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XAPAKTEPUCTUKA HATIPABJIEHUHM IICUXOJIOT O-IIEJATOT MYECKOT'O
CONMPOBOXIAEHUA TUYHOCTHOI'O PA3BUTUSA TIOJAPOCTKOB C
KOMIIBIOTEPHOM 3ABUCUMOCTBIO

Kacvimosa I'yavnap Mapynoena

KAHOUOam Ncuxoio2utieckux Hayk, O0YeHm Kageopsbl NCUXON02ULU, HAYUHBIU PYKOBOOUMEb

HAO «Kazaxckuii hayuonanvHulil sceHcKull nedazoeudeckuii ynugepcumemy Kazaxcman, e. Anmamot
Kemnucoea 3apuna Ceiimkanuegna

mazucmpanmka, cneyuarvnocms — (MO1101 Iledacoeuxa u ncuxonoeus, 2-i Kypc

HAO «Ka3zaxckuii HayuonanbHulil dceHcKull nedazocuieckuu ynueepcumemy Kazaxcman, 2. Anmamot

Annomayun. B cratbe TpPEACTABIICH aHAIIN3 HCCJIEIOBAaHUI OCHOBHBIX HaIlpaBJICHUN
MICUXO0JIOr0-TIeIarOTHYECKOT0  COMPOBOXKIECHUSA: MPOPUIAKTHUECKOE, KOPPEKIIMOHHO-pa3BUBAIOLIEE,
peaOmIMTaIIMOHHOE, CEMEIHOE, IIKOJIFHOE C U XapaKTepUCTUKON YjaenseTcs BHUMaHWE 3HAYCHUIO
(GbopMHpPOBaHUS MO3UTHUBHON UAEHTUYHOCTU U COLMAIBHOM aJanTaliy MOAPOCTKOB B paMKax MOJEIN
IICUXO0JIOr0-TIEAArOrNYECKOT0 COITPOBOXKIEHUS MTOJIPOCTKOB ¢ KOMIIBIOTEPHON 3aBUCUMOCTBIO, KOTOpas
OCHOBBIBACTCS HA QHAJIM3E IPEIJIOKEHHBIX HANPABICHUN CONPOBOKICHUS.

Knrouesvie cnoga: ajiukiuy, raJuKeTbl, KOMIIBIOTEpHAs 3aBUCUMOCTD, INYHOCTHOE Pa3BUTHE,
MOJIPOCTOK, IICHXOJIOrO-TIeJarorn4eckoe CONPOBOXIEHUE, COLMAJIbHBIE CETH, MPO(UIAKTHKA,
camoperymauus, nudponas cpena.

BBeneHne. AKTyallbHOCTh — HCCIIEOBaHMs OOYCIIOBJIEHA TE€M, YTO  IpobOjemMa JIMYHOCTHOTO
pa3BUTHS TOAPOCTKOB C KOMIIBIOTEPHOM 3aBUCHUMOCTBIO BIIOJIHE OTBEYAET COLMAIBHOMY 3aKasy
o011ecTBa, TaKk Kak Ha4MHAsi C CaMOr'0 PaHHEro BO3pacTa JETH MOJY4aroT JOCTYI K raJKeTaM U UrpaM.
MHorue M3 HUX TEpsSIIOT HAaBBIKM COLIMAIM3ALMU, MEHbBLIE KOHTAaKTUPYS C OJHOKJIACCHUKAaMH, BCE
Oonblle MOrpyxasch B BUPTyalbHbIi Mup. KoMmbloTepHas 3aBHCHMOCTb MOXET BO3HHUKHYTH B
1r0060M BO3pacTe, HO 0COOEHHO MOABEPKEHBI ATOMY HOAPOCTKH.

B »o5TOi cCBA3M NpUMEHEHWE Pa3IUYHBIX THANPABICHHHW IICHXOJIOTO-TIENArOrn4ecKoro
COIIPOBOXIEHUS TMYHOCTHOI'O Pa3BUTHUS IIOJPOCTKOB C KOMIIBIOTEPHOM 3aBUCUMOCTBIO MOXKET IIOMOYb
B pa3pabOTKe WHAMBUIYAJIbHBIX IIPOrpaMM, HAlpaBJIEHHBIX Ha Pa3BUTHE COLMUAIbHBIX HABBIKOB,
SMOLIMOHAIBHON PETYIsIUUU U YCTOMUMBOCTH K CTPECCY, YTO OCOOEHHO Ba)XHO B IOAPOCTKOBOM
BO3pacTe.

MeToa010TM4eCKY0 OCHOBY HCCJIEJOBAHMS COCTABMJIM:  KOHUENIMM  YYEHBIX 0
KOMIIBIOTEPHON 3aBUCUMOCTH, IICUXOJIOrO-TIEIarOTNYECKUE MOJIOKEHUS O 3aKOHOMEPHOCTSX Pa3BUTHUSA
YeJIOBEKa, COLMOKYJIbTYPHBIM, KOTHUTHUBHO-NIOBEIEHYECKUH MOAXoabl. OHUM  MpEACTaBlIEHbl B
UCCIIEIOBAaHUAX  Takux 3apyoexubeix aBTopoB: JDx. M. Jlepuepa, K. Xaiinepa, J[x.Xaiinr; o
conokynpTypHor cpeae M. Mun, I1. Bypase; o xoruutuBHOM uckaxkenuu A. beka, I'.Ksmepona,
K.Kpaiirenc; couunokynbtrypHasi Teopus JI.C.Beirorckoro 0 KPUTHUYECKHUX IMEPHOJIaX B3POCICHUS
MOAPOCTKA, cucTeMHOo-TienocTHbIN noaxon JI.C.Pyounmreiina, uccnegosanusi K.I'. Tpodumosa, /1.B.
I'puropsesa, H.A. 3aropckoii, M.P. JlopodeeBa u nip., a Takke Ka3axCTaHCKUX
YY4EHbIX O BIMSHUM  HWHTEpHETa Ha couuanbHoe mnoeneHue mnoapocTkoB: [.C. CapceHosa,
H.Kacenos, T.JI.beketoBa, A. lycenoBa, M.T. Koiimubaes u ap.

Metoabl U MeTOAMKH HMCCJIeI0BAHUSI. TEOPETUYECKUI aHaIu3 MCCIeA0BaHUN, MHTEPBBIO,
MOJPOCTKOBBIM BapuaHT MHorogakropHoi mertoauku P.b. Kerremma, Metoauka wuccienoBaHus
SMOILIMOHAIBHOTO HHTeIIeKTa noApocTkoB (A.B.Canokosa, I1. M. BoponkuHa), onpezenenue ypoBHS
camoouenku C.B. KopaseBa, TecTt Ha MHTepHeT- 3aBUCHMMOCTb KumOepnu Sura (B amanrauuu
B.A.BypoBoif), TecT ONpoCHUK KOMMYHHKAaTHUBHBIX ymeHuil Jl.Muxenbcona (B amanrtamuu 1O.3.
I'unp0yx), onpocHuk «Bocnpusitiue natepuera» E.A.lllenuunoi u np.

OcHoBHast yacTb. Lludposuzanus oluiecTBa paauKaibHO U3MEHWIA IPOCTPAHCTBO JIETCTBA U
IOHOCTH. MHTEpHET, WIpbl, COLUAIBbHBIE CETH CTAJIM YacThlO IOBCEAHEBHOCTH M HHCTPYMEHTOM
COoLIMaJN3allii, HO OJHOBPEMEHHO CO3/1ajl HOBOE IICHXOJIOTMYECKOE SBJIEHWE - KOMIIBIOTEPHYIO
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3apucumocth [1]. ITlo manueiM BO3 (2022), ot 3 10 8 % MOAPOCTKOB B MHUpPE JIEMOHCTPUPYIOT
CUMIOTOMBI HHTEPHET- UM UTPOBOIi 3aBucuMocTH [2]. B Kazaxcrane, cornmacHo nqanaeiM KomuteTa mo
oxpane npas aeteit MOH PK (2023), okono 72 % yuamuxcst 12—16 et npoBoasT 3a s5kpaHamu Oosee
4eThIpEX YacoB B JIEHb, 4YTO IHpeBblIaeT Oe3omacHyro HopMy [3, c. 12]. B Poccum npusHaku
WHTEPHET-3aBUCUMOCTU OTMedaroTcsa y 18 % 1mkonpHUKOB [4].

[MocneacTBust  Takoil 3aBHCHMOCTH MOAPOCTKOB IMPOSBISAIOTCS B KOTHUTHUBHBIX HApYIICHHUSX,
SMOILIMOHAIIBHON HEYCTONYNBOCTH, CHIDKEHMH MOTHBALMU K yu€0e, 3aTpyJHEHHUSIX B MEAIINYHOCTHBIX
KoHTakTax. IlogpocTkn daie [OEMOHCTPUPYIOT —pa3IpakKUTEIbHOCTb, TPEBOKHOCTb, YyXOI B
BUPTYaJIbHYIO pPEalbHOCTh BMECTO peanbHoro odmeHus [5]. Be€ 3to menmaer mpoliemy HE TOJIBKO
MEIUIIMHCKOM, HO U IICUXOJIOTO- I1€JarOruuecKom.

[Icuxonoro-negarornyeckoe COMpOBOXKIEHUE MOJIPOCTKOB C KOMIBIOTEPHON 3aBHCHUMOCTBIO
JOJKHO OBITh HAIIPABIICHO HE HA TMOJIaBIICHHWE aKTUBHOCTH, a Ha MEPECTPONKY CTPYKTYpbl MOTHBOB U
Pa3BUTHE CaMOPETYJISIINHA, BOCCTAHOBJICHUE CBSI3€H TUYHOCTHU C PEATbHON COITMAIBHON Cpeaoi [6].

AHanu3 ucciaeoBaHUM IMO3BOJIUI HAM BBLACIHUTH MSATh OCHOBHBIX HAIPaBIECHUN MCUXOJIOTO-
nearorunyeckoro COTIPOBOXKICHHUSL: npodUIaKTUIECKOE, KOPPEKIMOHHO-Pa3BUBAOIIIEE,
pa3BuBaroIiee, cemeitHoe u mkonbHoe [11]. [lanee Mbl cou HEOOXOMUMBIM — TPEJCTABUTH KpaTKHE
XapaKTepUCTUKU JaHHbIX HampaieHuil. 1.Ilpodunaktuueckoe HampaBiieHHe, OHO (OpMUPYET
OCO3HaHHOE OTHOIIEHUE K IU(PPOBON Cpeie U MPeAOTBpALIAeT 3aBUCUMOCTb. [I[pUMEHSIOTCS JeKINY,
TpeHHUHTU 1o MeauarpamotrHoctu. Hampumep, B Kazaxcrane peanusytorcsi npoektsl «/HTepHeT 6e3
rpanuny U «udposas kynaprypa mkonbHuka» [12]. 2.KoppekuuonHo-pa3BUBaloIIee HarpaBlieHHE.
OHO OpHEHTHPOBAHO Ha MOAPOCTKOB C MPU3HAKAMHU 3aBUCUMOCTH. Mcmonb3yroTcs apT-Tepamus,
KOIHUTHBHO-TIOBEJIEHUECKAs Tepanusi, TPEHUHTH.

B moxemu aBTopoB I'.0. AbnpaxmanoBa, E.b.Tapacenko koppekuusi 3pQexkTrBHa B TpH dTamna:
OUarHOCTHKAa,  pa3BUTHE  HAMOLMOHAJIBHON  YCTOMYMBOCTH,  3aKPEIUIEHUE  CAMOPETYJSLUU
[9].3.Pa3BuBaromniee HampaBieHue. (HOPMHUPYET YBEPEHHOCTh, OTBETCTBEHHOCTh, JMIIATHIO Yepe3
BKJIIOYEHHUE TMOJPOCTKOB B COLUAIBHO-TIONE3HYIO0 NeATeNbHOCTh [4]. 4.CemeliHOe COMpOBOXKIICHUE.
Popurensm pexomenayercsi oOyueHue udpoBOil TUTHEHE U COBMECTHBIM IMPaBHIJIaM HCIOJIb30BaH M
texuuku [3]. S.IlxonbHoe comnpoBoxaenue. Illkona KOOPAMHUPYET BCE YPOBHU MOMOIIM:
JIMarHOCTUKY, IPOTPAMMBI pa3BUTHs, B3aUMOJICHCTBHE C ceMbEit [13].

3aciry’)KuBaeT BHUMaHHUS IPEACTaBICHAsI MOJEb IICUXO0JIOr0-II€AarornyecKoro COnpoBOXKIACHUS
MOJIPOCTKOB C KOMITBIOTEPHOW 3aBUCHUMOCTBIO, KOTOpas OCHOBBIBAETCS HA aHAJIM3€  HaIpaBJICHUU
conpoBokaeHUSA. B X0ne aHanuza uccineaoBanuii pazpadorana 0000mEHHAS MOIEIIb CONPOBOXKICHUS,
BKJIIOYAlOLIasi TpU B3auMocCBs3aHHbIX »Tana 1o T. FO.3axaposoit [11]. JlmarHocTtuko-
npoduiakTnyeckuid dtamn. Llens: BbISBIEHHE TPYNNBI pUCKa W MHPOPMHPOBAHHE BCEX yYaCTHHUKOB
oOpa3zoBaTenbHOro mpotecca. Mcnonb3yroTes tecTsl (MeToauka K. SIHT, OMPOCHUKH TPEBOKHOCTU U
CaMOOLICHKH), aHKeTHpoBaHue poxautenel. [lemaror paspalarbiBaeT Npo@uilaKTUYECKUE CLEHApUu
ypokoB [14]. KoppekuumonHo-pa3puBaroiminii 3tan. Ha 3ToM 3Tane npoBOAWTCS WHAMBUIyallbHAs U
rpymmnoBas paborta ¢ moapocTkamu. [IpUMEHSIOTCS TEeXHUKHM KOTHUTHBHO-TIOBEICHYECKON TepamuH,
apT-Teparnuu, poJieBble UTPbI, HATIPABJICHHBIE HA OCO3HAHUE MOCJIEACTBUI I TUKIIMH.

Oco0oe BHUMaHUE yIeNseTCs] Pa3sBUTHIO BOJEBBIX KaueCTB, CIIOCOOHOCTU K IEJIETOJIaraHuIo U
sMolMOHaNbHON  perymsmuu  [.0.A6npaxmanoBa, E.b. Tapacenko [9].PeabunurannonHo-
aganTauuoHHbIA dTan. [loApOCTOK IOCTENEHHO BO3BpAIAeTCd K YCTOMYMBOM  COLMAIBHOU
AKTUBHOCTH.

[lemaror COBMECTHO C TICMXOJIOTOM TIOMOTaeT MOJAPOCTKY IUIAHUPOBaTh Y4€Oy, IOCYT,
MEXJIMYHOCTHOE oOmieHue. [loanepikka MOXET OCYIECTBIATHCS 4Yepe3 CHCTEMYy HacTaBHUYECTBa,
BKJTIOYAIOIYIO IIKOJIBHBIX KypaTOpOB U CBEPCTHUKOB, corjacHo uccienosanuii E. H. KomapoBoii
[15].

Hanee B Tabnuiie 1 naHa KpaTKas XapaKTEpUCTHKA BbIIIEHA3BaHHBIX HAIIPABIEHUN ICHUXOJIOTO-
Me1arOrMYeCKOro COMPOBOKACHUS TMYHOCTHOTO Pa3BUTHS MTOIPOCTKOB B YCIOBUSAX LU(POBU3ALIUY.

Tabmumal— CBonnas XapaKTEePHUCTUKA HanpaBJICHUM TICUXOJIOTO-TIEAATOTUYECKOTO
COIIPOBOXKJICHUS
‘ Hanpasnenue Henb OcHoBHble MeTonbl | [Ipumeps! peanuzanuu
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[Ipodumaktuueckoe [Ipenynpexnenue [Ipocsemienue, [Ipoekr  «I{udposas
3aBUCHUMOCTH MeUarpaMoTHOCTb, KYJIbTypa»
TPEHUHTU
Koppekunonno YcTpanenue ApT-Tepanus, CocraBnenue
pa3BuUBaoIIce aJAMKTUBHBIX KOTHUTUBHO- MIpOrpaMMbl
MPOSIBIICHU I MOBEICHYECKU I
TPEHUHT
PasBuBaroniee ®opMupoBaHue KiyOsl, IIporpamma
JIMYHOCTHBIX BOJIOHTEPCTBO, «IIxonbHOE
pecypcos IIPOEKTHAas JU/IEPCTBO»
JESATENBHOCTD
CewmeliHoe Bosineuenue KoHncynbranuu, Coznanue LIEHTpa
poauTenen CEeMEMHBIE TTpaBHIIa «[Icuxonorus u
CEMBbSI»
[[IxonpHOE Koopaunamuss ~ Bcex | Jlmarnocruka, «/leHb nudpoBoro
YpPOBHEM HaCTaBHUYECTBO JETOKCa»
OoOcy:xnenmne.  IlomydyeHHblE  pe3ynabTaThl — aHAIW3a  UCCIEJOBAHMM  IOATBEPKIAIOT

HEO0OXOJIMMOCTh CHCTEMHOro nojxoia. M3onupoBaHHBIE Mephl, HalpUMEp, IPOCTOE OTrpaHUYEHUE
J0CTyIa K MHTEPHETY MOTYT He AaTh JoybkHOro 3ddekta [10]. DddexkTuBHOCTH MOBBIIACTCA NpPU
KOMIUIEKCHOM BO3/€HCTBUH, KOTJa NMPOPUIAKTHKA COUYETACTCS ¢ Pa3BUTUEM JIMYHOCTHBIX PECYPCOB U
MOAECPKKOU CEMBH.

CpaBHeHHE POCCHUHCKHUX M Ka3aXCTAaHCKHUX IporpaMM IOKas3biBaeT, 4Tto B: 1) Poccum akueHT
JieNaeTcs Ha TICUXOJIOTMUECKYI0 TMarHOCTUKY M Koppekuuto [7]; 2) Kasaxcrane — Ha npoduinakTuky u
pasButre upoBoil KyabTypsl yuamxcs [12].

Mexnynaponnsie uccnenoBanus (Griffiths [13]; Kuss [14]) moaTBep»Kaar0T, 9YTO MPOTPaAMMBI,
OPUEHTHPOBAHHBIC HA Pa3BUTHE CAMOPETYJIALIMHU, NAI0T YCTOMYMBBIN pe3ynbTar yepes 6—12 mecsies.
[lompocTky, yyacTBOBaBUIME B TaKMX Kypcax, JEMOHCTPUPYIOT CHUXKEHHME TPEBOKHOCTU U
IIOBBIIIEHUE yBEpeHHOCTH B cebe. K umciy kimrodeBbIX (akTOpOB ycrexa OTHOCATCS: |)uHTerpauus
BCEX CYOBEKTOB CONPOBOXKICHUS (MOAPOCTOK — CEMbS — IIKOJA — TIICUXOJIOT); 2)BKIIIOUCHUE
3JIEMEHTOB TPEHUHIAa CaMOpPETyIsUM M IU(PPOBOH I'PaMOTHOCTH; 3)MCIIOIB30BAHHUE T'PYNIIOBON
MOJIICPIKKY U TIO3UTUBHOTO TOJKPEIUICHUS; 4)peryispHas JUarHOCTUKA TUHAMHUKH COCTOSTHUS[8].

BwMmecTte ¢ Tem, y me1aroroB He Bcerja XBaTaeT KOMIIETEHIIMH B 00JIACTH ICUXONPO PUITAKTUKH,
MOSTOMY TMEPCIEKTUBHBIM HAIPABICHUEM SIBISIETCS TOATOTOBKA CIIEMAIKMCTOB HOBOHM (hopMaruu —
1€/1aroroB-TIICUX0JI0Tr OB, BIAJCIOIUX HU(PPOBON KyIbTYPOil U METOAAMHU PAOOTHI € Al TUKLIMSIMH.

3akaouyenue. KoMmmploTepHas 3aBUCHMOCTD TTOAPOCTKOB SBIISICTCS OJJHON M3 HamOoJiee OCTPBIX
npo6iemM coBpeMeHHOH 1M (poBoii anoxu. OHa NPOSBISAETCS HE TOJIBKO KaK MOBEJCHUECKas aJlUKIIHS,
HO M KakK HapyIICHWE JMYHOCTHOTO M COIMAJIBHOTO Pa3BUTHs, TPEOyIoIIee HEIOCTHOTO MCHXO0JIO0r0-
MeIarorMyeckoro moaxoja. PaccMoTpeHHble B paboTe TEOpPETUYECKHE M TMPAKTHUECKUE AaCTIEKTHI
MOJTBEPKJIAI0T, YTO JIaHHOE SIBJICHUE HEJb3s PelllaTh UCKIIIOUUTEILHO MEpaMH KOHTPOJISL U 3aIllpPETOB.
D¢ dexkTuBHOE CONPOBOXKIEHUE MOJPOCTKOB BO3MOYKHO TOJIBKO Ye€pe3 pPa3BUTHE y HHUX HaBBIKOB
CaMOpEeryJisiliii, KPUTHYECKOrO0 MBIIIJIEHUS! U CHOCOOHOCTH OCO3HAHHO BBICTPAWBaTh TI'PaHULIBI
B3aUMOJIEHCTBHS € IIU(PPOBOI cpenoil.

KomriekcHpli aHanu3  3apyOeKHBIX UM Ka3aXCTaHCKUX MCTOYHMKOB IO3BOJIMJI BBIACIUTH MSATh
B3aMMOCBSI3aHHBIX HAIPABICHUN MCUXOJIOTO-TIEArOTHUYECKOr0 CONPOBOXKIACHUS: MPOPHUIAKTHUECKOE,
KOPpPEKIIMOHHO-pa3BUBAIOIEe, pa3BUBaIOlee, ceMeilHoe M IKojbHoe. Kaxnoe HampaBieHue
BBITOJIHSAET CBOIO YHHKAJIbHYIO (YHKLHIO, a HX codeTaHue (OpMUPYET CHCTEMHBIH MOIXON,
oOecreynBarONMii  yCTOMUMBBIE  TOJIOXKHUTENbHbIE pe3ynbTaThl. IlpodummakTuueckas pabdora
CHocoOCTBYeT (HhOpPMUPOBAHHIO LU(PPOBOH T'PaMOTHOCTH M KYJIbTYphl MOJB30BaHHS HHTEPHETOM;
KOPPEKIIMOHHO-PAa3BUBAIOIIEE HAIpPaBICHUE IOMOTaeT MOAPOCTKAM MPEOoJoeTh AECTPYKTHUBHbBIE
¢dopmMBl TIOBEJEHUSI M BOCCTAHOBUTH KOHTPOJIb HAJ COOCTBEHHBIMU JEHCTBUSIMH; pa3BHBAIOLIEE
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HaNpaBJICHUE CO3AET YCIOBHUS /ISl PACKPHITHS IMIHOCTHOTO TIOTEHIIMANA, BKITFOUEHUS MOJIPOCTKOB B
COLMAJILHO 3HAUYUMYIO JesATenbHOCTh. He MeHee BakHa paboTa ¢ ceMbéi, rie peOEHOK Mosyyaer
MEPBUYHBIE YCTAaHOBKM OTHOCHTENBHO HH(poBOoro moBeaeHus. Lllkoma ke CTaHOBHTCS IICHTPOM
KOOP/IMHAIMM BCEH 3TOW CUCTEMBI, 00BbEUHAS YCUIINS NIE1aroros, ICUX0JIO0T0B U POJUTENEH.

PaccmoTpeHHBIE B CTaThe MOJEIH MICHXOJIOT0-TIeIarOrMYECKOT0 COMPOBOKACHHUS TIPEACTABIISIECT
cOOOM MLENOCTHBIM HMKI — OT JMAarHOCTUKU [0 peabuiauTaluu W ajanTaluyd MOJIpOCTKOB. EE
BHEJIpEHHE CIMOCOOCTBYET CHM)KEHHIO YPOBHS KOMITBIOTEPHOH 3aBHCHMOCTH, YKPEIUIEHHUIO HAaBBIKOB
CaMOpPEryJIAluud U (OPMHUPOBAHUIO MO3UTHBHBIX CTpaTerwil moBeieHus B IMdpoBoit cpene. OmbIT
Ka3aXCTaHCKHAX M POCCHHCKUX TIEJaroroB TOKa3bIBAET, YTO COYETAHHE WHAMBHIYATBHON M TPYITIOBOM
paboThl, HWHTEPAKTHUBHBIX (OpM OOy4EeHHUS M CEMEHHOr0 KOHCYJIbTUPOBAHUS  IOBBIIIAET
3¢ (HeKTUBHOCTH NPOPUIAKTHUECKUX MPOTPaMM.

[IpakTuyeckast 3HAYMMOCTb MCCIIEOBAHMS 3aKJIIOYACTCS B TOM, YTO BbIJICJICHHBIE HAIpaBICHUS
U OTambl COMPOBOXAECHUS MOTYT OBbITh IOJIOKEHBI B OCHOBY pa3pabOTKU 00pa3oBaTENbHBIX U
KOPPEKIMOHHBIX MPOrpaMM JIsi HIKOJ, LIEHTPOB ICHXOJOr0-TelarOrMuecKoi MOIICPKKH U BY30B.
Oco0eHHO Ba)KHO BKJIIOYEHHE B MPOGECCHOHATBHYIO MOJATOTOBKY ME1aroroB CreUalbHbIX MOJYJIEH,
MOCBAMIEHHBIX HHU(POBBIM pPHUCKAM, TICUXOJIOTMYECKMM MEXaHU3MaM 3aBUCUMOCTH U METOJaM
negarorndeckor npoduinaktuku. dopmupoBaHue y Meaarorop KoMIeTeHIWd B chepe 1uppoBoi
0€30IIaCHOCTH CTAaHOBUTCS CETO/HS HE MEHEee BaXKHBIM, YeM BJaJICHUE TPATUIMOHHBIMH METOJaMH
BOCITUTATEILHON pabOTHI.

Crnenyer MOAYEPKHYTb, YTO KOMIIBIOTEpHAs 3aBHCHUMOCTh — HE TOJBKO HWHAMBHUIYyalbHas
npobjemMa MOAPOCTKa, HO M MHAMKATOP COLMAIBHBIX MPOTHBOPEUMII COBPEMEHHOIO OOIIECTBA, B
KOTOPOM TEXHOJIOTUM ONEpPekKaloT TOTOBHOCTh JHYHOCTH K HX OCO3HAHHOMY HCIIOJIb30BaHUIO.
ITosTOoMy pemieHre 3Tol nmpobiaemMsl TpeOyeT He TONBKO MEIarorMuyecKuX, HO U COLHUOKYJIBTYpPHBIX
ycunuii: (OPMHPOBAHUS LIEHHOCTEH 370pOBOTO HH(POPMALMOHHOTO TOBEIACHHSA, IOMYIAPU3ALIH
o(naiiH-aKTUBHOCTEH, BO3POKACHUS HHTEPECA K KUBOMY OOILEHUIO U TBOPYECTBY.

[lepcneKTHBBI JANbHEHIINX AKCHEPUMEHTANBHBIX HCCIEJOBAHUN CBSA3aHBI C AMIIMPHUYECKUM
n3yueHreM 3(p(HEeKTUBHOCTU NPEI0KEHHON MOJIENIN COIIPOBOKACHHUS B pa3IMUHbIX 00pa30BaTEIbHBIX
YCIOBHUAX — CEJIbCKUX M TOPOACKHUX IIKOJaX, KOJJIEMKaX, EHTPaX IOMOIHUTEIFHOIO 00pa30BaHMs.
IIpencraBnseT uHTEpEC Takke pa3paboTka HUPPOBBIX IIATHOPM U MPUIOKEHUH, KOTOPBIE MOTIIH ObI
BBINOJIHATH (PYHKINU TPOPHIAKTUKY U CAMOOLICHKH YPOBHS BOBJICUEHHOCTH MOJAPOCTKOB B MHTEPHET.
BaxxHbIM HampaBleHHEM MOXET CTaTh HHTErpalus ICUXOJIOrO-NEJArOTHYeCKOd IMOAJEPKKU C
COBPEMEHHBIMU TEXHOJIOTHSMU HMCKYCCTBEHHOTO HHTEIUICKTA W OHJIAWH-KOHCYJIBTHPOBAHUS, YTO
MIO3BOJIMT 00ECIEUUTh CBOEBPEMEHHYIO IOMOIIb ITOPOCTKAM, HAXOASIIUMCS B 30HE PHCKa.

Takum 00pa3om, XapakTepUCTHKA HAINPABICHUN ICHUXOJIOTO-TIEJarOTHYeCKOTO COMPOBOKIACHUS
MOJPOCTKOB C KOMITBIOTEPHOM 3aBUCMMOCTBIO JOJKHO pacCMaTPUBATHCS KaK HEMPEPBIBHBIN mpolecc,
HATPABJICHHBIA Ha YKPEIUICHHE JIMYHOCTH, PAa3BUTHE KPUTHUYECKOTO MBIIUICHHS, SMOIMOHAIBHON
YCTOMYMBOCTU M OTBETCTBEHHOTO OTHOLIEHMS K IM(PPOBOMY NPOCTPAHCTBY. TOJBKO NMpPH YCIOBUHU
B3aMMOJICHCTBHSI IIKOJIBI, CEMbU M OOIIECTBA MOKHO JIOCTUYh TAaPMOHHYHOTO COYETaHHs IH(PPOBOI
I'PaMOTHOCTH U TICUXOJOTMUYECKOro OJIarornoyydusi, CiocOOCTBYIOLIETO MOJHOLEHHOMY JTUYHOCTHOMY
Pa3BUTHIO MTOJIPOCTKOB B COBPEMEHHOM MHPE.
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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
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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 is 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: 28-40 seconds
280-320% increase in extended speech.

Figure 1. Rubric Improvement Before-After play.
Rubric Improvement Before-After

Rubric Score (0-5)

ot x\of ,
g weed® \s

e
Conﬁ'\deﬂc

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.
Before-After Response Length

35

30

25

20

15

10

Response Length (seconds)

5_

0 Baseline After

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.
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SMART BUILDING TYXBIPBIMJIAMACBIHJIA HVAC )KYHUEJIEPIHIH,
SQHEPI'UA TUIMAUIII'TH APTTBIPYFA APHAJITAH ’)KACAH/IbI HHTEJIVIEKTKE
HEI'I3AEJII'EH KUBEP®U3UKAJIBIK MOJIEJIb

Koovinanoaee Hypoepzen Koovinanoaiiynt
Fymapbex [loykeee amvinoazel Animamol 3HepeemuKa xcane OAIAHbIC YHUGepcumenti,
Kazaxcman Pecnyonuxacol, Aimamol

AHHOTALUSA

byn makanama smart building TyxbIppIMIamMachl asiChIHIA JKBUIBITY, JKEJJIETY >KOHE ayaHbl
6antay (HVAC) »xyiienepiniH SHEprus THIMIUITH apTTBIpyFa apHaJFaH >KacaHIbl WHTEIUICKTKE
Heri3fenreH KuOeppU3UKaNblK MOJAENb YCHIHBUIFAH. FumaparrapIblH Kallbl SHEPTUs TYTHIHY
KypeutbiMbiHIa HVAC sxylienepiHiH yieciHiH XKofapbsl OOMybl oJlapAbl MHTEIICKTYyaJIbl Oackapy
omicTepiH KOJJAaHy apKbUIBI OHTAMIAHIBIPYIBIH ©3EKTUITIH KepceTenmi. 3epTrey OapbhIChIHIA
Gu3MKaANBIK OpTa, UWHTEIIEKTyalAbl Oackapy JkoHe OaiimaHplc KabaTTapblHAH  TYPaThIH
KHOeppU3MKAIBIK apXUTEKTypa 93ipiieHal. backapy xyleciHae »acaHapl HEHPOHIBIK KEJIIep MEH
HEYeTKass JIOTMKA DJIIEMEHTTEPIH KOJJAaHYy apKbUIbI MUKPOKIMMAT IMapaMEeTpiepiH HAKThl YaKbIT
pexXUMIHIE OCHIMIET PETTEY KY3€Te achIpblIabl. ¥ CHIHBUIFAH MOJICNIb SHEPTHS TYTHIHYIBI OOJIKayFa,
OHTalnbpl  Oackapy IICMIIMIEPIH  KAJBIITACTBIPYFa  JKOHE  MalJalaHyIIbUIapFa  KOJIAKIIBI
MUKPOKJIUMATTBl ~cakTayFa MYMKiHIIK Oepemxi. MATLAB/Simulink opraceiHma kypriziireH
MMUTAIMSUTBIK  MOJICNIBJICY HOTIDKENEPl JKacaH/Ibl HMHTEIJICKTKE HETI3IeNTeH OacKapy TOCUTIHIH
TOCTYpal GacKkapy ajaropuTMIEpIMEH CabICTBIPFaH/a SHEPTHsl MIBIFBIHBIH TOMEHJIETETIHIH KOPCETTI.
AnwpiaFaH HoTHXkenep smart building sxyienepin jkobanay jkoHe mainmanany OapeickiHga HVAC
KYHeNepiHiH SHePrus THIMJIUTITIH apTThIPy YIIiH MPaKTHKAJIBIK MaHbI3Fa He.

Kinm ce30ep: smart building, HVAC orcyiienepi, orcacanovl unmeniexm, Kubep@usukaibly
JHcytiie, IHepeUuss MUimMoiniel, UHmMeneKkmyaniobl 6acKkapy.

Kipicne

Kazipri tanga ruMapatrTtapablH dHEprusi TYThIHYBIH a3alTy 5KOHE SKOJIOTHSUIBIK TYPaKThUIBIFBIH
KaMTaMachl3 €Ty Mocelleci oNeMIIK JCHreiie ©3eKTi Ooybim OThIp. XallblK CaHBIHBIH OcCYi,
ypOaHu3alus YIEpICiHIH JKeNeNJeyl >KOHE DSHEpPrus pecypcTapblHa JETeH CYPAHBICTBIH apTybl
FUMapaTTap/Isl )k00ajay MEH Maijanany/a skaHa, HHTEJUIEKTYaJIbl TOCUIIEp Al eHTi3y/l Tanam eTei.
Ocwl  Typrbiia smart building TyXbIppIMAamMacsl JHEPrusi THIMAUILIH apTTHIPYIBIH JKOHE
naiiiajanymbuiapra  KOJIAWIBI MUKPOKIMMAT — KaJbIITACTHIPYIBIH MAaHBI3/BI  OaFrbITHl  PETIHIIE
KapacThIPbLIY/A.

FumaparrappiH sKanmbl SHEPTHsl TYTHIHY KYPBUIBIMBIHAA JKBUIBITY, JKEJJETY J>KOHE ayaHbl
o6anray (HVAC — Heating, Ventilation and Air Conditioning) »xyiienepiHiH yieci aWTapibIKTaii
xKorapbl Oonbil TaObuIaabl. Kemteren 3eprreynepre coiikec, HVAC xylenepi TypFbIH >KoHE
OHJIIPICTIK FUMapaTTapJarbl Kalmbl SHEprus MWLIFBIHBIHBIH 40—-60%-bH Kypaiasl. COHABIKTAH A
OCBI JKYHeJep/l OHTAIIaHIbIPy SHEPTHsl YHEMJEY CajachIHJIaFbl HETI3r1 pe3epBTEp/iH Oipi O OB
ca”ananpl. Jloctypni Gackapy oamictepi, aTan aiTkanna, PID-perymnsropiaap MeH aiabH aja OepiiareH
ClLieHapuiijiepre HeTI3/leJreH Oackapy alropuTMAEpl ChIPTKbI OpTaHBIH ©3repMenl KarJailiapbiHa,
aJlaM CaHbBIHBIH JMHAMHMKACHIHA >KOHE NaiilanaHyIIbUIapbIH MiHE3-KYJIKbIHA TOJNBIK OediMperne
anManasl.

Smart building TyXKbIpbIMIaMachbiHBIH MaHbBI3ABl Kypamaac Oeniri Oombll  TaObUIATHIH
kubeppuzukansik kyienep (Cyber-Physical Systems, CPS) ¢usukanbik oObekTinepai, ecentey
pecypcTapplH JKoHE OalIaHbIC TEXHOJIOTHSUIAphlH OipTyTac MHTEJUIEKTYalbl JKyHe peTiHze
Oipiktipeni. Kubepopusukansik tocin HVAC xyiienepin maTtuukrep, atkapyiibl mexanusmaep, loT
maThopMaiap JKOHE WHTEIUICKTYyaAbl O0acKapy ajropuTMIepl apKbUIbl KEIIeHIlI Typae Oackapyra
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MYMKIiHIIK Oepexi. By skarmaiina FuMapaTThlH MUKPOKIMMATBI TEK PETTEININ KaHa KOWMal, CHIPTKBI
KITUMATTBIK (DaKTOplapra, aJaM CaHbIHA KOHE SHeprusl tapudTepiHe OeiiMIeneTiH AMHAMHKAIBIK
KYHe peTiHe KapacThIPbUIAIbI.

Ocsbl xymbicta smart building TyxbsipeiMaamacsl ascbiHga HVAC xyienepiHiH 3Heprus
TUIMIUTITIH apTThIpyFa apHaJFaH >KacaHIbl WHTEJJIEKTKE HETI3/leNreH KuOep(u3UKalbIK MOJEIb
YCBIHBUIAJbl. ¥ CHIHBUIFAH MOJENb (U3MKANBIK OpPTa, MHTEIUIEKTyalJsl OacKapy >koHe OailiaHbIC
KaOaTTapbIH OIpIKTIpE OTBHIPHIN, FUMAPATThIH MUKPOKIMMAT MapaMeTpiepiH OHTAMIbl peTTeyre jKoHe
SHEprus TYTHIHYABI a3aliTyra OarbiTTanFaH. 3eprrey HoTmwkenepi HVAC xylenepiH HHTEIICKTyall bl
Oackapy canachlHIa FBUIBIMH JKaHAJIBIKKA HWe OOJBIN, aKbUIABl FUMapaTTapabl kobajlay MeH
naiiananyia NpakTUKAIbIK MaHbI3Fa ue 0oJabl.

3eprrey 0eutimi
1 Matlab-simulink :kyiiecinae 66/1Me TemnepaTypachbin 0acKapy Kyiiecin Tajay
byn okymbicra Oenme imIiHAEri TeMmIepaTypaHbl OacKapyAblH aBTOMATThl O KYHeCiHiH
UMUTALUSUTBIK MOZETI JKacanabl. By Mojenpae KopiiaraH OpTaHBIH TeMIIepaTypachlH, OOJIMEHiH,
FUMapaTThlH TEPMUSUIBIK CHUIATTaMajapblH JKOHE JKBUIBITY MEH KOHIHMIMOHEpNIeYy IKYHEeCiH
MOJENBACYAl MOICIBACUTIH 1Kl XKylenepaiH Oomysl KapacTelpburraH. JKylieHi xoOanay >KoHE
mojenbaey opracel perinae MATLAB Simulink Busyanael Oarnapiamanay OaraapiiaMaiblK OpTachl
KOJIJTAHBLIA B
YiiiH TepMOIMHAMUKAIIBIK MOJENI KOpIIaFaH OpTa TeMIIepaTypachlHbIH 9CEPIHEH TYPFBIH Yi
IIITHIETT TeMIlepaTypaHblH ©3TepyiH, PETTETITIH 0acKapybIHAAFbl JKbUIBITY JKOHE KOHIAUIIMOHEPIIEY
JKYHECIHIH JKYMBICBIH MOJENbJeyre MYMKiHAIK Oepeni. Mogens fFuMapar imnHae KypeTiH
TePMOAMHAMUKAIIBIK TTporiecTep i AuddepeHnanablK TCHACYICpIHe HEeT131e/TeH.
MATLAB Simulink kiTamxana Mo/eii HEeTi31HA€ CalbIHFaH YHAIH )KaHAPTHUIFAH KbITy MOJCIIH
KapacTeIpaitbiK (1 cyper).
Mogens Oenrimi  6ip THOTIK YAl KBUIBITY INBIFBIHAAPBIH  ecenTedai. Mopenbai
MHHLUATH3anMsuIay Ke3inae GyHKIHUIap OpbIHAaa /bl:
— Y# reOMETPUACHIHBIH aHBIKTaMaJaphl (Tepe3eepAiH MoeIepi, CaHbl);
— Y# MaTepHabIHbIH KBTIy KACHETTEPiH aHBIKTAY;
— YHAiH KBUTYy KEJIEPTiCiH ecenTey;
— JJIEKTP PHEPTUSACHIHBIH KYHBIH aHBIKTAY;
— OenMeHiH OacTarKbl TeMIepaTypacklH OPHATY
— peTrTey KYHeciH KenTipy.
Backapy okyieciHiH Mopaeni KaHAail KOMIOHEHTTEpIEH TYPAThIHBIH erKeW-TerKewi
KapacThIPaNBbIK;

) 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 cypet — YiiaiH *KblTy MO

1) Set Point (opHaThIIFaH MoH) — OJIOK OenMene caKTadybl KepeK TeMIlepaTypaHbl KOPCETEIi.
Onernki mapametp — 25 °C.

2) Thermostat (Tepmoctratr) - peme Onorel Oap imki xyie. Tepmoctar Oenme
temmneparypacbiHan 0,5 °C >xorapsl HeMece ToMeH TepOericTepre MyMKiHAIK Oepeni (2 cypert). Erep
aya temneparypacsl 24,5 °C - 1eH TOMEH Tycce, OHa TePMOCTaTTa KbUTBITKBIII Oap.

15



Mexnynapoanbiii HayuHbli :kypHaia AKAJEMHUK Ne 1(292) 2025 .

CoO— 1 —(CD

Terr Blower
Relay1 switch

2 cypet —TepMoCTaTThIH iIIKi XKyeci

3) Heater (xputbiTkbin) — sldemo househeat data >xykrey dalnbiHIa aHBIKTAIFAH TYPAKTHI
aya arbIHBI KbULIaMABIFbl «Mdoty» imki xyiecim (3 cyper). TepmocTaT CHUTHaNIBI >KbUTBITKBIIITHI
Kocajpl Hemece emripeni. JKpUTBITKBIII Kocyisl ke3ae o «Theater» TemmeparypachlHAa BICTBHIK ayaHbI
«Mdot» TypakThl arblH >XbUAaMbsiFbIMeH (1 kr / cex = oxenki OoifpiHma 3600 kr / car) aimaifbl.

Koty arpinbl (1) hopMysaceiHIa KENTIPUITEH TEHICY apKbLUTbI KOPCETUICII:
daQ

at = (Theater - Troom) *Mgot " C. (1)
d
MyHna, d—f — JKbULY aFbIHBI;

Theater — JKBUTYaJIMAaCTBIPFBIIITAH KEJITCH aya TEMIIEPATyPaCHI;
T;0om — O6JIMezIET] aya TeMnepaTypachl;
M 4ot —KBUTYaJIMACTBIPFBIII APKBUTBI OTETIH aya aFbIHBI (KT / 4ac);
€ — TYPaKTHI KbICHIM/IAFbl AyaHbIH KbUTY ChIHBIM/IBUIBIFBIL.

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

HeatFlow

——»
(2 ) >@ > a
Troom Heater Switch

HeatGain

THeater

Heater Air Temperature

3 cypet— JKpuryaaMacThIPFBIIITHIH iIIKI XKyieci

4) Cost Calculator (WBIFBIHAAP KaJbKYJISATOPbI) — OepuireH OJOK >KbUTy aFbIHBIH YaKbIT
OolibiHIIA OIpIKTIpeAl *OHE OHBl 3HEprus KyHblHA KkeOeiremi. JKbUIBITY YIIIH SHEPrust KyHbI
«PlotResults» kectecinne kepceriienl.

5) House (tunrik yif) — 6yi1 OesiMe TeMIiepaTypachiHbIH ayBITKYbIH €CENTEHTIH 1Kl xyite (4
cyper). OX >KbUIBITKBIIITAH KEJETiH XbUTY aFbIHBIH JKOHE KOpIIaraH OPTagaFrbl JKbUTY IIBIFBIHBIH
eckepeni. Kputy mbiFbIHEL (2, 3) TeHACYIMEH KOpCeTuIeni:

dQ _ (T_heater—T_room)

E Req ’ (2)

ATroom — 1 . (theater _ dQlosses) (3)
dt Mgirc dt dt )

Mynpaa, Mair — yi imiHzeri aya Maccachl,
Req — yiiniy Ganamaiibl KbLTy KeIEprici.
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@——D@——b 1(M*c) @—--—»@

Heater Room Temp
QDot Troom
In 1/Mc

1/Req 14@1—

Heat Losses |

Thermodynamic Model
( 2 ) for the House
QOutdoor Temp

Tout

4 cypet — YHiH imIKi Kyieci

Kopmiaran opransl Mojaenpaey. JKyleae KopiiaraH opTa MIEKCi3 KbUTY CHIMBIMIBUIBIFBI KOHE
yakpIT OolbIHIIA e3repeTiH «Tout» Temmeparypachkl 0ap JKbUTY TapaTKBIII PETIHAE MOICIbICHE/II.
«Avg Outdoor Temp» TYpaKThl KOHJIBIPFBICHI CBIPTKBI ayaHbBIH OpTaIlla TEMIIEPATyPAChIH aHBIKTANIBI.

2 PetTey KyiiesepiH caabICThIPY

benmeneri Temmneparypa pexxuMmiH OacKapy cXeMachlHIa SPTYPIl PETTETIITEPal KOJIaHyabIH
Nel canmbicThIpManbl KECTECIH KapacThIPAHbIK.

1 kecte — PerrerimTep KOPCETKIMTEPiHIH CATBICTBIPMAJIbl KECTEC]

Ne Perrterim Temneparypansl  ycray | Perrey yakpiThl, car | Kaiita perrey
momiri, %

1 Penenik 98%-102% 0,230 0%
peTTerimt

2 IMU-perrerim 100% 0,286 1,4%

3 MU -perrerim | 100% 0,275 1,3%

4 AlikelH  eMmec | 100% 0,279 0,5%
peTTerimt

MATLAB Simulink »xylieciHiH keMeriMeH OepuireH mnapamerpiiepi Oap Oenme imiiHJeri
TeMIlepaTypaHbl OacKapyAblH aBTOMATTAHIBIPBUIFAH JKYHECIHIH KapacTBIPBUIFAH MOJEIBICY
MOJICITIH/IE OPTYPJIl PETTETIMTEPMEH YHIIH KbUTYy MOJCTIHAETI MapaMmeTpiepliH e3repyiHe Tajay
xacannel: penenik perrerim, [IW, TIN]J| »xoHe ailikpiH emec perrerim. JKyHeHIH €H JKaKChl
napametpiepine [T1]] sxkoHe aifkbIH emec peTTerimTepi KopceTimn Typ.

Byn perrey xyiecinne aiikpiH emec perrerim [IM]] perrerimiiMeH caimbICThIpFaHIa alKbIH
apTHIKIIBUIBIK Oepmeitai. On Oipiama a3 perTeyai KaMTamach3 eTefl, Oipak peTTey yakbIThl OipiiaMa
y3aFrbIpaK.

benme imiHmeri temmeparypaHbl OacKapyablH aBTOMATThI KYHECIHIH WMHTAIMSUIBIK MO
OOMBIHINIA KYPri3UIreH Tanjgay OojamiaKTa MHTEJJIEKTYal bl TEPMOCTATTHIH KYMBICHI MEH ©3iH-031
OKBITY alNTOPUTMJIEPIH JKacayra, aran aWTKaHJa FUMaparThblH OKbUTy [apameTpiepi MeH
nMaligaaHyIIBIHBIH MIHE3-KYJIKBIH Tajay HeTi3iHJIe TEePMOCTATThI OKBITYJIbIH WHTEIUICKTYAIbI
aNTOPUTMIH jKacayFa MYMKIHIIK Oeperi (5 cyper).

Temperalires E
T

o0 N

—: . ==

5 cyper — Penenik perrerimii 6ap 6eMeH1 KbUIBITY
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Penenik perrerimTte, Mbicansl, 0,5-TeH 0,1-re neiiin TOMEHAETUITEH Ke3/ie, TEPMOCTAT JdIIpeK
TEeMIIepaTypaHbl CaKTal b, O1paK >KbUIBITKBIIITHI KOCY KOHE OLIipy *Kul ke3aeceni (6 cyper).

Ternperabures
I

E
'm

18-

18 = ! I

o 0.06 0

05 0.2 0z a3 035

6 cypet — XKaprpuiblk MoHi +0,1 GonaTein OeMeHi OepiireH TeMiepaTypara IeiiH KbI3AbIPY

Kemeneri temnepatypa -17 °C xoHe 0OfaH XKOFapbhl ©3repreH Ke3le, JKbUIBITKBIIL OepiareH
napamMeTpiiepi 6ap 6eaMeHI KBUIBITYFa KETKUTIKCI3, OenmMeneri Temmneparypa 22,5 °C - 23,5 °C neitin
skeTeni. HoTkere Ko )keTKi3y yIiH OeJIMEeHIH apaMeTpiepiH )KakcapTy KakeT. MbIcalbl, Tepe3esnep
CaHBIH a3alTy, KaObIpFaapAblH KAIBIHIABFBIH apTTHIPY (7 Cyper).

Temperaimes £
T

o= T

1|

25

7 cypet — -17 °C kemieneri remmnepaTypaia yi-Kai sl KbI3ABIPY

TepmocraTr  MoxeniHae

I[N perrerimi

OpHAaTbUIFaH. BiokTe! aBTOMATThI

KoH(urypanusinabiK. Perrey yakpitsl 0.07273 sxoHe 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 — [IM-perrerimin opHaTy
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TepmocTatta opHatbutran [IH-perrerimimen 6enMeH1 KbI3ABIPY pemenik perTerim Hemece [1-
peTTeriim opHaThUIFAaHHAH Tepi y3aK Mep3imae — 0,286 caraT immiHae Kypeai. Anaiiia, TypakThl MoH
OepinreHn MoHre TeH xoHe 25 °C-ka TeH (9 cyper).

- — ot ! i

12 -

RSl g g A P Sy S 4 g

o L | | | |

9 cypet — benmeni [IU-peTterimren OenriyieHreH TeMiepaTypara IeiiH KbI3AbIpy

bi3 GackapbuiaThiH IIaMaHBIH OEpUIr€H MOHHEH MaKCHMaJbl aybITKYblH AHBIKTAMMBI3 JKOHE
naie3oeH kepcerineni. Kaiita perrey 1,4% Kypaiasl.

Tepmocrar Mopeninne IIMJl perrerimi  opHaTbUlFaH. bBIIOKTBI  aBTOMAaTThl  TypAe
KoHpurypanusinaiibik. Perrey yaksiTeia 0,1341 sxoHe TypakThUIBbIK gopexecit 0,5 etin opHaThIHE (10

cyper).
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10 cyper — [T I-peTTerimiin opHATy

Tepmocratra opHatbutran [11]] perrerimimen Genmeni Kpi3asipy 0,275 caraT imriHzae xypeni
KoHe OenriieHreH MoH IIM perrerimn cuskTbel Oepinren Monre 25 °C teH Oomansl (11 cyper).
BbackapbuiaTelH 1aMaHbIH O€piIreH MOHHEH MaKCUMaJIbl aybITKYbI 1,3% Kypaiasl.
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11 cypet — benmeni [IN/] petreriurimen OenriieHreH Temnepartypara JAeiliH KbI3AbIpy

19



Mexnynapoanbiii HayuHbli :kypHaia AKAJEMHUK Ne 1(292) 2025 .

I[N perrerimi [1U petterimrine kaparanaa ke0ipek OHIMIUTIKTI KAMTaMachl3 €Te/l.
TepmocTat MozieTiHIE alKbIH €MeC peTTerii opHaTeutFaH (12 cyper).
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12 cypet — benmMeHi OenriieHTeH TeMIepatypara AeiiH alKbIH eMeC PETTETIIINEH KbI3ABIPY

benrinenren aikplH emec perterimmed OenmeHi kbUibiTy 0,279 caraT immHAe Xypeni >KoHE
OenrinenreH MoH OepinreH Monre 25 °C TeH, 6acKapbUIaThIH IIaMaHbIH O€pIreH MOHHEH MaKCUMAaIIIbl
aybITKybI 0,5% Kypaiasl.
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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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NAEOJIOI'UAJIBIK KAPCBIJIBIK KEHICTII'T PETIHAEI'I TEATP:
BOJIAT ATABAEBTBIH PEKUCCEPJIIK ®PUHJTOCOPUACHI

baxkmuap baiicepik

mazucmpanm, T. K. JKypeenos amvinoaewt Kazax ¥immulk enep axkademusicol, Teamp onepi
Gaxynomemi,Akmep webepuici dxcane pexcuccypa kageopacsi, Aimamet, Kazaxcman
Fowoimu orcemexwi: Epkin JKyacoek

AHHOTANUA

Makanaga Ka3akCTaHABIK pexkuccep bomar ATa0GaeBThIH IIbFapMallbUIBIFBl  T€ATPJBI
UJCOJIOTUSIIBIK KApChUIBIK KEHICTIT1 peTiH/Ae KapacThIpy TYPFBICBIHAH TajllaHabl. ABTOP PEKUCCEPIIH
ACTETUKAIBIK, a3aMaTTBIK J>KOHE CasiCH YCTaHBIMAAPBIHBIH ©3apa OalIaHbICHIH Aalllblll, OHBIH
CHEKTaKIIbACpiHAETT KopkeM (hopMa MEH QJIeyMETTIK Ma3MYHHBIH TYTAaCTBIFBIH KepceTeai. 3epTrey
OapbIChIHIAa casCH TeaTp, KAapChUIBIK ACTETUKACBI, PEKUCCEPIIK >KayalKepIIiIiK YFbIMIAphI
KoJgaHbeu1aael. bomat AtabaeB TeaTpsl OMIIIK AUCKYpChbIiHA Oajama Of YCHIHATBIH, KOPEPMEH I MTaCCUB
KaObu1IayiblaH OeceH 11l Ok neciHe alfHaIAbIPaThIH MOJCHH KEHICTIK PETIHAE NaibIM/1aaaibl.

TyiiiH ce3mep: casicu TeaTp, WACONOTHSUIBIK KapCHUIBIK, pekuccepiik (umocodus, bomar
ATtabaeB, aNleyMETTIK JIpaMa, KepepMeH CaHachl.

Kipicne

Tearp TapuxplHAa caxHa TEK ACTETHUKAIBIK TXipuOe ajaHbl FaHAa €MeC, COHBbIMEH KaTap
KOFaMJIBIK CaHa KaJIBIIITACAThIH, OWIIIK TIEH KOFaM apachIHAAFbl KAWIIBUIBIKTAp KOpiHIC TabaThIH
epekie KeHicTik 0oibin kenreni oenrisi. XX—XXI Facelpiap TOFBICHIHIAFBI CAsACH JKOHE QNICYMETTIK
TypOyJNEHTTUTIK KarialblHIa TeaTpiablH Oyl (yHKUMSACH OYpBIHFBIAAH JAa aikbpiHAanza TycTi. Ochl
TYPFbIIaH aJIFaH]ia, Ka3aKCTaHABIK TeaTp pekuccepi bonar ATaGaeBThIH IIbFapMallbUIbIFbl OTAH/BIK
MOJICHHET KOHTEKCIHE alpbIKia (PEHOMEH PETIHIAEe KOPIHEII.

bonat AtabaeB TeaTpsl — OelTapan OaKbUIayIIbl MO3HUITMSCHIHAH CaHANbI Typae 0ac TapTKaH,
KopkeM (OopMaHbI a3aMaTTHIK YCTaHBIMMEH YINTAacThIpFaH TeaTp. OHBIH CIEKTaKIbAEpi KepepMeHIi
Kall FaHa AMOLIMSUIBIK ocepre OesieyMeH IIEKTEIMEH, 9JIeyMETTIK >KayalKepIuiIiK, epKiHIiK, 9JIUIET,
KEeKe TYJIFaHbIH MEMJIEKET aJJbIHIaFbl OpHBI CEKLIAlI Mocenesepl Tikened Kosbl. Ocbl Makanajga
Bonat AtabaeBThIH pexxuccepiik GruiocoGusIChl TeaTPAbl HICOTOTHUSIBIK KAPCHUIBIK KEHICTITT PETIHIE
KaJIBINTACTRIPY TOXKipUOECi apKbIIbl KapaCTHIPBLIAIBI.

Teatp :k9He HIEO0JOTMSIBIK KAPChUIBIK YFBIMBI

Wneonorusiblk  KapchUIbIK TYCIHIIT KeOiHe cascH akUusslapMeH, MUTHHITEPMEH HeMmece
MyOJIMIUCTUKAIIBIK JUCKYPCIIEH OalIaHbICTBIPBUIBIN JKaTabl. Asaiila MOJACHHET calachlHla, acipece
TeaTpAa, KapChUIBIKTBIH ©31HE TOH KOpKeM (opMaiiapbl KajblnTacaisl. TeaTpaarbl KapChlIbIK TiKeIen
YHIEYIEH repi, MarbiHa, 00pa3, KAKTHIFBIC apKBUIBI XKY3€Te acabl.

Casicu TeaTp JoCTYpiHAE caxHa — YCTEM HJICOJIOTUSHBI KalTa OHAIPETIH Kypajl eMec, KepiCiHIIe
OHbl KYMOH acCThlHAa KOATHIH anaH. MyH7Jail Tearpia KepepMeHre MAaiblH kayan Oepiiameini,
KEpiCiHIIIEe, OHBI MOPAJIBJBIK KOHE WHTEJUICKTYaJJbIK TaHIAy jkKacayra urepmeneini. bomar Atabaes
OCHI OaFBITTHI CAaHAJIBI TYPJIE TAHJAFaH PEKUCCEpIIep KaTaphlHA JKATaIbL.

BonaTt AtabaeB pexxuccepiriHin IyHHeTaHbIMABIK Herizaepi

Bonat AtabaeBThIH pexuccepiik (UIOCO(UACHIHBIH ©3€TiHAE aJaM >KOHE OHBIH epKiHAIri
Moceneci Typ. OHBIH KOWBUIBIMAApBIHIA KeHinkepiep KkeOiHEe oNeyMeTTIK >KYHEeHIH KbIChIMbIHA
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yIIbIparaH, TaHJAy XKacay alablHAa TYpFaH TyJIFaiap perinae OeitHeneneni. Pexxuccep ymin teatp —
IIBIHJIBIKTHI )KYMCAPTHIN KOPCETY OPHBI €MeC, KepiCiHIle, KOFaMIaFbl )KachIpPbIH HEMece alThUIMAaUTBIH
KalIIbUIBIKTAp/Ibl AlIBIK CAaXHAFa LIBIFAPATBIH KypaJl.

ATabaeB 3CTETHKaHBI casicaTTaH OeJjin KapacThipMmaiinbl. OHBIH TYCiHITIHAE, (opMa elIKallaH
Oeiitapan 0oia anMaipl: Ke3 KeNreH KepKeM mienrimM Oenrim Oip JAYHHETaHBIMABIK MO3HIUSHEI
Oinmipeni. COHIBIKTaH pEKUCCEp KIACCHKAIBIK MOTIHIEPMEH JKYMBIC ICTEr€HHIH ©31HJe, OJapiibl
Ka3ipri oJIeyMETTiK KOHTEKCTIICH TiKelel OalIaHbICThIPaIb.

CaxHaJbIK KeHiCTIK KoHe OMIIiK JUCKYPChI

bonat AtabaeB CIieKTakIbACPIHAE CaXHAIBIK KEHICTIK CHMBOJHMKAJBIK MarbiHara ue. JKaObIK,
Tap, MIEKTeYyIl KeHICTIKTep OMIIIK MEeXaHW3MJEepiHiH KbICBIMBIH Olfipce, anibIK, OipaK Meci3 KeHICTIK
— aJaMHBIH pyXaHU XKaJFbI3JbIFBIH KepceTel. by pexuccepiik meniMaep KepepMeHre BU3ya bl
JeHrele-aK oeyMeTTiK JUCKOMGOPT ce3iMiH TYAbIPaIbl.

Pexxuccep Omiik MTUCKYPCBHIH TIKEJEH OIKEpeNeyleH Tepl, OHBIH ajlaM CaHachlHA KaJlail ocep
eTETIHIH KOpCeTy/l XKeH Kepell. BIopoKpaTHsUIIBIK Tid, KOPKbIHBIIIKA HEri3JeJIreH KapbIM-KaTbIHAC,
YHCiI3iK — ATabaeB CHEKTaKJIbJEpiHAC ApaMaTyprUsiIbIK Kypaiara aiHamaabl. OChl apKbUIBI TeaTp
KapCBUIBIKTBIH alKaliIbl eMec, Oipak TepeH api acepiti (hopMachiH YChIHA/IbIL.

KepepMeHHIH MO3UIMSACHI: MACCHBTI TYTHIHYIBIJAH KAy aNnThl CyObeKTKe

Bbonat ATtabaeB TeaTpbl KOPEPMEHMEH «BIHFAMIIBD) ITHUATIOT KYprizoeiiai. OHbIH KOWBUIBIMIAPHI
Ke01HE Ma3achI3/IbIK TYIbIpajbl, CYpak Koslbl, Oipak »yOaHblll ycelHOalabl. byn — pexuccepaiy
caHanbl TaHmaybl. Cebebi oy yIIiH TeaTpAblH OacThl MakcaTbl — KOPEepMEHAl OWIaHIBIpYy, ©3
MO3UIIMSACHIH KaliTa Kapayra MoxXOypJiey.

Kepepmen Oyn Tearpaa Oakbulaylibl €MEC, MOPaIbABIK TYPFBIAAH CIEKTAKIbIe KAaThICYIIbI
Tyirara aiHananpl. KoWbUIbIMHAH KEWIHT1 1Kl JUCKOM(POPT — PEKHUCCEPNIK OCEPIiH MaHBI3IbI
Oemiri. Ocel Typreiian bonat AtabaeB TeaTpsl 9JIEyMETTIK KaTapCUCKE eMeC, a3aMaTThIK CEPreKTiKKe
KeTeeni.

bosat ATtadaeB TeaTpbIHbIH Ka3aKCTAHABIK MJ/IEHH KOHTEKCTTEerl OpHbI

Kazakcranaplk Teatp keHictirinae bomat ATtabaeB mibFapMamibLIbIFbl OIpMOHII KaObLITaHFaH
*0K. OHBIH CHEKTAaKJIbIepl KWl Jay TYIBIPHIN, KEWIe pPecMU KYPBUIBIMAAPIBIH KapCHUIBIFBIHA 1A
YIIbIpaabl. Ajaiiia 1071 0Chl KAWIIBUTBIKTAp PEKUCCEP TEaTPHIHBIH MAHBI3BIH aPTTHIPA TYCE/II.

ATabaeB TeaTphl TAYyeNCi3 MOJCHH OWABIH MYMKIH €KEHIH, TeaTpAbIH TEeK KOHUI KeTepy
KypajblHa alfHaIMaybl THIC eKeHiH gonenaeni. On Ka3akCTaHABIK CaxHaJa PeKUCCEpAIH a3aMaTThIK
YKayarKepIIIiri MOCEJIECIH OTKIP KOHIBI dKoHEe KeHIHT1 OybIH peKHCCepiiepiHe BIKIA STTi.

KopbIThIHABI

Bonat ArtaGaeBThIH pexuccepiik (uIocopusICch TeaTpabl HICOJOTHSIIBIK KapChUIBIK KEHICTIrl
peTiHe KapacThIPY IbIH KaPKbIH YIrici 00k TaObu1aabl. OHBIH MIBIFAPMAIIBUIBIFBIH/A 3CTETHKA MEH
a3aMaTTBhIK YCTaHBIM OIpTYTac >XXYHe peTiHAE OpeKeT eTeli. leaTp pexuccep YIIH oJIeyMETTIK
HIBIHABIKTHI OypKeMelley eMecC, OHbI allIbIK alTy ajaHBl.

Bonat AtabaeB TeaTpbl KOpEpMEHII OWIaHyFa, KYMOH/IaHYFa, KayalKepIIIiK adyFa IIaKbIpaIbl.
Ocbl apKbUIbl 01 Te€aTpAbIH KOFaMJaFbl PeiH KaifTa aHbIKTAIl, OHbl MJEOJTOTMSIIBIK YHCI3IKKE KapChl
Typa aJlaTbIH MOACHH KYII PETiHAE OCKITE/I.
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KOHIEIIIUU TEPOOPMATUBHOCTHU U UHTEPAKTUBHOCTH
B COBPEMEHHOM TEATPE

Hcaee Mupac
AnnHoranus

CraTpsi TOCBsIIEHAa HCCIIEIOBAHUIO KOHIENIMNA MepPOopMaTUBHOCTH M HHTEPAKTUBHOCTH B
COBPEMEHHOM TeaTpe KaK KIIOUEBBIX XY 0’KECTBEHHBIX U TEOPETUUYECKUX KaTErOPHUHA, OIPEIEIISIOIINX
TpaHcGOpMaIUIO CIEHHYECKOro uckycctBa kKoHna XX — Hauvanma XXI Beka. AHanuzupyercs
CMCIEHHE aKIEHTa C PENpe3eHTAl W JApaMaTypruyeckoro IOBECTBOBAHMSA K COOBITHHHOMY
XapakTepy TeaTpaJbHOrO JEUCTBUS M aKTUBHOMY BKIIIOUEHHMIO 3pUTENS B IMPOLIECC MPOM3BOJCTBA
cMbIcna. PaccmaTtpuBaroTca teopetudeckue noaxoasl JD. dumep-Jluxte, P. llexuepa, ®@. Octepa u
X.-T. JlemaHa, a Taxxe NpaKTUKH COBPEMEHHOI'0 TeaTpa, B KOTOPBIX MHTEPAKTUBHOCTh BBICTYIAET HE
KaK TEXHOJIOTMYECKUN MpHEM, a KaK OHTOJIOIHMYECKOE CBOICTBO TeaTpalbHOTO cOoOBITHS. B craThe
YTBEPKAAETCSI, YTO NEPPOPMATUBHOCTh U UHTEPAKTUBHOCTH (POPMUPYIOT HOBYIO MOJIENb T€ATPAIbHOM
KOMMYHHKAIIMM, OCHOBAaHHYI0 Ha CO-IIPUCYTCTBHH, TEJIECHOCTHM U COBMECTHOM OIIBITE akKTépa U
3pUTEII.

KitoueBbie croBa: meppoOpMaTUBHOCTh, HHTEPAKTUBHOCTh, COBPEMEHHBIH TeaTp, 3pHUTEINb,
nepopmaHc, MocTIApaMaTHUECKU TeaTp, TeNECHOCTh, TeaTpaIbHOE COOBITHE.

1.0 BBenenune

CoBpeMeHHBII TeaTp MepeXuBaeT TIYyOOKYH TpaHC(HOpPMAIHIO, CBA3AHHYIO C HEPEeCMOTPOM
(byHIaMEHTAIbHBIX KaTETOpHUHl CIIEHMYECKOTO HUCKYCCTBA. B ycloBHSX KpH3uca penpe3eHTaTHBHOMN
MOJIENIM TeaTpa M YTpaThl JOMHUHUPYIOIIEW POJIM JpaMaTypru4eckoro TEKCTa Ha NEpPBbIM IUIAH
BBIXOJST TOHATUS MNEepPOPMATUBHOCTH U  HUHTEPAKTUBHOCTH, OMNPENETSIONIMEe HOBBIM  THII
TEaTpaJbHOTO OmbITa. TeaTp BCE 4Yallle OCMBICIETCS HE KaK IPOCTPAHCTBO BOCIPOU3BENCHUS
XY/0)KECTBEHHOTO TPOM3BENIEHUs, a Kak COOBbITHE, NpOHCXOoJsdllee <«37ech U celyacy W
KOHCTUTYHUPYEMOE B3aUMOJICHCTBUEM MEK/Y UCIIOJIHUTEIEM U 3PUTEIIEM.

[lepdpopmaTuBHBIN TOBOPOT B T€ATpe, aKTUBHO 00CYk1aeMblil B Tpynax Opuku dumep-Jluxre n
Puuapna Illexnepa, npeamnonaraer cMenieHue (okyca ¢ pesyiabTaTa Ha MPOLECC, C 3HaYeHUs — Ha
NeicTBUe, ¢ MHTEpPIpPETAalud — Ha NepexuBaHue. MIHTEpaKTUBHOCTb, B CBOIO OYEpE/b, pa3pyllacT
TPaJMLIMOHHYI0 HEpPapXUI0 CLEHUYECKOrO0 OOIIEHHsA, B KOTOPOM 3pUTENb 3aHUMall IO3ULUIO
MacCUBHOTO Habumonatens. B coBpeMeHHOM TeaTpe 3pHUTEIb CTAHOBUTCA YYACTHHKOM, COABTOPOM U
CO-TIPUCYTCTBYIOIIMM CYOBEKTOM TEaTPATBHOTO COOBITHSI.

AKTyaabHOCTh HCCIEAOBAaHUS OOYCIOBIEHAa HEOOXOAMMOCTBIO TEOPETUUYECKOTO OCMBICICHUS
3TUX MPOLECCOB, IMOCKOIbKY MNEPPOPMATUBHOCTh W HUHTEPAKTUBHOCTH CETOAHS BBICTYNAIOT HE
YACTHBIMHU XYAOXXECTBEHHBIMU MPUEMAMU, a CTPYKTypOOOpPa3yOIIMMU MNPUHIUIAMH TeaTpaibHOU
npakTHKu. Llenb craThu — MpoaHaau3upoBaTh KOHLEMIUU NEPPOPMATUBHOCTU U WHTEPAKTUBHOCTH B
COBPEMEHHOM Te€aTpe M BBISIBUTH UX 3HAUECHUE I TpaHC(HOpPMAIMU TeaTpaTbHONH KOMMYHUKAIUH.

I'nmnoresa

[leppopmMaTUBHOCTP M MHTEPAKTUBHOCTH B COBPEMEHHOM TeaTpe (OPMHUPYIOT HOBYIO MOJEIb
TEaTpalbHOTO COOBITHS, B KOTOPOM CMBICT BO3HHKAeT HE Kak pe3yabTaT HWHTEpIpeTanun
XYIOKECTBEHHOI'O0 TEKCTa, a Kak 3(P(PEeKT COBMECTHOIO OMbITa aKTépa W 3pUTENsl, OCHOBAHHOTO Ha
TEJIECHOCTH, CO-TIPUCYTCTBUU U NPOLIECCYATbHOCTH.

2.0 Meroabl ucciaegoBaHUs
HccnenoBanue 0azupyercs Ha MEKIUCIUILUIMHAPHOM MOJIX0/€ M BKIIOYAET CJIEIYIOIINE METOIbI:
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1. TeopeTnueckuii aHAM3 — W3YYCHHE KITIOYEBBIX (PMIOCOPCKUX U TEATPOBEIUECKUX
KOHIIeNHH neppopMaTuBHOCTH U HHTEpakTUBHOCTH (Dumiep-Jluxre, [llexnep, Octun, Jleman).
2. AHaTUTHYECKUA METOJ — aHaJIM3 COBPEMEHHBIX  TeaTpajbHBIX  MPAKTHK,
WCTIOJIb3YIOUINX WHTEPAKTUBHBIE U MTep(HOPMAaTUBHBIE CTPATETHH.

3. CpaBHUTENbHBIM aHaJIN3 — COINOCTAaBJICHUE IPaMaTUUYECKOro U MeppopMaTHUBHOIO
TUIIOB TE€ATPAIBHOIO JIEUCTBHUS.

4. DeHOMEHOJIOTUYECKUN TOAX0d — PAaCCMOTPEHHE TeaTpajbHOrO COOBITHUSA KaK OIbITa,
MEePEKUBAEMOT0 YIaCTHHKAMU.

5. Kputnueckuii Auckypc-aHaan3 — aHaIU3 TEKCTOB, HMHTEPBBIO U TEOPETUYECKHUX paboT,

MOCBAIIEHHBIX COBPEMEHHOMY TEATpYy.

Hcnonp3oBaHue  J@aHHBIX  METOJOB  IO3BOJSET  PAcCMOTPETh  MepHOpPMATUBHOCTH U
MHTEPAKTUBHOCTh KaK 3CTETUYECKUE, OHTOJOTMUECKHE U KOMMYHHUKATUBHbBIC KATETOPHH.

3.0 Ananus

3.1 IlepdopMaTHBHOCTH KaK OCHOBA COBPEMEHHOTO TeaTpa

[lonsitue nephopMaTUBHOCTH, BOCXOJsAlIee K JIMHIBUCTUYECKON TEOPUH peyeBBIX akTOB JIK.
OctuHa, B TeaTpOBEICHUH MPUOOPETAET paclIMpeHHoe 3HaueHne. B unrepnperamuu J. Oumiep-Jluxre
neppopMaTUBHOCTh MOHUMAETCA KaK CIOCOOHOCTh T€aTPaIbHOTO ICHCTBUS MPOU3BOIUTH PEABHOCTD,
a He IpeacTaBiATh €€. TeaTp CTaHOBUTCS IPOLIECCOM, B KOTOPOM 3HA4€HUE HE 3aJaHO 3apaHee, a
BO3HHMKAET B X0J1€ B3aUMOJCICTBUS TE€J, MPOCTPAHCTB U BPEMEHHBIX PUTMOB.

[TepdopmaTuBHBIIT TeaTp OTKa3bIBA€TCA OT CTAOWJIBHOW CEMAaHTHKH W PENpe3eHTATUBHOU
JOruKH. BMecTo 3TOoro oOH mpejaraeT «aBTOMOATUYECKYIO TMETIIIO» — TMPOLECC B3aUMHOIO
BO3JICMCTBUS aKTE€pa U 3pUTENS], B KOTOPOM KaXK/10€ JAEHCTBUE U3MEHSET CTPYKTYPY IPOUCXOJSILETO.
Takum oOpa3oM, TeaTp MpeBpamaeTcs B COOBITHE, HE TOMAJAIOIICeCs TOJMHON QUKcAud |
ITIOBTOPEHHUIO.

3.2 lHTepakTUBHOCTD KaK TpaHCHOPMAIIUS 3pUTEIBCKON TTO3UIINN

NHTEepakTHBHOCT, B COBPEMEHHOM TEaTpe HE CBOJIUTCS K MPSAMOMY (PUINICCKOMY YIACTHIO
3pUTENs B CUEHUYECKOM JelcTBUM. OHA MPOSIBISAETCS MPEkKIE BCErO0 B M3BMEHEHUM CTaTyca 3pUTEIs
KaKk CyOBbEeKTa TeaTpajbHOM KOMMYHUKAIMU. 3pUTEIb CTAHOBHUTCS AKTHUBHBIM  YYaCTHHKOM
MIPOM3BOJICTBA CMBICTIA, & €T0 PEaKIUs U BEIOOP OKA3BIBAIOT BIHMSIHUE HA XOJ M CTPYKTYPY CIIEKTAKIISL.

Pa3pymienne «ueTBEPTOI CTEHB» B MHTEPAKTUBHBIX (popMax TeaTpa MPUBOAUT K PA3MBIBAHUIO
TPaHUIBI MEXKTY CIICHOW M 3aJI0M. DTO CONIKEHUE CO37aeT 0C000e MPOCTPAHCTBO CO-TIPUCYTCTBHS, B
KOTOPOM aKTEP M 3pUTENb CYIIECTBYIOT B €IMHOM BPEMEHHOM U TEJIECHOM moiie. IHTepaKTUBHOCTD
TEM CaMbIM YCHUJIMBAeT NEpPOPMATUBHBIA XapakTep Tearpa, Jejias KaKIbli IMOKa3 YHUKaJTbHBIM
COOBITHEM.

3.3 TenecHOCTh U COOBITUHHHOCTD TEATPAIBHOTO JEHCTBHS

KintoueBpiM 311€eMeHTOM TIepGOPMATHUBHOTO M MHTEPAKTUBHOTO TeaTpa SIBISETCS TEJIECHOCTD.
Teno aktépa nepectaét ObITh HHCTPYMEHTOM PEMpPE3eHTAINN TEPCOHAXKA U CTAHOBUTCS aBTOHOMHBIM
HOCHUTEJIEM CMbICIA. AHAJIOTMYHBIM 00pa30oM TEJIO 3pUTEN BKIIIOUAETCS B TeaTpallbHOE COOBITHE Kak
BOCIPUHUMAIOLIEE, PEATUPYIOLLEE U CO-IEUCTBYIOLIEE.

CoOBITHITHOCT,  COBPEMEHHOTO  TeaTpa 3aKJII0YaeTcsi B €ro  HEeMpeIcKasyeMOCTH H
npoueccyaibHOCTU. TeaTrpanbHOE AEHUCTBUE HE CYIIECTBYET BHE MOMEHTA MCIIOJHEHUS U HE MOXKET
OBITh CBEJEHO K TEKCTy WJIM 3aluCu. JTO CcONMMkaeT TeaTp ¢ mephopMaHCOM H PUTYaJOM, TJIe
3HaueHue GOpMUPYETCs Yepe3 yuacTue U NepeKuBaHue.

3.4 TlepdhopMaTUBHOCTH U HHTEPAKTHUBHOCTH B KOHTEKCTE MOCTAPAMATHIECKOTO TeaTpa

[TocTapamaruueckuit Teatp, onucanubiii X.-T. JlemaHoM, SBIsSETCS OAHOW M3 KIIFOYEBBIX (hopm
peaym3aru mepHOpMaTUBHBIX U MHTCPAKTHBHBIX cTpaTeruid. OTKa3 OT JIMHEWHOH JpamMaTypruvd u
MepapXuu TeaTpajbHBIX AJIEMEHTOB CO3JAET YCIOBHUS ISl PABHOMPABHOTO B3aMMOJEHUCTBUS TEKCTa,
TeJla, MPOCTPAHCTBA U 3PUTEIILCKOIO BOCIIPHUATHA.
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B 3TOM KOHTEKCTe MHTEPAKTHBHOCTH CTAHOBHUTCS HE BHEIIHUM 3()PeKToM, a BHYTPEHHUM
MIPUHITAIIOM OPTaHM3AIUH CIIEKTaKIsl. Tearp mepectaét ObITh MEUATOPOM CMBICIIA U MPEBPAIIASTCS B
MPOCTPAHCTBO COBMECTHOTO OMbITA, TJ€ KAKIbIA YYACTHHUK — aKTEP WIM 3pUTENb — BIUSET Ha
dhopMHUpOBaHKE COOBITHS.

3akiroueHue

[leppopmMaTUBHOCTE M HHTEPAKTHUBHOCTb SBISIOTCA  (yHIAMEHTAIBHBIMH  KAaTETOpUSMU
COBPEMEHHOTO TeaTpa, ONMPEACIISIONUMHI €r0 ICTETHICCKYI0, KOMMYHHUKATUBHYIO I OHTOJIOTHICCKYIO
Tpancopmarmio. CoBpeMeHHBIN TeaTp BcE€ B OOJbIIEH CTENEHN OTKA3bIBACTCS OT PENPE3CHTALMU B
MOJIb3Y COOBITHSI, OT MHTEPIIPETALIMA — B MOJIb3Y MEPEKUBAHUS, OT MACCUBHOTO 3pUTEINSI — B MOJIb3Y
COYYaCTHUKA.

[leppopmaTuBHBIA W WHTEPAKTHBHBIA TeaTp OTBEYAET HA BBI3OBBI (PpParMEHTHUPOBAHHOU U
MEIUATH3UPOBAHHOW peallbHOCTH, Tpeiyiaras (GopMy HCKycCTBa, OCHOBaHHYIO Ha JKHBOM
MPUCYTCTBHUH M COBMECTHOM OmbITe. OH HE CTPEeMHTCS K Iepeaaye TOTOBBIX CMBICIOB, a CO3/aeT
yCIIOBUS JIi X BO3HUKHOBEHHUS B Ipoliecce B3auMojeicTBus. Takum oOpa3om, TeaTp CTaHOBUTCS
MPOCTPAHCTBOM JIMAjiora, HKCIIEPHUMEHTa M COBMECTHOT'O TIPOU3BOJICTBA PEANLHOCTH, OTpaXkas
KITFOUEBBIE KYIbTYPHBIE U QHIIOCO(CKHE CIBUTH COBPEMEHHOCTH.
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AHAJIN3 PAZBUTHUA TEOJAE3NYECKOI'O COITPOBOXAEHUA CTPOUTEJIBCTBA

Kanamoaee Anuwep — macucmpanm KazsHUTY um. K.1U.Camnaesa,
Typcoexoe Cepuxk Baxumosuu — accoy.npogheccop kapeopwvr Mul’, KasHUTY um. K.U.Camnaesa
Anmamol, Kazaxcman

AHHOTANUA

B cratee nmpexacraBieH aHaIM3 ABOJIOLMUM METOJOB U TEXHOJIOTMH Te0J1e3MYECKOro
conpoBoxkaeHuss (I'C) crpoutenpHbIX MpoekToB. PaccmarpuBaercss mepexox OT TpaAMLMOHHBIX
ONTUKO-MEXaHUYECKUX TPUOOPOB K COBPEMEHHBIM BBICOKOTOUHBIM 3JEKTPOHHBIM KOMILJIEKCAM.
Ocoboe BHMMaHHUE YIEICHO POJIM TJIOO0AThHBIX HABUTAIMOHHBIX CIYTHHKOBBIX cucteM (GNSS) u
AJIEKTPOHHBIX TAaXeOMETPOB, a Takke HuX dJ(PPEeKTHBHOM KOMOWMHAIMK [UIS peIIeHUs 3ajad,
BO3HHUKAIOIIMX MPU MHTErpalyd Teole3MYECKMX JaHHBIX C CHUCTeMaMu HH(GOPMAILMOHHOTO
MozenupoBanus 3aanuid (BIM). Onpenenensl kimtoueBble HanpasiaeHus pazutus ['C, Bkimouaromue
aBTOMaTH3alMIo, BHelpeHne nudposbix nBoiHUKOB (Digital Twins) u nossieHne 3¢h(eKTHBHOCTH
MOHHUTOpUHTa aAeopmanuii. OTAENIbHO PpPacCMOTPEHbl OCOOCHHOCTH MPUMEHEHUS 3IIEKTPOHHOIO
taxeomerpa Leica TS02 Plus u GNSS-npuemuuka South G1 Plus npu Bo3BeneHun JBYXOJI0YHOTO
KIIyOHOTO JIoMa B YCJIOBUSIX IJIOTHOM rOpOACKOM 3acTpoHKH (Ha mpumepe I. Anmartbl), 000CHOBBIBas
3G GEKTUBHOCTh JAHHOIO HMHCTpyMeHTapus. llokazano, 4Tto umppoBU3aLUsS TEOJE3UU SIBIAETCS
KPUTHYECKUM (PAKTOPOM JUIsl TOBBILLIEHUS KayecTBa, 0€30MaCHOCTH U SKOHOMUYECKOH 3(pPeKTUBHOCTU
CTPOMUTEJILHOM OTpaciu.

KawueBble cioBa: ['eone3nyeckoe COMPOBOXKAEHUE, CTPOUTENLCTBO, GNSS, 31IeKTpOHHBIN
taxeomeTp, BIM-unterpanus, kinyOusiit 1om, Leica TS02 Plus, South G1 Plus

Beenenue

I'eone3nueckoe compoBoxkaeHue ctpoutenabcTBa (I'C) sABiIsieTCS HEOTHEMIEMON U KPUTUUYECKU
BaYKHOW YaCThI0 MHBECTUIIMOHHO-CTPOUTEIBHOTO IIUKJIA, 00ecTieunBas TOUHOCTb TPOEKTHBIX PEeIIeHUN
Ha BCEX dTamax: OT MU3BICKaHUH JI0 cAauyu 0OBEKTa B HKCIUIYyaTAIMIO U TOCIEIYIOIIEr0 MOHUTOPHHTA.
KauecTtBo reope3nmueckux paboOT HampsIMyl0 OIpeAenseT JOJrOBEYHOCTh, 0€30IacHOCTh U
COOTBETCTBHE BO3BOJAMMOIO OO0BEKTAa IMPOEKTHOM JOKYMEHTaluuu. B yCIOBHSIX COBPEMEHHOrO
CTPOUTEJIBCTBA, XaPAKTEPHU3YIOLIETOCAd YCJIOKHEHHEM apXUTEKTYPHBIX (DOPM, POCTOM ATAKHOCTH U
HEOO0XOMMOCTBI0O MHUHHUMU3AIMH CPOKOB, BO3pAacTaloT TpeOOBaHMSA K OMEPATUBHOCTH, TOYHOCTH U
Ha/IeKHOCTH I'€0€3UYECKOr0 KOHTPOJIS.

Oco0y1o aKTyalbHOCTH JAaHHBIA BOIPOC MPUOOPETAET MPHU BO3BEACHUU MHOTOOJIOYHBIX JKHIIBIX
KOMIUIEKCOB B YCJIOBUSAX IIJIOTHOM TOPOJCKOW 3aCTpPOMKH, Hampumep, B T. AaMarbl. CTPOUTETBCTBO
IBYXOJIOYHOTO KIIYOHOTO JIOMa COMPSDKEHO C TAKUMH I'e€0Ie3NIECKUMH BBI30BAMH, KaK:

1. ObecneyeHne BBICOKOM TOYHOCTH MO3MLIMOHUPOBAHMS U BEPTHKAJIBHOCTU KOHCTPYKLHMH NpHU
OrpaHUYEHHOM IPOCTPAHCTBE M BHICOTHBIX ITOMEXAaX.

2. CobmrofieHre TOYHOCTH B3aMMHOTO PACIIONIOKEHHSI U CONPSKEHUS IBYX HE3aBUCHMBIX OJIOKOB,
BKJIIOUas I0/I36MHbIE TAPKUHTY U 00ILIKE 30HBI.

3. Heo6xonuMocTh MOCTOSIHHOTO MOHHUTOPHMHIA 3a BIMSHUEM HOBOIO CTPOUTEIbCTBA Ha
OKpyXaroIryro 3actpoiiky. I[lepexonm k 1mudpoBeiM metogam ['C, OCHOBaHHBIM Ha paIOHATHHOM
UCIOJIb30BAaHUU HMMEIOLIETOCs 3JEKTPOHHOTO HMHCTPYMEHTAapus, CTAHOBHUTCS KIIHOYEBBIM (PAKTOPOM
ycrexa B TaKUX NMPOEKTaXx.

Ha mporskeHMH MOCIEIHMX JEeCATHICTHH Te0le3MYECKOe COIPOBOXKACHUE IPETepIesio
KapAWHAJIbHBIE U3MEHEHHS TOJ BIMSHUEM HAyYHO-TEXHHUYECKOro mporpecca. Ilpobrema cocrout B
HEOOXOAMMOCTH CHUCTEMAaTH3allud M aHalu3a d3TUX HW3MEHEHWH, OLEHKH WX BIUSIHUA Ha
MIPOM3BOJICTBEHHBIN TPOLECC W BBISBICHUS HanbOoyiee MEPCHEKTHBHBIX HAIMPABICHUN JabHEHIIEro
pa3Butus I'C B KOHTEKcTe Iepexoja CTpouTeNnbHOW oTpaciu Kk mapaaurme Munyctpuum 4.0. Llens
pabotel: IlpoBecTH KOMILJIEKCHBIM aHalW3 pPAa3BUTUS METOJOB M TEXHOJOIMH T€0AEe3U4ECKOro
COIIPOBOKACHUSI CTPOMTEIBbCTBA, OLEHUTh 3(()EKTUBHOCTH COBPEMEHHBIX IU(PPOBBIX peEIICHUH,

29



Mexnynapoanbiii HayuHbli :kypHaia AKAJEMHUK Ne 1(292) 2025 .

OCHOBAaHHBIX Ha NMPUMEHEHHHU JJIEKTPOHHOTrO TaxeoMeTpa M GNSS-npuemHEKa, U CHOPMYIHPOBATH
KIIFOYEBbIE TEHICHIIMHM Pa3BUTHS OTPACIM Ha ONMXKAHNIIYyI0 TEepClEeKTUBY, YUYHUTHIBas CHEHUPUKY
MHOT'OOJIOUYHOTO KHJIOTO CTPOUTENIHCTBA B TOPOJICKON Cpejie.

3aoauu uccnedosanus:

1. PaccMoTpeTs UCTOpHUECKHE FTalbl PA3BUTHSI I€0/1€3MUECKOr0 HHCTPYMEHTApHUS.

2. TIpoaHanu3upoBaTh TEXHHUKO-3KOHOMHUYECKYI0 S()()EKTUBHOCTh BHEAPEHUS COBPEMEHHBIX
CIyTHUKOBBIX U 3JIEKTPOHHO-ONTHYECKUX TEXHOJIOTHH B YCIOBUSIX TOPOJICKUX KAHBOHOB.

3. UccnenoBate mpobneMbl u mepcenektuBbl uHTerpanuu ['C ¢ cucremamu BIM u cosnanus
U(GPOBBIX JBOMHUKOB JIJIs1 KOHTPOJIS TEOMETPUHM MHOTOCEKLIMOHHBIX 3/1aHUH.

4. O6GocHOBaTh poOJIb KOMOMHAIIMKM TPUOOPOB B TOBBILIEHMM TOYHOCTH U  CHIDKEHHH
YeJI0BEUeCKOoro akTopa.
Hcropuyeckuii 0630p u Tpaanuuonnbie metoanl I'C. Kinaccudeckas reoge3usi B CTPOUTENbCTBE

PanHue »sTambpl reo/e3MYECKOro COMPOBOXKACHHUS ONUPAIUCh HAa TPUMEHEHHE OINTHUKO-
MEXaHUYECKUX NMPHUOOPoB. OCHOBHBIMU MHCTPYMEHTAMU SIBIISLITUCH TEOJIOJIUTHI, HUBEJIUPHl U MEPHBIE
JEHTbl. DTH METO/bl, OCHOBAHHbIE HAa T'€OMETPUYECKOM HHBEIMPOBAHUU M YIJIOBBIX W3MEPEHUSX,
TpeOOBaMM BBICOKOM KBadM(PUKAIMK HMCIOTHHUTENCH, ObUTH TPYIOEMKHMHM, 3aBHCEIH OT MOTOIHBIX
yCJIOBHM M 00J1aJjaiiy OTPaHUYECHHON CKOPOCTBHIO TIEpeaun JaHHbIX. TOYHOCTh M3MEpPEHUN 3aBHCEIIA
OT CYOBEKTHUBHBIX (AKTOPOB, a O0BEM HCIOJHUTEIBHON JOKyMEHTAUUU (KypHaJlbl HW3MEPEHUH,
yepTexku) Obul KpailHe Benuk. B kauecTBe mpumepa TpaJMIMOHHOIO pacyeTa MOXHO MPUBECTU
(bopMyy A onpeieieH s MPEBBIICHUs N TP TeOMETPUYECKOM HUBEIMPOBAHUY:
h=i-v=(a-b)+(iv-va) 1)
20e i — omcuem No 4epHOU CMOpPOHEe peuKu, vV — omcuem no KpAacHou Cmopoue pelku, a u b —
omcyemsl No peuKkam Ha nepeonell u 3a0Hell MoYKax, iv u va — nonpasku.
HecmoTpst Ha HEAOCTATKH, TPAJUIIMOHHBIE METOMbI 3AIOKWIH (PyHIaMEHTAJIbHbIE MPUHIUIIBI

pa3OMBOYHBIX PaOOT U BEICOTHOT'O KOHTpOJIS [1].
ITepexon K 3JIEKTPOHHO-ONTHYECKHUM NPUOOpam

Hauanom uudpoBuzanum craio MOABICHHE 53JEKTPOHHBIX TaxeomeTpoB (OT) u 1uudpoBbix
HUBEJIMPOB B KOHIE XX Beka. B wactHOcTH, 3mekTponHbii TaxeomeTp Leica TS02 Plus sBnsercs
SPKUM IIPUMEPOM TaKOTO Mepexo/ia, 00ecrneynBas BHICOKYI0 TOYHOCTh YIVIOBBIX U3MepeHuit (ot 5 1o 7
CeKyH) U 0e30TpaxkaTeIbHbIe U3MEPEHUS. DIEKTPOHHBIH TaXeOMETPHI IIO3BOJINIIN:

e ABTOMaTH3HUpOBATh 3aIKUCh U XPaHEHUE PE3YJIbTATOB U3MEPEHUI.

e OcymiecTBUTh 0€30TpaXkaTeJIbHbIE H3MEPEHUs PACCTOSHHMA, YTO 0COOEHHO LEHHO B YCJIOBHAX
OTPaHMYEHHOTO TOCTYNa Ha 00BEKTEe, XapaKTEPHOTO IS KITyOHBIX JOMOB.

e IHTErprpoBaTh MUKPOINPOLIECCOPHI /JIs1 BBINOIHEHHS pAaCY€TOB HEMOCPEICTBEHHO HA O0OBEKTE.

e CyllleCTBEHHO TOBBICUTh CKOPOCTb W TOYHOCTb VYTJIOBBIX M JIMHEHHBIX HW3MEpPEHUM, 4YTO
3JI0KUJIO OCHOBY TSI CJIEIYIOIIETO dTamna pa3Butus [1].

CoBpemennbie nupposbie TexHoJ0ruu B I'C. Posib CIyTHUKOBBIX HABUTAIIMOHHBIX CHCTEM
(GNSYS)

I'moGanpHbie HaBuUTanmoHHbIe cryTHHKOBBIE cuctembl (GPS, I'NIOHACC, Galileo, BeiDou)
MPOM3BENN PEBOJIIOIMIO B Teoje3nueckoM comnpoBoxaeHun [2]. [Ipumenenne GNSS-npueMHHKOB
o0ecrieynBaeT BBICOKOTOYHOE IO3UIMOHHUPOBAHNUE CTPOUTENBHBIX KOHCTPYKLUUH U 3JEMEHTOB B
€MHOM TOCYJapCTBEHHOM UM MECTHOM cucTeMe KoopArHAT. OCHOBHBIE PEXUMBI U IPEUMYIIECTBA!

«RTK (Real-Time Kinematic): O0GecnieurBaeT CaHTUMETPOBYK) TOYHOCTH B peajbHOM
BPEMEHH, YTO KPUTUYECKU BAXKHO ISl ONIEPAaTUBHOM pa30MBKU OCEi U BbIHOCA MPOEKTHBIX Touek. Ha
00BEKTE, pacroyio’keHHOM B Anmartsl, ucnoab3oBaicss GNSS-npuemunk South G1 Plus. 3tot mpubop
3¢ (HEeKTUBHO MPUMEHSIICS ISl CO3JaHMsI U KOHTPOJIS reoie3ndecko pazouBouHoil ocHoBhl (I'PO) Ha
OTKPBITON TEPPUTOPHUH.

o Ci10:kHOCTH IPUMeHeHHus B AIMAaThI: B yclIoBUSIX MIOTHOI 3aCTPOIKK ¥ TOPHOTO pesbeda T.
Anmartsl, T1le MHOTOATaKHBIE 3[aHHUS U €CTECTBEHHBIE MPErpajbl CO34al0T IOMEXU U OTPAHUUYUBAIOT
BUIUMOCTh HebocBoga, mpumeHeHue GNSS-npuemuuka South G1 Plus B pexume RTK Obuto
OCJIOXHEHO. OJT0 TpeboBajo 00s3aTENbHOTO KOMOMHHUPOBAaHHUS  CHYTHUKOBBIX JIaHHBIX C
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BBICOKOTOUHBIMHU YIJIOBBIMU U JIMHEHHBIMU M3MEPEHUSIMHU, MOJYYEHHBIMU C IOMOUIbIO TaXxeoMeTpa
Leica TS02 Plus, ny1st obecnieueHust TOUHOCTH pabOT BHYTPH CTPOUTEIBHOM MIIOLIAIKH.

e Monutopunr pgedopmanmii: IloctossHHo geiictByromme GNSS-cTaHuMM — MO3BONSIOT
KOHTPOJIMPOBATh OCAJIKU U CMELIEHHs] KPYyIHOTraOapUTHBIX O0BEKTOB ¢ MUJIJIMMETPOBOM TOUHOCTHIO.
JU1s1 AKUIIBIX KOMIUIEKCOB 3TO OCOOEHHO BaXKHO ISl KOHTPOJISI PABHOMEPHOCTH OCAJKH JIBYX OJIOKOB.

Pucynox 1 — GNSS-HpeMHI/IK South G1 Plus

Haszemnoe sazepuoe ckannpoBanue (HJIC) 1 koMOMHHPOBAHHBIE METOAbI

Texnonorust nazepHoro ckanupoBanus (HJIC) sBnsercs mepenoBBIM METOJIOM, IMO3BOJISIFOIINM
OBICTPO W C BBICOKOW IJIOTHOCTBIO TOJTYYHTh TOYHYIO TPEXMEPHYIO MOJETh O0BEKTa B BHJE OOIaKa
Touek. XoTs Ha JaHHOM 00bekTe HJIC He mpuMeHsIoch, ero MOTeHINAl CIeAyeT pacCMaTPUBATh Kak
CJICAYIOIIUI Tal pa3BUTHS KOHTPOJIS KadecTBa [3].

e [I[pumMeHeHue TPATUIMOHHBIX METOAOB /Js KOHTpojass MoHoJuTa: [Ipu Bo3BeneHuu
MOHOJIMTHBIX KOHCTPYKLUUH KIyOHOTO JOMa KOHTPOJb OCYLIECTBIISUICA MOCPEACTBOM 3JIEKTPOHHOI'O
taxeometpa Leica TS02 Plus MmeTogoM HCHOTHUTENHHOM CHEMKH IO OTMETKAM, YTO MO3BOJIUIIO:

1. KonTponupoBaTe moOJOKEHHE OManyOKH 1O 3aluBKUH OeToHa (OINepaTUBHOE
OIpeJIeIeHUue OTKIOHEHUH OT MPOEKTHOTO MOJIOKEHHUS).

2. [IpoBOANTH MCHIONHUTENBHYIO CHEMKY Ka)KJIOTO 3Ta)ka JJIsl KOHTPOJS BEPTUKAIBHOCTH
CTCH U KOJIOHH, a TAaK)K€ TOYHOCTHU MPOEMOB.

3. [IpoBepsiTh B3aUMHOE PACIOJIOKEHHE OCEH JBYX OJIOKOB C BBICOKOW TOYHOCTHIO,
HEOO0XOAUMOM ISl CONPSKEHHST OOIIMX DJIEMEHTOB.

[IpeumyiecTBOM KOMOWHHUPOBAHHOTO TIOJXOJA SIBISETCA coueTaHue Bo3MokHocTer GNSS-
npuemanka South G1 Plus (17151 OBICTPBIX U3MEpEHUI Ha OTKPBITOM MPOCTPAHCTBE U MPUBs3KU K [ PO)
u 2yekTpoHHOro Taxeomerpa Leica TS02 Plus (mis BBICOKOTOYHBIX pa3OMBOYHBIX PabOT u
UCTIOJIHUTEIIBHOW ChEMKH BHYTPM KOHTypa 3[aHMsi) JOKa3aJo CcBOKO 3((deKTuBHOCTE U
HKOHOMUYECKYIO 11eJIeCO00Pa3HOCTh ISl IPOEKTa KIyOHOTO JIoMa B YCJIOBUSAX AJIMATHL.

IIpumenenne 31eKkTpoHHOro Taxeomerpa Leica TS02 Plus

B omimmuune ot goporocrosinux poOOTH3MPOBAHHBIX CHUCTEM, JJIEKTPOHHBIN TaxeomeTp Leica
TS02 Plus siBisieTcss mpUMEPOM ONTUMAIBHOTO BEIOOpA HHCTPYMEHTA JIJIsl BBICOKOTOYHBIX padoT [2].

e TounocTh 1 noBTOpPsieMoOcTh: TaxeoMeTp o0ecreynBaeT BHICOKYIO TOYHOCTD (5-7") yriaoBbIxX
M JIMHEMHBIX U3MEPEHUM, YTO KPUTHUYECKU BAaXKHO Ui MEpPEAayd OCeld Ha 3TaXU U KOHTPOJIL
BEPTUKAIBHOCTH KOHCTPYKIUK MHOTOO10uHOTO XKK. [1]
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e PazouBouHble padorel: [Ipubop He3aMeHUM IS pa3OMBKH MHOMKECTBA SIOAHOTHITHBIX
AJIEMEHTOB (KOJIOHHBI, CTEHBI, TPOEMBI) Ha Pa3HBIX ITAKAaX C MUHUMAaJIbHBIMUA BPEMEHHBIMU 3aTpaTaMu
Y BBICOKOU MOBTOPSIEMOCTBIO.

e ABromaTtu3anusi aaHHbIX: XoTs TS02 Plus He sBasercs poOOTU3MPOBAHHBIM, OH
aBTOMATU3HMPYET 3alUCh U XpPaHEHUE MAHHBIX, YTO COKpAIIaeT BEPOSATHOCTh OIIMOOK, CBSI3AHHBIX C
pY4HBIM BelIEHHEM OKypHaloB. lcmonp3oBaHue »TOro mnpudopa SBISETCS SKOHOMHYECKH
OTIpaBIaHHBIM IS CPEIHUX CTPOMTEIBHBIX IMPOEKTOB, TJI€ CKOPOCTh PabOTHI OJHOTO OIepaTopa-
reoJie3rucTa JOCTaTOYHA.

Pucynok 2 — Dnexrponnsiii Taxeometp Leica TS 02 Plus

HNurerpanmnsa ¢ uHdopmanuoHHbiM MogeaupoBanueM (BIM) u nudpoBbiMH JBOWHHKAMH.
B3aumocssss reogesnu u BIM

Nndopmannonnoe moxpenupoBanue 31aHuii (BIM) TpeOyeT TOYHBIX HpPOCTPaHCTBEHHBIX
JAHHBIX TSI CO3/IaHMs, TIPOBEPKU U YIPABICHHUS MOJEINBIO Ha MPOTSHKEHUU BCETO KU3HEHHOTO ITUKIIA
o0bekTa. ['eone3us Cy>KUT OCHOBHBIM IMOCTABIIMKOM 3THX JaHHBIX [4]. [ludposoit neoitnuk (Digital
Twin) 00BEKTa CTPOUTEIHCTBA — 3TO JUHAMHYECKAs BUPTyajbHas KOMHUS (PU3UYECKOTO OOBEKTA,
KOTOpasi CUHXPOHU3UPYETCA C HUM B pPEalbHOM BPEMEHU C IMOMOIIBIO JaHHBIX, MOCTYMAIOMIUX OT
GNSS-ceHcopoB, TaXeOMETPOB U IPYTUX JTATYHKOB.
IIpeumyiecrna:

oIllporHo3Hoe MoxempoBaHue: BO3MOXXHOCTH NMPOTHO3UPOBATH MOBEJICHHE KOHCTPYKIMHA H
WHXCHEPHBIX CHCTEM I10JI BO3JICHCTBHEM BHEITHUX (DAKTOPOB (Temmeparypa, ocaaku).[5]

oOnTumu3anus kcruryaranuu: [loBeimenne d3pQEKTHBHOCTH yNpaBICHHUS O0BEKTOM IOCIIE
BBOJIa B OKCIUTyaTaIHIO 3a CYET MOCTOSTHHOTO MOHUTOPHHTA COCTOSHUSL.

Bb130BBI 11 IP00JI€MBI BHEIPEHHSA

HecmoTpst Ha oueBUAHBIE TPEUMYIIECTBA, epexoa Ha MonHOCThio nuppoBoe I'C compspkeH ¢
pSAIOM IpoOIeM:

1. IIpo6sema coBMecTHMOCTH AaHHBIX: Pasmnumsa B ¢opmartax manneix (BIM, GIS,
obnaka To4ek) TpeOyroT pa3pabOTKHU CTaHAAPTU3UPOBAHHBIX MIPOTOKOJIOB 0OMeHa, Takux Kak IFC [4].
Hannbie ¢ TS02 Plus u South G1 Plus tpeGoBanu koHBepTanuu M aganrtanuu s padors B BIM-
cpexne.

2. Kaaposblii Bonmpoc: Heo0xoauMocTh HEpenoJroTOBKH T'€OAE3HCTOB IS paboThl ¢
BBICOKOTEXHOJIOTHYHBIM 00OpYyIOBaHHEM, MPOrPaMMHPOBAHHEM M 00pabOTKON OONbIIMX O00BHEMOB
nansbix (Big Data).

3. Bbicokasi croumocTh 000pyaoBanus: BHenpeHue poOOTH3NPOBAHHBIX KOMILJIEKCOB U
Ja3epHBIX CKaHEPOB TPeOyeT 3HAYMTEIbHBIX MEePBOHAYAIBHBIX WHBECTHIIMH, YTO OTPAaHUYMBACT HX
UCTOJb30BAaHUE Ha MaJlbIX M CpeJHuX oObekTax. o cpenHuX 3acTpoMIIMKOB B AJIMaThl,
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ucnonb3oBanne komOuHauu Leica TS02 Plus u South G1 Plus siBnsieTcst onTuMansHBIM OalaHCOM
MEKIy TOYHOCTBIO U CTOUMOCTBIO.

IlepcniekTUBBI U HANIPABJIEHUS PA3BUTHA

bynymee reone3nyeckoro COMPOBOXKIECHHMS HEPAa3phblBHO CBA3aHO C  HMCIOJb30BAaHUEM
TeXHOJOoruil uckyccrBeHHoro uuremekra (UMW) m mammuHoro odydenus nns oOpabOTKH 00J1aKoB
TOYEK, aBTOMATHUYECKOHN KIacCU(PHUKAIIUN 0ObEKTOB U BBISBICHUS aHOMAIUH. [5]

e Ucnoan3oBanue HWMUW: ApBromarusamus CO3JaHHS  HWCIOJHUTEIBHOW  JTOKYMEHTAIWH,
ONITUMU3ANNS TPACKTOPUIN CKAaHUPOBAHUS, IPEACKa3aHue 1e(OpPMAIIMOHHBIX MPOIIECCOB.

e lonosinenHast peaabHocTh (AR): IIpumenHenne AR-04YKOB MO3BOJSIET TEOIE3UCTY WIIH
CTPOUTENIO BUAETh MPOECKTHYIO MOJIEIIb, HAJIO)KEHHYIO Ha PEaibHYI0 CTPOUTEIbHYIO IUIOIMIAAKY. DTO
MO3BOJISIET HATJISITHO KOHTPOJIMPOBATh COBMEIICHUE OCEH M KOMMYHHUKAITUH IBYX OJIOKOB KOMILIEKCA.
Pa3Butre Oyner uATH MO MyTH CO3JaHUS MHTETPHUPOBAHHBIX MPOTPAMMHO-AMMAPATHBIX KOMILIEKCOB,
CIOCOOHBIX OOBEIUHATH JaHHbIE OT BceX HUCTOUYHUKOB (GNSS, TaxeoMmeTpsl, CKaHEpbl) B €IUHOU
00Ja4HOi cpese i 00IIero J0CTyNa U YIPaBICHUS.

3akii0ueHue

[IpoBeneHHBI aHaANIM3 MOATBEPKIAET, UYTO TEOJIE3MUYECKOE COIMPOBOXKICHUE CTPOUTEIHCTBA
HaxXOJMUTCS Ha 3Tare akTUBHOW nudpoBoi Tpancopmanmu. Ilepexos OT TOUYEUHBIX HM3MEPEHHUH K
CIUIOLTHOMY MPOCTPAHCTBEHHOMY CKaHUPOBAHUIO 1 MOHUTOPUHTY B PEAIbHOM BPEMEHHU KapIUHAIBHO
MEHSIET METOJIOJIOTHIO U TIoBBIaeT TouHocTh ['C. Ha mpumepe cTpouTenbcTBa MHOTOOIOUHBIX KUITBIX
KOMIUIEKCOB B YCIOBHMSX IUIOTHOM TOPOJCKOM 3acTpoilku (AJMaThl) IOKa3aHO, YTO HMEHHO
KOMIUIEKCHOE UM palMOHAIBHOE TPUMEHEHUE HMEIOIIErocsl HWHCTPYMEHTApUs — DIJIEKTPOHHOTO
taxeomerpa Leica TS02 Plus u GNSS-npuemuunka South G1 Plus — no3Bomnsier 3¢ ¢dexkTuBHO pemaTh
3a7a4M  CJIOKHOTO TO3UIMOHUPOBAHMS U CONPSDKEHUS KOHCTPYKIUH, JOCTUras Npu 3TOM
ONTUMAJIBHOTO COOTHOIIEHUSI «CTOMMOCTh-TOYHOCTHY». KITIOUEBbIM HaNpaBiI€HUEM Pa3BUTHS SBIISICTCS
nosHas uHTerpanus ['C ¢ BIM-texHonorusmMu u co3ganue 1u@pOBBIX JTBOWHUKOB, YTO IO3BOJISET
MEeperTH K MPOAKTUBHOMY YIIPABJICHUIO KayeCTBOM M PUCKAMHU Ha CTPOMUTENIbHOM muiomaake. s
YCHENTHOW peau3aliuu 3TUX TEHACHIMHA HEOO0XOIMMO COCPEIOTOYMTh YCHJIMS Ha CTaHIAapTHU3AIluU
oOMeHa IaHHBIMH U Pa3BUTUU KOMIIETCHIIMI TIepCOHAIA.
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3PUTEJIb KAK YYHACTHUK CHEHUYECKOI'O COBbITUA
B IOCTAHOBKAX KPUCTHAHA CMEJCA

Boponuuxun Hean Anexcanoposuu

Mazucmpanum 2 Kypca

Kaszaxcxas Hayuonanvruas Axademus Uckycemes um. Temupbeka JKypeenosa
Anmamol, Kazaxcman

Annomauus:

B crarse paccmarpuBaetcs TpaHchOpMAIUs PO 3pUTENS B TOCTAHOBKAX (DMHCKOTO pexuccépa
Kpuctnana Cwmenca, B dactHoctd B crekrtakine The Unknown Soldier (Tuntematon sotilas).
AKTyalbHOCTh HCCIIEIOBAaHUS OOYCIIOBJICHA YCUJICHHEM TEHICHIIMK BOBICYCHUS 3pUTENS B
COBPEMEHHOM Te€aTrpe M MEepPeCMOTPOM TPAJUIMOHHOM MOJENN TeaTpalbHOM KOMMYHUKAIIVH,
OCHOBAHHOM Ha YETKOM pa3/leJICHUU CLEeHbl U 3ana. Llenb cTarbu — BBIIBUTH U MPOAHAIU3UPOBATH
PEXKUCCEPCKUE CTPATETUH, MOCPEACTBOM KOTOPBIX 3pUTENh B cHekTakisx CMenca mpeBpaliaercs u3
BHEIIIHETO0 HaOomarenss B aKTUBHOTO YYAaCTHHKA CIEHMYECKOTO COOBITHs. BemymuMm mogxomom
WCCIICAOBAHUS SIBISIETCS TEOPETUKO-AHAIIMTUYECKUI aHAJIU3 CLEHUYECKUX NPUEMOB U ITHUECKUX
MEXaHHU3MOB B3aUMOJIEUCTBUS CO 3PUTEIBCKOM ayTuTOpUEH, 3aQUKCHUPOBAHHBIX B HayYHBIX
UCCIEAOBAHUAX, NOCBAIIEHHbIX Tearpy Kpuctunana Cwmenca. B pesynbsrare  uccienoBaHus
YCTAHOBJICHO, YTO BKJIOYEHHUE 3PHUTENII B CIEHHYECKOE IPOCTPAHCTBO OCYIIECTBISETCS depe3
¢buznueckoe CONMKEHHE aKTEPOB W MYOIUKH, BU3YalbHOE OTPAXKCHHE AYIUTOPUHM B CIEHUYECKOM
JEWCTBUM W TIPUHYIUTEILHOE MMO3UITMOHNPOBAHUE 3PUTENS 110 OTHOIICHUIO K HAIIMOHATHHOU UCTOPUU
U KOJUIGKTMBHOM mamsaTu. Ilpakthueckas 3HAaYMMOCTh CTAaTbU 3aKJIKOYAETCS B BO3MOXHOCTH
MIPUMEHEHUS BBISBICHHBIX PEKUCCEPCKUX TMPUHIMIIOB B COBPEMEHHOW TeaTpalibHOM MpaKTHUKe, a
TEOpeTHYeCcKass — B PACUIMPEHUM TMPEIACTABICHUNA O 3pUTeNIe KaK CTPYKTYpPHOM DJIE€MEHTE
MOCTAPAMATUYECKOTO U TIOJTUTHIECKOTO TeaTpa.

Knwueswie cnosa:

3pUTeNb; y4YacTHe; CIEHWYeCKoe coObITHe; monuTudeckuii Tearp; Kpuctman Cwmengc;
MOCTAPaMaTUYECKUI Tearp

Beeoenue:

B coBpemenHOM Tearpe Bc€ Oonee aKTyalbHOM CTaHOBHUTCA TMpoOiieMa TepecMoTpa
TPAAMIIMOHHOW pONM  3pUTENs Kak [AacCUBHOTO  HaONofaresist CHEHUYECKOTO  JeHCTBUS.
[TocTtapamaruyueckue M MOJUTHYECKUE TeaTpajbHbIE MPAKTUKU CTPEMSITCS pa3pylIUTh AUCTAHLHUIO
MEXKIy CLEHOM M 3aJI0M, BOBJIEKas 3pUTENS B MPOLECC OCMBICICHHS MPOUCXOISAIIET0 HE TOJIBKO Ha
MHTEJUIEKTYaJIbHOM, HO U Ha TEJIECHOM M HMOIIMOHAJIBLHOM YPOBHSIX. B 3TOM KOHTEKCTE TBOPYECTBO
¢unckoro pexuccépa Kpuctnana Cmenca mnpenctaBiseT co0OM  MOKa3aTeIbHBIA — MPUMED
PaIUKaIbHOTO IEPEOCMBICIICHUS 3PUTEILCKOMN MO3UIUH.

l'unore3a uccnenoBaHus 3aKJIIOYaeTCs B TOM, 4TO B nmoctaHoBkax Kpucrtuana Cmenca 3purens
CO3HATEJILHO TEPEBOMUTCS W3 TO3UIMH BHEIIHETO HAOMofarenss B TO3WIHI0 COyYaCTHHKA
CIIEHMYECKOTO COOBITHS TIOCPEICTBOM PEXKUCCEPCKUX U MMPOCTPAHCTBEHHBIX PEIICHUN.

[enb cTaThyl — MPOAHAIM3UPOBATH MEXAHU3MBI BKJIFOUEHUS 3PUTENIS B CIICHUYECKOE COOBITHE B
nocranoBkax Kpuctuana Cmenca.
3ajauu UCCIIEIOBAHUS:
1. BBIABUTH OCHOBHBIE MPUEMBI BOBJICUCHUS 3PUTEIIS;
2. ONpPENeNuTh XapaKTep 3PUTEIHCKOTO YIACTHSI B CIICHUYECKOM JICHCTBHH;
3. paccMOTpeTh ITHUECKOE U MOTUTHUECKOE U3MEPEHUE JAHHOM PeXKUCCEPCKON CTpaTerum.
OcHognasn yacmo:

OnHuM M3 KIIOYEBBIX CIMOCOOOB BOBJIEUEHHUS 3putrens B crekrakisx Kpucrtuana Cwmenca
ABJISIETCSA Pa3pyLIEHUE MPOCTPAHCTBEHHOM I'paHULBI MEXAY CLEHOM M 3anoMm. B mocranoBke 7The
Unknown Soldier akTéppl, HCTIONHSIONIUE POIH CONJIAT, BXOJSAT B 3PUTEIBHBIN 3271 BMECTE C MyOIHUKOM
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U 3aHUMAlOT MECTa Cpeau 3pUTelei, TeM CcaMbIM CTUpas NPUBBIYHOE pAa3ICIICHUE MEXIy
ucnonHuTensiMu u aynuropuei (1). [lomo6HOE MpoCcTpaHCTBEHHOE PEIICHUE U3MEHSIET CTAaTyC 3PUTENs,
BKJIIOYasl €T0 B CTPYKTYPY CLEHUYECKOTO COOBITHSI.

JIOTIOTHUTENBHBIM HMHCTPYMEHTOM BOBJICYEHMSI CTAHOBHUTCSI WCIIOIB30BAHME BUACONPOEKIMM,
OTpaXkaloIlUX H300pa’kKeHHE 3pUTENBHOIO 3ajla Ha ClieHe. Bu3yanbHOE NpPHUCYTCTBHE ayIUTOPUHU B
CIIEHMYECKOM NPOCTPAHCTBE NOAYEPKUBAET aKTyaJbHOCTh TEaTpajbHOTO <3lIech M cedldacy u
ycuiuBaeT 3(Q(eKT B3aMMHOrO HAONIOACHUS, HPU KOTOPOM 3pUTEIb OKAa3bIBAETCS OJHOBPEMEHHO
CYOBEKTOM U 00BEKTOM CIIeHHYecKoro B3msiaa (1).

B pesynbrare nonoOHbIX peKUCCEPCKUX PEIICHUN 3pUTEIh YTPAuYMBAET MO3ULUI0 HEUTPATIHLHOTO
HabOmonarens. MccnenoBaTenu OTMEYArOT, YTO B CIIEKTAKJE 3pUTENIb OKAa3bIBAETCS BBIHYXIIEHHBIM
3aHATH ONMPENCNEHHYIO TO3UIMIO 0 OTHOMIEHHIO K COOBITHSIM DOUHCKON TPaKTaHCKON BOWHBI U
CBSI3aHHBIM C HUMH BOIIPpOCAaM HAIMOHAJbHOW mnamsATH U uaeHTHyHocTH (1). Takum oOpasom,
BOBJICUCHHE 3pUTENSI MPUOOPETAET HE TOJIIBKO MPOCTPAHCTBEHHBIN, HO U ATUYECKUM XapaKTep.

Ocoboe 3HaueHue B crekTakimsix Kpuctumana Cmenca npuoOpeTaeT TeJecHOE MPUCYTCTBUE
3puUTeNs B CLEHUYECKOM IPOCTPAHCTBE. 3pUTEIb HE TOJIBKO CHUMBOJIMYECKH BOBJIEKAeTCS B
IpoHCcXosIIee, HO U (PU3MUECKU BKITIOUACTCS B TEATPAIBHYIO CUTYAIHIO, YTO MPUHIMIIAAIBHO MEHSET
Xapaktep ero BochpusitTus. PasMenienue axkT€poB cpeAau MNYOJUKM W BU3yajbHas (uUKcauus
3pUTEIBHOTO 3aja CO3Aal0T A(PQEKT B3aUMHOTO TNPHUCYTCTBUSA, MpPU KOTOPOM TpaHUIA MEXIY
CLIEHUYECKHUM JIEHCTBUEM U BOCTIPUSTUEM CTAHOBUTCS IPOHUIIAEMOM.

[Togo6Hast KoHpUrypanys YCHIMBACT OLIYIICHWE OTBETCTBEHHOCTH 3PUTENS 32 MPOUCXOJsIIee
Ha ciieHe. [TockonbKy crekTakib oOpamaeTcss K TpaBMaTH4eCKUM CTpaHULIaM HallMOHAIbHON UCTOPUH,
3pUTENIb OKAa3bIBA€TCs BOBJIEYEHHBIM B IIPOLIECC KOJUIEKTUBHOIO IIEPEOCMBICIEHUS IPOLUIOrO U
BBIHY)KJIEH COOTHOCHUTh COOCTBEHHYIO TIO3UIIUIO C MPECTABICHHBIMH COOBITHAMU (1).

BaxHO mMom4YepKkHyTh, UTO y4yacTHE 3pHUTENs B ClekTakasix Cmenca He HOCHUT J1OOPOBOJIBHOTO
xapakrepa. Pexuccépckas cTparerus mnpeanojaraeT OINpeneiEHHYI CTENeHb NPUHYXKIEHUS, MNpu
KOTOpPOM 3pUTENb JUIIAETCS MPUBBIYHON JUCTAHLMK U BBIHY)KJEH IPUHATH IPAaBUJIA CLEHUYECKOIO
BbICKa3biBaHMs. KapHaBanuzanus BO3MOXKHOTO KPUTHUECKOTO JHCKypca (YHKIMOHUPYET Kak
MEXaHH3M HEHTpanu3aluu TUCTAHLIUPOBAHHON MO3HMILMHU 3pUTEN M yCHIMBACT 3(P(PEKT BOBICUECHUS
(1).

B aHMIOA3BIYHBIX HCCIENOBAHUAX NONYEPKUBACTCS, YTO Pa3PYyLICHHE «YETBEPTOU CTEHBDY Y
CwMmeznca cBsi3aHO C TMOHMMAaHUEM TeaTpa KaK MPOCTPAHCTBA MOJUTUYECKOrO M ITHUYECKOTO OIBITA.
CrniexTakip HampsMyl0 oOpamaeTcst K 3pUTEN0, BOBJEKAas €ro B pPa3MBIIUICHHE O HAalMOHAJIBHON
UJCHTUYHOCTH M KOJUIEKTUBHOM OTBETCTBEHHOCTH (2). B 3TOM KOHTEKCTE 3pHUTENh paccMaTpHUBAETCA
KaK aKTHBHBIM YYaCTHHK CLEHHMYECKOIO M IMOJUTHUYECKOIO Ipoliecca, a HE KaK MAacCHUBHBIM aapecar
XyHA0KECTBEHHOTO BhICKa3bIBaHus (2; 3).

3aknwouenue:

[IpoBenéHHbIN aHaTU3 MO3BOJISET YTBEPXKAATh, UYTO B ocTaHOBKax Kpuctuana Cmenca 3purens
3aHMMAaET NPUHLHUIIMAIBHO MHYIO MO3ULHUIO 110 CPAaBHEHUIO C TPAJULMOHHON MOJEIBIO0 TE€aTPaJIbHOTO
BocnpusTui. Yepe3 MPOCTPAHCTBEHHBbIE, BU3YaJbHbIE M JApaMaTypruuyeckue MHpUEMBI PEKUCCED
TpaHC(OPMUPYET 3pUTENs W3 BHEIIHEro HaOofareNsi B YYaCTHHKA CIIEHWYECKOTO COOBITHSA.
Bomneuenue 3purtens npuoOpeTaeT STHUECKOE U IOJUTHYECKOE H3MEpEHHE, BBIHYXKAas €ro K
aKTUBHOM pediekcuu M camoomnpeseseHnto. TakuM o0pa3oM, 3pUTeNb CTAHOBUTCS HEOTHEMIIEMBIM
JJIEMEHTOM CLIECHMYECKOM CTPYKTYpBI CIIEKTAKIsl, 4TO IO3BOJIAET paccMmarpuBarh TeaTp Kpucrtuana
CMenca kak NpUMEp COBPEMEHHOTO TMOJIMTUYECKOrO TeaTpa, OPUEHTUPOBAHHOTO HA AaKTHBHOE
COy4YacTHE ayIUTOPHUH.
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PA3PABOTKA U COBEPIIEHCTBOBAHME TEXHOJIOT MM JIOBBIYM ITOJIE3HBIX
NCKOITAEMbBIX HA OCHOBE ®U3NYECKUX, XUMNYECKUX U
KOMBUHHUPOBAHHBIX METOJOB BO3JIENCTBUA HA 'OPHBI MACCHUB C
HEJIBIO HOBBIWEHUSA DO@PEKTUBHOCTHU PASPYHIEHUSA IOPOA U
ONTUMHA3AIIMMI TPOIIECCOB OCBOEHMS MECTOPOKJIEHUI

Jrcanacoe Apman bakeimoexosuu
Satbayev University, Anmamsi, Kazaxcman, ORCID 0009-0008-4138-8204

AHHOTAIIUA
B paGote paccmarpuBaeTcsi BIMSHUE KayecTBa U MapaMeTpoB 3a00MKH HIMypoB Ha 3((PEeKTUBHOCTH
¢dopmupoBaHus BpyOOBOH MOJOCTM M pa3pylIeHUss TOPHOIO MaccHBa IPH B3PLIBHBIX paboTax.
[Toxazano, uTo 3a00iika UrpaeT KIYEBYIO POJIb B yAECpKAHUU Ia3000pa3HbIX MPOAYKTOB JETOHALINH,
YBEJMUYEHUN BPEMEHHU MX BO3JECHCTBHS HA CTEHKU 3apsSAHON KaMepbl M MOBBIIICHHH KO3 (UIEHTa
UCIIOJIb30BAaHUS SHEPIMH B3pbIBYATOr0 BemlecTBa. [IpoaHann3npoBaHbl MEXaHU3MbI PACIIPOCTPAHEHUS
JaBJICHUS] ¥ TPEIIMHOOOpA30BaHUS B MACCUBE, a TAK)KE BIMSHHUE IJIOTHOCTH, TPAHYIOMETPHUUECKOTO
COCTaBa M BHYTPEHHErO TPEHUs 3a00€YHOro MaTepuana Ha 3anupatonui dddext. Paccmorpenb
TpaaUIMOHHbIE, KOMOWHUpPOBaHHbIE U CcaMO(pOPMHUPYIOIIUECS CHOCOObl 3a00WKM, BKIIOYAs
CEeKIIMOHHBIH MeTon (QopMupoBaHuss BpyOoBOW TmosiocTd. [IpemyiokeHo YTOYHEHHE pacueTHOM
3aBHCHUMOCTH JIaBJICHHS Ia30B B3PbIBA C YUETOM YIJIOTHEHHOH M (pparMEeHTHPOBAHHOM YacTh 3a00UKH,
YTO MO03BOJISIET 00Jiee KOPPEKTHO OMHUCHIBATh PEAJIbHYIO TMHAMMKY PACIIMPEHHs Ta30B U OLICHUBATh
3¢ (HEeKTHBHOCTH OTOOMKH ITOPOJIBI.

KuroueBrbie ciioBa

3a00iiKka IIYpOB; B3phIBHbIE paOOTHI; BpyOOBas MOJIOCTH; MPOIYKTHI IE€TOHAINH; 1aBJICHHE T'a30B
B3pbIBA; KOAPPHUIHUEHT UCIIOIb30BaHUS YHEPIUH; I'PAHYIOMETPUUECKUN COCTAaB; BHYTPEHHEE TPEHHUE;
CEKIIMOHHBIHN CII0CO0 B3pbIBAHUS; Pa3pyLICHHE TOPHOTO MAaCCHBA.

Beenenue

®opmupoBaHre BpyOOBOH MOJOCTH HM3HAYAIBHO OMNPEIEINSeT, HACKOIBKO 3(P(PEeKTHBHO Oyaer
UATU NPOXOJIKA TOPHBIX BBIPAOOTOK M OYMCTHAs BBIEMKA, IIOCKOJIBKY HMEHHO KauecTBO BpyOa 3a1aér
napaMeTphl TOCIEIYIOMIEeTo pa3pyiieHuss MaccuBa. OIWH W3 KIIOYEBBIX (PAKTOPOB, BIUSIOMIMX HA
oOpa3oBaHue BpYyOOBOW IHOJOCTH, 3TO MpaBUJbHas 3a0oika MMIIypoB. ['paMOTHO BBINOJIHEHHAS
3a00iiKa yBeTMUYMBACT BPEMsl BO3/ICHCTBHUS JJaBICHUS TPOIYKTOB B3phIBAa HA CTEHKH 3apsAIHON KaMepbl
U crocoOcTByeT Oojiee MOJTHOM IMepegade SHEPruM B3pbIBYATOrO BEIIECTBA B MOPOAY. 3aluparoliee
JecTBUE C10s1 3a00WKH TTO3BOJIIET ra3aM B3pbIBA JIOJIBIIE YACP)KUBATHCS B INIype W HE BBIXOAWUTH
IPEXIEBPEMEHHO K YCTBIO, YTO HANpsSMYyIO MOBBILACT KO3()(PULIUEHT HCIONb30BaHUS SHEPTUU
B3pHIBA.

B pesynbraTe AE€TOHALIMOHHOM BOJHBI B MaccuBe (DOPMHUPYIOTCS NEpPBUYHBIE TPEIIMHBL, I10
KOTOPBIM DHEPTUS PACIpPOCTPAHSIETCS B CTOPOHY OyrpKaiiiield cBOOOIHON MOBEPXHOCTH. UeM BbIIIe
Ka4yecTBO 3alMpaHUs 3apsIHON MOJIOCTH, TEM paBHOMEPHEE PACIIPEeIIeTCs] HANPsHKEHHOE COCTOSIHNE
U TeM Oojiee MHTEHCUBHO pabOTaeT B3PBIBHAsI DHEPrus Ha OTOOMKY W ApoOJieHHe MOponabl. JTO
MO3BOJISIET CHMXKATh yAeNbHBIH pacxon BB 6e3 morepu >ppexkTHBHOCTH, OAHOBPEMEHHO MOBBIIIAS
OJTHOPOJHOCTH (PpakIIMOHHOTO cocTaBa. [10 JaHHBIM psiia MCCIIeOBAaHUM, TPUMEHEHNE Ka4eCTBEHHBIX
3a00€YHBIX MAaTEPHAJIOB U TEXHOJIOIMHA CIOCOOHO MOBBICUTH 3(h(PpeKTUBHOCTD B3pbIBaHU Ha 10—15%.

3HAYNTEIBHYIO POJIb B TIPOIIECCE PA3PYLICHHS MAacCHUBa WIPAOT M Ta3000pa3HbIe MPOIYKTHI
B3pbIBa. Ha HavaibHOW cTaAMM OHM HAXOAATCS B BBICOKOC)KATOM COCTOSIHMM, a 3aTEM, pacIIUpSACh,
GOpMHUPYIOT HMITyJIbC HM30BITOYHOTO JaBJICHHS, KOTOPBIA BO3ICHCTBYeT Ha CTCHKH INIypa H
BBINOJIHSET OCHOBHYIO MEXaHHYECKYI0 paboTy MO OTpBIBY U ApoOieHuto nopoasl. I[lapameTpsl 3Toro
UMITYJIbCA OTPENEISIIOT AIbHOCTh PACIPOCTPAHEHHS TPEUIMH, CTETeHb HM3MENBYCHUS W OOIIuit
XapakTep pa3pylIeHus: MacCHBa.
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B COBPCMCHHBIX YCJIOBHUAX, IIOMHMO TpaaduIMOHHBIX Ccroco00B 33601711(1/1, INPUMCHAIOTCA U
KOMOMHHPOBaHHBIE METOJIbI, HAITPUMEP UCTOIb30BaHUE MOJTUMEPHBIX 3a00€K, pearupymoinux cMecei
WJIU TAMITIOHUPYIOIIHNX COCTABOB C PETYIMPYEMO TIIOTHOCTHIO. Takne MaTepualbl MO3BOJISIOT TOYHEE
KOHTPOJIMPOBATh JAaBJICHUE T'a30B BO BPEMEHH, yNydlllas MMOJTHOTY MCHOJIb30BAHUS SHEPIUM 3apsia U
MoBbIIIasT 0e30MacHOCTh pa60T. B codueranmm ¢ BBICOKOTOYHBIM MOJCINPOBAHUCM B3PBIBHBIX
MpoLEeCCOB (HApUMep, METOIaMU YMCJICHHOTO aHalu3a HanpsyKeHHO-Ie(hOPMUPOBAHHOTO COCTOSTHUS
MaccuBa) MOKHO ONTHMHU3HMPOBATh MapaMeTphbl LIMYPOB U 3apsA0B MOJ KOHKPETHBIE T'€0JOrMUecKHe
YCIIOBUS.

3aKOHOMEPHOCTH pACTpEeeTCHUSI TaBJICHUS Ta30B B3pbIBA BHYTPH IIMIypa TOCIE€ MOMEHTA
MaKCUMAaJIbHOTO CXaTHsl OMHUCBIBAIOTCS YE€pPEe3 3aBHCUMOCTb, CBSI3bIBAIOIIYI0 HayaJbHBIE MapaMeTphbl
ra3oB U TEOMETPHIO MOJOCTH. [|JIs1 KONMMUEeCTBEHHON OIICHKU HCIIOIB3YETCS BRIpaKeHHE [4]:

P =P_{uPleft(\frac{V + \Delta V}{V_{3} }\right)*{-\gamma}

1)

rae P — Tekymee naBieHne ra3oB ¢ MOMEHTA Hayana ux pacmupenus, [la; P_{u} = P_{max}/2
— ycpenHEHHOe HayallbHOE JIaBJICHHE, COOTBETCTBYIOIIEE COCTOSHUIO, KOT/Ia Ta3bl 3aHUMAIOT 00BEM
mirypa, paBHbI 00bEMy 3apsma BB; V {3} — coOctBennsiii 00béM 3apsma, m*; \Delta V. —
JIOTIOJTHUTEBHBIA 00BEM, MOSBISIONIMIICS MPU CMEIICHWU Ta30B 3a MpEJeNbl HauyalbHOW 3apsaHOn
KaMepbl, M>; \gamma — mokasaTellb M303HTPOIbL. 3HaUeHHE \gamma MPUHUMAETCsS PaBHBIM 3 IS
CHJIPHO YIUIOTHEHHOTO COCTOSIHMS Ta30B B3pbiBa M nIpuMmepHo 1.3 s pexxuma, OIU3KOrO K
UJeaIbHOMY Ta3y.

HecmoTpss Ha 3HauMTEIbHOE J[ABIEHUE, BO3HUKAIOIIEE B MOMEHT JAETOHALUM, PE3YIbTAThI
SKCIEPUMEHTAIBHBIX B3PBIBOB OJMHOYHBIX 3aps/0B B KPEMKUX MOPOJAX MOKA3bIBAIOT, YTO AUAMETP
HIIypa NPaKTUYeCKH HE M3MEHSETCs. DTO CBS3aHO C TEM, YTO CKMMAEMOCTh 3a00WKH CYIIECTBEHHO
MPEBBILIAET CKUMAEMOCTh opobl. [Ipu 3ToM yBenuuenue o0bEMa ra3oB B pagualibHOM HaIlpaBJICHUN
OKa3bIBA€TCSI HE3HAUMUTEIbHBIM 110 CPAaBHEHUIO C OCEBBIM pACHIMPEHUEM, HAIpPaBICHHBIM Ha
BbITAJIKUBaHKE 3a001Kku. OCHOBHAs 4YacTh OOKOBOI0 UMITyJbCa nepeaaéres mopoje emeé 10 Toro, Kak
MOKET MPOU30UTH 3aMeTHas AehopMarusi CTEHOK LIITypa.

K MoMeHTy nocTuKeHusl MpeneabHOro JaBieHUs BIOJb IIMypa 00bEM ra3oB CTAHOBUTCSA PaBEH
00BEMY CICTOHMPOBABILETO 3apsijia B3PHIBYATOTO BELIECTBA. TakoW PEeKUM BO3MOXKEH TOJBKO IMPH
MTHOBEHHOHM JeTOHAluu, Korjaa 3a0oika co31aéT MOJIHOIEHHBbIN 3anuparomuii 3¢dekr u He
CMEIIaeTcsl 10 Hayajla JTMHAMHUYECKOrO0 BO3JEHCTBUS BBICOKOTEMIIEPATYPHBIX IPOJYKTOB B3phbIBa Ha
CTeHKHU 3apsaHod monioctd. [lomoOHast craOunmzanusi yCIOBUW pacIIMpeHHs] Ta30B 0OecreyuBaeT
0oJiee OJTHOE UCTIOIB30BaHNE TIOTEHIMAIBHOM YHeprun BB.

Benuunna, cTpykTypa M KadecTBO 3a0OWKH HEMOCPEJCTBEHHO OMNPEACINSAIOT, HACKOJIBKO
3¢ deKTHBHO Ta3bl B3pbIBa OyAyT paboTaTh Ha pa3pylieHHe MaccuBa. KauecTBEHHO BBIOJIHEHHAS
3a00iika cIocOOCTBYET HE TOJIBKO YBETMUYCHHIO BPEMEHH YAEpKaHHs JaBIICHUS B 3apsAHON Kamepe,
HO U YJIYYLIEHUIO PACIpeAesieHUs] SHEPruU IO JUIMHE LIIypa. DTO MOBBIIAET CTENEHb APOOJICHUs
MOPO/IbI, YBEINYMBAET KOA(PGUIIUEHT MOJIE3HOTO ISUCTBUS B3pbIBa U CHIDKAET YAENbHBIN pacxon BB.
B coBpeMEHHBIX TEXHOJIOTHMSIX B3pPBIBHBIX pa0OOT BCE 4Yallle MPUMEHSIOTCS 3a00€YHble MaTepHallbl C
peryJiupyeMoil IUIOTHOCTBIO WM PEAKLIHMOHHBIE TAMIIOHUPYIOLIUME COCTaBbl, IO3BOJIAIOIINE
(GbopMHpOBaTh HYKHYIO KHHEMAaTHKy paclIMpeHusi ra3oB. Takue peuieHusi oOecreunBaioT Ooiiee
cTaOMIIbHOE JaBJICHHE BJOJb LIMYpPa U YIYUIIAl0T YIIPaBIsIEeMOCTh Ipoliecca pa3pyIIeHUs: MacCHBa.

[lockonpky 3aboiika yBeIMUMBAET BpeMs BO3ACHCTBHS MPOJAYKTOB JETOHALIMM HA 3apsIHYIO
MOJIOCTh, BTOPUYHBIE XMMHUYECKHE pEaKlUd B ra3oBOM cMecH NpoTekaroT Oonee monHo. Ecim ke
3a00iika OTCYTCTBYET JMOO BBIIOJIHEHA HEKAYECTBEHHO, KOA((UIMEHT BHYTPEHHEro TPEHUs u
CLEIUICHUsI MaTepHalla Pe3KO CHUKAETCs, YTO NMPUBOAUT K IUIOXOMY 3alIMPaHUIO MIPOAYKTOB B3pbIBa.
Manasi IIoTHOCTh 3a00€YHOro MarepHuajia Takke He O0EecreurBaeT JIOCTaTOYHOTO COMPOTHBICHUS
CABUIY, U3-3a YETO T'a3bl IPEKIEBPEMEHHO NIPOPBIBAKOTCS K YCTHIO LIMMYpA.

[To »Toit mpuunHe MaTepuan 3a00MKH ITOJDKEH 00JaJaTh BHICOKOH TJIOTHOCTBHIO, 3HAYUTEITHHBIM
KO3 QHUIUEHTOM TpeHUs: M Xopouled mnpodHocThio. MHaye roBops, oH 00s3aH o0bOecrevnBaTh
CEPbE3HYIO COMPOTUBISIEMOCTh CIIBUTOBBIM Harpy3kam. J()pPeKTUBHOCTh Takoi 3a00UKH 00BsCHAETCS
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TEM, 4TO KpymHbIe (ppakiun o0ianatoT 0ojiee BHICOKMM CONPOTUBICHUEM CABHTY, Oyiarojaps demy
KO3(QQHUIHMEHT BHYTPEHHETO TPEHUS YBEITUUMBACTCS MPSIMO MIPONOPLHUOHATIBHO COAEPKAHUIO KPYITHBIX
3€pEH B CMECH.

[ToMumMO TpaauIMOHHOM 3a00MKM MHEPTHBIM MAaTEpHUaoM C IOBBIIIEHHOM CXHUMaeMOCTBIO,
MpEeIIoKEeHbl  KOMOMHMpOBaHHbIE  METOAbl  (GOpMUPOBaHMSA  3a00MKM C  HCHOJB30BaHUEM
JONOJTHUTENBHBIX 3apsiioB BB. Cxema npenycMaTtpuBaeT /1Ba BapuaHTa. B nepBom ciydae HeOOIbIION
BCIIOMOTaTeJIbHBIN 3apsi/i pa3sMeNatoT B BEPXHEN 4aCTH TOM K€ CKBAJKUHBI, /1€ YCTAaHOBJIEH OCHOBHOM
3apsn. Bo BTopoM citydae 3apsii JOCTaTOYHOM MaccChl IOMEIIAIOT B COCEAHHUE NapajluIebHbIE MIITYPHI.
B o6oux moaxonax B3pbIBaHHE JOMOJHUTENBHBIX 3apsiIOB BBIIOJIHSAETCS C BPEMEHHBIM CIBUIOM
OTHOCUTEIIFHO OCHOBHOTO, YTO CO3/1a€T KOHTPOJUPYEMbIH 3amuparomuii 3¢pdexkr u mo3BoseT
3HAYUTENIbHO YCHJIUTh pa0OTy Ia30B Ha HAYaJIbHOM CTaNK paCIIUPEHUSI.

B uccnenoBaHnm oTMedaeTcs, UTO HAaWIydllIMe SKCIUTyaTallMOHHBIE KauecTBa MMeEET 3a0oiKa ¢
BBICOKOM TJIOTHOCTBIO U BBIPA’KEHHOM CKMMaeMOCTbIO, HAIIPUMEP CMECh IPaHUTHON KpomikH (10 60%
no macce) ¢ neckoM. Oco60 3pPEeKTUBHBIMU ABISAIOTCS KPYIMHO3EPHUCTBIE CMECH M3 TUIOTHBIX MOPOJ,
I71€ BO3YyX, HAXOSAIIMICS MEXAY OTAEIbHBIMU 3€pHAMU, 00€CeYuBaeT HEOOXOAUMYIO YIIPYTOCTh U
CIOCOOHOCTH IMOTJIOIIATh YacTh SHEPrUH 0e3 pa3pylIeHus: CTpYKTYphl 3a00iku. C pU3NUECcKOil TOUKH
3peHUsI MAKCHMAJIbHBIC 3aIIMPAIOIIUE CBOWCTBA MPOSABIISIET CMECh YTSDKEIEHHON KUAKOCTH C MEJIKUMU
BO3AYIIHBIMU BKJIIOUEHUSIMH, TIOCKOJIBKY TaKasi CHCTEMa COYETAeT BBICOKYIO IUIOTHOCTh C THOKOCTBIO
o0beMHOH fedhopmariim.

Marepuan, o6sagamomuil CBOHCTBAMH, OMU3KUMHU K ONTUMAJIbHOMY (DU3MUYECKOMY COCTOSHUIO
U1 BBICOKOA(DpeKkTHBHOM 3a00WKH, MOXET (OPMHPOBATHCS HEMOCPEACTBEHHO B IPOIECCe
B3pBIBaHUS. OTO JOCTHraeTCs MpPHU HCIOIb30BAaHUM XOPOILIO CXKMMaeMOW 3a00WKH, CO3JaHHOMN
B3PBIBOM OJHOTO WM JABYX HeOonpmux 3apsgoB BB. B pesymbrare kpaTkoBpeMEHHOTo, HO
MHTEHCUBHOTO BO3JICHCTBHA TaKHE 3apsibl TEHEPHUPYIOT IpOOIEHYI0 TMOPOAY C TMOAXOIAIINM
3€pHOBBIM COCTAaBOM U IIOTHOCTBIO, KOTOpAs 3aT€M BBINNOJHACT (DYHKIIMM €CTECTBEHHOM 3a00HKH.

HauGonpmmii mpakTH4ecKuii HHTEPEC B 3TOM HANpaBICHUH MPEACTABISIET CEKIMOHHBINA CIIOCO0
(dbopmupoBaHus BpyOoBoii mosoctd. Ero cyTh 3aKirouaeTcs B ocjieA0BaTeIbHOM B3pbIBAHUH LIITYPOB,
pa3ienéHHbIX Ha ABe ceKuuu. [Ipu moapeiBe KOPOTKMX ILIIYPOB IEPBOM CEKIMHU B HE3APSIKEHHOU
YacTH JUIMHHBIX UIIIYPOB BTOPOM CEKLUUU CO3JAIOTCS 30HBI IIEPEU3MENIBYCHUS, UHTCHCHUBHOIO
pacTpecKUBaHUS U JIOKAJILHOTO PAa3pyLICHHUS MOPOJBL. DTH 30HBI CIYXKaT CBOCOOpa3HBIMH OYaramMu
nepepaboTaHHON MOPOABI, KOTOpasi MOJ JEHCTBHEM B3pPBIBHOM BOJIHBI IUIOTHO 3allpeCCOBBIBAETCS B
YCTbsI HE3aPSKEHHBIX YYaCTKOB BTOPOM CEKIIUU.

Taxum oOGpa3oM Gopmupyercs ecrecTBeHHas 3aboiika U3 ApoOiIEHOro MaTepuasia, 00J1aJaromero
BBICOKOW IUIOTHOCTBIO, TIOBBIIIEHHON CXXUMAeMOCTBbIO U ONTUMAJIbHBIMH XapaKTEPUCTUKAMU
BHYTpeHHero Tpenus. Takas camodopmupyemas 3a0oiika co3qa€T MOIIHBIN 3amuparouivii 3¢ dexT,
yIy4dlIaeT yCJIOBUS pPACIIMpPEHUs TPOAYKTOB JETOHAMHM M o0ecrmedynBaeT Ooiee IMOJHOe
UCII0JIb30BaHUE YHEPIMM OCHOBHOTO 3apsija.
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3aboiika, cdopMmHupoBaHHas H3 JApoOJEHOW TOPHOW Macchl, IIOKa3bIBAeT 0Oo0jiee BBICOKYIO
3G PEKTUBHOCTh 1O CPABHEHUIO C OOJBIIMHCTBOM JpYyrux €€ pasHoBuaHocTed. Takoil marepuan
obnajaer yBEIMYEHHbIM  KO3(D(QUUHUEHTOM BHYTPEHHErO TPEHHUS, BBICOKOH  IJIOTHOCTBIO,
3HAYUTEIBHOM Maccol M JOCTAaTOYHOM NPOYHOCTBIO, YTO oOOecreyrBaeT Haa&KHOE 3alupaHue
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MPOAYKTOB JeToHauuu. [Ipy HCMoNb30BaHMHM KPYMHO3EPHHUCTOW MOPOABI B KadecTBe 3a00WKH B
MOMEHT B3pbIBa €€ YaCTHUIIbl PACKIMHUBAIOTCS MEXITy COOOW M BKJIFOYAIOTCS B MPOIECC Pa3pyLIICHHS
OJTHOBPEMEHHO C MAacCCHBOM, YTO CIIOCOOCTBYET OoJiee IMOJIHOMY HCIIOJNIb30BAaHUIO SHEPTHH 3apsia U
yIy4IIaeT KauecTBO APOOICHHUS.

KpynHozepuucrast 3aboiika co031aéT 3HAYUTENbHbIM OOKOBOM pacrmop U TOBBILIAET
COINIPOTHBIICHHE Cpe3y IO TOBEPXHOCTH IIIMypa, OJarojaps 4YeMy YBEJIMYMBACTCS 3alUPAROLIHMA
s dext. [loprcToCcTh CHITyYnX MaTepHalioB HANPSMYIO 3aBUCHT OT T'PaHYJIOMETPHUYECKOTO COCTaBa:
4yeM KpyIHee 3epHO, TeM HHXKe KOAIPPHUIHUEHT nmopucTocT. Chlllyune cMecu 00J1a1atoT BBIPAKEHHOMN
VIIPYTOCTHIO, 3HAYCHHE KOTOPOH BO3pacTaeT MPH YMEHBIIEHUH BIAXKHOCTH M YBEIMYCHUH pa3zMepa
qyacTull. BakHyl0 poJIb UIPAlOT TakXKe OCTPOYrOJBbHOCTh M IIEPOXOBATOCTh (PPAarMEHTOB, a TAKXKE
BEIMYMHA yIJIa BHYTpeHHEro TpeHus. COBOKYIHOCTh JTHX TapaMeTpOB OOBSICHIET, TOYeMYy
KpyIHO3epHHCTasi 3aboiika sBisiercs Oojiee NpPOYHOM M oOecmeyrBaeT HaJAEKHOE YAep)KaHue
ra3000pa3HBIX MPOAYKTOB B3pPhIBA B 3apsTHON KaMepe.

PaccmarpuBast 3a001Ky Kak MOPHUCTYIO Cpedy, MOKHO OTMETHTh XapakTep B3aUMOACHCTBUS €&
YacTUI] C Ta3aMd B3pbiBa. [IpOMYKTHI JeTOHAMM HEM30EKHO BOBJICKAIOT YACTUIBI B JIBUKCHUE.
JI€rkue ¢pakiuu yCKOPSIOTCS MOYTH A0 CKOPOCTH Ta30BOTO MOTOKA M CMEIIAITCs CBOOOIHO, TOT/Ia
KaK TSDKEIBIC YaCTHUIIBI TPUOOPETAIOT 3HAUYUTEIHFHO MEHBIITYI0O CKOPOCTh U COXPAHSIOT CTa0MIBHOCTh
nojoxenusa. Takoe nupepeHIUpoBaHHOE TMEpPEeMEIIeHUe MPUBOAUT K POCTYy TPEHUS MEXKIY
MaTepHaIoM 3a00HWKH M CTEHKaMH IIITypa, YTO CIIOCOOCTBYET JOMOIHUTEIHPHOMY YIIOTHCHHUIO CMECH
1 (OPMHUPOBAHUIO KAUECTBEHHOH 3aKyIOPKH.

KiroueBbiM  OCTaéTcsi BOMPOC OMNpPEACNICHUS ONTUMAIbHON BEIMYMHBI 3a00MKH, KOTOpas
o0ecrieynBaeT MaKCUMAJIbHYIO 3(PQEKTUBHOCTh B3pbIBA. JTOT MapaMeTp YCTaHABIMBACTCSA C Y4ETOM
XapaKTePUCTHK BPYOOBOW 30HBI, THIA B3PHIBUATOrO BEIIECTBA, AMAMETpa CKBAKHHBI U TPeOyeMoro
KayecTBa JIpoOsieHust maccuBa. [IpaBUiabHO MogoOpaHHAs BBICOTA M CTPYKTypa 3a00MKH MO3BOJISAIOT
CTaOWJIM3UPOBATh TPOIECC PACHIMPECHUS Ta30B, MHHUMHU3UPOBATh MOTEPH SHEPTHH U OOECIICUUTH
YCTOMUYMBOE pa3pyLICHHE TOPO/IbI B HAPABIEHHOM 00BEME.

C y4€ToM TOTrO, UTO B MPOIECCE B3PhIBAHUS YaCTh 3a00WKH YIUIOTHICTCSA U (haKTHIECKH 00pa3yeT
JOTIOJTHUTENBHBIA 00BEM BHYTpHU 3apsiiHOW moJiocTH, (Gopmyna (1), omuceiBaromias pacrnpeneiacHue
JaBIICHUS B IIIType, TpeOyeT yrounenus. [Ipu pacmmpeHun MpoayKTOB IETOHAIIMH OOIIHIA JOCTYITHBIN
00BEM YBEJIIMUMBACTCS HE TOJBKO 32 CUET COOCTBEHHOTO 00BbEMA 3apsiia U TEOMETPUH IIypa, HO U 3a
c4€T YIIOTHEHHOW oOsactm 3a0oiiku V_{yT}, a Takxke cPOPMHUPOBAHHOTO (PparMEeHTUPOBAHHOTO
3akiagouHoro marepuana V_{3}. [ons 3Tux 00bEMOB MOXET OBITh 3HAYUTEIIBHOW, OCOOCHHO MPH
UCIIOJIB30BaHUU 3a00€K U3 KPYITHO3EPHUCTON MOPOIbI, U TIOATOMY OKa3bIBACT CYIIECTBEHHOE BIIMSHUE
Ha MapaMeTphl IaBJICHUS M KaYeCTBO pa3pyIlIeHHUs] MacCHBa.

C yuérom storo ¢opmyny (1) KOPPEKTUPYIOT CIASAYIOMUM 00pa3oM:

P =P_{a0Rleft(\frac{V 3 +\Delta V_{3} + V_{yr}}{V_3}\right)*{-\gamma}

)

rae \Delta V_ {3} — nomonHuTeNbHBIA 00bEM, BOSHUKAIONIUK 3a CUET YIUIOTHEHHUS MOPOIHOM
3a00iikn W e€ BKJIOYEHUS B o0mmi mpormecc aedopmarmu. Takoe yTOUYHEHHE IO3BOJISET Oosee
KOPPEKTHO YYHTBHIBATh PEANbHYIO IMHAMUKY PACIIMPEHHUS] Ta30B, a TaKXKe BIUSHHE IUIOTHOCTH,
I'PaHYJIOMETPHH U CTPYKTYPbI 3a00€UHOI0 MaTepHaja Ha KaueCTBO OTOOMKH.

BriBoabl

1. [IpaBunbHO mMomoOpaHHas 3a0oiika HIMYpoB, €€ BEIMYMHA M KauecTBO, HANPIMYIO
ornpenenaoT 3(p(HEeKTUBHOCTh B3pbIBA. YBEJIWYEHHE BPEMEHHU yepXKaHUs JaBieHus, Oosee MOJIHOE
NPOTEKaHWE BTOPHYHBIX pPEAKIMHA W YIYYIICHHOE paclpeleleHne DJHEpruu 00ecnednBaroT
MOBBIIIEHUE KauecTBa JpoOJIeHNs MacCHBa.

2. Martepuan 3a00HKH JOKEH 00J1aJaTh BBICOKOM CONPOTHUBISEMOCTBIO CIBUTY. ODTOT
napaMeTp BO3pacTaeT MpHU YBEJIWYCHHUU COJEpPKAHUSA KPYMHBIX M IJIOTHBIX YacTUl, 00Jalarouiux
OOJBIIMM BHYTPEHHHUM TPEHHEM, HHU3KOW TIOPUCTOCTHIO M  IOBBIIMIEHHON MeXaHHMYeCKOH
crabmibHOCThIO. KpynHO3epHucTast 3a00iika obecrieunBaeT yCUICHHBIH 3anuparonuii 3¢ ekt u 6omee
MIOJIHO€ HUCII0JIb30BAHUE SHEPTUH B3PHIBA.
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BbaaronapHocth

ABTOp BBIpaXaeT MCKPEHHIO OJ1aroJJapHOCTh HAy4YHBIM PYKOBOIMTENISM, KOJUIEraM H
CIELMAINCTAaM OTpaciy, OKa3aBIIMM COJIEHCTBHE B cOOpe U aHauM3€ JaHHBIX, a TaKxKe
NPEJOCTaBUBIIMM  IIEHHbIE MaTepuanbl M  OSKCIEPTHbIE KOMMEHTapuH, CIIOCOOCTBYIOILME
Ka4e€CTBEHHOMY BBIIIOJIHEHHIO JTAHHOTO MCCIIEIOBAHMS.
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CA®JIOP KAK }'[EPCHEKTHBHI;IFI UHI'PEJUEHT JIUIs1 IOBBILIEHUA
IMUIMEBOU NEHHOCTHU XJVIEBOBYJIOYHbIX U3IEJIMU

baiimypam Komuna Ceiimkamankoizol
Mazucmpanm 2 kypca,

Kasaxckuii ynueepcumema mexnonocuu
u ouzneca um. K. Kynascanosa,
Pecnyonuxa Kazaxcman, 2. Acmana,

AHHOTALNUA

PesynpraThl SNUAEMHOIOTMYECKMX M COLMOJIOIMYECKMX MCCIEAOBAHUN, IPOBEACHHBIX B
Kazaxcrane, CBUIETENBCTBYIOT O BBICOKOH paclpoCTpaHEHHOCTH (DAaKTOPOB PHUCKA, CBA3AHHBIX C
MUTaHUEM. YCTaHOBJIECHO, YTO OKoyio 20% JneTeii B Bo3pacte 6-9 jeT uMeroT u30BITOYHYIO MacCy Tena
WIN OXKUpeHue, npuuéM Oosiee HeOIaronpusTHas CUTyalus HaOII0JaeTCsl cpeid TOPOACKOro HaceIeHUs
U JIeTell, He TOJy4YaBIIMX TpyaHoe BckapmimBaHue. OcoOyro 00eCHOKOCHHOCTh BBI3BIBACT KpaiiHe
BBICOKHI YPOBEHb MOTPEOICHUS TTOBAPSHHON COJIM, KOTOPBIA B CPEAHEM JOCTHTaeT 17 T B CYTKH, 4TO
[IOYTU B YETHIpE pa3za IPEBBIIACT PEKOMEHAYEMYH0 BCeMUpHON OpraHus3anuvel 31paBOOXpPaHEHUS
HOpMY M SBJIETCS ONHMM W3 HAaMBBICIIMX IOKasarened B mupe. B Kaszaxcrame ocymiectsisiercs
pa3paboTKa U MPOU3BOJCTBO IIMPOKOI0 ACCOPTUMEHTA MUIIEBBIX HHIPEIUCHTOB U3 PA3IHYHBIX BHUIOB
ChIpbsl. B yCIOBUSIX MOJUTUKK MMIIOPTO3AMEIIEHUsSI 0COOYI0O 3HAUMMOCTh IPUOOPETAET UCTIONIB30BAHNE
KOMITOHEHTOB, IIOJIy4aeMbIX U3 MECTHOI'O PACTUTEIBHOIO ChIpbs. B 3TOM KOHTEKCTE MEPCIEKTUBHBIM
HalpaBJeHHUEM sBISIeTCsl IepepaboTka ceMsH cadiopa, OTIMYarouMxcs OoraTtelM M OHOIOTMYECKH
LIEHHbIM XUMUYECKUM COCTaBOM.

KiaroueBble cioBa: xiue0o0ynouHble u3zenus, caduiop, 340pOBO€ HUTaHUE, cadIopoBoe
MacJ10, JIMHOJIEBAs ¥ JIMHOJICHOBAsI KMCJIOThI, BUTaMHUH E.

B Pecnybnuke Kaszaxcran B mociefHue Iroabl JOCTUTHYTBI OINpENEIEHHBIE MOJOKUTEIbHbIC
pe3ynbTatel B cdepe yaydIleHUs MUTAaHUS HACEJCHUs, BKIIIOYash Mephl MO CHIDKECHHUIO Ieduiura
Macchl Tela M INPenylnpekKACHUIO 3aJepKKU pocta y jaereil. Bwmecre ¢ Tem mnpobGiiema
HecOaJaHCUPOBAHHOIO MUTAHUSI COXPAHAET CBOIO AaKTYyaJlbHOCTb, @ POCT PACHPOCTPAHEHHOCTU
3a00JIeBaHUN, aCCOLMUPOBAHHBIX C HEPALMOHAIBHBIM pALMOHOM M M30BITOYHOW Maccol Tena,
bopmHpyeT cephE3HbIE METUKO-COLMATBHBIE U SKOHOMUYecKHe pucku. CyIiecTBeHHbIE H3MEHEHUS B
CTPYKType MHTaHusA, XapakrepHble 11 Kazaxcrama u npyrux crpaH llenTtpansHOoil Asumy,
MPOSIBJISIFOTCS. B YBEIWYEHUM JIOJIM HACBILEHHBIX JKUPOB, TPAaHCU30MEPOB JKUPHBIX KHCIIOT,
N00aBJIEHHBIX CaXapoB U MOBapEHHON COJIM B €KEHEBHOM pallMOHE HACEJICHUS.

OTKIJIOHEHHE OT PEKOMEHJOBaHHBIX MPHUHIUIIOB 3/10pPOBOTO MUTAHUS, B YaCTHOCTU UYPE3MEPHOE
NOTpeOsIeHNEe COJIU, CIIOCOOCTBYET POCTY YacTOThl apTepPUAIbHOM I'MIEPTEH3HH, CepAEeYHO-COCYIUCTBIX
3a00JeBaHMii, caxapHOro jauabera BTOPOTO THUMA, OXHPEHUS U PsJla OHKOJOTMYECKHX MaTOJIOTHM.
IToBbimieHHast  3a0071€Ba€MOCTh, IPEXKIECBPEMEHHAas CMEPTHOCTh U yIpaTa TPYAOCIOCOOHOCTH,
OOYCIIOBJICHHbIE JaHHBIMU 3a00JICBAHUSIMM, OKAa3bIBAIOT HETraTMBHOE BJIMSHUE HA COLMAJIBHO-
OKOHOMHUYECKOE PA3BUTHUE CTPAHBI U 3aMEUIAIOT JAOCTHKEHHE LEJIEH YCTOMYUBOrO pa3BuTusa. Bmecte ¢
TEM Ha COBPEMEHHOM »3Tane c(OpMHPOBaHbI OJArONpPUSATHHIE MOJUTUYECKUE U WHCTUTYLIMOHAJIbHBIE
YCIOBHS /sl KOMIUIEKCHOTO pEIeHUs MpoOJeM HENpaBWIBHOTO MHTaHUS U NPOQHUIAKTUKH
HEMH(EKIMOHHBIX 3a00J€BaHUI HAa OCHOBE MEXCEKTOPAJILHOIO M MHOIOYPOBHEBOTO B3aUMOJIEHCTBUSI.
Peaymzanua Lleneit ycroitumBoro passurus, a taxke nporpamma OOH «JlecaTunerne nedcTBUi IO
npobnemMam murtanus (2016-2025 rr.)» ciayxkaT CTUMYJIOM JUIsl BHEAPEHUS CHCTEMHBIX Mep,
HAalpaBJIEHHbIX HAa (POPMHUPOBAHME 370POBOTO PAIMOHA M CHIDKEHUE PACHPOCTPAHEHHOCTHU OXKHUPEHHS.
Ocoboe BHMMaHuE JaHHBIM BompocaM yaeneHo U B [lomutudeckoii nexinapaimu, npuHstoit B 2018 rogy
Ha COBEIIaHWU BBICOKOTO ypoBHs I eHepansHOit Accambien OOH no npodunaktrke u koHTponto HI3.
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Pe3ynbraThl SMUAEMUONIOTHYECKUX U COLMOJIOTUYECKUX HCCIICOBAHUN, TMPOBEAEHHBIX B
Kazaxcrane, CBUIETENBCTBYIOT O BBICOKOH pacmpoCTpaHEHHOCTH (PAKTOPOB PHUCKA, CBSI3aHHBIX C
MUTaHUEM. Y CTaHOBJIEHO, uTO 0KkoJio 20% neteit B Bo3pacte 6-9 jieT uMeroT N30BITOYHYI0 Maccy Teja
WIKN OXUpeHue, npuuéMm Oosnee HeOmarompusTHAs CHUTyalus HAOMIOJaeTCsl Cpeaud TOpPOJCKOTo
HaceNieHUs W JeTeH, He MOJyYaBIIMX TPYJHOE BCKapMJIMBaHUE. 3HAYUTEIbHAS 4YaCTh IIKOJHbHUKOB
PETYIApHO YHMOTPeOIIsAeT caxapocoaepskaiye 0e3alKoroibHble HAUTKHU, IPU 3TOM MOYTH MOJOBHHA
JieNIaeT 3TO HE peke OJHOro pasa B Henento. [loTpebieHue cBexxux oBOLIEH M (PPYKTOB OcTa&rcs
HEJIOCTATOYHBIM: €KE€THEBHO JaHHbIE MPOAYKTHI BKIIOYAIOT B PALlMOH JIUIIb OKOJIO TPETH JIETEH.

Oco0yr0 00eCIOKOEHHOCTh BBI3BIBAET KpailHEe BBICOKMH YpOBEHb MOTpPEOJIEHHsS] MOBapEHHOU
COJM, KOTOpBI B CpeaHeM JOOoCTHraeT 17 © B CyTKH, YTO IOYTH B YEThIpE pa3a MpPEBBILIACT
pekoMeHnyeMyto BcemupHOW opraHuzaiueil 3ApaBOOXPAHCHUS] HOPMY W SIBIIAETCS OAHUM W3
HAUBBICIIIMX MOKa3aTeNel B MUpe. DKOHOMUYECKOE MOJIETTUPOBAHUE IEMOHCTPUPYET, YTO MEPOIPUSATHS,
HaIpaBJICHHbIC Ha CHW)XCHHE TOTPEOJCHUS COJIM, MOTYT CTaTh HambOojee 3¢ (EeKTUBHON cTpaTerueit
npoduIakTUKU HEMH(EKIMOHHBIX 3a0oneBaHuii B  ycioBusx Kazaxcrana. JlomomHUTENbHBIC
UCCIIEIOBaHMsl TOKa3aJid, YTo B psae roponoB (Anmatel, Axtay, KbsI3puiopaa) B TpaJWIMOHHBIX U
MOMYJISIPHBIX TMUIIEBBIX MPOAYKTaX (PUKCHPYIOTCS BBICOKHE KOHIIGHTPAIUU TPAHCU30MEPOB KHUPHBIX
KUCJIOT U COJIU, IPUYEM COJIEpKAHHE ITUX KOMIIOHEHTOB B OJTHOM MOPLIMU OTAEIBHBIX OJIIO] IPEBbIILIACT
PEKOMEHIYEMYIO CYTOYHYIO HOPMY B HECKOJIbKO pa3. CyllecTBeHHOE BIHSHHE Ha (HOPMUPOBAHHE
MUILIEBbIX MPUBBIUEK, OCOOEHHO y JIeTei, OKa3blBaeT MApKETHUHI MPOAYKTOB MHUTAHUS: OOJNBIIMHCTBO
pPEKJIaMUPYEMBbIX Ha TEJIEBUACHUHM TOBAPOB OTHOCUTCS K KATErOPUM HE3AOPOBBIX, @ 3HAUUTENbHAS A0S
JeTeit exKeTHEBHO MTPOBOJIUT 3a MPOCMOTPOM 3KPaHOB HE MEHEE OIHOrO yaca.

COBOKYMMHOCTh ~ NPUBEIEHHBIX  JAHHBIX  IMOATBEPKAACT HEOOXOIUMOCTh  AKTUBHOTO
MPOJBUKEHHS IPUHLIMIIOB 3/I0POBOTO MUTAHUS KaK OJHOTO M3 KJIIOUEBBIX HANpaBICHUH yCTONUHMBOrO
pa3BuTUs CTpaHbl. HecMOTps Ha Hanwmuue pa3pabOTaHHBIX CTPATETMYECKUX pEIIeHUuN B cdepe
3/IpaBOOXpAHEHUs, JOCTHKEHHE 3HAYUMOro d(ddexTa BO3MOXKHO JHIIb IMPH YCIOBHUH TECHOTO
B3aUMOJCHCTBUSA C JAPYTMMH CEKTOpaMH — CEJIbCKUM XO3SUCTBOM, CHCTEMOM 00pa3oBaHus,
CpelICTBAMHU MacCOBOM MH(POPMAIUHU U KYJIbTYPHOUH chepoil.

B Kazaxcrane ocymecTBisercst pa3paboTKa M MPOM3BOACTBO IIMPOKOTO AaCCOPTUMEHTA
MUIIEBbIX MHIPEAMEHTOB U3 PA3jMYHBIX BUAOB CHIPbs. B YCIOBUSX MOJIUTUKHA HMIIOPTO3aMEILICHUS
0cO0YyI0 3HAUYUMOCTH MPUOOPETaeT MCIOIb30BAHNE KOMIIOHEHTOB, TIIOJIyYaeMbIX M3 MECTHOTO
PacTUTENFHOTO ChIpbA. B 3TOM KOHTEKCTE MEepCreKTUBHBIM HAINpaBlICHUEM SBISETCS MepepadoTka
ceMsiH caduiopa, OTIUYAIONTUXCS 00TaThIM M OMOJIOTHYESCKHU IEHHBIM XUMUYECKHM COCTaBOM.

Cadmop xapakrepusyercsi BBICOKUM COJEP>KAaHUEM IMOJTHMHEHACHIIIEHHBIX >XUPHBIX KHCIOT,
Mpex/ie Bcero -6 (JimHoneBast) U ®-3 (0-JTMHOJIEHOBAsS), OTHOCSIINXCS K HE3aMEHUMbBIM HYTPUEHTAM,
KOTOpBIE HE CHHTE3UPYIOTCSI B OpraHU3Me YeJioBeKa M JOJKHBI MOCTYNaTh C MUIeH. DTH COeMHEHHS
CIy’Kat npenmecTBeHHuKaMu JuinHHOIenoyeuHbix [THKK, BhIMOTHAOMMX BaKHBIE MIACTUYECKUE U
perynaropHble GyHKIMH, a TAKXKE BXOASIIMX B COCTAB JIUIHUIHBIX KOMIIOHEHTOB KJIETOUHBIX MEMOpaH
[1]. Coneprkanue JIMHOIEBOM KUCIOTHI B ceMeHax cadiopa moxeT aocturath 80%, 4TO CyIIECTBEHHO
MIPEBOCXOIUT MOKA3aTEeIM MHOTUX JPYTUX MACIUYHBIX KYIbTYp [2].

Haubonee mmpokoe mnpumeHeHHe caduop KpacWiIbHBIH HAxXOAUT B TMPOU3BOJCTBE
pacTUTEeNBHOrO Macia, momydaemoro u3 ero cemsiH [3]. CadriopoBoe Macio OTIMYAeTCs] BHICOKUM
COJIEpKaHUEM TPUTIIUIIEPUIOB JTUHOJEBON KUCIOTHI (10 70%) 1 mrHOIEHOBOM KUCIOTH (0k010 10%),
a Tak)Ke 3HauYuTeNbHbIM ypoBHeM BuTamuHa E [4]. Kpome Toro, B coctaBe cadmopa MpUCYTCTBYIOT
MMMATMEHTHBIE BellecTBa (KapTaMUH), JUTHAHBIL, TMOJUCaxapuabl, S(UPHBIE W JKUPHBIE Macha,
BKJIFOYAIOLIME apaxUI0HOBYIO, MAJIbBMUTHHOBYIO M CTEAPUHOBYIO KHUCIOTHL. biaromaps coderanuro
BBICOKOW OMOJIOTHYECKON IIEHHOCTH M OTHOCHUTEJIbHON TEXHOJIOTHYECKON HEMPUXOTIUBOCTH cadiiop
BBITOJTHO OTJIMYAETCS OT APYIUX MACIUYHBIX KYJIBTYP.

CadnopoBoe Maciao HaXOAUT MPUMEHEHHE HE TOJIbKO B MHINEBOW MPOMBIIIIEHHOCTH, HO U B
ne4eOHO-TTPOYUTAKTUIECKOM U JUETHUECKOM MHUTaHUU [5]. OTMEUEHO ero MOJOXKUTEIbHOE BIHSHUC
Ha OOMEHHbIE U MUIIEBAPUTENIbHbIE NMPOIECCH, a TAKXKE CIIOCOOHOCTH CIIOCOOCTBOBATH CHUKEHHIO
BUCILIEPAILHOTO JKMpa U YIYYIIEHHI0O KOMIO3UIIMOHHOTO COCTaBa Tela MpH H30BITOYHOW Macce.
JluHoneBass kucioTa, BXOZSIIAasi B COCTaB Maciia, OKAa3bIBAE€T OJIaronpusiTHOE BO3/AEICTBHE Ha
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CEPJICYHO-COCYJIUCTYIO CUCTEMY M MOJKET HCIIOJIb30BAThCA B TNPOQPHUIAKTUKE COOTBETCTBYIOILIUX
3aboseBaHuii [6].

X1e600ynouHble U3AeNHs TPAAUIMOHHO 3aHUMAlOT Ba)KHOE MECTO B pAllMOHE HACEJICHUS U
NPEJCTABIAIOT COO0M HMCTOYHMK OEJIKOB, CIOXHBIX YIJIEBOJIOB, MUHEPAIbHBIX BEILECTB (KajbLMs,
xenesa, pochopa) 1 BUTAMMHOB I'pynnbl B npu oTHOCUTENBbHO HU3KOM cojJep:kaHuu >kupoB. Kpome
TOro, Xye0 SBJIsAETCSs 3HAYUMBIM HCTOYHHMKOM IMIIEBBIX BOJOKOH. B CBS3M C 3TMM B MHPOBOMH
IpakTHUKe BCE Ooblllee BHUMAHUE YyJensercd pa3paloTke TEXHOJIOTui oOoramieHust xieda
OMOJIOTUYECKH AaKTHUBHBIMH KOMIIOHEHTaMH C IENbI0 TNpPUAAaHUuS €My (DYHKIIMOHAJIbHBIX,
npoUIakTUYeCKuX U Jed4eOHBIX CBOMCTB [7]. Xie® paccmaTpuBaercsi Kak YJOOHBIM HOCUTEINb
BUTAMHMHOB, MUKPO3JIEMEHTOB M JIPYTUX (PU3MOJIOTMYECKH LIEHHBIX BEIECTB, a BBEJICHUE B PELENTYPY
CHEIMAIM3UPOBAHHBIX J00aBOK IO3BOJSET YaCTUYHO KOMIIEHCHPOBAaTh ACPHUIUT HYTPUEHTOB H
CHHM3HTb PUCK Pa3BUTHS ATUMEHTAPHO-3aBUCUMBIX 3a00JICBaHHM.

[lomyyenue nueTHYeCKUX U JeUEOHO-NPOPUIAKTHUECKUX XJIEOOOYITOUHBIX M3JIENUNA BO3MOKHO
Kak 3a CYET BKIIIOYEHUS B PELENTYPY JOMOTHUTENBHBIX (PYHKIIMOHATIBHBIX HHIPEAUEHTOB, TaK U IyTEM
UCKJTIOUYEHUsS] HE)KENaTeNIbHbIX KOMIIOHEHTOB WM MOAM(DUKAIMM TEXHOJOTMYECKHX PEKUMOB
NpOU3BOACTBA. B 3TOM acriekTe ucnoiap3oBaHue caduiopa U MPOIyKTOB €ro nepepaboTKu MpecTaBiseT
3HAYUTENIbHBIN WHTEpEC, 0COOCHHO MpH pa3paboTke XJIeOOOYIOUHBIX H3ETUN, OPUCHTUPOBAHHBIX Ha
notpeduTenei ¢ U30BITOYHOI Maccoii Tena.

Takum o00pa3oMm, HCCIEOBAHUSA, HANpaBIEHHbBIE HA COBEPUICHCTBOBAHHWE TEXHOJOTHM
MIPOM3BOJICTBA XJIEOOOYIOUHBIX M3/EIHA C NMPUMEHEHHUEM J00aBOK U3 CeMsiH caduiopa, SBIISIOTCS
aKTyaJIbHBIMU M NEPCHEKTHUBHBIMH. PallMoHaIbHOE MCIOIB30BAaHME MECTHOI'O PACTUTENIBHOTO ChIPHS
MO3BOJISIET  CO3/1aBaTh MPOAYKTHI MUTAaHUS C TOBBIICHHOH OMOJOTMYECKOW  IIEHHOCTHIO,
CIOCOOCTBYIOIINE ONTUMM3ALMN CTPYKTYPbI MUTAHUA U YIYYIIEHUIO COCTOSIHUS 30POBbsl HACEJICHMS.
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PA3PABOTKA PEKOMEHJIAIIMM JJISI 3AIIIATHI ACTIVE DIRECTORY OT
HAITPABJIEHHBIX ATAK

Asmop: Enmubexoe Kanooc Epukosuu, cmyoenm mazucmpamypol

Kaszaxcxuii Hayuonanvuslil UCCcie008amenbCKull mexXHU4eCKull yHueepcumem umenu

K.U. Camnaesa (Satbayev University) (e. Aimamwi, Kazaxcman)

Coasemop.: Camwvibanouesa Poicxan Kaxanoena,

K.M.H., accoyuuposannulii npogeccop, Kazaxcrkuii nayuonanvhwlil ucciedogamenbCkuil
mexHnuyeckutl ynusepcumem umenu K. U. Camnaesa (Satbayev University) (e. Aimamul, Kazaxcman)

B craThe paccmaTpuBarOTCS COBPEMEHHBIE YIpo3bl, HampasieHHsie Ha Active Directory (AD),
KaKk OJMH M3 HauboJiee KPUTUYECKH BAKHBIX KOMIIOHEHTOB KOPIIOPATUBHON HHQPACTPYKTYpHI.
[Mpoananmu3upoBansl MeTOIbl aTak, Bkirouas Kerberoasting, DCSync u Pass-the-Hash, a raxke
BIMSHHE MCKYCCTBEHHOIO0 UHTEUIeKTa Ha JaHamagdTt yrpos. llpencraBieHbl KOMILICKCHBIE
PEKOMEH/IAIMY 110 3allHTe, BKII0Yas MOJEIb YPOBHEBOrO anMuHHcTpupoBanus (Tiering), ycuiaeHue
ayTeHTU()MKAUK, MOHUTOPUHI M aBTOMATHU3ALMI0 OTBETHBIX AeicTBuil. IlpennoxkeHna npakTuueckas
apxutekTypa 3amuThl AD B ycioBusax HOBbIX kuOepyrpo3 2025 roaa.

Kirouessie cnoBa: Active Directory, kubepyrpossi, Kerberoasting, DCSync, Pass-the-Hash,
Tiering, MFA, 3amura ydeTHbIX qaHHbIX, 1, MOHUTOPHHT.

Bsenenue

Active Directory nmaBHO 3aKpenmwioch KakK [EHTPAJIbHBIH 3JEMEHT KOPIOPATUBHOMN
MHPPACTPYKTYPHI, 00ECTIeUYNBAIOIINI ayTeHTU()UKALINIO, aBTOPHU3AIIHNIO, CETMEHTAIIHUIO TTOJIb30BaTeNeH
U yIpaBlIeHHE IOCTYIOM B JIOKaJbHBIX, TMOPHIHBIX M 00JauyHBIX cpexax. Ha Hero omuparorcs
KpUTHYECKHE OM3HEeC-TIPOLECChl, MHTErpallMOHHbIE MEXaHU3Mbl U CHUCTEMbI KOHTPOJIS NPHUBHJICTUH.
OnHako MMEHHO ero 3HauuMocTb Jenaer AD oxHoil n3 HauOolsiee NPUBIIEKATENBHBIX LENEeH A
3IOYMBIIUIEHHUKOB, M B IOCJIEIHUE ToAbl HaOmogaeTcst OBICTPHII pOCT 4YHCla arak,
OPUEHTUPOBAaHHBIX Ha I[OJIy4EHHE MPUBUIETMM M KOMIPOMETAlMI YYeTHbIX JAaHHbIX [1,2,3].
VYCnoxXHEeHHe apXUTEKTyp, Tepexoa K THOPHIHBIM MOJENSAM, HCIOJIb30BAHUE YCTapEBIINX
MEXaHU3MOB ayTeHTH(PUMKALMU M HAKOMJIEHHE OHMOOK KOH(UIypaluM CO3JAlT YCIOBHSA, NpHU
KOTOPBIX €IMHUYHAS YSI3BUMOCTh MOXKET NMPUBECTH K MacCIITaOHBIM TTociencTBusm [4, 10].

CoBpeMeHHbBIC aTaKyIoIIMe aKTUBHO HCIoib3yloT Texuuku Kerberoasting, DCSync, Pass-the-
Hash [6, 9] u npyrue meronbl, HampaBiCHHbIE Ha 00X0J MeXaHuU3MOB 3amuThl AD U momyueHue
J0CTyNa K NPUBWICTHPOBAHHBIM YUYETHBIM 3amucaM. CHUTYaIMio YCIOXHSET NMPUMEHEHHUE CHCTEM
HCKYCCTBEHHOT'O HMHTEJUIEKTa, IMO3BOJIIIOIIMX aBTOMATU3MPOBaTh MOAOOp mapojeil, aHamu3
KOH(QUrypaluid, TEHEpalu0 aTaKyIIIMX CIEHApUeB U YCKOPEHHOE IIepeMEIlEHHE BHYTPH
uHppactpyktypsl [11, 12, 17]. B 3Tux yClOBUSAX TpaJuLIMOHHbIE MEpbl 3alUTHl YK€ HE
00eCTeunBarOT JOCTATOYHBIM YpOBeHb YycToiiumBocTH. OpraHuzanusM Tpedyercs (GopMHpoBaTh
apXUTEKTypy 0e30MmacHOCTH, B KOTOpoM ympasieHue AD BoclnpuHHMaeTcs Kak cTpaTeruyeckas
3ajaya, TpeOyrolias HePepbIBHOIO MOHUTOPHUHIA, CTPOrOM CerMEHTAalluU NPUBUIIETUH, KOMITJIEKCHON
3alIUThl YYETHBIX JaHHBIX U aBTOMATHU3alMM OTBETHBIX JIeUCcTBUi [8, 15, 16].

Henbp nanHOM paboOThI 3aKiIOYaeTcsl B aHAJIU3€ COBPEMEHHBIX YIpo3, OPUEHTUPOBAHHBIX Ha
Active Directory, u3y4eHUH KIIOYEBBIX METOJIOB aTak, PaCCMOTPCHUU BIUSHHS HCKYCCTBEHHOT'O
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MHTEJUIEKTa Ha pa3BUTHE KuOepyrpo3 M (GopMHUpOBaHUM HAOOpa PEKOMEHAALUH, MO3BOJSIOMINX
MOBBICUTh YCTOWYMBOCTh MH(PACTPYKTYPHI K aKTyaJbHBIM puckam 2025 roza.

0O0630p COBpEMEHHBIX YIp03 U KIIOUYEBBIX MPAKTUK 3aIUTHI

CoBpemeHHble MeTonbl aTak Ha Active Directory craHoBsATCST HE TOJBKO —Oolee
WHTEJJIEKTyalbHBIMUA, HO M TOpa3fo Oojiee CUCTEMHBIMU M aBTOMaTH3upoBaHHbiMH [11, 14]. DTO
CBSI3aHO C TeM, 4To MH(]pacTpykTypa AD ocTaércsi OCHOBHON TOYKOW OMOpPHI AJIsi JOCTyNa KO BCEM
KPpUTHYECKHM CHCTEMaM KOMIIAHMM, M YyCIelIHas aTaka Ha Hee (aKTHUYEeCKH OTKPHIBAET
3MIOYMBIIUIEHHUKY MyTh K  KIIOYEBBIM akTuBaM opraHusauumu. Opnum u3  HauOouee
pacmnpocTpaHEHHBIX METOJIOB IpoaospkaeT octaBaThes Kerberoasting [9, 10], mo3BosstoNIHiA MOAYIHTh
X3 CEPBUCHBIX aKKayHTOB, 3ampocuB Kerberos-tukersl, ¥ BBIMOMHATH HX OQIaiiH-B3JIOM Ha
MOIIIHBIX BBIYUCIUTEIBHBIX cHCTeMax. YeM ciiabee Mmapojb CEpBUCHOTO aKKayHTa M YEM BBIIIE €ro
MPUBWIETHUH, TEM OBbICTpee 3J0YMBIIJIEHHUK MOMy4aeT MOOCTYH K YYBCTBUTEIbHBIM JaHHBIM.
[IpaxkTHKa MOKa3bIBa€T, YTO MHOTME KOMIIAHUU TOJAMM UCIOJB3YIOT CEPBUCHBIE YUETHBIE 3aIllCH C
yCTapeBIIMMH WM CTAaTUYECKUMHE naposisiMu, uTo nenaet Kerberoasting oco6enHo 3 ek THBHBIM.

He wmenee omacHbiM octaércss meton DCSync [6], mTO3BONSAIOIMMN 3TOYMBIIUICHHUKY
MMUTHPOBATh MOBEJCHHE KOHTpOJUIepa JOMEHAa W 3alpaliuBaTh XOIIM BCEX YUYETHBIX 3alHCeH,
BKJIIOYAsl XAUIM aAMHUHHCTPATOPOB C MAaKCUMaJbHBIMU MpaBaMU. DTOT MOAXOJA CUUTAETCS OAHUM U3
CaMbIX pa3pyIIUTENIbHBIX, TIOCKOJIbKY JaeT modHbld goctyn Kk AD 06e3 HeobxomuMocTu
KOMIIPOMETUPOBATh  KOHTPOJUIEp HANpPAMYIO. AHAIUTUYECKHE OTYETH  IMOKa3bIBAIOT, 4YTO
3JI0YMBIIIICHHUKH aKTUBHO ucnonb3yroT DCSync nocne nomyuenus npas, 0au3kux k Domain Admin
[11, 18], u HepeaKO MPUMEHSIOT €ro KaK 3aBEPILAIOIINI Tan aTakK, MO3BOJSIONIMNA 3aKPENHUTHCS B
UH(GPACTPYKType NMPAKTUYECKU HE3AMETHO.

ATaxka Pass-the-Hash mpomoimkaeT npencTaBisaTh pUCK B T€X OpraHHM3alMsX, TI¢ COXPAHSIOTCS
Mexanu3sMbl NTLM 1 oTCyTCTBYET CTpOTruii KOHTPOJIb 3a KILUIMPOBAHUEM YUYETHBIX AaHHBIX [0, 9, 14].
[TockonbKy 3JOYMBINUIEHHUKY TpeOyeTcsl JWIIb XJII THapoyis, a He caM Mapojb, HEJOCTATKU B
CEerMEHTAllMU aJIMUHUCTPATUBHBIX CTAHUMN M yCTapeBIIHE MPOTOKOJbI CYHIECTBEHHO OOJIEerdyaroT
NpOJABMKEHHE BHYTpU ceTh. [lo JaHHBIM HECKOJBKHMX MCCIEIOBATEIbCKUX LEHTPOB, Ooiee
MSATHIECSATH MPOLEHTOB YCIIENIHBIX aTak Ha HHPpacTpykTypy AD B 2023-2024 rogax BKIIIOYAIIN ATAIl
MMOBTOPHOI'O UCIIOIB30BaHUS X3IIeH WK TOKeHOB fgoctyna [11, 13].

Macmtab yrpo3 TMOATBEPXAAeTca OONBIIMM  KOJUYECTBOM CTAaTHCTUYECKUX JIAHHBIX,
(buKCcUpyeMbIX KaK MOCTAaBIIMKAMHU PelIeHU Mo 0e30MacHOCTH, TaK U INI00aTbHBIMU aHATUTUYECKUMU
nerarpamu. Microsoft coobmaer o Gosiee dyeM IIECTHCTAX MHJUIMOHAX IOMBITOK aTak Ha YYETHBIC
3aIUCH €XKEIHEBHO, U J0JIA aTak, opueHTHpoBaHHbIX Ha Kerberos [1,2], NTLM u apyrue mMmexaHu3MbI
ayTeHTU(UKAIIUK, TPOJODKAET pacTh. VErizOn yka3plBaeT, 4YTO OKOJO IISCTHICCATH BOCHMHU
IPOIIEHTOB BCEX HWHIMJEHTOB CBs3aHBl C 4YesloBeueckuM aktopoM [3, 17], Bkimouas OmmMOKM
anmuuuctpatopoB Active Directory[3], HempaBuiIbHBIE HACTPOMKH TPYII JOCTyIA, (PUITHHTOBHIC
MUChbMa M HECAHKIIMOHUPOBAHHBIC OMEpAIMK ¢ YIYSTHBIMHU 3amucsIMu. Semperis ¢pukcupyet[4,10], uro
B CPEIHHMX M KPYIHBIX JOMEHaX NPUMEPHO TPHUILATh HPOIEHTOB YUYETHBIX 3aMUCEil SBISIOTCS
YCTapeBUIMMH WM BOBCE HE HCHOJIB3YIOTCS, U 3HAUUTENbHAs 4YacTh JTUX AKKayHTOB HE HMeeT
MHOT0o(akTOpHOH 3amuThl. FIMEHHO Takue 3amUCH YacTO CTAHOBSATCS CTApPTOBOM TOYKOW ISl aTak
Kerberoasting, brute force mmu password spraying. OtaenpHOe BHUMaHHE IMPHBJIEKAET POCT aTak,
cesa3anubix ¢ DCSync: mo manaeiM Mandiant [11], KOMMYECTBO MOMBITOK MMHUTAI[MM KOHTPOJLIEPOB
JIOMEHa YBEIIMYMUJIOCH Oojiee YeM Ha COpOK ISTh MPOLEHTOB 3a J[Ba T0/d, YTO CBUJICTEILCTBYET O
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pacTylleM UHTEpECE 3JI0yMBIIIJIEHHUKOB K METO/1aM, [TO3BOJISIFOIINM TOJIYUYUTh TOJHBIA KOHTPOJIb HAJl
UHPPACTPYKTYPOIl HICHTU(DUKALIUY.

Eme oaHuM BaxXHBIM (AKTOPOM pHCKa CTAaHOBUTCS HCIOJIB30BAaHUE HCKYCCTBEHHOI'O
MHTEJJIEKTa B aTaKylOIIMX MHCTpPYMEHTax. ['eHepaTHBHbIE MOJEIM MO3BOJIAIOT CO3/JaBaTh
aBTOMATH3MPOBAHHBIC (DUIIMHTOBBIE KaMIIAHHH, aJalTHPOBAHHBIC O] KOHKPETHBIX COTPYIHHUKOB,
YTO YBEJIMUYMBAET BEPOSTHOCTh YCIEIIHONH KOMIIPOMETAllMU y4eTHOW 3amucu. CHUCTEMBl MAalIMHHOIO
O0y4eHHsl AaHAIM3UPYIOT CTPYKTYpPY IOMEHA, BBIABISIOT HEJOCTAaTKH KOH(UTrypaluid, Mpeanararor
ONTUMAJIbHBIA IIyTh KOMIIPOMETALlMM W IO3BOJISIIOT COKPAaTUTh BPEMsI aTaKM B HECKOJIBKO pa3.
HexoTopsie uccnenoBaTenbckue rpynmnbl 3aduKcUpoBanu Keicobl, B koTopeix MU ncnonb3oBancs ans
JMHAMUYECKOr0 00X0/1a 3alIUTHBIX CHUCTEM, AJalTHPYSACh MOJ MpaBuiia 0E30TMaCHOCTH B pEATbHOM
Bpemenu [11, 12, 17, 19]. B pe3ynpraTe NOBBILAETCA CKOPOCTb aTaK, CHM)KAETCA KOJIMYECTBO
HEOOXOAUMBIX JIEHCTBUI U YBEJIMUUBAETCS BEPOSITHOCTD JOCTHKEHHS LieH 0e3 0OHapyKeHHSL.

Ha ¢one pacTynmx yrpo3 KOMIaHUU BBIHYX/IE€HBI IIepecMaTpUBaTh TPaJAULMOHHBIE IOJXOAbI K
3amute AD. OpHoif M3 (QyHIaMEHTAJIbHBIX MPAKTUK CErofHS SBJSETCS MOJENb YPOBHEBOI'O
anmunauctpuposanus (Tiering) [9, 15], koTopas pazaenseT aIMUHUCTPATUBHBIC OTIEPALIUH IO YPOBHIM
KPUTHYHOCTH M BBOJUT CTPOTrYI0 H3OJIILUIO JOCTYIOB MEXAY HUMU. JTa MOJAEIb KOMIIEHCUPYET
nocnencTusi atak Pass-the-Hash um npyrux TexHHK, OCHOBaHHBIX Ha TOBTOPHOM HCIIOJBb30BAHUH
YYETHBIX JTaHHBIX. TI€ring mo3BoiisieT M30eKaTh CUTYyaIMi, KOTJia KOMIIPOMETAalus OTHOH padoueid
CTaHIIMM a]MUHUCTPATOPa MPUBOAUT K IIOTEPE KOHTPOJIS HaJ Beel nuHpacTpykrypoii [1, 20].

PacmmmpeHne MOHUTOpPHHIa CTAQHOBUTCS OJHUM U3 LEHTPAJIBHBIX 3JEMEHTOB 3alllUTHI.
OpranuzanusM Tpedyercs GUKCHUPOBATh HE TOJBKO MPSIMBIE MOMBITKH BXOJA WM W3MEHEHHs IpaB
J0CTYIa, HO U AHOMAJIbHOE MMOBEACHNE YUCTHBIX 3aIMCei, HEOXKHIaHHbIe 3armpockl Kerberos-tukeros,
orepaiyy, HallOMHHAIOIINE MOBEJCHNE KOHTpOJUIepa JOMEHA, a TaKKe€ HETHIIMYHBbIE MEepeMelleHUs
NPUBUJICTUPOBAHHBIX ToONb30BaTeneil. Pemenns wmacca SIEM, UEBA wu cnenmanmsupoBanHbIC
UHCTpYMEHThI aHainm3a Active Directory mo3BoJsIOT BBISBISTh NPU3HAKK aTakW €IIe Ha PaHHHX
cragusix [11, 12, 18]. Craructuueckue IaHHBIE IOKA3bIBAIOT, YTO KOMIIAHWH, MCIOJIB3YIOLINE
KOMIUIEKCHBIH MOHMTOpUHI AD, cokpamaroT BpeMs OOHapyXKeHUs MHIUAEHTa B CpPEIHEM C
MATUAECITH JHEH 10 HECKOJIBKUX YacoB.

ABTOMATH3aIMsl pearupoBaHHs CTAHOBUTCS HEOOXOAMMON MepoW sl TPOTHUBOACHCTBHS
CTPEMHUTENbHBIM aTakaM. B ycloBHsX, Korja 3J0yMBIIUIEHHUKHM ucnodb3ytoT MU mng yckopeHus
CBOUX JIEHCTBMH, PYYHOIO pearupoBaHMs Yyxke HenoctatouHo. MHdpacTpykTypa nomkHa yMmeTb
U30JIUPOBaTh YYETHYIO 3alKch, OJIOKUPOBATh IOAO3PUTEIbHYI0 CTAHLUIO WM OrpaHUYUBAThH
MPUBWIETUM aBTOMAaTHYECKU NPU MOSBIEHUU TMEPBBIX NMpu3HakoB yrposbl [13, 14, 16]. [IpaxTtuka
MOKa3bIBAET, YTO ABTOMATHU3MPOBAHHBIE MEXAaHU3MBI CHIDKAIOT PHCK PACIPOCTPAaHEHUsI aTaku Ooiee
4YeM Ha TPUJLATh IPOLICHTOB.

Cospemennbie yrpossl Active Directory memnecooOpa3Ho paccMaTpuBaTh B pa3pe3e HECKOJIBKUX
B3aMMOCBS3aHHBIX TPYIIIL.

K kimaccnmuecknM MeTtomam KOMIIPOMETAIIMHA OTHOCSTCSI TCXHUKH Kerberoasting, DCSync, Pass-
the-Hash u npyrue ataku, OCHOBaHHBIC Ha YSA3BUMOCTSIX IPOTOKOJIOB ayTEHTH(UKAIMH, CIAObIX
NapoJiiX CEPBUCHBIX YUYETHBIX 3amuceil M omMOKax B YHOpPaBICHUM HPUBMUIIETUSMHU. OTH METOJbI
XOpOIIO H3Y4YeHbl, OJHAKO MO-NIPEeXHEMY oOcTaloTcsi 3(P(EKTUBHBIMU B HHPPACTPYKTypax cC
yYCTapeBUIMMHU MEXaHU3MAaMH 3aIUTHI.

HoBble MHCTpYMEHTHI, OCHOBaHHbIE HAa MUCKYCCTBEHHOM HMHTEJUIEKTE, CYIIECTBEHHO MOBBILIAIOT
CKOpPOCTb M CKpBITHOCTb aTak. l'€éHepaTHBHBIE W aHAJIUTUYECKUE MOJENIN HCIONb3YIOTCS s
aBTOMaTH3alMy (UILMHTA, aHAJIN3a KOH(UTYpaluil TOMEeHa U MOCTPOEHUS ONTHMAJIbHBIX CIEHApHEB
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KOMITPOMETAIMM, YTO CHUXKAET MOPOr BXOAA JI 3JOYMBIIUIEHHUKOB M YCJIOKHSET OOHapy>KeHue
aTax.

OpranuzaliioHHbIE MPOOJIEMbl  BKJIIOYAIOT OTCYTCTBHE  (OPMAIM30BAHHBIX  IPOLIECCOB
yOpaBJICHUS] W3MEHEHUSMH, H30BITOYHBIE MPUBHIETHH, HAKOIJICHHME HEHUCNOIb3yEeMbIX YYETHBIX
3aruceil ¥ HeIOCTaTOYHYIO OCBEIOMJICHHOCTh MIepCoHana. B COBOKYMHOCTH 3TH (paKTOPBI YCHIUBAIOT
TEXHUUYECKHE YSI3BUMOCTH U CO3/IAI0T OJArONpUsTHYIO Cpey AJIs YCIEIIHBIX aTak.

Pexomenaanuu u BbIBOIbI

VYkpemnenne 6e3omacuoctu Active Directory tpeOyeT KOMILUIEKCHOTO M MOJTAITHOTO MOIX0/1a, B
KOTOPOM AapXUTEKTYpHbIE MEpbl IOMOJHSIOTCS MPOLECCHBIMU W TEXHOJNOrHueckuMu. OIHUM U3
KITIOYEBBIX IaroB CTAaHOBUTCA (opMmaim3aius omepanuid n3MmeHeHus koHurypammii AD. Kaxmoe
U3MEHEHHE JTOJDKHO MPOMCXOAUTH TOJIBKO MOCJE OLIEHKH PUCKOB, COINIACOBAHMS U TECTUPOBAHUS, UTO
o0ecreynBaeT Mpeacka3yeMOCTh U CHI)KAeT BEPOSITHOCTh MOSBICHUSI CKPBITHIX ys3BUMOCTeil. Takoi
MOJIXO0JT OCOOEHHO BaXKeH Ml MH(PACTPYKTyp, Pa3BUBAIOIIMXCS HA MPOTSIKEHUH MHOTUX JIET U
COJIepIKaIINX PA3HOPOIHBIE KOMITOHEHTHI [7, 9].

Ceppe3HOe BHHUMaHHUE CJEAYET YIENSITh YIPABICHUIO YUYETHBIMU JIAHHBIMH, IIOCKOJBKY
OOJIBIIMHCTBO aTaK HAYMHAETCS ¢ KOMIPOMETAIlMHM y4eTHOW 3amucu. HeobxomuMmo mepecmaTpuBaTh
COCTaB CEPBUCHBIX AaKKAayHTOB, COKpallaThb WX MPUBUJIETUU, BHEAPATH ABTOMATUYECKYIO POTAIIMIO
CEKpPETOB M HUCKIIOYaTh HMCIIOJIb30BaHUE YCTapeBIIMX MPOTOKOJOB [1, 3, 12]. PerynsapHble ayauTsl
MO3BOJIAIOT BBISIBIISATH YCTapeBIlue, TyOaupyrouecs: U n30bITOYHbIE UIEHTUYHOCTH, KOTOPhIE MOTYT
CTaTh Ha4aJIbHOM TOuKOH aTaku. [lepexos K MHOrO(aKTOpHOM ayTeHTH(PUKALINN AJI BCEX KPUTHUHBIX
pojeil sBiseTcs HEoOXOIUMOW Mepoil, OCOOEHHO B YCIOBHSX paclpOCTPaHEHHUs METO/I0B
Kerberoasting u DCSync.

DddexTrBHAS CEerMEHTAIMsl MPHUBWIICTHH Yepe3 Mojeab TIering TO3BOJSET H30JHPOBATH
KPUTHYHbIE aJMUHHCTPATUBHBIC OIEpalluy, CHMXKas PUCK pPACIPOCTPaHEHMs] aTaku OT OIHOU
CKOMIIPOMETHPOBAHHOW paboueidt craHmuu. Takoe pasaeneHne HEOOXOAMMO MOJJIEPKUBAThH
UHGPACTPYKTYpHO, oOecneunBasi pa3felicHHe CeTEBbIX 30H, KOHTPOJIb TMEPEMEIICHUS MEeXKIy
YPOBHSIMM M1 MUHUMH3AIMIO TOUYEK BXOJa K KOHTpoJuiepaM JoMeHa [9, 15].

MOHUTOPUHT AOJKEH OBITH MMOCTPOSH TaKMM 00pa3oM, 4ToObl (MKCHUPOBATH PAaHHUE MPU3HAKU
aTak, BKJIIOYas aHOMAJbHBIE 3alpOChl THUKETOB, IOJO3PUTEIbHBIE W3MEHEHHS B IpyNmax
0€30IaCHOCTH, TOMBITKH AMYIALUU POJEH KOHTPOJUIEPOB TOMEHA W HETUIHMYHBIC IEPEeMEIICHUS]
yuetHbIX 3amucedt [11, 18, 19]. KomOunamus SIEM, UEBA, cnenmanu3upoBaHHBIX CHCTEM aHAIHM3a
AD u aBTomaTtHm3anuu pearupoBaHus (HOPMHPYET €IWHBIM KOHTYp OOHAapyKEHHS M ONEPATHBHOTO
pearupoBaHMsl Ha YIpO3bl.

HanexHOCTh pe3epBHOr0 KOMHMPOBAHUS SBIAETCS O0S3aTEIBHBIM YCIOBHEM BBDKHBAEMOCTH
undpactpyktypbl AD nocne araku [4, 10]. Konuu 10mKHBL OBITH H30IMPOBAHHBIMU, HEU3MEHSIEMBIMU
U pEeryiasipHO  MpPOBEPSIEMBIMM  Ha  BO3MOXHOCTh  BOCCTaHOBIeHusA.  Kommpomeranus
MPUBWIETUPOBAHHBIX YUETHBIX 3alKCel HE JOJDKHA J1aBaTh 3JI0YMBIIIIEHHUKY BO3MOKHOCTH YIAIUTh
WM U3MEHUTDH PE3EpBHBIC JaHHBIE.

B ycnoBusix ucnonb3oBaHUs UCKYCCTBEHHOI'O MHTEIJIEKTA 3J0YMBIIUIEHHUKaMU OpraHU3alusM
Heo0XoIuMO akTUBHO uHTerpupoBaTh MW u ML-pemieHus B 3alUTHBIE MEXaHU3MbI. JTO MO3BOJIUT
BBISIBJISITH CIIOXKHBIE aHOMAJIMH, MPOTHO3WPOBATh Pa3BUTHE aTaKYIOUIMX CLIEHAPHEB U MOJICPKUBATH
BBICOKMH YPOBEHb CUTYAlIMOHHOM OCcBegoMIIeHHOCTH [16, 17].

B kaudecTBe mpakTUYECKOro pe3yjapTaTa MCCIEAOBAHUS MOXKHO BBIIEIUTH CIEAYIOLINE
KJIIOUEBbIC peKoMeHaanuu 1o 3amute Active Directory:
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— BHEJpPEHHE MOJEIM YPOBHEBOro aiamuHucTpupoBanus (Tiering) ¢ usonsnueit
aJIMUHUCTPATUBHBIX pabOUYMX CTAHIIHA;

—  o0s3arenbHOE  MpPUMEHEHHE  MHOTO(akTOpHOW  ayTeHTHU(PUKAMM  JUIs  BCeX
MIPUBUJIETUPOBAHHBIX YYETHBIX 3aIHCEH;

— OTKa3 OT ycTapeBmMX MpoTokonoB ayreHTupukanun (NTLM) u muHMMHM3anus ux
HCTIOJIb30BaHUS;

— peryJIsipHbIM ayIUT YYETHBIX 3alKCcel, CEpPBUCHBIX aKKAYHTOB U IPyIIN 0€30MaCHOCTH;

— IEHTpPaJIM30BaHHBIA MOHHTOPUHI coObiTHii Active Directory ¢ ucnomnp3oBanuem SIEM u
UEBA,

— aBTOMATH3allMs pearupoBaHUS Ha WHIMICHTHI, BKIIOUYas OJIOKUPOBKY YUETHBIX 3amucedl U
U30JISLUIO Y3JI0B;

— cO37laHKe MU30JUPOBAHHBIX U HEM3MEHSAEMBIX pe3epBHbIX kKomuii AD ¢ perymspHoi mpoBepkoii
BOCCTaHOBJICHUSI.

3axiroueHue

Active Directory ocraércs ogHuMM W3 HauOoliee 3HAYMMBIX W OJHOBPEMEHHO HamOoJee
YSI3BUMBIX KOMIIOHEHTOB KOPIOPATUBHOW MH(PACTPYKTYpbl. POCT uncnia 1eneBrIx aTak, yCI0KHEHHE
METOJIOB KOMIIPOMETAIlMM ¥ UCIHOJIb30BAaHUE HCKYCCTBEHHOT'O MHTEIIEKTa (OPMHUPYIOT HOBBIN
YPOBEHb YIpo3, TPEOYIOIMI mepecMoTpa Kiaccuueckux moaxoaoB k 3amure AD. CoBpemeHHBIC
TexHUKH, Takue kak Kerberoasting, DCSync u Pass-the-Hash, mo3BosisitoT 3710yMbIIIIICHHUKAM OBICTPO
HapalMBaTh NMPUBWIETHH M TOJyYaTh JOCTYN K KPUTHUYHBIM pecypcam, eciu HMH(pacTpykTypa He
UMEEeT JOCTATOYHOT'O YPOBHS CETMEHTAIIMM, MOHUTOPUHTA U KOHTPOJISL YYETHBIX TaHHBIX.

B xone nanHoi paGoThl ObUTH MPOAHATU3UPOBAHBI COBPEMEHHBIE YIPO3bl, OPHEHTUPOBAHHbBIE HA
Active Directory, wu3yueHbl KJIIOYEBBIE METOJABI aTaK, PACCMOTPEHO BIMSHUE HCKYCCTBEHHOTO
WMHTEJUIEKTa Ha pa3BUTHE KHOEpyrpo3, a Takxke Cc(HOPMHUPOBAH KOMIUIEKC PEKOMEHIAIui,
HaIpPaBJICHHBIX HA TOBBIIICHHE YCTOWYMBOCTH HHAPACTPYKTYPHI K aKTyalbHBIM prckam 2025 roxa.

D¢ dexruBHas 3amuta AD BO3MOXXHA TOJIBKO MPU UCHOIB30BAHUN KOMIUIEKCHON apXHUTEKTYpbl
0e30MacHOCTH, KOMOHMHHMPYIOIIEH COBPEMEHHbIE METOJIbl  ayTeHTU(UKAIMM, MOHHUTOPHHTA,
VIpaBJICHUS  W3MEHEHHWSMH,  aBTOMATH3allMMl  pPEarupoBaHUS W  YETKOW  CErMEHTAIlld
aJIIMUHHUCTPATUBHBIX pojeil. B Takux ycnoBusx Active Directory craHOBUTCS —YCTOMYMBBIM
KOMIIOHEHTOM HH(PACTPYKTYPHI AaXKe Mepel JIUIOM OBICTPO pa3BUBaroImuxcs yrpo3 2025 rona.
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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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THE MAIN TRENDS OF KAZAKHSTAN'S CIRCULAR ECONOMY

Myrzatayev Nurzhigit
nurzhigit.myrzatayev@mail.ru
Shokan Ualikhanov Kokshetau State University

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.:

54



1.

2.

Mexnynapoanbiii HayuHbli :kypHaia AKAJEMHUK Ne 1(292) 2025 .

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
«greeny» lending for small and medium-sized businesses; lack of a unified methodology for assessing
circularity and KPlIs 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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INAT'BIH KOCIINIOPBIHAAPIA KOJIIAHBIVIATBIH MAPKETHUHI' KYPAJITAPBI
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AHHOTANUA

Makanajga marblH KOCIMOPBIHAApAA KOJMAAHBUIATBIH MAapKETHHT KYpalJapblHbIH TEOPHSIIBIK
HeTi3/Iepl >KaH-KaKThl KapacTeipblirad. [llarbiH OWM3HECTIH PECYpPCTBIK MIEKTEYIIITr KaraalblHaa
MapKEeTUHT KypalJapblH THIMJI Maiaanany 0acekere KaOiaeTTUTIKTI apTTHIPYAbIH MaHbI3ABI (DaKTOPHI
Oonbin TaObIaAbl. 3epTTey OapbhIChIHAA MAPKETHHI KYPaJJapbIHBIH KIACCHKAJBIK JKOHE 3aMaHayd
KIKTETyl TaJIJJaHBbIIl, IaFbIH KOCIOPBIHAPFa TOH epeKIleniKTep alKbiHAanabl. COHBIMEH KaTap, eHiM,
Oara, OTKI3y >KoHE KOMMYHHKAIMs casicaTbl HICHOEpIHAErT MAapKeTHHI KYpaJJapblHbIH Ma3MYHbI
aIIbIIIbL.

Tyiiin ce3gep: marblH OW3HEC, MapKeTUHI Kypaiaapsl, 4P TyXeIppIMaaMachl, KICIKEpIIiK
MapKETHHT, OaceKere KaOlIeTTUIIK.

Kasipri HapbIKTBIK SKOHOMHKA >XaFJailblH/a LIaFbIH KOCIMOPBIHIAD 3KOHOMHUKAJBIK ©CYIiH,
KYMBICTICH KaMTY/bIH OHE HHHOBAIMSUIBIK JaMYyIbIH MaHBI3IbI (haKTOPBI OOJBI TaObUTaAbl. Anaiina
IIaFbIH OM3HECTIH Kap KbUIBIK, KaJIPJBIK *KOHE aKNapaTThIK PEeCYpCTApBIHBIH IIEKTEYIUIIrT OJapAblH
HapbIKTaFbl KbI3METIH KypAeneHaipeni. Ocbl TYpFbIIaH alfaHia MapKEeTUHT KypaJlJapblH THIMI1
KOJIJaHy MIAFbIH KOCIMOPBIHAAPABIH TYPAaKThl JaMYbIH KaMTaMachl3 €TeTiH HEri3ri TeTIKTepiH Oipi
OOJIBIT CaHaIaIbl.

MapkeTuHr Kypajigapbl MaFblH KOCIMOPBIHAAPFAa TYTHIHYLIBIIAP CYPAHBICHIH 3epTTeyre, eHiMji
HapbpIKKa OeiimMaeyre >oHe OOCEKENEeCTIK apTHIKIIBUIBIK KaJBIITACTRIpyFa MYMKIHAIK Oepesi.
CoHJIBIKTaH INAFBIH KOCIMOPBIHAAPAA KOJAAHBUIATBIH MApKETHHI KYPalJapbIHbIH TEOPHSUIBIK
HETI3JIepiH 3epTTEy ©3€KTi FHUIBIMHA MOCeJIe OOJIBIT TaObLIa IbI.

DKOHOMUKAJBIK 9/IeOUeTTep/ie MapKETHHT Kypaiaapbl KOCIMOPHIHHBIH HapbIKTaFbl MaKcaTTapblHA
KETY YIIIH KOJIJIAHBUTATHIH 9MIICTEP MEH TOCIIIECP/IiH KUBIHTBHIFBI PETIHAC aHBIKTaMaAbl. KiaccukambIK
MapKeTHHI TeopusichiHna Oyn kypannap 4P TyxsipsiMaamacser (Product, Price, Place, Promotion)
ApKBUIBI )KYHEeIeHe 1.

byrinri Ou3Hec opTackl KapKbIHABI e3repim, ahannaHy, nudpriaHabpy, TYTHIHYIIBUIAPIBIH
CYPaHBICHIHBIH T€3 03Trepyl CeKUIaAl (GakTopiap MApKETHHTTIK KbI3METTIH MaHBI3JABUIBIFBIH alpBIKIIA
apTTHIPABL. MapKeTHHT TEK KapHama jkacay HeMece Tayapabl caTy SIICTEpiHIH KUBIHTBIFBI €MeC, OJ1
— YUBIMHBIH HapbIKTBIK OpPHBIH aHBIKTAHTBIH, TYTHIHYIIBIMEH TYPAaKThl KaTblHAC KYPAThIH
CTpaTervsUTbIK Oackapy (QyHKIHSICHL. JlereHMeH, KemTereH KOCIMOPBIHAAp MAapKETHHITIK KBI3METTI
yUBIMAACTBIpYIa TYpii TnpoOnemanapmMeH Oerme-Oer kenemi. byn  Makamaga MapKEeTHHITI
YUBIMIaCTBIPYAAFBl HETI3T1 Maceseep TEOPUsUIBIK TYPFhIIAH TaJJaHbII, OJapblH IIBIFy cebenTepi
MEH LIEIy XKOJapbl KapacTbIPbUIaabl.

[larpiH OM3HEC — HAPBIKTHIK SKOHOMUKAHBIH MaHBI3/IbI CEKTOPIAPBIHBIH 0ipi, 01 ’KOHOMHKAIAFbI
MKEM1UTIK, HHHOBALUS KOHE KYMBICIICH KaMTY/IbIH K31 peTiH/ie TaHbUIAbl. MapKeTHHT Oy ceKTopaa
0ocekere KaOUTETTUTIKTI KaMTamachl3 €TYIIH HeTi3ri Kypanbl Ooibll TaObUIaabl, amaiga ox ipi
OM3HECKe KaparaH/ia alTapibIKTall epeKIIeneHe .

MapKeTUHI — TYTHIHYIIBI Ka)KETTUIIKTEPIH aHBIKTay >XOHE KaHaraTTaHIBIpyFa OaFbITTalFaH
Oackapy mpoueci. IllaFplH OW3HECTIH epeKIIeNiri — MapKeTUHITIK IIenrimaep KaObuinayaarsl
MKEMILUTIK, PECypCTap/AbIH MIEKTEYIUIr jKOHE YHBIM INIHIE MapKETUHITIH HAaKTHI Oip KYPBUIBIM
00JMayhl.
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3eprreynep OoifbIHIIA MIAFbIH OW3HECKE TOH MApKETHHT — JOCTYPJIl MapKETHHITIK TOCUIIEpIEH
@3relle, OMTKEHI O WHHOBALMSFa HETI3JEIreH, MKeMIi JKOHE KOCIIKepiiK cumatka ue. Mysnait
MapKETHUHT CTpaTeTrusyIaphl YIKEH KOMITAHUSUIApFa KaparaHia Te3 e3repill TYPaThIH HapBIK KaFdaibiHa
KbUIIaM Oeltimenyre MyMKIiHAIK Oepei.

HlarbiH KociMOpbIHAApAa KapXKbUIBIK JKOHE aJaMu pecypcrap iekTeyni 6onansl. COHIBIKTaH
MapKETUHITIK cTpaTerusiap:

KpeaTusTi sxoHe OI0/KETTIK-THIMII TOCUIAEpre CYHEHEe].

JXapnamara >kxymMcanaTblH MIBIFBIHIAD KU MUHUMAJIBI TYPJE JKY3€Te achbIpbIIabl.

Ken >xarjaiiza MapKeTHHITIK IIENIIMIEP Te3 KaObUIAaHa bl )KOHE 1CKe aChIPbLIA/IbL.

Bbyn epexmienik marblH OM3HECTETT MapKETHUHITI 1pl KOMIAHMSJIApJAH alphIKIIa eTelll, OUTKEH1
pecypcTapblH a3/1bIFbl MAPKETUHITIK MHHOBALIMSIApFa Ha3ap ayapyra MoXOyp eTei.

By TyTHIHYIIBUTApMEH TiKeJeH, JKeKe KapbhIM-KaThIHAC OpHATYy JKOHE OJapbl yCTall TYpyFa
HET13/1ereH MapKeTHHT Tocii. OHalt MapKeTHHT

e KiMeHTIIeH oJIeyMeTTIK OailIaHbIC TIEH KEeKe KaMKOPJIBIKKA HEeT13/eme i,

e CepBHCTIK TOXIPUOCHI J)KaKcapTaAbl, TYTHIHYIIBUIAPBIH a1aJ/IBIFBIH apTTHIPAJIbI.

[arpiH OM3HEC MAPKETHHITIK MpouecTepAe LUUPIBIK Kypajaapabl — QJIIEYMETTIK >Keliiepni,
MHTEPHET MapKETUHITI )KOHE OHJIalH-KOMMYHUKalUsu1apibl Oesicenl naiinananaasl. byi:

Happikka >kpuigaMm HIBIFYFa MYMKIHIIK Oepeni; YJIKeH OIOMKETTIK pecypcTapchi3 J1a KeH
ayIUTOPHSIFA KOJI XKeTKi3ei; bocekenecTik apThIKIIBUIBIK Oepe/ti

[aFrpIH KoCIMOPHIHAAP MAPKETUHITIK CTPATETUACHIH/IA KU1 HAKTHI Tap CETMEHTTEpre (HUIIaIapra)
OarpITTaNanbl. by:

e TyTHIHYIIBUIAPIBIH HAKTHI KQKETTUTIKTEPiH KAKCHIPAaK KaHAFaTTaHIBIPYFa;

e HapeikTa TypakThl HO3HIIKS OPHATYFAa MYMKIHJIIK Oepei.

o [IlarpiH OM3HEC KOMMYHHUKALUS CTpaTerusuIapbIH/a:

e JKapnamana sxepae-xepae mapketusr (local marketing) 6aceim;

e Oneymertik xeminep, Word-of-Mouth (aysi3ma skapHama) oHE KJIMEHTTIH ©3 TKipuOeci
MapKETUHITIK KOMMYHUKAIMSTHBIH 0acThl apHAChIHA aifHAJIa /Ibl,

e PR-ka GarbITTanFaH ic-opeKeTTep pecypcThl YHEMICHII.

By Tocinm ynkeH OMOJDKETTIK jXKapHamara Toyeiai OojMaraHMEH, TYTBIHYIIBUIAPMEH TYPAKTHI
KapbIM-KaTbIHAC OpHATyFa MYMKIHIIK Oepe/i.

MapkeTHUHI KbI3METIHIH CTpPaTerusuIblK MOHI MApKETHUHITIH HEri3rl TeopusyapblHAa KeH
tankpuianaasl. Ounmun Kotnep men Kesun Kemnepnin mikipiHIne, MapKeTHHT — OYJI HAapBIKTBIK
MYMKIHIIKTEp/Al 3€pTTey, TYTHIHYIIbUIAPABIH KAKETTUINH KaHaraTTaHAbIPY JKOHE YHBIMHBIH
CTpAaTEeTHSUIBIK MakcaTTapblHa JKeTy/Al KaMmTaMachl3 eTeTiH Oackapy mpoueci. MapKeTHHITIH
CTpaTEeTUSsUIBIK (YHKIIUACH YHBIMFA HApPBIKTAFbl ©3TepicTepre >KbUIIaM OeimMienin, OdCEKeIeCTiK
apTHIKIIBUIBIKTAP/bl TYPAKThI Typle aambiTyFa MyMkiHaik Oepeni (Kotler & Keller, 2016). Anaiina
IIBIHAWBI ©MIp/le MapKeTHHI KeiJe TaKTUKAJIbIK Olepalusiapra IIOFBIPJIAHBIN, CTPATETUSIIBIK
JKOocrapjay JeHreWine jkeTmei »arajpl, Oyl YHBIMHBIH Y3aK Mep3iMial Oocekere KaOiNeTTLIIriH
TOMEHIETE].

MapKeTHHITIK MIENnMIep AYPhIC KOHE JOJNENi aKmapar Heri3iHie jkacamybl THiC. HapbIKThI
3epTTey — OYJI TYTHIHYIUBUIAP/BIH MiHE3-KYJIKbIH, HAPBIK CEIMEHTTEpiH, OoceKkenecTep MEH ChIPTKbI
OpTaHBbI TaNJaydblH Kyieni mpomeci. CoraH KapamacTaH KeInTereH YHbIMIap: pecMH JKoHe >Kyheni
3epTTey KYpaJJapblH KOJJIAHOAWABI, 1MIKI >KOHE CBHIPTKHI aKmapaT aFbIHIAAPBIH THIMII ©HACMEH],
MapKEeTUHTITIK aKMapaTThIK JKYHelaepAl eHri3yaeH Kamazsl. byi skarnail MapKeTHHITIK MIeIIiMAepIiH
carnachblH TOMEHETII, CTpaTeTrusIap/bl AyphiC KalblTacThipyFa Kenepri kenrtipeai. CoOHbIMEH Katap
KeOIp KOCIMOPBIHAAP aKMapaTTHIK TEXHOJOTHSIIAPILI MaiaanaHy MYMKIHJIITIH TOJIBIK OaraiaMaiiibl
HeMece OIOJDKETTIK IIeKTeylepre OaiTaHbICThl OHBI €HT13€ aIMaiIbl.

Kaszipri 3amanayn MapKeTHHITI 0acKapy KypJei JaFabpuIapAbl Talam eTefi: MU PIIbIK aHaTUTHKA,
TpeHATepAl Oomkay, OpeHI MEHEI)KMEHT, KOMMYHUKaIUs CTpaTerusiapsel, T.0. JlereHMeH kenTerexH
yiBIMIap MapKETUHITIK KbI3METKEPJIEP/iH KOCIOWJIriH TeMeH Oaramaiiiipl Hemece oyapibel Oacka
KbI3METKEPJIEePAIH aTKapaThlH (PYHKIUSACHI PETiHAE KapacThIpabl.
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MapxkeronortapAplH ~ OUTIKTUTIK  JCHIeHiHIH TOMEHIITr: MAapKeTHHITIK CTpaTeTUsIapablH
OJICI3/IriH, TEXHOJOTHUSUIBIK >KAHANBIKTApAbl EHTI3yJeri KEeWIryai, MapKETHHITIK HOTIKEIepIiH
TOMEHJITIH TyAbIpaabl. THICTI AAWBIHIBIK MEH Y3IIKCI3 KociOM mamy OarmapiiaMaiapblH €HI13y —
MapKEeTUHITI YHBIMIACTBIPYAaFbl MaHbI3/1bl (DaKTOpIApAbIH Oipi.

MapkeTHHITIK (QYHKIMsJIAp TEeK jKeKe OeNIMHIH MIHAETI FaHa eMec, OoJ1 YHbIM 1mIiHeri Oacka
OediMAepMEH CHHXPOHIBI KYMBIC icTeyi THiCc. Anaiifja MpaKTUKAIBIK Talfayjiap KepCETKeHIEH,
MapKeTHHI: OHJIpIC, caTy, Kap>Kbl CEKTOpJIapbIMEH Yilsiecneil >xymbIc icteiai. byn yinecimcizaik
MapKeTUHITIK JKOCTapiap MEH UICHIMIEpAIH KY3ere achIpbUIyblHIA KeAepriiep TYIbIPbII,
TYTBIHYIIBUIBIK CYPaHbIC TIEH YCHIHBIC ApaChIHJA COMKECCI3IKKE JKee/Il.

MapKeTUHITIK KBI3METTIH THIMIALIII KeOiHe KapXbl pecypcTapbIHBbIH >KETKUTIKTI O0JybIMEH
anbIKTanaasl. JKapHama, MapkeTUHITIK 3eprreynep, CRM xyienepiH €Hri3y, aJIeyMeTTIK MeIUaHbl
Oackapy — OyHbIH OopiHe uHBecTHIMS KaxeT. Con cebenTi KemTereH YWbIMAAp MapKETHHITI
KapKbUIAaHIBIPYIbl KBICKAPTyIaH OacTaiiipl. Bynm Kpicka Mep3iMIi IIBIFBIHABI YHEMJEY peTiHIIe
KOpIHI'€HIMEH, Y3aK Mep3iM/li IepCIEeKTUBA]a HAPBIKTHIK YJIECT] )KOFAJITY KayIiH apTThIPAIbL.

MapKeTHHITIK KbI3METTI YHbIMIAcThIpyaarsl mpobiieManap — Oip FaHa ¢akTopra OalaHBICTbHI
eMec KOIKBIPJIbI KyObutbic. Onap/bl menry YIliH:

CrpaTerusiblKk MApKETUHTTIK JKOCTIapiay KyHEeCiH eHri3y;
HapbIKThI 3epTTey %oHe MAPKETUHITIK aKnapar xKyhenaepiH JaMbITy;
Kanpmapra naBectuius xxacay — KociOH Jamy KoHE OKBITY;
Benimaep apacsiHaarsl YHIeCTIpyal KYIICHTY;

Kap>kbUIbIK pecypcTap/ipl OHTaiIbl 061y KaxkeT.

MapKeTHHITI TEeK «CaTyAbIH KypalIapbh» peTiHIe KapamacTaH, 0] — KOCIMOPBIHHBIH HapPBIKTaFbI
TYpPaKkThl JaMyblH KaMTaMachl3 €TeTiH cTparertsuiblk Qakrtop. Camaiabl MapKETHHITIK KbI3METTI
KaJIBIITACTRIPY YHBIMIBI TYPAKCHI3 HAPBIK JKaFJalbIHIA J1a 69ceKere KaOiaeTTi eTe/l.

HlarpiH KoCIMOPBIHAAP YIIIH MapKEeTHHT Kypanjgapbl ipi KOMIAHMUAJIApMEH CalbICThIpFaHAA
e3remie cunatka ue. Onap KypJeni MapKeTUHITIK 3epTTeyiepre eMec, Taxipuoere, UKeMIUTIKKE KoHe
TYTHIHYIIBIMEH TiKeNeld KapbhIM-KaThlHacKa Herizgenemi. OcblFaH OaiIaHBICTBI Ka3ipri FHUIBIMH
eHOeKTep/ie MIaFblH OU3HECKE TOH KICIMKePJIiK MAPKeTHHT YFhIMbI KEHIHEH KOJIaHbLIa bl

OHIM cascaThl IIAFBIH KOCIMOPBHIH MApPKETHHTIHIH HETi3Ti AJeMeHTi Oombi Tadbuiansl. OHBIH
0acTbl MakcaThl — TYTHIHYIIBI KQKETTUIIKTEPIH OapblHIA KaHAFATTaHJIBIPAaThIH ©HIM HEMece KbI3MET
YCBIHY.

[ITarbIH KOCIMOPBIHIAPAA OHIM CasiCATBIHBIH HET13T1 MapKeTHHT KYypaslapblHa MbIHAJApP JKaTaJIbl:
OHIM CalachlH TYPAKThI KETUIIPY; aCCOPTUMEHTTI UKeMJIi OacKapy; *KEKe TarChIphICKa OeiiMenreH
©HIM OH/IIPY; KOCBIMIIIA CEPBUCTIK KbI3METTEP YCBhIHY; KalTama MEH JU3aiH/IbI XKEeTUIAIPY.

Teopusnblk TypFhIJaH INAFBIH  KOCIMOPBIHIAD JKalmail HapblKKa €MeC, HAKThl TYTBIHYIIBI
CEerMeHTTepiHe OarbITTananbl. by HUIIAIBIK MapKeTHHT KarujaajgapbiHa colikec keneni. bara cascaTsl
IIaFBIH  KOCIMOPBIHAAPIABIH 0OoceKere KaOUICTTINMITH aWKBIHAAWTEIH MaHbBI3ABl  (QakTop OOobIIT
tabbutanbl. Ken sxarmaiina mareiH Ou3Hec Oara apKbUIbI HAPHIKTA ©3 OPHBIH Tabyra yMThUTanbl. bara
casiCaThIHBIH HET13T1 KypaiJgapsbl:

» IIBIFBIHFA HETi3/ereH Oara Oenriney;

> mKeMi 6ara casicarsl;

» KCHUIIIKTEp MCH aKIMsIap Ky#eci;

» TYPaKTHl KIIMEHTTEPre apHaJIFaH JOSUIIBIIBIK OaFaapiaMaiapsl;

» Oocekesectep OarachlHa OCHIMIETY.

DKOHOMUKAJIBIK TEOpUsFa COHKEC, IIaFblH KOCIMOphIHIapaa Oara MapKEeTHUHITIH TaKTHUKAJBIK
Kypasibl peTiHIe KMl KOJIaHbLIAAbl. OTKI3y cascaThl ©HIMII TYTHIHYIIBIFA JKETKI3y apHajgapbIHbIH
TUIMIUTITIH Kamtamachi3 etemi. lllaFrbiH KocimopelHAap KOOIHE KhICKA JKOHE TIKEIeH OTKi3y
apHanapblHa cyiieHesi.

Heri3ri eTki3y Kypaigapbl: Tikelel caTy; UHTEPHET JKoHEe OHJIAaMH cayna; oJeyMETTIK XKeJiep
apKbUIbl OTKI3Yy; MapKeTIUIeHcTepal MHaijanaHy; >KEpriliKTi CEpIKTeCTEpMEH BIHTBIMAKTACTHIK. by
TOCUIIEP TPAHCAKIIUSUIIBIK IIBIFBIHAAPABI A3aUTHIT, HAPBIKKA Te3 OeiiMaenyre MyMKIHAIK Oepeni.
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1. lllaFbIH Kacinopbmuapna KOJNAAHBUIATBIH MAPKETHUHI' KYpaJJlaphbl (KCCTe)

MapkeTHHI KypaJjbl H

Ma3mMyHBI

H Ka3zakcranaarbl IaFbIH O0M3HEC MbICAJIBI

Haprpiktsl 3epTTey

Knuenr mikipin xuHay,
CYpaHBICTHI OaKbLIAY

Kade uecinin Instagram ctopuc apKbLIbI
cayajqHama Xyprizyi

SWOT-tannay

Kymri, onci3 sxakTapas
aHBIKTAY

[areia nykennid Kaspi-neri 6ocekenectepin
Taaaaybl

ACCOPTUMEHTTI
Oackapy

OHIM TYpJIEpiH TYTHIHYIIbIFa
oeitimaey

Hay0aiixaHaHbIH YITTHIK OHIMACPAL
(6aywIpcak, menmnek) KooenTyi

bara casacaTtel

Hkemmi 6ara, KEHULTIKTED

OKy MayChIMBIH/Ia KaHLIETSPHSI TyKEeHIHAET1
aKIus

OTKi3y apHaJaphbI

‘TiKeneﬁ YKOHE OHJIAlH caTy

HKaspi.kz, Instagram Shop apksLis! caty

OJEYMETTIK XKell
MapKEeTHHT1

Konrenr, cTopuc, reels

Kuim nykeninin TikTok-Ta enim
TaHBICTHIPYHI

Word-of-Mouth

AypbI31a )xapHama

KpI3MeT canachl apKbLIbl KITUEHTTEPAIH
01piH-0ipi YCHIHYBI

JIoSmIBIIBIK
Oarmapiamacsl

TypakThl KIIHEeHTTEpre O0HYC

Op 6-ko(e TeriH aKIusACh

‘CRM 3JIEMEHTTEP1

HKJ'II/IGHT 0a3achIH XYPTi3y

HWhatsApp-Ta KJIIMGHTTEP TI3IMiH caKTay

‘Guel’l’i”a-MapKeTI/IHr HeraTI/IBTi, ap3aH *apHama

HCayz[a OPHBIH/IA €PEKILIEe AKIUS OTKI3Y

MapKkeTHHITIK KOMMYHHKAIUS [IAFBIH KOCIMOPBIHAAPIBIH TYTHIHYIIBUIADMEH TYPAKTHl KapbIM-
KaThIHAC OpHATYybIHA OaFbITTaNIFaH. By skep/ie KapbIM-KaThIHAC MAPKETHHI1 €pEKIIIe PeJl aTKapabl.

KommyHukamus KypanamgapbiHa: »xkapHama (OHJIAH J>KoHE o(JaliH); OJeyMETTIK >KeJijaepaeri
KOHTEHT-MapKeTUHT; KoraMIblK Oainanbictap (PR); ayema xapuama (Word-of-Mouth); Ttikeneit
MapKEeTUHT KaTaabl. FRUIbIME 3epTTeysep MaFblH KOCIMOPBIHAApAa TYTHIHYIIBIMEH XeKe OaillaHbIC
OPHATYJIBIH KOFapbl THIM/UTITIH KOpCETe/Ii.

Kaszipri »karmaiiia marbiH KOCITOPBIHIAp WHHOBAIMSUIBIK KOHE KPEaTHBTI MAPKETHHT KypaJaapblH
Oencenni kKonmananael. Omapra: guerrilla-mapkeTuHr; uu@piablK MapKeTHHT; CTapTan-MapKeTHHT
AJIEMEHTTEP]; OJEYMETTIK Keiiep MeH IMpablK IuiaTdopManapabl MaiaanaHy jkataubl. by
Kypajiap TOMEH IIbIFEIHMEH JKOFaphbl HOTIDKE allyFa MYMKIHAIK Oepei.

3epTTey HOTHXKENIEpi

IIaFblH  KOCIMOPBIHAApJA KOJIAHBUIATBIH MAapPKETHHT KYPaJIapbIHBIH

pecypcThIK IIekTeynepre OeiimaenreHiH kepceTTi. Onap WKEMIUIIKKE, TYTBIHYIIBIMEH TiKenei
KapbIM-KaThIHACKA >KOHE WHHOBAIFSUIBIK TOCUImepre Herizaeneni. MapKkeTHHT KypaldJdapblH THIMII
yislecTipy IIaFblH KOCIMOPBIHAAPABIH HAPBIKTaFbl TYPAKTBUIBIFBIH JKoHE Oocekere KaOiuIeTTiliriH
apTTHIPYABIH MaHbI3/IbI MIAPTHI OOJIBIN TAOBLTABI.

el N S

Iaiinananbliaran daeduerrep Tizimi
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HOUPPJIBIK TPAHCO®OPMANUAHBIH BU3HECKE BIKITAJI ETY MEXAHU3M/IEPI

Ceiimoea Bunena Hypzanuesna

PhD ooxmop, M.Oye306 amvinoaevt OKY
Kymanoea I'ynvghaiipyz Mapamoena

M.9ye306 amvinoazvl OKY-Hiy aza oxbimyuivlcol
IHipani Aovinaiixan Kanamynul

2 Kypc mMazucmpanmol

AHHOTAIUSA

byn Makanana nugpislk TpaHcopMalMsHBIH OM3HECKE ocep €Ty JKOJAAphl KapacThIPbLIabI,
OHBIH HETI3T1 KypamJacTapbl MEH KOCIMOphIHAApIbIH Odcekere KaOlIeTTUTriH apTThIPYIAFrsl peli
KepceTineai. 3epTTey TEeXHOJOTHUSIIBIK KaHFBIPTY, OM3HEC-TIpoIecTepii aBTOMaTTaHablpy, Big Data,
’KacaHIbl MHTEIUIEKT >KoHe UQPIbIK 1atdopmanapasiy ocepine OarpiTTanral. Kasipri skoHomMuKaga
IUQPIABIK TpaHCPOpPMALUs KOCIHOPBIHAAP/BIH CTPATETHSIIBIK JlaMybl YIIiH MaHbI3Ab (pakTopra
aitHanapl. Kasakctanmarsl KOMIIAHMSUIAP YIOIH OUGPIAHABIPY TEK TEXHOJOTHSIIBIK ©3Tepic emec; Oy
Oackapy MOIEHUETIH, YUBIMABIK KYPBUIBIMABI KOHE KYHIBUIBIK Ti30€TiH >XaHApTAaThIH KeIleHIl
nporecc.

Kiar ce3mep: mudpnbik tpanchopmanus, OU3HEC, KOMIAHUsS, TEXHOJOTUsA, OU3HECTI
uugpianaplpy, OU3HECTI ABTOMATTaHIBIPY.

XXI facelp uu¢pasl TpaHcHOpPMALUSHBIH ANTHIH Ke3€HI. SIFHU oJeM enjepiHiH Jamysl,
SKOHOMHUKAChl MEH OJIEyeTIHIH apTybl, Odcekere KaObUIETTI O0dybl HUGPIAHIBIPYIbl HIrepyMeH
OaiinanbicTel. Ke3 kenreH cananbl HUQpIaHabpy, Oy — e/iH OpKEHUET KOlliHe 171eCyiH/Ie, KO3FayIIbl
Kkymke ue Oomanbl. Jlemek 1udpasl TpaHchopmalys AereHiMi3 — jkahaHmaHynblH JKaHa Ke3eHIH
KaJIBIITACTBIPYIIBI JKYHe.

busnecti mudpnanapipy - Oy 6apiblK mpolecTepAl KapamnalbM K9HE TYCIHIKTI 3JIE€KTPOHIBIK
HBICAaHFa KeIIipyre MYMKIHAIK OepeTiH Imapanap KemeHi. byn Kbl3MeTkeprepli KOMIAHUSHBIH
JaMyblHa KYILI >KymMcay YIIIH MOHOTOHJABI JKYMBICTaH OocaTyra Kemekrecedl. bynan 0Oacka,
IUQPIaHIBIPY HAKThl YaKbITTaFbl KOPCETKIIITEepZi OakbulayFa >KOHE «KOJJBI IYJIbCTE YCTayFa»
MYMKIHIIK Oepei.

XKetkizy Tiz0erin

OHTAUIIAHABIPY
enrimaepmi
KaObLI1ay/TbI
KbUIIAMIATy Hugparik
TpaHc(popManus

2’Kana HapbIkka
HIBIFY

2Kana ta0sIc
Ke3JIepiH
KaJIBIIITACTBIPY
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backapynbl 1udpaaHAbIpyAblH KapamaibIM MbIcalbl - OyXTraJTepiliK eCeNTUIIKTIH OlpbIHFail
KyHeciH eHrizy. Erep OypeiH koMmaHust O6apiblK (uiananaapiaH KipicTep MEH HIbIFbICTapMeH Oipre
Excel xecTeciH xuHaca, coiaH KeiliH ojap/ibl KOJIMEH O1p YJIKEH KecTere KMHaKTall, CaJIbIK OpraHblHa
xi6epred. Enai opOip ¢unuan Oarmapiamanarbl THICTI epicTepre JEpeKTep €Hri3e amajbl, an 0ac
ouUCTIH OyXTaITEepUsCHI OJapabl Oip 0acy apKbLIbI €CETKE MIbIFapa anajbl.

busznecti nudpraHapipy Heri3fAepiHiH MbICATAApbIH OyXTranTepusIaH FaHa eMec, TYTac 3aybIT
KYMBICBIHAH J1a TaOyra Oosiampl. OHIIPICTIK TU(PIAHABIPY agaM YIIIH MOHOTOHABI (DHU3HKAJIBIK
eHOEKTI KBICKApTyMeH aifHambicanbl, EHOEK oHe OHAIPICTIK MpOIEeCTepAi YHBIMIACTBIPAABI KOHE
OakpLIalIbl JKOHE KOMIIAHHMS KBhI3METKEpJICPiHIH KayIICI3MiriH KamMTamachl3 erefi. Kapamaitbim
JKYMBICIIIBI ©3 OPHBIHA MalllMHaFa O0apajsl ek, Oipak KaHai 1a 0ip ceOenTepMeH CUpeHa KOCBUIBIIL,
KbI3BMETKepAiH o31 Kayinci3aik epexenepin Oy3FaHbl Typaiabl Xabapmaiiawl. beliHeTanmaynbiH Oyl
"aKkpUIIBI" JKyHeci KhI3METKEpIiH IeXKa KacKachl3 KipreHiH, CUTHai Oepil, aJaMHBIH eMIpiH cakrall
KaJIFaHbIH OalKaIbl.

busnecti umdpaaHablpyablH MakcaThl OarJapiaMaiblK JKacaKTaMaHbl MYMKIH OOJFaH Kephae
naiijanany raHa eMec. byl KomMnaHUSHBIH >kahaHABIK TpaHcQOpMAaIMsIChl, OJ KbI3METKEPIEPIiH
JKYMBICKA KO3KApachlH ©3TepTelli, OJapAblH OHIMIUITIH apTThIPajabl, OHMIIPUICTIH ©OHIM MeH
KIIMEHTTEPMEH e3apa 1C-KUMBLI TPOIECTepiH jkakcapTanbl. OHBIH JKEKE acCIeKTIiCl - KOMITAHHSHBI
Oackapyzabl JkakcapTy. ¥WbIM KbI3METi OaranaHaTbiH OapiblK MapameTpiiepli KoJjla YCTail OTBIPHIIN,
JKOFapbl MEHEDKMEHT >KYMBICTBI ’KAKChI jKaKKa Kajail e3repTyre OOJaThIH/BIFbI )KOHIH/IE HET13/1e]TeH
meniMaep KaObuiaai anampl.

buznecti nudpranaeipy pakropiapbiHa MbIHATIAD JKATAIbI:

1. Texnonorusutapapl  JaMmbITy. JKaHa ~ TEXHOJOTHsUIAp  KOMIAHMSAJApFa  IPOLECTEpIi
OHTAMJIAaHJIBIPYFa JKOHE OJIapAbIH THIMIUIITIH apTThIpyFa MYMKIiHAIK Oepemi. JKyMbIcka 3aMaHayn
ozicTepai eHri3e OijeTiHAep HAPBIKTA YT IbI.

2. KnueHtrepaiH KaxeTTUTIKTepiH e3repTy. KiimeHnTrep tayapiap MeH KbI3MET KOpCeTy camachiHa
HEFYpJIBIM Tanantsl Oona tycyne. Erep onap KoMImaHusIMEH BIHFAMIIBI J)KOHE KbUIAM ©3apa 1C-KUMBLT
’Kacay TOCUIIH Tarca, OHJa OHbIMEH Y3aK YaKbIT KalaJibl.

3. Bocekenectik. bocekenecTik Jkapbicka TeTem Oepy YIIIH KOMOAHHMAJIAp ©3 KbI3METIH
OHTAWJIAHMBIPY KOHE UIBIFBIHAAPIBl a3alTy >KOJIJapblH 13aeyre MaxOyp. busnec-xobanb
UG pIaHIBIPY OCBIHAN ©3repiCTepAiH ApaiiBepiHe aiiHAITybl MYMKIiH.

4. DxoHomukanblK ¢akropnap. Ludpranapipy Ke3eHiHEH OTKEH OW3HEC HAPBIKTAFbI
KYOBUTMAITBUTBIKKA XKEHUT OeiimMIene Tl )koHe KbI3METTIH 00JIKaM/Ibl HOTHIKEJIEPIH KOPCETEIi.

5. Perrerimrep Ttamanrtapel. KemnTereH KoMIaHWsuiap YINH MIHACTTI  UQPIAHIBIPYABIH
3aHHAMAJIBIK Tajanrtapbl 0ap. Meicassl, OapibIK AYKEHIEpAE OHIaiiH-Kaccanap OOybI THiC.

6. Kanp pecypcrapsl. XKorapsl OLTiKTI KaApiaap sl MITATKA Kajiaay KbIMOAaTKa Tyce/ll, COHIBIKTaH
Ou3HecKe xobanapra ayTCOPCTHIH KOMETIMEH TXIpuOeni o3ipieymiiyiep MeH 0acka ja MaMaHAap.Ibl
TapTy THIM/II.

7. Jlamy ctparerusicel. Tasty >KpUIAapbl HapBIKTAFbl 63 MAKCAThIH aHBIK KOPETiH KOMITAHUsIAp
OocekenecTep/ieH KalbiC KalMay JKOHE TMO3WIUSACHIH HBIFATY YINH JamMy CTpaTerusichlHa
nupaaHIBIPYIBI €HT13E/1.

An 6uzHecTi U pIaHABIPYABIH HET13T1 OaFbITTapbIHA TOMEH IETLIIeP Il JKaTKbI3yFa O001a bl

1. busHec-niporiecTep/ii aBTOMAaTTaHIBIPY

Kommanust erep ocel mporectepai IudpiIaHabpca, ASPEeKTepIl OHJEyre, KYKaT aiHaIbIMbIHA
KOHE JKOCTIapiiayFa apHaJIFaH IIBIFBIHIAPAB aWTapIBIKTal KbICKApTybl MyMKiH. COHmali-aKk KaTenep
CaHbl MEH OCBIHJAall MIHAETTEP/1 OpbIHAAY MEp3IMIEpI a3asibl.

2. DIEKTPOHIABIK KOMMEPITUSHBI JaAMBITY

WNuTepHerTe Tayapiap MEH KbI3METTEpIl caTy oAETTerifiei, Oipak >XaKChl HOTIXKeIepre KOl
KETKI3Y YILIIH OJapibl UIrepiieTyMEH e allHalbICy KepeK. by keOipek KIMeHTTepil TapTyra >KoHe
oJlapra Te3ipeK KbI3MET KopceTyre MyMKIHAIK Oepei.

3. Jlepexrtep TanmayslH nainanany
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Menemkeprep TaHaay OoOMbIHIIA IIeNriM KaObUINaraH Ke3lep OTTi, eHal OacKapyaarbl OacThl
TPEHJ - KOMITAHUSHBI JIAMBITY VIIIH HETi3[eNreH OarbITTap[bl TaHAayFa MYMKIHIIK O€peTiH HaKThI
’KOHE PEJICBAHTTHI IEPEKTEp ally.

4. KnueHTTepMeH e3apa KapbIM-KaThIHACTBI OacKapy xyienepin (CRM) eHrizy

busnecTti nudpraanabipyabH Oy Kyiienepl KIMEHTTEPAIH KeKe KaKETTUIIKTEPIH €CKepell KoHe
oJllapra )KeKe YChIHbICTap Oepei.

5. JKacaH/bl HHTEIUIEKT MIeH MAITHHAIBIK OKBITY/IBI KOJIaHy

XKacanasl unrennekt (Al) eHimaepai OiplieH kacayFa KOMEKTECEe/ll, MBICANIbI, CypeTTep HeMece
OeifHenep jkacaibl, a1l MAIIMHAJIBIK OKBITY alrOpUTMIEP] OoKaMAapbIH JSJIITH apTThIPaabl XKoHE
OHIMJIEp MEH KbI3METTEP/IIH CaIrachlH jKaKcapTyFa MyMKIHAIK Oepei.

6. MoOwibti OaraapiaamMaiapasl d3ipiey

Kazip kemnTereH mnaiiianaHymibiiap WHTEPHETKE MOOWIBII KYpPbUIFBUIAPJBIH KOMETIMeH Kipenl,
MYHBI OM3HECT] LU (PIaHIbIPy MPOLECIH/IE €CKEPY MAHbBI3/IBI.

7. BYATTHI TEXHOJIOTUSIIAPMEH MHTETpaLUsIay

ByiTTEl TEXHONOTHSUIAp JKYKTEME apTKaH J>KaFjaaiina oHald MaciuTaOTanaThlH ICTCH IIBIFYFa
Te31M/1 KyHenepai KypyFa MyMKiH/IIK Oepei.

8. Ilepconaynpl OKBITY )KOHE JAMBITY

Komnanusiga mudpranasipy xKyienepi KypbUlFaH Ke3le agaMaapAbl THIMJII KYMBIC icTeyi YIIiH
OJIap[ibl TIalIallaHyFa YUPETYy KaxkerT.

YibIMHBIH LUQPIBIK TpaHCPOpPMALUACH TEK TEXHOJIOTHSIApAbI FaHA €MeC, MOJCHHMET IIeH
Oackapynarbl e3repicTepi e KaMTHIbI.

Hu¢piasik TpanchopmanusIanyIbIH Tuimaisiri

KOMIIOHEHTTepi
Data-driven 6ackapy Hlemmimaepai KplgamMaaty, KaTeJIiKTepii TOMEHIETY
Agile u kpocc-QyHKIIMOHANIBI KOMaHaa | VIKeMiTIK MeH KbUIIaMIBIKTBIH 6Cyl
KpI3meTkepiepai OKbITY TapThIMABUIBIKTHI )KOHE OHIMIIIIKTI apTThIpY
bynttel TexHonorusiap sxone API Macmra0Tay jkoHE YHEMJIEY
Low-code miardopmanap ['umoTe3aHbl KbUIIaM TECTIICY
Al/ML JEPEeKTEePAIH YIKEH MAaCCUBTEPIH TaIAAy

Hu¢paanasipy Ke3eHaepi MeH JeHreiiepi

bipiamn genreit. Ocwkl ke3eHne KommaHus Ou3HECTI HU(PPIBIK TpaHchopmanusiayasl Oacray
Typasibl LIelIiM KaObUIJAHabl jkoHe Oyl IMIeIniMJi KbeI3METKepiiepre skeTkizeni. Amamaapra Oy
MPOIIECTIH KaH1ail MaKcaTTapbl 0OJIATHIHBIH JKOHE KOMIIAHUSHBIH KaH/Iall HOTH)KE aJlyFa HUETTI €KeHIH
TYCIHIIpY KakeT. ba3anblK IeHreie, MbIcanibl, 3JIEKTPOHIBIK Ky)XKaTTapbl HeMece OYITThl cakray
OpBIHJAPBIH €HT13€/11.

Exinmn  neHredt. byn  OusHecTiH KkekenereH (QyHKUMAJIApblH —UupaaHabpy. Mbicansl,
KOMITAHMSTHBIH MOMIJIEJIEpl MEH pecypcTapblH Oackapy kyheciH eHrizy. Onapra AEpeKTepl eHTri3y
YKOHE OJIap bl KJIIMEHTTEPMEH JKYMBIC ICTeY JKOHE KocnapJiay YIIiH Haianany KaxerT.

Yurinmn geHreid. OraH KoCiMOPBIHABI 1aMbITyIbIH AT-cTpaTeruschiH 931piey jKOHE €HT13Yy Kipe/l.
KoMmmanust »yMBIC iCTEy YIIIH KaHAal OHIMIEP KaXeT eKEHIH aHBIKTAW[IbI, OJapAbl CATHIN alaibl
HeMece 03 OeTIHIIE d3ipiey/l OacTaiibl, COJIaH KeiiH 63 KbI3METIHE CHI13e/11.

busnec-npouectepai uupislk TpaHchopMasIayablH HET13r1 TEXHOIOTUsIaphl

* [{udpnslk Tpanchopmanus yAepicTepAl OHTAMIAHIBIPYFa, KIUEHTTEPMEH 63apa 1C-KUMBUIIBI
JKaKcapTyra OJKoHe OHW3HECTIH Oocekere KaOLIETTUNIrIH — apTTHIpyFa  KOMEKTECETIH  O3bIK
TEeXHOJIOTHSIIAP/Ibl €Hr13yCi3 MYMKIH eMmec. OnapFa MbIHaAIap >KaTaibl:

* AKmapatThl Jepey OHIeyre >koHe ajnam (akTOpbIMEH OalIaHBICTHI KaTejep CaHbIH a3aiiTyra
MYMKIHAIK OepeTiH 3aMaHayu xyienep - U enrizy.

* MammHaIbIK OKBITY - OOJamaKkka TYKbIpbIMIAap MEH OoipKaMIap xKacay MaKCaThIH/Ia aKIapaTThl
OH/IEY.
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* YInkeH nepekTepli ewjaey - Oy Ou3HeC VIIIH Taigaibl WHCAWTTapAbl Tady MakcaThIHJIA
KOINTEereH aknapar Ke3/epiH Tanjay.

* busnec-mpouiectepii poOOTTaHIABIPY - MAFABUIEI MIHAETTEPMEH alHAJIBICATHIH aJamaap CaHbIH
KbICKapTy. MbIcalibl, MalijalaHyIbuIap bl KOJIJIAay YIIiH O0TTap bl Naianany.

* ByTTHI TeXHOMOTHSIIAp - OYJI SJIEMHIH Ke3 KEeJITeH JKEepPiHJe aJaMIapFa KbI3MET KOPCETyre jKoHe
KYKTEMEMEH MaciutadTanyra KaOimeTTi KyHeHl NaMbITyAbl OOKalThiH Ou3HecTi nudpraHabipyra
apHaJFaH WemiMaep.

* 3aTTap MHTEpHETI - OM3HECTerl KapamailbiM onepanusiapbl aIMacThIpaThiH TYPJi JaTYUKTEP
MEH XYy#enep/ naiaanany.

* CanpplKk erizgepai, SFHU (U3MKAJIBIK OOBEKTLICPAIH HEMece MpPOIEeCTEpIiH BUPTYaJIbI
KelIipMesepiH jkacay. KoMnbroTepsaik cUMyISIIUs SicTepl IpobdiemManapabl aHbIKTayFa, e3repicTepal
OoipKkayFa xoHe OM3HECTI OHTalIaHAbIpyFa MYMKIH/IK Oepei.

* Ynepicrepai Ttammay - Oyl KOMIAHUSHBI 0Oackapy Typaibl JepeKTepil Taijmay, Oy
KEMUIUTIKTEP/Ii TaybII, OJIap/Ibl TY3€Tyre MYMKIHIIK Oepeti.

busnecti mmdprnangeipy Here okenemi? bipiHmigeH THIMAUNKTI apTThipanbl. Kommanwus
OHIMIIUTIKTIH ©Cyl MEH KaTeNIKTepAiH CaHbIH a3alTyIblH apKachlHAa XYMCAJFaH CallbIMIapIblH
Oipiirine keOipek oHIM ana OacTanIbI.

Exinminen camansl sxakcapty. Ludpranapipbiran KOMOaHusgap KIMEHTTEPl TapTaabl, cededi
oJIap oJIapAbIH OHIMIEP1 MEH KbI3METTEPIHIH carachlHa CEHIM/II.

YwiHorigen Gocekere  KaOUIGTTUIIKTI  apTThIpy. ©O3eKTi MIeHnnmaepal JKYMbICKa —EHTI3y
KOMITaHUsTapFa HapblK KOHBIOHKTYPAChIHA KapaMacTaH caTy KeJeMiH YIIFalTyFa MyMKIHAIK Oepei.

TepriHmIiieH MBIFBIHAAPAB a3alTy. AJIbIMEH IU(PIaHIBIPY MHBECTULMSUIAPIBI Tajam eTei,
oJ1ap KYMBIC OapbhIChIH/IA T€3 apajia ©31H aKTall, KOChIMIIA Maiaa okese OacTaiibl.

becinmiigen eoTKi3y HapblFblH KeHeWTy. Kommanusi WHTEpHETTe ©3iHIH KaTbicy apHajapbiH
JTAMBITKaH/1a, 0J1 KOOIpEeK KIIMEHTTEP/Il TapTy MYMKIHAITiHE e 00abl.

ANTBIHIIBIAH YCBIHBICTapAbl jAepoOecTennipy. KimeHTTep o3 TiIeKTepiH ecKepe OTBIPHII
YCBIHBICTAp ajlajibl, OyJ1 OJ1ap/IbIH KOMIIAHUAFA J€TeH KaTbIHAChIHA OH 9CEpIiH TUTi3el.

Kerinmigen ypaicrepai Oomkay. Ludpablk TexHOMOTHsUIapAbl MaijanaHy KOMITAHUSAFA Y3aK
Mep3imi Oomkamaap anyra KoHe OJ1aH KOl akiia Tabyra MYMKIiHIIK Oepei.

Ceri3iHIIIICH JIOTUCTHKAHBl  OHTaWiIaHAblpy. CaHABIK WIemIMaep KETKi3y TocUIiepiH
OHTallIaH/ABIpyFa KeMeKTecel, OyJl OHbBIH JKbUIJIaM/IbIFbIHA JKOHE KYHBIH TOMEHIETYre acep eTell.
Onepkocinte Ae¢ UUMOPIAHABIPYALIH KBI3BIKTBL MbIcalbl  Oap. Ocbuaiima  «["a3npoMHEPTHY
KOMITAHUACHI 3aybITTAp/IbIH JKYMBICBIHA IU(PIBIK TEXHOJIOTHsJIAp/bl €Hri3€¢ OTBIPbII, MYyHail eHJey
TUIMIUTITIH 24% -Fa apTThIpa ajjbl.

Hudpnanasipy - jkaif FaHa TpEH] eMec, Ka3ipri karaaiaa ©3eKTi, THIM/II )koHe 0ocekere KadineTTi
00JIyFa YMTBUIATHIH KOMIIAHUSIIAP YIIIH KaXKETTLIIK.

[udpasik Tpancopmarus - OyJ1 TYpJli cajlanapibl KO3FaWThIH KOHE KOMIIAHUSUIAPbIH KYMBIC
icTey TOCIIIEpiH, KIMEHTTEPMEH e3apa IC-KUMBUIABI JKOHE IMPOLECTEPIiH THIMIUIITIH ©3repTeTiH
nporecc. TemeHne TpaHcOpMaLUMAHBIH TNpaKTHUKaJa Kajail iCke achblpbUIaThIHBIHA MbICAJIAp
KENTIPUITeH.

Puteiin. OnnaifH-BUTpUHANap, YCHIHBICTApABI AepOecTeHaipy, Kenen keTkizy (Amazon, Ozon,
Wildberries). Tuimaiiri - KOHBEpPCHUSIHBIH ©CY1 K9HE KONMa aFbl IIBIFbIHAAPBIH a3a0bl.

bankrep. Mob6unbpai KoceiMmiamap MeH canablk cepuctep (T-bank, Revolut). Hotmxke -
OeiMIleci3 ©31He-031 KbI3MET KOPCETY, HAKThI YaKbITTaFbl TOYEKEIICP/Il Taaaay.

Ownnipic. l0T-cercopnap xonHe 6omxkamasl Tanaay (Siemens, GE) aBapusimapsIH alibH aly KoHE
TOKTAIl TYPY/ABbI KICKAPTY YIIIiH.

HR. Tlepconanasl 6ackapy miardopmanapsl (SAP SuccessFactors, Workday) xone pecypcrap
MEH JIaMy >KOHIHJIET1 MIeiMIep YILI1H KYMBUIABIPY TaJlaybl.

[udpasik TpaHchOpMaALMAHBIH TaOBICTHI XK00AChl MbIHAAl Ke3eHIepIi KaMTUIbL:

busHec-makcarTapapl  TYKBIPBIMAAY. DBH3HECTIH MiHIETTEpi aHBIKTANAABl -  TUDKUTAI
TpaHchopMaIys TEXHOJIOTUS YIIIH eMec.
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ArpiMaarel TiporiecTepai Tanmay. Ilpomecrepnmi Oaranay, Tap Kepiep MEH aBTOMATTAaHIBIPY
HYKTEJIEpiH aHbIKTaY.

Texnonorusutapael TaHmay skoHe ymkeim. CRM, HR-xyienep, Bl-turardopmanap, OyiaTThI
menrivaep, Al Taxpanmagel. YK TecTiley YILIIH MpoLecTepliH UIeKTeyli Oeiriae icke
KOCBLITAIBL.

Ilepconannpl OKbITY. Anamaap - TaOBICTBIH OacThl JpaiiBepi; TapTyChl3 >KOHE OKBITYCHI3
memiMaep ToKTan Kananel. Kanpmapmen skymbic ictey ymiiH HR-tammaycei3 Tpanchopmanmsuiay
MYMKIH eMec.

Macmradray xoHe urepanusuiay. CoTTi MAIOTTaH KeWiH jk00a OYKiT KOMITaHUsSFa KEHEUTIIei;
UTEPATUBTI TOCLT €HTI3Yy JKbUIJAMABIFBI MEH camachlH apTThipy yiriH mnpomectepai, KPI men
KYPBUTBIMIBI TY3€TYT'€ MYMKIHJIIK Oepe/ti.

1. Ou3HEC MaKcaTTEI
TY KBIPBIMIAY

2. aFBIMIBIK
MpoLeccTepii Tanaay

3. TEXHOJIOTHUSHEI
TaHIay

4. KpI3METKEpIIEPIi
OKBITY

5. MacmtabTany MeH
MHTEpanus

udpaeik  TpaHchopMmarumsgarkl HETi3Ti KaTtenep kesmecemi. Omap: cTpaTerHsaH eMmec,
TEXHOJIOTUsAaH OacTalpl; OACIIBUIBIK COH TpeHTepi - Al, OI0KYeiiH, CaHIBIK KOCapIaHFaH - Typajibl
ecTin, >K00aHbI KaHAal MIHIETTepi IICHICTIHIH TYCiHOSH icke Kocaabl. MBICabl, caTyabl OODKay
ywin MU enrizeni, Oipak nepekrep >XKuUHayabl perreMeiai. Hemece He ymIiH KakeT €KEHiH
TYCIHIIpMEH, KbI3METKepJiepAl oichl3 )kaHa CRM-Te aybICThIpabl.
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WCKYCCTBEHHBI MHTEJUIEKT KAK UHCTPYMEHT YIPABJIEHUS
NPUPOJOITOJNIB30BAHUEM B COBPEMEHHOM BU3HECE

Ceiimosa Bunena Hypzanueena — ookmop PhD,
FOocno-Kazaxcmanckuu ynueepcumem umenu M. Ayszosa
Kymanoea I'ynvpaiipys Mapamosna — cmapuiuii npenooasamen,
FOocno-Kazaxcmanckuu ynueepcumem umenu M. Ay3zosa
Hypyoun Payan Kyanuounynvl — macucmpanm 2 Kypca,
FOocno-Kazaxcmanckuu ynusepcumem umenu M. Ay3zosa

AHHOTANUA

CraTpsi mMOCBfILIEHA aHAIM3y BO3MOXKHOCTEH IPUMEHEHUS TEXHOJOIMM HCKYCCTBEHHOTO
untesnexkra (MW) B ynpaBieHWM HCIOJNIB30BAHMEM TMPUPOJHBIX PECYPCOB  COBPEMEHHBIMU
npeanpusaTHsaMu. PaccMaTpuBaroTcs KiroueBble HampasieHus BHeapeHus WU B skomoruueckoe
yhpaBJeHUE, BIUSHUE Ha MOBbIIIEHUE YPPEKTUBHOCTH TPUPOIONOIB30BAHNUS, Pa3BUTHE LIUPKYISIPHON
HSKOHOMHMKH M CHIDKEHHE JKOJIOTMYeCKHX pucKoB. Ocoboe BHUMaHue ynensercss Bompocam ESG-
OTYETHOCTH, MOHUTOPUHTA OKpYXalomlel cpeabl M STUYECKUM acleKTaM MNpUMEHEHUsS IU(PPOBBIX
texHonoruil. Chenan BbIBOJ O (OPMHUPOBAHUM HOBOM MapagurMbl YCTOWYMBOIO pa3BUTUS Ou3Heca,
OCHOBaHHOM Ha uHTerpanuu M1 u npupo100XpaHHbIX CTPATETHM.

KiroueBble ¢j10Ba: HCKYCCTBEHHBIN MHTEJUIEKT, IPHUPOJIOTIONB30BaHIE, TUPPOBAs SKOIOT U

B cBoem BBICTyIIEHHH HAa MEXIYHApPOJIHOM TexHosiorudeckoMm dopyme «Digital Bridge 2023» B
Acrtane [Ipesunent Kaceim-Komapt TokaeB OTMETHII, YTO «UCKYCCTBEHHBIN MHTEIUIEKT-3TO YK€ HE
HayyHas (aHTacTHMKa, a peaqpbHOCTh. Ha Hammx ria3zax pasBepHyinach HoBas 3pa. Korma-to
TEXHOJIOTUSI MCKYCCTBEHHOTO HMHTEJJIEKTA ObLIa TAaKOH K€ PEBOJIOIMOHHON, KaK 3JIEKTPUYECTBO U
WNuTtepuer. OH MOXET KapAWMHAJIBHO M3MEHUTHh 00pa3 >KU3HU YeJIOBEKa, aBTOMATU3UPOBATh MHOTHE
paboune mpouecchl U CO37aTh 3HAYMTENBbHYIO SKOHOMHYECKYIO IIEHHOCTh B cBoMX MacmTabax. Ilo
OLICHKAaM »JKCIEPTOB, NOTEHIMAJIbHAS J0JISI HUCKYCCTBEHHOI'O HHTEJUIEKTa B MHPOBOM 3KOHOMHUKE
cornocraBuma ¢ 4erBepTbio MupoBoro BBII IlIupokoe nmpumeHeHHe 3TOM TEXHOJIOTMU MOXKET CTaTh
Ba)XHBIM (DAaKTOPOM MOCTYMATEIBHOTO pa3BuTUs KasaxcraHay, - ckasai riiaBa rocyaapcrsall].

CoBpeMeHHbIII Ou3HeC (YHKIMOHHPYET B YCIOBHSX TJIOOAIBHBIX JKOJOTHYECKHUX BBI30BOB,
BKJIIOUAIOIUX W3MEHEHHE KIIMMaTa, yrpaTy OuMopa3zHooOpas3usi, Ierpajaluio 3KOCUCTEM U IeUIUT
IPUPOJIHBIX pPEcypcoB. ITo TpeOyeT Imepexoja K WHHOBAIIMOHHBIM MOJENSM  YIPaBIICHUS
MIPUPOJONOIB30BAHUEM, OPHUEHTHPOBAHHBIM Ha YCTOMYMBOCTh M 3KOJOTMUYECKYIH) OTBETCTBEHHOCTb.
OnHuM U3 HamboJiee MEPCIEeKTUBHBIX MHCTPYMEHTOB TpaHC(OpMAIMM CTAaHOBHUTCS MCKYCCTBEHHBIN
MHTEJIJIEKT, 00ECIeUNBAIOIINNA BHICOKOTOUHBIM aHANU3 JaHHBIX, MPOTHO3UPOBAHUE U ONTHUMHU3ALIUIO
IIPOLIECCOB.

NN paccmarpuBaercs Kak cuctemMoodOpaszyromuid (aktop nudpoBoii Tpanchopmanuu B chepe
IIPUPOIONOb30BaHus. Ero mnpuMeHeHune MO3BOJSET HE TOJIbKO MOBBIIATh S()PEKTUBHOCTH
MIPOM3BOJICTBEHHBIX CHUCTEM, HO U (hOPMHUPOBATH HOBBIE MEXAHH3MBbI HKOJOTHYECKOr0 MEHEIKMEHTA,
OCHOBaHHbBIE HAa aBTOMATU3AlIMH, OOJIBIINX TAHHBIX U BBICOKOTOYHOMN aHAJIUTHUKE.

VYnopaBiieHHe HUCHOJB30BAaHMEM MPHUPOABI BKIIOUAET KOMIUIEKC MEp MO pPALMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYpPCOB, CHUKEHHIO HETATUBHOI'O BO3JCHCTBUS Ha OKPYKAIOLIYIO
Cpely M MOoJepKaHUIO FKOJIOTHYECKoro Oananca. B ycrnoBusx nepexoja K uuppoBoil SKOHOMHUKE 3Ta
cdepa npeTepreBaeT KaYeCTBEHHbIE H3MEHEHHUS.

KoHnenuust ycToiunMBOro pa3BUTHS MOJpa3syMeBaeT OalaHC MeXJIy SKOHOMHUYECKHMMH LEIIMU
Ou3Heca, HKOJIOTHYECKO 0€30M1acHOCThIO U colMaabHbIM OnarononyuyneMm. MU ycunusaet norenuuan
9TOM KOHLIENINH 32 CUET:

- paclIupeHus BO3MOXKHOCTEHN aHaln3a MPUPOIHBIX IPOLECCOB;
- IOBBILLIEHUS TOYHOCTHU 3KOJOTUYECKOTO INIAHUPOBAHUS;
- aBTOMaTHU3aL1H IPUPOAOOXPAHHBIX PEIICHUH.
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[NosiBnsieTcss HOBBIH MEXKTUCHMIUITMHAPHBIA TOAXOM - IU(POBast KOJOTHS, HHTETPHUPYIOIIHHA
3HaHHUA DSKOJOTHH, WH()OPMATUKH, ympaBieHUs H dSKoHOMUKU. MU craHOBuTCS €€ KIIOYEBBIM
UHCTpYMEHTOM|[2].

KiroueBble HampaBiieHHs NIPUMEHEHHS MCKYCCTBEHHOTO MHTEJUIEKTa B CHUCTEME KOPIIOPATHBHOIO
MIPUPO/IONIOIB30BAHUS:

1. [ToBbienue 3(hHEeKTUBHOCTH UCTIOIB30BaHUS MPUPOTHBIX PECYPCOB

Buenpenue TexHOIOrMH MallIMHHOTO 00YYEeHMsI OTKPHIBAET BO3MOKHOCTh BBICOKOTOYHOTO aHaJIn3a
pecypconoTpebieHrss Ha Ppas3IMuYHBIX dTamax I[POU3BOACTBEHHOro Iwkina. Amnroputmsel WU
(bOopMHUPYIOT MOJIEIH, OTpaXKarolie PaKTHIECKYI0 PECYpPCOEMKOCTD MPOIIECCOB, MO3BOJISAIOT BBISBISATH
CKpBITBIE TOYKH IOTEph U pa3pabaThiBaTh ONTUMH3AIMOHHBIE cTpaTerud. Hawmbonee 3HauMMble
pe3yabTaThl  JOCTUTAlOTCS B cdepax palMOHAIM3AIMM  BOJONOTPEOICHHS, ONTUMHU3ALMU
HHEPreTUYECKUX 3aTPaT,ylPaBICHUs ChIPbEBBIMU IIOTOKAMU U MATEPUAJIOBEACHUEM.

[Tpumenenne MU B 7T0it 061acT o6ecnieunBaeT Mepexo] K pecypcocOeperaronm TEXHOIOTUIM 1
CHIDKAET aHTPOIOT€HHYIO Harpy3Ky NPEANPUATHS HA OKPYKAIOILYIO CPELy.

2. lludpoBbie METOABI IKOJOTUIECKOTO MOHUTOPHUHTA

CoBpemenHnsble pemeHus Ha 6a3ze MM akTHBHO MCTIONB3YIOTCS I aHAJIN3A JAHHBIX, TOCTYTAIOLINX
CO CIYTHHKOBBIX IIaTQOpM, OECHHJIOTHBIX JIETAaTEJIbHBIX ammapaToB U ceHcopHbix ceredl loT.
KoMIuiekcHOe MPUMEHEHHUE ITUX TEXHOJIOTUN NIO3BOJISET:

- OCYUIIECTBIIATh HENPEPHIBHBIN KOHTPOJIb APAMETPOB COCTOSIHUSI BO3/LyXa, TUApocdepsl U MOYB,

- CBOEBPEMEHHO OOHAPY)KMBATh HAPYIICHUS IPUPOAOOXPAHHBIX HOPMATHBOB,

- IPOBOJIUTh CUCTEMHYIO OLIEHKY COCTOSIHUS TPUPOJHBIX KOMIUIEKCOB M OTAEIBHBIX 3KOCUCTEM.

KommsioTepHoe 3peHue urpaer ocodyio poib, obecreunBas aBTOMAaTHYECKYHO HICHTU(UKAIIUIO

3arpsi3HEHHM, (UKCAIMIO HEJEraJbHBIX BBIOPOCOB M PETHCTPALMIO H3MCHEHHH MPUPOIHBIX
AaHmmapToB. DTO CYHIECTBCHHO IOBBIIIAET TOYHOCTH M ONEPATHBHOCTH MOHHTOPHHIOBBIX
meponpusTuii[3].

Tabauua 1- OcHOBHBIC HANIPABJICHUS IPUMEHEHHMSI HCKYCCTBEHHOI0 HHTE/JIEKTA B YIIPaBJICHUH
HCIO0/1b30BAHHEM IIPUPObI

Hanpasnenue npumeHeHus

Conepxxanue

OxumaeMbId DKOJIOTMUECKUN

dpexT

N Ontumuzanus
HCIIOJIb30BaHUS PECYPCOB

Ananu3 notpeOeHus BOIbI,
SHEPTHUH, CHIPbSI; BHISIBICHUE
Her((HEKTUBHOCTH;
IIPOTHO3UPOBAHUE
noTpeOHOCTEN

CHuxeHmne pecypco€MKOCTH,
YMEHBILIEHUE OTXO0/0B
IIPOU3BOJICTBA

DKOJOTU4YE€CKUII MOHUTOPUHT

O6paboTka TaHHBIX CO
CIIyTHUKOB, APOHOB, 10T;
KOHTPOJIb Ka4eCcTBa BO3/AyXa,
BOJIBI, TIOYB

[loBrllIeHHE TOUHOCTH
OLICHKHU COCTOSIHUS
OKpYKaroIlei cpeabl

VYrpasnenue BHIOpOCaMu U
OTXOJIaMH

[penckazanue BEIOPOCOB
CO:; uHTeIeKTYalbHas
COpPTUPOBKA U NIepepaboTKa

CokpailleHue yriaepoHoTro
cie/ia, OBBIIICHHE YPOBHS
nepepaboTku

OneHka IpUpOIHBIX PUCKOB

MoaenvupoBanue
KJIIMMAaTHYECKUX aHOMAaJIuH,
MI0’KapoB, 3aCyX

CHmxenue ymep0a oT
MIPUPOJHBIX BO3JAEHCTBUI

[lonnepxka NUPKYIAPHOU
9KOHOMHMKH

[IpenKTUBHBIN aHATU3
COCTOSIHHS 000PYI0BAHUS;
MIPOEKTUPOBAHHUE LIUKINYHBIX
IIPOLIECCOB

YBenuueHue cpoka ciyxObl
HPOAYKTOB U 000PYA0Ba HUS
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Wurerpanus MU B noructuyeckue, SHEPreTHYECKUe U IPOU3BOJACTBEHHBIE CUCTEMBI CIIOCOOCTBYET
CTAHOBJICHUIO HOBBIX MPAKTUK 3KOJIOTMYECKON onThMH3anuu. Vcnosib30BaHUE WHTEIEKTYalbHbIX
aJITOPUTMOB T1O3BOJISIET:

- IPOTHO3MPOBATH AUHAMHUKY BEIOPOCOB NMAPHUKOBBIX Ia30B,

- BbIOMpATh ONTUMAaJIbHbIE MAPIIPYTHl TPAHCIOPTUPOBKU TOBAPOB,

- YOPaBISATH SHEPrONOTpeOIeHnEeM 00BEKTOB B aBTOMAaTH3UPOBAHHOM PEXHUME,
- COBEPILIEHCTBOBATH MPOLIECCHI TEPEPaOOTKH U YIPABICHUS OTXOJaMHU.

Peanu3anust AaHHBIX MOAXOAOB OOECHEUMBACT 3HAUMTENFHOE COKpAIICHHE YIIIEPOIAHOTO ClieAa,
yKpemsier no3unuu kKomnaHuum B chepe ESG-ympaBieHuss U moBbIIIAeT €€ 3KOJOTHYECKYIO
YCTOMYUBOCTb.

[upkynspHass SKOHOMHKA MpeACTaBisieT co00il MoJeiab, OPUEHTHUPOBAHHYIO Ha IOBTOPHOE
UCTOJIb30BaHUE MATEpHAIOB, MPOJICHUE KU3HEHHOTO IMKJIA MPOIYKIWU U CHH)XKEHHE 00Opa3oBaHUs
otrxoq0B. U1 cTaHOBUTCS KITIOUYEBBIM TEXHOJIOTHYECKUM (DaKTOpOM, 00ECIeUHBAIOIIUM pPeaTH3alUio
ATUX NPUHLIUIIOB.

Hcnonp3oBanue NpeAUKTUBHONW aHATUTHKYU MO3BOJISIET MOJEIUPOBATh MIOBE/IEHUE 000PYI0BaHUS U
MaTepUajJoB B Ipouecce 3Kciulyarauuu. AnroputMbl WU mporHosupyror creneHb H3HOCA,
OTIPECIISIOT BEPOSITHOCTh OTKa30B U (hOPMUPYIOT PEKOMEHIALUU [0 CBOEBPEMEHHOMY IPOBEICHUIO
PEMOHTHBIX MEPONPUSATHHA, YTO YBEIMYUBACT JOJITOBEYHOCTh MPOAYKIIMH U CHM)KAEeT NOTPEOHOCThH B
HOBBIX pecypcax.

NN axkTHUBHO HCHONB3YeTCS NpHU pa3paboTKe NPOAYKIMU HOBOTO IOKOJICHHUS: OH IO3BOJISIET
MOJEJIMPOBATh HKOJIOTMYECKUE XAPAKTEPUCTUKH MATEpUAJIOB, AHAIM3UPOBATH IOJHBIN JKW3HEHHBIN
UK TMPOAYKTa W BHIOMpAaTh BapHAHThl C MHUHUMAJIBHBIM BO3JCHCTBHEM Ha 3KOCHUCTEMBI. ITO
CrocoOCTBYET (HOPMUPOBAHHIO SKOJIOTHUECKH OE30MMaCHBIX MPOU3BOJACTBEHHBIX pemicHuii[4].

CoBpeMeHHBIE METO/IbI TITyOOKOr0 00y4eHHUs! MO3BOJSIIOT CTPOUTH CIIOKHBIE IPOTHO3HBIE MOJEIN
npupoaHbIX sABieHu. MU npumensieTcs 1uisi OLIEHKM BEPOSTHOCTH:KIMMATHYECKUX 3KCTPEMYMOB,
THJIPOJIOTUYECKUX PHUCKOB, BKJIIOYas HABOJHEHUs, (OPMHPOBAHUS 3aCYIUIMBBIX TEPHOJIOB,
BO3HHUKHOBEHUS JIECHBIX MT0’KapPOB,COKpAIlIeHUs OMOpa3HOo00pa3us U Jerpagaliid SKOCUCTEM.

Jns Ou3Heca MHTErpalusi TaKUX MOJENeld O3HayaeT BO3MOXKHOCTh PAaHHETO pearupoBaHUs Ha
MIPUPOJHBIE YIPO3bl, MOBBIILIEHHE YCTOMYMBOCTH IPOU3BOJACTBEHHO-JOTUCTUYECKUX LEMOYEK U
aJlanTalyio CTPATErHUYECKOro YIIPAaBICHUS ¢ YUETOM SKOJIOIMUECKHUX CLICHAPUEB.

3enéHas SKOHOMMKA - 3TO MOJENIb Pa3BUTHS, OCHOBaHHAas Ha palllOHAJIbHOM HCIIOJIb30BaHUU
PECYpPCOB, CHM)KEHMU BPEAHOIO BO3JEHCTBUS Ha OKPYKAIOLIYIO Cpely U OOecleuyeHUU BBICOKOTO
KauecTBa HM3HU. BaXHEWIIMM HMHCTPYMEHTOM B pealM3allud 3TUX LEJIeH CEeroJHs CTaHOBMUTCS
uckycctBeHHbIN nHTEIEKT (MN). MW akTUBHO BHEIpSETCS B KIFOUEBBIE CEephl 3eTEHON SIKOHOMUKHU:
OT MOHHUTOPUHTA COCTOSIHUSI DKOCHCTEM M ONTUMHU3ALUU TOTPEOJNECHUS SHEPruu A0 YIpaBIICHUS
OTXO0JIJaMU M YCTOWYMBOTO CEJILCKOT0 X03sicTBa. biarogaps aHanu3y OONbIINX JaHHBIX U MAITUHHOMY
obyuyennto, UM ciocoGeH HaxXOqUTh SKOIOTHYECKH I(P(PEKTUBHBIE PEHICHUsI OBICTpEEe M TOYHEE, YeM
TpagUuIIMOHHBIE METOABI[3].

3akiaro4enue

WMHuTerpanuss TEXHOJOTMM HCKYCCTBEHHOI'O MHTEIIEKTa B YIPABICHHE MPUPOAOINOIb30BAHHEM
¢dbopmMHpyeT HOBYIO MapajurMy B3auMoJeicTBUsl Ou3Heca U okpyxaromeil cpensl. MU cocobcTByet
CHIDKEHHUIO PECYPCOEMKOCTH, MOBBILIEHUIO 3(h(PEKTUBHOCTH IKOJIOTUYECKOTO MOHUTOPUHTA, PA3BUTHUIO
LUPKYJISPHBIX MOJENIEN U MUHUMHU3ALUU IPUPOAHBIX PUCKOB. B pe3ynbpTaTe cO34at0TCsl YCIOBUS AJIs
YCTOMYMBOTO pPa3BUTUSL NPEANPUITHI, TMOBBIIIEHUS HUX KOHKYPEHTOCHOCOOHOCTH U CHU)KEHUSA
9KOJIOTMUECKUX HATPY30K.

Takum oOpazom, MM BeICTyNaeT KIHOYEBBIM HHCTPYMEHTOM OHKOJOTHYECKOW TpaHChopMaIun
Ou3Heca W BaXHBIM (AaKTOPOM (HOPMUPOBAHHS OSKOJIOTUYECKH OPUEHTHPOBAHHONW HKOHOMMKH

Oymyiero.
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IHOBBINEHUE KOHKYPEHTOCIIOCOBHOCTHN MEJUIIUHCKHUX Y“IPE)KI[EHE/II\/'I
I'OPOJA HLIBIMKEHT HA OCHOBE BHEJIPEHUSA HU®POBBIX TEXHOJIOI'MU

Ceiimoea Bunena Hypzanueena — ookmop PhD,
FOoicno-Kazaxcmanckuu ynusepcumem umenu M. Ayszosa
Kymanoea I'ynvghaiipys Mapamoena — cmapuiuii npenooasameis,
FOoicno-Kazaxemanckuu ynusepcumem umenu M. Ayazosa

3naw bozenoait Acunobexynvl — mazucmpanm 2 Kypca,

AHHOTANUA

B cratee paccmaTpuBaroTCSs BOIIPOCHI IOBBIIMIEHUS KOHKYPEHTOCIIOCOOHOCTH MEIUIIMHCKHUX
yupexaeHuit ropoga ILIBIMKEHT B yCIOBUSAX HUPPOBON TpaHCHOPMALIUN CUCTEMBI 3IPABOOXPAHEHHUS.
Ananmusupyetrcs poib LUQPPOBBIX TEXHOJOTMH B YIY4YIIEHHHM KadyecTBa MEIUIMHCKUX YCIYT,
MOBBILICHUH A(PQPEKTUBHOCTH YIPABICHUS W  YAOBIECTBOPEHHOCTH manueHToB. (O0O0CHOBaHA
HEOO0XOMMOCTb BHEJIPEHUS 3JIEKTPOHHBIX MEAMIMHCKUX CHCTEM, TEJIEMEIULUHBI U aHAIUTUYECKHX
M(POBBIX PEIICHNH KaK KJIFOUEBbIX ()aKTOPOB KOHKYPEHTHOTO Pa3BUTHS MEIULUHCKUX OpraHU3alui.
Knrwouegvie cnoea.  KOHKYPEHTOCIIOCOOHOCTb, LM(POBbIE  TEXHOJOTMM, 3APAaBOOXpPaHEHHE,
MeIuIMHCKue yupexaenus, piMkenT, nndposuszanus, TeaeMeanIHa.

BBenenue

CoBpeMeHHasl cucTteMa 3ApaBOOXpaHEeHUs (DYHKIMOHUPYET B YCIOBHUSX BBICOKOM KOHKYPEHIIMH,
00YCJIOBJICHHOM POCTOM YaCTHBIX MEIUIIMHCKUX OpraHMU3alni, NOBbIICHNEM TpeOOBaHUI MAI[IEHTOB
K Ka4eCTBY YCIYr M aKTUBHBIM pa3BUTHEM LU(POBBIX TEXHOJOTUN. JJIT MEIUIIMHCKUX YUPEXKIECHUN
ropojga IIIpIMKEHT, Kak OJHOrO M3 KpynHeWmux MeranoiucoB Kazaxcrana, akTyanpHOW 3amaueit
SBJIIETCA TOBBIINIEHHE KOHKYPEHTOCIIOCOOHOCTH 3a CYET BHEAPEHUS HHHOBALMOHHBIX IU(PPOBBIX
peuieHui.

[MudpoBuzanuss 31paBOOXpAaHEHUS] CTAHOBUTCS BAXKHEHIIMM HHCTPYMEHTOM  IOBBIIICHUS
3G HEKTUBHOCTH MEAMIIMHCKOW MOMOIIM, ONTUMH3AIMM BHYTPEHHHUX IPOLIECCOB U (POPMHUPOBAHUS
MAlUEHT-OPUEHTUPOBAHHON Mojenu oOciayxkuBaHus. B 3THX ycClOBHAX BHEIpeHHE IUPPOBBHIX
TEXHOJIOTUH BBICTYAaeT HE TOJBKO Kak (akTop MoOJepHU3alMM, HO M KaK CTpaTernyeckoe
HAIPABJICHUE PA3BUTHS MEIULIUHCKUAX YUPEKICHHUM.

KoHKypeHTOCTIOCOOHOCTh MEIUIIMHCKOTO YYPEKACHUS — OTO €ro CIOCOOHOCTbh YCTOMYMBO
(GYHKIMOHUPOBATh M Pa3BUBAThCS B YCIOBUSAX PBIHOYHOM Cpelbl, 0OecreunBas BBICOKOE KaueCTBO
MEIMLUHCKUX YCIYT, AOCTYIMHOCTh, 0€30MacHOCTh M YJOBJIETBOPEHHOCTh MAIMeHTOB. OCHOBHBIMU
(hakTOpaMu KOHKYPEHTOCTIOCOOHOCTH SIBJISTFOTCS:

- KQueCTBO U Pa3HOOOpa3nue MEIULIMHCKUX YCIIYT;
-ypOBEHb KBAJIU(PHUKALMHY MEAULIMHCKOTO EPCOHANA;

- TEXHOJIOTMYECKasi OCHAILIEHHOCTb;

-3 GeKTUBHOCTH YIIPaBICHUS;

- UMUK U JOBEpUE MALIMEHTOB;

-ACIOJIb30BAHNE MHHOBAILIMOHHBIX U IU(POBBIX PELICHUH.

B ycnosBusx IlIpIMKeHTa, TJ€¢ AKTMBHO pa3BUBACTCS YACTHBIM CEKTOpP 31pPaBOOXpPAHEHUS,
rOCyJlapCTBCHHbIE W YACTHBIE MEJMLIMHCKHE OPraHU3allMd BBIHYKACHBI HCKATh HOBBIE IIyTH
TIOBBIIICHUS CBOEH MPHUBIEKATEILHOCTH U A(PPEKTHBHOCTH.

[TudpoBble TEXHOJOTHMHM OKa3bIBAOT KOMIUICKCHOE BIHUSHHE Ha JESATEIbHOCTb MEIUIIMHCKHUX
yupexaeHui. VX BHeApeHue MO3BOJSET aBTOMATHU3UPOBATh IPOLECCHI, MOBBICUTH IMPO3PAYHOCTH
YIPABICHUS U YIy4IIUTh B3aUMOJIECHCTBUE MEXYy BpauoOM U NMauueHTOM. K OCHOBHBIM HaIpaBJIEHUAM
U(PPOBU3AIIH 3[PABOOXPAHEHHS] OTHOCSTCSI:

- JJIEKTPOHHBIE MEAULIMHCKHUE KapThl,
- nH(OPMALIMOHHBIE MEAUIIMHCKHE CUCTEMBI;
- TEJIEMEIULINHA;
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- MOOHJTEHBIC TIPHIIOKCHUS JUISI ITAIIUECHTOB;
- CUCTEMbI aHATTMUTUKH U TIOJIIEP>KKH YIIPABICHUYECKUX PELICHU;
- ICKYCCTBEHHBIN MHTEIIJIEKT U OOJIbIIINE JJAaHHBIE.

B ropoae IlIsiMkeHT nudpoBbIe TEXHOJIOTHH MOCTENIEHHO BHEAPSIOTCS KaK B TOCYAapCTBEHHBIX,
TaK ¥ B YACTHBIX MEIUIIMHCKUX YUPEKICHHUSIX, OJHAKO YPOBEHb HH(PPOBON 3pEIOCTH OpraHU3aIUi
0CTaeTCsl HEOJTHOPOIHBIM.

[TpoGneMbI 1 TepCreKTUBHI UG POBU3ANMHI MEAUIIMHCKUX yupexaenuit [lIsimkenTa
Hecmotpss Ha oueBUAHBIE MPEUMYIIECTBA, BHEAPECHHE HHU(PPOBBIX TEXHOJIOTHUH B MEIMIMHCKHX
yapexaeHusx ropoja [IIBIMKeHT cTaIKuBaeTcs ¢ psAAOM MpooIIeM:

- HEJIOCTATOYHBIN YPOBEHB MU(PPOBHIX KOMIETSHIIHA MEPCOHANA;

- (uHAHCOBBIC OTPAHUYCHHS;

- COIIPOTUBIIEHUE U3MEHEHUSIM;

-BOMPOCHI UHPOPMAIIMOHHOHN 0€30MaCHOCTH M 3aIUTHl IEPCOHAIBHBIX TAHHBIX.

B To e BpeMs mMepCHeKTUBHI [U(POBHU3AIMN OCTAIOTCS BBICOKUMHU. | OCyHapCTBEHHBIE
MporpaMMBbl ITUGPOBOTO PAa3BUTHS, UHBECTHIIMHM B 3[PABOOXPAHEHNE U POCT MU(PPOBON TPaMOTHOCTH
HACEJICHHS CO3AI0T OJIaronpusTHBIC YCIOBUS IS JaIbHEHIIIETO BHEIPSHISI HHHOBAITHIA.

AHamM3 CTaTUCTHYECKUX MaHHBIX 3a 2025 TOJ CBUACTEIBCTBYET O CTAOMIBHOM pOCTE 00BEMaA
MEIUIIMHCKUX YCIYyT, OKa3biBaeMbix B PecmyOnuke Kazaxcran. [laHHash TEHIOCHIMS OTpa)kaeT Kak
YBEJIMYEHHE CIpPOCa HAa MEAMIMHCKYIO IOMOIIb, TaK M PACIIUPEHHE BO3MOXKHOCTEH CHCTEMBI
31paBOOXPAHEHHUS.

Tak, B mepBom kBaptasie 2025 roma oOmmii 00bEM OKa3aHHBIX MEIUIIMHCKUX YCIyr maoctur 877
117,1 MnH TeHre, mHpu HSTOM 3HAYUTEIbHAA MA0NA (UHAHCUPOBAHHS ObUIa COCPEAOTOYCHA B
00JBbHIUYHOM ceKTope. B Bo BTopom KBapTasie Ha0JI01a10Ch JalbHeIee YBeIMueHrue oKa3aTes 10
1 018 606,7 MJIH TeHTe, YTO YKA3bIBAECT HA AKTHUBU3ALMIO JACSITEIBHOCTU MEIUIIMHCKUX OpraHU3aIuil.
B tpetpem kBaprtanme 2025 roma o0bEM ycayr coctaBuwia 979 175,9 MiH TeHTe, COXpaHUB BBICOKHI
YPOBEHb 10 CPAaBHEHUIO C HAYAJIOM TOJa.

[IpencraBieHHble JaHHBIE XapaKTEPU3YIOT HE TOJBKO KOJMYECTBEHHBIE MOKA3aTENU OKa3aHUs
MEIUIIMHCKOW TIOMOIIM, HO H OCOOCHHOCTH pachpeiesieHus: (UHAHCOBBIX PECYpCOB MEXIY
Pa3IUYHBIMU CETMEHTAMH 3/IpaBOOXPaHEHUSI.

YpoBeHb UG POBU3AIMH U ABTOMATU3AITUH METUITUHCKUX YCIIYT

[udpoas tpanchopMmalnus cucTeMbl 3ApaBooxpaHeHus Kazaxcrana JocTuriia 3HAYUTENBHBIX
pe3ynbTaToB. B Hacrosiee BpeMs ypOBEHb aBTOMATHU3AIlMU T'OCYIAPCTBEHHBIX MEIUIIMHCKUX YCIIYT
npeBbimaer 87%, YTO CBHUAETEIBCTBYET O IIMPOKOM BHEIPEHHM DSJIEKTPOHHBIX MEIUIIUHCKUX
JOKYMEHTOB, IU(PPOBBIX MEXaHW3MOB HWJCHTU(PUKAIMK TMAlUEHTOB W OHJAWH-TUIaTGOpM s
MOJTYYEHUS ¥ OTUIAThl MEIUIUHCKUX YCIIYT.

JlanHble W3MEHEHMsI HANpPaBJICHBHl HA TMOBBIMICHUE MPO3PAYHOCTH MEIMIIMHCKUX TPOIECCOB,
CHIDKCHHE aJIMUHUCTPATUBHOM HArpy3KH W YIYYIIEHHE B3aUMOJICUCTBUS MEXIY MEAUIIMHCKUMHU
YUPEKICHUSIMH U HACEITICHUEM.

B Kazaxcrane aktuBHO (popmupyeTcss 1udpoBas 3KOCHCTEMa 3APaBOOXPAHEHUS, BKIIOYAIOIIAS
HallMOHAJIbHbIE HMH(POpPMALMOHHbIE IJIATPOPMBI U MOOWIbHBIE MPWIOKEHUA. OTU LU(POBBIE
WHCTPYMEHTBI O0ECHEeYMBAIOT TMAallMeHTaM BO3MOXKHOCTh YHaJNEHHOTO JOCTyMma K JHUYHBIM
MEJIMIIMHCKUM JIaHHBIM, 3allUCM Ha TpUEéM K Bpady, IMOJYYEHUS pPe3yabTaTOB Ja0OPaTOPHBIX
UCCIIEA0BaHUM M KOHTPOJIS 32 MPOLIECCOM JICUCHHUS.

[To odumanbHBIM JaHHBIM, CBBIINIE 2 MWUIMOHOB Tpa)XJaH YXKE€ HCIONB3YIOT MEIUIIMHCKUE
MOOUIIbHBIE TPUIIOKEHHUS, YTO TOJTBEPHKIAeT BBICOKMH YPOBEHb BOBJICUEHHOCTH HACEJICHUS B
M poBbIe MEAUITMHCKHUE CEPBUCHI U POCT ITU(GPOBOM IPaMOTHOCTHU B c(pepe 31paBOOXpaHEHUS.

dopmupoBaHue e1nHON H(PPoBO HHOPACTPYKTYPHI 3IPaBOOXPAHEHUSI.

OmauM W3 TPUOPUTETHBIX HAMPABJICHUH IU(POBOTO pa3BUTHSA  SBISCTCS  WHTETpaIus
pa3po3HEHHBIX HMH(DOPMAIIMOHHBIX CHUCTEM MEIUIIMHCKUX OpraHu3aluid B eAUHYI IU(GPOBYIO
miatdopmy. Peanuzanms JaHHOTO TOAXO0J/Ia TMO3BOJSET OOECIEYUTh COBMECTUMOCTh MEIUIIMHCKUX
JaHHBIX, OBBICUTh IPEEMCTBEHHOCTh JICUCHHS M YIYYIIUTh Ka4eCTBO OOCTYKMBAHUS MAIlUEHTOB Ha
BCEX YPOBHSX OKa3aHUS MEIUIIMHCKOUW MTOMOIIIH.
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Coznmanue enwHON 1MGPOBOH WHEGPACTPYKTYPHI Takxke crocoOcTByer Oosiee 3ddexkTuBHOMY
YIOPaBICHUIO CUCTEMOM 3IpaBOOXPAHEHUSI U IPUHATHIO 0OOCHOBAHHBIX YIPABICHYECKUX PEIICHUIA.

HudpoBble TEXHONOTMM KaK KIIOUEBOM (akTop TOBBINIEHHS KOHKYPEHTOCIIOCOOHOCTH
MEJIULIMHCKUX YUPEKICHUN
1. IToBpIlIEHME KaueCTBA MEAUIIMHCKON TOMOIIA
[IpyumeHeHne SIEKTPOHHBIX MEIULMUHCKUX KapT, aBTOMATU3UPOBAHHBIX JIMArHOCTHYECKUX U
7a00paTOpHBIX CHCTEM, a TaKXKe I[EHTPAJIW30BAHHBIX 0a3 JaHHBIX CIOCOOCTBYET IOBBIIIEHUIO
TOYHOCTH JMATHOCTHKH, CHUKCHHIO BEPOSITHOCTH MEIUIIMHCKUX OIMMOOK M YCKOPEHHUIO TMpoliecca
MPUHATHS KIMHUYECKUX PEIICHUH.
2. Pacimmpenue JOCTYITHOCTH U YIy4YlIEHUE CepBUCA ISl MAl[UEHTOB
Hcnonp3oBanne OHJIAWH-3aMKUCH, TEIEMEAUIIMHCKUX KOHCYIbTAIMH U MU(QPOBBIX YBEIOMJICHUHN
MO3BOJISIET CYIIECTBEHHO COKPATUTh BPEMs OXKHUIAAHUS MEIULMHCKON MOMOILM W MOBBICUTH YPOBEHb
KoM@opTa MarMeHTOB IPU B3aUMOJICHCTBHH C MEIUIIMHCKAM YUPEKICHUEM.
3. OntuMu3anus yopaBlIeHUECKUX U OPTaHU3aLUOHHBIX MTPOLIECCOB
Buenpenne KOMITJIEKCHBIX MEIMIIMHCKUX HH(DOPMAIIMOHHBIX CHUCTEM o0ecreyuBaeT Oosee
paIoHaIbHOE MCTOIh30BaHUE KaIPOBBIX, (PMHAHCOBBIX U MATEPUAIBHBIX PECYPCOB, aBTOMATU3AIIUIO
BHYTPEHHET0 JOKYMEHTO000pOTa U CHUKEHUE aIMUHUCTPATUBHBIX U3CPIKEK
4. ®opMupoOBaHKE MOJTOKUTETLHOTO UMHU/IXKA U IOBEPHUS CO CTOPOHBI HACETICHUS
MeaunMHCKIEe OpraHu3ally, aKTUBHO MCIONb3YIOIKE HU(POBBIE TEXHOJOTUHU, BOCIPUHUMAIOTCS
MAIMEeHTaMH KaK COBPEMEHHbBIE, MHHOBAIIMOHHBIC U OPUEHTUPOBAHHBIE Ha KAY€CTBO OOCIYKHUBaHUS,
YTO CIOCOOCTBYET YKPEIJICHUIO JOBEpUsS M TMOBBIIIEHHWI0O MX KOHKYPEHTHBIX IMO3ULMN Ha PBIHKE
MEJIULIUHCKUX YCIIYT.

OcHoBHbIE TPOOJIEMBI U OTPaHUUEHUS TUPPOBU3ALNHU 3IPABOOXPAHEHUS

Hecmotpss Ha AOCTUTHYTBI Tporpecc, mporecc HU(PPOBU3ANUU CHCTEMBI 3APaBOOXPAHCHUS
COMPOBOXAACTCA PAJOM OOBEKTHBHBIX TpyaHocTe. K uMcny KiIoueBbIX MpoOiIeM OTHOCATCS
HEpPaBHOMEPHOE pa3BUTHE WHUPPOBON HHPPACTPYKTYpbl B Pa3IUYHBIX PETHOHAX CTPAHBI,
HEJ0CTATOYHBIA YpOBEHb HU(PPOBBIX KOMIETCHIIMN y YaCTH HACEJICHHs] U MEAUIIMHCKOTO MepcoHala,
HEOOXOAMMOCTh ~ MOJIEPHM3ALIMM  TEXHUYECKOM 0a3pl, a TakkKe BOIPOCHl  oOecredeHus
nH(GOPMaLIMOHHON 6€30MACHOCTH U 3aIUTHI IEPCOHAIBHBIX MEAUIIMHCKUX JaHHbBIX.

3akJ/ouenue

Takum o00pa3oM, BHeIpeHHE UHU(PPOBBIX TEXHOJOTHNA BBICTYMAET OJHUM U3 KIIIOUEBBIX
WHCTPYMEHTOB TMOBBIIICHHS] KOHKYPEHTOCIIOCOOHOCTH MEIUIIMHCKUX yupexaenuil ropoaa IIsiMkenT.
CraTucTrueckue mokazaTelld pa3BUTHUs 3paBOOXpaHeHus u udposusanuu B Pecnybnuke Kazaxcran
MOJATBEPKIAIOT YCTOMYMBYIO TEHACHIMIO K PACHIMPEHUI0 MU(GPOBBIX METUIIMHCKUX YCIYT |
MojepHU3aluu  oTpaciu. O¢GGEeKTUBHOE HCIOJIBb30BaHME LHU(POBBIX  PEIIEHUH  IO3BOJISIET
MEJIUIIMHCKUM OpTaHHM3alldsAM TOBBICUTh Kauye€CTBO MEAMIIMHCKON IOMOIIHM, ONTHUMH3UPOBAThH
yIOpaBlIeHHE pecypcaMu U CPOPMHUPOBATH YCTOHUMBBIE KOHKYPEHTHBIE MPEHMYIIECTBA B YCIOBHSIX
COBPEMEHHOT'0 PhIHKA 37PaBOOXPAHEHHUS.

CIIHCOK MCITOIb30BAHHEIX HCTOYHUKOB

1. MuUHHCTEpPCTBO 3/IpaBOOXPAHEHUS Pecny0siuku Ka3zaxcramn.
udposuzamus cuctemsl 3apaBooxpanenus B Pecnyonuke Kazaxcran [DnekTpoHHBIH pecypc].
2. Blopo HAUMOHAJIBLHOH CTATHCTHKHM ATrEHTCTBA MO CTPATerH4YeCKOMY IJIAHMPOBAHUIO M

pedpopmam Pecny0iimkn Ka3zaxcrasn.
O0beM oOkazaHHBIX ycayr B cdepe 3apaBooxpaneHuss 3a [- IlI- III kBapram 2025 rona
[2nexTpoHHbIl pecypc].

3. MMopran 3JIEKTPOHHOT 0 NMPaBUTEIbCTBA Pecnyosiukn Ka3zaxcrasn.
Pa3ButHe mHQPPOBBIX METUIIMHCKUX CEPBUCOB U MOOWIBHBIX MPUIOKEHUH [DICKTPOHHBIN
pecypc].

4. Finance.kz. ludposas Tpanchopmanus 3apaBooxpaneHus: oobeauneHue [T-cucrem B eauHy0
wiatopmy [DnekTpoHHBIN pecypc].
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5. AonpaxmanoB b. K. LluppoBblie TexHosiorunm B cucreme 3napaBooxpanenusi Kazaxcrana //
Bectnuk KasHMYVY. —2023. — Ne 4. — C. 45-51.

6. CarpmnapikoB A. XK., Hypraes M. C. IloBbllIeHHEe KOHKYPEHTOCIIOCOOHOCTH MeIUIIMHCKHX

opraHu3anuii B yca10BusIX Hu¢poBH3anuu / DKOHOMHUKA U YIPABJICHUE B 3IpaBOOXPAHEHUH.
—2024. — Ne 2. — C. 32-38.
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AHAJIN3 IMIOKA3ATEJIE KAYECTBA U HOPMATHUBHO-TEXHUYECKHAX
TPEBOBAHUH K MOJUMEPHBIM JIOTKAM HA OCHOBE IOJIATIPOIIUJIEHA B
CUCTEMAX BOJOOTBEJIEHUA

Tonezen ¥nnan /lacmankbizol

Mazucmpaum 2-20 Kypca kageopuvl « Cmanoapmuzayus, cepmu@uxkayus u Mempoio2usi»
Kaszaxckuu acpomexnuueckuii ucciedosamenvckuil ynusepcumem um. C.Ceuighyinuna

2. Acmana, Kazaxcman

Hayunwiii pyxosooumenwv: 0.m.n, npogpeccop Huazoexoea Pumma Kanmanoaeena

Annoranms

B mpencraBieHHol HaydHOH paboTe OCYIIECTBISETCS KOMIUIEKCHBIM TEOPETHUECKUN aHAu3
COBOKYITHOCTH JIaHHBIX, XapaKTEPU3YIOUIUX KaUyECTBEHHbBIE TAPAMETPhI JIEMEHTOB CUCTEM Hapy>KHOU
KaHaJIM3allud M BOJOOTBOJIA, WM3TOTOBJIEHHBIX W3 MOJUIPONUICHA. AKTYalbHOCTh HCCIIEIOBAaHUS
00yci0BJIeHa HEOOXOAMMOCTBIO aJaliTAllMd METOJ0B KOHTPOJIS KadecTBa, MPUMEHSIEMBIX B TPYyOHOU
IPOMBIIIJIEHHOCTH, K CETMEHTY BOJJOOTBOJIHBIX JIOTKOB BBUY CXOKECTH MaTepUaIOBEIUECKON 0a3bl U
YCIOBUH JKCIUTyaTalMu. B craThe JAeTanbHO paccMaTpUBAIOTCS TpeOOBaHUS HALMOHAJIBHOTO
crannapta CT PK 3813-2022 u mexrocynapctBeHHbIX ctangaptoB ['OCT 32414-2013, 'OCT 27078-
86 u I'OCT 30108-94. Ocoboe BHUMaHHE YAENSETCS aHAIU3y TEPMOCTAOWIBHOCTH MaTepHala,
OLIEHKE M3MEHEHUs JHMHEHHBIX Pa3MEpOB IOCIE MPOrpeBa, a TAKXKE paJUalIOHHON 0e301acHOCTH
HCIIOJIb3YEMBIX MUHEPAJIbHBIX HAIlOJIHUTENEH. ABTOpaMU MPOBOJUTCS UHTEpIpeTalysl 1a00paTOPHBIX
IOKa3aTejaeil  NOJMMPOIMIIEHA, ONPENeNAIOIMX €ro JOJIOBEYHOCTb B YCIOBHSAX  PE3KO
KOHTHHEHTAJIBHOTO KiIMMaTa. Pe3ynpraTtel paboThl (OPMHPYIOT TEOPETHUECKYI0 OCHOBY ISt
COBEPILEHCTBOBAHUSI METOJOJIOTUU BXOJHOTO KOHTPOJIS IMOJUMEPHBIX M3/EIMH Ha CTPOUTENIBHBIX
00BEKTax.

Kuarwuesble caoBa: noaunpornuieH, BojgoorBoaubie JoTku, CT PK 3813-2022, tepmuueckas
ycaaka, ['OCT 32414-2013, TOCT 27078-86, pamumanmonnas OezomacHocth, ['OCT 30108-94,
PaIMOHYKIIU/IBI, TIOKA3aTEIN KauyeCcTBa, TEPMUUECKAsi CTOMKOCTb.

BBEJIEHUE

CoBpeMeHHOe  HHOPACTPYKTYPHOE  CTPOMTENBCTBO  IMEPEXKMBAET  3Tall  INIyOOKOMH
TEXHOJOTMYECKOH TpaHC(OpMaIK, XapaKTEPU3YIOIIMICS aKTUBHBIM 3aMEIICHHEM TpPaJULUOHHBIX
MaTepualioB, TaKUX Kak OETOH U acOEeCTOLIEMEHT, BBICOKOTEXHOJOTMYHBIMU IOJIMMEPHBIMU
KOMIo3uTamMu. B cdepe MHKEHEepHBIX CeTel, U B YaCTHOCTH B CHUCTEMax JIMBHEBOW KaHAJIM3aLlUU U
MOBEPXHOCTHOTO BOJIOOTBOJA, JOMHHUPYIOIIME MO3UIUHM 3aHUMAaeT MOJMIPONWIEH Onarofaps ero
YHUKQJIBHOM XMMUYECKON CTOMKOCTH, HU3KOW IIJIOTHOCTU M BBICOKOM KOHCTPYKIIMOHHOM MPOYHOCTH.
OnHako MUPOKOe BHEJIPEHNE MOTMMEPHBIX JJOTKOB CTAJIKUBACTCS C MPOOIEMON OTCYTCTBUS €AMHOM U
oOlIeIOCTYTHOM HOpPMAaTHBHOM 0asbl, OXBaThIBAIOIIEH BCE acMeKThl KayecTBa MMPOAYKIHUH, OT
HKOJIOTUYECKO 0€30MacHOCTH /0 TMOBEJIEHUs MpPHU BBICOKMX TemrmepaTypax. B cioxuBuieics
CUTYallMl Hay4HO 0OOCHOBAHHBIM MOJXOJO0M SIBJISIETCS MIPUMEHEHNE METO/a aHAJIOTHUH, IPU KOTOPOM
TpeOOBaHMSA K TOJUIPONMICHOBBIM JIOTKAM AHAJIM3HUPYIOTCS 4Yepe3 NpU3My CTaHAapTOB,
pa3paboTaHHBIX ISl CMEKHBIX KaTeropuil MPOJAYKIMHM, a HMEHHO i1 MOJMMEpPHBIX TpyO coO
CTPYKTYpUPOBAaHHON CTEHKOW M (hacOHHBIX yacTed K HUM. JIaHHBIA MOAXOJ JIETMTUMEH, TaK Kak
(GU3UKO-XUMHUYECKHE TPOIECChl CTapeHUs M JAerpajallud MOJUIpPONMIeHa B Tpydax U JIOTKax
UJCHTUYHBI, a YCJIOBUS JKCIUTyaTallud B CUCTEMax Hapy)KHOM KaHaJW3allud BO MHOTOM COBMAJaoT.
Lenbto HacTOsIIEH cTaThu SABJSETCS CUCTEMHBIN aHANU3 MOKa3aTeseil kauecTBa MOJUIPOINUICHOBBIX
u3nenui, O6asupyronuiics Ha TpeboBanusx ctangaproB CT PK 3813-2022, 'OCT 32414-2013, a
TaKke Meroiax wucnbITaHuid, persnameHtTupoBaHHbIx ['OCT 27078-86 u I'OCT 30108-94. Takoit
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KOMIUIEKCHBI ~ aHaJIU3 MO3BOJIAET CPOPMUPOBATH  HCUEPIBIBAIOLIUI
rapaHTUPYIOIINX HAJIeKHOCTh U 0€3011aCHOCTh BOAOOTBOAHBIX CHCTEM.

IepeYeHb KPUTEPHUEB,

AHAJIN3 TPEBOBAHMI K MATEPHAJTY COI'JIACHO CT PK 3813-2022 M TOCT
32414-2013

OcHOBOIi KadyecTBa JIF0OOT0 MOIMMEPHOTO U3JIEIHS SBISIETCS COOTBETCTBHE UCXOJHOIO ChIPbS
U TOTOBOM MPOAYKLUUU CTPOTUM (PU3MKO-MEXaHHUUYECKMM HopMaTuBaM. HanmoHanbHBIN cTaHgapT
Pecnyonmukn Kaszaxcran CT PK 3813-2022, persiaMeHTUPYIOUIMHA TEXHUYECKUE YCIOBHUS IS
MOJIMMEPHBIX TPYO CO CTPYKTYPUPOBAHHOM CTEHKON M (DaCOHHBIX YacTe AJii CUCTEM HapyKHOM
KaHaJu3aluy, a Takxke MexrocyaapctBeHHblld ctanaapT I'OCT 32414-2013 ans cuctem BHYTpEHHEN
KaHaJM3aluu cofiepkaT pyHIaMeHTaIbHble TPEOOBaHUS K TOJUIPONIIEHY, KOTOPBIE B MOJIHON Mepe
IIPUMEHUMBl M K BOJOOTBOAHBIM JIOTKaM. AHainu3 JaHHBIX JOKYMEHTOB IIOKAa3bIBAa€T, 4YTO MJIA
MIPOM3BOJICTBA KAYECTBEHHBIX H3JEIHI JOJIKEH MCIIONIb30BAaThCs IMOJUIPOINUIIEH OJOK-COMOIINMED,
o0agaromuil onpeeeHHbIM MoKa3aTeneM TeKkydectu paciuiaBa (IITP). Dtor mapamerp KpuTHUECKH
BaXKEH, TaK KaK OH OINpeJessieT COCOOHOCTh MaTepHala 3alolHATh CJIOKHBIE JIUThEBBIE (OPMBI O€3
o0pa3oBaHUsl BHYTPEHHMX HampspKeHUH, myctoT u cmaeB. CoriacHo yKa3aHHBIM CTaHJapTam,
KA4eCTBEHHOE HU3JCJIME HE JOJDKHO MMETh HAa MOBEPXHOCTU M BHYTPU CTEHKM ITy3BIpEH, TPEILUH,
PaKOBHMH M MTOCTOPOHHUX BKIIIOYCHHUH, BUIUMBIX 0€3 MPUMEHEHUS YBEIMUUTENbHBIX puOopoB. LlBeT
U3JIeNINs JOJKEH ObITh OHOPOJIHBIM, YTO CBUAETENBCTBYET O KAUECTBEHHOM CMEIIEHUH MUTMEHTOB U
cTabmiIn3atopoB. BakHeHIIMM MoOKa3zaTesieM, 3aMMCTBOBAHHBIM M3 METOJOJIOTHMM OLIEHKU TpyoO,
ABJISICTCSI KOJIBLIEBAS JKECTKOCTh, KOTOPAsl JJIs JIOTKOB TPAaHC(OPMHUPYETCs B IIOKA3aTelb MONEPEUHON
KECTKOCTH, 00eCNeunBaIOUINi COMPOTUBICHUE JAABICHUIO TPYHTa W TPAHCHOPTHBIM HArpy3KaM.
Taxke cTaHZapThl XXECTKO PEIVIAMEHTUPYIOT IUIOTHOCTh Marepuana. OTKIOHEHHE IUIOTHOCTH OT
ATAJIOHHBIX 3HAYEHUH JJI YUCTOrO IMOJIMIIPOIMIIEHA (OKOJIO HOJIb LENbIX JEBATH JIECATHIX IpaMma Ha
KyOH4ecKHuil CAaHTUMETpP) B OOJIBIIYIO CTOPOHY CUTHAJIM3UPYET O BBEACHUU U30BITOUHOIO KOJUYECTBA
MUHEPAJIBHBIX HAOJIHUTEIEH, YTO MOKET HETAaTUBHO CKa3aThCs Ha YAAPHOU BSI3KOCTH U3/EIUS.

Tadauuna 1. bazoBble moka3zarejn KayecTBa MOJHIPONMIeHa HA ocHOBe aHaau3a 'OCT
32414-2013 u CT PK 3813-2022

HaumenoBanmue
noKa3arTeJis

MeTono/10rusi OLEHKH TpedoBaHnue K MoKa3aTeJI0

Buentauii Bun
MMOBEPXHOCTHU

BusyanbHbIii KOHTPOJE 0€3
YBCIINYCHUA

PoBHas1, rnaakasi moBepXHOCTH 0€3
TPELIVH, B3yTHA U PAKOBHH.
JlonyckaeTcsi He3HAaYUTeIbHAasl IArPEHb.

[Toka3zarenb TeKydecTr
pacmuiasa (ITTP), r/10
MUH

DKCTpy3HOHHAs
actometpus (230°C/2,16
KT)

Huanazon 0,3 — 12,0 (u3mMeHeHue mociie
nepepabotku He 6onee 20%)

[Ipenen TekydyecTu npu
pactskenuu, MITa

HcnbiTanue Ha pa3peIBHOU
MamuHe (50 MM/MHH)

He menee 22,0

Y nuHenue npu
paspsise, %

HcnbiTanue Ha pa3peIBHOU
MallluHe

He menee 200

3MmeHeHre BHEIIHETO
BHJIa TIOCJIE IPOrpeBa

TepmocratupoBanue npu
150°C

OTcyTcTBUE PACCIOCHUN U TPEIIMH

TEPMUYECKASA CTABUJIBHOCTb U AHAJIN3 UBMEHEHUSA PA3ZMEPOB I1O
I'OCT 27078-86

OanuM u3 Hambojee KpPUTHUYECKHX AacleKTOB OJKCIUTyaTalliM IOJMMEPHBIX JIOTKOB B
KIIMMaTH4eCKUX YycioBusax KazaxcraHa sBis€TCS BO3JIEHCTBHE BBICOKMX TEMIIEpaTyp B JIETHUMN
nepuon. [lomunponuieH, ABISISACH TEPMOIUIACTOM, CKJIIOHEH K U3MEHEHHUIO CBOMX JINHEWHBIX Pa3MepOB
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IPU HarpeBaHMUH, YTO 00YCIIOBICHO MPOLIECCAMH PEeTaKCallui OPHEHTHPOBAHHBIX MaKpOMOJEKyIl. Jlis
OLIEHKHM 3TOT0 MOKa3aTess KauecTBa NpuMeHseTcss MeToauka, usnoxxkeHnas B 'OCT 27078-86 «Tpy0Obt
U3 TEPMOIUIACTOB. MeTo/bl OnpeeeH!sl U3MEHEHUs IJIMHBI TPYyO mociie mporpeBa». XoTs cTaHaapT
HOMUHAQJIBHO OTHOCHTCA K TpyOaM, (u3nyeckass CyIIHOCTh METOAa JelaeT ero abCOoIITHO
MIPUMEHHUMBIM JUIsl aHAJIM3a KayecTBa JIMThA JIOTKOB. CyTh METOJ1a 3aKI0YaeTcs B TOM, 4TO ()parMeHT
U3JeNINsl  ONpEeeNeHHONM JUIMHBI (OOBIYHO JIBECTM MUJUIMMETPOB) IOMEIAETCs B BO3AYLIHBIN
TepMolkad WM JKUJIKOCTHYIO BaHHY M BBIICp)KMBAeTCs MpH 3aJaHHOM Temmeparype (s
MOJIMIIPOIIMIJIEHA 3TO CTO ISThIECAT rpangycoB llenbens) B TeueHue onpezesneHHoro BpeMenu. Ilocne
OXJIAKIEHUS IPOU3BOAUTCS IOBTOPHOE U3MEPEHHUE JJIMHBI U BHIYUCIISAETCS OTHOCUTEILHOE U3MEHEHHE
pa3zMepa B MPOLEHTAaX. DTOT NOKa3aTelb, Ha3bIBAEMBIN MTPOJOJIBHON yCaqKOM, HE JOJKEH IPEBHIIIATh
IBYX-TpeX IMPOLIEHTOB JJIsi KaYeCTBEHHBIX M3enuid. Eciin JTOTOK IeMOHCTpUPYET BBICOKYIO YCAIKY
npu ucnbiTanuax no [OCT 27078-86, 3To o3Hayaer, 4To B MPOLECCE €ro MPOU3BOJACTBA ObUIN
HapYIIEHbI PEKUMBbI OXJIaXKIEHUS, U B MaTepuase "3aMOpOKeHbI" BHICOKHE BHYTPEHHUE HANPSKEHUS.
B peanpHO# 3KcITyaTanuu Takoi JIOTOK HOJ JeHCTBHEM COJHEYHOI'O HarpeBa HAaYHET KOPOOMTHCH,
YTO NpPUBENET K HAPYIICHUIO T€PMETHMYHOCTHU CTHIKOB, Pa3pyLICHHIO MPUMBIKAIOLIETO JOPOMKHOIO
MOKPBITUSL M TOTepe (YHKIMOHAIBHOCTH BOJOOTBOJAHOM cHCTeMBbl. Takum o0pa3oM, IOKa3aTelb
U3MEHEHMs JUIMHBl TIOCJI€ IPOrpeBa  SBJISIETCS  MHTErPaJbHbIM — MHJIMKATOPOM  KadecTBa
TEXHOJOTMYECKOI0 MTPOLECCA U ChIPBS.

3KOJIOTUYECKAS BE3ONMACHOCTh U PAJUALIMOHHBIM KOHTPOJIb IO
I'OCT 30108-94

B coBpeMeHHOM CTpOUTENBCTBE BCE OONblIee BHUMAHHE YAETSACTCS OSKOJIOTUYECKON
0€30MacHOCTH MPUMEHSIeMBbIX MaTepHuanoB. [lomunponuieHoBble JOTKH YacTO MPEACTaBISIIOT cOOOM
KOMIIO3UTHBIE MaTEpUaibl, B COCTAB KOTOPBIX JIsi TIOBBIIICHUS KECTKOCTH U YICLICBICHHS BBOASTCS
MUHEpPAJIbHbIE HAMOJIHUTEIN MPHUPOJHOTO MPOUCXOKACHUS, TaKHMe KaK TallbK, KAJIbLUT WM MEI.
[Ipupoanbie MUHEpadIbl MOTYT COAEP)KAaTh E€CTECTBEHHBIC PAJMOHYKIHIBI (paauii-226, Topuii-232,
kaymii-40). {1 KOHTpoJsl ATOTO MapaMeTpa MpUMEHseTCs MexrocyaapcTBeHHbld ctangapt ['OCT
30108-94 «Martepuansl u wu3Aenus cTpouTenbHble. Omnpenenenue yaenbHOW 3ddexTuBHOM
AKTUBHOCTH €CTECTBEHHBIX PaJUOHYKIHAOB». MeTonuka aHamu3a 3aKiIi04aeTcsi B HCIOJIb30BaHUU
raMMa-CIIeKTPOMETPUH JJIsi U3MEPEHHsI aKTUBHOCTH YKa3aHHBIX M30TONOB B mpoOe marepuaina. Ha
OCHOBE IIOJIYYCHHBIX JIAHHBIX pacCUYMTHIBAeTCS ynueiabHas 3¢ dekTrBHas akTUBHOCTH ($A {eff}$).
AHanmm3 KayecTBa JIOTKOB B aCIMEKTE PaJHallMOHHON 0€30MacHOCTH MPEIoaraeT, 9YT0 OHH JIOJKHBI
OTHOCHUTBCSI K TEPBOMY KJacCy MaTepuajoB, y KOTOPBIX 3HaueHHE S()PPEeKTUBHON aKTUBHOCTH HE
MPEBBIIACT TPEXCOT CEMUAECATH OCKKepenel Ha KHIOrpaMM. DJTO TO3BOJIIET UCIOJIB30BaTh UX B
CTPOUTENLCTBE 0€3 OrpaHMYEHU, B TOM 4YHCIIE Ha TEPPUTOPUHU >KUJIOW 3aCTPOMKH M JAETCKHUX
iomaaok. [IpenedperkeHne naHHBIM BUIOM aHAN3a MOXKET MPUBECTH K MCIIOJIB30BAHUIO MTPOIYKIIUU
C TOBBIIICHHBIM pPaJHAlMOHHBIM (OHOM, YTO HEJIOMYCTUMO C TOYKH 3PEHHsS] CaHHTapHO-
AMHUIEMHUOJIOTHYECKMX HOpM. OCOOEHHO 5TO aKTyalbHO Ui TPOMYKIMH, W3TOTOBICHHOW C
MCIOJIb30BAHUEM BTOPUYHOTO CBHIPhSI HEU3BECTHOT'O MPOUCXOKIECHUS WM JACIIEBbIX HAMOJHUTENEH U3
HECePTHU(PHUIUPOBAHHBIX KAPHEPOB.

Tabnuna 2. Knaccupukanuss MaTepuajioB 1o paavanuoOHHONH 0e30MacHOCTH (COrJIACHO
I'OCT 30108-94)

Kuaace 3HaueHMe yAeabHOI OobJs1acTh NPMMEHEHUs MOJTHUMEPHBIX JIOTKOB
MaTepuaJa 3¢ PeKTHBHOU AKTUBHOCTH
(Aeff), Bx/kr

| kmace He 6omee 370 Bce BuabI cTpoUTENbCTBA, BKITIOYAS KHUITBIC
30HBI, TAPKH, IETCKUE Ca/Ibl 1 BHYTPCHHUE
MTOMEIICHUS.

Il kmacc Ot 370 no 740 JlopoXHOE CTPOUTEIBCTBO BHE HACCIICHHBIX
MTYHKTOB, TPOMBIIIJICHHBIC 30HBI.
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I xmace Ot 740 no 1500 OrpaHnYeHHOE TPUMEHEHNE (JIOPOTH BHE
HACEJICHHBIX MTyHKTOB, TIOJ[36MHBIE
COOPY)KEHHS).

IV knacc Boxee 1500 3anpeleHo i UCTIOJIb30BAHUS B
CTPOUTEIILCTBE.

AHanu3 [OaHHOM TaOJHMIBI IIOKA3bIBAET, YTO I OOecIedYeHHs BBICOKOIO KadyecTBa MU
0€30MacHOCTH TOPOJICKOM Cpelbl BCE TOJUMEPHBIE JIOTKH JODKHBI B 0O0s3aTEIBHOM TOPSJIKE
MPOXOJAUTH BXOJHOM KOHTPOJIb HA COOTBETCTBHE NMEPBOMY KJIacCy pagualiiOHHOM 0€301MacHOCTH.

OIIEHKA TEPMETUYHOCTH U XUMHNYECKOMW CTOMKOCTH COEINMHEHWUN

Crangapt CT PK 3813-2022 ynensier 3HaUUTEIbHOE BHUMAHUE M€PMETHUYHOCTH COEIUHEHUHN
3JICMCHTOB KaHaAJIMU3allhun. I[JISI BOIOOTBOAHBIX JIOTKOB OTOT HapaMeTp TAKXEC SABJIACTCSA KpI/ITI/I‘-IeCKI/IM,
MMOCKOJIBKY yT€UKa CTOYHBIX BOJI MOXKET MPHBECTH K MOAMBIBAaHUIO (yHIaMEHTA 3[JaHUN U MPOCAIKE
rpyHTa. AHAIM3 KOHCTPYKIMH (DACOHHBIX YacTeil JIOTKOB JOJDKEH BKIIOYATh NMPOBEPKY I€OMETPUHU
CTBIKOBOYHBIX 3aMKOB (THITa «IIIMII-TIa3») Ha COOTBETCTBHE JOIMycKaM. KauecTBEHHOE COEIMHECHHE
JOJDKHO o0ecreunBaTh N€épMETUYHOCTD J1aKe MPH HE3HAYUTENbHBIX Aedopmanusax cucreMbl. Kpome
TOTO, MaTepuajl YIUIOTHUTEIBHBIX 3JIEMEHTOB (€CIIM OHU MPETyCMOTPEHBI KOHCTPYKIIMEH) U cam
TIOJIUTIPOTTMIICH JTOJDKHBI 00JIa]aTh BBRICOKOH XMMHUYECKON CTOWKOCTHIO. CChIIAsiCh HAa METOJOJIOTHIO,
MPUHATYIO JUISl TIOJIMMEPHBIX TPYO, aHAIN3 XUMHYECKOH CTOMKOCTH TPOBOIUTCS MYTEM BBIICPIKKH
O6p3.31IOB B CTaHl[apTHI)IX XUMHUYECCKUX paCTBOan (KI/ICJIOTaX, miejoyax, HOBerHOCTHO-aKTI/IBHI)IX
BEIIECTBAaX) C IOCIEAYIONIEH OIEHKOW HM3MEHEHHMS MacChl M BHEIIHEro Buaa. [lomumponuiieH,
UCTIOJNB3yeMBId B JIOTKaxX, JOJDKEH JIEMOHCTPUPOBATH aOCONIOTHYIO HWHEPTHOCTh K JCHCTBUIO
arpecCUBHBIX CpeJl, XapaKTePHBIX JIJIsI X031l CTBEHHO-OBITOBBIX U JIMBHEBBIX CTOKOB, YTO TapaHTUPYET
COXpaHEHHE TOJIIMHBI CTEHKU M HECYIIEH CIOCOOHOCTH Ha MPOTSIKEHHH BCETO CPOKa CITY>KOBI,
KOTOPBIH, COTJACHO HOPMATHUBHBIM OXHAAHUAM [JIsI TOJMMEPHBIX CETeH, JOMKEH COCTAaBISTH HE
MCHEC IIITUACCATH JICT.

3AK/IIOYEHUE

[IpoBeneHHBI KOMIUIEKCHBIH aHaAlW3 IOKa3aTeledl MaHHBIX [0 ONpEeNCHHI0 KauecTBa
MOJIMMEPHBIX JOTKOB, OCHOBaHHBIM Ha mpuMmeHeHuu crangaproB CT PK 3813-2022, T'OCT 32414-
2013, TOCT 27078-86 u I'OCT 30108-94, mo3BoiseT caenaTh CleAylolue (QyHIaMeHTalbHbIe
BbIBOJIbl. BO-TIepBbIX, YCTAHOBJIEHO, YTO IPUMEHEHNE HOPMATUBHOM 0a3bl TPyOHOU MPOMBIIIIIEHHOCTH
K CErMEHTY BOJIOOTBOJHBIX JIOTKOB SIBISICTCS HAy4YHO OOOCHOBAHHBIM U 3(P(PEKTUBHBIM METOA0M
OLIEHKH Ka4eCTBa, MO3BOJISIOIIUM KOHTPOJIUPOBAThH BCE KIHOUEBBIE ATAMbl )KUZHEHHOTO UK U3/1ETUs
OT CBIpbSI JO OKCIUTyaTalud. Bo-BTOpBIX, BBIBIEHO, 4YTO KPUTHYECKUMH IOKa3aTEJsIMM,
OTIpEACIISIOIMMU JOJITOBEYHOCTh JOTKOB B YCJIOBUSX PE3KO KOHTHMHEHTAJIBHOI'O KJIMMATa, SIBISIOTCS
HE TOJBKO IIPOYHOCTHBIE XapaKTEPUCTUKU, HO U TepMHYecKass CTaOWJIBHOCTh MaTepuana,
OlleHHBaeMasi 1o MeTony u3MeHeHus JumHbl nocie nporpeBa (I'OCT 27078-86). UrnopupoBanue
3TOTO IapameTpa BeJeT K KOpPOOJICHHUIO U Pa3pyLICHUIO CUCTEM. B-TpeThux, J0Ka3aHa HE0OX0AUMOCTh
00s13aTEIFHOTO PAJAMAIIMOHHOTO KOHTPOJISI MUHEpajoHanodHeHHbIX komno3uToB o ['OCT 30108-94
111 00eCTIeYeHHsI HKOJIOTHUECKOI 6e301MacHOCTH CTPOUTEILCTBA. BHeIpeHre npeasioxKeHHON CUCTEMbI
KOMILIEKCHOTO aHalu3a, BKIovaromei nposepky IITP, miaoTHocTH, TepMoOycanku M paaualiiOHHON
aKTUBHOCTH, TO3BOJIUT CYIIECTBEHHO MOBBICUTH HAJEKHOCTb CHCTEM BOJOOTBEICHHUS M UCKIIOYUTH
IIPUMEHEHHE HEKaYeCTBEHHBIX MaTepPHAJIOB HA OTBETCTBEHHBIX 00BEKTaX MH(PPACTPYKTYPHI.

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

2. Nyonmkosa W.JI., Hmwxkeroponuesa E.W., Jlomakun C.M. — Bricokomon. coen., Cepus A,
2008, 1. 50, Ne 12, c. 2102-2115.
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BHYTpPEHHEH KaHaMu3auu. TeXHUUECKUe YCIOBUS».
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8. TOCT 15139-69. «Ilnactmaccel. MeTo bl onpeeneHus MmI0THOCTH (00BEMHON MacCh)».

9. Kpeokanosckuii B. K., bypnos B. B., Ilanumatruenxko A. JI. TexHuueckue cBoiicTBa
MOJIMMEPHBIX MaTEPHUAIOB: Y4eOHO-CIIpaBOYHOE Mocodue. — 2-¢ m3a., umenp. u jgom. — CII6.:
[Mpodeccus, 2015. — 240 c.
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KBAVIMMETPHYECKAS OINEHKA KAYECTBA BETOHHbBIX JIOTKOB

Tonezen ¥nnau /lacmankbizol

Mazucmpaum 2-20 Kypca kageopul « Cmanoapmuzayus, cepmu@uxkayus u Mempoio2usi»
Kaszaxckuti acpomexnuueckun uccieoosamenvckuil ynusepcumem um. C.Ceuigynnuna

2. Acmana, Kazaxcman

Hayunwiii pyxosooumenwv: 0.m.n, npogpeccop Huazoexoea Pumma Kanrmanoaeena

AnnHortanus

B mannHoii paGoTe paccmaTpuBaeTCsi METOAOJOTHS KOMIUIEKCHOW KOJWYECTBEHHOW OIICHKH
KauecTBa OETOHHBIX M JKEeNe300€TOHHBIX BOJOOTBOAHBIX JIOTKOB C NPUMEHEHHEM MPHUHIIUIIOB
NpUKIaTHON KBamumeTpun. OOOCHOBaHA aKTYyaJbHOCTh MMEPEX0Aa OT OAHO(AKTOPHOIO KOHTPOJIS
MPOYHOCTH K MHOTOKPUTEPUATBHOMY aHajIu3y, BKJIIOYAIOIIEMY IIOKa3aTeld JOJTOBEYHOCTH,
reOMEeTPUUYECKON TOYHOCTH U ICTETUYECKUX XapaKTepuCTHK. PazpaboTrana mepapxuyeckas CTpyKTypa
CBOWCTB, ONpe/eICHbl BECOBbIe KOA((UIIMEHTHl €IUHUYHBIX MOKa3aTelel 3KCIEepTHBIM METOIOM U
IIPOU3BEJICH pacueT KOMIUIEKCHOIO MTOKa3aTelsd KaueCTBa HAa MPUMEPE CPABHUTEIBHOIO aHAIN3a JABYX
MapTUU U3JEIUi.

KiroueBnie cioBa: KBaJIUMCTPUA, OCTOHHBIC BOJOOTBOAHLBIC JIOTKHM, KOMINIICKCHAsA OICHKa
KadecTBa, CTPOUTCIIBHBIC MaTcpHraJibl, JOJITOBEYHOCTH 66TOHa, MOpO3OCTOﬁKOCTB,
BOOOHCTIPOHHUIIACMOCTD, 3KCHepTHLII71 MEeTon, ACpPCBO CBOI>'ICTB, YIipaBJICHUC Ka4YC€CTBOM B
CTPOUTEIILCTBE.

BBEJIEHUE

CoBpeMeHHOE I'pa)k/1aHCKOE U MIPOMBIIIIEHHOE CTPOUTENIBCTBO XapaKTEPU3YETCs MOBBILIEHUEM
TpeOOBaHUH K HAJIEKHOCTU WHKCHEPHBIX CEeTeH, HEOThEMIIEMON YacThbIO KOTOPBIX SIBJISIOTCS CUCTEMBI
MOBEPXHOCTHOTO BOJIOOTBOAA. beTOHHBIE JIOTKH, BHINOIHSIOMKE (YHKIUU cOOpa M TPAHCTIOPTUPOBKU
aTMOC(epHBIX O0CaJIKOB, IOABEPrarOTCS arpecCUBHOMY BO3JEHCTBUIO BHEIIHEH Cpenbl, BKIOYas
LIUKJIAYECKOE 3aMOPaKMBAaHUE U OTTAMBAHKME, XUMHUYECKYIO KOPPO3HIO OT PEareHTOB U JUHAMUYECKHE
Harpy3kd OT TpaHcrnopta. HecMoTps Ha Hanuuue HOPMATUBHOM 0a3bl, periaMeHTHPYOIen
TEXHUYECKHE YCJIOBUS TPOU3BOACTBA OCETOHHBIX U3JENUi, Ha TMpaKTHKE 4YacTo HaOoJaeTcs
MPEXKIEBPEMEHHOE Pa3pyIICHHUE JIOTKOB, YTO MPUBOAUT K HAPYIICHUIO THIPOU3OJISIIINY, TOATOIICHUIO
(GyHIAMEHTOB M YCKOPEHHOMY H3HOCY ITOPOXKHOTO TOJOTHA. TpajMlMOHHBIE METOABI KOHTPOJIS
KauecTBa, KaK MPaBHIIO, OTPAHUYMBAIOTCS MMPOBEPKON MPOYHOCTH OETOHA HA CXKAaTHE M BU3YaJbHBIM
OCMOTPOM, YTO HE JAeT IOJHOM KapTHHBI HKCILTyaTallMOHHOM HaJAEKHOCTU M3zenus. B ¢BA3u ¢ 3THUM
BO3HHKAET HEOOXOAUMOCTh MPUMEHEHHUS KBATUMETPUUYECKOTO MOJIX0/1a, TO3BOJISIONIETO 00BEAMHUTD
Pa3HOPOAHBIE CBOMCTBA MPOAYKIMH — (U3UKO-MEXaHUYECKUE, FEOMETPUUECKHE, SKOHOMUUECKHE U
JCTETUYECKHE — B CIHMHYI0 KOJIMYECTBEHHYIO OLICHKY. LIeNbI0 NaHHOTO HCCIeNOBaHUS SBIACTCS
pa3paboTKka METOAMKU KBAJIMMETPUYECKON OLIEHKH KauecTBa OETOHHBIX JIOTKOB M €€ ampoOanus Ha
peanpHBIX 00pa3lax Juls BBIIBICHUS HanOoJjiee 3HAUMMBIX (PaKTOPOB, BIMSAIONIUMX HA JOJITOBEYHOCTh
CHUCTEM BOJOOTBE/ICHHS.

TEOPETUYECKHUE OCHOBBbI KBAJIMMETPUYECKOI'O AHAJIM3A
CTPOMUTEJILHBIX U3JIEJIUNA

KBamumeTpusi kak HaydHasi AUCHUIUIMHA, HW3YyYarollass METOAbl KOJMYECTBEHHOW OIIEHKH
KauecTBa OOBEKTOB, Oa3MpyeTcs Ha MPEACTABICHHM KauecTBa KaK HMEpPapXU4eCKOW COBOKYITHOCTH
cBoicTB. [IpuMeHHUTETHHO K OETOHHBIM JIOTKAM KAa4eCTBO pPacCMaTpUBAETCS HE Kak aOCTpaKTHas
KaTeropusi, a Kak CTENEHb COOTBETCTBUS COBOKYITHOCTH XapaKTEPUCTHK H3AETHUS MOTPEOHOCTAM
AKCIUTyaTalldd B KOHKPETHBIX KIMMATUYECKUX M TEOJOTMYECKHX YCIOBUSX. METOoH0JI0rnyecKoi
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OCHOBOM MCCIIEIOBAaHUS CIIY>)KUT IOCTPOEHUE «JIepeEBA CBOMCTBY», IJIE HA HYJIEBOM YPOBHE HaXOIUTCS
KOMIIJIEKCHOE KayeCTBO JIOTKa, KOTOPOE JEKOMIIO3UPYETCsS Ha CBOWMCTBA MEPBOTO YPOBHS, TaKHE Kak
q)YHKHI/IOHaJIBHOCTB, HaAC)KHOCTh, TEXHOJIOIT'MYHOCTh U 3KOHOMHUYHOCTD. Kamz[oe U3 3THUX CJIOXHBIX
CBOMCTB, B CBOIO O4Yepelp, MOApA3JAEISIETCS Ha €IWHUYHBIE II0KAa3aTeNd, MOAJAIOLINECS
HEMOCPEJACTBEHHOMY  HU3MEPEHHI0  JTAaOOpPaTOpPHBIMHM  WJIM  MHCTPYMEHTAJIBHBIMH  METOJaMH.
OCOOEHHOCTBIO KBAaJMMETPUUYECKONW OLIEHKH CTPOUTEIBHBIX MaTEepHalioB SIBISETCS HEOOXOJIUMOCTh
MIPUBEICHUS Pa3HOpPa3MEPHBIX BEJIMYUH K Oe3pasMEpHOMY BHY, TaK KaK HEBO3MOXKHO HANpsSMYIO
CYMMHPOBATh MEramnackajld IPOYHOCTH, LUKIBl MOPO30CTOMKOCTH U MUJUIUMETPBI I'€OMETPUUYECKUX
OTKJIOHEHHH. [l 3TOro wucmonb3yercss Mpoleaypa HOPMHpPOBAaHUS IOKas3aTellel, NMpU KOTOPOH
(akTHuecKue 3HaUeHUs MPeoOPazyroTCs B OTHOCUTENIBHBIE OIICHKH, JIEXKAIllMe B IUAa30He OT HyJs J10
eAMHULIBI. BakHeHIIUM 3TarnoM sBIISETCS ONpeeIeHHEe BECOMOCTH KaXKI0ro CBOWCTBA, TaK KaK BKIJIAJ
pa3MYHBIX MapaMeTpoB B OOILIYI0 HAJAEKHOCTh CHUCTEMbl HepaBHO3HaueH. Hampumep, ams
BOJIOOTBOJHOTO JIOTKA BOJOHEIPOHUIIAEMOCTh OETOHA MOXKET OBITh 00Jiee KPUTHYHBIM IapaMeTpPOM,
YeM KayecTBO OTJAEJKH JUIEBOM MOBEPXHOCTH, YTO JOJDKHO OBITh OTPaK€HO B MaTeMaTHUECKOW
MOJICJIH OIIEHKH Yepe3 COOTBETCTBYIONINE KO HUIIMEHTHI BECOMOCTH.

OBOCHOBAHHME HOMEHKJIATYPBI IOKA3ATEJIEH KAUECTBA

Jnst mpoBesieHUs] OOBEKTUBHOM OIICHKH OBLI c(hOpMUpPOBaH MEpeyeHb €AMHUYHBIX MOKa3aTeien
KayecTBa OETOHHBIX JOTKOB, HauOOJIee MOJHO XapaKTEpU3YIOIUX UX MOTpeOuTenbckue cBoiicTBa. B
IpyHIy MOKa3aTeled Ha3HA4YeHMsI BKJIIOUYEHbI I'€OMETPUYECKHE IapaMeTphl, TAKUE KaK TOYHOCThb
pa3sMepoB CEYEHUs U MPSIMOIMHEHHOCTh NMPO(UIIs, OCKOJIBKY OTKJIOHEHUS B T€OMETPUU HPUBOIAT K
HApYIICHUIO TEPMETUYHOCTH CTHIKOB M YCJIOXHEHUIO MOHTaXHbIX pabor. I'pynma mokazareneit
Ha/IeKHOCTH U JIOJTOBEYHOCTH SABISICTCA Hanbosiee OOIMIMPHOM M BKJIIOYAET B ceOs Mpeie MPOYHOCTH
0eToHa Ha CXKaTHe, YTO XapaKTEepPHU3yeT HECYIIYI0 CIOCOOHOCTH 3JEMEHTa, M Mpeiesl MPOYHOCTH Ha
pacTsKeHHe Ipu U3rude, YTo KPUTUUECKH BaXKHO JUISI IOTKOBBIX 3JIEMEHTOB, pPa0OTAIOIIUX B YCIOBHSX
n3rubaronx Harpy3ok. Kpome toro, B 3Ty rpymniry BXOAST MOPO30CTORKOCTD, OIIPENEISIOMmas pecypc
U3JIeNINs B YCIOBUSAX CE30HHBIX NE€PENaioB TEMIEPATyp, U BOJOHEIIPOHUIIAEMOCTb, XapaKTepU3yoLiast
COIPOTHBIICHHE OETOHA NMPOHMKHOBEHUIO BJIATM M arpecCUBHBIX cpeil. Bojomoriomenue 6eToHa mo
Macce paccMaTpUBaeTCs KaKk KOCBEHHBIN IOKa3aTesb MOPUCTOCTH CTPYKTYPhI, HANPSAMYIO BIMSIOILIUI
Ha KOPPO3UOHHYIO CTOWKOCTH apMaTypbl BHYTPH KeJIe300€TOHHOTO JIOTKA. DCTETUYECKUE TIOKA3aTeH,
XOTSl U UMEIT MEHBIIMH BeC Ui IOJ3€MHBIX KOMMYHMKALMH, YYMTHIBAIOTCS 4epe3 KaTerOpHUIo
KayecTBa OCTOHHOW MOBEPXHOCTH, HAMYUE PAKOBUH, HAIUIBIBOB M CKOJOB, TaK KaK 3TH AC(PEKTHI
MOTYT CTaTh LIEHTPaMU KOHIEHTPALMU HANpsHKEeHUH W ouvaraMu paspyiieHus. B rtabmune Huxke
NpEeJCTaBlIeHa CUCTEMAaTH3alMsd BBIOPAHHBIX MOKa3aTeNeil ¢ yKa3aHHEeM METOJOB HX OIpEeICHUs
COIJIaCHO JIEUCTBYIOIIMM HOPMATHUBHBIM JOKYMEHTaM.

Taoauna 1. Homenkiiatypa mnoka3sartesieii KayecTBa OETOHHBIX JIOTKOB W MeTOIbI MX
KOHTPOJIs

I'pynna cBoiicte | ExMmHu4HbII Oo6o3navenue | Ennmnuna MeToa KOHTPOJIA
oKasareJb usMepenuss | (HopmaTusHbIi
JOKYMEHT)
Ddu3uko- [IpouyHoCTh Ha cxkaTHe R_b MIla Mexanuueckue
MeXaHUYeCKHe ucneitanus (FOCT
10180)
[TpounocTs Ha R_btb MIla Mexannueckue
pacTspKeHHe TP U3rude ucnsitanus (OCT
10180)
Uctupaemocts G r/cm? HcnbiTanue Ha
Kpyre UCTUpaHUs
(T'OCT 13087)
JoaroseyHocrs Mop0o30CTONKOCTh F LAKJIBI ba3oBblii MeTONT
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(T'OCT 10060)
Bononenponunaemocts | W Mapka Meron «MOKpOro
mataay (I'OCT
12730.5)
Bonomnoromnienne W_m % ITo macce (I'OCT
12730.3)
I'eomerpuueckne | OTKIOHEHHUE MO AJTUHE AL MM W3meputenbHbIi
(I'OCT 26433.1)
OTKJIOHEHUE TONILUHBI Ah MM N3mepurenbHbIn
CTCHKH ('OCT 26433.1)
HemnockoctHOCTB AP MM H3smepurenbHblii
(T'OCT 26433.1)

METOIUKA ONNIPEAEJIEHUA BECOBbBIX KOO®PUIIUEHTOB

OmpeneneHre 3HAYMMOCTH KaXIOTO TIOKa3aTelsi B HMHTETPAJbHOM OIIEGHKE KadecTBa
MPOU3BOAMWIOCH METOJOM JKCIIEPTHOTO OMNpOCa, B KOTOPOM NPHUHSUIM Y4YacTHUE CIELHAIUCTHI
CTPOUTEIBHBIX J1a00paTOPUid, MPOCKTUPOBIINKN HH)XCHEPHBIX CETe W TexHoyioru 3aBonoB JKBU.
JKkcrnepTaM MpeAarajlioch PaH)KUPOBaTh BBIOPAHHBIC IMOKA3aTeNd IO CTENEHUW WX BIUSHUA Ha
AKCILTYyaTAl[MOHHYIO MPUTOJHOCTh OETOHHBIX JIOTKOB. OOpaboTKa pe3y/lbTaToOB 3KCHEPTHBIX OLIEHOK
OCYIIECTBIISIIACh METOJJOM PAHT'OBOM KOPPETSLIUU C MMPOBEPKOI COTNIACOBAHHOCTA MHEHUM SKCIEPTOB
yepe3 pacueT koddduimenta KoHKopaanuu. B xone aHanm3a ObUIO YCTAaHOBJICHO, YTO HAWOOJBIINI
BEC B CTPYKTyp€ KadecTBa HMEIOT IOKa3aTeld AOJTOBEYHOCTH, @ HUMEHHO MOPO30CTOMKOCTh M
BOJIOHENIPOHUIIAEMOCTh, TaK KaK KMEHHO pa3pylleHue CTPYKTypbl O€ToHa mOJ BO3JEHCTBUEM
BHEIIHEH Cpelbl SBISIETCA OCHOBHOM NPUYMHOM BbIXOJA JIOTKOB U3 CTpos. [IpouHOCTHBIE
XapaKTepUCTUKU 3aHsUId BTOPOE MECTO IO 3HAYMMOCTH, MOCKOJBbKY COBPEMEHHBIE TEXHOJIOTUU
OCTOHUPOBAHUS MMO3BOJISIOT JJOCTATOYHO JIETKO JJOCTUTATh TPEOYEeMbIX KJIACCOB MPOYHOCTHU, TOTJA KaK
oOecreyeHrne BBICOKOHM IUIOTHOCTH U CTOMKOCTH K arpecCHBHBIM cpelaM TpeOyeT 0ojee cTpororo
COOJIIOICHHSI PEIETITYPhl U PEKUMOB TBEPJCHUA. | eoMeTpudeckre mapaMeTphl MOTYYHId MEHBIITHE
BeCOBble KOA(G(ULMEHTHl, OJHAKO MX HCHOPUPOBAHHME HEAOMYCTUMO, TaK KaK 3HAYUTEIIbHBIC
OTKJIOHCHHSI JICJIAl0T MOHTa)X HEBO3MOXXHBIM. Pe3ynbTaThl pacueTa BECOBBIX KOI(DPUIMECHTOB,
HOPMHUPOBAHHBIX TakUM 00pa3oM, 4YTOOBI MX cymMMma ObUla paBHA EIUHHIIE, MPEICTaBICHbI B
cieayromei Tabiuiie.

Tab6aunna 2. BecoBbie k03 (ppuuueHTsl NOKa3aTesell KayecTBa 0€TOHHBIX JIOTKOB

IToxa3zaTenap kauecTBa | YCJIOBHOE Cpennuii 0asa PaccunranHbIin
o0o3HayeHue PAHKUPOBAHUSA BECOBOIi
k03 pumuent (M_i)

Mop030CcTOHKOCTD F 9.2 0.22
Bononenponunaemocts | W 8.8 0.20

[TpounocTh Ha cxxkatne | R_b 8.5 0.18

[IpounocTs Ha U3THO R_btb 7.9 0.15
Bonomnorionienne W _m 7.1 0.12
['eomeTpuueckas A 54 0.08

TOYHOCTh

KauectBo nmoBepxHoctu | S 3.2 0.05

UTOIr'o 1.00
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CPABHUTEJIbHBINA AHAJIN3 U PACUET KOMIIJIEKCHOT'O IIOKA3ATEJISA

Jlnist mpakTHUeCKoM anpoOan METOAMKH ObUT MPOBEJEH CPABHUTENIbHBIN aHAIM3 JBYX MapTUi
OETOHHBIX JIOTKOB Mapku JI-1-8 OT pa3HBIX MPOU3BOJIUTENEH, YCIOBHO 0003HaueHHBIX Kak «llapTus
A» u «llaptus b». «llaptus A» U3roToBIEHa METOAOM BHOPOJMTBA C HCIOJIB30BAaHUEM
wiactuuuupyromux 1no6aBok, «llaptus b» — wmertogom BuOpompeccoBanus. s Kaxmgoro
€IMHUYHOTO TOKa3aTelis Oblla pacCUUTaHa OTHOCUTENbHAs olleHka kadectBa (K 1). [l nmokazateneii,
YBEJIMYEHUE 3HAYEHUS KOTOPBIX YIy4dlIaeT KayecTBO (HalpUMep, MPOYHOCTb, MOPO30CTOMKOCTH),
pacueT NMpOU3BOAMJICS KaK OTHOLIEHHE (HPaKTHUECKOro 3HAUEHUs K 3TajoHHOMY. [y mokasaTenei,
YBEJIMYEHUE KOTOPBIX YXYALIAET KayecTBO (BOOIOIJIONIEHUE, T'€OMETPUYECKUE OTKIOHEHHUS),
UCTOJb30Bajach OOpaTHas 3aBUCUMOCTb. OTAJOHHBIE 3HA4YeHHUS OBLIM HPUHATHl  COTJIACHO
tpedoBanusaM ['OCT 21509-76 u npoekTHON AJOKYMEHTAIIHH.

B xoxe nmabopaTopHBIX HCHBITAaHMHA OBLIO BBIABICHO, 4TO 00pasusl «Ilaptum A» mokaszanu
BBICOKHE PE3yJbTaThl MO KayeCTBY MOBEPXHOCTH M MPOYHOCTH HA CXKaTHe, OJHAKO UMeNIu Ooiee
BBICOKHE TOKA3aTEIN BOJOMOIJIOIEHHS, YTO XapaKTEPHO IS JIUTbEBOM TEXHOJOTUU C MOBBIIIEHHBIM
BOJIOLIEMEHTHBIM OTHOweHueM. OOpa3usl «llaptum b», H3roTOBIEHHBIE METOIOM IOIYCYXOIO
BUOPOIIPECCOBaHMSI, MPOAEMOHCTPUPOBAIIN IIPEBOCXOJHBIE TTOKA3aTEIH MOPO30CTOMKOCTH M TOUHOCTH
reOMETPUYECKUX Pa3MEPOB, XOTsS MX MOBEPXHOCTh UMeJa OONBIIYIO 1IEpPOXOBATOCTh. KoMImiekcHbIN
nokazarenb KadectBa (K kxomm) paccuuTthiBasicss Kak CyMMa [POU3BEIACHHNA  €IMHUYHBIX
OTHOCHUTEIIbHBIX [IOKa3aTeslel Ha MX BECOBble KOX(PQHUUMEHTH. Pe3ynbTaThl KBaJIMMETPHUUECKOTO
pacueTa CBEJCHbI B UTOTOBYIO TaOJIUILy aHAIIN3A.

Tabanna 3. PacyeT KOMIUIEKCHOT0 NOKa3aTe sl Ka4eCcTBa MCCIeyeMbIX IAPTHil JT0TKOB

Iloka3zareanb Bec Jrajnon | [laprust | Ouenka | Ilaprus | Ouenka | B3pemennas
(m_i) | (T'OCT) | A Ki(A) | b K i (b) | ouenka A
(daxt) (k)
Mopo3zocroiikocts (F) | 0.22 | 200 200 1.00 300 1.50 0.220
Bopounenpoununaemocts | 0.20 6 6 1.00 8 1.33 0.200
(W)
[Tpounocts Ha cxxkatue | 0.18 | 30 35 1.16 32 1.06 0.208
(MIIa)
[IpounocTh Ha U3TrUO 015 |40 4.2 1.05 4.5 1.12 0.157
(MITa)
Bononoriomenue (%) | 0.12 <5.0 4.8 1.04 3.5 1.42 0.124
I'eomeTpus (tounocts) | 0.08 1.0 0.9 0.90 1.0 1.00 0.072
IToBepxHoCTh (6a1T) 0.05 1.0 1.0 1.00 0.8 0.80 0.050
KommekcHsiit 1.00 1.031
1oKa3aTelb
3AKJIIOYEHUE

AHanu3 NOJyYeHHBIX JaHHBIX, PEICTABICHHBIX B TA0JIHUIE 3, TIO3BOJISET CAENIATh OJHO3HAYHBIN
BBIBOJI O MpeuMyiecTse npoaykuuu u3 «llaptum b». Hecmotps Ha To, uto «llapTust A» ¢popmanbHo
cootBeTcTBYeT TpeboBaHusM ['OCT u naxe npeocxogut «Ilaptuto b» mo mpouyHocTu Ha cxxatue u
TJIAJKOCTH TIOBEPXHOCTH, KOMIUIEKCHBIH KBaluMeTpuueckuii moxazarenb «llaptum b» oxazancs
cymectBeHHO Bbie (1.244 nmpotus 1.031). 310 00yCIOBIEHO 3HAYUTETHLHBIM BKJIAJIOM IOKa3aTesei
JOJTOBEYHOCTH — MOPO30CTOMKOCTH U BOJIOHEIPOHHUIIAEMOCTH, KOTOpPbIE Y BHOPOIPECCOBAHHBIX
U3JeNuii  OOBEKTUBHO BBIIE 3a cYeT Oojiee IUIOTHOW YNAKOBKH 3allOJIHUTENsT M HU3KOTO
BOJIOLIEMEHTHOTO OTHOIIEHUs. MeTton BHOpOMUTHS, mpuMeHeHHbI ana «l[laptum Ay, obecrneuunn
JYYIIyI0 OCTETHKY, HO OoJjiee TOpHUCTas CTPYKTypa O€TOHa, BBISBICHHAS 4Yepe3 IOKa3aTellb
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Bogonoriomenus (4.8% npotus 3.5%), co3maer NpeAnochUIKA s Oosiee OBICTPOro pa3pylICHUs
JIOTKOB B YCJIOBHUSIX MONEPEMEHHOIO 3aMOpPaXMBAaHUS U BO3AEUCTBHS Cyab(paTHBIX BOA. Takum
o0pa3oM, TpaJWLMOHHAsI OLEHKa TOJIbKO MO Kiaccy OeToHa (IPOYHOCTH) MOIJIa Obl MPHUBECTH K
OoMOOYHOMY BBIBOAY O PaBHO3HAYHOCTH MAapTHH WM Ja)ke MPEeUMYIIeCTBE MEpBOM MapTUH, TOTAa
KaK KBaJIMMETPUUECKHUI MMOAX0/ BCKPBUI CKPBITHIE PUCKHU SKCILUTyaTaI|H.

BHenpenue mnpeacTaBieHHOW METOJUKM KBaJIMMETPUYECKOHW OLIGHKM Ha MPEeJIpUsATHIX
CTPOMMHIYCTPUU U IPHU BXOJHOM KOHTPOJIE Ha CTPOMTEIBHBIX OOBEKTaX MO3BOJUT CYIIECTBEHHO
MOBBICUTh OOBEKTUBHOCTH BHIOOpA MOCTABIIUKOB. Ilepexosl OT MHTYUTHUBHOTO WM OAHO(MAKTOPHOTO
BbIOOpa MaTepuajoB K HaydyHO OOOCHOBAHHOMY MAaTeMaTHMYeCKOMY aHaJln3y oOecredrnBaeT
HKOHOMHUYECKYI0O  3(()EeKTUBHOCTH B  JOJTOCPOYHOM  TEpPCHEKTHBE 3a  CYET  CHIDKEHUS
AKCIUTyaTal[MOHHBIX PAacXO0B Ha PEMOHT M 3aMEHy BOJOOTBOJHBIX cucTeM. Pa3paboraHHas Mozenb
ABJISICTCSI THOKOM M MOXET OBITh aJanTHPOBaHA MO CHEIU(PUUECKUE YCIOBHS SKCIUTyaTallud MyTeM
KOPPEKTUPOBKU BECOBBIX KO3()()UIIMEHTOB, HampuMep, IJi PErHOHOB C CYpOBBIM KJIMMAaTOM BeC
MOPO30CTOMKOCTH MOET ObITh eme Oonee yBeiauueH. PekoMmeHIyeTcss BKJIIOYEHHE JAHHOTO
aNropuT™Ma OLEHKM B TEHAEPHYIO JOKYMEHTALMIO NpPU 3aKylKaX MaTepuasoB JJI OTBETCTBEHHBIX
MHPPACTPYKTYPHBIX OOBEKTOB, UTO CO3AacT Oaphep sl HeloOPOCOBECTHBIX MTPOU3BOAUTENEH U OyaeT
CTUMYJIMPOBATh BHEJAPECHHUE MEPEIOBLIX TEXHOJOTUN ITPOU3BOICTBA OCTOHHBIX M3aeaui. [anpHelee
pa3BUTHE TEMbI MPEAINOIaraeT aBTOMATH3AIMIO PACYETOB M CO3JaHHE MPOrPaMMHOTO OOECIEeUYCHHMS,
uHTerpupyemoro B BIM-cuctembl mNpoekTHpOBaHUS, Uil ONEPATUBHOTO IMOA0Opa W3ACTUN C
ONTUMAJIbHBIM COOTHOILIICHUEM IIEHbI U Ka4eCTBa.
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ITPOLHECCYAJIBHBIE CPOKHX B AIMUHUCTPATUBHOM
CyaonrPOM3BOACTBE: MEXKY 3AKOHOM U PEAJIBHOCTbBIO

Hou Acmuna Anopeesna
mazucmpanum epynnot OMFIO3-12509MBAyz2ac
Mocxosckuii ynusepcumem « Cunepeus», Aimamul, Kazaxcman

AHHOTaALINA:

Cratbst OCBSIIEHA aHATTU3Y TIPOIIECCYATbHBIX CPOKOB B a/IMUHUCTPATHBHOM CYJOTIPOU3BOICTBE
Poccuiickoit @enepanuu B KOHTEKCTE MX COOTBETCTBHUS pealbHOU cyneOHOW mpaktuke. Ha ocHOBe
aHajm3a mocTtaHoBiieHH BepxoBHoro cyma P®, 0630poB cymaeOHON MpaKTUKK W JaHHBIX CyAeOHOM
CTATUCTUKU BBISBIISIOTCS KPUTUYECKHE TOYKA HECOOTBETCTBUS MEXKIY YCTAHOBJICHHBIMH 3aKOHOM
CPOKaMHU M BO3MOXXHOCTSIMH HX MpaKTH4ecKoro coOmwoaeHus. llpeayararorcss pexoMeHIAlUU I10
COBEPUICHCTBOBAHUIO 3aKOHOJATENIbLCTBA U CY1€0HOM MPaKTUKH.

KitoueBbie ciioBa: aAMUHUCTPATUBHOE CYAONPOU3BOACTBO, MPOLECCYaAIbHBIE CPOKH, 3Tarlbl
pazouparennsctBa, KAC PO, cynebHas mpakTuka, mporeccyaabHas SJKOHOMHUS.

BBEJIEHUE

JIroboe cynonpou3BOJCTBO, KaKOil ObI XapaKTep OHO HM HOCHJIO, HYX/IAeTCsl B ONpPENEIEHHBIX
BpPEMEHHBIX pamMKax. OHM HYXHBI HE JUIS TOTO, YTOOBI JIMIIUTH I'PaXk/1aH BO3MOKHOCTH 3allIUTUTH CBOU
IIpaBa — HANpPOTUB, OHM HY)XHbl HMMEHHO MJsi TOro, 4YToOBl 3Ta 3amMTa ObUIA JOCTYIIHOM,
npenckasyeMoil, cnpaseniauBoi. IlpencraBpTe cebe cuTyanuioo: aAMUHMCTPAaTUBHBIA HCTELl —
IIEHCUOHEP, MBITAETCA OCIOPUTH HENPABOMEPHOE JACHCTBHE OpraHa BJACTH, JIMLIMBILETO €ro
COLIMaJIbHOM BhITUIATHL. ECiu 1€710 MOXKET TSHYThCS roJibl, 0€3 ICHBIX CPOKOB Ha Ka)/10M JdTare, TO 3Ta
NEHCHOHEpKa Je-(paKkTo TepseT BO3ZMOXKHOCTh Ha 3amuTy. BOT modeMy BOmMpoc O MpOLECCyallbHBIX
CPOKax — 3TO BOIIPOC O KOHCTUTYLIMOHHOM IIPABE.

Opnako Mexny Tem, 4To HamucaHo B Kopaekce agMUHHCTPATUBHOTO CYAOINpou3BojacTBa Pd
(KAC P®), u TeM, 4TO MPOUCXOIUT B CYAE, YACTO — HE CKaXYy, YTO BCEI/a, HO YaCTO — BO3HUKAET
3a30p. Cynbpu meperpykeHsl, Jeja CIOXKHEE, YeM aBTOpBl 3aKOHa KOIJa-TO MpeAIosarai,
IIPUBJIEKAIOTCS. AKCIEPThI, IMPOBOJATCS JOMOJHUTEIbHBIE MCCIEAOBAHUSA, M CPOKH HAUYMHAIOT
pa3be3KaThCs C PEAIBHOCTBIO.

[enpro paHHOW CTaThu SABIISIETCS AaHAIW3 JTOTO pPa3pblBa, BBIABICHHE €r0 INPUYMH U
(dbopmMynupoBaHuE NMPEATIOKEHUN IO €ro MPEOI0TICHHUIO.

OCHOBHAA YACTb
1. KonuenTyanbHas 0a3a: 4TO TaKO€ MPOLECCYaIbHBIE CPOKH U TOYEMY OHU BaXKHBI
[IponeccyanbHble CPOKM — 3TO YCTAHOBIIEHHBIE 3aKOHOM HHTEpBaJIbl BPEMEHH, B TEUCHHE

KOTOPBIX JIOJDKHBI OBITH COBEPIIEHBI MPOIECCyalIbHbIE JEHCTBUS y4aCTHUKAMHU CYyJIONPOU3BOJICTBA
win cynoMm. Kazamoch Obl, ompeaeneHHe MNPOCTOe, MEXaHUCTUYHOE. Ho B N1eHCTBUTENBHOCTH,
MpoIIeCCyaIbHbIE CPOKH — ITO BOTUIONIEHNUE HECKOJIBKHUX MTPOTUBOIIOIOKHBIX TSHICHIIUH B IPaBe.

C oIHOM CTOPOHBI, ATO BBIpAXKEHHE HJIEU CIPABEIJIMBOrO pazdouparenbcTBa. Korma cTOpoHBI
3HAIOT, B KaKUE€ CPOKU CYyJ MPHUMET pEelIeHHUEe, OHU MOTYT IUIAHUPOBATh CBOIO JKW3HbB, IIAHUPOBATh
cBoit 6usHec. C apyroil CTOPOHBI, ITO BRIPAKEHUE HUJIEU MPOIECCYaTbHON YKOHOMHUU: PECYPCHI Cyna
OTpPaHUYEHBI, U CPOKU TIOMOTAIOT Cyly paboTaTh 3P deKTHBHEE.

Konekc agmuuucTpatuBHoro cyaonpousBoactsa PO 2015 roga — 3To pe3yiabTaT MHOTOJIETHUX
nebaTtoB 0 TOM, Kak HaiiTh »TOT Oamanc. Ha kaxxmom sTame pa30oMpaTenbcTBa YCTAHOBJICHBI CPOKHU:
CPOKM JUIsl TOAAYud HCKa, CPOKH Ui OTBETa Ha WCK, CPOKH [JIsl TPOBEACHHS CyneOHOTrOo
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pa30uparenbCcTBa, CPOKH JUIsl BBIHECEHUS PEIICHHS, CPOKH IS TMOJa4yM areUISIUOHHON >KaloOBbl,
CPOKH I pACCMOTPEHHUS aIeUILIUOHHOM 5KaI00BbI.

Ho Bo3HHMKaeT BOMpOC: COOTBETCTBYIOT JIM 3TH CPOKH PEATbHBIM BO3MOXKHOCTSIM CyneOHOMU
cuctembl? JlocTaTOUHBI M OHU AJIS CHpaBeIMBOrO pasdupatenbcTBa? M3nuinHe jIu BEIUKUA OHU B
HEKOTOPBIX CiIy4asx?

2. DTanbl aIMUHUCTPATUBHOTO CYJONPOU3BOICTBA U YCTAHOBJIICHHBIE HA HUX CPOKH

AnmMuHUCTpaTUBHOE Cynonpou3BoAcTBO 0 KAC P coCcTOUT U3 HECKOJIBKUX 3TAMOB.

[lepBpiii  3Tam  —  BO30yXJAE€HHE TNPOM3BOACTBA IO  aJMHUHUCTPATUBHOMY  JIEny.
AIMUHHCTpAaTUBHOE JEN0 BO30yXKJaeTcs Ha OCHOBAaHMM WCKa aJMHUHHCTPATHBHOTO HCTIA
(rpakJaHUHA WM OpraHHU3allM, MpaBa KOTOPHIX HApyIIEHbl OPraHOM BIIACTH, WJIU WX 3aKOHHOTO
MpeAcTaBUTENs ). 3aKOH HE YCTaHABIMBAaET CPOK i mojaun ucka HemnocpeacTBeHHO B KAC P®
(uacts 1 crathu 131 KAC P®), onHako ycTaHaBIMBAaeT UCKOBYIO JaBHOCTh B TPU Mecsla s 1ei 00
OCIIapUBAaHUU HEHOPMATHBHBIX aKTOB, pEHICHUNA U NeHCTBUM (0e3/1eHCTBUS) OPraHOB BIACTH (CTaThs
259 KAC P®). D10 03HauaeT, 4TO HUCTEIl MOJDKEH MOAATh MCK HE TMO3JHEee, YeM uyepe3 TPH Mecsla
MIOCJI€ TOT0, KaK OH Y3HaJl WJIH JIOJDKEeH ObUT y3HATh 00 YKa3aHHOM JeHCTBUU (0e3/1eHCTBUN).

Bropoii aTan — noaroroBka jena k cyjnedHomy pa3ouparenbetBy. Cyabsi, B TEUSHHE TSITH THEH
C MOMeHTa moctymieHus ucka B cyd (cratbs 136 KAC P®), momken ero pasobparts. Ecim mck
OTBEYaeT TPeOOBAHUSAM 3aKOHA, Cy/bsl BO30YKJaeT MPOU3BOACTBO, €CJIM HE OTBEYAET — BO3BpAIAET
UCK. 3aTeM CyAbsl BBIHOCUT OIpEAeNIEHHEe O MOATOTOBKE JeNia K CyneOHOMY pa30oHpaTeNbCTBY U
Ha3Ha4aeT CPOK ISl MOJATOTOBKH — Kak mpaBmiio, 3To 30 quel (ctaths 139 KAC PO).

OTBeTunKk — Oprad MyOJUYHOW BJIACTH — JOJKEH B YCTAHOBJICHHBINM CyAbEH CPOK IMOJATh
OT3BIB Ha MCK. DTOT CPOK TAK)KE€ HE MOXKET ObITh MeHee naTh fHel (ctaThs 146 KAC PD).

Tpertuit sTan — cyneOHoe pa3OuparenscTBO. Jleno paccMaTpUBAaeTCs B OTKPBITOM CyneOHOM
3acelaHuM (C UCKIIOYEHHUSIMHU, MPETyCMOTPEHHBIMU 3aKOHOM). Cyabsi MOXKET pacCMOTPETh €0 B
YIOPOIIEHHOM WM B OOBIYHOM MPOU3BOJACTBE. B ympoméHHOM MpOU3BOACTBE JEJI0 pacCMaTpUBAETCA
0e3 TpoBeICHHsI YCTHOTO pa30upaTenhCcTBa, €CIM CTOPOHBI coriacHel (ctaths 167 KAC PD). B
OOBIYHOM  TPOU3BOJICTBE TMPOBOAMUTCA CydeOHOE 3acedaHHe, U3ydaloTCs J0Ka3aTelbCTBa,
BBICJIYILIUBAIOTCSI OOBSICHEHUS CTOPOH.

BaxxHblif MOMEHT: 3aKOH YCTaHABIMBAET, YTO CYJ JOJDKEH PACCMOTPETH JI€JI0 B Pa3yMHBIM CPOK

(cratbsa 28 KAC P®). Ho uyTo 3T0 3HauuT — "pazymusbiii cpok"? 3akoH HE 1aeT YETKOTO OMpPe/IeICHHUS.
DTO OCTaBISIET CYIbSM 3HAUUTENBHYIO AUCKPEIMIO, HO OJHOBPEMEHHO CO3/1a€T HEONpeAesEHHOCTh
JUTSL CTOPOH.

UeTEpThIii 3TAanm — BhIHECEeHUE perieHus. Cynbs mociie OKOHYaHUS CyeOHOTO pa30upaTenbCTBa
(WM B TEUYEHHE MATH JHEH 1mocie Hero) AojikeH BoiHecTH penienue (ctaths 170 KAC PO). Pemenue
JIOKHO OBITh TMHUCBMEHHBIM, COJEpKaTh OMMCATEIbHYIO, BBOJHYIO, MOTHBUPOBOYHYIO U
PEe30II0TUBHYIO YacTu. [loAroToBKa 000CHOBAHHOTO PEIICHUSI — 3TO TPYAOEMKHUHN MTPoIIeCcC, 0OCOOCHHO
€CJIM JIEJIO CIIOXKHOE.

[IaTe1ii 3Tanm — amneusIIIMOHHOE TPOM3BOJCTBO. CTOPOHBI HMMEIOT MPaBO Ha O0KalOBaHWE
pElIeHUs Ccy/ia IepBOi MHCTAHIUH IMTYTEM I0/Iauy aneJUISIUMOHHON kano0bl B Teuenue 30 qHei co qHs
BbeiHeceHus permreHus (ctaths 219 KAC P®). AnemsmuoHnHas xano0a JOKHA OBITh MOJaHa B CY/
nepBoid mHCTaHIMKU. Cyq TEpBOM HMHCTAHIIMM WMEET TPaBO BO3BPATHTH JKajoly, €CIM OHa He
COOTBETCTBYET TpeboBaHMsIM 3aKkoHa (cTaThs 223 KAC POD).

ATeTUTSIITUOHHBIN CYJ JIOJDKEH PACCMOTPETH )kalto0y B TeueHue 60 THeH co IHA €€ MOCTYIUICHUS
B anesusinuoHHbI cyn (cratba 234 KAC P®). OnHako Ha NpakTUKE, YYUTBIBAsI 3arpy’KEHHOCTb
amneJISIIUOHHBIX CYJIOB, 3TOT CPOK YACTO MEPEXOAUT B KATETOPHUIO MOXKEIAHUMN, a He TpeOOBaHUI.

[lectoii sTam — KaccanmoHHOe mnepecMoTpeHue. CTOpPOHBI MOTYT TMOJaTh KacCallMOHHYIO
xano0y B TeueHue 60 mHEN co MHS BBIHECEHUS aneuianuoHHoro pemeHus (ctatbs 258 KAC POD).

84



Mexnynapoanbiii HayuHbli :kypHaia AKAJEMHUK Ne 1(292) 2025 .

Kaccanmonnslii cy 10KeH paccMOTpeTh kaito0y B Teuenne 30 aHel co Hs €€ MOoCTyIieHus (CTaThs
276 KAC PO).

3. IIpo6ieMbl COOTBETCTBUS CPOKOB 3aKOHOATENILCTBA PEATILHON MTPAKTHKE

Teopuss u mpakTHKa 4YacTO HE COBMAAalOT. DTO OCOOCHHO 3aMETHO B aIMUHUCTPATHBHOM
CYIOTPOU3BO/ICTBE.

[TpoGnema 3.1. Ileperpyk€HHOCTH CY/IOB

Poccuiickue cynpl — 3TO meperpykeHHas cucreMa. Kaxaplid cyabs epBOi MHCTAHIIMK OOBIYHO
paccMaTpuBaeT COTHHU JeN B To. DTO O3HAuYaeT, YTO Ha MOJATOTOBKY Jeda K pa3OupaTesbCTBY, Ha
MPOBEJICHUE CaMOro pa3dMpaTeNbCcTBA, HA HAMKCAHUE PEHICHHs] OCTa€TCs OTrpaHHUUYEHHOE BpEMS.
Pesynbrat? Cpoku pa3sMHUHAIOTCS C peaIbHOCTHIO. [[e10, KoTopoe M0KHO OBIIIO0 OBITh pACCMOTPEHO 3a
7IBa Mecsa, TAHETCS MOJITroAa.

[Ipo6nema 3.2. C10XKHOCTB €7 M1 HEOOXOAUMOCTH B IOMOJHUTEIBHBIX HCCIEIOBAHUAX

AJIMUHUCTpPATHBHOE JIEJI0 MOXKET OBITHh CIOXHBIM. Hampumep, neno 06 ocmapuBaHUW peHICHUS
OpraHa BJIAacTH O CaHUTAPHO-AMUJEMHUOJIOTHYECKOM HaKa3aHWU MOXKET TpeOoBaTh MPOBEICHUS
9KCIIEPTHU3bI, HCCIEIOBAaHUS MHOKECTBAa JOKYMEHTOB, BBICIHYIIMBaHUS cBHIeTenei. Uem cliokHee
neno, tTem Oosblle BpeMeHU TpeOyeTcss Ha ero paszoupatenbcTBo. OIHAKO 3aKOH YCTAaHABIIMBACT
CPOKH, KOTOpBbIE He TU(PPepeHIInPYIOT Cllydan Mo CI0KHOCTH.

[Ipo6nema 3.3. OnpenenéHHOCTb NOHATHS "pa3yMHBbIHN cpok"

Kak ormeuanoch BbllIe, 3aKOH TpeOYeT, 4TOOBI CyJ] pacCCMOTpeEI AeJI0 B pa3yMHBIH CPOK, HO HE
ONpeAesieT, YTO ATO 3HAYUT. EBponelckuid cya Mo mpaBaM 4eJIOBEKAa B CBOEH MPAKTUKE YCTAHOBUII
KpUTEPUN ISl ONPEENICHNs Pa3yMHOCTH CpOKa: CIOKHOCTh JI€Jla, MOBEJAECHHE CTOPOH, MOBEJCHUE
cyneOHbIX opraHoB. Ho B poccuiickomM 3aKOHOJIATENbCTBE 3T KPUTEPUU HE CPOPMYIHPOBAHBI SBHO,
YTO OCTaBJISIET MECTO JJISl CYObEKTUBU3MA.

[Ipobnema 3.4. DnexkTpoHHU3aIMs CYJOIPOU3BOACTBA U MEPEXOJHBIE TPYIHOCTH

B nmocnennue roApl  Ccynbl  aKTUBHO  BHEAPSIOT  3JEKTPOHHBIK  JJOKYMEHTOOOOPOT,
BUJCOKOH(EPEHII-CBA3b. DTO B TEOPUU JODKHO YCKOPUTH CYIONPOW3BOACTBO. Ho Ha mpakTuke
MEPEXOIHBIN MEPHUO YacTO COMPOBOXKIACTCS TEXHMUYECKUMHU COOSIMH, MpoOIeMaMu C JOCTYIOM K
CUCTEMaM, YTO MOXKET MPUBECTH K HAPYIICHHUSIM CPOKOB.

4. ITpumeps! U3 cyaeOHOM MPaKTUKH

0O0630psI cynebOHOM nmpakTuku KaccanmoHHOTo cyaa o0miel IOpUCIUKIMYA PETYASPHO BBISBISIOT
HapyIIEHUs CPOKOB.

Hanpumep, B ogHOM M3 0030pOB OTMEYANOCh, YTO CYJbl HEPEAKO HAPYHIAIOT CPOKU IS
MOJITOTOBKH JIeN1a K pa30upaTeabCTBY, yCTaHABINBAs MOBTOPHBIE CPOKH MOATOTOBKH 0€3 10CTaTOUHBIX
OCHOBaHUWU. JTO MPUBOJNT K TOMY, UTO J€JIa, KOTOPBIE JTOKHBI ObUTH OBITH PACCMOTPEHBI 32 ABA-TPU
Mecsla, paccMaTpUBaIOTCs roJl U Ooiee.

B npyrom o0630pe oTMe4anoch, YTO CYyIAbl HEPEOKO BBIHOCS pEIICHUs, HE COOII0AAI0T
TpeOoBaHUE O HAJTMUYUKU MOTHUBHUPOBOYHON YACTH, YTO MPUBOIUT K OTMEHE PEIICHUN aneUIsIIIMOHHBIMU
CyJIaMHU U, KaK CJIEJICTBUE, K HEOOXOIUMOCTH IIEPeCMOTpa Jejia Mo CYIIECTBY.

3AKJIFOYEHUE

[IpoueccyanbHble CpPOKM B aIMUHUCTPATUBHOM CYAONPOU3BOJCTBE — ATO HE MPOCTO
(dbopManbHBI 3JEMEHT MPOLEAYPHI, 3TO TapaHTHS CHPABEJIUBOTO Pa3OMpPATENILCTBA, JOCTYITHOCTH
MPaBOCYAUS, 3aIUTHl KOHCTUTYIIHOHHOTO TIpaBa Ha CyJeOHYIO 3aIUTYy.

Opnako MeXAy TeM, YTO HAIMCaHO B 3aKOHE, U TeM, YTO MPOUCXOJUT B PEaIbHOCTH, 4acTO
BO3HHUKAeT 3a30p. [IpUyMHBI 3TOro paspbiBa MHOT00Opa3HbI: MEPErpPYKEHHOCTh CYJOB, CIOKHOCTh
JIeJ1, HEONPeNeNEHHOCTh MOHATHUS ""pa3yMHBIN CPOK"', TEXHUUECKUMH COOU MPH JIEKTPOHU3ALINH.

Jli1g ipeo1osieHus 3TOro pa3pbiBa HEOOXOAUMO, Ha Hall B3IJIS, CIEAYIOIIEE.

Bo-nepBrix, auddepeHnmanys CpokoB B 3aBUCUMOCTH OT CJIOXKHOCTH Jena. 3aKOH JOJDKEH
MPEeyCMOTPETh Pa3IMUHbIE CPOKH JIJISl pa3IMYHBIX KaTETOpUil Jell.
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Bo-BTOphIX, Oosiee 4€TKOE onpeiereHne NOHATHS "pa3yMHBIM CPOK" ¢ yKa3aHMEM KOHKPETHBIX
KPUTEPHUEB.

B-tpeTpux, yBenmuueHue pecypcoB g CyneOHOM CHUCTEMBI, B TOM YHCIE HalMa
JOTIOJIHUTENBHBIX CYE€H U TEXHUYECKOrO IIEPCOHAIA.

B-4eTBEPTHIX, COBEPIICHCTBOBAHME CYJEOHOH CTAaTUCTUKM U €€ HCIOJIb30BAHUE IS
OIIpEEIICHUS ONITUMAJIbHBIX CPOKOB.

Tonbko uyepe3 KOMIUIEKCHBIH MOAXOJ K PELICHHI0 NPoOJIeMbl CPOKOB B aJMHUHHUCTPATUBHOM
CYJIONPOU3BOJICTBE BO3MOXKHO JOCTUYb TOTO OajaHca MEXIy CHpPaBeIJIMBOCTHIO U MPOIECCYalbHON
HKOHOMHEW, KOTOPBIN ABJISIETCS LENBIO alalTUBHOTO (PYHKIIMOHUPOBAHUS CY/I€OHOM CUCTEMBI.
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BLJIIM BEPY YJAEPICIHJE JEHCAVJIBIKTBI HBIFAMTY/IBIH,
MEJATOTUKAJIBIK ACTIEKTIJIEPI

Kaitnayoe IHlammoix bexoonamynot
Anamamuor . KJ{CB IIDKK «)Koeapol meouyunanvix konnedxcin KMK oxvimywbicoi

AHHOTANUA

Makanana OuriMm Oepy yAepiCiHAE ACHCAYIBIKThI HBIFAUTYIBIH MEJaroruKalblK acleKTiIepl
FBUIBIMH TYPFBIIaH KapacTeIpeiiaabl. Kasipri 6imim Oepy kyliecinae OiiM amymbutapabH GU3UKAIBIK
KOHE TICHUXOAMOIIMOHAJJBIK JCHCAYIBIFBIH CaKTay ©3€KTI Mocene OoJbln TaObulafgbl. 3epTTey
OapbIChIHAA JIEHCAYIBIKTHl CAKTAWTHIH IEJAarOrUKaJblK TEXHOJOTUSIApAbIH TEOPHSUIBIK Heri3aepi,
MearorThlH KoCIOM KBI3METIHJEI pejl JKoHe Kojaiuibl OimiM Oepy OpTachlH KaJlbIITaCTBIPYIAbIH
MaHbI3bl TannaHaabl. COHBIMEH Karap cajayaTThl ©Mip CalTbhlH KaJbIITACThIpyFa OarbITTajFaH
NEarOTUKAJIBIK  1C-OpeKeTTepAiH OUIIM  adylibUIapAblH OKY MOTHUBALMSCHl MEH TaHBIMJIBIK
OeJICeHIUTITIHE ocepl cumaTrTanaabl. Makama HOTHKenepi OuTiM Oepy YHWBIMIApBIHIA NCHCAYIBIKTHI
HBIFAHTyFa OaFbITTaIFaH TeIarOTHKAJBIK )KYMBICTBI KETUIIIPYTe MYMKIHIIK Oeperi.

Kiar ce3gep: OiniMm Oepy yaepici, JAEHCAYIbIKThl HBIFANTY, MEJarorukajiblK acHeKTuIep,
JIeHCAYIBIKThI CAKTaUTBhIH TEXHOJIOTUSIAP, CalayaTThl ©MIp CaThI.

TakpIpbINTHIH 63eKTiNiri: Ka3ipri skahangany xaraaiipiHna OutiM Oepy kyieciHe KOHbUIaThIH
Tajanrtap KypJeleHin, OUIiM alylmbulapAblH HMHTEJUIEKTYalIblK JaMyMeH KaTap (M3HKaJBIK JKOHE
MICUXO3MOIMOHAIIBIK JCHCAYIIBIFBIH CaKTay MOceJec] ajlIbIHFbI KaTapra MIbIFyaa. AKIapaTr KeJIeMiHiH
Y3IIKCI3 apTyhl, MAQPPIBIK TEXHOJIOTUSIIAPABI KCHIHCH KOJIAaHY, OKY KYKTEMECIHIH )KOFapbUIayhl )KOHE
KO3FaJIbIic  OCJICEHNUTINHIH TeMeHAeyl OLTiM  allylmbulapblH  JI€HCAYIbIK KOPCETKIIITEepiHiH
HamapijayblHa ajbeill  Kedayme. by oskarmait Ourim  Oepy yaepiciHIe IeHCaylnbIKThl HBIFAHTyFa
OaFpITTAJIFAH  TEAArOTMKAJBIK TOCUIIEpAl  FBUIBIMH  TYPFBIJAH HETI3ACYNIH MaHBI3IbUIBIFBIH
alKbIHIANBI.

JleHcaynbIKThI HBIFAUTY Maceneci TeK MEAMLIMHAIIBIK aceKT PeTiH/e FaHa eMec, Me1arorukajibIK
YAepicTiH axkbipamac Oeiri peTiHae KapacThIpsulybl THiC. Cebebi O1TIM adylIbIHBIH OKY JKETICTIri,
TaHBIMIBIK OCNCEHNUTIr JKOHE oNIEyMETTIK OeiiMenyi OHBIH JIeHCAYIbIK JCHICHIMEH THIFbI3
OaiinanbicTbl. OChl TYPFBIIAH aJfaHJa, ACHCAYIBIKThl CAKTAMTBHIH MeJaroruKajblK TEXHOIOTHUsIapabl
Oimim Oepy TokipuOeciHe KyHenl eHrizy 3aMaHayd IMeJarorukaHblH ©3eKTI MiHAETTepiHIH Oipi O0bII
TaObLUIadbI.

Kazipri 6iniM Oepy KeHICTIriHie OUTIM allylmIbUIapAblH JCHCAYIBIFBIH CAKTay >KOHE HBIFANUTY
MoceJiecl MeJaroruKaHblH MaHbI3/Ibl FBUIBIMU OaFbITTaphIHBIH OipiHe alHaIbII OTBIP. AKIAPaTTHIK
KYKTEMEHIH apTybl, HUQPPIBIK TEXHOJOTHSUIAPABl Y3aK TMaljajiaHy, KO3FaJIbIC OEJICEHIUIITTHIH
TOMEHJIeyl OUIIM aymbuiapAblH (U3MKAIBIK KOHE IICHXOIMOLMOHAIIBIK JKaFdalblHA Tepic acep
etyne. OcwiFan OaiylaHBICTBI OUTIM Oepy yaAepiciHAE ACHCAYJIBIKTHI HBIFAWTyFa OarbITTalIFaH
MearoruKajIbIK TOCUIIEPAl FEUIBIMU TYPFBIJIaH HET13/Iey ©3€KT1 O0JIBIN TaObLUIa IbI.

JleHCaynmbIKTBl HBIFAUTY YFBIMBI OUTIM  amymibUlapAblH  (U3MKAJIBIK, TCHXUKAJIBIK KOHE
QJIEYMETTIK 9JI-ayKaThlH KaMTaMachl3 eTyre OarbITTaliFaH KeIIeHMl MeAarorukajblk dcepiep Kyieci
peTiH/E KapacThIPbLIaIbI.

1. JleHcaynbIKThI CAKTaWTBIH TTEaroruKaJIbIK TEXHOIOTHSIIAPIBIH TEOPHUSIIBIK HET131epi.
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Foutbivu omeOuerTepae NeHCAYTBIKTBI CAKTaWTBIH TEJarOruKaIbIK TEXHOIOTHsIap OimiM Gepy
yZAepiciH OiiM aJIylIbIHBIH >Kac, (U3HOJOTHMSIIBIK JKOHE ICHXOJIOTHSUIBIK EpEKILeTIKTepiH ecKepe
OTBIPBINT YHBIMJIACTBIPYFa OarbITTallFaH JKyie peTiHle cumartaiaabl. byl TexHoimorusigap OKy
KYKTEMECIH OHTAMIaHIBIPYIbI, OKY MCH JeMaJIbIC PeKUMIHIH CaKTalybIH, cabak OapbhIChIHIA OeICcCeH I
omicTepi KOJAaHyAbl KAMTHIBI.

3epTTeynep KOpCceTKeH e, NeHCAYIbIKThl CAaKTaWThIH TEXHOJIOTUsIApAbI JKYHenl Koigany 011iM
aJMyImIbUIApABIH IapIiay IeHTeHlH TOMEHIETIN, TaHBIMABIK OCJICEHIUIITIH apTTHIPAAbl KOHE OKY
KETICTIKTEPIHIH TYpaKThl OOIybIHA BIKIAJ €TEIl.

2. [legarorTeiH qeHCAYNBIKTHI HBIFAUTYNAFBI KOC10U poi.

binim OGepy yaepiciHe MNeNarortThlH KociOW KbI3METI OUIIM  ajdylIbUIapAbIH JACHCAYJbIFbIH
HBIFaliTyFa Tikened ocep eremi. IlemarorTelH IeIarorukaiblK KapbIM-KAaTBIHACHI, SMOIMOHAJIBIK
TYPaKTBUIBIFB JKOHE TYJIFAJIBIK YCTaHBIMBI OUTIM  alyIIBIHBIH TCUXOJOTHSUIBIK  JKal-KyHiH
KaJIBINTACThIpaabl. FBUTBIMU TYpFbIA aiFaH/Aa, MEJarorThlH cajiayaTThl eMip CalThIH HacUXaTTaybl
KOHE JKeKe YJT1 KepceTyl TOpOueNiK BIKHalJbIH TUIMIUITIH apTThipaabl. COHBIMEH Karap mexaror
OlTiM anympUIapaa ACHCAYIBIK MOJIEHUETIH KaJIbIITACTBIPyFa, ©3 JACHCAY/IbIFbIHA JKayalKepIITiKIeH
Kapay KY3BIPETTUIITIH JaMbITyFa OaFbITTaIFaH OKY-TOpOHUE )KYMBICTAPBIH YHBIMIACTHIPYHI THIC.

3. biim 6epy opTachl )KoHE JIEHCAYITBIKThHI HBIFAUTY.

JleHCaynmbIKThl HBIFAUTYIBIH MaHBI3AbI (PaKTOPhI — Kayilci3 JkoHe KoNaiuibl OiniM O6epy opTachiH
KaJBINTAacThIpy. Byl opTra caHWUTapibIK-TUTHEHANBIK TalanTapAblH CaKTaldyblH, MCHXOJIOTHSIIBIK
KOJIIay/Ibl, 9JIEYMETTIK ©3apa OpPEKETTECTIKTIH OHTAMIIBI MOJEIIH KaMTH Ibl. FhuthiMu 3epTTeyep O11imM
Oepy OpTachIHBIH camachl OUTIM aJIYIIBUIAPABIH AMOLUMOHAIIBIK TYPAKTBUIBIFEI MEH OJICYMETTIK
OeifimMieyiHe TiKeJel ocep eTeTiHIH AdeNaeiai.

KopbITbIHABI

KopeITeIHIBIIAN Kente, OuniM Oepy YIepiciHae eHCAyIbIKTBl HBIFAUTY — TIeHarorHUKaIbIK
KbI3METTIH FBUIBIMHM HETI3/I€ITeH, JKYHesl koHe MaKcaTThl OarbIThl 0OJbIN TaObLIaabl. [leHCcaymbIKThI
CaKTaWTBhIH TMEIaroruKajblK TEXHOJIOTHSIAPIbl €HT13y, MEAarorThlH KOCIOM >KayalKepIIiIiri >KoHe
KOJIaiutbl OiiM Oepy OpTachiH KaJBIITACTHIPY OUTIM allylIbUIAPIBIH JKaH-KAKThl TaMybIHA MYMKIHIIK
Oepemi. JleHcaynbIFbl MBIKTBI OiiM amyrmisl — OojammakTa KociOW Typrbina Oocekere KaOineTTi,
QJIEYMETTIK KayalnThl TYJIFa KaJbIITaCTHIPY/IbIH HET13T1 aFbIIIaPTHI.
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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 MOAEPHU3ALIMU BOCIITMTATEJIBHO-
OBPA3OBATEJIBHOT'O ITPOLHECCA B JOIIKOJbHOM OBPA30BATEJIbHOM
YUYPEXJIEHUU

Anueesa 3ynvgpua /lasudosna

Cmyoenmxka Tapazckoeo Pecuonanvnozo ynusepcumema,
e.Tapaza

Maxxamoaesa Paiixona badoupicanxoizol

Cmyoenmxka Tapasckoeo Pezuonanvnozo ynusepcumema,
2. Tapaz

AnHOTanus: B cratee paccMaTpMBAalOTCA COBPEMEHHBIE IOAXOJIBI K MOJEpPHH3ALUU
BOCIIMTATEIbHO-00pa30BaTEIbHOTO Ipollecca B JIOMIKOJBHBIX 0Opa30BaTENbHBIX YUPEKACHUSIX.
Ocoboe BHUMaHHME YHAEISIETCSd OpraHU3allid WHHOBAIMOHHOTO BOCHHUTATEIbHO-00pPa30BaTEIHLHOIO
mpouecca, IPUMEHEHUIO COBPEMEHHBIX II€JarOrMYECKUX TEXHOJIOTMM, CO3JaHMI0 DPa3BUBAOLIEH
00pa30BaTENILHON Cpebl U AKTUBHOMY B3aUMOJICHCTBHIO ¢ poauTensiMu. OTMedaeTcsl, UTO BHEAPEHUE
MHHOBAIIMOHHBIX METOJIOB CIIOCOOCTBYET MOBBIIIEHUIO TIO3HABATEIbHON aKTUBHOCTH, (POPMUPOBAHUIO
TBOPYECKHUX CIIOCOOHOCTEH M COLMAIbHO-KOMMYHHKATHBHBIX HABBIKOB JeTel. Takxke 00Cyx maroTcs
NEPCIEKTUBHBIE HANpaBJICHUS MOJEPHU3AIUM, BKJIIOYas BHEApPEHHE UU(PPOBBIX TEXHOJIOTHH,
IIPOEKTHOM 1E€ATEIbHOCTH, JIEMEHTOB KPUTHUECKOTO MBILUIEHUS ¥ MHAUBUIYAJIBHOTO MOAX0AA.

KiroueBble ciioBa: OIIKOJIBHOE 00pa3oBaHME, MHHOBAILUMM, BOCIHMTATEIbEHO-00pa30BaTEIbHBIN
MPOLIECC, MEJATrOrMUYECKHE TEXHOIOIMH, MOJIEPHU3ALUs 00pa30BaHHUS.

Bsenenue

CoBpeMeHHOE [I0IIKOJIbHOE O0pa30BaHUE HANpPABICHO HAa TAapMOHUYHOE Pa3BUTUE JIMYHOCTU
peO&Hka, (GOpMHpPOBAHHME €ro COLMAIbHBIX M II03HABATEJIbHBIX HABBIKOB, TBOPYECKOI'O U
SMOILIMOHAJIBHOTO HWHTEJJIEKTa. B  yclIOBHSX [IMHAMHUYHOIO pa3BUTHUS OOIIECTBA aKTyaJbHOU
CTAHOBHUTCS 3a/laya MOJEPHHU3ALUU BOCIUTATEIbHO-00Pa30BaTEILHOIO IPOLECCa B JIOIIKOJIBHBIX
obpa3oBaTenbHbIX yupexaeHusax (0VY).

I'maBHOM 1ENIbI0O MOJIEPHM3ALIUMU SIBIISIETCS] CO3/IaHUE YCJIOBMH, IPU KOTOPHIX PEOEHOK MOXKET
aKTMBHO MpOSABIATh CBOM WHAMBHUIYyaJbHbIE CHOCOOHOCTH, pa3BUBaThb CaMOCTOSTEJIBHOCTD,
WHUIMATHBY, TBOPYECTBO, @ TAKXKE HABBIKM KOJUIEKTMBHOI'O B3aMMOJEWUCTBUSA. DTO Mpenojaraet
BHE/IPEHHE HOBBIX IMEAArOrHUYECKUX METOJIOB, MCIIOIb30BaHUE MHTEPAKTHBHBIX CPEICTB OOYyUeHHS U
UTPOBBIX TEXHOJOTHMH, (OPMHPOBAHME PA3BUBAIOLICH Cpeapl, CTUMYIMPYIOLIIEH HHTEpec K
MIO3HABATEJIBHON 1€ATEIbHOCTH.

MogepHuzanuss BOCIUTATEIbHO-00pa30BaTEIbHOIO IpOLECCa CIOCOOCTBYET HE  TOJBKO
JUYHOCTHOMY pOCTY peOEHKA, HO U MOBBILIEHUIO 3PGEKTUBHOCTH pabOThl MEAAroroB, YIYYIIEHUIO
B3aMMOJICHCTBHSI C POAUTEIISIMU M QJaNTallUU JI€TEH K COBPEMEHHBIM YCIIOBHSIM OOyUCHHS.

1. IToHATHE U CYITHOCTH MOJEPHHU3AIMH BOCIIUTATEIbHO-00pa30BaTEIBLHOTO Mpoliecca
MonepHu3zaiusi BOCIIHTATENIFHO-00pa30BaTeIFHOIO TPoIecca — 3TO KOMIUIEKC MEPOIPHATHH,

HaNpaBJICHHBIX Ha OOHOBJICHHUE COAEpKaHUs, (HOPM M METOJ0B O0y4YCHHS U BOCHHMTAHUS, aJaNTaIIUIO
UX K COBPEMEHHBIM TPeOOBaHUSAM U MOTPEOHOCTSIM OOILECTBA.
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1.1 OcHOBHBIE HaNPaBIIEHHUSI MOJIEPHU3ALIUN

1. OOHoBineHHE coaepkaHUs oOpa3zoBaTesbHbIX mporpamMMm. CoOBpeMEHHbIE MPOrPaMMBbI
JIOTIKOJIEHOTO 00pa30BaHUs BKJIIOYAIOT HE TOJBKO OCBOEHHE O0a30BBIX 3HAHWMA, HO WU Pa3BUTHE
TBOPUYECKHX  CIOCOOHOCTEH, KPUTHYECKOTO  MBIIIICHUS, CONHUAIbHOW H  3MOIMOHATBHOU
KOMIIETEHTHOCTH.

2. BaenpeHue WHHOBAallMOHHBIX MEAArOIMYECKUX TeXHOJorul. WrpoBeie TexHoOIOTHH,
MPOEKTHAsI JIEATEIIbHOCTh, 310poBbecOeperatomme mnpaktukn u  HWKT co3maroT  akTHBHYHO
o0pa3oBaTelbHYI0 Cpeny, TAe peOEHOK YYacTBYeT B CaMOCTOSTEIBPHOM U  KOJJIEKTUBHOM
NEeSATeTLHOCTH.

3. WunuBuayanuzanus oOydenus. JuddepeHunpoBaHHble METOIbI OO0yYEHUS TO3BOJISIIOT
YUUTHIBATh TUYHOCTHBIE OCOOCHHOCTH JIeTEH, X CIOCOOHOCTH, MHTEPECHI i TEMIT Pa3BUTHSI.

1.2 Ponb memarora B MOJ€pHHU3ALINHN TTPOIIECCa

[lenaror B coBpemennbix JIOY cTaHOBUTCS HE TOJBKO HCTOYHMKOM 3HAHHMM, HO U
OpraHM3aTopoM pasBuBawmieil cpeapl. OH CTUMYJIUPYET ITO3HABATEIbHYIO AKTUBHOCTH JIETEM,
MOMOTaeT MM CaMOCTOSITENIbHO HAaXOAWUTh peEIIeHUs, (QOpPMHUpPYET HAaBBIKU COTPYAHMYECTBA U
KPUTHYECKOTO MBIILICHHUS.

2. HMuHOBallMOHHBIE IIeAarOrnyeckyie TEXHOJIOTHHU B JOLMIKOJIbHOM 06p8.30BaHI/II/I

NHHOBaMOHHBIE  TEXHOJOTMU B JIOMIKOJIBHOM  OOpa30BaHWU  IOMOTAIOT  CO3J/1aBaTh
00pa3oBaTeNIbHYIO CPey, CIIOCOOCTBYIONTYIO BCECTOPOHHEMY Pa3BUTHIO PeOEHKA.

2.1 UrpoBble TEXHOIOTUH

UrpoBas nesTenbHOCTD SBISETCS €CTECTBEHHOM /171l JOUIKOJILHUKOB. BHepeHrne urpoBsix Gopm
o0y4eHHs pPa3BHBAaEeT BOOOpakeHHWE, KOMMYHHMKATHBHBIE M COIMAJbHBIC HABBIKH, CIIOCOOCTBYET
¢dbopmupoBaHHI0O MOTHUBAIMH K oOyueHHto. [IpuMmepbl: ponieBble HIPHI, CIOKETHO-POJIEBBIE HIPHI,
o0yyaromue HaCTOJIbHBIE UTPBI.

2.2 IlpoekTHas eI TETbHOCTD

HpOCKTHaSI ACATCIBbHOCTh ITIO3BOJIACT HACTAM pa6OTaTL HaJd KOHKPCTHbBIMU 3aJjla4aMU B
KOJJIEKTHBE, Pa3BHBACT HABBIKM IJIAHUPOBAHUS, aHAIM3a M TPE3eHTAllMH pe3ynbTaToB. Hampumep,
nmpoekT «Mosi Jro0uMMasi Wrpylika» BKJIIOYAET HCCIeoBaHUE, cOOp WHGPOpMAIMK, CO3daHUE
MIPE3CHTAINH U 00CYKICHHE PE3yJIbTAaTOB C TEearoraMi U POJAUTEISIMH.

2.3 3nmopoBbecOeperarme TEXHOIOTHH
dusnueckass aKTHBHOCTb, JIbIXaTENbHBIC YIPAXHEHUS, PEXKHUM JIHSA, HANpPaBJICHHBIA Ha
YKPCIUICHUC 310POBbA, IICUXOJIOTUUECKUN KOM(i)OpT I[eTeﬁ — BAXXHBIC KOMIIOHCHTHI BOCIIUTATCIIBHO-

oOpa3oBaTesbHOTO Tporecca. PerynspHbie (U3KYIbTMHUHYTKH U TOABHMIKHBIE MTPHI CIIOCOOCTBYIOT
(OopMHPOBAHHUIO PUBBIYKHU K 3J0POBOMY 00pa3y KU3HHU.
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2.4 NadopmanmonHo-koMMyHuKannoHHble TexHonoruu (MKT)

Hcnonp3oBaHne MHTEPAKTUBHBIX MaHeel, MYyIbTUMEIUWHBIX NPUWIOKEHUH U 00ydarommx
porpaMM JieaeT o0pa3oBaTeNbHEIN mporecc Ooyiee HAMIAIHBIM U UHTEepecHBIM. [Ipumenenne KT
noMoraeT mnejnaroraM 3¢G¢GeKTUBHO aJanTUPOBaTh 3a/JaHUs MOJ BO3pPACTHBIE OCOOCHHOCTHU JETeH U
IIPOBOJIUTH UHTEPAKTUBHBIC SKCIICPUMEHTBI.

2.5 DnemMeHTbl KPUTUYECKOTO MBIIICHUS

MeTtobl, HanpaBlIEeHHBIC HA PA3BUTHE KPUTUYECKOTO MBIIUICHUS, (POPMUPYIOT Y IeTel yMEHHUE
aHAIM3UPOBaTh WHGPOpPMAIMIO, JelaTh BBIBOABI U apryMEHTHPOBaTh CBOM pelneHus. [Ipumepsr:
o0CyXIeHIE CKa30K C BOIIPOCAMHU «IIOUEMY» U «KaK Obl Thl TOCTYIHIJI HA MECTE TePOs».

3. OpraHu3anus THHOBAIIMOHHOTO BOCIIUTATEIEHO-00pa30BaTeIHLHOTO Mpoliecca
3.1 Co3nanue pa3BuBarOLIEH CpeIbI

Pa3BuBaromas cpeja BKIIIOUAET MPOCTOPHBIE UTPOBBIE 30HBI, TOCTYIHbIE YUeOHBIE MaTepHalIbl,
MHTEPAKTHBHBIC 3JEMEHTBI, YTOJKH JUIsI TBOpPYECTBA U OHKCHepUMEHTOB. OHa JOJDKHA OBITh
0e30IacHOM, UHTEPECHON U CTUMYJIUPOBATh CAMOCTOSITEIbHYIO AaKTUBHOCTD JI€TEH.

3.2 TloBbIieHue npogecCuoHaIbHOM KOMIIETEHTHOCTH 11€/1aroroB

DddexTuBHas MoOIEepHU3AIUS HEBO3MOXKHA 0€3 TOCTOSIHHOTO TMOBBIIICHHS KBATH(PUKAIIUN
negaroroB. CeMuHapbl, TPEHUHTH, MaCcTEP-KJIACChl U OOMEH OIBITOM MOMOTAIOT MEeAaroraM BHEAPATH
COBPEMEHHBIC TEXHOJIOTHH U aJIalTHPOBATh UX 1O/ KOHKpeTHBIE ycinoBus JJOVY.

3.3 B3zauMopaeiicTBUE € POAUTENIMU

Poputenyu cTaHOBSTCS aKTUBHBIMU y4aCTHHKaMHU 00pPa30BaTeIbHOIO MpOIlEecca Yepe3 ydyacTHE B
MPOEKTaX, 00CYXKIACHUE TIOCTUKEHUHN JIETeH, TPOBEICHHE COBMECTHBIX MEPONPHUATHI. DTO YCUIIUBAET
MOTHBAIHIO peOEHKa U CO3/1aET €IMHOE BOCITUTATENILHOE TPOCTPAHCTBO.

3.4 nTerpauus pa3nudHbIX 00JIacTel pa3BUTHS

CoBpeMeHHbBIE TIPOrpaMMBbl MPETyCMaTPUBAIOT WHTETPAIUIO0 PA3IMYHBIX O0JacTel pa3BUTHSL:
MMO3HABATENIBPHON,  XYIO0XKECTBEHHO-TBOPUECKOHW, (U3MUECKOH, coumanbHOW. Takol  TOaXO[
obecreynBaeT KOMIUIEKCHOE (DOPMHUPOBAHHUE TUIHOCTH PEOECHKA.

4. IIpakTueckue mpuMepsl BHeIpeHus nHHoBanuil B JIOY

1. IlpoexT «3JKo-caa»: NETH BBHIPAIIMBAIOT PACTeHMs, ydaTcs 3a00THTbCS O MPHUPOJAE, BEAYT
JTHEBHUKH HAOJIIOACHUI.

2. Tematnueckue Henenu «llyremecTBue Mo crpaHaM MHpay: UHTETPUPOBAHHBIE 3aHATUS IO
reorpaduu, KynbType, My3bIKe U UCKYCCTBY.
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3. Mcnionb30BaHNe MHTEPAKTUBHON JOCKHU sl 00y4eHus: OykBam, mudpam, n3ydeHHs! > KUBOTHBIX
Y TIPUPOJIHBIX SIBIICHUH.

4. 3nopoBbecOeperaromye Wrpbl M yTPEHHHE 3apsIKd, BKIIOYAIONIME JbIXaTelbHBIC |
pellakCarMoHHbIE YIPAKHEHUS JIJIsl CHIKCHHUS CTPECCa U YITYUIICHUsT KOHIICHTPAITUH.

3aKJIroueHne

Takum 00pa3zom, MOJEpHHU3ANMS BOCIUTATEILHO-00Pa30BaTEIBHOIO MPOIecca B JOIIKOJIBHOM
00pa3oBaTEeIbHOM YYPEXKJACHHW Ha OCHOBE WHHOBAIIMOHHBIX TOJXOJIOB SIBISETCS BaXXHBIM
HalpaBJI€HUEM pa3BUTHS CHUCTEMBI JIOIIKOJIBHOTO OOpa3oBaHMs. BHeapeHHe WHHOBAIIMOHHBIX
MeJarorMYecKuX TEXHOJIOTHH CIIOCOOCTBYET TOBBIINICHHIO KadecTBa OOpa3oBaHUS W CO3JIaHUIO
ONIaroNpUATHBIX YCIOBUH JIJIS pa3BUTHSI TUYHOCTH peOEHKA.

Crnucok urepatypsl

1. Bemrorckuii JI1.C. Ilemaroruueckast ncuxonorusa. — M.: [lemaroruka.

2. CoBpeMeHHbIE NIeAarornyeckue TEXHOJIOTUH B JOUIKOJIBHOM 00pa3oBaHuu. — M.: AkajneMus.

3. T'ocynapcTBeHHBIH 0011€0053aTENbHBIA CTAaHAAPT JOLIKOJBHOTO 0oOpa3oBaHusi PecnyOmuku
KazaxcraH.
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BJIMSITHUE TUOJHOI'O OTPAHUYEHUSA CUT'HAJIA HA CIIEKTP 1 THD
CUHYCOUJAJIBHOI'O TOHA

Canunoe Amup Aounveeuu
Vuenur 12 xnacca,
HUIII Anmamui-Meoey,

Kazaxcman, 2. Anmamer

AHHOTAIIUA
JIMOAHBI KIUMNNUHT — OJUH M3 MPOCTEHIINX CHOCOOOB MOJMY4YHTh XapakTepHoe «fuzzy-

3By4aHHUE: HEIMHEHHOCTh OrpaHMYMBAET aMIUIMTYLy CHUrHaja U HOPOXKIAeT rapMoHMKU. B paborte
UCCIIEI0OBAHO, KaK THUI AMOJOB B AHTHUIIAPAJICIBHOM KIMIIIEPE BIUSAET HA CIEKTP U CyMMAapHbIE
rapMoHunueckue uckaxenusa (THD) npu n3meHenun ypoBHsI BXOJHOIO curHaia. B kauectBe 00beKTOB
cpaBHeHMs Hcrosb3oBaHbl quonbl lorTtkn IN5819 u kpachbie cBeronuoas! (LED); nist KoHTpoms
CHATBI u3MepeHus 6e3 auonoB. CunycompanbHbii curHan 1 kI’ momasancs ¢ ypoBHem —30...—9
dBFS, cnektpsl 1 THD onenuBanuck B Room EQ Wizard (REW) mo rapmonukam 2—10. Iloka3zaHo,
yro Oe3 xmunnuHra HaOmogaemble THD orpaHuueHsl IIyMOM H3MEPHUTEIBHOTO TPAaKTa U
YMEHBIIAIOTCS C POCTOM YPOBHS CHUTHajla, TOrjJa Kak npu BriIrodyeHun kiummepa THD pesko
BO3pacTaeT Mo Mepe NpuOImxKeHus K mopory mnpoBogumoctd. Kimunmuar na awomax Hlortkm
HaunHaeTcs paHblie U 1aét 6osnee Boicokuii THD Ha Tex sxe ypoBHsX, yeM LED-kmunnunr.

KuaroueBble cioBa: AMOAHBIN KAMNNUHT; fuzz; HEMMHEMHOCTH; TAPMOHMKH; CHEKTpPaJIbHBIN
agann3; THD; muoxasr Illotrtku; LED.

BBenenue.
Dddext «fuzz» B TUTApHBIX MeNANSIX YACTO pPEANU3YIOT KaK yIpaBIseMO€ OrpaHHYCHUE

(clipping) curnana. Ecou BXogHas cCHHycOMZa TPOXOAHMT Yepe3 HEIMHECHHBIA 3JIeMeHT, €€ dopma
HCKXKACTCS, a B CIIEKTPE TOSBISIOTCS TapMOHUKH. OTHOCUTEILHBIC YPOBHH TaPMOHHUK OIPEACISIOT
CYOBEKTUBHBINA «TEMOP»: CHMMETPUYHBIA KIUMIHHT, KaK MPABWIIO, YCHINBACT HEYETHBIC TAPMOHUKH,
a acMMMeTpusi J00aBisIeT 3aMeTHble 4YETHBIC. [l03TOMY THN W BKJIIOYCHHE AWOJOB B KIHIIIEPE
HATPSMYIO BIHSIOT HA 3By4aHHE.

MarepuaJbl 1 METOIbI.
HcnonszoBana 0azoBas cxema KIWMIEpa, cOOpaHHAs HA MAaKETHOH IUIaTe: MOCIEI0BATEIHLHO C

HMCTOYHUKOM CHUTHalla ycTaHOBIEeH pe3uctop 10 k€2, a Ha BBIXOIHOH Yy3el MOAKIIOYEeHA Mapa
aHTUTIApAJUISTLHBIX AUOI0B (BapuaHThl: 0e3 auonoB; IN5819; LED). B kaduecTBe TeCTOBOrO cUrHajIa
npuMmeHéH cunyc 1 kI'1, ypoBHM reHeparopa 3ajaBanuck B Auanasone —30, —24, —18, —12 u —9 dBFS.
3anuch M aHanu3 BbmodHsuiMch B Room EQ Wizard (RTA/Distortion), nns pacuéra THD
VUUTHIBAIACH TapMOHUKUA 2—10; a7 MOBBIIICHUS CTAOMIBLHOCTH HCIOJIB30BAaHO YyCpeaHeHue 16
u3MepeHuil. J[ns KOPPEKTHOrO CpaBHEHHUS MEXIy peKUMaMH HE UW3MEHSIIUCh ammnapaTHbIe
peryiasaTophl ypoBHs (gain) U BXoHOTO ycuieHus ayanountepderica Focusrite Scarlett Solo 4th Gen.

Pe3yJsbTarhl.
Yposens, dBFS be3 nuonos loTTkn 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

Tabnuya 1. THD (capmonuxu 2—10), dB
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HoMep rapMoHUKKM (K 1 KI'L)

—100 ~

YpoBeHb rapMOHUKWN OTHOCUTENbHO (hyHAaMeHTa,

Pucynox 2. Omnocumenvhvie yposuu capmonux (2—9) npu yposme cenepamopa —12 dBFS

Obcyxaenne.

Ilpu OTCYTCTBMM JHMOIOB H3MEpseMble HCKAXXEHUS ONPEAENSAIOTCS B OCHOBHOM IIYMOM U
OCTATOYHOM HEJIMHEWHOCTBIO TpakTa, IMOITOMY C pPOCTOM YPOBHS CHHYCa OTHOIICHHE
«rapMoHuku/pyHnamentan» ymenbmaercs (THD cranoButcs Oosiee otpunarensHbiM). [lpu
MOJKITIOYEHUH aHTUIIAPAJUIEIBHBIX JIHOJIOB CHTYalldsl MEHSETCSA: MO Mepe pOocTa aMIUTUTYABI BCE
OoJblIIe YyYaCTKOB CHUHYCOMJIBI MONAJaeT B 001aCTh MPOBOJAUMOCTH, (hOpMa BOJIHBI «CIUTIOIIUBACTCS,
¥ aMIUTATYIBl TAPMOHHK pacTyT ObicTpee pyHmamenTana. Juoapl LLIOTTKM MMEIOT MEHBIIUI TOPOT
MIPOBOJIUMOCTH, TIOATOMY KJIMIIIIMHT HauMHaeTcs paHbiie U THD Bo3pacraeT cuiibHee, 4eM B pexuMe
¢ LED, rme mopor BeIlie W NMPH TeX e YPOBHSAX CHTHAN dYalle OcTaércs ONrbke K JIMHCHHOMY.
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Pacnipenenenue rapmonuk (puc. 2) IEMOHCTPUPYET MpeobiiajaHne HEUYETHBIX COCTABIISIIONIUX, YTO
COOTBCTCTBYCT CUMMCTPUIHOMY OI'PAHUYCHUIO.

3akii0ueHue.

9KCHepI/IMeHT noATBEepAnII, 4YTO ,HI/IO,ZLHBIﬁ KIIMIIIMAHT CYHICCTBCHHO MCHACT CIICKTp CUTHAJIa U
yBennuuBaeT THD mno mepe pocta ypoBHs. Knunmep Ha nuomax [lortkm 1NS5819 nHaumnaet
OrpaHU4YuBaThb CUTHAJI IPpU MCHBHIUX aAMIUIMTydaX U COBHaéT 0osiee «KECTKOE» HCKaXKEHHUE (60nee
Bbicokuii THD), torna kax LED-knunnuur gaér Oosnee MSTKHM pocT MCKaXEHUH B HCCIEIOBAHHOM
Auaria3oHe. B HaﬂbHeﬁmeﬁ pa60Te MOKHO PACHINPUTh CPABHCHUC HA KPCMHUECBLIC TUOAbI (HaHpI/IMCp,
1N4148), a Takke Hcciea0BaTh ACUMMETPUYHBIN KIUIIUHT U €r0 BIMSHHE HA YETHbIE TAPMOHUKHU U
Cy6’beKTI/IBHOC BOCIIpHUATUC TCM6pa.
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SECURITY AND PRIVACY CHALLENGES IN IOT-BASED HEALTHCARE
SYSTEMS: A COMPREHENSIVE REVIEW

Aidana Abdikarimova, Syed Imran Moazzam Shah
School of Information Technology and Engineering Kazakh-British Technical University
Almaty, Kazakhstan

Abstract—The development of 10T systems has changed the healthcare sector, thanks to which
patients can now receive high-quality medical care, as 10T 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. IOMT
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 10T 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.

I.INTRODUCTION

The loT has become a revolution in healthcare. loMT 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, IoOMT are very important in medicine.

The introduction of 10T 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 loMT system. Therefore, keeping client data
secure is the main problem of 10T 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 10T 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 loMT. 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 IOMT 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
Internet of Medical Things (IloMT)
Internet of Things (1oT)
HIPAA (Health Insurance Portability and Accountability Act)
GDPR (General Data Protection Regulation)
. LITERATURE REVIEW
Various wearable devices with 10T 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.

P ownE
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2. Ensemble Learning: Multiple models are learned and hereby amalgamated for Dbetter
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 10T 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 loMT
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 [S]. 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
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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. loT-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. loT 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 loT 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 10T, 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
DoS/DDoS
Data Tampering

80

= Eavesdropping

. Hijacking
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Smart Monitors
Hospital Systems §

Implantable Devices

Device Type
. LIMITATIONS

loT 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, F1-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 I0T 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 10T 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.

V. COMPARISON AND RESULTS

In this section we will perform comparative analysis of existing security and privacy approaches
for loT-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 loMT. 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 10T 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 10T 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 loT 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 10T, 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.

REFERENCES

[1]A. Parihar, J. B. Prajapati, B. G. Prajapati, B. Trambadiya, A. Thakkar, and P. Engineer,
“Role of iot in healthcare: Applications, security & privacy concerns,” Intelligent Pharmacy, vol. 2, pp.
707-714,

10 2024. [Online]. Available: https://www.sciencedirect.com/science/
article/pii/S2949866X24000030 [2]M. Z. Nezhad, A. J. J. Bojnordi, M. Mehraeen, R. Bagheri, and

J. Rezazadeh, “Securing the future of iot-healthcare systems: A meta-synthesis of mandatory
security requirements,” International Journal of Medical Informatics, vol. 185, p. 105379, 5 2024.
[Online].

Available: https://www.sciencedirect.com/science/article/abs/ pii/S138650562400042X

[3]M. Nasr, M. M. Islam, S. Shehata, F. Karray, and Y. Quintana, “Smart healthcare in the age
of ai: Recent advances, challenges, and future prospects,” IEEE Access, vol. 9, pp. 145 248-145 270,
2021. [4]K. H. Yeh, “A secure iot-based healthcare system with body sensor networks,” IEEE Access,
vol. 4,

pp. 10 288-10 299, 2016.

[5]R. Kaur, S. Shahrestani, and C. Ruan, “Security and privacy of wearable wireless sensors in
healthcare: A systematic review,” Computer Networks and Communications, 2 2024.

[6]Y. Ge, G. Zhang, M. N. Meqdad, and S. Chen, “A systematic and comprehensive review and
investigation of intelligent iot- based healthcare systems in rural societies and governments,” Artificial
Intelligence in  Medicine, vol. 146, p. 102702, 12 2023. [Online]. Available:
https://www.sciencedirect.com/science/article/abs/ pii/S0933365723002166

[7]A. Alzu’Bi, A. Alomar, S. Alkhaza’Leh, A. Abuarqoub, and M. Ham- moudeh, “A review of
privacy and security of edge computing in smart healthcare systems: Issues, challenges, and research
directions,” Tsinghua Science and Technology, vol. 29

[8]S. Kwak, “A smart healthcare monitoring system for heart disease prediction based on
ensemble deep learning and feature fusion,” Information Fusion, vol. 63, pp. 208-222, 11 2020.
[Online]. Available: https://www.sciencedirect.com/science/article/abs/ pii/S1566253520303055

[9]A. Almalawi, A. I. Khan, F. Alsolami, Y. B. Abushark, and A. S. Alfakeeh, “Managing
security of healthcare data for a modern healthcare system,” Sensors, vol. 23, 4 2023.

[10] V. Bhatt and S. Chakraborty, “Real-time healthcare monitoring using smart systems: A
step towards healthcare service orchestration smart systems for futuristic healthcare,” in Proceedings —
International Confer- ence on Artificial Intelligence and Smart Systems, ICAIS 2021. Institute of
Electrical and Electronics Engineers Inc., 3 2021, pp. 772-777.

[11] R. Nabha et al., “Internet of Things-Based Healthcare Systems: An Overview of
Privacy-Preserving Mechanisms,” Applied Sciences, 2025

[12] Alzu’bi et al., “Privacy and Security of Edge Computing in Smart Healthcare Systems,”
Tsinghua Science and Technology, 2024

[13] IEEE Journal of Automation and Sinica, “Privacy Protection for Blockchain-Based
Healthcare [oT Systems,” 2022

[14] FedBlockHealth: A Synergistic Approach to Privacy and Security in loT-Enabled
Healthcare Through Federated Learning and Blockchain DOI: 10.1109/GLOBECOM54140.2023.

106



Mexnynapoanbiii HayuHbli :kypHaia AKAJEMHUK Ne 1(292) 2025 .

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(loT) 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 (loT) 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(loT) 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 loT(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(loT) systems
in Kazakhstan’s smart city projects, analyzing the problems of their implementation, progress and
future potential. The main objectives are: ldentify 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(loT) and
which protocols are popular. In the third section(review literature), | will review existing literature and
articles, analyze the global experience of implementing the Internet of Things(loT) in creating smart
cities and what experience has been gained. | 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.

I1. 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(loT)[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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Services
Core
components
P Infrastructure
of a Smart
City

Urban Environment

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 loT(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:

¢ IPv4/IPv6 — standard Internet device addressing.

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

¢ 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 loT.

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

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

And basic layers of 10T 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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I11. Review of literature

The Internet of Things (loT) 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 loT(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 10T 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 10T 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 loT 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 10T 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 10T 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 10T 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 10T 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
urban systems and focus on
modernization

Rapid  urbanization and
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 lIoT

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

Based on technological and

energy efficiency and social
inclusion

Giffinder: Smart | digital infrastructure, and Al-
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 tools

indicators

and

tools
and

Multiple
focusing

ranking
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
| |
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, | 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, | 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 (loT) 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 10T 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 loT(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 3®®EKTUBHON MOJEJHA IPOI'PAMM JOBPOBOJIbLHOI'O
CTPAXOBAHMUA ’KN3HU B CUCTEME 3/IPABOOXPAHEHMU S

Mbuinprcankpizvl Ennik

mazucmpanm 2 Kypca no cneyuanvhocmu « Meneoxcmenm 6 30pagooxparenuuy Kkagheopul
0bwecmeeHn020 300p08bs u menedscmenma, HAO «Meouyunckuii Ynusepcumem Acmanay
Hayunuwiii pykosooumens:

Hapmanoea Opeinzyns /Kaxcovioaesna

IIpogheccop kageopwi 0dwecmeernnoco 300posvs u menedxncmenma, HAO

«Meouyunckuii Ynusepcumem Acmanuly

AnHoraums. CoBpeMEHHass CHCTeMa 3/JpaBOOXPAHEHHUS  CTAJKMBAETCS C  PACTYIIUMH
(MHAHCOBBIMU  BBI30BAMH, OOYCIOBJICHHBIMHM  YXYIIIEHHEM JeMorpapuueckux IapaMeTpos,
YBEJIMYEHUEM JIOJIM XPOHMYECKHX 3a00J€BaHMM W BO3pacTalolleld Harpy3koili Ha MEXaHHU3M
00513aTE€BHOTO MEIMIMHCKOTO CTpaxoBaHHs. B 3THX yCIOBUSAX YCHIMBAeTCS HEOOXOAMMOCTD
pacIMpeHusl ¥ COBEPIICHCTBOBAHUS MPOrPaMM JOOPOBOJIILHOTO CTPaxoBaHMs XU3HU. [lenb maHHOTO
WCCIIC/IOBAaHMS 3aKIIIOYaeTcss B pa3paboTKe HAyyHO OOOCHOBAHHOM W TPAKTHUYECKH MPUMEHUMOMN
MoZIed  TOOpPOBOJIBHOTO CTPAaxOBaHMs SKU3HH, KOTOpas Momia Obl OpraHMYHO (PYHKIIMOHMPOBATH
BHYTPH HAIMOHAIBHOM CHCTEMBI 3/[PaBOOXPAHECHHSI.

B xone uccnenoBaHus BBIOJHEH CPABHUTENBHBIA aHANU3 MEXKIYHApOJHOTO M HAIIMOHAIBHOTO
OIbITa BHEAPEHHS OOPOBOJIBHOTO CTPAXOBAaHHS JKU3HHW, BBISIBICHBI KJIFOYEBBIC OTPAHHUYCHHS,
MPETSATCTBYIOIINE €r0 aKTUBHOMY DPa3BUTHIO, a TAKXKe MPEAJIONKEHA KOHIENTyalbHas CTPYKTYpPHO-
(GyHKIMOHATBHAS MOJENb, OPUCHTUPOBAHHAs Ha IIOBBIIICHUE OXBara HACEJCHHS CTPaXxOBBIMHU
MIPOIYKTaMH M YKpEIUICHnEe (MHAHCOBON YCTOHUMBOCTH CHCTEMBI 37]paBOOXPAHEHUS.

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 ciaoBa: 100pOBOJIBHOE CTpaxOBaHHME JKM3HHU, CUCTEMA 3IpaBOOXPAHEHMS, CTPaxoBas
MoJIeIb, HMHAHCOBAs 3aIIUTA, CTPAXOBBIC PUCKH.

Keywords: voluntary life insurance, healthcare system, insurance model, financial protection,
insurance risks.

CoBpeMeHHasi cUCTeMa 3/IpPaBOOXPAHEHHsI UCTIBITHIBACT PACTYIIYIO MOTPEOHOCTh B YCTOHUYMBBIX
(MHAHCOBBIX MEXaHM3MaX, CIOCOOHBIX 00ECIIEUUTh JOCTYITHOCTh M KaueCTBO MEAUIIMHCKHUX YCIyT. B
YCIIOBHSX YBEJIIMYCHHUS 3aTpaT Ha JICYCHUE, CTAPEHUS HACEJICHUS M POCTa XPOHUUECKUX 3a00JIeBaHUN
TPaIUIIMOHHBIE HWCTOYHUKM (UHAHCUPOBAHHMS — TOCYIAapCTBEHHBIE OIO/DKETHI W 00s3aTeNbHOE
COLMAIbHOE MEAMIMHCKOE CTPaxOBaHME —— CTAHOBATCA HEIOCTAaTOYHBIMU. B  3Toi  CBs3mM
nobposonbHOe cTpaxoBanue xu3HU ([CXK) mpumoOperaeT 0coOyr0 3HAYMMOCTh KaK HHCTPYMEHT
JOJITOCPOYHOTO (PMHAHCOBOTO 00ECIICUCHHS M 3aIUTHI TPakJaH OT PUCKOB, CBS3aHHBIX CO 370POBHEM,
KH3HBIO U yTPATOU TPYITOCTOCOOHOCTH.
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B MexnyHapoaHOUM IMpakTHKE CTPaXOBAaHWE >KM3HU 3aHUMAET KIFOUEBYIO MO3UIUIO B CTPYKTYpE
COLMAIbHOM 3alMThl HACENEHMs, CIIOCOOCTBYsA IepepacupencieHuI0 (UHAHCOBBIX PUCKOB MU
CHIDKEHUIO Harpy3Kd Ha TOCYJapCTBEHHbBIE CHUCTEMBI 37paBooxpaHeHus. B crpanax OOCP nons
CTpaxoBaHUs >KU3HM jocturaer 69 % ot BBII, ¢opmupys 3HauuTEeNbHBIE OITOCPOYHbIE
MHBECTHLIMOHHBIE pecypcbl M o0ecreunBas HAacEJICHHIO BBICOKHMI ypOBEHb (DMHAHCOBOM
crabunbHOCTH. Ka3axcraH ke HaXOAMTCSA B CTAJIMU AKTUBHOTI'O Pa3BUTHSA 3TOro cermenra: 3a 2020-—
2024 roasl 00BEM CTPaxOBBIX MPEMHH CYIIECTBEHHO BhIpoc, noisa JCX B cTpykType cTpaxoBoro
pBIHKa BHEpBbIe TpeBbickia 45 %, a akTHBBl KOMIAHWM IO CTPAXOBAaHUIO KU3HHU, MO JaHHBIM
ArentctBa PK o peryaupoBanuto u pa3Butuio ¢puHancoBoro psinka (APP®P), npessicunu 1,1 TpaH
TEHTe.

HecMmoTpss Ha MOJOXUTENBHYIO AMHAMUKY, MOTEHLUAN JOOPOBOJIBHOTO CTPAaXOBAaHUS KU3HU B
cdepe 31paBOOXpaHEHMs 10 KOHIA He peanu3oBaH. [long HaceleHMs, OXBAU€HHOTO HpPOTrpaMMaMH
JCX, ocrtaeTcss OTHOCUTEIIBHO HU3KOM, a JOCTYNHOCTh CTPaxoBBIX IPOAYKTOB OrpaHHYEHA
HEIOCTaTOYHOM MH(OPMUPOBAHHOCTBHIO T'PaXKAaH, OTCYTCTBHEM KOMILJIEKCHBIX CTPaXOBBIX IaKETOB,
CBSI3aHHBIX MMEHHO C MEIMLUUHCKUMM YyCIyraMHM, W HEIOCTaTKaMH JEHCTBYIOIIEH HOPMATHUBHO-
npaBoBoi 0a3pl. B 3THX YCIOBUSX BO3HHMKAET HEOOXOAMMOCTH Pa3pabOTKH 3(PQPEKTHBHON Momenu
J0OPOBOJIBHOTO CTPaXOBAaHUS KHU3HHU, OPUEHTUPOBAHHON HA MOTPEOHOCTHU CUCTEMBI 3PAaBOOXPAHEHUS
U COLIMaJIbHbIE IPUOPUTETHI FOCYAAPCTRA.

1.1. CrpaxoBaHHe KHU3HH KaK JIEMEHT COLMAIbHOM 3alUThl U (PMHAHCOBOW CTaOMIIBHOCTH

CtpaxoBaHME JKM3HM SBISETCS OJHOM M3 KIIOYEBBIX (DOPM JONTOCPOYHOrO CTPaXOBaHUS,
HaIpaBJIECHHOIO Ha 3alllUTy TpaXkJaH OT PHUCKOB, CBSI3aHHBIX C HACTYIUIEHHMEM CTPAaXOBOTO CIydas
(cMepTh, HWHBAJIUAHOCTb, YyTpara TPYAOCHOCOOHOCTH) MO0 00ECNeunBaIOIIEr0 HAKOIUIEHUE
(UHAHCOBBIX CPEACTB K OMNPEACIIEHHOMY BO3pAacTy WU COObITHIO. B omiMume oT JIpyrux BHIOB
CTPaxOBaHHUs, OHO COYETaeT B ce0e AIEMEHTHl 3allUThl M HAKOIUICHHUS, YTO JEJaeT €ro BaXKHBIM
MHCTPYMEHTOM COLIMAJIBHOTO PA3BUTHS.

B cucreme 3apaBoOXpaHEHHUs CTpaxOBaHUE JKM3HU UrpaeT posib Oydepa, yMEHBIIAIOLIETO
(MHAHCOBBIE PUCKH, CBSI3aHHBIC C JIOPOTUMHM MEAMLMHCKUMH YCIyraMu, peaduauTanuen win
JUINTEIbHBIM JIeueHHueM. MeXIyHapoaHble MCCIEA0BAaHUS IOATBEP)KIAIOT, YTO TOCYIApCTBEHHBIE
CHCTEMBl 3]paBOOXpaHEHUs (YHKIHMOHUPYIOT Oojee YCTOWYMBO, KOIJIa 3HAYMTENbHas YacTb
HaceJIeHUs] UMeeT JOOPOBOJIbHBIE CTPAXOBBIE MOJIUCHI, [IOKPHIBAIOIIUE TOTIOJIHUTEIIbHBIE PACXO/IBI.

1.2. Posib 10OPOBOJIBHOTO CTPaXOBaHMsI )KU3HU B CUCTEME 3paBOOXPAHEHUS

JICXK BbINONHAET HECKOJNBKO (DYHKIMHA, HANpsIMYIO CBSI3aHHBIX C MOJIJEPKKOW CHUCTEMBI
3IpaBOOXPAHEHHUS:

* (hruHAHCOBAs 3aIIMTa — MOKPBITHE PACXO/I0B HA JICYCHUE U PeaduINTaIHIo;

* JOJITOCPOYHbIE HAKOIUIEHUS IS OyAYIIMX MEJUIIMHCKUX TOTPEOHOCTEH;

* UHBECTULIMOHHAS PYHKIUS, KOTOpasi 00eCreunBaeT MPUTOK KalKTajaa B 3KOHOMUKY U KOCBEHHO
NoA/Iep’KUBaeT (PMHAHCUPOBAHHE 3/]PaBOOXPAHEHUS;

* CHIDKEHHME Harpy3KH Ha roCyAapCTBEHHbIE MEIULIMHCKUE ITPOrpaMMBbl;

* [IOBBILIEHUE TOCTYITHOCTH MEIYCIYT JJIs TPaX/1aH.

B crtpanax EBpombl M A3um cTpaxoBaHHE XHM3HM TECHO HHTEIPUPOBAHO C MEAMLIUHCKUMHU
yCIyramMM: CTPaxoBaTeld WMEIOT TMpaBO Ha OECIUIATHbIE WM CHIDKEHHBIC KOHCYJIBTAIHH,
pacIIupeHHble TNpOorpaMMbl 00CIEOBaHUM, yCIyrM Bpayel 4YacTHBIX KIMHUK. Takoil momxon
IIOBBIIIAET KAYE€CTBO KU3HU HACEJICHUS U CHIXKAET JIOJTOCPOYHBIE 3aTpaThl TOCYAapCTBa.

1.3. MexayHapoaHble MOJENIM MPOrpaMM CTPAXOBAaHUS JKU3HH, HWHTETPUPOBAHHBIX CO

3APpaBOOXPAaHCHUCM
BrI1ensS0T HECKOIBKO OCHOBHBIX MOJCIICH:
1. HakonutenbHas MOICTIb — IIO3BOJIACT (I)OpMI/IpOBaTB KalruTal, KOTOpBIfI MOXET OBITh

HCIIOJIB30BaH AJIA OINIATbl MECAUIIMHCKUX YCIIVYT.
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2. PuckoBas mozmenb — oOecreurBaeT BBHIIATHI MPH HACTYIUIGHHH CTPAaXOBBIX COOBITH,
CBSI3aHHBIX CO 37J0POBHEM.

3. 'mbpuanHass Monenb — COYEeTaeT HAKOMHUTEIbHBIM KOMIIOHEHT C MEIWIUHCKUM TOKPBITHEM,
ucnomas3yercs B crpanax OOCP.

4. KopriopatuBHble TporpaMMbl — IHpoKo pacrpoctpaHeHbl B CIIA, Snonun, Cunramype:
paboTtonarenu CTpaxytoT paOOTHUKOB, 00eCIIeunBasi UM JbIOTHbIE MEAUIIMHCKUE YCIYTH.

OTH MoJenu JIEeMOHCTPUPYIOT, YTO CTPAaXOBAHWE >KU3HU CTAaHOBUTCS OMNOPHBIM 3JIEMEHTOM
3paBOOXpaHeHHs, 00ecreunBas €ro yCTOMYMBOCTb.

1.4. OcHOBHBIE TOAXO/BI K pa3zpaboTke 3((EKTUBHBIX CTPAXOBBIX IPOrpamMM

Pa3zpabotka a3 pexTuBHOI MOETN BKITIOYACT:

* ompeiesieHne MOTPEOHOCTEeH PhIHKA U COLUANIBHO-AeMOTrpaduueCKUX TPYIIIL;

* QaHAJIU3 MEJIULUHCKUX PUCKOB U BEPOATHOCTHU CTPAXOBBIX COOBITHIA;

* (hopMUpOBaHKE ONITUMAIEHON CTPYKTYPBI CTPAXOBBIX B3HOCOB;

* pa3paboTKy MaKeTOB MEAMLIMHCKUX YCIYT, HHTErpupoBaHHbIX ¢ nonucamu J1CXK;
* [U(POBU3ALMIO IPOLIECCOB CTPAXOBAHMS;

* cO37JaHiE TMOKUX MPOrpaMM JUIsl pa3HOTO YPOBHS 10XO/IOB.

1.5. HopmatuBHO-TIpaBoBas 6a3a J0OPOBOIBHOTO CTPAXOBAHUS KU3HU

JCX perynupyercs:

* 3akoHoM PK «O cTpaxoBoil nesarenbHOCTY;

* akTaMHU ATE€HTCTBA 10 PETYIIMPOBAHUIO U Pa3BUTHIO (PUHAHCOBOIO PHIHKA;
* CTaHJapTaMU PUCK-MEHE)KMEHTA;
* MEXIIYHapOAHBIMU NpuHITMTIaMu cTpaxoBanus (IAIS, OECD).

[IpaBoBoe perynupoBaHue onpezenseT TpeOOBaHUS K KamUTally CTPaxOBbIX KOMIaHHM, MpaBuia
pacuéra pe3epBOB, IpaBa CTpaxoBaTelel, MOPSJIOK BHIUIAT, 4TO (HOPMHUPYET OCHOBY HAAECKHOCTHU
BCEro CTPAXOBOI'O CEKTOPA.

PeiHOK cTpaxoBanms ku3HM Kaszaxcrana sBusercs OOHUM M3 HaumOosiee JIUHAMUYHO
Pa3BUBAIOIIMXCA CErMEHTOB (DMHAHCOBOIO CEKTOpa. 3a IoclelHue IATh JeT Habmarozaercs
YCTOWYUBBIA POCT CTPAaxOBBIX NPEMHM, aKTMBOB, KOJIMYECTBA CTPAXOBATEIEH M WHBECTULHOHHOTO
noptdens crpaxoBbix kommanuil. [lo oduumansubiM nanHbM ArentcTBa PK mo perymupoBanuio u
paszButuio (uHaHcoBoro poiHka (APPOP), k 2024 romy cTpaxoBaHHE >KU3HH CTajO KPYIMHEHIIUM
CErMEHTOM CTPAaXOBOI'0 pPbIHKA, 0OOIHAB UMYILIECTBEHHBIE BU/IbI CTPAXOBAHMSI U 3aHSIB Ooliee

45 % Bcex cTpaxoBBIX PEMUI.

PocT uHTEpEca K CTpaxoBaHUIO )KU3HU 00YCIIOBIIEH HECKOJIBKUMHU (DAKTOpaMu:

1. moBbIIEHHEM OCBEJOMJIEHHOCTH TpakJjaH 0 HE0OXOAUMOCTH (PMHAHCOBOM 3aIIUTHI;

2. yCUJIEHHEM COLMAJIbHOW MOJIUTUKU rOCYIapCcTBa, HAIIPABICHHOM Ha pacIIMpeHHe MEXaHU3MOB
JOJTOCPOYHBIX COEpEKEHUI;

3. AMIEpPCTBOM HAKOMUTENIBHBIX MPOrpaMM Kak OJHOTO W3 Haubosee HaJeKHBIX MHCTPYMEHTOB
MHBECTHPOBAHUS;

4. pocTOM KOHKYPEHIIMM MEXIY CTPAaXOBBIMH OPTaHU3ALMSAMH M aKTUBHBIM BHEAPEHHEM HOBBIX
MPOJYKTOB.

B nocnegnue ronpl cTpaxoBble KOMIAHMK aKTHUBHO PACIIUPSIOT JMHEWKY NMPOJYKTOB, BKJIOUAs:
CMEIIAHHOE CTPaXOBAHME XM3HHU, PUCKOBBIE MPOrPAMMBI, KOPIIOPATUBHBIE IUIaHbI, NHBECTULINOHHOE
CTPaxOBaHUE U MIPOIYKThI, UHTETPUPOBAHHBIE C MEAULIMHCKUMHU YCIYTaMH.

Takum o00pazoMm, CTpaxOBaHUE JKHU3HM CTAaHOBUTCS BaXKHBIM JJIEMEHTOM (DMHAHCOBOU
CTaOMJIBHOCTH HaceNeHHUs U (pOpMUpPYET 3HAUUTEIbHbIE HHBECTUIIMOHHBIE PECYPCHI, UCIIOIb3yEMbIE B
JOJITOCPOYHOM Pa3BUTHUU SIKOHOMHUKH.

Pa3Butne cermenra JIC)K nemMoHCTpHUpyeT yCTONYMBYIO MOJOXKUTEIbHYIO AUHAMUKY. [0 naHHBIM
APPOP:
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e CTpaxoBbIE€ IPEMHH I10 CTPAXOBAHUIO >KU3HU BbIpociu ¢ 149,8 mupxa 1r (2020 1) no 199,5 mupn
Tr (Mmait 2024 1.);

e AKTHBBI CTPAaXOBbIX KOMIIAHUH KU3HU yBeIHMUMWIUCh 10 1,118 Tpan 1r (2024 1);

e JIONSI CTPAaxOBaHUS >KU3HU B oOuieM oObeMe mnpemuil BrepBble mpeBbicuia 45,8 %, uto
ABJISIETCSA PEKOPAHBIM [TOKA3aTENIEM.

PocT mpemuii compoBOXIaeTcsi YBEIMUYEHUEM CTPAXOBBIX BBIIUIAT. BBIILIATHI IO CTpPaxOBaHUIO
*u3HH B 2024 TOy COCTaBUIM OKOJIO 43,6 MIIPJ TT, UTO CBUJETEILCTBYET O POCTE BOCTPEOOBAHHOCTH
CTPaxOBbIX MIPOAYKTOB U MOBBILICHUH JOBEPUS HACEICHHUS.

OCHOBHBIE TEHJICHIIUU:

1. Poct npemuii yckopsiercs. CpenHeronoBoii Temn pocta npesbimaer 10—12 %.

2. YKpemjeHue MHBECTUIIMOHHOHN cocTaBistonieid. bonee 70 % akTHBOB KOMIIaHUI pa3MeNIeHO B
Ha/IeKHbIX (PMHAHCOBBIX HHCTPYMEHTAX.

3. YBenuueHnue mnoTpeOHOCTH B HAKONUTENBHBIX M MEAMIMHCKUX NporpamMax. Hacenenme
BBIOMPAET MPOAYKTHI, KOTOPbIE COBMELIAIOT 3aIUTY OT PUCKOB U IOJTOCPOYHBIE HAKOTIJICHHUS.

4. PocT KOpHOpAaTUBHBIX IPOrpaMM CTpPaxOBaHUS KU3HU. KpynHble NpeAnpusTHs aKTUBHEE
BHEPSAIOT CTPAXOBAHUE COTPYIHUKOB KaK 4aCTh COLIMAJIbHOM MaKeTa.

OTH JaHHBIE TMOATBEPXKAAIOT, YTO CTPAaXOBAHHWE >KU3HU CTAHOBUTCS OJHUM M3 KIIIOYEBBIX
HanpasjeHU pUHAHCOBOM 3amuThl rpaxkaad Kazaxcrana.

Ipemuu crpaxoBbix kKomnanuii (2020-2024)

2020 2021 2022 2023 2024

2020 © 2021 2022 2023 w2024

Pucynok 1 — Ilpemun ctpaxoBeix komnanuii 2020-2024 rr. (Mapa. Tr)

CTa0niabHBIH POCT NPeMHUii:

o CrpaxoBeie npemun yBenuumincs ¢ 149,8 muipa tr B 2020 roay no 199,5 mupn tr B 2024 rony.

o CpenHeronoBoii TeMn pocTa cocTapisieT npumepHo 8—10 %, uTo oTpaxkaer ycroiiunBoe
paciupeHue CerMeHTa CTPaxoBaHHsl KU3HH.

3ame/JieHHe pocTa B MOCJIeHUE TObI:

o HaGmonaercs HeGompIoe cHIKeHUE Temma pocta ¢ 8,6 % (2021-2022 rr.) no okomno 6 %
(2023 1), 9TO MOKET OBITH CBA3aHO C HACHIIIEHUEM PBhIHKA MM MAKPOIKOHOMUYECKUMHU (haKTOPaMH.

JIniepcTBO CTPAaXOBAHUS KU3HU HA PbIHKeE:

o Poct npemuii moaTBepxKIALT, YTO CTPAXOBAHUE KU3HU CTAHOBUTCS KITFOYEBBIM HAIIPABICHUEM
(MHAHCOBOM 3aIUThI HACEJICHMSL.

e VYBenuueHUe MpeMHid CO3JaeT 3HAUNTEIbHBIC HHBECTUIIMOHHBIE PECYPCHI ISl KOMITAaHHUHA U
HSKOHOMUKH B LIEJIOM.

Tennenuus Ha Oyayuiee:
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o Eciu poct nponomxurcs Ha TekyuieMm yposHe, cerMeHT JICXK OyneT ykperisaTs CBOO JOMI0 Ha
PBIHKE, CTUMYJIMPOBATH pa3BUTHE HAKOMUTENIbHBIX U MEIUIIMHCKUX MIPOIPaMM, a TaK)Ke MOBBIIIATh
JIOBEpUE HACEJIEHUS K CTPAXOBBIM OPTaHU3ALIUSM.

HoJust crpaxoBaHusi ’KM3HU B 001eM o0beMe npemMuii

2024

2023

2022

20 [

0 10 20 30 40 50 60

m2020 m2021 @ 2022 2023 2024

Pucynok 2 —[lonst cTpaxoBaHUS KU3HH B 001eM o0beme rpemuii (%)

Jlonst cTpaxoBaHUS JKM3HH B O0OIIEM O0ObeMe MpPeMUH IOKa3bIBAET YCTOWYMBBIA POCT, C
YBEJIMUEHUEM HA 7,8 IPOLEHTHBIX ITYHKTA 3 IATh JIET.

TenaeHmus pocTa oTpa)kaeT yBeIWYCHHE JOBEPHUs HACEIICHUS K CTPAaXOBBIM MPOAYKTaM, a TaKxkKe
TIOBBIIIICHUE PO CTPAXOBAHUS )KU3HHU KaK MHCTPYMEHTa (DMHAHCOBOW 3aIUTHI.

JlJis CTPaxOBIIMKOB 3TO CUTHAl O TOM, YTO CEIMEHT CTPaxOBaHUS >KU3HHU MPOAOIDKAET OBIThH
MPUOPUTETHBIM JIJI1  Pa3paOOTKH HOBBIX MPOTPAMM, MAPKETHHTOBBIX CTPATETWd W BHEAPCHUS
IU(POBBIX CEPBUCOB.

Tpebosanus u kpurepuu 3¢ dexkruBaon Moaenu JJCXK nist cucteMbl 31paBoOXpaHeHUS

Hcxons 3 TeopuH, MPaKTHKH U OCOOCHHOCTEH CTPaxoBOTO PHIHKA, MOYKHO BBIACIHUTH KIFOUEBBIC
TpebOoBaHUs, KOTOPBIM JOKHA YIOBIETBOPITH dddexTrBHas moaens JCK:

1. KoMmiekcHOCTh CTpPaxoBOrO MOKPBITHS — BKJIIOYEHHE TPAJUIMOHHBIX PUCKOB (CMEpPTh,
WHBAJIUIHOCTb, JOKUTHE) + PUCKOB, CBA3AHHBIX C COCTOSIHUEM 370pOBbSl (0OJE3HU, KPUTUUYECKUE
3a0oneBaHus, BpeMEHHas HETPYAOCIIOCOOHOCTh, peadMIIUTalUs, YXON).

2. 'nOKOCTh W alalTUBHOCTH YCJIOBHUN — pa3iMyYHbIe TapuUQHbIE IIaHbl (OFOPKETHBIE, Oa30BEIE,
pacHMpeHHbIe), BO3MOXKHOCTh TPYIIOBOTO (KOPHOPATUBHOTO) M HMHIWBUIAYaJTbHOTO CTPaXOBaHUS,
BBIOOp TTAKETOB YCIIYT.

3. 1onrocpodyHOCTh M YCTOWYMBOCTh — HAKONHUTEIbHBIE KOMIIOHEHTHI, WHBECTHIIMOHHAS
MONUTHKA CTPaxOoBOW KOMMAHWH, pe3epBHbIE (DOHMABI, aJeKBaTHOE II€HOOOpa3OBaHHE, YIpaBICHUE
aKTyapHBIMHU PUCKaMHU.

4. CoumanbHas CHpPaBeIMBOCTD U JIOCTYITHOCTh — OaJaHC MEXKAY KOMMEpPYECKUM HHTEPECOM
CTPaxOBIIMKOB U COIMAJIBbHOM 3ajayeil: mnporpamMmbl JOJDKHBI OBITh JIOCTYNHBI HE TOJIBKO
COCTOSITEJIBHBIM, HO U CPEJTHUM CIIOSIM.

5. TIpo3payHOCTh U 10BEepHEe — YETKHE YCIOBUS, HHGOPMUPOBAHHOCTH CTPaXOBATENsl, pEMyTallus
1 Ha/IEKHOCTh CTPAXOBOI'0 ONleparopa, Ha/l30p U peryliupoBaHUe.

6. UaTerpauusi co 3ApaBOOXPAaHEHHEM — COTPYIHHYECTBO CTPAXOBIIMKOB, MEIUIIMHCKUX
YUpPEXKIEHUH M, BO3MOXHO, TOCYJapCTBa; MEXaHM3M HAIPaBICHUs 3asiBICHUN, TMOKpBITHE
MEAUIMHCKUX U CBSI3aHHBIX C HUIMH PacXo0B, peaOuIUTaLNs, YXOA.

118



Mexnynapoanbiii HayuHbli :kypHaia AKAJEMHUK

Ne 1(292) 2025 r.

7. Ynpasnenue puckamu adverse selection m moral hazard — cTpaxoBble aHIEppaNTHHT, OIICHKA
COCTOSIHHS 37I0pOBbs, M depeHmanys Taprudos, BO3SMOKHO — MHHHUMAIIBHBINA 00s13aTebHbII B3HOC,
CTpaxoBaHUE I'PYyINIIAMH, IPUMEHEHHNE AKTYapHBIX MOJEIIECH.

Tabnuua 1 - CTpykTypa U OCHOBHBIE 3JIEMEHTHI IPOrpaMMbl JOOPOBOJIILHOTO CTPAXOBAaHUS JKU3HU
B CUCTEME 3/IpaBOOXPaHEHUs

Kommounent

HOHHC&HI/IG / peKkoMeHaanus

Tunel nporpamMm

1. ba3oBasi — MOKPBITHE CMEPTH / MHBATTUIHOCTH / OKUTHS ;2. Pacimpennas
— no0aBneHNEe METUITMHCKUX PUCKOB: CEPhE3HBIE OONE3HU, KPUTHUECKHE
3a00J1eBaHus, JJIUTEILHOE JICUECHUE, peaduInuTaIus;3.
ConmanbHO-OpHEHTHUPOBAHHAS — C CYOCHIUPOBAHUEM IS YA3BUMBIX IPYIIT
(meHcnoHepbl, HU3KUH JT0XO0/T, XpPOHUYIECKH OOJIbHBIE).

Tapuds! 1 B3HOCHI

I'nbxue Tapudsl: perynspHble IPeMHUH (€KeMECSUHO/€KETOIHO), C
BO3MOYKHOCTBIO TPYIIIIOBOTO CTPAaXOBaHUs (KOPIOPAaTHBHOE),
UHIMBUAYaIbHOTO. JnddepeHmanys no Bo3pacTy, COCTOSHUIO 310POBB,
HaKeTy YCIyT.

MexaHu3M BBIIIIAT

B 3aBucumocTy oT COOBITHS: CMEPTh — HACIEAHUKAM, HHBAJTUIHOCTh —
AHHYHTET / €TMHOBPEMEHHAs BBITIJIaTa, O0JIC3HHU / JICUeHHE / peaduIuTaIus —
MOKPBITHE PAaCcX0I0B Ha MEWIIMHCKHE YCITYTH, JIEKapCTBa, YXO/I,
peaduiIuTanuo.

HaxonureapHBIN
KOMITOHEHT

YacTe B3HOCOB (JOPMHUPYET PE3EPB, KOTOPHI HHBECTHPYETCS
(KOHCepBaTUBHBIE MHCTPYMEHTHI) /17151 00€CTIEUEeHNUs 10JTOCPOYHOM
YCTOMUMBOCTH, J10JITOKUTEIBCTBA MOJINCA, AaHHYUTETOB.

Kontpons cocrosnus
3IIOPOBBS /
aHJEeppauTHUHT

[Tpu 3aKIrOUeHUU — MEIHUIMHCKAs aHKeTa, BOBMOXKHbIE 00cieaoBanus. J{us
MPOJJICHUS] — MEPEOCBUICTCILCTBOBAHNE, MOHUTOPUHT PACX0OI0B. JTO
cumxaet adverse selection.

Nurterpanus ¢
MEIYYpEKICHUIMHU

Hanuuue cetn MEAUIMHCKUX yUPEKACHUN-TIAPTHEPOB, IPAMOU pacdeT
CTPAxXOBILHMKA C KIMHUKAMHU, KOHTPOJIb KauecTBa U 00beMa yciyr. Bo3amMoxxHo,
aCCHCTaHC-CIYX0a JUIs CONPOBOXKICHHUS TALIUEHTOB.

CounanpHast HOIUTHKA /

cyOCcHUaNpOBaHUE

locynapcTBeHHOE CTUMYHPOBAHKE: HAJIOTOBBIE JIBIOTHI, CYOCUANH,
COBMECTHBIE TIPOTPAMMBI JJISl YA3BUMBIX TPYII. JTO MOBBIIIAET TOCTYITHOCTb.

[Ipo3paunocTs u
peryinmpoBaHue

O06s13aTenbHbIE CTAaHAAPTHI PACKPBITHS YCIIOBUH, OTYUETHOCTH, CTPAXOBbIE
pe3epBBL, TOCYAAPCTBEHHBIN HAI30p 34 CTPAXOBBIMU OPraHU3aLUSIMH.

VYipasneHue puckamu

AXTyapHBIE MOZIETTH, CTPAXOBBIEC pe3epBbl, A pepeHnrpoBaHHbIe TapH)EHI,
IPYNIIOBBIE IPOTrPaMMbl, THBECTUPOBAHUE PE3EPBOB, IEPUOAUUECKAS]
HepEeOLIEHKA PUCKOB.

[TpunnMn paboThl TPOTpaMMBI

1. CrpaxoBarenb 3akiio4acT JJOTOBOp — BbIOMpaeT mnakeT (0a30BbIi / pacHIMpeHHBIH /
COITMAJIBHBIN ), OTIJIAYMBAET B3HOC.

2. Tlpu 3aKiIrO4eHUN: aHACPPAUTUHT — OLIEHKA 3/IOPOBBS, PUCKA.

3. B Teuenwue aeiicTBUs MoMca — perysipHbIE B3HOCHI, (DOPMUPOBAHUE PE3EPBOB.

4. B ciydae cTpaxoBOro ciyyass — BBIIUIATBI/KOMIIEHCAIIMM COIJIACHO YCJOBUSIM; B CIydae
00JIe3HU/TPaBMbl — OpraHU3aLUs JICYEHUs] 4Yepe3 CeTh MAPTHEPCKUX METy4YpEeKICHHH, MOKpBITHE
pacxonos..
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5. lns HaKOMUTENBHBIX MPOrpaMM — MO JOCTHXKCHHU CpOKa JOroBOpa/BO3pacTa — BBIILIATA
HAaKOIUIEHHON CyMMBbI TM0O aHHYHUTETA.

6. PerymsipHoe mepeocBHIETENLCTBOBAHHE 3I0POBhs,, MOHUTOPUHT HCIIOIB30BAHUS MEIHITMHCKHX
YCITYT, KOHTPOJIb PACXOJ0B CTPAXOBILUKA.

Bo3MoxHBIE pUCKH, OTPAaHUYEHUS U CIIOCOOBI UX CMATYEHUS

e Adverse selection u MopanbHbI pUCK. PemieHus: aHIeppaWTHHI, MEAMIMHCKAs MPOBEPKA,
nuddepeHumanus TapuQos, TPymnnoBoe CTPaxoBaHUE, MOHUTOPUHT UCIIOJIb30BAHUN YCIIYT.

e HeycToitunBocTh (pMHAHCHPOBAHWS W WHBECTHIIMOHHBIX PHUCKOB. PemreHus: KoHCepBaTHBHAs
MHBECTULIMOHHAS TOJMTUKA, pe3epBHBbIC (OHIBI, PE3EPB «CYXOro J0Jra», MepeoleHKa MopTdens,
CTpPEeCC-TeCTHI.

e Huskuii ypoBeHb NIOBepusi M HEAOCTaTo4yHas WHPOPMHUPOBAHHOCTH HaceleHus. PemeHus:
IpO3payHble YCJIOBUS, NyOJUYHAs OTYETHOCTb, OOpa30BaTelbHbIE KaMIAHWH, TOCYJapCTBEHHOE
CTUMYJIUPOBaHUE, CYOCHTUH.

o CounanpHOE HEPABEHCTBO B JOCTyne. PemieHus: crnenuanbHble COLMAIbHBIE IPOTPaMMBI,
cyOCuIuH, JIbTOTHI, pa3zesieHue TapudoB, KOMOMHUPOBAHHBIC (TOCYIaPCTBEHHO-YACTHBIE) CXEMBI.

e AJMUHHUCTpPaTHUBHBIE U OPraHU3ALMOHHBIE CIOKHOCTH. Pelienns: ctanaapTusanus J0roBopos,
COTPYIHHYECTBO  CTpPAaXOBIIMKOB, MEAMLIMHCKUX YUYPEKICHUH, BO3MOXKHO TOCYIapCTBEHHOE
y4acTue/HaA30p, TEXHOJIOTHSI 3JEKTPOHHOrO Yu€ra, aBTOMAaTH3allusl, CTPAaxOBble U ACCHUCTAHCKUE

CITY’KOBI.

O6ocHOBaHME MPAKTUIECCKON 3HAUMMOCTHU 1 BBITOJT

e Jlnsa rpaxknaH — (QHUHAHCOBAs 3allUTa CEMbU, CIIOKOWCTBHE, IOCTYN K KadeCTBEHHOU
MEIMLMHCKOHN MOMOIIY, HAKOTUICHUS.

o Jlmg cCTpaxoBBIX KOMIIAHMM — pPacHIMPEHHE pbIHKA, JOJITOCPOYHBbIE  yCTOMYMBBIC
00s13aTeIbCTBA, BO3MOKHOCTh MHBECTHUIINH, AMBEPCU(PHKALINS PUCKOB.

e JIns cucTeMBl 31paBOOXpaHEHMs CTpaHbl — CHIDKEHUE HAarpy3Kd Ha TOCYIApCTBEHHBIN

OIO/DKET, NPHUBJICYCHHUE JIOTOJHUTEIBHBIX PECYpCOB, TIOBBIIICHHE KauecTBA U JIOCTYIHOCTH
MEIULIUHCKUX YCIIYT, CTUMYJIMPOBaHHE KOHKYPEHIIMH U 3(PPEKTUBHOCTH.

e Jlnsa rocymapcTBa M 3KOHOMHKH — (OPMHUPOBAHHE JOJTOCPOYHBIX (DHHAHCOBBIX PECYpPCOB,
CHIDKEHHE COLIMAIBbHOM YA3BUMOCTH HACEICHHUs, TIOBbIIICHHE (PUHAHCOBOM CTAOMIBHOCTH, CTUMYJ JUIS
pa3BUTHs (PUHAHCOBOTO U CTPAXOBOT'O PHIHKOB.

Takast MOJIeJIb MOXKET CTaTh OCOOEHHO aKTyaJbHOW B CTpaHaX C Pa3BUBAIOLIEHCS SKOHOMMKOM, T7ie
rOCYIAapCTBEHHBIE MEXAHU3MBbI COLIMAIBHON 3aIUTHl U 31paBOOXpPAaHEHMs OTPAaHUYEHBI, a4 HACEJICHUE
HYXKIAaeTCsl B IONOJHUTEIbHBIX FapaHTHSIX U 3alIUTE.

[pennoxkeHHass MOJENb MPOTPaMMBbI JOOPOBOIBHOTO CTPAXOBAHUS KHU3HH, HHTETPUPOBAHHAS C
CHCTEMOW 37]paBOOXPAHEHUs, JNEMOHCTPUpPYET TMOTEHUUal CTarh 3()QEKTUBHBIM HHCTPYMEHTOM
COLMANIbHOW 3amuThl W (UHAHCOBOM ycroiumBocTH. OHa codeTaeT TpPAAMIMOHHBIE (QyHKINU
CTPAaxOBaHUS XU3HU, HAKOIUTEIIBHBIE M COLMAJIBHO-OPUEHTUPOBAHHBIE KOMIIOHEHTBI, & TaKXKe HAET
BO3MOXKHOCTb IIOKPBITh IIUPOKUI CIIEKTP PUCKOB — OT CMEPTU M HMHBAIUAHOCTH 1O OoJe3HEH,
JIeYCHHS U peabUIUTALINH.

Jlnis ycrenHo# peanu3anuy HeoOXoquMa KOMITJIEKCHas: paboTa: HOpMaTUBHOE PErylupoOBaHue,
HaJ30p, MPO3PAauHOCTh, YYaCTHE TOCYAAPCTBEHHBIX M YACTHBIX CTPYKTYp, 0Opa30BaHUE HACEICHUS,
AKTUBHOE BOBJICUEHUE CTPAXOBBIX KOMIAHUM U MEAULIMHCKUX YUPEKICHUI.

B nepcnextuBe, peanu3zanus TNOZOOHOM MOJEIM MOXKET IIOBBICUTH  COLIMAJIBbHYIO
3alUIIEHHOCTD, YKPENUTh CTPAXOBOW PBIHOK, CHU3UTh HArpy3Ky Ha MyOJMYHBIE MEIUIIMHCKUE
OIOKETBHI M MOBBICUTH KaU€CTBO MEIULUHCKUX YCIIYT.
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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.qg., 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 AI-OH absorption near 2.20 um (w2200 =~ 2205 nm) and minor water-related
features at ~1.4 and 1.9 um (Figure 2). The depth of the AlI-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
um 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 A1-OH features, reflecting
chlorite—epidote assemblages. Advanced argillic samples are readily distinguished by their
characteristic kaolinite doublet at ~2.17 and 2.21 um, together with strong water bands and short-
wavelength AI-OH minima.

lllite IL101 (2M2) BECKb AREF  (splibO7a rec=5476)

Formula=(K,H;0)(Al,Mg,Fe),(Si,Al) ;0,4 (OH)2,H,0]
Mineral=lllite, a group of hydrated mica—clay minerals Type=Phyllosilicate
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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.

Al-OH (2200 1m)
L |
X

Alter_zone

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.
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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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BJMUSHUE SJIEKTPOJIUTHO-IVIASMEHHOM 3AKAJIKH HA CTOMKOCTH
CTAJIEH MAPKH 45 1 65T K ABPASUBHOMY U3HAIIINBAHUIO

C.K. T ypyc6el<osl, 9.90. Pauc*’, I'M. Kydaﬁﬁepzenoeal
'HA0 «llloxapim Ynueepcumemy
071412, Pecnyonuxa Kazaxcman, 2. Cemeti, ya. I'nunku, 20 A

AHHoTauus:B naHHO# paboTe nmpeCcTaBIeHbI pe3yNbTaThl SKCIEPUMEHTAIBHOTO CCIIeIOBaHUSA
BIUSHUS ~ DJIEKTPOJUTHO-TUIa3MeHHOM  3akanku (OI13) Ha  U3MEHEeHHME  MHUKpPOCTPYKTYPBHI,
MHUKPOTBEPJOCTH M CTOMKOCTH K aOpa3sMBHOMY H3HALIMBAHUIO IIUPOKO  NPUMEHSEMBIX
KOHCTPYKIMOHHBIX cTaynied mapok 45 um 65I. OGpabGoTka mpoBoamiach B 3JEKTPOJIUTE Ha OCHOBE
BOJIHOTO pacTBOpa kapOoHaTa HaTpus npu HampspkeHun 300-320 B u Bpemenu BozneictBus 2—3
cexkyHael. Meton D113 obecreunBan CBEpXBBICOKHE CKOPOCTH HArpeBa M MOCIECAYIOMEr0 OXIaKICHHS
3a CYéT MNPsAMOro KOHTAKTa C 3JEKTPOJIMTOM, YTO CIIOCOOCTBOBAJIO (DOPMHUPOBAHUIO TOHKOTO
YOPOYHEHHOIO €O €  MAapTEHCUTHOM  CTPYKTYpOol M KapOMIHBIMH  BKJIIOUCHMSMH.
Pe3ynbTaThl MUKPOCTPYKTYPHOTO aHAIM3a MOKA3alu HaJU4ue TPEX XapaKTEePHBIX 30H: 3aKAIEHHOTO
CJIOSl, 30HBI TEPMHUYECKOTO BIMSHUSA M HEU3MEHEHHOH MaTpuilbl. MHUKPOTBEPAOCTb MOBEPXHOCTH
nocie OII3 Bo3pocna B 1,6—-1,8 pasa mo cpaBHEHUIO C MCXOJHBIM COCTOSIHUEM, a CTOMKOCTh K

abpasuBHOMY wu3HOCy — B 1,3-1,6 pasza. OTmedaeTcsl TOJIOKHUTEIBHOE BIHSHUE YBEIHUCHUS
MpOAOJIKUTCIIBHOCTU 06p3.60TKI/I Ha TMIACTUYHOCTL MOBCPXHOCTHOI'O0 CJIOA IHpPHU HC3HAYUTCIIBHOM
CHIDKECHUH TBEPIOCTH.

[lony4yennble naHHBIE TOATBEPXKIAIOT BBICOKYIO 3¢ ¢exktuBHOocTh JII3 B KauecTBe pecypco- U
SHEProcOeperarolero MeTo/ia JIOKaTbHOI0 MOBEPXHOCTHOIO YIPOYHEHHSI, CIOCOOHOIO 3HAYUTEIHHO
YBEIUYUTE CPOK CIYKOBI jeTaneld, paboTaloumx B yCIOBHAX (PUKIMOHHOTO U aOpa3HMBHOTO M3HOCA.
Meton MoxkeT OBITh PEKOMEHJIOBAaH JJIi BHEIPEHHS B  TEXHOJIOTMYECKHUE  MPOLECCHI
MaIlMHOCTPOUTEIbHBIX, TPAHCTIOPTHBIX U CEIBCKOXO035UCTBEHHBIX MPEIPUSTUH.

KiioueBble cJIoBa: 3JIEKTPOJIUTHO-TIJIA3MEHHAs 3aKajika, a0pa3uBHBIM U3HOC, MUKPOTBEPIOCTD,
MapTEeHCHUT, cTaib 45, crans 651

BBenenue

[ToBbllIeHNE HANEKHOCTH, JOJITOBEYHOCTH M IKCILUTYaTallMOHHOW YCTOMYHUBOCTH AETaJCH MAILIMH
U KOHCTPYKLHUN OCTa€TCs OJHON U3 KIIOYEBBIX 33/1a4 COBpeMeHHON nHxkeHepunu. OcoOeHHO 0CcTpo 3Ta
npobsiieMa CTOMT B TaKUX OTpaciiX, KaK MAaIIMHOCTPOEHHE, TPaHCIOPT, TOPHOAO0OBIBAIOIIAs U
CEJIbCKOXO3SUCTBEHHAs] TEXHUKA, TJ€ JNeTalld SKCIUTyaTUPYIOTCA B TOKENBIX YCIOBHSX, MOABEPrasich
BO3/JICHCTBUIO BBICOKMX KOHTAKTHBIX HArpy3oK, yAapoB, BHOpamuii ©u aOpa3WBHOTO W3HOCA.
Krnaccuyeckne KOHCTPYKIIMOHHBIE CTald, Takue Kak 45 u 650, TpaaulMOHHO MPUMEHSIOTCS AJs
U3rOTOBJIEHUS BaJOB, OCEH, peccop, pplyaroB, NalbLEB U JAPYrUX OTBETCTBEHHBIX Y3J0B. OTH CTalU
00Jalal0T XOPOIIUM COYETaHHEM IPOYHOCTH, IUIACTUYHOCTH W TEXHOJOTHYHOCTH, OJHAKO TMpHU
JUINTEIBHON JKCIUTyaTalliM B arpecCUBHBIX YCIOBUSAX OHU JEMOHCTPHUPYIOT OIpaHHYEHHBIN pecypc
13-32 N3HOCA TIOBEPXHOCTHBIX CIIOEB.

CymiecTByrolMe METOAbl TOBBIIMICHUS] HW3HOCOCTOMKOCTH — 3aKajka ¢ [OCJIEIYIOIUM
OTIIYCKOM, LIEMEHTAalusl, HUTPOIIEMEHTAlMsA, UHAYKIIMOHHAS 3aKajka U Jp. — MO3BOJISIOT JIOKAJIIBHO
U3MEHSTh CTPYKTYPY MOBEPXHOCTHOTO CJIOSI, OJTHAKO 00JaJal0T PSJIOM CYIIECTBEHHBIX OIpPaHUYECHUH.
Bo-nepBbIX, 3TO BBICOKas 3HEProEMKOCTh U JJIUTEIBHOCTh TEXHOJIOTMYECKOTO LHKIa. BO-BTOpBIX,
MHOTHE U3 3THX METOJIOB TpeOYIOT JOpPOrOCTOSLIETO OO0OpYIOBaHHS M NPUMEHEHMs 3aIUTHBIX
atMocep unu Bakyyma. Kpome Toro, B psne ciydaeB HaOMIOAAIOTCS TepMHUUeckue nedopmanuu u
YXYIIICHUE BHYTPEHHUX HAMPSKECHUN B JIETAISIX.

B nocneanue roapl Bc€ OOMNBIIYIO MOMYJISPHOCTH MPHOOpPETAET TEXHOJOTHUS 3JIEKTPOJIUTHO-
miasMeHHoit 0opadorku (II1O), B yacTHOCTH — JIEKTPOTUTHO-IJIa3MeHHOo# 3akanku (II13), kak
s dexTUBHBI U pecypcocOeperaronuii cnocod MoaudUKanuu MOBEPXHOCTHBIX clo€B. [IpuHiun
METO0Jla OCHOBaH Ha 00pa30BaHUM BOKPYT AETaJU IJIA3MEHHOT'O CJIOS 3a CUET BO3JEUCTBUSL BBICOKOIO
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HaAIpsDKEHUS B BOJHOM 3J1eKTponuTe. HarpeB moBepXHOCTH OCYIIECTBIISETCS 3a CUET TEIUIA MJIa3Mbl, U
cpasy Imociie OTKJIIOYEHUs] HANpsKEHHs MPOUCXOAUT MHTEHCUBHOE OXJIAXK/IEHUE B TOM K€ PacTBOpE.
OT0 mnpuUBOAUT K (OPMHUPOBAHHUIO YNPOUHEHHOW MAPTEHCUTHOM CTPYKTYpbl C BO3MOXKHBIM
HACBIIIEHUEM TTOBEPXHOCTH AKTUBHBIMU 3JIEMEHTaMM, IPUCYTCTBYIOLUIMMHU B 3ekTponuTe. O0OpaboTka
MIPOXOJUT B aTMoc(epe OKpYyX arollero Bo3ayxa, 0e3 NPUMEHEHHs 3alllUTHBIX Ta30B U CIOXKHOU
TEPMONEUYH, a TEXHOJOIHs JIETKO MAacCHITa0MpyeTcsi W HMHTErpUpyeTcs B  CYLIECTBYIOIINE
IIPOU3BO/JICTBEHHBIE JIMHUU.

HccnenoBanusi, BBIMOJHEHHbIE B MOCIEAHME TOAbI, moatBepauau 3¢dextusnocts 113 mpu
YIOPOYHEHUU HHU3KOJIETUPOBAHHBIX cTaynei, Takux kak 200IJI, 65" u npyrux [1,2]. Opnako
OIPaHUYEHHOE KOJHMYECTBO MyONMKauuMi mocBsimeHo BozaeiictBuio JII3 Ha yriepoauctele
KOHCTPYKIIMOHHBIE CTajy, Takhe Kak cTajib 45, HecMOTps Ha €€ MIMPOKOE paclpOCTPAHEHUE.
CpaBHutenbHOe H3ydeHue mnoBeneHus crtaneil 45 m 650" mpu DII3 mo3BoaMT pacmMpuTh 00JIaCTb
MPUMEHEHUS METO/Ia, a TAK)Ke ONTUMH3UPOBATh PEKUMBI 00pa0OTKH C yUETOM XMMHUYECKOT'O COCTaBa
U UCXOJHOM CTPYKTYpBI MaTepuaa.

Henbto paHHOW  paboThl  SIBISETCS JKCIEPUMEHTAJIbHOE HCCJeI0BaHWe  BJIHSHUS
3JIEKTPOJIUTHO-IIJIA3MEHHON 3aKaJIKH Ha MHKPOCTPYKTYPY, MHKPOTBEPAOCTh M CTOMKOCTH K
a0pa3uBHOMY M3HAIIUBaHUIO crasneid 45 m 650, a Takke oOocHoBaHWE 3(P(HEKTUBHOCTH U
TEXHOJIOTUYECKOH 11eJeco00pa3HOCTH HCIoNb30BaHus D13 B MPOMBINUIEHHOCTH IS YIPOYHEHUS
neTasei, paboTaroIuX B YCIOBUSAX HHTEHCUBHOTO TPEHUS.

Yc0Bus U METOAbI HCCJIEOBAHUS

B Hactosmieir paGore o0OBEKTaMH HCCIIEAOBAHUS BBIOPAHBI IIUPOKO TPHUMEHSEMbIC
KOHCTPYKIIMOHHBIE cTamud Mapok 45 u 65I°, KOoTopble 4YacTo WCIONB3YIOTCS IMPHU HM3TOTOBICHHUU
nerasei, paboTamuX B YCIOBHAX a0pa3uBHOT0, KOHTAKTHOTO M yaapHoro usHoca. Cranb 45 — 310
YIIIEPOANCTAs KOHCTPYKIIMOHHAS CTallb, XapaKTEPU3YIOMIAsACs XOPOIIMM COYETaHHEM HPOYHOCTH,
IUTACTUYHOCTH M oOpabareiBaeMocTu. CTanb 657 OTHOCHTCS K BBICOKOYIJIEPOJUCTHIM IPYXHHHBIM
CTasiM, O0JIQIAIONIMM TOBBIIICHHON TBEPAOCTHIO M M3HOCOCTOMKOCTBIO Oyarozmapsi MOBBIMICHHOMY
COJIEP’KaHUIO YIIIepoia U MapraHia. XUMUYECKUI cOCTaB cTalielt mpuBeaEH B Tadmie 1.

Tabmuna 1 — XuMuueckuid COCTaB UCCIEyEeMbIX CTaslel, Mac. %
Cranr C Mn Si Cr Ni Cu S P
45 045 060 030 <0,25 <030 <030 <0,04 <0,04
650" 0,70 100 0,25 <0,25 <0,25 <020 <0,035 <0,035

[TonroroBka 06pa3ios

W3 ykazaHHBIX cTaneil ObUIM M3TOTOBJIEHBI 00pasubl pasmepoM 10 MM u amuHON 10 MM.
[ToBepxHOCTH 00pa3IOB MOJBEprajiach IMpeABAPUTEIBHON MexaHMuecKod o0paboTke: HUTH(OBKE
HaXJayHOW OyMmaroil ¢ IOCTENEHHBbIM YMEHBIIEHMEM 3€pHUCTOCTH, MOJUPOBKE C NPUMEHEHUEM
anMas3HoW macTel (3epHO 1-3 MKM), a 3aTeM XUMUYECKOMY TpaBieHuto 4%-upiM pactBopoM HNOs B
sTa”oje. Takas MOArOTOBKA IMO3BOJIMJIA OOECHEUUTh YUCTYIO, TJIAJKYI0 TOBEPXHOCTh M BBICOKYIO
BOCIIPOU3BOAMMOCTb PE3YJIbTaTOB 00PaOOTKH.

VY cnoBuS ANEKTPOIUTHO-TIIIA3MEHHON 3aKalKu

DNEeKTPOIUTHO-TNIA3MEHHAs 3aKajlka TMPOBOAMIACH HAa YCTaHOBKE COOCTBEHHOH COOpKH,
BKJIFOYAIOIIEH MCTOYHUK MHUTAHHUS MOCTOSHHOTO Toka (o 400 B, 40 A), peaktop C HUPKyJISIUEH
3JIEKTPOJIUTAa U BOASHOE OXJaxJaeHue. B kadecTBe anekTponuTa ucnonb3oBaicss 20%-Hbld BOJIHBII
pactBop kapoonata HaTpus (Na:CQOs), TpUTrOTOBICHHBINA U3 TUCTUITUPOBAHHON BOJIBI.

[Ipouecc D113 BrIrOUaAN Cieayromuye napaMmeTphl:
Hanpspokenne mexny anonoM u katogom: 300-320 B

Toxk: 20-35 A

Temneparypa noBepxuocti: 850—1200 °C (mo mupomeTtpy)
Bpewmst o6paboTku: 2 u 3 ceKyHIbI

el A
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5.  OxuyaxaeHue: B AJIEKTPOJIUTE (€CTECTBEHHOE KOHBEKTUBHOE)

Harpe mnpoucxomun 3a Ccu€r JIOKaJbHOTO IUJIa3MEHHOTO pa3psiia, BO3HUKAIOUIETO B
MPUAJICKTPOJHON 00JIaCTH HAa TPAHHUIIEC DICKTPOIUT-METAII. BBICTpBI HarpeB W MOCHEIyIoIIee
WHTEHCHUBHOE OXJAXICHHE TMPUBOAUIN K (HOPMHPOBAHMIO MApTEHCUTHOW CTPYKTYpHl 0e3
H606XOJII/IMOCTI/I MNPUMCEHCHUA BHCIITHETO 3aKAJIOYHOI'0 OXJIAXKACHU .

PesyabTaTsl 1 00cyKI1eHHe
MukpocTtpykrypa
B ucxomHoMm coctosHun:
1. Cranb 45 umeet peppUTHO-TIEPIUTHYIO CTPYKTYpY (puc. 1a-B) ;
2. Cranp 65T — NepaUTHO-IIEMEHTUTHYIO C MOBBIMIEHHOW TUCTICPCHOCTHRIO (pHC. 1T-¢).
[Tocne D113 Habmonaercs GopMUPOBaHUE TOHKOW MapTEHCUTHOW CTPYKTYpbI ToamuHoMi 450-550
MKM C IPaJUEHTHBIM IIEPEX00M K OCHOBHOW MaTpuiie. Ha rpanunax 3épeH BbISABICHBI TUCIEPCHBIE

KapOMIHbIE BKIKOYEHHUSI, YTO MOATBEPXKIAAETCS pe3ynbraraMu POM.
Y SO B : T I P Rt
ol - v 3 3 S s LA
£ . 2N GR it N 4D L

a—B — 11 ctaym 45; r—e — mis ctaau 651
Pucynok 1 — Mukpoctpykrypa noepxHoctu craieit 45 u 650" no unocne 9113

CTpyKTypa IEeTUTCs Ha TP 30HBI:
1. 3akanéHHblil IO — METKUI MapTEeHCUT ¢ KapOuaaMu.
2. 30Ha TEPMUYECKOTO BIUSHUS — YaCTHYHBIN pacrajl IepInTa.
3. Marpunia — HeusMeHEHHAs CTPYKTYypa.

MukpoTBEpAOCTD
Mapka cranu o 3113 (HV)  Tlocne D113 (HV)  IIpupoct
45 180-200 350-380 ~1,8x
65T 230-250 400-450 ~1,6x

I'pagreHT MUKPOTBEPIOCTH OT MOBEPXHOCTH K CEPIICBUHE ObLT IJIABHBIM, YTO CHUXKAET
BEPOSTHOCTH TPEITMTHOOOPA30BaHUSI.

AOGpa3uBHBINA U3HOC

Mapka Macca u3Hoca 10 Macca u3Hoca nocJie IToBbIICHHE
CTaJIH (Mr) (Mr) CTONKOCTH
45 42,6 27,1 ~1,57x
650" 354 26,8 ~1,32x

R~(1+3)a
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10.

3akiouenue
HccnenoBanue mokasayio, 4TO AJIEKTPOJIUTHO-IIA3MEHHAS 3aKajKa 3HAYUTENIBHO ITOBBIIIACT
U3HOCOCTOMKOCT M TBEPHOCTH cTaneil 45 m 65 3a cuér QopMHUpOBaHUS MapPTEHCUTHOMH
CTPYKTYpPHI C JUCIIEPCHBIMU yIIpouHsomuMu ¢azamu. [Ipenmyiiecta metoaa:
JlokanbpHOE ynpoyHeHHe 6€3 U3MEHEHUs] TECOMETPUH JIeTallu;
[ToBbrmienne mukpoTBEpaocTu a0 1,8 pasa;
Cumxenue usHoca 1o 1,6 paza;
DHeprodPpGeKTUBHOCTH U SKOJIOTUIHOCTb.
MeTton  peKOMEHIOBaH K  NPUMEHEHUMI0 B  MAIIMHOCTPOCHUHU,  IKEJIE3HOAOPOKHOM,
TOpHOJOOBIBAIOIIEH] M CEIbCKOXO3SMCTBEHHOM  OTpacisix JUIsl  TOBBIIIEHUS  pecypca
9KCIUTyaTalul pabounx JeTajei.
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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 arcas 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.

31

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 C1,
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.
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IKOJIOI'UAIBIK BIJIIM BEPYJIE TAUJAJIAHY

Yanuxan H.O., evinvivu ocemerwi: Kvizoapoexoea I'.T.
Kaszaxcman Pecnyonuxacol Folnvim orcane srcozapol Oinim munucmpniei «LL. Yanuxanos
amwvinoazvl Kexwemay ynusepcumemiy KEAK, Koxwemay xanacuol

Anoamna

Maxanaoa Il]yuunck xanaceinvly ropucmuKkanvi aparyaHobleblH IKOA0SUSLILIK Oinim bepyode
KOJOAHy MYMKIHOIKmepi Kapacmulpuliaosl. 3epmmey OapulcblHOA dcepinikmi ocimMOikmep mypiepi
AHLIKMANBIN, 0AApPOblY IKOJCYlledecl poni meH Oinim bepy npoyecinoezi Mauvizbl MANOAHObL.
IIpakmuxanvix cabakmap, 9KOI02UANBIK IKCKYPCUANAD, 2epoapuil rcacay, yiipmenep omKizy apKblibl
OKYWIbLIAPObIY — 9KOJOSUANBIK — CAYAMMbBLIbIRLL  MeH — mabu2amka  0e2eH  KapblM-KaAmblHACH]
aumapavikmail e3eepeeni dauxanovl. Myeanimoep men OKYUbLIAD APACLIHOA HCYPRi3iIceH cayaiHama
Hamudcenepi Jcepinikmi ¢hropanvl oKbimyoa nauoaiany — Oinim meH mapoue npoyeciuiy canacvl
apmmuipy2a acep ememin muimoi a0ic ekenin kopcemmi. CoHviIMeH Kamap, a0icmemenik
Kypanoapovly odicemicneywinici MeH 0Ky 0a20apiamacblHOazvl ulekmeynep CUskmvl npoodiemanap
AHBIKMATLIN, 071apObl Wieuly2e apHai2an ycovlubicmap 6epinoi.

Tyiiinoi ce3oep: owcepeinikmi ¢haopa, skonocusnvix 6Oinim, LlLfyuunck, ecimoikmep, cabax,
9KCKYpCUsl, 2epbaputi, 9KOI02UANbIK mapoue

Kipicnme. Kazipri ke3ze skomorusuiblk OimiM Oepy — TYJIFaHBIH TaOWFATKa JETEH CaHaJIbI
KO3KapachlH KaJbIITACTHIPYIABIH MaHbI3bl KYpaJlbl O0JBIN TaOblIaaAbl. TaOuru opTara YKbINTHUIBIKIICH
Kapay MoJISHUETIH TopOueney acipece OutiM Oepy kyiecinne 6acTel Ha3apaa. by 6arbITTa KEeprijikTi
TaOUFU pecypcTap/ibl, OHbIH ilIiHe (IOPUCTUKAIIBIK dpalyaHIbIIBIKTEI OKBITY YIEpiCiHE MaiaanaHy
— OKYILIBUIAp MEH CTYIEHTTEP/I1H IKOJIOTUSIIBIK OMIaYbIH JaMBITYIbIH TUIM/I1 KOJIapbIHbIH O1pi.

KazakcTtanHbIH coaTycTik Oedirinie opHanackad LllyunHck Kamachl e3iHiH Oall jkoHe epekiue
ecIMIIK onemMiMeH epekmeneHeni. by eHip dmopucTHKanbIK KaFbIHAH 3epTTEeyre ne, oOunMm Oepy
NpOIECiHAe KOJJaHyFa Jla KoJaiabl. MyHAarbl ©CIMAIKTEp TYPIiK KypaMbl, 3KOJOTHSIIBIK MaHbI3bI
KOHE aJlaNTalUsUIBIK ePEKIICTIKTepl TYPFBICBIHAH YJIKEH FBUIBIMHU Opi IMEIarOorHKabIK KYHIIBUTBIKKA
ue.

Ochl makanmaga Il[ydnHCK KanachiHBIH (DIIOpANIBIK JEpeKTepiH Kammbl OuriM Oepy MeH
HKOJIOTHSUIBIK TOpOME KYMBICHIHJA KOJAAHYIBIH FBHUIBIMH-SICTEMENIK HeTi3[epl KapacThIpbLIabl.
Keprimikri Quopansl OKbITy OargapiaMaiapblHa €HT13y apKbUIbl OKYIIBUIAPIBIH TaOWFATThI TaHY
KaO1JIeTiH apTThIpy, SKOJIOTHSIIBIK MOJACHUETIH KAJIBINTACTHIPY YKOJIJaphl TaJIJaHa Ibl.

3eprrey omicrepi. 3eprrey OaprichiHma [I[yunHCK KaachlHBIH (IOPUCTUKAIBIK JIEPEKTEPiH
HKOJIOTUSUIBIK O171iM Oepyne THIMIII KOJIJaHy MaKcaThIHa OipHelle e3apa 0ailIaHbICThI 9iCTEep KEIIeH1
naiinanaspuibl. EH anibIMeH, TeOPHSITBIK-9iCHAMAIIBIK HET13/Iep/li aHbIKTAy YIIiH (IOPUCTHKA YKOHE
SKOJIOTHSUIBIK OliM Oepy callajapbhlHAAaFbl OTaHMBIK JKOHE HISTENIIK dieOHeTTepre MOy Kacalibl.
Byn omic keprimikti ¢JopaHbl SKOJOTHSIBIK TOpOWE Kypaljapbl PETiHIE KapacThIpyFa MYMKiIHIIK
Oepai. Jlananelk SKCHeAUIUsIIap apKpUIbl TaOMFU OpTaja OakbUiay jKOHE OCIMAIK TYpJepiH ipikrey
KYMBICTAphI KYprizuiai. XXuHnanran eciMaikrepaeH repOapuid yaTUIepl JalbIHIABII, OJap FHUIBIMHU
aHBIKTAaMaJIBIKTAap Heri3inae sxyienenni. CoHbIMEH KaTap, cayajHaMa MEH cyx0ar aiy omictepi
APKBUIBI JKEPTUTIKTI MEKTEN MYFaIIMJIEpl MEH OKYIIBUIAPBIHBIH AKOJIOTHSIIBIK O1T1iM Oepy MpoIeciHe
KEPTUTIKTI (IIopaHbl KOJJaHyFa JETeH KbI3bIFYIIBUIBIFBI MEH KO3Kapachl 3epTreii. IIpakTHkaibIk-
IKCHEPUMEHTTIK OJIIC HETI31HJIE SKOJIOTHSUIBIK CabaKTap MEH JKCKypCHsIap YHBIMIACTHIPBLIBII,
oJIapIbIH OULTIM amylIbUIApIBIH JKOJOTHSIIBIK CaHAachiHa ocepi Oaranmanapl. COHBIHIA, AJIBIHFAH
JEpeKTepre  CalbICTBIpMANbl  Talfgay OKypri3imim, ©Oacka alMakrapaarsl — ToxipuOerepMeH
CaJIBICTBIPBUIIBL. ByJT onicTepAiH yieciMai KOMAAaHBLUTYbl 3€PTTEY MaKCaThlHA KOJ JKETKI3yre >KoHe
MPAKTUKAIBIK YCHIHBICTAP 931pJieyre MYMKIHAIK Oep/i.
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3eprrey xymbicTapbl 2024 KbUIIBIH KOKTEMT1-Ka3Fbl MayCchIMIapbIHaa Kyprizimim, [lyanHck
Kalackl MEH OHBIH MAaHBIHIAFbl OPTYpNi Taburu nanmmadrTrap KaMTeULAbl. HakTeipak aifTkanna,
3epTTey HBICaHIaphl peTiHne bypabail yITTBHIK MapkiHe >KaKblH OpHAJacKaH OpMaH/bl alKarTap,
KaJlaHBIH IIeT alMaKTapbhlHIAFbl JanajiblK Oemjaeynep, Koy jKaranaybl MEH BUIFaJIbl IIAJIFBIHAAP
TaHIaJIBII AJIBIHIBL. ByJ ayMaKkTap KIIMMaTTHIK, TOMBIPAKTHIK )KOHE THAPOJIOTHUSITBIK TYPFBIIAH SPTYPIi
OoJIFaHIBIKTaH, OCIMIIKTEp TYHUECIHIH Oail skoHe opKeyKi 00JybIHa Karmail sxacaiasi[1].

3eprTey HoTMKeciHAe 123 Typ ecIMIIKTep aHBIKTAJAbI, OJIAP/bIH OapibIFbl KOFAphl CaThIIAFbl
XKaOBIKTYKBIMITBI ocimaikTepre (Magnoliophyta Gemimine) skataapl. JKuHanraH eciMIiKTep TYpIepiHiH
KypamblHa 38 TyKbIMAac (cemeiictBo), 78 Tybic (poa) enai. TykpIMaacTap apachlHIa €H KHl
Ke3JeceTiHaepi:

- Asteraceae (Kypaeairyaainep) — 21 typ

- Poaceae (AcTbIK TYKbIMAAcTap) — 17 Typ

- Rosaceae (Paymanryaaisiep) — 11 typ

- Fabaceae (bypmak TyKksiMaacrap) — 9 typ

- Lamiaceae (Aramrampipaap/Epinryiaainep) — 6 Typ

Byn tykeiMpactap TaOuFM >KOHE AaHTPONOTEHIIK e3repicTepre OeHiMIenreH, SKOJIOTHSIBIK
TYpFbIIA TO3IMII TYpJEpAeH Typanbl. byn opaiima, omapablH SKOJOTHUSIIBIK OUTIM Oepyle KeHIHCH
KOJIJIaHBLTY MYMKIHJIIT1 30D.

3eprrey OapwichiHAa OipHEIIE CHPEK >XOHE KOpFayFa JKaTaThiH TYPJep e Tipkenai. Aram
aiitkanma, Pulsatilla patens (Kekx teke) xone Adonis vernalis (KexTemri agoHHC) CHUSKTBI KbI3bLI
KiTalka €HreH eCIMJIIKTepre Hazap ayaapbulabl. byn TypraepniH azaio cebentepi MEH dKOXKyHemeri
OPHBI OKYIIBIJIAPMEH cabaKTap/ia KeKe TaKbIPhIN PETIHIE KapacThIPBUTYbl MYMKIH[2].

DKOJIOTHSUITBIK TYPFBIZAH OCIMIIKTEDP KeJeCl IKOJIOTHSIIBIK TONTapFa OemHIi:

1-xkecre — IlyyuHCK KaJjachbl MaHbIHAA AHBIKTAJFAH OCIMIIKTEPIiH ?IKOJOTUSIBIK
TONTAPBI MEH TAPAJIYbI
Ne | DKOJIOrHSIIIBIK TOII Typiep Kannbi TYpaep | Mbicai TypJiep
CaHbI iminaeri yJeci
1 | Kcepodurrep 24 19,5 % Artemisia frigida, Festuca
valesiaca
2 | Mesoduttep 64 52,0 % Fragaria vesca, Achillea
millefolium
3 | T'umpodurrep /|18 14,6 % Typha latifolia, Carex spp.
TUTpodUTTED
4 | Tlcammodurrep 7 57 % Arenaria serpyllifolia
5 | Hurpodunmaep 10 8,2% Chenopodium album, Urtica
dioica
/Kaanbl cansbl 123 100 %

XKunaxkranran (IOPUCTUKANBIK MAJIIMETTEp JKOJOTHSUIBIK OimiM Oepy yuiiH Oall koHe
Ma3MyH/Ibl MaTepuan OoJyibin TaObutanbl. JKeprimikTi ¢uiopaHbl 3epTTEy OKYIIBLIAPABIH TAaOUFATTHI
HAKThl TaHBIM, SKOJOTHSUIBIK OailaHbICTAP/bl JKAaKChl TYyCiHyiHe bIKnan erefi. COHBIMEH Katap,
TIpKEJITEH OCIMIIK TypJepi TepOapuilllik KOJUICKIMsJIAp KacayFa, KOpHEKI OKYy KypalaapbiH
TalbIHIayFa XKOHE 3epTTey AaFAbUIAPBIH JaMBITYyFa MYMKIHJIIK Oepei.

HIy4rHCK Kaachkl MEH OHBIH MaHBIHAAFbI OCIMIIKTED KaMBUIFBICHI SKOXKYHECHIH TYPaKThUIBIFBIH
cakTayJa MaHBI3bI PO aTKapaabl. MyHIarsl (iopa KYpaMbIHIAFbl TypJep TEK dCTETHUKAIBIK HEMECE
OMOJIOTHSUTBIK MOHTE€ FaHAa M€ €MeC, COHBIMEH KaTrap TaOWFu TpOIECTEpHAiH XYpyiHe OeiceHmal
Kateicaabl. Onap — Tipi ar3aiap apachIHIAFbl Kypei OaiiaHbICTapAbIH HET13T1 KOMIIOHEHTTEPI.

KeprimikTi ociMAIKTEp TOMBIPAK SPO3UACHIHBIH aJbIH ajdyda MaHBI3Ibl PO aTKapabl.
Meicanbl, nananblk aiimMakTapaa kui kesmecetTin Festuca valesiaca »xone Stipa capillata cuskrer
MIeNTECiH OCIMAIKTEPAIH TaMbIp JKyHeci TOMBIpaKThl OEKITIN ycTanm Typaasl. by ecimaikrep ocipece
KbIpaJiap MEH eHic OeTKeiep/ie TONbIPaKThIH MIalbUTybIHA oI Oepmeiini[3].
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OpmManIpI-OyTaibl aitMakTapaarsl Typiep, mbicanbl, Betula pendula (ak kaiiein), Pinus sylvestris
(kaparait), »xone Salix (Tam) TYKbIMIacTapbiHa KATaThIH araliTap MEH OyTaiap KeMipKbIIIKbLT Ia3biH
CIHIpII, OTTETiH OOJIN MIBIFapy apKbUIbI aya camachlH KakKcapTaabl. byl €3 Ke3eriHle KIMMAaTThIK
perteyre acep erexi[4].

Conpaii-ak, eciMaIKTep OHOATyaHTYPJILIIKTI CaKTay TYpPFbICBIHAH Ja ©Te MaHbI3Abl. ['ynmal
OCIMJIIKTep — JKOHIIKTEp, KeOeleKkTep, apajiap >XoHe KYCTap YIIH KOPEeK Ke3i opi MEKEH OpHBL
Mpeicansr, Achillea millefolium (mbirpkansipak) men Echinacea purpurea cHsSKTBI ©CIiMIIKTED
TO3aHIAHIBIPFBIITAPABl TApTaAbl, OV JKOXyie ImmHaeri e3apa OaillaHBICTApIbIH CaKTATybIH
KaMTaMachI3 eTel.

XKeprinmikti eciMAIKTEP/l OKY YAEpiCiHIe KOJIAaHy — OKYIIBUIAPABIH TEOPHUSIIBIK O1TIMIH HAKTHI
MBICAJIIApMEH OEKITyre MyMKIHAIK Oepemi. Mpbicanbl, OMOATyaHTYPIIUIK, TPOPHUKAIBIK ISHTeHIep,
HKOKYHENIK Tene-TeHIIK CHSAKTBI Kypaeni yrbimaapas! LlyunHck ¢raopachiHblg Heri3iHae TYCIHAIpyre
Oonmanel. Mekrten OarmapiaMachbIHAAFBl <«OKOXYHE», «OpPTaHU3MICPAIH OeHiMaemyl», <«IHEeprus
arbIHBD»Y CUSKTHI TaKBIPBIITAP/IBI OKBITY/Ia HAKTHI KEPTUTIKTI Typiepi Tanaay — OUTiMHIH eMipMeH
OaiiaHbIChIH KyIneiTemi[5].

Meican petinge, Pulsatilla patens (kex teke) — KazakcranubiH KbI3buT KiTaObIHA €HI'€H CHUPEK
TYpP PETiHIE OKYyIIbUIapFa TaOWFATThl KOpFay MaHBI3BIH TYCIHIIpYAE KOJIIaHbUIAIbL. By apKpuibl
OKYIIbIJIap TE€K OWOJIOTHS MOHIHEH OiTIM allblll KaHa KOWMaid, SKOJOTHSUIBIK CaHa, jKayalmKepIIiTiK,
TYFaH XepAiH TaOUFaThIHA KYPMET CUSIKThI KYHIBUIBIKTAp 16l OOWbIHA CIHIpETI.

CoHbIMEH Karap, JajaliblK cabakTap MEH 3KCKypcHsIap Ke3iHJe OKYIIbLIap HaKThl ©CIMIIKTI
K630€H Kepil, OHbl CUIATTAIl, Tipl ar3aHbIH TaOWFU OpTaaa Kajald TIPIIIK €TeTiHIH YFhIHAIbI. by
9JIic A9CTYPIIi CHIHBINTHIK OKBITYAH dJJcKaiiia THiIMIipek HoTmke Oepeni. Meicansl, Typha latifolia
(KaMbIC) ©CIMIITT apKbLIbI CYJbIH JaCTaHYbIH CY3TUICY MPOIECIH TyCiHAipyre Oomaabl. by apKeuibt
OKYILIBUIAP SKOKYHeneri opoip 6CiMIIKTIH HAKTHI peiti 0ap eKeHiH yFbiHabI[6].

3epTTey aschiHAa KEPriTiKTI (JIOpaHbl IKOJIOTHSIIBIK O11iM Oepy yAepiciHe eHTi3yaiH THIMILIITI
Oaranmanapl. byn makcarra lllyumHck KamaceiHmarbl No  opTa MEKTENTE JKOHE KAKbIH MaHJIarbl
MEKTENTEP/IIH JKOJOTHUS YKOoHE OMOJOTHsA cabaKTapblHAA MHJIOTTBHIK JKYMBICTap KYyprizuiai. OKbITY
OapbICBIHIA KEPTUTIKTI OCIMAIKTepre HEeTi3AeNreH Marepuaigap, repéapuil yiriiepi, aBTOPIBIK
[UIaKaTTap MEH KOPHEKI Kypaiaap KojaaaHbuiabi[7].

Oky OarmapmaMaceiHa CoHMKeC «OCIMIIKTEpAIH KYPBUIBIMBL MEH TIPUIUIIK  OpTach,
«buoanyanTypiinik», «JKOXKy#enep >KOHE OJapIblH KOMIIOHEHTTEPi» TaKbIPHINTAPHl OOWBIHIIA
cabakTapja JKEpriuTiKTI MbIcAIap KOJIAHBULABL. MbIcanbl, «OCIMIIK MyIIenepi» cadarbIHa
okymsutap Achillea millefolium, Plantago major, Taraxacum officinale Typaepin Tikeneit
repbapuiiien Oakpuiam, OJAPIbIH MOPQOJOTHIIBIK KYPBUIBIMBIH  3epTTeli. «DKoxyHenep»
TakbIppIObIHAA LI[yduHCK MaHBIHIAFbl OpMaHBI-Jlala 30HACHI MBICAJFA AQJBIHBIN, COJI IKEpIe
KE3/IeCETiH OCIMJIIKTep MEH OJIapAbIH apachIHIAFbl OaiiaHbIC (CHMOMO03, 09CEKENEeCTIK) TaTKbUIAHIbI.

OxkymbutapmMeH Oipre AananblK KYMbICTap OapbichiHaa 50-Te KYBIK ©CIMAIK TypiHEH repdapuit
YJITiIepi KHUHAIBI, KeNTIPLIiN, dTUKETKATApMEH PaciMAeNIi. Op YiIrie TYp aTaybl, TaObLIFaH OPHBI,
TIpUIUTIK OPTAchl, JKOHE SKOJOTHSIBIK TOObI KepceTuiai. COHbIMEH KaTap, OHMOJIOTHS KaOWHETIHIE
«lyunHck daopackny OypbIIIbI KaCaKTaIbII, OH/IA KEPTUTIKTI 6CIMIIKTEP/I OEHHEIEHTIH aBTOPJIBIK
IIaKaTTap MeH (OTOKOIIaXIAp OpHAIACTHIPbUIALL. byl kepHekimikTep cabak OapbIChIHIA BU3YalIbl
KypaJi peTiHje TaObICThI KOJIIaHBUIIBI[8].

«KeprinikTi TaOUFATTHI TAaHBD» aTThl HKOJIOTUSIIBIK YHIpMe anTacbiHa Oip peT eTKi3iIin, oFaH 6—
O chIHBIN OKYIIBLIAPHI KAaTHICTHL. Y HipMe Oar/apiiaMachiHa Kejieci OarpITTap Kipai:

e OCIMJIKTEP/1 KEePrijlikTi opTaja Tany ((paopaHbl aHBIKTAY),

e repOapuii xxacay,

e SKOJIOTHSUIBIK OaKblIay KYHIEIITiH XKYprisy,

e TabUFaTKa 3KCKypcusiiap (Mbicaisl, bypabail kesniHiH MaHbl),

e CHpEK OCIMIIKTEepi KOpFay Typajibl MiKipTajgacTap.

Cabakrap MeH yHipMenep HOTWKECIHIAE OKYIIbUIAPABIH JKOJOTHSIIBIK OLTiM JEeHreil MeH
KBI3BIFYIIBUIBIFBI alTapibIKTall apTKaHbl OalKanabl. KOpBITHIHABI OaKblLiay CypakTapbl MEH IIaFblH
)o0anap HOTHXKECIHIEC OKYIIbIIAPIBIH:
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o 85%-b1 JXeprimiKTi OCIMIIKTEP/i TYpHIC TAaHYFa YHPEHI],

o 72%-b1 SKOXKYHEAET] OCIMAIKTEPIIH HAKTHI POTIH TYCIH/I,

 90%-b1 TaOUFATTHI KOPFayFa JETeH OH KO3Kapac KaJbIITaCThIP/IbI.

bynan Genek, oKylIbuIap KajlaJblK FHUIBIMU-TOXKIPHOETIK KOH(PEpEHIMAFa KePriliKkTi (IOpaHbl
3epTTey OOMbIHIIA OasHAaMmanap jkacal KaTbICBIN, XYJAENl OpbIHAapra ue 0omnabl. byn OKbITy
MPOLIECIH/IE KEPTUTKTI (hIIOpaHbl KOJIaHYIbIH HOTHKEIUTINH HAKTHI qonenaemi[9].

DKOJIOTHSUIBIK  OUTIM OepyaiH MaHBI3ABl SIICTEpiHIH Oipi — TaOWFAT asChIHAA OTKI3LIETIH
OKCKYpCHsIap MEH MpaKTUKAIbIK calakrap. 3eprrey asiceiHga lllydnHCK Kanlackl MEH OHBIH
MaHBIHJIAFBl TAOWUFM ayMmMakTapaa OipHelie OKY-TaHBIMIBIK JKCKYPCHsI YHBIMIACTBHIPBULIBL. byt
KYMBICTap OKYIIBUIAPJBIH TEOPHSUIBIK OLTIMIH TaOWFH opTaja OekiTyre >koHe TaOuFaTKa Tikesen
Oakpuay Kyprizyre MyMkiaaik oepai[10].

DKCKYpCHUSIIBIK MapuIpyTTap petinae bypaOaii yaTThIK casOarbIHbIH 0611 caHaIaThIH OPMaHIbI
ayKanrap, KeJI JKarajaybl, amblK MaldajblK aiMakTap TaHaainbl. OpOip SKCKypcus alablH ana
KOCTIAPJIaHBIIN, HAKTHI OKY MaKcaTTaphl OenriiaeH 1i. Mbicambl:

- «OpmaH eCIMIIKTEpIH 3epPTTEeY» IKCKYPCHCHI OapbIChIHAA OKYIIBUIAp araliTap MeH Oytaiap
TypiH anbikTa el (Betula pendula, Pinus sylvestris, Salix spp.).

- «lamanbik eciMaikTepAiH OeHiMaenyi» HKCKYPCHACHIHIA KYPFaK TOIBIPAKTAaFbl ©CIMIIKTED
(Artemisia frigida, Stipa capillata) epekmienikrepi KapacThIPBLIIbL.

- «Cy MaHBI ¢iopachl» 3KCKYpPCHACH OaphICBIHIa KOJI JKaFaChIHAAFbl bUIFAJl CYUTIIT ©CIMIIKTED
(Typha latifolia, Carex spp.) Tipkemui.

DKCKypCcHsl Ke31HAE OKYIIbLUIAp AANANBIK KYHIETIK TONTBHIPBIT OTBHIPABI, OHAA P OCIMIIKTIH
TIPIIUTIK OPTAChl, MilliHi, TYCl XOHE YKOJIOTUSUIBIK POl Typaslbl MAJIIMETTEp Ka3bliabl. MyFaliMHIH
KETEKIITITIMEH OKYyIIbUIap €3 OeTiMeH Typiepli aHbIKTayFa YHpeHIl, MOOWIIBII (IIOpasbIK
aHBIKTaMaJlap MEH TUTAHIIETTEeP KOJIIAHBLUIIBI.

[TpakTUKaNBIK )KYMBICTAP IbIH HOTHIKEIIITT TOMEHICTIIeH OOJIIbI:

- OKymIbIIap HAaKThl TAOWFU OpTaja YKOJIOTHSIIBIK YFRIMIAPABI TYCIHE alibl (MBICABI, OCIMIIIK
TIeH TOTBIPaK 0alIaHbICH, )KAPHIK MEH bUIFajIFa OeHiMIey).

- Cabakrapra OenceHai KaThiCy IEHICWi apTThl: OYPHIH TEK THIHAAYIIBI OOJFaH OKYIIbLIAP
TOXKIPUOE XKYPTri3yre 63 epKiMeH KaTbica 6acTasbl.

- DKOJIOTHSUTBIK MOCeNeNepre KbI3BIFYIIBUIBIK TYIbI: SKCKYPCHSIIaH KEHiH KONTEereH OKYIIbLIAp
TaOUFATTHI KOPFay Typajbl MIbIFapMaiap, CypeTTep, Npe3eHTauusiap JaiblHaamn Kesi.

OKy >KBUTBI COHBIHZA OTKI3UITeH pe(IeKCHsUIBIK cayaTHaMa HOTH)KeC! OOMBIHINA OKYIIBUIAP IBIH
93%-b1 TabuFaTTaFBl cabaKTap JOCTYPJI CHIHBINTAFbI cabaKTap/IaH dJIeKaia KbI3bIKTHI dpi TYCIHIKTI
OoFaHbIH aiTThl. MyFamimzaep ae Oyi1 GopMaTThIH OKYIIBUIAPABIH TAOUFATKA JETEH KayarKepIITiriH
apTTHIpy/la €peKIle Pejl aTKapaThIHBIH aTal OTTi.

100 SKOSIOrUASBIK 3KCKYpPCUSAAaH KeniHri okyLubinap nikipnepi (%)
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CoHbIMEH KaTap, KeWOip OKylIbUIap KeKe 3epTTey >koOamapblH OacTanm KETTI — MbICAJIbI,
Pulsatilla patens cupek TypiHiH TapaiyblH 0akpuiay, MEPriTIKTI IIONTECiH OCIMIIKTEpPAiH TYJIey
MEp3IMiH 3epTTey, JKEePriIiKTi JaHAAaPTTHl KapTaFa Tycipy.

3epTTey KYMBICHI asChIH/IA KEPTUIKTI (pIopaHbl OKY YIEpiCiHE €HTrI3yAlH THIMIUIIIH Oaranay
MaKCaTbIH/1a HKOJIOTHUS JK9HE OMOJIOTHS TIOH1 MyFalliMAepIMeH, COHai-aK 6—9 ChIHBIN OKYLIbLIapPbIMEH
cayanHama xkyprizuinl. CayanHama cypakrapbl €kl OarbITTa KypbUiabl: (1) myramimuaepaiH HIiKIpiH
aHBIKTAY JkoHE (2) OKYIIBUIApIBIH TAOUFATKa AeTeH KO3KapachIHIAFbl ©3repicTepi Oaramnay.

Cayannamara 15 wmyramim KatbicTbl. OmapabiH 87%-bl KEpPruliKTI OCIMAIKTEPIl OKBITYAA
KOJIJaHy ©T€ MaHbI3[bl Jen ecenteial. MyramiMaep o3 ayanTapblHIa OKYLIbUIAPABIH KEPTiTiKTi
TaOMFU HbICAH/IAPMEH TAaHBICYBI O171IM Ma3MYHBIHBIH 6MIpMEH OalIaHbICHIH apTTHIPATHIHBIH aTal OTTI.
ConbiMen Kartap, 80%-bl XKeprulkrti (iaopaHbl mnaiganaHy caOaKThIH MOTHUBALUSUIBIK 9CEpiH
KYIIEUTETIHIH alTThI.

Myranimziep miKipiHEeH aJbIHFaH HeT13T1 TYKbIpbIMAAP:

- «KeprumikTi ©cIMIIKTEpAl HAaKThl MbICal PETIHAE KOJAaHy — OKOJOTHSUIBIK YFbIMIapAbl
TYCIHAIpY/E 6Te THIM/II.»

- «OKymbutap €3 aiiMarblHAAFbl OCIMIIKTEpIl 3€PTTEreHAE IIOHIe JEreH KbI3bIFYLIbUIBIFbI
apTaabl.»

- «bi3re ocwl OarpITTa KYHENl 9ICTEMEIIK Kypajjaap, KOPHEKUTIKTEp KoHE >KeprimikTi (iopa
TypaJibl ’KMHAKTAP KaXKeT.»

Myranimaepaid 93%-b1 sxeprimikTi (raopaHsl Kyiieni TypAe OKbITY YUIIH apHalbl ofiCTeMENiK
MaTepHalIapAbIH TAlIIBUIBIFBIH HET13T1 KeJepri petinae kepcerti. Onap:

- repOapuii JKHHAKTAPHI,

- JKEPTiTIKTI OCIMIIKTEP i CHUITATTAUTBIH OKY Kypaaaphbl,

- OKCKYpCUSFa apHaJIFaH 9[[ICTEMENIK HYCKayJIbIKTap,

- OJIEKTPOHBIK (PIIOpaIbIK aHBIKTaMaIap KaXKET EKCHIH alTThI.

byn HoTmwke wMekrTen OargapiiaMachlHa JKEPTrUNKTI MaTepHalfapAbl HMHTErpalysiay YIIiH
FBUIBIMH-9/1ICTEMEITIK KOJIJIayAbIH Ka)KET €KeHIH KopCeTei.

Myranimpepain, nikipnepi (%)
100 P
87%

sol 80%

60 |
40t

20

Xayan bepreHaepaiH yneci (%)

Huarpamma 2.

CayayiHaMara KaTbICKaH 78 OKYIIBIHBIH 90%-bI TAOWUFATIICH TiKEJIEH JKYMBIC iICTETeHHEH KeWiH
©31HIH TaOWFaTKa JEreH KaThIHAChl ©3repreHiH MoublHAaabpl. Onap TaOuFaTKa YKBIITHI Kapay,
OCIMIIKTEep/l KyJIMay, KOpIIaFraH OpTaHbl JJacTaMay TypaJbl MiKipiaepiH Oiaipai.

Oxyusuiap mikipiHeH y3iHAUIep:
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- «DKCKypcusiaa 63 KOJBIMMEH OCIMJIIK KUHAI, TrepOapuii skacaraHHAaH KeiiH TaOUFaTTHI KOIOFa
OOJIMANTHIHBIH TYCIHIIM.»

- «MeH anFail peT cupek Ke3JeceTiH eciMIIKTepal kepaiM. Exnal onapasl Kopray Kepek eKeHiH
O1s1eMiH.»

- «Cabak Tek KiTanmneH eMec, TAOUFATIICH JIe 0Tyl KePEK eKEH.»

byn sxayanTtap OKyIIBUIApJBIH 3KOJOTMSJIBIK CAHACBIHBIH KaJbINTACYbIHA >KEPriJiKTI TaOufat
HBICaHIapbIHBIH TIKeJIeH acepl Oap eKeH1H alKbIH KopceTel.

100+ OkywblnapOblH Ke3kapacbiHaaFbl e3repictep (%)

90% 88%

80 74%
60 |

40t

201

Xayan 6epreHaepain yneci (%)

Huarpamma 3.

3epTrey OapbIChiHIA KEPriulikTi (hJIOpaHbl SKOJOTHAIBIK OlniM Oepyne KOJNJaHyAbIH THIMIL
KaKTapsIMeH Karap, OipKaTtap omicTeMeliK, YWbIMIACTBHIPYIIBUIBIK JKOHE KaIpIbIK IIEKTeyJep MEH
npobiemanap aa aHbIKTanAbl. byn dakropiap 3epTTenin OTBIpFaH SIICTIH KEeH KeleMIe €HTi3iTyiHe
KeJlepri KeNTIpyl MYMKIH.

MexkrenTepie MaTepUANIbIK JKOHE O[ICTEMENiK Oa3aHbIH OKETKUTIKCI3AINT —  HeTi3ri
npobnemanapasiH Oipi. Kenreren mekrentepae eciMIIKTepre apHajfaH repOapuiiiep, 00TaHUKaJIbIK
CTEHATEp, TaOWFM HbICAHJAPABIH YJTUIepi, 3amMaHayu (ruopasblK aHbBIKTaMalap KOK HEMece oTe
mekTeyai. MyframiMaep KeprilikTi eCIMIIKTEpAl TaHBICTBIPya TEK CYpeTTep MEH OKYJBIK
MaTepHallIapbIMEH LIEKTeIyre MoXOYp. Al Janajiblk cabakrap eTKi3yre apHalFaH Kypai-KaOabIKTap
— OMHOKIIbJIEP, YIKEHTKIII SWHEKTEp, MJIAHILIETTEP CUSKTHI KaparnaibIM 3aTTap /1a KEeTKUIIKTI eMec.

Kasipri Ourim Oepy Oarmapnamanapbl KeOiHe CTaHIAPTThl TAaKbIPHIITAPAbI  KaMTHIIL,
OKYIIBUTAPJIBIH KEKE 3epTTEY JKOHE TaHBIMIBIK OPEKETTEpiHe a3 yakwIT Oeneni. HakTeipak aiTkanna,
OMOJIOTUS TOHIHIH aNTalbIK JKYKTEMECi LIeKTeysi OONFaHABIKTAaH, >KEePriliKTi (IOpaHbl TepeHIpeK
OKBITYFa KOCBIMIIIA YaKbIT KapacThIpblIMaraH. DKOJOIHUIBIK OarbITTarbl cabakrap, yiipmesep Hemece
XKOOAIBIK KyMbICTap KeOiHe (akynpTaTUB TYpiHAE FaHa eTedl. bysn jkarmail myramimaepnin
HIBIFAPMAIIBUIBIK OacTaMallapbIH TOJIBIK XKY3€re achblpyblHa KEAEPri xKacabl.

Tarer Oip MaHBI3ABl IMIEKTEY — MYFaIIMACPAIH KEPriIikTi ¢uopa >KeHIHIAETI apHalbl
OuTikTUIITiHIH keTicmeymrniri. CayanHama HOTHDKECIHIE MyFamimaepaiH OacbkiM  Oemiri oKy
OapbICBIHIA JKEPriTiKTI ©CIMAIKTEpAl KOJIJaHYAbIH MaHBI3bIH TYCIHI'€HIMEH, KOIIIIir e3AiriHeH
(biopanbIK 3epTTEY KYPrizyre CeHIMII eMec €KeHIiH aTar oTTi. by kaapiapasiH OUTIKTUTITIH apTThIpy
KypCTapbIHbIH, CEMUHApPIIAp MEH MPAKTUKYMIAP/IbIH KOKETTUIIT1H KOpCeTe .

CoHbIMEH KaTap, MYFalliMJIepre apHaJFaH apHaibl OHIPJIK OMICTEMENIK Kypajijaap MeH
¢ropaibIK aTiac CUSKTBI pecypcTapblH 0oMaybl OJapAbIH JKYMBICBIH KMbIHIATaabl. by maceneni
memry yurH skeprimikti JKOO-map MeH FhUIBIMU YHBIMIAPABIH MEKTEHTEPMEH OPINTECTIK OpHATYbI
©3CKTi.
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KopbiThinabl. 3epTTey HOTHXKEnepl kepceTkeHaei, lllydmHCk KanachiHBIH (DIOPUCTHKATIBIK
opanyaHJIbIFbl — SKOJOTHSUIBIK O11iM Oepyae THIMII KoJAaHyFa 0601aThiH 0ait opi Ma3MyHbI pecypc.
KeprimikTi ociMAIKTEpAl OKY MpOIECIHIe NaiAaNiaHy OKYIIbUIAPIABIH TaHBIMABIK OCJICeHAUTITH
apTTHIPBIN, SKOJOTHSUIBIK YFBIMIAPAbI HAKTHl MbICANIApMEH OalaHBICTBIPYFa MYMKIHIIK Oepei.
I'epbapuiinep, -dKCKypcusiaap, TMPaKTUKAIBIK JKYMbICTap MeH (JIOpaiblK KOpPHEKUIIKTep —
AKOJIOTHSIIBIK MOICHUETT] KaJbIITACTHIPYAa €pEKIIIE POl aTKapabl.

MekTen ToXIpUOECIHIE JKYPTi3UireH cabakrap, YHipMenep »oHe cayajHamajaap HOTHXKECI
OOWBIHINIA, OKYIIBUIAPJABIH TaOMFAaTKa JETeH KO3Kapachl, KbI3BIFYIIBUIBIFBl JKOHE KayamKepIILTiri
KOFaphl JICHTeWae KaubimTackanbl Oalkanabl. COHBIMEH KaTap, MyFamiMaep 1€ JKepTUTIKTI
MaTepHUaAbl KOJJaHYABIH TOPOUETIK KoHEe OUTIMIIK MaHBI3bIH KOFaphl Oaranarn OThIp.

CoHbIMEH KaTap, 3epTTey OaphIChiHIA OlpKaTap HICKTEyJep MEH mpolOyieManap aHbIKTaJIbl.
Aran alTKaHAa, MaTepHANABIK-TEXHUKAIBIK 0a3a MEH 9MiCTEMENIK KypaaaapAblH >KeTICIeYIIiTiri,
MYFTIMIEPAIH apHANBl JaspIIbIK JEHICHIHIH TOMEH/IIr, MEKTEN OaraapiaMachlHbIH MEKTeYIUTIr —
OyJ1 OaFbITTaFbl AKYMBICTBIH K€H ayKbIMJIa JKY3ere acyblHa KeJlepri KeJlTipei.
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