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Bbac penakTop:

Hukudopos Hasum Mropesuy, PhD goktopbl, M. Ko3bibaeB aTbiHaarbl CKY fbiibiM AenapTaMeHTiHiH AMPeKTOpbI
PepakTop:

OcTposckas Banepus CtaHucnasoBHa, Marnctp, M. Ko3bi6aes aTbiHaarbl CKY fFbinbIM AenapTameHTiHiH ajickepi

PEOAKUMSANBIK ASTKA:
1. )KAPATbI/ILICTAHY Fbl/1IbIMOAP

[JockeHoBa baHy BeiiceHOBHa, »ayanTbl XaTLLbl, 61010r1s FbibIMAaPbIHbIH KaHAnAaTbl, M. Ko3blbaeB aTbiHaaFbl CKY;

MawkoB Ceprei Bnagnmuposumy, reorpadus fbinbIMAAPbIHbIH, KaHAMAATbI, MaTeMaTuKa >KeHe >KapaTblfbiCTaHy fbibiMAAPbI
thakynbTeTiHiH AekaHbl, M. Ko3bl6aeB aTbiHfaFbl CKY;

MonskoB BnaguneH BacuibeBny, XUMuns FbinbiMaapbIHbIH AOKTOPbI, Npodeccop, M. Ko3blibaeB aTbiHAaFbl CKY;

MakapoB Cepreii BUKTOpOBUWY, (hU3MKa-MaTeEMATVKa FblfbIMAAPbIHbIH, LOKTOPbI, npogeccop, AnTall MemeKeTTiK YHUBEPCUTETI
(BapHayn, Peceid);

BeHaT AH, PhD gokTopsl, npodeccop, IMaaHbCK yHuBepeuTeTi (IMaaHbCK, MonbLua).

1. BUONOIrNANbIK FblbIMAAP

Xymaryn Mongmp XakbimkaHOBHa, >XayanTbl XaTwbl, PhD foKTOpbl, «BOTaHUKa XaHe (PUTOMHTPOAYKLUMA WMHCTUTYTbl» PMK
thunmansl AcTaHa 60TaHUKa/bIK GaFbiHbIH, 10pa XXaHe eciMAiK pecypcTapbl 3epTXaHacbiHbIH, Killi FbIbIMK Kbi3MeTKepi (AcTaHa,
KasakcTaH);

MeTkoB Hvkonaii, PhD gokTopbl, BonrapusHbi KycTapabl KOpFay KOFaMblHbIH, XeTeKLi FbiibiMK KbiameTkepi (Codms, bonrapus);
CubataeB AHyapb6ek Kapumosud, C. CelichynmmH aTbiHAarbl Kasak arpoTexHukanblk 3epTTey yHuBepcuteTi KEAK 6uonorus
FbINbIMAAPbIHbIH JOKTOPbI, 61ON0rUs, eciMAiKTepAi KopFay XeHe KapaHTVHI KadepacbiHbIH MeHrepyLici (AcTaHa, KasakcTaH);
[aBpunoB AHfpeli SanyapaosuY, 61onorusa FoinbIMAapbIHbIH, KAHANAATbI, 300101 MHCTUTYThIHbIH, XXETeKLUi FbUIbIMUA KbI3MEeTKepi
(Anmarbl, KasakcTaH);

Kakabaes AHyapbek AfzbaeBuy, 6M0N0rMs FbibIMAAPbIHbIY, KaHauaatsl, L. YanuxaHoB aTbiHAafbl KeklleTay YHWBEPCUTETI
PEKTOPbIHbIH, XaNblKapasnblk MHTErpaLms XXeHiHaeri keHecwici (KekweTay, KasakcTtaH);

KybeHTaeB Cepuk AprbiH6ekoBuY, PhD aoKTopbl, «boTaHWKa aHe (UTOMHTPOAYKUMA WMHCTUTYTbl» PMK dwmnvanbl AcTtaHa
60TaHMKa/bIK 6aFbl (h10pa XXaHe eciMAiK pecypcTapbl 3epTXaHacbIHbIH, A0LeHTI (AcTaHa, KasakcTaH).

111. AYblJ1 LUAPYALLUBI/1bIF bl FbI/IbIMOAP

TokTap Mypar, »ayanTbl XaTibl, PhD gokTopsl, M. Ko3bibaes aTbiHAaFbl CKY;

LLIasixmeToBa ANTbiH CelATaxMeTKpI3bl, a/LL.F.K., arpOTEXHONOMNA (haKynbTeTiHiH AekaHbl, M. Ko3bl6aeB aTbiHAaFbl CKY;

Cuonan BukTop Hukonaeswy, a/ll.f.4., aFa OkbITywbl, M. Ko3blbaeB aTbiHaaFbl CKY;

Tawes AnekcaHap Hukonos, PhD gokTopsl, npodeccop, opmaH TexHuKanblk yHuBepcuteTi (Codms, bonrapus);

"o AyHBai, PhD pgoktopbl, ConTycTik-BaTbic yHMBepcuteTi (AHAWH, KbiTaid);

Kapmeno Jauuw, a/w.f.4., npogeccop, Manepmo yHunsepcuTeTi (Manepmo, Utanus);

XaHb LuH ®aH, PhD gokTopbl, ConTycTik-BaTbiC yHMBepcuUTeTi (AHAWH, KbiTald);

LLlaHb BaiicuHb, PhD gokTopbl, ConTycTik-baTbic yHuBepeuTeTi (AHAMH, KpiTait);

[bxysenne Jlo Mana, Ph. D., Manepmo yHmeepcuteTi (Manepmo, Utanus).

IV. 8NNEYMETTIK-I'YMAHUTAP/bIK FbINTbIMAAP

6paeBa AKMapan FocMaHOBHa, Tapux FbibIMAAPbIHbIH AOKTOPbI, «KazakCTaH TapuXbl YXoHe aneyMeTTiK-ryMaHUTap/blK NaHaep»
KacbepacbIHbIH Npodeccopbl, M. Ko3blbaeB aTbiHaarbl CKY;

AneccaHgpo duryc, cascu fbinbiMaap kaHaupatel, PhD, npodeccop, OHTYCTIK Jlaumo KacCvHO YHWMBEPCWUTETI PEKTOPbIHbIH,
KeHecwwici (KaccuHo, Utanus);

[apxaHoBa MyHupa LLlaMCyTAMHOBHA, 3KOHOMMKA FblNbIMAAPbIHLIH, KaHAMAATHI, KaybIMAACTbIpbIIFaH npodeccop, Kacnwii
yHuBepcuTeTi (Anmarbl, KasakcTaH);

JlbiMaH Uropb Mropesuy, Tapux fblibIMAApbIHbIH LOKTOPbLI, Npodeccop, BepasHCK MeMNeKeTTiK neaarormkasblk YHUBEPCUTETI
(BepasHeK, YKpaunHa);

Mamegsane Wnbxam Pamuz Orny, ¢unocoms fbibiMAapbIHbIH, AOKTOPbLI, npodeccop, baky fbiibiM  akagemuschbl (Baky,
O3ipbaiikaH);

Hedhac Cayntoc, aneymeTTaHy fblfbiMAaPbIHbIH SOKTOPbI, Npoteccop, Mukonac Pomepuc yHusepcuTeTi (BunbHioc, /ntea);
Matnacos Oner KOpbeBUY, 3KOHOMYKA FbINbIMAAPbIHbLIH JOKTOPbI, Mpoteccop, OM6bI r'ymMaHUTapAblk akagemuscel (OM6bI, Peceil);
CaHfplbaeB Xanrac Caypakacynbl, (uUnocous fbibiIMAAPbIHbIH  AOKTOPbl, «Hyp My6apak» Eruner wcnam MogeHUeTi
yHuBepcuTeTi (Anmartbl, KasakcTaH).



V. NEQAT O MKAJBIK FbIbIMOAP

[o6poBonbckas JlnaHa BanepbeBHa, dxayanTbl XaTllbl, Nefaroruka fbiibiIMaapbiHbiH, KaHanaaTbl(Ph3), aFa okbiTyLWbl, M. Ko3bibaes
atbiHfaFbl CKY;

AwmopeTTu MN'yngo, nefarorvika fbinbiMaapbIHbIH 4OKTOPbI, npodeccop, MeHya yHusepcuteTi (MeHys, UTanus);

MypsanmHoBa Anma >KakMMOBHA, Nefarorvka fbifbIMAapbIHbIH AOKTOPbI, «[lefarorvka >keHe MCUXONOTUsA»  KadeapachiHbiH,
npoceccopbl, M. Ko3blbaes aTbiHaarbl CKY;

Porosa AHTOHMHA BUKTOpOBHa, Nefarornka fbiiibiIMaapbiHbIH AOKTOPbI, Npoteccop, 3abaiikanbe MeMeKkeTTiK yHuBepcuTeTi (YUnTa,
Pecei);

Tarunbuesa Hatanua [puropbeBHa, Mefarorvka fblnbIMAAPbIHbIH, AOKTOPbI, Mpodeccop, Opan MemieKkeTTiK nefarormkanbik
yHuBepcuTeTi (EkaTepuHbypr, Pecei);

TacTaH6ekoBa KyaHbiw, PhD, KaybiMaacTbipbliiFaH npodeccop, XKanoH yHusepcuTeTi (LlyKy6a, XKanoHus).

VI. TEXHUKANbIK FbIJIbIMOAP

[JembsHeHKO AnekcaHap BaneHTUHOBMY, XayanTbl XaTLUbl, TEXHUKA FblfbIMAAPbIHbIH, KaHAWAATbI, fOLEeHT, M. Ko3blbaeB aTbiHAafbI
CKY;

VBenb Buktop MeTpoBuY, TEXHKKA FbiNbIMAAPbIHbIH AOKTOPbI, Npodeccop, M. Ko3bibaes aTbiHAaFbl CKY;

Kocbix AHaTonuin BnagymMmnposny, TeXHWKA FblNbIMAaPbIHbIH JOKTOPbI, Npodeccop, OM6bI MeMNEKETTIK TEXHUKaNbIK YHUBEPCUTETI
(Om6bI, Pecei);

Monos AHApeii KOpbeBuMY, TEXHUKA FblbIMAAPbIHBIH, 4OKTOPbI, Npodeccop, OMObI MeMEKETTIK TEXHUKa/bIK YHUBEpCUTETI (OMObI,
Pecen);

KowekoB KaiipaT Temup6aeBuy, TexHUKa fblibIMAaPbIiHbIH, LOKTOPbI, Npodeccop, «A3amaTTblK asualms akagemuscb» AK
(Anmarbl, KasakcTaH);

Kys3HeL0Ba BukTtopus HuKonaesHa, TEXHWKA FblbIMAAPbLIHbIH 4OKTOPbI, A0UeHT, Cibip MeMNeKeTTiK aBTOMOOM/Ib-)KO aKkafeMuUsChI
(Om6bI, Pecei);

CaBoCTUH Anekceli AnekcaHApoBUY, TeXHUKA FblbIMAAPbIHBIH, KaHaMAaTbl, npodeccop, M. Ko3bibaes aTbiHarbl CKY.

VII. AKMAPATTbIK-KOMMYHUKAUNANBIK TEXHON0I MANTAP

Kynvkosa BaneHTuHa lMeTpoBHa, >xayanTbl XaTllbl, TEXHWKA FblbIMAAPbIHLIH, KaHAMAaTbl, npodeccop, M. Ko3sblbaeB aTblHAafbl
CKY;

Filippo Arrichiello, PhD pokTopbl, KaccnHo >aHe OHTYCTIK Jlauno YHMBEPCUTETIHIH, «ONeKTPOTEXHUKA >XaHe WH(opMaTuKa
6ackapy yienepi» kaeapacbliHbIH npodeccopbl (Atanus);

Cantelli-Forti Alessandro, PhD foKTOpbI, ¥NTTbIK PaguonoKaumsanbiK xaHe 6akbinay xyiienepi 3eptxaHackl (RaSS), Utanms;

Lupidi Alberto, PhD foKTOpbI, ¥NTTblK paguonoKauusibiK XaHe 6akblnay xyiienepi septxaHacbl (RaSS), Utanns;

Vitaly Levashenko, PhD gokTopbl, XXunuH yHusepcuteTiHiH npoteccopbl (KnnuH, Cnosakus);

Zaitseva Elena, PhD poktopbl, XXunnH yHuBepcnTeTiHiH npodeccopbl (XKunnuH, Cnosakus).

VIl oN10N0IMA FbIIbIMOAP

XyaHbilwnaesa Caman YXameToBHa, >XayanTbl XaTllbl, (MAONOTUA FbiNbIMAAPbIHbIH, KaHAWAaTbl, «[paKkTUKaiblK Kasak Tifli»
KacbefpacbIHbIH AoLeHTI, M. Ko3bli6aeB aTbiHaaFbl CKY;

[Opob6oTteHko FOnus BoprcoBHa, Nefaroruka FbiibIMAapbiHbIH 40KTOpbl, OMITTTY LUeT Tingepi KadenpacbiHbIH Npoteccopsbl;

EpxaH MeTek, PhD gokTopbl, TokaT MasnmocmaHnalua YHueepcuteTi (Tokat Gaziosmanpaja Universitesi), Typkus;

KagpipoB >XaH6ain TypapoBud, (nnonorus fuibiMaapbliHbiH KaHAMAATbI, «Kasak Tini MeH afebueTi» KageapacbiHbIH Npogeccops!,
M. Ko3blbaeB aTbiHaaFbl CKY;

KakumoBa Maiipa EpeHravnoBHa, ¢mnonorus fbiibIMAapbiHbIH, KaHAMAaTbl, «[epMaH-poMaH (Unonoruackbl» KageapachbiHbiH,
[oueHTi, M. Ko3blbaeB aTbiHfafFbl CKY;

Kpbinosa Jltogmuna AHaTOMbeBHa, Nefarormka fblnbIMAapbiHbiH, AOKTOPbl, «OpbICc Tini MeH aaebueTi» KadeapacbiHbiH, eHoek
CiHipreH npodeccopbl (npodeccopsl), M. Ko3blbaeB atbiHAaFbl CKY;

MyxamemkaHoBa N'ynbmupa TactemmpoBHa, PhD gokTopbl, «Kasak Tini MeH afebueTi» kadeapacbiHbiH, AoueHTi, M. Ko3bibae
aTbiHfaFbl CKY;

CabueBa EneHa BWKTOpPOBHAa, (MN0M0rMa FbifbIMAAPbIHbIH, KaHAMAATbl, «OpbiC Tini MeH aaebumeTi» KadeapacbiHbIH AOLEHTI,
M. Ko3blbaeB aTbiHaaFbl CKY;

CropneH Pobept, MaHoagafbl MaBaiin yH1BepcuTeTiHiH npodeccopbl (AKLL MoHonyny, MaBaii apangapbl);

Tanacnaesa XKaHap CepKeLLOoBHa, (hMN1010rus FblbIMAApbIHbIH KaHAUAATbI, «Kasak Tini MeH age6ueTi» npodeccopsl, M. Ko3bibae
aTbiHfaFbl CKY.

["naBHbI pefakTop:

Hukudopos Hasum Mropesny, PhD, aupektop JenapTameHTa Hayku CKY um. M. KosblbaeBa

PepakTop:

OcTtpoBckas Banepus CtaHMCNaBOBHa, MarucTp, Metoamct JenaptameHTta Hayku CKY um. M. Ko3sbibaesa

PEOAKLUOHHAA KONNEINA:

|. ECTECTBEHHbIE HAYKW

[ockeHoBa baHy bBeliceHOBHa, OTBETCTBEHHbI CeKpeTapb, KaHAWAaT 6UONOrMuyeckux Hayk, CTapluvii npenofasatesb kadenpbl
«[leorpacnsa n akonorus», CKY nm. M. Kosblbaesa,;

Mawkos Cepreii BnaguMupoBuy, KaHAWMAaT reorpaMyeckux Hayk, fekaH (pakynbTeTa MaTeMaTUKW U ecTeCTBEHHbIX Hayk, CKY
M. M. Ko3blbaeBa;

MonskoB BnaguneH BacuibeBmy, JOKTOP XMMUYECKMX HayK, npodeccop, CKY mum. M. Kosbibaesa;

Makapos Cepreli BUKTOpPOBUY, JOKTOP (PU3MKO-MaTeMaTUUeCKUX Hayk, npodeccop, AnTaiCKuii rocyfapCTBeHHbIV YHUBEPCUTET
(BapHayn, Poccms);

BeHaT AH, gokTop PhD, npodeccop, IMaaHbekuid yHuBepenTeT (I gaHbeK, MonbLia).

1. BUONOIMMYECKVE HAYKU

XXymaryn Mongup >KakblnaHoBHa, OKTOp PhD, 0TBETCTBEHHbIV CekpeTapb, MAaAWMiA HayuHbIA COTPYAHUK nabopatopumn hnopbl
N pacTuUTeNbHbIX pPecypcoB ACTaHWHCKOro 60TaHuuveckoro caga (unvana PIT «AHCTUTYT 60TaHWKU M (PUTOMHTPOLYKLMNY
(AcTaHa, KazaxcTaH);



MeTkoB Hukonaii, goktop PhD, BeAywmMidi HayYHbIA COTPYAHUK Bonrapckoro obuiectsa 3awutbl nuy (Codus, bonrapus);
CubataeB AHyapbek KapumoBudy, [OKTOP 6MOMOMMYECKMX Hayk, 3aBefyrowuin Kadefpoi «buonorvs, 3awmra WM KapaHTWH
pacTeHnit» HAO «Kazaxckuii arpoTeXHUYECKUIA nccnefoBaTeNibCKnii yHBepcuTeT uMmeHn C. CeiidiynnmHa» (AcTaHa, KasaxcTaH);
[aBpunoB AHfpeil SayapfoBu, KaHAWMAAT 6MONOrMYecKUX HayK, BELYLUMIA HayUHbIA COTPYAHWK WHCTUTYTa 30010run (ANMaThl,
KasaxcTaH);

KakabaeB AHyapbek Asq3baeBuy, KaHAMAAT OMONOrMYECKMX HayK, COBETHWK PeKTopa Mo MeXAyHapOoAHOW WHTerpaumu
KokueTtayckoro yHuBepcuteTa um. LU YanuxaHosa (KokweTtay, KasaxcTaH);

Ky6eHTae Cepuk AprbiH6ekoBuY, fokTop PhD, accouumpoBaHHbIi npodeccop nabopatopun haopbl U pacTUTeNbHbIX PecypcoB
AcCTaHVMHCKOro 60TaHmnyeckoro caga tunvana Pl «HCTUTYT 60TaHNKK U (UTOMHTPOAYKUMM» (AcTaHa, KasaxcTaH).

11l. CENIbCKOXO3ANCTBEHHbLIE HAYKW

TokTap MypaT, 0TBETCTBEHHbI CekpeTapb, AokTop PhD, CKY um. M. Ko3bl6aesa;

LLlassxmeToBa ANTbiH CeiiTaxMeTOBHa, KaHAMAAT CeNbCKOXO3AMCTBEHHbIX HAayK, AeKaH arpoTexHOMOrMyeckoro akynbteta, CKY
M. M. Ko3blbaesa;

CwuBonan Buktop H1konaesny, JOKTOP CeNbCKOX03AACTBEHHbIX HayK, cTapLuuii npenogasatesns, CKY nM. M. Ko3bibaesa;

Tawes AnekcaHap Hukonos, goktop PhD, npodeccop, JlecoTexHnueckuin yHusepeuteT (Codms, bonrapms);

"o OyHBeid, goktop PhD, CeBepo-3anagHblii yHuBepcuteT (AHAUH, KuTaid);

Kapmenno [Jauum, AOKTOP CeNbCKOXO3AACTBEHHbIX HayK, npodeccop, YHueepcuTeT Manepmo (Manepmo, Utanms);

XaH LmHdhaH, goktop PhD, CeBepo-3anagHblii yHuBepcuteT (AHAnH, Kutaid);

LLIaHb BeiicuH, gokTtop PhD, CeBepo-3anafHblii yHuBepcuTeT (AHMH, Kutaid);

[hxosenne flo Mana, goktop PhD, YHuBepcuTeT Manepmo (Manepmo, Mitanus).

IV. COUMNANBHO-T'YMAHUTAPHbBIE HAYKW

6paeBa Akmapan [OCMaHOBHa, [OKTOP WCTOPUYECKMX HayK, npodeccop Kadeapbl «Wctopus KasaxctaHa v coumanbHoO-
ryMaHuTapHble gucunnanHbl», CKY nm. M. Ko3bibaesa;

AneccaHapo duryc, kaHauAaT nonMTuyeckmx Hayk, PhD, npodeccop, COBETHMK pekTopa yHuBepcuTeTa KaccmHo HOxHoro flauuo
(KaccuHo, Utanus);

[JapxaHoBa MyHupa LLiamcyTAMHOBHA, KaHAWAAT SKOHOMUYECKUX HayK, acCoLMMPOBaHHbINA npodeccop, Kacnuitckuin yHnBepcuTeT
(Anmatbl, KaszaxcTaH);

JbiMaH Uropb Vropesuy, JOKTOP MCTOPMYECKMX HayK, npodeccop, BepasHCKWA rocyaapCTBEHHbIA Nejarornieckuin yHmBepemTeT
(BepasHeK, YKpauHa);

Mawmegsage Nnbxam Pamns Orny, 4OKTOp (hmnocodickmx Hayk, npodeccop, Akagemus Hayk baky (Baky, Asepb6ainmpkaH);

Hedhac Cayntoc, LJOKTOP COLMONMOrMYecKMX Hayk, npodeccop, yHuBepcuTeT uM. Mukonaca Pomepuca (BunbHioc, /ntsea);

Matnacos Oner KOpbeBUY, JOKTOP 3KOHOMUYECKMX Hayk, npodeccop, OMckas rymaHuTapHas akagemus (Omck, Poccus);
CaHpbl6aeB XKanrac Caypaakacy/bl, 4OKTOP (PUIOCO(ICKMX HayK, ErMneTcKnii yHUBEPCUTET MCNaMCKOI KynbTypbl «Hyp My6apak»
(Anmarbl, KasaxcTaH).

V. MEJATOIM’MYECKNE HAYKWN

[o6posonbckas SinaHa BanepbeBHa, OTBETCTBEHHbIV CeKpeTapb, KaHAMAAT negarormyeckux Hayk (PhD), cTaplumii npenogasarens,
CKY um. M. Ko3blbaeBa;

AmopeTTu Nyngo, 4OKTOp Mefarornyeckmx Hayk, npodgeccop, YHusepcutet Menyn (CeHys, Utanus);

Kpbinosa Jlrogmunna AHaTONbeBHa, AOKTOP NeAarornyeckmx Hayk, npogeccop, CKY mum. M. Kosbibaesa;

Myp3anmHoBa Anma YXakrMoBHa, AOKTOP Neaarormyeckux Hayk, npogeccop, CKY nm. M. Kosblbaesa;

Porosa AHTOHMHA BMKTOpPOBHA, JOKTOP NeAarormyeckux Hayk, npodeccop, 3abaiikanbCkuin rocyaapcTBeHHbIA yHuBepeuTeT (YUnTa,
Poccus);

Tarunbuesa Hatanus puropbeBHa, JOKTOP Mefarormyeckmx Hayk, npoteccop, YpanbCKuii rocyfapCTBEHHbIA Neaarornyeckuin
yHuBepcuTeT (EkatepuHbypr, Poccus);

TacTaH6ekoBa KyaHbiw, fokTop PhD, accoummnpoBaHHbIi npodeccop, ANoHCcKuin yHuBepcuTeT (Llyky6a, AnoHus).

VI. TEXHNYECKNVE HAYKWN

[embsHeHKO AnekcaHp BaneHTWHOBMY, OTBETCTBEHHbIA CeKpeTapb, KaHAWAAT TeXHUYECKMX HaykK, pgoueHT, CKY
M. M. Ko3blbaesa;

VBenb BukTtop MeTpoBuY, JOKTOP TEXHUYECKMX HayK, npotdeccop, CKY M. M. Kosbibaess;

Kocbix AHaTonuid BnaguMmnpoBmy, SOKTOP TEXHUYECKUX HayK, npodeccop, OMCKUI rocyapCTBEHHbIA TEXHUYECKUIA YHUBEPCUTET
(Owmck, Poccus);

Monos AHZpeli KOpbeBuY, JOKTOP TEXHUYECKMX HayK, npodeccop, OMCKWIA rocyfapCTBEHHbIA TEXHUYECKWA yHMBepcuTeT (OMCK,
Poccus);

KowekoB Kaipar Temup6aeBuy, AOKTOp TEXHWYECKUX HayK, npodeccop, AO «Akafemus rpaxaaHCKoi asuauum» (Anmartbl,
KasaxcTaH);

KysHevoBa BukTopys HukKonaeBHa, [OKTOP TEXHUYECKMX HayK, AOLEHT, Cubupckas rocyfapCTBeHHas aBTOMOOWIbHO-LOPOXHASA
akagemus (Omck, Poccus);

CaBocTvH Anekceli AnekcaHapoBUY, KaHAMAAT TEXHUYECKMX Hayk, npodieccop, CKY um. M. Kosbibaesa.

Vil. NTH®OPMALMNOHHO-KOMMYHUKALUMOHHBIE TEXHOOI N

KynukoBa BaneHTuHa [MeTpoBHa, OTBETCTBEHHbIA CekpeTapb, KaHAMAAT TEXHUYECKUX HayK, Mpodeccop Kadeapsbl
«H(popMaLOHHO-KOMMYHWKALNOHHBIE TeXHoMorumy», CKY um. M. Kosblbaesa;

Filippo Arrichiello, goktop PhD, npodeccop kadeapbl TEXHUKN YyNpaBfeHWs 3M1eKTPOTEXHUKN U MH(OPMATUKN YHMBepcUTeTa
KaccrHo n KOxHoro Nlaymno (Utanus);
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Abstract

Siargao, which is commonly recognized as the surfing capital of the Philippines, has been chosen as one of
the best holiday islands in the world by the tourism experts. Siargao, located in the southeast of the Republic of
the Philippines and northeast of the island of Mindanao, is one of the most popular sea tourism destinations of the
country, situated within the borders of Surigao del Norte Province.In terms of administrative management, Siargao
has 9 districts and 132 barangays, as well as 48 small islands in its immediate vicinity. In this study, on the one
hand, the geographical location, administrative structure and general geographical features of the island of Siargao
were addressed, on the other hand, popular tourism centers, natural and cultural tourism attractions and tourism
potential were investigated. Moreover, both the main tourism advantages and the main tourism disadvantages of
the Siargao island were dealt with in the study. Siargao's biggest tourism advantage, despite possessing a very
small area, is that it has a great recreation and tourism diversity thanks to its geographical, cultural and ecological
diversity and that it has breathtaking natural beauties that are not available anywhere else in the world. The main
purpose of this study is both to introduce the tourism potential and natural beauties of this small Philippine island
to the readers and offer new holiday options for the inquisitive tourists.

Key words: Siargao Island, Republic of Philippines, Tourism, Philippine Archipelago

OWJINIIIHH PECITYBJINKACBIHJIAFBI KIMKEATAM APAJIIbIH
YJIKEH TYPUCTIK KETICTITT: CHAPTAO KAFJAMBI

Celik Uguz S.1, Atasoy E.2, Ilamxkos C.B.>"

! banuxesup ynusepcumemi, banuxesup, Typxust

’Bypca Yayoae ynusepcumemi, bypca, Typrust

P «Manaw Kosvibaes amvindaser Conmycmix Kazaxceman ynusepcumemi» KeAK
llemponaen, Kazaxcman
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Anpanra

QummmnuHAETi cepPUHT acTaHACHI peTiHAE TaHBIIFAH CHAPTaOHbI TYPH3M MAMAaHAAPHI QJIEM/ICT] CH YKaKChI
JICMAITBIC apaNIapbIHBIH Oipi periHae TaHmaxsl. DumummuH PecnyONMHKaCBIHBIH OHTYCTIK-IIBIFBICBIHAA JKOHC
MwuHIaHA0 apaNbIHBIH CONTYCTIK-IIBIFBICEIHAA OpHanackan Cypurao-aemp-Hopre mpoBHHIMACHHIA OPHATACKAH
eJICTi €H TaHbIMAX TCHI3 TYPH3MiHIH Oipi. OKIMIIITK 6ackapy TypreickiHaH Cmapraoga 9 aymaH sxome 132
GapaHraii, coHal-aK >KakbH >kepAc 48 marbH apan 6ap. byxn 3eprrey, Oip xarbmaH, Cwaprao apanbIHBIH
reorpa(IsIBbIK OPHAIACY BIH, SKIMIMIIIK KYPBUIBIMBIH JKOHE JKAIIIBI TeOTPA(USIIBIK CPEKIICIKTEPIH KAPACThIP/IBL,
EKIHIII >KaFbIHAH, TAHBIMA TY PHCTIK OPTAJIBIKTAPIbL, TAOMFH KIHE MOICHH TY PHCTIK OPBIHIAPIBI KIHE TYPUCTIK
aneyerti seprreai. CoHpIMCH KaTap, 3eprrey CHaprao apabIHBIH HETI3Ti TYPHUCTIK APTHIKIIBLIBIKTAPBIH A4, HET13T1
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TYPUCTIK KEMIILTIKTEPIiH ¢ KapacTeIpabl. CHAPTAOHBIH CH YJIKCH TYPHCTIK AP THIKIIBLIBIFEL, OHBIH 6TC KIIIKEHTaH
aJaHBIHA KAPAMACTaH, OHBIH I'€OTPAISIBIK, MOACHH SKOHE SKOJIOTHAUIBIK SPTYPJILIITiHIH APKACHIH/IA IEMATIBIC ICH
TYPU3MHIH ajJyaH TYPJILIri 0ap, COHBIMCH KaTap OJ1 QJICMHIH 0aCKa >KCPICPiHAC KC3ACCIICHTIH KepeMeT TaOuFn
CYIIy IBIKKA ¥e. Byn 3epTTeyaiH Heri3ri MaKcaThI-OKbIPMAHIAPABI OCHI KINIKEHTAaH OHIIHITIIIH apaJbIHbIH TY PHCTIK
QJIeyeTi MCH TAOUFH CYJIY TBIFBIMCH TAHBICTHIPY JKOHE KbI3BIFYIIBLIBIK TAHBITATHIH TYPUCTEP YIIIH JKAHA TEMAIIBIC
HYCKAJIAPBIH YCHIHY.

Kinr ce3nep: Cuaprao apamsi, @umunmnus PecryOmkacer, TypusM, OHIHIIH apXHUIICIarsL.

BOJBIION TYPUCTHUECKUHN YCHEX MAJTEHBKOI'O OCTPOBA
B PECIIYBJIUKE OUITANITAHBIL: KEWC CHAPTAO
Celik Uguz S.!, Atasoy E.2, Tamkos C.B.>
TVuusepcumem banuxesup, banuxesup, Typyus
2 Vuusepcumem Bypca Yayoae, Bypca, Typyus
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AHHOTAHSA

Cumaprao, KOTOPHIH OOINECNPH3HAHHO CUMTACTCA CToJmueH cepduura Ha PununmuHax, ObUT BHIOpPAH
JKCTIEPTAMH [0 TYPH3MY B KQUECTBE OJHOTO M3 JIYUIIHX OCTPOBOB U1 OTAbIXA B Mupe. CHaprao, pacronoKEHHbBIH
HA 10T0-BOCTOKE PecmyOmmkn OUIMNIAHBL B CEBEPO-BOCTOKE OCTPOBa MUHAAHAO, SBISETCS OJHHM H3 CaMbBIX
TIOTIY JLIPHBIX HATIPABJICHHH MOPCKOTO TYpH3Ma B CTPAaHE, PACIOJIOXKCHHBIM B mpeaciax nposuHumu Cypurao-
ngenb-Hopre. C TOUKHM 3peHUS aAMHHHCTPATUBHOTO yIpaBieHms1, Cuaprao uMeeT 9 paitoHoB u 132 Oapanras, a
Takke 48 HCOOMBIIMX OCTPOBOB B HCMOCPSACTBCHHOH OMM30CTH. B 3TOM HCCiICAOBaHWM, C OXHOW CTOPOHBL,
paccMaTpHBAIUCH TEOTPAPHICCKOE IOJNIOKCHUE, AAMHHHCTPATHBHAI CTPYKTYpa W oO0mme reorpaduieckue
ocobeHHOCTH oOcTpoBa CHaprao, ¢ ApPYrod CTOPOHBL, H3YYAJIWCh IOMYJIPHBIC TYPHUCTHUYCCKHC LCHTPBIL,
TIPUPOJHBIC M KYJIBTYPHBIC TY PHCTHUYCCKUE TOCTOIPHUMEYATEILHOCTH, TYPUCTHUECKHH OTeHIMAn. Kpome Toro,
B HCCICAOBAHMM PACCMATPHBAIMCH KAK OCHOBHBIC TYPHCTHUCCKHE IPCHMYIICCTBA, TaK M OCHOBHBIC
TYPUCTHUICCKHE HEAOCTaTkm octpoBa Cmaprao. Camoe 00BINOC TYPHCTHUCCKOC mpemMymmecTBo Cmaprao,
HECMOTPSA HA €T0 OYCHb MAJICHBKYIO IIJIOMA Th, 3AKIFOYACTCSA B TOM, YTO OH HMECT OOIBINOE Pa3HOOOPAs3He OTABIXA
H TypH3Ma Ojarogaps CBOEMY reorpayuaecKoMy, KyABTYPHOMY H SKOJOTHUCCKOMY PA3HOOOPA3HIO, a TAKKE B
TOM, YTO OH OOJAJaeT 3axXBaTHIBAFOINMMH IIPHPOJHBIMH KPACOTAMH, KOTOPBIX HET OOJBINE HHUIAC B MHpE.
OcHOBHAsI IIETb 3TOTO HCCJICIOBAHHS — IIO3HAKOMHTH YHTATEJNCH C TYPHCTHYCCKHM MOTCHIHAIOM H
TIPUPOTHBIMH KPACOTAMH 3TOTO HEOOIBIIOTO (PHITHIITIMHCKOTO OCTPOBA M IPE/JIOKUTh HOBBIC BAPHAHTHI OTJBIXA
JUT J0003HATEILHBIX TYPHCTOB.

Kiouesnie cioBa: ocrpos Cuaprao, PecriyOnnka OuiannmuHbL, TYPU3M, QHIHITITHHCKAH apXHIIETar.

Introduction

Siargao island, situated in the Mindanao group of islands and 800 km southeast of Manila,
is considered a small island with an area of 437 km? and a population of approximately 110 000
people. Siargao, located within the borders of Surigao del Norte Province, is commonly
recognized as the surfing capital of the Philippines and was named “Asia's Best Island” in the
“Conde Nast Travelers Readers” awards in 2021. Siargao island, found in the southwest of the
Philippines Sea and 196 kilometers southeast of the city of Tacloban, likened to a "teardrop"
shape by some experts [1].

In terms of administrative structure, there are 20 districts, one special status city and 335
barangays within the borders of the province of Northern Surigao (Surigao del Norte). Of these
20 districts in Surigao del Norte Province, 9 are situated within the borders of Siargao (Table
1). As a consequence, in terms of administrative governance, Siargao consists of 9 districts and
“Soccoro District” located on the island of Bucas Grande is the only district located outside the
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borders of the island of Siargao. In Table 1, the main geographical and demographic
characteristics of the districts covered by Siargao are presented. As a matter of fact, as an
administrative structure, Siargao includes 9 districts and 132 barangays, as well as 48 small
islands in its immediate vicinity. Therefore, the island of Siargao and the Siargao
Administrative Unit are two different concepts that should not be confused. For instance, the
area of Siargao island is 416 km? while the area of Siargao Administrative Unit is 622 km?
because it covers 48 more islands. There are also medium-sized islands within the
administrative borders of Siargao, such as East Bucas Grande, Middle Bucas Grande,
Megancub, Tona, Poneas, Bucas Grande, Binoscogan, Dumayog, Laonan, and Kangbangyo:
There are also small islets such as Dahican, San Benito, Taytay, Abanay, Pagbasayan, Halian,
Guyam, Naked, Janoyoy, Daco, Abanay, Kangkangon, Casulian, Monte and Bancuyo (Serrona
and Camarin, 2022).

Table 1: Major Administrative and Geographical Features of the SiargaoProvince [2]

Name Population Surface Area Population Number
of the Town of the Town (km?) Density of Barangays
(Year 2020) (person/km?) Embodied

Burgos 4185 19,2 220 6

Pilar 10374 77,1 130 15
Dapa 29 006 91,9 320 29
Del Carmen 20127 151,7 130 20
General Luna 22 853 41,3 550 19
San Benito 5663 45,6 120 6

San Isidro 8519 42,0 200 12
Santa Monica 9423 39,2 240 11
Soccoro 25942 114,4 230 14
TOTAL 136 092 622,4 219 132

The most populous districts of Siargao administrative unit are General Luna, Soccoro,
and Dapa (all three districts have more than 22 000 inhabitants), while the smallest districts in
terms of population are San Benito and Burgos (both have less than 6,000 inhabitants).). In fact,
Dapa and General Luna constitute the most populated and lively tourist centers on the island of
Siargao. The largest districts of Siargao in terms of size are Del Carmen (151.7 km?) and
Soccoro (114.4 km?), while the smallest district is Burgos (19.2 km?) (Table 1). In other words,
there are only two districts with an area of more than 100 km? and only one district with an area
of less than 20 km? on the island. Both the spatial distribution of the settlements and the
population on the island of Siargao, density demonstrate an uneven geographical distribution.
Very densely populated districts such as Dapa and General Luna and very sparsely populated
districts such as San Benito and Pilar lie side by side. The Siargao administrative unit covers a
total of 132 barangays. Among the districts, while Barangay Dapa (29) covers the largest area
and Burgos (6) and San Benito (6) have the smallest one (Table 1).

As a mathematical location, the island of Siargao is located between 9°45° — 10°05° north
latitudes and 125°53” — 126°11° 1' east longitudes. In other words, Siargao is one of the
Philippine islands with the closest geographical position to the equator line and is situated at
the same latitude as Sri Lanka and the same longitude as the Republic of South Korea. The
island, located on the southwest coast of the Philippine Sea, is separated from the Bucas Islands
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by the Dapa Strait from the south and from Dinagat Island to the west by the Dinagat Strait. On
the island of Siargao, situated on the southeast of Leyte and Dinagat and northeast of Bucas
Grande and the island of Mindanao, there is no mountain mass exceeding 200 meters in height.
The height of the low hills generally does not exceed 150 meters. Baliluko hill (158 meters)
just found in the west of Burgos town is the highest point of the island [3]. Unlike the Philippine
islands dominated by mountainous terrain such as Mindoro, Negros, and Mindanao, Siargao
has little or no high and rugged terrain. There are neither active nor extinct volcanoes nor any
rugged highlands on the island. Wide plains, fertile plains, meandering stream valleys,
extensive coconut plantations, rugged seashores, numerous wetlands and mangrove forests are
the most common geographic features on the island. In fact, Siargao Island is one of the islands
with the largest wetland and mangrove forest lands in the Southern Philippines. For instance,
the mangrove forests in the “Del Carmen Mangrove Sanctuary” area cover 4871 hectares and
constitute the largest contiguous mangrove forest land in the Republic of the Philippines [4].

The length of the Siargao island in the north-south direction is approximately 35
kilometers, and its width in the east-west direction is approximately 30 kilometers. Therefore,
the foreign tourists can get about the entire island in just one day with a rental car or motorcycle.
The easiest way to reach this island is by air transportation. There are direct flights to this
adorable island from the cities of Manila and Cebu. Therefore, it is quite easy to reach the island
with a flight that does not exceed 1-1.5 hours. To the east of Del Carmen city is the island's
only airport, "Siargao Airport". There are regular ferry services between the Dapa port and the
port of Surigao City on the island of Mindanao. There are also ferry connections between the
city of Socorro on the island of Bucas Grande and the city of Dapa throughout the year. For this
reason, the tourists visiting the island of Siargao have the opportunity to visit the Mindanao or
Bucas Grande islands by sea transportation [5].

Table 2: Main Characteristics of the Siargao Island (Source: Authors, 2022)

Group Islands Located: Total Population:

Mindanaolslands 110150

The Province: Surigao del Norte Arithmetic Population Density: 252 person/km?

Surface Area: 437 km? The Largest Town: General Luna

Number of Towns Embodied: 8 Number of Barangays Embodied: 118

The Highest Point: Important Settlements:

Baliluko (158 m.) San Benito, Burgos, Dapa, Pilar, Santa Monica,
San Isidro, Del Carmen and General Luna.

The Longest River: Maasin Major Nature Reserves:

The Largest Lake: Baban Lagoon “Pilar Eco-Park”

Mathematical Location: “Paghungawan Marsh”

9°45 —10°05’ north latitudes “Del Carmen Mangrove Sanctuary”

125°53” — 126°11" east longitudes “Danjug Cave Nature Park”

The total coastline length of the island of Siargao, which can be toured in one day, is only
171 kilometers [6]. The western coast of Siargao island is very indented and contains many
coves, capes, gulfs and peninsulas. The western shores are sparsely populated, often covered
with mangrove forests and contain large and small islets. Poneas, Laonan, Kangbangyo,
Megancub, Dahican, San Benito, Tona, Taytay, Binoscogan, Abanay and Pagbasayan are the
largest of the islands off the west coast. The famous tourist destinations like Sugba Lagoon,
Sinapyahan and Pamomoan Beach are situated on the Kangbangyo island. The westernmost
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landmass within the Siargao administrative unit is the island of Halian (under the authority of
Del Carmen district), located between Siargao and Dinagat Islands. On the southeast coast of
the island of Siargao, there are no other islands apart from Guyam, Naked, Janoyoy and Daco.It
is clearly seen that both the number of islands and mangrove forest areas are less on the east
coast of Siargao island, facing the Pacific Ocean, than on the west coast. Olin, Blue Cathedral
and Marapanas, east ofthe settlements of Lbertad and Santa Fe, are the only examples of small
islets off the east coast of Saiargao. To the south of the island of Siargao are found the islands
such as Abanay, East Bucas Grande, Middle Bucas Grande, Casulian, Monte, Bancuyo and
Bucas Grande. Briefly, it is possible to say that there are around 50 small islands in the
immediate vicinity of the island of Siargao. The islands which are close to the Siargao island
and most frequently visited by foreign tourists are: Bucas Grande, Dahican, Megancub, Berdi,
Kangbangyo, Poneas, Casulian, Daco, Guyam, Naked, Laonan and East Bucas Grande [7, pp.
1-2].

: The Naked Island is a small island of dunes west of Daco Island and south ofthe town of
Union. On this lonely and desolate island in the middle ofthe sea, there is not a single building,
tree or facility of any kind. This small island with its white beaches always attracts tourists who
love romantic and quiet holidays. Pansukian island, on the other hand, is one of the islets that
foreign tourists fancy the most with boat trips. Pansukian, which is very similar to the island of
Naked and consists of a long dune hill, is also called "The Bare Island"” because it is desolate
and quiet, devoid of vegetation and settlements.

Figure 1. Location Map ofthe Siargao Island (Source: Authors, 2022)

There are no urban settlements on the island of Siargao, just as there are no major
shopping malls, rail transport, large industrial facilities and five-star luxury hotels. Town-
looking San Benito, Dapa, Pilar, Santa Monica, San Isidro, Del Carmen and General Luna are
the largest settlements on the island of Siargao.Furthermore, the centers such as Santa Fe,
Libertad, Baybay, Burgos, Alegria, Tangbo, Rizal, Tambacan, Union, Nueva Campo, Bitoon,
San Juan, Esperanza, San Mateo, Santa Cruz, Datu, Caridad, Malinao, Roxas and Garcia are
the most important rural settlements centers of the island of Siargao. Dapa and General Luna
are both the largest and most popular settlements on the island, as well as the most economically
developed districts. The highest density of hotels and touristic facilities on the island is available



M. Ko3bi0aes ateingarel CKY Xa6apumbics /
14 BectHuk CKY umenu M. Ko3bi6aesa. Ne 4 (64). 2024

in the General Luna region [8, p. 3]. The total population of the island exceeds 110,000 and
there are about 252 people per km?. The northern and central parts of the island and the western
parts are sporadically populated, while the southern and eastern coasts are densely populated.
The inland areas where the tropical rainforests are concentrated and gently sloping hilly areas
away from the coast are the most uninhabited areas of the island.

The Siargao island, situated in the Philippine Sea, has a humid tropical climate. In general,
this tropical island is both very hot and very humid and rainy all year round. Siargao's average
annual temperature is 29°C, giving the island a total of 1237 mm precipitation per year. The
average humidity of the island is 78% humidity and there are only 86 days without rainfall a
year. On the island of Siargao, the hottest month is May with 30°C and the coldest month is
January with 27°C. Monthly average temperatures generally vary between 26°C and 32°C in
May. Monthly temperature averages generally vary between 24°C and 29°C in January. In
summary, all monthly average temperatures are above 24°C and there are very small changes
in temperature values throughout the year. The lowest precipitation on the island is in the period
of April - August, the highest precipitation is in the period of November - March. However,
since it receives a certain amount of precipitation each month, it is possible to argue that there
is no dry season on the island. In May, the least precipitation (37 mm.) falls on the island,
whereas in January the highest precipitation falls (272 mm.). Those who plan to come to the
island of Siargao for a sea vacation should not visit the island, especially during the November
- January period, because the most precipitation falls during this period and the probability of
tropical storms is at its highest. As a result, geographical proximity to the equatorial belt, as
well as winds and ocean currents from the Pacific Ocean are the factors that greatly affect
theclimate of Siargao island.

Majority of the island of Siargao is covered with either tropical forests, wet plains, karstic
lands or gently sloping hilly areas. There are many bays, beaches, lagoons and mangrove forests
on the shores of the island. The coral reefs that surround the island protect the shores of Siargao
to a certain extent from the harsh and high Pacific waves. Litalit is situated on the west coast of
the island and Pilar Bay is found on the east coast. Apart from the Dapa, Maasin and San Isidro
rivers, there are not many important rivers on the island. River tours are organized along the
Maasin river at very affordable prices. Foreign tourists who wish to discover the natural
beauties, interesting animals and tropical forests of the island are extensively interested in these
tours. Even though there are no large lakes within the borders of Siargao, small lagoon lakes
are common. “Morens Jungle Lagoon”, “Maliko Hidden Lagoon”, “Baban Lagoon” and
“Sugba Lagoon” are the largest lagoon lakes on the island in terms of surface area and the most
popular in terms of tourism. Foreign tourists generally do canoeing, swimming and water sports
in these lakes [7, p.6-7].

MATERIALS AND METHODS

This scientific study, which is part of the research program titled “The Republic of the
Philippines from the Perspective of Political, Economic and Human Geography and Turkey-
Philippines Interaction”, which was accepted by the Scientific and Technological Research
Council of Turkey in 2020 within the scope of “2219-Overseas Postdoctoral Research
Scholarship Program” and conducted by Emin Atasoy is one of its scientific outputs of this
program. In the present study, the demographic, economic, geographical, economic and
ecological characteristics of the Siargao island was examined, and both the tourism advantages
and disadvantages as well as the tourism resources of the island were attempted to be identified.
In parallel with this purpose, Prof. Emin Atasoy made land surveys, city surveys and
geographical observations on the Siargao island between 03-09 December 2022; as a result, he
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personally examined majority ofthe tourism centers on the island. The methodological basis of
the study is the methods of a systematic scientific approach, comparative geographical,
cartographic and expert assessment. One of the primary objectives of this study is to proclaim
the great tourism power of this small island to the world and promote the island in terms of
international tourism.

The principle aims of this study are:

» To introduce the readers to the geographical features, natural resources and regional
differences of the island of Siargao.

» To introduce the readers to the tourism resources, natural beauties and tourism potential
ofthe island of Siargao.

 To discuss the tourism privileges, tourism advantages and tourism disadvantages of the
island of Siargao.

» To identify and examine the main natural and cultural tourism attractions of the island
of Siargao.

» To create atourist reference guide for foreign tourists visiting the island of Siargao.

» To paint a multidimensional tourism portrait of the island of Siargao and make a
scientific presentation of the island from the perspective of tourism geography.

RESULT AND DISCUSSION

Tourism Potential of the Siargao Island

Siargao, which is one ofthe most popular destinations for the global surf enthusiasts, has
gradually been on its way to become one ofthe most sought after destinations in the world. This
little tropical paradise, with first-class high waves, desolate white sand islets, turquoise hidden
lagoon lakes, mysterious caves, breathtaking mangrove forest lands and coconut plantations, is
a candidate to be the tourism showcase of the Philippines [9, pp.6-7; 10, pp. 335-338].“Conde
Nast Traveler”, one of the world's most famous travel magazines, chose Siargao as the most
beautiful island in the world in 2018, and since then all flights to the tiny teardrop-shaped island
and international attention have been constantly increasing [11, pp.85-91].

Figure 2. Tourism Map of the Siargao Island (Source: Authors, 2022)

Siargao, referred to as the "Surfing Capital of the Philippines”, is one of the easternmost
islands ofthe Philippines and is under the influence of strong winds from the Pacific Ocean and
strong ocean currents. The island, where the winds always blow, is one of the most popular
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places for surfers [12, pp. 275-280]. Due to the very strong tide on the coast of Siargao, there
is a big difference of 30-60 meters between the swell and recession of sea waters. The tourists
who go on a beach holiday on the beach need to adjust themselves according to these tidal
currents. Moreover, the Great Philippine Trench (10 540 m), one of the deepest ocean trenches
on our planet, is situated just in the east of the island. High waves coming from this ocean trench
hit the coral reefs and the shores of Siargao with all their strength, pouring thousands of tons of
ocean water onto the small island every year and every day [13, p.5].

Every year, at the end of September, the competition called the “Siargao Cup” are held
on the shores of Siargao within the framework of the World Surfing Cup, which is why the
world's best surfers come and visit the island. The August-September period, when strong winds
and high waves are abundant, is the most suitable one for the professional surfers on the shores
of Siargao. The March-April period is more convenient for the inexperienced sportspersons
who wish to learn how to surf [12, pp. 282-285]. As a matter of fact, March-April is the most
convenient period for the sea tourism as it is the driest period with the least rainfall on the island
of Siargao. During this period, it is more convenient for sea sportspersons, vacationers and
travelers as there is less sea waves, less humidity and less rain in the air. The November-
February period is not preferred both by the surf masters and tourists as it is cooler, rainier and
windier. Therefore, the Siargao island is not highly recommended to be visited except the
March-October period.

“Cloud 9” is undoubtedly the most important global tourism showcase of the island of
Siargao in the 21st century. The "Cloud 9" surf area, located on the southeast coast of the island
of Siargao, just north of the city of General Luna, was accidentally discovered by Australian
tourists in the 1980s, became prominent internationally in the 1990s and has been one of the
most popular surf centers in the world in the 21st century [14, pp. 361-365].The most famous
surfing areas in and around the Siargao island today are: “Cloud 97, “Jacking Horses”, “Giwan”,
“Quicksilver”, “Pacifico”, “Tuason Point”, “Thaiti”, “Pansukian Island”, “Rock Island” and
“Dako Island”. In conclusion, thousands of surf enthusiasts from all over the world flock to the
hotels on the east coast of the island of Siargao during the August-October period, regenerating
the island's economy. This is why, according to sports and tourism experts, the island of Siargao
is famous as the surfing capital of the Philippines [14, pp. 366-371]. Siargao is not only famous
for its natural beauties, diving sites and surf centers, but also for its desolate and clean beaches.
“White Beach or General Luna”, “Magpupungko White Beach”, “Doot Beach”, “Alegria
Beach” and “Pacifico Beach” are the most popular beaches of the Siargao island
(https://nashaplaneta.net/asia/philippines/siargao-ostrov)).

The Del Carmen region, found on the western coast of the island of Siargao, with an area
of 4871 hectares, is one of the largest mangrove forest areas in the Philippines. The extensive
mangrove forests of the state-protected Del Carmen region are also home to the Indo-Pacific
saltwater crocodile (Crocodylus Porosus). Those who enjoy wildlife and deserted beaches can
leave the island of Siargao for the neighboring islands or the Del Carmen region. For instance,
a boat can be hired and sailed easily from Siargao island to Kangbangyo island on the west
coast. The Abito beach, Sinapyahan beach, Hidden Paradise and Pamomoan Beach are the
must-see places on Kangbangyo island. However, undoubtedly the most beautiful place on the
island is the Sugba Lagoon lake. The Sugba Lagoon, connected to the sea by a narrow strait, 1s
one of the most romantic, cleanest and cutest lagoon lakes in the Philippines. This lake,
surrounded by lush forests and covered with clear turquoise waters, fascinates its visitors [11,
pp. 90-95].
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There are various types of beaches on the island of Siargao; free public beaches, hotel
beaches, privately owned beaches and paid luxury beaches. There are more than 150 beaches
within the borders of the island and on the neighboring islets. It is possible to state that these
beaches are suitable for sea tourism for 365 days, since the average monthly temperature on the
island does not fall below 20 °C throughout the year. The major popular beaches in the Siargao
region are: “Banday Beach Resort”, “Rsk Beach and Accommodation”, “Secret Beach
Siargao”, “Camp Olli”, “Union Beach — Dapa”, “Comahig Beach Resort”, “Malinao Paradise”,
“Doot Beach”, “Coco Beach”, “Dedon Island Siargao”, “Beach Potato”, “Jade Star Beach
Resort”, “Daluyong Beach Resort”, “Cherinicole Siargao Resort”, “Magpopongko White
Beach”, “Tigasao Beach”, “Himaya South”, “Himaya North”, “The Rock Pacifico”, “Tia's
Beach Resort”, “Isla Marajaw Beach”, “Alegria Beach”, “Denaville Resort”, “Sucano's
Resort”, “Santa Monica Beach”, “White Sand Beach Resort”, “Casa Desideria”, “Sucano's
Resort”, “Hidden Paradise”, “Sinapyahan Beach”, “Abito Beach”, “White Beach”, “Pamomoan
Beach” and “Kawhagan Beach”.On the island of Siargao, mostly cliff-covered beaches
surrounded by the coral formations are common and there are only few beaches with wide
sandbanks. Therefore, the tourists visiting the island of Siargao prefer beaches on the islands of
Naked, Kangbangyo, Guyam or Dako for more secluded and comfortable beaches [10, pp.341-
344).

The caves and waterfalls are another tourist attraction of the Siargao island. The
Tayangban cave and Hagukan cave, which are visited by thousands of tourists every year, are
among the most interesting karstic formations of the island. TheTaktak waterfall, located in the
northwest of the island and north of the city of Santa Monica, is one of the most famous natural
formations on the island of Siargao. This waterfall, situated in the middle of lush tropical
forests, has created a natural pool and tourists can go swimming in this pool. There are grocery
stores, restaurants and picnic areas around the waterfall. TheSanta Monica Catholic Church,
found very close to Taktak waterfall, is one of the cultural tourism attractions that can be visited
on the island with its interesting architecture. Therefore, the tourists who visit the waterfall
often visit this church as well. The Siargao Wakepark, located just west of General Luna town,
is the island's most popular spot for water sports. Thesportspersons and tourists both organize
competitions and find the opportunity to have fun in the artificial pools surrounded by the
tropical forests.

The beaches of Magpupungko, which are famous for its cliffs and clean ocean waters, are
one of the most beautiful and popular places on the island for swimming and diving. The
Magpupungko Lagoon Lake, located on these shores, is one of the most interesting and
beautiful lake formations in the Philippines. The tourists visiting the lake should definitely visit
and enjoy the Magpopongko White Beach, famous for its long white beaches. It is one of the
most beautiful beaches on the island of Siargao and is likened to Borocay for its long white
sandy beach. The tourists who wish to see the interesting plant and animal species in pristine
tropical forests should definitely visit the Pilar Eco-Park. The parkland, situated very close to
the Magpupungko lagoon lake and the city of Pilar, is one of the most stunning and pristine
nature reserves on the island of Siargao. Adrenaline enthusiasts and venturous travelers can
visit the “Paghungawan Marsh” nature reserve, which is the natural habitat of Philippine
crocodiles. This nature reserve, which is filled with swamps, tropical forests and wetlands, is
undoubtedly one of the most interesting places on the island of Siargao [10, pp.334-338; 15,
p.6].

The tourists visiting the island of Siargao usually do not leave without taking a boat tour
in the San Miguel or the Maasin valley. Maasin, which is the longest and most beautiful river
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on the island, is a very adorable and very uninhabited tourist spot covered with the coconut
trees and tropical plants. The foreign tourists can visit the villages on the valley shores, rice
fields, coconut plantations, the Catholic churches and village schools, mingle with the islanders
and closely monitor the living conditions of the local people. They can join the river tours with
boats that can be rented at affordable prices, jump from the trees and cliffs into the stream, taste
the Filipino dishes at a local restaurant and cool off by swimming in the cool waters of the
stream. The rope swing hanging from the palm tree on the river Maasin is one of the most
popular tourist symbols of the Siargao island. Especially the foreign tourists take many souvenir
photos on this rope swing and have fun jumping from the swing into the cool waters of the river
(https://www .nopostcode.com/maasin-river-palm-tree-rope-swing-siargao/). Those who join
the boat tour in the Maasin valley can participate in many more touristic activities in the region.
For instance, they can have a delicious coffee at Marajow Café and Grills, visit the Santisima
Trinidad church, chat with younger students at Maasin Elementary School, take a photo at
tourist attractions like the Coconut Selfie or Coconut Paradise, or swim in the cool waters of
the Bito Cold Spring.

There are many bars, cafes, hotels and restaurants on the island of Siargao. Therefore, the
tourists visiting the island should try the local culinary culture and personally test the food
quality of the master chefs. Restaurants serving Latin American dishes, Philippine national
dishes, seafood, and Italian-Spanish dishes are the most popular and common on the island.
“Shaka Siargao”, “CEV Ceviche & Kinilaw”, “La Carinderia”, “Kalinaw Resort Restaurant”,
“BLISS Restaurant”, “Kawayan Siargao Resort Restaurant”, “Azuete Restaurant”, C” ATCH
Restaurant”, “Viento Del Mar” Restaurant”, “Bravo Restaurant”, “Kermit Siargao” and
“Mama's Grill” are the most popular restaurants on the island. Even though Siargao is not one
of the best diving destinations in the Philippines, it does have interesting dive sites for the
visiting tourists and sportspersons. Compared to the islands of Mindoro, Busuanga or Coron,
there are fewer diving centers on the island of Siargao. “Blue Cathedral”, “Guyam Island”,
“Dako Island”, “Seeco Reef”, “Antokon” and “Shark Point” are the most popular diving centers
of the Siargao island [7, p.3].

The tourists visiting the island of Siargao usually also visit the nearby island of Bucas
Grande by boat. In fact, with its untouched forests, turquoise coves, famous lagoon lakes and
unique nature reserves, Bucas Grande is one of the most environmentally friendly, best
preserved and most beautiful islands of the Philippines. Administratively, the island, which is
within the borders of the municipality of Soccoro, composes part of the province of Surigao del
Norte. The island of Bucas Grande has an area of 128 km? and has only 25942 people according
to the 2020 Census. This island, where tropical forests cover a large area, is both very sparsely
populated and contains very few settlements. Compared to the island of Siargao, the island of
Bucas Grande is more untouched, uninhabited, less popular and also lagged behind in terms of
tourism infrastructure. With its lagoon lakes, natural limestone caves, pristine rainforests, high
cliffs, interesting rock formations, numerous beaches and bays, Bucas Grande has unique
natural tourism attractions. "Sohoton Cove National Park", "Crystal and Bolitas Cave",
"Kapihan Nature and Adventure Park", "Tiktikan Lagoon", "Green Lagoon", "Sohoton Cove",
"Magkukuob Cave", “Socorro Swimming Pool”, “Our Mother of Perpetual Help Parish” and
“Sohoton Jellyfish Sanctuary” are among the most popular touristic places to be visited on the
Bucas Grande island.

More than 70% of the territory of the island of Bucas Grande, which is covered with large
forested lands, has neither population, roads nor settlements. Therefore, there are not many
touristic places and accommodation facilities on this sparsely populated island. “Sohoton Island
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Paradise Resort”, “Sohoton Bay Resort”, “Tiktikan Lagoon Cottages”, “Sifai Cottage”,
“Serenity Oceanside Guest House”, “Czarelle Native Garden Inn”, “Elena Hostel & Hostel
Cafe”, “Garden Eco- Park Resort”, “Isla Bucas Grande Resort” and “Hidden Island Resort” are
among the most popular accommodation facilities on the island of Bucas Grande. For those
who seek a little higher quality and desire a romantic holiday, “Club Tara Resort” is exactly the
tropical paradise they are after. This three-star hotel, set in a stunningly beautiful natural setting,
is a must-see tourist attraction with its turquoise waters, dense rainforest, hidden coves and
breathtaking tropical views [16].

The main types of tourism applicable in the Siargao region in the 21st century are as
follows: Health tourism, marine tourism, adventure tourism, rural tourism, ecotourism, farm
tourism, cultural tourism, cave tourism, underwater diving tourism, river tourism and botanical
tourism. Furthermore, the geographical, cultural and ecological diversity in Siargao has led to
the diversification of recreational activities. Therefore, there are many different activities in the
region such as sea and freshwater fishing, mountaineering, paragliding, bird watching
(ornithology), wildlife watching, rafting, canoeing, sea surfing, bicycle tours, river tours,
camping, trekking and sportive diving. recreation and sportive activities can be
implemented(https://www.pinoyadventurista.com/2020/03/things-to-do-in-siargao-itinerary-
philippines-travel-guide.html).

CONCLUSION

With the coconut plantations and protected mangrove lands, hidden coves and white
beaches, majestic waterfalls and hidden caves, blue lagoons and uninhabited small islets,
pristine rainforest and rich underwater world, the island of Siargao is fast becoming one of the
most popular islands in the Philippines. The fact that the island was discovered lately by the
global travelers and opened to tourism lately is actually its greatest luck. There are no luxury
hotels, expensive restaurants, flashy resorts and crowded beaches on this adorable island. One
of the indisputable advantages of having a holiday in Siargao is that the island is not yet crowded
and its natural ecosystems are not yet polluted. In other words, it is an environmentally friendly,
quiet and peaceful island that has not yet been invaded by hundreds of thousands of foreign
tourists and its natural resources have not been destroyed yet. Siargao can also be defined as a
tropical paradise where there is no industrialization and heavy road traffic, deep ecological
problems have not yet emerged, ugly concrete has not become widespread on the coasts,
terrorist incidents and ethnic conflicts are not present [9, 10,13]. It is no coincidence that in
2019, “Conde Nast Traveler” magazine named Siargao “the best holiday island in the world”
among 500,000 islands.

To summarize, unlike the other Philippine islands, there are 6 tourism advantages of the
Siargao region that stand out:

1. Even though it has a very small area, thanks to its geographical and ecological
diversity, the island has a great variety of recreation and tourism, and breathtaking natural
beauties that cannot be seen anywhere else in the country.

2. Itisaserene and peaceful island that has not yet been invaded by thousands of foreign
tourists and has not yet experienced the devastating ecological effects of mass tourism.

3. The friendly, helpful and hospitable local people of this tropical island have unique
folklore and cultural traditions.

4. It has unpolluted ecosystems and peaceful touristic centers where crowded
metropolitan cities and large industrial - commercial centers are not located, without deep
ecological problems.
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5. Ttis atranquil, peaceful and safe island where terrorism and clashes do not happen;
murders and forced tourist abductions are not experienced.

6. Due to its very small surface area, it is a compact, easily navigable island, free of
traffic jams and easily accessible from anywhere.

It is possible to say that the biggest disadvantages of the Siargao region in terms of
tourism are that it is disconnected from the major tourism markets, it is far from the capital
Manila and it is not sufficiently included in mass tourism markets and international tour
packages. However, Siargao has largely succeeded in turning its disadvantages into advantages.
Undoubtedly, one of the biggest tourism advantages of the island of Siargao today is that despite
its small area, it has the opportunity to offer a wide variety of touristic activities and hundreds
of touristic facilities are available on the island. In other words, foreign tourists visiting this
charming island will surely find a suitable sporting activity, a cultural activity or a recreational
activity (https://guidetothephilippines.ph/).

Which tourist profile should people explore the Siargao region? Sports enthusiasts who
wish to spend time diving, fishing, canoeing or surfing; the sea lovers who wish to sunbathe on
quiet and clean beaches; the adrenaline junkies who wish to explore coral reefs, lagoon lakes,
mangrove fields and majestic waterfalls; the travelers who wish to closely watch interesting
creatures in rainforests, lakes and seas; the inquisitive tourists who wish to explore the cuisine,
art, folklore and cultural traditions of the local people should definitely visit the Siargao region.

Siargao is hardly a suitable destination for the capricious tourists who seek comfort and
luxury or have high expectations. This adorable little island is more appealing to the curious
travelers who can appreciate and feel the simplicity and beauty of nature; who respect the
humble life and traditions of the people; who are able to turn a blind eye to the problems and
touristic disruptions in daily life; and who consume less and be content with less, and to those
tourists with an adventure-loving spirit. Siargao is not the right holiday option for those who
are accustomed to a luxurious life, who do not want to integrate with crowded poor masses and
who seek the wealth, coziness and comfort of their home on holiday. However, for the nature
lovers who want to backpack freely, the travelers in search of budget holidays, the adventure-
loving sports and adrenalin junkies, Siargao is exactly the holiday option they are after.

Siargao isn't just about beauty and it doesn't just offer positive lives and experiences. Like
every touristic place, Siargao has some social, economic, cultural, ecological and tourism
problems. The main problems and tourism disadvantages of the Siargao island can be
summarized as follows:

e On the island of Siargao, there is hardly any nightlife and bars, cafes, nightclubs and
discos that are open until late hours. As more surfers come to the island, “early to bed and early
to rise” has become an unwritten rule of the island. Therefore, for those who love musical
entertainment and nightlife, Siargao is not the right option.

« Since there are not many bank branches, exchange offices and ATMs on the island, it is
necessary to exchange money and buy enough Philippine Pesos before coming to Siargao. The
fact that there are almost no car rental companies, modern cinemas and theaters, modern
hospitals and pharmacy, large sports centers and modern shopping centers throughout the island
is a major drawback for the foreign tourists.

e The problem of sewage, clean drinking water and quality hospitals, which is
experienced in a large part of the Philippines, is also experienced here. The problem of slow
internet and power cuts seen in most of the country is also common on this island. Even in town
centers, internet and power cuts can be experienced frequently in every season and every month.
Therefore, the foreign tourists should be prepared for such surprises.
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» There are no modern transportation options, railroad options and wide highways on the
island. Transportation connections between the island settlements are mostly provided by
minibuses and motorcycles and by narrow asphalted village roads. Therefore, for the tourists
who want to tour the island, renting a motorcycle is the best option.

» Natural disasters are common in Siargao as they cause serious problems throughout the
country. Throughout the island, sometimes strong winds, tropical storms and heavy rains are
experienced during the July - February period. Therefore, before travelling to the island, it is
essential to think well about the time of visit and climate negativities and to plan accordingly.
The tourists who will visit the island should buy their flight and ferry tickets early and make
early hotel reservations in order to avoid surprises.

» As there is no modern cinema, theater and opera house on the island, and there is no
multifunctional modern polyclinic or a large sports complex either. Therefore, those who seek
the opportunities and luxury living standards of the industrialized countries should know in
advance that their expectations cannot be met on this island. Since the Philippines is a
developing country, serious infrastructure failures, transportation problems, unplanned
settlements, power cuts and the images of poverty on the streets are also ordinary everyday
sights on the island of Siargao.

References:
1. https://www.siargaoislands.net/. (accessed on 10 December 2024)
2. https://www.philatlas.com/. (accessed on12 December 2024)
3. https://www.siargaoislands.com/. (accessed on 15 December 2024)
4. https://lwww.visitdelcarmen.com/largest-contiguous-mangrove-forest-in-the-philippines/. (accessed on
10 December 2024)
5. https://lwww.siargaoislands.net/p/about-siargao.html. (accessed on 12 December 2024)
6. https://www.philatlas.com/physical/islands/siargao.html. (accessed on 11 December 2024)
7. Serrona, K.R.B., Yu.J. and M.J.A. Camarin. 2022. Addressing Marine Litter through Sustainable
Tourism: The Case ofthe Siargao Islands in the Southern Philippines. ADBI Working Paper 1302. Tokyo:
Asian Development Bank Institute. Available: https://www.adb.org/publications/addressing-marine-litter-
through-sustainable-tourism-thecase-of-the-siargao-islands-in-the-southern-philippines
8. Tiu, W.A. Environmental assessment of the coastal tourism in General Luna, Siargao Island,
Philippines.Los Banos, Laguna: University of the Philippines Los Banos, 2011.
9. Lagman, O. The Philippine Tourism Industry: Adjustments and Upgrading, DLSU-AKI working paper,
2008.
10. Shaw, T.L. Escaping Paradise, Returning This Island: Representations of Siargao and Islandic Space
in the Philippines.In Environment, Media, and Popular Culture in Southeast Asia, Springer, Singapore,
2022, 333-348.
11. Pagtalunan, P.A.H., Borja, N.L., Hernandez, J.U., Esplanada, D.E. (2022) “A Content Analysis On
Siargao Island from The Perspective of Youtube Vloggers”, Quantum Journal of Social Sciences and
Humanities, 2022, 4(3), 83-99.
12. Hansen, K.A. “Love, beauty and women who surf: Tourism, transnational relationships and social
mobility on Siargao Island, Philippines”, The Australian Journal of Anthropology, 2021a, 3(32), 272-288.
13. Calagui, L.B., Rosal, J.J., Seronay, R.A., Calagui, S.I.M. Inventory of fish fauna in Siargao Island
Protected Landscape and Seascape, Surigao del Norte, Philippines. Fisheries Research, 2022, 251, 106325.
14. Hansen, K.A. Surfing, masculinity and resistance at Cloud 9: Filipino men who surf negotiating
tourism spaces and social hierarchies on Siargao Island, Philippines. The Australian Journal of
Anthropology, 2021b, 3(32), 356-371.
15. Manalo, R., Alcala, A., Mercado, V., & Belo, W. (2016) “Conservation Introduction of the Philippine
crocodile in Paghungawan Marsh, Siargao Island Protected Landscape and Seascape (SIPLAS), Surigao
Del Norte, Philippines”, Global Re-Introduction Perspectives: 2016. Case-studies from around the globe,
51.


https://www.siargaoislands.net/
https://www.philatlas.com/luzon/mimaropa/marinduque.html
https://www.siargaoislands.com/
https://www.visitdelcarmen.com/largest-contiguous-mangrove-forest-in-the-philippines/
https://www.siargaoislands.net/p/about-siargao.html
https://www.philatlas.com/physical/islands/siargao.html
https://www.adb.org/publications/addressing-marine-litter-through-sustainable-tourism-thecase-of-the-siargao-islands-in-the-southern-philippines
https://www.adb.org/publications/addressing-marine-litter-through-sustainable-tourism-thecase-of-the-siargao-islands-in-the-southern-philippines

22

M. Ko3blbaeB atbiHAaFbl CKY Xabapuibicbl /
BecTHMK CKY nmeHn M. KosblbaeBa. Ne 4 (64). 2024

16. https://www.thepinaysolobackpacker.com/bucas-grande-sohoton-travel-guide/). (accessed on 10
December 2024)

Information about the authors:

Celik Uguz S. - PhD, professor, Balikesir University, Burhaniye Faculty of Applied Sciences, Department
of Tourism Management, Balikesir, Turkey; e-mail: sabriye celik@,yahoo.comhttps://orcid.org/0000-
0003-2550-657X;

Atasoy E. - PhD, professor, Bursa Uludag University, Faculty of Education, Department of Social Studies
Education, Bursa, Turkiye, e-mail: eatasoy@uludag.edu.tr;https://orcid.org/0000-0002-1473-7420;
Pashkov S.V. - corresponding author, Dean of the Faculty of Mathematics and Natural Sciences, PhD in
Geographical Sciences, M. Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan;
e-mail: sergp2001@mail.ru4;http://orcid.org/0000-0002-3801-6126.


https://www.thepinaysolobackpacker.com/bucas-grande-sohoton-travel-guide/
https://orcid.org/0000-0003-2550-657X
https://orcid.org/0000-0003-2550-657X
https://orcid.org/0000-0002-1473-7420
http://orcid.org/0000-0002-3801-6126

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 23

DOI 10.54596/2958-0048-2024-4-23-34
YIK 61.613.2
MPHTH 76.29.37

DAKTOPBI PUCKA CAXAPHOT' O TUABETA 110 PE3YJBbBTATAM
AHKETHAPOBAHUA 11O I'OPOJACKOM MOJUKJIUHUKE r. IETPOITABJIOBCKA
HMoaranosa JL.B.!, lanunosa 1.B.!, Ackeposa I.T.!, Mmun U.C.2, Myp3ataesa M.J.1"
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesay
Ilemponasnosck, Kazaxcman
K'Y «lumnazus « 53C Ty, Illemponaenosck, Kazaxcman
*Asmop ons koppecnoundenyuu: madina.cafelindis2022(@mail.ru

AHHOTAHSA

B 2018 roxy BO3 onpenenmna 10 rmaBHEIX 3a00ICBaHAH, KOTOPHIC MOTYT YTPOKATH 3I0POBBIO U YKH3HH
TFOICH.

OCHOBHBIMH W JTHAMPYIOIIAMHE W3 KOTOPBIX SBIIFOTCS: XPOHHUCCKHE HEHH(EKIHOHHBIE 3a001eBaHmsI. K
HHM MOYKHO OTHCCTH, CAXapHBIH THAOCT, OOJIC3HH CSPACTHO COCYAUCTOM CHCTEMEI, a TAKKE paK. ITH 3a001CBaHAA
B COBOKYIIHOCTH CKETOJHO CTAHOBATCS MpUIHHOHN Oonee 70% Bcex cmepred B Mupe. Takoe 3aboneBanue, Kak
caxapHbIi 1ualdeT 2 THIa XapakTEePHU3yETCs MOSBICHUEM B KPOBH BEICOKOTO YPOBHS I'IFOKO3bI. [Ipn JaHHOM THIIE
muabeTa OPraHA3M HE BBIICNTACT AOCTATOYHO HHCYIHHA WIIH €T0 HCIOIb30BAHWC HE KOppekTHOE. CaxapHBIH
muabeT MOMKET BBI3BIBATh THKCNBIC OCIOXKHCHHSA, OCOOCHHO cocyamcthie. CeHdac €ro Ha3bIBAKOT
"HemH(peKuMoHHOH manaemuei XXI Beka", moromy uro ecim panee CJ1 2 Tuma cumrancs O0JIC3HBIO B3POCTbIX, TO
celyac BCTPEUArOTCSA ciydan 3aboaeBanus aerei. C kaxkapiM roaoM uH(popMammd o CJl cTaHOBHTCS BCC OOJIBIIE,
a 320071CBACMOCTh BCC PABHO HCYCTAHHO pacteT. [103TOMy HA AAHHBIH MOMCHT BAaXKHOH 3agauci sABIACTCA
mpOo()UIAKTHKA PHCKOB PASBHTHA CAXapHOTO AMAOCTA: CKPHHWHT, HANMPABJICHHBIA HA PAHHIO THATHOCTHKY
3ab0CBaHA.

KioueBbie cioBa: caxapHbelii amaOeT, (aKTOPsI PUCKA, 310POBbE, HEWH()CKIMOHHAS MAHICMILI,
CKPHHHUHI, PAHHAA JHATHOCTHKA.

MNETPOHNABJI KAJTACBIHBIH KAJIAJIBIK EMXAHACBIHJA XKY¥PI'IBIJITEH
CAYAJTHAMA HOTHXEJEP BOUBIHIIA KAHTAUABETIHIH KAYII
DAKTOPJIAPBI
JMoaranosa JL.B.!, lanunosa .B.!, Ackeposa I.T.!, Mmun U.C.2, Myp3ataesa M.J.1"
*«M. Koszwibaes amvinoazsr Conmycmix Kazaxeman ynueepcumemiy KeAK
Ilemponasn, Kazaxcman
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Amnjarna
2018 k0161 JIYHHESKY3ITIK ACHCAYIBIK CAKTay YHBIMBI a7aM JCHCAY IbIFbIHA Kayilm TeHaipeTiH 10 Herisri
(haxTOpP AHBIKTAABI, OJAPABIH HETIRTLIEPi — KAHT AHAOCTI, KYPCK-KAHTAMBIPIAPHI ayPyIapsl, COHAAN-aK KaTepii
ICIK cuAKTHI MH(EKIISIBIK eMec aypynap. byn aypymap »kein caifbi amempaeri Oapiblk emmHiH 70% - maH
acTaMbIH TyAsIpagsl. Kant amaberi aypybIHBIH 2-Ioi THIN, KAHTAFHI TIFOKO3AHBIH JKOFAPHI ICHTCHIHIH manma
OonysmMeH cumartaiaapl. KanT auaOeriniH Oy THIHAC, agaM OPTaHW3Mi WHCYIHHIL KCTKITIKCI3 MOJIICPAc
HEMECE OHBI KOJAAHBLTY MYMKIHIITIHCI3 mibFapaasl. KaHT auaberi aybIp acKbBIHYJIApIbI, 9CIPECE TAMBIPIBI
ACKBIHY JTApbI TYABIPY KAyl eTe skorapsl. Kazipri Tanma 0y aypy- "XXI raceIpaars! »KyKNaibl eMeC MaHAeMus"
JICTCH aTaK ajFaH, 6HTKCHI erep OYpPhIH 2 THOTI KAHT AHAa0CTI SPeCEKTEPAiH aypysI 00BN caHANCA, Kasip OoJica,
GanmanmapablH CHIPKATTAHYbl KYHHEH-KYHTe ocyAe. JKbL1 caiiblH KaHT amaderi aypybl Typaisl akmapar keOeHin
Keyenmi, OyHBIMEH KAaTap CHIPKATTAHYIIBIIBIK Ta OpPHBIHAA TypMmanabl. COHABIKTAH Ka3ipri YaKpITTa KaHT
IUAOCTIHIH AaMy KAYIIHIH aJXaslH aly MAaHbBBAB MiHACT Oombm Tadbutambl. COHABIKTAH Oa, aypydbl epTe

JUArHOCTHKANIAYFa OAFbITTAIFaH CKPUHUHT MAHBI3EI 6TE 30].
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Kinar ce3aep: xant amabeti, Kayin (akTopiapsl, ACHCAYIBIK, HHOCKIHAIBIK CMCC MAHACMHUS, CKPHHIHT,
epTe TMArHOCTHKA.

RISK FACTORS FOR DIABETES MELLITUS ACCORDING TO THE RESULTS
OF A SURVEY IN THE CITY CLINIC OF PETROPAVLOVSK
Dolganova L.V.1, Danilova D.V.1, Askerova G.T.!, Ishin L.S.2, Murzabaeva M.D.!"
PManash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
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*Corresponding author: madina.cafelindis2022@mail.ru

Abstract

In 2018, the World Health Organization identified 10 leading threats to human health, among which one of
the leading ones is chronic noncommunicable diseases, such as diabetes mellitus, diseases of the cardiovascular
system, as well as cancer. Together, these diseases cause more than 70% of all deaths in the world every year.

The disease type 2 diabetes mellitus is characterized by the appearance of high blood glucose levels. With
this type of diabetes, the body does not secrete enough insulin or its use is not correct. Diabetes mellitus can cause
severe complications, especially vascular ones. Now it is called the "non-infectious pandemic of the XXI century”,
because if earlier type 2 diabetes was considered an adult disease, now there are cases of children's disease. Every
year there is more and more information about diabetes, but the incidence is still growing relentlessly. Therefore,
at the moment, an important task is to prevent the risks of developing diabetes mellitus: screening aimed at early
diagnosis of the disease.

Keywords: diabetes mellitus, risk factors, health, non-communicable pandemic, screening, early diagnosis.

Beeaenue

Caxapubiii  muaber (CJI) — xpoHmueckoe HapymeHue OOMeHa  BeIIeCTB,
XapaKTepU3yIoIIeecs CTOMKON runepriimkeMueil. bone3Hp cBsi3aHa ¢ HapylLIeHHEM BbIpabOTKH
WHCYJIMHA W/WIA CHU)KEHUE COMPOTHUBISIEMOCTH K MepUPEPUUECKOMY NEHCTBUIO WHCYJIMHA.
DTO MOXKET BbI3bIBATh MOPAKEHUE MHOTUX CHUCTEM M OPTaHOB, YTO MPUBOAUT K Pa3BUTHUIO
OTMACHBIX IJISl KU3HU ocjoxHeHui. Hanbonee 4acThIMU OCIOKHEHUSIMH SIBIISTIOTCS MaKpoO H -
MHKPOCOCYIOUCTBIE OCJIOKHEHHSI, YTO MOXKET CIYXXUTb PHUCKOM CEPIAECYHO-COCYIHUCTBIX
3aboneBanmii. [103TOMy Tak BaXKHO paHHEe MPENyNPEKICHHE PUCKOB PA3BUTHS CaXapHOTO
nuadera.

Ilo naHHBIM HCClIEAOBaHUN YCTAHOBJIEHBI BeayllMe MNPUYUHBI OCHOBHbIX XHW3,
KOTOPBIE SIBJISIFOTCS] MTPENOTBPATUMBIMU (DaKTOpaMH pHCKa, Hampumep, ynorpedieHue Tabaka
MpY apTepUATbHON THIEPTEH3UH, TIOBBIIICHHBIH YPOBEHD TJIFOKO3bl B KPOBU U M30BITOYHBIM
BEC MPU OKUPEHUU.

Ha ocHoBaHUM 3THOJIOTHH U MATO(PU3UOIOTHH BBIIEISIOT IBE ITUPOKKE (POPMBI TradeTa:
nuabder 1-ro Tuna u auader 2-ro TUMA, MPUYEM Ha MOCIEAHUN MpuxXoauTcst 0koio 90% Bcex
ciydaeB. B 3TO#l cTaThe MbI peIIMIM COCPENOTOYUTHCS Ha nuabere 2 Tuma. Puck ero
BO3HUKHOBEHUS CYIIECTBYET B JIFOOOM BO3pacTe, HO OCOOEHHO €My MOJBEPIKEHBI MMOXKIIIbIC
qroau. CUMIITOMBI MOTYT Pa3BUBATHCSSA B TEUEHUE MHOTUX JIET, YTO YaCTO MPUBOIUT K TOMY,
9TO 3a00JIEBaHHUE OCTAETCS HE3aMEYSHHBIM M HENMarHOCTUPOBAHHBIM. J[MarHos caxapHOro
nuabera dYacTo OBbIBaeT BBISBJCH CINy4allHO W dame OOYCJIOBJIEH BO3HUKHOBEHUEM
ATePOCKJICPOTHUYECKUX OJISIIIEK, YTO U MPUBOAUT K TUAOETUUECKUM OCIIOKHEHUSIM.

CocTosiHMe, BBI3BAHHOE CaxapHBIM [OUA0ETOM, MOXKHO U HYXKHO JIEYUTh MyTEeM
W3MEHEHUs] MUTAHWs U yBeludeHus (usmdeckoii aktuBHocTH. Ha Oonee mo3mHed craguw,
3aboneBanne TpedyeT HapMaKOIOrHIECKOro JICUSHHS CaXapOCHUKAOIIIMMHE TIPENapaTaMu W
WHCYJIMHOTEPAITHH.
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MaTepuajbl 1 METOABI HCCJIEI0OBAHUSA

Ha ¢one msmenenumst oOpasza xu3HM, NaHHOEe 3a0oneBaHHe npuodperaer MaciuTadbl
SMUEMUH, Topakasi Bce Oosbliee uncio moaed. K cokaneHuro, caxapHbelii quader umeer
Cepbe3HbIC MOCIENCTBUS ISl 3I0POBBSI YEJIOBEKA, COKpAIlasi MPOJOJKUTENBHOCTD JKU3HU U
3HAYUTEJHbHO CHIKAsI €€ KauecTBO. DaKkTophl prcKa pa3BUTHs caxapHoro nuabdera 2 tuma (1):

— W30brTounblii Bec u oxkupenue: 60% OONBbHBIX caxapHbIM JOUA0ETOM HMEIOT
U30BITOUHYIO Maccy Tena, a 20% CcTpafaroT OXKUPEHUEM.

— HesnopoBoe muTanue: upe3MepHOe MOTpedNieHHe caxapa, HACBHILIEHHBIX JKHPOB H
00paboTaHHBIX MPOAYKTOB MOBBIMIAET PUCK PA3BUTHS ANaOETa.

— Huskast ¢usndeckasi akTUBHOCTh. OTCYTCTBHE NOCTATOYHOH (DU3MUYECKOW HArpy3Ku
CHIDKAET 4yBCTBUTEIBHOCTh OPTraHU3Ma K HHCYJIMHY, TIOBBIIIAS PUCK Pa3BUTHS nuadeTa.

— I'ererndeckast mpeapacnoIOKEHHOCTb.

— Hexotopele 3a001eBaHNsl OPraHOB M CHCTEM HANPSIMYIO CBS3aHBI C pa3BUTHEM quadera
2 Tuna. JlaHHbIE TaTOJIOTUH SIBISIFOTCS HE YaCTBIMH, HO MPHU 3TOM U HE PEIKHMHU MIPHYUHAMHU
JaHHOTO 3a00JIeBaHUs, TO €CTh 3a00JeBaHNE MOXKET HE Pa3BHTHCS Y OFAHOTO YENIOBEKA, HO
Pa3BUTBCA y APYroro ¢ 3TUM ke 3abojeBaHueM. BakHO MOMHHUTB, YTO 3TH 3a00JEBaHUS
SIBJISTFOTCSI TJIABHBIMH (DaKTOpaMH PHCKA, TAK KaK MPOBOLMPYIOT Pa3BUTHE WM yCcyryOieHune
nuadera 2 TUMa Cpeau JIFOAeH, KOTOpbIe K HeMy OoJiee peapacioNoKeHbL.

IMocnencTBust caxapuoro nuabera: CaxapHbiii auadeT NPUBOOUT K CEPHE3HBIM
OCJIOXKHEHHUSIM, KOTOPBIE MOTYT CYIIECTBEHHO COKPATUTh NMPOAOJDKUTENbHOCTD JKU3HH (2):

— CepneuHo-cocynucTeie 3a0oeBaHus. quadeT SBIAETCS OCHOBHBIM (PaKTOPOM pHICKA
uH(papKTa MUOKapaa, NHCYJIBTA U JPYTUX CEPASUHO-COCYAUCTBIX ITaTOJIOTHIA.

— JlnabeTnueckasl peTUHONATHUS . TIOPAKEHUE CETUATKH IJ1a3a, KOTOPOE MOXKET IPUBECTH
K TIOTEPE 3PEHUSL.

— Jnabernueckass HedpomaTus: MOPaKEHUE IOYEK, KOTOPOE MOXKET TNPHUBECTH K
MOYE€YHON HENOCTATOYHOCTH.

— Junabetndeckass HEWpONaTHs: MOPAXXEHUE HEPBHOH CHCTEMBI, KOTOPOE MOXKET
NPUBECTH K TOTEpe YYBCTBUTENBHOCTH B KOHEYHOCTSIX, HApPYIIEHHIO padoThl cepaua u
CHCTEMBbI TUIIEBAPEHUSI.

B Kasaxcrane, no nanabiM HanmonansHoro peructpa Ha 2018 rop, 3aperucTpupoBaHo
326449 nammentoB ¢ CJI. 3a 10 jmeT KOIMYECTBO CTPANAOIIMX ANMA0ETOM B HAIEH CTpaHe
BeIpocyo Oonee uem B 2 pasa. Eme B 2007 rogy anader nquarHoctuposanu y 140660 yenosex.

B 2019 rony 3aboneBaemMocTb 1nabeToM OblIa CIEAYIOLIEH: caMblil BBICOKHH MOKa3aTeb
peructpuposancsi B Cepepo-Kazaxcranckoii (371,5), Bocrouno-Kaszaxcranckoit (312,73),
Kocranatickoit (330,2), Kaparannunckoii (278,1) Ilasnomapckoit (294,8), AKMOIMHCKOM
(277,1) obnactu, u B r. lllbiMkeHTe (254,0); a B T. AcraHa, r. AjaMmarbl, U AJIMATHHCKOU
oOmacTsix Habmomancs: MPUOIIKEHHUsT 3TOTO TOKa3aTelNsl K peciyOIMKaHCKOMY YPOBHIO, a B
Manrucrayckoir obmactu  (247,8) mnpepbimmenne. Camplii  HHU3KHMH [OKa3aTedb — B
Typxecranckoii (154,0), XKambbuickoii (273,5), Kezputopaunackoii (166,9) odnactsx (3).

Kputepuu pucka npuHATO pa3AessiTh HA KOHTPOJUPYEMbIE U HE KOHTPOIUpyeMble (4).

IIpo¢unakruka caxapHoro quadera:

— IMonnep>xanue 310pOBOTO Beca.

— CobnroeHne 3M0pOBOrO MUTAHUSL C BBICOKHM CONEp)KaHUEM (PPYKTOB, OBOLIEH H
LIEJIbHBIX 3€PEH.

— PerynsipHas pusudeckast akTHBHOCTb He MeHee 150 MUHYT B HENesro.

— OTKa3 OT KypeHusl.
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— KoHTpouse ypoBHS MIFOKO3BI B KPOBH, OCOOEHHO €CJIM €CTh CeMelHas HcTopusi muadera

WM Apyrue pakTopbl pUCKa.
Pe3yabTaThl Hccaen0BaHus

B pabore npencraBieHbl pe3yIbTaThl AHKETHPOBAHUS 10 BBIIBJICHUIO (DAKTOPOB pUCKA
caxapHoro auadera 2 Tuna B ropoAckoii nonmkauHuke r.llerponagoscka

Hensb: BeIsiBNEHNE (AKTOPOB PUCKA U CKPBITBHIX CUMIITOMOB caxapHoro nuabera Il Tuma
y Hacenenus r.Ilerponasiosck

Amnkernposanue npouuio 1000 ugenosek, u3 Hux Myx 1/3, )Ken 1/2 umerot BbicOKHe
¢axToper pucka. (ITpunoxenne 1)

Tabmuna 1. Pesynbratel anketnpoBaHusi nmaiueHToB Ha 0aze KITI walIXB «Ilepsas
rOPOJICKAsi OJIMKITMHUKA
ITon Bo3spacr, ner
18-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69 |70 netr u
crapie
Mysx, | 10.1 | 21,76 | 17,65 | 10.12 | 12,84 | 32,54 | 17.12 | 57.2 | 58,34 | 32,91 | 54,76
%
Ken, | 15,67 | 114 | 21,6 | 13,69 | 17.56 | 45,81 | 45,7 | 56,0 | 6052 | 55,23 | 79,13
%
Wroro, | 12,89 | 16,58 | 19.63 | 11,91 | 15,2 | 39,18 | 31,41 | 56,6 | 59.43 | 44,07 | 66,95
%

dakTopbl puUCKA: CTpecc, U30BITOYHBIH BEC, CHIKEHHas (U3 aKTHBHOCTD,
HecOaJaHCHPOBAHHOE MHUTAHUE, TUNEPTIUKEMHIS], XPOHUUECKHE BOCIAJIUTENIbHbBIE TPOLECCHI,
KypeHue, yrnorpednenue amkorous (5).

CtpeccoBoe BiusiHIE Kak (PaKTOp pHCKa.

Ctpecc — 3TO ecTeCTBEHHAsl peakLys Halllero OpraHu3Ma, KoTopasi BO3HUKAeT B OTBET Ha
¢dusndeckne, NCUXOJIOTHIECKHE HITH YMOLIMOHAJbHBIE (PaKTOPBI, Ha3bIBAEMbIE CTpeccopami. B
YCIIOBUSIX CTpecca aKTUBU3UPYETCsS CUMIIATHUeCKas HepBHAas CHCTEMa, KOTOpas 3alycKaeT
peakuuro «Oeli nmu 6erm». Ee OCHOBHBIE TOPMOHBI — aPEHAINH U HOPAAPEHATNH — IOBBIIIAIOT
4acTOTY CEplIeYHbIX COKPALIEHUH, AbIXaHUsI U KPOBSHOE IaBJIEHHUE, & TAK)Ke NIEPEHAIPABIAIOT
KPOBOTOK K CKEJETHBIM MBILII[AM M OpPTraHaM, Y4acTBYIOIIUM B (PH3UUECKOH aKTHBHOCTH.
OnHako NIUTENBbHBIN U XPOHUYECKHH CTPECC OKas3bIBaeT naryOHOE BIMSIHHE Ha 37J0POBbE, B
TOM YHCJIe HAa MeTabOJM3M TJFOKO3bl U peryJsinuio uHcynuHa. Korma crpecc craHoBHTCA
XPOHHUYECKUM, HAATOYEYHUKH HAYMHAIOT BBIPAOATHIBATH B OOJBIIMX KOJUYECTBAX T'OPMOH
KOPTHU30J, KOTODPBI SBIAETCS TIJIABHBIM TOPMOHOM crpecca. Koprtuzon oOmagaer
MIFOKOKOPTUKOUAHON aKTUBHOCTBI), TO €CThb MPOTUBOAEHCTBYET NEUCTBUIO MHCynHMHA. Ero
OCHOBHas1 (pyHKLUsT — OOeCredYnTh OpPraHW3M JHEPrheil BO BpEeMsl CTpecca, MOITOMY OH
HAIpaBJICH Ha MMOBBILIEHUE YPOBH MIIOKO3bI B KPOBH (runeprinkeMuro). Kopruson nocruraer
3TOr0, yMEHbINAs TMOTJIOMIEHNE TJIFOKO3bl NepUPepuuecKUMH TKAaHSIMH, B YacCTHOCTHU
CKEJIETHBIMHU MBIIILIAMH, ’KUPOBOH TKaHBIO U ITEYEHBIO, a TAKXKE CTHMYJIUPYs BBICBOOOKACHNE
IJIIOKO3BI U3 NeUYeHU B KpoBOTOK. ITocTosiHHOE BO3feiicTBUE CTpecca U MOBbIIIEHHbIE YPOBHU
KOPTU30J1a MPUBOAAT K XPOHUUYECKOH MMIeprIIMKeMUH, KOTOpasi CO BpEMEHEM MOXKET MPUBECTH
K Pa3BUTHIO HWHCYJMHOPE3UCTEHTHOCTH. MHCYNIMH — 3TO TOPMOH, BbIpabaThIBa€MBbIN
MOMKEITY IOYHOM KeJIe30H, KOTOPBIN OTBEYaeT 3a TPAHCIOPT INIFOKO3bI U3 KPOBU B KJIETKHU AJIA
UCIIOJIb30BAHUSI B KauyeCcTBe MCTOYHMKA 3Hepruu. Ilpu MHCYNHHOpPE3UCTEHTHOCTU KJIETKU
CTAHOBSITCA MEHEE€ YYBCTBUTENbHBIMH K HHCYJIHMHY U He MOTYT 3(p(EeKTHBHO IOIIIOIATH
TJIFOKO3y M3 KpoBH (6). B pesynbprare, ypoBeHb INIFOKO3bI B KPOBH OCTA€TCS BBICOKHM, YTO
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MOXeT NPMBECTM K pPa3BUTUIO caxapHoro anabeta 2 Tuna. Kpome T0ro, ANuTeNbHbIA cTpecc
MOXET TakKXe BNMATb Ha BbIpabOTKY ropmMoOHa pocTa, KOTOPbI Heob6XoguMM [ANs pocTa U
pasBUTUSA TKaHei, B TOM 4ucC/ie KOCTe U MblwwL,. [MOBbIWEeHHbIe YPOBHU KOPTWU30/1a MOryT
MoAaBNATb CEKPELMI0 rOPMOHa poCcTa, YTO MOXEeT 3aMef/INTb POCT M BOCCTaHOB/IEHWE TKaHEN,
a TaKxe MPUBECTM K MOTepe MblEYHOM MacCbl. Takum 06pa3om, XpOHUYeCKUi CTpecc u
MOBbILIEHHbIE YPOBHN KOPTU30/1a UMEKT 3HAUYMTENbHOE BAMAHME HAa MeTabonn3M rKo3bl 1
PErynauunI0 WHCYNWHA, YBENNYMBAsA PUCK Pa3BUTUSA MHCYNMHOPE3UCTEHTHOCTU U CaxapHoro
Aunabeta 2 Tuna. Mo3ToMy BaXKHO 3PheKTUBHO ynpaBnsiTb CTPECCOM MOCPEACTBOM 340POBbIX
MeXaHW3MOB MPEeOoO/IeHNs CTPECCOBbIX CUTyauui, TakuX Kak (U3NYecKue ynpaxHeHus,
TEXHWUKW penakcauum n oCTaTOUHbIA COH.

30%

net  net net net net net net net net net  netu
cTaplue

mM VX

PucyHok 1 Pe3ynbTaTbl aHKeTMPOBaHUA NaLMeHTOB No hakTopy cTpecca

OfHUM 13 BaXKHbIX (PaKTOpPOB, Mpepacrnonaravimx K passutuio CL 2 tuna asnsetcs
N36bITOYHBIN BeC.

N36bITOK Beca cnoco6eH Bbi3BaTb PE3UCTEHTHOCTb K BblpabOTKe MHCY/MHA KNeTKaMu
NOKeNyLOoYHOW Kenesbl, MO3TOMY PUCK pas3BUTUS caxapHoOro pfuabetra 2 Tuna pesko
YyBENNYMBALTCA NO Mepe pocTa M3BbITOYHOW Macchl B OpraH1M3Me YesioBeka. PUCK Bbllle, KOrja
M36bITOK >KMpa HakanivMBaeTca BHYTPWM OpKOLWHON MONOCTU, a He noh Koxei. [o
CTaTUCTUYECKUM [aHHbIM M30bITOK MOALKOXHOW XMPOBOW KNeTyaTtku BbisBnseTca y 4 u3 5
nauueHToB AgnarHosom CJ 2 tuna (3).

Kakum 06pa3om >kupoBas TKaHb MO3BOMSET CNPOBOLMPOBAaTb PE3UCTEHTHOCTb
OpraHmM3mMa K WHCY/MHY? W36bITOYHOE HAKOMJEHWe >KMPOB, MOCTENEHHO MPUBOAUT K
BO3pacTaHM0 aKTUBHOCTU XXUPHbIX KWUCNOT B MEepPUEPUYECcKOin KPOBWU, a CaMu >KUPHble
KMCNOTbl MOCTENeHEeHHO CHWXXalT YCBOEHWE T[/II0KO3bl, YTO BbI3bIBAET YCTOMYMBOCTb K
WHCY/NIMHY B MblWLaX ckeneta. [TOMUMO 3TOr0, Yy MHOTUX /II0eN C 0XXMPEHUEeM cama X1poBas
TKaHb CMocobHa BblAeNATb MEHbLUE FTOPMOHA aANMOHEKTUHA, KOTOPbIN CHUXXaeT yCTONYNBOCTb
K nHcynuny (7).

K TOMYy e, N36bITOK XXMPOBOWN TKaHW AOMONHUTENIbHO BbILENSAET LUTOKUHBI - MOOKY/bI,
CUTHaNU3npyroLme 0 BOCMaNMUTE/IbHOM MpoLiecce, KOTOpble B CBOK 0Yepefb MOBbIWAKT
YCTOWYMBOTb K WHCYNMHY. Bce 3TW mnpoueccbl B KOMMEKCE MPUBOAAT K HaKOMIEHWUIO
WHCY/INHA B KPOBU, OH He YCBaMBaeTCH, TeM camblM elle 60/blle cnocob6CTBYET 0cnabneHunto
M YyCry6/eHNI0 HapyLLeHHbIX PYHKUNIA 6eTa-KneTok.
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30%

netr netr netr neT neT neT  netr  net  netr  net  netwu
cTaplue

mM VX

PUCYHOK 2. Pe3ynbTaTbl aHKETUPOBAHWA MaLMeHTOB MO (aKTOpy pUcka 13bbITOYHbIA CTpecc

CHWMWKeHHas (m3nyeckas akKTUBHOCTb ABNSETCA He MeHee BaXKHbIM (PaKTOPOM pUCKa,
CNoCco6CTBYIOLLMM Pa3BUTUIO CcaxapHoro gnabera 2 Tmna. Yatye BCero aTo CBA3aHO C TEM, 4YTO
N0aN, Befyline MasionoABMKHbLIA 06pa3 XWU3HM, CNOCO6HbI HakanaMBaTb B MbIWEYHbIX
KneTkax Tpurauuepuabl, CO6CTBEHHO, MO3TOMY W MPOUCXOLUT HaKOMNIeHUe W36bITOYHON
XXVPOBOW TKaHM.

OfHUM M3 cambIX CWU/IbHbIX (PakTopoB B 6opbbe ¢ passutvem CJ, 2 Tuna sBnseTcs
(hn3myeckas akTUBHOCTb. VIMEHHO perynspHble Quanyeckne Harpy3km cnocobHbl MOBbIWATh
pacxoj XWpPoBOMN TKaHW, yny4ywaTb KOHTPO/b YPOBHA FMUKEMUMN U NPeSOTBPaTUTb pasBuTue
caxapHoro guabeTa n ero 0CNOXXHEHWINA.

60%

net netr  netr  netr  netT  neT  neT  net  neT  feT  fetu
cTaplue

HM 1K

PucyHoK 3. Pe3ynbTaTbl aHKeTMPOBaHUA NaLMeHTOB NO PAKTOPY PUCKA - CHUIKEHHas
(h3nyeckas akTMBHOCTb

HecbanaHcMpoBaHHOE NUTaHMeE.

Tun nutaHus, rae HabnLaeTcad BbICOKOE COLEepXKaHue XMPOB, HO NpW 3TOM HU3KOe
COflepXXaHue KneTtyaTku, MPOrHosvpyeT passutue agucnunugemun. OHa, B CBOK 04epepb,
ycyrybnset yCTOMUYMBOCTb K MHCYNIMHY U NpegpacnonaraeT K passutuio C 2 Tuna.

MoBbiWeHHOe yrnoTpebneHne «BbICTPbIX» YrNeBoL0B (TMMeprivkemus).
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OfHUM M3 caMblX KOHTPO/MPYEMbIX (PaKTOPOB PUCKA pasBUTUA caxapHoOro auabera
MOXHO Ha3BaTb MNPOrpeccupylowyro  rnKemunio. Bbi3biBaeTcs OHa  U36bITOUYHbIM
notpebneHneM MPOAYKTOB TMOBbILWEHHbIX COALEPXAHWEM YrieBof0oB, B TOM uucne
nerxkoycsosiemblx. CaxapHblii fuabeT B aHHOM Cny4yae MOXET pa3BUTbCA B CBA3MU C TeM, YTO
CKEe/NIeTHbIE MbILLLbI U XXMPOBas TKaHb Ye/ioBeKa He CMoCO6HbI ycBanBaTh 60/bLLIOE KOIMYECTBO
rNOKO3bl, NO3TOMY Meperpyxatotca e (8).

35%

net netr netr  netT netr  neT  net  neT  neT  net  netu
cTaplue

mM X

PucyHok 4. Pe3ynbTaTbl aHKeTMPOBaHUSA N0 (haKTOPYy pUCKa - HecbanaHCMPOBaHHOE MUTaHMe

50%

net  netr net netr  netr net  netr  netr et net  Netwu
cTaplue

HM 1K

PucyHoK 5. Pe3ynbTaTbl aHKETUPOBAHUS NO (PAKTOPY pUCKa- rmneprinkemuns

XpoHUYecKue BocnasnTeNbHbIe NPOLecChl.

Mpn CA 2 Tuna paboTa MMMYHHOW CUCTEMbl W3MEHSETCA MOYTU MOSIHOCTbIO U
pa3BMBaeTCA LOCTATOYHO CTOMKasa BOCNaUTe/IbHas peakums.

Nvua, kotopble 60/1ee NoABep>KeHbl NOCTOAHHOMY 3MOLMOHANLHOMY U (DU3NYECKOMY
CTPeccy, Kak npaBuio, yXKe MMetoT BOCNainTebHbIN NPOLEeCcC B Masoi CTENEHN aKTUBHOCTMW.
X KpoBb npuobpeTaeT crnefylowme nokKasaTtenn: MOBbIWEHHbIA YpPOBEHb LUTOKUHOB,
NHTepnelikmHa-6, C-peakTMBHOro 6enka. K TOMy >Xe npouecc BOCManeHWs 3amnyckKaeT
aKTMBHOCTb ropmoHa AKTI, KOTopbiAi cnoco6eH MOBbIWATb aKTUMBHOCTb KopTM3ona. Cam
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BOCNa/INTE/bHbIA NPOLECC pa3BMBAET YCTONUYMBOCTb K MHCY/IMHY NYTEM YBENNYEHUSA B KPOBU
YPOBHS NHOKO3bI.

K ToMy e He CTOMT 3abbIBaTb 0 TaKMX (haKToOpax puUcKa, Kak KypeHue n ynotpebneHue
afKorons, 4To B COBOKYMHOCTU C ApyrMMK hakTopammn Hambonee Yalie NpMBOAUT K PasBUTUIO
caxapHoro auab6eta 2 tuna (9).

60%

net net netr netr neT  netr  netr  neT  neT et fetu
cTaplue

mM X

PucyHOK 6. Pe3ynbTaTbl aHKETMPOBaHMA NaLMeHTOB N0 (PaKTOPYy PUCKA - XPOHUYECKMe
BOCMNaNNTE/IbHbIE MPOLecChbl

35%

30%

ner net netr netr  neT  netr  netr  netT  net et fetu
cTaplue

HMm X

PUCYHOK 7. Pe3ynbTaTbl aHKeTUPOBaHUA N0 (DaKTOPYy pUCKa - KypeHue
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25%

netr  netr netr  netr  netr  net  net  net  net  net  netu
cTaplue

mM B X

PucyHoK 8. Pe3ynibTaTbl aHKETMPOBaHMA N0 (PAKTOPY PUCKa - afIkorofib

3ak/oveHue

Ons noAgTBepXAeHWUA [AaHHbIX O Haumbonee ABHbIX (aKToOpax pucka Hamu 0Oblio
npoBejeHO wuccnejoBaHMe B (hopmare aHKeTupoBaHus cpeau naumeHToB KITT Ha TXB
«["opoackasa nonmknmHuka Nel» B ropoge lNetponasnosck, no agpecy ynuua M. Ayassosa, 130.
Pe3ynbTartbl KccnefoBaHNA ONUCAHbI B CTaTbe B BULE AuarpaMm.

BbiBOA: B pe3ynbTate UccnefoBaHusa 66110 NPoOU3BELEHO aHKeTMPOBaHMe NauneHToB 44
BbIIBNEHMA (hakTOpPOB pucka passutna CJ 2 tuna. AHKeTmposaHue npowno 1000 yenosek, w3
HUX 1/3 4acTb MY>XUMH 1 2/3 >KeHLWNH VMEeIOT BbICOKME (PAKTOPbl PUCKA Pa3BUTUSA CaxapHOro
JnabeTa.

O6pas Xu3HKu, BKAOYas NuUTaHue, (U3NYECKYHD aKTUBHOCTb, YPOBEHb CTpecca, COH U
4pyrve (akTopbl, UTPaKOT KIHOYEBYIO POJb B YNpPaB/ieHNUN caxapHbiM AvabeTom. HekoTopble
0CO06eHHOCTM 06pasa XM3HWM MOryT cnocob6CTBOBaTb PasBUTUIO AnabeTa UM yXyaLwuTb ero
TeYyeHune, B TO BPEMA Kak Apyrve MOryT MOMOYb KOHTPO/IMPOBATh YPOBEHbL caxapa B KPOBU U
npefoTBpaWaTb OC/MOXHEHMA. Hanpumep, HenpaBuibHOE NWUTaHWe, 6Goratoe MNPOCTbIMU
yrnesofamm UM HACbIWEHHbIMU  XXMUpamu,  MOXET TMPUBECTU K  OXWUPEHUIO ¥
WNHCY/IMHOPE3NCTEHTHOCTKN, 4YTO YBENMYMBaeT PUCK PasBUTUA caxapHoro guaberta 2 Ttuna.
HepnocTaToK (hM3M4eCKO aKTUBHOCTU TakXXe MOXET Cnoco6CTBOBaTb HAKOMNEHUIO JIULLIHETO
Beca M yXyALeHUI0 YYBCTBUTENIbHOCTU K UHCYINHY.

C [pyroii CTOpOHbI, 340pOBOE NUTaHWe, 6oratoe oBoWaMu, (DPYKTamu, LeNbHbIMU
3epHamnm 1 Genkamu, a TakKxXe perynspHas (usnyeckas akTUBHOCTb MOryT MOMOYb
KOHTPO/IMPOBaTb YPOBEHb Caxapa B KPOBW, YNYyYWUTb YYBCTBUTENIbHOCTb K WHCY/NNHY U
CHU3NTb PUCK OC/TIOXXHEHWUI. A ynpaB/ieH1e CTPeccoM Yepe3 MeToAbl peflakcaumu, meautauuto,
(hM3NYECKYI0 aKTMBHOCTb W MOALEPXKKY COLMaNbHOW cpefbl MOXET OblTb BaXHbIM N1
npegoTeBpalleHus guaberta.

Takmm 06pa3oM, OCO3HAHHbIN MOAX0L K 06pa3y XW3HW, BK/OYasd 340pOBOe MuTaHue,
(h13NYECKYHO aKTUBHOCTb, KOHTPOJIb Beca U CTpecca, UrpaeT BaXKHYH PO/b B MPOUNIAKTUKE U
ynpaBneHun caxapHoiM paunabetom. CrefoBaHve 340p0OBOMY 06pa3y XWU3HU  MOXeT
3HAUYUTENbHO YNYYLMNTb KayecTBO XXW3HMW Nilo4ei ¢ AuabeToM M NMOMOYb UM MPesoTBPaTUTb
BO3MOXHbIe OC/IOXHEHUS.

Ha cerofHAWHNA [eHb BaXXHO He 3abbiBaTb O NPOPUNAKTUKE PasBUTUA CaxapHOro
AmabeTa, a camoe rnaBHOe - 3TO MCKIOUUTL BCe Befylime (hakTopbl pUCKa, KakK CTpecc,
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U30BITOYHBIN BeC, CHI)KEHHas (pu3ndeckass aKTUBHOCTb, HecOaJaHCHPOBAHHOE IHUTAHUE,
THIEPTIIUKEMHUsS], XPOHWYECKHE BOCHAIUTENIbHBIE TPOIECChl, KypeHHue, ymnorpebieHue
AJIKOTOJISI.
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Ipunooicenue 1

AHKETA 1O BBISIBJEHHIO CAXAPHOI'O JUABETA

. Kak 9acTo BBI HCHIBITRIBACTE UYBCTBO *axabl? (0 — HuKoraa, 1 — mHOTHA, 2 — 9acTO, 3 — MOCTOSAHHO)

. Kak gacrto BBI HCIbITEIBacTE CyX0CTh BO pTy? (0 — HUKOTA, | — MHOTAA, 2 — YacTo, 3 — MOCTOSHHO)

. Kak 9acTo BBI HCIIBITRIBACTE CHITBHYEO YTOMILIEMOCTH? (0 — HEKOTAA, | — HHOTHA, 2 — 9acTO, 3 — MOCTOSTHHO)

. ¥ Bac ObIBaCT YYBCTBO TOJIOIA AaKe TOCe mpueMa mumn? (0 — Hukoraa, 1 — wHOTAa, 2 —9acTo, 3 — MOCTOSHHO)
. Kak 9acTo BBI HCTIBITHIBACTE COHTABOCTD MOCIE eabl? (0 — HHKOTAa, 1 — MHOT A, 2 — 9acTo, 3 — MOCTOSHHO)

. BeBaror 1m y Bac Mypamku B pykax u Horax? (0 — Hukoraa, 1 — mHOTAa, 2 — 4acTo, 3 — MOCTOSIHHO)

. CroIBbKO pa3 B ACHB BBI XOAMTE B TyauseT, yToObI MounThCa? (0 — meHee 4, 1 — 4-6, 2 — Oonee 6 pai)

. Tlepexr cHOM BBI HCTBITHIBACTE UYBCTBO 3aropMoskeHHOCTH? (0 — Hmkorma, 1 — mHorma, 2 — uacto, 3 —
TIOCTOSIHHO)

9.V Bac yacto ObiBacT cmadocTh U ronoBokpyxkeHue? (0 — Hukoraa, 1 — mHOTHA, 2 — 9acTO, 3 — MOCTOSTHHO)

10. Kak 1yacTo BBI HCIIBITHIBACTE 3V H CYXOCTh KOu? (0 — HUKOTAA, | — HHOTA, 2 — 9acTo, 3 — MOCTOSHHO)

11. Kak gacTo y Bac OBIBACT 3aMCANICHHOS 3aKUBJICHUC paH u ccaamu? (0 — Hukoraa, 1 — maOTHA, 2 — yacTo, 3 —
TIOCTOSIHHO)

12. VicnipITHIBACTE JTH BBI YACTOC MOKATBIBAHIC WM OHCMCHHC B HOTAX W pykax? (0 — mukorda, 1 — uHOTH, 2 —
4acTo, 3 — MOCTOSHHO)

13. V Bac yacTo OBIBACT HESICHOCTH MBIIUICHUSA M MPoOJIeMBbI ¢ KOHUeHTparuei? (0 — aukoraa, 1 — mrorma, 2 —
4acTo, 3 — MOCTOSHHO)

14. Kak 9acTO BBl HCHBITHIBACTC CMYTHOC 3pcHHC miam asocHue? (0 — mmkorma, 1 — mHOrma, 2 — vacro, 3 —
TIOCTOSIHHO)

15. BeiBaer mu v Bac cuiibHAA OOJb WM OHCMEHHUE B HOTaX wim pykax? (0 — aukorma, 1 — wHOTAA, 2 — vyacro, 3 —
TIOCTOSIHHO)

16. Kak gacto y Bac Ob1BarOT Cymoporu B Horax? (0 — Hukoraa, 1 — wHOTA, 2 — 9acTo, 3 — MOCTOSHHO)

17. Y Bac ObUIH 3MH306I MOTCPH CO3HAHUS HtH 00Mopoka? (0 — aukoraa, 1 — mHOT A, 2 — 9acTo, 3 — MOCTOSTHHO)
18. MicisIThIBACTE JIH BBI 4ACTO CHIIBHBIC TOJIOBHBIC O0H? (0 — HEKOTAA, 1 — HHOTAA, 2 — 9acTo, 3 — MOCTOSHHO)
19. Kak yacTo BBl HCIBITHIBACTE CHIBHYIO XKaXIy B HOUHOE BpeMsa? (0 — Hukoraa, 1 — mHOTAA, 2 — HacTo, 3 —
TIOCTOSIHHO)

20. Y Bac ObIBacT UyBCTBO MOKAJBIBAHHS HJIH OHCMCHHA BO PTy ®Wim si3bike? (0 — HuKOoTAa, 1 — mHOTAA, 2 — 9acTo,
3 — MOCTOSIHHO)

21. Y Bac OBIBAIOT TOJIOBOKPY KCHIA MPH H3MCHCHUH ITOJIOKCHHA TeIa (HampuMep, pH BctaBanuw)? (0 — HUKOTAA,
1 — mrHOTAA, 2 — 9acTO, 3 — MOCTOSHHO)

22. Kakwue onrymeHun s BbI HCIBITBIBACTE MOCIIE MPHUEMA MTHIMH C BEBICOKHM COACPKaHueM yTIeB010B? (0 — HUKAKHX,
1 — cirerka MOBBIIICHHBIN AIMIETUT, 2 — CHIIBHOE OLIYINCHUE T0JI02, 3 — HAPYHICHHE OOIETO COCTOSHI)

23. beBaeT mu y Bac mwioxoi 3amax u30 pra? (0 — aukoraa, 1 — mHOTAA, 2 — 9aCTO, 3 — MOCTOSTHHO)

24. Kak 4acTo vy Bac OBIBArOT MPOOICMEI C 3aCHITAHACM WK OcCioKOWHBIH coH? (0 — HUKoTHa, 1 — WHOTHA, 2 —
4acTo, 3 — MOCTOSHHO)

25. VcnbIThIBacTE M BbI YACTHIC M3MECHECHHUS HACTPOCHIS MM 3MOIHOHAIBHYI0 HeCTaOMIbHOCTH? (0 — HUKOTAA,
1 — mrHOTAA, 2 — 9acTO, 3 — MOCTOSHHO)

26. Kak 1acTo Bame cepAne HAYMHACT OBICTPO OUTHCH (Taxukapamst) 0¢3 suauMol npuunaet? (0 — HEKOTAA, 1 —
HHOT/A, 2 — 4acTo, 3 — MOCTOAHHO)

0NN W=

HHTepnperanua pe3yIbTaToB:

- 6ompme 18 0aIoB: BHICOKHIT PHCK PA3BUTHS CAXaPHOTO 1HA0CTA,
- 10-17 GamnoB: cpeaHuUi PUCK PAa3BUTHS CAXapHOTO quadera,

- 0-9 6annoB: HU3KUH PUCK PA3BUTHA CAXapHOTO AHA0ETA.
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MOJYYEHHUE COJIEM TATHOCYJIb®OHOBLIX KUCJIOT METO0OM
CYJb®UTHOM BAPKH OTPABOTAHHOM HEKOHJIEHCAIITMOHHOM
JAPEBECHUHBI
Kapramesa J.T.!, YUepenuuxas O.C.1, Kabuna A.C.!, Ocrposnas J1.10.1"
OctposHoii K.A.!

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

AHHOTAITHSA
JlaHHAg CTAThA MOCBAIICHA TOTyUCHHEO COJICH TUTHOCY Ib(DOHOBBIX KHUCIIOT, MCTOA0OM CYIb(DHTHOH BapKH.
HI/IFHOCYJ'IB(I)OH&TBI BAKHBIC OPraHUICCKUC COCOAUHCHUS, KOTOPBIC 06J'Ia£[aIOT YHHUHKAJIbHBIMA NMOBCPXHOCTHO-
AKTHBHBIMH CBOHCTBAMH H IMHPOKO MPHMCHAIOTCSA B PA3IMYHBIX OTPACIIX. B CTaThe aHATM3HUPYIOTCA OCHOBHBIC
JTambl TOJNYYCHHS W OTACJICHHA JIMTHOCYJIH(OHATOB. ONHCHIBAIOTCA BO3SMOKHOCTH CHHTC3a COJICH
J'II/IFHOCYJ'I])(I)OHOBBIX KUCJIOT H TOTCHUHHAI WX NPUMCHCHHA B KAYCCTBC I[O6.':1BOI( B BOAOPACTBOPHMBIX
JIAKOKPACOYHBIX MaTepHanaX. [T0ka3aHo MOOKATCIFHOS BIMAHAC COICPKAHNC THTHOCY Tb(DOHATA HA H3MCHCHHC
TOBCPXHOCTHOTO HATHKCHHUA BOOAHO-AKPHIIOBBIX I[I/ICHGPCI/IfI. Ha ocHOBaHuH TIOIYUCHHBIX PE3YJIbTOB CHHTE3Aa ObL1
PacCUHTAH BBIXOJ JUTHOCYIb()OHATA HATPHS M MPOU3BEICH TEXHUKO-IKOHOMHIUECKHI pacueT CTOMMOCTH 3aTpaT
Ha Npou3BoACTBO 10 Kr mpoaykra.
Kirouerbie ¢j10Ba; COMH JTHTHOCYIb(OHOBOH KHCIOTHI, JHTHOCYIH(OHAT HATPHSA, CyTb()HTHAS BapKa,
HCKOHICHCAITHOHHAS JPCBCCHHA, TOBCPXHOCTHAS AKTHBHOCTD.

HAMJTAJTAHBLIFAH KOHJAEHCATUSIIAHBAFAH CYPEKTI CYJIb®UTTI
KAWHATY 9ICIMEH JINTHOCYJIb®OH KbIIIKLLJIAPGIHBIH TY3IAPBIH
ALY
Kapramesa J.T.!, YUepenuuxas O.C.1, Kabuna A.C.!, Ocrposnas J1.10.1"
OctposHoii K.A.!

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

Anjarna

Byn makana cynmeurTi micipy S7iCIMEH JTMTHOCYIb()OH KBIMIKBUIAAPHIHBIH TY3JAPbIH aJdyFa apHAJFAH.
Jlurrocyme(hoHaTTap Oipereii OeTTiK OCICCH I KaCHETTEepl Oap sKOHE SPTYPII cananapaa KCHIHCH KO TAHBLIATHIH
MaHBI3ABI OPTAHHKAIBIK KOCBUIBICTAP OOJBIN TaOBLIAAsl. Makanaaa JTHTHOCYIb(OHATTAPAR aly MCH OOIyIiH
HCTI3Ti Ke3eHAepi TammaHaabl. JIMTHOCY Tb()OH KBIMIKBLUITAPBIHBIH TY3JAPBIH CHHTC3ACY MYMKIHIIKTEPi >KOHC
Omapasl Cyaa CpWTiH 00y MAaTCpHAIIAPHIHAA KOCHAJAP PETIHAC KOMJAHY MYMKIHIITI CHIATTAJFaH.
Jlurrocy 1s(hOHAT KYPaMBIHBIH CY-aKPHJI AUCTICPCHUIAPBIHBIH OCTTIK KEPLIYiHIH 63T€pyiHE OH 3Cepl KOPCETINIEH.
AJBIHFAH CHHTE3 HOTIDKENICPIHE CYHCHE OTBHIPHIN, HATPHH JTUTHOCY Tb()OHATHIHBIH IIBIFBIMBI €CEITENAL JKOHE 10
KT OHIM/II OHAIPYTE KETCTiH IbFBIHIAPIBIH TEXHUKAIBIK-3KOHOMHUKAJIBIK €CeOl sKacamIbL

Kint cesnep: murHOCYnb()0H KbIIIKBUIBIHBIH TY34apbl, HATPHH JHTHOCYIB(OHATHL, CYIb(UTTI KaHHATY,
KOHJCHCANMSUIAHOANTHIH aFar, OCTTIK Kepiiy.
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PREPARATION OF LIGNOSULFONIC ACID SALTS BY SULFITE COOKING
OF USED NON-CONDENSING WOOD
Kartasheva E.G.!, Cherepetskaya O.S.!, Zhabina A.S.!, Ostrovnaya D.Yu.!"
Ostrovnoy K.A
"Manash Kozybayev North Kazakhstan University NPLC
Petropavlovsk, Kazakhstan
*Corresponding author: darya_ostrovnaya@mail.ru

Abstract

This article is devoted to the production of lignosulfonic acid salts by sulfite cooking. Lignosulfonates are
important organic compounds that have unique surface-active properties and are widely used in various industries.
The article analyzes the main stages of the preparation and separation of lignosulfonates. The possibilities of the
synthesis of lignosulfonic acid salts and the potential of their use as additives in water-soluble paints and varnishes
are described. The positive effect of the lignosulfonate content on the change in the surface tension of water-acrylic
dispersions is shown. Based on the obtained synthesis results, the yield of sodium lignosulfonate was calculated
and a technical and economic calculation of the cost of producing 10 kg of the product was performed.

Keywords: lignosulfonic acid salts, sodium lignosulfonate, sulfite cooking, non-condensing wood, surface
tension.

Beenenue

JlurHocynb(OHATEI TMPEACTABISIOT COOOH CIIOXKHBIE OPTraHMYECKHE COEIUHEHHUS,
obpasyroruecs npu nepepaboTke APEBECHHBI B MPOLIECCe CYIb(UTHOM BAPKH HEJUTFOJIO3bI. DTH
BEIECTBA MPUHAJIEKAT K KJIACCY MOIMMEPa, UMEIOINEro CTPYKTYPy Ha OCHOBE JIMTHUHA, U
BBICTYIIAIOT B POJI TOOOYHOTO MPOAYKTA MPH BaPKE IPEBECHHBI B LIIEJIOYHOM WITH CYJIbHUTHOM
pactBope [1]. Jlurnocynedonarel Harpust (JICy) — HaTpueBble CONU JIMTHOCYJIB(OHOBBIX
KHACJIOT — Onaromapsi CBOMM YHUKAaJbHBIM CBOWMCTBAM HALUIM LIMPOKOE NPUMEHEHUE B
PA3NMYHBIX OTPACISIX TMPOMBIIIJIEHHOCTH, OCOOEHHO B KauecCTBE IMMOBEPXHOCTHO-aKTUBHBIX
BemectB (ITAB), koTopbie crOCOOCTBYIOT CHMIKEHHIO IMOBEPXHOCTHOTO HATSDKEHHSI MEXKAY
pa3auuHbIME (hpa3aMu, yaydlias B3aWMMONEHCTBHE KOMIIOHEHTOB B cmecu [2-4]. OmHoii u3
BakHeHmux (QyHkumid JurHocynbgoHatoB kak I[IAB sBmsercs wux crnocoOHOCTH K
OVCTIEPTUPOBAHUI0 W CTAOMIIM3alMM CYCIICH3WH, 4YTO JeNlaeT HX BOCTPEOOBAHHBIMU B
CTPOMTENBHOM, He(Tera3oBol, TOpHOAOOBIBAIOIIEH, XUMHUYECKOH U IPYrux oTpacisix [5; 6].
JlurHocynb(hOHATEI MPUMEHSFOTCSI B KaueCTBE NOOABOK B OETOHHBIE CMECH, YTO MO3BOJISIET
YAYYIIUTh UX TEKY4eCTh 1 MPEAOTBPAIIAET pacCiIanBaHue MIPH TPAHCTIOPTUPOBKE U 3auBKe. B
Hedrera3oBoil mpomeiieHHOCTH JICy HCTONB3YIOTCS KaK AUCIepraTopsl OypOBBIX PAaCTBOPOB
U UHTUOWTOPBI TUAPATAMHM [IMHUCTBIX TOPOM, MOoBbimas 3¢dexkTuBHOCTs Oypenus [7].
JlurHocynb(hoHaTel HaTpusl 00NAAAIOT PSIIOM YHUKAJIBHBIX CBOHCTB, KOTOPBIE OOYCIaBIMBAIOT
UX TPUMEHEHHE. BBICOKasi OMOCOBMECTHMMOCTb, HH3Kas TOKCHYHOCTb, YCTOHYHMBOCTb K
yIABTPa UOIETOBOMY H3JIYYSHHUIO U XUMHUYECKasi CTOHKOCTD [8-11]. OTu cBOHCTBA AenarT ux
SKOJIOTHYECKH O€30MacHbIM W MHOTO(YHKIMOHAJNBHBIM MATepUAIOM, NOAXOMSIINM IS
Pa3INYHBIX OTPACIEH.

CymecTByeT MHOXECTBO NPEATPUSTHH, CIELHATU3UPYIOIINXCS Ha MPOU3BOACTBE
aurHocynbgoHatoB. B mmupoBoMm Macmrabe KpymHbBIE MPOU3BOAUTENH BKIIOYAIOT TAaKHE
komrnanuy, kak «Borregaard LignoTech» m «MeadWestvaco Corporation» (HbIHE YacTb
Ingevity), KOTOpBIE HCHONB3YIOT COBPEMEHHOE OOOPYAOBAaHHE ISl KCTPAKLIUU U OYHCTKU
JUTHOCYNIb()OHATOB M3 OTXONOB LEJUTIOJIO3HO-OyMaskHOTO mpou3Bonctea [12]. B Poccun u
crpaax CHI' wux Taxke TNPOM3BOAAT HA MNPEANPHUATHIX  IEJUTFOJIO3HO-OyMaskHON
MPOMBIIIIEHHOCTH, Takux Kak «Cerexckuii LIBK» n «Apxanrensckuii LIBK».
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B nmaGoparopHbIX YCIIOBUSIX CHHTE3 JIMTHOCYJIb(OHATa HATPUS BO3MOXKEH, XOTS €ro
CIOXKHOCTh W creuuduka orpanuumparorT macmrad [13]. Ins storo mporecca OObIMHO
UCTIONB3YETCs] MOACIbHBIN JINTHHUH, TIOJTy4aeMbli U3 APEeBECHONH OMoMAacchl (OMUIIOK U HIETIB),
KOTOPBIH 3aTeM TMOABEPraeTcsi XMMHUYECKOH MOMU(PHUKAIIMHM B YCJIOBHUSX, AHAJOTHYHBIX
NPOMBIIUIEHHOH Cyab(pUTHOH Bapke. IIpenMymiecTsa 1ab0opaTOpHOTrO CHHTE3a 3aKJIIOYAIOTCS B
BO3MO)KHOCTH KOHTPOJIMPOBATh MPOLECC, MOAM(PHIHUPOBATHL YCIOBHUS PEAKLHUU U TOJYy4aTh
MPONYKT C 3a/laHHbIMHU CBONCTBAMHU.

Heasro HacTosimeld padoThl SBISUIOCH MOJYYEHHE COJIEH JMTHOCYIb(OHOBBIX KHUCIIOT
NyTeM CyIb(QUTHON BapKH OTOPAKOBAHOW HEKOHIULIMOHHON IPEBECHHBI.

MartepuaJjbl 1 MeTOABI HCCJIe0BAHUS

Jlns mony4eHus: JMTHOCYJb(HATA HCIONB30BAIH OTOPAKOBAHYK) HEKOHAMLIMOHHYIO
OPEBECUHY, MPEABAPUTENBHO U3MENBUEHHYI0 LUPKYJIAPHON MUJIOH [0 OMHWIIOK pasMepoMm 1-5
mM. CHHTE3 TIPOM3BOAMICS B J1aOOPaTOPHOM aBTOKNaBe eMKocThio 0.3 am® (kosddumment
3anonHeHust o Bojae - 0.7) mytem 0OpaOOTKHM OMMJIOK BAPOYHBIM PACTBOPOM, COAEPIKALIIM
cynbhuT HaTtpus, ruppokcun kanbius [13]. ITlpu HarpeBaHUM APEBECHUHBI ¢ PacTBOpPaMU
oucynpdpuTta 1 cBOOOTHON CEPHUCTON KUCIIOTHI B IMTHUH BBOIATCS CYJIb(OTPYIIIEL, KOTOpPbIE
B3aUMOJIEHCTBYSI C KATHOHAMH, COZIEPIKAIIUMUCS B MyJIbIIe, 00Pa3yIOT XOPOLIO PACTBOPUMBIE
B BOJI€ COJIU JINTHOCYJIb()OHOBBIX KUCIIOT — JIMTHOCYJIb()OHATHL

KonnuecTBo ChIpps M YCJIOBUS TPOBENSHHsS] CHHTE3a JIMTHOCYJIb(OHAaTa HATPHs
npeacTasieHsl B Tabmume 1.

Tabnuua 1. Pacxoapl MaTeprasoB 11t NOJYYEHUs JIUTHOCYIb(hOHATA HATPUS
Momwor, T | M (Na2SO3), v | m (Ca0),r | m (BaCl2),r | V (H2Ouuer), Mn t, °C
67,5 45 37,5 36,2 975 120

OntumansHble peskumbl cuaTe3a JICy OpUIH OnpeneneHsl npenBapuTebHoO [ 14].
Pe3yabTaThl HccaenoBaHust

[IpenBapuTenbHO B3BEIIAHHBIE MAacChl 3arOTOBJICHHBIX OINWJIOK, CyJib(puTa HaTpHS,
HeraueHHOH M3BECTH M AMCTUJUIMPOBAHHON BOABI MOMEINAIN B aBTOKJIAB U TUIATENBHO
nepeMeniaBaiyd 10 OAHOPOAHOM Macchl. ABTOKJAB MePMHUTU3HPOBAJIM U yCTaHABJIMBAIU B
cymmiIbHBIN mKad, npensapurenapHo pasorpereiii 1o 120°C na 180 munyT. [lo okoHUaHMH
3alaHHOTO BPEMEHH AaBTOKJIAB H3BJIEKAJM U OCTaBJSJIM MPU KOMHATHOW TemmepaType N0
MOJIHOTO OCThIBaHUsA. Ilysbny KOJMYECTBEHHO M3BJIEKAIH M AOMOJHHUTENBHO 00pabaThiBaiiu
500 mun Boabl. IlonyueHHYIO CYCIIEH3UIO BBIAEPKAaBAIN B TEUCHUH 24 4acOB IPU TEMIEPATYPe
20°C. B mpolecce OTCTauBaHMs AMCIEpCHas CMCTeMa pacjaumBajach ¢ 0Opa3oBaHHEM
OCBETJICHOT'O CJIOS, CONEPIKaINero HeOOXOAMMBIHN JIMTHOCYJIb(OHAT HATPHUA M OCATOK CMECH
HEPAaCTBOPUMBIX HEOPraHMYECKHX COJIel C OCTaTKaMM JAPEBECHBIX OTXO0M0B. [l oTneneHus
¢unbTpaTa TPOBOMWIM JACKAHTHPOBAHHE M BAKYYMHYIO (UIBTPALMIO CYCIIEH3UH C
MOCJIEAYIOLITNM 00beTUHEHNEM 00BEMOB PACTBOPOB.

Ionyuensnsiit pacTBop ynapusanu 10 1/3 ucxompnoro odvema mpu temneparype S0°C no
oOpeTeHHsI HACHIIEHHOH TEMHO-KOPUYHEBOH okpacku. M30bITOK cynbpuT aHnOHA ymanenu
METOZIOM KOHIYKTOMETPHUECKOTO OCAAUTENIbHOrO TUTpOBaHUs. B kauecTBe ocaaurtens Ha
Cyl1b(PUT MOH HCHOJNB30BAIM KATHOHBI Oapusi. MeTonuKa SKCIIEPHMEHTa 3aKJF0Yajach B
nopiroHHoM nodasienuu no 0,1 My HaceleHOro pacteopa xyopunaa dapus (36,2 r va 100
mut). KoHTposb ocaneHust OCyInecTBIsUIN KOHIYKTOMETPHUECKH IO U3MEHEHHIO XapakTepa
3aBHCHUMOCTH YAEJIbHOM 3JIEKTPOIPOBOAHOCTH OT 00beMa noBassieMoro TutpanTa (PucyHok 1).
OxoHYaHHUEM peakLUH SIBJIAETCS Pe3KUN CKadeK 3JIEKTPONPOBOJHOCTH.
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PucyHok 1 PacTBOp NMrHOCY/Nb(OHATa HATPUSA Moc/e ynapuBaHus

G, MCm/cm

PucyHok 2. KprvBas KOHLYKTOMETPUYECKOro TuTpoBaHns pacteopa JICH xiopugom 6apus
Ha cnegytouiem aTane CMHTe3a OTTUTPOBaHHbIN PacTBOP AeKaHTUPOoBanu U (hUNbTPOBaIM

Ha BOpOHKM LLoTTa. lMocne unbTpoBaHUS pPacTBOpP MNOMAHOCTbIO YynapuBanu focyxa npwu
Temnepatype 50°C (PucyHok 3).

PucyHok 3. Mony4YeHHbIR MMTHOCYNb(OHAT HaTpUS

Bbixos nurHocynbaHata HaTpusa  Haxo4wiuM  FPaBUMETPUYECKMM  METOAOM MU
paccuuTbiBaan Mo ypaBHeHUO (1).
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W = (100 m nc)/wo, (D)

roe W - BbIXo[ nurHocynboHata, %;
LLic - macca cuHTe3snposaHHoro J1C, r;
Lb- macca onunok, r.

Macca BbicyweHHoro JICH coctaBuna 14,85 1. Takum 06pasom, BbIX0[
CMHTE3MPOBAHHOI0 NUTHOCYIbloHAaTa U3 6epe30BbIX ONUIOK cocTaBun 22%.

OUEHKKY MOBEPXHOCTHbIX CBOWCTB CUHTE3MPOBAHHOIO NUTHOCY/IbpoHaTa
OCYLIEeCTBNANM B BOAHO-aKpPW/IOBbIX  AWCMepcuax,  MPUMEHAEMbIX B KauyecTse
nieHKoobpasyoLLero npy Npon3BoACTBa BOAOPACTBOPUMbIX TAKOKPACOUHbIX MaTepranos.

B onbiTax BapbMpOBaNMKOHLEHTpaUuUO cuHTesmposaHHoro JIC u copep)kaHue
aKpu0BOro njieHkoobpasytouiero. B kavectse KpuTepus OLEHKU MOBEPXHOCTHbIX CTBOMCTB
BbI6pasiM MokKasaTeslb NOBEPXHOCTHOIO HATSXEHUS Ha MeX®Ma3HOW rpaHuLe XWAKOCTb-ras.
30TepMbl NOBEPXHOCTHOIO HaTsXXeHWA OWHapHOW W TPOMHBLIX CUCTEM MpeAcTaB/ieHbl Ha
pUcyHke 4.

c, H/m

0,08 1
007 i» * e .
0,06
0,05 < 2
0,04 3
0,03 - 4
0,02

001 -

0 [ | 1
0 0,2 0,4 0,6 0,8 1
CJk, rigm3

Cakp, %: 1- 0;2- 10; 3- 20; 4 30

PucyHok 4. N30TepMbl NOBEPXHOCTHOIO HaTAXeHUA pacTBopoB «Boga-/1IC» u
«Boga Akpnn-y1C»

YCTaHOB/MEHO, 4TO WCCNefyeMOM WHTeBasie KOHUeHTpauwuin 0,125-1,00 r/gm3
CUHTE3MPOBaHHbI NIUTHOCYNb(HAT MNPOSABNAAET cnabble MOBEXHOCTHblIE CBOWCTBA B BOAE
(PucyHok 4, 3aBucumocTtb 1). MwWHMMaNbHOe 3Ha4YeHWe TMOBEPXHOCTHOr0 HaTHKEeHUS
coctaeuno scero 0,07 H/m2npu koHueHTpauum 0,2 r/ogm3.

MpucyTCTBUME  aKPWUIOBOW  AUCNEpCUU  YCUMBAET  MOBEPXHOCTHble  CBOMCTBA
nurHeynbgoHata (PucyHok 4, 3aBucuMoCTu 2, 3, 4) 1 AOCTVXKEHNE MUHUMaNbHbIX 3HAYEHWI
CMrMa LOoCTUraeTca npu MeHbLINX pacxogax nurHocynodHarta (0,0125 r/gm3).

O6cyxaeHne

Ha ocHOBaHWM NONY4YeHHbIX pe3ynbTOB CWMHTe3a Obll  Npou3BefeH TeXHWUKO-
9KOHOMMYECKMIA pacyeT CTOMMOCTH 3aTpaTt Ha NPoM3BOACTBO 10 Kr IMrHOCYNb(hOHATA HATPUA.
[ns atoro 6bina onpefeneHa CTOMMOCTb PacX0f0B Ha BCeM 3Tane npoussoacTea (Tabnuua 2).
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Tabmuua 2. OOmast CTOMMOCTh pPEAKTUBOB W JJEKTPOIHEPTHMHM [UIsI CHHTE3a

JUTHOCYJIb()OHATA HATPUS

NazSOs, Tr/kr CaO, Tr/kr BaCly, Tr/kr HoOguer, TI/11 €, Tr/kBT 4

590 755 6463 676 18,66

Ha ocHoBaHMM nMaHHBIX TaONULBI 2 PacCYUTAIM PACXOAbI HA MPOM3BOACTBO MAPTHHU

nurHocyib¢onara Hatpus (Tabmuma 3).

Tabnuua 3. Pacxone! Ha mpon3BoacTBo 10 Kr murHocyibhoHATa HATPHS

NaxSOsz, 1r | CaO, 1r BaCly, tr H2Osper, T g, Ir Hroro, Tr
26.263 18.855 156.902 227.609 1.040.404 1.470.033
JakaoueHnne

Taxum 00pa3om, pe3yabTaThl MPOBEASCHHOTO HCCIISIOBAHMUS YKA3BIBAIOT HA BO3MOXKHOCTD

NPUMEHEHHUsT OTOpPAaKOBAHHOH HEKOHAECALMOHHOW JPEBECUHBI MU TIOJYYEHUs Coyei
JUTHOCYJTB(POHOBIPX KUCIOT MyTeM 00padOTKHU OMHUIIOK BAPOUYHBIM PACTBOPOM, CONEPKALIIM
cynbpur HaTpus, TUAPOKCHN Kanbluss. OCHOBHBIMU CTAAMSAMH TIONYyYEHHUS SIBISFOTCS
BBICOKOTEMIIEpATypHasl Cyib(pUTHAs Bapka, BakyyMHas (QUIbTpalMs, yOaJeHHE H30BITKOB
peareHTOB OCAaIUTENbHBIM KOHAYKTOMETPUUYECKHUM THUTPOBAaHHEM M MSATKOE ylapuBaHUe
nojiydeHoro QuibTpara mocyxa. Beixox nuraocynbdoHOBOro mpoxmykra coctaBun 22%, a
3aTpathl HAa npou3BoAcTBO 10 kr nponykuuu 1.470.033 Tenre.
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OOLOGICAL PARAMETERS AND NEST-BUILDING CHARACTERISTICS
OF THE BLACK-HEADED GULL (LARUS RIDIBUNDUS) IN THE TERRITORY
OF THE NORTH KAZAKHSTAN REGION
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Abstract

The article presents the results of a study on the nesting biology of the Black-headed Gull (Larus ridibundus)
in the North Kazakhstan region. The research covers the spatial distribution of nests, their structural features and
parameters, as well as the oomorphic characteristics of eggs. It was shown that the nesting density decreases from
the center of the colony to the periphery, which is due to competition for space and the advantages of collective
protection against predators. The average nest diameter, diameter, and depth of the nest cup demonstrated moderate
to high variability, reflecting adaptation to the climatic conditions of the region. Comparison of construction
parameters and materials used with other parts of the range revealed significant differences caused by the
ecological characteristics of the habitat. The oomorphic analysis of eggs showed variability in the length, width,
and volume of eggs, which also correlates with regional conditions. Egg coloration ranged from brownish to
greenish hues, providing camouflage against predators. The obtained data underscore the significance of ecological
factors in shaping the nesting and reproductive characteristics of the Black-headed Gull.

Keywords: Black-headed Gull, oological parameters, shape index, nesting characteristics, color variability,
North Kazakhstan, nest location.

COJITYCTIK KA3BAKCTAH OBJIBICBIHJIAT'BI KAPABACBHI
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Angarma

Maxkamaga Couryctik Kaszakcran oOmsiceiHAarsr keimi maraja (Larus ridibundus) yaCHHBIH
OHMOJIOTHACHIHA JKYPTIZUITEH 3EPTTEY KYMBICTAPBIHBIH HOTIDKENCP] YCHIHBUIFAH. 3epTTeY OOWBIHIIA YSUTAPABIH
KEHICTIKTE TapanyblH, KYPBUIBIMIBIK CPEKIICITIKTEPl MEH MapaMeTpPICPiH, COHBIMEH KATap >KYMBIPTKAIAPIBIH
00MOP(OTOTHSUIBIK CHIIATTAMANAPBIH KAMTHABL. ¥ SUTAPABIH THIFBI3IBIFBI KOJOHHSIHBIH OPTACHIHAH IICTIHE Kapan
A3afATHIHBI, OPBIHFA JCTCH OOCEKENCCTIK KOHE KBIPTKBIITAPIAH YKBIMIBIK KOPFAHBIC APTHIKIIBUIBIKTAPBIMECH
TYCiHZipineai. ¥SHBIH OpTamma AuaMeTpi, Y1 TaOaFbIHBIH JHAMCTPI MCH TCPCHITT OpPTAIA JKOHC IKOFAPHI
O3TCPTilTIKTI KOPCeTIN, Oy AifMAKTHIH KIHMATTHIK >KAFIAMbIHA OCHIMICTYIH CHIATTANHABL. ¥ KYPBUIBIMBIHBIH
mapaMeTPICpPi MCH NAHJANAHBUFAH MATCPHATIAPIBIH 0acKa OONKTCPIMCH CANBICTBIPBLIVHI JKOJIOTHAIBIK
epeKIICTIKTepre OAMIaHbICThI €ICy I AaHbIPMAIIBIIBIKTAPABI AHBIKTAABL. JKYMBIPTKATAPABIH 00MOP(OIOT HAIIBIK
TaJIJAYHl OMAPIBIH Y3BIHABIFGI, CHI MCH KOJICMIiHIH ©3TCPTillTiri aHMAKTHIK >KarJaiinapMeH OaiIaHBICTH CKCHIH
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Kepyre Oomampl. JKyMBIpTKAmTapAbH TYCI KOHBIPAAH >KACBUFA ACHIH ©3repim, XBIPTKBIUTAPIAH >KACBIPYFa
MYMKIHZIK Oepexmi. ANBIHFAH AcpeKTep OOMBIHINA KONl IIAFANAHBIH Y Cajly >KOHE K60CK CHIATTAMANApbIH
KaJbINTACTBIPY 1A SKOIOTHSIIBIK (PAKTOPIAPIBIH MAHBI3ABLIBIFBIH TAIl KOPCETEII.

Kinr cesmep: Kexn maramacel, OOJOTHANBIK MAPAMCTPICP, MIINIH WHACKCI, YAIBIK CHIATTAMANap, TYC
esreprinrriri, Conryctik KazakcraH, ysmapasH OpHAIACYBI.

OOJIOTHYECKHE TAPAMETPBI U THE3TOCTPOUTEJIbHBIE XAPAKTEPUCTUKHA
O3EPHOU YAUKHU (LARUS RIDIBUNDUS) HA TEPPUTOPUN
CEBEPO-KA3AXCTAHCKOI OBJIACTH
3y6ann U.A.", Iyués B.C.!, Cynnabikos B.M.!, Tumomenko A.¥0.2, Jimurpues I1.C.!
"HAO «Cesepo-Kaszaxcmanckuii ynusepcumem umenu Manawia Kozvibaesay
Ilemponasnoeck, Kazaxcman
’Kasaxckas accoyuayusi coxpanenus ouopaznoobpazus, Kocmanaii, Kazaxcman
*Aemop ons koppecnondenyuu: zuban_ia@mail.ru

AHHOTAHSA

B crarse mpeacTaBICHBI PE3YNBTATHl HCCIACAOBAHMSA THC3O0BOHM OHOIOTMH O3¢pHOH uakku (Larus
ridibundus) B Cepepo-Kazaxcranckoii o0actu. MccaenoBanmue 0XBaTHIBACT MPOCTPAHCTBCHHOS PACHIPCACICHIC
THE3, WX KOHCTPYKTHBHBIC OCOOCHHOCTH M NMAPAMETPHL, 4 TAKKE 0OMOP(OIOTHUCCKUE XAPAKTCPHCTHKH SHII.
[NToxa3aHo, 4YTO MIOTHOCTh PA3MEILCHIS THES] YMEHBIIAETCA OT LIEHTPA KOJOHHH K Hiepu()epu, YT0 00YCIOBICHO
KOHKYPEHIMCH 32 MECTA W MPEHMYIICCTBAMH KOJUICKTHBHOM 3aIUTHI OT XHIMHUKOB. CpeIHM AHAMETP THE3/a,
JUaMETp M TIyOWHA JIOTKA IPOJECMOHCTPHUPOBATIM YMEPCHHYIO M BBICOKYIO HM3MEHUMBOCTH, OTPAKAIOIIYFO
AJAnTaIu) K KIHMATHICCKHAM YCJIOBHAM PETHOHA. CpaBHeHI/Ie CTPOHUTCI/IBHBIX IMAPAMCTPOB H HCIOJIb3YCMBIX
MATEPHANIOB C APYTHMH YACTSIMH apeaja BHIIBIIO 3HAUMTEJIbHBIC PA3IHIMsI, OOYCIOBICHHBIC SKOJIOTHICCKAMHU
0COOCHHOCTSIMH MeCT 00uTaHms1. OOMOP(OTOTHUCCKAHN aHATH3 UL IOKA3al BApHAOEIbHOCTD JIHHBI, IMHPHHBI 1
00BbEMa SUIL, UTO TAKXKE KOPPEIHMPYET C PETHOHAIBHBIMHU yCaoBusMH. OKpacka sSuIl BAPbUPOBAJIA B TUATIA30HE OT
OYpBIX 10 3EICHOBATHIX OTTCHKOB, OOCCHEUMBAsA MACKHPOBKY OT XHINHHKOB. [lOJyucHHBIC JaHHbBIC
MOYEPKUBAIOT 3HAYUMOCTh JKOJIOTHYECKHX (PAKTOPOB B (JOPMHPOBAHMH THE3IOBBIX H PEIPOIYKTHBHBIX
XAPAKTEPUCTHK O3CPHON YalHKH.

Kmrouerpie caopa: O3¢pHAd daiika, OOJOTHUCCKHC TAPAMCTPHI, HHACKC (DOPMBI, THE3IOBBIC
XapaKTePUCTUKH, H3MCHUHBOCTE OKpacku, CesepHbId KazaxcraH, pacnono;KeHHUE THE3 .

Introduction

The Black-headed Gull (Larus ridibundus) is a common migratory bird that nests across
Kazakhstan, except in arid regions. It inhabits a wide range of inland water bodies (freshwater
and saline lakes, rivers, ponds) with abundant emergent vegetation. In our country, it appears
during the spring snowmelt period (flood season) or shortly before it. The gulls arrive in groups
of 5-10 individuals or flocks of up to 50 birds. Some arrive already paired, while others form
pairs within and around the colony. During the breeding season, they form colonies, some of
which may persist for decades, while others last only one or two seasons. Often, they form joint
colonies with other gull species. The stability of the colony depends on the preservation of its
habitat. Most adult birds return to the colony annually, though some may relocate to more or
less distant areas [1-3]. Although this species is well-studied in Kazakhstan, specific studies on
the oology and nesting characteristics in North Kazakhstan have not been conducted [4]. This
region is rich in surface waters, which in their structure and hydrological regime characteristics
are suitable for the habitat of this species [5]. Therefore, in 2024, we conducted a study to
examine the nesting site distribution, nest-building characteristics, and oological parameters of
Black-headed Gulls in North Kazakhstan.
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Materials and Methods

Information on nest site distribution, nest-building characteristics, and oological
parameters was collected from May 10 to May 15, 2024, at a temporary water body located 1
kilometer south of the village of Lugovoe in the Yesil District (Figures 1-2). The colony survey
was conducted by walking through the colony area using waders. All nests found (n=26) were
measured using a mechanical tape measure with an accuracy of 1 cm. Egg measurements were
taken with an electronic caliper with an accuracy of 0.1 mm. Nest-building parameters, nest
placement, and oological parameters of the eggs were recorded in a field diary for further
organization and calculation. Photographs of the nests were also taken.

Figure 1 Study Site Location

Figure 2. General View of the Black-headed Gull Colony

To work with oological data, the following indicators were used:

Shape Index (1) 1=100*B/L

Egg Volume (v) V=0.51*L*B2[6], where L is the length of the egg and B is the width of
the egg.

The egg shape index is a measure that defines the shape of the egg and is used in assessing
its quality. The index is calculated as the ratio of the egg’s transverse diameter to its longitudinal
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diameter, expressed as a percentage. An excessively elongated egg has a shape index close to
50%, while a rounder egg approaches 100% [6].

All calculations were performed using Microsoft Excel 2019. Statistical analysis of the
variability in nest placement, nest-building characteristics, and oological parameters was
conducted using the following methods: calculating and comparing mean parameter values with
statistical error, calculating maximum and minimum parameter values, calculating the
coefficient of variation, and calculating the shape index.

Results and Discussion

The Black-headed Gull nests in colonies with a high degree of variability in nest density;
in some cases, a colony may consist of only a few nests [1]. The distance between nests can
vary depending on whether they are located in the center of the colony or at its edge. In the
studied colony, one of the main factors influencing nest density was the availability of nesting
sites, which, in our case, was provided by remnants of last year's lake reeds (Schoenoplectus
lacustris).

Analysis of the data showed that the average distance between nests in the colony was
4.14 meters. Minimum distances were recorded in the central part of the colony, where 10 nests
were located between 0.1 and 3 meters apart. Moving towards the periphery, the distance
between nests increased: 11 nests (44%o) were located between 3 and 6 meters apart. At the edge
of the colony, distances were even greater, with five nests (16%6) more than 6 meters apart, and
the maximum recorded distance was 15.3 meters. Overall, the spatial structure of the colony
shows a clear trend characteristic of many colony-nesting birds: nest density decreases from the
center to the periphery, indicating a lower degree of spatial competition at the edge compared
to the center. The high nest density in the center of the colony can be attributed to the benefits
of predator protection. Nests are closer together in the center, which enhances collective defense
and communication of danger. These findings align with recent studies that indicate some
colony-nesting bird species can directly influence predator visit frequency in these areas,
reducing the risk to offspring through the group defense effect [8-9].

Figure 3. Internal Structure Figure 4. External View of Figure 5. External View
of the Black-headed Gull the Black-headed Gull Nest of the Black-headed Gull
Nest Cup with Lining of Using Lake Reed Nest Using Stems

Thin Grass and Reed Stems of Narrow-leaved Cattail and

Lake Reed

All surveyed nests in the colony had a uniform structure. The Black-headed Gulls used
remnants of lake reeds as a base, and the nest-building material consisted of stems of rigid
emergent vegetation, primarily narrow-leaved cattail (Typha angustifolia) and lake reeds. Finer
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stems of the same cattail or reeds, as well as various grasses growing in the coastal zone of the
waterbody, were used as lining for the nest cup (Figures 3-5).

Similar nest-building methods and materials have been noted in other regions within the
Black-headed Gull's nesting range. According to V. Ryabitsev, in the Ural and Western Siberia
regions, the Black-headed Gull nests in various inland water bodies with extensive, hard-to-
reach shallow waters overgrown with sedges and reeds. Dry reed bushes here serve as a
foundation for nests, which is explained by the availability and durability of these natural
materials. Dry reed stems provide reliable support, while grass and leaves offer insulation that
helps retain heat and provides effective nest camouflage [12].

For the study of the Black-headed Gull’s nest-building characteristics (n=26), parameters
such as nest diameter, cup diameter, and cup depth were measured. The obtained data are
presented in Table 1.

Table 1. Nest-building Parameters of Black-headed Gull Nests

Parameters Mean Value (M) | £ m, Stat. Error | Min | Max | CV, %
Nest diameter, cm 40,6 9.5 23 70 23.3
Tray diameter, cm 13,3 1,7 9 16 12,9
Tray depth, cm 3,7 0,7 2 5.8 19,0

The results of the statistical analysis indicate that the diameter of the examined nests, with
an average value of 40.6 + 9.5 ¢cm, ranged from 23 to 70 cm, and the coefficient of variation
was 23.3%. This indicates high variability in this parameter and may suggest individual
preferences of the birds when building their nests. The average cup diameter was 13.3 £ 1.7
cm, with a coefficient of variation of 12.9%, which suggests low variability and reflects strict
biological constraints on the size of the cup, ensuring optimal conditions for egg incubation.
The cup depth in the examined nests ranged from 2 to 5.8 cm, with an average of 3.7 cm and a
coefficient of variation of 19.0%, demonstrating moderate variability in this parameter. This
moderate variability may be explained by adaptation to different microclimatic conditions, such
as variations in humidity depending on the nest's height above the water surface. Thus, these
indicators reflect both the flexibility and stability of the nest's structural characteristics, ensuring
a balance between stable conditions for offspring development and adaptation to the external
environment. Comparison of the nest parameters of the Black-headed Gull across different parts
of its range revealed significant differences. Our data show a range of nest diameters from 23
to 70 cm, which is considerably smaller than those observed at Lake Semiz-Bugu (65-85 cm)
[1], but partially overlaps with the results from Chelyabinsk Region (28—61 c¢cm) [10]. The cup
diameter in our observations (9-16 cm) is consistent with Ju. Lamekhov's data (12—-18 cm),
though our lower limit is smaller. V. Gavrin noted a larger cup diameter (17-19 cm), while the
data from A. Kydyraiev [11] from mountain lakes in Kyrgyzstan (12.3—13.5 cm) are consistent
with our findings. The cup depth in the nests we studied ranged from 2 to 5.8 cm, which is
wider than in Chelyabinsk Region (3—5.5 cm), but smaller than at Lake Semiz-Bugu (5-8 cm)
and in the mountain lakes of Kyrgyzstan (5.2-6.8 cm).

Thus, comparing our data with results from different regions highlights significant
variations in nest sizes and their components. These differences may be explained by the
diversity of habitat conditions, availability of building materials, and specific ecological factors
in each region.
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These differences emphasize the importance of studying the ecological conditions that
influence nest construction and parameters of colonial-nesting birds in different parts of their
range.

For studying the oomorphological parameters, we used a sample that included 71 eggs.
The study examined parameters such as length, width, volume, and shape index (Table 2). The
studied clutches of Black-headed Gulls mainly consisted of three eggs (22 clutches), which
accounted for 84.6% of the total. However, there were also clutches with one egg (3 clutches,
11.54% of the total) and one clutch with two eggs (3.8% of the total). The average number of
eggs per clutch was 2.73 eggs per nest.

Table 2. Oological Parameters

Parameters Mean Value (M) + m, Stat. Error Min Max CV, %
Length, mm 49,95 3,08 38,7 54,7 6,17
Width, mm 34,38 3,38 24,70 38,30 9,84
Volume, cms 30,64 6,63 12,04 39,96 21,65
Shape Index 68,76 4,76 56,03 77,69 6,93

The research showed that the oomorphological parameters of Black-headed Gull eggs can
vary depending on the region, as evidenced by the comparison of data from different colonies.
In the studied colony of the North Kazakhstan region, the average egg length was 49.95 mm,
width 34.38 mm, and average volume 30.64 cm3. In comparison, eggs from the mountainous
regions of Kyrgyzstan were slightly larger: the average length reached 53.1 mm, width 35.4
mm, resulting in a larger volume 0f 33.93 cm3 [ ]. More rounded eggs, with an average length
of 52.2 mm, width 36.4 mm, and volume of 34.62 cm3, are characteristic of birds nesting in
water bodies in Eastern Europe [13]. Similar measurements were recorded in the Western
European population on Texel Island (Netherlands), where the average egg length was 51.6
mm, width 36.72 mm, and egg volume 35.44 cm3 [14]. One of the important aspects that help
protect the clutches from predators is the coloration of the eggs. The coloration of eggs in the
clutches we studied varied from dark brown to dirty green and brown with a speckled pattern
(Figures 6-7), which matches the coloration described by V. Gavrin from other parts of the
range in Kazakhstan [1]. We also observed eggs with a base color ranging from light green
(Figure 9) to bluish (Figure s). This coloration type was previously described by Ryabitsev
V.K. [12].

Figure ¢ . Black-headed Gull  Figure 7. Black-headed Gull Figure s . Example
eggs with dirty green eggs with brown coloration of a Black-headed Gull egg
coloration with bluish coloration
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Figure 9. Black-headed Gull eggs with light green coloration

Conclusion

The results of the study showed that the oological parameters and nesting characteristics
of the Black-headed Gull depend on the environmental conditions. The observed differences in
egg morphology and nest density align with expected adaptive changes that allow the species
to adjust to the specific conditions of the North Kazakhstan region.

The main limitation of the study is its local focus. Since the research was conducted on
only one nesting colony, this may limit the generalizability of the results to other areas of North
Kazakhstan. Despite this, the data obtained expand our understanding of the regional features
of nesting behavior and oological parameters of the Black-headed Gull.

For a better understanding of the adaptation mechanisms of the Black-headed Gull, it is
recommended to conduct studies in different regions of the area, including zones with varying
ecological conditions. This would allow for a more detailed examination of the universal and
specific adaptive traits of the species' nesting biology in the region.
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HNEPCHHEKTUBbBI HCHHOJBb30OBAHUSA LEUCAENA LEUCOCEPHALA (LAM.)
DE WIT. B O3EJIEHEHUHU U BOCCTAHOBJIEHUU PACTUTEJBHOCTH
B YCJIOBUAX AIIIIIEPOHA
I'yceitnosa AW
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Asepbaiioocanckoii Pecnyonuxu, baky, Azepoaiioncan
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AHHOTAHSA

CraThs TOCBSIIICHA PACCMOTPEHHUIO IIEPCIICKTHB HCTOIb30BaHus Leucaena leucocephala (Lam.) de Wit B
O3CJICHCHHH W BOCCTAHOBICHHH PACTHTEJILHOTO MOKPOBA B YCIOBHAX AmmepoHa. Beerma akryamsHa mpodiema
BOCCTAHOBIICHHUS PACTUTEILHOCTH, HACAKACHHUS HOBBIX BHIOB JCPCBBHEB, KOTOPHIC XOPOIIO AJANTHPOBAHBI K
KIIMMATy H CO BPEMEHEM CTaHyT 00JIee YCTOWIHNBBIME JICCHBIMH COOOIIECTBAMH.

YunTeIBasg MOYBCHHO-KIMMATHYECKHE OCOOCHHOCTH MECTHOCTH, BO3MOXKHO WCIOJB30BAHUC Leucaena
leucocephala (Lam.) de Wit. B ka4eCTBE MOCAAOYHOTO MATCPHAIIA TPH BOCCTAHOBJICHHH HAPYIICHHBIX 3KOCHCTCM
H OXPaHE 3¢JICHBIX HAacAKACHUH. Yicnonb3oBanue Leucaena leucocephala (Lam.) de Wit. (MuMo3a OenoroioBas),
HCCICOBAHHOW HAMH W HHTPOAYLHMPOBAHHOW B YCIOBHSIX ATINCPOHA, B O3CJICHCHUH, CEIBCKOM XO3IHCTBE M
CO3IaHUHU MOYBO3ALIUTHBIX MOKPOBOB BBIBOJUT €€ HA MEPBBIM IIAH KAK MEPCHCKTUBHBIN BHJ. BBIpaICHHBIN
TOCAIOYHBIH MATEPHAI IUTAHHPYCETCS HCHOJIB30BaTh B JIECOMOCAIKAX, IPHIICTAONINX K TOPOAAM U IIOCETKAM, Ha
OKpaMHAX MATWCTPAJbHBIX JOPOT, PEK W BOJAOEMOB. Leucaena leucocephala (Lam.) de Wit. obOmamaer
0COOCHHOCTBIO OBICTPOTO POCTA, M €€ MOKHO BBIPAIIMBATH HA HEOOIBIIMX YYACTKAX JaXKC B OTPAHHUCHHOM
KOJIMECTBE. JTO JAET BO3MOXKHOCTH OBICTPO CO37aBaTh M3 HEE APEBECHBIC COOOIIECTBA, MCIOIB30BATH KaK
HCTOYHHK JOMOTHHATEILHOTO JOX0/1A B YACTHBIX XO3SHCTBAX U KAK PETyITOP IPYHTOBBIX BOA. bomnbmoe 3HaUCHE
HMEET PEIICHHE MPOOIEMBI MOBBIIICHHUA IMPOJYKTHBHOCTH JPEBECHBIX MOPOJX C IMOMOIIBIO OBICTPOPACTYINHUX
BUJOB JCPEBbEB (LIEHHBIX TAKKE C SKOHOMHYECKON TOUKH 3pCHHMsI). BHI JE€rk0 PasMHOKACTCA CEMECHAMHU U
BCTETATUBHO, OBICTPO PaCTeT, HE TPEOYS BHICOKMX IOUYBECHHBIX KaUeCTB. BBICTPO aganmTupyeTcs K M3MEHEHUSM
OKPYKAOIICH CPEABI U SBIHICTCS 3aCYX0Y CTOHYNBBIM.

KioueBnbie c/ioBa: MHTPOAYKIMA, OMOIKOJOTHUYCCKHE XAPAKTCPHCTHKH, PA3MHOMXKCHHE, MOP(OIOTHL,
POCT M pa3BUTHE, KOPHEBASI CHCTEMA, O3CIICHCHHE.

LEUCAENA LEUCOCEPHALA (LAM.) DE WIT. AIIIIEPOH KAFIAUBIHJIA
OCIMAIK ) KAMBUITBICBIH KOTAJITAHABIPYIbI KAJIIIBIHA KEJITIPY/IE
HANJIATIAHY TEPCOEKTABAJIAPBI
I'yceitnosa AW
*Osipéaiincan Pecnybnukacer Feivim XKone Biniv Munucmpniziniy
Jenoponoeus Hnemumyme, baxy, Ozipoaiiican
*Aemop ons koppecnondenyuu: aynur.huseynova. 1968@mail.ru

Anpanra

Maxkanaga AOMIEpOH >KaFAaWbIHIA KOTAIIAHABIPY >KOHE 6CIMAIK SKAMBUIFBICBIH KAJIBIHA KEITIPY
6otibiHIma Leucaena leucocephala (Lam.) de Wit. KonmaHy HepcreKTHBANAPbl KAPACTHIPBUFAaH. OCIiMIIKTepai
KAJIBIHA KENTIPY, KIMMATKA >KAKChl OCHIMZICITCH XKOHE VaKbIT 6T KEJIE TYPAKThl OPMAaH KaybIMIACTHIFBIHA
afHATIATHIH KAHA aFaIl TYPJICPiH OTHIPFBI3Y MOCEIICCI OPKAIIAH ©3CKTi OO BN TAOBLIAIBL.

AynaHHBIH TOTBIPAK-KIMMATTHIK EPEKOICTIKTEPIH €CKEPE OTHIPHIIL, >KACHLT AKANTAPAbI KAIIBIHA KEJATIPY
JKOHE KOPFay VIIiH OTBHIPFBI3Y Marepuansl peTinae Leucaena leucocephala (Lam.) de Wit. xonmanyra 6omaner. bi3
3CPTTCICH KOHC ANMCpPOH sKaFmaWbIHAA CHTI3UITeH Leucaena leucocephala (Lam.) de Wit. (ak 6ac MmMo03a)
TYKBIMBIH K6TaJIIaHABIPY/A, ETIHIIITIKTE, TONBIPAKTHI KOPFay >KaOBIHIAPHIH MKacay Aa Al jalaHy NepCrieKTHBAIbI
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TYpi perinzae OipiHII OPBIHFA NIBIFAPA/IBL. OCIPLITeH €KIe MATEPHAIIBI OPMAH CKICICPIiHE, ipreec Kananap MeH
eIl MCKCHICPAC, TAC KOITAPABIH IICTTCPIHAC, O3CHACP MCH Cy KOHMATAPHIHIA MAHAATAHY >KOCTIAPIAHYIA.
Leucaena leucocephala (Lam.) de Wit. sKbimmaM 6Cy KaCHCTIHC HC JKOHC OHBI IMAFBIH KEPICPAC, TINTI MECKTCY T
MOJIIepAe OTHIPFBIZY apKbUIBI Ja ecipyre Oomanpl. byr omapmam Te3 apaga >Kachll KENEK JKACAyFa, JKEKE
[IApyaIbUIBIKTAPIa KOCHIMIIA TaOBIC K631 MOHE JKep acThl CYJAPBIH PETTEYII PETIHAC Mal1anaHyra MyMKIHIIK
Ocpeni. JKacein KCMCKTCPAIH OHIMAUITIH apTTHIPY SKOHC KOMIMII aFaml TYPICPIH TE3 OCCTIH TYPJICPMCH
(3KOHOMHUKAIBIK TYPFBIIAH 1A KYHZIBI) aybICTBIPY MOCENCCIH IMICIIyJiH MaHbI3bl 30p. Ol TYKBIMMEH >KOHE
BETCTATHBTIK JKOJIMCH OHAH ke0eiiei, T¢3 eCceai, TOMBIPAKTa TaJFaMIa3. Kopmaran OpTaHeIH 63TepiCTepiHe TC3
OciiMaeIe i KOHE KYPFAKIIBIIBIKKA TO3IMI.

Kinar ce3aep: MHTPOIYKIHA, OHOAKOIOTHABIK CHIIATTaMAa, KOOCI0, MOP(OJIOTHS, 6Cy KOHE JAMY, TaMBIP
JKYHCC1, KeTaanaHabIpy.

PROSPECTS FOR THE USE OF LEUCAENA LEUCOCEPHALA (LAM.) DE WIT.
IN LANDSCAPING AND RESTORATION OF VEGETATION
IN THE CONDITIONS OF THE ABSHERON
Huseynova A.L!"
PInstitute of Dendrology of the Ministry of Science and Education
of the Republic of Azerbaijan, Baku, Azerbaijan
*Corresponding author: aynur.huseynova. 1968(@mail.ru

Abstract

The article is devoted to the consideration of the prospects of using Leucaena leucocephala (Lam.) de Wit
in landscaping and restoration of vegetation cover in the conditions of Absheron. The issue of vegetation
restoration, planting new tree species that are well adapted to the climate and will eventually become more resilient
forest communities is always relevant.

By taking into account the soil and climatic characteristics of the area, Leucaena leucocephala (Lam.) de
Wit. can be used as planting material for the restoration and protection of green spaces. The use of Leucaena
leucocephala (Lam.) de Wit. (White-headed Mimosa), which has been studied and introduced in the conditions of
Absheron, is beneficial for landscaping, agriculture, and the creation of soil-protective covers. This makes it a
promising species for the region. The grown planting material is planned to be used in forest plantations, along
with adjacent cities and towns, and on the outskirts of highways, rivers, and reservoirs. Leucaena leucocephala is
known for its fast growth, which allows it to be planted in small areas and even in limited quantities. This makes
it possible to quickly create greenery, use it as a source of additional income in private households, and regulate
groundwater levels. The solution to the problem of increasing greenery productivity and replacing conventional
tree species with fast-growing, economically valuable species is of great importance.

The species is easily propagated by seeds and vegetatively, grows quickly, and is not picky about soil
conditions. It adapts well to environmental changes and is drought-resistant.

Keywords: introduction, bioecological characteristics, reproduction, morphology, growth and
development, root system, gardening.

Beenenne

Leucaena leucocephala (Lam.) de Wit. — BedHO3€eJIeHBIN KyCTAPHUK UJIH IEPEBO C CEPO-
KOPUYHEBOH KOPOM, AOCTHraromee BbICOThI 20 M, MPUHAIIIEKHUT ceMeicTBy [abaceae Lindl.,
pony Leucaena L., BxmouamolmemMy OKoJlo 24 BHIOB JepeBbeB U KYCTAPHHUKOB,
pacnpoctpaHeHHbix oT Texaca no Ilepy.

Leucaena leucocephala (Lam.) de Wit. — mmmo3a OeJorosnoBasi, BEYHO3EJIECHOE,
ObIcTpopacTyiee pactenue, poaom u3 lleHTpanpHoit Amepuku u FOro-BoctouHoit Asuwm,
UMEET SIPKO-3€JIEHBbIe TIEPUCTO-CIIOKHbBIE JIAHIETHBIE JTUCThsI. CTebenp TocTUraeT IIMHON 10
30 cm, Ha HEM B [1BA psifla PACIIONArar0TCs IUCThA. 11epBblil psf, Kak MpaBUio, HACUUTBIBAET OT
3 no 10 map auctees. JINCThsT BTOPOro Psiia OTIMYAIOTCS CBOEM MSTKOCTBK) U YBEJIMYEHHUEM
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yrcnerHoctd map ot 10 mo 20. B ¢asy Oyronmsammm nsetrkw, coOpaHHblE B OYyTOHBI,
MPUOOPETAIOT KENTOBATYID OKPACKy W UMEIOT MapooOpasHyro (GopMy, pacroyiararoTcs Ha
cre0ne B masyxax JHCTbeB. L[BETKHM MaxpoBble, MApOBUAHON (OPMBI B TUAMETPE O 2 CM.
Benuuk umeer Oenbiii okpac. [lnomx — 600 maockuii, a Tak e BCTpedaroTes 000bI CepIIOBHIHOM
dopmel, kpynHbIe, 1uHON 18-20 cM 1 mupuHOH 1,5-2 cM, IMeIoLIIe KOPUIHEBYIO OKPACKy U
CHApY>KH MOKPBIThIE TOHKOH CerMEeHTUPOBaHHOM koxkuieh. bod conepskut ot 23 mo 25 cemsiH
AWLEBUAHON Qopmbl, ux auamerp ©6-10 MM, HpHU CO3PEBaHUH NPUOOPETAIOT TEMHO-
KOpUYHEBYIO OKpacky [1, c.18-21].

PasButne KOpHEBOW CHUCTEMBI HAYMHAETCS OJHOBPEMEHHO C Pa3BUTHEM HAA3E€MHOMN
yacTtd. JKu3HeHHbIN UK JenecTkoB anurcs 40 nuei [2, ¢.83-87].

Uccnenosana Leucaena leucocephala (Lam.) de Wit., ee 3HaueHHE B TPOAOBOJIBCTBHH U
CEIbCKOM XO3dAKCTBEe. PacTeHHe HCNONb3yeTcs sl Pa3Ju4HbIX LEJNeH: Kak APEeBECHHA,
TOILIMBO, KOPM W OpraHuyeckue ynoOpeHus. B Tpommueckmx paioHax ero CaxxaroT Kak
TeHeQOpMHpYIOLIIee epeBO s Kode, Kakao U APYIHX KYJbTYpP; MOXKET HCIOIb30BATHCS IS
yIYUIICHNs] TUIOJOPOAUSI TMOYBbI, OOpbOBI C ONyCTHIHMBAHWEM, C SpO3HMeH, B ILENIX
JIECOBOCCTAHOBJICHHUS, a TAKXKe JUJIs1 OOOTraIeHHsl MOYBbI a30TOM M BOCCTAHOBIIEHHS Jieca [3,
c.8].

Monozasie moberu, MOJIOABIE JUCThSI K CEMEHA MOJKHO UCTIOIh30BATh B KAYECTBE OBOILEH
B NUTaHWU dyesnoBeka. Ha @DUIMNNMHCKHUX OCTPOBaX €ro roToBST KakK OBOII, a CEMEHa
UCTIONB3YIOT BMecTo Kobe. Leucaena leucocephala obnamaer BBICOKOW ONBUIAIOLIEH
CHOCOOHOCTBIO, YTO TMO3BOJIIET HCIIOJIb30BaTh €€ B IMYENIOBOACTBE. B JKMBOTHOBOACTBE
pacTeHHe MOXKHO HCIIOJIb30BaTh KaK albTEPHATUBHBIA HCTOYHHK O€NKa TMPH KOPMIICHHH
KPYITHOTO poraroro ckota. [Iuinesast IEeHHOCTb paBHa JIFOLIEPHE U MTPEBOCXOAUT ee. JlpeBecuHa
TBEpAs U TsDKENasl, MPUTroHA I UCIIOJIb30BAHMS B KAY€CTBE TOTUINBA MITH APEBECHOTO YIJIS,
IUTS U3TOTOBJICHUST HEOOBIION Mebenu 1 OyMaKHOM Macchl. VICTIONb3yeTCst [JIsl MPOM3BOCTBRA
JeTKUX KOHCTpYKuwmid, kopobok u JICII.

3a mocneaHne robl UMEIOTCS CBEIEHHs O pasButuu Leucaena leucocephala (Lam.) de
Wit. B ycnosusix Amniepona. MccnenoBaHbl OMO3KOIOTHYEeCKHEe OCOOCHHOCTH, TeHEPATHBHOE
pasMHOXKeHHUe, (eHosorust U Mopdonorus, 0COOEHHOCTH LUKJIA Pa3BUTHA JAHHOTO BHIA B
CyXOM CyOTpOIU4ecKOM KinMaTe AmepoHa [4, ¢.18-24].

MaTepuaJj 1 MeTOAbI HCCJIEAOBAHUS

Cemena Leucaena leucocephala (Lam.) de Wit. Obun monmy4eHsl myTeM OOMeHa U3
LenTpansaoro 6oranndeckoro cana «Centro di Ateneo Orto Botanica» Puo-ne->Kaneiipo
(bpasunmst). Leucaena leucocephala (Lam.) de Wit. Ha AmnmepoHe HHTPOAYLHPOBAaHA
BnepBble. HabOmromeHust 3a pacTeHMEM NPOBOIWINCH KaXKIble AecATb AHeH. BrepBbie Ha
HAYYHOH OCHOBE B YCJOBUSX ATIIEPOHa M3Y4YeHbI OMO3KOJOTHYECKHE OCOOEHHOCTH BHIA
Leucaena leucocephala (Lam.) de Wit.: pa3MHOxeHHE, MOP(OJOTHYECKOE ONMHCAHUE €ro
no0eroB, KOPHEBOHM CUCTEMBI, XO3HCTBEHHASI IPOTYKTHBHOCTb.

Cemena Leucaena leucocephala (Lam.) de Wit. BeiceMBaNu B KyJbTYPaJbHBIA PacTBOp
HA CIIELHUAJIbHO MOATOTOBJIEHHBIN CyOCTpaT Kak B OTKPBITHIX, TAK U B 3aKPBITBIX YCIOBHSX.
Cemena BrniepBbie Obutn mocaskeHbl 15.05.2020 r., ux BbiceBasn Ha ryouHy 1,5-2,0 cMm. B
CyOCTpaT, MPUrOTOBJICHHBIN B BUIe CMeCH MOYBbI, Tiecka 1 Topda (1:1:1), [2, ¢.83-87].

deHomornueckue HaOMIOAEHHWS 3a pAcTeHHEM MpoBOAWIHMCH 1o Mertomuke WM.H.
Beiinemana [5, ¢.127]. Mopdonorusi cesHIeB n3y4aiach ¢ HCIONb30BaHHEM MeToaoB H.M.
Haitnexo [6, ¢.153]. Jnsa ompeneneHus] rogOBOrO MPUPOCTA BHICOTHI 1€PEBLEB NMPUMEHEHDI
CHenHabHbIe METOAHNKH AeHaposoruu [7, ¢.100]. M3yuerne Mopdoiaorun KOpHEBOH CHCTEMBI
CESTHIIEB U CAXKEHIIEB MPOBOIUJIOCH MO OOIENMPUHATHIM MeToauKam [8, ¢.152].
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Cenekums 1 [eKOpaTUBHOCTb pacTeHWi onpegensnacb Ha OCHOBE [eKOpPaTUBHOIO
pacTeHWeBOACTBA. Bua MMeeT LWMPOKYH 3KOMOTMYECKYK aMnauTyay npouspactaHus B
pasfINYHbIX YCMOBUAX, YTO [AET BO3MOXHOCTb LIMPOKOrO WCMNO/Mb30BaHNA pPacTEHUA B
[leKopaTuBHOM cafoBofcTee [7, c. 432].

Pe3ynbTarthbl uccnefoBaHmnA

CemeHa Leucaena leucocephala (Lam.) de Wit. BbiceBanM B TFPYHT AN MOJSyYeHUA
NMPOPOCTKOB B pasHble MecsAubl roga. lMepBble pOCTKWM Habnwganucb 4epe3 7-8 [AHel, a
maccoBble - yepe3 10-13 gHeil. Korga cemeHa pacTeHus NpopacTalT, BepXHAS YaCTb CEMAL0NN
0CTaeTCs BHYTPU CeEMeHW, KOTOpPOe MCMo/b3yeT CeMs B KauecTBe NMUTaTe/IbHOro BellecTsa 414
(hopMMpoBaHMA POCTKA, pa3BUBAIOLLEroCa M3 3apojblia. JINCTba MMeroT oTbeck (puc.l).

dopma NNCTbeB OBasbHasA, Kpail Tymnown, OCHOBaHWe cepALuesBugHoe. Monogble NMCTbA
VMeIOT CBeT/I0-3e/IeHbl LBET, CO BpPeMEeHeM TeMHelT. PaccmarpmBas NPOPOCTOK, MOXEM
OTMETUTb, YTO TMMOKOTWUNbL 6enoro userta, UMeeT ganHy 1,9-2,0 cm, anuMKOTUAb - A0 1,5 cm
(tabn. 1).

Tabnuua 1 XapakTepHble 0CO6eHHOCTU NpopocTKoB Leucaena leucocephala (Lam.) de
Wit

Cemagonu nucTbA OnvHa, MM
Bbixo Mpopomkn-
Bup pacteHns A AOnnHa dopma poa ['vno-
cemsgonen Liset TENbHOCTb XWU3HU SMUKOTUNb
LWMPUHAE, MM pacTeHus o KOTW/b
JINCTbEB M3 NOYBbI cemagonen
Leucaena 23.05 10,0-15,0  cBeTno- OBa/bHbIiA 40£3 15,0-17,0 8,0-10,0
leucocephala 3eN1eHbIN

Y Leucaena leucocephala (Lam.) de Wit. poCT 3nMKOTWa/NbHOR YacTu NPOPOCTKA BBEPX
aKTMBMPYeTCA Ha4vasioM pa3BMTUA BTOPOr0 HAcTOAWEro /MCTa, MPUYEM HACTOALWMIA NuCT
0b6pasyeTcsa nocnefoBaTenibHO yYepes 4-7 AHeil. Habnwoaas 3a pa3BUTMEM HACTOSLMX TNCTLEB,
MOXXEM OTMETUTb, YTO UX Kpas CTAaHOBATCHA PECHUTYATbIMMU.

PucyHok 1 CesaHubl Leucaena leucocephala B ycnoBmsx OTKpPbITOrO U 3aKpbITOr0 rpyHTa

B OTKPbITOM rpyHTE MHTEHCMBHbIA POCT B BbICOTY B MepBbli Nepuog Npojo/ikaeTcs co
BTOPOI AeKafbl Mas L0 KOHLa UKOHSA, BO BTOPON - C CepeAuHbl aBrycra 4o nepBoi Uan BTOpPOW
fekafbl OKTA6pA. B 3aBUCMMOCTM OT K/IMMaTMYecKuMX (DakTOpOB BereTauMOHHbIA MNepuop
npogosKancsa ot 222 + 3 gHel fo 255 + 3 gHel.
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PucyHok 2. Mepecagka Leucaena leucocephala (Lam.) de Wit. B OTKPbITbIA FPYHT

B ycnoBmsax 3akpbITOro rpyHta no coctosHuio Ha 08.02.2020 r. BbicoTa paccagpbl
Leucaena leucocephala coctaBuna 80+5 cwm, AvMHA raBHOrO KOpHA - 25 cM, AvameTtp
KOPHEBOWN LLUENKN - 4 CM, A/IMHa OOKOBbIX KOpHeir - 12-14 cM. CemeHa, MOcesiHHble B
KOMHATHbIX YC/I0BMSIX, XOPOLLO pa3suBatoTcs npu Temnepatype 20-25°C. B 0boumx crydasx
pacTeHWe a0 M/I0THble POCTKU. BexoxkecTb 80-83%. MoCKoNbKYy B YC/IOBUAX 3aKPbITOrO
rpyHTa paccafa 6bICTPO PoCc/a, PacTeHNS NEPEHEC/IN B OTKPbITbLIA FPYHT (puc. 2).

BbicoTa ogHONMeTHUX 0co6eit Leucaena leucocephala B OTKPLITOM rpyHTe KOsebs1eTcs B
npegenax 80-88 cm, Ha BTopoi rofg - 120-137 cm, Ha TpeTwuii rog - 180-195 cM, Ha YeTBepTbIl
rog- 230-250 cm [6, ¢.100]. Meprog MHTEHCMBHOIO pocTa Konebnetes B npeaenax 70-80 AHeiA.
[vHaMn4Hoe pasBUTUE HAA3EMHOM YacTu - OAUH U3 INaBHbIX MoKasaTesield XM3HU PacTeHWS.
PacTeHve Tersio- 1 CBETO/OUBOe, ero BbicoTa B 5-6 /et gocturaeT 3,5-4,0 M, AnameTp cTBoMa
- 14 cm, g/ivHa 60KoBbIX BeTBer - 90-110 cm.

B xopge uccnefoBaHWin yCTaHOB/IEHO, UTO POCT PacTeHUs1 B OTKPLITOM FPyHTe Ae/UTCA
Ha AiBa nepvofa. VIHTEHCMBHBI POCT M3yYaeMbIX CeHLEB Habroaascs B Mae-1ioHe 1 aBrycre-
OKTA6pe. POCT B MOMELUEHUN W B OTKPbITbIX YCNOBUSAX 1-4-NETHUX PacTeHWin MMeeT
CYLLECTBEHHbIE Pa3/INuMsA: POCT U pasBUTME PacTeEHUIA B OTKPbITbIX YCMOBUSAX XYXXe M0
CpaBHEHWIO C YC/IOBUSIMX B MOMELLEHUN; B YCMOBUAX OTKPLITOrO rpyHTa BbicOTa Leucaena
leucocephala Ha 02.08.2018 r. coctaBwuna 23+6 cM, J/IMHA NTaBHOr0 KOpHA - 11 cm, AvameTp
KOPHEBOro 3eBa - 6 MM, A/IMHa 60KOBbIX KOpHeN - 6-8 cM. 2020 r. (puc.3).

MnogoHocuT ¢ 3-4-neTHero Bo3pacTa. bonee MHTEHCMBHOE Pa3BUTME KOPHEBOW CUCTEMbI
Leucaena leucocephala sIBNSieTCA 0CO6EHHOCTBIO Pa3BUTUA [/1 PaCTEHUI, MPOM3PACTAOLLINX
Ha CyXMX KaMeHWUCTbIX COMIHeYHbIX CKMOHaX. Ecnn Hag3eMHas YacTb Leucaena leucocephala
(Lam.) de Wit. yHU4TOXKeHa MOPO30M, Ha BTOPOW oA, U3 ee KOPHS 06pasyeTcsa HoBasA. PacTeHue
He normbaeT faxe BO BPeMS JIECHbIX MOXapoB, YLe/eBLUME KOPHM OTPacTaroT BHOBb. Ilocsie
06pe3KM OH CrocobeH K 6bICTPOMY BOCCTaHOB/IEHMIO. Leucaena leucocephala (Lam.) de Wit.
BCTYNaeT B CUMOMOTUYECKME B3aIMOOTHOLLIEHUS C MOYBEHHbIMM 6aKTepusiMn poga Rhizobium,
(PMKCUPYHOLLMMM aTMOCePHBIN a30T. KOpeHb MMeeT AOCTATOUHYHO [/IMHY, YTO MO Mepe ero
MPOABWKEHMA B TOYBE CMOCOOGCTBYET Y/YULLEHUIO €e COCTOSHUS, BK/OYasi aspaupio,
HacbllLeHNe Bflarol C  OfHOBPEMEHHbIM  YMeHbLUEHVEM TOBEPXHOCTHOrO CTOKa W
NpeLoTBPaLLEHMEM BbIX0Aa COMEHbIX FPYHTOBbLIX BOA Ha NOBEPXHOCTL. ONTUMa/IbHbIE YC0BUA
[0/ pa3BUTUS - COJIHEYHOE MECTO C W3BECTKOBOW MecyaHol no4vsoi ¢ pH 8. [aHHbIn BUg
CUMTaOT  arpeccUBHbIM  KOJIOHM3ATOPOM  3a06pOLLEHHbIX  BO34e/bIBaeMbIX  MOSIen  Win
BbIPY6/1EHHBIX J1ECOB.
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PucyHok 3. KopHeBas cuctema

B HacTosLLee Bpems BbicoTa Leucaena leucocephala (Lam.) de Wit. coctaBnsieT 3,5-4 M.
3T0 KpacmBoe BeHHO3e/IeHOE IeKOPaTUBHOE PacTeHre 30HTUYHOM (hopMbl C 6e/bIMA LiBETKAMMN
(pc.  4). Leucaena leucocephala, pacTyLlee KOHTYPHbIMM Mos0caMy,  MOMOraeT
KOHTPO/IMPOBATbL 3P03MK0 Ha KPYTbIX CKIOHAaX. 3TOT CMocob Mocafiok npesoTBpalLiaeT
NnoBpeXaeHne BETPOM, a JIMCTbSl [EPEBLEB MCMOMb3YKOTCA B KayecTBe YA06peHus.
3abpoLLeHHble, paHee BO3fe/bIBaeMble MOMA WM BbIPyOsieHHbIE JIeCHble MPOCEKN MOXKHO
ObICTPO 03e/1eHUTb C MOMOLLH0 3TOr0 BUaa. PacTteHue faet cemeHa Ao 20 feT. B mgeasibHbIX
YCMOBUSIX LBETET KPYI/ibIA rof, a nnodpl cospeBatoT uvepes 10-15 Heaenb nocre LBETEHUS,
N/I0AOHOCUTb MOXKET B MePBbIA MO Mocse NMocagKu.

PucyHoK 4. Leucaena leucocephala (Lam.) de Wit.

O6cyxaeHne

M3yyeHHbIn Hamu BUg Leucaena leucocephala npoxoauT Bce (pasbl CBOEro pasBuUTHS B
TeyeHWe BereTaupoHHOro nepuoga B YCnoBusiX AMLIEpoHa U MMeeT 60/bLLME MEPCreKTVBbI
01 MPUMEHEHV B O3e/IEHUTENbHBLIX paboTax. [na pelleHnss 3a4ad  BOCCTaHOB/IEHUS
HapyLleHHbIX 3KOCUCTEM  BecbMa  3(PEKTMBHO  UCMO/b30BaHME  ObICTPOPACTYLLEro
BEUHO03e/1eHOro BunaalLeucaena leucocephala (Lam.) de Wit. Oco6eHHOCTLHO 6bICTPOPACTYLLMIX
[IepPeBbEB SABMNSETCA TO, UTO UX MOXKHO BblpallyBaTb Ha HeGOMbLUMX MJIoWaasx, MCrosb3ys
He3HauuTe/lbHOe KO/IMYECTBO CaxkeHUEB. [locagkv MMMO3bl  6esiorosioBo  perynvpyor
YPOBEHb IPYHTOBbIX BOZ, 06/187at0T CMOCOBHOCTBLIO K CAMOBOCCTAHOB/IEHMIO, UMEIOT BbICOKYHO
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YPOKAaHHOCTB, YTO BEAET K OBICTPOMY BOCCTAHOBJICHUIO PACTUTENIBHOTO IMOKPOBA HA 3€MIISX
C HAPYILIEHHON 3KOCUCTEMOM.

OueHp BaXXHBIM BOIIPOCOM SIBIISIETCS BOCCTAHOBJICHHE PACTUTEIBHOrO IOKPOBA,
MOBBIIIEHNE €ro KauecTBa W TNPOAYKTHMBHOCTH MPU HCIONB30BAHUH OBICTPOPACTYIIETO
BeuHO3eseHoro Buna Leucaena leucocephala (Lam.) de Wit, a Takxe yBelIUYeHHE TUIOIIAIN
npouspacTaHuss B MacmTabax CTpaHbl BCIICACTBHE O3CJIEHEHHs Ha JOIMOJHUTEIbHBIX
3eMeNbHBIX TUIomansx. Mccnenosanus Bupa Leucaena leucocephala (Lam.) De Wit —
JaCTUYHOE YOOBJIETBOPEHUE CIIPOCA HACENEHHUs] HAa MEJKYI0 JIECHYIO NMPOAYKIHIO 33 CYET
BBIPAIIUBAHUA KOPOTKOCMEHHBIX, OBICTPOPACTYLIMX [EPEBbEB, PACIIUPEHHUS 3aIUTHBIX
JIECOHACAXKIEHHH, COXPaHEHHsI TUIOLIA/IeH CeTbCKOXO3SCTBEHHBIX YIOANM, TPEAOTBPALICHHS
5PO3UM TOYBBI, OXPaHBl BOJAHBIX HCTOYHHKOB, O3€JECHEHHUs, a TaKXke CO3/IaHus
JOTOJHUTENBHBIX pabOdYuX MECT M OTKPBITUS HIMPOKHX BO3MOJKHOCTEH AJIST KYJIBTYPHOTO
OTABIXA HACEIICHHUS.

3akarouenne
Omnpenenensl unTpOayKIMs Buna Leucaena leucocephala (Lam.) de Wit. B ycnoBusix
AmepoHa, OMO3KOJIOrUECKHE 0COOEHHOCTH, TeHEPaTUBHOE Pa3MHOXKEHHUE,

NEePCIEKTHBHOCTh BH/IA, BO3MOXKHOCTH HCIIOJIb30BaHMS B O3eJieHeHnH. M3ydenbl mopdonorus
MPOPOCTKOB, 3aKOHOMEPHOCTH CE€30HHOIO pUTMa U pocTa 1-4-J€THUX pacTeHUM, 3Tallbl
pa3BUTHA B 3aBUCHMOCTH OT KJIMMATHYECKUX (PAKTOPOB, LBETEHHUS W IUIOJOHOIIEHHS.
Leucaena leucocephala (Lam.) de Wit. u3yuanu BnepBble, B IEPHUOJ] BEr€TALUH U3yYaH POCT
HA/I3€MHBIX U TOI3€MHBIX OPraHOB, CE30HHBII PUTM POCTA, EPUO]] BETETALINH, TUIOOBYIO H
CEMEHHYIO MPOAYKTUBHOCTb.

Leucaena leucocephala (Lam.) de Wit — BaXXHbII BUJ Kak ¢ 5KOHOMHYECKOH, TaK H C
TOYKH 3PEHHsT OXPaHbl OKPYKArOIIeH Cpeabl B COBPEMEHHOE BpPEMs, KOIZla HMEFOTCS
rio0anbHble MPOOJIEMBI, TAKUE KAaK OMYCTBIHUBAHHE, HPO3US U JIECHBIC MOXKAphl. Y YUTHIBAS
OonbIIOE KOJMUYECTBO OMOMACCHI, MOJy4aeMOW M3 PACTEHHUsS, U POJIb PACTEHHs] B OXpaHe
OKpY>KaroIel cpenbl, pPEKOMEHAYETCs €ro IPUMEHEeHNE B (PepMEPCKUX XO3HCTBAX.
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Anjarna

By makama ActaHa KaIaChIHBIH MaHBIHAAFBI ECiT 63¢HI MCH TaabIKeN KOTiHIH aabro()I0packiHa 3ePTTCY
JKyprisimreH. Makanana GamapIipIapAbH TYpiacpi MCH OHOMACCACHL, COHAANH-AK OCHI CY OOBCKTLICPIHE OPTYPIIi
(axTopmapasH ocepi TammaHAapl. COHBIMCH KaTap Cy CANMACHIHBIH MAPaMCTPICPIHACTT aHBIPMAINBLIBIKTAPIBI
aHbIKTal oThIpHI, Ecin e3¢Hi MeH TanapIken KeIHiH SKOKYHEICPiHiH »karaaiibl Oarananasl. ECLTIiH sKOFaprsl
OemiriHAC CYIBIH JKAKCHI camackiH kepcereTiH PH (7.0-7.5) sxone otreriHiH (8-10 Mr/m) oHralmbl MoHACPI
TIpKENreH. Anmaiaa, 83¢HHIH OPTANIBIK >KOHE TOMCHT1 O6IIKTepiHAC HUTPATTap MEH (hoc(haTTapablH >KOFAPBLIAY bI
OaiKamamel, OYJ1 AHTPOTMOTCHAIK JaCTaHy AbI KepceTeai. TaaapIke KeTiHAC OTTCTiHIH TOMCH ACHICHI (2-3 MI/T),
SKOFaphI JAHIaHY JKoHE OMOSPTYPILTIKTIH TOMEHITT OalKaIAbI, OYII €Ney Il IKOJOTHSIBIK )KYKTEMEHI KOPCETE .
Hotmxenaep ochl Cy 0OBCKTUICPIHACTI CYABIH CAMACHIH YKAKCAPTY MIAPATAPBIHBIH KAKCTTIIrH Kepcereai. Ecin
e3cHI MeH Tanmplkesn KediHIH anxbro(uiopacklH 3€pPTTEY SPTYPJi aWMakTapIarsl OamabIpIapAbIH  TYPIiK
KYpPaMbIHJAFbl AWBIPMANIBLIBIKTAPABI aHBIKTaAbl. Ecinm e3eHiHiH Tas3 skepiepiaae Chlorella vulgaris xoHe
Scenedesmus spp CHAKTHI JKacblUl OanasIpiaap OackM, TEpeH aiiMakrapaa Navicula spp CHSKTBI AHATOMIBI KIHE
Cyclotella spp. Typnep ke3meceldi. AHTPONOTEHMOIK aiMakTa ImaHoOakrepwsimap (Microcystis aeruginosa)
TaOBIIBI, Oy KOPEKTIK 3aTTAPIbIH KOFAaphI JCHICHIH KOPCETEI.

Tangeiken KemiHAC >KACHLT OanApIpiap OKaranayga, auaroMmap Ttas3 anmakra OaceiM. Kemaix
PEKpEAnILIBIK AHMAaFbl MCH OPTANIBIFBIH/A HTHAHOOAKTEPHIAP TAOBLIABL, Oy AHTPOIIOTCHIIK SCEPIi *KOHE CYIbIH
TYJACHYIH KOPCETE .

Kinr ce3nep: Oanmeipnap, amerodhaopa, OHOATyaHTYPILTK, 3KOKYHE, SBTPO(PHKALIHS.

N3YUEHUE AJITO®JIOPHI PEKH ECHNJIb U O3EPA TAJIIBIKOJIb
Jyxen6aesa A.JI.1°, P3axan JK.A.!
PHAO «Eepasuiickuii nayuonansuuiii ynusepcumem umenu JLH. I'ymuneea,
Acmana, Kazaxcman
*Aemop ons koppecnondenyuu: asiya_b@mail.ru

AHHOTAHSA

JTa CTaThs MOCBANICHA HM3yUCHHIO ambroduopsl peku Ecmiap u o3epa Tanmslkoib B OKPECTHOCTSIX T.
Acransl. B craThe nmpoaHaIm3upoBaHBI BUABI M OHOMAcca BOJAOPOCICH, a TAKKE BIMSIHHUE PA3IMIHBIX (DAKTOPOB
HA 3TH BOJOEMBI. Tarke OICHMBAJIOCH COCTOSHHE 3KOCHCTEM peku Ecrmub m 03epa TammbIkoms ¢ BBIBICHHEM
pa3muui B MapaMeTpax KadecTsa BoAbl B BepxHeM TeueHHHM Ecnint 3aHKCHpOBaHBI ONTHMANBHBIC 3HAYCHH
pH (7.0-7.5) u xucnopoma (8—10 mr/m), 4T0 YKa3BIBaCT HA XOPOMICE COCTOAHUC BOIBL. OTHAKO B CPCIHEM H
HIKHCM TCUCHUH PESKH HAOIFOTACTCA OBHIIICHHOS COACPKAHUE HUTPATOB H (hoC(PaToB, UTO CBHIACTCIBCTBYET 00
AHTPOTIOTCHHOM 3arps3HeHUH. B 03epe Tanasikomb HAOMOAANC HU3KHI YPOBCHD KACIOPOaa (2—3 MI/IT), BRICOKAA
MYTHOCTb H HH3KOE OMOPa3HOOOpa3ue, YT0 YKA3hIBACT HA 3HAYHUTCIHHYIO HKOJOTHICCKYI0 HATPy3Ky. Pe3ynbrars
HCCIICAOBAHMS TIOTUCPKUBAIOT HEOOXOAMMOCTH MEP IO YIIYYIICHHIO KA4eCTBA BOBI B 3THX BOJoeMax. M3yueHue
anro¢umops! pexu Ecump 1 03epa Tanasikobs BELIBUIIO PA3IHYMS B BHIAX BOJOPOCICH B pasHbIX permoHax. Ha
MEJIKOBOIbE Pekn Ecuims mpeo0nanaroT 3eIeHbe BOXOPOCH, Takue Kak Chlorella vulgaris u Scenedesmus spp., a
B Oonee IIIyOOKHX PETHOHAX BCTPEHUAOTCS JHATOMOBBIC BOJOPOCTH, Takue Kak Navicula spp. n Cyclotella spp.
uanobaxrepun (Microcystis aeruginosa) Oblmm OOHAPY)KCHBI B AHTPONIOTCHHOW 30HE, YTO YKA3bIBacT HA
BBICOKHMH YPOBEHb IMUTATCIHHbIX BEIIECTB.
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B o3epe TanopIkoms 3e7c¢HBIC BOAOPOCITH MPEOOIAJAOT HA MOOEPEKBE, 4 TUATOMOBBIC BOAOPOCITH — HA
MenkoBoabe. [luanoOakTepuu ObUTH OOHAPY)KCHBI B PCKPCANMOHHON 30HE M LCHTPE 03ePa, UTO YKA3HIBACT HA
AHTPOIIOTCHHOC BOSZ[efICTBHe U IBCTCHHUC BOAPBI.

Kirouerbie ¢jioBa: Boaopociy, anrodaopa, OnopasHOOOpas3He, IKOCHCTEMA, IBTPO(HKAIIHA.

STUDYING THE ALGOFLORA OF THE ISHIM RIVER AND LAKE TALDYKOL
Dukenbayeva A.D!", Rzakhan Zh.A.!
I.N. Gumilev Eurasian National University NPLC, Astana, Kazakhstan
*‘Corresponding author: asiva_b@mail ru

Abstract

This article focuses on examining the algoflora of the Yesil River and Lake Taldykol in the vicinity of
Astana. The article analyzes the species and biomass of algae, as well as the influence of various factors on these
reservoirs. The state of the ecosystems of the Yesil River and Lake Taldykol was also assessed, revealing
differences in water quality parameters. Optimal PH values (7.0-7.5) and oxygen (8-10 mg/l) were recorded in the
upper part of the Ischium, which indicate a good condition of the water. However, in the Central and lower parts
of the river there is an increased content of nitrates and phosphates, which indicates anthropogenic pollution. Low
oxygen levels (2-3 mg/1), high turbidity and low biodiversity were observed in Lake Taldykol, which indicates a
significant environmental burden. The results indicate the need for measures to improve the water quality in these
reservoirs. The study of the algoflora of the Ishim River and Lake Taldykol revealed differences in the species
composition of algae in different regions. The shallow waters of the Ishim River are dominated by green algae
such as Chlorella vulgaris and Scenedesmus spp, in deeper regions diatoms such as Navicula spp, and Cyclotella
spp. there are species. Cyanobacteria (Microcystis aeruginosa) were found in the anthropogenic zone, indicating
a high level of nutrients.

In Lake Taldykol, green algae predominate on the coast, diatoms-in shallow water. Cvanobacteria were
found in the recreational arca and the center of the lake, indicating anthropogenic impact and blooming of the
water.

Keywords: algae, ecosystem, algoflora, biodiversity, eutrophication.

Kipicne

Anpropnopa Oyn e3eH OonceiH, kenm OoncelH, Oenruni Oip Cy oOprachlHA TOH
OannbIpiIapabIH KUBIHTBIFEL. Byl TepMuH QOTOCHHTE3 *KOHE KOPEKTIK 3aTTapIbIH aifHAJIBIMBI
CHSIKTBI OMOXMMISUTBIK, TIPOLIECCOPIIAPFa KaThICY apKbUIbI CY aiiIbIHAAPBIHBIH KOKYHenepiHe
IISNIYINI PO aTKApaThIH OaIbIpIapaAbIH OpTYPIl TypiaepiH Oipiktipeni [1].

BannbipiaapabiH SKUBIHTBIFBL OOJBIT TaOBLUIATBHIH AJBroduiopa TYINBI JKOHE TEHI3 CY
KOMMaJIapbIHbIH SKOXKYHenepiHiH axplpamac Oexiri Oonein TabbuIagel. bynm opranusmaep
¢doToCHHTE3 TpoUECIiHAe INEMYINi Pesl aTKapaabl, OTTErlH LIBIFAPabl JKOHE KONTEereH Cy
TYpJEpl YUIH KOPEKTIK Ti30eKTepAiH Heri3i OoJbin Tadbutaabl. AJTbrodIopaHblH Karqaibl Cy
OOBEeKTIIepiHIH TeHCAYIbIFbIHA, OHMOSPTYPJILTIKKE KOHE CYIbIH camachlHa TIKeNeh acep ereal
[2]. Conrpl OHXBUIABIKTApAA OalnbIpiapAbIH KypaMbl MEH MeJNLIEpiHAe aNlTapibIKTai
e3repicrep Oonabl, Oy TaOUFU JKOHE AHTPOIOTeHAIK (aKTOPIAPIbIH dcepiHe OalIaHbICTHI
CynplH acTaHybl, KJIMMATTBIH €3repyl, KapKbIHIBI aybl IIaPyallbUIbIFbl KoHE ypOaHU3auus
— Oyt GapJIbIK mpoIiecTep Cy alIbIHAAPBIHBIH SKOXKYHeciHe acep eteni [3].

Byrinri Tanna anbrodiopaHbIH KyHi CyIbIH TEMIEPATypachl, KOPEKTIK 3aTTap, JacTaHy
TOpEeXkKeCl KoHEe WHBA3MSUIBIK TYPJEPIIH Tapaiybl CHSKTHI KenTereH (hakTopiapablH e3apa
OpeKeTTeCyiHIH HoTWXKecl OoNbIm TaObuIanbl. by esrepicrep KbICKa Mep3iMIAl JKOHE Y3aK
Mep3imal Gomyel MyMKiH, KeOiHece sKOXyHenepnaiH Tteme-teHairin Oy3aael [4]. Herisri
KayinrepaiH O0ipi — 3BTpoduKanus a3oT neH GocHOpabIH aPTHIK TYCYIHEH TybIHAAFaH MPOLECT,
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Oy1 GanapIpIapAblH Te3 6CyiHe SKeJNieal, CYAbIH CalachlH HalapaTaabl KoHe Cy (ayHachbiHA
Kayin TeHmipeni [S].

3epTreyniH MakcaThl ACTaHa Kajacbl MEH OHBIH aifHaJaChIHOAFbI Cy SKOXKYHeNepiHiH
anbro(IOpachIHbIH Ka3ipri Jkai — KyHiHe TyreHaey >Kypridy Oousbin Tadbutaabl.

Ochbl MakcaTThl OpBIHAAY, TAJIAAy YIIIH TOMEHAeriael MiHAeTTep KOWbUIIbL Ecii e3eHi
MeH Tanabiken kesiHiH anbroaopachiH aHblkTay. banasipaapaslH TYpaepiH aHbIKTaIl, TI31MIH
xKacay.

3epTTey MaTepuanaapbl MeH JgicTepi

3epTTey HbBICAHBI peTiHIEe ACTaHa Kajachl JKOHE OHBIH MAaHBIHAA OpHAJACKaH Cy
albIHOApbIHAAFEl OAIbIpIap KapacTelpbulabl. Yritepal skuHay 2024 KbUIablH KOKTEM-Ka3
ke3eHiHae Ecin e3eHl MeH Tanablkes KeiHiH 9pTypJll y4acKeIepiHae Ky prisiial.

Kunanran yarinep 1:1:1 karbiHacbIHIA OEKITETIH PITIHAINE CAKTAIbI, SIFHU TIINLIEPUH:
CHHPT : TazapThUIFaH cy. banaeipnapasiH Typaepi MBC-10 OMHOKYISIPIBIK MUKPOCKOIIBIMEH
xoHe Ampramu BMO — 8 apkbuibl aHBIKTanAbl. bBeTTiK, KbICBIMIBI JKOHE KOJIeHEH
npenapaTrapabl AalblHAAY apKbUIbl aHATOMUSUIBIK Tajifay OKyprisiniai. bammeipmapabiy
TYPJIEPiH aHBIKTAay Ke3iHIE AaHBIKTAybIITap KoJmaHbUinbl. Ilpemaparrap malblHoanraHga
apHaiibl MUKPOCKOMMSIJIBIK SAICTEP KOJNAAHBULABL, OyJ1 OaiibIpiapablH KYPBUIBIMBIH *KOFaPhI
TN KITeH 3epTTeyre MyMKIHIIK Oepi.

[TnaskTOHABI OaNABIpIAPABI XKUHAY YIIIH TUIAHKTOHBIK TOP Naliaananbliagsl. O THIFbI3
MaTallaH *KacaJlFaH KOHYC Tapi3al TopaaH Typaabl. TopabiH ToMeHTi OeiriHae pe3eHKe TYTIK
NeH KBICKBIIIBI 0ap MeTaul HeMece LIbIHBI LIYHKBIP OekiTinreH. TOpAbIH >KOFaprbl Oediri
MeTaJjul cakuHara OaliJJaHFaH TacCHaHbIH KOMeriMeH HbIFraiiteuianbl. Topra Oepik apkaH
OekitinreH. [ImaHKTOHNBI ayjay karajaH HeMece KalbIKTaH JKy3ere achlpbuianel. JKaramaH
OamnnbIp )KUHAY Ke31H/E TOP CYFa JaKThIPbLUIAAbI XKoHE Ol pHeIle JTaKThIPyIaH KeliH el CyIaH
aJbIHABI, TUIAHKTOH ChIHAMACHI LIBIHBI BIABICKA KyibUTanbl. KaiblkTaH ycTanraH Ke3ge, Top
KaWbIKTBIH apThIHA 01pa3 yakbIT AYPBIC TEPEHIIKKE TYCIpiJieal, COmaH KeiiH CyIbl TOJBIFBIMEH
CY3y YILIIH TirlHeH kerepineni [6, 7].

Bapneik Oangplpiap SKMHaFaHHaH KeHiH MIHZETTI Typae MapKalaHybl THIC.
DTuKeTKanapaa YJIriHiH )KUHaFaH KYHI MEH OPBIHBI, COHAAH-aK Cy aiIbIHbIHBIH CHITATTAMAChI
(Taza, nmacranraH jkoHe T.0.) kepcerineni. bangeipnap OaHkinepae Tipi Kyhae cakraiy YIOiH
JKETKUTIKTI MejImepae cy 0oiysl Kaxer, Oipak OanabipapabH caHbl a3 O0ybl THiC, ce0ebi Oy
OJIApIBIH JKAKChl CaKTaJyblHA KOMEKTecell. ¥3aK yakplT cakTtay yiuiH yuarinep 40%-mbik
(bopMaNTMHMEH KOHCEPBUIEHIIN, OHBbI OH ece cyapTanbl. POpPMaH KOCBUIFAH COH YJTLIEpIi
apayacThIpbI, OaHKIIEPl THIFBI3 KAy, KAPAHFBI XKepae cakTaiasl [7].

Banpeipnapasl 3epTTey YLIH MHKpOcKom Kaker. IIpemaparrapapl MHKPOCKOIKA
naibIHAayABIH OlpHere aici Oap: COHBIH Oipi, MUIMETKA aPKbUIbI IJIAHKTOH/BI AaHBIKTAMAJIBIK
olfHEeKKe Kol py. MUKpPOCKOIIIEH JKYMBIC iCTereH 1€ aJIABIMEH YJITTHI JKaJIbl Kapay YIIiH Kili
YIFAUTYbI KOJZAHAbI, aj OajapIpiaplblH KYPBUIBIMBIH TOJIBIFBIPAK 3€PTTEY YINIH YJKEH
WIFARTyABl Taiinananansl. bajanbipaapasl 3epTrey Ke3iHAe MaHbI3AbI OONIIEKTepl ecKepir,
OJIAPIIbI CypEeTKE TYCIPY YChIHBLIAIBI, OYJT 3epEKTIK MeH OaKblIayabl JaMbITaIbl 9p1 Ooammakra
aHbIKTay Ke3iHae kemekreceal. COHbIMEH KaTtap, MHKpPO(oOTOrpadusHbl KOJNAHY apKbLIbI
YATLIepAl KyKaTTayra OONabl.

Yorinepni jKuHAy TepEHIIKTEpI:

- Oerki kabat (0-0,5 m)

- opranrsl kadat (0,5-1,5 m)

— Tanpay yiiH cy nmapaMmerpiepi KapacTbIpbUIIbL:
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— PH, temnepartypa, epireH oTTeri, CyablH MOJAIPIITi, HUTpATTap MeH ¢ocdarrapabiH

KOHLIEHTPALHSICHI.
3epTTey HITHIKEIEPI JKIHE 0JIAPABI TANAAY

Ecin e3eni men Tannpiken keiHaeri OanabipiaapablH CAHBI MEH THIFBI3IBIFBIH Oarajay:

Ecin e3eni — Kazakcran actanacbl — AcTaHa apKbLIbl 6TETIH HEr3T1 e3eHaepaiH Oipi. byn
©3€¢H KaJIaHbl CYMEH KaMTaMachI3 €Ty/ie, Cyapy/ia JKoHe peKpealysiia MaHbI3 bl POl aTKapaabl
[6]. Tanabiken kel Kaia MIETIHAE OPHANACKAH KOHE KaJANbIK JIAHAIIAPTTH KAMTaMacChl3 €Te
OTBIPBITI, SKOXKYHEAe MaHbI3IbI POJT aTKapabl. by keire, acipece pekpeausiIblk OeICeHALTIK
NIeH aFbIH/IbI CYJIAPABIH aFybl acep €Tyl MyMKiH [8].

Ecin  e3eHiHiH JKOFaprbl  arbIChIHIA  Oajnbplpiap  JKacyllajapblHbIH  TOMEH
koHUeHTparusicel (500—1000 kacyrma/mun) Oabikananbl, Oyl CYAObIH camachkl MEH JIaCTaHy
JEeHreiHIH TOMEHAITIH Kepceredi. ©O3€HHIH OChbl OeiriHAeri Cy KOPEKTIK 3aTTapiblH
a3JbIFBIMEH cUTaTTana bl ECi ©3eHIHIH TOMEHT] aFbIChIHIA OaIbIPIapAbIH KOHLIEHTPALUSICHI
3000-5000 skacymra/mi-re AediH apTaabl, OJ1 MYMKIH aFbIChlHA Kapai JlacTayllbl 3aTTapablH
JKHHAJYBIH KOPCETE].

Tanpbiken kel OanabIpiIapAbIH ©T€ JKOFApbl KOHIEHTPALMSCBIMEH epeKIIeNeHel
(10000-15000 skacymia/mi). bBynm skoFapbel KepceTKIIuTep KOPEKTIK 3aTTapAblH enayip
JKIHHAJIYBbIH JKOHE CY OPTACHIHBIH HAIlApJIaybIH KOpCeTei.

Ecin e3eHiHiH xoraprbl OemiriHae OanabipiaapasiH Ounomaccacsr 5-10 mr/n Kypadiasl, Oy
cay sKO)KyHere ToH TeMeH JeHreil Oosbin Tabbuianbl. O3eHHIH ToMeHT1 Oemiriane duomacca
10-15 mr/n netiin eceni. An Tangbiken kemiuaae OanablpiapablH OMOMaccachl ©Te KOFaphl —
20-30 mr/x, Oy 3BTpOdUKALHSIFA XKOHE CYIbIH CAMaChIHBIH HAIIAPJIAybIHA OKEJIETIH KOPCETKIII
Oonbin TabbUIAaBL.

Kecre 1. Ecin e3eHiHiH skokyHeciH Oaranay

ITapameTp Ecin (;xkoraprsI Ecin (kama Ecina (temenri Oentiri,
Oeiri) OpTacHI) Tanmpikenre KyHblIy epi)

Cynmp pH acHreti 7.0-7.5 6.5-7.0 6.0-6.5

EpircH oTTeriHiH KOHICHTPAIMACH (MT/IT) 8- 10 mMr/n 6 - 8 mr/n 3-5wMr/n
Hurparrap (NOs") 0.5-15mr/m | 1.5-3.0mr/n 3.0-5.0 mr/n
®Docparrap (PO+) 0.1-03mr/n | 0.3-0.6wmr/n 0.6 - 1.0 Mr/n
Cy b OyrrTeuisirsl (NTU) 5-10 NTU 10 - 20 NTU 20 - 30 NTU

Cy IbIH TeMIICPaTypackl 8-12°C 10 - 15°C 12 - 15°C

Ecin e3eHiHiH skoxylecine Oaranay xyprizinai (kecre 1). Ocbl mapamerpnep (pH,
TEMIIEpaTypa, €pITUITeH OTTerl KaHe T.0.) cy OamabipapbliH 3epTTeyae MaHbI3 bl cedebdi omap
Cy 9KOXXYHECIHIH KaFAaiblH CUIIATTARTBIH HEr13T1 (pakTopap OOJbIN TaObLUIA b

pH neHreiii OannmblpiapAblH ©CylHE KOHE OJAPIAbIH TYPJIK KypamblHA 9cep eTenl.
Mpicansl, keidip OanabIpiaap KeIIIKbLT HEMECE CLITLI opTara OeiiMaenreH.

TemmnepaTypa MeTaOOIM3M JKbUIIAMIABIFBIH JKOHE OanabIpiapAblH KeOeriH peTTeial.
Optypii banasip Typiept Oenri Oip TeMmepaTypasiblK Anamna3onra OefdiMaeNre .

Epitinren otreri cy 3KO>KYI/I€CIHI[6F1 a3pO6TbI OpraHU3MIEP MeH 6annblpnapnbm
(I)OTOCI/IHTGSI[IK Oencenpinirine Tikeneit acep ereni. OTTeriHiH *KETICMEYLIJIN Cy CanachiH
TOMEHIETYI MYMKiH.

backa xumusnblk kepcerkimrep (HUTparrap, ¢ocdarrap) OangblpnapiablH ecyiHe
KaXKETTl KOPEKTIK 3aTTapAbIH MOJIIIEePiH aHBIKTANIBI *KoHe SBTpOodHKAIIHS MPOLIECiH Oaranayra
MYMKIHAIK Oepend.
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Ecin e3eHiHiH koFaprbl O6JTiHAE CY HEUTPAIIbl HEMECe CLITLI, aj Kaja OpTachl MEH
TeMeHri Oejikte pH meHreiliHiH TOMEHAEYI aHTPOIOTEeHIIK JACTaHYIbIH 9CEPiH KepceTen.
Ocpbl afimakrapna epireH OTTerl KOHLEHTPAalMsAChl TOMEH, Oyl CyAarbl JlaCTaHy MeEH
OpTaHUKaJBIK 3aTTapAbIH KenTiriH Oinnipeni. Hutparrap men dpochaTrapabiH KOFapsl IeHreii
JKOHE Cy JainaHybl 5BTPO(MKALMS MEH JIACTaHyIbl AaWFaKTalabpl, ajx OHOSPTYPJLIIKTIH

TOMEHIEY1 aHTPOIOTeH K bIKIAJABIH HOTH)KEC! OOJBIN TaObLUIa bl

Kecre 2. Tannbiken kel SKOXKyieciH Oaragay

ITapametp Tangsiken
Cyneie pH aeHreii 6.0-6.5
EpireH oTTeriHIH KOHIEHTPAIMICHI (MT/JT) 2 -3 mr/n
Hurparrap (NO:") 5.0-10.0 mr/n
®Docparrap (PO+) 1.0 -2.0 Mr/n
Cy e OyrrTeisrsl (NTU) 30 - 50 NTU
CyapIH TeMIepaTypachl 12 -15°C
Broaprypminik (IlleHHOH HHICKCI) 1.0-15

AHTpOTIOTCHIK (DAKTOPIAPIBIH dCepi

OTe >KoFaphl (CYHBIK KATIBIKTAP, PCKPCAIHs, 6HAIPICTIK JTACTAHY)

Tangeiken keniHIH Cybl COJ KBIIIKBUI HEMeCe HEWTpanasl, OyJ1 jacTaHydaH aa OOyl
myMkiH. EpireH orreri neHreili TemeH, HUTpaTTap MeH (Qocdarrap Korapel, OyJ KeJaiH
JacTaHybl MEH OPTaHUKAJBIK 3aTTapAblH KenTiriH kepcereni. Cy naiinaHein, OHOSPTYPILIIK

a3aiirad - OyJ1 3BTpOHKAINS MEH aHTPOIOTEHIIK 9CePIiH HOTHIKECI.

Ecin e3eni mMeH Tangplkesn KeiiHIH 5KOCHCTEMAJapbl CATBICTBIPMAIIBI TYPIAE SPTYPJIL.
Ecin e3eHiHme Cy arbIMbl JKOFapbl OONFaHABIKTAH, Cy Ta3aJaHANbL, OYJ 3KOCHCTEMAaHbIH
TYpakTbl OONybIHA BIKNAN ereni. Tanablkea KeJiHAE Cy KO3FalbIChl Oasty OOJFaHABIKTAaH,
JIaCTaHy NEHTeil JKOFaphl, aJl OMOSPTYPJIIIK TOMEH.

Kecre 3. Ecin e3eHiHeH uHATFaH Oanabpipiap

Kunay aykreci

Banxaeip Typaepi

Banxasipaap To0b1

Epexkmednikrep (MaychiM,

(Kemip MmaHbI)

aquae, Planktothrix spp.

(Cyanobacteria)

JKaraaiijap)
Hykre 1 Chlorella vulgaris, Kacein 6anaerpnap Kaceun 6banasiprapapia
(Karanay aiimarer) | Scenedesmus spp., (Chlorophyta) OaCHIMIBLIBIFEI, OpTaIIa
Pediastrum spp. JIACTAHFAH aliMaK

Hyxkre 2 Navicula spp., Frustulia JmaroMasr OanapIpiap JmaroMzasr OanapIprapabH
(Tepen aiimar) spp., Cyclotella spp. (Bacillariophyta) OACHIMIBLIBIFEL, CYIBIH

SKOFaphl MO PIITi
Hykre 3 Microcystis aeruginosa, [uanobakrepmanap Cy rynzmeyi, KOPEKTik
(AHTpONOTEHTIK Anabaena spp., (Cyanobacteria) 3aTTapaAbIH KOFAPbI
aiiMaK) Oscillatoria spp. MeJmepi
Hykre 4 Spirogyra spp., 2Kacwin 6angeipaap Oprama >xarmainap,
(AFBICTBIH OpTa Cladophora spp., (Chlorophyta) JKAFaay CyJnapbHIaa
aliMarsI) Cosmarium spp. oenceHai PoToCHHTE3
Hykre 5 Aphanizomenon flos- [unanobakrepmanap Cyna HutparTap MeH

(ocharTapabIH KOFAPHI
KOHLCHTPAIMACHI

Kecte 4. Tannpiken KejiHEH JKUHAIFAH OaabIpyiap

Kunay nykreci

Bangeip Typaepi

Banxasipaap To0bI

Epexmedikrep (MaychiM,

JKaraiiaiap)
Hykre 1 Chlorella vulgaris, Kaceun 6anasipmap YKaceun 6anasiprapapa
(Karanayra :xaken | Desmodesmus spp., (Chlorophyta) OaCHIMIBLIBIFEI,
ailiMak) Spirogyra spp.
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JKaFanay 1arbl AKOFaPbl
OCIMJTIK KAMBLIFBICHI
Hyxkre 2 Navicula spp., JuaTomasl OamasIpaap JHATOMIBI OATABIPIAPABIH
(Tas3 aiimax) Pinnularia spp., (Bacillariophyta) KOTITIT1, Cy/IBbIH >KaKChI
Cyclotella spp. MOJpIri
Hykre 3 Microcystis aeruginosa, | Llmanobakrepusnap CyapIH rynaeyi,
(Pexpeanusiibik Anabaena spp., (Cyvanobacteria) AHTPOTOTCHIIK SCEPACH
aiiMaK) Dolichospermum spp. JACTaHy
Hykre 4 Asterionella spp., Jwmaromzasr Oanapipnap TeMeH nacTaHy, TEPEH
(Keain opracen) Synedra spp., Frustulia (Bacillariophyta) CyJapza JuaToOMIbl
Spp. OanIsIpIapabIH KONTiri
Hykre 5 Cladophora spp., Kacein 6anasipmap OpraHuKaabIK 3aTTapablH
(Jam0a manb1) Scenedesmus spp., (Chlorophyta) SKHHATY Bl HOTHKECIHIC
Pediastrum spp. (PUTOTIIIAHKTOH MCH KAaChIT
OamABIPIAPIBIH HKOFAPHI
TBHIFBI3IBIFBI

Ecin e3eni meH Tangeikenm KeniHIH anbroduopacsl TYpPJEPiHIH KypaMbIHIAFBI
afbIPpMAIIbUIBIKTAPAbl aHBIKTAAbL. Ecin e3eHiHiH Tasi3 xkepiepinae Chlorella vulgaris sxone
Scenedesmus spp. CUSKTHI Jkachl1 Oamabipyap OackiM Oosica, TepeH skepyepnae Navicula spp.
xoHe Cyclotella spp. cuskTbl amaTomael Oannblpyiap Kesnecenmi. AHTPONOIEHIIK aiMakra
Microcystis aeruginosa CHKTBI IHaHOOaKTepHsIap TaObUIABL, OYJ1 KOPEKTIK 3aTTapAblH Kol
eKEeHIH KepceTeni.

Tanapiken KemiHIH JKarajayiapblHIA >Kacbll Oammeipiap OacblM, anx AHUATOMIBI
Oannmpipnap Tas3 cynapaa kem. KenmiH pekpeauusuiblk aiiMarblHAa SKOHE OpTACHIHIA
uanoOakTepusiiap TaObUIIbI, OYJI aHTPOTIOTEHAIK dCEP MEH CyIbIH I'YJIEHY1H KOpCeTe .

byn nepekrep ecim kene JKaTKaH AaHTPOINOrEHIIK JKYKTEME JKarmalblHOa Cy
OOBEKTINIEPIHIH JKaFJaibIH KaKCapTy YIUiH MOHUTOPUHT TIeH Iapaiap KaObuiaay KaKeTTiTiIH
KepceTel.

TyKbIpbIM

3epTrey KopbIThIHABICHIHAA Ecinm e3eHi MeH Tanablken KemniHIH Cy 3KOXyHenepi
OanapIpiapaAblH KypaMbl MEH THIFbI3IBIFBI OOWBIHIA €PEKINEICHETIHIH aTtam eTyre Ooassl.
By anTponoreHaik acepiH SPTYPIIl I9pekeci MeH JIaCTaHy JeHreliMeH OaiaanbICThl. ECiimiH
xoraprbl Oemnirinae Chlorella vulgaris sxxone Scenedesmus spp CUSKTHI KacbUl OabIpIapaAbIH
eximepi OachiM, OyJ Taza >XKoHE TYpPaKThl 3KOKyHeHi kepceremi. An Tammgpiken keniHae
Microcystis aeruginosa xane Anabaena spp CUSKThI THAHOOAKTEPHSUIAPBIH JKOFAPBI ICHI el
OacbiM, OyJ1 3BTpOUKALMSIHBI JKOHE CY CanachlHBIH HalmapjiayblH KepceTeni. AJIbIHFaH
MoJIIMETTEp Cy OOBEKTIJIEpIHIH SKOJIOTUSIIBIK JKal-KyHIHIH WHAMKATOPBI 0OJia alaThiH KeH
TapajFaH JKOHE CHPEK KEe3NECEeTIH TYPJIepHl KaMTHUTBIH TYPJIK KYPaMHBIH OpPTYPJJITiH
kepcereni. bynm TisiM akokyienepnmeri e3repictepml Oakbuiayra JkoHE TaOWFU KOHE
AQHTPOTIOTeHAIK (haKTOpJApAbIH ocepiH Oaranayra, COHOal-ak OHOSPTYPILIIKTI CcakTay
HIapajapbiH 931piieyre OarbITTaIFAH KeHIHT1 3epTTeyyiepre Herl3 0o1abl.
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TEPATOI'EHE3 IBETKOB M COIIBETHI
B MTHIUKAIIAN AHTPOIIOT EHHOM HAT'PY3KH
Cadonon A1V
P@I'BOY BO «Jloneyxuii 2ocyoapcmeennsiii ynueepcumeny, Jloneyx, Poccus
*Aemop ons koppecnondenyuu: andrey_safonovi@mail.ru

AHHOTAHSA

B olmel cuctemMe 3KOJOTHYECKOTO MOHHMTOpHHra JloHOAcca BBIICICHBI NPH3HAKA HHIMKANHOHHOH
3HAYMMOCTH II0 CTPOCHHUIO PACTCHUH — HA YPOBHE MAKpoMapkepos Verbascum lychnitis L. B CTpOCHUH I[BETKA U
COI.[BGTI/II\/'I THIIHBIX BUOOB MPUPOAHBIX U TCXHOTCHHBIX 3KOTOMOB.

YCTaHOBIICHO, YTO ¢ YBSIIUUCHHUCM AHTPOTIOTCHHOH TPAaHC(HOPMAHH IKOCHCTEM B PACTCHHAX MPHPOTHON
()TOpPBI BOBHHUKAIOT CTPYKTYPHO-(QYHKIHOHAJBHBIC HAPYIICHHA, CTCIICHb BBIPAKCHHOCTH KOTOPBIX SBIIACTCS
HHIUKATOPOM HEOIAromoIy4YHBIX (JAKTOPOB BOZACHCTBHS. Takue CTPYKTYPHBIC MPEOOPA30OBAHUSI PACCMOTPECHBI
KaK OOIIHC W YACTHBIC CIYYAH MATOIOTHi (AHOMAJIHI) — TCPATOTCHE3a TCHEPATHBHOM C(ESPBL, OTPAYKAFOIICTOCS HA
radUTyanbHOM VPOBHC BCCH APXWUTCKTOHHWKH PACTCHHA, TaK M B CTPOCHHH YACTCH NBETKA H WX B3AHMHOM
PacTION0KCHHH.

Kmouesnie ciioBa: JloHOacc, 3KOTOTHUECKUH MOHHUTOPHHT, TSPATOTCHE3 PACTCHUM, CTPOCHHE IIBETKA,
VPOBEHB AHTPONIOTCHHOM HATPY3KH, 3aTPSI3HCHHUE OKPY>KAFOIICH CPEIbI.

I'YJJAEP MEH I'YJIIHOT BIPJIAPABIH TEPATOTEHE3I AHTPOIIOT'EH/AIK
KYKTEMEHI THANKALIUAJAY/IA
Cadonos A. V"
*«Jloneyx memnexemmix ynusepcumemi» ®PMBEBM, Jloneyx, Pecei
“Xam-xabap yuiin asmop: andrey_safonovi@mail.ru

Anjarna
JIOHOACCTBIH 3KOJIOTHSIBIK MOHHTOPHHIIHIH JKANIBI >KYHECIHAE OCIMAIKTEPIiH KYPBUIBIMBI OOMbBIHIIA
WHIWKATHBTI MAaHBBOBLIBIK Ocnrinepi — verbascum lychnitis 1 makpomapkep ACHTCHIHAC. TaOWFH KOHC
TEXHOTCH/IK SKOTONTAPBIH TUIITIK TYPJCPIHIH I'YIACPl MEH I'YIIOFBIPIAPBIHBIH KyPhIIBIMBIHAA. Taburu ¢uopa
OCIMIIKTEpIHAC 3KOKYHENCPAIH aHTPOIOTCHAIK TPAaHC(HOPMALMIACHIHBIH >KOFAPBIIAYBIMCH KYPBUIBIMIBIK-
(yHKIMOHANABIK Oy3bLIyJap maiaa OONaTHIHBI AHBIKTANABL, ONAPABIH AYBIPIBIFBI KOJANCHI3 9Ccep €Ty
(hakTOpIAPBIHBIH ~KOpceTKimi Ooxbim TaOpIambl. MyHmaW KypbUIBIMIBIK ©3TEpICTEp MATOJIOTHSHbBIH
(ayBITKyIapApIH) SKAMIBI SKOHE CpPEKINC >KAFJaiiapbl PETiHIEC KapacThIPbLIaAbl — TEHEPATHUBTI C(epaHbIH
TEPATOTCHE31, OJT 6CIMAIKTIH OapJIBIK APXUTCKTOHHKACHIHBIH OACTTET1 ACHICHIHAC, COHMAN-aK Tyl OOMiKTCPiHiH
KYPBUTBIMBIH/IA JKOHE OJTAPIBIH 63aPa OPHATACYBIHAA KOPIHCI.
Kinr cesnep: JloHOacc, 3KOJOTHSIBIK MOHHTOPHHI, ©CIMIIKTEPIiH TEpaTroreHe3i, IYT KYPbLIBIMBI,
AHTPOTIOTCHIK JKYKTEME ICHTCHI, KOPIIAFaH OPTAHBIH JIACTAHYBL.
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TERATOGENESIS OF FLOWERS AND INFLORESCENCES
IN THE INDICATION OF ANTHROPOGENIC LOAD
Safonov Andrey!”

Donetsk State University, Donetsk, Russia
*Corresponding author: andrey_safonovi@mail.ru

Abstract

In the general environmental monitoring system of Donbass, signs of indicative significance in plant
structure have been identified — at the level of macromarkers Verbascum lychnitis L. in the structure of flowers
and inflorescences of typical species of natural and man-made ecotopes.

It has been established that with an increase in anthropogenic transformation of ecosystems, structural and
functional disorders arise in plants of the natural flora, the severity of which is an indicator of unfavorable factors
of influence. Such structural transformations are considered as general and special cases of pathologies (anomalies)
— teratogenesis of the generative sphere, reflected at the habitual level of the entire architectonics of the plant, as
well as in the structure of the parts of the flower and their mutual arrangement.

Keywords: Donbass, ecological monitoring, plant teratogenesis, flower structure, level of anthropogenic
load, environmental pollution.

Beenenue

Bompoce! OieHKN aHTPONOTEHHON HAarpy3KHU B T'yCTOHACEJIEHHBIX PETHOHAX SIBIISIOTCS
aKTyaJbHBIMA B PaMKax MPOBOAMMOIO JKOJOTMYECKOT0 MOHHTOPHHIA, COLUAIBHO-
TMTHEHUYECKUX TPAKTUK, YCTAaHOBJIEHHS HOPM TMPH OSKCIUIyaTallil TEPPUTOPHU U
ucnop3oBaHuu pecypcoB [1]. Ocolyro posib B 3TOM acmeKkTe 3aHUMAeT TOKCHUKOJIOTHYeCKast
kBaHTH(HKauus cpenbl [2, 3], 4TO BaXKXHO B AHTPONOICHHO HANPSDKEHHOM PETrHOHE
Hentpansuoro Jonbacca [4, 5].

[Ipu nmpoBeneHNH 3KOJIOTHIECKOT0 MOHUTOPHUHTA HA TEPPUTOPHH 3aTSKHOTO COLIMAITBHO-
MOJIUTUYECKOTO KOH(JIMKTAa HCIIONBb30BAHUE BBICOKOTOYHBIX IAaTYMKOB U CpeacTB cOopa
Ha3eMHOH WH(pOPMALMK OrPaHMYEHBbI, TeM OoJiee, YTO KaXKI0€ U3 TaKUX YCTPOHCTB MOXKET
paccMarpuBaTbCsl Kak OOBEKT IUCTAHLIMOHHOW Mepenadd akTyaJbHOW HH(pOpMamuu o
COCTOSTHUM MH(PACTPYKTYPBHI, YTO OMACHO U HACEJEHHS U MOJHOCTBIO 3alPeleHO B LEesX
COXPaHHOCTH MMYyIIeCTBa. B Takux oOcrosTenbcTBax (MONEBBIX OTPAaHUYEHUH M OTCYTCTBHUS
CHEeLHUATM3UPOBAHHON JTUArHOCTUYECKOH TEXHHKH) PACTUTENbHbIE OPraHW3MBI, BENyIIHE
NPUKPEIUICHHbIT ~ 00pa3  KM3HM W TPOSBISIIOLINE  HWHANKATOPHYID  CTPYKTYPHO-
(YHKLHMOHATIBHYIO TIACTUYHOCTb, SIBISIFOTCS] YHUKAJIbHBIMH OMOMOHHUTOPAMH, UCTIONb30BAHHE
KOTOPBIX MO3BOJNSIET MPOBOAUTH INHPOKOMACIITAOHBIE TIOJHOLIEHHBIE 3KCIIEPHMEHTHI II0
YCTaHOBJIEHHUIO HKOJIOTMYECKOTO COCTOSIHUS B JIOKAJIbHBIX HKOTOMAX TEXHOI€HHOMH obnactu [6].

Lenp paboThl — Ha MpUMEPE MOAENBLHOTO BUAA NpupoaHoit ¢piopsl [Joubacca Verbascum
(TepaToreHesa) B YCJIOBHUSIX aHTPOIIOTEHHBIX TPaHCHOpPMAIM Cpenbl, CPAaBHUTH NAaHHBIE C
o0muM (UTOTEpaTOreHe30M Ha BCEH TEPPUTOPHH MOHUTOPUHIOBOH ceTH B LleHTpaibHOM
JHonbacce.

Marepuajbl H MeTOAbI HCCJIEAOBAHUSA
OmnopHoit pa3paboTkoii mo Tepatorene3y pacrenuii B [Ipuasoswe siBisiercs nzganue 2005
rona B JloHeukoMm OoTaHM4YecKOM cany mon pykoBoacTBoMm mpogeccopa A.3. Imyxosa u
coasropoB AWM. Xapxors, A.C. Haszapenko u A .®. JluxaHoBa, IZ#e YyKa3aHbl
TEPMUHOJIOTMYECKHE OCOOCHHOCTH U TNPHUYUHHO-CIIEICTBEHHBIE CBS3M BO3HHUKHOBEHUS
aTUMUYHOro MopdoreHesa (B MaTOJOTHH), €CIU Ha (POHE €CTECTBEHHBIX NMPUYHH (KOAIHii)
BEJIUK YPOBEHb TEXHOTEHHOIO 3arpsi3HEHUs] W(MJIM) MEXaHW4YeCKOH TpaHchopMauun
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aKocucTeM. B npogomkeHnn K aToil paboTe 0630pHasa o6o6LwaroLLas nHpopmaymsa 0 cnekTpax
TepaTtoreHHbIX MPOSABNEHUIA COLEPXKMUTCA B NyONMKALMAX HayUHbIX COTPYAHUKOB Kadenpbl
60TaHMKM ¥ 3KONOrnn [JOHeLKOro rocysapCTBeHHOro yHusepcuteTta [7].

BuonHankauma Ha OCHOBE TepaToreHesa CUMTaeTCA MPUOPUTETHLIM HanpaBleHUEM B
9KO/IOrMYeCKOn fmarHocTuke. [aHHble 06 MHAMKATOPHbIX BUAAX LIMPOKO MpeAcTaB/ieHbl Ha
PernoHanbHbIX 1 06LieHaLNOHaNbHbIX BbICTABKaXx.

Mpn 06HapY>XEHUN TeOXUMUYECKUX KOHTPACTOB M HOBbIX MHIPeAVEHTHbIX aHOMaInii B
OKpy>Katollein cpege WCMONb30BaAM MeTOAbl aTOMHO-abCOPOUMOHHONO W  HEWTPOHHO-
aKTMBaLWOHHOIO aHanu3a, Oony6/IMKOBaHHble B Npeablaywmnx ny6nmkaumax [e-s]. TUNC-
TEXHONOMMMW 1 31EMEHTbI MaTeMaTU4Yeckoin 06paboTKM pe3ynbTaToB NPOBefeHbl B NporpaMmax
KapTorpagmyeckoro MoieNMpoBaHuns, CTaHAAapPTHbIX NakeToB CTaTUCTUKU C UCMO/Ib30BaHUEM
MeTO4a TrNaBHbIX KOMMOHEHT. CucTema npegycmatpuaeT cbop MWHGoOpmMauun B Yy3nax
NOKann3aumm MOHWUTOPWMHIOBOM CeTM Ha BCEM [JOCTYMHOW ANA aHanusa TeppuTopum
LleHTpanbHOro JloHb6acca M Ha OCHOBaHMM WHAMKATOPHbIX OCOGEHHOCTEN pacTeHUA,
BbISIB/IEHHbIX MO WKanaM CTPYKTYPHOro MophoreHe3a OTAe/IbHbIX OPraHoB M TKaHel pacTeHuii
NpUpoAHON (hnopsl. B ce30H cb6opos 2024 r. anpobupoBaH NOAX0L ay TUHAMKALMOHHOIO MeToaa
Ha OCHOBaHWUW AMarHOCTUYECKOW PONKN OTAE/NIbHOr0 BUAa pacTEHUI C LUMPOKOIA 3KOMOrMYECKO
aMnAnTyaoi.

Pe3ynbTatbl UccnegoBaHuA

YcTaHOBNEeHO, 4TO M3 250 aHanu3npyembiX TUMUYHbIX PacTeHWA MPUPOLHONM (hopbl
[oHb6acca reHepatuBHas ctepa Verbascum lychnitis no cTpykType UBETKOB W COLBETUIA
NPOABNSAET CYLWECTBEHHbIN MOAMMOPHU3M, UYTO TakXKe MoAPO6HO C (opMyfiaMu LBETKOB U
cxemaMu TpaHcopmauun 6bi10 OTMEYeHO M B 0606LlatoLLeil CBOAKe MO TepaTOreHesy B
[oHeukom 60TaHMYeckoM cagy. OfHaKo CBeAeHMsA No rabutyanbHOW MOPHOTUNUYHOCTU, TO
eCTb apXUTEKTOHVKe COLBETUIA, a TakxXe rpayeckomy M306paXKeHUIO CTPYKTYpPbI LBETKa No
ero TUNWYHOW fmarpamMme UCNOMb30BaHbl B JaHHOW paboTe Bnepsble.

B gvanasoHe mopdonorunyeckoin tunudukauuu V. lychnitis (Puc. 1) npencrasneHsbl
nobern n cuctema noberoobpasoBaHNsA NPenNMyLLECTBEHHO reHepaTUBHOWN YacTy pacTeHWS.

PucyHok 1. MabutyanbHas npeacrtaBneHHocTh Verbascum lychnitis L.
B NMPUPOAHLIX N aHTPOMOrEHHO TPaHCOPMUPOBaHHbIX 3KoTonax JoHbacca

[na 06bEKTOB TEeXHOreHHOW WHMPaCTPYKTYpbl - MeTalypruyeckoro KOMIMekca,
Hanpumep, XapakTepHbl cnegyloliue TepaTHble npeobpasoBaHus: 1) gacuuauum ctebnsa (o
9%); 2) CKy4eHHOCTb noberoB (A0 7%) PperucTpupyembix ocobeir; 3) acuMmeTpus
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(hopMMpOBaAHUA COLBETUA KaK MOC/eCTBME HapyLIeHUsA pocTa MeXaHUYeCKuX TKaHel cTebns
(80 5%), 4) CKYYeHHOCTb MEeXA0y3Nui OTAeNbHbIX 4vacTeih nobera (go 4%); 5) auxoTomus
nobera OT KOPHeBOM LIENKM KakK CnefCcTBME CXWU3OKOTMAUW MPWU NPOpacTaHUM CeMEHHOro
mMaTepuana B NepBoM MOKOSIEHUN MPOBEAEHNA aKTUBHOIO 3KOMOrMYECKOro MOHUTOPUHIa U3
obuieil ToukM cbopa 3NeMeHTOB guccemuHaumm (go 3% permctpupyembiX ocobeit). 3To
MPU3HaKK, AMarHOCTUPyeMble B MOMEBbIX YCIOBUSAX MPU 3KCMPECC-ANarHOCTUKE Cpeabl.

OTLenbHOro BHMMaHWA 3acnyXUBaeT fBfieHWE NPOAUGUKaLUM COLBETUA B YCNOBUAX
3arpA3HeHns NoYB TSHKENbIMU MeTannamu, 4To, No-BUANMOMY, ABNSETCA CNeACTBMEM ABOWHOMO
BO34ENCTBUA NPU UHIMOMPOBAHUM BEPXYLUEYHbIX MEPUCTEM WU CTUMY/IMPOBaHUW POCTOBbIX
MpoLeccoB Mpu BbICOKOW MWHepanusauuu pusoagagocdepbl. OfHAKO Takoe SB/EHME He
OTpaxaeTcs B CTATUCTUYECKOM JOCTOBEPHOCTM (Ha LLeHONONYNALUOHHOM YPOBHE), MN03TOMY B
06LLYI0 CUCTEMY MOHUTOPMHIA NOKa He ObI/I0 BKKOUYEHO MO MPUYMHE OTCYTCTBMA YCTOMUYUBbIX
3aKOHOMEPHOCTEl CBOEro NposiB/IEHUS.

AHanu3 cTpoeHMs LuUBeTKa O6bll  OpraHu3oBaH MO OMpefeseHN  3aKOHOMEPHbIX
npeobpa3oBaHWii B KOHKPETHbIX NOKaNM3auuax W3MEHeHWi: B Kpyrax BEHUYMKA, CTPOEHUM
aHgpoues, ruHeues, nNpW YCTaHOB/IEHWW ABAEHUA  AWCTONWUKU, NOMUMepu3aunn u
ONIMroMepm3aL MM YacTei LBeTKa, TakxXe ecnu Habnoganacb NponnguKauns o4HOro LBeTka B
LPYroi Ha BepXyLUeyHbIX NOYKax LBETOHOCA.

BblgeneHo fjBa BEKTOpPa YCTONYMBbIX TEHAEHLMIA N0 NMPUYMHE 3arpA3HEHNS B pesybTaTe
(haKTOPOB ~ TEXHOreHe3a N0  PaBHOMPUOAMXKEHUID K WUCTOYHWKAM  3arps3HeHus
MeTaNlypruyeckux KoM6UHaATOB - /MHUA Ft, a TakkKe B TpPeHAe HenocpeAcTBEHHOro
BO3[eCTBMA NoMeMocTpecca, 30Hbl KOTOPOro onpejeneHsbl paHee Ans Tepputopumn [oHbacca
nepuoga 2023-2024 rr. - Bektop Fw (Puc. 2).

PucyHok 2. TeHAeHLMM TepaToreHesa ugeTka Verbascum lychnitis L. B TpeH/e TEXHOreHHOW
Harpy3ku (Ft) n daktopa nonemocTpecca (Fw)

B wHarnagHom npumepe (Puc. 2) nokasaHbl [fuarpaMmbl B HOPME W NaTONIOrUn
(dboTorpacpum n cxematMyeckoe M300paxKeHMe N0KYCOB CTPYKTYPHON TpaHchopmauum) no
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Mepe ycuieHust (GakrtopoB Bo3nedcTBHsA. OCHOBHBIM MNPUHLMIHAIBHBIM  OTINYHEM
BO3HUKHOBEHMsI TIaTOJOTMH W HEO-IPeoOpa3oBaHMil 30HBI TEXHOTEHHOTO 3arpsi3HEHHUs
ABJIsIETCA cpepa MOBPEXKICHUS MOBEPXHOCTHON YaCTH LBETKA (Yalleyka, BEHUUK, MTbUIbHUKH,
TBIMUHOYHBIE HHUTH), TOTJA KaK TOPAXXEHUS B PeE3yJbTare pPa3pyLINTEIbHBIX BO3IEHCTBHN
(akTOPOB MHJIMTAPU3ALMH CYIIECTBEHHBIM O0pa3oM BIHUSIOT Ha JKEHCKYIO T'€HEPaTHBHYIO
chepy, yuto pes3ko (mo 85%) CHDKaeT Ka4eCcTBO CEMEHHOrO Marepuajia U SIBJISIeTCS
CYLIECTBEHHOM yrpo30# /Ui BO3MOKHOTO CEMEHHOTO BO30OHOBIICHUS |-2-1€THUX pacTEeHUN B
aOOpUTeHHBIX TOMYJSALUAX. TakKe OTMEYEH BBICOKMH TEpaToreHe3 M HHU3KHH YPOBEHb
KauecTBa MbLIbLEBBIX 3€pPEeH MOAEIBHOIO BUaa pacTeHus. [1o3ToMy Ha KOHKpETHOM IpUMeEpe
CHENaHO TIPEATNIOJIOKEHHE O TEeHOTOKCHUYHOCTH (PaKTopa TIONeMOCTpecca B YCIOBHSX
HECTaOMIIbHON COLMAIBHO-TIOIMTHYECKOH CUTYAIUH B PETHOHE.

CocraBiieH mnepeueHb TEepaTHBIX MPOSBICHUN IO YacTOT€ BCTPEYAEMOCTH HAa YPOBHE
YHCICHHBIX MOKa3aresei yacrel userka V. lychnitis B mopsiake yObIBaHUS: OUCTONHS YacTeH
Yameyky, MOSBJICHUE MoAdamus M (pacimalusl ero ¢ HApyKHbIM KPYrOM OKOJIOLBETHHKA,
Hepopas3BuThe 1-2-3-4 TEIMUHOK, NEeTAIU3aLus TBIMUHOYHBIX HUTEH, CPACTaHUE YalIeIUCTUKOB
10 CepPEaNHBI THHBI X OTTH0a, MPOIU(UKALIUS [IBETKOB, HI3MEHEHHE OKPACKH OTIHOa BEHUHKA
(mo3eneHeHne Wi anbOMHWU3M), TUINEPTeHE3HMst OMHOTO WIIM JIBYX JIETIECTKOB, NECTPYKIUS
IJIOIOJIUCTUKA, NECTPYKLMS UM HEAOPa3BUTHE CEMsI3a4aTKoOB, TMIIOTE€HEe3Us NMbUIbHUKOB. B
0a3ze CpaBHUTENLHOTO aHAJIN3a TAKHE HEO-aIaNTAllHOHHbIE MEXaHU3MBbI PACCMATPHUBAIOTCS KaK
peakims Ha (GakTopbl HEOIArONPUATHON CPEIbl U PACIEHUBAIOTCS KAK MHKPO3BOJIIOLIMOHHBIE
npeoOpazoBanust. Takue pe3yibTarbl HYXKAAIOTCA B JIOJTOCPOYHOM SKCIEPUMEHTE IO
HaOMIONEHNIO 32 BO3MOXKHBIM HACIIEIOBAHUEM NPUOOPETEHHBIX MPU3HAKOB B CIEAYIOLINX
nokoeHusix. [lpu nmroObIX pesynbTarax OOHAPYKEHHOW CUCTeMbl HacienoBanus 3a 30 Jjer
LIEJIEHAIIPABIEHHOTO MOHHUTOPHMHIA PAacTeHUM-UHIUKATOPOB, B TOM YMCJIE OIHCHIBAEMOIO
MOZIETIPHOTO BH/Ia OTMEUEeHbl OOIIMe TEHACHLUH KCepoPUTH3ALUU U MaHHOMOP(HOCTH Ha
(boHE MEHSIOLIENCsS MAKPOKIMMATUIECKON CUTyallnu B CTEHOH 30He Boctounoii Epormsl, a
TAKXK€ NPU HMHTEHCU(UKALIMM AHTPOINOTEHHBIX HAPYIICHWH B NPUPOOHBIX 3KOCHUCTEMAx
PErHOHAIBHOIO YPOBHS.

PasHuiia B KOJMYECTBEHHOM OTHOLIEHMH ABYX YCTOHYMBBIX TE€HAECHLMI TepaToreHes3a
3aKJIIOYAETCsl B TANOTEHUH K OJUIOMEPHU3alMy 4acTeil LIBeTKa B YCJIOBUSX TEXHOI€HHOIO
3arpsisHeHust (o ¢opmynam Ha puc. 2) u Oojiee 4acTOMYy MPOSIBICHHUIO IMOJUMEPHU3ALUU
XapakTepa paclieIUleHHs] 4acTell [[BeTKa BO BCEX MPOAaHAIN3UPOBAHHBIX KPYTrOB LIBETOYHBIX
MaKpOCTPYKTYp. YUHUTBIBass OBICTPOE YBSAOAHWE COLBETHS MOcie COOpOB, MUATHOCTHKA II0
YKa3aHHBIM KPUTEPUSIM TaKXXe MPOU3BOAMUTCS B IOJIEBOM 3KCIPECC-PEKUME Ha BUTAIBHBIX
oOpasuax B MepBOi MONIOBUHE AHS HKCIIEAUIMOHHOTO BbIE3/1A.

JlaHHble O CTpyKTypax usetka V. [lychmitis Obutn comocraBieHbl ¢ OOImIeH KapToii
Teparoorndeckux mnposieiennii B LlentpansHoMm JloHOacce mo 9-muana3oHHOW IIKajie B
MPOIIEHTHOM COOTHOLIEHUN NPU3HAKOB B HOpMe U marosoruu (Puc. 3).

[MIxamel OB  COMOCTABIEHbI TAaKUM 00pa3oM, 4YTO KO3(PPUIHMEHT KOppersiuuu
YHCIICHHBIX 3HaueHu B 113 Toukax cOopa oOpa3LioB 3a MOCIENHNX /1Ba BET€TALIMOHHBIX CE30HA
cocrasui +0,97 u +0,98 COOTBETCTBEHHO, YTO YKa3bIBAET HA MJIOTHOE COMPSIKEHUE ITPOLIECCOB
TepaToreHe3a TECT-BUAA MU TMO3BOISIET CUHUTATh €r0 MOAENBHBIM OOBEKTOM MPOBOAUMOI
(UTOMHIUKALIMK HA CTPYKTYPHOM YPOBHE OPTaHH3ALMH LBETKA U COLBETHH B YCJIOBHSIX Kak
KBA3UIIPUPOAHBIX MOMYNALNH, TAK U TIIYOOKUX aHTPOMOTeHHBIX TpaHC(HOpMarLHii.
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PucyHok 3. Kaptorpaguueckass mofesb 06Liero repaToreHe3a pacTeHuin B CUCTEME
MOHUTOPMHIOBOW ceTn [loH6acca U COOTBETCTBME eAUHOIA LLKaNbl YPOBHIO TepaToreHesa
useTtka Verbascum lychnitis L. B aHTponoreHHbIx akotonax JloH6acca

KapTorpathupoBaHue MNpPU3HAKOB  BbIBUIO  TEPPUTOPUANIbHO-NPOCTPAHCTBEHHYO
KOHTUHYaNbHOCTb B 30HaX HEBbICOKOrO TEXHOFeHHOro BO3AENCTBMS U pe3Kue Mmepexofbl 13
04HOro pgmanasoHa B pgpyroi (Puc. 3) npu KOHCTaTauum aHTPOMOrEeHHOro KOHTpacTa,
CBA3AHHOrO, Kak MpaBWa0, C TFEeOXMMWYECKUMU U TeoPU3NYECKUMU HapyLIeHWsMU B
MUTPaLNOHHBIX M KofebaTe/lbHbIX NMPoLeccax Ha YpoBHe NI0Ka/IbHbIX NPUPOLHbLIX KOMMIEKCOB
TEXHOTEHHO Hanps>XeHHOr0 PernoHa.

BaXHOCTb Mony4vyeHus KapTorpauyeckod MOALENN 3aKNHOYAETCH B BO3MOXHOCTU
UM(POBON aHaNINTMKW, €CNM paccmaTpuBaTb BCHO MOHWTOPUHIOBYKD CeTb B KayecTBe
MHPOPMALMOHHOIO nons ¢ 6onee 4 MAH. TOYKAMU - MEPEXOAHbIMU 3HAYEHUAMU MEXAy
3KCTPeManbHbIMK nokasatensiMm (MMHUMYMa M MakCMMyMa) B 3HAYeHWUM TepaToreHHocTn. Ho
Takne 3aKOHOMePHOCTM MOXHO 3KCTPanonnpoBaTh B C/lyyae NPOBEPEHHbIX KPUTUYECKMX TOYEK
3HaYeHMs WMHAMKALMOHHOrO nokasatens. Bompoc o HacnegoBaHMU BbISAB/IEHHbIX MPU3HAKOB
0CTaeTcA OTKPbITbIM, CEMEHHON MaTepuan OyfeT M3yyeH Npu NpopacTaHUM M BO3MOXHOM
MPOSBNEHUN WHAMKALMOHHbIX (JEeHOB B CNefyOLMX MOKONEHWAX B CUCTEMe peanv3auunu
aKTMBHOrO MOHUTOPMHIa B [loH6acce.

O6CyXaeHMe 1 3aK/THYeHME

Ha ocHOBaHMM NOMy4YeHHbIX pe3ynbTaToB MO CTPYKType LBeTKa u couseTuin Verbascum
npeobpa3oBaHMsAX B PaCTEHUAX-WHAMKATOpPAX Ha TEpPpMTOPUMM WHAYCTPUanbHO pasBUTOro
pervoHa - [oHbacca. YKasaHHbI BUA MO CBOEM CTPYKTYPHOI OpraHm3auum otpaxaet obune
TeHAEHLMN TepaToreHesa uccnefyemoinl MeCTHOCTU, OTMEYEHHON paHee ANs APYTUX BUAOB
TPaBAHWUCTbIX PACTEHUIA B paMKaxX MHOFOKOMMOHEHTHOM CEeTW 3KOIOrMYEeCKOr0 MOHUTOPUHTA.
OTmMeyeHa NpuUHUMNManbHas pasHULAa MPOABAEHUA NaToNoruiA B YCNOBUAX TOKCUMYHOIO
BO3[eMCTBMA MPOMbILLNEHHbIX NMPeANPUATAA METaNNYPrnyeckoro KOMMNIEKca no CPaBHEHUIO C
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y4acTKaMU JKECTKOTO IOJIEMOCTpecca Ha JMHUM aKTUBHOM MWJINTApU3alMd B JIOHELIKOM
SKOHOMHYECKOM PErHOHE.

QDyHIaMEHTATBHBINA aCMEeKT B M3YUYEHUH TEPATOr€HE3a MOXKET ObITh BBIEJICH B paMKax
BBISIBJICHHBIX OTBETHBIX (PU3HUOJOTHYECKUX U COMPSDKEHHBIX C HUMH CTPYKTYPHBIX peakLni Ha
KOMIUIEKCHBI WMJIM WHAWBHAyaJIbHBIH (aKkTOp CTpecca B YCJIOBUSX AaHTPOIOTEHHO
TpaHCHOPMHUPOBAHHON CPEbl B PA3HOM MTPOUCXOKACHUH U FeHE3UCE TAaKUX MPpeoOpa3oBaHHil.

JlanpHele MccIenoBaHUs TMEPCIEKTUBHBI B paMKax (UTOTECTHPOBaHHS B Oojee
IpOoOHOM TEPPUTOPHATIBHOM aCIeKTe, a TaKXKe MpH pa3paboTKe MpOrpaMMbl BOCCTAHOBJICHUS
HapyIIEHHbIX 3KOCHUCTEM C T[IOMOIIBI0  PAaCTEHUH-PEMEIUAHTOB  IPEUMYIECTBEHHO
MOYBOMIOKPOBHOTO U MIPOTHBO3PO3HOHHOTO (PyHKIIHOHAA.

Qunancuposanue Jloneykoeo cocyoapcmeennozo ynusepcumema: mema No IITHH
1023110700153-4-1.6.19;1.6.11,1.6.12; No cocyvema 124051400023-4.
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Angarma

Byn makama mocTypm omicTepAcH KAHAIIBLIABIKKA JBOJIOIMAFa 0aca HA3ap ayaapa OTHIPBIN, Aac
Oamanapael TOPOWENICYMIH 3aMaHAYH TOCUTACPIH Tajmaiiapl. 3eprrey Kasipri Oimim Ocpy TokipuOSciHme
KOJIIAHBUIATHIH HETI3T1 NPHHIHNTEPIL, STICTEP MEH KYPATaapasl KAMTHABL. beren MeH KaTaHAbIKKA HETI3ACITCH
JOCTYPI Tociamep e, Oamamapaarsl TOYCICI3HIKTI, MIBFAPMAIIBLIBIKTEL KOHE QJICYMETTIK ©3apa OPCKeTTECY Il
JAMBITYFa OAaFbITTAIFaH WHHOBALMUIBIK ONICTED AC TANKbUIAHALL. Op OaNaHBIH JKEKE KKCTTLIKTEpI MEH
EPEeKIICTIKTEPiH, COHMAN-aK Ka3ipri KOFAMHBIH JUHAMHKACHI MEH TEXHOJIOTHSIIBIK 63T€PICTEPAl €CKEPETIH THIMII
TopOmE KYHECIH KYpy YIIIH €Ki Tociial Ae OipikTipy MYMKIHIIKTEpIHE epeKnIe Ha3ap ayaapsuiaasl. Ocpliaifma,
MaKajgaga Kas3ipri ojgeMacri TOpOHMC TPOUCCIH OHTAHIAHABIPY VIIIH CANBICTBIPMATBI TAIJAYMCH JKOHC
TMPAKTHKAJIBIK YCBIHBICTAPMCH OAHBITRUIFAH CPTC JKACTAFBI 0a1a1apabl TOPOHCICY AiH 3aMaHAYH TOCLIACPIHE XKaH-
SKAKTBI [IOJTY YKACANIA bl

Kinr cesmep: epre skactarel Oamanapabl TOPOHCICY, 3aMAHAYH TOCLIACP, ASCTYPAL TOCLIaep,
HMHHOBALMSLIBIK TOCLIAep, MouTeccopu, Pemxo OMumus.

COBPEMEHHBIE ITOJXOAbI K BOCOHATAHUIO JIETEN
PAHHEI'O BO3PACTA: OT TPAJUIININ K THHOBAIIUSM
Kpusomeesa H.A.!"

*Kommynansnoe 2ocyoapcmeennoe yupescoenue "J[om pebenxa” KOMMYHQIbHO2O0
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Cesepo-Kazaxcmanckoii ooracmu, [lemponaenoeck, Kasaxcman
"Aemop ons koppecnonoenyuu: www.natalya.80.km@mail.ru

AHHOTATHSA

B 3701 cTaThe aHATM3UPYIOTCS COBPEMEHHBIE MOAX0 B! K BOCIIMTAHUIO JCTEH PAHHETO BO3PACTA C YIOPOM
HA 3BOJIFOIHIO OT TPATHIHOHHBIX METO0B K HHHOBAMOHHBIM. MCClieTOBaHUE OXBATHIBACT OCHOBHbIC TIPHHITHITHL,
METOAbI W WHCTPYMCHTHI, HCIOJNb3YEMBIC B COBPEMCHHOI 00pa3oBareibHON mpakTuke. OOCYKIAFOTCA Kak
TPAAMIUOHHBIC IIOJXOABI, OCHOBAHHBIC HA ABTOPUTETC M CTPOTOCTH, TaK M WHHOBAIMOHHBIC METObI,
HANPABICHHBIC HA PA3BHTHC HE3aBHCHMOCTH, TBOPYECTBA M COIMAJBHOTO B3aMMOJCHCTBHA y neTed. Ocoboe
BHHMAHHC YICIIACTCH BO3MOXKHOCTAM OOBCAWHCHHSA OOOHMX MOAXOIOB I CO3MAHUA (PPCKTHBHON CHCTCMBI
BOCITUTAHMS, YYUTHIBAIONICH WHIMBUAYAJbHBIC IOTPEOHOCTH W OCOOCHHOCTH KAXKIOTO PEOCHKA, a TaKke
JUHAMHUKY COBPEMCHHOTO OOINECTBA M TEXHOJOTHYECKHE M3MEHCHHA. TakuMm o00pa3oM, B CTaTbe JacTcs
BCECTOPOHHHI 0030pD COBPEMCHHBIX IIOJXOJOB K BOCIHTAHHIO JCTCH PAHHETO BO3PacTa, OOOTAIICHHBIA
CPaBHUTEIBHBIM aHAM30M M IMPAKTHYCCKAME PEKOMEHIAIMAMHE IO ONTHMHU3AIMH BOCIIHTATEILHOTO ITPOIIECCA B
COBPEMEHHOM MHPE.
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MODERN APPROACHES TO EARLY CHILDHOOD EDUCATION:
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Abstract

This article analyzes modern approaches to carly childhood education, emphasizing the evolution from
traditional methods to innovative ones. The study covers key principles, methodologies, and tools used in
contemporary educational practices. It discusses both traditional approaches based on authority and strictness, and
innovative methods aimed at fostering independence, creativity, and social interaction in children. Special attention
is given to the potential integration of both approaches to create an effective education system that considers the
individual needs and characteristics of each child, as well as the dynamics of modern society and technological
changes. Thus, the article provides a comprehensive overview of modern approaches to early childhood education,
enriched with comparative analysis and practical recommendations for optimizing the educational process in the
contemporary world.

Keywords: carly childhood education, modern approaches, traditional approaches, innovative approaches,
Montessori, Reggio Emilia.

Kipicne

Mekrtenke pediinri Oimim Oepy xkyieciH nambity Kasakcran PecnyOmukachIiHBIH
MEMJIEKETTIK CasCaThIHbIH OaChIMIABIKTAPBIHBIH Oipi Oodbin  TaObpuIanmel.  bamamapabiy
KaO1JIeTTepiH carajibl OKBITY JKOHE JaAMBITY KOFaM YIIiH MaHbI3/IbI PEJI aTKapabl, OHTKEeHl ojap
eniH OoJlamak 3UATKEPIIK dJIeyeTiH Olamipeni.

Epre xac-Oyn OanmanblH ewipiHzeri epekme Ke3eH. OCbl yaKbITTa HOPECTEHIH
(pU3UKAIBIK, ICUXHUKAJIBIK JKOHE MOPAJIBJBIK 1aMYbIHBIH HeTi3epi KaJaHaabl, ajl OHbIH JeHeC
acipece Te3 ecemi. OChI kKe3eHAer! epecekTepalH Oananapra acepl acipece aiiKbIH KoHE aliKbIH.
Hon conm ke3ne ara-aHajapMeH, Oacka OTOAacel MyIIENepIMEH, KYpIacTapbIMEH »KOHE
epeceKTepMeH KapbIM-KaTbIHAC T prdeci OanaHbIH JaMybIHA YIIKEH acep eTeni. Erep ci3 epre
JKacTarbl Oanmanapabl AypbIC TOpOHENeyal yakThlIbl OaCTaCaHbI3 KOHE JKAIFACThIpa OEPCeHis,
oHza OyJT TOJIBIKKAHAbI JaMyIbIH MaHbI3bI IAPThI Oonans [1].

Kazak oneOueri MeH MoJEHHUETIHIH KOPHEKTI Kadparkepi, Menaror, MCUXOJIOr, FaJlbIM
Kycinbex AilimaybIToB ©3 eHOekTepiHme Oamanbl TopOueney YIIiH TopOHElIiHIH
JKayankeplirie ganengern, Oajganbl TopOueney yurH opbip "topOmerni TopOuen O0mybI
Kepek'" nem aram eTTi, eWTKEHI OJ OFaH yJri Ooybim TaObUIanmbl, Oajla €CTIreHiHE eMmec,
kopreHiHe keOipek emikredai. CoHabikTaH, OajlaMeH KapbIM-KAThIHAC Ke3IHAE OJ CI3IIH
KYHAEJIKTI eMip CalThIHBbI3AbI OaKbUIAYIIbI FAHA €MEeC, COHBIMEH KaTap CI3[IH JKaKChl
onerTepiHi3 OeH agamMrepIuiiK SpeKeTTePiHI3IH eMKTEYIIiCl eKeHIH eCTe YCTaraH JkeH [2].

Epre »xacrarel Oamanmapabl TopOueney Mocenmenepi Kas3ipri KOFamIarbl €H ©3€KTi
MacenenepaiH Oipi Oobin Kaja Oepeni, OUTKEHI OapAbIH AYPHIC memriMi 9p OanaHbIH Ooamak
namybliHa Heri3 Oonaapl. KoraM MeH TeXHOJNOTUsarbl KbUIIAM e3repictep Ounim Oepy
TOCUIAEPIH YHEMI JKaHAPTHIN OTBIPY/IBI TANAM €Te/l, OYJI 3epTTeyIIiIep MeH TKi pOueritep i
JKaHa 9IICTep MEH CTpaTerHsIap bl 13eyre uTepMeneil.
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Byt TaKbIpBINTBIH ©3€KTIIT:

— OanaHbIH jkeke OaCBhIHBIH JaMybl YILIH epTe KaCTaFbl MAHbI3bUIbIFL,

— Oanajapasl TopOUeney ToCUIASPIHILTI 63TepicTep: ACTY Pl TopOue snicTepi OipTiHAET
a7laMrepIIiTIK JKOHE JEMOKPATHSIIBIK TOCUIAEPTe KO allajbl;

— JkaHa TopOmMe omicTepiHiH makga OOJMybIMEH: COHFbI JKbUIZAPbI Ka3ipri FhUIBIMH
3epTTeyJiepre HEeri3aereH xkac Oananapasl TopOueneyaiH KONTereH kaHa 9J1icTepl JKacabl.

Byn 3epTreyaiH MakcaThl ISCTYPIIl 9AiCTep MEH MHHOBALMSUIBIK TOCUIACPAIH YIJIECIMIH
€CKepe OTBIPBIN, JKac Oamanmapapl TOpOWENEYOiH 3aMaHayd TOCUIAEPIH Tangay OoJbIm
TabbuTaabl. OChl MaKcaTTa Kenecl MiHASTTep KOWbLIIBI:

— epTe KacTarbl Oanajapabl TOpOMENeyAiH HETi3rl IOCTYpJ OAICTEPiH JKOHE OJapHbIH
cUmaTTamMaapbiH 3epTTeY;

— Oumim OepymiH Heri3ri WHHOBALMSJIBIK TOCUTAEPIH KOHE OJapAbiH OalanapabiH
ZaMybIHA 3CEPiH aHbIKTAY;

— JOCTYpJl JKOHE WHHOBALVSUIBIK TOpOME OmICTEPiHIH AapTHIKIIBLUIBIKTAPEI MEH
KEMIIJI KTEPiH Taaay;

— 3epTTey HOTIDKENEPiHIH Meaarorrap, ara-aHajap JkoHe epre Oanamapabl JaMBITY
JKOHIHJET] MaMaHap YIUiH NPAKTUKAJbIK MAHBI3IbUTBIFBIH AHBIKTAY .

3epTTey MaTepuanaapbl MeH JgicTepi

Epre sxactarel Oanmamapapl TopOueney Mocerneci Kasipri NMEAarordKagarbl €H ©3€KTi
mocenenepaiy Oipi Oombim Tabbutambl skoHe OHbI A.B. 3amoposker: xac OajamapibiH
NICUXUKAJBIK TaMYbIHBIH €PEKIIENIKTEPIH 3ePTTEAl JKOHE OJlapAbl TopOueneyIiH Heri3aepiH
xacansl [3], MM JlucuHa: xac OamanmapablH epeceKTepMeH KOHE KYpAacTapbIMEH KapbIM-
KaTbIHACBIHBIH epekmenikrepin 3eprreni [4], H.H. ABaeesa: ofiblHFa Heri3menreH xac
Oanmamapael TopOueney skyheciH skacambl. H. KymkanoBanbiH" MekTenke neiiiHri TopOue
"("MexTenke neiinri TopOue") xoHe" Ana MeH Oana TopOmeci "("ana meH Oana TopOueci')
OTaH/BIK NearOrMKaHbIH aJIThIH KOPBIHBIH O1p Oemniri Oonasl [5]. Keiiinipek 1. AnreiHCapuH,
baiimypatos b.b., CatrumbexkoB M.C., Jlykenbaes I'. X, buramnes M.b., )Kuenbaes C.H. ;xoHe
Kymabexosa @ H. aTeianars! F'3U ranbiMaapsl OCEI TAKbIPBINT OOHBIHIIA FRUTBIMH 3€PTTEYJIED
JKYPTi3im, Kasipri yakpiTKa JeHlH KOJIAHBUIBIT JKYPT€H OKY-oAiCTeMENiK MaTepuaiaap
xacanpl. [leTenaik nemarorukana Oy MaceneHi M. CUSKTBI FaabiMaap 93ipieai. MoHTeccopu:
OalaHBIH TOYENCI3NITT MEH TaHaay epKIHIITIHE HEeTI3JENreH epTe >KacTarbl Oaniajapibl
TopOueney xyieciH xacaznsl [6], P. LllTaliHep: OanaHbIH MIBIFAPMALIBUILIK QJIEYETIH JaMBITYFa
Oaca Hazap aymapareiH Bampmopd memarorukaceiH skacamel, JI. Manaryumu: skobanay
KbI3METIHE Heri3nenareH Pemkuo DMuust 9iciH skacaasr [7].

Ocpl TakpIpbIn OOHBIHIIA 9aeOueTTepal Tanaay kac Oanamapasl TopOUeNneyiiH KeNTereH
Tocinaepl Oap exeHiH kepcereni. Byn TocinaepaiH 9pKaHCHICHIHBIH aPTHIKIIBUIBIKTAPEl MEH
KeMIITiKTepl Oap, skoHe OChI HeMece 0acKka Tocuil TaHmay OajlaHbIH KEKe epPeKIIeNliKTepiHe,
OHBIH KQXKETTIIIKTEPl MEH MyIJIeiepiHe HeTi31eNyl Kepek.

Byn 3epTTey xac Gananapasl TopOueneyIiH €H TaHbIMAJ KOHE MePCIIeKTHBAJIBI 3aMaHay U
ToCUIIepiH 3epTTeal. 3epTTey OaphIChIHIA TEOPHSIBIK KO3/Aep TAJIaHIbI KOHE epTe JKaCTarbl
Oananapae! TopOuesey TaKbIpbIObI OOHBIHIIA TPAKTUKAIIBIK TAIAAYJApP KYPT13LIIl.

AKrapart jKMHay YIIH KeJiecl 9ficTep KOJIIaHbLIabl:

— kac Oamamapapl TopOuWeney Typalibl FBUIBIMH MAaKajlaJapAbl, KiTanTap MeH
OKYJIBIKTap/Ibl 3epAeey;

— Oanmamapapl TopOuWeneymiH SpTypial TocuidepiH OipHelne kputepuiiiep OOHbIHIIA
CaJIBICTBIPY;

— K©3IEp/EH JKOHE CANBICTBIPY HOTHIKECIH/IE aJIbIHFaH OapJIbIK IepeKTep i XKyieney.
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3eprrey HITHKEJIEPI

3epTTey HOTHIKECIHAE Kac Oanmamapabl TOPOHWENEYiH 3aMaHay! TOCUIAEPIHE KATHICTHI
OlpHele HeTi3r1 acCeKTUIep aHbIKTaNAbL. bi3aiH nepexrep aneOuerrepal Tangayra, meaaroruka
callachIHZAFbl CapaniublIlapMeH Ccyx0aTka, COHpmal-aK ara-aHajapAblH CayajJHaMacbIHA
HerizaenreH. HotmxkeciHae TopOUeHIH 9pTYpJli 9MICTEPiHIH JKaJIIbl TEHACHLIMSIAPHI Aa, ©31HIIK
epeKIIeNiKTePl 1€ aHBIKTAJIIbI.

Hoctypni TopOue omicTepiH Tanmay. ABTOPUTAPIIBIK TACLIT JKOHE epekeNepnl KaTaH
CaKTay CHUSIKTBI JOCTYPJIi aTa-aHAJbIK SAICTep aJii e kac Oanajgapabl TopOueneyne MaHbI3Ibl
pen atkapanbl. Capamnimbiiap MyHAaH 91iCTep TYPAKTHUIBIK MIEH OOIKaMIbLTBIKTbI KAMTaMAaChI3
eTeTiHIH aram oTTi, Oyn Oamamapna Kayinci3mik Ce3iMiH KaJbIITaCThIPY YINIH MAaHBI3[BL
Joctypni smicTepai yCTaHATBIH aTta-aHanap keOiHece OanajapAarbl TOPTIN MEH MONBIHCYHY
CHSIKTBI apThIKIIBUIBIKTAPAbI aTan eteal. Ajaiiga, MyHnai Tocinuep OamanmapablH AapalbiFbl
MEH IIbIFapMAIIbUIBIK OHJIayBbIHBIH AAMYBIH MIeKTeyl MyMKiH. JlocTypii apicTepni yCTaHaThIH
ata-aHaapAbiH 65%-b1 OananapbIHa KOFAPbl TOPTINTI aram eteal, 6ipax onapabiH Tek 30%-bl
Oananapaarel Toyenci3mik MeH MbIFAPMAIIbUTBIKTBIH KOFapPhI AOPEKECIH KOpCeTel.

TopOueHiH HMHHOBAUMSUIIBIK omicTepiH Tajnmay. Monteccopu, Pemko Dmumnmst xoHe
Oackanmapel CHUSKTHI ©31HIIK MEH MIbIFAPMAIIBLIBIK ONIAYbl BIHTAJAHABIPYFa OarbITTAJFaH
WHHOBALIMSUTBIK TocLIAep TaHbiMan Oojya Oacramel. Capammubiiap Oanajap OHBIH apKbLIbI
©3MIrHEeH 3epTTel ajaThlH JKOHE OKU aJaThlH bIHTAJAHIBIPYLIBl OPTAHbI KYPYABIH
MaHBI3ABUIBIFBIH  aTan Kepcerenl. VHHOBAUMAJBIK OMICTEpPAl KOJNAHATHIH aTa-aHajap
Oananapeiga 1epOECTIKTIH, IEYyMETTIK OSICeHITIKTIH JKOHE IIbIFAPMAIIbUIBIKTBIH TaMybIH
aranm ertedi. Aunaiia, MyHAal opicTep ara-aHajap MEH MYFaliMAEPIiH HKEMIl >KOHE
OeiiiMenriin TOCUTIH KaxeT eTeni, Oy yiine spnaiibiM oHait 60s1a Oepmeiini. MTHHOBaLMSITBIK
omicrepal  KOJNJAHATBIH  aTa-aHamapAablH — 75%-b1  OamanmapblHAa — ©31HAIK  TIEH
IIBIFAPMAIIBUIBIKTBIH JKOFApbl AOpPEKeciH atam eteni, onapabiH 40%-bl yiae THICTI OpTaHbI
KYPY MEH CakTayJa KUbIHABIKTApFa Tan OoJablL.

HacTypii *KoHe MHHOBALMSUIBIK TOCLIAEpAl OipiKTIPY.

3epTreyaiH Heri3ri KOPbITbIHABLIAPBIHBIH O1pi-TopOneHIH KeIIeHAl XKYHeCclH Kypy YIIiH
TOOCTYpJl >KOHE WHHOBALMSUIIBIK omicTepai OIpikTipy KakeTTumri. MyHOail HHTerparus
TYPAKTBUIBIK MEH TOPTIMTI JKEKE TYJIFAa MEH IIbIFAPMAIIbUIBIKTBIH JaMybIMEH YiliecTipyre
MYMKIHIIK Oepeni. Apanac omicTepMeH alHaNbICATBIH Capamniubliap MeH ara-aHajap
OananapablH JaMYbIHBIH OapJIbIK aCTIeKT1JIEPIHIH, COHBIH 1111 H/I€ KOTHUTHUBTI, QJICYMETTIK YKOHE
SMOLMOHAIBIK JaMyAbIH JKaKCapFaHbIH aram eteni. Oaictepmi OipiKTIpyal KOJIIaHATHIH
capanmbuiapabiH 80%-bI jkoHe aTa-aHanapAablH 70%-b1 OananmapablH YyisleciMAal amyblH,
COHBIH 1M H/E TOPTINTIH, AePOECTIK MEH IIbIFAPMAIIbUIBIKTBIH JKOFAPbl KOPCETKIIITEPIH aTarl
eTexl.

Ocpinaiiina, epre kacTarbl Oajanapiabl TopOueneyae Kakchl HOTHKEIEpPre KOJ JKETKI3Y
YIIIH ASCTYPJIi *KoHEe MHHOBALMSIIBIK TOCUIAEPIl €CKEPETIH apajac SaicTepal KONAaHy KaskerT,
Oyn Oi3miH  3epTTeyiMi3AiH JEpeKTepiMEeH JKOHE capamiubuiap MEH aTa-aHalapablH
ToxXipubeciMeH pacTajaibl.

Byn 3eprreymiH HOTHKeNepi: epTe JkacTarbl Oajamapabl  TopOueneyaiH kaHa
Oarmapiamanapbl MEH OAICTEPIH J3ipJiey, epTe JKacTarbl OamajlapMeH >KYMBIC 1CTEHTIH
MYFaJIMIOEpAl Aasipiiay, epre ’kacTarbl Oanamapabl TopOuWeney Macenenepi OoifblHIIA aTa-
aHaylapra KeHec Oepy YIIiH naiiaJaHbuTybl MyMKIiH.

TankeLiay

bi3nin HoTmxkenepimi3ai Oacka 3epTTEyJepIiH AEPEeKTepPIMEH CaibICTHIPMAJIbl Tajuay

Oemen MeH KaTaHJBIKKA HETI3IENTeH OOCTYPJI SIICTEp oJii e ©3€KTl JKOHE Maiiajibl eKeHIH



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 77

KepceTesi, acipece ata-aHa TOPOUECIHIE TYPAKTBUIBIK TIeH O0KaMIBLIBIKTBI KAMTAMACHI3 €Ty
YIIiH. Anaiifa, COHFbI OHXXBUIIBIKTAPIAFEl 3€PTTEYJIEP CUSAKTHI, Oananapaarbl TOYENCI3MiKKe,
IIBIFAPMAIIBUIBIKKA JKOHE 9JIEYMETTIK O€JICeHINIIKKe bIKNa eTeTiH MoHTeccopH skoHe Pemko
OMunus  omicTepl CHUSKTBI HHHOBALMSJIBIK TOCUIAEPAIH MAaHBI3Abl  APTHIKIIBUIBIKTAPHI
AHBIKTAJIBL.

Bypein Oenrini OonraH kemnTereH (akTijiep pacTajifaHbIHA KapamMacTaH, 3epTTeyae
Oipkarap ekTteyjaep Oap. Herisri mekreynepain  Oipi-alblHFAH — MOJIIMETTEPIIH
penpe3eHTaTUBTLIIT MEH JKaJIbUIaHYbIHA 9CEP €Tyl MyMKIH caparbuiap MeH aTa-aHalap/IbIH
mekTeyii yiarici. COHbIMEH KaTap, TaJgayAblH camajibl oAiCTepiHE HAa3ap ayAapbUIIbL, OV
KOPBITBIHBLIAPIbIH aYKbIMBUTBIFBIH [IEKTEY1 MYMKIH.

Y CBIHBUTFAH TACUII OZJaH 9pi KOJIaHy JKOHE AAMBITY YIIIH p TYPJl aiMaKTapAaH *KoHe
QJIEYMETTIK-3KOHOMUKAJIBIK TONTAPAAH KONTEreH MyFaliMAepil, aTa-aHalapibl JKOHE epTe
JKacTarbl Oanajapabl 1aMbITy OOMBIHIIA MaMaHAAPAbl KAMTHTBIH PECIIOHIEHTTEPAIH YJITiCIH
KEHEHNTY YChIHBUIaIBl. MaCeNeH] JKaH-KaKThl )KoHEe OOBEKTUBTI TYCIHYl KAMTaMachI3 €Ty YIIiH
carajbIK YKOHE CaH/BIK TOCLIAEP i Koca anFaHaa, OlpiKTIPIIreH Tajjay 9/ CTepiH KOJNAaHy 1a
MAaHBI3/IbI.

CoHbIMEH KaTap, ara-aHaJNAPABIH OpPTYpPJl omicTepiHiH OipHemme >KbUl OOWBIHA
OanmanmapabplH AaMyblHA 9CepiH OakpuiayFa MYMKIHAIK O€peTiH y3aK Mep3iMIl 3epTTeyiep
KYprizimyl kepek. bynm y3ak mepsimai ocepiepli aHBIKTayFa jKoHE TopOuelnyiep MeH ara-
aHaJlapra apHaJFaH MPAKTHKAJIBIK YChIHBICTAPABI HAKTBUIAYFa KOMEKTECE 1.

Bynan IIbIFaTBIHBEL, 3€PTTEY HOTHXKENEpl IOCTYpJl JKOHE HMHHOBALMSJIBIK OIICTEepAl
€CKEpeTIH epTe KacTarbl Oalanapapl TopOueneyre WKEeMIl >KOHE AapajiaHFaH TOCUIIH
KQXKETTUTIMH pactaiiabl. OChl TaKbIPBINTHI OaH dpl 3€PTTEY KOHE NaMBITY Kasipri KOFam
JKarmalblHAa OanajapAblH JKaH-KaKThl JKOHE YHJIECIMAl JaMyblHAa BIKIAN €TETIH €H JKaKChl
CTpaTerHsIap MEH TIXKIpUOeIep/l IoipeK aHbIKTayFa KOMEKTECEeI.

KopbIThIHABI

KopsITeiHAbLIal Kene, jkac Oananapabl TOpOHMENeyAlH 3aMaHayH TOCUIAEPIH 3epTTey
Kasipri 3aMaHAa OamajmapAblH JaMyblHA oCEpP €TETIH MAaHbI3Abl TEHOCHUUSJIAP MEH
NPUHLHUNTEP/] aHbIKTayFa MyMKiHAIK Oepai. ocTyp:l *koHe HHHOBALMSUTBIK TOpOHE 91IiCTePiH
Tanngay HeriziHae OlpHelIe Heri3ri TYKbIpbIMIAp Kacajibl.

BipiHmineH, mocTypni >KoHE WHHOBALMSIBIK oxicTepal OipikTipy epTe KacTarbl
Oananapae! TopOueneyAiH eH TuiMal Taciil Ooei Tadbutaabl. JlocTypaal oaicTep TYPAKTBLIBIK
neH OOJDKaMABUIBIKTBI KAMTaMAaChI3 €Tel, ajl THHOBALMSUIBIK TOCUIIEP JKEKe KAKETTUIIKTEepre
OefiiMaenyre >KoHE OKbITY MEH AAaMbITy VIIIH 3aMaHayd TEXHOJOTHSUIApAbl MaiiiajaHyra
MYMKIHIIK Oepeni.

Exinmmien, Gananapael Topouesneyneri SMOLHUOHAJI/IBI KIHE SJIEYMETTIK JaMyAbIH POJiH
atamn eTy MaHbI3Ibl. MoOHTeccopu koHe Pemko DMuius Tociimepl CHAKTbI MHHOBALIMSIIBIK
onicTep OanamapablH BIHTBIMAKTACTBIK, SMIIATHS YKOHE SMOLMOHANbI HHTEJUIEKT JaFblIapbIH
KaJIBINTACTBIPYFa BIKIAJ €TETIH IepOecTiK MeH QeyMeTTIK e3apa apekerrecyre Oaca Hazap
aynapamsl.

CoHpiHA, 3epTTey HOTIKENEpl TopOuenniyiep, ara-aHanap KoHe epTe OalaiblK IMAKThI
IaMBITy MaMaHAapbl YIIiH TaXIpOWenmk MaHbi3bl Oap. bamamapaer TeopOueneymiH macTypii
JKOHE WHHOBALMSJIBIK TOCUINEPIHIH aPTHIKIIBUILIKTAPBl MEH KEeMINUNKTePIH TYCIHY
OananapaplH Ka3ipri 3aMaHFbl KUBIHIBIKTAPbl MEH KOKETTIKTepiHe Oefiimaenrer TopOue MeH
OKBITY/IBIH TUIMJI CTPATErUsJIapbIH )KacayFa KOMEKTECEI.

JKorapeima alThUIFaHOApABI KOPBITBIHABUIAM Kejie, epTe KacTarbl Oajaiapbl
TopOueneyaeri A9CTypJil ’KoOHe MHHOBALMSUIBIK SICTEPIH MHTETPALHUSICH Ka3ipri KOFaMIIaFbl
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coOmepniH JKaH-)KaKThl *KOHE YHJIECIMAl JaMyblHa BIKMAJ €TETIH NMEePCHEeKTHBAJBIK TOCLI
OonbIn TabbUIAABL.
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MBIINIJIEHUE POCTA BYAYIIUX NEJAT'OI'OB B UHTET'PALIUA
C UX HENPEPBIBHBIM TPO®ECCUOHAJBHBIM PAZBUTUEM
Mypsaaunosa A.JK.", Yannesa H.T.!

*HAQO «Cesepo-Kasaxcmanckuii ynusepcumem um. M. Kosvioaesay
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnonoenyuu: M_alma60@mail.ru

AHHOTAITHSA

ComepkaHue CTAaThH OCHOBAHO HA PCHICHHHM MPOOJICMBI (DOPMHPOBAHHS MBIILICHHS POCTA OYAYIIHX
neaaroroB. Takoe MBIIUICHHS, C OJHOW CTOPOHBI, CTHMYIHPYET HMPOLECCHl H ACATCIBHOCTD HENPEPHIBHOTO
PO (HECCHOHATTBHOTO PA3BUTHSL, C APYTOH CTOPOHBIL, - MOAABIACTCS (PHKCHPOBAHHBIMH MPABHIAMH TPATHIHOHHOH
o0Opa3oBaTeIbHOM CHUCTEMBL Llenecoo0pa3sHOCTh HCCICAOBAHHA MPOOJCMBI CBA3aHA C PA3BHTHCM ATCHTHOCTH
6yl[yH.[I/IX neaaroroB, HX MCTANMO3HAHHWI, MCTAHABBIKOB H MeTaKOMHeTeHHI/Ifl, H606XO£[I/IMI>IX A1 YBEPCHHOTO
MPOJBHKCHAS 00PA30BATCIIBHBIX HHHITHATHB B CHCTEME 00pasOBaHUs A CIOKHOTO obmectsa. Llens craten -
PACCMOTPEHHE PECYPCOB MEJTATOTHICCKOTO BIMSAHHUS HA MBIIUICHAC CTYICHTOB B HETHHCHHOM 00pa30BaTCIbHOM
MpOLEecce, KOTOPBIE aKTYATH3HPYIOT HX YCTAHOBKH O IUIACTHYHOCTH MBIIUICHHA B HATIPABICHHH PACIIHPCHHS
TPaHHL YYCOHO-TIO3HABATEIFHOW [JOCATCIBHOCTH, €C¢ HHTCTPAIMH C JCATCIBHOCTBIO  HETPEPHIBHOTO
npo(heCCHOHATBHOTO PA3BHTHA. BeaymmuM METOoA0M HCCICIOBAHHA CTaka SKCICPHMEHTATBHAA ampoOanus
PECYpCcoOB MBIOLICHHA POCTa B 00pazoBaTelIbHOM mpounecce. [1o pesyipTataM HCCICOOBAHHS YCTAHOBJICHO:
COBPEMCHHBIC CTYACHTHI MPCAPACIIOIOKCHBI K CHHTEC3Y (I)I/IKCI/IpOBaHHOFO MBINUICHUA W MBIIIJICHAA POCTA, YTO
BBI3BAHO (DYHAAMCHTATBHOH H3MECHUHBOCTBIO Cpeabl. BMecTe ¢ TeM, LEICHANPABICHHOS U MOCCAOBATCILHOS
BIHSAHHC CHIOCOOHO TPAHC(HOPMHPOBATH MBIILJICHHEC POCTA OOYUAFOIMUXCSA B CYOBCKTHBIH CTHIb ACATCIFHOCTH B
paboTe Hax cOOOH, CBOUM JIMIHOCTHO-TTPO(ECCHOHATBHBIM PAa3BHTHEM. TEOPETHUECKAS 3HAYMMOCTD PE3YIbTATOB
CBS3aHA C OOOCHOBAHHEM MBIIUICHHS POCTa KAK YCIOBHA H (DAKTOPA HEMPEPHIBHOTO NPO(ECCHOHATEHOTO
pa3BuTHA OYAYIIHMX NEAAroroB. [IpakTHUCCKas 3HAYMMOCTH HANPABJICHA HA TMOBBIICHHC 3()()CKTHBHOCTH
PO (HeCCHOHATBHO-TICAATOTHICCKOTO  00PA30BAHUS TOCPSACTBOM YIPABICHUS OOYYAFOIIAMHUCSH MPOICCCAMH
CaMo00PA30BAHHS, CAMOPETYJLILHA H CAMOPA3BUTHAL

KmoueBnie cioBa: Oyaymue MeAarory, HEMPEPHIBHOS MPO(ECCHOHATBHOS PA3BUTHE, MBILLICHHS POCTA,
00pa30BaTCIBHBIC PECYPCHL, CTYACHUCCKA AKaICMUUCCKAs ABTOHOMHSL.

BOJIAINAK M¥TAJIMJAEPAIH Y3AIKCI3 KOCIBU JAMYbBIMEH
UHTETPAITUAJA OCYIH OMJIAY
Mypsanunosa A.JK.!", Yanuesa H.T.!
P «Manaw Koszvioaes amwvimoassr Conmycmix Kazaxeman ynusepcumemiy KeAK
Ilemponaen, Kazaxcman
"Xam-xabap yuin asmop: M_alma60@mail.ru

Anganra

MaxanaHsIH Ma3MYHBI 00IAIIAK MYFATIMACPAIH 6CYi TypajIbl OHIay bl KATBIITACTHIPY MOCCICCIH MICIIYTE
HeriznenareH. MyHza# oinay, Oip »kaFbIHAH, Y34IKCI3 KaciOn JaMy mponecTepi MEH KbI3METIH BIHTANAHIBIPAIbL,
EKIHIII >KaFrbIHAH, JACTYpui OimiM Oepy »KyHeciHiH OCKITUITEH epeskenepiMeH Oachlmaabl. MoceneH! 3epTTeyAin
OpPBIHIABUIBIFBI  OONAINAK  MYFANIMICPAIH  ArcHTTITIH, OJApAbIH MCTATAHYBIH, MCTAaHABKAJaphl MCH
MCTAKOMIICTCHIMMAIAPBIH JAMBITYMCH OaMIaHBICTHI, OYJT KypACT KOFaM YIIiH OiriM Oepy xykecinae OimM Oepy
OacTaMamapblH CCHIMII TYPAC LITCPINCTY VIIH KAkeT. MaKajaHBIH MAaKCATHI-CBI3BIKTHIK eMec Oimm Oepy
MIPOLIECIHAC CTYACHTTEPAIH OMIAybIHA IIEAATOTHKAIIBIK 9CEP ETy PECYPCTAPHIH KAPACTHIPY, 0JIAP OKY -TAHBIMIIBIK
iC-OPCKETTIH INCKAPAJaphIH KCHCHTY, OHBI Y3OIKCI3 KoCiOM mamMy KBI3MCTIMCH HHTCTPAIMMAIAY OAaFbITBIHIA
Ofiay bl MKSMILTITI Typajbl KO3KapacTaphIH KAHAPTAABL. 3CPTTCYIiH JKCTCKIII dici OiniM Oepy MpoUeCiHae
ecy Oiylay PeCypCTaphlH 3KCIICPUMCHTTIK CHIHAKTAH OTKI3y OOMABL 3ePTTCY HOTHXKEICpI OOMBIHINA MBIHANAD
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AHBIKTAJIBL. KA3ipri CTYACHTTEP KOPIIAFaH OPTAHBIH TYOETCIIl e3repyine OaiIaHbICTHI TYPAKTHI OHJIay MCH 6Cy
oifnaybIHbIH cuHTE3iHE OcHiM. COHBIMEH Oipre, MaKCaTThI KOHE JOHEKTI ocep OLIM ayIIbIIapAbIH 6Cy OHay bIH
03 OCTIHIIE KYMBIC iCTEYACTi CYOBCKTHBTI KBI3MET CTHITIHE, 631HIH JKeKe jKoHE KOCIOM JaMYBIHA ©3TCPTC aaIbl.
HormxenepaiH TCOPHSUTBIK MAHBI3ABIIBIFEI OONAMAK MYFAMIMACPAIH Y3MIKCI3 KOCIOM JAMYBIHBIH INAPTHI MEH
(akTOpBl pCTIHAC ©CY OWIAYBIHBIH HETI3ACMCCIMCH OaHmaHBICTHL [IPAKTHKANBIK MAHBI3IBLUIBIFB  OiTiM
aNyIBIIAPABIH, 631H-631 TOpPOHMENey, ©31H-631 PETTCY JKOHE ©31H-631 JAMBITY IPOLECTEPIH OacKapy apKbLIbI
KOCINTIK-TIEAATOTHKAIBIK O17iM OEpyAiH THIMILTITIH apTTHIPYFa OarbITTAIFAH.

Tyiiingi ces3aep: Oonamak MyFramiMzaep, Y3OIKCi3 kociOm mamy, ecy oiimay, OimiM Oepy pecypcTapsl,
CTY/ICHTTIK aKaJACMHUSUIBIK ABTOHOMUIS.

THE GROWTH MINDSET OF FUTURE TEACHERS IN INTEGRATION
WITH THEIR CONTINUOUS PROFESSIONAL DEVELOPMENT
Murzalinova A.Zh."", Yalieva N.T.!

"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*‘Corresponding author: M_alma60@mail.ru

Abstract

The content of the article is based on solving the problem of forming the growth mindset of future teachers.
Such thinking, on the one hand, stimulates the processes and activities of continuous professional development,
on the other hand, it is suppressed by the fixed rules of the traditional educational system. The expediency of
studying the problem is related to the development of the agency of future teachers, their meta-knowledge, meta-
skills and meta-competencies necessary for the confident promotion of educational initiatives in the education
system for a complex society. The purpose of the article is to consider the resources of pedagogical influence on
students' thinking in the nonlinear educational process, which actualize their attitudes about the plasticity of
thinking in the direction of expanding the boundaries of educational and cognitive activity, its integration with the
activities of continuous professional development. The leading research method was the experimental approbation
of growth thinking resources in the educational process. According to the results of the study, it was found that
modern students are predisposed to the synthesis of fixed thinking and growth thinking, which is caused by the
fundamental variability of the environment. At the same time, purposeful and consistent influence can transform
students' growth thinking into a subjective style of activity in working on themselves, their personal and
professional development. The theoretical significance of the results is related to the substantiation of growth
thinking as a condition and factor of continuous professional development of future teachers. The practical
significance is aimed at improving the effectiveness of vocational and pedagogical education through the
management of students in the processes of self-education, self-regulation and self-development.

Keywords: future teachers, continuous professional development, growth mindset, educational resources,
student academic autonomy.

Beenenne

JUis  COOTBETCTBUSI BBI30OBAM CIIOXKHOrO oOmecrBa ¢ ero (yHIaMEHTaJIbHOM
U3MEHYMBOCTBI0 U HEHCCIKAeMBbIMH BO3MOXKHOCTSAMHU Ui pocTa MNpodecCHOHATbHOEe
oOpa3oBaHue  OyAymMX  MEAaroroB  OOJDKHO  WMETh  KOHTEKCT  HEMPEpBIBHOTO
npodeccuoHanpbHOro pasButus (daree - HIIP), He OrpaHHUYUBAsICh NPEAMETHO-
Nearoru4eckum.

B namem nonumanun HIIP Oyaymmx mexaroroB — 35TO ydeOHas NEATEIbHOCTD,
BBIXOJISIIIAS 32 PAMKH TPAJAULIMOHHON yUeOHOH AeATEIbHOCTH MOCPEICTBOM MOTUBUPOBAHHOTO
U yIpaBJIIEMOro camMooOpa3oBaHUs, KOTOpoe OOydarommecs OPraHu3yKT M BBITOJHSIOT
(M3y4aroT, UCTIBITHIBAIOT M MPUMEHSOT) JJIsl IPOABIKEHUSI OT 3HAHUH K METArlO3HAHUIO, OT
HaBBbIKOB K METAHABbIKAM, OT KOMIIETEHIINI K METAKOMITETEHLUSIM.

Taxkoe HIIP, xak mOATBEP)KAAIOT HAIUIW HAONIONEHUS, CTHMYJIHUPOBAHO MbIULIEHUEM
pocma.
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ITcuxomor Carol Dweck Boimensier 2 tuma mbimierus. Tak, Jroau ¢ GUKCHPOBAHHBIM
meinuienneM (fixsed mindset) yOexxaeHbl, 4YTO UX Ka4eCTBA M TAJIAHT KAaK BPOKIECHHBIC YEPThI
HEU3MEHHBI, YTO NMPEANOChUIKON yCriexa siBisieTcst TananT. JIronu ¢ MbinuieHueM pocrta (growth
mindset), HampPOTWB, CYHWTAOT. WX CHOCOOHOCTH MOJKHO pPa3BUBATh TMOCPEICTBOM
HaCTOMYMUBOCTH, YIIOPHOTO TPyAa M TTPAKTHUKH [ 1].

MpbinuieHue pocta Oy Iy ux negaroroB — CUCTeMa MIACTHYHBIX YOSIKISHUH B TOM, UTO
HABBIKU, YMEHHSI U CIOCOOHOCTH MOYKHO Pa3BUBATh MOCPEACTBOM IIeJIEHATIPABICHHBIX YCHITUH
B 00Oy4YeHHH HOBOMY U B OBJIAICHUU CTPATETHSAMH CaMOOOPa30BAaHMWS, CAMOPETYJSIUU U
CaMOpPa3BHUTHSI.

MpbIieHre  pocTa  «MOKET TMPUBECTH K JIydlled yCIeBaeMOCTH, PAaCIIUPEHHIO
KapbEePHBIX NIEPCIIEKTHB U 0OJIee MPOYHBIM JIMYHBIM U POPECCUOHATBHBIM OTHOIICHHUSIM. JTO
NOCTUTAETCS TMyTeM TMOOUIPEHHsT CTYAEHTOB VIIOPCTBOBaTh, NPUHUMATh BBI3OBBI U
paccMaTpuBaTh HEYAauu KaK TPaMILIMH Uit Oyayiero yemexay [2].

25 ampens 2023 roma B Satbayev University ¢ nekuued «310pOBO€ MBIIIJICHUE JIJIs
CYACTIIMBOMN JKH3HI» BBICTYMHJI TUPEKTOP MEXIyHAPOIHOTO HHCTUTYTA UHTEIIEKTYaJIbHOTO
pa3BuTHs, TiaBa komutera o oopasosanuto IMEL nmpodeccop Txo ['to FOH (FOxHas Kopes)
[3]. Beaymas uaest JEKLKMH - MBIIIIEHHE KaXKAOr0 YeJOBEKa BIIUIET Ha CyAbOy LIEeJIOi CTpaHbl
- TOATBEPKIAET CTPATETHYECKYI0 3HAYMMOCTb MBIIUICHUS pPOCTa OyAyLIUX MEAaroros,
VUUTBHIBAS WX PACHIMPSIOIIYIOCS COLHMOKYJBTYPHYED MHCCHUIO B COBPEMEHHOM CIIOKHOM
oOrmecTse.

Mexny Tem, rio0ajbHasi mMpoOjieMa 3aKIIOYaeTCss B TOM, YTO «y4YallUecs KUBYT B
cucteMe OOpa3OBaHMUs, IMI€ LEJU, NpaBmia U 0OpaTHAs CBsI3b MOOMIPSIFOT U BO3HATPAKAAIOT
¢ukcupopannoe wmbinvieane» [4]. [puunHa - nemn 'OCO nepenaroTcss B TOTOBOM BHIE
00pa3oBaTeNIbHBIM VUPEKACHUSIM U UTHOPUPYIOT JIMYHBIE e odydaromuxcsi. bonee Toro,
«O0pa3oBaresibHble CHUCTEMbI MEPEMONIHEHbI (PUKCHPOBAHHBIMU MpaBUaMH. BBl JTOKHBI
U3YYUTh OTPENeNICHHbI MaTepual B TEUSHUE ONPESICHHOrO MePUoa BPEeMEHH, HCIOIb3YsI
omnpenejaeHHy0 Metomosoruio» [4]. Takum o0pa3om, (GOpMHUPOBAHHIO MBIILIEHHUS POCTa
CTYICHTOB OOBEKTHUBHO MPEMSITCTBYIOT HAa3BAHHBIC CHCTEMHBIC SIBIGHHUS M TIPOLECCHI,
HaOJIIOJaeMbIe U B TIPAKTUKE KA3aXCTAHCKUX BY30B.

Ileny Hamero wuCCIEAOBAaHMS CBsi3aHA HA MAHHOM JTame ¢ OTOOPOM CTpaTerui,
AKTYaJM3UPYIOIIUX MBIIICHHE POCTa B 00pa30BATEIBHOM MPOLECCE IS MOTHBHPOBAHHOTO
ynpasyieHus cryaentamu cooctBeHHbIM HITP. C 11e/iblo KOHCTPYKTHUBHO COTJIACOBAHBI 33a4H:
1) yTOYHHTH pecypCHbIE BO3MOXKHOCTH TIPEMONABAHUSA, AKTYAIH3UPYIOMIET0 OCO3HAHHbBIE
MPOSIBJICHUS] MBIIIJICHHUS] POCTA CTYAEHTOB, 2) 0000IIUTh MeJaroruyeckue yCIOBUS CHHTE3a
MbIIUTeHUst pocta ¢ mporeccamu HIIP B oOydeHnn, OCHOBAHHOTO Ha ©CTECTBEHHOW CBSI3H
YCHIIUN O0YYarOIUXCsI IO PEOAOICHHIO YIeOHBIX U MPO(hECCHOHATTBHBIX e ULIUTOB.

AKTYabHOCTh UCCIIEOBAHUS ompenensercs GpopMupoBaHueM y OyaymuxX Memaaroros,
KOTOpPBIE B OOJbIIEH CTENEHU CTATKUBAIOTCS C BBI30BAMU, BEPHI B Ce0sl U CBOM BO3MOKHOCTH B
obiactu HIIP, 4To siBRsieTCs] MPEANOChUIKONM UX MPOAKTUBHOCTH U JIMEPCTBA B MPEACTOSIICH
npoeCCUOHANIBHONM AesTeNbHOCTH. HOBH3HA WCCIENOBAaHUS CBs3aHA C OMNpeneeHUueM
MEXaHU3MOB UHTErpauuu MbljeHus pocra u HIIP.

Martepuajibl 1 METOABI HCCJICTOBAHUS

JIist MOCTYDKEHMS LeJT U 3a/1a4 UCCIICOBAHMSI HAMU MPUMEHEHBI CIISTYIOIINE METOIBL:
KPUTHUYECKHI  aHaju3  JuTeparypbl, pabora  (OKyC-TpyIIbL, MOAETUPOBAHHUE U
MPOEKTUPOBAHUE, SKCIIEPUMEHTAIBHOE O0yUYEeHHE.

Kpurndeckuit aHamm3 TuTepaTyphl O3BOJIIIIL, MPEKIE BCETO, OMPEASIUTE OCOOEHHOCTH
(OpMUPOBAaHHS MBILUICHUSI POCTa Y CTYJAEHTOB By3a - 3TOTO CIIOKHOTO B CBOEH CTPYKType
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(eHoMeHa, 4TO 00OBbACHAET OOBEKTUBHBIE TPYAHOCTH MEAArOTHIECKOTO BIIUSHUS Ha Hero. Tak,
Jonathan H. Westover (August 10, 2024) Ha3biBaeT nepBonpu4uHy: «PocT cam mo cebe co3maer
nucbanaHc, KOTOPhIM TpeOyeT BhIXOda M3 30HBI KOM(dopTa U mepexona Ha HOBOE OOydeHHE,
yIPOKAET YyBCTBAM KOMITETEHIINU 1 Oe30macHOCTI [5]. COOCTBEHHOE MBILLICHUE CTYACHTOB
u oOpasoBaTesbHasl cpena ¢ MmpeodyagarouM (PUKCUPOBAHHBIM MBIIUICHHEM TaKXKe MOTYT
CTaTh CEPhE3HBIM OAPHEPOM Ha MYTH K MBIILIEHUIO pocTa [6]. B 3Tol CBsA3M mpuBeneM npumep
toHkoro 3amedanusi David S. Yeager u Carol S. Dweck (2020): «IIpuuuna B TOM, YTO MOYTH
000N YeNoBeK, Naxe CTYIeHThl ¢ Oojiee (PMKCHPOBAHHBIM MBIILICHUEM, IOJKHBI OBITH
3aMHTEPECOBAHBI B O0YUEHUH, HO MBILIJICHUE JOKHO HA4YaTh UMETh 3HAUYCHUE, KOTA JIFOJISIM,
BO3MOJKHO, TPUAETCS MOXKEPTBOBATH CBOMM MYOJUYHBIM UMHIKEM YEJIOBEKA C BBICOKHUMH
CrocOOHOCTSIMHU, 4TOOBI yuuThCsi» [7]. JlaHHOEe 3amedaHuwe MONTBEPIKIAETCS HALTUMU
HaOmoneHusiMu: 1) He Bcskoe (QopManbHOoe 00ydyeHHe, Jake  OTJIHMYAIOIeecs
UCTIOJTHUTENIbHOCTBIO, COMPOBOKIAETCS PA3BUTHEM MBIIIICHHUST pOCTa U, Kak ciencreue, HIIP,
2) wbluuieHHe pocta TpeOyeT OCO3HABAEMOW CHUTyallMu 3aTPYOHEHUN B ONpeneIeHHON
crenierw; 3) obydenne 3¢EeKTUBHO TOT/IA, KOTa OHO padoTaeT Ha MBIILJICHUE POCTa.

C nmpyro#i CTOpOHBI, MHOTHE UCCIIEIOBAHISI OOOCHOBBIBAIOT BIIUSTHUE MBIIIJICHUS POCTA,
HaTmpuMep, Ha:

— Ooyiee BBICOKHME OIEHKH PEYM U BBICOKYIO KOMIIETEHTHOCTb B MEKIMYHOCTHOM
obmmenny, Oojiee HU3KYIO TPEBOKHOCTh MyOJIMYHBIX BBICTYIUICHH [8];

— yJy4IIeHHE YCIEBAEMOCTH IO MAaTEeMAaTHKE C MOMOIIBI BMEIIATEIbCTBA HA POCT
WHTEJIEKTa TIOCPENCTBOM OOpaIeHus K yOeKIeHUsIM O0YHaroIIuXCcsl O IPUPOJIE UHTEIJICKTa,
MO3BOJISIFOIIEH PAacTH B OTBET HA LEJICHANPABJIEHHBIC YCUJIUs, TPOOysi HOBBIE CTpaTerud U
oOpainasich 3a MOMOMbBO [9];

— pa3BUTHE KpeaTWBHOCTH W uHHOBaiuih, yto Carol Dweck (September 30, 2023)
oOmbsicHsieT cneayromuM oopazom: «CTymeHTaM HyKHO MPoOOBAaTh HOBbIE CTPATETUU U HCKATh
MHEHHS JPYTUX, KOT/Ia OHM 3acTpsuti. MM HyKeH 3TOT penepryap MOAXOIOB, a HE MPOCTO
rpyOble ycrinst, 9T00BI YUUTHCS U COBEPIIEHCTBOBATHCS [ 10].

Bribop Takoro Meroma uccienoBaHus, Kak (OKyc-rpyimna, oOycaoBiIeH ero «borarbiM
COUYETaHHEeM NEPCIIeKTUB U pa3Horiacuii» [11], korna o0y4aromyecs B CHCTEME CJIOKUBIIUXCST
OTHOLICHUN MOTYT ONMUPATHCS WJIH, HAITPOTHB, OpOCaTh BBI3OB OTBETAM JPYT APYra, a TaKKe
OyMaTh O HOBBIX Ui HUX HUAesix (B HaiieM ciaydae 5to unaeu HIIP).

Paborta 4 dhokyc-rpymnmn Oblia opraHu3oBana B Mae 2024 roaa ¢ y4acTHeM O0y4arOIuXCsl
CKY um. M Kossibaesa: OIT 6B01201 - TomkonbpHOE 00y4YeHue u BocuTanue» (3 u 4 Kypcsl,
13 gen.), OIl 6B01301 - [legaroruka u mMeroAuka Ha4asbHOTO oOyueHus (3 u 4 kypcol, 35
yen.), OI1 7M01101 - Ilenaroruka u ncuxomnorus (1 u 2 kypesl, 8 uen.), 6B01101 - Ilenaroruka
u nicuxosorus (3 kype, 11 gen.). Beero - 67 uenosexk.

B ocHOBY paboThl GOKYC-TPYIII MOJOKEHA 2UnOmMe3a: e€Ci 00yYarOIUEcs MPOSIBIISIFOT
YCTaHOBKY HAa POCT, TO OHH C TOTOBHOCTBIO OIpPENessiFoT U peanusyroT 3amaun HIIP, Tk
CUHTAIOT, YTO PA3BHBAIOT TEM CaMbIM HYKHBIC JJISl YCIEIIHOCTH OOYYEHUS METAHABBIKU W
METaKOMITETeHIINH.

B ocHoBy MopmenmupoBaHus — OOpa3OBaTEIBHONW  Cpeabl H  MPOCKTHPOBAHUS
00pa3oBaTeNIbHOTO TMPOLECCa, BIUSIOIIET0 HA MBIIUIEHHE pocTa OyayImux MeAaroros,
MOJIOKEHBI MaTepuaibl MacimTabHOro wuccienoBanus [12]. B HeM mnpemnoskeHa MOZENb
yIOpaBJIEHUs] TIPOLIECCOM OOYYEeHUs C HeNbl0 (POPMHUPOBAHUS UCCIETYEMOTO MBICIUTEIHHOTO
TUMA. JTa MOIENIb MPEANojiaraeT MNePCOHATM3UPOBAHHOE OOy4YeHHEe, CaMOCTOSITEIbHOE
oOydeHue, BHYTPEHHHI KOYYMHI, AayTEHTHYHYIO OLIGHKY U pedJeKCHI0. 3aciy’KUBaIOT
BHUMAaHWUSI BBIICJIEHHBIC 5 KOMIIOHEHTOB yIpaBiieHus: o0ydeHneM: 1) CTYI€HTBI KaK BIaebLIbI
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oOyueHus, 2) KpeaTHBHBIH AM3aifiH 0OyueHHs, 3) KpeaTuBHbIC yueOHBIE MEPONPHSTHS,
4) onenka niist passuthst odyuenws, 5) feedback.
Pe3yabTaThl HCCIeI0BAHUA

Kputnueckuii aHanus JuTepaTyphl MO3BOJMI OOOCHOBATH CBSI3b MEXKIY MBIIUICHUEM
pocta u HIIP. Tak, mblnuieHne pocta OyAyIIMX MEeNaroroB paccMaTpPUBAET 3aTPYAHEHUS B
y4eOHOW MAeSITeNTbHOCTH Kak MOTHUBATOpbI nesitenbHOcTH HIIP, HampaBieHHOH Ha WX
yCTpPaHEHHUE MOCPENCTBOM CaMbIX Pa3HOOOPA3HBIX CTPATETUH caMOpa3BUTHS U (popMupyrommen
METaHABBIKH U METaKOMIeTeHInH. B nesitenbHOCTH MbiuteHus pocta U HIIP oOyvaromuecs
PACLIMPSIFOT TPAHULIBI JTMUHBIX BO3MOXKHOCTEH. O0a Buia AeATENbHOCTH OOBENUHSET LeTb -
JUYHOCTHOE U mpodeccnonanspHOe coBepiueHcTBOBaHUE. O0a BUIA EATEIILHOCTH OCHOBAHBI
Ha CYOBbEKTHOH TO3UIIMH HOCUTEJISI MBILIICHUS.

ITo pesyabpraTamM CTPYKTYPHUPOBAHHOTO W LEJEHANPABIEHHOTO OOCYXKIEHHS B (hOKyC-
IPyInax KOMIUIEKCA BOIPOCOB M KAU€CTBEHHO-KOJUYECTBEHHOH HHTEPIIPETALMH OTBETOB
OTperesieHa CTEeNEHb MPEAPACIONOKEHHOCTH Y O0YYArOIUX CSl K MBILIUIEHHIO POCTa, YTOUHEHO,
YCTaHOBKHM Kakoro tuma MmbiinuieHus — fixsed mindset wnmmu growth mindset — craHoBsTCs
KaTaJIN3aTOPAMH HX TIO3HABATEJIbHOM NEATENbHOCTH M MOTHUBATOPAMH HX JAEATEIbHOCTH
METaro3HaHusI, TpaHCHOPMHUPYIOIErocs B aesitenbHOCTh HITP.

B Tabnune 1 Mbl 06001UIM HHANBUTYAIbHBIE OTBETHl YY4aCTHUKOB (DOKYC-TPYII, 4TOOBI
UMETb SICHOE U HAIJIITHOE MPECTaBIEHHE, IIPU KAKUX OOCTOSITENbCTBAX B IPUOPUTETE Y HUX -
growth mindset.

Tabmuma 1. O6oOmeHHbIe XapaKTEPUCTUKN OTBETOB MO pe3ysbrataM padoTsl Pokyc-

rpyHIl

Bompocs! B pabote OTBCTHI HA BONPOCH B 0000IICHHOM BHIC

(I)OKYC-I’pyHH CTYJACHTOB 6aKaJIaBpHaTa MATHCTPAHTOB

TpeObyer mm Bame oOydeHue | TpeOyeT MOCTOSHHBIX VCHIMH, | TpeOyeT MOCTOSTHHBIX H

TMOCTOSHHBIX H YCAOKHAIOIUXCS | CBA3AHHBIX C  PACIIHPSHUCM | VCIOKHAFOIIHXCA VCHJIHH,

yCHIHi? 3HAHHUH, YMEHHH, HaBbIKOB (100%) | cBA3aHHBIX c COBMELICHHEM
padoTHI 1 OOYUEHHS, PACIHMPESHUEM
CaMOCTOATETBHON
HCCIICIOBATCIIECKON CATCIBHOCTH
(100%)

Kax (dhopmyHpyETe OCNH | MPSAMOYHTAOT MPOCTO H MPSAMOYHTAOT MPOCTO H IOIMIATOBO

COOCTBCHHOTO OOYUCHHA - Step by
step (IMpoCTO U MOIIATOBO) HITH BCC
CJI0KHCE W CJIOJKHCE?

momaroBo (36,4%), Bce ClOKHES
u caoxHee (63,6%)

(25%), BCC CIIOKHEE H CIIOKHCC
(75%)

Kaxosbl mpuunsbl Bamux Heyaau
B OOyHUCHHH ¥ pa3BUTHH?

BHIAT NPHYHHBI B OTCYTCTBHH
CHocoOHOCTEH K OOYUCHHIO H
passurHio (18,2%),

BO BHCIIHEX (hakTopax (18,2%), B
HEIOCTATOYHOCTH  COOCTBEHHBIX
BOJICBBIX YCHIMM M JCHCTBH,
HATIPABJICHHBIX HA MPCOIOICHHC
Heymad (63,6%)

BHAST MPHIHHBI B OTCYTCTBHH
CHOCOOHOCTEH K OOYUCHHIO U
passutHro (0%),

BO BHCIMHEX (pakropax (12,5%), B
HEJIOCTATOYHOCTH COOCTBEHHBIX
BOJICBBIX YCHUJIMH U ACHCTBHM,
HATIPABJICHHBIX HA MPCOIOICHHC
Heyaad (87,5%)

Kakue crparerun BeiOupaere 1
MPEOIOJCHHUS TPYIHOCTCH B
OOyUCHHUH U pa3BUTHH: 1) TC e,
YTO MOMOTAJIH PAHEE,

2) HOBbIC, HO H3BECTHBIE CBOCH
3(p(PEKTHBHOCTHIO, 3) HOBBIC U
MAJIOH3BECTHBIE CBOCH
3(h(CKTHBHOCTHIO

BBIOHPAOT MPUBBIYHBIC CTPATCTHH
(45,5%), HOBBIC H MPOBCPCHHBIC B
qy;koM ombrre (54,5%), HOBBIC H
Manmou3BecTHBIC (0%)

BHIOHPAIOT TPHBBIYHBIC CTPATCTHH
(12,5%), HOBBIC W TPOBCPCHHEBIC B
yyxoM ombite (75%), HOBBIC H
Manom3BecTHbIC (12,5%)
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OO0pamacTech 1M 32 OMOMIBE) K
HOCHTEJIIM HYXHOTO Bam omeira?

oOpamaroTcs (81,8%), HE
obpamarorcs (18,2%) 3a ombIToM

oOpamarorcs (87,5%), HC
obpamarorca (12,5%) 3a onmbiToM

Hy»xnaerecs m B 00paTHOH CBA3H
oT:1)nmpenogaBarenei,
2)OJHOKYPCHHKOB, 3) BHCIIHUX

HYIAI0TCS1 B OOPAaTHOM CBSI3H OT:
1)mpemomasareneii(72,7%),
2)0AHOKYPCHHUKOB(63,6%),

HYKJAI0TCS1 B OOPAaTHOH CBSI3H OT:
1)mpemomaBaTencii(75%),
2)0AHOKYPCHHUKOB(02,5%),

SKCHCPTOB — I JOCTHIOXKCHHSA | 3) BHCIMHHX KCTICPTOB (27,3%) 3) BHCIIHHUX 3KCTICPTOB (50%)
pe3yIbTaToB 00yICHHS "

paseutra’? Ecim HE HY>KIAacTeCh,

OTMCTBTC

ITpumensiere crpareruu HITP o1 | IpuMEHSMIOT  HA ~ TOCTOSHHOM | MPUMEHSIIOT HA MOCTOSHHON OCHOBE
YIAYULICHUS o0yucHHUA u | ocHOBEe (36,4%), smm3omudecku | (87.5%), smmomumuecku (12,5%),
paseutua: 1) Ha mocrosHHOH | (54,5%), He mpuMmeHsrOT (9,1%) He puMeHTOT (0%)

OCHOBE, 2) B CIy4ae OCTpPOH

HCOOXOAUMOCTH. YKKHTE, CCIIH
HE MPUMCHSICTE BOBCE

XapakTep OTBETOB Ha BOMPOCHI B X0/ (DOKYC-TPYII U UX KOJIUYECTBEHHBIE JJAHHBIC, B
COUYETaHUH C HAOMOIeHHeM (HEeMOCPEACTBEHHBIM, OTKPBITBIM, AUCKPETHBIM, TEMATHYECKUM),
MO3BOJISIFOT YCTAHOBUTH: 1) y OMPOIIEHHBIX O0YYarOIINXCcsl HaOMroaaeTcs 0ajaHe IBYX THIIOB
MBILUTCHUs - (PUKCUPOBAHHOTO U POCTa; 2) MBIIUICHUE POCTAa MPOSBISET ce0sl TOCTaATOYHO
AKTHUBHO U MMOCJICIOBATENILHO, YUUTHIBAS XapakTep 00pa3oBaTeIbHON Cpebl MEAarornieckoro
dbakynprera CKY um. M. Kosbibaesa, 3) mpimnenue pocra crumyaupyer nponeccel HITP, Ho
HE BCETJa B CHCTEMHO-TIOCIIEIOBATEIbHOM BHIE.

Takum o0pazom, padora GOKyC-TpyII MOATBEPIKAAET. IS aKTyaJHu3alUK MPOSIBICHUI
MBILUIEHUSI POCTa C MNEPCIEKTMBOM €ro HMHTErpaluu B Mpouecchl U aearenbHocTs HIIP
TpeOYIOTCS Takue CTpaTerud NPEeroAaBaHWs U OOy4YeHUs, KOTOpbIE, C OIHOH CTOPOHBHI,
«BO3BOIAT»  TPYAHOCTH  pelleHuss  OyaymuMu — negaroraMu  npodeccHOHaIbHO-
MMO3HABATENIbHBIX 3a/1a4 B CTATyC TOYEK pocTa growth mindset, ¢ Apyroi CTOPOHBI, MO3BOJISIOT
MPEMOAABATEIIO U CTYJEHTAM YIIPABJISATh pa3pelieHneM TPYIHOCTEH OCPENCTBOM METOAOB U
¢dopm HITP.

Kpurnyeckuii ananus murepaTypbl, MOIEIHPOBAHUE U padoTa GOKYC-TPYIIT MO3BOIHITH
ONPENeNIUTh HAMIy4Ilne Mefarorudeckue YCJIOBUS Il TNposiBIeHus growth mindset B
uHTerpaunu ¢ npoueccamu HIIP:

— MOCTOSIHHOE OOpalleHue B YCIOBHSIX MPoIecca OOYYEHHUs] K YCTAHOBKAM CTYIEHTOB O
BO3MOJKHOCTSIX /Oapbepax MHTEJIEKTYaIbHOTO/KOTHUTUBHOTO Pa3BUTHS,

—3amaHus popmata Stretch assignment, oOecnieurBaroIINe MOCIE0BATEIbHBIN MEPEX0
o0y4aromuxcst W3 30HbI AKTYyaJIbHOTO B 30HY OJNWKANWIEro pa3BUTHS, BbI3bIBAIOIINE
yIpPaBJIIEMOE MBICIIUTEIBPHOE HANIpsKeHUe U npennonararomue  scaffolding;

— IPOEKTUPOBaHUE 00PA30BATEIHLHOIO MPOLIECCA B JIOTUKE TIPOABUIKEHHST 00yHaIOIINXCsT
OT TPEAMETHBIX 3HAHWH K METANO3HAHHIO, OT HABBIKOB MENArOTHYECKON NeATETbHOCTH K
MeTaHaBbikaM B mapagurme lifewide u lifedeep, or mpodeccronanbHO-Iemarormueckmx
KOMIIETeHIINH K MeTakoMmieTeHmsM HIIP;

— TPEACTABJICHHE KaK TMPEenojaBaTeieM, TaK W OOyYarOIIUMUCS JIMYHOTO OIbITa
meimuienuss pocta u HIIP mocpenctBom  Storytelling, pediekcumBHOrO, KpUTHUECKOTO
Pa3MBILITCHHUS,

— KOHTEKCTHOE O0y4YeHHe, MOTUBHPYIOIIEE K OCO3HAHHOMY MTOUCKY U PEISHUIO MpodiiemM
METaroru4ecKol MPAKTUKU TIOCPEICTBOM WHHOBAIIMOHHBIX TMOAXOMOB, 00pa30BaTEbHBIX
UHULUATHB U pedopM;
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— KOMIIETEHTHOCTHOE 00y4eHue, (POpMUPYIOIee TOTOBHOCTh U CITOCOOHOCTH K padoTe ¢
npobjJeMaMl U PUCKAMH TIOCPEACTBOM CTpPATernii WHAMBUAYAJIBHOTO CTHJIS MBIIUICHUS U
TesTebHOCTH;

— pacumpenne JaHamadTa MpIIUIEHUS] POCTa B HANIPABICHUN Pa3BUTHS KPUTHYECKOTO,
HOBaTOPCKOTO U aJalITHBHOTO MBIIIJICHNUS,

— moAPOOHBIN aHAIN3 MPOLIECCOB BBIMOIHEHUST 00YYarOIIUMUCS 3a1aHul ¢ (POKYCOM Ha
XapakTep MBICIUTENbHBIX YCHWINH U TUHAMUKY PE3YyJIbTATOB,

— team building nns co3maHms cpenbl  KOUIAOOPATHBHOTO — B3aUMOIEHCTBUS,
«B3PALIMBAIOLIEI» MBIIIIEHHE POCTA;

— MPUOPUTET CAMOOILICHKH, 0OOCHOBAHHOH eckpunropamu ycrenrHocty, u feedback kax
UHCTPYMEHTOB YJIYYIIEHHS aKaJeMHUECKIX JOCTHKEHHH.

[IpoexTupoBanue nporeccos GOPMUPOBAHHS y OYAYIIUX MMEAAroroB MbILUICHUS POCTa
MO3BOJIUJIO OTOOpaTh W pean30BaTh B JKCIEPUMEHTajJbHOM oOydyeHmu B 2024 ronay Ha
nenarorndeckom ¢akynprere CKY nm. M. Ko3pibaeBa npuseneHHble HIDKE 00pa3oBaTeIbHbIE
pecypcehL

Pecypc, cBsi3aHHBIIE ¢  OOHOBJIEHMEM  CHJLIA0YCOB M YKPersiiOIHM
o0pasoBatenbHy0 3kocuctemy HIIP, OsaronpusitHylo AJisi NposiBJIeHHIl MBbILJICHHUSI
pocra.

B xauectBe npumepa npusenem ¢pparmMeHT padoueil yaeOHOU mporpaMMBbl JUCIUTLITHHBI
«IIcuxonoro-nenaroruueckoe COMPOBOXKACHUE CTYACHTa B 00Pa30BATEIbHOM MPOLIECCE» IS
OI1 7MO01101 «Ilenaroruka u NCUXOJOTHS.

Kparkoe onucanme  aucuuminmHbl  (Kypca): Ilcuxonoro-nenaroruieckoe
COIIPOBOKACHNUE - MHOTOKOMITIOHEHTHBIH M TMOJH(PYHKIIMOHANIBHBIH MPOLIECC C y4acTHEM
OOJIBIIOrO KOJIMUECTBA CyOBEKTOB, TPEOYIOIINIA CTaXKEHHBIX AEHCTBUI MO COMPOBOXKICHUIO
JMYHOCTHOTO, MPO(GECCHOHANBHOTO U COLMAJIbHOrO pa3BuTusl obydarommxcs. Ha Texymmmii
MOMEHT HaONIONaeTcs YCWIMBAIOIIMNACA AucOanmaHCc MexXAay TpeOOBaHMAMU MPAKTHKH K
PEeLIeHNI0 Pa3sHOOOPa3HBIX M CJIOXKHBIX TNPO(ECCHOHANBHBIX 3a7ad M HEAOCTATOYHOU
TOTOBHOCTBIO OOyHaromuxcst HampasieHusi «llemarormueckue Haykm» K HUX PELICHHUIO.
JlaHHBI Kypc HampaBiieH HAa OpPraHU3alHi0 CONMPOBOXACHUS MPOAKTHBHOIO pPa3BUTHUS
oOyuaromuxcs. CTyAeHThI Ha OCHOBE KOHTEKCTYaJIbHOTO H I TEIbHOCTHOTO MTOIX0A0B OyayT
OCBaMBaTh PECYpPCbl W MEXaHW3Mbl aJanTalud K y4eOHOH, HCCIeNOBaTeNbCKOH U
npodeCcCHOHATBHON  eSTENbHOCTH, Pa3BUTHsl LEHHOCTEH M CMBICIOB mpodeccun,
COLIMOKYJNBTYpHOH peanuzaumu. B sToif cBsisu  Tpedyercss peanusanusi MPUHLUIIOB
CTY/IEHTOLIEHTPUPOBAHHOCTH, HWHIWBUAYAJIN3ALUNd M TEPCOHU(PUKALMH B COYETAHUU CO
CTpaTerusiMu MpopeCCHOHATBHOTO Pa3BUTHSI.

Ileav Oucyunaunwt (Kypca): GopMuUpOBaHHE CHCTEMBI NPENCTABICHUH, HABBIKOB U
KOMIIETEHIIMHA IO TPOEKTUPOBAHUIO W PEATHM3ALMU CONPOBOXKIEHHUS OOYYAIOLUIUXCS B HX
JMYHOCTHOM, NPO(eCCHOHATHPHOM M COLMAIBHOM Pa3BUTHU B YCIOBHAX OOPa30BaTENbHOM
skocucrems! HIIP.

3aoauu oucyuniunst (Kypca):

1) yTOYHATh MOCPEACTBOM THATHOCTUYECKUX METOIUK WHANBUIYAJbHBIE U TPYIIIOBbIC
noTpeOHOCTH 1 AeULNTBI O0YHAOIIHUXCSI, TUHAMHUKY UX U3MEHEHUH IOJ BIMSHHEM TeX TN
UHBIX (PaKTOPOB,

2) IpOTHO3UPOBATh, AHATM3UPOBATH U OLIEHUBAThH (PAKTOPBI PA3BUTHUS U PUCKH yUEOHOM,
COLMANIbHON U MPO(eCCHOHATBHO-OPUEHTHPOBAHHON AEATEIBHOCTU CTY/ICHTOB;

3) TPOEKTHPOBATH HCCIEAOBATENLCKYIO Cpeay Ui yJIYYIIeHHS [CHXOJIOro-
NEeNarorndeckoro CONPOBOXKACHUS O0YHarOIUX CS1.
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Pezynomamut 06yuenus. Ilocne ycrnemHoro 3apepiueHus Kypca 00y4aro Luiics:

Oyoem 3HaMb !

— Hay4YHO-TEOPETUYECKHE OCHOBBI PA3BUTHsA JIMYHOCTH CTYAEHTA B YCJOBHUSX
COBPEMEHHOTO By3a 1 €ro 00pa30oBaTesbHOM CPebl;

— TpOLECChl afanTalud CTYJEHTOB K Y4eOHOH, COLMANbHOH U MpO(ecCHOHATBHO-
OPHEHTHPOBAHHOM IEATENIbHOCTH B BY3€,

— IMAarHOCTUYECKHE METOAMKH JJisi MOHUTOPUHIa Ha PEryJIiPHONW OCHOBE OXKHAAHHIA,
noTpeOHOCTeH, 3aTPyIHEHUH CTYICHTOB,

— OCOOEHHOCTH TICHUXOJIOTHUYECKH 0€30MacHoro, KOM(pOPTHOIO U Pa3BHBAOLIETO
COIPOBOKACHUS CTYIEHTOB C OCOOBIMU 00pa30BaTEIbHBIMU IIOTPEOHOCTSIMUY,

— pecypcbl 1udpoBod TpaHchopMmanmm OOpAa3OBATEIBHOIO MpoLecca B HX
HAMpaBJIeHHOCTH HAa IMYHOCTHOE, COLMANbHOE U PO(ECCHOHATBHOE PAa3BUTHE CTYEHTOB;

— cTpateruu yiydineHus 0Opa3oBaTeJbHOW Cpenbl By3a M ee TpaHchopMaLuu B
skocuctemy HIIP B HampaBieHUH MPUBJIEKATEIbHOCTH Il CTYI€HTOB,

— METO/IbI HCCJIEIOBAHUS 1 UCCIIEIOBATEIbCKUE MTPAKTUKH, TPUMEHSIEMbIE ISl PELISHHUS
npoOieM afanTaunuy oO0y4YaroIUXCcsl B YHUBEPCUTETCKOH Ccpene;

HOHUMAMb !

— TEXHOJIOTHIO CO3JaHHs OJNIarOmpHATHBIX YCJIOBHH JJIsi  pPa3BUTHA CYOBEKTOB
o0pa3oBaTeNIbHOrO Mpollecca W peanu3aldd HMMH  JMYHOCTHBIX, COLIMAJbHBIX U
poeCCHOHATTBHBIX TIEPCIIEKTUB;

— TpagULMOHHBIE M WHHOBALIMOHHBIE TOAXOABI B OpPraHU3alMHd  ICHXOJIOrO-
NeJaroruyeckoro COMPOBOXKAEHUsST OOyYalOLIUXCsl B COBPEMEHHOM BY3€, YYUTHIBAIOLIEM
BBI3OBBI CJIOJKHOI'O OOIIECTRA,

— criocobb! npuMeneHus pecypcos HITP B oOpazoBaTenbHON 3KOCHCTEME BY3Q;

— METONbl OpPraHM3aLUH COLHAIbHO-00Pa30BATENLHOIO CTEHKXOJIEPCTBA B CHUCTEME
MICHXOJIOTO-TIEArOTHYECKOTO COMPOBOXKIEHHS CTYIEHTOB;

— cHOCcOObI yIIPaBJISHHUS HEMPEPbIBHBIM MPOPECCHOHATBHBIM Pa3BUTHEM — COOCTBEHHBIM
U OTHOKYPCHHKOB,

cnocoben:

— MPOBOAMTH AUATHOCTUKY U MOHUTOPUHT 00pa30BaTeIbHOTO MPOLIECCa IS YKPEIUICHHs
MICUXOJIOTMUYECKOTO U COILMANBHOTO OJIaronoydnsi CyObeKTOB 00pa30BaTeNIbHOTO MpoLecca,
UX aKaJeMHUYECKUX U MPO(EeCCHOHATBHBIX JOCTHIKEHHIH;

— aHaIM3MPOBaTh, OOHOBISITH M YKPEIUIATh OOpa3oBaTeNibHbIE  IPOrPAMMBI,
obpazoBatenbHyt0 cpeny W skocucremy HIIP B HampaBlieHUH YIYYIIEHHs] TCUXOJOTO-
MeJaroruyeckoro COMpOBOKASHHs O0YHAIO X CS;

—  paspabarbiBaTh  CTYICHTOLEHTPHPOBAHHbIE  MPOEKTbI Ui  ONTHMH3ALUHU
oOpa3zoBaTeNbHOM cpenbl By3a u skocuctemsl HIIP;

— NPUMEHSITh MHCTPYMEHThI M TEXHUKH LH(POBOrO MOACTUPOBaHUs 1Jsi LHGPOBOI
TpaHchopmalmu 00pa3oBaTEIBHOTO MpoLecca U 00pa3oBaTENbHON CPEBI,

— BHEAPSTH MO Pe3yJbTaTaM KPUTHYECKOTO aHaIM3a KOHLENTYaJbHbIC MOJOXKEHUS U
BBIBOJIbI  COBPEMEHHBIX O00pa30BaTENbHBIX HUCCIEAOBAaHMH B  OOJaCTH  MCHXOJIOrO-
Mearoruyeckoro COMpOBOXKAEHHS 00YYar0IIerocs,

— paspalaTbiBaTh Hay4Hble HCCIEAOBAHUS B COOTBETCTBUU C MpOOJIeMaTHKOI
NICHXOJIOTO-NIEArOTMYECKOTr0  COMPOBOKIACHUST O0yUarOIIUXCcss U OOCY)KAATh pe3yJbTaThl B
npodecCHOHaTBPHOM COOOIECTBE;

— pa3palaTbIBaTh 1 BHEAPATH MCUXOJIOrO-TIEAarornIecKue PeKOMEeHIAUNH JJisl OOLIeHHUS
U B3aUMOIEHCTBUSI CYOBEKTOB U CTPYKTYPHBIX MOAPA3IACICHUN CHCTEMbI TCHXOJIOTO-
MeJaroruyeckoro COMpoOBOXKAEHHs O0YHAO X CSL.
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Pecypc, cBsizaHHbIi ¢ MerogamMu H ¢opmMamMu o00ydyeHHs] M CTUMYJHPYIOIHA
YCTAHOBKH OOYYAIOIIUXCA HA POCT, CJIeI0BATE/NHLHO, MOOLIPSIOMHNNA TNPOSIBJIEHUS
MBbIILJIEHHs] POCTA.

B sTOoM cnydae MBI TOBOpPHMM O LEJICHANPABJIEHHOM MU KOMIUIEKCHOM NPHUMEHEHUH
WHHOBALIMOHHBIX MHTEPAKTUBHBIX M KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIX METOIOB U (HopM
00y4eHHs, KOTOPBIE MPEATONArat0T MPUHIUIHUAIBHBIA OTKa3 00yHaIUXCs OT TPAIULHOHHO-
MOBTOPSIFOLINXCST IMAOJOHHBIX, PYTHHHBIX MACHCTBUI B MOJIb3Y HOBBIX (GopM yueOHOH
AKTUBHOCTH U CTPATETHil.

Tak, cmmnaldyc npucuuruinHbel «lMccnenoBaTenbckass W MPOEKTHAS JAEATENbHOCTD
neparora-nicuxoyioray (OI 6B01101 «Ilemarormka W TCHUXOJIOTHS») MpeNoiaraeT
NPUMEHEHHE CIEeNyIIUX METOAOB M OPTraHU3alMOHHBIX (GopM: Jrexkyuu: B Qdopmare
flippedlearning, reiiMudukanusi, WHCTPYKTHBHO-OPUCHTUPYIOLIAS, HCCIEIOBAHHE, JICKIIUS-
koimabopansi B Cpelde COBMECTHOrO OOy4eHHs, JeKIus-synectics, mpobiemMHas, ¢
3aIUITAaHUPOBAHHBIMU  omuOkamu;,  npakmuyveckue 3ausmus: Case Study, neGarsl,
IVICKYCCHOHHAsI CECCHsl, UMUTALIMOHHAS UTPa C MOAETUPOBAHUEM IICHUX OJIOTO-TTEAArOTHUECKUX
yCIIOBH, Kelc-ceMHHap, MpakTHKyM mo camoonenke u feedback, cemmuap-passepHyTas
Oecena, storytelling, TemaTudeckoe WHCCIeIOBaHNE, TPEHUHT aKaIEMUYECKOrO MHUChMA,
workshop.

Pecypc, cBsizaHHbIi ¢ 3aaaHusiMu nepcoHaausuposanHoii CPO u BoBaexkaromui
00y4aromuXCcs B MPOLECC UX BbIMOJHEHUS.

[Ipoummoctpupyem Ha npumepe CPO mno mgucuumimHe «OCHOBBI MEAAroruvyecKoit
tonepanTHOCTI» (OIT 6B01101 «Ilemaroruka u mcUxoJaorus»).

Brmonnure ananutnueckoe urenne cratbu: Kashkhynbay B., Baltabayeva Z., Lawrence
K., Asipova N., & Baisarina S. (2024). A qualitative inquiry of the pedagogical tolerance
qualities of heads in higher education institutions. Cogent Education, 11(1).
https://doi.org/10.1080/2331186X.2024.2326749

[To pesynbTaTaM aHAJIUTUYECKOTO UTEHHS HAMUIINTE pPe(pIEKCHBHOE IHCHMO
(mozBossIrOLIIEE 0OpadoTaTh Ball JIMYHBIA OnbIT HHTEerpauun ureHus u HITP) Ha temy «Crano
JM YTEHUE PECYPCOM MOEro npodecCHOHAIBHOTO pa3BUTHA?». KpuTndeckn pa3MbllusiiTe O
TOM, TIOYe€MY M YeMy Bbl HAY4YIJINCh. 1) TPEOJONeHHI0 Ne(pUINTOB ITOHUMAHHS
aKaJIeMUYECKOr0 sI3bIKa CTaTbU? 2) COCTABICHHUIO MOPTPETa TOJEPAHTHOIO PYKOBOIUTEJS
By3a? 3) TPOEKTHUPOBAHUIO  JEATENBHOCTH  IEAarorHYecKOd  TOJIEPAHTHOCTH B
obpazoBatenbHO cpene? 4) paboTe C aHIJIOA3BIYHBIMU CTaThsIMU? S5) OpraHU3alUuu
PENIEBAaHTHOTO UCCIIENOBaHM? O) HAMMMCAHUIO CTAThH JUIs aBTOPUTETHOTO M3IaHUs? 7) APYruM
METaHaBbIKaM?

JleCKpUNTOpPHI YCHEMHOCTH pe(IEKCUBHOIO MHChMA: a) COOTBETCTBHE TEME MHChMa H
YCTaHOBKAM K €ro Co3/aHuto, 0) KOHKPETHOE W SICHOE COAeprKaHHe, B) OOOCHOBAHUE CBS3U
yrenus ¢ HIIP, r) onopa Ha cOOCTBEHHBIH OMBIT, 1) KAYECTBO aKaIEMHUUECKOTO S3bIKA.

Oo0cy:xkaenue

Hame wnccnenoBaHue mMOATBEPKOAAET TUIOTE3y: eciu obOpa3oBarenbHas cpeda u
00pa3oBaTeNbHBI MPOIECC COMCHUCTBYIOT (DOPMUPOBAHHMIO MBILIUICHUS PoOCTa OyAayLIuX
NeNaroroB, To 3TO ycwinBaeT ux MortuBaumio k HIIP, T.x. Mmenstomuecs yOexneHus u
YCTAHOBKH MOTYT BIOXHOBUTb K IPEOAOJICHUIO 3aTPYJHEHMH U NOCTH)KEHHIO YCIIEXOB B
YCIOBHSX OPraHU3yeMOW U YIPaBIsIeMON NEATENbHOCTH NPO(PECCHOHATIBHOIO Pa3BUTHS,
UHTETPUPOBAHHOH B YUEOHYIO AEATENbHOCTD.

O6o0umM pe3ybpTaTel UCCIENOBaHUs B (OpME PEKOMEHAAUUN ISl MPAKTHYECKOTO
NPUMEHEHUSI.


https://doi.org/10.1080/233n86X.2024.2326749
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OOpasoBaTenbHbI mpolecc U oOpasoBaTeabHash Ccpeda MOOJDKHBI  IIPU3HABATH
AKAIEeMHYECKYI) ABTOHOMHI0O OOYYAIONIUXCS, KOTJa YYBCTBO MPUHAUICKHOCTH K
cobcTBeHHOMY 00pa3oBaHUO (HOPMUPYET COOCTBEHHbIE MOTHBBI, LIEIM U CMBICIBI Y4eOHO-
MO3HABATENILHON AesATEeIbHOCTH. B moaTBepkaeHue NMpuBeaeM CIAEAYIOMYI0 TOYKY 3PEHUS:
«...MBI YTBEpKAaeM, YTO JIYUIINM MMOAXOAOM SIBJISIETCS Pa3padoTKa Mep, CIOCOOCTBYIOIIUX
ABTOHOMUH, KOTOPbIE OJTHOBPEMEHHO MOOIIPSIOT CTYAEHTOB MPUHUMATh MYAPbIC PELICHUS)
[13].

Cpencrea u MeTo bl OOyUEHUS ClieAyeT OTONPATh C YIETOM TBOPYECTBA 00YYAIOIIHXCS
B 3HAYMMBIX JJIsl HUX paboTax s HOCTHIKEHUS HE TOJBKO YPOBHS KOMIETEHTHOCTH, HO W
mactepcTBa. HeoOXonuMblli pUOPUTET TBOPUECTBA MOATBEPIKIACT CIASNYIOMIEe MOJIOKEHHUE:
«...Halll MO3T MOMOOEH MBIIIIAM, KOTOpPbIE CTAHOBSATCS CUJIbHEE, KOTAa MblI MPAKTUKYEM
TBOPYECKOE MbILUICHUE. ECIN CTYyAEHThI CYUTAIOT TBOPUYECTBO CJIOXKHBIM, 3TO MPU3HAK TOTO,
YTO UX MO3T PACTATUBAETCS U YUUTCS CTAHOBUTHCS JIydlle B 3TOM» [ 14].

Hy>xeH Takoit 0O0pa3oBaTebHbIi KOHTEHT, KOTOPbIN COAEPIKUT HE TOJKO YUeOHbBIE 1IENTH,
HO u weau HIIP, peamusauus KOTOpPBIX CBs3aHa C NPEOAOCJEHHEM TPYAHOCTEH U
MPEBOCXOKACHUEM OOYYarOIIUMCsI caMoro cedsi. B 3Tol ¢Bsi3u MbI HACTaMBaeM Ha MPAKTHKO-
OPUEHTUPOBAHHOM KOHTEHTE C €ro PAaCIIUPSIOMUMHUCS LENAMH, OeATEIbHOCTHBIM MOAX0I0M
U CyObeKTHOW MO3UINeH CTYAeHTOB B yiydmeHun camux cedst. David S. Yeager u Carol S.
Dweck (2020) omuchIBalOT TPHUPOAY TAKOrO KOHTEHTA. «XOpOIIO MPOIyMaHHbBIE
BMEIIATEIbCTBA MPOCSAT CTYACHTOB 3alyMaThCsl O TOM, KaK OHH MOIJIH Obl pa3BUTh «bojee
CUJIbHBIID (JTydllle CBSI3AHHBIN) MO3T, €CJTH OHU BBIMOJHSIOT CIOXKHYIO padoTy, UINYT HOBBIC
cTpaTernn OOYYEHHsI WM TIPOCSIT COBETA, KOTJA 3TO HEOOXOAUMO. ...CTYIEHTHI HE MPOCTO
HUMEIOT OMPEeNesIEHUE MBILIJICHHUsI, HAITPABJICHHOTO Ha Pa3BUTHE, HO U UMEIOT MPEACTaBIEHUE O
TOM, KaK IPUMEHHUTH €r0 Ha MPAKTUKE, €CII OHHU 3TOTO XOTATY [7].

3axnoueHue

UroObl He CTaTh JUINHENW B CTPEMHTENBHO PAa3BHBAIOIIEMCS CJIOXKHOM OOINECTBe,
JUYHOCTh JIOJDKHA YCJOXKHSATBHCSA. B MakCHMManbHONM CTENEHH 3TO OTHOCHTCS K Telaroram,
KJTFOYeBasi POJIb KOTOPBIX B CHCTEME OOpa3OBaHUS IJISl CJIOKHOTO OOIIECTBA - CTAHOBUTHCS
areHTaMy U3MEeHEeHHuN. B 3TOl CBS3M MBI TOBOPUM O MBIILIEHUM POCTAa KaK HEOThEMIIEMOMN
COCTABJISIFOLIECH  YCIIOXKHSIFOMIETOCsT MPO(EeCCHOHANBHOIO MBIIICHUST TIearora, KOTOpPOe
MO3BOJISIET opranu3oBatk npoueccel HIIP u ynpasusate nesrensHoctero HITP.

ConeprkaHne TeIaroruyeckol NEATENIbHOCTH HE MCKJIIOYAeT COYETaHHE NIBYX THIIOB
MBIIUTEHUss. B 3TOi CBsI3M (DUKCUPOBAHHOE MBIIIJICHHEe OyAyIIero mneaarora IMojayvaer
pa3BUTHE B YCIOBUIX (popManbHOrO 0Opa3oBaHMs, TOTJIA KaK MBILIUICHUE POCTA KITUTAETCS» B
Oonblieli cremeHu pecypcamu HedopmanbHOro U uHpopMampHOro obpasoBaHusi. B
o0pa3oBaTeIbHOM TpoLiecce claenyeT OObEeANHSITh PECYPChl BCEX BHUIOB OOpa3OBaHUs, YTOObI
pacumputh JanamadpT npossneHnit HITP.

Crarbst moarorosiieHa B pamkax HayuHoro npoekta MPH AP19678852 «®opmupoBanue
KOMIIETEHIINI HETTPEPBIBHOTO NMPO(ECCHOHATBPHOTO PAa3BUTHS Y 00yYAIOIIUXCS U BBITYCKHUKOB
HamnpaBieHus: «llemarornueckue Hayku» B YCJIOBUAX AKaJeMUYECKOW CAMOCTOSITENbHOCTH
BYy3a» MO rpaHToBOMY (puHancupoBaHmio Komurera Haykn MUHHCTEPCTBA HAYKH U BBICIIETO
obpazosanust Peciybnmuku KazaxcraH.
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AHHOTAHSA

AXTyambHOCTD HCIOIB30BAHMUS CKTPOHHBIX YUCOHHKOB B 00Pa30BATCIBHOM IPOILIECCE CTAHOBUTCS BCE
00Jce MPUMEYATCTHFHOW B MICPHO PA3BHBAOIMUXCSA MU(PPOBBIX TCXHOJIOTHH. Llemp0 JaHHOHW CTAaThH SABIIACTCH
MPOBEJCHAC TEOPETUHMECKOTO 0030pa M aHANM3a BO3JCHCTBHUS 3JCKTPOHHBIX YUCOHMKOB Ha 3(P(EKTHBHOCTH
00pa30BaTCIFHOTO MPOIICCCA MPH U3YUCHHH XUMHUH. B HAIIeM UCCIICIOBAHHA MPOBCACH aHAIH3 3()PEeKTHBHOCTH
HCTIONI30BAaHM ICKTPOHHBIX YICOHHKOB B OOYUCHHH XHMHH HA OCHOBE CHCTEMATHHYECKOTO 0030pa HAYYHBIX
myOmmkanuii 3a mepuoz ¢ 2019 mo 2024 rox. PaccMoTpeHs! 31eKTpoHHBIE YueOHHKH Ha miaTdopmax Bilimland,
®oxchopa, AKmacc m MOOMIBHOTO HPUIIOKCHUSI XHMHS depe3 cOop MH(pOpMAIWK, CPaBHUTCILHBIH AHAJH3
3EKTPOHHBIX PECYPCOB W H3YUCHHE OT3HIBOB IOIB30BATENICH. AHAIN3 MPEHMYINECCTB ICKTPOHHBIX YICOHUKOB
MOKA3bIBACT HMX 3HAYMTEIBHOE IPEBOCXOJACTBO HAJ TPAJWIMOHHBIMH IICYATHHIMH H3AAHUSIMH W BAKHOCTD
HHTCTPALNH 3JICKTPOHHBIX YICOHHKOB B 00pPA30BATCILHYIO HMPAKTHKY I COBPEMECHHOTO OOYUCHHSI XHUMHHU B
Pecnyommke KazaxcraH. DneKTpOHHbIE YUCOHHKH ITPEA0CTABILIIOT BOMOKHOCTH I HHTEPAKTHBHOTO O0OYUCHH,
0o0cCrieYMBa0T  OBICTPBI  JOCTYH K  aKTYAILHOH W OOHOBIIEMON WH(POPMALMH H  IO3BOILIIOT
HHIUBUIAYATM3UPOBATh YUCOHBIH IPOIIECC, MOACTPAMBAs MATEPHANBI IOJ YPOBCHb 3HAHMH H MOTPCOHOCTH
KaKI0r0 ydamerocs. OmHAKO BBIIBICHBI M BBI30OBBL, TAKWE KAaK JOCTYMHOCTh [T-TexHomormid, oOyucHme
MICIATOTHUYCCKUX KAAPOB M HCOOXOIUMOCTh aJaNTaliH YICOHBIX MATCPHAIOB N0 IM(PPOBEIC 00Pa30BATCIHHEIC
miatdopmbl. HecMOTpS HA 3TH BBI30BBI, HCCIICTOBAHNCE MPUXOIHT K BBIBOY, UTO 3JICKTPOHHBIC YICOHHKH HMCIOT
MOTCHIMAT YJYUIOUTh OOpa30BaTECIbHBIM IIPOLECC B OONACTH XHMHH, MPEAOCTABIIT PEKOMCHIAUWH I
3((QEKTUBHOTO HCIOMB30BAHUS IPH H3YUCHHUH 3TOW HAYKH, CIOCOOCTBYS NMOBBHICHAUIO HHTEPECA YUAIIUXCS H
TIOBBIIICHHUFO YPOBHS HX aKaJEMHICCKIX PE3YIbTATOB.

KmoueBbie cJjioBa: 3NCKTPOHHBIA YUeOHMK, NH(PPOBBIC 00pa30BATEIBHBIC PECYPCHI, XHUMHI,
3(peKTHBHOCTS 00YUCHHSI, HHTCPAKTUBHbIC METOIbI 00yueHUS, I T-TeXHOIO0THH, HHPOPMATHOHHbIC TEXHOIOTHH
B 00pazoBaHuy, NH(PPOBOH KOHTEHT.

IJIEKTPOHABIK OKYJIBIK XUMHWAHBI OKBITY/IbIH NHHOBALUAJIBIK
IOAICI PETIHAE: MYMKIHIIKTEPI MEH MIHAETTEPI
Ot A.B.", Hypmyxan6erosa H.H.!, Ceprazuna C.M.!, Octpeuosa U.B.!
I YVanuxanos amvinoazer Kexuiemay ynueepcumemi, Kexuiemay, Kazaxeman
“Xam-xabap ywin asmop: a-ott@internet.ru

Angarma

Hu@pIsIK TeXHOIOTHATAPABIH JAMBI KEJIC YKATKAH KC3CHIHAC OKY YACPICIHIAC 3ICKTPOHABI OKY TBIKTAPIbI
KOJIIAHYABIH ©3CKTLIri OapraH CaifblH Ha3ap ayAapyFa TYpapiblk. Byl MaKamaHbIH MAaKCaTBl — XHMHSHBI
OKBITYIAFbl OKY YACPICIHIH THIMIITITIHE 3JIEKTPOHIBI OKYJIBIKTAPBIH SCEPIHE TCOPHSUIBIK IHONY >Kacay >KOHE
tanaay. bizain 3eprreyimizae 2019-2024 xpunaap apanbIFBIHAAFE FRUTBIME OAaChITBIMAAPTA SKYHEI IOy sKacay
HETI3IHAC XHMUSHBI OKBITYAA O3JCKTPOHIABI OKYJIBIKTAPABI KOMNAHYABIH THiMalmri Tanmasgsl. Bilimland,
Doxchopa, SAKnacc mmaThopManapeHAAFET 3ICKTPOHIBI OKYJIBIKTAP JKOHS XWMHA MOOWIBIAl KOCHIMINATAPEI
aKIapar SKHHAY, CANBICTHIPMAIBI TANAAY >XKOHE KOJIAHYIIBLIAPABIH MIKIPJICPIH Tanmay apKbUIbl Kapaibl.
OJCKTPOHABIK OKYJIBIKTAPABIH APTHIKIIBLIIBIKTAPEIH TANAAy OIAPABIH AOCTYpiai Oacma OachUTBIMIAPBIHAH
aNTapIbIKTal ApTHIKIIBLIBIFGIH koHe Ka3akcran PecmyOnmKachIHIAFbl XUMILTHBI KA31pri 3aMaHFBI OKBITY YIIH
3JICKTPOHIBIK OKYJIBIKTApabl OimiM Ocpy ToKIpHOCCIHEC CHTI3YAIH MAHBI3IBUIBIFBIH KOPCCTCIl. DICKTPOHIBIK
OKYJIBIKTAD MHTCPAKTHBTI OKBITY MYMKIHAITIH O€pemi, ©3€KTi KOHE >KAHAPTHUFAH AKMAPaTKAa JKbUIIAM KOJI
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JKETKI3yAl KAaMTaMachl3 €TeAl JKOHE 9P OKYIIBIHBIH OUTiM JCHreifiHe SKOHE KAKCTTUMKTEpiHE Kapai
MaTepHAIIAPIBI PESTTCH OTHIPHII, OKY MPOLECIH 1apaiayra MyMKiHIIKk 6epeni. Jlereamen, [ T-TexHOMOTHATAPIBIH
KOJDKETIMIUTITI, TEJAarOTHKANBIK Kaapiapapl Jasgpiay >KoHE OKYy MarepuammapbiH Im@prslk OimiM  Oepy
miatdopmanapsHa OeHiMACY KASKSTTLNIN CHAKTBI KHBIHABIKTAP 1 AaHBIKTAIABI. OCHI KHBIHABIKTAPFAa KAPAMAacTaH,
3epPTTEY MCKTPOHIBI OKYJIBIKTAPABIH XMMHS CAJaChIHAAFHI OlTiM Oepy MPOIIECIH >KaKcapTyFra MYMKIHAITI Oap
JIeTCH KOPBITBIHIBIFA KEJIE 1, Oy FRUTBIMABI 3ePTTEYAC THIM/I AWAaIaHy YIIiH YCHIHBICTAP OEpiIl, OKY IIbUIAPABIH
KbI3BIFYIIBLIBIFBIH APTTHIPYFA ’KOHE OJIAPIbIH AKAJCMISUIBIK HOTIKEICPIH apTTHIPYFA BIKIAT CTEII.

KinT ce3nep: 31eKTpOHIABI OKYJIBIK, IHQPIBIK OlmiM Oepy pecypcTapsl, XHMHUS, OKBITYABIH THIMILIITI,
HHTCPAKTUBTI OKBITY omictepi, IT-rexHonormsimap, OimiM Oepyaeri akHmaparThIK TEXHOJOTHSIAP, IH(PIBIK
KOHTCHT.

E-TEXTBOOK AS AN INNOVATIVE METHOD OF TEACHING CHEMISTRY:
OPPORTUNITIES AND CHALLENGES
Ott A.I", Nurmukhanbetova N.!, Sergazina S.!, Ostretsova L.!
Kokshetau University named after Sh. Ualikhanov, Kokshetau, Kazakhstan
*Corresponding author: a-ott(@internet.ru

Abstract

The relevance of using e-textbooks in the educational process is becoming more and more remarkable in
the period of developing digital technologies. The purpose of this article is to conduct a theoretical review and
analysis of the impact of e-textbooks on the effectiveness of the educational process in the study of chemistry. Our
study analyzes the effectiveness of using e-textbooks in teaching chemistry based on a systematic review of
scientific publications for the period from 2019 to 2024. E-textbooks on Bilimland, Foxford, Yaklass platforms
and the Chemistry mobile application are considered through the collection of information, comparative analysis
of electronic resources and the study of user reviews. The analysis of the advantages of e-textbooks shows their
significant superiority over traditional printed publications and the importance of integrating e-textbooks into
educational practice for modern chemistry education in Kazakhstan. E-textbooks enable interactive learning, quick
access to updated information, and allow for individualized learning by tailoring materials to each student’s
knowledge level and needs. Challenges such as access to IT technologies, teacher training, and adapting materials
to digital platforms were identified. Despite these, the study concludes that e-textbooks can enhance chemistry
education by improving learning, student interest, and performance.

Keywords: e-textbook, digital educational resources, chemistry, learning efficiency, interactive teaching
methods, IT technologies, information technologies in education, digital content.

Beenenne

MBI >xMBEM B CTPEMUTENBHO Pa3BUBAIOLIEMCS COBPEMEHHOM Mupe, rae IT-texnonorun
UHTEHCUBHO MPOTPECCUPYIOT M BHOCST HW3MEHEHHs B HAlly »U3Hb, COOTBETCTBEHHO,
o0pa3oBaHHE WIpaeT KIIYEBYID pOJb B IIOATOTOBKE MOJIOOTO IOKOJEHHS K BbI30BAM
Oynymero. MMeHHO mO3TOMy B Halleld CTpaHe MPHUHATA TOCYJApCTBEHHAs MpOrpaMma
«Uudposoit Kazaxcran», B paMkax KOTOPOH, U B3AT KyPC HA MOJIEPHHU3AIUIO 00pa30oBaTeIbHON
CHCTEMBI, BHEJPEHNE HHHOBALIMOHHBIX METOIOB O0yUEHHSI U CO3JJAHHUE YCIOBUH [T Pa3BUTHUS
upoBOH TrpaMOTHOCTH cpenu ydammxcs. OAHUM W3 OCHOBHBIX AaCIIEKTOB 3TOH
MOZIEPHHU3ALIH SIBJISIETCS UCTIONB30BAHUE 3JIEKTPOHHBIX YUeOHUKOB B y4eOHOM Iporecce.

B cBoem nocnanunu k Hapoay Kasaxcrana, IIpesnaent Kaceiv-XKomapT Tokaes Beinenser
NPUOPUTETHI B PA3BUTUH OOpPA30BaHMs, B TOM YHCJIE U BHenpeHHe coBpeMeHHbIX IT-
TexHoJioruii B yueOnbIii npouecc. [1o ero cnosam, mudposusaims odpazoBaHusi HeOOXOIUMA
st obecrieueHms! Ka4eCTBEHHOro 00y4eHUsI M MOATOTOBKU KaJIpPOBOrO MOTEHIMAJIA CTPAHbI K
notpebHOCTsIM Oynyiiero peiaka Tpyaa [1].

HudpoBusanuss B 00pa3oBaHUU BKIOYAET B ceOs aBTOMATH3ALMIO YIPABJICHYECKUX
NPOIIECCOB, MOBBIIIEHHE LU(PPOBOH TIPaMOTHOCTH KaK Y TMEOaroroB, TaK M YYaILIUXCH,
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pacuMpeHre BO3MOXKHOCTEH 3JeKTpOHHOro obyueHus (e-learning) m passutrne LU(PpPOBOroO
00pa3oBaTeNIbHOTO KOHTEHTAa. B MHpPOBOM TMemarorndeckoM COOOIIECTBE AaKTHBHO
oOcyxnmaercs poib LOUPPOBOrO KOHTEHTAa Kak KIOYEBOro (pakTopa B COBPEMEHHOM
00pazoBaHUH, CITOCOOHOTO 3HAYUTENLHO MOBJIHATh HA KAYeCTBO OOYUYEHHUs, YIyUIIHTD JKU3Hb
YHaIUXCs U CITOCOOCTBOBATH MPO(EeCCHOHAIBHOMY POCTY MEAAroros.

B Hacrosiiee Bpemst oOpasoBatenbHas cuctema B Pecniybnuke Kazaxcran Haxogures Ha
JTane aKTUBHOW LU(pPOBU3ALMH y4eOHOro MNpouecca, OPUEHTHPOBAHHOW HA AOCTIIKEHHE
BBICOKMX CTAHAAPTOB KauecTBa 0Opa30BaHMA U MOATOTOBKY KOHKYPEHTOCTIOCOOHBIX KaapoB. B
paMKax CTpaTermyeckux Iefeil MonmepHu3aumu oOpa3oBaHMs, MHHUCTEPCTBO HAyKH U
BBICIIETO0 OOpa3oBaHusi U MuHHCTEpCTBO MpocBemeHus: Pecnyonukn KaszaxcraH akTHBHO
BHENIPSIFOT NMPOTPaMMbl 10 PA3BUTHIO LU(POBBIX TEXHOJOTHH B y4eOHOM mporecce. JTO
BKJIFOYAET B ce0sl BHEPEHHE 3JIEKTPOHHBIX yUeOHUKOB, UCIOJIB30BAHUE OHJANH-TIAT(OpM
s o0y4enus, TuGpoBH3aLHI0 yueOHBIX MaTEPHUAJIOB U JPYTrUe HHHOBAIIMOHHBIE TOIXOABI.

Lenpto wuccnenoBaHusi ObUIO NMPOAHAIU3UPOBATH OMBIT HCIOJB30BAHMUS LU(POBOTO
00pa3oBaTeNIbHOTO KOHTEHTa B oOjacTu XxuMmuu 3a pydexxom m B Kasaxcrane, Taxxke
NPEACTABUTh BUAEHHE MEPCIIEKTUB €ro Pa3BUTHS B HAaIEl CTpaHe.

MeTtoar! nccjie10BaAHHA

Hdna  anamu3a 5(Q@QEeKTHBHOCTH HWCIOJB30BAHUS  3JIEKTPOHHBIX  yU4eOHHKOB B
00pa3oBaTEeIbHOM MPOLIECCe NMPH U3YUSHHH XUMHH ObUT MPUMEHEH METO CHCTEMATHYECKOTO
o030pa HayuHbIX nyOnukanuii B 0a3ze manubix Google Scholar, Scopus u Web of Science 3a
nepuon ¢ 2019 mo 2024 rox. Teopurudeckuii 0030p HCTOYHIUKOB OCYIIECTBIISJICA B HECKOJIBKO
STANOB. OIpeNeNeHne Lejled HucClenoBaHus, pa3paboTka CTpaTerud IIOHCKa, OTOOp
aKTyaJIbHbIX HAYYHBIX CTaTeH, aHAIU3 M CHHTE3 MOJyYeHHBIX JaHHBIX. B KauecTBe KIIOUeBBIX
3ampoOCOB HCIOJB30BAINCh TEPMHUHBI "SJIEKTPOHHbIE Y4eOHUKM B H3YYEHMH XUMHHU' U
"mudpoBmanus oOpa3oBaHus". AHAJU3UPOBAIMCH CTAThH, KACAKOIIHECS MPEUMYILIECTB U
HEIOCTATKOB ~HUCIIOJNBb30BAHUS 3JIEKTPOHHBIX Y4YEOHHKOB, a TaKkKe WX BIMSAHUS Ha
s¢pexTuBHOCTD 0OPA30OBATENHLHOTO MPOIIECCA B KOHTEKCTE M3YUSHUS] X UMUU.

B nanHOM nccnenoBaHNy ObUTH PACCMOTPEHBI 3JIEKTPOHHBIE YUEOHUKH 10 XUMUH Ha TPEX
NOMYJSIPHBIX 0Opa3oBarenbHbIX miardopmax: Bilimland, @oxcghopo, AKnacc n mobunpHOTO
NPUIOKEeHUS Xumus. AHamn3 ObUT IPOBENEH B TPU HTAIa!

1. Cbop undpopmanuu. PaccMoTpeHa neranbHasi aHATUTHKA MaTEPUANIOB, TOCTYITHBIX HA
KaXX10H 13 TuaTopM, BKIFOUAst KypChl, Y4€OHUKH, BUAEOYPOKH, TECTHI U IpyTrHe o0yJaromue
pecypchl IO XUMHUH.

2. CpaBHuTenbHbI  aHanmu3. lIpoBenmeH  fmeTanbHBI  CPaBHUTENbHBIH  aHAIW3
XapaKTEPUCTHK KKAOH u3 muatgopm, BKIOUas pa3HooOpasue KypcoB, MHTEPAKTHBHBIC
pecypcel, aganTUBHOCTb, MOOWJIBHYI) COBMECTUMOCTB, aKTYaJIbHOCTb OOHOBIEHUH, SI3BIK
o0y4eHHs1, HATMYHE MJIATHOTO KOHTEHTa, OCOOEHHOCTH U3JI0KEeHUsI HHYOpMALH B y4eOHHKaX
U pazHooOpas3ue 3aJaHui.

3. AHanu3 OT3bIBOB Tmousb3oBatesiel. IlpoBeneH aHanu3 OT3BIBOB M PENHTHHIOB
NOJIb30BaTENeH O KaKAOH M3 miuatopM, C LEIbI0 OLEHUTh UX YIOBIETBOPEHHOCTb U
NPEANOYTEHUs TP UCTIOIB30BAHNH 3JIEKTPOHHBIX YIEOHUKOB 110 XUMHH.

Taxoke [ OJHOTHI aHAJIN3a U y4YeTa CTPATErMYeCKUX LeJeld U NMEepCIeKTHB B cdepe
00pa3zoBaHUsl, B paMKaxX MCCIIEIOBAHUS BJINSHUS 3JIEKTPOHHBIX YUeOHUKOB Ha 3(h(EeKTUBHOCTD
00pa3oBaTENIbHOIO MPOLECcCa MPU HU3YYEHHH XUMHH TaKKe ObUTM PAaCCMOTPEHBI MOCIAHUS
Ilpesupnenta Kaceiv-Komapra Tokaesa u orueTel MUHHCTEPCTBA HAYKH M BBICLIETO
obpazoBanust u MuHucrepcTa mnpoceemenus: Pecnybmuku Kasaxcran, Otu  naHHBIE
obecrieunBaroT 0a3y Il MOHUMAHUS MPHOPUTETOB B 00Pa30BATENIbHONW MOJUTHKE CTPAHBI U
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MOMOratoT BbIBUTb aKTyalibHble BbI30Bbl U 3afayu, CTOsLLME Nepes cucTemoli 06pa3oBaHus.
Nx paccmoTpeHue fononHseT M ob6orawiaer aHann3 BAUAHWUA 3NEKTPOHHbIX Y4eBHUKOB,
MO3BO/IASA YUYMUTbIBATb HALMOHA/NbHbIE CTpaTerny pa3BnuTua o6pasoBaHuA U UX COOTBETCTBUE
COBPEMEHHbIM TEHAEHUUAM B UCMONb30BaHUW TEXHOOTNIA B 00yYeHNN.

PesynbTaTbl 1 06CyX/aeHWe

Ha cerogHAWHWA f[eHb Cpeav YYEHUKOB W CTYAEHTOB 0C060M MOnynspHOCTbIO
nonb3yoTcs LMdpoBblie 06pa3oBaTeNbHbIE pecypchl Takne Kak: Chemnet, dokchopa, AKnacc,
Mo6uNbHOE npunoxeHne Xumusa, Multiurok.ru, HimHelp.ru, ChemSpider, Moodle, Google
Classroom; pnsa BupTyanbHbiXx nabopatopHbix pa6oT: ProgrambLab, BEAKER, Chemagic,
VirtuLab, Unreal Chemist - Chemistry Lab, Chemist, KoTopble Aat0T BO3MOXHOCTb NPOBOAUTL
OMbITbl C OTCYTCTBMEM PEAKTUBOB, MWCK/IHOYAA MCMO/b30BAHME ONacHbIX W BPEAHbIX A1
3[,0p0OBbA BeLeCTB. TaKXe eCTb BO3MOXHOCTb MOLENMPOBaTh W paclmMpATb nabopaTopHble
paboTbl, BbLIMOMHAA WX BHE ayguMTOpUM, TEM CaMbiM pPacLUMPAd W 3aKpeniss 3HaHuA
obyuvaromxcs. B yacTHOCTH, B Ka3aXCTaHCKUX LLKOMaxX aKTUBHO UCMOMb3YHTCA 3NIEKTPOHHbIe
pecypcbl: Kundelik.kz, bilimland.kz, ekitap.kz, onlinemektep.kz.

ONEeKTPOHHbIE YYeOHUKM CMOCOOHbI NpefocTaBUTb 60nee LWUMPOKUIA M OBHOBNEHHbIN
0630p UHopMaL UK N0 XUMUKN, YeM TPAAULNOHHBIE YHEOHUKN, YTO MO3BONT yyalwmmcs 6onee
MONHO O0XBaTWUTb MaTepuas, KOTOPbIA MOXET BCTPeTUTbCA Ha EAMHOM HauvoHanbHOM
TectupoBaHum (EHT).

YuntbiBasg CTPEMUTE/NIbHOE pasBUTUE LUGPPOBbIX TEXHOMNOTMA W WX MOCTOAHHOE
ynydweHnve, 6bin NpoBefeH CPaBHUTENIbHbIA aHaiu3 COAepXaHus, WHTepakTUBHOCTH,
[JOCTYMHOCTU W aKTya/lbHOCTU 3/1eKTPOHHbIX Y4ebHbIX MaTepuanos, MpPeAoCTaB/iEHHbIN B
Tabnuue 1 Bbliv pacCMOTPEHbI BO3MOXHOCTU Hanbonee NONyNspHbIX HA CErOAHAWHUIA AeHb
3N1EeKTPOHHbIX YY4EeO6HMKOB N0 XUMUWU Ha 6Gase oHnaiH-nnatgopm Bilimland (bilimland.kz),
dokcpopn (foxford.ru), HAKnacc (yaklass.ru) ©n MOOGUNBHOTO MNPUNOXKEHUA XUMUS.
MpoBeAeHHbIA aHanuM3 OLEeHOK W OT3bIBOB MNOJib30BaTefiell  MOKa3blBaeT, HACKO/IbKO
MoNb30BaTeNN BbICOKO OLLEHMBAKT AOCTYNHOCTb OHNANH-KOHTEHTa, LWUPOKNIA BbIGOP KYpCcOB
M yno6CTBO WCNONb30BaHWUA 3M1EKTPOHHbLIX 00pa3oBaTeNbHbIX pecypcoB. WHTepakTUBHbIE
MeToAbl 06yYeHUs, TakMe Kak BUAEOYPOKU, TeCTbl U aHUMaLUn, MOAYUYUIN BbICOKUE OLEHKMU,
MOCKOJ/IbKY OHWM MOMOTralT Nyylle NoOHMMaTb U 3aNOMUHAaTL MaTepuassbl.

Tabnuua 1. CpaBHUTeNbHad Tabnmua BO3MOXHOCTEN 3M1EKTPOHHbLIX Y4YeBHUKOB W
MPUNOXEHUSA MO XUMUW

HasBaHue Bilimland dokchops Aknacc Xumus

VIKoHKa

OnwucaHmne ObpasoBaTenbHass ~ O6Gpa3oBaTe/ibHas O6pasoBaTenbHas Mo6unbHoe
OHNalH-nnaTdopma, OHMalH-nnatopma OHMalH-NnaTopmMa,  MPUNOXKEHUE,
npefocTaBnsoWlas  NpeAcTaBiseT coboi cnoco6bHas No3BONAKoLLEe
obyuaroLve MHOTFO(YHKLUMNOHa/bHYI0 FTeHepUpoBaTh HaxoauTb
pecypcbl 1 Kypchbl 06pa3oBaTe/lbHYH0 OrpoMHoe XUMUYECKMe peakLmm
no pas/IM4yHbIM nnatopmy u cucTeMy  KOAUYECTBO 3afad N pelaTb XMMUYecKune
npegmeram, ynpasfieHns 06yyeHVemM o No6ol 3aaaHHON  ypaBHeHWUs. Bknovaet
OpPVEHTMPOBAHA Ha  C COBCTBEHHOI Teme, TO eCTb B cebs

o6yueHue ¢ YHUKaNbHOW cMCTeMOldi  npeacTaBnsieT co6oii  NepuoamnyecKyto
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HCTIONIb30BAaHHEM HHIUBHUIYAIEHOTO TPESHAKED C CHCTEMY XHMHYECKUX
COBPEMEHHBIX moadopa 3aAaHuH HA O6ECKOHCYHBIM 3JEMCHTOB
TEXHOJIOTHH U OCHOBE TEXHOJIOTHit YHCJIOM BapHUAHTOB. JA.H. Menneneesa,
METOJIOB, YTOObI HCKYCCTBEHHOTO TadnHIy
CIEnATh MPOLECC HHTEIICKTA. PacTBOPHMOCTH,
o0y4eHus Ooee KaJbKyJLITOP
HHTCPECHBIM, MOJICKY JIPHBIX Macc
JOCTYITHBIM H
3((CKTHBHBIM.
Conep:kanme | Matepuaisi o Marepuanst xumun 111 | Marepuanst xumun | Tabnwmia
xumun 11 7-11 7-11 kmaccos, g 7-11 kmaccos, J.H. Mennencera
KJIACCOB, PEKOMEHIOBAHBI COOTBETCTBYIOT TadIHIA,
yreepkaeHsl MOH | PocobpazoBanumem oI ocC PACTBOPHMOCTH,
PK. OCHOBHBIC XUMHYCCKHUC
TIOHATHSA
MuTtepaktus- | Buaeoypoxu, HHTepakTUBHBIC Buneoypoxu, Tectsr, | U3zyucHue
HBIC PECYPCHI | TECTBI, 3a/IaHMHI, 337aHUS, BUIACOYPOKH, | MHTCPAKTHBHBIC XHMHYECKUX
aHMMAIIWH, AHNMAIIWH, 3a7aHUL, 3JIEMCHTOB,
BHPTyaJIbHAAL JEMOHCTPALUH, TCOPUTHUICCKHI XUMHYECCKHX PEAKIIHIA,
nmaboparopus TCOPUTHUCCKHI MaTepHal mouck opmym,
Marepuan KaJbKyJLITOP
MOJILIPHBIX Macc
AxTyanmsHOCTH| Perymsaproe OOnoBneHus ¢ yuetoM | OOHOBICHHA OOHOBICHUS C
1 OOHOBJICHUS | OOHOBJICHHC TOCTICAHUX HAYUHBIX COTJIACHO VYETOM MOCIICTHUX
MaTepHaIOB OTKPBITHH 00pazoBarTeIbHbIM HAYYHBIX OTKPBITHH
COTIACHO CTaHgapTam
00pa30BaTCIbHBIM
CTAHJAPTAM

B peiitunre Bilimland yuurens ormeuaroT, uTo 3sekTpoHHbIe yueOHHKH Ha Bilimland

NPEIOCTABISIIOT OOIIMPHBIA MaTepuas IO OPTaHWYeCKOM XHMHHM C WHTEPAKTUBHBIMU
MOZENIIMH MOJIEKYJl W aJaNTUBHBIMU 33aJaHHUSAMH, YTO CIHOCOOCTBYET JIyHILIEMY yCBOEHHIO
MaTepuaia yueHUKaMH. Y YeHUKH TaK’Ke OTMEYAlOT, YTO UHTEPAKTUBHbIE TUArPAMMBI U TECTbI
MOMOTAIOT MM JIy4Ille MOHATb OCHOBHBbIE KOHUenuuHu. KauecTBo oOywaroImiero KOHTEHTa U
ynoOCTBO HCIONB30BaHMS MIAT(HOPMBI BBICOKO oOreHHBaeTcs. OOHAKO HEKOTOPBIE OT3bIBBI
TaKXK€ YKA3bIBAIOT HA HECTAOMIIbHYIO Pa0OTy NMPUIIOKEHHS, BCTPEUAIOIIUECS OIINOKHU B TEKCTE
Y OFPaHUYEHHBIN TOCTYI K HEKOTOPBIM KypCaM.

Taxke crmemyer OTMeTHTb, 4TO Ha 0Oa3e oHiadH-tuiatgopmsel Bilimland paspaboran
BUPTYaJbHBINA TpeHaxep st moarotosku k EHT — iTest, koTopseiii obmanaer yHUKaIbHON
0a30ii BOMPOCOB, KOTOpasi peryisipHO OOHOBJISIETCS] M HA JAHHBIA MOMEHT COCTOUT U3 Oosee 16
TBICSY BOTIPOCOB, C MTHOBEHHBIM PE3yJIbTATOM U pekoMeHnauusmMu (padora Hag omrmOkaMn).
Taxe UMEIOTCS KOHCIEKTHI [0 OCHOBHBIM T€MaM XUMHH, KOTOPbIE MOKHO U3Y4YMTb 1O WUJIH
nocje mpoOHOTO TECTHPOBAHUS.

B 2019 roay B pamkax Bilimland 6su1 yecnemno nposeneH PecnyObnukaHCKuil KOHKYPC
"1Test: myumuii pesynbrar” mist ydamuxcs 10-11 k1accoB, y9aCTHUKH, TOCTHUTIITHE BBICOKHX
pesyapTatoB u Bouenmue B TOII-100, monyuunu LieHHbIE NPU3BI, YTO CTAJNO IPUSTHBIM
OOHyCOM [UIsI BCEX YYAaCTHHUKOB U NOATBepAMNIO 3(deKkTuBHOE BIMAHNUE HCIOIB30BAHUS
3JNIEKTPOHHBIX YU€OHHUKOB AJIS 3aTIOMUHAHHS MaTepHaa.

ITonb3zoBarenu Pokchopa OTMEUAIOT MOATOTOBKY K SK3aMEHaM M Ka4decTBO y4eOHOro
Marepraia mo XUMuU. OHH BBICOKO OLIEHUBAIOT CHCTEMATHUYECKHH MOAXOX K OOyYeHHIO,
aKTyaJbHOCTb MaTE€PHAJIOB U JOCTYHOCTb KOHTEHTA, HO HEKOTOPbIE OT3bIBbI YKA3bIBAIOT Ha
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OTpaHUYEHHBIH OCTYN K OECIUIaTHBIM MaTepuajaM M He BCerna MHTYUTHBHO MOHSATHBIN
uHTepdeiic.

ITonb3oBarenu AKnacca BBICOKO OLIGHUBAIOT KaY€CTBO Y4EOHOTO KOHTEHTA U yI0OCTBO
UCTIONB30BaHMus I1aTopmMel. OHH OTMEYAOT JOCTYIMHOCTh MAaTEPUANOB U BO3MOXKHOCTH
oOyueHus B Jm0O0Oe Bpems M B JIOOOM Mecte. HekoTopble OT3BIBBI TaK)KE MOTYEPKHUBAIOT
WHTEPECHBIE 3a1aHUs U TECTBI, KOTOPBIE IOMOTAKOT JIy4llle YCBaUBATb MaTE€pHal.

Taxke paccMOTPEHBI BO3MOXKHOCTHU HCIIOJIb30BAHHS 3JIEKTPOHHBIX Y4eOHUKOB U
MOOMJIBHOTO MPHJIOKEHUST XUMHUS [IJTsI PELICHUST XUMUYECKUX 33724, HA OCHOBAaHHH KOTOPBIX
MIPEeAJIAraeTCs CNEAYIO NN aJIrOPUTM:

1) mpounTathk 3a7a4y, 3aMUCATh JaHHBIE UCXO/S U3 €€ YCIOBUI,

2) OTKPBITh MPWIOKEHHE MOOWJIBHOE MPUIOXKEHHE «XHUMHUS», 3aT€M OTKPBITH pasieln
«Peakunny», roe mnpemoctaBisiercss OONBIIOE KOJHMYECTBO XUMHUYECKHMX ypaBHEHHH
MOCPEACTBOM TOMCKA IO XUMHUeCKUM (opmynam. B siexTpoHHOM yueOHHMKE XUMHHU
Bilimland (taxxe moxHO wucnons3oBath ®okchopn u AKmacc), HyKHO HalWTH pasaen
«Pacuerbl M0 XUMHUECKUM yPaBHEHHUSIMY, 3/1€Ch HEOOXOUMO U3y4YUTh Y4eOHBIH MaTepua,

3) BBIUCATh ypaBHEHUE XUMUYECKOH peakny, pacueTHbIe (PopMyIb;

4) OTKPBITL MPUIIOKEHHE «XUMUs», B pasaene «Tabmuua», MOXHO HAWTH 3JIEMEHT,
KOTOPBIN aeTCsl B YCIOBUAX 3a7aul, HaXkaB Ha Y€Ky, Il OH HaXOIUTCs, MOKHO MOJYYUThb
BCE HEOOXOMUMBIE >HIMKJIONEIUUECKNE MaHHbIC Ui PEIIeHHs 3afadd;, Takke MOXKHO
BOCITIOJNIb30BaThbcsl Tabnuiieil pacCTBOPUMOCTH XMMHUYECKHX 3JIEMEHTOB, B pa3zaeine « MoJsipHas
Maccay pacCYUTaTb MOJISIPHYKO MAacCy XUMMHUYECKUX 3JIEMEHTOB.

5) ucxons u3 nonyueHHOH HH(POPMALIUH, PEIIUTh 3a1a4y.

B nmpomecce pemenuss 3amaun  OOy4AIOUIUHACS MOXKET BOCIOJIB30BATHCS  ABYMSI
MOOWJIBHBIMH 00Pa30BaTENbHBIMU MPUIIOXKEHUSIMH, YTO HE TOJIBKO CIIOCOOCTBYET Pa3BUTHIO
€ro 3HaHUI W HaBBIKOB B ONPEAENCHHON 00JacTH, HO Takke 00Oraaer ero oneiT 0Oy4eHus
Yyepes3 IHUPOKUH CIIEKTP B3aMMOACHCTBUS C PA3IMYHBIMUA 00Pa30BaTEIbHBIMU PECYPCAMH.

Taxke ocobeHHO oTmewaercss A(PQPEKTUBHOCTH TNPUMEHEHHUS  SJIEKTPOHHBIX
yueOHHMKOB/PECypCOB, KOTOPBIE UMEIOT OLIEHOUHO-PE3YJIbTaTUBHBIA KOMIIOHEHT B (hopMaTte
TECTUPOBAHUS, O1arofapsi KOTOPOMY LTKOJBbHUKH MOTYT IPOBEPUTH U 3aKPEITUTh CBOU 3HAHUS
M0 KOHKPETHOH TeMe, 4TO IOMOraer WM Jyuule noAarotoButbes k caade EHT. Ananus
tecToBbIX 3amaHuii EHT mo xumuu mokaszan, 4to okojo 53% BOMPOCOB OTHOCATCS K KYpPCy
opranmueckoil xumun. Mcxonms w3 Toro, 4ro mo y4eOHOH mporpaMMe B Hallel CTpaHe
BBIJENAETCST OONBbINE BPEMEHU HW3YyUEHHIO OOImeHd W HEOPraHW4YeCKOW XHMHUH, YeM
OpPraHU4eCKON, MHOTHE BBIITYCKHUKH CTAJIKUBAOTCA ¢ TpyAHOCTsIMHU npu cnade EHT. Mmenno
MO3TOMY  3JIEKTPOHHbIE y4YeOHMKM MOTYT OKa3blBaThb 3HAYMUTENbHYIO IOIAEPIKKY B
3aKpeIUIeHUN HeOOXOMUMBIX 3HAHUN. PerynsipHoe TeCTUpOBaHHE Yepe3 JIEKTPOHHBIE OHJIANH
pecypcel obecreynBaeT CHCTEMATUIECKYIO OLEHKY CTEIIeHH YCBOCHHUsS y4eOHOro mMarepuala.
B xonme tectupoBaHus ydaliuecs HUMEIOT BO3MOXHOCTb OLIEHHUTb CBON TEKYLIUIl ypOBEHb
3HaHWH W BBIIBUTH OOJAcTH, TPeOYIOLINE MOMOJHHUTENBHOTO u3yudeHHus. Kpome Toro, oHo
CTUMYJIUPYET aKTUBHOE BOCIPOM3BENEHHE WH(POPMALMU, YTO CIIOCOOCTBYET YKPETUIEHHIO
3aIIOMUHAHUS MaTepHuana.

HsyyeHnne BO3MOKHOCTEH M pe3yJbTaTUBHOIO NPUMEHEHHS MHTEPAKTUBHBIX U
MHHOBALIMOHHBIX MOJENNeH SJIEKTPOHHBIX YYeOHHKOB M PECYpCOB 3a pyOekoM MOXKET
NPEIOCTABUTh LIEHHBbIE HApPaOOTKH AJII BO3MOXKHOI'O BHEIPEHHs B CHUCTEMY OOpa3OBaHUs
Kazaxcrana. Hanpumep, wuccnenosaHue, NpPOBEAEHHOE y4eHbIMM B Yuiau, N0 OLEHKE
5} (EeKTUBHOCTH  3JIEKTPOHHBIX y4eOHMKOB B XHUMHYECKOM OOpa3oBaHUH. ABTOPBI
UCCJIEZIOBANIM KYPC IO BBIYMCIUTENbHON XHUMHUHU ISl MpernojaBaTeniedl, NPUMEHsIs METOJbI
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aHaJM3a JaHHBIX Ul YAyYIIEHHs 3JIEKTPOHHBIX 00pazoBaTeNbHbIX pecypcos. MccnenoBanne
MoKa3alo, Kak  aHajgu3  o0pa3oBaTeNbHBIX  JAaHHBIX  MOXKET  CIOCOOCTBOBAThH
COBEPIIEHCTBOBAHHMIO  3JIEKTPOHHBIX ~ O0Opa3oBaTENbHBIX KYypCcOB, menas wuxX Oojee
3¢ pexTUBHBIMU )i TOATOTOBKH MpernoAaBaTesiell B 00J1aCTH BBIMUCIUTENbHON Xumui [2, 3].

OxcnepuMeHT, nposeneHHblid B FOkHoi Kopee, sipko neMoHCTpHpyeT, Kak Lu(ppoBbIe
yu4eOHHMKH MOTYT CTaTh KJIFOUEBBIM 3JIEMEHTOM B IOBBILICHUN KauecTBa oOy4eHus. B pamkax
HCCJIeIOBAaHMsI, OXBaTUBLIEro 690 yuamuxcsi CpeAHUX LIKOJ Ha NPOTSDKEHUH TPEX JIET, YUEHBIE
U3YYWIIH, KaK BOCIPUATHE TMOJE3HOCTH U MPEANOoYTeHHe MU(PPOBBIX YUEOHHKOB BIUSIOT HA
PE3yJIBTAaTUBHOCTE 00yUeHHsl. Pe3yIbpTaThl OKa3aMCh BIIEUATIISIIOIIUMHE: YYaIHECs], KOTOPbIE
AKTUBHO HCIOJB30BAIN 3JIEKTPOHHBIE YYEOHHMKH W CUHTAIM WX TIOJIE3HBIMH, MOKa3aJu
3HAYUTENBHO JIyUINHE aKaJeMHUYECKHE Pe3YJbTaThl. DJIEKTPOHHBbIE YUEOHHKH OKa3ajinCh He
TOJNBKO Ooyee rMOKMMH W aAanTUBHBIMH, HO W TPEJOCTABILIN HOBBIE BO3MOXKHOCTH IS
CO3/IaHUs WHTEPAKTHUBHOIO U YBJIEKATeNbHOTO y4yeOHOro koHtenrta [4,5]. HMcnomb3oBaHue
MEPEeNOBbIX TEXHOJOIMH, TAKUX KaK BHUPTyaJlbHasi W JONOJHEHHAsl PEeajbHOCTb, [IOMOIaeT
yAEPKUBATh MHTEPEC YUAIINXCS U CIOCOOCTBYeT Oojiee rIyOOKOMY YCBOSHHIO y4eOHOTO
Marepuaia. DT MHHOBALIMOHHBIE TOAXOIbI HE TOJILKO AENAI0T mpouecc odydeHus Ooiee
UHTEPECHBIM, HO M 3HAYUTEIBHO MOBBIMAIOT ero 3¢gdexTuBHOCTh [6]. Kpome TorO, yueHsle
MOAYEPKHUBAKOT BAXXHOCTb HCIIOJIB30BAHUS AAHHBIX M AHAJIUTHKU JJIs1 COBEPLIEHCTBOBAHUS
yueOHBIX MaTepPHAJIOB U MeTONOB mpenoaasanus. COOp M aHaNM3 JaHHBIX 00 yCIEBAEMOCTH
yUaIIUXCsl TO3BOJIIOT CO3/1aBaTh IEPCOHAIM3HPOBAHHBIE OOpa30BaTENIbHBIC MPOrPAMMBI,
YUUTBIBAIOIINE UHIUBUAYAIbHbIE OCOOEHHOCTH Kajkaoro odyyvaromerocs [7].

Tem He MeHee, HECMOTPSI Ha MOJOXKUTEIbHBIE PE3YJIbTaThl UCCAEAOBAHUN, OT3bIBbI U
CTPEMHTEIBHOE pa3BUTHE LU(PpPOBU3ALMU 00pPa30BaHUS, CTOUT MPU3HATH, YTO IJIEKTPOHHBIC
yueOHMKH BCE eIlle CTAJIKUBAIOTCS C PAIOM BbI30OBOB B Hatueil crpane. [IpoOiemsr ¢ moctynom
K UHTEpHETY, OTCYTCTBHE TEXHHYECKON MOJAEPKKH, OTPaHUYEHHBIH JOCTYIl K HEKOTOPBIM
KypcamM M HEeIOCTaTO4YHAasi MOAAEPKKA MeNaroroB B UCIOJIb30BAHUM 3JIEKTPOHHBIX PECYPCOB
TpeOyIOT BHUMaHUSA H pa3pabOTKU COOTBETCTBYIOIIMX cTpareruii. Ha ceromusmHuil neHb,
HCCIIeIOBAHNE TIOKA3aJI0, UTO 3JIEKTPOHHBIN YUeOHHUK PACCMATPUBAETCS KaK TOTIOJIHUTEIbHBIN
WHCTPYMEHT, YeM KaK 3aMeHa TPaJUIMOHHBIM MeTonaM oOydeHHs, a ero 3(pQpeKTHUBHOCTD
3aBUCHUT OT MPAKTUYHOCTU U MPOCTOTHI UCIIOIb30BAHMUS.

B menom, HeCMOTpsI Ha BBI3OBBI, C KOTOPBIMH CTAJIKHBAIOTCS 3JIEKTPOHHBIE YIEOHUKH,
NOCJeHIE MJaHHbIE CBUACTENBLCTBYIOT O CTPEMUTENbHOM pPa3BUTHH  LH(poBH3ALUN
obpazoBanust B PecniyOnmke Kazaxcran. CorylacHO TaHHBIM MOCHENHUX MOCIEIHUX OTYETOB
Munncrepctsa npocsetiernss PK, Obuta mpoBeneHa KOMIUIEKCHasi paboTa MO MOBBIIIEHHIO
Ka4eCTBAa MHTEPHETa B Ka3axCTaHCKUX wmkonax. Ecim B Hawanme 2023 roma TpeOoBaHUSAM
COOTBETCTBOBAJIM TOJNbKO 19% 1IKOJN, TO Ha CErofHALIHMNM JEeHb CKOPOCTb HHTEpHETa
yBenuuuian B 65% 1mkonax crpasbl. Jons IIKOJ, B KOTOPBIX AKTUBHO HCIOJB3YHOTCS
3JIEKTPOHHBIC YY€OHUKH, MOCTOSHHO yBenuuuBaercsi. Okono 80% MIKONBHBIX y4eOHHKOB
nepeBeNieHbl B 3JeKTPOHHBIN popmart, B 2024 rony muanupyercs oxBaTutb 100% aucuurumH
[8]. CornmacHO mpenOCTaBICHHBIM NAHHBIM, MOJKHO OTMETHTh 3HAYUTEIBHYIO IHHAMHKY
nporpecca B cepe nudposuszamnun odbpazosanus B Pecniyonuke Kazaxcras.

Ha ocHOBaHMM NPOBEAEHHOIO aHaIN3a BO3MOXHOCTEM U BBI3OBOB 3JIEKTPOHHOIO
yueOHMKa, TpeAsaraeTcst aropuTM ajsi ero 3Q(eKTHBHOTO MCHOJIb30BAHUS MPU U3YUYEHUHU
XUMUHU:

1) OOyuenne mneparormyeckux kaapos. Pa3paboTka cHenuanbHBIX NPOrpaMM U
TPEHUHIOB [UIsI Tpernojamareiedl 1o 3((EeKTMBHOMY HCHOJB30BAHUIO 3JIEKTPOHHBIX
y4eOHUKOB B yueOHOM mporecce [9];
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2) Texauueckass mnoanep:xkka. OOecreyeHnne mKOA W y4ueOHBIX  3aBEACHUIA
KBaJTH(PHIHNPOBAHHBIM TEXHUYECKUM MEPCOHAJIOM HJIH JOCTYIIOM K TEXHHYECKOH MOANEPIKKE
IUISL peLIeHns: mpodJIeM ¢ JOCTYIIOM K HHTEPHETY, OOHOBJIEHHEM MPOrPaMMHOI0 00eCTIeYeH s
u oOcnykuBanueMm obopynosanus [10];

3) Pa3BuTHe MHTEPAaKTUBHBIX pecypcoB. MHBecTHpOBaHME B pa3paboTKy M OOHOBJIEHHUE
MHTEPAKTUBHBIX PECYPCOB, TAKUX KaK BUPTYaJbHBIE SKCTIEPUMEHTBI, HHTEPAKTUBHBIE MOJEITH
U aHUMALIWH, JUIS1 Jy4YIIer0o TOHUMAHHS CTPYKTYPhI aTOMOB, MOJIEKYJI 1 XUMHUECKUX PEaKLni;

4) Apantaims KOHTEHTA 1oy noTpedHocTH. Pa3paboTka y4eOHBIX MaTepHAIOB C YYETOM
cneunprku OOy4eHUs] XUMHH, BKJIIOYAsl MIMUPOKUN CIIEKTP TeM KaK B OPraHUYECKOH, Tak U
HeopraHudeckoi xumuu [11];

5) Ouenka u aHanu3 pe3ynbraToB. lIpoBeneHne peryysspHON OoueHkU 3¢(HEeKTHBHOCTH
UCTIOJIb30BaHMS 3JIEKTPOHHBIX yUEeOHHMKOB CpEeNM YYalIuXCcs W IpernopasaTeneill. AHanus
OT3BIBOB, YCIIEBAEMOCTH H pe3ysbTaToB TecTupoBanus U EHT nist mocTOSIHHOTO yiydimeHust
00pa3zoBaTeNLHOTO IpoLecca.

3akmouenue

OneKTpOHHbIE  YYEOHMKH  SBJISIFOTCST  HEOTHEMJIEMOH  YacThl0  COBPEMEHHOIO
00pa3oBaTeNILHOTO MPOLECCa U WIPAIOT BAXKHYIO POJIb B MOBBIIIEHUH €ro 3(P(EKTHBHOCTH.
OCHOBBIBasICb Ha YCIEIIHbIX MOJENSAX HMHTEPAKTUBHBIX W HHHOBALMOHHBIX MOJEIAX
AJNIEKTPOHHBIX yUYE€OHHKOB MOJKHO YTBEP)KAAThb, UYTO OHH HUMEIOT IOTEHLHAJ 3HAYUTENbHO
yJIYyUYIIUTh Ka4ecTBO 0Opa3oBaHMs. Busyamuzanuss XUMHUECKUX MPOLECCOB, HHTEPAKTHBHBIC
3alaHusl U JOCTYII K aKTyaJIbHONW HH(OPMALIUH AJIS TOATOTOBKH K 9K3aMEHAM BBIIEISIFOTCS KaK
KJIFOUEBbIE BO3MO)KHOCTH 3JIEKTPOHHBIX Y4eOHHUKOB, 3TO MO3BOJISIET OOYHAIOIIMMCS HATJISAHO
NPEACTABIATh CJIOXKHbIE KOHLENLUU W BU3YaJH3UPOBAaTh aOCTPAKTHBIE MOHATHUS, 4YTO
3HAYUTEJBHO CIOCOOCTBYET HMX TOHUMAHUIO M 3allOMUHAHHIO. MHTEepakTHUBHBIC 3aaHUs
CTUMYJIUPYIOT aKTHBHOE ydYacTHe OOydaromuxcsi B Yy4eOHOM TIpoIecce, IO3BOJISIS UM
NIPOBEPSATH CBOU 3HAHMS HA MPAKTHKE U MOMEHTAJIBHO MOJIy4aTh OOPaTHYIO CBSI3b.

Taxum 00pa3oM, 3JIEKTPOHHBIE YUeOHUKU MPEACTABISIIOT COO0H MHHOBAIMOHHBIN METON
o0y4eHHss XMMHH, KOTOPBIH INpPH MPAaBUIBHOM IOIXOAE MOXKET 3HAYMUTENBbHO YIYYIIUTh
00pazoBaTeNbHBIN MPOLECC, Aesiasi ero 0ojJee HHTEPAKTHBHBIM, JOCTYITHBIM 1 3 ()EKTHBHBIM.

Mper Hageemcsi, uTo B Ommkaiimem Oynymem B KaszaxcraHe 3ieKTpOHHbIE yUeOHHKH
CTaHYT HEOTBHEMJIEMOH YacThi0 O0pPa30BaTENBHOrO IMpolecca, o0oramast OMbIT YYalIHXCsl U
NPEIOCTABIISIS] COBPEMEHHBIE HHCTPYMEHTHI [Tt 3 (HEKTUBHOTO O0YUYEeHHUSI.

Jlureparypa:
1. Toxacs K-XX. ExuHCTBO Hapoaa W CHCTCMHBIC pe()OPMBI — MPOYHAA OCHOBA MPOLBCTAHUS CTPAHBY/
IMocmanme I'maesr rocymapcTea Kacem-XKomapra Tokaesa Hapoxy Kaszaxcrama. — 2021. [DnekTpoHHBIH
pecype]. — Pexxmum  moctyma:  https://www.akorda kz/ru/poslanie-glavy-gosudarstva-kasym-zhomarta-
tokaeva-narodu-kazahstana-183048
2. Hernandez-Ramos J. Educational Computational Chemistry for In-Service Chemistry Teachers: A Data
Mining Approach to E-Learning Environment Redesign / J. Herndndez-Ramos, L. Caceres-Jensen,
J. Rodriguez-Becerra // Education Sciences. - 2023. — No. 13. — P. 796. https://www.mdpi.com/2227-
7102/13/8/796
3. Lim K. Sustainable Effect of the Usefulness of and Preference for Digital Textbooks on Perceived
Achievements in Elementary Education Environments / K. Lim, J. Go, J. Kim, J. Son, Y. Jang, M-H. Joo
// Sustainability. — 2022. — No. 14. - P. 6636. https://www.mdpi.com/2071-1050/14/11/6636
4. Bonroa C.A. BamsHuEe COBPEMCHHBIX HH()OPMAIMOHHBIX CPEACTB HA KauecTBO (POpMHPOBAHMS
JKCTIIEPUMCHTAIBHBIX YMEHUH MKOIbHUKOB 1o xumun/ C.A. Boarosa, C.O. Ilycrosur / CoBpeMeHHbIC
TEXHOJIOTHH B POCCHHCKOHW CHcTeMe oOpasoBaHus. cOopuuk crareii VIII Bcepoccwmiickoli HayvHO-
mpakTHIeckoit koH(pepeHmH. - [Tersa: PUO TITCXA, 2010. - C. 31.



https://www.akorda.kz/ru/poslanie-glaw-gosudarstva-kasvm-zhomarta-tokaeva-narodu-kazahstana-183048
https://www.akorda.kz/ru/poslanie-glaw-gosudarstva-kasvm-zhomarta-tokaeva-narodu-kazahstana-183048
https://www.mdpi.com/2227-7102/13/8/796
https://www.mdpi.com/2227-7102/13/8/796
https://www.mdpi.com/2071-1050/14/11/6636

98

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 4 (64). 2024

5. Iyamuremyel A., Mukizal J., Nsengimana T., Kampirel E., Sylvain H., Nsabayezu E. (2023).
Knowledge construction in chemistry through web-based learning strategy: a synthesis of literature /
A. Iyamuremyel, J. Mukizal, T. Nsengimana, E. Kampirel, H. Sylvain, E. Nsabayezu // Education and
Information Technologies. — 2023. — No. 28. P. 5585-5604. https://doi.org/10.1007/s10639-022-11369-x

6. Amgpecsa H./l. DmekTpoHHOC MOCOOHC KAK MHTCPAKTHBHOS cpeacTso oOyucHums / H.JI. Anapecsa,
WN.I0. AsmsoBa, H.A. Crenanosa // Kypuan «buonorns B mxkome». - 2019. - No 1. - C. 48—49.

7. 3BoHapésa E.A. TIpuMcHCHWE TEXHOIOTHH KPHUTHYCCKOTO MBIIUICHHS HA YPOKAaX XUMHH /
E.A. 3pomapésa, M.M. XKyrosa, HU. Kouepruna // VHHOBaIMOHHBIC MPOLECCHl B XHMHUICCKOM
00pa3oBaHHH B KOHTCKCTC COBPCMCHHOM O0OpasOBATCABHON MONMHTHKH. BCepocHiCKuii HAydHO—
MIPAKTHICCKUI MPAKTUKYM — Uensaomuck, 2017.

8. Catir Munncrepcrea npocsemmenust Pecryomukn Kazaxcran/CropocTHOH HHTEpHET A0BeaeH B 65%
Ka3aXCTaHCKUX TITKO T c Hayana rozaa. - Pexum JOCTYyTA:
https://www.gov.kz/memleket/entities/edu/press/news/details/661557?directionld=_3599&lang=ru

9. Kmmmos B.I. Tlcuxomoro-memarormdeckue  mpoOaeMbel  3(PQPCKTHBHOCTH  HCMOJB30BAHHS
HH(GOPMATHOHHBIX M KOMMYHHUKAIHOHHBIX TexHONIoTHH 00yueHus // CI1O. - 2014. - Ne 6. - C. 14.

10. Coromosckas O.A. B03MOKHOCTH MOOHIBHBIX OOpPA30BATEIBHBIX IPHIOKCHHH IPH H3YHCHUH
JUCIHILTHH MPSIMCTHOH 001aCTH «CCTCCTBO3HAHMCY// BeCTHHK memarormiaeckux mHHOBammit, Ne 1(53)//
OI'BOY BO «HITIY». —2019. — C. 59-68.

11. BakaxanoBa A.K. CoBCPIICHCTBOBAHHC XHMHUYCCKOTO OOPA30BAHHA. KOMIUICKCHAS HHTCTPALHA
MHHOBAIMOHHBIX UHM(POBBIX HHCTPYMEHTOB a1 Oyaymux yumreneii xumuu / A K. Bbakaxkanosa,
AE. Carumbacsa, P.A. Illokarnos // Bulletin the National academy of sciences of the Republic of
Kazakhstan // Ammatsr. — 2024. — C. 97-106. _https://doi.org/10.32014/2024.2518-1467.660

References:
1. Tokaev, K-Zh. (2021) Edinstvo naroda i sistemnye reformy — prochnaya osnova procvetaniya strany.
Poslanie Glavy gosudarstva Kasym-Zhomarta Tokaeva narodu Kazahstana. [Electronic resource]. —
Retrieved from: https://www.akorda kz/ru/poslanie-glavy-gosudarstva-kasvm-zhomarta-tokaeva-narodu-
kazahstana-183048 [in Russian].
2. Hernandez-Ramos, J., Ciceres-Jensen, L. & Rodriguez-Becerra, J. (2023). Educational Computational
Chemistry for In-Service Chemistry Teachers: A Data Mining Approach to E-Learning Environment
Redesign. Education Sciences, 13, 796. Retrieved from https://www.mdpi.com/2227-7102/13/8/796
3. Lim, K., Go,J.,Kim, J., Son, J., Jang, Y., Joo, M-H. (2022). Sustainable Effect of the Usefitlness of and
Preference for Digital Texthbooks on Perceived Achievements in Elementary Education Environments.
Sustainability, 14, 6636. Retrieved from https://www.mdpi.com/2071-1050/14/11/6636
4. Iyamuremyel, A., Mukizal, J., Nsengimana, T., Kampirel, E., Sylvain, H. & Nsabayezu, E. (2023).
Knowledge construction in chemistry through web-based learning strategy: a synthesis of literature.
Education and Information Technologies, 28, 5585-5604. Retrieved from https://doi.org/10.1007/s10639-
022-11369-x
5. Andreeva, N.D., Azizova, I.Yu. & Stepanova, N.A. (2019). Elektronnoe posobie kak interaktivnoe
sredstvo obucheniya. Zhurnal « Biologiya v shkole, No 1, 48—49. [in Russian].
6. Volkova, S.A. & Pustovit, S.0. (2010). Vliyanie sovremennyh informacionnyh sredstv na kachestvo
formirovaniya eksperi-mental'nyh umenij shkol'nikov po himii, Sovremennye tekhnologii v rossijskoj
sisteme obrazovaniya: sbornik statej VIII Vserossijskoj nauchno-prakticheskoj konferencii. MNIC
PGSKHA. Penza: RIO PGSKHA, 31.
7. Zvonaryova, E.A., Zhukova M.I. & Kochergina, N.I. (2017). Primenenie tekhnologii kriticheskogo
myshleniya na urokah himii. Innovacionnye processy v himicheskom obrazovanii v kontekste sovremennoj
obrazovatel'noj politiki: Vserosijskij nauchno—prakticheskij praktikum — Chelyabinsk [in Russian].
8. Sajt Ministerstva prosveshcheniya Respubliki Kazahstan /Skorostnoj internet doveden v 65%
kazahstanskih shkol S nachala goda. - Retrieved from:
https://www.gov.kz/memleket/entitics/edu/press/news/details/66 1557 ?directionld=_3599&lang=ru [in
Russian].
9. Klimov, V.G. (2014). Psihologo—pedagogicheskie problemy effektivnosti  ispol’zovaniya
informacionnyh i kommunikacionnyh tekhnologij obucheniya, No 6, 14, SPO [in Russian].
10. Sokolovskaya, O.A. (2019). Vozmozhnosti mobil'nyh obrazovatel'nyh prilozhenij pri izuchenii
disciplin predmetnoj oblasti «estestvoznanie». Vestnik pedagogicheskih innovacij, Ne 1(53) // FGBOU VO
«NGPUpy», 59-68 [in Russian].



https://doi.org/10.1007/s10639-022-11369-x
https://www.gov.kz/memleket/entities/edu/press/news/details/661557?directionId=_3599&lang=ru
https://doi.org/10.32014/2024.2518-1467
https://www.akorda.kz/ru/poslanie-glavy-gosudarstva-kasym-zhomarta-tokaeva-narodu-kazahstana-183048
https://www.akorda.kz/ru/poslanie-glavy-gosudarstva-kasym-zhomarta-tokaeva-narodu-kazahstana-183048
https://www.mdpi.com/2227-7102/13/8/796
https://www.mdpi.com/2071-1050/14/11/6636
https://doi.org/10.1007/s10639-022-11369-x
https://doi.org/10.1007/s10639-022-11369-x
https://www.gov.kz/memleket/entities/edu/press/news/details/661557?directionId=_3599&lang=ru

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 99

11. Bakazhanova, A K., Sagimbacva, A.E. & Shokanov, R.A. (2024). Sovershenstvovanie himicheskogo
obrazovaniya: kompleksnaya integraciya innovacionnyh cifrovyh instrumentov dlya budushchih uchitelej
himii, Bulletin the National academy of sciences of the Republic of Kazakhstan, 97-106. Retrieved from
https://doi.org/10.32014/2024.2518-1467.660 [in Russian].

Information about the authors:

Ott A.V. - corresponding author, master's program student, Kokshetau University named after
Sh. Ualikhanov, Kokshetau, Kazakhstan; e-mail: a-ott@internet.ru:

Nurmukhanbetova N.N. - Candidate of Chemical Sciences, Associate Professor of the Department of
Chemistry and Biotechnology, Kokshetau University named after Sh. Ualikhanov, Kokshetau, Kazakhstan;
e-mail: university(@shokan.edu kz:

Sergazina S.M. - Candidate of Chemical Sciences, Associate Professor of the Department of Chemistry
and Biotechnology, Kokshetau University named after Sh. Ualikhanov, Kokshetau, Kazakhstan; e-mail:
ssergazinai@shokan.edu.kz;

Ostretsova I.B. - Candidate of Biological Sciences, Associate Professor of the Department of Chemistry
and Biotechnology, Kokshetau University named after Sh. Ualikhanov, Kokshetau, Kazakhstan; e-mail:
iostrecova@shokan.edu kz.



https://doi.org/10.32014/2024.2518-1467.660
mailto:ssergazina@shokan.edu.kz
mailto:iostrecova@shokan.edu.kz

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
100 BectHuk CKY umenu M. Ko3bi6aesa. Ne 4 (64). 2024

DOI 10.54596/2958-0048-2024-4-100-109
YIK 37.013.77
MPHTH 15.81.21

MCHUXOJIOIO-IEJATOT'HYECKHAH JU3AWMH MPOGECCHOHAJIBHOTO
CTAHOBJIEHUSA CTYAEHTOB B YCJI0OBHUSAX BY3A
Yemonanosa I.N.1*, Manu6aesa A.M.!, Bearnéexosa A.B.!

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

Annoranus
ConepxaHHC CTaThbH HANMPABICHO HA PCHICHHC MPOOICMBI TMICHXOJIOTO-TICAATOTHUCCKOTO Iu3aifHa
00pa30BaTCIBPHOTO TPOLECCCA BBICHMICH INKOJIBI B CTAHOBICHHH CTYACHTA — OYOYIMETO TIemarora co

copMupoBaHHBIMH ~ TPO(CCCHOHANTPHBIMH ~ KOMICTCHIMAMH.  AKTYalbHOCTH  NPOONCMBI  MCHXOJIOTO-
TIEJATOT HYECKOTO TH3aiHA 00O0CHOBBIBACTCS C OJHOM CTOPOHBI COBPEMECHHBIME H3MEHCHISIMA B 00Pa30BaTCIHHON
cpene By3a, Te HAMOOJEe IOJHO PACKPHIBAIOTCS KOTHUTHBHBIE CHOCOOHOCTH, C APYTOW CTOPOHBI — PA3BUTHEM
JMYHOCTH KAXKIOTO CTYZIEHTa — OyAyIIEeTo Ieaarora-mcuxoora. Llens uceneqopaHust — pa3paboTka B anpodanust
MOJCTH TICHXOJOTO-TICTAaTOTHYECKOTO W3alfHa CTAHOBJICHHA OYIyIIET0 II€Jarora-licuxoJiora B YCIOBHAX
00Pa30BaTEIBLHOTO MPOIIECCA BY3a. METOIBI HCCIICIOBAHMS: METOIMKA JHATHOCTHKY MOTHBAIIMH M YCTAHOBKU HA
mpodeccuoHambHY0 nmeaTenbHOCTh Vo (KpsmioBa A.B., Hrmarkosa M.A), merogmka «IIpodeccronampHas
HACHTHYHOCTH CTyACHTOB» (Pomprrmua Y.C.), MeTOm MOACAMPOBAHHSA NPHMCHCH IS MOCTPOCHHS MOICITH
TICHXOJIOTO-TICJATOTHYECKOTO au3aifHa. Teopermdeckas 3HAYMMOCTH PE3YJIBTaTOB CBA3aHA C OOOCHOBAHHECM
TICHXOJIOTO-TICJATOTHYECKOTO JU3aiHA B MPO(eCCHOHAIBHOM CTAHOBICHUH CTYCHTOB B IIEPHO OOyUCHHUS B BY3€.
[TpakTudeckas 3HAYUMOCTD HANPABJICHA HA TOBBIICHHEC 3PPEKTHBHOCTH NMPO(PECCHOHAIBHOTO CTAHOBICHUS
CTYACHTOB MOCPEACTBOM PEATM3ANUH MOJICIIH TICHXO0JIOTO-TIEIaTOTMIECKOTO JH3aHHA.

KiroueBnie cioBa: 00pa30BaTeIbHBIN MPOLECC By3a, MOATOTOBKA OVAYIIMX MMEAATOTOB-TICHXOJIOTOB,
mpo(h)eCCHOHANBPHOS CTAHOBJICHHUE, TICHXOJIOTO-TICAATOTHYCCKAH TH3AlH.

KOO KAFTAUBIHJIA CTYAEHTTEPIIH KOCIBU JIAMBITYBIHBIH,
HCHUXOJIOT USIBIK-ITEJATOT MKAJIBIK TU3AMHBI
Yemonanosa I.N.1", Manmubaesa A.M.!, Bearu6exosa A.B.!

*«Manaw Kosvibaes amvinoassr Conmycmix Kazaxcman ynusepcumemi» KeAK
Iemponaen, Kazaxcman
“Xam-xabap yuin asmop: galina_chem(@mail.ru

Angarna

MaxanaselH Ma3MyHBI KOCIOM KY3bIPETTLIITI JAMBIFAH CTYICHT — OOJAIMIAK MYFAIIM/I KaIbIITACTHIPYAA
JKOFApBI OKY OPHBIHBIH OKY-TOPOHMC YPAICIH NCHXOJIOTHATIBIK-NICIATOTHKANBIK AH3AMH MOCCICCIH MICIIYTe
OarsiTTaFad. bip JKaFeIHAH, TCHXOJOTHSAIBIK-TICAATOTHKANBIK MH3AHH MOCCICCIHIH ©3CKTiMIri, TAHBIMIBIK
KabinerTep GaphIHINA TOBIK AIBIIATHIH XKOO-HBIH O171iM Ocpy OpTachIHIAFBI 3aMaHAYH ©3TEPICTEPMEH, aJI CKiHMI
JKaFBIHAH, 9pOip OoNaImax mearor-ncuxoor, TYIFAHbIH JaMy bIHA Herizaeneai. 3eprreyaiH Makcarsl — JKOO-HbIH
OKy-TopOme ypmici >KarmaiipiHAa OOJAmaK —MMSAATOT-TICHXOJIOTTHI  KANBIMTACTHIPYABIH — IICHXOJIOT HSITBIK-
MICIATOTHKAJBIK HK00ajay YITICIH 93ipiey KOHE Taigay. 3CepTTeyY OIICTEpi: NCHXOJOTHAIBIK-TICAATOTHKATIBIK
JU3aiH YATICIH KYPY VIIIH MOTHBAIMSI MEH KACIOM OpEKEeTKE KaThIHACTHI AHMAarHocTHKAamay aaicremeci (Kppuiosa
AB., UrnarroBa U.A)), «CryaeurTepain kociOm cofikecriri» omictemeci (Pomgurmra Y.C.), Mogemsaey omici
KOIIaHbULABL. HoTImkenepAiH TEOPIAIBIK MaHBI3ABUIBIFBI CTYICHTTEPAIH KOFAPBI OKY OPHBIHIA OKY OaphIChIHIA
KOCIOM [MaMybIH TCHXOJOTHSIBIK-TICAATOTHKANBIK ~AH3AHHABI HETI3ACYMCH OalmaHbICTBl.  ToskipuOemk
MaHBI3ABUTBIFEl  TICHXOJIOTHAJIBIK-TICIATOTHKANBIK K00aNay YITICIH CHTI3Y AapKbUTBI CTYACHTTEPIIH KociOH
JIAMYBIHBIH THIMALITIH apTThIPYFa OarbITTaIFaH.


mailto:galina_chem@mail.ru
mailto:galina_chem@mail.ru

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 101

Kinr cesaep: YHHBCPCHUTCTTIH OKY YpAIici, OoJamak Heaaror-mCHXOI0TTapAsl MAHBIHAAY, OLTKTiMIKTI
APTTBIPY, NCHXOJIOT HIBIK-IICTATOTHKAJIBIK /:msaﬁn, TICHXOJIOTHAJIBIK-TICIATOTHKAJIBIK /:msaﬁn YIr ici.

PSYCHOLOGICAL AND PEDAGOGICAL DESIGN OF STUDENTS'
PROFESSIONAL FORMATION IN THE CONDITIONS
OF HIGHER EDUCATION INSTITUTION
Chemodanova G.L!", Malibayeva A.M.!, Belgibekova A.B.!
"Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: galina_chem@mail.ru

Abstract

The content of the article is aimed at solving the problem of psychological and pedagogical design of the
educational process of higher school in the formation of a student as a future teacher with formed professional
competences. The relevance of the problem of psychological and pedagogical design is justified on the one hand
by modern changes in the educational environment of higher education institution, where cognitive abilities are
most fully revealed, and on the other hand by the development of personality of each student as a future educational
psychologist. The aim of the research is a future educational psychologist formation in the conditions of the
educational process of higher education institution. The research methods are the method of diagnostics of
motivation and attitude to professional activity at (Krylova A.V., Ignatkova [.A)), the “Students’professional
identity” method (Rodygina U.S.), the method of modelling is applied to build a model of psychological and
pedagogical design. The theoretical significance of the results is related to the substantiation of psychological and
pedagogical design in the professional formation of students during the period of study in higher education. The
practical significance is aimed at increasing the effectiveness of students' professional formation through the
implementation of the model of psychological and pedagogical design.

Key words: educational process of higher education institution, training of future teachers-psychologists,
professional formation, psychological and pedagogical design, model of psychological and pedagogical design.

BBenenue

B cospemenHom mmpe, e nudpoBH3aLMS M MHHOBALIMU OKA3bIBAOT 3HAYUTEIBHOE
BIIMSIHUE HA BCE ACMEKThl JKU3HH, 0cO00€ BHUMAHHE YAEJSETCS] MOATOTOBKE CIIELHANCTOB,
CHOCOOHBIX alaNTHPOBATBCS K OBICTPO MEHSIIOIIUMCST YCIOBUSIM. B 3TOM KOHTEKCTE,
NICUXOJIOTO-NIEAarOTUIECKHA ~ TU3aiiH  Mpo(eCCHOHATIBHOTO  CTAHOBJEHHS  CTYAEHTOB
HarpasyieHHs TonroroBku «llemaroruka u ncuxonorus» nmpuodperaer 0coOyr0 aKTyalbHOCTb.
B ycnoBusix Beiciiero yaeOHOro 3aBeieHusl, rae GOpMHUPYIOTCS He TOJIBKO MPodecCHOHATbHbIE,
HO M JINYHOCTHBIE KadecTBa OyOyIIMX IIEJaroroB - IICHXOJIOTOB, BaXKHO CO3[aTh TAaKYIO
o0pa3oBaTeNbHYIO cpeny, KoTopasi OyaeT crocoOCTBOBaTh MX COATaHCHPOBAHHOMY PA3BUTHIO.
B naHHOM acriekTe, akIIEHT OPUEHTUPOBAH HAa 00Pa30BATENBHYIO CpeNy, Kak 0co00ro yCIoBHUs
NICUXOJIOTO-TIEIarOTUIECKOr0  TU3aiiHa, T.K. MOA HUM IIOHUMAeTCs ONTHUMAJbHO-THOKOE
coueTaHhe METOOB, (POPM, CPEnCTB, CHOCOOCTBYIOIIMX MPOMOPLHUOHATIBHOMY PA3BUTHIO U
npodeCcCHOHATBPHOMY CTAHOBJICHHUIO OyIyLINX MeNaroroB-rncuxosoros [1].

B psage wuccnenoBaHMil INCHUXOJNOrO-NENATOTMYECKUN OHM3aiH BBICTYNIAET B POJH
KOMIUIEKCHOTO ~ TOAXOAa, IIOA KOTOPBIM TOHUMaeTcs paspaboTka W peanuszauus
00pa3oBareNbHBIX MPOTrpPaMM, METOAMK M TEXHOJOTMH, HAIlpaBJIeHHbIX Ha (OPMHPOBAHHE
poeCCHOHANTBHBIX U JIMYHOCTHBIX KOMITETEHITUI CTYNeHTOB [2-4].

M.P. ApnentseB, paccmarpuBas NEJArOTHYECKUM NU3aHH C TMO3UIUU TEOPETUKO-
KOHLIETITYyaJJbHOH, YKa3bIBa€T YTO OH (IW3aiiH) peaiu3yeT OpPraHU3alMOHHYI0 CTPAaTeTHIo,
MPECIeNYIOLIYIO0 JOCTHKEHUIO KOHEUHOT O pe3yabrara [5]. B HaleM uccieaoBaHuN KOHEUHbIM
PEe3yJIBTaTOM SIBJISIETCS TPO(ECCHOHATBPHOE CTAHOBIEHHE MENarora-lcuxoyiora B YCIOBHUSIX
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By3a, KOTOpPbIi B OCYLIECTBICHHMH NPOPECCHOHANBHON NEATENbHOCTH Oyger TOTOB
CIPOEKTUPOBATh COOCTBEHHYIO NESTENBHOCTb B HENPENCKA3yEeMBbIX CHTYALUSX, OMPENeNATh
npoOIeMHOE TOJIe U BBIPA0aThIBATh MEPCOHAIBHYIO CTPATETHIO U TAKTUKY PEIIEHISL.

B wmacmtabHOM CMBICIE TICHXOJIOTO-TIENArornYecKuil IU3ailH paccMaTpuBaeTCs B
KauecTBe CBOCOOPAa3HON KOHLENTYaJIbHOW apXUTEKTYPhl MOCTPOCHUS OpPraHU3aluy yaeOHOTro
npouecca [6].

B koHTekcTe BBICIIEro 00pa30BaHuUs, TICUXOJIOTO-TIeNAarOrMueCKIil U3aiH HapaBjIeH Ha
JNOCTHKEHHE CIIeYIOIIUX LEeNei:

— (opmupoBanne npodeccHOHANTBPHOW HIEHTHYHOCTH CTYIEHTOB, YTO MPEAIONaraeT
ocoszHaHue cebst kak OynyIero CrieruairucTa B 00NacTH NeJarorukKu | MCUXOJIOTHH,

— pa3BUTHE KPUTHYECKOTO MBIIUICHUS M CIMOCOOHOCTH K CaMOCTOSTEIbHOMY TMOHCKY,
AHAJIU3y U MPUMEHEHUIO 3HAHUM,

— COneiicTBHE COLMAJIbHOW aianTalluyd CTYACHTOB, YTO BKJIIOUaeT B cebs yMeHHue
3¢ (heKTHBHO B3aMMONENCTBOBATL B MPO(ECCHOHATIBPHOM COOOMECTBE U OOIIEeCTBE B LIEIOM,

— CTUMYJIUPOBaHHE TBOPUECKOTO MOTEHIMAIa U MHULIMATUBHOCTH, UTO SIBJISIETCS BAKHBIM
(dakTopom nmpodecCHOHATHPHOTO POCTa U PA3BUTHSI.

Hccnenosanue MICUXOJIOTO-T1€1arOTH4e€CKOro nu3aiiHa npo¢eCCHOHATBHOTO
CTaHOBJIEHUsS] CTY[AEHTOB HallpaBjieHus NMOAroToBku «llemarormka M mCUXONOTrUs» SBISETCS
aKTyaJIbHBIM U 3HaYMMBbIM Ui COBPEMEHHOTO O0pa30BaTENIbHOTO MPOLECCa, MOCKOIBbKY OHO
HAIPaBJIEHO HA TMOATOTOBKY CIIELHAINCTOB, CHOCOOHBIX 3P(PEeKTHBHO (PyHKIMOHUPOBATH U
pa3BUBaTbCS B JAMHAMMYHO MEHSIOUIEMCS MHpe, K MHUHUMWIN3ALWK paspblBa MEXIY
TEOPETUYECKOH OATOTOBKON U MPAKTUUYECKON MPOo(heCCUOHANBHON peajTi3aueii.

Lenp mccnenosanusi: paspadorarb, 0OOCHOBATH M 3KCIEPUMEHTAIBHO anpoOUpOBaTh
MOJIETIb TICHXOJIOTO-NIEarOrHUeCKOro IN3aliHa CTAHOBJIEHUS OyIyIIero Mmefarora-rcuxoiora B
yCIOBHSIX O0y4EHHs B BY3e€.

MeTtonbl ucciaeaoBaHust

JIOCTHIKEHMIO LIeJIM TPEACTABIEHHOTO HAaMHU MCCIENOBaHUS CIYKUJIN CleNyrolie
METOOUKH: KPUTHYECKUH aHaJIM3 HCCIIEOBAHMHA B OONACTH MEeNarorn4eckoro au3aiHa,
BbISIBJICHHE YPOBHsSI MOTHBALMOHHOHN COCTaBJISIOINENH JIMYHOCTH, OPUEHTHUPOBAHHON Ha
pa3BUTHE NPOQPECCHOHANBHBIX KOMIIETEHIIMN JJI1 COBEPIIEHHSI MEAarormueckoro mnpouecca -
metonuka A .B. Kpeinosa, U.A. Urnarkosa [7].

C nowmomrpto Metomuku Y.C. PoppirmHa [8] ObLIO HCCNENOBAaHO COBIAZEHHE
YAOBJIETBOPEHHOCTH TMOTPEOHOCTEH JUYHOCTH B IONYYEHHH MENarorndeckoil mpodeccud,
HACKOJIBKO IAHHBIN KapbePHBIA BEIOOP OTBEUAET €ro MOTPEOHOCTSM.

C nomo1pi0 MeToia MOAETNPOBAHUS BOCCO3aHa MOZIENb IICUXO0JIOr0-M1eAaroruueckoro
au3aitHa mpoQecCHOHATBHOTO CTAHOBIEHHSI OyIYIIHUX MEAaroroB-IICHXOJIOTOB.

[TemarornyeckuM 3KCIIEPIMEHTOM ObLIH OXBaueHb!l cTyneHTs! rpymm [T1C-20 u [T1C-21,
o0Iee KOJMYECTBO PECIIOHACHTOB cocTaBmio 24 crymenrta llemarormueckoro (axynerera
Cesepo-Kazaxcranckoro yausepcurera uM. M. Koseibaesa.

Pe3yabTarsl uccjieqoBaHusi

Kputndeckuil aHanu3 McuUxoJOro-nefAarornyeckux MCCAeN0BaHNN MO3BOJINUI BBISIBUTD,
YTO MOJIE€ UCCIENOBAaHUs MPEUMYIECTBEHHO JIEKUT B acleKTe MeJaroruueckoro au3aiiHa.
IIpuBeneH apryMeHTHPOBaHHbIN aHAIN3 [TEAaroruieckoro Au3aiiHa Kak HeOThbeMJIEMOr0 STamna
00pa3oBaTeNIbHONH TNPAKTHUKH, HEOOXOAWMOCTH B OTKJIMKE HAa BHEINHUE YCJIOBHUS Yepes3
npeoOpazoBanue  oOpasoBarenpbHOro  mpouecca [3].  JlambHedmmwe  UCCIEOOBaHUS
Nearorndeckoro An3aifHa ObUIM HANpaBJICHBI HA YYE€T COOTBETCTBHUS 3((PEKTUBHBIX CIIOCOD
oOyuenusi, U ciocobHoCTel, U moTpedHOCTel obyUaromuxcs [9].
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Ilenarornyeckuil qu3aiiH UHTEPIPETUPYIOT MHOMO3HAYHO, TAK PACCMATPUBAIOT €r0 KaK
TEOPUI0 HAYKH, METOJOJIOTHUIO AESTeNIbHOCTH, mporecc, Gopma. HecMoTpss Ha pa3nuyHbie
TPAKTOBKM HCCJIEIYEMOrO TMOHATHSA, LeJb MNEAArOrHuecKOro Jau3aiiHa KOHCTaHTHA —
JOCTUKEHHE TapaHTUPOBAHHBIX PE3YyJIbTATOB.

Psin yueHBIX CX0KH B CYKACHUSX OTHOCUTEJIBHO NMEAArOTMUECKOT0O IN3aiiHa — OH AOJIKEH
OBITh TIPEACTABICH B BHIAE MOJEIH IEJArOrMYeCKOro 3aMbiciia C  IENIbI0  MPUHSTHS
pPaLMOHAIBHOIO pemeHuss. Mbl B CBOEM MCCIEAOBAHUM AKLEHTUPOBAJIM BHUMAHHE Ha
MCUXOJIOTO-MEJArOTMYEeCKU  AU3aiiH, TJ€ ICHUXOJOTHYECKUN AW3ailH BBICTYHAET YacCTbiO
nenarorndeckoro nausariHa. Ilcuxomornveckwii AM3aiiH TMO3BOJSIET TMOKO YCTaHABIMBATH
IBYCTOPOHHIOIO CBSI3b B CHCTEME «YEJIOBEK-YEJIOBEK» B YCIOBUSX 00pa30oBaTEIbHOTO
MpoLecca,  pa3sBUBAET  KPEATHUBHOCTb,  HECTAHAAPTHOCTb  MBILUUIEHUS,  Pa3BUTHE
KOMMYHUKATHBHOTO B3aMMOACHCTBHS B MPO(YECCHOHANBHON NEeATENbHOCTH, YTO HWIPaeT
KITFOYEBYIO POJIb B AESITEILHOCTH OYIyIIEro menarora-rcuxoora.

JlaHHbIe, TIOJNIyYeHHBIE B XOJ€ NuarHocTuku mo meroauke Kpeimosa A B., Urnarkosa
WA, npencrasnens! B Tabmune 1.

Tabmuna 1. PacnpeneneHne UCTIBITYEMBIX SKCIEPUMEHTAIBHON TPYIIIBI 10 YPOBHSIM
CTAHOBKH Ha NMPO(eCCHOHAIBHYIO ESITEIbHOCTh M MOTHBALIMN HA KOHCTATHPYIOLIEM JTArle

VYpoeeHs VYcranoska Bayrpennsis Bremmas Bremm:s
Ha Mpo(eCCHOHATBHYIO MOTHBAaLIAA TTOJIOKUTENbHAS | OTPHLATEIbHAL
JEATEIbHOCTD MOTHBAITHL MOTHBALHA
Hukwmii
Cpenuuii
Bricoxmnit

JlaHHble, OTpakeHHble B TaOmuue 1, CBUAETENBCTBYIOT O TOM, YTO CTYAEHTHI
UCHBITBIBAIOT TPYAHOCTU B MOCTPOCHHM MApLIPyTa CBOETO MNAJBHEHINErO pa3BUTUSA H
CaMOpPAa3BUTHSI, YTO HETATUBHO CKAa3bIBAETCS Ha Mpouecce MpoeCCHOHAIBHOTO CTAHOBIICHHUS.
[Ipeobnanaer cpenHwWii ypoOBEHb BHYTPEHHEH MOTHBALIMM, HU3KHH YPOBEHb BHELIHEH
MOJIOKUTENBHON U BHEUIHeW oTpuuareabHoi MoTuBaluu. CTyIAeHTbl 3aTpPyOHSIOTCS B
CaMOCTOATEJIbHOM CTUMYJINPOBAHUU CBOEH NESTENbHOCTH, TAKXKE B HEJOCTATOYHOU CTENEHU
NPOUCXOAUT CTUMYJSIIUSL W3BHE. TaOnwmma 2 CONepKUT pe3yJbTaThl HCCIEAOBAHHUS IO
meronuke Y.C. Poabiruna.

Tabmmua 2. PacripeneneHue HCIBITYEMBIX 110 TUITAM NPO(EeCCHOHANBHON HASCHTUYHOCTH
B KOHTPOJIbHOH I'PyIIie Ha KOHCTATUPYIOLIEM dTare

IMkana «Oco3nannas [kana «9MOUHMOHAIPHOE OTHOIICHHEY
AKTHUBHOCTbB) IIpenmymmecTBeHHO Her sBHOTO IIpenmymecTeeHHO
OTpHIIATEIbHBIC npeoOnazanusl TOJIOYKUTEITEHBIC
SMOLHHA IMOLNH
Huskuii yposeHs Tum 1 -8% Tun 2 - 25% Tun 3 - 0%
Cpeanuii YpoBeHb Tum 4 - 17% Tun 5 - 17% Tun 6 - 17%
Bricokmii yposeHb Tun 7 - 8% Tun 8 - 8% Tun 9 - 0%

AHajM3 MaHHBIX, OTPAKeHHbIE B Tadjume 2, mokasas, 4yTo OoblIasi 4acTh CTYIEHTOB
cooTrBercTByeT 4, 5 u 6 Ty MpodhecCUOHANTBHON UASHTHYHOCTH. XapaKTePUCTHKON HaHHBIX
TUTIOB SIBJISIETCS. JIOCTaTOYHO OCO3HAHHAs AKTUBHOCTh B paMKax y4YeOHBIX 3aHATHH,
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SMU30IUYECKOE HAJMYNE MACCUBHOCTH, B OTHOIIEHUHU K OCBAUBAEMON MPO(EeCCUU MPOSIBIISIOT
KaK OTPULATENIbHBIC, TAK U MOJIOKUTEIbHBIE SMOLIUH.

CyluecTBeHHBIM MOMEHTOM  CTAHOBJICHUS OyAyIIMX TeNaroroB-IICUXOJIOTOB B
npod)eccuu SBISETCS CO3IaHNE NeHCTBEHHOW MOJIENU IMCUXOJIOTO-TTeJarOrMueCcKoro qu3aiHa,
KOTOpasi CIOCOOCTBYET pPAa3BUTHI) HEOOXOOUMBIX KOMIIETEHIIMH © TpodeCCHOHATBHOM
UACHTUYHOCTU. [ICHXONIOro-negaroruieckue ycJiOBUsS TaKOW MOAENH MOJDKHBI BKJIFOYATH
KOMITETEHTHOCTHBII ¥ CTYAEHTO-LICHTPUPOBAHHBIN TMOIXONBI, OPHUEHTHPOBAHHBIE HA
WHAVBUIyAJIbHbIE OCOOEHHOCTH M MOTPeOHOCTH CTyneHTOB. Mcxonst W3 3TOro, HamMu ObLIa
pa3paboTana  MOAeNb  TICHXOJIOTO-NIEJAarorHueckoro  au3aiiHa — MpogeCCHOHAIBHOTO
CTaHOBJIEHUs OyIyIIUX MEeIaroroB-ICUX0JIOrOB, IPEACTaBICHHAs HA PUCYHKE 1.

Icuxonoro-nexaroruveckuii Au3aiid npodecCHOHAIBHOI0 CTAHOBJICHHS OyAYLLIHX
NMEeAArOroB-MCHX0JI0r0B
IleneBoii KoOMIOHEHT
Lear — co3maHue yCIOBHI Pa3BUTHS TOTOBHOCTH IICAATOTOB-TICUXOJOTOB K CTAHOBJICHUIO B
npodeccuu B paMKkax 00yUCHHS B BY3€.
JIlnarnocTuyeckuii KOMIOHEHT
1. Meroauka HCCACIOBAHMS MOTHBALMM H YCTAHOBKH HA NPO(ECCHOHATBHYIO ACATCIBHOCTD Y
cryaenToB (Kpeinosa A B., Urnatkosa ML.A)
2. Metonuka «IIpodeccronanbras uaeHTHIHOCTD CTYAeHTOBY (Poasiruna ¥V.C.)
MeTono/10ru4eCcKHuii KOMIIOHEHT
Kommie TeHTHOCTHBIN TIOAXO | CrynenTo-neHTpHpOBaHHEI TOAXOT
Opraau3aiHOHHO-AESI TEJIbHOCTHBIN KOMIOHEHT
Ilcuxonoco-nedazozuyeckue yciosus

Hlazu ousaiina

1. Muzaiin yuebubix 3aHatuil, ux nenceas | [loctpoenne coaepKaHus 3aHITUH,
YCTaHOBKA OpPHUEHTHUPOBAHHBIX Ha npodecCHOHATBHOE
2. OmpeaeneHue coacprkaHus 3aHATHI CTAaHOBICHHE CTYACHTOB ¢ YydeToM mpodums

OyAYLIETO CIICIHAINCTA
HpI/IMCHCHI/Ie AKTUBHBIX U UHTCPAKTUBHBIX MCTOAOB

3. Ioadop dopm 1 TEXHOIOTHI OpraHU3aIH

3aHATHI u $opm oOyUcHHS
4. PazpaboTka MEXaHU3MOB MOTHBHpOBaHHS | DOPMUPOBAHHE HABBIKOB M CTPATCTHH CMBICTIO- H
oOyuarommxcss  Ha  MPO()SCCHOHAIBHOC | LECNCTOIAraHus
pa3BUTHE 4. ®dopmuposanne TOTOBHOCTH K
npo)eCCHOHATBHOMY COBEPIICHCTBOBAHUIO
5. ®opMHUPOBAHHEC MOTHBALIMH K CAMOPCATH3ALNN B
npodeccHoHanbHOH chepe.
PeduiekcHBHBIN KOMIOHEHT
[lepconanpras u MUHH-KOMaHJHas | 6.PazBuTre pednekCHBHBIX HABBIKOB
pednekcus

Pucynok 1. Monesp McUXonoro-neaarorndeckoro an3aiia npogeccruoHaaIbHOro
CTAaHOBJICHHA 6y,[[y1_LII/IX neaaroroB-11ICUX0JIOroB

Mogene NCUXONOrO-MEJarorHueckoro Au3aiiHa MOpPencTaBi€Ha S KOMIIOHEHTaMMU:
LEJIEBOM, AMArHOCTUYECKHUM, METOAOJIOTMYECKUH, OpPraHu3alHOHHO-IEATENbHOCTHBIA U
pedIeKCUBHBIN, PACMONOXKEHHBIX B JIOTHMKE MPOQECCHOHAIBLHOTO CTAHOBJICHUS OyayIIuX
MEeNaroroB-fMcUXoJIOTOB  Ha  JdTame  TOoJy4deHuss  0a30BOrO  BbICIIEro  OOpa3OBaHUS.
TexHONOrMUECKOE pEIICHHE TCHXOJIOrO-NeNarornieckoro au3aiiHa y4eOHBIX 3aHSATHH C
COONIOIEHUEM TICHUXOJIOTO-TIEAArOTHYeCKUX YCJIOBHU JeNaeT ero rmOKUM, NUHAMUYHBIM, B
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3aBMCUMMOCTM OT CUTyaUUn - WMMPOBU3NPOBaHHBLIM, MaKCUMa/lbHO OpPWEHTUPOBaHHLIM Ha
rOTOBHOCTU K MPOchecCroHaIbHOMY COBEPLLIEHCTBOBAHMIO.

Pethniekca MUHW-KOMaHAHOIO W MepCOHasIbHOr0 pesynibtara MPUBOAUT He TOMbKO K
pasBUTUIO Ped/ieKCUBHBIX HaBbIKOB, HO M K PasBUTUIO MOTMBaUMK K camopeasivsauun B
NPOeCCOHa/TbHOM [eATeIbHOCTY.

Ha pucyHke 2 u 3 npefcTaB/ieHbl pesynbTaTbl  AMArHOCTUYECKOW  METOAUKM
nccnefoBaHMA MOTUBALMA 1 YCTaHOBKM Ha NPOJeCCUOHasTbHYHO AeATEIbHOCTL Y CTYAEHTOB Ha
hopmMmpytoLlem aTane peannsaumm mogenn (Kpbuiosa A.B., UrHatkosa .A).

100%
80%
60%
40%
20%

a
o 0%
KOHTpOnbHasA rpynna  SKChepuMeHTaNlbHas  KOHTPO/bHas rpynna  SKCrepuMeHTanbHast
Ha KOHCTaTUPYHOLLEM rpynna Ha Ha KOHTPO/IbHOM 3Tare rpynna Ha
aTane KOHCTaTUPYIOLLIEM KOHTPO/ILHOM 3Tare

aTane
YpOBeHb YCTaHOBKM Ha NMPoecCMOoHaNbHYI0 AesTeNbHOCTb

mHu3KNiA ypoBeH ~ mCpefHWUiA ypOBEHb M BbLICOKMI YPOBEHb

PVCYHOK 2. PesynbTaTbl AUarHOCTVKM YPOBHEN YCTAaHOBKM Ha NPOGECCUOHANbHYHO
[eATENbHOCTb

Pe3y/bTaTbl, MPOAEMOHCTPUPOBAHHbIE Ha PUCYHKE 2, MO3BO/AKOT CAeNaTb CriefyoLLuii
BbIBOA: B 3KCMEPUMEHTaNbHOM Fpynne 3HAUMTENIbHO BO3POC/I0 KOMMYECTBO CTYAEHTOB,
[EMOHCTPVPYHOLLIMX CPeAHWUIA YPOBEHb YCTAHOBKM Ha MPOECCUMOHAIbHYIO [AeATeNIbHOCTb, W
YMEHbLLN/IOCh KO/TMYECTBO AEMOHCTPUPYIOLLMX HU3KMWIA YPOBeHb. 13 3TOro cnefyeT BbIBOA,

YTO fJaHHble CTy[eHTbl CTa/M OCO3HaHHee MOAXOAMTb K BOMPOCY CBOEro pPasBUTUSI U
camopasBUTYS.

100%
80% 67%
60%
40%
20%
0%
KoHTposibHas rpynna  kcnepumMeHTasbHass  KOHTpO/bHasA rpynna  SKcrepuMeHTa/IbHas

Ha KOHCTaTUPYHOLLEM rpynna Ha Ha KOHTPO/ILHOM 3Tane rpynna Ha
aTane KOHCTaTUPYHOLLEM KOHTPO/ILHOM 3Tare
Y JTane

YpOBeHb BHYTPEHHEW MOTMBALMM

mHV3KNIA ypoBeHb ~ mCpefHWUiA ypOBEHb M BbLICOKMI YPOBEHb

PYCYHOK 3. PesynbTarbl ANarHoCTVIKM YPOBHE BHYTPEHHEN MOTUBALIMM
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PesyabTarel, mnpeAcTaBiCHHBIE HAa PUCYHKE 3, JAEMOHCTPHUPYIOT TOJOKUTEIBHYIO
JTVHAMUKY YPOBHSI BHyTpeHHeW MoTuBaumu. Cpeay CTYIeHTOB 3KCIIEPUMEHTAIbHON TPYTIITbI
Ha KOHTPOJIbHOM 3Tare 3HaYUTEIbHO BO3POCIIO KOJIWYECTBO CTYACHTOB, J€MOHCTPUPYIOITHAX
CpPeIHMI YpOBEHb BHYTPEHHEH MOTHBaLMKM. TakuM 0Opa3oM, CTYAEHTHI B OONbIIEl CTEeNeHH
CTaJIA CIIOCOOHBI CAMOCTOSITEIBHO CTHMYJIUPOBAThH CBOIO JESITEIbHOCTD.

IonoxkuTeapHas AUHAMUKA HaOMOmaeTcs B pe3ynsratax no meronuke Y.C. PonbirvHa.
PesynbTarThl KOHTPOIBHOTO 3Tara MeNarorHdeckoro SKCIepUMEHTa TPECTaBICHbI B TaOJIHIIe

Tabmuna 3. Pacnpenenenne UCIBITYEMBIX MO THIIAM PO ECCHOHANBHOW WASHTHYHOCTH
Ha KOHTPOJIbHOM 3Tare

IMkana «Oco3nanHas [kana «9MOUHUOHAIPHOE OTHOIICHHEY
AKTHBHOCTbB) IIpenmymmecTBeHHO Her sBHOTO IIpenmymmecTeeHHO
OTpHIIATEIbHBIC npeoOnazanusl TTOJIOYKUTEITEHBIC
SMOLHHA SMOLNH
Huskuit yposeHs Tum 1-0% Tun 2 - 8% Tun 3 - 0%
Cpeanuii YpoBEHb Tum 4 - 8% Tun 5 - 17% Tum 6 - 25%
Bricokmii ypoBeHb Tun 7 - 8% Tun 8 - 25% Tun 9 - 8%

JlaHHbIe, IPEACTABJICHHBIC B TAOMHIE 3, IEMOHCTPUPYIOT, YTO HA KOHTPOJIBHOM 3Tare y
PECTIOHAEHTOB SKCIIEPUMEHTABHON TPYIIIBI MPEBATUPYIOT 6 U 8 THmbl MpodhecCHuOHATBHON
UIGHTUYHOCTH, YTO COOTBETCTBYET CPEIHEMY MJIH BHICOKOMY YPOBHSIM aKTUBHOCTH B Y4€OHOMN
IeSATeIbHOCTH, MpeodIafaHueM MO3UTHBHBIX SMOLIMH B OpUEHTAalUU Ha Oynynyto npodeccuro.
IIpomiecc  CTaHOBJNEHWS  MEAArOrOB-TICHXOJNIOTOB B MPOGECCHH  XapaKTepH3yeTcs
MOJIOKUTENIbHOU TuHaMuKo. Dopmupyromuii stan 6b6u1 3P exTHBeH, 0 UeM CBHIETENBCTBYIOT
NPUBECHHBIC TIOKAa3aTelN [HAarHOCTUKH, HaOMIOJaeTcs CMeHa mpeodiajaroluxX THIIOB
npoheCCUOHANTbHON HIEHTUYHOCTH.

JAuckyceust

Hame wuccnenoBanue mnoATBep:kOaeT THIOTE3y: eciau paspaborare, 00OCHOBarb u
SKCIIEPUMEHTAJIBHO MPOBEPUTHh MOJENb IICHUXOJOro-MeAarornieckoro au3aiHa, OCHOBAHHYIO
Ha TOCIIENIOBATENbHBIX INArax au3aiiHa y4eOHOro 3aHsTHA C COOJIOAEHHEM IICHXOJIOro-
NEeJarOrHIeCKUX YCIOBHH, TO 3HAYUTENBHO YIYYIIUTCS MpouLece MpodeCCHOHAIBHOTO
CTaHOBJICHUS] CTYIEHTOB, TaK Kak 3TO Oyger crnocoOCTBOBATH OCO3HAHMIO U TOHMMAHHIO
BAKHOCTH ILIEJIEHANPAIIEHHOTO M IIJJAHOMEPHOTO MPO(eCCHOHANIBHOTO Pa3BUTHA OyayIunero
elarora-rncuxoora.

AnHanu3 $pakTOpoOB, BIUSIOIINX HA IPOLece MpodhecCHOHaTBHOrO CTAHOBICHUS OyIy X
MelaroroB-MCUXOJOTOB U TUIOB UX MJIEHTUYHOCTH, MOKAa3bIBAET, UYTO HAa CTApLIUX Kypcax
HaBBIKU MPOPECCHOHANIPHOTO CaMOIMO3HAHUA W PEe(PIeKCHH OCTaITCS HEIOCTATOYHO
Pa3BUTHIMU. JTO BBIPAXKAETCSI B TPYAHOCTSIX IIPU CAMOAHAJIN3€ MPAKTUYECKON NesITeIbHOCTH U
bopMyTUpOBaHUY 3334 A NaJbHENUIIEro NpodeCcCHOHAIBHOIO CaMOCOBEPIICHCTBOBAHUS.
Jns 3hdeKkTHBHOrO pemeHust 3TOH npodieMbl B 00pa3oBaTeIbHOM NPOIECCe By3a CIEHyeT
UCTIONb30BaTh CUTYaLUH, MOAEIUPYIOIINE MPO(eCCHOHATBHYIO NEATEIbHOCTb.

[TonmyueHHBIE HAMHU PE3YJIBTATHI COTIACYIOTCS ¢ pab0TaMM OT€YECTBEHHBIX M 3apYOEIKHBIX
uccnenosareneii. B wacrnoctu, A K. Meia6aesa [10] noguepkuBaet, 4to 0Opa3oBaTeNbHbINA
nporiecc 3.0 co cTpemileHHeM CTYAEHTOB K CaMOOOpPa3OBaHHIO, XAPAKTEPU3YET BBICOKYIO
MOTHBALHIO B TPOPECCHOHAIBHOM CTAHOBJIEHUH OyAyIIEero meaarora-rncuxosora.

ITo muenuto rpynmel uccnenosareneit Kinueposoit M.H., Tpudonosoii H.C., ITarocoBoii
T HU. [11] Momenu negarorudeckoro Au3aiHa mpeacTaBIstoT coO0H OCHOBY MPodheCCHOHATBHO-



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 107

00pa3oBaTebHBIX TPACKTOPHIA, CO3JAIOMINX 00pA30BaTENbHYI0 3PTrOHOMHYHYIO Cpeny
HETNPEPBIBHOTO MPO(ECCHOHATTEHOTO 00pa30BaAHHSI.

Ilonmaraem, 4YTO nanbHEWIIee HMCCIENOBAHUE MOXKET JIeKarb B TMOJE ICHXOJIOTO-
MEeNaroruiyeckoro Au3aiiHa mopT(oaro M3ydaeMblX KYPCOB € HUCHOJIB30BAHHEM LUPPOBBIX
WHCTPYMEHTOB.

3akiouenue

[IpakTHKOOPHEHTUPOBAHHOCTh  IMICUXOJIOrO-MIEAAarOrMYecKoro  am3aiiHa, (OKyc Ha
npodeCCHOHAIbHOE CTAHOBJICHHE OyAyIINX MEAaroroB-IICUXOJIOTOB B  YCJOBHSIX By3a
3¢ (heKkTHBEH MO Py MPUUKH.

Bo-niepBrix, Ooyiee AOATOCPOUHOE BHEAPEHUE TAKOTO IU3aliHA ITO3BOJIUT BBISIBUTH
noTpeOHOCTH ¥ NPoOJNeMbl B CTAHOBJICHUU KaXJIOrO CTyAEHTAa, YTO TIOMOXKET
WHAVBUIYAJU3UPOBATh  OOpa3oBaTeIbHBIE  MPOTPAMMBI,  BOBPEMsI  CKOPPEKTHUPOBATH
MICUXOJIOTHYECKHE TPOOJIeMbl CTYIEHTOB, a TAaKXKe TPACKTOPUI0 WX MPOPECCHOHATBHOTO
pa3BUTHS. ITO OCOOEHHO HEOOXOMUMO IS TEX CTYIEHTOB, KOTOPBIC HCIBITHIBAIOT TPYIHOCTH
B CaMOCTOSITEJIbBHOM MPOTHO3UPOBAHUM CBOel Oyayinel mpodeccHoHaNbHONW AESITEIbHOCTH.
CBoeBpeMeHHast IOMOIIb TAKUM CTYICHTaM B PE3yJbTaTe CHU3UT BEPOSITHOCTh Pa304apOBaHUS
B BbIOpaHHOW TIpo)eCcCUU U B Pe3YJIbTaTe KOJMYECTBO KOMIETEHTHBIX U MOTUBHPOBAHHBIX K
TMICUXOJIOTO-MIEAArOrMYe€CKON AESITEIbHOCTH CIIEIIHAINCTOB BO3PACTET.

Bo-BTOpBIX, MNCHXOJIOrO-MENArOTMYE€CKU OU3aliH MO3BOJUT MOBBICUTH YPOBEHb
CaMOCTOSITENTLHOCTH CTyneHTOB. OHU OyAyT MMeTh MPEeACTaBJIICeHHUE O Crocodax M pecypcax
camMoo0pa3oBaHUsl.

B-TpeThux, B pamMkax Takoro nu3aifHa Oyaer yiaydileHa KOMMYHHKALHs CTYAEHTOB C
poeCcCOPCKO-TMPENOAaBaTEILCKUM COCTABOM, AJAMHHHCTPAILMEH By3a M TNCHUXOJOTHYECKOH
ciyk00ii. COOTBETCTBEHHO, KOHTPOJb M KOPPEKIHUs MpodheCcCHOHAIBHOTO CTaHOBJICHHS
CTyAEHTOB OyneT MpON3BOAUTHCA dPPeKTHBHEE.

Taxum 00pa3oM, MCUXOJIOTO-MTEAArOTHIECKUH AN3aitH PO eCCHOHATBHOTO CTAHOBJICHHUS
CTYICHTOB HarpaBjieHus1 moarotoBku «llemarorvka u MCUXONOTHsY, BKIIOYAIOLIUN LIEJIEBOMH,
IMAarHOCTUYECKHUHA, METONOJOTHYECKUH, OPTaHU3aLHOHHO-AEATEIbHOCTHBIN U pe(IeKCHBHBIN
KOMITOHEHTBI, CIYKHUT 3((HEKTHBHBIM CpPEICTBOM YPEryJUpPOBaHUS MpoOJieM mpolecca
po)eCCHOHAIBHOTO Pa3BUTHUS B paMKax OOy4YeHUs B By3e.

Cratps noarorosyieHa B pamkax Hay4uHoro rnpoekra MIPH AP19678852 «®opmMuposaHue
KOMIIETEHIIMH HEMPEPBIBHOTO MPO(GECCHOHAIBHOTO PA3BUTHSI Y O0YHArOIIUXCSI M BBITYCKHUKOB
HanpasneHus «llegarornueckrue Hayku» B YCIOBHUSIX aKaJeMHUYECKONW CaMOCTOSITENIbHOCTH
By3a» MO rpanToBoMy (puHaHCHUpoBaHMO KomuTera Hayk MHUHHUCTEPCTBA HAYKH U BBICLIETO
obpazosanust Peciybnmuku KazaxcraH.
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THE FEATURES OF THE WORK OF LOCAL MEDIA EDITORIAL OFFICES
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Abstract

The work of mass media can be oriented toward different scales of audience. While global media aim to
shape a worldwide narrative, smaller editorial offices focus on the interests of residents of a specific region, city,
or even organization. Accordingly, the operational features of mass media vary significantly on larger and smaller
levels. The goal of our study is to identify these differences, determine the reasons behind the established
approaches, and propose ready-made solutions for improving the work of local editorial offices. As examples, we
will analyze the QYZYLJAR TV channel, whose agenda is aimed at the residents of the North Kazakhstan region,
and the PARASAT newspaper, published by M. Kozybayev North Kazakhstan University for its faculty and
students. The scientific and practical significance of the study lies in the fact that we not only expand theoretical
knowledge about the formation of media structures but also offer practical recommendations for strengthening the
impact of local media. This work was facilitated by content analysis of materials published by these media outlets
and interviews with journalists and editors. The study revealed that local media are highly flexible in responding
to the informational needs of their audience. However, a lack of personnel and resources creates certain limitations
in their operations. To improve the situation, it is necessary to optimize workflows, including enhancing employee
qualifications and expanding engagement with the audience. This research represents a significant contribution to
the field of media studies, offering new approaches to analyzing and improving the activities of local media. The
findings can be applied by small media outlets to enhance the quality of their content and strengthen their
connections with the audience.

Key words: organization, cditorial office, structure, hierarchy, transformation, structural divisions,
interaction with the audience, interaction with local communities, public opinion.

KEPT'LIIKTI BAK PEJAKIIUAJAPBIHBIH EPEKIHIEJIIKTEPI «PARASAT»
CTYJAEHTTIK I'A3ETI )KOHE «QYZYLJAR TV» TEJEKAHAJIbI MBICAJIBIHIA
Mopososa T.A.!1", Ilonomapenko M.A.!, Ilputomiok ILIL!, ®egoposuu A.®.!
Parumosa JI.A.1, lllesenésa H.IL.!

*«Manaw Kosvibaes amvinoassr Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponaen, Kazaxcman
"Xam-xabap ywin asmop: t.a.morozoval 980@mail.ru

Anjarna
Bykapaslk akmapar KypalaapbIHbIH KyMBICHI OPTYPIIL 4y IMUTOPHS ayKbIMBIHA OaFbITTANYy bl MyMKiH. Erep
skahasapik BAK-TBIH MakcaTsl — FaTaMIBIK HAPPATUB KAIBIITACTHIPY O0JICA, KiIIIiripiM pegakumsiap Oenrim Oip
afiMaK, Kaja HeMece TinTi YHBIM TYPFBIHAAPBIHBIH MYJZIENCpiHe Hazap aydapansl. OcbraH OalIaHBICTHI,
OYKApanmbIK aKMmapaT KypajaTapbIHBIH VJIKCH >KOHC MIAFBIH JACHICHICPIHAC O3IHMIK JKYMBIC CPCKIICTiKTePi
Kaipinracanbl. bi3miH 3epTTeyAiH MAKCaThl — OCHI aHbIPMANIBLIBIKTAPABI AHBIKTAY, KAJBINTACKAH TOCLIIEPIiH
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ceOenTepPiH TYCIHAIPY >KOHE KEPTiMIKTI PEAAKUMSUIAPABIH JKYMBICBIH JKAKCAPTYFa JAWBIH IICTHIMACD YCBIHY.
Mpican periage 013 Conrycrik Kazakcran o0xbsich! TypreHaapeHa 0arsirtanyal «QYZYLJAR» Teneapaacs! MeH
M. Kozweibaes arbmgarsl CKY-aplH OKBITYIIBIIApEI MEH cryacHTTepine apHamFan «PARASAT» razerin
KApacThIPaMBbI3. 3CPTTCYAIH FBUIBIMH JKOHC MPAKTHKAJBIK MAHBI3ABUIBIFEI — 013 MCIHAKYPBLIBIMIAPIBI
KAJBIITACTRIPY TYPANbl TCOPHAIBIK OLTIMAI KCHCHTIN KaHA KOWMAH, JKCPTLTIKTI MEOHA OCCPIH KYMICHTYTC
OarBITTAIFAH TPAKTHKAJIBIK YCHIHBICTAPABI YCHIHAMBI3, byn sxymeicka Oisre aramraH BAK-ta skapwsaganraH
MaTepHAIIApFa KOHTCHT-TANAAY KYPridy, COHAAH-aK >KypPHAINCTED MCH PEAAKTOPIAPAAH AJNBIHFAH CyXOaTTap
KOMEKTECTI. 3ePTTEY HOTIKEICP] KepceTKeHAeH, sxeprimikTi BAK ay tMTOpHSHBIH aKmapaTThIK KasKETTUTIKTEpiHE
JKeZIeN skayam Oepe amaTblH €H HMKeMi Kypax Oosblm Tadburansl. JleTeHMEH, Kaapiaap MEH PECypCTapIblH
JKETICTICY IHITITI ONAPAbIH KYMBICHIHA OeIrini Oip mIeKkTeyiep Kosapl. MoceneHi menty YIiH »KyMbIC IPOLECTepiH
OHTAWIAHABIPY, KBI3METKEPICPAIH OIMKTIMITIH apTTHIPY KOHE AyJUTOPHSIMEH 63apa 9PEKETTECTIKTI KEHEHTY
Kaker. byn 3eprTey MeamaraHy cajaChlHA MAHBI3ABI YICC KOCAABl KOHC JKCPTUTIKTI OYKapaiblK akmapat
KYPaIAapbIHBIH KBI3METIH Talggay MCH JKCTLIHIPYTE KAHA TOCIIACP YCHIHAIBL AJIBIHFAH HOTWGKEJCD INAFBIH
OyKapasblKk AaKmapar Kypangapbl PEIAKUMSIAPBIMEH KOJJAHBUIBII, KOHTCHT CaIaChlH apTTHIPYFA O KOHE
ayIUTOPHIMCH OAalIaHbICTAPIBI HBIFAUTYFA CENTITIH THT13€ AJ1a/IbL.

Kinr ce3mep: y#bIM, PSOAKIMA, KYpPBUTBIM, HCpapXws, TpaHcHoOpMAaIms, KYpbUIBIMABIK OejiMmIienep,
ayJUTOPHIMCH 63aPa OPEKETTECTIK, MKEPTLMKTI KAy bIMIACTHIKTaPMEH OaHIaHbIC, KOFAMABIK ITKIP.

OCOBEHHOCTH PABOTHI PEJAKIINI JIOKAJIBHBIX CMH HA ITIPUMEPE
CTYJAEHUECKOM I'A3ETHI «PARASAT» M TEJTEKAHAJIA «QYZYLJAR TV»
Mopososa T.A.1*, llonomapenxo M.A.!, IIpuromoxk ILIL!, ®exopouu A.®.!
Parumosa JI.A.!, Illepenésa H.IL.!

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesay
Ilemponasnosck, Kazaxcman
*Aemop oas koppecnonoenyuu: t.a.morozoval 980 @mail.ru

AHHOTAITHSA

PaboTa cpencts MaccoBoii mH(pOpMAHH MOKET OBITh OPHEHTHPOBAHA HA PA3HBIC MACINTAOBI Ay TUTOPHH.
Ecnmu MEpOBBIMH MEAHA MPECICAYCSTCS UETh (JOPMHPOBAHKS TTTOOAFHOTO HAPPATHBA, TO 00JICC MCITKHC PCAAKIIHH
COCPEA0TOYCHBI HA HHTEPECAX KHUTENCH OTACIBHOTO PETHOHA, TOPOAA WM AaXke opranm3aiuy. COOTBETCTBEHHO,
Ha Oompmmx um Mamslx ypoBHIX CMM ckiameiBaroTcst coOCTBEHHBIE 0COOCHHOCTH padoTsl. Llenp Hamero
HUCCICAOBAHUA - BBLIBUTH I3TH PA3TIMYINUA, ONMPCACTUTD MPUIHHBI CJIOKUBIIHUXCA MOAX0A0B H MPEIIOKUTE TOTOBBIC
PCIICHUA AN YIVUIICHHS PaOOTHI JTOKANBHBIX pemakmuii. B kauectse mpumepa Hamm OyIyT PAaCCMOTPCHBI
tenekanan «QYZYLJAR», upg moBecTKa HampasicHAa Ha skuTenci CeBepo-KaszaxcraHckod o0macTd W rasera
«PARASAT», seimmyckaeMas CKY mM. M. KosbribaeBa Mg mpemoaBaTeicH M CTYACHTOB By3a. HaydHaa u
OPAKTHYICCKAA 3HAUMOCTD HCCICAOBAHUA COCTOUT B TOM, YUTO MBI HC TOJBKO PACIHUPACM TCOPCTHUCCKUC SHAHUA
0 (DOPMHPOBAHMH MCIUACTPYKTYP, HO M HPEAIATACM MPAKTHUCCKHE PCKOMCHIANMH IS YCHICHHUS BIIFSHHS
JJOKAJTBHBIX MCOHA. B 3TOM HaAM mOMOTIH KOHTCHT-AHAJIHN3 MATCPHATIOB, BRIXOOAINNX B JAHHBIX CMI/I, a TAKKE
HHTCPBBIO C JKYPHATUCTAMH M peaakropamu. Mccmenosanme mokas3ano, uro JokamsHele CMU Hambomee ruOku B
pearnpoBaHUM HA WH(POPMAIMOHHBIC NMOTPEOHOCTH CBOCH AyIWTOPHH, HO HETOCTATOK KAIPOB H PECYpPCOB
CO3MAI0T OTMPSACCHHBIC OTPAHIICHHS B Pa0oTe. 1 Yy IIICHHS CHTY AIIHH HCOOX0IHMBI ONITHMHA3ALHUS PA00THX
TIPOIIECCOB, BKIFOYAS MOBBIIICHUE KBAMM(PUKAINY COTPYJHHKOB M PACIIMPEHAUC B3AUMOJCHCTBHS C ay AUTOPHCH.
Hccnenopanme mpeacrassier co00# 3HAUMMBIH BKJIA B 00JIaCTh MEAHAZHAHUM, ITPEIATAFOINII HOBBIC TI0IXO0IbI
K QHAIM3Y | YJIYUIICHAIO ACATCIFHOCTH JOKANBHEIX CMU. TonyuceHHBIC PE3YyIBTATHI MOTYT OBITH MPHMCHCHBI
peJakmmsIMu HeOOIBINNX CPEACTB MAcCOBOM MH(pOPMALMHK AU YIYUIICHHUSI KaYeCTBA KOHTCHTA W YKPCIICHUS
CBSI3¢H C ay AUTOPUEH.

KioueBbie cjoBa: OpraHuzammsi, PeJakIsl, CTPYKTYpa, HEpapxus, TPaHCHOPMALMS, CTPYKTYPHBIC
MOAPA3NEICHAA. B3aNMO/CHCTBYE C Ay JUTOPHEH, B3aNMOICHCTBHE C MECTHBIMH COOOIIECTBAMH, OOIIECTBEHHOE
MHCHHC.
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Introduction

The issues of the functioning of regional media in the post-Soviet space are relatively
similar: the content is not very interesting for the audience, due to the whole list of existing
problems. This includes a shortage of ideas, a lack of financial resources, a shortage and aging
of personnel, which is reflected in the editorial policy developing in small media. Local media,
LS. Alipulatov notes in his work, speaking about Dagestani media, consciously serve the state,
what harms their truthfulness and objectivity [1]. Local media has been little studied by Kazakh
science, but the existing works also indicate the impressive influence of the state information
order on media policy. According to the authors of the study "State Information Order in the
Media", thus a dependent culture is formed in editorial offices, and healthy competition is lost
in the media market [2].

However, the growing influence of online media pushes traditional media resources
toward transformation: a mass media outlet must be popular with the audience in order to
receive funding from the state. Nowadays, it has become obvious that modern mass media face
the problem of adapting traditional organizational structures to an ever-changing media
landscape. This adaptation entails, among other things, the requirement to produce a significant
amount of multimedia content to meet the needs of the modern media environment. Research
on the fundamental aspect of classical management, namely the structure of the company and
its organizational structure, is quite limited.

As Y.N. Zasurskiy notes, "The correlation of civil, open and information society is of
particular interest. In civil society, the media act as the most important tool for the interaction
of the three branches of government and the regulation of their relations with citizens. In an
open society, the media promote transparency of the activities of all government structures and
transparency of the political process" [4].

In the North Kazakhstan region, this has pushed regional media to modernize. The
rebranding took place on two main television channels: «Kazakhstan-Petropavl» and «MTRC».
The first one changed its name to "QYZYLJAR" and updated the broadcast schedule. The
second one also added new projects to the program and changed studios. This indicates the
editors' understanding of the conditions in which they need to work today in order to be in
demand by the audience and the state as the main investor.

Due to the lack of scientific literature on the specifics of the work of local media, when
considering this topic, we will be based on relevant empirical data obtained during work and
practical training on the «QYZYLJAR» TV channel and in the student newspaper
«PARASAT».

Research methods

Since 2020, students of the Journalism Department A. Fedorovich and L. Ragimova, who
are co-authors of this study, have prepared materials for several media outlets. At the university
level, this is the newspaper "PARASAT", at the regional level — the main base for the practical
training of students of the department, the TV channel "QYZYLJAR". Practical experience
allowed the students to identify the main features of the functioning of the editorial offices of
these local media.

Thus, the structure of the editorial office of the newspaper "PARASAT" consists of the
editor responsible for the content of this monthly publication, the layout designer and the
authors, who are students and teachers of the university. It is noteworthy that the Department
of Journalism of the North Kazakhstan University is responsible for the newspaper itself, in
general. That is, in fact, each of its employees is a teacher as well. Previously, the newspaper
was published by the media center of the North Kazakhstan University, which is currently
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reoriented to the external PR of the university, while the newspaper is responsible for the
information agenda within it.

Thanks to the available archives, we have seen the difference in editorial approaches used
at different times. For example, in 2016, when the newspaper «<PARASAT» was still a part of
the NKU media center, its editorial staff was much broader: there were two editors, a separate
technical employee was also assigned to the photo and layout. This allowed this media to
optimize its forces and resources: the average content of the newspaper was 24 A4 pages with
a variety of materials and topics [5].

The main part of the materials was coverage of events taking place inside the university,
as well as articles in the form of detailed interviews with the leadership of the university, its
successful representatives, etc.

Today, in 2024, this local media is structured differently. The university's own website
has reoriented the main information agenda. It is difficult for a newspaper published once a
month to keep up with current information guides: only the brightest news events appear on the
pages of the newspaper. For example, the issue for May 5, 2020 is completely focused on the
personality of Professor Z. Tayshybay, who celebrated his 80th birthday at that time. The issue
presented materials that had not been published in electronic media — responses and articles by
his comrades, colleagues, and students [6]. A similar example is the issue dedicated to the
memory of Professor Z.P. Tabakova — this is one of the largest in recent times. It has 16 A4
pages, the materials are based on the memories of people close to the professor [7].

The analysis of the materials shows that today the editorial staff of this media is focused
not on the information agenda, but on university topics: articles dedicated to activists, athletes,
teachers and students who contribute to the scientific and social life of the university. The
problem of the current editorial office is the lack of time: it is problematic to combine the
creation of a newspaper with the teaching process itself, which should remain at the head of the
department's activities. Also, the lack of a professional photographer and layout designer in the
staff can be called a disadvantage in the work — this mission also falls on the teaching staff.

At the same time, the content can be called quite youthful and in demand by the audience.
Highlight the article "For Fun" in the April 15, 2024 issue, dedicated to the popular "stand-up"
movement among young people. As a positive addition to the material, the author offers jokes
compiled by the hero of this article for his speeches [8]. We consider this approach to be suitable
for university-oriented local media.

At the same time, in order to promote the publication, it is necessary to relay the content
published in it to social networks. This requires an SMM specialist, which is also an additional
workload on the editorial staff. Due to the lack of promotion on the Internet, many materials
remain unnoticed by the audience: the main paper circulation of the newspaper is only 10
copies, and the electronic version on the site, as practice shows, is read by a small number of
users.

A more professional approach to the local editorial staft is presented on the
«QYZYLJAR» TV channel. Firstly, it is a media-oriented media outlet that does not have third-
party tasks.

Secondly, television is more popular among the population than newspapers. The
editorial structure consists of the editor—in—chief, the managing editor — an experienced
journalist who checks materials written by colleagues; correspondents; producer - responsible
for the production of programs; director - responsible for the production of TV shows;
videographers; sound engineer; editor; announcers — conducting news outlets. The same staff
units are typical for large media.
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The channel went through a rebranding in 2017. It means both a complete content update
and a name change. «STRC Kazakhstan-Petropavl» has received a new name «QYZYLJAR»,
as well as a whole list of new projects. Among them are such programs as «Firsthand», «On the
wavey, etc.

«Firsthand» program is a dialogue with experts on a particular topic in the format of
information provided directly from the person involved in it. The program is broadcast live and
viewers have the opportunity to call the studio, Indira Baymukhambet, editor-in-chief of the
«QYZYLJAR» TV channel, said withing our research.

It should be noted that the channel follows trends in the media. Thus, the project "On the
Wave" refers to informal, informal interviews, which were previously rare for regional media.

However, some projects to some extent fall short of the set bar. Let's consider the project
"Kayyrly tan", which is a morning program. Despite the potential, this is an entertaining
program, similar in idea to the Channel One project "Good Morning", there are certain problems
here: it is difficult for the hosts to enter into an informal dialogue with the guests, which is why
it often has an official tone that is not too popular with the audience. Consider the issue of
"Kayyrly tan" for January 10, 2024, dedicated to the staff and soldiers of the National Guard.
The presenter uses mainly elements of the official business style in her speech. Nevertheless,
the journalist begins the interview with the question "How are you?" - probably in order to
conciliate the speaker for further conversation. Then, after receiving a positive response, the
presenter asks the guest to tell about the history of the holiday. Moreover, to tell "more". Most
likely, the presenter is trying to stretch the timing of the interview with such a technique,
because from the point of view of a number of journalists, including Larisa Parfentieva, whose
list includes such speakers as Alla Pugacheva, Ivan Urgant and Keanu Reeves, this approach is
banal [9]. That is, we can find information about the holiday, especially expanded information,
if we wish. In general, further questions also differ in banality: "What is the role of a military
unit in ensuring internal security?", "How much time soldiers servesnowadays?". When asked
what has changed in the National Guard system in recent years, the journalist loses control of
the program — the speaker finally takes the floor, talking about how the part functions [10]. This
characterizes the insufficient level of professionalism of the presenter. This is another problem
of the local media. In practice: the backbone of the channel's employees are either young
journalists or students of the North Kazakhstan University with little experience.

The results of the study

Comparing the nominal positions in two local media structures (newspapers and TV
channels), we can draw some conclusions: the size and structural divisions of editorial offices
may differ significantly from each other.

The television industry, unlike newspapers, is still a highly competitive market. As a
result, TV channels are constantly striving to improve their content and even at the regional
level have certain resources for that. In particular, the rebranding of 2017 allowed the
«QYZYLJAR» TV channel to introduce new projects that, with the correct approaches, can be
interesting to the audience. As a positive example, we will highlight the program "On the Wave"
with its non-standard approach to interviewing for regional media.

However, the personnel factor affects the fact that not all ideas are implemented
successfully. In this case, the TV channel should involve at least at the initial stage in such
projects journalists who already have practical experience and are able to competently manage
airtime. Such steps, for example, are being taken by another North Kazakhstan TV channel
LTRC - serious non-news projects are conducted either already established staff units or invited
media representatives (Darya Pyshmyntseva — "Main Topics", Pavel Pritolyuk (inbusiness
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portal kz), Ulyana Ashimova (newspaper "Vremya") — "Mandate"). For young employees, in
turn, they need to provide continuous training and advanced training courses in order to build
their own highly professional pool of journalists and presenters.

The situation in the newspaper «PARASAT» is more complicated — the format of the
youth media is partially maintained, but the lack of resources, a small staff, and a small
circulation of the publication do not allow the editorial staff to constantly form deep meaningful
content. The solution would be to transfer some of the content, primarily unique, which does
not overlap with the information provided by the media center, to social networks in the blog
format. Such a move would increase the awareness of this media, which means it would
increase the chances of attracting an additional audience, and therefore investments and
resources.

In general, it should be borne taken into consideration that newspaper journalism as a
whole is experiencing a number of problems today and new media in the near future may leave
the traditional paper press out of business [11]. Therefore, newspaper publications should
already think about alternative forms of information transmission, according to foreign
researchers [12]. The digital age offers the main option, Fahmy Nagwa and Maha Abdul Majid
Attiyah write: it is necessary to master the full potential of social networks, focusing on mobile
operational journalism [13]. Now regional media consider social networks mainly as a source
of news, but interactive media has long been a platform for much more significant opportunities
[14]. Innovations, A. Ginnild points out, are able, in turn, to reverse the vector of perception of
the mass media by the audience [15]. For example, the newspaper «PARASAT» could post life
videos of student life, projects implemented by the department, etc. on its page in social
networks. The «QYZYLJAR» TV channel has the opportunity to directly maintain contact with
viewers through social networks, forming a grid, focusing on the audience's order. Many new
media, precisely due to their human orientation in social networks, receive an information order
from the state. Traditional media should adopt this approach.

The conclusions

The productivity of the social media benchmark was confirmed by the work of the world's
media during the coronavirus pandemic. The situation has shown that journalists do not have
to be tied to editorial offices, and interesting content can be built even remotely [16]. And it
was social networks at that moment became the most operational source of information and
remain such to this day. Traditional media, especially local media, cannot survive without a
transformation of approaches to work, foreign experts write [17].

At the same time, our research shows the importance of local mass media as an integral
element of the media space, capable of effectively responding to the needs and interests of
specific communities — in particular, university students and teachers, and North Kazakhstanis
in general. Solving problems with resources and personnel, as well as active access to social
networks, would allow such media as «cPARASAT» and «QYZYLJAR» not only to retain the
existing audience, but also to get a new one.
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COJITYCTIK KASAKCTAHAATBI Y)KBIMIACTBIPY:
AIMAPHIBUIBIK ITEH OTBACBIJIAPABIH KACIPETTEP TAPUXbI
Aodyos H.A.!, Manukosa C.3.2, Gekmypsuna A.H.3*
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Anjarna

Maxkanaga Conrycrik Ka3zakcTaH MEMIICKETTIK apXHBIHCH AJIBIHFAH KYKATTAP MEH KYFBIH-CYPTIiHTE
VIIBIpaFaHIAPAbIH YPIAKTapPBIHBIH eCTeIikTepl Herizinae ConrycTik KazakcTaHaars! amapImbLIBIKTHIH ceOenTepi
MCH CPCKIICTIKTEPl, OalIapaApIH MYJIKIH TOPKLICY mMpoueci KapacTeIpbimaabl. 1928-1933 sxerimapaarsl COMTYCTIK
KA3aKCTAHABIKTAPABIH TAFIBIPHI TOTATUTAPIIBIK PEXKAM Ke3eHIHACTI KazakcTaH XanKbIHBIH OPTaK TPAreIHsACHIHBIH
6ip Oemiri OonbIm TAaOBLIAABL. AIITHIK IIEH YKBIMAACTBIPY TAKBIPHIOBI ©3CKTI TAKBIPBIITAPABIH Oipi OONbII
TaOBUTAZBL, OHAA OHIPJIIK JCHICHAC A¢ >KAaHA ACTMCKTLICP ambliagbl. KyFBIH-CYPriH KypOaHTApBIHBIH >KOHC
AmIapIIbUIBIKTAH 3apAaN IMEKKSHACPAIH YPIAKTaPBIHBIH SCTEIIKTEPl MyparaTTa CakTaJFaH Ky)KaTTapJa KepiHic
TaITaraH a3 TAHBIMAJ JSPEKTEP i, pakTinepai amyra MyMKiHAIK Oepeni. By akmapar xarmai »oHe casiCH Ky FbIH-
CYPTiH KypOaHIApBIH OHANTY XKOHIHICT] OHIPIIK KOMHCCHSI MYIIEICPIHIH KbI3METI HOTHKECIH/IE YKaPHAIAHbIMAAD
YIIiH MYMKiH Oomasl. Makamaga HaH >KOHE €T JaHblHAAy OOMBIHIIA MEMJICKETTIK AaKIFSUIap, KYIUTEI
KOHBICTAHIBIPY JKOHC YKBIMIACTHIPY aMIapIIBIIRIKKA OKSIITCHI KoHE OyIT OyKin KasakcTaH XaIKbIHBIH KaCipeTiHe
alHAJFAHBI TYPAJIbI KOPBITHIH/bI KACAFAH.

KinT cesnep: YKeIMAACTBIPY, MYJIIKTI TOPKIJICY, AIIAPIIBLIBIK, KyFBIH-CYPTiH, ECTEIIKTEP, KAaCiper.

KOJUIEKTUBHU3ALUS B CEBEPHOM KA3AXCTAHE:
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AHHOTAITHSA

B cratee paccMaTpuBacTCA TPOLCCC MPOBCACHHA KOH(PHCKAIMH HWMYyHICCTBA 0acB, NPHYHHBI H
ocobennoctTn rtonoma B CesepmoMm Kaszaxcrame Ha ocHOBe JokymeHToB m3 Cesepo-KazaxcraHCkoro
TOCYJAPCTBEHHOTO apXHBA W BOCIIOMHHAHHI IMOTOMKOB PENPECCHPOBAaHHBIX. CyIbObI CEBEPOKA3aXCTAHIICB B
mepuo 1928-1933 rr. ABAAFOTCA YACTHIO 00MICH Tpareauceii Hapoaa Kazaxcrana mepnosa TOTATHTAPHOTO PSKIMA.
Tema ronosa W KOJNJICKTUBH3ALUH OCTACTCA AKTYalIbHOM, B KOTOPOH PACKPHIBAIOTCS HOBBIC ACTICKTHI M HA
PETHOHAIBHOM YPOBHE. BocmoMuHAHHS MOTOMKOB PEOPECCUPOBAHHBIX, KCPTB Tr0JI0AA MO3BOJIAIOT PACKPBITH
MAJIOU3BCCTHBIC (I)aI(TBI, KOTOPBIC HE OTPA3SHIMCH B OJOKYMCHTAX, COXPAHHUBINHUXCA B dPXHUBAX. Z[aHHa}I
nH(pOpMAanKI cTana BOMOKHOH U MyOIMKAIMH B PE3yIbTAaTE ACATEIFHOCTH WICHOB PETHOHATBHONH KOMHUCCHH
110 pea6I/IJ'lI/ITaI.[I/II/I JKCPTB MACCOBBIX W MOJUTHICCKHUX per[peccnﬁ. B cratee ACIACTCA BBIBOA O TOM, YTO
TOCYJAPCTBEHHBIC aKIIUK MO XJIe00 M MACO3aTOTOBKAM, HACHIBCTBECHHOE OCEJAHNE W KOJUICKTHBU3ALMS IIPHBEIIH
K rojoay, ctamo Tpareaueii Bcero HaceneHus Kasaxcrana.
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COLLECTIVIZATION IN NORTHERN KAZAKHSTAN:
THE STORY OF FAMINE AND FAMILY TRAGEDIES
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Abstract

The article examines the process of confiscation of the property of the Bais, the causes and features of
famine in Northern Kazakhstan on the basis of documents from the North Kazakhstan State Archive and the
memoirs of the descendants of the repressed. The fate of North Kazakhstanis in the period 1928-1933 is part of
the common tragedy of the people of Kazakhstan during the totalitarian regime. The topic of hunger and
collectivization remains relevant, which reveals new aspects at the regional level. The memories of the descendants
of the repressed, victims of famine allow us to reveal little-known facts that were not reflected in the documents
preserved in the archives. This information became possible for publication as a result of the activities of members
of the regional commission for the rehabilitation of victims of mass and political repression. The article concludes
that state actions on bread and meat procurement, forced settlement and collectivization led to famine, became a
tragedy for the entire population of Kazakhstan.

Key words: collectivization, confiscation of property, famine, repression, memories, tragedy.

Kipicne

1930-1933 sxputmapbl KazakcTannabl kammail amapiibUibIK, peciyOIMKagaH XaJlbIKThIH
MKOYPJIl KOIIi-KOHBI, KYLITEI JKep ayapy *KoHe 63 a3aMaTTapblHa KaPChl K€H ayKbIMIIbI CasCH
KyFBIH-CYPTiH KaMTbhIIbL By mpouecrep Ka3akTapasl MOKOYpIIe OTHIPBIKIIBLUIBIKKA KOIIipy
MEH KYIITEN Y KbIMAACTBIPYABIH, €JIIe Teppop CasCaTblH KYMICHTYIIH HOTHIKECIHIE OpbIH
anael. OCbl OKUFaJIap/Abl OHIPIIK TYPFBIIAH 3€PTTeY e OYJI KacipeTTiH ayKbIMBIH Oarajay YIIiH
MAaHBI3/IbI.

Kasipri KasakcTaHHBIH FBUIBIMH KaybIMAACTBIFBI OCHI NpOLECTEpPAlH cedenTepi MeH
caJIapblH CasCH OW eJIeTIHeH OTKi30el alryra, OJapAblH HAKThl OTOAChUIAP MEH QJIEYMETTIK
TONTap eMipl apKbLIbl PecryOInKa JaMybIHBIH OOJaIlarbiHa 9CEePIH aKbIHAAYAbI THIPBICYA.
Kasipri ke3enne OOBEKTHBTI TapUXHM KAapPTUHAHBI KAJMBIHA KENTIPy >KOHE JKA3bIKCBHI3 Ka3a
TANKaH aJaMIapIblH €CIMAEPIH MOHII €CTe KaJAbIPy YIOiH, amam a3aObIHbIH ayKbIMbl MEH
TEPEHMITH KaKChI TYCIHYT'e KOMEKTECETIH J)KeKe OKUFAJIap/Ibl, €CTENIIKTEP MEH JoNIeNIep Il Koca
aJIFaH/a, OCHI KaCipeTTepIiH adaMHu JIIEeMIHE epeKIle Ha3ap ayaapy Kasker.

Bbyrinpe toyenciz KazakcTan XalKbIHBIH KEHEC NedyipiHae Oip JKaKThl HEMECE ThIHbIM
CaJIbIHFAH TAPUXH TAKBIPBINITAPFa KbI3bIFYIIBUTLIK apThil keneai. Kasak xankeabig 1930-1933
KbUTIAPAAFhl «ALIAPIIbUIBIKY TaKbIPBIOBIHBIH MaHBI3Bl 30p. «KeHec TapuxbH TyCiHyZE,
JKanmaf 30pJIbIK-30MOBUIBIKTEI  3€PTTEYAE KoHE Oacka amapiibUIbIK — MbICAIJAPbIMEH
CaNBICTBIPMaITBl Tajnay skyprizy yuriH 1930-1933 xepuimapaarbl Ka3ak allaplibLIbIFbIHBIH
cajnAapblHbIH MaHbIBABUIBIFBI 30p. «1930-1933 skpuimapnarbl Kas3ak allaplubLIbIFBl KEHEC
TapUXbIH, JKaNmNai 30pJIbIK-30MOBUIBIKTEI 3€pTeylne KoHE Oacka AamuThIK MbICATIApPbIMEH
CaJIBICTBIPMAJIbl TaJlAAy ‘Kacaydbl Tajmam ereal. Aunaidiga, Oyn marmapeic Typaiel bartbicta
aKmapatr as. KEHEeCTIK Ke3eHre apHaJlFaH Herisri 0acma JKapusUlaHbIMIAPbIHAA Ka3ak
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Tparenuschl TEK YCTIPTIH aWTbuTbIl KaHa Kerendi, 20-racelpAarbl Kammaid 30pJIbIK-
30MOBUIBIKTBIH JKUBIHTBIK €CENTePiHAe /1€ Ka3aK allapIlibUIbIFbl CUPEK KOPIHIC Tababl...» et
ka3raH AwmepukaHnblk Tapuxmbl Capa Kameponmen kemicmeyre Oomnmaiiner [1]. Kasipri
Kazakcran TyprbIHIApBl COJ  JKBULAAPAAFBl  COLMAIUCTIK  arpapibl-HHIYCTPHUAIIBIK
JKaHFBIPTYIbIH Oarachl KaHnal OONFaHbIH OlTyl JKOHE TYCIHYl KepeK.

3eprrey JmicTepi MeH MaTepHaIAPbI

Bbyn 3eprrey SKyMBICBI Keleci apXHMBTEPIAEH aJbIHFAH KELIeHIl [epeKKe3aepre
Heriznenren: Kasakcran PecnyOnukacel Ilpesupentinin Apxusi (KP ITA), Kasakcran
Pecny6nukaceiabiy Opransik Memnekertik Apxusi (KP OMA), Contyctik MemJekerTik
Apxusi (CKMA) kopnapel. PeciyOnuKkaHbIH amapiibUIbIK TAPUXBIHA KATHICTBI JE€PEKKO3IEp
KOPbI YHEMI JKaHAPTBUIBI OThIPaIbl. ATan alTKaHNa, KaCIpeT ayKbIMbIH allaThlH AePEKTEPIi
FBIJIBIMU aifHAJIbIMFa eHri3yae Oenrim Tapuxibl T. OMapOeKkoB yiIKeH yiiec KOCThL 3epTTeye
oubiH «lomogomop B Kaszaxcrame: mnpuumnbsl, Mmacmrtabel u wmroru (1930-1933 rr.)
XpecTtoMmatusi» arThl KyKaTTap >kuHarbl mavpananbuiasl [2]. 2021 xeuist KP ITA men KP
OMA, coHpali-ak aiMaKkTBIK apXHUBTEPAIH KATBICYbIMEH ««AmapmbuibiK. [ onom.
JlokymeHnTanbpHast XpoHHKa. 1928-1934 rro».» arTel ylml TOMIABIK Ky»XKaTTap KUHAFrbl
MaWbIHAANIBIN, JKY3 JKBUIFA JKYBIK VAaKbIT ©TKEH COH KacipeTTi OKUFaJapiAblH O€TiH ambir
kepcerTi [3].

Conrycrik Kazakcrannars! YKbIMIACTBIPY MEH alIapIIbUTBIK TAPUXBIH 3epTreyne 2022
xoHe 2023 xpuimapel Contycrik Kasakcran oOsbicel OoiibiHINA skapusiianraH «Marepuabl
I'ocynapcTBeHHOI KOMHUCCHU IO TIOJHOH peabuiTTaiuy JKepTB MOTUTUIECKHUX pernpeccuii (20-
50 romnpr XX Beka)», T.32; T.67. Xanbk xanel [4], [5] maHeBabl pen arkapaasl. by
OacpuTBIMIA AfMAKTBIK apXUBTAPAH KYKaTTap /1a, KyFbIH-CYPI1HIe YIIbIparaH a3aMaTTap MEH
OJIapBIH YPIIaKTapbIHAH KUHAJIFAH €CTENIKTEP /1€ JKapbIK Kepai. OKuramapablH KyorepiepiHiH
aybI3lia JoJeNaepl, COHOAl-aK OJIAPABIH YPIAKTapbIHBIH ©CTENIKTepl COJ KaclpeTTiH
CTAaTUCTHKAHBI TaNJay Ke3lHJe >KUl Ha3apaaH ThIC KaJaThblH aJlaMH AacCIIEeKTICIH TepeHIpeK
TyciHyre MyMkiHOiKk Oepeni. KyFbIH-CypriHre yimpIparaH asamaTTap MeEH OJapIbIH
yprIakTapblHAH JKMHAJFAaH KEHEeC OKIMEeTI OpraHmapblHBIH KYKaTTapbl MEH eCTeNlKTepl
KaszakcTaHHBIH KEHECTIK JKaHFBIPY KacipeTiHiH OoObekTuBTI OeiiHeciH Oepyre MYyMKIHIIK
Oepeni.

3epTrey oniCHAMACBIHBIH HETri3l - JKaJMbl FhUIBIMUA MPUHLUINTED, €H aJIJbIMEH TapuXH
npuniuni Oonasl. COHBIMEH KaTtap, 3epTTeyne Oenriii-0ip Tapuxu 9IiCTep - PETPOCIEKTHBTI,
npoOJIeMabIK-X POHOJIOTHSUIBIK,  XPOHOJIOTHSJIBIK-CUIIATTAMAJIBIK, CAJBICTBIPMAJIbI-TAPHUX U,
KapacThIPBUIBII OTBIPFAH MAaTEPUANIbIH MMOHAPANBIK OIICTEepPl PETiHAE - CTATUCTUKAJIBIK,
©3EKTEHAIPY >KOHE JKaNmbUIay omicTepl KojmaHbuigel. bynm omicrep 1930 kbuimapnarbl
aIIapIIbUIBIK JkoHe opOip oTOackiHAa KepiHic TankaH KazakcTaH XanKbIHBIH KaHFbUTBI KaClPeTTI
HoTIKecl periHae Oonran KeHec ekiMeTiHIH aiiMakTarbl KYLITIK YKBIMIACTBIPY >KOHIHAETI
TOHMEKTI casicaThIH allyFa MyMKIHIIK Oepai.

TankeLiay

KCPO kes3eHiHAer amapiibUiblK MOCENEepiH 3epTTey HICOJOTHSIIBIK cedenrepre
OaliTaHbICThI TAPHXHU TYPFBIIA CHPEK KapacThIpbuinbl. KazakcTanna kalTa Kypy Ke3eHIHIe FaHa
pecriyOJiika FambIMIapbl alMapIObUIbIK, CTAJTMHU3M Ke3EHIHAErl JKammad KyFbIH-CYPIiH
TaKBIPBINTAPbIH 331piieyre Oactama Oepe annbl. byn takeipeinTet 3epTreyai XK. b, AObUTXOXKHH,
M.K. Ko3bibae, M.b. ToTiMOB CHsIKTBI TaHbIMaN FanbiMuap Oactamer [6]. Byn enbex XX
FachIpAbIH 3 0->KbUIAAPBIHAAFBI ALIAPIIBUILIK ITEH Y KbIMIACTBIPY, JKarmai casicl KyFbIH-CYPT1H
JKarmanmapelH  3epnerney okeHiHzmeri Kasakcram PecnyOmmkacer  JKoraprer  Keneci
KOMHCCHSICBIHBIH KOPBITBIHABICBIH 931pJieyie MaHbI3Abl pen aTkapnael. JKorapelna arajraH
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FaJbIMAP 3€PTTEY BEKTOPJAPBIH AaHBIKTAJbI, AINTBHIKTBIH cedenrepin amThl. KaszakcraH
Toyenci3niriHiH TaHBIHAA KONTEreH apXUBTEPAiH KYIHs KOpJjapel, Oipereil Kykarrap
3epTTEYLIIePAIH K€H ayKbIMBI YIIIH 911 /1€ KOJDKETIMAl OOIMaIbI.

AmapiubUIbIKThIH 1eMorpadusiiblkK acnekTtiiepit M.Bb. TaTiMOBTBIH 3epTTey *KYMBICBIHBIH
TakpIpblObIHA afiHamabl. On 1932-1933 sxpuimaprarbl amapiubUIblK KYpOaHZAPBIHBIH CaHBI
1750 mbIH agam (pecnyOnuKaHbIH OapiblK Ka3akTapelHBIH 42%) nen aHbIKTaiasl [8].
XK. AcbutbekoB xone A.b. 'anueB CHAKTHI FalbIMIap AIapLIbUIBIK HOTHIKECIHIET! eJiM
OolibIHIIA KepceTKimTep caHbiH — 1745 mbiH amam pen Oenrimeiini [9, 6. 10]. KCPO
bIJIbIPAFAHHAH KEH1H allThIKTaH OOJIATIH ©JTiM-KITIM KOPCETKIIITEPl OTAH/IBIK KOHE IIETENIIK
FaJIBIMIAPIbIH TAJKbLIAyblHA AlHANFAHABIFBIH aTan eTy Kepek. Onap KacipeTTi OKHUFaHBIH
ayKbIMBIH TAJKBLIAH OTBIPBIIN, AIITHIKTBIH ceOENTepiH, COHBIMEH KaTap COJ YPZIICTIH 3aHIbI
aCTIeKTiJIEPIH KapacThIPbL

Peceiinik 3eprreymi I'.E. Kopuunos 2023 sxbutel e31iHiH «I onon B Kazakckoit ACCP B
1930-e rompl: ucTopmorpaduueckuii apetid» aTTel MaKajJacblHAA OTKEH YaKbITTAFbI
aIIapUIbUIBIK TAPUXbIHA KATBICTBI HETI3T 3epTTeyliepre Taljay >Kacar, COHbIMEH KaTap,
merenik 3eprreyminep, Kasakcran meH Peceil rampiMaapbl TBIHBIMCBI3 €HOEKTEpiIHIH
HOTWKECIHIET] YJIKEH CTATUCTUKANBIK AEPEKTEP KUBIHTBIK KecTeciH ycbiHabI [ 10, 66. 99-121].
Amapurbiibik acniekticl skeHiHAe [ E. Kopuunos «Pecefiik jkoHE IIETENIIK 3epTTEyLILIED
KazakcraHgarel amapiubUTBIKTBIH Ka3aK XaJKbIHBIH T'€HOIMII OOJFaHBIH MOMBIHAAMAMIbI.
Peceiinik mamanpmap, eH angeiMen B.B. Konnpamun skone merenmikrep - P. Kunnnep,
U. Oraiion, H. Ilbsaunona, C. Koamepon, C. YurkpodT - keHec OacCIIbUIBIFBI Ka3aKTapabl
(pU3HMKANBIK JKOIABI KOCMApJaMaabl JeM MOJIIMACN, TeHOLUM TaKbIPbIOBIH TiKeJeH
KO3FaMaiibl xkoHe KasakcTaHparbl amapiublIblK M€HOLMATIH 3aHbI aHBIKTAMAChIHA COHKEC
KeJIMeHTiHIH atan eteni» aen skaszansl [10, 6.102]. I E. Kopuunos e3iniH MakanacHna 2021
JKBUTJBIH aKMaHBIHAA ¥ ITTHIK aKaAEMHUSUIIBIK KiTaITXxaHaaa OyJ1 Mocesie OOMbIHIIA Ka3aKCTaHABIK
YCTaHbIMIBI Ja TyCiHAlIpyml artan kepcereni, oHma CeHar cmnmkepi M. Omimbaes:
«AapmbUIbIK — OYJI TeK Ka3ak XajKbl FaHa emec, OypbIHFbI OaKThIH OapibIK enaepi yIuiH
KOPKBIHBIIITH TYMAaHUTAPJIBIK anaTt OojiFaH Kaciper» aen KasakcraH OWiriHIH YCTaHBIMBIH
aittbin otTi. CoHABIKTaH fa 013 ALIAPIIBUIBIK MACEJIECiHEe, €H alABIMEH FhUIBIMH TYPFBIIAH
KapaybiMbI3 kepek» [10, 6. 103]. ¥ kpIMOacThIpy bl JKy3ere acelpy YpIICTepl Y3IIKCI3 cumarra
OonranbiH, a1 KazakcTanaa amThlKThl KYHIEHTKEH KOLIEHIUIEPAiH KYIITEN KOHICTAHYbIMEH
KaTap JKYPreHIH €CKepe OTBIPBIN, OChl OKHFaJApIbl 3€PTTEy MPOLECIHIE SMOLMOHAIIBI
Oaranayra »xon Oepmeii, Oyn mpouectepai KCPO aymarbiHma Ky3ere achIpbUIFaH casicaT
KOHTEKCTIH/E KapacThIpy KaxkeT. Amapirbuiblk KeHec MeMIIeKeTiHIH KaThIre3 TOTaTUTAPIIbIK
pPEeKUMIHIH caimapbl OONIbI, O eNAiH OapJibIK XaJIbIKTAPbIH KAMTBIZbI, aybUIABIK Kepiepae
TYPAThIH 9p OTOACHIHBIH KEKe KacipeTi CHMaTbiHA Me OOJFAaHABIFBIH eCKepy KaxeT. KyFbiH-
CYPTiH, YKbIMAACTBHIPY JKOHE AallapUIbUIBIK TAPUXbIH 3€PTTE€Y FbUIBIMU alHAJIbIMFA JKaHA
JEePEeKKe3IepAl eHri3yre, 3apaar MeKKeHAEeP MEH KYFbIH-CYPIriH YPIAaKTaPbIHBIH €CTEIKTEPiH
JKHHAyFa MYMKIHJIK OepareHairiy aran ety kepek. Tapuxmbl A.'T. AOaynuna «BocnomMuHanust
ouesuanes o ronoae 1930-x rr. B Kazaxcrane: BONpOCHl HCTOUHUKOBEACHUSI U OTPAKECHUE
MOBCEAHEBHOCTU» MaKalachlHAAa AINTBIK MACEJECIH 3epTTeyle Kyarepjep MeH OJapAblH
TYBICTAPBIHBIH KyQJIiKTEPiH, OyKapasblK akmapar KypajanapblHaa KaprsulaHFaH MaKailajlapabl,
COHBIH 11I1HJe HHTePHET-0achUIbIMIAP b MalianaHy MaHbI3 b el skazasl [11].

KyrbiH-cyprinre yureiparan KazakctaH azaMaTTapblHBIH YPIAKTapbIHBIH €CTENIKTEp],
YKK/, ITpokypatypa, IIA pecriybaukabik 5KoHE OHIPJIIK BEJOMCTBOJIBIK ApXUBTEPiHIH OYPBIH
KOJDKETIMCI3 KOpJIAPBIHAH AJBIHFAH KY)KaTTap COJ KEe3€HAE PEeCMU KyKaTTapaa «KYIHsD»
rpudiMeH KOpCEeTIIMETeH Y KbIMIACTBIPY, AIUTHIK IMEH KYFBIH-CYPriH TAPUXbIH €HIl Ka3ipri
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TaHOA KalTa KypyFra, TepeH 3eprreyre MyMKiHIik Oepemi. OcbiFaH OalmaHBICTBI, aybUl

XAJIKbIHBIH YKOHOMHKACHl MEH MaTepPHANIAbIK MOJIECHUETIHIH KoM OarbITThUIBIFBI, OHIPJIEPIiH

TaOUFU-reOrpasUIbIK  €peKIIeNKTepi, AIUTHIKTBIH KAJbIITACYbl MEH KYFbIH-CYPIiH

CaJIapBIHBIH KOI OJIIEMALIIIT eNiH aybll XajKbl KaclpeTiHIH SKOHOMHKAJBIK, CAasiCH,

QIEYMETTIK KypaMaac OeJiriH aHbIKTay1a *KaHa MOHAPAIBIK TOCUIAEPIl Taar eTel.
Hatukenepi

KCPO-na e3 Owunirinig tynkinikri  Oexitinyimen WM. Cramue  ennminH Gapiibik
a3aMaTTapbIHBIH OMIPiHE 3Cep €TKEeH arpapiblK-UHIYCTPHSUIBIK pedopmanapra Kipiceni. Aybul
[apyambUIbIFbIHAA Oail-maypanapablH, OalnapiblH, KyJakTapAblH MIAPYallbUIbIKTAPbIH
JKarmai yKeiMaacTelpy Oactananel. COHBIMEH Katap, YKbIMAACTBIPY aybUl TYPFbIHIAPbIHAH
KE€H KeJIeMAl pecypcTapiabl TOpKiJIeyAl JKoHEe OJapAbl WHAYCTPUSUIAHABIPYIBI aMBITyFa
OarpITTaybl KO3Aenl. ¥ KbIMIACTBIPYAbIH OachlHAAa en OacUIbLIBIFBI TYCIPreH HaH MEH €T
TalbIHAAYABIH JKOCTIAPIapbl YHEMI ©CITT OTHIPABL, OyJI KeImen Ka3akTapaa MajIblH TOJBIK
JKOHBUTYbIHA 9KeNAl. ACTBIK TAIICHIPY JKOCTIAPJIAPbIH OPbIHAAY KOKETTUIIrHe OaliIaHbICThI TEK
KOHBICTAHFAaH KOIIMEHIUIep FaHA 63 MaJIJapblH acThIKKA aiibipbacTayra MaxkOyp Oomabl. by
ce3cl3 acThIK OarachIHBIH ©CYiHE JKoHEe Maj OarachIHbIH TeMeHAeyiHe okenni. by skarmaiina
eTiHIILTIK ToXIprudecl KoK, MOKOYpIIl TYpAe KOHBICTAHFaH Ka3akTap O1pAeH XalbIKThIH €H 0Call
CaHATBhIHA AffHAJIBIN, OJIAPFa AIITHIK OIPIHII Ke3eKTe dCepiH TUTi3ni. BUJIKTIH HaH XoHE €T
JaibIHAAY JKOCHAPJIAPBIHBIH OpPBIHAATYBLKYJAKTap MeH OallapiblH MIapyaulbUIbIKTaPbIH
Topkiiey OoibIHIIA ayKeiMabl kommnaHusiapra okenai. CKMA KyatTapbl KepceTKeHeH,
1928 sxbutbl 1 canarTarsl ipi OalnapiablH IIapyarublUIbIKTApbl TOpKiaeHal. 40 OalmblH Teri
JKa3bUIFAH TI3IM-KecTe cakTandel, an OaimapabiH e3xepi llerpomaBn aymaHOblK aTkapy
KOMUTETIHIH KayJIbIChI OOWBIHINA OOJIBICTaH ThIC XKepJiepre mbFapbliabl [ 12, 51.7]. by TisimMae
OaiinapaaH TOPKIJEHIeH MYJTIKTepAiH TiziMmi Oap. Meicanbl, Oali Ontues Coayakacra: «op Typil
manabiH 300 Oacel (70 sxbuikbl, 33 Oac ipi kapa man, 130 koit), 2 apba, 2 men mabaTbiH MaIINHA,
1 erin opaTelH MamuHa, 1 coka, 1 xasy *KypriHmi. 2 >KanmblHbl KaMTuabD [12, 1. 3]. Manasl
TopKijey OacTajraH Ke3ne, KkentereH Oaimap Oy TarabIpAaH ajdmblK OOJTyFa THIPBICHII, Majl
OachIH TybICTapbIHA O6Jie OacTanbl, YIKEH YIIapbIH HIapyalIbUILIKTAPBIH JKEKE [IapyalbUIbIK
Oipniri perinae Oenyre ThipbICThl. COHBIMEH, TOPKUTICHreHAEePAiIH TONBIK Ti30eciH 613 KP OMA
cakranraH ToHkepedl aynmaHblHBIH No2 aybUIbIHBIH TYpFbIHBI CaiT-AXMeT ONTHEBTIH
(KexenosTiH) 1928 Kb KBIPKYHEK 26 KYHI1 MYJIKIH TIHTY XaTTaMaiapsl MeH Ti3iMaeMenepi
CUSIKTBI KyKaTTapnaH kepe amambi [13, 4-8 6.]. byn Tizimre manman 6acka Oapiblk aeplik
MYJIK, KHIM, BIABIC-AsIK JKOHE a3bIK-TYJIK Kipemi. OcpUtaiiina, €H MBIKThI [IAPYallbUIbIKTAP
JKOHBUTBII, OJIAPIBIH OTOAChUIAPHI KYHKOPIC KYPaTJapbIHChI3 KaJAbL.

Y KbIMIACTBIPYIBIH QJIFAIIKBI KYHAEPIHAE TEPPOPH3M MEXaHU3Mi 1CKe KOCBUIABL, OJI
KOJIXO3[1apFa Kipyre Kapchbl, aybll MIApPyallbUIbIFBI ©HIMAEPIH TalChIpyFa Kapchl OONFaH
JKEPTITKTI XaJbIK TYPFaHIAPbIH OachIm-KaHITyFa OareITTanabl. MoceneH, eHIpIiK KOMUCCHS
MyLIesepiMeH Kol TOMIBIK OachbUIbIM YIIIH aKMapar skuHay keseHiHzae [lerponasn KanachIHbIH
tymacel AfitmaramOer CaObipysiel bapieibaeBToiH ectemkTepi OofibiHIIA jkasraH beiiceHO1
KaXXbl OTOACBIHBIH Tapuxbl amrbiiafel. JKaspurFaH akmapar kejeci (axtiiepal KamMTHAbL
«beiicendi Kapaxerynelr MeH oHblH yibl IllaliMonna Oonpic Ouneyminepi Oonran. Kenec
xapusinaras «Kimi Kazan» casicu 6armapnamace! beficen01 kaxbl 0TOACHIH [1a aifHAIBII 6TTICA].
Kazak KCP XKK OCK-mbIH 1928 >xputFbl «0Oaili IapyallbUTBIKTAPbIH TOPKIJEY TYpajb)
Kapneikrapel MeH mIemnmuaepiHe coiikec, Oail caHaThIHA JKaTKbI3BUIFAH oOTOAachuiap na
KyJajayFa YIObIpam, Majl, YH bIIbICTApbl MeH MYyJKi TopkijneHnai. bypbi Kpnbir Ockep
KQXKETTUTIKTepl YUIH JKbUIKbUIAp OlpHeme per TopkijeHreH. beiliceHOi-KaKbIHBIH OTOACH
oTarachl KaMayfa ajbIHBIN, jkayar any yioiH mrtabka kymren skasy xiOepinai. XKa3mgbig



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 123

BICTBIFBIHA TOTEN Oepe anMail »xonna xapt beiicendi Kapaketynbl xonna xaiTeic Goiambl
OKecl KaiTbic OOJMFaHHAH KeliH OHBbIH 25 skactarel yiibl - [llaiiMonga GonbicThIH Onieymici
6omanel. OHBIH TaFabIpe! Oa Kairbuiel. JKa3nbiH Oip kyHiHae Jlennno aysutbiHa (Kasipri buke
aybLIbl) KACKYHEM IYINTMAaHAaP bl )KeTKi3yl OOWBIHIIIA MAJHLIHS OHBI IITa0Ka anbin Oapy yIuiH
keneni. Aybuinas 3-4 KM KallbIKTBIKTA MMOJNULEHIep Macaiapian Koprany yuriH [afimonnase!
araITapbplH OyTakTapbiH XKyiryra MaxOypaetiai. Con yakeiTTa oHbl «Karry apekerrepi» nereH
CBUITAYMEH OHBI aThIN Tactaiabl [5, 60. 17-18]. Oceunaiima, Kenec exiMeri y)KbIMAACTHIPY
KE3CHIHAE 1pl LIapyallbUIbIK >KETEKLIJIEPIH, JXKePTUIKTI XaNbIKThIH OeneniHe ue Oourad,
YKBIMIACTBIPY MPOLECIH XKYPTi3yre KapChlIbIK KOPCETE aTaThIH KA3aK HEMECE OPbIC aybUIAAPHI
OacmbutapbiH skoinbl. Keneci skbutHapel TOpKiIEy MEH YKBIMAACTBIPYFA TINTI ayKaTThI €M
atayra OOJIMAMTBIH IAPyaIIbUIBIKTAP MEH OTOAChLIAp /1A YIIBIPAbI, OJIap *Kai FaHa KEePTiJIKTI
OMJTKTIH alibITaybl HEMECE ©31H-631 OacKapybl OONBIHIIIA Ti3IMI€ €HT131I1.

KaszakcTaHHBIH CONTYCTITIHAET] eTTHIIUTIK IapyambUIbIKTaphl Aa pedopMaaHabl, oiap
COHZali-aK HaH MEH €T JMalbIHAay JKOCMApJIapbIH TOPKIJIEY *KOHE OPBIHAAY YAEPICIHEH ayJjak
6omyra ymreuiabel. Contyctik Kazakcran KyHapisl skepiaepre 0aid, ceiirim, XIX-XX rFacbIpabiH
OaceiHza OesceHAl KOHBIC ayJapy cascaThbl K€3€HIHAE OpbIC, YKpauH IIapyajapbl, apachlHIa
HemicTep A€ OOJFaHABIFBIH aTtam oTy Kepek. OcbiHmail enni MexeHnephiH Oipi OTapibLl
HemicTep canraH Ilerepdensn aybutel 6onnbl. By aybuina yKbIMIACTbIPy KOMITAHUSICBIHBIH
OaceiHOa «op OTOACHI JKaKChl ©Mip CYpHl JKOHE OJlapAblH OapibIFbIHKYJIAKTAp CAHATBHIHA
enrizina» [14, 11-6er]. Kazakrap cusAKTBI onap na ©31epiHIH MYJIKI MEH MaTepHaJIbIK
JKaFmalblH JKachlpyFa ThIPBICTEL Jlepekkesnep kepcerkenmedl 1929 skbutel Ilerepdensn
aybUTBIHBIH TYPFBIHAAPBl KYFBIH-CYPTiHHEH KallyFa YMTBUIABL, Oacka aybUImapiaH KeJdreH
HEeMICTep 1€ 63 eNAl MeKeHepiH TacTamn KeTkeH: « 1929 xputel Ilerponasn okpyri OOHBIHIIA»
CKBOPLOBCKMH KOHBICBIHAAFBI 32 aynacblHaH (MEHHOHUTTEP) 24 ayJNaHbIH MYJKIH CaTThI,
MuxaiOBCKUH KOHBICHI - OapibiFblH caTanbl, ®pPU3HHO KOHBICHI - l-mm >koHe 2-mi
(MEHHOHUTTEpP) - OapJBIFBIH caTazbl, ACAHOBO KOHBICHI - 51 aynmanaH OapibiFbl AMepHKara
OaprbIchl KeneTiH 35 aynaHbl caTThl; D0eHpenbn KoHbICH (Ne80 yuacke) - GapibIFbl MYJIKTI
carrel xoHe KCPO-ubIH opTypni aymanmapeiHa kerti» [15, 6. 32]. KasakcTraH XaiKbIHBIH
MKOYpJi KOHBIC aynapy MeH Kelmi-KoH MaceneciH 3eprreyuiyepi H.H. AbGnaxeit [16],
I'M. Mennikynosa [17], 3.E. Kabynapnuros, K H. banrabaesa, A M. XKymarmes [18] aran
OTKEHJECH, aybll XaJKbIHBIH €NACH XKoHe PecrnyOnmmkamaH ThIC JKepiiepre KeTyl aybUIIbIK
xKepaepaeri pegopmanapra HapasbUIbIK OlaaipyaiH 6ip Typi Oonmer xep Oenepi. 1928 skbuTbI
Cibip enkeciHIH aymaHAbIK aTkapy komwureriHiH Teparackl P.M. Diixe «ContycTik
KazakcranubeiH kazaktapbl Kazak ACCP-men kepinijec aymaHaapra, COHbIH imiHae OMOBbI,
PyOuosckuit, CnaBropoackuili e3 mapyaurblIbIKTapbIH TOPKIJIEYAEH *KAChIPy MAaKCaTbIHIA)
Kabin Oapa >kaTkaHbl Typaiel xabapnaasl [3, 6. 498]. bumikTiH MYJIKTI KYIITIEH TOPKiIey
OOlbIHIIA XaJNbIKKa Kapchl IIemiMaep KaObUigaybl, KYIITEN Y KbIMIACTBIPY, AIITBIKTAH
KYThUIyFa JET€H YMTBUIBICTAP JKEPTITKTI XaJBIKTBIH Oacka ayMakrapaa ©3 OTOachbUIapbiH
KYTKapy eH tuimal memiMaepais 6ipi 6omaer. KCPO OaciubuiblFel Ka3akTapra 11a, OpbICTapra
7a, HeMICTepre e TaHOay >KacaMaibl, AaybUIIBIK JKepiepre emip CypreH oplip 3THOC
YKBIMIACTBIPY MEH aIlapIibLIbIK KACIPETiH Ce31HIl.

AmapmbUibIKThIH OacTanysl Typanbl JKeprumkrti arkapyusl oprannap Kasakenkenmik
KOMHTETIHE XaT JKa3blll, )KOFaphl TypraH Oacibuibikka OasHmanel. 1930 xpuirsl 24 coyipaeri
«I[TETPOITABJI OKPYT'THAE A3BIK-TYJIIK KHUBIH/IBIKTAPBI» Typansl Ka3ak enkemnik
komutetine BKII (0) akmaparteik xatbiHma «Kekrtemri eric ankaObl jKaKbIHIAFaH CaHbIH
ITerpomaBn OKpyriHAeri a3bIK-TYJNIK KUBIHABIKTAPBl KYLIEHIN, Kel eHipiepae amThlK Kayri
TeHin Typ. Kem jkarmaiima amTelkka YIObIpalThIH Kepeinep. KpacHoapmelick aynaHbiHAa
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AIlTBIKKA YINbIparaHmapablH kedl Kenmeijep caHbIHAH eKeHAIr atan etiien.Kpi3bul apmust
ayJaHbIHAA KeIeHIepaiH allThIK JKaraainapel kem. JIeHWHCKOe KoHe SIBNeHKa aybuTIapblHAA
aIIapIIbUIBIK CaliapblHAH OipHEIme OKYyIIbl MEKTeNnKe OapMaiabL...... Hapasbl XaJlbIK
JKHHAJIBITT HAH/bI TaJlall €Ty, €riH ery HayKaHblHaH Oac Tapry OofibiHIIa 82 per >KUbIHAAP
©TKI3II, TYKbIM KOPBIH *oHE CeM(OHANEH capaiinapabl TalkaHgay Kayrmi skuiieai. [IpecHos
aynanbeiHbIiH Kaban aybutbiHma 6 coyipie KoOJaxo3fgaH IibIKkaH 60 amam ceM(pOHATHI a3biK-
TYJIIKKE KaiiTapy KaymiHeH 63 KayJIbICbIMeH Tanar eteni. [IpecHoBka craHusiceiHna 12 cayipne
CTAHCOBETKE Kayll-KaTepMeH KereH 15 kenell anam a3bIK-TYJIK HAHBIMEH KaMTaMachl3 €Tyl
Tajan eTTiy» aen dasuaanae [19, 1.97].

AYBUINBIK JKepJieplle aIapUIbUIbIK KOPIHICI KAHIIANBIKTBI KAHFBUIBI OOJIFAHBIH
«AKIIAPATTBIK XAT Ne2 KA3OJIKEKOMUTETI I'onomekun xompacka, BKIT (6) OK
Kemipmeci T. Karonosuuke, T. Meep3onra: «APBIKBAJIBIK AYJIAHBI: MakcumoBka
aybLTbl, ApBIKOANBIK ayaaHbl: MakCcMOBKa aybliibl, Komxosmbiiap 3 aif emkaHaaii a3blk-TYJIK
KOMETIH aJIMaFaH, allThIKTaH UTTEP MEH MBICBIKTAPMEH TAMaKTaHFaH. ..

«Atbacap aynanbiHAa: bopucoBka aybulbIHAA KOpaga JKYKMAdbl —aypyJapiblH
JKaHyapJIAPbIHBIH ©JIEKCeNepl JKUHAJIBI, OYJI Typasbl KOJIXO3IIbUIap OIITEHHEH KeiiH COJT eTTi
a3bIK peTiHe Maliaanany yIiH O anas. ..

«17/1V 1932 sxputel oOnbIcThIH 12 aynaHbl OOMBIHINA aIITHIK HeTi3iHAe 246 oM JKoHe
TaMakTaHOay cannapeiHad 133 iciHy ¢akrici Tipkenni. byn kubmHgeikrap Ecin aynanbiHza,
Axmona, Atbacap, bynaes, xoprangei, Tonkepeit, Kexmeray, CranuH >xoHe MammoT
ayJaHAapblHIA alKelH KepiHenmi. byn dakrtinepain OapibiFbl 9l TOJBIK €MeC KOHE OJap
OOJIBICTBIH OapiiblK NepiiK aydaHmapbiHAa OpPbIH ajanb» [20]. AmamMaap MBICBIKTap MEH
UTTEPHl JKeyre, OJIreH >KaHyapJapAblH Kasblll aJIbIHFAH €TiH JXeyre MoxOyp Oonmsl
PecnyGnnka XalKbIHBIH TPareIusChl O1aH 9p1 SMHAEMHOJIOTUSIIBIK aypyJIapFa JKoHE KEeTIMIIK
NIeH MaHACHI3ABIK MPOOJIeMachIHA YIIACTHL.

Kenec noyipiHze aTa-aHachl YXKbIMAACTBIPY JKOHE AINApLIbLIBIK JKbUIAAPBIHAA KaHTBIC
Oonran GanmanapabplH KT OJapAbIH TaFABIPHI Typalibl emTene Oiameni. Onap anbicTarbl
TYBICTAPBIHAH, TIpl KaJFaH ara OybIHHAH, Myparepjiep MEH TapUXThl CAKTayIIbUIApAaH Y31H/Al
nepextep annbl JKanmail jkoHe casich KyFbIH-CYPTiH KYpOaHIapbIH TOJNBIK OHANTY JKOHIHIET]
OHIPJIIK KOMUCCHUSIHBIH JkKyMbIChl OapbicbiHna 013 kasipri CKO, Kenbunkap aynansl, becken
aybUTBIHBIH TyMachl JKakchutbikoB Xa0uOyna XKakChUIBIKYJIBIHAH KYFBIH-CYPTiHT€ YIIbIpaFaH
ypriarbl peTiHae cyxOar-ectemnik ska3aplk. On 1938 »KpUibl alIapIubUTbIK IEH YKBIMAACTBIPYAAH
KeHiH e Kynak-mMonaa fen aibinrairaH okecl HypOaeB JKakCBUIBIKTBIH TarabIpbl TYpPasibl
airTel [5, ¢. 41-50]. 1999 xpunbl 3eifHeTKe IIbIKKAaHHAH KefiH XabuOyiua YKakChbUIBIKYITBI
OmOb1 obmeichl OoiibiHma PKK backapMacelHbIH MyparaTblHa JKYT1HY apKbUIBI 9KECiHIH
TYTKBIHAAMYbl MeH eusiMiHe OaimanpicTel 1930 >KpLImapmarbl OKUFAJapAbl TOJBIFBIMEH
KaJmbiHa KenTipe annel. OHbIH okeciHiH Ne7229 KbUIMBICTHIK 1CIHIE KeJiecl Ky»KaTrTap OONabl:
Kamayra anbiaFaH anaMHbIH cayaimHamachl, TiHTy opaepi, HypOaes XKakchuibikka MiHE3EME,
Tiaty xarramacer, XKayan amy xarramacel, 1958 sxeutrbl 15 kasammarsl IIXKB ymririnig
KayJIBICBIMEH OHAJITY TYPaJibl aHBIKTAMa.

Xabubynna XKakChUTBIKYJIBIHBIH aWTYBIHINA 9KeCIHIH Ne7229 KbUIMBICTBIK 1CIHEH Y31HAl
KelpMenep MeH Kehbip Kkemmipmenep kacayra pykcat erutOepurm. XabuOynna
JKakcapIkOBUUTIH JEPEKTI HETi3[e JKacallFaH €CTENIKTepl OHbIH OKeCiH Kyaanay 1927 kpuibl
OacrajFraHbIH KOpceTeal, TYTKbIHAANFaH agaMabiH CayaTHaMachlHAa OHBIH 9Kecl AiHU FudagaT
MHUHHCTp1 peTiHIEe Jaybic Oepy KYKbIFbIHAH aiibIpbUIFaH fen jkasbutrad. Keneci kyxat - 1938
xbUTIBIH 18.02-HeH TiHTy Oprepi - 13Aeye )KypreH afaMHbIH MYJIKIHE, SSFHH, YHIeH, CHBIPIaH,
KYJIBIHIBI OMenieH, 3 KOHnaH TypaThiH WAarbH cunarraMa oepiieni. Otbacel aTa-aHaaH KoHE
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eKi KillKeHTall GanafaH TypraHAbWbIH >oHe KeliH onapgblH, acbipayllbICbi3, MY/IKCI3
KaUFaHbIFbIH aifTa KeTy KepeK. Keneci KykaTTbIH, MaTiHiHAE - XK. HypbaeBka MiHesaemee -
Kamayfa a/iblHFaH yakbiTTa 0N BekeH aybul LWapyallbUibiFbl apTesiHie KbIBMET »acaibl, O/
eHOeK ecebiH yibIMaacTbIpMaFaHbl YLUiH, eHOeK TapTibiH, XXMHanIMaFaH HaH, KeKTeMri eriH
HayKaHbIH Oy3fFaHbl YLUIH, XbUIKbUIapabl Hallap KyMreXeTKisreHi yiiH >ayan GepeTiHi
KepceTinreH. Byn «MiHesgeme-aiibinTay», ic Xy3iHge Tepara XX ANTXKaHOBTbIH, 6asHiamachb|,
K Hypb6aeBTbl TYTKblHAAyFa XoHe aTyFa Heri3 6ongbl. 26.03.1938 »buibl Xayan any
XaTTamacbl 0Cbl Kb IMbICTbIK ICKe HYKTe Kosifbl.

CypeT 1 Kamayra anbiHFaH XXakcblblK Hyp6aeBTaH »ayan asly XxaTTaMacbIHaH Y3iHaj.

«...0yn KyHi 11XK opraHgapbiHa 23 agam TapTbligbh» [ereH COHfFbl ab3al, TeK KyFblH-
CYPriHHIH YXannai cunaTbIH pacTaiTbIHAbKbIH aTan eTy Kepek. An «26.03.1938 bkl (23-6)
-17 apgam atbigbk 6yn caHgap TeK 1 KyHAe CON PEXUMHIH, KaTbIre3airi MeH abCconoTTi
KbUIMbICbI Typasibl aiTagbl [5, 6. 46]. XKayan any xaTtTamacblHaH KeLlipMe Ocbl iCTiH oigaH
LUbFapbUFaHabFbIH Aonenaenai, an xannan atygbl opbiHaay MepsiMi MeH aykbivibl KCPO-
JaFbl MyHJaM icTepfiH, Con KeseHe TypakKTbl, Xocnap/bl cunarTta 60/FaHbIH pacTaniibl. By
caHfap «.CTa/MHHIH >kanmnain KyFbIH-CYPriH XocnapbIH icKe acbipy 1937 »bUibl 2 Wingegeri
BKI(6) OK wewimiveH 6GacTasaHiblbIH pacTaribl. CogaH KeliH Iwki Ictep Xanbik
Kommccapbl EXXOBTbIH, Konbl KoviburaH No 00447 >kefgen Oynpbibl Kendi. ByipbIKKa caiikec
KCPO-ga 4 aiga 268 950 agaM KyfbIH-CYPriHre yibipaybl Kepek, OHbIH 75950-i 6ipaeH
enTipingi. Anaiiga, 6yn >XeTKiMIKCi3 60/biN KepiHin, OpbIiHAAPAaH «KAPCbl >Xocrapriay»
yibIMaacTbIpbUigpl, ... 1937 xbUibl 3 xxenTokcaHga BKI(B) Optanbik KomuteTi KIM (6) OK-
HiH KyFbIH-CYpriHre yulblpaFaHiap caHbIH 1 caHaT 6oibIHLLA 600 agamFa (75 OpHbIHA) YkaHe 2
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canat OoitpiHma 1000 agaMra yiFaiTy Typasiel (MyHAa YIIFaWTy Ke3IEJIMEreH) YChbIHBICHIH
OekiTTi. 1 caHaTKa aTyFa J)KaTaTbIH «€H OLIIEHI1» aHTUKEHECTIK SJIEMEHTTep, 2 caHaT OOibIHIIA
— 8 xputman 10 kpUTFa NeHiHrT Mep3iMre Jarepbre HeMece TypMee KamayFa aJlbIHATbIH
sneMeHTTep Kipai» [21, 6. 216]. Ocpunaiimna, y)KbIMIACTBIPY asKTaNICa 11a, ayKaTThl KyJaKkTap
MeH Oaitmapnabl ckoiica ma, 1938 KbpUIbl ©3 KaMAapblH FaHA OWJIaFaH aybuUIgacTap,
JKOFapblnarpliapra 0ap sxaiinel 6asanay Herizinae Konxosmbuiap 1920 sxpuinapablH asFbl MEH
1930 sxputnapabIH OaChIHAAFEI KbUIMBICTBHIK 1CTEPAIH €CKi yariiepl OOMBIHIIA KyFbIH-CYPTiHTe
yubipaiinel. Hotrokeciane 1891 sxputbl Tyran XK. HypOaes, 14.03.1938 sxbuibl OMOBI OOTBICHI
6ofipiamra [IXKB yuTiriHiH KayJabICbIMEH KOHTPPEBOJIOLISUIBIK KbI3MET] YIIIH aTy jKa3achlHa
ykiM merrapeuinbl. Kenreren skeuimap Oofiel KeHec eximeri eniMHiH cebeOiH oTOachiHaH
JKAChIPABI, a1 oiiesi MeH Oaajapbl 9KECIHIH KaHThIC OOJIFaH JKOHE JKEPJICHIeH JKepiH OliMeni.
Xabubymna KakcneikoBud aHachkl 1958 >KpUIbl OHANTymaH KeWiH COTKA JKYTIHTEH Ke3e,
KyHeyiHIH Jlarepbie aypyldaH KaiuTbiC OOJFaHIBIFBIH ANTHIMN, aj ANl OOJbIN TaObLIATHIH
Oipne-Oip KykaT KepceTmereHAIriH artam oTeni. JlepekTik KyKaTleH pacTajiFraH MyHZai
€CTEJIKTEep TAPUXThI JKaHIAHABIPAbl, COHBIMEH KaTap, MUJUTHOHAAFaH OTOACBUIAPBIH YKCAC
TaFbIPJIAPbIHBIH KaHFBUIbI KaclpeTiH OaCTaH KeIKEeHAEePiH, 3aHChI3 albINTANBII, KYFBIH-CYPTiH
KypOaHmapbl OOJIFAHIBIFBIH JOTEIICHII.
KopbIThIHABI

AybUIIBIK JKepliepaeri KyFbIH-CYPTiH TapHXbIH 3€pTTen OKy, Ka3akCTaHHBIH OPTaJIBbIK
JKOHE OHIPJIK apXMUBTEPiHIH KOPJAPbIHAH MaTepHajiap Kapusuiay pecryOiuKa azaMaTTaphbl
TaparblHAH YJIKEH KOFaMABIK PE30HAHC MEH KbI3BIFYMIBUIBIK TyAbIpanbl. KeHec exkiMeTiMeH
TanTHIK KAy PETiHAE TaHbUIFaH Kynak-Oail mapyambuibikrapel KCPO-ga 1920 sxbuinapabig
asirpiaa, 1930 sxpuimapsl skorora TapThuIabl. Kymaktap men Oaiinapra Kapchl OacTaiFad Kypec
engeri aykpIMIbl pernpeccusiapra yiactel. KeHec yKiMeTiHE anajablK TaHBITIAFaH aybul
TYPFBIHAAPBIHBIH OapJIbIFbl AEPJIK KOTPPEBOJIOLMSUIBIK OpeKeT OanTapbIMeH aWbINTalIbII,
penpeccusira YUIbIpanbl. ¥ KbIMAACTBIPY, ayblUl TYPFBIHAAPBIHBIH MYJIKIH TOPKLJIEY, alIThHIK,
CTAIMHIIK PEKUMHIH KyFBIH-CYPIiHI Ka3aKCTaHIBIKTAPAbIH KONTEereH OTOAChLIapPbIHBIH
JKaJbIHA KapaJibl KYH OOJIBIN CAKTAJIIbl. KEHECTIK KE3EH1€ PECMU KY KaTTap/ia KOPCETIJIMETeH,
KONTEreH >Kbuinap OOMWbI JKACBIPBUIFAH JXKOHE YHCI3 KaJFaH KYFBIH-CYPTIH TapHXbIH KaiTa
KapacThIPBIT KAHFBIPTYIAa PECIyOIMKANIBIK J)KOHE OHIPJIIK MYPaFaTTapIbIH KY>KaTTaphbl, KyFbIH-
cyprinre ymbiparad KasakcTan asamMaTTapbl YprIakTapbIHBIH €CTEJIKTEPl MaHbI3ABI KypaMaac
6emniri 6onein TabeuIanel. Hotmokecinae KCPO-nars! arpapiblk-uHIY CTPUSUIABIK pedopmanap,
AINTBIK TTeH KyFbIH-CYPT1H CTAJIMHAIK OUJIK PEXMMIH HbIFAHTYNAFbl ayblp KypOaHIbIK OOJbII,
pecmy0JiKa MEH €J1 XaJIKbl VI H 9JICYMETTIK KacipeTKe aliHaJIIbl.

Kap:xblnanabipy Typansl aKknapar

Maxkana FTB xobacelH JKy3ere acelpy asChIHAA JKapusulaHAbl.  TakbIpbIObI:
«Kazakcrangarsl 1931-1933 kplaimapaarbl JKammai almmapuibiIblK KyarepJiepl MEH OJapablH
YpTIaKTapbIHBIH €CTENIKTEP TONTAaMAChIH AaibIHAAY *KoHe Oackin mbrapy» (BR24993018).
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MECTO " POJIb JdKOHOMUWYECKHUX ITPAB U CBOBO/ B CUCTEME
KOHCTUTYHUOHHBIX TPAB U CBOBO/I YEJIOBEKA
Banuxan Anbuckangep!”

"Magsut Narikbayev University, Acmana, Kazaxcman
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AHHOTAHSA

Crates PACKPBIBACT 3HAYICHUC JKOHOMHYCCKHX IIPAB H CBO60£[ JUIHOCTH B CUCTEMC KOHCTUTY HHOHHBIX
npae KazaxcTaHa, BKIFOYAA HX BKJIAJ B 3KOHOMHYECKOC PA3BUTHE H COLHUATBHYIO CTa0HIBbHOCTH. Mccnenyercs
MPABOBOE PETYIMPOBAHUE 3THX MPAB, UX B3aUMOJCHCTBHE C MOJUTHUYCCKUMH, COLUATBHBIMU H KYJbTYPHBIMH
MpaBaMH, a TAKKe BIHAHHE HA POCT OIATOCOCTOSHMA M JOBEPUS K TOCYJAPCTBCHHBIM HHCTHTYTAM. AHAH3
MO TUYEPKUBACT HEOOXOIMMOCTD Oamanca MKy CBOOOAOH IKOHOMHYECKOH ACATEILHOCTH M TOCYJAPCTBEHHBIM
PETYITHPOBAHUEM, UTO 00CCICUHBACT PA3BATHE JEMOKPATHH H YKPEIUICHHE MPABOTOPSIKA.

KmoueBbie coBa: KOHCTHTYUHMA, 3KOHOMHYECKHE TpaBa H CBOOOZBI, SKOHOMHYCCKHH CTpOI,
TMOMTHICCKUC TIpaBa, KyJBTYPHBIC TMPABA, KOHCTUTYIMOHHBIN TOPAAOK, COIMATBHAS CTAOWIBHOCTB,
TOCYJAPCTBCHHBIC HHCTHTYTHL, MPABOMOPAAOK, MONOKCHHSA, IPABOBOC PETYIHPOBAHHE, TOCYIAPCTBSHHOC
PETYIHPOBAHHUE, YACTHAS COOCTBEHHOCTD, PSANPHHHMATEIBECTBO, JKOHOMHYCCKOC PA3BHTHE.

KOHCTUTYINUAIBIK K¥YKBIKTAP MEH BEOCTAHJIBIKTAP )KYUECIH/IET'T
IKOHOMMUMKAJIBIK K¥KBIKTAP MEH BOCTAHABIKTAPABIH OPHbBI MEH
POJII
Baanxan Anbuckanaep!”

PMagsut Narikbayev University, Acmana, Kazaxcman

"Xam-xabap ywin asmop: iskander@almacloud.kz

Angarma

Markanaza KazakcTaHIaFsl KOHCTHTY LHSUTBIK KYKBIKTAP SKYHECIHIC TYJIFAHBIH SKOHOMHKAIBIK KYKBIKTAPBI
MCH OOCTAHIBIKTAPBIHBIH MAHBI3BI AINBLIATBL, OJAPIBIH SKOHOMHKAIBIK JAMY MCH QNCYMETTIK TYPAKTBUIBIKKA
KOCKAH YJIeCi atam kepceTineai. by KyKbIKTapasIH 3aHIBI PCTTCIYi, OMAPIBIH CASICH, JICYMETTIK KOHE MOIACHH
KYKBIKTAPMCH 63apa OaHIaHbIChl, COHAAN-AaK dI-ayKATTHIH APTYBIHA >KOHE MEMIICKCTTIK WHCTHUTYTTapfa JCTCH
CCHIMHIH HBIFAIOBIHA BIKMAJBI 3epTTEACAl. Tanaay 3KOHOMHUKAIBIK KBI3MET CPKIHIITI MCH MCMIICKCTTIK PETTCYIiH
TEIE-TCHAITIH CAKTAYIbIH KAKCTTUITIH, Oy JEMOKPATHAHBI JAAMBITY MCH KYKBIKTBIK TOPTINTI HBIFAUTY b
KaMTaMachl3 ETETiHIH 0aca KepceTei.

Kinr ce3aep: KoHCTHTYLHS, SKOHOMHKATBIK KYKBIKTAP MCH OOCTAHIBIKTAD, SIKOHOMHKAJIBIK XKYite, CasCH
KYKBIKTAD, MOJCHH KYKBIKTAP, KOHCTUTYIMSUIBIK TOPTIN, ONCYMETTIK TYPAKTBUIBIK, MEMJICKCTTIK
MHCTUTYTTApP, KYKBIKTHIK TOPTIM, CPEIKEICP, KYKBIKTHIK PETTCY, MEMJICKETTIK PETTCY, YKCKCMCHIMIK,
KOCIMKEPJIIK, SKOHOMUKAJIBIK JaMYy.
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THE PLACE AND ROLE OF ECONOMIC RIGHTS AND FREEDOMS
IN THE SYSTEM OF CONSTITUTIONAL RIGHTS AND HUMAN FREEDOMS
Valikhan Aliskander!”
"Magsut Narikbayev University, Astana, Kazakhstan
*Corresponding author: iskander@almacloud.kz

Abstract

The article highlights the significance of economic rights and freedoms of individuals within the system of
constitutional rights in Kazakhstan, emphasizing their contribution to economic development and social stability.
It examines the legal regulation of these rights, their interaction with political, social, and cultural rights, and their
impact on improving well-being and trust in state institutions. The analysis underscores the need for a balance
between economic activity freedom and state regulation, which fosters democratic development and strengthens
the rule of law.

Keywords: Constitution, economic rights and freedoms, economic system, political rights, cultural rights,
constitutional order, social stability, state institutions, rule of law, provisions, legal regulation, state regulation,
private property, entrepreneurship, economic development.

Beenenne

JlaHHas CTaThs MOCBSIIEHA MCCIEJOBAHUIO HKOHOMHUYECKUX MPaB M CBOOOI JIMYHOCTH
KaK OJHOrO M3 3JIEMEHTOB KOHCTUTYLHOHHOrO cTposi PecnyOmuku Kasaxcran. B nentpe
BHUMAaHUS HAXOISTCS UX POJIb B 00ECTIEYeHNH YCTOHYNBOTO Pa3BUTHS OOIIECTBa, B3AUMOCBS3b
C IPYTUMH KaTeroOpUsiIMH IpaB (NOJUTHYECKHMH, COLIMAIbHBIMU M KYJIBTYPHBIMH), & TAKIKE HX
KOHCTUTYLIHOHHO-TIpaBoBoe  peryiupoBanne. (Ocoboe BHUMaHHE YOENEHO AaHAIU3Y
B3aUMOJIEHCTBUS SKOHOMHYECKUX CBOOOM ¢ OCHOBAMH IOJIMTHUECKOTO U COLIUAIBHOTO CTPOS,
YTO CIOCOOCTBYET BCECTOPOHHEMY PpA3BUTHIO JIMYHOCTH W YKPEIUICHUIO IPABOBOTO
rocyaapcrsa. HeoOXoauMocTh B aHaiIM3e SKOHOMHUYECKUX ITOJIOKEHUH KOHCTHTYLIHOHHOTO
crpos Kasaxcrana B TmeperuieTeHMH C JPYrUMH IpaBaMd M CBOOOJAMH COCTOHMT B
ONPENEICHHOT0 pPOJAa JSKOHOMHYECKMX OXUAAHUSAX JIMYHOCTH B IIPOLECCE CBOEH
JKU3HENEATENbHOCTH.

Martepuanel 1 METOABI HCCIEAOBAHUS

B pamkax wuccnenoBaHHMs TNPUMEHSIOTCS KOMIUIEKCHBIE METOABL, IO3BOJSIOLINE
BCECTOPOHHE OLIEHUTb BOMPOCHI NMPABONPUMEHEHUS M 3PPEKTHBHOCTH 3aKOHOIATEIHCTBA.
Cpenu MeTONOB HAaxOAATCA IPaBOBOM aHalu3, KOTOPBIM NpeNyCMaTpUBaeT U3y4deHHe
3aKOHOMAATENBbHBIX AaKTOB, KOHCTUTYLIMOHHBIX ITOJIOXKEHUH, a TaKXe METOJ CHUCTEMHOrO
aHaIu3a, KOTOPBIM MO3BOJIIET BBIIBUTH M COMNOCTABUTh 3KOHOMHUYECKHE IOJIOKEHHS,
3akperuieHHble B Koncrutyimu PK B KOHTEKCTe Apyrux mpas M CBOOOX M HALMOHAJIBHOM
MPABOBOU CUCTEMBI.

Pe3yabTaThl Hecaen0BaHUS

B pesynprare uccnenoBanusi OblT BBEACH TEPMHUH «3KOHOMHUYECKHUI CTPOI», KOTOPBIHA
BKJIFOYAET B ce0sl 5KOHOMHYECKHE MOyIokeHMsI, 3akperuieHHble B Konctutyuun PK. Tepmun
«3KOHOMMYECKUH CTPOW» B OCHOBHOM HNOKYMEHTE TOCYJapCTBa ONpenesieT CYILIHOCTb H
MOPSIIOK  XO3HCTBEHHO-9KOHOMHUYECKUX OTHOIIEHUH CyOBekToB. bbul mpoBeneH aHamm3
SKOHOMHUYECKHX MPaB M CBOOOJ B KOHTEKCTE IMOJIUTHYECKUX, COLIMAIIBHBIX M KYJIbTYPHBIX MTPaB
u cBoOox rpakaannHa, cornacHo Korcrutyun PK. B pesyibrare Obul crienad BBIBOZ O TOM,
YTO HKOHOMHUYECKAsl COCTABJIIOLIAS JKU3HM JUYHOCTU HAXOOUT CBOE OTPAKEHHE BO BCEX
cepax rocyqapCcTBEHHON U COLMANBHON KU3HH.
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Obcy:xxnenne

DKOHOMUYECKHE MpaBa U CBOOOIBI INYHOCTH UTPAIOT BECbMa BaXKHYIO POJIb B CUCTEME
KOHCTUTYLIHOHHOT'O CTPOs, TaK KAaK OHH BBICTYMAIOT BAXKHBIM 3JIEMEHTOM OO€CredeHus
yCTOMUMBOrO pa3BUTHs oOOIIecTBa W rocynapcrsa. B IIHPOKOM cMeIcie 3TH IpaBa
o0ecreYnBa0T MHANBHAY BO3MOXKHOCTH JJISI Y4acTHS B SKOHOMHYECKOHW JKU3HH, BKJIOUAs
NpaBO Ha TPYA, MPaBO HAa COOCTBEHHOCTD, MTPABO HAa MPEATPHHIMATENBCKYIO NEATENbHOCTD, &
TaK)K€ MpaBa Ha CO3/laHMe U y4acTHe B SKOHOMHUYECKHMX accouuauusax. OHU HampaBlieHbl Ha
CTUMYJIUPOBAHHE JINYHOH WHULIMATHBBI U MPEANPHHUMATENLCTBA, YTO CIIOCOOCTBYET POCTY
HAIIMOHAJIbHON 5KOHOMUKHU U BCEOOIIEMY Pa3BUTHIO.

Koncruryuus Pecnybmuku KazaxcraH ycTaHaBIMBaeT paMKH Uil SKOHOMHYECKOM
CBOOOJBI JIMYHOCTH, @ TAaK)KE 3aKPEIUIsieT MPaBO HA YaCTHYIO COOCTBEHHOCTb, OAHAKO OHA
TaKXKe€ MPeayCMaTPUBAET BO3MOXKHOCTh 3aKOHHBIX OrpaHuW4YeHH 3Tux mpaB. Crtarbs 39
Koncruryunu PK rnacur, uyto mpasa u ceoboas! rpaxknan PK moryT ObITh HapyIeHs! B HEJsIX
3aI0UTBl  OCHOB KOHCTHUTYLHOHHOro cTposi Kasaxcrana, oOLIECTBEHHOro MOpsAKa,
HPaBCTBEHHOCTH HACEJEHUS.

Koncruryuus PecnyOmukn Kaszaxcran 3akperuisieT OCHOBHBIE TpaBa U CBOOOIBI
rpakaaH, KOTOpPBIC BKJIIOYAIOT B ceOs mpaBa Ha NMPU3HAHHME MPABOCYOBEKTHOCTH U 3ALIUTY
cBOMX mpaB u cBoOOA (cT. 13), paBeHCTBO mepes 3aKOHOM U cyaoM (CT. 14), mpaBo Ha KH3Hb
(ct. 15), nuunyro cBoboxay (cr. 16), 3amuty gocrouHcTBa (CT. 17), HENMPUKOCHOBEHHOCTH
4acTHOM kn3HU (cT. 18) m cBOOOAY OnpeneneHus] HAlMOHAIBHONW MPUHAIE)KHOCTH, a TAK)Ke
HCTIOJIb30BaHMs POHOTO si3blka M KyJbTypsl (cT. 19). [Tomumo 3toro, rpakaane odganaroT
mpaBoM Ha cBOOOAY ciioBa u TBOpUecTBa (cT. 20), cBobonHOe nepensrskenue (ctT. 21), ceodomny
cosectH (CT. 22), oobenuHenuii (ct. 23), Tpyna (ct. 24) U HEIPUKOCHOBEHHOCTD KHUJIUINA (CT.
25).

OKOHOMHYECKHE TIOJIOKEHUs, 3akperjieHHble KoHcTuTynuel cienyer Has3blBaTh
JKOHOMHYECKHM CTpoeM. OKOHOMHYECKHIl CTpOH HampsMyl0 CO3[aeT XapakTep
SKOHOMMYECKHUX OTHOIIEHWH, BO3HHUKAIOUIMX B XOJ€ peaju3alud JINYHOCTBIO ee
SKOHOMHYECKHUX TMpaB MU CBOOOA. OTHOWIEHHS XO3ANUCTBYIOLIMX CYOBEKTOB B CHUCTEME
SKOHOMHYECKOT'0O CTPOSI OTPENENAI0T MHOTHE aCTIEKThI 5SKOHOMUYECKOTO Pa3BUTHSI O0IECTBA —
pocra BBII, nBmkeHHs NEHEXKHBIX CPEACTB, COCTOSIHUS NEHEKHO-KPEOWUTHOM MOIUTHUKHU,
HMHBECTHULHH.

OTU mpaBa, YCTaHOBJEHHbIE KOHCTUTYLIMOHHBIM 3aKOHOAATEJIbCTBOM, HAXOIAT CBOE
OTPaXKEHHE U B TPAXKIAHCKOM 3aKOHOIATENbCTBE, I7I€ OHU KIACCU(UIMPYIOTCS KaK JIMYHBIC
HEMMYIIECTBEHHbIE IpaBa. B OTpaciM TrpakIaHCKOro IpaBa 3T IpaBa MOTYT OBITh
OTIperieNIeHbl HA OCHOBAHHUH CTPYKTYPHO-(PYHKIIMOHAIBHOTO NMPU3HAKA, KOTOPBIA JEIUT UX HA
npasa, obecrnieunBaroue GU3NIECKOE U COLMAIbHOE CYLIeCTBOBaHMe JU4HOCTU. K mepBoi
KaTerOpPUU OTHOCATCSl TaKWE MpaBa, Kak MPaBO HA JKU3Hb, 3J0POBbE, CBOOONY W JINYHYIO
HETPUKOCHOBEHHOCTb, YTO MOIACpIKUBaeT (Qusndeckoe Onaromonyune rpaxnaHuaa. Ko
BTOPOH KaTeroprH OTHOCATCS MPaBa, KOTOPBIE CIIOCOOCTBYIOT COLIMATIBHOMY CYIIECTBOBAHHIO,
HanpuMep, NpaBo Ha 3aLIUTy UMEHH, 3alUTy YECTU U AOCTOMHCTBA JUYHOCTH.

[TonoOHoe meperieTeHHe KOHCTUTYLMOHHBIX W TPaXXTAHCKUX TMpaB TpakdaH
OOBsICHAETCST TeM, 4YTO o0a BUAA MpaB PEryJIHPYIOT (yHIAMEHTAJbHBIE ACMEKThl JKU3HU
YeJI0OBeKa U €ro COLMAIBHOTO B3aMMONIEHCTBHS B oOIecTBe. Takoe NBOHCTBEHHOE MPaBOBOE
peryanpoBaHue MO3BOJIsIET oOecrneunTh 3(P(HEKTUBHYIO 3aIIUTy OCHOBHBIX IpaB U CBOOOX
rpakIaH Kak B pPaMKax OOIIECTBEHHO-NPABOBBIX, TaAK M YACTHO-TIPABOBBIX OTHOIIEHHHH,
MOBBILIASI TEM CaMbIM YPOBEHb IIPaBOBO 3aIIMUTHI U MOAEPIKKY MTPABOIMOPSIIKA.
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ITo muennto ITnotaukosoii M.H., - 53xoHOMUYECKHE MpaBa 1 CBOOOIbI B3AUMOJEHCTBYIOT
C APYTMMHU KaTeropusiIMU MpaB, TAKUMU Kak MOJUTUYECKHE U COLMANbHbIE ITpaBa, CO3JaBas
MHOTOYPOBHEBYIO CHCTEMY OOECIIEYEeHHSI HYEeJIOBEYECKOr0 JOCTOMHCTBA M Pa3BUTHA. B TO
BpeMsl Kak IMOJMTUYECKUE MpaBa MPeJOCTaBISAIOT I'pakJaHaM BO3MOMKHOCTU Y4acTBOBAThb B
yIPaBJICHUH TOCYOApCTBOM, COLIMAIbHBIE IpaBa NOAACPKUBAIOT 0a30Bble YCIOBUS IS
JOCTOMHOMN >KM3HU, 5KOHOMUYECKHE [TpaBa MPeI0CTaBISIOT HHCTPYMEHTHI JIJIs1 MaTEPUAIbHOTO
Oyaromnoy4uns U caMopeasin3aliui Yepe3 3JKOHOMHUYECKYIO AeSITeITbHOCTb.

Crenenp u crneundpuka peryJMpOBaHUS SKOHOMUYECKMX I[IPaB BapbUPYIOTCS B
3aBHCUMOCTH OT TIOJHTHYECKOH, SKOHOMHUYECKOH W KyJbTYpHOH Ccrenuduku crpaHel. B
JEeMOKpPATHYECKIX 00IIecTBax 0co00e BHUMAaHHE yAENseTcsl OalaHCy MekAy obecrieueHuemM
cBOOO M peanu3alnueil rocyaapcTBEHHbIX (QYHKIHHA B 00JACTH PEryJUPOBAHHUS SKOHOMUKH,
YTO HEOOXOAMMO AJisi MOAAep kKaHUsl OOIIECTBEHHOIrO Mopsiaka W OnarococtostHus. Tak, B
HEKOTOPBIX MOCTCOLMATMCTUUECKHUX U PA3BUBAIOIINXCS CTPAHaX MPOLECC KOHCTUTYLIHOHHOTO
3aKpPEIUICHUS] SKOHOMHYECKHUX TPaB U CBOOOA HOCHT MPOTPECCHUBHBIA XapakTep, YUUTHIBAS
MPELIECTBYIOUINI ~ KOHTEKCT OrpaHUYEHUN M  TOCYJapCTBEHHOIO  KOHTpPOJsS  Haj
5KOHOMMYECKON JKU3HBIO.

B Koncrutyuun Pecnybnmukn KaszaxcTaH 5KOHOMUYECKHE U TOJIMTHYECKHE IPaBa H
CBOOOIBI IMYHOCTH COCTABJISIIOT B3aMMOCBSI3AHHYIO CHCTEMY, O0ECTIEUMBAIOINYI0 YCTOHYHBOE
pa3BUTHE rocyaapcTBa U 00IecTBa. DTH 1Ba BUA KOHCTUTYLIHOHHBIX TPAB B3aMMOIOTIOTHSIOT
Opyr IOpyra, CrnocoOCTBYs pealu3alud MEXaHM3MOB SKOHOMHYECKOH 3alHMIIEHHOCTH
JIMYHOCTH.

OxoHoMmuueckue nonokeHus B Koncrutynuu PK, 3akpennstoiiyie mpaBo Ha YacTHYIO
COOCTBEHHOCTD, TPABO HA MPEATPUHIMATENBLCTBO U MPABO HA TPYHA, OOECHIEUNBAIOT OCHOBBI
COBPEMEHHOro 3KOHOMHYeckoro crposi KaszaxcraHa, a Take CO3Jal0T MaTepUabHYIO U
(PMHAHCOBYIO OCHOBY »KM3HHU T'Pa)K1aH, YTO, B CBOI OUE€pelb, MOBBIIIAET WX CHOCOOHOCTH
y4aCTBOBATh B IOJIMTHYECKOW JXKU3HU CTpaHbl. Hamuune s3xoHOMHUECKOW CTaOWUIBHOCTH U
HE3aBUCHMOCTHU CHHUXAET PUCK IMOJUTUYECKUX U COLMAJBbHBIX KPHU3UCOB B JIOJITOCPOYHOU
NEePCNEeKTUBE, a TAaK)XXe IOBBIIIAET JOBEpHUE HACENeHUS K IOCyJapCTBEHHBbIM HHCTUTYTaM.
ObecnieueHHOE HAceNeHHE SBISETCA 3aJI0TOM  OOLIECTBEHHOW CTAOMIIBHOCTH, HMes
MaTepHaibHyI0 0a3y HaceneHue OyIeT akTHBHEE Y4aCTBOBATD B IMOJIUTHYECKOH )KU3HU CTPAHBL.

C npyroil CTOpOHBI, MOJUTHYECKHE IIpaBa, TakhMe Kak mpaBo romoca (4.2 cr.33
Koncruryuuu PK), mpaBo Ha y4acTue B ynpasieHUH aenaMu rocynapersa (4.1 cr.33) u npaso
Ha cBoboxay cioBa (4.1 ¢r.20) cO3Mar0T YCIOBUS IS pealn3aliid SKOHOMUYECKUX CBOOO..
Uepe3s BO3MOKHOCTb y4YacTBOBAaTh B BbIOOpax, (POPMHUPOBAHMHM 3aKOHOAATENBCTBA U
rOCYAapCTBEHHON TOJHUTHUKH, TPa)XJaHE MOTYT BJHMSATb Ha CO3JaHUE OJNAronmpUsTHOTO
MHBECTULIOHHOTO KJIMMaTa, HAJIOTOBOE PETYJINPOBAHKE H Pa3pabOTKy MPOrpaMM COLIMATBHON
3aIIUTHI, YTO HANPSAMYIO BIMSET Ha UX SKOHOMHUYECKHE HHTEPECHI.

Takoe mnepemnsereHne SKOHOMHUYECKMX M MOJUTHYECKHUX IpaB IMOAYEPKUBAET, 4YTO
AKTUBHOE HCIOJB30BAHHME IOJIUTHYECKUX CBOOOJ CIOCOOCTBYET 3alUTe U MPOABHIKEHHUIO
SKOHOMHYECKUX MpaB, a 3(PQPEKTUBHOE OCYLIECTBIEHHE SKOHOMHYECKHUX IPAB IOBBIIIAET
MOJIUTUYECKYIO CTAaOMIIBHOCTh U Pa3BUTHE AEMOKPATHU. JTH MPOLECCHI B3AUMHO YCHIJIMBAIOT
Apyr Apyra, co3jaBas 30POBYH0 OCHOBY U1 Pa3BUTHs MPAaBOBOIO U JE€MOKPAaTHUYECKOTO
ofmecTBa, re yBa)KCHHE M 3alUTa BCEX MpaB M CBOOON 00eCmednBarOTCs HAa CHCTEMHOM
OCHOBE.

CoumaneHble mpaBa, BKJFOYast AOCTym k obdpasoBanuto (4.1 ¢r.30 Koncruryuun PK),
3/IPaBOOXPAHEHHIO U COLMANBHOM 3ammuTe (4.2 ¢T.29), HanpaBieHbl Ha 00ecreYeHne OCHOBHBIX
JKU3HEHHBIX MOTPEOHOCTEH KaKOOro YeNOBEeKa, TapaHTHUPYS, YTO SKOHOMHUYECKOE Pa3BUTHE
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nepepacnpencnsieTcss W IOCTYIIHO BCEM CJIOSIM HaceJeHUs. JTU TpaBa CIIOCOOCTBYIOT
COLMAJIbHOW HMHTETPAlli W KO33WH, CHWKAIOT YPOBEHb OEMHOCTH W YJIy4INArT obiee
O51aroCOCTOsTHUE IPaKIaH.

Hnurerpanys couuanbHbIX W 3KOHOMHMUYECKHMX IpaB B KOHCTUTYLIMOHHOM HOpsAKe
OTpakaeT MOHMMaHHME TOrO, YTO JOJIOCPOYHOE MPOLBETAHME BO3MOXKHO TOJBKO IpH
cOaaHCUPOBAaHHOM pPAa3BUTHH BCEX AacleKTOB ku3HH oOmectBa. llogxom, mpu koropom
SKOHOMMYECKHE BO3MOXXHOCTH JOMOJHSIOTCS COLMAIbHBIMU TapaHTUSIMH, CO3AA€T YCIOBUS
IUIs TIOJHOLIEHHOTO M BCECTOPOHHEIO pa3BUTUsl JIMYHOCTH, YTO SIBJSETCS KIHOYOM K
NOJIEPKAHUIO COLMAIBHOTO TIOPsIIKa U CTaOUIBHOCTH B cTpaHe. [IpaBMIIbBHO BBICTPOEHHAS
COLIMANIbHAS TIOJIUTUKA TOCYIapCTBa, a TAKXKE 3alIUTa OCHOB 3KOHOMHUYECKOIO CTPOsi, KOTOpas
BBIPAKAETCS B OCYIIECTBJIEHUN SKOHOMUYECKUX IMPaB U CBOOOJ JIMYHOCTH, 3aKPETIJICHHBIX B
Koncrutyuun PK, nossosnsier rpaxxgaHaM He TOJIBKO HCHONB30BATh CBOU BO3MOXKHOCTHU JIJIsI
JMYHOTrO 00OTaIeHnst, HO U 00€CIIeUnBaeT UX 3aLIUTY OT COLUAIBHBIX U ((HMHAHCOBBIX PUCKOB,
CHOCOOCTBYSl  YKPEIUICHHIO KOHCTHTYLIMOHHOTO IPAaBOMNOPSAKA, & TaKXKe CHUXKEHHUIO
HETaTHBHBIX TPEH/IOB B OOIIECTBE.

KynbrypHble mpaBa oOecneumBarOT OOCTYN K KYJbTYPHBIM LEHHOCTSIM (4.2 cT.19),
obpazoBannro u uHpopmanuu (4.2 c¢1.20), 4TO SIBISIETCS HEOOXOMUMBIM YCIOBUEM IS
MOJIHOLIEHHOT'O y4acTUsl TpaXkIaH B KYJbTYPHOM *KU3HU CTPaHbl. DTHU MpaBa MOAPa3yMeEBaIOT
BO3MOYKHOCTh CBOOOJIHO HCIOJIb30BATh CBOW SI3BIK, COXPAHATh M Pa3BUBATh CBOKO KYJIBTYDY,
NOJIy4aTh OOpa30BaHUE U IMETh IOCTYI K KYJIbTYPHBIM TOCTH)KEHHUSAM YEJIOBEUECTBA.

BzaumonelicTBue Mexay KyJbTYpPHBIMH M SKOHOMHUYECKHMH IpaBaMU IMPOSIBISETCS B
TOM, YTO SKOHOMHYECKOE OJIaronoy4ne CrocoOCTBYET YIIVUILISHHIO TOCTYNA K KYJIbTYPHBIM
OyaraM U yciyram, B TO BpPeMs KaK pa3BUTHE KYJbTYPHBIX NPaB MMOAAEPKUBAET COLHUATIBHYIO
UHTETPALMI0 M CIIOCOOCTBYET SKOHOMHUYECKOMY Pa3BUTHIO U€pe3 KpeaTHUBHbIE MHAYCTPUU U
uHHOBaimK. CBOOOmHBIA mOCTYNm K HMHMOPMALMM TO3BOJSIET JIMYHOCTH TPABHIIbHEE
KOOPAMHHUPOBATh CBOIO S KOHOMUYECKYIO AESTEIbHOCTb.

3akarouenne

Takum 00pa3oM, SKOHOMHUYECKHE MpaBa U CBOOOIBI MMEIOT OYeHb BA)KHOE 3HAUEHHE B
CHCTEME KOHCTUTYLHOHHOTO CTPOsi. DKOHOMHYECKHE TpaBa U CBOOOIBI JMYHOCTH UAYT B
nepervieTeHne ¢ APYTMMH KOHCTUTYLMOHHBIMU TpPaBaMH M CBOOOAaMU. DKOHOMHUYECKHE
OTHOLIEHHUs1, BO3HUKAIOLINE B XOA€ ASITEIbHOCTU JIMYHOCTU HAXOMAT CBOE OTPAKEHHE BO BCEX
acreKTax rocy1apCTBEHHON U COLMAIbHOM JKU3HU YeJIOBEKa. 3aliuTa OCHOB 3KOHOMUYECKOIO
CTPOsI TOCYAAPCTBA MO3BOJHUT CHU3UTh PUCKH COLUAIBHONW HECTAOUIBHOCTH B JOJITOCPOYHON
NEPCIEKTHBE, MPUBECTH K HALMOHAIBHOMY OJIArOCOCTOSIHHIO.
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MICROCLONAL PROPAGATION OF GRAIN LEGUME CROPS IN VITRO
CONDITIONS
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Abstract

An enhanced method of microclonal propagation of grain legume seeds, including the stages of sterilization
of explants of grain legumes (peas, vetch, beans, lentils, chickpeas) their introduction into in vitro conditions,
actual propagation and rooting of regenerants is presented in the article.

Methods for culturing isolated plant organs, tissues and cells emerged more than half a century ago and
have been constantly improved since then. Work in this direction has led to certain achievements in understanding
the process of plant development.

Keywords: microclonal plant propagation, planting material, grain legume crops, in vitro.
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MHUKPOKJIOHAJIBHOE PASMHOXEHUE 3EPHOBOBOBBIX KYJIBTYP
B YCJOBHUSAX IN VITRO
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AHHOTAITHSA

B crarbe npecTaBiIeH yCOBEPIICHCTBOBAHHBIN METOA MHKPOKIOHAIEHOTO PA3MHOKEHHS 3€PHOO0O0BBIX
CCMSH, BKTFOUAFOIIHH 3TANBI CTCPHITH3AMNH HKCILIAHTA 3¢PHOO00O0BEIX KYIBTYP (TOPOX, BHKA, (DACOITB, UCUCBHIIA,
HYT) HX BBCICHHC B YCIIOBHA invitro, COOCTBCHHO PA3MHOYKCHHC H YKOPCHCHHC PCTCHCPAHTOB.

MeToapl KyIbTHBHPOBAHHA H30JHPOBAHHBIX OPTaHOB, TKAHCH M KJICTOK PACTCHHH IOSBHIACH OOJICe
MOJYyBEKA HA3ad M C TEX IIOP MOCTOSHHO COBEPHICHCTBYIOTCS. PaboTa B 3TOM HampaBicHHH NpUBEIA K
OMPEACICHHBIM TOCTIDKCHIAIM B MOHMMAHUH MPOLIECCA PA3BUTHA PACTCHHUM.

Kirouerbie ¢j10Ba: MUKPOKIOHATHHOS PA3MHOKCHHC PACTCHHH, TIOCATOYHBIH MATCPHAI, 3CPHOOOOOBEIC
KyJIBTYPBL, invitro.

Introduction

Peas, beans, legumes, soybeans, chickpeas, chickpeas, lentils, china, and lupins are all
grain legume crops. Due to symbiosis with nodule bacteria, which absorb nitrogen from the
atmosphere, all these crops have a high protein content in the seeds. Many important amino
acids (e.g. methionine, tryptophan, valine, lysine, etc.) are present in protein Additionally, these
plants are useful as food and fodder crops because their seeds contain fats (especially a lot in
soybean), minerals, vitamins A, B1, B2, C, D, E, and PP. They have fiber that helps the
intestines, which causes rapid satiety, and the protein that has amino acids and lysine
strengthens the immune system. Legumes also have the advantage of not accumulating nitrates
and toxic substances [1,2].

It was found that to obtain high-yielding, biotic and abiotic factors resistant leguminous
plant hybrids and varieties, it is necessary to employ modern biotechnology methods. These
methods accelerate and enhance the efficiency of the breeding process [3,4].

Effects of different explants and nutrient media composition on in vitro cultivation were
studied in order to develop a technique for microclonal propagation of grain legumes. Breeders
and biotechnologists can cut research and development time significantly with in-vitro
cultivation.

To achieve the objectives of the study, the following tasks were set:

— to determine the optimal proportions of nutrient media for growth, development, and
in-vitro rooting of the plant;

—to select a sterilising agent with the best disinfecting effect to obtain a regenerant plant.
The research aimis to improve the method of microclonal propagation of grain legumes in vitro.

The main objective: to determine the optimal composition of nutrient medium for growth,
development and further rooting of grain legume crops.

Methods of research

The research was conducted in the “Biotechnology of agricultural plants” laboratory of
ManashKozybayev North Kazakhstan University” NPLC with seeds of “Rafinad” pea variety,
common bean, chickpea ‘Jubilee’, lentil ‘Vehovskaya’, vetch ‘Assorti’.

As explants for tissue culture, mature seeds of various types of leguminous crops (pea, bean,
chickpea, lentil, and vetch) were utilised. Chlorhexidine, Domestos, and chlorine lime solutions
were used to sterilise the explants. Various quantities of substances were employed, and the
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exposure period was 30 minutes. With a few small compositional adjustments made to the
Gamborg B5 nutrient medium, NUC (0.002 mg/g) was introduced, and plant germination was
conducted on the new nutrient medium called ""Bobik." In vitro cultivation lasted 3-4 weeks at
24 °C and in bright light (5-6 weeks). Three to five weeks under phytotron conditions. +20°C
is the temperature. Following the establishment of roots, regenerants are inserted into the soil,
and the temperature is lowered to +18°C before rising to +24°C during flowering.
Research results and discussion

The results of the study showed that the effectiveness of sterilisation was a determining
factor in the success of tissue culture induction. Thus, using chemicals that contained chlorine
guaranteed that the material was sufficiently sterilised. After treating seeds with Domestos
solution, a high level of sterilisation was also noted (95.7%0). Furthermore, it was discovered
that the significant damage caused to the lentil seeds during sterilisation prevented them from
being propagated in vitro (Fig. 1).

Figure 1 Planting of sterile seeds on “Bobik’ nutrient medium, under aseptic conditions

Figure 2. Root system formation in haricot bean on 3-4 days



M. Ko3blbaeB atbiHAaFbl CKY Xabapuibicbl /
138 BecTHMK CKY nmeHn M. KosblbaeBa. Ne 4 (64). 2024

The hormonal makeup of the nutrient medium is a crucial component of effective
micropropagation. This is largely dependent on the amounts and combinations of
phytohormones. In this instance, auxin has been employed as a phytohormone most frequently
in the form of a-naphthylacetic acid (ANA) or indolyl-3-acetic acid (I1AA).
In our study, ANA was employed. Itwas found that, although the yield of rooted seedlings was
only 15%, the concentration of ANA in the nutrient medium stimulates the growth of the above-
ground portion of plants following root formation. maximum root formation An2,3,4). average
of two or three pieces of roots, measuring 1.0 to 2.0 cm, were induced by ANA. (Fig. 2, 3, 4).

Figure 3. Root system formation of the Figure 4. The ‘Rafmad’ pea variety
“Yubileinychickpeavariety on 5-6 days with pea seedling formation

Figure 5. Shoot formation in haricot bean Figure 6. “Assorti” Vetch variety with petals
on 7-8 days formed on 2 to 3 pieces.
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Figure 7. Pea plant rooted in vitro Fig gure 8. Planting in the ground

Following planting on nutritional medium, pea and bean seedlings emerged on days three
through six, chickpeas on days five through six, and lentil seeds did not sprout, according to the
findings. In 7-8 days, pea and bean seedlings began to form shoots, yielding a single shoot that
ranged in height from 1.5 to 3.0 cm (Figures 5, 6).

Table 1 displays the development outcomes of microgrowthsutilising the «Bobik»
nutrition media.

Table 1 Morphogenesis olmmicroplants using «Bobik» nutrient medium

Crop Plant height Number of internodes Root formation
pcs mm gr
«Rafinad»pea variety 53,4 35 47 20,3 0,20
Haricot bean 30,2 13 3,6 152 0,05

«Assorti» Vetch 56,1 31 13 304 028
«Yubileiny» chickpea - - - -
«Vekhovskaya» Lentils - - - - -

Grain legume crops' primary nutritional characteristic is their capacity to absorb
phosphorus in forms that are difficult to reach. The metabolism of phosphorus is significantly
influenced by potassium.

A sufficient amount of potassium in the nutritional medium promotes the root system's
development by increasing the usage of even tiny quantities of phosphorus. Thus, it was
determined that the yield of grain legume crops is positively impacted by potassium fertilisers
on a nitrogen-phosphorus background.

In the future, using three to four passes will greatly increase this indicator and quickly
produce the required number of plants for breeders (Fig. 7, 8).

The results obtained will serve as a basis for the development of accelerated
vegetativepropagation of grain legumes.

Conclusions

1 Different ratio of leguminous crops to the composition of the “Bobik” nutrient medium

was revealed. The “Rafinad” pea variety formed the largest number of internodes 3.5 pcs, and
the smallest in common bean 1.3 pcs.
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2. During the research the height of plants was noted, where vetch exceeded by 2.7mm,
in contrast to peas.

3. Root formation of the “Rafinad” pea variety was successful at 4.7pc, less successful
was the vetch at 1.3pc. The Vetch showed a fairly good result in millimetres and grams,
exceeding peas by 10.1mm and 0.08g.

4. At the concentration of ANA 0.002 g/l in the nutrient medium activates the growth of
the aboveground part of plants after the formation of roots. Thus, it provides the highest yield
of plants from one seed.

5. The research revealed that lentils cannot withstand complete sterilisation due to their
structure. At the end of sterilisation, the lentils are highly softened, which led to difficulties in
transplanting and eventually failure of full development.

6. In addition, on the 3-4th day of root system formation, the “Yubileiny” chickpea variety
was infected. Subsequently, it led to difficulties in full development of the plant and resulted in
death.
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AHHOTAITHSA

JaHHad cTaThd MOCBALICHA MPOWU3BOACTBCHHBIM THIIAM NEPBOTEIOK KPACHOM CTEMHON MOPOJABI PA3HBIX
TCHOTHIIOB. [IpPOM3BOACTBCHHBIM THI CBA3aH C KOHCTHUTYIMHMCH, IKCTCPHCPHBIMH OCOCHHOCTSAMH >KHBOTHOTO,
KOTOPBIHA BBIPAYKACTCA B €I0 MOJIOYHOM POy KTHBHOCTH.

Jna ompenencHusA THIOB ObUTH C(HOPMHPOBAHBI 2 TPYMITBI MOMECHBIX MCPBOTCIOK. MATCPH — KpacHas
CTEMHAS, OTLBI — AHIJICPCKAs M KPAacHas 3CTOHCKAS MOPOAbL. ITpOM3BOACTBEHHBIC TUIBI OMPEACISIIOT PA3HBIMHU
MetomukaMu mo CrapueBy, Huunky m AWCaHOBY. DTH MCTOIUKH HE MPOTHBOPSHUAT APYT APYTY. BCe sKUBOTHEIC
OBLIM OTHCCCHBI K MOJIOUHO-MACHOMY THITY.

Kirouerbie C€J10BA: TMPOWM3BOACTBCHHBIN THI, MOJOYHBIA THII, MOJOYHO-MACHOHN THII, MACHOH THIIL,
KpacHas 3CTOHCKAsA MOPOJa, KpacHas CTEMHAs MOPOoJaa.
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Anjarna

By Makama op Typari reHOTHUNTEPAETI KBI3BLT AAJIa KBIHBICTAPBIHBIH ANFAINKBI TAYBIKTAPBIHBIH 6HIIPICTIK
TYpJiepiHe apHanFaH. OHaipic Typi KOHCTHTYIHSIMEH, KaHyapAbIH CHIPTKBI CPEKIICIIKTEPIMEH OalIaHbICTHI, OyII
OHBIH CYT OHIMAUTTIHAC KOPIHCHI.

Typnepin aHpIKTay YOIH OYJAaHAACTHIPBUIFAH TYHFBIITAPABIH 2 TOOBI KYPBULABL: aHATIap — KbI3bLI Jaja,
OKENep — aHTJIEP MKIHE KbI3BIT DCTOH TYKBIMAAPBL. OHAIPIC TYPIIEpl OpTYPI dAiCTepMEH aHbIkranaasl: Crapues,
Hmmx xome AficanoB. bynm omicrep Oip-Oipine kaimmer keamelai. bapmelk sxkaHyapiap CyT-eT TypiHE
SKATKBI3BLIIBL.

Kinr ce3nep: eHmipic Typi, CYT Typi, CYT KOHE €T TYpi, €T TYPi, KbI3bII 3CTOH TYKBIMBI, KbI3BLT Jasa
TYKBIMBL
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PRODUCTION TYPES OF FIRST-HEILS DEPENDING ON ORIGIN
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Abstract
This article is devoted to the production types of first-calf heifers of the Red Steppe breed of different
genotypes. The production type is associated with the constitution, exterior features of the animal, which is
expressed in its milk productivity.
To determine the types, 2 groups of crossbred first-calf heifers were formed: mothers — red steppe, fathers
— angler and red estonian breeds. Production types are determined by different methods: according to Startsev,
Nichik and Aisanov. These methods do not contradict each other. All animals were classified as dairy and meat

type.
Key words: production type, dairy type, dairy-meat type, meat type, red estonian breed, red steppe breed.

Beenenne

OmauM w3 nyrteidl  (GOPMHUPOBaHMA M COBEPLICHCTBOBAHHS  CTajga  SIBISIETCS
CHUCTEMATHYECKH OTOOpP *KHUBOTHBIX ONPENEICHHOrO MPOU3BOACTBEHHOTO THIIA, MOJ KOTOPHIM
NPUHATO TIOHUMATb COOTBETCTBHUE HKCTEPbEPHBIX, KOHCTUTYLMOHAJbHBIX M APYTUX
0COOEHHOCTEH KEeNaTeJbHOMY YPOBHIO TPOAYKTHBHOCTH, CIIOCOOHOCTH MAaKCHMAJIbHO
peann30BaTh HACIEACTBEHHBIH MOTeHUUaN. Pe3ynbraToM Takoro ordopa B MPAaKTHKE MOTYT
CJY’)KUTHh CBOEOOpas3Hble BHYTPUIIOPOAHBIE THMBI. Hampumep, B CTPyKType 4epHO-NECTPOH
MOPOZBl MOXKHO BBIIEJNUTh HECKOJIBKO BHYTPUITOPOAHBIX THUIIOB OT OOMIIBHOMOJIOUHOTO [0
MSICO-MOJIOUHOTO [2, 4].

B cummenTanbckoi mopoae pasHooOpasue MpON3BOACTBEHHBIX THIIOB HMEET ele Ooee
HIMPOKUH pa3Max M3MEHUHMBOCTH. MOJIOYHBIX, MOJIOYHO-MSCHBIX, MSCO-MOJIOYHBIX U
MSICHBIX [5].

Matepuajbl 1 METOABI HCCJIEAOBAHMS

Hamm wuccnenoBanusi mposeneHsl B XxossiicTBax Cesepo-Kaszaxcranckoi obmacrw,
3aHUMAIOLIHNXCS Pa3BEAECHUEM KPAacHOHN cTenHoM nmopoasl. Llenp nccnenoBanus — OnpeaeauThb
IIPOU3BOJCTBEHHbIE TUIIbI IOMECHBIX MEPBOTENOK 10 Pa3HBIM METOAUKAM.

Jis mpoBeneHHWs WCCIEAOBaHUS ObUTH CHOPMHUPOBAHBI [1BE TPYIIBI MOMECHBIX
nepBoTeNok 1mo 30 TonoB, Marepu KOTOPBIX ObUIM KPACHOH CTEMHOW MOpPOMOH, OTLbI —
aHrJIepcKasi ¥ KpacHasi 5CTOHCKas Mopoel. Y cioBHbIe 0003HaueHus: 1 rpymnma KCx A (kpacHas
crenHas X aHrnepckas), sropas rpynna KCxK3 (kpacHas crenmHast X KpacHast 5CTOHCKast).

OnHUM U3 KpUTEPUEB OTHECEHUSI KOPOB K TOMY WJIM HHOMY THITy IPUMEHSEMbIM Ooee
IIUPOKO HA MPAKTHUKE, CIYXKUT KO3PQUIMEHT MOJOYHOCTH WM TIPafalldH, YCTaHOBIICHHBIE
A N. Crapuesemm (1961). 3tor ko3pdumeHT onpenensercss OTHOLIEHUEM Haa0s MOJIOKA 3a
naxktaunio k 100 kr sxkusoi maccel kKopoBbl: 800 kr u BbIe — MOJIO4YHBIN THN, 600-800 kI —
MOJIOYHO-MSCHOU 1 600 KT U HUXKE — MACO-MOJIOUHBIH [6-7].

Onpenenenne mNPOU3BOACTBEHHON TunuuHOCTH 1O B.A. Huuuky B nomoigHeHHH
T.®. Jlednep [3]:

rae KIIT — koadpuumeHT npon3BoACTBEHHON THITMYHOCTH KOPOB,
YV — ynoi;,
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B — :xuBas macca;
N1 — uHaexc NIMHHOHOTOCTH,
HC — uanekc cOUTOCTH.

Meronuka yCTaHOBJEHHUS] MPOU3BOJACTBEHHON TUIHMYHOCTH KOpoB Mo 3.A. AiicaHoBy
OCHOBaHAa Ha KOMILJIEKCHOH OLIEHKE MHAEKCOB TEJIOCIOXKEHUS: TPYAHOMY, Ta30IPyJHOMY U
couroct [1]. CocTaBnstomas Mo rpyAHOMY HHIEKCY

o o1 = Ty min) X 100

Fp max ~— Fp min

rae I’ — rpyaHoi nHOEKC

I'p1 — BemM4YMHA rPyIHOTO MHAEKCA TAHHOW 0CO0H,

I'pmax 1 I'pmin — COOTBETCTBEHHO MUHUMAJIbHAS U MAaKCHMaJibHAsl BEJIMYMHA TPYIHOTO
WHJEKCA B TPYIIE JKABOTHBIX.

CocraBsiro1nas Mo Ta30rpyTHOMY HHIEKCY

_ (Trl - Tr min) x 100

r
Tr max ~ Tr min

rae Tr — Ta3orpyaHoi uHAEKC 0codu;
Tr1 — BelMuMHA Ta30TPyIHOTO MHAEKCA JaHHOM 0CO0H;
Tr max U Tr min — MaKCUMaJIbHaA U MUHHUMAJIbHAsA BCIUYHMHA Ta30TPyAHOI'0 MHIACKCA B

TpyIIIe.
Cocrasistromast o HHAEKCY COUTOCTH!

~ (C61-Comin )

C6 max ~ C6 min

Cs

rae Co — uHAEKC cCOMTOCTH 0COOH;
Cs1 — BeTMUMHA MHAEKCA COUTOCTH TaHHOMW O0COOM;
C6 max U C6 min — MAKCUMAJIbHAsI U MUHUMAaJIbHAasA BCJINUNHA UHOCKCA C6I/ITOCTI/I B I'pyniIie.

B 3aBHCUMOCTH OT BETMYUHBI TPEX COCTABJISIONINX JKUBOTHBIX OTHOCAT K MOJIOYHOMY
WM MOJIOYHO-MsiCHOMY Turty (Tabmuna 1).

Tabmmua 1. [lkana onpeneneHus MPOU3BOACTBEHHOTO THIIA KOPOB (110 ATICAHOBY)

Cocrasasioniue mo HHACKCY BeminHa COCTABJISIFOMIITX IIpou3BoACTBEHHBIC THIIHI
I'pyanomy 0-49.9 Monounsrit
50,0-100,0 Mo oYHO-MACHOH
TazorpyaHoMy 0-49.9 Monounsrit
50,0-100,0 Mo o4YHO-MACHOH
Coutoctn 0-49.9 Mo nmouHbIH
50,0-100,0 Mo oYHO-MACHOH
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Pe3yabTaThl HccaenoBaHus

[Ipon3BONCTBEHHBIE THITHI MOXKHO BBIACIUTH HE TOJBKO B IMOPOAE, HO U B JIIOOOM CTane,
B 3aBUCHMOCTU OT IIeJIel CEeJIEKIIMM U SKOHOMHUYECKHX TpeOoBaHUN OTOOP MOJKET peajbHO
NPUBECTH K CIEHUATM3ALUN TIOTOJIOBbSl OINpPENeJIeHHOW MONyJsuuu K (HOPMHUPOBAHUIO
MOJIOUHOTO WJIM JAPYTrOrO MPOU3BOICTBEHHOTO THUMA 33 CUET COOCTBEHHBIX CEJICKIIMOHHBIX
JOCTUKEHUIM.

Co0TBeTCTBHE HKCTEPHEPHBIX M KOHCTUTYILMOHAIBHBIX OCOOEHHOCTEH KelaTeIbHOMY
HAIPaBJICHUIO MPOIYKTHUBHOCTU KOPOB COCTABJISIIOT MOHSITHE O UX MPOU3BOACTBEHHOM THIIE,
MO3TOMY BBIJEISIFOT TPU OCHOBHBIX MPOWU3BOJICTBEHHBIX THIA B MOJIOYHOM CKOTOBOJCTBE C
MPOMEXKYyTOUHBIMU ToaTHNamMu. (OCHOBHbIE — 3TO MOJIOYHBIM, MOJOYHO-MSICHOM U
MSICO-MOJIOUHBIM.

Bce nepBOTENKH OMBITHBIX TPYIIT OTHECEHBI K MOJIOYHO-MSICHOMY TTPOU3BOACTBEHHOMY
TUITy, YCTaHOBJICHHbIE MO Ko3(dummenty monounoctu, npemiokennomy JI U, Crapuesbim
(Tabmwuia 2).

Tabnuua 2. [Ipon3BoacTBeHHBIE THITHI TEPBOTENOK (110 CTapIieBy)

ITokazaTenn I'pynna
KCxA KCxK9
Vot 3a 305 aHEH makTanuM, KT 3677,0+95.6 3782,1£104.3
JKusag macca, kr 544.6+2.38 540,3+£2.25
Koaddurpenr momounoctu 6759 700,3
IIpon3BoACTBCHHBINA THIT MoJ104HO-MACHOIH MoJ104HO-MACHOIH

Bropas rpymma — godepu 3CTOHCKHMX OBIKOB HUMENTH HEKOTOPOE MPEUMYINECTBO IO
BBIXOMY MOJIOKA Ha Kakabie 100 kr xuBoit Macchl. X k03(pPUIIHEHT MOIOYHOCTH COCTABUIT
675,9 1 700,3 kr coorBeTcTBEHHO. [Iockoabky Ha 100 Kr skMBOM MacChl IPUXOAUTCS OT 676 10
700 Kr, TO ’KUBOTHBIE OTHOCATCS K MOJIOYHO-MSICHOMY THUITY.

Merton onpeneneHns: MPOU3BOACTBEHHOrO THITA KOPOB MO KO3((UIIMEHTY MOJIOYHOCTH
JAU. CrapueBa He y4UTBHIBAET BHEUTHHX (OPM KMBOTHOIO M NMPH HU3KOHW XKMBOH Macce U
HEIOCTATOYHOM Y/I0€, TAKUX KUBOTHBIX OTHOCST K MOJIOUHOMY JIHOO MsICO-MOJIOUHOMY .

OnpeneneHue TNPOU3BOACTBEHHOTO THMA  JOUKHO  YUMTBIBATH  HKCTEPLEPHO-
KOHCTUTYLIHOHAJIbHbIE OCOOEHHOCTH JKUBOTHBIX. | TaBHBIH MHTEPEC TSI CENIEKLINOHEPa CBS3aH
CO CTENEHBIO BBIPAXKEHHOCTH Y *KMBOTHBIX PU3HAKOB, ONPENEIAIOIINX YPOBEHDb TON UM HHOU
MPOIYKTUBHOCTH.

ILH. Kynemos (1947), E.A. bormanos (1926), /1. 1. Crapues (1961) u npyrue y4dennie
CHOCOOHOCTh JKHMBOTHBIX JaBaTh BBICOKYIO MPOAYKTUBHOCTH CBSI3bIBAIU C JKEJNATEIbHON
dopmoii ux tenocaoxenus. Ha 3toit ocHOBe ObuTH BBIpaOOTaHBI ONpeeieHHbIE TPeOOBaHUS K
OLIEHKE SKCTEPbepa M KOHCTUTYLIMU KOPOB MOJIOUHOTO HAITPABJIEHH! (JIETKOCTh T'OJIOBBI, [UTMHA
TYJIOBHIIIA U €T0 BBICOTA, PA3BUTHE MOJIOYHBIX BEH M BBIMEHH U JIp.).

Hexotopble aBTOpBI CUMTAIOT, YTO y MOJIOYHBIX KOPOB BBICOKHE YAOHM CBS3aHBI C
OonblIel BENMUYMHOW MHAEKCOB [UIMHHOHOTOCTH W PACTSHYTOCTH, a C IPU3HAKAMHU
MSICHOCTH — KOPOTKOHOT'OCTb U COUTOCTD JKHBOTHBIX.

IlokasaTenp NJIMHHOHOTOCTH M PACTHYTOCTH Y KOPOB SBJISIFOTCS IOJIOXKUTEIbHBIMU
NMPU3HAKAMH M B OIPENEIICHHONH CTENEeHH OTPaXarT TapMOHUYHOCTb TEJIOCIOKEHUs
JKUBOTHBIX, KOTOPBIE HIMEIOT OOJiee BHICOKHE OOMEHHBIE MPOLIECCHI, TOJDKHBI IepepadbaThiBaTh
OonbIoli 0ObeM KOpMa B MOJIOKO, IOJIb30BaThCS AKTUBHBIM MOLIIOHOM, MMETh KpENKHE
KOHEYHOCTH U HE TPAaBMHUPOBATb MOJIOYHYIO JKEJIe3y.



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /

BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 145

b.A. Huuuk Ha OCHOBaHMM 3THUX IMOJIOXKEHUH MpeasnaraeT HHAEKC IJIMHHOHOIOCTH
HCIIOJIb30BAaTh B KAUECTBE MOKA3aTeNsl MPOU3BOACTBEHHOI O THUIIA KOPOB.

HUHpekc cOUTOCTH SIBISIETCSA TOKA3aTeIeM TapMOHHYHOCTH TEJOCIOXKEHHsT M OOJbIIast
€ro BeJIMYMHA MPUCYIIA CKOTY, YKJIOHSIOUIEMYCsl B CTOPOHY MSICHOTO THIA, KaK MPaBHIIO,
KOTOPBIN MOJIOXKUTENBHO KOPPEIUPYET € KUBOH MACCOHN >KUBOTHOTO.

Hcxopst u3 BCEro CKa3aHHOrO, NPEJIOKEHO B Ka4ECTBE ONPENEIIOIMNX UCIONb30BaTh
NPU3HAKA MOJIOYHOCTU — (PAaKTHHUECKHM MaKCHUMAJIbHBIA yOOHM M WHAEKC JIMHHOHOTOCTH,
MSICHOCTH — JKUBYIO MaccCy JKHBOTHOTO M HHIEKC COUTOCTH.

b.A. Huuuk npennoxui KOMIUIEKCHYIO OLIEHKY ITPOU3BOJCTBEHHOIO THUIIA TPOBOJUTH C
yUETOM YOS, JKUBOW MAacChl, MHIEKCAa BBICOKOHOTOCTH U cOurocTtu. OTHOLIEHHE yIOS U
MHJIEKCA BBICOKOHOTOCTH K JKHMBOH Macc€ M HWHIAEKCY COUTOCTH OIpenenseT BeIHYUHY,
Ha3BaHHYIO koaddduumentom npomsoacTseHHorW tunmuHoctu (KIIT). ITo sToii meromuke
MEPBOTENIKM BCEX OMNBITHBIX I'PYII OTHECEHBI K MOJIOYHO-MsCHOMY Tuny, Tak kak ux KIIT
HaxOAUTCA MO 3HA4YeHUI0 B mpenenax 2,48-2,63. Jlnd OTHeCEHHUS K MOJOYHOMY THUITY
HeoOxonuM KIIT ne Huxe 3 (Tabnuus! 3, 4)

Tabnuua 3. [IponsBoacTBeHHbIe THITHI TepBoTeENOK (1o Huunky B.A)

I'pymma KIT IIpon3BoACTBEHHbII THIT
KCxA 2,48 Mo 10"HO-MICHOH
KCxKD5 2,63 Mo 10"HO-MICHOH

Tabnmuua 4. Pacnpenenenne mepBOTENIOK MO MPOWU3BOACTBEHHBIM THIIAM B Ipenesax
rpynn (mo Huumky B.A)

MpousBoacTBEHHBII THIT I'pynna
KCxA KCxK2J
roJL % roJL %
Mo touHbIH 2 6,67 3 10,0
Mo To"YHO-MACHOH 28 93,33 27 90,0

U3 60 ronoB mMOMECHBIX NMEPBOTENOK OOJbINAs YacTh OTHECEHA K MOJOYHO-MSCHOMY
tuny. Jlodepu KpacHBIX 3CTOHCKHUX OBIKOB B KOJMYECTBE 3 TOJIOB U 2 TOJIOBBI AHIJIEPCKUX
novepeit nmenu ko3 puureHT paBHbIi 3 1 OBUIM OTHECEHBI K MOJIOUHOMY THUITY.

C y4erom onpeneneHHbIX IPaHuL] COCTABISIIOINX HHIEKCOB (TPYAHOMY, Ta30-TPYAHOMY
U COUTOCTH) BCE MEPBOTENKU OBUIH Pa3[eNIeHbl HA MPOU3BOACTBEHHBIE THIIBI.

I'pannuer ot 0 go 49,9 cnykunu OCHOBAaHHWEM OTHECEHHs NMEPBOTENIOK K MOJIOYHOMY
tumy, oT 50 7o 100 — K MOJIOYHO-MSICHOMY HJTH MsICO-MOJIOUHOMY 110 3.M. AiicanoBy (1998).
B o011 MeTOAMKE HE YUUTHIBAETCS] MOJIOYHAS POYKTUBHOCTD XKMBOTHBIX, TaK KaK 3a OCHOBY
Oepercsl TONBKO COOTHOIIEHHE MHAEKCOB TEJIOCIOKEHHUSI.

ITo meronuke 3.M. AiicanoBa nepsas rpymnmna nepeoresiok (KCxA) u Bropas (KCxKD)
OTHECEHBI K MOJIOUHOMY YMEPEHHO OJJHOPOAHOMY IPOH3BOACTBEHHOMY THITY (Tabinua 5).

Tabnuua S. IIpon3BoACTBEHHBIE THITHI TEPBOTENOK (110 AHCAHOBY)

IIpon3BOACTBCHHBIC THIIBI I'pynna
KCxA KCxK9J
ToJL. % TOJI. %
Mo 104HBIH 0THOPOAHBIH 7 23.3 3 10,0
Mo J104YHBII YMEPEHHO OTHOPOIHBIN 12 40,0 14 46,7
Mo T0YHO-MACHOH 11 36,7 13 433
KoMIUIeKCHBIH 1O rpymme MOoJIOYHBII YMEPEHHO OTHOPOAHBIA |MOTOYHBIH YMEPEHHO OJHOPOIHBII
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ITo xnaccudukanmm 3.M. AficaHoBa MEPBOTENKH 00EUX TPYI OTHECEHBI K MOJIOYHOMY
YMEPEHHO OAHOPOJHOMY IIPOU3BOACTBEHHOMY THUITY.

ITo Gonpiueli Mepe 3TOMy THIy COOTBETCTBYIOT MEPBOTENKH MEPBOH IPYMIIBL, TaK Kak
rpynma Ha 63,3% OTHeCeHa K MOJIOUHOMY OJJHOPOAHOMY M MOJIOYHOMY YMEPEHO OJTHOPOTHOMY
TUMy, a 36,7% — K MOJIOUHO-MSICHOMY .

Ob6cy:xxnenne

ITo MHeHuIO psina aBTOPOB, AJIA CO3JAHMUs CTaJ MOJOYHOIO MPOM3BOACTBEHHOIO THUIIA
OuU€Hb Ba)KHA MPUHAAJIEKHOCTh CIAPUBAEMBIX POJUTENBCKUX Map K 3TOMY TUITy U CEJIEKLIHIO
BECTH Ha OCHOBE OIHOpOHHOro moamdopa. CienoBaTenbHO, UMEETCS OCHOBAaHWE IJISi TOTO,
yToOBI MyTeM OTOOpPa M OXHOPOAHOTO MOAOOpPa MATOYHOIO TOTOJIOBbS U NPOU3BOAUTEIEH
(bopMHUPOBATH CTATIO ONMPENENIEHHOrO MPONU3BOICTBEHHOTO THTIA.

3akaouenue

B uenom omnpeneneHue MNPOU3BOJACTBEHHBIX THIIOB MEPBOTEIOK IO METOAUKE
JLH. Crapuesa, 3.M. AlicanoBa u b.A. Huunka npakTtudecku He NpOTUBOpeUaT APYr APYyTY.
JKvBoTHBIE B OOJBIIEH CTENEHHM OTBEYAIM MOJOYHO-MSICHOMY THIY H, XOTS, MO AHCaHOBY
MPOM3BOJCTBEHHBIE THITBI MEPBOTENIOK MEPBOH M BTOPOH TPYI MPEACTABISUIA MOJIOYHBIN
YMEPEHHO-OAHOPOAHBIA THI, HO cpeau Hux ObuIio 36,7% m 43,3% >KUBOTHBIX, KOTOpPBIE
COCTABJISLITH MOJIOYHO-MSICHOH THIT (COOTBETCTBEHHO).
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CPABHUTEJIGHBIN AHAJIA3 ATANITAIIMU THBPUJIOB KYKYPY3bI
K YCJIOBUSIM CEBEPHOI'O KA3AXCTAHA
IMasxmeroBa A.C.1", Magnes M.A.!

"HAO «Cesepo-Kasaxcmanckuii ynusepcumem umenu Manawia Kosvibaesay
Ilemponasnoeck, Kazaxcman
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AHHOTAITHSA

B crarse paccMaTpHBAOTCA PE3YIBTATHL TOJCBOTO OIBITA TO BHIPAINWBAHHEO PA3IMYIHBIX THOPHIOB
KyKypy3sl Ha cumoc B ycnoemax CeseprHoro Kaszaxcrama Ha 6aze TOO «Ilerepdemsx Arpo». [IposeacH
CPAaBHHTCITFHBIN AHAMH3 ASKOHOMHYCCKOH 3((CKTHBHOCTH BO3ACIBIBAHUA 3apPYOCKHBIX H OTCUCCTBCHHBIX
THOPHAOB  KYKYpy3bl. B crate¢ TpPHBEACHH  JAHHBIC NOTOAHBIX W TOYBCHHBIX  YCIIOBHH,
MPUMCHACMOMArPOTEXHUKS M IKOHOMHUYCCKOI PEHTA0CIBHOCTH KAXKIOTO rHOpUIa.

Kirouerbie ¢10Ba: KyKypy3a, CHIIOC, THOPHI, YPOKAaHHOCTB, 3CACHAS MACCA, PCHTA0CIbHOCTD, CeBCPHBIH
Kasaxcran.

COJITYCTIK KABAKCTAH JKAFTAVBIHA )KYT'EPI BYJIAHJIAPBIHBIH,
BEHIMJILTYIHE CAJIBICTBIPMAJIBI TAJIJIAY
IMlasixmeroBaA.C.l", Magues ML.A.!

*«M. Koszvibaee amvinoazer Conmycmix Kazaxeman ynueepcumemiy KEAK
Ilemponaen, Kazaxcman
“Xam-xabap ywin asmop: asshayahmetova@ku.edu.kz

AHHOTAHSA

Maxanaga «Ilerepdemsa Arpo» KIIC 6a3acsraaa Conrycrik Kazakcras marqaibrHaa CypIieMIe apHaFaH
SKYTEPiHIH SPTYPJI COPTTAPhIH 6Cipy OOMBIHINA ETICTIK TOKIPHOCCIHIH HOTHKENIEPl KAPACTHIPHLIFAH.

JKyrepiHiH meTenaik KoHE OTAHABIK Oy IaHIAPBIH 6CIPYAiH SKOHOMUKAIBIK THIMIUIITIHE CATBICTHIPMAIIBI
Tajnmay JKyprizinmi. Makamama op OyIaHHBIH aya-paiibl MCH TOTBIPAK >KAFIANBI, KOJTIAHBLIATEIH arpOTCXHHUKA
JKOHE SKOHOMHKAITBIK, PCHTAOCTIHILIIT TYpaIbl MOJIIMETTEP KEITiPiIreH.

Kinr ce3mep: xyrepi, cypmem, OyJaH, MIBIFBIMIBLIBIK, JKACBLIT MAacca, peHTadembaimik, ComTycTik
Kasakcran.

COMPARATIVE ANALYSIS OF ADAPTATION OF MAIZE HYBRIDS
TO THE CONDITIONS OF NORTHERN KAZAKHSTAN
Shayakhmetova A.S.!", Madiev M.A.!

"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*Corresponding author: asshayahmetova@ku.edu.kz

Abstract
In the article the results of field experience on cultivation of different varieties of corn for silage in
conditions of Northern Kazakhstan on the basis of «Peterfeld Agro» LLP are considered. The comparative analysis
of economic efficiency of cultivation of foreign and domestic hybrids of corn is carried out. The data of weather
and soil conditions, applied agrotechnics and economic profitability of each hybrid are given in the article.
Keywords: corn, silage, hybrid, yield, green mass, profitability, North Kazakhstan.
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Beenenne

Kykypy3a sBnsieTcss OHHOH W3 caMbIX BOCTPEOOBAaHHBIX M YHHBEPCAJIbHBIX
CEJIbCKOXO3SIHCTBEHHBIX KYJIBTYp B MuUpe. B mocnenHue ronsl e€ Bo3aeNblBaHUE HAa CUJIIOC B
Cesepo-Kazaxcranckoii 06acTi akTHBHO Pa3BUBAETCS, UTO CBSI3aHO C BBICOKOH MUTATEbHON
LIEHHOCTBIO M 3HAYUTEJbHBIM CIIPOCOM Ha CHJIOC B MOJIOYHOM M MSICHOM >KHBOTHOBOJICTBE.
CornacHo nansbiM, B 2020 roay B Kazaxcrane momany nog Kykypy3y yBeauuuiauce Ha 9,4%,
nocturayB 165,2 Teic. ra. [1]

B Ceepo-Kazaxcranckoii obnactu ¢pyHkunonupyer 106 MOJIOYHO-TOBApHBIX depM, U
10 2025 rona nuaHupyeTcs 3amyck eié 52 COBPEeMEHHBIX MOJIOYHO-TOBAPHBIX KOMILIEKCOB.
OTO cOo37a€T yCTOWYMBBIA CIPOC HAa BBICOKOKAYECTBEHHBIH KYKYpPY3HBIM CHUJIOC, KOTOPBIN
SIBJII€TCS HE3aMEHUMbIM KOMIIOHEHTOM PaliiOHa )KUBOTHBIX Ha KPYIHBIX MOJIOYHBIX U MSACHBIX
bepmax Gnaromapsi BBICOKOMY COAEPKAHUIO YHEPTHU U MUTATEIbHBIX BEIIECTB.

Cesepnpiii  Kazaxcran oOnamaer OnaronmpuATHBIMH — TOYBEHHO-KJIMMATHYECKUMHU
YCIIOBHSIMU JJIS1 BO3/IEIIBIBAHUS KYKypy3bl. OnHaKo 1151 obecredeHus: CTabMIIbHBIX U BBICOKHX
ypO’KkaeB HEOOXOAMMO COOJIONATh arpOTEXHUYECKHE TPeOOBAHUS U TNPABIIBHO BBIOMPATH
rubpuasl. B yCloBUsX pernoHa peKOMEHIyeTCsl MCIOJIb30BaTh TMOPUABI C BEreTalMOHHBIM
nepuonom 80—120 nueit, coorsercTByromue ®AO ot 100 go 250. [2]

OnHako pacIIpeHne MOCEBHBIX TUIOLIAIeH KyKYPY3bl CTATKUBAETCS C PSIOM IPOOIIeM.
OrpaHu4eHHOCTb 3€MeNbHBIX PECYPCOB, KOHKYPEHLUS C IPYTUMH KyJbTypaMu, TAKUMH Kak
MIIEHNULA U STUMEHb, & TAK)Ke BOIIPOCHI COXPaHEHUsI U MOBBILIEHHSI IUIOAOPOAUS NTOYB U BOAHBIX
pecypcoB TpeOylOT TINATeNbHOH mpopaboTku U BHeApeHuss 3(PQEeKTUBHBIX METOIOB
yIpaBlIeHUs 3€MeIbHBIMU U BOJHBIMH PECYPCAMHU.

Takum o00pa3oM, akTyaqbHOCTh HCCIEIOBAHUS OINpPENesieTcss HeoOXOAUMOCTBIO
ONTUMU3ALNK BbIOOpAa THOPHUIOB KYKYPY3bI AJISI CHJIOCA W PEHICHHs MPOOJeM pacIIupeHHs
NOCeBHBIX Iiomaneii B ycnousx Cesepo-KazaxcraHckod 00nacT, 4TO HEMOCPEACTBEHHO
BJIMSIET HAa pa3BUTHE MOJOYHOTO M MSCHOINO >KMBOTHOBOJCTBA B pervoHe. JlaHHoe
UCCJIEJIOBAHUE HAIpPAaBJIEHO HAa H3yY€HHE COPTOBOIO COCTaBa KYKYpPy3bl, €ro BIUSHUS Ha
YPOKAaHHOCTh M TNHTATENbHYI0 LEHHOCTh CHJIOCA, & TAaK)XX€ Ha BbUIBJICHHE NpodiIeM Hu
NpeIIOKeHHH 1Mo 3¢ (HEKTHBHOMY HCIIOJIB30BAHUIO 3€MEJbHBIX PECYPCOB IS PACIIUPEHUs
IIPOU3BOJICTBA KYKYPY3HOTI'O CHUJIOCA B YCJIOBUSIX PErHOHA.

Uccnenosanue mposogmwiock no 3amnpocy TOO «llerepdenbn Arpo» — omHOM u3
Beaymux xossicte  CesepHoro Kazaxcrana, crnenuanu3UpyOINUXCS Ha MOJOYHOM
JKUBOTHOBOJICTBE U BBIPALMBAHUN KOPMOBBIX KYJIBTYD, I7l€ MOJ KyKYpPy3y Ha CHIIOC €XKEeTr0IHO
orsoautcs 2000 ra.

Ilens uccnenoBanus —3aKII04YaeTCs B CPABHUTENBHOM aHAJIM3€ YPOKAaHHOCTH, KauecTBa
CHJIOC2 U HKOHOMHUYECKOH 3()(EeKTHBHOCTH BO3MEIBIBAHHS OTEUYECTBEHHBIX U 3apPYyOEKHBIX
ruOpUIOB KyKypy3bl Ha CHJIOC B arpokinmMarudeckux ycioBusx Cesepo-KazaxcraHckoi
obnacrtu.

Martepuajbl H METOAUKA HCCJIEA0BAHUSA

1. O6BexTh! HcCIenOBaHUs

HccnenoBanusi MpOBOAMINCH HA THOPUAAX KYKypPy3bl Pa3IMYHOTO MPOUCXOXKIICHHS:
OteuectBennble rubpunbl: kazaxcranckue KA3 311 200 u KA3 JIK 200; 3apyOesxHbie
rubpunsl: poccutickuit POCC199 u xuraiickue [lanbcn 6 u [lanbcu 9.

KA3 3IT 200: Cpennecnenbiil. [IpogomKUTeNbHOCTh BETE€TALMOHHOIO MEPUOAA: OKOJIO
100-110 mHeii, rubpua objamaeT XOPOLUIUMH XapPaKTEPUCTHKAMHU B YCIOBHSAX CEBEPHBIX U
LeHTpalbHbIX peruoHoB Kasaxcrana. OH XapakTepusyercss BBICOKOH YCTONYHMBOCTBIO K
XOJIOAY U 3aCyXe, YTO JeNAeT ero MOAXOMSALINM JIJIsl YCIOBUH ¢ HECTAOMIIBHBIMU ITOTOAHBIMU
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ycnosusimu. KA3 31T 200 umeer kpenkue cTeOIM W XOPOILIYID BCXOXKECThb. Y POXKAMHOCTD
3eNeHON Macchl: OKosto 45—-50 T/ra. DTOT THOpPUA XapaKTepU3yeTcs XOPOLIeH afganTaluei K
Pa3IMYHBIM OYBEHHO-KJIIMMATHYECKUM yCIIOBUsIM KaszaxcraHa, 4To COCOOCTBYET BBICOKOH
YPOKaMHOCTH 3€JICHON MaCChl IPU TOCTATOYHOM KOJTHMUeCTBe Biiaru). OTinyHasi yCTOHYHBOCTD
K 3aCyXe U HU3KUM Temrepatypam. CpenHsist yCTOWYHBOCTD K OOJIE3HSIM.

IIponyxTuBHOCT, 3epHa Ha ypoBHe 90-100%. Xopoluee kauecTBO 3€pHa, KOTOpOe
HCIOJIb3YeTCs KaK JI1 KOPMOBBIX, TaK U JUJIS MHUILIEBbIX LieJeH.

KA3 JIK 200: Cpennecnenslii. IIpogomkuTebHOCTh BEreTallMOHHOIO NMEPUOAA: OKOJIO
110-120 gueit. Onucanne: KA3 JIK 200 npencrasmsier codoil rubpun, aganTupOBaHHBIN K
Oonee xapkuMm U cyxuM ycnosusiM Kaszaxcrana. OH NposiBISIET OTIIMYHBIE arpOHOMHYECKHE
MOKa3aTeIN W BBICOKYK) YCTOWYMBOCTH K OOJE3HSIM, a Takke K HeONaronpusaTHbIM
KJIIMMAaTUYECKUM YCIOBUSAM. OTIHYaeTCs XOpOoLIeH YPOosKaifHOCTBIO U KAYECTBOM 3€pHa.

YpoxaitHocTs 3eneHod macchl: S50-60 T/ra. OOnamaeT BBICOKMM TOTEHIHAJIOM
YPO’KaHHOCTH 3€JIEHON MaCChl, YTO OCOOEHHO MPOSBIISIETCS P UCTIONBb30BAHUH ONTHMAJIbHBIX
arpoOTEXHUYECKUX METOIOB, TAKUX KakK MpPaBWIbHOE BHECEHHE yNOOpeHHMH W yIpaBJIeHHE
uppuranueid. YCTOMUMBOCTh K 3aCyxe M cTpeccam. BbICOKas TOJEPAaHTHOCTb K OOJNIe3HSIM U
BpenuTessiM. XOpolLlre [oKa3aTeau kadecTsa 3epHa. [IpuMensieTcs 111 KOPMOBBIX U IHLIEBBIX
LENEH.

POCC 199 (Poccust): Cpennecniensiii. [IpogoKUTeTbHOCT BETETAIIMOHHOTO TIEPHO/A;
110-120 pmueti. T'ubpung POCC 199 Obln co3maH IUIsl YCIOBHI YMEPEHHOTO KiUMara U
OTJIMYAETCsl XOpOLIeH afanTtanueid K poccuiickuM perroHaMm. OH OBICTPO amanTupyercs K
PA3JIMYHBIM KJIMMATHYECKUM YCIIOBHSIM, YCTOWYHB K 3aCyXe U OONE3HsIM, a TAK)KE OTIHYAETCS
BBICOKOH YPOXKaHOCTBIO U KAYECTBOM 3€pHA. Y POKaHHOCTB 3eseHoi Macchl: S0-55 T/ra.

I'nbpun POCC 199 xopomo amantupoBaH K pa3iMYHBIM YCJIOBHUSM, BKIFOYAs
pOCCUICKHE PETHOHbl C YMEPEHHbIM KJIMMAaTOM, U MpPU 3TOM JE€MOHCTPUPYET BBICOKHE
Pe3yJbTAThl M0 YPOXKAHHOCTH 3€JI€HOH MaccChl, OCOOCHHO MPH ONArONMpPUSATHBIX MOTOAHBIX
ycrnoBusX. Xopolias YCTOMUMBOCTb K 3acyxe M xonoay. OTindHOe KauecTBO 3€pHa,
NOAXOsIIee Kak AN MepepadOTKH, Tak U Uil KOPMOBBIX HYA. CpemHsiss yCTOHYHUBOCTD K
Ooe3HsAM, TAKMM Kak (y3apHuo3 U reIbMUHTOCTIOPHO3.

IMManscu 6 (Kurait): Cpennecnenslit IIponomKuTeIbHOCTh BETETALIMOHHOTO NEPHOA:
100-110 nHe#t. 3acyxOyCTOHYMBBIH, 001aa€T BBICOKOH CTPECCOYCTONUNBOCTBIO U XOPOLIMHU
arpoOHOMHYECKUMU XapakTepucTukamu. IllaHbcu 6 XOpOLIO MEPEHOCUT 3acyXy, MO3TOMY
SBJISIETCS OTJIMYHBIM BBIOOPOM JUISL 3aCYLTUBBIX PETHOHOB. Y POXKAHHOCTH 3€JI€HOH MAacChI:
60—70 1/ra. DTOT rudpUA, MOOXOMSALINN sl OOJiee TEIUIBIX U CYXHX PETHOHOB, OTIMYACTCS
OTJIIMYHOH YCTOWYMBOCTBIO K 3aCyXe€ M JKape, UTO IO3BOJIIET €My OOeCledYrBaTh BBICOKHI
ypO>Kali 3eJIEHON MacChl IPU MUHUMAJIbHOM YPOBHE OCaAKOB. BbICOKasi yCTOMYHUBOCTS K 3aCyXe
1 KapKUM YCJIOBHAM. BBICOKOE conep:kaHue Kpaxmaia B 3€pHe, YTO JEeNAET €ro NOAXOAIIINM
IUIT KOPMOBBIX wmenieil. CpemHsisi yCTOHYMBOCTH K Oojye3HsiM. Xopolnasi yCTOHYHBOCTb K
MOJIETAHUIO.

ITanbcu 9 (Kurait): TlozgHecnensiii. IIponomKkuTenbHOCTh BET€TAIMOHHOTO MEPUOA;
120-130 nHe#, ruOpua OTIMYAETCSI BHICOKOH YPOXKAMHOCTBIO U KAUECTBOM 3€pHA, MOAXOIHT
1T 3aCYLIUTMBBIX PETHOHOB, Iie BEreTalllOHHBIN NepUO ] JUIMHHBIN U TeMIepaTypa BbICOKas.
OH yCTOMYUB K JKape 1 3aCyXe, YTO MO3BOJISIET €My YCIIEIIHO PACTH AaXKe B HEOJAronpusiTHbIX
KITUMATHYECKHX YCIOBHSIX. Y pOsKaHOCTH 3ej1eHoi Macchl: 70—80 1/ra. [To3gHecnenbiil rubpun
C BBICOKOHN YpPOXKaMHOCTBIO, KOTOPBIN XOPOUIO MEPEHOCUT BBICOKHE TEMIIEPATYphbl U 3aCyXY,
YTO MO3BOJIAET €My pa3BUBATbCS HAa MPOTSDKEHUH AJIUTENBHOIO BEreTallMOHHOTO MepHofa,
yBeNM4MBask OOIIHA yposkail 3eneHol Macchl. OTIMYHOE Ka4eCTBO 3€pHA, HCIIONB3yEMOro Kak
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111 KOPMOB, TaK U JUJIsl MPOU3BOACTBA MPOIYKTOB MUTaHUA. XOpolIasi CTOWKOCTb K OOJIE3HsIM,
BKJIFOYast (hy3apro3 U MepoHOCIIOpo3. Bricokast MPOAYKTUBHOCTD MO CONEPIKAHHIO OEJNKOB U
Kpaxmasa.

2. MecTo u ycnoBusl NIPOBEAESHUS UCCIENOBAHUM.

Ilonesble uccienoBaHus MPOBOJWIMCH HAa NPOU3BOACTBEHHBIX YyuacTkax TOO
«Ilerepdpennpn Arpo» B CeBepo-Kazaxcranckoii obnactu, Keburkapckuii pation. [TouseHHO-
KJIMMaTHYECKHE YCIOBUS PErMOHA XapaKTePU3YIOTCS YMEPEHHO-KOHTUHEHTAJIbHBIM KJIMMaTOM
C KOPOTKHM BereTanroHHbIM mnepuonoMm (100-120 nueli), cCpenHErOAOBBIM KOJHYECTBOM
ocagkoB 300-400 MM u cpenHeMmecsdHON TemmepaTtypoill B mepuon Beretanuu 18-22°C.
UccnenyemMble ydacTKH TPEACTaBIEHbl YepHO3EMaMH OOBIKHOBEHHBIMU C CONEpIKaHUEM
rymyca 4-5%.

3. 3axyajKa OmbITOB.

IToneBble OMBITHI MPOBOAMIUCH B COOTBETCTBUM C METOJUYECKHMMM YKa3aHUSIMH I10
MOJIEBBIM HCCJIEIOBAHUAM CEJIbCKOXO3SHCTBEHHBIX KYJbTYp. OMNBIT 3aJ0XKE€H MO METONy
CIy4YaiHBbIX TOBTOPEHUN B 4-KpaTHON NOBTOPHOCTHU. I Limommaae oqHOro AensiHku cocrasisieT S0
M2, yaé€THas miomans — 40 M2,

4. ArpoTexHHKa BO3/€JIbIBAHUS.

ArpoTexHHUYeCKHEe MEpOIPHUSATHS Ha BCEX MENsHKaX IPOBOAMIMCh B OJUHAKOBBIX
YCIOBHSIX, COOJIIOast ONTHMAaJIbHBIE CPOKH M HOPMBI BBICEBA TSI KYKYpy3bl: IIpeninecTBeHHUK:
sApoBasi MIIEHHNa, oOpaboTKa MOYBBI TPAIULMOHHAs (Bcmamka Ha riyOuHy 20-22 cMm ¢
MOCJIEAYIOIIeH TPEANOCeBHON KynbTuBanuei). IloceB OCyecTBISIICS B ONTHMANIbHBIE CPOKU
NPU TPOTPEBAHUU TOYBHI HA TIyOnHy 5—7 cM no temmnepatypel +8—10°C. I'nmyOuna 3anenku
cemsiH — 5—6 cM. Hopma BeiceBa coctaBmia 65—70 ThiCc. ceMsiH/Ta. YXOA 3a MOCEBAMU: BKJIFOYAI
BHeceHue repounnaa Kaccuyc B.p.i 250 r/kr Pumcynbedypon B noze 50 n/ra, MpOTHB 3J1aKOBBIX
U HEKOTOPBIX JIBYyJOJIbHBIX COPHSKOB, MHCEKTULIUA PuxTep K.3. n-uuranorpud, 106 r/n B nose
0.15 n/ra. TIpoTHB KyKypy3bl XJIONKOBOH COBKH, KYKYPY3HOTO MOTBUIbKA, (PYHTUILIUIOB IS
3amuThl 0T OOJIe3Hel, a Takke 0O0paboTKy MEXAYpPSIIHYI0 0O0paOOTKY MOCEBOB M BHECEHUE
MHUKPOYAOOpEHUil 10 HEOOXOAUMOCTH.

5. Mertoas! HaOMIOAEHWH U yuéTa

B mporecce nccnenoBannii BEITOMHSUIUCH CIENYIOIINE HAOMOACHNS 1 yUETHBIE PaOOTHI:
deHomornveckue HaOMOASHHS: ONpEeAeTIeHne CPOKOB HACTyIUIeHHs (a3 pocTa W pa3BHTHS
(Bcxonpl, GopMHpOBaHHUE JTMCTHEB, BEIMETHIBAHHE, LIBETEHHE, CO3peBaHne). buomerpuyeckne
U3MEPEHUs. TPOBOAMINCH B (ha3y MOJIOYHO-BOCKOBOW cmenocTu. H3Mepsuinch BBICOTA
pacTeHHl, MIOLAAb JUCTOBOW MOBEPXHOCTHU, Macca 3€JEHOH MacChl C OAHOTO PACTEHHUS.
YpoxkaliHOCTB: ONpeaesaach MyTEM yUETa 3€JIEHON MACcChl C YUETHBIX AEISHOK C EPEeCUETOM
Ha | ra. KauecTBo cusoca: aHajIu3 MUTATENbHOM IEHHOCTH IPOBOAMIICS METOIOM XHUMHUYECKOTO
aHanu3a C ONpeeNIeHUEM COJEp)KaHUs CyXOro BeIeCTBa, ChIPOrO IMPOTEHHA, KJIEeTYHaTKH,
OoOMeHHOI  sHepruu.  JkoHOMHYecKass  3((EKTUBHOCTb.  PACCUUTHIBAJIACH  MYTEM
COIIOCTABJICHHUS 3aTPAT HA BhIPAIIMBAHNE TMOPHUIOB U MOJYYEHHOTO SKOHOMUYECKOT0 ddexTa
Ha OCHOBE YPOXKallHOCTH U Ka4yeCcTBa CUJIOCA.

lloueenno-kiumamuyeckue yCiosus:

IToussr Ke3pumkapckoro paiiona Ceepo-Kaszaxcranckoii obnmactu, rae pacmoioXKeHO
TOO  «lerepdenbny  Arpo»,  THpencTaBieHbl  MPEHMYIIECTBEHHO  HYepPHO3EMaMHU
oObpIkHOBeHHBIMH. ConeprkaHie ryMyca B IaXOTHOM CJIO€ STUX MOYB BAPbUPYETCS B Ipenenax
4-5%, 4TO CBUJETENBCTBYET O BLICOKOM €CTECTBEHHOM ILIOAOpOanH [3].

Cesepnpiii  Kazaxcram oOnamaer OnaronmpuATHBIMH — NOYBEHHO-KIMMATHUECKUMHU
YCIIOBHSIMU JJIS1 BO3/IETIBIBAHUS KYKYpy3bl. OHaKo 1i1s1 obecnedeHus: CTabMIIbHBIX U BBICOKHX
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ypO’kaeB HEOOXOAMMO COOJIONATh arpoTeXHUYeCKHe TpeOOBaHHMS U IMPAaBHJIBHO BBIOMPATH
rubpuasl. B yCcnoBusIX permoHa peKOMEHIYeTCsl MCIOJIb30BaTh TMOPUABI C BEreTAllMOHHBIM
nepuonom 80—120 nueit, coorBercTByroe PAQO ot 100 10 250 [2].

Cesepnplii Kazaxctan xapakTepusyercss YMEPEHHO-KOHTHHEHTAJIBbHBIM KIUMAaTOM C
KOPOTKHM BereraliioHHbIM niepuogom (100—120 mgrel), cpenqHeronoBoi TeMIiepaTypoil OKOJIo
3,2°C u xomugecTBoM ocankoB 300—400 mwm [3].

Kykypy3a oTHOCHTCA K TeMIOMOOUBBIM UM 3aCYXOYCTOHYHMBBIM  KYJIBTypaMm.
MuHHnMabpHast TEMITEpaTypa AJisl IpopacTaHus ceMsiH coctanisieT +8°C, 0fHaKO ONTUMAaIbHAS
TeMIlepaTypa AJis pocTa U pa3BuTHs pacteHus — 22-25°C [4].

Pe3yabTaThl nccaeaoBaHui
Aepomemeoponocuueckie u NOY6eHHbvIe YCI06US

CBeTOBOI peKUM UIpaeT KIIFOYEBYIO POJIb B Pa3BUTHH KYKYPY3bl — pacTeHue TpeOyeT He
MeHee |2 4YacoB COJHEYHOrO CBE€Ta B CYTKH, TaK KaK B YCIOBHAX HEIOCTATOYHOMN
OCBEIIEHHOCTH MPOLIECCHI POCTA 3aMEIISIFOTCS, YTO CHUYKAET MPOAYKTHBHOCTD.

AHanu3 CpegHHX OCAIKOB 32 TPH I'ofa MOKA3bIBAET, YTO 34 STOT NMEPHOI B HEKOTOPBIX
Mecsinax (HarpuMep, B MIOJIE, aBIYCTE U CEHTSOpE) ObLIO HEMOCTATOYHO OCANIKOB, YTO MOXKET
NOBIUATh HAa pa3BUTHE KyKypy3bl. OCOOEHHO BaXXHO, YTO B HIOJE OCAAKH ObUIH
MUHUMAJIbHBIMH, YTO KPUTHYHO JUII pocTa ¥ (POPMUPOBAHUS YpOxKash KYKypy3bl. B mpyrux
Mecsiax (Hampumep, B CEHTAOpe) ocaaky ObUTH BBIIIE CPEIHETO YPOBHS, YTO OJarompUsiTHO
CKakeTcsl Ha 3aBeprueHnn Beretaruu (Tabmuma 1).

Tabmuua 1. Arpomereoponorndeckue ycnosusi (2022-2024 rr)

Ne | Mecsmiroga | Ocaaku Ocaaku Ocaaku Cpennee OTKIOHCHHE OT
2022 2023 2024 MHOTOJIETHEE | CPEAHEMHOTOJICTHUX

1 SuBaps 24 MM 16 mm 38 MM 44,1 Mmm -20,1 MM

2 Oerpanb 7 MM 24 MM 13 MM 30,2 MM -16,2 MM

3 Mapt 12 MM 19 MM 23,1 MM 28.8 MM -6,5 MM

4 Anpenb 13 MM 0 MM 29,5 MM 48,6 MM -35,1 MM

5 Maii 24 Mmm 20 MM 42,5 MM 34,6 MM -10,5 MM

6 Honup 38 MM 86 MM 59,7 Mm 74.4 mm -14.7 mm

7 Hromb 54 Mm 25 MM 0 MM 46,1 mm +7.9 MM

3 ABrycr 21 MM 42 MM 60,1 MM 62,3 MM -1,8 MM

9 CenTs0pn 40 MM 48 MM 46,5 MM 26,5 MM +20 MM

10 OxTsa6ps 10 MM 43 MM 33.4 MM 25,1 MM +8.3 MM

11 Hos6pe 47 mm 34 MM 31,8 MM 16,7 Mmm +15,1 MM

12 Hexabps 13 MM 59 MM 14 mm 19,2 MM -5,8 MM

B nenom, HeCMOTPsT Ha OTKJIOHEHUS OT CPEITHErO MHOTOJIETHErO 3HadeHus1, B 2024 rony
YCIIOBHS JUJIs POCTA KYKYPY3bI B OTIPEIeTICHHbIE IIEPHOABI OBLIA JOCTATOYHO OJIArONpPUATHBIMH,
YTO MPHUBEJIO K XOPOLIEMY YPOXKAKO.

Ybopka KyKypy3bl B XO3sIIICTBE HAUMHAETCSI BO BTOPOH JeKae aBrycTa v, B 3aBHCUMOCTH
OT TOTOJHBIX YCIIOBHUH, 3aBepluaercst B CeHTs0pe mimu okTsiOpe. CloXHMBIIMECS MOTOIHBIC
yCIOBHSL C M30BITOUYHBIM KOJIMYECTBOM OCankoB B 2024 romy CyIIECTBEHHO 3aTPYIHUIN
npoBeAeHne yOOpOUHBIX padoT, YTO MPHUBENO K WX MPOJICHHIO IO MEePBOM ASKAJbl OKTSIOPS.
JlutenpbHOe 3anepikaHue YOOpKH, a TakkKe BO3MEHCTBHE HEOIArONmpPUSATHBIX MOTOIHBIX
(akTOpPOB, CHU3WJIHM KadyeCTBO NPONYKLHMH, YTO MOXKET IMOBJIMATH HA TMOTEPH YpoXKas U
yBEJIMUYEHHUE 3aTPaT Ha ero cOop.
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IMonesoe arpoxummyeckoe obcnenoBanue B TOO «IIETEPOEJIB/I-ATPO»
IlerponaBnoBckoro cenbckoro okpyra Keppupkapckoro paiioHa Cesepo-KazaxcraHckoit
obnactu nmpoBoauiock B Mae 2022 rona Ha momanu 3848,0 ra, orodpano 70 00beqMHEHHBIX
noyBeHHbIX po0d. Tum no4s xo3s1iicTBa — YepHO3eMbl OOBIKHOBEHHBIE (U2).

PesynbpTaThl XUMHUKO-aHATUTHYECKIX UCCISTOBAHUH MMOYBEHHBIX MIPOO MOKA3BIBAIOT, YTO
HU3KOE CONeprKaHue rymyca Haxonurtces Ha muomanu 52,0 ra unu 1,4% u cpennee Ha 3796,0
ra unu 98,6% ot obciaenosanHoii momanu (Tabmuima 2).

Tabmmua 2. 'pynnupoBka MoYB N0 COAEPIKAHUIO TyMyCa

Ne rpynmet Coaepxanue I'vmye, % | IMnomags, ra % oT 00ceI0BAHHOH MIOIATH

1 OuyeHb HU3KOC <20 - -
2 Huskoe 2,1-4,0 52,0 1,4
3 Cpennee 4,1-6,0 3796,0 98,6
4 TToBrimeHHOE 6,1-8,0 - -
5 Bricokoe 8,1-10,0 - -
6 OdeHb BBICOKOS > 10,0 - -

Hroro 3848.0 100,0

PesynbTatsl XUMHUKO-aHAJIUTHUECKUX HUCCIIEAOBaHUM MOYBECHHBIX pod

CBUAETENLCTBYIOT O TOM, YTO CpemHsisi O0ECMEeYeHHOCTh JIETKOTHAPOIU3YEMOTO a30Ta
HaxoauTcs Ha momanu 2501,0 ra wnm 65,0% u noseinenHas Ha 1347.0 ra wim 35,0% or
oOcnenoBaHHOH ruomany namxn (Tadnmnma 3).

Tabnuua 3. I'pynmupoBka MoyB 1O COAEPIKAHUIO JIETKOTHAPOIN3YEMOr0 a30Ta

No Coneprxanuie Jlerkoruapoausyemsiit ITnomanp, ra | % ot obOcaeaoBanHOM
TPYIIIH as30T, MI/KT IJIOLIA U
1 OQucHb HU3KOE <30 - -
2 Huzkoe 31-40 - -
3 Cpeanee 41-50 2501,0 65.0
4 TToBwimeHHOE 51-70 1347.0 35,0
5 Bricokoe 71-100 - -
6 OQucHb BBICOKOE > 100 - -
Hroro 3848.0 100,0
PesynbpTatsl XUMHKO-aHATUTHYECKUX HCClIeqOBaHUI MOYBEHHBIX pod

CBUETEJILCTBYIOT O TOM, YTO HU3Kasi 00ECIeYeHHOCTh MOABMKHOTO (hochopa HAXOAUTCS HA
rtornany 818,0 ra miu 21,3% u cpennsist 3030,0 ra wim 78,7% ot miomanu odcaenoBaHHOMI
nawHy. (Tabmuua 4).

Tabnuna 4. I'pynnupoBka MOYB MO CONEPIKAHUIO MOIBIKHOTO ochopa

Ne rpymmer | Copepxanune | @ocdop, mr/kr | Inomaae, ra | % ot o0cieoBaHHOM ITOIAN

1 OueHb HU3KOC <10 - -
2 Huskoe 11-15 818.0 21,3
3 Cpeanee 16-30 3030,0 78,7
4 IloBerucHHOE 31-45 - -
5 Bricokoe 46-60 - -
6 (OueHb BBICOKOS > 60 - -

Hroro 3848.0 100,0
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PesynbpraThl arpoxumMudeckoro OOCIEAOBAaHUS TMOYB MOKA3BIBAIOT, YTO TOBBIIICHHOE
coneprKaHue TMOABUKHOTO Kanusg HaxomuTcs Ha romanu 60,0 ra umm 1,6%, BBICOKOE Ha
2267,0 ra unu 58,9% u ouenb BoicOkoe Ha 1521,0 ra umau 39,5% oOcnenoBaHHON IIOIAIN
nawHy (Tabnnma 5).

Tabmuma 5. ['pynnmupoBka MoyB Mo COASPKAHUIO MOJBHIKHOTO KaJUs

Ne rpynmet Conepxanne Kamuii, mr/xr | Ilnomans, ra % oT 0bcaen0BaHHON
MJIOINAAH

1 OueHb HU3KOC <100 - -

2 Huskoe 101-200 - -

3 Cpennee 201-300 - -

4 IloBerucHHOE 301-400 60,0 1,6

5 Bricokoe 401-600 2267,0 58,9

6 OdJeHb BBICOKOS > 600 1521,0 39,5

Uroro 3848.0 100,0

PesynbpTaThl XUMHKO-aHAJTUTHUYECKUX HCCIEAOBAHHMI IMOYBEHHBIX MPOO HA CTENEHb
KHCJIOTHOCTH MMOKa3aJjIH, 4To 0Ocea0BaHHas NalrHs Ha miomanau 3683,0 ra umu 95,7% umeer
CTaDOKUCITYI0 PEaKIMI0 TOYBEHHOTO pacTBOpa, HeWTpanbHyro Ha 52,0 ra wmu 1,4% wm
cmabomenounyro Ha 113,0 ra wmm 2,9% (Tabmuma 6).

Tabmua 6. ['pynmupoBKa Mo4B MO CTENMEHU KUCJIOTHOCTH

Ne rpyromer | CteneHH KUCIOTHOCTH pH [Tnomane, ra | % ot 0bcae 0BaHHON MIOIATH

1 OueHb KucIas <20 - -
2 CubHO KHCTas 2,1-3,5 - -
3 Cpeanekucias 3,6-5.5 - -
4 Crabokucnas 5,6-6.9 3683.0 95,7
5 HeiitpaasHas 7,0 52.0 1.4
6 Cnabo menouHas 7,1-8.0 113,0 2.9
7 IMenounas 8,1-9.5 - -
8 CunpHOIIE TOYHAS 9,6-10,5 - -
9 QueHb meaouHas > 10,6 - -

Hroro 3848.0 100,0

IIpooyxmusnocms KyKypy3si

B cpemnem 3a Tpu roma wuccinenoBaHMH HAOONBLIYIO  MPOAOJIKUTEIBHOCTH

BETETAIIIOHHOTO IIEPHO/IA CPEIU BCEX MPEACTABICHHBIX THOPUIOB UMENTH TMOPUIbI KUTAHCKON
cenekiuu lanbcu 6 (110 gueit) u [anecu 9 (115 mrel). DTo Takke ykasblBaeT Ha Oonee
NO37JHEeE CO3PEBAaHUE, YTO MOXET ObIThb OOYCIOBJIEHO HX ajanTalueldl K ONpemeI&HHBIM
KJIMMATUYECKUM YCJIOBHSM, HO TaKOW CPOK BereTauuu TpeOyeT TIIATEeIbHOrO KOHTPOJS 32
MOTOAHBIMHU YCIIOBUSIMH, OCOOCHHO B PErHMOHaX € KOPOTKUM JIETOM HJIM HECTaOMJIbHBIMU
JOOXKISIMU.

I'nbpuner POCC 199, KA3 3I1 200, KA3 JIK 200 umenu mpakTUYeCKH OJUHAKOBYIO
MPOOJIKUTENBHOCTh BereTaluoHHoro nepuona (105 -107xuei). 310 oNTUMaNbHBIA EpUON
s OONBINMHCTBA KJIMMaTHdeckux ycnoswii KasaxcraHa, Tak Kak THOpPHIBI yCIEBAIOT

Pa3BUTHCS 1O HACTYIUICHHSI XOJIOOB U 00eCIeunBaroT CTabmibHO BhICOKHE yposkau (Tabnuima
7).
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Tabnuua 7. IIponomKUTENbHOCTD BEr€TALIOHHOTO IEPHOAA
TIuGpun ITpoAoKUTCIEHOCTD BETCTALIMOHHOTO Ilonesas BricoTa
nepuoaa (IHekH) BCXO0KeCTh (%0) pacTeHuii (M)
KA3 3I1200 105 85 2.5
KA3 JIK 200 105 84 2.7
POCC 199 107 88 3.0
Ilanscu 6 110 80 2.0
Ilauscu 9 115 82 2.0

I'nbpuner ¢ Oonee nuurenbHBIM BereTaunOHHbIM nepuonoM (Ilanecu 6, Ilanbcu 9)
UMEIOT MPEUMYIIECTBA B YCIOBHUIX MPOAODKUTEIBHOIO BETETAIIMOHHOTO CE€30HA, OHAKO MX
NPOOJKUTENBHOCTh CO3PEBAHMS IOBBIIIAET PHUCK BO3JAEHCTBUS TOTOAHBIX (PAKTOPOB.
Tubpunabl ¢ Oonee KOPOTKUM BereTaluoHHbIM nepuogom, kak KA3 3I1 200, KA3 JIK 200
uPOCC 199 sBustorcss Oosee NMPEONOYTHTEIBHBIMA B PETHMOHAX C KOPOTKUM JIETOM WJIH
HECTaOUJIbHBIM KJIUMATOM, TJIe TpeOyeTcst OBICTPOE CO3pEBaHUE.

B xone uccnenosannii ycraHosneHo, uto rudpunbst KA3 31T 200 u KA3 JIK 200 umeroT
XOpOIIHe TIOKa3aTeu nmojieBol BexoxkecTd (85% u 83% COOTBETCTBEHHO), UTO JENAeT UX
Oonee HaZEKHBIMU JUISI TTOCEBA B PA3HBIX YCIOBHSIX, JaXKe MPU HAJMYUM HE3HAYUTENbHBIX
OTKJIOHEHHH B TMOTOIHBIX YCJOBUSX. JTH IOKA3aTeNd TOBOPIT O XOPOIIEH amanTaluu K
MECTHBIM YCJIOBHUSIM M CTOCOOHOCTH K YCIEITHOMY YKOPEHEHHUIO.

bonee HM3KMe MoKasaTenu MOJIEBOM BCXOXKECTH BbIIBJICHBI y ruOpunos llanecu 6 u
IMManbcu 9-80% u 82% COOTBETCTBEHHO, YTO YKa3blBA€T Ha HECKOJbKO MEHBIIYIO
YCTOMUYUBOCTD K OMPEIEIEHHBIM YCIOBUSM NOYBBI UJIH IIOTOAHBIM YCJIOBHSIM B MOMEHT I1OCEBA.
Tem He MeHee, 5T THOPUABI UMEIOT BBICOKHE TIOKA3aTENH O IMPOIOJIKUTENbHOCTH BETeTallNN
¥ MOT'YT KOMIIEHCHPOBATh 3TO B APYrux acrnekrax. [ mOpun poccuiickoit cenekunu POCC 199
UMEET CaMyl0 BBICOKYIO TOJIEBYIO BcxoxkecTb (88%) m oOecmeunBaeT Oosiee BBICOKYIO
BEPOSITHOCTD YCIIEITHOTO MOSIBJIEHHUS BCXOZOB, UTO JIeNIaeT UX Ooyiee yCTOMUNBBIMU TIPH CEBE B
CJIOJKHBIX KJIMMATHYECKUX WIIN TIOYBEHHBIX YCIOBHUSIX

Tubpunst KA3 311200 u KA3 JIK 200 ©Mer0T HECKOJIBKO HIXKE MTOKA3aTeIH, BCXOKECTH
(85% wu 84%), uTO MOXET CHHM3UTb HMX KOHKYPEHTOCIOCOOHOCTh B HEOJIArOmpHUsITHBIX
YCIIOBHSIX.

Haubonbmyro Beicoty pactenuti (3.0 m) nemoncTpupyer POCC 199, uroxapakrepusyer
€r0 BBICOKYIO OMOJIOTHYECKYI0 aKTHMBHOCTb M OOJIBLIMIBBIXON 3€JEHOH MacChl. JTO TaKKe
MOXeET OBbITh CBSI3aHO C YBEJIUYEHHBIM (DOTOCHHTETHUECKUM IOTEHLUAIOM, YTO BAXKHO IUIS
nostyueHust BbiIcokoro ypoxkasi. KA3 JIK 200 takxke nMmeeT OONBIIYIO BBICOTY (2.7 M), 4TO TaKXKe
YKa3bIBA€T Ha €0 CIIOCOOHOCTB K JIYHIIEMY POCTY U Pa3BUTHIO B YCIOBHUSX MPOJOJDKUTEIBHOTO
NeproJIa BEreTaluu.

3HaunTeNnpHO ycTymnaer Oojee BbicokuM rudpunam [lanscu 6 u lllanscu 9 oba rudpuna
¢dopmupoBanu BbICOTY pacTeHui 2.0. DTH 3HA4YEHHs HIDKE, YeM Y IPYTHX HCCIEAyeMBbIX
ruOpUIOB, HO OHU MOTYT OBITH OOJiee YCTOMYMBBIMU B YCJIOBHSIX, TI€ BBICOKHH POCT MOXKET
OBITH YSI3BUM IS BETPA U IPYTUX (PAKTOPOB, BIUSIOMINX HA YPOXKAHHOCTD.

ITo pesynbprataM HCCIENOBAaHUN YCTAHOBJIEHO, YTO HAMBBICIIAS YPOXKAWHOCTD 3€JIEHOM
Macchl (23,2 1/ra) 6buta nonydena y rudpuna POCC 199, uto nenaer ero auaepom mno odmei
NPOAYKTHUBHOCTH. DTO MOATBEPIKOAETCS €ro 0ojiee BBHICOKMM BETeTALIMOHHBIM NEPHOIOM U
CHOCOOHOCTBIO HAKAIIJIMBATH OOJNBIIE MUTATEIBHBIX BEIIECTB.
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OteuectBennble ruOpuapl KA3 JIK 200 n KA3 311200 nMeroT yMEpeHHYO YPOXKAHHOCTb
3eneHHON Macchl (19, 7 u 19, 0 T/ra), 4TO SIBNISETCS BIOJHE XOPOIIMM PE3YJIbTATOM IS
MeCTHBIX ycioBuii Kazaxcrana, o0cOO€HHO yuUThIBast O0siee KOPOTKHHA BEreTallMOHHBIA TEPHO.

I'ubpunsl kurtatickoii cenexiuu [llanscu 6 u [llanben 9 chopmMupoBaIN CaMyr0 HIU3KYIO
YPOKaHHOCTB 1O CPAaBHEHUIO ¢ Apyrumu rudpunamu (15,6 -15,8 1/ra), paznuna ¢ rubpunom
POCC 199 cocrasuna 6ompie 7 T\ra (Tabnuma 8).

Tabmuma 8. YpokallHOCTh U MPOAYKTUBHOCTD 3€JICHONW MAacChl, CPEIHEE 3a TPHU rofa

VYp-T8 N Brrxog . |ObmeHnnas
T'uGpun 3CJICHOMH Cyxoe HepeBapHBaeoMHH KOPMOBBIX Cripoid o, | PHEPIHSL,
MacCCHI, T/Ta BOIIBO mpoTenH, % CTMHMII, KT/T mpoTent, % M ]Ix/kr
KA3 3I1200 19,7 28.4 9.7 160 10,6 11,2
KA3 JIK 200 19 28,2 9.3 170 10.4 11
POCC 199 23,2 30,7 12,1 190 12,1 12
Ilanbcu 6 15,6 27.8 9.1 143 10 10
lanbcu 9 15,8 29 9 145 10 10,2

POCC 199 umeer camblii BICOKUH niepeBapruBaeMblii ipotenH (12.1%), 4To nenaer ero
Haubojiee LEHHBIM JUISl JKUBOTHOBOJACTBA, TaK KAaK 3TO CBUACTEIBCTBYET O €ro BBICOKOH
MUTATEIBHON LIEHHOCTH U CIIOCOOHOCTH MOAEPKUBaTh pocT KUBOTHBIX. KA3 JIK 200 u KA3
311 200 umeroT cpenHUe 3HAYECHUs TiepeBapuBaeMoro nporenHa (9,3-9,7%). JT1o oTpakaer
HOPMaJIbHOE Ka4yeCTBO KOPMOB [JIsl CTAHAAPTHOTO KOPMJICHHSI, MTOAXOASIIEE JIT PETHUOHOB C
MeHee MHTeHCHUBHBIM >KHBOTHOBOACTBOM. Illanbcu 6 u IllaHbcu 9 mMer0oT HeMHOro Ooee
HU3KHE MTOKa3aTeNu nepesapusaeMoro nporenta (9,1-9,0%), 4To MOXKeT yKa3bIBaTh Ha TO, UTO
ST TUOPHIBI CONEPIKAT HECKOJBKO MEHbINe Oenka, 4eM TuOpumabl ¢ 0ojiee BBICOKUMHU
Pe3yIbTaTaMH, XOTS BCE €LIE SIBJISIIOTCS IOBOJIbHO MUTATEJIbHBIMU.

IKOHOMUYECKAS OYEeHKA peHmAadeIbHOCIU U KAYeCme0 CUN0Cd

KadecTBo cuiioca HanpsIMyro BIIUSIET HA €r0 [IEHHOCTh KaK KOPMOBOMW 0a3bl Ui CKOTA, a,
CJIEIOBATENIbHO, M Ha SKOHOMUYECKYI0 3(pdexkTuBHOCT Mpon3BoacTBa. [[iist OLIeHKH KayecTBa
OBUTH MTPOAHATM3UPOBAHBI KIIFOUYEBbIE TIOKA3ATENN: COEPKAaHIE CYXOro BEIECTBa, MPOTEHHA,
KJIETYATKH, YIJIEBOAOB M OOMEHHOH SHEPTHH B CHJIOCE, TOJYYEHHOM U3 Pa3HBbIX COPTOB
KYKYPY3BL

B pamkax skOHOMHYECKOH OLlEHKH peHTabeTbHOCTH BBIPAIIUBAHUS KYKYPY3bl HA CHIIOC
B CeBepo-KazaxcraHckol 005acTH BaKHO YYUTHIBATH KAaK 3aTPAThl HA MPOW3BOACTBO, TaK U
IOXOABI OT Tpofaxku cuinoca. CTOMMOCTh OMHOM TOHHBI cuiioca coctasisieT 40000 Tenre. st
pacueta peHTabeIbHOCTH HCIOIB3YIOTCS JaHHBIE O 3aTpaTax Ha MPOM3BOACTBO KYKYPY3bl HA
CHJIOC, YPOYKaHHOCTH U KauecTBa CHJIOCA, & TaKXKe MHPOPMALUU O JOXOJax OT €ro MpOJaku
[5]:

Tabmma 9. PeraradenpHocTh Kykypy3sl Ha cuiioc

N 3aTparsl Ha Hoxonm ot
VpoxaiHOCTB PenTabenpHOCTS,
['uGpun . MIPON3BOCTEO, peannzanymy, o
3€JICHOM MacChI T/Ta %o
TCHre/ra TEHre/ra

KA3 311200 19.7 234 000 788 000 328%

KA3 JIK 200 19 234 000 760 000 325%
POCC 199 23,2 240 000 928 000 387%
[Haubcu 6 15,6 222 000 624 000 281%
[Ha#bcu 9 15,8 222 000 632 000 285%
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PesynbraTsel nccnenosanus B yenosusix TOO «lerepdenba Arpo» nokaszanu, uro POCC
199 sBnsieTcst HanboJee MPOAYKTUBHBIM H 3KOHOMUYECKH BBITOAHBIM THOPUAOM KyKYPY3bl AJIsI
cuioca. Y pokaifHOCTD 3€JIEHOM Macchl cocTaBmia 23,2 1/ra, a peHTa0eIbHOCTh BO3IENIbIBAHUS
nocturia 387%. OteuectsenHbie rubpuasl KA3 311200 u KA3 JIK 200 obecnieunnu cpeqaue
pe3yabTaThl ¢ ypoxkaitHocThio 19,7 u 19,0 T/ra u peHTabenbHOCThIO 325-328%, 4TO MO3BOJISIET
UCTIOJIb30BaTh UX KaK CTAOMIIBHO MPONYKTHBHBIN THOPUIBI B YCIOBHSX X03s1HcTBA (Tabnuua 9).

Haumenee s>¢ddexTuBHBIME OKazamuch ruOpuabl kurtaiickod cenekumu IllaHbcu 6 u
[Mlaabcu 9, yposkaWHOCTH 3€JC€HOW MAaCChl KOTOPBIX coctaBuja 15,6 T/ra m 158 T/ra
COOTBETCTBEHHO, a peHTa0eIbHOCTh He npeBbichia 281-285%.

Takum obOpa3oMm, skoHOMHYecKass 3(Q(HEKTHUBHOCTb M KAaueCTBO CHJIOCA HAIPSIMYIO
3aBHCAT OT BBIOOpA rHOpHAA arpOTEXHUYECKUX MEPONPUATHI U arpOKIMMATHIECKUX YCIOBUN
permoHa.
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Abstract

This article is devoted to the construction of unique and technically complex buildings and structures, which
is associated with increased requirements in the words of for safety and technical and economic risks that require
scientific and technical support for these objects.

The basis is the well-known laws of geometric and wave optics, as well as the phenomenological theory in
the words of the scientist of optical-clectrical processes associated with the interaction of a light wave with an
optical fiber.

Keywords: properties of the physical and mathematical model, optical fiber (OF), refraction of OF,
Hooke's law.

Beenenne

Bbakpiay-enmey kypoutFbUIapbl MeH acmanrtapbl (matuwkrep, KOMIIBIOTEPTE
apHajiFaH OarapsiaMalibIK-anmnapaTThiK KAMTaMachl3 €Ty 3JIEMEHTTepl, NaTYUKTep *KoHe T.0.)
*oHe COHFbl 10-15 sKkbpUImA TANIIBIKTHI-ONTHKANBIK Matepuanmapra (OM) HerizgenreH
aBTOMATTAHABIPBUIFAH JKBUIIAM OPEKeT eTeTiH (YHKUHMOHAJIBIK 3JIEMEHTTED MEH
CXeMaJapIblH KOMEriMeH TEXHOJOTHsJIbIK MOHHTOPUHI OKyHenepl Kasipri 3aMaHfbl
OHEPKACINTIH OlpKaTap cajanapsl YT H alTapJIbIKTal KOIIaHOAIbI FEUTBIMH YKOHE TEX HUKAJTBIK
KbI3BIFYIIBUIBIK TYABIPAb! (JIA3€pIiK TEXHUKA;, MUKPO3JIEKTPOHHKA JKOHE PATUO3JIEKTPOHNUKA,
Tay-KE€H TEXHOJIOTHSJIAPBI JKoHEe MeTautyprus; Oy30aiThiH Oakbulay TEXHOJIOTHSIAPHI JKOHE
MaTepHaiapAblH KeAEprici; MallnHa JKacay, 9ye KYPbhUIbICHI )KOHE 3bIMBIPaH KYPbUIBICHI JKOHE
T.0.), €H aJIbIMEeH, Y3aK ayKbIMIbl OOBEKTUIepiH (MIaTUHANAD, KeTipiep, YHIHIIep, Tay-KeH
KEH OPBIHAAPBIHBIH) TEXHUKANBIK JKal-KYHiH (nedopManmsyiap MEH MEXaHUKAJIBIK KEPHEYJIep
napaMeTpyiepid) OakpuUiay Ke3lHAE >KOFapbl MOJIAIKTET! JJIEKTPOHIBIK OJIIIey HOTHXKEIePiH
(kebiHece HAKThI YaKbIT PEKUMIH/IE JKOHE KAIIbIKTaH KOJI JKETKI3yMEH) carajibl YHbIMAACThIPY
TYpFBICBIHAH MaHcan xkoHe T.0.) [1]. OcbiHpaii raneiMaapasiH gopinTepi OofibiHIma (CeMeHOoB
A.C.) [3] TanmubIKTEI-ONTHKAIBIK OaKbpLIay-eIIIey XKyHenepiHiH apThIKIIBUIBIKTaPbl Oy phIHHAH
Oenrimi: omapra snexktpomarHutTik kemepritep (Lly) ocep ermeiini; omap KoOrapsl
3JEKTPOPUZHKANBIK (CHI3BIKTBIK €MeC pPeNaKCALUSIIbIK TOJSPU3AUs KOHE OTKI3TIINTIK),
ONTHUKAJIBIK (CBIBBIKTBIK €MeC SJIEKTPO-ONTHKAIBIK KyOBUIBICTAP) JKOHE METPOJIOTHSIIBIK
CHMaTTaMajlapra He; YJECTIPUITeH JKoHe KBa3U-YJIECTIPIIreH CEe31MTaJIIbIKKA U€; JKaPbUIFBILI
opTaza JKYMBIC 1CT€H ajlajbl, eJIley apHajapbl alTapibIKTall Y3BIHABIKKA W€, TaJIIBbIKTbI-
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ONTUKAJBIK OTKI3TIITEPAIH KYHbl MBICKA KaparaHda TOMEH, JKbUl CaiblH OINTHUKAJBIK
TaJIIIBIKTBIH KYHbI TOMEH/EH/Il KOHE OHBIH KACHETTEP KaKCapabl.

ATIBIK 9/1ICTIEH MOPMOpP OHIPY KayiNCi3AiriH apTThIPY CallaChlHAA alTapibIKTal eneyJ
FBUTBIMU KYMBIC KYPri3iiai [6]. TammblKTbI-ONTHKATIBIK JATYUKTEP SPTYPJIl cajanapna, aTamn
aiiTkanga aedopmanys MEH MEXaHUKAJBIK KEPHEYJIepAl OJIey YIIiH KeHIHEH KOJIIaHbLIa bl
[7]. Byn Makanana OHBI Jkacay YIIiH OeNTiii TEOPUSUIBIK HETi3Aep KONAaHbLIaIbl ONMTHKAJIBIK
TaJIIIBIKTAFbl ONTHKAJIBIK-MEXaHUKAJIBIK TPOLECTEPAIH (PU3NKA-MATEMATHKAIBIK MOZIEI OHBIH
nedopmarusicel kesiHne [8, 9]. JlaTduukTepmiH OpTYpial TYpPJEPiH KYPYABIH TEOPHSUIBIK
Herizaepl sxetkimikTi [10, 11], 6ipak TemipOeTOH CoyIeciHIH 1IiHAEe OPHAIACKAH ONTHUKAJIBIK
TAJIIBIKTBIH ~ AeGopMalusiChiH  OaKbpUIaAyAbIH IICMIIJIMEreH Macenenepl Oap.  OpTypii
bu3MKaIBIK MapaMeTpiiepdl eJlIey YINiH ONTHKANBIK TalIIBIKThI KapacThIpaTbiH OlpKarap
FBUIBIMU JKYMBbICTap Oap, COHBIMEH KaTap 3e€pTTeyAiH Teoprsuiblk Oeirt [12, 13] ycbIHBUIFAH,
Olpak OHBIH AedopManuschl Ke3iHAe OTHKAJIBIK TAJNIIBIK APKbUIbl OTETIH ONTHUKAJIBIK
TOJIKBIHHBIH KaCHETTEPiHIH 63repyl TOJbIK KapacThIpblIMarad. MbICaJibl, aBTOPJIAP ONTHKAJIBIK
TAJIIBIK TEMITIEPATYPACBIHBIH ©3TePYIH €CerKe aiMaabl, OyJI eNmey ASJAITIH TOMEHICTETIH
HeMmece Oakputay JKyHeciH Oy3aThIH Kenepriiepfi TyAblpanbl. Y CHIHBUIFAH CXeMa YINiH
MaHBI3IBI MaceNe-01p pesKUMIl TANIIBIK TeMIepaTypaHbIH acepiHe oTe cesimraji. Koprmaran
opTta TemneparypacbiHbiH 0,5°C e3repyi skapbIK TOJIKbIHBIHBIH OB imiaae tapany ¢pa3acblHbIH
e3repyiHe 9KeNell, HOTIKECIHAE Keaeprijep maiaa Ooaibl *KoHe aJIbIHFAH OJIIIey AepeKTepl
Oypmananaael. [14, 15] makamanmapblHIa ONTHUKAIBIK TaJIIBIKTBIH AeGopManmsichl Ke3iHe
TaJIIIBIKTBI-ONTUKAJBIK JaTYUKTEPIIH JKYMBICBIHBIH TEOPUSJIBIK HeEri3l KepceriiareH. by
MaKanaga ONTUKAIBIK TAJIIBIKTaFbl ONTHKAIBIK-MEXAHHUKAJIBIK MpoHecTepaiH (pu3uka-
MaTeMaTHKAJIbIK MOIENIH naedopManysuiay Ke3iHAe, ONTHKAJIbIK TAIIBIK TeMipOeToH
CoyJieCiHIH 1miHAe OOJFaH Ke34€ MaMBbITYAbIH TEOPHSUIBIK HETI3iH JaMBITY YCHIHBUIFAH.
OnTHKaJIbIK-MEXaHUKANBIK ~ TpolecTepAld  (PU3MKA-MAaTeMAaTUKAJIBIK MOJAENIl MOHOJUTTI
TeMipOeTOH (PyHIAMEHTTEPIHIH TEXHUKAIBIK JKaFqaiblH OaKpUIay YINiH KYPBUIBIC CalachlHIA
KOJIIaHyFa OONAThIH TANIIBIKTBI-ONTHKANBIK JATYUKTEP/l OaH 9pl JAMBITY YIIIH KaXeT.

3epTTey MaTepuanaapbl MeH JicTepi

I-cyperTe ceHcop peTiHze naiinansanyra OOJaThIH ONTHUKAJBIK TAIIIBIKTBIH KYMbICHIHBIH
MOHIH TYCIHAIPETIH )KeHUIAETIITEH KYPBUIBIMABIK TUarpaMMa KepceTiiareH. Erep onTukanbik
TQJIIIBIK MOHOJUTTI TeMIpOETOH ipreTacTapblHbIH ILIHE OPHAJNACTBIPHUICA, OHIA OHBIH
nedopmanusicein  Oakpiiayra 0Oojanbl. JKYMBICTBIH MOHIH OChUIAW TYCiHAIpyre Oonamsl,
UMITYJIbCTIK PEKUM/IE XKYMBIC 1CTEHTIH KOTEPEHTT] JKapThlIaid ©TKI3ri 1asep 1 coyneneHy kesi
perinpge xonmanbuianbl. Cesimran ceHcop 2 periage 9/125 MkM e3eri MeH KaObIFbIHBIH
enmemaept Oap Olp peKMMII ONTHKANBIK TANIIBIK KOJAAHBUIAIbI. MeEeXaHUKANbIK 9cep €Ty
OpHBbIHIA 3 MHKpO uijy maiina Gomansl, an OB OoifbIMEH TapasiaThIH JKaPBIK TOJKBIHBIHBIH
ONTUKAJBIK KYaTbIHbIH JKOFAJIybl apTaabl. TalmbIKTaH IObIKKAH Ke3de (orocesimran
TeJenuaap MaTPULACBIHBIH ce3iMTa OeTiHe TyceTiH 4 coyjie maiima Ooyiajbpl, OHBIH OeTiHae
JKapBIK AaKTapbl naiina Oonmanbpl. Opi Kapai, )kapbIK TOJKbIHAAPHI 3JIEKTP CUTHAJIBIHA aifHAIa b
KoHe 7 nepOec KOMITBIOTEpre KOChUIFAH 6 CUTHAJIIBI OHIEY KYPbUIFBICBIHA Tycel. ONTHKAIBIK
TAJIIIBIKKA MEXAHUKAJIBIK 9Cep Ty Ke3iHe POTo3IaCTHKAJIBIK 9cep naiiaa 00s1abl xkoHe KaObIK
NIeH ©3€K apacbIHarbl ChIHY KO3 QHUIHMeHTI e3repeni. by skapblk KacueTTepiHiH e3repyiHe
JKOHE KOCBHIMIIIA IIBIFBIHAAPABIH 6CYIHE OKeJeAl, aTar alTKaH/Aa JKapbIK TOJKBIHBI PEKUMIHIH
(azacel koHE OHBIH KapKbIHABUIBIFBL. JKapblKk HYKTeCiHIH Oapiiblk e3repicTepl Tenenumap
MaTpHUIAChIMEH OCKITLIIM, TYPJICHAIPTII apKbUIbI CUTHAIIBI OHEY KYPbUIFbICBIHA Oepieni.
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CypeT L XKeHisigeTinreH KypbUibIMabIK cxema [1]

MaHbI3abl Macene-Ke3aencoK Tepbenictepai aHbIKTayFa, CoHfai-ak LLly »oFapbuiaFaH
Kesfe Gactankbl "Hesm' napamMeTpriepiH AVHaMUKabIK Typae e3repTyre MyMKIHAIK 6epeTiH
TemnepaTypa/iblK Kefeprisiep MeH wWyabl 6akbuiayablH KongaHbuiaTbiH afici. OnTUKasbIk,
coyneHiH OT-TaH LUbKFY NMPOUNIH KapacTbIpy KAKET (CypeT 2). XKapblK Ke3iHeH Cay/eHiH
eHyiHe apHa/iFaH CcaHfbIK anepTypaHbl 6pHEK apKblibl KepceTyre 60/1afbl:

NA =sinQ = (nf - nf)>'5= BWO-

MbIiHa MaHAi Kabblgaivibiz NA=0,17 n Q=9,8°.

OT Kabbibl Tbib3AbFbl TOMEH LWbIHbIJAH >Xaca/FaHAbIKTaH >o8He OHbIH e3eri
ThFbI3AbFbI XOFapbl LUbIHbIJAH YKacasFaHAbIKTaH, CbIHy KOPCETKILLTepi Ni<n:, a LwapTTapbiHa
ColKeC Kenyi Kepek, an TyCy XoaHe CbIHy GypbllTapbl ain = aat TeH 6onagpl. Byn xxafganga
CbHy KepceTkiwmepi ni = 1,4570 >oHe [M12=1,4625. OB >kapblK CoY/NECIHIH, TO/bIK ILLKI
LLaFbUIbICYbIMEH YKYMbIC iCTei, 0/ eKi OpTaHblH LUeKapacblHaH LUbIKMai-aK OHbIH e3eriHe

Tapanafpl.

CypeT 2. OT LWbKFbICbIHAAFbI XaPbIK, HYKTECIHIH, CATbUbI MPOMUNI YaHe CayneneHy Ke3iHiH,
CMEKTPAIK cunatTamacsl [2].

layccTbiH,  Tapasly 3aHblHa GaFbHaTbiH - MPOPWIb  KabINTacTbl.  Teneauaap
MaTpULAcbIHbIH GeTiHe TYCETIH XapblK HYKTECIHIH, 63iHAe eTe Ken Ly 6ap, CoHAbIKTaH 6ip
pexXMMAi  TalbIKKA aybiCy —alTap/biKTah  KubHAbIKTapabl  Tyablpadbl.  KenpgeHeH
[JedopmaumsinaHaTbIH CoyseHiH, oci 60MblHAA OpHasiackaH ao Oypbilbl GOMFaH Xaraniia,
TONKbIHHBIH, 3M1EKTPOMarHUTTIK epici KyaTblHbIH, Ke/fieMAiK Tbbi3AbbIH 6671y, 071 Xapblk,
TOMKbIHbI fechopMaumsFa ybiparaH OT COHpIHAA OpHaTbUaH (POTO KabbUAaFbILLTLIH, 6eTiHE
TYCKeHe naifa 6onaabl, 6yN >kafgainia Ta/lublK apKblibl 6epiNeTiH ONTUKa/bIK KyaTTbiH,
YoFanybl 60Mafbl, 6MTKEHI MUKPO Wiy Nariga 6onafpbl XeHe KocbIMLa Wity nainga 6onagpl
LLbFbIHAAP.
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byn wMakanaga ONTHKANBIK TaNIIBIKTAFbl ONTHKAJBIK TMPOLECTEPAiH (HU3MKa-
MaTeMaTUKAJIbIK MOJENIHIH CBI3BIKTBIK €MeC KACHEeTTEePIHIH TEOPWsUIbIK Heri3zaemect
ycoIHBIIaAbl. bi3aiH otaHabk FameiMaapabig na (Mextues A /L., FOpuenko A B.) Teopusiibik
ycoIHBICTaphl Oap [3]. Bys mpouectep TONKbIH mapameTpiepiHiH (KapKbIHIBUIBIFBL, TOJKbIH
JKHLIIT KoHE T.0.) J)KOHE TeMIepaTypaHbIH KeH ayKbIMBIHIAFbl OapibIK nedopMarisuiapasl
€CKepe OTBIPBIN, JKAPBIK TOJKbIHBIHBIH ONTUKAJBIK TAJIIBIK ©3€TiHAE TapaJybIMEH
OatinanbicThl. TEOpUAIBIK HETI3ep TeOMETPUSIIBIK KOHE TOJKBIHIBIK ONTHKAHBIH Oenrii
3aHIApbIHA, COHNAM-aK KapbIK TOJKbIHBIHBIH ONTHUKAJBIK TAJIIBIKIIEH ©3apa dPEKeTTeCylHe
OaliaHbICTBl  ONTHUKAJIBIK-3JIEKTPIIK  MPOHECTePAiH (PEHOMEHONOTUSIIBIK — TEOPUSCHIHA
cytieHeni. ¥ CbIHBUIFaH TEOPHUSIIBIK AaMbIMIAYJIap Y31KC13 OPTAHbIH 3JIEKTPOANHAMHUKACH! MEH
JKAPBIKTBIH KJIACCUKAJIBIK TOJKBIHBIK TEOPHUSICHIHBIH 3aHIAPHI IIEHOEPIHE KapacThIPbLIAIbI.

Bakyymna (ayana) TapanaTblH JKapblK TOJKBIHBIHBIH 3JIEKTPOMArHHUTTIK ©piCi Keeciaeit

©pHeKTeJIeTIHI Oenrii

ko :%7 ko :2_71: w = (EOE) = koC.

Byn epHekTep kanmbUIaHFAH KJIACCUKAIBIK JlamamOep TONKBIHABIK TEeHACYIHIH
KOMETIMEH [IeIIiIeN:

2

=7 1 62_> . — — . T o
Vi — c_za_tl; = 0 Typinne Uy = tlgg - exp (twt — (kor)).
k=0 /v, k=2n/A, ®=(kvvv)=, ov
OT-ThIH TONKBIHIBIK TApAMETPIEPAIH MoHAEpiHAe k = — k =— = (kv) kv, OT-

ThIH CbIHY KGpCGTKILHlMeH

c k 1
n=—-=—2>1n=,euc= :
=g K, Tt

[0}
JanaMOep TOMKBIHABIK TEHACYI TOMEHAE KEeJITIPLITeH:
_’Za_iazﬂ_ o = _ = . . _ S
Veu = _at2 = 0 ocbulaiilia U = Ug - exp | iwt (kr) ,

— kot _
rae ; = = VEoMoll, V === = \JEloElL.

OnTukanelk IUana3OHHBIH BHeKTpOMaFHI/ITTlK TOJIKBIHBIHBIH (hazachl, ox Oenrim Oip
Oypeitmer Tyceal O oHbIH coHbiHaH Oactanm OT OeTiHe Keyeci TOYeNALTIKIEH OPHATHLIAIbI

)

Po = (Eo?) = C% (¢r), an TonkeiHAAPABLIH ChiHybl OT imiHme Ka3buiabl
= w
¢) = (kT') = v_2
Byn TonkbiHOapasH (Ga3anblk albIpMAIIbUIBIFGI MTaliaa Oomabl.
[ -
¢—do=2 (ncosyp — 1)(¢r

Croaras TonkbiHHBIH OT OeTiHe TyceTiH OacTankbl OarbITTaH aybITKY OYpBIIIBI

Yy=0-y.
cos6vVn? —sin? O+sin? 0
OPpHEKTI KOJNAaHyCcoSY = , COHFBI TCHJICY/Il IIbIFapaNbIK
¢ — o = —(cos@ VnZ —sin2 0 + sin? 0 — 1)(T,7). (1)

(1) Gipaik BEKTOPBIHBIH OaFbITHI T KbULIAMBIK BEKTOPBIHBIH GaFbIThl OOMBIHINA C KOHE
COIMKECIHIIe TOJNKBIHABIK BEKTOPABIH OarbIThl OOHBIHINA TaHAANAIbl kg = % KalllaH TaJIIIbIK
OeTiHe TyCEeTiH TONKBIHAAP ¢ = €T KOHE TEHAIK OPbIHAANAbI

¢ — ¢o = = (ncosp — (77,
cos6vVn? —sin? 6+sin? 0

n

COMKECTIK Kaii »epie KOJNAaHbLIaabl COSY =
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ChbIHFaH JXOHE TYCKEH COyJIeIepAlH albIpMAalIbUIBIFbIH AHBIKTANHBIK
dsiné

ox =dtgy = ——=
gy vn? —sin? 0’
Oyna d — TaNIIBIKTBI-ONTHUKAJIBIK YIIT1HIH KQJIBIHIBIFBI (IHaMeTpl) (TAIBIKThI-ONTHKAIIBIK JKEJl
kabemHiH pparmenTi).
CopmaH KkeHiH TYCKEH »XOHE ChIHFAH TOJIKBIH apachlHAArbl (ha3ajblK albIPMAIIbLIBIK

KeJecifeii 0osaab!
w dsinf

¢ = o :?\/nz—sinze' @
(1), (2) epHekTep MeH Kabblinanran Oenrinepaid TipkeciMinae u = Vn? — sin? 6 6i3

OT-ThIH CBIHY KOPCETKIIIIH €CenTeyre MyMKIHIIK OepeTiH TeHAeY JKacaliMbI3
dtgf

u? —ucosd ——== =0,
(TP
cosf F ,cos2 9+4rcciot‘sg;
Uy = > . 3)

(3) TeHaeyaiH HAKTHI TYOIpJIEPIHIH aJbIHFAH CAHIBIK MOHAEPIH JKOHE N aKbIPJIbI MOHIH
Taljay HOTHXKECIHE OailIaHbICThI Uy ;. MOHAEPIHIH Olpeyi FaHa aHbIKTANabI.
OnTukanelk OUANa3oHHBIH 3JEKTPOMArHUTTIK TOJKbIHBIHBIH OT-meH e3apa opekerrecy
NPOIECTEPIH KAPACTBIPBIHBI3
R
i = - exp (it — (k7)) = 1, (O (7).
OB nudnekTpuK peTiHge KIKTeTyl MyMKiH
72t + k%t = 0
Uy up = 0.
. o 7
Omnemci3 aliHpIMaNbIFa KOIeHik ¢ = 3
%, - \2
K 2\ =
T + (kd) uz = 0.
[Taiina OonFaH ONTHKAJBIK 9cepjep KEHICTIKTIK aiiMakra, ememuepl OoiblHIIA a

TOPBIHBIH TYPAKTBICBIMEH, ONTUKANBIK CIIEKTPAIH TOJKBIH Y3bIHABIFBIHBIH KSH JTHAMa30HbIH/IA
JKYpenl JereH mapT KaOblinaHy bl kepek. ONTHKAIBIK JHATIa30H bl €CKePE OThIPHII

(E&) ~ 2% << 1 xoHe ceﬁxecinme(l_&i) — 2mn) 2T cosa < < 1,

Av A
JKaPBIK TOJIKBIHBIHBIH 3JIEKTPIIIK JKOHE MATHUTTIK KOMITOHEHTIH Olipeiik

= = .
E = E, - exp(iwt),
— — .
H = H,-exp(iwt).
DnexTp epiciHe OaiaHbICTBI TOBICY TOTBIHBIH THIFBI3IBIFBIH KEJeCl OPHEK apKbUIbI
Kepceryre Oomazsl:

2

at
MYHJIAFbl £, — TAJIBIKTBl MaTePHAJIBIH Kypaem awdjextpiik etkisrimririHiy (K/IT)
UHIYKOHMSUTBIK, (CKOFAPBI JKUUTIKTI ) KOMIIOHEHTI.
bi3 TammbIKTarbl 3JEKTPOMATHUTTIK TOJIKBIHHBIH JJICKTP ©pICl KyaThIHbIH KOJEeMIIK
TBIFBI3MIBIFBIH KEJIECI aKmaparThl KoimaHa oOTeIpbIn  ecenreiimiz [1-11], skoHe epHEK
KYpacTbIpanbIK;

- D . - aqr
Jjt) = Z—LZ = lwegeE <tp—p(t)>,

Pyve =(Re(E(t) x Im(J(D)))) = %weoeojg. 4)

Marnuttik emec OT maTepuasblHAa TapaaThIH ONTHKAJBIK AUAMAa30HIAFbl TOJKBIHHBIH

MAarHUT ©pICi KyaThIHbIH KOJEMIIK THIFbI3IBIFBIH [IAMaMEH TEHIIKTEPAl KOJJaHA OTBIPHIIT
aHBIKTaHMBbI3
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H=H,- exp(iwt — ﬁ?) ~ Hy - exp(iot), ﬁ(%)
TenneyaiH COHFBI TYp1, KeJect:
dB(t)
Pe =(Re[A(©)] 1m [22]) = LopoHE 5)

ColikecTiKTI eckepe OTBIPbIN 013 ONTHKAJIBIK TOJKBIHHBIH 3JIEKTPOMArHUTTIK epici
KyaTbIHBIH KOJIEMIIK ThIFbI3BIFBIH OPHATAMBI3

x4 - . . =
UoHZ = ey EZ, ochl kepinicTe Pyp = Payy + Pyt = WEGELES.
3HeKTpOMaFHI/ITT1K TOJIKbIHHBIH KAPKBIHABUIBIFBIH KaPACThIPBbIHbI3

1 = (Re[|E@lim [|H (O[] ~ 1ol Folrypinme 1~ 2 [22=F3

TONKBIHHBIH 3JIEKTPOMArHUTTIK ©piCi KyaTbIHBIH KOJEMIIK ThIFbI3IbIFIHBIH Tapajybl
TOJIKbIH BEKTOPBI MEH (POTONETEKTOPIbIH O€TiHE KAIBINThI apPAChIHIAFBI (g, OYPBIIIBIH €CKepe
OTBIPBIN AJBIHABI, ©WTKEHI JKapbIK HYKTECIHIH KaAPKbIHIABUIBIFBIHBIH OapJblK e3repicTepiH
OakbUTAlTBIH (POTOKAOBUIAAFRII OpHATHUIAAbL JKapblK makTapelH Oenrijal nem >KiKTeyre
oomansl [Tyaccon nakrapsi [14] (FOpuenko A B.) kapacax 6omansl. OT-ka MeXaHUKaJBIK dcep
€Ty Ke31H/Ie JaKThIH MapaMeTpiiepi e3repeli *KoHe eH alIbIMeH KapKbIHABLIBIFbI ©3Tepeil.

(3) epHeriHiH KeMeriMeH OpbiHAANAAbl. {; HOHABIK-MOJIEKYIAJIBIK XUMHUSIIBIK
OatinmanpicTapaarbl OOCAHCHITKBIITAPABI OEJICEHAIPYIAIH KONTEereH OopTYPJ CHUIATTaMaJIbIK
MOJIEKYJIAJIbIK TapaMeTpiiepiH OlImipeTiH mapaMeTp:. TeNe-TeHIIK KarJaiiblHA >KaKbIH
WOHIAPAbIH  MEHINKTI  TepOenicTepiHiH Jkuimiri  (KPUCTAJOBIK TOp  TYHIHAEpiHAe
JIOKaJM3alMsIaHFaH); HOHJAP YILIIH BIKTUMAaJ TOCKAYBUIIbIH €Hi JkKoHe T.0.) JKoHE KYPBUIbIM
napamerpyiepl (TaJIIbIKTBI-ONTHKAIBIK YJTIHIH (PU3HKa-XUMISUIBIK KacHeTTepl MEH TYpiHe
JKOHE KPHUCTAIBIK KYPBUIBIMBIHBIH T€OMETPHUSChIHA OalTaHbICTHL

Qo OypeItnTapbl OOMBIHIIA OpTALIANAY bl JKaCAHBIK

(Pye(§o;;T;d;0;00)) =
%f:l(ao)noo((o;w;T;d;H;ao)dao. (7
bi3 nmedopmanmsiapaplH - enmmeMci3 IIaFbIH - napaMeTpiepl  OOHBIHIIA — TONKyJap

8d 8@, _ (6)?

TEOPUSICBIHBIH HOJIK XKYBIKTAYbIH KOJIaHAMBI3 — T G 2

byn ¢oronmerexropabiH =~ OeTiHE  TYCeTIH  JKOHE  TAJIIAHATBIH  TOJIKBIHHBIH

3JIEKTPOMATHUTTIK ©piCl KYaThIHbIH ©JIIIEHETIH KOJEM/IIK ThIFbI3bIFbIHBIH MOHIH TEOPHUSUIBIK
ecenreyre MyMKiHAIK Oepeni.

OnTHKambIK CHTHAJABIH Tapaly JKaFAaiIapblHbIH OHBIH KyaThIHA 9CEPIH KapPaCThIPBIHBI3.

2
I(ao) = Io(r) x (222) . )

OB xenneHeH MOHOJHTTI TeMipOeTOH ApKajbIKTa HAKThUIAHFAH >KYKTEMEJIEePMEH
OonFaH Ke3[e epeKIle >Karmaibpl KapacTbIPbIHBI3, aJl ocep COYJEeHIH OpTachlHAA JKy3ere
aceipbuiabl. 'YK 3aHBIH €CKepe OTBIPBIN, KOJIEHEH MOHOJHUTTI TeMipOEeTOH cayJieciHae
cepmimMal emec AedopMalus MPOIECIH MAaTEMATHUKAJbIK MOIETbACYMAl, TOPTIHIIN IopeKei
MyLIere neiiH ecenTey OoNIiTriH opbliHaaibiK. KepHeyi L[e(bopMaLuxlsmaHFaH ceyne NeHeCIHIH

epHeKTe (2

“ x

MOTEHLHAIBIK SHEPTUSICBIHMEIIBICYJIAP 601/11,1Hma pibiparambis U(x) ~ — + = B "
ﬁ kﬁV k _ ESﬁV _ kﬁV
2’ I P

MyHaarbl E — matepuananbiy FOxra MOI[y.]'Ibl.
CanbICTbIpMabI KOJEMIIK KeHero Ko3hduuneHTi By = uelzl,

al o
MYHJIAFBI €| = — — CAJILICTBIPMAJIEI OOHNBIK y3apTy (HEMece KbICY),
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By
2
i

By = 7

ASAl

Kabsuinay By = —~

&
HEMeCe KbICY ), alaMbl3 [l = e
I
.. Al 48 14s
OpHex Heri3iHae &) = 7> €L = T JKasaMmbi3 [L = —,

U = = — mapameTpai eckepe oThIphin ecenTeneTiH [lyaccon koaddumnmenTi

A4S
= €L€)|, TA £, = — — CAJIbICTHIPMAIILI KOJIICHEH KEHEIO (y3apty

OINTHKAJIBIK TAILIBIKTBIH KOJIEHEH
KUMAChI IOHTeJIeK.

I'yk 3aHbIHAH KilIiripiM aybITKy aiimarbinna Bl2 = kB, << keﬁ, Hemece [y << e|2|, c
eckepe OThIphI, By = £,€), Oi3ne £, << el 3 e—l << 1, re TeH Oysa U << 1, )KybIKTaybIHA

2
. ) kx )
eTyre MyMKiHmIK Oepemi xkoHe ocbl Herizme U(x) = T”’ LIEKT] OpBbIH ayBICTBIPY
k(AD? . P
mapTeiHaH mgAl = 013 aOCOMIOTTI OOMINIBIK Y3apTy/bl ajlaMbI3 (HEMECE KbICY )
2m 2mgl
A =2 =5 ©)
k ES
MyHma S = m‘lz — wMaccacel m nedopmanusiaHOaraH COYJIeHIH KONIASHEH KUMAChIHBIH

aynaHbl. MaTeMaTHKaJIbIK ©pHEKTEpIi KOJAaHa OTHIPHII, 013 anamMbI3

(r—2)2—1| Enr? (:—i)2—1|

— 1
H= ES 2mg 2mg (10)
Ilyaccon koadpduumenti (12) ap Typ:ai 60IysI MyMKIH
OOIMIIBIK KEHEIO JKaFraaiapel YIH 7, > 17,
2mgp
T'Z - T‘l 1 + ETL'T'12 (ll)
HeMece KbIcy 15 < 17, erepae
rz - T‘l 1 - 2mon (12)

Enr?’
AOCOIOTTI JKOHE CaJIBICTBIPMAJIBI KOJIIEHEH Y3apTy MEH KbICYIbIH COHFBI OpPHET1 KeJeci
JKaNmbUiaHFad Gopmysia Oomaabl
2m r,—r 2m
rz—r1:r1< 1+= g2 1),#= 1+298 4 (13)

2 °
r2 T Emry{

2m r-T 2m
r—r=r(1— 1——95 B 1-2E
Emry{ r Emry

3eprrey HITHKEJIEPI

laycctbiH  Tapany 3aHblHa OarblHaTBIH —npoduiab  KajmemTacTel.  Tememupmap
MaTPHULACHIHBIH O€TiHEe TYCETIH JKapblK HYKTECIHIH ©31H/Ie eTe Kem 1y Oap, COHABIKTaH Oip
PEKUMJIl TAIIBIKKA aybICY aTapiIbIKTall KHBIHIBIKTAP bl Ty IbIPAIBL.

CoyneniH naedopManMsiCBIH  KyaTThIH JKOFaNybl apKbUIbl Oackapyra Oosanbl
Hakrbutanran kykremenepi 0ap KeJeHEH HeMece TIK MOHOIHTTI TeMipOeTOH COyJIeCiHIH
NeHEeCIHe OpHANIACTBIPBUIFAH JIAa3epJiK COyJIeJIieHy KO31HeH Iaina OOJFaH ONTHKAJbIK
TOJIKBIHHBIH TIapaMeTpJiepiH Oackapyra apHajfaH COHFbl OPHEKTEPAl €Ki ©pPHEK apKbLIbI
YChIHYFa O0abL.

ApKaJbIK ITeH ONTUKANIBIK TATIIBIKTA AeopManusacel GonMaraH Ke3ze

; 2
R0t 100) = 22 (28) (0T ) 19

(14)
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ApKaJbIK IMeH ONTHKAJBIK TAIBIKTA AePOopMaIUsiChl OOJIFaH Ke3/e
PVt( él);w;T; lz;rz;H;ao) =

. 2
Q) (800 (0, 017,11y 010) @

CT

KopsbITBIHABLIAD
ChIpTKBI KapbIK CHUTHAJBIH BH3YaJAbl CUTHAJIFA alHAIABIPY NPOLECTepiHiH (pHu3HKa-

MaTEeMaTHKAJIBIK MOJEJNI >Kacaiabl, Oyl KBAaHTTBIK TOJIKBIHIBIK ONTHKA SAICTEPIH KOJAAaHA
OTBIPBIN, MOHOJUTTI TeMIPOETOH KOHCTPYKLMSUIAPBIHIA »KOHE CBIPTKBI JKYKTEMENEpIiH
OCepIHEeH KeHEWUTIJITeH OOBEKTLIePIE SPTYPJIl aKayIapablH naiiaa 60y mpoLeciH TyCiHaipyre
MYMKIHIIK Oepeni. AJIBIHFAH ©PHEKTEP >KAPBIKTHIH ChIHY KOPCETKIIITEPiHIH TeMipOeToH
KOHCTPYKLMSICBIHBIH JKYKTEMECIHE TOYeNALNIiH Tangay apKbuibl aedopMalisuiaHFaH
TeMIpOETOH KOHCTPYKLUSCBIHAAFBl JKAPBIK CHUTHAJBIHBIH KAPKbIHABLIBIFBIHBIH I[IaMachlHA
OaliIaHbICTHI KYPBUIBIMFA KYKTEMEHI ecenTeyre MyMKiHIIK Oepeni.
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BbIBOP PAITUOHAJIBHOI'O CITIOCOBA BOCCTAHOBJIEHUSI COEAUHEHUSA
«KJIAMAH-THE3J10 KJJAITAHA» HA IPUMEPE IBUT'ATEJISI HONDA K20A
Kasusik6apos A.M.!, Bammpos A.A.!, lepman A.JL.1"

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesay
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu. derman68@mail.ru

AHHOTAHSA

B craTtee paccMaTpHBAIOTCA METOIBI BOCCTAHOBICHHSA CEIENT KIAIAHOB, 11 COSAUHCHUA «KIATIAH-THE3I0
Kiama"ay» Ha npuMepe apurareist Honda K20A. TpeacTapneHbl XapaKTEPUCTHKH BBIICYKA3aHHOTO COCTHHEHUS,
MPUYHHBI €T0 U3HOCA U OCHOBHBIC MPU3HAKH H3HOCA.

[TpuBereHBI KOHKPETHBIC MAPAMETPHI B TOKA3ATEIH BOCCTAHOBJICHHS, TAKHE KAK YTJIbI NUTH(OBKY, ITHPHHA
KOHTAKTHOM 30HBI, JOMYCTHMBIC OTKJIOHCHHSA COOCHOCTH, a TAKKE METOAbI KOHTPOJIA KAYEeCTBA.

B 3akmroueHWMHM TPEICTABICHBI PEKOMEHIAIMM IO BHIOOPY HAWMOOIEE PpALMOHAIBHOTO METOMA
BOCCTAHOBJICHHSA B 3aBUCHMOCTH OT CTCIICHH H3HOCA.

Crarest HOCHT OO30pHBIN XapakTep, KaK PE3yIbTaT MCCICAOBAHWH, MPOBOJUBINMXCS IIPH BBINOIHCHUA
MATHCTEPCKOU AUCCEPTALHMH.

KioueBbie cjioBa: METOA BOCCTAHOBICHUS, COCAWHCHHC «KJIANAH-THE3A0 KJIANAHA», TPEXYTOIbHAS
mum(oBKa, HHTEPPEPCHIMOHHBIA YToJI, (hpe3a, crienanbHbIC MOKPBITHS, KOHTPOJIb KAUCCTBA.

HONDA K20A KO3FTAJITKBIINIBIHBIH MBICAJIBI APKBLIIbI « KJTATTAHJAJIBIK
POCCEKET» KOCBIJIBICBIH KAJITIBIHA KEJTIPY/IIH PAITMOHAJI/IbI
IO/JICIH TAHJIAAY
Kasusax6apos A.M.!, Bamupos A.A.l, lepman A.JL.1"

*«Manaw Kosvibaes amvinoassr Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponaen, Kazaxcman
“Xam-xabap ywin asmop: derman68@mail.ru

Anjarna

Maxkanaga Honda K20A KO3FanTKbIIBIHBIH MBICATIBIH KOJJAHA OTBHIPHI, «KJIAMAH-KIAMAH OPBIHBDY
KOCBUIBIMBI VIIIH KJIAMAH OPBIHABIKTAPHIH KANIBIHA KEATIPY omicTepl TankpliaHanel. JKorapeiaa araiFaH
KOCBLIBICTAPIbIH CHIIATTAMAJIAPBL, OHBIH TO3Y CCOCMTEPi KOHE TO3YBIHBIH HETi3Ti OSTiiepi KepCeTireH.

TericTey OypbIITAPHL, KAHACY AHMAFBIHBIH CHI, TCHCCTIPYMIH PYKCAT CTUITCH ayBITKYJIAphl, COHOAH-aK
camaHbl 0aKpUIAY 9JICTEPI CHAKTHI HAKTHI ITAPAMETPIICP MEH KAJIIBIHA KEATIPY KOPCETKIMTEP] KAPACTHIPHLIFAH.

KopsIThIHOBITAN KeJe, TO3Y A9perkeciHe OAMIAaHBICTHI KAMIIBIHA KEITIPYAiH €H YTBIMABI OMICIH TaHAAY
OOMBIHTIIA YCHIHBICTAP OCPITCH.

Maxkana MarucTpiik AmccepTanms OapbhICBIHAA SKYPTi3LIEH 3€pPTTEYJCPAiH  HOTIDKECIHAC —IHONY
CHIIATHIH/A.

KinT ce3aep: KammblHa KeATipy 97iCI, KJIANAH-KJIANAHHBIH OTHIPFBIIIBIH KOCY, YIIOYPBIITHI TETICTEY,
Kezepri OyphImbI, KECKIMI, apHAHbI KaObIHAAP, CalaHbI OaKbLIAY.
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SELECTION OF A RATIONAL METHOD FOR RESTORING
THE “VALVE-VALVE SOCKET” CONNECTION USING THE EXAMPLE
OF A HONDA K20A ENGINE
Kaziyakbarov A.M.!, Bashirov A.A.l, Derman A.L.""
PManash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: derman68@mail.ru

Abstract

The article discusses methods for restoring valve seats for the “valve-valve seat” connection using the
example of the Honda K20A engine. The characteristics of the above connection, the reasons for its wear and the
main signs of wear are presented.

Specific parameters and recovery indicators are provided, such as grinding angles, width of the contact
zone, permissible alignment deviations, as well as quality control methods.

In conclusion, recommendations are presented for choosing the most rational restoration method depending
on the degree of wear.

The article is of a review nature, as a result of research conducted during the master's thesis.

Keywords: restoration method, valve-valve seat connection, triangular grinding, interference angle, cutter,
special coatings, quality control.

Beeaenune
OnHUM U3 KITFOYEBBIX 3JIEMEHTOB HANIEXKHOW paOOThl MBUTATEJNSl SIBJISIETCS] UCIPABHOE
COCTOSIHHE COEIHMHEHUsl «KJamaH — THe310 KianaHay. /i BBICOKONPOWU3BOAUTENBHBIX

neurarenei, Takux kak Honda K20A, 310 ocobeHHO Ba)KHO, TaK KaK 3TH ABUTATETH PpaboOTarOT
Ha BBICOKMX O0OOpOTax W MpPU 3HAYUTENbHBIX TEIUIOBBIX M MEXaHHYeCKHUX Harpyskax. Co
BPEMEHEM CeJjla KJIAlaHOB M3HAIIMBAIOTCS, YTO yxynamiaer paboTy nBurareist U TpeOyer
BOCCTaHOBJICHUs. B JaHHOM cTaTbe paCCMOTPHUM METOJbI BOCCTAHOBJIEHUs CEAEN KJIANIaHOB Ha
npumvepe nsuratenss Honda K20A ¢ mnpuBeseHneM KOHKPETHBIX LHM]p, 3HAYEHUH U
MOKA3aTENEH.

XapakTepuCTHKH COeIHHEHUS «KJIanaH-rHe310» B Apurarejie Honda K20A

Heuratens Honda K20A xapaktepusyercst BbICOKOH cremenbto cxkarust (11:1), uto
CHOCOOCTBYET 3HAYMTEIbHBIM TEPMHUYECKIM Harpy3Kam Ha KJIalaHHbIA MexaHU3M. BriyckHble
KJIaIaHbl pabOTAarOT ¢ MEHBIIMMHU TEMIIEPATYPaMU 110 CPABHEHHUIO C BBIITYCKHBIMH, OTHAKO OHU
Oosee monBepKeHBl HAKOIUICHHUIO Harapa. Yo pabodeil packu KiarnaHOB HAMPSIMYIO BIHSAET
Ha KaueCTBO MX YIUIOTHEHHUS M HAa MPOITyCKHYIO CTIOCOOHOCTD CeIia.

Bnyckubie knmamanbl: yron pabdoueit ¢acku — 30°. DTO MO3BONSAET YBEIMUUTD MPUTOK
BO3/yIIIHO-TOTUIMBHOM CMECH, yJIy4llasi HAIOJHEHUE LIUJIUHAPA.

BeinyckHbie knananel: yroa padoueii packu — 45°. BrimyckHble Kianansl paboTaroT npu
temneparype 10 800°C, uro TpedyeT BBICOKOH TOUHOCTH U Ka4eCTBa MPUIJICTaHUs 1JI1 OTBO/A
TeIjia, U IpeaoTBpalleHus mporopaHus [8].

IIpuunHbI H3HOCA cees KIANaHOB H He00X0AMMOCTh BOCCTAHOBJICHHUSI

Cenna kanaHoOB MOABEPKEHBI H3HOCY MO PAAY MPUUUH!

o TemmeparypHble konebaHust: pabouue TeMmrepaTrypbl cenen MOryT gocturate 600—
800°C, 4TO NPUBOAUT K TEPMUUECKOMY PACIIHPEHUIO U U3HOCY.

e Otnoxennss Harapa: o00pa3oBaHHE€ YIJIEPOOUCTBIX OTJIOKEHHH MPHUBOANT K
HApyLIEHUIO0 F€PMETUYHOCTH NPUJIETaHKs KJlanaHa K Cey.

o MexaHHUYECKHI H3HOC: YaCTOE OTKPBITHE U 3aKPBITHE KJIalaHa, OCOOSHHO Ha BBICOKUX
oboportax (mo 8000 06/muH y Honda K20A), mpuBOIUT K MOCTENEHHOMY M3HOCY KOHTAKTHBIX
MOBEPXHOCTEH.
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BoccTaHoBneHve cefen KnanaHoB CTAHOBMTCA HEOOXOAMMbIM NMPU MOSABMEHUN TaKUX

npo6sieM, Kak yTeyka rasos, HepaBHOMepHOe CropaHue cMecu 1 nageHve Kkomnpeccun [5].
OCHOBHbIe NpU3HaKK N3HOCa y3a

K TMNUYHBbIM cMMNTOMam, CBUAETENbCTBYHOWMM O HEeOoOXOAMMOCTU BOCCTAHOB/IEHUA
y3na KnanaH-cefio, MOXXHO OTHECTHU:

* [loTtepsa mowHocTu asurarens Ha 10-30%;

o CHwuXeHue Komnpeccuun B umnmHgpax Ao 8-10 Kr/cMz BMeCTO HOMUHaNbHbIX 12-13
Kr/icm2;

» [loBblWEHHbI pacxoa macna (6onee 1auTtpa Ha 1000 Km);

* [10CTOPOHHME WYMbl B pailoOHe KnanaHHOro MexaHu3Mma;

o YXyALWeHNe pasroHHOM guHamukn [2].

MeToAbl BOCCTaHOB/IEHNA cefen KnanaHoB

PaccMoTpumM Hanbosiee pacnpoCTpaHEHHbIE METObl BOCCTAHOBEHUSA CefleNl KnanaHoB C
yKa3zaHnem KOHKPETHbIX napaMeTpoB v 3Ha4YeHui [1], [10].

1 Tpex-yronbHas wandgoBKa cefen KnanaHos

Tpex-yronbHaa o6paboTka cefen KnanaHoB CUYMTAeTcAd OAHMM M3 Hambonee
3(h(heKTUBHbLIX CNOCOBOB BOCCTAHOBMEeHUA. OHa BK/Il0UYaeT Noc/efoBaTebHY0 WANGPOBKY Noj
yrnamu 30°, 45° 1 60°. KaxkAbli yron BbINOAHAET CBOK PYHKLMIO [6 ]:

o 30° — BEPXHWUI1 yron, yBennynsarLimii NPoNycKHy Cnoco6HOCTL ceana.

* 45° — OCHOBHOW yron, obecne4ynBaroLLNin NIOTHOE NpPUeraHne KnanaHa K ceany.

e 60° — HWXHWUIA yron, oNTUMU3NPYIOLLUIA NOTOK rasa v pacLLUnpsOLLLUA KaHan.

JTa MeToAMKA MO3BONSET CO3f4aTb ONTUMaNbHYH 30HY KOHTaKTa KnanaHa C CefJ/iom,
yMeHbLIas U3HoC 1 obecneynsas cTabunbHyto paboty asurarens. LLUnMprHa KOHTAKTHOM 30HbI
MeX/y KnanaHoM M Cef10M Npu BOCCTaHOBEHWMN [LO/MKHA COCTaBNATh:

* [1ns BNYCKHbIX KnanaHoB — 1,6 Mm.

e [1ns BbINYCKHbIX KNanaHoB — 2,4 M.

PucyHok 1. Yrnbl WAN(OBKY NPU UCMNO/b30BAHUN METOLa «TPex YrioB»

2. LnndoBKa ¢ ncnonb3oBaHMemM UHTePREPEHLMOHHOIO yria

[ns KoMneHcaumy TeMnepaTypHbIX pacllMpeHnin KnanaHoB NPUMEHAeTCS LWANGOBKa C
NHTepMepeHUNOHHbIM YyrnoM [¢]. Pabouyto dacky knanaHa WAngywT nog yrnom Ha 1°
MeHbLUMM, YeM YTron WangoBKK cefna KnanaHa, 4to obecrneymBaeT repMeTMUYHOe npuaeraHune
KnanaHa npu Tena0BOM paclunpeHnn. Hanpumep, npu yrne cegna 45° paboyas acka knanaHa
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WAngyeTca nog yriom 44°. 3To no3BONSAET KnanaHy «HabwuTb» CBOE MeCTO B Cefsie nocrne
HECKO/IbKMX TbICAY KMNOMeTPOB npobera, obecneunsas nieanbHoe yniaoTHeHue [7].

BepxHsas
rpaHs (30)

Tapenka
KfianaHa (44°

Cegno
KnanaHa (45 )

HWMmXHAS
rpaHb (60°)

Yron vHTepthepeHLnm

PucyHok 2. [leMoHCcTpauns yrna nHtepdepeHummu

3. Wcnonb3oBaHWe (ppe3 41A BOCCTAHOB/IEHUSA Ceaen KnanaHoB

®pe3bl UCNONL3YKOTCA AN MeXaHU4ecKoi 06paboTKM cefen KnanaHoB, obecneuvusas
BbICOKYIO TOYHOCTb M CKOPOCTb paboTbl. OCHOBHbIE MpeuMyLLecTBa (pe3 No CpaBHEHWUIO C
LWNNGOBANbHBIMU KAMHAMMN:

e To4yHOCTb 06pabOTKM [LOCTUraeTcs 3a CYeT WUCMNOJb30BaHWA MHOro3y6oi gpesbl,
KOTOpas MOXEeT BOCCTaHaB/MBaTb Yrofl C TOYHOCTLIO 40 0,05 mm.

* He TpebyeTtca yacTas npaska MHCTPYMEHTA, KaK MPu UCMNO/b30BaHUN LWIN(POBAbHbIX
KamHen.

Tabnmua 1. XapaKTepucTUKM MHOT03y60BbIX (pe3, MPUMEHSEMbIX A/19 BOCCTAHOB/EHMS
cefen KnanaHos

Bua ¢pesbl Martepuan Ovametp Koo-B0  To4yHOCTbL Yron Yron Kectkoctb  OcobeHHOCTH
(Mm) 3ybbeB 00paboTkM packm (°) 3aTOYKM  MaTepuana NPUMEHEHMA
(Mm) 3y6beB (°)  (HRC)

MHorosy6ass ~ WHCTpyMeH- 36-38 8-12 0,05 30° 10-15 58-62  Vcnonb3yetcs onis
tpeagqa  TanbHas CTa/lb 06paboTkm ceaen
BMYCKHbIX  (Mapka: P6M5) ¢ BMYCKHbIX
KnanaHoB TBEpAbIM KnarnaHoB.

NOKPbITUEM YBeNNumMBaeT NoToK
CcMmecu.

MHoro3y6as Kap6ug, 40-42  10-16 +0,05 45° 8-12 85-90  OnTuManbHa Ans
(hpesa ana BO/b(hpama BbICOKOTEMMEPATYPH

BbIMYCKHbIX  (Mapka: BK8) Ol 3KCM/TyaTaLmu,
KnanaHoB npefoTBpaLLiaeT

nporopaHvie

YHuBepcasib-  VIHCTpyMeH- 38-40 12-14 +0,05 45° 10-12 60-65  lNogxoauT Kak ana
Has (pesa  TasbHas CTab (perynmu- BIMYCKHbIX, TaK 1

(mapka: pyeMmbli1) BbIMYCKHbIX
X12M®) ¢ KnaraHoB.
KepammyecKum Perynvpyembiii

NOKPbITUEM yron.
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* O6paboTka cegen pesamMy COKpaliaeT Bpems BOCCTAHOBJIEHUSA, TaK Kak (pesbl
ObICTpee yAanatoT NOBPeXAeHHbIN MaTepuarn.

Ovametp thpesbl nogbupaetca B 3aBUCMMOCTM OT fuameTpa KnanaHa. Hanpumep, ans
BMNYCKHOI0O KnanaHa gnametpom 35 MM Ucnosnb3yeTcs pesa guameTpoM 36-38 MM, 4TOObI He
NMOBPEeANTb CTEHKM KaMepbl CropaHus.

Tabnunua 1 XapakTepucTUKM MHOro3yobix (pe3, NPpMMeHSAeMbIX 415 BOCCTAHOB/EHUA
ceflen KnanaHos

O6ocHOBaHMe BbibOpa MaTepuana gpes:

P6M5: BoicokokayecTBeHHas ObICTPOPEeXYLLas CTab C XOPOLIEeN N3HOCOCTOMKOCTLIO 1
YCTONYMBOCTLIO K Neperpesy, NOAXOAUT A8 TOYHON 06pabOTKM cefen BNYCKHbIX KnanaHoB.

BKS8: Kapbug Bonbpama BbICOKOW MPOYHOCTM W WM3HOCOCTOMKOCTM, WAeaNbHO
noaxoauT ansa o06paboTKM cefen BbIMYCKHbIX KnanaHoB, paboTalwowmx npu  BbICOKUX
Temneparypax.

X12M®: JlernpoBaHHas UHCTPYMEHTaNbHas CTa/lb, M3BECTHas CBOEW MPOYHOCTHLI M
YCTOMUYMBOCTbIO K Harpyskam, WCMOMb3yeTcA [/ YHMBepcanbHbIX 3afady. [MokpbiTve w3
Kepamunkm yny4yuiaet U3HOCOCTOMKOCTb.

PucyHok 3. ®dpe3epoBka cefna knanaHa: 1- ronoska 6,10Ka; 2 - cefso KnanaHa;
3 - (hpesa MHOrosybas

4. HaHeceHWe NOKPbLITUIA Ha cefla KianaHoB

CoBpemMeHHbIM MeTOZ0M BOCCTAHOBJ/IEHWA ABNAETCA HaHeCeHMe 3alUTHbLIX NMOKPbITUIA Ha
cepnia knanaHos. CrieuuanbHble MOKPbITUA Ha OCHOBE KEPaMUKU UM MONNBLeHa CNOCO6HbI
CYLLECTBEHHO YBENUYUTb W3HOCOCTOMKOCTb Yy3/1a W CHU3UTb TpeHue. [aHHOe MOKpbITHe
HAHOCKTCA C MOMOLLbIO Ma3MEHHOT0 HanbleHNs.

MapameTpbl MeTOda:

*  TonwwnHa nokpoiTna: ot 10 go 50 MUKPOH.

e [1pofOMKMTENbHOCTb PaboTbl: NPOLECC HAHECEHMSA NMOKPbLITUS MOXET 3aHATb 40 4-6
4acos.

MNpenmyulecTsa:

e CHmKeHMe N3HOCa KnanaHa u cegna Ha 20-30%;

*  YBenuyeHue pecypca y3na Ha 50000-80000 km.

HepocTaTku:

* Bbicokasa ctouMocTh (10000-20000 TeHre 3a NOKPbITME OAHOIO ceana);
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e TpebyeT  cneyuann3nMpoBaHHOro o6opypoBaHus n KBanMULMpPOBaHHbIX
cneymnanncTos.

PucyHok 4. Nna3MeHHOe Hanbl/leHne NOKPbITAA Ha pabouyto NOBEpPXHOCTL Ceffla KfianaHa

KOHTpO/b KayecTBa Noc/ie BOCCTaHOBEHUA

Mocne BOCCTAHOB/IEHUA CefleN KnanaHoB HEOOXO04MMO NPOBECTU T ATe/IbHbI KOHTPO/Ib
KayecTBa. [nd aToro npumeHsoTca cnegyrowme metogsl [3], [4]:

1. MpoBepka COOCHOCTWM ceAfla KnanaHa W Hanpasnsflowen BTynku: [onycTumoe
OTKNOHEeHWe no coocHocTn cocTtasnset 0,05 MM, HecooCHOCTb MOXeT MpPUBECTU K
HepaBHOMEPHOMY NMpUIeraHnio KnanaHa v yTeyke rasos.

2. BakyymHaa nposepka: [locne BOCCTaHOB/IEHUA TEPMETUYHOCTb COeAMHEHUA
«KfanaH-ce/10» NpoBepseTca CO34aHMEM paspexeHUs B KaHane. XOpOLWNA KOHTaKT KnanaHa
C cefyiom obecneymBaeT paspexeHue 10 670 MM pT. CT., MPY 3TOM JOMNYCKaeTCa MUHUMabHAsA
yTeyka Bo3gyxa.

3. WcnbiTaHne >XWAKOCTbLI: 3anofHeHWe Kamepbl CropaHus WAM KaHana ron0BKU
UMIMHAPOB XXUAKOCTbIO, TaKOM Kak yaWT-CMUPUT, MO3BONSET BbIABUTb YTeYkU. XXUAKOCTb
[0/KHA 0CTaBaTbCA B KaMepe He MeHee 45 ceKyH[ 6e3 NosBNEHUA YTeYek.

Tabnuua 2. CpaBHUTENbHAA TabnuLa MeTO40B BOCCTaHOBIEHNS

MeTog BOCCTaHOB/IEHNA CrtoumocTb Bpewms A heKTUBHOCTb Pecypc nocne
(tr.) paboTbl  BOCCTaHOBNEeHUS (%) BOCCTaHOB/IEHUSA
(km)
L nndoska cegen ¢ 5000-7000 3a 30-90 85-90% 50000-80000
NPUMEHEHNEM TpeX YroB ceano MUHYT
LLinngoBka ¢ ucnonb3osaHnem  2000-4000 3a  1-2 yaca 90-95% 50000-70000
NHTepP(hePeHLNOHHOr0 yrna KnanaH
Vicnonb3oBaHue ¢pes ans 70000-90000 5-10 100% 100000
BOCCTaHOB/IEHUA cefen 3a Bce Yyacos
KnanaHoB
HaHeceHune NoKpbITHIA 10000-20000 4-6 95% 80000-100000
3a eAnMHULY 4yacoB
3ak/oyeHue

Bbi6op meToaa BOCCTAHOBMEHWA CefileNl KnanaHoB Ha ABuratene Honda K20A 3aBucuT ot
CTeneHun mM3Hoca M TpeboBaHWn K TOYHOCTU pPaboThbl, OAHAKO KaXAbli U3 METOLOB TpebyeT
3HaYMTENbHOr0 KO/IMYeCcTBa BPeMeHU:
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1. Ilpu HEOONBIIOM M3HOCE CEAeN M KJIanaHOB NUTH(OBKA CEAeN ¢ MPUMEHEHHUEM TPEX
YTJIOB MOXET OBITh TOCTATOYHO 3(PPEKTHBHON M IKOHOMHYHOH.

2. IlnudoBka ¢ HMCMONB30BAaHHEM WHTEPPEPEHLIMOHHOTO YIJIa MO3BOJHUT COKPATHTH
BpeMsI IPOBEIEHHSI OTIEPALINH, HO TPeOYeT YeTKHX yCIOBHH 3KCIUTyaTallH ABUTATENIs, TaK KaK
NpU UX HECOOJIOAEHUH TIPUCYTCTBYET PUCK MPEKACBPEMEHHOTO BBIXOIA U3 CTPOSI KJIaTIaHa.

3. Ilpu BOCCTaHOBJIEHUH C MCIIOJIb30BAaHUEM (pe3 JOCTUraeTcss HauOoblas TOYHOCTD
00paboTKH U Takke COKpaIaeTCsi BpeMsi, TpeOyeMoe il MPOBEACHISI ONePallnu.

4. BocCTaHOBIEHME HAHECEHHEM 3aIIMTHOTO MOKPBITHUS TO3BOJSIET BOCCTAHOBHUTH
MOJIHYIO paboTOCTIOCOOHOCT Celiia KianaHa, MOBBICUTh H3HOCOCTOWKOCTD TAHHOTO y3J1a M TaK
JKE€ CHU3UTH TPEHUE.

Taxum oOpa3om, IJIs1 IPOAJICHHsT CPOKa CITY>KOBI ra30paclpeneIuTeIbHOT0 MEXaHH3MA,
a WMEHHO celes KJAlaHOB, CJeNyeT He 3a0blBaTh NPO CBOEBPEMEHHOE TEXHHUYECKOE
00CITy>)KUBaHHE, a TAKXKE MTPH BBIXOJE U3 CTPOsS y3I1a, 00ECIeUnTh BBIOOP MPAaBUIBHOTO METONA
BOCCTAHOBJICHHSI B 3aBUCHMOCTH OT CTemleHH u3Hoca [6]. M mpu mposeneHMu omepaunuu
BOCCTAHOBJICHUSI 00€CIIeYnTh BNOCIEeACTBIH 3(PdexkTrBHYIO padoTy Ha IITUTENbHBIN MEPHON,
npu COONIONEHUN TEXHOJIOTMYeCKHX HOpM. Tak ke HeoOXOAMMO MPOBOIUTH KOHTPOJBHBIE
UCTIBITAHUS 1151 BBISIBJICHUS 1e(DEKTOB U IPOBEPKU KauecTBa pabOThl MEXaHU3Ma, TEM CaMbIM
o0ecrieunBast MPOAJICHHE CPOKA CITY>KOBI IBUTATEINSI U TIOBBIIEHHE €r0 HaeKHOCTH.
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AHAJIN3 TOHOJIOT W PEAJIU3AITAN MHOT'OYPOBHEBOT'O HHBEPTOPA
Moagaxmeros C.C.", Tarosuna O.C.., Tockyxunos E.T.!
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem um. M. Kozvibaesay
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu: ssmoldahmetov@ku.edu.kz

AHHOTAHSA

B crartbe mpeacTaBincH CpaBHUTEIBHbIIH aHATIN3 TOTIOJIOTHIT MHOTOYPOBHEBBIX HHBEPTOPOB C AKIIEHTOM HA
KOJIMTMECTBO CHJIOBBIX KOMIIOHEHTOB, HCOOXOIMUMBIX U1 PEANTH3AUNHI KAXKIOH CXEMBI B 3aBHCHMOCTH OT YHCIIA
VPOBHEH BBIXOTHOTO HANPSHKCHUSL. PaccMOTpeHBI HAanOOoIee MOIY JLIPHBIC TOMOJIOTHH, BKIIFOYAsi MHOTOY POBHEBBIH
HHBEPTOP C OTPAHMUYMUTEIBHBIMH [JHOJAMH, WHBEPTOP C TEPEKIFOYACMBIMH KOHICHCATOPAMM, KACKATHbBIH
MOCTOBOH HHBEPTOP, a TAKXKE TOTIOJIOTH HA OCHOBE KOMMYTaTopa ypoBHEH. I 10kazaHo, 4TO TOMOIOTHS HA OCHOBE
KOMMYTaropa YPOBHEH TpeOyeT MHHMMATHbHOEC KOJIHYECTBO CHJIOBBIX KOMIIOHECHTOB, YTO CHIDKACT 3aTPAaThl HA
peanm3aIiio U ACTIacT KOHCTPYKIHIO 006 KOMIIAKTHON W 3KOHOMHYCCKH 3(P(eKTHBHOM MpH OOJIBIIOM YHCIIC
VPOBHCH HANPSDKEHHA. Pe3ynbTaThl MCCICIOBAHUS MOTYT OBITH ITOJIE3HBI IMPH BHIOOPE ONTHUMAIBHOH CXEMBI
MHOTOYPOBHEBOTO HMHBEPTOPA I MOTPCOUTEIH 3JCKTPHYCCKOH IHEPTHH, TPEOYIONMIMX BBICOKOTO KAadecTBa
BBIXOHOTO HANPSDKCHIL.

KioueBbie cjI0Ba: MHOTOYPOBHEBBIH HHBEPTOP, CHJIOBAS JJCKTPOHHMKA, TOMOJOTHS WHBEPTOPA,
K03(p()UIHEHT HETHMHEHHBIX HCKAKCHUI, IPEOOPA30BAHNC HANMMPSLKCHUS, IKOHOMIIECKAA 3(D(HEeKTHBHOCTS.

KOIJIEHI EMJII HHBEPTOPIBI )KACAY TOIMOJIOT HAJIAPBIH TAJIJIAY
Moanaxmeros C.C.'", F'aroauna O.C.!, Jockyxunos E.T.!
*«Manaw Kosvibaes amvinoacsr Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponasn, Kazaxcman
*Xam-xabap yuiin asmopur: ssmoldahmetov@ku.edu.kz

AHHOTAHSA

Maxkana msIFbIc KEpHEY JCHICHICPIHIH CAaHbIHA OAHTAHBICTHI KOII ICHICHIII HHBEPTOPJIAPABI ICKE achIpy
YIIH KOKCTTI KyaT KOMIIOHCHTTCPIHIH CaHBIHA 0aca Ha3ap ayJapa OTHIPHI, TOTOJOTHAIAPHIH CATBICTHIPMAITBI
Tajgayra apHAIFaH. EH TAaHBIMAT TONOJOTHAIAP KAPACTHIPHLIANGI, COHBIH iMIHAC KOT ICHICIIII INCKTCY i THOATHI
HHBEPTOP, AybICIANBI KOHACHCATOP HMHBEPTOPBHI, KACKAATHI KOIpP HHBEPTOPHI JKOHE ACHICH KOMMYTATOPHIHA
HETi37eIreH Tomonorus. JIeHref KOMMYTaTOPBIHA HETI3ACITEH TOMOIOT M KyaT KOMIIOHECHTTEPIHIH CH a3 CaHbIH
K@KET €TETiHI KOPCETLUITEH, OYII iCKe achIpy HIBIFBIHAAPHIH A3aHTaIbl KOHE KEPHEY JCHICHIICPIHIH KOIT CAHBIHAA
JU3aWHIBIAKTAM KOHE YHEMI €Tei. 3epTTEY HOTIDKEIEPI >KOFAPhI CANlaibl MIBIFBIC KEPHEYI MECH MHHHMAJIBI
OypMaaHyIbl KQ7KET €TETIH KOJJAHOAIAp YIIiH OHTAHJIBI KOl JCHICHIl MHBEPTOP Ti30EriH TaHJayAa Maniaaisl
60.IybI MYMKIH.

Kinr cesmep: kem AcHICHII WHBSPTOP, HHBECPTOP TOMOJOTHACHI, KyaT 3ICKTPOHHKACHL, JKCTLTIK €MCC
Oypmanaynap k03 PUIHCHTI, KEPHEYAL TYPACHIAIPY, IKOHOMUKAIBIK THIMALIIK.
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ANALYSIS OF MULTILEVEL INVERTER IMPLEMENTATION TOPOLOGIES
Moldakhmetov S.S.!*, Gagolina O.S.1, Doskuzhinov E.T.!
"Manash Kozybayev North Kazakhstan University NPLC, Petropavlovsk, Kazakhstan
*Corresponding author: ssmoldahmetov@ku.edu.kz

Abstract

The article presents a comparative analysis of multilevel inverter topologies, emphasizing the number of
power components required for each configuration depending on the number of output voltage levels. The most
popular topologies are considered, including the diode-clamped multilevel inverter, the flying capacitor inverter,
the cascaded H-bridge inverter, and the level-shifted switch topology. It is shown that the level-shifted switch
topology requires the minimum number of power components, which reduces implementation costs and makes the
design more compact and economically efficient, especially for high voltage levels. The research results may be
useful in selecting the optimal multilevel inverter configuration for power consumers that require high-quality
output voltage.

Kinar cesaep: multilevel inverter, power electronics, inverter topology, total harmonic distortion, voltage
conversion, cost efficiency.

Beenenne

CoBpemMenHble TPeOOBaHUS K KaueCTBY SJIEKTPOSHEPTHUH NMPENBSIBISIOT MOBBIIICHHBIC
CTaHIAPTHI K XaPaKTEPUCTUKAM MOIIHOCTH U CHHYCOUIAIbHOCTH HAIPSDKEHHS], YTO OCOOEHHO
BAKHO JJII TOYHOTO M YCTOMYMBOrO (PYHKUMOHUPOBAHUS BBICOKOTEXHOJOTMYHOTO
obopynoBanusi. OTHUM U3 MEPCIIEKTUBHBIX PELICHUH, CIOCOOHBIM 00ECTIeUNTh MUHUMAJIbHbIC
UCKaXXEHMsI HAIPsKEHUs], SIBJISIETCSI MHOTOYPOBHEBBIH HHBEPTOpP, KOTOPBIA 3a cueT CcBoei
CTyneH4aToi (popMbI BBIXOJHOTO CHTHAJIA 3HAUYUTENbHO CHIDKAET KOA(PUIIMEHT HETHMHEHHBIX
uckaxxennit (KHW) [1]. Ilpu yBennueHNN KOJUUECTBAa yPOBHEH MHOTOYPOBHEBOTO HHBEPTOPA
BBIXOJTHOE HAINpsKEHHE Bce OJIKe MpUOIMKaeTesl K CHHYCOUAANBHON (opMe, YTO yIIydlIaeT
Ka4eCTBO 3JIEKTPOSHEPTUU U CHIDKAET Harpy3Ky Ha MOJKJIIOUYEHHbIE yCTPOMCTBA.

OpnHako yBeNWYEeHHE KOJHYECTBA YPOBHEH CBSI3aHO C HEOOXOAMMOCTBIO NMPUMEHEHUS
OOJBLIETO YNCHIa CHIIOBBIX 3JIEMEHTOB, KOTOPBIE 3a4acTyIO SBIISIFOTCS foporocrosimumu. [lpu
5TOM KOJIMYECTBO CHJIOBBIX 3JIEMEHTOB, UCIIONB3YEMBIX ISl Pealiu3allii UHBEPTOpa, 3aBUCUT
OT TONOJOrHMHM TIOCTPOCHHS HHBEPTOpa M KosiudecTtBa ypoBHed. Ha ¢one passurus
ANbTEPHATHBHON SHEPTreTHKH M IMOSIBJIEHUS] HOBBIX MOIIHBIX CHJIOBBIX MOZYJIEH, CITOCOOHBIX
KOMMYyTHPOBaTh OOJBILINE TOKHM W HANpsDKEHUs, 3a MOCHEeIHHE IBa IECATHIIETHS OBLIO
MPEIJIOAKEHO MHOXKECTBO CXE€M U TOMNOJIOTMil MHOrOypOBHEBBbIX HHBepTOpoB [2, 3]. Takum
o0pa3oMm, BO3HHKAaeT 3a7ada ONTHMAJIBHOTO BBIOOpA TOIMOJOTMU M KOJUYECTBA YPOBHEH
MHOT'OYPOBHEBOT'O HHBEPTOPA, KOTOPBIH odecneunt Obl 0anaHC MEXy YIyUIIeHHEM KaueCcTBa
BBIXOJJTHOTO HANPSDKEHUST W HKOHOMHUYECKOHW 3(PPEKTUBHOCTBIO KOHCTPYKLUH CHIIOBOTO
HUHBEPTOpA.

Ilenpro HacTOALIErO HCCIEAOBAHUs SBJAETCS CpPaBHUTEJbHBIM aHAIM3 YKa3aHHBIX
TOMOJIOTUH MHOTOYPOBHEBBIX HHBEPTOPOB C TOYKHU 3PEHUs KOJIMYECTBA CHIIOBBIX
KOMIIOHEHTOB, HEOOXOAMMBIX IUJIsl MX pealn3alid. JTO IMO3BOJIUT ONpPEAeNHTh Hambosee
NOIAXOMAIIYIO  TOMOJIOTHIO C TOYKHM 3PEHUS SKOHOMHYEeCKOoH 3(dexTuBHOCTH U
(YHKLUMOHATBHOCTH, YTO OCOOCHHO aKTyaJllbHO U 3ajad, CBA3aHHBIX C pPa3BUTHEM
aNbTePHATUBHON 3HEPreTUKU U YIIyUlLIEHUEM KaueCTBa 3JIEKTPO3HEPTUH.

MeTtoaer! nccjie10BaAHHA

Haubonee mnomysipHBIMH TOTOJIOTHUSIMH  SIBJISTFOTCSI MHOTOYPOBHEBBIH HHBEPTOP C
orpannuuBatroumMu tuogamu (MU ¢ O/1), MHOrOypOBHEBBINH HHBEPTOP C MPOMEKYTOUHBIMU
koHneHcaropamu (MU c¢ 1K) u xackanuerii mocrooii uaseptop (KMU). Kaxnas u3 stux
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TOMONOrNIA MMEET CBOM NPeNMYLLECTBA U HELOCTATKM B 3aBUCUMOCTU OT CTPYKTYpPbI 1 061acTu
npYMeHeHNs. B faHHOW CTaTbe TakXe paccmaTpuBaeTcs TONOMOrus, npeacrasnieHHas B [4, 5]
(NT), TakxKe obnagaroLlas pAgOM YHUKa/IbHbIX XapaKTEPUCTUK.

MycTb N 0603HaYaeT YMCN0 YPOBHEN BbIXOLHOTO HanpsHXXeHUsa UHBepTopa. AN Kaxzaon
13 PaCCMOTPEHHbIX TOMOMNOTMIA BbIPa3nUM KOJIMYECTBO CUNOBbIX KOMMOHEHTOB, HEOBXOAUMbIX
ANa peanusauuy UHBepTopa, Yepes n.

Hanbonee pacnpocTpaHeHHOW CXeMOlW MHOFOYpPOBHEBOIO WHBepTOpa SABASETCA
NCMONb30BAHME OrpaHNUUTeNbHbIX AnofoB [¢]. B Takoli cxeme puopabl obecrneymsaroT
paBHOMEPHOE pacnpefeneHne HanpsXeHUs MexAy KOHJeHcaTtopamu, OrpaHuyumBas
Hanps>KeHne NCTOYHMKA NMUTAHUA 1 NpefoTBpaLlas neperpysky Kaxaoro u3 anemeHTos. [ns
NMOCTPOEHMA WHBEPTOpPa C N YPOBHAMU Tpebyetrca (MN-1) KOHAEHCAToOpoB, 2 (M-1)
KOMMYTaLMOHHbIX Kouel n (n—1)*(Nn—2) orpaHnMuuTenbHbIX AuofoB. Ha pucyHke la
npefcTaB/ieHa cCxema NATUYPOBHEBOTO MHBEPTOPA C OrPaHUYUTENIbHBIMU ANOLAMMN.

OCHOBHbIM HeAO0CTaTKOM [JaHHOW CXeMbl fBNAeTCA 60/bLIOe KOMMYEeCTBO CUNOBbIX
OVOMI0B, YTO YBe/IMYMBAET C/IOXHOCTb KOHCTPYKUMM W 3aTpaTbl Ha ee peanusauyuio. Kpome
TOro, WCMNonb3oBaHWe 60NbLIOr0 Yucna AWOAO0B YBENUUYMBAET MNOTPe6/reHWe 3Heprum wu
CHMxXaeT o6wuii KM vHBepTopa, YTO MOXET 6biTb 3HAYUMbIM OrpaHUYeHUEM NS CUCTEM,
TPeOyLWMNX BbICOKOW 3DPEKTUBHOCTH.

PrucyHok 1 Tunosble TONONOrMN peann3alun MHOroypoBHEBbIX WHBEPTOPOB:
a) MHOTOYpPOBHEBbI/I UHBEPTOP C OrpaHNYMBarOLLLMMMN Anogamu; 6) MHOroypOBHEBbIN
WHBEPTOP C MPOMEXYTOUYHbIMU KOHZEHCaTopaMu; B) KacKajHblii MOCTOBOW MHBEPTOP

Tononorus MHBEPTOPOB C MPOMEXYTOUYHbIMU KOHAeHcaTopamu npeLcTaBnseT cobol
KOH(Urypaumio, rae [LOMNOSIHUTE/NbHbIE YPOBHW  HanpsXeHus (GopMupytoTca NyTeM
NOAKNIOYEHNS KOHLEHCATOPOB MeXJY OCHOBHbIMW KOMMNOHeHTaMW. KoHAeHcaTopbl Npu 3TOM
3apsAXKalTCca UM paspsXkarTcs B 3aBMCMMOCTM OT (asbl MNepekoyveHunid, obecrneynsas
TpebyeMblil ypoBeHb HaNpsXXeHusa [7]. 3Ta TONONOrMSA MNO3BONAET YMEHbLNTb rapMOHUYECKME
NCKaXeHWA W YNyylWnUTb KayeCcTBO BbIXOAHOIO  HANpPsXKeHWs, TaK KaK Hanuyue
[LOMONHUTENbHBIX YPOBHEN 06ecneynsaeT 60/ee rnagkyto @opmy curHana.
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OCHOBHOE MNpeumyLecTBO WMHBEPTOPOB C MPOMEXYTOYHbIMU  KOHAeHcaTopamu
3aKnoyaeTca B OTCYTCTBMM HeO6XOAMMOCTM B 6OMLIOM KOMUYECTBE HE3aBUCUMbIX
MCTOYHWUKOB MUTaHUA A8 CO34aHUA NMPOMEXYTOUYHbIX YPOBHEN HanpsXXeHWs, 4To ynpolaeT
KOHCTpYKUuMto. OfHaKO JaHHas cxema TpebyeT TOYHOro ynpas/ieHWUs 3apsafoM U paspsagoMm
KaX[O0ro KOHJEeHCaTopa, a Takxe MOCTOAHHOro noAfepXxaHus 6GanaHca HanpsXXeHus A
npejoTBpalleHns HecTabuNbHOCTU paboTbl CUCTEMbl. OTO YCNOXHSAET Yynpas/ieHWe W
NPOeKTMpOoBaHMe, 0CO6EHHO NPU YBEIMYEHWUN YMCa YPOBHEN.

Ona peanu3aumm unHBepTOpa C MNPOMEXYTOUYHbIMW KOHAeHcaTtopamu TpebyeTcs
(n-1)x(n-2)/2 KoHpeHcaTopoB. C yBenuMyeHWem KO/MM4YeCcTBa YPOBHEM cXxema CTaHOBMUTCA
6onee rpoMo3fKolM U MeHee yA0OHOM B aKcnayartaluu, YTO OrpaHu4MBaeT ee NpUMeHeHue B
onpeaeneHHbIX 061acTAX, TPeOYHLWMX KOMNAKTHOCTH.

KackagHblil MOCTOBO WHBepTOp MpefcTaBasieT Cc060K TOMONOrMO, B KOTOPOWA
OfHO(a3Hble MOCTOBble WHBEPTOPbl COEAMHAKTCA MOCNef0BaTeNbHO [ANA  MONyYeHus
CTYNeHYaToro BbIXOAHOr0 HanpskeHus [8]. TpeMMyLlLecTBO KackajHOro MoCTOBOIO
MHBEPTOpPaA 3aK/l04aeTca B ero MOAY/IbHOW CTPYKTYpe, KOTopas ynpoliaeT KOHCTPYKLMUIO K
06CnyXunBaHue, a TakXKe B BOSMOXHOCTW paboTbl MPU BbICOKUX YPOBHAX HaNPsXXeHUs U TOKa.
BbixofiHOE HanpsHXKeHWe npu TakoW Tononoruv opmupyeTca nyTem CyMMUPOBaHUA
HanpsHKeHUN KaxAon AYelku B OMpefesieHHbI MOMEHT BpeMeHW. [pu Mcnosib30BaHUU N
MOCTOBbIX MHBEPTOPOB MOXXHO MONYYUTb BbIXO4HOE HanpsxeHue ¢ (2n+1) yposHamu. Ho npu
3TOM KaXAblli H-MOCT COAepXUT 4N KN Yeh KOMMYTaLmnu.

MpencTaBNAeT WMHTEpec elle OfHA TOMOJ0rus, OTaMYarollasca Tem, 4YTO 3ajada no
(hOPMUPOBAHUIO YPOBHE HanpsXKeHWs W 3afaya Nno ero WHBepTMPOBAHWMIO BbIMOHAKTCA
oTAenbHbiMy 610kamu [9]. [laHHas TONONOrna NpefcTaB/ieHa Ha PUCYHKe 2.

PUCYHOK 2. TONONOrMSA Ha OCHOBE KOMMYTaTopa YPOBHei

Tononorus Ha OCHOBE KOMMYyTaTopa YPOBHE UMeeT psj NPeMMyLLecTB, OCHOBHbIM U3
KOTOpbIX  BNSETCS  BO3MOXHOCTb  pa3fielbHOro  OoT  npouefypbl  WHBEPTUPOBAHMUSA
(hopMmMpoBaHMst HOPMbl BbIXOAHOFO HanpsXXeHWs. TONONOMMs TakXe No3BosseT HOPMUPOBaTh
B MHBEPTOpPe NH060E KONMYECTBO CTYMeHel HanpsbkeHus. Mpu 3TOM B KayecTBe MCTOUYHWKOB
MUTaHUS MOXXHO MCNO/b30BaTh Pa3/IMYHOE KOIMUYECTBO aKKYMY/NATOPOB, COMIHEUYHbIX GaTapeii
WK APYTUX NCTOYHUKOB 3HEpPruu.
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PesynbTaTtbl UccnefoBaHus

C y4yeTOM BbICOKOIW CTOMMOCTM KOMMOHEHTOB CWIOBOM 3NEKTPOHMKM, TaKUX Kak
aKKYMyNnsTOpHble GaTapen, CWIOBblE AMOAbI, KOMMYTALMOHHbIE KIKOYM UM KOHAEHCATOPHI,
BaXXHO Y4YMTbIBaTb 06LLee KONMYECTBO 3TUX 3/1IEMEHTOB AN8 KaXAON TOMOMOrMM OTAENbHO.
Takum 00pa3oM, MOXHO BbIBECTU YpaBHEHME 3aBUCUMOCTM O06LEero 4ucna CuI0BbIX
KOMMOHEHTOB N OT 4yMcna ypoBHEN HanpsykKeHWs MHBepTopa N ANA KaXAOoW M3 TOMONOrUiA.
MonyyeHHble pe3ynbTaTbl aHAIUTUYECKUX WM MaTemMaTUYECKUX WCCNeA0BaHUA CBeAeHbl B
Tabnuyy 1 n npeacTaBneHbl rpagMyecky Ha PUCYHKe 3, 4TO NO3BONSET BU3YaslbHO OLEHUTb
pas3nMuMa B NOTPEOHOCTAX KaXKAol TOMOMOrnun.

Tabnmua 1. KonnM4yecTBO MCMOMb3YEMbIX 31EMEHTOB ANS peanusauum TOMONOruin

NHBepTOpa
No MapameTp MW c O MW c MK KMW nT
1 Knwun KommyTaumuu 4(n-1) 4(n-1) 4n n+4
2 VCTOYHMKM nnTaHna 2n 2N n
3 CwunoBble gnofbl 2 (n-1)(n-2) 0 0
4  CwnnoBble KOHAeHcaTOpPbI 0 (n-1)(n-2) 0 0
NToro komnoHeHToB N 2 N2 n2+3n-2 5n 3n +4

PucyHok 3. F'pank 3aBUCMMOCTEN KONMYECTBa CUMIOBbIX KOMMOHEHTOB OT YMCNa YPOBHEN
HanpsXXeHUa nHBepTopa

N3 rpajmka BMAHO, 4YTO TOMONIOrMA Ha OCHOBe KOMMYyTatopa yposHei (MT) TpebyeT
HaMMeHbLLEero Ynmcna CUI0BbIX KOMMNOHEHTOB MO CPaBHEHMIO C APYTUMU CXeMaMu, TaKUMU Kak
MHOrOYPOBHEBbIA WHBEPTOP C OrpaHuyuMTensHbiMu auogamu (MW ¢ Ofl), uHBepTop C
nepekntoyaeMbiMu KoHaeHcatopamu (MW ¢ MK) n kackagHbli MocToBOM MHBEpTOp (KMIW). C
yBENNYEHNEM YMca yPOBHe M, NPeMMyLLecTBO TOMO0OTMM HA OCHOBE KOMMYTaTopa ypOBHe
CTAHOBMUTCH BCe 60JIee OYEBUIHbIM.

Haunbonbluee KONIMYeCTBO KOMMOHEHTOB  TpebyeTcs ana  TtomonformM ¢
OrPaHMYNTENbHBIMW OMOAAMW, YTO OrpaHMYMBaEeT ee 3KOHOMUYECKYHO 3(P(PEKTMBHOCTbL Mpu
BbICOKMX  YPOBHAX BbIXO4HOr0  HanpsxeHud.  Tononorns ¢ NepPekinyaemMbiMm
KOHAeHcaTopamnm W KackafHblli MOCTOBOW WHBEPTOP TakKXe MOoKa3blBaldT TEHAEHUMIO K
YBE/IMYEHUIO YMCNAa KOMMOHEHTOB, XOTA U B MeHbllel cTeneHn, yem MW ¢ OL. Takum
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o0pa3oMm, TOMOJIOTHS HAa OCHOBE KOMMYTaTOpa YpPOBHEH SIBISIETCS NPEANOYTHUTENbHBIM
BapUAHTOM JJII HHBEPTOPOB € OOJBLINM YUCIOM ypOBHEH. B TO ke BpeMsi, MpH BBIXOJHOM
HANpPSDKEHUH C YHCIIOM YPOBHEH MEHee Tpex, ajJbTepHATHBHBbIE CXEMbl MOTYT ObITH Ooiee
LeJIeCO00Pa3HBIMU.

3akaouenne

PesynbraThl aHaMM3a MOKA3ay, YTO MpejiaraeMast TOTIOJIOTHsl HA OCHOBE KOMMYTaTopa
ypOBHEH o00NagaeT psAaOM CYIIECTBEHHBIX MNPEHMYIIECTB [0 CPAaBHEHUIO C JPYTHMHU
pemennssmu. Ha rpaduke 3aBUCHMOCTEH BHIHO, YTO ISl peaM3allidl MHOTOYPOBHEBOTO
UHBEPTOpPa IO TMpenjaraeModl TOMOJOTHH TpeOyeTcsi MEHbIIee KOJWYECTBO CHUJIOBBIX
KOMIIOHEHTOB, YTO CHMYKaeT OOIIYI0 CTOMMOCTH M TOBBIAET KOMIAKTHOCTb KOHCTPYKIIHH.
OTH NPEeNMyIIecTBa CTAHOBATCS OCOOEHHO OYEBHIHBIMU IPU OOJNBIIOM YHUCIIE YPOBHEH, rie
3aTpaThl U radapuThl HHBEPTOPOB C JPYTHMMHU TOMOJOTHSIMU 3HAYUTEIBHO BO3pacTaroT. Jliis
UHBEPTOPOB ¢ HEOOJBIINM YHCIIOM YPOBHEH (MeHee Tpex) OoJiee MOAXOIAIIUMH MOTYT OBITh
APyTHUE TOTIOJIOTHUH, TaK KaK UX peanu3alus TpeOyeT MEeHbLIIe 3aTpar.

Takum 0Opa3oMm, pe3ynbTaThl JAHHOTO MCCIEIOBAHHUA MOTYT OBITh MCIIONB30BAHBI IS
BBIOOpPa ONTHUMAJIbHOW TOMNOJOTMM MHOTOYPOBHEBOTO HWHBEPTOpPAa B 3aBUCHMOCTH OT
KOHKPETHBIX TEXHHYECKUX M SKOHOMHUYECKUX TpeOOBaHHWH, YTO MO3BONUT 3(PPEeKTHBHO
yIOBJIETBOPUTH TOTPEOHOCTH COBPEMEHHBIX CHUCTEM JHEPrOoCHaOXKEHHs M  IOBBICHTH
HAJIe)KHOCTb U CTAaOMIIBHOCTD UX paboThI.

HNudopmauns o puHaHCHPOBAHUH
Hannoe wuccnenosanne (uaancupoBanocb Komwurerom naykn MHBO PK (rpant
Ne AP13268732).
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ENSEMBLE DEEP LEARNING APPROACH FOR APPLE FRUITLET DETECTION
FROM DIGITAL IMAGES
Lili Nurliyana Abdullah!, Fatimah Sidi', Kurmashev 1.G.2, Iklassova K.E.?
Mohamad Yusnisyahmi Yusof !, Iskandar Ishak!
*Universiti Putra Malaysia Serdang, Selangor D. E., Malaysia
’Manash Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author:_liyana@upm.edi.my

Abstract

Agriculture commodities are commodities that have a high economic worth and the potential to be
developed further. The green and red apple, in instance, is one type of fruit that has the potential to be cultivated
as part of agriculture. The apple economy is reasonably steady, particularly with regard to the supply of production
to the market. The purpose of this research is to enhance the performance of the CNN-based model and make it
capable of precise detection of the green and red apple fruitlet. To enhance the overall performance of the model,
the revised CNN-based YOLOvS ensemble model was implemented with the SiLU (Sigmoid Linear Units
activation function), Batch Normalization, and SGD (Stochastic Gradient Descent) algorithms. The combination
of activation function, optimization, batch normalization, and ensemble technique can be later used to enhance the
YOLOvVS5 ensemble model and used to detect the green and red apple fruitlet with the benefits of utilizing limited
resources. This is possible thanks to the combination of the activation function, optimization, batch normalization,
and ensemble technique. According to the findings of the comprehensive research, the accuracy of the updated
yolo ensemble model has climbed into 97.8%, 92.1%, 95% percent of accuracy mAP for green, red and both apples
together compared to previous model.

Keywords: Fruit, quality, accuracy, ensemble, Genetic Algorithm, machine, learning, fruit type.
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Angarma

AyYBUT mapyamsIIbIK 6HIMIACPI KOFAPHl IKOHOMHKAJIBIK KYHABUTBIKKA HE YKOHE OJIAPIBI OAAH 9Pl JAMBITY
MYMKIHZIT1 6ap. ’Kacsn »oHe KbI3bLT aaMa - OyJT ayblil Iapy alIbUIBIFBIHBIH OIp 06iri peTinae ecipyre 001aThH
JKEeMIC Typi. AlMa 3KOHOMHKACHI, OCIPECce OHTIPICTI HAPBIKKA JKCTKI3Y TYPFBICBIHAH TYPAKTHL. By 3eprTeymiH
MAaKCaTHI - )KACBLJT )KOHE KbI3bLT AJIMAHBIH KbLITBIKTAPBIH .1 aHBIKTAY YIHIH CNN (KOHBOJFOLMSUTBIK HEHPOH/IBIK
JKeJTl) HEeTi31HACTI MOACTBAIH OHIMILTIriH apTTHIPY. Mo ebaiH Kambl oHIMALTiTiH apTTeIpy yiiH SiLU (Sigmoid
Linear Units axtuBarmst (DyHKIMICH), MAPTISIBIK HopMammsaums sxoHe SGD (Stochastic Gradient Descent)
ANTOPUTMIH KOJJAHATHIH >KaHapThUwaH YOLOvVS aHcamMOnmbaik MOAemi eHrizinal. AKTuBanus (PyHKIHICHL
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OHTAWIAHABIPY, HOPMANM3ANMWS >KOHE aHCaMOIbIIK TaCiiiH vimeciMi YOLOVS MonemiH KeTUImIpyTe >KOHE
pecypcrapapl YHEMICH OTBHIPBIN, aiMa KbUITHIKTAPBIH AHBIKTAyFa Naimamanyra Oomamsl TOJBIK 3eprrey
HOTIOKEJIEpl Oo¥bIHINa, >kaHApThUFaH YOLO ancamONbIiK MOJCNIHIH JONAITT >KACBLIL, KbI3BUI XKOHE OapIIbIK
anMamap yimiH corkecinme 97.8%, 92.1% xone 95% 00mmbL.

Kinr ce3aep: skemicTep, cama, A9IAIK, aHCAMOJb, TCHCTHKAJIBIK aJTOPHTM, MAIMHHABIK OKBITY, JKCMIC

TYPpI.
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AHHOTAHSA

CebCKOXO03MICTBCHHBIC TOBAPHI 00IAJAI0T BBICOKOH 3KOHOMHYCCKOH LEHHOCTBHIO M MOTCHIMAIOM I
JABHEHINETO PA3BUTHIA. 3EICHOE M KPACHOE SOJIOKO, B YACTHOCTH, MPEACTABILIFOT CO00i BUI (PPYKTOB, KOTOPBIH
MOET OBITh YCIICITHO KYJBTHBHPOBAH B PAMKAX CEJBCKOTO XO3MHCTBA. DKOHOMHMKA, CBSI3aHHAS C SAOJOKAMH,
OTHOCHTEIFHO CTA0MIbHA, OCOOCHHO B IUIAHE 0OCCTICUCHIS MTOCTABOK HA PHIHOK. Lle1b JaHHOTO HCCIeI0BaHIT —
VIYYIINTh TPOHM3BOJUTEIBHOCTh MOJCIM HA OCHOBE CBEpTOUHOH Heifpomno ceth (CNN) ams TOYHOTO
OTPCICICHAUS TUIOIHKOB 3CTICHBIX H KPACHBIX A07I0K. /)11 MOBBIICHHUS OOIICH MPON3BOIUTCIIFHOCTH MOICITH ObLIA
BHCAPCHA YCOBCPIICHCTBOBAHHAS aHCAaMOIeBas Moaeas YOLOVS ¢ ucmoms3oBanueM (yHKIUH akruBarmn SiLU
(Sigmoid Linear Units), ropmamm3amuu Oatda u aaropurMa SGD (Stochastic Gradient Descent). Coueranme
(OYHKIMHA aKTHBAIMK, ONTHMHU3AINH, HOPMAIM3AIUH B aHCAMOJICBOTO TTOIX01A MOXKET OBITh HCTIOIb30BAHO IS
JanpHeHmero yayumeHns Moaemn YOLOvVS, mo3eonas 3((CKTHBHO OOHAPYKHMBATH IUIOJWHKH SOJOK C
MHHHMAJIBHBIMH 3arpaTaMu pecypcoB. COTIAcHO pe3ylnbTaTaM BCECTOPOHHETO HCCICAOBAHUS, TOYHOCTD
obonoBnenHoH Mozemn YOLO mocturma 97.8%, 92.1% u 95% nig 3e1CHBIX, KPACHBIX M BCEX 070K BMECTE,
COOTBETCTBCHHO, IO CPABHCHHUIO C MPEIBLTY IMMH MOICIBIMH.

KioueBbie cjoBa: (QpyKTh, Ka4eCTBO, TOYHOCTb, AHCAMOIb, TCHETHUCCKUH ANTOPHTM, MAIIHHHOC
oOyucHue, BUJ PPyKTOB.

I. INTRODUCTION

The rapid and accurate detection of apple fruitlets before the thinning process is essential
for implementing effective early yield estimation and autonomous fruit thinning systems.
However, challenges such as complex growing environments, inconsistent lighting conditions,
clustering and occlusion of fruitlets, and the similarity between fruitlets and background color
make detection difficult [1-3].

This study aims to address these challenges by developing a robust detection system using
the YOLO VS5 deep learning model, optimized for precision, recall, and mean average precision
(mAP). By leveraging advancements in ensemble learning and transfer learning, this research
proposes an effective and scalable solution for apple fruitlet detection in agricultural settings.

In general, a neural network extracts patterns from a provided data sample. It leverages
our understanding of the human brain's functioning, particularly the relationships between
neurons in the cerebral cortex, to develop algorithmic solutions. At the core of a neural
network's hierarchy lies the perceptron, a mathematical representation of a biological neuron.
For instance, like the cerebral cortex's biological neurons that form multiple interconnected
layers, a neural network can also have multiple layers of interconnected perceptrons. To
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produce an output, the input values of raw data pass through a network formed by perceptrons,
resulting in a prediction or an informed estimate about a specific object. For example, by the
end of the experiment, the machine can classify the object with a certain confidence level,
expressed as a percentage.

Based on literature, deep learning provides a powerful and efficient tool for detecting
apples due to their ability to handle complex visual tasks, adapt to different conditions, and
deliver high accuracy and real-time performance. This is due to the fact that deep learning
approaches Deep learning models, especially convolutional neural networks (CNNs), excel at
automatically extracting complex and high-level features from images. This capability is crucial
for distinguishing apples from the background and other objects in a varied orchard
environment. It is also highly effective in handling the variability in apple appearance caused
by differences in lighting, occlusion, and clustering. They can learn to recognize apples under
different conditions and from various angles. Other than that, through deep learning models, it
can be scaled and adapted to different apple varieties and growing conditions without extensive
manual intervention. This adaptability is critical in agricultural settings where conditions can
vary widely.

Therefore, in this paper, a deep learning approach is chosen as the focus of the work and
Yolo 5 model is selected as it is mature, stable and have a lot of resources for references
compared to the other more advanced model. This paper reviews existing literature on fruit
detection for agricultural applications using machine learning in Section II. Section III details
the implementation of the proposed model, Section IV examines the results and their
implications, and Section V concludes with key findings and suggestions for future research.

II. RELATED WORKS

Recent advancements in deep learning have significantly improved object detection
capabilities in agriculture. For instancedemonstrated the use of a channel-pruned YOLO V5
model for apple detection, achieving high precision and mAP scores under complex conditions
[3]. Similarly, implemented an enhanced YOLO VS5 architecture incorporating multi-head
attention mechanisms to improve the detection of apple fruitlets in dynamic environments [2].

Ensemble algorithms have been included in many practical applications to improve
prediction accuracy. This article discusses bagging, boosting, and stacking, three popular
ensemble methods [4]. The YOLO-V4 model was chosen for the orchard. The encouraging
results show that YOLO models can effectively detect and predict the yield of orange fruits in
an orchard. The yield estimation for two- and four-sided imaging differed considerably. For
thin and dense canopy, a two-side and four-side imaging approach was presented [S]. The small
size of the detected object, the variable illumination conditions, and the lack of sufficient data
make this a difficult learning challenge.

To boost detection accuracy, the training set contains negative samples, and the images
are normalized to the color of the trap background (yellow) to unify illumination situations [6].
Public image files of apple, peach and pears blooms in diverse situations were used for this
study [7]. CNN models were fine-tuned with transfer learning to cut training time and improve
accuracy. The AlexNet and ResNet-18 networks had the highest overall accuracy for white and
black mulberry maturity classification, respectively [8].

In [9], the work focuses on the detection of apple defects using a novel approach
combining the FCM-NPGA algorithm and multivariate image analysis. The study proposes a
method to accurately identify defects in apples, aiming to improve quality control in the fruit
industry. By integrating fuzzy c-means clustering with non-dominated sorting genetic
algorithm (FCM-NPGA) and multivariate image analysis techniques, the proposed method
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offers a robust solution for detecting defects in apple images. This approach contributes to
enhancing the efficiency and accuracy of defect detection processes, which are crucial for
maintaining high-quality standards in fruit production. Another work done in [10] which
focuses on agriculture introduces a method for automatic detection of small fruits using a Faster
R-CNN (Region-based Convolutional Neural Network) framework with classifier fusion. The
study presents an innovative approach to efficiently and accurately detect small fruits, aiming
to streamline agricultural processes. By incorporating classifier fusion techniques into the
Faster R-CNN model, the proposed method achieves enhanced performance in fruit detection
tasks.

Another work focusing on fruit harvesting is presented in [11], in which a method for the
detection of fruit-bearing branches and localization of litchi clusters, designed specifically for
vision-based harvesting robots is proposed. The study addresses the challenges associated with
automating fruit harvesting processes by developing a vision-based solution. By leveraging
advanced image processing techniques, the proposed method accurately identifies fruit-bearing
branches and localizes litchi clusters, facilitating efficient harvesting operations.

Another work that focuses on fruit detection using deep-learning method is the proposed
detection for kiwi fruit [12]. In this work, kiwifruit detection using pre-trained VGG16 with
RGB and NIR information fusion is proposed, in which it manages to enhance the accuracy of
fruit detection in agricultural environments. Similarly, another proposed apple detection
method is proposed in [13], in which color and shape features are used. This study proposes an
approach that utilizes color and shape characteristics to accurately identify and detect apples in
images. By leveraging these features, the method achieves effective apple detection,
contributing to the development of efficient fruit detection systems. Tomato, which is also
another huge agricultural commodity has also been featured in [14] for the purpose of image-
based detection. In this work, an automatic detection system for single ripe tomatoes on plants,
combining Faster R-CNN and intuitionistic fuzzy set methods to enhance tomato harvesting
efficiency.

The literature covers several approaches in fruit detection for the purpose of agriculture
activities using machine learning, specifically deep learning. It shows that deep learning has
been extensively used in fruit detection and helps automation in fruit farming. Future research
directions for models like YOLOVS in fruit farming should aim to address the unique challenges
and requirements of agricultural applications, with a focus on accuracy, efficiency, scalability,
and practical deployment in real-world farming scenarios.

HI. METHODOLOGY

The proposed methodology utilizes the YOLO V5 model for apple fruitlet detection. The
key steps are as follows:

1. Dataset Preparation.

— The Roboflow apple dataset was used, containing 720 annotated images of apple
fruitlets in various conditions (e.g., clustered, occluded, and under different lighting).

— Data augmentation techniques such as flipping, scaling, and brightness adjustment
were applied to enhance model robustness.

2. Model Training.

— YOLO VS5 was fine-tuned using a transfer learning approach with a pre-trained
CSPDarknet53 backbone.

— Training parameters included a learning rate of 0.001, a batch size of 16, and 100 epochs.
— The dataset was split into training (70%), validation (20%), and testing (10%) subsets.
3. Evaluation Metrics.
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- Mean Average Precision (mAP) was calculated to evaluate model performance.

- Precision and recall metrics were used to assess the model’s ability to correctly identify
and localize fruitlets.

4. Ensemble Learning.

- Multiple YOLO V5 models were trained with varying hyperparameters, and their
predictions were aggregated to improve accuracy and reduce false positives.

This section outlines the detailed material and method used to detect apple fruitlets before
the thinning process from digital images. The proposed methodology for apple image detection
utilizing YOLOV5, augmented with CSP Darknet53, entails a structured approach designed to
achieve accurate and efficient detection of apple fruitlets as depicted in Fig. 1

Fig. 1 Methodology Flowchart

The process begins with acquiring a comprehensive dataset of apple fruitlets, which
includes annotated images capturing diverse apple fruitlet instances in various environmental
contexts. Subsequently, the images undergo meticulous pre-processing steps to standardize
their quality and prepare them for model input. This includes resizing, distortion correction,
and normalization to ensure uniformity across the dataset. Following pre-processing, data
augmentation techniques are applied to enhance dataset diversity and improve model
robustness. These augmentations encompass transformations such as flipping, rotation, scaling,
and adjustments to brightness and contrast. The dataset is then partitioned into training,
validation, and test sets to facilitate model evaluation.

In the training phase, the YOLOv5 model, enhanced with CSP Darknet53, is trained on
the augmented dataset. CSP Darknet53, known for its efficient feature extraction capabilities,
enhances the model’s ability to capture relevant features from the input images, thereby
improving detection performance. Limited epochs are employed to prevent overfitting and
optimize computational resources. To further enhance performance, an ensemble learning
approach is adopted, integrating predictions from multiple YOLOv5 models augmented with
CSP Darknet53.



M. Ko3bi0aes ateingarel CKY Xa6apumbics /
188 BectHuk CKY umenu M. Ko3bi6aesa. Ne 4 (64). 2024

Finally, the ensemble of models is utilized to make predictions on unseen data, yielding
bounding boxes or segmentation masks outlining detected apple fruitlets, along with confidence
scores denoting prediction certainty. Through this methodological framework, the goal is to
develop a robust and accurate system capable of effectively detecting apple fruitlets in diverse
real-world scenarios, leveraging the advanced feature extraction capabilities of CSP Darknet53
within the YOLOVS architecture.

IV. RESULTS AND DISCUSSION

In this work, we focused on the implementation of activation function that improves upon
SILU or point to a new methodology that can be applied in order to use older activation function
[1][2][3]. The Sigmoid Linear Unit (SiLU) activation function, also known as the Swish
activation function, has become increasingly popular in deep learning due to its several
advantages over other activation functions such as Rectified Linear Unit (ReLU), Sigmoid, and
Hyperbolic Tangent (Tanh). Here are some reasons why SiLU is used:

e Non-Monotonicity: SiLU has a non- monotonic property, which means that its
derivative does not always increase or decrease, unlike ReLU. This non- monotonicity has been
shown to improve model training and performance.

e Smoothness: SiLU is a smooth function, which means that its derivative is
continuous and has no abrupt changes. This property can help to avoid some of the problems
associated with using ReLU, such as the "dying ReLU" problem.

e Computationally Efficient: The computation of SiLU is simple and efficient, which
can lead to faster training times compared to more complex activation functions.

e Increased Model Accuracy: Studies have shown that SiLLU can improve the accuracy
of models compared to other activation functions, such as ReLU.

The SiLU function is as follows:
silu(x)=x*o(x),where a(x) is the logistic sigmoid.

Overall, SiLU is a promising activation function that can help improve the performance
and efficiency of deep learning models.

A. Backbone CSP Darknet53

CSP (Cruise SP) Darknet53 is a deep neural network architecture that is used for image
classification tasks in the field of computer vision [1]. It is based on the ResNet architecture
and is trained using the PyTorch framework. The "53" in its name comes from the fact that it
has 53 convolutional layers, making it a deeper network compared to other architectures.
Because of its excellent performance on large-scale image classification benchmarks, the CSP
DarknetS3 is a popular choice for tasks such as object identification and image segmentation.
This is because of the reputation the CSP Darknet53 has earned. The architecture of CSP
DarknetS3 is composed of two distinct parts: the stem and the various stages. The stem is made
up of several convolutional layers, which work to increase the number of channels while
simultaneously decreasing the spatial resolution of the image that is being fed into the system.
Each of the many blocks that make up the multiple stages has multiple convolutional layers,
batch normalization layers, and activation layers. The multiple stages are formed of numerous
blocks. It is possible for information to move throughout the network because the output of
each block is connected, via a residual connection, to the input of the following block.

The processing, accuracy, and number of parameters in CSP Darknet53's architecture
have all been thoughtfully weighed and balanced against one another. Because of this, it is an
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excellent option for endeavors that demand great accuracy in addition to high computing
efficiency. CSP Darknet53 can start from zero on a big dataset, which will result in greater
performance, and the weights ofthe network can be fine-tuned on a particular datasetto increase
its performance. Fig. 2 shows the block diagram of the proposed work with CSP Darknet53
inclusion.

Fig. 2 The Proposed Ensemble Approach with CSP Darknet53 Block Diagram

B. Hyperparameter

In deep learning, hyperparameters are parameters that are set before the training process
begins and cannotbe learned directly from the data. They govern the behavior and performance
of the neural network during training and include variables such as learning rate, batch size,
number of epochs, and model architecture. For fruit detection tasks in deep learning,
hyperparameters play a crucial role in determining the accuracy, speed, and efficiency of the
detection model. Optimizing these hyperparameters through techniques like grid search,
random search, or Bayesian optimization is crucial for achieving optimal performance in fruit
detection tasks. Fine-tuning hyperparameters based on empirical observations and domain
knowledge can lead to more accurate and efficient fruit detection models tailored to specific
agricultural applications.

Stochastic Gradient Descent (SGD) is recognized as a straightforward, yet highly
effective optimization algorithm widely utilized for training linear classifiers and regressors,
especially when applied under convex loss functions like Logistic Regression and Support
Vector Machines (SVMs). Despite its long-standing presence in the machine learning domain,
SGD has recently gained significant traction for large-scale learning applications. This
resurgence of interest is due to its proven ability to handle massive and sparse datasets, making
it a preferred choice in fields such as natural language processing and text classification.

One of the standout features of SGD s its scalability. When working with sparse data,
the algorithm efficiently processes problems involving more than 105 training samples and
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features. Its implementation often includes regularized linear models where updates occur
incrementally. By estimating the gradient of the loss function for individual samples, the model
is refined iteratively, ensuring a gradual adjustment in learning rate, which is critical for
convergence. Furthermore, SGD supports mini-batch or online learning through its partial-fit
method, enabling out-of-core processing for extensive datasets. To achieve optimal
performance, it is recommended to normalize the data to have zero mean and unit variance,
ensuring stability during training.

This flexible algorithm can be applied to both dense and sparse datasets represented as
floating-point arrays. The model’s behavior is highly customizable through parameters such as
the loss function (e.g., log loss for logistic regression) and regularization techniques.
Regularization serves as a control mechanism, penalizing large coefficients and steering the
model towards sparsity or smoothness, depending on the chosen norm (L1, L2, or Elastic Net).
By truncating updates that surpass zero due to regularization, SGD effectively facilitates feature
selection and builds sparse models.

SGD is not confined to a specific family of models but rather serves as a robust
optimization framework. For instance, SGD Classifier and SGD Regressor in scikit-learn offer
equivalent alternatives to conventional classifiers and regressors like Logistic Regression and
Ridge, with the added flexibility of SGD optimization. Despite its advantages, SGD has some
notable limitations. Its performance is influenced by the selection of hyperparameters, such as
the learning rate, regularization strength, and the number of iterations, which can significantly
impact computational efficiency and training time. Additionally, the algorithm's sensitivity to
feature scaling may result in slow or unstable convergence if data preprocessing is inadequate.
Fig. 3 shows the block diagram of the Hyperparameter tuning process.

Fig. 3 Hyperparameter Tuning



M. Ko3blbaeB atbiHaarbl CKY XabapLubicbl /
BecTHUK CKY nmeHn M. Kosbi6aeBa. Ne 4 (64). 2024 191

C. Dataset

Dataset used in this work is the apple images dataset hosted in Roboflow [15]. The dataset
comprises a diverse collection of 720 images depicting apples in various contexts, including
different apple types, sizes, colors, and conditions. Images may feature individual apples,
clusters of apples, apples on trees, and apples in different environmental settings. Each image
in the dataset is meticulously annotated with bounding boxes or segmentation masks, accurately
delineating the locations of apples within the image. These annotations provide essential ground
truth information necessary for training object detection or segmentation models.

Fig. 4 Example Image Augmentation Done

Image data augmentation is a technique used to artificially increase the size of a dataset
for training machine learning models [1]. It is necessary to modify the data that is already
present in a way that maintains the essential aspects of the data while also adding variation to
the dataset for the purpose of the model being able to learn how to generalize the loss. This
modification must be carried out in such away that the model is able to learn how to learn how
to generalize the loss. This can be helpful in preventing overfitting, which is when a model
becomes highly specialized to the training data and has poor performance on data that it has not
seen before. This happens when a model is fed enough of the same data repeatedly. An
illustration of the author improving the quality of a photograph by cropping, resizing, rotating,
and scaling it as presented in Fig. 4.

D. Bagging

Bagging (short for Bootstrap Aggregating) is an ensemble learning technique that
involves combining multiple models or predictors to improve the accuracy and stability of
predictions. The technique is particularly useful when dealing with high variance, low bias
machine learning models such as decision trees. The basic idea behind bagging is to train
multiple instances of the same model on different subsets of the training data. The subsets are
typically created by randomly sampling the original training data with replacement, a process
called bootstrap sampling. This means that some examples may be selected multiple times,
while others may not be selected at all. The YOLOv5s model is the smallest and fastest variant
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of YOLOV5, with 7.9 million parameters, while YOLOv5m is a medium-sized variant with
21.8 million parameters. By combining these two models into an ensemble, we can leverage
the strengths of each model to improve the overall accuracy and speed of object detection. In
this ensemble model, the output of each model is typically combined using aweighted average
or a voting mechanism to produce the final prediction. Fig. 5 shows the ensemble learning
bagging network.

ENSEMBLE-BAGGING

CLASSIFIER1

VOTING!

CLASSIFIER1 ENSEMBLE

CLASSIFIER
ORIGINAL

DATASET

BOOTSTRAP SAMPLES CLASSIF ERn

Fig. 5 Ensemble Learning Bagging Network

For example, in a YOLOvV5s and YOLOv5m ensemble, the predictions of each model can
be weighted based on their individual performance on a validation set to produce a final
prediction that is more accurate and robust than either model alone [2]. Once the subsets are
created, a separate model is validating on each of them. These models are then combined by
taking a simple average of their predictions (in the case of regression problems) or by majority
voting (in the case of classification problems). The benefits of bagging include reducing
overfitting and improving generalization performance. By using yolovbs and yolovbm
ensemble models that are trained on same subsets of the data, bagging can help to reduce the
variance of the overall model, making it less likely to over-fit to the training data. This can lead
to more stable and accurate predictions on new unseen data

The ensemble YOLO V5 model achieved a mean mAP of 95%, outperforming baseline
models such as Faster R-CNN and SSD, which achieved mAP scores of 89% and 85%,
respectively. Table 1 summarizes the results across various evaluation metrics.

Table 1 Results

Model Precision Recall mAP
YOLO V5 (Ensemble) 96.2% 93.8% 95.0%
Faster R-CNN 91.0% 88.5%0 89.0%
SSD 87.5% 83.0% 85.0%

Thus examples of detection by the YOLO V5 ensemble model are shown, demonstrating
its ability to accurately detect apple fruits under challenging conditions such as partial occlusion
and fruit overlap.
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V. CONCLUSION
This study demonstrates the effectiveness of an ensemble YOLO VS5-based approach for
apple fruitlet detection in complex agricultural environments. The proposed method
outperforms existing models in precision, recall, and mAP, highlighting its potential for real-
world deployment. Future work will focus on integrating real-time detection capabilities and
extending the model to other fruit varieties. Additionally, efforts will be made to optimize the
model for edge computing devices, enabling its use in resource-constrained settings.
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Abstract

Missing data is a prevalent issue affecting data quality across numerous fields. One frequent challenge
arises when data is lost during the input stage. Numerous studies have proposed methods to impute missing values
for data across multiple fields. However, certain domains present unique challenges due to the involvement of
attributes from multiple scientific disciplines, such as biology, chemistry, and medical which complicates the
imputation process. The purpose of this study is to design an application that addresses missing values and
maintains accuracy in large datasets, with a focus on minimizing processing time. The application's performance
is evaluated based on classification accuracy using various imputation methods. The proposed application
outperforms performance compared to current software tools such as against R package, Statistical Package for
the Social Sciences (SPSS), Stata, and Microsoft Excel. This study helps to improve data quality and contributes
to data science by improving the data cleaning procedure, which is a step in the data pre-processing stage.

Keywords: Missing Values, Imputation, Web Application, Data Quality.

IMPUTEX AJITOPUTMIH MAWJTAJIAHY APKBLIBI )KETICOEUTIH
MOJIMETTEPAI TOJTBIPY K¥PAJIbI
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Angarma

MbomiMeTTepaiH JKETICTCYl KONMTEeTeH cajajapia ACPCKTCPHAiH CamachlHA KEpi OCCpiH THTI3CTIH KCH
TapamFaH Mocene. JKui ke3aeceTin cedenTepain Oipi — aKmapaTThIH CHIi3Y Ke3iHae oFamysl. Typrm 3eprreyiacp
JKETICTICHTIH MOJIIMETTEPAl TOITHIPY OMICTCPIH YCHIHAABI, Oipak OHONOTHS, XHUMHS KOHE MCIHIMHA CHSIKTHI
cajamapaa Kelicajaabl CHIATTaMajapra OalIaHBICTHI KOCBHIMINA KHBIHABIKTAD TYBIHAAWABL. Byn 3eprreyain
MAaKCaThI — YIKCH MOIIMETTEP >KUBIHTHIFBIH/A KETICTICHTIH AEPEKTEPAl THIMIL TYPAC TONTHIPATHIH KOCHIMIIAHBI
JKacar mIbIFapy, OHACY VAKBITHIH a3aiTyFa OarbITTa/Fad. KOCHIMIIAHBIH THIMILIITT OPTYPIIL TOATHIPY OMICTCPIHIH
KIACCH(UKANMAIBIK, JQAITIHEC HETI3ACIC OTHIPHI OaranaHabl. ¥CeIHBUFAH Kockimma R, SPSS, Stata sxome
Microsoft Excel cHAKTBI KypamaapMeH CaJbICTBIPFAHIA APTHIKIIBLIIBIKTAPABI KOPCETIIL, ACPEKTEP CANAChIH KOHE
OJIAPABI TA3aJ1ay MPOLECIH )KAKCAPTABL.

Kiar ce3mep: KeTiCIICHTIH MOTIMETTEP, TOATHIPY, BEO-KOCBIMINA, ICPECKTEP CAIMACHL

HHCTPYMEHT JUISI BOCCTAHOBJIEHUA OTCYTCTBYROIIUX TAHHBIX
C HCITOJB30BAHUEM AJI'OPUTMA IMPUTEX
®atumax Cuau'”, JIuam Hypausina Aoaynaa!, Mycraga Ana6ana', Uckanaap Mmax!
*Vuusepcumem Ilympa Manaiizus, Cepoane, Cenaneop, Manaiizus
*Aemop ons koppecnondenyuu: fatimah@upm.edu.my

Aunnoranus
OTCyTCTBHC JAHHBIX MPEACTABIACT PACHPOCTPAHCHHYEO MPOOJICMY, HETATHBHO BIIHSIOIIYIO HA KAYCCTBO
JAHHBIX BO MHOTHX 00mactax. OmHOW W3 YaCTHIX NMPHYHH SABIFICTCA yTpara WH(OPMALMH HA 3Tamc BBOIA.
Pa3mriabIe HCCICA0BAHMUS TPEIIATAIOT MCTOABI BOCCTAHOBIICHHSA OTCY TCTBYFOIIHX TAHHBIX, OTHAKO B HCKOTOPBIX
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C(I)ean, TAKHX KakK 6I/IOJ'IOFI/I}I, XHMHA H MCIHIHHA, BO3HHKAKT JONOJIHHUTCIBHBIC CJIOXHOCTH H3-3a
MHOTOARCIUILTHHAPHOCTH arpuOyTOB. LIebI0 AAHHOTO WCCICOOBAHHS SBIACTCA Pa3pabOTKA MPHIIOKCHUA,
crocoOHOro 3(()eKTHBHO BOCCTAHABIMBATH OTCYTCTBYIOIIME JAHHBIC B KPYINHBIX HAabOpax MdaHHBIX C
MHHUMH3AaOHCH BpeMeHH 00paboTku. [IpOM3BOOMTCIBHOCTh NPHIOXKEHHSA OLCHUBAJIACH HA  OCHOBE
KJIACCH(HKALMOHHOH TOYHOCTH PAa3IHYHBIX METOJOB BOCCTAHOBICHHA. [IPSINOKEHHOE MPHIOKCHUCS
MPOACMOHCTPHPOBAJIO MPEBOCXOACTBO MO CPABHCHHUIO C CYIICCTBYOIIMMH HHCTPYMCHTAMH, TAKHMH Kak R, SPSS,
Stata m Microsoft Excel, ynydmas kauecTBO JAHHBIX H IMPOLECC UX OUUCTKH.
Kirouerbie ¢JI0BA: OTCYTCTBHC JAHHBIX, BOCCTAHOBIICHHC, BCO-MIPHIIOMKCHHAC, KAUCCTBO JAHHBIX.

I. INTRODUCTION

The absence of data represents a serious issue undermining the integrity and quality of
information, which ultimately negatively impacts analytical outcomes. This deficiency can
significantly reduce the accuracy of analysis and increase bias caused by the disparity between
available and missing values [1]. The primary reasons for such phenomena include respondents'
refusal to provide information, typographical errors, or equipment failures [2][3][4]. These gaps
inevitably arise during the data collection stage and must be addressed before initiating
preprocessing. Working with a complete dataset is critically important as data quality directly
affects decision-making in organizations [S]. For example, low-quality data can result in
inaccurate analysis outcomes, leading to poor decision-making. Thus, maintaining data quality
is a crucial factor that greatly affects decision-making in an organization. In other words, the
quality of the decision-making process relies on the accuracy of the data and the varying
abilities to interpret that data. For instance, low-quality data can lead to inaccurate data analysis
which in return results in providing wrong decisions. Therefore, these wrong decisions may
result in catastrophic effects on society and produce undesirable outcomes.

The purpose of this study is to develop the ImputeX application, which efficiently imputes
missing data in large datasets, minimizes processing time, and improves classification accuracy.
This application is designed to address the limitations of existing tools, such as limited performance,
complex configurations, and reliance on programming skills.

Research Objectives:

1. Develop the ImputeX algorithm using an ensemble machine learning approach to
restore missing values.

2. Conduct a comparative performance analysis of ImputeX with existing tools, including
R, SPSS, Stata, and Excel.

3. Apply the developed application to solve real-world problems in medicine and
bioinformatics.

This study contributes to the field of data imputation by presenting a user-friendly web
application, ImputeX, which efficiently handles missing data with high accuracy and reduced
processing time. The key contributions of this study include the comparative evaluation of
ImputeX with widely-used tools such as R, SPSS, Stata, and Microsoft Excel, and the
demonstration of its superior performance across various missing data scenarios. The remainder
of this paper is organized as follows: Section II provides a review of related works, Section 111
details the methodology, Section IV presents the results and discussion, and Section V
concludes the study with future directions

This paper is organized as follow: Section II presents the related works that emphasized
on the cause and effect of missing value problems, as well as the types of mechanism and
methods to address them. This is then followed by Section III which discusses the research
methodology that is employed by this study. The result and discussion section is presented in
Section IV and the conclusion is in Section V.
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II. RELATED WORKS

This section reviews the causes and effects of the missing values issue, highlighting its
effect on decision-making outcomes. It outlines the tools available for imputing missing data
and addresses the limitations of current methods. Missing values are a common issue that can
greatly impact the accuracy and reliability of data analysis. [3] examined the factors
contributing to missing values during the execution of an experiment. These missing values
may occur due to mistakes in manual data entry, equipment or mechanical failures, and errors
in data transmission. These issues can arise randomly and are often difficult to manage. The
main causes of missing values can be divided into three key categories: data collection
practices, data entry errors, and technical issues.

Data collection practices frequently result in missing values, which happen when specific
data points are either not measured or not recorded. For example, healthcare providers may fail
to record certain information due to time constraints, oversight, or a lack of standardized
protocols [1]. Moreover, patient non-compliance, such as missing follow-up appointments or
declining to provide specific information, can lead to incomplete records [6]. Data entry errors
are another common cause of missing values with factors such as typographical mistakes,
incorrect coding, or incomplete data entry contribute to the occurrence of missing values [7].
In terms of technical issues related to data management systems can also lead to missing values.
These issues encompass system crashes, software bugs, and data transmission failures, all of
which can result in data loss or corruption. Furthermore, discrepancies in data integration from
multiple sources, such as merging data from different departments or external databases, can
cause missing values [8].

There are numerous techniques for imputing missing data, but identifying the most
effective approach generally requires testing and comparing several methods before deciding,
Many public software tools have been developed to impute missing values through a graphical
user interface (GUI) A software tool called WIMP, developed using .NET technology by [9],
enabling users to create accounts, log into the system, and apply various imputation techniques
to address missing values. MIDA, a web-based imputation tool introduced by [10], is designed
to address the missing value problem specifically for data missing at random (MAR). MIDA
offers a user-friendly interface accessible to the public, requiring no software installation and
accommodating users of all programming skill levels. [11] intruduced ImputeEHR, a Python-
based imputation tool that enables the use of multiple machine learning techniques for data
imputation. Another imputation tool available to the public is BIMAM, developed by [12]. It is
designed to impute both continuous and binary types of missing data. However, the
aforementioned software tools have their limitations. For instance, WIMP's inability to export
results instantly can leave users waiting for a long time without any indication of the imputation
process's outcome. Regarding MIDA, the user can choose from five machine learning
approaches based on the type of variable that needs to be imputed. It also requires the user's
email to send back the results of the data imputation. Though ImputeEHR focused more on
reducing the execution time, it has outperformed in certain cases and is not viewed as an optimal
solution for missing values. In the case of BIMAM, users must specify the clustering variable,
output, covariate, initial iteration, and the number of updates. Additionally, there are numerous
tools and software available to the public that are commonly utilized by researchers and
practitioners to tackle the issue of missing values, each providing distinct features and
functionalities. Some of the most commonly used tools for missing data imputation include R
Package, IBM SPSS (Statistical Package for the Social Sciences), Stata, and Microsoft Excel,
when paired with the XLSTAT add-on.
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i. METHODOLOGY

The imputation tool has been developed as a web application known as the ImputeX
Application, driven by the ImputeX algorithm [13], utilizes modern web technologies to
provide a robust platform that enables users to impute missing values without requiring any
programming or machine learning expertise. The ImputeX Application has been developed
using the latest React technology for the frontend and the Flask web framework for the backend
[14]. The proposed application is a public website that allows users to impute missing values
using the ImputeX algorithm without requiring any registration process.

The ImputeX algorithm is based on decision trees and ensemble techniques. The main
stages of the algorithm are as follows:

1 Data preparation involves identifying missing values and determining their types,
whether numerical or categorical. The dataset is then split into training and testing subsets.

2. Selection of the imputation method is carried out. For numerical data, regression based
on an ensemble of decision trees is applied. For categorical data, classification is performed
using probabilistic models.

3. Prediction is executed using the ""Extremely Randomized Trees™ algorithm, which
predicts the missing values.

4. Post-processing includes validation of the imputed data using cross-validation
techniques and an evaluation of the imputation accuracy.

To further clarify the workflow of the ImputeX web application, Figure 1 presents aUML
Sequence Diagram illustrating the interaction between the key components of the platform:

Figure 1L UML Sequence Diagram of ImputeX Platform Workflow
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The diagram outlines the interactions between the user, frontend, backend, and the
database, showing the steps involved in uploading data, initiating the imputation process, and
retrieving the results.

The application is designed with modern web technologies to ensure ease of use. The
frontend is built with ReactJS for user interaction, while the backend relies on Flask and Python
libraries for data processing. The infrastructure utilizes a cloud-based server to enable fast and
efficient operations.

The TADPOLE dataset was used to validate the algorithm. This dataset contains 13,915
records with 99 attributes, including both numerical and categorical variables. Missing data
ratios ranged from 10% to 90%, providing a robust test environment for the algorithm.

To evaluate performance, two key metrics were used: accuracy, which measures the
proportion of correctly imputed values, and root mean squared error (RMSE), which quantifies
the deviation of predicted values from true values. Together, these metrics provide a
comprehensive assessment of the algorithm's effectiveness.

IV. RESULTS AND DISCUSSION

Here is an example of processing a dataset with an illustration of the input data, algorithm
steps and results. To test the performance of the algorithm, 10 runs were conducted on datasets
with missing values in the range of 10-90%. The following metrics were used for evaluation:
classification accuracy, RMSE error and execution time.

Table 1. Presents the performance of ImputeX compared to other tools:

Missing Ratio ImputeX R SPSS Stata Excel
10% 98.4% 98.2% 95.8% 97.2% 96.2%
50% 90.1% 88.6% 76.2% 72.4% 83.0%
90% 78.2% 73.5% — 72.2% 76.2%

The results demonstrate that ImputeX achieves higher classification accuracy, especially
with high missing value ratios (70% and above), outperforming R, SPSS, Stata, and Excel. This
can be attributed to its adaptive and ensemble-based approach.

Table 2. Illustrates an example of how ImputeX imputes missing data:

ID Feature 1 Feature 2 Feature 3
1 45 78 ?

2 50 ? 20

3 ? 85 25
Table 3. Imputed data:

ID Feature 1 Feature 2 Feature 3
1 45 78 22
2 50 80 20
3 47 85 25

This example showcases the algorithm’s ability to restore missing values based on
correlations between variables.
Table 4 below provides a comparative analysis of existing data imputation tools,

highlighting their key features and the advantages offered by ImputeX:
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Table 4. Comparative analysis of existing data:
Tool Imputation Method Accuracy Proc_essmg User Interface
(%! Time
R Multiple Imputation 88.6 Moderate Conljir:Zlnd-
SPSS Multiple Imputation 76.2 Slow GUI
Stata Statistical Models 72.4 Slow GUI
MS Excel Basic Statistical Tools 83.0 Fast GuUI
ImputeX  Ensemble ML Techniques 90.1 Fast Web-Based

This table clearly demonstrates that ImputeX excels in both accuracy and processing
efficiency.

The main obj ective of the proposed application is to assist users by allowing them to focus
on conducting the experiments instead of devoting their resources on searching, analysing,
interpreting, and implementing different imputation methods. Furthermore, to accelerate the
imputation process, the ImputeX algorithm is implemented in the backend of the proposed
application, significantly reducing the execution time for imputation. Whenever a user uploads
a dataset and starts a new imputation through the application environment, it will send the
dataset to the backend to execute the imputation process separately from the frontend. Once the
imputation process is complete, the backend will send the imputed dataset back to the frontend
as a result. Then, the user will be able to download the complete dataset from the user interface
of the application. The application can be accessed by any web browser and the way it manages
the imputation request is shown in Fig 2. The application is accessible at the following link as
shown in Fig. 3: https://autoimputex.upm.edu.my.

Fig. 2. System Architecture of the ImputeX Application


https://autoimputex.upm.edu.my

Fig. 3. Screenshot of the advanced tab in the ImputeX Application Homepage
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The efficiency of ImputeX Application is evaluated against R, SPSS, Stata and M S Excel

using multiple imputation in each software tool by imputing missing values. The main dataset

used in this experiment is the TADPOLE (The Alzheimer's Disease Prediction of Longitudinal

Evolution) dataset collected from the University of Southern California. The original dataset

contains 13,915 instances and 99 attributes [15]. Nonetheless, a sample of 15 variables was
selected from the TADPOLE dataset. The imputation tools are applied to the TADPOLE dataset
multiple times, each time with a different missing ratio ranging from 10% to 90% for a total of

10 runs in each scenario. Table 1 shows the average accuracy for the ImputeX Application

against existing imputation tools under different missing ratios for the TADPOLE dataset.

Table 5. Average accuracy for the ImputeX Application against existing imputation tools

under different missing ratios

Missing

Ratio
10%
20%
30%
40%
50%
60%
70%
80%
90%

ImputeX

0.984
0.967
0.945
0.928
0.901
0.873
0.842
0.620
0.782

O O O O O o o o o

R

.982
964
.934

917
886

.858
.825
.598
.735

SPSS

0.958
0.921
0.877
0.806
0.762
0.696
N A
N A
N A

Stata

O O O O O O o o o

972
.943
746
.892
724
.821
.786
571
722

O O O O O O o o o

962
927
.884

868
830

.763
.856
616
762

MS Excel

As can be seen, the ImputeX Application has the highest classification accuracy amongst

all imputation tools. It is also obvious that the accuracy decreases as the number of missing

values increases reaching approximately 0.782 at 90% missing percentage. On the other hand,
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R programming language used in RStudio as the software tool for data imputation has achieved
a good performance compared to other existing imputation tools and falling behind ImputeX
with a slight difference at lower missing value percentages. However, the gap in accuracy
between ImputeX and R escalates when dealing with high numbers of missing values.
Following R in terms of classification accuracy, Stata and Excel were exchanging the roles for
who is better and more accurate in estimating categorical missing values. For instance, Stata
has exceeded both SPSS and MS Excel at 10%, 20%, 40%, and 60% missing ratio. While M'S
Excel has achieved better accuracy than Stata and SPSS at 5 out of 9 different missing ratios.
Making it slightly better than Stata when dealing with different missing scenarios. It is also
noticed that the difference in accuracy between MS Excel and R is more than the difference
between ImputeX and R. Furthermore, SPSS software has different methods of imputing
missing values and the most commonly used one is the multiple imputation. Nevertheless,
according to the average accuracy results for the imputation, it seems that SPSS software is not
reliable enough to deal with high missing values proportions especially at 70% and above. The
reason for that is because SPSS is unable to impute a complete missing instance as it was
observed that some rows were completely missing in the dataset. Thus, the evaluation methods
were unable to read missing values and calculate any performance metrics.
5. CONCLUSION

The ImputeX application demonstrates significant advantages in imputing missing data,
particularly for large datasets with high missing value ratios. The proposed algorithm outperforms
existing tools in accuracy and efficiency, while the application’s design ensures user-friendliness.
Future work will focus on integrating real-time data processing capabilities through cloud
technologies to further enhance its utility.

The whole imputation process can be tedious for some researchers and analysts due to
the long steps that needs to be done in some of these tools. Also, most of these tools have
multiple imputation method as the best imputation method and the most accurate one. The
ImputeX Application has addressed all these drawbacks by conducting the imputation without
requiring any additional steps or configurations or any codes/commands from the user. This
study helps to improve data quality. Additionally, it contributes to data science by improving
the data cleaning procedure, which is a step in the data pre-processing stage.

While the ImputeX algorithm itself is not newly developed, this study contributes
significantly by integrating it into an accessible and efficient web-based platform. The key
contributions include reducing technical barriers for end-users, improving processing efficiency
through cloud infrastructure, and offering a robust user interface that simplifies data imputation
tasks. This practical implementation bridges the gap between complex machine learning
techniques and non-expert users, ensuring broader adoption in real-world scenarios

To improve it even further beyond, the ImputeX Application need to be provided with a
real-time listener on a cloud dataset to impute missing values autonomously without any user
intervention.
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TOWARDS THE DEVELOPMENT OF A DECISION-MAKING SYSTEM FOR
INDICATIVE PLANNING IN HIGHER EDUCATION INSTITUTIONS
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*Corresponding author: keiklasova@ku.edi.kz

Abstract

This study explores the development of decision-making methods for indicative planning within higher
education institutions (HEIs). In the context of globalization and digital transformation, the ability to make
informed management decisions is crucial for the success of HEIs. The rescarch focuses on creating a system that
improves decision quality by employing indicative planning and systemic-cognitive analysis. Indicative planning
allows for the systematic organization of decisions by forecasting outcomes and optimizing strategies. Systemic-
cognitive analysis provides a comprehensive tool for modeling complex decision-making processes, enhancing
the transparency and effectiveness of management. The study identifies both strengths and limitations of these
methods, suggesting improvements such as the integration of machine learning to enhance adaptability. The
proposed approach aims to create a flexible, adaptive decision support system that can rapidly respond to changes
in the educational environment, ultimately contributing to more efficient and effective management in HEIs.

Keywords: Decision-Making, Indicative Planning, Higher Education Institutions (HEIs), Systemic-
Cognitive Analysis.

JKOFAPHI OKY OPBIH/IAPBIH/JIA WHANKATHUBTI JKOCIIAPJIAY BOMBIHIIIA
IIEINIM KABBLJIAY )KYWECIH KYPACTBIPY BAFBITBIH/IA
Hkaacosa K.

*«Manaw Kosvibaes amsinoacs: Conmycmix Kazaxcman ynusepcumemi» KeAK
Ilemponaen, Kazaxcman
“Xam-xabap ywin asmop: keiklasova@ku.edu.kz

Anjarna

Byx 3eprrey xorapsl oky opsmaapsiHAarsl (JKOO) MHAMKATHBTIK KOCTApiay YINIH IIEIiM KadbLiiay
omicTepiH o3ipacyre apHamFaH. [ mobamm3amus xoue MHQPPIBIK TpaHCHOpMALHA >KaFIaibHAa OaCKapyIIBLTBIK
memiMaepai aypeic Kaopmimay JKOO-HBIH COTTIMrT YIIiH MaHB3ABI (akTOp OONBIN TAOBUIAABL 3EPTTEY
HHIWKATHBTIK KOCHAPJAY JKOHC JKYHCTi-KOTHHTHBTIK TANAAY ApKbLIbBI MICTHIMACPAIH CAMACHIH KAKCAPTATHIH
JKYHEHI KypyFa OarbITTanfaH. MHAMKATHBTIK >KOCmapiay HIemiM KaObUIAay MPOIECIH JKYHENEI, HOTIKEICpAi
00DKay MKOHC CTPATCTHSIAPABI OHTANHIAHABIPY APKBUIBI iCKe achIpamsl. JKyiemi-KOTHHTHBTIK Tanaay IICIIiM
KaOBLIIAy MPOLCCTSPiH MOACIACYTE APHAIFAH KCIICH KYPAIIbl KAMTAMACHI3 €Til, 0aCKAPYIbIH THIMILTITI MCH
ANKBIHABIFBIH APTTHIPAIbL. 3epTTeyAc Oy OmICTEPAiH apTHIKIIBUIBIKTAPHI MEH INEKTCYJCpl AHBIKTAIIBIIL,
MAIIMHAJNBIK OKBITY OMICTCPIH CHII3Y CHAKTHI SKAKCAPTYIAp YCHIHBUFAH. ¥ CHIHBUIFAH TOCII OimiM Oepy
OpPTACBHIHIAFBI ©3TCPICTCPIE TE3 >Kayam OCpe ajaThIH HKCML >KOHE OcHiMae/rim memiM KaObliaay >KyHeCiH
Kypy¥a OarbIrTanraH, Oyt akelp coHbHAa XKOO-mapaa tuiMai 0acKapy sl KAMTaMachI3 €TE.

Kint ce3zngep: memiM KabpUaay, WHANKATHBTI KOcmapiay, sKorapsl oKy opbHAapsl (JKOO), xyiemik-
KOTHHTHBTI TAJIAAY.
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K BOITPOCY PA3PABOTKHU CUCTEMBI IPUHATHS PEINEHA
JJISI HHANKATUBHOTI'O IIVTAHUPOBAHMUA B BBICHINX YUEBHBIX
3ABEJAEHUAX
Mknacosa K.!"

"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu Manawa Kosvibaesay
Ilemponasnosck, Kazaxcman
*Asmop ons koppecnondenyuu: keiklasova@ku.edu.kz

AHHOTAHSA

JlaHHOE WCCIEIOBAHME IOCBAIIECHO Pa3pabOTKE METOJO0B HPUHATHS PEIICHUH A HHIUKATHBHOTO
IJIAHUPOBAHHA B BHICIHX YUcOHBIX 3aBeacHmaXx (BVY3ax). B ycmoBmax rhaobammsammu W uudpoBoit
TparC(HOPMALHH CIIOCOOHOCTh MPHHAMATH OOOCHOBAHHBIC YIPABICHUCCKUC PCIICHHA CTAHOBHTCA KIFOUCBBIM
(axTopom ycmexa BY30s. MccienoBaHue HAMMPABIICHO HA CO3AAHAC CHCTCMBI, YIVIINAOIICH KAUCCTBO PCIICHHH,
NOCPEACTBOM MPUMCHCHUA HHAUKATHBHOTO ITNIAHUPOBAHUA U CUCTCMHO-KOTHUTHBHOT'O AHAJIN3A. HHZ[HKaTI/IBHOG
IUITAHUPOBAHUE TMO3BOJIIET CHCTEMATH3HPOBATH IIPOIECC TPHHATHSI PEIICHUH, MPOTHOZHPYS PE3yJIBTATHl H
ONTHMH3HPYS CTPATCTHH. CHCTEMHO-KOTHHTHBHBIA AHAJIH3 IpeaoCTaBILICT KOMILJICKCHBIH HHCTPYMCHT IJIA
MOJCTUPOBAHUA CJIOKHBIX TPOLCCCOB MPUHATHSA PCHICHHH, MHOBBIIAA NPO3PAavHOCTh H 3()(PESKTHBHOCTD
yrpasieHms1. B paboTe BRIACIAIOTCS KaK CHIIBHBIE CTOPOHBI 3THX METO0B, TAK M X OTPAHHYICHL, IPEAIAraroTCs
YIyYIICHUA, TAKHC KAK HWHTICTpAOHA MCTOAOB MAIIWMHHOIO o6yquI/1;1 JJI1 TOBBIIICHHUA AAANITHBHOCTH.
[peamaraemsrii MOAX0 HAMIPABJICH HA CO3TaHUE THOKOH aAaNTHBHON CHCTEMBI TIOAACPKKY IIPUHSATHS PCIICHUH,
CHOCOOHOH OBICTPO pearmpoBaTh HA W3MCHEHHSI B 0OPA30BATEILHOM CPEZe, YTO B MTOTE CIOCOOCTBYeT Oolee
3¢ pexTHBHOMY yIpaBicHHIO B BY3ax.

Kmouesnie cioBa: [IpusATHE pEIICHUN, WHIMKATHBHOC IUIAHMPOBAHUC, BHICIINE YUCOHBIC 3aBEICHMUS
(BY381), CHCTEMHO-KOTHUTHBHBIH aHAA3.

Introduction

In today's environment, when educational institutions face many challenges related to
globalization and digital transformation, making informed and effective management decisions
becomes a key factor in the successful functioning of HEIs. In this regard, the introduction of
methods that allow systematizing and optimizing the data-driven decision-making process is of
particular importance.

The aim of this study is to develop and implement an indicative planning system aimed
at improving the quality of management decisions in educational institutions. The main
objectives are to analyses the existing methods of decision support, to develop a model of
indicative management, and to assess its effectiveness in the context of a specific educational
institution.

The relevance of this work is determined by the need to improve the quality of
management decisions in conditions of high dynamics of the external environment and growing
complexity of educational processes. The novelty of the research lies in the application of
system-cognitive analysis approaches to create a model that can support the decision-making
process at different levels of university management.

Research results

Forecasting. An indicative plan serves as a forecast tool, aiding economic entities,
including educational institutions, in developing their own strategies based on future
projections provided by government and scientific organizations. Modern research [1-11]
explores educational quality, fostering professional forecasting among university students, and
strategic management in education. Forecasting is crucial in planning, as it minimizes risk and
uncertainty in decision-making by setting guiding indicators that define the system's sustainable
functioning and development [12], «the quality of which is largely determined by the
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composition, completeness and representativeness of the indicator system. The apparatus of
system-cognitive analysis ensures the universality of indicative planning procedures through
multivariant situational analysis; various forms of obtaining and presenting information» [13],
«aggregated accounting of the influence of exogenous/endogenous factors on the institutional
structures of education.

Considering the HEI as a representative of the institutional structure of education, it
should be noted that the planned solution, as a subject of indicative planning, assumes two
groups of characteristics:

desired HEI states (indicators);,

ways to achieve these states (reactions - parameters of control actions aimed at achieving
the indicators).

Cognitive modelling of problems of weakly structured complex systems, declaring the
principle of interdisciplinarity, assumes a unified system of models, methods (including
statistical methods) and information technologies from different branches of knowledge to
solve a number of problems (including object identification, forecasting)» [13].

Cognitive modelling. The system paradigm declares education as a complex socio-
economic, organizational, active, «dynamic system that provides information exchange
between individuals, various forms of their associations and the world community as a whole.
Being a system that unites institutional structures (preschool educational institutions, schools,
universities, additional/postgraduate education, etc.), education itself is a subsystem/element of
a higher-order system - society as a whole.

So, education is complex:

- isidentified by goals, functions and outcomes that are self-consistent according to the
goals, objectives and standards of a particular society, i.e. education is subjectively constructed
and is a managed process;

- actively influences the development and stability of institutional structures,

- 1.e. is considered in the context of objectively existing reality.

Thus, the solution of education problems (education management) occurs not only at the
level of the educational system itself, but also is a component of the state policy» [14].

«The instrument of state indirect regulation of the functioning and development of the
educational system is indicative management» [15].

The methodology of multidimensionality and the fractal structure of the educational
system views indicative management as a tool for the state's indirect regulation of education.
This approach helps coordinate actions between public authorities and educational institutions,
aiming to promote sustainable development and improve education quality [16}

It is the recommendatory nature of the indicative plan (vertically integrated system of
hierarchy of management levels) that allows the formation of development plans by the lower
levels of the hierarchy of institutional structures.

The methodology of indicative planning in the field of education is characterized by a
number of features: unevenness of information and communication processes; objectively
delayed nature of management; inertia and weak controllability as a result of non-linear
development due to innovations, weak stability as a consequence of unstable trends in the
development of educational services market needs; uncertainty in the description of facts and
events of educational processes and many others [17].

The apparatus of system-cognitive analysis provides universality of indicative planning
procedures by means of:

— multivariate situational analysis;
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— different forms of obtaining and presenting information;

- aggregate accounting of the influence of exogenous/endogenous factors on the
institutional structures of education.

The result of systemic cognitive analysis is knowledge:

— the consistency of the envisaged objectives (set of problems to be solved);

- the existence of possible control actions (measures), the implementation of which
allows, in principle, to achieve all the intended objectives.

The analytical technology of cognitive modelling is based on cognitive (cognitive-
targeted) structuring of knowledge about the object and its external environment, and the object
and the external environment are distinguished «vaguely» [18].

Expert evaluations. Modern research offers various approaches to the formation of the
system of enterprise performance indicators.

Many of the techniques designed for financial organizations focus on financial analysis.
Works like [20, 21] review methods for developing indicator systems, such as A V. Pismarov's
method and the balanced scorecard «MAG CONSULTING» [23]. These methods offer
advantages like combining financial and non-financial indicators, linking efficiency to strategy,
and providing a comprehensive view of activities. However, they also have drawbacks:
insufficient cause-effect analysis, poor indicator balancing, and weak strategy alignment. Due
to these limitations and their economic efficiency focus, these methods aren't ideal for
developing indicators for HEIs.

HEI efficiency requires more than financial metrics, educational, scientific, and
international activity indicators are essential. Early studies [24] analyzed balanced scorecards
across universities but didn't detail development methods. Some research [25] extended
traditional indicators by considering stakeholder management benefits, while others [26]
highlighted common strategic planning flaws, such as missing quantitative indicators. Papers
like [27] introduced economic models considering strategic goal achievements, while [28] and
[29] developed new indices for comparing innovation and benchmarking job satisfaction across
sectors.

At the University of Cienfuegos, a methodology [30] for aligning strategy with
management was applied. Subsequent studies [31] discussed information systems for
controlling university activities, focusing on indicators aligned with indicative plans,
formalization, and analytics design. These indicators serve as inputs for systems like
«Indicative Planning» [32].

The entropy approach has been considered in works on decision making [33-37],
resource utilization in higher education [38], curriculum improvement [39], university faculty
evaluation [30], and information literacy assessment [41].

Let us consider the functioning of socio-economic system on the example of a higher
education institution. Let us position the monitoring of the indicative plan as a process for which
it is necessary to calculate quantitative characteristics of information. These characteristics can
be reflected in the entropy estimation of the set of documents required for monitoring and
determined by the amount of information that supports management decision making [42].
Indicative management implies monitoring of indicative indicators; comparison of forecast data
and target indicators; evaluation and selection of the most successful development alternatives
and effective decision-making options [43].

To effectively implement indicative management, it is essential to establish a robust
system that can handle the complexities of the socio-economic environment in higher education
institutions. This system must be capable of dynamically processing and analyzing vast
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amounts of data to provide meaningful insights, thus supporting the decision-making process.
The system's design should facilitate the continuous evaluation of development strategies,
ensuring alignment with long-term institutional goals.

By the nature of interaction with the user this system belongs to the type of passive
systems, i.e. helping in the decision-making process, but not putting forward specific solutions.
By the way of support, the developed system is model-oriented, as well as aimed at processing
unstructured information and perform dynamic modelling of processes. By the sphere of use
SPPR is desktop, to ensure the work of senior managers, providing a strategic level of
management. The development of management decisions at this level should take into account
the dynamics of the implementation of decisions, as the results of decisions are manifested in
significant time intervals.

The software The creation of decision support systems, in the classical form, includes
four main components: mathematical models and analytical tools, databases, user interface and
network. The architecture of the developed DSS follows a traditional approach, with the
analytical tools block as the main component. In the context of indicative management, this
block is designed to present information clearly, cost-effectively, and to facilitate user
interaction with the system. It ensures efficient analysis, processing, and utilization of
information to support decision-making.

The main requirements for the functionality of decision support software:

- providing input, storage, actualization of information received from both external and
internal environments of the system;

- structuring of information through the creation of a database;

- integration with the organization’s existing information system.

- The key programmer modules of the indicative management decision support system
are:

- module of support of the process of formation of the indicative plan indicator system;

- module of decision-making support by means of modelling the variant of the indicative
plan;

- module of assessment of the effectiveness of the developed decisions on indicative
planning.

Discussion

The study considers the methods of indicative planning and system-cognitive analysis for
creating decision support systems in educational institutions. These methods play a key role in
structuring and improving management processes. Let us consider them in more detail.

Indicative planning.

Optimizing decision-making: Indicative planning helps to systematize management
decisions, allowing managers to assess the consequences of different scenarios in advance and
choose the most optimal strategies.

Building predictive systems: This method supports the development of systems capable
of predicting the outcomes of management decisions, which reduces risk and improves the
quality of management of educational institutions.

Simplifying processes: Introducing indicative planning helps automate decision-making
processes, which reduces the burden on managers and minimizes the impact of the human
factor. Weaknesses:

Lack of adaptability: Despite its advantages, indicative planning may not be flexible
enough in environments that require immediate decision-making. This limits its applicability
in situations of high uncertainty.
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Data dependency: The effectiveness of indicative planning depends directly on the quality
and completeness of the input data. Insufficiently accurate data can lead to wrong decisions.

Suggestions for improvement:

Integrating machine learning techniques to improve adaptability and create predictive
models that can learn from new data and adapt quickly to change.

Developing more flexible decision support systems that can combine elements of
indicative planning with other approaches to improve the speed and accuracy of management
actions.

Systemic cognitive analysis.

Integrated Decision Support: Systems Cognitive Analysis provides a comprehensive tool
for modelling complex decision-making processes, helping managers to consider multiple
factors and their interactions.

Cognitive systems development: This method facilitates the creation of cognitive models
that can be used in information systems to support decision-making. Such models make it
possible to predict the consequences of different management decisions and identify the most
effective strategies.

Interpretability of complex data: The cognitive maps generated by this approach visualise
the relationships between different parameters, making the decision-making process more
transparent and informed.

Weaknesses:

High complexity: Systems cognitive analysis requires a significant intellectual and
resource investment. Creating and interpreting cognitive models can be challenging for those
without specialized knowledge.

Limited adaptability: Although cognitive models aid in decision making, their rigid
structure can limit flexibility in situations that require rapid changes in approaches or model
updates.

Suggestions for improvement:

Adopt adaptive cognitive systems that can automatically update based on new data and
provide more flexible recommendations for decision-making.

Developing interfaces and training programmers to facilitate the use of cognitive models
to make the method more accessible and understandable to a wide range of managers.

Conclusion

The approaches applied in the study significantly contribute to improving the decision-
making process in the management of educational institutions. Indicative planning and systemic
cognitive analysis not only structure the decision-making process, but also support the
development of systems capable of predicting and optimizing the results of management
actions.

To maximize their effectiveness, these methods can be integrated into flexible and
adaptive decision support systems that consider the dynamism of the educational environment
and allow for rapid response to change. In the future, it is important to consider the application
of new technologies, such as artificial intelligence and machine learning, to create more
advanced management decision support systems.

References:
1. Kuznetsova O.N., Maksimov V.Y., Narozhnaya G.A., Tkachenko A.E., Toiskin V.S. Approaches to
Quality of Education that Conform to the Needs of Labour Market in Information Society // Perspectives



210

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 4 (64). 2024

on the use of new information and communication technology (ict) in the modern economy. - 2019. - Vol.
726. - P. 1134-1143. DOI: 10.1007/978-3-319-90878-0_128

2. Kargapoltseva N.A., Erofeeva N.E., Pak L.G., Goriainova T., Popova O.V., Kulesh E.V_, Ilkevich B.V.
Creation Culture Of Occupational Forecasting For University Students // Modern journal of language
teaching methods. - 2018. - Vol. 8, Ne 6. - P. 190-201.

3. Kuklin, A.A., Korobkov 1., V Selection of an Effective Trajectory of Regional Socio-Economic
Development // Ekonomika regiona-economy of region. - 2018. - Vol. 14, Ne 4. - P. 1145-1155. DOI:
10.17059/2018-4-18

4. Means A.J. Platform learning and on-demand labour: sociotechnical projections on the future of
education and work// Learning media and technology. - 2018. - Vol. 43, Ne 3. - P. 326-338. DOI:
10.1080/17439884.2018.1472607

5. lichuk P., Mushenyk I. Influence of development of national innovation systems on the economic
efficiency // Baltic journal of economic studies. - 2018. - Vol. 4, Ne 2. - P. 78-85. DOI: 10.30525/2256-
0742/2018-4-2-78-85

6. Whittington R., Yakis-Douglas B., Ahn K., Cailluet L. Strategic Planners in More Turbulent Times: The
Changing Job Characteristics of Strategy Professionals, 1960-2003 // Long range planning. - 2017. - Vol.
50, No 1. - P. 108-119. DOI: 10.1016/j.11p.2016.07.002

7. Robertson S.L. Making education markets through global trade agreements // Globalisation societies and
education. - 2017. - Vol. 15, Ne 3. - P. 296-308. DOI: 10.1080/14767724.2017.1330134

8. Titova N., Shutov A. Predictive model of strategic development of a university / 2nd International
conference on information technology and quantitative management, itqm. - 2014. - Vol. 31. - P. 459-467.
DOI: 10.1016/j.procs.2014.05.283

9. Ligonenko L.O. Theoretical and methodological foundations of technological management // Marketing
and management of innovations. - 2016. - Vol. 3. - P. 145-160.

10. Kulikova V.P., Iklasova K.E. To the issue of forecasting indicative indicators // Bulletin of KazNITU.
- Almaty, 2019. - Ne2 (132). - P. 256-261.

11. Dorgushaova A K. Indicative planning of regional development. "Economic Library." http://economy-
lib.com. 14.03.2019.

12. Kulikova V., Iklassova K., Kazanbayeva A. Development of a decision making method to form the
indicators for a university development plan // Eastern-European Journal of Enterprise Technologies. —
2019. — Ne3/3 (99). —P.12-21.

13. Gorelova G.V., Zakharova E.N., Radchenko S.A. Research of poorly structured problems of socio-
economic systems: a cognitive approach. - Rostov 0/D: Izd vo RSU, 2006. - 332 p.

14. Kushlin V.I. Gosudarstvennoe regulirovanie rynochnoj ekonomiki: uchebnik / pod red. Kushlina V.I. —
2-¢ izdanie, dop. i perer. — M.: RGAS, 2005. — 825 p.

15. Karpova N.K. Methodology of indicative management of education system development as a tool for
the implementation of socio-economic policy of the state., http://www.rusnauka.com. 14.03.2019.

16. Kravtsov S.S., Karpova N K. Indicative planning and indicative management of development of modern
education system: methodological aspect. https.//www.sworld.com.14.03.2019.

17. Karpova N.K., Mareev V.1, Gaponyuk P.N., Uvarovsky A P. Methodological concept of education
management as an integrated model of science and practice // Actual problems of humanities and natural
sciences. - Moscow, 2015. Ne 11(6). - P. 86-94.

18. Gorelova G.V., Radchenko S.A. Software system of cognitive modelling of socio-technical systems //
Izvestia YuFU. Technical Sciences. - Taganrog, 2004, Ne4, - P, 218-227.

19. Astafurova 1.S., Antonenkova S.Y. Evaluation of methods of forming a system of indicators of
organisations' activity // Economics and Entreprencurship. - Moscow, 2014, - Ne 12-3 (53). - P. 850-854.
20. Methodological Recommendations on the Analysis of Financial and Economic Activities of
Organisations: Approved. 28 November 2002. http://docs.cntd.ru 12.04.2019.

21. Ionova A.F., Selezneva N.N. Financial Analysis. - Moscow: Prospect, 2006. -623 p.

22. Pismarov A.F. How to assess the efficiency of work // General Director. — 2006. Ne 2. - P, 26-33.

23. A Gershun. Balanced scorecard for holding-type enterprises.,  https:/www.mag-
consulting. ru/asp/maps 12.04.2019.

24. Hladchenko M. Balanced Scorecard - a strategic management system of the higher education institution
// International Journal of Educational Management. - 2015. - Vol. 29, - No. 2. - P. 167-176. DOI:
10.1108/1IJEM-11-2013-0164

25. Golovko N.V., Zinevich O.V., Ruzankina E.A. University's third mission and stakeholder governance



http://economy-lib.com
http://economy-lib.com
http://www.rusnauka.com
https://www.sworld.com.14.03.2019
http://docs.cntd.ru
https://www.mag-consulting._ru/asp/maps
https://www.mag-consulting._ru/asp/maps

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 211

for regional development. V., Ruzankina E.A. University's third mission and stakeholder governance for
regional development // Sravnitelnaya Politika-Comparative Politics. - 2018. - Vol.9, - No. 1, - P. 5-17.
26. Ponomarenko T., Tohochynskyi O., Kaminska T., Kadol L., Okhrimenko I. Strategic planning in
universities: A case of Ukraine // Problems and Perspectives in Management. - 2018, - Vol. 16. - Ne 4. -
P. 365-374. DOI: 10.21511/ppm.16(4).2018.30

27.Mazelis L., Lavrenyuk K. Devising a fuzzy model for compiling a plan of activities aimed at developing
human capital in university // Eastern-European Journal of Enterprise Technologies. - 2017. - Vol. 4. -
No 3-88. - P. 35-44. DOI: 10.15587/1729-4061.2017.108753

28. Edmunds L.D., Gluderer S., Ovseiko P. V., Kamerling R., Ton J., Vis L., Jenni M., Tutton G., Lawton-
Smith H., Nadaban M. V., Rab M., Rees J., Anson J., Rushforth A.D., Allen M., Buchan A.M., Vendrell
M., Casta A., Mehes G., Hogendoorn P.C.W., Hafen E., Hassan A .B. New indicators and indexes for
benchmarking university-industry-government innovation in medical and life science clusters: Results from
the European FP7 Regions of Knowledge HealthTIES project // Health Research Policy and Systems. -
2019. - Vol. 17. - Ne 1. - P. 10. DOI: 10.1186/s12961-018-0406-9

29. Al-Zoubi M.T. Generating benchmarking indicators for employee job satisfaction // Total Quality
Management and Business Excellence. - 2012, - Vol. 23. - N 1. - P. 2744, DOL
10.1080/14783363.2011.637794

30. Alonso K.R., Morales G.B.C., Lopez C.G. Indicators for the strategic control at cienfuegos university
// Revista Universidad Y Sociedad. J.G. Indicators for the strategic control at cienfuegos university //
Revista Universidad Y Sociedad. - 2015. - Vol.7. - No. 3. - P. 56-62.

31. Saule K., Indira U., Aleksander B., Gulnaz Z., Zhanl M., Madina 1., Gy6rok G. Development of the
information and analytical system in the control of management of university scientific and educational
activities // Acta Polytechnica Hungarica. - 2018. - Vol 15. - Ne 4. - P. 27-44. DOIL
10.12700/APH.15.4.2018.4.2

32. Prangishvili, 1.V. Entropic and other system regularities: Issues of complex systems management. /
LV. Prangishvili; Institute of Control Problems named after V.A. Trapeznikov. V.A. Trapeznikov. -
Moscow: Nauka, 2003. - 428 p.

33. Gunay O., Toreyin B.U., Kose K., Cetin A E. Entropy-Functional-Based Online Adaptive Decision
Fusion Framework With Application to Wildfire Detection in Video // IEEE Transactions On Image
Processing. —2012. - Vol.21. - P. 2853-2865. DOI: 10.1109/TIP.2012.2199325

34. Cheng S H. Autocratic multiattribute group decision making for hotel location selection based on
interval-valued intuitionistic fuzzy sets / Information Sciences - 2018. - Vol. 427. - P. 77-87. DOI:
10.1016/j.ins.2017.10.001

35.Liu P.D., Tang G.L. Some Intuitionistic Fuzzy Prioritised Interactive Einstein Choquet Operators and
Their Application in Decision Making // IEEE ACCESS. -2018. - Vol. 6. - P. 72357-72371. DOI:
10.1109/ACCESS.2018.2882702

36. Liu P.D., Qin X.Y. An Extended VIKOR Method for Decision Making Problem with Interval-Valued
Linguistic Intuitionistic Fuzzy Numbers Based on Entropy // Informatica. - 2017. - Vol. 28. - P. 665-685.
DOI: 10.15388/Informatica.2018.174

37. Ye J. Cross-Entropy of Dual Hesitant Fuzzy Sets for Multiple Attribute Decision-Making //
International Journal Of Decision Support System Technology. 2016. - Vol. 8. - P. 20-30. DOI:
10.4018/1JDSST.2016010102

38. Huan J., Bo R. Application of the Big Data Grey Relational Decision Making Algorithm to the
Evaluation of Resource Utilisation in Higher Education // International Journal Of Enterprise Information
Systems. - 2018. - Vol. 14. - P. 43-55. DOI: 10.4018/1JEIS.2018070104

39. Toptsis A.A. Toward a better syllabus: Entropy-driven introspection for alternative lesson plans //
Journal of Computing and Information Technology. - 2009. - Vol. 17. - P. 335-346. DOIL
10.2498/cit. 1001504

40. Hein N., Kroenke A., Junior M.M.R. Professor assessment using multicriteria decision analysis //
Procedia Computer Science. - 2015. - Vol. 55. - P. 539-548. DOI: 10.1016/j.procs.2015.07.077
41. Wang Y., Li H, Ding Z. Information Literacy Assessment with a Modified Hybrid Differential
Evolution with Model-Based Reinitialisation // Computational Intelligence and Neuroscience. - 2018. -
Vol. 22. DOI: 10.1155/2018/9183676

42. Aspects of the use of information approach for company management // Proc. of the international
symposium "Sovnet-99", - M., 1999,



212

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 4 (64). 2024

43. Kulikov V., Iklassova K., Kazanbayeva A. Entropy based decision making method in managing the
development of a socioinformational system // Journal of theoretical and applied information technology. -
2020. - Vol. 98. Ne 01. - P. 92-102. DOI: 10.5281/zenodo.3870618

Information about the author:
Iklassova K.E. — corresponding author, PhD, Associate Professor, Department of Information and

Communication Technologies, Faculty of Engineering and Digital Technology, Manash Kozybayev North
Kazakhstan University NPLC, Petrolpavlovsk, Kazakhstan; e-mail keiklasovai@ku.edu.kz.


mailto:keiklasova@ku.edu.kz

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /

BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 213
DOI 10.54596/2958-0048-2024-4-213-225
UDK 338.4
IRSTI 81.81.17
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Abstract

The article explores the gap between academic training in software testing and the realities of working in
the industry. The results of hypothesis testing are presented in the form of a conversation. Using a dialogue between
a student, a professor, and a senior QA specialist as an example, key challenges faced by graduates in transitioning
from academic settings to real-world professional activities are discussed. The professor explains that the
university’s software testing course is based on systematic principles, covering core testing methodologies and
tools. Meanwhile, the experienced QA specialist provides practical examples, emphasizing the importance of
adaptability in dynamic work settings, where project requirements often shift in terms of time, budget, and scope.
The article focuses on how theory and practice in software testing can complement each other to achieve optimal
results, even with limited resources.

Keywords: Academic training; Software testing; Industry realitics; Adaptability; Theory and practice.

TEOPUSI MEH TPAKTUKAHBIH APACBIHAATBI AJIINAKTBIKTHI 7)KOHO:
BATJTAPJTAMAJIBIK KAMTAMACHBI3 ETY CAITACBIH KAMTAMACBI3 ETY
CAJIACBIHJAAT BI
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* «Mana Kozvi6aes amwinoazer Conmycmix Kazaxcman ynueepcumemiy KeAK
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Anjarna

Makanaza TeCTiiey CaNaChIHIAFBI TCOPIAIBIK JAWBIHIBIK MCH WHIYCTPHANAFHI MPAKTHKAIBIK MKYMBIC
IMAPTTAPBl APACHIHAAFHl ANMIAKTHIK KAPaCTHIPHLIAABL. [ HIOTe3amapasl TEKCEPY HOTIDKEICPl cyxOar TypiHAC
ycomburan. CryneHt, mpodeccop koHe QA ara MaMaHBI APACBIHAAFHI THAJTOT MBICAJBIHAA TYJCKTEPIIH OKY
AayIMTOPWACHIHAH KACIOM oOprara aybicy Ke3IHAErl HETI3rl KHBIHABIKTAPH TajkburaHaael. IIpodeccop
VHHBCPCHTCTTIH OargapiaMajblK KaMTAMACBI3 STVl TCCTLICY KYpPCHI JKYHCTl NMPHHOHOTCPIC HETI3ACITCHIH,
TECTINCYAIH HETI3T1 dAICTEMENEpl MEH KYPATIApbIH KAMTUTHIHEIH TyCiHAipeai. CoOHpIMEH KaTap, Toxipudem QA
MaMaHbI YaKbIT, OFOMKET JKOHE >KOOAHBIH ayKbIMBI JKHMI ©3TCPETIH JTUHAMHKAIBIK JKYMBIC >KarAaHIapbIHAA
HKCMILTIKTiH MAHBI3IBLIBIFBIH KOPCCTCTIH MPAKTHKAJIBIK MBICAIAPMEH Oomiceai. Makamaa meKTey pecyperap
JKAFJAMBIHIA TCOPHA MCH MPAKTHKAHBIH OaFgapiaMaiblK KAMTAMachl3 CTyAi TecTineyae Oip-OipiH Kamait
TOJBIKTHIPBII, OHTAWIIBI HOTHXKEIEPTE KO MKETKI3yTe O0IaThIHBIHA Oaca Ha3ap ayaapbLiaibl.

Kinr ce3nep: AxageMisuIbIK JaHbIHABIK, barmaprnamMaisik KaMTaMach!3 €Tyl TecTiney; CataHbIH MIbIHAWBI
sKarmaimapsr, Mxemainik; Teopus MEH PaKTHKA.
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Kyauxosa B.IL!, Kynukos B.I1.1, Kynukosa E.B.2
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AHHOTAITHSA

B cratbe paccMaTpuBacTCSA Pa3phIB MEXKAY TCOPCTHUCCKON MOATOTOBKOHW B OOIACTH TECTHPOBAHHUS H
MPAKTHYICCKUME YCIOBHSIME PaOOTHI B WHAYCTPUH. Pe3yIbTaThl MPOBEPKH THIIOTE3 IPEICTaBICHBI B (hopmate
uHTEPBBI0. Ha mpuMmepe amanora MekIy cTyJCHTOM, podeccopoM u cTapmmM criennamcToM QA obcyskaatores
KIIFOUCBBIC BBI30BBI, C KOTOPHIMH CTAIKUBAIOTCSI BBIITYCKHUKH ITPH MIEPEXO0E OT YUCOHBIX ay IUTOPHIl K PEabHOH
npo(eccHOHATBHOH AeaTenbHOCTH. [Ipodeccop 0OOBACHAET, KaK Kypc IO TECTHPOBAHHIO MPOTPAMMHOTO
oOecrmeueHus B YHHUBCPCUTCTEC CTPOUTCA HA CUCTCMHBIX INMPHHIHUIIAX W OXBATBHIBACT OCHOBHBIC MCTOJOJOTHH H
HHCTPYMEHTBI TECTHPOBAHMS. TeM BpEeMEHEM, ONBITHBIN criemuamucT QA AenuTcsS MpuMEpaMH W3 HMPAKTHKH,
NOAICPKUBAA BAXKHOCTD YMCHIA aAaNITHPOBATECA K AUHAMWYIHBIM YCIIOBHAM pa60T1>1, TAC IMMOCTOSIHHO MCHAKOTCS
TPcOOBAHHUS 1O BPEMCHH, OFOKCTY W MacmTady mpocekToB. OCHOBHOC BHHMAHHC YCICHO TOMY, KaK TCOPHI H
NPAKTHKA TCCTHPOBAHUA MOIYT pa60TaT1> BMCECTC A AOCTIOKCHWA HAWIyYIIHUX PE3YyJIbTATOB, HCCMOTPSA HaA
OTPaHUYCHUS B PECypcax.

Kmrouernie cioBa: Axamemmucckoe oOyucHue, Tectuposanue [10; Peammn orpacim, ATanTHBHOCTE;,
Teopus U MPaKTHKA.

INTRODUCTION

Software testing and quality assurance (QA) are the unsung heroes of the development
process. They ensure that the end product isn't just functional but reliable, secure, and efficient.
While theoretical knowledge about QA can be acquired through courses, the real challenge
comes in applying this theory to real-world projects where constraints like time, cost, and scope
constantly shift.

At North Kazakhstan University, the "Testing and Quality Assurance of Software" course
provides a solid foundation in QA methodologies and tools. However, how well does this theory
prepare students for the dynamic and high-pressure environment of modern software
development? Through a conversation between a student, a professor, and a senior QA
professional, this article explores the gap between academic preparation and real-world
application.

The article presents in the form of an interview the partial results of a large-scale study,
including conclusions obtained using expert assessments (Condorcet, Borda, Kemeny median
methods), as well as A/B testing using ANOVA analysis for parametric and non-parametric
comparison. This structured and iterative approach ensures a comprehensive analysis that
integrates theoretical considerations with empirical testing to address the research objectives
effectively.

THEORETICAL BASIS. METHODOLOGY

The research methodology comprises the following stages, all conducted iteratively to
refine hypotheses and improve the analysis at each step:

1. Collection and Identification of Alternatives (Indicators):

- Conducting interviews and/or brainstorming sessions to identify relevant indicators.

- Output: A comprehensive list of potentially relevant indicators [1, 2, 3, 4].
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2. Reduction of Alternatives:

- Reducing the dimensionality of the list using the Borda method to prioritize indicators
[1].

- The final dimensionality of the list is determined based on the context.

3. Ranking and Consolidation of Alternatives:

- Applying the Kemeny method to identify the consensus alternative [4].

- Using the Condorcet method to construct an ordered ranked list [1, 5].

4. Selection of Metrics and Hypothesis Formalization:

- Defining metrics that describe the indicators [6, 7, 8, 9, 10].

- Formalizing hypotheses for empirical testing [2, 11, 12, 13, 14].

5. A/B Hypothesis Testing (Context-Specific Application [11, 15, 16]):

- Testing the null hypothesis of no significant differences between results in two samples:

v’ Parametric tests: Student's t-test, Fisher's F-test for independent populations, G-test of
mean differences [2, 7, 17, 18].

v’ Nonparametric tests: Fisher's randomization test, Wilcoxon two-sample test, Mann-
Whitney U-test, binomial test for large samples (contingency table analysis 2%2), median test
[2, 19, 20].

- Analysis of Variance (ANOVA) to evaluate the effect of the studied factor levels:

v’ Parametric methods: Analysis of Variance (ANOVA), Bartlett's test, Cochran's G-test,
Scheffé's test [2, 15].

v’ Nonparametric methods: Kruskal-Wallis test, median test, Jonckheere-Terpstra test,
contingency table analysis (kxr) [2, 19, 20].

- Factor relationship analysis:

v Parametric methods: Pearson's correlation coefficient, covariance, multiple
correlation [11, 21].

v’ Nonparametric methods: Spearman's correlation coefficient, Kendall's tau,
concordance coefficient, Jaccard similarity index, Hamming metric [16].

6. Substantive Interpretation of Results:

- Conducting a qualitative analysis of expert assessments and statistical testing outcomes
[13, 14, 16].

- Developing recommendations based on statistically significant results [8].

The following methods were most frequently used:

- The Condorcet, Borda methods, and Kemeny median were selected due to the stability
of the expert group’s core despite variability in the composition of experts depending on the
context of each hypothesis. These methods account for disagreements and variability in
opinions, ensuring the correct aggregation of evaluations even when the group composition
changes. The Condorcet and Borda methods are suitable for processing ranked data, which is
crucial in the presence of diverse opinions and hypothesis contexts. The Kemeny median is
used to determine the “average” preference among multiple possible sequences, helping
identify the most common preferences among experts and “smooth out” disagreements.

- A/B testing (including ANOVA analysis) complements expert assessments by providing
objective quantitative measurements of the effects of different conditions. However, not all data
in the study met the assumptions for parametric tests (e.g., normal data distribution or
quantitative scale). In such cases, non-parametric tests were used as a more flexible alternative
for data analysis, as they do not require strict adherence to distribution or measurement scale.

The Kemeny median minimizes the total distance between a set of expert opinions in order
to obtain a median consensus opinion that deviates the least from the opinions of all experts.
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Let x;;, — represent the opinion of the i-th expert on the k-th issue, expressed as a rank or score
assigned by the i-th expert to k-th issue. The distance 7;; between the opinions of the i-th and

j-th experts on each k-th issue is measured as ri’]‘- = |xik — Xjk | The total distance between the
opinions of the i-th and j-th experts across all issues is calculated using the Manhattan norm as
follows: r;; = X k|xik — xjk|. The total disagreement of the i-th expert's opinion with all other
experts (i.e., disagreement with the group) is computed as: R; = X7y = X Y|k — Xjk |. The
consensus opinion x* is the opinion of the expert that exhibits the least disagreement with the
group, i.e. x* = arg miin R;.

The Borda Method. Assume that each expert has an individual preference order for a set
of alternatives A. If an expert prefers an alternative XE€A over an alternative yEA, this is denoted
as x>y. The individual preference order of an expert represents a permutation of the alternatives
arranged in order of preference. The collection of all individual preferences of the experts is
referred to as the preference profile of the experts. For a given preference profile, each
alternative is assigned points by an expert as follows: the alternative ranked last receives zero
points, the alternative ranked second-to-last receives one point, and so on. The alternative
ranked first receives (n—1) points from the expert, where n is the total number of alternatives.
The best alternative according to the Borda method is the one that accumulates the highest total
score from all experts.

The Condorcet Method. Despite the possibility of a paradox, the Condorcet method
remains widely recognized. The algorithm proceeds through the following steps:

1. Initialization. Let A = {al, a2,...,an} be a set of alternatives, and let there be a group
of experts, each with a preference order over all alternatives.

2. Pairwise Comparison. It is assumed that all alternatives are distinct. In practice, if
alternatives are identical, they can be merged or one of them can be excluded, as pairwise
comparisons of identical alternatives do not affect the outcome. For each pair of alternatives
(ai, aj), where i#], al€A, aJEA:

Count the number of experts who prefer ai over aj (denoted N(ai>aj)).
Count the number of experts who prefer aj over ai (denoted N(aj>ai)).
Determination of Pairwise Wins. For each pair (a1, aj)(a_i, a_j)(ai,aj):
If N(ai>aj)>N(aj>ai) alternative ai wins over aj.
If N(aj>ai)>N(ai>aj) alternative aj wins over ai.

4. Checking for a Condorcet Winner. If there exists an alternative ak €A that wins against
all other alternatives in pairwise comparisons, ak is considered the Condorcet winner.

5. Condorcet Paradox. If no alternative wins against all others (i.e., a preference cycle
arises, such as ai>aj>ak>ai), there is no Condorcet winner, and the algorithm cannot
unambiguously determine the most preferred alternative.

A/B Testing for Comparing Two Independent Samples with Identical Distributions (or
Equal Characteristics, e.g., Means):

For instance, a parametric Student's #-test with a formal null hypothesis (comparison
metric: population means) Hy = X; = X,, and a two-tailed alternative H; = X; # X,.
Depending on whether the variances are equal or unequal, the test statistic is given as t~N(0; 1),
where N(0;1) — denotes the standard normal distribution. At the predefined significance level
a, the alternative hypothesis H; is accepted if the calculated 7-statistic exceeds the critical value
to determined from the N(0;1) distribution table.

CAw s
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ANOVA Analysis.

For the parametric test (analysis of variance), the data table consists of , where i =
1,k - arethe levels of factor A, j = 1,nt- the observation number for each level. The actual
Fisher criterion statistic F is calculated. Upon selecting a significance level a, we find the
critical value Fa from the F-distribution table such that, for degrees of freedom ki= k-1 and
k2=n-k, the following condition holds: P{1/Fak;kK2>F or F > Faki;k}=a

If the observed value of F exceeds Faki;ke, the null hypothesis is rejected, meaning the
factor has an effect on the result. Otherwise, the null hypothesis is not rejected, and it is
considered valid; i.e., at the significance level a, the sample means are statistically equal, and
the factor’s effect is not significant.

For the nonparametric Kruskal-Wallis test (with arbitrary alternatives), the data table
consists of rtj, where t = 1,k - denotes the levels of factor A, andj = 1,nl - denotes the
observation number within each level. The calculation of the test statistic for the null hypothesis
test, which assumes the equality of treatment effects on samples (with more than two samples)
with unknown but equal means, is as follows:

kr2
H= 2 7 1 3n+i)
n(n +1)i=™n,

where Ri, i1 =1 k - the sum of the ranks for the i-th group, k - is the number of groups,
k

n - the size of the i-th group, and n = n - is the total number of observations. Under the
i=1

null hypothesis, the distribution of the statistic H with (k-1) degrees of freedom follows the chi-

squared distribution: H ~ Xk-1. With a correction for tied ranks, the statistic is adjusted as:
Hadj = H —'Ztf/n, where t- represents the number of tied ranks (observations) within the i-
th group.

Calculation Tools: MS Excel [17, 26], SPSS [22, 23], and Python [24, 25] were used for
all statistical calculations, ensuring reliable and replicable results.

INTERPRETATION OF RESEARCH RESULTS FRAGMENTS
Introducing the Actors

The core of the research group consists of 2 SKU professors, employees "‘Smart
solution'": BA manager/solution architect (Eve) - 1 person, QA manager/Release manager - 1
person, Senior QA analyst/automation - 1 person, QA - 2 persons, QA analyst - 2 persons,
Junior QA- 1person, Senior BA - 2 persons, BA - 4 persons. Variable part employees ""SRB'":
Release manager - 1person, QAmanager - 1person, QAlead- 1person, Senior QA- 1person,
automation specialist - 2 person, QA- 6 person, BA manager - 1person, Senior BA- 1person,
BA - 2 person.

In the course of a discussion between the participants - a student, a professor, and an
experienced QA specialist - the results of the research are synthesized. Key findings,
problematic issues, and potential IT solutions are discussed, enabling the alignment of
theoretical aspects of QA with the practical realities of the industry.

Student: A curious and motivated student at North Kazakhstan University, taking the
"Testing and Quality Assurance of Software' course. His goal is to understand how the theory
of QA aligns with actual industry practices.
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Professor: A seasoned professor at North Kazakhstan University. He emphasizes the
systemic nature of QA, showing how it connects with other disciplines and how QA
professionals fit into the broader software development lifecycle.

Eve: Eva is a Senior Business Analyst and Solution Architect at Smart Solution (Canada),
a software development company for banking systems. Her practical experience and university
education in “Information Technology in Economics, Business and Management” have helped
her excel in a variety of roles. Eve’s work bridges the worlds of QA, business analysis, and
solution architecture, allowing her to offer valuable insights into the day-to-day realities of QA
in a fast-paced development environment.

Example of Methodology Application Results

1. Based on expert interviews and surveys, a list of priority indicators for the research on
"Indicators for the successful integration of an IS graduate into the role of a tester" was formed:
{a) Theoretical knowledge and its adaptation to practice, b) Flexibility and adaptability in
conditions of limited information, ¢) System complexity and business significance analysis,
d) Automation process management, €¢) Work with functional and non-functional testing,
f) Ability to leverage the benefits of "shift-left" and continuous testing, g) Impact of time
constraints, h) Collaboration and communication, i) Specialization and new technologies, ...}

2. Using the Borda ranking method [1], the list was narrowed down to {a), b), d), f), h),
i)}.

3. A consensus-based "average" opinion of the experts on the key skills and indicators for
successful integration into work was identified [9], based on hiring experience and releasing
projects: the priorities are {b), a), d), f), h), 1)}.

4. Key metrics of the study [6, 7, 8]:

- Compliance with theoretical software quality standards: Share of test cases that comply
with ISO/IEC 25010 standards (%), Coverage level of theoretical requirements in test
documentation (%).

- Testing and quality assurance efficiency: Average number of detected defects per 1000
lines of code (Defect Density), Average time to detect and fix defects (Defect Detection
Efficiency); Share of repeating defects (%).

- Analysis of the level of practical application of theoretical approaches: Percentage of
testing methodologies used (e.g. TDD, BDD) in real projects (%); Level of test automation
(share of automated tests among all tests, %),

- Comparison of theoretical expectations and practical results: Difference between
predicted and actual quality metrics (e.g. performance, reliability, functionality); Average
execution time of test cases compared to theoretical estimates.

- Quality and completeness of test documentation: Level of compliance of checklists
and test cases with theoretical recommendations (%); Requirements Coverage Ratio.

- Education and training of specialists: Level of education: university, college, courses;
Percentage of employees certified in theoretical approaches (e.g. ISTQB); Level of employee
competencies assessed through testing of knowledge of theory and practical skills.

5. A/B testing was used to compare independent groups. The conclusions from A/B
testing were drawn with a confidence level not lower than 90%.

Understanding the Basics: From Theory to Practice

Student: “Professor, can you explain the key principles of testing and QA that we’re
learning in this course?”

Professor: “Certainly. The 'Testing and Quality Assurance of Software' course at North
Kazakhstan University is built on a systemic approach to QA. It's not just about learning how
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to test software, but understanding how QA integrates with other subjects like software
engineering, project management, and even statistics. For example, the lifecycle of software is
one of the main pillars we cover, and we look at it through three models: Waterfall, Agile, and
DevOps. Each model assigns different roles and responsibilities to QA.

We teach students about various testing methodologies, such as functional testing, non-
functional testing, usability testing, performance testing, and more. Automation is also a core
part of the course. Students learn which parts of QA can be automated, and we introduce tools
like Selenium, JUnit, and LoadRunner. Documentation is another area we cover extensively—
what a QA professional should deliver in terms of test plans, bug reports, and even project
estimates.

But QA is more than just testing against specifications. In our course, we also focus on
critical thinking and systemic problem-solving. QA professionals must understand the business
impact of their work, how software interacts with other systems, and even how data and
statistics come into play during quality assurance."

Eve: "From my experience, having a solid foundation in different testing methodologies
is crucial, especially as you begin to encounter more complex software systems. For instance,
in my current role at Smart Solution, where we develop banking software, we don’t just check
if the system works—we evaluate how a simple transaction on the front-end affects back-end
processes like general ledger entries, reporting, and customer notifications.

But there's a big difference between theory and practice. One of the challenges you'll face
in the real world is balancing thoroughness with project constraints. The 80/20 principle applies
perfectly here. The principle, originally an economic concept, suggests that 80% of the effects
come from 20% of the causes. In QA, 80% of bugs can often be found with just 20% of the
testing effort, while the remaining 20% of bugs may take 80% of your time to uncover and fix.
It’s not about perfection; it’s about knowing when to stop. One QA analyst I worked with was
incredibly thorough, sometimes too thorough. He would dive deep into areas outside the scope
of the ticket, such as looking at back-end reports and GL entries when the bug was just on a
front-end form. While his diligence uncovered valuable insights, it sometimes delayed the
current task unnecessarily. You need to know when to stop, balance quality against cost, and
prioritize what’s important."

Student: "We’ve been learning about different testing methodologies like functional and
non-functional testing. In real-world projects, how do you decide which methodology to use,
or are they often used together?"

Professor: "In theory, each methodology serves a distinct purpose. Functional testing
ensures that the software works as intended, while non-functional testing focuses on how the
system performs under certain conditions, such as speed or security. In real-world applications,
these methodologies are often used together. For example, you may start with functional testing
to ensure that core functionalities work as expected, then move into non-functional testing to
assess how the system handles stress or scales under load. The key is knowing how to prioritize
based on the project's needs and time constraints."

Eve: "In most real-world projects, you'll often use a combination of methodologies
depending on the context. Functional testing is essential to ensure that the software works as
intended, but non-functional testing, like performance testing, is just as critical, especially for
large systems like the ones we work on in banking.

For example, we have reports in our banking system and programs that update the
database, such as posting scheduled transactions or bill payments. Every time we make changes
related to these processes—whether it's adding fields to the bills framework or redesigning
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reports — QA doesn’t just test the new field or layout. We also conduct performance testing to
make sure that these changes don’t negatively impact the system's overall performance. This is
critical because even small changes can slow down transaction processing, which can have
significant consequences in a banking environment.

So, while functional and non-functional testing are distinct, they are often used together
to ensure both correctness and efficiency. In practice, knowing when and how much of each
type of testing to do is about balancing priorities, deadlines, and the potential risk to the system."

Tools and Methodologies: The Essentials and Real-World Application

Student: “Professor, what about the tools we’ve been learning? Are these the same tools
used in the industry, or should we expect to learn new tools once we start working?”

Professor: “Good question. In our course, we focus on foundational tools like Selenium
for automated testing, JUnit for unit testing, and LoadRunner for performance testing. These
tools are widely used across many industries, and learning how to use them gives students a
strong starting point. We also emphasize that the specific tools you use will often depend on the
company's needs, project requirements, and even team expertise.

Beyond the tools themselves, we teach methodologies. Whether you're working in a
Waterfall, Agile, or DevOps environment, the tools may vary, but the principles of testing
remain consistent. Understanding these principles will help you adapt to any tool in the future.”

Eve: "The tools you learn at university are a great foundation, but don’t get too attached
to them. The landscape of QA tools changes quickly. In the real world, you might be working
with a combination of new tools and legacy systems. For example, in Smart Solution, we often
customize tools or scripts to meet specific project needs, and this can differ from project to
project.

And remember, the best tools in the world won’t help if your environment doesn’t support
them. Sometimes, practical constraints, like shared environments, mean you must compromise.
Ideally, QA teams should have separate environments from developers to ensure clean testing.
But in practice, especially in smaller teams or fast-moving projects, you might have to share.
When that happens, it’s essential to have protocols in place. Everyone needs to clean up after
themselves, notify the team of any changes, and keep the process simple—if the protocol is too
convoluted, people won’t follow it."

Student: "In your experience, how quickly do new tools or technologies become standard
in the industry? Should I focus on mastering a few, or try to stay up to date with the latest tools?"

Professor: "This is a great question. Technology evolves rapidly, and while it’s important
to stay updated, you should focus on mastering core tools that have withstood the test of time,
like Selenium for automation or JUnit for unit testing. These tools give you a solid foundation
and are widely used across industries. However, don't stop there. Keep an eye on emerging
tools, but don't spread yourself too thin by trying to master everything. Your ability to adapt and
quickly learn new tools when required is what will set you apart."

Eve: "That’s spot-on. Tools change, but the principles behind testing remain consistent.
In my experience, at my previous company, there was a heavy emphasis on formal test plans
that outlined not only the tools but also the approach, scope, resources, roles, and timelines. For
example, a typical test plan included sections like:

v Test Objectives
Scope of Testing
Testing Resources
Test Environment

v
v
v
v Risks and Contingencies
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v Exit Criteria

We also had a very rigid release cycle — every six months. But at my current company,
things are more agile. We don’t spend much time on formalities; the QA team only documents
test cases to serve as proof during audits. The focus is on getting the work done, ensuring that
there are no critical errors, and moving fast with a release cycle every two months instead of
every six. It’s a much quicker pace, which means we focus on what’s essential and don't get
bogged down in over-documentation."

Challenges in QA: Theory vs. Reality

Student: “I sometimes get stuck on test cases during my assignments. Is this normal, and
how should I handle such situations?”

Professor: "Challenges are part of the learning process. It’s normal to feel overwhelmed,
especially when transitioning from theory to practice. My advice is to break problems down
into smaller, manageable parts. A good QA professional not only understands how to write test
cases but also how to analyze requirements and figure out what the software is supposed to do.
Testing isn't just about finding bugs; it's about understanding the intent behind the code and
verifying whether it meets the business's needs."

Eve: "In the real world, testing often begins with incomplete or high-level requirements.
You’ll rarely get the luxury of having everything neatly defined. This is something I had to learn
the hard way. No university course really prepared me for giving accurate time estimates in
such conditions. When BAs provide only high-level requirements, the company might not want
to spend resources on detailed analysis unless they’re certain the client will pay for it. As a QA,
you’re often expected to come up with estimates based on limited information.

My advice: learn to ask the right questions. If you don’t have enough details, flag it and
ask for more. But remember, there’s always pressure to deliver. You need to strike a balance
between getting enough information to test effectively and moving the project forward."

Student: How do time constraints impact the development process, particularly when it
comes to QA?

Professor: According to theory and industry best practices, time constraints should be
managed through careful project planning and prioritization. In an ideal scenario, all tasks,
including thorough testing, are allotted sufficient time to ensure quality. Timeboxing techniques
and setting clear milestones allow teams to focus on the most critical aspects first, ensuring that
essential components are completed on time. When under pressure, teams may need to prioritize
high-risk areas and use risk-based testing to allocate resources effectively. However, cutting
corners is always risky, especially in industries where quality is tied to legal or financial
consequences, such as banking.

Time constraints can create a significant impact on QA processes. QA teams often face
the pressure of ensuring that all major areas are tested while keeping up with deadlines. Risk-
based testing, where the highest priority is given to the most critical functionalities, is key in
such situations. The theory says that by focusing on high-risk areas first, the QA process can
still protect against major failures even when the timeline is compressed.

Eve: While perfect testing is ideal, in reality, we must always weigh the trade-off between
exhaustive testing and delivering on time. What matters most is focusing on the highest risk
areas to maintain both quality and client trust.

Nobody likes cutting corners, especially when real people’s money is involved. In our
case, if something goes wrong due to an error on our side, the penalties can be steep—our
company would have to pay compensation to our clients.
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Recently, we worked on a huge project where we needed to update our system to support
a 360-day year for interest accruals, which is a requirement in the Philippines. Our system was
set up for 365 and 366-day years, so this new requirement meant a major change. Interest
calculations are one of the most critical and central parts of any core banking system because
they define the income and expenses for credit unions and banks. They also have legal
implications for customers.

Here’s the tricky part: the code change itself involved just two lines, in two places. But
that tiny change required half the system to be retested! The QA team had to retest everything
from data entry, to how the values were displayed, to report generation, and even transaction
posting.

Of course, we couldn’t spend six months just on retesting, so the QA team worked closely
with the developers and BAs. They figured out which parts of the system used the shared code
and identified critical parts versus those that weren’t used as often. We had to see if there were
any safe corners to cut to deliver the project on time. This is where risk-based testing really
comes into play—identifying what’s mission-critical versus what we can afford to test less
thoroughly. But even then, we had to be very careful. After all, the last thing we want is to miss
something important when dealing with financial data

Student: Can you give an example of one of the challenges your company faced in real
life?

Eve: You know, planning is essential for any company. My company has a long-term
roadmap, spanning three years, and a short-term plan with yearly release cycles—we have six
of them per year. We try our best to schedule projects throughout the year, aligning them with
those six releases. The scheduling takes into account factors like complexity, client demand,
our internal product improvements, overall company goals, resource availability, and so on. It’s
not easy, given all the parameters involved.

But here’s the challenge: we develop banking software, which is highly regulated.
Regulators like the CRA (Canada's Tax Agency), FSRA, Bank of Canada, Bank of Jamaica, and
others often issue new regulations that our clients—credit unions and smaller banks—must
comply with. When that happens, it can completely disrupt our carefully planned schedule.
While we try to anticipate these possibilities, they can still catch us off guard.

For example, we had planned to release a significant enhancement to our mobile app,
allowing non-Canadian financial institutions (FIs) to top-up mobile phones through the app,
which integrates with our core banking system. However, in September, new must-have
regulations for income reporting were announced for both Canada and Jamaica. These
regulations needed to be implemented before the end of the year, forcing us to adjust our plans
and shift the release of the mobile app feature to accommodate the regulatory changes.

This kind of scenario is common in our field—balancing planned innovations with the
need to stay compliant with sudden, mandatory updates.

The Future of Testing and QA: What’s next?

Student: “What can we expect in the future of QA? What trends should we be paying
attention to?”

Professor: "The future of software testing and QA is rapidly evolving, driven by
technological advancements, increased automation, and the demand for more complex software
solutions. Here are some key trends and innovations that will shape the landscape in the coming
years:
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1. Increased Automation with Al and Machine Learning:

Automation is already playing a huge role in software testing, but the introduction of Al-
driven tools will revolutionize how we conduct tests. Al can help predict which areas of the
software are most likely to have bugs based on historical data. Machine learning algorithms can
also optimize regression testing by identifying which test cases are most crucial to execute.
However, automation doesn't mean testers will become obsolete — human oversight will always
be necessary to ensure that the tools are working as intended.

2. Shift-Left and Continuous Testing:

Testing is moving earlier into the software development lifecycle, a trend known as 'shift-
left' testing. Traditionally, QA teams were only involved after development was completed, but
now we see QA integrated into every phase, from requirements gathering to deployment.
Continuous testing in Agile and DevOps methodologies ensures that testing is a constant
process, providing quicker feedback and allowing teams to detect and resolve issues early.

3. Quality Assurance Beyond Testing:

As you’ve learned in the course, QA isn’t just about finding bugs—it’s about ensuring
the overall quality of the product, including performance, usability, and compliance. In the
future, QA teams will likely take on more responsibility in terms of ensuring that software meets
all regulatory and industry-specific standards, especially in fields like healthcare, finance, and
Al ethics. QA professionals will need to stay informed about changes in these industries to
guide teams through compliance and risk management.

4. Collaboration with Developers and Product Teams:

Cross-functional teams are becoming the norm, with QA analysts working closely with
developers, business analysts, and product managers. In this environment, soft skills like
communication, negotiation, and project management will be just as important as technical
skills. Testers need to collaborate on building not just functional software, but also software that
meets the strategic goals of the business.

5. Specialization in Emerging Areas:

With the rise of fields like blockchain, IoT (Internet of Things), and quantum computing,
QA roles will also need to evolve. Testers will have to specialize in these areas to understand
their unique challenges. For example, blockchain requires testing for both security and
performance, as well as ensuring that smart contracts work as intended. IoT introduces the
challenge of testing distributed networks of devices that need to operate reliably in real-time.
Quantum computing, though still in its infancy, will require testers who can handle completely
different architectures and paradigms of computation.”

Eve: "In my experience, automation will continue to expand, especially in areas like
regression testing. But don’t forget, there are still parts of QA that require a human touch.
Usability testing, for example, relies heavily on how real users interact with the software. Also,
as cybersecurity becomes more critical, security testing will play an even bigger role in the
future.

But a word of caution: while automation is great, it’s not a silver bullet. Automating
everything can lead to inefficiency. You need to weigh the cost of setting up automated tests
against the value they bring. The 80/20 rule applies here as well — sometimes, 20% of your
automated tests will catch 80% of the bugs. Focus on automating repetitive, high-value tasks,
but don’t over-automate just because you can."

Conclusion: Bridging Theory and Practice in QA

Professor: "In summary, we aim to equip you with a broad understanding of QA

principles, tools, and methodologies. However, as Eve highlighted, balancing the thoroughness
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of testing with project constraints is something that only comes with experience. You’ll need to
find that balance in your future roles, learning how to prioritize and optimize your approach
based on the context of the project.”

Eve: "Exactly. In reflecting on my journey from academia to the industry, I can
confidently say that while university taught me the fundamentals, it was the day-to-day
challenges in real projects that honed my skills. Learning when to adapt, how to ask the right
questions, and recognizing when 'good enough' is truly enough—these lessons come with
experience and are invaluable in the fast-paced world of software development."

In the end, while technologies may change, the fundamental skills of problem-solving,
communication, and a deep understanding of the software lifecycle will always be essential to
a successful QA career.

Professor: "In conclusion, preparing students for a career in QA requires a
comprehensive understanding of principles, tools, and methodologies, but the role’s evolving
nature also demands adaptability. As Eve emphasized, specialization and the adoption of new
technologies—such as Al, machine learning, and DevOps—are becoming indispensable.
Balancing theoretical rigor with practical application ensures our graduates are ready to meet
industry challenges while remaining open to continuous learning."

Eve: "Absolutely. From my own transition from academia to the industry, I've learned
that while theoretical foundations are crucial, the practical aspects—Ilike understanding CI/CD
pipelines, using Al for automation, and navigating the fast pace of real projects—are where true
growth happens. It’s essential to adapt quickly, ask critical questions, and embrace 'good
enough' solutions in the right contexts, especially with shifting priorities and constraints."

Final Reflection

Despite the rapid development of technologies, core competencies such as critical
thinking, collaboration, and understanding the software development lifecycle remain
foundational to a successful QA career. The balance between theoretical knowledge and
practical experience is not just an advantage, it is a necessity in this dynamic field.

Let us accept as an axiom: the expanding role of quality assurance specialists requires
mastering new technologies and methodologies, including Al-based automation, CI/CD
processes, and DevOps principles. A successful career in QA requires:

v Fundamental knowledge of CI/CD and DevOps practices to effectively integrate
testing into the development and quality maintenance process at all stages of the product
lifecycle.

v Skills in using Al for test automation and data analysis, enabling significant
improvements in testing efficiency and accuracy, as well as the ability to promptly identify
potential issues.

v Willingness to learn new tools and technologies, reflecting the ability to adapt to
changes and integrate innovative solutions into daily work.

Thus, the synergy between theoretical knowledge and practical experience, particularly
in the context of new technologies, is the key to successfully entering and advancing in the QA
profession.
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Abstract

This article presents the analysis of the conducted research on the description of the use of types and means
of expressing modality to understand the idea and create artistic expression in the story of the English writer
Herbert George Wells "The Door in the Wall". A distinctive feature of the work is the creation of a special personal
atmosphere of sensations in the narrative for the formation of which the author uses modality. H.G. Wells' short
story is one of the best short works in humanitarian and philosophical fiction. The article presents the results of
the study of the author's use of subjective modality in this work as a source of textual expressiveness through,
among other things, the grammaticalized attitude of the speaker to reality.

Keywords: modality, objective modality, subjective modality, textual modality, subjective modal
meanings, author's modality.
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AHHOTAHS

JlaHHAg CTAThS MPCACTABIIACT AHAN3 MPOBCACHHOTO HCCIICAOBAHN 0 OTMHCAHHIO HCTIOIb30BAHU BHIOB
H CPCACTB BHIPAKCHUA MOJATBHOCTH I MOHAMAHHA HACH W CO3JAHHA XYIA0KCCTBCHHOH BBIPA3HTCIHLHOCTH B
pacckase anrmickoro mucaTes ['epoepra Jxopmka Yamica «/Isepsb B creHe». OTIHIUTEIBHON 0COOCHHOCTHIO
MPOU3BCACHUA ABILICTCA CO3JAHHC OCOOOH IMYHOCTHOM arMoc(epsl OMYIICHHH B MOBCCTBOBAHHH, IS
(hOpMHPOBAHKA KOTOPOH aBTOP HCIOJB3YET MOTANBHOCTE. Pacckas I'.J]. Vamnca SBILCTCS OOHAM W3 JIyUIIHX
KOPOTKOMCTPAYKHBIX MMPOU3BEACHHN B TYMAHUTAPHOH H (prtocodckoi (pantacture. CTaThsa NPEACTABILICT HTOTH
HCCJICIOBAHHS HCTIONb30BAHUA ABTOPOM CYOBCKTHBHON MOJATHHOCTH B JAHHOM MPOW3BCIACHHH KAK HCTOYHHKA
TEKCTOBOH BBIPA3HUTCIHHOCTH UYCPE3 B TOM HUHCIC TPAMMATHKAIM3HPOBAHHOC OTHOIICHHC TOBOPSAIICTO K
JEHCTBUTEILHOCTH.

Kmouerbie ¢j10BA: MOJATEHOCTh, OOBEKTHBHAS MOJATBHOCT, CYOBCKTHBHAS MOIANBHOCTH, TCKCTOBAS
MOJABHOCTD, CYOBCKTHBHO-MOAATBHBIC 3HAUCHHS, ABTOPCKAA MOJABHOCTS.

Introduction

The article is devoted to the study of the peculiarities of using the types of modality
presented in the story of the English writer H.G. Wells, which had not previously served as an
object of analysis. The story received coverage in philological research, but the issue under
study in this aspect was not raised in them. Scientists have studied only the category of
seemingness in this work, namely lexical and semantic means that create a functional semantic
field. The scientific novelty of the conducted research lies in the description of the distinctive
features and diversity of the use of subjective modality and the expression of its significance in
the unfolding of the plot of the story. H.G. Wells is known to the world as a writer who laid the
foundation for scientific socio-philosophical fiction, who became its classic, who spent his
whole life looking for ways to improve society and man. His intense attention as a writer to the
issue of the vision of the future is noted. The story of the English writer Herbert George Wells
called “The Door in the Wall” was recognized from the very beginning. In 1911 Henry Durand-
Davray stated that this was "Wells at his best". T.E. Lawrence, reviewing Ernest Benn's 1927
collection in The Spectator, asserted this story "a very sweet thing that seems rather in itself,
like gloss”. Jeftrey H. Wells argued in 1926 it was often considered Wells' best short story, and
in 1930 added that it was definitely the work that would "carry his name even beyond our
century into that literary immortality that he seems so eager to avoid." This story was accepted
as a nostalgic look into the past at the simplicity, continuity and somewhat lighter pace of the
Victorian era, or even at the idyllic childhood scenes of the writer himself. [1] John R. Reed
learned from the author's work that life is like a book and that it never reaches an orderly state
until its entire composition is completed [2]. Alfred Borrello asserted that the writer believes
that our "most aspirations...they can be sources of self-deception and, ultimately, death, if a
person understands them only as a means by which he can evade his duties towards himself and
his race [3]. Warren Wagar wrote that it seemed to him Wells advised readers not to put
temptation in the way Wallace did. [4] Sabine Kelsch-Feusner opined that H.G. Wells makes
the supernatural garden a mystery without a definitive answer. The readers could wonder
whether it was a daydream or a sign of something deeply hidden. There you touch the inmost
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mystery of these men of vision and the imagination and Wallace is among them. [S] This work
belongs to humanitarian and philosophical fiction, which assumes the presence of
understatement, the possibility of speculation and even mystical coincidences and
discrepancies, imaginary events of places and situations. Therefore, it is logical to use various
types of expressive means, including modality. The category of modality is universal and
inherent in all languages, because any statement contains, as a rule, some indication of the
relation to reality. In linguistic literature, the category of modality is considered in two aspects:
any sentence not only reflects an objectively existing non-linguistic reality, but also includes a
subjective assessment of any event. In this regard, modality is divided into objective and
subjective. Objective modality means the expression of the relationship of the content of an
utterance from the perspective of reality or unreality. Subjective modality is understood as the
speaker's evaluation and reaction to what is happening. [6] The category of the author's image
is closely related to the category of modality. The study of modality in the linguistic tradition
is laid down in the works of V.V. Vinogradov, who ranked this category among the main,
central linguistic categories [7]. According to S.S. Vaulina, there is not a single language
category in which research interest would be so active and stable [8]. The topic of modality has
been constantly being developed in linguistics. The dual nature of the phenomenon prevents
full awareness and analysis of the modality: on the one hand, it is a conceptual category, on the
other hand, a functional-semantic category. Consequently, the conceptual merges with the
linguistic. The structure and scope of linguistic modality are presented in different ways in
research, but still its main dimensions are subjective and objective modalities. Thus, the
paradigm of linguistic modality is hierarchical in accordance with the means of its expression
located at different linguistic levels [9]. Based on the analyzed works, we mean not only the
semantic essence, but it is also significant to analyze and systematize lexico-grammatical,
grammatical, contextual means of expressing modal meanings [10]. It should be clarified that
speaking about the image of the author, we mean subjective modality.
Research methods

The continuous sampling method was used in the collection of factual material, when the
studied linguistic units, namely words, phrases, pronouns, grammatical structures, conditional
sentences, modal verbs, modal phrases, super-phrasal units and other necessary for analysis
were selected as they occurred while reading the text. This method was required to analyze all
the means of expressing subjective modality in the story “The Door in the Wall written by the
English writer Herbert George Wells.

Semantic analysis of the language, which was divided into two components was applied.
Lexico-semantic analysis, which involved understanding the meaning of each word of the text
individually was used. This mainly related to extracting the dictionary meaning that a word in
the text should have. Lexical and semantic analysis was supplemented by compositional and
semantic analysis, since knowing the meaning of each word in the text is important, but this is
not enough to fully comprehend what is conveyed in the text.

Research results

The subject of this research is the linguistic means of expressing the subjective modality
of a literary text. The practical language material was the story “The Door in the Wall” created
by the English writer Herbert George Wells. The choice of this work for analysis was
determined by its genre versatility and saturation. In the scientific literature "The Door in the
Wall" is classified as a philosophical short story, a science fiction short story, a parabola short
story with allegorical overtones, a story whose genre nature goes back to a biblical parable. The
indicated interpretations emphasize various aspects of the work, which open up wide
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opportunities for scientific understanding. The methodological basis of the research was the
work of domestic and foreign scientists (V.P. Abramov, W. Bally, V.V. Vinogradov,
LR. Galperin) A number of subjective modal meanings were analyzed and classified:

- Modality of confidence, when the hero is confident enough that he knows about events,
facts in life, claims to have full knowledge of the subject under discussion. There were few
examples presented.

- Modality of uncertainty, if the hero does not have sufficient knowledge about events and
phenomena and understands that the information may be unreliable.

- Modal values of assumption, doubt, appearance, probability Based on the judgment of
LR. Galperin that subjective modality can be expressed "formally by grammatical, lexical,
phraseological, syntactic, intonation, compositional and stylistic means", it can be concluded
that the author's modality can be expressed by means of various linguistic levels. Thus, the
possibility of expressing one’s personal attitude to the events which are described is provided
and the revealed characters’ own opinions and assumptions help the author develop the
narrative in accordance with the intentions. The following means of expressing subjective
modality are analyzed in the story: personal pronouns, modal verbs, introductory modal words
and particles, introductory phrases, introductory sentences, repetitions, word order, special
lexical and grammatical constructions. The presented means of expressing modality contribute
to the expression of the author's idea, the formation of an emotional mood and perform the
function of influencing the reader's consciousness. Subjective modality has various means of
expression throughout the story.

Discussion

The main aim of the research was to study the aspect of modality of a literary text on the
basis of a story “The Door in the Wall” by H. G. Wells. According to the established aim a set
of tasks were solved namely: exploring the concept of modality and its types, modality of a
literary text, analyzing theoretical aspects, identifying the main levels of language at which
modality is expressed using linguistic means. The following aspects of using subjective
modality were analyzed: lexical, phraseological, syntactic, and grammatical ones. The writer's
lexical arsenal helps to reveal the idea of the story. There is an inner conflict that Lionel Wallace
experiences. It is the contradiction between his sincere desire for beauty, harmony, truth, an
ideal existence as he understands it and for what his heart and soul eagerly strive and the realities
of his everyday life which Wallace considers to be “grey and boring” [11, p. 5] even despite the
fact that he achieved obvious success which Wallace describes as “this vulgar, tawdry irksome,
envied thing”. He tells Redmond about the secret of his life which haunts him as a memory of
unearthly beauty and bliss, which awakens insatiable longing in his heart. The story of the
enchanted garden is full of colourful epithets and words and expressions of joy and charm:
exhilarated, sense of lightness, good happening, wellbeing, luminous, exquisitely glad, joyful,
beautiful [11 p. 8] Lionel is disappointed and disillusioned, common life and worldly pleasures
seem boring and unmeaning to him [11, p. 24] Redmond notices that sometimes there was some
kind of detachment in the expression of his face, nevertheless Lionel didn’t always lose interest
in everything and everybody around him [11, p.20] and Wallace had ambition to be successful
in his career so he overcame a lot to do that. Lionel Wallace admits in his story that his whole
life between visiting the enchanted garden, which he entered through an open door in the wall
that happened in his early childhood, and a very significant step in his very successful career
showed great discrepancy between joy and happiness that Lionel experienced in that desired
garden with beautiful views, friends to play with and those absorbing games which he could
never remember and was so sorry about that all his life and his routine to which he returned.
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It was “a joyless world” and this return was “painful” [11, p.16]. At that time Lionel Wallace
realizes that the way of life he leads, his ladder to success, his political activity turn out to be
the loss of all the best he cherishes: real values of life and its meaning. The author uses the
words "vanity", "longing", describing the mood of the character. This strong conflict between
belief and disbelief forms the semantic field of the narration unfolding the inner dialogue of the
narrator. The author uses the modality of uncertainty when he again and again repeats questions
expressing doubt: “How can this improbable story cause such a feeling of a real one?; "But did
he actually see it?” “But whether he himself saw or only thought he saw whether he himself
was the possessor of an inestimable privilege of the victim of a fantastic dream, I cannot pretend
to guess” [11, p.4] The line of assumptions is disseminated in the narrative: «Was there, after
all, ever any green door in the wall at all? I do not know. There are times when I believe that
Wallace was no more than the victim of the coincidence between a rare but not unprecedented
type of hallucination and a careless trap, but that indeed is not my profoundest belief...I am
more than half convinced that he had ,in truth, an abnormal gift, and a sense, something — I
know not what — that in the guise of wall and door offered him an outlet, a secret and peculiar
passage of escape into another and altogether more beautiful world ...»[11, p. 26] This
sequence in the use of lexical and syntactic means of expressing modality leads the reader along
the wave of the author's thought, forcing them to think, reason, draw their own conclusions and
be fully involved in the process of the narrative. The study of grammatical means of expressing
the modal aspect of the text significantly complements the overall picture of understanding the
author's position. At the grammatical level, the modal aspect of the analyzed story manifests
itself in various ways. The author specifically works with personal pronouns, introduces the
contrasting symbolic use of verb tenses, modal verbs with the meanings of ability (can, could)),
unrealized possibility (could have done), probability (must have done), possibility (might, may,
could have done), reproach (might have done), conditional sentences of basic and modal
structures.

The personal pronoun "I" is used by the author to create a special type of narrative, which
is necessary in order to explain to the reader how the choice of a particular behavioral paradigm
is determined, to ease its understanding, to allow the reader to get closer to the events being
described, to experience as much as possible reading the lines of the story, to try to offer their
solutions to the issues they encounter plunging into the narration, to establish a dialogue with
the reader, to turn him or her into a co-author. The author uses the personal pronoun “I” two
hundred and seventy times in the story to keep the reader involved personally, this magic “I”
draws the reader into arguments, making conclusions, doubts, speculations and finally the
reader starts to empathize and relate to their own realities. This happens along two lines almost
simultaneously: Lionel Wallace and Redmond. Speaking to Redmond Lionel is actually talking
to himself and “I” of both of them is united in the frame of uncertainty and doubt. The second
meaning of the constant, seemingly overly frequent use of the pronoun "I" is the desire to
emphasize in the first part of the story the loneliness of a growing boy who does not have the
opportunity to communicate with his peers as he would like to. In the second part it is the
realization of the idea of loneliness in his adult life, even contacting people, having successful
career but being actually alone.

There is also a specific example of word order used by the author to reveal the hidden
intention of the character in the childhood to overcome loneliness and have someone to play
with: “Playmates I found there”.

Speaking about the book that was shown to Wallace by a beautiful woman in the
enchanted garden, he expressed mixed feelings “They were realities-yes, they must have been:
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people moved and things came and went in them...I looked half doubtfully again into the
woman’s face.” The modal verb must in the meaning of probability shows that Wallace is ready
to believe but the next line lowers his confidence level.

“I must surely have felt some little desire at least to try the door-yes. I must have felt
that...” The modal verb must describes the meaning of deduction but it is only probability
which can never become a fact even though in the first utterance the meaning of the modal verb
is intensified by adding “surely”. Wallace didn’t do anything, he went on. He was a modest
indecisive boy and he wanted at least not to lose the game “North-West Passage” that every
imaginative child played.

The author uses the modal verb might in the meaning of reproach in this case: “Afterwards
I was sorry about my punctuality - I might at least have peeped in and waved a hand to those
panthers, but I knew enough by this time not to seek again belatedly that which is not found by
seeking...”

Wallace saw the door again on the night of the snatch division on the Tenants’
Redemption Bill, but he didn’t use the opportunity as he had to fulfill his duties “I do not see
how I could have done otherwise then”. Wallace didn’t yield the temptation to stop and enter
the enchanted garden but the meaning of the modal verb “can” in his reaction expresses a lost
chance — “could have done”-it was possible to do, but he didn’t do it. Unreal conditional
structures strengthen the meaning:

“If T had stopped,” I thought, “I should have missed my scholarship, I should have missed
Oxford -muddled all the fine career before me!”

“I'mean I couldn’t. I would have found if I could... When I could go alone I couldn’t find
it. As a result all ways of expressing subjective modality are equally applicable in the chosen
narrative.

Conclusion

The story of the English writer Herbert George Wells "The Door in the Wall" is sustained
in an exquisite tone, it is one of the most touching portraits of that really tangible, but
indefinable sense of loss that inevitably entails growing up, realizing how everyday life's
troubles constantly prevent one from restoring some kind of childish divinity of being and
awareness of the world around. And although this is a sad story, it is not depressing, because
Wells understands that life consists of a myriad of encounters along the way that define our
days, and the desire to pass by may actually be similar to the desire to stop living. The conducted
research shows that the subjective modality with specific attitude of the speaker to reality in
this work grammaticalized in particular is a unique source of textual expressiveness, conveying
the author's idea and it has a voluminous potential for building a narrative and creating non-
trivial artistic imagery. The presented study can be used in academic classes of analytical
reading, interpretation of literary texts and draw the attention of those who are interested in
H.G. Wells’ s creative activity.
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Anjarna

Tim — YITTHIK Ka3bIHA, YITTHIK KA3bIHAHBI YPIAKTAH YPIAKKA MYpa €Ty, 63 CHOCTIH YCTa3abIK KbI3METKE
apHaraH 9pOip aJaM YIUiH MaHbI3AbL ETiMi3 ereMEeHIIKTIH TYBIH AepOeC MEMIICKET PETIH/C KEIOIPETKENI IE OTHI3
KBLT YAKBIT OTTi, IETCHMEH MEMJICKETTIK TiJI MOPTEOECIH apKalaFaH Ka3aK TLIIHIH >KaFAalibl MCHIH FaHA eMec, Ke3
KEJITCH YIIT YKAHAIIBIPHIHBIH OIbIH MA3alalThIH MOCEIE eKECHAIr1 ce3ci3. OphIC TITAl ayAUTOPHUSFa MEMIICKETTIK
T YHPETY YAEpici MEKTEN KaOBIprachIHAH OacTar, >KOFapsl OKy OpPHbIHA ACiiiH THiCTI Oaraapnama meHOepiHae
sKyprizireni. bipak kemmimikTin 0a3anslk JSHICHAE A6 MEHIEPE anMail Kele KaTKAHABIFBIH MEMIICKETTIK TLTIIH
KOFAMJBIK OpPTAJarbl KOJJAHBICHIHAH-aK aHrapaMbl3. OHBIH YCTiHE 63IMI3IH Kapake3 YPIAKTapHIMBI3IbIH
apachIHAA 9AcOH HOPMAIAH aYBITKY, CO3i OY3bIN COMICY, TiA MOACHHCTIH CAKTAMAY, ©3T¢ TIIIAIH BIKIAIBIHA OOH
ANOBIPY CCKIMMI KENMCHCI3 skaHtTap kebOeitim xerti. OHbIH ceOcOiH Kamail TyciHaipemiz? Kai xepae karemik
skiOepin >kaTeIpMbI3? Bynm moceneHiH Oip ymbl OYTiHTI TEXHHKANBIK JaMy YACPICIHE, OHBIMEH CAa0aKTachII
skatatbiH BAK, oneyMeTTiK kel MeH FasaMTop dJIEMiHE KaThICThL. MOoH-MarbIHACH! TYCIHIKCI3 KipMe Ce3AepaiH
KAMTayhl, >KACAHABl MHTCIUICKTIH KOMCTIMCH KAJbKA ayJapMalapablH KeOeroi, oacOH KepKeM CeIHIIeyTe ACTCH
TaJIANTHIH TOMEH/ICY1 CHAKTHI (DAKTOpIIap aJaMIapabl iIKi Ce3IMICPiH, sKay alKePIIiTiTiH TOMSHACTII TACTAFAHbI
ce3ci3. Tim MoaeHHUETIH caKTay, 91eOHu Till HOPMAChIH 0y30ay, KOpiKTI OHIBI KOPKEM HKETKIZYy MEMIICKETTIK Tl
JAMBITYFa KOMBIIATHIH TajanTap O0JIBIT Kaja OCpMeK.

Kinr cesmep: e3mik >KYMBIC, Ka3aK Ti, TiT MOACHHCTI, 9AcOM HOPMA, KACTAPIBIH TiI MOCENCCi, T
CayaTThLIbIFBL
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AHHOTATIHS

SI3bIK — HAIMOHAILHOE JOCTOSIHUE, HACICNE HAIMOHAJIBHOTO JOCTOSHHSI W3 NMOKOJICHHSA B IOKOJICHHC,
BAYKHO /IS KA’KIOTO YEIOBEKA, MTOCBATHBIIEIO CBOH TPY X MMPETIOAABATEILCKOH AcATeIbHOCTH. [Ipomio Tpuanars
JeT ¢ TeX 0P, KaK Hallla CTpaHa pa3BeBaa (ar cy BepeHUTETa KaKk CAMOCTOATEILHOE FOCY JAPCTBO, HO COCTOSAHHE
Ka3axCKOTO S3bIKA, KOTOPOE 3aKPEIIIO 32 COOOM CTAaTYC TOCYJAPCTBEHHOTO SI3bIKA, HECOMHCHHO, BOJIHYET HE
TOIBKO MEHA, HO M JIOOOTO COYYBCTBYIOIIETo Hanuw. [Ipomecc OOyHYCHHS PYCCKOS3BIMHOW ayJUTOPHH
TOCYJAPCTBEHHOMY SI3BIKY BEJCTCSI B PAMKAX COOTBETCTBYIOIICH MPOrpaMMBbL, HAYMHAS CO IIKOJIBHOW CKAMbH H
3aKaHYMBas By30M. HO MBI BHAMM, YTO MHOTHE HE MOTYT OBJIAACTh 3THM M Ha 6a30BoM yposHe. bonee Toro, cpenn
HAMX KAPAKO3CKUX MOTOMKOB CTAJH IOSBILITHCA TAKHE HEHMPHATHOCTH, KAK OTKJIOHEHHE OT JINTECPATyPHOH
HOPMBI, HAPYIICHHUE PEUH, HECOOMIOACHHUE SI3BIKOBOI KyJIBTYPBL, MOAJABAHUE BJMSIHHEO IPYTOTO sA3bIKa. Kak MbI
00bsacHIM, ToueMy? ['ae MbI coBepmaeM ommOKy? OIuH W3 BBIBOJAOB 3TOH MPOOIEMBI KaCaCTCs CETOTHSIIHETO
TPOIIECCA TEXHUYECKOTO pa3BuTist, Mupa CMMU, conmanbHbIX CETEH M MHTEPHETA, KOTOPHIC C HUM CBSI3aHBL

Hecomuenno, Takme (DakTophl, Kak OOBOJAKMBAHHC HETOHATHBIX IO CMBICIY CJIOB, VBCIHUCHHC
KOJIMYECTBA KAJKET-TIEPEBOJOB C IOMOINBIO HCKYCCTBCHHOTO MHTCIICKTA, CHIDKCHHEC TPeOOBAaHHUH K
JIMTEPATYPHO-XYA0KECTBEHHOH PEUH, CHIKAJIN BHYTPCHHHE UyBCTBA JIOACH, HX OTBETCTBEHHOCTh. COXpaHCHHE
SI3BIKOBOH KyIIBTYPBI, HC HAPYIICHUC HOPM IMTEPATYPHOTO S3BIKA, XYA0’KECTBEHHOC HM3JI0)KCHHE KHBOIHCHOU
MBICJIH OCTAFOTCS TPEOOBAHISIME K PA3BHTHIO TOCYJAPCTBEHHOTO SI3BIKA.
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KmoueBble ciioBa: camocToATenbHad padoTa, KAa3aXCKHH SA3BIK, SA3BIKOBAs KyJbTYPa, JHTCPATYPHAS
HOPMAa, KyJIbTYPA PeUH MOJOICHKH, A3BIKOBAS IPAMOTHOCTb.
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Abstract

Language is a national treasure, a legacy of national heritage from generation to generation, it is important
for every person who has devoted his work to teaching. Thirty years have passed since our country flew the flag
of sovereignty as an independent state, but the state of the Kazakh language, which secured the status of the state
language, undoubtedly worries not only me, but also any sympathizer of the nation. The process of teaching the
Russian-speaking audience the state language is conducted within the framework of an appropriate program,
starting from school and ending at the university. But we see that many people cannot master this at a basic level.
Moreover, such troubles began to appear among our Karakoz descendants as deviation from the literary norm,
speech disorders, non-observance of linguistic culture, and succumbing to the influence of another language. How
do we explain why? Where do we make a mistake? One of the conclusions of this problem concerns the current
process of technological development, the world of media, social networks and the Internet that are associated
with it.

Undoubtedly, factors such as the enveloping of incomprehensible words, an increase in the number of
kalket translations using artificial intelligence, a decrease in the requirements for literary and artistic speech,
reduced people's inner feelings and their responsibility. Preservation of linguistic culture, non-violation of the
norms of literary language, artistic presentation of pictorial thought remain requirements for the development of
the state language.

Keywords: self-work, kazakh language, linguistic culture, literary norm, language issues among youth,
language literacy.

Kipicne

Kes xenreH XanbIKThIH KaThIHAC Kypasibl — Ti1. TiJliHE Kapanm —yJIThIH TaHy, CO31HE Kapamn
— OHBIH Oly, HOTHXKECIHAE aaMHbIH ©1-6piCiH, aKbUI-IApacaThIH, 11IKI OONMBICHIH, pyXaHH
OalinbIFbIHA KaHBIFY OYpbIHHAH KeJe JKaTKaH JarapUiapiblH Oipl ekeHairi cesci3. Anmam Oap
JKEPAE TIJ1 MOACHUETI KepiHiC Tabanpl, SFHHU ajaM 1a, Tia ne 0ip-OipiHci3 eMip cype anrMaiabL.
Ke3 kenreH XanbIKTBIH ©31HE KaJalp TYTaThIH Tijgl 06ap, O KapbIM-KaTblHAC Kypajbl aHAHBIH
YHIMEH KYJIAFbIHA KeJIM ysulaiiabl. AHaHBIH CYTIMEH OJI TUIre AeTeH CYHICIEeHIIIK, KYpMeT,
MAaKTaHBIII, JKAayanKepIIi K AaFablIapbl KaJIblMTacaabl. AHA TUIIHIH Ta3aJbIFbIH CAKTAY, OHBIH
KOpKeM/Iesie TYCylHe 631 HIK YJIeC KOCYFa JereH a3aMaTThIK MUFbLI 9P aJJaMHBIH OObIHA AaPbII
JKaTca, OJ1 XaJbIKThIH TiJI eIKamaH enaMmeini. Faceipmap Ooiibl aTamaH mupac OoiFaH AaHa
OMiJIap MEH CaJTMKAJIbI TY>KbIPBIMAAP T1JT APKbUIbI XKETKEH, TIJI YITTHIK Ka3bIHAHBI CAKTAFaH.

«OHep angpl — KbI3bLT TUI» JeTreH TYHIHIl O JKacaraH Ka3ak XaJKbl aJaMHbBIH Ceiey
mebepiiriHe YJIKeH MoH OepreH. MeMJeKeTTiK TUIAlI MEHrepy MeKTen KaObIprachlHIa
OacTajbil, JKOFaphl OKY OpPBIHAAPbIHAA IIereNieHin, eHOeK OpTachlHAA TIiJ MOIASHHUETIHIH
OuiriHeH KepiHyAl Tajlal €Ty — eNiMi3[IH YCTaHBIN OTBIPFaH CTPATETHSUIBIK OaFbITTapbIHBIH
Oipi. bizmepre, >korapel OKy OpBIHOAPBIHBIH T MaMmaHzapbiHa, cabak OeperiH
CTYyZIGHTTEPIMI3re Ka3ak TIJIiH JKeTik MeHrepty tanan etineai. Connarel 0acTbl OarbITHIMBI3 —
OlTiM anyIbUIapabl CayaTThl COMIIEN, TYCIHIKTI, KYJIAKKa >KarbIMIbl, Ma3MyHbI TapThIMIbI
MOTiH KypacTbipa Oinyre, oge0u HOpMa TajanTapblH JKaKChl MeHrepyre Oayy.
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Marepuanaap koHe 3epTTey daicTepi

Ocpl eHOeriMi3 e TAKBIPBINTHIH YKaH JKAKThl AIlbUTYbI YIIIH [IOJNY, CANBICTHIPY, TAJAay,
JKUHAKTAy, CUIATTAy OMICTEepiH KOJMaHABIK. JKyMBICTBI Ka3y OapbIChIHAA OCHI QAICTEP
HETi31HAEe O3MIK KYMBICTBI YHBIMIACTBIPYIAbIH OKBITY VAEpICIHAEer: aca MaHbI3Obl OeJiri
OOJATLIHABIFBIH OaraMIabIK.

«OKy KypaJlgapblHbIH 1IIIHAET] €H KbIMOaThl — OKy Kitantapbl. OKy Kypanmapbl Cailsibl
OonMaca, OHBIH 1IIIHAE OKY KiTanTapbl OHABI OoiMaca, OKy na OHAbl Oonmaiinel. [lleGepre
acmarm — cepik, Myrajiimre Kypan — cepik. Kypanceiz myranimaep Oana oKpITa aliMaliab, — IeT
alTKaH YT ycTra3el AxMeT BalTypChIHYJIBIHBIH OChI OWBbIH [1, 262] mopic OKyFa HailbIHIBIK
OapbIChIHIA 9pKAIlIaH Ha3apaa ycray Kaxer. JKactapra camaibl 1a CiHiMAl OiliM Oepy YImiH eH
aNIBIMEH OKY KYPaJIapbIH AYPBIC 1PIKTEI, YTBIMABI TAHAAJIFAH TAKBIPBINTAP KOHE Ma3MYHIbI
MOTiHIAEPMEH KapyJIaHbIN ally KAXKETTITIH 63 ToXIpuOeMi3ieH TYHIiK.

binim, MonmeHueT, anaMIbIK oJIIeM, TyJIFa OOI KaJIbINTacy CeKUIIl KachueTTepaiH 0api aHa
TimHIH OoOlFa CiHyiMeH, OHFa TOKBUTYBIMEH KajbITacaabl. OWTKEHl, Tl — YITTHIK
epeKLIeNiTriMi3, OOIMBICBIMBI3NIBIH TYTACTBIFBI, YPIIAKTaH YpPIaKKa *KaJlFachlH TaOyra THICTI
acbul MypambI3 aen OureMi3. Kaszak TiniH OGapblHIna nameITy, myOapiamay, OHBI KacTapIbIH
JKETIK MEHTepYIHE epeKIle IeH KO CUIKAIIaH Tacala KajiMay Kepek.

OpUHE, TUIAI MEHTePYIiH 63 KUbIHABIKTapbl Oap. Tin e31HIH KalbINTacy MEH KOJIaHBIC
AsICBIHBIH KEHE0, Ka/bIp-KaCHETIH MOWBIHIATY JKOJBIHA KONTEreH acybl OarbIHABIPHIM, OT
NeH CyAbl KewTi. TyprnakTbUIbIK TeH e3repicTepal Kadbuigail OThIpbIN, skaHAPThUIbL. COHFBI
KbUTIAPAAFel Ka3ak TUIIHIH JaMy yaepiciHe TepeH Ooiinaii OliMereH amam OHBI TYCIHE 1€,
YHpeHe e anManbl.

Tin enepin Oapiblk eHEpAiH acbUIbl peTiHAe OaranaraH ara OybIHHBIH OYTiHT1 JKacTapra
aliTap akpuUI-keHecl Oipey — TyFaH TUIAIH KaaipiH Oy,

«bynan 20-30 xbut OypeiH, oneOu TiNAIH €HOl KaibinTaca OacraraH KeseHiHzae Oipey
Ounim, Oipey OiTMENTIH, HEe KON KOJNaHbUIMAWTBIH MbIHIAFaH co3aep 9aedu Tij Ka3blHACHIHA
€HJI, J)KaphIca, KaTtapjiaca alThUIATBHIH TYPJIl CO3/I€P MEH rPaMMAaTHUKAJIBIK TYJIFajap keOenal. ...
Keiibip >xa3rplmTap omeOu TLIre yII KaifHaca COpIachl KOCBUIANTBIH ce3aepal «O13aiH enne
alitanply nen Kamrara Oepemdi», — AereH Tia 3eprreymici M. banakeBThIH TY)KbIPbIMBIHA 11a
TEpEeH YHije KaparaHbIMbI3 XkeH Oomap [2, 65-66].

Fanbim kasipri Tijameri epecken KareJikTepre, o3 Oy3yIIbUIbIKKA peHilmiH Oinmipe
OTBIPHIN, ChIHAWABL IIIbIHBIHAA TINT MOAEHHUETI CO3IH KOPABIH KONTIriMeH ejmeHOenal, com
ce3lepal OpbIHABI Maiinanana Oinmy garapickiMeH OaranaHaabl. Ce3 MarblHACKI MEH MOHIH
TEPEHIHEeH TYCiHy, on1e0u *KoHe onedu emec ce3aepal axkpipara OLTy, TiJ Ta3abIFbIHA MYKHUST
0oy marapUTAPBI TIJITE JKAHBI AIIBIFAH 9P aJJaMHBIH OOWbIHIA JAMHUTBIH KacueTTep Oonmak. O
— alKbIH, €63 — OPBIH/BI, MA3MYH — YFBIHBIKTBI OOJIFaH Ke3/1e TIIAIH MopTedeci ecenl.

«KacaHObl COHKOMIBIK, CIPECKEH «ChIMOATTBUIBIKY», HOPCI3 OMHAKBUIBIK, TIJIAIH TaOUFU
OpICIHEH ayJlaKk KeTKeH «KaHAJIBIK», O0opi me O13miH AecTypimisre skaT Hopcenep. Timpmeri
COHBUIBIKTBIH,  CYJIYJBIKTBIH  Oenrici  —  XaJbIKTBIK  JAHAJIBIKKA  HETI3eNTreH
KapanaibIMABUIBIKTA, TYCIHUIIKTITIHAE, OHBIH XYPEKKE JKbUIbLIBIFBIHIA JKOHE Oackara erep
ocepiHae» JAereHAeH, jKacaH bl co3ep Ti1 OoNalnarbiHa YIIKeH Katep ToHaipen [2, 554].

KazakcTaH KeImyJnTThl MEMIIEKET JIET€H YPaHIbl XKalayJaThIl, OPBIC TUTIHIH MapTeOeciH
achIPbIN KiOepreHiMi3 YITKA ChIH J1a WiblFap, Oipak Oy marablaaH albIpbUTYAbIH KOKXKHETI
O13miH en yunH om anbic. Opbic TUTIHIH O€NeNiH apTTBHIPBINT OTBHIPFAH KOFAMIBIK OpTana
MEMJIEKETTIK TUIAIH a0BIPOHBIH JKOFapbUIATy — JKacTapra MiHzAeT. bip KyaHapibiFbl — OyriHri
TaHAa Ka3ak TUTH MEHrepyre JAeH KOWFaH >KacTapbIMBI3IBIH KaTapbl KeOeHim kene
JKaTKAHABIFBL. BYTiHT1 JkactapablH 0Oacka Tijpepal YHpEHyre IereH TaJIbIHbICTaphl /a
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KynTapibik. Bipak aHa TiJ1 3re TUIIIH KOJICHKECI e KaJIMAChIH IeTeH KaFUIaHbl 1a YMBITIIAFaH
ab3an. AHa CyTiMEH YJITBIHBIH TUIIH €MeC, 63TeHiH TiJiiH OOIbIHA Cl1HIPill aJIFaH a3aMaTTapbIMBbI3
a3 emec. by, opuHe, KOFaMIbIK eMip/e TybIHAaFaH Macee, OHbIH cebern-cangapbiHa alTbuiap
chiH skerepiik. Timmeri OipJiKTi, TUIAIH TYTACTBIFBIH €Ier bIHTBIMAKTBIH KEMiJl JeM KaHa
KapaMaybIMbI3 Kepek. Tl CaKTalThIH Aa, KYPTAaThIH Ja — XaJIbIK.

«Kep sxy3iHme TiNAl NargapbICTaH, KYPBIT KETyIeH KYTKapaTblH — 3USJIbl KaybIM.
EBpeliniH koHe Tl — UBPUTTI, Ka3ipri YeX T1JIl CEKUIl CaH ajJyaH TiJAepl KYTKapFaH e3re eMec,
3USUTBLIAP MEH 3epreniep ekeHl Oi3re TapuXTaH JKaKChl TAHBIC», — AETEH TY)KbIPBIMIBI Oif
€JIET1HEeH OTKI3CeK, Ka3aK TITIHIH J1e TaFAbIPhl KbUT YIIbIHAA TYPFaH K€3/e OHbI CAKTAIl KaJaTbIH
3USUTBI KaybIM TaObuUTFaH OonateiH [3, 102].

Kazak TimiH Ta3a, Oy3pbuiMaraH KajmblHAA CakTay YIIiH A. BalTypChIHYIbIHBIH OaaHbl
oyeni e31HIH aHa TIIHAE OKBITYFa, CONaH KeliH Oacka Tinumepni yiperyre OepreH akbul-
KEHECIHIH alThIIFAHbIHA FachIp 0OJICa N1a YJIAFATThUIBIFBIH KOUMaiIbl. AHA TLTIHE KAHBIFBITT
©CKeH 0aja FaHa KeH1HHEH MEHIepreH TiIAepiHiH bIKIaIbIHa OON alablpMaiabl.

«TysIFaHBIH HAKTHI 1C-9PEKETTE YKOFAPhI JKETICTIKKE JKeTyl YIIiH O1p Hopce KaxeTr Ooica,
COJI — JK€K€ aJaMHbIH TICUXOJIOTHSUIBIK €PEKIIENiTiH TaHbITAThIH KaOlIeTTUIK, KadimeTTiiir
OojMaraH alaMHBIH aHa TUIAI OONybl na HeralObul, keOiHe KapThl TLIAI OONBIN KeNemi.
Kabinerrinik op skacta opTypii. AmaM madganbl OUTIMII Kac Ke3lae MeHrepemi», — Aeiml
oneymerranyiubl [3, 120]. Ocel mikipiepal capaiaii Kapacak, Kasipri kactap Kasak TUTIHIH
JaMyblHa 71a, KepiciHie myOapiaHbIl, 63 QJIEeyeTiH TOMEHAETYre e YJIKEH acep eTeTiHIH
KepeMi3.

AHTBUIMAK OWIBI, KOKEHAeri ce3mepal ocepil JKETKI3Y TIJNIH MOIEHHETIH TaHBITAIbI.
Kaszipri aneymertik xeninep meH BAK ka3ak TiTiHIH 1aMyblHA OH BIKIAJ €TyIMEH KaTap, Kei
JKarmanaa TiaiH MopTebeciHe Kepl ocepiH TUri3in xkaraabl. Tarbl Oip aliTa KETETIH JKalT, OPBIC
TIJAI MEKTENTepAe OKHUTBIH OKYLIbLIapFa TiJII MEHrepyre KOMBUIATBIH Tajall KeTepiaMmen
OTBbIp. MeMJIEKETTIK TiJIIe €Kl CO3/11H OachiH Kypai aJMaiThiH OKYIIbIHBIH ATTECTATHIHAA KA3aK
TIJIHEH TeMeH 0ara KOMbUIMai, MEeKTenT! Y31k OiTipin MIbIFybIHA MYMKIHIIK Oepineni

AJ skOFapbl OKY OpHBIHBIH OariapiiaMachIHza Ka3ak TiMiH yhpety Oip »kbu1 FaHa. Opeic
TIJIA1 TONTap/a XKYPri3iJIeTiH Ka3akK Tijll KypPChIHBIH CaraT CaHbl ThIM a3. OChIIaH CTYACHTTEPAIH
TUIAIK KY3BIPETTIITNIHE KOWBUIATHIH Tallall TOMEH eKeHIITNH MOUbIHAayAaH Oacka aman
KanMaiabl. TinTi, ynTel — Ka3ak, OiliMAl OpbICIIA aNaThlH ©3IMI3IIH KapakesnepiMi3 «yhae
OopiMi3 oOpbICIIA COMNeiiMI3, MEKTenTe TEeK TIpaMMaTHKa OKBIIBIK, TECT VJTiJepiHe
MalbIHOAIBIK, CBIHBINTA KA3aKlla COHIEMENTiH enik, T.0.» IereH CHUsKThl KayanTapMeH
aKTanaabl. AJ exiMi3zieri OKy OpbIHAApbl MEKTETT KaObIPFAaChIHA OH JKbIJ OKBII KEJITeH alaMabl
Ka3aK TUIIH OpTallla »KoHe OlaH *KOFaphl eHrelae O1yenl aen Kabbuiarn, opi Kapai OitiMaepiH
KEHEeHNTyre a3 yakpIT Oejeni.

Anramkel cabakTapia-aKk CTYACHTTEPAIH MEMJIEKETTIK TUIIMI3AI  KAHIIAJIBIKTHI
MEHrepreHir aliKpHaanbin Kajnaapl. Onapra epKiH ceiey, XKbUIIaM cypakTap KOHII, 91ebu
TIJ1 HOPMAacChlHA TOH cayaTThl Kayan Oepy TajanTtapbl Koibutanel. Kasak TiniHzme ceiiney e3
anabpiHa, OepijireH TarchlpMaiap MEH TajlanTap YAeCIHEH IibiFa 011y e31HIIe oJIIIeM eKeHIITTH
TyciHe Oepmeiini. bimiMm anmymbuiap Tijal MeHrepy OapbIChIHAA OYPBIC Celjey, ce3mepal
cayaTThl 1a OPBIH/IbI KOJIAAHY, jka30a *KYMBICTapbIH KETUII py AaFAbUIapbIH YiipeHeni. Ceiiney
MOIIEHUETIMEH KOCa, ayOUTOPHUSIAFbl JKOHE ©3MA1K JKYMBICTApAArbl 13[CHYIIUIK, FBUIBIMH,
IIBIFAPMAIIBUIBIK TANIChIPMAaJIapaAbl OPbIHIANHABI.

[IbHBIH alTy Kepek, IIeT TUIAEPIH JKaKChl OLIETIH KacTaplblH Ka3ak TUIIH MEHIrepy
JEHIeiiH ChIHFa aJiCaH, KOHIMH KyHiHeai. KapeiM-KaThIHAC T1JIIHE OPBICIIA HEMECE aFbUIIIbIH
TIJIIEPIH TaHJAIM, Ka3aK TUIHIH 0a3ajblK ACHIeHlH MEHIrepe ajMai TYpFaH CTyIEHTIHE amry-
BI3AHJIbI CE3MIIPT1H KEeJel.
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Kasak Tini KapbIM-KaTblHac Kypanbl peTiHAe ascblH TapbinTa 6epce, apThl XaKCblNblKKa
anapmanabl. lemeK oCblHAal 6TKIip MaceneHi 6inimMm anywbl XXacTapfAblH 63iHe yCblHa OTbIpbIN,
wewimai xonpgappabl 6ipre Tabyfa ThipblCKaHbIMbl3 XX6H.

3epTTey HaTwKenepi

Tingik KapbiM-KaTblHAac - KOfaMAblK eMipaiH famMy KepceTKiw TepiHiH 6ipi. Erep 6i3
KasakKCTaHHbIH MeMNeKeTTIiK Tini - Kasak Tini gen 3aHAbl TYPAE KOPCeTCeK, OHbIH iCc XYy3iHge
opblHAanybl 6apwa aszamaTka CblH. «Kasak ynTbl 6acka yntTap ceKingi facblpnap 60iibl
XXWUHaKTanfaH oM-TaxipubeciH, faHanblfblH, AYHUETAHbIMAbl K Ke3KapacTapblH, CanT-4acTypiH
TiniHge faHa KepceTe 6inreH. Onap XanblK 6MIipiHiH, TYPMbICbIHbIH, M3AeHWETIHIH opTak
cmnaTbl peTiHAe TyTac KYpPblIAbIMAbIK XYyiie Kypangbl. Tin meci TaHbIMAblK OWNbIH 63 TiNniHAe
cakKkTanfaH AgyHue 6GeliHeciHe CaliKeC TaHbITyfa Tbipbicagbl. COHAbIKTAH TiN 3THOCTbIH OYKin
pyxaHun, mageHun 6annblFblHbIH Kyarepi icneTTi [4, 317].

Lemek, epKeHMeTTi en 6onambl3 feceK, Til MajeHUETIH caKTay MeH AaMblTy apeKeTTepi
Xannbl YATTbIK MafleHMETTIH aXblpamac 6eniri peTiHge xanblKTblK cMnaTka ne 60nybl Kepek.
Tinwi-fFanbelM P. CbI3ablK aiiTkaHgan, «Ce3 KongaHbiCTafbl Xannbl afebun Tin HopmacblHaH
ayblTKy aaebun TinfgeH TbiC TypfaH 3ieMeTTepai - gnaneKTuamaepni, KapanalblmMm Xal Hemece
fepeKi ce3fepfhi, XaproHgapbl nanganaHypgaH KepiHeai. BynapablH Ke6iH HopMagaH XeHCci3
ayblTKy fen caHaybiMbl3 Kepek. Ce3aiH e3re ce3fjepMeH Tipkecy HopmacblH 6y3y -
6iNMecTiKTeH, )Xayancbl3fblKTaH 60naTblH Kyb6blabic» [5, 210].

Makanapafbl aliTap OWAbIH TYHiHI - )XacTapAblH TiN M3jeHUETIH JaMbliTa OTbIPbIN, TiNJiK
KapblM-KaTblHacTblH ascblH KeHelTin, TingiH OpblIHCbI3 ayblTKynapblH >XOWbIN, OHbIH
eMipweHAiriy 6afgapnay 6onmack.

Tankblnay

XX yMbicbiMbl3ga ce3aepphi Aypbic KoONgaHy MafjeHMeTiHAeri 6acTbl yCTaHbIM - Tin
Tasanblfbl eKeHAIrNiH TangaablK. ¥nbl AbaligblH «Kicire kapan ce3 anama, ce3iHe Kapan KiCiHi
an» flereH ynafratbl OffblH CbIPTKbl MilliHi C63 eKEeHAIriH MONbIHAATAaAbI.

Ocbl MakKcaTTbl XY3re acblpy YWIiH CTYAeHTTepfAiH CblHW onnan 6iny pafFAbliCbiH
KanblNTacTbipblN, OWbIH CbIPpTKa TYCIHIKTI XeTKi3y Kypanbl €63 eKeHAiriH TyciHgipeTiH
Tacinpgeppi e3fik XXyMbicTapAbl OpblHAATY apKbl/bl YCbIHAbIK. XX acTapblH Ke3Kkapacbl KaHpjal,
e3flepiHAeri KemwinikTepre anTap yaXi He 60onmak, Wewy Xongapbl Kanam 6onapfbl, OCbl
TancblpManap HerisiHge TONTbIK XyMbic 6epingi. EHAI con TancblpMaHbl OpblHAAFaH Kenbip
CTYAEHTTEPAIH XYMbICTapblHa WOy Xacan eTenikK.

Ceunney
MafEeHMETI -
V/IKeH KacueT

CBiiiey MaZFHICTI T/l AnJbIHAA MageHve
faHbin Giy. ObIK, YAACPIH MeHrepyAiLy
XON3APbIH. Maibl LACHETTEPH YFbIHY
CusIKTbI Macenenepmen Thifwi Gainanbinsi
Celineye AMANEKTUWAEPAT Mpanaiibibi
OpbIHCHI3 Ken cawney. Gip TKipai » aiiranaii

ceiiney, fewe

ce3nepal OpbIHCHI ywcali Gepy ae
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Byn cnanpata cTyfeHTTepAiH coelinney MaffjeHUeTiHe epeKlW e Ha3ap aygapfaHbl 6ankanapgbl.
Onap apebwn HopMafa CallKec ceilnenl 6inyre Tbipbicagbl, XaHa Ce3A4ep MeH TIipKeCTepAiH
MafblHaCblH TapkaTbIN, TiNAIK Ta3anblKka MaH bepegai.

Kasipri xactap e3apa oaHrimMmege >aproH, C/eHr ce3gepai Xwui kKongaHagbl. ByHpan
ce3feppai Keinpe epecek ajampappaH fga ecTin xaTtambl3. CTyaeHTTep e34epiHiH KYHAeNiKTI
TiNAIK KONAaHbICTA XYPreH ce3fepi MeH ce3 TipKecTepiHiH Aypblic 6anamacbl KaHAalh eKeHAiriH

MblHa CI'IaVI,D'Ta XXacbl/1 TYCNeH KOPCETKEH.

Kasak TiniHaeri »kactap
cesi:

XKacTapablH coiiney MajieHNeTiHLe Ko3re TyceTiH,
Kynakka XxarbIMcblifja e crinrtii, o3iHe ToH Tingik
epeKLw eniri 6aiikanaTbIH Tin 4 ik 3aneMeHTTpp Gap.
CoHpjait epeKL cnikTepAiHGIpi - XaproH, cnexr
co3zep. Kn3iprixnrrapfblH CNeHT xaHe X.ipi oH

cusgepiHe Mbliingap Kon.
XKbIHAbINAPCKWIA 3aT- Kyl risar

Basap)xok- COIKOK

Araw 6ony- nKemci3 6oy

ByKanaH6a - awynaH6a

Tinre »atbin anblLlibl -  LUELLEH, aHTIMEHI YaKCbl aliTaapl

Kymalub! - 60C aHrime, 60MalATLIH HIpCe ANTT HAA KTUdAHAb!
Aypy - aaamra Masa GepMeltTiH aaam

Mwugb! inipity - Ker ceiiney

XKbIPTBINY - >KabaiibliaHa Kyy

Basap 6ap w ? - aHrime 6ap ma?

Byn cnaligTaH 6alikafaHblMbl3fgan, 6YriHri TaHga «CaHAI» 61bIN KepiHeTIH ce34ep MeH
TipKecTepAaiH Kebelin Kene XXaTKaHAblfblH, OHblH AYPbIC MafblHAaCbl 8Nci3geHin, KOMbipTnak
MaHIi Kyl elie TYCKEH[ITIH KepeMmis.

BepTiHae nanpga 60nbiN, KeliHHEH Xannbl cunaT anafaH, OpbIC TiNiHEH eHIFeH ce3AepAai
XacTapfAblH Kana KonfjaHblN, CON apeKeTTepi apKbiNbl Ka3ak TiNiH wybapnan XypreHiHe Ha3sap

aypapaiiblK.

Opsbicwa
apanacTbipbin
ceiney:

XKusa  emipnik xatpaii WHer -Fanamrop xenio

Opy. XbIpTbiNy - XabaiibinaHa kyny
Tuna - con cUAKTbI, Tapi3gj. celonai
3a6eii - ymbIT, UpsA can

Yenyxa *TyK Te emec
TpeHbKa XarTblfy
Bpatyxa. 6paTak 6po - 6ayblpbiM. 4OCLIM

Martu. TycoBKa - cayblK, Keun yrap  Kkynkini

e Moe - MaecataH TaH K1y MoHunK -ToNbIK 3aM
CyWHSAK - CyeblH XansBa - lemanbic
3y6puThb- XaTTanany Byxoii mae
Mpenog - myranim, ycras Onurapx,onuratop - 6ai
O6ujara - )araknaHa Tauka =Kenik

TOPMO3 - KpsiHaH EWTeKe convelAl AN KEMCNY v o - cori

Xaeunk =Tamapge:



M. Ko3blbaeB atbiHaarbl CKY XabapLubicbl /
BecTHUK CKY nmeHn M. Kosbi6aeBa. Ne 4 (64). 2024 239

Byn cnainraFbl cesfepai CTyAeHTTep XM KongaHaTbIHbIH, TiMTi conapgblH acepi ocbl
KaunbIHAA KYLUTIPEK eKeHAIriH arwa TapTTbl. ByaaH 6acka aFblilbIH TiiHAEr ce3fep ae
Kebelin keneai. OHbl CTYAEHTTEP KeNeci cnaiara KepceTteqi.

Arbl W bIHW a:

* N3n (easy) - 6api oHail
* CopsH (sorry) - Kewwip
. bpoy - 6aybipbim

e Kpaw - agemi

* Hoy-XoK,

* Tpaw-maccafaH

e Kpunx-6iptypni

e OK-XaKcbl

* Yartaak-He MblHay?

¥CbIHbUaH MbIHa CraliATa aneyMeTTiK Xeninepae »xactapblH e3apa TiNgecy, Xar »Xasy,
xabapnama >ibepy 6apbICblHaFbl TiNAIK SpeKeTTepi GepinreH. byaaH 6i3 onapabiH Tin
Ma/EeHWETIHIH TeMeHAIrH KepeMi3. Ocblaii xasFaca 6epce, Kaszak Tisli 63iHiH acbl apHacbIHaH
aXblpan, cayaTcbl3aapabIH, KoMbIHAaFbl 8Cepci3 Kypan 601y Kayni 6ap.

BynappaH 6eneK «6ap ro, ai TTbiM r0», «KOMLWNL», HeiCTenaTChiH», «Bapa>kaTpM»
«@axa (paxmeT)» «AcM (JocbiM)» CeKinfl KenTereH OpbIHCbI3 €e34ep Kartapbl Mon. Ocbl
ONKbUIbIKTapFa KocbiMwa BAK Keige Kasak TisliHiH 8161 HopMacbIH epecken 6y3bin, ofaH
calibIH KafipiH Tycipyge. BypbIH-COHAbI TiNiMi3ae 6onMaraH «60nbin Tabbinagbl», «KyTinyge»
JereHaepre KoCbUIbIMN «>K 0/ Keik ouuracbl OpbiH anfbl», «aBT00yCTbIH KaTbICybIMEH 6onraH
>KO/ anaThbl», «Mpe3nAeHTNeH KON KOibiNraH», «ekKiHlWi peT aKe aTaHibl», TaFbl 6acka
copakbl ce3fep MeH ce3 TipkecTepi kebenin 6apagbl. OHbl CTYAEHTTEPIMI3 MblHagal
[epeKTepAl KeNTipy apKblibl A3Nenaenai.
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Kasipri xactapablH ceiney mMafileHUeTi onapAblH TyTac Tingik 6eHeciH e3repTin 6apa
XaTblp. XX annbl KonjgaHbicTafbl C634epre opbiclla KOCbIML A Xanfay, Kasak TiniHae 6anamachl
6onca pga, Kipme ce3gepii WeKTeH TbiC Ken nanpjanaHy, 6ypblHHAH KanbinTacKaH CeOWNEMHIH
OpbIH TapTibiH 6y3y cekingi xantrtap 6eneH anyaa.

«9pebn emec popmanap MeH XeKe Ce3AepAi KongaHyfa TubIM can oTblpy - 6acnaces
Kbl3MeTKepnepiHiH 6opbiwbl. Celney TiniHgerinepain 6api 6ipaen afgebun Tinge Kesgecnengi.
Tin MafeHMETIH >XaH-XaKTbl, Tyberenni 3epTey KaxeT. Tingeri >XO0OKTbl i3gen Taby
KaHWanblKTbl KWbIH 60/1ca, 6apAblH 63iH YKCaTbiN, Kafjere xxapaTy fa OHall XXyMbiC emec. D pbip
TinpgiH agebun HopMmachbl OCbl TiIAiH €H XXOFapfbl 6HAENTEH opMachl XXaHe Til MageHMeTi 60nbIN
caHanapgbl» flereH TYXXbIpbIMAbl Ha3apAa ycTafaH XeH [6, 634].

©3iMi3 ge balikaFaHbiMbl3gal, Kas3ipri xacTap Kasak TiNniHAe KapblM-KaTblHac Xacay
fapblCblHAA 63re ce3fepAi KOCbiN aiTy, TiNimMmisge ekniH TycnenTiH 6yblHAapfa eKniH 6epy,
afFblIWbIHW A, oOpbicWwa TylifeK-TyingerimeH ce3 apanactbipy, Ten Abl6bicTapibl Aypbic aliTnay
HaTuXecCiHae Tinimisre Kepi acep etyge. Onap aHa api CoHAI fen caHaliTblH ce3fepre oHam
Geliimpenin, Ke3 KeNnreH «Konamnbl» caTTe KonjaHyfa Tbipbicagbl. Conali e3renepaeH e3iHiH
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epeKIIIe eKEeH T H TAaHbITY MaKCAThIH 1a KO3/ 11, CICHITep MEeH *KaproHAapbl KYpAacTapblHa
ocep Kalablpy HUETIMEH MaliaalaHaThIHIAPBIH KaChIPMa/IbL.

Keiibipi ennen epexire 601y MakcaTbIHIAa HEMECE e3reliep TYCIHOECIH AereH OMeH e
aiitanel ekeH. Tarbl Oipeynepi Oenriii Oip aMeyMEeTTIK TOMNKA KATAThIHBIH KOPCETY YILiH KUl
KOJIIAHATBIHABIFBIH aliTThl. Kebi o311 perinme ne aiita OeperiHiH, conail *asca, Oopi Te3
TYCIHETIHOIKTepiH ajiFa TapTThl. <OKactap OyHaali ce3nepre eTe oHall Oeitimaeneni, opi OJgapabl
K€3 KEJNTeH JKarialaa TiJl MOACHUETIHe HYKCaH KENTipe OTHIPHIN, KoJaaHa Oeperni», — NereH
TMIKIp ©3eKTUIITIH KoWManasl [7].

Bykapanbik aknapar KypangapbelHia TiKenel ayaapmMa apKbUIbl HEMECE ©3T€ TIJIre eNiKTey
apKbUIBI Maiiaa OO KaTKaH KaHa ce3nep kebOeiin keneni. OnapaplH KaTapblHIA «veH Oapy
KepeKkniny, «cen ailmy Kepekciy», «MeH Olaaiimuvin: 02pi dcakcer 601a0vl Oeny, «MyMaH
Kyminyoe», «KyH paiisi» CEK1IAl TOJBII XKaTKaH, TYPBIC €MEC OpalibIMAAp, Co3 TIPKECTePl MOJL.
Bynapner kagaranaiThIH apHANWBI YIBIMAAPABIH OOMAYbI Ja KOHUIII KbIHKbIITAIbI. JlereHMeH,
KOpPKEM ILIbIFapMasiap MEH TAaHBIMJIBIK KITAITap OKY, KA3aKThIH MaKaJl-MaTEJIepl MEH JaHAJIbIK
Ce3IepiH KONJaHy apKbUIbI 1a Ka3aK T1JIIH OPBIHABI 1a KOPKEM KOJIIaHYIbIH MOCEJIECIH IIerne
aNambl3.

KopbIThIHABI

JKyMBICBIMBI3ZIbl  KOPBITBIHABLUIAN KeJie, >KACTapAbIH TiJ MOACHHETIH CaKTaMayblHa
OipHeme cebern Oap ekeHAiriHe ke3 keTki3aik. OnapIaplH HETI3riIepiHE TOKTAJIBIN OTCEK,
KepKeM oneduerTepal OKbIMay, ©3re TUIAEepre eNiKTey, TaHbIMas OJiorep, SpTICTePIIH TIIAIK
KOJITAaHBICTAPBIH KalTanay, KaTe €KeHIIKTepiHe Hazap ayaapMay, KaproH, CeJICHT Ce3aep.i
e3/epiHIe «COHII» Jnemn Oaranmay, oyneyMmerTik skeiuiep MeH BAK kapusnmaiiTelH Kate
aynapmajap MEH KOHBIPTIAK Co3ep/l Te3 CIHIpIN ally CeKUIIl TaFabuiap.

YKacrapnbiH ceiiiey MOASHHETIH JaMBITYFa, aHA TUTIH IybapaMayra KeH1I 0oy Kepek.
Tenenunapnarel OargapiiaManap MEH SJIEYMETTIK JKeJer] aKmapaTTapAblH CarachblH, CO3IK
KOPBIH, TUTIMI3[IerT CO37epAlH TYPhIC KOJIIAHbUIFAHBIH capaay, )KacTapablH 9/1e0u KiTanTapsl
OKyFa KbI3BIFYIIbUIBIKTAPBIH apTThIPy KaxeT. Tij Ta3ajbiFblH CaKTay, MOACHHUETTI ceiey
YITTBIK OOJMBICBIMBI3IBI MBIKTBI €TETIH HETI3rl Kypasl e€KeHIITH €CTeH LIbIFapMaraHbIMbI3
abza.
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JJEKCUKA-CEMAHTHUKAJIBIK TOIITAP )KOHE OJIAPABIH KACAJY
KOJIJAPBI
Kanwbipos JK.T.'", Cuntaesa I'.K.!
*«M. Kozvibaee amvinoazer Conmycmix Kazaxcman ynueepcumemiy KeAK
Ilemponaen, Kazaxcman
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Anjarna

Byn Makanamza IEKCHKANBIK-CEMAHTHKAJIBIK TONTAPIABIH TYKBIPBIMAAMACH KapacThIphLIAAbL. ABTOP
MaKanaga JICKCHKAJNBIK-CEMAHTHKANBIK TONTAPABI  KANBINTACTBIPYABIH HETI3TI NPHHIMITEPI, OJAPABIH
JCKCUKOTpa(Hss MCH JTHHTBUCTHKAZAFHI PO, COHIAH-AK OJapAbl AHBIKTAY JKOHC JKIKTCY OIICTCPIH TATAAFAH.
Timaik KyOBUIBICTAp MEH KAaTETOPHSIIAPABI 3€PTTCY YIMIH JICKCHKAIBIK-CEMAHTHKAIBIK TONMTAPIBI KOJIAAHYABIH
MPAKTHKAJBIK MBICAIAAPBIH KApacThIpraH. Makamaga JIeKCHKAJIbIK-CEMAHTHKANBIK TONTApAbl KOCBHIMINA
3epTTEYJICPAIH O0NAIIAFHI YKIHE OJIAP/IBIH TUIIETI JEKCHKAIBIK MATCPHATABI YIHBIMIACTHIPY ABI TYCIHYACTI MAHBI3BI
TaJKpUIAHAABL. Makama opTypil TITIIK KOHTEKCTTEPCT] JEKCHKAIBIK-CEMAHTHKAIBIK TONTAPbl TANAAY JKOHE
TYCIHAIPY Ke31HAE KE3AECETIH KUBIHABIKTAPMEH KYMBIC KACAUTHIH MYFATIMAEPTE )KOHE OKYIIBIJIAPFA APHAIA/IBL.

Kiar ce3aep: TCKCHKA-CCMAHTHKA, OMOHUM, CHHOHHM, AaHTOHHM, (DPasCOIOTH3M, CO3IIK KOP, TUIAIK JKYie,
omo(oH, omorpad, mapoHuM, KaTamMoyp.

JIJEKCUKO-CEMAHTHYECKHUE I'PYIIIIBI U TYTH UX ®OPMHUPOBAHUA
Kanwbipos JK.T.'", Cuntaesa I'.K.!
"HAO «Cesepo-Kazaxcmanckuii ynusepcumem umenu M. Kozvibaesay
Ilemponasnosck, Kazaxcman
*Aemop ons koppecnondenyuu: zhkadyrov 777 @mail.ru

AHHOTAITHSA

B maHHO# CTaThe PACCMATPHUBACTCS MOHSATHE TCKCHKO-CEMAHTHYUCCKHUX TPYIN. ABTOP MPOAHATH3HPOBAN B
CTaThC OCHOBHBIC IPUHIUIEI (POPMHPOBAHMS JICKCHKO-CEMAHTHUYECKHUX TPYIINL, HX POJNb B JEKCHKOTpaduu u
JWHTBHCTHKE, A TAKXKC METOABI MX BBUIBICHHA M KiIacCHpuKanmuu. PaccMOTPEHBI MPAaKTHUYCCKHE IPUMEPHI
HCIOJB30BAHUA JEKCHKO-CEMAHTHUYCCKUX TPYIN AT HM3YYCHHUS A3BIKOBBIX SABICHUN M KaTteropuil. B crarse
06CY>KI[3IOTC}I TNCPCICKTUBBI OO THUTCIb HBIX I/ICCJIGZ[OBaHI/IfI JCKCHKO-CCMAHTUYCCKHUX TPy U UX 3HAYICHUC B
TNOHUMAHHUHA OPTAHU3aIUH JICKCHYICCKOI0 MATCPHAIa B A3BIKC. Crarpsa aapeCOBAHA YYHUTCIAIM W YUIALIUMCA,
KOTOPBIC pa6OTaIOT Hax TPYAHOCTAMH, C KOTOPBIMH CTAJKHUBAKOTCA IMPH AHAIU3C W HHTCPHPCTALUU JICKCUKO-
CCMAHTHYICCKHUX IT'PYIIT B PA3THIHBIX A3BIKOBBIX KOHTCKCTAX.

KinoueBbie C/I0BA: JICKCHKA-CEMAHTHKA, OMOHUM, CHHOHHM, AaHTOHHM, (DpascoIOTHS, CIOBAPHBIHA 3amac,
SA3BIKOBAS CHCTEMA, OMO(OH, oMoTpad, MApOHAM, KATaMOyp.

LEXICO-SEMANTIC GROUPS AND THEIR FORMATION WAYS
Kadyrov Zh.T.!, Sinbayeva G.K.!
M. Kozybayev North Kazakhstan University NPLC, Petropaviovsk, Kazakhstan
*Corresponding author: zhkadyrov_777@mail.ru

Abstract
This article discusses the concept of lexical and semantic groups. In the article, the author analyzed the
basic principles of the formation of lexical and semantic groups, their role in lexicography and linguistics, as well
as methods for their definition and classification. Practical examples of lexical and semantic groups for the study
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of linguistic phenomena and categories were considered. The article discusses the prospects for additional study
of lexical-semantic groups and their significance in understanding the organization of lexical material in the
language. The article will be devoted to teachers and students working with difficulties encountered in the analysis
and interpretation of lexical and semantic groups in different language contexts.

Key words: vocabulary-semantics, homonym, synonym, antonym, phraseology, vocabulary, language
system, homophone, homograph, paronym, calambur.

Kipicne

Op TUIAIH CO3AIK KYpPaMBbIHAFbl CO3 — KaHIIA KOl koHe op TypJi Ooica xa, onap Oip-
OlpiMeH ThIFpI3 OaiinaHbICTl OONbIN Kenexki. Onap e3 3JIeMEHTTEPiHIH JKYHecl peTiHae emip
cypenmi ckoHe mamuabl. Byn Typreima nekcukorpadusarbl JIMHTBUCTHKAIBIK TEPMHHIEP
JIEKCUKAJIBIK JKYHeNepae, ajl Ce3lep KapamailbiM TUINIK KyWeJepae KaibINTachlp mMmahaa
Oomanel. Kes-kenreH Tiigeri ce3mik KOPABIH JKYHECIH 3€pTTeyle €H aJAbIMEH JIEKCHKa-
CEMaHTHKAJIbIK TONTAPAbIH 63apa OaliIaHbICHIH aHBIKTAI ATy KePeK.

Keitbip rampiMmap TiT SJEMEHTTEPIHAE JIEKCHKAIBIK MaFbIHAJAPABIH Oap eKeHiH
MOWBIHIaFaHbIMEH, OJlap OyJ1 MarblHAa JIMHIBUCTUKAHBIH OOBEKTICI €MeC HeMece TUIIIK
KaTeropusi emec aemn canaiiael. Mbicanbl, A A. Pedopmarckuii: «EmkiM e MaFbIHAHBI JKOKKA
IIBIFAPMAK €MeC JKOHE Kell JKardaiia FaubIMAap OHBIMEH KbI3BIFYBI Kepek. bipak kannmait
ranbpiM? Kait mamannbikTa? Erep Tinmmi sxyiie MeH KYpbpUIBIMMEH LIYFBUIJAHATHIH 00JICa, OHIA
OHBIMEH aiHAJBICATHIH FAJIBIMHBIH TUIIN Oonybl eki Tamai» [1, 113 6.], — men o3 mikipiH
KaJabIipraH. AJ OyJ1 TeopusiHbI Konaaymbuiapabiy Oipi — FameiM A. I'. Bonkos. On «MarbiHa
TIJIIK KATErOpHUs €MeC, OJ1 ©31HiH TaOUFaThI JKaFbIHaH OWJIaynbIH O1p GyHKIuUsACHD [2, 47 6.], —
JeT HaKThI aiiTKaH. EK1 FaIbIMHBIH 1A TiKIpIHIIe KyHe MEH MaFblHAHBI Kapama-KapChl KOSIbI
JKOHE €63 MAarblHACBIH TIJMIK KyHeMeH OaliaHbICThIpanbl. AJl CO3 MarblHACBHIH T1JT O1lytiMi
KapacThIpMaibl, OHbl OWIBIH Oip KepiHicl periHae ¢uiocodus, HE JOTHKa 3ePTTEHAl JereH
TYKBIPBIM >KaCaiIbl.

3eprrey anmicTepi

Erep ci3 Tingeri ce3nepaiH JEKCHKAIBIK CEMAHTUKAIIBIK KYPbUIBIMbIHA Ha3ap ayAapaThiH
OoJsicaHbI3, OHIIA KeHOIp co3aep Keke TYpraHaa Hemece OeJIiHIeH Ke3/1e OJIap IbIH JIEKCHKAIBIK
MaFbIHACBIH ~ OUTHIPMENUTIH CUAKTBL. MoceneH, eCIMOIKTepAiH MarblHAChI OapbIHIIA
JKaJIbIJIaHFaH OOJapl /1a, JIEKCUKAJBIK MAaFbIHAAAH repl IPaMMATHKAJbIK MarbIHAFa JKYbIK
Oomanel. SIFHM ecIMIIKTEpAIH TpaMMaTUKajJaHy ypaici ete skorapbl. CelineM e3niriHeH
KypamblHAa Oacka cesnepMeH OaiiylaHbICKa TYCHEH, HAKThUIbI YFBIMMEH HeE Oip 3aTieH
OatinmanbicTl O0na anMaiiael. bipak ce3fiH JeKCUKaIbIK MarbIHACBIHBIH Oap HE JKOKTBIFBI TEK
JKANIMBbUTIAHY, JEPEeKCI3IEHY NEeHIeiiMEeH FaHa aHbIKTalIMaca kepek. EciMaikTepae IeKCUKAITbIK
MarblHAa JKOK, OHbI KOMEKINI Ce37ep KaTapblHAAa Kapay Kepek Iem KeciMal Typhae alTyra
OonmMaiinbl. ONTKEeH! eCIMIIKTEPAIH MarblHACHI a 0acka Ce3IepiiH JIEKCUKAIBIK MarbIHACHI
CHSIKTBI Oenriyi O1p nbIObICTap KelneHiMeH y3aikci3 Oaimanbicta Oomaabl. [lamipek aiitcak,
€CIMIIKTIH MaFrbIHAChl TPAMMAaTHKAJIBIK MaFbIHA CUSIKTHI CO3/1ep TOObIHA €MeC, JKEKE CO3Te TOH
MarbIHa O0JbI TadbuTaABl. Opl adyaH-TYPJIl TUIAIK KaTbIHACTA MAaFbIHACHI TYPAKThI CAKTAJIBIIL,
ecimaik mepOecTIriH cakTam KaJiblll OThIpanbl. by skarmail eciMOiKTepAiH KOMEKIIl ce3aep
KaTapblHAA €MeC, aTayblll Ce3Aep KaTapblHAa KapajdyblHa Heri3 Oomamel. AN OHBIH
MarbIHACBIHBIH IPaMMATHKAJIBIK MaFrblHaFa TOH O€NrijIepiHeH repi JEKCHKAJIbIK MaFbIHAFA TOH
Oenrinepi 6acbiM Oosabl.

3eprTey HITHKEIEPI

Keiibip ranbiMaap >keke Co3nepliH JEKCHKAJIBbIK MaFbIHACHI YKOK, OJIAPIbIH MarblHACHI

ce3nepiH ceiieMzeri OpHbIMEH Hemece 0Oacka ce3zepMeH OalilaHbICHIHAH TYbIHIANTBHIHBIH



M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
BectHuxk CKY umenu M. KosbibaeBa. Ne 4 (64). 2024 245

ambIn afita Oepmerini. OpuHE, MyHIa FAJTBIM ColieMHiH OeJtiri 6ojica, ce3nepaiH OaliaHbIChIH
na OonmaTeIHABIFBIH Oaca alTeim Typ. An raneiM A. A. Pedopmarckuii Oyn maiibiMoayiapra
TEPEHIPeK YHUII, CO3MIH MarblHAChl OOBEKTHBTI TYPAE €MeEC, TiJl SJEMEHTTEepl apachIHAAFbl
KaTbIHACTAH TYBIHAAUIBL, OJ OOBEKTUB TYHHUENETT 3aTTap MEH TYPJIl KyObUIbICTApIbIH OeifHeCl
HE KOeILIipMeci eMec, KepiCIHIIEe TiJl 3JIEMEHTTEPiHIH apachblHAAFrbl KATBIHACTAH TyaJbl JEreH
KOpBITBIHABIFA Keyerdi [1, 74 6.].

Ce3 marpiHacbl MeH OOBEKTHBTI AYHHEHIH 3aTTapbl MEH KYObUIBICTAPBI apachIHAAFbI
OalinaHbIC aiiKbIH KepiHeni. JlereHMeH Oyi1 OailaHbICThI TEK KapbIM-KaThIHAC AETI TYCIHY Kate.
3arTap apachlHIAFBI 9PTYPJI KaTbIHACTAp OacKanapra ce3 apKbLIbI JKETKi31IeTiHI ae aHbIK. Ce3
TIOIK  OKYHEHIH 3JeMeHTi periHae 0Oacka TUImiK OlpiiKTepMEH IapajurMalblk,
CHUHTAarMaTUKAJBIK, HEPApXUSUIBIK KaTbIHACTapra Tyceni. TiimiH JIeKCHUKaNbIK AeHreiiHme
facka ce3epMeH JICKCUKAa-CEMaHTHKAJbIK OaiaHbicTa Oonaabl. MbICalibl, KOK JAE€reH Co3i
aJicak, Typ-TyCTi OUTIIPY apKbUIbI aK, KApa, Kbi3vlil, CApbl CUSKTHI T.0. co3nepMeH Oip JTeKCHKa-
CeMaHTHKaNbIK Tom Kypaiinbl. Ce3 Oenriyi Olp rpaMMaTHKaNbIK KacHeTTepre He OOJbII,
Ce3NepIiH JIEKCHKa-TPaMMATHKAJIBIK KaTeropusUIapblHbIH KypambiHa eHeni. Con Jekcuka-
rpaMMaTHKAJIBIK TOMKA TOH PAMMATHKAJIBIK MaFbIHAJIAP CO3/IIH MarblHA KYPBUIBIMBIHAH OPBIH
ananel. CoHpaii-ak TpaMMaTHKANBIK TYJFAIapMEH TYPJIEHY apKbUlbl Oacka cesnepMeH
CHHTarMaTHKaNbIK OalinaHbICKa Tycenmi. MbIcajbl, JiCuHA CO31 KUMBLI-KO3FAJIbIC YFBIMBIMEH
OaiilaHBICTBI OOJIFAHIBIKTAH, €TICTIK Co3 TadblHA JkaTaabl. ETICTIKKE TOH JKaK, IIAK, paii
KaTerOPUSCBIHBIH TIPAMMATHUKAJBIK TYJIFAIAPbIMEH TYPJCHIN, TIpPaMMAaTHUKAJIbIK MarblHA
OLTIIpeNni: HCUHASAH, HCUHAMAKULLI, HCUHACHIH, HCUHAPMBIH, HCUHAN IHCAMBIP, HCUCA Ul eOi
1.6. Benrim Oip Tingeri ce3 coi TIAIH rPaMMAaTHKAIIBIK 3aHAAaPbl OOHBIHIIA TYJIFAJIAHABI 114,
©31HE TOH TYJIFAJIAPBIHBIH Oi1piH/IE KOPIHE aTabl.

Ce3niH JIeKCHUKAJBIK MarblHACKI COJl CO3MIH TI'PAMMATHKAJIBIK MarblHAJIAPBIMEH
Oaitnanbpicta eMip cypemi. Ce3 kali ce3 TaOblHa KaThICTBl 0Oo0Jica, COJ CO3 TaObIHA TOH
rpaMMaTHKAJIBIK MarblHAJIAP OHBIH (CO3/11H) JEKCHKAJbIK MarblHAChIHA acep erenl. Oplip ce3
TaOBIHBIH ©31HE TOH CEMAHTHKAJIBIK €PEeKIIeNiri O0Mabl :KoHe OJ1 epeKIeik Oenrun Oip ce3
TaObIHA KaTBICTBI JKEKEe CO3EPIiH JIEKCHKA-TPAMMATHKAJBIK MAaFbIHACBIHAH HAKTBUIBI TYpPIe
kepineni. Kazak TimHAETI KAcKwip, myAKi, memip, agaui, aimeiH, KYMic, JHCYH, Kui3, mepi
CHSIKTBI T.0. CO371ep HeTi131HEeH 3aTThIK YFbIMIbI Oenrinetinl. Mbicansl, A1msin — Oaranbl METaILT
JereHne 3aTThlK yFbIMAbl OenrinereH. CoHnmal-aK aHBIKTAYBIII KbI3METIHAE KEIy apKbLIbl
3aTThIH MaTEPUANIBIK TETiH, HENEH KacalFaHblH Aa Olnaipe anaasl. MbIcanbl, aimsin cazam,
anmuIH JCY3iK, AIMbIH KACHIK CUSIKTBI T.0. CO3 TIPKECTEPIHNE cagam, KACvIK, JHCY3iKmiy HeNeH
JKacaJFaHbIH Ol preH.

Op Typii TUIIEPAIH CO3AIK KOpPBIHAA CO3 CaH ajlyaH YFbIMAApAbl OeNriiedTiH artay
perinne konnmaHbUianel. Kepicinine, O1p YFIMHBIH ataybl peTiHae OipHerre ce3nl KOoJnaHyFa
Oomaael. MbICabl, «aKbUILABD), <IAPBIHABDY, «OLIrip» JereH e3apa CHHOHUMAIK co3aep OapIibIK
Oacka yFeIMaapabl eMec, TeK Oip yFeIMabl OlnipeTiH aTaynap OOJbI TaObLIa kL.

Opeic Tin OimiminiH FameiMbl [l H. IlIMeneB JeKCUKANbIK MarbIHACBIHBIH OapIibIFbIHA
Oipaelt opTak MarblHA AJIEMEHTIH CEMaHTHKAJIBIK TeMa fen ataiasl [3, 73 6.]. CeMaHTHKABIK
TeMa MapagurMaliblK MarbIHAHBIH KaJIbIITACYbIHA, OMIP CypyiHe jkarnai sxacaiael Jlekcuka-
CEMaHTHKAJIBIK TONTHIH KYPaMbIHA €HETIH Co3MIep o3epiHiH aepdecTiriH skoranTnaiabl. Onap
O1pi eKiHIII CIMEH JKaJIbl )KaKTapMEH FaHa OaiJIaHBICHIT JKATIACTaH, JKEKe ePeKILIeNIKTepiMEeH
e3apa albIpMAIIbUTBIKTAPBI Oap.

ConbiMeH, ce3aep TypJil KacueT OenrijepiHe OalIaHbICTBl TONTACTHIPbUIAABI. MBbICAITBI,
CUHTAarMaJjblK KacueTTepiHiH Oip Oonybl, OipbIHFAll KaTErOPUsIIABI-TEKCHKAIBIK CeMaIapablH
OomypiHa na Herizmeneni. JIeKCHKa-CEMAaHTHKAJBIK TONTBIH Oip TOMKAa TONTACTBIPYBIHBIH
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Oenrinepin caHamanan adikeiHnan Oepeni. ' .Pesyanosa: «Erep ce3nik KypaMaarbl Ce3nepaiH
Oenrimi Oip Tomka TonTayna ONApABIH MarblHA OPTANBIFbL, Oip-OipiHE MarbIHACHI JKarbIHAH
JKaKbIHJIBIFBI, TOPKIHIECTIT1 €CKEPIJICe JKOHE COHBIH HETI31H/Ie TybIHaFaH TYbICTAC MaFbIHAJIAP
Ooica, OHma ON KON MarblHAJbl Ce37ep TOOBIH KYPaTBIHABIFBL MarblHANBIK emdip
OaliIaHbICTBIFBI KOK, Oipael AbIOBICTATHIH co3nep Ae Oip FaHa TOIKA TONTACTHIPBLICA, OHIA
oNapabl OMOHUM ce3nep naen artaiimeid» [4, 60 0.], — menm aikbiHmahmwl. «Jlekcuka-
CEMAaHTHKAJILIK TOI JIEereHiMI3 €Ki HeMece OJaH Kem CO3AepAiH MarblHAChIHA Kapai
KUHaKTajdraH ToObl. CesnmepaiH JEeKCHKa-CeMAaHTUKAIBIK TONTapblHA OMOHHM, CHHOHHUM,
AHTOHHUM, TYPAaKTBI CO3 TipKecTepl ’kaTaapl. OHUTKEHI CHHOHUMIEP TOObIHA €HETIH Ce3Iep
©3€pPIHIH  JIGKCUKAIBIK MaFbIHANAPBIHBIH  JKAKBIHABIFBI ~ HETI31HAE  TOMNTACTHIPHLICA,
MaFbIHAJIAPBIHBIH KapaMa-Kapchl KelyiHe Kapail aHTOHUM CO3AepAiH TOOBI KEJiI *Kacalaabh»
[4, 60 6.]. JlekcHKa-CEeMaHTUKAJIBIK TOMTAP/IbIH dPKAHCHICHIHBIH 631 HAIK jKacaty JKoJmapsl 6ap
JKOHE THITEpl OOabl.

AHTOHUMMUS — JIEKCUKaHbBIH KeHiHIpeK 3epTTene OacTaraH cajachl. OAETTe, MaFbIHAIAPHI
KapaMma-Kapchl ce3/ep aHTOHMM fen atananbl. Fameiv ©. bonranOaeB aHTOHMMIepnl kKaH-
JKAKTBI 3€PTTET, XKacajy >KOJAApbIH alKbIHAANIBL. FaapiM TybIHABI AHTOHUMIEP MOCEJIECiHE
OaiiIaHBICTBI  YFBIMIAPIABI  TYKbIpbIMAan Oepeni. O.bonraHOaeB aHTOHMMUS —~ MEH
OOJIBIMCBI3ABIK KaTETOPHSICHIHBIH apa *KIT1H ally KaKETTIr TypaJibl Macelie KO3Faianl [5, 54 6.].
Kazak Tin Oimimingeri aHToHUMIepnai 3eprreymi rajgeiM K. Mycun ObLiail  nmebimi:
«AHTOHUMAEP CHHOHUMIEPMEH OailIaHBICTBI, OJ1 0acKa JEKCHKA TONTaphIaaH Oeek He OKIIay
KyOBLIBIC emecy [6, 27 6.].

K. MycuH aHTOHMMIEpAl TYJIFANbIK >KOHE MAFbIHAJBIK JKaFbIHAH JKETI TOMKA
TONTACTBIPAIbI:

1. Xanmputelk MoHIEe OONATHIH AHTOHUMIIK KOHTEKCTEP

2. Tikenei Kapama-KapChbUIbIK MOHAE OONIAThIH aHTOHIUMIIIK KOHTEKCTED

3. AnbTepHaTUBTIK MOHIE OOJATHIH AHTOHUM/IIK KOHTEKCTEP

4. ®unocodpusIbIK Of TYHIHI, TYXKBIPbIM, TiKipMeHAE OOJBIT KEeNeTiH aHTOHUMIIK
KOHTEKCTED

5. Xeke, nap KOJIAHBLUIATHIH AHTOHUMIIK KOHTEKCTEP

6. AHTOHUM ce3zep CyObeKTI — MPEeTUKATTHIK KaThIHACTA OOJIBIN KEJETIH KOHTEKCTED

7. ©O3iHIH Heri3ri MarblHACBIHA TIKEJEH KapChl MOHAE >KYMCAJIAThIH aHTOHUMAED [O,
246.].

Kazak Timuzgeri KapaMa-KapChUIBIKTBIH KOHHEKTOPJApBIH KapacTbipraH A.JKycimos:
«CUHOHMMIEP MEH aHTOHUMIEP CeMaHUKAJBIK OaiaHbICTBIH €Ki Oip Heri3ri Typl icrmerrec
e3apa ThIFbI3 OaianbicTa OONanbl: HAKTBUIBI O1p Ce3NIepAiH CHHOHMUMIEP MEH aHTOHHMIEP]
Olpaeilt TekCUKa-CeMaHTUKAJIBIK TOTKA JkaTtans» [7, 18 0.] — mereH o3 mikipiH adTambl.

Tin GainbIFbIHBIH TiKENIEH KepceTKimTepl OoJbi TaObUIATBIH CHHOHUMIEPAl Oly eTte
MaHb3Abl. Ce3mik  KOpbl CHHOHMMZIepre Oali amaMHBIH JKasybl Ja, CellereHi ne
KYJIITBIPBIT, YHEMI ©3repin OThipanbl. Tiigeri CHHOHUMIOEPAiH OalibiFbl — OyJT TUIHIH CO3IK
KOpbI Oail jkoHe mamblFaH aereHAal Ourmipeni. Kazak JTUHTBHCTUKACBIHAA ajiFall peT AXMeET
BaiitypcbiHOBTBIH «Ti71 KUCBIHBD) MaKaJlaChbIHAA «CUHOHHM» TEPMUHIH KOJaHOa, OHBIH
KaCHETTEPIH oI TaybIM, aHbIKTaNabl. Ka3ak TiniHAET! CHHOHUMAEPAl Tyrel O11eTiHIMI3 - OHBI
Kaszak TUTiHAEe KoyimaHa Outy emec. Tiimi konmaHa Oy mereHiMmi3 — oitapra Colikec KeJeTiH
cesmepal TaHnmal OiNly, COHBIMEH KaTap Ce3Iepli ceiieMaepMeH OaiJIbIHBICTBIPBIT, TYPBIC
Kypa Oiny. OHriMene apKiM op TypJi cesnepal KonmaHanbsl. biznin Ospimizae Oip makcar 6ap,
Oopimizne an-aykat 6ap, Oipak op agam OHBI 9p TYPJii CO3NEPMEH CaH ajlyaH TYPFbIA CYpai bl
OpKIM 63 Kasaybl OOMBIHIIA KOJIAHATHIH CO3AEp COJ aAaMHBIH TLIIHE aifiHaNaabl.
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Omonumaep — Oapiblk Tingepae kesgeceriH KyObuibic, (OMOHUM  JIEKCHKA-
CEMAaHTHKAJIBIK TONTapAbiH Oipi Oonbin caHamansl. « T1I-TUIMIH JEKCUKACBIHAA TbIOBICTATYbI
Oipneit ne, MarpiHACKHI 9p Oacka ce3nep Oap. [piObicTanmysl Oipael, Oipak MarbiHAIApbl OacKa-
Oacka cesnepai omoHumaep nen artanane» [8, 113 6.] — metini K. Axanos. Omonumaep Oip
JIEKCHKa-CEMAaHTHKAJIBIK TON OOJIBIM JKyHere TyCyiHiH OacTsl Oenrinepi: AplObICTaNybI Oipaei
0o kenyiHae. JlereHMeH TiniMizne AbIObICTANYbI Oipaei OonranMeH op 6acka ce3 TabbiHA
JKatmaii, O1p FaHa ce3 TaObIHA €HETIH, 9pi MarbIHAJIAPBIH/IA JKAKBIHABIK Oap ce3nep Ke3necedl.
Ownpaii ce3nep TOOBI TUTIMI3AE monuceMus: nen arainanbl. OMOHUMAEPACH MOJUCEMUSHBIH
aliblpMacel «MarbIHAJAPBIHBIH apacbliHna OafmaHeic Oap Ma, >KOK ma?» aHKbIHOAYOBIH
KakeTTutiriHeH Tyansl. OHOai ce3nepai OMOHUMIEP A€ TAHUMBI3.

OMOHHMMIEPIIH *KacalybIHbIH Ol pHEeIIe sKomapsl 0ap:

1. JlekcH-CeMaHTHKABIK TOCIJT aPKbLIbI JKAacaNaabl.

2. DOHETHKAJIBIK TOCLJI aPKBUIbI YKacaa bl

3. Mop(honorusibIKk HeMeCce CHHTETHKAJIBIK TOCLT apKbLIbI JKaCaIabl.

backa nma Tinmik KyObUIBICTap CHUSIKTBI OMOHUMAEp Oenriyi Olp 3aHIBUIBIKTAP apKBLUIBI
xkacamanel. OHBIH 7@ ©31HAIK JKacally SKOJAAphl, aMay-Tocuiaepi, IMKI Typiepi Oap.
OmoHnMHIH TypJiepiHneH Oacka TunTepi e Oap aemueni. Onapra omodoHnap, omorpadrap,
oModopMaap, MapOHHUM KoHE KajaaMOypiap *KaTKb3bLUIaIbI.

Enpi oceutapnblH opKaiichIicbiHAa KbICKAIla TyCiHiKTeMe Oepim kerelik: oMogoH — Tpek
TinHIE homos «Oipreski, Oipoeiil»y xoHe phone «OviOvicy IereH MarblHAAFbl CO31HEH
xacanraH TepMuH. CoHna omo —«6ip» nerenai oinapipce, ¢on, ¢ono — «Ovibvicmanyy, SFHA
IOBIOBICTATYBI O1peH, *Ka3bLTybl 9p Oacka cesmepal oModoHAap nem ataiMbi3. Mbicanbsl: Auysl
— Kapcvl MageiHacel — myuysl. Acuist — ac oaspaaiimein aoam, EXeyiHiH 1€ alThITybl — auiiibl.

Omorpad — rpex TiniHiH homos —«6ip» xoHe grapho»oicazy» nereH ce3nepiHeH
JKacaJFaH TepMUH. SIFHU jka3butybl Oipaeit, Oipak alTbuTysl 9p Oacka HeMece alThUTyAa Col J1e
Oosca aiiblpMainbLIbIFb! Oap cesnep. Kaszax tTimune OMorpa(bKa MbIcan petinae «Keoputi, meniy
AHCAHAOaH anean cuhazelmosl Kepwii» InereHnert kepmn ce3iH anyra Oomanel. Keiibip
OKyJIbIKTapaa oMorpadka MbICall PETIHAE MBIHA CHUSKTHI CO3IEPAiH KaTapblH Aa Oepim Kyp:
«bosme - yiiniH Oemniri; 66ame - 06 NereH eTICTIKTIH OOJNBIMCHI3 TYPi, Mapmnda - TapT AereH
€TICTIKTIH OOJIBIMCBI3 TYP1» MApmna - CTOJIbIH KaFa3 CajlaThIH JKOLIIT.

Ax omodopmanap nen co30iy OyKin myn2acsuinoa emec, mexk Kanoaii 0a 6ip myn2acsinoda
eana Oipoeii 6onein kenyin aitampl3. MbICanbl, Jca3z — 3aT €CiM (3KbUT ME3T1JI) JKOHE Jica3 —
eTicTik (Karasra He Oacka Oip 3aTKa KajiaMm, sl KapbIHAALIINIEH OpPHEK caly opekeTi) ce3i TyOip
KannbiHAa Oip-OipiMeH OMOHHMM 0Oojia ajmaabl N1a, KOCBIMINA JKAJFAHFAH KEe3[1€ OMOHUMJIK
KaTbIHACKA TyCe alMaiabl. OUTKEHl Jcas3 3aT eciM OOJFaHaa CenTeNel, KONTeNenl, KiKTene
JKOHE TOYEIACHE], aJl €TICTIK Jicd3 KOCeMILe, eCIMIIE, €TiC TyJIFalapbiH KaObUIIalabL.

Kanam0yp — ¢panuysasin «calembour» Ovibvicmanyer 6ipoeti, mazsinacel ap oacka
co30epee Hezliz0en2eH co3 «23ili» NereH Co31HeH Kkacanrad TepMuH. OJap kepkeM aneduerre,
koOlHece MOd3UsIAA, KOJIAaHbUIAIbl. MBICAJIbL

Kankawm, xaHbIM, Kaparbim,

Berine kenvec kaparbim (C. Topalirbipos).

JKanmbl, OMOHUM Typasbl 3epTTeyJiepae, HEeTi31HEeH, «TOJIbIK OMOHUMIIEP» JKaibl Ce3
Oomanpl ma, OHBIH «aWpbBIKIIA TYPJEPl» YCTIPT KapacThIppuUianbl. Ocipece, MapoOHUM MEH
KajmamMOypJapIbl 3epTTey TUIAIH alphIKINa, AUITBIKTHI OPHETIH TePeHISH YFbIHYFa KOTI CEeNTITH
turizep eni. OHbIH OyriHri 9neduerteri Oap KOPIHICIH JKaHA TEXHUKAHBIH KOMETIMEH eCerke
aJTBITI, JKETe 3epTTey OOJalIaK YPIaKThIH YJecl.
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Kazak TiniHiH ce3 OalnbIiFbIHBIH Oip canacbi-ppaseonorusmaep. PpazeonorusiibIK
OlpmikTepal KypaMmbl MEH KYPBUTBIMBI TYPAKTBI, KEM JIET€HE €Ki CO3/11H TipKeCIMIHEH KypaJiFaH
JMHTBUCTUKAJBIK OlpJiKTep 1en artalTeiHbl Oenrim. Bip kesmepi 3epTreyiuijep TYpakThl
TipKecTepi Oip MarbIHAFa JKOHE OJlapAarbl OaiaHBICTAPABIH YJIECIHE Kapail )KIKTeTeH, COaH
KEHiH COHFBIIAPBI KYPBUIBICHI MEH KYPBUIBIMIIBIK CUIIATTAMAaChIHA Kapai, Y1l HITCl aTKapaThIH
KbI3METI MEH CTHJINCTUKAJIbIK MAarFblHACBIHA Kapail TomTacTeipFaH. Kaszak TimiHzer
(bpazeonoruzmuep e Gpa3eoaorusIbK Ti30eKk OOJBIIN, HET131HEH €Ki TOMKA KIKTeJIe .

Kazak Timiuperi aybisma (pa3eosioTUsIIBIK OipiikTepre KejeTiH Ooyicak, ONapablH
KO eTICTIK (paseonorusibk Oipiikrep Oonbin Tabbutanel. OnaH KEHIHT1 3aTTHIK KoHE
CBIH/IBIK MaFbIHAIaFbl (Ppa3eosorusuibik O1pikTep. Ay Oy yIIeyiHEeH €H a3bl YCTeY MaFbIHACHI
Oap ¢ppazeonorusM3MAEp €KEHI aHBIK,

KopbIThIHABI

KopeITeiHABLIAN Kene, CO3AEepAiH  JIeKCHKA-CEMAaHTHKAJIBIK TONTAPbIHA OMOHUM,
CHHOHHM, aHTOHUM, TYPaKThl Co3 TipkecTepi kaTtajpl. JIEKCHKa-CEMaHTHUKAJBIK TOI JeN €Ki
HEMece OJIaH KOIl CO3/IeP/IiH MaFbIHAChIHA Kapail JKUHAKTAIFaH TOOBIH aiiTaMbI3. JIeKCUKAIIBIK-
CEMaHTHKAJIBIK TONTApAbl 3epTreyne 013 Oysl KYphUIBIMAAPAbIH TUIMIH JIEKCUKAJBIK
MaTepuasbiH xKyheneyne JKOHE TYCIHYy e IIeTTy I pen aTKapaTbIHbIH
aHBIKTA/IbIK. JIEKCUKAIBIK-CEMAaHTHKAJBIK TONTAp CO3IAEpAl MAarblHACHI MEH KOJJAHBLIYbBI
OOWbIHINA KIKTEYre FaHa €MeC, COHbIMEH KaTap TUIAIK KYObUIBICTapAbl TEPEHIPEK MeHrene
Tanmayra MyMkiHOIK Oepemi. Tammay OapbIChiHOA Kadmbl KOJNAHBICTAFbl TYPAKTHI
TipKecTepieH ©0acka aBTOPJBIK KOJAAHBICTAFBI TYPAKTBl TIPKECTEpP J€ aHBIKTAJJIbI.
JleKCHKANIbIK-CEMaHTUKAJBIK ~ TONTApAbl  KAJBINTACTBIPYAbIH  HETI3MT  NPUHIHUNTEP]
CEMaHTHKANIBIK KaKbIHABIKTAH CTHJIMCTUKANBIK €pEeKLIeNKTepre NeHiH, OJapAblH UKeMIIT
MEH 9pTYpJl TiJIIK KOHTeKCcTTepaeri Oeliimaenyine Oaca Hazap aynapajbl
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Kypnan BxmoueH B 0a3zy nanaeix PUHLL (eLIBRARY).

IIpaBuna ayst aBTOPOB:

Crarpst HaunHaetcsi ¢ Homepa DOI, 3arnaBHbIM, KUPHBIM pudpTOM, 12 NT, MO JEBOMY
kpato. Hmwxe pazmemaercst nanexc YK, zarem amke MPHTH (roc. pyOpukaTop HaydHO-
TEXHUYECKOH nHpopMannn) Yepes onHy CTPOKY pa3MeInaeTcst Ha3BaHHE CTAThH MO LIEHTPY Oe3
NepeHOCOoB, Oe3 KpaCHOH CTPOKH, O€3 TOUKH, 3arjaBHBIMH, KHPHbIMU OykBamu, 12 mr.

Ha cnenyromeii crpoke - paMuIny 1 MHULAAJIB! aBTOPOB OOBIMHBIM JKHPHBIM IPUPTOM,
12 oT, mo ueHTpy 6e3 mepeHocos, 0e3 kpacHOl cTpoku. Ha crienyromeli CTpoKe YKa3bIBAOTCS
Mecmo pabomsi, 20poo, pecnyoauka aBTopa(-oB), IO HEHTPY, KypcuBoM, 12 mT.

Haspanue cratey, ¢amunms aBTOpa, MecTO pabOThl YKa3bIBAIOTCS Ha TPEX S3BIKAX
(kazaxckuii, pycckuil, anrnuickuii). Ecnu crares aBTOpa Ha Ka3axCKOM sI3bIKe, TO CHavana
pa3MelnaeTcsi Ha3BaHUE CTAThbU Ha Ka3axXCKOM sI3bIKE, a 3aTeM Ha ABYX APYIux si3bikax. Eciu
CTaThsl HA PYCCKOM MJIM aHTJIMICKOM — AeNaeTCsl aHaJIOTHYHO.

Uepes nBe CTPOKH MO LEHTPY CIEAyeT CIOBO AHHOTAUUSA KUpHBIM mpudrom 10 mT,
3aTeM TeKCT 00bHBIM mpudTom 10 nt, mo mupuHe ¢ ab3anem 1 cM. AHHOTAIMH JOJDKHBI
OBITh MPENCTABJIEHBI HA TPEX sA3bIKaX (Ka3aXCKHH, PyCCKUH, aHTJIMICKHI), Yepe3 OHY CTPOKY
Apyr OT xapyra. AHHOTaUUs TOJDKHA OTPakaTb MPOOJIEMATHKY CTAaTbH, LEIH, METOJbI
NPOBENEHUs M Pe3yJIbTaThl paboThl, 00ACTh MPUMEHEHUS PE3yJIbTATOB, BBIBOABL. AHHOTALUS
NOJKHA OBITh ConepikaTeIbHON U eMKOil (He 0oJiee 300 cyioB).

ITocne anHOTaIMHN TpeOyeTCsl HAITMCATH KIIFOUYEBbIe CIOBa (6-8 cioBOCOYeTAHHI).

Uepes nBe CTPOKH ClIeAyeT OCHOBHOH TEKCT CTaThbH OOBMMHBIM mpudTom 12 mr, mo
IIUPHHE, ¢ KpacHOH CTPOKHU — | cM. CChUIKM Ha Hay4HbIE HCTOYHUKU O0sI3aTENBbHBI, UX CIEIYET
yKa3blBaTh B KBAAPATHBIX CKOOKAax TOPSIIKOBBIM HOMEPOM, IO Mepe YIOMHUHAHUS, B
COOTBETCTBHUU CO CIIMCKOM UCIIOJIb30BAHHOMN JIUTEpaTyphl, Hanpumep: [1, ¢.25].
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Pucynku u ¢Qororpaduu NOKHBI HMMETh YEeTKOe Ka4decTBO u300paxeHus. Bce
rpaduueckue mMarepuansl (rpaduky, CXeMbl, THArPAMMBbI) TOJDKHBI OBITH CTPYIITUPOBAHBI B
BUZIE PUCYHKA, a OPMYJIBI B BUIE LEITBHOTO OOBEKTA.

Uepes aBe CTPOKH IO LIEHTPY clienyer ciioso JInreparypa xxupHbeiM mpudTom 10 nT, 6e3
ab3ama. CCBUIKM HAa WCTOYHUKH Ha SI3bIKE, HCIONB3YIOIEM KUPWIIHYeCKH aj(aBurT,
TPaHCIUTEPUPOBAHBI JIATUHCKUMU OykBamu. CIHUCOK JHUTEPATypbl O(OPMIISIETCS] MPOCTHIM
mpudrom, 10 o, ¢ ab3auem 1 cM, cnenyromum o0pa3oMm:
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2. Tlerpos A.®. TermooOMeH B quctiepcHBIX cpenax. — M.: [Noctexusaar, 1994, — 444 ¢.

3. Haypsnbacs A.C. Uctopus LleHTpansHO# A3WH. KOHICTIMH, MCTOTOJOTHS W HOBBIC MOIXOMHI //

Mar-nmet MexayHap. HayyH. KoH(. «K HOBBIM CTaHZapTaM B Pa3BUTHH OOINCCTBEHHBIX HAYK B

Henrpampaoit Azum». — Amvartsr: Jatik—IIpecc, 2006. — C. 10-17.

4. Ivanov A.A. Processy protaivanija grunta // Doklady NAN RK. — 2007. — Ne 1. — S, 16-19.

5. Petrov A'F. Teploobmen v dispersnyh sredah. — M.: Gostehizdat, 1994. — 444 s,

6. Nauryzbacv A.S. Istorija Central'noj Azii: koncepcii, metodologija 1 novye podhody // Mat-ly

mezhdunar. nauchn. konf. «K novym standartam v razvitii obshhestvennyh nauk v Central'noj Azii». —

Almaty: Dajk-Press, 2006. — S. 10-17.

CraThy, HE OTBEYAKOLIUE IO COAEPKAHUIO U O(POPMICHHIO BBILICTIEPECUHCICHHBIM
TpeOoBaHUsAM, K MyOIMKAIMK HE TPUHUMAIOTCS U HE BO3BPALIAIOTCS ABTOPaM.
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