Cepsucbl MOC» (IOS Services). A4po cucTeMbl, peasin3oBaHHOE B BUe
Habopa He3aBUCUMbIX M CMabo CBSI3aHHbIX MMKPOCEPBUCOB. Kadkabli CcepBUC OTBeYaeT 3a
OTAENbHYK  OM3HEC-(DYHKUMIO:  yNpaB/ieHVe Kypcamiy, MpoBefieHVe TecTMpoBaHuA (C
noadep>kko crtaHgapta QTI  3.0), BegeHVe KaTasiora KypcoB WM MHTerpaums c
WHopMaLMOHHbIMK  cucTeMamn ydaumxca (SIS) no craHgaptam OneRoster n CASE,
KOMMYHUKaLMOHHbIE CEPBUCHI U YrpaB/ieHre (hirHaHcaMM.

YpoBeHb «WHTerpaums n ctaHgapTblk (Integration and Standards). 3T1oT croii
obecneymBaeT CEMaHTUYECKYHO N TEXHUYECKYIO MHTePOonepate/IbHOCTb Kak BHYTPW CUCTEMbI,
Tak U C BHeLUHUM MuypoM. OH BK/KOYaeT peasnmsauumio npotokosioB LTI 1.3/Advantage a/is
WHTerpaupm MHCTPYMEHTOB, a Takoke XpaHWIuLLE y4ebHbIX 3anuncein (LRS) g cbopa gaHHbIX
06 y4ebHOM aKTMBHOCTW MO cTaHAapTy XAPI. 0519 NpoABUHYTON aHa/MTUKL UCMOMNb3YeTCs
mMogenb Caliper Analytics, a gna uudposoi cepTudmkaumm - Open Badges n CLR
(Comprehensive Learner Record).
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Yposens «/lanHble n aHanuTukay (Data and Analytics). 3nechk arperupyroTcsi, XpaHsaTCs
U 00pabaThIBAlOTCS AaHHBIE, MOCTYIAIOIINE OT CEPBHCOB. Y POBEHb BKIIFOUAET B CeOs1 03epo
nansbix (Data Lake) wnn xpanwmmme (DWH) nist cbopa ChIpbIX B CTPYKTYPHUPOBAHHBIX
JaHHBIX, HHCTPYMEHTBI OusHec-aHaNMUTUKU (BI) ams mocTpoeHust oT4eToB, a Takke CIOoH ¢
MozenssMu MamuHHOro obydenus (ML/AI), koTopble MCHONB3YIOTCS ISl MEPCOHATU3ALNN
KOHTEHTA, MPEANKTHBHON aHAJTUTHUKU U TOCTPOEHHS! aJaNTUBHBIX TPACKTOPUN OOYUYEeHHUSI.

Yposenb «besonacuocTs u cootBeTcTBUe» (Security and Compliance). ITOT CKBO3HOIA
yYPOBEHb OMpenesseT o0Imue MOJUTHKH Oe30MacHOCTH M COOTBETCTBUSI HOpMaTHBaM. B ero
OCHOBE JIGKUT apxuTeKTypHbIii momxon «Hynesoro nosepust» (Zero Trust), KOTOpBId
NpEeArnoNaraeT NPOBEPKY KakAoro 3ampoca. Takyke OH BKJIIOYAET MEXAHH3MBI CKBO3HOTO
JKYPHAIMPOBAHUS U ayANTa NEHCTBUI U 00ecneunBaeT COOTBETCTBHIE TPEOOBAHUSAM LN POBOH
noctynHocTH (WCAG 2.2) 1 3aKOHOAATEIBCTBY O 3aIMUTE NMEPCOHANBHBIX TaHHBIX.

[IpencraBneHHass  MoAenb  SIBIAETCS  KOMIUIGKCHBIM  pELIEHHEM,  KOTOpoe
CHCTEMATH3UPYET MPUMEHEHHE MEPEIOBbIX TEXHOJIOTUI 1 cTaHAapToB i noctpoenus MOC
HOBOT'O ITOKOJICHHSI.

Huckyccust

[IpemnokeHHas B IPEeObIAYLIEM pa3elie apXUTEKTypa sBIISETCS HE TPOCTO TEXHHUECKUM
peleHneM, a KOHLENTYaJbHBIM CABHUIOM OT TPAaAMIMOHHBIX MOHOJUTHBIX MOC k rudkum
U pPOBBIM 00PA30BATEIBHBIM SKOCHCTEMAaM. AHAJIN3 €€ KIIFOYEBbIX OCOOCHHOCTEH MO3BOJISIET
BBIJCNUTD Psil (PyHIAMEHTANBHBIX MPEUMYIIECTB, a TaKXKe IMOTEHIHMAJbHBIX BBI3OBOB IPHU
BHEIIPEHUH.

KiroueBble nmpenMy1ecTBa apxuTeKTYphI:

1) PagukanbHOe TOBBIIEHHE THOKOCTH W MacmTabupyemocTd. B ornmume ot
MOHOJIUTHBIX CUCTeM (Hampumep, kiaccudecknx nHcrausinuii Moodle unn Blackboard), rne
1000 KOMIIOHEHT JXECTKO CBsi3aH C SAPOM, MHKPOCEPBUCHAs apXHUTEKTypa IO3BOJISAET
pa3pabaTheiBaTh, pa3BEPTHIBATH U MACIITAOMPOBATH CEPBUCHI HE3ABUCUMO. IJTO JaeT
NPaKTUYECKHE TPEUMYIIECTBA: HAIIPUMED, BO BPEMsI CECCUH MOJKHO AECATUKPATHO YBEJTUYHTD
pecypchl CepBHCa TECTHPOBAHUS, HE 3aTParuBasi MPOM3BOIUTENLHOCTD NIOPTAJIa M CHCTEMBI
yhopaBieHus Kypcamu. Takas TrpaHyJIsIpHOCTb O0ecreunBaeT HE TONBKO TEXHHYECKYIO
3¢ (PeKTUBHOCTD, HO W OPTraHU3AIUOHHYI0 THOKOCTb, TO3BOJISII OBICTpEee MUJIOTHPOBATH U
BHENIPSITh UHHOBALIMOHHBIE 00pa30BaTeIbHbIE HHCTPYMEHTHI.

2) Ilepexoxg OT 3aMKHYTOH CHCTEMBI K OTKPBITOH 3kocucreme. PyHaaMeHTalbHOE
MPEUMYIIECTBO MPENJIOKEHHON MO — OTKa3 OT MPUBSA3KH K OJHOMY IOCTaBIIMKY (vendor
lock-in). bnarogapst cTporomy CieJOBaHHMIO CTaHAAPTAM HWHTEPONEPadeTbHOCTH, TAKUM Kak
LTI 1.3/Advantage u OneRoster, yueOHOE 3aBeneHre MOXKET CBOOOIHO MOIKITFOYATh JIYUIITHE
B CBOEM KJIACCE WHCTPYMEHTBI OT pa3HbIX paspadoruymkoB. Cucrema mpeBparnaercs: H3
«KOpPOOOYHOTO TMPONYKTa» B IJIATGOPMY-UHTETPATOP», YTO COOTBETCTBYET COBPEMEHHBIM
koHuenmusiMm NGDLE (Next Generation Digital Learning Environment), onucanHbIM B 0030pe
JUTEPATYPHL

3) I'nybuna u BcecTOpOHHOCTDH yueOHOM aHanmuTuku. Tpaauunonnsle LMS cobupatot
OrpaHUYEHHBIH HAOOp MaHHBIX (B OCHOBHOM, OLIGHKM M (aKTBl AOCTyma K Kypcey).
[IpennoxkeHHass apxuTekTypa, wucnonb3yromas cBsisky XAPI um  Caliper Analytics ¢
LIEHTPAJIM30BAHHBIM 03€POM JaHHBIX, TIO3BOJSIET COOMPATh AETATN3UPOBAHHYIO HH)OPMALHIO
0 KaXXJIOM LIare CTyAeHTa B LU(POBOH cpesie — OT MPOCMOTPA BUAEO U yUACTHUS B CHMYJISLIUSIX
10 aKTUBHOCTU Ha (opymax. UMeHHO 3TOT OoraTeiii HAOOpP NAHHBIX SIBJISIETCS HEOOXOIUMBIM
TonauBoM 1A moaene MM, no3sonsst nepedTtu OT NPOCThIX PEKOMEHJALUN K MOCTPOECHHUIO
IEeWCTBUTENIbHO aIalITUBHBIX 00Pa30BaTENbHBIX TPACKTOPUH.
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4) IlpoaxtueHast Monenb Oe3onacHoctr «Hynesoro nosepus» (Zero Trust). B ycnosusix
pacripenenieHHOH 3KOCHCTEMBI, I'I€ B3aUMOIECHCTBYIOT AECATKM BHYTPEHHUX M BHEIIHUX
CEpBHUCOB, KJIACCUYECKast MOAENb OE30MacHOCTH (IePUMETPa» CTAHOBUTCS Hed((EKTUBHOM.
Ilonxon Zero Trust, 3aj0X€HHBIA B OCHOBY aPXWUTEKTYpPBI, MPEAINONAraeT, 4TO HHU OJUH
KOMIIOHEHT WJIM TIOJIb30BATENb HE SIBJISIETCS HOBEPEHHBIM MO yModanuio. Kakaelil 3ampoc
MPOXOIUT CTPOTYIO NMPOBEPKY IMOUTMHHOCTH W aBTOPU3ALMH, YTO KAPAMHAJBHO IOBBILIAET
3aIUIIEHHOCTh CHCTEMBbl OT BHYTPEHHHUX M BHEUIHMX YIPO3, UYTO OCOOEHHO BAKHO IIPH
00paboTKe 4yBCTBUTEIBHBIX IEPCOHAIBHBIX TAHHBIX CTYIEHTOB.

HecmoTpss Ha 3HAuMTENbHBIE NPEHMYLIECTBA, BHEAPEHUE NOAOOHOH apXUTEKTyPhI
COIIPSDKEHO C PSIZIOM BBI3OBOB!

— MOBBILICHHAS] CIIOXKHOCTh SKCIUTyaTalMd. YTPaBlieHHE AECATKAMH MHKPOCEPBHCOB
CJIOJKHEe, YeM aJMUHUCTPUPOBAHME MOHOJHUTHOTO MNpHiIOXKeHHs. [l pemeHust 3>Toi
npobaeMbl HEOOXOIMMO HCIIONBb30BaTh COBpeMeHHbIe DevOps-NpakTHKH U WHCTPYMEHTHI
opkecTpanuu  KoHTeliHepoB (Hampumep, Kubernetes), KoTopble  aBTOMAaTU3HPYIOT
pa3BepThIBAHUE, MOHUTOPUHT U MacIITaOMPOBAHUE CEPBHCOB.

— TpeOOBaHUs K KOMIETEHIUsIM KOMaHIbl. BHeOpeHue u mopnepKka TaKOW CHCTEMBI
TpebyroT or IT-crnenuanucToB HOBBIX HABLIKOB B oOyacTu obmauHbix TexHonoruii, CI/CD,
UHTErpallii U aHaJu3a JaHHBIX. JTO MPEACTaBIsieT COOOH BBI3OB Ui TpaguluoHHbIX IT-
OTAEJIOB YHUBEPCHUTETOB, OJIHAKO B TO K€ BpeMs SBIACTCS CTUMYJIOM Ui HX
poeCCHOHATILHOTO POCTa U TPaHC(HOPMALIUU U3 CITYKObI MONAEPKKH B HEHTP HUPPOBBIX
WHHOBALMU.

— ympaBiIeHHE TaHHBIMH M COOTBETCTBHE 3aKOHOAAaTeNnbcTBY. COOp OrpOMHOIO MaccuBa
JEeTaTN3UPOBAHHBIX JaHHBIX 00 yueOHOH akTUBHOCTH TpeOyeT pa3padOTKH CTPOroi MOJUTHKU
ynpasienus: naHHbiMH (Data Governance). Heobxonmmo obecneunTs MX aHOHUMH3ALMIO,
NICEBIOHMMHU3ALINIO U COOTBETCTBHE TPEOOBAHMUIM 3aKOHOAATENBCTBA O 3AIINUTE NEPCOHATBHBIX
nanHbix, Takux kak GDPR B EC u 3akoH «O mepcOHaNbHBIX MAHHBIX M HMX 3aLIUTE» B
Pecnybnuke Kaszaxcran. DToT acmekt TpeOyeT He TOJbKO TEXHHYECKUX, HO M CEePbE3HBIX
OPTaHU3aLOHHO-IPABOBBIX MPOPAOOTOK.

B nenom, npennoxeHHas apXUTEKTypa NPEACTABISIET COOOH CTPATErHYeCKOe BIOKEHUE
B Oynymee oOpa3oBaTesibHONH HHQPACTPYKTYPHL, KOTOPOE OKYIMAETCsl 3a C4YeT THOKOCTH,
OTKPBITOCTH M BO3MOKHOCTEH 1151 TITyOOKOH MepcoHann3auuy 0OydeHusl.

3akaouenne

B nHacrosimeit pabGorte Oblia mMpennpuHATA IMOMBITKA PEHINTh AKTYyAJIbHYIO MpoOsemMy
HECOOTBETCTBHS TPAIULIMOHHBIX MOHOJMUTHBIX apxutektyp MOC tpeboBaHMAM COBpeMEHHON
mudposoii memaroruku. (OCHOBHBIM PE3YJIBTATOM HCCIIEIOBAHUS CTaja pas3paboTka
KOMIUIEKCHOW KOHLENTYaJbHOH MOJENH apXUTEKTypbl, OCHOBAHHOW HAa CHHEPIHH
MHKpPOCEPBUCHOTO monaxona, OTKpbIThix EdTech-cranmaproB u mpoakTuBHOH Monenu
6ezonacuoctr «HyneBoro noBepus».

[IpemnoxkeHHas: apxuTeKTypa GOPMHUPYET TEXHOIOTUIECKUH (PYHAAMEHT Uil CO3TaHMs
ruOKux, MacmTabupyeMbIX W HHTepornepadeNbHbIX O00pa3oBaTeNbHBIX 3KocucTeM. Ee
NPAaKTUYECKas 3HAYMMOCTh 3aKJIOYaeTCsi B BO3MOXHOCTH IPEOAOJETh OrPaHUYCHUS
yCTapeBIINX CHUCTEM, OOECHEeuMB YCJIOBHS JUIsl TIyOOKOH mNepcoHanm3anmuu OOyudeHHUs Ha
OCHOBE JaHHBIX U OECIIOBHOW HMHTErpalyy Jy4IIUX B CBOEM Kiacce 00pa3oBaTeNbHBIX
UHCTPYMEHTOB.

Crnenyer npusHaTh, 4TO HaHHas paboTa MpeacTaBsieT cOO0 KOHLENTYaTIbHYIO MOJIENb,
U ee TpaKkTHUeckas peanm3anus norpedyer nampHEHIMX wuccienoBaHuil. B kadectse
NEePCIEKTHBHBIX HANpaBieHUH it Oyayiel paboThl MOYKHO BBIIEIUTD:
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— pa3paboTky u pa3BepTeiBaHHe nporotuna (MVP) npennokeHHONH apXUTEKTyphl IS
NPOBEPKH €€ KU3HECTIOCOOHOCTH B PEAIbHBIX YCIOBHUSX.

— NPOBEJECHNUE HArpy304HOrO TECTUPOBAHUSA AJIsI SMIMPUYECKON OLICHKU MOKa3aTesen
MacIITa0UPyEeMOCTH U POU3BOAUTEIBHOCTH.

— HCCNIeIOBaHNE BIUSAHUS COOpaHHbIX XAPI-maHHBIX Ha 3QPEeKTHBHOCTL Mopeneit
NPEANKTUBHON aHAJIUTHKN U WX PEaJbHOTO BO3ACHCTBHUS Ha 0Opa30BaTENbHBIE PE3yJIbTAThI
CTYJI€HTOB.

— BHeApEHHE MONOOHBIX APXUTEKTYP — CIOXHBIHA, HO HEOOXOAMMBIN IIar Ha MyTH K
MOCTPOSHUIO MOAJTMHHO LIU(POBOMA, OTKPBITON U MHTEJUIEKTYaIbHOW 00pa3oBaTEIbHON CPeIb
Oynayuiero.
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Abstract

This article is devoted to the comparative analysis of intonation patterns in English, Russian and Kazakh
languages. The importance of intonation as a means of expressing emotional state, communicative intention and
organisation of speech act is emphasized. The characteristics of intonation contours, their classification and role
in each of the languages under consideration are analysed. Special attention is paid to the problems arising in
intercultural communication due to differences in intonation patterns. The results of the study make it possible to
highlight universal and specific features of intonation systems due to linguistic and cultural factors, which can be
useful for language learners and specialists in the field of intercultural communication.

Keywords: intonation, intonation patterns, prosody, intercultural communication, pragmatics.

MHTOHAIUA 3AHJABIJIBIKTAPBIH )KOHE OJIAP/IBIH AFBIJIIIBIH, OPBIC
KOHE KA3AK TUINEPIHAET'T CEMAHTUKAJIBIK KOHHOTAIIUAJIAPFA
I9CEPIH CAJIBICTBIPMAJIBI TAJIIAY
Kysem6aesa A.M.!", liocembaesa JK.E.!, lono6aesa A.E.!, UGpaesa K. |1
*«Manaw Koszvibaee amvinoazer Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponaen, Kazaxcman
*Xam-xabap yuin asmop: kuzaigull@mail.ru

Angarma

Byn makama arpDIMBIH, OPBIC KOHE KA3aK TUTACPIHACTI MHTOHALMSA 3aHIBIIBIKTAPBIH CAIbICTHIPMAJBI
Tajgayra apHATFaH. HTOHAIMAHBIH SMOIHOHAIIBI JKaF A Ibl, KOMMYHHKATHBTI HUCTTI KOHE COHUIICY OPCKCTIH
YHBIMIACTBIPY A6l OLNAipy Kypambl pETiHACTT MAaHBI3ABUIBIFBIHA Oaca HA3ap ayAapbuiaasl. MHTOHAIMSIIBIK
KOHTY PAApABIH CHIIATTAMAIAPHI, OJTAP/IBIH MKIKTCIY1 MKOHE KaPACTHIPBLIBIN OTHIPFAH TUTACPIIH OPKAHCHICBIHAAFHI
peri TagmaHaael. HTOHAIMS YITiNCPiHIH aHBPMAIIBLIIBIFEIHA OAHIAHBICTE MOACHHCTAPANIBIK, KAPHIM-KATBIHACTA
TYBIHIAUTBHIH MOCCIICIICPTES CPCKIIC HA3ap ayJaphLIANbL. 3CPTTCY HOTIDKCICP! THHTBHCTHKANBIK JKOHC MOIACHH
(haxToprapra OAHIAHBICTH HHTOHAIMSLIBIK JKYHeaepaAiH oMOe0ar skoHe 031HAIK CPEKIICTIKTCPiH OO KOPCeTYTE
MYMKIHIIK Oepei, Oy Tin YHPCHY ISP MCH MOACHUCTAPAIBIK KOMMYHHKALNSA CATACBIHAAFBI MAMAHAAD YIIiH
Ak JaIb! 00Ty Bl MYMKIH.

Kinr ce3nep: HHTOHAIMS, HHTOHALMS 3aHABIIBIKTAPBL, MPOCOIIS, MOACHUETAPAIBIK KOMMY HUKALIHS
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CPABHUTEJIbHBIN AHAJIA3 HHTOHAITAOHHBIX MATTEPHOB U
NX BAIUAHUE HA CEMAHTUYECKHUE KOHHOTALIMA
B AHIJIMCKOM, PYCCKOM H KA3AXCKOM SI3BIKAX
Kysem6aeBa A.M.1", Trocembaena JK.E.!, losno6aesa A.E.!, Hopaesa K.I.!
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesa,
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu: kuzaigull@mail.ru

Annoranus

JlaHHAd CTaThsd MOCBAINCHA CPABHHTCIFHOMY AHANH3Y HWHTOHAIHOHHBIX TATTCPHOB B AHTIIHHCKOM,
PYCCKOM H KA3aXCKOM 3bIKaX. OTMCUACTCA BAXKHOCTh HMHTOHAIIMH KAK CPCSACTBA BBIPAKCHHS SMOIHOHAIBEHOTO
COCTOSIHHS, KOMMYHHKATHBHOTO HAMCPCHHA W OPTAHU3ALMH PSUCBOTO aKTAa. AHAMM3HPYIOTCH XapaKTCPHCTHKH
HHTOHALIHOHHBIX KOHTYPOB, MX KIACCH(HKALMA W POTb B KOKIOM H3 PACCMATPHUBACMBIX A3BIKOB. Ocoboe
BHHMAHHC YACIACTCS MPOOICMAaM, BO3HHKAIOIMAM B MCKKYIBTYPHOM KOMMYHHKAIMH H3-32 PasIHIdi B
HHTOHALIHOHHBIX MOACIIIX. Pe3yIbTaThl HCCICI0BAHHUS MO3BOJLIIOT BRIACIHTD YHHBEPCAIBHBIC H CIICHU(DIICCKUC
OCOOCHHOCTH WHTOHALIMOHHBIX CHCTCM, OOYCIOBICHHBIC JTHHTBHCTHUCCKHUMH W KYJIBTYPHBIMH (DAKTOPAMH,
KOTOPBIC MOTYT OBITh TOJIC3HBI I H3YYAIOMINX S3BIK W CHCIHATHCTOB B O0OJACTH MCXKKYJIBTYPHOH
KOMMYHHKAITHH.

Kirouerbie ¢JI0BA; HHTOHAINS, HHTOHAILIMOHHBIC MATTCPHBI, POCOIHS, MCIKKY IBTYPHAS KOMMYHHKAIIHA.

Introduction

This article is devoted to the comparative analysis of intonation patterns in English,
Russian and Kazakh languages. The importance of intonation as a means of expressing
emotional state, communicative intention and organisation of speech act is emphasized. The
characteristics of intonation contours, their classification and role in each of the languages under
consideration are analysed. Special attention is paid to the problems arising in intercultural
communication due to differences in intonation patterns. The results of the study make it
possible to highlight universal and specific features of intonation systems due to linguistic and
cultural factors, which can be useful for language learners and specialists in the field of
intercultural communication.

The aim of the article is to make a comparative analysis of intonation patterns and to study
their influence on semantic connotations in English, Russian and Kazakh.

Despite the fact that we live in times of globalisation and the Internet, when people have
access to an unlimited number of resources, the problem of differences in intonation patterns
between English and Russian still remains relevant [1].

Intonation, being an integral element of oral communication, forms the rhythmic and
melodic structure of an utterance and determines its communicative function. Despite the
universality of intonation as a phonetic phenomenon, its specific characteristics vary depending
on the linguistic system. Differences in intonation between speakers of Russian and English
often explain mutual misunderstanding. Unfortunately, many people do not think that
intonation differences in the two languages lead to communicative disorders and emotional
dissatisfaction of speakers. While English intonation seems extremely emotional to Russians,
Russian speakers are perceived in English-speaking communities as straightforward,
categorical and even rude interlocutors [2].

Despite the certain importance of such concepts as duration, speech rate and timbre of
pronunciation for the study of English intonation for sociolinguistic research, for research
purposes we will abstract from the above elements of intonation and consider intonation in a
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narrow sense, concentrating on the melody of speech in English, in other words, on the
consideration of nuclear tones and their communicative meanings [3].

By means of intonation not only the spoken speech is organised and designed, but also the
communicative-pragmatic and emotional-expressive meaning of an utterance is determined. In
addition, intonation plays a major role in the differentiation of utterances in the speech act and
in the dissection of the text into semantic-structural parts. Intonation is the most important
feature of oral, sounding speech, it is a complex linguistic whole consisting of several
components: melody, tempo, pause, stress, rhythm, intensity, timbre. At the acoustic level,
these components correspond to tonal, dynamic and temporal parameters [4].

It is arguably true that the incorrect production of intonational patterns on English would
result to ineffective communication, different interpretations and unintelligibility, among many
others. Yet, the feature has traditionally been neglected in the second language teaching even
when the nonsegmental features are studied [5, p.49].

Materials and research methods

The following methods were used for a comprehensive study of the complex comparative
analysis of intonation patterns and the implications on semantic connotations in the English,
Russian and Kazakh languages: comparative analysis, descriptive method. Audio recordings of
spontaneous speech from speakers of each language were collected for the research. These
recordings covered different types of communication, including interviews, dialogues and
monologues. In addition, to ensure the diversity and representativeness of the data, existing
corpuses of texts and authentic audiovisual materials (e.g., films, podcasts, and public speeches)
were analyzed. This allowed intonation patterns to be studied in a variety of contexts.

Results of the research

Intonation is a critical element of language that determines the meaning and emotional
colouring of utterances. Intonation patterns, which vary both within and between languages, are
an interesting subject for comparative analysis. In this paper, we investigate the intonational
features of English, Russian and Kazakh and their influence on semantic nuances. In English,
intonation, including pitch, tempo, strength and duration, plays an important role in expressing
emotions and meanings. It fulfills the following main functions: semantic-distinctive
(statement/question), emotional-expressive (expression of feelings), syntactic (division of
speech) and pragmatic (indication of intention).

English is characterised by relatively fixed intonation patterns. The main intonation
patterns include ascending, descending and ascending-descending tones, each of which fulfils
a specific communicative function. Ascending intonation is usually associated with questioning
constructions, expressions of doubt, or expectation of a response. Descending intonation, on
the other hand, is usually used in affirmative sentences and indicates the speakers’ confidence.
It is important to note that intonation in English is a meaning-distinguishing element. For
instance, rising intonation (usually used in questions): “Are you coming?”’; descending
intonation (usually used in statements): “I am going to the store”. Ascending intonation can
also indicate uncertainty or expectation of an answer, whereas descending intonation is often
taken to indicate certainty or completeness of thought. It is important to note that in English,
intonation can change the meaning of an utterance: “You are going”. With descending
intonation will be perceived as a statement, and with ascending intonation - as a question. Along
with intonation, prosodic characteristics such as stress and rhythm, as well as the relationship
between intonation and modality, play a significant role in shaping the meaning of an utterance.

The Russian language is rich in intonation possibilities, allowing to convey the subtlest
shades of meaning. Unlike languages with a fixed word order, such as English and Russian
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provides more freedom in the use of intonation. The Russian intonation is characterised by
greater variation and expressiveness. The main types of intonation include: (to express
confidence), rising contours (to express questions and doubts) and incomplete structures that
create a sense of understatement. The intonation also serves as a tool to emphasise important
parts of a sentence: descending the intonation in statements: “I will go to the shop”; the upward
intonation in questions: “Will you go?”.

In addition, in Russian, the intonation can serve to express emotions: “How great” with
an ascending intonation sounds more enthusiastic than with a descending intonation. It is also
worth noting that in the Russian language intonation can change the meaning of an utterance.
For instance, the phrase “Did you do it?” with the different intonation can mean both surprise
and accusation. In Russian, the intonation is a powerful tool that can completely change the
meaning of an utterance, even if the words and grammar remain unchanged.

The intonation system of the Kazakh language, as a representative of the Turkic language
family, is characterised by relative restraint in terms of variation, but plays an essential role in
expressing modality and syntactic relations. The Kazakh speech is characterised by the
following intonation patterns: narrative utterances are usually pronounced with flat or slightly
descending intonation; in interrogative sentences that do not contain interrogative words, a
sharp ascending tone is observed. The intonation of an utterance is closely related to
morphological indicators. Similar to Russian, intonation in Kazakh is capable of conveying a
wide range of emotional shades and semantic nuances, using ascending and descending
intonation contours. The main intonation patterns include rising and falling intonation:
Descending intonation: “Men dukenge baramyn”. (I am going to the shop.); Ascending
intonation: “Sen barasyn ba?’ (Are you coming?); Kazakh also uses intonation to emphasise
information or change emphasis. For example, the phrase ‘Ol meni kordi’ (He saw me) with
different intonation can emphasise different parts of the sentence. This connection is especially
noticeable in the context of the agglutinative structure of the language and its word-formation
processes.

Comparing the intonation patterns of the three languages, several key points can be
highlighted. Table 1 presents data on Comparative table of intonation patterns in the Kazakh,
English and Russian languages.

Table 1. Comparative table of intonation patterns.

Item English Russian Kazakh
Ascending  intonation | ‘Are you coming?’ - a | ‘Sen barasyH ba?’ - a
‘Are you coming?’ - | rising tone at the end | clear rising tone on the
standard rising | expresses a question, | particles ‘ba/me’,
rising intonation intonation in yes/no | may be accompanied by | intonationally signalling
questions, expresses | a tinge of surprise or | a question.

uncertainty, expectation | doubt.
of an answer.

“I am going to the | “I am going to the | “Men dukenge

store.” - typical of | store.” - is also | baramyn.” - A smooth

statements, conveys | characterized by a | or slightly descending

falling intonation finality of thought. smooth falling tone, | tone, concluding the
signaling the | phrase, neutral in

completion  of  the | emotion.
statement.
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the meaning

in tone is rhetorical; a
rise in tone 1s a real
question. The difference
between a statement and

a question often
depends  only  on
intonation.

right word - you can use
intonation to emphasize
the object, subject, or
verb, changing the
semantic core.

Moderate: emotions are | Strongly expressed: | More restrained, but
most often expressed | intonation can | shades of  respect,
lexically, intonation | completely change the | reverence and interest
. . regulates the degree of | meaning of the phrase, | are expressed
Emotional coloring | . . : . .
involvement or | reflecting emotions - | intonationally,
formality. anger, joy, irony, etc. especially in
combination with
speech formulas.
Moderate: emotions are | Strongly expressed: | More restrained, but
most often expressed | intonation can | shades of  respect,
lexically, intonation | completely change the | reverence and interest
. . regulates the degree of | meaning of the phrase, | are expressed
Emotional coloring | . . : . .
involvement or | reflecting emotions - | intonationally,
formality. anger, joy, irony, etc. especially in
combination with
speech formulas.
Changing A question with a drop | The accent shifts to the | Intonation  intensifies

the focus: it emphasizes
key words (especially

verbs and pronouns),
forming accents
depending on  the
context.

Cultural
characteristics

Standardized patterns:
questions are polite but
formal; adherence to
intonation norms  is
important for politeness.

Intonation carries an
emotional and cultural
load: excessive
monotony can  be
perceived as coldness.

Intonation emphasizes
respect, especially when
communicating with the
elderly or elders; tone in
combination with
grammatical polite
forms is important.

1. Structural features of intonation:
- English is characterized by a greater predictability of intonation patterns, especially in
questions (typically with a rising tone) and statements (typically with a falling tone). Intonation
is generally more standardized.
- Russian is characterized by greater flexibility of intonation. The intonation pattern
strongly depends on the speaker’s emotional state and the communicative purpose of the

utterance.

- In Kazakh the intonation system is relatively even and restrained. Intonation interacts
closely with grammatical elements, such as question particles, to convey meaning.
2. The role of intonation in expressing emotions:
- Russian: Intonation plays a key role in conveying emotional colouring. Tone of voice
can dramatically change the meaning of a phrase, expressing, for example, sarcasm, approval

or indignation.

- English: Emotions are mostly expressed through word choice, but intonation is also
important for conveying nuances such as irony, doubt or politeness.

- Kazakh: Emotional expression is usually reserved, often reflecting respect or interest.
Intonation is strictly regulated by social and ethical norms of communication.
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3. Cultural influences on intonation:

- English culture: Intonation is used to soften straightforward emotional utterances (e.g.,
using an ascending-descending tone for polite requests).

- Russian culture: Intonation is often used to emphasise sincerity and strength of feeling.

- Kazakh culture: Intonation is often used to emphasise sincerity and strength of feeling.

Table 2 presents data on the main functional features of intonation in three languages -
English, Russian and Kazakh.

Table 2. “Functional-intonation characteristics of the English, Russian and Kazakh

languages”

Function/ Language English Russian Kazakh
Declarativity Falling tone | Lowering tone Even/flattering tone
General issues Rising Tone | Uplifting Sharp rise
Emotional colouring Moderate Strongly pronounced | Restrained
Pragmatic function Explicit Explicit Depends on the context
Expression of modality | Standardised | Flexible Contextualised

Table 2 shows which intonation contours (e.g. falling or rising) are used to express
specific communicative functions, namely declarative, general questions (question intonation),
Expressions of emotion (emotional colouring), pragmatic function (speaker's intention),
modality (attitude to the utterance: confidence, doubt, politeness, etc.).

1. Declarativeness:

- In English, a descending tone is often used for statements, giving the utterance
completeness and neutrality.

- Russian also uses a descending intonation, but it may be more variable and depend on
the emotional state of the speaker.

- In Kazakh, affirmative sentences are usually pronounced with a flat or slightly
descending intonation, without pronounced emotional accents.

2. General questions (requiring a yes or no answer):

- In English, such questions are usually characterised by an increase in tone at the end of
the sentence, especially on the last stressed word.

- In Russian, the interrogative intonation is manifested by raising the tone in the second
part of the sentence.

- In Kazakh, interrogative particles (e.g. ‘ba’, ‘me’) are pronounced with a particularly
sharp increase in tone, which is a clear indicator of a question.

3. Emotional colouring:

- In English the emotional colouring of speech is expressed moderately by intonation,
more often lexical means or additional explanations are used.

- In Russian, intonation plays a key role in expressing emotions. One and the same phrase
can have a completely different meaning depending on the intonation.

- In Kazakh, emotions are usually expressed more reservedly, especially in formal
settings. Respectful intonation is valued more than boisterous expression.

4. Pragmatic function):

- In English, intonation clearly indicates the type of utterance, such as request, irony, or
doubt.
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- In Russian, intonation is actively involved in conveying pragmatic meaning, even to the
point of giving the utterance an opposite meaning,

- In Kazakh, meaning is often determined by context and grammatical means (affixes,
particles), not only by intonation.

S. Expression of modality (attitude to an utterance):

- In English, modality is often expressed using certain intonation patterns, such as an
ascending-descending tone to express doubt or politeness.

- The Russian language has a flexible intonation system that allows to give different modal
tones to a phrase.

- In Kazakh, intonation also serves to express modality, but often through context, taking
into account the social relations and status of the interlocutor. Intonation is less free in
expressing modality than in Russian.

Discussion

To summarise, the following key points can be highlighted:

1. Although intonation in all three languages fulfils similar functions (expressing
questions, statements, emotions and accents), the ways of its realisation show certain
differences.

2. While in English and Russian rising intonation predominantly signals a question
orexpectation, in Kazakh its range is wider and includes expressions of surprise or interest.

3. Changing intonation in all languages affects the meaning of an utterance, but in Russian
this function is particularly important because of the flexibility of word order.

4. Intonation patterns can reflect cultural characteristics. In Kazakh, in particular, the use
of intonation to express respect is more pronounced, which is probably related to cultural
traditions.

Conclusion

Thus, intonation is an important aspect of language communication that varies between
different languages. The intonation systems of English, Russian and Kazakh demonstrate both
universal and unique features. English intonation is more regulated, while Russian intonation
is more expressive and variant. Kazakh intonation, influenced by structural agglutination, relies
on grammatical markers and a more even distribution of melody. These differences
significantly influence the interpretation of the meaning of an utterance and play an important
role in intercultural communication. Analysing intonation patterns in English, Russian and
Kazakh reveals both common features and unique characteristics of each language.
Understanding these differences can significantly improve intercultural communication and
help language learners communicate their thoughts and emotions more accurately.
Understanding the intonation features of different languages helps to avoid communicative
misunderstandings and contributes to successful interlingual interaction.
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CIOKETHBIE ITAPAJUIEJIN B POMAHAX
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AHHOTAHSA

B crartbe mpoBOANTCS CPABHUTCTHHBIN AHATIN3 CIOYKCTHBIX MApauieicH B pomaHax Buxropa ['roro «Cobop
IMapmwxckort boromarepm» m I'actona Jlepy «IIpm3pak Omepsr», paccMarpuBaroTCsi 00pa3bl TIIABHBIX T'EPOCH,
MOTHBBI OJMHOYECTBA, JIOOBH W MECTH, a TAK)KC CHMBOJIMKA APXHUTEKTYPHBIX NMPOCTPAHCTB. llemb crarbum —
BBIABHTH M IPOAHATH3HPOBATH CIOKCTHBIC MAPAIUICAM MEKAY JTHMH POMAHAMH, AKLCHTHPYS BHHMAHHEC HA
CXOJICTBE XapakTepPOB, MOTHBAX W CHMBOJHKE. AHAIM3 MOJYCPKHUBACT CXOACTBA M PA3NHYHSI B ABTOPCKUX
MOAX0AaX K M300PKCHUIO M3TOCB B PA3HBIX UCTOPHYCCKUX 3MOXAX W KaHpaX. OCHOBHOE BHEMAHHC V/ICJICHO
ApPXUTCKTYPHBIM TPOCTPAHCTBAM Kak MeTadopaM BHYTPEHHETO MHPA IEPOCB, a TAKKEC CHMBOJIHYCCKUM
3JEMEHTAM, YCHUIUBAKOIIUAM IPAMATH3M HX HCTOPHIL

KoueBbie cioBa: CIOXKETHbIC MAPAIUICITH, H3TOHM, POMAHTH3M, MOJCPHH3M, CHMBOJIU3M, APXHUTCKTY PHBIC
MPOCTPAHCTBA.

TI'ACTOH JIEPYHBIH «OITEPA EJIECI» )KOHE BUKTOP I'tOT'OHBIH
«HOTP-IAM COBOPbI» POMAH/IAPBIHJIAFBI CHOJKETTIK TAPAJIJIEJIBJAEP
Anekcees A.A.l, Bacunbesa O.M.!, Xucmartyaauna A H.""

*«Manam Koszvibaee amvinoazer Conmycmix Kazaxeman ynusepcumentiy KeAK,
Ilemponaen, Kazaxcman
“Xam-xabap yuiin asmop: anhismatullina@ku.edu.kz

Angarma

Maxkanaga Bukrop I'roronsH «Hotp-flam cobops» xoHe Iacrom JlepymbiH «Omepa emeci»
POMAHIAPBIHAAFH CHOKCTTIK TAPALICITHACP CANBICTBRIPMANBI TYPAC TamaaHambl. Herisri KeHimkeprepaiH
OcliHenepi, XKaNFBI3ABIK, Maxa00aT >kKOHE KK MOTHBTEPI, COHIAH-aK COYJNCTTIK KEHICTIKTEPAIH CHMBOJIMKACHI
KapacTeIpsiianpl. MakamanbiH MakcaTel — Bumkrop ['toro men [Macton Jlepy poMaHAApBIHIAFBI CIOMKETTIK
TIApAIEIbACP/ AHBIKTAII, TANJAIL, KEHINKEPICPAiH YKCACTHIFBIH, MOTHBTEP MCH CHMBOJIMKAHBI 3epACICYTe HAa3ap
aymapy. 3epTTey OapbICHIHAA 9P TYPJi TAPUXH KC3CHACP MCH >KAHPIAPIA KAFBLUIFaH KeHiMkeprepal OcHue ey e
ABTOPJIAPIBIH, YKCACTHIKTAPHl MCH aHBIPMAIIBLIBIKTAPHI aHBIKTANaasl. COHmaH-aK, KCHIMKCPICPIOiH MKl dJICMiH
OcliHeney YIIH COyJIETTIK KEHICTIKTEp MEH CHMBOJIMKAJIBIK 3IEMEHTTEPIE EPEKINC HA3aP Ay IapblIa/Ibl.

Kiar ce3aep: CIOKCTTIK HApaLICIbaC), aIacTaFAHIAP, POMAHTH3M, MOACPHH3M, CHMBOJIH3M, COYJICTTIK
KCHICTIKTEP.
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PLOT PARALLELS IN THE NOVELS OF GASTON LEROUX’S “THE PHANTOM
OF THE OPERA” AND VICTOR HUGO’S “NOTRE-DAME DE PARIS”
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Abstract

The article presents a comparative analysis of plot parallels in Victor Hugo’s “Notre-Dame de Paris” and
Gaston Leroux’s “The Phantom of the Opera”. The study examines the main characters, themes of loneliness, love,
and revenge, as well as the symbolism of architectural spaces. The aim of the article is to identify and analyze the
plot parallels between these novels, with a focus on the similarities in the characters, themes, and symbolism. The
analysis highlights similarities and differences in the authors’ approaches to depicting outcasts in different
historical periods and literary genres. Special attention is given to architectural spaces as metaphors for the
characters’ inner worlds and to symbolic elements that intensify the dramatic nature of their stories.

Keywords: plot parallels, outcasts, romanticism, modernism, symbolism, architectural spaces.

Beenenne

Pomansr Bukropa I'toro «Cobop Ilapmwxkckoii boromarepu» (1831) u I'acrona Jlepy
«IIpmspak Omnepb» (1910) sBHAOTCA 3HAKOBBIMH — NPOM3BENEHHSIMU  (DPAHIY3CKON
JIUTEPATYphl, OOBENUHEHHBIMU HE TOJBKO MeCTOM aedcTBus — llaprkeM, HO U riIyOOKMMHU
TEMATUYECKIMHU M CIOKETHbIMU mapayutessiMu. O0a npou3BeneH st UCCIENYIOT TeMbI JIFOOBH,
OTBEP)KEHHOCTH, COLMAJIbHONH H3OJSLUN WM TPArudecKoil CyAbObl TJIaBHBIX T'€POEB, Ybs
BHELITHSIS WJIK BHYTPEHHsISI KMHAKOBOCTbY A€JIaeT UX U3TOSIMH.

Llenp naHHOW CTAThH — BBIABHTH M MPOAHAIM3HPOBATH CIOKETHBIE MAapaJIeNd MEXIY
STUMH POMAaHAMH, aKIIEHTUPYsI BHUMAHHIE Ha CXOJCTBE XapaKTEPOB, MOTUBAX U CUMBOJIHKE.

3amaun MCCIEeNOBAaHMS BKJOYAKOT. 1) aHa M3 KIFOYEBBIX MEPCOHAXKEH W HUX POJIeH;
2) comoCTaBieHHEe MOTHBOB OAMHOYECTBA, JIOOBH M MECTH; 3) U3YUCHHE APXUTEKTYPHBIX
MPOCTPAHCTB (COOOp U omnepa) Kak CUMBOJIOB BHYTPEHHErO MUPa FepOEB.

AkTyanbHOCTH paboThl  OOyCJIOBJIEHA HEOCNA0EBAIOIIMM HHTEPECOM K  OTHUM
NPOM3BEACHUSM, UX MHOTOYHCICHHBIM aaNTaLlUsIM U BIMSIHUEM Ha MAaCCOBYIO KYJBTYPY.

HoBusHa wcciaenoBaHusl 3aKIIFOYAaeTCsl B CPABHUTENBHOM — aHANIN3€, KOTOPBIH
NOAUEPKUBAECT HE TOJBKO OOIMME MOTHBBL, HO M Pa3IM4Ms B aBTOPCKHX MOAXOAAX K
U300pKEHHIO TPAareIuy U3rOEB B Pa3Hble HCTOPUIECKUE STTOXH.

Jns rmyOOKOro MOHUMAaHMS Mapajiesieil MexX1y poMaHaMu HeOOXOIUMO YUHUTBIBATh UX
CBSI3b C JIUTEPATYPHBIMHU HAMPABJICHUSIMH — POMAHTH3MOM, MOJEPHHU3MOM U CHMBOJU3MOM, a
TaKXe POJIb XyIOKECTBEHHOTO MPOCTPAHCTBA KaK KIIFOYEBOI'0 SJIEMEHTA ITOBECTBOBAHMSI.

[TonsiTe «POMAHTHU3M» KOMIUIEKCHOE, KOTOPO€ BO3MOXKHO HCTOJKOBAaTh Kak
OTpenesieHHOe MUpoolymeHne, (uiaocopuo M HampaBieHHE B HCKycCTBE. POMaHTU3M
Bo3HHKaeT Ha pyOeke XVIII-XIX Bekos. B csoeii padore Jlanuesckas H IO. akuenTupyer
BHHUMAaHHE Ha HCTOPUYECKUX MPEANOChLUTKAX Pa3BUTHs POMAHTH3MA B 3aI1aJHOEBPOIEHCKON U
PYCCKOM KyJIbTypax, OTMeuasi IX HeOAMHAKOBOCTH [ 1]. beccmopHbIM (hakTOM BO BCEX Clrydasix
ABISIETCS  TO, YTO IMOSBJIEHHE pOMAHTHU3Ma IPEACTaBIsAeT COO0OW HEKWH BBI3OB
NPEAIECTBYIOIINUM JINTEPATYPHBIM HAIPABICHHUAM, TAKMM KaK PAllMOHAJIM3M H KJIACCULIU3M.
PomanTn3M ynensier BHMMaHHE SMOLMSIM W WHIWBUAYAJIBHOCTH YEJIOBEKA, ONpenessieT
HEoOXOoUMOCTh ¢BOOOABI B TBOpYecTBE. MHTEpECHBIM M AOCTOWHBIM YIIOMHHAHUS 3/1€Ch
spisiercs 3amedanne Csetniosa MLE. 0 ToM, 4TO «B 3110Xy pOMaHTH3MA ... BCITBIXHYJIA CTPACTh
K IyTEHIECTBUSIM Kak croco0y WHIWBHUAYAJILHOTO TO3HAHUS €BpPONEHCKoro apeanay [2].
IlepBoe xKiOUEBOE CIIOBO — TMYTEIIECTBHs, O3HAYAIOIINE BO3MOXKHOCTb (PH3UUECKOTO
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nepeMeeH s, JyXOBHOTO OOOTaIleHHs], YTO OTPAXKAET CYLTHOCTb CBOOOBI BO BCEX CMBICIIAX
3TOTrO CJIOBA. MOXKEIIb OBITh, TZI€ XOYE€llb, U Y3HABAaTh, YTO MOXKENaellb. [[pyroe KiroueBoe
CJIOBO — apeaJi, aCCOLMHMPYEMO€ C MPHUPOIOH, TaKKE€ HMEIOINel HEMaJOBAKHYIO pPOJb B
KOHILICTILIMM POMAHTH3MAa. IIPUPO/IA MPEACTABIISAET COOOH NCTOYHUK BAOXHOBEHHS U YTELICHHUS.

PomMaHTH3M MOCIY>KWJI TMOYBOHM AJsT MOCTEAYIOIUX MOAEPHUCTCKUX HAIMpPABICHHH, B
YaCTHOCTH CHUMBOJHM3MAa. MeXay pPOMaHTH3MOM M MOAEPHH3MOM OTMEYalOT TIyOOKYIO
B3aHMOCBSI3b, BBIPAKAIOLIYIOCS UYepe3 ONPEeAeIEHHbIE CXOICTBA, HO UMEIOT MECTO U PA3JINIHSL
Hanmpumep, B KOHUENIMM pPOMaHTH3Ma HAONMIOIAETCs WACATM3HMPOBAHHOE OTHOLICHHE K
NpUpoze, MPOIIJIOMY W BHEBPEMEHHBIM IIEHHOCTSIM, B TO BpPeMsl KaK MOAEPHH3M CKIJIOHEH
paccMaTpuBaTh 3TH MOHATHE CKENTHYECKH. B CBOIO ouepens MOAepHU3M NIEPEHOCUT BHUMAHHE
HAa COBPEMEHHBIH KOHTEKCT, PEaJIbHOCTh U MPOOJIEMBI, C KOTOPBIMU MPUXOIUTCS UMEThH J1€JI0
3neck u ceituac [3]. Paznuyna mo3uums XynokKHHKa B 0OOMX HampaBlieHHsx. B pomaHTH3ME
XYIOXKHHK MPEACTaBIsieT OO0 HOCUTENS BBICOKUX M, 00IaJar0Iero TAKUMH e HPaBaMH.
B MonepHH3Me BaXKHO KPUTHYECKOE OCMBICIEHHE XYA0KHUKOM OKpy»Karoiero mupa [3].

CxoncrtBa Mexny POMAHTH3MOM M MOIEPHHM3MOM NPEBATUPYIOT HAZ Pa3UUUsSIMU U
3aKJIFOYAIOTCS B CIEAYIOLIEM:

1) onmo3uuys yCTaHOBJIEHHBIM HOPMaM H TPAJHLIHAM,;

2) IJaBEHCTBO MEPCOHAIN3UPOBAHHOIO BOCIIPHUSTHS OKPY KArOIIEH NeHCTBUTEIBHOCTH;

3) oOpaiieHne kK MPUPOIE UEIOBEKAa, OCMBICICEHHE UEIOBEKOM Ce0si M CBOEro Mecra B
OKpY’KaroIieM MHpE;

4) >KCHEpPUMEHTUPOBAHHUE B CTHIISAX U (POPMAX UCKYCCTBA;

5) mHTEpec Kk MUQOIOTHH U CUMBOJIU3MY [3].

Kak Obuto OTMEUYEHO paHee, CHMBOJIM3M SBISIETCS ONHUM M3 MOAEPHHCTCKHX
HanpasieHuil. 13 Ha3BaHus HEOOXOAMMO BBIMJIGHHUTH CJIOBO «CHMBOJD KaK LIEHTPAIbHOE U
OTIpeNeNSAoIIee CYIHOCTh 3TOrO HANpaBICHUS. 3HAYeHHE CHMBOJNA B XYHAOXXECTBEHHON
JaUTEpaType TPYAHO nepeoleHuTb. OHO CIY)KUT XyIOKECTBEHHBIM 00pa3oM, MepenaroIiuM
OTIPENEeNIEHHYIO MBICJIb, SMOLUI0. B paMkax XymoKeCTBEHHOW JINTepaTypbl 3TO CTAHOBUTCS
BO3MOKHBIM niocpeacTsoM Crosa [4].

CrnoBa MOryT mepenaBaTh Pa3JIMYHbIC TOHATHUS, BBICTYMAIOLINE 00pa3aMH, CHMBOJIAMH.
10 MoOryt OBITH CJIOBa, KOTOpble OOO3HAYAIOT KAaKHE-TO MECTa, IyHKTBI, apeasl,
XapaKTEPU3YIOIUECS] CHMBOJIMYECKHM COJEPIKAHUEM U CITy Kalie TapMOHUYHBIM (POHOM st
Pa3BEPTHIBAHUSI OCHOBHBIX COOBITHH XYIOXKECTBEHHOT'O MPOU3BEIAEHHS. 31€Ch MbI Kacaemcs
TaKON Ba)KHEHIIEH KaTErOpUM B TEKCTE KaK KaTEropus NpOCTPAHCTBA.

Kareropust mpocTpaHcTBa MOJy4aeT CBOE SI3bIKOBOE BOIUIOIIEHHE B XYI0)KECTBEHHOM
nureparype. CymecTByeT HECKOJBKO KIIaCCU(UKAIMIA TaKUX S3BIKOBBIX cpencTB. Hanpumep,
Bonorrnosa H.C. BeimensieT crneayromme si3bIKOBbIE CPEICTBA:

1) JexcHKy ¢ ceMOM «IIPOCTPAHCTBOY: UINHA, PABHUHA U T.I1.;

2) rnaronsl ObITHS, TPeObIBaHMUS, IBUKEHHS. KHUTh, CIIATh U AP.;

3) JNOKaJbHbIE HAPEUHs: CIIPaBa, BHU3Y U IP.;

4) nokanbHBIE MPENJIOTH: HA, TIOA U Ap.;

5) obcrosirenbcTBa MecTa,

6) mpumarounslie Mecta [5, ¢. 180].

Huxonuna H.A. B kxadecTBe CpeICTB BbIPaK€HUs MPOCTPAHCTBEHHBIX OTHOLIEHUH B
TEKCTE BBIAENSET CHHTAKCHYECKHE KOHCTPYKLUH CO 3HAYEHHEM «IJIArOJibl JIBHXKCHHUS,
IJIaroJibl CO 3HAYEHHEM OOHAPYIKEHUs MPH3HAKA B MIPOCTPAHCTBE, HAPEUHSI MECTA, TOTIOHUMBI
[6, c. 133]. Mmerouecst B HAy4YHOU JUTEpaType KiacCu(pUKaluy TOMOTHIIOT Opyr Apyra. B
HEKOTOPBIX CIy4asx KJIaCCU(UKALMK XapaKTEpU3yIOTCs 0ojiee MPHUCTANIbHBIM BHUMAaHHEM



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 225

aBTOpa K OMpenenéHHOMY si3bIkoBOMY cpenctBy. Hampumep, babenko JLI'. maér rmyGokoe
ONHUCAaHUE U UHTEPIPETALUIO TAKOTO CPEACTBA OMUCAHUS Xy I0KECTBEHHOIO IPOCTPAHCTBA KaK
TOTOHUMGI [7, ¢. 185-186].

He MeHee BaxHBIM BONPOC KAacaeTCs TUIOJOTHU XYIOXECTBEHHOIO MPOCTPAHCTBA.
[TonoOHO BOMPOCY O S3BIKOBBIX CPEACTBAX OIMUCAHUS KATETOPUU MPOCTPAHCTBA, B HAYYHOU
JUTepaType HET €JUHOI0 MHEHHUs O THUIaX XYAOXKECTBEHHOro MpocTpaHCTBa. B kadectse
OJTHOM M3 CAaMBIX M3BECTHBIX THUIOJIOTHI puBeaeM BapuaHT badenko JL.I'.: mcuxomornyueckoe,
reorpadudeckoe, TO4eqHOe, (paHTacTUYECKOe, KOCMHUYECKOe U coranbhoe [7, ¢. 171-177].

PaccmoTpeHHBIE TEOpPETHYECKHE ACIEeKThl POMAHTU3MAa, MOJAEPHU3MA, CHUMBOJINA3MA H
KaTeropuu NPOCTPAHCTBA CO3AAKOT OCHOBY IJIsl aHAIN3a CHOKETHBIX MNapajjienedl Mexay
«Cobopom INapmxckoii boromarepu» u «lIpuzpakom Onepsr». PoMaHTH3M, € €ro aKIIEHTOM Ha
SMOLIMH, UHAUBHAYAJBHOCTb U CBOOOY, JIEXKHUT B OCHOBE 0oOpaza KBasumono, ubst Tparenus
U3rosl Pa3BOPAYMBACTCS] B IICHXOJOTMYECKOM M reorpauueckoM NpoCTpaHCTBE cobopa,
CHUMBOJIM3UPYIOILEro 3alluTy U u3oisauuio. B to ke Bpems «Ilpuspak Onepbr», BIUTaBIIMM
3JIEMEHTBl MOJEPHU3MA U CHUMBOJIM3MA, MPEACTABISAET DpUKa KaKk (QUTYpPY, Ubs BHYTPEHHSI
O6opbba M OAMHOYECTBO OTPaXK€HbI B (PAHTACTHUECKOM M CHMBOJIHYECKOM IPOCTPAHCTBE
noaseMenuil onepel. Kareropusi npocTpaHcTBa, BOIUIOUIEHHAS Y€PE3 TOMOHUMBI, JIEKCUKY H
TJIArOJIbl IBYKEHUS, TTO3BOJISIET PACKPbITh, Kak B. ['toro u I'. Jlepy ucnonb3yiot cobop u onepy
U Tiepeiaydl MOTHUBOB JIFOOBU, MECTH U OTBEP>KEHHOCTH. CHMBOJU3M, MOTYEPKHBAIOINN
3HaueHue cjaoBa U 00pas3a, YCHJIMBAET POJIb APXUTEKTYPHBIX NPOCTPAHCTB U KIFOYEBBIX
CHMBOJIOB (HampuMep, KOJIOKOJIOB, MacKH), CBS3BIBASI UX C AYLIEBHBIM COCTOSIHUEM T€POEB.
Takum oOpa3zoMm, TeopeTHdeckas pamMKa, BKIIOYAIOINAS POMAHTH3M, MOJEPHU3M H aHAJM3
NPOCTPAHCTBA, OOOTalaeT CpPaBHUTENbHBIH AaHANIM3, BBUIBJIAS CXOICTBA M PA3JIUYHA B
aBTOPCKHX MOAXO0aX K N300paKEHUIO TPareiny U3roeB B Pa3HbIe HCTOPUIECKHE STIOXH.

MeTtoaer! nccjie10BaAHHA

Hccnenosanue BBITOIHEHO C MCMHOJb30BAHUEM CPABHUTENbHO-IUTEPATYPHOIO METOAA,
KOTOpPBIN MO3BOJISIET HAMTH CXOICTBA U pa3iMuMsl B CIOJKETAaX, XapakTepax M TeMmax JBYX
pomaHoB. Takke NpPUMEHEH MOTHUBHBIM aHaNW3 Ul H3Y4YE€HUs MOBTOPSIOLIMXCA TEM
(ommHOUECTBO, TFOOOBb, MECTH) M MIX BOIUIOIIECHUS B TeKCTaX. J{JIsi HHTepIpeTayii CHMBOJIUKA
ApPXUTEKTYPHBIX  MPOCTPAHCTB  UCIIOJNB30BaH CEMHOTHYECKHMH moaxoa. Marepuanbl
HCCIIEIOBAHMs BKJIKOUAIOT OpUTrHHAJIbHBIE TEKCTBI poMaHOB BukTopa ['toro u 'actona Jlepy, a
TaK)Ke KPUTUYECKHE CTAaThbH M MCCIENOBAHUS, MOCBALIEHHbBIE STUM Mpou3BeneHusM. Pabora
OCHOBAaHA HAa Ka4YE€CTBEHHOM AaHAJIN3€ TEKCTOB. Y CJIOBUS UCCIEAOBAHUS BKIIOYAIOT U3YyUYECHHE
TEKCTOB Ha (PaHLy3CKOM s3bIKe (B OpPUTHMHANE) U WX IEPEBONOB HAa PYCCKUU SI3BIK IS
o0ecre4eHns TOYHOCTH HHTEPIPETALHH.

Pe3yabTaThl HccaexoBaHus

CpasuuTenbHbIH aHatn3 pomaHoB BukTopa ['toro «Cobop IMapuxckoii boromarepu» u
I'acrona Jlepy «IIpuspak Oneprr» MO3BOJIMI BBISIBUTH INIyOOKHE CIOJKETHBIE M TEMATUYECKHE
napajieiay, KOTOpble MPOSABISIIOTCA B XapakTepax INIABHBIX I'epOE€B, MOTHBAX, CHUMBOJIUKE
ApXUTEKTYPHBIX  IPOCTPAHCTB U  ABTOPCKUX  noaxojax. Huke  mpencrasiieHbl
NEeTaM3UPOBaHHbIE PE3yJIbTAaTbl MCCIAEAOBAaHUS, CTPYKTYPHUPOBaHHbBIE IO KJIIOUEBBIM
aCIeKTaM.

1. CxoacTBo riaBHbIx repoes: Ksazumonao u Jpuk

Ob6a pomana pokycHpyOTCs BOKPYT (PUTYp U3rOeB, Ubsl K HHAKOBOCTBY, U (PU3NUECKas, U
COLIMAJIbHASI, OTIPENEIsieT UX TPArHYECKYIO CYab0y.

Ksasumono, 3BoHaps Cobopa Ilapmkckoii boromarepu, onuchiBaeTcs Kak ropOaThii,
OIHOINA3bIA U TIyXxol: «Omo Keazumooo, 2opbyu! — 3akpuyanu ece 6 ooun 2onoc. — Imo
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Keaszumooo, 36onaps Codopa llapuxcckoii bocomamepu! Keazumooo kpusonoeuii. Keasumooo
oonoenazeiit!» [9]. OH cTpamaeT OT BPOXKIEHHOTO YPOICTBA, KOTOPOE AENNaeT ero 0ObeKTOM
HAacMeIIeK U npe3peHus Tonmnsl. Ero ¢pusndeckas nepopmanns KOHTPACTUPYET C YUCTOTOH €ro
AyLIN, TPOSIBISIFOIIEHCS B PEIAHHOCTH DCMEPaIIbAe M TOTOBHOCTH MOXKEPTBOBATH COOOH panu
HEE.

Opuk, u3BecTHbIN Kak [Ipuspak Onepsl, ckpbiBaeT 00e300pakeHHO JIUIO MO MACKOH,
YTO CHUMBOJIM3UPYET €r0 BHYTPEHHIOID M BHEIIHIOK H3O0JSIIHI0. ABTOP €ro ONHCHIBAET
CJIEAYIOIIUM 00pa3zoM: «Bbl QOMICHbBL 3HANMb, — KPUYATL DPUK COPMAHHBIM 200COM, — YMO
HOJIHOCMbIO COMKAH U3 CMepmi, Om 20j06b1 00 HO2, U SMOM MPyn 100um eac, 0boxcaem u
Huko2oa ne nokumnem eac, nuxozoa!» [8]. Ero reHnanbHOCTb B My3BIKE M apXUTEKType
KOHTPAaCTUPYET C HECIMOCOOHOCTBIO OBITh MPUHSATHIM OOIIECTBOM W3-32 BHEITHOCTH U
acoruanpHoro noseneHus. Ilepc, ¢ OmHON CTOPOHBI, BOCXHUINAETCSI UM, HO B TO XK€ CaMOe BpeMsl
3a €ro “MHAKOBOCTh  HA3bIBAET ‘‘UyJOBUILEM

«Jpux, xomv u HAcMoswee YYOOBUUE ... HEKOMOPLIMU Yepmami 00 Cux nop
HANOMUHAEM ... MAILYUUIKY, ... OONlee 8ce20 HA ceeme a0Oum OOKA3aMs NOUCHIUHE YYOECHYIO
uzobpemamenvHOCMs c60e20 yma» [8].

DOMOILMOHANIbHAS TTyOWHA U Hepa3aenéHHas TF0OOBb: 00a repost UCTIBITHIBAIOT TITyOOKYIO,
HO 00peuéHHy0 000Bb. KBa3nMono Bit0OIEH B LIBITAaHKY DCMepatbay, KOTOpPasi BUAUT B HEM
JVIOb IPyTa U 3alIUTHUKA, HO He BO300JIeHHOr0. Ero mo0oBbh HOCHT JKEPTBEHHBIN XapakTep:
OH cracaeT DcMepanbay OT Ka3HH, PUCKYsI COOCTBEHHOH JKM3HBIO, HO HE MOXKET MPEOA0JIETh
NPONACTh, PA3AeISIOIYI0 UX. [ TyOMHHBINA CMBICI KPOETCs B CIEAYIOLINX ciioBax KBa3numono:
« Ymepems paou mebs ne snauum ymepems » [9].

DpuK, B CBOK odepenb, oaep:kum nesuueii Kpucrunoii J{os (B neperoae CeToBUIOBOI
H.), xotopyro oH oOy4aer NMEeHHUI0 W BOCIPHUHHUMAET Kak BOIUIOLIEHHE cBoero upeana. Ero
T000Bb TPAHUYHUT C OAEPKUMOCTBIO, YTO NMPUBOAUT K MAHUNYJSIIUAM M HACWIHMIO, HO B
¢uHane o ormyckaer KpucrtuHy, skepTBYsl CBOUMH YyBCTBAMHM panu €€ cuactbs: «llonmobu
MeHsl, U yeuouuts. Ymobsr cmams 000psiM, MHE He X6amAo JuuLb, Ymoodsl Kmo-mo noaooun
mensy [8].

Takum obOpazom, o6a reposi JEMOHCTPHPYIOT CAMOOTPEYEHHE, HO MX MyTH K 3TOMY
pasnmuusbl. KBasuMono neificTByer M3 anbTpyn3Ma, a DpHK MPOXOOUT 4Yepe3 BHYTPEHHIOKO
00pBrOy MeKIy STOM3MOM U CAMOIOKEPTBOBAHHUEM.

CoumanpHass OTBEPKEHHOCTh: KBasumMomo m DpHK CTPamarOT OT OOLIECTBEHHOIO
ocy)kaerns. KBa3uMono Ha3bIBalOT «YYAOBUIIEM» U «IEMOHOM», HYTO YCHJIMBAET €ro
U300, DPUK, XOTA U 00JIaiaeT BIACTBIO HAaJ OMEPHBIM TEATPOM, BOCIIPHHHUMAETCS Kak
MHCTHUYECKasl yrpo3a, a ero pu3u4eckoe ypoICTBO JENaeT ero 0ObeKTOM cTpaxa: «beonuviil,
necuacmusiit Spuk! Jlonicner au mour dxcanems e2o? Hnu npoxauname? On npocun monsko
00H020 — Obimb KAk 6ce. Ho on Ovin cruukom ypoonus!» [8].

Hx oTBepKeHHOCTb (POPMHUPYET UX UASHTUIHOCTh U MOTUBUPYET UX NeHCTBUs, Oyap TO
3amuTa MoOUMOro 4eJ0BeKa MIIM MECTb OOIIECTBY.

2. MoTHBBI 0IMHOYECTBA H MECTH

OnvHOYECTBO M MECTb — LEHTPAJIbHbIE MOTHUBBI, KOTOpPble OOBENUHSIOT POMAaHbI U
NOAUEPKUBAIOT TPAru3M IIaBHBIX repoeB. Kasumono sxusér B Oamne Cobopa Ilapmxckoi
Boromarepu, pu3ndecku 1 CUMBOJIMUECKH OTAENEHHBINH OT Mupa. CoOOp CTAaHOBUTCS 11l HETO
OJHOBPEMEHHO yOEXHINEM M TIOPbMOH, Tie OH O0Iaercs JHIIb CO CBOMMHU KOJIOKOJIAMH,
KOTOPBIM JTAaéT MMEHA, CJIOBHO Ipy3bsM. Bukrtop I'foro ommceiBaeT ero cesizb ¢ cobopom:
«K6azumo0o ocmanosuics noO c6000M 21a6H020 hopmaia. 2o wpokue cmynnu, xazanoce,
MAaK NPOYHO BPOCIU 8 KaAMEHHbIe NIyl HOJIA, KAK MANCENbIe POMAHCKUE CIonosr» [9].



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 227

DpHUK BJIACTBYET B MOABAJIBHBIX dTaxkax [lapmkckoil omepel, B JaOMpPUHTE, KOTOPBIHA
SABIISIETCS TBOPEHHEM ero pyk. JIaOMpHMHT sBISeTCS KBHHTICCEHLIMEH €ro CJI0)KHOTO
MICUXOJIOTMYECKOTO COCTOSIHUSA, XapaKTepU3yeMOro KOMIIJIEKCOM IMPOTHUBOPEUYMM M CKPBITHIX
motuBoB. Korga Paynp ne Ilanbu ¢ Ilepcom uimyT Opuka B MOMELIEHMSIX MOABaja, TO
MOMAAAOT B OrPOMHBIN JTAOMPUHT «HEBOOOPA3UMOrO MEperuieTeHUus 0alok U TPOCOBY»
«TUTAHTCKYIO MAYTHHY», U3 KOTOPOro 0Oe3 TOJIKHBIX 3HAHUH BBIOPATHCS MPOCTO HEBO3MOJKHO.
Ho naxxe ecnu uenoBeky ynaercs mpoitu 0e3 mpodseM, TO €CTh OMaCHOCTh OKAa3aThCs B SIME
[8]. B aTOM UM 3akIrO4arOTCsl IPOTUBOPEUHS CIOKHOIO yMa DpHUKa, a TaKKe MOA4YepPKHUBaeTCs
€ro OJMHO4YECTBO. ENMHCTBEHHBIM KTO MOT MEPEIBUTATHCS CPEAH 3TOTO, Ka3auioch OblL, xaoca
SIBJIIETCS TOJIbKO OH CaM.

Cobop u Omepa yCHIMBAIOT OIMyIIEHUE OTUYKACHHS TE€POEB, MOAYEPKUBAS HX
HEBO3MO)KHOCTb HHTETPHpPOBaThCsl B 00mecTBo. I'epou SIBASIOTCS OTBEPrHYTBIMH U HX
OTBETHOH peakuueii CTaHOBUTCA akT MecTH. OHU MPUOETA0T K HACHIINIO, YTOOBI 3aIUTHTD TeX,
KOTO JIFOOAT, MJTH OTOMCTHTBD 32 CBOM cTpafanust. OHAKO UX MECTh HE MPUHOCUT OOJIer4eHus:
KBasumono morubaer, oOHMMas MEPTBYIO DcMepanbly, a JPHUK YMHUPAET B OIMHOYECTBE,
ornyctus Kpuctuny u Payus.

3. CUMBOJIMKA APXUTEKTYPHbIX NPOCTPAHCTB

ApxutekTypHble pocTpaHcTsa B poMaHax B. ['toro u I'. Jlepy urparot kiitoueByo podib,
BBICTYTIasl HE TOJIbKO (POHOM, HO U MeTadopaMH BHYTPEHHErO MUpa repoes. MX BaKHOCTH MBI
MOJUEPKHYJIM B OMNHMCAHUSIX MOTHBOB OJUHOYECTBA U MecTH. Ecnmm paccmarpuBaTh Oosee
JETAIbHO, TO BUJIHO, YTO Ka)KJ0€ MPOCTPAHCTBO CTAHOBUTCS KJIETKOM JJIsl repoeB. JTa KJleTka
3aKJIFOYAET UX B PAMKH OZHOTO MPOCTPAHCTBA, HO 3TO MPOCTPAHCTBO MPENCTABIISET COOOH CBOI
YHUKaJIbHBINA MHUpP, OTAEIEHHBII OT BHEIIHETO, I7ie IPOTEKAaeT JKU3Hb.

Cobop co3maer KOHQIUKT MEXKIy CaKpadbHBIM U TPOPaHHBIM. ITO MECTO
00KECTBEHHOTO, HO B HEM pPa3BOPAYMBAIOTCS YENIOBEUECKHE CTPACTH, TaKW€ KaK IOXOThb
®pono u Tparequs ICMepababl, YTO MOJHOCTHIO JOKA3bIBAET CYIECTBOBAHUE OTAEIBHOTO
mupa. O0muk cobopa packpbiBaeT BHYTpeHHIOKO OopbOy KBsasmmono. Beicokue OarmrHu
CHMBOJIFBHPYIOT €ro CTpeMJIeHHEe K 1o0py, a TEeMHbIE YrOJKH CBSI3aHbI C YyBCTBOM
OTBepkeHHOCTH. I'epoii y)ke He CylecTByeT BHE 3TOrO MPOCTPAHCTBA.

He Tonpko KBazumono cran enuHbIM LiEIbIM C IPOCTPAHCTBOM, HO U Dpuk. [Ipuzpak cam
ckazan Kpucrune, uro u3 mobOoii Toukn Oneprl oH ee ycibiuuT U npuaér. Taxoke Ilepc
OIHCHIBAJI €r0 CIEAYIOIINM 00pa3oM:

«A ecnu on ne mam, mo modicem oxazaAmMvCsL 6 IMoii cmene, 6 nony, Ha nomoike! Jla mano
au 20e?.. I'nas — 6 smoil 3amoyunoil ckéaxcuune!.. Yxo — eom 6 smoit oanke!..» [8].

Jlna Dpuka onepa sABIsSETCs MPUCTAHULIEM, Ile He BJACTEH HUKTO KpoMme Hero. B To xe
BpeMsi crieHa omepsl, rae Kpuctuaa moér, mpencrasnser coOOH MPOCTPaHCTBO HMCKYCCTBA,
KOTOpPO€ DPUK CTPEMUTCS] KOHTPOJIUPOBATh, HO KOTOPOE OCTAETCs HEAOCTYIHBIM JIJIsl HETO Kak
11l U3TOS1.

Ha cuene pasBopaunBaroTCsi TeaTpasibHble NMPEACTABJIEHUS, HO 3a KyJUCAMHU KHUITUT
HacTOsIIIast )KU3Hb 0e3 Kakux-nmndo npukpac. ['ocroga Apman Monmapmer u @upmen Pumap
pa3buparoTcs B TOM, KyAa BCE-TaKH ACIHCH ABANLATH ThICSY (paHKoB. OCTaNbHBIE JKUTEIH
OTlephbl CO3JAOT Pa3jMuHble CIYXHU O JIMYHOCTU Ipu3paka. B cBoro ouepenb, B MOABaIbHBIX
MOMEIIEHUSIX MPOMATAIOT JIFOAH, TpoucxoasT yourictea. Kak u cobop, onepa coderaer B cebde
BO3BBILIEHHOE (MCKYCCTBO) M HU3MEHHOE (MHTPUTHU U MPECTYTUICHHS).

Oba mpocTpaHCTBa SBISIOTCS TPAHIMO3HBIMH apXHUTEKTYPHBIMH COOPYKEHUSIMH,
KOTOpbIE OJHOBPEMEHHO BO3BBIIAIOT U MOAABISIIOT repoeB. OHU MOAYEPKUBAIOT UX
M30JIILUIO, HO TaKKe A0T UM BJIacTh. KBa3uMo0 rocioAcTByeT Haj cOOOpOM, a DpUK — HaX
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omepoil. DTH MecTa CTaHOBSTCS AapeHOW Uil UX Tparequi, ycuiIMBas JIpamMaTU3M
MOBECTBOBAHUS.

4. Pazauunsi B ABTOPCKHUX MOAX0AAX

HecmoTpss Ha cxomcTBO MOTHMBOB M 00pa3oB, POMAaHbI PA3JIMYAIOTCS IO JKaHPY H
ABTOPCKOMY 3aMBICITY.

«Cobop INapmwxkckoit boromarepm» — 3TO pOMaHTHYECKOE MPOU3BENCHHE, B KOTOPOM
Buktop I'toro akueHTHpyeT BHHMMaHHE HAa COLMAJbHONH HECHPABEMJIMBOCTH, CynbOe
OTBEPKEHHBIX U KOHQINKTE MEXIY JTUIHOCTBIO M OOIIECTBOM.

B ob6paze Ka3zumono npocnekuBaeTcst pPOMaHTHUYECKUN Ueal «0IaropogHoro ypouay.
BHyTpeHHss kpacoTa nepcoHa)xa sIPKO KOHTPACTUPYET C BHEIIHEHW HENPUBJIECKATENbHOCTBIO.
Ha ocHose ucropuueckoro kontekcra (CpenHeBekoBbe) B. ['10oro mokasbpiBaeT 4ejgoBeUeCKUe
no0poaeTenu U MOPOKH.

Poman «IIpuspak Omepsl» XapakTepu3yeTcss HaJIUYUEM OCOOEHHOCTEH TIOTHYECKOTO
poMaHa, MeNoApaMbl W JETeKTHBA. 3afeicTBys o0Opa3bl MAcKH, TaWHBIX XONOB U
CBEPXBECTECTBEHHOIO, I 'acToH Jlepy nenaer noBeCTBOBAHME MUCTHUYECKUM M HAIPSIKEHHBIM.
ITo cpaBHenmo ¢ Ksasumonmo, Jpuk sBisiercs Oosee CIOXKHBIM, TNPOTUBOPEUNBBIM
MEPCOHAXKEM: 3TO T'€HMI U 3JI0[eH, >KepTBAa U THUPaH B OAHOM jwie. l'acton Jlepy ynenser
OobLI10€ BHUMaHNE IICUXOJIOTHYECKOH CTOPOHE, OMUCHIBAs BHYTPEHHIOK O0pb0Y DpHKa.

Ecnu nna Bukropa I''oro xapakTepeH SNHYECKUl CTHIb C ACTAIBHBIMUA ONMUCAHUSIMU
MapHKCKOH JKU3HHU U codopa, To ['acTon Jlepy CTaBUT akLEHT Ha TUHAMH3M MOBECTBOBAHM,
oOoramasi ero HEOXXUJAHHBIMH TIOBOPOTAMH. OJTH TEHAEHLHH OTPAKAIT HN3MEHEHUS
JTUTEepaTypPHBIX 0coOeHHOCTel Ha cThike XIX-XX BEKOB.

B pesynbrare mpoBEenEHHOrO MCCIENOBAHUS OBLIM BBIABICHBI CIEAYIOLINE CXOICTBA
MEXAYy POMaHAMMU:

1) obpassl usroes,;

2) MoTHB JHOOBH;

3) MOTHB OIMHOYECTBA,

4) MOTHB MECTH;

5) CcUMBOJHMKA aPXUTEKTYPHBIX MIPOCTPAHCTB.

C nmpyroii CTOpOHBI, HHTEPIIPETALIMS 3TUX CXOJCTB AOMOJHAETCS HAJIUUHUEM pa3uyuii B
JKQHPOBBIX MOAXOAAX W CTUJISAX IOBECTBOBAHMS, YTO OTPAXAaeT PA3HULY B OCMBICICHHH
YHHUBEPCAIbHBIX TEM aBTOPAMH PAa3HBIX 3I10X. JTH BBIBOABI CIOCOOCTBYIOT HasbHEHIIEMY
00CYKIEHUIO OCHOBHBIX TeM U 00pa30B B 00OMX pOMaHaX.

Huckyccust

B cratee uHTEPHNPETUPYIOTCS MOJNYYEHHBIE PE3yJbTaTbl CPABHUTEIBHOIO aHAIU3a
pomanoB Bukropa I'toro «Cobop Ilapmxckoidi boromarepu» u I'actona Jlepy «lIpuspax
Omnepbl», OLEHUBAETCS MX COOTBETCTBME TIMIIOTE3€ MCCIEAOBAHUSA, pPacCMaTpUBAIOTCS
OrpaHuYeHUs] U 0000IIAIOTCA BBIBOMBL a TAaKXKe MPENJIArar0TCsl BapPUAHTBI MPAKTHUECKOTO
NPUMEHEHHUsT M HampaBJIeHUs! Uil JaJbHEHINNX HcciaenoBaHud. Takoi moaxon yriayounser
MTOHUMAaHUE BBIABJICHHBIX CHOJKETHBIX NTAPAJIJIENIe U Pa3MEIAaeT UX B KOHTEKCTE JINTEPaTyPHBIX
U KYJbTYPHBIX TPAAULIIH.

I'mnoresa uccnenosanusi 3akmo4anacb B TOM, 4to pomanel B. I'oro u I'. Jlepy
JIEMOHCTPHUPYIOT 3HAYUTEIbHBIE CIOJKETHBIE TIapaJIeNH, POSIBIISTIOLINECS B 00pa3ax IIaBHBIX
repoeB, MOTHBAaX OAMHOYECTBA, JIIOOBU M MECTH, a TaKXX€ B CHMBOJHKE APXUTEKTYypPHBIX
MPOCTpaHCTB. Pe3ysbTaThl aHaiu3a MOJHOCTHIO MOATBEPKAAIOT 3Ty rumnoredy. CxoncTso
mMexxay KBasumonmo m DpHKOM Kak H3rosSIMH, OTBEPIKEHHBIMHU OOIIECTBOM, MOAYEPKHBAET
YHUBEPCAIbHOCTh apXETUIA «TPArM4eCcKOro reposi», 4Ybsl BHEWIHAA WM BHYTPEHHsS
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«MHAKOBOCTb» oOOpekaer ero Ha onxuHouecTBo. Mx HepasmenéHHas mr000Bb OTpakaer
POMAHTHYECKYIO HICHO KEPTBEHHOCTH, XOTS MPOSIBISIETCS MO-pa3HoMy . KBasumono neicteyer
U3 YHCTOTO abTPYHU3Ma, TOrNa Kak DPUK MPOXOAMT MyTh OT STOUCTHYHOU ONEP’KUMOCTH K
CaMOMOXKEPTBOBAHNIOD. MOTHUB MECTH, CBSI3aHHBIA C 3aIIUTOW JOOMMBIX WJIM OTBETOM HA
00IIeCTBEHHOE OTTOPXKEHHE, TAK)Ke OObEANHACT repoes, XoTs KBazuMono BeipakaeT e€ uepes
busndeckyro Ccmiy, a OpHK — 4Yepe3 MHTEeJUICKTyaJlbHble MaHHUMYJSILUN (HarpuMep,
«CMepTenbHBIN MILTIO3UOHY).

CuMBONMMKa AapXUTEKTYPHBIX TMPOCTPAHCTB YCUJIMBAET MApPaJUIeNH, BBICTYIAs
meradopaMu BHyTpeHHero wmmpa repoe. CobOop wu omepa, Oyaydu TrpaHAMO3HBIMU
COOPY>KEHHSIMH, OAHOBPEMEHHO BO3BBIIIAIOT M MOAABISIOT CBOMX OOMTATENEH, MOJYEPKUBAs
UX U3OJISILUIO M BJIACTH HAJl STUMH NMPOCTPAHCTBAMH.

Paznuuus B *KaHPOBBIX MOAXOAAX, 3aKJIHOYAOIIHECS B POMaHTH3MeE [IOro M rotmke ¢
3JIeMEHTaMU IeTeKTHBa y Jlepy, He MPOTHBOpEUaT runoTe3e, a 000ramaroT e€, IOKa3bIBas, KakK
pa3Hble JIUTEpATypHbIE TPAIULIUN HHTEPIPETUPYIOT CXOXKME apxeTunbl. Takum obpazowm,
TUNIOTE3a TOATBEPKIACHA, HO AaHANM3 BBIIBIJI M HIOAHCHL, TaKU€ KaK pPa3udus B
NICUXOJIOTHUECKOW TNyOMHE TepoeB M HCTOPUYECKOM KOHTEKCTE, KOTOpble TpPeOyIOT
DambHeHImero o0Cy >KAeHHUsI.

UccnenoBanue uMeeT psii OrpaHUYEHHN, KOTOPbIE HEOOXOIUMO YYHUTBIBATH IPH
UHTEPIpETaluy pe3yibTaToB. PaboTa cOCpenoTOueHa HCKIIOUHUTENbHO Ha TEKCTaX IBYX
POMAaHOB M HE BKJIOYAET UX aJanTaluH (TeaTpalbHble MOCTAHOBKH, MIO3HUKJBL (DUIBMBI),
KOTOpbIE MOTJM OBl PacCIIMPHUTh NMOHMMAaHHUE CIOKETHBIX Mapajuieneid. Hampumep, MrO3uKI
Ouapro Jlnoiina Y>66epa «IIpuspak Oneprr» akLEHTUPYET POMAHTHYECKYIO JIMHUIO DpPUKA U
Kpuctunpl, uto Morjno Obl JOMOJNHUTH PadOTy aHAIM30M MOTHBA JIOOBH. AHAJOTMYHO,
skpannzaunu «Cobop Ilapmwkckoit Boromarepn» noguépKuBarOT pa3HbIe aCMEKThl XapaKkTepa
KBaszumono, uTo Moryio Obl 000TaTHTh CpaBHEHHE.

UccnenoBanue JHIIb YaCTUYHO YUWUTHIBAET UCTOPHUYECKHH U KYJBTYPHBIH KOHTEKCT
HanmcaHust poMaHoB. B pomane «Cobop Ilapmkckoit BoromaTtepuy, sIBIAOMIUMCS TPOAYKTOM
SMOXH pOMaHTHU3Ma, Bukrop [1Oro mogHMMaeT BONPOCH COLMAIBHOTO HEPABEHCTBA U
coxpaHeHus ucropuieckoro Hacnenus. Poman «IIpuspak Onepor» ObuT co3aH B Hadane XX
BEKa, KOTJa MPOCIEKHUBAJICS POCT MOMYJSIPHOCTH TOTUYECKOH JIMTEpaTypbl U HHTEpeca K
NICUXOJIOTHUECKUM BOMpocaM. Takue HCTOPUYECKHE KOHTEKCTBhI SIBJISTFOTCSI OCHOBOM ISt
aHaJIM3a ¥ MOHUMAHMSI Pa3JInYMi B aBTOPCKHX MOAXO0JaxX MPU CO3JaHUH POMAHOB.

IIpoBeneHHOE HCCIIENOBAHNE TOKA3bIBAET, YTO TEMBI OTBEPIKEHHOCTH, TParu4ecKoi
mo0BM M KOH(JIMKTA MEXKIy JUYHOCTBIO M OOINECTBOM OCTAOTCSl aKTYaJbHBIMH Ha
NPOTSDKEHUH PA3IMYHBIX 310X U B Pa3HBIX KaHpax. BBUAy conmaibHBIX 0apbepoB U JUYHBIX
HemocTaTkoB, KBasuMomo u DpuKy He CyxkKIeHO oxep:xkarh modeny B OopbOe 3a JOOOBb U
NPU3HAHKE, W 32 HUIMH 3aKPETISIETCS] apXETHIT M3Tr0sl. APXUTEKTypHBIE MPOCTPAHCTBA TOJBKO
YCHJIMBAIOT OTBEPKEHHOCTh O0OMX MEPCOHAKEH U 000CTPSIOT BHYTPEHHIOO OOPBOY, MOBBIIIAs
ee apamatndHOCTh. CoOOp M omepa, Kak MPOCTPAHCTBEHHBIE CHMBOJIBbI, UIPAIOT AKTHBHYIO
HEOJHO3HAYHYIO POJIb B IMOBECTBOBAHUH: OHU OJHOBPEMEHHO OrPAaHMUYHBAIOT CBOOOIY 3THX
NEepCOHAXeW M AT UM BJIACTh. JBOJIOUMA JIMTEPATYPHBIX TPAIULUN HaOmomaercs mpu
nepexone oT pomanTusMa Buktopa ['foro k cumMBoIM3My B rotndeckoM poMane ['actona Jlepy.
Ho HensmeHHBIM OCTaeTcst oOpalieHne BHUMAHUS K BEUHBIM TEMaM.

CpaBHHTENBHBINA aHATN3 POMAHOB MOXKET OBITh HHTETPHPOBAH B y4eOHBIE MPOrPaMMbI
IO JIUTEPATYpe, OCOOEHHO B KYPCHI, MOCBSIIIEHHBIE POMAHTH3MY, TOTUYECKOH JIUTEpaType HIIn
CPaBHUTEJIBPHOMY JIUTEPATYPOBENEHHIO. AHAJIN3 MOTHBOB M CHMBOJIMKM MOJKET IIOMOYb
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CTyA€HTaM Jydlle TIOHATh YHHUBEPCAJbHbIE JUTEPATyPHbIE APXETUIIBI U HX D3BOJIOLUIO.
HccnenoBanue OTKpbIBa€T HECKOIBKO NMEPCIEKTUB IS NalIbHENIIero H3yUeHUST:

1) Ananu3  apmanrTaimii:  CpaBHEHHE  TeaTPANbHBIX, KHHEMAaTorpapuueckux u
MIO3UKJIOBBIX ~aJanTaliii POMAHOB MOIJIO OBl BBIIBHUTH, KaK CHOJKETHBIE Iapajiesiud
UHTEPIIPETUPYIOTCA B pasHbix Menua. Hampumep, ananus mrosukna «lIpuspak Oneps» u
nucHeeBckoit Bepcun «[opOyn u3 Horp-Ilama» mor Obl moka3aTh, Kak COBPEMEHHBIE
afanTaluy YCWINBAKOT WIN OCIa0JISAIOT TPArk3M repOoeB.

2) HUcropudeckuii ¥ KyJIbTYPHBII KOHTEKCT: Oojiee riryOoKoe H3y4eHrne HCTOPHUYECKOTO
KOHTeKcTa (poMaHTH3M XIX Beka W MomepHH3M Hadana XX Beka) MOrjio Obl OOBSCHUTS,
noyemy ['toro u Jlepy BbIOpanu cxo’kue MOTHBBI M KaK UX BOCIPHHHMAja COBPEMEHHAs UM
ayqUuTOpHsl.

3) MeXIUCUUIUIMHAPHBIA ~ TOAXO:  NPHUMEHEHHE  ICHXOJOTHYEeCKOr0  aHalu3a
(HampuMep, U3ydeHHe DpHKa KaK HApPLUUCCHYECKOH JMYHOCTU min KBasumono Kak *KepTBBI
TPABJIN) UM COLIMOJIOTMYECKOTO MOAXO0/A (aHAIN3 OTBEPKEHHOCTH B KOHTEKCTE KJIACCOBBIX U
KyJbTYPHBIX OapbepoB) MOTIIO Obl yriIyOUTh TOHUMAaHHUE TEPOEB.

4) CpaBHeHHE C JpPYTUMH TPOU3BENCHUSMH. pPACIIMPEHHE aHalIu3a Ha Jpyrue
MPOM3BENCHUS, UCIIONB3YIOIINE apXxeTHn u3ros (Hanpumep, «PpankeHmreiin»y Mapu lennmu
wm «KpacaBumia u dyznoBuine»), MOrjio Obl BBIIBUTH OoJiee ITUPOKUE JHTEPATypPHBIE
TEHIEHIINH.

5) CuMmBOSIMKa apXUTEKTYPhI: OTAEIbHOE UCCIIEIOBAHNE CHMBOJIMKH cOOOpa U Onephl B
KOHTEKCTE apXUTEKTYPHOH CEMHOTHKH MOTJIO ObI MOKa3aTh, KaK MPOCTPAHCTBO (pOpPMHPYET
HappaTUB U BOCIPUSITHE FEPOEB.

3akarouenne

IlogBoas wTOr BBIIECKA3aHHOMY, Mbl MPHUILIM K BbIBOAY, 4YTO WHTEpIpeTaLus
Pe3yNbTaTOB NMOATBEPANIIA TOCTABIEHHYIO TUIIOTE3Y MOCPEACTBOM CPABHUTEIBHOIO aHAJIN3A.
Taxxe spKO BBIpaXKEHbI CXOJCTBA U Pa3INYMUs MeXIy IMpousBeneHUsMU. HemanoBaKHbIM
MYHKTOM MHCCJIEIOBAHUS SIBJIETCS M IIPAaKTHUYeCKas HalpaBJIeHHOCTb, [I7l€ pe3yJbTaTbl
UCCIIEIOBAHUSI MOXKHO BKJIFOUHUTH B MPOrpamMMy H3y4YeHHs (PpaHIy3CKOH JUTEpaTyphl.
Brinenenne acnekToB, KOTOpbIE HE OBUTH YYTEHBI MPU HCCIEIOBAHUU, SBISIETCS 0a30d st
JanbHENIIEero UCCJIEOBAHMUSI. Taxxke UCClIeJOBaHUe MO3KET npuodpectu
MEXAUCLUIIITMHAPHBINA XapaKTep, 4TO NOJYePKUBAET 3HAUUMOCTb poMaHoB B. I'toro u I'. Jlepy
KaK IPOU3BENEeHUN, KOTOpblEe MPOJOJIKAIOT BIOXHOBIATH U BbI3bIBATH MHTEPEC B Pa3HBIX
obnacTsx.
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AHHOTAHSA

Crarpa mocmsmeHa aHamasy XpoHoToma B pomane Tocmkamsy Kasarytu “Before the coffee gets cold”
Hccnenosanne ommpaetcs Ha Teoperutieckue padotst MM, baxruna, I'.I'. Inera, [1. Puképa u FO.M. JlotmaHa.
OCHOBHOEC BHHUMAHHUC YICIBICTCA CHenu(uKaM H300paKCHHS 3aMKHYTOTO IPOCTPAHCTBA Kae M BPEMCHH,
BBICTYIIAlOMIETO B ponu (umocodckor kareropun. Ommpascy HA Tpyasl M. M. baxtuna, }0. M. Jlotmana u
I1. Puxépa, nccnetoBaHUE BBIIBIIET, KAK XYI0XKECCTBEHHBIH XPOHOTOI CTAHOBHTCSI OCHOBOH I pe()IeKCHH HAZ
MPOILIBIM, CBOOOMOHM BHIOOPA M HEM30CKHOCTHIO MOCHCACTBHH. [IPHMEHSIOTCA METOIBI CTPYKTYPHOTO H
HHTCPIIPETATHBHOTO  AHANMW3A. DB pe3yibTare WCCICTOBAHUS  BBUIBICHBI OCOOCHHOCTH  XPOHOTOIIA,
00yCIIaBIMBAOINHE HICHHO-XYI0KESCTBCHHOE COICP KAHHIE IIPON3BEICHHS.

KioueBbie cJjioBa: XpOHOTOI, HAPPATHB, HEH3MCHHOCTH, IyTCIICCTBHE BO BPEMCHH, IPOILIOE,
HACTOSIIIEE.
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Angarma

Maxana Tocukazy Kaearyummin “Before the coffee gets cold” poMaHBIHAAFBI XPOHOTONTHI TaJdAyFa
apranraH. 3eprrey M. baxrun, I'. Ilner, I1. Puxep sxome FO.M. JIOTMAaHHBIH TCOPHSIBIK >KYMBICTAPBIHA
HerizaenreH. bacTel Hazap kKadeHIH >kKaOBIK KEHICTIrI MEH (PHIIOCOPMANBIK KATETOPHA PETIHAC OPEKET CTETIH
VaKbITTHI OcHHENCY epekmernmirine aygapsutaael. M. baxtua, FO.M. Jlotman xone [1. Pukepain ¢HOCKTCpiHC
CYHCHE OTBIPHII, 3¢PTTCY KOPKEMIIK XPOHOTONTHIH 6TKCHTS PSRICKCHAFA, TAHIAY CPKIHAITIHS KOHE CaTIAPABIH
ce3ci3 OOnmybIHA Kamall Heri3 OOJATHIHABIFBIH AHBIKTANABL. KyphUIBIMIBIK >KOHE HHTCPHPETAUMSLIBIK TaNnay
omicTepl KONJAHBLIABL. 3EPTTEY HOTIDKCCIHAC INBIFAPMAHBIH HIACSUIBIK-KOPKEM/IK MA3MYHBIH AHBIKTAHTHIH
XPOHOTONTHIH SPCKINCTIKTCP1 AHBIKTAJITIBL.

Kinr ce3nep: xpoHOoTON, OasgHNAY, 63T¢PMEHTIHIK, YAKBITKA CAsIXAT, 6TKCH, Ka3ipTi.
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CONCEPTUALIZATION OF TIME AND SPACE
IN THE NOVEL BY T. KAWAGUCHI "BEFORE THE COFFEE GETS COLD"
Tashkenova D.K.!"
"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*Corresponding author: dtashkenova@mail.ru

Abstract

The article is devoted to the analysis of the chronotope in Toshikazu Kawaguchi’s novel “Before the coffee
gets cold”. The study draws on the theoretical works of M. Bakhtin, G. Shpet, P. Ricceur, and Yu. Lotman.
Particular attention is given to the depiction of the enclosed space of the café and time as a philosophical category.
Relying on the ideas of M. Bakhtin, Yu. Lotman, and P. Ricceur, the research explores how the artistic chronotope
becomes a foundation for reflecting on the past, the freedom of choice, and the inevitability of consequences. The
study employs structural and interpretative analysis. As a result, it identifies the specific features of the chronotope
that shape the ideological and artistic content of the novel.

Keywords: chronotope, narrative, immutability, time travel, past, present

Beenenne

KoHLenTel «pocTpaHCTBO» U «BPEMs» UIParOT KJHOYEBYIO POJb B XYJ0XXECTBEHHOMN
aureparype, (GopMupys CTPYKTypy TIOBECTBOBAHMS, OPTaHU3ysl CIOKET M OIpeness
BOCIIpHSATHE IepcoHaxkel. B punocoduu u mureparypoBeneHUN TaHHbIE KATETOPUH U3yHaINCh
MHOTHMH UCCIIEA0BATESIMU.

Tak, xkOHLENT «BpemMs» paccMaTpuBaics B Tpyaax M.M. baxTuna, KOTOpPBI BBEN
MOHSITHE XPOHOTOINA KaK €AMHCTBA MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTepUCTUK TekcTa [1].
I'T". I[lImer aHanM3upOBaJ BpEeMs B IUTEPATYpPE C TOUKH 3peHus: peHomeHosorny, a I1. Pukép
HCCIIeIOBAT BPEMSI B HApPaTHUBE, aKLEHTUPYs BHUMAHHE HA €ro CyOBEKTUBHOM BOCIPUSATHH.
Konuent «mpoctpanctso» usydanca HO.M. JloTmMaHOM, KOTOpBIH MNOTYEpKUBAl €ro
CEMHOTHUYECKYIO MPUPOAY U POJib B OpraHU3aLMHU JIUTEPATyPHOIO TeKCTa [2].

B cospemenHoit uteparype poman “Before the coffee gets cold” ssmonckoro nucarens
Tocukanzy Kasarytu mnpencraBnser coOOi HMHTEPECHBI MNpHUMEP XYA0KECTBEHHOTO
OCMBICJIEHUsI BpEMEHU U IpOCTpaHCTBa. lleHTpanibHOE MECTO B NMPOU3BENEHUM 3aHUMAET
HeOOoIbIIOe TOKHICKOE Kade, B KOTOPOM MOCETUTENHN MOTYT BEPHYTHCSI B IIPOIIIIOE, OCTABASICh
B MIpefiesax ONnpeAeseHHOro npocrpaHcTsa. OgHAKO BO3MOXKHOCTD MyTELIECTBUSI BO BpEMEHU
COIIPOBO’KAAETCS] CTPOTUMHU TpPABUJIAMU. HEJB3s1 W3MEHUThb Oynymiee, a npeObIBaHHE B
NPOIJIOM OrpaHHYeHO MOMEHTOM, Moka kode He ocTbiHeT. TakuMm obOpasom, kade
(YHKLUMOHMPYET KaK AaBTOHOMHOE NPOCTPAHCTBO CO CBOMMH BHYTPEHHHMH 3aKOHAMH,
OTJIMYHBIMH OT 3aKOHOB BHEILLHErO MHpa.

CtpykTypa pomaHa TIOCTPOE€HAa Ha 4YeTbIpeX MHCTOPUAX, Kaxkaas U3 KOTOPBIX
JNEMOHCTPUPYET, KaK MEePCOHAXHU B3aUMOJEHCTBYIOT CO BpEMEHEM U ITPOCTPAHCTBOM, MbITAsICh
pa3o0paTbCsi B CBOMX YYBCTBaX, 3aBEPLINTh HE3aKOHYEHHBIC PA3rOBOPBI WM MPUHSTH
Hen30eXHOCTh yTpaThl. [locTpoeHne MOBECTBOBAHMS MOAYEPKHBAET, YTO BPEMsl — 3TO HE
MIPOCTO JINHEWHOE TEUEHHE, a CJIOXKHBIM KOHLIENT, BIUSIOIIUNA HAa BOCHPUATHE MPOLLJIOTO H
HacTosiulero. PoMaH uccrieayer 3MOLMOHAIBHOE U3MEPEHNE BPEMEHHU, 337aBasiCh BOIPOCOM:
BaXKHEE JIM TOMbITKA M3MEHUTHb MMpPOLUIOE WM OCO3HAHME LIEHHOCTH HacTosuero? Takum
obpazom, “Before the coffee gets cold” mpemmaraer yHUKambHBIM B3MJISAA HAa XPOHOTOII,
coeanHsas GUII0co(CKUE Pa3MBILUICHUS] O BPEMEHH C JJMYHBIMU HCTOPHSIMH T'€POEB.

MeTtoaer! nccjie10BaAHHA

Jlns aHanmM3a KOHLETITOB «BPEMs» U «IIPOCTpaHCTBO» B poMaHe “Before the coffee gets

cold” ucoIB30BANUCEH CIEAYIOIINE METOBI
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1) CTPYKTYpHBIA aHANN3, MO3BOJSIOIIUN BBIABHTb, KaK OPTaHHU30BAHO BPEMEHHOE U
MPOCTPAHCTBEHHOE U3MEPEHHE B TEKCTE;

2) UHTEPIPETATUBHBIA AaHAJHM3, HANPABJICHHBIH HA PACKPBITHE CHMBOJHYECKOTO
3Ha4YeHHsl Kae KaKk MecTa NepeceveH st BpeMEHHbIX JIMHHA.

Pe3yabTaThl HccaenoBaHus

UccnenoBanue mokasano, 4TO 4Yepe3 HCIOJIb30BAaHHE CTPYKTYPHOTO aHAJIN3a YOaloCh
OIpeNeUTh KIFOUeBble MEXaHU3MbI (YHKIIMOHUPOBAHUSI BPEMEHH U MPOCTPAHCTBA B TEKCTE.
UHTepnperaTUBHBIN aHAIN3 MO3BOJIMII PACKPBITh CUMBOJIMYECKOE 3HAaYeHHe Kaje Kak MecTa
nepeceveH st MPOLIbIX 1 HACTOSILIUX cyned. BpeMeHHbIe rpaHuiibl B TEKCTE 0003HAYAIOTCS C
MOMOIIBIO CIEUNU(PUIECKON JIEKCUKH U TPAMMATHYECKUX KOHCTPYKUMH, co3masas 3Pdext
HEM30EXKHOCTH M MPeJOnpeneeHHOCTU. [IpOocTpaHCTBEHHBIE MapKepbl MOAYEPKUBAIOT
CTATHYHOCTb Kade U ero posib B GOPMHUPOBAHUU CHOJKETHBIX JIHHIA.

B pomane T. Kasarytu mpocTtpaHcTBO Kade NpPEACTaBICHO Kak CTaOuIbHOE W
HEM3MEHHOE — 371eCh BpeMsi (PYHKIIMOHUPYET 10 CTPOrUM MPAaBHJIAM: MyTELIECTBEHHUK MOXKET
BEPHYTbCS TOJIBKO B MPOLLIOE, HEe H3MeHsisi Oyayuiee, a ero mnpeOblBaHHE OrPaHHYEHO
MOMEHTOM, MOKa KOo(e He OCTBIHET, YTO CO3[aeT YHHUKAJIbHBII XPOHOTON, B KOTOPOM
MEePCOHAXKH BBIHYKAEHBI MEPECMATPUBATh CBOE OTHOLIEHHE K MPOILIOMY 0€3 BO3MOMKHOCTH
BMeLIaTenbeTBa. Kaxk/plii U3 repoeB CTAIKUBAETCS C OTPAHHMYSHUSIMH BPEMEHH: KTO-TO JKeJlaeT
MOMPOLIATHCS ¢ OJIM3KUMH, KTO-TO HAIEETCs] UCIIPABUTH OIIMOKH, HO HEM3MEHHOCTb COOBITHI
NOAYEpPKUBAET Tparu3M cutyauun. [IpocTpaHcTBO Kade CHMBOMU3UPYET TOUKY MepeceueHus
peaNbHOrO M CBEPXbECTECTBEHHOIrO, MPOILLIOro M Hactosiero. OHO JIMINEHO BHELIHEH
IMHAMUKHU, OTHAKO HACBILICHO BHYTPEHHHUM JIBHKEHHEM — SMOLIMOHAJIBHBIM H MEHTAJIbHBIM.

Obcyxnenne

IIpoctpancTBO  Kade  OMHUCHIBAETCS  4epe3  MOCTOSHHbIC, JAETATU3UPOBAHHbBIC
XapaKTePUCTHKH, MOAYEPKUBAOLINE €ro HeM3MEHHOCTb M 3aMKHYTOCTb. B orphiBke “They
were in a windowless basement cafe. The lighting was provided by just six shaded lamps
hanging from the ceiling and a single wall lamp near the entrance. A permanent sepia hue
stained the cafe interior. Without a clock, there was no way to tell night and day.”
MOAYEPKUBAETCS] OTCYTCTBUE €CTECTBEHHOIO OCBEIEHHS U CBSA3H C BHEILIHUM MUpPOM [3, p. 8].
OTcyTCTBHE OKOH, MUHUMAJbHOE OCBEIICHUE M HEM3MEHHBIH CeMUIHBI OTTEHOK CO3Ma0T
OLIYIIEHHE BHE-BPEMEHHOrO MPOCTPAHCTBA, KOTOPOE CYIIECTBYeT HE3aBHCHUMO OT XOna
BPEMEHH.

Pasmepsl kade Takke UrparOT BAKHYIO POJib B CO3MAaHHU aTMOC(HEpbl OrPaHUYEHHOTO
npoctpancTsa. B orpriBke “The cafe had counter and table seats but with just three seats at the
counter and three two-seater tables, it only took nine customers to fill the place.” nepenaercs
KaMepHOCTb U YEIMHEHHOCTb 3aBefieHus [ 3, p. 21]. DTo orpaHueHHOE KOJIMYECTBO MECT TaKXKe
CHMBOJTU3HPYET OrPaHHYEHHOCTh BO3MOKHOCTH MyTELIECTBUSI BO BPEMEHH — JOCTYI K HEMY
UMEIOT JIUIIb HEMHOTHE.

“In this small, intimate cafe, it was quite easy to hold a conversation from such a distance
without raising one’s voice” [3, p. 59].

3nech kade mpeacTaBiseTCs KaK MECTO, B KOTOPOM JIFOAM MOTYT JIETKO OOLIaThCs,
HECMOTpPsl Ha pacctosHue. JnuTerhl “small, intimate” co3maroT arMmocdepy yioTa H
3aMKHYTOCTH, IOAYEPKUBAsi KAMEPHbBIH XapakTep.

Haubosnee 3Ha4MMBIM MPOCTPAHCTBEHHBIM MapKepPOM SIBJISIETCSI 0CO00€ MECTO, KOTOpOe
MO3BOJISIET TiepeMennarhbesi BO Bpemenu: “There is only one seat that takes you to the past, and
you cannot move from it” [3, p. 50]. D10 PpuUKCUPOBAHHOE MOJIOKEHUE MOAUEPKUBAET JKECTKUE
npaBKia MPOCTPAHCTBEHHOTO XPOHOTOMNA Kade: HECMOTPsI Ha BO3MOKHOCTD TIePEMEIIEHHs BO



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. Kosbioaesa. Ne 3 (67). 2025 235

BPEMEHH, MEPCOHAKH OCTAIOTCS MPHUBSI3AHHBIMH K KOHKPETHOMY MECTY, YTO CHMBOJU3UPYET
HEBO3MOKHOCTb PEaIbHOr'O U3MEHEHHsI MPOLIJIOTO.

“The hottest temperature ever recorded in Japan was 41 degrees Celsius at Ekawasaki in
Kochi Prefecture. It is difficult to imagine a ceiling fan being at all useful in such heat. But even
in the height of summer, this cafe is always pleasantly cool. Who is keeping it cool? Beyond
the staff, no one knows — nor will they ever know” [3, p. 51].

3nech MpocTpaHCTBO Kae mpeacraer Kak 3araJodHOe MECTO, He MOAYHHSIOLIeECs
3aKOHaM MpPUPOAbL. ABTOp HaMEPEHHO TMPHUBOAUT pEAbHbI HCTOPUYECKHH (aKT o
TeMIepaTypHOM pekopae B AnoHuu, yToObl YCHIIMTh KOHTPACT ¢ HEOOBCHUMOM MPOXJIaoi
kade. Dpasa “Who is keeping it cool?” nobapyseT MUCTHUYECKYIO COCTAaBJISIOMIYIO — Kade
Oyaro Obl KOHTPOJHPYETCS HEBUIUMOH CHJIOW, MOANEPIKUBAIOIIEH HEU3MEHHOCTh €ro
ycioBuil. Mcropuueckoe H3MepeHHe MPOCTPaHCTBAa Kade PacKpbiBAeTCs B OMHCAHHH €ro
BO3pacTa U MUHHMAJBHBIX H3MEHEHHH 3a nonrue roasl: “The cafe has no air conditioning. It
opened in 1874, more than a hundred and forty years ago. Back then, people still used oil lamps
for light. Over the years, the cafe underwent a few small renovations, but its interior today 1s
pretty much unchanged from its original look. When it opened, the decor must have been
considered very avant-garde” [3, p. 100]. DTOT OTPBHIBOK MOAYEPKUBAET CTAOMJIBHOCTH
NpOCTpaHCTBa Kade, KOTOpoe OCTaeTCss HEM3MEHHBIM Ha MPOTSDKEHHH Ooiee YyeM Beka. Takoke
aBTOpP HCIOJB3YEeT MOBTOPSIOLINECS MPOCTPAHCTBEHHbIE Mapkepbl (IPOCTPAHCTBO Kade
OIHCHIBAETCS C IIOMOIIBIO TAKUX CiIoBocoueTanuii kak “dim light”, “wooden chair”, “steaming
coffee cup”), dUTOOBI TOAYEPKHYTH CTAOMJIBHOCTD MECTa, KOHTPACTHPYIOIIVIO C
NePEeMEHYMBOCTBIO BpeMeHHU. [lepCcoHaku OIIyL[aloT 3Ty CTaOWJIBHOCTb KaK YKpPbITHE OT
BHELIHErO MHpA, TPEBOI M TMEPEKUBAHWI, HO B TO JK€ BpPeMsl M KaK OrPaHUYEHHE HX
BO3MOJKHOCTEW M3MEHHUTh X0 COOBITHI B MPOILJIOM BeIb BO3MOXKHOCTb OKa3aTh BIIUSHUE HA
TeueHHe BPEMEHH MpHu3padHa. Takum oOpa3oM, Kade CTAHOBHUTCS HE MPOCTO MECTOM, a
CHMBOJTUHYECKHM MPOCTPAHCTBOM, B KOTOPOM COEIUHSIIOTCS MPOLLJIOE M HACTOSIIEe, CO3aBast
0COOBIH XPOHOTOI.

Bpemst B “Before the coffee gets cold” mpencraBneHo kak HEKOHTpoJIupyemas H
HEM3MEHHAsl CYLIHOCTb. ABTOpP HCIOJb3YeT pa3jM4YHble XYIOKECTBEHHbIE MPHUEMbl H
CHMBOJTHKY, 4TOOBI MOJYEPKHYTh OrPaHUUEHHUS] BPEMEHH, €ro HeOOpaTUMOCTDb U CYObEKTUBHOE
BOCIIPUSITHE MEPCOHAKaMH. SI3bIKOBasi pernpe3eHTalus] BPEMEHH B TEKCTE BbIpakeHa uepes
UCIMOJIb30BAHME [JIArOJIOB B MPOLIEAIIEM BpPEMEHH, MNOTYEPKUBAIOLINX HEU3MEHHOCTD
npouutoro. Takke 4acTO BCTPEHArOTCsS Hapeyrs, MAPKUPYIOLIHE BPEMEHHBIC PAHULIBI, YTO
co3maér >¢dekr obpeuénnoctu, a ¢pasa “No matter what 1 do, the past cannot change.”
noauépkuBaet Garananu3M MOBECTBOBAHUSL.

B pomaHe MOKHO BBIAEIHUTD CJASAYIOLINE BPEMEHHbIE XapaKTePUCTHKH:

1) cyovexmusnocms 6pemenu

OTpbIBOK, TPUBEACHHBIA HIXKE, MOAYEPKUBAET XAOTHYHOCTb W CYOBEKTUBHOCTD
BpeMeHU. PasHble 4Hachl B Kae, MOKa3bIBAIOLIME pA3HOE BpeMs, CO3MAIOT OLIYLICHHUE
Pa30pBAaHHOCTHM BPEMEHHBIX JUHUN. [lns moceruTenel, BOEpPBbIE OKA3aBLIUXCSI B STOM
NPOCTPAHCTBE, OTCYTCTBHE €IMHOTO BPEMEHHOTO OPHUEHTHpPA BBI3bIBAET YYBCTBO
HEOMNPEneIEHHOCTH. JTO CUMBOJIM3UPYET TO, YTO BpeMsi B Kade He MOAUMHSIETCS JTMHEHHOM
JIOTHKE 1 pabOTaeT MO CBOUM COOCTBEHHBIM MPABUJIAM.

“There were three large antique wall clocks in the cafe. The arms of each, however,
showed different times. Was this intentional? Or were they just broken? Customers on their
first visit never understood why they were like this. Their only option was to check their
watches” [3, p. 13].
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2) HeuzMEeHHOCHb NPOULIO2O U HEBO3MONCHOCHIb USMEHUMb HACMOsIee

VTBepkAeHHs, BCTPEYAIOLIMECs Ha CTPAHHLAX pPOMaHa, HIUTIOCTPUPYIOT KIIOUYEBOE
OrpaHUYEHHE MYTELIeCTBHIA BO BpEMEHH: MPOLLJIOE MOKHO MEePEKUTh 3aHOBO, HO OHO OCTAETCsI
HEM3MEHHbIM. Bpems 31ech peacTaBieHo Kak GUKCUPOBAHHAsI, )KECTKasI CTPYKTYpa, KOTopasi
HE MO3BOJISIET MEPCOHAKAM U3MEHUTh CBOM CYbOBI, YTO yCUIMBAET (HATATHCTHUECKYIO HICHO.

“When you go back, no matter how hard you try, the present won’t change” [3, p. 15].

“There is nothing you can do while in the past that will change the present” [3, p. 21].

“The present cannot change. ... Then, there is the time limit” [3, p. 38].

3) epems kak oepanuuennsiii pecypc

“There’s a time limit” [3, p. 21].

“In a moment, I am going to pour you a cup of coffee. Your time in the past will begin
from the time the coffee is poured” [3, p. 39].

“If you don’t drink all the coffee before it gets cold...It will be your turn to be the ghost
sitting in this seat” [3, p. 44].

“Oh no! The coffee is already lukewarm! It will be cold in no time! Fumiko was
dismayed. At this temperature, she could already have gulped it down” [3, p. 48].

B sTuHX OTphIBKaxX MpeAcTaBieHO MeTadOpPHUECKOe OCMBICIEHHE BPEMEHH Kak
YCKOJIB3AIOLIEro 1 KOHEYHOro pecypca. Bpems B kade He u3MepsieTcsi 4acaMu, a MPUBSI3aHO K
TeMmrepaType Kode, 4TO AeaeT ero BOCIpHUsATHE Oojiee HMOLMOHAJIBHBIM U CYObEKTHBHBIM.
[ToHrMaHue TOrO, YTO OHO HEYMOJIMMO TEYET, BbI3BIBAET y I'EPOEB TPEBOTY U 3aCTaBJISIET MX
NePEOCMBICIHBATH CBOIO YKH3Hb.

4) 6yoyiyee Kak OMKPLINMAL BO3MONCHOCHTb

“It doesn’t change the present, right?”

“That’s right.”

“But what about the things that happen later?”

“I’m not sure what you’re saying.”

“From now on . . .” Fumiko chose her words. “From now on — what about the future?”

“Well, as the future hasn’t happened yet, I guess that’s up toyou . ..” [3, p. 48].

Jluanor BbIle MEKIY OJHUM W3 TIOCETUTENEH U paOOTHUKOM Kade, KOTOPBIN MOMOTaeT
CoBepIIaTh MyTEIIECTBUE BO BPEMEHM [OKA3bIBAET, YTO B OTJIMYHE OT MPOILIOr0 U
HACTOSIIIEro, KOTOPhIE KEeCTKO 3a(UKCUPOBaHbI, OyAyIlee OCTAeTCsl HEOMpeneNeHHbIM. JTO
CO3/1aeT KOHTPACT MEKIY NETEPMHHHPOBAHHOCTHIO BPpeMeHH B Kade u cBOOOIOM BBIOOpA 3a
ero npenenamu. @pasza “1 guess that’s up to you” Hamekaet Ha GUIOCOPCKYIO HILIO O TOM, YTO,
XOTSI Mbl HE MO’KEM M3MEHUTh MPOIIJIOE, HAIIIK IEHCTBHSI B HACTOSIIEM OMPEEIISIOT Oyayiiee.

Tocukanzy KaparyTu HUCHOJB3yeT pa3UYHbIE XYyOOKECTBEHHBbIE MPHEMBL, YTOOBI
BBIPa3UTh CJIOKHOCTb KOHIIENTA BpeMeHU. Bpemsi B kade MpeAcTaBieHO Kak CTporas
CTPYKTypa C YETKUMH MPaBHUJIAMH. OHO HEMOABIACTHO HM3MEHEHUSIM M OTrPaHUYEHO IO
NPOAOIKUTETbHOCTH. OHAKO, OJJHOBPEMEHHO C 3THM, aBTOP MOKAa3bIBAET, YTO BOCIPHUSITHE
BpeMeHHU CyOBEKTHBHO: OHO MOKET OBbITh Pa30PBaHHBIM, 3aBUCETh OT CHMBOJIOB (TAaKUX Kak
kode) M OCTaBIATh HaAekAy Ha Oyaymee. DTa KOHLENIHUS BPEMEHH MOAYEPKHBAET
LEHTPAJIbHYI0 HACK POMaHa — IIEHHOCTb KaKIOr0 MOMEHTa U HEOOXOOMMOCTH JKUTh B
HACTOSIIIEM.

3axnoueHue

TemnopasbHasi CTPYKTypa, MOCTPOEHHAsE HA BO3MOKHOCTH BEPHYTHCS B MPOLIIOE, HO HE
U3MEHUTb €ro, CO3AaeT mapajoKkcainbHblii 3(dext: cBoboma AEWUCTBHS OKa3bIBACTCS
WUTIO30pPHON, HO cBOOOAA MHTEPHpPETAlMM  MPOLULIOr0 —  MOMIMHHOW.  AHanmm3
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NPOCTPaHCTBEHHO-BPEMEHHOM CTPYKTYPbl MPOU3BEAEHUST MO3BO/SET CAenaTb CrefyroLve
BbIBOAbI:

1) B pomaHe “Before the coffee gets cold” XpoHOTON BbICTpaMBaeTCA KaK YyCTOMYMBOE
B3aMMO/ENCTBME 3aMKHYTOr0, CUMBOJSIMYECKN HACbILLEHHOMO MPOCTPaHCTBa M (hn10CodiCKm
Harpy>eHHOro BpemeHU;

2) NPOCTPaHCTBO Kaje BbLIMOMHAET (PYHKUMIO Marmyeckoro XpoHOTOMa, B KOTOPOM
BO3MOXXHbl BpPEMEHHbIE MepeMeLLEHNS, Of4HAKO OHW OrpaHUYeHbl npasuiamMy, LALLM
repoeB  BO3MOXHOCTM  B/MSTb  Ha MPOLLIOE, HO  MPefoCTaB/IAOWMMA - BOSMOXHOCTb
MepeocMbIC/IeHUS;

3) KOHLENT BpeMeHW MPeACTaeT Kak KaTeropys CyObeKTUBHOrO BOCMPUATUS W©
BHYTPEHHel TpaHchopmaLmn, a He Kak (znyecKas nepeMeHHas!;

4) XPOHOTON poMaHa Croco6CTBYET PacKPbITUO (INTOCOGICKON NPobieMaTUKM CBOGOAbI
BO/I, OTBETCTBEHHOCTU U MPUHATUSA. CTAHOBUTCH TOUKOI NepeceyeHnst cyaed, CUMBON3MPYS
HEM3OEXKHOCTb TeYeHUs] BPEMEHW W 3HAYMMOCTb MrHOBEHWM, KOTOpble Mbl MPOBOAMM C
6NBKAMN,

Takum 06pasoM, aBTOP He TO/IbKO 3KCMEPUMEHTUPYET C XPOHOTOMOM, HO 1 Npeg/iaraet
(bMNOCONCKOE  OCMbIC/IEHME  YESIOBEYECKMX  OTHOLLEHWA 4Yepe3 MpU3My  3aMKHYTOrO
MPOCTPaHCTBa Kae 1 OrpaHNYeHHOro, HO LIeHHOr0 BPeMeHW.

Jreparypa:
1 Baxv, MM Borpocbl jumeparypbl M- CTeTvikA: - VecngioBaHA  pasHbX JET. - IMbokea:
XyookecTeeHHas jumeparype, 1975. - 504 ¢
2 JomveH, OM Kyrstypa BB - Mockea: MHoaue, 1992 - 270 ¢
3 Kaneguchi, T. (2019). Before the coffee gets cold (G Trousselot, Trars.). Picador. - 224 p.

References:
1 Bahtinn MM Voprosy literatury i estetiki: Issledovaniya raznyh let. - Moskva: Hudozhestvennaya
literatura, 1975. - 504 s
2 Lotmen, Yu. M Kul'turai vzryv. - Moskva: Gnozis, 1992 - 270 s
3 Kaneguchi, T. (2019). Before the coffee gets cold (G Trousselat, Trars.). Picador. - 224 p
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NH®OPMALIVA ONA ABTOPOB

HasBaHvie: HayuHbI XypHan «M. KosblbaeB atbiHaarbl CKY Xabapulbicbl / BeCTHMK
CKY nmeHn M. KosblbaeBa.

CobCTBEHHMK:  HekoMMepyeckoe aKuMOHepHoe 06LLecTBO «CeBepo-KasaxcTaHCKui
YH/BEPCUTET MMeHM MaHalua Ko3sbibaeBay.

CBUOETENBCTBO O MOCTaHOBKe Ha nepeydét: Ne KZ66VPY00102049, BbigaHo
MUHUCTEPCTBOM MHopMaLn 1 06LLIECTBEHHOIO pa3BUTUA PK 0T 26 ceHTA6ps 2024 T.

ISSN 2958-0048 (Online)
ISSN 2958-003X (Print)

OCHOBHasi TeMaTuyeCcKast HanpaB/IeHHOCTb:  MyO/MKauMs  Hay4HO-MEeTOANYECKOM
NHopmaLmn.
A3bIK MYONMKALWIA: Ka3axXCKUIA, PYCCKUIA, aHT/TMIACKNIA S13bIKN.

TEMATUNYHECKUWE HATPABJIEHNA:

1 ECTECTBEHHbIE HAYKWM

(reorpatma ¥ MNPUPOLOMOSL30BaHME; VH(OPMAaTVKA, MaTeMaTuKa-MHJopMaTUKa,
MaTeMaTKa-m3nKa; msmnka n rsnyeckas aKcrnepTn3a, rsmnka 1 acTPOHOMUS, acTPOHOMUS
N MeTOoAbl AUCTAHUMOHHBIX WCC/EA0BaHWM; XUMUYECKas 3KCMepTM3a U aHaIMTUYECKUIA
KOHTPO/1b MPOV3BOACTBA, XMMUYECKast TEXHOOMMSA OPraHUYeCKUX BELLIECTB).

2. BMONOIMMMYECKNVE HAYKIA

(buonorms, 60TaHMKa, reoboTaHWKa, 6uopasHoobpasne, 300/10rUSl, OPHUTOSONUS,
MOJIEKY/IAPHAsA 610M10rs, MUKPOBMOIOrnS, BUPYCOIOrnS, (U3VON0MNsI, aHaTOMUS, FeHETUKa,
OMOTEXHOMOMA, TUAPOBMONOrA, BUOXUMUS, SKOSIOTUS).

3. MEJATOIr’MYyeCKME HAYKA

(Negarorvka 1 ncuxonorus, creuyiasibHas nefarorvka, MpakTudeckass McuXonorus;
[OLLKO/IbHOE 00yYeHMe W BOCMUTaHWE, MejarorMka M MeToAMKa HavasibHOro Oby4YeHWs;
My3blKa/lbHOe 06pasoBaHVe, Ky/bTYPHO-L0CYroBas paboTa; msnyeckas Ky/bTypa M CriopT,
(hM3nyecKast KynbTypa W Hada/lbHast BOeHHasi MOArOoTOBKA; coupasibHas regarorvka u
camoriosHaHve; fedeKTosiornsi, fepekronorns (noroneaust), creunasibHas rnegarorvka
(noroneams), onurodpeHonefarornka, cypaonefaroruka, gedekronorus (cypaoneaarormka),
JOLLIKOMbHAA [fetheKToNorms; (UIoorMs, MHOCTPaHHbIA S3bIK: Ba WMHOCTPAHHbLIX S3bIKa,
PYCCKMA S3bIK W NTepaTypa, KasaxCKuiA S3blK U JiUTepaTypa, VMHOCTPaHHas (IosIorns,
NepeBOAYECKOe [eN0).

4. COUMNATTIBHO-T'YMAHUTAPHBIE HAYKI

(ucTopUs;  XKYPHAMCTUKA,  PR-XypHa/IMCTUKA;  TOCYAapCTBEHHOE W MECTHOe
yrnpaB/ieHVe, MeHeDKMEHT, (DMHAHCbl, Y4YeT W ayauT, SKOHOMWUKA, FoCyAapCTBEHHOe
aIMUHUCTPYPOBaHVE, 3KOHOMUKA B BU3HECE; HOpUCTIPYAEHUNS, TYPU3M).

5. CE/TIbCKOXO3ANCTBEHHbIE HAYK

(TexHonorms MPOLOBO/IbCTBEHHLIX MPOAYKTOB; arpoHOMMS, 3alupuTa U KapaHTUH
pacTeHWiA; TEXHOMOrMA MPOM3BOACTBA MPOLYKTOB YXMBOTHOBOACTBA; JIECHbIE PECYPChbl U
IeCOBO/CTBO).

6. TEXHNYECKVE HAYKWN

(ovsaliH;  pagnoTeXHUKA, 3MIEKTPOHUKA W TefleKOMMYHUKaLUW;,  MalLMHOCTPOEHWME,
3NEKTPO3HEPreTUKA, TPaHCMOPT, TPAHCMOPTHas TeXHMKa W TEXHOOrMU; CTPOUTENIbCTBO,
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NPOEKTUPOBAHHE W  HMH(POPMALMOHHOE  MOJCIUPOBAHHE  CTPOUTENbHBIX  OOBEKTOB,
CTaHAAPTHU3ALMS, CePTUPHUKALNSA U METPOJIOTHs (IO OTPACIISM), SKCIIEPTH3a U ayAUT KauecTBa
(o otpacsm).

7. ”THO®OPMAIIMOHHO-KOMMYHUWKAITMOHHLIE TEXHOJIOT' A

(Teopernueckre OCHOBBI MH(pOpMaTHKH, KoMmbroTepHble Hayku (Computer science);
UH(pOpMALIMOHHBIE CHCTEMbl M IPOLECCHI, 3JEKTPOHHBIE KOJUIEKLUHUH U OHONIHOTEeKH;
UCKYCCTBEHHbI  HMHTEJUIEKT U UHTE/UICKTyaJbHblE  CHCTEMbI,  pPOOOTOTEXHHKA,
uH(pOpPMAIMOHHAsT 0€30MacHOCTh U 3amuTa uHGopMannu, HHGHOPMALTMOHHO-U3MEPUTETBHBIE
CHCTEMbI;, VIpaBJeHHE B COLMAJbHBIX M SKOHOMHYECKUX CHCTeMax; aBTOMAaTH3aLus |
yMpPaBJICHHE TEXHOJOTMYECKUMH MPOLIECCAMH M MPOWU3BOACTBAMH, BeO-AH3aiiH, CUCTEMHbII
aHanM3;, ympaeleHue u oOpaborka wuHpOpMAIMKM, MaTeMAaTUYECKOe M MPOrpPaMMHOE
obecrieyeHue.

8. DUJIOJIOTMYECKME HAYKH

(Ka3axCKUi S3bIK U JIUTEPATYPA, PYCCKUIA SI3bIK U JIUTEPATyPa, MHOCTPAHHBIN SI3bIK. J1Ba
WHOCTPAHHBIX SI3bIKA, MHOCTPaHHAs (DUIIONOTHS, MePEBOTIECKOE JEII0).

S3BIK U30aHUA: Ka3aXCKUM, PYCCKUH, aHTTTHICKUN.

Teppurtopust pacnpoctpanenms: Pecnybnmuka Kaszaxcran, pampHee u  OmpkHee
3apydexne.

I'maBuelii pemaxtop: JempsiHeHko Anekcanap BanentuHosudy, mpodeccop kadenpsl
«JHepreTka M paAUOd’JIEKTPOHUKA», KaHAWAAT TEXHUYECKUX HayK, acCOLMMPOBAHHbIN
npodeccop (Io1eHT).

PenaxTtop: Octposckast Banepust CranucnasosHa, meroauct Jenapramenta Hayku CKY
um. M. Kosbibaena.

IlepnoanunocTs: 4 pasa B rof.

Cpoku npuema, pacCMOTPEHHsI CTaTell U BBIXOJa B [IeUaTh JKypHaja:

Nel — Ilpuem crarteii no 15 despans, pegakuus paccmarpusaer ¢ 16 mo 28 despas,
BBIXOJ B nevathb — 10 30 mapTa,

Ne2 — IIpuem crateir 1o 15 mas, pemakuus paccmarpusaer ¢ 16 1o 30 mas, BEIXOA B
medyatb — 70 30 UroHS;

Ne3 —IIpuem crareii no 15 asrycra, penakuus paccMarpusaet ¢ 16 1o 30 aBrycra, BBIXO
B mievathb — 710 30 ceHTsiops;

Ne4 —TIpuewm crateii no 15 HosOps, penakiuus paccMarpusaet ¢ 16 1o 30 HOAOps, BBIXOA
B mievathb — 110 30 nexaldpsi.

Beinyck: B 3€KTPOHHOM BHUAE;, Ha OyMaXHOM HOCHUTeNe — u3maercss B M3marenbcko-
noymrpapudeckom otaene CKY um. M. Koseibaesa.

Anpec penakuun: CKO, r. Ilerponasnosck, yi. Ilymxkuna, 86, 150000.

Kypnan Bxmouen B 0a3zy nanaeix PUHLL (eLIBRARY).

Bce crarbu npuHuMaroTcs on-line Ha calite xxypHaina https://vestnik ku edu.kz/jour gyepes
JUYHBIN KaOUHET aBTOpA.
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TPEBOBAHMUA K CTATBE

OObeM — He MeHee 5 cTpanull (0e3 yuéra aHHOTAIUH U CITHCKA UCTOYHUKOB).

CTpyKTypa CTaThy BKIIIOYAET B C€0s1 CIENYIOIINE Pa3IeIbl:

o HA3BAHUE Bkirouaer B ceOst nHpopmaruio o6 aBropax ((pamMuiiui ¥ WHHLHAIGL,
NIOJIHOE HAa3BaHHUE YUPEKACHUS WIM OPraHU3aLUu, TOPO, CTPAHY, aapec 3JIEKTPOHHOM MMOUTHI
aBTOPa-KOPPECIIOHIEHTA, OTBETCTBEHHOTO 33 MEPEMUCKY C penakuueii);

o AHHOTAIIMA Obs3aTenbHble KOMIOHEHTHI aHHOTALMU: HHQOPMATUBHOCTD (00BbEM
aHHoTauuu He Oonee 300 CIOB); OPUTHHAIBPHOCTL (HOBU3HA CTaThH), CoAepKaHue (OCHOBHOE
CoZlep KaHUE CTaThH U PE3yJIbTaThl UCCIIEAOBAHUS ), CTPYKTYPA; BBIBOABL. AHHOTALMUS JIJIsl BCEX
CTaTed NPUBOAUTCS HA 3-X sI3bIKAX: KA3aXCKOM, PyCCKOM M aHIJMHCKOM. Ecnu crathst aBTOpa
HA Ka3aXCKOM sI3bIKe, TO CHadajla pa3MelaroTCs Ha3BaHUE CTaTbU U aHHOTALIMS Ha Ka3aXCKOM
SI3BIKE, & 3aTeM Ha ABYX JIPYIHX sI3bIKax. ECIM cTaThsi HA PyCCKOM HJTH AHTIIMHACKOM SI3BIKAX —
JeNaeTcsl aHAJIOTHYHO;

o KJIFOUEBBIE CJIOBA (ot 5 mo 8 KIOUYEBBIX TEPMHUHOB HJIM CJIOBOCOYETAHUH),
HCTIOJIb30BaHHBIX B cTaThe. KimtoueBrle C10Ba MPUBOASTCS HA 3-X S3BIKAX: KA3aXCKOM, PyCCKOM
Y aHTJIUHACKOM.

o« BBEJIEHUE Bkiroyaer 0OOCHOBaHHE aKTyaJIbHOCTH, CTEHEHH pPa3pabOTaHHOCTH
TeMbl (BO3MOXKEH KpaTKuil o0030p HAydyHOHW JUTEpPaTyphl IO TEME HCCIEAOBAHUS);
(bopMyIHPOBKY MpOOIEMBI UCCIIEAOBAHMS, ONMUCAaHWE OOBEKTa M MPEAMeTa HCCIEIOBAaHMSA,
LIEJIN ¥ 3371a4 CTAaThH, KPaTKasl XapaKTEPUCTUKA €€ CTPYKTYPHI,

o MATEPHUAJIBI U METO/Ibl HMCCJIEAOBAHHA (OKCIIEPUMEHTAJIBHAA
YACTD) mpencraBisstoT coOOi OMHMCaHWE METOMOB M MAaTEPHANIOB, HCIOJIb30BAHHBIX B
UCCIIEIOBAHNUY, BKJIIOYast MeTonbl cOopa, oOpabOTKM M aHanM3a NAHHBIX, XapaKTePHCTHUKA
BBIOOPKH (€CJIN UCTIONB3YETCs BBIOOPOUHBIN OMPOC);

e PE3VYJIbTATHI UCCJIIEAOBAHUWA npeacrasieHbl ONMUCAHUEM U UHTEPIIPETALNEH
MOJIYYE€HHBIX PE3yJbTaTOB C MOMOIIBIO PUCYHKOB, TaOMHI, TPadKOB, YepTEKE;

e OBCYXJEHHUE/IMCKYCCHUA

o BBIBO/IbI conepxat popMyIUpPOBKY BBIBOJJOB HA OCHOBE IMOJYYEHHBIX PE3YJIBTATOB;
CPaBHEHHE IOJyYEHHBIX PE3YJbTATOB C YK€ UMEIOIIMMUCS PE3yJIbTaTAMU IO JAaHHOH TeMe;
OLIEHKA HayYHOH HOBHU3HBI M MPAKTUYECKOH IIEHHOCTH TIOJYYE€HHBIX PE3YyJIbTaTOB,

e MH®OPMAILIMUA O OUHAHCHUPOBAHUMH, BJIATIOJAPHOCTU (ecmm y
UCCIIEIOBAHUSI €CThb MCTOYHUK (PMHAHCHPOBAHUsS (TPAHTBI, MPOTPaMMBbI T'OCYJAPCTBEHHOI'O
OrokeTa), HEOOXOUMO YKa3aTh 3Ty WH(OPMALIHIO);

o CIIMCOK JIMTEPATVYPBI
— «/lumepamypa» — Ha s3pIKe OpUrMHana (Ka3axCKOM, PYCCKOM M IPYTHX HEaHTJIMHCKUX
s3plkax) odopmisiercss B coorBerctBuun ¢ ['OCT  7.1-2003  «bubnuorpaduueckast
3anmcek. bubmmorpaduueckoe onucanue. OOmme TpeOoBaHus u npaBuia
coctaBneHus». CChUIKM Ha HCTOYHHUKH Ha SI3BIKE, HCTOJB3YIOLIEM KUPUILTUILY, TOJDKHBI OBITh
TPaHCIUTEPUPOBAHBI JJATUHCKUMH OyKBaMH (MOKHO MCIIONIB30BaTh https://translit-online.ru).
— «Cnucoxk numepamypst» — Ha aHTIIMHACKOM si3bIKe (OT(HOPMATHPOBAH B COOTBETCTBHU C
MexnyHaponabiM Oubmmorpaduueckum cranmaprom APA (http://www.bibme.org/citation-
guide/APA/book).

Ccputkn Ha UCTOUYHUKHU 00s13aTenbHbl. [lepBast cChbUIKa B TEKCTE HA JIUTEPATYPY IOJKHA
umMeTb Homep [ 1], Bropast — [2] u T. 1. mo nopsiaky. [lpu cceuike Ha pe3ynbTaT U3 KHUTH CIEAYET
yKa3aTh €ro HOMep B CIIMCKE JIUTEPATYPhl U (Yepe3 3arsITyi0) HOMEp CTPAHULIB], HA KOTOPOH
omyOJMKOBaH 3TOT pe3yibrar. Hampumep, [8, 325]. Ccbliku Ha HEONMyOJIMKOBaHHBIC PaOOThI
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HE JIOMYCKAaIOTCs, CCBUIKM HAa HWHTEPHET-ICTOUHUKH PAa3peLICHBL /s 6cex nyoOauxayui,
umerowux udenmuguxamoper DOI, neobxo0umo ykaseiéams ux nocie coomeemcmeyiouei
nyoauKayUY 6 0O0UX CHUCKAX TUMEPAnypul.

Cnucok HMCTOYHHUKOB — 3TO HMHAMKATOP HAy4YHOro Kpyro3opa astopa. Kommdectso
MHOCTPAHHBIX MCTOYHHKOB B CITUCKE JINTEPATYPBI CBUAETENBCTBYET 00 OCBEIOMIICHHOCTH O
TOOCTIDKEHHSIX HAYKH, & TaKKe BIAJCHUH TeMOH. PEKOMEHAyeTcss HCIOMb30BaTh UCTOYHHK,
U3JaHHBbIE B TeueHUe nocienqnaux 5-10 nert.

NHOOPMALIMA Ob ABTOPAX (nocne cnucka numepamypst) BKIIOYaeT B ceOst
CJIEAYIOIINE 3JIEMEHTHI: (PaMIIMI0O W WHHMLIAAJIBI aBTOPOB; yU€HOE 3BAaHUE, NOJDKHOCTb WIIH
npodeccuro; VYEHYIO CTeneHb, MeCTO paboThl (MONHOE HA3BaHWE VUPESKICHUS WU
OpTaHU3aLMH, HACETIEHHBINH MYHKT, HA3BAaHUE CTPAHbI); apec SJIEKTPOHHOH MOYTHL

Bce cokpamennst u abOpeBHaTyphl, 32 UCKJIFOUEHUEM OOIIEYMOTPEOUTENbHBIX, JOKHBI
OBITH pacIU(pPOBAHbI IPH MIEPBOM HCIIOJIIb30BAHIH B TEKCTE.

PucyHkn u TaGnuipl TOJDKHBI ObITh MPOHYMEPOBAHBI U COMPOBOXKIAATHCS CCHUTKOM Ha
HUX B TekcTe crtarbu. Hampuwmep, «Ha pucymnke [ noxasamer ...», uiu «B maOruye 2
npeocmaeienvt OaHHbIE O ... ».

Taxoke TaONMULIBI U PUCYHKH TOJDKHBI ObITh 03arjiaBlieHbl, TAOJUIBI — CBEPXY, PUCYHKH —
cHu3y. PucyHku, rpadgyku JOJDKHBI OBITH MPEACTABICHBI B OTHOM U3 CTaHIAAPTHBIX (POPMATOB!
PS, PDF, TIFF, GIF, JPEG, BMP, PCX. TouyeuHble pUCYHKH JOJKHBI OBITH BBITIOJHEHBI C
paszperrenuem 600 Touek Ha aroiM. PucyHku u gororpaduu 10IKHBI IMETh YETKOE Ka4eCTBO
n3obpakenns. Ha gepreskax QOJDKHBI OBITh YETKO NMPEACTABIICHBI BCE IETAH.

Pucynku u TabGnuipl TOJDKHBI ObITh MPOHYMEPOBAHBI U COMPOBOXKIAATHCSA CCHUTKON Ha
HUX B TEKCTE CTATBHU.

CraThy, HE OTBEYAKOLIUE IO COACPKAHUIO WU O(POPMIICHHIO BBILICTIEPEUHCICHHBIM
TpeOOBaHUsAM, K MyOJUKALIMN HE TPUHUMAIOTCS U OTKJIOHSIOTCS peAakiue 0e3 pacCMOTPEHUs
UX TIO CYIIECTBY.
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Cobcreennnk: HAO «Cesepo-Kazaxcranckuit yansepcureT mmeHn Manama Kozpibacsa»
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