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90K 37.02

Omapo6exoBa Aitya EpiiaHKbI3bI

Marucrpasr,

AGait aTeiarbl Ka3ak menarorukaniblK YHUBEPCUTETI,
Frutbimu xertikmni: Typranoaea 7K.

Ph.D., ara oKbITYIIIBI

(AnMmarsl K., Kazakcran)

MEKTEIITE TEOMETPUSAHBI OKBITYIAT'bI UHTET PALIUAJIAHT'AH
OJAICTEPAIH TUIMAIJII'T

AnHoTanus: byn Makaiiana reoMeTpusHbl OKBITY/1a JOCTYPJIIl AKOHE MYJIbTHMEIHSIIBIK
omicTep/il  OIPIKTIPYJIH OKYIIBUIAPABIH OKY HOTHXKEJIEpIHE ocepl KapacThIpbLIaIbl.
WNHTrerpauysuianFal 91icTep OKYIIBUIAPJAbIH MOTHUBALUACHIH apTThIPY, TEOPHUSUIBIK OLTIMIL
KAKChl MEHIrepy, MpaKTUKAIbIK JaFapUIapAbl JIAMBITY, JKEKE OKy TpPAaeKTOPHUACHIH
KQJIBINTACTBIPY oHE Oaranay HOTHXKEJIEPIH JKaKcapTy TYPFBICBIHAH TalIaHaJlbl. 3epTTeyiep
KOPCETKEHIeH, OyJI TocUIep OKYLIbUIAPABIH IOHIE JETEH KbI3bIFYIIbUIBIFBIH KYIISHTIN,
O111M camnachlH apTThIpyFa BIKIMA €TEe/Il.

Tyiiin ce3mep: reoMeTpUsHBI OKBITY, UHTETPAIMSUIAHFAH OJICTEP, JICTYPJIL SIICTED,
MYJIbTUMEAMSUIBIK TEXHOJIOTHSIIAP, OKY MOTUBALIUSICHI

Kipicne. ['eoMeTpusinbl OKbITyAa JOCTYpPJl KOHE MYJIbTUMEIUSIIBIK OHICTEPIl
OIpIKTIpY OKYIIBUIAPABIH OKY HOTIDKENIepiHe aWTapiibIkTaid ocep eredi. byim  Tocin
OKYIIBUIAPABIH KEHICTIKTIK OWMIAybIH, aHAJIUTUKAIBIK KaOlJeTTEpiH >KoHE IIOHTe JCTeH
KBI3BIFYIIBUIBIFBIH apTThIpaasl. OChl Makajgajaa MHTETpalusIaHFaH OMICTEp/l KOJIAHYIbIH
OKYIIBUTAP/IBIH YIATEPIMIHE KOHE OKY THIMJIUIITIHE TUTI13€TIH 9Cepil KapacThIPhLIAIbI.

['eoMeTpusi — MaTeMaTUKaHbIH MaHBI3Abl cajlajJapblHbIH O1pi, OJ KEHICTIKTIK OHjay,
JIOTUKAJIBIK TYXXBIPbIMIAY JKOHE MocelleNepal Iuemy KaOiuneTTepiH aambitagsl. OpTta
MEKTEITE T€OMETPUSIHBI THIMJII OKBITY — OKYIIBLIAPABIH OChl KaOUIETTEPIH TEPECHACTYTe
KOHE MaTeMaTHKara JIET€H KbI3bIFYUIbUIBIFBIH apTThIpyFa KeMmekTeceAl. byrinri Tagaa O6iaim
Oepy TMpOIECIHIE JOCTYpJi  OUICTEp MEH  MYJbTUMEIUSIIBIK  TEXHOJOTHSIIAPIbI
MHTErpalusiyiay OKBITYJIbIH THIMIUIITIH apTThIPYAbIH MaHbI3Abl KYpalAapbIiHbIH Oipl OOJbIIT
TaObUIaAbl. byl Makanaza ocbiHall MHTErpalUsIaHFaH 9IICTEP/IIH TUIMIUIITN MEH OJIap IbIH
OKYTIBUTAPIBIH O171M aybIHa dCEpi KapacThIPhLIAIbI.

JlocTypi OKBITY OIICTEPl KOII KbIIAap OOIBI MEKTENTETl reOMETpHsl cabaKTaphbIHBIH
Heri31 0oubin keneai. OnapapiH KypaMbIHa MBIHAJIAP Kipei:

e MyFaniMHIH TYCIHAIPY1 )KOHE TaKTaJa MaTepHaJIJIbl KOPCETY1;

e ['eoMeTpUSIIBIK €CENTEP MEH TEOpEMAIAPAbl JANIEIIEY;

o OKYJIBIKTaFbI KATTHIFYJIAPAbl OPBIHAAY;

o [IpakTHKaNBIK KYMBICTA OKYIIBUIAPABIH JASMTEPIEPIHIE CYpETTEP CANYHI.
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By anictep oKylIbLIapAbIH AHAIMTUKAJIBIK OMIaYbIH JaAMBITYFa dKOHE MAaTEMAaTHUKAIIbIK
TONJIIKKE YHpeTyre OarbITTanFaH. Alaiia, 19CTypill 9ICTep OKYIIbUIAPbIH MOTHUBAIIUSCHIH
TOMEHJIETYl MYMKIH, ce0e01 MaTepHuaiibl BU3yaau3amusiay KOHE MHTEPAKTUBTIIIK JACHICH1
TOMEH.

Kaszipri 3amMania MyJIbTUMEIUSIIBIK TEXHOJOTHIAp O1TiM Oepy IPOIECiHIH aXKbIpaMac
Oexirine aWHamyaa. ['eoMeTpusiHBI OKbITya OYJ1 TEXHOJIOTHSAJIAP OKYyIIbUIApFa KypAaemi
YFRIMAApABl  TYCIHYre  KOHE  KEHICTIKTIK  OWJayJabl  JaMbITyFa  KOMEKTECesl.
MynbTUMETUSIHBIH aPTHIKIIBUIBIKTAPHI:

e ['ecomerpusbik ¢purypanapasl 3D popmarra kepcery;

e VHTepakTUBTI CUMYJISIIUAIAPAbI TaliAalIaHy;

e J[MHaMuKaJIBIK TEOMETPUsUIBIK Oarmapiamanap (Mbicanbl, GeoGebra) apKbUIbI
ecernTep/l BU3yaan3aiusiay;

o OkKymibUIapAblH O€JICEHA1 KAThICYbIH KamMTaMachbl3 €TETIH OWBIHIAp MEH
BUKTOPHHAJIAP.

MynbTuMenuss MaTepHaIbl KBI3BIKTBH XKOHE KOPHEKI TypJe YChIHyFa MYMKIHJIIK
Oepei, OyJ1 OKYIIBUIAPABIH 3€M1HIH ay1aphblll, TYCIHY JIEHI€i1H KaKcapTabl.

JlocTypi skoHE MYJIbTUMEIUSIIBIK OMICTEp/l OIPIKTIPY apKbLIbl OKBITY OKYLIbLIApFa
KeJlecl MyMKIHIIKTep/ 1 Oepei:

Teopusi MeH mpakTHKAHBIH YiluleciMi: MyFamiM JI9CTypill Typ/i€ jKaHA TaKbIPHIITHI
TYCIHAIPT€HHEH KeWiH, MYJIbTUMEIUS apKbUIbl OHBI BHU3yalW3alsulan, MPaKTUKAIBIK
TarchIpMaliapibl YChIHA alabl.

KenicrikTik oiisiayasl gambity: ['eomerpusibik durypanapast 3D popmarra 3epTTey
apKbUIbI OKYILIBUIAP KEHICTIKTIK KapbIM-KaTbIHACTAPAbI KAKChI TYCIHE/II.

Keke OKbITY TPaeKTOPHUSCHI: Op OKyUIbl 63 KapKbIHBIMEH OUIIM adyFa MYMKIHIIK
anazpl, MyJbTUMEIUSIIBIK KypaJigap apKbUIbl 63 OeTIMEH OUTIMIEPIH KETUIIPE alajibl.

MoTuBanusinbl apTTHIPY: HTEPAaKTUBTI DJIEMEHTTEp, OMBIHIAP MEH BUKTOpPUHAJIAP
OKYIIIBLTAPIBIH KbI3BIFYIIBIIBIFBIH OSTAIIbI )KOHE CA0aKThI KbI3BIKThI €TE/I.

['eometpust cabarbiHaa "Y LIOYpHIIITAP KOHE OJIAPAbIH KaCHETTepl" TaKbIPbIObIH 6TKEH
Ke37Ie MYFaJIiM MbIHAJIal 9JICTEP Il KOJAaHa allajibl:

o JlocTypai Typae YWOYpPHIITapAbIH TYPJAEPiH (TEHKAOBIpFalibl, TEHOYHIpI, opTypIIi
KaOBbIPFaJIbl) KOHE OJIapIbIH KaCUETTEPiH TYCIHIIPY;

e GeoGebra  OarmapnamacblHIa — YIIOYpBINTapAbl — cally  KOHE  OJapAbIH
OYpBILLITAPBIHBIH ©3repyiH BU3YyaIu3alMsIIaYy;

o OKyImIbUTapFa BUPTYAIIbl TUIaTGopMaa MHTEPAKTUBTI TAllChIpMaliapabl OPbIHAAY;

e Cabak conpiaaa Kahoot miardopmaceiamga TakpIpsInn OOMBIHINA TECT OTKIZY.

['eoMeTpusiHbI OKBITY/Ia JOCTYPJL KOHE MYJIbTUMEAUSUIBIK OIICTEPAl OIpIKTIpY
OKYIIBUTAPJBIH OKY HOTIDKENEpIHE alTapibiKTail ocep eremi. bynm Tocin oKymbLIapbIH
KCHICTIKTIK OWJIayblH, aHATMTUKAIIBIK KaOIJIETTEPIH KOHE MOHTe JETEeH KbI3BIFYIIbUTBIFBIH
apTTHIPAJIbIL.

NHTerpanusiianFand 9JIiCTEP/IiH dcepi

1. OKy MOTUBALIMSCBIH apTTBIPY

MynbTUMENUSIIBIK ~ KYpajjap OKYUIbLIAPJbIH IIOHTE€ JIET€H  KbI3BIFYIIbUIBIFBIH
apTThipanbl. JIMHAMUKANbIK TEOMETPUsIIBIK Oarmapiamanap (Mbicanbl, Geo(Gebra) meH
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MHTEPaKTUBTI IU1aTopmManap MaTepualiabl KOpHEKI TypAe TYCIHYre MYMKIHIIK Oepemi. by
OKYIIbUTApbIH OCJICEHAUIITH apTTHIPHII, OJIApbl OKYFa bIHTATaHAbIPA/IbI.

2. TeopusuibIK OUTIMHIH KaKChl MEHT€pLITY1

Joctypm omicTep OKyILIbUIapFa TEOPHUSUIBIK OLTIM Oepyjae MaHbI3Abl pejl aTKapajbl.
Anaiiga, MyJIbTUMEIUSIIBIK Kypalgap/ibl KOCY TEOPHSUIBIK MaTepUasbl HKaKChIpaK TYCIHYTe
keMekTecedl. 3D mMoaenbaep, aHuMaIusIap )KOHEe MHTEPAKTUBTI €CeNTep apKblUIbl OKYIIbLIAP
Te€OMETPUSIIBIK YFBIMIAP bl TEPEHIPEK MEHTEPe/Ii.

3. [IpakTuKanbIK JaFapLIapabl TaMbBITY

['eomeTpusana ecen mibiFapy MaHBI3ABI pell aTkapaabl. JlocTypii Typae ecenTepi
KaFasfa OpBIHAAY apKbUIbl JaFAbulap KajblTacaabl. Amnaiga, MyJIbTUMETUSIIBIK
wiargopmanap MeH HUQPPIBIK CUMYISALUSATIAP €CeNTepAl BHU3Yyalabl TYple KapacThIpyFra
MYMKIHJIK Oepefil, OyJ1 OKYIIbUIApAbIH JOTUKAIBIK OiIay KaOLIEeTTEPIH KaKcapTabl.

4. )Keke OKy TpaeKTOPHSICHIH KYPY

Op OKYIIBIHBIH OKY KaOUIeTi MEH KapKbIHbI opTypiii. HTEepakTUBTI Oarmapiamanap
opOip OKyIIbIFa 63 KapKbIHBIMEH OUIIM allyFa MYMKIHIIK Oepeni. beitlimaenerin xyienep
apKbUIbl OKYIIBLIApD ©3 JICHreliHe COoMKeC TalchlpMajap ajbll, ©3IriHeH OuIIMJIepiH
KETUIIIpe anabl.

5. baranay HoTHXXENEPiHIH KaKCapybl

WuTerpanusuianrad SAICTepl KOJMAAHFaH CHIHBINITAp1a OKYIIBUIAPIbIH EMTHXAH JKOHE
TECT HOTHXKEJIepl KOFapbl KOPCETKIIITEP KopceTedl. 3epTTeysep KOpPCEeTKEeHe!, BU3yasabl
KOHE MHTEPAKTHUBTI OKBITY OMICTEpl apKbUIbl alblHFAH OULTIM y3aK MEp3IMJE €CTe KaKChl
CaKTaJabl.

KopbIThIHABI. ['€OMETpHUSIHBI OKBITYAa AJCTYPHIl XKOHE MYIbTUMEAUSIIBIK OMICTEpIi
MHTErpalusiiay — OKYIIbUIAPAbIH OLTIM camachlH apTThIPYIbIH THIMAI Tocual. byn apictep
OKYIIbUIaApFa FT€OMETPUSHBI KBI3BIKTHI )KOHE KOJDKETIMAL TYpA€ TYCIHYT€, KEHICTIKTIK >KOHE
JIOTUKAJIBIK OWay KaOlleTTepiH AaMmbITyFa MYMKIHAIK Oepeni. burim Oepy mporecinae
MYFaJIIMJIEp 3aMaHayd TEXHOJOTHUSIIap MEH JOCTYPIl SICTEpaAl THIMII YHIECTIpe OTBIPHII,
OKYIIBUTAPIH MOTHUBAITUSICHIH apTTHIPHITI, OJIAPJBIH OKYFa JET€H KbI3bIFYIIBUIBIFBIH OsITa
anajpl.
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«JIL.LH.I'ymunes ateingarsl Eypasust yaTTeik yHUBepcuTeTi» KeAK
(Acrana K., Kazakcran)

CyaaiimanoBa Ilepuzar Hypxkankusu

Maructpant, «7M01511-UadopmaTtukay 6iiM Oepy O6araapiamachl
«JI.LH.I'ymunes arbiagarsl Eypasus yiTTeik yHHBepcuTeT» KeAK
(Acrana K., Kazakcran)

WH®OPMATHUKA TOHI BOWBIHIIA OKYIIBLIAPABIH OKY
BEJICEHILIITTH APTTBIPYFA APHAJIFAH MOBIJIBJI KOCBLIMIIAHBI
MPAKTAKAJIBIK KY3ETE ACBIPY

Angatna. byn Makanaaa opTa ChIHBIN OKYIIBUIAPBIHBIH HHPOPMATHKA MTOH1 OOMBIHIIA
OKy O€JICeHIUIIrH apTThIpyFa apHajgfaH MOOWJIBJI KOCBIMINIA KYypy KaKeTTUIIr
KapacThlpbUiafibl. MakajgaHblH MakKcaThl — OKYyIIbUIAPABIH OUTIMIH  KBI3BIKTBI  opi
MHTEPAKTUBTI TACUIIEPMEH KETUIIPY >KOJIAAPbIH YCbIHY. KOChIMIIIaja MHTEPAKTUBTI OKBITY,
MPaKTUKAJIBIK TallCbIpMaiap, OKYIIbUIAPBIH MPOTPECIH OaKbLIAY, KOHE MYFaIIMIEPMEH Kepi
OailllaHbIC CEeKUIAl MYMKIHIIKTEp KapacThlpbuiagbl. MyHAaill KocbhIMIIAnap apKbLUIbI
OKYIIBUIAPJbIH OKY MOTHBALUSCHIH apTTHIPY, *KEKE OKBITY TPACKTOPUSICHIH KYPY KOHE OKY
MPOLIECIH OHTANIaHABIPY MYMKIHAIKTEP1 TAJIKbIJIAHABI.

Kinr ce3nep: mHpopmartnka, MOOWIIBAI KOCBIMINA, OPTa CBHIHBIN OKYIIBUIAPHI, OKY
OCJICeH T, UHTEPAKTUBTI OKBITY, TeUMHU(pUKALNS, TUPPIBIK CAyaTThUIBIK, MPAKTHKAIBIK
TarchlpManap, OKy MOTUBALIUACHI, OKY MPOLIECIH OHTAWIaHABIPY.

3amanayu onemzae HUQPIBIK CayaTThUIBIK TIE€H aKNapaTThIK TEXHOJIOTHUsIap Typasbl
OUTIM ally MEKTeNm OKYIIbUIaphl YIIIH aca MaHbI3ael. OpTa CHIHBIT OKYIIBLIAPH YIIH
uHpopmaTuka — Oyl HMUQPIBIK CayaTThUIBIKTBIH HETI3T1 JaFbUIApbIH KaJbINITACTHIPATHIH
MaHBI3IbI TOHIEPAIH Oipi. Anaiina, AOCTYpJl OKBITY 9ICTEpl OKYIIBUIAPABIH TMOHTE JIeTEH
KBI3BIFYIIBUIBIFBIH JKOHE OKY OEJICEHIUTIrH KaXKEeTTl JEHrehse apTThIpyFa opAailbiM KOJ
xeTkize Oepmeiiai. CoHAbIKTaH HH(pOpMaTHKa cabarblH 3aMaHayd TEXHOJOTHSIIAPIbIH
KOMET1MEH, aTall aWTKaHJa, MOOWJIBIl KOCBIMINAJIAP aPKbLIbI OTKI3YIH MaHbI3IbUIBIFBI
apTyna.

binim  Gepyneri MoOOWIbAI  KOCBIMIIANAp Kasipri YakbpITTa OKBITY HPOLECIH
OHTANIAHABIPYABIH JKOHE OKYIIBUIAPABIH OKYy OCJICEHAUNTH apTThIPYABbIH MaHBI3/IbI
KYpaJaapbIHbIH O1pl peTiHe KeHIHEH KOJIJaHbLIa/Ibl.

MoOuIb/Il OKBITY 9MIiCTEP1 AICTYPIIL OKY MPOIIECiHE KapaFraH/a, OKYIIbUIAPAbIH OUTiM
aly TPAeKTOPHSACHIH JKEKe OeHiMaeyre >KoHE opOip OKYIIBIHBIH JKEKe KaKETTUIKTEPIH
KaHaFaTTaHIbIpyFa MYMKIHIIK Oepeni. byn typanst I A. SIkoBrneBaHbIH eHOETIHIE MOOUITBII
KOCBIMITIAJIAP OKBITYJaFbl WKEMJUTIKTI KaMTaMachl3 €Til, OKYIIbLIAPIbIH OKYy MPOIECiH
e3/iriHeH O0aKpUIayblHa MYMKIHIIK Oepeni aen auteiiamsl [1].
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MoOunbpai KochIMIIAapAbl OKYy IpOIECiHAe KoJaaHy OuIiM OepydiH THIMAUIITIH
apTTBIPYIBIH OipKaTap apTHIKIIBLUIBIKTAPbIH KepceTin keneni. Mbicanbl, A.M. [Tak men [".A.
ITerpoBa 3eprreynepinae OulM Oepyaeri MHTEPaKTUBTI KypaylJIapJblH pPeJil aram eTuIi,
reiMuduKkanus OKyIIbIAPAbIH MOTHUBAIMACHI MEH OKYy OEJICEHAUIIH apTThIpyJa OH
HOTHXKesep OepeTiHi kepceTired [2]. Okymbuiap YIIiH MOOWJIBAI KOCBIMIIANAP apPKbLIbI
OeputreH OuTIMACp KOJDKETIMII, OHAW KaOBUITaHAABl JKOHE OWBIH JJIEMEHTTEPIMEH
VINTaCKaH/a OKYIIBUTAPBIH KbI3bIFYIIBUIBIFBIH aPTTHIPAIBI.

KazakcTanaplk fampiMaap Aa MOOWMIIBAI KOCHIMINANApAbIH OuTiM Oepyneri pesiH
3epTTel, OJApAbIH OUIIM camacklH apTTHIPYJaFbl MAaHBI3ABUIBIFBIH atam etyae. H.M.
AnveBaHbBIH 3epTTeyl OOWBIHINA, WHTEPAKTHBTI OKBITY MEH MPAKTHKAIBIK TarchipMaiap
OUTIMII TEpeHIpEeK TYCIHYre, OHBbI €CTE CaKTayfa >KOHE ajfaH OulMAEpiH KOJJAaHyFa
MyMKiHAIK Oepenl [3]. MyHpai Tocuiaep OKyUIbLIapAblH OUTIM aly YIEpiCiH KBI3BIKTHI dpi
Mai1anbl €T, OJIapAblH TAHBIMJBIK OCJICeHIUIITH apTThipabl. OCBIHBIH HETI31HIE OpTa
CBIHBITT OKYIIBUIAPHI YIIIH HH(POpMATHKAa IMOHIH TUIMJI MEHrepyre apHajfaH MOOWIIbJI
KOCBIMIIIA KYPYbIH ©3CKTUIIr alKbIH KOPIHE/I.

MoOunbai  KOChIMIIANIApAbIH  MYMKIHAIKTEPIH Maiijanany apKpUibl OuTiM  Oepy
MPOLIECIH OHTAWNAHJBIPBIN, HHTEPAKTUBTI (opmaTTa OKYyIIBUIAPJABIH cabakka JiereH
KbI3BIFYIIBUIBIFBIH apTThIpyFa 00ajel [4]. CoHbIMEH KaTap MOOWIIB/I1 KOCHIMIIIATIAp CYPAHbBIC
OOWBIHIIA aKaJIEMHUSUIBIK PECYpCTapAbl YChIHA OTBIPBIN, 9pOIp OKYIIBIHBIH KaXKETTUIIKTEPI
MEH KalbljeTTepine Kapail 6arbiT-0armap oepeni.

Korappiaarel 3epTTeylsiepAl Tanjgaid Keie, MOOWIbAI KOChIMIIajmap OutiM Oepy
MPOLIECIHE MHHOBAIMSUIBIK TACUIIEPAl €Hr13yre MyMKIHAIK Oepelll KoHEe OKYy MaTepHhaiblH
KaObLIay bl dKEHUIIETE Il IETEH KOPBITBIH/IBI XKacayFa 00Jabl.

OpTa CBIHBIIT OKYILIBUIAPBIHBIH HMH(pOpPMATHKa IOHI OOWBIHIIA OKY OEJICeHIUIIrH
aHBIKTAY YIIIH KOHE OKY OEJICeHIUIITIH apTThIpyFa apHaJIfaH MOOUIIB/I KOChIMILA KYPY/bIH
MaHBI3JIBUIBIFBIH Oy VIIiH AcTaHa KaJaChIHBIH MEKTENTEp apachlHia WH(pOpMaTHKA MoH1
MyFanmiMiepineH cayainHama aneiHabl. Cayamnama Google Forms mmatdopmacsinga
O31pJIEHIN, BIHFAWUIIBI 9Pl KBUIIAM Kayan Oepyre KoJaiibl Typle YChHbULIbL. CayaaHamara
KATBICKAH aJlaM CaHbI -52.

OpTa CBHIHBIN OKYHIBIIAPHIHBIH HH(POPMATUKA TMOHIHE JIETEH KbI3bIFYIIBLUIBIKTAPBIH
aHBIKTAy MaKCaThIHJIa MYFaIIMICp apachblHIa cayajqHama >KYpPri3y/iH HEri3ri MakcaThl — OKY
YACPICIH >KaKcapTy, OKYIIbIIAPJABIH IIOHTE JETCH KbI3BIFYIIBUIBIFBIH apTTHIPY KOJIaphIH
KapacThlpy JKOHE KaXKETTI OKy oficTepiH eHrizy. CayamHama HOTHDKENEpl apKbLIbI
MyFatimMaep MHpOpMaThKa MOHIH OKBITYJAFbl KUBIHIBIKTAP/bl aHBIKTAM, KaHAal ToCLIAEp
apKBUTBI OKYIIBUTAPJBIH MOTHBAIMACHIH apTThIpyFa OOJaTBIHBIH TYyCiHemi. byn 3eprrey
MOOMJIB/II KOChIMIIIATap HEMECe MHTEPAKTUBTI OKBITY 9JIICTEPIH MaiiaaHy KaKETTUIITIH /e
alKbIH/1ayFa KOMEKTECe/Il.
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OKy GenceHiniri TeMeH oKyLbliNnapMeH biHTanasabipy LD Konupoeate guarpammy
KYMbBICTapbiH Kana xysere acblpachls?

52 oTBeTa

@ TeK KaHa ORYMLIKNEH MYMEIC HACAHMEIH

@ Ku3bIKTE MOBKUNBLAI KocEMLWAanapast
NanfanadameH

@ xayan Gepyre KMHANAMbIH

@ nscrypni Ginim Bepyal xeH nen
caHaiMeIH

Cypet-1. Cayanrama HOTIKEIEPi

B3 TaxipubeHizge oKyWblNapablH oKy 6enceHainirid apTToipy yWwiH Ll:] Konupoeats guarpammy
MOBUNbAI KOoCcbIMWanapAbl KaHWanblKTel XXKi nakganadacoia?

52 oTBETA
@ cvpex
@ nanpananBaiMsin
@ eTe xui
Cyper-2. CayanHama HOTHXKeJEpl
HMudopmaTuka naHiH okbiTyAa MOBUNbAI KOCbIMLILanapAbl KongaxHy I8 Konuposate auarpammy

OKYLbIHbIH OKY 6enceHfinirid faHa apTThIpbin KaHa Koimaii,
oWnaynbl AaMbITyFa, WbIFapMallklNblk, KaGineTTepiH aHgaHibipyra
YNnKeH acepiH Bepegi Aen oAnancbi3 6a?

52 oTBETa

@ va
@ ok
@ Binmenrmin

Cyper-3. CayanHama HOTIXKeIEpl

Pecrionmentrepain  Jkayamtapsl  OOWBIHIIA, OpTa  CBHIHBIN  OKYIIBUIAPBIHBIH
nHpopMaTHKa TIOHI OOMBIHINA OKY OEJICEHIUTITH apTThIPy YIIH €H THIMII TOCUIAEp —

3
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MOOMJIB/I KOCBIMIIIAJIAp MEH IiaTdopMaapabl naianaHy >koHe KbI3bIKTBHI OHMBIH TYpPJIEpPiH
cabakka €HT13y OOJIbIN TaOBLIATHIHABIFEIH Kopyre 0osaasl. COHBIMEH KaTap, MPaKTHUKAJIbIK
YKOHE IIBIFAPMAIIIBIIBIK dKYMBICTAp J1a Ha3ap/aaH ThIC KaJMaybl KEPEK €KEH1 aHBIKTaJJIbl.

Okywel 83 6eTiHILE KaH4al TancbipManapabl, KaHaan xXymbic LD Konupogath gnarpammy
TYpnepiH opblHAaiabl?

52 oTBETa
20
16 (30,8 %)
15 MeHin F p MeH
Konnsecteo: 11
10
5(9.8%
r 4(7,7 %) (3.0%)
]
2(3.8 %) oo 23,8 %) : ) )
1(1,9 %) 1(1.9 %) 1(1,9 %) 1(1,8%)1 (1,9 %)1 [1.|9 %)
a I : 2 _wem | B D N
- TpadwkansK TancepManap DdmcTik ap Typni
‘Word JeHin onepaunanap MeH Tancap. .. MpakTHEansIy
Cyper-4. CayanHama HOTHXKEJEp1
0pTa chiHbIN OKYLWbINapbiHbiH MHbOPMaTUKa NaHi GoibIHWE OKY LD KonuposaTe guarpammy
BenceHAiniriH apTTbipy YlWiH KaHgak yebiHbicTap alTap egidis?
52 oTEeETa
15
11 (21,2 %)
10 (19,2 %) 10 (19,2 %)
10 =
Ai KoCk 1apgkl nan BT, NNaThof

Konusecteo: 11

5 4(T.7%)
: | 3(5,8%)

1(1.9%)

3(58 %)

2(3.8 %)
1(19%) |

1(1,9 %) 1(1,9 %) 11,8 %1 (1,9 %)

MpakTika xysiHae xymuictap k... LbFapMabinbIkNed aRHansicy KbiabiKThl ORBIHAAP MEH. ..
Kl Hymeic wacay MpaxTHKanGIK Ken MyMbIC ¥acay  Kelaklk ok Typnepi med caba...

Cypet-5. CayanHama HOTIKENIEP1

Cayannama HoTwKenepi MH(popmMaTuka ToHI OOWBIHIIA OKY OEJICEHIUIrIH apTThIPY
YII1H MOOHJIB/II KOCBIMIIIA HEMECE MHTEPAKTUBTI OKBITY SJIICTEPIH €HT13yA1H MaHbI3IbUIBIFbIH
KOPCETIN OTHIP.

Ocpl MakcaTTa 013 OpTa ChIHBIN OKYIIBUIAPBIHBIH OKY O€JICEHIUTITH XKoHe OuTiM Oepy
camachlH apTThIpyFa apHajlfaH MOOWJBIl KOCBIMIIAHBI J3IpJier, OHBIH TUIMIAUILIH OKY
MPOLIECIH/IE KOJAaHy apKbUIbl HAKTHUIA/IBIK.

Mob6unbai kocbiMianbl a3ipieyae Android Studio opracein, Kotlin Oarnapiamanay
TiiH xoHe Capacitor Kypasbl KOJIaHbUIIHL.

O3ipJeHreH MOOWJIbAI KOCBIMIIAHBIH 0acTbl apTHIKIIBLUIBIKTAPBIHBIH O1pi - OHBIH
Kpocc-tuiatropmanbiibiFbl.  Kpocc-mmaTdopManbuiblK — IereHiMi3 - OargapiiaMalibIK

S
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’KacaKTaMaHbIH OpTYpJIl ammapaTThiK IUaTdGopMmanapia HeMece OoIepalusuiblK >Kyhenep/e
KYMBIC 1CTel aily KaOuieTi. byn nmereHimis, o3ipJieHTeH MOOWIBAl KOCBIMIIIAHBI BEO-CalT
TYpiHJE A¢ KOoaaHyFa 0oaipl.

KoceiMiianblH MHTEpdEiic malaaganybuiap YIIiH bIHFAHIbI, MHTYUTUBTI TYCIHIKTI
OOJIBIN, SPrOHOMUKAJIBIK TajlalTapFa TOJNBIK COMKeC Kelyl KapacThlpbuUiabsl. MHTEepdeiic
AIIEMEHTTEPIHIH ~ OpHAJacybl, TapTBIMABI  JKOHE  3aMaHayW  JAu3aiiHna  OOoIybl
nalamanyIIbUIapABIH KbI3BIFYIIBUTBIFBIH aPTTHIPYFa OaFbITTAIIFaH.

KochIMIlanbIH KOFapbl ©HIMIUTIIT MEH CEHIMAUIITIH KamTamachl3 €Ty YIIH Typii
3aMaHayd TEXHOJOTHsulap Kojjanbuiafsl. COHBIMEH Karap, KOCBIMILIAHBI TaijanaHy
OapbICbIHAA JEPEKTEePAiH KayilCi3Airii cakray YIIH aKmapaTThIK KayilCi3diK CalaChIHIAFbI
’KaHa TEXHOJOTUSUIApABI KOJIJaHy MaHbI3/bI.

Android Studio - Kotlin koceiMmanapbeia xa3y yinH eH biHFaiiael IDE.  Android
Studio - 6y Android KochIMIIaJIapbIH d3IpJIeyTre apHaAJIFaH UHTETPalUsJIaHFaH J1aMy OpPTachl
(IDE). On xochIMIIanap/pl ’Kacay, ChIHAKTaH OTKI3Y KOHE OHTAWIAHIBIPY YIIIH KOJIAWIBI
MyMKiHAIKTep ycbiHanbpl. Android Studio apkpuiel maiimananymibsl - UHTEpGeENrcTepiH
xoOajayra, JEpEeKKOpJIapMEH >KOHE KEJUIIK KbhI3METTEPMEH >KYMBIC ICTE€yre, COHJai-aK
KOCBIMITIAJIapbl TECTIICYTE apHAJIFaH TYPJIl Kypaaaap/ sl KoJgaHyra 6omasl [S].

Capacitor - Oy Ionic Framework jkacaran 3amaHayd Kpocc-IiaT(opMaibIK
OarapiiamManapabl 931pJieyre apHajlfaH allblK OacTamkbl KOATHI (open-source) Kypai. On
BeO-TeXHOJOTUsIIapApl Mainanana oTeipbin, 10S, Android, xoHe web mnatdopmanapsiHa
apHaJIFaH KOChIMILIAJIap/ibl OHAM JKacayFa MyMKIHAIK Oepe/l.

Capacitor-npiH keMerimen Oip kox 0azaceiMen MoOwmipai (10S, Android) »oHe BeO-
KOChIMIIIAJIap d3ipieyre Oonanbl. ['eonokanus, Gannasik xyiie, push-xadapiamanap CUSKTbI
KYMeNK MYMKIHIIKTepJl maijganany oHaid. Angular, React, Vue cusKTbl TaHbIMal
JavaScript dpeiimBopkTEepiMeH JKaKChl yiluecei [6].

Capacitor wmoOunpai  KockimMmanapasl  (10S,  Android) ozipneyne  KeHiHEH
KOJIJIAHBIJIAThIH 3aMaHayH TEXHOJIOTHS O0JIbIT TaObIIaab [7].

Koceimmansl o3ipiey Ke3iHAe TarchlpManapasl menryre e koJjaiiasl Kotlin timi
KOJAaHbAbl. MoOumbpai KockiMminia Django BeO kockimiachkin Kotlin-men GaitnaHbIc xacay
apKBUIbI ICKE achIpbUIaabl. Django - OyJ1 KOChIMINIATIAp bl JKbUIIAM >KOHE THUIMIII KYPY YIIiH
KOJJIAHBIJIATBIH JKOFapbl JeHreim kKypail. On KochIMIIanapAbl o31piey/li >KeHUIIETETiH
KOIITEereH KypaJijap MEH KiTarmxaHaJlapabl YChIHAbI.

Kotlin - Oyn Android koceIMIanmapblH jkacay YIIIH KEHIHCH KOJIJaHbUIATHIH
3aMaHayH, BIKIIAMJIbl KoHE CeHiMAl Oarmapiamanay Timl. On Google-apiH pecMmu Typle
KOJAAUTBIH TUTl OOJbIN TaObLIaAbl JKOHE Java-fa KaparaHaa KapamaibiM opl Kayirnci3
cuHTakcuc yceiHaAbl. Android koceiMmmianapeiH o3ipieyae Kotlin - e tuimai Tt On
Android SDK-men Ttikenelr sxymbic icted amazpl. Kotlin-ge koa a3 »kaspurajsl, Oyl
JaMBITYLIBLUIAP YIIIH >KYMBICTBI keHuigereai [8]. Kotlin-mMeH >kacanraH KochIMILajgap Te3
KYMBIC icTei i, Oy OutiM Oepy KoceiMmImanapsiaaa Manbi3abl. Kotlin Multiplatform apkeuibt
Android nen 10S ymin opTak ko 0a3ackiH xkazyra 001aibl.

MoOunbi  KOCBIMIIIAHBI  O3IpJieyre apHaifaH Oarjgapiiamanay TUIIH —TaHJaya
JKOFaphlJla KOPCETUIreH TeXHoJorusmapapl Tangai kene, Kotlin Oarmapnamanay TUTIHIH
OKYIIBLIApP YIIH BIHFAWIBI 9p1 MHTYUTUBTI MHTEpdeiic xkacayaa, TYPaKTbl )KYMBIC 1CTEUTIH
KOCBIMILIAJIAp d31pJieyi€ KONTEreH MyMKIHAIKTEp1 Oap eKeHl aHbIKTaNIbI.
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OpTa ChIHBIN OKYIIBUIAPBIHBIH OKY OCJICEHITITTH apTThIPY YILIH 931pJICHreH MOOUIIBI1
KOCBIMIIIA OKY YIEpIiCiH KBI3BIKTBI opi THiMAI eTyre OarbiTTanFaH. KoceiMiama
OKYIIBUIAPJBIH TaHBIMJBIK KaOlJIeTTepiH MaMBITHIN, OUTIMIe JereH KbI3BIFYIIBUIBIFBIH
apTThIpaThIH OlpKaTap MaHbI3Abl GyHKUIUsIIAp KapacTeipeuirad (Cyper 6, 7).

Rurning Devices: & Pixel 33 API 34 extension fevel 7586 64 w - B Hunning Devices 5 Pixel 3a API 34 extension level 7 x86 64 0 & -

Ut D0« 0o 2 O ™D i Ve e DD« o n@mwd

Y1 Larout Inzpector
LIyO NSPECTOn 481 LF UTF8 dspaces

Cypert-6. O3ipaeHreH MOOMIbA1 Cypert-7. MoOuibai
KOCBIMIIIaHBIH 0acThl O€TI KOCBIMIIIaHBIH HET13I1 OeTl

MoOunbal KocbiMIaga MH(OpMATUKAa MoHI OOMBIHIIA TaKBIPBIITHIK TECTTEp, TECT
HOTWXKeNepl OOWbIHIIA Jepey Kepl OailllaHbIC KQHE KaTellepAl Tajnjay MYMKIHAIr Oap.
ConbIMEeH KaTap JIOTHKaJbIK, MATEMATHKAJIBIK, TUIAIK OHE MIBIFApPMAIIbUIBIK Oiay
KaOUTeTTEpiH AaMbITyFa apHaJIFaH OMbIHAP, FreiMUPUKALNS dJIEMEHTTEPI, IEHIeiIepal anty,
KETICTIKTEp MEH MapamnaTTap >KWHAy, OWBIHIAD AapKbUIbl CHIHBIITACTAPMEH KapbICY
MYMKIHJIIT 1€ KapacThIPbLIFaH.

MoOwiblli KOCHIMIIIA AJIEKTPOHIbI OKYJBIKTap, OMICTEMENIK HYCKAYJBIKTApD >KOHE
KOCBIMIIIA OKY pecypcTaphl, cabak KecTeciHe CoWKec maTepuangapibl KypbuibiMaay, PDF,
aynuo >koHe OeiiHe ¢dopmarTapbiHaa okyra MyMkiHAik Oepemi (Cyper 8). MoOunbmai
KOCBIMITIAaHBIH OKYIIBIHBIH OKY OapbIChIH, TECT HOTIDKENIEPIH »OHE OWBIH KETICTIKTEpiH
KaJlarajiay, OKy YAEpICiH KbI3BIKTBI 9pi OesiCeH Al €Ty, ©3/IrHeH OUIIM alyFa bIHTAJaHABIPY,
OKYyIIBUIAPJBIH ~ JKEKe  KaOUIeTTepiH  eCKepeTiH  OeliMaenreH  OKBITy  CHSKThI
apThIKIIbUIBIKTaphl Oap (Cypert 9, 10).

11
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TaKbIPBINTHIK cabaKTap OOMBIHIIIA TECT TAIICHIPY

CoHbIMEH KaTap, OpTa CHIHBIN OKYIIBUIAPBIHBIH OKY OENCEHIUTITH apTThIPy YIIiH
O31pJICHTeH MOOWJIBJI KOCBHIMIIIAHBIH 0AacThl aPTHIKIIBUIBIKTAPBIHBIH Oipl — <OKacaHJIbI
MHTEJUIEKT KeMeKIiciHiny O0onybinaa. "M Kemekmn" — opTa ChIHBINT OKYIIBIIAPBIHBIH OKY
YACPICIH KEHUIACTY >XKOHE TUIMJUIITIH apTThIpy MaKCaTbIHAA acalfaH WHTEJICKTYaJbl
keMekI. byn GyHkuus MOOMIIBb/I KOCHIMINIA/IAa OKYIIbUIApFA KEKE Japa KOJIJay KepCeTil,
OJIApJIbIH OKY OEJICeHUIITIH apTThIpyFa keMekTeceal. OKyIIbIHBIH OUTIM JACHTeiiHe coiikec
OciiMaeNnTeH OKY JKOCMapiiapblH aBTOMATThI TYPAE JKacalIbl, KypHAei TaKbIPHIITap bl
KaparaibIM TiIIe TYCIHAIPE i, OKYIBIKTapAaFbl KMBIH YFRIMAAPIbI HAKTHI MBICAIIAP apPKbLUIBI
TYCIHAIPY MYMKIHZIT1 Oap ’KoHE Yil TalchlpMaliapblH OpPBIHJAY KE31HJE Maiainbl KeHecTep
Oepeni. KacaHapl MHTEIUIEKT KOMEKILICI Ka3aK, OpbIC, aFbUIIIBIH TUIAEPIHAE KYMBIC 1CTEH
amansl (Cyper 11).
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10-cypet. O3ipyiieHreH MOOHIIbI1 11-cypet. Mobwibmi
KochIMIIaHbIH «OHBIHY 00JIIMI1 KoceMIIanbIH «MU KemexkIici»
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"M Kewmekmni" apkpUIbl OKY YVAepicl HMHTEPAKTHUBTI, KBI3BIKTHI opi 3aMaHayu
TEXHOJIOTUSIJIADMEH TOJIBIKTHIpbUIaAbl. byl (QyHKIus OKyHIbLIapibl BIHTAJAHABIPBINT KaHa
KolMaii, 61J1iM camachIH aHa JeHIeHTre KoTepyre MyMKIHJIIK Oepei.

birim Gepy mporeciHae MOOWUJIBII KOCBIMINANApbl KOJIJJaHy OKYIIBUIAPJBIH OKY
MOTHBAIMSCHIH apTTHIPBINT KaHa KoWMaM, oJIapIblH ©3JIrHeH OulM aily JaFabUIiapbiH
KQJIBINTACTRIPYFa, MHUQPIBIK CayaTTBUIBIFBIH JaMbITyFa bIKNan ereni. COHBIMEH Karap,
MYHail KOCBIMIIIAJIap MYFaTiMAepre ¢ OKy YAEPiCiH OHTAMIaHIBIPYFa KOHE OKYIIBIIAPIBIH
OKy HOTIXeNepiH Oakpuiayra keMekrecenl. KochiMina apKpUIbl OKYIIBUIAPABIH OUTIM aimy
KETICTIKTepl HAKThI OaFaJlaHbIN, QJICI3 TYCTapblHA HA3ap ayaaphll, KeKe KOJuay KepceTyre
MYMKIHJIK Oepei.

Ocputaiila, opTa ChIHBIN OKYLIbUIAPbIHA apHAIFaH MH(OpPMATHKa MoH1 OOMBIHIIA OKY
OEJICEHIIITIH apTThIpyFa OarbITTaJiFaH MOOWJIB/AI KOCBIMIIA OULTIM camachlH apTThIPYAbIH
TUIMJII KOJIbl Ooubill TaObutazbl. bimim Oepy yzepiciHe OCBhIHIAW 3aMaHayd Kypayaapabl
€HT13y TeK IOHJII MEHIepyre FaHa eMec, COHBIMEH KaTap OKYIIbLIapJblH TEXHOJOTHsIIapFa
JIETeH KbI3BIFYIIBUIBIFBIH OSITYFa JKOHE OJapJiblH OoJalmiakTa akmapaTrThlK TEXHOJIOTHsIIap
cajachlHIa TEPEeHIpeK OUTIM adyra BIHTAJAHABIPYFAa >Kardail >kacaiinbl. bomamiakra
a3ipJeHTeH MOOWIIBI1 KochiMIlanbl Google Play nykeHiHe opHalacThIpy KapacThIpbLIyIA.
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YK 37.091.3
DuiM0exkoB MarkaH BakbITOeKYIbI
MarucTpaHT (paxkyybrera HHOOPMAITMOHHBIX TEXHOJIOTHI
EBpasuiickuii HamoHanpHbIM yHUBEepcuTeT uMeHu JI.H. I'ymusena
(r. Acrana, Kazaxcran)

COBPEMEHHBIE METO/JbI 1 3OPEKTUBHbBIE CTPATEI'MU
PA3PABOTKH OHJIAMH-KYPCOB 110 STEM-OBPA3OBAHHIO JIJIA
YUYUTEJEU CPEJHUX HIKOJI

AnHoranusi: CTaThsl TTOCBAIIEHA COBPEMEHHBIM METOJAM M CTPATEeTHUAM pa3paboTKu
onnatH-kypcoB no STEM-o0pa3zoBanuto st yuutenei cpenHux mikoi. PaccmarpuBarorcs
KJIFOYEBbIE KOMIIOHEHTHI KypCOB, OajiaHC TEOPUH W MPAKTUKU, METOJbl OIEHKU 3HAHUU U
nUPpoBbIE HMHCTPYMEHTHI. AHAIM3UPYIOTCS CTpaTEruu MOBbIMIEHUS 3(P(HEKTUBHOCTH
oOyueHusi, BKJIOuYass TredMHUPUKAIUI0, HUCKYCCTBEHHBIM MHTEIUIEKT W HMHTEPAKTHUBHBIC
TexHosjorud. OmnucaHbl MEXKIyHApPOJHbIE U Ka3aXCTaHCKUE IUIaTGOopMbl ISl OHJIANH-
oOyueHusi. B 3aBeplieHue npeacTaBieHbl BRIBOJIBI U PEKOMEHIAIIMN IO Pa3BUTHIO OHJIANH-
obpazoBanus a1 STEM-niegaroros.

KiaioueBbie caoBa: STEM-ob6pazoBanue, oHnmaitH-Kypchl, IU(POBBIE TEXHOJOTHH,
JUCTAHIIMOHHOE OOyuYeHHEe, WHTEPAKTUBHBIE METOJbI, IEAaroruueckue CTpaTeruw,
BUPTYyaJIbHBIE JTA00paTOpUH, rediMuUKaIus.

B coBpemeHHOM MuUpe pa3BUTHE HAyKd, TEXHOJOTUH, WHXXEHEPUH W MaTeMaTHKU
(STEM) urpaet KJIt04eByIO poiib B GOPMUPOBAHUN KOHKYPEHTOCIIOCOOHBIX CIEIUATMCTOB U
MHHOBAIIMOHHOTO MOTEHIMajda obmiecTBa. B cBsa3u ¢ aTuM ocoboe 3HaueHue mpuoOpeTaer
MOATOTOBKA IEJaroroB, CHocoOHbIX 3(dexkTnBHO npenogaBate STEM-mucuuiuiiHel B
cpenuux 1mkonax. OgHaKo TpaaAWLIMOHHBIE METOAbl OOyYeHHs HE BCETJa OTBEYAIOT
TpeOOBaHUSIM BpPEMEHM, YTO TpeOyeT BHEAPEHHsS WHHOBAIIMOHHBIX TMOJIXOJO0B, BKIIOUas
OHJIatH-00pa3oBaHue.

OmnnaitH-00yueHre CTajlo HEOThEMJIEMOW YacThbl0 COBPEMEHHOI0 00pa30BATEIbLHOTO
mpoliecca, npeajaras THOKOCTh, JOCTYIMHOCTh M pa3HOOOpasne MeToIuK. B KoHTekcTe
STEM-o0pa3oBanus nudpoBbie mIaTGOpMbl MO3BOJISIOT CO3/1aBaTh MHTEPAKTHUBHBIE KYPCHI,
MOJIETTUPOBATh CIIOKHBIE TPOIIECCHl, OPTaHMW30BbIBATh JUCTAHIMOHHBIE JIAOOpaTOPHbBIE
paboThl U TpUMEHATh reimudukanuo. Tem He MeHee, yCHelIHas peanu3anus OHJIAWH-
KypcoB TpeOyeT He TOJbKO TEXHOJIOTUYECKUX pPEIICHUH, HO U TIIyOOKOr0 MOHWMAaHUS
MEeJaroruyeCKuX CTPaTeTuM.

AKTYalTbHOCTh ~ UCCJIEIOBaHMsSI OOYyCJIOBJIEHA HEOOXOJAMMOCTBIO pa3paboTKH |
BHeNpeHUsT  A((PEKTUBHBIX  METOJOB  OHJIAWH-OOy4YeHHWsS,  OPHUEHTHUPOBAHHBIX  Ha
npodeccruonanbHoe pa3puthe yuuteneit STEM-auctumivi. B nanHoOM cTatbe MPOBOAUTCS
aHaJIN3 COBPEMEHHBIX IMEJAarOrHuecKuX MoJenei, Mu(POBBIX HHCTPYMEHTOB M CTpATETHUH,
CIIOCOOCTBYIOIUX TMOBBIMICHUIO KauyecTBa OHJIANMH-OOpa30BaHUsA U YUYHTENEH CpemHHX
mkon. PaccmarpuBarorcst HamOoisiee 3(QQEKTHBHBIE CHOCOOBI HWHTErpaluy IU(PPOBBIX
TEXHOJIOTHI B 00pa30BaTeNbHBIN MPOIIECC, a TAK)KE MEXAHU3MBbI TMOBBIIICHUST BOBJICYEHHOCTH
Y MOTHUBAIUU TI€1aroros.

STEM-o0pazoBanue O6asupyercs Ha MEXKIUCHUIUIMHAPHOM TMOJXOAE, HHTETPUPYS
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€CTECTBEHHbIE HAyKH, TEXHOJIOTUH, UH)XCHEPUIO U MAaTEMAaTUKy B €IUHBIA 00pa30BaTEIbHbBIN
npouecc. ['maBHas unens STEM — pa3BuUTHE KPUTHYECKOTO MBILUIEHUS, CIIOCOOHOCTH
pelaTth KOMIUIEKCHBIE 33Jaud U INPUMEHSTh MOJIYYEHHbIE 3HAHUS B PEAlIbHOM JKHU3HMU.
OcHoBuble  npuHuunbl STEM-o0ydeHuss BKIIOYAIOT  NPOOJIEMHO-OPUEHTHPOBAHHOE
oOydeHue, KOMaHJHYI0 paboTy, MPOEKTHYIO NEATENbHOCTh M NMPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTHI B 00pa3oBareIbHOM mporiecce [1].

B onnaitH-oOy4eHHHM TPUMEHSIOTCS pa3inyHbIe IEJaroruiueckue KOHIICTILHUH,
obOecnieunBaromue >PPeKTuBHOE ycBoeHHWE Marepuana. OIHUM M3 HamOoJee 3HAYUMBIX
MOJIXOJIOB SIBJISETCA KOHHEKTHUBU3M, COTJIACHO KOTOPOMY OOYy4YEeHHE MpEACTaBIsieT coOoMn
nporuecc (GOpMUPOBAHMS CETH 3HAHUI Yepe3 B3auMOJEHUCTBUE C LU(PPOBBIMU pecypcamMu U
ApPYTUMH YYacTHUKaMH o00pa3oBaTeiabHOro mpoiecca. Jlpyras BakHas KOHLCMIUS —
KOHCTPYKTUBU3M, TPEANOJIAraloniii akTUBHOE YydyacTHe OOydJalomuxcs B CO3/JIaHUU
COOCTBEHHOTO 3HAHUS YEPEe3 MPAKTUUECKUI OIBIT U CAMOCTOSITENIbHBIE UCCIIEI0OBAHUSL.

[Mudposbie 00pa3zoBaTebHbIE HHCTPYMEHTHI U MIIAT(HOPMBI UTPAIOT KIFOYEBYIO POJIb B
peannzanuu oHnaitH-kypcoB o STEM-o0pa3oBanunto. OHM BKIIIOUAOT B c€0s1 BUPTyaJIbHbIE
1abopaTopuy, UHTEPAKTUBHBIE CUMYJISLUHM, CUCTEMbl ymnpasiieHus oOydenuem (LMS) u
UHCTPYMEHTHI TeliMudukanuu. Vcrnonb30BaHWE TaKUX TEXHOJOTUN MO3BOJIIET NMOBBICUTH
BOBJICUEHHOCTh YYMTEJEH B 00pa30BaTENbHBIN MHpOIECC, OOJIErYUTh OCBOCHHME CIIOKHBIX
STEM-koHuenmmii u co3aath IMHAMUYHYIO Cpey UTst 00ydeHus [2].

Tabimua 1 — Meroasl paspadoTku oHJIaH-KypcoB 110 STEM-o00pa3zoBanuio

MeTtoabl
Onucanne IIpenmymecrsa Orpannyenus
pa3padoTKu
[IaTnoTanHass  MOAENb:
ADDIE aHaIu3, nu3aiiH, | CTpyKTypupoBaHHOCTh, | Tpebyer  OonblInx
pa3paboTKka, BHEJpEHHE, | CHCTEMHBINH OIX0/ BPEMEHHBIX 3aTpaT
OLICHKA.
UrepatuBHas  mopenb, | [MOKoCTh,
Moxet norpeboBath
oOecrnieunBaroas BO3MOXXHOCTh
SAM YaCThIX
OBICTPYIO  aJaNTaluio | ONEePaTUBHBIX
o KOPPEKTHPOBOK
Kypca. M3MEHEHUN
I'mbkass  MeTozoiOrHUs, CnoxxHOCTb B
. beictpoe  BHenpeHue,
Agile OpUEHTHPOBaHHAS Ha yIpaBJIeHUU
aIalTUBHOCTh
ObICTpOE BHEJIPEHHUE. VU3MEHEHUSIMU
3anucaHHbIE JIEKIUU
W | yGkocts B o0y4eHuu,
JOCTYTIHbBIE TUISL OtcyTcTBHE KUBOTO
Bupeosexnun BO3MO>XHOCTh
M3yuyeHus B  JH00OE oOmeHus
MTOBTOPHOT'O NMPOCMOTpa
BpeMsL.
Xuble  3aHATHA € | YIyullleHHOE
BeOunapsr u Y . Tpebyer
BO3MOYXHOCTBIO B3alMO/ICICTBHE,
HHTEPAKTHBHBI . CUHXPOHHOI'O
B3alMOJIEHCTBUS C | olepaTUBHbBIE
e 3aHATHS MIPUCYTCTBUS
IpenojaBaTesieM. pa3bsiCHEHUs
Hcnons3oBanue
. [ToBbiIeHNE Bo3sMoxxHOCTB
I'eiiMmuukanm | UrpOBBIX MEXaHHK U
. MOTHBAIUU U | OTBJICUEHMS Ha
Sl 1 CHMYJISIMH | CUMYJIALUN JUISL
BOBJICUEHHOCTH UT'POBBIE DIIEMEHTBI
BOBJICUCHUSI.
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D . A
IIpakTuyeckue | ®opmarsl, PazButue Moxer  TpeboBaTh
3ajaHus U | ODUCHTUPOBAHHBIE  HA | MPAKTHUYECKHUX CJIOXKHBIX
NPOeKTHasA pelieHue pEaIbHBIX | HABBIKOB, OJM30CTh K | HHCTPYMEHTOB  JIJIst
padora 3aj1a4. peaJIbHOCTH OIICHKH

Omnnait-kypebl mo STEM-o0pa3oBaHuio Jisi yuuTesne JOJKHBI BKJIHOYATh B ceOs
KJIIOUEBbIE  KOMIIOHEHTHI,  oOecneunBaromue Ux 3G eKTUBHOCT.  OCHOBHBIMU
COCTAaBIIIOIIMMU SIBIISIFOTCA 4YETKasg CTPYKTypa Kypca, BKIIOYAIOU[as BBOJHYIO YAacCTh,
OCHOBHBIE TEMATHUYECKHUE MOJIYJH, MPAKTUYECKUE 3aJaHUS U WUTOTOBYK) OLEHKY 3HAHHUIA.
BaxxHpIM acnekToM sBIseTCAd OalaHC MEXKIYy TEOPETHYECKMMH M IMPAKTHYECKHUMHU
Marepuanamu. TeopeTudeckas 4acTh JOHKHA BKIIFOYATh OOBSCHEHHUE KIHOYEBBIX KOHUIENIUN
STEM-00y4enus, METOIUKN TPENOaBaHUsA M COBPEMEHHBIE TEHACHIIMH B OOpPa30BaHUU.
[IpakTryeckass 4acTb, B CBOI O4Y€pelb, AOJKHA COCTOATh M3 WHTEPAKTUBHBIX 3aJaHUM,
7a00paTOPHBIX padOT, CUMYJSIUMHA W TPOEKTHBIX 3aJaHUN, KOTOpPHIE MOMOTYT YYHUTENISM
Jy4llle OCBOUTH U IPUMEHSATH IOJyUCHHBIE 3HAHUS Ha IIPAKTHUKE [3].

Eme oOJHMM BaXXHBIM 3JEMEHTOM SBJISIETCS CHCTEMA OLICHKH, BKJIIOYAOIIAs
pa3iInyYHble METOJUKHU MPOBEPKHU 3HAHUMN, TAKUE KaK TECTbI, KEHC-CTaaAN, POEKTHBIE paOOTHI
U o0cyxneHus. MexaHu3Mbl OOpAaTHOM CBSA3M UIpPAIOT KIIOYEBYIO pOJib, I103BOJISSA
IpenoAaBaTessiM U 00yJarolMMCcs aHAJTM3UPOBATh MPOLIECC YCBOCHUSI MaTepuaia U BHOCUTh
HEOOXOUMBbIE KOPPEKTUPOBKHU. JIOMOJHUTENBbHO, UU(POBU3ALMUS MPAKTUYECKUX U
nabopaTopHbix padboT B STEM-00ydeHun cnocoOCTByeT 0ojiee TIyOOKOMY MOTPYKEHUIO B
M3y4yaeMblil  MaTepuain, T[O3BOJIAS  YUYUTENSIM  3HAKOMHUTBCS C  HMHCTPYMEHTaMU
MOJEJIUPOBAHUS, BUPTYAJIbHBIMU J1A00PATOPUSIMU U UHTEPAKTUBHBIMU YU€OHBIMU CPEJIAMHU.

s ycnemHoro o0y4yeHusi BaKHBIM aclEeKTOM SIBJISIETCS MCHOJb30BaHUE CTPATErHid,
HaIlpaBJIEHHBIX Ha MOBBIIIEHUE MOTUBALMH ydamuxcs. OaHUM U3 3PPEKTUBHBIX METOJ0B
ABJISIETCSl TeMMU(UKALMS, MO3BOJIAIONIAS MOBBICUTh BOBJIEYEHHOCTh YYACTHHKOB 33 CYET
UTPOBBIX MEXAaHHK, CUCTEMbI MOOIIPEHUH U COpEeBHOBaHWU. MIHTEpaKTUBHbIE TEXHOJOTHUH,
TaKMe KaK CHUMYJISIUU, BUPTyaJlbHAsl PEAIbHOCTh U MCKYCCTBEHHBIN WMHTEJUIEKT, CO3JAl0T
Oonee JAMHAMHYHYIO OOpa30BaTENbHYIO Cpeay, CIOCOOCTBYS JydllleMy YCBOCHHUIO
Marepuana.
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Undposuzauyusn CTPYKTYpa Kypca
PYKTYP P

WUcnonbzosauue
UMDPOBEDIX
MHCTPYMEHTOE ANA
0DyYeHUA

OpraHnaoBaHHan
CTPYKTYDE C MOAYNAMM
1 OLIEHKaM#

1 ¥R

CoyeTaHne
KOHLenTyansHoro
ofy4eHna 1
NPaKTUYECKOro
NpUMEHEHHA

KoHCTpyKkTUBHaR
obpaTHas cBA3b ANS
yrydLeHns obydeHns

Vibl OLIEHKMW

JafanHma,
cnocoGcTByHILLME
BOBNEYEHHOCTH 1
oBy4EHWIO

MeTofbl OLIEHKK
3HaHWi U nporpecca

Puc. 1 - KomnonenTsl 3¢ppextuBHbIX OHNMaH-KypcoB STEM

[IpumeHeHre WMCKYCCTBEHHOTO UWHTEIUIEKTAa W aHajiW3a JaHHBIX IO3BOJISET
MEPCOHANIM3UPOBATh O0yUYEHHUE, aJaNTUpPys €ro TMOoJ WHIWBHUAyalIbHbIE MOTPEOHOCTH
Kaxaoro yuvamerocs. Cucrema aJanTUBHOTO OOYYEHHS MOXKET OTCIEXKHUBATh IPOrpecc
YYaCTHUKOB M TPE/Jarath JOMOJIHUTEIbHbIC MaTepUalibl WIH 33JlaHus B 3aBUCUMOCTH OT UX
YPOBHSI TIOATOTOBKHU. Pa3BuTHE camMoCTOSATENHHOTO OOY4YeHHS W aBTOHOMHOCTH YYalllUXCs
UTPAET KIIOUYEBYIO POJIb, TIOCKOJIbKY OHJIAMH-(popMaT TpeOyeT OT oOydarommxcs OoJbIiei
CaMOJIMCIMIUIMHBI U HABBIKOB TalM-MeHeKMEHTa. VHTepakTUBHBIE (POPYMBI, TPYIIOBHIE
OPOEKTHl W TOJACPKKAa CO CTOPOHBI KypaTopoB TOMOTAOT (HOPMHUPOBATH KYJIBTYPY
aKTUBHOT'O caMO00pa30BaHUsI.

B coBpemeHHOM 00pa3oBaTEIbHOM MPOCTPAHCTBE CYIIECTBYET MHOMXECTBO OHJIAWH-
miathopM, npenHasHaueHHbIX s oOydenuss STEM-yuuteneir. K MexayHapoaHbIM
miatpopmam  MoxkHO otHectn Coursera, EdX, Udemy, Khan Academy, koTopsie
mpenjaraloT IIHUPOKWH CHEKTpP KypcoB IO MaTeMaTHhKe, ECTECTBEHHBIM HayKaM,
MPOrPaMMHUPOBAHUIO U WHXCHEPUHU. DTH TIATPOPMBI MPEIOCTABIAIOT JOCTYI K Kypcam
BEIIyIINX MHUPOBBIX YHUBEPCUTETOB, TO3BOJISIIOT OOYyYaroNMMCs B3aUMOJCHCTBOBATH C
AKCIIEPTAMU U TIOJTy4aTh MEXKTyHapOIHbIE cepTuduKaThs [4].

B Kazaxcrane cymiecTByrOT COOCTBEHHBIE OOpa3oBaTeIbHBIC OHJIANH-TUIAT(OPMEI,
cpenu kotopbix Bilimland, OpenU, Daryn Online. OHu OpueHTUpPOBaHBI Ha aJaNTaIUIO
STEM-xypcoB K HalmMOHAJIBLHOW OOpa30BaTEIbHOM CHCTEME, BKIIOYas OOyYeHHE Ha
Ka3aXCKOM W PYCCKOM $3bIKaX. OJTH TUIATQOPMBI TPENOCTABISIOT MHU(PPOBHIE y4YeOHBIE
MaTepHuabl, THTEPAKTUBHBIC 3aaHUS U TECTHI ISl IPOBEPKU 3HAHHM.

Kpome TOro, misi co3gaHuWs aBTOPCKUX OHJIAWH-KYPCOB HCIONB3YIOTCS TakKue
nHcTpyMeHThl, kak Moodle, Google Classroom, Microsoft Teams. Otu mnathopmsl
MO3BOJIAIOT OPTaHW30BBIBATH 00pPa30BATEIbHBIA TPOIECC, MPOBOAUTH OHJIAMH-3aHATHS,
3arpyxath ydeOHbIe MaTepuasbl, aBTOMATH3UPOBATh MPOBEPKY 3aJaHU U 00ECIeunBaTh
o0paTHy10 CBs3b [J].
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B xone wuccnegoBaHusi ObUIM pPAacCMOTPEHBI OCHOBHBIE aCHEKThl pa3pabOTKU U
peanuzanuu oujaitH-kypcoB 1o STEM-oOpa3zoBanuio st yuurteneil. JlaHHbIE KypcChl
JOJKHBI BKJIIOYATh COQJAHCHUPOBAHHYIO CTPYKTYPY, HHTETPUPOBATh TEOPETUYECKHE U
NpaKTUYECKUE MaTepuaibl, 0OecreurBaTh MEXaHU3Mbl OOpAaTHOM CBSI3U M MCHOJB30BATh
COBpEMEHHbIEC IU(PPOBBIE HHCTPYMEHTHI.

OpHOolt M3 TNMaBHBIX MPOOJEM, C KOTOPHIMU CTAJIKHBAIOTCS YUWTENsl MPU OHJIANHH-
oOydeHuH, SIBISETCS HeXBaTka HU(POBBIX HABBIKOB M CIIO)KHOCTH QJaNTalldd K HOBBIM
TEeXHOJOTHsIM. Takke CyIIEeCTBYIOT BOMPOCHI, CBA3aHHBIE C MOTHBAIMEH OOydaromuxcs,
HEOOXOUMOCTBIO WHAMBUAyaIH3allMK 00pa30BaTeNIbHOTO IIpoliecca M OOecreuyeHueM
KadecTBa 0OpaTHOM CBS3H.

[lepcriekTHBBI JadbHEUIIINX UCCIICIOBAHUI B TAHHOW 00J1aCTH CBsI3aHbI C pa3pabOTKOM
aIalTUBHBIX OHJIAWH-KYpPCOB, HCIONB3YIOMINX HCKYCCTBEHHBI HMHTEJUIEKT W MAIIMHHOE
oOydyeHue JJs MEpCOHANM3aUMU  OOpa3oBaTENBHONO  KOHTEHTA. Takke BaKHBIM
HAIPaBJICHUEM SIBJIIETCSI BHEJIPEHUE TEXHOJOTUN BUPTYaJIbHOU U JOMOJHEHHOW pealbHOCTU
B npouecc STEM-oOyudenus. Pa3zButue 53THUX HMHCTPYMEHTOB IIO3BOJUT 3HAUYUTEIBHO
MOBBICUTh KaUECTBO OHJIAITH-KYpCOB U ceNaTh uxX Oonee 3(PPEeKTUBHBIMU JJISI OJTOTOBKU
STEM-yuuTteneil.
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Kaiinayoan /Inana KangapOoeKKbI3bl
Kanrmer MeaunnHa 4-Kype CTYIEHTI,

KeAK «Acrana Menuinmna Y HUBEpCUTET»
(Acrana kanacel, Kazakcran)

Fouibivu skerekuni: baiiren:keesa Payman KyxaroBHa

ara OKBITYIIIHI,

JKyknamnel aypyiap *oHe KIMHUKAJIBIK SMHIEMHOJIOTHS Kadeapachl
KeAK «Acrtana MeauiHa Y HUBEPCUTETI»

(Acrana kanacel, Kazakcran)

ACTAHA ME/JMIIUHA YHUBEPCUTETIHIH BAKAJIABP CTYJAEHTTEPIHIH
MEHTAJIBJIbI AEHCAYJIBIT'BIH BAT'AJIAY

AnHoTtaumsi: byn makana Acrana Memununa YHuBepcuteTiHiH (AMY) OakanaBp
CTYJCHTTEPIHIH MEHTAJIBJIBl JCHCAYJBIK >KaFJIaliblH JKOHE CTYJASHTTEPIiH ICUXOJOTHSIIBIK
xKan-KyHhiHe oacep eTym ¢akrtopiapasl Oaranayra apHaiFaH. 3epTrey HoTmxkenepi AMY-ne
CTYJACHTTEPIH MEHTaIbIbI JEHCAYJIBIFBIH JKaKcapTyFa OaFbITTaNFaH MIapajapibl d3ipieyre
JKOHE JKY3€ere acblpyra KoMeKTece .

KinTt ce3nepi: yHuBepcureTr, MeIUIMHA CTYJICHTTEPl, MEHTaIbAbl JCHCAYJIBIK,
YHKBICBI3/IBIK, CTPECC, IICUXOJIOTHS.

Kipicnme. MenTanpapl JeHCAyJbIK — aJaMHBIH TCHUXOJOTUSUIBIK KOHE IMOIIMSIIBIK
KarMaWbIHBIH  TYPAKTBUIBIFBI MEH  TEME-TCHIITH CUNATTAUTBIH  MAaHBI3[bI  VFBIM.
JlyHuexxy3unik JaeHcayiblk cakray yibIMbIHBIH ([JJCY) anbikTamacel OoWbIHIIA, Oy TEK
TICUXUKAJIBIK aypyJIapablH JKOKTHIFBIH FaHA €MEC, COHBIMEH KaTap ©MIpPJIiK KUBIHIBIKTAP/IbI
eHcepe ally, TUIMJII KapbIM-KaThIHAC KYPY KoHE KOFAMHBIH OejiceHAl Mymieci 001y KaOUIeTiH
oinaiped..

MeHTanpapl  JACHCAYJBIKTBIH ~ OY3bUTYBI  aJaMHBIH JKEKE eMipiHe, KOFaMJIbIK
KAaThIHACTApPhIHA KOHE KOCIOM KhI3METIHE eneysii ocep eTemi. TwuibiMu  3epTreynep
Jenpeccusi, Ypeniai Oy3bUIbICTap, CTPECC CUSKTHI MICUXOJIOTHUSIIBIK JKaFdaiiapblH alaMHbBIH
(bU3UKaIBIK AeHCAYJIBIFBIHA Jda Kepl ocep eTeTiHiH aanenaeiiai. Co3puiMalbl CTPece KYpeK-
KaH TaMbIpJIapbl aypyJiapblHBIH, UMMYHJIBIK JKYHe OY3bUIBICTAPBIHBIH JKOHE acKa3aH-1IeK
KOJIJAPBIHBIH ~ aypyJapblHBIH JaMy KaymiH — apTreipaabl. COHABIKTaH, MEHTaJIbIbl
JICHCAYJIBIKTHI CaKTay KOHE HBIFAUTY — aJaMHBIH JKaJIbl oJI-ayKATHIHBIH MaHBI3/bI MAPTHI
00JIBIIT TaObLIAIBI.

JJIACY¥ monimertepi OolbIHINIA, anemae 9pOip TOPTIHIII ajlaM eMIpiHiH Oip Ke3eHIH]Ie
NCUXMKAJIBIK JACHCAYJbIK MaceneciHe Tan Oosajnbl. CTyAeHTTEep KaybIMbI, 9Cipece >KOFaphbl
OKY OpBIHJApBIHA OLIIM ally Ke3eHIH e, OYJI Mocesere epekiie OeiiM Kememl.
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CraTucTUKANBIK MANIMETTEepre cyileHcek, cTyaeHTrepAid 30%-fa KybIFbl JETpeccus,
ypeillieHy, cTpecc CHUSKThI MEHTaJIbJIbl JCHCAYJBIK MacenenepiMeH Oerne-0eT kenemi. by
JKaralapablH JaMyblHA aKaJeMUSIIBIK KYKTEMeNep, KapKbUIbIK KUBIHABIKTAP, QJIEYMETTIK
OKIIayJaHy, OoJialakka JereH Oenrici3aik cusaKThl dakTopiap acep erei. COHBIMEH KaTap,
KOFapbl OKY OpBIHIAPBIHJAFbl OKY MPOLECIHIH KbICHIMBI, Oarajiapra TOYyeNJIUIIK,
09CEKeNECTIK CTYICHTTEP IIH TICUXOJIOTHSIIBIK KYW3ETICiH apTThIpabl. byl 3 ke3erinae oKy
YJITepiMiH TOMEHJETIN, AaKaJeMISUIBIK KOPCETKIIITEpAiH HallapiayblHa, TIOTI OKYyJaH
IIBIFBINT KETYIHE OKETyl MyMKIH.

ocipece MEAUIMHAIBIK MaMaHIBIKTHl TaHJIAaFaH CTYJIEHTTEP, MEHTAJBbI JEHCAYJIBIK
’KarblHaH epeKIe Karep ToObIHA )kKaTaabl. MemuIuHAIBIK Oi1iM Oepy Kyleci CTyAeHTTepre
KOFaphl aKaJIEMISUTBIK TajanTap KOSAbl, Oy €3 Ke3eTiHAE MCUXOJOTHSIBIK JKYKTeMEHIH
aptybiHa okeneni. OKy OargapiiaMachbiHbIH ayKbIMABUIBIFBI, TEOPHUSUIBIK OUTIMMEH KaTap
KJIMHUKAJIBIK TOXKIPUOCHI KaTap ayblll KYPY KaXETTUTIr, eMTHUXaHIap MEH TeKcepyiepre
TANBIHJIBIKTBIH KapKBIHJIBUIBIFBl CTYJCHTTEP/IIH KYH3€NICKe VIIbIpay KaymiH apTThIpajbl.
Kapbepanbik ecyre jereH 6ocekenecTik, MaMaHjaHy OarbIThIH TaHAAYbIH KYPACTLIIT1 XKoHE
AKYMBICKA OpHAJACyJbIH OENrici3iri KockIMIa cTtpecc (akTopiapbl OOJBIN TaObLIAJIBI.
CoHbIMEH KaTap, KONTEreH CTYJEHTTEP OKY aKbICHIH OTEY >KOHE TYPMBICTHIK IIBIFBIHAAPIbI
#aly YIIIH KOCBIMINIA KYMBIC iCTe€yre MaxOyp 0oJajbl, OYJI ONapJbIH YaKbITHIH IIEKTEI,
JIeMaibicKa MYMKIHAIK Oepmeiinl. 3eprreynep KOpCEeTKEHAEH, MEIULHMHA CTyAEeHTTEpl
apacblHIa SMOLMOHAJIIBI IIapliay MEH KYM3ediCTIH Tapaidybl 0Oacka MaMaHAbIK
CTyJCHTTEPIHE KaparaHJia alTapJbIKTal KOFaphl.

Ocplnaiiima, CTyACHTTEpIiH MEHTAIbIbl JCHCAYJBIFBIH CaKTay >KOHE OFaH KOJuay
KOPCETYy — KOFaphl OKY OPBIHIAPBIHBIH, OTOACHIHBIH JKOHE KOFAMHBIH MaHBI3IbI MIiHICTI.
MeHTanbapl IeHCAYIBIK MICENENEPiH epTe aHbIKTAY, ICUXOJOTHSUIBIK KOJAAY KOPCETY JKOHE
TUIMJII €MJIey — CTYACHTTEP/IH aKaJEeMUsUIbIK JKETICTIKKE JKETyiHe, OMIPJIK MaKCaTTapblH
’KY3ere achlpybIHa )KOHE KOFaMFa OeJIceH/ 11 MyIile 00JTybIHa MYMKIHIIK Oepe/.

Makcatbl: Acrtana MenunuHa YHHBEPCUTETIHIH OakallaBp  CTYJCHTTEPIHIH
MEHTaJbbl JICHCAYJBIK JKaFJalbIH >KOHE CTYJEHTTEpHAiH JKa-KyiiHe ocep eTymil
(dakTopiapsl Oaranay.

3eprTey MaTepuaJaapbl MeH JAicTepi. 3epTTEy KYMBICHI KOJIEHEH 3€pTTEy,
QJIEYMETTIK cayaliHama TypiHzae eTki3inai. CayanHama aHOHMMJII aHKeTa TypiHae, AcTaHa
MenuniHa VYHUBEPCUTETIHIH 1-5 Kypc CTyIeHTTepiHEe apHajdraH. AHKeTa opTypJi
OarbpITTarbl, TaJNJay Ke31HJE TaKbIPBINTHI TOJBIK KaMTyFa MYMKIHJIIK OepeTiH 14 cypakran
KypanraH. XKayanrap 2-meH 6-ra JeHiHIT HYCKaJapibl, KOCBIMIIIA ©3 OWJIAphIH KETKI3yre
apHaJFaH a3y *KOJIAApbIH KAMTHIBI.

Kanner canbl 316 ctyneHT KatbicThl. Kartbicymbutapasia 25,7%-b1 (81 ctynent) 1
Kkypc; 20%-b1 (63 ctynent) 2 kypc; 17,78%-b1 (56 ctyaent) 3 kypc; 22,86%-b1 (72 cTyIeHT)
4 xypc; 13,65%-b1 (43 cTyAeHT) 5 KypcC CTyJEHTTEp1 OOJIIbI.

3epTTey HITHIKECH:

CmyoenmmepOiy NCUXOLOUANBIK-IMOYUOHALObL HCAROAUBIH AHLIKMAY

CayanHama HOTWKEJEpl CTYJIEHTTEPAIH ©3CpPiHIH MCUXOJOTHUSIIBIK JKaFJalblH Kajlan
OaranmalTeIHBI Typasibl ManiMerTep Oepai (aumarpamma-1). OmapasiH Kemmiiiiri (mramameH
70%) 63 SMOLIMOHANIBI-TICUXOJIOTUSUIBIK KaFJaiibIH OpTaIlla KOPCETKIIITEH TOMEH Oarasabl.
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Huarpamma 1 - CayaiHama HOTHXKETEPI

En xwui tannanrad xkayan ““Typaxcei3asik’ Hyckacel: Ctynentrepaid 30.79%-s1 (97
CTYJIEHT) ©3/7IepiH AMOIMOHAJIABI TYPFbIA TYPAKChI3 ce3iHel. by TonTarbl CTyIeHTTEpAIH
KOHUI-KYH1 KU1 ©3Tepil, cTpeccke 0eiiM, SMOIMOHAIIBIK PETTEeNyIHAEe KUBIHIBIKTAp O0TybI
MYMKiH. By omapapiH 1IIKI pecypCcTapbIHBIH KETKUIIKCI3IITIH, ©31H-031 OaraiaybIHbIH
TOMEHJIITTH JKOHE OMIPIIIK KUBIHABIKTapFa ToTen 0epy KaOUIeTIHIH SJICI3IITH KOPCETeIl.

An pecrionaeHTTepIH 29.52%-b1 (93 cTyAeHT) ©3/7epiH KaHaraTTaHAPJBIK JEHTeine
cesiHeni. by onmapabIiH NCUXOJIOTUSIIBIK JKaFJalbIHBIH OpTallia JIeHrelie eKeHIH KopceTe/l.
byn cTyneHTTEepAe SMONMOHAIABIK TYPAKCHI3IBIK, a3laFaH ajlaHdayIIbIIBIK OOyhl MYMKIH,
Olpak omap Kyizenicke yiblpaMarad. Onapra MNCUXOJOTHSUIBIK KOJAQy KaXeT OOJyBI
MYMKIH.

Crynentrepain 20.00%-b1 (63 cTyAeHT) o3 >KarFJalblH KakKChl Jen Oarananabl. by
TONTAFbl PECTIOHICHTTEPMIH TCUXOJOTHSIIBIK JKaFIaibl CaBICTBIPMAJIbl TYpPJE TYPAKTHI,
AMOILMSUIBIK JKaFAaiibl Tene-TeHAIKTE, 1Kl PecypcTapbl >KETKUTIKTI KOHE OJIApAbIH KaJIIlbl
QJI-ayKaThl )KaKChI JIeTI auTyFa 00JIajIbl.

O31lepiH  AMOIMOHAJABl KOHE TICUXOJOTHSIIBIK TYPFBIA ©T€ JKaKChl CE31HETIHIH
oinmiprengep 10.48% (33 crymeHr). bynm TonmTarel CTYASHTTEPAIH AMOIIMOHAIJIBIK
TYPaKTBUIBIFBI JKOFApbl, ©31H-031 Oarajiaybl *KaKChl >KOHE CTPECCKE TO3IMIUIIIT KOFaphl.
OnapapIH 1K1 pecypcTaphl )KETKIUTIKTI )KOHE OMIpIe JIeTeH KO3Kapachl MO3UTHUBTI.

Peciongentrepain 9.21%-v1 (29 cTynmeHT) e3mepiH Kyusemicte cesiHenml. by
KOPCETKIII aJlaHJayIIbUIBIK TYIbIpaabl, ce0el0l KyH3emic CTyACHTTEPAIH ICUXUKAIBIK
JICHCAYJIBIFbIHA €JIeYJl 3USH KENTIpiMl, OKY YJIATepIMiHE >KOHE >KaJIbl eMIp camachlHa Tepic
acep eTyl MyMKiH. byJl Tonka MIiHAETTI Typ/e MCUXOJIOTHSIIBIK KOMEK KOHE apHailbl emJiey
rapagapbl KaKer.

AcmMY cmyoenmmepiniy MeHMAaIbObL OEHCAYIbIK KOpCcemKiumepin basanay

[[Tamagan THIC JKYKTEeMe, ocipece Ka3ipri 3amMaHfbl JIUHAMUKAIBIK KOFam/a,
aZamMJapJblH ~ MEHTalb/Abl JICHCAyJbIFbIHA €Jeydl ocep eTeTiH (GakTop peTiHAe
KapacThIpbulaabl. FhUIBIMU 3€pTTeyNiep IIaMaJaH ThIC KYKTEMEHIH CO3bUIMAJNIBI CTPECC,
Jenpeccus xKoHe 0acka J1a TMCUXOMATOJIOTUSUIApABIH JIaMyblHA BIKIAT €TETIHIH KOpCeTe.
CoHIBIKTaH MEHTAJIBJIbI JIEHCAYJIBIKTHI Oariayja CTYACHTTEP/IIH IIaMaiaH ThIC KYKTEMeEre
KAHIIAIBIKTHI KU1 CE31HETIHAITH aHBIKTaAbIK (IrarpaMma-2):

21
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Huarpamma 2 - CTyIeHTTEp/IiH IaMaJiaH ThIC )KYKTEMEHI Ce31HY >KULIIT1

[[Tamagan TeIC xykTeMe (overload) — MHAMBUATIH (PU3HOJOTHSIBIK, IMOITUOHAIBIK
KOHE KOTHUTHUBTIK PECypCTapblHAH acChIl TYCETIH TaJlaliTap MEH MIHACTTEPIH >KUBIHTHIFbIH
CUTIATTANTBIH KEIIEeH 1 KyObUIbic. MeauiimHa CTyACHTTEpl YIIiH OyJ1 KYObUIBICTHIH XKHULIIT
Korapbl OoJyaTeiHAarbl aHbIK. CayanHamagan eTkeH pecrnonueHtrepaid 11.11%-v1 (35
CTYJICHT) IIaMaJiaH ThIC KYKTEMEHI1 dpKalllaH Ce31HeTIHIH Oulaipai. bys cryaeHTTepain oKy
KYKTEMECIHEeH, KOCBIMIIIa MIHACTTEPJICH KOHE OMIPJIK KbhICBIMIApAaH YHEMI KbhIChIMIA
OonateiHABIFbIH - KOpceTedl. CrynenrrepaiHn 36.83%-b1 (116 cTyneHT) miamagad ThIC
KYKTEMEHI KMl CE31HETIHITIH alTThl. by eH *ul TaHaanFad xayan TOObl OOJBI TaObLIIbI
KOHE OJIAPABIH OKYy OarJapiiaMachIHbIH aybIPJIbIFbI, YaKbITTBIH KETICIIEYIIUII XoHe OacKa
Ja KbICBIMAApJaH Wl 3apjamn IereTiHiH kepcereai. OChl €Ki KOPCETKIIMITIH KOCHIHJIBICHI
(47.94%) cTyneHTTEp/IH >KAPTHIChIHA JKYBIFBIHBIH IIAMaJaH ThIC )KYKTEMEH1 YHEMI HEMeECe
KU1 CE31HETIHIH KepceTell, OyJI alThIIIFaH MOCEJICHIH ©3€KTUIIINH KepceTe/Il.

ConbiMeH Katap, cTyaeHTTepaiH 26.67%-b1 (84 CTylIeHT) mamajaH ThIC KYKTEMEHI
keiine cesinetiHairia, 20.32%-b1 (64 CTyIeHT) cupek ce3lHeTIHAIriH Ourmipal. by
TONTAFbUIAP/IBIH CTPECKE TO3IMJILIIT dKOFaphl 00JIybl MYMKIH HEMECE 0JIap OKY JKOHE OMIPIIIK
MIHJIETTEPIH KakKchl perTedt amazapl. CayaiHama eTymiuiepaiH eH a3 Oediri, 5.08%-b1 (16
CTYJICHT) IIaMajaH ThIC KYKTEMEHI eIIKaiaH ce31HOeUTiHMIKTepiH aiToin, 100 cTyaeHTTiH
1IITIIHEeH TeK Oeceyl FaHa OyJ1 MocelIeMeH Ke3/IeCTICHTIHIIT Typasibl KOPCeTe/Il.

CtyaeHTTepIIH MEHTAJIbIbI JICHCAYJIBIFBIH Oarajay YIIiH OJIap/blH apachIHAAFbl YIHKbI
KUBIHBIKTAPBIHBIH Tapallybl Oarayiannabl (quarpamma-3). Cebebi, oKy OarmapiaMachIHbIH
ayBIPJIBIFBI KOHE EMTHXaHJapFa JaWbIHABIK KE3iHACTI KapKbIHABI OKy TpoIleci YHKbIFa
O6JIHETIH YaKbITThIH KbICKApybIHA oKeleal. KenTeren cTyneHTTep TYHIE Y3aK yaKbIT OKyFa
MOKOYp Oosaabl, OYJI YHKBIHBIH Carachl MEH Y3aKThIFBIHBIH TOMEHJIEYyiHEe oKeneai. JKorapsl
KypC CTYAEHTTEpPl TYHHE XYMBIC icTeyre MaXOyp OO0Jybl CTYyACHTTEpIiH OHUOIOTHUSIIBIK
caraTTapblH OY3bIll, YHKBICHI3IBIKKA HEMECEe YUKBIHBIH CANachIHBIH HaIlapiayblHAa OKEJeIi.
Ocepunaiima, MeAWIIMHA  CTYJIEHTTEpiHAeri  YHKbl  MpoOJeMalapblHBIH  MEHTAJIbIIbI
JICHCAYJIBIKKA ocepl eneyii. ¥ UKbIHBIH JKETICIEYIIUIr dMOIMOHAIABIK PETTENyIi Oy3aibl,
SFHU KOHUT-KYHJIIH KU1 ©3repyiHe, allyJaHIIaKThIKKa, YPEUTe )KOHE JIeTIpeccus OenriiepiHiy
naiia 0oJybIHA QKENe .
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Huarpamma 3 - CTyAeHTTEpAIH YUKbI KUBIHIBIKTAPBIHBIH TapaTybl

Cayannama HOTHXeNepiHe coiikec, AcTMY cTyJaeHTTepiHIH YUKbI KUBIHIBIKTApbIMEH
Ke3Jlecy JIeHreil TOMEHACTIACH aHBIKTAIIbl: pecroHaeHTTepaiH 15.24%-b1 (48 cryneHT)
YUKbl OY3bUIBICTAPBIH YHEMI CE31HETIHIINH KepceTTi. OCbl TONTarbl CTYACHTTEPIIH
YUKBICBIHBIH TYPaKTbl TypA€ OY3bUIATBIHABIFBl JKOHE OJapJblH KYHIEHIIKTI ©MIpIHJIe
VUKBICBHI3ABIKTAH YHEMI1 3apjan miereTiHi Oaiikanaabl. ByHBIH canjapblHaH CTYACHTTEPAIH
OMOITMOHANIABIK ~ TYPAKTBUIBIFBI TOMEH JKOHE CTpeccke Te3  Oepilyl  BIKTHMAJ.
Kareicymsimapasin 38.73%-b1 (122 cryAeHT) YiHKbl OY3BUIBICTApBIH JKWI CE31HETIHIH
MamiMmaeni. bys 3eprreyneri €H YJAKEeH TOI OOJIBII TaObUIabl KOHE OJIAPJBIH VYHKBI
MOceJIeNIepiHiH oJiap YIIiH ©3eKTI Macelie ekeHIH kepceTeAl. Ochl €Ki KOPCETKIMITIH KaJIbl
KOCBIHABICHI (53.97%) CTyneHTTepAiH *KapThIChIHAH KOOIHIH YHKBI OY3bUIBICTAPBIH TYPAKThHI
TYpJAe HeMece KMl CE31HETIHIH aHBIKTalabl, OYJI MEIUIIMHA CTYJISHTTEPIHIH apachblHa YHUKbI
KUBIHIBIKTAPBIHBIH KaHIIAIBIKTHl KEHIHEH TapajiFaH IbIFbIH allKbIHAAM TyCce/I.

ConbimMeH KaTap, cTyaeHTTepaiy 24.13%-b1 (76 cryaeHT) «xeiae», an 16.19%-b1 (51
CTYIEHT) «CHUPEK» Kayall HYCKallapblH TaHJaraH. byl TONTBIH YHKBI KarAailbl
CaJIBICTBIPMAJTBI TYPJAE JKAKChI, OlpaK Keiae YHWKbI MoceleNepl TYbIHAAUTHIHBI OaiKantaibl.
Crynentrepain eH a3 Oemiri, 5.71%-b1 (18 cTymeHT) YHMKbI OY3bUIBICTApBIH MYJIIEM
Ce31HOEUTIH/IITIH KOPCETTI.

O3iHe JereH CEeHIMIUTIKTIH MEHTalbAbl JICHCAYJIBIKTBIH MaHbI3/Ibl KOPCETKIII €KEHIH
€CKepe OTBIPHIN, OYJI 3epTTeyAe OJ CTYACHTTEPAIH MEHTAIbIbl JKaFJaalblH Oaranay IbIH
HETI3T1 KPUTEPUIl peTiHAEe KapacThIPAbIK. O31HE JereH CEHIMIUIK — WHAWBUITIH O31HIH
KaOUIeTTepiHe, KYHABUIBIKTAPbIHA, >KETICTIKTEPIHE XKOHE KaJMbl TYJIFAIBIK KacHETTEpiHE
JIET€H MO3UTHUBTI )KOHE CeHIMII Oarachl. O31He JETeH CeHIMAUTIK, MEHTaJIbbl IEHCAYIBIKTHIH
MaHBI3/Ibl KOMITOHEHT! PEeTIHJIe, WHJWBUIATIH Kbl dll-ayKaTblHA, ©31H-031 OarajayblHa
KOHE OMIPJIIK KETICTIKTEPIHE BIKITAT €T/,

O3iHe JereH CEeHIMJIUIIKTIH MEHTAIbJbl JEHCAYJIBbIKKa ocepl OipHele MeXaHu3M
apKBUIBI JKY3€Te achIpbuTafbl. bBipiHIIAEH, ©31He CEHIMIUIIK CTPECCKE TO3IMIUIIKTI
apTThIpaabl. ©O31HE CEHETIH alaMJap CTPECCTIK JKaFaaiiapra Iyphic xKayan Oepe anaabl )KoHe
KUBIHIBIKTAP/IbI KEHY YIIIH TUIMI KYpecy CTpaTerusuiapbiH KosimaHanasl. Onap Kyh3emicke
Te3 Oepiiin, Aenpeccus HeMece ypeire aymiap 601y Kayri ToMeH OoJsianbl. ExiHIniaeH, o31He
JIeTe€H CEHIMJIUTIK SMOLMOHANIBIK peTTeyre KoeMeKTecell. ©O3iHe CEHEeTIH aaamjaap o3
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OMOILIMSIIAPBIH JKaKChl TYCiHEemi oHe Oackapa amanel. Omap HETaTHBTI SMOIMUIapFa Te3
KOHLT OeiMei, oJapbl MO3UTHUBTI IMOIUSIIAPMEH aMacThIpyFa THIPBICAIbl. bysl omapapiy
AMOIUOHAJIBIK TYPAKTHUIBIFBIH KaMTaMachl3 €Tejll. Y IIIHIIIJICH, ©31He JCTeH CEHIMILIIK
MOTHBAIIUSHBI apTTHIPAJbl JKOHE MaKcaTKa >KeTyre WrepMmeneii. O3iHe CeHeTiH amamaap
eMipZie HaKThl MakcaTTap KOWBIN, OJlapfa JKETy YIIiH Ta0aHABUIBIK TaHbITanbl. Omap
COTCI3HIKTEp/IEH KOpPBIKMA, KalTaJaH ThIpbICYFa JalblH.  ©O3iHe CEHETIH ajgamaap
OackaiapMeH KapbIM-KaTbIHAC jKacaydaH KOPBIKMAIbI, KaHa TaHbICTap Ta0yFa JailblH JKOHE
QJIEYMETTIK  KOJAAyAbl KaKeT eTKeHAE OHbl 137eial. byl onapAaslH  QlleyMeTTiK
OKIIayJaHy/JaH aylak OoJyblHa KeMeKTecell. ©3iHe CEeHEeTIH ajamjap JerpeccHs, ypeusi
OY3BITBICTAp KOHE OacKa J1a MICUXUKAIIBIK aypyiapra a3 OeifiM OoJabl.

O3iHe JereH CeHIMJIUTIKTIH TOMEH OO0Jybl, KEPICIHILE, MEHTAJIbIbI JEHCAYJIBIKKA Tepic
ocep erenl. O3iHE CEHIMCI3 agamjap ©31H TeMeH Oaraian, 3 KaOlJeTTepiHe KYMOHMEH
Kapaiael. Onap crpeccke OeifiM, SMOLMOHAIBIK TYPAKChI3ABIKKA AyIIap, MaKcaTKa >KeTy/Ie
KUHAJIAJbl JKOHE OJICYMETTIK KapbIM-KaTbIHACTap/la KUBIHJIBIKTapFa Tam OoJiajpl. O3iHe
CEHIMCI3/IIK Jenpeccus, Ypeilsn Oy3buibicTap, dNeyMeTTIK PoOust xoHe 6acka Ja MCUXUKAIBIK
aypyJIapJIbIH JaMy KayTliH apTThIpaIbl.

ActMY cTyneHTTepiHIH ©37epiH CEHIMCI3 CE3IHETIH COTTEPIHIH >KULIITIH KOPCETY
KHULTIr Kejaeciaeh 00ab! (quarpamma-4):

@ spraliad ceHimpimid wui @ xedpe @ ceHiMciabid
Huarpamma 4 — ActMY cTyIeHTTepiHIH 037IepiH CEHIMCI3 CEe31HY JKULITIT1

Peciongentrepnin  11.43%-b1 (36 cTymeHT) “opkamiaH CeHIMIIMIH® jKayaObIH
taHnarad. byn e3 keserinne, ActMY cTylIeHTTepiHIH apachlHAa ©31HE JETEeH TOJBIK CeHIMI
OapnapabiH caHbl a3 ekeHiH kepcereni. CayamHaMara KaThICKaHIAPAbIH €19yip Oediri, sFHu
37.46%-51 (118 ctynent) “xkwui”, 36.19%-b1 (114 cryneHT) “keine” xayaObIH TaHIaFaH, Oy
OJIApJIBIH CEHIMJIUTIK ACHTCHIHIH JKaFaliFa OalIaHbICTBI ©3TePill OTHIPATHIHBIH AWKBIHIANTBI.
An crynentrepnain 14.92%-v1 (47 cTyneHT) “ceHiMCi30iH” HYCKAChIH TaHam, OYJI TONTHIH
©31HE JIETeH CEHIMI TOMEH €KEHIH >KOHE OJIapJIbIH MEHTaJIb/IbI JIEHCAYJIbIFbIHA KOOIpEK Ha3ap
aylapy KaXeTTIrH KepceTel. AJIbIHFaH JIepeKTep, MEIUIIMHA CTYyACHTTEPIHIH ©31HE JCTCH
CEHIMJIUTIT1 OpPTYPJII JICHTeHIe €KEHIH >KOHE OJIapAblH KOMIIUTTiHIH Oenrui Oip gopexene
CEHIMCI3/IIKTI 0acTaH KEIIPEeTiHIH alKbIH KOPCETe/Il.

OKy KYKTE€MECIH MEHTAJIbJIbl JICHCAYJIBbIKKA 9CEep €TETIH HETi3r1 KOepCeTKIll pPEeTIHJe
KapacThlpy — 3€pPTTEYMiH MAaHBI3IbUIBIFBIH JKOHE HOTIDKEIINH KaMTaMachl3 eTe/l.
JKorapbiga aTtanFaH CTYIEHTTEP MAICEIENEPIHIH OKY KYKTEMEeCiHe OaiIaHbIChIH aHBIKTayFa
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apHaJFaH CypaK HOTWXKENepi MEIWIMHA CTYJICHTTEPiIHIH MEHTANbIbl JICHCAYJBIFBIHA OKY
KYKTEMECIHIH BIKIAJIbl Typadbl OPTYpJl MIKIpJEe €KeHIH Kepcereni. EH kem TapasiraH
xayantap “Mymkin” (36.83%) xone “Uo” (36.19%) Hyckamapsl Ooibin TaObUIABL. by,
cTyaeHTTepaAiH OackiM KemmumiriHig (73.02%), MeHTaIbAbl JEHCAYJBIKTHIH HalllapjayblH
OKYy JKYKTeMECiMEeH OaiJlaHBICTHIPATHIHBIH HEMECE OHBIMEH OalIaHBICTBI OOMYBl MYMKiH
€KCeHIH MOWBIHAANTBIHBIH Ourmipeni. ‘“JKok” mem skayam OepreH CTyICHTTEpAIH YJeci a3
(26.98%), Oy1 MEeHTaIBABI JIEHCAYJIBIKKA OKY JKYKTeMeCiHeH Oacka (pakTopiapIbIH aa acep
eTeTiHIH KepceTe i (quarpamMmma-b).

B U BMywein lXok

Huarpamma 5 — MeHTasbabl JeHCAYIBIKKA OKY KYKTEMECIHEeH Oacka (pakTopiapabiH
acepi

MeuuHanblK OKy OarmapiamMachlHbIH KapKbIHABUIBIFRI, CTYJIEHTTEP/AIH YHEMI >KaHa
aKmaparTbl Wrepyre THIPBICYBl, €MTHXaHAapFa JalbIHABIK MPOIECi, KIMHUKAIBIK
ToXipuOenepre KaTbiCy CUAKTHI (PakTopiap OKy >KYKTEMECIHIH JKOFaphl JEHIeHIH KOpCeTe/Il.
byn xarnait ctyneHTTepaiH (QU3UKAIBIK KOHE MCUXHUKAIBIK PEeCypCTapbIHBIH CapKbUTYbIHA,
COHBIH I1UIIHAE YHKBIHBIH OY3bUIybIHA, CTPECCTIH KOFapbUIayblHA, AMOLMOHAJABIK
Hapliiayfa, ypeuaiH naiaa 0oaybIiHa )KoHE JIETIPECCUsiFra 9KeIyl MyMKIH.

OKy *KYKTE€MECIHIH KOFapbl O0IybI CTYJJEHTTEP/IE CTPECC TOPMOHIAPBIHBIH (KOPTU30JI)
JICHTeMiH apTThIpabl, OYJI 63 Ke3eriHae (PU3NONOTHSIIBIK ©3TepiCTEePre MKoHE MCUXHKAIBIK
Oy3bubicTapra okeneni. CTpecCcTiH y3aKKa CO3bUTYbl UMMYHUTETTI TOMEHJIETE/l, YHKBIHBIH
OY3bUTYbIHA KOHE aCKa3aH-11IEeK >KOJIAPbIHBIH )KYMBICHIHBIH HaIlIapJIaybIHA OKEIEI].

Oky >KYKTeMeciMeH KaTap, MEIUIMHAIBIK OuliM OepyaiH epeKmenikTepl e
CTYJIEHTTEp/IH MEHTaJbJbl JCHCAYJBIFbIHA dCEp eTell. AJlaM ©eMipiHE >KayanKepuIuTiKTi
Ce3iHYy, KIMHUKAJIBIK JKaFdaiapAplH KYPACIUIIr ®KoHe OoJariaK Kocimke JereH Oenrici3mik
CTYICHTTEP/AIH TCHUXOJOTHSIIBIK KBICBIMBIH apTThipaabl. OcCbiFaH OailIaHBICTBI, OKY
KYKTEMECIH MEHTaJIbJIbl JEHCAYJIBIKTBIH MAaHBI3[Ibl KOPCETKILI PEeTIHAE KapacThIpy,
MEIWIIMHA CTYICHTTEPIHIH TCHUXOJOTUSUIBIK oN-ayKaThlH Oaranayda >KOHE OJap.IbIH
MEHTAJIB/Ibl JICHCAYJIBIFBIH JKaKCapTy YIIIH KaKETT1 IIapaiapibl KaObulayaa ©3eKTi OOJIbII
TaOBUIAIbI.

Cmyoenmmepoiy MeHmanbObl OEHCAYNbIZbIHA 2Cep ememin hakmopaap

MeHTanbapl EHCAYNBIK — XEKE aJaMHBIH SMOIIMOHAJBIK, MCHUXOJOTHSUIBIK >KOHE
OJICYMETTIK CayJIBIFBIH aWKBIHIAWTBIH MAaHBI3Ib KOMIOHEHT. On agaMHBIH KOpIaraH
opTaMeH OalaHbBIC OpHATY, WICMIIM KaObUIAAQy, KHBIHIBIKTAPIBI €HCEPY KOHE OMIpIIK
MakcaTTapra jKeTy KabineTiHe Tikenel ocep ereal. bipak Kasipri Kypaemi aJIeyMeTTIK JKoHe
HSKOHOMUKAJIBIK OpTa/ia KenTereH (akTopiap MEHTANb bl IEHCAYIIBIKKA TEPIC 9CEP eTy/Ie.
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Keneci cayamHama cyparblHIa, MEIWIIMHA CTYACHTTEPIHIH COMATHKAJIBIK >KOHE
TICUXUKAJIBIK JICHCAYJIBIFBIHBIH JKaJBl KYHiHE €H KO dcep eTeTiH (akTopiapra O6aca Hazap
aynapasik. Cypak «Kait kyHiHi3re oacep eryur cedentep TOOBIH KOPETiHI3» JAeN KOWBUIbII,
OFaH jkKayanTap pETiHJAE JKOHOMHUKAJBIK JKaFjaid, OKy JKYKTEMeCi, €MTHUXaHIbl COTCi3
TafcChlpy  MYMKIHJIT, OTOAChI-TYPMBICTBIK  KaFja, JKaJIFbI3IBIK  Ce31MI  CHSKTBI
KOPCETKIIITEp KapacThIPBUIIBI (Tuarpamma-6).

@ 3KOHOMUKANBIK Xarnan OKy KykTemec! @ EMTUXaHAbI CITCI3 TaNChIpy MyMKIHAIT @ OTHacbI-TYPMbICTLIK XKargan @ XKanrbiaabik cesiMmi

Ewrexe maszanamanaol @ backa

Huarpamma 6 — CTyieHTTep/IiH Kail KyHiHe acep €TYyIIl Heri3ri cebenrep

MenuuuHa cajmackl — TepeH TEOPHSIIBIK OUTIMII, KOIl CaFaTThIK TKIPUOEHI >KoHE
KOFapbl JKayalKEepIIUNKTI Tajlalm €TeTIH Kyphaeldl oKy canacel. CTyJaeHTTepre oKy
KYKTEMECIHIH >KOFapbl 0O0JIybl, Y3aK YakKbIT OKyFa OeiiMeny, akaaeMUsUIbIK 09CEKeIeCTiK
KOHE EMTHXaHJap MEHTAJbIbl JCHCAYyJbIKKA YJIKEH KBICBIM jkKacaiiipl. bynm skarmaibima
CTyJACHTTEP/C OKY Kyiizenici (academic stress) maiiga OOJBIM, OJ1 IMOIMOHAABIK KyHpeyre,
©31H-031 TOMEH Oarajayra >KOHE TINTI OKY YJrepiMiHIH HamapiayblHa okeneai. ActMY
CTYJIEHTTEPIHIH NICUXUKAJBIK JACHCAYJbIFbIHA OKYJIbIH 9CEepiH Oaranay HOTHXKECIHIE, €H Kol
tannay Oenrici « EMTUXaHABI COTCI3 TamnChlpy MYMKIHAITD 29.84% xoHe «OKy KyKTeMeci»
23.49% Oonael, SFHU, KaTBICYIIBLIAPABIH 94-b1 eMTHXaH aAbIHAAFbl KOPKBIHBIIITHI
Ce3lHeTIHIH Oenriiece, an 74-bl OKYy KXYKTEMECIHIH aybIPJBIFBIH HET13T1 (aKkTop peTiHe
TaHJaraH. EMTHXaH Ke3eHIHJe CTYACHTTEp KOFapbl HOTHMIKETe JKETY YIIIIH ©3/IepiHe KbICHIM
xacaiapl. OnapaplH KOMIIUITl COTCI3MIKKE VINbIpaydaH HeMece TeMeH Oara aiyJaaH
KOPKaJbl, OyJI MEHTAJIbJbl >KaFJailIblH HallapjayblHa >XOHE CO3bUIMAJIBI CTpecc Manja
OomybpiHa cebeni Oonaasl. MyHal karnainapa YUKBIHBIH OY3bLTYbl, KOHIIEHTPAIUSHBIH
TOMEH/ICY1 JKOHE IIeNIM KaObU1ay KaOUIeTIHIH Halllapiaybl K|l Ke3ece/Il.

«OT0AaChI-TYPMBICTBIK KaFJalIbl» MEHTAIIbI JCHCAyJbIKKa ocep erTymn (akTop
petinne 56 crynent (17,78) Tannmaasl. byn kepceTkiil OTOACHIHBIH SMOIMOHAIBIK JKOHE
DKOHOMUKAJIBIK KUBIHABIKTApbl CTYJCHTTEPAIH JEHCAyJIBIFBIHA VJIKEH ocep CTCTIHIH
ankpiHaiapl. JKaHysmarel JKaHKaiaap, SKOHOMHKAIBIK KUBIHJIBIKTAp HEMECE aTa-aHayiap
MEH Oanaiap apachlHIarbl KapbIM-KAaTBIHACTBIH HAIIAPJBIFRl JKacTapia CTpecc IIeH
Ma3ach3ABIKTHl apTThIpaabl. byn daktop, acipece oTOachiHAH aibIC Kepje OuTiM  albIn
KaTKaH JkacTap YIIiH ©3eKkTi O0onbim  TaOblmazel. (OTOACBHIHBIH — KApPXKBUIBIK —JKOHE
AMOITMOHAIIIBIK KOJIJAYBIHBIH JKETKUTIKCI3MITT OJapiblH KYW3edic ACHTeWiH KYIIEHTIH,
MOTHBAIUSICBIHBIH TOMEH/IEyiHE ceOen 00JIybl MyMKIH.
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KapKbUIbIK TYpaKChI3JbIK - MEHTAJIb/IbI ACHCAYJBIKTHIH HallapiayblHa BIKMAJ €TETIH
Herisri cebenrepain Oipi Oombim Tabbutagbl. Ochkl ceOernke OaIaHBICTBI CTYJICHTTEPIIH
10.48%, 33-b1 «DKOHOMMKAJBIK >KaFmauae» Oenrigen kepcerkeH. KyHkepic aeHreitine
KETIEUTIH TabbIC, KapbI3JapblH KeOerl cekulal (akTtopiap OKy KYKTEMeEcCi, pPEXUM
OyY3bUTYBIMEH OIpre aJlaMHBIH OMip CarmachblH TOMEHJICTIN, OHBIH Ma3achI3IbIFbIH KYIICHTE 1.
Crynmentrep yInH Oyl KaFgail OKY akbICBIH TeJiey, TYPMBICTBIK KaKETTUTIKTEpPIl
KaMTaMachl3 €Ty KoHE OoJlamaKTarbl Kap)KbUIBIK TYPAKTBUIBIK Typajibl aJaHIayIIbIIBIKICH
KYpecy apKpUIbl TepeHaei Tycemi. COHbIMEH KaTap, Kap>KbUIBIK KUBIHABIKTApP CTYACHTTEPIl
y3aK Mep3iMIi MakcaTTaphlH KaiiTa KapayFa HEMece KOCIOM JKOCIMapiiapblH ©3repTyre
uTepMmeneini. by e3 keseriHae, onapabiH ©31H-631 OarajayblH TOMEHJICTII, Ma3acChI3[IbIK
JIEHIeH1H apTThIpabl.

Ochl popexere xkakplH kepcetkimrte 11.11%, srHu, 35 cryneHT, «Kanrbl3AbIKTHIHY
oCepiHEH KUBIHABIKTAp TYBIHIAUTHIHBIH OenruiereH. Kaszipri yakpITTa KaJFbI3IBIK CE31Mi
’KacTap apachlHJa KMl OallKalaThIH OJCYMETTIK MpobiieMara alHaiabl. Ocipece, YJKEH
KaJlajap/ia OKUTBIH CTYyJCHTTEp YIIH TYbICTApblHAH, OTOACHIHAH YKOHE JKaKbIH JOCTapbIHAH
anbIc 00Ty — AMOIMOHAJABIK KOJIJIAyAbIH a3aroblHa oKesleTiH (akrtopnapabiH Oipi. JKorapsl
OKY OpBIHJIapbIHA TYCY KE€31HJE JKaHa opTara OeHiMeNy kKoHE QJIIEYMETTIK OailjlaHbICTap/ bl
KaiiTa OpHATy MpOIECl MCUXOJIOTHSUIBIK TYPFbIIAH KHUbIHFA COFajibl. OKBITYIBIH Kypemi
TaOUFaThl JKOHE YAKBITTBIH IIEKTEYJl OOJybl CTYJIEHTTEPHAIH >aKbIH JOCTAPMEH HeMece
0TOaChIMEH KapbIM-KaThIHACTBI YHEMI KOJIJIAIl OTBIPYbIHA KeAepri kenTtipeai. KaHa TaHbICTBIK
OpHATy KWBIHABIK TYIBIPATHIH CTYJICHTTEPAC JKAJFBI3NBIK Ce3IMI OCepiHEH  TEepeH
JETPECCHsIIap MEH CTPECCKE TYCY BIKTUMAIIBIFBI KOFAPHI.

Tek 1.27% crynentrep, «backa» OenriciH TaHIar, OHa 03 OUJIapbIH JKEKEJIEI Ka3FaH.
Hotmxenepin KOpBITBIHABUIAW Kelle, jKayanTapAa >KOrapblia KepceTUlreH ceOenTepaiq
OlpHelIeyiH KaTtap »*a3y apKbUIbl, KaTbICylIbLIap Oip FaHa (akTop eMec, Kol (akTop by Oip
yaKbITTa 9Cep €TETIHIH aHBIK KOPCETKEeH. MbIcalibl, Kap>KbUIBIK KUBIHIBIKTAP CTYACHTTEPIIH
KOCBIMIIIA JKYMBIC ICTeyiHE MoKOypieli, OWI oJlapAblH OKY IpOIIECIHE YaKbIT OeiryiHe
Kkenepri kentipeni. Hotmxkecinae, oKy yarepiMi TOMEHJEI, CTYyACHTTE aKaJeMUSUIIBIK CTPECcC
kymeiieni. CoHbIMEH KaTap, OKY aKbICBIH TeJjiey HeMece KYHACTIKTI KaXeTTUIIKTep.l
KaMTaMachl3 €Ty MOceNieCl eMTHXaH alJIbIHAAaFbl KOPKBIHBIII CE3IMIH TEPEHJIIETe TYCe/l.
Mpicaibl, KapKbUTBIK TYPAKTBUIBIK OOJIMaraH skKaraia CTyICHTTEP COTCI3IKKE YIIIbIpayJaH
HEMECE OKY aKbICBIH TOJIEyre IIaMachl JKETIEW KalyldaH KOpKaabl. MyHmaW KOPKBIHBILI
OJIapJIbIH ©31H-631 OarajaybiHa Kepl ocep eTiI, CTPece JeHIeHiH apTThIPaIbl.

“XKeke emipiHi3 OeH OKYy apacblHAarbl OalaHC cakTajFaH Aen oinaicei3 6a?” aereH
CYpakKa CTyJACHTTEp TOPT TypJli HYCKa OoibIHINIA skayan Oepmni: «Mo, OapiblFbiHa OHAM
yarepemin» (18.73%), «Mo, Oipak kublHIbIKTapMeH» (28.89%), «KaHaraTTaHapIIbIK)
(34.60%), « Kok, mymkin emec» (17.78%). (duarpamma-7)
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@ W, Gapnbirbing oHan yIrepemin Wa, 6ipak, KMbIHABIKTapMeH KaHaraTTaH4bipapnbiK, oK, MYMKIH emec
f lauy K ¥

Juarpamma 7 - CTyAeHTTEpAIH KEKe oMipl MEH OKYy apachIHJIaFbl OaJIaHCKa KO3Kapachl

by HoTmxenep keke eMip MEH OKY apachlHIarbl TEMe-TeHIIKTI caKTay MOCENeCiHIH
KAHIIAJBIKTBl ©3€KT1 e€KeHIH KepceTeai. OnmapaplH opKaWChIChl CTYJIEHTTEP/IIH MEHTAb/IbI
JICHCAYJIBIFBIH Oaranayna Oenrun Oip pen aTkapaabl koHe OutniM Oepy »KyHeciHferdi,
QJIEYMETTIK KOJIIAY MEH JKEeKE KayalKepIIUTIKTEr1 Maceenepal KopceTe .

Hotmxenepai KopeIThiHAbBUIANH Kene, “Mo, OapiblfblHa OHail yarepeMiH” >kayaOblH
TaHJaraH 59 CTYJIEHT KEKe OeMIp MEH OKY apachlHa TENe-TeHMIKTI CaKTayAa KUBIHJbIK
KOPMEHUTIHIH KepceTTl. bysl TonTarbl CTyJIeHTTEp KeOlHece YaKbITThl THUIMIL Oackapy
KaOUIeTl, CTpEecCKe TO3IMIUIIK JKOHE OJICYMETTIK KOJJAYJbIH KETKUIKTI JEeHrehiMeH
epeKileNieHyl MYMKiH. Aunaiiia Oy kepceTkim Tek 18.73%-nmbl  Kypailabl, SFHU
CTYJIEHTTEpAIH a3 0eJiri faHa eMIpiHIH 0apJIbIK acleKTUIepIHAE TYPAKThUIBIK ce3iHel. by
KOPCETKIIITIH TOMEH OO0JIybl MEAMIIMHA YHUBEPCHUTETIHIETI OKY XYKTEMECIHIH aybIPJIbIFbI
KOHE CTPECCTIH JKOFaphI ICHIeHIMEH TiKellel 0ailaHbICThI O0JTYbI BIKTUMAJ.

“Uo, 6ipaK KUBIHABIKTAPMEH  >Kayall HYCKAChIH TaHAaFaHIap.IbIH CaHbl €dyip Kom —
91 crynment, OyJI CTyACHTTEpIiH IIaMaMeH YIITEH OipiHIH KEeKe eMip MEH OKy apachIHia
OajlaHCc cakTayFa YMTBUIATBIHBIH, Oipak OyJ mpoliecc >KeHUT eMecTiriH kepcetemi. by
CTYIIGHTTEp OKY J>KYKTEMECIH KOTepy VIIIH YVJIKEeH KYyII >KYMCaiJbl, OipaK oiapbiH
TICUXOJIOTUSIIBIK, pPecypcTapbl YHEMI KETKUTIKTI 0osia Oepmeiini. bys TonTarsl cTyAeHTTEpAE
OMOIMOHAJIBIK KaxXy, CTpEcCKe OEHIMIUIIK HEMeCe YaKbIT TalllbUIbIFBl KUl Ke3/ecyl
MYMKIH.

Kayanrapnbiy eH yiakeH Oemiri «Kanararranapisiky» (109 crynent) nen OaranaHraH.
Bbyn ctyneHTTep Keke eMip MEH OKY apachiHaa Oenriii Oip AeHreiae Teme-TEeHIIK cakTan
aNaTblHbIH, O1paK OJI TOJIBIK >KETUIAIPUIMEreHIH KepceTell. by TonTarbl CTyieHTTEp Temne-
TEHJIKTI CaKTay YIIIH YHEMI OeHiMIeny KoHe KYpec KYprizy KaXeTTUIITH ce31Hyl MYMKIH.
byn xepcerkimm OJIapBIH TICUXOJIOTHUSUIBIK JKaFIalbIHBIH TYPAKTBUIBIFBIH CaKTay YIIiH
KOCBIMIIIA KOJIJAY bl KQXKET €TETIHIH OUIIIpei.

“XKoxk, MyMKiH eMec” >kayanl HYCKAChIH TaHJaraH 50 CTYACHT XEKe OMip MEH OKY
apacpblHa OajaHC CaKTayIblH MYJJIEM MYMKIH €MECTIriH artanm eTTi. MyHmaill ke3kapac
MEHTaJbJbl  JEHCAYJBIKTHIH aWTapibIKTail OY3bLIYBIMEH, CTPECCTIK >Kall-KyHMEH >KoHE
OKyFa HEMeCe KEKe oMIpre KoH1UI 00Ty TiH KUBIHIBIKTapbIMEH 0alIaHbICTh OOTYBl MYMKIH.

CayanHamaHbIH OChl CYpaK HOTIDKENepl CTYAEHTTEPAIH KEeKe 6OMIpi MEH OKYy
apacblHJaFrbl TeNe-TeHIKTI CaKTay JIEHIeHIHIH opTYpJil €eKeHIH KepceTTl. bys KepceTkimTep
CTYJIEHTTEp apachlHJla SMOLMOHANBIK Kaxy, JAEMpPeccus, Ma3achI3[bIK JEHIeiliH Oaraiayra

28



«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

Central Asian
Scientific
Journal

’KOHE YaKBbITThI THIMJ1 Oackapy >KoJapbl MEH CTPECCKE TO3IMAUIIKTI apTThIPY MEHTAJIbIbI
JCHCAYJBIKTHI CaKTay YIIIiH MaHBI3IIbI POJI €KEHIH KOPCeTe .

CryaentrepaeH “MeHTanbAbl TYpPFbIa €H KWBIH KE3€HIHI3 Kal yaKbITKAa Coiikec
KeJemi?”’ MereH Keyeci Cypakka jkayall alblHABl KOHE 63 JKayamnTapbhlH HETI3Jeyre jKayar
KoJaapel Oepinai. byt cypak omapaplH OKy MPOILECIHIETI MCUXOJOTHSUTBIK KUBIHIABIKTAPIbI
Kall KypcTap/a eH Koll Ce3iHTeHiH aHbIKTayFa OarbITTaliFal (auarpamma-8).

S

@® 1 xypc 2kypc @3 kypc @4 Kypc 5 Kypc

Huarpamma 8 - CTyieHTTepAiH MEHTAJIb/IbI TYPFbIJa €H KUbIH KE3€H]

Cayannama HoTIKeNepl OOMBIHINA, €H YIKEH KUBIHIBIKTAP CTYACHTTEpPIiH |-Kypcrta
OacTaH OTKEpeTiHIH Kepyre Ooiyajnsl, Oyi skayan Oepyuinepiain 27.94%-bin Kypaasl. by
KOPCETKIII CTYJIEHTTEpAiH J>KaHa opTara OeiiMzaely NpOUECIHIH KYPAEIUIriH alKbIH
kepcereni. Mekrenreri OutiM Oepy XyHeciHEH YHUBEPCUTETTIK OKy (GopMmaTblHA Kellly,
aKaJeMUSIJIBIK TaJlallTapAblH apTybl, YHAEH alIIAKTBIK OHE QJIEYMETTIK opTara Oeiimaeny
KOKETTUIr OIpIHIIT KypC CTYJIEHTTEpl YIIIH MEHTAJIbIbl aybIPTHANBIKTAPJbl apTThIPAIb.
MyHnaii ke3eHJe YaKbITThl O0ackapy KaOuUIeTI MEH oJIEYMETTIK KOJAAYJbIH >KeTKUTIKTLIIT
0acTbl pes aTKapaibl.

2 KypcTa CTYIEHTTep apachlHIa MEHTAIbIbl KUBIHIBIKTAPABl CE3IHETIHIEP CaHBI
19.05%-np1 kypaiimpl. byn OipiHmn Kypcka Kaparadga OipiiamMa TOMEH KepCEeTKilll
CTYIIEHTTEp/AIH OKYy oOpJachiHa OeliMaenreHiH kepceredi. EKiHII Kypc Ke3eHIHAE
CTYIIEHTTEp aJJbIHFbl TOXKIpHOECIHE  CYHEHIN, OKy KYKTEeMEeCIH THIMIl OacKapyra
oeitimaeneni. JlerenMmen, oKy OarmapiaamMachIHBIH KYPACJICHE TYCYl, jKaHa >Kyihe OOWBIHIIA
OKY OHE KJIIMHHUKAJBIK Ca0aKTapAbIH CHI131Tyl OJIapbIH CTPECCTIK KaFIaiap bl TOJIBIKTaN
’KEHe ajMaybIHa BIKIAJT €Tyl MYMKIH.

3 Kypc Ke3iH/e CTYyACHTTEP/A1H apachlH/1a MEHTaIbbl KUBIHABIKTAPAbI CE31HETIHACP I1H
caHbl Kaita aptein, 23.81%-1b1 Kypaiiabl. by keseHjae oKy OargapiiaMachbIHBIH KUBIHIAYBI
KOHE TIAaTOJOTUSUIBIK cabakTapiaH JkaHa OUlM — aly CTYACHTTEPAIH  MEHTaJIbIbI
JieHcayJIbIFbIHA ©3 ocepiH Turizeai. CoHbIMEH KaTap, OoJialllak MaMaHJbIKKA KaThICTHI
CEHIMCI3JIIK XKoHE KociOM KaOUIeTTUIIKKE KYMOHJAHY CEKUIAl MCUXOJOTHSIIBIK Mocesesep
CTYJIGHTTEp YIIIH KOCBIMILA CTPECCTIK (akTopra ailHamaabl. YIIHIII Kypc CTYIEHTTEpi
KOFapbl aKaJIeMMSUIBIK TajanTap MEH jKeKe eMIpJIeri MocenesepAiH YHUIIECIMCI3AINH Kul
ce3iHei, OV oJIapAbIH AYMOIMOHAIBIK TYPAKTBUIBIFBIH QJICIPETE/I.

Crynentrepain  19.68%-b1 4 KypcTa MEHTaIbJbl KUBIHIBIKTApAbl CE31HETIHIH
KOPCETKeH. byJl KepceTKilll ajAbIHFBl KypCTapMEH CajbICThIpFaH/a a3aifFaHbIMEH,
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CTYJIEHTTEp/IH OKYy OarjapiaMachlHAaFrbl KYypJAell MoHAEp MEH KIMHHUKAJIBIK TXKIpUOe
TajanTapblH eHcepyre MaKOyp OosatbiHbIH Ouipeni. Ocbl Ke3eHe CTYACHTTEp O3JepiHIH
Oosaimak KociOiHE >KaKblH KaJFaHBIH CE31HIN, MOTHUBAIIMSHBIH KOFApbLIaybl HOTHIKECIHJC
NICUXOJIOTUSIIBIK TYPAKTBUIBIKTBI CaKTailibl. JlereHMeH, eMTuxaHiap MEH MPaKTUKAIBIK
TarchbIpMaliap i Jie CTyJICHTTEepre auTapiblKTail KbIChIM KOPCETY1 MYMKIH.

9.52% ctyaeHT 5 KypcTa MEHTalbJbl TYPFbIIAaH €H KHUBIH KE3€HJAl OChl KypcTa
OTKEPreHIH aTalm OTKeH. byl KepceTKim TeMeH OOJFaHBIMEH, KOCIOM JailbIHIBIKTHIH
asKTaTybl, EMTUXaHJAp XoHE OojalraKk MaMaHIBIKKA KaTBICTBI OEMNTICI3MIK  OJapIbIH
MICUXOJIOTHSUIBIK JKYKTEMECIH apTThIpajbl. S-KypC CTYACHTTEPl alAbIHFBI TOKIpHOeNnepiHe
CYMEHIII, CTpecCTl OacKapy *oHe YaKbITThl TUIMII YHBIMAACTHIPY KaOUIeTTEepiH alTapibIKTai
KETUINIPreHIMEH, KoCciOM TaslanTapAblH JKOFapbulaybl MEH O9CEKENIECTIK KbICHIMBI OJIapIbIH
MEHTaJIbbl JEHCAYJIBIFbIHA 9CEP €Tyl MYMKIH.

Kannel anranga, cayaiHama HOTHKENEpl CTYJIECHTTEPAIH MEHTAIbIbl KUBIHIBIKTAPIbI
OPTYPJl KypcTapia opTYpJil JCHIeWae Ce3iHEeTIHIH KepceTTi. 1 jkoHe 3 Kypce Ke3eHJepi €H
KHUBIH YaKbIT PETIHJIE aHBIKTaIbI, OYJI J)KaHa opTara OeimMely >KOHE KYpJeNl KIMHUKAJIBIK
cabakrapra >xayan Oepy KaXeTTUNINMEH TyciHmipiieni. An 2 xoHe 4, 5 Kypcrapaa
CTYJIEHTTepAiH Oeilimaeny ToxipruOeci oJlapAblH MCUXOJIOTHSUIBIK KUBIHIBIKTApbIH Olpirama
xeHuaerenl. bipak, MeauiHa canacbiHaa OUTIM ally YHEMI YJIKEH KeJeMJEri akmaparThbl
Urepyzl, >KOFapbl JEHTeWJerl >KayalnKepIIUTIKTI J>KOHE KYHIENIKTI OKY MIHJIETTEpIH
opbiHAayapl Tanan erefl. CTyIeHTTep OKY >KOCHApbIHbIH KYPACIUIITIMEH OHE YaKbIT
TaNIILUIBIFEIMEH KU1 OeTIie-0eT Keeal.

3eprrey OapbIChIHIA MEAUIMHAIBIK CTYIEHTTEP apachlHAa CTPECCTI KEHUIAETY YILUIH
€H THIMJ1 9MICTEep]ll aHBIKTay MaKcaThlHJa cayaiHama Xypri3uial. CayanHama HOTHXKeEIepi
HETI31HJE CTYJASHTTEpAIH CTpecCc JCHIeMiH TOMEHJETY VIIIH KOJJaHAThIH Heri3ri
CTpaTerusuIapbl MCH OJIap/IbIH apachlHAa €H TaHbIMAJ JJICTEP aHBIKTAIABI (quarpamMma-9).

G0 a0 120 150
@ Pusvransik 6encenainik @ Xo651 MeH Kal3bIFYWbINbIKTapMeH anHanmicy [ 2neymeTTik Kongay (LocTapMeH, oTSackiMe axriMenscy)
B Kaciom kemer (nouxonor, Hedeciui) Backa

Juarpamma 9 - CTyieHTTepAiH CTpecc ACHIeiH TOMEHIETY CTPaTErHsIIaphl

Hormxenepre coiikec, crynentrepain 43,17%-v1 (136 amam) cTpeccTi KEHUIAETY/IH
€H THUIMJI 9MiCl PETIHAE JJIEYMETTIK KOJAayAbl, SFHU JIOCTapMEH HeMece OTOAChIMEH
OHTiMeNecyl TaHAaraH. byJg KepceTKil CTYIASHTTEPIIH oSJCYMETTIK OaillaHbICTapBhIHBIH
MaHBI3[IBUIBIFBIH  KOpCeTeal. AnamMaap KWBIH JKaFaaijila SMOIMOHANIBI KOJJAAYJbl OKHI
©3/IepiHIH KaKbIH OpTAaChIHAH 13/1€i/11, ce0e01 OyJ1 9/1iC CeHIM MEH TYCIHICTIKKE HET13/1e/ITeH.
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OJICYMETTIK KOJIJAyJIbIH TaHbIMas OOybl CTYIEHTTEPAIH NCUXOJOTUSIIBIK TYPAKTHUIBIFBIH
cakTayjia MaHbI3/Ibl POJI aTKapabl.

Exinmm opeiaga 22,22%-au1 (70 amam) KyparaH Xo00W oHE KbI3BIFYIIBUIBIKTAPMEH
alHaJbICy oficl opHaiackaH. by oic cTyneHTTep/iiH 60C YaKbIThIH THIMII OTKI3yTe KOHE
©3/IcpiHE YHAUTBIH ICTEPMEH IIYFbUIAAHYyFa JEreH YMTBUIBICHIH KoepceTeai. X000u apKbUIbI
azaM e31HIH KYHJAENIKTI CTPECIHeH aIiakTamn, SMOITMOHAIILI JKaFJdalblH JKaKCapTabl.
gcipece, ©HEp, My3blKa, CYpeT caly HEMece CIOPT CHAKTHI OCICEHIUTIKTEp apKbLIbI
CTYIICHTTEp ©3JCpiH EepKiH CE3iHill, MEHTAJIbIbl JICHCAYJBIFBIH KaIMbIHA KEITIpeIi.
MenuiuHa CTYIAEHTTEPIHIH OKY JKYKTeMeci KOFaphl OOJFaHIBIKTaH, X000W CHSKTHI
IIBIFAPMAIIBUIBIK ~ OCJICEHIUTIKTEP  OJIAapABIH  TICHUXOJOTHSUIBIK — CayJBbIFBIH — CaKTayFa
KOMEKTECE/II.

OusuKanelK OenceHaAlTiKKe OachIMIbIK Oeprenaep canbl 14,92%-ap1 (47 amam)
Kypaabl. OU3MKANBIK JKATTHIFYJIapIbIH CTPECCTI TOMEHJETYeT1 THUIMJLIIT KOFapbl, ce0eoil
oJ1 ’HAaopduHASpAIH O6JliHylHe BIKHAlI eTedi, Oyl ©3 Ke3eriHAe aJaMHBIH KOHLI-KYHIH
xakcaptazasl. JKyripy, ora, GuTHEC HEMece CepYEHJIEy CUSIKThI OpPEKETTEp JIEHEHI CEepriTim
KaHa KoiMal, TNCUXOJOTHSIJIBIK TYPFbIIA JAeMalyFa MYMKIHIIK Oepemi. byn omic ocipece
KYHJIETIKTI Y3aK YaKbIT OOMbI OKy HEMece KIIMHUKAJIBIK TOKIpUOEIeH mapiiiaraH CTyACHTTEp
YIIIH ©Te maiaibl.

Kocibn keMekke, SIFHM TICMXOJIOTTIEH HEMECe KEHECHIUIEPMEH JKYMBIC JKacayFra
OaceIMIIBIK OepreH cryaeHTTep canbl 14,6%-1b1 (46 agam) Kypaabl. bys kepceTkimn Kazipri
YaKbITTa KOCIOM TICUXOJIOTHSJIBIK KOMEKKE JIETeH KO3KapacThIH OHTAWMIbI ©3repil Keje
KaTKaHbIH Kepcerenl. KenTereH cTyAeHTTEp ©3 MocelesepiMEH JKalfbl3 KaJMai, apHalbl
MaMaHJapAaH KeMeK anylabl aypbic caHaiael. KociOum mncuxonorrapiblH —Hemece
KEHECHIJIEPIiH KOMETr1 apKbUIbl CTYJCHTTEpP CTpecC ACHICHiH a3alThIN, ©3/IepIHE KaKeTTi
TICUXOJIOTHSIIBIK KOJIJIay ajajbl. AJaiia OyJ1 KOpCETKIII CaabICThIPMAIIbI TYP/I€ TOMEH.

Cayannama wnHotmwxkecinae 5,08%-ap1 (16 amam) KypallThiH —«0Oacka» omictep
KepceTuireH. by canaTka cTyJeHTTep ©3[epiHiH KEKe TICUIAEPiH, SIFHU MEIUTAalus, KiTamn
OKy, My3bIKa TBIHJAy, TaOMFaTKa IIbIFy, YWBIKTAy CHUSKTBl OpPEKETTep eHri3uireH. by
OMICTEPJIIH EpeKIIeNiri — op aJaMHBIH ©31HAIK TICUXOJOTHUSIIBIK EpeKIIeTIKTepiHe
Oeitimaenren TocUIEpAl KOJAaHYbIHAA. OpOip CTYIEHT ©3iHe THIMAI TOCUIAl TaHaayaa
EpKIHIIKKE ue, OYJI oJlap/blH CTPecC JCHreHlH TOMEHACTY YIIIH KOJIJIaHAThIH OIICTepPiHIH
OPTYPJILIITIH KOPCETEI.

Kanmer anranma, cayalHaMa HOTHIKENIEpPI MEIUITMHANBIK CTYACHTTEPIIH CTpecc
JIEHIel1H TOMEHCTY YILIH TYPJ 9JIICTePp/Il KOJIIAaHATBIHBIH KOpCceTTl. CTyIeHTTEep/I1H 0achiM
0eJIirl SMOLMOHANIBI KOJIJay MEH QJI€yMETTIK OailjlaHbIcTapFa CeHiM apTajsl. by onapabig
’KaKbIH OPTACBIHBIH MaHBI3IBUIBIFBIH JKOHE ajamaap apachiHAaFrbl KapbIM-KaThIHACTHIH POJIiH
kepcereni. CoHbIMEH Karap, X000M MeH (U3MKaNBIK OEJICEHIITIK CHUSKTHI JICTEp JIe
CTYACHTTEP/AIH CTPECCIH a3aiTy1a alTapIbIKTall MaHbI3Ibl OOJIBIN TAOBLIAIbI.

Kacibu ncuxonorusiyiblk KOMEK — MEHTANb/Ibl IEHCAYJIBIKTHI dKAKCAPTY HKOHE CTPECCTIK
KaraalmapMeH THIMII Kypecy VIIH KOJDKETIMII JKOHe ceHimal Kypan. [lcuxomortap men
MICUXOTEPAIEeBTTEP aJaMHBIH YMOIMOHAIIBIK JKaFdaiibIH, OHBIH CEOCTITepiH aHbIKTAIl, OJIapFa
menriM Tabyra kemekTtecedl. byi cTymeHTTrepre o3iH-631 TaHyFa, IMIKI KYII-KyaTTapblH
IYpBIC TalJallaHyFa JKOHE OMIPJIIK KUBIHABIKTApABl JKEHYre MYMKIHIIK Oepei.
CryneHTTepliH KociOM KOMEKKe KYTIHYIH 3epTTey MEHTAJIbJbl JEHCAYJBIKTBIH JKaFdaibiH
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TEPEH TYCIHYT€ YKOHE OHBIH HETI3T'1 acleKTUIepPIH aHbIKTayFa MYMKIHIIK Oepeni. by tanmay
MEHTAIIBJIBI JICHCAYJBIK MOCEJCNEPiHiH KEH Tapalybl, OJAapAbIH aybIPJBIFBI, COHJAM-aK
CTYIACHTTEPAIH AMOIMOHANIBIK JKOHE TIICUXOJOTHSIIBIK KAXKETTUIIKTEpl Typasbl KYHIBI
MOJIIMET Oepel.

Cayannamazia oCbl KOpCETKIIIKe OailmanbICThl cTyaeHTTepre «Crpeccti 0ackapy yiIiH
KOciOM KOMEKKe KYTiHTeHCI3 0e?» cyparbl KoWbuabl. OHBIH imiHge 92 cryaeHt (29,21%)
KociOm keMekke >KyrinreHiH, an 223 crtymeHT (70,79%) kociOM KeMEKKe KYriHOereHiH
KepceTkeH (quarpamma-10).

Huarpamma 10 - CtyneHTTep/iH cTpeccTi 0acKapy YIIH KociOn KOMEKKe KYTiHY1

byn HoTHXKenep MeIUIMHANBIK CTYJIECHTTEP/IH OackiM OOIriHIH CTpeccTi Oackapyaa
KociOM KOMEKKE >KYTIHYJIeH 0ac TapTaTblHbIH KepceTell. MyHbIH OlpHelie bIKTUMal ce0edl
Oap. bBipiHIIiIeH, TICUXOJIOTHSIIBIK KOMEKKE JIeTeH KOFaMJarbl CTUIMaTH3allUsSHBIH ocepi
0onybl MyMKiH. KemnrTereH cTyaeHTTEp KoCiOM KOMEKKE JKYTIHYJI QJCI3[IIK HEMece >KEKe
Macelenepal 63 OETIMEH IIemie aiMay peTiHae KaObuiaaiiabl. EKiHINIEH, CTyACHTTEP
apachblHJa KOCIOM KOMEKKE KOJDKETIMIUIIK Maceseci TyblHaaybl MyMKiH. [lcuxonorrapasig
HEMece KEeHECHIUIepAIH KbI3METI Kell jkarjaiiapja KapKbUIBIK TYPFBIIAH HEMECe YaKbIT
»KarblHaH KOJDKETIMC13 00ybl biIKTuMan. COHbIMEH KaTap, CTYICHTTEPIIH XKeKe cebenTepi e
ocep €Tyl MYMKiH. Mpbicanbl, KeHOIp CTYJEHTTEp 6©31epiH CeHIMJI ce31HOeH, Keke
MaocenenepiH Oacka amaMMeH Oeficyre daibiH  emec Oosybl MyMKiH. CoHpjaii-ak,
MEUITMHAJIBIK CTYJIEHTTEp CTpeccTi Oackapy YIIIH QJIEYMETTIK KOJIJayFa HeMece ©31H-031
peTrTey omicTepine (MbIicalibl, (U3UKAIBIK OEICEHAUTIK, X000M) 0achIMABIK Oepyl BIKTHUMAI,
OWI1 oJapAblH KOoCciOM KeMeKKe JXYTiHylH TemeHnjaeTeni. KociOu KeMekke KyriHOereH
CTYJCHTTEP ©O3/IepiHIH MEHTAJIbJIbl JICHCAYJBIFBIH HEMECE OKYy >KaFqaiblH Oackapy YIiH
KeOlHece JKeKe KayankepliuliK anaabl. bya onapablH YHUBEPCUTET KardailblH Oaranayra
KATBICThI O€JICEH/Il KO3KAapacChlH KaJbINTACTHIPA/bI, OJIap ©3CPiH HEFYpPJIbIM XKayanTbl api
Toyenciz cesidenl. Onap €3 KYIITEpIMEH OKY JKYKTEMECIH peTTeyre, oJeyMETTIK >KOHE
aKaJIEMUSITBIK KMBIHIBIKTAP IBI IICTTYTE ThIPBICAIbI, OVJI OJIAapIbIH KEKEe JaMybIHA oCep €TE/Il.

Kocibu kemekke sxyrinreH 29,2 1%-1pIK KOpCETKII OVIT TOCUIIIH 9J1i /Ie TaHbIMaJT 0o0Jia
OactaranbiH kepcereni. byn crynmentrepmid Oenrum Oip Oemiri cTpeccti Oackapyaa
IICUXOJIOTTap MEH KEHECHIICPAiH KOMETIHIH THIMILUIIIH MOWBIHAAUTBIHBIH OUIIipei.
[TcuxoMmOTHsUTBIK KOMEK MaMaHJapbl CTYACHTTEPre SMOIMOHANIBIK KOJJay KOpCETI,
OJIapJbIH MOceJeJIepiH FhUIBIMU HETI3/I€ ImIenryre bikman ereni. Kepcerkimrepai 6akpuiay
MEHTAJIbJbl JIEHCAYJBIKTBHIH KAl JWHAMUKACHIH TYCIHYyre MYMKIHAIK Oepeni. byn
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YHUBEPCUTETTIH OKY OJ>KYKTeMECl, MNaHAEMHS, AKOHOMHUKAJIBIK aFlail CHUSKThl CBHIPTKbI
(haxTopyapAbIH CTYJICHTTEpre Kajail ocep eTeTiHIH OaranayFra KOMEKTECEIl.

KopbIThIH b1

MenuiuHa yHUBEPCUTETIHIH CTYACHTTEpPl JKOFapbl TCHUXOJOTUSIIBIK JKYKTEME,
aKaJIEeMUSJIBIK TajanTap MEH OoJiallak KociOM MiHJeTTepre OalJIaHBICTHI €peKIle Hazap
ayapyabl KKET €TEeTiH TONTHI Kypaabl. ACTMY CTyneHTTepiHIH MEHTAJIbIbl ICHCAYIIBIFbI
KAIIMIBI allFaH]la KaHaraTTaHApJbIK ACHreiae nen OaralaHfaHbIMEH, 3epTTey OapbIChIHAA
Kebip Mocemnesnep/IiH 0ap eKeHl aHBIKTAIBI. 3ePTTEY HOTIKENIEPl KOPCETKEHIEH, MEIUITNHA
YHUBEPCUTETIHIH  CTYACHTTEpl O3[CpiHIH TCHUXOJOTHSUIBIK >KaFJaiblHIa YyaKbITIIA
KUBIH/IBIKTAp MEH KBICHIM CE31HT'€HIMEH, OJIap 9/IETTE OCHIH/Aal KUBIHABIKTApFa Kapchl Typa
anapl.

CryneHTTep/I1H KOMIIUIIT eMTUXaH Ke3€HIePIH 1€ TICUXOJOTUSIIBIK CTPECCTI Ce31HETIHI
oenrii. byn crpecc kebiHece akaJIeMUSUIIBIK )KYKTEMEMEH, YaKbIT TAIIIBUIBIFBIMEH KOHE OKY
OapbICBIHJIaFBl  KAYaNKEPIIUTIKTIH  apTybIMeH OainaHbicThl. EMTHXaH  allIbIHAAFBI
KOPKBIHBIII TEeH KOOAKY CHUSKTHI CUMIITOMJIAp CTYACHTTEp apachblHIa KEH TapayFaH, Oy
OJIap/IbIH TICUXUKAIIBIK JKal-KyWiHE yakKbITIa ocep erenmi. JlereHmeH, Oy ocepiiep oieTTe
OTIIEIIl KOHE OKY >KbUIJIaphl OOMBI CTyICHTTEp OYJI sKaFraaiiMeH OipTiHaen OeriMaeneni.

CoHbIMEH KaTap, Kap»KbUIbIK KaFJail MEH OTOAChUIBIK MOceseliep /1€ CTyACHTTEePAIH
MICUXOJIOTUSIIBIK JE€HCAYJIbIFbIHA 9cep €TeTIH (akropyap Oonbin TaObLIaAbl. KapiKbUIbIK
KHUBIHJBIKTAp MEH OTOACBUIBIK KbICBIMJIAp KEWOIp CTYyIEHTTEPAIH ©MipiHe TepiC bIKNAI €Tyl
MYMKiH, OlpaKk oJIapAblH KOIIIUII OChl MACENEIEPMEH KYPECII, MCUXOJOTHUSIIBIK
TYPAKTBUIBIKTHI CAKTaIl KaJTyFa ThIPBICAIBI.

CTyneHTTepZlH KaIFbI3ABIK Ce31Mi JIe MaHbI3Abl  (akTop OOJBIN  TaOBLIAIbI.
VYHuBepcuTeTTEPIE OKUTHIH CTYIEHTTEPAIH K60icl 0TOAChIHAH albICTa TYpaabl, Oy ojapibIH
QJIEYMETTIK KapbIM-KaTblHAC ACHIEWIHE acep €Tyl MYMKIH. Anaiiga, Oyl ce3iM KemnTereH
CTYJIEHTTEp YIIIH YyaKbITIIIa CHMaTTa 0O0JIaJbl, OUTKEHI OJlap YHHUBEPCUTETTIK OpTaja KaHa
J0CTap MEH KapbIM-KaThIHACTAP KAJIBINTACTBIPY MYMKIHIITTH Ta0a IbI.

JKanmel anraHma, CTYJIEHTTEPJIH MEHTAJbJbl JICHCAYJBIK JKaFIaibl opTaiia, Oipak
OJIap/bIH TICUXOJIOTHUSIIBIK dJI-ayKaThIHA acep eTeTiH (akropnap 6ap. Onap HEri3iHEH KbICKa
MEp3iMJIi CTpecCTep MEH KUBIHABIKTapMeH mmiekteneai. CTyneHTTepAlH KOMIIUIri OChI
KUBIHIBIKTAPMEH 63 OCTIHIIE Kypecyre KaOlIeTTi )KoHe YaKbIT 6Te KeJI€ OChI KUBIHIBIKTAPIbI
KEHIM, TICUXOJIOTUSIIBIK TYPFBIIaH HBIFas Tycedi. Anala, MEHTAIbIbI IEHCAYIIBIKTHI CaKTay
YUIIH YHHMBEPCUTETTEp MEH OuliM Oepy MeKemelepl CTyACHTTepre KoJyjay KepceTy
mrapajapelH KYHICHTYi, TICHXOJIOTHUSIBIK KEHEC Oepy KbI3METTepiH YCBIHYBI JKOHE CTpecc
Oackapy JarablIapblH JaMBITYFa BIKMAJI €Tyl MaHbI3[bl. 3epTTEy HOTIKeNepl OoibIHIIA,
CTYJIEHTTEP/AIH MEHTAJIb/IbI ICHCAYJIBIFBIH KaKCApPTy YIIiH OlpHEIIe YChIHBICTAp >KaCabl:

YHuBepcuterTep akaAeMUSIIbIK JKYKTEMEH1 peTTel, CTYIEHTTEPIH YaKbIThIH THIM/II
naiananyra MyMKIHIIK Oepyi KaxkeT. OKy OarnapiamaliapblH KailTa Kapar, CTyAeHTTEepIiH
OKy JKYKTeMeCiH TeHecTipy MaHbI3bl. COHBIMEH KaTap, YakbITThI OacKapy JaFbUIapbiH
JAMBITY OOWBIHIIIA TPEHUHITEP VUBIMAACTBIPY CTYACHTTEPIIH CTpeccTi OackapybiHa
KOMEKTECE/1.

[lcuxomorusyibIK ~ KeHeC  Oepy  KbIBMETTEpIH YCBIHY JKOHE  CTYICHTTEPIIIH
MICUXOJIOTUSUTBIK ~ CAyaTTBhUIBIFBIH ~ apTThIpy  MaHb3Abl. CoOHmai-aK  TICUXOJOTHSIIBIK
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TPEHUHITEp MEH CEMHHapjap OTKi3y CTYACHTTEPAiH AOMOIIMOHAIIBIK ol-ayKaThIH
KakcapTapl.

Kaszipri yakpiTra ACTMY CTYyZAEHTTEpIHIH MEHTAJB/bI KoHEe (DU3UKAIBIK OCICeHIIIIT
MEH JICHCAYJIBIFbIH HBIFAWTyFa apHaJIFaH KeIl JKYMBICTap JKacaJbIHABL. MeaumnuHa
CTYJICHTTEp1 YIIiH CIIOPTTHIK CEKIUsIAp JKOHE (PUTHEC OPTANBIKTAphl KYPBULIBI, KapP)KBLIBIK
KOJIJIay MaKCaThIH/Ia, CTUIICHAMSIIAP TypJiepl MeH caHbl apTThl. CTyIeHTTEPIiH 00C YaKbITHIH
THIMII VHABIMAACTBIPY HETI3IHAC MOACHU JKOHE CHOPTTHIK IC-TIapanap OTKi3iien,
CTYICHTTEPAIH KbI3BIFYIIBUIBIKTAPbIHA COMKEC YHipMenep Kypbulnbl. EH MaHBI3ABICHI,
CTYIACHTTEPAIH MIKIpIH €CKepy MakKcaThIHIA, dPTYPJl KEIIeH Il TICUIAep KacalblHAbl. by
VUBIMIACTHIPBIIFAH  IIapaiapAblH  OapJBbIFel  CTYJACHTTEPAIH MEHTAIbIbI JIEHCAYJIBIFBIH
’KAKCAPTHIT, TICUXOJOTHSIIBIK JKaFalbIH apTTHIPHIT, OJApbIH OKY YJITEPiMiH JKOHE >KaJIITbI
eMIp CaIachlH )KaKcapTyFa MYMKIHJIIK Oepel.
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Kouikaiinapos Hypoexk KanaroBuu

Maructpanr 2 kypca

KazHITY um. AGas

(r. Anmmarsl, KazaxcraH)

Hay4nblii pykoBoauTeab: JKagpaesa Jlapuca YmraHoBHa

MEKITPEJIMETHASA CBA3b 'TEOMETPUU U 'EOI'PA®UN

AHHoTamusi: B 1gaHHOW cTatbe paccMaTpUBAaeTCS METOAMKA  pead3aliu
MEXIPEIMETHBIX CBSI3el MEXKIy reoMeTpuei u reorpadueit B npouecce odyuenus. Ocoboe
BHUMaHHUE YCNSACTCS HCIOJIh30BAHUIO TEOMETPUUICCKUX MOHITHA W METOJOB JUIsl aHaIn3a
KapTorpaduuecknx oOBEKTOB, TeorpapuiyecKux KOOpAUHAT, MacmTaboB u Ghopm penbeda.
Onucanpl TpUMEpPH MPUMEHEHHS TEOMETPUH B Teorpaduu, MO3BOJSIONIUME Pa3BUBATh
MPOCTPAHCTBEHHOE MBIIUICHUE YYaIIUXCsl W TOBBIIIATh MX HHTEPEC K H3YYCHHIO 00eHmx
TUCIUILINH.

KuroueBble cjioBa: reoMmerpusi, reorpadus, MeXIpeAMETHbIE CBSA3HM, KapTorpadus,
MacmTad, KOOPAWHATHI, TPOCTPAHCTBEHHOE MBIIIICHUE, METOAUKA OOYUYCHHsI, UHTErpaIus
TUCIUILINH.

Beenenne CoBpemMeHHOE 00pa30BaHUE CTPEMUTCS K MHTErPAIIMU 3HAHUM, UTO JIeJIaeT
MEXIPEIMETHBIE CBSI3U BaXKHBIM 3JIEMEHTOM oOydeHus. ['eomerpuss u reorpadus
NPEJICTaBISIOT COOOW JUCHMIUIMHBI, UMEIOUIME TECHYI0 B3aMMOCBS3b, IMOCKOJBKY o00€
ONEPUPYIOT IIPOCTPAHCTBEHHBIMU XapaKTEPUCTHUKAMU O0OBEKTOB. Bxirouenue
reOMETPUYECKHUX METOA0B B U3y4eHHE reorpaduu Mo3BOJSET ydyalluMcs ITy0ke OHUMATh
NPUHLINIIBI KapTorpaduu, HABUTalluU U aHaIN3a peiabeda MECTHOCTH.

I'eomerpuyeckue nmpuHUMIBI B Kaprorpaguu u reogesuu [eomerpust sABIsIETCA
OCHOBOM JUIsi MHOTUX pa3lenoB Treorpaduu, BKIOYas KapTorpaduio, TIeoJe3ut0 u
Mereoposoruto.  Hampumep, T1pu  MOCTPOCHHHM  KApT  MCHOJB3YIOTCS  MPUHIIMIIBI
MacmTabupoBanust U npeodpazoBanus ¢uryp. Eciu kapra umeer macmrad 1:100 000, to
paccTosiHue B 1 CM Ha KapTe€ COOTBETCTBYET | KM Ha MECTHOCTH. DTO MOMOTAE€T YYCHUKaM
MPUMEHSTH 3HAHUS O MPONOPLUAX U MOJ00UHU (PUTYp HaA MPAKTHUKE.

Jpyroi Ba)xHbIN NMPUMEP — OIMPEAEIEHUE BBICOTHI TOP C MOMOIIBIO TPUTOHOMETPHHU.
Ecnu wm3BecTeH yron HakJIOHa MECTHOCTHM M PACCTOSHHUE N0 TOJHOXHUS TOPbI, MOXHO
BBIUHCIIUTH €€ BBICOTY, UCIOJIBb3YS (hOpMyITy.

h =dxtana
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Puc. 1 - Onpenenenue BHICOTBH 0OBEKTA

OTOT METO]T MPUMEHSIOT I'€0/I€3UCTHI MPU MIPOBEACHUH TOMOTPadhUIECKUX CHEMOK, UTO
JIE€IaeT €ro MOJIE3HBIM Il M3y4YeHUs1 Ha ypokax. Kpome TOro, reoMeTpuyecKkue pacyeTsl
HCHOJIB3YIOTCA B IMIPOCKTUPOBAHUU U CTPOUTENBCTBE MOCTOB, IUNIOTHUH U JOPOT, UTO JAEIAECT
oOydeHue 0oJiee MPUKIATHBIM U CBSI3aHHBIM C PEAIbHBIMU WHKEHEPHBIMU 3a/1a4aMHU.

IIpakTH4Yeckoe NnpuMeHeHNe reoMeTPpUN B aHau3e pejabeda [Ipu ananuze penseda
MECTHOCTH UCIIOJIb3YKOTCSI KOHTYPHBIE KapThl, IJ1€ JIMHUU COCAUHSAIOT TOYKH C OJUHAKOBOU
BbICOTOM. MHTEpnpeTanus Takux KapT TpeOyeT 3HaHHS O IpadUyeCKUX MPECTaBICHUSIX
reoMeTpu4ecKuXx MoHsThui. Hampumep, ecnyu nuHUM OJIU3KO PACIOJIOXKEHBI IPYT K IPYTY,
3HAYUT, CKJIOH MECTHOCTH KPYTOM, a €CJIU JAJIEKO — OH MOJIOTUH.

VY4eHuKu MOTYT CTPOUTH NMPOGUIN MECTHOCTH, MUCIOJIb3Ys JaHHbIE KOHTYPHBIX KapT,
YTO TO3BOJIUT UM aHAIU3UPOBATH OCOOEHHOCTU pelibeda U MPOTrHO3UPOBATH IPO3ZUOHHBIC
nporeccel. B reorpaduueckoit Hayke MIMPOKO MPUMEHSIOTCS METOAbl WHTEPIOJISIIIUU U
DKCTPAIOJSALIMK, KOTOPBIE ONUPAKOTCA HA TIEOMETPUYECKME M MAaTEMaTH4YECKUE
3aKOHOMEpHOCTH. Hampumep, npu ananuse BOAOPA3AEIOB MOKHO HCIIOIB30BaThb METOL
MIOCTPOECHUSI TPEYTOBHBIX CETOK I MOAEIUPOBAHUS CKIIOHOB U OBParoB. JTO MOMOTAET B
MIPOrHO3UPOBAHUH NABOJIKOB U OLIEHKU 3PO3UHU IOYB.

Puc. 2 - MonennpoBaHus CKJIOHOB U OBParoB

['eoMeTpuyeckrue METO/Ibl TaKKe MPUMEHSIOTCS B UCCIEAOBAHUU MOTOIHBIX SIBICHUM.
Hampumep, armocdepHbie QpOHTHI MPEACTaBISAIOT COOOM T€OMETPUUYECKHUE MOBEPXHOCTH,
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ONPENEIIAIOIME TPAHULIBI MEXIY Pa3HbIMHM BO3AYIIHBIMA MaccaMu. AHaIU3 UX JBUKECHUS U
HAKJIOHA TIO3BOJISIET MPOTHO3UPOBATH MOTOJHBIE M3MEHEHUs. TakuMm o0pa3oM, BKIIIOUECHHE
reOMeTpuM B u3ydeHue reorpaduu Ja€T ydYallMMCS BO3MOXHOCTh aHAJU3UPOBATh
IPUPOJIHBIE SBJICHUS C MATEMATUYECKOW TOYKH 3PEHUSI.

IlpuMeHeHHe TreoMeTPHUYECKHMX MeETOA0B B reorpaguyecko Hapuranuu B
reorpaduu MIUPOKO MCIOJB3YIOTCS TEOMETPUUECKHE METOMBI OMNpPENeNICHUs PaCCTOSHUMH,
HanpasJICHUN U KoopauHat. Hanpumep, MeTon TpuaHryiasilii, OCHOBAaHHBIM HA U3MEPECHHUU
YIJIOB  MEXAY TpeMsi U3BECTHBIMM TOYKAMH, [MPUMEHACTCA JUISI  ONPEICIICHUS
MECTOIIOJIOKEHUSI OOBEKTOB. JTOT METOA ucmoyib3yercss B cuctemax GPS wu
KapTorpaduuecKuX MPIIOKCHUIX.

Paccronnue
no obbekTa

Puc. 3 - [Ipuniun padotsl cucteMbl GPS 1 kapTorpaduyeckux mpuiioKeHUN

/N y4eHUWKOB MOJE3HO MOAENMPOBATH CHUTYAllMM HAaBUTAlMHW, pellas 3a1add, B
KOTOPBIX HEOOXOAMMO ONPEAEIUTh KpaTdyaWlIuil MyTh MEXIY IBYMsS TOUKaAMHU C Y4ETOM
MECTHBIX MpensATcTBUi. Takue 3amayu MO3BOJISIIOT HAIJIAIHO TMOHATH MPUHUUIIBI PabOTHI
r€OMETPUU B PEANbHBIX yciaoBUAX. Hampumep, npu aHamns3e Mapupyra Typucra B ropax
MOXHO MCIOJIb30BAaTh IPHUHIIMIBI ONTHMM3ALMH, BKIIOYAsl MOCTPOEHHUE TIEONE3NYECKUX
JIMHUM Ha KapTax ¢ pa3JIMYHbIMU BUAAMU IIPOCKIIUH.

['eomeTpust Takxke NPUMEHSETCS B MOPCKOW M a’poHaBurauuu. Jlns omnpeneseHus
MapuIpyTOB TMOJETOB CaMOJETOB U JIBIJKEHUS CYJIOB YUMTBHIBAIOTCS CQepUyecKue
TpUroHoMeTpuueckue pacuérel. Hampumep, MapuipyT kopalis mo rio0ycy daiie BCEro
npencTaBiasieT co00il He MpsSMYIO JIMHUIO, a JAYTY, COOTBETCTBYIOLIYIO OPTOAPOMHH —
KpaT4aillleMy pacCTOSHUIO MEXAY IBYMsl TOYKaMu Ha cdepe. ITO OOBSICHSET, MOYeMy
CaMoJIETHI, JieTsaiue u3 EBponsl B AMEpPHKY, 4acTO MPOJIETAIOT YEPE3 CEBEPHBIE PETMOHBI.

KpoMe TOro, BaxHOW TEMOH SIBISETCS COJIHEYHAss N€OMETPHs, HUCIOJIb3yeMas IS
pacuéra NpPOJOJKUTEIIBHOCTH CBETOBOIO [HS, YIJOB MaJCHUS COJHEYHBIX Jyded Ha
ITOBEPXHOCTh 3€MJIM B 3aBHCUMOCTHM OT IIUPOTBL. ODTO HMEET MPAMOE OTHOUIEHUE K
U3YyYECHUIO KJIMMAara, [POTHO3UPOBAHUIO TEMIEpATypbl U  JaXe IUIAHUPOBAHUIO
CEJIbCKOXO3SIMCTBEHHBIX PadOT.

38
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3akarovyenue MHTerpamus reomeTpud U reorpaguud B IIKOJIBHOM OOyuY€HUU
CIOCOOCTBYET Pa3BUTHIO IPOCTPAHCTBEHHOTO MBILIUICHUS, AHAJIUTUYECKUX HABBIKOB U
MEXIPEIMETHBIX KOMIIETCHIMM ydamuxcs. [IpakTudyeckoe NMpUMEHEHHE MaTEeMaTUYECKHUX
METOJIOB B reorpaduu Mo3BOJIAET MOBBICUTh MHTEPEC K M3YUYEHHIO OOEHMX IUCUUIUIMH U
INOATOTOBUTH YYAIUXCSA K PELICHHUIO pealbHBIX 3a1ad, CBSI3aHHBIX C IPOCTPAHCTBEHHBIM
aHanu3oM. CBsA3b I€OMETPUM U reorpauu BBIXOAMWT JAJEKO 3a paMKHU IIKOJBHOIO Kypca,
dbopMuUpys BaKHbIE HaBBIKH, KOTOPHIE MOTYT OBITh TOJIE3HBI B MPO(GECCHOHATIBHBIX chepax
— OT apXUTEKTYPbl U HHKEHEPUHU JI0 KapTOTrpaQuu U METEOPOJIOTUH.
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DETECTION OF MALICIOUS FILES USING STATIC ANALYSIS AND MACHINE
LEARNING

Abstract: Malware detection remains a critical challenge in modern cybersecurity,
with traditional signature-based and heuristic methods struggling to adapt to rapidly evolving
threats. This study presents a machine learning-based approach for malware detection using
static file analysis. A dataset of 2,164 files (1,082 benign and 1,082 malicious) were
collected, and metadata features such as file permissions, cryptographic hashes, imported
libraries, and API calls were extracted. VVarious machine learning models, including Random
Forest, SVM, XGBoost, CNN, and an ensemble classifier, were trained and evaluated. The
ensemble model achieved the highest accuracy (97.2%), outperforming individual classifiers.
The results demonstrate that static analysis combined with ML techniques provides an
efficient and scalable malware detection method. While the approach effectively classifies
known malware, challenges remain in detecting obfuscated threats. Future work includes
integrating dynamic analysis and improving model robustness against adversarial attacks to
enhance detection accuracy.

Keywords: Malware detection, static analysis, machine learning, artificial intelligence,
cybersecurity, XGBoost, convolutional neural network, ensemble learning, adversarial
attacks.

Introduction

Relevance of the Problem

The rapid increase in malware variants and their evolving complexity pose significant
challenges to modern cybersecurity. Traditional malware detection methods, such as
signature-based and heuristic approaches, have become less effective due to the
emergence of polymorphic, metamorphic, and zero-day malware. Signature-based methods
rely on predefined patterns, making them ineffective against novel malware that has not been
previously identified [8]. Heuristic-based approaches attempt to detect suspicious behavior
but often produce high false positive rates, limiting their reliability in real-world applications

[3].

To address these limitations, machine learning (ML) and artificial intelligence (Al)
techniques have been increasingly applied to malware detection. ML-based methods analyze
large datasets of both benign and malicious files to identify complex patterns that distinguish
them. Unlike traditional approaches, ML models can generalize across different malware
families, improving detection accuracy and adaptability to new threats [4]. Additionally,
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static analysis, which extracts meaningful features from files without execution, presents a
computationally efficient alternative to dynamic analysis, making it a suitable choice for
large-scale malware detection [6].

Objective of the Study

The primary objective of this study is to develop a static analysis-based malware
detection method using machine learning. By leveraging file metadata and structural
characteristics, we aim to classify files as either benign or malicious with high accuracy.
Unlike dynamic analysis, static analysis does not require execution, reducing resource
consumption while still providing valuable insights into a file’s potential threats [2].

Main Tasks
To achieve this goal, the following key tasks were undertaken:
1. Identification of Informative Metadata — Selection of relevant file attributes,

including file permissions, cryptographic hashes, imported libraries, and compiler
information, to facilitate malware classification [5].

2. Dataset Creation — Collection and preprocessing of a dataset consisting of
1,082 benign and 1,082 malicious files, ensuring a balanced and diverse training set for ML
models [1].

3.  Training and Evaluation of ML/DL Models — Implementation of various
machine learning and deep learning techniques, such as Random Forest, SVM, XGBoost,
and CNN, to assess their effectiveness in malware detection [7].

Structure of the Paper

The remainder of this paper is structured as follows: Section 2 reviews existing work
on ML-based malware detection. Section 3 describes the methodology, including dataset
collection, feature selection, and model training. Section 4 presents the experimental results
and model comparisons. Section 5 discusses the implications, challenges, and future research
directions. Finally, Section 6 concludes the study.

Related Work

Overview of Existing Malware Detection Methods

Various approaches have been developed for malware detection, each with its
advantages and limitations in practical applications.

1.  Signature-Based Analysis: Signature-based methods are widely used in
traditional antivirus systems due to their efficiency and low computational cost. However,
they struggle with detecting new, obfuscated, or polymorphic malware, as signatures must
be updated continuously to recognize emerging threats [8]. This limitation makes them
unsuitable as a standalone solution for modern malware detection systems.

2. Dynamic Analysis: Dynamic analysis executes files in a controlled environment
to observe their runtime behavior, identifying malicious activities such as unauthorized
network connections or system modifications [2]. While effective against zero-day malware,
this approach is resource-intensive and time-consuming. Additionally, sophisticated
malware can employ anti-sandbox techniques to evade detection, reducing its overall
reliability in large-scale security frameworks [6].

3. Machine Learning for Malware Detection: Machine learning offers a
promising alternative by extracting patterns from large datasets rather than relying on
predefined signatures or behavioral rules. Unlike traditional methods, ML-based approaches
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can generalize across previously unseen threats, making them more adaptable to evolving
malware landscapes [4]. Static analysis, in particular, benefits from ML by leveraging file
metadata and structural features to classify malware without execution, reducing
computational overhead compared to dynamic approaches [5].

Existing ML-Based Approaches for Malware Detection

Several ML models have been widely explored for malware detection, each offering
different trade-offs in terms of accuracy, interpretability, and computational cost:

. Random Forest (RF) and XGBoost: These ensemble-based models are well-
suited for structured datasets with numerical features, making them effective for static
analysis of malware metadata. They provide high accuracy but lack interpretability, which
limits their applicability in forensic investigations [3].

. Support Vector Machines (SVM): While SVM can effectively classify
malware based on extracted features, it struggles with large datasets and requires extensive
feature engineering to achieve optimal performance [7].

. Convolutional Neural Networks (CNNs): Deep learning models, particularly
CNNs, have been applied to malware classification using raw binary data or byte-
sequence representations. Although they achieve state-of-the-art accuracy, they are
computationally expensive and lack transparency, making them harder to integrate into
security systems requiring explainability [1].

Conclusion

Considering the strengths and weaknesses of existing approaches, an optimal
malware detection system should leverage a combination of static analysis and ML-
based classification. This hybrid approach balances efficiency, accuracy, and scalability,
making it a promising direction for improving malware detection methodologies [5].

Methodology

Selection of Metadata for Analysis

To develop an effective static malware detection model, we selected 19 metadata
features from each file, ensuring they provide sufficient discriminative power for
classification. These features include file permissions, user and group identifiers (UID,
GID), file size, timestamps (creation, modification, access), cryptographic hashes (MD5,
SHA-256), file type, imported libraries, exported functions, PE file sections, entry point,
compiler version, suspicious imports (e.g., WinExec, ShellExecute), VirusTotal status,
and byte-level statistics (mean and standard deviation) [5].

The selection was based on practical relevance in malware analysis. Features like file
permissions and access timestamps help detect unauthorized system modifications.
Cryptographic hashes assist in identifying known malware variants, while imported
libraries and function calls reveal suspicious APl usage often associated with malicious
behavior. Byte distribution metrics further aid in distinguishing obfuscated malware from
benign software [8].

Data Collection Process

A dataset of 2,164 files was compiled, consisting of 1,082 benign and 1,082 malicious
samples. Malicious files were sourced from publicly available malware repositories, while
benign files included commonly used system binaries and software executables [6].
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To extract the selected metadata, a custom Python script was developed using the os,
hashlib, pefile, and pandas libraries. This script automated feature extraction and stored the
collected attributes in a structured dataset for model training and evaluation [3].

Selection of Machine Learning Models

Several ML and deep learning models were chosen for evaluation based on their
suitability for static malware classification:

. Random Forest (RF) & XGBoost — Effective for structured tabular data,
providing strong classification performance with built-in feature importance analysis.

. Support Vector Machine (SVM) — Applied for comparison, though it may
struggle with high-dimensional feature sets.

. Convolutional Neural Network (CNN) — Utilized for pattern recognition in
binary sequences, allowing deep learning-based feature extraction from raw file structures.
. Ensemble Model — A combination of multiple classifiers (VotingClassifier) to

enhance detection accuracy and reduce biases inherent in individual models [2].

These models were selected based on their historical performance in malware
detection and their ability to process static file attributes effectively [1].

Data Preprocessing

Before training, several preprocessing steps were applied:

1. Handling Missing Data — Columns with more than 50% missing values were
removed, while remaining gaps were imputed using the mean value of respective features

[7].

2. Feature Selection — Low-variance and redundant features were eliminated to
improve model efficiency.

3. Normalization & Scaling — Feature values were standardized using
StandardScaler, ensuring consistent data distribution for ML algorithms.

4, Class Balancing — Since the dataset was already balanced (50% malware, 50%
benign), no additional resampling was required.

These preprocessing techniques ensured that the dataset was optimized for training
without introducing biases or inconsistencies [4].

Data Splitting and Training Strategy

The dataset was split into 80% training and 20% testing subsets to ensure a robust
evaluation. Additionally, Stratified K-Fold Cross-Validation (10 folds) was applied to
mitigate overfitting and ensure models generalize well across different malware variants [6].

Each model was trained and tested under the same conditions, allowing for a fair
performance comparison. Evaluation metrics such as accuracy, precision, recall, F1-
score, and confusion matrices were used to assess their effectiveness in malware
classification [8].

Experimental Results

Model Training and Performance Evaluation

To evaluate the effectiveness of different machine learning models for static malware
detection, multiple classifiers were trained on the extracted file metadata. Each model was
optimized using 10-fold Stratified Cross-Validation, and performance was measured based
on accuracy, precision, recall, and F1-score.
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1. Convolutional Neural Network (CNN) — The CNN model was trained for 15
epochs with a batch size of 32, achieving a final accuracy of 94.5%. The model showed
strong performance in identifying complex feature patterns, particularly in byte-level
distributions, but required significantly higher computational resources compared to
traditional ML classifiers [1].

2. Random Forest (RF), Support Vector Machine (SVM), and XGBoost —
Among traditional ML models, XGBoost achieved the highest accuracy (97.0%), followed
by Random Forest (93.1%) and SVM (89.8%). While RF and XGBoost handled tabular
data effectively, SVM struggled with high-dimensional feature sets, making it less suitable
for large-scale classification tasks [2].

3. Ensemble Model (VotingClassifier) — By combining multiple classifiers (RF,
XGBoost, CNN), the ensemble model achieved the highest detection accuracy of 97.2%,
demonstrating the advantage of integrating diverse learning paradigms to enhance robustness
[3].

Comparative Analysis of Models

Table 1 — Performance Metrics of Machine Learning Models for Malware
Detection

Model Accuracy Precision Recall F1-Score
(%)

CNN 94.5 0.95 094 094

Random Forest  93.1 0.94 0.92 0.93

SVM 89.8 0.90 0.88 0.89

XGBoost 97.0 0.97 096 0.97

Ensemble Model 97.2 0.97 0.97 0.97

This comparison highlights that while CNN performed well, it was computationally
expensive. XGBoost and RF were effective for structured feature-based classification,
whereas SVM underperformed, particularly with high-dimensional features [4]. The
ensemble model outperformed individual classifiers, confirming that a hybrid approach
provides better generalization and detection accuracy [5].

Key Observations

Several insights were derived from model performance analysis:

. CNN exhibited strong accuracy (94.5%) but was computationally intensive,
requiring longer training times and more GPU resources. This makes it less practical for
real-time malware detection [6].

. XGBoost and Gradient Boosting emerged as the most balanced classifiers,
offering high accuracy (97.0%) while maintaining computational efficiency. These models
effectively processed tabular metadata features, making them suitable for large-scale
malware classification [7].

. SVM struggled with feature dimensionality, particularly when handling high-
dimensional static analysis features. This resulted in a lower classification performance
(89.8%), making it less effective for this specific task [8].



«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

. The ensemble model (VotingClassifier) outperformed all individual
classifiers, demonstrating the benefit of leveraging multiple algorithms to enhance detection
accuracy. By integrating RF, XGBoost, and CNN, it mitigated the weaknesses of individual
models while maximizing predictive performance [3].

Misclassification Analysis (False Positives & False Negatives)

Despite high overall accuracy, misclassification errors were analyzed to understand
model limitations:

1. False Positives (FP) — Certain legitimate files were misclassified as malware,
particularly software with complex dependencies or obfuscated code structures. This issue
was more frequent in Random Forest and SVM, which lacked deep feature extraction
capabilities [2].

2. False Negatives (FN) — Some obfuscated malware samples were not
detected, as adversarial techniques masked key static indicators. CNN and ensemble models
reduced FN cases compared to RF and SVM, but advanced malware with sophisticated
obfuscation techniques still posed challenges [4].

Summary of Findings

. Ensemble models achieved the highest accuracy (97.2%), demonstrating the
effectiveness of combining different learning paradigms.

. XGBoost provided the best trade-off between accuracy and computational
efficiency, making it an optimal choice for large-scale malware detection.

. CNN performed well but required significant computational resources,
limiting its practical application in real-time systems.

. False negatives remain a challenge, particularly for highly obfuscated
malware, indicating a need for hybrid approaches that integrate dynamic analysis.

Discussion

Advantages of the Proposed Approach

The results demonstrate that static malware detection using ML models is a viable
alternative to traditional antivirus solutions. Several key advantages were observed:

1. High Detection Accuracy — The ensemble model (VotingClassifier) achieved
97.2% accuracy, outperforming individual classifiers and proving the effectiveness of
combining multiple ML approaches for robust malware detection [1].

2. No Need for File Execution — Unlike dynamic analysis, static analysis does
not require running a file, making it more efficient and less resource-intensive for large-
scale malware scanning systems [3].

3. Integration with SIEM and Automated Security Systems — The extracted
metadata features can be easily incorporated into Security Information and Event
Management (SIEM) systems, allowing real-time threat monitoring and automated
response mechanisms [6].

These benefits make ML-based static analysis a scalable and effective malware
detection solution, particularly for real-world enterprise security environments.

Limitations

Despite its advantages, the proposed approach has some limitations:

1. Inability to Detect Highly Obfuscated Malware — Static analysis relies on
extracting metadata features from files, which can be manipulated using packing,
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encryption, and obfuscation techniques. This makes it difficult to detect advanced
polymorphic and metamorphic malware without additional behavioral analysis [2].

2. Computational Overhead for Deep Learning Models — While CNN
demonstrated high accuracy, it requires significant computational resources, making it
less practical for real-time deployment in large-scale malware detection pipelines [4].

3. Vulnerability to Adversarial Attacks — ML models can be bypassed using
adversarial samples, where malware authors craft files specifically designed to evade
detection by modifying subtle but critical feature patterns [5]. This remains a major challenge
in deploying Al-based security systems in production environments.

To overcome these limitations, further research is needed to enhance model
robustness against evasion techniques and reduce computational costs for deep learning-
based detection.

Future Directions

To improve malware detection accuracy and enhance the reliability of ML-based
systems, the following areas should be explored:

1. Hybrid Static + Dynamic Analysis — Combining static metadata features
with behavioral indicators from dynamic analysis can significantly improve detection
rates, especially for obfuscated malware [7]. This hybrid approach would provide deeper
insights into file execution behavior while maintaining the efficiency of static analysis.

2. Defensive Mechanisms Against Adversarial Attacks — Developing
adversarially robust ML models capable of detecting manipulated malware samples is a
critical research direction. Techniques such as adversarial training, feature masking, and
uncertainty estimation can help mitigate evasion risks [8].

3. Expansion of the Dataset for Better Generalization — Increasing the dataset
size and incorporating more diverse malware families will improve model robustness and
generalization. The inclusion of real-world enterprise malware samples will further
enhance practical applicability [6].

Summary of Key Insights

. Static analysis using ML provides high accuracy (97.2%) while avoiding
execution overhead.

. Obfuscation techniques remain a challenge, requiring hybrid detection
approaches.

Defensive strategies against adversarial attacks and dataset expansion are
essential next steps.

Conclusion

In this study, a machine learning-based malware detection method was developed
using static analysis of file metadata. The proposed approach was evaluated on a dataset of
2,164 files, consisting of 1,082 benign and 1,082 malicious samples.

Key Findings

. Five machine learning models were analyzed, with XGBoost and ensemble
methods demonstrating the highest classification accuracy.

. The ensemble model (VotingClassifier) achieved 97.2% accuracy,
outperforming individual classifiers and proving the effectiveness of combining multiple ML
approaches for robust malware detection [1].
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. Static analysis was shown to be an efficient alternative to dynamic analysis,
eliminating the need for file execution while maintaining high detection rates.

Practical Applications

The developed method can be integrated into antivirus systems, malware analysis
frameworks, and SIEM solutions for automated threat detection and classification. By
leveraging static metadata features, security tools can enhance real-time malware
identification while reducing computational overhead [5].

Future Directions

To further improve malware detection capabilities, future research should focus on:

. Hybrid Static + Dynamic Analysis — Incorporating behavioral analysis to
enhance detection of obfuscated and metamorphic malware [7].

. Adapting ML Models to New Attack Techniques — Implementing
adversarial defense mechanisms to improve model robustness against evolving malware
tactics [8].

By addressing these challenges, machine learning-based malware detection can be
significantly enhanced, making it a more reliable and scalable solution in cybersecurity.
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Abstract: This article examines the evolution, architecture, and capabilities of modern
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developments in model architecture and benchmarking. The study investigates challenges in
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Introduction

Large Language Models (LLMs) have become foundational technologies in natural
language processing (NLP) and artificial intelligence (Al), revolutionizing text generation,
translation, and data-driven decision-making. Their evolution has been driven by significant
advancements in machine learning algorithms and exponential growth in computational
power. Modern LLMs, such as GPT-4 by OpenAl, LLaMA from Meta, and Google's PaLM
and Gemini, exemplify the transformative capabilities of these models in tasks such as text
generation, language translation, data analysis, and automation of complex workflows
(Minaee et al., 2024).

Their extensive exposure to diverse datasets fosters exceptional generalization across
tasks, enhancing their versatility. They are not only deployed for niche applications but also
form the backbone of universal Al agents capable of performing complex, multi-step
operations in dynamic environments (Li et al., 2024). Building on this foundation, the article
explores LLM architectures, training methodologies, real-world applications, and the
evolving challenges that define their future trajectory.

Architecture and Principles of LLM

The architectural evolution of LLMs is deeply rooted in the transformer model,
introduced by Vaswani et al. (2017), which marked a paradigm shift in sequence modeling.
Unlike traditional recurrent neural networks (RNNSs) or convolutional neural networks
(CNNs), transformers rely on self-attention mechanisms that enable them to process
sequences in parallel while capturing long-range dependencies within the data. This
capability is critical for handling the syntactic and semantic complexities of natural language.

Transformers consist of encoder and decoder modules. Encoder-based models, such as
BERT, excel in understanding contextual relationships within texts, making them ideal for
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classification and information retrieval tasks. In contrast, decoder-only models like GPT are
optimized for text generation, where predicting the next word in a sequence is paramount.
Hybrid architectures, such as T5, integrate both encoding and decoding mechanisms, offering
enhanced flexibility for a variety of NLP tasks (Minaee et al., 2024).

Scalability remains a cornerstone of LLM development, with scaling laws illustrating
that increasing model size, dataset diversity, and computational resources proportionally
enhances performance, albeit with efficiency trade-offs. This growth introduces challenges
related to efficiency, prompting research into optimization techniques like sparse attention
mechanisms and Mixture of Experts (MoE) architectures to maintain performance while
reducing computational costs.

Popular LLM Models

The landscape of LLMs is shaped by several prominent models, each distinguished by
unique architectural innovations and application domains. OpenAl's Generative Pre-trained
Transformer (GPT) series, particularly GPT-4, has set benchmarks in text generation, code
synthesis, and data analysis, demonstrating capabilities that extend to creative writing,
logical reasoning, and technical problem-solving (Minaee et al., 2024).

Meta's LLaMA represents a shift towards efficiency, designed to deliver high
performance while operating on relatively modest computational infrastructures. This makes
LLaMA particularly appealing for academic research and educational settings where
resources may be limited.

Google's PaLM and Gemini models are at the forefront of multimodal Al, capable of
processing and integrating diverse data types, including text, images, and audio. These
models are instrumental in advancing applications in fields such as autonomous systems,
content moderation, and scientific discovery (Li et al., 2024). The differences among these
models reflect broader strategic priorities, from OpenAl's focus on general-purpose Al to
Google's emphasis on multimodal learning and Meta's drive towards resource-efficient Al
solutions.

Methods of Training and Data Filtering

The efficacy of LLMs is intrinsically linked to the quality and diversity of the data
used during training. This process encompasses several critical stages aimed at optimizing
model performance and mitigating biases. Data filtering is paramount, involving the removal
of noise, outliers, and inconsistencies that could skew model outputs. Techniques such as
heuristic rules, automated classifiers, and manual review are commonly employed to enhance
data quality (Morales et al., 2024).

A critical aspect of training is data balancing, which ensures equitable representation
of diverse classes within the dataset. This step is vital for reducing model bias, particularly in
applications involving sensitive demographic or cultural content. Moreover, reinforcement
learning from human feedback (RLHF) is increasingly used to fine-tune LLMs post-training,
aligning their outputs with human preferences and ethical standards.

Evaluation Methodology and Benchmarking Metrics

Xia et al. (2024b) conducted performance evaluations of LLMs employ diverse
benchmarks including HUMANEVAL, DIFFICULT, CREATIVE, SUBTLE, COMBINE,
TOOL_USE, and EVOEVAL. In this study, the benchmark of the selected models assesses
specific competencies (Pic. A).
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Pic. 1 — Model Perfomance Quadrant.

The quadrant positions reveal distinct performance patterns:

- Upper-right quadrant models (e.g., GPT-4, Claude-3) excel in both creative
reasoning and complexity handling;

- Lower-right quadrant models show strong creativity but struggle with complex
logical structures;

- Upper-left quadrant models demonstrate robust reasoning capabilities but
limited generative power;

- Lower-left quadrant models (e.g., PaLM-2, Mixtral-Inst) generally underperform
across evaluation criteria.

Comparative Performance of LLMs

1. Problem-Solving and Creativity

As evidenced in the quadrant plot, GPT-4 and Claude-3 dominate the upper-right
section, demonstrating superior performance in both problem-solving and creativity.
DeepSeeker-Inst_33b shows competitive results, particularly in code generation and logical
reasoning tasks. Conversely, models such as PaLM-2, Mixtral-Inst, and Gemma-Inst occupy
lower quadrants, reflecting challenges in generalizing beyond standard problem formats.

2. Robustness and Adaptability

The introduction of EvoEval benchmarks revealed that many high-ranking models
experience performance drops when exposed to novel, evolved problems. Xia et al. (2024)
report an average performance decline of 39.4%, suggesting that popular models may be
overfitted to existing benchmarks, limiting their robustness in real-world scenarios. Despite
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this, GPT-4 and Claude-3 maintain relatively stable rankings, demonstrating superior
adaptability compared to open-weight models like CodeLlama-Inst_34b and Mistral-Inst.

3. Overfitting and Generalization

The EvoEval study indicates significant shifts in model rankings, highlighting
potential overfitting to traditional benchmarks. Proprietary models benefit from extensive
fine-tuning, enabling better generalization, while smaller, open-weight models often struggle
with evolved problem sets. This underscores the need for more diverse and dynamic
evaluation metrics to accurately assess LLM capabilities (Spangher et al., 2024).

LLM Performance Evaluation

Evaluating the performance of LLMs involves a multifaceted approach that assesses
both their technical accuracy and real-world applicability. For classification tasks, traditional
metrics such as accuracy, precision, recall, and F1-score are employed to measure the
correctness of predictions. In contrast, text generation tasks rely on metrics like BLEU,
ROUGE, and METEOR, which compare generated content against human-authored
references to gauge fluency, coherence, and semantic alignment (Spangher et al., 2024).

Comprehensive benchmarks like Project MPG provide standardized testing
environments that evaluate LLM capabilities across diverse tasks, including reasoning,
problem-solving, and multimodal understanding. These benchmarks not only facilitate
objective comparisons between models but also highlight potential weaknesses, such as
susceptibility to adversarial inputs or limitations in cross-linguistic generalization (Spangher
etal., 2024).

Beyond quantitative metrics, qualitative assessments through expert reviews and user
feedback are crucial for understanding the nuances of model performance, particularly in
applications requiring cultural sensitivity or ethical judgment.

LLMs face several significant challenges:

The computational demands of training and deploying these models are substantial,
often requiring specialized hardware and significant energy resources. This raises concerns
about the environmental impact of Al technologies and drives research into more sustainable
architectures (Stojkovic et al., 2024).

The 39.4% performance drop observed in EvoEval benchmarks suggests that standard
evaluation methods inadequately reflect real-world generalization capabilities. This
highlights the need for alternative evaluation approaches, including:

- Real-world problem synthesis beyond static datasets;

- Adaptive testing methodologies that dynamically stress-test LLMs;

- Integration of human feedback in evaluation frameworks.

Ethical and social risks persist, as LLMs can inadvertently generate biased or harmful
content, reflecting prejudices present in their training data. Addressing these issues requires
robust content moderation systems, bias detection algorithms, and ongoing human oversight
(Morales et al., 2024).

The interpretability of LLMs remains challenging, with their complex, opaque nature
complicating efforts to ensure accountability and trust. This has spurred growing interest in
explainable Al (XAl) techniques aimed at demystifying model decision-making processes.

The future of LLMs advancements:

1.  Architectural Optimization
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Ongoing research seeks to enhance model efficiency through innovations in neural
architecture, such as sparse transformers and dynamic computation graphs, which reduce
resource consumption without compromising performance (Minaee et al., 2024). Next-
generation evaluation frameworks are being developed to counteract benchmark overfitting,
incorporating:

- Dynamic problem generation;

- Continuous evolution of test cases;

- Multi-dimensional performance metrics.

2. Cross-disciplinary Integration

Integration with computer vision, robotics, and cognitive sciences is expanding LLM
applications. This interdisciplinary approach fosters the development of multimodal Al
systems capable of understanding and interacting with the world in more human-like ways
(Lietal., 2024).

3. Ethical Al Development

Ethical considerations are becoming central to Al research, focusing on frameworks
that promote:

- Fairness and transparency in model behavior;

- Accountability in decision-making processes;

- Mitigation of biases and potential harm;

- Sustainable development practices.

Conclusion

Large language models are at the forefront of Al transformation, unlocking
unprecedented capabilities in data analysis, automating complex workflows, and paving the
way for the next generation of intelligent systems. Their continuous evolution will hinge on
striking a balance between technical innovation, ethical responsibility, and sustainable
development.
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Abstract: By providing customized material, content personalization improves the
user experience in the context of digital media. However, because of the comprehensive
collection and analysis of personal data, this approach poses serious privacy concerns. The
balance between successful content personalization and user privacy protection is examined
in this article. | have investigated user views of suggestion accuracy, privacy concerns, and
control over personalization settings using a mixed-methods approach that incorporates focus
group talks and survey analysis. The results show that there is a great need for more privacy
safeguards, more transparent data practices, and more sophisticated, less invasive
recommendation algorithms. Based on these observations, | suggest methods that combine
cutting-edge privacy-preserving mechanisms with superior personalization, guaranteeing a
more impartial approach to media content curation.
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Introduction

To improve user pleasure and engagement, there is now more focus on content
personalization as a result of the growth of digital media platforms. Customizing material for
each user according to their demographics, tastes, and habits is known as personalization.
Although this strategy has advantages like enhanced user experience and greater platform
loyalty, it raises serious privacy issues because it requires the collecting and processing of
enormous volumes of personal data. The balance between personalization and privacy is
being critically examined as a result of users' growing awareness of how their data is
gathered, stored, and used™!,

Content Personalization in Digital Media

A range of data collection techniques and computational methodologies are used in
digital media content personalization to customize content for specific users. Gathering
information on user activity, such as browsing history, search queries, engagement metrics
(likes, shares, and watch time), and device identifiers, is usually the foundation of these
techniques. Platforms also employ cookies and tracking pixels to follow user behavior across
many websites and services, improving the accuracy of recommendations through behavioral
analysis across platforms.

Models for machine learning are essential to the personalization of content. User-item
interaction matrices are analyzed by collaborative filtering algorithms, which find patterns in
user preferences by comparing the user to other users. Content-based filtering, on the other
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hand, uses previous interactions to recommend related content by analyzing item qualities
(such as keywords, tags, and metadata).

The accuracy of recommendations has been significantly enhanced by deep learning
methods, especially neural networks. Through the processing of sequential data by recurrent
neural networks (RNNSs) and transformers, platforms are able to predict user interests based
on time-dependent behaviors. Sentiment analysis—the comprehension of user emotions and
contextual relevance in textual information, including reviews and comments—is made
possible by natural language processing, or NLP. Recommendations are constantly modified
in real-time using reinforcement learning models, which optimize engagement tactics by
learning from responses.

Concerns about user privacy still exist despite these developments. Ethical concerns
are brought up by the massive data gathering needed for personalization, especially about
openness, user consent, and the possible abuse of private data. Privacy-preserving techniques
including federated learning, encryption-based processing, and differential privacy are being
investigated to solve these problems by striking a balance between user data protection and
personalization.

Privacy Concerns in Content Personalization

Content personalization's data-driven approach presents a number of privacy issues.
The main concern is the volume of information that must be gathered in order to enable
customization. Personal information that users inadvertently give is frequently utilized to
create intricate profiles®. Personal interests, location, and browsing history are examples of
sensitive information that may be included in these profiles. Significant threats to user
privacy arise from the possibility of data breaches, illegal access, and abuse. Furthermore,
these worries are made worse by platforms' opaque data handling policies, which breeds
mistrust among users [,

Methodology

This study evaluates the effect of content personalization on user privacy by
combining qualitative and quantitative methods. Focus groups and survey analysis are part of
the process to learn more about user expectations, issues, and preferences.

An online survey with 20 respondents between the ages of 18 and 24 was
administered. Finding out how users interacted with tailored content and how they felt about
privacy threats was the main goal. Among the important discoveries are:

e More than 80% of participants utilize platforms for personalized content (including
Instagram, YouTube, and Netflix) daily, suggesting a heavy reliance on suggestions
derived from algorithms.

e Issues with recommendation accuracy: Even though the majority of users were happy
with the suggestions, 50% took a neutral position, and every respondent came across
suggestions that were unrelated at some time.

e About 70% of respondents voiced worries about how transparent data-collecting
procedures are, with 30% expressing significant concerns.

¢ In exchange for improved data protection, 65% of users were willing to accept fewer
accurate recommendations, indicating a willingness to forgo customization for
privacy.
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e Demand for more privacy controls: Users emphasized the need for comprehensive data
anonymization choices, data opt-out capabilities, and more transparent privacy rules
(Pic. 2.).

e Users are most concerned about sharing browsing history (29%) and personal data
(27%), followed closely by geolocation (27%) and purchase history (14%), with
minimal concern for other types of data (2%) (Pic. 1.).
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e Six active social media users, ages 21 to 22, participated in a focus group to learn more
about the trade-offs between privacy and customization. Concerns, user experiences,
and recommendations for enhancing personalization tools were all discussed.

e The effectiveness of tailored recommendations was praised by participants,
particularly on websites such as YouTube.

e Users expressed annoyance with repetitive suggestions and irrelevant adverts (such as
those on buildings or medicine).

e Absence of personalization settings control: Participants wanted more precise control
over recommendation algorithms, including the ability to change the relative
Importance of particular data points.

e Concerns about privacy transparency: Users believed they were "under constant
surveillance", especially on sites like TikTok, which were thought to collect data in an
unduly aggressive manner.

Ideas for enhancements:

e putting in place obvious signs that explain the recommendations for the material.

e giving consumers the option to disable certain data tracking capabilities.

e improve customization models, quarterly anonymous feedback channels are being

introduced.

Balancing Personalization and Privacy

It takes a comprehensive strategy to strike a balance between user privacy protection
and successful content personalization. First and foremost, it's critical to put strong data
protection mechanisms in place (such as DLP — Data Loss Prevention, MFA — Multifactor
Authentication). To stop illegal access and data breaches, this includes data anonymization,
encryption, and safe storage options . Second, individualized experiences can be made
possible while minimizing data exposure by implementing privacy-preserving
personalization strategies like differential privacy and federated learning. Federated learning
improves privacy by allowing models to be trained on several servers or devices that store
local data samples without sharing data Bl In order to safeguard user identities, differential
privacy adds noise to the data analysis process, making it impossible to discern between
individual data points.

Furthermore, it's critical that data gathering and utilization procedures be transparent.
Platforms should make their privacy rules easily readable and understandable, telling users
what information is gathered, how it is used, and who can access it. Offering choices to opt
out of data sharing and obtaining express user consent prior to data collection might enable
users to make knowledgeable decisions regarding their data [, Furthermore, users are able
to actively manage their data choices through the implementation of user-centric controls,
such as customized privacy settings within the platforms’ interface.

Regulatory Frameworks and Compliance

A crucial component of striking a balance between privacy and personalization is
adherence to data protection laws. The European Union's General Data Protection Regulation
(GDPR) places a strong emphasis on user consent and data minimization while establishing
strict guidelines for data collection, processing, and storage 1. In a similar vein, consumers
have rights under the California Consumer Privacy Act (CCPA) concerning their personal
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data, such as the ability to seek erasure of their data and the ability to know what data is
collected M. Respecting these rules not only guarantees legal compliance but also increases
user confidence.

Conclusion

Personalizing digital media content has a lot of advantages for improving user
experience. Nonetheless, our study's conclusions point to important issues with data privacy,
suggestion accuracy, and user control over personalization tools. The survey's findings
showed that although people like tailored advice, they are also irritated by ideas that aren't
relevant to them and by the opaqueness of data utilization. The focus group talks also
highlighted worries about what was viewed as ongoing surveillance and the lack of control
over algorithmic choices.

In order to allay these worries, | suggest a comprehensive strategy that enables user-
driven customization of recommendation systems, increases openness in data-collecting
procedures, and applies privacy-preserving personalization approaches. While preserving the
quality of personalization, federated learning, and differential privacy can be integrated to
reduce the dangers of data exposure. Additionally, platforms ought to provide users with the
ability to dynamically modify their customization choices and provide more transparent signs
that explain the recommendations for certain content. Maintaining compliance with well-
established privacy laws like the CCPA and GDPR will strengthen user confidence in digital
platforms.

A more user-centered approach to content curation can be promoted by digital media
platforms Dby coordinating customization tactics with user expectations and privacy
protections. This will eventually increase engagement and trust.
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MACHINE LEARNING MODEL FOR ELECTRICITY MARKET
FORECASTING

Abstract: Accurate electricity consumption forecasting is crucial for efficient energy
management, cost optimization, and grid stability. Traditional statistical models often fail to
capture the nonlinear and dynamic nature of electricity demand influenced by weather
conditions, economic activities, and seasonal variations. This study proposes a machine
learning-based forecasting model using Long Short-Term Memory (LSTM) networks,
leveraging meteorological and time-based variables to enhance prediction accuracy. The
research also explores the integration of Machine Learning Operations (MLOps) to automate
model deployment, monitoring, and continuous updates. Comparative experiments with
XGBoost and Random Forest reveal that while deep learning models excel in capturing
temporal dependencies, ensemble methods demonstrate competitive accuracy. The findings
highlight the potential of hybrid approaches and MLOps for improving electricity market
forecasting, ensuring more reliable and scalable solutions.

Keywords: Electricity Consumption Forecasting, Machine Learning, LSTM, Time-
Series Analysis, MLOps, Deep Learning, XGBoost, Random Forest, Energy Management,
Predictive Analytics, Grid Stability.

Introduction

Accurate forecasting of electricity consumption is essential given the growing global
demand for energy and the shift to sustainable and effective energy management. In order to
optimize resource allocation, balance supply and demand, and cut costs while maintaining
grid stability, accurate forecasting is essential. The intricate, nonlinear, and dynamic
character of energy consumption patterns is frequently difficult for traditional forecasting
techniques, such as statistical and econometric models, to capture.

Forecasting methods have been transformed by recent developments in machine
learning (ML) and deep learning (DL), which provide more precise and flexible models. A
subset of recurrent neural networks (RNNs) known as Long Short-Term Memory (LSTM)
networks has shown exceptional efficacy in handling time-series data with long-term
dependencies.Their ability to retain historical patterns makes them highly suitable for energy
demand forecasting, where consumption is influenced by various factors, including
meteorological conditions, economic activities, and seasonal variations.

The goal of this research is to create an LSTM-based model that can reliably forecast
power use while incorporating important environmental variables like temperature, humidity,
wind speed, and time-based characteristics. The study also looks into automating and
streamlining the forecasting model's deployment, monitoring, and ongoing updating through
the use of MLOps (Machine Learning Operations).

Relevance of the Problem
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Energy use is dynamic by nature and impacted by a variety of exogenous factors,
including the economy, social norms, and weather. Market efficiency, power generation, and
distribution are all severely hampered by the unpredictable nature of energy demand. The
nonlinear interconnections and large variations in electricity demand are frequently
overlooked by traditional forecasting techniques like multiple linear regression and
autoregressive integrated moving average (ARIMA). Inaccurate forecasts can therefore result
in ineffective energy distribution, higher operating expenses, and possibly a scarcity of
supplies.

The adoption of deep learning techniques, particularly LSTM, addresses these
challenges by enabling models to learn from sequential patterns and recognize long-term
dependencies. Additionally, by automating data ingestion, model retraining, and performance
monitoring, the incorporation of MLOps techniques improves the scalability and
dependability of predictive models. Advanced forecasting methods combined with
operational automation have the potential to greatly enhance energy sector decision-making,
resulting in more economical and sustainable energy management.

Objective of the Study

The primary objective of this study is to develop predictive model for electricity
consumption forecasting and establish a foundation for its automation through MLOps. The
key goals include:

Data Collection and Preprocessing:

Gather historical electricity consumption data and meteorological variables from
relevant sources.

Clean, normalize, and transform data into a structured format suitable for machine
learning.

Model Development:

Design and train Model capable of accurately predicting electricity consumption.

Compare performance with traditional forecasting methods using evaluation metrics
such as MAE and RMSE.

Identification of Key Influencing Factors:

Analyze the impact of temperature, humidity, time-of-day, and other exogenous
variables on energy demand.

Extract meaningful insights to enhance the interpretability of the model.

Preparation for MLOps Implementation:

Develop a strategy for automating model training, deployment, and monitoring.

Explore tools such as Docker, MLFlow, and CI/CD pipelines to integrate MLOps into
the forecasting system.

By achieving these objectives, this study aims to contribute to the optimization of
electricity consumption forecasting, leading to improved energy management, reduced costs,
and increased grid efficiency.

Structure of the Paper

The remainder of this paper is structured as follows: Section 2 reviews existing work
on ML-based malware detection. Section 3 describes the methodology, including dataset
collection, feature selection, and model training. Section 4 presents the experimental results
and model comparisons. Section 5 discusses the implications, challenges, and future research
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directions. Finally, Section 6 concludes the study.

Related Work

Existing ML-Based Approaches for Electricity Market Forecasting

The increasing complexity of electricity markets, influenced by fluctuating demand,
renewable energy integration, and dynamic pricing mechanisms, has led to the widespread
adoption of machine learning (ML) techniques for forecasting. Traditional statistical
methods, such as autoregressive integrated moving average (ARIMA) and multiple linear
regression, have proven insufficient in handling the nonlinearity and seasonality of energy
data. Consequently, advanced ML models, including deep learning architectures, ensemble
learning techniques, and hybrid models, have gained traction in improving forecasting
accuracy:

1. Statistical and Econometric Models

Historically, forecasting electricity market trends relied on statistical approaches such
as ARIMA, exponential smoothing, and regression-based models. While these models
perform well for stationary data with linear trends, they struggle with volatile energy markets
that exhibit nonlinear dependencies and exogenous influences such as weather conditions and
economic activity.

2. Machine Learning Approaches

Machine learning methods have demonstrated superior performance in capturing
complex relationships in energy consumption and price forecasting. The key ML-based
approaches include:

Support Vector Regression (SVR): SVR has been used to model nonlinear
relationships in electricity demand forecasting. It performs well for small datasets but lacks
scalability for large, real-time applications.

Random Forest (RF) and Gradient Boosting Machines (GBM): These ensemble
learning methods leverage multiple decision trees to improve prediction accuracy. RF and
GBM handle high-dimensional datasets effectively and are robust against noise but may
require extensive hyperparameter tuning.

Extreme Gradient Boosting (XGBoost): XGBoost has emerged as one of the most
powerful tree-based models for electricity price and demand forecasting. It efficiently
captures nonlinear dependencies and interactions between features while mitigating
overfitting through regularization techniques.

3. Deep Learning Techniques

Deep learning models have revolutionized electricity market forecasting by capturing
sequential dependencies and nonlinear trends more effectively than traditional ML models.
The primary deep learning techniques applied in energy forecasting include:

Long Short-Term Memory (LSTM) Networks: LSTM is a specialized type of recurrent
neural network (RNN) designed to handle long-term dependencies in time series data.
Studies have shown that LSTM outperforms traditional ML methods in forecasting electricity
consumption by retaining historical information and mitigating issues related to vanishing
gradients.

Gated Recurrent Units (GRU): Similar to LSTM but computationally more efficient,
GRU has been used for short-term electricity demand forecasting, achieving competitive
accuracy with reduced training time.
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Convolutional Neural Networks (CNNs): Although primarily used for image
processing, CNNs have been applied to extract spatial and temporal patterns in electricity
demand, often in combination with LSTM in hybrid architectures.

4. Hybrid and Ensemble Models

Recent research has explored the combination of multiple ML and DL models to
enhance forecast accuracy:

LSTM-XGBoost Hybrid Models: These models leverage LSTM’s ability to capture
temporal dependencies and XGBoost’s feature selection and regression capabilities,
improving overall forecasting performance.

CNN-LSTM Models: Combining CNN’s feature extraction ability with LSTM’s
temporal modeling power has shown promise in energy demand forecasting.

Stacked and Bagged Models: Ensemble methods that stack multiple ML models, such
as RF, SVR, and XGBoost, improve robustness by aggregating diverse predictions.

5. Integration of MLOps for Continuous Improvement

The growing complexity of electricity market forecasting necessitates the integration
of MLOps (Machine Learning Operations) to automate data preprocessing, model retraining,
and deployment. Key MLOps practices include:

Continuous Integration and Deployment (CI/CD): Ensures that forecasting models
remain up-to-date by automatically retraining and deploying new versions based on the latest
data.

Data Pipeline Automation: Facilitates real-time data ingestion, transformation, and
feature engineering, improving the scalability and adaptability of ML models.

Model Monitoring and Performance Tracking: Enables real-time evaluation of forecast
accuracy, allowing for quick adjustments and retraining when model drift is detected.

Conclusion

The evolution of electricity market forecasting has been marked by a transition from
statistical models to advanced ML and deep learning approaches. While traditional methods
provide a baseline, ML techniques such as LSTM, XGBoost, and hybrid models have
significantly improved forecasting accuracy. The integration of MLOps further enhances
these capabilities by ensuring continuous model optimization and automation. Future
research should focus on refining hybrid models, integrating external factors such as
economic indicators, and improving real-time deployment strategies for enhanced electricity
market stability and efficiency.

Methodology

Various methodological approaches have been explored in the literature to enhance the
accuracy and reliability of electricity market forecasts. Mandadapu (2024) examined time
series and machine learning approaches for forecasting day-ahead electricity prices in Irish
markets, providing a comprehensive evaluation of their performance. Their study highlights
the potential of combining different methodologies to achieve more accurate and reliable
forecasts.

Pelekis et al. (2023) conducted a comparative assessment of deep learning models for
day-ahead load forecasting, investigating key drivers of accuracy. Their research underscores
the importance of selecting appropriate machine learning algorithms and methodologies to
improve forecast accuracy. Bahaweres et al. (2022) explored the use of Docker and
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Kubernetes pipelines for DevOps software defect prediction with an MLOps approach. Their
study provides valuable insights into the integration of MLOps with other operational
frameworks, emphasizing the importance of a comprehensive approach to machine learning
and forecasting in the energy sector.

Data collection

The study of electricity consumption forecasting requires an extensive dataset that
integrates meteorological and electricity usage data. The primary aim of the data collection
process was to gather precise, structured, and comprehensive information that would support
building accurate predictive models while identifying key factors influencing energy
consumption patterns.

Meteorological Data: Meteorological parameters are one of the key drivers of
electricity consumption due to their significant impact on heating, cooling, and overall
energy needs. The meteorological data was collected from official sources such as
Kazhydromet, which provides detailed weather observations for all regions in Kazakhstan.
The following parameters were extracted:

Temperature (°C): A critical determinant of heating and cooling needs, influencing
energy demand significantly.

Relative Humidity (%): Affects perceived temperature and, consequently, energy
usage for comfort systems.

Wind Speed (m/s): Impacts heat loss from buildings, especially in colder regions.

Atmospheric Precipitation (mm): Correlates with seasonal patterns of energy demand.

Cloud Cover (%): Affects solar radiation and lighting needs, contributing to variations
In energy usage.

Electricity Consumption Data: The electricity consumption data was obtained from
national energy organizations such as KEGOC (Kazakhstan Electricity Grid Operating
Company) and the Ministry of Energy. These datasets provided insights into the hourly,
daily, and monthly consumption patterns for different regions. However, in cases where only
aggregated data was available (e.g., annual consumption), disaggregation techniques were
applied based on known usage patterns, population distribution, and climatic factors. The
collected electricity consumption data included:

Hourly Electricity Demand (kWh): Representing real-time energy usage patterns
across regions.

Regional Consumption Statistics: Highlighting the variations in energy use due to
climatic and socio-economic factors.

Electricity Consumption Data: The electricity consumption data was obtained from
national energy and Statistical organizations. These datasets provided information on
consumption patterns across regions, reflecting variations influenced by climatic and socio-
economic factors. The data included both temporal and regional dimensions, forming the
basis for analyzing and forecasting electricity demand.

Key Factors Affecting the Electricity Market

The analysis identified several key factors influencing electricity consumption:

Weather Conditions: Temperature, humidity, and wind speed significantly affect
heating, cooling, and overall energy usage.
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Time of Day: Morning and evening peaks correspond to higher activity levels, while
nighttime sees reduced demand.

Day of the Week: Consumption patterns differ between weekdays and weekends,
reflecting residential and commercial usage variations.

Seasonality: Energy demand increases in summer due to cooling needs and in winter
due to heating requirements.

Socio-Economic Factors: Population density, economic activity, and holidays impact
regional consumption trends.

Analysis of Existing Forecasting Methods

A comprehensive review of existing methods provided insights into the strengths and
limitations of various approaches:

Statistical Methods: Traditional techniques like ARIMA are effective for linear data
but struggle with high volatility and nonlinear dependencies.

Machine Learning Methods: Algorithms such as Support Vector Regression (SVR)
and Random Forest (RF) excel in capturing nonlinear patterns when combined with
exogenous variables like weather.

Deep Learning Methods: Advanced models like LSTMs and Groups outperform others
in handling complex temporal dependencies and high-frequency data. Studies by Lago et al.
(2018) and Aguilar Madrid (2021) highlighted their effectiveness in energy forecasting.

The reviewed literature also emphasized the importance of integrating meteorological
data, temporal features, and region-specific factors to improve accuracy.

Selection of Metadata for Analysis

To develop an effective static malware detection model, we selected 19 metadata
features from each file, ensuring they provide sufficient discriminative power for
classification. These features include file permissions, user and group identifiers (UID,
GID), file size, timestamps (creation, modification, access), cryptographic hashes (MD5,
SHA-256), file type, imported libraries, exported functions, PE file sections, entry point,
compiler version, suspicious imports (e.g., WinExec, ShellExecute), VirusTotal status,
and byte-level statistics (mean and standard deviation) [5].

The selection was based on practical relevance in malware analysis. Features like file
permissions and access timestamps help detect unauthorized system modifications.
Cryptographic hashes assist in identifying known malware variants, while imported
libraries and function calls reveal suspicious APl usage often associated with malicious
behavior. Byte distribution metrics further aid in distinguishing obfuscated malware from
benign software [8].

Data Collection Process

A dataset of 2,164 files was compiled, consisting of 1,082 benign and 1,082 malicious
samples. Malicious files were sourced from publicly available malware repositories, while
benign files included commonly used system binaries and software executables [6].

To extract the selected metadata, a custom Python script was developed using the os,
hashlib, pefile, and pandas libraries. This script automated feature extraction and stored the
collected attributes in a structured dataset for model training and evaluation [3].

Selection of Machine Learning Models
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Several ML and deep learning models were chosen for evaluation based on their
suitability for static malware classification:

. Random Forest (RF) & XGBoost — Effective for structured tabular data,
providing strong classification performance with built-in feature importance analysis.

. Support Vector Machine (SVM) — Applied for comparison, though it may
struggle with high-dimensional feature sets.

. Convolutional Neural Network (CNN) — Utilized for pattern recognition in
binary sequences, allowing deep learning-based feature extraction from raw file structures.
. Ensemble Model — A combination of multiple classifiers (VotingClassifier) to

enhance detection accuracy and reduce biases inherent in individual models [2].

These models were selected based on their historical performance in malware
detection and their ability to process static file attributes effectively [1].

Data Preprocessing

Effective data preprocessing is crucial for building a robust and accurate forecasting
model. The dataset used in this study consists of time-series data representing electricity
consumption over time:

5.  Target Variable Extraction - The target variable for prediction, electricity
consumption (consume), was extracted from the dataset.

6. Feature Scaling using MinMaxScaler— Since neural networks perform better
with normalized data, MinMaxScaler was applied to scale the target variable within the range
[0,1]. This prevents large variations in numerical values from affecting the model's learning
process.

These preprocessing techniques ensured that the dataset was optimized for training
without introducing biases or inconsistencies [4].

Data Splitting and Training Strategy

The dataset was split into 80% training and 20% testing subsets to ensure a robust
evaluation.

Reshaping data in a 3D format: (samples, time steps, features). Thus, the training and
test datasets were reshaped accordingly.

Experimental Results

In order to assess the performance of different forecasting techniques, we conducted
experiments on a real-world daily power consumption dataset spanning from 2019 to 2021.
In addition to the primary target variable (consume), this dataset contains several external
features: date, station, temperature, cloud cover, humidity, and wind_speed. Each row
represents daily aggregated consumption data collected across multiple stations,
accompanied by local meteorological measurements that can influence energy usage patterns.

Compared three distinct modeling approaches:

LSTM Neural Network.

Implemented a recurrent neural network (RNN) based on LSTM layers to capture
sequential patterns.

During training (10 epochs), the model’s training loss steadily decreased from 0.0389
in the first epoch down to 9.1715x10°(-4) by the final epoch. Simultaneously, its validation
loss reached as low as 2.3436x10"(-4) and ended up around 4.2940x107(-4), indicating that
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the model was successfully learning temporal dependencies without clear signs of
overfitting.

The inclusion of weather-related features (temperature, cloud cover, humidity, wind
speed) likely helped the LSTM adapt to short-term fluctuations and seasonal effects. With
more extensive hyperparameter tuning (e.g., adjusting the number of epochs, dropout, layer
sizes, learning rate), the LSTM could potentially improve further.

XGBoost.

A gradient boosting framework was used, with 200 estimators and an early-stopping
criterion.

XGBoost achieved a Mean Absolute Error (MAE) of 109.032 and a Root Mean
Squared Error (RMSE) of 260.179. When evaluating tolerance-based accuracy (i.e.,
predictions within £5% of the actual value), XGBoost attained 97.98% accuracy.

These metrics illustrate that XGBoost is effective at handling tabular data with mixed
feature types, leveraging the station- and weather-related fields to refine its forecasts.

Random Forest.

We trained a Random Forest regressor with 100 trees and a maximum depth of 7,
using all features from the dataset.

It obtained an MAE of 95.902, an RMSE of 230.862, and the highest tolerance-based
accuracy at 98.02%.

These results show that an ensemble of decision trees, when tuned properly, can
capture patterns in both the consumption history and the additional weather variables
effectively.

In summary, the neural network approach (LSTM) demonstrates strong potential for
modeling time dependencies and shows a steady decrease in loss during training. However,
the ensemble-based methods (XGBoost and Random Forest) delivered slightly more precise
final predictions in terms of error metrics (MAE, RMSE) and tolerance-based accuracy. This
outcome underscores the importance of trying multiple modeling techniques on time series
problems, as different architectures can leverage different aspects of the data.

Key Observations

Impact of Feature Engineering

By integrating external weather variables (temperature, cloud cover, humidity, wind
speed) alongside the target consumption data, all three models were able to account for day-
to-day fluctuations caused by environmental factors. This comprehensive feature set likely
contributed to the high accuracy scores, underscoring that consumption patterns cannot be
fully explained by past usage alone.

Temporal Dynamics vs. Ensemble Learning

The LSTM model excelled in capturing the temporal dependencies inherent to daily
consumption. Its loss curve consistently improved, indicating effective learning from past
trends.

Despite this, the Random Forest and XGBoost—methods not inherently designed to
handle sequence data—performed competitively, and even outperformed the LSTM in terms
of MAE and RMSE. Their ability to handle tabular data with engineered features shows that,
In many practical forecasting tasks, classical ensemble methods can match or exceed deep
learning approaches.
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Tolerance-Based Accuracy

Both XGBoost and Random Forest achieved an accuracy of roughly 98% when
allowing for a £5% margin around the true daily consumption values. This result signals a
high reliability of predictions for operational decision-making, suggesting that most forecasts
remain well within acceptable error ranges.

Potential for Further Improvements

Hyperparameter Tuning: The LSTM model might benefit from additional epochs,
different layer configurations (e.g., more LSTM layers or attention-based mechanisms), and
further fine-tuning of learning rates or batch sizes.

Validation Approaches: Employing a dedicated validation set or cross-validation
strategies for time series (e.g., rolling or walk-forward validation) can ensure more robust
estimates of generalization performance and aid in model selection.

Additional External Features: Integrating more granular data (e.g., hourly weather,
holiday schedules, socio-economic indicators) could further improve the models’ accuracy.

Overall, these results demonstrate that, given a rich set of exogenous features,
ensemble tree-based models and LSTM networks both hold significant promise for time
series forecasting. The choice between them may depend on specific practical considerations
(such as interpretability, ease of deployment, available computational resources, and the
nature of the data), but in this study, Random Forest emerged as the most effective in terms
of error metrics and accuracy under the tested conditions.

Conclusion

This study explored the application of machine learning for electricity consumption
forecasting. Given the complexity of energy demand influenced by various exogenous
factors such as meteorological conditions and socio-economic variables, traditional
forecasting models often fail to capture nonlinear dependencies effectively. The experimental
results demonstrate that LSTM-based models outperform conventional statistical approaches,
while ensemble methods like XGBoost and Random Forest provide competitive accuracy.

A key takeaway from the study is that feature engineering, particularly the integration
of external factors such as temperature, humidity, and wind speed, significantly improves
forecasting accuracy. Moreover, the results suggest that while deep learning models excel at
capturing temporal dependencies, classical ensemble methods remain highly effective,
particularly in structured datasets.

Despite these promising results, challenges remain in optimizing hyperparameters,
improving model generalization, and ensuring scalability for real-world applications.
Addressing these aspects will be crucial for enhancing the reliability and usability of machine
learning models in electricity market forecasting.

Future Directions

Several promising avenues for future work can enhance the accuracy, efficiency, and
scalability of electricity consumption forecasting models:

Hybrid Model Optimization

Investigate hybrid architectures that combine deep learning models (e.g., LSTM) with
traditional ensemble methods (e.g., XGBoost, Random Forest) to leverage the strengths of
both approaches.

Integration of Additional External Factors
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Expand the dataset to include real-time electricity pricing, economic indicators, social
activity patterns, and industrial production metrics to improve prediction robustness.

Advanced Hyperparameter Optimization

Utilize automated tuning techniques such as Bayesian optimization, grid search, or
genetic algorithms to refine LSTM model parameters and improve accuracy.

Robust Validation Techniques

Implement advanced time-series validation strategies, such as rolling window
validation and walk-forward cross-validation, to enhance model generalization.

Real-Time Forecasting and Deployment

Develop a pipeline for real-time electricity consumption forecasting by integrating
streaming data sources and deploying models in an operational environment.

Explainability and Interpretability

Apply explainability methods such as SHAP (Shapley Additive Explanations) or
LIME (Local Interpretable Model-Agnostic Explanations) to enhance model transparency
and trustworthiness for stakeholders.

Implementation of MLOps Practices

Automate model training, validation, and deployment using MLOps principles.

Develop continuous integration and deployment (CI/CD) pipelines to ensure models
remain updated with the latest data.

Monitor model performance over time to detect drift and trigger retraining when
necessary.

Scalability and Cloud Deployment

Explore cloud-based solutions for large-scale deployment, leveraging platforms like
AWS SageMaker, Google Al Platform, or Azure ML to ensure model scalability and
automation.

By addressing these areas, future research can refine electricity demand forecasting
models, making them more accurate, interpretable, and adaptable to real-world conditions.
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ADVANCEMENTS IN DEEP LEARNING FOR CHEST X-RAY ANALYSIS: A
COMPARATIVE REVIEW

Abstract: Chest X-ray (CXR) imaging is a fundamental tool in clinical diagnostics,
and recent advancements in machine learning (ML) and deep learning (DL) have
significantly improved the accuracy and efficiency of disease classification. This study
presents a comparative analysis of state-of-the-art ML approaches for CXR classification,
focusing on dataset characteristics, preprocessing techniques, model architectures,
optimization strategies, and evaluation metrics. The analysis covers convolutional neural
networks (CNNs), hybrid models, and transformer-based architectures, examining their
performance in classifying diseases such as COVID-19, pneumonia, tuberculosis (TB), and
lung cancer. The results highlight the effectiveness of ensemble models, attention
mechanisms, and transfer learning to improve diagnostic accuracy. In particular, transformer-
based models, such as the Enhanced Swin Transformer (EnSTrans) and ResNet-16 hybrids,
demonstrated superior classification accuracy, with some models exceeding 0,99.
Differences in optimization strategies, including hyperparameter tuning, data augmentation,
and novel optimization algorithms, are also discussed. The findings provide insights into the
strengths and limitations of current CXR classification methods, emphasizing the need for
further improvements in explainability, model efficiency, and real-world clinical integration.

Keywords: Chest X-ray classification, machine learning, deep learning, convolutional
neural networks, transformers, tuberculosis detection, pneumonia detection, COVID-19
diagnosis, medical image analysis

Introduction

Chest X-ray imaging is a key component of clinical diagnostics due to its wide
availability. The recent surge in the application of machine learning (ML) and deep learning
(DL) techniques has significantly advanced the interpretation of these images, improving the
detection of various pulmonary diseases such as pneumonia, tuberculosis (TB), COVID-19,
chronic obstructive pulmonary disease (COPD), and more [1]-[4]. Early works primarily
focused on building robust classification frameworks, while more recent studies have
expanded into segmentation, regression (e.g., lung volume estimation), multimodal data
fusion, and explainability. These advancements not only enhance diagnostic accuracy but
also lay the groundwork for the eventual goal of automatically generating comprehensive,
clinically meaningful descriptions from chest X-ray images [5], [6].
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Deep Learning Approaches for Chest X-Ray Analysis

Classification and Ensemble Methods. A significant part of the literature is devoted to
the development and evaluation of deep learning architectures for the classification of lung
diseases. Alshmrani et al. [1] and Kumar et al. [2] demonstrated that pre-trained CNNs such
as VGG19, when combined with additional convolutional layers and ensemble strategies, can
accurately classify conditions like pneumonia, lung cancer, TB, lung opacity, and COVID-
19. Further extending this work, researchers such as Sanida et al. [7], Mohan et al. [8], and
Shelke et al. [9] compared transfer-learning approaches using models like VGG16, Inception
ResNet, DenseNet, and custom-built CNNs to distinguish among multiple classes (e.g.,
normal, COVID-19, bacterial pneumonia, viral pneumonia, and TB) with remarkable
accuracy.

Additional studies have evaluated the performance of transformer-based models and
hybrid architectures. Chen et al. [10] demonstrated that a fine-tuned vision transformer
model achieved superior performance in COVID-19 diagnosis compared to conventional
CNNs, while Srinivas et al. [11] addressed issues of overfitting and misclassification with
a hybrid 1V3-VGG model. Nigam et al. [12] and Awan et al. (2021) also contributed
to COVID-19 detection efforts by comparing multiple state-of-the-art architectures,
including EfficientNet and NASNet—highlighting the promise of deep learning systems in
rapidly distinguishing COVID-19 from other conditions.

Segmentation and Localization Techniques. Beyond classification, segmentation
of lung fields and pathological regions is critical for both diagnosis and the potential
generation of descriptive reports. Wei et al. [4] introduced an anatomically guided system
that uses landmarks (e.g., the trachea) to accurately segment structures such as the right
internal jugular line. In parallel, Ou et al. [13] de- veloped U-Net-based models (including
Attention U-Net and U-Net++) to semantically segment tuberculosis lesions from chest X-
rays, achieving high intersection-over-union scores that underscore the importance of
precise lesion localization for subsequent descriptive tasks.

Other segmentation approaches have combined data augmentation and ensemble
strategies to improve performance. Bharati et al. [14] proposed a hybrid framework
(VDSNet) that integrates VGG features, data augmentation, and spatial transformer
networks to achieve improved precision and recall in lung disease detection on both full
and sample datasets.

Regression and Quantitative Analysis. In addition to classification and
segmentation, some studies have addressed quantitative evaluation of lung function from
Imaging data. Ghimire and Subedi [15] proposed a multi-task learning framework that
jointly performs lung segmentation and regression to estimate lung volume capacity from
X-ray images. By combining segmentation outputs with regression networks, this approach
achieved lower mean square error compared to using independent networks—a promising
step toward automating quantitative assessments.

Integrating clinical parameters with imaging data further enriches diagnostic
systems. Zou et al. [16] developed an ensemble model that fused clinical data with chest
X-ray features, thereby improving both disease detection and severity staging. This
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multimodal fusion approach is critical for developing future systems capable of generating
detailed, context- rich descriptions that go beyond image interpretation alone.

Optimization, Explainability, and Continuous Learning. Optimizing deep
learning models for clinical use is a recurring theme in literature. Techniques such as
hyperparameter tuning, cross-validation, and the use of evolutionary algorithms have been
applied to refine model performance [17]-[19]. Chen et al. [19] monitored training loss
regression slopes for generative adversarial networks (GANS), ensuring the generation of
high-quality synthetic images for data augmentation. Furthermore, A’yuni et al. [20]
incorporated continuous learning into TB detection systems, allowing models to update as
new data become available, ensuring sustained performance over time.

Explainability is essential for clinical acceptance of Al tools. Ifty et al. [17] explored
explainable Al (XAl) methodologies alongside various deep learning models—including
CNNs, ensembles, and transformers—to enhance trust in the decision- making process for
lung disease classification. Similarly, Lee [21] demonstrated that deeper ResNet
architectures tend to incorporate larger portions of the image into their inference process,
contributing to improved interpretability.

Applications in Pediatric and Infectious Diseases. Specialized applications of ML
for pediatric populations have also been explored. K. Chen et al. [22] developed a
computer-aided diagnostic system for common pulmonary diseases in children—including
bronchiolitis, pneumonia, and pneumothorax—using a combination of YOLOv3 for lung
field localization and various classification schemes.

The COVID-19 pandemic spurred a wealth of research into automated detection
from chest X-rays and CT scans. Saygili [23], Nigam et al. [12], and Awan et al. [24]
developed systems for rapid COVID-19 detection that achieve high accuracy while also
distinguishing COVID-19 from other forms of pneumonia. Studies by Kotei and
Thirunavukarasu [25], Wang et al. [26], and Goswami et al. [27] reported high diagnostic
performance using hybrid transformer-CNN models and EfficientNet-based architectures for
TB detection. Mamlook et al. [28] and S,ahin" et al. [29] developed deep learning
frameworks specifically targeting pneumonia detection, with reported accuracies exceeding
98% in some cases.

Comparative Analysis of Machine Learning Methods for Chest X-Ray Classification

This section presents a comparative analysis of the methods utilized in five different
studies focusing on deep learning approaches for chest X-ray (CXR) image classification.
The analysis covers dataset characteristics, preprocessing techniques, model architectures,
optimization strategies, and evaluation metrics, highlighting both similarities and
differences among the approaches.

A. Dataset Characteristics and Preprocessing

Each study utilized distinct datasets with varying sizes and image classes.
Alshmrani et al. [1] used a large dataset comprising 80,000 CXR images, covering six
disease categories, including COVID-19, pneumonia, tuberculosis (TB), lung cancer, lung
opacity, and normal cases. Nettur et al. [30] focused on pediatric pneumonia detection
with a dataset of 5,856 images, while Visu et al. [31] employed a dataset for TB



«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

classification with 662 cases (336 TB-positive and 326 normal cases). Bennour et al. [32]
developed three models trained on multiple benchmarks for classifying COVID-19,
pneumonia, and pulmonary opacity. Kotei and Thirunavukarasu [25] used the TBX11K
dataset, which includes three categories—Healthy, Sick but non-TB, and TB—to ensure
better representation of real-world clinical settings.

Preprocessing techniques varied across studies but shared common practices such as
normalization and resizing. Alshmrani et al. [1] resized all images to 224x224 pixels and
applied pixel intensity normalization. Nettur et al. [30] implemented data augmentation
techniques, including rotation, width/height shifts, and brightness adjustments, to enhance
model robustness. Visu et al. [31] applied Adaptive Gaussian Filtering for noise removal,
followed by data augmentation using shifting, scaling, cropping, flipping, and rotation.
Bennour et al. [32] employed image resizing and normalization without explicit
augmentation strategies. Preprocessing steps included dataset balancing and class
activation mapping for visualization, as implemented by Kotei and Thirunavukarasu [25],
to ensure better model interpretability.

B. Model Architectures

Each study proposed distinct deep learning architectures tailored to their classification
tasks. Alshmrani et al. [1] used a hybrid model combining VGG19 with additional CNN
layers for feature extraction and classification, achieving an accuracy of 96.48%. Nettur et al.
[30] developed a lightweight weighted ensemble model combining MobileNetV2 and
NASNetMobile, attaining 98.63% accuracy. Visu et al. [31] proposed an Enhanced Swin
Transformer (EnSTrans) model with an Attention UNet (A_UNet) for segmentation and
Residual Pyramid Network-based MLP layers, reaching 99.06% accuracy. Bennour et al.
[32] designed three CNN-based models (CovCXR-Net, MDCXR3-Net, MDCXR4-Net) for
COVID-19 and multi-class lung disease detection, with top accuracy reaching 99.09%. Kotei
and Thirunavukarasu [25] integrated a transformer-based model with ResNet-16, leveraging
self-attention mechanisms to enhance diagnostic accuracy, achieving 99.38% accuracy while
maintaining computational efficiency.

C.Optimization and Training Strategies

The studies adopted different optimization techniques to improve model
performance. Alshmrani et al. [1] used the Adam optimizer with a learning rate of 0.000009
and batch size of 32, trained for 5,000 epochs. Nettur et al. [30] applied a transfer learning
approach, fine-tuning pre-trained CNNs on pneumonia images, freezing initial layers, and
modifying later layers with dropout and batch normalization. Visu et al. [31] employed
Enhanced Lotus Effect Optimization (EnLeQ) for optimizing loss functions, integrating self-
adaptive weighting strategies. Bennour et al. [32] used empirical hyperparameter tuning to
balance dropout rates and maximize learning efficiency in small datasets. Method of Kotei
and Thirunavukarasu [25] incorporated global average pooling with class activation mapping,
ensuring better interpretability of diagnostic decisions while optimizing computational
resource usage.

D.Performance Evaluation and Metrics
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To evaluate classification effectiveness, all studies reported key metrics such as
accuracy, precision, recall, Fl-score, and area under the curve (AUC). Model of
Alshmrani et al. [1] achieved an accuracy of 96.48%, with a precision of 97.56%, recall
of 93.75%, F1-score of 95.62%, and an AUC of 99.82%. Ensemble approach of Nettur et al.
[30] yielded an accuracy of 98.63%, with precision, recall, and F1-score values all around
98.64%, and an AUC of 99.77%. Visu’s [31] transformer-based segmentation model reached
an accuracy of 99.06%, with a precision of 99.15% and recall of 98.95%. CNN models of
Bennour et al. [32] achieved a top accuracy of 99.09%, demonstrating their effectiveness
despite dataset limitations. Hybrid transformer-ResNet-16 of Kotei and Thirunavukarasu [25]
model achieved 99.38% accuracy, highlighting the strength of transformer-based
architectures in capturing intricate features within X-ray images.

Each method presents innovative approaches to CXR classification, with Visu’s
transformer-based segmentation model achieving the highest accuracy. Nettur’s ensemble
model demonstrated efficiency in pediatric pneumonia detection, while multi-class
classification of Alshmrani et al. [1] framework and CNN models of Bennour et al. [32]
showcased deep learning’s potential in lung disease diagnosis. Transformer- ResNet-16
hybrid approach of Kotei and Thirunavukarasu [25] demonstrated that self-attention
mechanisms can enhance interpretability and classification performance. Future research could
explore integrating transformers, optimizing segmentation strategies, and enhancing real-world
deployment feasibility through lightweight models.

CONCLUSION

The reviewed literature demonstrates significant progress in chest X-ray analysis.
Studies addressing COVID-19, TB, pneumonia, and other pulmonary conditions reveal that
deep learning methods can achieve high diagnostic performance while providing interpretable
insights. Comparative studies and surveys underscore the challenges and opportunities that
remain, particularly regarding dataset imbalance, resource constraints, and the need for
clinically robust systems. Together, these studies provide a comprehensive foundation for the
eventual development of fully automated systems that can generate detailed, clinically relevant
radiological descriptions from chest X-ray images. By integrating advances in classification,
segmentation, optimization, and explainability with emerging NLP techniques, future research
promises to bridge the gap between image analysis and natural language reporting, ultimately
enhancing diagnostic accuracy and patient care.
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Al-POWERED INFORMATION SYSTEMS IN ONLINE SHOPPING: A
LITERATURE REVIEW

Abstract: The rapid advancement of artificial intelligence (Al) has significantly
transformed the landscape of online shopping. Al-powered information systems, particularly
recommender systems, big data analytics, deep learning techniques, and fraud detection
mechanisms, have enhanced personalization, decision-making, and security in e-commerce.
This literature review examines recent studies on Al applications in online shopping,
analyzing their methodologies, findings, and future research directions. The review also
highlights emerging challenges, including explainable Al, ethical concerns, and scalability
Issues, suggesting areas for future research to ensure a more effective and responsible
deployment of Al in e-commerce.
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Introduction. Online shopping has evolved into a sophisticated digital ecosystem
driven by Al technologies. Al-powered information systems play a critical role in improving
customer experience, optimizing business strategies, and mitigating risks. The integration of
artificial intelligence (Al) in e-commerce has led to enhanced personalization, predictive
analytics, and automation, reshaping how consumers interact with digital marketplaces.

Traditional online shopping relied heavily on rule-based systems and static databases,
offering limited personalization and requiring significant human intervention. However, Al-
driven solutions have revolutionized the industry by leveraging vast datasets to predict
customer preferences, automate decision-making, and enhance fraud detection. Machine
learning (ML) algorithms analyze behavioral patterns, deep learning models refine
recommendations, and natural language processing (NLP) facilitates conversational Al-
driven support systems, making online shopping more interactive and efficient.

As Al technologies continue to evolve, businesses are leveraging Al to refine marketing
strategies, streamline supply chain management, and enhance fraud detection measures. The
widespread adoption of Al in e-commerce has also raised questions about ethical
considerations, data privacy, and algorithmic bias, making it essential for researchers and
businesses to address these concerns proactively.

This literature review explores the key contributions of Al in online shopping,
highlighting recommender systems, big data analytics, deep learning applications, and fraud
detection. Furthermore, it examines existing research, identifies challenges, and proposes
future directions for Al in e-commerce, ensuring continued innovation and sustainable
growth in the digital shopping ecosystem.
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Overview of Information Systems in Online Shopping. Information systems play a
critical role in e-commerce by managing data, facilitating transactions, and improving
customer engagement. These systems are responsible for inventory management, payment
processing, order tracking, and customer relationship management. Traditional information
systems rely on predefined rules and manual data management, which often fail to adapt to
the dynamic and complex nature of online shopping. They lack the flexibility and scalability
needed to meet the ever-evolving demands of consumers.

Al-enhanced systems, on the other hand, leverage machine learning, natural language
processing (NLP), and big data analytics to provide real-time insights, personalized
experiences, and automated decision-making capabilities. These technologies allow
businesses to analyze vast amounts of consumer data, predict purchasing patterns, and
optimize marketing strategies. The transition from conventional systems to Al-driven
solutions has significantly improved operational efficiency and customer satisfaction in
online shopping. Al-driven information systems can dynamically adjust pricing, personalize
product recommendations, and enhance fraud detection, making them indispensable in the
modern e-commerce landscape.

As e-commerce continues to evolve, the role of information systems in managing
transactions, customer interactions, and decision-making has become increasingly crucial.
Traditional information systems rely on predefined rules and manual data processing, which
often fail to adapt to the complexities of modern online shopping. In contrast, Al-enhanced
information systems leverage advanced technologies such as machine learning, big data
analytics, and natural language processing to provide personalized recommendations,
automate customer support, and improve overall efficiency. The following table highlights
the key differences between traditional and Al-enhanced information systems in online
shopping:

Table 1 — Comparison of traditional vs. Al-enhanced information systems

Feature

Traditional Systems

Al-Enhanced Systems

Data Processing

Manual/rule-based

Automated, real-time ML analysis

Personalization

Generic recommendations

Personalized, behavior-based

Customer Support

Human chat/email

Al chatbots, virtual assistants

Fraud Detection

Rule-based

Adaptive ML fraud detection

User Experience

Standard Ul

Adaptive Ul, smart search

Decision-making

Human-driven

Al predictive analytics

Security

Basic security

Advanced Al-based security

Scalability

Limited

Highly scalable

Al-Powered Recommender Systems. Recommender systems are crucial in e-
commerce, helping online retailers personalize product suggestions based on user
preferences, browsing history, and purchasing behavior. These systems enhance customer
engagement, improve user experience, and boost sales.

Traditional recommendation methods, such as collaborative filtering, often struggle
with challenges like data sparsity and the cold-start problem. Al-powered approaches,
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particularly deep learning and sentiment analysis, have significantly improved
recommendation accuracy and adaptability.

Valencia-Arias et al. [1] highlight the use of deep learning models and sentiment
analysis to refine recommendations by analyzing vast datasets and customer reviews. Zhou
[2] demonstrates the effectiveness of recurrent neural networks (RNNSs) in tracking
sequential user behavior, leading to more precise predictions. Additionally, Guan, Wei, and
Chen [3] introduce the Deep-MINE framework, which integrates product images,
descriptions, and reviews to enhance personalization.

As Al-driven recommender systems continue to evolve, future research may focus on
reducing biases, improving transparency, and refining real-time recommendation models for
better user engagement.

Big Data Analytics in E-Commerce. Big data analytics is a key driver of e-commerce
decision-making, enabling businesses to analyze vast consumer datasets and extract valuable
insights. It plays a critical role in predicting consumer behavior, optimizing marketing
strategies, and improving operational efficiency.

Zineb et al. [4] emphasize how machine learning models analyze purchasing patterns
and predict trends, allowing businesses to personalize promotions and optimize inventory
management. Alrumiah and Hadwan [5] explore the use of big data for dynamic pricing,
where real-time analysis helps retailers adjust prices based on demand and competitor
strategies. However, challenges such as data security and high implementation costs remain
significant concerns.

Lv [6] introduces a deep learning-based user behavior prediction model, integrating big
data to refine shopping recommendations and enhance marketing strategies. As big data
analytics continues to shape e-commerce, future advancements may focus on improving real-
time processing, enhancing data privacy, and making analytics-driven decision-making more
efficient.

Al-Driven Precision Marketing. Al-driven precision marketing enables businesses to
deliver highly personalized promotions, optimize pricing strategies, and enhance customer
engagement. By analyzing user behavior, Al helps retailers target the right audience with
relevant content, improving conversion rates and overall revenue.

Aravindhan et al. [7] highlight successful applications of Al in precision marketing,
with companies like Amazon, Netflix, and Alibaba’s Taobao using Al to personalize
advertisements and adjust prices dynamically. These platforms leverage Al-powered
recommendation engines and real-time bidding algorithms to maximize marketing efficiency.

Khrais [8] examines AI’s role in understanding consumer sentiment through sentiment
analysis and demand forecasting, allowing businesses to tailor marketing campaigns to
customer preferences. However, ethical concerns such as data privacy and algorithmic bias
remain challenges in Al-driven marketing, necessitating responsible Al implementation.

As Al-powered marketing continues to evolve, future advancements will likely focus on
improving transparency, reducing bias, and enhancing the explainability of Al-generated
marketing decisions.

Al for Fraud Detection in Online Shopping. The increase in digital transactions has
led to a growing need for Al-powered fraud detection systems that safeguard e-commerce
platforms from fraudulent activities. Al-driven fraud detection utilizes machine learning
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algorithms to monitor transactions in real time, identifying suspicious patterns and
preventing potential threats.

Rani and Mittal [9] analyze the role of Al in fraud detection, emphasizing the
importance of real-time anomaly detection to minimize financial risks. Machine learning
models help distinguish between legitimate and fraudulent transactions, reducing false
positives and improving the security of online payments.

Al-driven fraud prevention systems also integrate behavioral analysis, biometric
authentication, and predictive analytics to enhance security measures. As cyber threats
become more sophisticated, future developments in fraud detection will likely focus on
improving accuracy, reducing false alarms, and strengthening AI’s ability to adapt to new
fraudulent tactics.

Challenges and Future Research Directions. While Al-powered information systems
have significantly improved online shopping experiences, several challenges must be
addressed to ensure their effectiveness, ethical use, and seamless integration into e-commerce
platforms.

Explainable Al (XAl)

One of the major challenges in Al-driven e-commerce is the lack of transparency in
decision-making processes. Khrais [8] emphasizes the need for explainable Al (XAl) to
enhance trust and interpretability. Consumers and businesses often struggle to understand
how Al algorithms generate recommendations or detect fraud, raising concerns about
fairness and accountability. Future research should focus on developing interpretable Al
models that offer clear explanations for their outputs without compromising performance.

Ethical Considerations

The ethical implications of Al in online shopping, including data privacy, algorithmic
bias, and consumer manipulation, remain pressing concerns. Al models rely heavily on user
data, raising questions about how personal information is collected, stored, and used. Khrais
[8] highlights the risk of biased recommendations and the potential for Al-driven marketing
to exploit consumer behavior. Regulatory frameworks and ethical Al practices must be
established to promote transparency, fairness, and consumer protection in e-commerce.

Scalability and Integration

As Al technologies continue to evolve, their integration across diverse e-commerce
platforms presents challenges related to scalability and compatibility. Many retailers,
especially small and medium-sized enterprises (SMEs), struggle with the high costs and
technical complexities of Al adoption. Future research should explore cost-effective Al
solutions that can be seamlessly integrated into different online shopping environments.
Additionally, advancements in cloud-based Al services and API-driven architectures could
improve adaptability and efficiency across various retail platforms.

By addressing these challenges, Al-powered information systems can continue to
evolve, offering more reliable, ethical, and scalable solutions for the future of online
shopping.

Conclusion. Al-powered information systems have revolutionized online shopping by
enhancing personalization, optimizing marketing strategies, and securing transactions. The
ability to analyze vast amounts of consumer data in real time allows e-commerce businesses
to tailor their services to individual preferences, thereby improving customer satisfaction and
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engagement. Al-driven fraud detection mechanisms further contribute to the security and
trustworthiness of online transactions, protecting both consumers and businesses from
financial threats.

While significant progress has been made in Al integration within e-commerce, several
challenges remain, including ethical concerns, explainability of Al decisions, and scalability
issues. Future research should focus on enhancing AI’s transparency, ensuring ethical Al
deployment, and developing adaptable Al models for different e-commerce platforms.

The continued evolution of Al in e-commerce will shape the future of digital shopping,
offering more intelligent, secure, and consumer-centric experiences. As technology advances,
Al-powered information systems will play an even greater role in shaping the global online
shopping landscape, making e-commerce more efficient, personalized, and secure for all
stakeholders.
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COBPEMEHHBIE METO/Ibl TIPOTHO3UPOBAHUS CITPOCA: AHAJIU3
AJITOPUTMOB MAIIIMHHOI'O OBYYEHUS 1 UX IPUMEHUMOCTH B
PUTENJIE

AnHoTtaums: [IporHo3upoBanne cnpoca Ha TOBAPBI SABJISIETCS OJHOM M3 KIIFOYEBBIX
3a/1a4 B puteilie u Joructuke. CoBpeMeHHbIE AJITOPUTMbI MAITMHHOTO O0YYEHHUSI TO3BOJIIOT
3HAYUTEIBHO IOBBICUTH TOYHOCTH IMPOTHO30B, YTO CHOCOOCTBYET ONTUMH3ALMH 3alacos,
CHIWKEHUIO W3JIEP)KEK M YBEJIMYEHUIO NpUObUIM. B 1aHHON cTarhe paccMaTpUBarOTCS
pa3JIMYHbIE METOABI IPOTHO3MPOBAHMSA, BKIIOYAS KIACCUYECKUE CTATUCTUYECKHE MOJENH,
QIrOPUTMBl TPAJMEHTHOTO OyCTHHra W HeilpocereBble Noaxonabl. IIpoBenéH anamm3 ux
3(¢(HEKTUBHOCTH, PACCMOTPEHBI MPHUMEPHl PEATBHOTO HCIHOJB30BaHUS KOMIIAHUSIMH,
MPEJICTaBICHbl CXEMbl M Tpa@UKH, WIIIOCTPUPYIOIIKE YCIEIIHOE MPUMEHEHUE METOJIOB B
OusHece.

KiroueBble cji0Ba: NpPOTHO3UMPOBAHUE cCIlpoca, MalinHHOe oOydeHue, ARIMA,
rpaaueHTHbIi Oyctunr, LSTM, puteiin, aHanu3 BpeMEHHBIX PSI0B, TOYHOCTH MPOTHO30B.

Beenenune. ToyHOCTH TPOrHO3UMPOBAHMS CIpOCAa WIPAET BAXKHYK pOJb B
3¢ (pexTUBHOCTH OU3HEC-TIPOLIECCOB, OCOOEHHO B YCJOBHUSX BBICOKOM KOHKYPEHIMH U
M3MEHYHMBOr0 MOTPEOUTENbCKOro crpoca. OmUOKM B MPOTHO3aX MOTYT MPUBOAMTH K
neuunUTy WM M30BITOYHBIM 3amacaM, YTO HEraTUBHO OTpa)kaeTcd Ha (PUHAHCOBBIX
MoKa3zaTessiX KomMnaHuu. B mocnenHue rofpl akTUBHO Pa3BUBAOTCS METOJbI MAalIMHHOTO
oOy4eHHs, TO3BOJISIIOIIME CTPOUTH 00Jiee TOYHBIE MPOTHO3bI, YYUTHIBAS MHOMXECTBO
¢dakTtopoB. llepBbIMM HCCIEIOBaHUAMH Ha TEMYy NPOTHO3UPOBAHHUS BPEMEHHOTO psaa
Hayauch ¢ 19 Beka. BriepBble MOMBITKA pa3IoKUTh BPEMEHHOM psAJl HA TPEHII U CE30HHOCTh
IpEJICTaBJICHAa B CTaTbe MeTeoposiora baiica-bamnora, KOTOpPBIM BBINOJHUI Pa3JIOKEHUE
MEXIY TPEHIOM M CE30HHOCTBIO, MOJEIUPYS TPEHJ MOJIMHOMOM, a CE30HHOCTh —
(GbUKTUBHBIME TiepeMeHHbIMH. 3aTteM B 1884 romy O. IlovHTHHr [1] mpenmoxxun MeTon
aHaJIM3a BPEMEHHBIX PSA0B, KOTOPBIM CTAJI U3BECTEH KaK ""METO JEKOMIIO3ULINHA BPEMEHHBIX
pAI0B". DTOT METOJA MO3BOJSET Pa3JEIUTh BPEMEHHOW psAJl Ha KOMIOHEHTHI, TAKUE KaK
TPEHAO0BAs COCTABJISIIONIAS, CE30HHASI COCTABJIAIONIAs, YTOOBI JIyUIlle MOHATh UX MTOBEJECHUE U
ocoOeHHOCTH. JlanbHEeNIMii TOMYKOM B Pa3BUTHH METOAOB NMPOTHO3MPOBAHUS BPEMEHHBIX
psanoB ctayna padora I'. Duapetoca u . bokca 1970r. [2], roe Obutn pazpaboTaHbl TEPBbIE
MOJIEJIA aBTOPETPECCUH U CKOJB3AIIEr0 CPETHErO U PACIIMPEHUE ITUX MOJIeNEN 10 Moienen
ARIMA. IlapannensHo ¢ 3tuM Bbiuia padota K. I'panmkepa u I1. Hero0onma [3] craBiias
KJIACCUKOM B DKOHOMETPUKU. B HEN aBTOpBI paccMaTpUBAIOT METOIBI IPOrHO3UPOBAHHUS
HSKOHOMHUYECKUX BPEMEHHBIX PSAAOB, MPUMEHEHHE aBTOperpeccuBHbIX (AR) M-cKONMb3sIIMX
cpenHux (MA) mozeneil KOTOpble UCHOJIB3YIOTCS JUIsSl aHAIM3a M NPEICKa3aHUs MOBEICHHUS
HSKOHOMUYECKUX MEePEMEHHBIX, Takux Kak BBII, undumsuus, ypoens 6e3padotuiibl. B 1980-¢
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roJibl HAa4aJIoCh aKTUBHOE Pa3BUTHE HEUPOHHBIX ceTed. OHa M3 MEPBBIX paboOT B KOTOPOid
ONMCBHIBACTCS MPUMEHEHHS METOJa HEWPOHHON CETH ISl MPOTHO3UPOBAHUS BPEMEHHOIO
psiza crajia MoJIeNlb C UCHOJIb30BaHHEM HEUpOHHOU ceTu mpsimoro pactpoctpanenus (FNN)
nuccepranmonHoe wuccienoBanue I[I. Bepboca 1974 1. [4]. JIBe KirodYeBbie paOOTHI
BIIOCJICICTBHM OKa3aBIIME 3HAYMTENIBHO BJIMSHUE Ha 3Ty O0JAacTh HCCIEAOBaHUS ObUIH
nyomukaruu J[. 10 Xondwunx 1982 r. [5] u . Pymensxapt 1986 r. [6], BmociaeacTBuu
CTaBIIIME OCHOBOM ISl pa3pabOTKK MOJIeNel MPOrHO3UPOBAHUS ¢ TOMOIIBIO PEKYPPEHTHBIX
HelipoHHbIx ceTedl (RNN) BrepBble nosiBuBmuxcs B ctathe k. Yunbsamca 1987 r.[7] u
LSTM (monroBpemeHHasi KpaTKOBpeMeHHast mamsaTh) B padote 1997 r. 0. lImun-Xyo6epa.
XOTs B 3TOM HCCIEAOBaHUMU HE NMPUBOAWINCH KOHKPETHbIE TpUMepbl npuMeHeHust LSTM k
BPEMEHHBIM PsiiaM OHO 3aJI0OKHJIO OCHOBY ISl OYJIyIIEro MCCIENOBAaHUS 3THX aJTOPUTMOB
BBILIEYIIOMSIHYTOI'O aBTOpa ¢ ucnoab3oBanueM LSTM mist mporHosza BpEMEHHBIX PsAIOB B
nyonukaruu 1999r. Ot paboThl cTaau OCHOBAMHU ISl IPUMEHEHUs HEHPOHHBIX CEeTel, Kak
MHCTPYMEHTA JIJI1 MOJAEIUPOBAHUS BPEMEHHBIX 3aBUCUMOCTEN.

MeToabl IPOrHO3MPOBAHMS

C pa3BuUTHMEM SKOHOMHUKHM U TOPTOBIM MOTPEOHOCTh B TOUHBIX MPOrHO3aX cCHpoca
CTaHOBUJIAaCh Bc€ Oosee ocTpoi. IlepBrle moaxonapl K aHaau3y AAHHBIX 0a3MpPOBAIUCH Ha
IPOCTBIX CTATUCTHMUECKUX METOJaX, HO IO Mepe pocTa O00beMOB HHpOpMALUU U
YCIOXHEHUS PHIHOYHBIX (PaKTOPOB CTAJIM pa3padaTbIBATHCSI HOBBIE METO/BI.

1. Kitaccuyeckme cTaTUCTHYECKHE METOAbI

- MeToapl CKOJIB3SIIEr0 CPETHETO U SKCIOHEHIHUAIBHOTO CIIIaXKUBAHMS — MPOCTHIE U
3¢ (pexTuBHBIE METOABl JII NPOTHO3UPOBAHUS BPEMEHHBIX PSAIOB. ODTOT METOJ IO
MCTOPUYECKUM JaHHBIM TIE€pBble MOSIBWICS B Hadale XX BEKa W HCHOJB30BANCA B
SKOHOMHUYECKOM aHAJIN3E.

- ARIMA (AutoRegressive Integrated Moving Average) — MOIIHBIH HHCTPYMEHT JIJIst
aHaM3a U MPOTHO3UPOBAHUS BPEMEHHBIX psAoB. Meroxa paspadortana [[xopmkem bokcom u
I'Buiibsimom  JlkenkuHcoMm B 1970 romy, ¢ Tex TOp IIUPOKO TPUMEHSIETCS B
IIPOTHO3UPOBAHUU BPEMEHHBIX PSAOB.

- SARIMA (Seasonal ARIMA) — pacmupenne ARIMA, yuuThIBaroiiee Ce30HHBIC
KOMITOHEHTHI.

- Prophet — wmopens, paspaborannas Facebook, mpemnasnadeHHast mais paOOTHI C
CE30HHBIMU TPEHJIAMHU.

2. AIropuTMbl MAIIMHHOTO 00Y4eHH S

- I'panuentheiii Oyctunr (XGBoost, LightGBM, CatBoost) — mouiasie MeToabl AJis
MIPOTHO3UPOBAHUS C BHICOKOW TOYHOCTHIO.

- Mertoa ciydaifHOro jeca — aHcaMmOieBass MOJelb, yJydllaromas MpeAcKa3aHus 3a
CYET MOCTPOCHUSI MHOYKECTBA JIEPEBHEB PEIICHUIA.

- Meton onopHbix BekTOpoB (SVM) — xopomio paboTaeT Ha HeOONbIIMX HabOpax
JAHHBIX.

3. I'nyOokue HelipoceTH

- LSTM (Long Short-Term Memory) — chenuaaiu3dpoBaHHbIE PEKyPPEHTHBIC
HEHUPOCETH ISl aHAJIN3a BPEMEHHBIX PSIIOB.

- CNN (Convolutional Neural Networks) — xopormio paboTarwT ¢ IPOCTPAaHCTBEHHO-
BPEMEHHBIMHU 3aBUCUMOCTSIMHU.



«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

Central Asian
Scientific
Journal

- Transformer-momenu — TPUMEHSIOTCS IS JIOJTOCPOYHOTO TMPOTHO3MPOBAHUS.
[IpeacraBnennsie B 2017 romy, Haxomsatr Bc€ Oosbliiee MPUMEHEHUE B MPOTHO3WPOBAHUU
crpoca 0aroaaps CBoei CnoCOOHOCTH YUUTHIBATh I0ATOCPOYHBIE 3aBUCUMOCTH.

HerpoHHEBIE CETH

A

AMNMN
i | 4 . .
FMM RMM LSTMA CHM DEMN
1985 r. 1997 r. 19949r. 1952 r. 2006 r.

PucyHnok 1 — Buabl HEHpOHHBIX CETEN UCITONIb3YEMBIE JUIsl TPOTHO3UPOBAHUS
BPEMEHHBIX PSAIOB

OneHka TOYHOCTH MTPOTHO30B

J1J1s OIIeHKH TOYHOCTH MoJienet ucnonpiytorcst metpuku MAPE n RMSE:

MAPE, wiu cpennsisi aGcoyitoTHasi mporieHTHas omuOka (1), sBiseTcss ogHOU u3
METPUK OLEHKM TOYHOCTM MpPOrHo30B. (OHA BBIUMCISAETCS KaK CpeJHEe 3HAYCHUE
a0COJIOTHBIX MPOIEHTHBIX OMIMOOK MeEXay (HaKTUYECKUMU U MPOTHOZUPYEMBIMU
3HaueHusMu. MAPE ynoOna Tem, 4To OHA BbIpa)kaeTcs B MPOIEHTAaX, YTO JIEJAET €€ JIErKoh
JUIST UHTEPIPETAIMM U CPABHEHUSI MEXIY pa3IMuHbIMU MojaeisiMu 20 mporHO3UpOBaHMS.
Onnako, MAPE moseT ObITh UyBCTBUTEIBHOM K HYJIEBHIM 3HAUCHUSM B JIaHHBIX.

I
MAPE = 100-%7,

}’f—?fl
i
(1)
r7ie N — pa3Mep BHIOOPKH;
Vi — IPOTHO3HOE 3HAYECHUE;
yi — (haKTUUYECKOE 3HAYCHUE.

CpennexBanpatudeckas ommoka (RMSE) - 370 meTpuka OIeHKH KadecTBa MOJENU
WJIM QITOPUTMA, KOTOPasi U3MEPSET CPEIHIOI0 BEJIMUMHY OIMMOKHA MEXKY Tpe/ICKa3aHHbBIMU U
MIPOTHO3HBIMU 3HAYEHUsAMM . YeM MeHbIIE 3HAYEHWE METPUKHA, TEM JIy4llle MOJEIb
npenckaspiBaeT 3HaueHus. RMSE paccunThiBaeTcsi Kak KBaJApaTHBIA KOPEHb U3 CPEIHErO
3HAUEHUS KBaJpaToB OMIMOOK MEXIy MPEICKa3aHHbIMU M MPOTHO3HBIMU 3HAUYCHHUSIMU (2).
®opmyna s pacueta RMSE BbIMISIAUT CAeAyOMMM 00pa3oMm:

RMSE = Ji LA — 902,
(2)
rJIe N — pa3Mep BEIOOPKU;
Y — IPOTHO3HOE 3HAYEHUE;

yi — (pakTHYECKOE 3HAUCHUE.

85
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IIpakTH4yeckoe NPUMEHEHUE U AHAJIN3 JAHHBIX

B uccnenoBanuu [8] anamuszupoBayics HAOOp JaHHBIX po3HUYHOM ceTH "Komanmop",
BKJIFOUAIOMINHI TpoJaku (GPYKTOB B HECKOJBKMX Mara3uHax. ABTOpP OTMEUYAaET, YTO JAHHBIC
coziepkaT HHGOPMAIIMIO O KOJIMYECTBE MPOIAHHBIX €IUHHUII, IEHAaX, CE30HHBIX KOJCOAHUSIX U
BJIMSIHUM BHEIIHUX (AKTOPOB, TaKUX KaK aKIMU U TOroJHble yclioBua. B crarbe
YTBEPXKIAETCS, YTO CHOPOC Ha OAHAHBI U JIMMOHBI UMEET SPKO BBIPAKEHHYIO CE30HHOCTH:
YBEIUYECHUE MPOAAK HAOMIOAAeTCs B 3MMHHE Mecslbl. Takxke OTMedaercs, 4TO Iocie
3aBEPIICHUS MPOMOAKLIMIA CHPOC Ha MPOAYKIMUIO IaJaeT, YTO MOIATBEPXKAAECT BIUSHUE
LIEHOBOM MOJUTUKH Ha MMOBEJECHUE OKYTaTEIEH.

Jpyrue wuccienoBaHus MpEeAJIaraloT pa3judHble MOAXOAbl K IMPOTHO3UPOBAHUIO
cipoca. Hampumep, B pabore [9] paccmorpeHa wmoxaenb ARIMA, kotopas
MIPOJIEMOHCTPHUPOBaja CTa0UIbHBIE PE3YJIbTAThl MPU MPOTHO3ZUPOBAHUU BPEMEHHBIX PSIOB,
HO YCTynWwjia MeEToJaM TpaJueHTHOro OyCTHMHTa B Y4€Te CIOXHBIX (QakTtopoB. B
uccinenoannu [10] ananusupoBanace HelpocereBass monenb LSTM, kotopas mokaszana
JYUYIIyl0 TOYHOCTh MPU JOJITOCPOYHBIX IPOTHO3aX, OCOOEHHO B YCIOBHUSX CE30HHBIX
KoJieOaHui.

Takum o0pa3oM, CpaBHUTENBHBIA aHAN3 Pa3HBIX MOAXOJO0B MOKA3bIBAET, YTO BHIOOP
METO/Ja MPOTHO3UPOBAHUS  3aBUCUT OT CHEHUM(UKH JaHHBIX: eciau  TpelyeTcs
MHTEPIPETUPYEMOCTh W IPOCTOTA, Jydmie ucnoiap3oBaTh ARIMA, a mid  ClOXKHBIX
3aBUCUMOCTEH U JOJTOCPOYHBIX MPOTHO30B MPEANOYTUTEIbHBI T'PAJAUEHTHBIM OYCTUHT U
HelpoceTeBble MOAeIH. OCHOBHBIE XapaKTEPUCTUKH JTAHHBIX :

Mogean MAPE, % RMSE Bpemsi 00yuenus
ARIMA 25 4.935 20 cexk.
SARIMA 28.9 5.442 25cex.
CatBoost 13.5 8.020 18 MuH.
LightGBM 13.9 9.157 3 cek.
XGBoost 14.5 8.186 l4. 8 MuH.
LSTM 12.6 7.983 28 MuH.

Kak Bumno, wmogenu CatBoost m LSTM npomemMoHCTpUpOBaNIM HAWIYYIINE
pEe3yJIbTaTHI.

3aki0oueHue

Ha ocHoBe mpoBe€HHOTO aHaau3a MOXKHO CHENIAaTh BBIBOJ, YTO MAlTUHHOE 00yUYeHHE
UrpaeT KIIOYEBYID pOJb B MPOTHO3UPOBAHUU CIPOCA, IO3BOJISII KOMIIAHUSIM pPUTEHIA
MHUHUMU3UPOBATh M3JAEPKKA W ONTHUMHU3UPOBATH YIPAaBICHUE 3amacaMu. TpaJauIIMOHHBIC
MeTogbl, Takue kKak ARIMA u SARIMA, ocTtarotcst osie3HbIMU 1711 HHTEPIPETUPYEMOCTU U
aHaJIM3a BPEMEHHBIX PSOB, OJTHAKO OHM YCTYMAIOT IO TOYHOCTH 0O0JIEe CI0KHBIM MOJIEIISIM,
TaKUM KaK TpaJIMCHTHBIA OYCTUHT U HEUPOCETEBBIE TIOIXOIBI.

NccnenoBanne pa3auyHbIX HMCTOYHUKOB TOKazayo, yto Monaenu CatBoost u LSTM
JEMOHCTPUPYIOT HAWJIy4IllU€ PE3yJbTaThl MPU MPOTHOZUPOBAHUU CIIPOCa, OCOOEHHO B
YCIOBUSIX CE30HHBIX KosieOaHud. OJHAKO WX NpUMEHEHHE TpeOyeT 3HAYUTEIbHBIX
BBIYMCIIUTEIBHBIX PECYPCOB U KAUECTBEHHOM MOATOTOBKU AaHHBIX. CpaBHUTEIbHBINA aHAJIU3
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pabot [7] u [8] moaTBepAMII, UTO BBIOOP ONTHUMAJIBHOTO METOJA 3aBUCHUT OT CICHH(UKH
3a/1a4i: B KPATKOCPOYHOM MPOTHOZUPOBAHUH MOTYT OBITh 3(P(HEKTUBHBI CTATUCTHYCCKUE
METO/IbI, B TO BpEeMs KaK ISl IOJATOCPOYHBIX ITPOTHO30B JIYUIIlE UCIIOJIH30BaTh HEHPOCETH.

OJHMM U3 TJIaBHBIX BBI30OBOB OCTAETCA UHTEPIPETUPYEMOCTD CIOKHBIX MOJIENICH, YTO
OTPaHUYMBACT WX BHEJPEHHE B pealibHBbIM OuszHec. JlaapHelIne HUCCIIeIOBaHUS B JTAHHOU
00JIaCTH JTOJDKHBI OBITh HAMPAaBIICHBI HA Pa3BUTHE THOPHUIHBIX TOIXOJIOB, OOHEIHHSIIONTNX
TOYHOCTh TJIYOOKMX MOJEJIEeH U MPO3pAYHOCTh KJIACCUYECKUX aJITOPUTMOB. Takxke
MEePCIICKTUBHBIM  HAMpaBICHUEM SBJISACTCS Y4ET BHEITHUX (PAKTOpOB, TaKMX Kak
YKOHOMHUYECKNE KPU3HUCHI, MHOISAINS U TTOBEACHYECKNE OCOOCHHOCTH MOKYIIaTeIeH.

Takum 00pazoM, MamMHHOE OOYYECHHE CTAHOBUTCS HEOTHEMJIEMBIM WHCTPYMEHTOM
MPOTHO3UPOBAHUS CIpoca B pUTCWNIC, TMO3BOJISISE KOMIAHUSIM  aalTUPOBATBhC K
M3MEHSIONIMMCS PIHOYHBIM YCJIOBUSIM U MPUHUMATH 00jiee 000CHOBaHHBIE YIPABICHYECKUE
pelICHMUS.
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METO/bl MAIIMHHOI'O OBYYEHUA U I'/YBOKOE OBYYEHUE B
IMTPOI'HO3NPOBAHUU PUHAHCOBBIX PBIHKOB

AHHOTanMs: B 1aHHON cTaThbe pacCMAaTPUBAIOTCS COBPEMEHHBIE METO/IbI MAILIMHHOTO
U TIyOOKOTO OOyYeHHSs, TPUMEHSEMbIC /I MPOTHO3HPOBAHUS (PUHAHCOBBIX PBHIHKOB.
OcBeniaroTcsi KJIaCCUYECKUE alrOPUTMbl MAIIMHHOTO OOY4Y€HMs, BKJIIOYAasi PErPECCUOHHBIC
MOJIEIH, IEPEBhS PEIICHUN U TPaJUEHTHBIA OYCTUHT, a TAaK’K€ COBPEMEHHBIC HEUPOCETEBBIC
MOAXO/IbI, TaKue Kak pekyppeHTHbie HeuponHble cetu (LSTM, GRU) u tpancdopmepsl.
AHanMU3UpyIOTCS TMPEUMYIIECTBA M  OrpaHUYEHHUS PaA3JIMUHBIX MOJENiel, BKIIOYas
HMHTEPIPETUPYEMOCTh, YCTOMUYMBOCTh K PHIHOYHBIM aHOMAJIMSAM U 3aBUCUMOCTh OT KayecTBa
naHHbIX. Ocob0e BHUMaHHUE YJIEJICHO THOPUIHBIM MOJEISIM, KOMOUHUPYIOIIUM BPEMEHHBIC
PSZIbI, TEKCTOBBIM aHAIM3 U TPaJUIIMOHHBIE (PUHAHCOBBIE MHIUKATOPHL. PaccMmarpuBaroTcs
MEePCIEKTUBHBIC HAIPABICHUSI Pa3BUTHS, BKItOUas npuMeHenune oowbsicaumoro UN (XAI) u
ajanTauio TpaHcOpMEpOB JJid aHau3a (PUHAHCOBBIX BPEMEHHBIX PSIOB.

KiroueBbie ciaoBa:VICKycCTBEHHBI HWHTEUIEKT, MAIIMHHOE O0OyuYeHue, TIyOoKoe
oOy4eHue, TPOrHO3upOoBaHue (DMHAHCOBBIX PBHIHKOB, BPEMEHHBIE Psiibl, HEUPOHHBIE CETH,
LSTM, tpanchopmepsl, THOpUIHBIE MOJCIN, AaHAJIU3 JAHHBIX, AITOPUTMUYECKUN TPEUIUHT,
IIEHOBBIC TPEH/IbI, (POHAOBBIN PHIHOK, (PUHAHCOBASI AHATUTHUKA, UHBECTULIMOHHBIEC CTPATETHUH.

Beenenue. CoBpeMeHHbIE (PUHAHCOBBIE PBIHKA  XapaKTEPU3YIOTCS  BBICOKOU
JUHAMUYHOCTBIO, CJIOKHBIMM HEJIMHEHHBIMU 3aBUCHUMOCTSIMU M 3HAYUTEIBHOW CTETEHBIO
HEOIpPEJACICHHOCTH. TpagullMOHHbIE METOJbl IPOTHO3UPOBAHUS, OCHOBAHHBIE Ha
(byHAaMEHTAIBHOM M TEXHUYECKOM aHajlu3e, 3a4acTyl0 OKa3bIBAIOTCS HEIOCTATOYHO
3(QPEeKTUBHBIMA B YCJIOBHUSIX BBICOKOM pPBIHOYHOW BOJATWIBHOCTH. B  mocienHue
JNECATUIICTUSI IIUPOKOE PACTIPOCTPAHEHUE TTOTYUUIIM METOAbl MaluHHOTro 00yuenus (ML) u
riryookoro o0ydenus (DL), KoTopbie MO3BOJIAIOT aHATM3UPOBATh OOJBIITNE 00BEMBI JaHHBIX,
BBISBJISIT CKPBITHIE 3aKOHOMEPHOCTH M TIOBBIIIATH TOUHOCThH MPEICKa3aHUM 1IEH aKIUH.

Hcnonp3oBanne wuckycctBeHHoro wuHTemwiekta (M) B (¢uHaHCOBOW aHaIUTHKE
aKTUBHO pa3BUBAETCS Oylarogaps pOCTy BBIYUCIUTEIBHBIX MOIIHOCTEH, Pa3BUTHUIO
AITOPUTMOB O0OPAOOTKH JAaHHBIX U JOCTYMHOCTH OOJIBIINX 00HEMOB UCTOPUUECKUX TAHHBIX.
Takue monenu, xkak ciydaitaeie Jieca (Random Forest), rpaguenTsiii Oyctunr (XGBoost),
pekyppentHbie HelipoHHble ceTH (LSTM) m tpancopmepsl, TEMOHCTPUPYIOT BBICOKYIO
MpecKa3aTesibHylo cnocooHocTh. Kpome Toro, B mocieaHee BpeMs Bce OOJbIIee BHUMaHUE
yaenseTcss THOPUIHBIM MOJEISIM, KOMOMHUPYIOIIUM BPEMEHHBIE PSIJIbl, aHAIN3 TEKCTOBBIX
JAHHBIX (HOBOCTEM, OTYETOB, COIMAIBHBIX CETeM) U TpagulMOHHbIE (UHAHCOBBIC
WHIUKATOPHI.

HecMmoTpst Ha 3HauuTenbHbI mnporpecc B npumeHeHun MW s dunancoBoro
IPOTHO3UPOBAHUS, OCTAKOTCS HEPEUIEHHBIE BOMPOCHI, CBSA3AHHBIE C MHTEPIIPETUPYEMOCTHIO
MOJIeNeH, UX YCTOMYMBOCTBIO K PBIHOYHBIM aHOMAIMWSIM, a TaKXe BIUSHHEM KauecTBa



«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

Central Asian
Scientific
Journal

JAHHBIX HA TOYHOCTH MpejckazaHui. B nmaHHON paboTe paccMaTpuBarOTCSi COBPEMEHHBIE
METOJIbl MAIIMHHOTO M TJIyOOKOTO OOydYeHHs JUisi MPOTHO3UPOBAHUS IIEH aKIHii,
aHATM3UPYIOTCS UX CUJIbHBIE U cabble CTOPOHBI, @ TAKXKE Mpe/IararoTcsi BO3MOKHbBIEC Ty TH
MNOBBIIIEHUS TOYHOCTH U HAJEKHOCTH IIPEACKA3ATEIbHBIX MOJIEIIEH.

MeToabl MAIIMHHOIO U IJIyOOKOro 00y4eHHsi B POrHO3UPOBAHUN (PUHAHCOBBIX
PBHIHKOB

1. Knaccuueckue memoovl MQuuUHHO20 00y4eHus

Mammunanoe oOydenune (ML) akTMBHO TpHUMEHSETCS I MPEACKa3aHUs IEH aKINi,
aHaju3a BOJATUJIBLHOCTU M BBISIBJICHUS MHBECTUIIMOHHBIX BO3MOXKHOCTe. Cpenu Hamboiiee
MOMYJISIPHBIX METOJIOB BBIJEISIOTCS:

- JIluHeilHAsl M JIOTUCTUYECKAs] Perpeccusi — MpoCTbie MOJEIH, UCIIOJIb3YEMbIE IS
MIPOTHO3UPOBAHUS 1IEH HA OCHOBE UCTOPUUECKUX JaHHBIX.

- JepeBbsi pemieHMid M CJy4ailHble Jeca — aJIrOPUTMbI, KOTOPBIE BBISBISIOT
CJIOKHBIEC 3aBUCHMOCTH B JAHHBIX U MOTYT pabO0TaTh C HEMTUHEHHBIMHU 3aBUCUMOCTSMH.

- Metoanl rpaanenTHoro oycrunra (XGBoost, LightGBM, CatBoost) — Morabie
Mozend, 00Jaaronue BEICOKOM TOYHOCTBIO B 33]]a4ax MPeJACKa3aHus PhIHOUYHBIX TPEHIOB.

- SVM (Support Vector Machines) — MeTos1, HCHIOIB3YONINI THITEPILIOCKOCTH IS
pa3zielieHNs JaHHBIX U MPOTHO3UPOBAHUS HANIPABICHUN JBUKECHUS aKIIUI.

- Cuayuainbiii Jec (Random Forest) — mo3BoisieT aHaIM3UPOBATH CIIOKHBIC
3aBUCUMOCTH, HO UyBCTBUTEJICH K IIyMY B JaHHBIX.

- I'paguentHbiii OycTuHr (XGBoost, LightGBM, CatBoost) — mnoka3bBaeT
BBICOKYIO TOUHOCTbh, HO TPEOYET TIIATEIbHOW HACTPOUKHU TTapaMeTpOB.

Uccnenosanne baxtuspoa (2024) [KubepJlenunka] mnokaszano, 4YTO MOJACIH
CIIy4allHOro jeca W IpaJMeHTHOro OyCTHMHTa MOTryT 3(()EKTUBHO MPEACKa3bIBATh TPEHIbI
aKIMH, HO UX TOYHOCTh CHUIKAETCS MPU PE3KUX PHIHOYHBIX U3MEHEHUSX.

2. I'nyboKue HelipoHHble cemu U UX npUMeHeHue

['my6okue wneliponnsie cetu (Deep Learning) neMOHCTpUPYIOT BIEYATISIONINE
pe3yibTaThl B aHan3e (PMHAHCOBBIX BPEMEHHBIX PSIIOB U HOBOCTHBIX MOTOKOB. KittoueBbie
METO/IbI BKJIFOYAIOT:

- Pexyppentnble HeliponHble cetu (RNN, LSTM, GRU) - mno3BoJsior
MOJIETUPOBATh BPEMEHHBIE 3aBUCUMOCTH B JIAHHBIX W JI€NIaTh TOYHBIE IPOTHO3bI HA OCHOBE
OCJIeJ0OBATEILHOCTEN.

- Caeprounble HelipoHHble ceTH (CNN) — nOpuMEHSIOTCA Uil BBISIBICHUA
3aKOHOMEpPHOCTEH B TpadUuecKuX TMPEJCTABICHUSAX JaHHBIX, HAlpUMeEp, NpPU aHaIu3e
SITOHCKUX CBEYEH.

- Tpanchopmepsl (Transformer, BERT, GPT) — ucnons3ytorcs 11 00paboTkKu
TEKCTOBOM HWH(OpMaIMK, TakOW KaK HOBOCTH, TBUThI M aHAJUTUYECKUE CTaTbU, YTO
MIOMOTaeT YUYUTHIBATH MAKPOIKOHOMUUYECKHE (DAKTOPHI.

B crathe «MeTonbl Tiy0oKOTr0 0Oy4YeHHS B MPOTHO3UPOBAHMH (HOHIAOBOTO PHIHKA
ckazaHo, 4to Pekyppentaeie HeiiponHblie cetu (RNN) cnemumansHO pa3paboTaHbl s
MOJIETUPOBAHUSI BPEMEHHBIX 3aBUCUMOCTEW, YTO JIEJIAET MX HUJICAIbHO MOIXOISIIUMU JJIs
MIPOTHO3UPOBAHUS BPEMEHHBIX PsAA0B. CoXpaHsisi CKPBITOE COCTOSIHUE, KOTOPOe (PUKCHPYET
“H(DOPMAITUIO C TPEIBIAYIUX BpeMEHHBIX maroB, RNN MOryT BBISBISTH 3aKOHOMEPHOCTH
BO BPEMEHHU, UYTO KpailHe Ba)KHO ISl HPOTHO3UPOBAHUS 1IEH aKIUU.
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Input Layer Hidden Layers Output Layer Recurrent Neural Network

Pucynok 1 - CpaBHEHHE OJTHOCBSI3HON U PEKYPPEHTHON HEMPOHHBIX CETEU

>

Xotsa ceprounbie Heiipornblie cetd (CNN) u3HavanpHO ObLTH pa3paboTaHbl IS
00paboTKN HU300pakeHUM, UX CIIOCOOHOCTh 3aXBaThIBATh MPOCTPAHCTBEHHBIE 3aBUCHMOCTHU
Obla ajganTupoBaHa Ui aHaidu3a (GUHAHCOBBIX JaHHBIX. CNN MOryT aHaiM3upoBaTh
MHOTOMEpHBIC HAOOPHI JAHHBIX, TAKUE KaK ABMKCHUS IICH U TEXHUICCKUE UHIUKATOPBI, YTO
MO3BOJISIET U3BJICKATh PEJICBAHTHBIC TIPU3HAKH, YITydIlIas TOYHOCTH ITPOTHO30B.

fc 3 fc_4

Fully-Connected Fully-Connected
Neural Network Neural Network
Conv_1 Conv_2 RelU activation
Convolution Convolution 1 K—M
(5 % 5) kernel Max-Pooling (s % 5) "e".‘e' Max-Pooling (with
valid padding 2x2) valid padding (2x2) 0 dropout)
®  @o
® @1
o e®:
INPUT nl channels nl channels n2 channels n2 channels s ‘. 9

(28 x28x 1) (24 x24 x n1) (12x12 xnl) (Bx8xn2) (4x4xn2)

OuUTPUT

n

w

units

PucyHnoxk 2 - ApXxuTekTypa CBepTOYHON HEHPOHHOM CETH /I pacro3HaBaHUs IUPP

CoBpeMeHHbIC HelpoceTeBble Mojeiau, Takue kak LSTM (Long Short-Term
Memory) u GRU (Gated Recurrent Unit), mN0o3BOJSIOT y4YHUTHIBATH BPEMEHHBIC
3aBUCUMOCTH B (PMHAHCOBBIX JAHHBIX:

LSTM xoporio cripaBisieTcsi ¢ JIMHHBIMUA 3aBUCUMOCTSIMUA U ITUPOKO HCIOIB3YETCS
JUTSI TIpEJICKa3aHUsl PHIHOYHBIX JTAHHBIX.

GRU — ynpomennas Bepcus LSTM, tpeOyromias MEHBIIMX BBIYUCIUTEIbHBIX
peCypcoB.

HenaBHue wWcciemoBaHHS  TOKa3bIBAIOT, YTO KOMOWHHPOBAHHBIC  ITOIXOJIBI,
00BEIUHSIONINE TPATUITMOHHBIC METOIbI MAIIIMHHOTO O0YYEHHUS C TTyOOKHMMH HEHPOCETIMH,
00eCIIeuynBarOT HAMITYYIIINE PE3YIbTaThI.

Uccnenoanne Arnona (2021) [KuGepJlenunka] npoaeMOHCTPUPOBATIO, YTO MOJEIH
Prophet »¢d¢dexTnBHa B NPOTHO3MPOBAHWM CE30HHBIX KOJICOAHWW IIEH AaKIWd, OJHAKO
YCTyTMaeT HEUPOCETEBBIM MOJIEISM B KPATKOCPOUHBIX MTPOTHO3aX.

90
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PabGorta sxoHomuueckoro ¢axynerera MI'Y (2023) [econ.msu.ru] mokazana, 4TO
Heripocet LSTM MoryT aHanu3upoBaTh HE TOJIBKO UCTOPUYECKUE JJAHHBIE, HO U YUUTHIBATh
HOBOCTHOM (DOH, MOBBIIIASE TOUHOCTh MPEICKa3aHUM.

3. Tpancgopmepol u cudbpuonsvie mooenu

CoBpeMeHHbBIE  HCCIIEIOBAaHMS  BCE  Halle  MCIHOJB3YIOT  TpaHcdopmepsbl
(Transformers), nonynsipasie B 00pabOTKE €CTECTBEHHOTO SI3bIKa, HO aJalTHPOBAHHbBIE IS
(hMHAHCOBBIX BPEMEHHBIX PSJIOB:

- BERT, FINBERT - aHanm3upyrOT HOBOCTH W OTYETHOCTh KOMITAHWHA ISt
MpEeCKa3aHUs PIHOYHBIX JBUKCHUIA.

- Time Series Transformers — HoBast apXHTEKTypa, aIaNTHPOBAHHAS JJI1 BPEMEHHBIX
PAIOB.

UccnenoBanne HSE (2024) [hse.ru] mokaszano, 4ro NpUMEHEHHE TpaHC(HOPMEPOB
MO3BOJISIET YYUTHIBATH HE TOJBKO HMCTOPUYECKHE INAHHBIE, HO U TOHAJIBHOCTh HOBOCTHBIX
COOOILIEHUH, YTO JieJIaeT MPOTrHO3bI 00JIe€ TOUHBIMU.

['ubpunnpie Moaenu, oobenunstomue ML, DL u aHamu3 TEKCTOB, CTAHOBSTCS BCE
O6onee  momynspHeiMu.  Hampumep, wucciaemoBanue  Finam  (2023)  [finam.ru]
IPOJAEMOHCTPUPOBANIO, YTO Al-cKprHep coueTaeT HEHPOCETH U TEXHUYECKUH aHau3 i
MIPOTHO3UPOBAHUS aKIUH.

IIpumenenue U B MHBeCTHLMSAX M AHAJIU3€E PHIHOYHBIX aKIUM

AHQIUTUKA PEKOMEHAYIOT MHBECTOpaM yuuThiBaTh MM -akuuu, uMeroye moTeHInan
pocta cBoitie 100% (The Motley Fool, 2024) [kursiv.media]:

- Nvidia, Baidu, Mobileye Global, SoundHound Al — nmunepsr peiaka M.

- Palantir Technologies (PLTR) — pacrymmii cnpoc Ha MU-pemeHuss mpuBen K
yBenuueHuto kanuranuzanuu komnanuu (PRO.FINANSY, 2024).

Uccnenoanne Finam (2024) [finam.ru] mnoka3amo, uyto wmoxaenu WMHW wmoryt
MPEACKA3bIBATh JOXOAHOCTh aKIWK Ha 12 MecseB ¢ y4eTOM MaKPO3IKOHOMUYECKUX AaHHBIX
Y UCTOPUYECKUX LIEH.

Pa6ota yuensix BMK MI'V (2024) [msu.ru] npoaeMOHCTpUpOBaia, YTO KOMOUHAIUS
BPEMEHHBIX PSJIOB M TEKCTOBBIX [aHHBIX (HOBOCTH, OTYETHI) 3HAYUTEIIBHO TOBBIIIACT
TOYHOCTB ITPOTHO30B LIEH aKLNH.

IIpo6aembl u BbI30BbI puMeHennsi U B GUHAHCOBOM NMPOTrHO3UPOBAHUY

HecmoTtpst Ha ycnexu UM B aHanu3e (pUHAHCOBBIX JAHHBIX, OCTAIOTCS HEPEIICHHbIE
MpOOJIEMBI:

- NUHTepnpeTupyeMocTh MOAeJIeH — CIOKHBIE HEUPOCETH TPYIHO OOBACHUMBI IS
MHBECTOPOB.

- UyBCTBUTEJIBHOCTh K PBIHOYHBIM AHOMAJIMSIM — MOJEIM IUIOXO padOTaroT B
KPU3UCHBIX CUTYyaIUsX.

- KauecTBO JaHHBIX — IIIYM B JAaHHBIX MOKET CHH)KAaTh TOYHOCTb MPEACKA3AHUM.

CoueTanue pa3MuHbIX METONOB (Hampumep, Tudpuaasie ML + NLP) u amantuBHbie
QITOPUTMBI MOTYT YaCTHYHO PEIIATh ATH MPOOJICMBI.

IlepcneKTHBBI M HANIPABJICHUA JAJbHEHIINX UCCAEeA0BAHMMI

CornacHo nocneHuM paboTaM, MePCIeKTUBHBIMU HAIIPABICHUSIMU SIBIISTFOTCSI:

1. Pa3BuTHe TUOPUAHBIX MojeJieil — KOMOWHAIMS BPEMEHHBIX PSOB, aHAIIM3A
HOBOCTEN M MAKPOIKOHOMUYECKHUX MOKA3aTEIEN.
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2. Yayumenue uHTepnperupyemoctu MU — O0OOBACHUMBIM HMCKYCCTBEHHBIM
uHTeIIeKT (XAl) ny1s aHamu3a peieHn MoIeIeH.

3. Ilpumenenue TpaHcopMepoB AJsi BpPeMEHHBIX PAJOB — aJanTaius HOBBIX
aApPXUTEKTYp AJ1s1 GUHAHCOBBIX JaHHBIX.

4. BrioveHHe AJbTEPHATHBHBIX MCTOYHHUKOB JaHHBIX — AHAIM3 COLMAJIbHBIX
CeTel, MOMCKOBBIX 3alPOCOB U OTYETHOCTH KOMITAHUU.

BbiBOABI M 3aK/II0YEeHHE

JlutepaTypHbIli 0030p MOKA3bIBAET, YTO METO/AbI MAIIMHHOTO OOyYEHHUS U TIyOOKOTO
OoOy4YeHHMs] aKTUBHO NPHUMEHSIOTCS Uil MPOTHO3UPOBAHMS  (PUHAHCOBBIX  PBIHKOB.
Knaccuueckne Moxaenu o00IafaroT XOpoOIIed HHTEPIPETUPYEMOCThIO, HO YCTYIaloT
HEHWPOCETEBBIM MOAX0JaM IO TOYHOCTH.

CoBpeMEHHBIE UCCIENOBAaHUS IEMOHCTPUPYIOT, uTo ucnonb3oBanue LSTM, GRU u
TpaHCPOPMEPOB MO3BOJISIET TOCTUraTh 00JIE€ BHICOKUX PE3YJIbTaTOB, 0COOEHHO B COYETAHUU
C aHAJIN30M HOBOCTEW M COLMAIBHBIX Meaua. OJHAKO OCTAaIOTCS HEPEUIEHHBIE BOIPOCHI,
CBSA3aHHBIE C MHTEPIPETHPYEMOCTBIO, YCTOMYMBOCTBIO MOJENIEH K KpHU3UCaM M KadyeCTBOM
VCXOJIHBIX JJTAHHBIX.

[lepcrieKTUBHBIMU HaNpPaBICHUSIMU HCCIEAOBAHUN SIBISIOTCS PA3BUTUE THOPUIHBIX
MOJEJIEH, YyJydlleHne uHTepnperupyemocty WM u mpuUMEHEHUE HOBBIX apXUTEKTYP
TpanchopmepoB. IloydeHHble B X0/1€ JAHHOTO aHaJIM3a BBIBOJBI MOCITY>KAT OCHOBOW ISt
pa3pabOTKU ¥ TECTUPOBAHUS MOJIENICH B TaJIbHEUIIIEM UCCIEIOBAHUM.

OpHoii W3 TJaBHBIX 3a/Jad JMTEPATypHOro 0030pa ABISIETCS AaHAIW3 METOJO0B
MalIMHHOTO M TI1yOOKOro oOy4eHHs, MPUMEHSIEMbIX B MPOTHO3MPOBAHUM LIEH aKUUK. DTO
MO3BOJISIET BBISIBUTH HanbOosiee 3(h(PeKTUBHBIE MOJIENU, TAKUE KaK JIMHEWHbIE U HEJIMHEWHbIE
perpeccu, cliydailHble Jieca, TpaJUEHTHbIA OyCTHHI, pPEKYppPEHTHbIE HEHUpPOHHBIE CETH
(LSTM) u tpancdopmepsl. CpaBHEHHE Pa3IMYHbBIX MTOAXOA0B TOMOraeT 000CHOBATh BHIOOD
METOJI0JIOTUN UCCIIEIOBAHUSI, ONPEAEIINTh, KaKue MOJIENH Jyyllle padoTaroT ¢ BpEMEHHBIMU
psaaMy, a Kakue MOIXOJAT 111 00pabOTKM HOBOCTHBIX JAHHBIX M aHAIM3a TOHAIBHOCTH.

JlutepaTypHblii 0030p OKa3bIBa€T 3HAUUTEIbHOE BIMSHHE HA MHTEPHPETALUIO
pe3ynbpTaToB HccienoBaHrs. CpaBHEHUE ITONYYEHHBIX SKCIEPHUMEHTAIBHBIX JAHHBIX C
pe3ysibTaTaMu MpenblIAyIuX paboT MO3BOJIAET HE TOJBKO MOATBEPAUTH 3()PEKTUBHOCTH
BbIOpaHHBIX MOJIEJIEN, HO U BBISIBUTH BO3MOXHbBIE HAPaBJIEHUS JJIs1 UX ONTUMHU3ALIHH.

Takum o00pa3oMm, MNpOBEACHUE JIUTEPATYpHOTO 0030pa SBISETCS HEOThEeMIIEMON
YacThl0O HAYYHOT'O MCCIIEIOBAaHUS, CIOCOOCTBYIOIIEH (OPMUPOBAHUIO KOMILIEKCHOTO
MOHUMAaHUsl NpoOsieMbl, BHIOOPY 3(PPEKTUBHON METONOJOTHH, a TaKke oOecrednBarouiei
000CHOBaHUE TMOJYYEHHBIX pe3yJbTaToB. B KOHTekcTe maHHOW paboThl  aHAIU3
CYIIECTBYIOIIUX HCCIEAOBAaHUI MO3BOJUT pa3paboTarb M MPOTECTUPOBATH Haubosee
MEpPCHEKTUBHBIE METOJbl MAIIMHHOTO OOy4YeHUus, NpUMEHsIeMble J[UIsl MpeAcKa3aHus
(bMHAHCOBBIX PHIHKOB, U MPEJIOKUTH MyTH UX AAIbHEHUIIIEr0 COBEPIICHCTBOBAHUS.
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AHAJIN3 U YIIPABJIEHUE JIAHHBIMU B CUCTEMAX OHJIAMH-3AIIUCH:
PABPABOTKA CTPATEI'MU CBOPA, XPAHEHUSA 1 AHAJIN3A
NHPOPMALIMHA JIs1 OITUMHU3ALIMA BUSHEC-ITPOLHECCOB

AnHOTanusi: B coBpeMeHHOM LM(POBOM MHpE OHJIAHH-3alMCh WUIPAET KIIFOUEBYIO
poJib B ONTHUMM3aUMU Ou3Hec-mpoueccoB. OAHAKO HEAOCTATKH B YNPABJICHHH JTaHHBIMU
MOTYT CHUAaTh 3P(PEKTUBHOCTHh pabOThI TAKUX CUCTEM. B TaHHOM cTaThe paccMaTpUBAIOTCS
MeTO/bl cOOpa, XpaHEHUs M aHajJu3a JAHHBIX B CUCTEMaxX OHJIAWH-3aIlMCH, WUCIIOIb30BaHUE
MAalIMHHOTO OOYyYeHUsT M TPE/CKa3aTeIbHOM aHAJIMTHKU JUJISl TOBBIMIEHUS TOYHOCTH
IIPOTHO3UPOBAHUS KIMEHTCKUX 3anpocoB. OCHOBHOE BHHUMAHHUE YJIEISACTCS CTPATETUsM
yJIydlieHus 0OpaOOTKU JaHHBIX, MHTETpallil HCKYCCTBEHHOI'O HHTEIJIEKTa M OOJBIIMX
JAHHBIX IS IOBBIIECHUS IPOU3BOIUTEIBHOCTH CUCTEM OHJIANH-3aIIHCH.

KitoueBble cjioBa: OHJIAlH-3allUCh, YIIPABJICHUWE JAHHBIMHU, MallMHHOE OOy4YeHUE,
UCKYCCTBEHHBIM MHTEJUIEKT, MpeAcKazaTenbHas aHanuTuka, Big Data, Ge3omacHocTh
nanHbix, ETL-tiporieccel

JlutepatypHblii 0630p

B snoxy uudpoBoit TpaHchopmaiuu JaHHBIE CTAHOBSITCS HEOTHEMIIEMOM YacThIO
MIPOIIECCOB yIpaBjieHHUs B Ou3Hece, oOpa3oBaHuU, MeAUIMHE U apyrux cdepax. CucreMbl
OHJIAH-3aMCU WIPAalOT KIIOYEBYIO pOJIb B OpPraHU3aldd W ONTHUMHU3ALUHU KIMEHTCKUX
B3aMMOJICICTBHM, CHWXas Harpy3kKy Ha aJIMHHUCTPATOpPOB U TIOBBIIIAs Ka4eCTBO
oOcnyxkuBaHusi. OgHako HX SPQPEKTUBHOCTb HANPSIMYI 3aBUCUT OT MOJXOJ0B K
VOPaBJICHUIO JIaHHBIMH, BKJIIOYasi CTpaTeruu cOopa, XpaHEHWs, aHajau3a M 00pabdoTKu
uHpopmanuu. B cBs3M ¢ 3TUM HCCIEAOBAHME METOAOB YIPABICHMS JAHHBIMH, BKIHOYas
MalIMHHOE OO0y4YeHHe, HWCKYCCTBEHHBIH WHTEIJICKT, OOJIbIINE JaHHbIE U TEXHOJOTHUHU
MpeaICcKa3aTeNbHON aHAIMTUKHU, CTAHOBUTCS OCOOCHHO aKTyalbHBIM.

Hacrosimuii 0030p 0XBaThiBa€T OCHOBHBIE TOMIXOMbI K YIPABICHUIO JAHHBIMH B
CUCTEMaXxX OHJIAWH-3aIUCH, BKJIFOYask MEAUIIMHCKHAE NH(POPMAITMOHHBIE CUCTEMBI, TUTAT()OPMBI
OHJIallH-OpOHUPOBAHHUSA,  METOABI  MpEJICKa3aHWs  MOJIb30BATEIbCKOTO  IOBEIEHUS,
oOecrnieueHre O€30MaCHOCTH JaHHBIX U ONTHUMM3AIMI0 OHW3HEC-TIPOLIECCOB. AHAIU3UPYETCS
MpUMEHEHNUE MAIIMHHOTO 00y4YeHUs, OONBINX JAHHBIX U WHTEIUICKTYaAJIbHBIX aJTOPUTMOB
JUTsI TIOBBITIIEHUS A((HEKTUBHOCTH ¥ TOYHOCTH PAOOTHI TAKUX CHCTEM.

CoBpeMeHHbIE MEAMIIMHCKHIE YUPEKACHUS aKTUBHO BHEAPSIOT aBTOMATHU3UPOBAHHEIC
CUCTEMBI 3allMCH MAIMEHTOB, YTO 3HAYUTEIHHO MOBHIMAET YP(HEKTUBHOCTH UCTIOIB30BAHUS
pPECypCOB, CHMIKAeT Harpy3Ky Ha TMEpPCOHAl U YJIy4yllaeT KayecTBO OOCIyKMBaHUS.
HccnemoBaHusl MOKA3bIBAIOT, YTO BHEAPEHUE MEIUIIMHCKUX HHQPOPMAIIMOHHBIX CHCTEM
(MHUC) mo3BONSIET 3HAYUTENBHO COKPATHUTh BpPEMs OKUIAHHS IAlMEHTOB W YIYYIIUTh
IIaHUpoBaHKue pecypcoB [6]. OaHako BHeApPeHHE MOIOOHBIX CHCTEM COMPSHKEHO C PSIOM
BBI30BOB, BKJIIOYas HEOOXOAMMOCTh  CTAaHOAPTU3ALMK  JAHHBIX, HMHTETPALUI0 C
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CYIIECTBYIOIMMUA  MEIUIIMHCKUMHU 0azaMu u  obOecrieueHHE KOHQPUACHIINATHLHOCTH
uHbopMmaruu [3].

OmH W3 KIIIOYEBBIX AaCMEKTOB ycmemHoro (QyHKuuoupoBanus MUC -
npeackasarenbHas aHanuTHKa. COBpPEMEHHBIC HCCICNOBAaHUS  JIEMOHCTPUPYIOT, HTO
MAaIlIMHHOE OOYyYCHHE MOXKET OBITh HCIIOJIb30BAHO JJIsi TPOTHO3WPOBAHHUS IOCEIAeMOCTH
MAIMEeHTOB W IMPEIOTBPAIICHUS HE3allOJIHEHHBIX CIOTOB B pacnucanuu Bpadei [9]. Takume
CHCTEMBbl aHAIM3HUPYIOT HUCTOPHYECKHE JaHHBIC, YYUTHIBasg (DAKTOphI, BIHSIOIMIME Ha
BEPOATHOCTh OTKa3a OT 3alUCH, W TMO3BOJIAIOT MEIUIIMHCKUM YUYPEKICHHUSIM 3apaHee
KOPPEKTUPOBAaTh CBOE pacmnucaHue. [|omoNHUTENbHO, UHTEIEKTYalbHbIE CUCTEMBI MOTYT
YUUTBIBaTh  (DAKTOpBI CE30HHOCTH, KIMMATHYCCKHE YCIOBUS W  WHIMBHIyaJbHBIC
0COOCHHOCTH TAIMCHTOB, IMOBBINIAS TOYHOCTh IPOTHO3UPOBAHMSI W CHIDKAs MOTEPH,
CBSI3aHHBIC C OTMEHAMM 3AMUCEH.

CucremMbl OHJIAHH-OPOHHPOBAHMS IIUPOKO MPUMEHSIOTCS B Pa3IUYHBIX OTPACIIX,
BKJIIOUAsl TYPHU3M, TPAHCIIOPT U chepy ycayr. DPPEeKTUBHOE yIpaBIeHUE TaHHBIMUA B TaKHX
cucTeMax MO3BOJISIET aHAIM3MPOBATH MOBEJCHHE MOJB30BATENCH, MPeCKa3blBaTh CIPOC U
aJIalITUPOBATh PaCIUCaHUs B PeKUME pealbHOTO BpeMeHH. VcciienoBanne XalkuoIyioca u
ap. [8] mokaspiBaeT, YTO BHEAPCHHE MEPCOHATU3NPOBAHHBIX MPEIIOKCHUN U TUHAMUYCCKUX
CHCTEM PEKOMCH/IAIMI 3HAYMTEIBHO YBEIMYMBACT YPOBCHD BOBICYCHHOCTH KIMEHTOB [8].

[IpumeneHre MamMHHOTO O0y4YeHUS B OHJIANH-OPOHUPOBAHUU TO3BOJSET HE TOJBKO
MOBBICUTh TOYHOCTH IMPOTHO3HPOBAHUS CIIPOCa, HO U aJalTUPOBaTh MPEIJIOKEHUS IO
MpeINnouTeHUs] KJIMEeHTOB. Hampumep, aiaroputMbl pEeKOMEHJAIMi Ha OCHOBE HCTOPUHU
OpOHHMpPOBaHMI MOMOralT (QopMHUpPOBaTH O0Jee MNEPCOHAIU3UPOBAHHBIC MPEAJIOKEHUS,
yBEJIMYMBAasE KOHBEPCHIO W CHWXKas Harpy3ky Ha omeparopoB [12]. Bonee Toro,
WHTCIICKTyalIbHbIE CHCTEMbI CIIOCOOHBI YYUTBHIBATH BpPEMEHHBIC TPCHJbBI, BBISIBIIATH
CE30HHBIE KOJIEOaHUS CHpoca W aJanTHPOBAaTh CTOMMOCTh YCIYT B 3aBHUCHMOCTH OT
IIPOTHO3UPYEMOH 3arpy>KEHHOCTH.

[TporHo3mpoBaHue cCrpoca, aHajdu3 KIMEHTCKOTO TIOBEICHUS W aBTOMAaTH3aIUs
MPOIIECCOB 3aIKCH — KJIFOUEBBIC 33]]a4l, KOTOPBIE PEIIAIOTCS ¢ UCTIOIh30BAHNEM MAITMHHOTO
oOyuyeHHsT ¥ TEXHOJOTrHi Oosibive naHHble. HazapeHnko [7] momuepkuBaeT 3HAYMMOCTH
aHaJM3a OOJIBIITUX JAHHBIX JJIST aBTOMATH3UPOBAHHBIX CUCTEM OHJIAMH-3aIMCH, OTMEUast, 9YTO
WHTETpAIMsl MAIlMHHOTO OOY4YeHWsS © TPEACKAa3aTeIbHOH  aHAJIMTUKHA  TO3BOJISACT
3HAYUTENIbHO TOBBICHTh TOYHOCTH TPOTHO3UPOBAHUS KIMEHTCKUX 3allpocoB. Pa3Butune
MCKYCCTBEHHOTO MHTEIJUIEKTa W €r0 BHEJPEHHE B MPOLECCH OPOHMPOBAHUS IMO3BOJISIOT HE
TOJILKO TOBBICUTh TOYHOCTHb TIPEJACKAa3aHWW, HO W AaBTOMAaTU3UPOBATH YIPABJICHHE
pacnrcanneM. B pabore Peiin m ap. [10] paccmarpuBaroTcs aaropuTMbl HpeaCKa3aHHs
CrIpoca, aBTOMAaTHYECKON KOPPEKTHPOBKU PACIUCAHUS U JUHAMHUYECKOTO paclpeaesieHUs
pPECYpCOB, KOTOPbIC MHUHHMHU3HPYIOT BpEMs OXHIAHHS KIMCHTOB W CHWXKAIOT IOTECPH
omsneca. Onnako B wuccinenoBanuu Camopanu u np. [11] nomguepkuBaercs, dTO
ucnojyib3oBanne MM MOXeT co3m1aBaTh PUCKH TPEAB3ITOCTH B aJITOPUTMAX paclpeiciiCHUs
MEIUIMHCKUX 3aITUCe, TPeOys TOTIOIHUTEIBHOTO KOHTPOJIS M KOPPEKTUPOBKH MOJIEIICH.

C poctoM 00BEMOB [aHHBIX B CHCTEMaxX OHJIAHH-3aIMCH BO3PACTaET 3HAYUMOCTH
obecrieuenust ux Oe3omacHocTH. B mccnemoBanuu ['etbMana u ap. [1] paccmatpuBaroTcs
METOABl aHalM3a CeTeBOro TpaduKa, MNPEAUKTUBHON aHAIUTUKA W MOHUTOPHHTA
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TIOJTb30BaTEIbCKOW aKTUBHOCTHU, HAIlPaBJICHHBIC Ha MPEAOTBpAIlleHUE KHOepaTak W 3alluTy
NepCOHAIbHOM HH(pOpMAaIHH.

OddexTrBHOE ynpaBicHUE TaHHBIMU TpeOyeT ONMTUMHU3AINU MPOIECCOB U3BJICUCHHUS,
TpaHcopMaIiK U 3arpy3Ku (IIPOIECCHl U3BJICUSHUS, TPAaHCPOPMAIIMH U 3arPy3KH JaHHBIX).
ABTOMaTH3AIMs ITHX IPOIECCOB TO3BOJSET CHU3UTH HArpy3Ky Ha CHCTEMBI, MOBBICHUTH
CKOpPOCTh 00pabOTKM 3ampoCOB M YIY4YIIMTh KAauecTBO JaHHBIX. B wuccinenoBanuu
KapranoBoii wu ImanOekoBa [4] paccmarpuBatoTcss Metoasl ontumusanun  ETL,
HAIPaBJICHHBIC HAa CHUKCHHE M3/IEP>KEK M TMOBBIIICHHE TOYHOCTH 00pabOTKH MH(OpMAILIHH.
O0630p /JIBoitHMKOBOW W 1p. [2] moaTBepkmaeT BaXHOCTH afanTuBHBIX ETL-momenei,
CIOCOOHBIX MacCIITA0MPOBATHCA B 3aBUCUMOCTH OT Harpy3Ku Ha CUCTEMY.

3akir0ueHue

AHanu3 Hay4YHbIX HMCTOYHHKOB JEMOHCTPHpYET, 4YT0o 3((EKTHBHOE YIIpaBICHHE
JaHHBIMHU B CHCTEMax OHJIAWH-3alluCU TpeOyeT KOMIUIEKCHOTO IOAX0/1a, BKIIIOYAIOIIEro
UCIIOJIb30BAaHUE MAIIIMHHOTO OOyYeHMs, aHajiu3a OOJBIIMX JJaHHBIX, MPEACKA3aTeIbHON
AHATUTHKKA U METOJIOB KubOepOezonacHOCTH. MHTemiekTyanbHble alrOpUTMbl MO3BOJISIOT
ONTUMH3UPOBATH MPOIIECCHl OPOHUPOBAHUS, MUHUMHU3UPOBATh HE3ANOJHEHHBIE BPEMEHHBIC
CJIOTHI, YIIYUYIIUTh KIUEHTCKUN OMBIT U COKPATUTH U3ACP>KKH KOMIIaHUH.

bynymue wuccienoBanus AODKHBI OBITh HalpaBlieHbl Ha Pa3padOTKy aJdanTHBHBIX
MOJIeTIell yHpaBleHUS PACHUCAHHUSIMH, YUYUTBHIBAIOIIUX HE TOJBKO TEKyIee MOBEICHUE
MOJIb30BaTENe, HO W BHEIIHUE (AKTOPHI, TAKHE KaK CE30HHOCTH CIPOCA U HIKOHOMHUYECKUE
W3MEHEHHUs. Ba)XKHbIM HalpaBJICHHEM OCTA€TCs TMOBBIIICHUE MPO3PAUYHOCTH AJITOPUTMOB
MAIIMHHOTO OOYyYeHHs, MUHUMU3AINUS PUCKOB TMPEAB3SATOCTH, a TAKXKE BHEJPEHHE HOBBIX
METOJIOB 3aIUTHI TaHHBIX B CUCTEMAaX OHJIAH-3aIICH.
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INPUMEHEHUE MAIINHHOI'O OBYUYEHUA 1JIs1 IPOI'HO3UPOBAHUA
KAUYECTBA IOYBBI CEJIbCKOXO03AMCTBEHHBIX KYJbTYP: OB30P
JIMTEPATYPbBI

AnHoranusi: CoBpeMEHHbIE METOAbl MAIIMHHOTO OOYYeHUS HaXOAST IIMPOKOE
MIPUMEHEHUE B arpOHOMHUH, B YaCTHOCTH B MPOTHO3MPOBAHMM KadyecTBa MOYBbI. PazButue
M(pPOBOro KAPTUPOBAHUS MTOYB MO3BOJISIET O0JIEE TOUHO OLEHUBATh UX (PU3UKO-XUMUUECKHE
CBOMCTBA, OPraHWYECKHH COCTAaB W DSPO3UOHHBIE IPOLECCHI, YTO HMMEET KPUTHYECKOE
3HAYEHWE  JUI1  [OBBIEHUS  YPOKAWHOCTM M YCTOMYMBOIO  YIIpaBJICHUSA
CEIIbCKOXO3SIMCTBEHHBIMU  3€MJISIMM. B 1TaHHOM  HCCIEOBAaHUM  NPOBOAMTCS
CUCTEMAaTUYECKUN aHaJN3 COBPEMEHHBIX pPabOT, MOCBSIIEHHBIX HHTETPALUU MOYBEHHBIX
3HaHUU B MOJIEIHM MAIIMHHOTO OOy4Y€HUsl, UCIIOJIb30BAHUIO TUCTAHIIMOHHOTO 30HIUPOBAHUS
U y4eTy MPOCTPAaHCTBEHHOM CTPYKTYphl JaHHBIX. PaccMaTpuBaroTCsl KJIIOUEBBIE MPOOIEMbI
rapMOHHU3AIMU MMOYBEHHBIX JAHHBIX, BBIOOpA ONTUMAJBHBIX MOJEIEH U METOJIOB OLIEHKH
HEONPEIEICHHOCTH MPOrHo30B. Ocoboe BHUMAHHME YIENEHO MEPCHEKTUBaM JalbHEHIIEro
Pa3BUTHS JAHHOW 00JIACTH U IPUMEHEHUIO MAILIMHHOTO O0YYEeHUS AJI PEUICHUS aKTyalbHBIX
po0JIeM CEeJILCKOTO XO3SIICTBA.

KuaroueBbie ciaoBa: MammnHoe oOydenue, lludpoBoe KapTUpoBaHHE TIOYB,
[Iporuo3upoBaHue NOYBEHHBIX CBOMCTB, CeabCKOe X035HUCTBO, ArpoMH(pOpMATHKA

[Inogopoane TOYBBLI SIBJISIETCS OCHOBOM [l YCIICIIHOTO BEJEHUSI CEIhCKOTO
XO035IUCTBA, OJHAKO €ro MojjepxaHue TpeOyeT MOCTOSSHHOTO MOHMTOPHHIAa WM aHallu3a
MMOYBEHHBIX XapaKTEPUCTHUK. TpagulIMOHHBIE METOJbl OIIEHKH MOYBEHHBIX CBOWCTB, TaKHE
KaK XMMUYECKHH W (Qu3anueckuil aHanm3 o0pas3ioB, ocTatorcs 3G(EKTUBHBIMU, HO OHU
o0NaaroT PSAIOM OTpaHUYCHHH, BKIIIOYAs BBHICOKHE 3aTpaThl BpPEMEHU M pecypcoB. B aToii
CBSI3U TpPUMEHEHHE MamuHHOro oOydeHus (ML) myis mporHO3MpOBaHUS CBOWCTB TOYBBI
CTaHOBUTCS OJTHUM W3 ITPUOPUTETHBIX HAIIPABICHUI UCCIIEAOBAHUM B arpapHOX HAYyKe.

CoBpemennbie anroputMmbl ML, Bkitouass ciydaitHeie jeca (RF), rpanueHTHbIM
oyctunr (XGBoost, LightGBM, CatBoost), HelipoHHbIE CETH U METOAbl TIyOOKOTO
00yueHust, Mo3BOJISIOT 2P (HEKTUBHO aHATU3UPOBATH OOJIBIINE 00BEMBI JAHHBIX, YUUTHIBATh
HEJIMHEWHBIC 3aBUCUMOCTH U BBISBISITH CKPBIThIE 3aKOHOMEPHOCTH. OJHAKO KIIIOUYEBBIM
BBI30OBOM OCTA€TCS HEOOXOJIMMOCTh aJlalTallui ITUX AJTOPUTMOB K CHEHU(pUKE arpapHbIX
JAHHBIX, YTO TpeOyeT MHTErpaluy OYBEHHbIX 3HaHui B ML-moznenu [1].

Ma et al. [1] oTMeuaroT, 4TO BKJIIOUEHHUE CIICIIUATN3UPOBAHHBIX MIOYBEHHBIX JIAaHHBIX B
MOJICJId MAlTUHHOTO OOYYEHHUS IMO3BOJISIET JTOCTUYHL 00JI€€ TOYHBIX MPOTHO30B, MOCKOJIBKY
ctanaaptHbie ML-MeTonpl 3a4acTyi0 HE YYUTBHIBAIOT OCOOEHHOCTH IMOYBEHHOTO COCTaBa.
Cornu et al. [2] mogYepKUBaIOT Ba)KHOCTh TapMOHM3AIlMM TIOYBEHHBIX 0a3 JaHHBIX Ha
HallMOHATHPHOM ¥ MEXKIYHAPOJIHOM YPOBHSIX, YTO OCOOCHHO AaKTyaJlbHO B KOHTEKCTE
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EBpomeickoro 3eyeHoro Kypcea.

IIpumMeHeHre MAIIMHHOTO 00y4YeHHUS B ATPOHOMHUM

PazButue uudposoro 3zemiuenenus TpeOyeT BHEIPEHUS WHHOBALMOHHBIX METO/OB
aHaiM3a JaHHBIX, BKIIOYAs MCMOJb30BaHME OOJBIIUX JAaHHBIX U MAIIUHHOTO OOYYEHHS.
Cravero et al. [3] B cBoeM cuCTEMaTHYECKOM 0030pe€ BBIJCISIIOT OCHOBHBIE TEXHUUYECKHE
po0JieMbl, CBsI3aHHBIE ¢ 00pabOTKOM arpapHbIX JAHHBIX. ABTOPHI OTMEUAIOT, YTO TJIABHBIMU
BBI30BAMHU SBIIAIOTCS HEXBAaTKa CTaHAApTOB OOpabOTKM JTaHHBIX, HECOBMECTHMOCTH
CYILIECTBYIOILIUX CUCTEM 17§ HEXBaTKa BBIYHCIIUTEIBHBIX MOIIIHOCTEN B
CEJIbCKOXO3SIICTBEHHOM CEKTOPE.

Khosravani et al. [4] aHanmuM3upyrOT BIUSHUE MPOCTPAHCTBEHHOTO pa3peIICHUs U
BBIOOpA HKOJIOTMYECKMX KOBAPUAHTOB Ha TOYHOCTh LIM(PPOBOr0 KapTUpoBaHUs Mo4B. OHU
MOKAa3bIBAlOT, YTO BBIOOpP MacliTada JaHHBIX OKa3bIBa€T CYLIECTBEHHOE BIIMSAHHE Ha
TOYHOCTh NPOTHO30B M YTO KOPPEKTHAs HACTPOMKA PA3PEIICHHs 3HAYUTEIBHO YJIydINacT
Ka4yeCTBO KApTUPOBAHMUS.

Hcnoab3oBanue TUCTAHIUOHHOTO 30HAUpoBanus u ' MC-ganHbIX

Milewski et al. [5] uccnenyroT BIMsHHME [AeTpajalliil TOYB HA BETETAMIO U
YPOXKalHOCTh CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp C TNPHUMEHEHHEM THIIEPCHEKTPAIBHBIX
naHHbIX. OHU JTOKa3bIBAIOT, YTO KOMOMHALMs MeTo10B PLS-perpeccuu u ciaydailHbIX JecoB
MO3BOJISIET TOYHO OLIEHUBATh MPOCTPAHCTBEHHBIEC PA3IUYMS B IOUBAX.

JIUCTaHIMOHHOE 30HAMPOBAHUE TAaKXE WIPAET BAXHYIO pOJIb B MOHHUTOPHUHIE
opranudeckoro yriaepoga mnouB. Meliho et al. [6] mnpoBOASIT NPOCTPAHCTBEHHOE
MOJICTUPOBAHUE 3aMacoB MOYBEHHOTO opranuveckoro yriepoaa (SOC) ¢ ucnoiab30BaHUEM
ML-anroputmoB, Takux Kak ciydaiiHbiii jiec u Cubist. IX pe3ynbTaThl MOKa3bIBAOT, YTO
Takue MOJeNu 00JIaJaloT BBICOKOM TOYHOCTBIO M MOTYT HCHOJIB30BaThCSl JUISl OLICHKHU
KauecTBa MOYB B PA3IMYHBIX KIMMATHYECKUX YCIOBUSX.

Yyer npocTpaHCTBEHHOM CTPYKTYPHI JaHHBIX B ML-Moaensix

Kim et al. [7] paccmaTpuBaioT BIMSHHE MPOCTPAHCTBEHHON CTPYKTYpHI MOYBEHHO-
reoMop(oIoruueckux JaHHbIX Ha TOYHOCTh ML-mogneneit. OHM NPUXOAST K BBIBOAY, UTO
MpH CcJ1a00i aBTOKOPPEIIAINKA JaHHBIX HAWIYUIINe Pe3yJIbTaThl JACT CIy4YalHbBIN JieC, TOTa
KaKk TIpU  CUJIBHOM  aBTOKOppesaiuu  dPGeKTHBHEE MPUMEHSITh  PETPECCHI0  C
MPOCTPAHCTBEHHOMN (UIIbTPAIIHEH.

Hateffard et al. [8] ananu3upyrotr npumeHeHue HUPPOBOro KAPTUPOBAHUS MOYB IS
MpEACKa3aHusl COJIEpPkKaHUS OPraHUYecKoro yriepoja M IUIOTHOCTH TMO4YBbL. OHH
MOKAa3bIBAIOT, YTO BKJIIOYEHUE PEIbEPHBIX XapaKTEPUCTHK (HAmpUMep, rIyOuHBI JOJIUH U
KPUBH3HBI IOBEPXHOCTH) MOBBIIIAET TOYHOCTh MOJIEIIEH.

IIporno3upoBaHue comepkaHusl MHKPOIJIEMEHTOB M OLIEHKA HeolpeleIeHHOCTH
MoaeJ el

Abdelmigid et al. [9] npennarator ML-cTpareruto A mpoOrHO3UPOBAHUS COJAEPIKAHUS
MHUKPO3JIEMEHTOB B MouBax. OHM JOKA3bIBAIOT, YTO ONTHUMAJIbHBII BHIOOpP METO/a 3aBUCUT OT
KoJu4ecTBa mepeMeHHbIX: Mojenb MARS sddextuBHa npu HeOoNbIIOM UX UHCTE, a
CJIy4aiHbIH JIeC — MpHu OOJBIIOM.

Rohmer et al. [10] uccrnenyroT METObI OLIEHKH HEOMPENEIEHHOCTH MPEJICKa3aHuid B
nuppoBoM KaptupoBaHuu mouB. OHu npumeHsoT metoq SHAP nns ananuza daktopos,
BIMSIOIIMX HAa YPOBEHb YBEPEHHOCTH MOJIEIM, YTO HMMEET BAaXKHOE 3HAYEHUE IS
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MUHTEPIPETALNN ITPOTHO30B.
3akioueHue

AHanu3 COBPEMEHHBIX MCCIEAOBAHUN IOKA3bIBAET, YTO MAalIMHHOE OOydYeHue
3HAYNUTEIIBHO PAaCIIMPSET BO3MOXHOCTH IIPOTHO3MPOBAHUS IIOYBEHHBIX XapaKTEPUCTUK,
OJIHAaKO TpeOyeT KOMIUIEKCHOTO IIOX0/a, BKJIFOUAIOIIErO:

1) UaTerpannio nouBeHHbIX 3HaHU B ML-Moemu.

2) N'apmoHM3aIyio MOYBEHHBIX 0a3 JaHHBIX HA MEXAYHAPOIHOM YPOBHE.

3) OntuManeHbli BEIOOP MPOCTPAHCTBEHHOTO pa3pelIeHus KapT.

4) IlpuMeHeHrne TUCTaHIMOHHOTO 30HAMPOBAHUS ISl MOHUTOPUHIA [TOYB.

5) AnanTanuio Mojelel K MpOCTPAHCTBEHHOM CTPYKTYpPE JaHHBIX.

6) Ucnonb3oBaHue CTpaTeruii OLIEHKW HEONPEIeIEHHOCTH MPOTHO30B.

Takum oOpa3oM, MalIMHHOE OOy4YeHHE MPEACTaBIsAECT COOOM MOIIHBIA MHCTPYMEHT
nu(ppoBOro KapTUPOBAHMS MOYB, HO Uil €ro 3(QEeKTUBHOr0 MPUMEHEHUs HEoO0XoaAuMa
JaNbHENIIAsT UHTETpauusl MEKIUCUUIUIMHAPHBIX 3HAHWM, YJIyYIIEHHE KauecTBa JAHHBIX U
COBEPILIEHCTBOBAHUE METO0OB OLIEHKH HEOIIPEECICHHOCTH.
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HYBRID CLUSTERING METHODS FOR SHORT TEXTS BASED ON DEEP
LEARNING AND EVOLUTIONARY ALGORITHMS

Abstract: This article explains for the future the use of more successful clustering
methods with hybrid clustering methods for short texts. For the evolutionary variant of
hybrids, thematic modeling (LDA), convolutional neural networks (CNN), the K-means
method, and particle swarm algorithms (PSO) were studied. The main problem that appeared
in short texts was the high dimensionality and weak structure of the data, which hybrid
methods were able to correct by increasing the accuracy and stability of clustering. In
conclusion, the combination of LDA + CNN and PSO + K-Means has shown high efficiency
in solving clusterization of short texts.

Keywords: NLP, clustering, short text, LDA, CNN, PSO, K-Means

Introduction. Short text processing is currently one of the most in-demand jobs,
taking into account the global population of text data from social networks, news aggregates
and feedback platforms. Their complexity lies in the fact that their minimal context and
limitation in texts create ambiguity, which prevents processing using traditional clustering
methods. The main task of this testing is to find hidden patterns in texts and group texts by
themes and characteristics.

Traditional clustering algorithms are the simplest and most widespread approach to
solving such a problem, as well as modern methods based on deep learning and thematic
modeling. A collection of 50 articles related to classization that examines key advances in
algorithms, thematic modeling, neural network approaches and their results.

Literature Review

A.  Machine Learning Methods.

The key roles in text data analysis are deep neural networks, namely LSTM and CNN.
Zhan and Dahal [1] described in their article how the application of deep learning to short
texts has the advantage of providing automatic grouping of texts by meaning. CNN provides
a chance to transmit high accuracy and LSTM preserves the dependency sequence.

K-Means and DBSCAN are among the most well-known and widely used tools for
clusterization of text data using traditional methods. Nevertheless, they have disadvantages
when working with short texts, K-Means in the work of Bulyga and Kureychik [9], it was
revealed that the preset number of clusters does not constantly improve the data structure and
therefore requires adaptation to work with short texts. Its quality can be improved using
metrics such as TF-IDF [2]. But still, K-Means has a sensitivity to the choice of initial
centroids, which causes a problem.

The best results in clustering sparse data were shown for DBSCAN (Density-Based
Spatial Clustering of Applications with Noise) from the work of Ahmed and his colleagues
[2]. This method allows to automatically determine the number of clusters based on data
density, which is especially useful when working with short texts, where data is often
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heterogeneous. However, DBSCAN can be sensitive to the choice of parameters, such as the
search radius.

K-Means

Fig. 1 - The difference between DBSCAN and K-Means methods

To increase the accuracy of clustering, a combination of methods is often required,
such as using external data to semantically enrich the text. In the study of Kozlovsky and
Rybinsky [4], resources such as WordNet and BabelNet were used to add semantic
information to texts. This approach helps to deal with ambiguity and polysemy, especially
when a word can have multiple meanings in different contexts or with limited context.

Considerable attention is also paid to fuzzy clustering, as shown in Dudarin's study [6],
where fuzzy logic helps to better cope with the ambiguity of short texts. This is especially
useful for texts where the boundaries between topics or clusters may be blurred.
Chernyshova and Ovchinnikov [11] have shown that data mining techniques such as fuzzy
clustering can significantly improve the clustering accuracy of text data.

B.  Evolutional Algorithms

The need to process large amounts of data is solved by metaheuristic algorithms such
as the particle swarm algorithm (PSO) and genetic algorithms (GA), which demonstrate
effectiveness in tasks related to text clusterization. They are adaptive and flexible due to their
foundations implemented on the principles of searching for global optima. The work of
Abualigah et al. [5] notes how dynamic PSO tuning of model parameters can improve
clustering, leading to reduced computational costs when working with sparse texts. With the
help of these evolutionary algorithms, it is possible to replace traditional methods when there
are difficulties with volume processing.

C.  Hybrids Methods

Higher efficiency is reflected by a hybrid between thematic modeling and deep
learning. Mathematical modeling was fundamentally used to cluster short messages, where it
IS important to expose hidden topics and group texts by their thematic proximity. For him,
one of the most widely used is latent Dirichlet placement (LDA), which automatically
highlights topics and classifies documents based on them. Blei and his colleagues have found
that this method is very good at analyzing social networks and news, where most texts are
short and not contextualized. The fact that LDA in combination with neural network models
can improve the interpretation of clusters was also investigated in the article by Kozlovsky
and Rybinsky [4]. According to Nikolaev's work, it can also be combined with BERT to
identify hidden semantic links between texts before applying clusterization. [7]

D.  Modern Methods
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The study by Golovastova and Krasotin [42] examines how parameterization of textual
data affects the effectiveness of their clustering. VVarious parameterization options, including
TF-IDF and keywords, and their impact on the accuracy of clustering algorithms are
considered.

The work of Vlasov and Danilkin [43] suggests a methodology for clustering text
documents based on their abbreviated representation. The method involves highlighting
keywords and phrases to reduce the size of the data, which contributes to more efficient
clustering.

The Habr study [44] examines natural language processing (NLP) algorithms for
clustering and classifying large amounts of textual data. The authors use lemmatization,
tokenization, Word2Vec, and BERT to increase the accuracy of text grouping. The
Word2Vec and GloVe models are used to represent documents in vector form and evaluate
their semantic proximity. [46]

The method of pairwise classification in clustering texts is considered in Kiselyov's
research. The authors train the model to predict whether two documents belong to the same
cluster, which allows them to take into account complex dependencies between texts.

Pavlyshenko's research [48] analyzes the clustering of author's fiction texts using a
vector space of semantic fields. Distributed word representations and thematic clustering
methods are used to analyze literary styles and genre features.

E. Clustering In Medicine

This section will discuss how medical clusters have chances and prospects to be used
in medicine by providing data processing and analysis. The work of Golovin and Petrova
[12] focuses on different types of medical data used to improve the diagnosis of diseases and
predict clinical conditions. They provide an original clustering algorithm implemented in the
MixDC (Mixed Data Clustering) software system, which is used to analyze patient data.
These algorithms can help in the collection and processing of surgical treatment data for
patients with pathologies of the ascending and aortic arch.

The research provided by lvanov and Kuznetsov [13] presents a methodology for
clustering the clinical pathways of patients, which allows us to identify patterns of their
movement in medical institutions, which contributes to the optimization of medical
processes.

In the article by Chernyshova and Ovchinnikov [11], clusterization methods of
endoscopic images used in computer diagnostics were analyzed, demonstrating the potential
of automated image analysis to improve diagnostic accuracy. The published article by
Zakharova and Smirnova [11] has already considered clustering as a new approach and
direction to regional medicine in the allocation of medical resources.

In further studies, Kiselev et al. [41] reveals clustering abilities to detect hidden
dependencies between symptoms and diseases by studying and training with medical data.
The same ideas were mentioned by Tang and Liu [49] as finding patterns in patient data in
possible analyses of medical reports and predicting disease. In addition, Elkan [50] discusses
optimized clustering algorithms (K-Means with acceleration) based on triangle inequality,
which significantly improves computational efficiency when analyzing large medical data.
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Discussion. In this section, we have considered the task of clustering texts based on
reviews. We used hybrid approaches to improve the classification accuracy and
interpretability of clusters. The data for the experiment included customer feedback on
delivery, product quality, and service.

Based on the clustering, we obtained the following results:

: KnacTtep HeraTuBHblE OT3bIBEH O oﬁcnyquaHuu U KadecTBe

: knactep lMNonoxwTenbHbie OT3biBbl O AOCTaBKe W KavYecTse Tosapa

- KnacTep CMewaHHble OT3bIBEl O LEHaX U COOTBETCTBUM ToBapa onMcaHu
: KnacTtep lNonoxuTenbHble OT3bIBbI O AOCTaBKe M KavYecTee ToBapa

: kKnacTtep lNonoxWTenbHble OT3biBbl O AOCTaBkKe W KavYecTee ToBapa

- KnacTep CMewaHHble OT3bIBEl O LieHaX U COOTBETCTBUM ToBapa onMcaHUK
- KnacTtep NonoxWTenbHble OT3bIBb O AOCTaBKe W KaYecTee ToBapa

: Knactep HeraTvWBHble OT3biBEI O OGCHYXHBEHHH M KaHecTse

: KnacTtep lonoxuTencHble OT2bIBb O AOCTaBKe M KadvecTee Toeapa

@: knactep MonoxuTenoHbie OT3biBbl O AOCTABKE M KayYecTBe Tosapa

Fig. 2 — Example of clusterization review

As a result of the clustering methods, the reviews were divided into three main groups:
o Negative reviews about service and quality
o Positive feedback on delivery and product quality
o Mixed reviews about prices and product compliance with the description.
A. Hybrid method LDA + CNN
A combination of thematic modeling and convolutional neural networks for efficient
feature extraction and subsequent processing. LDA has hidden topics in the texts, and CNN
will have to highlight the content (subject matter) and determine their spatial relationships.
LDA simulates the text as a mixture of themes, and the themes themselves as a mixture
of words:
p(W|z) = [Ih=1pWn|2n, B)p(2,16) 1)
Where w are words in documents, z are hidden topics, 8 is the distribution of words in
topics, 0 is the distribution of topics in documents.
After applying LDA, each document is represented by a probability vector by topic,
which is then transmitted to CNN.
CNN analyzes vector representations of topics, revealing their spatial relationships:
hi = f(W * x; + b) (2)
Where x; is the input vector (LDA output), W is the convolution filter, b is the offset,
and f is the activation function.
CNN training takes place using gradient descent:
oL aL dh;
i Zia—him 3)
B.  Hybrid method PSO + KMeans
To minimize the loss function, particle swarm optimization is used to automatically
adjust the K-Means parameters.
J = %K Bajec |12 — il 2 (@)
Where y; is the centroid of the cluster C;.
The velocity and coordinates of particle i are updated using the following formulas:
vi(t+ 1) = wv(t) + e (py — x;) + 12 (g9 — %) (5)
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Where w is the inertia coefficient, c;c, is the learning coefficient, r;r, are random

(6)

numbers, p; is the best-found particle position, and g is the global best position.

C. Final Analysis

Table 1 — Hybrid method results

Methods

Advantages

Disadvantages

LDA + CNN

Semantic interpretation of
data due to LDA, which
makes it possible to identify
hidden thematic
dependencies in texts.
CNN's ability to identify
complex patterns and
relationships between text
fragments, which improves
clustering.

It is suitable for texts with
high thematic ambiguity,
such as news or reviews,
where multiple meanings

High computational
complexity associated with
the simultaneous use of
LDA and deep neural
networks.

Dependence on the quality
of mathematical modeling,
as incorrect topic division
can negatively affect the
final clustering.

Resistance to local minima,
which makes the algorithm
more reliable in complex

are possible.

PSO + K-Means Automatic cluster | High  time costs are
optimization due to PSO, | possible with a large
which reduces dependence | amount of data, since PSO
on the initial choice of | requires significant
parameters. computing resources.

Sensitivity to PSO
parameters: Incorrect
parameter selection can

lead to inefficient
clustering.

multidimensional data.
Increased data partitioning
accuracy, as PSO helps to
select optimal cluster
centroids.

Thus, LDA + CNN turns out to be more effective for analyzing texts with a strong
semantic structure, allowing to consider the context and hidden topics. In turn, PSO + K-
Means is better suited for processing large amounts of data when automatic clustering
settings are required. The choice of the appropriate method depends on the specifics of the
task: if it is necessary to take into account the deeper meanings of the text, LDA + CNN is
preferable, whereas for processing a large number of documents with low computational
costs, it is more efficient to use PSO + K-Means.

Acknowledgment. This work was prepared using Yandex Translator for accurate
translation from Russian into English, Quillbot for grammar checking and ChatGPT for text
structuring.

Conclusion. Clustering of short texts, such as reviews, is a complex task that requires
not only careful data preprocessing, but also the choice of hybrid methods that can improve
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the quality of results. In our work, we have demonstrated the effectiveness of using hybrid
approaches such as PSO + KMeans and LDA + CNN to improve clustering accuracy.
Traditional methods, such as K-Means, can handle clustering tasks with a clear data
structure, but they may encounter limitations when working with sparse text data.

The use of PSO made it possible to optimize the number of clusters, which
significantly improved data separation, and the use of convolutional neural networks (CNN)
in combination with thematic modeling (LDA) made it possible to identify hidden topics and
dependencies in texts, which gave a deeper understanding of the data structure.

In the future, research may be aimed at further developing hybrid methods that
combine the advantages of optimization algorithms and deep neural networks, as well as
improving methods of working with sparse data and considering the context in short texts.
This will significantly improve the quality of clustering and expand the possibilities for more
accurate analysis of text data.
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Abstract: Data science has transformed the banking sector by leveraging big data,
machine learning, and artificial intelligence to enhance customer experience, improve fraud
detection, and streamline operations. This paper explores key methodologies, including Long
Short-Term Memory (LSTM) networks and Dynamic Customer Embedding (DCE) models,
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1. Introduction

The application of data science in the banking industry has revolutionized operations
by enhancing customer experience, improving risk management, detecting fraud, and
increasing operational efficiency. Financial organizations may handle massive information to
make well-informed decisions and streamline business procedures by combining big data
analytics, machine learning (ML), and artificial intelligence (Al) [1]. However, there are
drawbacks to this change, such as the requirement for specialist knowledge, data protection
issues, and the integration of legacy systems [2].

This study compares two prominent analytical models, examines the main ways that
data science affects the banking business, and talks about potential future ramifications for
the sector.

2. Methods and Models

Banking data science approaches make use of a variety of sophisticated analytical
methods. The foundation of contemporary banking operations consists of statistical
techniques, predictive analytics, and machine learning models. The Long Short-Term
Memory (LSTM) model and the Dynamic Customer Embedding (DCE) model are two
popular models among them [3].

2.1 Long Short-Term Memory (LSTM) Model

A particular kind of recurrent neural network (RNN) called an LSTM is made to
process and forecast data sequences across time. It works especially well in financial
applications for fraud detection, credit risk assessment, and consumer behavior prediction
[4]. An LSTM model's primary mathematical formulation consists of:
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This model excels in handling sequential dependencies, making it suitable for
forecasting customer needs and detecting anomalous patterns in transaction sequences [5].

2.2 Dynamic Customer Embedding (DCE) Model

DCE models examine patterns of digital activity to produce real-time depictions of
consumer behavior. This method forecasts future events, like possible customer attrition or
fraudulent activity, by fusing financial characteristics with sequential session data. In order to
improve predictive accuracy for complex behavioral modeling, the DCE model uses
embedding layers to record user interactions and activities [6].

2.3 Models for Machine Learning

The foundation of banking analytics is machine learning (ML), which enhances credit
risk assessments, fraud detection, and consumer interactions. Among the main categories of
ML models utilized in banking are:

Supervised Learning: For applications like credit scoring and fraud detection,
supervised learning uses models such as decision trees, support vector machines (SVM), and
neural networks [7].

Unsupervised Learning: Using clustering techniques like k-means and hierarchical
clustering, unsupervised learning is used for anomaly detection and consumer segmentation

[8].

Reinforcement learning: used to dynamically optimize decision-making processes in
automated trading and real-time fraud detection systems [9].

2.4 Natural Language Processing (NLP)

NLP is essential to automating compliance monitoring and customer service.
Applications in banking include:

Chatbots and Virtual Assistants: Al-powered chatbots offer individualized banking
assistance [10].

Sentiment Analysis: Assists banks in evaluating client comments and identifying
possible problems with customer care [11].

Document Processing: NLP makes it possible to automatically analyze contracts and
identify fraud in textual data [12].

3. Application Areas

3.1 Enhancing Customer Experience

Advanced client segmentation made possible by data science allows banks to provide
individualized services. Customer demands can be identified using methods like clustering
and predictive modeling, which enables customized product offerings and raises customer
happiness [13].



«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

For example, banks can anticipate client needs and instantly customize digital services by
using LSTM and DCE models. Personalized involvement boosts client retention rates and
enhances user satisfaction overall, according to research [14].

3.2 Risk Management and Fraud Detection

Real-time fraud detection, operational risk management, and improved credit rating are
all made possible by data science. Through anomaly detection techniques, machine learning
algorithms are able to identify abnormalities, allowing for quick action to reduce financial
losses [15].
According to a study by Singh (2024), the Node2Vec graph embedding technique is effective
in detecting fraudulent behavior in extensive financial networks, increasing the accuracy of
fraud detection by 23% when compared to conventional model [16].

3.3 Operational Efficiency

Al and ML technologies streamline banking operations by automating routine
processes and optimizing resource allocation. The use of multimodal document analytics, as
demonstrated by Gerling and Lessmann (2023), reduces processing times for document
verification by 40%, increasing overall operational efficiency [17].

4. Challenges in Implementation

Despite the benefits, there are a number of obstacles to overcome when incorporating
data science into banking:

1. Data Security and Privacy: When managing sensitive consumer data, compliance
with laws such as GDPR is crucial [18].

2. Legacy System Integration: It can be difficult and expensive to integrate new
technologies with antiquated infrastructures [19].

3. Talent Acquisition: There is a greater need than supply for qualified experts in data
science and artificial intelligence [20].

4. Algorithmic Bias: Preserving consumer confidence and regulatory compliance
depend on impartial and equitable decision-making [21].

5. Future Directions

The future of data science in banking is driven by continuous technological
advancements:

Al and ML Advancements: More advanced models will facilitate improved service
automation and decision-making [22].

Enhanced Cybersecurity: Real-time cyber threat detection and prevention will be
possible thanks to Al-driven monitoring systems [23].

Regulatory Adaptation: While implementing creative, data-driven strategies,
Institutions must remain compliant [24].

6. Conclusion

Through increased operational efficiency, better risk management, and improved client
experience, data science has revolutionized the banking sector. In behavioral forecasting and
predictive analytics, models such as LSTM and DCE are essential. Nonetheless, banks have
to deal with issues including algorithmic fairness, system integration, and data privacy. In the
future, preserving competitive advantage and promoting innovation in the financial industry
will depend heavily on ongoing developments in Al and data science.
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WEED IDENTIFICATION IN PRECISION FARMING

Annotation: Weeds compete with agricultural crops for vital resources and can
contain pests and pathogenic microorganisms, which leads to significant crop losses.
Although the traditional use of broad-spectrum herbicides remains common, these methods
often lead to excessive use of chemicals, harm to the environment, and increased costs.
Recent advances in machine learning are opening up new possibilities for more accurate and
environmentally friendly weed control. This study provides a comparative assessment of
various machine learning methods, from classical algorithms such as support vector
machines to deep learning architectures such as convolutional neural networks, for weed
detection and classification. Analyzing images taken in various field conditions reveals the
strengths and weaknesses of various approaches, as well as critical factors affecting model
performance, such as data quality, the complexity of creating annotations, and environmental
variability. The findings highlight that targeted data-driven weed control strategies can help
reduce the use of chemicals, preserve beneficial flora and fauna, and ultimately support more
sustainable and profitable farming systems.

Keywords: Weed identification, machine learning, deep learning, weed classification,
SVM, CNN, UAV-based detection, Al in agriculture, image processing, herbicide reduction,
smart farming, loT in agriculture, computer vision, feature extraction, metaheuristic
optimization.

Introduction. Weeds have long been recognized as one of the most serious obstacles
to efficient agricultural production. They fight crops for vital resources such as water,
nutrients, and sunlight, and can harbor pests and pathogens, ultimately reducing yields.
Historically, mass application of herbicides and conventional mechanical tillage have been
standard response measures, leading to increased costs, potential resistance to herbicides, and
adverse environmental impacts. At the same time, research highlights the ecological benefits
of weeds, when they are present in controlled quantities, to support the vital activity of
beneficial insects and increase the biodiversity of agricultural land. Thus, the balance
between weed control and environmental considerations has become an urgent problem in
modern agronomy.

In parallel with solving this problem, agriculture is increasingly using methods based
on data and technology. Rapid progress in machine learning (ML) and computer vision,
combined with the widespread availability of high-resolution images from unmanned aerial
vehicles and satellite sensors, opens up new opportunities for more accurate and
environmentally responsible weed control. By automating the identification and
classification of weeds, ML-based information systems make it possible to carry out targeted
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measures - to apply herbicides only where necessary and in smaller quantities. This precision
not only reduces production costs, but also conforms to the principles of sustainable
agriculture.

Literature review.

1. The Influence of Weeds on Agricultural Crops.

In agricultural systems, weeds are traditionally viewed as undesirable highly competitive
plants that threaten crop yields by contesting important resources such as water, nutrients,
and sunlight. However, research also points to their ecological importance. Petit et al. [1]
emphasize that although uncontrolled weed growth can indeed reduce crop production, a
little amount of presence of diverse weeds support beneficial insects, promotes soil health,
and promotes the preservation of agricultural land biodiversity. Weeds can be both harmful
and beneficial, by serving as the basis for understanding their role in modern agriculture.

In competition, weeds often show an outstanding survivability and can outperform crops
under undesired conditions. Schroeder et al. [2] note that weeds better resist the pressure of
pests more effectively than agricultural crops, partly because many insect pests and harmful
microorganisms do not affect weed populations on the same level. Thus, weeds left
considered as strong competitors, especially when crops are weakened by pests. The situation
gets complicated when some weed species act as asymptomatic hosts for harmful
microorganisms. In such cases, the infection spreads more easily across the field, as the
weeds continue to contain these organisms. For example, yellow and purple aspen are
resistant to microorganisms that parasitize plants, and even benefit from their presence by
enhancing the ability of weeds to reduce yields. As a result, effective weed control must take
into account competition for resources and the threat from insects and microorganisms that
thrive in a weed-dominated environment.

As mentioned earlier, weeds play a key role in maintaining the biodiversity of agricultural
lands, which, paradoxically, can contribute to the long-term stability in terms of quality of
soil in agroecosystems. Marshall et al. [3] documented how certain species of weeds,
including Stellaria media and Chenopodium album, provide habitat and food sources for
insects, birds, and other fauna. In modern agriculture, it is often customary to prioritize weed
extermination, the drastic reduction in weed diversity directly affects birds on agricultural
land and reduces populations of beneficial insects needed to control crop pests. The
conclusion of Barberi et al. [4] agrees that weeds contain useful substances such as nectar,
pollen and serve as a shelter for arthropods, including the real enemies of crops. Although,
weeds can sometimes serve as hosts for harmful pests, their overall contribution to functional
biodiversity is increasingly recognized as critically important in agroecological management.

Moreover, farming systems that reduce soil pollution, commonly known as conservation
farming, compensate to some extent for the impact of weeds on yields. This is evident from
minimal tillage and constant soil coverage. Chauhan et al. [5] explain that with reduced
tillage, weed seeds can remain near the soil surface, increasing the germination potential of
surface-adapted species and initially increasing weed pressure. However, a continuous soil
cover also suppresses some weeds, enhancing microbiological activity and, ultimately,
increasing the sustainability of the agroecosystem in the long term. Nichols et al. [6] also
describe how layers of mulch physically prevent seeds from germinating with the help of
light, but warn that improper crop rotation can lead to uncontrolled reproduction of
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aggressive or chemical-resistant weeds. Farooq et al. [7] extended this discussion to tropical
forest systems, noting that while conservation agriculture can improve soil health in water-
limited environments, the use of chemicals can exacerbate the evolution of resistant weed
populations.

In general, weeds have both positive and negative effects on agricultural production. They
actively compete with agricultural crops, are a potential source of pests and harmful
microorganisms, and can reduce yields without control. However, they also provide critical
ecosystem services by supporting biodiversity, improving soil quality, and helping to control
agricultural pests. The key to developing weed control strategies lies in recognizing and
balancing these opposing roles, which maintain productivity without compromising the eco-
system of agricultural land. Practices such as conservation agriculture, diverse crop rotations,
and adaptive approaches to climate change are increasingly seen as providing the foundation
for more sustainable and environmentally sound agronomic systems.

2. Traditional methods of weed identification and control.

There are many traditional methods of weed identification and control, usually
cultivation, mechanical and chemical methods that have evolved over the years through
agricultural experimentation and innovation. Of these approaches, the main goal is to disrupt
the life cycle of weeds, reduce weed seed stocks, and minimize opportunities for their spread
in agricultural systems.

The fundamental strategy of traditional weed control is crop rotation, which can
effectively reduce the dynamics of weed numbers by changing the timing of field work,
sowing time and availability of resources. In a study on various crop rotation schemes,
Koocheki et al. [8] found that continuous monoculture often increases crop density and
favors certain, well-adapted weed species. Traditional high-cost systems provide lower weed
densities through the use of synthetic chemicals, lower-cost crop rotations or organic crop
rotations can promote greater biodiversity, which can enhance natural weed suppression
through crop competition, but also requires more sophisticated management strategies.

Cover crops are another ecologically balanced method of weed control. Teasdale [9]
identifies two main cover crop cultivation systems: winter annual cover crops and live
mulch. Species such as rye and hairy vetch produce significant biomass by suppressing early-
season weeds, blocking sunlight and changing soil temperature. Although this effect may be
temporary, it can significantly reduce the need for chemicals before germination occurs.
Based on this concept, Mirsky et al. [10] are studying an organic method of crop rotation
without tillage based on cover crops in soybean cultivation. Despite its high efficiency in
controlling annual weeds, the system may fail due to large overgrowths of weeds or
persistent perennials.

In addition to cover crops, non-chemical weed control has long been practiced, where the
use of synthetic chemicals is limited or prohibited. Abouziena and Haggag [11] consider
methods such as solarization of the soil, coating the soil with transparent polyethylene to
increase the temperature, mulching and the use of natural substances such as vinegar or some
essential oils. In addition, innovative mechanical and physical tools, including power tools or
laser processing, are attracting more and more attention as additional methods to further
reduce dependence on chemicals. These strategies can significantly reduce weed germination
and seed viability.
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Moving to high-precision approaches, modern detection and monitoring tools represent
the management of water resources in specific areas that combines traditional weed control.
The Lopez-Granados review [12] showed that remote sensing with both drones or satellite
Imagery and ground-based sensors can display weed infestation, allowing targeted spraying
of chemicals only where necessary. This approach preserves the fundamental idea of
selective control, which is central to many traditional strategies, while at the same time
relying on advanced imaging and classification techniques to minimize both chemical use
and inappropriate exposure.

Looking ahead, we note that changes in weed control paradigms emphasize the continued
relevance of traditional approaches, albeit with significant technological improvements.
Westwood et al. [13] predict that in the future, robotics, precision farming, and new
biotechnologies will be used in weed control to suppress species-specific processes.
Although these developments are not strictly traditional, they can be seen as a continuation of
time-tested methods such as crop diversification, careful surveillance, and selective
intervention.

Collectively, these traditional methods remain key to weed control, including crop
rotation, cover crops, non-chemical tactics, and integrated strategies. Despite the fact that
machine learning, robotics and biotechnology are opening up new horizons, the fundamental
principles of traditional approaches continue to serve as the basis for innovation in the field
of sustainable weed control.

3. Application of machine learning in agronomy.

Machine learning (ML) has become a key tool in agronomy, changing the methods of
crop monitoring by farmers and researchers to predict yields and optimize resource use.
Research has demonstrated the potential of ML in identifying critical factors determining
yield, as shown in the work of Shekoofa et al. [14], where decision trees and clustering
models identified the date of sowing, grain characteristics and water content as key factors
determining corn yield. Similarly, Mishra et al. [15] examined a broader set of ML methods,
from artificial neural networks (ANN) to Bayesian networks, and showed how data driven
analytics can significantly improve prediction accuracy in diagnosing crop diseases,
assessing soil conditions, and optimizing planting schedules. Taken together, these seminal
works emphasized that careful feature selection and careful data preparation are crucial for
maximizing ML effectiveness in agronomic decision-making.

More recent developments have focused on approaches to deep learning (DL) and the
integration of computer vision into precision farming. Chen et al. [16] describe how
convolutional neural networks (CNNs) and recurrent neural networks (RNNSs) enable
advanced image-based pest detection, livestock health monitoring, and even crop prediction
using time-series data. Rehman et al. [17] also discuss the growing role of ML in machine
vision systems for agriculture, noting that algorithms such as the support vector method and
k-Nearest Neighbors can analyze the color, shape, and texture of field images to automate
tasks such as weed identification or plant phenotyping. As DL and ML approaches expand in
scale, they are increasingly integrated with Internet of Things (10T) technologies. Balducci et
al. [18] show how real-time sensor data combined with supervised learning models optimize
irrigation planning, detect sensor anomalies, and optimize farm resource management.
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In addition to crop monitoring and disease detection, ML methods are now finding more
subtle applications in precision farming. Chlingaryan et al. [19] examine how methods such
as neural networks and decision trees use remote sensing data to assess nitrogen status and
predict yields, emphasizing the importance of combining data from multiple platforms. In
tropical conditions, Asamoah et al. [20] use random forest (RF) models to predict corn
yields, finding that soil health indicators may be more important than climatic factors.
Similarly, Sahabiev et al. [21] demonstrate the value of SVM and RF-based approaches for
mapping agrochemical properties - availability of nitrogen, phosphorus, and potassium - in
the field. By integrating spectral indicators with soil characteristics, these methods improve
fertilizer application strategies with a variable rate of consumption. Taken together, these
studies highlight the versatility of ML to develop site-specific recommendations, helping
farmers adapt inputs and minimize environmental impacts.

4. Algorithms and approaches.

Algorithms and approaches for identifying and classifying weeds that affect yields have
developed rapidly in tandem with advances in machine learning (ML) and computer vision.
Early methods focused on relatively simple image processing and classical ML techniques,
while more recent work combines deep learning models, stereo vision, and unsupervised
classification strategies. Across this spectrum, the unifying goal remains the same: to reliably
distinguish weeds from crops so that farmers can identify problem areas and protect the crop
as a whole.

A fundamental example is the work of Weis [22], which developed an image processing
and classification system using two-spectral camera imaging, shape feature extraction, and
ML algorithms to automate weed detection. By segmenting the plant structure and
distinguishing features based on shape, the system achieved an impressive 98% accuracy
when using the Support Vector Machine (SVM) to distinguish between weeds and crops.
This early work has shown that even relatively simple spectral and shape characteristics,
combined with reliable classification using machine learning, can make it easier to detect
weeds in real time and control them in a specific area. Subsequently, Ahmed et al. [23]
developed these ideas by applying a variety of color, shape, and texture characteristics within
the framework of SVM technology, achieving more than 97% accuracy in distinguishing
crops from weeds. Their study confirmed the suitability of SVM for multidimensional feature
spaces and laid the foundation for further study of advanced feature extraction techniques.

At the same time, researchers began to study artificial intelligence (Al) to improve
classification accuracy and adaptability. Tobal and Mokhtar [24] proposed an evolutionary
artificial neural network (EANN) that combines self-organizing maps (SOMs) and genetic
algorithms (GAs). Thanks to automatic optimization of neural parameters, the network
achieved 98% success rate in recognizing weeds and crops, demonstrating how metaheuristic
optimization can further improve accuracy. This work also revealed an important motivation
underlying algorithmic innovation: reducing the use of chemicals while maintaining or
improving the effectiveness of weed control.

Weed-infected fields represent significant heterogeneity, so the algorithm combining
spectral, spatial, and depth information has become widespread. Louargant et al. [25] have
developed an unsupervised classification pipeline that uses both multispectral data and string
structure. Using the geometry of crop rows to identify likely weed growth points, and then
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creating training data for a controlled SVM classifier, this method has shown 89% success,
surpassing approaches that rely solely on spatial or spectral information. This hybrid strategy
eliminates the need for manual labeling, which is a persistent bottleneck in classifying
agricultural product images.

In addition to 2D images, Dadashzadeh et al. [26] demonstrated the promise of stereo
vision for recognizing weeds in densely cultivated fields. Their automated system used
artificial neural networks (ANNS) controlled by metaheuristic algorithms such as particle
swarm optimization (PSO) and bee algorithm (BA) to process stereo video recordings. The
information on depth, color, shape, and texture combined allowed the classifier to distinguish
rice plants from two types of weeds with an accuracy of 92.02%. Such stereos emphasize the
3D perspective of occlusion demonstration and improve segmentation during fast framing,
especially in dense canopy conditions.

The increasing availability of unmanned aerial vehicle (UAV) platforms and high-
resolution sensors has also transformed weed detection workflows. Islam et al. [27]
compared the effectiveness of the Random Forest (RF), SVM, and k-nearest neighbor (KNN)
classifiers in images taken from UAVs on Australian chili farms. RF achieved 96% weed
detection accuracy, followed by SVM (94%) and KNN (63%), indicating the importance of
both reliable classification algorithms and well-designed feature sets in drone-based
applications. Their work shows how unmanned aerial vehicles can facilitate timely, large-
scale surveys with minimal labor costs, making early weed control measures more feasible.

In parallel with these diverse methods, Wu et. al [28] describe a broader transition from
traditional image processing to deep learning approaches (convolutional neural networks, or
CNNs) that automatically extract images. hierarchical objects from raw images. CNN weed
identification can surpass traditional methods in accuracy and reliability, especially in
variable lighting or against a complex background. However, weed recognition training
usually requires large datasets with labeling and significant computing resources. Integration
with agricultural robots or precision spraying systems provides an attractive insight into fully
automated weed control that reduces labor costs and the use of chemicals.

Recent advances show that the classification of weeds can be useful using various
algorithmic approaches, each of which is adapted to specific conditions. Methods combining
spatial geometry, spectral indexes, depth information, and evolving ML forms, from SVM to
neural networks, especially CNN. As technology evolves, especially in the fields of deep
learning and remote sensing using unmanned aerial vehicles, precise weed control can
become even more automated and precise, which will increase yields and reduce the
environmental impact of agriculture.

5. Examples of successful research

A number of empirical studies have demonstrated good results in the accuracy of
advanced algorithms for accurate detection and classification of weeds in order to
strategically manage fields. Weis [22] presented one of the first successful examples by
developing an image processing and classification system that allowed us to distinguish
weeds from crops with 98% accuracy. This approach was based on two-spectral visualization
and shape-based feature extraction before using the support vector Machine (SVM) method,
which effectively laid the foundation for subsequent research on weed classification based on
machine learning.
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Based on these early results, Ahmed et al. [23] reported an equally impressive result,
achieving classification accuracy of more than 97% using an SVM-based system tailored to
color, shape, and texture features. Their automated machine vision system has demonstrated
how carefully selected features combined with a reliable ML classifier can significantly
reduce the use of chemicals through targeted spraying, which directly leads to lower
production costs and minimization of environmental impacts.

The actual use of remote sensing and aerial photography has also led to remarkable
achievements. Islam et al. [27] have developed a practical application of machine learning on
Australian chili farms. In their study, popular classifiers such as Random Forest (RF) and
SVM were tested for studying weeds in drone images. The Random Forest model showed
96% accuracy, while the SVM showed 94% accuracy. These results highlight the potential of
remote sensing using unmanned aerial vehicles to produce highly accurate, large-scale weed
mapping, enabling early engagement and better resource management.

Another illustration of the growing complexity in weed detection is provided by
Louargant et al. [25], who presented a hybrid classification pipeline combining information
about the spatial structure of rows and multispectral data. This integration allowed the SVM
classifier to distinguish weeds from crops with an accuracy of 89%, which is a marked
improvement over purely spatial (79%) or spectral (75%) methods. It is important to note
that this approach has largely automated the generation of training data, reducing the time-
consuming process of manual labeling.

Table 1. Comparative Analysis of Weed Identification Models

Study Algorithm Used | Feature Accuracy | Application | Challenges
Extraction
Weis (2010) | Support  Vector | Shape & | 98% Image-based | Limited to
Machine (SVM) | Spectral weed spectral and
Features classification | shape-based
features
Ahmed et al. | Support  Vector | Color, Shape, | 97% Automated Dependence on
(2012) Machine (SVM) | Texture weed manually

classification | extracted
using SVM features

Tobal & | Evolutionary Self- 98% Weed High
Mokhtar Artificial Neural | organizing detection computational
(2014) Network (EANN) | Maps (SOM) + using Al & | complexity
Genetic Evolutionary
Algorithm Algorithms
(GA)
Louargant et | SVM (Hybrid | Spatial & | 89% Hybrid weed | Dependency on
al. (2018) with Spatial & | Spectral detection structured crop
Spectral Data) Information system with | row information
SVM
Dadashzadeh | Artificial Neural | Depth, Color, | 92.02% Stereo Requires stereo
et al. (2020) | Network (ANN) | Shape, Texture vision-based | cameras and
+  Metaheuristic weed complex

(PSO & BA) classification | algorithms
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Islam et al. | Random Forest | UAV-based RF:  96%, | Weed Needs high-
(2021) (RF), SVM, k- | Imagery SVM: 94%, | detection resolution UAV

NN Analysis k-NN: 63% | using UAV | imagery

imagery

Wu et al. | Convolutional Deep Feature | Higher than | Deep Requires large
(2021) Neural Networks | Learning from | traditional learning- labeled datasets
(CNN) Images ML based weed | and computing

methods recognition power

6. Problems and challenges in weed identification

Despite notable advances in both traditional and modern approaches to weed control,
some persistent problems make it difficult to accurately and timely identify weeds in
agricultural systems. These difficulties are caused by the variability of the environment, the
diversity of weeds, as well as the technical and logistical limitations of data-based methods.

Wu et al. [28] one of the most serious obstacles to weed identification is the
morphological similarity between some weeds and cultivated plants, especially in the early
stages of growth. Ahmed et al. [23], even advanced algorithms such as convolutional neural
networks have difficulty distinguishing weeds from young crops when both have similar leaf
shapes, sizes, or structures. Apart from the shape, the spectral similarity exacerbates the
problem. Sahabiev et al. [21], while multispectral and hyperspectral sensors provide higher
resolution, many weeds have almost identical reflection profiles to crops or other vegetation
which makes it difficult to recognize without complex feature engineering or large training
datasets.

Agricultural fields are characterized by high spatial and temporal variability in terms
of soil type, moisture level, and microclimate. Louargant et al. [25]., this heterogeneity often
leads to inconsistent weed growth, making it difficult to develop a single classification model
that works equally well in different locations or at different times. Nichols et al. [6], rapidly
changing conditions, such as sudden weather events, can also change the appearance of both
weeds and crops, complicating algorithms based on static data.

Wau et al. [28], although machine learning and deep learning models have shown high
accuracy in controlled experiments, they often require large datasets with annotations. Islam
et al. [27], manual labeling of field images is time-consuming and expensive, especially
when it comes to high-resolution images from drones or satellites. Louargant et al. [25], even
methods that partially automate the generation of training data. still rely on the same level of
human control.

Mishra et al. [15], field images often suffer from mismatches in lighting conditions,
shadows, cloud cover, which can degrade the performance of machine vision algorithms.
Dadashzadeh et al. [26], Under the dense canopies of crops, weeds may be covered or
partially hidden from view, making precise segmentation difficult. Nichols et al. [6], layers
of residues from cover crops or conservation tillage methods. can visually blend with weed
foliage, making it difficult for algorithms to correctly segment plant material without
pretreatment or depth information.

Conclusion.

Modern research in precision farming is increasingly pointing to the potential
effectiveness of machine learning methods for weed identification and classification. The
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analysis presented in this paper covers a wide range of approaches, from classical algorithms
(SVM, Random Forest) to deep learning technologies (CNN, RNN), which demonstrate high
accuracy and reliability with proper data preparation and field conditions. At the same time,
the comparative review emphasizes that the final choice of the model depends on a number
of factors: the availability of large labeled datasets, the complexity of annotation, the variety
of spectral and spatial features, as well as the degree of variability of the environment
(climate, soil conditions, lighting, etc.).

Despite significant successes, a number of limitations remain unresolved: high
computational costs when working with deep architectures, the need to adapt models to
dynamic conditions (changes in weather or the phenological stages of weeds and crops), as
well as the difficulty in differentiating some similar types of weeds and crops in the early
stages of growth. At the same time, the increasing availability of remote sensing technologies
(UAVs, satellites) and the proliferation of loT-based solutions open up further opportunities
for scaling and integrating ML models into agricultural practice.

In general, a comparison of the various machine learning methods presented in the
research suggests that hybrid and adaptive algorithmic schemes (combining spectral, spatial
and deep data) are the most promising for improving the accuracy of weed detection. With
proper setup and sufficient support from agronomists, such systems can effectively reduce
herbicide costs, reduce damage to ecosystems, and ensure crop stability. The prospects for
further research lie in the development of more versatile models that can work effectively in
various agro-climatic zones, as well as in the creation of user-friendly tools that facilitate the
introduction of ML technologies into agricultural practice.
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Annotation: The article focuses on the role of natural cleavage of coal in the
development of technologies for the degasification of coal deposits. The accumulation of
methane in mines poses a significant threat to miner safety while also serving as a potential
energy source. The paper analyzes the impact of the degree of coal cleavage on its
permeability and gas retention capacity, while examining various degasification methods,
including horizontal drilling and hydraulic fracturing. It is demonstrated that effective
utilization of cleavage can significantly enhance mining safety and reduce carbon emissions,
contributing to a more environmentally friendly coal extraction process. Finally,
recommendations for future research on optimizing degasification technologies with
consideration of natural coal cleavage are presented.
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Coal deposits are among the most hazardous objects in the mining industry due to the
high likelihood of methane accumulation in underground workings. Methane, released from
coal seams, is not only an energy resource but also a significant threat to the safety of miners
and the environmental ecosystem. When accumulating in the workings, methane can form
explosive mixtures with air. Methane-related mining accidents remain one of the most
serious problems in the coal industry. According to various studies, up to 20% of all mining
accidents are associated with insufficient development or application of degasification
technologies.

In addition to the explosion risk, methane has a substantial environmental impact. This
gas has a greenhouse effect that is 25 times stronger than that of carbon dioxide. Minor
methane leaks into the atmosphere from degasification without proper disposal or use also
contribute to climate change. Therefore, the development of innovative approaches for the
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degasification of coal deposits becomes a key task for enhancing industrial safety and
reducing environmental harm.

One promising direction is the use of natural cleavage of coal—the ability of coal
seams to crack and release gas naturally. This phenomenon can significantly improve the
efficiency of degasification if it is properly integrated into technological processes.

There are various degasification methods, such as drilling wells aimed at maximizing
the intersection with fractures to enhance methane release. Effective degasification
technologies include controlling the drilling direction to ensure access to natural fracturing.
For example, drilling wells at an angle helps avoid excessive water pressure and prevents
water from infiltrating the seam, which is crucial for keeping the gas in a dissolved state.

(L :
. E 3 , ~—3
Figure 1. Diagrams with degasification wells drilled from the surface:
a) Working area of drilling and nearby seams;
b) Nearby seams:1 — extracted seam;2 — nearby seams;
3 — cleanout shaft;4 — working area of drilling;
5 (a) —well, 5 (b) — projection of the well;6 — mobile degasification unit (MDU).

In the first case, wells are drilled into the soil at a depth of 5-10 meters. When re-
drilling only the nearby coal seams, the distance between the bottom of the well and the roof
of the extracted seam must be at least ten times the thickness of that seam. The bottom of the
degasification well should be located within the degasification zone of the extracted seam. In
all cases, the wells are connected to a vacuum pump unit 30 meters before the approach of
the face, and the pressure in the well should not be less than 150 mm Hg.

Natural cleavage is the ability of a coal seam to naturally split into thin parallel plates
along specific directions. It is related to the natural features of coal deposit formation and is
influenced by internal stresses, the structure of the coal, and geological processes such as
pressure, temperature, and deformation of the rock. This characteristic of coal seams plays an
important role in their extraction, as cleavage determines how easily the coal can be broken
down and release the gas (methane) it contains. The higher the cleavage, the more fractures
and layering surfaces there are, which facilitates the degasification process.
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Cleavage in coal seams is formed under the influence of various factors, which can be
divided into three main groups: tectonic processes, chemical and physical properties of coal,
and the degree of metamorphism of coal seams.

Tectonic Processes.Tectonic stresses play a key role in the formation of cleavage.
During the geological evolution, coal seams undergo deformations caused by the movement
of the Earth’s crust. These stresses lead to the formation of fractures, which may be oriented
in specific directions depending on the nature of the tectonic forces. For example, in areas of
active faults, fracturing may be more pronounced, affecting the permeability of the coal seam
and its gas content.

Chemical and Physical Properties of Coal. The chemical composition of coal, including
the content of carbon, hydrogen, oxygen, and other elements, as well as its physical
properties such as density and porosity, significantly influence the development of fracturing.
Denser coals tend to have lower cleavage, while coals with high porosity and low density are
more prone to forming a greater number of fractures.

Degree of Metamorphism of Coal Seams.Metamorphism of coal, or coalification, is
the process of structural and molecular transformation of organic matter under the influence
of temperature, pressure, and time. As the degree of metamorphism increases, coal becomes
harder and denser, which may reduce the number of fractures. However, in some cases,
especially under high temperatures and pressures, new fractures can form due to changes in
the volume of the coal substance.

These factors collectively determine the character and degree of cleavage in coal
seams, which in turn affects their gas content, permeability, and behavior during extraction.

Diagenetic foliation Slaty cleavage

Fig. 2.Different ways in which a cleavage can develop in a sedimentary rock. A:

original sedimentary rock; B: pencil cleavage; C: diagenetic foliation (parallel to bedding);
D: slaty cleavage.

The role of cleavage in the accumulation of methane and other hydrocarbons lies in its
influence on the structure of fractures and pores within coal seams, which significantly
affects the ability of coal to retain and transport gas. Cleavage is crucial for the formation of
porosity and permeability in coal. Fractures created by cleavage increase the volume of pores
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where methane can accumulate. The higher the degree of cleavage, the more gas can be
adsorbed onto the surfaces of coal particles.

Additionally, fractures provide pathways for gas migration, and high permeability
facilitates a more uniform distribution of gas within the seam, making extraction easier. In
areas with intense cleavage, increased concentrations of methane are often observed, as the
fractures create favorable conditions for gas accumulation, especially under high pressure.
These zones become priorities for gas extraction, as they contain significant reserves of
hydrocarbons.

Cleavage also greatly impacts the speed and efficiency of gas release. In seams with a
high degree of cleavage, gas moves more quickly through the fractures to the points of exit,
which is especially important during the degasification of mines or the extraction of methane
from coal. Furthermore, the development of coal seams with high cleavage allows for more
effective degasification, as the fractures provide access to a larger volume of gas. This not
only reduces the risk of sudden methane outbursts but also enhances overall mine safety.

The cleavage of coal directly influences the choice of degasification technology. For
example:

High Cleavage: When coal has high cleavage, it possesses greater permeability,
making methods like vacuum degasification or horizontal drilling effective. These
technologies enable gas extraction from fractures and pores with minimal costs.

Low Cleavage: In cases of low cleavage, methods that increase permeability, such as
hydraulic fracturing, are required. This method creates additional fractures, improving gas
flow.

Modern analytical and numerical models allow for the prediction of gas behavior in
coal seams, taking cleavage into account. For instance, models that consider geomechanical
stresses help determine optimal drilling parameters and well locations for maximum
degasification efficiency. Modeling also enables the assessment of the impact of various
technologies on gas extraction rates and volumes, contributing to cost reduction and
enhanced safety in extraction.

At the "Krasnodonetskoye" mine, drilling schemes aimed at actively utilizing natural
cleavage were successfully implemented. During the degasification process, significant
methane release was observed, indicating the effectiveness of the proposed
methods.Successful degasification of coal seams not only reduces the risks of methane
emissions into the atmosphere but also positively impacts the economy of the coal industry
by enabling efficient resource utilization and improving technical and economic
performance.

Natural cleavage of coal seams plays a crucial role in the degasification process, as it
determines the pathways and speed of methane release from coal deposits. In areas with high
cleavage, the rate of degasification is significantly higher, simplifying the gas extraction
process and enhancing the safety of mining operations. Cleavage also influences the choice
of degasification technologies. For instance, in cases of high cleavage, methods such as
horizontal drilling or hydraulic fracturing can be effectively employed to maximize methane
extraction.
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Considering cleavage not only enhances safety but also improves the economic and
environmental efficiency of coal mining by utilizing the extracted methane as an energy
resource.

For further development of research and technologies regarding the consideration of
natural cleavage in coal seams, it is recommended to focus on several key areas.First, it is
Important to conduct more detailed studies on the distribution of cleavage in various coal
basins. This will enable more accurate predictions of areas with high gas content, which is
critically important for effective degasification and methane extraction.Second, it is
necessary to develop technologies that account for natural cleavage, such as combined
approaches that integrate hydraulic fracturing with vacuum degasification. These methods
could significantly enhance gas extraction efficiency.Additionally, creating real-time
monitoring methods for cleavage will be an important step in promptly adjusting
degasification parameters based on current conditions.Finally, in-depth studies of the impact
of various factors—such as pressure, temperature, and tectonic features—on changes in
cleavage and gas content of coal seams are required. This will help to better understand the
processes occurring within the seams and develop more accurate and safer technologies for
their exploitation.
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Coal gas, particularly methane, represents a significant energy source that can serve as
an alternative to traditional hydrocarbons such as oil and natural gas. Methane released from
coal seams has high energy potential due to its high calorific value. It can be used for
electricity generation, as a fuel for transportation, or in industry, making it a versatile and
promising resource.

One of the advantages of coal gas is its wide availability. In regions with developed
coal basins, such as the Karaganda coal basin in Kazakhstan, vast reserves of methane
remain underutilized. The development of technologies for extracting coal gas not only
enhances the energy security of countries but also reduces dependence on imported energy
resources.Moreover, methane from coal seams can become a key element in the transition to
sustainable energy sources. Its combustion emits less carbon dioxide compared to coal,
making it a more environmentally friendly type of fuel. Thus, coal gas can serve as an
intermediate step on the path to the full decarbonization of the energy sector.

The extraction of methane from coal seams has significant economic and
environmental benefits. From an economic perspective, the production of coal gas promotes
the development of coal regions by creating new jobs and stimulating local economies.
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Methane extracted from seams can be sold on domestic or international markets, contributing
to increased revenues in the energy sector.Additionally, using methane as an energy source
reduces the costs associated with coal mining and transportation. This is particularly relevant
for areas with hard-to-reach or depleting coal deposits. The implementation of modern
technologies allows methane to be extracted at minimal cost, making its production
economically viable.From an environmental perspective, methane extraction from coal seams
plays an important role in reducing harmful impacts on the atmosphere. Methane released
from coal mines is a greenhouse gas that is 25 times more effective at trapping heat than
carbon dioxide. Capturing and utilizing this gas for energy needs prevents its release into the
atmosphere, contributing to the fight against climate change.Furthermore, the development of
coal gas reduces environmental pollution associated with traditional coal mining. As a result,
there is less destruction of ecosystems, soil and water pollution, and the formation of toxic
waste. This makes coal gas extraction an essential element of the ecological modernization of
the energy sector.

The Karaganda coal basin is located in central Kazakhstan, within the territory of the
Karaganda region. Its industrial and administrative center is the city of Karaganda. The basin
stretches in a latitudinal direction for 120 km, with an average width of about 30 km. The
total area of the basin is 3,600 km?, of which coal-bearing Carboniferous deposits occupy
about 2,000 km*.From a geological and industrial perspective, the basin is divided into four
districts, arranged from west to east:

1. Tentek District: Includes the Tentek, Karagog, Manzhin, Sasykkol, and Taszaim
sections.

2. Sherubainura District: Consists of the Karazhar-Shakhan, Dolin, Kolpak,
Kichkinekol, Southern, Central, and Northern sections.

3. Karaganda District: Covers the Alabas, Saran, Industrial, Maikuduk, Taldykuduk,
and Dubov sections.

4. Verkhnesokur District: Coal here is insufficiently studied due to its low quality and
significant depth of occurrence.

Geologically, the basin is composed of Carboniferous and Jurassic formations, which
are largely overlain by younger Cenozoic deposits. The foundation of the basin consists of
Cambrian-Silurian strata, which are significantly metamorphosed and displaced. Overlying
these are Devonian and Carboniferous formations, which were not affected by the
Caledonian tectogenesis. These formations define the boundaries of the basin on all
sides.The coals of the Karaganda basin belong to humic bituminous coalsand are
characterized by a complex petrographic composition with a banded texture. Based on the
conditions under which the original plant material formed, they can be classified
as allochthonous-autochthonous type. The coals are primarily composed of the remains of
large woody vegetation, as confirmed by the identified microstructure. The coal substance
contains accumulations of fragments of stem tissues, while fungal formations, sporangia
(spore-bearing organs), spores, and pollen are present in much smaller quantities. Elements
of bark, leaves, and cuticles are extremely rare in the coal composition.For the coal-bearing
deposits of the Karaganda basin, the plant remains of lycopods, ferns, and
pteridosperms dominate. To a lesser extent, calamites, sphenophylls, conifers, and
cordaites are also found. In the middle subformation of the Karaganda formation, there is an
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observed increase in the content of coniferous plant pollen as one moves up the stratigraphic
section. In the Shakhan and upper part of the Tentek formations, pollen from cordaites and
other gymnosperms is also recorded.

The Karaganda coal basin, in geological terms, represents an asymmetric
synclinorium, elongated in an east-west direction for approximately 100 km. Its northern
flank is characterized by a gentle dip (10-30°), while the southern flank has a steeper dip, in
some places reaching overturned bedding. The basin's structure is complicated by numerous
folding and faulting disturbances.Within the synclinorium, three brachysynclines are
distinguished: Sherubainurinskaya, Karagandinskaya, and Verkhnesokurskaya. These are
separated by anticlinal uplifts — Algabas (Dubovsky) and Maikuduk. These brachysynclines
correspond to three industrially and economically significant coal-bearing regions: Verkhne-
Sokursky (eastern part of the basin), Karagandinsky (central part), and Sherubai-Nurinsky
(western part). In the Sherubai-Nurinsky area, two additional subregions are identified —
Tenteksky and Sherubainurinsky.Each region differs in its tectonic structures, coal-bearing
potential, industrial development, and geographical features. The northern flanks of the
synclines have a gentle structure, while the southern flanks are steeper and, in some places,
exhibit overturned bedding. These zones are complicated by numerous disturbances,
adjoining the major east-west Zhalair thrust fault, which forms the southern boundary of the
basin.The western boundary of the basin is defined by the Tentek fault, near which steep but
relatively stable bedding of the formations is observed. In the east, the basin lacks a closed
boundary and transitions into the narrow Ashisu structure.

The main coal-bearing formations are:
« Ashlyarik formation,
. Karaganda formation,
« Dolinskaya formation,
. Tentek formation.
The most valuable coal seams are:
. Karaganda and Dolinskaya formations,
« Lower seams of the Tentek formation.

Coal deposits: Dubovskoye deposit: The coal-bearing capacity is associated with the
Dubovskaya formation. The upper horizon contains coal interlayers, while the lower horizon
features five seams of complex structure (thickness 2.5-4.5 m over a limited area).

Kumyskuduk deposit: The upper horizon (thickness 20 m) consists of coal lenses (0.1—
1.5 m). The lower horizon (thickness up to 40 m) is represented by five coal seams (thickness
2-12 m).

The high methane content of the coal seams in the Karaganda coal basin results in
significant gas emissions in the mines, making them hazardous due to sudden outbursts of
coal and gas. All mines in the basin are classified as super-category or dangerous due to
sudden outbursts.The depth of the gas weathering zone in the basin varies from 40 to 300
meters. Minimum values are typical for the seams of the Ashlyarik formation and the lower
seams of the Karaganda formation. In most cases, the depth is 100—200 meters, but in the
Tentek area, it increases to 250-300 meters.At depths of 200 meters and below, the methane
content begins to increase significantly, reaching 15-20 m3/ton and more. At depths of 250—
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350 meters, the methane emission levels in the Karaganda basin mines are twice those of the
Vorkuta deposit.

Methane is released into the mine atmosphere in the following forms:

« Normal emissions.

« Sudden outbursts of coal and gas, which become possible at depths of 250-300 meters.
As the depth of mining operations increases, both the frequency and intensity of
outbursts rise.

The most hazardous seams for sudden outbursts of coal and gas are K18, K12, K10,
K7, and D6. These characteristics necessitate strict monitoring of the gas conditions and the
implementation of special safety measures to prevent accidents.The study of existing
technologies for gas extraction from coal seams is presented in the article and includes an
analysis of four main categories of such technologies: degasification of coal seams,
ventilation of mine workings, extraction of methane from active mines, and extraction of
methane from closed coal mines. The results highlight the need to prepare gas for the
utilization of mine methane, as most technologies require increasing concentration or
removing nitrogen to meet the technical requirements for methane use.

It is also important to pay attention to the amplitude of fluctuations in the
concentration of the extracted gas, as this affects the complexity of methane utilization and
can lead to its release into the environment. The degasification technology for unloaded coal
seams is the most effective method for obtaining clean methane without the need for
additional processing.Thus, the analysis of existing gas extraction technologies from coal
seams allows for the identification of optimal pathways for methane production and
utilization, taking into account technological requirements and environmental safety.

Coal seam
Methane
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degassing ventilation
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Fig. 1 Scheme of technological processes for extraction of mine methane and its utilization
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To enhance the efficiency of methane extraction from the coal seams of the Karaganda
coal basin, characterized by high methane content and complex geological conditions, it is
essential to optimize existing approaches. Below are key aspects that contribute to improving
gas extraction technologies.

Combining traditional and innovative methods allows for the most effective use of seam
resources. Traditional methods, such as degasification through vertical and inclined wells,
are well-suited for developing shallow and stable seams. However, as depth increases (250—
350 m and more), where gas content rises, it is advisable to employ innovative technologies
like hydraulic fracturing (HF) and underground degasification using horizontal wells. This
approach allows to:

« Reduce the likelihood of sudden outbursts of coal and gas;

« Increase the volume of extracted methane;

. Mitigate risks for miners and equipment.

The application of digital technologies, such as the Internet of Things (loT) and
artificial intelligence (Al), facilitates more precise management of gas extraction processes.
Specifically, these technologies enable:

. Creation of accurate models of methane content based on data from sensors (pressure,
temperature, methane concentration);
« Prediction of gas and coal outbursts, reducing accident risks;
« Automation of monitoring processes for well conditions and mine atmosphere;
« Increased drilling accuracy and optimized well trajectories.
Such monitoring systems are particularly relevant in areas where gas outbursts are
unpredictable, such as in seams K18, K12, K10, K7, and D6.

Modern drilling technologies are a crucial element in optimizing gas extraction.
Special attention is given to:

« The development of multi-lateral wells, which allow for a larger coverage area of
the gas-bearing seam while minimizing the number of drilling operations.

« Horizontal wells, which are particularly effective at depths below 200 m, where
methane content reaches peak values (1520 m?ton and more).

- The use of upgraded drilling rigs with high precision, which reduces the likelihood
of accidents and increases productivity.
These technologies help minimize environmental impact and enhance the economic
efficiency of extraction.

The climatic and geological features of the Karaganda coal basin, including the gas
weathering zone (depth 40-300 m) and high gas content in the mines, necessitate their
mandatory consideration when designing methane extraction systems. Optimization includes:

« Analyzing the depth of the gas weathering zone to select appropriate extraction
methods; for example, combined technologies are preferred for seams located below 200 m.

« Investigating geological factors (tectonic faults, propensity for coal and gas
outbursts) to minimize risks and enhance work safety.

« Forecasting climatic conditions, including seasonal temperature fluctuations, which
can impact the efficiency of equipment and gas extraction systems.

Considering these factors allows for the adaptation of technologies to the specific
conditions of the site, enhancing their reliability and productivity.



«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

Optimizing methane extraction methods requires the integration of traditional and innovative
technologies, the implementation of monitoring systems, the improvement of drilling
techniques, and the consideration of geological features. A comprehensive approach to
addressing these challenges will ensure the safe and efficient exploitation of resources in the
Karaganda coal basin.

The potential for increasing gas extraction volumes in the Karaganda coal basin
remains significant due to the high methane content of the coal seams, especially at depths
below 200 meters. With modern technologies such as horizontal drilling and innovative
extraction methods, an increase in methane production can be anticipated. Forecasts also
indicate the possibility of raising the share of coal methane in the region's overall energy
balance, which could aid in diversifying energy sources and reducing dependence on
traditional hydrocarbons.

To effectively utilize the extracted gas, it is essential to develop the infrastructure for
transportation, storage, and processing. This includes:

. Creating pipelines to transport methane from the mines to consumers.

. Constructing gas storage facilities, including underground reservoirs, to ensure
stable supplies.

. Advancing liquefied natural gas (LNG) technologies, which would allow for gas
transportation over long distances and its use as a motor fuel.

These measures will not only enhance the economic efficiency of extraction but also
integrate coal methane into global energy supply chains.

To minimize the environmental impact of coalbed methane extraction and usage, it is
recommended to:

« Reduce greenhouse gas emissions by capturing and processing methane that would
otherwise enter the atmosphere.

- Rehabilitate land after mining operations, allowing ecosystems to recover.

« Utilize environmentally friendly technologies for gas transportation and processing,
such as emission monitoring systems and automated process control.

« Improve the energy efficiency of equipment used in gas extraction and processing,
which will also reduce the carbon footprint.

These recommendations will help not only increase gas extraction volumes but also make the
process more sustainable and environmentally safe.

During the analysis of methods for extracting methane from the coal seams of the
Karaganda coal basin, it was found that the natural methane content of coal deposits,
especially at depths of 250 meters and more, necessitates the use of both traditional and
innovative technologies. The need for combined approaches to enhance gas extraction
efficiency, reduce the risks of sudden coal and methane emissions, and minimize
environmental consequences has been substantiated.

To minimize the environmental impact of coalbed methane extraction and usage, it is
recommended to:

- Reduce greenhouse gas emissions by capturing and processing methane that would
otherwise enter the atmosphere.

« Rehabilitate land after mining operations, allowing ecosystems to recover.



«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

« Utilize environmentally friendly technologies for gas transportation and processing,
such as emission monitoring systems and automated process control.

. Improve the energy efficiency of equipment used in gas extraction and processing,
which will also reduce the carbon footprint.

These recommendations will help not only increase gas extraction volumes but also make the
process more sustainable and environmentally safe.

During the analysis of methods for extracting methane from the coal seams of the
Karaganda coal basin, it was found that the natural methane content of coal deposits,
especially at depths of 250 meters and more, necessitates the use of both traditional and
innovative technologies. The need for combined approaches to enhance gas extraction
efficiency, reduce the risks of sudden coal and methane emissions, and minimize
environmental consequences has been substantiated.
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DEVELOPMENT OF A WEB RESOURCE MONITORING SYSTEM

Annotation: Web resources are essential for providing public and private services, and
their unavailability can disrupt access to critical information. This is especially impactful for
government sites, where citizens rely on timely access to services and information. Private
companies also face profit loss and operational disruptions when their websites are
inaccessible. This project aims to create a web monitoring system that tracks site availability
and promptly notifies users of outages. Focusing on state web resources in Kazakhstan, the
system will also support private sites, providing versatile use across sectors.

Key words: web resources, monitoring system, website, site availability

Introduction. The need for this project arises from the increasing reliance on
governmental websites in Kazakhstan for essential public services. Citizens use these
platforms to access tax services, legal documents, social services, and various other
government resources. However, frequent downtimes, slow responses, and periodic access
issues have caused significant inefficiencies and a decrease in public trust. In 2023, several
high-traffic government websites, including eGov.kz and the State Revenue Committee's
portal, experienced multiple outages that lasted from a few hours to several days [1]. These
outages directly affected services like tax payment processing and visa applications, leading
to public complaints and administrative backlogs.

Relevance: The project is essential for enhancing the reliability of Kazakhstan's
government digital services, supporting sectors like healthcare and emergency services by
preventing service outages. Improved monitoring can also safeguard private businesses,
particularly in e-commerce and finance, from costly downtime, ensuring accurate and swift
transaction processes. Additionally, by making digital services more dependable, the project
boosts public trust in Kazakhstan’s digital transformation, encouraging citizen engagement
with e-government platforms and contributing to a transparent, efficient, and modernized
economy.

Problem: There are many factors that affect the availability of various services. For
instance, lacking the knowledge to turn on one's own computer will significantly impact the
availability of any service that requires a computer. Primarily concentrated on indicators
related to the server and within a server administrator’s control, allowing them to enhance the
monitored service based on the data provided by the availability monitor. As a result, it's
focused on indicators that are relatively easy to implement as measurement tools.

Goal: Create Monitoring System to notify on time about any problems with
connection to websites.

Related works

Although many web monitoring services are available worldwide (such as
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UptimeRobot and Pingdom), our project stands out by concentrating on government websites
and offering enhanced monitoring features, including content verification and response
quality assessments. Furthermore, it incorporates local services, like notifications through
Telegram—a popular platform in Kazakhstan—making it better suited to the regional
context.

Several studies focus on developing monitoring systems specifically for e-government,
though they lack practical application. Among these is the work of Simon Fong and Ho Si
Meng, which involves collecting and analyzing metrics from e-government websites. Their
goal is not only to monitor website statuses but also to assess the quality of user experience
[2]. Several active projects were also reviewed with a scientific foundation for monitoring
website statuses, including Aviator and ServiceCheck. Aviator employs a crawler to verify
site availability twice daily, allowing a 30-second wait for each request and an additional 30
seconds for a response [3]. ServiceCheck employs two approaches to monitor server status:
Active and Passive. The Active method utilizes cloud functions, while the Passive method
checks server availability every minute through HTTP ping [4].

Table 1 — Uptime monitoring services comparison

Service Website Supports Supports | Supports Ability to Statistical
Name basic active | passive complex create public | Analysis
checks checks checks status page

UptimeRobot | https://uptime | + - - + -
robot.com/

Pingdom https://www.p | + - + + -
ingdom.com/

Statuspage https://www.a | + + - + -
tlassian.com/s
oftware/status

page

Site24x7 https://www.s | + + - + -
ite24x7.com/

Aviator https://ccb- - + - - -
compute2.cs.u
ni-
saarland.de/av
iator

SiteCheck https://siteche | + + + + -
ck.io/

Our Project | http://13.61.3 | + + + + +
4.63:3000

Architecture of the system

The SiteHealthTracker project uses a multi-layered architecture divided into frontend
and backend. This structure allows for a clear division of responsibility between the user
interface and the server logic, which improves scalability, maintainability and simplifies
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deployment. The frontend is implemented using React and performs user interface functions,
whereas the backend is built on Java Spring and is responsible for processing requests,
monitoring the status of sites and managing notifications.

The component diagram includes the following main elements:

SiteHealthTracker Architecture

Front End Back End

Backend Server (Java Spring) PostgreSQL
Rewi PORT: 8080 V13
SiteHealthTracker WEB Reverse Proxy Contoxt-api: /2pi

port: 3000

Read/Write

Read/Write

Webhook

ﬂ.
e “

Figure 1 — Architecture

- Frontend: implemented on React and running on port 3000. It provides a web
interface for users where they can manage site tracking and notification settings. A reverse
proxy is used to interact with the backend.

- Backend server: Built on Java Spring and running on port 8080 with API available
via path/api. The server is responsible for monitoring sites, processing availability data, and
sending notifications to users through selected channels (Telegram and email).

- PostgreSQL v13 database: used to store information about users, monitoring
settings, web resource availability history, and other data.

-Redis: It is used as a cache for fast data processing, which improves system
performance, especially with frequent updates of site statuses.

- Ngrok server: performs the role of tunneling, providing security and access to the
system through secure channels.

- Telegram bot and Email service: used to send notifications to users in case of
unavailability of sites. The Telegram bot sends messages via the API, whereas the email
service uses a mail server to send notifications.

The layered architecture was chosen for the following reasons:

1. Scalability: Separate layers allow you to scale the frontend and backend
independently of each other, if necessary.

2. Flexibility and maintainability: a clear separation between the client and server
parts facilitates the development and support of the project.

3. Reliability and performance: Using Redis as a cache and PostgreSQL as a reliable
database contributes to the fast and stable operation of the system.
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4. Security: Using Ngrok for tunneling and various layers between the frontend and
backend improves security, especially when sending data over the Internet.

Devops, Testing

For the deployment of the projects were used AWS free services, namely EC2 Server
and RDS (Relational Database Service). On EC2 server was raised Amazon Linux on
t3.micro server type, which was enough to run backend, frontend and redis on it, but not to
build the projects on the server itself. The choice of AWS EC2 is due to its availability, ease
of configuration and built-in support for load balancer, which deploys the server on 3 nodes
at once, so that if something happens to one of them the server will continue its work on the
other. On the basis of RDS was raised database Postgre version 13 to store all the necessary
data. With server type db.t4g.micro and memory type gb2 which is the minimum free type.

Instances (1) info e iy C Instance state ¥ Actions ¥ Launch instances ¥ !
t

Q, Find Instance by attribute or tag (cas nsitive) All states ¥

Instance state = running | X Clear filters 1 ®

Name & v InstanceiD | Instance state v Instance type ¥ Status heck Alarm status Availability Zone v Public IPv4 DNS v Public IP

i-06d42ed93b694e3ae @ Running & @ t3.micro @ 3/3 checks passec  View alarms + eu-north-1b ec2-13-61-34-63.eu-no... 13.61.34

Figure 2. AWS Management EC2

Databases (1) ) Group resources @] Modif Actions ¥ | Restore from 53 Create database
Q Fitter by datobases 1 (i1}
DE identifier " Status v Role v Engine ¥ Reglon... ¥ Size v Recommendations v cPU v

fatabas & Available Instance PostgresOL eu-north-1c db.tdgmi,. i 8370

Figure 3 - AWS Management RDS

For UAT testing was created an account in the system and tested the functionality of
the site on a closed host, the test took place in several steps:
1. Registration and confirmation by mail
2. Adding the site to monitoring
3. Adding the site to the group of sites
4. Checking the availability of the site in the monitoring

@ Site Health Tracker

Figure 4 - Registration form and Email confirming
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Figure 6 - Site Grouping Panel

For stress testing, JMeter was used to simulate 100 users accessing their monitoring
panels 10 times each over a 5-minute period.

Table 2. Jmeter report

Label # Samples Average Min (ms) | Max (ms) | Error % Throughput
(ms) (requests/sec)
Total 1000 223 161 317 0% 419.11
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Figure 7 - Jmeter Stats

On the Figure and Table above we can see the results of the stress test, according to the
results of which all requests of users were processed without errors, there are statistics of
how long it takes for users to receive a response to a request from the server and how much
data is used for this purpose.

Conclusion. The SiteHealthTracker project successfully addresses the primary goal of
creating a robust website monitoring system tailored for both public and private
organizations. Through real-time tracking and instant notifications, the system ensures users
are promptly informed of website downtime, enhancing the reliability and accessibility of
web resources—particularly critical government websites in Kazakhstan.

Contribution to Problem Solving. This software provides a practical solution to the
growing need for dependable online services by helping administrators monitor, diagnose,
and address website issues quickly. By offering configurable notification channels (email and
Telegram) and customizable monitoring settings, the system allows users to receive timely
alerts in the most convenient manner. For government administrators, it offers a reliable way
to manage citizen interactions and ensure continuous service availability.

Future Development Plan. Future development will focus on:

1. Expanding Notification Options: Adding channels like SMS, Slack, and WhatsApp
to reach a broader audience.

2. Adaptive Monitoring: Implementing an algorithm that dynamically adjusts
monitoring frequency based on site importance.

3. Predictive Analytics: Integrating machine learning for proactive detection of
potential downtimes.

4. Enhanced Reporting and Multi-Language Support: Adding detailed analytics and
support for multiple languages to increase accessibility.

The SiteHealthTracker project lays a solid foundation for ongoing improvement,
ensuring long-term value for public and private users seeking dependable website
performance monitoring.
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OPTICAL CHARACTER RECOGNITION OF KAZAKH AND RUSSIAN
HANDWRITTEN TEXT USING NEURAL NETWORKS

Annotation: In the modern world, the issue of processing handwritten data into digital
format is acute, especially for less-used languages. This article considers theoretical aspects
of data processing and character recognition of the Kazakh and Russian languages, as well as
the technical implementation of this process with the obtained results.
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Introduction

In today's society, optical character recognition (OCR) is of high value due to the rapid
automation and digitalization of data. Handwritten text recognition is particularly
challenging, as handwriting varies widely in style and clarity. Many languages, including
Kazakh, suffer from limited OCR solutions due to a lack of sufficient training data and
robust algorithms.

Relevance: The significance of this research lies in improving OCR technology for
handwritten text, which is in high demand for document digitization and automation. The
study explores the application of deep learning techniques, particularly neural networks, to
enhance the accuracy of recognizing handwritten Kazakh text. The results may contribute to
developing more effective tools for digitalizing archives, educational materials, and
administrative documents.

Problem: The field of handwriting recognition for Russian and particularly Kazakh
languages lacks specialized studies and tailored solutions, limiting the effectiveness of
existing OCR systems.

Goal: This research aims to enhance handwritten text recognition for Russian and
Kazakh languages by fine-tuning an optical character recognition system based on neural
network approaches. The objective is to improve accuracy through preprocessing and model
fine-tuning on Kazakh and Russian handwritten text dataset.

Related works

Recent advancements in OCR technology have introduced powerful models designed
for text recognition. One such model is TrOCR, developed by Microsoft, which utilizes a
Transformer-based architecture to enhance text recognition efficiency and accuracy. Unlike
traditional OCR models that rely on convolutional and recurrent neural networks, TrOCR
integrates a Vision Transformer encoder to extract visual features and a text decoder to
generate output without requiring an external language model [1].

Studies have shown that Transformer-based architectures outperform conventional
CNN-RNN hybrids in handwritten text recognition tasks. TrOCR has been extensively pre-
trained on both synthetic and real-world datasets, demonstrating state-of-the-art performance
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on benchmarks such as the IAM Handwriting Database [2]. The model's advantages include
end-to-end training, independence from convolutional networks, and reduced reliance on
additional post-processing steps. Furthermore, its adaptability to multilingual text recognition
makes it a strong candidate for recognizing handwritten Kazakh text [3].

Beyond TrOCR, preprocessing techniques play a crucial role in optimizing OCR
accuracy. Key techniques include grayscale conversion, Gaussian blur for noise reduction,
and Otsu thresholding for effective binarization. These methods collectively enhance image
quality, improving recognition performance [4,5].

Data collection

Data was obtained from multiple sources, including open repositories such as GitHub
and Hugging Face. GitHub provides various publicly available datasets and serves as a
collaborative platform for sharing IT projects. Hugging Face, a widely used Al and machine
learning repository, offers a collection of pre-trained models and datasets, facilitating the
integration of advanced OCR techniques.

The dataset used for this study, the Kazakh Offline Handwritten Text Dataset
(KOHTD), consists of over 140,000 segmented images and more than 900,000 text
characters. These samples were sourced from handwritten student papers collected at
Satbayev University and Al-Farabi Kazakh National University. The dataset captures a
diverse range of handwriting styles, ensuring robustness in training and evaluation.

For the model, a pre-trained Microsoft TrTOCR model was selected. This Transformer-
based OCR system is specifically designed for handwritten text recognition. The model
employs:

. Encoder: Initialized with BEIT weights, it processes input images by segmenting
them into fixed-size patches, extracting visual features.
. Decoder: Initialized from RoBERT 4, it autoregressively generates text based on

the encoded visual information.

Fine-tuned on the IAM dataset, the model consists of approximately 333 million
parameters and achieves state-of-the-art performance in handwritten OCR tasks. Its
combination of large-scale synthetic pretraining and fine-tuning on human-labeled datasets
makes it highly effective for recognizing diverse handwriting styles and complex layouts.

Data preprocessing

The data preprocessing pipeline consists of four key steps to enhance OCR
performance and optimize model training:

Grayscale conversion. The first step involves converting RGB images to grayscale,
reducing dimensionality and removing redundant color information. This step decreases
computational complexity and improves processing speed. The OpenCV function
cvtColor(img, cv2.COLOR_BGR2GRAY) is commonly used for this transformation.
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Figure 1. Image from dataset before and after grayscale

Image augmentation. Next, image augmentation techniques are applied to standardize
the dataset. Since images in the dataset vary in dimensions, resizing them to a uniform
resolution of 256x256 ensures consistency.

,KC ~S RIFCINDLH

‘ ’/\
]

Figure 2. Image from dataset before and after augmentation

Gaussian blur. Gaussian blur is applied to reduce noise while preserving critical text
features. By convolving the image with a Gaussian function, this technique smooths pixel
variations, effectively reducing unwanted distortions. It helps enhance edge clarity and
ensures that the OCR model can focus on meaningful patterns without being affected by
minor artifacts or irregularities in handwriting.

AA

' Y/

T

Figure 3. Image from dataset before and after Gaussian blur

Otsu thresholding. The final step involves binarization through Otsu thresholding, which
separates foreground text from the background. By analyzing pixel intensity histograms, this
method determines an optimal threshold value, enhancing text clarity for recognition.
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Figure 4. Image from dataset before and after Otsu thresholding

These preprocessing steps collectively improve image quality and optimize the dataset
for effective neural network training.

Fine-Tuning the OCR model

Environment setup. The model fine-tuning process was conducted on a local machine
equipped with a Ryzen 5 7500F processor, an NVIDIA RTX 4070 Ti Super GPU with 16 GB
of VRAM, 32 GB of DDR5 RAM, and NVMe SSDs with capacities of 1 TB and 2 TB. A
virtual environment was set up using Conda with Python 3.9, as newer versions were
incompatible with TensorFlow 2.8, which was chosen due to GPU acceleration limitations in
the latest TensorFlow releases on Windows.

Fine-Tuning Process. The fine-tuning process began with loading the pre-trained
TrOCR model, which consists of:

TrOCR Processor: Handles image preprocessing and text tokenization before feeding data
into the model. It includes:

e Animage processor for normalization and resizing.
e A tokenizer for converting text into token IDs and vice versa.

Vision Decoder-Encoder Model: A Transformer-based architecture tailored for image-to-text
tasks. It comprises:

e A Vision Encoder that extracts features from input images.
e A Text Decoder that generates text from extracted features.

The dataset was formatted for use with Hugging Face’s dataset structure and divided
into 10 subsets to optimize memory usage. Preprocessing involved extracting tensor values
from images and tokenizing corresponding text annotations.

After preprocessing, the subsets were merged and split into training and test sets.
Training parameters were configured, including:

. Batch size for efficient training.
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. Logging step intervals to monitor performance.
. FP16 computation mode for faster processing on GPUSs.

Each training epoch lasted approximately 19 hours due to hardware limitations. Post-
training, the model was evaluated using test set predictions, with performance assessed
through Levenshtein distance, Character Error Rate (CER), and Word Error Rate (WER).

Limitations. One of the main challenges was memory management. Despite using
32GB of RAM and 128GB of swap space, resource constraints required caching the dataset
on an SSD, with the cached output of the tensor values of the dataset taking up 381GB.

GPU processing power was another limitation, leading to long training times, with
each epoch taking approximately 19 hours. Future work will explore model optimization
techniques to improve efficiency.

Evaluating results

To assess the performance of the TrOCR model, we employ three key evaluation
metrics: Levenshtein Distance, Character Error Rate (CER), and Word Error Rate (WER).

Levenshtein Distance

Levenshtein Distance is a widely used metric for measuring the similarity between two
sequences by quantifying the minimum number of single-character edits required to
transform one string into another. These edits include:

e Insertion: Adding a character.
e Deletion: Removing a character.
e  Substitution: Replacing one character with another.

The Levenshtein distance d(a,b) between two strings a and b of length |a| and |b|,
respectively, is computed using dynamic programming with the recurrence relation:

i, 1=0
. i i=0
WA ~Vali =151, ali] = bl
1+ min(d(i — 1,7),d(i,j —1),d(i — 1,5 — 1)), otherwise
Figure 5. Levenshtein distance
Character Error Rate (CER)

CER measures the number of incorrect characters relative to the total number of
characters in the reference text. It is calculated using the formula:

D+5+1

ER =
N

Figure 6. Character Error Rate
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D is the number of deleted characters,

S is the number of substituted characters,

| is the number of inserted characters,

N is the total number of characters in the reference text.

For the TrOCR model, the CER was found to be 6.55%, indicating that, on average,
6.55 out of every 100 characters were incorrectly transcribed.

Word Error Rate (WER)
WER is similar to CER but operates at the word level. It is given by:

D+S5+1

WER =
N

Figure 7. Word Error Rate

where:

. D is the number of deleted words,

. S is the number of substituted words,

. | is the number of inserted words,

. N is the total number of words in the reference text.

The WER for the evaluated TrOCR model was 25.70%, meaning that approximately
one out of every four words was incorrectly transcribed.

Results

The evaluation results indicate that while the TrOCR model performs well at the
character level, challenges remain in word-level recognition. The obtained CER of 6.55%
suggests that individual character recognition is relatively accurate, while the higher WER of
25.70% highlights difficulties with word segmentation, insertions, and deletions. These
findings suggest potential areas for improvement, such as refining preprocessing techniques
and incorporating language models to enhance context-based predictions.

A results example is illustrated in the following figure, showing a comparison between
the annotated ground truth and the model's predicted text.

Predicted: y3aK
Actual: y3ak

Figure 8. Results example
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Conclusion

In conclusion, the research has achieved quite high CER and sufficient WER for
handwriting recognition of Kazakh and Russian language using TrOCR and has shown the
potential of using TrOCR as a base for further improvements in the optical character
recognition of Kazakh text.

Contribution to Problem Solving. This research contributes to solving the problem
of handwritten text recognition in the Kazakh language by fine-tuning a neural network-
based OCR model. The proposed methodology, including preprocessing techniques and
model fine-tuning, demonstrates an effective approach to OCR for handwritten Kazakh and
Russian texts. The results of this study can be utilized in digitalizing archival documents,
enhancing educational resources, and streamlining administrative processes requiring
handwritten text processing.

Future Development Plan. Future development will focus on:

1. Enhancing the training dataset with more diverse handwriting samples.

2. Implementing more advanced augmentation techniques to improve
generalization.

3. Experimenting with different neural network architecture and modifications of
TrOCR to optimize recognition accuracy.
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COIUMAJIBHO-9KOHOMMNYECKHUE U T'YMAHUTAPHBIE HAYKU — SOCIAL,
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YK 657:658.14
Kousnerosa Upuna Uropesna
CrynenTka (hakyapTeTa 3a09HOTO M TUCTAHIIMOHHOTO O0yYCHHUS
rpymma:; 159M-301
OI'BOY BO «YenssOunckuii rocy1apCTBEHHBI YHUBEPCUTET)
(r. Yensiounck, Poccus)

YUYET U AHAJIN3 JESATEJTBHOCTU OPTAHU3AIIMU B CUCTEME
YIIPABJIEHUSI ®PUHAHCOBOM YCTOUMYHUBOCTBIO

AnHoramusi: OleHHUBasT W aHAJIM3UPYs IUIATEKECIOCOOHOCTh W (PMHAHCOBYIO
YCTOWYUBOCTD, XO3SHUCTBYIOIIUNA CYOBEKT BBIOMPAET CTPATErHIO Pa3BUTHS, pa3padaThIBacT
KOMIUIEKC Mep MO0 MpeAylpekKICHUI0 BO3ICHCTBUI BHEIIHEH Cpeapl, Kak IPaBUIIO,
HEraTUBHBIX.

[TnarexxecnocoOHOCT, M (PMHAHCOBAsE YCTOMYMBOCTH BO3ACUCTBYIOT Ha YpPOBEHb
KOHKYPEHTOCIIOCOOHOCTH XO34HUCTBYIOIIET0 CyOBhEKTa, HAa €r0 MHBECTULIMOHHBIN OTEHIINA,
YAOBIETBOPSIOT YKOHOMUYECKUE HHTEPECH CTEHKXOJIEPOB.

[lenpto naHHON pabOTHI SABIAETCS aHAIW3 (PUHAHCOBOM YCTONYHMBOCTH, BBISBICHHE
OCHOBHBIX TIPOOJIEM U paCCMOTPEHHE IMyTeH UX YCTPaHEHUS.

Hcxoas U3 mocTaBiIeHHBIX Ieei JaHHON paOoThl, OCHOBHBIMHU 3aJ[a4aMU JIJIsl OLEHKU
W aHanu3a (PUHAHCOBOM YCTOWYHMBOCTH TMPOMBIIUICHHOTO TMPEANPUSITHS  SBISIOTCS
TEOPETUYECKHE W  METOJOJIOTUYECKHE  acCTleKThl  (UHAHCOBOW  YCTOMYMBOCTH H
marexxecrnocoonoctu TOO «Meganety.

KiaroueBble ciaoBa: OyxraiaTepckuii OajlaHc, OTYET O (PUHAHCOBBIX pe3yJbTaTax,
(vHaHCOBBIN pbIyar, (PMHAHCOBAS HAMPSXKEHHOCTb.

AKTyalbHOCTh TEMbI UCCIIEJOBAHUSI B TOM, UTO NPU BBICOKOM YPOBHE HECTAOMIBHOCTH
BHEUIHEN cpeabl AEeSITeNbHOCTH XO3SMCTBYIOIIETO CYObEKTa, HOPMAaTUBHbIE (PaKTUUYECKHE
3HaYeHMs MoKaszaTenell (MHAHCOBOM YCTOMYMBOCTH M IJIATEKECIIOCOOHOCTH SIBISIOTCS, Kak
YCJIOBHEM YCIIEIIHOTO Pa3BUTHA B (paze IKOHOMHYECKOTO pOCTa, TaK M  YKa3bIBAalOT HA
HaJIMuue pecypcoB st Oecriepe0oitnoro GpyHkIMmoHupoBanus B haze crajaa (Kpu3uca).

YyeToM W aHamM30M JEATEIbHOCTH XO3SWCTBYIOIIETO CyObEKTa SBISETCS Yy4YeT U
aHalIM3 OTYETHOCTH (OyXraiaTepckuil OajaHC M OTYET O (PUHAHCOBBIX pE3yJIbTaTax), YTO
3aHUMAET OJIHO U3 TJIaBHBIX MECT B CUCTEME YITpaBJICHUSI.

YpoBeHb M JAMHAMUKA TOKa3zaTelied CTPYKTYPHBIX XapaKTePUCTUK (DMHAHCOBBIX
PECYpPCOB MOKA3bIBAIOT YKPEIUIeHHe (PUHAHCOBOM YCTOMUHUBOCTH.

Ji1st otteHKM (PMHAHCOBOM YCTOMYMBOCTH OIEHUM PHIHOYHYIO YCTONYHBOCT.

OCHOBHBIE ITOKA3aTENN, 10 MOEMY MHEHHIO, HA PUCYHKE 1.
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B Koaddumuent pruHancoBoOM 3aBHCUMOCTH ((PHHAHACOBBINA phIvar)

B KoaddurueHt puHaHCOBOM HANMPSIKEHHOCTH

Pucynox 1 — Jlunamuka: nokazareian guHancoBoi ycroitunBoctu TOO «Meganet» 3a
2021-2023 rr.

YpoBeHb W JWHAMHUKA [IOKa3aTeJIed PBIHOYHOW YCTOMYMBOCTH  IMOKAa3bIBAIOT
yKperuieHue (pruHaHCOBOW yCTOHYMBOCTH. Tak, K03PPUUIMEHT PUHAHCOBOM 3aBUCUMOCTH H
(buHAHCOBOM HANPSDKEHHOCTH COKpaTHiuch Ha 2,059 Tr./Tr., HO MJIe40 (MHAHCOBOTO phlYara
yBennumiock Ha 0,533 Tr./1r.

Takum oOpazoM, kod(pduireHT abcomoTHON NTUKBUAHOCTH yBenuuuics Ha 0,480
Tr./Tr., ypOBEHb COOTBETCTBYeT HopMmaTuBY. Ko3dduimeHT OBICTpOH JTUKBUIAHOCTH
yBenuumics Ha 0,552 Tr./1r., ypoBeHb HUXke HOpMmaTHUBHOTO. KosdduimeHt Ttexymen
JTUKBUAHOCTH yBenuuwicss Ha 1,007 Ttr./tr., ypoBeHb Hmke HopmaTtuBHOoro. Y TOO
«Meganety mpo06eMbI ¢ IIATEKECITOCOOHOCTHIO B CPEAHE U JOJITOCPOUHBIX TIEPHOIAX.

YpoBeHb U MHAMHKA TMOKa3aTeIeil COCTOSHUS M MCIOJb30BaHUS TEKYIIUX aKTHBOB
MOKA3bIBAIOT, YTO 3arpy3ka padbouero kamutana B obopote ymenbiaercs Ha 0,021 tr./Tr.
Koaddunment obopaunBaeMocTd TEeKymux akTUBOB Bbipoc Ha 0,107 006. JlnutenbHocTh 1
000poTa OOOPOTHBIX CPEICTB COKpaTuiach Ha 7,5 gH. OTHOIIEHHE TEKYIIUX aKTUBOB K
KpPaTKOCPOYHBIM 00s13aTebcTBaM Beipociio Ha 1,006 Tr./Tr.

YpoBeHb 1 AMHAMHKA TTOKa3aTeNlel NCTIOIh30BaHUS COOCTBEHHBIX OOOPOTHBIX CPENICTB
MOKAa3bIBAIOT, YTO COOCTBEHHBIX OOOPOTHBIX CPEACTB HCHOJB3YIOTCS JOCTATOYHO
s dekTuBHO. YpPOBEHb YHUCTOrO OOOpPOTHOro KamuTaida Bbipoc Ha 0,476 Tr./IT.,
KO(DPUITMEHT YCTOWYMBOCTH CTPYKTYphl 00OpOTHBIX aktuBoB Ha 0,633 Tr./Tr.,
K02 PuIMeHT 06eCeueHHOCTH 3a1acoB COOCTBEHHBIMU 000OPOTHBIMU cpencTBamu Ha 4,370
Tr./TT., GhUHAHCOBOM MaHeBpeHHOCTH Ha 0,275 TT./TT.

3a 2021-2023 rr. xodddurnment aBroHomuu Bbipoc Ha 0,030 Tr./Tr. YpOoBeHBH H
JTMHAMUKA TIOKa3aTeNiel CTPYKTYPHBIX XapaKTePUCTUK (DUHAHCOBBIX PECYPCOB MOKA3BIBAIOT
yKperuieHne (uHAHCOBOM YCTOMUMBOCTH.
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YpoBeHb W JMHAMHKa IOKa3aTelied pPbIHOYHOW YCTOMYMBOCTH IIOKa3bIBAIOT
yKperieHue (PMHAHCOBOW YCTOMYMBOCTU. Tak, KO3PPUIMEHT PUHAHCOBON 3aBUCHUMOCTH U
(MHAHCOBOM HANPSHKEHHOCTH COKpaTHIKMCh Ha 2,059 Tr./TT., HO I1€40 (PMHAHCOBOI'O phlyara
yBenuuuiaock Ha 0,533 Tr./1T.

Onenka (prHaHCOBOW YCTOWYMBOCTHU 1O a0COIIOTHBIM MOKa3areasiM. Tun puHaHCOBON
ycroiunBoct TOO «Meganet» 3a 2021 r. — oTcyTcTBUE (DPMHAHCOBOW YCTOMUMBOCTH.
Kpusucnoe cocrosiHue.

Tun ¢unancosoii ycroituuBoctn TOO «Meganety 3a 2022-2023 rr. — HOpMaJibHAs
¢buHaHCOBAsI YyCTOWYUBOCTb.

B kaxoiif Obl cTeneHn HE OIEHUBAJICA MaciITad KPU3UCHOTO COCTOSIHHSI MPEATPUSTHS
(JIerkuii UM TSOKENbIA KPU3KC), HanboJiee HEOTIIOKHOU 3a/1aueil B cucteMe Mep (PMHaHCOBOM
CTAaOMJIM3AIMK SIBISIETCS 00ECreYeHEe BOCCTAHOBJIEHUSI CIIOCOOHOCTH IIJIATEXEW MO0 CBOUM
TEKYILIUM 00s13aTeJIbCTBAM, YTOOBI MPEAYIIPEAUTh BOSHUKHOBEHUE MPOIIeTypbl OaHKPOTCTBA.

Ilenp - yckopeHue sKoHOMHYECKOro pocrta. [lonHas ¢uHaHcOBasg cTaOuIM3aLUsA
JOCTUTAETCA TOJIBKO TOIZa, KOrja MpeanpusiTHe o0ecneurnBaeT CTaOWJIbHOE CHHKEHUE
CTOMMOCTH HCIIOJIB3YEMOT0 KaIUTAJIA ¥ IOCTOSIHHBIN POCT CBOEH PHIHOYHOW CTOMMOCTH. JTa
3ajaya TpeOyeT YCKOPEHHS TEMIIOB SKOHOMMUYECKOTO pa3BUTHS HA OCHOBE BHECEHUS
OTIpe/IeNICHHBIX KOPPEKTUB B (PMHAHCOBYIO CTpaTeruto npeanpusatus. CKoppeKTUpoBaHHas €
Y4ETOM HEeONaronpusTHHIX (PAaKTOPOB (PUHAHCOBAs CTpaTErusi NPEANpUATUS JOJDKHA
o0ecreynBaTh BBICOKME TEMIIbI €r0 MPOU3BOACTBEHHOIO PAa3BUTHSI NPHU OJHOBPEMEHHOM
CHWKEHUU YTPO3bl €ro OAHKPOTCTBA B MPEACTOAILEM NEPUO/IE.

Jlns ykpernenus punancoBoit ycronunboctd B TOO «Meganet» npeaioxkeHo:

— YCKOpeHHe 000pauMBaeMOCTH AKTUBOB IIyTEM YBEJIUYEHHS BBIPYYKH 3a CUET
YBEJIMUEHHUS 30HbI TOKpBITUS [SP;

— Tpoaaka NeOMTOPCKOW 3aJ0KEHHOCTH MO3BOJUT YBEJINYUTHh BBICOKOJIMKBUIHBIC
aKTUBbI U YACTMHO MOTaCUTh KPaTKOCPOUHbIE 0053aTeIbCTBA

— ONTUMU3ALMS CTPYKTYPbl KPEIUTOPCKOM 3aJ0JKEHHOCTH 32 CYET BBINOJHEHUS
0043aTeNbCTB MepPe]l MOCTABIIMKAMU;

— KOHTpOJIb PpAacXOfOB JJisi YBEJIMYEHUS YUCTOW TMPUObUIM, TaK BHEIPEHUE
O10/1)KETUPOBAHUS TTO3BOJIUT COKPATUTh YIIpaBI€HYECKHE pacXoasl Ha 5 %.

Mepomnpusitus 1o ykperuieHuto ¢uHaHcoBoi ycroiunBoct B TOO «Meganety
MO3BOJIAT MOBBICUTH JMKBUIHOCTH OajaHca, IUIaTeXECHOCOOHOCTh, YBEIMYUTh YpPOBEHBb
COOCTBEHHOTO Kamnuraa.
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AHAJIN3 COCTOAHUA UHCTUTYTA IIPESUIEHTCTBA B CBETE
MNPOLEALINX BBIGOPOB B CLIA U ®PAHIIUU B 2017-2024 rr.

AHHOTALMSA:

Beenenne. Uncturyt nipesuaeHtcta B CIIA nosiBunicsa 17 centsops 1787 r., npuas
Ha cMmeHy gaoibkHoctu IIpesmpenta Konrpecca CIIIA, co3maB TeM caMbIM  MOIHBIN
dbynnamenT nansa pasButus rocyaapctBeHHoctd CIHIA. [lansbslii moct B 1789 r. 3aHsn
JIxOpIK BalIMHITOH, YeM 3aJI0KWAJT TPAJULMIO IIPE3UIeHTCTBA. Bo dpaHnuu, HECMOTpPs HA
TO, 4TO pecnyOinka Bo @paHimu BIiepBble OblLia mpoBosriameHa 21 centsops 1792 r.,
WHCTUTYT NPE3UACHTCTBA 3apoAriics Juillb B 1848 T. B mepuo1 BTOPOil pecmyOInKy, 0JHAKO
MPOCYIECTBOBAN OH JHILb 10 1852 r., Koraa Obul 3aMEHEH MOHAapXUEN, U BHOBb BO3POXKJIEH
B 1871 r., mocie 4ero CymecTByeT U O CEroAHAHUN AeHb. O0e paHee Ha3BaHHbBIE CTPAHbI
CYILLECTBYIOT B YCIIOBUSIX MPE3UACHTCKON pecIyOIuKU, CETO/IHS, KOTJJa B MUPE CYIIECTBYET
MHO’KECTBO MOJIOJIBIX FOCYAApCTB, B KOTOPBIX TOJIBKO CO3JACTCsl peCIyOJUKaHCKUN CTPOH,
onsIT CIITA 1 @paHiuy MaKCUMAJIBHO aKTyaJieH.

Metoabl. VcrounukoByro 6a3y wuccieaoBanus coctaBwin Koucturyuus CIIA u
Konctutymus @panuun 1958 r., TO €cTh OCHOBHBIE 3aKOHBI CTPaH, KOTOPBIE 3aJI0KHWIH
(byHAaAMEHT NOJUTUYECKOH cepbl 0011eCTBA IBYX IOCY1apPCTB.

3akirouyenue. [Ipy MOBEPXHOCTHOM aHAIM3€ MOJIOKEHHS TJ1aB T'OCYJIApCTB B JBYX
CTpaHax MOKHO BBISIBUTb MHOYKECTBO CXOJACTB M 3HAYUTEIBbHO MEHBUIE Pa3JIUYMM, YTO
MOAYEPKUBAET HEOOXOAUMOCTh Oosiee TIyOOKOro wuccienoBanus. B oOoux cioydasx
MPE3UICHTHI BBITOJIHAIOT (DYHKIIMH TJIaBbl TOCYIapCTBA M UCIIOJIHUTEILHOMN BIIACTH, a TaKkKe
apisitorcs BepxoBHbiMu ['nmaBHOKOMaHayromumu BoopyxenHbiMu Cunamu. IIpe3uneHTsl
TaKXe TMOJINUCHIBAIOT 3aKOHBI MOCJE MPUHATHS 3aKOHOAATEIbHBIMU OpraHaMU CTPaHBI.
Onnako Bo @DpaHIMM TPE3UICHT HMEET NPABO HA3HAYATh TMPEMbEp-MHUHHUCTpa 0€3
COTJIACOBAHMS €r0 KaHIUIATYPhl C TAPJIAMEHTOM, & MUHUCTPOB HA3HAYAET MO MPEITI0KEHUIO
npeMbep-MuHUCcTpa. B 10 e Bpems B CIIIA npe3maeHT Ha3HAYaE€T MUHHUCTPOB C COTJIACHUS
Cenata. Kpome Toro, B CIIIA rnaBa rocynapcrBa HE MMEET IpaBa pacIilyCKaTh NajaThl
Konrpecca, torma kak Bo ®DpaHuumu mpe3uJeHT o0JajaeT TMpaBOM paclycKaTh
Hammonansaoe coopanue. [Ipesuaent CIIIA He o6nagaeT mpaBoM MpsiMOM 3aKOHOAATEIBLHOM
MHULIMATUBBI, YTO O3HAYAET, YTO OH MOXKET JIMIIb YKa3aTh Ha HEOOXOJUMOCTh HMPUHSITHS
3aKkoHa. Bo @paHuuy Npe3ugeHT TakKe HE UMEET NpaBa 3aKOHOAATENbHON UHUIIMATHUBEL. B
CIIA OTCyTCTBYET MJOJDKHOCTh HPEMBEP-MUHHUCTPA, MO3TOMY MNPE3UIAEHT BBINOJHIET
(GyHKIMHY TI1aBbl KaOMHETa MUHUCTPOB. B TO ke Bpemsi Bo OpaHIK CYIIECTBYET JOJKHOCTb
NpEeMbEep-MUHHUCTPA, YTO CO3JaeT CUTYyalMio, MpPH KOTOPOM KaOMHET MHUHUCTPOB
OTIOCPEJCTBEHHO TOXKE MOTUHMHSIETCA Mpe3uaeHTy. Bribopsl, koTopsie mpoxoauiu B 2017-


https://orcid.org/0009-0009-5863-7892

«Central Asian Scientific Journal» Ne1 (25) — AHeape — Mapm 2025

Central Asian
Scientific
Journal

2024 rr. TMOMYEPKHYJIU OCOOCHHOCTHM JBYX CTpaH B YaCTU HHCTUTYyTa NPE3UICHTCTBA,
nHanpumep, B CIIIA oanoBpemeno mzbupatorcs [pesunent u Bune-npesunent CIIA, a Bo
OpaHIMK XapaKTepHON YepTOd SBISIETCS HaJIU4Me BTOPOro Typa BbiOOpoB I[lpesuaenta
OpaHlKK MPU HEJOCTUXKEHUHU 1TOOEIbI B BEIOOpaX B MEPBOM TYpeE.

Kirouessie ciioBa: IIpesunent CIIA, Ilpesuaent ®@pannuu, Bune-npesuaent CUIA,
Kabuner MunuctpoB @pannmm, Cenar CIHIA, Cenar ®panruu, I[Ipembep-MuHUCTD
®pannmn, kojuterus BeioopukoB, Koncturymus CIIA, Konctutynus ®paniun.

Beenenue. IHCTUTYT Npe3UICHTCTBA SBISETCA OJHUM U3 BEIYIIMX B CUCTEME BJIACTU
psiaa rocynapcet. B rocynapersax, B KOTOpPBIX (hOpMOil TpaBieHUs SBISETCS MPE3UIEHTCKas
peciy0rKa, MOCT MPe3uICHTa UMEET MOBBIIIEHHOE 3HaueHue. J{nsa takux crpaH, kak CIIA
n OpaHlKsI, UIMEHHO WHCTUTYT NPE3UIEHTCTBA SBJISETCA TEM JJIEMEHTOM MOJUTUYECKOU
CUCTEMBl M TOCYAApCTBEHHOW MaIlMHBI, KOTOPBIA 3aJacT HANpPABJICHHE BHYTPEHHEU H
BHEUIHEN MMOJIMTUKU CTPAHBI, B CBSI3U C 3TUM OO0JIbILIOE 3HAUEHUE.

B cBsa3u ¢ Texkymumu BbeiOopamu B CIIA u npencrosimumu Bo ®panuuu, aenaet
JaHHYIO TEMY UCCIIEOBaHMs aKTyalbHOU. B MccnenoBaHnn TeMaTuku aBTop oOpalaercs K
TpyZlaM HIKECIEAYIOINX aBTOPOB, KOTOpBIE AHAJIU3UPOBAIN OTACIIBHBIC ACIEKTHI
nHctutyta npesunercTsa B CIIA u Bo @panuu. .M. benascon u K.E. JIuBaHueB n3yvaiu
uctoputo rocynapctsa u npasa CIIIA [2]. A.A. Mumun u B.A. BrnacuxuH B cBoeM Tpye
JaJi TOJUTHKO-TIpaBoBor koMMeHTapuii Koncturynuu CIIA [9]. JI.B. Bnacenko uzyuan B
ceoeM Tpyae cyaeconyro cucremy CIIA [3]. B.A. Bnacuxumn, O.A. Xwunkos, b.C.
Hukudopos, B.M. Hukonaifunk pamu B cBoell paboTe MOCTATEWHBIH KOMMEHTApUW K
ocHoBHoMy 3akoHy CIIIA [4]. O.B. T'anua 1 B.B. 3axapoB m3y4anum KOHCTUTYIMOHHOE
npaBo 3apyOexkHbIX cTpaH [5]. Mccnemoatens P.®D. MBaHOB M3y4MJI MHCTUTYT B CBOEM
uccnenoBanuu npes3uaeHTcTBo B CLIA [7]. B cBoeit padote B.B. Corpun npoananu3upoBai
nojutHyeckyto ucropuro CIIA [11].

IHonoxenue nmpe3unenta B CLIA.

B ortnnume ot ®panuun, B CIIA n3HayanbHO HE CyLIECTBOBAJIO MOHAPXHWU; OTLI-
OCHOBATEJU Cpa3y OTBEPIJIM 3Ty (GOopMy TpaBieHUs U U30paliv MyTh CO3aHUSI PECITYOIUKH,
ocHOBBIBasch Ha wuaesx IIpocBemenus [2, c.12]. Ognako pecnyOnnka J0JbDKHA ObuLia
00JialaTh 3HAYMTEIBHOW CHUJION, YUUTHIBAs BOCHHBIC JCHCTBUSI 3a HE3aBUCUMOCTBH, UTO U
OBLIO peaTn30BaHO B BUJE CUJIbHOU mpe3uaeHTckou Biactu [11, ¢. 33-35]. CornacHo crathe
2 Konctutynuu CIIIA 1787 ronma, ucnonHUTENbHAs BIACTh NpUHALIEKUT [IpesmneHty
CIIA, xortopwiii siBsieTcs ThaBod rocynapctBa [6, c.7]. Ilpesument wu3bupaercs Ha
yeThipéxsieTHu cpok (1). OQHOBpEeMEHHO ¢ HUM Ha BBIOOpHI MpejjiaraeTcs KaHAuaatrypa
Bure-npe3uienta, 3a KOTOPBIX U30UpaTesid OTAAI0T CBOU I0JIOCa.

[Ipu paccMoTpeHrn BTOPOIo MO BaXKHOCTH rocynapcrBeHHoro nocta B CIIA cnengyet
OTMETUTH, uT0 Buue-npe3uneHt spisiercs npeacenareneM Cenara. OH OKa3bIBa€T MOMOIIb
[Ipe3umeHTy B BBIMOJHEHUU €r0 OOS3aHHOCTEH, a B ClIydae CMEPTH WIA OTCTaBKU
[Ipe3naenTta Bune-nipe3naeHT aBTOMAaTHUYECKH 3aHUMAET €r0 MECTO 10 OKOHYAHUS TEKYIIIETO
YETHIPEXJIETHETO CPOKA.

[Ipu ananu3e BTOPOTO MO 3HAUUMOCTHU rocyaapcTBeHHOro nocta B CIIA HeoOxoaumo
otMetuTh, uto Bune-npesunent CIIA crtpansl siBisiercs npexacenarenem Cenara. OH
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okaszpiBaeT mnojaepxkky Ilpesunenty CIIA npu ucnoiHeHUH OO0S3aHHOCTEH, a B ciydae
cMmeptu uiu orctaBku [Ipesunenta CIIA, Buue-npesuaent CIIIA aBToMaTH4eCcKy 3aHUMAET
€ro MECTO JI0 3aBEPIICHUS TEKYIIEr0 YEThIPEXJIECTHETO CPOKA.

OcnoBuble nonHoMouus [Ipesuaenta CILIA BxirodaroT cieayromniie QyHKIUHU:

1. HaznaueHne MUHUCTPOB, TpeOyIoOIIee MOCIEyIONIero yTBepkaeHust CeHaToM.

2. HemmocpenctBennoe pykoBoactBo KabuneroM MUHHCTPOB, T/I€ aaIMUHUCTpAIUs
MOAUYUHSIETCS UCKITIoUnTENNbHO [Ipe3uaenTy.

3. [IpaBo oTcTpaHATh JH0O0TO MUHUCTpPA OT JOKHOCTH.

4. CaMOCTOSITeNIbHOE pacIipe/ielieHue U OCBOOOXKIEHUE JTOJDKHOCTEH (enepaabHbIX
YMHOBHUKOB.

5. Haznauenue nmociioB 3a py0ekoM, KOTOpoe Takke TpedyeT ogo0peHuss CeHaToMm.

6. CtaTyc r1aBHOKOMaHAYIOIIETO BceMU BoopyKeHHBIMU CUJIAMU CTPaHBbI.

7. PyKoBOJICTBO BHEITHEH MOJUTUKON U 3aKITIOYCHUE MEXTyHAPOIHBIX JJOTOBOPOB.

8. Peanuzarusi BHyTpEeHHEW MOJMUTHUKY, BKIIOYAs U3aHUE YKA30B M HCIOJHUTEIHHBIX
TUPEKTHB.

9. Haznauenue cyneii BepxoBHoro Cyma ¢ mocnenyoomuM yTBepxkaeHuem B Cenare
CIIA.

10. OOpameHne K HaOUA C TOCIAHUSIMH, KOTOPBIC SBISIOTCS KJIIOYEBBIM
MHCTPYMEHTOM BO3AercTBHs Ha KoHrpecc.

11. Takue oOpaieHuss MOTYT IPUHUMATh TPU OCHOBHBIX (DOPMBI:

a) «O monoxxenun Corozay — B 3TOM oOparieHuu [Ipe3uneHT mpencraBiseT yke
JOCTUTHYTBIC pPe3yJbTaTbl H 0003HadaeT Oyaylue TMOJUTUYECKHE 1€  TJIaBbl
WCTIOJTHUTENIbHOW BIIACTH.

0) I'omosoii noknan Ilpesuaenta CIIIA 00 3KOHOMHKE — B HEM COICPIKUTCS aHaJN3
TEKYIIET0 SKOHOMHUYECKOTO COCTOSIHUS CTPAHbI U MEPCIIEKTUBBI €€ PA3BUTHUA.

B) [IpencraBnenue npoekra rocynapcreHHoro Otomxeta [Ipesunentom CIHIA uepes
aIMUHUCTPATUBHO-0I0JDKETHOE  YyIMpaBlieHne — B OTOM (QopMe oOpaiieHus riaBa
rocyJapcTBa MnpejiaraeT JOKYMEHT MPOoeKTa Or/KeTa Ha MPEACTOSIIMMA ToJl, TE€ OTPaXaeT
MIPUOPUTETHI AJIMUHUCTpAIIMU: PUHAHCUPOBAHUE IPOTPAMM, HAJIOTOBYIO MOJIMTHKY, PACXO/IbI
Ha OOOpOHYy, COLHMaJbHbIE MPOrpaMMbl M JpPYyrue BOIMPOCHl. B 1eiaoM mnoaHoOMoYus
npe3uJieHTa B OIOKETHOW cepe cOoCpeoTOUEHbl Ha CTPATErM4eCKOM IUIAaHWUPOBAaHUU U
yIpaBJIeHUH UCHIOJIHEHHEM OrokeTa. TeM He MeHee, OKOHYATEIbHbIE PELIEHUsI OCTAI0TCA 32
KOHI'PECCOM.

Crout Takxe orMmetutbh, uto Tpe3ugeHT CIIIA BwicTynas ¢ oOpamieHUsIMH MOMKET
3alycKaTh pa3jIuyHOro pojaa auckyccun B KoHrpecce, 3aaBath TOH ISl 3aKOHOAATENHHOM
paboThI, TEM CaMbIM OKa3bIBaTh BO3/CHCTBHE HA MHEHUE YWICHOB TaJaThl MIPEACTABUTENECH 110
ONpeIeICHHBIM BOMPOCAM 3aKOHOTBOPYECKOM JIESITEILHOCTH.

12. Tlpesunentckas Bimactb CIIIA B 001acTu 3aKOHOJATEIIBHOTO IMpoIlecca 3aKOHA
BBIPAXAETCA B MPABE BETO.

13. TIlpago Bero IIpesunenra CILIA noapa3aensieTcs Ha 3 Tuma:

e OOpiuHOe (knaccuueckoe) Bero: B Teuenue 10 queit [Ipesunent CLIA umeer npaso
HAJIOXUTh BETO Ha 3aKOH, MPUHATHIM KoHrpeccom. To BETO MOXKET ObITh MTPEOJI0JIEHO, ECIH
o0e manatel KoHrpecca mOBTOPHO NPUMYT 3aKOHOMPOEKT OOJBIIMHCTBOM T'OJIOCOB B JIBE
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TPETH OT OOLIEro KOJWYECTBA. DTO OCHOBHOE MPEMSITCTBUE JUIsl TPEOJOJICHHUS BeTa
[Ipe3unenra.

o «Kapmannoe» Bero: Ecnu Konrpecc mnpekpamiaer cBoO pabOTy M yXOJUT Ha
KaHUKYJbl B TeueHue 10-IHEBHOTrO CpoOKa, OTBEACHHOTO JJii MOAMUCAHUS 3aKOHA, TO CPOK
MPUOCTAHABIMBACTCS, M 3aKOH HE MOXKET OBITh MPOMYJIBIMPOBAH, TO €CTh 0OHapomoBaH. B
sToM ciyyae KoHrpeccy HEoOXOAMMO MOBTOPHO MHPHUHSTH 3aKOHOMPOEKT Ha CIEAYIOMICH
ceccun. [Ipe3uneHT HE 00513aH OOBSICHATH IPUYMHBI UCTIOIB30BAHMS KAPMAHHOTO BETO.

e BribopouHoe BeTo: ITOT BUA BeTa nosiBuics B 1946 roay u nospomsier [Ipesunenty
OJIOKMPOBAThH HE BECh 3aKOH, a TOJIBKO €0 OTJIEIbHBIC YACTU. ITH YaCTH, YACTO HE CBSI3aHBI C
OCHOBHOM TEMOU 3aKOHOIIPOEKTA.

BaxxHO OoTMETUTH, 4TO OOBIYHOE M KapMaHHOE BETO MPUMEHSIOTCS TOJBKO KO BCEMY
3aKOHY B II€JIOM, TOTJIa KaKk BBIOOPOYHOE BETO IMO3BOJIAET OJIOKHMPOBATH OT/AEIBHBIE €T0
MTOJIOKEHMUS.

HMucTuTyT npe3ugeHrcsa B0 Ppanumu.

Bnepsbie Bo @paHuuu noct npe3ujieHTa nossuicsa B 1848 r., oqHako yxke B 1852 1.
OBl yNpa3IHEH B CBA3M C CO3JaHMEM MOHApXWMU U BBEAEHHEM AOLKHOCTH Mmmeparopa.
Onnako nocne cepxkenust JIyn Hamoneona |1l B cBsi3u ¢ mopakeHueM BO (ppaHKO-TIPYCCKOM
BOMHE MOCT NPE3UAEHTa BHOBb BO3POXKICH, HEKUH MEPEPHIB BHOBb ObLI B MEPUOJI IO30PHOTO
pexxnma Buim u emie Tpu rojaa, moka (ppaHIiry3ckoe rocy1apcTBO BO3pOXKAAIOCh, ¢ 1947 1. u
BIUIOTh JO HAIIUX JHEH JaHHBIM MHCTUTYT cymectByeT. Koncruryuus ®panuun 1958 r.
3aKpenuia, 4To UMeHHO [Ipe3nnent @panunu aBisieTcs riaaBoi rocyaapersa (2).

[Ipesunent @pannuu o0JaAaCT MUPOKUMHU TMOJTHOMOYHUSIMHU, KOTOPHIE OH MOKET
peann30BbIBaTh 0€3 00s13aTEIHHON KOHTPACCUTHAIIUN CO CTOPOHBI YJICHOB NIPABUTENIHCTBA, TO
ecTb 0e3 00s3aTeIbHOTO 3aBEPEHUs MOJMUCKHI0 MPEMBEP-MUHUCTPA WM YIOJTHOMOYEHHOTO
MHMHUCTPA, & TAKXKE HECET OTBETCTBEHHOCTH 34 KJIFOUEBBIE HAINPABIICHUS I'OCYAapCTBEHHOM
noauTuky. [Ipembep-mMuHUCTP, Ha3Hadyaembll [Ipe3nieHToM, OTBEUAET 3a MPEACTABICHUE U
WCIIOJIHEHHE PA3JIMYHBIX aKTOB HMCIOJHUTEIHHOM BJIACTU B paMKax OOIIEH MOJUTUYECKON
nuHuM, 3ananHoi Ilpesunentom. Kabuner MunuctpoB @paHIUM HECET OTBETCTBEHHOCTh
nepea HanuoHanbHbIM cOOpaHUEM B MOJUTUYECKOM IUIAHE M B YTOJIOBHOM Iepe] 00euMu
najgatamMu. OpHako (akTUYeCKW B HUCIOJHHUTEIbHOM BIACTH OTCYTCTBYET UETKas
opuauyeckas uepapxusd. C  momeHTa ocHoBaHusa Ilgaroit PecnyOnuku — cioxumiack
HeopMasibHas TpPaKTHKa, COTJIACHO KoTtopoil KaOuHer MWUHUCTPOB MOJUUHSETCS
[Ipe3naenty @paHuny, 4TO NPUBEIO K YCTAHOBJICHUIO MOHU3MA B UCIIOJIHUTEIBHOMN BJIACTH.
Konuentpanuss Bmactu B pykax Ilpesupenra u Kabunera MuUHUCTPOB oOTpaxkaer
KOHCTUTYLMOHHO-aBTOPUTAPHYIO TEHACHLUIO, MPUCYLIYIO (PaHIy3CKOH TOCyAapCTBEHHON
cucteme. [Ipe3unent n3dbupaercs Ha BCEOOITUX U MPSIMBIX BBIOOpAX HAPSAY C MapIaMEHTOM.
I'maBa rocyaapcTBa 3aHMMAET BBICUIYIO MO3UIHUIO0 B MEPAPXUU HALMOHAIBHBIX OpPraHoB [1,
c.12].

[Ipesunent @pannmm o00agaeT MHUPOKUMH TOJTHOMOYHSIMHA BO BCeX cdepax
JesITeIbHOCTU TocynapcTBa. B 3akoHoparenbHON cdepe OH MOAMMUCHIBAET U OOHAPOIYEeT
3aKOHBI, NPUHATHIE TAPJIAMEHTOM, XOTS CaM HE UMEeT IpaBa 3aKOHOJATEIIbHOU
WHULIMATUBBI, KOTOPOE MPUHAIJIEKUT MPABUTENbCTBY WU AemyTtataM. Eciau IIpe3uneHt He
COTJIACEH C OTHEJbHBIMH IOJIOKECHHSIMHU 3aKOHA, OH MOXET B T€UEHHE |5 gHel 3ampocuThb
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NOBTOPHOE PACCMOTPEHUE BCETO 3aKOHOIPOEKTA WJIM €ro 4dacteil. B ciyyae moBTOpHOrO
0J100peHUs MapJIaMeHTOM OH 00s53aH MOAMNKCATh U MPOMYJIBIHpPOBaTh 3akoH. Kpome Toro,
[Ipe3naeHT MOKET HAIIPaBUTh 3aKOHOMPOEKT B KOHCTUTYLIMOHHBIN COBET ISl POBEPKH €TI0
cootBeTcTBUsl Konctutrynuu. CornacHo crtatbe 11 Konctutymuu, Ilpe3naeHT MOXKET 1O
WHUIMATUBE TPaBUTEILCTBA WJIM COBMECTHOMY IMpPEIOKEHUI0 00€UX Tanar mnapiiaMeHTa
BBIHECTH Ha pedepeHIyM 3aKOHOIMPOEKT, KaCAIOUIUKCS OpraHu3alud ToCYJIapCTBEHHOM
BJIACTH WJIH PaTH(UKAIMK MEXKIyHAPOIHBIX JIOTOBOPOB. 3aKOHOIPOEKT, OJOOPECHHBIN Ha
pedepenayme, MOAISKUT IpoMybranuu [Ipe3unenTomM B TedeHue 15 qHei.

[Ipe3ueHT BBICTYMAET ¢ MOCIAHUSAMU TIepe] 00euMH TmajgaTaMu 06e3 uX 00CYKICHUS.
OH uMmeeT MpaBo pacnycTuTh HalmoHanapHOE coOpaHue (HHMKHIOIO MajaTy HapjaaMeHTa), HO
TOJBKO TOCJIE€ KOHCYJIbTAallUM C MPEeMbEP-MUHUCTPOM M MpesacenarensMu mnanat. Pocmyck
HEBO3MOXEH B TEUYEHHE Trojia IMOocje BBIOOPOB W B MEPUOA ACHUCTBUS HCKIIOUYUTEIbHBIX
noHomounii [Ipe3naenTa, 3akpennéHnbix B ctatbe 16 Koncturynuu.

B cdepe ympaBnenuss I[lpe3umeHT Ha3HAYaeT MPEMbEP-MUHUCTpPA U, IO €ro
pPEKOMEHAAIMHU, PYTUX YICHOB NPABUTEIbCTBA, & TAKXKE NPUHUMAET UX OTCTaBKY. XOTS
(dhopMalIbHO OH SIBJIAETCS TJIABOM rocyapctna, [Ipe3anuieHT akTUBHO y4acTBYET B 3aCEaHUAX
MIPABUTENIBCTBA, MIPEACEAATENBCTBYSL HA HUX U MOANUCHIBAsE OpAOHAHCHI U JIekpeThl. C 1981
mo 1986 roapl HU OJTHO Ba)XKHOE PEIICHHE NMPABUTEIHCTBA HE MPUHUMAJIOCH 0€3 ydacTHs
[IpesuaenTa. Ilocme 1986 ronma, xoraa MpaBUTENIBCTBO CHOPMHUPOBAIM TpaBbie MapTHH,
Hauanack padorta Ilpe3umeHTa-conuanucTa ¢ MpaBbiM KAaOMHETOM, YTO COMPOBOXKIATIOCH
ocTpoi KoHKypeHuueu. Ilpe3ueHT Takxke Ha3HayaeT TpakJAaHCKUX U BOCHHBIX
JIOJKHOCTHBIX JIMI] U SIBJISIETCSI BEPXOBHBIM TJTABHOKOMAHTYIOIIUM BOOPYKEHHBIMU CHUJIAMU.

Bo Buemnenn nosmmtuke IlpesuaeHt mpencrasisier DpaHIui0o Ha MEXIyHAPOIHOU
apeHe, Ha3Ha4aeT MUIUIOMATUYECKUX MpeACcTaBUTeNeH, BEIET MeperoBopsl U paTuUIMpyeT
MEXIYHAPOJHbIE TOTOBOPHI (HEKOTOPBIE U3 KOTOPBIX TPEOYIOT 000peHusi U paTu(uKauu
MapJIaMeHTa).

B cyne6noii chepe mo Koncruryruu [Ipe3uneHt sBisercs "rapaHTOM HE3aBUCHUMOCTH
cyneOHoi Biactu" u o0JagaeT MpaBoM MOMUJIOBaHUS Yyepe3 Briciiuii cCoBET MarucTpaTyphl.

B cnyuae momuTumyeckoro kpusuca, yrposkawoiiero PecmyOnuke, HE3aBHCHMOCTU
HallMW, IIEJIOCTHOCTH TEPPUTOPUU WIIA BBIMOJHEHUIO MEXKIyHAPOJIHBIX O0s3aTENbCTB,
[Ipe3naeHT MOXET HCHOJb30BaTh HCKIIOUMUTENbHBIE TMOJHOMOYMS MO cTaThe 16
Konctutymuu. [ns 3T0ro oH KOHCYJBTHUPYETCS C MPEMbEP-MUHHUCTPOM, MpeaceaaTessiMu
najat napyiameHta ¥ KoHCTUTYIIMOHHBIM coBeTOM. B mepuoj NeicTBUS UCKITHOYUTEIBHBIX
MTOJTHOMOYUM TapJIaMEHT aBTOMATHYECKH cobupaetcs, a HarmonaiabsHOe cOOpaHUEe HE MOXKET
ObITH pacmyiieHo. [Ipu 3ToM Bcsl TTOTHOTA BJIACTH COCpeoTaunBaeTcs B pykax IIpesunenra.
Tem He Menee, KOHCTUTYIMOHHBIH COBET OCYILIECTBIISICT HAA30p HaJ COOTBETCTBHUEM
nestenbHoctu [Ipe3uaenta nmonoxxenusm KoHncturynumu.

Cratbs 19 KoHcTuTynmu npegycMmarpuBaeT, 4To OOJBIIMHCTBO akToB IlpesuneHTa
TpeOYIOT KOHTPACHUTHATYPHl TMPEMbEP-MUHUCTPA WM COOTBETCTBYIOIIMX MHHHUCTPOB.
OnHako KIIOYEBBIE PENICHUS, TaKHE KaK Ha3HAYCHHE IMPEMbEP-MUHHUCTPA, POCIYCK
HannonanpHOoro coOpaHusi, BBEJACHHE WCKIIOUYUTEIBHBIX TMOJTHOMOYUN, TOMUJIOBAHHE,
nepegaya 3aKoHONpoekTa B KOHCTUTYLIMOHHBIM COBET WM HA3HAUYEHHE €ro 4YJIEHOB, HE
TpeOy1oT KoHTpacurHatypel. B mepmox ¢ 1981 mo 1986 romwi, xorma Ilpe3umeHT OBLI
JTUACPOM TAPIAMEHTCKOTO OOJIBITMHCTBA, KOHTpPAacHUTHATypa HE OrpaHHYMBajga €ro
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noiaHoMouud. Opnako nocie 1986 roma, korma Ilpe3waeHT yTpaTuia 3TOT CTaTyc Jujaepa
OOJIBIIMHCTBA B TMapJiaMEHTe, KOHTPACUTHOBAHHBIC aKThl CTAJIM PacCMATPUBATHCS KaK aKThI

IPaBUTENIbCTBA.
CnyxObl  agMUHHUCTpallMd  (PPaHIy3CKOTO TMpEe3HJIeHTa — OTO HE MPOCTO
aIMUHUCTPATUBHBIN amnmapar, a CJIOXHBIH MEXaHU3M, o0ecreynBaronuii

(GbyHKIMOHUpOBaHUE  (PPAHIYy3CKOW  MPE3UIECHTCKOW CHUCTEMBI W (POPMHUPYIOITHI
3HAYUTEIIbHYIO YaCTh MOJIMTUYECKOM TMOBECTKU CTpaHbl. VX BIMSHHE BBIXOOUT NAJICKO 3a
pPaMKH YHMCTO TEXHHYECKHMX 3aJ1ad, OKa3bIBasACh OMNPEACIAIONIMM B MPUHATHM MHOTHX
pemennii. CocTaB 3TUX CIYK0, GOPMUPYEMBIX HUCKIIOYUTEIHHO MO JTUIYHOMY YCMOTPEHHIO
Mpe3uIeHTa W Ha3HAYaeMbIX MPE3UIACHTCKUM JICKPETOM, BKJIIOYAaEeT B €e0s HECKOJIBKO
KJIFOYEBBIX CTPYKTYp, KaxJas M3 KOTOPBIX UIPAET CBOIO YHUKAIBHYIO pPOJib. B mepByro
ouepenb, 310 KaHuenspusa, sgBiIsSOmasics, MO0 CYTH, MO3TOBBIM LEHTpOM Enucenckoro
nBopua. Bo rmaBe KaHuensipuu CTOMT reHepalibHbI CEKpETapb, MpaBas pyka MPE3UACHTA,
OTBETCTBEHHBIN 3a KOOpJMHALUIO paboOThl Bcex mojapaszzieneHuid. [loxg ero pyxkoBoacTBoM
(GYHKIMOHUPYIOT — CICUUATU3UPOBAHHBIE OTHAENBI: IOPUIUYECKUN, HSKOHOMUYECKUM W
(bMHAHCOBBIH, IO MHOCTPAHHBIM JI€JIaM U TI0 COIMAIBHBIM BOIPOCaM. ITH OT/EIbI HE MPOCTO
coOuparoT u 00padaTbiBalOT HHGOPMAIIHIO, HO U 00ECIIEYMBAIOT MPSIMYIO CBA3b C alllapaToM
MIPEMbEP-MUHUCTPA WU MUHUCTEPCTBAMU, SIBISACH Ba)KHEWIIMM KaHAaJIOM KOMMYHHKAIUH
MEXly MPE3UACHTCKON aJMUHUCTpAIlMEd U MPaBUTEILCTBOM. VX paboTa BKiIOUaeT B ceOs
MOJATOTOBKY 3aKOHOIIPOEKTOB, AaHAIW3 JKOHOMMYECKUX ITOKAa3aTeled, MPOTrHO3UPOBAHUE
BHEIIHENOJIUTUYECKUX PHUCKOB W pa3pabdOTKy COLMAIBHBIX Iporpamm. bojee Toro, 3tu
OTAEJbI YaCTO BBICTYNAIOT HHUIIMATOPAMU MOJUTUYECKUX PEIICHUM, Mpeaiaras npe3uieHTy
pazuyHble BAapUaHTHl JEeWCTBUM U cTpareruu. KaOuHer mpe3umjeHTa — 3TO, CKOpEee, €ro
TUYHbIA Tal0. Bo3rnasisiemMplil TUPEKTOPOM, OH OTBEYAET 3a MOBCEIHEBHYIO OpTraHU3ALIMIO
paboTsl mpe3uaeHTa. Cro/la BXOST JIMUHBIA CEKpeTaph, albIOTAHThI, BOCHHBIM KOMEHAAHT
Enuceiickoro nBopiia, 3aBeayrOINil MPOTOKOJIOM M Tpecc-cekpeTapb. B 3amaun KabOunera
BXOJUT oObOecrieueHne Oe30MacHOCTH MPEe3UACHTa, OpraHu3alis €ro BCTPeY U BHU3UTOB,
MOATOTOBKA BBICTYIUIGHMH U oOmieane co CMMU. Brusame KaOunera HEonmeHUMO B
VOpaBICHUH HUMUDKEM Tpe3ugeHTa W (GOPMHPOBAHUU  OOIIECTBEHHOTO  MHEHUS.
[IpumeuatenbHo, 4Yto coTpyAaHuku KabuHera WMEIOT HEOTpAaHWYEHHBIM JOCTYN K
MPE3UJCHTY, U UX MHEHUE MOXET CYUIECTBEHHO BIIMATh HA €ro peuieHus. ['eHepaibHbIN
CeKpeTapuar, OTBEUYAIOIIUN 3a BHEIIHEMOJIUTHYECKHE CBS3U, UMeeT 0coOblid crartyc. Ero
COTPYJIHUKHU KypUPYIOT OTHOIIeHUsT DpaHIMK ¢ HHOCTPAaHHBIMU TOCYIapCcTBaMU, OCOOCHHO
TeMH, C KOTOpbIMU Y DpaHIIUM 3aKITFOYEHBI COTJIAIICHHUS O COTPYAHUYECTBE. [ 'eHepanbHbIN
CeKpeTapuar He MpPoCcTo colOupaeT uHH(GOpPMALMIO, HO M YyYacTByeT B pa3paboTke W
pealn3alii  BHEIIHEMNOJMTUYECKOM  CTpaTeru,  NOATOTAaBIMBAasA  MNPE3UJACHTCKHUE
BBICTYIJICHUSI Ha MEXAYHApOAHBIX (opymMax W BeIs MEPEroBOpPhl C 3apyOeKHBIMU
aunaepamMu. B ycnoBusax riaobanuzandu, 3Ta CTPYKTypa UIrpaeT KIHYEBYIO pOJb B
oOecrieueHN MEXIyHapoaHoro mpecTka @Ppanmuu. OcoObrii mTad, 3aHUMAIOIIHIACS
BOMIPOCAMHM  BOEHHOM  0€30macHOCTH, OOecrmeYrMBaeT  MPEe3UJICHTa  HEOOXOIUMOM
uH(popMaIme O COCTOSHUM BOOPYKEHHBIX CHJI M BO3MOXKHBIX YIpO3ax HaI[MOHATBLHOMN
6e3omacHocTH. B ero 3amaum BXOMAT aHajdW3 BOCHHBIX JTOKTPUH APYTHX CTpaH, OIEHKa
BoeHHOU Moty DpaHiuu U pa3paboTka Mep M0 YKPETUICHHI0 000POHOCITOCOOHOCTH CTPAHBI.
CoctaB Ocoboro mraba BKIIOYaeT B ceOs BBICOKOMOCTABIEHHBIX BOEHHBIX JKCIIEPTOB U
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aHanuTukoB. Pabora B Ciyx0ax Enucelickoro aBopia — 3TO HE TOJBKO MPECTHKHASL, HO U
HEBEPOSATHO OTBETCTBEHHAsl JOJHKHOCTb. (OHAa YacTO CTAaHOBUTCS TPaMIUIMHOM IS
JNaJdbHEWIIEH TOJUTUYECKONM Kapbepbl. MHOTHE BBICOKOIIOCTABJICHHBIE UYHMHOBHUKH,
MUHHCTPBl M JaXE IMPEMbEP-MUHUCTPhl HAYWMHAIM CBOIO Kapbepy HMEHHO B 3THX
CTPYKTypax, Mmoiyyasi O€ClEHHBII ONbIT pabOThl B BBICHIMX SUIEIOHAX BIACTH U 3aBSI3bIBAS
CBSI3M C BIUATEIbHBIMH JIOJbMHU. OnHako, padoTa B EnmceilickoM IBOpIiE COMpsiKEHa C
OTPOMHOM HArpy3KO# M JaBiCHUEM, TPeOYs BBICOKOH IMPO(ECCHOHATLHON KOMIICTCHTHOCTH,
a0COIOTHON MPETaHHOCTH MPE3UICHTY U CITIOCOOHOCTH padO0TaTh B YCIOBUSAX MOBBIITICHHOM
cekpetHocT. Bnusinue Cnyx0 Enuceiickoro nBoplia Ha MOJUTUYECKYIO KU3Hb DpaHuuu
OTPOMHO, W TIOHMMaHWEe WX QYHKIUA HEOOXOAMMO Ui aJeKBATHOTO BOCTIPUSTHS
(hpaHIly3CKON MOTUTUYECKOU CUCTEMBI B IIEJIOM.

HccnenoBanre npaBoBbIX OCHOB U (DyHKIMI npe3uaeHToB B pecnyonnkax — CIIA u
@paHUU — PaCKPbhIBAET YHUKAIBHBIC YEPThI MPE3UICHTCKOM BJIACTH B KaXJIOU M3 3TUX
CTpaH. AHaJIU3 CPAaBHUBAET pa3HbIe MOJCIIU MPE3UICHTCTBA, JEMOHCTPUPYS UX CIIEUUPUKY U
BJIMSIHUE HA COBPEMEHHBIE T'OCYJapCTBEHHBIE MPOLIECChl. Takoe COMOCTaBICHHUE MOMOTraeT
rIIy0>ke 0CO3HATh 3HAUECHUE U POJIb MIPE3UICHTA B TJI00AIbHOM MOJIUTUYECKOM KOHTEKCTE.

B Coemunénnpix Illtatax mpe3ujeHT coBmemiaeT (yHKIUU TJaBbl TOCYJapcTBa U
IJIaBbl MCTIOJHUTENIbHOU BiactH [12, €. 18-24]. KabuHeT MUHUCTPOB, BXOJSIINI B COCTaB
aIMUHUCTPALIMM TPE3UACHTA, HA3HAYACTCS UM U MOJUYUHSACTCS UCKIIOYUTEIBHO eMy. XOTs
Cenat uMeeT npaBo yTBEPKAaTh HA3HAYEHUS MUHUCTPOB U FOCYIapCTBEHHBIX CEKpETapen, a
TaKXe€ MOXKET BBIPA3UTh HEJOBEPUE M OTKa3aTh B HA3HAYEHUM MUHHCTPOB, OH HE HMMEET
MpaBa OTCTPAHATh BECh KAOWHET WM OTACJIBbHBIX €ro 4ieHoB. [Ipu TOM mpe3uneHT He
o0si3an yuuthiBaTh pemieHus Cenara [10, c. 216]. Takum oOpaszom, npesuaeHt CIIA
o0JilajlaeT 3HAYUTEIBHON CaMOCTOSTENIbHOCThIO W HE3aBUCHUMOCTBIO B (HOPMHUPOBAHUU
aIMUHUCTPALINY TPE3UJICHTA, TO €CTh MIPABUTEIIHCTRA.

Bo ®panuuu mnpesugeHT o00IamaeT MpaBOM Ha3HAyaTh IMpPEMbEep-MUHHUCTpPA 0e3
MpeABapUTENbHBIX cortacoBanuii. OxaHako, B ommmune ot CHIA, nis moanepxkanust OanaHca
B TMOJUTHYECKON cucrteme, KaOWHET MUHUCTPOB HECET OTBETCTBEHHOCTh HE TMEpe
MPE3UJICHTOM, a Tepes] mapiiaMeHToM. Takum o0pa3om, MPE3uJACHT Ha3zHA4YaeT MpPeMbep-
MUHHUCTpPA, Ybsl KaHIUJATypa MOJJACP>KUBAETCS OOJBIIMHCTBOM B mapiamente. Eciau Takas
MOAAEP/KKA OTCYTCTBYET, MapjJaMEHT MOKET BBIPA3UTh HEIOBEPHUE MPABUTEIIBCTBY, BOTYM
HEJIOBEpHUs, YTO NPUBEAET K €ro OTCTaBKe, MPHU JOCTWIXKEHMH KBOpyma. B oTimume oT
npesuaeHTa CIIA, npe3unent @paHiuy He UMEET MpaBa PacyCTUTh MPABUTEIBCTBO — 3TO
HCKJIIOUUTENbHAsT TpeporaTuBa mnapiameHTa. OjHako, €CJIM TPE3UJICHT pacrojaraet
MOACPKKON TapIaMEeHTCKOTO OOJIBIIIMHCTBA, €r0 TMO3MIMK KakK JIujepa JJis PyKOBOJICTBA
WCIIOJHUTEIHOM BJIACThIO 3HAYUTEIBHO YKpEIUIsitoTcs. Takum  o0Opa3oM, BIIMSHHE
npesugeHTa @OpaHIUM BO MHOTOM ONPEACISETCS €ro CIOCOOHOCTBIO  3apy4YUThHCS
MOJJIEP>KKOM TTapJIaMEHTA.

B CIIA mpesument, Oyayyd TJaBOW MCHOJHUTEIBLHOW BJIACTH, AaKTUBHO
B3aumojiericteyer ¢ Cenatom. Cornacho Kouctutyuun CIIIA, 3akoHOTBOpYecKas
NEeATEeNIbHOCTh HaxoAWTC B BeleHnM KoHrpecca, HO Ha MPAKTUKE MPE3UIEHT MOXKET
MHUIIMUPOBATh HOBBIE 3aKOHBI Yepe3 UJIEHOB cBoel maptun B KoHrpecce, MOCKONBbKY IS
a¢dexTuBHON pabOTHl HWCIONMHHUTEIBHONW BIIACTH HEOOXOJUMBI CBOEBPEMEHHBIE U
JCHCTBEHHBIC 3aKOHOIaTeNIbHBIC akThI [16, ¢. 10-15].
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Bo ®panuuu npe3uaeHT TaKKe BO3IJIABISIET UCIOJIHUTEIBHYIO BIACTh, HECMOTPS Ha
HaJu4yue JOJDKHOCTU IpeMbep-MUHUCTpa. OAHAKO MPaBO 3aKOHOAATENbHON WHUIIMATHBEI
(dhopMalIbHO MIPUHAJICKUT MIPEMbepP-MUHUCTPY. CUTyallus MEHSIETCS, €CIIH MPE3UJACHT UMEET
NOJJICPKKY TMapJaMEHTCKOrO OOJIBIIMHCTBA: B 3TOM CJIy4a€ OH CTAHOBUTCS KIIHOUEBOU
¢burypoii B 3aKOHOJaTEILHOM Ipoliecce, PaKTUYECKU HaIpaBJIsis €ro.

Bo ®panmmn wu CIIA npe3uaeHT He oO0jmagaeT MOpaBOM 3aKOHOJIATEIHHOU
VHHLUATUBBI, U €70 POJIb B 3aKOHOIATEIIBHOM IIPOLIECCE OIPAHUYMBACTCS NOANMCAHUEM YKE
npuHATHIX 3aKOHOB. B CHIA mpe3ugeHT MOXET JIMIIb PEKOMEHI0BATh WM YKa3blBaTh Ha
HEOOXOJAMMOCTh MPUHATUSA ONPEAEIEHHBIX 3aKOHOB, HO HE MOXET CAMOCTOSITENBHO HX
npemiarats [14, c. 9-11].

O6a mnpesugenta — u CIHIA, u ®paHuuum — wu30UPAIOTCS BCEHAPOJHO, YTO
MOAYEPKUBAET UX BBICOKMH CTaTyC M JISTUTUMHOCTb. Bo ®@paHUMK NMPUMEHSETCA CHCTEMA
NpSMBIX BBIOOPOB, YTO YCHUJIUBAE€T aBTOPUTET MPE3UACHTA, Jejias €ro HaIlMOHAJIbHBIM
JUIEPOM, HEMOCPEICTBEHHO M30paHHBIM HAPOJIOM. DTO MOAUYEPKUBAET €TO KIIIOUEBYIO POJIb
B nosnutuyeckoit cucreme crpanbl. B CILIA npe3uneHT Taxxke u3dupaeTcsi BCEHapOAHO, XOTS
Yyepe3 CUCTEMY BBIOOPIIMKOB, UTO COXPAHSIET €ro CTaTyC Kak MpeJCcTaBUTeNs Bceil Haruu. B
CIIA BbIOOpHI MPOXOAAT 00Jiee OMOCPEIOBAHHO YEpe3 KOJUIETHIO BBIOOPIIMKOB, YTO OBLIO
3anmokeHo otnamu  ocHoBatensimMu  CIIIA kak WHCTpYMEHT peryjaupoBaHusl BbIOOpa
PE3YJIbTATOB MPSIMOTO TOJIOCOBAHUS HACETIECHUS.

Cnenyetr ormeTuth, 4TO B CIIIA CymecTByeT HOKHOCTh BULIC-TIPE3UAECHTA, KOTOPBIN
3aHUMAET BTOPOE MECTO B TOCYIAPCTBEHHOM aIlllapaTe v 3aMEeHSAET MPE3UIEHTA B CIIy4ae €ro
cMmeptd uiu Oonesnu [15, c. 85-89]. Bo ®paniuu curyanusi MHas: OCHOBHYIO pOJb B
YIIPABJICHUH CTPAHOW NMPUHAJIEKUT TOJKHOCTHBIM JIMIIOM, KOTOPOE 3aMEHSET NPE3UICHTA B
DKCTPEHHBIX CIy4YasiX sBISETCA HE MPEMbEP-MUHHUCTP, a peacenarens CeHara.

B npe3uneHTckoil pecnyOnnke, y4uThiBass 0OCOOCHHOCTU €€ yCTPOMCTBA, OTCYTCTBYET
KOHKYPEHLIUS MEXIy MPE3UICHTOM, IPEMBEP-MHUHUCTPOM M IAPJIAMEHTOM, UTO BEHET K
ObICTpOMY TIpUHSTHIO pemeHuidt u  ux »hdexTuBHON peanuzanuu. KoHieHTpamus
MOJIHOMOYMI B pyKax IMpe3ueHTa 00ecreurBaeT CTaOMIbHOCTh UCIIOJIHUTENBHON BIACTU U
YIIPOILAET MPOLECC YIIPABIECHUS TOCYAAPCTBOM.

Konctutynun CHIA u ®paHuuu, XOTs U B Pa3HOM CTENEHH, 3aKPEIUISIIOT CHIIBHOE
MOJIO’KEHHUE TJ1aBbl TOCYJapCTBA. JTO OTpakaeTcs B (popmMax B3auMOJEHUCTBUS MPE3UJEHTA C
JIPYTUMU BETBSIMH BJIACTH, OCOOCHHO C MapjJaMEHTOM.

B CIIA, Hanpumep, CyLIECTBYET MPAKTUKA CO3JAHUS CHELUUAIbHBIX KOMUTETOB IJIS
paccieoBaHus JIEUCTBUM JOJDKHOCTHBIX JIML. ODTH KOMMTETHI HMMEIOT IPABO BBI3BIBATh
MpPEACTaBUTENCH WCIOJHUTENBHOW BJIACTM M TpeOOBaTh OT HUX OTY€Ta O CBOEH
NEeSATEIBHOCTH, YTO 00ECIIeUnBAET CUCTEMY CAEPKEK U MPOTUBOBECOB.

Bo ®panuuu B KaxJAOM W3 MajlarT MapJiaMEHTa JIEUCTBYHOT KOMHUCCHHM IO
paccieioBaHUI0 C 1eJbl0 00ecreueHus MapjaMEeHTCKOr0 KOHTPOJS 3a HCIOJHHUTEIbHON
BJIACTBHIO U IPYTUMH MHCTUTYyTamu. B xonme pedopm, npoBenennsix [IpesuaenTom Opanium
Capko3su, ObIT YCHJIEH KOHTPOJb MapjaMeHTa HaJ KAOMHETOM MUHUCTPOB, B YaCTHOCTH, B
YaCTH 3aCIylIMBaHUs KaHIWJATOB HA MUHHCTEPCKUE MOCTHl KOMHCCUSAMU U KOMHUTETAMH
Cenara n HanimonanpHOTO COOpaHms.

Konrpecc CIIIA nanenen HanOosiee 3HAYUTEILHBIMUA KOHTPOJIBHBIMU TTOTHOMOYHSIMU,
YTO MOAYEPKHUBAIOT MHOrue 3kcneptbl. KoHTpospHble noaHomouusi Konrpecca CIIA
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BBIHYKJAI0T MPE3UJEHTA MOCTOSHHO MOJJIEPKUBATH C HUM B3aUMOJEHCTBUE, YUUTHIBATH €I0
MHEHHE M UCKaTh MyTH JJI MOJIy4YEHHsS NMOJIEpKKu [6, c. 44-49]. Oto nenaer Konrpecc
OJIHUM M3 CaMbIX BJIMSATEIbHBIX U ABTOPUTETHBIX MapiIaMEHTOB B Mupe. OJIHaKO, HAUUHAS C
koHna XIX Beka, mpesument CIIIA Taxxe oOnamaer 3HAYUTENbHBIMU TOJHOMOYHUSMH B
00JIaCTH HOPMOTBOPUYECTBA. DTO BBIPAXKAETCS B BO3MOXKHOCTHU H3/aBaTh UCIOJHUTEIbHBIC
MIPUKa3bl, JUPEKTUBBI U JPYTHE€ HOPMATUBHBIE aKThl, KOTOPHIE, XOTS U HE 3aMEHSIOT 3aKOHBI,
npuHsAThie KOHrpeccoMm, WrparT BaXKHYIO pPOJb B PETYJIUPOBAHUU PA3IHUHBIX chep
rocyJapCTBEHHOM Jku3HU. Takum oOpa3oMm, OallaHC MEXIy 3aKOHOJATCIbHOW U
ucnosHuTenbHoM BiacThio B CIIA obecnieunBaeTcsi Kak 4epe3 KOHTPOJIbHBIE MEXaHU3MBbI
Konrpecca, Tak 1 uepe3 HOpMOTBOPUYECKHUE TTOJITHOMOYUS MTPE3UACHTA.

[Ipu ctporom cnenoBanun tekcty Koncturyumm CIIIA, HOpMOTBOPYECTBO AOJIKHO
OCYILIECTBIIATHCA MCKIIOUUTENIBHO B (opMme akToB KoHrpecca, Ha KOTOpbIE MOXKET OBIThH
HaJIOKEHO Mpe3uaeHTckoe BeTo. OnHako, kak ormeuan B.W. Jlagutckuii, 3akoHOaTeIbHAS
MpaKkTHKa MpPUBHECIA U3MEHEHHS B 3Ty MOJIeNb. B mporiecce GyHKIIMOHUPOBAHUSI KOHTpeEcca
KpyTI' HOPMAaTHMBHBIX aKTOB M CyOBEKTOB HOPMOTBOPUYECTBA CYIIECTBEHHO paciupuicsa. B
yactHOocTH, Konrpecc CIIIA nenmerupyer 4acTh CBOMX MOJHOMOYMH MPE3UAECHTY, MO3BOJISA
€My 3aIoJIHAThH MPoOesbl B MPABOBOM peryaupoBaHud. [Ipe3uieHTCKrue akThl, U37aBaeMbIE B
paMKax TaKWX NOJHOMOYHMM, 4Yallle BCEro HAMpAaBJICHbl HA YTOYHEHUE M KOHKPETHU3ALIUIO
3aKOHOAATEIbHBIX HOPM, YTO OTHOCHTCS K TaK Ha3bIBAEMOMY HOPMOTBOPUYECKOMY
KOHKPETU3UPYIOIIEMY 3aKOHOIATENICTBY. JTO MO3BOJISIET MPE3UICHTY aKTUBHO y4acTBOBATh
B MPABOBOM PETYJIUPOBAHUU, ATANTHUPYS 3aKOHBI K TEKYIIUM MOTPEOHOCTSM M YCIOBHUSIM,
YTO MOXXHO YBHUJETh U3 TEKYIIUX 3aKOHOTBOPYECKHX MHUIMATUB Tipe3uneHta Jl. Tpamna B
2025 romy cpa3y mnpu BCTYIUIEHUH B JOJDKHOCTh. 1€M HE MEHEE, 3/1€Ch B MPAKTHUKE
(bYHKIIMOHUPOBAHUS CAEPKEK M MPOTUBOBECOB B 3aKOHOTBOPUYECTBE HATJISITHO BHUJHA POJIb
CyneOHOM W  3aKOHOJATEIHLHOM  BJACTH, KOrja JIEUCTBHE  AaKTOB  MPE3UJCHTA
MIPUOCTAHABIMBAIOTCA perieHrneM GeepalbHOTO CyabH, U pereHueM Konrpecca o 3ampere
J0CTyNa K TaK Ha3bIBAEMOMY MHUHHUCTEPCTBY 3(PGHEKTUBHOCTH K (PUHAHCOBBIM ILJIaTEkKam
rocyaapctBa. B Toxe Bpemst akthbl [Ipe3usienTa MOryT ObITH OCIIOPEHBI B CyI€OHOM MOPSIIKE
CO CTOpPOHBI TYOepHATOpPOB IITaTOB, K MpUMEPY HaMmepeHue ryOepHaTopa mrTata MboH
OCTIOPUTH JIEUCTBHE aKTa 00 y4acTUU TPAHCTEHIEPOB B COPEBHOBAHMSIX TMOCIIC M3MEHEHMSI
OMOJIOTUYECKOTO T0JIA.

JleficTBUTEILHO, BAXKHO MOJAYEPKHYTh, YTO (helepalibHble 3aKOHBI, B COOTBETCTBUU C
tpedoBanusiMu BepxoBHoro Cyna CIIA, 10MKHBI cofepkKaTh YETKUE OCHOBHBIE TPUHITUTIBI
YW CTaHJapThl HOPMATHBHOTO PETyJIUPOBaHUS, OCOOCHHO B KOHTEKCTE JCJIETUPOBAHHOTO
HOpMOTBOpuecTBa [3, ¢.14-16]. D10 HEOOXO0AUMO TSI TOTO, YTOOBI OOECNEUUTh MPABOBYIO
ONPENENIEHHOCTh M TMPEJOTBPATUTh YPE3MEPHO IIMPOKOE TOJKOBAHUE IMOJTHOMOUYUM
WCIIOJMHUTENbHONM BiacTh. OJHAKO B TakWX OOJIACTSX, KaK BHEIIHSS IMOJUTHKA W
PYKOBOJCTBO BOOPYKEHHBIMHU cuiiamu, noaHomouus lIpesnnenra CIIA He moasepraroTcs
CTpPOTHUM OTpaHWYeHHSIM. B 3Tux cdepax mpe3waeHT o0anaeT 3HAYUTEILHON CBOOOOM
JEUCTBUN, 4YTO OOYCIIOBIIGHO HEOOXOAMMOCTHIO OMEPATUBHOTO TMPUHSATHS PEIICHUN B
YCIOBUSAX MEHSIOIICHCS MEXKIyHAapOJIHOH OOCTaHOBKM M OOECIICUCHHS HAIlMOHAIBHOMN
o6e3zonacHoctn CHIA. OT10 co3maér OamaHCc MeEXAy COOJIOJEHHEM NPABOBBIX HOPM H
TMOKOCTHIO B YIIPABJICHUH CTPAHOM.
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Konctutynus ®paHuuy OrpaHUYMBAET HOPMATUBHOE MPABOTBOPUYECTBO IMPE3HUIICHTA
Yepe3 MEXAHU3Mbl CIEpKeK U MpoTuBoBecoB. CormacHo crtatee 19, akThl mpe3uaceHTa
TpeOYIOT KOHTpacurHaTypsl [Ipembep-MUHUCTpA U, TPU HEOOXOJUMOCTH, MUHUCTPOB, NHAYE
OHM HE UMEIOT IOPUINYECKON CHIIBI. BOJBIIMHCTBO aKTOB HOCAT MOA3aKOHHBIN XapaKTep.

Uckmrouenusi, He TpeOyIolie KOHTPACUTHATYPHI, MIEPEUUCIICHBI B cTaThix 8, 11, 12,
16, 54, 56 u 61 Konctutyuuu ®@pannuu. K HuM oTHOCATCS HazHadyeHue [Ipembep-MUHHUCTpA,
mpoBeneHne  pedepermyma, pocmyck  HammonampHoro  CoOpanuwsi W BBEJCHHUE
Ype3BbIYafHOTO mojokeHms. OpHako Jake B JITUX CiIydasx TNpe3ufeHT o0s3aH
KOHCYJIbTUpPOBaThCsl ¢ [Ipembep-MuHUCTpOM, TpeAcedaTeNsIMA Majlar napjiaMeHTa |
KoncturynmonneiM  CoBeToM. 3T0 oOecneyuBaeT KOHTPOJIbL U IPEJOTBpaIIacT
3510ynoTpeOieHne BiacThio. Takum 00pa3oM, MOJTHOMOYMS MPE3UJCHTA MO €IUHOIUYHOMY
M3aHUI0 YKa30B CTPOr0 OrPAaHUYCHBI.

Kak ynomunanoce, ¢paHiry3ckasi MCIOJHHUTENbHAS BJIACTh HE SIBJISAETCS MOJHOCTHIO
€AMHOOOPa3HOM, MOCKOJIbKY CYIIECTBYET IMOCT MPEMbEP-MUHHUCTPA, KOTOPBIM MOJAOTYETEH
napinamenty, a He Ilpesmgenty @panmuu. B CIIA Takas curyanuss HEBO3MOXHA.
Anmunuctpanus noaHocTelo noguuHsierca IIpesmpgenty CIIA. B CIIA  uneHsl
Anmunuctparuu [lpe3uneHta ydyacTBYIOT B KOJUIEKTUBHOM OOCYKJIEHUU MOJUTHYECKUX
BOIIPOCOB, OJHAKO OKOHYATEJIbHBIC PELICHUS NPUHUMAET HMCKIIOUUTENIBHO MNpe3u]eHT. B
OTJIMYKUE OT MHOTUX Apyrux ctpaH, B CIIIA OTCYyTCTByeT MHCTUTYT KOHTPACUTHATYPHI, YTO
MO3BOJISIET TMPE3UJEHTY JEUCTBOBAaTh HE3aBUCUMO OT KabuHeta. Yacto pemieHus
MPUHUMAIOTCST 4epe3 Y3KHE KOHCYJbTATHUBHBIE TPYMIbI, COCTOSIIME U3 OIMKaUIINX
coBeTHUKOB IIpe3unnenta. Kpome Toro, Ilpe3naeHT umeeT mpaBoO BKJIOYATh B KaOMHET
JIPYTUX JOJKHOCTHBIX JIMIl, TaKMX KakK CBOM MOMOIIHUKHU. [Ipu 3TOM MHUHUCTPHI HE
nofgoTu€THel KOHTrpeccy W MOryT OBbITh NMPUBJICUEHBI K OTBETCTBEHHOCTH TOJIBKO uepes
MpoLEypy UMIIMUMEHTA. JTO obecnieunBaeT [Ipe3aneHTy 3HauUuTeNbHY0 CBOOOlY NEUCTBUI
B YIPaBJIECHUHU HWCIOJHUTEIbHOW BIACThiO. V3 HemaBHEH NpPaKkTUKW HAIJISIAHO BHAHO TakK
Ha3bIBaeMbIld jAenapramMeHT 3¢ dexTtuBHOCTH co3manHoe npu JI. Tpamme, nemaprameHT
KOTOPO€ HE BXOJIUT B aJIMUHUCTPALIUIO.

Bo ®pannuu kaOuHET MHUHHUCTPOB 00JIalaeT 3HAYUTEIILHOW BJIACTHIO U
He3aBucuMocThio. CornacHo ctatbe 20 Konctutynum @panimu, oH GopMmyaupyer u
OCYIIECTBIISICT TOJUTUKY CTPaHbl HE3aBUCUMO OT cuTyanuu B Harmmonanmbnom CoOpaHum.
®paHIly3cKHe MPaBOBEbl HA3BIBAIOT JAHHYIO MOJIETb «IBOWHBIM MOTOPOMY, YTO O3HA4YaeT
COYeTaHUE JBYX BaXHEUIIMX HHCTUTYTOB BJACTH, MNPE3UJCHTA U MPEMbEP-MUHUCTPA,
KOTOpBIE JEHCTBYIOT KaK JBa B3aUMOJIOIOJHSIONIUX AJIEMEHTa YNPaBJICHUS TOCYAapCTBOM,
KaXJIbIA U3 KOTOPBIX BBIMOJHIET CBOU (DYHKIIMM B paMKax UCIOJHUTENbHOU BiacTu. Cua
IIpe3nnenrta B0 @paHUUU CUIIBHO 3aBUCUT OT KOJIMYECTBA MECT IPONPE3UACHTCKON NapTUH
B MMapJlaMEHTE.

OnHako TIpU OMMO3UIIMOHHOM OOJIBIIMHCTBE B TapjaMEHTe IMO3UIIMU TMPe3uIeHTa
0CIIabeBaI0T, a POJIb IPEMbEP-MUHHUCTPA YCHUIIHBALETCS (UTO MOKET IPOUCXOIUTh, HAIIPUMED,
B Clydae «KOaOWTalMu», KOrJa TMPE3WJACHT M MapjaMeHT HMEIOT MPOTHBOIIOJIOKHbIE
MOJIUTUYECKHE CHIIbI). B Takue MOMEHTBHl NPEMbEP-MUHHUCTP HILET KOMIIPOMHUCCHI C
mmapJaMeHTOM, 4YTOOBI OOECIeUHTh CTAOMIIBHOCTH MpaBUTEILCTBA. I[IpeMbep-MUHHCTD B
TaKUX CIIy4asiX MOXET B35Th Ha ce0s1 OOJIBIIIYIO YaCTh MMOBCETHEBHON MOTUTHYECKOU pabOTHI
U yIPABJICHUS], a IPE3UICHT MOXET OBITh BBIHYKJICH OIPAaHUYUTHCS 00JIe€ CUMBOJIMYECKOMN
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poiiblo  wiM  (OKycHpoBaThCS Ha BHEIIHEH monuTuke. MHorue wuccrienoBarenu
nomuepkuBaroT, 4to KoHctutyuuss @pannuu  Hanenser [lpesumenta  ocoObIMH
apOUTpaXKHBIMU TIOJTHOMOYHUSIMU, YTO IO3BOJIIET €My OOecleyuBaTh KOHCTUTYLMOHHBIN
MOPSIIOK M OataHc MexX Iy BeTBsIMU Biactu [13, ¢.195].

B kadecTBe nmpumMepa MOXKHO OTMETUTh, UTO, KOTrJa IMMaHy b MakpoH ObLT U30paH
npesuneaTom B 2017 roxy, ero maptust «Bnepén, Pecrrybnuka!» momydnia OOJIBITMHCTBO B
Harmmonansaom CoOpannn. 910 mMo3BOIIO0 eMy 3(h(HEKTUBHO MPOBOIUTH pedOPMBI, TaKue
Kak JuOepanu3anus TPyJOBOTO  3aKOHOAATEIbCTBA U HU3MEHEHMSI B  CHUCTEME
YKEeJIe3HOJOPOKHOTO TpaHcmopTa. OHAKO Moce mapjaaMeHTCKuX BeIOOpoB 2022 roma, Koraa
€ro mapTus moTepsia al0CcoNOTHOE OONBIIMHCTBO, BiusHHME MakpoHna ocnabmo. Emy
MPUILIOCH UCKaTh KOMIIPOMUCCHI C OMIMO3UIIMEH, a POJIb IPEeMbep-MUHUCTpa Dinu3adeT bopH
cTayna 0oJiee 3aMETHOU B YIIPaBJICHUHU CTPAHOM.

[Ipesupentet CIHJA u @DpaHiuu B pa3HOM CTENEHUM YYacTBYIOT B HAaJI30PHBIX
GbyHKIMSIX. B HEKOTOPBIX ClTydasiX UX MOJHOMOYHS MEPECEKAIOTCS C KOMITETEHIIUEH BBICIIIUX
CylIeOHBIX OpPraHOB, YTO TMO3BOJISIET UM WrpaTh ApOUTPAKHYIO POJIb B TOCYJAapPCTBEHHOMU
Ku3HU. Hampumep, mpe3nieHTbl MOTYT BIMSATh HA HA3HAYECHHE CYJIeW WA BBICTYIATh
rapaHTamMu CoOOJIOJIEHUS KOHCTUTYIIMOHHBIX HOpM. OJHAKO CTENeHb HX BOBJICUEHHOCTHU
3aBUCHUT OT KOHKPETHOM MOJIUTHYECKON CUCTEMBI U KOHTEKCTA.

B CHIA mpe3suneHt, HanpuMmep, Ha3HavyaeT cynerl BepxoBHoro Cyjia, 4To OKa3bIBaeT
JIOJITOCPOYHOE BIIMSIHUE Ha CyAeOHyro cucremy. Bo @paHIuu NOpe3uaeHT, Kak TapaHT
HE3aBUCUMOCTH CyaeOHOU BiacTH, B3aumopeiictByer ¢ KonctutymumonueiMm CoBeTOM U
JIPYTUMHU CYJIeOHBIMU UHCTUTYTaMu, o0ecrieunBas cootoienne Konctutyuu.

CyneOHble cHCTEMBI B 00€MX CTpaHax HWrparT KIHYEBYIO pPOJb B MeXaHU3Max
CIEPkKEK U MPOTUBOBECOB. Kak 0TMEUarOT UCCIeI0BaTENM, B IPABOBOM IOCYJapCTBE BIACTh
WCTIOJTHUTENIbHOM BJIACTH OTPAHUYMBAETCA HE TOJBKO KOHCTUTYIMENW M 3aKOHaMH, HO H
CyJ1IeOHBIMU PEIICHUSMHU.

B CIIA cyne6nas cucrema, u B ocooennoctu Bepxosueiit Cyn, 0061a1aeT orpoOMHbBIM
aBTOPUTETOM M MIHPOKUMH TtosiHOMOuMsiMU. B.W. JlaguTckuii oTMeuaeT, 4To aMepUKaHCKHUE
Cyzibl (haKTHYECKU B3SUTH Ha ce0s pOJIb TApaHTOB KOHCTUTYITMOHHOTO TIOPSIKA M XPaHUTENEH
npaBa. Hu ogun npyroit rocynapctBennbiii uHCTUTYT B CIIIA He o0nagaeT TakuM ypoBHEM
BIIMSIHUSL, KaK Cylabl. MHOTME HCCIIEIOBATENId MOJIaraloT, 4TO aMEPUKAHCKas MpaBOBas
cuctema Oazupyercs Ha JIOKTPUHE CyAeOHOr0o MPEeBOCXOACTBA, e Cy1eOHas BIACTh CIIYKHUT
BAXXHBIM TMPOTHBOBECOM B CHCTEME paslielieHusl BiacTell. bosee Toro, BiusiHUE CYy/IOB B
CHIA HacTOJBKO 3HAYUTENIBHO, YTO HEKOTOPBIC JKCIIEPTHI YTBEPKAAIOT: B ITOM CTpaHe
CJI0’KMJIACh HE CUCTEMA IMPABJICHUS 3aKOHA, a CUCTEeMa NpaBJieHus cyaeu [7, ¢.233].

Co Bpemenem Bepxonbiii Cyn CIIIA 3HaYMTENBHO PACIIMPUI CBOU MOJTHOMOYMS,
YCUJIUB BJIUSHHE HA JPYrUe BETBU BIACTU. AMEPUKAHCKHE CYAbl HE TOJBKO MPUMEHSIOT
3aKOHBI, HO M CO3/1al0T HOBBIC MPABOBBIC HOPMBI UepE3 MPEIEICHTHI, YTO JICJIACT UX PEIICHUS
BAXKHBIM UCTOYHUKOM MpaBa. Hanpumep, pemenus BepxoBuoro Cyna o nenam, TakUM Kak
cooOmraer aHamuTHueckoe u3manme Scotusblog Brown v. Board of Education (1954),
KOTOpO€ OTMEHWJIO pacoByro cerperaruio B mkojax, win Citizens United v. FEC (2010) —
paspentm HeorpaHudeHHOe (PUHAHCHPOBAHUE TOJUTUYCCKUX KaMITAHWK KOPIIOPAIUSIMHU U
npodcoro3amMu, yCUIUB poiib neHer B moauTtuke. Shelby County v. Holder (2013) — ormennn
KIIFOYEBBIE TOJIOKEHUs1 3akoHa o0 u30upaTenbHbIX mpaBax 1965 roma, yTo mpuBENO K
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M3MEHEHHSM B M30HUpaTEIbHBIX 3aKOHAX IITATOB M CIIOpPaM O 3allIMTE NMPAaB MEHBIIIUHCTB. DTO
pElIeHre BhI3BAJIO MIMPOKUE CIIOPHI O 3allUTE U30UPATETbHBIX MPAB U YCUIIUIIO TUCKYCCUU O
pacoBoM HepaBeHcTBe B u3zbupatenbHoit cucreme CHIA. Dobbs v. Jackson Women's Health
Organization (2022) — ormenun npeneaeHT Roe v. Wade, nepenaB Bompoc 00 aboprax Ha
YCMOTPEHUE IITaTOB, YTO BBbI3BAJIO IIUPOKKME JAe0AaThl M HU3MEHWIO TMOAXOA K
PENpPOIYKTUBHBIM ITPaBaM.

Kak ormedaer A.A. MumuH, 3HaUnTeNIbHAS 4acTh (akTuaeckor koHctutyiuu CIIIA
dbopmupyercss  Omaromaps cyaeOHoM mpaktuke. B.M.  Jladurckuit momdepkuBaert:
«/1eaTenbHOCTh CYy/OB MO CYTH SBJISIETCS 3aKOHOTBOPYECKOW, MOCKOJBKY HX PEIICHHS
UHTEPHPETUPYIOT U Pa3BUBAIOT KOHCTUTYIMOHHBIE M 3aKOHOAATEIIbHBIE HOPMbI, CTAHOBSCh
00s13aTeIbHBIMU ISl TIPUMEHEHHMS B aHAJOTHMYHBIX ciydasx» [8, c. 6]. Takum oGpazom,
cynebnas cucrtema CHIA urpaer akTUBHYIO pojib B (DOPMUPOBAHMM IMPABOBOM CHUCTEMBI,
BBIXO/ISl 3a PAMKH IIPOCTOrO NMPUMEHEHHUS 3aKOHOB, U OKa3bIBACT 3HAYMTEJILHOE BIUSHUE HA
KJIIOUEBBIE ACMEKThl OOIECTBEHHOW MHM3HHU, TaKUE KaK Tpa)kIaHCKHE IpaBa, CBOOOJBI U
COLIMAJIbHASL CIIPABEIIMBOCTD.

OCHOBHBIM OpraHom cyaeOHoil Biactu Bo @panuuu sBisercs KOHCTUTYIMOHHBIH
Coser. CornacHo Kouctutyuuu Ilaroit PecnyOmmku, npe3ugeHT @DpaHUUU BBICTYIAET
rapaHTOM HE3aBUCUMOCTU CyJeOHOM BiacTH. OCHOBHOW 3aKOH HaJeNseT Ipe3uaeHTa
MOJIHOMOYMSIMU 0 00ECHEYECHHI0 KOHCTUTYIIMOHHOIO TOpSAJKa B CTPAHE W BBIIOJHEHUIO
apOouTpaxHo (QYHKIMH. ITO BKIIOYAET KOHTPOJb 3a coOmojgeHrneM KOHCTUTYIIHH,
pa3penieHre CropoB MEXAY TOCYJapCTBEHHBIMH OpraHaMH M OOecredeHue CTaOMIIbHOCTH
roCy1apCTBEHHON CHCTEMBI.

Hanpumep, B 2021 rony Koncturyunonssiii CoBer @paHiyu Chirpai KIFOUYEBYIO POJIb
B MIPOBEPKE 3aKOHA O MPOMJICHUU JEHCTBUSA CAaHUTAPHBIX MPOIYCKOB BO BpEMsl MaHAEMUU
COVID-19. Coer mnoxarBepAni KOHCTUTYIIMOHHOCTH Mep, HO TaKKe yKazal Ha
HEOOXOAMMOCTh  cOONMoIeHusT  OajaHca  MEXIy  OOIIECTBEHHBIM  370POBBEM U
WHAUBUAYAIbHBIMU CBOOOJAMH. DTO pEIICHHE JIEMOHCTpUpPYeT, Kak KOHCTUTYLHMOHHBIN
CoBer M mpe3uzeHT, kak rapaHT KoHcTUTynuu, B3aMMOJEHCTBYIOT [UISl 3aIUTHI MpPaB
rpaxiaH u o0ecrieueHus: BEpXOBEHCTBA 3aKOHA.

B coorBerctBun co crarber 5 Koncrturyuum @panmuu: «lIpe3upeHTt cinemur 3a
coomonenueM Koncrtutymuu. OH obecrieunBaeT HOPMajdbHOE (PYHKIIMOHHUPOBAHUE
MyOJIMYHBIX BJACTEH C TMIOMOILNBIO CBOEro apoOuTpaxka, a TakkKe MPEEeMCTBEHHOCTh
rocynapctea». Kpome Toro, crates 16 Koncturynnn @paHunn npeaocTaBisieT NPE3UACHTY
Ype3BbIUYAHBIE TIOJHOMOUYMS B CJIy4dae CEpbE3HON yrpo3bl HMHCTUTyTaMm PecmyOnmkw,
HE3aBUCUMOCTH HAllMM, UEJIOCTHOCTH TEPPUTOPUU WIIA BBIOJHEHUIO MEXKIyHAPOIHBIX
0053aTENbCTB.

W3 npaktuku cratbs 16 ¢paniy3ckoit KoOHCTUTYLMH TPUMEHSIIACh TOJIBKO OJIMH pa3 B
ucropun Ilaroit PecnyOmuxku — B 1961 romy, Bo Bpemsi AJKMPCKOTO KpH3Uca, KOTIa
npe3naeHT [apae ae ['omte BBEN Ype3BbIYaliHbIE MOJHOMOYMS ISl MTOJABIECHHUS] BOEHHOTO
nytda. KoHCTUTynHOHHBI COBET ChIrpal BaXXHYIO pOJb B OLEHKE 3aKOHHOCTH 3THX
mep.Takum oOpazom, crates 16 u yuactre Koncturyrmmonnoro CoBera 00ecCreuynBarOT
O0amaHC MeXAy HEOOXOAMMOCTHIO OBICTPOTO pearupoBaHHMs Ha KPU3HCHI M 3alIUTON
KOHCTUTYI[MOHHBIX IPUHLIUIIOB.
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Cpean apyrux KIIOUYEBBIX CyJIeOHBIX OopraHoB Bo DpaHuuu BwiaenseTcs Boicumit
Coser wMaructparypsl (Conseil supérieur de la magistrature). CornacHo crarbe 64
Konctutymuu Ilsroit PecnyOGiuku, 3TOT oOpraH cojelcTByeT mpe3uacHTy DPpaHuuu B
BBITIOJIHEHUM €ro (DYHKIIMU rapaHta He3aBUCUMOCTH cyneOHoil Bimactu. B 2020 romy
Bricumii CoBeT MaructpaTypbl pacCMaTpUBaJl BOIMPOCHI, CBSI3AHHBIE C JUCHUILUIMHAPHBIMU
HapylLIEHUSIMA CYJIEU, 4TO MOMUYEPKHYJO €ro pojb B IOAJAECPKAHUM BBICOKMX CTaHIApTOB
mpodeCCHOHAIBHOM J3THKH B CyacOHOM cucteMe. Takum obOpazoM, Beicmmit Coer
MarucTparypsl SBISETCA Ba)KHBIM 3JEMEHTOM CyAeOHON cuctembl DpaHimu, odecrednBast
HE3aBUCUMOCTH CYJI€OHOM BJIACTU U €€ 3alIUTy OT BHEUIHETO BIUSHUA.

B Koucturyuuu  Ilsgtoit  PecnyOnmku — OTBOAMTHCS ~ YHUKaldbHas  poOJib
I'ocymapctBerHoMy CoOBeTy, KOTOPBIM SBISICTCS OpPraHoM, codYeTaronmi (QyHKIUH
KOHCYJIbTaTUBHOTO OpraHa IMpaBUTEIbCTBA U BBICIIEH aJMUHUCTPATHUBHO-CYJAEOHOU
MHCTaHIMU. Ero uieHel [AEUCTBYIOT B JABYX pOJSX: KAaK BBICOKOIIOCTABICHHBIE
rOCyAapCTBEHHBIE CIyKallye, KOHCYJIbTUPYIOIIUE ITPABUTEIBCTBO MO 3aKOHOJATEIIBHBIM U
aIMUHHUCTPATHUBHBIM BOIIPOCAM, U KaK BEPXOBHBIE CYJbU, PACCMATPUBAIOLINE CIIOPHI MEKIY
rpakJlaHaMU U TOCYJJapCTBEHHBIMU OpTaHaAMH.

Konctutynuss ®@pannuu B cratbe 34 4ETKO OMPEAENSAET, YTO BOIMPOCHI, CBSI3aHHBIE C
CO3/IJaHMEM HOBBIX CYyJI€OHBIX MHCTAHIIUNA U CTATyCOM MAarucTpaToB (Cyzeil), peryaupyroTcs
3aKOHaMHM, a HE€ pErJaMEHTUPYIOIIMMHU aKTaMHA. OJTO MOJYEPKMUBAET BAKHOCTH
MapJIAMEHTCKOTO KOHTPOJIA B JTAaHHOM c(epe M HCKII0YAET BO3MOKHOCTH MPOM3BOJIBHOTO
PETYJINPOBAHKS CO CTOPOHBI HCTIOJIHUTEIIBHOU BIIACTH.

B cBoto ouepenb, B Coenunénubix IllTaTtax paboTta cy/1eOHBIX OPraHOB PETYIUPYETCS
KaKk 3aKOHaMHu, NpuHUMaeMbIMM KoOHrpeccoM, Tak W MpeHeNeHTAMH, YCTaHOBIICHHBIMU
BepxoBupiM Cynom CHIA. DTo codeTaHHe 3aKOHOJATENbCTBA M CyNE€OHON MPaKTUKH
(hopMUPYET OCHOBY aMEPUKAHCKON ITPaBOBOM CUCTEMBI.

I'maBa rocymapcTBa, HECMOTpPs Ha CYLIECTBYIOILYIO CHUCTEMY CHEPKEK H
IIPOTUBOBECOB, WUIPAET KIIOYEBYIO POJIb B IIOJUTUYECKOM CHUCTEME M TOCYIapCTBEHHOU
cTpyktype. IloaTomy A 3aBeplieHHs] CPaBHUTENBHOIO aHalIW3a HEOOXOAWMO OTIENIBHO
paccMoTpeTh nporiecc n3dpanus npesunenta B CILIA u Bo ®pannuu, a Takke TpeboBaHUS K
kagaunataMm. Jlns  Toro urtoObr crate mnpesuaeHntoM CIIA, xangugaT AoJKeH
COOTBETCTBOBATh HECKOJILKUM TpeOoBaHUAM. Bo-mepBbIX, OH OJKEH OBITh TPAKIAHUHOM
CHIA mno poxaenuto. Bo-BTOphIX, €ero BO3pacT J0JDKEH ObITh HE MeHee 35 yeT. B-TpeThux,
KaHaugat o0s3aH npoxuBath Ha Tepputopun CIIIA He menee 14 neT Kk MOMEHTY BBIOOPOB.
Br16oper npe3ugenta B CIIA npoBoasTcsl MO KOCBEHHOM CUCTEME, KOTOopasi BKJIIOYAET ABa
sTana. ['paxkaaHe rosocyror 3a BhIOOPIIMKOB, KOTOphIE 3aTeM M30MparoT mpe3ujaeHrta. [larta
BBIOOPOB (PUKCHpOBaHA U ycTaHOBIeHA KOHCTUTyLMENH: OHM MPOXOJAAT B MEPBbIA BTOPHUK
MoCJie TIEPBOro MOHEEIbHUKA HOSIOpSI B BUCOKOCHBIM ToA. HOBBIN mpe3upeHT BCcTymaeT B
noyxkHOCTh 20 stHBaps cieayroiiero roga. Takum oOpa3om, mpoliecc BbIOOPOB Mpe3ueHTa
CILIA coueraer B ce0Oe mpsiMyr0 BOJIO H30UpaTeneil U KOCBEHHOE TOJIOCOBAHME uepe3
KOJUIETHIO BBIOOPIIMKOB, YTO 00€CIeYNBAET YETKOCTh U MPEICKa3yeMOCTh MPOLIETYPHI.

Bo Bpems BeiGopoB mnpesmaenta CIHIA dopmupyrorcess Kosmnernu BBIOOPITUKOB,
KOJINYECTBO KOTOPBIX B KaXXJIOM IITAaTE COOTBETCTBYET YUCIY €ro KOHrpeccMeHoB. [laprtus,
MOJTy4rBIasi OOJNBIIMHCTBO TOJIOCOB B IITATE, MOJIYYaeT BCE TOJIOCA €r0 BHIOOPIIMKOB. J{iist
nobenbl Hy>)kHO He MeHee 270 ronocoB u3 538. Ecnu Hu oMH KaHIuAAT HE HAOEPET HYKHOE
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YHUCJIO TOJIOCOB, Mpe3ujaeHTa BbiOMpaeT [lanmata mpeacTtaBuTeneil, a BUIE-TIPE3U]ECHTA —
Cenar. OHO | TO K€ JIMIIO HE MOKET 3aHUMaTh noct npe3ujenta CIIA Goiiee 1ByX CPOKOB.
310 npaBmiio ObUIO 3aKperuieHo 22-i nonpaBkoit k Konctutyuuu B 1951 rogy nocie Toro,
kak @OpankiauH Py3BenbT OblT u30paH Ha 4YeTBEPTHIM cpok. Panee B QopMmynupoBke
IPUCYTCTBOBAJIO CJOBO «IOJPSAI», HO IOINpPaBKa YCTpaHWJA 3Ty BO3MOMKHOCTb. Takum
obpazoM, cucrtema BbIOOpoB mpesuacHTa CIIIA codetaer B cebe 3IEMEHTHI IPSMOM
JEMOKpATHH (4epe3 roJI0COBaHUE 3a BEIOOPIIMKOB) U KOCBEHHOTO yuacTus (uepe3 Koieruto
BBIOOPILIMKOB), OOecmeurBas MpPU STOM CTAaOMJIBHOCTh M TPEACKa3yeMOCTh IpoIiecca.
HarnsinaeiM npumMepowm siiisitorest npotnenme Beioopsl B CIHIA B 2021 rogy u 2024 rony.

B 1958 romy Obpuna mpunsta aewcTByromas Koncturynus ®paHIuy, yCTaHOBUBIIAS
[Taryro pecny6suky. CoriaacHO nepBOHAaYaIbHBIM MOJI0KEHUAM, PE3UICHT U30Upacs Ha 7-
JETHUH CpOK CHEIUANIbHOW KOJUIETUEH BBIOOPIIMKOB, B KOTOPYIO BXOJWJIM YJICHBI
napjamMeHTa, ['eHepalbHBIX COBETOB, 3aMOPCKHMX COOpaHHUH, M3pbl U MPEACTaBUTENIN
TOPOJICKUX COBETOB. DTOT MOPAIOK ObLI MPUMEHEH TOJBKO OJIMH pa3 — Ha BbIOOpax 1958
roja, korga nobenun Hlapae ae T'omnb. Bnocneactsuu cucrema maMeHunach: ¢ 1962 rona
NPE3UACHT CTall U30UPATHCSI BCEHAPOIHBIM I'OJIOCOBAHUEM, YTO YCHUJIMIIO €r0 JIESTUTUMHOCTh
Y POJIb B OJINTUYECKON CUCTEME.

B 1965 romy mnopsgok BbeiOOpoB mpesuaeHTa PpaHuuu OblT  U3MEHEH C
LEJIbI0 YCUJICHHUSI  JIEMOKPAaTUYECKOM JITUTUMHOCTH IJIaBbl — rocyaapctBa. [lo  a3toro
MPE3UJCHT  U30UpasiCs KOJUIETMel  BBIOOPIIMKOB, COCTOSAIIECH W3  MpecTaBUTENCH
MapJaMeHTa, MECTHBIX OPraHOB BJIACTH U JAPYTHX BBIOOPHBIX JHL. OJHAKO Takas cucTema
BBI3bIBAJIA KPUTUKY, TaK KaK OHAa OrpaHUYMBAJIa MPSAMOE Y4YacTUE TpakJaH B BbIOOpeE
Mpe3uJieHTa W Jejlaja mpouecc MeHee mpo3pauyHbiM. C Tex MOp rjaBa TrocyAapcTBa
n30upaeTcsi Ha OCHOBe BceoOero rosocoBanus. B Hayane 2000-x ro1oB Cpok MOJTHOMOYUH
Mpe3uJieHTa ObUI COKpalEH ¢ 7 A0 5 JIET, UTO YCHUIIMIIO MOJOTYETHOCTD IUIaBbl FOCyJapcTBa
nepea rpaxaanamu. [lepBeie BBIOOpHI O HOBBIM mpaBwiiaM mpouuiud B 2002 roay. Bridopst
npe3uaeHTa @paHiuu NpoBOAATCSA B JiBa Typa. Ecnu B mepBoM Type HU OAWH KaHAHWJIAT HE
MoJIydyaeT aOCONIOTHOIO OOJIBIIMHCTBA TOJIOCOB (BKIJIIOUAs HEJNCHCTBUTENbHBIE U IYCTHIE
OroJIJIeTeHH ), Yyepe3 ABE HEAENU MPOBOJUTCS BTOPOMl Typ. B HEM yuyacTBYIOT Ba KaHIMAaTa,
HaOpaBIIMe HauOosbllee KOJIMYECTBO TOJIOCOB B IEpPBOM Type. B pesynbpraTte, cucrema
BbIOOpPOB mpe3usneHTa DpaHIMM COYeTaeT JAEeMOKPAaTHYECKHE MPHUHLMIBI U CTPOTue
TpeOOBaHUsI K KaHAWAaTraMm, oOecreyuBas JETHTUMHOCTh M MOAOTYETHOCTh TJIaBbl
rocyJapcTaa.

N3yuuB mpaBOBbIE BOIPOCHI, CBA3aHHBbIE ¢ BbiOOpamu npe3uaeHToB B CIIA u BO
@paHlKK CIeayeT PacCCMOTPETh U30UpATENbHbIE MPE3UICHTCKUE KaMIIaHUK B 3TUX CTpaHax,
npoxoausire B 2017-2024 rr. Boi6ops! [Ipe3unenta @paniuu npoxoawiu ¢ 23 ampeis 1no
7 mas 2017 r. Kanaunaramu Ha noct Ilpesuaenta ®panuuu 6butn DMMaHy?1b Makpos,
Mapun Jle Ilen, ®pancya ®wuiion, XKan-/Irok Menanmon, benya Amon, Hukons /lroroH-
OubsH, Kan Jlaccans, @ununn Ilyty, ®pancya Accenuno, Haranmu Apto u Kak lemunan.
VYke Ha 3TOM 3Tale UCCIAEAOBAHUS CIEIYyEeT MOJMETHUTh, YTO KOJMYECTBO KAaHIMJATOB Ha
MOCT TJIaBBI TOCYapCTBA MPUBOIUT K BBIBOAY, YTO BO DpaHIuu HET Kak ()OpPMaJIbHBIX, TaK
MOJIUTUYECKUX OTPAHUYCHHM NSl BIABMKEHMS Ha nocT IIpesunenta @paHiuu, Toe €CTh BO
@paHiuu CymecTByeT MHOTOMApTHUiiHas cucTteMa. BbIOOpHI MpoluM TpaaMIIMOHHO B JBa
Typa, nepsblid npowen 23 anpens 2017 r., a 7 mas 2017 r. cocTosuicst BTOpOi Typ BBIOOPOB,
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Ha KOTOpBIX Mmobeams DmMmaHyab MakpoH ¢ 66% ronocoB. Beibopsr 2022 r. mpouuiu
TPaJAMIIMOHHO B JiBa Typa, MoOeay Ha HUX OJiep)Kajl BHOBb OMMaHy3lb MakpoH ¢
pesyabraroM 58,5%.

B CIIA xe Bbi6opsl coctosiuchk B 2020 u 2024 ronax, nmockoisbky Ilpe3uneHT u
Burnie-npe3uneHT ctpanbl U30MpalOTCs HAa CPOK B 4 roja. DTO MO3BOJISIET BBIACIUTH JBa
KJIFOYEBBIX OTJIMYUS: MPOJOHKUTEIBHOCTh IMOJHOMOYMI W HalMuue BUIE-TIPE3UJICHTA.
Kanmunaramu Ha moct Ilpesumenta B 2020 roxy Oputm J[ko baiimen m Kamama Xappuc,
Honanbn Tpamn u Maiikn [lenc, /o xoprenced u Craiik KosH, a Taxke Xayn XOKHHC U
Anpxena Youkep. AHATU3UPYS CIIMCOK KaHAUAATOB, MOKHO 3aMETUTh, YTO IO PE3yIbTaraM
ONPOCOB OCHOBHBIMU TMPETEHJICHTAMU SIBISIIOTCA TpeAcTaBuTeNn PecnyOiukaHCKOW u
JIeMOKpaTHUUeCKON MapTuif, 4TO OTpa)kaeT JIBYXIApTUHHYIO cuctemy. B utore, modeny B
2020 rony onepxanu [Jxo baitnen u Kamana Xappuc. B xone Hanpsix€HHON n30upaTenbHoi
kamnanu [lonanen Tpamn nmonyunms kak MUHUMYM 277 TOIOCOB M3 538 BO3MOXKHBIX B
Komneruu BIOOPIIKUKOB. DTO 00eCneymyio eMy Heo0X0IMMOe OOJIBIIUHCTBO JJIs TOOEIbI Ha
BbIOOpax. Takum oOpazom, Tpammn ctan BTOpeIM Tpe3ugeHToM B ucrtopun CIIIA, xoTopserit
BEpHYJICSI Ha MOCT mocie nepepbiBa. [lepBoiM Obu1 ['poBep Kiunenn, KOTOpwI 3aHUMAl
JOJKHOCTH Tipe3ujieHTa ¢ 1885 mo 1889 rox u cHoBa Obut u30Opan B 1893 romy. /lanubrit
pe3yJIbTaT TMOAYEPKHYJ YHHUKAJIbHOCTh AMEPUKAHCKOM TIOJUTUYECKOM CHUCTEMBI, TI€
MPE3UJEHT MOKET OBITh U30paH Ha HEMOCIIEJOBATEIbHBIE CPOKH.

3akiouenue. [IpoBenennsbiil aHanmu3 nHCTUTYTa nipe3ueHTcTBa B CIIA u ®paniuun
MO3BOJISIET CJeJaTh BBIBOJ O 3HAYUTEIBHOM CXOJICTBE M OJHOBPEMEHHO CYIIECTBEHHBIX
pa3IMuUsIX B OpraHu3aluu U PyHKIIMOHUPOBAHUM JAHHOT'O MHCTUTYTA B JIBYX cTpaHax. O0a
rocyJ1IapcTBa, HECMOTPS Ha Pa3IMuMs B HCTOPUUECKOM Pa3BUTHU U MOJUTUUECKON KYJIbTYpE,
JEMOHCTPUPYIOT CWJIBHYIO TPE3UJICHTCKYIO BJIACTh, KOTOpas UIpaeT KIIOYEBYIO pOJib B
YIIPaBJICHUH TOCYAAPCTBOM U OMPEICICHUHN BHYTPEHHEN U BHEITHEN TTOJIUTUKHU.

[Ipesunentst CIIA u ®Ppanuuu o006Ja7aI0T MMPOKUMH TOJTHOMOYHSMH, BKIIOUAs
GyHKIIMM ~ TJaBbl  TOCYJapCTBa, UCIIOJTHUTEIbHOM  BJaCTH W BEPXOBHOIO
IJIABHOKOMAHAYIOUIETO BOOPYKeHHbIMU cuiamu. OpHako B CIIIA mnpe3uaeHT sBisieTcs
€UHOJIMYHBIM TJIABOM HCIOJHUTEIbHOW BJIAcTH, Torga Kak Bo DpaHIUU CyHIECTBYET
Oyalu3M HWCHOJIHUTEIbHOW BJACTH, TNI€ MPE3UIAEHT JEIUT TMOJHOMOYHS C MpPEeMbep-
MHUHHUCTPOM, YTO CO3/Ia€T YHHKAJbHYIO CUCTEMY 'ABOMHOrO MOTOpHOro ympasieHus" [1, c.
12; 9, c. 334]. Dro paznuuue noauepkuBaeT crenudpuky (QpaHIry3CKoM MOJTUTHYECKOM
CUCTEeMBI, TJI€ TIPE3UJACHTCKAs BJIACTh MOXET OBITh OTrpaHUYCHA MaAPJIAMEHTCKUM
OOJIBIIMHCTBOM, OCOOEHHO B ycioBuUsAX "koabutauuu" [13, c. 195].

BakHbIM acmiekToM SIBJISIETCS pOJIb MPE3UJICHTOB B 3aKOHOAATEIBLHOM mpolecce. B
00enx cTpaHax Mpe3uACHTHI He 00J1aal0T MPABOM 3aKOHOIATEIbHOM UHUIIMATUBBI, HO MOTYT
BJIMSTh HA 3aKOHOTBOPYECTBO YE€pe3 MPABUTEILCTBO BO DpaHIMKU WM Yepe3 YJICHOB CBOECH
naptun B Konrpecce B CIIA [14, c. 39-44]. IIpu stom B CIIA npe3uaeHT uMeeT mpaBo
BETO, KOTOPOE MOKET OBITh MPEOJIOJICHO TOIHKO KBATH(PUIIMPOBAHHBIM OOJBIIMHCTBOM B
Konrpecce, uto moauepkuBacT 6ajiaHC MEXIy BETBSIMHU BIIacTH [6, c. 44-49].

OcobGoro BHUMaHMS 3aciIyXuBaeT Tiporecc u3z0Opanusi mnpesuaeHtoB. B CIIA
UCIIOJIB3YETCSl CUCTEMA KOJUIETUU BBIOOPIIMKOB, YTO JENAaeT BHIOOPHI KOCBEHHBIMHU, TOTJA
kak BO DpaHiuu npe3uAcHT H30MpaeTCs MPSAMBIM BCEHAPOIHBIM TOJIOCOBAHUEM, HUYTO
YCUJIMBAET €ro JEruTUMHOCTS [2, ¢. 167; 10, c. 316]. Kpome Toro, Bo ®@paHuuu CymiecTByeT
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BTOPOM Typ BBIOOPOB, UTO MO3BOJISET YUUTHIBATh MHEHHE OOJBIIMHCTBA U30UpaTeseil, Toraa
kak B CHIA mnoOena ompeaensercs KOJIMYECTBOM TOJOCOB BBIOOPIIMKOB, YTO MOXKET
NPUBOJIUTh K CUTyallMsIM, KOrJa KaHauaaT, HaOpaBIIMHA MEHbINE TOJIOCOB H30MpaTesei,
nobexaaeT Ha Beioopax [16, c. 408].

Takum o6pazom, uHCTUTYT npe3unenTcTea B CIIA n @pannyu, HeCMOTpsl Ha 001IKe
YEepThl, UMEET CYUIECTBEHHBIE Pa3INyMsl, O0YCIOBICHHbIE HCTOPUUECKUMU, TOJIUTHUYECKUMHU
U KYJbTYPHBIMH OCOOCHHOCTSIMU KaXJOW CTpaHbl. OTH pa3IU4Us MOJAYEPKUBAIOT
YHUKQJIBHOCTh KaXKJIOW TIOJUTUYECKOM CHUCTEMbl W BAXKHOCTh Y4Y€Ta HAIMOHAIBHOTO
KOHTEKCTa mpu aHanu3e poiu u pyuakmuii npesuaenta. Onbit CIIA n @paniium MoxeT ObITh
MOJIE3EH ISl MOJIOABIX TOCYAapCcTB Takux kKak Pecmy6nmka Kazaxcran mo moxenu ®paniumy,
(hopMUPYIOIIUX CBOU TMOJUTHUYECKHE CHUCTEMBI, OJHAKO €ro MPUMEHEHHE TpeOyeT yuera
crienuPUKU KaXXJ0i CTpaHbI.
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MEJIMLAHA FBUIBIMJIAP - MEJUIIMHCKHAE HAYKH — MEDICAL SCIENCES

90K 615.454.1:582.632.2
omij Kaszupa EpéosiaTKbI3bl
MAarucrp,
«C. K. ActhenauspoB aTeingarbl Kazak yiTTeiK MeaunuHaiblK yHuBepceuTeT» KEAK
(AmMarsl K., Kazakcran)

KoxkanoBa Kannanaii Kap:xxayosHa

dapm.F.K., Kaybim.mpodeccop,

«HKEeHepIIIK MOHJIEP KOHE TUICTI MPAKTUKa» KadeapacblHbIH MEHT€pYIIICi,

«C. K. Achennusipo arbingarsl Kazak yITTeIK MeaquuuHamiblK yHuBepcuteT» KEAK
(AnMmarsl K., Kazakcran)

EMEH KABBIT'bI (QUERCUS CORTEX) 9KCTPAKTBI KOCBLIFAH
FKAKITAMAMIBIH PEOJIOTUSJIBIK KACUETTEPIH 3EPTTEY

Anparna: by makanama 2,0 % eMeH KaObIFBIHBIH (QUErcus Cortex) Ko 3KCTPaKThI
kocemran  [IDIT 400 xome IIDI' 1500 xopeIThackl HETi3iHIAEr O KaKIamaiIbIH
KYPBUIBIMJIBIK-MEXaHUKAIBIK KACHETTEPIH 3EpTTey HOTHIKENEepl KEeNTIPUIreH. 3epTreireH
KaKmaMai KYpbUIBIMJIBIK JKYHeE )KOHE TUKCOTPONTHI KACUETTEPre ue eKSHIIT aHbIKTaJIbI.

KinT ce3nep: emen KaObirel, Quercus cortex, peojaorus, TAKCOTPONTHIIBIK,
['uctepesuc mert.

Kipicne. XKapanapnael emueyre apHanfaH jkaHa THIMJI TpenapaTTapibl d3ipiaeyiH
©3EKTUIIr Ka3ipri yakbITTa OlepanursaiaH KeHiHT1 Ke3eH e IpiHl aCKbIHYJIapAblH KoOeroiHe,
KaNnbUIaHFaH WHQEKUsIap CaHbIHBIH KOOCHOIHE KQHE JACTYPJl TYpAe KOJJIAHBUIATHIH
OakTepusiFa Kapchl TMpernaparrap MEH aHTHUCENTUKTEPMIH TUIMIUITIHIH TOMEHJCYIHE
OaitmanbicThl. KaHT nualOeri Hemece KapTaro Ke3IHJEr! jkacylla KbI3METIHIH Oy3bUTybI
’KapaHbIH JKa3bUTyBIHBIH OY3bUTYbIHA KOHE CO3BLIMAJIBI JKa3bIMAWTHIH JKapanapblH Makjaa
0oJybIHA 9KeNlyl MYMKIH [1].

bykin onemae menTeH jKacaaraH IopiIepre JEreH KbI3bIFYIIBUIBIK TYPAKThl TYpIe
apteIn keneni. Ken skarmalina MyHIai mpenapaTTap/IblH KypPaMbIHIA YBITTHI, ajlJICPTUSIIBIK,
TITIPKSHIIPTIII peaKIusIapIbl Ty IbIPMAUTBIH, COHBIMEH Oipre opTYypJi aypyJiapaa >KOrapbl
eMJIiK OeJICeHIiTIr 0ap OMOJIOTUSIIBIK OCJICEH Tl 3aTTapAbIH TEHACCTIPIITeH KypaMbl 0ap [2].
OJeON II0Jly HOTIKENEpl €eMEH KaOBbIFbIHAH allbIHFaH OPTYPJl  OKCTPaKTTapAarbl
OMONOTHSITBIK O€JICeH Il 3aTTap IbIH KypaMbIH/Ia UK 3aTTap (TaHUHAEP) MeH (rraBaHOUaTap
KOFapbl MaHBI3ABLIBIKKA € €KEHITIH KOPCETTI. DKCTpAKTTap [’ paM-TIO3UTHUBTI OaKTepHsIap
MEH alIbITKBl TOPI3/11 CaHbIpayKyJIaKTapFa Kapchl (papMaineBTHKAIBIK OSJICEHAUTIK KOpceTe Il
[3.4].

KypbUTbIMIBIK-MEXaHUKAJIBIK HEMECE PEOJIOTHSITBIK KACHETTEP JAMCIICPCTI JKYHEIepIiH
TYPaKTBUIBIFBIH aHBIKTAUTBIH MaHBI3/Ibl cUMaTTaManapAblH Oipi Oojbim TaObUIAABI. by
KaCHETTEp/Al 3epTTey KYMCaK JIOpUIIK (GopMayiap/ibl OHIIPYAIH TEXHOJOTHUSUIBIK IMPOIECIH
KYPAaCTBIPY JKOHE OHTAWIAHBIPY KE31H/Ie 6Te MaHbI3IbI [5].
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3epTTey KYMBICHBIHBIH MaKcaTbl ¢MCcH KaObiFbl (QUErcus Cortex) Ko 3KCTPaKThI
KOCBUIFaH TUAPOGUIIBA1 HETI3/er] KaKIaMaiIblH KYPbUIBIMABIK-MEXaHUKAJBIK KaCUETTEpiH
3eprTey.

3eprTey MaTepuasapbl MeH dAicTepi

3eprTrey 00bekTici CO2 akcTpakiuschl apKblibl anbiarad 2,0 % eMeH KaOBbIFbIHBIH
(Quercus cortex) Ko AKCTpaKThl KOCBUIFaH THUAPOQWIBAI HETi3Neri j>kKakmamaid OOJbl.
JKaknamaliiplH ~ OHTAMJIBI  KypaMblH  OWO(apMaleBTHUKAIBIK, TEXHOJOTHUSIIBIK JKOHE
MUKPOOHOJIOTUSITBIK 3€PTTEYJICPAiH HOTHKEIepl HET131He KacalIbl,

XKakmamaii peornorusiceln  3epTrey «HBDV-2» poTanmmonasl BHUCKO3UMETpPIHJE
KYPTi3uial, OHBIH MEXaHHW3Mi €Ki Koakcuaiabl OipKenKi aWHamaTblH [UIUHAPIEP
apachlHIarkl CaKWHA CaHBUIAYBIHJA aFbIN JKaTKaH CYWBIKTHIK KaOaThIHIA Taiiga OoJaThIH
TYTKbIp YHKENICTI KOJJaHyFa HEri3ieireH. AMHaIMalbl BHCKO3UMETpJEp KOpIIaraH
OpTaHbIH TYTKBIPJIBIFBIH Y3AIKCI3 OJIIIEY VIIIH KOJJAaHbUIAAbI, OYJI OJap/bl ©HIPICTIK
npoiiecTepi 0akplIay skoHe Oackapy Kyiuenepinae Koiaganyra MyMKiHaik oepexi. 20 r 191
400 xomne II2I' 1500 KopwITIAachl HETI3 YATICI OJIIEY BIABICHIHA OPHAIACTHIPHUIIBI.
Humuanpain  aviHamy okeurgaMmiabirbl 30-man 200  aiin/mMuH-Ka  jgeiin 12 aifHamy
KBUTTAMIBIFBIH KOJIZIaHa OTBIPBIN aJJBIMEH JOHEKTI TYpPJE ©CTI, all OChl KYPBUIFBI VIIiH
TAaHI'€HC KEPHCYIHIH MaKCHMaJIbl MOHIHE JKETKEHHEH KeliH AoMeKTi Typae ToMenaeni [6].

3eprTey HITHKEJIEPI

JKaknamaipIH PEOJIOTHUSIIBIK KACUETTEPl OHBIH AaKKBIIITBHIFBIH, TEpIre OHAW Tapaiy
KaOu1eTiH, OeslceHIi 3aTTapAblH OeJiHylH, eMAIK TUIMJIUIIrH, COHJai-aK MpenapaTThiH
caKkTay TYPaKTbUIBIFbIH Oaranmayra MyMKiHJIK Oepeni. Kypambiaaa 2,0 % Kot eMeH KaObIFbI
(Quercus cortex) skcrpaktsl Kocburad [190 400 >xone 120 1500 KopsITIACH! HETI3iH/ET
KaKIMaMalablH THUKCOTPONTHI KACHETTEPiH 3€pTTey YIIH TYTKBIPIBIKTHIH BICBIPHLTY
KBUTIAMIBIFIHA TOYEIUTIK KACHIFBI ChI3BIIIBI.

Kecre 1 — II20 400 xone 1120 1500 xopbiTHachl Heri3iHAeri KaKmaMauJIbIH
THKCOTPONTHI KACHETTEPiH 3ePTTEy HITUKeIepi

Ne Alinany blceipeuty blceipbuty kepHeyi JIuHaMUKaJbIK
JKBUIIaM/IBIFbI YKBUIIAM/IbIFbI (t, mPa) TYTKBIPJIBIK
(avin/mMuH); (y,s-1) (n, mPa-s)
1 30 36 15 861/ 15 347 833
2 50 60 20895/ 19345 825
3 60 73 24500/ 19987 664
4 80 97 34994/ 20876 603
5 100 122 35302/ 23546 280
6 120 146 41098/ 29890 225
7 130 158 41317/ 31456 220
8 150 183 48913/ 39987 203
9 160 195 49660/ 43277 192
10 170 207 59100/ 54906 186
11 180 219 64369/ 61457 173
12 200 243 69638/ 67566 168
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Cyper - 1. TYTKbIPABIKTHIH BICBIPBLTY KbUIIAM/IBIFBIHA TOYEIIIIIK KUCHIFBI

3€pTT€JIF€H }I(aKHaMaﬁ HBIOTOHABIK CMCC arblH TYpl GKCHIIiI‘i AHBIKTAJIIbI, OHBIH

TYTKBIPJIbIFbI BICBIPBLTY

KEepHEyiHe

Toyenai  ekeHairi  Oaifkamanel.  blceipbury

KBITAM/IBIFBIHBIH JKOFapbLUIaybIMEH KYPBUIBIMHBIH OY3bLIYbI KaJIbIHA KEITIpyAeH OachiM
00J1a OacTai bl )KOHE TYTKBIPJIBIK TOMeHACH I [7].

blcepruty kepreyi kepi (t, mPa)
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blceipruty xepreyi Typa (T, mPa)

60 73 97 122 146 158 183 195 207 219 243

BICBIPBLITY KbBUJIJAMABIFBI (T, S -1)

Cyper - 2. 2,0 % xoto emeH Ka0ObIrbl (Quercus cortex) skctpaktsl Kocburran [190 400
)oHe [1290 1500 kopheITHackl HET131HAET] )KaKnaMai aedopMaIisChbIHbIH KHHETHKAIBIK

peorpaMmachl

2-CypeTTe KOpPCETUITeHACH, JXYHWEHIH aKKBIIITBHIFRl OipfieH OaiiKaaMalapl, TOMEH
BICBIPBUTY KBUIAAMJIBIFBIHIA KYHE €H JKOFapbl TYTKBIPIBIKKA W€, KaKMaMad KYPBUIBIMBI
azzan Oy3pUTFaHHAH KEWIH TOJBIK KalIbiHA KeJel. bIChIphuTy KbIIAaMABIFbl KOFapbLIaFaH
CaliblH KYpBUIBIM JedopManusuiana OacTaiiibl JKOHE JKaKMa arbil KeTemi. |YTKBIPIBIK
KEepHEYiHIH OIpTIHIEMN dJcipeyl Ke3iHIe KaKmaMai KYPbUIbIMBI KajlblHAa Kelie OacTaubl,
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Oipak OHBI KajIblHA KEATIPY YaKbIThI YIFasabl. «[ HcTepe3nuc 1IMerin» KYpalThIH KYHECHIH
OY3bUTYbIH CUMATTAUTBIH «Typa» KUCBIKTBIH YKOHE JKYMEHIH KajlblHA KeJylH CUIATTalThIH
«Kep1» KHUCHIKTBIH OO0JIybl 3€pTTEJeTIH MKaKMaMalJblH THUKCOTPONTHUIBIFBIH KepceTe/l.
«I'ucrepesuc UIMEriHIH» ayAaHbl KYPBUIBIMIBIK KYHelepAiH MEeXaHUKaIbIK TYPAKThUIbIFbIH
Oaraylayra MYMKIHIIK Oepesl: ol HEFypJbIM a3 0oJica, Kyhe COFYpJIbIM MEXaHUKAJIbIK
TYpakThl Ooassr [8].

KopbIThIHABI

2,0 % xoro emeH KaObIFsI (QuUercus cortex) skcrpaktsl Kocbutrad [190 400 xone [130
1500 xopbITHackl HETI3iHAET KaKmaMalablH PEOJIOTUSIIBIK ~ KAaCHETTEpIH 3epTTey
MpenapaTThiH TUKCOTPOITHI KACUETTEPre Me CKEHIITIH aHBIKTaAbl. «[ MCTepe3nc LIMETiHIHY
aylaHbl MEH MIIIIHI >KaKnaMaiJblH MEXaHUKAJBIK OCEpJIeH KEeHIH KYPbUIBIMIBI KallbIHA
KEJITIpY KaOUIEeTIH KepceTe/l.
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