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XAPAKTEPUCTHUKA HAITPABJIEHUHM IICUXOJIOTO-TIEJATOTrMYECKOI'O
COINPOBOXIEHUSA TUYHOCTHOI'O PA3BUTHUSA TIOAPOCTKOB C
KOMIIBIOTEPHOM 3ABUCUMOCTBIO

Kacvimosa I'ynonap Mapynoena

KaHOUuoam ncuxoio2uteckux Hayk, 00yeHm Kagpeopsvl NCUxoiocul, HAyYyHvlll pyKo8oOumens

HAO «Kazaxckuii HayuonanvHulil sHceHcKull nedazoeudeckuii ynusepcumemy Kasaxcman, 2. Anmamoi
Kemnucoea 3apuna Centmkanueena

mazucmpanmka, cneyuanviocmos — 7MOI1101 Ileoacoeuxa u ncuxonoeus, 2-u Kypc

HAO «Kazaxckuii HayuonanvbHulil sceHcKull nedazoeudeckuil ynusepcumemy Kasaxcman, e.Anmamot

Annomayun. B cratbe TNpEACTaBIICH aHAIU3 UCCJICIOBAHUM OCHOBHBIX HaIIPABJICHUN
MICUXOJIOTO-MIEIATOTMYECKOT0  COMPOBOXKACHUS: TPOPHIAKTHIECKOE, KOPPEKIIMOHHO-Pa3BUBAIOIIEE,
peadwInTallMOHHOE, CEMEHOE, IIKOJIBHOE C U XapaKTePUCTUKON VY JienseTcsi BHUMaHUE 3HAYEHUIO
(bopMHUpOBaHUS TTO3UTHBHON WACHTUYHOCTH U COIMAIBHOMN aJallTalliy MOJAPOCTKOB B paMKaX MOJIEIH
IICUXO0JIOr0-IIEAATOTNYECKOTO COIIPOBOXKIECHUS MTOJAPOCTKOB C KOMIIBIOTEPHOM 3aBUCUMOCTBIO, KOTOpast
OCHOBBIBAETCS HA AHAJIN3E IPEJIOKEHHBIX HAPABICHUN COITPOBOKICHUS.

Knroueesvie cnosa: aniukuyuy, raJukeTbl, KOMIIBIOTEPHAs 3aBUCUMOCTD, INYHOCTHOE PA3BUTHE,
MOJIPOCTOK, TICHXOJIOTO-TIEJarOTHYeCKOe  COMPOBOXICHUE, COLMAIbHBIE CeTH, MNPO(UIaKTHKA,
caMmoperyJsnus, nudponas cpeaa.

BBenenune. AKTyanbHOCTh — MCCJEIOBaHUS OOYCIIOBJIEHA TE€M, 4TO  IpoljeMa JUYHOCTHOIO
pa3BUTHA IMOAPOCTKOB C KOMIIBIOTEPHOM 3aBUCHMOCTBIO BIIOJIHE OTBEYACT COLMUAIBHOMY 3aKasy
o0111ecTBa, TaK KaKk HAaUMHAs C CaMOr0 PAHHEro BO3pacTa JeTH MOJIy4aroT JOCTYII K IaJKeTaM U UrpaM.
MHorue U3 HUX TEpSIOT HABBIKM COLIMAJIM3ALMU, MEHBIIE KOHTAaKTUPYS C OJHOKJIACCHHKAaMH, BCE
Oosbllle MOrpy’kasicb B BUPTyaJbHbI Mup. KommbroTepHas 3aBHCHMOCTb MOXKET BO3HHMKHYTh B
J000M BO3pacTe, HO 0COOEHHO MOABEPKEHBI ITOMY MOAPOCTKH.

B »2TOi cCBA3M TNpUMEHEHHE PA3IMYHBIX THAIPABJIECHUH IICHXOJIOTO-IENaroru4eckoro
COIIPOBOXACHUSI TUYHOCTHOT'O Pa3BUTHS MOJIPOCTKOB C KOMITBIOTEPHOI 3aBUCUMOCTBIO MOXKET TOMOYb
B pa3pa0OTKe MHAMBUAYAIbHBIX IMPOrpaMM, HAlpaBIEHHBIX Ha Pa3BUTHE COIMAJbHBIX HaBBIKOB,
SMOLIMOHAIBHON PETYJSUU U YCTOMYMBOCTH K CTPECCY, YTO OCOOEHHO Ba)XHO B IMOJPOCTKOBOM
BO3pacTe.

MeTon0/I0TrHYeCKYI0 OCHOBY HCCJIEI0BAHMSA COCTABMJIM:  KOHLENUMU  YYECHBIX 0
KOMITIBIOTEPHON 3aBUCUMOCTH, IICUXOJIOr0-IIEAATOTUYECKUE TIOJIOKEHUS O 3aKOHOMEPHOCTSIX Pa3BUTHSA
YeN0oBeKa, COLMOKYJIbTYpPHBIM, KOTHUTHBHO-NOBEIEHYECKUI moaxoabl. OHU  MpencTaBiIeHbl B
UCCIIEIOBAaHUIX ~ TakuX 3apyOexxHbix aBTopoB: JIx. M. Jlepnepa, K. Xaiinepa, [[x.Xaiiar; o
connokynbTypHoi cpeae M. Muna, II. Bypase; o korautuBHOM uckaxkennu A. beka, I'.Ksmepona,
K.Kpoiirenc; counokynsrypHas teopust JI.C.Beirorckoro 0 KPUTHYECKHUX IEPUOAAX B3POCICHUS
MOAPOCTKA, cucTeMHo-1ienocTHhIN noaxon JI.C.Pyounmreitna, uccnenoBanust K.I'. Tpodumosna, [.B.
I'puropsesa, H.A. 3aropckoi, M.P. JlopodeeBa u nip., a Takke Ka3axCTAaHCKUX
YYEHBIX O BIUSAHUU WHTEpPHETAa Ha couMaibHOE ToBeneHue moapoctkoB: [.C. CapceHosa,
H.Kacenos, T.JI.beketoBa, A. [lycenoBa, M.T. Koitmmbaes u ap.

Mertoabl M METOAMKHM HCCJIEI0BAHMS: TEOPETHUYECKUN aHAJIW3 HCCIECIOBAaHUN, WHTEPBBIO,
MOJIPOCTKOBBIM BapuaHT MHorogakropHoi meroauku P.b. Kerremna, Mertoauka wuccienoBaHus
SMOILIMOHANBHOIO HHTEIEeKTa MoApocTKoB (A.B.Canokosa, I1. M. BoponkuHa), onpeaenenrue ypoBHs
camoouenku C.B. KopaneBa, TecT Ha HHTepHeT- 3aBUcUMOCTh KumOepnu Sura (B amanranuu
B.A.BypoBoii), TecT onpocHMK KOMMYHUKaTUBHBIX yMeHu# JI.Muxenscona (B anmanrtamuu FO.3.
I'uns0yx), onpocHuk «Bocnpusitue nntepuera» E.A.lllenununoii u np.

OcHoBHast yactb. [{udpoBuzamus odmecTBa pagukalbHO U3MEHIIIA MPOCTPAHCTBO JETCTBA U
IOHOCTH. VIHTEpHET, WIpbl, COLMAIbHBIE CETU CTAJM YacTbIO IOBCEIHEBHOCTH U HHCTPYMEHTOM
COLIMAJIN3AMN, HO OJHOBPEMEHHO CO3JAJIM HOBOE IICHXOJIOTHYECKOE SIBICHHE - KOMIIBIOTEPHYIO
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3aBucuMocTh [1]. [lo manneiM BO3 (2022), ot 3 1o 8 % MNOIPOCTKOB B MHUPE AEMOHCTPUPYIOT
CUMIITOMBI MHTEPHET- WJIK UrpoBoid 3aBucuMoctH [2]. B Kazaxcrane, cornacHo ganneiMm Komurera no
oxpane npaB aereit MOH PK (2023), okono 72 % yuamuxcst 12—16 et mpoBoAsT 3a sKpaHamu Ooiiee
YeThIpEX YacoB B JIEHb, YTO IMpeBbIIaeT Oe3zomacHyio Hopmy [3, c. 12]. B Poccum mnpusnaku
WHTEPHET-3aBUCUMOCTH OTMeHaroTcs y 18 % mKonbHUKOB [4].

[TocnenacTBust  Takoil 3aBHCHUMOCTH MOAPOCTKOB IPOSIBJISIOTCS B KOTHUTHBHBIX HapyLICHUSIX,
HMOIIMOHAIBHON HEYCTONYNBOCTH, CHIPKEHHUH MOTHBAIMU K yu€0e, 3aTpyAHEHUSX B MEKIMUYHOCTHBIX
KoHTakTax. IlompocTku 4daie JIEMOHCTPUPYIOT —pPa3ApPaXKUTEIBHOCTh, TPEBOXKHOCTb, YXOA B
BUPTYaJIbHYIO pEalbHOCTh BMECTO peanibHoro obmienus [S5]. Bc€ 3To gemaer mpobiemy HE TOJIBKO
MEAUIIMHCKON, HO U TICUXO0JIOTO- MeIarOrM4ecKo.

Ilcuxonoro-negarorn4eckoe CONpOBOXKJIEHUE IOJPOCTKOB C KOMIIBIOTEPHON 3aBHUCHUMOCTBIO
JOJKHO OBITh HAIlPaBJICHO HE Ha IMO/ABJIEHUE aKTUBHOCTH, a HAa MEPECTPOUKY CTPYKTYPbl MOTUBOB U
pa3BUTHE CaMOPETYJIALINH, BOCCTAHOBJICHUE CBA3EH JTMYHOCTHU C PealIbHOM COLIMAIbHOM cpeion [6].

AHanu3 ucciaeoBaHUM MO3BOJIMI HaM BBIACIUTH IMSATh OCHOBHBIX HAIPaBIIEHUN IICHXOJIOTO-
[eAaroru4yeckoro COIPOBOKIACHMUS: npOoPHIAKTHIECKOE, KOPPEKIIMOHHO-Pa3BUBAIOILIEE,
pa3BuBarolee, cemeiinoe u mkonbHoe [11]. [Janee Mbl counnt HEOOXOIUMBIM — MPEACTABUTH KpaTKUE
XapaKTepUCTHKH JaHHBIX HamnpasieHui. 1.Ilpodunaktudeckoe HampaBieHHe, OHO (QOPMHUPYET
OCO3HAaHHOE OTHOLICHHE K HU(POBOIA cpelie U MPeaoTBpaIlaeT 3aBUCUMOCTh. [IprUMeHsIoTCs ek,
TPeHUHIU 1o MeauarpamotrHoctu. Hanpumep, B Kazaxcrane peanusyrorcs npoektsl «HTepHET 0e3
rpanui u «lludposas xynprypa mkonsHuKa» [12]. 2.KoppekunoHHO-pa3BUBaOIlIee HarpaBiIeHHE.
OHO OpHEHTHPOBAHO Ha MOAPOCTKOB C MPU3HAKAMHM 3aBUCUMOCTH. Mcmosb3yroTcs apr-Tepamnus,
KOTHUTHUBHO-TIOBE/IEHYECKas Tepanusi, TPEHUHTU.

B mopnemu aBTopoB I'.D. A6apaxmanosa, E.b.Tapacenko koppeknus 3h(ekTuBHA B TpH dTana:
IUarHOCTHKA,  pa3BUTHE  HOMOLMOHAIBHOM  YCTOMUMBOCTH,  3aKpeIUICHUE  CAMOPETYJSALUU
[9].3.Pa3BuBaromiee HampaBieHUE. (OPMUPYET YBEPEHHOCTb, OTBETCTBEHHOCTb, OSMIIATHIO 4Yepes3
BKJIIOYEHHUE TMOJIPOCTKOB B COILMAIBHO-TIONIE3HYIO NeaTenbHOCTh [4]. 4.CemeiiHOe COMpOBOXKIEHUE.
Poputensim pekomenayercs oOydeHue nuppoBoil TUTHEHE U COBMECTHBIM MPAaBHIIaM UCIOIb30BaHUS
texuukn [3]. S.IllIxompHOe compoBoxaenue. Illkoma KoOpAMHHpPYET BCE YPOBHU TMOMOIIIH:
JUArHOCTHKY, IPOrPaMMBbl pa3BUTHs, B3aUMOJEHCTBHE ¢ ceMbEM [13].

3acny’KuBaeT BHUMAHUSI IIPECTaBIE€HAs MOJIEINb IICUXO0JIOrO-IIE€arorn4eckoro COnpoBOXKACHUS
MOAPOCTKOB C KOMIBIOTEPHON 3aBUCUMOCTBIO, KOTOpasi OCHOBBIBA€TCS HA aHaJu3€  HaIpaBJICHUI
compoBoXkaeHU. B Xo/e ananuza uccnegoBaHuii pazpadorana 0o000mEHHAsT MOCIIb COTIPOBOXKICHMUS,
BKJIIOUAIOIAsl TpU B3auMOCBs3aHHbIX drana mno T. [O.3axaposoii [l11]. [ImarHoctuxo-
npodunaktudeckuil stan. Llenab: BbIsIBIEHHE TpyNIbl pucka U MH(MOPMHpPOBAHHE BCEX YYACTHUKOB
obpa3oBaTenpHOro mnpotecca. Mcnomnb3yrores tectsl (Meronuka K. SIHr, OMpOCHUKH TPEBOKHOCTH U
CaMOOIICHKH), aHKeTHpoBaHHe ponutenei. [lemaror paspalaTeiBaeT npoduiiakTUYECKUE CIEHapUu
ypokoB [14]. KoppekimonHo-pa3BuBatomuii 3tan. Ha 3ToM 3Tane npoBOAMTCS MHAMBUIYaJIbHAs U
rpynmnoBasi pabora ¢ mojapocTtkamu. I[IpuMeHsI0TCS TEXHMKHM KOIHMTHBHO-IIOBEIEHYECKOW Teparuw,
apT-Tepanuu, poJeBble UTPhI, HAIIPABIECHHbIE HA OCO3HAHUE MOCIEACTBUI aIUKIIH.

Oco0oe BHUMaHHE yJENseTCs Pa3BUTHIO BOJEBBIX KayeCTB, CLIOCOOHOCTH K ILIEJIENOJAraHuio 1
SMOLIMOHANBHON  perymsiun  [.0.A0npaxmanoBa, E.b. Tapacenko [9].Peabunutarnuonto-
ajanTalMoHHbI  ATan. [loApocTok TOCTENEHHO BO3BpamlaeTcd K YCTOMYHMBOM —COLMAIBHOM
AKTUBHOCTH.

[legaror COBMECTHO C TICHMXOJIOTOM IIOMOTaeT MOJAPOCTKY IUIAHUPOBAaTh Yy4€0y, IOCYT,
MEXJIMYHOCTHOE oOmieHue. [loaaepixka MOXKET OCYIIECTBIATHCS 4Yepe3 CHCTEMY HACTaBHHUYECTBA,
BKJIFOYAIONIYIO IIKOJBHBIX KypaTOpPOB U CBEPCTHUKOB, coryacHo wuccienoBannii  E. H. KomapoBoit
[15].

Hanee B Tabnuie 1 naHa KpaTkas XapaKTEpUCTHKA BbIIICHA3BaHHBIX HANPABIECHUI MCUXOJIO0T0-
M€/1arOrMYECKOr0 COMPOBOXKACHUS IMYHOCTHOTO PA3BUTHS MOAPOCTKOB B YCIOBHSX IIM(PPOBU3ALINY.

Tabmumal— CBonHas XapakTepUCTUKa  HaIpaBJICHUI MICUXO0JIOTO-TIEAATOTHYECKOTO
COIIPOBOXKICHUS
‘ Hamnpasnenune Lens OcHoBuble MeToabl | [Ipumeps! peanuzanun
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[Ipodpunakruyeckoe IIpenynpexnenue IIpocsemenue, [Tpoexr  «lludposas
3aBHCHUMOCTH MeUarpaMoTHOCTb, KYJIBTypa»
TPEHUHTH
Koppekunonno VYcrpanenue Apt-Tepanusl, CocraBneHue
pa3BuBaroIee aJINKTUBHBIX KOTHUTUBHO- MpOrpaMMbl
MIPOSIBJICHU I MIOBEJICHYECKUI
TPEHUHT
PazBuBaromiee dopmMupoBaHue Kiy0pmr, [Iporpamma
JUYHOCTHBIX BOJIOHTEPCTBO, «IIIxonbHOE
pecypcoB MIPOEKTHAas JUAEPCTBO»
NeATEIbHOCTh
CemMeliHoe Bosneuenue Koncynbranuu, Co3pganue LIEHTpa
ponurenen CEMEHHBIE IIPaBUIIA «IIcuxomnorus u
CEMbSI»
[[IxonsHOE Koopaunammss ~ Bcex | Jlmarnocruka, «/leHb 1 poBoro
yYpOBHEMN HaCTaBHUYECTBO JIETOKCa»
Oo0cyxnenne. IlomydeHHple — pe3ynbTaThl  aHAIW3a  UCCIAEAOBAHUN  MOJATBEPKAAOT

HEOOXOIMMOCTh CHUCTEMHOTrO Mojaxoaa. V3ommpoBaHHBIE MEpHl, HAalpHUMEpP, MPOCTOE OTPAHUYCHUE
J0CTyNa K MHTEPHETY MOTYT He aaTh AobkHOro 3¢dekrta [10]. DddekTuBHOCTh MOBBIMIAECTCS TpU
KOMILIEKCHOM BO3JICHCTBHH, KOT/Ia MPO(UITAKTHKA COUYETACTCA C Pa3BUTHEM JIMYHOCTHBIX PECYPCOB U
MOJJIEP>KKON CEMBH.

CpaBHEHHME POCCUMCKMX M Ka3aXCTaHCKUX MPOrpaMM TOKas3biBaeT, urto B: 1) Poccum akueHt
JIeNlaeTcsl Ha TICUXOJIOTMUECKYI0 TUAarHOCTUKY M Koppekiuto [7]; 2) Kazaxcrane — Ha MpopUIaKTHKY U
pa3BuTHE HUPPOBON KyJIBTYpHI ydammuxcs [12].

Mexnynapoansie uccienoBanus (Griffiths [13]; Kuss [14]) moaTBep» aai0T, 4TO MpOrpammsl,
OpUEHTHPOBAaHHBIE Ha Pa3BUTHE CAMOPETYJISALNH, 1al0T YCTOMUYMBBINA pe3yibTar yepe3 6—12 mecsues.
IlonpocTky, yd4acTBOBaBIIME B TAaKUX Kypcax, JAEMOHCTPUPYIOT CHUXKEHHE TPEBOKHOCTH U
MOBBILIEHHE yBEpeHHOCTH B cebe. K uuciy KitoueBbIX (aKTOpOB ycmexa OTHOCSTCS: 1)uHTerparus
BCEX CYOBEKTOB CONpPOBOXKACHUS (MOAPOCTOK — CEMbS — MIKOJA — IICHXOJIOr); 2)BKIIOYEHHE
AJIEMEHTOB TPEHMHra CaMOPEryJsiuu W LU(POBONW TIpaMOTHOCTH; 3)UCIIOJIB30BAHHUE TPYIIOBOM
MOAJEPKKH U TO3UTHUBHOTO MOAKPEIIICHHs; 4)peryspHasi TMarHOCTUKA JUHAMUKHU COCTOSTHUS[].

Bwmecre ¢ TeM, y mearoroB He BCerjia XBaTaeT KOMIIETEHLUH B 00JIaCTH MCUXONPO(PUIAKTHUKH,
MIOTOMY TEPCIIEKTUBHBIM HAIPaBJIEHUEM SIBJISIETCS MOATOTOBKA CIIELUAIMCTOB HOBOH (popmaruu —
MearoroB-ICUX0JIOT0OB, BIACIONINX HU(POBON KyJIbTYpOl U METOIaMU PabOTHI C aJAUKIIUSMHU.

3axkuouenue. KomnproTepHas 3aBUCUMOCTb MOAPOCTKOB SABJISIETCS OJHOM M3 HanboJiee OCTPhIX
npo0ieM coBpeMeHHOU ¢ poBoii srtoxu. OHa MPOSBISETCS HE TOJBKO KaK IMOBEICHYECKAsT aJITUKITHS,
HO M KaK HapyUIeHHWEe JMYHOCTHOIO M COLMAJIBLHOTO pa3BUTHs, TpeOyloliee LEeIOCTHOTO MCHXO0JIO0ro-
negarornyeckoro moxaxona. PaccMoTpeHHble B paboTe TEOpPETUYECKHME M IPAKTHUECKHUE AacTEKThl
MIOATBEPKIA0T, YTO JIAHHOE SIBJIEHHE HEJIb3s PEIIATh UCKIIOUUTEIBHO MEPAMU KOHTPOJIS U 3aIllPETOB.
O¢ddexTuBHOE CONMPOBOKACHUE MOJPOCTKOB BO3MOXHO TOJBKO Yepe3 Pa3BUTHE Yy HUX HABBIKOB
CaMOPETyYJISALNY, KPUTUYECKOTO MBIIIJICHUS W CIOCOOHOCTH OCO3HAHHO BBICTPaMBaTh T'PAHHIIBI
B3aUMOJICHCTBUS ¢ ITU(PPOBOI Cpenoil.

KomMmriekcHbli aHanu3  3apyOeKHBIX U Ka3aXCTAaHCKUX MCTOYHHKOB TO3BOJHII BBIACIUTH MSTh
B3aMMOCBSI3aHHBIX HaNpaBJIE€HUI MCUXOJIOr0-MeAaroru4eckoro COMpoBOXKIECHUS: MPOPHIAKTUUECKOE,
KOPPEKIIMOHHO-Pa3BUBAIOILIEE, DPA3BUBAIOIIEE, CEMEMHOe M IKonbHOe. Kaxkaoe HampasieHue
BBITIOJIHSET CBOK YHHUKaIbHYIO (YHKIHIO, a UX coyeTaHue (OPMHUPYET CHUCTEMHBIA MOAXOM,
o0ecreynBaOUil  yCTOMUUBBIE  TOJIOKUTENbHBIE — pe3ynbTaThl. IIpodunaktuueckas paboTa
crocoOcTByeT (GOpMUPOBaHUIO LU(POBONW TI'PaMOTHOCTH M KYJIbTYpHI IOJIb30BAHUS HHTEPHETOM;
KOPPEKIIMOHHO-Pa3BUBAIOILIEE HAIIPABJICHUE IIOMOTaeT IOJAPOCTKAM IIPEOAOJETh JAECTPYKTHBHBIE
(GbopMbI TIOBEIEHUST U BOCCTAHOBUTH KOHTPOJIb HaJl COOCTBEHHBIMHM JCHCTBHSIMH; pPa3BUBAIOIIEE
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HaIpaBJIEHUE CO34AET yCIOBUS ISl PACKPBITUS JIMYHOCTHOTO NOTEHIMANA, BKIOYEHHS TOJPOCTKOB B
COLMAJIBHO 3HAUYUMYI0 JesATelibHOcTh. He MeHee BakHa paboTa ¢ ceMbéll, rae peOEHOK IMosydaeT
NEPBUYHBIE YCTAaHOBKM OTHOCHTENIBHO mMppoBoro moseneHus. lllkoma ke CTaHOBHUTCS IICHTPOM
KOOp/AMHAIIMK BCEH 3TON cHCTEMBbl, 00bEUHSS YCUIIHS [1€AaroroB, IICUX0JI0I0B U POUTENEH.

PaccMmoTpeHHBIE B CTaThe MOJEIN IICUXOJIOT0-NIEAArOIMYECKOr0 CONPOBOXKICHUS IIPEICTABIISAET
COOOM WLENOCTHBIM LMKJI — OT JMarHOCTUKUM [0 peaduwiIMTauuu M ajanTaldd MoApocTKoB. EE
BHE/IPEHHE CHOCOOCTBYET CHIIKCHHMIO YPOBHSI KOMIBIOTEPHOW 3aBUCHMOCTH, YKPEIUJICHUIO HABBIKOB
CaMOperyJsiiud U (OPMHUPOBAHUIO MO3UTHBHBIX CTpAaTeruil momeneHus B LUdpoBoil cpene. OnbIT
Ka3aXCTaHCKHUX M POCCUNCKHUX IEAAroroB IOKa3bIBAET, YTO COYETAHUE UHIUBUYAIbHOU U IPYIIIOBOMI
paOOTbl, HMHTEPAKTUBHBIX (GOpM OOy4eHUS M CEMEHHOro KOHCYJIbTHPOBAHUS  IIOBBILIAET
3G HEKTUBHOCT NMPOYUITAKTUYECKHX TPOTPAMM.

[IpakTnyeckas 3HaYMMOCTb MCCIIENOBAHUSA 3aKIIIOYACTCS B TOM, YTO BBIJCICHHBIC HAIIPABJICHUS
M JTambl CONPOBOXICHHUA MOTYT OBITh IOJOXEHBI B OCHOBY pa3pabOTKH 00pa30BaTEeNbHBIX U
KOPPEKLMOHHBIX IIPOrpaMM JUIsl IIKOJI, LEHTPOB ICUXOJIOrO-NIEJarOrHuyecKOl NMONNEPKKH U BY30B.
Oco0eHHO Ba)XHO BKJIIOUCHHE B MPO(ECCHOHANBHYIO MOATOTOBKY HEaroroB CIEIHaIbHBIX MOIYJIEH,
MNOCBAIIEHHBIX LM(POBBIM pPHUCKAM, IICUXOJIOTMYECKMM MEXaHU3MaM 3aBHUCUMOCTH U METOJaM
nejarorndeckor nmpoduiaktuku. @opMupoBaHHe y IEJaroroB KOMIIETEHIUH B cdepe mudpoBoit
0€30I1aCHOCTH CTAaHOBUTCS CErOJIHS HE MEHEe BaXKHbIM, YEM BIIAJIEHUE TPaJULMOHHBIMH METOJIaMU
BOCIIUTATEIbHOU PabOTHI.

Cnenyer NOAYEPKHYTb, YTO KOMIBIOTEPHAs 3aBUCHUMOCTb — HE TOJBKO HWHIWBHyallbHAs
npobiemMa MOAPOCTKA, HO M WHAMKATOP COLMAIBHBIX TPOTUBOPEYMH COBPEMEHHOTO oOmiecTBa, B
KOTOPOM TEXHOJIOTMM OIIEPEKAIOT TOTOBHOCTh JIMYHOCTU K HUX OCO3HAHHOMY HCIIOJIb30BAHUIO.
[TosToMy pemieHue 3Toi MpoOIEMBI TPEOYET HE TOJBKO IMEAATOTHYECKUX, HO U COLMOKYIBTYPHBIX
yCUIMH: (OPMHUPOBAHUS LEHHOCTEH 340pOBOr0 HMH(OPMAIMOHHOIO IOBEIEHUs, MOMYJISpU3aluu
o(aiiH-aKTUBHOCTEH, BO3POXKICHHSI HHTEpECa K dKUBOMY OOLICHUIO U TBOPUYECTBY.

[lepcriekTHBBl AANBHEHIINX 3KCHEPUMEHTAIBHBIX HMCCIEAOBAHUNA CBS3aHBI C SMIMPUUYECKUM
n3ydeHueM 3(p(HeKTHBHOCTH NPEASIOKEHHON MOJIETIN COPOBOXKACHUS B PA3IMYHBIX 00pa30BaTEIbHBIX
YCIOBHSIX — CEJIBCKUX M TOPOACKHX IIKOJIAX, KOJJIEAXKAaX, LIEHTPaxX JOMOJIHUTEIBHOIO 00pa30BaHMs.
IIpencraBnsier MHTEpEC Takke pa3paboTka HU(POBBIX MIATHOPM U MPUIIOKEHHUH, KOTOphIe MOTTIH ObI
BBINOJHATH QYHKIUU TPODUIAKTUKY U CAMOOLIEHKH YPOBHS BOBJIEYEHHOCTH MOJPOCTKOB B UHTEPHET.
BaxHbIM HampaBiI€HHWEM MOXKET CTaTh MHTETPALMsS IICUXOJIOrO-NIEAArOTHYecKod TMOJAECPKKU C
COBPEMEHHBIMM TEXHOJIOTMSIMA HCKYCCTBEHHOI'O WHTEIUIEKTa W OHJIAWH-KOHCYJIBTUPOBAHUS, YTO
MO03BOJIUT 00ECIIEYUTh CBOEBPEMEHHYIO ITOMOIIb ITOIPOCTKAM, HAXOASIIMMCS B 30HE PHCKa.

Takum 00pa3zoM, XxapaKTepUCTHKA HAIPaBJIEHUN ICHUXOJOT0-1Earoriueckoro COnpoBOXKIEHUS
MIOJIPOCTKOB C KOMIIBIOTEPHOM 3aBUCUMOCTBIO JOJKHO PACCMaTPUBAaTBCS KaK HEMPEPBIBHBIN IPOLIECC,
HAIlpaBJICHHBI HA YKPEIUICHWE JUYHOCTH, PA3BUTHE KPUTUYECKOI'O MBIIUICHUS, 3MOLMOHAIBHON
YCTOMYMBOCTH U OTBETCTBEHHOIO OTHOLIEHHS K LHU(POBOMY MPOCTPAaHCTBY. TONBKO NMpH YCIOBUHU
B3aMMO/JICHCTBHS LIKOJIbI, CEMbH M OOIIECTBA MOKHO JOCTUYb FAPMOHHYHOTO coueTaHHs HU(POBOH
IPaMOTHOCTH U TICUXOJIOIMYECKOr0 OJIaromnoyyydusi, CiocoOCTBYIOIIEToO MOJHOLEHHOMY JTHYHOCTHOMY
Pa3BUTHIO MTOAPOCTKOB B COBPEMEHHOM MUPE.
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USING THE “CODE QUESTIONS” GAME TO DEVELOP EXTENDED ORAL
RESPONSES IN ENGLISH LANGUAGE LEARNERS IN HIGH SCHOOL

Dilyara Safaraliyeva
MA in Educational Sciences, Teacher of GPPW and English in
Nazarbayev Intellectual School in Nauryzbay district of Almaty

ABSTRACT

This action research study investigates the effectiveness of a teacher-designed instructional board
game, Code Questions, in developing extended, coherent oral responses among Grade 10 English
language learners. The game is adapted from the entertainment-based board game Codenames, but
redesigned with pedagogical intentions: instead of guessing single words, students construct multi-
clause sentences that simultaneously address several question prompts. The aim of the intervention
was to identify and implement effective teaching strategies that help students move from brief,
fragmented responses to detailed, integrated communication.

The study involved 14 learners over a four-week cycle. Drawing on classroom observations,
audio recordings, rubric-based assessments, student reflections, and gameplay transcripts, the research
demonstrates that Code Questions significantly increased students’ response length, syntactic
complexity, circumlocution skills, lexical range, and interpretive listening abilities. The aim of the
study was to identify and implement effective teaching strategies-particularly through a redesigned
educational board game-that encourage learners to expand their spoken responses from short,
fragmented utterances to detailed, coherent, and well-structured communication.

Students also reported reduced anxiety and increased engagement. The findings highlight the
pedagogical potential of adapting recreational game mechanics for structured academic speaking and
contribute new evidence to the field of task-based and game-based language learning.

Keywords: game-based learning, oral communication, action research, English language
learners, speaking fluency, classroom interaction.

INTRODUCTION

Developing extended spoken responses is a well-documented challenge for many English
language learners. Students frequently rely on minimal utterances, provide single factual statements, or
pause after the first clause due to limited confidence or lexical access. While communicative
methodologies encourage interaction, not all classroom tasks naturally promote elaborated discourse.

Game-based learning has been shown to increase motivation, reduce anxiety, and strengthen peer
interaction; however, most commercial games lack explicit linguistic scaffolds. To address this gap,
the teacher-researcher created Code Questions, a structured speaking game requiring learners to form
multi-clause utterances that respond simultaneously to several question prompts. The game shifts the
communicative focus from guessing items to constructing integrated, informationally dense
explanations.

This research explores the impact of this game on students’ speaking performance, with attention
to elaboration, fluency, reasoning, and interpretive listening.

RESEARCH NOVELTY

This study introduces: the first question-integration game mechanic for extended speaking; a
transformation of entertainment-based gameplay into structured academic discourse; empirical
evidence for how multi-prompt integration affects L2 spoken complexity; a dual-skill model involving
both extended speaking and interpretive listening.

THEORETICAL SIGNIFICANCE
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The study contributes to: theories of task-based speaking; circumlocution and paraphrasing
strategies; game-based scaffolding ; discourse-level oral production; learner interaction and meaning
negotiation

PRACTICAL SIGNIFICANCE

Teachers can apply Code Questions to:

enhance academic speaking;

prepare for IELTS/TOEFL long-turn tasks;

strengthen descriptive and explanatory language;

build confidence in mixed-ability groups;

support integrated listening-speaking lessons.

LITERATURE REVIEW

Game-based learning can generate cognitively engaging environments that promote integrative
thinking (Gee, 2007). Krashen’s (1982) affective filter hypothesis suggests that learners speak more
when confidence increases and perceived risk decreases-conditions naturally produced by gameplay.
At the same time, the interaction hypothesis emphasises the importance of negotiation of meaning
(Long, 1996), while the output hypothesis argues that learners develop proficiency through producing
meaningful, extended output (Swain, 2005).

Gibbons (2015) stresses that structured scaffolds are necessary for learners to develop complex
discourse, and Humphrey & Feez (2014) highlight the value of genre-based and explanatory patterns
in teaching academic speaking. Nation & Newton (2009) note that tasks requiring circumlocution can
strengthen fluency and lexical flexibility.

Despite the growing research on games in education, few studies explore the transformation of
recreational games into structured academic speaking tools. Code Questions contributes to this under-
researched field by demonstrating how question-integration tasks can promote extended oral
responses.

METHODOLOGY

Research Design

This study employed an action research model (Burns, 2010), allowing systematic cycles of
planning, implementing, observing, and reflecting within an authentic classroom environment.

Participants were fourteen Grade 10 students (ages 15-16) from a multilingual educational
setting participated. All demonstrated sufficient receptive English ability but struggled with
elaboration and spoken coherence.

Data Collection. Data were collected through: baseline and post-intervention audio recordings

analytic speaking rubrics

student questionnaires

classroom observations

gameplay transcripts

researcher reflection logs

Procedure. The four stages of action research included:

Diagnosis: Students provided short, unelaborated responses.

Planning: The Code Questions game was designed to support extended speaking.

Action: The game was integrated twice a week over four weeks.

Observation: Data were analysed for changes in response complexity, fluency, and interaction.

LIMITATIONS

Small sample (14 students).

Conducted in one school context.

Students required initial modeling to play effectively.

10



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 1(292) 2025 .

Results may vary with unfamiliar vocabulary.

DESCRIPTION OF THE “CODE QUESTIONS” GAME

Code Questions is adapted from Codenames, but entirely redesigned to function as an
instructional speaking tool rather than a guessing game.

Game Structure:

Two teams: Blue and Red

One Guesser per team

Question cards containing 2—3 prompts (e.g., Where is it used? What does it look like? Why is it
important?)

Core Rule

Students must respond to as many questions as possible in a single integrated sentence, without
naming the target object.

Example Card prompts:

What shape is it?

Where do you find it?

Why is it useful?

Student response:

“It 1s usually a rectangular object that you see in most classrooms, and it plays an essential role
in helping teachers present information clearly.”

The Guesser then identifies which prompts were addressed.

Skills Developed. The game strengthens:
multi-clause sentence construction;
circumlocution;

lexical precision;

reasoning;

descriptive detail;

interpretive listening;

collaborative discourse strategies

FINDINGS

Overview

The findings of this action research study draw on triangulated evidence from audio recordings,
rubric assessments, gameplay transcripts, student reflections, and classroom observations. Together,
these data sources reveal not only measurable improvements in students’ oral production, but also
meaningful changes in their interaction patterns, strategic thinking, and overall communicative
behavior. Importantly, the data demonstrate that the game did more than increase response length—it
reshaped how students approached speaking tasks, encouraging them to organize information,
anticipate listener needs, and construct explanations with greater intentionality. In addition, students
displayed increased engagement and cognitive investment during speaking activities, suggesting that
the integration of competitive and collaborative elements played a significant role in sustaining
motivation. The results highlight the multidimensional impact of the Code Questions intervention,
extending beyond linguistic outcomes to foster deeper metacognitive and social communicative skills.

Quantitative Findings

1. Response Length
Average response time:

11
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Before: 6-10 seconds
After: 2840 seconds
280-320% increase in extended speech.

Figure 1. Rubric Improvement Before-After play.
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2. Listening Accuracy of Guessers

Before: 38% correct recognition

After: 87%

Qualitative Findings (with Student Quotations)

1. Growth in Sentence Complexity

Students began producing multi-clause explanations with cause, description, examples, and
purpose.

One student reflected:

“Before the game, I always said only one short idea. Now I can join several ideas together
without stopping.”

Another noted:

“I learned how to link my thoughts. Even when I don’t know the word, I can explain it.”

2. Development of Circumlocution

Because naming the object was forbidden, students learned to define, compare, and describe.

“When I forget a word, I don’t freeze anymore. I describe it from different sides, and my team
still understands me.”

3. Enhanced Peer Interaction

Students asked for clarification, challenged each other’s interpretations, and negotiated meaning.

“When my teammate speaks, I listen more carefully to catch the hidden clues.”

“We started building answers together. It felt like teamwork, not just individual speaking.”

4. Increased Confidence and Motivation

“Speaking became less scary. It feels like strategy, not a test.”

“I didn’t know I could speak this long in English until we played the game.”

12
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5. Improved Interpretive Listening
Guessers became more attentive to grammatical and lexical cues.
“I learned to hear when the speaker is answering ‘where’ or ‘why’. Before, everything sounded

the same.”

6. Transfer Beyond the Game
During unrelated speaking tasks administered two weeks later, students maintained improved

elaboration, using circumlocution spontaneously.

Figure 2. Before-After Response length.
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CONCLUSION
The Code Questions game proved highly effective in encouraging students to produce extended,

coherent, and multi-layered oral responses. The requirement to integrate multiple question prompts
triggered syntactic complexity, descriptive richness, circumlocution, and reasoning. Students became
more confident, more engaged, and more capable of sustained speech. The study demonstrates that
structured educational games can serve as powerful tools in developing oral communication skills and
offers a replicable model for EFL classrooms.

AR
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SMART BUILDING TYXBIPBIMJIAMACBIHJIA HVAC )KYHUEJIEPIHIH|
SQHEPI'UA TUIMAIJIITI'TH APTTBIPYFA APHAJIFAH ’)KACAHbI UHTEJIVIEKTKE
HEI'I3AEJII'EH KUBEP®U3UKAJIBIK MO/JEJIb

Koovinanoaee Hypoepzen Koovinanoaiiynot
Fymapoex Jloykees amvinoagvl Aimamsl dHepeemuKa JHeane Oallianslc yHugepcumenii,
Kaszaxcman Pecnybauxacol, Anmamol

AHHOTALNUA

byn makanmaga smart building TyXbIpeIMaamachkl ascblHIA >KBUIBITY, JKEIJIETY JKOHE ayaHbI
oantay (HVAC) xyiienepiniH »HEprus THIMIUITIH apTThIpyFa apHAJFaH >KacaHIbl WHTEIJICKTKE
HerizzenreH KuOeppHU3UKaIblK MOJENb YChIHBbUIFaH. FuMapaTTapAblH JKajimbl SHEPTUS TYTHIHY
KypbuibiMbiHIa HVAC xyilenepiHiy yJleciHiH >KOFapbl OOJIybl OJIApAbl MHTEIIEKTyallJbl Oackapy
olicTepiH KOJJAaHYy apKbUIbl OHTAWIAHIBIPYABIH ©3€KTUIrH KepceTelnl. 3eprrey OapbIChIHIA
Gu3MKaNbIK OpTa, UWHTEINIEKTyalasl Oackapy >koHe OaifimaHbic KabaTTapblHAaH  TYPaThIH
KuOeppU3MKaNBIK apXUTeKTypa o3ipieHai. backapy »yieciHae kacaHIbl HEUPOHIBIK Kelijep MeH
HEYeTKas JIOTMKa DJIEMEHTTEPiH KOJAaHy apKbUIbl MHUKPOKIMMAT TMapaMeTpJepiH HAKThl YaKbIT
pexxuMinie OeiMIeT peTTey JKy3ere achblpbUiabl. ¥ CBIHBUIFAH MOJIENb SHEPTUs TYThIHY bl O0JDKayFa,
OHTaWnbl  Oackapy  IICMIIMAEPIH  KAJbIITACTBIpPYFa JKOHE  MaljalaHylIbUlapFa  KOJIAWJIbI
MUKPOKIMMATTBI ~cakrayra MyMKiHmik Oepeni. MATLAB/Simulink opracemma xyprizijarexn
UMUTAIMSUTBIK - MOJICNIBJICY HOTFDKEJIepl JKacaHIbl HMHTEIUICKTKE HETI3JeNreH Oackapy TOCUTiHIH
JOCTYpili 6acKkapy alropuTMICPIMEH CABICTBIPFaHAa YHEPTHUs MIBIFBIHBIH TOMCHICTETIHIH KOPCETTI.
Anpiaran HoTIOKenep smart building sxyiienepin »xobanmay jkoHe maiimanany OapeiceiHma HVAC
KYHeENIepiHiH SHEPTUs THIMIUTITIH apTTHIPY YIIiH MPAaKTUKAIBIK MaHbBI3Fa He.

Kinm cezoep: smart building, HVAC owcyuienepi, scacanovl unmeniexkm, Kubephuzukaiviy
JHcyiie, IHepeuss MuimMoiniel, uHmennekmyaniobl 6acKkapy.

Kipicne

Kazipri Tanga ruMaparTtapblH dHEprusl TYTHIHYBIH a3aiTy KoHE DKOJIOTHUSUIIBIK TYPAKTHUIBIFBIH
KamMTamachl3 €Ty Mocesiecl ONeMIIIK JCHreWe ©3eKTI OOJNbIM OThIp. XalblK CaHBIHBIH OcCYyi,
ypOaHu3anus YyIepiCiHIH KelelJeyl >OoHe OSHEeprus pecypcTapblHa JereH CYPaHBICTBIH apTybl
FUMapaTTap/pl xKobanay MeH NaijalaHya *aHa, HHTEJJIEKTyallbl TOCUIAEP/l SHI13y/Il Tajlall eTell.
Ocbl  Typrbeia smart building TyXblpeIMaamachl SHEprus TUIMAUINIH —apTTBIPYIBIH JKOHE
naiilaanymeiapra  KOJIAHIBI MUKPOKIMMAT — KaJbIITACTBIPYIBIH MAaHBI3BI  OaFbITBl  PETiHJE
KapacThIpbLIY/Ia.

Fumaparrapaply >Kanmbl SHEPrHsl TYTHIHY KYPBUIBIMBIHIA IKBUIBITY, JKEIJETY J>KOHE ayaHbl
6antay (HVAC — Heating, Ventilation and Air Conditioning) »xyienepiHiH yieci alTapibIKTai
xKofrapbl Oonbil TaObu1anbl. Kemrteren 3eprreynepre coiikec, HVAC xyiienepi TypFbIH >KoHE
OHJIIPICTIK FUMapaTTapJarbl >Kalumbl dHeprus MLIFBIHBIHBIH 40—-60%-b1H Kypaiiapl. COHABIKTAH AQI
OCBHI JKYHeJep/ll OHTAWIIaHIBIPYy SHEPTUsl YHEMJIEYy CaJaChIHAAFbl HETI3r1 pe3epBTEpIIiH Oipi OOJBITT
canananel. JlocTypini Gackapy omicrepi, aTam aiTkanaa, PID-perynstopiaap MeH anjabiH ana OepiiareH
CIIEHapuiljiepre HeTi3/enreH Oackapy alropuTMIepl ChIPTKbl OpTaHBIH ©3TrepMelli KarJailiapbiHa,
aJlaM CaHBIHBIH JMHAMUKACHIHA JKOHE MaianaHyIIbUIapIbIH MiHE3-KYJIKbIHA TOJNBIK OeliMierne
aIMaiIpl.

Smart building TYKBIpBIMIAMAChIHBIH MaHBI3IBI  Kypamaac OeJiiri  OOJbIm  TaObUIATHIH
kubeppuzukansik oxyienep (Cyber-Physical Systems, CPS) ¢wusukanbik oObekTinepai, ecentey
peCypCTapblH >KoHE OailIaHbIC TEXHOJOTHSUIApbIH OipTyTac MHTEIUIEKTYalAbl Kyle peTiHae
6ipiktipeni. Kubeppusukansik tocin HVAC xyiienepin aaTyukrep, arkapyuisl MexaHusmzaep, loT
maTdopMaliap JKOHE HHTEIUICKTYalbl O0acKapy alropuTMjepl apKbpUIbl KEIICHIl Typae Oackapyra
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MYMKIHIIK Oepeni. by skarnaiija FuMapaTThlH MUKPOKJIMMATHI TEK PETTENIN KaHa KOHMail, CHIPTKBI
KJIIUMATTHIK (pakTopiiapra, ajgaM CaHbIHA XOHE dHEprus TapudrepiHe OCHIMIENEeTIH ITUHAMHKAIBIK
KYHe peTiHe KapacThIPbLIa/Ibl.

Ocwr xymbicTa smart building TykbeipeiMaamacel asceiana HVAC kyienepinid >Heprus
TUIMAUIITIH apTTBIpyFa apHajJfaH >KacaHIbl WHTEIUIEKTKE HETi3fenreH KuOep(pHU3UKaIbIK MOIETh
YCBIHBUIAbL. ¥CBHIHBUIFAH MOJENb (M3MKAIBIK OpTa, WHTEJUIEKTyalpl Oackapy >koHe OaiimaHbIC
KabaTTapbIH OipiKTipe OTBHIPBIIN, FUMAPATTHIH MHUKPOKIMMAT IapaMeTpiepiH OHTAMIbI pEeTTeyre KoHe
SHEPTHsI TYTHIHYBI a3alTyFa OarbITTasFaH. 3epTrey HoTmkenepi HVAC xyiienepin HHTEIICKTYaIbl
Oackapy cajacblHIa FBUIBIMH JKaHAJBIKKA M€ OOJBIN, aKbpULIBl FUMapaTTapAbl >kolanay MeH
naijananyia IpakTHUKAJIbIK MaHbI3Fa ue 00Iabl.

3eprrey O6JtiMi

1 Matlab-simulink kyiiecinge 66;1Me TemnepaTypachbiH 0acKapy KyleciH Tajnaay

byn kymeicta OenmMe imiHzAeri TeMmIeparypaHbl OacKapyablH aBTOMATThl IKYHECIHIH
MMUTALMSUTBIK MOZETI JKacaiabl. bysl Mozaenbae KoplIaraH OpPTAaHBIH TeMIIepaTypachlH, OOJIMEHiH,
FUMApaTThlH TEPMUSUIBIK CUNATTaMalapblH JKOHE OKBUIBITY MEH KOHJIWUIMOHEpJey KyheciH
MOJIENBJCYAl MOAENBACUTIH ImKi skyHenepaiH Oomysl KapacTelpbUiraH. JKylieHi jkoOamay >xoHE
Mozenbaey opracel peringe MATLAB Simulink Busyannel 6armapnamanay OaraapiaManbiK OpTachl
KOJITaHBLIAIbI.

Yiiaig TepMoIMHAMUKAJIBIK MOJEN KOpIIaraH OopTa TeMIIepaTypachbIHbIH OCEpIHEH TYPFbIH Vi
lImmiHaeTi TeMnepaTypaHblH ©3repyiH, PeTTETITiH OacKapybIHAAFbl KBUIBITY JKOHE KOHIUIMOHEpIeY
KYHECIHIH JKYMBICBIH MOJIeNbJeyre MYMKIHAIK Oepeni. Monens fFumapaT IIIiHAE KYpPETiH
TEPMOIUHAMHKAIBIK TPOLIECTEPIIH AUPPEPESHIINATIBIK TCHICYICPIHE HETI3Ie/ITeH.

MATLAB Simulink kiTanxana Mojeni Heri3iHAe calblHFaH YHIiH KaHAPTHUIFaH KbUTYy MOZEIIH
KapacTbIpaifbik (1 cyper).

Mogens Oenrimi  O6ip THNOTIK YAl  OKBUIBITY IIBIFBIHIAPBIH — ecenTedai. Mopaenbai
MHUIUANH3aIMsIIay Ke3inae QyHKIUsIap OpbIHAaIaIbl:

— Y¥ TEOMETPHUSICHIHBIH aHBIKTaMalapbl (Tepe3esepiy MeJllepi, CaHbl);

— Y# MaTepHaibIHbIH JKbUTYy KACUETTEPIH aHBIKTAY;

— YH[IIH KbUTY KEJIEPTICIH €CenTey;

— 3JIEKTP PHEPTUSACHIHBIH KYHBIH aHBIKTAY;

— OenMeHIH OacTanKbl TEMIEPaTypacklH OpHATY

— peTTey KXYHeciH KenTipy.

backapy okyleciHIH Mojell KaHAal KOMIIOHEHTTEpJEH TYPAThIHbIH erKel-Terkeini
KapacThIpabIK:

) blower
Ter emd

Py OO
- HeatFlow

Tharmostat Troom

h J
h 4

HaalCost

Cost

Set Point Calculstor PlotResults

1_) Heater T
k ERE
| it i)

o)
Touldoors

Awg Ouitdoor

Temp

Daily Temp
Varlation Toutdoors >

Temperaiures

1 cyper — YHIiH XbUTy MOJENi

1) Set Point (opHaTBhUIFaH MOH) — OJIOK OeIMe/le caKTalybl KepeK TeMIepaTypaHbl KOPCETEI.
Onenki mapametp — 25 °C.

2) Thermostat (Tepmocrat) - pene Omorel Oap imki xyie. Tepmocrar Oenme
temmneparypacbiHan 0,5 °C xorapsl HeMece TOMEH TepOericTepre MyMKiHAIK Oepeni (2 cyper). Erep
aya temnepatypacsl 24,5 °C - 1eH TeMeH Tycce, OHa TEPMOCTATTa KbUIBITKBIII Oap.
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CoO— 1 —(CD

Terr Blower
Relay1 switch

2 cypet —TepMOCTaTTBIH 1IIKi KYiHeci

3) Heater (xputbiTKbin) — sldemo househeat data xykrey ¢alnbiHIa aHBIKTAIFAH TYPAKTHI
aya arbIHBl KbULIaMAbIFbl «Mdot» imki xyiecim (3 cyper). TepMocTaT CHUTHAIBI KBUIBITKBIIITHI
KocaJiel Hemece emripesi. XKbUIbITKbII Kocyibl Ke3ne oi « Theater» TemreparypachlHaa bICTBIK ayaHb
«Mdot» TypakThl arbiH KbulgamisiFbiMeH (1 kr / cex = oxmenki OoipiHmma 3600 kr / car) aiimaizpl.
Koty arpinbl (1) hopMyackiHaa KENTIPUITEH TEHACY apKbUIBI KOPCETICII:

dQ
at = (Theater - Troom) *Mgot - C. (1)
M de :
YHOAa, E — )KBIJ'Iy arbIHBI,

Theater — JKBUTYaIMaCTBHIPFBIIITAH KEJITEH aya TEMIIEPaTyPachl,
Tro00om — O6JIMENETI aya TeMIiepaTypachl;
M 4,¢ —KBUTyaIMaCTBIPFBIII apKbLIbl OTETIH aya aFbIHBI (KT / Yac);
C — TYPAKThI KbICBIMIAFbl AyaHbIH KbUTY ChIMBIMIIBLTBIFBI.

1
D Thermostat Command (On/Off)
On/Off

HeatFlow

——p
(2 ) >@ > a
Troom Heater Switch

HeatGain

THeater

Heater Air Temperature

3 cypet— XKbuTyaaMacThIPFBILTHIH 11K XKyHeci

4) Cost Calculator (WBIFBIHAAP KaJIBKYJIATOPbI) — OEpUIreH OJIOK >KbIITY aFbIHBIH YaKbIT
OolbIHIIA OIpIKTIpEAl »OHE OHbl HIHEprus KyHbIHA keOeiTemi. JKpUIbITy YIIIH 3SHEprusi KyHbI
«PlotResults» kectecinme kepceTinei.

5) House (Tunrik yit) — Oys1 6enme TemrepaTypachlHbIH aybITKYbIH €CENTENTIH 1K1 Kyie (4
cyper). On >KbUIBITKBIILITAH KEJETIH JKbUIy aFbIHBIH JKOHE KOpIUAFaH OpTaJarbl JKbUIY UIBIFBIHBIH
eckepel. JKblTy HIBIFBIHEL (2, 3) TeHAEeyIMEH KopceTuIel:

d T_heater—T_room
o _ (. room) @)
dt Req

ATroom __ 1 . (theater _ dQlosses) (3)

dt  Mgjc dt dt

Mynna, Mair — yii imiHzaeri aya Maccachbl;
Req — yiinig Oanamaisl XbUTy Keeprici.
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@——D@——b 1(M*c) E—-—»@

Heater Room Temp
QDot Troom
In 1Mc

1Req 44@4—

Heat Losses |

Thermodynamic Model
( 2 ) for the House
Qutdoor Temp

Tout

4 cypert — Y#IiH imIKi xykeci

Kopmaran opranel monenbaey. JKyliene KopiaraH opTa IIEKCi3 JKbUTY CHIMBIMJIBUIBIFEI )KOHE
yakpIT OoHbIHIIA e3repeTiH «Tout» Temmeparypackl O0ap >KbUIy TapaTKbIIl PETIHAE MOJENIbICHE].
«Avg Outdoor Temp» TypaKTbl KOHABIPFHICHI CBIPTKBI ayaHBIH OpTaIlla TeMIIEPaTyPachlH aHBIKTAMTBI.

2 Perrey KyliejiepiH caJbICTBIPY

benmMeneri TemnepaTtypa pexuMiH 6ackapy cCXeMachlHa SPTYPJIl PETTETiTepAl KOJIJaHy IbIH
Nel campicTBIpMaiBbl KECTECIH KapacThIPANbIK.

1 kecte — Perrerimrep KOPCETKIMITEPIHIH CANBICTBIPMAIIBI KECTECI

Ne Perrerim Temmneparypanbl  ycray | Perrey yakbiTel, car | Kaiita perrey
Jongiri, %

1 Penenix 98%-102% 0,230 0%
peTTerimnt

2 [T1-perTerim 100% 0,286 1,4%

3 I[N d-perrerim | 100% 0,275 1,3%

4 AWKBIH emec | 100% 0,279 0,5%
peTTerimnt

MATLAB Simulink »xylieciHiH keMerimMeH OepuireH mnapamerpiepi Oap Oenme imIiHJAeri
TeMmrepaTrypaHbl OacKapyAblH aBTOMATTAHABIPBUIFAH KYHECIHIH KapacTBIPbUIFAH  MOJENbJEY
MOJICNIIH/IE OPTYPJII PETTETITEPMEH YHIIH KbUTy MOJETIHACTI MapaMmeTpiepaiH e3repyiHe Tayjaay
xacannel: penenik perrerim, [IM, TNl sxone aiikpiH emec perteriml. JKyieHIH €H Xakchl
napametpiiepine [TN/] sxkoHe ailKbIH eMec peTTerimTepl KOpCeTin Typ.

byn perrey xyiecinae aiikplH emec perrerimn [IM]] perTerimmiMeH canbICThIpFaHa alKbIH
apThIKIIBUIBIK Oepmeiiai. O OipiiaMa a3 peTTeyal KaMTaMachl3 eTelll, OipaK peTTey yakbIThl Oipiiama
y3arbIpakx.

benme imiHzeri TemmnepaTypaHbl 0acKapyJblH aBTOMATThI >KYHECIHIH MMHUTALUSIIBIK MOJEINI
OolibIHINIA KYPri3UIreH Tanjgay OojamiakTa MHTEIEKTYaslbl TEPMOCTATTHIH JKYMBICHI MEH ©31H-031
OKBITY aITOPUTMJEPIH ’KacayFa, aran aWTKaHJa FUMaparThblH JKbUIy [apaMmeTpiepl MeH
nailananymblHbIH  MIHE3-KYJIKBIH TalJlay HETi3iHAEe TEePMOCTATThl OKBITYBIH WHTEIUIEKTyalabl
IITOPUTMIH JKacayFra MYMKIHAIK O6epeni (5 cyper).

Temperalires

I I 1 ) E S S S

___': ___,.75\1:/_7‘ _:;-W ~ L __/_:'_" L S

5 cypet — Penenik perrerimii 6ap 06JIMEHI1 KBUIBITY
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Penenik perrerimre, mpicansl, 0,5-Ten 0,1-re aeitin TOMEHAETUITEH Ke3/1e, TEPMOCTAT JI9JIipEK
TEMIIEPATyPaHbI CAKTAM IbI, O1paK JKBUIBITKBIIITEI KOCY JKOHE OIIipY Ui Ke3aecei (6 cyper).

Ternperabures
I

E
'm

05 0.2 0z a3 035

6 cypet — XKaprbuiblk MoHi £0,1 GonaTeiH 6enmeHi OeplireH Temieparypara AeiiH KbI3IbIpy

Kemeneri Temneparypa -17 °C xoHe ofaH >KOFaphl ©3repreH Kes3le, >KbUIBITKBIII OepiireH
napamerpiiepi 6ap OeaMeHi KBUIBITYFa KETKUTIKCI3, Oenmeneri Temmneparypa 22,5 °C - 23,5 °C naeitin
xetei. HoTrkere Ko xKeTki3y yiIiH OeJIMEHiH apaMeTpliepiH jkakcapTy KaxkeT. Mbicaibl, Tepesenep
CaHbBIH a3aiTy, KaObIpFasiap IbIH KAJIBIHABIFBIH apTThIPY (7 CypeT).

Temperaimes £
T

o= T

1|

25

7 cypet — -17 °C keleneri TemMneparypajaa Yi-Kaipl KbI3AbIpy

Tepmoctar  MozeniHe

I[N  perrerimi

OpHaTbUIraH. BbioxTe! ABTOMATThI

KoHpurypanusiaitsik. Pertey yakpiTel 0.07273 »xoHe TypakThUIBIK Aopexeci 0.838 (8 cyper).

FID TUKER
Pant Type: Bl Damar

- PAETES=

& _—

Pant v Form Faralel  Time =

=R

Updato

Resgnsa Time (seconds) Fasier

ER-=]
~| Rssst
= Sonen

Aropet @ Opns  GAdR e b
FLAT | conOUER nEsn

Step Plot: Reference tracking |

Show,
Trassiet Befevor Parameters Bk =

TURING TOOLS, RESULTE

1 Brewuser

Amplitde

Step Plot: Reference tracking
T 1

T
[——— Tuned rasponse
= = = Block response

01

02 0.3 04 05 o7

8 cyper — [I1-perreriuin opHaTy
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Tepmocrarra opHateutran [IM-perrerimmen 60eqMeHi KbI3ABIPY peiemik perrerim Hemece [1-
peTTeriim opHaThUIFaHHAH Tepi y3aK mep3imae — 0,286 carat immiHae Kypeai. Anaiiia, TYpaKThl MoH
OepinreH MoHTe TeH koHe 25 °C-ka TeH (9 cyper).

L - u . ”i Tamw;alurps | .

12 -

RSl g g A P Sy S 4 g

o L | | | |

9 cyper — benmeni [11-perrerimmen OenTiiecHreH TeMIeparypara Jeiid KbI3IbIpy

bi3 GackapplIaThbliH IIaMaHBIH OEpiITeH MOHHEH MaKCHMAIIIbl ayBITKYBIH aHBIKTAWMBI3 JKOHE
naiei36en kepcerineni. Kaiira perrey 1,4% kypaiiabl.

Tepmocrar wmoneminge IIMJ]  perrerimii  opHaThuFaH. BIIOKTBI  aBTOMATTBl  Typae
KoH(purypamusuiaibiK. Perrey yakpiTein 0,134 1 sxoHe TypakThUIBIK Aapexecin 0,5 etin opHatbiHbi3 (10

cyper).

font Twpe POF | fommi &« ) P CXETTE = R e >
vont ~ [ 1 E Sewnr [O—— e
—a—t 5 4 Resei Shaw Upcale

Qbspect @ Optors L AsPety T e ot . T Oesgn Foamcters  Biock v

PUANT GONTROLLER DEBIGN TUNING T0OLS RESULTS
Step Plot: Reference tracking

Data Biewser

Step Plot: Reference tracking

—u

—
= = =Block resporese

Arplituds

4

10 cyper — [T I-perrerimiin opHaty

Tepmocrarta opHatelrran [11/] perrerimimen Genmeni Kp3asipy 0,275 carat immiHzae xypeai
xoHe OenruteHreH MoH IIM perrerimn cuskrtel Oepuiren monre 25 °C ey 6omazasl (11 cyper).
backapbuiaThiH maMaHbIH OepijireH MOHHEH MaKCUMAaJIbl aybITKYHI 1,3% Kypaiabl.

Tomperatures

o N I I ' ' —

T ——— r— I A

=T

11 cyper — benmeni [IN]] perrerinriMen OenriieHreH TeMnepaTypara JIeiiH KbI3abIpy
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ITN/] perrerimti [IU perTerimine Kaparanaa KeOipeKk OHIMIUTIKTI KaMTaMachl3 €Te/l.
TepMocTat MozieiHAeC alKbIH €eMec peTTeriin opHaTbuFaH (12 cyper).

Temperatures

O

=
=1

|
r
T
1
1
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i 4
1
I
|
|
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1
1
1
1
1
i
1
1
L
1
|

12 cyper — benmeHi OenrinieHreH TeMiiepatypara JIeiiH aifKblH €eMeC PETTETIIIIEH KbI3IbIPY

benrinieHreH alkbpIH emec perrTerimmeH O0enmeHi )butblTy 0,279 caraT immHIE Kypeli KoHe
oenrizeHreH MoH Oepinren monre 25 °C TeH, 6acKapblIaThIH IaMaHbIH O€piJITeH MOHHEH MaKCHMAJIIbl
aybITKybI 0,5% Kypaisl.
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THE USE OF DIGITAL EDUCATIONAL TECHNOLOGIES IN ENGLISH
LANGUAGE TEACHING

Zheksenbai Assel Serikkyzy
English language teacher,
Astana, Kazakhstan

ABSTRACT

This article examines the use of digital educational technologies in English language teaching.
Special attention is paid to the role of digital tools in increasing student motivation and developing
communicative skills. The main types of digital resources used in English lessons are described, and
examples of their practical application are provided. The article emphasizes the importance of the
thoughtful and pedagogically sound integration of digital technologies into the teaching process.

Keywords:digital educational technologies, English language teaching, digital tools, student
motivation, communicative skills.

Introduction

The rapid development of digital technologies has significantly influenced modern education.
Today’s students grow up in a digital environment where smartphones, online platforms, and
multimedia content are an integral part of everyday life. As a result, traditional teaching methods are
no longer sufficient to fully engage learners or meet their educational needs. This is especially relevant
in English language teaching, where communication, interaction, and exposure to authentic language
play a crucial role.

The use of digital educational technologies in English lessons creates new opportunities for both
teachers and students. These technologies help diversify classroom activities, increase learners’
motivation, and improve the overall effectiveness of the learning process. When used thoughtfully,
digital tools allow teachers to create a more dynamic, student-centered, and practice-oriented learning
environment.

The Concept and Role of Digital Educational Technologies

Digital educational technologies refer to electronic resources, online platforms, multimedia tools,
and interactive applications used to support and enhance the teaching and learning process. These
include educational websites, mobile applications, video and audio materials, interactive whiteboards,
digital textbooks, and online learning platforms.

In English language teaching, digital technologies play a particularly important role. Language
learning requires constant practice, listening to authentic speech, and meaningful interaction. Digital
tools make it possible to expose students to real-life language use through videos, podcasts, and
interactive tasks, even in the absence of a natural English-speaking environment. This helps students
develop listening, speaking, reading, and writing skills in a more natural and engaging way.

Digital Tools Commonly Used in English Lessons

A wide range of digital tools can be effectively integrated into English lessons depending on the
lesson objectives, students’ age, and language level. One of the most widely used tools is online
educational platforms that offer interactive exercises for practicing grammar, vocabulary, and reading
comprehension. Such platforms allow students to work at their own pace and receive immediate
feedback, which contributes to better learning outcomes.

Digital tool Educational function

Online learning platforms Practice of grammar and vocabulary,
independent work

Video materials Development of listening skills and cultural
awareness

Interactive quizzes Revision of material and formative assessment

Digital presentations Visual explanation of grammar and lexical
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material
Audio and video Development  of  speaking  skills  and
recording tools pronunciation

Table 1. Digital tools and their educational functions

Video materials are another powerful digital resource. Short videos, dialogues, interviews, and
animated clips help improve listening skills and expand vocabulary while also introducing students to
the cultural aspects of English-speaking countries. For example, when teaching the topic “Daily
Routines,” a teacher can show a short video about a teenager’s typical day and then organize follow-up
activities such as discussion, comprehension questions, or role-play.

Interactive presentations and digital boards also play an important role in explaining new
material. Grammar rules, sentence structures, and lexical items become clearer when presented
visually through charts, images, and examples. This approach helps maintain students’ attention and
supports better understanding and retention of information.

Digital Technologies as a Means of Increasing Student Motivation

One of the main advantages of digital educational technologies is their positive impact on
student motivation. Digital tasks often resemble the formats students are already familiar with from
their daily use of technology, which makes learning more appealing and less stressful. Interactive
quizzes, online games, and multimedia tasks turn routine classroom activities into engaging learning
experiences.

For instance, online quizzes used for revision can transform a traditional test into a competitive
and enjoyable activity. Even students who are usually less active in class tend to participate more
willingly, as they feel less pressure and receive instant results. This creates a supportive learning
atmosphere where making mistakes is seen as a natural part of the learning process.

Moreover, digital technologies encourage learner autonomy. Students can revise material at
home, complete additional tasks online, and track their own progress. This helps develop
responsibility, self-discipline, and independent learning skills, which are essential for lifelong learning.

Practical Examples of Using Digital Technologies in the Classroom

In everyday teaching practice, digital technologies can be applied at different stages of the
lesson. At the beginning of a lesson, short videos or interactive warm-up activities can be used to
activate prior knowledge. During the presentation stage, digital presentations and visual aids help
explain new topics more clearly. At the practice stage, online exercises and interactive tasks allow
students to consolidate their knowledge.

For example, when teaching the grammar topic “Present Perfect,” students can complete an
online exercise where they choose the correct verb form and immediately see whether their answer is
correct. This reduces the need for repetitive written exercises and makes grammar practice more
efficient and engaging.

Digital tools are also useful for developing speaking skills. Recording short audio or video
messages in English helps students overcome the fear of speaking, listen to their own pronunciation,
and reflect on their mistakes. Such activities promote confidence and improve communicative
competence.

Conclusion

The integration of digital educational technologies into English language teaching is an essential
component of modern education. These technologies help diversify teaching methods, increase student
motivation, and develop key language skills more effectively. When used appropriately, digital tools
create a learning environment that is interactive, flexible, and responsive to students’ needs.

At the same time, digital technologies should not replace traditional teaching methods entirely.
Their effectiveness depends on thoughtful and pedagogically sound use. The teacher remains the
central figure in the educational process, guiding students and selecting appropriate tools to achieve
learning objectives.
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In conclusion, the use of digital educational technologies in English lessons contributes to the
creation of a modern, effective, and motivating educational environment that meets the demands of
contemporary society.
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NAEOJOTI'UAJBIK KAPCBIJIBIK KEHICTITI'T PETIHAEI'I TEATP:
BOJIAT ATABAEBTBIH PEXKUCCEPJIIK ®UNJITO0OCOPUACHI

baxkmusap baiicepik

mazucmpanum, T. K. Kypeenos amvinoaser Kaszax ¥aimmulx enep akademusicol, Teamp onepi
@axynememi,Akmep webepnici sxcone pesxcuccypa kagheopacswi, Armamul, Kazaxcman
Founoimu orcemexwii: Epkin Kyacoex

AHHOTANUA

Makanaga Ka3akcTaHAblK pexuccep bomar ATa0GaeBTbIH MIBIFAPMAIIBUIBIFEI  TE€ATPIBI
UJICOJIOTUSUTBIK KapChUTBIK KEHICTIT1 PETiHAC KapacThIpy TYPFBICHIHAH TaIaHabl. ABTOP PEKUCCEPIIH
ACTETUKAIBIK, a3aMaTTBIK JKOHE CasCH YCTaHBIMJIAPHIHBIH ©3apa OallIaHBICBIH aIlbIll, OHBIH
CIIEKTaKJIbJepiHAerT KopkeM (hopMa MEH QJIeyMETTIK Ma3MYHHBIH TYTAacTBIFbIH KepceTell. 3epTrey
OapbICBIHAA CasACU TeaTp, KapChUIBIK ACTETHUKACBl, PEKUCCEPIIIK >KayalKepIIUIK YFbIMIAPhI
KosgaHbuiazpl. bonat AtabaeB TeaTpbl OMIIIK JUCKYpCbIHA OanaMa ol yChIHATBIH, KOPEPMEH/ 11 1acCUB
KaObL1Iay bl aH OeICeH/ 11 Oi heciHe aifHaIbIPaThIH MOJICHU KEHICTIK PETIH/AE MalibIMIaa Ibl.

TyliiH ce3mep: cascu TeaTp, WACOJNOTHSUIBIK KapChUIBIK, pekuccepiik ¢uimocodpus, Bbomar
ATtabaeB, oNICyMETTIK JIpaMa, KOPepMEH CaHACHI.

Kipicne

Tearp TapuxbplHAa CaxHa TEK ACTETHUKAIBIK TKipuOe ajaHbl FaHAa €MeC, COHBIMEH KaTap
KOFaMJIBIK CaHa KaJbITacaThlH, OWJIIK TIeH KOFaM apachlHAArbl KAWIIBUIIBIKTAp KOpiHiC TabaThIH
epekie KeHicTik Oonbin kenreHi 6enrini. XX—XXI racwipiap TOFBICBIHIAFBI CAasICH JKOHE QJIEYMETTIK
TypOyJNEHTTUIIK >KaffalblHAa TeaTplblH Oysl (yHKUUSACH! OYpBIHFBIIAH Ja alKbiHAanda TYcTi. Ocbl
TYPFbI/IaH allFaHjia, Ka3aKCTaHABIK TeaTp pekuccepi bomar AtabaeBThIH IIbIFapMAIIbUIBIFBl OTAHIBIK
MOJIEHUET KOHTEKCIHJIe alipbIKiIa (peHOMEH peTiH/e KOpiHel.

Bbonar ArtabaeB TeaTpbl — OeliTapan OakbuIayIIbl MO3ULUSACHIHAH CaHAJbl Typae Oac TapTKaH,
KopKeM (opMaHbl a3aMaTThIK YCTaHbIMMEH YIITAacThipraH TeaTp. OHBIH CHEKTaKIbAEpl KOpEepMeHIl
Kall FaHa SMOIMSUIBIK ocepre OeJeyMeH MIEKTEeNIMEeN, JJIEYMETTIK KayamnmKepIIUlK, epKIHAIK, JILIET,
KEKE TYJIFaHBIH MEMJICKET aJJIbIHAAFbl OPHBI CEKUIIlI Macenenepal Tikened Kosabl. Ockl Makaiaaga
Bonat AtabaeBTbIH pexxuccepiik GuIocopusachl TeaTpabl UICOIOTHIIBIK KapChIIbIK KEHICTIT1 peTiHe
KaJIBIITACTBIPY TOKIPHOEC] apKblIIbl KAPACTHIPHLIAIBI.

TeaTtp :KoHe HAEOJOTHSAIBIK KAPCHLIBIK YFBIMBI

WneonorusiiblKk  KapchlUIbIK TYCIHIIT KeOiHE cascH akIUsUlapMeH, MUTHHITEpMEH Hemece
MyOJTUIIMCTUKANIBIK JUCKYpPCIIeH OallIaHbICTBIPBUIBII KaTalbl. AJaiiia MOJEHHET calachlHaa, ocipece
TeaTp/a, KapChUIBIKTHIH ©31HEe TOH KOpKeM (opmaiapbl KalblTacaabl. Tearpaarsl KapChUIBIK TiKeIeh
YHIEYIeH Topi, MarbIHa, 00pas3, KaKTHIFbIC apKBUIBI KY3€Te acabl.

Cascu TeaTp JOCTYpiHAE caxHa — YCTEM HCOJIOTUSHBI KailTa eHAIPETIH Kypajl eMec, KepICIHIIe
OHbl KYMOH acTbhlHa KOSATHIH anaH. MyHJail Tearpia KepepMeHre HalblH kayan OepiaMmeini,
KepiCiHIlIe, OHbl MOPAJIBABIK KOHE WHTEJUIEKTYyalAbIK TaHJay skacayra utepmeneiini. borar Atabaes
OCBI OaFBITTHI CaHAJIBI TYPJIE TAHIAFaH PEKUCCEPIIep KaTapblHa KaTa bl

Bojsat ATadaeB pexxuccepJlirinin IyHHeTaHBIMABIK Herizaepi

Bonat ATtabaeBThIH pexuccepmik (GUIOCOPUACHIHBIH ©3€TIHJIE ajaM KoHE OHBIH EpKIHJIr
Macenect Typ. OHBIH KOMBUIBIMIApbIHAA KeHinmkepsiep KeOiHe oJeyMEeTTIK >KYHEHIH KbIChIMbIHA
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yIIbIpaFraH, TaHJAy Kacay alJblHIa TYpFaH TyIFanap peTinae Oeitneneneni. Pexxuccep ymin teatp —
IIBIHBIKTHI YKYMCAPTHIN KOPCETY OPHBI eMec, KepIiCiHIIe, KOFaMIaFbl )KaCchIPIH HEMece al ThITMANTBIH
KaWIIBUTBIKTAP/IbI AIIBIK CAXHAFa MIBIFAPAThIH Kypa.

ATabaeB 3CTETHKAHBI cascaTTaH Oeuin KapacTelpMmaisl. OHBIH TYCIHITiIHAE, (OpMa emIKaIian
OciiTapanm 0oja anMalIbl: Ke3 KEIreH KOpKeM mienriM Oenriumn Oip AYHHETaHBIMIBIK MO3UITUSHBI
ounmipeni. COHIOBIKTAH PEXHUCCEP KIACCHKAIBIK MOTIHIACPMEH JKYMBIC ICTETCHHIH ©31HJIe, OJIapIIbI
Ka3ipri oJIeyMETTIK KOHTEKCTIICH TIKeJIeH OaiIaHbICThIPAIbI.

CaxHaJbIK KeHICTIK KoHe OMJIIK JUCKYPCHI

Bonar ArtabaeB CreKTakIbACpiHAC CaXHAIBIK KEHICTIK CHMBOJHMKAIBIK MarbiHara ue. JKaObIK,
Tap, MEKTeyJi KeHICTIKTep OMIIIK MEeXaHW3MJEPiHIH KhICBIMBIH Olnaipce, ambIK, OipaK Meci3 KeHICTIK
— aJIaMHBIH pyXaHU KaJIFbI3IBIFBIH KopceTeai. by pexucceprik menrMaep KopepMeHre BU3yaibl
JCHreiIe-aK oNICyMEeTTIK TUCKOM(OPT Ce3iMiH TYIbIPA/IbL.

Pexuccep Oulik IUCKYpCBIH TIKeJel olIKepelieyaeH repi, OHbIH ajJaM caHachlHA Kajail acep
€TEeTIHIH KOPCEeTY/l *OH Kepeai. BIopoKpaTHSsIBIK Tijl, KOPKBIHBIIIKA HETI3[eNreH KapbIM-KaThbiHAC,
YHCI3[Iik — ATabaeB CHEKTaKJIbAEpIHIC IpaMaTyprusUiblK Kypanra aiHamagbl. Ocbl apKbLUIbl TEATp
KapChUIBIKTBIH alKaiibl emec, Oipak TepeH api acepiii popMachiH YChHIHAIBI.

KoepepMeHHIH MO3UIUSICHI: MACCUBTI TYTHIHYIIBIIAH KAyaNThI Cy0beKTKe

Bonat AtabaeB TeaTpbl KOPEPMEHMEH «BIHFAMIBD) AMAJIOT KYprizoeiai. OHbIH KOHBLIBIMIAPHI
KoOIHE Ma3achI3BIK TYIbIPAIbl, CYpaK KOsIbI, Oipak >KyOaHBIINI YChIHOAABI. By — pexuccepain
caHanmbl TaHmaybl. CebeOi OJI YIIIH TeaTpIblH OacThl MakcaThl — KOPEPMEHi OHIaHIBIPYy, ©3
MO3UIUSICHIH KaliTa KapayFa MOKOypiiey.

Kepepmen Oyn Tearpaa Oakpliaylibl €MeC, MOPAIbIBIK TYPFBIIAH CHEKTAKIbIe KATHICYIIbI
TyIFara andHananbpl. KoWbLIBIMHAH KEHIHT1 1IIKI JUCKOMGPOPT — PEKHUCCEPIIK OCEPAIH MaHBI3/IbI
6emiri. Ocsl Typrbinan bonat AtaGaeB TeaTpbl 9JIeyMETTIK KaTapCUCKE eMec, a3aMaTThIK CEPreKTiKKe
KeTeneiii.

BojsiaT ATadaeB TeaTPbIHBIH Ka3aKCTAHABIK MIJIeHH KOHTEKCTTEri OPHbI

Kazakcranaplk Tearp keHictirinae bomat ATtabaeB miblFapMamibuIbIFel O1pMOH/I KaObUIIaHFaH
#OK. OHBIH CIEKTaKIJIbJEpi XUl J1ay TYABIPHIN, KeiIe pecMH KYpPBUIBIMIAPABIH KapChUIBIFBIHA J1a
VIIBIPAJIBL. AJaiiia I9J OChl KAaHIIIBUTBIKTAp PEKHUCCEP TeaTPBIHBIH MAaHBI3BIH apTTHIPa TYCE/I.

ATabaeB TeaTphl TAyeNcCi3 MOJEHM ONIBIH MYMKIH €KEHIH, TeaTpJblH TeK KOHIT KeTepy
KypaliblHa aifHaIMaybl THIC eKeHiH gonenneni. On Ka3aKCTaHIBIK CaxHalla PeXHCCEepPAlH a3aMaTThIK
KayarnKepUIUTIri MOCesIeCiH OTKIp KOHIbI )koHe KeHIHT1 OybIH pesKuccepliepiHe bIKIA eTTi.

KopbITbIHABI

Bonat AtabaeBThIH pexuccepiik GuaocoGusChl TeaTpabl UACOTOTUSIIBIK KapChUIBIK KEHICTIT
peTiH/e KapacThIPYABIH KapKbIH YJTiCI 00JIBIT TaObIIaAbl. OHBIH MIBIFAPMAIIBUIBIFBIHIA YCTETHKA MEH
a3aMaTTBhIK YCTaHbBIM OlpTyTac >Xyie peTiHae opekeT ereni. TeaTp pexuccep YIUIH OJIEyMETTIK
IIBIH/IBIKTHI OypKeMeley eMec, OHbI alllbIK alTy alaHbl.

Bonar AtabaeB TeaTpsl KopepMeH/Ii OWIaHyFa, KYMOHIaHYFa, KayanKepIIUTiK alyFa IaKbIpabl.
Ochbl apKbIIbI OJ1 TEATPABIH KOFaMIAFbl POJIiH KaiTa aHBIKTaI, OHbI UACONOTHSUIBIK YHCI3MIKKE KapChl
Typa ajaTblH MOICHU KYII peTiHjae OeKiTei.
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KOHIEINIINUU NIEPOOPMATUBHOCTU U UHTEPAKTUBHOCTH
B COBPEMEHHOM TEATPE

Hcaese Mupac
AnHOTaIUA

CraThsl TOCBSIIEHA HCCIEIOBAHUIO KOHIENIMKA MeppopMaTUBHOCTH U HMHTEPAKTUBHOCTH B
COBPEMEHHOM Te€aTpe KAK KIFOYEBBIX XYJA0KECTBEHHBIX U TEOPETUUECKUX KATETOPHIL, ONPEACIISIOINX
TpaHc(hopMaIuio CIIEHMYECKOro HCKyccTBa KoHma XX — Havanma XXI Beka. AHamu3upyercs
CMEIllEHUE AaKILEHTa C pEeNpe3eHTAlMd M JApamMaTypruyeckoro MOBECTBOBAHUS K COOBITUHHOMY
XapaKTepy TeaTpalibHOrO0 JEWCTBHS M aKTUBHOMY BKIIFOUEHHMIO 3pUTENSl B IMPOLECC MPOU3BOJICTBA
cMmbiciia. PaccmarpuBaroTcst Teopetndeckue noaxonasl J. dumep-Jluxre, P. lexunepa, @. Ocrepa u
X.-T. JlemaHa, a TakKe NPAKTUKH COBPEMEHHOI'O T€aTpa, B KOTOPbIX MHTEPAKTUBHOCTh BBICTYNAET HE
KaK TEXHOJIOTMYECKUN MpHEM, a KaK OHTOJOTHYECKOE CBOMCTBO TeaTpalbHOro coObITHA. B crarhe
yTBEPKAAETCS, YTO Nep(POPMATUBHOCTh U MHTEPAKTUBHOCTH (POPMUPYIOT HOBYIO MOJIEIb TeaTpaibHOU
KOMMYHHUKAIlMM, OCHOBAHHYIO Ha CO-IIPUCYTCTBUH, TEJIIECHOCTH U COBMECTHOM OIIBITE aKTépa M
3pUTENS.

KiroueBsie cioBa: mephopMaTHBHOCTh, WHTEPAKTUBHOCTb, COBPEMEHHBIM TeaTp, 3pHUTEIIb,
nepopmaHc, MOCTAPAMATHUECKUAN TeaTp, TEIECHOCTh, TEATPAILHOE COOBITHE.

1.0 Beenenue

CoBpeMEHHBIN TeaTp MEpPeKUBACT TIYOOKYHO TpaHC(OpPMAIHIO, CBS3aHHYIO C TIEPECMOTPOM
(dyHIaMEHTAIBHBIX KAaTETOPHH CIEHHYECKOTO HMCKYCCTBA. B yCIIOBUSX KpU3HcCa pEnpe3eHTATHBHON
MOJICJIU TeaTpa W yTpaTbl JOMHUHHUPYIOIIEH POJM IpaMaTypruyeckoro TEKCTa Ha TEpBBINA TUIaH
BBIXOJIAT TOHATHS TEepPOPMATUBHOCTH U HWHTEPAKTUBHOCTHU, OMNPEACISAIONINE HOBBIM  THII
TeaTpaJbHOTO OIbITa. TeaTp BCE 4Yalle OCMBICISIETCS HE Kak IPOCTPAHCTBO BOCHPOU3BEICHUS
XYyJI0)KECTBEHHOTO TPOM3BEICHUs, a Kak CcoObITHE, TIPOUCXOMSIIEEe <«3JeCh W celyacy U
KOHCTUTYHUPYEMOE B3aUMOICUCTBUEM MEXKTY UCIIOTHUTEIIEM U 3PUTEIIEM.

[TepdopmaTHBHBIN MOBOPOT B T€ATpe, aKTUBHO 00CYX1aeMblil B Tpyaax Opuku Oumep-JIluxre u
Puuapna Illexnepa, nmpeamnonaraer cMmemnieHne (okyca ¢ pe3yibTara Ha MPOLECC, C 3HAUYCHUS — Ha
NENCTBUE, C MHTEPNpPETALNN — Ha NepekruBaHue. IHTEepaKTUBHOCTh, B CBOIO OYEpEb, pa3pyLIaeT
TPAJAULIMOHHYIO HMEpPapXHUI0 CIEHWYECKOTo OOIIEeHUs, B KOTOPOH 3pUTENb 3aHUMall MO3UIUI0
MacCUBHOTO HabmronaTens. B coBpeMeHHOM TeaTpe 3pUTeNh CTAHOBHUTCS YYACTHHKOM, COABTOPOM U
CO-TIPUCYTCTBYIOIIUM CyOBEKTOM T€aTPaTbHOTO COOBITHSI.

AKTyalnbHOCTh HCCJEIOBAaHUS OO0YCIOBIEHAa HEOOXOIUMOCTBHIO TEOPETHYECKOTO OCMBICIECHUS
3TUX TMPOIECCOB, IMOCKOJIBKY MepPOPMATUBHOCTE W HWHTEPAKTUBHOCTH CETOJHS BBICTYMAIOT HE
YACTHBIMH XYJOKECTBEHHBIMU TMPUEMAMH, a CTPYKTYpOoOOpa3yroIIMMHU MPUHIUIAMH TeaTpaibHON
npakTuKy. L{enb craThu — mpoaHamTu3upOBaTh KOHIETIUU EPPOPMATHBHOCTH U HHTEPAKTUBHOCTH B
COBPEMEHHOM TeaTpe U BBIIBUTH MX 3HAUCHHUE TS TpaHC(POopMaIuu TeaTpaibHOM KOMMYHHKAITHH.

I'unotesa

[TepdhopmMaTUBHOCT, W MHTEPAKTUBHOCTH B COBPEMEHHOM TeaTpe (POPMHUPYIOT HOBYIO MOJEIb
TeaTpabHOTO COOBITHS, B KOTOPOH CMBICT BO3HHMKAe€T HE KakK pe3yJbTaT HHTEPIpETAIIuU
XYyJI0O)KECTBEHHOTO TEKCTa, a Kak 3(P(EeKT COBMECTHOTO ONBITa akTEpa W 3pUTENsl, OCHOBAaHHOTO Ha
TEJIECHOCTH, CO-TIPUCYTCTBUH H MPOIECCYATLHOCTH.

2.0 MeTonrs! uccieaoBaHus
HccnenoBanue 6a3upyercss Ha MEKIUCIUATIMHAPHOM MOIX0/I€ U BKIIFOYAET CIEAYIOIINE METOIbI:
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1. Teopernueckuii aHanu3 — HM3yYCHHE KIIOUEBBIX (PUIOCO(PCKUX M TeaTpoOBEAYECKUX
KOHIIeNuii neppopmMaTuBHOCTH 1 HHTepakTUBHOCTH (Dumep-Jluxre, [llexnep, Octun, Jleman).
2. AHaJIUTHYECKUH  METOJ — AH&IW3 COBPEMEHHBIX  TeaTpajbHBIX  IPAKTHK,
MCTOJIB3YIOINX HHTEPAKTUBHBIE U TIEp(OPMATUBHBIE CTPATETHH.

3. CpaBHHTENBHBI aHAM3 — CONOCTAaBJIIEHUE IPaMaTHYECKOro U IMeppopMaTUBHOTO
TUIIOB T€ATPAJILHOTO JIEHCTBUS.

4. DEeHOMEHOJIOTUYECKUN TTO/IX0]] — PACCMOTPEHHE TeaTpajJbHOIO COOBITHUS KaK OIbITa,
IIEPEKNBAEMOT0 YUYaCTHUKAMHU.

S. Kputnueckuii 1ucKypc-aHaan3 — aHalli3 TEKCTOB, HHTEPBBIO M TEOPETUUECKUX paldoT,

IIOCBSIIEHHBIX COBPEMEHHOMY TearTpy.

Hcnonb3oBaHue  JaHHBIX  METONOB  IO3BOJSIET  paccMOTpPeTh  MepdOpPMATUBHOCTE U
MHTEPAKTUBHOCTD KaK 3CTETUYECKHUE, OHTOJIOTMYECKNE U KOMMYHUKATUBHBIE KATETOPUU.

3.0 Ananus

3.1 IleppopMaTUBHOCTH KaK OCHOBA COBPEMEHHOT'O TeaTpa

ITonatue nephopMaTUBHOCTH, BOCXOJIIEE K JMHTBUCTUYECKOM TEOPUM PEUYEBBIX akTOB JIXK.
OctuHa, B TeaTpoBEJCHUH IPUOOpeTaeT pacliupeHHoe 3HaueHue. B unrepnperauuu 3. Gumep-Jluxre
nephopMaTUBHOCTb IOHUMAETCS KaK CIIOCOOHOCTh T€aTPaIbHOIO IEHCTBHSI IPOU3BOAUTE PEATbHOCTb,
a He IpeacTaBiATh €€. TeaTp CTAaHOBUTCSA IPOLIECCOM, B KOTOPOM 3HAuY€HUE HE 3aJaHO 3apaHee, a
BO3HUKAET B XOJI€ B3aUMOJEUCTBUS TEJI, IPOCTPAHCTB U BPEMEHHBIX PUTMOB.

[lepdopmaTuBHBIN TeaTp OTKa3bIBACTCA OT CTAOWIBHOW CEMAaHTHKUM M PENpe3eHTaTUBHOU
JOTHKU. BMecTo 3TOro OH IpeiaraeT «aBTONO3THYECKYIO IETIII0» — IIPOLECC B3aUMHOIO
BO3JICUCTBUS aKTE€pPaA U 3pUTENS], B KOTOPOM Ka)/10€ JACHMCTBUE U3MEHSET CTPYKTYPY HMPOUCXOISAIIETO.
Takum oOpa3om, Tearp mpeBpamiaercs B COOBITHE, HE TOJIAloIIeecss TOMHOW (UKcalmud U
ITIOBTOPEHMUIO.

3.2 VIHTepakTUBHOCTb Kak TpaHC(hOpMalus 3pUTENIbCKON O3ULIUU

WNHTEepakTUBHOCTh B COBPEMEHHOM T€aTpe HE CBOJUTCSH K MPAMOMY (U3MYECKOMY Y4YacTHIO
3puTeNs B CLHEHHYECKOM JeicTBUU. OHa MpOsBISETCS MPEXKIe BCEro B M3MEHEHUM CTaTyca 3pUTeNs
Kak CcyObeKTa TeaTpajlbHOW KOMMYHHKAIMU. 3pUTEIb CTAHOBUTCS AKTHUBHBIM YYaCTHUKOM
IIPOM3BOJICTBA CMBICIIA, @ €T0 PEaKlUs U BEIOOP OKA3bIBAIOT BIMSHUE HA XOJ M CTPYKTYPY CHEKTaKJIS.

Pa3pyiienne «ueTBEPTON CTEHBI» B MHTEPAKTHUBHBIX (pOopMax TeaTpa MPUBOJIUT K Pa3MbIBAaHHUIO
IPaHMIIBI MEXY CLIEHON M 3aJI0M. DTO COMMKEHHUE co3/1aeT 0c000e MPOCTPAHCTBO CO-MIPUCYTCTBUS, B
KOTOPOM aKTEP U 3PUTEND CYLIECTBYIOT B €IMHOM BPEMEHHOM U TEJIECHOM Ioisie. IHTepaKTUBHOCTH
TEM caMbIM yCHJIMBaeT NeppOpMATUBHBIA XapakTep Tearpa, Jejlas KakIbld IMOKa3 YHHKaJIbHBIM
COOBITHEM.

3.3 TenecHOCTh U COOBITUITHHOCTD TEATPAILHOTO AEUCTBUS

KitoueBbIM 37€eMEHTOM NeppOpMATUBHOTO M HMHTEPAKTUBHOTO TeaTpa SIBISETCS TEJIECHOCTb.
Teno axktépa nepectaér ObITh HHCTPYMEHTOM pPENpPE3eHTAIMU NEPCOHaKa U CTAHOBUTCS aBTOHOMHBIM
HOCHUTEJIEM CMbICTa. AHAJIOTUYHBIM 00pa30M TEJO 3pHUTENs BKIIOYAETCS B TeaTpalbHOE COOBITHE KaK
BOCIIPUHUMAIOIIIEE, PEArUPYIOLIEe U CO-IEHUCTBYIOIIEE.

CoOBITUHHOCT  COBPEMEHHOI'O TeaTpa 3aK/o4yaeTcsi B €ro HEmpelCcKa3yeMocTH |
MIPOLIECCYaTIbHOCTH. TeaTpaJlbHOE ACMCTBUE HE CYIIECTBYET BHE MOMEHTA MCIOJHEHUS U HE MOXKET
ObITh CBEJEHO K TEKCTYy WJM 3alucu. OJTO CcONMMKaeT TeaTp ¢ mnephopMaHcOM M PUTyalloM, Te
3HaueHue POpMUpPYETCs uepe3 yyacThe U NepeKuBaHue.

3.4 TlephopMaTUBHOCTh U HHTEPAKTUBHOCTH B KOHTEKCTE MOCTAPAMaTHYECKOIo Tearpa

[Toctnpamaruueckuit Teatp, onucanHblid X.-T. JlemaHowm, siBisieTCs OJHOM M3 KIIIOYEBBIX (OpM
peannzanuu nephOpMaTUBHBIX U MHTEPAKTUBHBIX cTpaTerui. OTKa3 OT JMHEWHOHN ApamMaTypruu u
VEpapXUH TeaTpPaJbHBIX 3JIEMEHTOB CO3/Aa€T YCIIOBHS NIl PAaBHONPABHOIO B3aMMOJIEHCTBHS TEKCTA,
TeJa, MPOCTPAHCTBA U 3PUTEIBCKOIO BOCIIPUATHS.
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B 3TOM KOHTEKCTE HHTEPAKTHBHOCTH CTAHOBUTCS HE BHEHMIHMM 3()QeKToM, a BHYTPCHHUM
MIPUHITUIIOM OPTaHU3aIUK CTIeKTakK/s. TeaTp nepectaér ObITh MEIUATOPOM CMBICIIA U [TPEBPAIACTCS B
MIPOCTPAHCTBO COBMECTHOI'O OIBITA, TJE KaXbI YYaCTHUK — akKTEp WM 3pPUTEIb — BIHUSICT Ha
(dhopMupoBaHHE COOBITHSL.

3akJroueHue

[MephopMaTUBHOCTP W WHTCPAKTUBHOCTH SBJISIOTCS  (YHIAMEHTAJIBHBIMUA  KATErOPHSIMU
COBPEMEHHOTO TeaTpa, ONPEICIISIONMMH €ro 3CTETUYCCKYI0, KOMMYHHKATUBHYIO U OHTOJOTHYECKYHO
tpanchopmaruio. CoBpeMEHHBINH TeaTp BCE B OOJNbIICH CTENEHH OTKA3bIBACTCS OT PENPE3CHTALMU B
M0JIb3Y COOBITHS, OT UHTEPIPETALUN — B MOJIb3Y MEPEKUBAHUS, OT MACCUBHOTO 3PUTEIIS — B MOJb3Y
COy4YacTHHKA.

[TepdopMaTHBHBI W HMHTEPAKTUBHBIA TeaTp OTBEYAET HA BBI3OBBI (PPArMEHTUPOBAHHOW U
MEIUATU3UPOBAHHONW PEaNbHOCTH, mpeyaras (GOpMy KMCKYyCCTBA, OCHOBAaHHYIO Ha IKHBOM
MPUCYTCTBUU ¥ COBMECTHOM ormbiTe. OH HE CTPEeMHTCSl K Iepeladye TOTOBBIX CMBICIOB, & CO3/1aeT
YCJIOBUSI U1 UX BO3HHUKHOBEHHS B TpoOIecce B3auMoJeHcTBHsI. TakuM 00pa3oM, TeaTp CTaAHOBHTCS
MPOCTPAHCTBOM JIHANIOra, SKCIEPHMEHTa M COBMECTHOTO TPOW3BOJCTBA PEATbHOCTH, OTpaXkas
KJIFOUEBBIC KYJIbTYPHBIC U PUIOCOPCKUE CABUTH COBPEMEHHOCTH.
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AHAJIN3 PAZBUTUSA TEOAE3NYECKOI'O COITPOBOXKAEHUA CTPOUTEJIBCTBA

Kanamoaee Anuwep — macucmpanum KazHUTY um. K.U.Camnaesa,
Typcoexoe Cepux Baxumoesuu — accoy.npogeccop kagedpor M/ul’, KazHUTY um. K.U.Camnaesa
Anmamul, Kazaxcman

AHHOTALUA

B crartee mpencrtaBieH aHANM3 OBOJIONMM METOJOB UM TEXHOJIOTUH Te0Je3N4ecKOro
conpoBoxkaeHuss (I'C) crpouTenbHbIX IpOEKTOB. PaccMarpuBaeTcst mepexo] OT TpaJUuLMOHHBIX
ONTUKO-MEXaHUYECKUX TMPHOOPOB K COBPEMEHHBIM BBICOKOTOYHBIM 3JIEKTPOHHBIM KOMILIEKCAM.
Ocoboe BHMMaHHE YIEICHO POJIM TJIOOAIBHBIX HABUTAIMOHHBIX CHYTHHKOBBIX cucteM (GNSS) u
AJIEKTPOHHBIX TAaXEOMETPOB, a Takke HUX OHPPEKTUBHOH KOMOWHAIMU JUIS pEHICHUs 3ajad,
BO3HHUKAIOMIMX IPU HMHTErPAalMM TIE0/JE€3MYECKMX JIaHHBIX C CHUCTEeMaMd HH(OPMAIMIOHHOTIO
MozenupoBanus 3aanui (BIM). Onpenenensl kitoueBble HampasieHus pazputus 1'C, BkiItovaromue
aBTOMAaTHU3alMIO0, BHeApeHue mudpoBbix apoiHukoB (Digital Twins) u noBeimeHue 3¢hdekTuBHOCTH
MoHUTOpHUHTA nedopmanmii. OTOEIFHO PAacCMOTPEHBI OCOOCHHOCTH NPUMEHEHHS JIIEKTPOHHOTO
taxeomeTrpa Leica TS02 Plus u GNSS-npuemnuka South G1 Plus npu Bo3BeneHuu AByXOI0YHOTO
KJIyOHOTO JloMa B YCJIOBUSIX INIOTHOM FOPOJACKON 3acTpOMKH (Ha mpumepe I. Anmartbl), 000CHOBbBIBas
3¢ GEeKTUBHOCTh J@HHOrO HMHCTpyMeHTapus. IlokasaHo, 4yTo nuM@poBH3aLUsi TIE€O0AE3UU SBISIETCS
KPUTHYECKHM (DaKTOPOM JUIsl IOBBIIICHHS KaueCcTBa, 0€301aCHOCTH ¥ SKOHOMHUYECKOH 3(h(heKTHBHOCTH
CTPOUTENILHOM OTpaciu.

KuroueBble ciioBa: ['eone3nueckoe CONpPOBOXKIEHHUE, CTpouTesnbcTBO, GNSS, 371eKTpOHHBIM
taxeomeTp, BIM-unrerpauus, kiyousiii 1om, Leica TS02 Plus, South G1 Plus

Beenenue

I'eonesnueckoe compoBoxaeHue crpoutenbcrBa (I'C) sBisercs HeOThEMIIEMOW M KPUTHYECKH
Ba)XHOH YaCThIO HHBECTHIIMOHHO-CTPOUTEIILHOTO ITUKJIA, 00ECTIEYNBAasi TOYHOCTh MPOEKTHBIX PEHICHUH
Ha BCEX ATanax: OT U3bICKaHMUH /10 cZjaud 00BEKTa B HKCIUTyaTaIlUI0 U MOCIEIYIONEro MOHUTOPUHTA.
KagectBo reonmesndeckux pabOT HANpsSMYIO OINpEIeNseT JOJTOBEYHOCTh, OE€30MacHOCTh U
COOTBETCTBHE BO3BOJAMMOr0 OOBEKTa IPOEKTHOM JOKYMEHTaluu. B ycClIOBHSIX COBPEMEHHOTrO
CTPOUTENBCTBA, XaPAKTEPHU3YIOMIETOCS YCIOKHEHUEM apXUTEKTYPHBIX (OPM, POCTOM ITAKHOCTH U
HE00XO/IMMOCTBI0O MUHUMH3AIMKM CPOKOB, BO3pAacTalOT TPeOOBAaHUS K ONEPATUBHOCTH, TOYHOCTH U
HA/ISKHOCTH T'€0€3HUECKOT0 KOHTPOJIS.

Oco0yr0 aKkTyalbHOCTb JAaHHBIM BONPOC MPUOOpETaeT NMpU BO3BEAEHUM MHOTOOIOYHBIX JKUIIBIX
KOMIUIEKCOB B YCJIOBMSIX IUIOTHOM TOPOJCKOW 3acTpOilku, Hampumep, B I. AnMartbl. CTpOUTENBCTBO
JBYXOJOYHOT0 KIIyOHOTO JOMa CONPSKEHO C TAKUMU I€0/Ie3NYECKUMHU BBI30BaAMHU, KaK:

1. OGecrieueHne BBHICOKOH TOYHOCTH TMO3UIIMOHHPOBAHUS M BEPTUKATBHOCTH KOHCTPYKUUH TMpH
OrpaHUYEHHOM IPOCTPAHCTBE U BHICOTHBIX TOMEXAX.

2. CoOmroeHre TOYHOCTH B3aMMHOTO PacoIOKEHUS U CONPSKEHUS IBYX HE3aBUCHUMBIX OJIOKOB,
BKJIIOYas [T0JI3€MHbIE€ TAPKUHTH U OOIIUE 30HBI.

3. Heo0XoauMOCTh TOCTOSIHHOTO MOHUTOPHHTA 3a BIMSHUEM HOBOTO CTPOUTEIBCTBA Ha
OKpykaromryto 3acTpoiiky. Ilepexon k nmppoBbiM Merogam ['C, OCHOBaHHBIM Ha PAIMOHAIBHOM
WCTIOJIh30BAaHUU HMMEIOIIETOCS AJIEKTPOHHOTO HWHCTPYMEHTApHsl, CTAHOBHUTCS KIFOYEBBIM (aKTOPOM
ycriexa B TaKUX IMPOeKTax.

Ha npoTskeHMM TOCIEOHUX JECATUIIETHNA TEO0JIE3UYECKOE CONMPOBOXKACHUE MPETEPIEIO
Kap/JWHAJIbHBIE U3MEHEHHUsl MOJ BJIMSHUEM HAy4yHO-TEXHHUYECKOro mporpecca. IIpobGiema cocTtout B
HEOOXOJMMOCTH CHCTEMAaTH3allil W aHalli3a »JSTUX W3MEHEHHMH, OIICHKHM WX BIHUSHHUA Ha
MIPOM3BOJICTBEHHBII NpPOLIECC U BBISABIEHUS HauOojiee MEpCHEKTHBHBIX HAINPABICHUN JalbHEHIero
pa3BuTHs I'C B KOHTEKCTE mepexoaa CTpOMTeNbHOW oTpaciu K mapaaurme Muaycrpum 4.0. Lens
paboter: [IpoBecTH KOMIUIEKCHBIM aHadM3 pa3BUTHSA METONOB W TEXHOJOTHH Te0Ie3MYeCcKOro
COINIPOBOKACHUSI CTPOMTENbCTBA, OLEHUTh 3(PPEKTUBHOCTH COBPEMEHHBIX LU(PPOBBIX pELICHUH,
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OCHOBAHHBIX Ha MPUMEHEHHMH SJIEKTPOHHOro Taxeomerpa u GNSS-npuemHuKa, U cHOpMyIHPOBATH
KJIIOYEBbIE TEHICHIIMM PAa3BUTUS OTpPACId Ha ONMXKAMIIyI0 NEpCleKTHUBY, YUYUTHbIBas CHEnUupUKy
MHOT00JIOUHOTO KHJIOTO CTPOUTENIBCTBA B TOPOJICKOM CpeJIe.

3aoayu uccneoosanus:

1. PaccMOTpeTh HCTOPUYECKHUE TAllbl Pa3BUTHUS T'€OAE3UUECKOT0 HHCTPYMEHTAPUSI.

2. Ilpoananu3upoBaTh TEXHUKO-IKOHOMUYECKYIO J(P(EKTUBHOCTh BHEIPEHUS COBPEMEHHBIX
CIIyTHUKOBBIX U 3JIEKTPOHHO-OIITUYECKUX TEXHOJIOTMH B YCIIOBUAX F'OPOJICKMX KAHBOHOB.

3. HccnenoBary mpobsiemMbl W mepcnektuBbl nHTerpanuu ['C ¢ cucremamu BIM u cosnmanus
UG POBBIX TBOMHUKOB JJIs1 KOHTPOJISI TEOMETPHHU MHOTOCEKITUOHHBIX 3/1aHUH.

4. ObocHOBaTh pOJIb KOMOMHAIIMM TNPUOOPOB B TMOBBIILIEHUM TOYHOCTHU U CHUKCHHUH
YeJI0BEYEeCKOro (akTopa.
Hcropuyeckuii 0030p u TpaagunuoHnbie MmeToabl I'C. Kinaccuueckasi reoge3usi B CTpOUTEIbLCTBE

PanHue »sTanbel reoe3MYECKOro COMPOBOXKACHMS ONUPAINCh Ha IPUMEHEHHME OINTHKO-
MeXaHU4YeCKUX MpuOopoB. OCHOBHBIMU WHCTPYMEHTaMH SIBJISUIUCH TEOJIOJIUTHI, HUBEIUPHI U MEPHBIC
JEHTBl. DT METO/bl, OCHOBAHHbIE HAa T'€OMETPUYECKOM HHUBEIUPOBAHUU M YIJIOBBIX HU3MEPEHUSX,
TpeOoBaM BHICOKOW KBanU(UKALWK HCIOIHUTEICH, ObUIH TPYJOEMKHMH, 3aBUCEIH OT IMOTOJHBIX
yCIIOBUM U 00J1a1ajii OTPaHMUYEHHONW CKOPOCTBIO Mepefauu JaHHbIX. TOYHOCTh M3MEpPEHMM 3aBucela
OT CyOBEKTHUBHBIX (PAKTOPOB, a OOBEM HCIOIHUTENBHON JOKYMEHTAMH (KYpHAIbl H3MEPEHUIA,
yepTe)ku) ObUT KpaiiHe BenuK. B kadecTBe mpuMepa TPaJWIMOHHOTO pacueTa MOXHO IPHBECTH
dbopMyIy 7S ONpeieNICHUs MPEBhIIICHUS /1 IPU T€OMETPUIECKOM HUBEIHPOBAHUU:
h=i-v=(a-b)+ (iv-va) (1)
20e I — omcuem No 4epHol CMOpOHe peliku, vV — Omcuem no KPAcHoU CMOopoHe pelku, a u b —
omcuemvl No peuKam Ha nepeoHell U 3a0Hel MouKax, iv u va — nonpasxu.
HecmoTps Ha HegoCTaTKU, TPAAULIMOHHBIE METOJIbI 3aJ0XKWIH (PyHIAaMEHTAIbHbBIE MPUHIUIIBI

pa3OMBOYHBIX PaOOT U BEICOTHOT'O KOHTpOJIs [1].
Ilepexon Kk 3JIEKTPOHHO-ONTHYECKUM Npudopam

Havanom unudpoBuzanuu craso mNoOsIBICHHE 53IEKTPOHHBIX TaxeomeTpoB (OT) u 1udpoBbIx
HUBEIUPOB B KoHLe XX Beka. B wactHocTH, 3nekTpoHHBIH TaxeomeTp Leica TS02 Plus sBnsercs
SPKUM IPUMEPOM TAaKOT'0 Mepexojia, oOecneurnBasi BICOKYI0 TOYHOCTb YTJIOBBIX U3MepeHuil (0T 5 10 7
CeKyH]1) M 0e30TpakaTesIbHbIe U3MEPEHUS. DIEKTPOHHBIN TaXEOMETPhI MO3BOJIMIIN:

e ABTOMaTU3HUpOBATh 3alUCh U XPAaHEHHUE PE3YJIBTATOB U3MEPEHUN.

e Ocy1iecTBUTh 0€30TpakaTelIbHbIE U3MEPEHUSI PACCTOSHUM, YTO OCOOEHHO 1IEHHO B YCIIOBHUSX
OrPaHUYEHHOI0 JOCTyIa Ha 00BEKTE, XapaKTEPHOTO JUISI KITyOHBIX IOMOB.

e lHTerpupoBaTh MUKpPOMIPOIIECCOPHI /1JISl BBIMOJIHEHUS PaCU€TOB HETIOCPECTBEHHO HAa OOBEKTE.

o CyIIECTBEHHO MOBBICUTh CKOPOCTb M TOYHOCTH YIJVIOBBIX W JIMHEHHBIX W3MEPEHMM, YTO
3aJI0KUJIO0 OCHOBY JISI CJIEYIOIIETO ATamna pa3Butus [1].

Cospemennbie nugposbie TexHoJaoruu B I'C. Pojib ¢cyTHUKOBBIX HABUTALIMOHHBIX CHCTEM
(GNSS)

I'mobGanpHble HaBuranuonuele cmyTHHKOBBIE cuctembl (GPS, T'JIOHACC, Galileo, BeiDou)
MPOM3BENIM PEBOJIIOIMIO B Teoje3ndeckoM corpoBoxkaeHuu [2]. IIpumenenne GNSS-npreMHUKOB
o0ecreyrBaeT BBHICOKOTOYHOE MO3UIIMOHHUPOBAHNUE CTPOUTEIBHBIX KOHCTPYKUMI M 3JIEMEHTOB B
€AMHOU roCyTapCTBEHHON WJIM MECTHOW cucTeMe KOopauHaT. OCHOBHBIE PEKUMBI M IPEUMYIIIECTBA:

e RTK (Real-Time Kinematic): OOecrieunBaeT CaHTUMETPOBYID TOYHOCTH B PEATbHOM
BPEMEHH, YTO KPUTUYECKU BAXKHO ISl ONIEPATUBHOM pa3OMBKU Ocel M BbIHOCA MPOEKTHBIX Touyek. Ha
00BEKTe, Pacloio’)keHHOM B Anmartsl, ucnoinbizoBaiicss GNSS-npuemunk South G1 Plus. 3tot npubop
3¢ (HEeKTUBHO MPUMEHSJICS Ul CO3AaHMsI U KOHTPOJIS reosie3nueckoi pazouBounoil ocHoBbl (I'PO) Ha
OTKPBITON TEPPUTOPHH.

e Cl105kHOCTH IPUMeHeHHs B AIMAThI: B yCIIOBUSX MIIOTHOM 3aCTPOKU U TOPHOTO perbeda T.
AnmarTsl, T1€ MHOTOATAKHBIE 3[aHMsI U €CTECTBEHHBIE MPErpabl CO34al0T OMEXU U OTPaHUUYUBAIOT
BUIUMOCTh HeOocBoja, mpumeHeHne GNSS-mpuemnuka South G1 Plus B pexume RTK 6bL10
OCJOXKHEHO. JT0 TpeboBalo 0053aTENbHOT0 KOMOWHUPOBaHMS  CIIyTHHKOBBIX JIaHHBIX C
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BBICOKOTOYHBIMH YTJIOBBIMH M JIMHEHHBIMU W3MEPEHUSIMU, TOTYYECHHBIMH C TIOMOIMIBIO TaXxeoMeTpa
Leica TS02 Plus, miia obecriedennst TOUHOCTH pabOT BHYTPU CTPOUTEITHHON TIIOLIAIKH.

e Monutopunr pgedopmanmii: IlocrosHHo paeiictByromue GNSS-cTaHIMM — 1O3BOJSIOT
KOHTPOJIMPOBATh OCAJKA U CMEIICHHS KPYITHOTa0APUTHBIX OOBEKTOB ¢ MUJLTUMETPOBOW TOYHOCTHIO.
JUJis1 KWITBIX KOMIUIEKCOB 3TO OCOOEHHO BaYKHO TSI KOHTPOJISI PABHOMEPHOCTH OCAJIKH JIBYX OJIOKOB.

Pucynok 1 — GNSSHpI/IeMHI/IK South G1 Plus

Ha3semnoe n1a3epnoe ckanuposanue (H/IC) n komOMHNpOBaHHbIE METOABI

Texnonorus nazepnoro ckanupoBanusi (HJIC) siBasiercss mepenoBbIM METOAOM, IO3BOJISIOIIMM
OBICTPO U C BBICOKOM MJIOTHOCTBIO MOJYYUTh TOUHYIO TPEXMEPHYIO MOJelb 00BbeKTa B BUAE oO1aka
Touek. XoTs Ha AaHHOM 00bekTe HJIC He mpuMeHsoch, ero NoTeHIual ClIeyeT paccMaTpuBaTh Kak
CIIENYIOIINMN JTal pa3BUTHs KOHTPOJISI KadyecTsa [3].

e [I[puMeHeHUe TPAAMUHOHHBIX METOAOB [Jisi KOHTPOJsi MoHoJuTta: [lpm Bo3BeneHHMH
MOHOJIUTHBIX KOHCTPYKLUHUH KIIyOHOTO JJOMa KOHTPOJIb OCYILECTBIISUICS MOCPEICTBOM 3JIEKTPOHHOTO
taxeometpa Leica TS02 Plus MeTo10M UCTIOTHUTEIHLHOM CHEMKH IO OTMETKAaM, YTO TTO3BOJIHJIO;

1. KonTponupoBare monokeHHe ONanyOKu 0 3alMBKM OeTOHa  (OmepaTHBHOE
onpe/iereHue OTKJIOHEHUI OT IPOEKTHOTO MOJIOKEHHUS ).

2. [TpoBOANTH MCTIONHUTENBHYIO CHEMKY KaXKJIOTO 3Ta)ka JJIsl KOHTPOJS BEPTUKAIBHOCTH
CTEH M KOJIOHH, a TaK)K€ TOYHOCTH TIPOEMOB.

3. [IpoBepsATh B3aMMHOE pACIHOJOXKEHHE OCeH IBYX OJOKOB C BBICOKOW TOYHOCTBIO,
HEOOXOIUMOM JIJIsi COMPSDKEHUST OOIINX JIEMEHTOB.

[IpenmyiiecTBOM KOMOMHUPOBAHHOTO MOJXOAa SABISETCS coueTaHue Bo3MokHocTelt GNSS-
npuemHuka South G1 Plus (m1st ObICTpBIX H3MEpEHN Ha OTKPHITOM MPOCTPAHCTBE U MpuBs3ku K ['PO)
u onekTpoHHoro TaxeomeTpa Leica TS02 Plus (mnst BBICOKOTOYHBIX pPa3OMBOYHBIX paboOT U
WCTIOTHUTEIPHOW CBhEMKHM BHYTPM KOHTypa 3JaHHs) JOKazalo CBOWO J(P(EKTUBHOCTE U
HKOHOMHUECKYIO 11€71€CO000pa3HOCTh AJIS MPOEKTa KITyOHOTO JIOMa B YCIOBUSX AJIMATHI.

IIpumenenue d1ekTponHoro taxeomerpa Leica TS02 Plus

B orimume ot noporocrosummx poOOTH3MPOBAHHBIX CHCTEM, AJIEKTPOHHBIA TaxeomeTp Leica
TS02 Plus siBnsieTcst mpuMepOM ONTUMAIIEHOTO BRIOOpA MHCTPYMEHTA JIJIsl BRICOKOTOUYHBIX padoT [2].

e TouHocTh M MOBTOpPsieMOCTh: TaxeomeTp oOecneunBaeT BHICOKYIO TOUYHOCTh (5-7") yrioBbIX
U JIMHEWHBIX H3MEpPEHUll, YTO KPUTUYECKH BaXHO Ui Mepelayd Oced Ha JTaXd M KOHTPOJS
BEPTUKATBHOCTH KOHCTPYKINI MHOT0O0uHOTO JKK. [1]
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e PazouBounble padotbl: [Ipubop He3amMeHUM Ui pa3OMBKU MHOXKECTBA SIOJHOTHITHBIX
3JIEMEHTOB (KOJIOHHBI, CTEHBI, IIPOEMbI) Ha Pa3HBIX 3TAKaX C MUHUMAJIbHBIMU BPEMEHHBIMH 3aTpaTaMu
1 BBICOKOM TOBTOPSEMOCTBIO.

e ApToMaTtu3anusi JaaHHbIX: XoTs TS02 Plus He sBusercs poOOTU3MPOBAHHBIM, OH
ABTOMATH3HPYET 3alMCh U XPaHEHUE JAHHBIX, YTO COKPAIIAeT BEPOSATHOCTH ONIMOOK, CBS3aHHBIX C
PYYHBIM BelE€HHEM KypHaioB. lcnonp3oBaHue HTOro mnpudopa SBISETCI SKOHOMHYECKU
OTIPABIAHHBIM JJII CPEIHUX CTPOHUTEIBHBIX MPOEKTOB, IJIE CKOPOCTh PAabOTHI OJHOTO Oleparopa-
reoJie3ucTa JOCTaToO4YHa.

Pucynox 2 — Dnexrponnsriii Taxeometp Leica TS 02 Plus

HNurerpanus ¢ uHpopmanuoHHbiM MoaeaupopanueMm (BIM) m uudpoBbiMH JBOHHHMKAMU.
B3aumocsssb reogesnu u BIM

WNndpopmanmonnoe moaenupoBanue 3naHuii (BIM) TpeGyeT TOYHBIX NPOCTPaHCTBEHHBIX
JAHHBIX TSI CO3/IaHMs, TIPOBEPKU U YIPABJICHUS MOJIEIBIO HA MPOTSHKEHUH BCETO KU3HEHHOTO ITHKIIA
o0bekTa. ['eoqie3ust cy>KUT OCHOBHBIM MOCTaBIIMKOM 3THX AaHHBIX [4]. [ludposoit neoitnuk (Digital
Twin) 00BEKTa CTPOUTENLCTBA — 3TO JWHAMHYECKas BUPTyalibHas KOMHS (U3UIECKOTO OOBEKTa,
KOTOpasi CUHXPOHU3UPYETCS C HUM B PEaJbHOM BPEMEHHU C IOMOUIbIO JAHHBIX, NMOCTYHAIOIUX OT
GNSS-ceHcopoB, TaXeOMETPOB U APYTUX TaTUUKOB.
IIpenmymecrBa:

ollporuosnoe MoaeanpoBaHue: Bo3MOXHOCTh NMPOTHO3MPOBATH IOBEACHUE KOHCTPYKLIHHA M
MH)KEHEPHBIX CUCTEM I10]1 BO3/IEHCTBHEM BHEIIHUX (PaKTOPOB (TeMIieparypa, ocaaku).[5]

oOnTumu3anusa kcruryarauuu: IloBeimenne >pQeKTHBHOCTH YIIpaBiIeHHsT 00BEKTOM IOCIIE
BBO/Ia B OKCILTYaTalHMIO 3a CYET MOCTOSHHOTO MOHUTOPHHTA COCTOSTHHSL.

Bb130BbI 1 IP00JIeMBbI BHEIPEHUS

HecmoTpst Ha oueBUAHbBIE MPEUMYIIECTBA, MEPeXol Ha MoJHOCThIO IudpoBoe I'C compsikeH ¢
psAIOM TIpOoOIEM:

1. IIpo6aema coBmecTuMocTH JaHHbIX: Pasnuuus B ¢opmarax nanusix (BIM, GIS,
oOJaka Touek) TpeOyIoT pa3paboTKK CTaHIAPTH3UPOBAHHBIX MPOTOKOJIOB 0OMeHa, Takux kak [FC [4].
Hannsie ¢ TS02 Plus u South G1 Plus TpeGoBanu xoHBepTanuu W aganTanuu Ais pabotel B BIM-
cpene.

2. Kagpossiii Bonpoc: Heo0XxonuMocTh NepenoJroToBKU T€0E€3UCTOB UId palboThl ¢
BBICOKOTEXHOJIOTUYHBIM 000pYI0BAaHUEM, MPOTpaMMHUPOBAHUEM U OOpabOTKON OOJBIIUX OO0BEMOB
nanHbix (Big Data).

3. Bbicokasi croumMocTh 000pynoBanus: Baenpenue poOOTH3UPOBAHHBIX KOMILIEKCOB U
Ja3epHBIX CKAaHEPOB TPeOyeT 3HAYUTENIbHBIX MEePBOHAUAIbHBIX MHBECTHIIMM, YTO OTPaHUYMBAET UX
UCMOJb30BAaHUE Ha MalbIX M CpeaHuX oObekrax. I cpenHux 3acTpOMIIMKOB B AJIMATHI,
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ucnons3oBanue komOuHarmu Leica TS02 Plus u South G1 Plus sBnsieTcst onTuManbHbIM OamaHcoM
MEX1y TOYHOCTBIO U CTOUMOCTHIO.

IlepcniekTUBBI U HATIPABJIEHUS PA3BUTHS

Byaymiee reone3nueckoro COMPOBOXKICHHS HEPA3phIBHO CBA3aHO C  HCIOJIB30BaHHUEM
TEXHOJOTui uckyccrBeHHOro umHremiekra (M) u MammaHOrO 00y4eHHs aisi 00paboTKH 00JIaKOB
TOYEK, aBTOMATHIECKOM KIacCu(UKAIMU 0ObEKTOB U BBISBJICHHS aHOMAJIUH. [5]

e Ucnoan3oBanue HWMMUWU: Apromaruszanus CO3JaHHUS  HWCIOJIHUTEIBHOW  JIOKYMEHTAlUH,
ONTUMHU3ALNS TPACKTOPUI CKaHUPOBAHUS, pecka3zaHue Ae(opMalOHHBIX MPOIECCOB.

e lonosineHHasi peanbHOCTh (AR): Ilpumenenne AR-04YKOB MO3BOJISIET T'€OAE3UCTY WIHU
CTPOMUTEIIO0 BUAETh MPOCKTHYIO MOJEINb, HAIOKEHHYIO Ha PEalIbHYI0 CTPOUTENbHYIO IJIOMAAKY. JTO
MO3BOJISIET HATJISTHO KOHTPOJHUPOBATh COBMEILIEHUE OCEM M KOMMYHHMKALIUNA JABYX OJIOKOB KOMILIECKCA.
Pa3Butne Oyner UATH MO MyTHU CO3JAHMS UHTETPUPOBAHHBIX MPOTPAMMHO-ANNAPATHBIX KOMILIEKCOB,
CIOCOOHBIX OOBEIUHATH AaHHBIE OT Bcex HCTOYHHKOB (GNSS, TaxeoMeTpsl, CKaHepbl) B €IMHOU
001auHOM cpese i 001Iero A0CTyIa U YIpaBICHHUS.

3ak/ro4yeHue

[IpoBeneHHBIN aHaMM3 MOATBEPKIACT, YTO TEOAC3UUYECKOE COMPOBOXKICHHE CTPOUTEIHCTBA
HAXOJIWTCS Ha dTane akTUBHOW mHdpoBoil Tpanchopmanuu. [lepexom OT TOUEUHBIX HW3MEPEHHUH K
CILUIOIIHOMY MPOCTPAHCTBEHHOMY CKaHWPOBAHUIO U MOHUTOPUHTY B PEAIbHOM BPEMEHU KapIUHAIBHO
MEHSIET METOJI0JIOTHIO U ToBkImaeT TouHocTh ['C. Ha mpumepe cTpouTenbcTBa MHOTOOIOYHBIX KUITBIX
KOMIUIEKCOB B YCIOBHUSIX IUIOTHOM TOPOJCKON 3acTpoiiku (AJjMarbl) MOKa3aHO, 4YTO HMMEHHO
KOMIUIEKCHO€ M palMOHAJIbHOE NPUMEHEHHUE HWMEIOIIETOCS WHCTPYMEHTApUus — JJIEKTPOHHOTO
taxeometpa Leica TS02 Plus u GNSS-npuemuuka South G1 Plus — mo3Bosnsier 3¢ ¢hekTuBHO pemarhb
3a/1aud  CJIOXKHOTO TIO3UIIMOHUPOBAHUSA W COMNPSDKCHHS KOHCTPYKIMH, JOCTUTass TpPU STOM
ONTUMAJILHOTO COOTHOUICHHSI «CTOMMOCTh-TOUYHOCTEY. KiTloueBbIM HampaBlIeHUEM Pa3BUTHUS SIBIISIETCS
nonHas uHTerpanus I'C ¢ BIM-TexHONOrHsIMH U CO3[IaHUE IU(PPOBBIX IBOMHHUKOB, YTO MO3BOJISIET
MEepPEeNTH K MPOAKTUBHOMY YIIPABJICHUIO Kaue€CTBOM M PUCKAMH Ha CTPOMTENbHOW Tuiomaake. s
YCIENHOW peanu3aluy 3THX TEHACHIMH HEOOXOAMMO COCPEAOTOYMTH YCHIIMA Ha CTaHIapTU3ALUU
oOMeHa TaHHBIMHU U Pa3BUTUM KOMIETSHIIUI TIepcoHaa.

Cnucok JuTepatypsbl
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Mocksa: Akanemuueckuit mpoekt, 2013. — 538 c.

2. BarpakoB FO.I'. GNSS-TeXHOJIOIMH B COBPEMEHHOM CTPOUTENLCTBE // BECTHUK rpaskaaHCKUX
umwkenepoB. — 2019. — Ne 1 (72). — C. 143-150.

3. ITomos B.II., Cmupuos B.C. JlazepHoe CKaHMpOBaHUE KAK WHCTPYMEHT HCIOJHUTEIBLHOU
reosie3ndeckoit creMku // IzBectus By3oB. ['eone3ust u aspodorochemka. — 2020. — Ne 4, —
C. 78-85.

4. Eastman, C. M., Teicholz, P., Sacks, R., & Liston, K. BIM Handbook: A Guide to Building
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— Wiley, 2018. — 650 p.
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3PUTEJIb KAK YYACTHUK CHEHUYECKOI'O COBbITUA
B IIOCTAHOBKAX KPUCTUAHA CMEJICA

Boponuuxun Hean Anexcanoposuu

mazucmpaum 2 Kypca

Kazaxckas Hayuonanvnas Axademusn Hckycemes um. Temupbexa JKypeenosa
Anmamel, Kazaxcman

Annomauusn:

B crarbe paccmarpuBaercst TpaHchopManys poiaH 3puTeNs B TOCTaHOBKaX (PMHCKOTO pexuccépa
Kpuctnana Cwmenca, B dactHoctd B crekrtakie The Unknown Soldier (Tuntematon sotilas).
AKTYyaJbHOCTh HCCIICIOBAaHMS OOYCIIOBJIEHA YCWJIICHHEM TEHJICHIMH BOBJCUCHHS 3pUTENS B
COBPEMEHHOM Te€aTpe U NEPecCMOTPOM TPAJULHUOHHON MOJAEIN TeaTpajJbHOM KOMMYHUKALIHH,
OCHOBaHHOM Ha YETKOM pa3efieHuH CLEeHbl U 3ana. Lleab craTbu — BBIABUTH U IPOAHAIM3UPOBATH
PEXKUCCEPCKUE CTPATErUH, MOCPEACTBOM KOTOPBIX 3pUTENb B cHekTakisix Cmenca mpeBpalaercs u3
BHEUIHEr0 HaOmofarenass B aKTUBHOIO YYacTHHKAa CIEHMYECKOro coObiTus. Benymmum noaxonom
WCCJIEIOBAHUS SIBIISIETCS TEOPETUKO-AHAIIMTUYECKUN aHalIM3 CLEHUYECKUX HPUEMOB U ATHUYECKUX
MEXaHHU3MOB B3aUMOJICHCTBUS CO 3pUTEIbCKOM aylIuTOpueH, 3aQUKCUPOBAHHBIX B HAy4YHBIX
UCCIENOBAHUAX, MNOCBAIEHHbIX Tearpy Kpucrnana Cmenca. B pesynprare  uccinegoBaHUs
YCTaHOBJIEHO, YTO BKJIIOYEHHME 3pUTEIS B CLEHUYECKOE IIPOCTPAHCTBO OCYILIECTBISIETCS 4epes
¢busnueckoe cOMMKEHHE aKTEPOB U MYOIUKH, BU3YalbHOE OTPAXKCHHE AyJUTOPHUH B CLEHUYECKOM
JNEUCTBUM U NPUHYIUTEIILHOE MO3UILIMOHUPOBAHNE 3PUTENS IO OTHOIIEHUIO K HAI[MOHAJIbHOW UCTOpUU
U KOJUIGKTUBHOM mnamsATu. IIpakThdyeckas 3HAaYMMOCTb CTAaTbU 3aKJIKOYAETCd B BO3MOXHOCTH
IIPUMEHEHHUS] BBISBICHHBIX PEXUCCEPCKUX MPUHLUIIOB B COBPEMEHHOM TeaTpajbHOW MpaKTUKE, a
TEOpeTHYECKass — B pPACUIMPEHUM MPEIACTABICHUNM O 3pUTENleé KaK CTPYKTYpPHOM 3JEMEHTE
MOCT/IPAMaTUYECKOTO U MOJIUTUYECKOTO Tearpa.

Knruegwie cnosa:

3puTeNb; Yy4yacTHe;, CIeHHYeckoe coObiTHe; mnonauthueckuit Ttearp; Kpucrtuan Cwmenc;
MIOCTIpaMaTUYECKUI TeaTp

Beeoenue:

B coBpemenHoM Tearpe BCE Ooiee axkTyaJbHOM CTaHOBUTCS IpolieMa IepecMoTpa
TPaJAMLIMOHHOW pOJIM  3pUTENs KaKk T[IaCCHUBHOTO  HaOMoAarens CLEHUYECKOro  JeHCTBUSL.
[locTnpamarnyeckue M NOJNUTHUYECKHE TeaTpajbHbIE NPAKTUKM CTPEMSATCS Pa3pyLIUTh JUCTAHLUIO
MEXJy CLIEHOHM M 3aJ0M, BOBJIEKasi 3pUTENS B MPOLIECC OCMBICIEHMS MPOUCXOJSIIET0 HE TOJIBKO Ha
MHTEJUIEKTYaJIbHOM, HO U HA TEJIECHOM M SMOLIMOHAJIBHOM YpPOBHSX. B 3TOM KOHTEKCTE TBOPYECTBO
¢unckoro pexuccépa Kpucrmana Cwmenca mpenctaBisieT coOOW  MMOKa3aTeNbHBIA — IPUMEP
PaZMKaJIbHOTO NIEPEOCMBICIIEHUS 3pUTENBCKOM IMO3ULINN.

l'unoresa uccnenoBaHus 3aKiIOYaeTcsl B TOM, 4To B noctaHoBkax Kpucrmana Cmezca 3purenb
CO3HATEeNBPHO TMEPEBOIUTCS M3 TMO3MIMK BHEIIHEro HaOmofaTenss B IMO3UIMIO COyYaCTHHKA
CIIEHYECKOTO COOBITHUS MOCPEICTBOM PEXHUCCEPCKUX U MPOCTPAHCTBEHHBIX PEIICHUN.

Lenb cTaThu — MpOaHAIM3UPOBATh MEXaHU3MbI BKIIIOUSHHUS 3pUTENS B CIEHUYECKOE COOBITHE B
nocraHoBkax Kpucrnana Cmenca.
3aziaun UCCIIEOBaHNUsA:
1. BBISIBUTH OCHOBHBIE TPUEMBI BOBJICUEHHUS 3PUTEIS;
2. ONpeAennuTh XapaKTep 3pUTEIBCKOTO y4acTUs B CLIECHUYECKOM JEHCTBUM;
3. paccMOTpeTh 3TUYECKOE U MOJIMTHYECKOE U3MEPEHNE JaHHON PEeKUCCEPCKON CTpaTeruH.
Ocnognasn uacmo:

OnHuM W3 KIIOYEBBIX CHOCOOOB BOBIIEUEHHUS 3puTens B cnekrtakiiax Kpucrnana Cwmenca
SBIIIETCS Pa3pylleHHWe MPOCTPAHCTBEHHOM TpaHMIIbI MEXIYy CUeHOW U 3aioM. B mocranoBke 7he
Unknown Soldier akT€pbl, NCTIONHSAIOLINE PO COJNJAT, BXOIAT B 3pUTENbHBIN 327 BMeCTe ¢ IMyOInKon
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U 3aHUMAOT MeCTa Cpeau 3pUTEeNeid, TeM CcaMbIM CTUpas TPHUBBIYHOE paA3JCIICHUE MEXIY
ucnonHuTensaMu u ayauropuei (1). Ilono6Hoe mpocTpaHCTBEHHOE PELlICHUE U3MEHSIET CTaTyC 3pUTENs,
BKJIIOYAs €T0 B CTPYKTYPY CLEHHMYECKOTO COOBITHSI.

JIOTIOIHUTENBHBIM HWHCTPYMEHTOM BOBJICUEHHSI CTAHOBUTCSA MCIOJIb30BAHUE BUACONMPOCKIINMI,
OTpaXaIUX HM300paKEHUE 3PUTENBHOIO 3ajla Ha ClieHe. BusyanbHoe NMpHUCYTCTBUE ayAUTOpUU B
CIICHMYECKOM NPOCTPAHCTBE MOAUYEPKUBACT aKTYyalbHOCTh TEaTpajbHOIO «37eCh U ceiuacy u
ycunuBaeT 3((eKT B3aMMHOTO HAOMIONEHHs, NMPH KOTOPOM 3pHUTEIb OKAa3bIBACTCS OIHOBPEMEHHO
CyOBEKTOM U 00BEKTOM CIieHuYecKoro B3rsiaa (1).

B pe3ynbrare mogoOHBIX PEKUCCEPCKUX PEIICHUN 3pUTETh YTPAYUBACT MO3UIIUI0 HEUTPATHHOTO
Habmonarena. VccnenoBareny OTMEUAlOT, YTO B CHEKTAKJEe 3PHUTENb OKAa3bIBACTCA BBIHYKICHHBIM
3aHATH OMPEICICHHYIO TMO3UIMIO0 M0 OTHOIIEHUIO K COOBITHSM (DUHCKOW TpakJaHCKOW BOWHBI U
CBSI3aHHBIM C HHMH BOIIPOCAM HAIMOHAJIBHOW maMaTh U uaeHtudHoctu (1). Takum ob6pasom,
BOBJICUEHHE 3pUTENS MPHOOPETAET HE TOIBKO MPOCTPAHCTBEHHBIN, HO U ATUYECKHUI XapakTep.

Ocoboe 3nauenune B crnekrtakisx Kpucrtmana Cwmenca mpuoOpeTaeT TelecHOe NpPUCYTCTBHE
3puTeNsl B CLUEHUYECKOM IPOCTPAHCTBE. 3pUTEIb HE TOJIBKO CHMBOJIMYECKH BOBJIEKAETCS B
MIPOUCXOsIIee, HO U (PU3NUECKU BKIIOYAETCS B TeaTPaIbHYIO CUTYAIIUIO, YTO MPUHIIMIIUATIBEHO MEHSET
Xapakrep ero BocmupusaTHs. PasMemienue axkTtépoB cpeaw MyONMKM W BU3yaiubHas (uUKcarus
3pUTENBHOTO 3ajla co3AalT 3()(EeKT B3aUMHOrO MNPHUCYTCTBUS, HPU KOTOPOM TpaHUIA MEXKIY
CIICHUYECKHUM JICHCTBUEM M BOCIIPUATHEM CTAHOBUTCS MPOHHUIIACMOM.

[TonoOHast koH(UTypalys yCUIUBAET OIIyIIEHWE OTBETCTBEHHOCTH 3PUTENS 3a MPOUCXOAsIIee
Ha ciieHe. [TockonbKy crekrakiib oOpalaeTcsi K TpaBMaTHYeCKUM CTpaHHULAM HallMOHAJIbHOW UCTOPHH,
3pUTENb OKa3bIBAETCS BOBICUEHHBIM B MPOILECC KOJIEKTUBHOTO MEPEOCMBICICHHUS MPOLUIOr0 U
BBIHY)KJICH COOTHOCUTH COOCTBEHHYIO ITO3UIUIO C TPEACTABICHHBIMU COOBITHSAMH (1).

BaxxHo momuepkHyTh, 4TO y4acTue 3puTess B crekTakisax CMmenca HE HOCUT JTIOOPOBOIBHOTO
xapakrepa. Pexxuccépckas crpareruss OpeanojaraeT OIpeNei€HHYI0 CTeNeHb MNPUHYXKACHUS, NpU
KOTOPO# 3pHUTENb JIUIIACTCS MPUBBIYHOW AWCTAHIIMA W BBIHYXKIIECH MPUHATH MPaBHIIA CIICHUYECKOTO
BbICKa3bIBaHMs. KapHaBanmuzanus BO3MOXXHOTO KPUTHUECKOTO JAHUCKypca (YHKIMOHHUPYET Kak
MEXaHW3M HEHTpaln3aluu TUCTAHIIUPOBAHHON TO3HMIIMU 3PUTENS U YCHIIMBAET dPQPEKT BOBICUCHUS
(1).

B aHIIOS3BIYHBIX HCCIIEIOBAHUSAX IMOMYEPKUBACTCS, YTO PA3pyIICHHE «YeTBEPTOH CTEHB» Yy
CMmeznca cBsi3aHO C TMOHMMAaHUEM TeaTpa KaK IMPOCTPAHCTBA IMOJUTUYECKOTO M ITHYECKOTO OIBITA.
Criekrakyib HampsiMylo oOpaliaercs K 3pHUTENI0, BOBJIEKAas €ro B Pa3MbIIUIEHHE O HAllMOHAJIbHON
UJCHTUYHOCTH M KOJJIEKTUBHON OTBETCTBEHHOCTH (2). B 9TOM KOHTEKcTe 3puUTeNbh paccMaTpUBaeTCs
KaK aKTHBHBIM YYaCTHHUK CLIEHMYECKOIO M IMOJIMTUYECKOIo Ipoliecca, a He KaK MAacCUBHBIM aapecar
XyJIOKECTBEHHOTO BhICKa3bIBaHUA (2; 3).

3aknwouenue:

[TpoBenéHHbIN aHaMU3 MO3BOJSET YTBEPKAATh, YTO B ocTaHOBKax Kpucrtuana Cmernca 3purenb
3aHMMAaET NPUHLUIINAIBHO UHYIO MO3UIIMIO 110 CPAaBHEHUIO C TPAJUIIMOHHON MOJEBIO0 TeaTpaJbHOIO
BocnpusiTus. Uepe3 MPOCTpaHCTBEHHBbIC, BU3yalbHbIE U JApaMaTypruiyecKue TPUEMBI PEKUCCED
TpaHC(OpPMUPYET 3pUTENs W3 BHEUIHEro HaOMofarensi B yYaCTHUKA CIIEHMYECKOTO COOBITHSL.
BoBneuenue 3purens mpuoOpeTaeT STUYECKOE W TOJUTHUYECKOE H3MEpEHHUE, BBIHYKIAs €ro K
aKTUBHOM pedrexcuu U camoonpeseneHnto. Takum o0pa3oM, 3pUTENb CTaHOBUTCS HEOTHEMIIEMbBIM
AIIEMEHTOM CIIEHUYECKOW CTPYKTYphl CIIEKTAKJIs, YTO TMO3BOJIAET paccMarpuBaTh TeaTp Kpucrtuana
Cmenca kak NpuUMEpP COBPEMEHHOTO IOJIMTUYECKOTO TeaTpa, OPUEHTHUPOBAHHOTO Ha aKTHBHOE
COy4YacTHE ayTUTOPHUH.

Cnucok ucnonv3yemoil 1umepamypol:

1. Haikki, M. A Case Study of The Unknown Soldier (Tuntematon sotilas) by Kristian Smeds. —

Theatre Academy Helsinki. — (2010).

2. Stehle, W. Finland Is Dead Dead Dead: Ethics and National Identity in Kristian Smeds’s The

Unknown Soldier. — Modern Drama. — (2014).

3. Lilja, E. Dramaturgy of Desire, Ethics of Illusion in Kristian Smeds. — Theatre Research

International. — (2014).
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PA3PABOTKA U COBEPIIEHCTBOBAHME TEXHOJIOT' MM JJOBBIYHY ITOJE3HBIX
NCKOITAEMbBIX HA OCHOBE ®U3NYECKUX, XUMNYECKUX U
KOMBUHHUPOBAHHBIX METO/I0OB BO3JIENCTBUA HA I'OPHBII MACCHUB C
HEJIBIO HOBBIIWEHUSA DO@PEKTUBHOCTHU PASPYHIEHUSA IOPOI U
ONTUMHU3AIIMA TPOILIECCOB OCBOEHUS MECTOPOXIEHUM

Jcanacoe Apman bakvimoexkoeuu
Satbayev University, Aimamoi, Kazaxcmarn, ORCID 0009-0008-4138-8204

AHHOTANUA
B pabore paccmarpuBaeTcs BIMSHHE KayecTBa M MapamMeTpoB 3a00iKu mImypoB Ha 3((HEeKTUBHOCTH
dbopMupoBaHusi BpyOOBOM IMOJIOCTH U pa3pylLIeHHs] TOPHOIO MacCHMBa IPU B3PHIBHBIX paboTax.
[Tokazano, 4T0 3a00lKa UTPaeT KIOYEBYIO POJb B YACP)KaHUHU ra3000pa3HbIX MPOIYKTOB JIETOHAIHNH,
YBEJIMYECHUN BPEMEHHM UX BO3ACHWCTBUS Ha CTCHKHU 3apsAIHON KaMephbl U MOBBIIIEHUU Koddduimenrta
HCII0JIb30BAaHUsl SHEPTUU B3pbIBUATOro BeulecTBa. [IpoaHann3nupoBaHbl MEXaHU3MbI PACIIPOCTPaHEHUS
JABJICHUS M TPEUIMHOOOpPa30BaHUSI B MAcCHUBE, a TaKXKe BIMSIHHE TUIOTHOCTH, TPAaHYJIOMETPHYECKOTO
COCTaBa M BHYTPEHHETO TPEHHUs 3a00EYHOr0 Marepuana Ha 3anuparonmid s¢dext. Paccmorpens
TpaJULIMOHHBIE, KOMOWHUPOBAaHHBIE H caMOGOpPMUpPYIOIIUMECS CHOCOObI 3a00WKH, BKIIOYas
CEKIIMOHHBIA MeTo (QopMHUpOBaHUS BpyOOBOW monocTh. I[IpemiokeHo YTOYHEHHWE pPacYeTHOU
3aBHCHMOCTH JIaBIICHUS I'a30B B3phIBA C YYETOM YIUIOTHEHHON M ()parMeHTHPOBAHHOM YacTH 3a00MKH,
YTO I03BOJISIET 00JIee KOPPEKTHO OMUCHIBATH PEAbHYIO JIWHAMUKY PacIIMpEHMs Ta30B U OLIEHUBATh
3¢ PEeKTUBHOCTH OTOOWKH ITOPOIBI.

KuroueBnble ciioBa

3a00iiKa IypoB; B3pbIBHbIE pabOThI; BpyOOBas MOJIOCTh; MPOYKThI I€TOHALIUY; J1aBJICHUE T'a30B
B3pbIBa; KOAPDUIIUEHT HCIIONb30BAHMS SHEPTUU; TPaHyJIOMETPUUYECKUI COCTaB; BHyTPEHHEE TPEHUE;
CEKIIMOHHBIN cI0c0o0 B3phIBaHUS; pa3pyllieHne TOPHOTO MaccHBa.

Beenenue

®opmupoBaHue BpyOOBOW IMOJOCTH H3HAYAJIbHO OIpEAENseT, HacKoJbKo 3¢ dexkTuBHO Oyner
UITH MPOXOJKa TOPHBIX BHIPAOOTOK M OUMCTHAs BBIEMKA, MOCKOJIbKY HMEHHO KayecTBO BpyOa 3a1aér
napaMeTpsl MOCIENyIOIIero paspyiieHus maccuBa. OAMH U3 KIIOYEBBIX (DaKTOPOB, BIHSAIOIIMX Ha
oOpa3oBaHMe BpyOOBOM MOJOCTH, 3TO IpaBWIbHas 3a0o0iKa MIMypoB. ['paMOTHO BBINOJHEHHAS
3a00iiKa yBeJIMYMBAET BpeMsI BO3ACHCTBUS 1aBJI€HUS MTPOTYKTOB B3phIBA HA CTEHKH 3apsiIHON KaMepbl
U crocoOcTByeT OoJiee MOJHOM IMepeadye dHEPruH B3phIBYATOTO BEIIECTBA B MOPOJY. 3amnMparoliee
neiicTBre ciosi 3a00MKM TO3BOJIIET ra3aM B3pbIBa JOJbIIE YJIEPKUBAThCSA B LIMYpPE U HE BBIXOAUTH
NPEXJIEBPEMEHHO K YCTbIO, YTO HAaNpsSMYyH MOBBIMIAET KO3(PPUIMEHT HCIOIBb30BaHUS SHEPTUU
B3pbIBa.

B pesynbraTe NeTOHAIMOHHOW BOJHBI B MacCHUBE (OPMHUPYIOTCS MEPBUYHBIC TPEUIMHBI, IO
KOTOPBIM DHEPTUS PACIPOCTPAHSIETCS B CTOPOHY OJFpKaifiield cBOOOIHON MOBEPXHOCTH. Uem BbIIIE
KAaueCTBO 3allMpaHusl 3apsJHON MOJIOCTH, TEM PaBHOMEPHEE PACIIPEAEISAETCS HANPSKEHHOE COCTOSIHUE
u TeMm Oojiee MHTEHCUBHO pabOTaeT B3pBIBHAS JHEPTHs HA OTOOWKY W APOOJICHHE TOpOABl. ITO
MO3BOJISIET CHUXKATh yJeNbHBIA pacxos BB 6e3 morepu 3¢ ¢eKTUBHOCTH, OJHOBPEMEHHO MOBBIIIAS
OJTHOPOJHOCTH (PaKIIMOHHOTO cocTaBa. [1o naHHBIM psija McclieJOBaHUM, TPUMEHEHHE KaueCTBEHHBIX
3a00€YHBIX MAaTEPHAJIOB U TEXHOJIOIMHA CIIOCOOHO MOBBICUTH 3P PEeKTUBHOCTD B3pbIBaHus HA 10—15%.

3HAYUTENBHYIO pOJIb B TPOIECCE pa3pylIEHUs MacCMBa WIpalOT M ra3000pa3Hble MPOTYKTHI
B3pbIBa. Ha HavyalbHOW CTaJiuM OHM HAXOJATCS B BBICOKOCIKATOM COCTOSIHHHU, a 3aTEM, PacIIUPSsCh,
GOpMHUPYIOT HUMIYJIbC H30BITOYHOTO JIaBJICHHS, KOTOPBIA BO3JEHCTBYET Ha CTEHKM UIMypa U
BBINOJIHSAET OCHOBHYIO MEXaHUYECKYI0 padoTy MO OTPBIBY M JpobiieHHo nopoasl. [Tapamerpsl sToro
UMITyJIbCA ONPEIENAIOT JNalbHOCTh PACIpPOCTPAHEHHs] TPEUIUH, CTENEHb W3MEIbYEeHHUS M OOIui
XapakTep pa3pylLIeHUs] MACCUBA.
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B CcoBpeMEHHBIX YCIOBUSX, MOMHMO TPATUIIMOHHBIX CIOCOOOB 3a00WKH, MPUMEHSIIOTCS H
KOMOMHHPOBaHHbIE METO/IbI, HAIIPUMEP HCIOJIb30BaHUE MOJIMMEPHBIX 3a00€K, pearupyomux cMecen
WJIU TaMIIOHUPYIOIINX COCTABOB C PETYIHPYEMOH MJIOTHOCThIO. Takue MaTepuanbl O3BOISIOT TOYHEE
KOHTPOJIMPOBATh JIaBJieHHE ra30B BO BPEMEHH, yJyullasl MOJHOTY MCIOJIb30BaHMS SHEPTUU 3apsiaa u
nmoBhIIAas 0e30macHOCTh paboT. B coderaHnn ¢ BBICOKOTOYHBIM MOJACITHUPOBAHUEM B3PBIBHBIX
MPOLIECCOB (HampUMep, METOJIaMU YMCIICHHOTO aHalln3a HaNpsKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS
MaccrBa) MOKHO ONTHMU3UPOBATh MapaMeTpbl LIMYPOB U 3apsI0B MOJ KOHKPETHBIE I€0JIOTMUYECKUE
YCIJIOBUS.

3aKOHOMEPHOCTH PACTIPECIICHHUS] JIaBJICHHWsS Ta30B B3pbIBA BHYTPU IIIIypa IOCIE MOMEHTa
MaKCHMaJIbHOTO CXAaTHs OMHUCBHIBAIOTCS Yepe3 3aBUCHUMOCTb, CBSA3BIBAIOIIYIO0 HaydajbHbIE MapaMeTphbl
ra3oB U T€OMETPHIO MOJOCTU. J1J1sl KOJIMUECTBEHHON OIIEHKU MCIIONIb3YEeTCs BhIpaxkeHue [4]:

P=P {u}\left(\frac{V + \Delta V}{V_{3}}\right)"{-\gamma}

(1)

riae P — rtekyiee gaBiieHHe Ta30B ¢ MOMEHTA Havana ux pacmmpenus, [la; P {u} = P_{max}/2
— ycpenHEHHOE HavalbHOE JaBJICHHE, COOTBETCTBYIOIIEE COCTOSHHUIO, KOTJA ra3bl 3aHUMAIOT 00bEM
mypa, paBHbIE 00BEMYy 3apsima BB; V. {3} — coOcrBennsiii 00véM 3apsima, m* \Delta V. —
JIOTIOJTHUTEbHBIA 00BEM, MOSBISIOUIUIICS MPU CMEIICHUU Ta30B 3a MpPEIesbl HaualbHOU 3apsaHOU
KaMepbl, M*; \gamma — MOoKa3aTelb M303HTPOIBL. 3HAUEHHE \gamma MPUHUMAETCsS PaBHBIM 3 s
CIJIBHO YIUIOTHEHHOTO COCTOSIHUS Ta30B B3pbiBa W mpuMepHo 1.3 s pexuma, OJHM3KOro K
uealbHOMY Tasy.

HecMoTpst Ha 3HauMTENbHOE [ABJICHHE, BO3HUKAIOIIEE B MOMEHT JCTOHALMH, PEe3YJIbTaThl
9KCIIEPUMEHTAJIBHBIX B3PbIBOB OJIMHOYHBIX 3apsIOB B KPENKUX MOPOJAX MOKA3bIBAIOT, YTO JUAMETP
HImypa IpakTHYeCKd HE M3MEHSETCs. JTO CBSI3aHO C TEM, YTO CKMMAEMOCTh 3a00MKHU CYIECTBEHHO
MPEBBIIIAECT CKUMAEMOCTh Mopobl. [Ipu 3ToM yBenudyenune o6bEMa ra3oB B paJiMaJbHOM HaIlPaBJICHUU
OKa3bIBAC€TCSI HE3HAUUTEIbHBIM I10 CPAaBHEHUIO C OCEBBIM pACHIMPEHUEM, HAlpaBICHHbBIM Ha
BBITAJIKMBaHKE 3a00¥Kku. OCHOBHAs 4acThb OOKOBOTO UMITYyJIbCa MepeaaéTes mopoje emeé 10 Toro, Kak
MO>KET IPOU30NTH 3aMeTHas fedopMalusl CTEHOK LIIMypa.

K MOMEHTY NOoCTMXKEHUS MpeAeTbHOro AaBIEHHs BJIOJb HITypa 00bEM ra3oB CTAHOBUTCS PaBEH
00BEMY CIETOHHPOBABIIETO 3apsia B3PHIBUATOTO BeElIeCTBA. Takoil PEeXHM BO3MOXEH TOJIBKO TPHU
MTHOBEHHOHN JeTOHAIluu, Korja 3aboika co31aéT MONHOIEHHBIH 3amupatonuii 3hdekr u He
CMeIllaeTcsl 10 Hayaja JTMHAMUYECKOTO BO3/EHCTBHS BBHICOKOTEMIIEPATYPHBIX IMPOAYKTOB B3phIBa Ha
CTeHKM 3apsaHoi mosioctu. IlogoOHas ctaOunM3anus ycIOBHH pacHIMpeHMs ra3oB oOecreunBaeT
0oJ1ee MOJIHOE MCTI0NIb30BAHNE TOTEHIIMAIbHON SHeprun BB.

Bennuuna, cTpykTypa M KadecTBO 3a00WKHM HEMOCPEICTBEHHO OINpPENeNsioT, HAaCKOJIbKO
3¢ dexTUBHO Ta3bl B3pbIBA OYIyT paboTaTh Ha paspylieHHe MaccuBa. KauecTBEHHO BBITTOJIHEHHAsS
3a00lKa crocoOCTBYET HE TOJIBKO YBEIMYEHHUIO BPEMEHH YIep)KaHus JaBlICHHs B 3apsIHON KaMmepe,
HO M YJIYYILEHUIO paclpeiesieHus] SHEPruH IO JJIUHE MIMypa. JTO MOBBIIIAET CTENEHb APOOJIEeHUs
MOPO/Ibl, YBETUYHUBAET KOAPPHUIMEHT MOJIE3HOTO EHCTBUS B3pbIBa U CHIDKAET yJeNbHBINA pacxon BB.
B coBpeMEHHBIX TEXHOJOTHSIX B3pPBIBHBIX pa0OT BCE dalle MPUMEHSIOTCA 3a00€uHble MaTepHalbl ¢
pEryIMpyEMON  IUIOTHOCTBIO WM  PEAaKLHMOHHBIE TAaMIIOHHUPYIOIIME COCTaBbl, I103BOJISIONINE
(dbopMHpOBaTh HY)KHYIO KHHEMAaTUKy pacUIMpeHus Tra3oB. Takue pemieHus oOecrneunBaioT Oosiee
CTaOMIIbHOE JaBJICHHE BJOJb LIMYypa U YIyUIIAIOT YIPaBIsIEMOCThb IpoIlecca pa3pylIeHUs: MacCuBa.

[Tockonpky 3aboiika yBeIMYMBAET BpeMs BO3ACUCTBUS NPOAYKTOB JI€TOHALMM HA 3apsIHYIO
MOJIOCTh, BTOPUYHBIE XMMHMYECKHE PEAaKLMU B Ta30BOW CMeCH NpoTekaroT Oosiee monHo. Ecnm ke
3a00iika OTCYTCTBYeT JHUOO BBHINOJHEHA HEKAYeCTBEHHO, KOA((UIMEHT BHYTPEHHEro TPEHHUS U
CLIETUIEHUSI MaTepuaja pe3K0 CHMYKAETCs, YTO NMPUBOAUT K IUIOXOMY 3allMPAaHUIO MPOLYKTOB B3pbIBA.
Manas 1ioTHOCTh 3a00€4YHOr0 MarepHaja TakKe He O0ecleyumBaeT JOCTaTOYHOTO CONPOTHUBIICHUS
C/IBUTY, U3-3a YEr0 I'a3bl IPEKIEBPEMEHHO MPOPHIBAIOTCS K YCTHIO LIITypa.

[To sTo¥ MpuuMHE MaTepHasl 3a00MKH TOJDKEH 00J1aaTh BBHICOKOW TIOTHOCTBIO, 3HAYUTEIIHHBIM
KOA(QQHUIMEHTOM TpeHUs M Xopouled MpodyHocThio. MHaue rToBOps, OH 00s3aH obOecneunBaTh
CepbE3HYIO COMPOTUBIISAEMOCTh CIIBUTOBBIM HArpy3kaM. D(PPEeKTUBHOCTh TaKoi 3a00UKH 00BsACHSAETCS
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TEM, 4TO KpyINHbIe (Qpakiuu 007analoT 6ojiee BHICOKMM COIMPOTHBIEHHEM CIBUTY, Onarofapsi yemy
KO3 (QUIHUEHT BHYTPEHHETO TPEHUS YBEIUUNBACTCS MPSIMO IPOMOPLHUOHATIBHO COJAEPKAHNUIO KPYITHBIX
3epeH B CMECH.

[ToMumMoO TpaauIMOHHON 3a00MKHM WHEPTHBIM MAaTEpHUaloM C IOBBIIIEHHON CKUMAaeMOCTBIO,
NPEUIOKEHbl  KOMOMHHMPOBAaHHBIE  METOAbI  (OPMHpOBaHUS  3a00MKM €  HCHOJIB30BAHUEM
JONOJHUTENbHBIX 3apsiioB BB. Cxema npenycmarpuBaet /1Ba BapuaHTa. B nepBom cirydae HeOOIbIION
BCIIOMOTI'aTEJIbHBIN 3apsi/i pa3MELIAlOT B BEPXHEW 4aCTH TOU K€ CKBAJKUHBI, I'/I€ YCTAaHOBJIEH OCHOBHOM
3apsa. Bo BTopoMm citydae 3apsii 10CTaTOYHON Macchl MOMELAIOT B COCEIHUE NapaljiesIbHbIe LIITYPbI.
B o0oux momxomax B3pbIBaHHE IOMOJHUTEIBHBIX 3apsAI0B BBHIMOJHACTCS C BPEMEHHBIM CIBUTOM
OTHOCUTEJIBHO OCHOBHOI'O, YTO CO3Ja€T KOHTPOJUpPYEeMbIH 3anuparomuil 3¢¢dexkr u Mo3BoJseT
3HAYUTENBHO YCHIUTH paboTy ra30B Ha HAYAIBHOM CTa/IMU PACIIUPEHUSI.

B uccnenoBanum oTrMedaeTcs, YTO HAaWIydlIMe SKCIUTyaTallMOHHbIE KauecTBa MMeeT 3aboiika ¢
BBICOKOH TMJIOTHOCTBIO M BBIPAKEHHON CKUMAEMOCTBIO, HAIIPUMEP CMECh IrpaHUTHOM Kpotku (10 60%
1o macce) ¢ neckoM. Oco60 3(p(eKTUBHBIMHU SBJIAIOTCS KPYTTHO3EPHUCTBIE CMECH U3 IUIOTHBIX MOPOJ,
rZie BO3IyX, HAXOAAIINICA MEXKIY OTACIHHBIMHU 3epHAMH, 00ECIIEYHBAET HEOOXOIUMYIO YIIPYTOCTh U
CIIOCOOHOCTH MOIJIOIIATh YacTh SHEPIHH 0€3 pa3pylleHus CTPYKTyphl 3a00iiku. C pU3n4ecKoil TOUKH
3pEHHSI MAaKCUMAJIbHBIC 3alMPAIOIIUE CBOMCTBA MPOSBISET CMECh YTSIKEIEHHON )KUKOCTH C MEITKUMHU
BO3YIIHBIMH BKJIIOUYEHHUSIMH, TIOCKOJIbKY TaKas CUCTEMa COYETaeT BBICOKYIO IJIOTHOCTh ¢ THOKOCTBIO
00BEMHOM JeopMaIuu.

Marepuan, obnanarouuii cBONCTBaMHU, OJU3KMMHU K ONTHUMAalIbHOMY (DPU3MUYECKOMY COCTOSHUIO
Ui BBICOKOA(G(EKTHBHOW 3a00WKH, MOXET (OPMHPOBATHCS HEMOCPEACTBEHHO B IpoIecce
B3pbIBaHUA. OTO JOCTMraeTcs HpPU HCHOIb30BAHUU XOPOLIO CXKHMMaeMOW 3a00WKH, CO3JaHHOMN
B3pBIBOM OJHOTO MJIM JBYX HeOompmux 3apsnoB BB. B pesynprare KpaTKOBPEMEHHOTO, HO
MHTCHCUBHOTO BO3JEHCTBHUS TaKHe 3aps/ibl TEHEPUPYIOT JpOOJEHYI0 MOPORYy C MOIXOASIIUM
3€pHOBBIM COCTaBOM U INIOTHOCTBIO, KOTOPAs 3aTEM BBINOJIHACT (PYyHKIUU €CTECTBEHHON 3a00MKH.

Haunbonpmmii mpakTHYECKU HHTEpEC B 3TOM HANpaBICHUU NPEACTABISIET CEKIMOHHBIA CIIOco0
¢dopmupoBaHus BpyOoBoii mosoctu. Ero cyTh 3akirouaercs B Mocae10BaTeIbHOM B3pbIBAaHUHU LIITYPOB,
pa3nenéHHbIX Ha JABE ceKuuu. [Ipu monaphiBe KOPOTKHX MIMTypOB TEPBOM CEKIUU B HE3apsDKEHHON
YacTH JJIMHHBIX IIIYPOB BTOPOM CEKIMM CO3AAIOTCA 30HBI IEpeU3MeIbueHHsl, MHTEHCHBHOTO
pacTpecKMBaHUs M JIOKAJILHOTO Pa3pyMIEHHUS MOPOJBI. DTH 30HBI CIIY)KaT CBOCOOPAa3HBIMH OdYaraMu
nepepaboTaHHON MOPOAbI, KOTOpasi MOoJ AEHCTBHEM B3PBIBHOM BOJIHBI IUIOTHO 3alpeCCOBBIBAETCS B
YCThs HE3aPSHKEHHBIX YYaCTKOB BTOPOH CEKITHH.

Taxum oOpazoMm popmupyetcs ecrecTBeHHas 3a00ika U3 ApoOiIEHOro MaTepuana, o0IaJaroIero
BBICOKOW IUIOTHOCTBIO, TIOBBIICHHOW C)KMUMAaeMOCThIO W ONTHMAJIBHBIMH XapaKTEPUCTUKAMHU
BHyTpeHHero TpeHus. Takas camodopmupyemas 3a0oiika co3qa€T MOLIHBINA 3amuparouinii 3¢ dexr,
yIIydIIaeT yCJOBUS pacHIMpeHHs] TPOIYKTOB JECTOHAIMM U o0ecriednBaeT Ooiee MOJTHOE
UCIOJIb30BAHUE SHEPTHUHU OCHOBHOTI'O 3aps/ia.
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3aboiika, chopmupoBaHHas W3 JApoOIEHON TOPHOW MAacCChl, TMOKa3bIBaeT 0o0Jiee BBICOKYIO
3¢ (HEeKTHBHOCTh MO CPABHEHHIO C OONBIIMHCTBOM Apyrux e€ pasHoBuAHOCTei. Takoii marepuan
o0nazaeT yYBENUYEHHBIM KO3(PQPUIIMEHTOM BHYTPEHHEr0 TPEHUs, BBICOKOM  IUIOTHOCTBIO,
3HAYUTENBHONH Maccoil W JOCTaTOYHON MPOYHOCTHIO, YTO OOecredynBaeT HaJA&KHOE 3amupaHue
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NPOAYKTOB JeToHauuu. [Ipy HMCIONb30BaHUM KPYMHO3EPHUCTOH MOpPOABI B KauecTBe 3a00HKH B
MOMEHT B3pbIBa €€ 4acCTHIIbl PACKIMHUBAIOTCS MEXy cOOOM M BKJIIOYAIOTCS B IPOLECC Pa3pyLLIECHUs
OJTHOBPEMEHHO C MAacCHBOM, YTO CIIOCOOCTBYET OoJiee MOJIHOMY HCIOJIB30BAHUIO SHEPTHM 3apsia U
yJIydlIaeT KauecTBO APOOIeHHUS.

Kpynno3zepuucrass 3a0oiika co31aéT 3HAUMTENbHBIA OOKOBOW pacmop ¥ IOBBIIIAET
COIIPOTHBIIEHUE Cpe3y IO IOBEPXHOCTU LIMypa, Oylarojapss 4eMy YBEIMUYUBACTCSA 3alHparoliuil
¢ dext. [ToprucToCcTh ChIMyYnX MaTepHaOB HANPSMYIO 3aBUCHT OT I'PaHYJIOMETPUYECKOTO COCTaBa:
4yeM KpyIHee 3€pHO, TeM HMXe KOd(PPUIMEHT nopuctoctH. Chlllyune cMecu 00J1a1atoT BhIPaKEHHON
YIPYroCThIO, 3HAUCHHE KOTOPOH BO3pacTaeT MPH YMEHBIICHWH BIIAKHOCTU M YBEJIMYECHUHU pazMepa
qacTull. BakHyro poJIb UIparOT Takke OCTPOYIOJbHOCTh M ILIEPOXOBATOCTh ()ParMEHTOB, a TAKKE
BEIMYMHA yTia BHYTpeHHEro TpeHus. COBOKYNHOCTb JTHX HapamMeTpoB OOBICHSET, MOYeMy
KpyIlHO3epHUCTas 3aloiika sBisercs Oojee NpouyHOM M obecrneurBaeT HaJEKHOE YyAep)KaHue
ra3000pa3HbIX MIPOAYKTOB B3pPhIBA B 3apsTHON KaMepe.

PaccmarpuBas 3a00iKy Kak IOPUCTYIO Cpely, MOKHO OTMETHTh XapaKTep B3aUMOJAEHCTBHS €€
YacTUI[ C Ta3aMu B3pbiBa. [IpOAyKTHl JNeTOHANMM HEM30EKHO BOBJICKAIOT YACTUIBI B JIBUKCHUE.
JIérkue ¢pakuuy yCKOpSIOTCS MOYTH 10 CKOPOCTH Ia30BOTO MOTOKA M CMELIAl0TCs CBOOOIHO, TOT/AA
KaK TsDKENBIC YaCTHUIIBI TIPUOOPETAIOT 3HAUYNTEIIFHO MEHBIITYIO CKOPOCTh U COXPAHSIOT CTa0MIBHOCTh
nojoxkeHus. Takoe nuddepeHIMpOoBaHHOE MEepeMeleHHe MPUBOAUT K POCTY TPEHUS MEXIy
MaTepraioM 3a00HKH M CTEHKaMH IIITypa, YTO CIIOCOOCTBYET JOMOIHUTEIHHOMY YIUIOTHEHUIO CMECH
1 (GOPMHUPOBAHUIO KAUECTBEHHOMN 3aKyIOPKH.

KitoueBbIM  OCTAéTCS BOMPOC ONPEICIICHUS ONTUMAJIbHOW BEIMYMHBI 3a00WKH, KOTOpas
obecreyrBaeT MaKCUMaJIbHYIO 3((GEKTUBHOCTh B3pbIBAa. JTOT MapaMeTp YCTaHABIUBAETCA C YUETOM
XapaKTepUCTHK BPYOOBOH 30HBI, THIA B3PHIBUATOrO BEIIECTBA, JTMAMETPa CKBAXKHHBI U TPeOyeMOro
KayecTBa JpobneHust maccupa. [IpaBuibHO mogoOpaHHas BbICOTA M CTPYKTYypa 3a00MKH MO3BOJISIOT
CTa0WJIN3UPOBATh MPOLIECC PACIIUPEHUs I'a30B, MMHUMHU3UPOBATh MOTEPU SHEPrUM U OOECHEeUUTh
YCTOMYMBOE pa3pyIIeHHE MTOPO/IbI B HAIPABIEHHOM 00BEME.

C yuéToM TOro, 4TO B MPOLIECCE B3PbIBAHUS YacTh 3a00MKH YIUIOTHSAETCS U (pakTHUYecKn oOpa3yer
JIOTIOJIHUTENbHBIA 00BEM BHYTPH 3apsiiHON mojocTu, ¢opmyna (1), onuceiBaromas pacnpeesieHne
JaBlieHHs B LIMype, TpedyeT yrounenus. [Ipu pacumpeHuy npoayKToB JeTOHAIMK OOIIMNA JOCTYITHBIN
00BEM YBEIIMIMBAETCS HE TOJBKO 32 CUET COOCTBEHHOTO 00BhEMA 3apsijia U TEOMETPUH IIIypa, HO U 3a
cuéT yIIoTHEHHOU oOmactu 3aboiiku V_{yT}, a Takxke cHOpMUPOBAHHOIO (parMEeHTHUPOBAHHOTO
3akiagoyHoro matepuana V_{3}. [ons 3Tux 00bEMOB MOXET OBITH 3HAYUTEIHHOW, OCOOCHHO TP
MCMOJIb30BaHUU 3a00€K U3 KPYMHO3EPHUCTON MOPOJIbl, U MOITOMY OKAa3bIBA€T CYILIECTBEHHOE BIUSHUE
Ha IMapaMeTphl JaBJICHUS  Ka4eCTBO pa3pyIICHUs] MacCHBA.

C yuérom 3toro popmyny (1) KOPpeKTUPYIOT CIAEAYIOIIHUM 00pazoM:

P =P {a0}\left(\frac{V 3+ \DeltaV_{3} +V_{yt1}}{V_3}\right)*{-\gamma}

2)

rae \Delta V_ {3} — momonHuTensHbIN 00BEM, BO3HHMKAIONMIMNA 32 CUET YIUIOTHEHHUS MOPOIHOM
3a00iKkM W e€ BKJIIOYEHHs B oOmui mpouecc aedopmarnuu. Takoe yTOUHEHHE IO3BOJIET Oolee
KOPPEKTHO YYHTHIBATH PEATbHYIO TUHAMUKY PpACIIUPEHUs Tra3oB, a TaKXKe BIUSHHE IUIOTHOCTH,
IpaHyJIOMETPUH U CTPYKTYpPbI 3a00€UHOr0 MaTepHrala Ha Ka4eCTBO OTOOMKH.

BriBoabI

l. [TpaBuiibHO mMoOAOOpaHHas 3a00ika MIMYypoB, €€ BeIMYMHA M KAauecTBO, HANPIMYIO
ornpenensoT 3(p(HEeKTUBHOCTh B3phIBA. YBEJIWYCHWE BPEMEHHU YJIEpXKaHMs JaBieHus, Ooyiee MOJIHOE
MPOTeKaHWE BTOPUYHBIX pEaKIHWid W YIYYIICHHOE paclpeleieHue SHEpriuu 00ecreunBaroT
MOBBIIIEHUE KauecTBa APOOJICHUsI MacCUBa.

2. Martepuan 3a00WKH JTOJDKEH 00J1aaTh BBICOKOW COMPOTHBISIEMOCTHIO CABUTY. JTOT
napamMeTp BO3pacTaeT NpH YBEJIWYCHUU COAEP)KAaHUS KPYMHBIX M IJIOTHBIX YacTHI], 00JaJaroIiux
OONBIIMM BHYTPEHHUM TPEHHEM, HHU3KOM TIOPHCTOCTHIO W  TIOBBIICHHOH MEXaHWYeCKOM
crabmibHOCThIO. KpynHO3epHucTast 3a00iika obecrieunBaeT yCUIeHHbIH 3anuparomuil a¢dext u Oomnee
MOJTHOE HCTIOJIb30BaHHE DHEPTUHN B3PHIBA.
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baarogapHocTh

ABTOp BBIpaXaeT HUCKPEHHIO OJaroJapHOCTb HAy4yHbIM pPYKOBOJIMUTENSM, KOJUIETaM M
CHeIUaIucTaM OTpaciM, OKa3aBHIMM COAEHCTBME B cOOpe M aHaluM3e [JaHHBIX, a TaKKe
IPEJOCTaBUBILIMM  IIEHHbIE MaTepuallbll M  JKCHEPTHbIE KOMMEHTapuH, CIIOCOOCTBYOILUE
Ka4e€CTBEHHOMY BBIIIOJIHEHUIO JAHHOT'O MCCIIEIOBAHHUS.
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CA®JIOP KAK }'[EPCHEKTPIBHLIFI UHI'PEJUEHT 151 HOBBIIIEHUSA
IIUINEBOU NEHHOCTU XJVIEBOBYJIOYHbIX U3IEJINHN

baiimypam Komuna Ceitmkamankoizol
Mazucmpanm 2 xypca,

Kaszaxckuii ynueepcumema mexnonocuu
u ousneca um. K. Kynascanosa,
Pecnybnuxa Kazaxcman, e. Acmana,

AHHOTALNMUA

PesynpraThl 3MMIEMHONIOIMYECKMX M COLMOJIOTMYECKHX HCCIEAOBAaHUM, IPOBEACHHBIX B
Kazaxcrane, CBHIETENBCTBYIOT O BBICOKOH pacmpoCTpaHEHHOCTH (DaKTOPOB pPHCKA, CBSI3aHHBIX C
MUTaHUEM. Y CTaHOBJIEHO, YTO okosio 20% neteil B Bo3pacTe 6-9 jeT uMEIoT U30BITOYHYIO Maccy Teja
WIN O’KUPEHUE, IpUUéM Oosiee HEOIaronpusaTHas CUTyalys HabIr0AaeTCsl Cpeid FTOPOACKOr0 HaceIeHUs
U JleTeld, He NOJIydYaBIIMX IpyaHoe BckapmimBaHue. OcoOyro 00EeCHOKOEHHOCTh BBI3bIBAET KpaiiHe
BBICOKUH YpPOBEHb NOTPEOJIEHUSI TIOBAPEHHOW COJIM, KOTOPBIA B CPEIHEM JOCTUraeT 17 r B CyTKH, UTO
IIOYTH B YETBIPE pPa3a IPEBBILAET PEKOMEHAYEMYI BceMHpHON opraHuzanueil 34paBOOXpaHEHUS
HOpPMYy WU SBJISIETCSI OJHHMM M3 HaMBBICIIMX NOKasaresned B mupe. B Kaszaxcrane ocymectsisercs
pa3paboTKa U MPOU3BOJCTBO IIUPOKOIO aCCOPTUMEHTA MUIIEBBIX MHIPEINEHTOB U3 Pa3jIMUHbIX BUJOB
CBIpbs. B yCIOBHSIX MOMUTHKKA MMITOPTO3aMEIICHUSI 0COOYI0 3HAYMMOCTh MPUOOPETAET MCIIONIb30BAHNE
KOMIIOHEHTOB, II0Jy4YacMbIX U3 MECTHOI'O PACTUTENIBHOIO ChIPbs. B 3TOM KOHTEKCTE MEPCIEKTUBHBIM
HalpaBJICHUEM sIBIIsieTcss nepepaboTka ceMsH caduiopa, OTIMYAIOUIMXCS OoratelM M OHOJOrMYECKH
LIEHHBIM XUMUYECKUM COCTaBOM.

KiaoueBbie cioBa: xie000yiouHble u3zenus, cadiop, 340poBOe€ MHMTaHUE, cadIopoBOE
Macyo, JUHOJIEBAs U JINHOJIEHOBAs! KUCIOThI, BATAMMH E.

B Pecny6nuke Ka3zaxctan B mocieiHue TOAbl JOCTUTHYTHI OINpENeIEHHbIE MOJOXKHUTEIbHbIE
pe3ynbTathl B cepe yaydlleHUs MUTAHWUS HACEJNEHUs, BKIIOYas Mepbl MO CHIKEHHUIO AeQUIMTa
Macchl Tela W IpenyNpekIeHHUI0 3aJepKKU pocta y jereil. Bwmecre ¢ Tem mpobiema
HecOATaHCUPOBAHHOTO MUTAHMSI COXPAHSET CBOKIO AKTyaJbHOCTb, @ POCT pPacHpOCTPaHEHHOCTU
3a00J€BaHNN, ACCOLMUPOBAHHBIX C HEpAIMOHAJIBHBIM PAlMOHOM M H30BITOYHOW Maccoil Tena,
(dbopMupyeT cepbE3HbIE MEIUKO-COLIMATIbHBIE U SKOHOMUYecKHe pucKU. CyllecTBEHHbIE U3BMEHEHUS B
CTPYKType TNHMTaHMs, XapakrepHble s Kazaxcrama u napyrux crpaH llenTpansHOi As3suu,
MPOSIBJISIOTCS. B YBEIWYEHUM JIOJIM HACBIIEHHBIX JXUPOB, TPAHCU30MEPOB JKUPHBIX KHUCIOT,
N00aBJIEHHBIX CaXapoB U MOBAapEHHON COJIM B €XKEHEBHOM pallMOHE HACEeIeHHs.

OTKJIOHEHHE OT PEKOMEHJOBaHHBIX MPHHIUIIOB 370pOBOT0 MUTAHUS, B YACTHOCTU YPE3MEPHOE
NoTpeOJIeHne COJH, CIIOCOOCTBYET POCTY YacTOThl apTepUalibHOW THUMEPTEH3HH, CeplIedYHO-COCYIUCTHIX
3a0osieBaHMi, caxapHOro jauabera BTOPOrO THMA, OXHPEHHUS W psila OHKOJOTMYECKHUX I1aTOJIOTUH.
IToBbiieHHas 3a00JIeBa€MOCTh, MPEKIAECBPEMEHHAas CMEPTHOCTH UM yTpara TPYAOCIOCOOHOCTH,
O0yCIIOBJIEHHbIE JAaHHBIMU 3a0O0JICBAaHUSIMM, OKAa3bIBAIOT HETaTHBHOE BJIMSHHE HA COLMAIbHO-
OKOHOMHYECKOE PA3BUTHUE CTPAHBI U 3aMEULAIOT JOCTHXKEHHE LIEJIE yCTOMYMBOrO pasBurus. Bmecre ¢
TEM Ha COBPEMEHHOM 3Tane chOpPMUPOBAHbI OJIArONpPUSATHBIE MOJUTUYECKUE M HHCTUTYLHOHAJIbHbIE
YCIOBUSL JUIA KOMIUIEKCHOTO pelIeHHs NpoOJieM HEMpaBHJIbHOTO MHUTAHUS U MPOQUIAKTHKH
HeMH(EKIMOHHBIX 3a00JIEBaHUN Ha OCHOBE MEKCEKTOPAJIbHOTO MU MHOTOYPOBHEBOI'O B3aMMOJICHCTBUSI.
Peamuzanms Lleneit ycroiumBoro pasurusi, a taxke nporpamma OOH «Jlecsatunerne necTBUil IO
npoOiemam nutaHus (2016-2025 rr.)» choyxar CTUMYJOM JJs BHEIAPEHHS CHCTEMHBIX Mep,
HAaIpaBJIeHHBIX Ha (POPMHUPOBAHME 370POBOIO PAIMOHA M CHIDKEHHE PACHpPOCTPAHEHHOCTH OXKHPEHUSL.
Ocoboe BHIMaHHE JaHHBIM Borpocam yjeneHo U B [lomurnyeckoil aexiapanyu, npuHsToil B 2018 roxy
Ha COBEIIaHUM BbICOKOTO YpoBHsI I 'eHepansHOit Accambiien OOH mo npodunakTuke 1 koHTpomo HIA3.
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Pe3ynbraThl 3MHMAEMHONOTUYECKUX M COLMOJIOTMYECKHX HCCICIOBAaHUN, MPOBEIEHHBIX B
Kazaxcrane, cBHUIETENBCTBYIOT O BBICOKOH pacnpoCTpaHEHHOCTH (AKTOPOB PHUCKA, CBSI3aHHBIX C
MUTaHUEM. Y CTAaHOBJICHO, 4TO 0Koyio 20% aereid B Bo3pacte 6-9 JieT IMEIOT U30BITOYHYIO MacCy Tea
WIK OXUpeHue, npuuéMm Oosiee HeONArompusTHAs CUTyalus HAOIIOJAeTCsl Cpeaud TOpOJICKOTro
HACEJIeHUS M JIeTeH, He MOJYyYaBIIMX TIPyJHOE BCKapMIIMBaHUE. 3HAUMTENbHAs YacTh IIKOJIBHUKOB
PEryJsipHO YNOTpeOIIsieT caxapocoeprKaiiue 0e3alKorojbHble HAMUTKU, IPU 3TOM MOYTH MOJOBHHA
JieTlaeT 3TO HE pexe OAHOTO paza B Heaemto. lloTpebieHue cBexux oBomed M (PYKTOB OCTAETCs
HEJOCTAaTOYHBIM: €XKEIHEBHO JIaHHbIC MPOIYKThI BKIIIOUAIOT B PALIOH JIUIIL OKOJIO TPETU ACTEH.

Oco0yro 00eCIOKOCHHOCTh BBI3BIBACT KpailHE BBICOKHI YpPOBEHb HOTPEOJCHUS IOBAapEHHOM
COJM, KOTOpBIM B cpelHeM JocTuraer 17 © B CYTKM, YTO MOYTH B 4YeThIpe pa3a IPEBHIIIAET
pekoMeHayeMylo BcemupHOI opraHuzanyeld 3ApaBOOXpaHEHHS HOPMY M SIBISIETCS OJHMM U3
HAUBBICIINX MMOKa3aTellel B MUpe. DKOHOMUYECKOE MOJICTUPOBAHKE JEMOHCTPUPYET, UTO MEPOIPHUSATHS,
HalpaBJICHHbIE HA CHMKEHHE MOTPEOJIIEHUs] COJIM, MOTYT cTaTh Haubojee 3((EeKTHBHOHW cTpaTeruen
npodUIakTUKU HEMH(EKIHMOHHBIX 3a0oneBaHuii B ycioBusax Kazaxcrana. JlomonHUTENbHBIE
UCCIIE/IOBAHUS TOKa3aJld, YTO B psae ropoaoB (Anmarel, Akrtay, Kbi3pulopia) B TpaJiMLIUOHHBIX U
MOMYJIAPHBIX TMHUIIEBBIX MPOAYKTAaX (PUKCUPYIOTCS BBICOKHE KOHIIEHTPALMU TPAHCHU30MEPOB YKUPHBIX
KHCIIOT ¥ COJIH, TIPHUYEM COJIep)KaHNE ITUX KOMIIOHEHTOB B OJTHOM IOPIIMH OTAETBHBIX OJIF0]] TPEBBIIIACT
PEKOMEHAYEMYI0 CYTOYHYI0O HOPMY B HECKOJNbKO pa3. CyllecTBeHHOE BIUSHHE Ha (POpMHUpOBaHUE
MUILIEBBIX MPUBBIYEK, OCOOCHHO y NeTel, OKa3bIBaeT MApKETHHI NMPOAYKTOB MHUTAHHS: OOJBIIMHCTBO
pEeKIIaMUPYyEMBIX Ha TENEBUACHUN TOBAPOB OTHOCHUTCS K KaTErOPUHU HE3OPOBBIX, a 3HAUUTEIbHAsT OIS
JieTel eKeIHEBHO MTPOBOIUT 3a IPOCMOTPOM 3KPAaHOB HE MEHEE OJHOI'0 yaca.

COBOKYNMHOCTh, ~ MPHUBEAEHHBIX  JaHHBIX  TMOATBEPKAAET HEOOXOIUMOCTh  AKTHUBHOTO
MIPOABIDKEHHSI TIPUHIIMIIOB 3J0POBOTO MUTAHUS KaK OJTHOTO M3 KIIFOYEBBIX HAINIPABICHUN YCTOHYHBOTO
pa3Butusa cTtpaHbl. HecMoTps Ha Hamuuue pa3paOOTaHHBIX CTPATETMUYECKUX pelIeHUul B cdepe
3IpaBOOXpPAHEHUs, JOCTHKEHHE 3HAYMMOro d(p@dexTa BO3MOXKHO JHIIb IPU YCIOBHH TECHOTO
B3aUMOJICHCTBUSL C JAPYTUMH CEKTOpaMH — CEJIbCKHUM XO3SIMICTBOM, CHCTEMOW 0Opa3oBaHUS,
CpeICTBaMHU MacCcOBOI HHPOPMAINH U KYJIbTYPHOU chepoit.

B Kazaxcrane ocymectBisiercss pa3pa0oTka M MPOM3BOJACTBO IHIMPOKOIO aCCOPTHMEHTA
MUILEBBIX MHIPEIMEHTOB M3 PA3JIUUYHBIX BHUJIOB CHIpbs. B yCIIOBHSAX HOJIMTUKU MMIIOPTO3aMEIICHUS
0cOOYyI0 3HAYMMOCTh TPHOOPETAECT WCIIOJIB30BaHUE KOMIIOHEHTOB, TOTYYaeMbIX W3 MECTHOTO
PaCTUTENBHOTO ChIpbs. B 3TOM KOHTEKCTe MEpCIEeKTHBHBIM HAIpaBIEHUEM SBJSETCs IepepaboTka
ceMsiH caduiopa, OTIIMYAIOIINXCS OOTaThIM M OMOJIOTHYECKH IIEHHBIM XUMHYECKUM COCTABOM.

Cagop xapakTepu3yercsi BBICOKMM COJAEp)KaHHEM MOJUHEHACBIIIEHHBIX JXHUPHBIX KHCIIOT,
Mpexjie Bcero ®-6 (JimHomneBast) U -3 (0-JIMHOJIEHOBAS), OTHOCSIINXCS K HE3aMEHUMBIM HYTPHUEHTaM,
KOTOpbIE HE CUHTE3UPYIOTCS B OPraHU3Me 4eJI0BEKa U JTOJDKHBI MOCTYNaTh ¢ MUIIEH. DT COeAMHEHUS
CITy’KaT MpeIIecTBeHHUKaMu JMHHONeouedHbIX [THXKK, BBIMOMHSIOMMX BaKHBIE MIACTUYECKUE H
peryasTopHble (PYHKINH, a TAKXKE BXOASIIUX B COCTAB JIUMHUIHBIX KOMIIOHEHTOB KJIETOYHBIX MEMOpaH
[1]. ConeprkaHue JIMHOMEBOM KUCIOTHI B ceMeHax cadiopa MoxeT nocturarb 80%, 4To CyIIECTBEHHO
MPEBOCXOIUT MOKA3aTeNId MHOTUX JPYTUX MAcIUYHBIX KYIbTYp [2].

Hambomee mmpokoe mpuMeHeHHe caduiop KpacHIbHBIH HAaXOAUT B  TPOHU3BOJICTBE
pacTUTEeNbHOrO Macia, moiy4yaemoro u3 ero cemsH [3]. CadriopoBoe Macio OTIMYAEeTCs BBICOKUM
coJiepKaHUEM TPHUTIIUIIEPUIOB JTUHOJIEBON KUCIOTHI (10 70%) 1 muHOIEHOBOM KHCIOTHI (0K0I0 10%),
a TaKKe 3HaYUTEIbHBIM ypoBHeM BuTamuHa E [4]. Kpome Toro, B cocraBe caduopa NpuCyTCTBYIOT
NMUTMEHTHBIE BemecTBa (KapTaMWH), JIMTHAHBI, TOJHCAaXapuabl, S(QUPHBIE M JKUPHBIE Macla,
BKJIIOYAIOIIME apaxHI0HOBYIO, MAJIBMUTHHOBYIO M CTEApUHOBYIO KHUCIOTHI. biaromaps coderaHuto
BBICOKOW OMOJIOTHYECKON IIEHHOCTH M OTHOCHTEIIbHONW TEXHOJIOTHYECKON HEMPUXOTIUBOCTH cadiop
BBITOJHO OTIUYAETCS OT APYTUX MACIUYHBIX KYIBTYP.

CadopoBoe Macio HaXOAWUT MPUMEHEHHE HE TOJBKO B TMHINEBOW MPOMBIIUICHHOCTH, HO U B
Je4eOHO-TTPO(YUITAKTUYECKOM M TUETUYECKOM MUTAaHUU [5]. OTMEUYEHO ero MoyIoKUTEeNbHOE BIMSIHUE
Ha OOMEHHBIC M THIICBAPUTEIBHBIE TPOIECCH, a TaKKe CIMOCOOHOCTH CIOCOOCTBOBATH CHMKEHHUIO
BUCIICPAIILHOTO KHMpa W YJIYYLIEHHIO KOMIIO3UIIMOHHOI'O COCTaBa Teja NpU HM30BITOYHOM Macce.
JluHoneBass kucnoTa, BXOZsIIas B COCTaB Maciia, OKa3blBaeT OJIaronpusTHOE BO3JEHCTBUE Ha
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CepACYHO-COCYTUCTYI0 CHUCTEMY M MOJXKET HCIIOJIb30BaThCsl B MPOQUIAKTUKE COOTBETCTBYIOIINX
3aboeBaHui [6].

X1e600yI0YHbIE M3ACTHS TPATUIMOHHO 3aHUMAIOT BAXXHOE MECTO B pAIlOHE HACEICHUS U
IPEJCTABIAT cOO0M HMCTOYHMK OEJIKOB, CIOXHBIX YIJIEBOJOB, MUHEPAIbHBIX BEILECTB (KalbLMs,
xenesza, Gpocopa) U BUTAMUHOB TPYIIBl B pU OTHOCHTENBHO HU3KOM COJEpKaHUU KHUPOB. Kpome
TOro, Xje0 SBISIETCS 3HAYMMbBIM HCTOYHHMKOM IIMILEBBIX BOJOKOH. B CBS3M ¢ 3TUM B MHMpOBOH
NpakTUKe BcE OoJblliee BHUMAaHUE YyaAeIseTcs pa3paboTKe TEXHOJOTHil oboramenus xieba
OMOJIOTUYECKH AaKTHUBHBIMM KOMIIOHEHTaMH C LEJIbI0 NPUAAHUS €My (DyHKIMOHAJIBHBIX,
npopMIAKTUYECKUX M JieueOHbIX CBOWCTB [7]. Xneb® paccmarpuBaercsi Kak yIOOHBIH HOCHUTENb
BUTaMMHOB, MUKPO3JIEMEHTOB M JAPYIMX (PU3MOJIOTUYECKU LIEHHBIX BEIECTB, a BBEICHHE B PELENTYPY
CIELMAIM3UPOBAHHBIX J00ABOK IO3BOJIIET YAaCTUYHO KOMIICHCHPOBATh JACHUIUT HYTPUEHTOB H
CHM3MTb PUCK PA3BUTHS AJIMMEHTAPHO-3aBUCUMBIX 3200JI€BAHUH.

[TonydeHne OUETHYECKUX U JIEYeOHO-IPOPHUIAKTUIECKUX XJICO0OYTOYHBIX U3AETUNA BO3MOXKHO
Kak 3a Cu€T BKJIIOYEHUS B PELENTYPY JIONOJHUTENIBHBIX (PYHKIHMOHAIBHBIX HHIPEAUEHTOB, TaK U IIyTEM
WCKITIOYCHUS] HEXEJATeNbHBIX KOMIIOHEHTOB WM MOJU(PHUKAIUN TEXHOJOTMYECKUX PEKHUMOB
pou3BoACTBa. B 3TOM acrnekTe ucnosab3oBaHue cagopa U MPOAYyKTOB €ro nepepaboTKu NMpeacTaBisieT
3HAYUTENIbHBI MHTEPEC, OCOOCHHO NMPHU pa3paboTKe XJIeOOOYTOUHBIX H3/CIIUNA, OPUCHTUPOBAHHBIX Ha
norpedutenei ¢ u30bITOYHOM Maccoi Tena.

Takum 00pa3oMm, WCCIICZIOBaHUS, HAINPABICHHBIE HAa COBEPIICHCTBOBAHWE TEXHOJOTHIMA
IIPOM3BOJICTBA XJIEOOOYJIOUYHBIX HM3IEIUM C NMPUMEHEHUEM J00aBOK U3 CeMsiH caduiopa, SBISIOTCS
aKTyaJbHBIMH M TEPCIEKTUBHBIMHU. PaloHaibHOE MCIOIB30BaHUE MECTHOTO PACTUTENBHOTO CHIPHS
MO3BOJISIET  CO3/1aBaTh MPOJYKTHl IUTaHUA C IOBBILIEHHOM OMOJIOrMYECKOM IEHHOCTBIO,
CIIOCOOCTBYIOIIME ONITUMH3AIMH CTPYKTYPBI IUTAHHS U YIYYIICHHIO COCTOSIHHS 3/J0POBbS HACEIICHHS.
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B crathe paccMaTpuBarOTCsS COBpEMEHHBIC YIpO3bl, HampaBlieHHbIe Ha Active Directory (AD),
KaKk OJMH M3 HauOollee KPUTUYECKH BaXKHBIX KOMIIOHEHTOB KOPIOPATUBHOW HWHGPACTPYKTYPHIL.
[IpoananusupoBanbl MeTonabl arak, Bkmwoudas Kerberoasting, DCSync u Pass-the-Hash, a Ttaxxke
BIUSHUE MCKYCCTBEHHOTO MHTE/UIeKTa Ha JjaHmmadr yrpo3. IIpeacraBineHbl KOMIUIEKCHBIE
PEKOMEH/IAIMY 110 3aIUTe, BKIIOYash MOJETh ypoBHEBOTO anmuHucTpupoBanus (Tiering), ycuieHue
ayTeHTU(UKAIMYA, MOHUTOPHHT U aBTOMAaTH3aIlUI0 OTBETHBIX AcicTBHid. [IpemokeHa mpakTudeckas
apxuTeKTypa 3auThl AD B yci10BUAX HOBBIX KHOepyrpo3 2025 roaa.

KiroueBbie cmoBa: Active Directory, xkubepyrpossl, Kerberoasting, DCSync, Pass-the-Hash,
Tiering, MFA, 3amura y4eTHbIX AaHHbIX, UV, MOHUTOpPUHT.

Bsenenue

Active Directory J[gaBHO 3aKpenuioch KakK IEHTPajJbHBIA 3JIEMEHT KOPHOpaTHUBHOU
UH(PaACTPYKTYphl, 00ECIIEUNBAIOLINI ayTeHTU(UKAIINIO, aBTOPU3AIIMIO, CETMEHTAIINIO TIOJIb30BaTeNen
U yIpaBlIeHHWE JIOCTYNOM B JIOKalIbHBIX, TMOPHIHBIX M 0O0JauHbIX cpefax. Ha Hero ommparorcs
KPUTUYECKHE OM3HEC-TIPOIIECChl, MHTETPAIMOHHBIE MEXAHU3MBI U CHCTEMBI KOHTPOJS MPUBHIICTHH.
OnHako MMEHHO ero 3HauuMocTh Jemaetr AD onHoi u3 Haubosiee NMPUBIEKATENbHBIX IEJEeH IS
3JIOYMBIIIJICHHUKOB, ¥ B TMOCJIEIHUWE ToJbl HaOmogaeTcst OBICTPbII pOCT 4YHClIAa  aTak,
OPUEHTHUPOBAHHBIX Ha TMOJy4YEHHE NPUBWIEIMH M KOMIIPOMETAlMI0 YYeTHbIX MAaHHbIX [1,2,3].
VYcnoxHeHHe apXUTEKTyp, TMepexoJ K THUOPHIHBIM MOJENSM, HCIOJIb30BaHUE YCTApEBIINX
MEXaHM3MOB ayTeHTHU(PHUKAIMM U HAKOIUIEHHE OIIMOOK KOH(QUTYpalMH CO3JAl0T YCJIOBUSA, MpU
KOTOPBIX €IMHUYHAS YSA3BUMOCTh MOKET MIPUBECTH K MAaCIITA0OHBIM MOCIeACTBUAM [4, 10].

CoBpeMeHHbIE aTaKymoIlHe aKTHUBHO HCMONB3yloT TexHuku Kerberoasting, DCSync, Pass-the-
Hash [6, 9] u npyrue meTonbl, HampaBjieHHbIE Ha 00X0J MeXaHU3MOB 3amuThl AD u monyueHue
JOCTyTa K TPUBUJIIETMPOBAHHBIM YYETHBIM 3amucsiM. CHUTyalMio YCJIOXHSET NMPUMEHEHHE CHCTEM
HMCKYCCTBEHHOTO HWHTEJUICKTa, IMO3BOJISIONIMX aBTOMATHU3MPOBATh TMOA0Op TMapoyiei, aHalIu3
KOH(UTyparuii, TEeHEepalni0 aTaKylIINX CICHAPUEB W YCKOPEHHOE TIEPEMEIICHHE BHYTPH
uHppactpyktypsl [11, 12, 17]. B »3Tux ycHOBUSX TpaguIMOHHBIE MEpHI 3aIIUTHI YK€ He
00ecreunBaOT JOCTAaTOYHBIA ypOBeHb ycToiumBocTH. OpraHuzanusMm TpeOyercs ¢GopMUpOBaTh
apXUTEKTypy Oe30MacHOCTH, B KOTOpo#l ympaBieHne AD BocnpuHHMMaeTcsi Kak cTpaTerudyeckas
3a/1a4a, Tpedyrolas HelPepbIBHOTO MOHUTOPUHTA, CTPOTOI CErMEeHTalluy MPUBUIIETUH, KOMIUIEKCHON
3aIUTHl YUYETHBIX JAHHBIX U aBTOMAaTH3aIliu OTBETHBIX JAeHCTBUH [§, 15, 16].

ens manHOW pPaOOTHI 3aKIIOYAETCS B aHAIM3€ COBPEMEHHBIX YIPO3, OPUEHTHPOBAHHBIX Ha
Active Directory, W3y4eHHH KIIOYEBBIX METOJOB aTaK, PACCMOTPEHHH BIUSHHS HCKYCCTBEHHOTO
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MHTEJUIEKTa Ha pa3BUTHE KuOepyrpo3 M (GOpMHUPOBaHUM HabOpa pPEKOMEHMAAIUH, IMO3BOJSIOMINX
MOBBICHTH YCTOMYUBOCTH HH(PPACTPYKTYPHI K aKTyalIbHBIM puckam 2025 roza.

O030p COBpEMEHHBIX YIPO3 U KJIFOUYEBBIX MTPAKTHUK 3aAIUTHI

CoBpemennble MeToAsl arak Ha Active Directory cTaHOBSITCS He TOJbKO Oolee
HMHTEJUICKTyJIbHBIMHA, HO U TOpasno Oojiee CUCTEeMHBIMH W aBTOMaTHU3upoBaHHbIMHU [11, 14]. Drto
CBSI3aHO C TeM, 4To HUH(PpacTpykTrypa AD ocTaércsi OCHOBHOM TOUKOW OMOPHI AJISl JOCTyMHa KO BCEM
KPUTHYECKHM CHUCTEMaM KOMIIAHWM, M YyCHelIHas araka Ha Hee (aKTUYeCKH OTKPbIBAaeT
3JIOYMBIIIJIEHHUKY IyTh K  KJIIOUYEBBIM akTuBaM opraHusauuu. OpHuMm u3  HauOosee
pacmipocTpaH€HHBIX METOJIOB MPOI0JKaeT ocTaBaThes Kerberoasting [9, 10], mo3Bosomuii moayduTh
X3IIM CEPBUCHBIX aKKAayHTOB, 3ampocuB Kerberos-THKeThl, ¥ BBINOIHATH HX O(]IailH-B3IIOM Ha
MOIITHBIX BBIYUCIUTENBHBIX cHUcTeMax. UeM ciiabee Mapojb CEpBHCHOTO aKKayHTa M YEM BBILIE €ro
MPUBWIETHH, TeM ObICTpee 3JIOYMBIIUICHHUK IOJyYaeT JOCTYN K UYBCTBUTEJIBHBIM JIaHHBIM.
[IpakTuka Moka3pIBa€T, YTO MHOTHE KOMIIAHMU TOJAAMH UCIOJB3YIOT CEPBUCHBIE yUETHBIC 3aMUCH C
yCTapeBIIMMH UM CTATUYECKUMHU MapoiisiMu, 4to nenaet Kerberoasting oco6eHHO 3¢ (EeKTUBHBIM.

He wmenee omacHeiM octaéres Meron DCSync [6], no3BoisOIUN  3710yMBILUIEHHUKY
MMUTUPOBATh IOBEJACHHUE KOHTpOJUIEpa JOMEHa M 3alpallldBaTh XAIIM BCEX YYETHBIX 3alMCEeH,
BKJIIOYAsl XAIIM aJAMHHUCTPATOPOB C MAaKCUMaJIbHBIMU IPaBaMU. DTOT MOAXOJ CUUTAETCS OJAHUM M3
caMblX pa3pyLIUTEIbHBIX, IIOCKOJIbKY JaeT MojiHbld jJoctyn k AD 6e3 HeoOxomumocTu
KOMIIDOMETUPOBAaTh  KOHTPOJUIEp  HAmpsMyl. AHalIUTUYECKWE OTYETHI  IOKa3bIBalOT, 4YTO
3NIOYMBIIIJICHHUKU aKTUBHO Mcnob3yloT DCSync nocine nomydenus npas, 0i1u3kux kK Domain Admin
[11, 18], m HepenKko MPUMEHSIOT €ro Kak 3aBepIIAIOIIMi ATal aTakH, MO3BOJISIONIMN 3aKpENUThCI B
UH(PACTPYKTYpe MPAKTUYECKU HE3AMETHO.

Artaka Pass-the-Hash mpongomxkaer npeactaBisiTe pUCK B T€X OpraHM3allUsIX, TJIe COXPaHSIIOTCS
MexaHu3Mbel NTLM u oTCyTCTBYET CTpOrnii KOHTPOJIb 3a KAIIMPOBAHUEM YUYETHBIX JAaHHBIX [6, 9, 14].
[TockonbKy 370yMBINUIEHHUKY TpeOyeTcsi JIMIIb X3II [apoJis, a HE caM Iapojb, HEJOCTAaTKU B
CerMEHTAIllMM aJMUHUCTPATUBHBIX CTAaHLUMUNH M YCTAapeBIIME IPOTOKOJBI CYIIECTBEHHO OOJeryaroT
NpPOJBMKEHHE BHYTpU ceTH. [lo JaHHBIM HECKOJBKMX MCCIEAOBATEIbCKUX LIEHTPOB, Oosee
MATUIECSITH MPOLIEHTOB YCIEIHBIX aTak Ha uHppacTpykTtypy AD B 2023-2024 rogax BKJIIOYAIH ATl
MMOBTOPHOT'O UCTIOIB30BAHMS X3IEH WM TOKEHOB foctyna [11, 13].

Macmtab  yrpo3 MOATBEp)KIAeTCs OOJNBLIIMM — KOJIMYECTBOM  CTAaTHCTUYECKHUX JIAaHHBIX,
(bUKCHpPYEeMBIX KaK MOCTABIIMKAMHU PEIICHUH M0 0€30MacHOCTH, TaK U TN100aTbHBIMU aHATUTUYECKUMU
neHTpamu. Microsoft cooOmiaer o Gojee yeM IIECTUCTaX MWJUIMOHAX TOMNBITOK aTaKk Ha y4YeTHbIE
3aMuCcH €XKEIHEBHO, U JI0JIsI aTak, opueHTupoBaHHBIX Ha Kerberos [1,2], NTLM u apyrue mexaHU3MbI
ayTeHTU(UKALUY, TPOJOJDKAET pacTH. Verizon yKas3blBaeT, YTO OKOJIO UIECTUIECATH BOCHBMU
MPOIICHTOB BCEX HWHIMJICHTOB CBs3aHBI C dYeloBedeckuM (aktopom [3, 17], Bkimrodas OmmOKU
aaMuHucTpatopoB Active Directory[3], HempaBuibHBIE HACTPOWKH TPYII JOCTyHa, (UIIMHTOBBIE
MMChMa U HECAHKIIMOHWPOBAHHBIE OMEpaIuy ¢ YYETHBIMU 3amucsmu. Semperis ¢pukcupyer[4,10], uto
B CpPEOHUX M KPYHHBIX JOMEHAaX MPUMEPHO TPUILATH MPOLEHTOB YYETHBIX 3aluceil SBISIOTCS
YCTapeBIIMMHM HWJIM BOBCE HE HCIIOJIB3YIOTCS, M 3HAYUTENIbHAs 4YacThb JTUX AKKAyHTOB HE MMEET
MHOTO()akTOpHOW 3amuThl. IMEHHO Takue 3amucH 4acTO CTAHOBATCS CTapTOBOM TOYKOW Ui aTak
Kerberoasting, brute force mmu password spraying. OTaenbHOe BHHUMaHHE IMPHUBIIEKAET POCT aTak,
ces3anHbIX ¢ DCSync: mo manabiM Mandiant [11], KOTM4eCTBO MOMBITOK UMHTAIIMH KOHTPOJUIEPOB
JIOMEHa YBEJIIMYWIOCh 00Jee YyeM Ha COpPOK MATh IMPOLEHTOB 3a JiBa roja, YTO CBUIETEIBCTBYET O
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pacTylleM MHTEPECE 3II0yMBIIIEHHUKOB K METO/1aM, IIO3BOJIIOILMM ITOJIy4YHUTh MTOJIHBIM KOHTPOJIb Hajl
UHPPACTPYKTYPOH HAeHTH(PUKALINH.

Eme opHuM BaxXHBIM (AKTOPOM pHCKa CTAaHOBUTCS HCIIOJNB30BaHUE HCKYCCTBEHHOTO
UHTEJUIEKTa B AaTaKylOUIMX MHCTpYMEHTax. ['eHepaTWBHBIE MOJEINM IIO3BOJISIIOT  CO3/1aBaTh
aBTOMAaTU3MPOBAHHbIE (DUIIMHIOBbIE KaMIaHWM, aJalTUPOBAHHBIE II0J] KOHKPETHBIX COTPYIHHUKOB,
YTO YBEJIMYMBAET BEPOSTHOCTH YCIEIIHOM KOMIIPOMETAlUMU Y4E€THOH 3anucu. CUCTEMbl MAalIMHHOIO
00y4YeHMs aHAIU3UPYIOT CTPYKTYpPY JOMEHA, BBIABISAIOT HEJOCTAaTKU KOH(UIypauui, NpeiararoT
ONTUMAJIbHBIA IIyTh KOMIIPOMETALMHA W IO3BOJIAIOT COKPAaTUTh BPEMs aTakKM B HECKOJIBKO pa3s.
HexoTtopseie uccnenoBaTenbCKue rpynibl 3aQUKCUPOBATIN KeHChl, B KoTophix MU ucnonb3oBancs amns
TMHAMUYECKOTO 00X0J1a 3aIIMTHBIX CHUCTEM, aJaNTHPYSCh MOJ MpaBWia 0€30MaCHOCTH B PEaTbHOM
Bpemenu [11, 12, 17, 19]. B pe3ynpraTe MOBBILAETCS CKOPOCTh aTaK, CHMXKAETCA KOJIUYECTBO
HEOOXOIMMBIX JICHCTBUI U YBEINYHBACTCS BEPOATHOCTD JOCTIKEHHS 1IesIn 0e3 0OHapy KeHusl.

Ha ¢one pactymux yrpo3 KOMIaHUM BBIHYKAEHBI IIEpEeCMATPUBATh TPAJAULMOHHBIE MTOAXO/bI K
ammre AD. OpHolt w3 (QyHAaMEHTANbHBIX NPAKTUK CEroAHs SBISETCS MOJENIb YpPOBHEBOI'O
anmuHuctpupoBanus (Tiering) [9, 15], koTopas paznenser aIMUHUCTPATUBHBIE ONEPALIMU 110 YPOBHAM
KPUTUYHOCTH U BBOJIUT CTPOTYI0 H3OJSLUI0 JOCTYIIOB MEXAY HHMH. JTa MOJEIb KOMIIEHCHUPYET
nociencTBusi arak Pass-the-Hash u npyrux TeXHHMK, OCHOBaHHBIX Ha MOBTOPHOM HCIOJIb30BAHUU
YYETHBIX JaHHBIX. Tiering mo3BoisieT M30eKaTh CUTYaIWii, KOTrJa KOMIIPOMETAlusl OJHOW pabodei
CTaHLIMM aJ]MUHHUCTpATOpa IPUBOAUT K ITOTEPE KOHTPOJIS Haj Bcel uHppactpykrypoii [1, 20].

Pacuipenne MOHMTOpPMHra CTaHOBUTCS OJHMM M3 LEHTPAJbHBIX JJIEMEHTOB 3alUTHI.
Opranuzanusm Ttpedyercs (GUKCUPOBATh HE TOJIBKO INpPsIMblE MONBITKM BXOJA WM M3MEHEHUS IpaB
J0CTyIa, HO ¥ aHOMaJIbHOE MOBEJCHUE YUETHBIX 3alUcel, HeoXu1aHHbIe 3anpockl Kerberos-Tukeros,
olepaly, HallOMMHAIOIINE IIOBEIECHUE KOHTPOJIIEpA JOMEHA, a TAKXKE HETUIIMYHBIC NEPEMELICHUS
MIPUBUJIETUPOBAHHBIX TOJb30Barenen. Pemenus kmacca SIEM, UEBA u cneunanu3upoBaHHbIE
MHCTPYMEHTHl aHaimu3a Active Directory Mo3BOJISIIOT BBISABIATH NMPU3HAKK aTakW €lIe Ha pPaHHHUX
cragusix [11, 12, 18]. Craructuueckue OaHHBIE IMOKA3bIBAIOT, YTO KOMIIAHWHU, HCIOJB3YIOIINE
KOMIUIEKCHBIH MOHUTOpUHT AD, cokpamaioT Bpemss OOHapyKe€HUs HHIMJEHTAa B CpEIHEM C
MATUAECITH THEH 10 HECKOJIBKUX YacoB.

ABTOMaTH3alUsl PEArupoBaHUSl CTAHOBUTCA HEOOXOIUMOM Mepoil Hjasi NIPOTHUBOJEHCTBUS
CTPEMUTENBHBIM aTakaM. B ycloBHAX, KOrJa 3J0yMBILUIEHHMKH ucnonb3yroT MU mis yckopenus
CBOUX JIEHCTBM, PYYHOrO pearupoBaHMs YK€ HeAocTarouyHo. MH@pacTpykTypa IODKHA yMeTh
M30JIUPOBaTh YYETHYIO 3alUCh, OJOKHPOBaTh IOJO3PUTEIbHYIO CTaHIMIO WM OrPaHUYMBAThH
IIPUBWIETUM aBTOMAaTHYECKU IIPU TOSABICHUU IEPBBIX NpU3HAKOB yrpossl [13, 14, 16]. IlpakTuka
MTOKAa3bIBAET, YTO aBTOMAaTHU3MPOBAHHBIE MEXAaHU3Mbl CHUKAIOT PUCK PACIpPOCTpPaHEHUs aTaku Ooisee
4YeM Ha TPUJLATh IPOIIEHTOB.

CoBpemenHnblie yrpo3bl Active Directory nenecoodpa3Ho paccMaTpuBaTh B pa3pe3e HECKOJIbKHX
B3aMMOCBSI3aHHBIX TPYIII.

K knmaccuyeckuM MeTofaM KoMIpoMmeTaluu oTHocsTes TexHuku Kerberoasting, DCSync, Pass-
the-Hash u npyrue ataku, OCHOBaHHBIE Ha YSA3BHUMOCTAX HPOTOKOJIOB ayTeHTHU(UKAIUH, CIaOBIX
MapoJIiX CEPBUCHBIX YUYETHBIX 3alucedl M OMMOKaxX B YNPABICHUU HPUBUIIETHUSAMH. DTH METOMAbBI
XOpOIIO HW3YYEHBl, OJHAKO IMO-TIPeKHEMY oOcTalTcs dS(P(EKTUBHBIMA B HUHQPPACTPYKTypax C
yCTapeBUIMMH MEXaHU3MaMU 3alUThI.

HoBble MHCTpYMEHTBI, OCHOBaHHbIE HAa MCKYCCTBEHHOM HHTEJUIEKTE, CYIIECTBEHHO MOBBIIIAIOT
CKOpPOCTb M CKpBITHOCTh aTak. ['eHepaTHBHBIE W aHAJIUTHUYECKUE MOJENIU HCIOJB3YIOTCS IS
aBTOMAaTH3alMK (PUILIMHTA, aHAJIM3a KOHPUTypaluuil JOMEHa U MOCTPOEHUS! ONTHMAIbHBIX CLIEHAPHEB
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KOMIIPOMETAIMH, YTO CHUXKAET IMOPOr BXOJa IS 3JIOYMBIIUICHHUKOB M YCIOXXHSAET OOHapy)KeHue
aTax.

Opranu3zanvoHHble  TpoOJEMbl  BKIIOYAIOT OTCYTCTBUE  (POpPManM30BaHHBIX  IPOLECCOB
YIPaBJICHUS W3MEHEHHUSMH, H30BITOUYHbIC TPHUBHIETUH, HAKOIUIGHHE HEUCHOJIb3yEeMBIX YYETHBIX
3aruceil 1 Hel0CTaTOYHYIO OCBEIOMJICHHOCTh IepcoHana. B COBOKYNHOCTH 3TH (haKTOphl YCHIUBAIOT
TEXHUYECKHE YSA3BUMOCTH U CO3JA0T OJIaronpUATHYIO Cpely Uil YCHEIIHbIX aTak.

PexoMennanyy 1 BEIBOJIBI

VYkpennenue 6ezonacHocty Active Directory TpeOyeT KOMIUIEKCHOTO M IOITAHOrO OAX0/a, B
KOTOPOM apXUTEKTYpHbIE MEpbl JOIMOJIHSIOTCS MPOLECCHBIMU U TEXHOJIOIMYecKMMHU. OIHUM U3
KITIOYEBBIX IIAroB CTAaHOBUTCS (opManu3anus onepauuid n3meHneHus kondurypammii AD. Kaxmoe
U3MEHEHHUE JIOJKHO MPOUCXOIUTh TOJIBKO MOCJE OLIEHKH PUCKOB, COINIACOBAHMS U TECTUPOBAHUS, UTO
obecrieunBaeT NMpeaCcKa3yeMOCTh U CHIDKAET BEPOATHOCTH MOSBICHUS CKPBITHIX ys3BUMOCTeH. Takoit
HOJX0A OCOOCHHO BaKEH Uil MH(QPACTPYKTYp, Pa3BUBAIOIIUXCA HA MPOTSHDKEHHMM MHOTHX JIET U
COJIEpIKaIlMX Pa3HOPOIHbIC KOMIIOHEHTHI [7, 9].

Cepbe3HOE BHUMaHUE CIENYeT YIEIATh YNPABICHUIO YYETHBIMM JAHHBIMH, IIOCKOJIBKY
OOJIBLIIMHCTBO aTaK HAYMHAETCS C KOMIPOMETalMM y4eTHOM 3amucu. HeoOxoaumo nepecMaTpuBaTh
COCTaB CEPBHUCHBIX AKKAayHTOB, COKpallaTb WUX MPUBUJIETMH, BHEAPATH ABTOMATUYECKYIO POTALIUIO
CEKpPETOB M MCKIIOYaTh HMCIOJb30BaHUE yCTapeBIIMX MpoTOKoyoB [1, 3, 12]. PerymsipHbie ayauTsl
MIO3BOJISIIOT BBISABIIATH YCTapeBILUE, AyOJUpPYIOLUECcs U U30bITOUYHBIE UACHTUYHOCTU, KOTOPbIE MOTYT
CTaTh HA4YaJIbHOHM TOUKOM aTtaku. [lepexos Kk MHOTO(haKTOpHOU ayTeHTH(PHUKANN IJIs1 BCEX KPUTHUHBIX
poseil sBiseTcs HEOOXOIUMOW Mepol, OCOOEHHO B YCIOBUSX paclpOCTPaHEHHUs METO/A0B
Kerberoasting u DCSync.

O¢dexTuBHas CcerMeHTalUs NpPUBWIErHMH dYepe3 Mojenp Tiering MO3BOJSET M30JIMPOBATH
KPUTUYHBIE aJMUHHCTPAaTUBHBIE OlEpalluM, CHM)Kas PUCK pPACIPOCTPAaHEHMsI aTakd OT OJHOU
CKOMIIDOMETHPOBAHHOM pabouelt crtaHumu. Takoe pasjeneHue HEOOXOJUMO MOJAEPKUBATh
UH(ppaCcCTpyKTypHO, oOecreunBas pa3/ejeHUe CETEBbIX 30H, KOHTPOJIb MEPEMEHICHHUS] MEeXay
YPOBHSAMU U MUHUMM3AIMIO TOYEK BX0Ja K KOHTpoJuiepaM aomeHa [9, 15].

MOHUTOPUHT JOJKEH OBITH MOCTPOCH TaKUM 00pazoM, YTOObl (PMKCHUPOBATH pAHHUE MPU3HAKU
aTak, BKJIIOYash aHOMAaJbHbIE 3alpOChl THUKETOB, MOJO3PUTENbHBIE HW3MEHEHUS B TIpyMNIax
0€30IaCHOCTH, MOMBITKH AMYJSIIUU pOJIEH KOHTPOJJIEPOB JOMEHa M HETUIIWYHbIE IepeMelICHHs
yueTHbIx 3amucedt [11, 18, 19]. Kombunanus SIEM, UEBA, crenuanu3upoBaHHBIX CUCTEM aHAlIM3a
AD u aBTrOMarm3anuu pearupoBaHusi (HOpPMHUPYET €IUHBI KOHTYp OOHApYyXEeHHsS M ONEepaTHBHOIO
pearupoBaHus Ha yTPO3bI.

HagexxHocTh pe3epBHOrO KOINHPOBAHMS SBISETCS 00S3aTENbHBIM YCIOBHEM BBDKMBAEMOCTH
uHppactpyktypsl AD nocine ataku [4, 10]. Konun nomxHb! ObITH U30IMPOBAHHBIMU, HEU3MEHSIEMBIMU
U peryispHO  TpOBEpSAEMbIMH  Ha  BO3MOXKHOCTb  BoccTaHOBieHHs.  Kommpomeranus
MPUBUWJIETUPOBAHHBIX YUETHBIX 3alMCEN HE J0JDKHA JaBaTh 3JI0YMBIIIJICHHUKY BO3MOKHOCTH YJAIUTh
WJIM U3MEHUTDH PE3EPBHBIE IaHHBIE.

B ycnoBusax Mcnoiab30BaHUS UCKYCCTBEHHOI'O MHTEIIEKTA 3J10yMBIIUIEHHUKAMH OpraHU3alusM
HE00X0MMO akTHBHO MHTerpupoBaTh MU u ML-pemieHus B 3allUTHBIE MEXaHU3MBblL. JTO MO3BOJIUT
BBISIBJIATH CIIOKHBIE AHOMAJIMM, IIPOrHO3UPOBATh PAa3BUTHE ATAaKyIOIIUX CLIEHAPUEB U MOAJEPKNUBATH
BBICOKHI YpOBEHb CUTYallMOHHON ocBeomiieHHocTH [16, 17].

B kadecTBe mpakTHYECKOrO pe3ysibTaTa MCCIEAOBAHUS MOXHO BBIICTUTH CIEAYIOIINE
KIJIFOUEBBIC pEKOMEH Ay 1o 3anmte Active Directory:
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— BHEIpPEHHE MOJEIM ypOBHEBOro aaMuHuctpupoBanus (Tiering) ¢  u3omsAnuen
aJIMUHUCTPATUBHBIX pab0YMX CTAHIIUA;

—  o0s3aTenpHOE€  MPHMEHEHHE  MHOTO(GAKTOPHOM  ayTeHTH(QUKAMH UL BCEX
[IPUBUJIETUPOBAHHBIX YUETHBIX 3aIIMCEH;

— OTKa3 OT YCTapeBUIMX MNpoTokojoB ayTreHTH(ukaumu (NTLM) u MuHMMUH3amus HX
UCIOJIb30BAHUS;

— peryJiipHbIN ayIUT YUETHBIX 3alMCel, CEPBUCHBIX aKKAyYHTOB U TPyl 0€3011aCHOCTH;

— IEHTPAJIM30BaHHBII MOHHUTOPUHT coObITHH Active Directory ¢ mcmons3oBanuem SIEM u
UEBA;

— aBTOMATH3alMsi pearupoBaHMsS Ha WHIMICHTHI, BKJIIOYas OJOKMPOBKY YUYETHBIX 3amuceil u
U30JISILMIO Y3JI0B;

— CO3/1aHME€ U30JMPOBAHHBIX U HEU3MEHSAEMBIX PE3EPBHBIX Kol AD ¢ peryispHoil IpoBEpKOi
BOCCTaHOBJICHHUS.

3aKkaoueHue

Active Directory ocrtaércs onHuM M3 Haubojee 3HAYMMbIX W OJHOBPEMEHHO Haumbosee
YSI3BUMBIX KOMIIOHEHTOB KOPIOPAaTUBHON MH(pacTpyKTyphl. PocT uncna 1eneBbIX aTak, yCiaoKHEHUE
METOAOB KOMIIPOMETAIlMM M HWCIOJIb30BAHWE HCKYCCTBEHHOTO HHTEIUIEKTa (OPMHUPYIOT HOBBIN
YPOBEHb Yrpo3, TpeOyroumi mepecMoTpa Kiaccuyeckux moaxonoB k 3ammure AD. CoBpeMeHHBIE
TeXHUKH, Takue kak Kerberoasting, DCSync u Pass-the-Hash, mo3Bossitor 3m0ympIieHHUKaM OBICTPO
HapaluBaTh MPHUBUJIIETUN M TOIYYaTh JOCTYN K KPUTHYHBIM pecypcam, ecii MHPpPacTpyKTypa He
MMEET JOCTATOUYHOTO YPOBHS CErMEHTALMU, MOHUTOPUHIAa U KOHTPOJISL YYETHBIX JIaHHBIX.

B xone nanHo# paGoThl ObUIM IPOAHATU3UPOBAHBI COBPEMEHHBIE YTPO3bl, OPUEHTUPOBAHHbIE HA
Active Directory, u3yudeHbl KIIOYEBBIE METOJAbl aTaK, PAaCCMOTPEHO BIHUSHHE HCKYCCTBEHHOTO
MHTEJUIEKTa Ha pa3BUTHE KUOepyrpo3, a Takke C(HOpPMUPOBAH KOMIUIEKC pPEKOMEHJIAIHH,
HaNpaBJICHHBIX HA MOBBIIIEHHE YCTOMUYUBOCTH HMHPACTPYKTYpHI K aKTyallbHBIM puckam 2025 roaa.

OddexTuBHas 3ammra AD Bo3MOKHA TOJIBKO MPU UCMOIB30BAaHUU KOMIIEKCHON apXUTEKTYpPbl
0€30MacHOCTH, KOMOMHMPYIOIIEH COBPEMEHHbIE METOJbl ayTeHTH(QHUKAUH, MOHUTOPHHIA,
YOpaBJIE€HUS  M3MEHEHWSIMH,  aBTOMAaTM3alMl  pearupoBaHHUs W UYETKOH  CEerMEeHTalMH
aIMMHHUCTpATUBHBIX poyedl. B Ttakux ycnoBusix Active Directory CcTaHOBUTCS YCTOMYHMBBIM
KOMIIOHEHTOM MH(PACTPYKTYphI AaXKe Mepe]] JIUILOM ObICTpO pa3BuBaromuxcs yrpo3 2025 roaa.
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Abstract: This article explores the often-overlooked role of students in shaping the structure and
flow of classroom lessons. Challenging traditional teacher-centered models, the study argues that
students actively influence lesson design through unconscious forms of participation. Drawing on
pedagogical concepts of agency and interaction, the article conceptualizes students as “silent co-
authors” who contribute to teaching processes beyond explicit verbal feedback. The paper examines
the mechanisms through which unconscious lesson redesign occurs, including behavioral signals,
cognitive responses, and emotional reactions displayed by learners during instruction. It further
analyzes how teachers adapt their instructional strategies in response to these signals through
spontaneous decisions and micro-adjustments in explanation, pacing, and task organization. The
classroom is presented as a dynamic, non-linear system in which teaching and learning continuously
interact, resulting in lessons that are constantly reconstructed rather than rigidly executed. The article
also discusses the implications of this perspective for lesson planning and assessment, emphasizing the
need for flexible instructional frameworks and reconsideration of formal evaluation criteria. In
conclusion, the study highlights the pedagogical value of recognizing students as implicit lesson
designers and suggests directions for future research and teacher training focused on responsive and
interaction-oriented teaching practices.

Keywords: student agency, unconscious participation, silent co-author, co-authorship in
education, classroom interaction, lesson redesign, teacher adaptation, instructional decision-making,
micro-adjustments, behavioral signals, cognitive indicators, emotional responses, learner influence,
dynamic classroom system, non-linear teaching, lesson flexibility, instructional responsiveness,
formative observation, task modification, classroom dynamics, interactionist pedagogy, lesson
planning, assessment challenges, learning processes, student behavior, pedagogical feedback,
instructional adaptation, emergent lesson structure.

In traditional educational models, the classroom is often viewed as a space where knowledge is
transmitted from teacher to student in a linear and predictable way. Lesson plans are designed in
advance, learning objectives are fixed, and students are expected to adapt to the structure provided by
the teacher. Within this framework, students are frequently perceived as receivers rather than
contributors to the teaching process.

Despite this assumption, real classroom practice demonstrates that lessons are rarely static.
Teachers constantly monitor student reactions and make micro-adjustments throughout the lesson.
These adjustments are often informal and unplanned, yet they significantly affect the lesson’s
structure, pacing, and outcomes. This suggests that students influence teaching even when they are not
consciously aware of doing so.

By rethinking the role of the student, it becomes possible to recognize learners as implicit
participants in lesson design. Their behavior, engagement, and responses create a feedback loop that
shapes instructional decisions. Understanding this dynamic challenges the traditional teacher-centered
model and supports a more interactive and responsive view of education.
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Co-authorship in education can be understood through sociocultural and interactionist theories of
learning, which emphasize the shared nature of knowledge construction. These theories argue that
learning emerges through social interaction and that meaning is negotiated rather than delivered.
Within this framework, both teachers and students contribute to the learning process.

Student agency plays a central role in this perspective. While agency is often linked to conscious
decision-making, it can also operate unconsciously. Students influence the lesson through their
readiness to engage, their reactions to tasks, and their responses to instructional strategies. Even
passive behavior can carry meaning and shape pedagogical choices.

Furthermore, interaction in the classroom extends beyond spoken language. Gestures, silence,
facial expressions, and patterns of participation all function as communicative acts. When teachers
respond to these signals, they implicitly acknowledge students as co-authors of the lesson, even if this
role is not formally recognized.

The “silent co-author” refers to a student whose influence on the lesson is indirect, unintentional,
and often unnoticed. This type of co-authorship does not rely on verbal contributions or active
leadership. Instead, it is embedded in everyday classroom behavior that shapes teaching decisions over
time.

Silent co-authors affect the lesson by creating a collective classroom atmosphere. For instance,
widespread confusion may lead a teacher to abandon a planned activity, while general enthusiasm may
encourage deeper exploration of a topic. In this way, individual and group reactions merge into a
powerful, though subtle, force that guides the lesson’s development.

Unlike active participation, which is usually encouraged and assessed, silent influence remains
largely invisible. However, recognizing this form of co-authorship allows educators to better
understand classroom dynamics and appreciate the complexity of student involvement in teaching and
learning processes.

Unconscious lesson redesign occurs through a combination of behavioral, cognitive, and
emotional mechanisms. Behavioral signals such as inattentiveness, restlessness, or increased
participation provide immediate information about student engagement. Teachers often respond by
changing the format of the activity, adjusting group work, or introducing new examples.

Cognitive indicators are reflected in how students process information. Delayed responses,
frequent errors, or requests for clarification suggest difficulties in comprehension. In response,
teachers may slow down the lesson, repeat key points, or scaffold the material more carefully.

Emotional mechanisms further shape the lesson. Positive emotions, such as curiosity or
excitement, can lead to extended discussion, while negative emotions, such as frustration or anxiety,
may require a shift toward support and reassurance. Through continuous interpretation of these signals,
teachers adapt their instruction, resulting in a lesson that is partially redesigned by students without
their conscious intention.

Real classroom practice provides numerous illustrations of how students unconsciously redesign
lessons. For example, during a listening comprehension activity, a teacher may notice repeated
requests for clarification and visible signs of confusion, such as delayed responses or incomplete notes.
In response, the teacher may decide to replay the audio, simplify follow-up questions, or replace an
individual task with guided discussion. Although the original lesson plan may have included a
subsequent speaking activity, this stage is often shortened or postponed due to student signals.

Another common situation occurs during grammar instruction. When students demonstrate
hesitation, avoidance of eye contact, or minimal participation during controlled practice, teachers
frequently modify the task structure. They may introduce additional examples, switch to pair work, or
provide sentence frames. These adjustments are not planned in advance but emerge directly from
students’ behavioral and cognitive responses.

Group work also highlights unconscious co-authorship. Uneven participation, silence within
groups, or frustration expressed through body language often leads teachers to reorganize groups,
clarify instructions, or intervene with scaffolding questions. In each case, students do not explicitly
request changes, yet their reactions shape the lesson trajectory and instructional choices.
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The examples above reinforce the idea that classroom instruction functions as a dynamic and
adaptive process rather than a fixed sequence of planned actions. Students continuously provide
instructional input through subtle signals, and teachers interpret and respond to these signals in real
time. This interaction confirms the role of students as implicit co-designers of the lesson.

From a pedagogical perspective, recognizing unconscious co-authorship has important
implications for teaching practice. First, it challenges the notion of strict lesson fidelity, where
deviation from the plan is viewed as a weakness. Instead, adaptive teaching can be understood as a
professional skill grounded in attentive observation and pedagogical sensitivity.

Second, lesson planning should incorporate flexibility. Open instructional scenarios, optional
tasks, and adjustable pacing allow teachers to respond more effectively to student-generated signals.
Such planning acknowledges that learning outcomes may evolve during the lesson rather than remain
predetermined.

Finally, this perspective raises questions about traditional assessment practices. When lessons are
continuously redesigned, rigid criterion-based assessment may fail to capture actual learning
processes. Formative assessment methods, including observation, interaction analysis, and
performance-based tasks, become more suitable tools for evaluating student progress.

Teacher adaptation occurs through a series of immediate instructional decisions that are triggered
by specific student signals. For instance, when a number of students repeatedly request clarification
following a listening task, the teacher frequently reduces the subsequent activity, opting instead for
guided replay and focused note-taking. Consequently, the sequence of tasks originally planned for the
lesson is modified during the lesson itself. Nevertheless, these changes are seldom documented,
despite the fact that they have a significant impact on learning outcomes. Furthermore, adaptation must
not be considered as a reactive form of improvisation, but rather as a systematic response to observable
patterns such as hesitation, task avoidance, or uneven participation.

It is therefore the case that classroom interaction functions as a dynamic and non-linear system
rather than a linear delivery of content. Although the lesson plan proposes a predetermined
progression, the actual instruction evolves through continuous interaction between the teacher's
intentions and the students' behaviour. Concurrently, minor instructional adjustments accumulate and
progressively influence the overall configuration of the lesson structure. Consequently, the
implementation of a uniform lesson plan with disparate student groups gives rise to the manifestation
of varied instructional pathways. It is therefore evident that the lesson is acquired through interaction
rather than mechanical execution.

These dynamics exert a direct influence on the processes of lesson planning and assessment. It
has been demonstrated that rigid lesson plans have a detrimental effect on teachers' ability to respond
to student-generated instructional signals. In contrast, flexible planning models that permit optional
task substitution and time reallocation have been shown to be more effective. Additionally, the
efficacy of criterion-based assessment is called into question when learning outcomes undergo
modification during the lesson. Consequently, teachers frequently depend on formative observation,
peer interaction, and task performance as substitutes for pre-defined assessment indicators.

This article has shown that students unconsciously influence the structure and development of
classroom lessons through behavioral, cognitive, and emotional signals. Rather than following a fixed
instructional plan, lessons evolve through continuous interaction between teachers and learners.

The concept of the “silent co-author” highlights that even passive or non-verbal student
responses shape instructional decisions, including pacing, task selection, and assessment practices.
These influences accumulate during the lesson, resulting in an emergent and flexible lesson structure.

Recognizing students as implicit lesson designers emphasizes the importance of teacher
adaptability, flexible lesson planning, and formative assessment. This perspective supports a more
responsive understanding of teaching and positions classroom interaction as a dynamic process shaped
by both teachers and students.
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Annotation
The article examines the key economic trends of the circular economy in Kazakhstan, such as
the development of the regulatory framework, the formation of industries, growing interest,
technological transformation (digitalization), waste management issues, as well as barriers and
recommendations to accelerate the transformation. The analysis is based on a review of national
concepts, international documents and academic research for 2022-2025.

Introduction
The cyclical economy (CE) is becoming a central theme of national strategies for
decarbonization and sustainable development. For the resource-based economy of Kazakhstan, the
transition to energy efficiency is an opportunity to increase the efficiency of using raw materials,
create jobs in the «green» sector and reduce environmental risks. However, the scale of
implementation and the pace of transformation depend on policy, infrastructure, and financial
incentives. The World Bank reports and domestic research were used for the analysis.

Methodology
The study takes the form of a qualitative review of sources: official concepts and programs of
Kazakhstan, international CEAP (Circular Economy Action Plans), industry monitoring (e-waste),
analysis of articles on entrepreneurial initiatives in the field of circular economy.

Discussion:

In 2024-2025, there is an intensification of political will: the adoption and promotion of
concepts (for example, «Taza Kazakhstan» 2024-2029), the development of national standards for
sustainable production and the creation of roadmaps for key sectors (construction, agro-industrial
complex, food industry, urban infrastructure). In parallel, goals for recycling and increasing the share
of solid waste recycling are being formed (targets for 2029). [1]
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Figure 1. Composition of solid household waste

International organizations and banks have developed a CEAP for construction in Kazakhstan
(June 2022), for the agro-industrial sector and the food industry, as well as urban management. These
plans identify the following priorities: reduction of construction waste, reuse of materials, optimization
of logistics and local recycling of biological waste in the agricultural sector. The implementation of
such plans makes it possible to direct investments and pilot models at the regional level. [2]
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The private sector and investors in Kazakhstan are increasingly integrating ESG criteria into
their strategy. Large companies and consulting firms emphasize the economic benefits of CE: new
jobs, lower costs of raw materials and increased competitiveness in foreign markets. Financing of
«green» projects is increasing, but so far it is concentrated in individual major players and pilot
projects. [3]

At the same time, Kazakhstan demonstrates low levels of household waste recycling compared
to Europe (recycling of solid household waste is about tens of percent according to various estimates).
There are significant logistical, technological, and institutional challenges: an undeveloped sorting
infrastructure, lack of economic incentives for processors, and weak flow separation at the consumer
level. These limitations are a key barrier to large—scale circularity.
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Figure 2. Comparison of recycling levels

Monitoring (2023) of electronic waste (e-waste) shows the need to switch to circular economy
scenarios for electric litter: with successful recycling, significant amounts of valuable materials can be
extracted. However, the lack of a comprehensive collection and recycling system poses risks to health
and the environment. Solutions require a combination of systematic processing facilities and producer
responsibility schemes.

Table 1 Quantitative results of the scenario forecast for electronic waste (e-waste)

Indicator Meaning Year/period
Category Unit of
measurement
E-waste generation per kg/person
E-waste capita (forecast) 18 2050
(forecast)
Unmanaged e-waste
E-waste (BAU) 8.4 2020-2050 Mt
Unmanaged e-waste 4.0
E-waste (CE) 2020-2050 Mt
E-waste (CE) Recovery/recycling of | 3.2 by 2050 Mt
valuable materials
GHG emission | ~95 by 2050
E-waste reduction (estimate) 0
(climate)

The table shows the key quantitative results of the scenario forecast for electronic waste (e-
waste) in Kazakhstan until 2050, presented in the report The National E-waste Monitor 2023 —
Kazakhstan. The report models how the formation and management of e-waste will change under two
trajectories of waste management system development.:
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BAU (Business as Usual) is an inertial scenario in which current practices and rates of
collection/processing do not significantly improve.

CE (Circular Economy) is a circular economy scenario involving increased collection,
processing, and return of materials to economic circulation, which reduces the proportion of
"unmanageable" waste and environmental damage.

E-Waste Monitor

The indicators in the table are grouped by meaning: the forecast of e-waste formation, the scale
of “unmanaged” flows in BAU and CE, the potential for the return of valuable materials, as well as the
climatic effect of the transition to a circular model.

Digitalization (traceability of materials, platforms for reuse, Product-as-a-Service services) is
considered as a critical driver of the transition. Research on the Kazakh market highlights circular
entrepreneurship and digital platforms as promising sources of innovation. However, scaling requires
pilots, accelerator support, and government incentives. The development of the circular economy in
Kazakhstan is uneven: large cities and industrial regions receive most of the international and private
support, while rural areas remain poorly included in the programs. This requires regional strategies and
strengthening the capacity of local authorities.

Based on the above, the following barriers can be identified for the full-scale implementation of
the principles of circular economy in Kazakhstan: lack of financial mechanisms and instruments of
«green» lending for small and medium-sized businesses; lack of a unified methodology for assessing
circularity and KPIs at the national level; low price of primary raw materials and weak incentive price
for secondary materials; non-structural restrictions (paragraphs collection, sorting, processing);
insufficient consumer awareness and business culture on the circular economy.

What needs to be done to overcome these barriers? We believe that a number of measures will
bring our country closer to achieving the goals of sustainable development and environmental
conservation. Let's consider some of them: a unified system of indicators and monitoring of circularity
(KPIs for recycling, reuse, material intensity); stimulating the market of recycled materials (tax
incentives, subsidies for the production of recyclables); development of the collection chain and
logistics for e-waste and other hazardous flows through Extended Producer Responsibility (EPR)
schemes; support for digital platforms and accelerators for circular startups at an early stage of
projects; launch of regional pilots (for example, for construction waste and agrobiological flows),
followed by replication of successful models.

The transition to CE in Kazakhstan has already been launched both at the level of strategies and
in individual project initiatives, however, it is still pilot and fragmented. The fastest winning niches are
construction waste management, eco—design in the agricultural chain, and e-waste recycling. There is
significant potential for integrating digital solutions and attracting private capital through ESG
mechanisms. Scaling up will require a combination of regulatory clarity, economic incentives, and
infrastructure investments.

Conclusion:

The circular economy for Kazakhstan is an opportunity to improve resource efficiency, reduce
environmental risks and stimulate economic growth. Current trends show growing political support,
industry-specific roadmaps have been developed, and business activity is under way, but at the same
time, the implementation of goals requires coordination, systematic monitoring, and financing. If the
proposed steps are followed, Kazakhstan can transform individual projects into a sustainable national
transformation.
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AHHOTALUSA

Makanaga marelH KOCIHOPBIHAAPAA KOJIJAHBUIATBIH MAapKETHHT KYPAJJapbIHBIH TEOPHSIIBIK
Heri3zepi >KaH-KaKTbl KapacTelppUiraH. lllarbiH OM3HECTIH pPECypCTBHIK IIEKTEYJTIr JKaraalbIHaa
MapKETUHT KypalJapblH THIM/I Maiaanany 0ocekere KaOUIeTTUTIKTI apTTBIPYABIH MaHBI3IbI (haKTOPHI
OombIn TaObLIAABL. 3epTTey OapbIChIHAA MapKETUHT KYpPalJAapbIHbIH KJIACCHUKAJBIK KOHE 3aMaHayu
KIKTETyl TaJIaHbII, IAFbIH KOCIOPBIHIAPFA TOH CPEKIISTIKTEp alKpIHAAI bl COHBIMEH KaTap, OHIM,
0ara, OTKI3Yy >KOHE KOMMYHHUKAIMs cascaThl IIEHOEpiHJAerl MapKeTHUHT KYpalAapbIHBIH Ma3MYHbI
aIIbIIIbL.

Tyiiin ce3aep: marbiH Ou3HEC, MapKETHHI Kypangapbl, 4P TyxbIppIMaamachl, KOCIKEpIiK
MapKeTHHT, 09ceKere KaOUIeTTiIIK.

Kazipri HapbIKTBIK SKOHOMHKA KaFJailblHIa HIAFbIH KOCIMOPBIHAAD SKOHOMHKAIBIK OCYAiH,
KYMBICIICH KaMTYIbIH OHE HHHOBALMSIIBIK TaMY/IbIH MaHBI3IbI (PaKTOPBI OONBIN TaObUIabl. AJaiina
IIaFbIH OWM3HECTIH Kap)KbUIBIK, KaJIpIbIK KOHE aKMapaTThIK PECYPCTAPBIHBIH IIEKTEYILUIIr OJap/IblH
HApBIKTaFbl KbI3METIH KypaeneHxipeai. OcCbl TYpFhIIaH alfaHla MapKETHHI KypalgapblH THIMII
KOJIJIaHy IIaFblH KOCIMOPBIHAAPABIH TYPAKThl 1aMyblH KaMTaMachl3 €TETiH HETI3ri TEeTIKTepiH Oipi
0OJIBIN CaHaIabl.

MapkeTHHT Kypajagapbl MAFbIH KOCIMOPBIHAAPFAa TYTHIHYIIBUIAP CYPaHBICHIH 3epTTEyre, OHIMi
HapbIKKa Oeiimaeyre >kKoHe OJCEKENECTIK apTHIKIIBUIBIK KaJIbIITaCTHIpyFa MYMKIHIIK Oepesi.
CoHABIKTaH MIaFbIH KOCIMOPBIHIAAPAA KOJJAHBUIATBIH MApPKETUHT KYPAIJAPBIHBIH TEOPUSIIBIK
HET13/IepiH 3epPTTey ©3€KTI FhUIBIMU Macesie OO0JIbIN TaObLIaabl.

DKOHOMUKAJBIK 9/Ie0ueTTep/ie MapKeTUHT Kypaiaapbl KOCIMOPHIHHBIH HApbIKTaFbl MaKcaTTapblHA
KETY YIIIH KOJIJAHBIIATBIH SAICTEp MEH TICUIAEPAIH )KUBIHTBIFBI PETIH/AE aHbIKTaNa bl. Kitaccukanibik
MapKeTUHT TeopusicbiHna Oy Kypannap 4P TyxkbipeiMaamacsl (Product, Price, Place, Promotion)
apKbLIIbI XKYHEIEHE 1.

byrinri Ou3Hec opTackl KapKbIHIbI e3repim, kahaunany, HUQpIaHIbIpy, TYTHIHYLIBUIAP/BIH
CYPaHBICBIHBIH T€3 ©3repyl CeKUIAl (haKTopiiap MAPKETHUHITIK KBI3METTIH MaHBI3JIbUIBIFBIH alpBIKIIIA
apTTHIp/bl. MapKeTHHI TEK >KapHaMma jkacay HeMece Tayapibl caTy OJICTEepiHIH JKUBIHTBIFBI €MeC, OJ
— VWBIMHBIH HapBIKTBIK OPHBIH AHBIKTAWTBIH, TYTHIHYIIBIMEH TYPAKThl KaThIHAC KYpaThiH
CTpaTerusuiblK Oackapy (GyHKUMACHL. JlereHMeH, KONTereH KOCIMOPHIHAAP MApKETHHITIK KbI3METTI
yHBIMAACTBIpYIa Typii TmpoOiemamapMen Oerme-Oer kenmemi. byn  makanmaga MapKETHHITI
yIBIMIACTBIpYAaFbl HETI3T1 Macenesep TEOPUsUIBIK TYPFhIIAH TalJaHbI, OJIApJbIH IIBIFy cedentepi
MEH IIeTTy KOJIapbl KapacThIPbUIA/IbI.

[larpiH OM3HEC — HAPBIKTHIK YKOHOMHUKAHBIH MaHbI3/Ibl CEKTOPJIAPBIHBIH Oipi, 0J1 SKOHOMHUKAIAFbI
WKEMJIUTIK, MTHHOBAIIUS YKOHE )KYMBICIICH KaMTYIbIH KO31 PETiH/e TaHbUIIbl. MapKeTHHT OYJ1 ceKTopaa
Oacexere KaOUIETTUIIKTI KaMTamachl3 €TYAIH Heri3ri Kypajibl Oousbll TaObUIaabl, anaiga on ipi
OM3HECKe KapaFraH/ia alTapJIbIKTal epeKIeneHe .

MapKkeTHHT — TYTBIHYIIBI KAKETTUTIKTEPIH AaHBIKTAay MKOHE KaHaraTTaHIbIpyFa OaFbITTalFaH
Oackapy mpomeci. IllarplH OW3HECTIH epeKIIeNiri — MapKeTUHITIK MIeHrMaep KaObuinaynarsl
UKEMJIUTIK, pecypcTapiblH HIEKTEYJIUIr »oHe YWbIM IIIiHJE MapKeTHUHITIH HaKTbl Oip KYpbUIBIM
6onmMaysbl.
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3epTreynep OoiibIHIIA MIAFIH OM3HECKE TOH MApPKETHHI — JOCTYPJl MapKETUHITIK ToCUIAEplIeH
e3relle, OWTKEHI OJ1 MHHOBAIUSAFa HETI3JICITeH, MKEeM/Il JKOHE KOCIMKEpJIK cuIarka ue. MyHmai
MapKETHHT CTPATETUsUIAPHI YIIKEH KOMIIAHMIIApFa KapaFraH/a Te3 ©3repill TYPaThlH HaphIK JKaFJaibiHa
XKBUIIAM OeHiMIeTyre MyMKIHIIK Oepe/i.

HlarplH KoCIMOPBIHAApAA KapKbUIBIK JKOHE ajaMu pecypcerap miekreyni Oosansl. COHABIKTaH
MapKETUHITIK CTpaTerusiap:

KpeatupTi sxoHE OFOKETTIK-THIM/II ToCUIIEpre CyHeHe/I.

JXKapnamara >xymMcanaThlH HIBIFBIHIAP KU1 MUHUMAJIIBI TYPAE KY3€re achIpbLIaIbl.

Kemn xargaiiia MapKeTHHITIK HISIIIMIEP Te3 KaObUIIaHa bl )KOHE 1CKE achIpbLiIaibl.

Byn epekmienik marbiH OM3HECTETT MApKETHHITI ipi KOMIOAHUsJIApAAaH alphIKIIa eTeli, oNTKeHi
pecypcTapAblH a3bIFbl MAPKETUHITIK MHHOBAUSUIApFa Ha3ap ayJapyra MoxOyp eTesi.

By TyThIHYImIBUIApMEH TiKeJeH, »KeKe KapbIM-KaTblHAC OpHATY JKOHE OJapibl ycTam TypyFa
HETi3/Ie7ITeH MapKeTHHT Toculi. OHIali MapKETHHT:

o KJHeHTIIeH aeyMeTTiK OalaHbIC TIeH JKeKe KaMKOPJIbIKKA HET13/1eNel;

o (CepBHCTIK TOKIpUOEHI KaKCaPTabl, TYTHIHYIIBIIAPIBIH Al bIFbIH aPTTHIPAIbL.

larpiH OM3HEC MApKETHUHITIK IMpOLECcTepAe HUQPPIBIK KypajamaplIsl — JIEYMETTIK >Keliiep/i,
WHTEPHET MapKETHHITI )KOHE OHJIaifH-KOMMYHUKALUSIAp bl OeIceH i nainananaasl. by:

Happikka >KpurgaMm mIbIFyFa MYMKIHAIK Oeperi; YJIKeH OFO/DKETTIK pecypcTapcehi3 J1a KeH
ayJIUTOpUsIFa KOJ JKeTKi3ei; bacekenecTik apThIKIIBUIBIK Oepei

[laFbiH KoCIMOPBIHAAP MAPKETHHITIK CTPATETHCHIH/IA KU1 HAKTHI TAp CErMEHTTEepre (HUIIaIapFa)
OarpITTananel. byn:

e TyTeiHyMmIBUTAPABIH HAKTHI KAKETTUTIKTEPIH )KAKChIPAK KaHAFATTaH IbIPYFa;

e HappeikTa TypaKkThl MO3UIUS OpHATYFa MYMKIHJIIK Oepe/i.

o [llarbiH OM3HEC KOMMYHHKAIUS CTpATETUsJIapbIH/IA:

o ‘Kapuamana xepae-xepae MmapkeTunr (local marketing) 6aceim;

e OieyMmerTik keninep, Word-of-Mouth (ays3mia »xapHama) koHE KJIHEHTTIH ©3 Taxipubeci
MapKETHUHITIK KOMMYHUKAIUSHBIH 0acThl apHAChIHA aifHANIAbI;

e PR-Kka OarbITTanFaH ic-opeKeTTep pecypCcThl YHEMICH]II.

Bbyn Tocin ynkeH OIOKETTIK j>KapHamara ToyenJl OoJMaraHMEH, TYTBIHYIIBUIAPMEH TYPaKThI
KapbIM-KaTbIHAC OpHATyFa MYMKIHJIK Oepeti.

MapkeTHUHI KbI3METIHIH CTpPaTeTUsJIbIK MOHI MapKETHUHITIH HEri3rl TeopusapblHAa KeH
tankpianaapl. Ounun Kotnep men KeBun Kemnepnin mikipiHIIe, MapKeTUHT — OYJI HApBIKTBIK
MYMKIHJIKTEp/l 3€pTTey, TYTHIHYIIBUIAPABIH KAKETTUINH KaHaFaTTaHAbIPY MKOHE YWBIMHBIH
CTpaTerusUIbIK MakcaTTapblHa KEeTyJl KaMTaMachl3 eTeTiH Oackapy rmpoieci. MapKeTHHITIH
CTpaTeTUsIIBIK (YHKIMSICHl YHBIMFA HAPBIKTAFbl ©3repicTepre >KbuLIaM OeiimMuenin, OoceKenecTiK
apTHIKIIBUIBIKTAPABI TYPAKTHl Typle AaMmbiTyFa MyMmKkiHAik Oepeni (Kotler & Keller, 2016). Anaiina
IIBIHAMBI OMIp/Ie MapKEeTHHT Kei/ie TaKTUKAIbIK OIlepalnusyapra INOFBIPIAHBIN, CTPATETHSUIBIK
Kocrmapray JieHrediHe »keTned jkaTajabl, Oyil YHBIMHBIH y3aK Mep3imai Oocekere KaOUIeTTUIIrH
TOMEHIETE].

MapKeTHHITIK MIeNIMIep AYPhIC KOHE ASJENi aKmaparT Heri3iHie jkacamybl Tuic. HapbIKThI
3epTTey — OYJI TYTHIHYIIBUIAPABIH MIHE3-KYJIKbIH, HAPBIK CETMEHTTEPIH, OICEKEIeCTEP MEH CHIPTKBI
OpTaHbl TaNJaylblH >KyHeni mpoueci. CoraH KapamacTaH KOINTereH YHbIMIAp: PECMU JKOHE Kyheni
3epTTey KYpasapblH KOJJAaHOAMIBI, 1K1 JKOHE CHIPTKBI aKmapaT aFbIHAApBIH THIMII ©HIEMEHI,
MapKETUHTTIK aKMapaTThIK KYHenepAl eHri3yaeH Kamaabl. by skaraail MapKeTUHITIK HIeTiMIep IiH
carmachblH TOMEHJIETIN, CTpaTerusuiap/ibl AYpbIC KaJbIITACThIpyFa Keaepri kenripeni. CoHbIMEH KaTap
Kei0ip KOCIMOPBIHAAp aKMapaTThIK TEXHOJOTHUIAP/bI MaiianaHy MYMKIHAITIH TOJNBIK OaranaMaiiibl
HeMece OI0/DKETTIK MIeKTeyJepre OailIaHbICThI OHBI €HT13€ aTMaiIbl.

Kasipri 3amaHayn MapKeTHHITI 6acKapy KypJeli JaFabUIapabl Tajarn eTel: HUQpIbIK aHaINTHKa,
TpeHATEpIl OoKay, OpeHJT MEHEPKMEHT, KOMMYHUKAIIUS CTpaTerusuiapel, T.0. JlereHMeH KemnTereH
yibIMIap MapKeTUHITIK KbI3METKEpJIepiH KOCIOMJITNiH TeMeH Oaranaifipl Hemece oyapiabl Oacka
KbI3METKepJIepiH aTKapaThlH (PyHKIUSICHI peTiHAE KapacThIpabl.
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MapkeTonorTapAplH ~ OUTIKTUTIK  JEHrediHIH TOMEHMIr: MAapKETHHITIK CTpaTerusuiapIbH
QJICI3/IITIH, TEXHOJIOTHSIIBIK JKaHAJIBIKTAPABl EHTI3YAErl KENINryai, MapKeTHHITIK HOTHXKEIepAiH
TOMEHJIITIH TyAbIpaabel. THICTI MANBIHIBIK TEH Y3MIKCi3 KociOm maMy OarapiamaliapblH €HTI3y —
MapKETHHITI YUBIMIaCTHIPYIaFbl MaHbI3 bl (haKTOPJIApABIH Oipi.

MapkeTuHrTik QyHKIUsIAp TEK eke OesiMHIH MIHIETI FaHa eMec, O YHbIM imrHjeri 6acka
OediMaepMEH CHHXPOHIBI >KYMBIC icTeyl Tuic. Auaiijja MpaKTUKAIBIK Tajlfayjap KepCEeTKEHJIEH,
MapKETUHT: OHIIpiC, caTy, KapXbl CEKTOpJapbIMEH Yillecnei >KymbIc icreiiai. byn yitnecimcizaik
MapKeTHHITIK JKOCHapjiap MeH MIeMIMIEPAiH JKy3€re acblpbUIybIHAA KeAepriiep TYIbIPHI,
TYTBIHYIIBUIBIK CYPaHBIC TIEH YCHIHBIC apachIH/Ia COUKECCI3IIKKE dKeIeIi.

MapKeTHHITIK KBI3METTIH THIMILIITT KeOiHEe Kap>Kbl PECYpCTapbIHBIH JKETKUTKTI OOJybIMEH
aHbIKTanaapl. JKapHama, MapkeTHHITIK 3eprTeynep, CRM xyiienepin eHrizy, oJeyMeTTIK MeIHaHbI
Oackapy — OyHBIH OopiHe wuHBecTulus KaxeT. Con cebenTi KemnTereH yHbIMAAp MapKETHHITI
KapKbUTAHIBIPYABl KBICKAPTYJaH OacTaiiibl. Byl KbIcKa Mep3iMi WIBIFBIHABL YHEMJCY pPETIHJe
KOPIHTE€HIMEH, Y3aK Mep3iM/Ii IEPCIIeKTHBA/1a HAPBIKTHIK YJIECTI XKOFAITY KayIliH apTThIPaJIbI.

MapKeTHHTTIK KbI3METTI YHBIMIACTRIpYJarsl mpobiemanap — Oip FaHa QakTtopra OGailylaHBICTHI
eMec KOIKbIPJIbI KyObuibic. Onap sl ey YIIiH:

CrpaTerusiblKk MApKETUHTITIK JKOCTIapiay *KyHWeciH eHT13y;
HapbIKThI 3epTTey KoHE MAPKETUHITIK aKmapar KyheiaepiH JaMbITy;
Kanpnapra nHBecTHIIHS )Kacay — KOCiOU 1aMy >KOHE OKBITY;
benimuep apacelHarsl YiIeCcTipy/ii KYIICHTY;

KapKbUIbIK pecypcTapabl OHTAUIIbI 06Ty KasKeT.

MapKeTHHITI TEeK «CaTyAbIH KypalIapbl» PeTiHIe KapaMacTaH, OJ1 — KOCITOPBIHHBIH HAPBIKTAFbI
TYpPaKThl JaMybIH KaMTaMachl3 €TEeTiH CTparerusuiblk Qaktop. Camanbl MapKETUHITIK KbI3METTI
KAJIBIIITACTBIPY YHBIMIIBI TYPAKCHI3 HAPHIK XKaFJaibIHIa 1a O9ceKkere KaOIeTTi eTei.

[larplH KOCIMOPBIHAAD YIIIH MAapKETUHT Kypaljgapbl ipi KOMIAHUSUIAPMEH CabICThIpFaH/ia
e3remre cunaTka ue. Omap Kypaeai MapKeTHHITIK 3epTTeylepre eMec, TaKipuoere, MKeMAUTIKKE jKoHE
TYTBIHYIIBIMEH TiKelleld KapbIM-KaTblHacka Herizaeneai. OcbhlFaH OailaHBICTBI Ka3ipri FHUIBIMH
eHOeKTep/ie arblH OM3HECKE TOH KICIMKePJIiKk MAPKETHHT YFbIMbI KEHIHEH KOJIAaHbLIa bl

OHIM cascaTbl LIaFbIH KOCIMOPBIH MApPKETHHTIHIH HEri3ri 3JieMeHTi Oousbin Tadbuiaabl. OHBIH
0acThl MaKcaThl — TYTHIHYIIbI KQXKETTUIIKTEPIH OapblHILIA KAaHAFaTTaHIbIPAThIH ©HIM HEMECE KbI3MET
YCBIHY.

[IaFpiH KOCIIOPBIHAAP/AA OHIM CasgCATHIHBIH HET13I1 MapKETHUHT KypaJiJapblHa MbIHATAP YKATaIbl:
©HIM CarachlH TYPAKThI KETUIAIPY; aCCOPTUMEHTT1 UKeMi OacKapy; JKeKe TaIlChIpbIcKa OedimaenreH
©HIM OHIpY; KOCBIMIIIA CEPBUCTIK KbI3METTEP YChIHY; KalTaMa MEH AU3aiH/Ibl )KeTUIIIPY.

TeopusiablKk TYpFBIAAH IIAFbIH KOCIMOPBIHAAP JKammail HapblKKa €MeC, HAKTbl TYTHIHYIIBI
CerMeHTTepiHe OarbITTanaapl. byl HUIIANBIK MapKETHHT KaruaaiapblHa coiikec keneni. bara casicatbl
IIaFbIH  KOCIMOPBIHAAPIABIH Oocekere KaOUIeTTIMITH aWKbIHAAWTBIH MaHbBI3ABl  (aKTop OOJBII
taObutanel. Kem sxarmaiina marsiH Ou3Hec Oara apKbUIbI HAPBIKTA ©3 OPHBIH Ta0yra yMThIIaabl. bara
casicaThIHBIH HET13T1 Kypalaphl:

» IIBIFBIHFA HETI3/IeNreH Oara Oenriney;

» uKemji Oara casicarhbl;

» KCHIUMIKTEep MEH aKIusuIap skyieci;

» TYpaKThl KIMEHTTEpre apHaJFaH JOSUIIBUIBIK OaFaapiaMaiapsl;

» Oocekenectep OaracbiHa OeHiMely.

DOKOHOMUKAJIBIK TEOpUsAFa COMKec, IIaFblH KOCIMOpbIHAapAa Oara MapKETHUHITIH TaKTUKAJIBIK
KypaJibl peTiHJe Ul KOJJaHbUIaAbl. OTKI3y cascaTbl ©HIMIl TYTHIHYLIbIFA KETKI3y apHallapbIHbIH
TUIMIUTITIH KamTamachkl3 eteni. LllarpiH KocimopelHAap KeOiHE KhICKa JKOHE TIKeJIeH OTKi3y
apHaJIapbIHA CYHEHE/I].

Heri3ri eTki3y Kypangapbl: TiKeleill caTy; MHTEPHET jKOHE OHJIAH cay/a; oJIEyMETTIK JKeJiiep
apKbUIbl OTKI3y; MapKeTIUleWcTepl naiifanaHy; >KepruliKTi CepiKTECTEpPMEH BIHTBIMAKTACTBHIK. by
TOCUIZIep TPAHCAKIMSIIBIK IIBIFBIHIAP b a3aUTHIN, HApbIKKaA Te3 OeiliMenyre MyMKIHIIK Oepeti.
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1. IllarpIH KICINOPBIHAAPAA KOJIAHBLIATHIH MAPKETHHI KypaJaapsl (KecTe)

MapkeTHHT KYpaJbl H Ma3myHbI H Ka3zakcTanaarsl mIaFbIH OU3HEC MbICAJIBI

KinueHt mikipin xuHay, Kade unecinin Instagram ctopuc apKbLIbI
HapbIkTh! 3epTTEy .

CYpaHBICTHI OaKbLIay cayajHama Xyprizyi

Ky, a51ci3 sxakTapasl Ilarein nykenHiy Kaspi-neri 0acekenecTepin
SWOT-rannay Y Krapit Y H I p

aHBIKTAY Tannaybl
ACCOPTUMEHTTI OHim Typrepid TyTeiHyIbFa |HayOaiixaHaHbIH YATTHIK OHIMICPAI
Oackapy oeliimaey (GaybIpcak, menmnek) KoOenTyi

) o OKy MayCBhIMBIH/Ia KaHIICTSPHSI TyKEHIHACT1

bara cascarsl Wkempi 6ara, )KEHIIAIKTED Ky May A HETApHA Y A

aKIusa

OTKI3y apHAJIAPHI Tikerneli »xoHe OHJIAlH caTy Kaspi.kz, Instagram Shop apkpuib caTy

OJICYMETTIK XKei Kwuim aykeninin TikTok-ta enim

KonteHr, cTopuc, reels

MapKeTHHT1 TaHBICTHIPYBI
BI3MET CaIachl apKbUIbI KIIMCHTTEPIIH
Word-of-Mouth AybI3111a )KapHamMa K .. P P
O1p1H-0ip1 YCHIHYBI
JIOSITTIBIIIBIK

Typakrsl KiueHTTepre 0oHyC ||Op 6-KOde TeriH aKIusIChl

Oargapiamachl

CRM snementrepi HKJ'II/IGHT 0a3achlH XKYpPrizy HWhatsApp—Ta KJIUEHTTEp TI3IMiH CaKTay

Guerrilla-mapkeTunr HeraTI/IBTi, ap3aH )apHama HCayz[a OPHBIHJIA EPEeKIlIe aKIUs OTKI3Y

MapKeTUHITIK KOMMYHHUKAIMs 1IaFbIH KOCIIOPBIHAAPABIH TYTHIHYIIBIAPMEH TYPAKThl KapbIM-
KaThIHAC OpPHATYbIHA OaFbITTANIFaH. By skep/ie KapbIM-KaThIHAC MAPKETHHT1 €pPEKIIe POl aTKapasbl.

KommyHukanus KypajngapblHa: jkapHama (OHJalH »oHe odQuaiiH); oleyMeTTIK >KeJliepJeri
KOHTEHT-MapKeTUHT; KoramablK Oaitnanbicrap (PR); aysi3ma sxapnama (Word-of-Mouth); Tikeneit
MapKETUHT KaTaabl. FbUIBIMU 3epTTeyjiep MIaFbIH KOCIMOPBIHAApAa TYTHIHYLIBIMEH Xeke OailaHblc
OpHATY/IbIH OFapbl THIMILIITTH KOpPCEeTEe .

Kasipri >karaiiia marbelH KOCIMOPhIHAP WHHOBALMSIIBIK KOHE KPEaTHBTI MAPKETHHT KypasJlapblH
Oencenal KonnmaHaabl. Onapra: guerrilla-mapkeTuHr; UUQPIBIK MapKETUHT; CTapTarn-MapKeTUHT
AJIEMEHTTEPl; QJEYMETTIK JKeniiep MeH HUQPIbIK miIaTgopmanapabl MHaijanaHy »xkataisl. byn
KypaJjijap TOMEH HIBIFBIHMEH JKOFaphbl HOTHKE alyFa MYMKIHJIIK Oepeii.

3epTTey HOTWXKENEpl IIaFblH KOCIMOPBIHAApAA KOJAAHBUIATHIH MAapKETUHI KypalJapbIHbIH
peCypCThIK IIeKTeyepre OeiMmuenreHiH kepcerti. Oyiap WKEMJIUINKKE, TYTBIHYIIBIMEH TiKeel
KapbIM-KaThIHACKA OHE WHHOBAIMUIBIK TACUIJEpre Herizaeneni. MapKeTHHI KypalgapblH THIMII
yislecTipy IMIaFbIH KOCIOPBIHAAP/ABIH HapbIKTaFbl TYPAaKTBUIBIFBIH JKOHE Oacekere KaOUIeTTLIIrH
apTTBIPYABIH MaHBI3/Ibl LIAPTHI OOJIBIN TaObLIAIbI.

Maiinananblaran daeduerrep Tizimi
Kotnep ®. Mapketunr Herizaepi. — M.: Uadpa-M, 2020.
Hoiins I1. MapkeTuHr, oppeHTHpoBaHHbIN Ha cTouMocTb. — CI10.: TTutep, 2019.
Carson D. et al. Entrepreneurial Marketing. — Journal of Marketing Management, 2018.
Kazakcran PecnyGnukacelHbIH YATTHIK SKOHOMHKA MHUHHUCTpAIri. IllarbiH skoHe opTa OusHec
CTaTUCTHKACHI.
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HOUDPJBIK TPAHCO®OPMALIUAHBIH BU3HECKE BIKITIAJI ETY MEXAHU3M/IEPI

Cenimoea Bunena Hypzanueena

PhD ooxmop, M.9ye306 amvindazer OKY
Kymanoesa I'yavcpainpyz Mapamoena

M.Oye306 amvinoazvt OKY-Hiy aza oxbimyuivlcol
Hipani Aovinaiixan Kanamynoi

2 Kypc mMa2ucmpanmol

AHHOTAIUSA

byn makanana uudpiaslk TpaHchOpMalUSHBIH OH3HECKE dcep €Ty JKOJIIapbl KapacThIPbLIAJbI,
OHBIH HETi3r1 KypaMmJacTapbl MEH KOCIMOPBIHIAPIABIH Odcekere KaOiIeTTLNIriH apTThIpYJarbl pedi
KepceTiieai. 3epTTey TEeXHOIOTHUIBIK JKaHFBIPTY, OU3HEC-TpolecTepi aBToMarTanaslpy, Big Data,
’KacaH/Ibl MHTEIUIEKT jKoHEe MUQPIBIK miaTopmaiapabiy ocepine OarpiTTanral. Kasipri skoHoMuKana
uupablk TpaHchopMmanus KOCIIOPBIHAAPIABIH CTPATErHsUIBIK JaMybl VIIH MaHbBI3Ibl (hakTopra
aitHas el KazakcTanmarsl KOMIAHUUIAD YIIH OU(PIAHIBIPY TEK TEXHOJIOTHSUIBIK ©3repic emec; Oy
0ackapy MOIEHHUETIH, YHMBIMABIK KYPbUIBIMIABI JKOHE KYHJIBUIBIK Ti30€riH >KaHapTaThIH KelleHIl
nporecc.

Kint ce3mep: 1mdpasik TpaHchopmanms, OW3HEC, KOMIAHHUSA, TEXHOJOTHs, OW3HECTI
U pIIaHaBIpy, OM3HECTI ABTOMATTAHIBIPY .

XXI racelp uudpasl TpaHchOpMalUSHBIH alThIH Ke3eHl. SIFHM oleM enepiHiH JaMybl,
HSKOHOMHKACHl MEH oJIeyeTiHIH apTybl, Odcekere KaObuwieTTi OO0iybl HUGPIAHIBIPYIbl HIEpyMEH
OaiinanbicThl. Ke3 kenren cananbsl nudpiaanabipy, Oy — ejiiH 6pKeHHUET KOIliHe IeCyiH e, KO3FayIIbl
kymke we Oomaapl. Jlemek uudpibl TpaHchopmamms gereHimi3 — skahaHTaHYABIH jKaHAa KE3CHIH
KAJIBIITACTBIPYIIBI KYIE.

buznecti mudpaanaeipy - Oy O6apiablK MpolecTepl KaparaibiM KoHE TYCIHIKTI 3JIEKTPOHIBIK
HbICAHFa KOIIipyre MYyMKIHIIK OepeTiH Iapanap KemieHi. byn Ke3MeTKepiepli KOMIaHUSHBIH
JamMyblHa KYII >KyMcay VIIIH MOHOTOHJABI JKyMbICTaH OocaTyra Kemekreceni. byman 0Oacka,
nuGpIaHablpy HAKThl YaKbITTaFbl KOPCETKIIMITEpl OakblIayFa >XoHE «KOJIbl IMyJIbCTE YCTayFay
MYMKIHJIK Oepei.

Ketkizy Tiz0erin

OHTAMJIAHJBIPY
[emmimaepmi
KaOBLI Iy b
KBLIIaMIATy ]_[I/I(l)pJILIK
TpaHcopmanus

2Kana Hapsikka
LIBIFY

2Kana ta0nIc
KO3JIepiH
KaJIBIITACTBIPY

60



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 1(292) 2025 .

Backapyapl 1u@praaHaslpyablH KapamnaidblM MbICAIbl - OyXraaTepiiK eCeNnTUIKTIH OipbIHFai
XKy#ecin eHrizy. Erep OypblH KoMmmanusi OapiiblK duauangapaaH KipicTep MEH IIBIFbICTapMeH Oipre
Excel kectecin xuHaca, cojjaH KeiiH ojapapl KOJIMEH Oip YJIKEeH KecTere )KHHAKTaIl, CAJIbIK OpraHblHA
xki0epren. Ennmi opOip ¢umnman Oarmapiiamanarbl THICTI epicTepre ACPEeKTEp €HTri3e ayajbl, an Oac
oduCcTiH OyXTanTepusichl oiapsl Oip Oacy apKbLIbI €CEIKE IIBIFapa alabl.

busnecti nudpraanaplpy HETi3AEpiHIH MbICAIApbIH OyXTanTepusgaH FaHa €MecC, TYTac 3aybIT
KYMBICBIHAH Ja TalOyra Ooiajgpl. OHAIPICTIK HUGPIAHABIPY agaM YLIiH MOHOTOHJBI (PU3UKAIBIK
€HOCKTI KbICKapTyMEeH aifHaibicanbl, EHOCK oHE OHIIPICTIK MPOIECTEPIl YHBIMIACTHIPAIbI JKOHE
OakpUTaliZBl JKOHE KOMIIaHUS KbI3METKEpJIepiHIH Kayinci3mirin kKamTamace3 ereai. Kapamaiibim
YKYMBICIITBI ©3 OpHBIHA MalllMHaFa Oapaapl Jeiik, Oipak KaHaal na 0ip ceOenTepMeH CUpeHa KOCBHUIBII,
KbI3MeTKepAiH o31 Kayincizmik epexernepiH Oy3raHbl Typasibl xaOaphaiinbl. beitHetanmmayasiH Oy
"aKpUIIBI" JKYHECl KbI3METKEP/IIH IIeXKa KacKachl3 KipreHiH, CUTHaJ Oepim, aJaMHBIH OMIpiH cakKTall
KaJIFaHbIH OalKaJIbl.

busnecti nudpranaplpyaIplH MakcaThl OariapiaManblK JKacakTaMaHbl MYMKIH OONFaH jkepie
naiinanany raHa emec. byn komMmnaHusHbBIH kahaHIBIK TpaHC(HOPMAIMSICHI, ON KbI3METKEpIIEpIiH
JKYMBICKA KO3KapachblH ©3TepTeii, OJapJblH OHIMIUIITIH apTThIpajbl, OHAIPUICTIH OHIM MEH
KIMEHTTEPMEH ©3apa iC-KUMBLI MPOLECTEepiH >kakcapTaabl. OHBIH JKEKE acCHeKTICi - KOMITaHUSHBI
Oackapyabl KakcapTy. ¥ibIM KbI3MeTi OaranmaHaThiH OapIibIK mapaMeTpiiepli Kojija YCTail OTBIPHIIL,
KOFapbl MEHE/DKMEHT JKYMBICTHI KAKCHI KaKKa KaJlail e3repTyre OOJaThIHABIFEI )KOHIH/IE HET13/1ereH
menrmaep KaObuiiai aaaipl.

busnecti mudpranapipy pakropiaapeiHa MbIHAIAD KATAbI:

1. Texnomorusnapasl  gambiTy. JKaHa ~ TEXHOJOTHsUIAp — KOMIAHMsUIApFa  MpOLEcTepi
OHTaWJIAHMBIPYFa JKOHE OJapIblH THUIMJIUIIIH apTThIpyFa MyMKiHIIK Oepeni. JKymbicka 3amaHayu
o/icTepi eHri3e OUIeTIHACp HAPBIKTA YTaIbl.

2. KnuenTrepaiH KaxeTTuliKTepiH e3repTy. KiinenTTep Tayapiap MeH KbI3MET KOPCETY carachlHa
HEFYPJIBIM TananTsl Oona Tycyzae. Erep onap koMmaHusMEH BIHFAIIBI )KOHE KBUIIAM ©3apa 1C-KHMBLT
’Kacay TOCIUIIH Tarca, OH/Ia OHBIMEH Y3aK YaKbIT Kalabl.

3. bacekenectik. bacekenecTik kapbicka TeTen Oepy VIIIH KOMIIAHUSUIAp ©3 KbI3METIH
OHTAWJIAHMBIPY OJKOHE WIBIFBIHAAPABI a3alTy JKoimapblH i37eyre MoxkOyp. busHec-xoOaHbI
uupraHaplpy OChIHAAN e3repicTepaiH ApaiiBepiHe ailHaTybl MYMKIiH.

4. DxoHomukanblK (akrtopnap. [ludpranapipy Ke3eHiHEH OTKEH OH3HEC HAPBIKTarbl
KYOBUIMAJIBUTBIKKA KEHLT OeriMIenie Il )KOHE KbI3METTIH 00JKaM/Ibl HOTHKETIEPIH KOPCETeIl.

5. Perreriirep TanmanTapel. KemnrTereH KoMmaHusiap YUIIH MIHAETTI LUQPIaHIBIPYIbIH
3aHHAMAaJIBIK TajanTapel 0ap. Meicaibsl, OapibIK AYKEHIEp1e OHIaiH-Kaccanap O00ysl THIC.

6. Kanp pecypcrapsl. XKoraps! OiTiKTI Kafpaap/sl MITATKA jKajlaay KbIMOATKa Tycelll, COHABIKTaH
Ou3Hecke xkolanapra ayTCOPCThIH KOMETIMEH TxipuOeni a3ipieyliiiep MeH 0acka JAa MamaHap/bl
TapTy TUIMII.

7. Hamy crparerusicel. Tasty KbUIIapbl HapBIKTAFBl ©3 MAaKCATBIH aHBIK KOPETIH KOMITAaHHsIIAp
OocekenecTep/ieH KalbIC KajiMay »JKOHE IMO3UIMACHIH HBIFAWTY YIIIH JaMy CTpaTerusichbiHa
uuQpIaHabIpy bl €HT13e1.

An 6uzHecTi UQPIAaHIBIPYABIH HET13T1 OaFbITTapblHAa TOMEHIET e/l )KaTKbI3yFa 00IaIbl:

1. busHec-mpouecTep il aBTOMATTaHIBIPY

Kommanust erep ocel mporectepai mudpiaHabipca, IEpeKTepi OHIeyre, KYKaT alHaIbIMbIHA
JKOHE KOocIapiiayFa apHaJFaH LIBIFBIHAAPIBI alTapibIKTail KbICKapTybl MyMKiH. CoHaail-ak KaTenep
CaHbl MEH OCBIHAN MIHAETTEPl OpbIHIAY Mep3iMJIepi a3asibl.

2. DNEeKTPOHIBIK KOMMEPLHSIHBI JAMBITY

WuTepHerTe Tayapiap MEH KbI3METTEpIi caTy oAeTTerifei, Oipak »Kakchl HOTHIKENepre Ko
KETKI3Y YIIIH OJlapbl UIrepiieTyMeH Je allHaibICy Kepek. bys keOipek KIMEHTTEep.ll TapTyFa >KoHe
oJlapFa Te31peK KbI3MET KepceTyre MyMKIHIIK Oepeti.

3. JlepekTep TanaayblH Maiganany
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Menemkepnep TaHzay OOWBIHIIA MICHIM KaObUIJaraH Ke3laep ©OTTi, eHAl OacKapynaarbl OacThl
TPEH] - KOMIAHUSHBI JaMbITy VIIiH HET13JIeNreH OarbITTap/abl TaHAayFa MYMKIHIIK OepeTiH HaKThI
’KOHE PEJICBAHTTHI ICPEKTEP aily.

4. KnueHTTepMeH e3apa KapbIM-KaTbIHACTBI Oackapy xyienepid (CRM) enrizy

busnecti mudpranapipyabH Oy sKyiienepi KIUSHTTEPIH jKeKe KaKETTUTIKTepiH ecKepe/i xKoHe
oJIapFa JKEKe YChIHBICTAp Oepei.

5. JKacaHpI MHTEIUIEKT TIEH MATUHAIBIK OKBITYIbI KOJIAHY

Kacaunpr unremnekt (Al) eHimaepai OipaeH jkacayra KOMEKTECEl, MbICAJIbI, CypeTTep HeMece
OeliHernep Jkacaipl, al MAIIMHAJIBIK OKBITY alTOPUTMIEPi OOKaMAAPIbIH TNIITIH apTThIPAIbl )KOHE
OHIMIEp MEH KbI3METTEP/IIH CaIlachlH )KaKcapTyFa MyMKIHAIK Oepei.

6. MoOwuibai OaraapiamMaiapabl d3ipiey

Kasip kenTereH maiganaHylibuiap MHTEPHETKE MOOWIBAI KYPBUIFBUIAPABIH KOMETIMEH Kipe,
MYHBI OU3HECTI U PIAHIBIPY TPOLECIHIEC ECKEPY MAHBI3/IbI.

7. BYATTBHI TEXHOJIOTUSIIAPMEH UHTETpaIUsIay

By1TThl TeXHONOTHsUIAp JKYKTEME apTKaH JKaFjaija OHall MacmTaOTanaTblH ICTEH IIBIFyFa
Te31MI1 JKYHeIep i KYpyFa MyMKIHIIK Oepei.

8. TlepcoHAABI OKBITY JKOHE JTAMBITY

Komnanusiga mudpnanapipy Kyienepi KypbulFaH Ke3ie ajaMaapasl THIMIL KYMBIC iCTeyl YIIiH
OJIap/Ibl IAlIaJlaHyFa YUPETY Kaxer.

¥UbIMHBIH LUQPIBIK TpaHCHOPMAIUACH TEK TEXHOJIOTHSIIAP/ABI FaHA €MeC, MOJICHUET IICH
Oackapyaarel ©3repicTepi ¢ KaMTHIbL.

Hugpasik TpanchopManusIaHyIbIH Tuimaisiri

KOMIIOHEHTTepi
Data-driven 6ackapy Temmimaepai )KbUTIAMIATY, KaTSIIKTePl TOMEHICTY
Agile u kpocc-hyHKIHOHAIABI KOMaHaa | MKeMIUTIK MTeH )KbUTIAMIBIKTBIH 6CY1
KpI3meTKepiepi OKbITY TapThIMABUIBIKTHI )KOHE OHIMIIIIKTI apTThIPY
BynTThl TexHonorusnap xoHe API MacmradTay jkoHe YHEMJIEY
Low-code muiardopmanap ['unoTe3aHbl KbULAAM TECTLIEY
AI/ML JIEPEKTEPAIH YIKEH MACCUBTEPIH TAJIIAY

Hudpaanabipy Ke3eHaepi MeH aeHreiiepi

bipinmni neHreil. Ochl Ke3eHIe KomiaHus OusHecTi HUMPIBIK TpaHchopMalusiayasl Oacrtay
TypaJibl TIENIM KaObUIIAWIbl KoHE OyJ1 IIemnMAl KbI3METKepyiepre >KeTKizedl. Amamaapra Oy
IPOIECTIH KaHAal MaKcaTTapbl OONATHIHBIH KOHE KOMIIAHUSIHBIH KaH1ail HOTH)KE alyFa HUETTI eKEeHIH
TYCIHIIpY KakeT. basanblK meHreize, MbICabl, JIEKTPOHIBIK KyXKaTTaplsl HemMece OYJITTHI cakTay
OpBIHJIAPBIH €HT13€/11.

Exinmi  neHreil. byn OusHecTiH JkekenlereH (QYHKIUMsUIapblH —LUppraHaelpy. Mplcaisl,
KOMITAHUSIHBIH MOMiJIeNiepi MEH pecypcTapblH Oackapy >KyWeciH eHrizy. Omnapra JepekTep/i eHrizy
KOHE OJIapAbl KIIMEHTTEPMEH )KYMBIC iCTey JKOHE yKOocmapJiay YIIiH Maianany Kaxker.

Yurinmn geHreid. Oran KocinmopbIHAB! JaMbITyAbIH AT-CTpaTerusicbiH a3ipiiey KoHe eHri3y Kipemi.
Kommanust sxymbIC icTey VIIIH KaHJal OHIMIEP KaKET €KEHIH aHBIKTaHIbl, OJapJibl CATBIM ajajibl
HeMece 03 OeTiHIIe d3ipieyal OacTaiibl, COaH KeiiH 63 KbI3METiHEe SHT13e]I1.

busznec-mporectepai udpasiK TpaHchopMaIusIIay AbIH HET13T1 TEXHOIOTUSIIAPHI

* [udpneix Tpanchopmaius yaepicTepi OHTalIaHIBIpyFa, KIMEHTTEPMEH ©e3apa iC-KUMbBLIIbI
KakcapTyra JkoHe OusHecTiH Oocekere  KaOUIETTUIINH — apTThIpyFa  KOMEKTECETIH  O3bIK
TEXHOJIOTUSIIAP bl €HT13yCi3 MYMKiH eMec. Onapra MbIHaap KaTaibl:

* AKmaparThl Jiepey OHJeyre XoHe agaM (akTOpPhIMEH OailaHBICTBI KaTelep CaHbIH a3alTyra
MYMKIHJIIK OepeTiH 3amaHayu xyienep - MU enrizy.

* MammHaIbIK OKBITY - OoJamaKka TYKBIPhIMIap MEeH OoinKaMmap Kacay MaKcaThIHIa aKIapaTThl
OHJIEY.
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* YIKeH aepekTepii eHuey - Oy Ou3Hec VIIiH Maiganel WHCAWTTapabl Tady MaKCaThIHIA
KOITEreH akmapar Ke3/IepiH Tajijaay.

* busHec-mporiecTep/ii poOOTTAHIBIPY - JAFIbLUIBI MIHACTTEPMEH AHANBICATHIH aJaMJiap CaHbIH
KbICKapTy. MbIcalbl, Maijananymbuiapabl KoJiaay yiliH O0TTapabl naiganany.

* BynTThI TEXHONMOTHATAP - O QJEeMHIH Ke3 KeJITeH JKepiHJe alaMIapFa KbI3MET KOpPCEeTyTe KoHe
KYKTEMEMEH MacmTaOTamyra KaOieTTi >KyHeHI JAaMbITyAbl OODKAWThIH OM3HECTI IUpIaHabIpyFa
apHaJIFaH Ieimaep.

* 3arTap MHTEPHETI - OM3HECTerl KapamalbM omepanusiapibl aIMacThIpaThlH TYPIl JaTYUKTEP
MEH XYHenep/i naianany.

o CauaplK eri3aepil, SFHU (QU3MKAIBIK OOBEKTIICPIIH HEeMece MPOLECTePAiH BUPTYaJIbI
KelipMenepin kacay. KoMmbroTepiik cuMyIisinus saictepi mpobiaeManapabl aHbIKTayFa, e3repictepi
OoJmkayFa )KoHe OM3HEeCTI OHTaMIaHABIpyFa MYMKIHJIIK Oepe/i.

* Ypxepicrepai Tammay - Oyl KOMIIAHUSHBI Oackapy Typajibl JepeKkTepal Tanjaay, Oy
KEMIIUTIKTEP/I1 TaybII, OJap bl TY3eTYre MYMKIHJIIK Oepe/i.

busnecti umdpranneipy Here okeneni? bipiHmIigeH THIMIUTIKTI apTThipaasl. Kommanws
OHIMJILTIKTIH ©Cyl MEH KaTeNIKTep/iH CaHbIH a3alWTyIblH apKachblHAa XYMCAJIFaH CaJlbIMAAPIbIH
Oipairine keOipek eHIM ajia OacTanIbl.

Exinmizen camansl skakcapty. L{udpnanasippiiran KoMIaHusiap KIUEHTTEPAl TapTafibl, cedbedi
oJiap OJIApJbIH OHIM/IEPi MEH KBI3METTEPIHIH carachlHa CEHIMII.

Yurinmigen Oocekere KaOUISTTUTIKTI  apTThIpy. ©O3€KTi IIemiMaepai JKYMbICKa EHTi3y
KOMITaHUsUTApFa HApBIK KOHBIOHKTYPAChIHA KapaMacTaH caTy KeJIEeMiH YIFAUTyFa MyMKIHIIK Oeperi.

TepTiHmieH WBIFBIHAAPALI a3aiTy. AJAbIMEH HUGPIAHIBIPY WHBECTULIMATIAP/LI Talam eTel,
oJiap >KyMbIC OapbICBIH/IA TE€3 apajia ©31H aKTal, KOChIMIINA Taiia oKee OacTanbl.

becinmrigen oTKi3y HapbIFbIH KeHelTy. Kommanus WHTEpHETTE ©3iHIH KaTbhICy apHallapblH
JaMBITKAH[I, OJ1 KOOIpeK KIMEHTTEP Il TapTy MYMKIH/IriHE e 00abl.

ANTBIHIIBIIAH YCHIHBICTApIBl JepOecreHaipy. KiueHTTep €3 TUIEKTEepiH €CKepe OTBIPHII
YCBIHBICTAp aNlajibl, Oy ONapAblH KOMIIaHUsIFA JeTeH KaThIHACBIHA OH 9CEPiH THUTI3EIl.

Kerinminen ypuicrepal 6omxay. Lndpnblk TexHomorusiapasl naiijjaiaHy KOMIAHHSFa Y3aK
Mep3iMJIi boimkamIap alyFa )koHe OJ1aH Kell aKia TabyFa MYMKIHJIIK Oepei.

Ceri3iHIIIGH JIOTUCTHKAHbl OHTaWnmaHablpy. CaHAbIK MIEMMIEp JKETKI3Zy ToCUIAEepIH
OHTaWJIAH/BIPYFa KOMEKTece/l, OYJ1 OHBIH >KbUIJAMJBIFbIHA KOHE KYHBIH TOMEHJETYre dcep eTelli.
Onepkocinre ae UUQPIAHABIPYIBIH KbBIBBIKTBI MbIcalibl  Oap. Ocwuiaiima  «['a3npoMHEPTHY
KOMITAHUSICBI 3ayBITTAP/bIH JKYMBICBIHA IUMPIBIK TEXHOJOTHIIAPIbI €HTi3€ OTHIPHIN, MYHAll eHIEY
THIMAUTITIH 24% -Fa apTThIpa aJijbl.

Hudpnanasipy - xail FaHa TpEeH] eMec, Ka3ipri JkarFaaia ©3eKTi, THIM/I JkoHe O6acekere KaOinerTTi
00JTyFa YMTBIIATBIH KOMIAHUSUIAP YIIIH KQXKETTLIIK.

Hudpnsik Tpanchopmaius - Oy Typiai cananapbl KO3FAaHTBIH JKOHE KOMITAHUSIAPBIH JKYMBIC
ICTey TOCUIACPIH, KIUEHTTEPMEH ©3apa 1C-KUMBUIIBI JKOHE MPOIECTEPAiH THIMIUITIH ©3repTeTiH
mpouecc. Temenae TpaHCPOpMAIUSHBIH TMpaKTUKaga Kajdail iCKe achIpbUIaTHIHBIHA MBICANAAP
KEJITIpIITEH.

Pureiin. OnnaitH-BUTpUHANAp, YCHIHBICTApbl IepOecTeHaipy, keaen keTkizy (Amazon, Ozon,
Wildberries). TuiMaiiiri - KOHBEpCHUSIHBIH ©CY1 )KOHE KOMMAa/Iarbl MIBIFBIHIAPIBIH a3af0bl.

bankrep. MobOunpai koceiMmmamap MeH canablk cepBuctep (T-bank, Revolut). Hotmxke -
OemiMIrieci3 ©31He-031 KbI3MET KOPCETY, HAKThI YaKbITTaFbl TOyEKEACP/Il Tajaay.

Ounuipic. loT-cencopnap xoHe Oomkamab! Tanaay (Siemens, GE) aBapusiiapabIH ajibIH aly XKoHE
TOKTAIl TYPY/IbI KBICKAPTY YIIIiH.

HR. Tlepconanasr 6ackapy mardopmanapsl (SAP SuccessFactors, Workday) xone pecypcrap
MEH J1aMy >KOHIHJET1 HIeiMep YILIIH KYMbUIIBIPY Tallaybl.

Hudpasik TpanchopMalMIHbIH TaObICTHI XK00achl MbIHA Al Ke3eHIep i KaMTH/IbL:

busHec-mMakcatTapabl  TYKBIpBIMAAy. bBH3HECTIH MIHIETTepl aHBIKTANAIbl -  JTUDKATAT
TpaHcopMaIis TEXHOJIOTHUS YILIiH eMecC.
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ArpiMaarel TiporiecTepai Tangay. [lpomectepni Oaranay, Tap JKepiep MEH aBTOMATTAHIBIPY
HYKTEJIEPIH aHbIKTaY.

Texnonorusumapabl Tangay skoHe ymkeim. CRM, HR-xyienep, Bl-rutardopmanap, OyiTThr
memimaep, Al tanpgamanel. ¥IIKBIII TECTUIEY YIIIH MPOLECTepAiH MIeKTeysi OeiriHae icke
KOCBLIaIBI.

[lepconannael OKbITy. Amamagap - TaObICTBIH OacThl JpaiiBepi; TapTyChl3 JKOHE OKBITYCHI3
memiMaep Tokram Kanmanel. Kamprmapmen skymbic ictey ymin HR-tammayceiz Tpanchopmanmsiay
MYMKIiH eMecC.

Macmrabray xoHe urepanusiay. CoTTi MUIOTTAaH KEHiH jk00a OYKiJl KOMITaHWsSFa KEHEUTINei;
UTEPATUBTI TOCUT EHTI3y >KbULIAMIBIFBI MEH camachlH apTTelpy yuiiH mnponecrepai, KPI men
KYPBUIBIM/IBI TY3€Tyre MYMKIHIIK Oepei.

1. Ou3HEC MaKCaTThI
TYKBIPBIMIAY

2. aFBIMJIBIK
MPOIIECCTEPII TATIAY

3. TEXHOJIOTUSHBI
TaHay

4. KpI3METKepIep i
OKBITY

5. MacmtabTany MeH
WHTEpaIus

Hudpnsik TpanchopMammsinarel Herisri kKatenep kesnmecenmi. Omap: cTpaTerusgaH eMmec,
TEXHOJIOTUAAAH OacTaiiibl; OaclIbUIBIK COH TpeHaTepi - Al, OJ0KueiH, caHAbIK KOcapIaHFaH - Typallbl
ecTim, >K00aHbl KaHJal MIiHJIETTep/i MICHIETIHIH TYCiHOeH icke Kocaabl. MbICabl, caTyabl OOKay
ywin MU enrizeni, Oipak Jepekrep >KuHayAbl perremenni. Hemece He yIIiH KaXeT €KEHIH
TYCIHIIpMeH, KbI3MeTKepIepAi oichI3 skaHa CRM-re aybICTBIpaIbL.
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WUCKYCCTBEHHBI HHTEJUIEKT KAK HTHCTPYMEHT YIIPABJIEHUS
MMPUPOJ0OITIOJIB30BAHUEM B COBPEMEHHOM BU3HECE

Ceiimosa Bunena Hypzanueena — ooxkmop PhD,
FOsicno-Kazaxcmanckui ynueepcumem umenu M. Ayszosa
Kymanoesa I'yavgpaiipyz Mapamosna — cmapwiuii npenooasameis,
FOsicno-Kazaxcmanckuiu ynueepcumem umenu M. Ayszosa
Hypyoun Payan Kynnuounynel — macucmpaum 2 Kypca,
FOscno-Kazaxcmanckuu ynueepcumem umenu M. Ayszosa

AHHOTANUA

Cratps mocBdlleHAa aHAJIW3Yy BO3MOMKHOCTEH IIPUMEHEHHUS TEXHOJOTMH HCKYCCTBEHHOIO
untemiekra (M) B ympaBieHMHM HCNONB30BAaHMEM IMPUPOJHBIX PECYPCOB  COBPEMEHHBIMU
npeanpusaTusaMu. PaccmaTpuBaroTCsl KIIOYEBBIE HampaBieHHMs BHeapeHus WM B skonormyeckoe
yIpaBJIeHUE, BIUSHIE Ha MOBBIIICHUE 3()(PEKTUBHOCTH PUPOIOTIONH30BAHUS, PA3BUTHE IUPKYISPHON
SKOHOMHMKHM M CHH)KEHHE 3KOJIorHdyeckux puckoB. Ocoboe BHuUMaHMe ynensercs Borpocam ESG-
OTYETHOCTH, MOHHTOPWHIA OKPYXKAIOMIeH CpeAbl M ATHYECKHM acCIeKTaM NPUMEHEHHS IU(PPOBBIX
TexHosioruii. Crenan BbIBOJ O (POPMHUPOBAHUM HOBOM MapagurMbl yCTOMYMBOIO pa3BUTUs Ou3Heca,
OCHOBaHHOW Ha uHTerpanuu MW u npupoaooxpaHHbIX CTpaTEerui.

KiroueBble cj10Ba: HCKYCCTBEHHBIH HHTEIUIEKT, IPUPOIONOIb30BaHUE, UPPOBAast SKOJIOTUs

B cBoeM BBICTYIUIEHHHM Ha MEXIYHapOJHOM TexHonorndeckom ¢opyme «Digital Bridge 2023» B
Acrane Ilpesunent Kaceim-XKomapr TokaeB OTMETHII, YTO «UCKYCCTBEHHBI MHTEJUIEKT-3TO YXKE HE
Hay4yHas (aHTacTuka, a peajpHocTh. Ha Hammx ria3ax pasBepHyjach HoBas 3pa. Korma-to
TEXHOJIOTUSI MCKYCCTBEHHOI'O MHTEJUIEKTa ObLIa TAKOW K€ PEBOJIOLMOHHON, KAaK AJIEKTPUYECTBO U
WutepHer. OH MOeT KapAMHAIbHO M3MEHUTh 00pa3 >KW3HU 4YeJIOBEKa, aBTOMATU3UPOBAaTh MHOTUE
pabourie mpolecchl U COo34aTh 3HAUMTEIbHYIO 3KOHOMHYECKYIO LIEHHOCTh B cBoMX MacmuTabax. Ilo
OLICHKaM DJKCIIEPTOB, NOTEHLHUANbHAsl JOJ HCKYCCTBEHHOTO WHTEIUIEKTA B MHUPOBOM 3KOHOMHKE
cornocraBuma ¢ 4erBepTbio MupoBoro BBII. I[llnpokoe npuMeHeHHe 3TOW TEXHOJIOTUU MOYKET CTaTh
BaXXHBIM (DaKTOPOM IMocTynarenbHOro pa3Buths Kasaxcranay, - ckasan riasa rocyaapersall].

CoBpemeHHbIN Ou3HEC (YHKUHMOHHPYET B YCIOBHUSX TJ00ANbHBIX 3KOJOTMYECKUX BBI3OBOB,
BKJIIOYAIOIIUX M3MEHEHHE KJIMMaTa, yTpary OuMopa3zHooOpas3us, JerpajalHio 3KOCHCTeM U AepUuuuT
NPUPOAHBIX pecypcoB. ITo TpeOyeT mepexoja K HWHHOBALIMOHHBIM MOJENSIM  yIpaBlIE€HUs
IIPUPOIONOJIB30BAHUEM, OPUEHTUPOBAHHBIM Ha YCTOWYMBOCTH M 3KOJOTMYECKYIO OTBETCTBEHHOCTb.
OpuuM M3 Haubosee MepCHeKTUBHBIX MHCTPYMEHTOB TpaHCQOpPMAIMM CTaHOBUTCS MCKYCCTBEHHBIN
MHTEJUIEKT, 00eCTIeYMBaONIUIl BHICOKOTOYHBIN aHAINU3 JIAaHHBIX, MPOTHO3MPOBAHUE M ONTHUMHU3ALUIO
IIPOLIECCOB.

NN paccmaTtpuBaeTcst Kak cucTeMooOpasyromuid ¢aktop nudpoBoil TpaHchopmauuu B chepe
MpPUPOAONOIb30BaHusA. Ero mnpuMeHeHue TMO3BOJISET HE TOJbKO MOBBIIATH A(P(PEKTUBHOCTH
MIPOU3BO/ICTBEHHBIX CHUCTEM, HO U (POPMHPOBATH HOBBIE MEXAHM3MBbI IKOJOTHUECKOTO0 MEHEIKMEHTA,
OCHOBaHHbBIE Ha aBTOMAaTU3AllUU, OOJIBIINX TAaHHBIX U BHICOKOTOYHON aHAJIUTHKE.

VYipaBieHne HCHOJB30BAHUEM IPUPOABI BKIIOYAET KOMIUIEKC MEp [0 pPalHdOHAIBHOMY
HCIOJIb30BAaHUIO TMPHUPOJIHBIX PECYpCOB, CHUKEHHIO HETATMBHOTO BO3JCHCTBHUS Ha OKpY)KAIOIIYIO
Cpeay U MOJIepP KaHUIO SKOJIOTHYECKOro OanaHca. B ycrnoBusax nepexoja K HuppoBoil 5KOHOMUKE 3Ta
cdepa mperepreBaeT KaueCTBEHHbIE H3MEHEHHUS.

KoHuenmus ycToiuyuBOro pa3BUTHs MOJpazyMeBaeT OallaHC MEXAYy SKOHOMHUYECKUMH LENSIMHU
Ou3Heca, 3KOJOTHYEeCKON 0€30MacHOCThIO M colMaibHbIM Onarononyuuem. MU ycunusaer notenunan
9TOM KOHLIENIUH 3a CYET:

- paciIupeHHst BO3MOXKHOCTEH aHalln3a MPUPOIHBIX MIPOLIECCOB;
- TIOBBIILIEHUSI TOYHOCTHU DKOJIOTUUECKOTO INIAHUPOBAHUS;
- aBTOMaTH3aluU PUPOJOOXPAHHBIX PELICHHH.
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[osiBnsieTcst HOBBIA MEXIUCLUIUTMHAPHBIA TOAX0A - LU(POBasi SKOJIOTUS, HHTETPUPYIOIIUI
3HAaHUS SKOJIOTMH, HUH(OPMATHKH, yNpaBieHuss M HSKOHOMHUKU. WU craHOBHTCA €€ KIIIOYEBBIM
HUHCTpYMEHTOM][2].

KiroueBple HanpaBiieHUs NPUMEHEHUS MCKYCCTBEHHOI'O MHTEJUIEKTa B CHUCTEME KOPIIOPATHBHOIO
IIPUPOIONOJIB30BAHU:

1. IToBblieHre 3pPEKTUBHOCTH UCIIOIb30BAHUS IIPUPOIHBIX PECYPCOB

Brenpenue TeXHOJIOTUH MAalIMHHOTO O0YUY€HHUs] OTKPBIBAET BO3MOXKHOCTh BHICOKOTOUHOI'O aHAJIN3a
pecypconoTpebaeHusl Ha Ppas3iIMuYHBIX d3Tanax [POM3BOJACTBEHHOro 1ukia. Ausropurmel WU
(bOpMHUPYIOT MOJETH, OTpaKAOUIHE (PAKTUYECKYIO PECYPCOEMKOCTH MPOILIECCOB, MO3BOJISIOT BHISABIISAThH
CKPBITBIE TOYKHM IOTEph W pPa3pabaThiBaTh ONTHMHU3ALMOHHBIE cTpaTeruu. HambGonee 3Haunmble
pe3yabTaThl  JOCTHTAlOTCS B cdepax  paldOHATM3AIMU  BOJOMOTPEONCHHS, ONTHMH3AINUU
OHEPreTUYECKUX 3aTPAT,ylPaBICHHS CHIPbEBBIMU IIOTOKAMU U MATEPUAIOBEACHHUEM.

[Tpumenenne MU B 3T0i1 00mactu obecrednBaeT mepexo] K pecypcocOeperaroniM TeXHOJIOTUIM U
CHIDKAET aHTPOIIOTCHHYIO HAarpy3Ky IPEAIPUITHS HAa OKPY KAIOIILYIO CPELy.

2. lludppoBsie METOIBI IKOJIOTUIECKOTO MOHUTOPUHTA

CoBpemenHsble pemieHus Ha 6a3ze M akTMBHO MCIIONIB3YIOTCS Ul aHAJIN3a JaHHBIX, TOCTYAIOLINX
CO CITyTHUKOBBIX IUIAT(GOpPM, OCCHHMIOTHBIX JIETAaTEIbHBIX ammaparoB M ceHcopHbix cered loT.
KoMIuiekcHOe TPUMEHEHNE ATUX TEXHOJIOTHHA ITO3BOJISET:

- OCYILECTBIISAITH HETIPEPBIBHBIA KOHTPOJIb ITAPAMETPOB COCTOSHUS BO3/LyXa, TUAPOCHEPHI U TIOYB,

- CBOEBPEMEHHO OOHApPY>KMBaTh HAPYLIEHUS IPUPOAOOXPAHHBIX HOPMATHUBOB,

- IPOBOJUTH CUCTEMHYIO OLIEHKY COCTOSIHUSI IPUPOAHBIX KOMILJIEKCOB U OT/AEIbHBIX 3KOCUCTEM.

KomnbroTepHoe 3peHue urpaer ocoOyro poiib, o0ecreunBas aBTOMAaTHYECKYH HAECHTH(UKALNIO

3arpsi3HEHUH, (DUKCAIMIO HEJIECTAIBHBIX BBIOPOCOB M PETHCTPAIUI0 HM3MEHEHHH PHPOIHBIX
naHamapToB. ITO CYMIECTBEHHO TOBBIIIAET TOYHOCTh M OMNEPATUBHOCTb MOHUTOPUHIOBBIX
MeponpusaTui[3].

Taéauna 1- OcHOBHbIE HANPABJIEHUSI IPMMEHEHHUS] HCKYCCTBEHHOT0 MHTE/IJIEKTa B YIIPaBJIeHUH

HUCII0JIB30BAHUEM NIPUPOABI

HanpaBneHHe MMPUMCHCHUA

Conepxanue

OKumaeMbId DKOJIOTUYECKUNA

abdext

MU Onrumusanus
WCIIOJIH30BaHUS PECYPCOB

Ananu3 notpeOIeHHs BOIbI,
SHEPTHUH, ChIPhS; BHISIBICHHE
He’PPEKTUBHOCTH;
MPOTHO3UPOBAHUE
noTpedHoCcTel

CHuxeHne pecypcoéMKOCTH,
YMEHBIIIEHHE OTX0JI0B
IIPOU3BOJICTBA

DKOJOTU4YECKHIT MOHUTOPUHT

O6paboTka TaHHBIX CO
CIIyTHHUKOB, JpPOHOB, [0T;
KOHTPOJIb Ka4eCTBA BO3yXa,
BOJbI, IOYB

[loBrIlIeHNE TOYHOCTH
OILICHKH COCTOSIHUS
OKPYXaroIIel Cpeabl

VYnpasnenue BeIOpocaMu U
0TXO0JlaMHU

[Ipenckazanue BHIOPOCOB
CO:; uHTEIIIEKTYa bHAS
COpPTHPOBKA U nepepaboTka

CokpatieHue yriiepogHoro
cjena, MOBBIIICHHE YPOBHS
nepepadoTKH

OI_[CHKa MMPpUPOAHBIX PHUCKOB

MopaenupoBanue
KJINMAaTHICCKUX aHOMAITHH,
MOXAapOB, 3aCyX

CHmxenue ymep0a ot
MIPUPOJHBIX BO3/IEUCTBUI

[Tognepxka HUPKyIAPHOU
9KOHOMMKH

[IpenukTUBHBINA aHATIN3
COCTOsIHHMs 000y JOBaHuUS;
MIPOEKTUPOBAHHUE LIUKINYHBIX
IIPOLIECCOB

YBenuueHue cpoka ciryx0bl
IPOAYKTOB U 000PY0Ba HUS
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Wuterpanus MU B noructudeckue, YHEPreTHUECKUE U IPOU3BOICTBEHHBIE CUCTEMBI CIOCOOCTBYET
CTAaHOBJICHUIO HOBBIX IPAKTUK HKOJIOTMYECKOM onTHUMH3auuu. VICronb30BaHHE HHTEIIEKTYaJIbHBIX
ITOPUTMOB IO3BOJISIET:

- IPOTHO3UPOBATh JUHAMUKY BHIOPOCOB MAPHUKOBBIX a3oB,

- BBIOMpATh ONTUMAJIbHBIE MAPLIPYTHI TPAHCIIOPTUPOBKHU TOBAPOB,

- YIPaBIIATh SHEPrONnoTpedIeHneEM 00BEKTOB B aBTOMaTU3MPOBAHHOM PEKUME,
- COBEPILIEHCTBOBATH MPOLIECCH MEPEPAOOTKU M YIPABICHUS OTXOAAMHU.

Peanu3anus AaHHBIX MOAXOIOB OOECIEYMBAET 3HAUYUTEIIBHOE COKpAIEHUE YIVIEPOAHOIO Clena,
YKperIsieT TOo3uiuu Kommanuu B cdepe ESG-ympaBneHuss ¥ MOBBIIAET €€ SKOJIOTUYECKYIO
YCTOMYUBOCTb.

[upkynsipHass 5KOHOMHUKA MpPEICTaBIseT CO00M MOjeab, OPUEHTHPOBAHHYIO Ha IMOBTOPHOE
UCIOJIb30BAHUE MATEpUAIOB, MPOJUICHNUE XKU3HEHHOIO IMKJIA NMPOAYKLHU U CHUKEHUE 00pa3oBaHUs
orxon0B. UM cTaHOBHUTCS KIIIOYEBBIM TEXHOJOTHYECKUM (PAaKTOPOM, 00ECIICUMBAIOIINM PEATH3AIIIO
9TUX IIPUHLIMIIOB.

Hcnonp30BaHne NPEAUKTUBHON aHAJIUTUKYU MTO3BOJIIET MOJEIMPOBAThH IMOBEJEHUE 000py10BaHUS U
MaTEpUajoB B IIpolecce OKcIulyarauud. AnroputMel MM nporHosupyrorT creneHb HM3HOCA,
OTIPEJIENIAIOT BEPOSTHOCTh OTKA30B M (POPMHUPYIOT PEKOMEHIAIIMU 110 CBOCBPEMEHHOMY IPOBEICHHIO
PEMOHTHBIX MEPONPUATHH, YTO YBEIMUYUBACT JIOJTOBEUYHOCTh MPOAYKLUU U CHUXKAET NOTPEOHOCTh B
HOBBIX pecypcax.

MU axkTMBHO HCHONB3yeTCsl NMpH pa3paboTKe MPOAYKLUH HOBOTO IOKOJIEHHMS: OH II03BOJISIET
MOJEIIMPOBATh IKOJIOTMYECKUE XaPAaKTEPUCTUKU MATEpUAIOB, aHAJIW3UPOBATH IOJIHBIMA >KM3HEHHBIN
LUK NPOAYKTa M BbIOMpaTh BAapUaHThl C MHUHHUMAJIbHBIM BO3JCHCTBHEM Ha 3KOCHUCTEMBI. OTO
CTOCOOCTBYET (POPMUPOBAHHIO SKOIOTUIECKH OE30IaCHBIX TPON3BOICTBEHHBIX pPelIeHUi[4].

CoBpeMeHHbIE METO/Ibl IITyOOKOTr0 00y4YeHHUs MO3BOJISIOT CTPOUTH CIIOXKHBIE ITPOrHO3HBIE MOJENIN
npupoaHbIX sBiaeHud. MM npumensiercs [Uisi OLEHKH BEPOATHOCTH:KIMMATHUYECKUX JKCTPEMYMOB,
THJIPOJIOTUYECKUX PHCKOB, BKJIIOYas HABOJHEHHs, (OPMHPOBAHUS 3aCyIUIMBBIX IIEPHOJIOB,
BO3HUKHOBEHUS JIECHBIX [I0’KapOB,COKPALIEHUs OMOPa3HOO0pa3us U Ierpalaliii SKOCUCTEM.

Jlns Ou3Heca MHTerpanus TakKMX MOJENEeH O3HauaeT BO3MOXKHOCTb PAHHEr0 pearupoBaHMsl Ha
IIPUPOJHBIE YIPO3bl, IOBBILIEHHE YCTOMYMBOCTH INPOU3BOJCTBEHHO-JIOTUCTUYECKUX LEMNOYEK U
aJanTaluIo CTPATETMYECKOro YIPABICHUS C YYETOM IKOJIOTMYECKUX CLICHAPHEB.

3enéHas SKOHOMMKA - 3TO MOJENb Pa3BUTHs, OCHOBaHHAas Ha pPallMOHAIBHOM HCIIOJIb30BAHUU
PECYPCOB, CHUXEHHM BpPEIHOIO BO3JIEHCTBUS Ha OKPY’KAIOLIYI0 Cpedy U 00eCrnedYeHHH BBICOKOIO
Ka4yecTBa JKM3HU. BaXHEMIIMM HMHCTPYMEHTOM B pealu3alM 3TUX LEJed CEroJHs CTAaHOBUTCS
uckycctBeHHbIH uHTEEeKT (MN). MU akTHBHO BHEIpsieTCs B KIItOUEBbIe Cepbl 3eTEHON S3KOHOMUKU:
OT MOHHUTOpPUHIA COCTOSHUS SKOCHCTEM M ONTHUMHU3ALMU TOTPEOJEHUS] SHEPTrUU [0 YHpaBICHUS
OTXOJaMHU ¥ YCTOHYMBOTO CEIbCKOro X03sicTBa. biaronaps aHanu3y 00JbIINX JAHHBIX M MAILIMHHOMY
obyuyenuto, UM cnocoOeH HaxoauTh SKOJIOTHYeCKU 3((EeKTUBHBIE pPelIeHUs ObICTpee U TOYHee, YeM
TpagUIMOHHBIE METOABI[3].

3akio4enue

MHTerpanus TEXHOJOTMM HMCKYCCTBEHHOI'O HMHTEIIEKTA B YIPABJICHHE IPUPOIONOIb30BAHHEM
¢dbopmMHpyeT HOBYIO MapaJurMy B3auMoJeicTBUs Ou3Heca U okpyxaromeit cpensl. UM cocoGcTByeT
CHIDKEHHUIO PECYPCOEMKOCTH, MOBBIIEHUIO () (PEKTUBHOCTH IKOJIOTUYECKOTO MOHUTOPUHTA, Pa3BUTHIO
LUPKYJSPHBIX MOJEICH U MUHUMHU3AaLUUA IPUPOJHBIX PUCKOB. B pe3yibrare co34at0Tcs yCIOBUS IS
YCTOWYMBOTO pPa3BUTHSA NPEANPUITHHA, TOBBIIIEHUS WX KOHKYPEHTOCHOCOOHOCTH M CHUXEHUSA
JKOJIOTUYECKUX HArpy3o0K.

Takum oOpazom, MM BeicTymaer KIitOU€BBHIM HMHCTPYMEHTOM 3KOJOTHYECKOW TpaHchopMaluu
Ou3Heca M BaXHBIM (DaKTOpPOM (HOPMUPOBAHHS DSKOJIOTUYECKH OPUEHTHPOBAHHOW HSKOHOMHKH
OyTymiero.
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HOBBINEHUE KOHKYPEHTOCIHIOCOBHOCTHU MEJUIIUHCKUX YHPE)KﬂEHgIFI
I'OPOJA IBIMKEHT HA OCHOBE BHEJAPEHUSA HU®POBBIX TEXHOJIOT' MU

Ceiimoea Bunena Hypzanuesna — ookmop PhD,
FOoicno-Kazaxcmanckuu ynusepcumem umernu M. Ayazosa
Kymanoesa I'yavgpaiipyz Mapamoena — cmapuwiuii npenooasameis,
FOoicno-Kazaxcmanckuu ynusepcumem umernu M. Ayazosa

3naw bozenoait Acunbekynvt — macucmpanm 2 Kypca,

AHHOTaNus

B crarbe paccMaTpuBarOTCS BOIPOCHI MOBBIIICHHUS KOHKYPEHTOCHOCOOHOCTH MEAMIIMHCKUX
yupexaenuii ropoaa LIIBIMKEHT B yCIOBHSX IUPPOBOI TpaHCHOPMAIIUN CUCTEMBI 3IPABOOXPAHEHUSI.
Ananuzupyercss posib UU(POBBIX TEXHOIOTUH B YIyUIICHHH KadyecTBa MEIAUIIMHCKUX YCIVT,
MOBBICHUN  A()()EKTHBHOCTH  YIpaBJIICHUS W YAOBICTBOPEHHOCTH mamueHToB. (OO0OCHOBaHA
HEO0OXOUMOCTb BHEAPEHUS 3JIEKTPOHHBIX MEAULMUHCKUX CHCTEM, TEJIEMEIULUHBI U aHATUTHYECKHX
U(POBBIX PEIICHUN KaK KIIFOUYEBBIX (DAKTOPOB KOHKYPEHTHOTO PA3BUTHS MEIUIIMHCKAX OPTaHU3AINN.
Kniouesvle cnosa: KOHKYPEHTOCIOCOOHOCTb, HU(GPOBBIE  TEXHOJOTHUH, 3APaBOOXPAHEHHE,
MeauIHCKUE yapexaeHus, [IbiMkenT, nmudpoBuzaius, TeIeMeUIHHA.

BBenenne

CoBpeMeHHas cucTema 37paBOOXpaHeHHs] (YHKIIMOHUPYET B YCIOBHUSAX BBICOKOW KOHKYPEHIIUH,
00yCIIOBJIEHHON POCTOM YaCTHBIX MEIUIIMHCKUX OPTaHHU3aIfil, TOBBIIIICHUEM TPEOOBAHUN MAIIMEHTOB
K Ka4eCTBY YCIyT M aKTUBHBIM Pa3BUTHEM LU(PPOBBIX TEXHOJOTUH. JIJIsI MEIUIIMHCKUX yUPEKACHUI
ropoaa lIbIMKEHT, Kak OZHOro W3 KpynHeWmumx MeranojucoB KazaxcraHa, akTyanbHOM 3a1adeit
SIBJISIETCSl TIOBBIIIEHWE KOHKYPEHTOCIIOCOOHOCTH 3a CUYET BHEAPEHHUS HHHOBAIMOHHBIX ITU(POBBIX
pelIeHHIA.

HudpoBuzarus 37paBOOXpAHEHHUS] CTAHOBUTCA BAXHEHUITUM HMHCTPYMEHTOM  TTOBBIIICHHS
3G (HEeKTUBHOCTH MEIUIIMHCKON MOMOIIM, ONTUMH3AIMH BHYTPEHHHUX TMPOIECCOB M (OpMHUpOBAHUS
MalUEeHT-OPUCHTUPOBAHHON MOJIETTH OO0CITyXKuBaHMs. B 3TUX yClIOBHSIX BHeIpeHUE HH(PPOBBIX
TEXHOJIOTUI BBICTYyMaeT HE TOJIbKO Kak (aKTOp MOJEpHU3AMHU, HO U KaK CTPATETUYECKOE
HaIpaBJIeHUE PA3BUTHS MEIUIIMHCKUX YUPEKICHUM.

KoHKypeHTOCTIOCOOHOCTh MEIUIIMHCKOTO YUYPEKICHHS — 3TO €ro CHOCOOHOCTh YCTOHYMBO
(YHKIIMOHUPOBATh U Pa3BUBATHCS B YCIOBHUSX PBHIHOYHOW Cpebl, 0OecreynBas BBICOKOE KadeCTBO
MEIUIMHCKUX YCIYT, JOCTYIMHOCTh, O€30MaCHOCTh W YAOBIETBOPEHHOCTh MAIMEHTOB. OCHOBHBIMU
(hakTOpaMu KOHKYPEHTOCTIOCOOHOCTH SIBJISIFOTCSI:

- KQ4eCTBO U pa3HOOOpa3ne METUIIUHCKUX YCIIYT;
-ypOBEHb KBATH(PHUKAIIMN MEIUIIMHCKOTO TIEPCOHANIA;

- TEXHOJIOTUYECKasi OCHAILIEHHOCTb;

-3(pPEeKTUBHOCTH yIIPABIICHUS;

- UMUK U JOBEpHE MAIIMEHTOB;

-MCTI0JIb30BaHNE MHHOBAIMOHHBIX U ITU(POBBIX PEIICHUM.

B ycnoBusax IllbiMKeHTa, TJle aKTUBHO pPAa3BUBAETCS YACTHBIA CEKTOp 3ApPaBOOXPAHEHUS,
TOCYJJapCTBEHHBIE W YaCTHbIE MEIUIIMHCKUE OpTaHWU3aIlMM BBIHY)KJIEHBI HCKaTh HOBBIE ITyTH
MOBBILIEHUS CBOCH MPUBIEKATEIHLHOCTH U 3()PPEKTUBHOCTH.

[HudpoBbie TEXHOJOTHMH OKa3bIBAIOT KOMIUIEKCHOE BIMSHHE HA JEATCITbHOCTh MEIUIIMHCKUX
yupexaeHuil. X BHeapeHHe MO3BOJSET aBTOMATU3UPOBATH MPOLECCHI, MOBBICUTH MPO3PAUYHOCTH
yIIpaBJICHUS U YIYUIIUTh B3aUMOJICHCTBUE MEXTY BpadyoM M MarmeHToM. K OCHOBHBIM HampaBiICHUSIM
M(POBHU3AIUH 3APABOOXPAHEHUS OTHOCSATCS:

- DJIEKTPOHHBIE MEIUIIMHCKUE KAPTHI;
- "H(OPMAIIMOHHBIE MEAUITUHCKHE CUCTEMBI;
- TeJIEMEIULINHA;
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- MOOMJIbHBIE TTPUIIOKECHUS JJIS TTALIUEHTOB;
- CUCTEMbI aHAJIUTUKH U MOJACPKKH YIIPABICHUYECKUX PELICHUN;
- UCKYCCTBEHHBIM HHTEIJIEKT U OOJIbILINE JAHHBIE.

B ropone lllbiMkeHT 1iu(poBble TEXHOJIOTUU MOCTETIEHHO BHEAPSIOTCA KaK B FOCYAapCTBEHHBIX,
TaK ¥ B YAaCTHBIX MEIUIIMHCKHX YUPESKICHHUSAX, OJHAKO YPOBEHb LU(POBOM 3pENOCTH OpraHU3aluit
OCTaETCsl HEOJHOPOIHBIM.

[Tpo6nembl 1 IEepCHEKTUBBI U(PPOBU3AINN METUIIMHCKUX yupekaenuid IIsiMkenTa
Hecmotpss Ha oueBuAHBIE NPEUMYIIECTBA, BHEAPEHHE LHUQPPOBBIX TEXHOJOTUI B MEAMIIMHCKHX
yupexaeHusx ropoja LIIBIMKeHT cTamKuBaeTcs ¢ paaIoM Ipodiem:

- HEJIOCTaTOYHBIN ypoBeHb U(POBBIX KOMIIETEHIIH ITepcoHaa;

- (hHAHCOBBIE OTPAHUYCHUS;

- COIIPOTHUBJICHUE U3MEHEHHUSIM;

-BOIIPOCH HH(POPMALTMOHHOM O€30MACHOCTH U 3aIIUTHI NEPCOHATBHBIX JAHHBIX.

B To e Bpems mepcHeKTUBbI UU(POBU3AIMU OCTAIOTCS BBICOKUMHU. [ OCyqapcTBEHHBIE
porpamMMbl IH(POBOTO Pa3BUTHS, MHBECTHLIMU B 3[PaBOOXPAHEHUE M POCT HU(POBOM rpaMOTHOCTH
HACEJICHHUS CO3Aal0T OJaronpuaTHbIC YCIOBUS AJIs JalbHEHIIIEr0 BHEIPEHHs] HHHOBAIUH.

AHanu3 CTaTUCTUYECKUX NaHHBIX 3a 2025 TO1 CBHAETENHCTBYET O CTAOMILHOM pOCTE 00BEMa
MEIMIMHCKUX YCIyT, OKa3biBaeMbIX B PecmyOmmke Kazaxcran. JlaHHas TeHIEHIUS OTpa)KaeT Kak
YBEJIMUEHHUE CIPOCa HA MEAULMHCKYIO IOMOUIb, TaK U PACHIMPEHHE BO3MOKHOCTEH CHUCTEMBI
31paBOOXPAHEHUS.

Tax, B nepBoM kBaptasie 2025 roga oOuuii 00bEM OKa3aHHBIX MEIUIMHCKUX YCIyr JocTUr 877
117,1 mmH TeHre, mpu O5TOM 3HAYUTENbHas MA0Jds (UHAHCHPOBaHMUA ObLIa COCPEAOTOYEHA B
OOJIBHUYHOM ceKTope. B Bo BTOpoM KBapTane HaOII0anoch JajbHeHIee yBeInIeHne TI0Ka3aTess 10
1 018 606,7 MIIH TEHre, YTO yKa3blBA€T HA AaKTUBU3ALMIO JACSITEIBbHOCTH MEIULMHCKUX OpraHu3aluil.
B tpetbem kBaprane 2025 roga o6béM ycmyr coctaBui 979 175,9 MaH TeHre, COXpaHHUB BBICOKUMN
YPOBEHb 10 CPAaBHEHHIO C HaYaJIOM roJia.

[IpencraBneHHbple AaHHBIE XapaKTEPU3YIOT HE TOJBKO KOJWYECTBEHHBIE IOKA3aTENIM OKA3aHMS
MEAUIMHCKOW TIOMOIIM, HO M OCOOEHHOCTH paclpeieieHus (UHAHCOBBIX PECypCcoB MEXKAY
Pa3IMYHBIMU CETMEHTAMM 3PAaBOOXPAHEHUS.

VYpoBeHb u(poBU3ALUN U aBTOMATU3ALUN METULIMHCKUX YCIIYT

[udposass Tpanchopmaius cucTeMbl 31paBooxpaHeHHMs KaszaxcTaHa IOCTHINIA 3HAYUTEIBHBIX
pe3ynbTaTtoB. B HacTosiee Bpemsi ypoBEeHb aBTOMAaTH3allUU TOCYJApCTBEHHBIX MEIUIUHCKUX YCIyT
npebimiaeT 87%, YTO CBUIAETENBCTBYET O IIMPOKOM BHEAPEHUU JIIEKTPOHHBIX MEIMIMHCKHUX
JOKYMEHTOB, IU(POBBIX MEXaHM3MOB MJIECHTU(UKALMWN TAlWEHTOB W OHJIAWH-IIaTQopM JUIs
IIOJIyY€HHUS U OIJIaThl MEAUIIMHCKUX YCIYT.

JlaHHbIE W3MEHEHHUS HANpaBi€Hbl Ha IOBBIIMIEHUWE NPO3PAYHOCTH MEIUIIMHCKUX IPOLIECCOB,
CHI)KEHHE aJMHUHUCTPATUBHOM HArpy3Ku M YJIYYIIEHHE B3aUMOACUCTBHS MEXIYy MEIULUHCKAMU
YUpEXKICHUSIMU U HaceJIEHUEM.

B Kazaxcrane akTuBHO (popmupyercs mudpoBas 3KocHCTeMa 3paBOOXPAaHEHMsI, BKIIOYAIOIIAs
HallMOHAJIbHbIE HMH(GOPMAIMOHHbIE IJIATPOPMBI M MOOWIBHBIE MPWIOXKEHHUA. OTH LU(pOBBIE
MHCTPYMEHTBl O0ECIEeUMBAIOT MAalMEHTaM BO3MOXHOCTb yJNAJIEHHOIO JIOCTyNa K JIMYHBIM
MEAUIMHCKUM JaHHBIM, 3allUCH Ha MNpUEM K Bpady, MOJyYEHHUs pe3yJbTaToOB J1a00paTOPHBIX
HCCJIEIOBAaHUM U KOHTPOJIS 3a MPOLIECCOM JICUEHHUS.

[To odunumanbHBIM [aHHBIM, CBBIIIE 2 MWUIMOHOB TPa)/JIaH YK€ HUCHOJb3YIOT MEIULUHCKHE
MOOWJIbHBIE TPUIOKEHHUS, YTO TIOATBEP’KAAET BBHICOKMH YPOBEHb BOBJICUEHHOCTH HAceJeHUS B
1M (poBbIe METULIMHCKHUE CEPBUCHI M pOCT IU(POBON T'PaMOTHOCTH B c(pepe 37paBOOXpaHEHHUS.

dopmupoBanue equHON HH(POBOIl HHGPACTPYKTYPHI 3APaBOOXPAHEHHUS.

OgHuM U3 TNPUOPUTETHBIX HAMNpaBICHUM MUPPOBOTO pa3BUTUS  SABISETCS HHTErpanus
pa3po3HEHHBIX HH(POPMALMOHHBIX CHCTEM MEIMIMHCKUX OpraHu3aluii B eAUHyI LIH(POBYIO
mwiargopmy. Peanusanus AaHHOrO MojxoAa MO3BOJIET OOECIEYUTh COBMECTUMOCTh MEIUIHMHCKHX
JAHHBIX, TIOBBICUTH NPEEMCTBEHHOCTD JICUECHHS U YIYUIIUTh KaueCTBO OOCITy)KMBaHUS MAallMEHTOB Ha
BCEX YPOBHAX OKa3aHUS MEIULUHCKON TTOMOIIIH.
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Co3nanue enuHOW 1MGPOBOM HMHDPACTPYKTYpHl Takke CIOCOOCTBYyeT Oonee 3PQeKkTHBHOMY
YIPABJIECHUIO CUCTEMOM 3/JpaBOOXPAHEHUS U IPUHATHIO 00OCHOBAHHBIX YIIPABICHYECKUX PELICHUH.

[ludppoBbie TEXHOJOTMM KaK KIOYEBOH (HaKTOp TMOBBIIICHHUS KOHKYPEHTOCIOCOOHOCTH
MEJIULUHCKUX YUPEXAECHUN
1. IloBpIlIEHNE KaueCTBA MEAULIMHCKON ITOMOLIA
IIpuMeHeHHe HIEKTPOHHBIX MEAULUUHCKUX KapT, aBTOMATU3MPOBAHHBIX JHATHOCTHYECKUX U
1a00paTOpPHBIX CHCTEM, a TakXe LEHTPAIM30BaHHBIX 0a3 JaHHBIX CIIOCOOCTBYET MOBBIIICHUIO
TOYHOCTH JUArHOCTUKH, CHM)KEHHIO BEPOATHOCTH MEAMLMHCKUX OHMIMOOK M YCKOPEHMIO Ipolecca
NPUHATHUS KIMHUYECKUX PEIICHUH.
2. Pacimpenue 10CTyHOCTH U YJIy4llIEHHE CepBUca [yl NAllMEHTOB
Hcnonp3oBanne OHIAWH-3AIUCH, TEIEMEIUIIMHCKUX KOHCYJIbTAllMi W LU(PPOBBIX YBEJOMICHUIN
MIO3BOJISIET CYIIECTBEHHO COKPATUTh BPEMs OXKHUJAHUS MEIULUHCKOW MOMOIIM U MOBBICUTh YPOBEHb
KoM(OpTa NAIMEHTOB MIPU B3aUMOJICHCTBUU C MEUIIMHCKUM YUPEKICHHEM.
3. OntuMu3zanus ynpaBieHYeCKHX M OpraHU3alMOHHBIX IPOLIECCOB
BHenpeHne KOMIUIEKCHBIX MEAMIMHCKUX WH(MOPMAIMOHHBIX CHUCTeM obecneunBaeT Ooiee
palroHaIbHOE UCIOIb30BAHNE KaIPOBBIX, (DMHAHCOBBIX U MaTEPUAIbHBIX PECYpPCOB, aBTOMATU3ALIUIO
BHYTPEHHETO JIOKyMEHT0000pOTa U CHUKECHUE aIMUHICTPATUBHBIX H3JIEPIKEK
4. ®opMHUPOBaHUE MOJIOKUTETBHOIO UMHJIXKA U JIOBEPHUS CO CTOPOHBI HACEJICHUS
MenuiuHCKIe OpraHu3alyy, aKTHBHO HCHOJB3YIONMUE HH(POBBIE TEXHOJIOTHH, BOCIIPHHHMAIOTCS
NalMeHTaMH KaK COBPEMEHHbIe, HHHOBAI[MOHHbIE U OPHEHTUPOBAHHbIE HA KaYECTBO OOCITYKUBaHUS,
YTO CIIOCOOCTBYET YKPEIUICHHIO OBEpUS M TOBBIIICHUIO WX KOHKYPEHTHBIX ITO3WIMA Ha PHIHKE
MEIULUHCKUX YCIYT.

OcHoBHBIE TIPOOIEMBI U OTPaHUYCHUS U (PPOBU3ALNH 3APABOOXPAHECHUS

HecmoTpss Ha JOCTUTHYTBHIM Iporpecc, mnpouecc LHM(POBHU3ALMU CHCTEMBI 3APAaBOOXPAHEHUS
COIIPOBOKAAETCS PANOM OOBEKTHBHBIX TpyAHocTed. K uMciay KiIrO4eBbIX HpOOJIeM OTHOCSATCS
HEpaBHOMEPHOE pa3BUTHE LU(GPOBOM HHPPACTPYKTYpPHl B pa3IMYHBIX PETHOHAX CTpaHHI,
HE/I0CTaTOYHBIN YPOBEHb LU(POBBIX KOMIETCHIMN Y YaCTH HACEJIEHUS] U MEIUIMHCKOIO IepCcoHaa,
HEOOXOJUMOCTh ~ MOJIEPHM3AIlMM  TEXHMYECKOM 0a3pl, a Takke BOMNPOCH  oOOecreueHus
MH(GOPMAIMOHHOM 0€30MacCHOCTH U 3alUThI IEPCOHATBHBIX MEULIMHCKUX JTaHHBIX.

3ak/roueHue

Takum o00pa3oM, BHeApeHHE LU(POBBIX TEXHOJIOTMHM BBICTYHAeT OJHUM M3 KIFOUEBBIX
WHCTPYMEHTOB TOBBIIIEHUS KOHKYPEHTOCTIOCOOHOCTH METUIIMHCKHUX YUpexkaeHui ropoaa LIIsIMKeHT.
CraTtucTuyeckre mokasaTea pa3BUTHUS 3/IpaBooXpaHeHus U Mpposuzanuu B Pecnybnuke Kazaxcran
MOJTBEPKIAIOT YCTOWYMBYIO TEHICHIWIO K PACIIMPEHUIO IM(PPOBBIX MEIUIUHCKUX YCIyT |
MOJIepHU3alMK  OTpacid. O(P(EeKTUBHOE HCHOIB30BaHHWE IUPPOBBIX pEIIEHUH  M03BOJIAET
MEIUIUHCKUM OpraHW3alMsIM [OBBICUTh KAadyeCTBO MEIUIIMHCKOW TIOMOIIM, ONTHMHU3UPOBAThH
ylpaBJIeHHE pecypcaMu U c(HOPMHUPOBaATh YCTOHYMBBIE KOHKYPEHTHBIE MPEUMYIIECTBA B YCIOBMSX
COBPEMEHHOTO PBIHKA 37PaBOOXPAHEHUSI.

CIIHCOK HCITOIb30BAHHBIX UCTOUHHKOB

1. MuHuCTEpCTBO 31PaBOOXPAHEHUS Pecny0siuku Ka3zaxcran.
[udposuzamus cucteMsl 31paBooxpanenus B Pecnyonuke Kazaxcran [DnekTpoHHbIH pecypc].

2. Blopo HAMOHAJBHON CTATHCTHKH ATrEHTCTBA IO CTPATErMYeCKOMY IIAHMPOBAHHMIO U
pedopmam Pecny0imnku KaszaxcraHn.
O6beM okazaHHBIX ycnyr B cdepe 3npaBooxpaHeHust 3a [- II- III ksapran 2025 rona
[DneKTpOHHBIH pecypc].

3. Ilopraa 3JIEKTPOHHOI'0 NMPaBUTEJIbCTBA PecnyOsiukn Ka3zaxcrasn.
Pa3BuTtHe HUQPPOBBIX MEIUIIMHCKUX CEPBUCOB U MOOWIIBHBIX MPUIOKEHUHN [DIEKTPOHHBIN
pecypcl].

4. Finance.kz. Hudponas tpancopmarus 3npaBooxpaneHus: oobenqunenue IT-cuctem B eannyo
wiatdopmy [DNeKTpOHHBIN pecypc].
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5. AonpaxmanoB b. K. Ilu¢poBbie TexHoJiorun B cucreMe 3apaBooxpanenusi Kasaxcrana //
Becthuk KasHMY. —2023. — Ne 4. — C. 45-51.

6. CarpiapikoB A. K., Hypraes M. C. IloBbllieHHe KOHKYPEHTOCHOCOOHOCTH MeIHIIHHCKHX

opraHu3anmii B ycJaoBHAX HMdpoBu3anuu // DKOHOMUKA U YIIPaBJICHUE B 3J]PaBOOXPAHEHUU.
—2024. — Ne 2. — C. 32-38.
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AHAJIN3 IIOKA3ATEJIEM KAYECTBA 1 HOPMATUBHO-TEXHUYECKHX
TPEBOBAHUWH K NIOJIUMEPHBIM JIOTKAM HA OCHOBE ITOJINITIPOIIUJIEHA B
CUCTEMAX BOJOOTBEJIEHUSA

Tonezen ¥nnan /lacmaunxwizol

Mmazucmpaum 2-20 Kypca kageopuvl « Cmanoapmuzayus, cepmudurayus u Mempoio2us»
Kazaxcxuu azpomexnuuecxuti uccieoosamenvckuii ynusepcumem um. C.Cetighyinuna

2. Acmana, Kazaxcman

Hayunwiti pykosooumens: 0.m.n, npogpeccop Huazoexoea Pumma Kanmanoaeena

Annoramus

B npencraBineHHol HaydHON paboOTe OCYIIECTBISETCS KOMILJIEKCHBIM TEOPETUUECKUN aHAIIN3
COBOKYITHOCTH JAaHHBIX, XapaKTEPU3YIOIINX KAaYECTBEHHBIEC MTApAMETPhI 3JIEMEHTOB CUCTEM Hapy>KHOU
KaHaJu3allud U BOJIOOTBOJAA, W3TOTOBJICHHBIX M3 MOJUIPONWIEHA. AKTyalbHOCTb HCCJIEI0BAaHUS
00yci0oBiIeHa HEOOXOAMMOCTBIO alaTallud METOJI0B KOHTPOJIS KauecTBa, NPUMEHSEMBIX B TPYOHOMH
MPOMBIIIJICHHOCTH, K CETMEHTY BOJIOOTBOJIHBIX JIOTKOB BBH/Y CX0KECTH MaTEPHUATIOBEAUECKON Oa3bl U
yCIOBUH 3KcIUTyaTauuu. B craTbe [eTalbHO paccMaTpuBalOTCs TpeOOBaHMS HALMOHAIBHOTO
cragnapra CT PK 3813-2022 u mexrocynapcrsersbix cranaaproB ['OCT 32414-2013, 'OCT 27078-
86 u I'OCT 30108-94. Ocoboe BHUMaHHE YZAENSETCA aHAIU3Y TEPMOCTAOMIBLHOCTH MaTepuaa,
OLIEHKE M3MEHEHUS JHMHEHHBIX Pa3MepOB IIOCIE MPOTPEeBa, a TAKKE PaJUAIMOHHON 0e301MacHOCTH
UCHOJIb3YEMbIX MUHEPAJIbHBIX HAlOJHUTENEH. ABTOpaMU IPOBOJIUTCS MHTEPIIPETALUS J1a00paTOPHBIX
[IOKa3aTejaed  IMOJIMIIPONUIICHA, ONPEACIAIOIUX €ro  JOINOBEYHOCTh B YCIOBUSAX  PE3KO
KOHTHHEHTAJIBHOTO KJIMMaTa. Pe3ynbprarel paboThl (OPMHPYIOT TEOPETHUYECKYI) OCHOBY IS
COBEPLICHCTBOBAHUS METONOJIOTMM BXOZHOIO KOHTPOJS IOJMMEPHBIX M3ACIUN Ha CTPOUTEIBHBIX
00BEKTax.

KuroueBsblie cioBa: nomumnpomnuieH, BogoorBoaubie jJoTku, CT PK 3813-2022, tepmuueckast
ycanka, ['OCT 32414-2013, TOCT 27078-86, panuanmonnas oOe3omacHoctb, ['OCT 30108-94,
PaIMOHYKIJIM/IBI, TTOKA3aTeTN KauyecTBa, TEPMUUECKasi CTOMKOCTb.

BBEJIEHUE

CoBpeMeHHOE  WHOPACTPYKTYPHOE  CTPOMTENBCTBO  NEPEKMBAaET  dTall  IIIyOOKOif
TEXHOJIOTUYECKON TpaHc(OpMalMK, XapaKTEPU3YIOUIUICS aKTUBHBIM 3aMEIEHUEM TpPaJUulMOHHbIX
MaTepualoB, TaKUX Kak O€TOH M acOecTOLIEMEHT, BBICOKOTEXHOJOTMUYHBIMU IOJUMEPHBIMU
KoMIo3utamu. B cdepe MHKEHEepHBIX ceTeil, U B YaCTHOCTH B CHCTEMax JMBHEBOM KaHaJIU3alUU U
MOBEPXHOCTHOTO BOJIOOTBOJIA, JOMHHHUPYIOLIME MO3ULUHU 3aHUMAeT MOJUIPONMIEH Oyiaroaapsi ero
YHUKQJIBHOW XUMUYECKON CTOMKOCTH, HU3KOW IIJIOTHOCTU M BBICOKOM KOHCTPYKLMOHHOW NMPOYHOCTH.
OnHako MUPOKOE BHEIPEHUE OIMMEPHBIX JIOTKOB CTAJIKUBAETCS C MPOOJIEMON OTCYTCTBUS €MHON U
oOlIeIOCTYTHOM HOpMaTHUBHOW 0a3bl, OXBAThIBAIOIIEW BCE acCHEKThl KayecTBa NPOAYKIHH, OT
HKOJIOTUYECKOM O€30MacHOCTH 10 TMOBEACHHMS INpU BBICOKMX TemIeparypax. B cioxuBeics
CUTyallul HAyYHO 0OOCHOBaHHBIM MOJXOJ0M SIBJISIETCS IPUMEHEHNE METOa aHAJIIOTUH, IPU KOTOPOM
TpeOOBaHUS K TOJUIPONMJICHOBBIM JIOTKAM aHAIM3UPYIOTCS dYepe3 MpU3My CTaHIapTOB,
pa3paboTaHHBIX [UIsl CMEXHBIX KaTeropuil MPOAYKIUH, a HMMEHHO Ul MOJHUMEpPHBIX TpyO co
CTPYKTYPUPOBAHHOW CTEHKOM M (pacoHHBIX yacTed K HHUM. [laHHBIM MOJXOJA JIETMTUMEH, TaK Kak
(GU3UKO-XMMHYECKHE MPOLECChl CTapeHUs M Jerpajaludyd MNOJUIpPONMIeHa B TpyOax M JIOTKax
UJEHTUYHBI, a YCJIOBUS JKCIUTyaTallud B CHUCTEMax Hapy>KHOM KaHaJIW3allud BO MHOTOM COBMAJaloT.
[enbto HacTosIIeH cTaThU SABISETCS CUCTEMHBIM aHaIN3 MoKa3zaTesleld KauecTBa MOJUIPONUICHOBBIX
uznenuii, 6asupyromuiics Ha TpeboBaHusx crangaptoB CT PK 3813-2022, 'OCT 32414-2013, a
Takke MeroAax wucnbiTanui, permamentupoBanHbix ['OCT 27078-86 u I'OCT 30108-94. Takoit
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KOMIUICKCHBIH ~ aHaIW3 TO3BOJISIET CHOPMHUPOBATH  MCUEPIBIBAIOIIUI
rapaHTUPYIOLINX HAJEKHOCTb U 0€30M1aCHOCTh BOJOOTBOJHBIX CUCTEM.

NepEeYeHb KpPUTEPHEB,

AHAJIN3 TPEBOBAHUM K MATEPHUAJIY COIJIACHO CT PK 3813-2022 M TOCT
32414-2013

OcHoBoO# KayecTBa J000T0 MOJIMMEPHOIO U3JIENUS SBIISETCS COOTBETCTBHE MCXOIHOTO CBHIPhS
U TOTOBOW NPOAYKIIMHU CTPOTHM (DU3MKO-MEXaHMYECKHMM HOpMaThBaM. HamnmoHanbHBIH CTaHIapT
Peciy6mukn Kazaxctan CT PK 3813-2022, periiaMeHTHpYIOMIMNA TEXHUYECKUE YCIOBUS IS
MOJIMMEPHBIX TPYO CO CTPYKTYPUPOBAHHOW CTEHKOM M (DaCOHHBIX YacTed I CHUCTEM HapyKHOU
KaHajau3aluu, a Takxke MexrocyaapctBeHHbld ctangapT 'OCT 32414-2013 nnsa cucteM BHYTpEHHEH
KaHaIu3alluu cofepxar GyHIaMeHTalbHbIe TPEOOBAHUS K TOJUIPONIICHY, KOTOPBIC B MIOJTHON Mepe
MIPUMEHUMBl U K BOJOOTBOJHBIM JIOTKaM. AHaJIM3 JaHHBIX JOKYMEHTOB IIOKa3bIBA€T, 4YTO [UIS
MIPOM3BOJICTBA KAYECTBEHHBIX H3JCTHI JIOJDKEH HCIIONIh30BATHCS MOJMIIPONUIICH OJIOK-COMOIUMED,
oOazaroluil orpeeIeHHbIM Moka3aTeneM TekydecT paciuiaBa (IITP). Dror mapamerp kputuuecku
Ba)XCH, TaK KaK OH OMpe/eisieT CHocOOHOCTh MaTepHaja 3aloiIHATh CIOKHBIC JTUThEBbIe (HOpMBI Oe3
o0Opa3oBaHMsl BHYTPEHHUX HaNpsOKeHWM, MycTOT U cmaeB. CoriliacHO YKa3aHHBIM CTaHJapTam,
KaueCTBEHHOE W3J/IeNIMe HE JIOJDKHO MMETh Ha MOBEPXHOCTH U BHYTPH CTEHKH IMY3BIpEH, TpPEUIuH,
PaKOBUH UM MOCTOPOHHUX BKJIIOYEHUHN, BUAMMBIX 0€3 MPUMEHEHUs! YBEIWYUTEIbHBIX MpuOopoB. L[Ber
W3/IeNNS JI0JDKEH OBITh OJJHOPOJHBIM, YTO CBUACTEIHCTBYET O KAYECTBEHHOM CMEIIEHUU MTUTMEHTOB U
cTabunmn3aTtopoB. BakHeHmmM mokaszarejaeM, 3aUMCTBOBAHHBIM W3 METOJOJIOTMHM OIICHKH TpYyoO,
SIBJIICTCSL KOJIBIIEBASI KECTKOCTh, KOTOPAs ISl IOTKOB TPAaHC(HOPMHUPYETCS B MTOKA3aTEh IMONEPEIYHON
KECTKOCTH, 00eCIeUHBAIONINI COMPOTUBICHUE [AaBICHUIO TPYHTAa W TPAHCIOPTHBIM Harpys3KaMm.
Taxke cTaHAapTHI JKECTKO PErJIAMEHTUPYIOT IUIOTHOCTh MaTepuana. OTKIOHEHHE IUIOTHOCTH OT
ATAJIOHHBIX 3HAUEHUH JJIS1 YUCTOTO MOJIUIIPOIUIICHA (OKOJIO HOJb IENbIX AEBITH JECATHIX IpaMMa Ha
KyOM4YecKHil CaHTUMETpP) B OOJIBIIYIO0 CTOPOHY CHUTHAIH3UPYET O BBEIEHUU M30BITOUHOTO KOJHMYECTBA
MUHEpaJIbHBIX HAMOJIHUTENICH, YTO MOKET HETaTUBHO CKa3aThCs HA YAAPHOW BA3KOCTH U3JICTIHS.

Tadoauna 1. bazoBble moka3zareiu KauecTBa MOJUNPONUJIeHAa HA ocHoBe anHanu3a 'OCT
32414-2013 u CT PK 3813-2022

HaumenoBanmue MeToaoJiorusi OleHKH

nmoxkasarteJjs

TpedoBaHue K MOKAa3aTETI0

Bremnwmii Bug BusyanbHblii KoHTposib 0e3 | PoBHasl, ri1ajkas mnoBepxHOCThb O6e3

MTOBEPXHOCTU YBEJIUUYEHUS TPELLMH, B3AyTUH U PAaKOBHH.
JlonyckaeTcsi He3HauUMUTeNbHasI IIArPEHb.
ITokaszarens TeKydecTH OKCTpy3UOHHAA Huanazon 0,3 — 12,0 (u3mMeHeHue mocie

pacmuasa (I1TP), r/10
MUH

macrometpus (230°C/2,16
KT)

nepepabotku He 6osee 20%)

[Ipenen Tekyuectu npu HcnbiTanue Ha pa3pbIBHOU He menee 22,0
pactsixenuu, Mlla Maruse (50 MM/MUH)
Y uiHenue npu HcnbiTanue Ha pa3pbIBHOU He menee 200

pa3psise, %

MallluHE

M3MeHeHne BHEIIHETO
BHJA MOCJIE IPOrpeBa

TepmocratnpoBanue npu
150°C

OTcyTCTBUE PACCIOCHUN U TPELIUH

TEPMUYECKASA CTABUWJIBHOCTDb U AHAJIN3 UBMEHEHUSA PASMEPOB I10
I'OCT 27078-86

OanuMm u3 Hambosee KPUTHUYECKHX AacleKTOB JKCIUTyaTal[Md IOJIMMEPHBIX JIOTKOB B
KJIIMMaTH4ecKuX ycnoBuax KazaxcraHa sBisieTcss BO3IEHCTBHE BBICOKMX TEMIIEpaTyp B JIETHUHN
nepuon. [lomumnponuiieH, sBISSCH TEPMOIUIACTOM, CKJIOHEH K U3MEHEHHMIO CBOUX JIMHEHWHBIX Pa3MepOB

74




Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 1(292) 2025 .

MIPU HAarpeBaHUM, YTO 00YCIOBIIEHO MPOIECCAMH PEIaKCallii OPUESHTHPOBAHHBIX MaKpOMOIEeKy. J{ist
OIICHKHM 3TOTO IMOKa3aTessl KauecTBa MpuMeHseTcss Metoauka, u3ioxkeHHas B [OCT 27078-86 «TpyOb1
U3 TepMoIIacToB. MeToabl onpeAeneHus U3MEHeHHS JJIMHBI TPYO MOCie mporpeBa». XoTs CTaHaapT
HOMHHAJIBHO OTHOCHTCA K TpyOaMm, Qu3udeckas CYyIIHOCTb METOAa JeJaeT ero abCoNIOTHO
MPUMEHUMBIM JJIsl aHAJIM3a KauecTBa JINThs JOTKOB. CyTh METO/Ia 3aKJIF0YAeTCs B TOM, YTO (p)parMeHT
U3JIeNHsl OMpEeNelIeHHON JIMHbBl (OOBIYHO JBECTH MHUIMMETPOB) IIOMENIAETCS B BO3AYLIHBIN
TepMoOIIKad WM >KUAKOCTHYIO BaHHY U BBIICPXKHBACTCS TNPU 3aJaHHOM TemmepaTtype (auis
MOJIMIIPOIIMJICHA 3TO CTO MAThAECAT rpanycoB Llenbcus) B TeueHue ompesesneHHoro spemenu. [locie
OXJIAKIEHUS IPOU3BOAUTCS TIOBTOPHOE U3MEPEHUE IJIMHBI U BBIUNCIISIETCSI OTHOCUTEIBHOE U3MEHEHUE
pa3Mepa B MPOIEHTax. ITOT NoKa3aTelb, Ha3bIBAEMbI MPOJOIBHON YCaKOoil, HE JOHKEH MPEBbIIATh
IBYX-TpEX MPOLIEHTOB I KAaueCTBEHHBIX M3eiuil. Eciu JOTOK IEMOHCTPUPYET BBICOKYIO YCAIKy
npu ucnbiTanusax mo 'OCT 27078-86, 3To o3Ha4aeT, 4TO B MPOIECCE €ro MPOU3BOJCTBA OBLIU
HapyLIeHbl PEKUMbI OXJIAXKIEHUS, U B MaTepuaie "3aMOpPOKEHBI" BHICOKUE BHYTPEHHUE HAIIPSKEHHUS.
B peanpHOI 3KCIUTyaTallMy Takoil JOTOK MO JCHCTBHEM COJHEYHOI'O HAarpeBa HAYHET KOPOOUTHCA,
YTO NpPHUBEAET K HAPYUIEHUIO T'€PMETHUYHOCTU CTBIKOB, Pa3pyLICHUIO MPUMBIKAIOLIETO JAOPOAKHOIO
MOKPBITUSL M TOTepe (PYHKIMOHATHHOCTH BOJOOTBOAHON cucTeMbl. TakuM oOpa3om, mHokazaTelb
W3MEHEHUs JUIMHBI TIOCJ€ TMporpeBa  SIBISIETCS  WHTErpajbHbIM  HHIAMKATOPOM  KadecTBa
TEXHOJIOTHYECKOT0 MPOLECCa U CHIPHS.

3KOJOI'MUYECKAS BE3OIMACHOCTh U PAJIMAIIMOHHBIA KOHTPOJIb I10
I'OCT 30108-94

B coBpemeHHOM cTpouTeNbCTBE BCe OoJblllee BHUMAHME YIEIAETCS HKOJOTHYECKOM
0€30MaCHOCTH TPUMEHSIEMbIX MaTepuanoB. [loMUIpONMIEHOBBIE JTIOTKM YacTO MPEICTABISIOT COOOM
KOMIIO3UTHBIE MaTepUabl, B COCTaB KOTOPBIX ISl MOBBIILIEHUS KECTKOCTU U y/IEILIEBICHHUS BBOAATCS
MUHEpaJIbHble HAINOJHUTEIU IMPUPOJHOTO IMPOUCXOKICHUS, TaKUE KaK TalbK, KaJbLUUT I Mell.
[Ipupoanble MHUHEpanbl MOTYT COAEpXkaTb €CTECTBEHHBbIE PaJAMOHYKIMJBI (panuii-226, topuii-232,
kanuii-40). s KoHTposis 3TOro mapamerpa MpUMEHseTcsl MeXrocyaapcTBeHHbl crangapt 'OCT
30108-94 «Marepuanbl u wu3genus crpouTenbHble. OnpeneneHue ynaenabHoW 3¢ GEeKTUBHON
aKTUBHOCTH €CTECTBEHHBIX PaJMOHYKIMJIOB». MeToJuKa aHaiM3a 3aK/IIoYaeTcs B HCIOJIb30BAaHUU
raMMa-ClieKTPOMETPUH ISl U3MEPEHHs] aKTMBHOCTH YKa3aHHBIX M30TOINOB B MpoOe marepwana. Ha
OCHOBE TIOJIyYEHHBIX JAaHHBIX pacCUMTHIBAEeTCS ynenbHas d¢p¢exTuBHas akTHBHOCTH ($A_{eff}$).
AHanmm3 KadecTBa JIOTKOB B aCMEKTe paJMAllMOHHON O€301MacHOCTH TMPEAIOJIaraeT, YTO OHH JIOJIKHBI
OTHOCUTBCSI K MEPBOMY KJIacCy MaTepHalioB, Y KOTOPbIX 3HaueHUE 3((EeKTUBHONW aKTHUBHOCTH He
MIPEBBIIIAET TPEXCOT CEMHUICCATH OCKKepeed Ha KWIOTpaMM. JTO TO3BOJISIET HCIOJIB30BAaTh UX B
CTPOUTENbCTBE 0€3 OrpaHMYeHHMH, B TOM UHCIIE Ha TEPPUTOPUU KHUIOW 3aCTPOMKM M JETCKUX
tomazaok. [IpenedperkeHne 1aHHBIM BUIOM aHAJIN3a MOXET NMPUBECTH K MCTIOIB30BAHUIO MTPOAYKIIUH
C TOBBILICHHBIM paJWalMOHHBIM (OHOM, YTO HEIOMYCTMMO C TOYKH 3pEHHUS CaHUTApPHO-
AMHUIEMHUOIOTHYECKHX HOpM. OCOOEHHO 5TO aKTyaJdbHO JUISI TPOAYKIMH, W3TOTOBJICHHOH C
MCMOJIb30BAHUEM BTOPHYHOTO ChIPhsi HEM3BECTHOTO MPOUCXOKICHNS UJTH JICLIEBbIX HAIIOJHUTENIECH U3
HEeCepTH(PHUINPOBAHHBIX KaPHEPOB.

Taoauna 2. Knaccupukauuss MmaTtepuajioB Nmo paaManMoOHHOW 0e30MacHOCTH (COrJIACHO
I'OCT 30108-94)

Kaace 3HaueHue yaeabHOM O0J1acTh IpMMEHEeHHs NOJIMMEPHBIX JIOTKOB
MarepuaJia 3(pPeKTHBHOI AKTHUBHOCTH
(Aeff), Bx/kr

[ xnacc He 6onee 370 Bce BuabI cTpOUTENBCTBA, BKIIIOYAS KUIIBIE
30HBI, IAPKH, IETCKUE Ca/lbl U BHYTPEHHUE
MTOMEIIEHHUSI.

IT xknacc Ot 370 no 740 JIOpOKHOE CTPOUTENBCTBO BHE HACEIICHHBIX
ITYHKTOB, IPOMBIIIIJICHHbIE 30HBI.
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III xnace Ot 740 no 1500 OrpannueHHOEe TPUMEHEHUE (JIOPOTH BHE
HACEJICHHBIX MMyHKTOB, MOI3€MHBIE
COOPY’KEHHSI).

IV knacc Bonee 1500 3anpenieHo sl UCIOJIb30BaHus B
CTPOUTEIILCTBE.

AHanu3 JaHHOW TaOJNMIBI TOKa3bIBaeT, YTO IS OOECIEYCHHsI BBICOKOTO KauecTBa H
0€30MacHOCTH TOpPOJICKON Cpelbl BCE IOJMMEpPHBIE JIOTKH JIOJDKHBI B 00S3aTENBHOM MOpPSIKE
MIPOXOIUTH BXOAHON KOHTPOJIb HA COOTBETCTBHE IMEPBOMY KJIACCy PaIUAIlMOHHON 0€3011aCHOCTH.

OIIEHKA TEPMETUYHOCTH 1 XUMHNYECKOMN CTOMKOCTU COEIUHEHUI

Crangapt CT PK 3813-2022 yaensier 3HaUUTEIbHOE BHUMAHUE T€PMETUYHOCTH COEAUHEHMI
3JIEMEHTOB KaHaiau3auuu. J1Jisi BOJJOOTBOHBIX JJOTKOB 3TOT MapaMeTp TaKKe SBISAECTCS KPUTHUECKHUM,
MMOCKOJIBKY yT€UKa CTOYHBIX BOJI MOXKET MPHUBECTH K IMOAMBIBAaHUIO (yHIAMEHTA 37aHUN U MPOCAJIKE
rpyHTa. AHaIM3 KOHCTPYKIWU (DACOHHBIX YACTECH JIOTKOB JOJDKEH BKIIFOUATh MPOBEPKY TEOMETPUU
CTBIKOBOYHBIX 3aMKOB (THIIa «IIMII-T1a3») Ha COOTBETCTBUE aomyckaMm. KadecTBeHHOEe coelvHEHHe
JOJDKHO O0ECIIeUYnBaTh TEPMETUYHOCTh JIaXKe NMPH HE3HAYUTENBHBIX Jedopmanusx cucreMbl. Kpome
TOT0, MaTepuan YIJIOTHUTENbHBIX DJIEMEHTOB (€CIM OHU MPEAYCMOTPEHBI KOHCTPYKIIMEH) U caM
MIOJIMIIPONUJICH JOJIKHBI 00J1a1aTh BHICOKOM XMMHUYECKON CTOMKOCTHIO0. CchlUlasgiCh HA METOOJIOTHIO,
MNPUHATYIO JUIsl TIOJMMEPHBIX TPyO, aHaIN3 XMUMHYECKON CTOWKOCTH MPOBOJUTCS MYTEM BBIACPKKU
0o0pa3IoB B CTaHAAPTHBIX XUMHUYECKHX PACTBOpax (KHCIOTaX, IIEI0YaX, MOBEPXHOCTHO-aKTHBHBIX
BEIECTBAX) C TOCIEAYIOUICH OIICHKOM W3MEHEHUs MacChl W BHeIHero Buaa. llomumponuiieH,
WCIIOJB3YEMBIM B JIOTKAaX, JOJKEH JACMOHCTPUPOBATh aOCOJIOTHYIO MHEPTHOCTh K JIEHCTBUIO
arpecCUBHBIX CPEll, XapaKTEPHBIX I X03HCTBEHHO-OBITOBBIX U JINBHEBBIX CTOKOB, YTO FapaHTUPYET
COXpaHEHHE TOJIIUHBI CTCHKHM W HECYIIeH CIIOCOOHOCTH Ha MPOTSHKEHUH BCETO CPOKA CITYXKOBI,
KOTOPBIH, COTJIACHO HOPMATHUBHBIM OXKHJAHUSAM JIJIS TOJMMEPHBIX CETEH, JODKEH COCTaBIIATh HE
MeHee MSTUAECITH JIET.

3AK/IIOYEHUE

ITpoBeneHHBI KOMILJIEKCHBIM aHamu3 II0Ka3aTeledl JAaHHBIX [0 ONPEICIICHUI0 KadyecTBa
MOJINMEPHBIX JIOTKOB, OCHOBaHHBIM Ha mpuMeHeHuu crangaptoB CT PK 3813-2022, T'OCT 32414-
2013, T'OCT 27078-86 u I'OCT 30108-94, mo3Bossier caenaTh cleayromme (QyHIaMeHTalbHbIC
BbIBOJIbI. BO-1IepBBIX, YCTAaHOBIIEHO, YTO NPUMEHEHNE HOPMAaTUBHON 0a3bl TPyOHOI MPOMBIIIIEHHOCTH
K CErMEHTY BOJIOOTBOJHBIX JIOTKOB SIBJISIETCS HAayyHO OOOCHOBaHHBIM MU 3((EKTUBHBIM METOAOM
OLIEHKH Ka4yeCTBa, MO3BOJIIOIINM KOHTPOIUPOBATH BCE KIHOUYEBBIE ATAMbl dKU3ZHEHHOTO UK U3/1ETHs
OT CBIpbSI [0 OKCIUIyaTallMu. Bo-BTOpBIX, BBISIBIEHO, YTO KPUTHYECKHMMH IIOKAa3aTEISIMH,
OTIpEEISAIONIMMU JOJATOBEYHOCTh JIOTKOB B YCJIOBUSAX PE3KO KOHTHHEHTAIBHOI'O KJIMMATa, SIBISIOTCS
HE TOJBKO IIPOYHOCTHBIE XapaKTEPUCTUKU, HO M TEpMUYECKas CTa0MJIBHOCTh MaTepuana,
OlleHMBaeMas Mo MeToAy u3MeHeHHs JuMHbI nocne nporpeBa (I'OCT 27078-86). UrnopupoBanue
3TOro napameTpa BeJleT K KOpOOJISHHUIO U pa3pyLICHUIO cucTeM. B-TpeTbux, J0Ka3aHa HE0OX0IMMOCTh
00s13aTEIFHOTO PAJANAIIMIOHHOTO KOHTPOJIST MUHEpanoHanoaHeHHbIX kommno3uToB o ['OCT 30108-94
111 00eCTIeYeHUs HKOJIOTHUECKOM Oe30MacHOCTH CTPOUTENLCTBA. BHEApeHNE peasIoKEHHON CUCTEMBI
KOMILUIEKCHOTO aHaln3a, BKItovaromen nposepky I[ITP, mnoTtHocTH, TEpMOyCcanku M paanalliOHHON
aKTUBHOCTH, IO3BOJIUT CYLIECTBEHHO MOBBICUTH HAJEKHOCTb CHCTEM BOJIOOTBEIEHUS M HUCKIIIOUUTH
MIPUMEHEHNE HEKaYECTBEHHBIX MaTEPHAJIOB Ha OTBETCTBEHHBIX 00bEKTaX HHPPACTPYKTYPHI.

CIIMCOK JIUTEPATYPBI:
1. Ding Ch., Jia D., He H., Guo B., Hong H. — Polym Test., 2005, v. 24, pp. 94-100.

2. NyonuxoBa W.JI., Hmxkeroponuesa E.U., Jlomakun C.M. — Bricokomon. coen., Cepust A,
2008, 1. 50, Ne 12, ¢. 2102-2115.
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3. CT PK 3813-2022. «Tpy0Obl moiauMepHbIE CO CTPYKTYpPUPOBAHHON CTEHKOH M (pacOHHBIE
YaCTH K HUM JJIsl CUCTEM Hapy KHOM KaHanu3auuu. TeXHu4eckue yCiaoBUs».

4. TOCT 32414-2013. «TpyObl u QacoHHBIE YacTH W3 TMOJHIPONUICHA I CHCTEM
BHYTpEHHEN KaHanu3auuu. TexXHUUecKue yCIoBHsD.

5.TOCT 27078-86. «Tpy0Osl u3 TepmoractoB. MeToabl onpeeneH st U3MEHEHUs! JUTUHBI TPYO
10cjIe IPOrpeBay.

6. TOCT 30108-94. «Marepuansl u wu3aeaus crTpouTenbHble. OrnpenencHue yIenbHON
3¢ GEeKTUBHON aKTUBHOCTH €CTECTBEHHBIX PATUOHYKIUOBY.

7. TOCT 11645-73. «Ilnactmaccel. MeTon ompeneneHusi Moka3aTens TEeKy4eCTH paciljiaBa
TEPMOILIACTOB.

8. TOCT 15139-69. «Ilnactmaccel. MeToibl onpeeeHns INIOTHOCTH (0OBbEMHON MacChl)».

9. Kpwokanosckuii B. K., bypios B. B., Ilamumatuenko A. J[. TexHuueckue CBOMCTBA
MOJMMEPHBIX MaTepHajoB: YueOHO-CIIpaBoYHOE mocobue. — 2-¢ m3a., ucnp. u gom. — CII6.:
[Tpodeccus, 2015. — 240 c.
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KBAJIMMETPHYECKAS OHEHKA KAYECTBA BETOHHBIX JIOTKOB

Tonezen ¥nnan /lacmaunxwizol

Mmazucmpaum 2-20 Kypca kageopul « Cmanoapmuzayus, cepmu@urkayus u Mempoio2us»
Kazaxckuu azpomexnuuecxuti uccieoosamenvckuii ynusepcumem um. C.Cetighyinuna

2. Acmana, Kazaxcman

Hayunwiti pykosooumens: 0.m.n, npogpeccop Huazoexoea Pumma Kanmanoaeena

Annoramus

B nanHo#l pabore paccMaTpwBaeTCs METOAOJIOTHS KOMIUIEKCHOW KOJHMYECTBEHHOW OIEHKU
KadyecTBa OCTOHHBIX M IKEJIE300€TOHHBIX BOJOOTBOAHBIX JIOTKOB C IPUMEHEHHUEM IPHHITUIIOB
npuKIaaHoi KBamuMeTpun. OOOCHOBaHA aKTyalbHOCTh IEpPeXoaa OT OAHO(AKTOPHOrO KOHTPOIIS
MPOYHOCTH K MHOTOKPUTEpUAIbHOMY aHalM3y, BKIIOYAIONIEMY TOKa3aTeld JIOJITOBEYHOCTH,
T€OMETPUUYECKON TOUYHOCTH M ICTETHUECKUX XapakTEepUCTHK. Pa3paboTaHa uepapxuueckas CTpyKTypa
CBOMCTB, ompeneieHbl BeCOBbIe KOA((HUIIMEHTHI €IMHUYHBIX TOKa3aTeaei AKCIIEPTHBIM METOJOM H
MIPOM3BEICH pacueT KOMIUIEKCHOTO MOKa3aTelisd KaueCTBa Ha MPUMEPE CPABHUTEIHLHOTO aHAIIU3a JIBYX
MapTUN U3JIETUH.

KaroueBnle cioBa: KBaJIMMCTpU:I, OETOHHEIE BOAOOTBOAHBIC JIOTKH, KOMIIJIICKCHAsA OILICHKa
KadeCTBa, CTPOUTCIIbHBIC Marepuraibl, JOJITrOBCYHOCTD 6CTOHa, MOpO3OCTOﬁKOCTB,
BOJOHCIIPOHUIIACMOCTD, BKCHepTHHﬁ MCTOL, HOCPECBO CBOI>'ICTB, yhopaBJICHUE  KauCeCTBOM B
CTPOUTCIILCTBC.

BBEJEHUE

CoBpeMeHHOE TPaKIAHCKOE W MPOMBIIIIEHHOE CTPOUTENIBCTBO XapPaKTEPU3YETCsl MOBBIIIICHUEM
TpeOOBaHUM K HA/IEKHOCTU WHKEHEPHBIX CETEeH, HEOTHEMIIEMOU YaCThI0 KOTOPBIX SBJISIOTCS CUCTEMBI
MMOBEPXHOCTHOTO BOJIOOTBO/Ia. BeTOHHBIE JIOTKH, BRIMOIHsOMKE GYyHKIIUUA cOOpa U TPAHCIIOPTHUPOBKHU
aTMOC(epHBIX O0CaJKOB, IOJABEPrarOTCS arpeCCUBHOMY BO3JICHCTBHIO BHEIIHEH Cpenbl, BKIOYas
IHUKJIMYECKOE 3aMOPAKMBAHUE U OTTAMBAHHUE, XUMUYECKYIO KOPPO3HUIO OT PEAreHTOB U TUHAMUYECKHUE
Harpy3ku OT TpaHcmopTta. HecMoTps Ha HalWyue HOPMATUBHOM 0a3bl, perJaMeHTHpYOIIen
TEXHUYECKUE YCJIOBHUS TPOM3BOJCTBA OCTOHHBIX U3JENTUN, HA TMPAKTUKE YaCTO HaOIIOJaeTCs
MPEXKAECBPEMEHHOE Pa3pyLIECHUE JIOTKOB, YTO MPUBOJAUT K HAPYILLIECHUIO TUAPOU3OIALNUN, [IOATOIIIICHUIO
(yHIAMEHTOB ¥ YCKOPEHHOMY H3HOCY JIOPOXKHOTO TOJIOTHA. TpaaullMOHHBIE METOJbI KOHTPOJISI
KauecTBa, KaK MPaBUIIO, OTPaHUYMBAIOTCS MMPOBEPKON MPOYHOCTH OETOHA Ha CXKaTHE M BU3YalIbHBIM
OCMOTPOM, YTO HE AACT MOJHOW KapTUHBI IKCILUTyaTallMOHHOW HAJAEKHOCTH U3eaus. B cBsI3U ¢ 3TUM
BO3HUKAET HEOOXOJUMOCTh MPUMEHEHUS! KBATUMETPUUYECKOTO TOIX0/a, MO3BOJSIONIET0 00BEAMHUTD
Pa3HOPOJIHBIE CBOMCTBA MPOAYKIIMU — (PU3UKO-MEXaHUYECKUE, T€OMETPUUIECKHE, YIKOHOMHUECKUE U
ACTETUYECKHE — B EIMHYI0 KOJMYECTBEHHYIO OLEHKY. L[enpr0 JaHHOro MCCIeNOBaHUS SBISETCS
pa3paboTKa METOJIMKU KBAJTUMETPHUYECKON OIEHKH KadecTBa OCTOHHBIX JIOTKOB M €€ ampodarus Ha
pealbHBIX 00pasiax s BBIABICHUS HauOojee 3HAYMMBIX (PaKTOPOB, BIHSIONINX Ha JOJITOBEYHOCTH
CHCTEM BOJOOTBEICHUS.

TEOPETUYECKHUE OCHOBBI KBAJIMMETPUYECKOI'O AHAJIN3A
CTPOUTEJBbHBIX U3JEJIUIA

KBamumerpusi kak HaydHash AUCUUIUIMHA, W3Y4YArOMas METOJbl KOJIWYECTBEHHOM OLICHKH
KauecTBa OOBEKTOB, OazuMpyeTcs Ha TPECTABICHUM KauyecTBa KaK HEpPapXHUeCKON COBOKYMHOCTHU
cBoiicTB. [IpuMeHHTENbHO K OCTOHHBIM JIOTKaM Ka4eCTBO pacCMaTpUBAeTCs HE Kak abCTpakTHas
KaTeropusi, a Kak CTENeHb COOTBETCTBUS COBOKYITHOCTH XapaKTEPHUCTUK H3JEIHs MOTPEOHOCTIM
AKCIUTyaTalldd B KOHKPETHBIX KIMMATHYECKUX M TEOJOTMYECKHX YCIOBHSAX. MeETOq0I0rnyecKomn
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OCHOBOMW HCCIIEOBaHUS CIY>KUT MOCTPOCHUE «JAEpEeBa CBOMCTBY, I/ie HA HYJIEBOM YPOBHE HAXOAUTCS
KOMIUIEKCHOE KauyeCTBO JIOTKA, KOTOPOE JAEKOMIIO3UPYETCS Ha CBOMCTBA MEPBOTO YPOBHSI, TAKME KakK
(YHKIIMOHATTBHOCTD, HA/ICKHOCTh, TEXHOJOTUYHOCTh M SKOHOMHYHOCTh. Kax0e M3 3TUX CIOKHBIX
CBOWMCTB, B CBOIO OY€pelb, IMOJpaA3ACIIeTCs HAa €JAUHUYHBIC I[I0Ka3aTeNd, MOAar0Iuecs
HEMOCPEJACTBEHHOMY  HM3MEPCHUI0  JTAOOPATOPHBIMH  WJIM  HWHCTPYMEHTAJIBHBIMH ~ METOIAMH.
OCOOEHHOCTBIO KBAJIMMETPUUYECKON OIICHKH CTPOUTEIBHBIX MAaTE€pUaJIOB SIBISETCS HEOOXOJIMMOCTH
MIPUBEICHUS PAa3HOPA3MEPHBIX BEIMYUH K O€3pasMEpHOMY BHUAY, TaK KaK HEBO3MOXKHO HAIPSIMYIO
CYMMHpPOBATh MEranackajid MPOYHOCTH, LUKl MOPO30CTOMKOCTH U MHJUIUMETPbI F€OMETPUUYECKUX
OoTKJIOHeHHM. [[s1 3TOro wucnosib3yeTcsi mpoleAypa HOPMUPOBAHHUS IOKa3aTese, MpU KOTOPOM
(hakTHYECKHE 3HAYCHUSI PEOOPa3yIOTCS B OTHOCUTEIIBHBIC OIIEHKH, JISXKAIIME B AUANa30HEe OT HYJIS 70
€IUHHULIbL. Ba)XHENIIIUM 3TanOM SABJISIETCA ONPEACIICHUE BECOMOCTH Ka)XXI0TO CBOMCTBA, TaK KaK BKJIAJL
pa3IMYHBIX IMapaMeTPOB B OOIIYH HAJASKHOCTh CHCTEMbl HEpaBHO3HadyeH. Hampumep, mis
BOJIOOTBOJTHOTO JIOTKA BOJOHEIPOHHUIIAEMOCTh O€TOHA MOXET ObITh 00JIee KPUTUYHBIM ITapaMeTpOM,
YeM KauyeCTBO OT/AEIKH JIUIIEBOW IMOBEPXHOCTH, YTO JODKHO OBITh OTPaXEHO B MaTeMaTHYECKOM
MOJIETIH OIIEHKH Yepe3 COOTBETCTBYIONIHE KO (DHUIIMEHTHI BECOMOCTH.

OBOCHOBAHHUE HOMEHKJIATYPBI IIOKA3ATEJIEd KAUECTBA

Jliia ipoBenieHUsI OOBEKTUBHOM OIEHKH ObUT c(hOPMUPOBAH MEepeueHb €AMHUYHBIX MOKa3aTesen
KayecTBa OETOHHBIX JIOTKOB, HauOoJIee MOJIHO XapaKTEPU3YIOIINUX UX MOTpeOUTENbCKUE CBOMCTBA. B
IpyIIly TOKa3aTeleld Ha3HAYEHUs BKJIIOYEHbl TN€OMETPUYECKHE MapaMeTpbl, TAKUE KAaK TOYHOCTh
pa3MepoB CEUYCHHUS M MPSIMOJMHEHHOCTh MPOGUIISA, TTOCKOJIBKY OTKJIOHEHHS B TE€OMETPHUU HMPUBOIAT K
HApYUICHUIO T€PMETHYHOCTH CTHIKOB W YCIOXKHEHHMIO MOHTaXHBIX pabor. ['pynmna mnoka3zareneit
HA/IKHOCTH H JIOJITOBEYHOCTH SABIISICTCA Hanbosiee OOMMPHON M BKITIOYAET B ce0sl Tpeie IPOYHOCTH
0eToHa Ha CXKaTUe, YTO XapaKTepu3yeT HECYIIYI0 CIOCOOHOCTh AJIEMEHTA, U Mpefesl MPOYHOCTH Ha
pacTsbKeHUe IPH U3Tu0e, YTO KPUTHUYECKH BaXKHO JIJIS JIOTKOBBIX 3JIEMEHTOB, paOOTAIOIIMX B YCIOBUSIX
n3rubarommx Harpy3ok. Kpome Toro, B 3Ty rpymiry BXOAST MOPO30CTOWKOCTb, OTPENEIISIONIAs Pecypc
W3/1eNIns B YCJIOBUSAX CE30HHBIX NEPENnajoB TEMIEPATYP, U BOAOHEIIPOHULIAEMOCTb, XapaKTepU3yroIias
COIPOTHBIIEHUE OETOHA NMPOHMKHOBEHMIO BJaru M arpeccuBHbIX cpell. Bomomornomenue GeToHa 1o
Macce pacCMaTpUBAETCS KaK KOCBEHHBIN I0Ka3aTelb MOPUCTOCTH CTPYKTYPBI, HANPSAMYIO BIMSIOIIAN
Ha KOPPO3UOHHYIO CTOMKOCTh apMaTyphl BHYTPH Ke€JI€300€TOHHOTO JIOTKA. DCTETUYECKUE TTOKa3aTelNH,
XOT M MMEIOT MEHBIIMHA BEC A IOA3EMHBIX KOMMYHMKAIMI, YYUTBIBAIOTCA 4YE€pE3 KATErOPHUIO
KayecTBa OETOHHOM MOBEPXHOCTH, HAJIMYME PAKOBHH, HAIUJIBIBOB U CKOJIOB, TaK KaK ATH JAE(EKTHI
MOTYT CTaTh IIEHTpaMH KOHIEHTpAallMM HANpsHKeHMH M odaraMu paspylieHus. B Tabmune Huke
IIpe/ICTaBlIeHa CUCTeMaTH3alisl BBIOPAHHBIX IOKa3aTeleld C yKa3aHHEM METOJIOB MX OIpeaeseHus
COIJIACHO JIEHCTBYIOIIMM HOPMATHUBHBIM JTIOKYMEHTAM.

Tabanna 1. HomenkiaTypa mokasarejeil KadecTBa OCTOHHBIX JIOTKOB M METOABI HX
KOHTPOJIA

I'pynna cBoiicte | ExmHu4HbII Oo0o3nauenue | Expununmna MeTtoa KOHTPOJIS
NoKasareJjb usMmepenust | (HopmaTuBHbIi
JOKYMEHT)
Pusuko- [IpouHOCTE Ha cxaTHE R b MIIa Mexanunyeckne
MeXaHUYeCKHe ucnbitTanus ('OCT
10180)
[IpounocTs Ha R btb Mlla Mexannueckue
pacTsDKeHUe TIPU U3ruoe ucneitanus (FOCT
10180)
Hctnpaemocts G r/cm? HcnbiTanne Ha
Kpyre UCTUpaHUs
(I'OCT 13087)
JloaroBeuyHocTn Mop0o30CTOHKOCTh F IUKJIIBI bazoBrIil MeTOT
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(I"OCT 10060)
BononenponuiiaemocTtb W Mapka Metoa «MOKPOTO
naraay (FOCT
12730.5)
Boponornomenue W m % ITo macce (I'OCT
12730.3)
I'eomerpnueckne | OTKIOHEHUE MO JUIMHE AL MM N3mepurenbHbIi
(I'OCT 26433.1)
OTKJIOHEHUE TOJIIIMHBI Ah MM N3mepurenbHbIi
CTCHKH (I'OCT 26433.1)
HemmockocTtHOCTH AP MM N3mepurenbHbIi
(I'OCT 26433.1)

METOJAUKA OINPEJAEJEHUS BECOBbBIX KOO®P®UIIUEHTOB

OnpeneneHre 3HAYUMOCTH KaXJIOro TIOKa3aTels B HMHTErpajibHOM OIEHKE KadecTBa
MPOU3BOAWIOCH METOJIOM 3KCIEPTHOrO ONpoca, B KOTOPOM TNPUHSJIA YYaCTHE CIEILUATUCThI
CTPOUTEIBHBIX JTA0OPATOPUM, MPOCKTUPOBIIMKHA WHXEHEPHBIX CETeH M TexHoioru 3aBonioB JKBU.
DKcrepTaM TMPeaiarajoch PaHKUPOBAaTh BBIOPAHHBIC IMOKA3aTeNU [0 CTENEHW WX BIMSHHAS Ha
AKCIUTYaTAllMOHHYIO MPUTOJHOCTh OCTOHHBIX JIOTKOB. OOpaboTKa pe3yibTaToOB 3KCHEPTHBIX OLIEHOK
OCYILECTBJISJIACh METOJIOM PAHTOBOM KOPPEISALMH C MTPOBEPKOM COMIACOBAHHOCTH MHEHUU 3KCIIEPTOB
yepes pacyer KodpduiueHTa KoHKopaanuu. B xone ananuza ObLIO YCTAHOBJICHO, YTO HAaWOOJIBIINN
BEC B CTPYKTYpE KayecTBa MMEIOT IIOKAa3aTelId JOJTOBEYHOCTH, & HMMEHHO MOPO30CTOMKOCTh M
BOJOHENPOHUIIAEMOCTh, TaK KaK MMEHHO pa3pylIeHHE CTPYKTypbl O€TOHa IMOJA BO3/ACHCTBHEM
BHEIIHEH Cpelbl SBISIETCA OCHOBHOM NPUYMHOM BbIXOAA JIOTKOB H3 CTpos. IIpoyHOCTHBIE
XapaKTEePUCTUKUA 3aHJIM BTOPOE MECTO IO 3HAYUMOCTH, IOCKOJBbKY COBPEMEHHBIE TEXHOJIOTMH
OCTOHUPOBAHUS MMO3BOJISIOT JOCTATOYHO JIETKO JOCTUTATh TPEOYEeMBIX KJIaCCOB MPOYHOCTH, TOTJA KaK
o0ecrieueHre BBICOKOW TUIOTHOCTH M CTOMKOCTH K arpecCMBHBIM cpelaM TpeOyeT Oojee CTpororo
COOJIOJIEHUSI PEIENTYPhl U PEKUMOB TBEpJEHUA. |'eoMeTpruecKue mapaMeTphl MOTYYUIH MEHbBIIHNE
BEeCOBbIE KOX(P(UIIMEHTHI, OJHAKO WX HICHOPUPOBAHHME HEAOMYCTUMO, TaK KaK 3HA4YUTEIbHBIC
OTKJIOHCHMS JIeJIal0T MOHTaXX HEBO3MOXKHBIM. Pe3ynbTaTel pacuera BECOBBIX KOIDOUIIMEHTOB,
HOPMHPOBAHHBIX TakKUM O00pa3oM, 4YTOOBl WX cymMMa ObUla paBHA EIWHHIIE, MPEICTaBICHBI B
clenyrolen Taduiie.

Tabauua 2. BecoBble k03¢ punueHTsl Nokasaresieil kKauecTBa 0€TOHHBIX JIOTKOB

ITokazaTenb kKauecTBa | YCJI0BHOE Cpennuii 6a711 PaccuuranubIii
o003HaYeHune PaHKUPOBAHMA BECOBO
ko3¢punuent (m_i)

Mopo30CTONKOCTH F 9.2 0.22
Bononenponunaemocts | W 8.8 0.20

[Ipounocts Ha cxxatue | R b 8.5 0.18

ITpouHocTh Ha U3TKO R btb 7.9 0.15
Bonomornomnienne W m 7.1 0.12
I'eomeTpuueckas A 5.4 0.08

TOYHOCTh

KauecTtBo nmosepxHoctu | S 3.2 0.05

UTOI'O 1.00
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CPABHUTEJIbHBIA AHAJIN3 U PACUET KOMILIEKCHOT' O IIOKA3ATEJIS

Jlnis mpakTHUecKol anpoOay METOAMKH ObUI MPOBEJCH CPABHUTENIBHBINA aHAIMU3 JBYX MapTU
OeTOHHBIX JOTKOB Mapku JI-1-8 oT pasHBIX MpoOM3BOAMTENEH, YCIOBHO 0003HAaYeHHBIX Kak «llapTus
A» un «laptus b». «Ilaptus A» U3roToBIEHa METOJOM BUOPOJUTHS C HCIOJIb30BAHUEM
wiactupunupyonmx no06aBok, «llaptus b» — weromom BuOpompeccoBanus. Jlins Kaxaoro
€IMHUYHOIO MoKa3aTelis OblIa paccuMTaHa OTHOCUTENIbHAs olieHKa kadectBa (K 1). [l moka3zateneii,
YBEJIMUEHUE 3HAYEHUS] KOTOPBIX YIJIYyYIIAeT KayecTBO (HAIpUMEp, MPOYHOCTb, MOPO30CTOMKOCTH),
pacuer NMpOU3BOAMIICS KaK OTHOLICHHE (PAaKTUYECKOTO 3HAueHHs K 3TajloHHOMY. J[ns mokazateneif,
YBEIMUEHUE KOTOPBIX YXYAIIAET KayecTBO (BOJOIOIVIOIIEHUE, I'€OMETPUUYECKUE OTKJIOHEHUS),
UCIOJb30BaJack OOpaTHas 3aBUCUMOCTb. OTAJOHHbIE 3HAYEHMs OBbLIM INPUHATHl  COIJIACHO
tpedoBanusm ['OCT 21509-76 u mpoeKTHOM JOKYMEHTAIUH.

B xone naGopaTOpHbIX HCHBITAaHMM OBLIO BBISBIEHO, 4TO 00pasusl «llaptun A» mnokasamu
BBICOKHE PE3yJbTAaThl MO KadeCTBY MOBEPXHOCTH M MPOYHOCTH HA C)KaTHE, OAHAKO MMEIH Ooliee
BBICOKHME [T0KA3aTeNId BOAONOMIIOIIEHHS, YTO XapaKTepHO JIsl IMTHEBOM TEXHOJIOTUHU C HOBBIILIEHHBIM
BOJIOLIEMEHTHBIM oTHoweHueM. OOpa3upl «Ilaptuu b», H3roToBiIeHHBIE METOJOM MOJYCYXOIO
BUOpOINpECCOBaHMS, IPOAEMOHCTPUPOBAIIN IPEBOCXOHBIE TTOKA3aTEIN MOPO30CTOMKOCTH U TOUHOCTH
rE€OMETPUUYECKUX PA3MEPOB, XOTS UX MOBEPXHOCTh MMeNa OOJIBIIYIO HMIEPOXOBATOCTh. KOMIUIEKCHBIN
nokazarenb kadectBa (K kxomm) paccumthiBajicss Kak CyMMa IPOM3BEIEHHM  €IMHUYHBIX
OTHOCHTEIIFHBIX TIOKa3aTelied Ha WX BECOBBIE KOX(PQPHUIMEHTH. Pe3ynapTaThl KBAIMMETPHUYECKOTO
pacuera cBe/IeHbl B UTOIOBYIO TaOJIUIy aHAIU3a.

Tadauna 3. Pacuer KOMIIEKCHOr0 MOKA3aTe sl Ka4yecTBa UccielyeMbIX apTHii JIOTKOB

Iloka3aTeipb Bec Jtason | [laprus | Ouenka | [lapTus | Ouenka | B3Bemennas
(m_i) | (T'OCT) | A Ki(A) | b K i (b) | omenka A
(daxr) (paxr)
Mopo3zocrorikocts (F) | 0.22 | 200 200 1.00 300 1.50 0.220
Bononenponunaemocts | 0.20 6 6 1.00 8 1.33 0.200
W)
IIpounocts Ha cxxatue | 0.18 30 35 1.16 32 1.06 0.208
(MIIa)
ITpouHoCTh Ha U3TKO 0.15 |4.0 4.2 1.05 4.5 1.12 0.157
(MIIa)
Bomonornomenue (%) | 0.12 <5.0 4.8 1.04 3.5 1.42 0.124
['eomerpus (Tounocts) | 0.08 1.0 0.9 0.90 1.0 1.00 0.072
[ToBepxHOCTD (OaJL) 0.05 1.0 1.0 1.00 0.8 0.80 0.050
KommnekcHbrit 1.00 1.031
MOKa3aTelb
SAKJIIOYEHHUE

AHanM3 MOJyYeHHBIX JaHHBIX, TPEICTABICHHBIX B TAOIHIIE 3, MO3BOJIAET CAeNaTh OJTHO3HAYHBIN
BBIBOJI O TipeuMyIectBe npoaykiuu u3 «llaptum by. Hecmotps Ha 1o, uto «Ilaptus A» dopmanbHO
cootBercTBYyeT TpeboBanusMm ['OCT u gaxe mpeBocxomut «Ilaptuto b» mo mpodyHocTr Ha cxxkatue u
[JIAJIKOCTU TOBEPXHOCTH, KOMIUIEKCHBIM KBajmuMmeTpuueckui mnokazarens «llaptum b» okazancs
cymectBeHHO Bbime (1.244 mpotus 1.031). 310 00yCIOBIEHO 3HAYMUTEIHLHBIM BKJIAJIOM TTOKa3aTesen
JONTOBEYHOCTH — MOPO30CTOMKOCTH M BOJOHEMPOHHUIIAEMOCTH, KOTOpPBIE Y BHOPOIPECCOBAHHBIX
M3/IeMid  OOBEKTMBHO BBIIIE 3a CyYeT OoJiee IIJIOTHOW YIMAKOBKM 3arllOJHUTENS W HHU3KOTO
BOJIOIIEMEHTHOTO OTHOIIEHUs. MeTon BUOpONuThs, mpuMeHeHHbI mnsa «[laptum A», oGecmeunn
JY4IIyl0 OCTETHKY, HO Oojee mopucTas CTpyKTypa O€TOHa, BBISBICHHAs uepe3 I0oKa3aTelb
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BojonornoueHus (4.8% mnpotus 3.5%), co3maeT MPEANOCHUIKU il 0ojiee OBICTPOro paspylieHUs
JIOTKOB B YCJIOBUSX IONEPEMEHHOI'O 3aMOpPaXMBaHUS M BO3JACHCTBUA Cyib(aTHbIX BoJ. Takum
00pa3oM, TpagULMOHHAs OLIEHKA TOJBKO IO Kiaccy OeToHa (IMPOYHOCTH) Moryia Obl IPUBECTH K
OLIMOOYHOMY BBIBOJY O PAaBHO3HAYHOCTH MApTU WM Aa)ke MPEUMYIIECTBE MEPBON MAPTUH, TOTAa
KaK KBAJIMMETPUUYECKUM ITOJX0 BCKPBLUI CKPBITHIE PUCKHU IKCILIyaTaLMH.

BHenpenue npenCcTaBIEHHOM METONUMKH KBAIMMETPUYECKOW OLEHKM Ha IPEIIPHUITHIX
CTPOWMHAYCTPUH W TIPH BXOJHOM KOHTpPOJIE HA CTPOUTEIBHBIX OOBEKTaX IO3BOJIUT CYIIECTBEHHO
HOBBICUTh OOBEKTUBHOCTh BbIOOpAa MOCTABILMKOB. Ilepexol OT MHTYMTUBHOTO MM OJHO(GAKTOPHOIO
BbIOOpa MaTepHaloB K HayyHO OOOCHOBAaHHOMY MAaTE€MAaTHYECKOMY aHalU3y 00ecreunBaeT
SKOHOMHMYECKYI0  3((PEeKTHBHOCTH B  JOJINOCPOYHOM  MEpPCHEKTHBE 33  CYET  CHIDKEHUS
HKCIUTyaTallMOHHBIX PACXOJ0B HA PEMOHT U 3aMEHY BOJOOTBOAHBIX cucTeM. PazpaboranHas MoJenb
ABJISICTCA TMOKOM M MOXeT ObITh aJalTUPOBaHA O] CHEHM(UUECKHE YCIOBHSI 3KCILIyaTalluu IIyTeM
KOPPEKTHPOBKH BECOBBIX KOX(P(PHUIMEHTOB, HAaNpUMEp, IJIi PETHOHOB C CYPOBBIM KJIMMAaTOM BeC
MOpPO30CTOMKOCTH MOKET ObITh eme Oosiee yBenuueH. PekoMeHIyercss BKJIIOYEHUE JaHHOI'O
QIrOpUTMa OLUEHKU B TEHIEPHYIO JOKYMEHTALHMIO IIPU 3aKylKaX MaTEepUaIOB I OTBETCTBEHHBIX
MHPACTPYKTYPHBIX OOBEKTOB, YTO CO37acT Oapbep i He10OPOCOBECTHBIX MPOU3BOAUTENCH U OyAeT
CTUMYJIMPOBATh BHEIPEHHUE MEPETOBBIX TEXHOJIOTUM MPOU3BOICTBA OCTOHHBIX M3enuil. JlanpHeilee
pa3BUTHE TEMbI IpeJojaraeT aBTOMaTH3alMI0 PACUETOB U CO3JaHHE MPOTrPaMMHOIO OOecleYeHus,
uHterpupyemoro B BIM-cuctembl npoeKkTHpoOBaHMs, [UIS ONEPAaTUBHOIO MOAOOpa HU3JAEIUM ¢
ONTHMAJIbHBIM COOTHOLIEHUEM LIEHBI U KaueCTBa.
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ITPOLECCYAJIBHBIE CPOKHX B AIMUHUCTPATUBHOM
CyaonrPom3BOACTBE: MEKAY 3AKOHOM U PEAJIBHOCTbBIO

Hou Acmuna Anopeesna
mazucmpanum epynnot OMFIO3-12509MbBAyzac
Mockoeckuit ynusepcumem « Cunepeus», Aimamet, Kazaxcman

AHHOTaALUA:

CraTps OCBSIIEHA aHAIM3Y MPOLIECCYAIbHBIX CPOKOB B a/IMUHHUCTPATUBHOM CYJIOIPOU3BOJCTBE
Poccuiickoit @enepanuu B KOHTEKCTE UX COOTBETCTBUS peajbHOM cyneOHoW mpakTtuke. Ha ocHoBe
aHanM3a rnocraHoBieHud BepxoBHoro cyna P®, 0030poB cyneOHOI MPaKTUKH M JaHHBIX CyAeOHOMH
CTaTUCTHKH BBIBIAIOTCA KPUTUYECKHE TOYKH HECOOTBETCTBUS MEXAY YCTAHOBJICHHBIMH 3aKOHOM
CPOKaMH M BO3MOXKHOCTSIMH HX IpakTU4ecKoro cooOmwooaenus. llpeayararorcss pekoMeHIaluu IO
COBEpPIICHCTBOBAHUIO 3aKOHOAATEIbCTBA U CYy1€0HOM MPAKTUKH.

KitoueBble cnoBa: aJiMMHHMCTPaTHUBHOE CYJIONPOM3BOACTBO, IpPOLECCyadbHbIE CPOKH, STallbl
pasbuparenbctBa, KAC PO, cyneOHas npakTHka, poreccyaibHas 3KOHOMHUS.

BBEJIEHUE

JIroboe cyanonpou3BOJICTBO, KaKOM Obl XapakTep OHO HM HOCHJIO, HY)KJAETCs B ONpeAeIEHHbIX
BpeMEHHBIX pamkaxX. OHM HY>KHBI HE JUIsl TOTO, YTOOBI JIUIIUTH IPaX/1aH BO3MOKHOCTH 3alIUTUTh CBOU
IpaBa — HANpOTUB, OHU HYXHbl MMEHHO JJIi TOro, 4YToOBl 3Ta 3alUTa ObLIA JOCTYIHOM,
npeackazyeMoil, crpasemuBoi. IlpencraBere cebe cuTyauuio: aJIMUHMCTPATUBHBIA HCTEl] —
IIEHCUOHEpP, MBITAETCA OCIOPUTh HENPAaBOMEPHOE [JEHCTBUE OpraHa BJIACTH, JIMLIMBIIETO €ro
COLMAJIbHOMW BhIMIAThL. ECiin €710 MOXKET TAHYThCS TO/ibl, 0€3 SICHBIX CPOKOB Ha KaXKAOM 3TaIe, TO 3Ta
NEeHCHOHEpKa Je-(pakTo TepseT BO3MOXKHOCTh Ha 3aluTy. BoT modyemy BOmpoc o mpoleccyalbHbIX
CpPOKax — 3TO BOIIPOC O KOHCTUTYLIMOHHOM IIPABE.

Opnako MexIy TeMm, 4To HamucaHo B Kojekce aaAMHHHMCTPaTHUBHOTO CyJONpou3BojacTBa PO
(KAC P®), u TeM, 4TO MPOUCXOJUT B CyJ€, YaCTO — HE CKaXYy, YTO BCEI/a, HO YaCTO — BO3HUKAET
3a30op. Cyapu meperpykeHbl, Jeja CI0XKHEe, YeM aBTOphl 3aKOHAa KOIJIa-TO IpEenojaraiy,
MIPUBJICKAOTCS  OKCIEPTHI, IPOBOJATCA JAONOIHUTENIBHBIE HCCIENOBAHMUS, W CPOKHM HAYMHAIOT
pPa3be3KaATHCS C PEATbHOCTBIO.

[lenpr0o paHHOW CTaThU ABJSIETCS AaHAIW3 JTOTO pPa3pblBa, BBIABICHHE €r0 IPUYUMH U
dhopmynupoBaHUE PEATIOKEHHUH 11O €ro MPEO0I0JICHHIO.

OCHOBHAA YACTb
1. KonuentyanbpHas 0a3za: 4To TaKoe MpoliecCyallbHbIE CPOKH U TOYEMY OHU BaXKHbI
[IpouieccyanbHbple CPOKM — 3TO YCTAHOBJICHHBIE 3aKOHOM HHTEpBajbl BPEMEHH, B TEUEHHUE

KOTOPBIX JIOJKHBI OBITH COBEPILEHBI IMPOLECCyalibHbIe IEMCTBHS y4aCTHUKAMU CYJIONPOHU3BOJICTBA
wi cyinoM. Kasamoch Obl, ompezaeneHue mnpocroe, MexaHHUcTHYHOe. Ho B e€HCTBUTENBHOCTH,
IIPOLIECCYATIbHBIE CPOKH — 3TO BOIUIOLIEHHE HECKOJIBKUX ITPOTUBOIIOIOKHBIX TEHIECHLUI B IIPaBe.

C onHOI CTOpPOHBI, 3TO BBIPAKEHUE HWJEU CIpaBeAIUBOro pasdbuparenbcTBa. Korjga cTopoHbI
3HAIOT, B KAKM€ CPOKU CyJ NPUMET PEIICHUE, OHU MOTYT IUIAHUPOBATh CBOIO U3Hb, INIAHUPOBAThH
cBoit 6usHec. C qpyroil CTOPOHBI, ITO BhIpaKEHUE UJEH MPOLECCYATbHON SKOHOMHUU: PECypChl cyaa
OrpaHUYEHBI, 1 CPOKU TIOMOTAIOT Ccyly paboTath 3pdeKTuBHEE.

Kognekc agmunucTpaTuBHOro cynonpoussoactsa P® 2015 roga — 310 pe3yapTaT MHOTOJIETHUX
nebaToB O TOM, Kak HaiTu 3ToT OanaHc. Ha kaxxaoM srtame pa3OuparesbcTBa YCTAHOBIIEHBI CPOKH:
CPOKM JUIsI TOJA4YM HCKAa, CPOKM s OTBETa HA MCK, CPOKM JJs TPOBENCHHS CyJIeOHOTro
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pa3buparenbCTBa, CPOKH JUIsl BHIHECEHHS PEIICHUS, CPOKH I MOJa4yM aneUISIUOHHON KaloOBbl,
CPOKH IS PACCMOTPEHUS aneJUISIIUOHHOMN KalOOBI.

Ho BO3HHMKaeT BOMPOC: COOTBETCTBYIOT JIM OTH CPOKH pPEaJbHBIM BO3MOXKHOCTSIM CYICOHOM
cuctembl? JlocTaTOuHBI T OHH JJIs CIPaBEUIUBOTO pazOuparenscTBa? M3muirHe TU BETUKHA OHU B
HEKOTOPBIX CIIydasx?

2. DTanbl aIMUHUCTPATUBHOTO CYJONPOU3BOJICTBA U YCTAHOBJICHHBIE HA HUX CPOKU

AnmunucTtpaTuBHOE cynonpou3BoAcTBo 110 KAC P® cocTouT U3 HECKOIBKUX 3TAIOB.

[lepBeiii  3Tam  —  BO30YXKICHHE TMPOW3BOJACTBA 1O  aJIMUHUCTPATUBHOMY  JIENy.
AJIMMUHUCTPAaTUBHOE J€JIO0 BO30YyK/IaeTcs Ha OCHOBAHMM HCKa aJIMHUHHCTPATUBHOIO HCTIA
(rpakmaHMHA WM OpraHM3alllM, MpaBa KOTOPBIX HAPYIIEHBI OPraHOM BJIACTH, WU HUX 3aKOHHOTO
MpeACTaBUTENA). 3aKOH HE YCTaHaBIMBACT CPOK JUIsl MojavyM HMcKa HemocpeacTBeHHO B KAC PO
(gactp 1 crateu 131 KAC P®), ogHako ycTaHaBIMBaeT MCKOBYIO JaBHOCTh B TPH MecsIa sl 1ei 00
OCIapMBaHUU HEHOPMATHBHBIX aKTOB, PEIICHUN U NeHCTBUIl (Oe3/1elCTBUSI) OPraHOB BIAcTH (CTaThs
259 KAC P®). Dro o3HavaeT, 4TO MCTEI JOJDKEH I0JIaTh MCK HE TO3JHEE, YeM uepe3 TpH Mecsia
MOCJIe TOr0, Kak OH Y3HaJl WJIM JOJDKEeH ObLT Y3HATh 00 yKa3aHHOM JIeHCTBUU (0e31eHCTBUN).

Bropoii sTan — noaroroBka aena k cyaedHoMy pa3oupatensctBy. Cynbs, B TeUSHHE MATH AHEH
c MoMeHTa mocrtyruienus ucka B cya (ctatbs 136 KAC P®), momken ero pazoOparb. Ecnu uck
OTBeUaeT TPeOOBAaHUSAM 3aKOHA, CyJbsi BO30YXIaeT MPOU3BOJCTBO, €CIIM HE OTBEYAET — BO3BpAIIAET
UCK. 3aTeM Cybsi BBIHOCUT OINpeieNieHue O IMOATOTOBKE Jena K cyAeOHOMY pa30MpaTenbCcTBY U
Ha3Ha4yaeT CPOK IS MOJArOTOBKM — Kak IpaBuiio, 31o 30 nueit (ctaths 139 KAC PO).

OTBeTuynK — oOprad MyOJUYHOW BIACTH — JOJDKEH B YCTAHOBJICHHBIA CYJbEH CPOK MOJATh
OT3BIB Ha UCK. DTOT CPOK TAK)KE HE MOXKET OBITh MeHee msaTh JHe (ctaThs 146 KAC PO).

Tpernii sTan — cyzneOHoe pa3OuparenbeTBo. Jleno paccMaTpuBaeTcs B OTKPHITOM CyA€OHOM
3acelanny (C HCKIIIOYCHHUSIMU, MPEIyCMOTPEHHBIMU 3aKOHOM). Cybsi MOXKET pacCMOTPETh IO B
YOPOIIEHHOM WM B OOBIYHOM MPOWM3BOJACTBE. B yIpoOmEHHOM MPOM3BOICTBE JCIIO pacCMaTPUBACTCS
0e3 MpoBeJeHUs YCTHOTO pa30oMpaTeNbCcTBa, €ClM CTOpPOHBI corjacHbl (crtatks 167 KAC P®). B
OOBIYHOM  TPOU3BOJICTBE MPOBOAUTCS  CyIdeOHOE 3acefaHue, M3YyYaroTCs JO0Ka3aTelbCTBa,
BBICITYIITUBAIOTCSI OOBSICHEHHS CTOPOH.

BaxxHplli MOMEHT: 3aKOH YCTaHaBIIMBAET, YTO CY/I JIOJDKEH PAaCCMOTPETH JIEJIO B Pa3yMHBIN CPOK

(cratbsa 28 KAC P®). Ho uTto 310 3HaunuT — "pazymHsblii cpok"? 3aKOH He JAaeT YETKOro ONpPEEeIICHNUS.
OTO OCTaBIISIET CyAbSIM 3HAUUTEIBHYIO TUCKPELMIO, HO OJHOBPEMEHHO CO3JAET HEONPEIEIEHHOCTh
IUISL CTOPOH.

YeTBEpThIii 3Tann — BhIHECEHUE perieHust. Cy/ibs ociie OKOHYaHUs Cy1e0HOro pa3orpaTenbCTBa
(unu B TeYeHMe MATH JHEH moclie Hero) noikeH BoiHecTH pemieHue (ctatbs 170 KAC P®). Pemenue
JIODKHO ~ OBITh  MUCBMEHHBIM, COJEp)KaTh ONMCATENbHYI0, BBOAHYIO, MOTHBHPOBOYHYIO U
Pe30II0THBHYIO YacTH. [lofroToBKa 060CHOBAaHHOIO PEIEHUsI — 3TO TPYIAOEMKHUH MpoLiecc, 0COOEHHO
€CJIN JEJI0 CIIOKHOE.

[IaTeIii 3Tanm — amneuIIMOHHOE MPOU3BOACTBO. CTOPOHBI MMEIOT IMpaBO Ha 0O0XKalloOBaHHE
peleHus cy1a NepBOil MHCTAHIIMU MYTEM MOAAaYH aNeJUIIMOHHON kano0bl B TeueHue 30 qHel co THS
BbiHeceHus pemieHus (ctatbs 219 KAC P®). AnemnsiuoHHas >kanoba J0HKHA OBITh MOJIaHa B CYIT
nepBoid uHcTtaHuuu. Cyqn MepBOM MHCTAHIMU HMMEET MpaBO BO3BpPATHTh >Kajoly, €ciIM OHa He
COOTBETCTBYET TpeboBaHMsIM 3aKoHa (cTaThs 223 KAC POD).

ATIEeTUISIIMOHHBIA CY/T TOJDKEH PACCMOTPETH Kallo0y B TeueHue 60 mHel co THA €€ MOCTYIUICHUS
B anessinuoHHbI cya (ctatbst 234 KAC P®). OgHako Ha NpaKTHKE, YUUTHIBas 3arpy>K€HHOCTb
aneJUISIUOHHBIX CYJIOB, 3TOT CPOK YACTO MEPEXOIUT B KaTErOPHIO MOXKEJIaHUH, a He TpeOOBaHHIA.

[llecroit sTan — KaccauuoHHOe mnepecMoTpeHre. CTOpPOHBI MOTYT MOJATh KacCalMOHHYIO
xayo0y B TeueHue 60 mHEN co JHS BbIHECEHMS ameusiuuoHHoro pemenus (cratbs 258 KAC PO).
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Kaccarmonnslii CyJ1 JOKEH pacCMOTPETh kano0y B Teuenne 30 qHel co qHS e€ MOCTYIIeHUS (CTaThs
276 KAC PO).

3. IIpoGaeMbl COOTBETCTBUS CPOKOB 3aKOHOIATENILCTBA PEATbHON MPAKTHKE

Teopuss m TpakTUKa 4YacTO HE COBMAJAIOT. JTO OCOOCHHO 3aMETHO B aJIMHHHUCTPATHBHOM
CYJIOTIPOM3BOJICTBE.

[TpoGema 3.1. IleperpykeHHOCTH Cy/I0B

Poccwuiickue cynbl — 3TO meperpyskeHHast cuctema. Kaxapiil cyibst mepBOil MHCTAHIIUUA OOBIYHO
paccMaTpuBaeT COTHU €N B roJ. DTO O3HA4YaeT, YTO Ha IMOJATOTOBKY JeNla K pa30HpaTenbCTBY, Ha
IIPOBEJICHUE CAaMOI0 pa30MpaTesibCTBA, HA HAIMCAHUE PELIEHMs] OCTA€TCs OTrPaHMUYEHHOE BpEMS.
Pesynbrar? Cpoku pa3MHHAIOTCS C pealIbHOCThIO. J{e10, KOTOpoe AOKHO ObLIO OBITh PACCMOTPEHO 3a
ZIBa MeCsI1a, TAHETCS MOIT0Aa.

ITpo6aema 3.2. Cio’KHOCTB /1€ U HEOOXOIUMOCTh B JOITOJHUTEIbHBIX UCCIEI0BAHHIX

AJIMUHUCTpPAaTUBHOE JIJI0 MOXKET ObITh ClI0XHBIM. Hanpumep, neno o6 ocnapuBaHuM peLIeHUs
OopraHa BJIAaCTM O CAHUTAPHO-3MUJIEMHOJIOTHYECKOM HaKa3aHUM MOXXET TpeOOoBaTh MPOBEICHUS
JKCIIEPTU3BI, HUCCIIEIOBAaHUS MHOJKECTBA JOKYMEHTOB, BBICIYIIMBaHUsA cBuueTesed. YeM cioxHee
neno, TeM Oojbllle BpeMeHU Tpedyercs Ha ero paszduparenbcTBo. OJHAKO 3aKOH yCTaHABJIMBAET
CPOKH, KOTOpBbIE He AU(PepeHIupYIOT CllyyaH M0 CI0KHOCTH.

[Ipo6nema 3.3. OnpenenéHHOCTb MOHATHS "pa3yMHBII CpOK"

Kak orMeuasnock BblllIe, 3aKOH TpeOyeT, YTOObI CyJl pacCCMOTpEI JI€J0 B pa3yMHBbIH CPOK, HO He
ONpENENsAeT, 4YTO 3TO 3HAYUT. EBpONEHCKHIA Cyl 110 IIpaBaM Y€JIOBEKAa B CBOEH IPAKTUKE YCTaHOBUII
KpUTEpUU ISl ONPEENICHUsI pa3yMHOCTH CpOKa: CIOKHOCTh JI€Jla, MOBEJACHUE CTOPOH, IOBEJIECHUE
cyleOHbIX opraHoB. Ho B poccuiickoM 3aKOHOJATENbCTBE 3TU KPUTEPUU HE CPOPMYIUPOBAHBI SBHO,
YTO OCTABIISIET MECTO ISl CYObEKTUBU3MA.

[Ipobnema 3.4. DnexkTpoHU3ALMS CYJOTPOU3BOJICTBA U MEPEXOIHBIC TPYAHOCTH

B mocnenHue roApl  CylIbl  AaKTUBHO — BHEAPSIOT — AJIEKTPOHHBIM  JOKYMEHTOOOOpPOT,
BUJICOKOH(EPEHI-CBSI3b. DTO B TEOPUU JIOJKHO YCKOPUTH CyAoInpou3BoiacTBO. Ho Ha mpakTuke
MEPEXO/IHBIM MEPHUOJ YacTO COMPOBOXKAAECTCA TEXHUYECKUMHU COOSAMH, MpoOiIeMaMH C JOCTYIOM K
CHUCTEMaM, YTO MOYKET MPUBECTH K HAPYIIEHUSM CPOKOB.

4. Ilpumeps! U3 cyeOHOI NPaKTUKU

O0630psI cynebHOM mpakTuku KaccaimoHHoro cyza o0uiei IopuCIuKINN PETYIISPHO BBISIBISIIOT
HapyLICHHs CPOKOB.

Hanpumep, B o1HOM H3 0030pOB OTMEYANOCh, YTO CYJbl HEPEAKO HAPYIIAOT CPOKH JUIs
MOJITOTOBKH Jiefla K pa30upaTesibCTBY, YCTaHABIUBAs MIOBTOPHBIE CPOKH MOATOTOBKH 0€3 JOCTATOUHBIX
OCHOBAaHUH. DTO MPUBOAUT K TOMY, YTO J€Ja, KOTOPbIE JOJKHBI ObIIIM OBITh pACCMOTPEHBI 3a IBA-TPU
Mecsil1a, paccCMaTpUBalOTCs Toj u boiee.

B npyrom o030pe oTMedanmoch, 4TO CyJbl HEPEIKO BBIHOCS pEIIEeHUs, HE COOII0AAI0T
TpeOoBaHUE O HAIMYUK MOTUBUPOBOYHON YaCTH, YTO MPUBOJUT K OTMEHE PELICHUH aneuIsuOHHBIMU
CyJlaMH U, KaK CJIeJICTBHE, K HEOOX0IUMOCTH IepecMOTpa Jiejia IO CYIIECTBY.

3AKJIIOYEHUE

IIpoueccyanpHple CpOKM B aJIMUHUCTPATUBHOM CYJIONPOU3BOJACTBE — 3TO HE IIPOCTO
(dbopManbHBIA 3JIEMEHT MPOLEAYpPhl, ITO TapaHTHs CIPaBEAJIUBOTO pazOMpaTeabCcTBa, JOCTYMHOCTH
MIPaBOCYAUSL, 3aIIUTHl KOHCTUTYLIMOHHOT'O TpaBa Ha CyJeOHYIO 3alIuTYy.

OpHako MeXay TeM, YTO HAaIllMCaHO B 3aKOHE, U TEM, YTO MPOMUCXOJIUT B PEaJIbHOCTH, YaCTO
BO3HHKaeT 3a30p. [IpuumHbl 3TOro paspeiBa MHOTOOOpPa3HBI: MEPErpyKEHHOCTh CY/IOB, CIOXKHOCTbH
7el1, Heolpe1eIEHHOCTh MOHATUS ""pa3yMHBIN CPOK", TEXHUYECKUMH COOU MPH 3JEKTPOHU3ALINH.

J1jis Ipeo10aeHus 3TOTO pa3pbiBa HEOOXOIMMO, Ha HaIll B3TJIS, CIeIyIOlIee.

Bo-nepBbix, nuddepeHunanys CpokoB B 3aBUCHUMOCTH OT CJIOXHOCTH Jefia. 3aKOH JOJKEH
MIPEelyCMOTPETh Pa3IMuHbIe CPOKH JUISl pa3IMYHBIX KATeTOpUH JIedl.
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Bo-BTopbIX, Ooniee uéTKoe onpeneneHue MoHATHSA "pa3yMHBIN CpOK" ¢ yKa3aHHEM KOHKPETHBIX
KPUTEPUEB.

B-TpeTpux, yBeNIMYeHHE pECypcoB s CylneOHOM CHCTeMBl, B TOM 4YHCIEe Haiima
JOTIOJIHUTENBHBIX CyIed U TEXHUYECKOTO IIEPCOHAIA.

B-4eTBEPTHIX, COBEPLICHCTBOBAaHHE CyJACOHON CTATUCTUKM W €€ HCIOJIb30BaHUE IS
OIpElIETICHUS OITUMAJIBHBIX CPOKOB.

Tonbko 4Yepe3 KOMIUIEKCHBIA MOAXO0J K PEIICHHIO NPOOJIeMbl CPOKOB B aJAMHUHUCTPATHBHOM
CYJOIPOU3BOJCTBE BO3MOKHO JOCTHYb TOro OanaHca MEXIy CIPaBEAIMBOCTBIO M IPOLIECCYaTbHON
HKOHOMHEH, KOTOPBIH SBISETCS IENbI0 aIlalTHBHOTO (PYHKLIIMOHUPOBAHUS Cy1eOHON CHCTEMBI.
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BLJIIM BEPY YAEPICTHAE JEHCAYJIBIKTHI HBIFAUTYIBIH
MEJATOTMKAJIBIK ACHEKTLIEPI

Kaitnayoe IHlammulx, bexoonamynot
Anmamul K. KJ[CB LIDKK «Kozapel meouyunanvig xoanedxci» KMK oxvimywicol

AHHOTANUA

Maxkanaga OuriM Oepy yAepiciHAE EHCAYNBIKThI HBIFAUTYABIH TEIarOrMKAIIBIK aCIeKTiIepl
FBUIBIMH TYPFBIJIaH KapacThIpbuiasl. Kazipri OiaiM Oepy xKy#ecinae O1aiM amymbuiapabH GU3HKAIBIK
KOHE TICHXOAMOIMOHAIIBIK JICHCAYJIBIFBIH CaKTay ©3€KTI Moceie OOMbIl TaObUIambl. 3epTTey
0apbICBIHAA JEHCAYJIBIKTHl CAKTaMThIH I€arOrvKajblK TEXHOJOTHsUIApAbIH TEOPUSIIBIK HeTi3aepi,
MEarorThlH KociOM KBI3METIHJErT peli KOHE KOJauiasl OuTiM Oepy OpTachlH KaJIBIITACTHIPYIBIH
MaHbI3bl TangaHanel. COHBIMEH Karap cajayaTThl eMip CaiThlH KaJbIITACTBIpyFa OaFbITTaIFaH
[eIarOTUKAJIBIK  1C-OpeKeTTepAiH OUIIM  aldylbuIapblH OKYy MOTHBALMACHI MEH TaHBIMJBIK
Oencenainirine acepi cumartanaapl. Makana HoTKenepi OimiM Oepy yHWbIMIApbIHIA ICHCAYIIBIKTHI
HBIFalTyFa OaFbITTaIFaH Me1arorKalbIK )KYMBICTHI KETUIIIpYre MyYMKIHJIIK Oeperi.

Kiar ce3aep: Oimim Oepy yaepici, AEHCAynbIKTHI HBIFAWTY, MENAarOTUKAIBIK aCHEKTiIep,
JICHCAYIIBIKTHI CAKTAWTBIH TEXHOJIOTHUSIIAP, CalayaTThl OMip CaJITHI.

TakpIpbINTBHIH 03€eKTLIIri: Ka3ipri kahannany xarnaiieiga Oi1iM Oepy KyleciHe KOWbLUIAThIH
TajanTap KypAeNeHim, OuUTiM amylmbUIapAblH WHTEIUICKTYAIIbIK JaMyMeH Karap (U3UKaJbIK JKOHE
IICUXO3MOLMOHAJIBIK JCHCAYJIBIFbIH CaKTay MOcCesIecl ajlIbIHFbI KaTapFa IIbIFy1a. AKIapaT KeJeMiHiH
Y3IKCi3 apTybl, TU(QPIBIK TEXHOJIOTHSIIAPIBI KEHIHEH KOJIJJaHy, OKY KYKTEMECIHIH JKOFapblIaybl KOHE
KO3FajblC OEJCEHIUIINHIH TeMeHJAeyl OuIiM  aldylblIapAblH JIEHCAYJIbIK KOpPCETKIIITEPiHIH
HallapjayblHa ajbll  Kemyae. bynm okarnmait Ourim  Oepy yaAepiciHIe JeHCaysbIKThl HbIFaiTyra
OarpITTaIFaH TENArOTMKANBIK TOCUIACPJl FBHUIBIMA TYPFBIJIAaH  HETI3ACYIIH  MaHbI3IbLUIBIFbIH
alKbIHIANTBL.

JleHCayIBIKTHI HBIFAUTY MOCeNleci TeK MEIUIIMHAIIBIK acTIeKT PETiHAe FaHa eMec, IelarOTHKaIbIK
YZA€epicTiH akplpamac Oeiliri peTiHje KapacTbIpbllybl THic. Cebeli O1IiM adylIbIHBIH OKY KETiCTirl,
TaHBIMJIBIK OCNCEHIUTr KoHe oNeyMeTTIK OeiiMaenyl OHBIH JE€HCAyJdblK JCHICHIMEH ThHIFbI3
OaiimanpicThl. OCHI TYPFBIAH allFaH[a, IEHCAYJIBIKThl CAKTAWTHIH TEeJaroruKaiblK TEXHOIOTHsIapIbl
O1iM Oepy ToxkipuOeciHe KyHell eHrizy 3aMaHayd IeJarorMKaHblH ©3€KT1 MIHJETTepiHiH Oipi 6oibIn
TaOBUIA B

Kazipri 6u1iM Oepy KeHICTIriHAe OUTIM alyIIblIapAblH JEHCAYJIbIFbIH CaKTay »XOHE HBIFANUTY
Mocesieci MeAarorMKaHblH MaHbI3Abl FBUIBIMH OaFbITTapbIHbIH OipiHE alHANBIN OTBIP. AKHNApaTThIK
KYKTEMEHIH apTybl, IUQPIBIK TEXHOJOTHUIApABl Y3aK Takjanady, KO3FalbiC OeJICeHIUTITIHIH
TOMEHJeyl OUTiM amylmbulapIblH (U3MKAIBIK JKOHE ICHXOIMOLMOHAJIBIK JKaFdalblHa Tepic ocep
eryne. Ocpiran OailaHbIcThl OUTIM  Oepy yAepiCiHIE JAEHCAYNbIKThI HBIFAlTyFa OarbITTalFaH
MeIaroTMKaJIbIK TACUIAEP/Il FBUIBIMU TYPFBIIAH HEr13/1ey ©3€KTi OO TaObLIa b

JleHCaynbIKThl HBIFAUTY YFBIMBI OUTIM  adyIIbUIApPJIBIH  (DU3MKAIBIK, TCHUXUKAIBIK KOHE
QJIEyMETTIK 9JI-ayKaTblH KaMTaMachl3 €Tyre OarbITTalfaH KeIIeH[1 MeJarorukaiblK dcepiiep kyieci
peTiH/e KapacThIpbLIa/bl.

1. JleHcaymBIKTBI CaKTaWTBIH TI€JarOTHKAIIBIK TEXHOJIOTHSIIAP,IBIH TEOPHUSUTBIK HETi3epi.
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FouteiMu omeOueTTepae NeHCAyIbIKThl CAKTaWThIH MEAAroruKaablK TEXHONOTHsuap OimimM Oepy
yAepiciH OLTiM aJIyIIBIHBIH JKac, (U3HOJOTHUSIIBIK JKOHE IICHUXOJIOTHSUIBIK EPEKIIETIKTepPiH ecKepe
OTBIPBINT YWBIMIIACTBIpyFa OaFbITTalFaH JKyHe peTiHxe cumartanaabl. byn TexHomorusuiap oKy
KYKTEMECIH OHTAWJIaHIBIPYIbI, OKY MEH JEMaJIbIC PSKUMIHIH CaKTalIybIH, cabaK OapbIChIHIa OeICeH I
omicTep/li KOJIAaHYAbl KAMTH/IBI.

3epTTeynep KOPCETKeH IeH, TeHCAYNIBIKThI CAKTAUThIH TEXHOJIOTHSIIAP/IBI KYHETl KOIAaHy OuTiM
aNyIIbUIApABIH IIApIIay JCHITeHiH TOMEHJETIN, TaHBIMJABIK OCJCEHIUIITiH apTThIPAIbl KOHE OKY
KETICTIKTepiHIH TYpaKThl OOIybIHA BIKIAM ETEI.

2. [legarorTeiH AeHCayIBIKTHI HBIFAUTYAAFbl KC1OU peoi.

bimim Oepy yaepiciHae memarorThlH KociOM KbI3METI OUTIM  aylIbUIapAblH JEHCAYJIBIFBIH
HbIFalTyFa Tikene ocep eredi. IlemarorTelH MEAaroruKanblK KapbIM-KAaThIHACKI, 3MOITMOHAIIBIK
TYPaKTBUIBIFBl JKOHE TYJIFAIBIK YCTaHBIMBI OUTIM  aJIyIIBIHBIH TCUXOJIOTHUSJIBIK  JKal-KYyHiH
KAJIBITACThIpaAbl. FBIIBIMA TYpFhIa allFaHza, MEJarorThIH CaayaTThl OMIp CAITBHIH HACHUXaTTaybl
KOHE >KEKe YTl KepceTyl TOpOueNiK BIKHANJbIH TUIMIUTTIH apTThipazsl. COHBIMEH KaTap Iefaror
OUTIM aITyIIbUIap/a IEHCAYJIBIK MOJICHUETIH KaJBIITACTRIPYFa, 63 JIECHCAYJIBIFbIHA JKAyaKePIITTIKIICH
Kapay Ky3bIpETTUIIrH JaMBITyFa OaFbITTAIFAaH OKY-TOPOHE KYMBICTAPBIH YUBIMIACTBIPYHI THIC.

3. binim 6epy opTacsel xoHE IEHCAYIBIKThI HBIFAITY.

JleHCcayIbIKThl HBIFAUTYBIH MaHBI3IbI (DaKTOPHI — Kayilci3 jkoHEe KOoMaiibl OuTiM Oepy opTachiH
KaJIBITACThIpy. byJl opTa CaHUTApIBIK-TUTHEHANBIK TalanTapJblH CAKTATYybIH, ICHUXOJOTHSUIIBIK
KOJIJIayJIbl, SJICYMETTIK ©3apa OPEKETTECTIKTIH OHTANIBl MOJEIIH KaMTH/IBI. FhUTbIME 3epTTeyIiep OuTiM
Oepy OpTachIHBIH camachl OUIIM aTyIIBUIAPABIH AMOIHUOHAIIBIK TYPAKTBUIBIFEI MEH OJICYMETTIK
OeliiMieyiHe TIKeIel ocep eTeTIHIH AdMeNnaeiai.

KopbIThbIHABI

KopbiTeiHbIIaN Kene, OuriM Oepy yHepiciHAe OeHCAyabIKThl HBIFAUTY — II€IarOrHKabIK
KBI3METTIH FBUIBIMH HETI3/IETeH, KYHel ®KoHe MaKCaTThl OaFbIThl OOJIBITT TaObUIAbI. JleHCayIbIKThHI
CaKTaWTBhIH MEJaroruKajiblK TEXHOJOTHSUIapAbl €HTI3y, MEAarorThlH KoCIOM >KayanKepIUIiri >KoHe
KOJIaibl O11iM Oepy OpTachbH KaJbIITACTHIPY OUTIM alylIblIapAbIH KaH-KaKThl 1aMybIHA MYMKIHJIK
Oepeni. JleHcaynbIFbl MBIKTBI OLTIM alymibl — OoJialmakra KociOW Typrbiga Oocekere KaOlieTTi,
QJIEyMETTIK JKayanThl TYJIFa KaJbIITaCThIPYAbIH HET13T1 alFbIIIapTHI.
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Abstract: This article's goal is to examine cutting-edge teaching strategies employed in Central
Asian multilingual classrooms with the goal of improving students' academic and extracurricular
performance. The use of digital technologies, bilingual education, and contemporary educational
reforms open up new possibilities for enhancing teaching strategies. Multilingualism is seen as a useful
tool for the development of intercultural, communication, and cognitive skills rather than as a barrier.
The essay explores strategies that foster linguistic flexibility, critical thinking, and self-education
abilities while highlighting the teacher's role in fostering an inclusive learning environment.

Innovative Teaching Methods for Multilingual Classrooms in Central Asia

One of the main characteristics of Central Asian educational systems is multilingual instruction.
Students grow up in linguistically varied situations where two or more languages are used in everyday
conversation in nations like Kazakhstan, Uzbekistan, Kyrgyzstan, and Tajikistan. Students frequently
study in a language other than their native tongue at school, which presents both opportunities and
challenges for the learning process.

“In today’s globalized world, an increasing number of people are speaking multiple languages,
leading to a rise in multilingual environments. Consequently, English is increasingly being used as a
medium of instruction across educational institutions. The increasing significance of English within
international communication and professional settings demonstrates the vitality of proficiency in the
language for participation in the global economy” [1]. Globalization, international collaboration, and
economic growth have given English a unique place in Central Asia. English is seen as a critical
component of both professional and academic success in Kazakhstan. English proficiency improves
access to international programs, higher education, and international job markets. As a result, it is now
crucial to improve how English and other topics are taught in multilingual schools.

Teachers have a variety of difficulties despite the benefits of multilingualism. Students' varying
degrees of language competency have an impact on how well they comprehend academic material.
Some students become passive during class because they are uncomfortable speaking in a language
other than their native tongue. In these situations, traditional teaching methods focused on repetition
and translation are frequently inadequate. Innovative teaching strategies that consider language variety
are necessary in this setting.

Student-centered learning is one of the main cutting-edge strategies. This approach motivates
students to participate actively in their studies. Students assist one another and interact more freely
through group discussions, pair work, and cooperative assignments. Peer engagement in multilingual
classrooms aids students in overcoming language hurdles and gaining communication confidence.

Project-based learning is another successful approach. This method links language acquisition to
practical tasks and real-world scenarios. Students use many languages as research and presentation
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tools while working on assignments pertaining to culture, social issues, or daily living. Project-based
learning fosters teamwork, creativity, and critical thinking-all of which are vital in today's world.

In bilingual education, interactive and visual teaching techniques are crucial.“Using multimedia
audio-visual aids in the English classroom has become a must if we want to increase the students’
interest, knowledge and proficiency in the English language. Modern technologies offer possibilities to
integrate the visual aids into the language classroom™ [2]. Pictures, charts, infographics, and films are
examples of visual aids that help pupils comprehend new material. Psychological research indicates
that visual perception is one of the best ways for pupils to process information, particularly when
learning a language other than their home tongue. Organizing information, enhancing memory, and
sustaining focus are all aided by visualization.

Flipped Classroom

“The flipped classroom model reverses the traditional teaching structure. Students review
lecture materials at home and engage in hands-on activities in the classroom. This method encourages
active learning and critical thinking” [3].

The use of digital technologies has significantly expanded the possibilities of innovative
teaching. Computers, multimedia presentations, and online platforms allow teachers to adapt materials
to different language levels. Blended learning, which combines classroom instruction with online
activities, enables students to learn at their own pace and supports independent learning skills.

An important innovative technology used in multilingual classrooms is WebQuest. This method
is based on problem-solving tasks that require students to search for information online, analyze
sources, and present results. WebQuests encourage cooperation, responsibility, and the development of
critical thinking. Students learn to evaluate information and work in teams, which prepares them for
real-life communication .

Another crucial element of successful bilingual education is culturally sensitive instruction. This
method incorporates students' cultural backgrounds into the educational process while respecting them.
Students are more motivated and involved when teachers employ culturally appropriate examples and
subjects. Academic achievement and emotional comfort are supported in a courteous and welcoming
classroom environment.

In multilingual classrooms, the teacher's role is evolving. In addition to imparting knowledge,
teachers serve as mentors and facilitators. They mentor students, establish encouraging learning
environments, and choose teaching strategies that meet the needs of the pupils. Effective teaching
requires both professional growth and a willingness to try new things. There are several advantages to
using innovative teaching techniques. They improve communication skills, boost motivation, and
stimulate brain activity. The development of self-education skills is supported by the mix of interactive
and visual elements. Another crucial element of creative education is teaching that is sensitive to
cultural differences. The cultural and linguistic origins of the students are acknowledged and respected
in this method. Teachers foster an inclusive learning environment that boosts motivation and
engagement by using examples and content that are culturally relevant. Academic success and healthy
classroom dynamics are positively correlated with respect for diversity.

For multilingual classrooms, particularly in Central Asia, where students frequently come from
a variety of language, cultural, and educational backgrounds, differentiated and inclusive instruction is
crucial. Language competence, learning speed, previous experience, and learning methods can all vary
among learners. To ensure that all children can participate and succeed, differentiated instruction
enables teachers to modify content, instructional strategies, and evaluation to match these diverse
needs.
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Flexible grouping is a crucial component of differentiated education. Pupils can work alone, in
couples, or in groups of students with different abilities where peers are supported by more proficient
language users. Tasks may remain tiered, allowing students to work toward identical educational goals
while completing tasks at varying degrees of difficulty according to their aptitudes. Learners with
reduced language proficiency are further supported by visual aids, charts and diagrams, and simplified
directions.

The goal of inclusive education is to establish a positive, motivating classroom where each
student feels appreciated. Instructors utilize culturally appropriate resources, promote the use of
students' native tongues for comprehension, and offer equal participation opportunities. Students from
diverse linguistic origins work together more effectively, experience less language anxiety, and
appreciate one another in inclusive classes.

Teachers can effectively address diversity in multilingual Central Asian contexts by combining
inclusive and differentiated approaches. In addition to enhancing academic performance, these
strategies foster social integration, confidence, and enthusiasm, making education more important and
available to all students.

In multilingual classrooms, the role of the instructor is changing. In addition to being instructors,
teachers also serve as mentors, organizers, and facilitators of the learning process. Effective teaching
in multilingual environments requires ongoing professional growth and an open mind.

In conclusion, contemporary, adaptable, and inclusive teaching strategies that take language and
cultural diversity into account are necessary for multilingual classrooms in Central Asia. By meeting
the unique demands of multilingual students, innovative teaching strategies greatly improve
educational quality. While project-based learning links language learning with practical applications
and critical thinking, student-centered learning promotes confidence and active engagement. Utilizing
digital tools and visual aids promotes understanding and takes into account various learning
preferences.

Visual aids are essential for enhancing instruction and learning in Central Asian multilingual
classrooms. By making knowledge more accessible, understandable, and clear for students from
diverse linguistic origins, visual resources aid in the removal of language barriers. Regardless of
language ability, they promote vocabulary growth, enhance comprehension, and boost student
involvement. Autonomy, teamwork, and digital competency-all crucial abilities in today's school
setting-are fostered via WebQuest technology and blended learning approaches. Additionally,
culturally responsive teaching cultivates a pleasant emotional environment in the classroom and
promotes respect for diversity.

Instead of being viewed as a barrier, multilingualism is a useful educational tool that enhances
intercultural competency and cognitive growth. Central Asian educational institutions can enhance
learning results, boost student engagement, and equip students for global academic and professional
challenges by using new teaching approaches. The effective integration of these approaches enhances
the region's standing in the global educational arena and supports sustained educational development.
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NHHOBAIIMOHHBIE MOAXOAbI K MOJAEPHU3AIINU BOCIIUTATEJIBHO-
OBPA3OBATEJIBHOI'O ITPOLHECCA B JOIIKOJIBHOM OBPA30OBATEJIBHOM
YYPEXKJIEHUU

Anueea 3ynvchusa /lasudoena

Cmyoeumxka Tapaszckoeo Pezuonanvhoeo ynusepcumema,
e.Tapasa

Maxxambaesa Paiixona baoupicanxoizvl

Cmyoenmxka Tapaszckoeo Pecuonanvhoeo ynueepcumema,
e.Tapas

AnHoTatmsi: B crathe paccMmarpuBalOTCS COBPEMEHHBIE IOIXOABI K MOJEPHHU3AIMU
BOCITUTATENILHO-00pa30BaTeIbHOIO Ipolecca B JOMIKOJBHBIX 00pa30BaTEIbHBIX YUYPEXKICHUSX.
Ocoboe BHUMaHME YAEISAeTCSs OpraHu3allid HWHHOBALMOHHOTO BOCHHUTATEIbHO-00pa30BaTEIbHOIO
mporecca, MPUMEHEHUIO COBPEMEHHBIX MEIarOrMYeCKUX TEXHOJIOTHH, CO3MaHUI0 pa3BUBAIOIICH
00pa3oBaTEeNbHON CpPEbl U AKTUBHOMY B3aMMOJICHCTBHIO C poauTessiMu. OTMeqaeTcsi, 4TO BHEPEHUE
MHHOBAITMOHHBIX METO/IOB CIIOCOOCTBYET MOBBIIICHUIO MTO3HABATEIBHON aKTHBHOCTH, (POPMHUPOBAHUIO
TBOPYECKHUX CIIOCOOHOCTEH M COLMAIIbHO-KOMMYHUKAaTHBHBIX HAaBBIKOB JieTeld. Takxke oOcykmaroTcs
NEepPCIIEKTUBHBIC HANpaBJICHUS MOJCPHH3ALMK, BKIOYas BHEAPEHHE IH(PPOBBIX TEXHOJIOTHH,
NPOEKTHOM JIESTEIBHOCTH, JIEMEHTOB KPUTHUECKOTO MBIIUICHHUS ¥ HHAWBUIYaJIbHOTO NOJX0/A.

KiroueBble cnoBa: AOIIKOJIBHOE 00pa3oBaHWE, WHHOBAIMHU, BOCIIUTATEIbHO-00pa30BaTEIbHBIN
MPOILIECC, eJarornieckue TEXHOJIOTHH, MOICPHU3AIINS 00pa30BaHUsL.

Bsenenue

CoBpeMeHHOE JOIIKOJIFHOE O0pa3OBaHKME HANPaBICHO HAa TAPMOHWYHOE pa3BUTHE JHMYHOCTH
peO€nka, QOpMHpPOBAHME €ro COIHMAJIBHBIX W TIO3HABATEIFHBIX HABBIKOB, TBOPYECKOTO U
OMOIIMOHAIBHOTO HHTEJUIEKTa. B  yCIOBUSX JOUHAMHYHOTO pa3BHTHs OOIIECTBA aKTyalbHOMH
CTaHOBHTCS 3a/laya MOJIEPHHM3AIMU BOCIUTATEIHHO-00Pa30BaTENFHOIO MPOIECca B JIOMIKOIBHBIX
obpa3oBaTenbHbIX yupexaeHusax (A0Y).

I'maBHOM 1ENIBIO MOJIEPHU3ALMH SIBISETCS CO3JIaHHE YCIIOBHM, MPU KOTOPHIX PEOEHOK MOXKET
aKTUBHO TPOSIBIATH CBOM WHAMBUIYalbHbIE CIIOCOOHOCTH, pa3BMBAaTh CAMOCTOSITEIbHOCTD,
MHUIMATUBY, TBOPYECTBO, a TAKXKE HABBIKM KOJUIEKTHBHOTO B3aMMOJAEUCTBHS. DTO Mpearoaraet
BHE/IPEHHE HOBBIX MMEIarOrHYECKUX METOJIOB, MCIIOJIb30BaHNE MHTEPAKTUBHBIX CPEICTB OOyUEHUS U
UTPOBBIX TEXHOJOTHH, (OPMHUPOBAHWE PpA3BHUBAIONICH CpeIbl, CTUMYIHUPYIOMIEH WHTEpeC K
O3HAaBaTEIbHON AESITEILHOCTH.

MopepHu3zaysi BOCIIUTATEIHLHO-00pa30BaTEILHOTO  IPOIEcca  CIIOCOOCTBYET HE  TOJBKO
JIMYHOCTHOMY POCTY peOEHKa, HO M MOBBIMIEHUIO 3()(PEeKTUBHOCTH pabOTHl MEJAroros, yJIy4lIEHUIO
B3aMMOJICHCTBHS C POIUTENSAMH U Al TAllMU JAEeTeil K COBPEMEHHBIM YCIOBUSIM 00y4EHUS.

1. [ToHsITHE U CYIIHOCTh MOJICPHU3AIIMN BOCIIUTATEIHHO-00pa30BaTENLHOTO MpoIiecca
MonepHu3aiusi BOCIIUTaTeIbHO-00pa30BaTeIbHOrO MpoIecca — 3TO KOMIUIEKC MEpOIpPHITHIA,

HaIpaBJICHHBIX Ha OOHOBJICHHE CO/EpKaHus, (JOpPM M METOZOB OOyUYSHHS U BOCIUTAHUS, aarTaIluIo
UX K COBPEMEHHBIM TPeOOBaHUSIM U MOTPEOHOCTSAM OOIIEeCTBA.
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1.1 OcHOBHBIE HaNpaBIEHUsI MOJAEPHU3ALIUN

1. OOnHoBneHue cojnepx)aHusg oOpa3zoBareibHbIX MporpamMMm. COBpPEeMEHHBIE MPOrPaMMBbI
JOUIKOJIBHOTO O0pa30oBaHMs BKIJIIOYAIOT HE TOJBKO OCBOCHHME 0a30BBIX 3HAHWHM, HO W pa3BUTHE
TBOPYECKUX  CIIOCOOHOCTEHM, KPUTHYECKOI'O  MBIIUICHHUS, COLMAJIbHOM U  3MOLMOHAIbHOU
KOMIIETEHTHOCTH.

2. BHegpeHue MHHOBALMOHHBIX I€AArOrMUYECKUX TeXHOJOruil. WrpoBble TEXHOJOIHH,
IIPOEKTHasl  JeSATEIbHOCTb, 310poBbecOeperatome npaktuku u  MKT  co3pator  akTHBHYIO
00pa3oBaTeNbHYI0 Cpeny, IJe peOEHOK yuyacTByeT B CaMOCTOSTENbHOH M KOJUIEKTUBHOM
JeSTeTbHOCTH.

3. WnauBunyammszamms oOydenus. JuddepeHnupoBaHHble METOIbI OOYYEHHUS MO3BOJSIOT
YUUTBIBATh JINYHOCTHBIE OCOOEHHOCTH JIETEH, X CIIOCOOHOCTH, MHTEPECHI U TEMIT Pa3BUTH.

1.2 Posib mearora B MOZICpHHM3AIIMH TTpOIIECcca

Ilegaror B coBpeMeHHbIX JIOY cTaHOBUTCS HE TOJIBKO MCTOYHMKOM 3HAHMM, HO U
OpraHu3aTopoM pas3BuBarouieil cpenpl. OH CTUMyJNIMpPYET IIO3HABaTEJIbHYI AKTHUBHOCTH JETEH,
[IOMOraeT MM CaMOCTOSITEJIbHO HAaXOJWUTh pelieHus, (OpMHpPYET HaBBIKM COTPYAHMYECTBA U
KPATHYECKOI'O MBIIUICHHUS.

2. HMHHOBaIMOHHEIE ITeJarorH4yecKrue TeXHOJOTHUH B JOLUIKOJILHOM O6paSOBaHI/II/I

MHHOBaIMOHHEIE TCXHOJIOI'NH1 B JOIIIKOJIBHOM 06p330BaHI/II/I IIOMOTI'ar0T cOo31aBaThb
O6paBOBaTCJ'II>Hy10 cpeny, CHOCO6CTBYIOH_IYIO BCCCTOPOHHEMY Pa3BUTUIO pC6CHKa

2.1 UrpoBble TEXHOJIOTUN

UrpoBas aesTenbHOCTD SBIISETCS €CTECTBEHHOM ISl JOUIKOJILHUKOB. BHEeIpeHne urpoBeix popm
oOydeHusi pa3BUBAaET BOOOpaK€HHME, KOMMYHHKAaTHUBHBIE U COLMAJIbHbIE HAaBBIKH, CIOCOOCTBYET
(dbopMHpOBaHHIO MOTHUBAIMM K 0O0ydeHuto. [Ipumepsl: poyieBble HUIPHI, CIOKETHO-POJIEBBIE HIPHI,
o0yyaroiue HaCTOJIbHBIE UIPHI.

2.2 [lpoekTHas nesaTeIbHOCTh

HpOGKTHaﬂ JACATCIIBHOCTh ITO3BOJISACT JC€TAM pa60TaTI> Haa KOHKPCTHBIMH 3ajJjadyaMud B
KOJUICKTHUBE, Pa3BUBACT HABBIKW IINIAHUPOBAHHWA, aHAJIM3a W MNPE3CHTALlUHU PE3YJIbTATOB. HaHpHMep,
npoekT «Mosi moOumas Wrpyunika» BKIIOYaeT HcclefoBaHue, cOop uHGOpMaluu, CO3/aHue
MPE3eHTAIMH U 00CYXJIeHHE PEe3yIbTaTOB C MelaroraMu U pOAUTEISIMH.

2.3 3mopoBrecOeperarIrue TeXHOJIOTHH
dusnueckas AKTUBHOCTBH, JABIXATCJIBHBIC VYIIPAXHCHUA, PEKHUM HA, HaHpaBJ’IeHHBIﬁ Ha
YKPEIICHUE 310POBbA, IICUXOJIOTHUECKUN KOM(l)OpT )IeTefI — BAXXHBIC KOMIIOHCHTBHI BOCIIUTATCIIBHO-

oOpa3oBaTenpHOro mnpouecca. PerynspHbie (U3KYJIbTMHUHYTKH W TOJBH)KHBIE MIPbI CIOCOOCTBYIOT
(OpMHPOBAHUIO MPUBBIUKH K 3J0POBOMY 00pazy >KU3HH.
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2.4 NndopmarimoHHO-KOMMYHUKannoHHBIe TexHooruu (UKT)

Hcnonb30BaHNe HMHTEPAKTUBHBIX I1aHENEH, MYJIbTUMEAMWHBIX NPUIOKEHUH U 00ydarommx
IporpamMm JejiaeT oopa3zoBaTesbHbIN mpolecc Oosiee HarIAIHbIM U MHTepecHbIM. [Ipumenenne KT
noMoraer nejparoraM 3¢G¢GEeKTUBHO aqanTUPOBaTh 3aJaHUS I0Jl BO3PACTHbIE OCOOEHHOCTH AeTell U
IIPOBOAUTH NHTEPAKTUBHBIEC DKCIIEPUMEHTHI.

2.5 DneMeHTbl KpUTUYECKOTO MBIIICHUS

Mertopl, HapaBJIEHHBIC HA PA3BUTHE KPUTHUECKOTO MBIIUICHUS, (POPMUPYIOT y JeTeil yMEHHE
aHAJTM3UpPOBaTh HMH(OpPMAIMIO, JeNaTh BHIBOJABl W apryMEHTHpPOBATh CBOM perieHus. llpumepsr:
00CyXIeHUE CKa30K C BOIIPOCAMHU II0YEMY» M «KaK ObI ThI IOCTYIHJI HA MECTE TE€POsI».

3. Opranun3anusi HHHOBallMOHHOT'O BOCIIUTATEIbHO-00pa30BaTEIbHOTO Mpolecca
3.1 Co3nanue pa3BUBAIOLLIEH Cpebl

Pa3BuBaromas cpesa BKIIOYAET MPOCTOPHBIE UTPOBBIE 30HBI, JOCTYIHbIE YUYEOHbIE MaTepUabl,
MHTEPAKTUBHBIE JJIEMEHTBI, YIOJKM JJii TBOpUYECTBA M OJKclepuMeHTOB. OHa J0KHA OBITh
0e301acHOl, UHTEPECHOHN U CTUMYJIMPOBATh CAMOCTOSTENbHYIO aKTUBHOCTb JIETEH.

3.2 IloBbIIEHNE HpO(beCCHOHaHBHOﬁ KOMIICTCHTHOCTH 1I€1aroroB

D¢ dexTuBHAT MOAEpHMU3ALMsS HEBO3MOXKHAa 0€3 MMOCTOSIHHOTO IMOBBIMIEHUS KBalU(UKauu
negaroroB. CeMuUHapbl, TPEHUHTH, MAacTEP-KJIACChl 1 OOMEH OIBITOM MOMOTAIOT MeAaroraM BHEAPSATH
COBpEMEHHBIE TEXHOJIOTHH U aJalTUPOBaTh UX MOJ KOHKpeTHbIe ycnoBus JJOVY.

3.3 B3zaumopeiicTBHE C pOAUTEISIMU

Poxgutenn cTaHOBITCS aKTUBHBIMH Y4aCTHHUKaMH O6pa3OBaTeJ'H>HOFO npornecca 4epe3 yJyaCTue B
IMPOCKTAX, 06CY)KI[€HI/IG JOCTHXKEHUI ,Z[eTefI, IMPOBEACHHUEC COBMECCTHBIX MepOHpHHTHﬁ. 910 yCHUINBACT
MOTHBAIIUIO pe6éHKa H CO3Ha€T €AUHOE BOCIIUTATEIbHOE IMPOCTPAHCTBO.

3.4 MuTerpanus pa3indHbIX 00J1acTel pa3BUTHUS

CoBpeMeHHbIE MpOrpaMMbl MPETyCMAaTPUBAIOT MHTETPAIUIO PA3JIMYHBIX 00JIacTeil pa3BUTHS:
MO3HABATENBHOM,  XYJ0)KECTBEHHO-TBOPUYECKOW,  (U3MUecKoi, couumanpHoi. Takoi moaxon
obecrieyrBaeT KOMIIJIEKCHOE (POPMHUPOBAHUE TUYHOCTH pPeOEHKA.

4. IIpakTdeckue npuMepsl BHEApeHUs MHHOBauui B JIOY

1. IIpoext «DKo-cam»: AETH BBIPAIUBAIOT PACTEHMs, ydaTcsi 3a00THTHCS O MPHUPOAE, BEAYT
JTHEBHUKH HAOJIOICHUH.

2. Tematnueckue Henenu «llyremecTBrue Mo cTpaHaM MUpa»: UHTETPUPOBAHHBIE 3aHATHS IO
reorpaduu, KyJIbType, My3bIK€ U HCKYCCTBY.
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3. Ucnonb30BaHue UHTEPAKTUBHON JOCKH 75l 00yueHus: OykBam, nudpam, U3yueHHs! )KUBOTHBIX
Y IPUPOJHBIX SBJICHUM.

4. 3popoBbpecOeperaroliue WUrpbl U YTPEHHHUE 3apsa]KH, BKJIKOYAIOIINE JIbIXaTEJIbHBIE U
PCIIaKCAlITMOHHBIC YITPA)KHCHUA IJIA CHUIKCHUSA CTPCCCAa U YIYUIICHUA KOHICHTpPALUH.

3akiroueHue

Takum oOpa3oMm, MOJAEpHHU3AIUS BOCIUTATEILHO-00Pa30BaTEILHOTO IPOIlecca B JOIMIKOILHOM
00pa3oBaTeIbHOM YYPEXKJICHWM Ha OCHOBE WHHOBAIIMOHHBIX TIOJXOJIOB SBJISIETCS BaKHBIM
HANpaBJICHUEM Pa3BUTHS CHCTEMBI JOIIKOJBHOTO oOpa3oBaHus. BHeIpeHWEe WHHOBAIIMOHHBIX
MEJAaroTMYeCKUX TEXHOJIOTHA CIOCOOCTBYET TOBBIIICHHIO KadecTBa OOpa30BaHUST M CO3JIaHHUIO
ONaroNpHUATHBIX YCIOBUH ISl Pa3BUTHS IMYHOCTH peOEHKA.

Cnucok 1ureparypol

1. Berorckuii JI.C. Ilemarornueckas mcuxonorus. — M.: Ilemaroruka.

2. CoBpeMEHHBIC MTeIarOTMYECKUE TEXHOJIOTHH B JOMIKOJILHOM oOpa3oBaHuu. — M.: AkageMus.

3. TocymapcTBeHHBIN 00111€00s13aTeNbHBIN CTaHIAPT AOMIKOIBLHOTO oOpa3oBaHusi PecmyOnuku
Kazaxcras.
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BJIUAHUE JTUOJHOI'O OI'PAHUYEHUS CUT'HAJIA HA CIIEKTP U THD
CUHYCOUJAJIBHOI'O TOHA

Canunoe Amup Aounveeuu
Vuenux 12 xnacca,

HUIII Anmamui-Meoey,
Kaszaxcman, . Aamamer

AHHOTANUA

JIMOAHBIA KIUMNMUHT — OJWH M3 MPOCTEHIINX CIIOCOOOB MOJMYYHTh XapakTepHoe «fuzzy-
3By4YaHHE: HEJIMHEWHOCTh OTPAaHWYMBACT aMIUIUTYAy CUTHAJAa W MOPOXKIAaeT TapMOHHWKH. B pabote
HCCJIEIOBAHO, KaK THUII JUOJAOB B AHTUINAPAJIICIBHOM KIMIIEPE BIUSAECT HA CIEKTP U CyMMapHbIE
rapmoHnueckue uckaxxkenus (THD) npu u3meHeHun ypoBHsS BXOAHOTO CUTHaNa. B kauecTBe 00bEKTOB
CpaBHEHUs Hcroiab30BaHbl auoabl [lortku 1N5819 u kpacubie cetoamonsl (LED); mms koHTposis
CHATBHI u3MepeHus 6e3 muonoB. CunycoupanbHbiii curHan 1 kl'm momaBancs ¢ ypoBHem —30...—9
dBFS, cnektpst 1 THD onenuBanuce B Room EQ Wizard (REW) no rapmonukam 2—-10. [Tokazano,
gro 0e3 wmmmuHra HaOmomgaembie THD orpaHmyeHB TIyMOM HM3MEPUTEIBHOTO TpaKTa U
YMEHBIIAIOTCSI C POCTOM YPOBHS CHIHaja, TOrjJa Kak npu BriIodeHnu kiunmepa THD pesko
BO3pacTaeT Mo Mepe MNpUOMKEeHUs K mopory mnpoBogumoct. Kmunmuuar na auonax [llortkum
HauyMHaeTcs paHblie U J1aét Oosee Bbicokuit THD Ha Tex ke ypoBHsX, yeM LED-kaunmnuHr.

KitoueBble cjioBa: AMOMHBIA KIUMNMNUHT; fuzz; HEIMHEWHOCTh; TAPMOHUKHU; CIEKTpPaIbHBIN
ananu3; THD; nuoae! HloTTtku; LED.

Beenenue.
Opdext «fuzzy B TUTapHBIX MNEJANSIX YacTO PEATM3YIOT KaK yMIpPaBiIseMO€ OrpaHUYCHHE

(clipping) curnana. Ecnu BXxonHas cHHycoMJia NMPOXOAMUT 4Yepe3 HEIMHEHHBIH 3JIeMEeHT, €€ (opma
HCKaXKaeTCsl, a B CHEKTPE MOSIBJIAIOTCS TapMOHUKH. OTHOCUTENIbHBIE YPOBHH T'aPMOHUK OINPEAEISIOT
CYOBEKTUBHBIN «TeMOp»: CHMMETPUUYHBIN KIMIIHHT, KaK MPaBUIIO, YCHUIIMBACT HEUETHBIE TAPMOHHKH,
a acuMMeTpus J1o0aBiseT 3ameTHble uyéTHble. [loATOMY THUI M BKIIOYEHHE JAMOJIOB B KIHUIIEpe
HaIpSIMYIO BIUSIOT HA 3By4aHUE.

MarepuaJbl 1 METOIBI.
Hcnons3oBana 6a3oBasi cxema KiuIlepa, coOOpaHHass Ha MAaKETHOM TjIaTe: MOCJeI0BaTeIbHO C

HUCTOYHUKOM CHUTHajla yCTaHOBJEH pe3uctop 10 k€2, a Ha BBIXOAHOM y3e€l NOJKIIOYEHA Iapa
aHTHUMapaUIeIbHBIX UOJ0B (BapuaHThl: 0e3 anoaoB; 1N5819; LED). B kauecTBe TecToBOro curHaina
npuMeHEH cunyc 1 k', ypoBHU reHepaTopa 3a1aBainuck B quanazone —30, —24, —18, —12 u —9 dBFS.
3amucy u aHanmu3 BemMonHsuiMch B Room EQ Wizard (RTA/Distortion), ans pacuéra THD
YUUTHIBAIUCH TapMOHUKUA 2—10; i1 TMOBBIIIEHUS CTAOMIBHOCTH HCIIOJIb30BAHO ycpeaHeHue 16
u3MepeHuil. Jlias KOppPEeKTHOro CpaBHEHHS MEXIy peXHMMaMH HE W3MEHSUIMCh amnmnapaTHbIe
PeryssITopsl YpoBHs (gain) U BXOAHOTO yculieHus ayauountepdeiica Focusrite Scarlett Solo 4th Gen.

Pe3yabTarsl.
Yposenb, dBFS be3 nuonos [lorTkHM LED
-30 -73.4 -64.9 -69.1
-24 -78.0 -61.4 -68.9
-18 -82.0 -49.6 -63.9
-12 -90.5 -38.5 -57.9
-9 -93.1 -32.9 -53.5

Tabauya 1. THD (2capmonuxu 2—10), dB
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Pucynox 2. Omnocumenvusie yposnu capmonux (2—9) npu ypoerne cenepamopa —12 dBFS

Obcyxkaenne.

[Ipy OTCYTCTBMU HOMOAOB H3MEpsieMble HMCKAKCHUS OIMPEACNSIOTCS B OCHOBHOM IMYMOM H
OCTaTOYHOH HEIMHEHHOCThIO TpaKTa, TIOITOMY C pOCTOM YypOBHS CHHYCa OTHOIICHHE
«rapmoHuku/pynnamentamy ymenpmaercs (THD cranoButrcs Oonee orpumarensHeiM). [lpu
MOJIKITIOYEHUH aHTUTIAPAIIICTFHBIX JIUOJIOB CHTYalds MEHSETCS: MO0 Mepe pocTa aMIUIUTYIbI BCE
00JIbIlIe YYACTKOB CHHYCOUJIBI TIOMAaeT B 00IaCTh MPOBOAUMOCTH, (hOpMa BOJHBI «CILTIOIIHBACTCS,
M aMIUTATYJIBI TAPMOHHK pacTyT ObicTpee pyHmameHTana. Jnomer IIIOTTKH MMEIOT MEHBIIWI TOPOT
MIPOBOAMMOCTH, MTO3TOMY KJIUMIIHUHT HauuHaeTcs panbiie 1 THD Bo3pacTaeT cuibHee, 4eM B PEKUME
¢ LED, rae mopor BEIIIE W MPHU TeX K€ YPOBHSAX CHTHAI 4Yalle OCTaéTcsl ONMKe K JIMHCHHOMY.
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Pacnpenenenue rapMoHuK (puc. 2) OIEMOHCTPUPYET MpeodiiajaHue HEUETHBIX COCTABIISIOIINX, YTO
COOTBETCTBYET CUMMETPUYHOMY OIPaHUYCHHUIO.

3akirouenue.

DKCIepUMEHT MOJITBEPAWSI, YTO AMOJHBIA KIUIIUHT CYLIIECTBEHHO MEHSET CIIEKTp CUTHAjla U
yBenuuuBaeT THD mno mepe pocra ypoBHs. Knunmep Ha nmomax Ilortkm 1N5819 nHaumnaer
OrpaHUYMBATh CUTHAJ MPU MEHBIIMX aMIUIMTynax U co3daét Ooiiee «GKECTKOe» HcKaxeHue (Ooiee
Bbicokuii THD), Torna kak LED-kmunmuar naér Gonee MArKUid pocT UCKAKEHUH B HCCIICAOBAaHHOM
nuanazone. B nanbHeiieil pabote MOXKHO pacUIMpUTh CPABHEHHE Ha KPEMHUEBBIE TUO/IbI (HAaIIpUMep,
IN4148), a Taxxe uccieoBaTb aCUMMETPUYHBIA KIUIIUHT U €0 BIUSHUE HA YETHBIE TAPMOHUKU U
CyOBEKTHBHOE BOCTIpUSTHE TeMOpa.

[lanHble aBTOpa (supplementary materials)

1. Camunos, A.C. (2025). Diode clipping: Plots and figures [Data set]. Google Drive. Retrieved
from
https://drive.google.com/drive/folders/1b7jZD5V3EbJGOikKjHuBU6h8LnZSb0I3 ?usp=drive link

2. Cammnos, A.C. (2025). THD measurements (REW) [Data set]. Google Sheets. Retrieved from
https://docs.google.com/spreadsheets/d/10zCpVz7cstmHBYQE h8XiUgaRro9xVo5DqqCbMQ8s7c/e
dit?gid=0#gid=0

3. Canunos, A.C. (2025). Harmonics table (REW) [Data set]. Google Sheets. Retrieved December
from
https://docs.google.com/spreadsheets/d/1ulTNj2iAupbh91LpY 8NcmtXfYMcyHhR6Mouy1sB81Ng/ed
it?gid=0#gid=0

Cnucok JuTepaTypsl:

Room EQ Wizard. (n.d.). REW help [Software documentation].

2. Yeh, D. T., Abel, J. S., Vladimirescu, A., & Smith, J. O. (2008). Numerical methods for simulation
of  guitar distortion circuits. Computer  Music Journal, 32(2), 23-42.
https://doi.org/10.1162/com;j.2008.32.2.23

Vishay Semiconductors. (n.d.). IN5817, IN5818, 1N5819: Schottky barrier rectifiers [Data sheet].
Nexperia. (n.d.). IN4148; IN4148W: High-speed switching diode [Product specification].
Horowitz, P., & Hill, W. (2015). The art of electronics (3rd ed.). Cambridge University Press.
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SECURITY AND PRIVACY CHALLENGES IN IOT-BASED HEALTHCARE
SYSTEMS: A COMPREHENSIVE REVIEW
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School of Information Technology and Engineering Kazakh-British Technical University
Almaty, Kazakhstan

Abstract—The development of IoT systems has changed the healthcare sector, thanks to which
patients can now receive high-quality medical care, as IoT systems have facilitated monitoring of
patient health, as well as provided more accurate diagnostics in real time. All the data obtained helps
doctors and medical professionals to make a more accurate decision in the treatment of patients. [OMT
are not only advanced devices in hospitals, but also ordinary wearable smartwatches with sensors for
tracking vital signs, as well as cloud solutions that help increase data availability so that the diagnostic
process runs more smoothly for patients. Unfortunately, such accessibility of clients' medical data
creates problems in terms of data security and confidentiality. In our review, we will try to understand
and analyze the problems and threats that may affect data integrity, as well as look at the solutions
developed that ensure the complete security of patients' medical data in IoT systems. We will also try
to identify problems in the studies under consideration and understand which way to move in order to
preserve the confidentiality of data in the healthcare sector.

LINTRODUCTION

The IoT has become a revolution in healthcare. [oMT includes many different devices, such as
smart watches, sensors for tracking, various sensors and monitoring tools that collect information
about the patient's health and show the result based on this data. This is very useful, as it does not
require unnecessary efforts from medical professionals, because the system itself monitors the
condition of patients 24/7, without the need for the presence of nurses and doctors. Internet of Medical
Things (IoMT) are widely used to monitor patients and their health, as well as to detect diseases at an
early stage, and timely respond to various anomalies, because in medicine every second of time is
important [1], [2]. Because a person's life is at stake, [oMT are very important in medicine.

The introduction of IoT systems into medicine improves the level of care provided, as well as
increases the standard of living, reduces the risk of late treatment, and makes patient care and
monitoring easier for doctors, because ready-made technologies minimize human factors during
examinations. Nevertheless, such improvements also create problems around themselves. The most
important issue is the issue of data security and confidentiality. All medical records, patient medical
records, and other patient-related data are stored on cloud platforms, making them vulnerable to leaks
and cyber attacks. Popular types of attacks are denial of service (DoS), tampering with existing data.
Adding security features such as different methods of data encryption and authentication [3], [4] is an
additional burden that will take up the resources of the IoMT system. Therefore, keeping client data
secure is the main problem of IoT in medicine. It should also be borne in mind that regulatory
sanctions from HIPAA and GDPR also add complexity to the creation and design of systems.
Therefore, system architects and developers use modern technologies for system security such as:
blockchain, cryptography, and various encryption methods in order to increase information security
and to increase the level of trust in [oT systems in healthcare.
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In this review article, we analyzed the problems of data security and privacy in IoMT systems.

We have analyzed the most common vulnerabilities, types of attacks, as well as methods of protection
against them, about which various studies have also been published. In our study, we compared the
results of different types of protection, and presented the results of these comparisons.

A. Scope and objective of research

Our research focused on understanding the security and privacy issues that arise in IoMT. Since
many medical data now passes through various smart devices, such as watches, sensors, and sensors,
the likelihood of data leakage and unauthorized access to them is becoming greater and greater. Our
review examined the most common types of attacks that endanger the entire [oMT system. We also
looked at different types of protection against them and compared them to each other in order to
understand which technology is most useful in combating cyber attacks.

B. Research Questions

Our research has focused on the questions below so that the field of study is narrower:

1. What are the most common threats to security and privacy in healthcare systems (IoMT)?

2. What methods have been used in other studies to solve this problem?

3. How effective are the methods proposed in different studies, if we evaluate them according to
the criteria: accuracy, precision, recall, and F1-score?

4. What limitations are present in the proposed technologies?

C. Taxonomy

For our research, we created a taxonomy to logically separate each block. The taxonomy serves as
the skeleton of the study, which highlights which types of attacks and threats are most dangerous for
[IoMT, as well as the methods that help to avoid and prevent them. At the same time, we analyzed the
performance indicators.

D. Key terminologies

1. Internet of Medical Things (IoMT)

2. Internet of Things (IoT)

3. HIPAA (Health Insurance Portability and Accountability Act)

4. GDPR (General Data Protection Regulation)

II. LITERATURE REVIEW

Various wearable devices with IoT technology are one of the key parts in the healthcare system.

These devices monitor a person's condition and vital signs such as heart rate, blood sugar, blood
pressure, and saturation. This data is collected in cloud platforms for analysis, so that in the future
medical professionals can obtain this data and make a diagnosis based on the patient's performance [5].
This approach is very useful because it helps to detect anomalies at an early stage. Constant
monitoring of the patient's condition, as well as the provision of individual treatment based on data on
lifestyle, physical condition, etc.. In research [6], [5], [7] Various proofs are given that the use of
sensors for monitoring together with electronic medical records (EMR) makes it possible to better
predict various diseases, especially chronic diseases and ways to alleviate them, thereby improving the
standard of living. Machine learning also plays a significant role in the collection and processing of
medical data. The models can predict potential health risks and alert doctors about serious cases that
require more detailed human analysis. Some of the popular machine learning techniques used in the
context of healthcare are given below. Within smart healthcare, some of the factors

1. Supervised Learning: Regression models and classification models predict patient outcomes,
whereas health states are classified.
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2. Ensemble Learning: Multiple models are learned and hereby amalgamated for better
predictability. The objective of boosting is met in LogitBoost and the Random Forest.

3. Feature Fusion: It combines data from different sources like sensors and EMRs to create better
datasets.

In the case of heart disease prediction, the accuracy of over 98% has been achieved by ensemble
deep learning models using the fusion of features, which outshine the performance of traditional ML
classifiers by a large margin. Cloud Computing in Healthcare Cloud computing helps provide scalable
storage and computing power, enabling the storage of a large amount of patient information that can be
accessed remotely by the healthcare providers. The main advantages of cloud solutions in IoMT are
listed below:

1. Centralized data management.
2. Remoee authorized access.
3. Storage infrastructure

However, there are various disadvantages of cloud solutions, which include latency, limited
bandwidth, and data privacy issues. And monitoring the patient's condition in real time requires high
speed, as the data must be updated and analyzed constantly.

Paradigms of edge and fog computing: the lack of cloud computing leads to the need to use
different architectural computing, namely edge and fog Computing:

Edge Computing: data is processed next to the source where it appeared, instead of being stored
on cloud platforms. This helps to get a quick result and reduces the waiting time. This is very
important, as monitoring tools require a quick analysis result based on the data obtained and
guarantees confidentiality.

Fog Computing: Distribution of computing between cloud servers and devices that are located
closer to the data source. This solution allows you to process and temporarily store data without
sending it all to the cloud at once. This helps to make the system faster and more load-resistant, as the
instant response of medical personnel is important for medical devices. Because delays are
unacceptable in this area, because patients' lives are at stake. The architecture of IoT systems in
medicine is quite complex and multilevel, which combines different technologies such as data
collection, data processing, model development, analysis and machine learning. Data collection
includes data from all wearable devices, sensors, and smartphones that store data on patients' health,
lifestyle, and other important medical data. Data processing involves normalizing the information
received, cleaning the dataset, and other methods so that models can perform correct analysis for
patients. Machine learning and forecasting helps to detect anomalies and calculate diseases at an early
stage. As well as the timely provision of information through advanced processing. Because real-time
monitoring requires faster results delivery. Based on the information received, there are special
platforms that offer different treatment recommendations, including lifestyle planning and physical
activity levels. We have repeatedly said that data security and confidentiality play a key role in [oMT
systems. Blockchain technology and Searchable Encryption (PPSE) provides secure data management.
All of the above systems help to improve medical care for patients, and help doctors devote better time
to all patients.

Early detection of cardiovascular diseases helps to reduce the risk of death [5]. SHS integrate
EMRs and wearable sensor data using feature fusion and ensemble deep learning to predict
cardiovascular risks [8]. Using conditional probabilities and taking into account the importance of
individual indicators make the system's forecasts more accurate — the accuracy can reach 98.5%.
Constant monitoring of patients with chronic diseases such as diabetes and high blood pressure helps

102



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 1(292) 2025 .

to identify problems at an early stage. If the indicators begin to deviate from the norm, the predictive
model immediately detects this and sends a warning to the patient or a medical specialist. Smart
homes, equipped with the facility of sensors and robotic assistants, help in self-sufficiency. Emergency
response is made possible through rapid health monitoring, and improved support from social robots
helps in psychological support for the patient. IoT-based healthcare systems and their applications
facilitate people’s lives in different ways, such as: Remote healthcare: Wire less loT-driven solutions
bring healthcare to patients rather than the patient to healthcare. Data is collected securely through
sensors, and data are analyzed by algorithm before sharing with doctors. It is very important that
provided information accrued and in-time. That helps to give patients the best care, and also help them
to identify any problems before it would turn to disaster.

A. IoT Layers Perception Layer:

The perception layer is composed of sensors and other devices that acquire data from the
environment. The devices used in the healthcare domain may include wearable sensors, imaging
machines, and patient monitors. The primary security concern in this layer is the integrity and
authenticity of the intelligently acquired data. The value and authenticity of the data may be
compromised by malicious users who may corrupt it or inject false data to mislead diagnosis and
treatment. Another concern in this layer has to do with patient confidentiality.

Network layer - transmits information from devices to cloud storage. IoMT uses wireless
networks and the Internet for this purpose. The main threat at this level is that data can be intercepted
by third parties or the data can be tracked. Different encryption methods are used to protect the data.
Data privacy issues arise when patient data is transmitted over unsecured networks, which can cause
patient information to leak to third parties.

Platform layer provides the processing, storage and analysis of patient data. In the healthcare
sector, these can be cloud storage, databases, and analysis tools. The problem at this level is that third
parties can gain unauthorized access to patient data. A big threat is if the data stored in the central
databases gets into the hands of third parties.

Application Layer - comprises software apps or programs that offer services to the end-users. In
the healthcare sector, the application layer comprises electronic health records, telemedicine software,
and health apps.Privacy issues may occur when the data used by the customer is shared or used for
other purposes other than the intended purpose, thus resulting in the breach of the rights of patients.

B. Countermeasure techniques

Data privacy: applying data minimizing techniques to collect only necessary patient data. It
prevents from having too much information about the patient and his confi- dential and vulnerable
data.

1. Identity privacy: implement authentication methods, like multi-factor authentication to confirm
user identities. Also implementing single-sign-on (SSO) systems so that users will need to verify
themselves every time they open private servers or services.

2. Access Control: protect sensitive data there are special access control lists (ACLs) are used,
that helps determine who should see what data and which data have access. Thanks to this solution,
only a some groups of people get access to confidential information if they have the rights and roles.
This helps to avoid data leaks and maintain their integrity.

3. Encryption: prevent data from falling to the hands of third parties when transferring data
between different systems, this data must be encrypted. Encryption helps to avoid leaks and also
ensures that the data is decrypted only by trusted peoples. Since only the sender and recipient will
know the encryption key, which will help them decrypt the received data.
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C. Threat types

Device vulnerabilities: many IoT medical device have exploits in their security systems, such as
vulnerable passwords maybe software updates. This makes it easier for attackers to hack the system. A
well-known example is Access:7 in the PTC Axeda platform, which is used in medical equipment.
Vulnerabilities allowed hackers to gain access to patient data and disrupt the operation of devices.

Network security: In IoT, all systems are connected to each other, so attacks can occur from
different points. Weak network protocols and lack of encryption will be the risk of hacking and data
leakage into the hands of third parties to medical data.

Insider Threats: medical organizations face risks from dangerous insiders who may be huge

threat to sensitive data, which can lead to privacy violations and data leaks.
Distribution of Attack Types Across loT Healthcare Devices

Attack Type
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1. LIMITATIONS

IoT health devices vary greatly in terms of processing capability, means of communication, and
environments of operation. A majority of the security solutions are device- specific and limit their
applicability in general. For example, encryption systems that are suitable for wearable sensors may
not be suitable for high-data-rate imaging devices. Tests frequently employ simulated worlds or
testbeds that may not accurately reflect the character of hospital networks. Accuracy, Fl-score, and
latency, while promising in simula- tors, may be undermined in real environments due to network
saturation, software updates, or unpredictable user behavior. Advanced solutions, such as blockchain-
augmented access control or federated learning, require massive computation and communication
resources. The scalability of these solutions across vast hospital networks of many IoT devices is
essentially untested. Energy consumption and latency constraints are often not tested scientifically,
though they are very important when it comes to long-term patient monitoring. Most current solutions
are based on static threat model assumptions, while operational IoT healthcare systems in real-world
environments are subject to ongoing and dynamic threats like adversarial Al attacks, zero-day attacks,
and multi- stage intrusions. The lack of continuous and adaptive monitor- ing mechanisms indicates a
research void of major concern. Methods that maintain privacy, including anonymization and
differential privacy, are likely to restrict the usefulness of health information for analysis. Few studies
thoroughly examine the impact of privacy controls on diagnostic accuracy, predictive models, or
patient outcomes, and this leads to a lack of appropriate knowledge on their effectiveness. Many
studies lack a direct answer to regulation compliance and ethical concerns, such as patient consent,
ownership of data, and global data sharing. Unless integrated, technologi- cally valid solutions are also
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unlikely to succeed in practical clinical deployment. Most of the tests are short term and do not take
into account long-term effects of software patches, device wear out, or behavior changed by the users.
Long-term security and privacy threats may arise, but ongoing research rarely gets to catch them.

IV. COMPARISON AND RESULTS

In this section we will perform comparative analysis of existing security and privacy approaches
for IoT-based healthcare systems. Our comparison focuses on security effectiveness, privacy
preservation, system performance and scalability. Our main goal is to identify the most effective
approaches [11]-[14] for security and privacy concerns in [oMT. Criteria:

1. Security effectiveness: The capability to ensure data confidentiality, integrity, and availability.

2. Privacy preservation: user consent, access control, regulatory compliance (GDPR, HIPAA).

3. Scalability: ability to support growth of an IoT system, such as devices and users.

Approaches:

1. Cryptographic solutions: Encryption, authentication, and access control are used in the IoT,
because these solutions do not require a large computing load. These approaches protect data during
transmission and storage, but they have their own limited capabilities that cannot fully ensure
confidentiality.

2. Blockchain technologies: they greatly enhance security, ensure data integrity and control access
to data in the system [11], [12]. Some studies write about increasing trust in IoMT thanks to the
blockchain, but the big disadvantage of this technology is the increased latency and higher
computational load, which makes it difficult to use it in the medical field, where the speed and
accuracy of the information provided is important.

3. Federated Learning (FL) is one of the best privacy solutions because private data is stored on
local IoT devices [13], [11]. The above studies speak about its scalability and compliance with
confidentiality requirements. However, this approach should be used together with other technologies,
as it alone cannot provide complete protection.

4. Peripheral computing, due to its data processing technology, is closer to IoT systems [14] and
does not have such disadvantages as data latency or access. This technology is distinguished by its
efficiency, which helps in medicine to make quick decisions and respond in a timely manner in cases
of anomalies.

Conclusion

The rapid development and high demands on healthcare caused by population growth, increased
life expectancy and various chronic diseases require increasing automation of processes that consume
too many human resources. SHS is an approach that uses various ICT technologies such as iot,
artificial intelligence, cloud solutions, sensors, and wearable devices to ensure timely medical care for
patients and early detection of diseases, allowing them to be treated more effectively and productively.
In our research, we focus on existing solutions and compare the most suitable ones, as well as take into
account such an important thing as data security.

Medical healthcare systems combine the IoT, Al, cloud solutions, also secure patient data to
solve medical problems. They allow you to monitor the condition of patients in real time, make
forecasts, provide individual medical care and improve the overall efficiency of medical institutions.

Despite the hugh potential of such systems, the security, confidentiality and scalability of
solutions still unresolved. Most of the existing approaches are still limited and require additional
checks. At the same time, finding a balance between vital and clinical use remains an important task.

Future research should improve the interaction of medical devices, develop peripheral computing
and fog control, implement specific artificial intelligence models, and develop safety adaptation
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mechanisms that meet regulatory requirements. Solving these problems will lead to the creation of a
reliable, safe and practically intelligent health system aimed at improving the quality of treatment and
patient outcomes.
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A REVIEW OF IOT SYSTEMS IN SMART CITIES: ANALYSIS OF THEIR
IMPLEMENTATION IN KAZAKHSTAN

Bazarbay Aruzhan, Syed Imran Moazzam Shah

Abstract—The Internet of Things(IoT) is the system integrating different technologies and
devices without requiring human intervention. This makes it possible to create smart systems and cities
around the world. However, while global leaders such as Singapore, Barcelona and Seoul, Shanghai
have made rapid progress in the large-scale implementation of the IoT(Internet of Things), developing
countries such as Kazakhstan are still in the process of implementation. This review is devoted to the
current level of integration of the Internet of Things systems in Kazakhstan’s smart city projects,
analyzing the problems of their implementation, progress and future potential. The analysis and review
of the study above show that projects and experiments on a global scale have proven the concept of
smart cities, but despite this, such research is still in the early stages in Kazakhstan. But it is worth
considering that an approach of a smart city still causes some conflicts in global integration.

I. Introduction

The Internet of Things (IoT) describes as interconnected systems of devices and some
technologies that can integrate and operate autonomously. As a result, many processes are executed
without human intervention. This makes it possible to create smart systems and cities around the
world. Thanks to the use of various technologies and the possibility of interaction between them, the
Internet of Things(IoT) has become a leader in the development of smart city systems to increase the
comfort and productivity of citizens [1].

However, while global leaders such as Singapore, Barcelona and Seoul, Shanghai have made
rapid progress in the large-scale implementation of the IoT(Internet of Things), devel- oping countries
such as Kazakhstan are still in the process of implementation.

This review is devoted to the current level of integration of the Internet of Things(IoT) systems
in Kazakhstan’s smart city projects, analyzing the problems of their implementation, progress and
future potential. The main objectives are: Identify oppor- tunities and barriers to their implementation.
Identify key applications for implementation and explore projects on a global scale.

In the second section, I will consider and disclose the topic of the Internet of things(IoT) and
which protocols are popular. In the third section(review literature), I will review existing literature and
articles, analyze the global experience of implementing the Internet of Things(IoT) in creating smart
cities and what experience has been gained. I will also explore the article devoted to Kazakhstani
initiatives, and analyze the more global experience of developed cities. After that will be a discussion
and conclusion.

II. Background

The development of smart cities is getting better and becoming more popular in the modern
urbanized world. Let’s define what a smart city is. A smart city is defined as a city using more
advanced technologies and advanced working with data like data analytics, and the loT(Internet of
Things) system to optimize and raise the efficiency of urban life. The purpose of using the smart city is
defined as the willingness to increase the level of comfort living for local citizens, then optimize the
entire process using advanced technologies, data analytics and the Internet of Things(IoT)[2]. Core
components of a Smart City are considered as Services, Infrastructure and Urban environment (see at
Fig. 1). Then the Services component includes healthcare, education, public safety, governance and
quality of life sectors. The Infrastructure component includes transport systems, digital connectivity,
smart building sectors. And the last Urban environment includes sectors like energy using, natural
resources and environmental management [3].
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Fig. 1. Main components of smart city [3]

The loT(Internet of Things) is a network of physical devices equipped with sensors, software,
and communication technologies that collect and exchange data for automation and optimization. For
smart cities, the IoT(Internet of Things) offers opportunities like:

e Intelligent transport: traffic monitoring, optimization transport usage.

e Intelligent energy and the environment: smart grids, air quality sensors, waste management.

e Intelligent management: electronic services and digital platforms for citizens [4].

So there are main protocols used in IOT systems:

¢ [Pv4/IPv6 — standard Internet device addressing.

¢ RPL (Routing Protocol for Low-Power and Lossy Net- works) is a routing protocol.

e MQTT (Message Queuing Telemetry Transport) is widely used in smart homes and defined as
a publishing/subscription protocol.

¢ CoAP (Constrained Application Protocol) — similar to HTTP(Hypertext Transfer Protocol
Secure), but optimized for IoT.

¢ AMQP (Advanced Message Queuing Protocol) — for more reliable enterprise systems.

e HTTP/HTTPS(Hypertext Transfer Protocol Secure) is used in cloud gateways and
REST(REpresentational State Transfer) APIs.

And basic layers of IOT systems: three(perception, network, application), four(perception,
network, processing, applica- tion), five layers(perception, transport, processing, application, business)
[5].

The Internet of Things is one of the main components of smart city that allow both technologies’
communication with each other and data collection, which can be used to identify patterns and make
decisions, making life easier and optimizing for ordinary citizens. Thanks to a network of
interconnected sensors and devices, cities can optimize traffic flows, energy consumption, water
supply and waste disposal systems, and improve public safety. For exam- ple, smart traffic lights
reduce congestion, leak sensors prevent accidents, and smart meters make it possible to use resources
more efficiently [6].

Smart city is a system of integration of different technologies and innovations, where cities use
digital technologies, big data, sensors and artificial intelligence systems in order to make people’s lives
more convenient and safer. By collecting, analyzing, and deducing various data (for example, data on
transport, ecology, and services, etc., services), smart city can optimize services like public transport,
reduce costs, and improve the quality of public services. For example, traffic lights in smart cities
reduce traffic jams, and air quality sensors can respond to and reduce pollution, and mobile apps give
residents access to information about transportation, parking, events, and government services. As a
result, these integrations of different technologies allow not only to improve the quality of people’s
lives, but also allows the smart city to adapt to the needs of residents and comply with environmental
issues and allows it to be more ’alive’ [6].
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III. Review of literature

The Internet of Things (IoT) describes as interconnected systems of devices and some
technologies that can integrate and operate autonomously. As a result, many processes are executed
without human intervention. This gives the opportunity to use smart cities in many countries. Thanks
to using of various technologies and a possibility of interaction between them, the Internet of Things
has become a leader in the development of smart city systems to improve the comfort of life. In this
section will be an analysis of various analyses on the topic of smart cities and their use in practice.
Thanks to this literature review, it will be possible to conduct an analysis, make a comparison and
come to a definite conclusion.

A. Analyze of review of technologies and practices

The analysis of literature reviews and SWOT(Strengths/Weaknesses/Opportunities/Threats)
analysis conducted in [1] highlights both the possibilities of introducing the Internet of Things into the
system of ”smart city” and the problems this entails. According to the study, Internet of Things
technologies significantly increase the sustainability of cities, operational efficiency and the quality of
life of citizens, allowing monitoring of transport, energy and public safety systems in real time.
However, there is no single protocol or methodology that is applied everywhere, proven by common
practice and allows for implementation without loss of time and resources. The authors also point out
new opportunities for innovation, such as the development of low-power sensors, efficient encryption
methods, and scalable analytics based on artificial intelligence, which can enhance the implementation
of the IoT(Internet of Things) into urban infrastructure. However, there are persistent threats such as
cybersecurity vulnerabilities, data leaks, and trust issues among users, which may hinder large-scale
integration. The bottom line is how willing people are to accept either opportunities or challenges.

B. Review of loT(Internet of Things) systems integration in education during crisis, such as
COVID-19, for Smart Cities

The article [7] examines how Al and IoT technologies can play an important role in the
educational system of smart cities, making learning personalized, adaptive and sustainable even in
times of crisis. An example of this is the case during covid-19. If Al was used to personalize learning,
then IoT pro- vides real-time interaction: smart cameras, microphones, and sensors monitor students’
activity, participation, and academic performance. This allows teachers to adjust their training based
on the received and collected data.

The integration of Al and IoT creates Intelligent Personal Learning Environments (PLEs) —
dynamic, self-learning sys- tems that adapt to the student’s mode.

C. Review of Padova smart city

The Padova Smart City project is a real experiment that was conducted in the Italian city of
Padua. Scientists from the University of Padua have implemented an IoT system in an urban
environment, and not just modeled it theoretically. They installed real sensors (on street lighting poles)
that collected real—time data about the environment - temperature, humidity, illumination, air
pollution levels, etc. This data was transmitted over the 6LoWPAN network(IPv6 over Low-Power
Wireless Personal Area Networks) and processed on the server, which made it possible to manage the
infrastructure more efficiently. The 2014 Zanella study provides one of the first practical examples of
the integration of the IOT systems in Italy. As part of this project, an extensive wireless sensor
network (WSN) was created with more than 300 nodes combined into a 6LoWPAN network(IPv6 over
Low-Power Wireless Personal Area Networks) to monitor environmental parameters and the state of
street lighting. This project has shown that IoT can be effectively used in smart cities [5].

D. Review of convergence of smart city and smart tourism

The smart city system is also used to optimize tourism, that is, for smart tourism, which increases
the efficiency of tourism and reduces costs. This system is practiced in many cities, and the most
popular of them are Venice and Salzburg. How is a smart city used to improve the tourism system and
what does it give the city?
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As we all know, travel has become very popular recently and tourism is developing rapidly in
many cities and countries. People often go abroad and explore new places and cultures. Due to
tourism, the economy of many countries has risen, tourism is important for the economy of our
country, Kazakhstan, too. The role of smart cities in tourism is that smart cities can also optimize the
tourism system. In other words, you can track and collect data analysis of various metrics in the city
(number of people, traffic jams, weather) and so direct the flow of tourists. It is also possible to
optimize the process for tourists by viewing popular places on one e-platform, buying tickets for
various events, museums, attractions, etc. and reading reviews from past tourists. It will even be
possible to implement AR/VR(Augmented Reality/Virtual Reality) for travel planning. After that, they
will be able to write their reviews, allowing them to analyze all this data and improve the tourism
system in the city, improving the experience not only for tourists, but also optimizing the lives of
citizens and residents as well. At the moment, the smart city system is being used for smart tourism in
many places and is yielding results. An example is the unified portal of Venezia Unica in Venice and
the strategy Master Plan 2025 / Smart City Salzburg for improving tourism[3].

Lets take a look on table of results with quantitive values of different parameters of smart cities
and comparise

Smart city Typical Data Generation | Maximum Power Source
Domain/System | Network Rate Tolerable
Technology Latency
Smart Wi-Fi, LTE, ~1 packet per 10 | <5 min (data), | Battery or
Transportation 5G, Bluetooth minutes per <10 s (control) | Energy
device

Smart Energy PLC, Ethernet, | Continuous or < 1 minute Mains powered

(Smart Grid) Cellular on-demand

Smart Waste Wi-Fi, 3G/4G ~1 packet per <30 minutes Battery

Management hour

Air Quality IEEE 802.15.4, | ~1 packet per 30 | <5 minutes Solar / Energy

Monitoring Bluetooth minutes harvesting

Smart Parking IEEE, Wi-Fi Event-driven < 1 minute Battery
powered

Structural Health | IEEE 802.15.4, | ~1 packet per 10 | <10 seconds Battery

Monitoring Ethernet minutes powered

Smart Lighting Wi-Fi, Ethernet | On demand < 1 minute Battery
powered

Smart Health Wi-Fi, Cellular | Real-time or < seconds Battery

(Remote near real-time powered

Monitoring)

Table 1. Quantitative Comparison of loT-Based Smart City Parameters [1][5][7]

Overall, the quantitative comparison on Table 1 serves as a reference framework for the further
discussions of [oT system implementation in Kazakhstan.

IV. Discussion
This section will analyze the using of the smart cities in developed countries, for example big
countries in Europe and China. There will be a review of the research and analysis of data that has
been collected in practice on the application and integration of smart cities in developed countries.
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After that, there will be a review of Kazakhstan’s research and initiatives. The concept of smart cities
can transform the concept and system of urban design, where ICT (information and communication
technologies) is integrated into the management of urban systems to increase efficiency, sustainability
and local citizens’ quality of living. Smart cities are considered as a complex ecosystem where
technologies, digital services and people work together to create a city more than just a place to live,
but an ecosystem where the quality of life of the inhabitants becomes more comfortable, safe and
sustainable. A smart city is characterized by six dimensions:

e Smart Governance: a democratic and participatory bottom up governance;

e Smart Living: a healthy and safe environment for living;

eSmart Economy: a creative and challenging economic environment with any directive

connectivities;

e Smart Mobility: an adaptive and technological mobility infrastructure;
e Smart People: an innovative environment with creative people;
e Smart Environment: an innovative environment that effectively uses and manages of natural

resources,

The concept is based on the integration of the Internet Of Things(IOT), Big Data, Artificial

Intelligence(Al) and Information Communication Technologies(ICT) [8].

Now let’s look at the difference in the implement of the smart city system in Europe and in

China(see at Table 2).
Criteria European Smart City Model | Chinese Smart City Model
Urbanization Urban systems with historic | Rapid  urbanization  and

urban systems and focus on
modernization

large-scle city expansion

participation through open
data and decision making
with participation

Planning approach Long-term, holistic  and | Top-down governent-driven
urban planning with | approach and
participation implementation with strong

coordinationd fastly

Governance model Emphasis on smart | Centralized governance
governance and  citizen | focusing on administartive

processes and controlling

Technological Focus

ICT

ICT and IoT

Citizens’ Role

Citizens as a co-creators of
smart services and data
sharing systems

Citizens mainly act like a
users and data sources

Main dimensions

Based on six dimensions by
Giffinder: Smart

Based on technological and
digital infrastructure, and Al-

energy efficiency and social
inclusion

Governance, Economy, | Driven urban management
Mobility, Environment,
People, Living

Sustainability orientation Strong focus on | Increasing focus on green
enviromental protection, | development and low-carbon

policies

Data protection and privacy

Strict regulations, ensure
data transparency and citizen
privacy

Data less

regulated

protection

Evaluation
indicators

tools

and

tools
and

Multiple  ranking
focusing on social

National pilot projects and
PwC-CDRF indicators
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enviroment factors prioritize technological and
economic performance
Challenges Fragmented regulatory Risk of imbalance
systems and slow innovation | between technological
due to bureaucracy and | progress and social
legacy infrastructure sustainability
Strengths Integration of Rapid implementation
technolody, governance and | capacity, large-scale
community participation infrastructure and
technological advancement

Table 2. Comparative Analysis of Smart City Development in Europe and China [§8]

Europe is actively investing in the development of smart cities through the programs Horizon
Europe, EIP-SCC and the European Fund for Regional Development, which are aimed at
digitalization, optimization and sustainability. And funding comes through partnerships that bring
together cities, businesses, and research centers. Special attention is paid to data centers and digital
platforms, and the integration of smart city system is closely linked to the European green course. All
this creates uniform standards and ensures the compatibility of digital solutions at the urban level [8].

Comparison of Financing and Management Frameworks for Smart
City Projects in China and Europe

Chineese Government EU Government
Goals & Funding Goals & Funding
l ! 1
Public Institutions & Member Local
PPP projects States Authorities
L |
Authorization & Financing +
l Public Institutions & PPP projects
1
Construction Companies Construction Companies
China Europe
(Top Down approach) (Bottom Up approach)

Fig. 2. Comparison Chinese and European frameworks for National Smart City projects [8]

And the Chinese government has already planned investments of 173 billion euros in national
smart city projects, which include two hundred seventy seven smart city projects in China. And
additional funds are being allocated for further development. Different classes of thiry two cities
created in China to share knowledge and scale smart solutions. Smart cities play an important role in
China’s massive global project [8].

You can see a comparison of Chinese and European financing and management frameworks at
Fig. 2. This is author’s synthesis based on [8].

A review of research conducted in Kazakhstan [9] [10] [11] [12] on the topic of smart cities and
the Internet of Things concludes that research on these topics has been conducted and the road has
been paved. However, analyzing it, I can say that there are few studies and they have not been
conducted in depth, as well as there is no coordination of research between cities and there is no
experiment based on which we can write a number of other studies. In comparison with research and
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experiments on a global scale, I can say that local research has a lot to develop and it is necessary to
further explore the implementation of the IOT into smart cities in order to localize this experience.

V. Conclusion

The Internet of Things (IoT) describes as interconnected systems of devices and some
technologies that can integrate and operate autonomously. As a result, many processes are executed
without human intervention and can collect the data freely, which can be used to identify patterns and
make decisions, making

life easier and optimizing for ordinary citizens. Thanks to a network of interconnected sensors
and devices, cities can optimize traffic flows, energy consumption, water supply and waste disposal
systems, and improve public safety.

The analysis and review of the study above show that projects and experiments on a global scale
have proven the concept of smart cities, but despite this, such research is still in the early stages in
Kazakhstan. But it is worth considering that in global integration, the concept of a smart city still
causes some conflicts. The IOT system is optimizing people’s lives by creating the concept of a smart
city, but there are still questions about security, standardization, and ethics. In conclusion, future
research should focus on the developing of localized IoT(Internet of Things) systems that take into
account the urban, climatic and economic conditions of Kazakhstan, in particular in cities like Astana
and Almaty.
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PA3PABOTKA D®®EKTUBHOM MOIEJIA ITPOT'PAMM JOEPOBOJIBHOT'O
CTPAXOBAHUA ’KNU3HU B CUCTEME 3IPABOOXPAHEHMU A

Muincankpizot Enik

Mmazucmpanm 2 Kypca no cneyuanvHocmu « Meneosxcmenm 6 30pasooxpanenuuy Kkagheopul
0bwecmeeHn020 300p08bs u meneddcmenma, HAO «Meouyunckuii Ynueepcumem Acmana»
Hayunuwiii pykogooumens:

Hapmanosa Opwvinzyns /Kakcvlioaeena

Ilpogheccop kaghedpwl 0dwecmseennoco 300po6vs u meneddicmenma, HAO

«Meouyunckuti Ynusepcumem Acmanvi»

AnHorauusi. CoBpeMeHHas CHCTEMa 3/IPAaBOOXPAHCHHMS CTAJIKHBACTCS C  PACTYLIMMHU
q)HHaHCOBI)IMI/I BbI3OBaMH, O6yCJ'IOBJ'ICHHBIMI/I YXyaAUICHUEM ﬂeMorpa(quechx nmapamMeTpoB,
YBEIIMYCHUEM JIOJIM XPOHUYECKHX 3a00JICBAaHMHW M BO3pACTAMOIICH HArpy3Koil Ha MEXaHU3M
00s13aTEIPHOT0 MEIMIIMHCKOTO CTpaxoBaHHs. B 3THUX yCIOBHSX YCHJIMBACTCS HEOOXOAMMOCTb
pacupeHusi ¥ COBEPIICHCTBOBAHUS MPOrPaMM JIOOPOBOJILHOTO CTpaxoBaHUs XU3HU. Llenb gaHHOTrO
WCCIIC/IOBAHMS 3aKIIOYaeTCsl B Pa3pabOTKe HAydYHO OOOCHOBAHHOHW M TPAKTUYECCKH MPUMEHUMOMN
MO TOOPOBOJILHOTO CTPAaxOBaHMS JKM3HH, KOTOpas MOIIa Obl OpPraHUYHO (PYHKIIMOHHUPOBATH
BHYTPH HaIlMOHAIBHOM CUCTEMBI 3[IPaBOOXPAHCHUSI.

B xome uccienoBaHusi BBIOJHEH CPABHUTEIBHBIA aHAN3 MEXIYHAPOIHOTO U HAIMOHAJIBHOTO
OIbITa BHEAPCHHS JOOPOBOJBHOTO CTPAXOBAHMS JKWU3HH, BBISBICHBI KIIOUEBBIC OTPAHUYCHUS,
MPEISATCTBYIONINE €r0 aKTUBHOMY Pa3BUTHIO, a TAKXKe MPEIIOKCHA KOHIICTITyalbHas CTPYKTYpPHO-
(GyHKIMOHATIbHAS MOJEIb, OPUCHTUPOBAHHAs Ha IIOBBIINICHUE OXBaTa HACEJICHHUS CTPaXOBBIMU
IIPOAYKTaMU U YKpeIieHne (GUHAaHCOBOW yCTOMUMBOCTH CUCTEMBI 3[paBOOXPAHEHUSI.

Annotation. The modern healthcare system is facing growing financial challenges due to the
deterioration of demographic parameters, an increase in the proportion of chronic diseases and an
increasing burden on the mechanism of compulsory health insurance. In these circumstances, there is a
growing need to expand and improve voluntary life insurance programs. The purpose of this study is to
develop a scientifically sound and practically applicable model of voluntary life insurance that could
function organically within the national health system. In the course of the study, a comparative
analysis of international and national experience in the introduction of voluntary life insurance was
carried out, key limitations hindering its active development were identified, and a conceptual
structural and functional model was proposed aimed at increasing coverage of the population with
insurance products and strengthening the financial stability of the healthcare system.

KuroueBble ciioBa: 10OpOBONBHOE CTpaxOBaHME >KM3HHM, CUCTEMa 3PaBOOXPAHEHUs, CTpaxoBas
MOJIeNb, (PMHAHCOBAS 3aIIUTAa, CTPAXOBbIE PUCKHU.

Keywords: voluntary life insurance, healthcare system, insurance model, financial protection,
insurance risks.

CoBpeMeHHas cucTeMa 3paBOOXPAHEHUS MCHBITHIBACT PACTYIIYyI0 MOTPEOHOCTh B YCTOMUMBBHIX
(DMHAHCOBBIX MEXAaHMU3MaX, CIIOCOOHBIX O0ECIEUUTh JHOCTYITHOCTh U KaueCTBO MEIUIIMHCKUX yCIyT. B
YCIIOBUSIX YBEIMUEHUS 3aTpaT Ha JICUEHUE, CTAPEHUS HACENIEHUSI M pOCTa XPOHUYECKUX 3a00seBaHUN
TPaJUIIMOHHBICE WCTOYHUKU (UHAHCHPOBAHHMS — TOCYIApPCTBEHHBIE OIOMKETHI M 00sS3aTeNbHOE
COLIMATTbHOE MEIUIIMHCKOE CTpPaxOBaHHME — CTAHOBATCA HEAOCTAaTOYHBIMH. B 93Toil  cBsi3u
noopoBonbHOEe crpaxoBanue xu3zHu (JJCXK) mpuoOperaeT 0coOyr0 3HAYUMOCTh KaK HHCTPYMEHT
JOJITOCPOYHOTO (PHHAHCOBOTO OOECICUeHHsI M 3aIUTHI TPaXKIaH OT PUCKOB, CBA3aHHBIX CO 3/I0POBHEM,
KHU3HBIO U yTPATO TPYAOCIOCOOHOCTH.
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B MexnyHaponHO# NpakTHKE CTpaxOBaHUE JKU3HHM 3aHMMAET KIIIOUEBYIO MO3ULUIO B CTPYKTypE
COLMAJIbHOW 3aIllUThl HACEJCHHUs, CIOCOOCTBYS IepepaclpesieieHui0 (UHAHCOBBIX PHUCKOB H
CHIDKEHUIO HAarpy3Kd Ha TOCYIapCTBEHHbIE CHUCTEMBI 37paBooxpaHeHus. B crpanax OOCP nons
cTpaxoBaHusi XH3HM jgocturaer 69 % ot BBIL, ¢opMupys 3HaUMTENbHBIE JOJTOCPOYHBIC
MHBECTHLIMOHHBIE pecypchl M o0ecneynBas HACEJICHHMIO BBICOKMH ypOBEHb (DMHAHCOBOM
crabunpHOCTH. Ka3zaxcraH jke HaXOAWTCS B CTaJIUM aKTHBHOTO Pa3BUTHS ITOro cermeHta: 3a 2020—
2024 romsl 00BEM CTPaxXOBBIX MpeMUil cymecTBeHHO BbIpoc, aomst JCX B crpykrype crpaxoBoro
pBIHKa BIepBble NpeBbickia 45 %, a akTUBBl KOMIAHWM 110 CTPaXOBAaHUIO KHU3HHU, [0 JaHHBIM
ArentctBa PK no perynupoBanuto u pa3Butuio ¢puHancoBoro psiaka (APP®P), npessicunu 1,1 TpaH
TEHTe.

HecMmoTpst Ha MOJNOXKUTENBbHYI TUHAMUKY, HOTEHLHAN JOOPOBOJIBHOIO CTPAaXOBAaHUS >KU3HU B
cdepe 31paBOOXpaHEHHs 10 KOHIA He peanu3oBaH. Jloyisg HAceJIeHHs, OXBAYEHHOIO MpOrpaMMamMH
JCXK, ocraercs OTHOCUTENBHO HHU3KOM, @ JOCTYIHOCTb CTPAaXOBBIX IPOXYKTOB OrpaHUYEHA
HEIOCTAaTOYHOM MH(MOPMUPOBAHHOCTBIO I'PaX/1aH, OTCYTCTBUEM KOMIUIEKCHBIX CTPaXOBBbIX I1AaKETOB,
CBSI3aHHBIX HMMEHHO C MEIUIMHCKMMU YyCIyraMHM, W HEIOCTaTKaMH JEHCTBYIOIIEH HOPMAaTHBHO-
paBoBoi 0a3bl. B 3TuX ycClOBUSX BO3HMKAeT HEOOXOAMMOCTH pPa3paboTKH 3(PQPEeKTHBHON Mojenu
JO0OPOBOJIBHOTO CTPaXOBaHUs KU3HH, OPUEHTUPOBAHHON Ha MOTPEOHOCTU CUCTEMBI 3PAaBOOXPAHEHUS
U COLIMaJIbHbIE IIPUOPHUTETHI TOCY1apCTBA.

1.1. CtpaxoBaHUe )KU3HU KaK 3JIEMEHT COLUAIbHON 3allIUThl U (PMHAHCOBOM CTaOMIBHOCTH

CrpaxoBaHHME KHM3HH SBISETCS OJHOM U3 KIIOYEBBIX (DOPM JOITOCPOYHOTO CTPaXOBAHMUS,
HaIpaBJIEHHOIO Ha 3alllUTy TPaXkJaH OT PUCKOB, CBS3aHHBIX C HACTYIJIECHUEM CTPaxOBOIO cCiyyas
(cMepTh, WHBAIMAHOCTH, YTpaTa TPYAOCHOCOOHOCTH) OO OO0ECIEeUYMBAIONIETO HAKOIUICHUE
(MHAHCOBBIX CPENCTB K OMNpENeJIEHHOMY BO3pacTy WIH COOBITHIO. B oTimume OT Ipyrux BHIIOB
CTpaxoOBaHUsS, OHO COYETaeT B ceOE UIEMEHThl 3alllUThl U HAKOIUIEHHUS, YTO JIEJIA€T €r0 Ba)KHBIM
UHCTPYMEHTOM COLMAIBHOTO Pa3BUTHSL.

B cucreme 3apaBoOXpaHEHMsI CTpaxOBaHHE JKU3HM WIrpaeT poib Oydepa, yMEHbLIAIOIIETO
(UHAHCOBBIE PHCKH, CBSI3aHHBIE C JIOPOTMMHM MEIUIMHCKUMHU yCIyraMu, peaOuiauTanued Wiu
JUINTEIbHBIM JIeueHHueM. MeXTyHapoJHble HCCIeIOBaHUS MOATBEPKIAIOT, YTO TOCYAAPCTBEHHbBIE
CUCTEMBI 3]paBOOXPAHEHUS (QPYHKUMOHHMPYIOT Oojiee YyCTOMYMBO, KOIJja 3HAuUMTENbHAs YacTh
HaCeJIeHUs UMeeT 100pOBOJIbHBIE CTPAXOBBIE MOJIUCHI, TOKPBIBAIOIIUE TONOTHUTEIbHBIE PACXO/IbI.

1.2. Poab 10OpOBOIBHOIO CTPAXOBaHMS KHU3HHU B CUCTEME 3/IPaBOOXPAHEHHUS

JCXK BBINOJHSET HECKOJNIBKO (DYHKIMHA, HANpsIMyIO CBSI3aHHBIX C MOJJIEPKKOW CHUCTEMBI
3paBOOXPAHEHHUS:

* (hrHAHCOBAas 3allUTa — MOKPBITHE PACXOA0B Ha JE€UEHHE U peaduIuTaIHIo;

* JOJITOCPOYHBIE HAKOIUIEHUS JUIsl Oy yIIMX MEJUIMHCKUX MOTpeOHOCTEH;

* UHBECTHIIMOHHAs (DYHKLUS, KOTOpasi 00ecreunBaeT MPUTOK KaluTala B 3KOHOMUKY 1 KOCBEHHO
noji/iep’KuBaeT (PMHAHCHPOBAHHE 3/JPaBOOXPAHEHUS;

* CHIOKEHME Harpy3KH Ha TOCY/IapCTBEHHbIE MEIULIMHCKUE TIPOIPAMMBI;

* [IOBBILLIEHUE TOCTYITHOCTH MELYCITYT AJIs TPaX</1aH.

B crpanax EBpomnbl M A3uM CTpaxOBaHHWE XH3HU TECHO HHTETPUPOBAHO C MENMLIMHCKUMH
yCIIlyraMy: CTpaxoBaTelIM MMEIOT TMpaBO Ha OecIUlaTHble WM CHH)KEHHBIE KOHCYJIbTAllUH,
pacIIMpeHHBIC TMPOTPAaMMBI  OOCIICZIOBaHWM, YCIyTHW Bpadel 4YacTHBIX KIMHUK. TakoW TOIXOM
MOBBIIIAET KAYECTBO KU3HU HACEJICHUS U CHIKAET JI0JITOCPOYHBIE 3aTPaThl FOCYAapCTBa.

1.3. MexnayHaponHble MOJAEINM NPOrpaMM CTpPaxOBaHUs JKU3HU, WHTETPUPOBAHHBIX CO

3paBOOXpPaHEHUEM
Boienstor HecKoJIbKO OCHOBHBIX MOJIETIEH:
1. HakonutenbHass Mofelb — TMO3BOJISET (OPMUPOBATH KalMTall, KOTOPHII MOXKET OBbITh

HCIIOJIB30BAaH AJIA OINIaTbl MEAUIIMHCKUX YCIIYT.

115



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 1(292) 2025 .

2. PuckoBas Moaenb — oOecreunBaeT BBIIUIATHI NPU HACTYIUICHUH CTPaXOBBIX COOBITHIA,
CBSI3aHHBIX CO 3/10POBBEM.

3. I'ubpunnas Moaenp — COYETAeT HAKOMUTEIbHBIH KOMIIOHEHT C MEIMIMHCKUM MOKPBITHEM,
ucnoiusiyercs B crpanax OOCP.

4. KopnoparuBHble nporpaMmbl — IIHpoko pacnpoctpaHeHsl B CIA, SAnonun, Cunramype:
paboTtonarenu CTpaxyroT paOOTHUKOB, 00eCIIeunBasi UM JIbTOTHBIE MEAUIIMHCKUE YCITYTH.

OTu MoAenu JAEMOHCTPUPYIOT, YTO CTPAXOBAHHUE >KU3HM CTAHOBUTCS OINOPHBIM 3JIEMEHTOM
37JpaBOOXPaHEHUs], 00eCIIeUunBasi €ro YCTOHYUBOCTD.

1.4. OcHOBHBIE TOAXO/BI K pa3zpadoTke 3(h(HEeKTUBHBIX CTPAXOBBIX MPOrPaMM

Pazpabotka a3 dhekTrBHON MOIEIH BKITIOYACT:

* OnpeieieHue MOTPEeOHOCTEN PhIHKA U COLUANIBHO-IEMOT papUUeCKUX IPyIIIL;

* QHAJIN3 MEIULUHCKUX PUCKOB U BEPOATHOCTU CTPAXOBBIX COOBITHIA;

* (hopMUpOBaHKE ONTUMAIILHON CTPYKTYPBI CTPAXOBBIX B3HOCOB;

* pa3paboOTKy NaKeTOB MEAUIMHCKUX YCIYyT, MHTerpupoBaHHbIX ¢ nonucamu J1CXK;
* [U(POBU3ALUIO POLIECCOB CTPAXOBAHHUS;

* co3/1aHue I'MOKUX MPOrpamMM Ui Pa3HOrO YPOBHS JI0XOJIOB.

1.5. HopmatuBHO-1paBoBasi 6a3a J0OPOBOIBHOIO CTPAXOBAHUS JKU3HU

JCXK perynupyercs:

* 3akoHoM PK «O cTpaxoBoil A€ TEIbHOCTHY;

* aKTaMH ATEHTCTBA 10 PETYIMPOBAHUIO M PA3BUTHIO (PUHAHCOBOTO PHIHKA;
* CTaHJapTaMU PUCK-MEHEI)KMEHTA;
* MeXAyHapoaHbIMU NpuHIMnamu crpaxoanus (IAIS, OECD).

[IpaBoBOE perynampoBaHue OINpenesseT TpeOOBaHUS K KalUTaly CTPaXOBBIX KOMITAHHM, MpaBHIIa
pacuéra pe3epBOB, IpaBa CTpPaxoBaTeieil, MOPSIOK BBILIAT, YTO (OPMUPYET OCHOBY HAJEKHOCTU
BCEr0 CTPAXOBOT'0 CEKTOPA.

PoiHOK cTpaxoBaHus ku3HM KazaxcraHa sBisiercss OJHUM K3 HauOoiee JAMHAMUYHO
Pa3BUBAIOIIUXCS CETMEHTOB (MHAHCOBOTO CEKTOpa. 3a TMOCIAeAHHE TMATh JIeT HaOmogaeTcs
YCTOWUYMBBIA POCT CTPAXOBBIX IPEMHH, AKTUBOB, KOJWYECTBA CTpaxoBaTelled W WHBECTUIIMOHHOIO
noptdenst crpaxoBbix kommnaHuid. Ilo opurnmansubiM nanHeIM AreHtcrtBa PK mo perynupoBanuio u
pa3zButuio (uHaHcoBoro peiHka (APP®P), k 2024 roay cTpaxoBaHUE KH3HM CTal0 KPyHMHEHIINM
CEerMEHTOM CTPaXOBOI'0 phIHKA, 0O0OrHAaB UMYIIIECTBEHHBIE BU/IbI CTPAXOBaHMS U 3aHsB OoJiee

45 % Bcex cTpaxoBBIX NPEMUN.

Poct uHTEpeca Kk cTpaxoBaHMIO KU3HU 00YCIOBIEH HECKOJIIBKUMU (haKTOpaMu:

1. MOBBIIIEHWEM OCBEIOMIICHHOCTH IPaX/1aH O HEOOXOIUMOCTH (PMHAHCOBOM 3allUTHI;

2. yCUJIEHMEM COLMAIIBHOM IMOJIMTUKU I'OCYIapCTBa, HANPABICHHON Ha pacIIMPEHUE MEXAHHU3MOB
JIOJITOCPOYHBIX COEpexEeHNH;

3. AMIEpCTBOM HAKOMMTENBHBIX MPOrpaMM Kak OJHOTO M3 Haubosee HaJeKHBIX WHCTPYMEHTOB
VWHBECTUPOBAHUS;

4. poCcTOM KOHKYPEHIIMH MEX]Yy CTPaxOBBIMHM OpPraHHU3alMSIMM M aKTUBHBIM BHEIPEHHEM HOBBIX
IIPOAYKTOB.

B mocnegnue ronpl cTpaxoBble KOMIIAHUM aKTUBHO PACIIUPSIIOT JUHEMKY MPOIYKTOB, BKJIIOYAS:
CMEIlIaHHOE CTPaxOBaHME >KM3HHU, PUCKOBBIE MPOrPAMMBbI, KOPIIOPAaTUBHBIE IUIaHbI, HHBECTULIMOHHOE
CTpaxoOBaHUE U MPOAYKTbI, HHTETPUPOBAHHBIE C MEAUIIMHCKUMHU YCIIyTaMU.

Takum o00pa3oMm, cTpaxoBaHHME JKU3HH CTAaHOBHUTCS BaXKHBIM 3JIEMEHTOM (DMHAHCOBOMU
CTaOUIIBHOCTH HaceldeHHus U (GOpMUPYET 3HAYUTENbHbIE HHBECTULIMOHHBIE PECYPCHI, HCIOIb3yEMbIE B
JOJITOCPOYHOM Pa3BUTUU SKOHOMUKH.

Pa3Butne cermenta JIC)K nemMoHCTpHUpyeT YCTOWYMBYIO MOJOKHUTEIbHYIO TUHAMUKY. 110 TaHHBIM
APPO®P:
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e CTpaxoBbI€ IPEMUHU I10 CTPAXOBAHMIO >KU3HM BbIpocau ¢ 149,8 mupxa 1r (2020 1) o 199,5 mupn
Tr (mait 2024 1.);

e AKTHBBI CTPAXOBbIX KOMIIAHUH KM3HHU YBeIMUnUiauch 10 1,118 tpan 1r (2024 r);

e JIOJNSI CTPAaxOBaHHWs JKM3HM B oOmeM oObeMe mnpeMuil BrepBble mpeBbicmia 45,8 %, drto
SBJIIETCS. PEKOPIHBIM ITOKAa3aTEIEM.

Poct npemuii conpoBOXIaeTcsi YBEIMUYEHUEM CTPAXOBBIX BBIILIAT. BBINIaTel 1o cTpaxoBaHUIO
*u3HU B 2024 TOomy COCTaBHIM OKOJIO 43,6 MJIPA TT, YTO CBUICTEILCTBYET O POCTE BOCTPEOOBAHHOCTH
CTPaxOBbIX IIPOAYKTOB U IOBBILLIEHUH JI0BEPUsI HACETICHMUSL.

OCHOBHBIE TEH/ICHIINH:

1. Poct npemuii yckopsercs. CpenHeronoBoil temn pocta npessimaer 10—-12 %.

2. YkpenieHHe MHBECTUIIMOHHOM cocTaBistonied. bonee 70 % akTMBOB KOMITaHWI pa3MEIIECHO B
HAJEKHBIX (PMHAHCOBBIX MHCTPYMEHTAX.

3. YBennueHue mNOTPEOHOCTH B HAKOMMUTEIbHBIX M MEAMIIMHCKUX Mporpammax. Hacenenue
BBIOMPAET MPOIYKTHI, KOTOPBIE COBMEUIAIOT 3AIIUTY OT PUCKOB U JOJITOCPOYHBIE HAKOTLIICHUS.

4. PocT KOpIIOpAaTUBHBIX MPOrpaMM CTpPaxoBaHUSA >KW3HHU. KpymnHble NpeanpusTus akTHUBHEE
BHEJIPSAIOT CTPAXOBAaHUE COTPYIHUKOB KaK 4aCTh COLIMATBHON MaKeTa.

OTU JaHHBIE TOATBEPXkAAIOT, YTO CTPAXOBAHWE KHU3HU CTAHOBHUTCS OJHUM U3 KIIHOYEBBIX
HanpaBleHU PUHAHCOBOM 3amKThI rpakaan Kazaxcrana.

IIpemun crpaxoBbix komnanuii (2020-2024)

2020 2021 2022 2023 2024

2020 2021 2022 2023 m 2024

Pucynok 1 — [Ipemun crpaxossix komnanuii 2020-2024 rr. (Mapa. 1r)

CTadnabHbIH pocT MpemMmuii:

o CrpaxoBsie npemun yBeauuuianch ¢ 149,8 mupa tr B 2020 rogy o 199,5 mupa tr B 2024 roxy.

o (CpenneromoBoii Temn pocta coctapisieT mpumepHo 8—10 %, 9To oTpaxkaeT yCcTOHINBOE
paciiMpeHre CerMeHTa CTPaXOBaHUS KU3HU.

3amensieHHe pocTa B MOCJIeHHE TOAbI:

o Habmogaercst HebombIoe CHIKeHHE TeMia pocta ¢ 8,6 % (2021-2022 rr.) mo okoio 6 %
(2023 1), 4TO MOXKET OBITH CBSI3aHO C HACBHIILIEHUEM PhIHKA MJIM MAaKPOIKOHOMHUECKUMH (PaKTOpaMH.

JInaepcTBO CTpaxoBaHUs JKM3HH HA PbIHKE:

o Poct npeMuii NOATBEPKAAET, UYTO CTPAXOBAHHE KU3HU CTAHOBUTCS KJIFOUEBBIM HAIIPABIEHUEM
(uHAHCOBOH 3aIIUTHI HACETICHHUS.

o YBenMYEHHE NIPEMHUI CO3/1a€T 3HAUNTENbHBIE HMHBECTUIIMOHHBIE PECYPCHI AJI1 KOMIIAHUN U
HSKOHOMMKH B IIEJIOM.

Tennenuus Ha Oyayuiee:
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e Ecnu poct nponomxkurcs Ha Tekyuiem ypoBHe, cermeHT J{CXK OyaeT ykperisaTh CBOO OO Ha
PBIHKE, CTUMYJIMPOBATh Pa3BUTHE HAKOIUTEIBHBIX U MEAUIIMHCKUX IIPOrPAMM, a TAK)KE ITOBBIIIATH
JIOBEPUE HACEIICHUS K CTPAXOBBIM OPraHU3aLUsAM.

Hoast crpaxoBaHusi »KU3HU B 001eM o0beMe npemMui

2024

2023

2022

20 [

0 10 20 30 40 50 60

m 2020 m2021 © 2022 w2023 2024

Pucynok 2 —[lonst cTpaxoBaHUs )KU3HH B 00111eM o0beMe ripemuii (%)

Jlonst cTpaxoBaHUs JKHM3HM B 00IIEeM oObeMe MpeMHil IOKa3blBa€T YCTOWYUBBIM pOCT, ¢
yBEJIMYEHUEM Ha 7,8 MPOLIEHTHBIX ITyHKTA 3a MATh JIET.

Tennenuus pocra oTpaxaeT yBEIMUYCHHUE JOBEpUS HACEIECHUS K CTPaXOBbIM IPOIYKTaM, a TaKXKe
MOBBIIIEHUE POJIM CTPAXOBAHUS )KU3HU KaK HHCTPYMEHTA (PMHAHCOBOM 3aIlIUTHI.

JUis CTpaxoBIIMKOB 3TO CUTHAJl O TOM, YTO CETMEHT CTPaXOBaHUS >KU3HU IPOAOIDKAET ObITh
NPUOPUTETHBIM JJIs1  Pa3pabOTKH HOBBIX IMPOTPaMM, MAapKETHHIOBBIX CTpaTernii W BHEIPEHUS
U (POBBIX CEPBUCOB.

TpeGosanus u kputepun 3¢ pextruBHol Monenu ACXK mis cucteMsl 37jpaBoOOXpaHEHUs

Hcxons u3 Teopun, NpakTUKUA U OCOOEHHOCTEH CTPaxOBOIO PhIHKA, MOXHO BBIACITUTH KIIIOUEBbIE
TpeOOBaHuUs, KOTOPHIM JO0JKHA YAOBIETBOPATH 3 dexkruBHas monens JCK:

1. KOMIIIEKCHOCTh CTPaxOBOrO MOKPBHITUS — BKIIOUYEHUE TPAJUIMOHHBIX PUCKOB (CMEpTH,
MHBAJINIHOCTD, JOKUTHE) + PHCKOB, CBSI3aHHBIX C COCTOSIHUEM 3/10pOBbs (OOJIE3HH, KPUTHUECKUE
3a0o0eBaHus1, BpEMEHHAsI HETPYAOCTIOCOOHOCTh, peaduIuTaIs, YXO).

2. TMOKOCTh M aJaTUBHOCTh YCIOBUI — pa3nuuHble Tapu@Hble MIaHbl (Ol0mKeTHbIE, 0a30BbIE,
paciiipeHHbIE), BO3MOXKHOCTh TPYIIIOBOrO (KOPHOPAaTUBHOIO) U WHAMBUAYAJIbHOTO CTpPaXOBaHMS,
BBIOOp TTAKETOB YCIIYT.

3. Jlonrocpo4HOCTh M yCTOMYMBOCTh — HAKONUTEIbHBIE KOMIIOHEHTBl, WHBECTUIMOHHAs
MOJIMTUKA CTPaxOoBOW KOMIIAHHWH, pe3epBHbIE (DOHIBI, aJeKBaTHOE I[€HOOOpa3oBaHHE, YINpaBICHUE
aKTyapHBIMU PUCKAMHU.

4. CouuanbHas CIPaBeTMBOCTh M JIOCTYMHOCTh — OaJaHC MEXIy KOMMEPYECKUM HHTEPECOM
CTPaxOBUIMKOB U COIMAJIbHOM 3ajadeil: mnporpamMmbl JODKHBI OBITH JOCTYNHBI HE TOJIBKO
COCTOSITENIbHBIM, HO U CPEJTHUM CIIOSIM.

5. Tlpo3padHocTh U AOBEpHE — YETKHE YCIOBUS, MHPOPMUPOBAHHOCTh CTPaXoBaTesl, penyTalus
1 HaIEKHOCTh CTPAXOBOI0 ONIEPaTopa, HaJ[30p U PETyIUPOBAHUE.

6. MHrerpanus co 30paBOOXpPAaHEHHEM — COTPYOHMYECTBO CTPAXOBLIMKOB, MEIUIIMHCKUX
YUPEXKIEHUN M, BO3MOXKHO, TOCYJapCTBa; MEXaHHW3M HaIIpaBJICHUS 3asBJIECHUM, IOKPBITHE
MEIUIIUHCKUX U CBA3aHHBIX C HUMH PAacX0/J0B, peadHIUTALN, YXOI.
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7. Ynpasnenue puckamu adverse selection u moral hazard — crpaxoBble aHIeppalTUHT, OLIEHKA
COCTOSIHUS 370pOBbs, AU depeHuunanys Tapugo, BOSMOKHO — MUHHMAJIbHBIN 00S3aTeNIbHBINA B3HOC,
CTpaxoBaHUE IPYyNIIaMH, IPUMEHEHUE aKTyapHbBIX MOJIEIICH.

Tabnuma 1 - CTpykTypa ¥ OCHOBHBIE 3JI€MEHTHI MPOrPaMMbl T0OPOBOJIBLHOTO CTPAXOBAHUSA JKU3HU
B CUCTEME 3/[paBOOXPAHECHHUS

Kommonent

HOHI/IcaHHe / peKOMEHTa1ust

Tunel nporpamMmm

1. ba3zoBasi — MOKpBITHE CMEPTH / UHBAIMIHOCTH / JOXKUTHUS;2. PacmmpenHast
— no0aBJeHre MEAUIIMHCKUX PUCKOB: Cephe3HbIe 00JIE3HU, KPUTUUYECKHE
3a0o0JieBaHus, IJIUTENIBHOE JICUeHUE, peaduInTanus;3.
ConuanbHO-OpUEHTUPOBAHHAS — € CYOCHIUPOBAHUEM IS YSI3BUMBIX TPYIIIT
(meHCMOHEPHI, HU3KHUI J10X0/, XPOHUYECKH OOJIbHBIE).

Tapudsl 1 B3HOCHI

I'ubkue Tapudsl: peryisipHbie TPeMHUH (€KEMECIIHO/€IKETOTHO), C
BO3MOYKHOCTBIO TPYIIIIOBOTO CTPaxoBaHUs (KOPIIOPATHBHOE),
UHAUBUAYaIbHOTO. JInddepeHuams no Bo3pacTy, COCTOSIHUIO 30POBbS,
MAKeTy YCIyT.

MexaHu3M BBIILJIAT

B 3aBHCHMOCTH OT COOBITHS: CMEPTh — HACJICAHUKAM, HHBAJIHIHOCTh —
AHHYWUTET / CTUHOBPEMEHHAs BBIILIaTa, 00JIC3HU / JIeueHne / peaduiuTanus —
MOKPBITHE PACXOJI0B HA MEIUIIUHCKHIE YCIYTH, JIEKapCTBa, YXO/I,
peadUITUTAIUIO.

HaxonurenpHbIH
KOMIIOHEHT

YacTh B3HOCOB (JOPMHUPYET pe3epPB, KOTOPHI HHBECTHPYETCS
(KOoHCepBaTUBHbBIE MHCTPYMEHTHI) J1s1 00€CIeUeHus JOIATOCPOUYHOM
YCTOMYMBOCTH, JAOJITOKHUTEIBCTBA M1OJIMCA, AaHHYUTETOB.

KonTtpons cocTosanus
310pPOBBS /
aHJEppauTHUHT

[Tpu 3aKTr04eHUN — MEIUIIMHCKAsT aHKETa, BOBMOXKHBIE 00cienoBanus. J{is
MPOJICHUST — TIEPEOCBUACTEIHLCTBOBAHIE, MOHHUTOPUHT PACXOA0B. JTO
cHmxkaet adverse selection.

WNHurerpanus ¢
MeYUYpEKICHUAMU

Hanuyune cetn MEAUIIMHCKUX YUPEKICHUN-TIAPTHEPOB, NPSMON Pacy€T
CTpaxXOBIIMKa ¢ KIMHUKAMHU, KOHTPOJIb KauecTBa U 00beMa yciyr. Bo3moxkHo,
acCHUCTaHC-CITy>k0a JUIs COTPOBOXKICHNUS AllUEHTOB.

Counaanaﬂ MTOJIUTHKA /

CY6CI/II[I/IpOBaHI/IC

FOCYI[apCTBeHHOG CTUMYJIMPOBAHUC: HAJIOTOBBIC JIBI'OTHI, CY6CI/I,Z[I/II/I,
COBMCCTHBLIC ITPOTpAMMBI [UIA YA3BUMBIX I'DYIIIL. OTO MOBHIIIAET AOCTYITHOCTD.

[Ipo3payHocTh U
peryinpoBaHue

Ob6s3arenbHble CTAaHAAPTHI PACKPBITHSI YCIOBUN, OTYETHOCTH, CTPaXOBbIE
pe3epBbl, TOCYAapCTBEHHBIN HA30p 32 CTPAXOBBIMU OpraHU3ALUSAMU.

VYipasieHue puckamu

AKTyapHbIE MOJIENIH, CTPAXOBbIE pe3epBbl, AU PepeHIIMPOBAHHbBIE TApUBI,
IpyNIOBbIE IPOTrpaMMbl, HHBECTUPOBAHUE PE3EPBOB, IEPHUOANYECKAS
MEPEOLIEHKA PUCKOB.

[Tpuniun paboThl MPOrpamMMbl

1. CrpaxoBarenb 3aKiIO4aeT JOTOBOp — BbIOMpaeT mnakeT (0as30BbIi / pacHIMpeHHbIH /
COIMAJTHHBIN ), OTNTAYMBACT B3HOC.

2. Ilpwm 3aKJIFOUYEHNN: aHIEPPAUTHHT — OLIEHKA 3/10POBbs, PUCKA.

3. B Tteuenue neicTBUS nonMca — peryiasipHble B3HOCHI, (GOPMUPOBAHUE PE3EPBOB.

4. B ciydae CTpaxoBOTO ciyyass — BBIILJIAThI/KOMIIEHCAIIMM COIVIACHO YCJIOBUSAM; B Cilydae
00J1e3HN/TPaBMbl — OpraHM3alMsl JICYEHUS 4Yepe3 CEeTh MAPTHEPCKUX MEIyUpeKJIeHUH, MOKpBITHE
pacxomos.
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5. JIasi HaKOMUTENBHBIX MPOTPaMM — I10 JIOCTHIKEHUH CpOKa JIOTOBOPa/BO3pacTa — BHIILIATA
HAKOIICHHOW CYMMBI JIN0O aHHYUTETA.

6. PerynsipHoe nepeocBHICTEILCTBOBAHUE 30POBbsI, MOHUTOPUHT UCIIOJIBL30BAHHUS MEIUIITHCKUX
YCIIYT, KOHTPOJIb PacX0JI0B CTPAXOBIIHUKA.

Bo3MOKHBIE PHCKH, OTPAaHUYEHHSI U CIIOCOOBI UX CMSATYCHHUS

« Adverse selection M MOpaTBHBIA PHCK. PelreHus: aHaeppaiiTHHT, MEIMIMHCKAS IPOBEPKA,
muddepermanys Tapugos, rpyrnnoBoe CTPaXOBaHUE, MOHUTOPUHT HCIIOIB30BAHUH YCIIYT.

e HeycroiunBoCTh (PMHAHCHPOBAHUS W MHBECTHLUOHHBIX PHUCKOB. PerieHus: KOHCepBaTHBHAs
MHBECTUIIMOHHAS TOJMTUKA, PE3CpBHBIC (DOHIBI, PE3EPB «CYXOro JOJray», MEPEoleHKa Hoprders,
CTPECC-TECTHI.

e Huskuit ypoBeHb [OBepHs M HeJOCTaTouHas HH()OPMUPOBAHHOCTH HAacelieHWs. PenieHws:
HpO3pavyHble YCIOBUS, IyOJIMYHAs OTYETHOCTh, OOpa30BaTEIbHBIC KAMIAHUH, TOCYIApCTBEHHOE
CTUMYJIMPOBaHKE, CYOCUIUH.

o ConmanbHOE HEPaBEHCTBO B JOCTYyINE. PelleHHs: CHeluaibHbIC COLHMANbHBIC IPOIPAMMBI,
cyOcHIHH, TbrOTHI, pasjeneHue TapupoB, KOMOMHUPOBAHHBIC (ITOCYIAPCTBEHHO-YACTHBIC) CXEMBI.

e AJMUHHCTpPATHBHBIC U OPraHU3ALUOHHBIC CIIOKHOCTH. PelieHus: cranapTiu3anusi 10roBOpoB,
COTPYAHUYECTBO  CTPAXOBIIMKOB, MEIUIMHCKAX YYPESKICHUH, BO3MOXKHO TOCYIapCTBEHHOE
y4acTHe/HaaA30p, TEXHOJIOTHs 3JICKTPOHHOro y4éTa, aBTOMATHU3allMs, CTPAXOBbIE U AaCCHCTAHCKHE

CITy>KOBI.

O6ocHOBaHME MPAKTUIECKOM 3HAUMMOCTHU U BBITOJI

e Jlnsa rpaxnaH — (QuHaHCOBas 3alllUTa CEMbH, CIIOKOMCTBUE, JOCTYN K KadyeCTBEHHOMU
MEIULIMHCKON IIOMOIIY, HAKOIIJICHUS.

o Jlmg CTPaxoBBIX KOMIIAHMM — pacClIMPEHHE pBIHKA, JOJIOCPOYHBIE  YCTOMYMBBIC
00s13aTeIbCTBA, BOSMOXHOCTh HHBECTHUIIHH, TUBEPCUDUKAIIUS PUCKOB.

o Jlima cucTEeMBl 30paBOOXPAHEHMS CTPAaHbl — CHMJKEHHME HArpy3KM Ha TIOCYJapCTBEHHBIN

OIOKET, NpPHUBIICUEHUE JONOJHUTENIbHBIX PECYpPCOB, TIOBBIIIEHHE KauecTBa M JOCTYNHOCTH
MEAMIMHCKUX YCIYyT, CTUMYJIUPOBAaHUE KOHKYPEHIUHU U 3()()EKTUBHOCTH.

e Jlns rocymapcTBa M SKOHOMHUKM — (DOPMHPOBAHUE JIOJITOCPOYHBIX (DHHAHCOBBIX PECYPCOB,
CHID)KEHUE COLIMATIbHOM YSI3BUMOCTH HAceNIeHUs, MOBbIIlIeHNEe (PMHAHCOBOW CTAaOMIILHOCTH, CTUMYJ JUIS
pa3BUTHS (PUHAHCOBOTO U CTPAXOBOTO PHIHKOB.

Takast MOJIENIb MOXKET CTaTh OCOOCHHO aKTyaJlbHOW B CTpaHax ¢ pa3BUBAIOLIEHCS YKOHOMUKOH, T1e
rOCyJapCTBEHHBIE MEXaHU3Mbl COLIMAIIBHON 3aIUTHI U 31PaBOOXPAHEHMS OIPAaHUYEHBI, a HACEICHUE
HY’K1aeTCs B IOIIOJIHUTEIIbHBIX TapaHTUAX U 3aLIUTE.

[TpeanoxeHnHas MOJEINb MPOrpaMMbl JOOPOBOJIBHOTO CTPaxXOBaHMs )KU3HU, HHTETPUPOBAaHHAS C
CHCTEMOW 37paBOOXPAHEHUS, JEMOHCTPUPYET TNOTEHUUAN cTaTb APQPEKTUBHBIM HHCTPYMEHTOM
COLMAJIbHOW 3amuThl M (UHAHCOBOW ycToiumBocTH. OHa codYeTaeT TPAAULUOHHBIE (QYHKIUH
CTPaXOBaHUs XU3HU, HAKOIUTEIBHBIE U COLMAIBHO-OPUEHTUPOBAHHBIC KOMIIOHEHTHI, a TaKXe AAET
BO3MOXKHOCTb TOKPBITh IIMPOKUH CIIEKTP PUCKOB — OT CMEPTH U HMHBAJIUIHOCTU 1O OOJe3HEH,
JIeYSHUS U peabuIUTaLUH.

Jiis ycrientHo# peanu3aniy HeoO0xoaruMa KOMITJIEKCHas: paboTa: HOpMaTuBHOE PeryaupoBaHue,
HaJ30p, MPO3PauHOCTh, YYaCTHE TOCYJapCTBEHHBIX U YACTHBIX CTPYKTYp, OOpa3oBaHHE HaCEICHMUS,
AKTMBHOE BOBJICYEHHME CTPAXOBBIX KOMIIAHUWA U MEJULMHCKUX YUPEKICHUN.

B nepcnextuBe, peanuzanus MOAOOHOM MOJENM MOXET TIOBBICUTH  COLHUAIbHYIO
3alUIIEHHOCTh, YKPENHUTh CTPAaXOBOM pBHIHOK, CHHU3UTh HArpy3ky Ha MyOJIMUYHbIE MEIULUHCKUE
OIO/)KETHI U MOBBICUTh KaY€CTBO MEIUIIMHCKHUX YCIYT.
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Abstract

The Aktogay porphyry copper deposit in eastern Kazakhstan hosts extensive hydrothermal
alteration zones that spatially control copper mineralization. This study presents a combined
methodological and applied investigation using modern infrared spectrometry and 3D geological
modeling to delineate and analyze these alteration zones. A portable ArcOptix UV-VIS-NIR
spectrometer was employed on drill core and pit samples, capturing reflectance spectra from 0.4 to
2.5 um. The spectral data were processed with The Spectral Geologist (TSG) software to identify
alteration minerals (e.g., sericite, kaolinite, chlorite) and to calculate diagnostic spectral indices such as
the AI-OH absorption wavelength (wavelength ~2200 nm, w2200) and depth (d2200). These spectral
parameters were integrated with detailed geological logs and modeled in 3D to construct an updated
alteration model of the Aktogay deposit. The results define a classic porphyry-style zonation: a
potassic core (biotite—K-feldspar + magnetite) with high-temperature white mica (short w2200 ~2195—
2205 nm), surrounded by a quartz—sericite (phyllic) shell (illite + sericite with w2200 ~2205-2210 nm)
and peripheral propylitic zone (chlorite—epidote, with Fe-rich chlorite and longer-wavelength w2200 in
late sericite). An intermediate chlorite—sericite zone and local advanced argillic caps (kaolinite/dickite,
w2200 >2210 nm) are also identified. High spectral absorption depths d2200 correlate with intense
quartz—sericite alteration and highest Cu grades, whereas lower d2200 and preserved magnetite occur
in the propylitic outskirts, reflecting low-grade or barren zones. The 3D model of alteration, supported
by spectral indices and magnetic susceptibility data, shows that the strongest copper mineralization
(bornite—chalcopyrite—pyrite) is confined to the potassic and phyllic domains, which are enveloped by
broader haloes of pyrite-dominated propylitic alteration. These findings demonstrate that infrared
spectrometric mapping of minerals and crystallinity indices can significantly enhance the definition of
hydrothermal alteration zoning and improve spatial correlation with copper mineralization in porphyry
systems. The integrated approach at Aktogay refines the exploration model of the deposit, allowing
more consistent, quantitative alteration domain classification and better targeting of high-grade zones.

Keywords: Porphyry copper; hydrothermal alteration; infrared spectrometry; spectral indices;
sericite; chlorite; 3D modeling; Aktogay deposit.

Introduction

Porphyry copper deposits are large-tonnage, low-grade systems defined by concentric
hydrothermal alteration zones developed around porphyritic intrusions [1]. Classical models describe
an outward progression from a central potassic core (biotite-K-feldspar) through phyllic and argillic
zones to a peripheral propylitic halo, with the highest copper grades typically associated with the
potassic and phyllic domains [1]. These alteration patterns provide critical vectors for exploration and
record the evolution of magmatic-hydrothermal fluids.

Recent advances in mineral exploration increasingly rely on quantitative mineralogical
techniques. Short-wave infrared (SWIR) spectrometry enables rapid identification of alteration
minerals through diagnostic absorption features in the 1300-2500 nm range [2]. Key minerals such as
white micas, chlorite, and kaolinite are identified by absorption bands near ~2200 nm (Al-OH) and
~2250 nm (Mg-OH/Fe-OH). Variations in absorption wavelength position and depth provide
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quantitative proxies for mineral chemistry and alteration intensity, improving delineation of
hydrothermal zonation.

The Aktogay Cu—Mo deposit, located in the North Balkhash metallogenic belt of Kazakhstan,
represents a suitable case study for applying these methods. Aktogay contains more than 1.6 Bt of ore
at ~0.33% Cu, with associated molybdenum, and is hosted by Carboniferous—Permian granodiorite to
diorite porphyry intrusions emplaced into volcanogenic-sedimentary rocks of the Keregetas Formation
[3]. Copper mineralization is mainly hosted by intrusive phases, forming a large stockwork system
exceeding 2 km in lateral extent and 1 km in vertical dimension.

Hydrothermal alteration at Aktogay conforms to classical porphyry models, comprising a central
potassic zone, surrounded by phyllic and chlorite—sericite alteration and an extensive propylitic halo,
with localized advanced argillic alteration near surface. These alteration domains correlate closely with
copper distribution, with chalcopyrite + bornite concentrated in the potassic and phyllic zones and
pyrite-dominated assemblages in the propylitic halo.

In this study, SWIR spectral data from drill core and bench samples were analyzed to identify
alteration minerals, derive diagnostic spectral indices, and integrate the results with geological and
geochemical information into a three-dimensional alteration framework. The results demonstrate that
SWIR spectrometry enhances alteration mapping resolution and improves discrimination of subtle
mineralogical transitions that are not consistently observable through visual logging alone, thereby
supporting more effective exploration targeting and geological modeling at the deposit scale.

2. Materials and methods

The study was based on drill core and open-pit samples collected from the Aktogay Cu—Mo
deposit. More than 5,000 m of diamond drill core from the 2019-2021 drilling campaigns were
examined, together with fresh rock chip samples taken from active pit benches. Geological logging
was conducted using standardized procedures, documenting lithology, alteration type and intensity,
vein assemblages, and sulfide mineralogy. Special attention was given to features critical for alteration
zonation, including intrusive versus volcanic host rocks, development of potassic, phyllic, argillic, and
propylitic alteration, vein types, and sulfide assemblages. This geological framework provided the
qualitative basis for subsequent spectral interpretation.

Representative samples were selected from logged intervals at typical spacing of 2—-5 m, with
closer spacing where rapid alteration changes were observed. Infrared spectra were acquired from
fresh, clean surfaces of half-core or freshly broken rock chips to avoid contamination by drilling fluids,
oxidation, or moisture. These procedures ensured that the spectral data accurately reflected in-situ
alteration mineralogy.

All samples were analyzed using a portable ArcOptix UV-VIS—NIR spectrometer covering the
200-2500 nm wavelength range, which encompasses diagnostic absorption features of hydrothermal
alteration minerals. The instrument was calibrated using a diffuse reflectance standard prior to
measurements. For each sample, multiple scans were averaged to improve signal-to-noise ratio.
Quality control included visual inspection of spectra, re-measurement of suspect results, and rejection
of spectra affected by noise, poor contact, or moisture. In total, more than 1,200 high-quality spectra
were collected and imported into The Spectral Geologist (TSG) software for interpretation.

Spectral interpretation was performed using TSG tools, including automatic mineral
identification via The Spectral Assistant and correlation matching against reference and project-
specific spectral libraries. Following mineral identification, diagnostic spectral indices were calculated
using profile fitting methods. Key parameters included the AI-OH absorption wavelength (w2200) and
depth (d2200), reflecting the composition and abundance of white mica and clay minerals, and the
Mg—OH/Fe—OH absorption wavelength (w2250) and depth (d2250), indicative of chlorite chemistry.
Variations in these indices provided quantitative proxies for alteration intensity and thermal gradients
within the hydrothermal system.

The spectrally derived mineralogical information was integrated with geological logging and
assay data into a three-dimensional model using Leapfrog Geo and Micromine software. Sample
intervals were classified into alteration domains based on combined geological and spectral criteria,
and implicit modeling techniques were applied to generate volumetric representations of potassic,
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phyllic, intermediate chlorite—sericite, propylitic, and locally advanced argillic zones. Spatial
relationships between alteration zones and copper—molybdenum mineralization were evaluated
through comparison with grade distributions and supporting datasets, including magnetic susceptibility
measurements.

Statistical analysis of the spectral indices confirmed systematic differences between alteration
zones, with consistent shifts in w2200 and w2250 reflecting changes in white mica and chlorite
composition. Measurement uncertainty was low, with repeated scans showing minimal variability.
Where overlapping alteration styles occurred, combination zones were defined to reflect the telescoped
nature of the Aktogay system. Overall, this integrated workflow enabled a more quantitative and
internally consistent delineation of hydrothermal alteration compared to traditional visual logging
alone.

3. Results and discussion

3.1. Infrared Spectral Characteristics of Alteration Minerals

SWIR spectra from the Aktogay deposit clearly discriminate the principal hydrothermal
alteration assemblages. Sericite-rich samples from the quartz—sericite (phyllic) zone are characterized
by a pronounced Al-OH absorption near 2.20 pm (w2200 = 2205 nm) and minor water-related
features at ~1.4 and 1.9 um (Figure 2). The depth of the AI-OH feature (d2200) commonly exceeds
0.30-0.40, indicating abundant, well-crystalline white mica. In contrast, samples from the potassic K-
feldspar—biotite core show weak or absent 2.20 pm absorption, consistent with the SWIR-inactive
nature of K-feldspar and biotite; their spectra are dominated by subtle Fe—OH features near 2.30-2.35
pm from secondary chlorite or biotite. Propylitic samples display broad absorptions centered near
~2.25 um with Fe—OH doublets at ~2.33 and 2.38 um, and negligible AI-OH features, reflecting
chlorite—epidote assemblages. Advanced argillic samples are readily distinguished by their
characteristic kaolinite doublet at ~2.17 and 2.21 pum, together with strong water bands and short-
wavelength AI-OH minima.
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Figure 2. Example infrared reflectance spectrum of a sericite-bearing sample from Aktogay
(illite—muscovite dominant).

Statistical analysis of spectral indices confirms systematic variation between alteration zones.
The AI-OH absorption wavelength (w2200) shifts progressively from shorter values in the potassic
core (~2195-2205 nm) to longer values in the phyllic and peripheral zones (~2205-2215 nm), as
illustrated in Figure 3. This trend reflects a transition from high-temperature, Al-rich
muscovite/paragonite toward more phengitic or low-temperature clay-rich assemblages. Similar
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relationships have been documented in other porphyry systems and are interpreted as a reliable proxy
for thermal gradients. Absorption depth (d2200) is highest in the phyllic zone, moderate where sericite
overprints potassic assemblages, and minimal in propylitic rocks, providing a quantitative measure of
alteration intensity.
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Figure 3. Box-and-whisker distribution of the AI-OH absorption wavelength (w2200) in SWIR
spectra for different alteration domains at Aktogay.

Chlorite composition is further constrained by the Mg—OH/Fe-OH absorption wavelength
(w2250). Mg-rich chlorite, interpreted as replacing biotite in potassic or inner transitional zones,
exhibits w2250 around 2244-2248 nm, whereas Fe-rich chlorite in phyllic and propylitic zones
absorbs at longer wavelengths (~2254-2260 nm). Mapping these shifts provided an additional
compositional vector that closely corresponds to geological alteration boundaries.

3.2. Three-Dimensional Alteration Zoning and Relation to Mineralization

Integration of spectral indices, geological logging, and assay data into a 3D model reveals a
telescoped porphyry system consistent with classical models but with deposit-specific asymmetry. The
potassic core forms a funnel-shaped volume at depth, hosting the highest copper grades, and is
surrounded by a transitional chlorite—sericite zone and an extensive phyllic shell (Figure 4). Copper
mineralization is concentrated within the potassic and phyllic domains, while the outer propylitic halo
is essentially barren, marked by abundant pyrite and relict magnetite.

Spectral data were critical in refining zone boundaries, particularly where visual logging was
ambiguous. Mixed spectral signatures identified zones of phyllic overprint on potassic assemblages,
which coincide with the most sulfide-rich parts of the orebody. An advanced argillic alteration cap,
previously poorly constrained, was delineated in the northwestern sector by diagnostic kaolinite—
alunite spectra and is interpreted as a remnant lithocap overlying the porphyry system.

3.3. Comparison with Conceptual Models and Implications

Comparison with a generalized telescoped porphyry model (Figure 5) demonstrates close
agreement between the observed alteration architecture at Aktogay and classical concepts. The
application of SWIR spectrometry provided quantitative criteria (e.g., thresholds in w2200, w2250,
and d2200) for defining alteration domains, reducing subjectivity inherent in traditional logging. These
results highlight the effectiveness of integrating spectral mineralogy with geological observations to
improve alteration mapping, orebody delineation, and exploration targeting. At Aktogay, this approach
refined the spatial relationship between alteration zones and Cu—Mo mineralization and provides a
transferable workflow for similar porphyry deposits.

125



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 1(292) 2025 .

_ Vuggy residual
= quartz/silicification
’l’-,,."

—

argillic

kaolinite

Unaltered

1km ]

Figure 5. Conceptual sketch of alteration zones in a telescoped porphyry copper system (after
Sillitoe, 2010).

4. Conclusions

This study demonstrates the effectiveness of modern exploration tools—SWIR infrared
spectrometry combined with advanced 3D modeling—for characterizing a large porphyry copper
system. At the Aktogay deposit, ArcOptix SWIR measurements enabled rapid in-situ identification of
alteration minerals and quantitative assessment of alteration intensity through diagnostic spectral
indices. Integration of spectral data with geological logging and magnetic susceptibility measurements
produced a high-resolution 3D alteration model that reproduces classical porphyry zonation while
capturing deposit-specific telescoping. Distinct spectral signatures differentiate potassic, phyllic,
propylitic, and advanced argillic zones, with systematic variations in w2200, d2200, and w2250
reflecting mineral chemistry, temperature gradients, and alteration intensity.

The refined 3D model confirms a bowl-shaped potassic core surrounded by a phyllic shell and a
broad propylitic halo, with copper mineralization largely confined to the potassic—phyllic domains and
diminishing sharply outward. Spectral indices provide practical vectors to mineralization: shorter
w2200 and higher d2200 indicate proximity to fertile zones, whereas long w2200 or absent AI-OH
features mark distal, weakly mineralized areas. Overall, integrating SWIR spectral mineralogy with
traditional geological analysis significantly improves the resolution and confidence of alteration
mapping at Aktogay and offers a transferable, cost-effective workflow for exploration targeting,
resource modeling, and mine planning at porphyry copper deposits.

Data availability statement

The original contributions presented in this study are included in the article. Further inquiries can
be directed to the corresponding author.
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BJUSHUE JIEKTPOJIUTHO-IVIASMEHHOM 3AKAJIKM HA CTOMKOCTh
CTAJIEH MAPKH 45 ! 65T K ABPASUBHOMY U3HAIIIMBAHHUIO

C.K. Typycoexog!, 0.0. Pauc'”, M. Kyoaiibepzenoea'
THAO «Illokapim Yuusepcumemy
071412, Pecnybonuxa Kazaxcman, e. Cemeti, ya. I nunxu, 20 A

AHHoTanus:B nanHoil paboTe npeacTaBieHbl pe3yibTaThl IKCIIEPUMEHTATBHOIO HCCIIeI0BAHUS
BIUSHUS  DJIEKTPOJUTHO-IUIa3MEHHOM  3akanku (OII3) Ha  U3MEHEeHHWE  MHKpPOCTPYKTYpHI,
MUKpPOTBEPJOCTH M CTOMKOCTH K aOpa3MBHOMY H3HAIIMBAHUIO IIHPOKO  MPUMEHSEMBIX
KOHCTPYKIIMOHHBIX cTaynieii Mapok 45 u 65I'. OOpaboTka MpoBOAMIACH B AIIEKTPOIUTE HA OCHOBE
BOJTHOTO pacTBOpa kapOonara HaTpus npu Hanpspkenun 300-320 B u Bpemenu BozneicTBus 2—3
cexyHabl. Meron D113 obecrieunBai CBEpPXBBICOKHE CKOPOCTH HArpeBa M MOCIEIYIOIIETr0 OXJIaXICHUS
3a CcuéT MNpsAMOro KOHTAKTa C JJIEKTPOJUTOM, YTO CHOCOOCTBOBANO (OPMUPOBAHUIO TOHKOTO
YOPOYHEHHOTO  CIOS €  MapTCHCUTHOW  CTPYKTYpOH H  KapOMTHBIMH  BKJIIOUYCHUSMH.
Pe3ynbpTaThl MUKPOCTPYKTYPHOI'O aHaIM3a MOKa3ajdl HaJIW4YUe TPEX XapaKTEPHBIX 30H: 3aKaJIEHHOIO
CJI0Sl, 30Hbl TEPMHUYECKOTO BIMSHUS U HEU3MEHEHHOW MaTpuibl. MUKpPOTBEPIOCTh NOBEPXHOCTU
nocine JOII3 Bo3pocna B 1,6-1,8 paza mo CpaBHEHUIO C MCXOJHBIM COCTOSIHUEM, a CTOMKOCTh K

abpasuBHOMy wm3HOCY — B 1,3—1,6 pa3za. OrMedaercs TMOJOXHUTCILHOS BIIMSHUC YBEITHUCHUS
MPOJOJKUTENFHOCTH 00pabOTKM Ha IJIACTUYHOCTh IMOBEPXHOCTHOTO CJIOSI MPH HE3HAUYUTEIHHOM
CHIKCHUH TBEPIOCTH.

[TonyyeHHble JaHHbIE MOATBEPXKIAIOT BBICOKYIO 3¢ ¢dexktuBHOCcT, OII3 B KauecTBe pecypco- U
sHeprocOeperaroIero MeToJa JOKalbHOT0 MOBEPXHOCTHOIO YIPOUYHEHUs, CIIOCOOHOI0 3HAYMTEIbHO
YBEIIMYHUTH CPOK CIYyXOBI AeTaneid, paboTaonmx B YCIOBHIX (PPUKIMOHHOTO U aOpa3MBHOTO HM3HOCA.
Metox MoxeT ObIThb PEKOMEHJOBAH JJIs BHEAPEHHUS B  TEXHOJOIMUECKHE  IIPOLECCHI
MaIIMHOCTPOUTENIbHBIX, TPAHCIOPTHBIX U CEIbCKOX03IMCTBEHHBIX IPEATPUITUH.

KiroueBble cjioBa: 3J€KTPOJUTHO-INIA3MEHHAs 3aKaika, aOpa3suBHBIN N3HOC, MUKPOTBEPAOCTb,
MapTeHCUT, cTaib 45, ctanb 651

Beenenne

[ToBbI1IEHME HAIEKHOCTH, JOJITOBEYHOCTH U SKCIUTYyaTAllMOHHON YCTOMYUBOCTY A€TAJIEH MAIIUH
U KOHCTPYKLHMH OCTa€Tcs OAHOM U3 KIIHOYEBBIX 3a]1ad COBpEMEHHOM MHxeHepuu. OcCOOEHHO OCTpo 3Ta
npobiieMa CTOMT B TakuX OTpaciix, KaK MalIMHOCTPOEHHUE, TPaHCIOPT, TOpHOJOObIBaroLIas U
CEJIbCKOXO3SIICTBEHHAs] TEXHUKA, TJ€ JETAIN JKCIUTyaTUPYIOTCS B TSKENBIX YCIOBHSX, IOABEPrasiCh
BO3JICHCTBUIO BBICOKMX KOHTAKTHBIX Harpy3oK, YJIapoB, BuOpanuii U aOpa3suBHOrO H3HOCA.
Krnaccuueckne KOHCTPYKLMOHHBIE CTalId, Takue Kak 45 u 651, TpaaAMLMOHHO NPUMEHSIOTCS IS
W3rOTOBJIEHUS BaJOB, OCEH, peccop, pblYaroB, NaJbLIEB U APYTUX OTBETCTBEHHBIX Y3JI0B. DTH CTallu
o0JIafjaloT XOpOIIMM COYETaHMEM MPOYHOCTH, IUIACTUYHOCTH M TEXHOJOTMYHOCTH, OJHAKO IpH
JUIMTEJIBHON JKCIUTyaTallud B arpeCCUBHBIX YCJIOBHUAX OHH JEMOHCTPHUPYIOT OIPaHHUYEHHBIN pecypc
13-3a U3HOCA ITIOBEPXHOCTHBIX CIIOEB.

CymecTByromue MeTOAbl IOBBIIIEHUS HW3HOCOCTOMKOCTH — 3aKalka C MOCIEIYHOLUM
OTIIyCKOM, LIEMEHTAlLlMs, HUTPOLIEMEHTAIUsI, UHAYKIIMOHHAs 3aKajlka U Ap. — IO3BOJIAIOT JIOKAJIbHO
U3MEHSTh CTPYKTYpPY MOBEPXHOCTHOTO CJIOSI, OJTHAKO 00JIaal0T PSAOM CYIIECTBEHHBIX OIpaHUYECHUN.
Bo-niepBbIX, 3TO BBICOKAas SHEPrOEMKOCTb M JUINTENBHOCTh TEXHOJOTMYECKOIro LMKIA. Bo-BTOpBIX,
MHOTHE U3 3THX METOJOB TpeOYIOT JOpPOTOCTOSIIIET0 OOOPYIOBaHHUS M TNPUMEHEHHS 3aIIUTHBIX
atMocdep unu Bakyyma. Kpome Toro, B psjae ciyyaeB HaOJIOAal0TCs TepMHUeckHe aedopManuu u
yXyZllleHue BHYTPEHHUX HANPSHKEHUH B I€TalsIX.

B nocneanue roasl Bc€ OOJBIIYIO MOIMYJISPHOCTH NMPHOOPETAET TEXHOJIOTHS 3JEKTPOJMTHO-
miasMeHHoit oopadorku (IIO), B yaCTHOCTH — JIEKTPOJIUTHO-TIa3MeHHO# 3akaiku (III3), kak
3G deKTUBHBI U pecypcocOeperaromuii cnocod MoaAn(pUKaluu MOBEPXHOCTHBIX clo&B. ITpuniun
METOJIa OCHOBaH Ha 00pa30BaHUU BOKPYT JETANU MJIA3MEHHOI'O CJIOS 32 CYET BO3JIEHUCTBUSL BBICOKOIO
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HaIpsDKEHUs B BOJHOM 3JI€KTponuTe. HarpeB moBepXHOCTH OCYLIECTBIIAETCA 3a CUET TEIUIA MIa3MBbl, U
Cpa3y IOCJI€ OTKJIFOUEHHsI HAIPSHKEHUs! MPOUCXOAUT MHTEHCUBHOE OXJIAXKIEHUE B TOM K€ pacTBOPE.
OT0 UPUBOAUT K (HOPMHUPOBAHUIO YINPOYHEHHOW MApPTEHCUTHOW CTPYKTYpbl C BO3MOXHBIM
HACBILIEHUEM MTOBEPXHOCTH aKTUBHBIMH 3JIEMEHTaMHU, IPUCYTCTBYIOIIMMHU B 3iekTponute. ObpaboTka
MPOXOAUT B aTMocdepe OKpPYKAIOLIeTo BO3AyXa, 0€3 MPUMEHEHHs 3allUTHBIX Ta30B M CIOXKHOMN
TEPMOIIEYH, a TEXHOJOrHS JIETKO MacIITabupyeTcss U HHTETPUPYETCS B  CYILECTBYIOIIHE
IIPOU3BOJICTBEHHBIE JIMHUU.

HccnenoBanus, BBIOJIHEHHBIE B IOCIEOHUE TOAbI, nmoATBepawiu 3¢ddexkruBHocTs JII3 mpu
YOPOYHEHUHM HU3KOJETHPOBAHHBIX cTaned, Takux kak 20IJI, 65T u npyrux [1,2]. Opnako
OTpaHUYCHHOE KOJUYECTBO IMyOJHMKalUKA TOCBAIIEHO BozaeicTBuio OII3 Ha yriepoaucTeie
KOHCTPYKLIMOHHBIE CTajJM, Takue Kak cTajgb 45, HeCMOTps Ha €€ IIMPOKOE pacIpOoCTpaHEHHUE.
CpaBHHTENIBHOE HM3y4eHHE TOBenaeHus ctaned 45 u 651 mpu DII3 mo3BogUT pacmupuTh 00JIaCTh
NPUMEHEHHS METOJIa, & TAKXKE ONTUMHU3UPOBATh PEXKUMbI 00pa0OTKU C YYETOM XMMHUYECKOTO COCTaBa
Y UCXOJTHOM CTPYKTYpPBI Marepuana.

Lenbto naHHOM  pa®oOTBHl  SBISIETCS  JKCIIEPUMEHTAJIbLHOE  HCCJIeJOBAHHE  BJIUSIHUS
3JIEKTPOJIMTHO-IUIA3MEHHOM 3aKAJIKH HAa MHKPOCTPYKTYPY, MHKPOTBEPAOCTh U CTOHMKOCTH K
a0pa3sMBHOMY H3HAIIMBaHUIO cTajeid 45 m 65I', a Taxxke oOocHOBaHHME H(PPEKTHBHOCTH U
TEXHOJIOTHYECKON I1e1eco000pa3sHOCTH UCHoab30BaHus OII3 B MPOMBINUIEHHOCTH VIS YIPOYHEHUS
nerainei, paboTaroUMX B yCIOBUSIX HHTEHCUBHOTO TPEHMSL.

YcioBus U MeTOABI HCCJIEIOBAHUS

B mnHacrosmieit pabore 00beKTaMH HCCIEAOBAaHUS BBIOpPAHBI IIMPOKO MPUMEHSEMBbIE
KOHCTPYKLIMOHHBIE CcTaiu Mapok 45 u 65I', xoTopble 4acTo MCHONB3YIOTCS MHPU H3TOTOBICHUU
neranei, paboTaroMX B YCIOBUAX a0pa3sMBHOr0, KOHTAKTHOTO U yAapHOro u3Hoca. Ctans 45 — 3T0
yriaepoanucTas KOHCTPYKIMOHHAS CTallb, XapaKTEePHU3YIOIAsACs XOPOUIMM COYETAaHHUEM IPOYHOCTH,
TUTACTHYHOCTH M oOpabareiBaeMocTu. Ctanb 651" OTHOCHTCS K BBICOKOYTJIIEPOIUCTHIM TPY>KUHHBIM
CTaJIsIM, OOJAJAIOIIMM TOBBIIIEHHON TBEPAOCTHIO U M3HOCOCTOMKOCTBHIO OJaroaapsi MOBBIILICHHOMY
COJIEpKaHUIO yTIIepo/ia U Maprania. XUMHUYECKUN COCTaB CTayiei nmpuBenéH B Tadauie 1.

Tabmuma 1 — Xumudeckuil cocTaB UCCIIEIyEeMbIX cTajel, mac. %
Craab C Mn Si Cr Ni Cu S P
45 045 0,60 030 <025 <030 <030 <0,04 <0,04
65T 0,70 1,00 0,25 <0,25 <025 <0,20 <0,035 <0,035

[ToaroroBka 06pa3ioB

W3 yxa3zaHHBIX cTajedl ObUIM W3rOTOBJIEHBI 00pa3ibl pazmepoM 10 MM u qumHON 10 MM.
IToBepxHOCTH 00pa3loOB TMOJBEprajgach MpeABAPUTEIBLHON MeXxaHndeckoil oOpaborke: mnumdoBke
HaXJayHOW OyMaroil ¢ MOCTENEHHBIM YMEHBIIEHHUEM 3E€pHUCTOCTH, MOJUPOBKE C MPUMEHEHUEM
anMa3HoOU macThl (3epHO 1-3 MKM), a 3aTeM XHUMHUYECKOMY TpaBieHuo 4%-ubiM pacTBopoM HNOs B
sTa”oje. Takas MOJArOTOBKA IMO3BOJIMJIA OOECHEUUTh YHUCTYIO, IJIaJIKYI0 MOBEPXHOCTb U BBICOKYIO
BOCIIPOU3BOJMMOCTD PE3YIbTaTOB 00PaOOTKH.

VY c10BUS 3IEKTPONIUTHO-TIIIA3MEHHOM 3aKanKu

DNEeKTPONUTHO-TIJIa3MEHHAsl 3aKajka MpPOBOJWIACH HA YCTaHOBKE COOCTBEHHOH COOpKH,
BKJIIOYAIOIIEN MCTOYHUK MUTaHUS MOCTosHHOro Toka (o 400 B, 40 A), peakTop ¢ UUpKyIsuuen
ANIEKTPOJINTA U BOJSHOE OXJIaxJAeHHEe. B kauecTBe snexTponuta ucnonb3oBayics 20%-HbIIA BOJHBIN
pactBop kap0oHaTa HaTpus (Na:COs), NpUTOTOBICHHBIN U3 TUCTUIIIMPOBAHHON BOJBI.

[Tpouecc D113 BKiIOUYAN CAEAYIOINE MAPAMETPHI:
Hamnpsokenne mexny anonom u karonom: 300-320 B

Tok: 20-35 A

Temneparypa nosepxaoctu: 850—-1200 °C (o nupomMeTpy)
Bpewmst 06pabdoTku: 2 u 3 ceKyH bl

b s
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5.  OxnaxaeHue: B 3JEKTPOIUTE (€CTECTBEHHOE KOHBEKTHBHOE)

HarpeB mnpoucxomun 3a cu€T JOKAJIbHOTO IUIa3MEHHOIO pas3psia, BO3HUKAIOIIETO B
MPURJIEKTPOJHON O0JIACTH HA TPAHUIE AJICKTPOIUT—METAIUI. BBICTpBIA HarpeB W TOCIEAyIoIIce
WHTEHCUBHOE OXJQXICHUE TMPUBOAWIM K (OPMHUPOBAHUIO MAPTEHCUTHOW CTPYKTYypbl 0e3
HGOGXOI[I/IMOCTI/I MPUMCHCHHW BHCIIHCTO 3aKaJIOYHOI'0 OXJIAXKACHU .

PesyabTaTsl 1 00cy:KIeHne
MukpocTpykTypa
B ucxonnom coctostHuu:
1. Cranb 45 umeer heppUTHO-TIEPIUTHYIO CTPYKTYpY (puc. 1a-B) ;
2. Cranb 651" — nepIuTHO-IIEMEHTHTHYIO C TIOBBIIIICHHOHN TUCIIEPCHOCTHIO (puc. 1T-¢).
[Tocne DI13 nabmromaercs GopMupoBaHHe TOHKOM MapTEHCUTHOM CTPYKTYpbI TOIIKUHOMN 450-550
MKM C I'paJIM€HTHBIM IEPEX0/I0M K OCHOBHOM MaTpuile. Ha rpanunax 3€peH BbISIBICHBI JUCTIEPCHBIC

KapOUIHbIE BKIIOYEHHUS, YTO HOATBEPKAAETCI pe3yabTaTamMu POM.
3 - " . e v " S B Wi - 3,

‘~’/ ;_'Av-‘_l

Yo off ~

] o

a—B — 1714 cTaym 45; r—e — mist ctanu 651
Pucynok 1 — MukpoctpykTypa noBepxHoctu crained 45 u 651" no unocne 9113

CtpyKkTypa JIeIuTCs Ha TPU 30HBI:
1. 3axan€HHbIi cI0i — MENKUIl MapTEeHCUT ¢ KapOuaamu.
2. 30Ha TEPMUYECKOTO BIUSHUS — YaCTHUHBIN pacmajl MepiuTa.
3. Marpuna — Heu3MeHEHHas CTPYKTypa.

MukpoTBE€paOCTh
Mapka cramu~ [{o OI13 (HV)  Ilocne D113 (HV)  Ilpupoct
45 180-200 350-380 ~1,8%
65T 230-250 400450 ~1,6%

I'pagueHT MUKPOTBEPIOCTH OT MOBEPXHOCTHU K CEPALIEBUHE ObLI MJIABHBIM, YTO CHIXKAET
BEPOSTHOCTH TPEHIMHOOOpa30BaHMUSI.

AOpa3uBHBINA U3HOC

Mapka Macca u3Hoca 10 Macca u3Hoca nocJie IloBbllIeHUE
CTaJIH (mr) (mr) CTOMKOCTH
45 42,6 27,1 ~1,57x%
65T 35,4 26,8 ~1,32x%

Rz(l—i-%)a
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SARNANE I el

10.

3akiiroueHue
. UccnegoBanue moxasalio, 4TO 3JIEKTPOJIUTHO-TUIA3MEHHAsl 3aKajka 3HAYMTENIbHO IMOBBIIIACT
HW3HOCOCTOMKOCT, W TBEPAOCTh cTane 45 m 650" 3a cuér ¢opMupoBaHUS MapPTEHCUTHON
CTPYKTYPHI ¢ JUCTIEPCHBIMH yIpOUHSIOIMMHU (hazamu. [IpenmyniecTBa MmeToa:
JlokanbHOe ynpoyHeHue 6e3 U3MEHEHHSI TeOMETPUH JIETaH;
[ToBbrienne MmukpoTBEpAOCTH 10 1,8 paza;
Cuumxenue u3Hoca 1o 1,6 pasa;
DOHeprodPGeKTUBHOCTH U IKOJIOTHYHOCTb.
Meton  pekOMEHIOBaH K  NPUMEHEHHI0 B  MAIIMHOCTPOEHUH,  JKEJIE3HOIOPOKHOM,
TOPHOJOOBIBAIOIICH W CENbCKOXO3SIMICTBEHHOM — OTpacisX Juisi MOBBINIEHUS  pecypca
JKCIUTyaTaluu padoyux Jetaneil.
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Abstract

Sandstone-hosted uranium deposits represent one of the most important sources of raw
materials for the nuclear energy industry, which makes the quality of geological exploration and
reserve assessment a critical factor in their development. This paper examines the design of
prospecting and evaluation works and the assessment of uranium reserves at Site No. 4 of the Inkai
deposit, situated within the Shu—Sarysu uranium province in southern Kazakhstan. The deposit is
characterized by roll-front uranium mineralization localized within permeable sedimentary sequences
formed under contrasting redox conditions.

The study is based on an integrated interpretation of exploration drilling results, geological
observations, sampling data, and borehole geophysical surveys. A stepwise exploration strategy was
implemented, involving gradual densification of the drilling grid from preliminary reconnaissance to
detailed evaluation stages. Combined geological and geophysical analysis enabled identification of
uranium-bearing zones, construction of geological cross-sections, and delineation of calculation
blocks. Uranium reserves were estimated in accordance with the national classification system and
assigned to categories C1 and C2 depending on the density of drilling and the degree of geological
reliability.

Reserve calculations using different cutoff grade thresholds allowed evaluation of the
sensitivity of reserve estimates to technological and economic parameters. The results demonstrate that
the applied approach ensures reliable reserve assessment and may be effectively used for similar
sandstone-hosted uranium deposits, particularly those intended for development by in-situ recovery
methods.

Key words: uranium deposit; prospecting and evaluation works; reserve estimation; sandstone-
hosted uranium; roll-front mineralization; Inkai deposit; in-situ recovery

Introduction

Uranium is a key strategic resource for the nuclear energy sector, and the long-term stability of
its supply largely depends on the efficiency of geological exploration and the reliability of reserve
estimation. In this context, sandstone-hosted uranium deposits have become increasingly important
due to their favorable mining conditions and compatibility with in-situ recovery technologies, which
offer economic and environmental advantages.

At the early stages of deposit evaluation, the design of prospecting and evaluation works plays
a decisive role in determining the accuracy of geological models and reserve calculations. The
selection of drilling patterns, application of geological and geophysical methods, and interpretation of
exploration data directly affect the confidence level of reserve estimates. These issues are particularly
relevant for roll-front uranium deposits, where ore bodies are characterized by complex geometry,
lateral variability, and strong dependence on hydrogeochemical conditions.

The Inkai uranium deposit, located within the Shu—Sarysu uranium province of Kazakhstan, is
a well-known example of a large sandstone-hosted uranium system developed using in-situ recovery
methods. Uranium mineralization at Site No. 4 (Southern flank) is confined to permeable sedimentary
horizons and controlled by redox processes within the groundwater system. The geological complexity
of this area requires a well-founded and methodologically sound approach to exploration and reserve
assessment.

The objective of this study is to analyze the design of prospecting and evaluation works and to
assess uranium reserves and associated components at Site No. 4 of the Inkai deposit. The paper
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summarizes the results of exploration drilling, geological sampling, borehole geophysics, and reserve
calculations performed in accordance with national standards. Special attention is given to the
justification of drilling grid density, application of different cutoff grade scenarios, and evaluation of
reserve reliability for categories C1 and C2.

Materials and Methods

The study was carried out at Site No. 4 (Southern flank) of the Inkai uranium deposit, located
within the Shu—Sarysu uranium province of southern Kazakhstan. The deposit belongs to the
sandstone-hosted roll-front uranium type, where mineralization is controlled by redox processes within
permeable sedimentary horizons. Uranium-bearing zones are confined mainly to the Mynkuduk and
Inkuduk productive horizons composed of sandstones with interlayers of siltstones and clay deposits.
Uranium mineralization occurs at depths of approximately 435-700 m and is characterized by
significant lateral and vertical variability in thickness and grade distribution, which necessitates a
detailed and well-substantiated approach to prospecting and evaluation works.

Prospecting and evaluation drilling at Site No. 4 was conducted using a system of vertical
exploration boreholes. The drilling grid density was gradually refined in accordance with the stage of
geological exploration. Initial reconnaissance drilling was performed on a grid of 800 x 200 m,
followed by detailed evaluation drilling with grid densities of up to 100 x 50 m in areas with
confirmed uranium mineralization. This staged approach ensured reliable delineation of ore bodies and
provided sufficient geological information for reserve estimation. The spatial distribution of
exploration boreholes and the configuration of calculation blocks used for reserve assessment are
illustrated in Figure 1.

Figure 1. Layout of calculation blocks and drilling pattern at Site No. 4 of the Inkai deposit.
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All exploration boreholes were subjected to systematic geological logging, including
lithological description, identification of productive horizons, and delineation of mineralized intervals.
Sampling was carried out within uranium-bearing zones and adjacent barren rocks in accordance with
standard procedures. Sampling results were used to determine uranium grades, thicknesses of
mineralized intervals, and the distribution of associated components. These data formed the basis for
further geological interpretation and reserve calculations.

Borehole geophysical investigations played a key role in refining geological interpretations.
Gamma-ray logging was the primary geophysical method used to detect radioactive anomalies and to
identify uranium-bearing intervals continuously along borehole profiles. In addition, electrical logging
methods were applied to characterize lithological variations and filtration properties of host rocks.
Geophysical data were interpreted jointly with geological logging and sampling results, allowing
accurate determination of ore interval boundaries and verification of uranium grade distribution.

Integrated geological, sampling, and geophysical data were used to construct geological cross-
sections that reflect the stratigraphic position of productive horizons, the morphology of roll-front
uranium mineralization, and the spatial continuity of ore bodies. Representative geological cross-
sections selected for this study are shown in Figure 2. These cross-sections were used to substantiate
the geometry of calculation blocks and to support the reserve estimation process.

Figure 2. Geological cross-sections illustrating the structure of productive horizons and uranium
mineralization at Site No. 4 of the Inkai deposit.

Uranium reserve estimation was performed in accordance with the national classification system
for uranium deposits, with reserves categorized as C1 and C2 depending on drilling density and the
level of geological confidence. Calculation blocks were delineated based on geological boundaries,
borehole spacing, and continuity of mineralization identified in cross-sections. Reserve calculations
were carried out using several cutoff grade variants (mc > 0.0200, 0.0400, 0.0600, and 0.0800),
allowing assessment of reserve sensitivity to economic and technological parameters. Average
uranium grades, ore thicknesses, and volumetric parameters were calculated for each block, providing
a comprehensive basis for reserve evaluation.
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The reliability of the obtained results was ensured through verification of drilling data, cross-
checking of geophysical interpretations with sampling results, and analysis of uranium grade
variability within productive horizons. The applied methodological approach ensured consistency and
reproducibility of reserve estimation and reduced uncertainties associated with geological
heterogeneity.

Results and Discussion

The results of prospecting and evaluation works at Site No. 4 of the Inkai deposit demonstrate
that uranium mineralization is spatially confined to permeable sedimentary horizons and exhibits a
typical roll-front morphology. Analysis of drilling data and geological interpretations confirmed the
lateral continuity of uranium-bearing zones within the Mynkuduk and Inkuduk productive horizons,
while vertical distribution of mineralization is controlled by lithological heterogeneity and redox
boundaries. The spatial arrangement of calculation blocks and drilling pattern, as shown in Figure 1,
reflects the staged approach applied during exploration and provides a reliable framework for reserve
estimation.

Geological cross-sections constructed using integrated drilling, sampling, and geophysical data
reveal the internal structure of uranium mineralization and its relationship with host rocks. As
illustrated in Figure 2, uranium-bearing zones are characterized by lens-shaped and elongated bodies
with variable thickness, which is typical for sandstone-hosted roll-front deposits. The position of
mineralization along redox interfaces indicates the dominant role of groundwater flow and
geochemical processes in ore formation. These features were consistently traced across multiple
profiles, supporting the continuity of ore bodies within the evaluated area.

The applied drilling grid densities ensured an adequate level of geological confidence for reserve
classification. Areas covered by detailed drilling grids allowed reserves to be classified as category Cl,
while zones with wider borehole spacing were attributed to category C2. This differentiation reflects
the degree of geological knowledge and data density and is consistent with national classification
standards. The configuration of calculation blocks, shown in Figure 1, illustrates how geological
boundaries and drilling density were jointly considered during reserve estimation.

Reserve calculations performed using multiple cutoff grade variants (mc > 0.0200, 0.0400,
0.0600, and 0.0800) demonstrate a predictable decrease in reserve volumes with increasing cutoff
grade. Lower cutoff grades result in larger reserve estimates due to inclusion of marginally mineralized
zones, whereas higher cutoff grades provide a more conservative assessment focused on higher-grade
ore. This approach allows evaluation of reserve sensitivity to economic and technological factors and
supports decision-making at the pre-development stage.

The distribution of uranium grades within calculation blocks shows moderate variability, which
is typical for sandstone-hosted uranium deposits developed under ISR conditions. Integration of
gamma-ray logging data with sampling results significantly improved the accuracy of ore interval
delineation and reduced uncertainty in grade estimation. The consistency between geological
observations, geophysical interpretations, and calculated reserve parameters indicates the reliability of
the applied methodological approach.

The obtained results confirm that the designed prospecting and evaluation strategy is effective
for delineating uranium mineralization and assessing reserves at Site No. 4 of the Inkai deposit. The
combination of staged drilling, integrated geological and geophysical analysis, and block-based
reserve estimation provides a robust framework applicable to similar uranium deposits within the Shu—
Sarysu uranium province and other sandstone-hosted uranium systems.

Conclusion
The results of this study confirm that a phased and methodologically consistent approach to

prospecting and evaluation works provides a sound basis for uranium reserve assessment at Site No. 4
of the Inkai deposit. The integration of drilling data, geological logging, sampling results, and borehole
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geophysical information allowed reliable delineation of uranium-bearing zones and substantiation of
calculation block geometry. Differentiation of reserves into categories C1 and C2 reflects the applied
drilling density and level of geological confidence. Reserve estimation using multiple cutoff grade
variants demonstrated the influence of economic and technological factors on reserve volumes and
emphasized the importance of flexible evaluation criteria. The applied exploration and assessment
strategy has proven to be effective for sandstone-hosted roll-front uranium deposits and can be
recommended for use in similar geological settings within the Shu—Sarysu uranium province.

REFERENCES

1 LLP “VerShlna”. Feasibility study of industrial conditions for uranium reserves at Site No. 4 of
the Inkai deposit. Technical report. Kazakhstan, 2015. (in Russian).

2 Design documentation for prospecting and evaluation works at Site No. 4 of the Inkai uranium
deposit. Project report. Kazakhstan, 2014. (in Russian).

3 Geological cross-sections and calculation block layouts of Site No. 4, Inkai deposit. Graphic
appendices to prospecting and evaluation documentation. Kazakhstan, 2014-2015. (in Russian).

4 TAEA. Guidebook on geological exploration for uranium deposits. IAEA-TECDOC-1622.
Vienna: International Atomic Energy Agency, 2009.

5 TAEA. World distribution of uranium deposits (UDEPO) with uranium deposit classification.
TIAEA, Vienna, 2018.

6 Dahlkamp, F.J. Uranium Deposits of the World: Distribution, Geology, and Resources. Berlin—
Heidelberg: Springer-Verlag, 2009. https://doi.org/10.1007/978-3-540-78546-1

7 Cuney, M., Kyser, K. (eds.). Recent and Not-So-Recent Developments in Uranium Deposits and
Implications for Exploration. Society of Economic Geologists, Special Publication No. 15, 2009.

8 Mudd, G.M. Uranium mining in Australia: Environmental, economic and social impacts. Ore
Geology Reviews, 38(3), 2010, pp. 264—279. https://doi.org/10.1016/j.oregeorev.2010.04.005

9 Zaitsev, A.N., Smirnov, V.I. Sandstone-hosted uranium deposits and roll-front mineralization:
geological features and exploration criteria. Geology of Ore Deposits, 52(6), 2010, pp. 451-466.
(in Russian).

10 World Nuclear Association. In Situ Leach (ISL) Mining of Uranium.
https://world-nuclear.org/information-library/nuclear-fuel-cycle/mining-of-uranium/in-situ-
leach-mining-of-uranium.aspx

136


https://doi.org/10.1007/978-3-540-78546-1
https://doi.org/10.1016/j.oregeorev.2010.04.005
https://world-nuclear.org/information-library/nuclear-fuel-cycle/mining-of-uranium/in-situ-leach-mining-of-uranium.aspx
https://world-nuclear.org/information-library/nuclear-fuel-cycle/mining-of-uranium/in-situ-leach-mining-of-uranium.aspx

Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 1(292) 2025 .

IMYYNHCK KAJTACBIHBIH ®TOPUCTHKAJIBIK OPAJIY AH/IBIFbIH
IKOJIOI'UAJIBIK BIJIIM BEPY IE ITAUJAJTAHY

Yanuxan H.O., 2oinivimu sxcemerxwi. Kvizoapoexoesa I'.T.
Kasaxcman Pecnybnuxacol Foluvim dicane scozapol Oinim munucmpaniei « Il Yanuxaros
amvindazel Kexwemay ynueepcumemiy KEAK, Koxwemay Kanacwl

AHnoamna

Maxanaoa Ilyuunck Kanacvinwvly ropucmuKkaivlk aparyaHobleblH IKOA02USIbIK OLLiM Oepyde
KOJOAHYy MYMKIHOIKMeEPI Kapacmulpuliaovl. 3epmmey 0apblcblHOa Jiceplilikmi ocimoikmep mypiepi
AHLIKMANLIN, 0AApOblY KOoJICyledeci poni MeH Oinim 0Oepy npoyecinOeci Maybl3bl MALIOAHODL.
IIpakmuxanvix cabakmap, 3K0A02UANBIK IKCKYPCUANAD, 2epbapuil scacay, yuipmenep omKizy apKblibl
OKYUWIbLIAPObIY — DKONO2USAILIK — CAYAmMmOulLiblebl  MeH  mabueama  O0e2eH  KApblM-KAMbIHACH]
aumapavikmaiu e32epeeHi oaukanovl. Myeanimoep MeH OKYubLIAp apacblHOa HCypei3ileeH cayaiHama
Homudcenepi dcepeinikmi ¢iopanvl oKblmyoa nanoaiavy — Oinim meH mapoue npoyeciHiy candacvlH
apmmuipy2a acep ememin muimoi a0ic exenin kepcemmi. CoHvIMen Kamap, adicmemenix
Kypanoapovly odicemicneywiinici MeH 0Ky 0a20apiamacblH0agvbl uweKkmeyiep CUsakmvl npooiemanap
AHLIKMALIN, 011apObl Weuly2e ApHanI2aH Ycolhblcmap 0epinoi.

Tyuinoi cesoep: oicepeinikmi ¢nopa, sxonrocusnvi oOinim, Llyuunck, ecimoixmep, cabax,
IKCKYpCUsl, 2epbapuil, IKOI02USLIbIK, mapoue

Kipicne. Kasipri ke3ge »KoJIOTHUIBIK OutiM Oepy — TYIFaHBIH TaOWFaTKa JETeH CaHaJIbl
KO3KapachlH KaJIbIITACTBIPYAbIH MaHbI3bl Kypasbl O0JbIn Ta0bbu1a bl. TaOusy oprara YKbIITBIIBIKIICH
Kapay MOJICHUETIH TopOueley acipece OuriM Oepy kyiecinme 0acTsl Hazapaa. by OarbITTa KEprijmiKTi
TaOUFU PEeCypCTap/ibl, OHbIH 1II1HE (IIOPUCTUKAIIBIK dpalyaH IbIIBIKTBI OKBITY YIEpICIHIe MaijanaHy
— OKYIUIbUIAp MEH CTYAEHTTEP/IIH AKOJIOTUSIIBIK OMIaybIH JaMBITYAbIH THIM/II XKOJAapbIHbIH O1pi.

KazakcranHblH contycTtik Oedmirinae opHanackaH LllyunHck Kanackl e3iHiH Oail jkoHe epekiie
ecIMIIK ojeMiMeH epekieneHeai. by eHip (mopucTukanbiK KaFblHaH 3epTTeyre nae, OuriM Oepy
NpOIECiHe KOJlaHyFa Ja KoJjaiiabl. MyHIarbl ©CIMAIKTEp TYPJIK Kypambl, SKOJOTHUSJIBIK MaHbI3bI
KOHE aamnTalUsUIBIK €PEeKIICTIKTepl TYPFBICBIHAH YJIKEH FBUIBIMHU dpi MEIarorHKalIbIK KYHIBUIBIKKA
ue.

Ocpl Makanana IllyunHCK KanachlHBIH (UIOPATBIK JEPEKTEpIH Kajlmbl OuTiM Oepy MeH
HKOJIOTHSUIBIK TOpOME KYMBICBIHIA KOJJAHYJbIH FBUIBIMH-OICTEMENIK HETi3[epl KapacThIpbLIaJbl.
Keprinikri (rmopansl OKbITY OargapiamMaliapblHa €HI13y apKbUIbl OKYIIbUIAPJbIH TaOUFATThl TaHY
KaOUIeTiH apTThIPy, SKOJOTHSIIBIK MOJCHUETIH KaJBIIITACTBIPY KOJAaphl TajllaHa/lbl.

3eprrey aaicrepi. 3eprrey Oapbichinna IllyunHCK KanachiHBIH (IOPUCTUKAIBIK JIEPEKTEPIH
HKOJIOTHSUIBIK O11iM Oepyae THIMJII KOJIJaHy MakcaThlHa OipHelle e3apa OaiIaHbICThI 9IiCTep KelleH1
nananaHbUIasl. EH anibIMeH, TeOpHUsUTBIK-9/IICHAMAIIBIK HET13/Iep/Il aHbIKTay YIIH (IOPUCTHUKA KOHE
HKOJIOTHSUIBIK OLTiM Oepy canlanapblHAaFbl OTaHJIBIK JKOHE HIETENJIIK ofe0HeTTepre MIONy >Kacallbl.
byn oxic xepriikTi (jopaHbl SKOJOTHSUIBIK TOpOME Kypajjapbl peTiHAe KapacTbIpyFa MYMKIHAIK
Oepai. Jlananblk SKCneauUuUsuIap apKbplIbl TaOUFU opTajga OakbuUiay *KOHE OCIMIIK TYPJIEpiH ipiKTey
KYMBICTAaphl Kyprizunal. KuHanran eciMIIKTep/AeH repOapuil yiuruiepi JalblHIANbII, OJIap FHUIBIMU
aHbIKTAMaJIbIKTap Heri3inae skyidenennai. CoHbIMEH KaTap, cayajHaMa MeEH cyxOar aiy omictepi
apKbLIbI )KEPTUTIKTI MEKTEIl MyFalliMJIepl MEH OKYIIBUIAPBIHBIH 3KOJOTUSJIBIK OLTIM Oepy mpolieciHe
KEPruTikTi (IopaHbl KOJJJaHyFa JETeH KbI3bIFYIIBUIBIFBI MEH Ke3Kapachl 3epTTenai. [IpakTukaibik-
SKCIIEPUMEHTTIK SJIC HEri31HJE SKOJOTHUIBIK cabaKkrap MEH SKCKypcusap YHWbIMAACTHIPBUIBII,
oJapAblH OUTIM alylIblIapAblH SKOJIOTUSUIBIK caHachlHa ocepi Oaranmannapl. COHBIHIA, aJbIHFAH
JepeKTepre  CajbICTBIpMaNbl  Taljay OKypri3imim, Oacka aiiMakrapiaarbl — ToxipuOenepMmeH
CANBICTRIPBUIBI. bys1 omicTepiH yisieciMal KOJNJAHBUTYBI 3€PTTEY MaKcaTbhlHAa KOJ JKETKI3yre KoHE
MPAKTUKAJIBIK YCHIHBICTAP d3ipiaeyre MyMKIHIIK Oepi.
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3eprrey xyMmbicTapbl 2024 KbUIABIH KOKTEMT1-Ka3Fbl MayChIMIapbiHaa Kyprizimimn, lyunnck
Kajackl MEH OHBIH MaHbIHAAFbl OpTYpil Tabufu naHmmadTrap KaMmTeliabl. HakTelpak aiTkaHza,
3epTTey HBICAaHJaphl peTiHne bypabail yITTBHIK MapkiHe >KaKbIH OpHAJTaCKaH OpMaH/bI ajKamTap,
KaJaHbIH IIeT alMaKTapblHAArbl JalaliblK Oesjeysiep, Kesl jKarajgaybl MEH bUIFaj/ibl IIAIFBIHIAD
TaHAAJIbII aJBIHABL. Byl aymMakTap KIMMaTTHIK, TONBIPAKTHIK KOHE THAPOJIOTUSUIBIK TYPFBIIAH SPTYPIIi
OOJIFaHIBIKTaH, OCIMJIIKTEp JYHHECIHIH Oail )koHe opKeJiki O0TybIHa KaFaan xacainasi[1].

3eprrey HoTMXKeciHAe 123 Typ ©CIMIIKTEp aHBIKTAJIbI, OJApAbIH OapJIbIFBl KOFAPBI CATBIAAFBI
XKaOBIKTYKBIMJIBI ociMaikTepre (Magnoliophyta Gemnimine) sxataasl. JKuHamFaH eCIMIIKTED TYPICPIHIH
KypambiHa 38 TykKeIMaac (cemeiictBo), 78 Tybic (pox) enami. TykpiMaacrap apacblHAa €H JKui
Ke3JeceTiHepi:

- Asteraceae (Kypaeairyagisnep) — 21 typ

- Poaceae (AcTbIK TYyKbIMAACTAp) — 17 Typ

- Rosaceae (Paymanryaainep) — 11 typ

- Fabaceae (bypmak tykpiMmaacrap) — 9 typ

- Lamiaceae (Aramrambipjap/Epinryaaisiep) — 6 Typ

byn TykpiMpactap TaOUFU JKOHE AHTPOIOIEHJIIK e3repicTepre OeHiMIeNnreH, SKOIOTUSIIBIK
TYpFBIIa TO3IMAI TYpJiepAeH Typanasl. byn opaiima, omapablH SKOJOTHSUIBIK OiniM Oepyne KeHiHeH
KOJIJIaHbLTy MYMKIHJIIT1 30p.

3eprrey OapbpIchiHIa OipHENIe CHpPEK >KOHE KOpFayFa JKaTaThlH TYpJep e Tipkennai. ATtam
anTkanna, Pulsatilla patens (Kex Teke) kxone Adonis vernalis (Kexrtemri agoHHC) CHSKTBHI KbI3bLI
KiTalka €HreH ecCiMAIKTepre Haszap ayJaapbuUiabl. byn TypnepniH asaro cebentepi MEH 3KOXKYHeAeri
OpHBI OKYIIbUIAPMEH cabaKTap/a *eKe TaKbIPhIN PETIHAE KapacThIpbLIybl MYMKIH[2].

DKOJIOTUSIIBIK TYPFBIIAH OCIMIIIKTED KeJeci SKOJIOTUSUIIBIK TONTapFa OemiHIi:

1-kecre — IllyynHck KaJjacbl MAaHbIHAA AHBIKTAJIFAH OCIMIIKTEPAiH 3KOJOTHSJIBIK
TONTAPbI MeH TapaJaybl
Ne | DK0JIOTHSIIBIK TOI Typaep Kannbl TYpJep | Mbicaa TypJiep
CaHbI imingeri yJaeci
1 | Kcepodurrep 24 19,5 % Artemisia frigida, Festuca
valesiaca
2 | Me3odurrep 64 52,0 % Fragaria vesca, Achillea
millefolium
3 | Tunpodurrep /|18 14,6 % Typha latifolia, Carex spp.
TUrPOpUTTED
4 | Ilcammodutrep 7 5,7% Arenaria serpyllifolia
5 | Hurpodumnnep 10 8,2 % Chenopodium album, Urtica
dioica
Kaanbl canbl 123 100 %

Kunakranran (IOpUCTHKANBIK MOJIIMETTEp OKOJOTHSUIBIK OuriM Oepy yuiiH Oail koHe
Ma3MyHJbl Marepuan 0oibin Tabbutaibl. Keprimkri ¢opaHsl 3epTTEy OKYIIBUIAPJBIH TaOUFATTHI
HaKTBhl TaHBIT, JKOJIOTHSUIBIK OaiJIaHBICTApAbl JKaKChl TYCiHyiHe bIKnam ereni. COHBIMEH KaTap,
TIpKEJITEH OCIMIIK Typiepi repOapuillik KoOJUIEKUMsAJap jKacayFa, KOpPHEKI OKy KypaJJapblH
naiibIHayFa )KOHE 3epTTey JaFAbUIapblH JaMbITyFa MYMKIHAIK Oepei.

[HIyuynHCK Kaiackl MEH OHBIH MaHBIHJAFbl ©CIMIKTEp KAMBUIFBICHI SKOKYHEHIH TYPaKThIIBIFBIH
caKTay/Ja MaHbBI3IbI peJ aTKapaasl. MyHIarsl (iopa KypaMbIHAAFBI TYPJIEp TeK ICTETHKAIBIK HEMece
OMOJIOTHSUIBIK MOHTE FaHa He €MeC, COHBIMEH KaTap TaOMFW MpoIecTepliH XKypyiHe Oercenmi
Katbicanel. Onmap — Tipi aF3aiiap apachlHIAFbl KypAei OaiIaHbICTapIbIH HET13T1 KOMIIOHEHTTEPI.

XKeprinikri ©cCIMAIKTEp TOIBIPAK SPO3USACBIHBIH aJJIbIH allyJla MaHBI3Ibl POl aTKapaJbl.
Meicanbl, gamanblK alMakTapaa skl kesaeceTiH Festuca valesiaca xoue Stipa capillata cusKTBI
IIONTECIH OCIMIIKTEP/IIH TaMBbIp Kyieci TONbIpakThl OeKiTin ycTan Typanasl. bys eciMaikrep acipece
JKbIpaJlap MEH eHic OeTKeilsiep/ie TONbIPaKThIH IaibLTybIHA K0T Oepmeiai|3].
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OpManabI-0yTanbl aiiMakTapIarbl Typiep, Mbicanbl, Betula pendula (ax KaibIn), Pinus sylvestris
(kaparaif), xoHe Salix (Tan) TYKbIMIACTapbIHA JKaTaThIH araiiTap MeH OyTajgap KOMIPKBIIIKbLUT Ta3blH
CiHipim, OTTeriH OeiN MIBIFapy apKbUIBl aya camachlH jKaKcapTaabl. byl €3 Ke3eriHae KIMMAaTTBIK
perrteyre acep ereni[4].

Conpnaii-ak, eciMikTep OMOATyaHTYPJUTIKTI CakTay TYPFBICBIHAH Ja eTe MaHbBAbl. [ymmi
OCIMIIKTEp — JKOHIKTEp, KeOeleKkTep, apajap >KOHE KYCTap YIIIH KOpeK Ke3l opl MEKEH OpHBI.
Mpicansl, Achillea millefolium (MbiHXanbipak) meH Echinacea purpurea CHUSKTBI OCIMIIKTED
TO3aHJaHBIPFBIIITAPIBl TapTaAbl, Oy HKOXKYHe IHIiHAeri e3apa OaillaHBICTAPIBIH CaKTaTybIH
KaMTaMachI3 eTe/i.

KeprimkTi ecIMIIKTEPIl OKY YIEpicCiHIe KOJIAaHy — OKYIIbUIAPABIH TEOPHUSIIBIK Oi1iMIH HAKTHI
MbICalIapMeH OekiTyre MyMKIiHIIK Oepemi. Mpicanbl, OMoamyaHTYpIiUTK, TPOPHUKAIBIK JCHreinep,
AKOXKYHEIIK TeTe-TeH 1K CHUAKTBI Kypaeli yreimaapasl LIydnHCK ¢uiopackIHBIH HETi31HIAE TYCIHIAIpyTe
Oomansl. Mekrten OariapiiaMachIHAAFBl «IKOXKYHE», «OpraHum3MIepAiH OeHimaenyi», «3HEprus
arblHBD) CHSKTHI TaKBIPHIITAPIbl OKBITY/Ia HAKTHI KEPriUTIKTI TYpaepi Tajngay — OUTIMHIH eMipMeH
OaiilaHbICHIH KymehTemi[S].

Meican periane, Pulsatilla patens (kex Teke) — KazakcranHblH KbI3bUT KiTaObIHA €HI'C€H CHPEK
TYP peTiHAe OKyIIbUIapFa TAaOWFATThl KOPFay MAaHBI3BIH TYCIHAIPYJE KOJNIAHBUIAABL. Byl apKbiibl
OKYIIbLIAp T€K OWOJIOTHs MOHIHEH OUTIM alblll KaHa KOMMaii, SKOJOTHSUIBIK CaHa, >KayanKepuIilik,
TyFaH Xep/iH TaOuFaThIHa KYPMET CUSAKTHI KYHIBUIBIKTapAbl OOMbIHA CIHIpEe/Ii.

CoHbIMeH KaTap, JananblK cabakrap MEH SKCKypcHusap Ke3iHAe OKYyIIbUIap HAKThl ©CIMJIKT1
KOo30€H Kepil, OHbI CHUIIATTal, Tipi aF3aHbIH TaOWFHW OpTaja Kaylail TipIIUIK eTeTiHIH YFhIHAABI. By
o/lic IOCTYPJIi CHIHBINTHIK OKBITYAaH dJJIeKaiiia THIMIIpek HoTke O6epeni. Muicansl, Typha latifolia
(KambIC) ecimMIri apKbUIBI CYJBIH JIACTaHYBIH CY3TiIey MpOIECiH TyciHaipyre Oonanbl. By apKpuibl
OKYIIBLIAp IKOXKYHeeri opOip ©CIMIIKTIH HAKThI polii 6ap eKeHiH YFhIHABI[6].

3epTTey aschIHa KEPTUTIKTI (PIopaHbl SKOJIOTUSUIIBIK O11iM Oepy yaepiciHe eHTri3yaiH THIMALIIT
Oaramannel. byn makcarra LllyunmHck KamachiHmarbl Ne  opTa MEKTENTE XOHE KAKBIH MAaHJAFbI
MEKTEINTEP/IIH IKOJIOTUS KOHE OHMOJOrusi cabaKTapblHIa MUIOTTHIK JKYMBICTap Kyprizinai. OKbITY
OapbIChIH/AA KEPrUIIKTI OCIMIIKTEpre HETri3eNreH MaTepuanaap, repOapuil yiriiepi, aBTOPIBIK
TIaKaTTap MEH KOpHEKi Kypanjaap KOJIaHbUiasl[7].

Oky OarmapnamacblHa CoWKec «OCIMAIKTEpIIH KYpBUIBIMBI MEH TIPIIUIIK  OpPTachD»,
«buoanyantypnitik», «JOKoxKyHenep >KoHEe OJapAblH KOMIIOHEHTTEpPI» TaKbIPbINTAphl OOWBIHIIA
cabakTapia KEprulikTi MbIcaaap KOJAAHBUIABL. MbIcanbl, «OcCIiMIIK Mylienepl» cabarbiHaAa
okymbuiap Achillea millefolium, Plantago major, Taraxacum officinale Typaepin Tikenei
repOapuiiieH Oakplaam, oJapAblH  MOP(OJIOTHSUIBIK  KYPBUIBIMBIH  3€pTTell. «ODKOXKyHenep»
TakpIpblObIHAA [IlyynHCK MaHBIHIAFBI OpMaHABI-Jalia 30HACHl MBbICAJFa aJbIHBIN, CON KepJe
KE3/IECETIH OCIMIIKTEp MEH OJIapAbIH apachIHIaFbl OalIaHbIC (CHMONO03, O9CEKENECTIK) TaTKbUIaAH/IbI.

OxyuslmapMeH Oipre fanaiblK >KyMmbicTap OapbicbiHia 50-re >KybIK ©CIMJIIK TypiHEH repOapuit
YJIriaepl )KMHAJBIIN, KENTIPUI, 3TUKETKaJIApMEH paciMJienii. Op YJriie TYp araybl, TaObUIFaH OpPHBI,
TIPIIUTIK OPTachl, *oHE AKOJOTHUIBIK TOOBI KepceTiai. COHbIMEH KaTap, OMOJOrus KaOMHETIHJEe
«lyunnck mopack» OYpHIIIBI KaCAKTANbBIT, OHAA JKEPTUTIKTI ©CIMIIIKTEp Il OeHHENEHTIH aBTOPJIBIK
IUTaKaTTap MeH (POTOKOJUTAXKAAP OPHANACTHIPBUIIBL. byl KepHeKiTikTep cabak OapbIChIHAA BU3yalabl
KypaJs peTiH/ie TaOBICTHI KOJIaHbUIIBI| 8].

«OKeprimikTi TaOUFATTHI TaHBD» aTThl SKOJOTUSJIBIK YiHipMe anTacbiHa Oip peT eTKi3UIin, oFaH 6—
O ChIHBIN OKYLIBLIAPHI KATHICTHL. Y HipMe OaraapiiamachiHa KeJeci OarbITTap Kipai:

e OCIMIKTEP/I1 KEePrislikTi opTaja Tany ((pIopaHbl aHBIKTAY),

e repOapuii xxacay,

e SKOJIOTHSUIBIK OaKplIay KYHIEINITH XKYpPTi3y,

e TabUFaTKa 3KCKypcusiiap (Mbicaibl, bypabail kesniHiH MaHbl),

e CHpEK OCIMIIKTEep/Ii KOpFay Typasibl MiKipTajacTap.

Cabakrap MeH yHipMenep HOTHIKECIHIE OKYIIBUIAPABIH JKOJOTHSIIBIK OLIiM JeHredl MeH
KBI3BIFYIIBUTBIFBl aUTapIIBIKTall apTKaHbl Oaikamapl. KOpBITHIHABI Oakpliay CypakTapbl MEH IIaFblH
)o0anmap HOTHXKECIH/IE OKYIITbUIAPABIH:

139



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 1(292) 2025 .

e 85%-b1 )XepriliKTi OCIMIIKTEP/Il AYphIC TAaHYyFa YHPEH/I,

e 72%-bl PKOXKYHeneri oCIMIIKTEpIiH HAKThl POJIiH TYCIHI],

* 90%-b1 TAOUFATTHI KOPFayFa JIETeH OH KO3Kapac KalIbIITACThIP/BL.

bynan Genek, oKymibuiap KajdaiblK FRUIBIMU-TOXIPUOENIK KOH(MEPEHIUAFa )KEPriTiKTI GIopaHb
3epTTey OOWBIHINIA OasHAaManmap »acam KaThICHIN, JKYJIEN OpbIHAapFa ue OoNabl. by OKBITY
MPOIIECIHAC JKEePTUTIKTI (hJIOpaHbl KOJIaHYIbIH HOTHIKEIIUTITIH HAKThI 1amenaei[9].

DOKONOTUSIIBIK OiTiM  OepyliH MaHBI3AbI dAicTepiHiH Oipi — TaOuFar aschlHIA OTKi31LJIeTiH
SKCKYpCHsUIap MEH MpakTUKaIbIK cabakrap. 3eprrey aschinga LllyduHCK Kamackl MEH OHBIH
MaHBIHJIAFBl TAOWMFM ayMakrapaa OipHelie OKY-TaHBIMIBIK SKCKYpPCHUS YHUBIMIACTBIPBUIABL. by
YKYMBICTAp OKYIIBLIAP/IbIH TEOPUSIIBIK OLTIMIH TaOWFH opTajga OCKITyre j>kKoHe TaOuraTKa Tikenen
OakpuIay Kyprizyre MyMkinaik 6epzi[10].

DKCKYPCHUSUIIBIK MapmpyTTap peTinae bypabaii yiaTThIK casOarbIHbIH O6JIirl caHAIaThIH OpMaH Ibl
aJKanTap, KeJ JKarajlaybl, aliblK JajallblK alMakTap TaHAanabl. OpOip AKCKypCHsl alJbIH aja
KOCIIapJIaHbII, HAKThI OKYy MaKcaTTaphl OenriieH ii. Mbicaibl:

- «OpMaH ecIMIIKTEpiH 3epTTey» IKCKYPCHICHI OAapBICBIHAA OKYIIBUIAP aramirap MeH Oyranap
TYPiH aubIKTanbl (Betula pendula, Pinus sylvestris, Salix spp.).

- «Jlamanelk  eciMaikTepaiH OeiimMaenyi» 3KCKYpPCHACHIHIA KYpPFaK TOIBIPAKTaFbl ©CIMIIKTEp
(Artemisia frigida, Stipa capillata) epexuienikTepi KapacThIPBLUIIBL.

- «Cy MaHbl (Quropacs» IKCKYpPCHICH O0apbICHIH/IA KOJI JKaFaChIHIAFbl bUIFAT CYWTIII ©CIMIIKTEp
(Typha latifolia, Carex spp.) Tipkemni.

DKCKypeusi Ke3iHAe OKYHIbUIAp MaNlabIK KYHJENIK TONTBIPBIN OTHIPIBI, OHIA 9P ©CIMIIKTIH
TIPUIUTIK OpPTachl, MillliHi, TYCl KOHE SKOJOTHSUIIBIK POJii Typaibl MITIMETTEp >Ka3bUiabl. MyFalliMHIH
KETEKIIUTINIMEH OKyIbUIap ©3 OeTiMeH Typiepai aHbIKTayFa YiHpeHai, MoOMIbAl (ropalbik
aHbIKTaMajap MEH IUIaHIIETTeP KOJIJaHbIIIbI.

[TpakTHKaIBIK )KYMBICTAPIBIH HOTHUKEIIITT TOMEHICT1IeH OO0JI/IbI:

- OKympIap HaKTHl TAOMFU OPTaJa SKOJIOTHSIIBIK YFBIMIAPABI TYCIHE ajabl (MBICATBI, ©CIMJIIK
TIeH TOMbIpaK OaillaHbICHI, KapbIK MEH bUIFaIFa Oeilimaeny).

- Cabakrapra OeyiceH/Il KaThICy JEHIeill apTThl: OYpbIH TEK THIHIAYMIBI OOJIFAaH OKYIIbLIAP
TOXKIpuOe XKYprizyre o3 epkiMeH KaTbica 6acTabl.

- DKOJIOTHSUTBIK MACeJIeiepre KbI3bIFYIIBUIBIK TYABI: SKCKYPCHSIaH KEHiH KONTEereH OKYIIbLIAp
TaOMFATTHI KOPFay Typalibl LIbIFapMaiap, CypeTTep, mpe3eHTanusiap JaibIHaan Kemnmi.

OKy >KbUITBI COHBIH/IA OTKI3UITEH pe(IeKCHsIIBIK cayallHaMa HOTHIKEC! OOMBIHIIIA OKYIIBLIAPIBIH
93%-b1 TaOUFaTTaFBl cabaKTap AOCTYPIIi CHIHBINTAFBI cabaKTapIaH dJ/eKaiia KbI3bIKThI oOpi TYCIHIKTI
OonFaHbIH alTTHL. MyFamiMaep ne Oys1 GopMaTThIH OKYIIBIIAPIBIH TAOUFATKA JETEH JKayanKepuIiIiria
apTTHIpy/Ia €peKIle PoeJl aTKapaThIHBIH aTal OTTi.

100 SKONOrNANbIK 3KCKYpPCUAAaH KeniHri okyLwbinap nikipnepi (%)
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CoHbIMEH KaTap, KeiOip OKymIbUIap KEKe 3epTTey )obajmapblH OacTam KETTI — MBICAJIBI,
Pulsatilla patens cupexk TypiHIH TapalyblH OakpLIay, >KEPTiiKTI MIONTECIH OCIMAIKTEPIiH TYIILy
MEpP31IMiH 3epTTey, KEPTUTIKTI JJaHAadTThI KapTara TycCipy.

3epTTey JKYMBICHI asiChIHAA KEePriuTikTi (hIOpaHbl OKy YAEpiCiHe eHTi3y[iH THiMIUTriH Oaranay
MaKCaThIH/Ia YKOJIOTHS JKOHE OMOJIOTHS ITOHI MyFalliMAEpIMEH, COHIai-aK 6—9 CBIHBIT OKYIIbLIAPbIMEH
cayanHama kyprizinmi. CayamHama cypakrapbl €Ki OarbiTTa KYpbhULAbl: (1) MyFamiMmaepaiH MiKipiH
aHBIKTAY JKOHE (2) OKyIIbLIAPAbIH TAOMFATKA JIETeH KO3KapachlHIaFbl e3repicTepai Oaranay.

Cayanmnamara 15 wmyramiM KateicThl. OnapasiH 87%-bI KEPriUTIKTI O©CIMIIKTEPIi OKBITYIa
KOJITaHy ©T€ MaHBI3Jbl JIen ecenteiai. MyramiMaep o3 KayanTapblHAa OKYIIbUIAPIbIH KEPTiTIKTI
TaOUFU HBICAHJAPMEH TAaHBICYBI O1J1IM Ma3MYHBIHBIH 6MipMeH OailIaHbICBIH apTTHIPATHIHBIH aTall OTTi.
ConbiMen katap, 80%-bl JKepruikTi QuopaHbl naiianaHy ca0aKThIH MOTHUBALUSAJIBIK OCEpIH
KYIIEHTETiHIH Al TTHI.

MyraniMzep NiKipiHeH allbIHFaH HET13T1 TYKbIPhIMJIAP:

- «XKeprimikTi ©CIMIIKTepAI HAKTBI MBICAT PETIHAE KONJIaHy — SKOJOTHSUIBIK YFBIMIAPIbI
TYCIHAIpYIe ©T€ THIMIL.»

- «OKymbutap 63 aWMarbIHAAFbl OCIMJIIKTEPl 3€PTTETeHJC MOHTe JEreH KbI3bIFYIIbLUIBIFbI
apTaJibl.»

- «bi3re ocwl OarbITTa XKYHeNi omicTeMENK Kypajiaap, KOPHEKUIIKTEp kKoHE KepriurikTi (iaopa
TypaJIbl JKUHAKTAP KAXKET.»

Myranimaepain 93%-b1 skeprimikTi (GIopaHbl Kyieni TypAe OKBITY YIIiH apHabl o/IiCTEMENiK
MaTepuaIapAblH TaNIIbUIBIFBIH HET13T1 KeAepri peTinae kepcerti. Onap:

- repOapuii JKUHAKTAPHI,

- JKePriTIKTI ©CIMAIKTEP/i CUMATTalThIH OKY KYpaJIapsbl,

- DKCKYPCHUSFa apHaJIFaH d9JIICTEMEIIK HYCKAaYJIbIKTap,

- 9JICKTPOHBIK (PIIOPAITBIK aHBIKTaMaJIap KAXKET EKCHIH alTThI.

byn HoTmke MekTenm OarmapiaMachlHa KEPrulikTI MaTepualgapibl WHTErpalysuiay YIIiH
FBUTBIMU-O/IICTEMEITIK KOJIIAY/IbIH KaXKET €KeHIH KOpCeTe/Il.

MyFanimpepain, nikipnepi (%)
100 )
87%

sol 80%
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Huarpamma 2.

Cayannamara KaTbicKaH 78 OKyHIBIHBIH 90%-bI TaOUFATIIEH TiKeJeW JKYMbIC ICTEreHHEH KeliH
©31HIH Ta0WFaTKa JEreH KaThIHACHl ©3repreHiH MoWbIHAaabl. Omap TaOuFaTKa YKBINTHI Kapay,
OCIMIIKTEP/Il KyJIMay, KOpILIaFaH OPTaHbI JacTamay Typajibl HiKipJIepiH OUTAipAi.

Oxy1ibutap miKipiHEH Y31HALIEp:
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- «OKCKypcusaaa e3 KOJIBIMMEH OCIMIIK JKUHAM, repOapuil kacaraHHaH KeiiH TaOUFaTTHI XKOK0Fa
OOJMANTHIHBIH TYCIHIM.

- «MeH anram peT cUpeK Ke3AeceTiH ecimaikrepai kepaim. Exni omapasl Kopray Kepek eKeHiH
O1J1eMiH.»

- «Cabax Tek KiTalleH eMec, TAOMFATIIEH JIe 0Tyl KEPEK €KEH.»

byn xayanrtap OKyIIbUIApIBIH AKOJOTHSUIBIK CAHACHIHBIH KAJIBIIITACYbIHA JKEPTUTIKTI TaOWFaT
HBICAH/IAPBIHBIH TiKeNel acepi 6ap eKeHiH aliKbIH KOpCceTeIi.

100+ OkywblnapOblH Ke3kapacbiHOaFbl e3repictep (%)

90% 88%

80 74%
60|

40t

201

Xayan 6epreHaepain yneci (%)

Huarpamma 3.

3epTTey OapbIChIHIA KEePrimkTi (IopaHbl SKOJIOTHSUIBIK OlLTiM Oepyae KOMAaHYABIH THIMII
KaKTapbIMEH Karap, OipkaTap oJicTeMeNiK, YHBIMIACTHIPYLIBUIBIK KOHE KAaJpJIbIK IIEKTEyJIep MEH
npobiemanap 1a aHbIKTanel. By dakTopiap 3epTTelnin OThIpFaH 9ICTIH KEH KeJIeMJe eHTi31IyiHe
KeJlepri KeATIpyl MYMKIiH.

MexkrenTepie MaTepHANIBIK JKOHE OICTEMeNiK 0a3aHbIH OJKETKUTIKCI3AINT —  Herisri
npobuemanap/asiH Oipi. Kenreren mexrentepie eciMIIKTepre apHajiraH repOapuiisep, 00TaHUKAIIBIK
CTEHATEp, TaOWUFM HbICAHIAPIBIH YJTUIEepl, 3aMaHayd (UIOpalblK aHbIKTaManap *OK HeMece oTe
mekTeyai. MyramiMaep KEpruliKkTi ©cCIMIIKTepAl TaHBICTBIpyJa TEK CYpeTTep MEH OKYJIBIK
MaTepHalAapbIMeH HIEKTeIyre MOKOYp. Al Janaiblk cabakTap eTKi3yre apHalFaH Kypai-KaOabIKTap
— OMHOKIIbJEP, YIKEHTKIII SHHEKTEp, MJIAHIIETTEp CUSKTHI KaparnaibIM 3aTTap /a KETKUIIKTI eMec.

Kazipri OimiM Oepy Oarmapiamanapbl KeOiHe CTaHIAPTThl TaKbIPHIITAPAbI  KaMTHIII,
OKYIIBLIAP/IbIH JKEKEe 3epTTEy >KOHE TaHBIMJIBIK dpEKeTTepiHe a3 yakbIT Oeiyeni. HakTeipak aTKaHza,
OMOJIOTHS TOHIHIH anTallbIK JKYKTeMecCl IIeKTeyJi OONFaHABIKTaH, JKEePTiTiKTi (hJIopaHbl TepeHIpeK
OKBITYFa KOCHIMIIIA YaKbIT KapacThIpbIIMaraH. DKOJOTHUIIBIK OaFBITTaFbl cabakrap, yiipmenep Hemece
KOOANBIK JKYMBICTap Ke0OiHe QaxkyabTaTUB TypiHAEe FaHa eoTedl. byn karmail MyframiMmIepaiH
IIBIFAPMAIIBUTBIK OacTamMalapblH TOJIBIK KY3€Te achIpybIHA KEAEPTi *KacanIpl.

Tarpl Oip MaHBI3ABI IMIEKTEY — MYFATIMAEPAIH >KEepPriumikTi Quopa >XeHIHJIEri apHaibl
OUTIKTLTITIHIH keTicmeymrniri. CayamHamMa HOTIDKECIHAEC MyFalIMIEpAiH OackiM 0eJiri oKy
OapbICBIHIA KEPTUTIKTI ©CIMIIKTEpAl KOJNAAHYIBIH MaHBI3BIH TYCIHTEHIMEH, KOIIIUIr ©3HiriHeH
(bropanbIK 3epTTEY KYPri3yre CeHIMII eMec €KeHIH aTar oTTi. byJl KaapiapasiH OUTIKTIIITIH apTTRIPy
KypCTapbIHbIH, CEMUHApJIAp MEH MPAKTUKYMIAPAbIH KOKETTUIITH KOpceTe .

CoHbIMEH KaTap, MyFajiMjepre apHalifaH apHailbl OHIPIIK oJICTEMENIK Kypajjap MeH
¢bropanbIK aTiac CUSKThl pecypcTapiblH O0JIMaybl oJlapbIH AKYMBICBIH KUBbIHAATaAbl. byl MoceneHi
memry yuriH skeprutikti KOO-map MeH FbUIBIMH YHBIMAPAbIH MEKTENTEPMEH OpINTECTIK OPHATYBI
©3€KTi.
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KopbIThiHABL. 3epTTey HOTIKeNnepi kepceTkeHaew, II[ydnHCK KamachlHBIH (IOPHUCTUKAIBIK
opalTyaHABIFbl — DKOJOTHSIIBIK OUT1IM Oepyie THIMII KoJaHyFa 00aThlH Oail opi Ma3MyHIBI pecypc.
Keprimikri eciMIiKTepAl OKy MpoLeCiHAe MaianaHy OKYIIbBUIAPABIH TaHBIMIBIK OeJICeHITITIH
apTTHIPBIN, SKOJOTHUSIBIK YFBIMIAPIbl HAKThl MBICAJIADMEH OaillaHBICTBIPYFa MYMKIHJIK Oepei.
I'epOapuiinep, 53KCKypcusiap, NPAKTUKAIBIK JKYMBICTAp MEH (IOpPAIBIK KOPHEKLTKTep —
9KOJIOTUSUTBIK MOJICHHETT] KAJIBINITACTHIPY 1A €PEKIIIE POIT aTKApabl.

Mexkren ToxipuOeciHIe XKYpri3iireH cabakrap, ydipMenep >KoHE cayallHaManap HOTHIKEC]
OOlbIHIIIA, OKYIIBUIAPIBIH TAaOWFATKA JereH KO3Kapachl, KbI3BIFYIIBUIBIFBI KOHE KayalKepUIUIiri
KOFapbl JIGHTeWJe KalblnTacKanbl Oalikanabl. COHBIMEH Karap, MyFaliMIep € SKEepriliKTi
MaTepHuaIbl KOJJIaHYIbIH TOPOUETIK )KoHEe OLTIMIIK MaHbI3bIH KOFaphl Oarajiar OThIp.

ConbIMeH Kartap, 3epTTey OapbiChbiHIA OipKaTap HIEKTEyJep MeH mpoOieManap aHbIKTaJIIbI.
ATamn alTKaHJa, MaTePHUAIIBIK-TEXHUKAJIBIK 0a3a MEH OJICTeMENIK KypalaapAblH KETICIEYyIIiIiri,
MYFaTIMICPAIH apHaiibl AaspibIK JEHI€HiHIH TOMEHIIT1, MEKTE OarqapiaMachlHbIH IMIEKTEYIiIIr —
OyJ1 OaFbITTAFbI )KYMBICTBIH KEH ayKbIMJIa JKY3€ere acyblHa KeJIepTi KeNTipei.
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Abstract

Artificial intelligence has moved from the periphery to the center of human resource management.
SHRM survey data show that Al adoption in HR tasks jumped from 26% of U.S. organizations in 2024
to 43% in 2025, with recruiting as the dominant use case, followed by HR technology and learning and
development; HireVue's global survey of over 4,000 HR leaders reports adoption of 72% in 2025. Yet
the same period produced the first collective-action lawsuit against an Al hiring vendor (Mobley v.
Workday), full high-risk classification of employment Al under the EU Artificial Intelligence Act, and
Pew data showing that two-thirds of American workers would not want to apply to an employer that
uses Al to make hiring decisions. This article reviews the evidence on Al across three core HR
functions — recruitment and selection, assessment and people analytics, and learning and development
— and organizes it around a simple question: where does Al demonstrably add value, and where does it
create legal, ethical, and organizational risk? Drawing on management scholarship (Tambe, Cappelli,
& Yakubovich, 2019; van den Broek, Sergeeva, & Huysman, 2021), algorithmic-fairness research
(Raghavan et al., 2020; Obermeyer et al., 2019), applied-psychology work on applicant reactions
(Langer & Landers, 2021), and the emerging regulatory framework (EU Al Act; NYC Local Law
144), the article proposes a governance model for responsible Al deployment in HR: human-in-the-
loop decision rights, validated and audited algorithms, candidate transparency, and data minimization.
The central conclusion is that Al reliably improves the efficiency of HR processes but cannot yet be
trusted with autonomous judgment about people — and that the organizations capturing the most value
are those that redesign HR roles around the human—AlI division of labor rather than substituting one for
the other.

Keywords: artificial intelligence; human resource management, algorithmic hiring; people
analytics; algorithmic bias, Al governance; learning and development; EU Al Act;, applicant
reactions.

1. Introduction

No technology has entered the HR function as quickly as artificial intelligence. According to
SHRM's Talent Trends research, the share of U.S. organizations using Al in HR tasks rose from 26%
in 2024 to 43% in 2025 (SHRM, 2025); HireVue's survey of more than 4,000 HR leaders worldwide
puts adoption at 72% in 2025, up from 58% a year earlier (HireVue, 2025). Recruiting is the most
mature use case — 27% of organizations use Al specifically in the recruiting practice area, ahead of HR
technology (21%) and learning and development (17%) (SHRM, 2026). Boston Consulting Group
observed that as much as 70% of corporate Al experimentation has been happening in HR-adjacent
domains, with talent acquisition in the lead (BCG, 2025).

Enthusiasm, however, is not evidence. The same period produced sobering counter-signals.
SHRM's 2026 State of Al in HR report finds that 54% of organizations still use no Al in HR at all, that
governance policies are widely inadequate, and that 57% of HR professionals in regulated U.S. states
are unaware of local laws governing Al hiring tools (SHRM, 2026). Pew Research Center (2023)
reports that 66% of American adults would not want to apply for a job with an employer that uses Al
to help make hiring decisions. And SHRM's own benchmarking data show that average cost-per-hire
and time-to-hire have both increased during the three years of mass generative-Al adoption — an “Al
arms race” in which algorithmically generated résumés are screened by algorithms, degrading signal
quality on both sides (SHRM, 2025a).
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This article takes stock of what is actually known. It examines the three HR functions where Al
penetration is deepest — (1) recruitment and selection, (2) assessment and people analytics, (3) learning
and development — and for each asks: what does the evidence say Al does well, and where does it
create risk? It closes with a governance framework for responsible deployment.

2. Conceptual Background: Why HR Is a Hard Case for Al

Tambe, Cappelli, and Yakubovich (2019) identify four reasons why HR is among the most
difficult domains for data science: the complexity of HR phenomena (job performance is
multidimensional and socially constructed); small data (most firms make too few hires of a given kind
to train reliable models); fairness and legal constraints that do not bind, say, product recommendation;
and the reaction of employees themselves to being managed algorithmically. These constraints do not
make AI useless in HR — they make it conditional. Predictions about people feed back into the
behavior of people, and errors are borne by identifiable individuals with legal rights, not by
anonymous transactions.

Ethnographic evidence reinforces the point. In a rare inside study of an algorithmic hiring
implementation, van den Broek, Sergeeva, and Huysman (2021) found that value emerged only
through a continuing “mutual learning” process in which recruiters corrected, contextualized, and
overrode the algorithm — while the algorithm, in turn, challenged recruiters' habitual heuristics. Neither
pure automation nor pure human judgment matched the hybrid. This finding anticipates the
practitioner consensus that has since formed: in a recent survey, 93% of hiring managers stressed that
human involvement must remain in the hiring process even with extensive Al adoption (Insight
Global, 2024).

3. Recruitment and Selection
3.1. Where AI helps

The strongest evidence for Al value in recruitment concerns high-volume, low-judgment tasks. Al
drafting of job descriptions, automated sourcing and candidate matching, interview scheduling, and
chatbot-based candidate communication produce large, replicable efficiency gains: among
organizations using Al in HR, 87% report efficiency improvements and 75% report work-quality
improvements (SHRM, 2026), and organizations report cost-per-hire reductions in the range of 20—
30% for high-volume roles, driven mainly by saved labor hours and reduced agency spend (HeroHunt,
2025). Unilever's widely documented deployment of game-based assessment and structured video
interviewing reported roughly 90% reduction in screening time alongside broader applicant pools
(Marr, 2019).

There is also a defensible argument that well-designed algorithmic screening can be fairer than the
unaided human it replaces. Human résumé screening is demonstrably biased: in the classic field
experiment of Bertrand and Mullainathan (2004), identical résumés with White-sounding names
received 50% more callbacks than those with African-American-sounding names. Kuncel, Klieger, and
Ones (2014) summarize decades of evidence that simple mechanical combination of valid predictors
outperforms holistic human judgment in selection. An algorithm, unlike an interviewer, can be audited,
tested against the same benchmark repeatedly, and corrected.

3.2. Where Al creates risk

The risks are equally well documented, and they begin with training data. Amazon's experimental
résumé-screening engine, trained on ten years of predominantly male hiring outcomes, learned to
penalize résumés containing the word “women's” and downgraded graduates of women's colleges; the
project was scrapped (Dastin, 2018). Raghavan, Barocas, Kleinberg, and Levy (2020) audited the
public claims of algorithmic pre-employment assessment vendors and found the industry's bias-
mitigation and validation practices to be opaque and highly uneven — many vendors did not disclose
what their tools measured, how validity was established, or how adverse impact was tested. The
mechanism generalizing across domains was demonstrated by Obermeyer et al. (2019) in Science: an
algorithm can be scrupulously accurate on its proxy objective and still produce large racial disparities
if the proxy itself encodes historical inequity.

Legal exposure is no longer hypothetical. In Mobley v. Workday, a U.S. federal court allowed a
novel theory to proceed — that an Al screening vendor can itself be liable as an “agent” of employers
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under anti-discrimination law — and in May 2025 preliminarily certified a nationwide collective action
on age-discrimination claims covering applicants screened by the platform (Mobley v. Workday, Inc.,
N.D. Cal.). Regulators have moved in parallel: New York City's Local Law 144 requires annual
independent bias audits and candidate notification for automated employment decision tools (NYC
DCWP, 2023), Illinois regulates Al analysis of video interviews (AIVIA, 2020), and the EU Artificial
Intelligence Act classifies Al systems used in recruitment, selection, and promotion as “high-risk,”
imposing requirements for risk management, data governance, human oversight, and transparency,
with fines up to €15 million or 3% of global turnover and full application to high-risk systems from
August 2026 (European Union, 2024).

Finally, there is the candidate-experience risk. Langer and Landers (2021) synthesize a decade of
applicant-reaction research: automated, opaque selection procedures depress perceptions of fairness,
organizational attractiveness, and even test-taking motivation — meaning a technically valid tool can
still damage the talent pipeline it was meant to widen. Pew's finding that 66% of Americans would not
want to apply to Al-decided jobs (Pew Research Center, 2023) suggests this is not a fringe sentiment.
4. Assessment and People Analytics
4.1. Where AI helps

Beyond hiring, Al-driven people analytics has credible use cases in attrition-risk modeling,
internal mobility and skills inference, workforce planning, and real-time engagement listening. Skills-
inference engines that map employees' latent capabilities against internal vacancies support the shift
toward skills-based talent management that both SHRM and the World Economic Forum identify as a
structural trend: the Future of Jobs Report 2025 estimates that 39% of workers' core skills will change
by 2030, a gap that cannot be managed with annual spreadsheets (World Economic Forum, 2025).
Used this way, Al functions as decision support — surfacing patterns humans then investigate — which
is precisely the configuration in which the evidence is most favorable (van den Broek et al., 2021).

4.2. Where AI creates risk

Three risks dominate. The first is construct validity: many commercial assessment tools claim to
measure personality or ability from digital traces — video, voice, game telemetry — with little published
evidence that they measure what they claim (Raghavan et al., 2020). Under the EU Al Act, emotion-
recognition systems in the workplace are prohibited outright (European Union, 2024), a regulatory
judgment on precisely this class of tools. The second is surveillance and its motivational cost: ADP
Research reports that roughly a third of employees feel constantly watched by their employers (ADP
Research Institute, 2025); under Self-Determination Theory, monitoring of this kind undermines the
autonomy that sustains intrinsic motivation, converting an analytics asset into an engagement liability.
The third is privacy and proportionality: people analytics aggregates sensitive data at a scale HR has
never held before, and both the GDPR and the AI Act impose data-minimization and purpose-
limitation duties that many current dashboards would fail.

5. Learning and Development
5.1. Where Al helps

L&D is arguably the least risky and most underexploited Al application in HR — SHRM (2026)
finds only 17% of organizations use Al in this practice area. The value mechanisms are well grounded
in learning science. Adaptive platforms can implement, at scale, principles with strong experimental
support: retrieval practice and spaced repetition, whose benefits are among the most robust findings in
cognitive psychology (Dunlosky et al., 2013), and mastery-based personalization that approximates the
large effects of individual tutoring documented in Bloom's (1984) classic “two sigma” work.
Generative Al additionally collapses the cost of content production — drafting course materials,
scenario simulations, multilingual versions, and role-play practice with immediate feedback — which
directly addresses the finding that only about 30% of HR professionals report adequate training on the
Al tools they are given (HeroHunt, 2025) and the broader concern that two-thirds of HR professionals
believe their organizations have under-invested in Al upskilling (SHRM, 2025).

5.2. Where Al creates risk

The risks in L&D are subtler but real. Generative systems hallucinate: unreviewed Al-produced

training content can institutionalize errors at scale, which is intolerable in compliance, safety, and
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clinical training. Recommendation-driven learning can create competence filter bubbles, steering
employees toward more of what they already know rather than the adjacent skills organizations
actually need. And over-delegation of thinking to Al tools raises a genuine skill-formation question —
early evidence associates heavy reliance on generative Al with reduced investment in critical
evaluation of outputs (Gerlich, 2025). The practical safeguard mirrors the hiring case: expert human
review of Al-generated curricula, and instructional designs that require learners to produce and justify,
not merely consume.

6. A Governance Framework for Responsible Al in HR

The evidence across all three functions converges on a division of labor: Al is strong at scale,
speed, consistency, and pattern detection; humans remain indispensable for context, construct
judgment, exception handling, and accountability. Four governance principles operationalize this
division.

First, human-in-the-loop decision rights. No adverse employment decision — rejection,
termination, demotion — should be made by an algorithm without meaningful human review, a
principle now codified for high-risk systems in the EU Al Act (European Union, 2024) and echoed by
93% of hiring managers (Insight Global, 2024).

Second, validation and audit. Any tool used for selection or assessment should meet the same
professional standards long applied to psychometric tests — documented job-relatedness and adverse-
impact analysis (Principles for the Validation and Use of Personnel Selection Procedures; SIOP, 2018)
— plus periodic independent bias audits of the kind NYC Local Law 144 mandates. Raghavan et al.
(2020) show that vendor self-declaration is not a substitute.

Third, transparency toward candidates and employees. Applicant-reaction research (Langer &
Landers, 2021) indicates that disclosure, explanation, and the availability of a human alternative
materially improve fairness perceptions; several statutes now require notification regardless.

Fourth, data minimization and purpose limitation. Collect only what a validated use case requires;
prohibit repurposing of monitoring data for discipline without explicit policy; and exclude prohibited
categories such as workplace emotion recognition entirely.

7. Conclusion

Artificial intelligence in HR is neither the revolution its vendors advertise nor the menace its
critics fear — it is a powerful but narrow tool whose value depends almost entirely on the
organizational system around it. The evidence supports confident deployment of Al for efficiency:
sourcing, scheduling, drafting, matching, analytics-as-decision-support, and adaptive learning at scale,
where measured gains are large and consistent. The evidence counsels restraint wherever Al
approaches autonomous judgment about individual people: unvalidated assessment constructs, opaque
screening, emotion inference, and surveillance-style monitoring, where documented failures (Dastin,
2018; Obermeyer et al., 2019), active litigation (Mobley v. Workday), hard regulation (EU Al Act;
NYC Local Law 144), and candidate distrust (Pew Research Center, 2023) all point the same direction.
The organizations that will capture Al's value in human capital management are those that treat it as a
redesign of the human—machine division of labor — with HR professionals upskilled into the roles of
validator, auditor, and steward of fairness — rather than a substitution of machines for judgment. In HR,
the paradox of automation holds: the more decisions we delegate to algorithms, the more valuable the
humans who supervise them become.
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