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PABPABOTKA KOHCTPYKIIMOHHOTI'O MATEPUAJIA HA OCHOBE
OTXO0J0B AJIIOMHUHHUEBOI'O TPOU3BOJCTBA

YMAPOBA TATBSIHA MYXCHUHOBHA
JIOKTOP TEXHUYECKUX HAYK, JOIEHT, TJIABHBIN CIEIMATUCT OT/Ae/Ia HAayKu, MHHOBAIIUH,
MEXKIYHAPOIAHBIX CBSA3EH U U3AaTenbCckoi aestenpHoct Oummnana MI'Y umenn M.B.
JlomonocoBa B ropoae [yman0e
Hyman6e, Tamkukuctan

Annomayun. B pabome npusedenvl pe3yromamvl UCCIe008aHUA BIUAHUA NEPEXOOHbBIX
MEemanios u Memaiios epynnsl 1aHMAHOUOO8 HA PUSUKO-XUMUYECKUE U MEXAHUYECKUe CEOUCIEA
ANIOMUHUEBbIX CHIAB08, NONYYEHHBIX HA OCHO8E HEKOHOUYUOHHO20 ANIOMUHUS. — NPOGeOeHHble
uccned08anus NOKA3aaU 3PHeKmusHoOCMb MUKPOIESUPOBAHUS TH0ObIM U3 NEPEXOOHbIX Memalos,
a makodice Memaiiom epynnvl JAHMAHOUO08, YMO NO380JIAem pa3pabomams Hoeble COCMAGbl
AIOMUHUEBBIX CNIABO6 6 Kauecmee KOHCMPYKYUOHHO20 MAMepuaid, mem CamblM peaiu308and
HEeKOHOUYUOHHDBII MEMA ATIOMUHUEB020 NPOU3BOOCHIEA.

Knrwueevie cnoea: HekOHOUYUOHHBLI ANIOMUHULL, NEPEXOOHble Memailibl, JTAHMAHOUObL,
PuzuKo-XuMuyecKue Memoosbl AHAIU3A, HNEKMPOXUMULECKUE CBOUCBA, MEXAHUYeCKUe CBOUCEA.

JUist TaKUX CTPATETHUECKU BaXKHBIX OTPACIIAX MPOMBIIIJICHHOCTH, KaK MAITUHOCTPOUTEbHAS,
aBUAIIMOHHAA, XUMHUYECKas, He(TsAHas, XapaKTEPHO IPUMEHEHNE BBICOKHX 3HAYCHHI TeMIeparyp,
JIaBIICHUH, YCIIOBHIA arpeCCUBHBIX Cpe M OOJBIINX MEXaHUIECKUX HArPY30K - ITPH TAKUX YCIOBHAX
XUMHUYECKOE COMPOTUBIICHHE METalla pa3pylICHUIO U MPOYHOCTHBIE XapaKTEPUCTUKH OCTAIOTCS
BaKHEHMIIMMU NIOKa3aTeIsIMU 00eCTIeUeHUs] HAJEeKHOCTH KOHCTPYKIMOHHOT'O MaTepuaia.

ANIOMUHUI — W3BECTHBI KOHCTPYKIIMOHHBIM MaTepuai, MO3TOMY pa3padoTKa HOBBIX
QITIOMUHHUEBBIX CIUIABOB C TIOMOIIBIO JIETUPOBAHHS SABISAETCS (P (HEKTUBHBIM CIIOCOOOM TTOBBIIIICHHUS
ero PU3NKO-XUMUIECKUX CBOMCTB. CHMKEHHE CE0ECTOMMOCTH MOTy4YEHHUs ATFOMUHHUEBBIX CILIABOB
ocTaéTCs Ha CEroAHAIIHUN JeHb AaKTyaJdbHOW 3anaueii, TpeOyroueil oT wucciaenoBaTes
pa3paboTKU HOBBIX, OoJjiee APPEKTUBHBIX CHOCOOOB peaaU3alMd OTXOJ0B aTIOMHUHHEBOIO
npousBogactBa «TALCO» (Tajik Aluminium Company) ¢ HCHOJB30BaHUEM HEJOPOTHUX U
JOCTYIHBIX MAaTepUaJIOB B3aMEH YHCTOr0 METAJLIA.

Takum o00pazoMm, HeJbIO JaHHON paloThl SABISETCS pa3padoTKa M TMOIYYEHHE HOBBIX
ATIOMUHHUEBBIX CIUIABOB HAa OCHOBE HEKOHJUIIMOHHOTO AaTIOMUHUS MYyTEM MOAUGUIIUPOBAHUS
MaJibiIMH 00aBKaMu JieTupyrommx kommoHeHToB (10 0.05 macc.%). [annas pabGota sBisieTcs
MIPOIOJDKCHUEM HAYYHBIX MCCIICIOBaHMIA, OMyOJIMKOBAaHHBIX paHHee [1-7].

Jlnsg pemieHus MOCTaBJIEHHOM 3aJauyd B KayecTBE MaTepuajga OCHOBbI ObUT BBIOpaH
HEKOHIUIIMOHHBIIN aTfOMUHUH (C 3aBBIIICHHBIM COJCPKaHUEM ITpUMEceH, B IEPBYIO ouepens Fe 1o
3%), m03TOMY 1O CYyTH paccMaTpUBaIach CUCTEMa aJIOMUHUN-KEIE30 B KAUECTBE CILIaBa-OCHOBBI.
B kagectBe JeruMpyroommx KOMIIOHCHTOB BBIOOp Maj Ha Takue metawibl, kak Mn, Nb, Ti u
HECKOJIbKO METaJUIOB IPYIIbI JaHTaHOUI0B (LN), 4T0 00BSICHSETCS CIIOCOOHOCTBIO MEPEXOIHBIX
METAJUIOB TOJABIIATH BIUSHUE Kelle3a, a JJAHTAHOUIOB- OJIAronpHsITHO BIHMSATh Ha CTPYKTYPHYIO
CTaOUIIBHOCTH CIUIABOB, MUKPOCOJIEP)KaHUE KOTOPBIX CHUXKAET JMKBALIMOHHYIO HEOJHOPOIHOCTD,
M3MeNbYaeT 3epHO B CTPYKTYpE CIUIABA.

B paGote ucnonap30BaHbI ClieyOIIKE MEeTOABI (PU3MKO-XUMHYECKOIr0 AHAJIM3A U TPUOOPHI:

- CHHTE3 MpsAMbBIM ciutaBieHueM nposoawmu B neun: KS 400/10 (J=16 A, U=380 B) mpu
MaKCUMaJbHON Temmeparype paBHOM 1450°C, ¢ 1enpl0 HMCKIIOYUTH BIUSHUE KHCIOPOJa
WCTOJB30BAJIM BAaKYyMHBIH mTOCT. MeTamiorpaduio MPOBOAMIM C TMOMOIIBI0 MHUKPOCKOIIOB
Neophot-21 (x400) u NIKON 2700 (x200). Tuddepenimansno-repmuueckuii (BATA-8Mm, ¢ W-Re
TepMonapoi, orrpaxyupoBaHHoi mo toukam maBineHus Al, NaCl, Cu u Zn. PenrrenodasoBbrit
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anaiu3 nposeaeH Ha DRON 3 (Cu — anon, Ni — ¢unbtp, ckop.cu€turka — 1 rpag/mun). M3y4yenue
MOpP(OJIOTHH U OTIPE/IETICHNE COCTaBa OCYIIECTBIEH HA CKAHUPYIOIIEM JIEKTPOHHOM MUKPOCKOIIE
JSM-35CF JEOL c Si(Li) - sHeproaucrepcHOHHBIM CIIEKTPOMETPOM U cucTemoi anau3a ISIS Link
Oxford mpu yckopsromem HanpspkeHHH 20 kB u Toke 30Hma 1 HA. DIEKTpOXHMMHYECKHE
WCCIIeIOBAaHUS TIPOBEACHBI Ha UMITYJIbcHOM ToTeHnmoctare [1M-50-1.1 B mOTEHIIMOCTATHYECKOM
pekuMe co CHATHEM Toh Ha JaHHBIX MHKpPOCTPYKTypax BCsS KapTHHA MpeJCTaBicHa Ha (oHe
IBTEKTUYECKOM ceTke. [lo peakumu 3BTEKTUYECKOTO MpEBpallleHUs] HAa PUCYHKE MOXHO YBHJIETh
BKIto4YeHus a3 FeAls B popme rpyObIX HTOJIBYATHIX BBIACTICHHA.

SPU3ALMOHHBIX KPHUBBIX JJII ONPENEICHUS OCHOBHBIX 3JIEKTPOXMMHYECKHX IapaMeTpoB,
XapaKTEepU3YIOIIHUX CONPOTUBIECHUE MaTepuana KOPPO3UOHHOMY pa3pylieHUI0. MUKPOTBEPIOCTh
obpasma usmepsii Ha [IMT-3, TapupoBannom no NaCl, mioTHOCTH 0Opa3iia u3MepeHa METOI0M
TUIPOCTaTUYECKOTO B3BEIIMBAHMS B BOJE.

TakuM 00pa3oM, CHHTE3UPOBAHHBIE B JIAOOPATOPHBIX YCIOBHUSX  CIUIaBl Ha OCHOBE
QIIOMUHUS C 3aBBIIICHHBIM COJEp)KaHHEM Kelle3a ObUTM JIOMMPOBAaHBI BBINICYKAa3aHHBIMU
MeTaiaMu. M3yueHo BIusiHUE JTETUPYIONIUX METANIOB HAa (PU3UKO-XUMHUYECKHE U MEXaHUYECKUE
CBOMCTBA JaHHBIX CIJIABOB.

N3BectHO, uTOo MeTamtorpadus Aa€T BOZMOXKHOCTh BUIETh U3MEHEHUS MUKPOCTPYKTYPHI B
3aBUCUMOCTH OT cocTaBa. MUKpPOCTPYKTYpY CIIaBOB uccieaoBaiu npu 200- KpaTHOM yBEJIMYEHUHU.
[TonroroBka 00pa3lOB MPOBOJMIACH COIVIACHO peKOMEHAalusM aBTopoB [8]. Jlnst BbIIBICHUS
MUKPOCTPYKTYPBI HCCIIEAYeMOro CIUIaBa OO0pa3lbl TOABEPrajich TPABICHUIO Pa3IUYHBIMH
TpaBUTENSIMU B 3aBUCMMOCTH OT COCTaBa CIlaBa MU HAJIWYUS  MPHUCYTCTBYIOIIEH (a3bl.
[ToBepxHocTh criaBoB (D=10MM) moaBepraim TpaBIeHHIO pEaKTHBAMH, BEIOPAHHBIMHU B 3aBUCHMOCTH
OT COCTaBa CIUIaBa M HaJIW4Ms TPUCYTCTBYIomIeH (a3bl. Hampumep, A7t 9BTEKTUKH  UCTIONB30BAIH
peakTuB 50, MUKpOCTPYKTYypa IoKa3aHa Ha puc.

Puc. MuKpocTpyKTypa 3BTEKTHYECKOro coctaBa cuctembl Al-Fe: 1-n0 TpaBnenus, 2-
I0CJIE TPABIICHHUS;
3 - 3BTEeKTHKa, MouuIpoBanHas esponueM 10 0.05 (Bec. %)

Ha mnpencraBnenHbix ¢ororpadusx MoxHO BHACTH 3BTeKTHKY (0—Al+AlsFe) nHa ¢one
BKJItOUeHu# naTepMmerauaa AlsFe B popme rpyosix uronbuathix BeiaeiaeHuil. C 3- gpororpadpumn
CIJIaBa, JITUPOBAHHOTO JIAHTAHOMIOM BHJIHO OOpa3oBaHHOE B obOjacTh OOraTod amtOMHUHHEM
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nHTepMeTaummueckoe coenunerne AlgFe,Eu. B nemom, UMC 3acioykeHHO NpHUBIEKAIOT BCE
OoJbIllee BHUMaHUE MAaTEPUAIOBEI0B, OCOOCHHO B CUCTEMAaX TMpU HAIMYHMH JaHTAHOUA.

BrisiBieHO, 4TO Bce JIaHTAHOW[BI, 3a UCKJIIOYEHHEM JIBYX (MTTEpOHMS M €BpOIUs) UMEIOT
CKOPOCTh KOppo3un Topsaka 2.0-2.5-10° r/m?-yac, (4T0 CTABUT UX B KIIACC BHICOKOPOPPO3HOHHBIX
MaTepuasoB), MPU STOM MEXaHMYECKHE CBOMCTBA MEHSIOTCS HE 3HAYMUTEIBLHO, HO Y BCEX
JETUPOBAHHBIX CIUIABOB MUKPOCTPYKTYpa OTIMYASTCS] MEHBIICH JUCTIEPCHOCTHIO 3€PHA, UTO TAKKE
noguepkuBaeT 3 dext merupoanus. [Ipu 3ToM, 1ByXBaJeHTHBIC JJAHTAHOUIBI BEAYT ce0s1 0c000,
MIPUCYTCTBHE JAHHBIX METAIJIOB B aIFOMUHUU PE3KO MOBBIMIAET MOKA3ATENH (HU3UKO-XUMHUECKUX
CBOMCTB (HE ME€Hee 4eM B 2-3 pasza), 4yTo OMpeJesseT CIUIaBbl C UX YYacTHEM B TPYIITy Haubosee
PEKOMEHIyEMBIX B KaU€CTBE KOHCTPYKIIMOHHOTO MaTepHaa.

[TpoBeneHHbIe PUINKO-XUMUYECKUE UCCIIEIOBAaHUS A TIOMUHUEBBIX CIIJIAaBOB, JIESTUPOBAHHBIE
HEKOTOPOMH TEPEXOIHBIMH METAJIAMH ¥ JAHTAHOUJAMH IMO3BOJISIET MPUUTH K CIEIYIOIIUM
BBIBOJIAM:

" B MPOIIECCE JINThS BBISBICHO OTCYTCTBHE YCAJIKH CIUTABOB, YTO XapaKTEPU3YET BHICOKHE
JIMTEHHBIC CBOMCTBA;

"[I0 CYTH BCE€ PACCMOTPEHHBIC JT00ABKH K QJIOMUHUIO C BBICOKMM COJIEpKAHUEM Keje3a
ABIAIOTCS 3G (EKTUBHBIMU MOAM(PUKATOpAMHU, MPH STOM ONTHMAJIbHBIM COCTABOM OKa3alach
KoHIeHTpanus B obnactu 0,025-0,05%.

" IPUCYTCTBUE JIOOOT0 UX JIETUPYIOIIETO MeTaula 0e3 UCKIIOUCHHS YBEIMYUBACT HIUPUHY
MACCUBHOW 00JIACTH AIFOMUHUS, YTO CTABUT JIAHHBIC CIUIABBI B PSI XUMHUYECKH CTOMKUX MPOTUB
KOPPO3UOHHOTO pa3pylIeHHUS;

" IBYXBAJICHTHBIC JIAaHTAHOU B! - Yb 1 Eu oka3biBaeT 60s1ee 3pPpexTnBHOEC MOTUDHUITUPYFOTIIEEe
neiicTBue (B OTVIMYME OT OCTaJbHBIX J0OABOK) Ha AalFOMUHHUEBBLIM CIJaB C TOBBIIIEHHBIM
COJIEp)KaHWEM JKelie3a B TMPUCYTCTBUU MapraHia. B oTCyTCTBMM MapraHia, HaWIy4IIAMH
Moau(HUKaTOpaMH OKa3aluCh TPEXBAJICHTHBIC JIAHTAHOWIBI -  TAAOJIMHHA W 3pOuii, 4YTO
MOAYEPKUBAET POJIb MapraHiia, MPUBOJISIIETO K HEUTpAIU3AIIMU BIUSHUS Keje3a, N3MEIbUYEHHUIO
3epHa B CTPYKTYpE CIIJIaBa, CIIEe0BATEIbHO, K TOBBIIICHUIO (PU3UKO-XUMUYECKUX U MEXaHUUECKHUX
CBOICTB;

"B OTCYTCTBUU TPETHEr0 KOMIIOHEHTA CHCTEMBI, yJeJICHO BHUMAaHHE CUHTE3UPOBAHHOMY
NMC crexuomerpudeckoro coctaBa AlsFe, BbIsBICHa uWronpuatass CTPYKTypa, C IMOMOIIBIO
ypaBHEHHUSI TEIUIOBOrO OallaHca OIpeAeNieHbl TEIUTOEMKOCTH CHUHTE3UPOBAHHBIX AFOMHHHUEBBIX
CILJIAaBOB U BXOoIdImXx B ux coctas MMC.

B 1menom, mpoBeneHHBIE HCCIENOBaHUS MOKa3ald S()PEKTUBHOCTh MHKPOJIETUPOBAHUS
J00BIM M3 TIEPEXOJIHBIX METAIOB, a TaK)KE METAJJIOM TPYIIBI JIAHTAHOWUJIOB, YTO IMO3BOJIAECT
pa3paboTaTh HOBBIE COCTAaBbl AIFOMUHUEBBIX CILIABOB B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepHara,
TE€M CaMbIM PEATN30BaTh HEKOHIUITMOHHBIM METAJIJI AJTFOMUHHUEBOTO MPON3BO/ICTBA.
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Abstract. The possibility of obtaining effective sulfonate additives based on the product of
alkylation of catalytic cracking phlegm with propylene oligomers of the Cis-Ca1 fraction has been
studied. The results of laboratory tests have shown that the synthesized neutral and medium-alkaline
calcium sulfonates have high physicochemical and functional properties. The experimental neutral
sulfonate surpasses the petroleum sulfonate NSK and the additive OLOA 2468 in yield, active
substance content and dispersing properties. The medium-alkaline synthetic sulfonate is at the level
of the commercial additive C-150 and the additive Hightech 6060M in physicochemical and
detergent properties, and surpasses them in dispersing and anticorrosive properties.

Using the developed additives as detergent-dispersant components, experimental motor oils
M-10DM and M-10G> that meet the stated requirements in terms of quality indicators have been
prepared.

Key words: alkyl aromatic hydrocarbons, synthetic sulfonates, detergent-dispersant additives,
motor oils, functional properties.

Introduction. The tightening of operating conditions for motor oils in modern high-
performance engines necessitates the development of new highly effective additives with various
functional effects that provide the necessary detergent, dispersant, antioxidant, anticorrosive,
antiwear, viscosity-temperature properties of these oils [1,2]. Among these additives, a significant
proportion (about 50%) are metal-containing detergent-dispersant additives - highly alkaline alkyl
salicylates, sulfonates, alkyl phenolates of alkaline earth metals. Almost all additive packages for
modern motor oils contain the specified additives [3-5].

Some of the most common additives of this type in world practice are sulfonate additives
produced on the basis of petroleum oils and synthetic alkyl aromatic hydrocarbons [6-8]. The main
functional properties of these additives are their detergent and dispersant efficiency, the ability to
neutralize oil oxidation products formed during its operation.

The refore, research on improving the production technology, increasing the quality and
expanding the range of these additives is becoming relevant.

The objective of the presented work is to expand the raw material base and improve the
efficiency of sulfonate additives. To achieve this objective, we synthesized oil-soluble calcium
sulfonates with different alkalinity based on the alkylation product of catalytic cracking phlegm
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with propylene oligomers of the Cis-Co; fraction. The phlegm is characterized by the following
physicochemical parameters: boiling range, °C - 210-310; density at 20°C, kg/m3-813; refractive
index np? -1.4235, molecular weight - 189. The structural-group composition of phlegm was
determined by liquid chromatography, the characteristics of which are presented in Table 1.

Table 1.  Group hydrocarbon composition of phlegm and characteristics of isolated

hydrocarbons
Hydrocarbon groups Yield to initial raw material, Refractive Density at
% W. index 20°C, kg/m?®
Paraffin-naphthenic 334 1.4456 827.6
Aromatic 65.3 - -
Light 20.5 1.5236 942.5
Medium 42.8 1.5648 999.1
Heavy 2.0 1.6085 1041.2
Resins 1.3 - -

The isolated aromatic hydrocarbons were further separated on anhydrous aluminum oxide and
analyzed by mass spectrometry. The results of these studies showed that the majority of aromatic
hydrocarbons consist of compounds with two benzene rings (33,5% by weight), among which
alkylnaphthalenes predominate (31,8% by weight). Aromatic hydrocarbons with one benzene ring
contain a significant amount of alkylbenzenes (22,35% by weight), which are the most valuable raw
materials for obtaining sulfonate additives.

Alkylation of phlegm with propylene oligomers was carried out in the presence of aluminum
chloride at a temperature of 55-60°C for 3 hours. The obtained alkylaromatic hydrocarbons have
the following physicochemical properties: viscosity at 100°C, mm?/s-12.6; density at 20°C, kg/m?-
919.6; refractive index np?°-1.5170; molecular weight — 610.

Sulfonation of alkyl aromatic hydrocarbons was carried out with 98% sulfuric acid in an
octane solution for 2 hours in two stages. The yield of oil-soluble sulfonic acids in the sulfonation
product was 78%. Neutralization of the sulfonic acid mixture was carried out with a 20% aqueous
solution of calcium hydroxide at a temperature of 70-75°C for 3 hours until a slightly alkaline
reaction. Then the temperature was increased to 125-130°C to evaporate the reaction water and
maintained at this temperature for 3 hours. The resulting product was dissolved in octane,
mechanical impurities were separated by centrifugation and the solvent was distilled off. The yield
of neutral sulfonate was 95%, which is significantly higher compared to the corresponding
petroleum sulfonate (39%). By carbonating a neutral sulfonate with carbon dioxide in the presence
of excess calcium hydroxide, a promoter (methanol), a diluent oil, and a solvent (toluene), a
medium-alkaline (type C-150) additive was obtained.

The composition and structure of the sulfonates were confirmed by elemental analysis and IR
spectroscopy. The content of the active substance in the additives was determined by liquid
adsorption microchromatography, which allows the sulfonate and oil parts of the additives to be
isolated using polar solvents. The calcium content was determined using an MP-4200 AES metal
analyzer, and the IR spectra were recorded using a NICOLET IS -10 spectrometer. The IR spectra
of the sulfonates contain absorption bands in the range of 1050-1070 and 1160-1250 cm™, which
arise as a result of valence symmetric and asymmetric vibrations of the S=0O bonds of the SOz group.
The most characteristic feature of the spectrum of the medium-alkaline sulfonate is the presence of
bands in the range of 850-880 and 1400-1500 cm, which are related to vibrations of the carbonate
ion COs%.
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The study of the physicochemical and functional properties of additives were carried out
standard laboratory methods.The detergent properties were determined using the PZV installation
according to GOST 5726-2013, the dispersing properties at 250°C using the method described in
[9], the anticorrosive properties were assessed using the DK-NAMI device at 140°C for 25 hours
according to GOST 20502-75, and the oxidation stability was assessed using the DK-NAMI device
at 200°C for 30 hours according to GOST 11063-77. The stability of the colloidal dispersion of the
medium-alkaline sulfonate was assessed using the method [10], which involves decomposing the
additives in the presence of 15% water at 110°C for 4 hours. The stability of the colloidal dispersion
was determined by the decrease in the alkalinity of the additive, expressed as a percentage of the
original.

Research results. The resulting additives NSKs. (neutral), SS-15072 (medium-alkaline) are
viscous liquids of dark brown color, the characteristics of which are presented in tables 2 and 3. For
comparison, similar indicators of the NSK additive, obtained on the basis of M-8 oil under
laboratory conditions, the commercial medium-alkaline oil additive C-150, as well as foreign
analogues - OLOA 246B and Hightech 6060M additives are also shown there.

Table 2. Characteristics of neutral sulfonate additives
) Neutral sulfonates
Indicators
NSKsa NSK | OLOA 246 B

Yield, % of the initial raw material 95 39 -
Alkaline number, mg KOH/g 25 22 23
Mass fraction, %

calcium sulfonate 72 415 41.1

calcium 3.5 2.1 -

mechanical impurities 0.05 008 0.1
Sulfate ash, % wt 9.8 8.3 8.6
Detergent properties on the PZV unit, points* 0 0.5 0.5
Dispersing ability at 250°C, %* 48 40 40

*M-11 oil with 5% additive

Table 3. Characteristics of medium-alkaline sulfonate additives

TEXHUYECKUE HAYKHU
TECHNICAL SCIENCES n

Medium alkaline sulfonate additives
Indicators
Hightech
SS-150+, C-150 6060M
Alkaline number, mg KOH/g 153 150 142
Mass fraction, %
calcium sulfonate 325 315 32.0
calcium 6,2 - -
mechanical impurities 0,04 0,08 0,05
Sulfate ash, % wt 23.3 23.0 23.1
Detergent properties on the PZV unit, points* 0 0 0,5
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Dispersing ability at 250°C, %* 20 50 60
Corrosion of lead, g/m?* 69 87 85
Stability by induction period of sedimentation:
sediment, % * 0.5 0.7 0.9
increase in viscosity 66 71 78
Colloidal stability, % 85 75 76

*M-11 oil with 5% additive

The synthesized additives have a micellar structure typical of sulfonates. They are
characterized by high physicochemical and functional properties. When introducing the developed
additives into M-11 oil at a concentration of 5%, its detergent, dispersant, neutralizing, anticorrosive
properties and stability against oxidation are significantly improved. Neutral sulfonate NSK+. has a
higher content of active substance, a lower content of mechanical impurities and better dispersing
properties compared to the additive NSK and OLOA 246B. The developed medium-alkaline
calcium sulfonate SS-150r, is at the level of additives S-150 and Hightech 6060M in
physicochemical and detergent properties, and surpasses them in dispersant, anticorrosive properties
and stability against oxidation.Thus, the dispersing properties of the SS-150r additive are 70%,
while for the C-150 and Hightech 6060M additives this figure is 60%. The increase in viscosity
after oxidation of oil with the SS-150¢,, C-150 and Hightech 6060M additives is 66, 71 and 78%,
respectively. In addition, the experimental additive has a higher colloidal stability to the action of
water compared to its analogues (85, 75 and 76%, respectively).

Using the developed neutral sulfonate NSK,, low-ash motor oil M-10DM was prepared, and
the medium-alkaline additive SS-150r. was studied in the composition of oil M-10G; for automotive
and tractor diesel engines.

The results of preliminary laboratory tests (tables 4 and 5) showed that the synthesized
sulfonates ensure the production of experimental oils with high physicochemical and functional
properties that meet the requirements imposed on these oils.

Table 4. Characteristic of experimental motor oil M-10DM

Motor oil M-10DM
Indicators
norm for experimental
M-10DM oil P

Kinematic viscosity at 100 °C, mm?/s, not less than 11+0.5 11.4
Viscosity index, not less than 90 91
Sulfate ash, %, not more than 15 147
Alkaline number, mg KOH/g, not less than 8.2 8.6
Mass fraction of mechanical impurities, %, not more than 0.025 0.08
Mass fraction of water, %, not more than traces absent
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Temperature, °C, of:

flashes in open crucible, no less than 220 220

hardening, no higher than -18 -18
Detergent properties on the PZV unit, points, not more i 0
than
Corrosion of lead plates, g/m?, not more than absent
Stability over the induction period of precipitation, h, no 60 withstands
less than

Table 5. Characteristic of experimental motor oil M-10G>

Motor oil M-10G>
Indicators norm for exoerimental
M-10Gz oil | P

Kinematic viscosity at 100 °C, mm ?/s, not less than 11+£0.5 11.2
Viscosity index, not less than 85 89
Sulfate ash, %, not more than 1.65 1.53
Alkaline number, mg KOH/g, not less than 6.0 7.8
Mass fraction of mechanical impurities, %, not more than 0.015 0.008
Mass fraction of water, %, not more than traces absent
Temperature, °C, of:

flashes in open crucible, no less than 205 205

hardening, no higher than -15 -15
Detergent properties on the PZV unit, points, not more than 1.0 0
Corrosion of lead plates, g/m?, not more than 20 absent
Stability over the induction period of precipitation, h, no less
than 40 withstands
Density at 20°C, kg/m?, not more than 905 903

Conclusions. Based on the product of alkylation of catalytic cracking phlegm with propylene
oligomers, effective detergent-dispersant additives of the sulfonate type with high quality indicators
were synthesized. High efficiency of the developed additives allows them to be used in the
composition of additives when creating modern motor oils.
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Abstract: In this work, low voltage panels and wind-solar hybrid power systems were
analyzed together. Smart panels were designed to feed the same loads in the panel design program.
The wind-solar hybrid power system was modeled with HOMER, and optimization and sensitivity
analyses were performed.

Keywords: Low voltage panels, smart and conventional panels, low voltage panel analysis,
solar and wind energy system production facilities.

I. Introduction

In order to select the low-voltage panel and hybrid system configuration to be installed for the
industrial facility to be built in Yeni Yashma settlement, low-voltage panels and wind-solar hybrid
energy systems were analyzed separately. Low-voltage panels are the panels where the main
distribution of electricity is carried out in factories, workshops and workplaces [10]. In this work,
low-voltage panels are divided into two types: smart and traditional panels. The energy demand in
our world increases by approximately 4-5% every year. On the other hand, the fossil fuel reserves
that meet this need are decreasing faster. Even the most optimistic calculations show that oil reserves
will be largely depleted within the next 50 years and will not be able to meet the demand. A similar
situation applies to coal and natural gas in the long term. In this case, infinitely renewable, renewable
and raw material-independent energy sources will gain importance in a very short time [2].
According to the forecasts of the International Energy Agency, energy consumption in Azerbaijan
will increase faster than the world average by 2025. In this regard, energy production from clean
energy sources is of great importance for Azerbaijan. When it comes to renewable energy sources,
wind and solar energy are the first to come to mind, with their endless potential [3]. Wind-solar
hybrid power systems emerged as a result of the growing interest in renewable energy sources and
as a way to power loads located far from the grid. In addition, hybrid power systems are used to
reduce the ever-increasing unit cost of electricity in regions where grid-connected systems exist [1].
The article first examines low-voltage panels to be used in an industrial facility and designs
traditional and smart panels to power the same load in a panel design program. Since both types of
panels have their own advantages and disadvantages, the panels to be used for the facility to be built
were analyzed in terms of panel size and location, diversity factor, power losses, size, and cost. The
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wind-solar hybrid power systems to be installed for the industrial facility were modeled with
HOMER. HOMER, based on a flexible calculation model, allows for the appropriate sizing of
energy system components using renewable sources and the most suitable technical and economic
component group according to demand [6]. HOMER performs hourly simulations of each possible
component combination and ranks the systems according to user-defined criteria such as cost of
energy (COE, $/kWh) or cost of capital [5]. It can also perform “sensitivity analysis” in which the
values of certain parameters (solar radiation, initial load) are changed to determine the impact on
the system configuration [7]. In our study, in addition to determining the optimal hybrid system
configuration through system modeling with HOMER, which has been applied in studies [1,5,6,7];
After the above analyses, the optimal hybrid energy system configuration to be used with a low-
voltage panel group in an industrial facility to be built was determined.
II. PROBLEM STATEMENT

Analysis of wind solar hybrid energy systems for an industrial facility to be built in Yeni

Yashma settlement.
1. THE MAIN PART

Low-voltage switchboard system is a general term that covers all devices related to the
protection, control, measurement and regulation of the power system in systems up to 1 kV. In other
words, all the equipment used to switch, control and protect electrical circuits constitutes the
switchboard system [9]. Although low-voltage switchboards differ in terms of whether they are
smart or traditional types, some analysis should be carried out before determining the type of
switchboard to be used in an industrial facility.

Data measurement in smart panels is carried out using sensitive sensors, not electrical devices.
Power and control voltages in this type of panels are separated from each other. Increased safety of
operation and maintenance is ensured.

Figure 1. Smart panel
Protection and control in the panel are provided by electrical devices. Conventional
panels, which are a panel system that has passed the IEC61439-1 type tests and the IEC61641
internal arc certification, provide optimum protection for personnel and facilities.

Figure 2. Conventional panel
The specifications of intelligent and conventional panels feeding the same outputs with
the same switch type and specifications are shown in Table 1, and the outputs they feed are
shown in Table 2.

Table 1. Panel technical specifications
PANEL TECHNICAL SPECIFICATIONS

IEC Standard IEC61439-2
Nominal Voltage 400V,50Hs
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Number of Poles 5P
Minimum Short Circuit Current 66KA
Breaking Capacity 235VAC
Contactor Coil Supply Voltage 36C
Ambient Temperature TN-S
Grounding System IP41
Protection Degree 200mm
Busbar Field Depth 900A
Busbar Nominal Current 68Ka
Busbar Breaking Capacity 2x40x10mm
Busbar Dimensions 50x30x5mm
Distribution Busbar Dimensions Form2b
Conventional Panel Cable Compartment Width 410mm
Smart Panel Cable Compartment Width 410/410mm

Table 2. Outputs fed by the panels

OUTPUT TYPE NOMINAL POWER- CURRENT VALUE |number
DOL 255kW S)
RDOL 165kW 1
HDOL S6KW 3
DOL AKW o
DOL 1,6kW 2
DOL 0,65kW 7
ED 640A 4
ED 110A S
ED 64A 16
CF 26A 8
CF 15A 6

Accordingly, when the panels are analyzed according to their size and the location where the
panel will be placed; it is seen that smart panels feeding the same loads are 2.4 meters longer than
conventional panels, and this situation may cause smart panels not to be preferred especially in
facilities with space constraints.

The diversity factor in low voltage panels is the value allocated by the manufacturer according
to the unit value of the nominal current, which can be loaded simultaneously in an instantaneous
and continuous manner, taking into account the mutual thermal effects of the outputs in the panel.
In other words, it is the ratio of the maximum total output currents in the panel at any moment to
the total nominal currents of all outputs in the panel (lload = InomxDF).

When we compare smart and conventional panels feeding the same loads in the technical
features specified above according to the diversity factor, smart panels can be preferred especially
in panels where energy distribution outputs are dense, in terms of selecting a higher diversity factor.
In addition, as a result of the analysis, in order for the panels to be used in the industrial facility to
carry the output load currents, the diversity factor values should be taken as 0.6 for conventional
panels and 0.7 for smart panels. In low voltage panels, the power losses of each module vary
depending on the ohmic resistance of the internal wiring, switching equipment and load current.
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Depending on the power losses of the modules, the maximum number of equipment and
maximum temperatures of the cells are determined. Module power loss is calculated with the
following formula.

PLoss=R X licad® + Pyp + Pom ¢D)]

Here licad represents the load current, R represents the ohmic resistance of the entire module,
Pyp represents the power loss of the auxiliary circuit equipment in the module, and Powm represents
the power loss of the measurement module in the smart panel.

When finding the total power loss in the cell, the power losses of all modules forming the cell
are added up and it is expected that this value does not exceed the allowed power loss value of the
cell. When we compare the smart and conventional panels we examined in terms of power losses,
it is seen that an additional cell in the smart panel exceeds the loss power limit. When the power
loss in the panel exceeds the allowed loss power value, the load should be reduced and the loss
power values should be reduced. In this direction, considering that the panel size and cost will
increase, additional cells or cells can be added to the panel.

When smart and conventional panels are compared in terms of drawer sizes, thanks to the
compact structure in smart panel drawers, drawer sizes can be lower than in conventional panels,
thus leaving free space on the panel for spare drawers.

Finally, when smart and conventional panels are compared in terms of their costs, since the
production hours and materials of the panels differ, their costs are different. A cost analysis has been
made for the smart and conventional panels we examined below.

In parallel with the ever-increasing need for electricity today, the limited reserves of fossil-
based energy sources and the negative effects they create on the environment have greatly increased
the interest in renewable energy sources [1].

Hybrid systems are of great importance in places where wind and solar energy can
complement each other. If they are supported by batteries designed to be activated at points where
these energies cannot complement each other, hybrid systems are a very good option especially for
places where there is no grid energy.

However, wind and solar sources have disadvantages such as being dependent on weather and
climate changes, unpredictable changes in weather conditions, and the inability of solar radiation or
wind to match the demand of the load over time.

These disadvantages, which occur due to the variable nature of wind and solar sources, can
be overcome by designing appropriate combinations of these two sources (by activating the
strengths of one at the point where the other is weak). Battery-supported solar and wind hybrid
power generation systems mitigate the fluctuations of each system and significantly reduce the need
for energy storage that will need to be stored in batteries [4].

In this work, the example hybrid energy system that will power conventional and smart panel
industrial facilities is a grid-connected, wind-solar-based hybrid energy system, and the industrial
facility to be modeled in HOMER is planned to be built in Yeni Yashma settlement.

The wind-solar hybrid energy system that we will analyze will feed conventional panels with
a diversity factor of 0.6 and smart low voltage panels with a diversity factor of 0.7.

Load, wind turbine, converter, solar panel, battery and grid are modeled separately in order to
determine the optimal hybrid system configuration with HOMER.

IV. CONCLUSION

When the results for the sample hybrid energy system with smart panels are examined, it is
seen that the optimum hybrid system configuration that can feed a 912.25 kW load is a system
consisting of grid (Cseb), battery (Cpat) and converter (Crew) (Csystem = Csen+Chat+Crew), and when the
results for the sample hybrid energy system with conventional panels are examined, it is seen that
the optimum hybrid system configuration that can feed a 781.94 kW load is a system consisting of
grid (Csen), battery (Cuar), converter (Crew) and solar panel (Cpv) (Csystem = Cseb+ChartCrewtCpy).
According to the results obtained through HOMER, since the price of a smart panel for an industrial
facility to be built is €75,130, the estimated total cost of an industrial facility with a smart panel
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connected to a wind-solar energy production system is $12,053,467, and since the price of a
conventional panel for the same facility is €40,705, the estimated total cost of an industrial facility
with a smart panel connected to a wind-solar energy production system is $12,053,467 and the
estimated total cost of the industrial facility with conventional panels is $9,509,164. As a result, for
an industrial facility to be built in Yeni Yashma settlement, a system consisting of a smart panel and
a grid, battery and converter with a total net present value of $12,053,467 can be created, or a system
consisting of a conventional panel grid, battery, converter and solar panel with a total net present
value of $9,509,164. When considering the two situations from an economic perspective, a system
consisting of a conventional panel grid, battery, converter, and solar panel should be chosen because
it is cheaper.
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Annomayun: B cmamve paccmampuearomces @uauko-xumuueckue 0coOeHHOCmuU yenell
LIIybapkonbcko2o MecmopoX*cOoeHus, Cnocobocmeyrowue ux CKIOHHOCMU K CAMOB0320PAHUIO.
Ilpeocmasnenvl pesyrbmamoi 1a60PAMOPHLIX UCCIEO0BAHUN U AHAIU3Z MENCOYHAPOOHO20 ONbIMA,
NpeonodHceHbl MeXHUYeCKUe peuleis Ha OCHO8e NOIUMEPHBIX AHMUNUPOLEHO8, pA3PAOOMAHHbIX U3
BMOPUUHBIX OMX0008 KOKCOXUMULECKO20 NPOU3B00CMEA.

Knwueevie cnosa: Lllybapxons, camogoszopanue y2if, AHMUNUPO2EH, Yeoib mapku /],
NPOQUIAKMUKA, NOTUMEPHBLE NOKPbIMUSL, OKUCTICHUE.

1. BBEJAEHUE

[IpoGiema camoBO3ropaHus yriisi MOBCEMECTHO CYIIECTBYET BO BCEM Mupe. Ha OTKpBITHIX
TOPHBIX pPaboTaXx OCHOBHBIMH OOBEKTaMU CAaMOBO3TOpaHHs SIBISIOTCS YrOJIbHBIE IITa0ers,
MOPO/JHO-YTOJIbHBIE OTBAJIbl, YTOJIBHBIE YCTYNbl M CKJIAJbl TOTOBOTO K OIpaBKE YIJIsl.
CamoBo3ropanue yrist co3gaéT HeOMaronpusTHBIE YCIOBHS JUIsl pabOThl MpEanpUaTus, BeAET K
OOJIBIINM YKOHOMHUYECKUM 3aTpaTaM Ha SKOJIOTHIO M ITOTEPSIM 3aI1acoB.

B nmaHHON cTaThbe M3ydeHBl BIMSHUS NPOLIECCOB BBIBETPUBAHUS, OKHUCJIECHHMS HAa KAauyeCTBO
yIJs, IPOBEACHBI pacyeTsl, psaj ucciaepoBaHuil. st usydenus QpU3MKO-XUMHYECKUX (PaKTOPOB
6butn BeIOpanbl yrau mapku J[ LllyGapkonabsckoro mMectopoxiaeHus. B nucceprannonHoii padote
OyayT paccMOTpeHbl MpoOJeMbl W IYTH COXPAHEHHUS MOTPEOUTENbCKUX CBOWCTB  YIUIA
MECTOPOKIEHUS.

[IpoGnemb! ympaBieHHs] KauecTBOM JOOBIBAEMOIO ChIpbs BCErJa SIBJSUIMCH Ba)KHEHIIMMU
acreKTaMu yriie100bIBaroleil MPOMBIIIUIEHHOCTH, B TOM 4HCIe, MPO(QUIAKTUKA BHIBETPUBAHUS U
CaMOBO3TOpaHUsl CKOIUIGHMH YIJIsl MpU BPEMEHHOM XpaHEHUWU Ha aBapuUMHBIX CKJIaJax MpH
MOJ3€MHOM J00bIY€ M OTPBITBIX TOPHBIX pabotax. Iloatomy paszpaboTka Mep NpOGUIAKTUKU
OKHUCJIUTEIbHBIX  IPOLIECCOB  SIBISIETCS, TMpPEXJIE BCEro, MOBBIIIEHHEM 3()()EKTUBHOCTH
MIPOM3BOJICTBEHHBIX MPOIECCOB, a TaKXkKe MOJACP)KAHUEM IOTPEOUTEIBCKOM  LEHHOCTH
BBIIIYCKa€MON TMPOJYKIUH, YTO OCOOEHHO HEOOXOIMMO B YCIIOBHUSX BBICOKOW KOHKYPEHIUH B
MHUPOBOM SKOHOMHKE.

[IlyOapkonbckoe MECTOPOXKICHUE SIBISIETCS YHUKAIBHBIM IO KauecTBY cBoero yrisa. Huzkas
30JIbHOCTh, OOTaTCTBO MPUMECEH T'YMHUHOBBIX KHCJIOT M PEIKHX METAJUIOB B COCTaBE CO3JACT
OOJIBIIION HWHTEpPEC W CHPOC y MPEeANpUITHH B cdepe IBETHONM U TIKEIOW METALTyprHH,
Panuo3IeKTPOHHOM, XUMUYECKOH, OMOTEXHOIOIMYECKONH M MHBIX MepepadaThIBAIOIINX OTpaciiel.
[IIyOGapKkoJIbCKUH YroJdbHBIM pa3pe3 BblAaeT mopsiaka 11 MIH. TOHH yris €XKEeroJHO, KOTOPBIHA
YIOBJIETBOPSIET HE TOJBKO HYKIbl OTEUECTBEHHOTO HApOJHOIO XO3SIICTBA, HO TaKXke
skcrioptupyercss B ctpaHbl EBponbl (®unnsHaus, I[lomema, ®pannus, BenukoOputanus),
bmwknero 3apy6exns (Poccusi, Ykpauna, Y36ekuctan, Keipreizcran), a takxe crpansl FOro-
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Boctounoii A3un.

[Ty6Gapkonbckoe yroipHOE MECTOPOXIEeHUE pacroyiokeHo B Kaparanauuckoit obmactu, B
350 kM. ot ropona Kaparanma. JIoObr4a yriisi OTKpBITBIM criocoOoM Ha LleHTpanbHOM ydacTke
[yGapkoabCKOr0o MecTOpokKAeHUn ocyuiectsiasierca ¢ 1985 roma. Yrimm Illy6apkonbckoro
MECTOPOKIEHUS SBISIOTCS BBICOKOKAYECTBEHHBIM DJHEPreTHUYECKUM TOIUIMBOM C HHM3KOH
30JIbHOCTBI0O M HH3KUM COJep)KaHueM cepbl. [lepCreKTHUBHBIM SBISETCS MCIOJIb30BaHUE
YHHUKAJIbHBIX HU3KO30JIbHBIX YIJI€il B KaUeCTBE CBHIPhS JIJIsl HE(QTEXUMHUUECKON MPOMBIIIIIEHHOCTH.
I'opHO-Teonornyeckne yciaoBUs OyaronpusaTHBl A J00bMu  yrieil BepxHero ropusoHTa
OTKPBITHIM cITOcOO0M. B HacTosIIee BpemMst Ha MECTOPOXKACHUH JeHCTBYET paspes «lleHTpaabHbIii»
u paspe3 «3anaanbiii» AO «llybapkons Komupy.

2. XAPAKTEPUCTUKA YTJIEM MECTOPOXIEHU

[IlybapkoibckOoe MECTOPOXKICHUE SBISETCS OJHMM W3 Hamboiee MepCHeKTUBHBIX
ucTouyHUKOB yrie B Kazaxcrane. Yrau mapku /| XxapaktepusyroTcst HU3KOH 307HOCTBIO (10 9%),
BBICOKMM COJIEp>)KaHHEM OPraHWYECKOM Macchl, HEBBICOKMM cojaepxkaHueM cepbl (1o 0,4%), u
3HAYMTEJILHON TEIJIOTBOPHOW cmocoOHOCThIO (26-28 M/[x/kr). BMecte ¢ Tem, NaHHbBIE YIiu
[IOJIBEPKEHBl BBIBETPHUBAHMIO, IPOIECCAM OKHCIEHUS M IOCJIEAYIOIIEMY CaMOHarpeBaHUIo,
O0COOCHHO TpU JUIMTEIHPHOM XpaHEHUH Ha OTKphITOM Bo3ayxe. lllybGapkonbckoe yrojbHOE
MECTOpPOKJIEHUE B TEPPUTOPHAILHOM OTHOILIEHUU pacroynokeHo B HypuHckom paiioHe
Kaparannuuckoit o6nactu Pecriyonuku Kazaxcran. Hanbonee O1u3KiMu HaCEJIEHHBIMU TyHKTaMHU
sBIsitoTCS: 1oc. bapmmno - 120 kM, noc. XKaiipem u ropoa XKeskaszras - 150 km.

B 110 kM roxHee MECTOPOXKICHHUSI MPOXOJIUT KEIE3HOIOpOKHasE Maructpainb Kaparanma-
XKeszkaszran. bimxaiiinei jxene3HOAOPOKHONW CTaHIMEH PecIyOIMKaHCKOTO 3HAYCHUS SBIISCTCS
K3pun-/Ixap (116 km).

B Hacrosiiee Bpemsi Ha MECTOPOXKICHHM AEUCTBYeT pa3pe3 «lleHTpanbHbI» U pa3pes
«3anaaneiiiy AO «llybapkons Komup». TpancmopTHas ceTh paiioHa, Kak OBLIO OTMEUYEHO,
MpeACcTaBiIeHa MarucTpaabHoOM XK. -1. nuHuen XKapoik-Kesrasran AO «HK «KTXK».

BriBo3 yrns ¢ [ly0apKoIbCKOTO YrolbHOTO MECTOPOXKIEHHUS BHEIIHMM MOTpedurensem
OCYIIECTBISIETCA K.-A. TpaHcrmopToM. IlocTtpoennsit mo Tutyny POP  «lllybGapronbckuii»
MOABE3/THOM K.-1. MyTh MPUMBIKaeT K cT. K3punkap. Bup T4ru Ha moabe3HOM MyTU-TETIOBO3HAS.
[Moape3nnoit myTh HaxoauTcs Ha Oanance AO «lybapkons Komupy.

Hecmotps Ha HanmmuMe B pailoHe ABYX JEHCTBYIOIIUX YTOJBHBIX Pa3pe30B B 3KOHOMHUYECKOM
OTHOIIIEHWU pallOH MECTOPOKIEHUsI pa3BUT BechbMa Ci1a00, OCHOBHAas OTpacib paloHa -
KMBOTHOBOJICTBO.

Paiton npencraBisieT co00i Ka3axCKUKA MEIKOCOTOYHUK. AOCOIIOTHBIC BEICOTHBIE OTMETKH
konebmorest ot 490 10 556 M.

lMunporpaduueckas cetb pa3BuTa BechbMa ciabo. PacturenbHbli MOKpOB OelieH, IBISET cO00i
MIEPEXOTHOM OT CTEMHOTO K MOJIYITYCTHIHHOMY.

[lo kIMMaTHYECKUM YCIOBUSM DPAOH MECTOPOXKICHUS XapaKTEPU3yeTCs 3aCyILIUBBIM,
PE3KO KOHTUHEHTAIbHBIM KIIMMATOM C KapKUM JIETOM U XOJIOAHOU 3UMOIA.

B nerHmii mepuon cpeanss temieparypa Bo3ayxa +23 °C, a B 3umHuiA - -22°C ¢
abcomroTHpIMU MakcuMymamu +41°C B utone u -50,8°C 3umoi.

['mybuna npomep3anwus - 1,2 M.

Jlia palioHa XapaKTEpHbI CUIIbHBIE BETPBHI, TYIOINE B TEUEHUE BCEr0 TOAA CO CKOPOCTBIO 110
28-37 m/cek. BeTpbl 3MMO BBI3BIBAIOT CHEIKHBIC 3aHOCHI, a JICTOM YaCcTO MTOBTOPSIIONIHECS CYXOBCH.
[IpeoGnanatomiee HampaBjIeHHE BETPOB: 3MMOIl - CEBEPO-BOCTOYHOE, JETOM - IOr0-3arajiHoe.
CpennHerooBoe KOJIMUECTBO 0CaAKOB cocTaBiisieT 170-203 mm.

4. ITPUYMHBI U MEXAHNU3M CAMOBO3I'OPAHUA

B ocHoBe yueHMs O BO3rOpaHHMM JeKaT TeljoBas M lenHas Teopud. llpu TemmoBom
BO3rOPAaHUM TPUYMHON YCKOPEHMS] PpEAKLUUM OKHUCIEHUS SBISETCS POCT TEMIEPATYpHI,
00YCIIOBJICHHBIH MTPEBBIILICHUEM I'eHEPALIMY TeTla HaJl €€ PacX0JI0M, a MPH LIETTHOM - [IPEBBILICHUE
BEPOSITHOCTH Pa3BETBIICHUS 1IE€TICH HaJl BEPOSATHOCTHIO MX OOPHIBOB.
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KommyectBeHHast Teopusi TETUIOBOTO BO3rOpaHMsi Obuia pa3paboraHa akagemukom H. H.
CeMeHOBBIM.

CornacHo 3Tol TeopUU, TOPEHNE BOSHUKAET B pe3y/IbTaTe TEIIOBOTO BO3rOPaHUs, XOTS CaMo
OKHCJICHHE TIPU TOM MOXKET MPOTEKATh B BUJC LICTTHBIX PEAKITHIA.

YmcTo mermHoe caMoOBOCIUTAMEHEHHE - IOBOJIFHO PEAKOE SBJICHHE, TaK KAK OHO IPOTEKAET MPH
HU3KUX JaBICHUSX U TEMIEparype, MpH KOTOPBIX CaMOBOCILIAME-HSIOTCS HEMHOTHE TOPIOYUe
BEIIECTBA.

CaMOyCcKOpeHHE OKHCIICHUS B CHUCTEMaX, B KOTOPBIX BO3MOJXKHA pPAa3BETBIICHHAS IICTTHAsS
peaKIusi, MOKET MPOU30NTH NTPU MTOCTOSTHHOW TeMIEpaType.

OxucneHue yris HAYMHACTCS C DK30TEPMHUUYECKUX XUMHUYECKUX PEAKIM, U €ro MOXKHO
OmHCcaTh KaK MPOIECC, BKIIOYAOIINI TPH MOCIIeI0BAaTEeIbHBIX dTamna (pucyHok 3.1):

- (Qusudeckas ancopOIus KUCIOpOoAa Ha TMOBEPXHOCTH YIS - MEPEeHOC KUCIOpoja Ha
MOBEPXHOCTHU YaCTHIL YIJIf;

- XUMH4eckass abcopOmwmsi (xemMocopOIusi), KoTopasi MPUBOAUT K 0Opa3oBaHUE YTOIBHO-
KHCIIOPOJIHBIX KOMIUIEKCOB U KHCIIOPOJICOIEPIKAIIUX YTIEPOIOB;

- XUMUYECKOE B3auMoieiicTBrEe Mexay yriem u O2.

Xumudeckasi peakius (ctaaus 3) pacuierisieT MeHee CTa0WIbHbIE YTOJIbHO- KHCIOPOIHbIE
KOMIUIEKCHI M IPUBOJIUT K 00Pa30BaHUIO T'a3000pa3HBIX MPOIYKTOB, 00BIYHO okucH yrieposaa (CO),
neyokucu yriaepoaa (CO2) u BopsHoro mapa (H20).

Kputndeckas temrieparypa sl YCKOPEHHsI OKHUCIHTEIBHBIX IPOIECCOB JOCTHTACTCS B
pe3ynbTaTe XUMUYECKUX MPEBPAILICHUH THIIA:

C+02=C02 +393.5 xJ[x/monb 2C+ O2 = 2CO + 170 x/Ix/mMmons2H2 + O2 = H20 +
241.8 xJIx/Moib

W3-3a cBoeEil CTPYKTYyphl, KOT/la Yrojib BCTYHAeT B KOHTAKT C KUCIOPOAOM, OH aJcOpOUpyeT
kucnopon. [Ipu temnepatype Boiie 40°C aacopOuus MPUBOIUT K SK30TEPMHUUECKON pEaKIUH U
BBI3BIBAET TOBBLIIICHUE TEMIIEPATYPhl OKPYXKAIOIIEH CpeJbl, UCIAPEHHUE BIIArd, PAaCKpPBIBAIOTCS
MHUKPOTIOPHI B YTOJIHHOM BEIIECTBE U YBETUUMBACTCS pearupyromias moBepxHocTh. Eciu 310 Temno
HE MOXET OBITh yIaJICHO U3 OKpyxarorieit cpenbl, KontenTpauu CO u CO2 yBenuuuBaroTCs Mpu
temneparype Boie 70°C, a BoastHo nap Bbiaensercs npu 125°C.

[Ipu cuHmxenun BnaxHocTH Ha 60% OT HAYaNBbHOW HACTyMaeT TPEThs CTaausA, THE, IO
CylIecTBy, ¥ (hopMHpyeTcs oyar camMoHarpeBaHus yrig. [Ipu gocTaTOYHOM HPHUTOKE BO3AyXa
Mepexo/1 MpoIecca CaMOHArpeBaHusl YIiisl B BO3TOPaHUE MPOUCXOIUT B TAKMX YCIOBUSIX B TCUCHHE
5-7 cyTOK.

5. AHAJIN3 MEXJIYHAPO/IHOT'O OIIbITA

[IpoGiiema caMOBO3TOpaHMsl YISl TOBCEMECTHO CYHIECTBYET BO BCEM mupe. Ha OTKpBITHIX
TOpHBIX paboTax (pa3pe3ax) OCHOBHBIMH OOBEKTAMH CAaMOBO3TOPAHUS SBISIOTCS YTOJIbHBIC
mrabersi, MOPOAHO - YTOJIBHBIE OTBAJIbBI, YTOJIBHBIC YCTYIIBI U CKJIA/Ibl TOTOBOTO K OTIIPABKE YIJIsl.

OmnbiT Poccutickoit @enepanun Ha mpuMepe Mmectopokaennii Cyska u CuOupuu nmokasbIBaer,
470 3(p(PEeKTUBHOCTD MOKAPOTYIICHHUS 3aBUCHUT MIPEXK/IE BCETO OT BPEMEHHOT0 (hakTopa, TO €CTh OT
MHKYOAllMOHHOTO TEepUOJia CaMOBO3TOpaHUs yrieil, a Takke OT KIMMAaTUYECKUX YCJIOBUU
MecTHOCTU. Bee 31u (hakTophI TOKHBI OBITH YYTCHBI IPU (POPMUPOBAHUN BHYTPEHHUX U TOPOJTHO
- YTOJIbHBIX OTBAJIOB, @ TAK)KE YTrOJIbHBIX MITa0esel Ha yyacTKax MOrpy3KH.

OcHOBY wuccienoBaHUSIM IO OOpbOE C CaMOBO3TOpaHHEM YTJsi Ha IMOCTCOBETCKOM
MPOCTPAHCTBE 3AJOKUI akaaeMuK CkouynmHCKHil. VIMEHHO OH BBEN BIEpPBBIE TMOHSATHE
«AHTUIHPOTEH», KaK CPEJICTBO ISl JIOKAIM3ALUU SHJIOTCHHBIX MOoapoB. [lo HacTosiee Bpems
npoOJjieMaMH CaMOBO3TOpaHUs yIJIs 3aHUMAJUCh Takue yupexnaeHus kak BHHUOCVYrons, MI'U,
UI'1 um. A.A. Ckouunckoro, MOTT, I'unpomaxt»y, MI'TY, HU Upl'TVY, «leHTpru-npomaxr,
«Boctcubrunpomaxt»y, HUOI'P, IHHWUOUyroms, HKM3, IIO «/lonenkrop-mamy», Y3TM.
MacitabHble UCCae0BaHMs MOKA3aJIU, YTO IPUYMHBI CAMOHATPEBAHUS YIJIs 3aBUCAT HE TOJIBKO OT
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XUMHUYECKHX, & CKopee OT (PU3MKO-XMMHUYECKHX CBOWCTB YIJsl, T.K. OTPOMHOE 3HAUYE€HHE HMEIOT
TaKHW€ NOKa3aTeNH, KaK IOPUCTOCTh YIJIs, YTIEHOCHOCTb, 30JIbHOCTh, OT BJIAYKHOCTH, CKOPOCTH U
HaIpaBJICHUs TOCIOACTBYIOIIUX B pallOHE BETPOB.

N3yuas omneIT €BpONEHCKUX CTpaH, Ha Ipumepe I['epmanHum, 3amedaercs TEHACHUUA
WCIIOJIb30BAaHUSl B MOKAPOTYIIEHUN KOMIIO3UTHBIX M MOJMMEPHBIX MaTepuaioB (M30JUPYIOLINX
CMOJI, TBEPACIOIIUX U MIICHKOOOPA3yIOIUX COCTABOB, OEBEOIOBBIX CMOJI, H30JIUPYIOMIUX Teleh)
Ha CMEHY paHee U3BECTHBIM aHTUIIMPOT€HHBIM COCTaBaM.

OnHako He Bcerjaa TpPaJAUIMOHHBIE CIOCOOBI OOpPHOBI ¢ CaMOBO3TOpPaHHMEM YIJISI UMEIOT
OJIMHAKOBBIM 3(h(HEKT Ha Pa3IUYHBIX NPEINPUATHAX C PA3HBIMH KIMMATHUECKUMH YCIOBHSMH U
neTporpaduyeckuM coctaBoMm yriei. K mpumepy, mpuMeHeHHE aHTHIIMPOTEHHOI'O COCTaBa C
y4acTHEM XJIOpa (XJOPHIBI) B HEKOTOPBIX CIydasX OKAa3bIBAIOT IMOJOKUTEIbHBIN 3D EKT 1o
CHIDKEHHIO PHCKa CaMOBO3TOpaHMsl yIJisl, B HEKOTOPBIX CIIy4asX HEMTpalbHbIN, a B HEKOTOPBIX
ciydasix oOpaTHbIN D PeKT.

[Ipobnema camMoBO3rOpaHus yriiei Ha MPOHM3BOJCTBE MMEET INI00ATBbHOE SKOHOMUYECKOE
3Ha4YeHHUe, T.K. 3a/IbIMJICHHE U BbIACICHHUIO IPOU3BOAHBIX Fa30B B [IPOLIECCE TOPEHUS U TIICHUS YIJIs,
B OOJBION CTENEHH HAHOCAT Bpel OKPYXAlIeH cpele M SKOJIOTMH JaHHOM MECTHOCTH.
Hapymatorcst skosornyeckoe cocTosiHHe pabouyux MecT Ha IPOU3BOJCTBE, YXYIIIACTCS
BUIMMOCTb, aTMOC(epa CTAaHOBUTCSI IOPOM HENMPUTOIHOM Ui JAbIXaHus. BTOopoit HeManoBakKHBIN
(bakTop — 93TO MOTEpPH CBsA3aHHBIE C HHJOTEHHBIMHM IOXXKapaMHu Ha paspe3ax. K mnpumepy,
OIyOJIMKOBaHHBIE B CTaThe TOPHOTEXHUYECKOTO JKypHana «[ OpHbII BECTHUK» JaHHbIE, COOOIIAIOT
HaM B cpeJiHeM 0 7-8 IpoleHTaxX NOTeph YIJId W3-3a SHJIONCHHBIX M0XapoB Ha paspe3ax Poccum.

CTaHOBHUTCS SICHO, YTO OCHOBHBIMH MepaMU Mo 00pbOe C CaMOBO3TOpaHUEM YIS, SIBISETCS
HE/IOMYIIEHUE €ro CaMOHarpeBaHUsl M IMOCIEAYIOIIEro BO3TOpaHus, TO €CThb — NpOQHIAKTHKA
SH/IOT€HHBIX [10’KaPOB.

OnbIT Mo NpoQMIAKTUKKA SHAOTCHHBIX IOXApOB B OCHOBHOM MPHUHAMJICKUT CTpaHaMm
3anannoit EBponbl, CIIIA n Kanazgs!. [IpoananusupoBaB pa3Hble HICTOUHUKH IO JJAHHOW TEMATHKeE,
CJIEZIyeT BbIIEJUTh OCHOBHbBIE MEPHI M0 MPO(PUIAKTHKE SHAOT€HHBIX T0KAPOB:

- HEJONYILEHUE TOMNaJaHus YIJeCOAEp)KalluX BELIECTB B MOPOAHBIE OTBAJIbl, BHECEHUE
KOPPEKTHBOB B TEXHOJOIMIO OTBaJIOOOpa30OBaHMs, 3a4MCTKa paboyeil 30HBI HKCKaBaToOpa OT
MIPOCHIMAHHOTO YIS,

- U30JIILMS CJIOEB YIJIsl MHEPTHBIMU MTOPOJIaMU U TOCIIEYIOIIas TpaMOOBKa KaXXJ0T0 €0,
(dbopMupyIOLIEro 0TBaJ, Uil H30exKaHUs MOMalaHusl KUCIOPO/a Yepes Mophl U OTBEPCTHUS B 00beMe
OTBaJa WK mTadens;

- 00paboTka 0OBEKTOB MNPOPUIAKTUKH AHTUIHUPOTCHHBIMH COCTaBaMH B CPOKH,
YUUTHIBAIOIINE MHKYOAIIMOHHBIHM MEPHOI CAaMOBO3TOPAHHUS YIJIS;

- IOJIHBIN neTporpadguueckuii 1 XUMUYECKUH aHaIu3 Mpo0 yIiis Ha MPOOJEMHBIX y4acTKax;

- HEZIONYILEHUSI KPYIIHBIX CKOIUIEHUH Pa3pbIXJIEHHOTO YIJIsl HAa OTKPBITOM BO3/1YX€E;

- TEXHUYECKHU BEpHasi TEXHOJIOTHs (POPMUPOBAHMS YTOJIbHBIX IITaOeneH, yduThIBarouias
CKOpPOCTh W HAIpPaBJICHHE T'OCHOJCTBYIOIIMX BETPOB, PEKOMEHIOBAHHYIO BBICOTY IuTadens (He
Oosiee 15 M) 1 yBEIMUEHUIO yTJia OTKOCA;

- HCIIOJIb30BAHHE XJIAJOTEHTOB JJISl OXJIAJDKEHMSI TEMIIEpaTypbl YIVIsl HEMOCPEACTBEHHO B
YrOJIBHOM MacCHBE;

- OCYIIECTBJISITh MOHUTOPUHT NMPOOJIEMHBIX 30H, MPOU3BOJAUTH U3MEPEHUE TEMIIEPATYPHI C
MIOMOILBIO TEINIOU3MEPHUTEIBHBIX 30H/I0B U TEINIOBU3EPOB.

Hapsiny ¢ BbIIEH3IIOKEHHBIM, I NPO(UIAKTUKH TOXApOB TaM pa3paboTaHbl U
UCIOJB3YIOTCS HOBble Marepuansl. K HuM oOTHOcATCS: LeMeHTHas cMmech «TexOieHny,
kapOoduioBast cMoia, TBEpIeIoIIas nexHa, kieesble cmecu «Texdon» u «Tedaexey u ap.

Kak nokasbiBaeT aHaiu3 3apyO€XHBIX HMCTOYHHKOB, HAa II0XKAPOONACHOCTh BHEIIHUX U
BHYTPEHHUX OTBAJIOB BJIUAIOT UX FEOMETpUUECKHE TapaMeTpbl. K HUM OTHOCATCS: KpYThIe OTKOCHI,
BBICOTA sIpyca OTBaja, Pe3KHUE BBICTYIBI U MepesioMbl (OpM, OCOOEHHOE HABETPEHHOM CTOPOHBI,
HEpOBHas («XOJIMHCTasI») NOBEPXHOCTh IIOIIAM CAMOI0 OTBajIa U JIp.
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Co6pannas uadopmanust o ctpanam CHI' (Poccus, V36ekucran, Yikpanna, Kazaxcran u
Kuprusus) nokassiBaet, uto, Hanpumep, Ha KopkuHckoMm paspese B YensiOuHCKOM 061acTH Bes
BHEUIHSS M BHYTPEHHAS BCKpbIIa mocieqnue 20 JieT CKIaaupyeTcss BO BHYTPEHHHE OTBAJIbl B
KOTJIOBaHE OTpaboTaHHOM wYacTu pa3pe3a. Ha yrompHbIX paspezax Bocrounoit Cubupu
Hepronrpenckuit, [llapoopckuii, KOMCOMONBbCKUI U Ip. UMEIOTCA KaK BHEIIIHUE, TAK 1 BHYTPEHHUE
otBanbl. Ha Hepronrpenckom paspese k 2015 r. monHOCTBIO NEpENayT K CKIaJUPOBAHUIO MIOPOJL
BCKPBIIIIM BO BHYTPEHHUE OTBAJbI, T.K. HA MPOTSHKEHUH Psijia MOCIEIHUX JIET TaXKe PEAKUE MOKAPHI
MIOPO/IOYTOJIBHOM MacChl HAa BHEUIHMX OTBaJIaX, IPUBOJAMIIMN K YIpO3€ paclpOCTpaHEHUs OTHs Ha
JIECHBbIE MAaCCUBBI TalTH, BOJIM3M TPaHUI] 3eMEJIbHOTO OTBO/A pa3pesa.

3aciay’)XMBaeT  OTHEIBHOTO  PAaCCMOTPEHHUs]  BONPOC  TEXHOJOTUH  (HOPMHUPOBAHHSA
nokapoOe3omnacHbIXx oTBajioB Ha paspe3ax TOK Poccuun. IlpuHmmass BO BHHUMaHHE, YTO
MHTEHCUBHOCTh TPOTEKAHUsS IpoOIlecca CaMOBO3TOPaHUSl OTBAJOB 3aBUCHUT OT MLEJIOro psaa
(hakTOpOB, TaMm, TPEXKIE BCEro, ObUIO M3YyYEHO BIHMSHUE T€OMETPUYECKON (opMbl, pazmepa U
o0beMa oTBaja.

YcTaHOBNIEHO, UTO HAa OTBaJIaX OKPYTIION (POPMBI € MOTOTUMH (POHTATBHBIMU U OOKOBBIMU
OTKOCAaMH CaMOBO3TOpPAaHME YIJIMCTBIX TMOPOJ HPOUCXOAUT KpaiHe peako. BelnmosmackuBaHue
OTKOCOB OTBaJIa OT yTJla €CTeCTBEHHOro oTkoca /10 2 (H25° cHmkaeT BO3MyXONpPOHUIIAEMOCTh, 3a
CYeT YMEHbILICHHs (PAKIMOHHOTO COCTaBa IMOPOJ B HIDKHEW YacTH y MOJAOIIBHI oTBana. Ha
MIOJIOTOM OTBaJIe HE MPOUCXOIUT CKaThIBAaHUE (Cerperaius) KpyMmHbIX KyCKOB YTIJIETIOPOAHON MacChl
U B TO K€ BpeMs IPOUCXOAUT PAaBHOMEPHOE paclpeeeHUE U 3all0JHEHHE MEJIKUMU (PPaKIUsIMU
MEXKYCKOBOT'O MTPOCTPAHCTBA IO MEPUMETPY MOAOIIBBI OTBAJIA.

Uro XapakTepHO ISl pOCCUMCKHUX pa3pe30B, TO NMPAKTUUYECKU HA BCEX UX HA MEPUOJ 3UMBI,
WM K 3UM€ OTCHITIAIOTCS PSIOM C BHYTPEHHUMH OTBajlaMH CKJIaibl, C 3aracoM B o0beme ot 20 10
50 ThIc.M3 HMHEPTHON MHOPOJBI MO CBOEMY I'PaHYJIOMETPUUYECKOMY U (PAKIMOHHOMY COCTABY
MIPUTOHON JISl U3OJISALIUHU YTIIECOAEPKAIIUX MOPOJ Ha OTBAIaX.

B V36ekucrane aeiicTByeT oiMH KpYIHBIN pa3pes (4-5 MiIH. T yriid B ron) AHrpeHckui, B 130
kM OT T. Tamkenrta. Tam Bcs BHEIIHSAS ¥ BHYTPEHHsIS BCKpbIIa MHOTHE faecsatunetus (¢ 70-80 rr.
MIPOLUIOTO BEKAa) CKIAIUPYETCSd B CTApOE PYCIO pPEeKU AHIpPEHKa, MPOTSHKEHHOCThIO 15 KM,
mpuHou oT 50 10 150 m.

[loxxappl OT caMOBO3TOpaHHs YIJIEIOPOAHONM MacChl TaM BO3HUKAIOT KpailHE peaKo, T.K.
CJIEJIOM 32 OTBAJI000Pa30BaHUEM MPOBOJUTCS PEKYJIbTUBALMS TOBEPXHOCTH.

Kpome 1aBHO U3BECTHBIX M IIHPOKO PACIPOCTPAaHEHHBIX CHOCOOOB  M3OJIALUU
M0KapOOMNacHbIX YYaCTKOB Ha OTBajJaX HWHEPTHBIMM IOPOJAMH, B TEIUIOE BpeMs Troja Ha
MIEPEUNCIICHHBIX BBIIIE pa3pe3ax HaXOAWIM AMU30JHYECKOe NPUMEHEHHE BOJHBIE PaCTBOPHI
AHTUIIUPOTEHOB: 5% M3BECTKOBOE «MOJIOKO», 3aWJIOBOYHAsCYCHEH3UsA, 3% BOJHBIN pacTBOp
xuakoro ctekna, I[IAB (IOBepXHOCTHO-aKTHBHBIE BEIECTBA), pPA3JIUYHbIE CMAauyuMBaTEIH U
reneoOpasyromuii  coctaB. Ilo  pa3nUMuHBIM  TEXHOJIOIMYECKHUM, OPIaHU3AlMOHHBIM U
SKOHOMHUYECKUM IPUYUHAM IIUPOKOr0 IPUMEHEHHUsI OHU HE HAIILIH.

B T0 ke BpeMs Ha TeX yroJjbHbIX pa3pesax, IJie UMEeTCs OCTOSIHHBIN MITaT paOOTHUKOB MPH
ydacTkax npodpabot, Hanpumep, pa3pes «BocTounsri» B Jkubacryse, Kopkunckuii B Poccuu u B
CTpaHax JaldbHETO 3apy0Oexbs Ha BCEX pa3pes3ax, TaM MOXKapbl M Ha OTBajaX, U Ha JOOBIYHBIX
y4acTKax BO3HUKAIOT KpaltHE peJKo.

PestoMupysi Bce H3I0KEHHOE HEOOXOIUMO OTMETUTh, YTO NpodUIaKTHKAa u Ooprda ¢
SHAOTCHHBIMU TOKapaMH Ha YroJbHBIX pa3pe3ax MOXKeT ObIThb YCHEIIHOM TOJIbKO HpHU
HEYKOCHUTEJIBHOM  COOJIIOJIGHUM  TEXHOJIOIMYECKHMX  [apaMeTpoB  JOOBIMM  yIiii W
OTBaJIOOOPA30BaHMS, & TAKXKE MYyTEM MPUMEHEHHUS HOBEHIINX CIIOCOO0OB U CPENICTB MPODUIaKTUKN
9H/IOT€HHBIX [10’KapOB.

6. IIOMMCK METOAOB ITPOOUIIAKTHUKN WU BOPbBbBI C CAMOBO3I'OPAHUEM
YI'JiAa

Ha [Iy0apkoibCKOM MECTOPOXKICHHH HaXOIATCs B OTpaboTke ydacTok lleHTpasibHbIN
(paspe3 «lleHTpanbHBII»), y4acTOK 3amaaHblid (pa3pe3 «3amaaHelii») U ydacTok LleHTpanbHbIi-2
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(paspe3 «llenTpanbHblii-2») B JEHCTBYIOIIMX TpaHUIAX YTBEPXKICHHBIX TOPHBIX OTBOJIOB
yroasHbM npeanpustueM AO «lllybGapkonbs komup» U ydacTOK «BOCTOUHBINY», KOTOpPBIH
IJIAHUPYETCS K OTPaOOTKE B OYyayIIeM.

Penbed 3emMHOI MOBEpXHOCTH B pailoHE ydacTKa CIOKOMHBIA. AOCONIOTHBIE BBICOTHBIC
OTMETKH U3MeHs0TCS 0T 460 10 490 M, BO3pacTasi B HallpaBJICHUH C FOr0-3a11a/1a Ha CEBEPO- BOCTOK.

Hcxons U3 ropHO-T€0JIOTMYECKUX YCIIOBUH 3ajeranus BepXHero ropu3oHTa U IUIaCTOB €0
COCTaBJISIFOIIUX UMEIOIIETO yroJ najaeHus 5-12°, Ha yyactke BO3MOKHA OpraHu3allys BHyTPEHHETO
OTBaJja.

['myOuHa 3ameraHusi MOBEPXHOCTH TOJAHOTO YIJIS Ha 3amagHOM Kphuie coctaBiseT 25-30 m
(rop. +447 - +452 M), Ha BoCTOYHOM — 15-25 M (Top. +450 - +460 m).

Yrnm MecTopoXIeHHsT — KOPCKOro BO3pacTa. BBIIENEHO Tpu YIVIEHOCHBIX TOPH30HTA!
Bepxuuii, Cpennuit 1 Huxuanii. Momuocts Huxaero ropuzonrta 1o 50 M, ¥ OH BKJIIOYaeT B ceOs
70 TIECTH B OCHOBHOM MajoMmomHbiXx (0,2-1,5 M) yrojgpHbBIX Ta4eKk C IepecIanBarOIIMMUCS
ocagkamu. CpeIHUN yroJbHBIM TOPU30HT — CaMblii MAaJOMOIIHBIM Ha MECTOPOXKICHHH,
MPEACTABJISIONMNNA COOOH OJMH TIIACT MOIITHOCTHIO 110 2,8 M.

Bepxuuii TOpU30HT COCTOMT M3 TpeX OCHOBHBIX IUIAacTOB. CaMblii BeICOKHI iact (2V)
MOMTHOCTHIO OT 12,8 10 21,9 M (B cpenrem 18 m) oTaeneH ot macta 1V nmpocioikol MOITHOCTBIO
ot 1 10 5 M. Momnocts miacta 1V —or 8,3 1o 12,0 M (B cpennem 10,7 m). Camblii HUKHMN 1171aCT
— 970 acT V0O, MOITHOCTh KOTOPOTo cocTaBiseT oT 1 M 10 1,55 M (B cpennem 1,2 m).
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Pucynoxk 6.1 - Pacrionoxxenne L1y6apkonbCcKoro yroiabHOTO MECTOPOXKICHUS M OCHOBHOM
HH(PpaCTPYKTyphI

YBenuueHue noCcTyIIeHUs] HAHOCOB Ha 0Te U I0r0-BOCTOKE B MOMEHT OTJIOKEHUS TIPUBEIIO K
00pa30BaHUI0 MHOTOYHCIICHHBIX MPOCIIOEB U 00JIee HU3KOMY COJIEPIKAHUIO YTIIS TOJ Mapkou /|
(ITUHHOIIIAMEHHBIHN ), UMEIOIIME OTHOCUTENIBHO HU3KYIO 30JIbHOCTh Ha MECTE 3ajeraHusi (OKOJo
12%). 301pbHOCTH YHCTOTO YIJIS TUIACTOB, 0€3 BKIIOYEHUS TPOCIIOEB, Koneonercs ot 3,4 no 7%.
Yrnu umeror Huzkoe conepkanue cepsl (0,22%), BbIXOJ JeTyuux BemecTB 43-45 %, cpelnHio
Brary 11-14%, BeIxon yieTyuux BemiecTB OT 45% u Ooyiee W BBICHIYIO TeIwioTy cropanus 7400
KKaJI/KT.

Me:XIIacToBble MOPOABI, PA3ACISIONIUE TUIACTHI BEpXHEro yroJbHOTO roOpu30HTa OepyTes
CEJICKTHBHO U OTCHINAIOTCSI BO BHYTPEHHUI U BHELTHUI OTBAJbI.

Briemka mopo1 BCKPBIIIN U J00BIYa YISl MPEACTABIISIET COO0N HETPEPHIBHO CMEHSIONINECS B
MPOCTPAHCTBE U BO BPEMEHHM B3aUMOJICHCTBUE TEXHOJIOTHYECKOTO IMKJIA C HU3MEHSIONIMMHUCS
CBOMCTBAaMM YIJI U BMEIIAKOLIUX ITOPOLI.
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O6muit ko3 duument Bekpoim 7,4 M*/T. ['opHBIe pabOTHI BEAYTCS CEBEPHBIM U 3aIlaHbIM
KPBUIbSIMU TIOJIL pa3pe3a ¢ (pOopMHUPOBAHHMEM BOCTOYHOTO TPAHMYHOI'O LIEJIHMKA BIOJIb T'PAHHIIBI
ropHoro otBoja (mo p.Ji. 17 co cpokoM cCiayKObI TOpsiiKa 74 JI€T) U BPEMEHHBIX 3aMagHOTO U
I0’KHOTO, OTpabOTKa KOTOPBIX MpenycmaTpuBaetcs ¢ 2040 roga corinacHo KajleHIApHOMY IUIaHY
0TpabOTKU y4acTKa B IIEJIOM.

VYCIIOBHO aKTUBHBIA (DPOHT TOPHBIX pabOT MpenycMaTpUBAETCS pa3/leiuTh Ha JIBAa KpbLia:
3amaJIHOE ¥ BOCTOYHOE MPOTAKEHHOCTHIO KaXa0ro 1,8 kM.

Ha ocBoeHnue pa3pe3oM nIpoeKTHOM MOIIHOCTH IIyOMHa pa3pesa cocTaBUT nopsiaka 118+125
M (otMmeTKa moHU3y — 340+-347,3 m; moBepxy — 465 ™).

OTtpaboTKa BCKPBIIIHON 30HBI MOIIHOCTBIO 710 50 M (Tpu BepXHHX ycTyma, rop.460+440)
BEJIETCSI Ha aBTOMOOWJIBHBIM TPaHCHOPT 3KcCkaBaTopamMu-Mexjomaramu tuma OKI-12YC co
BCKPBITUEM KPBUIBEB CKOJIB3SIIMMU ChE3JaMU C IOBEPXHOCTH paspe3a a0 rop. +440 m u
HalpaBJIeHUEM OTpabaThIBa€MbIX OOBEMOB Ha BHEIIHUM MOpOoJHbINA oTBasl. CpenHss AalbHOCTb
TPAHCTIOPTUPOBKH 110 3,0 KM.

Hwmxe rop. +440 M BHEIIHSAS BCKpBIMIA U MOPOABI MEXIYIJIACTUS TPAHCIIOPTUPYIOTCS Ha
BHYTPEHHUI OTBaJ C 1aJIbHOCTBIO TpaHCIOPTUPOBKH 10 1,0 kM. C 1enbro 6€300aCHOCTH JBUKEHHE
IIPOEKTOM TMPEeAYCMAaTPUBAETCS pa3JesieHHe BCKPBIIIHBIX MOTOKOB. ['py)KeHble aBTOCAMOCBaJbI
OCYILIECTBIISIOT JIOCTAaBKY BCKPBILIN HA BHYTPEeHHUI oTBaJ 1o rop. +400 M BOCTOYHOTO LI€IHMKA, B
MIOPOYKHEM COCTOSTHMM B pa3pe3 aBTOCAMOCBAJbl OCYLIECTBISIOT JABWXeHHE o rop. +440 m
BOCTOYHOTI'O LIEJIHKA.

@dopMUpOBaHUE BHYTPEHHEIO OTBaja BBINOJIHAETCS MOSPYCHO C OpraHu3allel 3ae3qioB C
BOCTOYHOM U 3alaJlHOM CTOPOH OTBaJIa.

VYronp 1O OpraHu3yeMblM 3ae3llaM Ha BHYTPEHHMHM OTBajd TPaHCHOPTUPYETCS IO
BHYTPEHHEMY OTBaJly Ha TE€XHOJOIMYECKHM KOMIUIEKC pa3pe3a. J[aHHOE TEXHUYECKOE pEIIeHHE
COKpaIllaeT JaJbHOCTh TPAHCIOPTUPOBKHU YIS U 01aroTBOPHO CKA3bIBAETCS HA HKCIUTYaTallMOHHON
COCTOBJISIFOIIEH aBTOCaMOCBAJIOB.

VYckopeHHass BO3MOXKHOCTb BHYTpEHHEro otBajooOpa3oBanust (2017+2018 r.r.) pemaet
TaK)K€ aKTyaJIbHbIE 3a/1au¥, KaK U30JIALUS YIJI B LEIMKaX, COKpaIleHNEe U3bIMAaEMbIX 3€MEIIb M0/
OpraHu3allMl0 BHEUIHMX OTBAJOB, COKpallleHHWe IulaTeXed 3a BbIOPOCHI M 3aTpar Ha
pekynbTuBaLnoo. BMecTuMoCTh BHYTpeHHEro oTBana (¢ ycaakoil) nopsaka 113 muH. m>.

Pucynok 6.2 - IIpomosbHeIii pa3zpes LIy0apkoIbCKOT0 MECTOPOKICHUS

VYTIbl OTKOCOB BCKPBIIIHBIX YCTYHOB: pabounii - 75° (60°), ycroiluuBbiil - 55°, BepxHero
BCKPBIIIHOTO - 50°.

Ha BcromorartenbHBIX paboTax UcTonb3yeTcs Oymnbao3ep Tuma T-3501.

Mesx 1y HUKHEH BCKpPBIITHON 30HOM M YTOJIbHBIM TOPU30HTOM 3aJIeraeT CJIOi HaIIIacTOBBIX
BCKPBIIIHBIX MOPOJ (MOIIHOCThIO 18,0 M), B KOTOpBIM BXOISAT MPOIUIACTOK CIIAHLEBBIA, CIIOM
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VIJOUCTBIX ~ CHAHIEB, OTpaboTKa M CKIAJUPOBAHUE KOTOPHIX TpeOyeT JOMOJHUTEIbHBIX
MEpOIPUATHH.

OtpaboTaHHble MOPOJBI CIEIYeT CKIAJUPOBATH C H3O0JALMOHHBIMU MEPONPUSITUIMU BO
BHEIIHEM OTBAJIE.

OTtpaboTKa yroIbHBIX U BCKPBIIIHBIX YCTYIIOB BEIETCS C MPEABAPUTEIHLHON OYpOB3pPHIBHOM
IIOArOTOBKOM (KpOME BEPXHETO BCKPBILIHOIO YCTYIA).

[To Bekpsle — Ha «pa3Bail», MO YIUIIO — Ha «BCTPSIXUBAHUEY.

[Ipu 6ypoB3pBIBHOM MOATOTOBKE UCIIOIB3YIOTCS OypoBble cTanku Tha DMLLP.

Kpemnocts yrineii He3HaunTenpHas U 1o mikaine npod. M.M. TlpotonbsikoHoBa coctaBiseT f:
=1-2. Vrubl majieHus 1IacToB COCTaBIAIOT 5-12°.

KopeHnHble mOpOABl BHENIHEW BCKPBIM MPEACTABICHBI aprUUINTAMH, aJCBPOIMTAMH,
MeCYaHUKAMH, TBEPIbIMU BKIIOUECHUSIMH, XapaKTEPH3YIOIIMMUCS KpernocTbio f: =3-7.

ABTOMOOWIIBbHAS BbI€3/IHAs TPaHIIEs MMOCTPOEHa M MpeAHa3HAauYeHa Ul BbIBO3a M3 pa3pesa
yIJIsl Ha CKJIaJ] ¥ TIOPOJ, BCKPBIIIN HA BHEIIHUN OTBAJI.

[TapameTps! pa3pe3Hoii TpaHIIen IpU BCKPHITUN M 00€CIIEYEHUH F'OTOBBIX K BEIEMKE 3aI1acoB
COCTaBJISIOT:

- rmyouHa Tpanmen — ot 18,0 10 35,0 M, otmeTka aHa - 430-450 Mm;

- mupuHa TpaHmen noHu3zy — a0 140,0 M, dyro obecmeunBaeT pabOTy KCKaBaTOPOB U
aBTOTPAHCIIOPTA;

- IIMpUHA TpaHIIeW MoBepxy - oT 185 mo 355 M, oOycrnoieHa riyOMHOHN TpaHILEH,
KOJINYECTBOM pabo4MX YCTYIOB IO BCKPBIILIE U YIIIHO (C oOecredeHneM 3-X MeCsYHbIX, TOTOBBIX K
BBIEMKE 3aI1aCOB), ITApaMeTpaMu pabouunX IJIOMIA 0K IO TOPU30OHTAM, YTIIaMH HaKJIOHA U BRICOTAMH
0TpalaThIBAEMBIX YCTYIIOB, a TAK)KE BIUCHIBAHUEM YK€ BBIIIOJHEHHBIX TOPHBIX padoT.

W3ydyennto TpeummHoBatocT Ha lllyGapkKoiabCkOM MECTOpPOXKICHUH YIENsIOCh 0Cc000e
BHUMaHME, T.K. OHA B OOJIbIIEH CTENEHHU, YEM JAPYrHe 0OCOOEHHOCTH, ONpeesieT MIPOYHOCTHBIE U
ne(pOpMaMOHHBIE CBOWCTBA TOPHBIX MTOPO/I.

B mopopax BckpeimHOro maccuBa IllyGapKoiabCKOro MECTOPOXAEHUS PaclpOCTPaHEHbI
TPEIIMHBI BYX THUIIOB: HETEKTOHUYECKHE U TEKTOHUYECKHUE.

Hetexronnueckue (TpemyHbl BBIBETPUBAHNUS ) UMEIOT HEOOJIBIYIO TPOTKEHHOCTh 15-60 cm
U TmepecekaroT oT 1 10 2-X ciioeB. DTH TPELUHBI 3aKpbIThIE, IPUTEPTHIE U, KaK IMPaBUJIO, OHU HE
OKa3bIBAIOT CYIIECTBEHHOT'O BIUSHUS HAa TEXHOJIOTHIO U PE3YJIbTaThl BCKPBIIIHBIX PadoT.

TpeuuHb! BEIBETPUBAHUS paclpocTpaHeHbl Ha TyOuHy 10 30 M, B peIKUX cay4asx rIyOuHa
UX IPOHUKHOBEHUS yBEJIMUUBaeTCs 10 50 M.

B 3TOM THIIE BBISBICHO TPU CUCTEMBI TPEILMH, ABE U3 KOTOPHIX OJM3KHU K BEPTHUKAIbHBIM, a
TPETbs - MOYTH T'OPU3OHTaJbHAs, NapajulelibHas HAIJIaCTOBAHUIO TOPHBIX Mopod. B mpouecce
UCCIIEIOBaHUM XapakTepa M3MEHEHUsS WHTEHCUBHOCTU TPEUIMHOBATOCTH IMOPOJ C TIYOMHOM HX
3aJeraHusl BBISIBIEHO, YTO HauOOJbIIAs TPEIIMHOBATOCTh XapaKTE€pHa JJs 30HBI CHIBHO
BBIBETPEJIbIX MOPOJ, BBIJEICHHOH IO MPOYHOCTHBIM M IUIOTHOCTHBIM XapaKTEepUCTHKaM IpH
U3YyYeHUH (PU3UKO-MEXaHUYECKUX CBOUCTB. Tak, MOIY/b TPEIIMHOBATOCTH B CPEIHEM ISl IOPOJ]
3T0M 30HbI cocTaBisieT 80 TpemuH Ha 10 M.

Cpennsis BenmuuuHa otaenbHoctd d=10/h, rme - h ymMcno TpemuH Bcex CUCTEM Ha
TOPU30HTAIILHOM OTpe3ke, octapisieT 0,125.

TexkTOHNYECKHE TPEUIHMHBI PACIPOCTPAHEHBI 10 BCEMY MECTOPOXKACHUIO, HIKE ITyOuHb! 30
M, [Ipe/icTaBlIeHbl KiuBakeM. KimBaxx, B MEXaHMUECKOM ITOHUMaHHH, BbIpayKaeTcs B 00pa30BaHUU
MHOT'OYHCJIEHHBIX TOBEPXHOCTEN CKOJBKEHMS MU CPE3aHMsl, 10 KOTOPBIM YaCTHUILBl B IIpoOLIECCE
IUIACTUYECKOM JeopMaliuy CMELIAa0TCs OTHOCUTENBHO APYT IpYra.

TpemuHb! KIuBaXxa 3al0IHEHbl KAOJIMHUTOM, THIICOM, KaJIbIIUTOM, YACTUYHO PACKPBITHIE.

Moayb TpEeIMHOBATOCTH B HIDKHEH (HEBBIBETPEJION YacTH ), B OCHOBHOM, KoJieOseTcs ot 10
10 30 tpeuun Ha 10 M. Cpenusis BenuuuHa oTaeabHOoCTH coctapisier 0,33+0,5.

HauMeHblIyt0 TpEUIMHHOBATOCTh MMEIOT TOPOABI HW)KHEH (HEBBIBETPEIOH) 4YacTu
BCKPBIIIHOTO MAacCHBa, CPEIHUN JAMaMeTp OTAEIbHOCTU KOTOpbIX cocTaBisger 0,85 M, a
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HaMOOJIBIIYIO - TOPOJBI BHIBETPENIOW 30HBI MECTOPOXKICHHS, CPEIHHNA AHAMETP OTACITHHOCTH
koTopbix paBeH 0,17 m. KapOoHaTHble MECUYaHUKUM U AJEBPOJMTHI, CJAraroliue TBEpIbIe
BKJIIOYEHHUS, UMEIOT HECKOJIBKO OOJIBIIYI0 MHTEHCHBHOCTb TPEIIMHOBATOCTU II0 CPABHEHUIO C
OCTaJIbHBIMU BMEILAIOIIMMU TTOPOAAMH.

10. 3AKJIFOYEHUE

B nanHO# nuccepTannoHHOM pabdoTe ouneHeHa 3PPEeKTUBHOCT MPUMEHEHUS N30JIUPYIOIINX
MOKPBITUI B COXpPAaHEHUH KPYITHOCTH YTJIsl B 33JJaHHBIX (DPAKIIMOHHBIX IPAHUIAX BO BpeMs T0ObIYU
U CKJIaIMPOBAHHM; MOJIyYeH MOJIMMEPHbIH aHTUIIMPOTEHHBII MaTepHral U3 BTOPUUHBIX TPOIYKTOB
KOKCOXHMHYECKOTO TMPOM3BOJCTBA; J0Ka3zaHa 3(P(HEeKTUBHOCTh pPa3pabOTaHHOTO H30JUPYIOIIETO
(aHTUMHMPOTEHHOT0) MaTepualia Ha OCHOBAaHMM MaTEMaTHYECKOTO MOJICITMPOBAHMUS; YCTAHOBJICHBI
KMHETHYECKUE MOKa3aTeId U 3aKOHOMEPHOCTU MPOTEKaHHUs CaMOHArpeBaHUs U CaMOBO3TOPaHUs
CHELIKOKCa, BKIIOUas 3(p(PeKTUBHYIO SHEPrui0 aKTUBAIMHM M JTWHAMHUKY W3MEHEHHs NOoKa3aresen
annabaTuyecKoi CKOPOCTH CaMOBO3IOPaHUsI.

Peanmuzanus waeil W HaydHBIX TOJOXKEHHHA pabOTHl IMO3BOJUT c€03AaTh 3((eKTUBHBIE
TEXHOJIOTUYECKHE PEIIEHUs MOBBIIIEHHUS Ka4eCTBa MPOAYKTOB TOPHON MPOMBIIIUIEHHOCTH 33 CUET
pelIeHus MpoOIeMbl CAaMOBO3TOpAHUS M MaccuBanuu (HaKTOPOB, CIIOCOOCTBYIOIIMX Pa3PYIICHUIO
KayeCTBEHHBIX XapaKTEPUCTUK IOJIE3HOIO MCKOMAEMOro MPHU OTKPHITOM M MOA3EMHOM CIIOCOOaxX
pa3pabOTKU YroNbHBIX TJIACTOB B TOPHO-TEOJIOTMYECKHUX YCIOBHIX KaparaHInHCKOTO yroJabHOTO
OacceiiHa M MHBIX MecTopoxaeHUsXx Pecnyonuku Kaszaxcrtan. PesynpraTsl uccienoBaHust MOT'YT
OBITh HWCIOJB30BAHBI Ui COBEPIICHCTBOBAHUS 3aKJIaJOYHBIX PabOT BO BpeMs YIieno0bIuu.
Hay4Hble M ONBITHO-IPOMBIIIJICHHbIE HCHBITAHUA B paMKax peaju3alid NpPOeKTa IpeaioKaT
BO3MOYKHOCTH YIYYIICHHS SKOJIOTMYECKOH OOCTAaHOBKM W YCJIOBHH OXpaHbl TpyAa 3a CUeT
TEXHOJIOTUU MepepabOTKH BTOPUYHBIX OTXOJOB KOKCOXMMHYECKOTO IMPOU3BOJCTBA B paMKax
peteHust MpoOJIEMbl CAMOBO3TOPAHUSI YIJISl M CHIETIKOKCA.

C noMoIIIbI0 SKCTIEPUMEHTOB 110 MOKPBITUIO YTOJIBHBIX IITabeIe aHTUITMPOTreHaMU, a TAKKe
MIPOBEJICHHBIM TEXHUYECKHUM M CHUTOBBIM aHAJIHM3aM BBISABICHO, YTO AHTHIIMPOTCHHBIC MOKPBITHS
UMEIOT MPAKTUYECKYIO POJIb [0 NPEJOTBPALCHUIO OKUCICHHUS M YBEIMYEHHIO MHKYOAllMOHHOTO
MEpUO/Ia YIIIsl M CIICIIKOKCA.

DKCIEepUMEHThl MO0 NMPUMEHEHHIO aHTUIMPOTEHHBIX MaTepuaoB MPOM3BOJWINCH JIMIIb B
YCIOBHAX  OTKPHITOTO  XpaHEHWs  YIJs, TpPH OTOM  pe3yabTaThl  TEXHUYECKOTO U
IPaHYJIOMETPHUUECKOTO  aHAJHM30B, IMO3BOJSIOT  cAelaTh BbIBOA 00 3¢ (HeKTUBHOCTH
AHTUITUPOTEHHBIX MAaTEPHAJIOB B IPEOTBPAICHUN BHIBETPUBAHHS HA BCEX CTAJAMAX YIIIEAOOBIYH,
TaK KaK MPUHIUI U cO0CcO0 MOKPHITHUS CKOIJICHUH CKOIUIEHUH I ocTaeTcs eAuHbIM. B cBs3u ¢
geM, B pabore OBUTM pPAacCMOTPEHBI TPUMEpPHI TMPUMEHEHHWS METOIUKH COXpPAaHCHUS
TEXHOJIOTHYECKUX U OTPEOUTETHCKUX [IEHHOCTEH B pa3IMyHbIX CrI0c00ax M 3Tanax J00b4u yriis.
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Annomauyun: Kypoiivlc ananblHOApulHOAgbl  KaAyinciz eOex dHca20ailapbii  dcacay
AHCYMbICKEPNIEPOIH OCeHCAYIbIebl MeH OMIPIH CaKmay YWiH UHHOBAYUAIAPOLIH OachiM 0Oa2blmbl
bonvin mabwiiadvl. Pecmu cmamucmukaza cail, KYpulivlC alaHOapblHOA KONMe2eH addm Ko3
AHCYMAObL  JICIHEe KOnmezeH aoam apmypii 0apedicede xcapakam anaosl. Kypwviivicmazol
Kayincizoikmi 6ackapy — 0¥l JHcana HulCaHoapovl cany Ke3iHoe ap KYPbLIblC YUbIMbl YMMbLIYblL
Kepex Hapce. Byn maxanaoa Kypwiivic cymblicmapuli dCypeizyoiy wemenoik maxcipuoeci,
COHbIMEH Kamap KYpbulivlc Kayincizoiein backapyza apuanean oOipkamap Kypaioap KeimipiieeH.

Kinm ce3oep: eybexmi xopaay, Kayincizoik, Kayincizoikmi oacxapy, scapaxammary, BIM-
mexnoaozusnap (Building information modeling).

Kayincizmix — OyJ1 opTypaIi KayinTep i 9cepiHeH KopFay karaaibl. KapanaifbiM Tanantapabt
CaKTail OTBIPBII, KONITETeH alaMAap/IbIH OMIpiH caKTayFa 0oyaibl.

AiiTa KeTy Kepek >KarJail, KenTereH KYphUIbIC aJaHAapbhIHAA KayINCIi3IiK TalantapbiHa
OPBIHCHI3 JKOHE O6TE HEMKYPAMITBI KapaiIbl, all Kayinci3IiK 0apiablK KYpbUIBIC TPOLIECTEPiHIH HET13T1
Kypamaac Oemiri Oombim TaObuiagpl. Erep sKyMbIcTapAsl SKYpri3yldiH Kayilci3 IIapTTapbl
KaMTaMachI3 eTiIMece, )KYMBICTap Y31UIA1-KeCIIl OpbIHAIMAaYhI THIC.

Kayincizgik TamantapblHa HEMKYpaiibl KapayablH ceOenTepi caH TYpii: KeHOip >KyMBIC
Oepymiijiep ©3 JKYMBICIIBIIAPBIHBIH ~ KAyINCI3AIrT Typadbl OMIaMaiabl JKOHE  OJIap/bIH
JICHCAyBIFBIHA HEMKYpPAiiIbl KapaiIbl, COHBIMEH KaTap, €HOEKTI KOpray TalanTapblH TOJBIK
KaMTaMachl3 €Ty YIIIH Kap>KbUIBIK MYMKIHIIKTEpiH >KeTicmeymitiri cedem OOdybl MYMKIH,
COHJIBIKTaH KayIICI3/1iK TaJJanTapblH OPbIHAAY TeK (parMeHTTIK CUMaTTa O0IYbl MYMKIH.

Keii6ip >xymbic OepymriiepiH *KayarchI3[blFbiHa OailIaHBICTBI Ka3aTallbIM OKUFaJIapiblH
ce6e01 Hesle eKeHIH TOJBIK CEHIM/I1 TYP/ie aliTy MYMKIH eMec, ©TKeH1 HaKThl CTaTUCTHKA KeOiHece
Kacelpplaabl. Jlom com  CHSKTBI, JKYMBIC OepylliMeH Macesie TYBIHIATKBIChl KEeJIMEHTIH
KBI3METKEPJIEP y3aK COT iciH OacTtamaipl. COHIBIKTaH, KYPBUIBIC allaHaapbIHAa KapaKaTTaHyIbIH
HaKThl JCHreliH OaKpUlay MYMKIH €MeC JKOHE €H 0acThIChl, Ooamiakra ojapibl TY3eTy YILIiH
mapasiap KaObuijiay MakcaThIHIa, 00JIFaH OKUFAHBIH CeOeNTEepiH aHBIKTAy MYMKIH eMec.

Kazakcran PecryOnukacbinbiH EHOEK jKoHE XaJbIKThI QJIEYMETTIK KOpFay MUHUCTPIITiHIH
EnGex xone omeymertik Kopray KomureriniH womiMmertepi OobibiHmma, 2023 KbUIIbIH 2
TOKCaHBIHJa OHJIIPICTEr1 jKa3aTailblM OKUFalapAblH cangapbiHaH 640 KpI3METKep 3apjan LIeKTi,
OHBIH 69-BI KANTHIC OOJIIEL.

Bipak, KypbUIbIC alaHBIHIA KO3 XYMy Kaylli pecCMU MOJIIMETTepre KaparaHjaa oljeKaiiia
YKOFaphl €KEHI JKOHE KaObUIJaHFaH Iapajap ToyeKesl NCHTeWiHIH MoHI KOJIAWJIbl IEHrelre AeiH
TOMEHETY YILIH XKETKUIIKCI3 eKeHiH aifTyra Oonanbl. SIFHU, Ka3ipri TaHIa KYPBUIBICTAFbl OAacThI
MIHAETTEePAIH Oipi — KYPBUIBIC aJaHAapblHAa >KYPTi3uIiN >XKaTKaH OHIIPICTIK YKYMBICTApIbIH
Kayinci3nirin 6ackapy jkoHe Oakpuiay OOWBIHINA jKaHA WICHIIMAECP MEH TOCULIEpHl KOJIaHy
Ka)KeTTLUIITI.
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Pecmu craTucThka gepekTepiHe CyHeHe OTBHIPBII, KYPBUIBICTAFBI )Ka3aTallbIM OKHFaIapablH
caHbl Oasy aszailpll Oapa >KaTKaHbIH Kepyre Ooiajpl. OpuHe, Oyl YKIMETTIH E€HOEKTI KOopray
cajachIHJIaFbl KaObUIIaFaH IapajapblHaH TYBIHIIAbI IeTT OoJKayFa O0oJajsl, OipaK Oyl jkapakaT
aJly XKarJainapbl *KachIPbUIFaH 3aHCHI3 KYMBIC KYIIiHIH KOOCIOIHEH TYbIHAAYBI 90/1eH MYMKIiH.

OcpIraH OaiIaHBICTHI, €H AJIBIMEH, aJJaMHBIH OMipi MEH JICHCAYIIBIFBI €H KOFaphl MOPAJIbIBIK
KYHIBUIBIKKA M€ €KeHIH TYCIHY KepeK, COHJIBIKTaH KYMBICKEPIICPAiH 03/epi Je, KYMBIC OepyIiiaep
Je eHOCKTI KOpFay MocelieepiHe YIIKEH jKayalmKepUIUIIKIIeH Kapaybl THiC. bys Kayirnci3 oiinay,
ajlaMzap ic-opeKeTTeH KeiiH Oenrisi 6ip eHOeKTI KopFay TajanTapblH CaKTay apKbUIbl aJIbIH aJIyFa
OoJaThIH cangapap 00Jybl MyMKIH €KEHIH TYCiHY1 KepeKTiri Typaibl. CoJ ceOenTi, epTe Ke3eHHEH
OChl TaJanTapAblH OpPBIHAATYBl aBTOMATThl TYpre >KETKi3UIreHre JeiiH eHOeKTi Kopray
cajachIHJIaFbl HOPMATHBTIK aKTIJIEPIIH OpBIHAATYbIHA THICTI JKOHE KAFUJATChI3 OakplIay
KaMTaMachI3 €Ty KaKeT.

Ocpwl xarnaiina, OUHISHIUSHBI MbICAJIFa KENTIPreH >KeH, OH/Ja KYPbUIBICTa JKYMBIC 1CTEY
MYMKIHJITH any YUIiH (UH ©HEpKOCINTIK KOCIMOPBIHAAPHI 93ipJjereH apHaibl KypcTapiaH eTy
kepek. Kypcrapman keitin apnaiipl sxeke kapta (Tyoturvallisuuskortti) 6episiesti, OHBI XKbUT CalbIH
pactan oteipy KaxeT. Connaii-ak, @umnsHausaa »xyMmeiciibiHBIH QR (Quick Response) xombr
00Jybl KepeK, OochUiaiiia OaKbUIayllbl OpraHHBIH KbI3METKEPl OChl KOATHI CKaHEpNey apKbLIbl
KYPBUIBICIIBIHBIH, ~KAaHJal JKYMBIC TYPiH OpPBIHJAWTHIHBIH JKOHE KaHIAl IMKeKe KOpPFaHBIC
KYpasiapbIMeH ka0 IbIKTaTy KEPEKTIriH TyciHe anaabl. QR koabiH Oepy *KyMbIC OacTanFaHnra qeiiH
JKY3€ere achIpbUIa bl OYII KaIIbl HApsA-pyKcaT Oepy OOJIBIN TaObIIa b.

Korapeina eki KapamaiibiM, Oipak COHBIMEH KaTap yakKbIT MEH pecypcTapbl KaXXeT €TeTiH
OpeKeTTep KENTIpIAreH, CONaplblH apKachlHAA TalanTapiblH CaKTaTyblH Oakbllay KaMTaMachl3
etineni. KypbuiblCIIbUTapABI OKBITY YKOHE OJIapAbl apHailbl KapTackl3 KYMBIC icTeyre xibepmey,
OapIBIK KYPBUIBICIIBUTAP/IBIH 3aHIbI OUTIKTI )KYMBICIITBUTIAP OOTYBIH KAMaTaMachl3 €Till, Kayirci3IiK
MOJICHUETIH apTThipansl. JKanmbl OakbpUIayAbIH apKachlHAA >KEKe KOPFaHBIC KypalgapbIMEH
KaMTaMachl3 eTiTiN, eHOEKTI KOpFay TamanTtapblH Oy30ay VINiH Kayimnci3 oiiay KarugaTTapbiH
OeKiTy *Ky3ere achIpbLiIaibl.

KayincizmikTi 6ackapy — JkapakaTTaHy MEH almaTThUTBIKTHI a3aiTy, KayilITeH KOpFay JeHT eHiH
apTThIPy MaKCaThIH/IA KYMBICTAPbl YUBIMIACTBIPYFA dCep €TY/IH Y3A1KCi3 MpoIeci.

Kayinci3mik TYpFBICBIHAH JKYMBICTBI YHBIMAACTBIDY — OyJI eTe KypHemi, KemnTereH
¢bakTopiapabl eckepydl KaxkeT erTeTiH mnpouecc. Mynna BIM  akmapaTThiKk  Mojenbaey
TEXHOJIOTHSChIHA KYTiHY Kepek. BIM — CAD-ta ®yMBIC iCTeUTIH TpadUKaIBIK IMapamMeTpiIepMeH
eMec, KOMIIOHEHT JIEPEKTEPIMEH JKYMBIC 1CT€yre MYMKIHJIK OepeTiH OOBEKTiHIH OYKiI eMipilik
nukiIiH Oackapy omici. KommoneHT — Oy jko0afa YCHIHBUIFAH KE€3-KEJITeH JKYHEHIH Kypamjac
Oemiri. byn perre BIM OarjpapnaMaiblKk KaMTaMachl3 €Ty KOMIIOHEHTTEp Typasbl OapIbIK
JepeKTepAl OenriieHreH e3apa Oaianbichl 0ap OipbIHFall JEpEeKKOpFa JKUHAY/IbI KY3€Te achIpaibl.

byn Oarnmapnama eHOEKTI KOpray TajlalTapblHBIH OY3bUIybIHA >KEJeNl Hazap ayaapyra
MYMKIHJIK Oepesl, ocbUIaillla KypbUIbIC aJlaHbIHAAFbl KayllCI3IIKTIH JKal-KyHiH OackKapaisl,
’KazaTalbIM OKUFaJIap/IbIH TYbIHJaybIHA KOJI OepMeii.

Ocpinaiiia, KypbUIbICTa aKIapaTThIK MOIEIIbCY/ KOJI1aHa OTBIPbII, YHBIMAAPbIH KYPBLIbIC
aJlaHJapBIH/IA K63 )KYMY MEH jKapaKaTTaHybIH aJlIbIH anyra 0omanbl. KonnanOans! 6arnapaamanap
)o0barnay Ke3eHIH/e KayllCi3iKTiH HeTi31H Kajnayra MyMKiHaiK Oepeni. EHOekTi kopray OoiibIHIIA
ayJuT JXYpri3yre apHajiraH OaraapiaMa )KyMbICTap bl YHBIMAACTHIPYABIH KaYINCi3AiriH OaKplayra
YKoHE OY3YIIBUIBIKTAP b KO0 KOHIH/IE YaKThUIBI MIapaiap KaObuiaayra MyMKIHIIK Oepeni. Dunmik
OpINTECTEPIiH OKBITY MOHE KYpPBUIBICIIBUIAPABI HAKTBHI ©3 JKYMBIC OpbIHIApbIHA Xibepy
TOXKIPUOECIH KOJITAHATBIH OO0JICaK, TEK YKYMBICKEPJIEPIH FaHa eMec, COHBIMEH Oipre OYKin enfiH
Kayilci3miKk MOIEHHeTi Je apTajpl, Oyl eTe MaHbI3Jbl, OWTKEHI OipiHIII Ke3eKTe opKamaH
KayIIci3/IiK Typabl OWJIaHy KaXeT.
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Annotation: in the context of rapid advancements in information and communication
technologies, education systems increasingly demand early identification and support of students’
vocational aptitudes. This study presents an optimized Al-based informational model designed to
assess and develop the professional potential of school students. A multilayer perceptron (MLP)
neural network is employed to analyze survey data, academic performance, and personality traits,
generating personalized recommendations for educational and career pathways. A relational
database supports the system’s core operations, while a microservice architecture ensures
modularity, flexibility, and reliability. The proposed solution offers a scientifically grounded and
efficient approach to career guidance, enhancing students’ awareness in decision-making and
contributing to the development of human capital. Future research will focus on real-world
implementation and adaptation to various regional contexts.

Keywords artificial intelligence, career guidance, vocational aptitude, information system,
multilayer perceptron, relational database, psychometric testing

The rapid development of information and communication technologies has introduced new
demands in the field of education. One of the key quality indicators of modern education is the early
identification and proper guidance of students’ vocational aptitudes. Career choice has always been
one of the most crucial decisions in an individual's life, influencing personal success, self-
realization, and social contribution. Engaging in meaningful and suitable work contributes
significantly to both individual fulfillment and societal development.

Vocational Aptitude and Career Choice. The term profession refers to a type of labor activity
requiring specific training, skills, and knowledge, and serves as a source of livelihood [1]. In
addition to the concept of profession, the term specialization is often used. According to John
Holland’s vocational theory, individuals tend to choose professions that match their personality
types. He identified six personality types:

e realistic

e investigative

e artistic

« social

e enterprising

e conventional [2]

I.S. Kon emphasized that the process of professional self-determination begins in childhood
and solidifies during adolescence, significantly influencing an individual's entire future [3].
According to E.A. Klimov, a key component of self-determination is self-awareness. His model
includes: awareness of belonging to a professional community; evaluation of one’s role and
standards in the field; social recognition of professional identity; awareness of personal strengths,
weaknesses, and self-improvement methods; future-oriented self-concept in relation to one's
professional path [4]

N.S. Pryazhnikov described vocational self-determination as a multi-level process:
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- functional self-determination in specific tasks

- role-based self-determination within workplace settings

- professional-level identity across job changes

- specific occupational identity

- life self-determination in lifestyle and self-education

- personal identity and its social recognition

- cultural self-determination and contribution to social legacy [5]

Challenges in Career Counseling. Experience in vocational counseling indicates that many
students facing difficulties in career choice often consult psychologists. This reflects a subconscious
desire to delegate significant life decisions to others. These challenges typically arise from a lack of
clear understanding of professional suitability, limited self-awareness of abilities, and poor
knowledge of career pathways. Many students struggle to answer key questions like: «What kind of
work do I enjoy?», «What are my strengths?», «What qualities are needed for a successful career?»
Inadequate exposure to modern career options and low educational engagement further hinders
students’ conscious decision-making regarding their future.

The Gallup Assessment Method. The Gallup method plays a significant role in identifying
students’ professional aptitudes. Developed in the USA, this psychometric tool evaluates personal
strengths, talents, and vocational potential. In 2023, over 24 million people globally took the Gallup
test, including 1,809 individuals 24,013 from Russia and from Kazakhstan, indicating growing
interest in evidence-based career guidance.

System Design and Artificial Intelligence Integration. This study describes the development
of an automated information system designed to offer program selection recommendations based
on student questionnaire data. The system aims to guide students in making informed career
decisions by aligning their capabilities and interests with potential professions.

A multilayer perceptron (MLP), a type of artificial neural network, was selected as the Al
model. The MLP was chosen for its ability to identify complex dependencies and hidden patterns
within input data. The system operates in three stages:

1. Input of student questionnaire data

2. Processing through the MLP model

3. Generation of academic and career recommendations

Key input parameters include personality traits, academic performance, and professional
interests. The neural network predicts suitable career fields based on these metrics, enhancing both
career guidance effectiveness and the scientific basis for university admissions.

Materials and Methods

To optimize the Al-based model, a relational database structure was developed to support the
system’s core functionalities. The database includes:

- student information

- test results

- recommended professions

- feedback from teachers and parents

- Al-generated outputs

System components are linked as follows:

1. Surveys are conducted to assess students’ aptitudes via test modules.

2. Results are stored in relation to each student and test.

3. Al-generated career suggestions are mapped to individual student profiles.

4. Stakeholder feedback (teachers, parents) is stored to refine recommendations.

5. Al models and outcome records form the intelligent core of the system.

The SQOL script for creating a relational database to support an Al-based system for optimizing
students' career orientation and professional aptitude modeling:
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In designing a microservice architecture, each functional component is implemented as an

-- 1. Students table
~ CREATE TABLE Students (

student_id INT PRIMARY KEY,
Ffull name VARCHAR(198),

age INT,

grade_lewel WVARCHAR(18),
gender VARCHAR(12));

-- 2. Academic Performance table
~ CREATE TABLE AcademicPerformance (

performance_id INT PRIMARY KEY,
student_id TINT,

subject_ name WVARCHAR({(S59),

grade INT,

FOREIGN KEY (student_id) REFERENCES Students{student_id) J);

-- 3. Interests table
~ CREATE TABLE Interests (

interest_id INT PRIMARY KEY,
student_id TINT,
interest_area WVARCHAR(1©8),

FOREIGM KEY (student_id) REFERENCES Students(student_id)})};

-— 4. Psychological Test Results table
~ CREATE TABLE PsychologicalTests (

test_id INT PRIMARY KEY,
student_id TINT,

test type VARCHAR(18©),
result TEXT,

FOREIGMN KEY (student_id) REFERENCES Students(student_id))};

-- 5. Career Paths table
~ CREATE TABLE CareerPaths (

path id INT PRIMARY KEY,
career_name VARCHAR(180),
description TEXT);

33 -—- 6. Aptitude Results table (based on AT analysis)
~ CREATE TABLE AptitudeResults (

result_id INT PRIMARY KEY,

student_id INT,

path_id INT,

aptitude score DECIMAL(S5,2), - - e.g. 728.50 (%)

FOREIGM KEY (student_id) REFERENCES Students(student_id)},
FOREIGMN KEY (path_id) REFEREMCES CareerPaths(path_id)

Fig.1 The SQL script

independent service. While these modules operate autonomously, they communicate and exchange

data through standardized APIs. The system can be decomposed into the following core

microservices:

- user Interface (UI) microservice: responsible for the interaction between end users (students,

educators, parents) and the system.

- database microservice: manages data storage, retrieval, and consistency across the platform.
- career aptitude diagnostic microservice: processes psychometric tests and provides

personalized career orientation based on predefined models.

- artificial intelligence (AI) microservice: employs machine learning algorithms to predict

career paths and continuously improve recommendation accuracy through retraining.
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Fig.1 Application of the system
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Thus, an information system powered by artificial intelligence significantly enhances the
efficiency of the educational process and facilitates career guidance for students. Moreover, the use
of Al-based aptitude prediction methods further strengthens the system’s effectiveness by offering
several distinct advantages: the possibility of personalized guidance and counseling; saving time
and resources; reliance on scientifically and quantitatively grounded data; reduction of socio-
psychological biases and errors.

Conclusion

As a result of the study, an optimized Al-based information model was developed to assess
the professional aptitudes of school students and guide them in making informed career choices.
The proposed system enables applicants to consciously select an educational pathway aligned with
their aptitudes by considering their personality traits, interests, and academic performance.

The use of a multilayer perceptron model within the system allowed for the identification of
latent patterns in survey data and facilitated accurate professional recommendations. The
implementation of a microservice architecture ensured the system’s flexibility, modular
manageability, and data reliability. Integrating this Al-based information system into educational
institutions can significantly improve the career guidance process. It supports students in making
well-informed career decisions, enhances the quality of occupational choices, and contributes to the
effective development of human capital.

Future research will focus on testing the system in real-world settings, empirically evaluating
its effectiveness, and adapting the model to various regional contexts.
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Aunomauyun. B coepemennvix opeanuzayusx HR-ciyocoa ecé uawe cmankusaemcs c
HE0OX00UMOCMbIO BbINOJHAMb 3A0AYU, GbIXOOAUWUE 3a PAMKU €€ NPAMbIX (QYHKYUL, BKIOUAs
NOO20MOBKY OMUYEMHOCMU NO 3ANPOCAM CMENCHbIX noopazdenenutl. Hecmompsa na nanuuue
UHMEZPUPOBAHHBIX UHBOpMayUuoHHbIX cucmem, makux kax SAP unu Oracle, obecneuusarowux
oocmyn k 0annwvim, HR-cneyuanucmol npooondicarom gopmuposams omuémol 8pyyunyio, 0yoiupys
@yukyuu opyeux noopazoenenuil. Takas cumyayus npusooOUm K HepayuoOHaIbHOMY UCTOIb308AHUIO
MpyO008bIX pecypcos8, CHUNMCeHUIO dghGexmusHocmu pabomsl u omenevenuio HR-cneyuanucmos om
8bINOIHEHUs: cmpame2udeckux 3a0ay. Llenvio ucciedosanus s1815emcst GblsseHUe U AHAIU3 GTUSHUS
oyonupyrowux Gyukyuti Ha s¢ppexmusnocme HR-cysucOul, onpedenenue Kuouesvix npooiem,
CBA3AHHBIX C OpeaHu3ayuel OMYEMHbIX NPOYECCcos, a MaKice papadomra Mooeiu ONMUMUIAYUL,
HAnpaeieHHoll Ha ycmpaueHue OYOIUPOBAHUS U NOGblUeHUe NpodyKmusHocmu. B cmamve
PACCMOMPEHbL Mmeopemuyeckue acnekmol 0YOnupyiouux @QyHKyull, npoeeoér aHaIu3 meKyujeeo
cocmosnuss omuémuocmu 6 HR-cnyoche, 6viagnenvl OCHOBHbIE NPUYUHBL OYOIUPOBAHUSL U UX
nocireocmeusi  01a  OdeamenvHocmu  noopasoenenus. Ha ocnose ananusza npeonodiceHvl
npakmuyecKkue peKoMeHOayuy no ONMUMU3AYUY OMYEMHBIX NPOYECcos, BKII0UAs 8HedpeHue self-
service AHAIUMUYECKUX peuleHull, nepepacnpeoeienue OmeemcmeeHHOCmU 3a Gopmuposanue
omuémos, oOyueHue COmMpPYOHUKO8 CMENCHbIX noopaszoeienull pabome ¢ Yu@posvimu
uncmpymenmamu. Paspabomannas mooenb onmumusayuu no380jasem COKpamums 00beéM
nosmopsiouelicsi pabomul, NOBLICUMb CKOPOCHb U KAYeCMB0 NpedoCmasietius OaHHbIX, d MAaKice
cozoamv  ycroeus 01a nepexooa HR-cmyocObl om  onepayuonHou  @QyHKyuu K - poau
cmpamezuiecko2o napmuépa ousneca. Ilpakmuyeckas 3HAUUMOCMb UCCIEO08AHUS 3AKTIOUACMCSL
8 BO3MOJCHOCMU NPUMEHEHUSI NPEONIONCEHHOU MOOenU 6 Op2aHU3AYUAX, CMPEeMAWUXCA K
No8bIUEeHUIO dPHeKMUBHOCU YPABLeHUs NePCOHANIOM Yepe3 YUDPosU3ayuio u ONMUMU3AYUIO
busHec-npoyeccos.

Knrwouegvie cnosa: HR-omuémnocms, 0yoaupyrowue @ynkyuu, onmumuzayus npoyeccos,
yughposuzayus, s¢hghexmusrocms HR.

B ycnoBusx cTpemutenbHOM 1mMdpoBoi  TpaHChopMmanuu OHW3HEca,  YCIOXHEHUS
OpPraHU3AIMOHHBIX CTPYKTYp M pocTa OOBEMOB JaHHBIX BaKHEHIIEH 3a7adyeil COBPEMEHHBIX
KOMITAaHUH CTaHOBUTCS TOBBIIIEHHE O((EKTUBHOCTH YIPABICHUYECKUX M  ONEPAUOHHBIX
nponeccoB. HR-cimy:x6a, TpaiuIMOHHO BBINOJIHABLIAS aIMUHUCTPATUBHO-KAJPOBYIO (DYHKIMIO,
BCE yallle paccMaTpUBAETCs KaK CTpaTerHuecKuil mapTHEp, CHOCOOHBIM uepe3 yIpaBieHHE
YeJI0OBEUECKUM KAalIUTaJIOM HAIPSMYIO BIMATh HA PE3YJIbTAThI 1eATEIbHOCTH Opranu3anuu. OnHako
Ha MyTH K TpaHcpopmanun HR-0TaenoB B cTpaTerniyeckue noapasaeneHus octaéres psi 6apbepos,
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MPEMSITCTBYIONMX 3(PPEKTUBHOMY BBINOJIHEHUIO UX 3a1ady. OJHUM M3 TaKMX MPensITCTBHUM
BBICTYNAET HAJIWYME IyOIUPYIOIIMX (YHKUMH — CHUTYyallMid, NMpH KOTOpBIX coTpyaHuku HR
BBINOJIHAIOT 3a/layM, YK€ aBTOMAaTU3MPOBAHHBIE JINOO OTHOCSIIMECS K 30HE OTBETCTBEHHOCTH
Apyrux nojpasnaeneHuit. OqHoi u3 Hanbosaee THNMYHBIX GopM TyOnupoBaHus (PYHKIUH SBIsSETCS
noaroroBka HR-cnenumanucramMu OT4YETOB M JAHHBIX JJIS1 CMEKHBIX TOJpa3ieNeHUul WU
PYKOBOJCTBA, HECMOTPsl Ha HaJIM4YME WHTETPUPOBAHHBIX MH(POPMALMOHHBIX CHCTEM, TAKUX KaK
SAP unm Oracle, mpeocTaBIsSIOMNX BO3MOXHOCTh CAMOCTOSITEILHOTO JIOCTYIA K 3THM JIaHHBIM
[1-3]. Takas npakThka MPUBOIUT K JIMIIHEH OmNepalMoHHOW Harpy3ke Ha HR-cmenmanucrtos,
OTBJIEUEHHIO OT PabOThI HaJ 3aJauaMy CTPATETHYECKOTO YPOBHSI, CHIKEHHUIO MTPOAYKTUBHOCTH U
(OpPMHPOBAHUIO 3aBHCUMOCTH JAPYIHX MOJpPa3AeseHUuil OT pydyHOro Tpyna coTrpyaHukoB HR-
cyx0b1. Boripoc yctpanenus ayosmpyromux ¢yakiui B HR-otu€THOCTH 0COOCHHO akTyaneH B
YCIIOBUSAX HEOOXOAUMOCTH ONTUMHU3ALIMH MTPOIIECCOB, COKPAIICHUS 3aTPaT U MOBBIILIEHUS CKOPOCTH
NPUHATHS YIPaBICHYSCKUX pemenuii [4,5]. OntuMu3zanus npomeccoB MoroToBKy OTYETOB Yepes
BHEJpEHHE MPUHIMIIOB ITU(PPOBU3AIMH, aBTOMAaTH3aluu U self-service aHaIUTHKU MO3BOJHUT HE
TOJIBKO BbICBOOOIUTH Bpems HR-cnemuamucToB, HO M MOBBICUTH OOMIMH YpPOBEHBb IM(PPOBOI
3penocT opranuzanuu [6,7].

Ilenpto wuccrnenoOBaHUS  SIBISETCS AHAINW3 BIMSHUA —JyOnupyromux (QyHKOuUH Ha
spdextuBHOCTE HR-Ciy’xOb1 M pazpaboTka MoJAENM ONTHMH3AIMKA OTYETHBIX MPOIECCOB,
HaIpaBJICHHOW Ha ycTpaHeHue 1yO0aupyromeil paboTsl ¥ MOBBIILIEHUE TPOAYKTUBHOCTH.

Hayunass HOBM3HAa WHCCIIEZOBaHMS 3aKIOYaeTcsl B pa3pabOTKe KOMIUIEKCHOM MOJenu
ONTUMM3AlMU OTYETHBIX MpoueccoB HR-ciyx0Obl, HanpaBiIeHHON Ha yCTpaHEHHE AYOIMPYIOLIIUX
¢bynkuui yepe3 nudpoBusanuio U BHeapenue self-service pemenuii[8].

[IpakTuyeckass 3HAUUMOCTb MCCIEIOBAHUS COCTOMT B BO3MOXHOCTH IPUMEHEHUS
pa3paboTaHHONH MoOJENH B OpPraHM3aUUAX ISl TOBBIIEHUS S(PGEKTUBHOCTH YIPABICHUS
NIEPCOHAJIOM, COKpALIeHUs1 ONepalioHHON Harpy3ku Ha HR-cnenmanucToB u yckopeHus OusHec-
IIPOLIECCOB.

Jyb6nupyromue (QyHKIUM B YINPaBIE€HUH MEPCOHAIOM — 3TO MPOLECCHI, NEHCTBUSA WU
3aJauu, BBIOJHIEMbIC HECKOJIBKIMU YYAaCTHHKAMU OpPTaHW3alWH TapaiebHO 0e3 100aBIeHus
HOBOH LIEHHOCTH KOHEYHOMY pe3ynbTary. [lo onpenenenuto, 1yoaupoBaHue SBISETCS OJHUM U3
BUJIOB MTOTEPH B OM3HEC-TIPOIECCax, MPUBOISAIINM K HEI()(HEKTUBHOMY HCIIOJIb30BAaHUIO BPEMEHH,
pecypcoB M uenoBedeckoro kamutana. B konrekcre HR-ciyxOpl nyOnupyroniue (QyHKIUN
MPOSBIISAIOTCS, HalpuMep, B MHOTOKpPAaTHOM cOOpe OJHHUX U TeX JK€ JaHHBIX, MOBTOPHOM
oopmiIeHUH JOKYMEHTOB, TyOIMPOBaHUU KOMMYHHMKAIMH ¢ KaHIUAATaMHU WM COTPYIHUKAMHU, a
TaK)X€ MOJIOTOBKE OTYETOB, KOTOpPhIE MOIJIM OBl OBITH MOJY4YEHBI YEpe3 aBTOMATHU3MPOBAHHBIE
CUCTEMBI JPYTHMH NOApA3JeIeHUAMU. Takas NpakTUKa HE TOJIBKO CHUKAET IIPOU3BOAUTEIBLHOCTD
HR-crennanicToB, HO W MPEMATCTBYET Pa3BUTHIO (YHKIMHM KaK CTPaTErHuecKoro mapTHEpa
ousneca [9].

KitoueBbiMM  mpuumHamMu mnosiBiaeHus Ayonupyromux ¢yHkuuii B HR-nestensHocTH
ABJIAIOTCSL OTCYTCTBME UETKO pEIVIAMEHTHPOBAHHBIX IIPOLECCOB B3aMMOACHCTBUA MEXKIY
noxpasneneHusamu. Hepocratounas ¢opmanusanuss M JTOKyMEHTHPOBAaHUE OM3HEC-IIPOLIECCOB
IIPUBOJUT K «CEPBIM 30HaM» OTBETCTBEHHOCTH, TJI€ OAHO U TO XK€ AEHCTBUE BBIITOJIHSIOT HECKOJIBKO
cTopoH. HenoBepue k JaHHBIM, IPEJOCTABIAEMbIM APYTUMH HOJPA3/IEICHUIMU UM CUCTEMaMHU.
Ecnu pykoBoauTENM WIN II0JIB30BATEIN CUUTAIOT JaHHBIE U3 CUCTEMBI HEJOCTATOYHO TOYHBIMU,
OHHU 3alpallliBalOT WX MOBTOPHO 4Yepe3 «pydHble» KaHaibl, Bkiaroyas HR. Huskuii ypoBeHb
nuGpoBOH 3perocTH opranumizauuu. OTCYyTCTBHE aBTOMATH3MPOBAHHBIX MHCTPYMEHTOB MIIHM HX
HEJOCTATOYHOE  BHEJIPEHHE IPOBOLMPYIOT  BBINOJHEHHE 3aJad  BpydHyro. HenomHoe
UCTOJIb30BaHNE (PYHKIMOHANA WHPOPMAMOHHBIX cucTeM (Hampumep, SAP,Oracle). HemocraTok
KOMIIETEHIIMH Y COTPYIHUKOB WM ciabas ajantalnus NporpaMMHOI0 o0ecreyeHus: MPUBOAUT K
TOMY, 4TO AaHHblE u3BiekatoTcs yepe3 HR, a He Hanpsmyro. KynbTypHble U opraHu3aliOHHbIE
ocoOeHHOCTH. B opraHuzanusax ¢ HepapXmdyecKod CTPYKTypoill HaOmromaercs TEHAECHUUS K

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2023 - 5.95 el sciences T
2024 - 5.99

«KOHTPOJBHBIM» 3alpocaM JaHHBIX 4Yepe3 pa3jMuHble KaHajbl, JaXe TMpH HaJU4uu
aBTOMATHU3MPOBAHHOIO JJOCTYTIA.

HyOonupyromme ¢GyHKIME HeCcyT B cebe psa HeraTuBHBIX mocienctBuil s HR-
MOJIpa3JeIeHUss M OpraHu3allud B LEJIOM: CHMWKeHue npoaykruBHoctd HR-cnenmanucros.
3HauuTeNbHAs YacTh BPEMEHHM YXOAMT Ha BbBIIOJHEHUE TOBTOpSIONICHCS paboThl, YTO
OTPaHUYMBAET BO3MOKHOCTH IS PELICHUs 00Jiee CIOKHBIX U CTPATErMYeCKH BaXHBIX 3a1a4. PocT
OTIEpAIllMOHHOM HAarpy3Kd U pHCKa MpodeccHoHaNbHOro BbiropaHus. [locTOsIHHOE BBHINOJIHEHHE
PYTHUHHBIX 3aIPOCOB YBEJIMYUBAET CTPECC U HEYNOBIETBOPEHHOCTh COTPYAHUKOB. (DMHAHCOBBIE
notepu. Pecypcsl HR-oTena tpatsaTcs Ha 3aauu, KOTOpbIe MOTJIM ObI OBITh BBIITOJHEHBI ObICTpEE
U JIeIIEBJI€ C TOMOIIBI0 CHUCTEM CaMOOOCITYXHBAHUS WM CMEXKHBIMH OTAETIaMU. 3aMeJIeHue
nudposoit Tpanchopmarmu. ydmupyromue (QYHKIHH TPENSTCTBYIOT BHEAPEHHUIO ITHU(PPOBBIX
pelIeHnH, TaK Kak MOJJAEpKUBAIOT pydHble Ipouecchl. DOpMHUPOBaAaHUE 3aBUCUMOCTU JPYTUX
noapasnenennii or HR kak mocpennuka. BMecTo caMOCTOSTEIBHOIO HMCIOIB30BAHUS CUCTEM
JTAHHBIX CMEXKHBIE OT/IEIIBI IPOIOJIKAIOT NosaraTbes Ha HR i monmydenus nuadopmanuu.

Me:xnyHapoaHas MPaKTHUKA MOKa3bIBAET, YTO OJHOM U3 3 (HPEKTUBHBIX CTpATETHii YCTpaHEHHUS
nyonupyromux GyHKIuUi siBisieTcs: BHeapenue self-service aHanutnueckux pemrenui (self-service
BI), mo3BoisIONMX KOHEYHBIM IOJIb30BATENIAM CAMOCTOSITEIBHO MOMY4YaTh HY)KHBIE JAaHHBIE W3
kopriopatuBHbix cucteM [6]. ITo mamueiM CIPD, xoMmaHuu, BHEAPHBIIME TaKHE PEIICHHS,
COKpaTWiii KoiuuecTBO 3ampocoB k HR Ha 40-70% B Teyenue mnepBoro roxa[7,10].
JpyruM ycHemHbIM IOAXOAOM SIBISIETCSI PErJIaMEHTalldsl IMPOILECCOB IEpefaud JaHHBIX U
pacrpeeseHts OTBETCTBEHHOCTH, KOTJa KaXKIbld OTUET MMEET ONpPEeNeNEHHOTO BIajelnblia, a
MIOJIb30BATEIH o0yJaroTcs CaMOCTOSI TEIIbHON pabote c CHUCTEMaMH.
Kpome Toro, pactipocTpaHEHHOMN MPAKTUKON CTAHOBUTCS LICHTPAIU3AlMs JaHHBIX Yepe3 CO3/IaHne
obmux mudpoeix mwiathopm (HR Data Hub, People Analytics Platforms), riae nanHsie 10CTYITHBI
Pa3IUYHBIM MOApa3ieiaeHusIM 0e3 HeoOxoaumocTu nocpeannyectsa HR.

Takum oOpasom, nayonmpyromme ¢ynkmun B HR-cmyxbGe — 3To  ClOXHBIA U
MHOTOYPOBHEBBI (PEHOMEH, TPEOYIOUINiI KOMIUIEKCHOTO MOAXO0Ja K €ro YCTPaHEHHIO dYepes
OpraHU3al[MOHHBIE, TPOLIECCHBIE U TEXHOJOTUYECKUE U3MEHEHMS.

OT4éTHOCTD ABIAETCA HEOTHEMJIEMOW YacThio nesTenbHOCTH HR-cimyxObl, obecrneunBas
PYKOBOAMTENEH JaHHBIMM IS HPUHATHUS YIPaBICHUECKUX pEHIeHUH B 001acTH KaJpoBOM
MOJIUTHUKM, aHanmu3a 3(P(eKTUBHOCTH, MIAHMPOBAHUS UYUCIEHHOCTH M 3aTpaT Ha mnepcoHal. B
COBPEMEHHBIX OpraHU3alusaX 0oJblIas 4acTh JAHHBIX 110 EPCOHAY XpaHUTCS U 0OpabaThiBaeTCs
B MHTETPUPOBAHHBIX MH(OPMAIMOHHBIX cucTeMax (Hampumep, SAP,Oracle), uto TeopeTnuecku
MI03BOJIIET aBTOMAaTU3UPOBATh MOATOTOBKY OTYETOB U 00ECIIEYUTD MPSIMON JOCTYII MOJIb30BaTEIeH
kK uHopmarmu [3]. OnHAako Ha MpPAKTHKE YacTO COXpaHSAETCS NapauIebHOE CYIIECTBOBAHUE
ABTOMATU3MPOBAHHOM M PY4YHOM OTYETHOCTH, Korna HR-cnenmanucTel BBIHYKIEHBI BPYYHYIO
¢dbopMHpOBaTh U MPEAOCTABIATH OTUETHl IO 3ampocaM JpYrux MoJpas3AeieHui, Iyonupys
BO3MOYKHOCTH CHCTEM CaMOOOCITYKUBaHUS.

B pamkax wuccnenoBanusi mnpoBenéH aHanu3 JgestenabHocTh HR-cimyxObl omHON 13
OpraHu3alui, UCIoJib3yrouen cucremy SAP s ynipaBiieHUs: nepcoHaaoM. beuio BBISIBIEHO, YTO
HECMOTpsl Ha HAJMYME JIOCTYINA CMEXHBIX HOJpa3aesieHui ((PUHAHCOBOTO, MPOU3BOJICTBEHHOTO,
aIMHUHHMCTPATUBHOI0) K cucteme SAP, peryisipHo mocTynaroT 3arpochkl Ha MOJArOTOBKY OTYETOB O
YUCJIEHHOCTH IEpPCOHaNa M0 MOJPa3AEICHUsIM; OCTaTKaX OTIIYCKOB; IOKA3aTeNAX TEKYy4eCTH
KaJIpoB; 3apabOTHOM MJ1aTe U HAYUCIEHUSIX; BPEMEHU OTCYTCTBUN U OOJIbHUYHBIX.

3ampockl 0OPMIISIIOTCS B YCTHOM WITH MUCbMEHHOM opme, 1 HR -crieninanucTel BRIHYKIACHBI
dhopmupoBaTh OTYETHI BPYUHYIO, UCTIONB3Ys nanHbie u3 SAP u Excel. Takas mpaktuka npuBena K
nyonupoBaHUio (GYHKIUN: JaHHBIE, JOCTYITHBIC HAMPSMYIO B cucTeMe, epenarorcs yepe3 HR kak
MIOCPETHHKA.

[Mocnenctus BeisiBeHHOTO yomupoBanus: 30—40% Bpemenn HR-crienanicToB yxoauT Ha
MOATOTOBKY OTYETOB I JPYTrUX TMOJAPA3AEICHUN; 3aMeUICHUE NPEJOCTaBICHUS JaHHBIX
PYKOBOACTBY (CPOK MOATOTOBKU OT4€Ta — OT 1 10 3 1HEH BMECTO MIHOBEHHOI'O JOCTYIA 4Yepe3
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CUCTEMY); CHIKEHHE MNpoaykTuBHOCTH HR-ciyxObl; GopmMupoBaHue 3aBUCHMOCTH CMEXKHBIX
noapasnenenuit ot HR npu pabore ¢ naHHBIMH.

Ananu3 Kelca MO3BOJMWJI BBIJIEIUTh OCHOBHBIC IPUYMHBI CYILECTBOBAHUS AYOIUPYOLIMX
¢byHKUMA: HHU3Kas LUQPpPOBas KOMIIETEHTHOCTh IIOJb30BaTENEed APYruX MOJpa3JIeieHuH.
CoTpyIHUKH HE BIAJCIOT HaBBIKAMU CaMOCTOSITeNbHOM paboTel B SAP nns ¢gopmupoBanus
HYXKHBIX OTYETOB;OTCYTCTBHE OOydYaloIMX IporpamMMmM MU HUHCTpyKuui. He mnpemycmorpeHo
CHUCTEMHOE 00Y4YeHHE CMEXKHBIX MOJIpa3/ieJieHui padoTe ¢ MHCTPYMEHTAMU CaMOOOCITYKUBAHUS,
KyJIbTypHBIE 0COOCHHOCTH Oopranu3anuu. CyIiecTByeT NMpUBBIYKa «3aKa3blBaThy» OTUET yepe3 HR,
BocnpuHnMas HR kak cepBrcHOE noapasaencHue, a He NapTHEPA; HEJOBEPUE K JaHHBIM CHCTEMBI.
ITorpeOuTenu nHpOpMAIIIM COMHEBAIOTCSI B KOPPEKTHOCTH JAAHHBIX, U3BIEKAEMBIX HAMpPSAMYIO, U
cuntator HR Oonee HanéXHbBIM HCTOYHHMKOM; OTCYTCTBHE pEIVIAMEHTA pacHpeAeiIeHUs
OTBETCTBEHHOCTH 3a (opmupoBaHne oT4é€ToB. He 3akperseHbl 30HBI OTBETCTBEHHOCTH 32
MIOATOTOBKY KOHKPETHBIX BUIOB OTYETOB.

Jlisl KOJTMYECTBEHHOM OIEHKH MOCIEICTBUI AYOIMpyrOmuX (YHKIUH OBUT MCIIONb30BaH
METOJ] aHaju3a 3arpaT pabodero BpemeHu. Ilo pesynbratram ompoca HR-cnenuamucron
YCTAHOBIICHO: CpeJHee BpeMs, 3aTpadnBaeMoe Ha (OopMHpOBaHME OJIHOTO OTuéTa: 1-2 daca;
CpellHEe KOJIMYECTBO OTYETOB I10 3alpOCy IPYruX NnoapasaencHuil B Heaemo: 10—15; nons Bpemenun
HR-cniermanucToB, yXoAsmiero Ha MOATOTOBKY ayonupyromux oTu€toB: 30-35% pabouero
BpPEMEHH.

Taxum o6pazom, HR-cimyx6a Tpatut 1o 12—14 yacoB B HeAeNO Ha 33aJa4d, KOTOPbIE MOTIH
Obl BBIMOJIHATECS HANpPSAMYIO CMEXHBIMH MoJpas3zieneHusMu depe3 SAP. Orto cHukaer
Bo3MoxkHOocTH HR 1o pabore ¢ uHMIMAaTHBaMHy, CBSI3aHHBIMH C pa3BUTHEM II€pCOHAJAa,
yIpaBJICHUEM TaJaHTAMH U IPOEKTAaMU I10 BOBJIEUEHHOCTH COTPYJHUKOB.

Ananu3 moxasai, 4to ayOnupytomue (yHKIUU B OTYETHBIX Mpoueccax HR-cayxObl He
TOJIBKO CO3JAIOT JIMIIHIOK HArpy3Ky Ha MEPCOHAJ, HO M CHW)KAIOT CKOPOCTH NMPEAOCTaBICHUS
nHpopMmanmu, (GopMUPYIOT HEIP(PEKTUBHBIE KOMMYHHUKALMOHHBIC IIETIOYKH W TIPEISTCTBYIOT
HCIOJIb30BAHUIO OTEHIIMANA HUPPOBBIX CUCTEM.

BeisiBieHHbIe  TIPOOJEMBI  YKa3bIBAIOT Ha HEOOXOAMMOCTh CHCTEMHBIX HM3MEHEHUH B
OpraHu3alui OTYETHBIX IMPOLIECCOB, BKIJIIOYAs BHEAPEHHE HMHCTPYMEHTOB CAaMOOOCITY>KUBaHHS
(self-service reporting); oOydenue mojb30BaTeNeli paboTe ¢ CUCTEMaMH; Mepepacipeac/iCHIe
OTBETCTBEHHOCTH 3a JOCTYH K JaHHBIM; (OpMalM3alliio U pEerjJaMeHTAIMI0 MpOoIeccoB oOMeHa
uH(popMaluen.

Ontumu3zanus oTu€THBIX nporeccoB HR-cimyxOpl momkHa Ga3upoBaTbes Ha MPUHIUIIAX
3¢ (HEeKTUBHOCTH, aBTOMATH3allMU, YCTPAHEHHUS U30BITOUHBIX OINEpaluii U OpHUEHTAlUH Ha
KOHEYHOI0 MoJjb3oBaTelsss AaHHbIX. CorinacHo Lean-meTononoruu, KIOYEBOM 3a1adeil sBIsAETCS
yCTpaHEHUE MOTEPb, K KOTOPBIM OTHOCATCS JIHMILHUE AEHCTBUS, HE CO3AI0OIUE [ICHHOCTH .

OCHOBHBIMU IIPUHLIAIIAMU MOJEM SIBISAIOTCA: aBTOMAaTH3alUs IOJyYEHHUs JAHHBIX 4epe3
uHCTpyMeHTHI self-service reporting; MuHuUMHU3auus pyuyHoro Tpyaa HR-cmenumanucroB npu
MOJrOTOBKE CTAaHAAPTHBIX OTUYETOB; IEpepaclpesie]ieHne OTBETCTBEHHOCTH 3a (OPMUPOBAHUE
OTU€TOB HAa MHHUIIMATOPOB 3aIPOCOB; 00YUCHHUE TOJB30BaTeNIe paboTe ¢ cucTeMaMu (Hampumep,
SAP,Oracle); popmanuzaius u periaMeHTanus OTYETHBIX MTPOIIECCOB.

PazpaboTka Mmogenu ontumu3zanuu oT4€THHIX poueccoB HR-ciryx0b1 BKIItOUaeT cienyromue
3Talbl: aHANU3 TEKYILEro cocTosHus mporeccoB. COOp AaHHBIX O BUAAX OTYETOB, YacTOTE
3alpoCOB, BPEMEHM IIOATOTOBKM, HCIIOIB3YEMBIX KaHaJlax KOMMyHuKauuu. Kapruposanue
mporeccoB (process mapping). Busyanuzanus MOTOKOB HH(POPMAIMU M BBISIBICHHE TOYEK
OyONupoOBaHMs, JIMIIHUX IIaros. BeisiBneHre OTY4ETOB, MOAJIEKAIIUX aBTOMATHU3ALUU.
OnpeneneHue mepeyHs CTAHJAPTHBIX M TOBTOPSIIOIIMXCA OTYETOB, KOTOPBIE MOTYT OBITh
copMHpOBaHBl HANPSMYIO ITIOJIB30BATEISIMU 4epe3 cucreMy. BHenpenwe wuHcTpymentoB Self-
service reporting. Hacrpoiika mabmaono otu€toB B SAP, Power BI, apyrux Bl-mnardopmax c
IIPEJOCTaBICHNEM JIOCTYIa IOJIb30BATENsIM CMEXHBIX MozapasjesneHuil. OOyuyeHue KOHEUHBIX
noJsib3oBaresieil. Opranusanys TPEHUHIOB, MHCTPYKIMI, CIIpaBOYHBIX MaTEpUaloB IO padoTe C
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cucTeMamMu caMooOciyxuBaHus. PopManu3anus MPOLECCOB YEpe3 perjiaMeHThl. 3aKperieHue
OTBETCTBEHHOCTH 32 ()OPMHUPOBAHHUE OTYETOB, YCTAHOBJICHUE CPOKOB, KAHAJIOB TIepeauu JaHHBIX.
OreHka pe3ynbTaToB U KoppektupoBka. Beenenune KPI (Hanpumep, cHIKeHHE YHCiIa 3alpOCOB B
HR na 70% 3a rox), perynsipHblii ananu3 3((HEeKTUBHOCTH U3MEHEHU.

Monens ontuMuzanuu oT4ETHBIX nporeccoB HR-cityx0bl BKiIIOYaeT TpH B3aUMOCBSA3aHHbBIX
6noka: Texnonornueckuii 6s10k: BHenpenue self-service reporting yepe3 SAP, Power BI, Excel-
IUTarMHbI; HACTPOMKa IIA0JIOHOB OTYETOB; MHTErpalys OTYETHOCTH B KOPIOPATUBHBIA HOPTAIL.
OpraHu3alvoOHHBIA OJIOK: TepepacnpeesieHHe OTBETCTBEHHOCTH 3a OTUETHOCTH;, COKpAaIlCHHE
ponu HR kak nmocpennuka; popMUpoBaHHUE €IMHOTO HEHTPA KOMIETEHIHH 110 paboTe ¢ TaHHBIMHU.

KynbTypHO-00pa3oBaTebHbIi OJI0K: MOBBIIEHHE U(POBOI TPaMOTHOCTH MOJIB30BATENEH;
(dbopMHpOBaHKE KYJIbTYpbl CaMOCTOSATEIBHOW pabOThl C AAHHBIMHU; NPEOJOJICHHE HEAOBEpHUs K
U(PPOBBIM UCTOUHUKAM.

Peanu3anus Moaenu onTUMHU3ALMK TO3BOJIAET JOCTUYD CIEAYIOINX 3P PEKTOB: COKpaIleHNE
ornepannonHoi Harpy3ku HR-crmyx06s1 Ha 30-50% 3a cuér ycTpaHeHus AyOIMpYIOIUX 3ajad;
YCKOpPEHHE MPEeAOCTABICHUs JaHHBIX PYKOBOJACTBY (0T 1-3 1nHEll 1O MIHOBEHHOTO JOCTYIA);
MOBBIIIIEHUE TOYHOCTH U aKTYaJIbHOCTH OTYETOB 3a CUET MCKIIIOYCHHS UYEIOBEYECKOro (hakTopa;
ykperuieHnne poiau HR kak crparermueckoro mapTHépa, a HE CEpPBHCHOIO IOJpa3/eleHus; pocT
IU(PPOBON 3pENIOCTH OpraHM3alMU  Ojarojaps OCBOCHHUIO TMOJB30BATEISIMH HWHCTPYMEHTOB
caMOOOCITyKUBaHHUS.

Jlig ycnemHoro BHEAPEHUS MOJENM ONTHMMM3aluu OT4ETHBIX mpoueccoB HR-ciyxObl
PEKOMEHIyeTCs HauuHaTh C MWIOTHBIX MOApa3AeNeHUH, 4YToObl NMPOTECTHPOBATH MOAEIbL Ha
OTpaHUYEHHOU BBIOOpKE. BKIIOUNTH PYKOBOJICTBO KOMIIAHUHM B TMONJCPKKY H3MEHEHHU IS
npeoponienus: conporusieHus. Co3mate (yHkim0 mogaepxku mojib3oBarteneit (help-desk hr).
PerymnsapHo otcnexxuBath 3¢ dekTuBHOCTS n3MeHeHui uepe3 KPI (cHmkeHne gyucna 3ampocos, pocT
YIOBJIETBOPEHHOCTH, SKOHOMUS BPEMEHH).

[IpennoxxenHass Mojenb ONTUMH3ALMK OTUETHBIX mporeccoB HR-coyxObl HampaBieHa Ha
ycTpaHeHue  Ayonupyromux — (YHKOMA — Yepe3  aBTOMATH3alLMIo,  IepepacipeesieHue
OTBETCTBEHHOCTH U MOBBIILIEHUE HU(POBON KOMIIETEHTHOCTHU MOJIb30BaTeNel. Peannzanus Mmonenu
cnocoOcTByeT mnoBblmeHu0 3ddexkTuBHocTH HR, CHIDKEHHMIO 3aTpaT BpPEMEHH U PECypCOB,
(OpMHPOBAHUIO KYJIBTYPBI CAMOCTOSITEIIbHOW PaOOTHI C TaHHBIMHU, a TaKKe YKperuieHuro poiar HR
KaK CTpaTErMYECKOro MapTHEPa OpraHu3alty.

B ycnoBusix yckopeHHOH 1MpOBOM TpaHCPoOpMalMK U paCcTylied MOTPEOHOCTH B
noBblieHNH 3¢ ¢deKkTuBHOCTH OusHec-npoueccoB HR-cimyx0a opraHumsanuii CcTankuBaeTcs C
BBI30BOM II€peX0jia OT ONEPALMOHHON POJIM K CTpaTrernueckoMy mapTHEpcTBY. OJHAKO Ha MyTU
3TOM TpaHC(hOpMAIMKU COXPAHAIOTCA ONEpalMOHHbIE Oapbepbl, OAHUM M3 KOTOPBIX SIBIISETCS
Hamuyue nayonmupyrommx (YHKIUH, B YaCTHOCTH — B Iporeccax (opMUpPOBaHUS U
IIPEOCTaBIEHNUsl OTYETHOCTH. IIpoBenéHHOE HCcleOBaHME TIO3BOJWJIO  BBIIBUTH, UTO
nyonupyromuye QyHKIuM B oT4€THBIX nporeccax HR-cimyx0b1 popmupyrorcs no psay NpuduH:
OTCYTCTBUE YETKO 3aKPEIUVIEHHOW OTBETCTBEHHOCTH 3a OTYETHOCTH MEXAY IOAPA3ICICHUSIMU,
HEJOCTaTouHas LHU(poBas KOMIIETEHTHOCTb II0Jb30BATEIEH CMEXHBIX OT/AEIOB, ciadast
MHTETpalusl U UCIOJIb30BAHUE BO3MOXKHOCTEH MH(OPMAIIMOHHBIX CUCTEM, a TaKXKe KYyJIbTYpHBIC
OCOOCHHOCTH OPTaHM3AIMOHHOW cpeabl, npeamnosaratomue BocupusitHe HR kak mocpemnuka
MEX]y CUCTEMOH JaHHBIX U KOHEUHBIM MTOTpeOuTeneM HHPOpMaLui. AHAIN3 TEKYIIETO COCTOSHUS
OTYETHBIX IPOLECCOB MOKa3ajl, YTO 3HA4YMUTENIbHAs yacTh paboyero Bpemenu HR-cnenuamucros
TPATUTCS HA NOArOTOBKY OTUETOB ISl APYTUX MOApa3AeIeHUN, KOTOpble (PAKTUYECKU MOTYT OBITH
MOJyYEHbl HANPAMYIO 4Ye€pe3 aBTOMATU3MPOBAHHBIE CUCTEMBI, Takue Kak SAP. DTo nmpuBOAUT K
CHIDKEHHIO NpoayKTuBHOCTH HR, 3aMeieHuio mpoueccoB NpUHATUS PEIIEHUH U OTBJIEUYEHUIO OT
CTpaTerMyecKux 3ajad yIpaBieHUs NepcoHaloM. B pamkax uccienoBanus Oblia pazpaboTaHa
MOJIe/Ib  ONTHUMM3AIMK  OTY4ETHBIX mpoueccoB HR-cmyxObl, OCHOBaHHas Ha NPUHIMIAX
aBTOMaTHU3alluM, YCTPAHEHUs] M30BITOUHBIX OIEpalyii, nepepacnpeeseHus OTBETCTBEHHOCTH 32
(dbopmupoBaHUE OTYETOB U BHEIPCHHS HHCTPYMEHTOB camMoo0cykuBanus (self-service reporting).
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Mogenp BKJIIOYAET TPH B3aMMOCBS3aHHBIX OJIOKA — TEXHOJOTHMYECKUH, OPraHW3allMOHHBIA M
KYJIbTYpHO-00pa30BaTeNIbHbIE — 00ECIEeUNBAIONINX KOMIUIEKCHOE YCTpaHEHHE TyOIUpPYIOIIHUX

G yHKIMIA.

Peanu3zanus Moaenu mo3BOJISET: COKPATUTh ONepalmoHHyto Harpy3ky HR-cmyx0b1 Ha 30 —
40%; TOBBICUTH CKOPOCTH IPEJIOCTABICHHS JAHHBIX PYKOBOJCTBY (OT HECKOJIBKHX JHEH 10
MTHOBEHHOT'O JOCTYyNa); CHU3UTh 3aBUCMMOCTb CMEXHBIX nojapasjaenenuit or HR B nonyuenun
JaHHBIX; BBICBOOOANTH pecypchl HR st permienust crparermueckux 3a/ay; MOBBICHUTH OOIIUt
ypPOBEHb ITU(PPOBOI 3penocTu opranu3ammu [11].

B pamkax mporpammsel mudpoBm3anuu HR B AO «KazMynaiil'a3» Obuta mpoBeneHa
peopranm3amysi C YCTpaHEHHEM AYONHUPYIOIMUX (QYHKIUA MEXIy pPETHOHANBHBIMU U
LEHTPaJIbHBIMU O(PHCAMH, YTO TIO3BOJIUIIO COKPATUTh BpeMs 00paboTku oTueTHOCTH Ha 30%.

Buenpenne enunoit cucrembl KPI m nenrpanmzoBanHoit 6a3sl ganHbix B AO «CaMmpyk-
KaspiHa» mo3Boimio u30aBUTHCS OT MOBTOPAOIIEHCS PYYHOW OTUYETHOCTH HA YPOBHE JOUYEPHUX
KOMIIAHUM.

C 2021 roga HR-genaprament YuauBepcureta KUMOII nepenien Ha aBTOMaTU3UPOBAHHYIO
CHCTEMY OTCJEKUBAaHUS >(PPEKTMBHOCTH MperojaBaTesied U aIMUHHCTPATUBHOTO IEpcoHaa,
UCKITIOYUB PyYHOE AYOJIMPOBAHHUE OTYETOB MO yU4eOHON HArpy3Ke U MyOIMKAIIMOHHOM aKTUBHOCTH.

OcHOBHBIE BBIBOJIbI MCCIICOBAHUS 3aKIIOYAIOTCS B CIEAYIOMIEM: NyOiupyomme GyHKIUN
SIBJIIIOTCSI CKPBITOM, HO 3HAUMMOM MpuIrHON cHIkeHUs 3¢ dektuBHOCTH HR-co1y»)0b1; ycTpaneHnue
nyonmupyromux (YHKIUHA BO3MOXHO TOJIBKO TPU KOMIDICKCHOM TIOJIXOJE, BKIIIOYAIOIIEM
TEXHOJIOTUYECKHE, OpPraHU3aIlMOHHBIE M KYJIbTYpHbIC H3MEHEHUs; BHeapenue self-service reporting
U TepepacrpeieieHUe OTBETCTBEHHOCTH 32 OTYETHOCTH IO3BOJISIET CHU3UTH Harpy3ky Ha HR u
MOBBICUTh CKOPOCTh IMOJIYYCHUS YNPABICHUYECKUX MAHHBIX, MOJENh ONTUMHU3ALNU OTYETHBIX
MIPOIIECCOB, pa3paboTaHHas B paMKax UCCIICIOBAHMSI, TIOKa3aia CBO0 3(pPEKTUBHOCTD HA TIPAKTHKE,
YTO TOJTBEPXKIAETCS COKpalleHueM uwucia 3ampocoB K HR u poctom ynoBneTBopéHHOCTH
IIOJIB30BATENEH.
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NHAYCTPUAJIBHBIE MOHOI'OPOJA B 3I1IOXY HUPPOBU3ALIMU: HOBBIE
OPUEHTHUPHI YCTOMUYMUBOT'O PAZBUTHS

I'EJIBMAHOBA 3041 CAJINXOBHA
[Ipodeccop, KaparanauHckuii HHIYCTpHUAIBHBIA YHUBEPCUTET, Temupray, Kazaxcran

AIINMMOB I'AJIBIM ABUXAHOBUY
Maructpant, KaparananHckuii ”HAyCTpUaabHbIN yHUBEpCUTET, Temupray, Kazaxcran

Annomayusn. Llugposuzayus cmaHogUmMcsa KiouegblM Qakxmopom 8 O0CMUNCEHUU yenell
yemouuusozo pazeumusi (LIYP), ocobenno 6 Kommekcme 3K0JI02UHeCKOU YCMOUYUBOCHU.
Cmanoapm 1SO 37122:2019 npedocmasnsiem Habop uHOUKAMOpo8 OJisi OYEeHKU «YMHBIX» 20P0008,
cnocoocmeys unmezpayuu Yu@posvlx mMexHoNIo2ull 8 YNpasieHue 20poOCKUM XO3AUCMBOM U
akonocudeckumu acnekmamu. B Kazaxcmane peanuzayus npoepamm «Lugpposoii Kazaxcman» u
npuHsmue Hooeo IKonocunecko2o kooekca (2021) ompadicarom cmpemienue K yCmouduomy
pazeumuro uepes yugposvie mpancopmayuu. Jlannoe ucciedosanue 6K0yaen KOHMeHm-aHauu3
MENCOYHAPOOHBIX U HAYUOHAILHBIX OOKYMEHMO8, d Mmakadice paspabomy mabauy noxaszameneu u
Mampuysl YenecooOpasHoCmu  6HeOpeHUs: YUPPOBLIX peueHutl 6 9IKOI02UYecKylo cgepy.
Pezynvmamer noouepkusarom easxchocmos cmanoapmuzayuy U HOPMAMUBHO20 pe2yiupo8anus s
appexmusnol yugposuzayuu 8 yeasx ycmonyueozo pazsumus. Hayunas noeusna saxnovaemcs 6
PACCMOMPEHUU  KOMNIEKCHO20 MeNCCMPAH08020 AHANU3A UHOYCMPUATILHBIX MOHO20POO08
(Temupmay, Maenumozopck, Hoeoky3neyk) Ha OcHO8e YHUDUUUPOBAHHBIX MEHCOVHAPOOHBLX
cmanoapmos 1SO 37122 u U4SSC, umo panee 6 nocmco8emcKkom npocmpancmee npaKmuiecku He
npoeoounocs. B unmeepayus yugposvix u 3K0I02UHECKUX UHOUKAMOPO8 6 eOUHYI0 MAmpuyy
yenecoobpazHoCmu, NO380NANUYI0 COOMHOCUMb UHBECMUYUOHHblE DelleHUs 6 MpaHcnopme,
IKONO2UU U YUPDPOBBIX YCIyeax ¢ MeHCOYHAPOOHbIMU OpUEHMUpamMu. B npumenenuu KOHmMeHmM-
aHanU3a HOPMAMUBHBIX OOKYyMeHmos, Haynpoepamm u KPI, umo noszsonsem o00bekmusHo
OYeHUusamv YCmouyugoe paszsumue He no OeKIapayusim, a no KOIUYECMEEHHbIM Mempukam. B
Paspabomxe nooxooa k "6vicmpuim nobeoam" — n02uKu npUOPUMUZAYUU NUTOMHBIX NPOEKMO8 8
UHOYCMPUATBHBIX ~ MOHO20p0OAX HA  OCHOBE CPAGHEHUsl C  pehepeHmHbIMU  20pO0aMU.
IIpakmuyeckas 3HauumMocms HANPagieHa Ha Gopmuposanue 6azvl Ol NPUHAMUSL YNPABGIEHYECKUX
peutenuti MeCmHbIMU aKUMAmamu U MIpUIMu. npeonodxcenvl konkpemusie KPI (nanpumep, uucno
IKOMOHUMOPUH2O0B8BIX NOCMO8, 0051 OHNAUH-YCILY2, YPOBeHb De3naruyHou onaamut). Mooxcem 6vimo
UCNONIL3068AHA KAK AHAIUMUYECKAs 3anucka Ons axkumama 2eopoda Temupmay, 6xkmouas
000CcHOBaHUE HE0OXO0OUMOCMU BKIIOYEHUs. 20p00a 6 MedxHcOyHapoonvle unuyuamugvl (U4SSC,
sepuchuxayus ISO 37122). [Ipeocmasnsem codoti moOensb 0 cmpameuu YCmouduso2o passumuisl
MoHoz2opooa 0o 2030 eo0a — c¢ yuemom yughposuzayuu, dKOI02U3AYUU U MPAHCHNOPMA.
Omkpowieaem docmyn K enewnemy punancuposanuro, Hanpumep, yepe3 EBPP u ESG-gonowi, eciu
20p00a HauYHym eepuduyuposams c8ou NOKA3amenu N0 MeicOyHapooHvim cmanoapmam. Mooxcem
ObIMb adanmuposana 0Jisi Opyeux 2opodos Kazaxcmana (Oxubacmys, Keskazean, Puooep u op.) c
AHANO02UYHOU NPOMBIULIEHHOU CIMPYKMYPOLL.

Knroueswie cnoea: L{ugpposusayus, ycmoiiuusoe pazgumue, d9KOI02ULECKA YCMOUYUBOCMb,
ISO 37122, ymmwie eopooda, Kazaxcmawn, Oxonocuyeckuil KoOeKc, yugpogvle mexHoIo2ulU,
cmanoapmu3ayusl, KOHMeHm-aHaIus3.

WHycTpraabHble MOHOTOPO/Ia — TOPO/ia, SKOHOMHUKA KOTOPBIX 3aBUCUT OT OJTHOT'O KPYITHOTO
MPEANPUATHS — CTAIKUBAIOTCS ¢ OCTPBIMM BBI30BAMM YCTOMUYMBOIO pa3BUTHs. Takue ropoaa, Kak
Temupray (Kazaxcran), Marautoropck u HoBoky3nernk (Poccust), ncropuuecku BEIPOCIH BOKPYT
MCTAJLUTYPTUYCCKUX KOM6I/IHaTOB 1 HBIHC HUCHBITBIBAIOT CEPLE3HBIC 3KOJIOTUYCCKUC HpO6JICMbI )41
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MH(QpPacTpyKTypHbIE OrpaHHuYeHus. B MUPOBOIM NpakTHKE BBIIEISIOTCS JABa MPOTUBOIMOJIOKHBIX
CLEeHapus Pa3BUTHS MOHOroponoB. ONTHUMUCTUYHBIN CLIEHApUil MPEANOIaracT WHHOBAL[MOHHBIN
MIPOPBIB: MOJEPHU3ALMIO IPAT000PA3yIOLIEro MPEANPUSTUS, Pa3BUTHE HOBOW MH(PACTPYKTYpHI,
NOJACPKKY  HPEANPUHUMATENbCTBA U OOECIEYeHHE  HKOJOTMUYECKOM  0e30macHOCTH.
[leccMMHUCTHYHBIN CLIEHapHii, HAaNpOTHB, BEAET K CTATHAMWA: NPU OTCYTCTBUU HW3MEHEHUH
IIPOUCXOJUT SKOHOMHYECKUH YNAJ0K, M KUTEJIN BBIHYXAEHBI IOKUAaTh ropon [1]. B koHTekcre
rnobansHOM [loBectkn OOH no 2030 r. (Llemu ycToiiunBoro passutus, B yactHoctd IIYP 11 —
yCTOWYMBBIE TOPOJIa U COOOIIECTBA) NEPBhIE ATy M0 TPAHC(HOPMALIMU MOHOTOPOJIOB CTAHOBSATCS
AKHU3HEHHO HEOOXOIUMBIMH.

AxTyanpHOCTh uccnenoBanus. Lludposas Tpanchopmamus TOPOJICKOTO YIPaBIECHUS U
MHGPACTPYKTYPhl OTKPHIBAET HOBBIE BO3MOKHOCTH JJISi PEIICHHUS «TPaJULMOHHBIX» MpodieM
WHJIYCTpUAIBHBIX ~ MOHOTOpojoB  [2]. KoHmenmmuss  «yMHOro  TOpOJa»  HUHTETPUPYET
nH(popMannoHHO-KOMMYHHKannoHHbIe TexHomoruu (MKT) nns moBbimeHuss 3¢ GeKTUBHOCTH
TFOPOJICKUX CEPBUCOB, YIYUIICHUS KaUeCTBA KU3HHU U CHIKEHUS KOJIOru4eckoil Harpy3ku [3]. [Tpu
MPaBUJIBHON pealin3allii YMHBIE PEIICHHUs] MOTYT CTaTh KAaTajlnu3aTOPOM YCTOMYMBOIO pa3BUTHSA,
0COOEHHO B Pa3BUBAIOIIMXCS CTPAaHAX M PETHOHAX, I7I€ BaXKHO YUUTHIBATH MECTHBIE OCOOEHHOCTH
1 BoBieueHUe rpaxaH [4]. ['ocynapcTBeHHBIE TPUOPUTETHI HU(DPOBU3ALUHU MPSIMO OTPAKAIOTCS
Ha YCTOMYMBOM Pa3BUTHUM: Hapumep, B ctpaHax EADC Ha HallMOHAJILHOM YpOBHE pEean3yOTCs
cTpaTeruu Hu(poBON IKOHOMUKH, 3aKJIaJbIBAIOIINE OCHOBBI JIsl «yMHBIX)» TOPOJACKUX MPOEKTOB
[S]. B Kazaxcrane npunsita rocyaapctBenHas nporpamma «llugposoit Kazaxcran» (2018—-2022),
6narogaps kotopoii k 2019 roay 80% rocynapcTBEHHBIX YCIYT OBLIHN MEepeBeACHBI B OHIANH (1€
— 90%) u crpana noxgHsanachk Ha 39-e mecto B peiitnare OOH 1o 371€KTpOHHOMY NPAaBUTENBCTBY,
HauenuBmuchk Kk 2020 r. Boiitu B TOm-30 [6]. B Poccuiickoii denepaunu BHEAPSETCS MPOEKT
«Ymubid Topoa» (MwunuctepctBo crpoutenscTBa U JKKX P®), mens koToporo — HE TOJBKO
aBTOMATH3AlMs YCIyr, HO W KOMIUIEKCHAas MOJAEpPHHU3alUsi TOPOJACKON HH(PACTPYKTyphl U
yIJIy4IllIEHUE 3KOJOTHYECKON cuTyanuu [3].

[Ipo6nematuka. [Ipu Bcex BO3ZMOXKHOCTSAX HU(GPOBHU3AIMH, BO3ZHUKAET BOMPOC: HACKOJIBKO
3G (PEKTUBHO YMHBIE TEXHOJIOTUM MOTYT CHOCOOCTBOBATH YCTOWYMBOMY Pa3BUTHIO MNMEHHO B
YCIIOBUSIX MHIYCTPUAIBHBIX MOHOTOPOJOB C YCTOSIBIICHCS TSKENIOM NPOMBINIIEHHOCThI0? B
Temuptay, Marauroropcke, HoBoky3Helke cxoHble mpo0OieMbl — BRICOKUNA YPOBEHB 3arpsi3HEHUS
BO3JyXa H3-32 METAJUTypPrHYeCKUX IPOU3BOJCTB, H3HOLICHHBII OOIIECTBEHHBI TpaHCIIOPT,
OrpaHHYeHHble (UHAHCOBBIE pPECYypChl MYHULUMAIUTETOB — HO Ppa3JIMYHBIA KOHTEKCT
roCylapCTBEHHOM! MOJUTUKU U JOCTYIHBIX TEXHOJIOTUHA. TeMupray — LIEHTp 4EpHOU METajulypruu
Kazaxcrana (AO «QARMET»); Maroutoropck — KIaCCHYECKH POCCHICKHHA MOHOTOPO/I,
chopmupoBannblii BOKpyr ITAO «MMK»; HoBOKy3HEIK — KpYNHBIM HPOMBIIUICHHBIN Yy3el
Kysbacca (meramtyprusi, yroibHasl dHepretuka). Bce Tpu ropoja BKIIOYEHBI B IPUOPUTETHBIE
HallMOHAJIbHBIE IPOIPAaMMBI 10 SKOJIOTMH U pa3BuThIO. Tak, B Kazaxcrane peanusyercss HAUNPOEKT
«Kacput Kazakcran» («3enensiii Kazaxcran»), HanpaBleHHbIM Ha 03/10poBjieHHE Bo3ayxa B 10
HauboJsiee 3arpsA3HEHHBIX ropoxaax, Bkmoudas Temupray [7]. K 2030 rony AO «QARMET»
IUTAHUPYET COKPATUTh BBIOPOCHI 3arps3Hsmomux BemectB Ha 30-35% (depes rasuduxarmo
JOMEHHBIX Tieded u ap. mepsl) [8]. B Poccum denepanpHblii mpoekT «UYUCTBIA BO3TYX»
HAI[MOHAJILHOTO MPOEKTa « IKOJIOT U CTaBUJI LIE]b CHU3UTh BHIOPOCHI B KPYITHBIX IPOMBIIIICHHBIX
nenrpax Ha 20% k 2024 r., u B ero opOuty Bxomuau ropoaa Kyszbacca m Ypama (B T.u.
HoBokysnenk, Marnutoropck). OnpHoBpemeHHO HanmpoekT «lludpoBas sSKOHOMHKA» U
MHHUIAATHBA «Y MHBIH TOPO1» CTUMYIUPYIOT IIU(PPOBHIE pEIIeHuUs B TOPOACKOM X03siicTBe. OTHAKO
[I0OKa B MOHOTOpPOJaX «yMHbIE» HHUIUATUBBI Pean3yloTcsi ToueuHo. HeoOxXxoqumMo KOMITJIEKCHOE
HCCIIEI0BaHUE, CPAaBHUBAIOLEE PE3YJIBTAThl ITUX YCUIIHI.

Llens wuccienoBaHus — M[POAHAIU3UPOBATh TEKYIEE COCTOSHHUE W NEPCHEKTHBbI
IUGPOBU3AIMH U YCTOMUMBOTO PAa3BUTHUS B TpeX HHIYCTpUANbHBIX MOHoropoaax (Temwupray,
Maruautoropck, HoBoky3HelK) mo TpeM KIoueBbIM HampasieHusMm: (1) skomoruueckas
yCTOWYMBOCTh, (2) umppoBU3aLUs TOCYAAPCTBEHHBIX YCIyr, (3) pa3BUTHE OOIIECTBEHHOTO
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TpaHcnopTa. MbI CTpeMUMCS OIPeIETNTh, KAKUE «YMHBIE» HHUIIUATHBBI HanboJiee 11e1ecoo0pa3Hbl
JUISL K&KA0I0 TOpO/a, KaKue MOKa3aTelu YK€ TOCTUTalTCs, a I1€ UMEIOTCSI OTCTaBaHUs, a TaKXKe
BBIPabOTaTh PEKOMEH AU T10 JTOCTHKEHUIO 11eieBbIX 3HaueHui k 2030 romy.

IMonxon u pamku ananuza. MccnenoBaHue BBIIOJIHEHO B (popMaTe CpaBHUTEIBHOIO Keic-
aHajM3a TpeX ropoJoB. B KkauecTBe aHANUTHUECKONW paMKU MCIIOJIB30BAHBI MEXIYHApOIHbIE
CTaHJAPThl U PEKOMEHAALNU IO MHIUKATOPaM YCTOMYMBBIX YMHBIX TopoaoB — ISO 37122:2019 u
pykoBoactBo OOH/ITU «United for Smart Sustainable Cities (U4SSC)». Cranmapt ISO 37122
conepxut Habop u3 81 mHIUKaTOpa B 20 CEKTOpax ropoJCKOro XO3UCTBA Il OLECHKH YMHOCTH
ropoaa [9], momosHsisi 0a30BBIE TIMOKa3aTeNW YCTOWYMBOTO pa3BuThs ropoaoB ISO 37120.
WMuaukaTopsl OXBaThIBAIOT TPU OCHOBHBIX M3MEPEHHsS — ODKOHOMHKY, OKpyXaroulyro cpeny u
OO011eCTBO/KYNIBTYPY, AaBasi IIEJIOCTHOE NpecTaBiaeHue o nporpecce [10]. B Hamem uccnenoBannu
yIIOp CIeJIaH Ha WHAMKATOPBI, OTHOCSIIUECS K 3KOJIOTHH, HU(PPOBBIM FOCYJapCTBEHHBIM yCIyTraMm
U TPAHCIOPTY — 3TU Cepbl COOTBETCTBYIOT 3asBJICHHBIM KIIIOYEBBIM HAIIPABICHUAM M Haubolee
KPUTHYHBI JIJIs1 aHAIU3UPYEMBIX MOHOT'OPOJIOB.

KonrenT-anann3 u nasHele. IlpoBeneH KOHTEHT-aHAU3 CTPATETHYECKUX JIOKYMEHTOB U
OTYETOB MO KaXJIOMy TOpOAY: TOPOACKMX IPOrpaMM pa3BUTHS, HAlMOHAIBHBIX CTpaTerui
(unpoBu3aLUy, SKOJIOTHH), OPULIHANBHBIX Ipecc-pennu3oB 1 CMU. B yacTHOCTH, yUHUTHIBAIHCH:
Tlocynapcreennas nporpamma «L{udpooit Kazaxcran» u cBs3aHHBIE OTYETHI MO MUPPOBU3ANNN
TOCYCIIyYT; 3KoJIoruueckue crpareruu (Dxonorudeckuit kogekc PK 2021 r., HanmpoekTtsl «XKachur
Kazakcran»); marepuansl MunucrepctBa skonoru PK u ¢opymor mo skomorum Temupray;
MPOEKT «YMHBIN ropo1» Munctposi PO 1 nokazarenu ropoio B peiitunre «IQ roponosy; HOBOCTH
00 UKT-unnmmaruBax B TpancnioptHoit chepe (BHenpenue cucrem [ JIOHACC/GPS, MoOMIBEHBIX
TPUIOKEHUHN | Ap.). JIJIst KaKI0T0 U3 TpeX ropoaoB coOpaHbl KoaudecTBeHHbIe okazatenu (KPI)
[0 TPEM HAallpaBJICHUSAM, MaKCHUMaJIbHO COIOCTaBHMblE Mexay coboil. Tabmmua 1 mpuBoguT
KItoueBble MHAUKaTOpbl (Ha 2023 ron) ans Temupray, Marauroropcka u HoBoky3Helka,
CTPYIITHPOBAHHBIC B OJIOKH: YKOJIOTHYECKAsT YCTOMYMBOCTD, HU(PPOBU3ALIUS YCIIYT, TPAHCTIOPT.

HopmupoBanune u unaekcol. [lokazatenn KPI umeror pasHyio pa3sMepHOCTh W LKAy,
MO3TOMY JUIsl CpaBHEHMsI pPAaCCUMTaHbl HOPMHUPOBAaHHblE MHAEKCHL. Kaxaplii mokaszarensb
HopmupoBaiica B nuana3zoHe 0—100, rae 100 coOTBETCTBYET JOCTHIKEHHIO IIEJIEBOTO OPUEHTHpA
(styumnet nmpaktuku) K 2030 r., a 0 — ucxonHOMY 0a30BOMY YPOBHIO WJIM TIOPOTY, CUUTAIOLIEMYCS
HEYJOBIETBOPUTENBbHEIM. Hampumep, B 0I0Ke 5KOJOTMM 332 OPHEHTHUP HPUHAT IPeebHO
nonmycTUMbIN ypoBeHb PM2.5 B ropoackom Bo3ayxe (10 mxr/m?® mo pexkomenaanusim BO3) u 100%
BHeApeHHe Hamrydiiux JocTynHelx TexHonoruid (HAT) ans camwxenus BeiOpocos k 2030 r. [7].
AmnanornyHo, ans UM@POBBIX yciuyr neneBoe 3HaueHue — 100% mOCTYmHOCTH M BbICOKast
BOBJICYEHHOCTb HACEJICHHsI, a 111 TPAHCIIOPTa — 3HAYUTEIbHOE YBEJTMUEHHUE J10JIU OOIECTBEHHOTO
TpPaHCIOPTa U MOJIHOCThIO «yMHas» TpaHCNOpTHas cucrema. [lociie HOPMHPOBKU pacCUUTAHBI
MHTETPaJIbHBIE MHIEKCHl 10 Ka)X0My HAlpaBICHHUIO Kak cpeaHee u3 Heckonbkux KPI, a 3arem
KOMITO3UTHBIN MH/IEKC «YMHOI'O YCTOMYMBOIO ropojia» Kak cpeliHee TpEX HanpaBieHU! (B paBHbBIX
Becax). Takoil noaxoxn cornacyercst ¢ Metogukoil U4SSC, rie COBOKYIHBIM MHIEKC CILY>)KUT JAJIs
peiitunra ropoaos [10,11].

Orpannuenus. OTMETUM, YTO JOCTYIHOCTb JAHHBIX OFPAHUYEHA: B OTKPBITHIX UCTOYHUKAX
1o HeOoJbIM ropoaam (ocodenno Temupray) myOnukyercs He Bech ciekTp meTpuk ISO 37122,
IlostoMy Hekoropsle 3HaueHus KPI oneHuBanuch JKCIEPTHO WM DKCTPANOJIMPOBAIUCH U3
pPErHOHAIBHOW CTAaTUCTUKU. TemM He MeHee OOIMA TOPSATOK BEIMYHUH OTPAKAET pPeaTbHYIO
cutyauuto. Kpome Toro, MHTErpaibHble MHIEKCHI IPEJIHA3HAUEHBl CKOpEE [JIs1 BHYTPEHHEIO
CpaBHEHMsI FOPOAOB MEKAY co00i, a He I a0CoM0TU3NpOoBaHusl. TOYHOCTh MHIEKCOB 3aBUCUT OT
aKTyaJlbHOCTH JIaHHBIX; IIpU TIOABJIEHUM HOBBIX CBEACHMN (Hampumep, OOHOBIIEHHBIX
9KOJIOTUYECKHX TMToKazaTese 1mo 2024 r.) BO3MOKHa KOPPEKTHPOBKA.

KPI no tpem ropomam. Ha ocHoBe coOpaHHBIX JaHHBIX chopMupoBaHa CBOJHAs TabiuIa
KkiroueBbIx nokasarenei (Tabnuna 1). OHa 1eMOHCTPUPYET TEKYIIEE MOJI0KEHNUE TOPOJIOB TI0 PATY
METPUUYECKUX MPU3HAKOB YCTOMYMBOCTU U «YMHOCTH.

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2023 - 5.95  HNIEAL SCTENCES
2024 - 5.99

DKoJoTHYecKasi yCTOMYMBOCTh: BO BCEX TpEX TIopoJiax KayecTBO BO3AyXa OCTaeTcs
npobnemubM. CpenHeronoBas KoHueHTpanuss PM 2.5 mpeBbimaer 0e30MacHblii ypOBEHb (U1
cpaBuenus: Hopma BO3 — 10 mkr/m®). B Temupray mokasarenu KauecTBa BO3yXa HAUXY/IIIHE
(oxosi0 35 MKr/M*), 4TO HEYAMBUTEJIBHO, YUHUTHIBAas YCTapeBIlEe MPOU3BOJCTBO CTAJM U YacThle
BbIOpOCHl. MarHuToropck, mpouenmuii MoaepHuzanuio psaga nexos MMK, umeer HecKonIbko
Oosee yucThlii Bo3ayX (~25 Mkr/m?). HOBOKY3HEIIK Takke B 30HE BBICOKOTrO 3arpsi3HeHus (~30
MKT/M?) u3-3a Metaurypruu u TOLl. [lapHukoBble BRIOPOCHI Ha AYIIY HACEICHHUS OIEHHUBAIOTCS
oueHb BBICOKO (40—50 TorH CO2 3KB. B r0JI), 4TO OTPAXKAET YIIIEPOTOEMKOCTh METAILTYPTHUECKOTO
MIPOM3BOJICTBA MpPU HEOONBIIOM HaceleHHH. [ cpaBHEHHUS, 3TO B pPa3bl BBILIE CPEAHETO IO
ctpanaMm OOCP. IlepepaboTka 0TXO0B B MOHOTOPOJIaX pa3BuTa ciabo: OOoJbInas 4acTh OTXO/I0B
ornpaBnsercss Ha moisuroHsl. B Poccum (Marautoropck, HoBokysnenk) Ttoiabko ~8—15%
KOMMYHAJIIBHBIX OTXOJIOB IepepadaThiBaeTcsi, HecMoTpsi Ha pedopmy TKO. B Temupray nomns
paszenbHOro cbopa u mnepepadbotku okono 10%, 4uro OMM3KO K CpelHepecIyOInKaHCKOMY
nokasatento (HaruoHanbHas 1enb —40% k 2030 r.) [12,13].

[MudpoBuzaius rocyaapcTBEHHBIX YCIyT: Ojarogaps ToCydapCTBEHHBIM IMporpaMmaM o0a
rOCyJapcTBa JOCTUTIIM BEICOKMX TIOKa3aTesei o MepeBoy YCIyT B 3JIeKTPOHHEIH (hopmaT. OKoI10
80—-85% ycnyr noctynHo onnaiin B Kazaxcrane u Poccuu [6]. YpoBeHb HHTEPHET-IPOHUKHOBEHHUS
B JIOMOXO3SIUCTBAx Takke BBICOK: ~75% B Temupray, 1o 80% B Maruuroropcke u HoBoky3Helke
(B COOTBETCTBYIOIIMX peruoHax). HaceneHue akTHBHO MOJB3YETCS MOPTANIAMU («AJIEKTPOHHOTO
npaBuTenscTBa» — Egov.kz m Gosuslugi.ru. OgHako Ha MYHUIIUIIAIEHOM YPOBHE pPa3indaeTcs
BHEJIPEHHE OTKPBITHIX JAHHBIX M MECTHBIX IU(POBBIX cepBUcOB. B Maruuroropcke ropojckoit
MOPTaNl OTKPBHITHIX JaHHBIX COACPKUT mopsiaka 20 HaOOpoB (OIOMKET, TPAHCIOPT, SKOJIOTHSA),
HoBoxky3nenk ony6nukosan okono 10 HabopoB. TemupTay moka oTCTaeT — JHIIL HECKOIBKO (=5)
JaTaceTOB JOCTYMHBI MyOJUYHO. DTO IMOKAa3bIBAET, YTO HPUHLHUIIBI OTKPHITOIO MPAaBUTEILCTBA
peanu3yroTcs HEAOCTATOYHO MOJIHO (AJii CpaBHEHMSA, B KPYMHBIX ropoaax Kaszaxcrana yucio
JaTaceTOB MCUUCIAETCS JecsiTkamu). Tem He MeHee, Oa3oBas mmdpoBas HHPpacTpyKTypa
(uHTEepHET, MOOUIIBHAS CBS3b) BE3J€ MPUCYTCTBYET, UTO CO3[aeT (PyHIAAMEHT Ui AaIbHEUIINX
«YMHBIX» PEIICHHMN.

OO011ecTBEHHBIN TPAHCIOPT: CTPYKTYPHO pasznuuus Ooniee 3aMeTHBI. [0l 001IecTBEHHOTO
TPAHCIIOPTA B CTPYKTYpPE TOPOJCKUX MEPEBO30K orleHNBaeTcsa okoyio 20% B Temupray (MeHbIIHI
ropoJl, MHOTHE TMOJB3YIOTCS JUYHBIM aBTOTPAHCIOPTOM WM XOIAT nemkoM) u 25-30% B
Marunutoropcke u HoBoky3Herike (6oJiee KpyIHBIE arJioMepaliy, UMEIOIINE TPaMBaHBIE CUCTEMBI
U pa3BuUTy0 ceTb aBToOycoB). Ilocmennue ronel HaOmromaercst cman nomu OT wu3-3a
aBTOMOOWJIM3AllMM, W Leldb — OOpaTUTh 3Ty TEHJEHLUIO BCIIATH, CJENaB TPaHCIOPT Ooiiee
npuBiieKaTenbHbIM. OOHAIEKUBAIOIIUM SIBISIETCS BHEIPEHHE TEXHOJIOTHH WHTEIUIEKTYalbHOTO
TpaHcmopTa: B Maruuroropcke Bce aBToOychl 1 TpamBau ocHamieHsl GPS/ITJTIOHACC-tpekepamu,
3aMMylIeH0 MOOWJIbHOE TPUIIOKEHUE «YMHBIA TPAaHCIOPT» [IJS OTCICKHUBAHUSA TPUOBITHS
aBToOycOB oHJIaliH [14]. OTa cucteMa B TeCTOBOM pexxumMe 3apadborana B 2024 r. u cpazy oxBaTuiia
100% wmapiipyToB, TOMOJHSSACH JIEKTPOHHBIMU Ta0I0 Ha ocTaHOBKax [14]. HoBoKy3HeNK Takxke
MOJKIIIOUEH K CEpBUCY MOHUTOpUHTa (TaM (GYHKIUOHHpYET cepBUC <«SIHIekc.TpancnopTy,
MOKPBIBAIOIIMNA TOPOACKONM TPAHCHOPT, YTO O3HAYAE€T MPAKTUYECKU IMIOJTHOE OCHAIICHUE
MOJIBIKHOTO cocTaBa Tpekepamu). B Temupray mnogoOHble perieHHus [OKa OTCYTCTBYIOT —
pacmucaHue U IUCIIETYepU3aldsl BEAYTCS MO-CTapoMy, 0€3 OTKPBITOrO OTCIEKHBAHUS, TAK YTO
GPS-nokpeitrie 0mu3ko k 0%. Eme oauH acmekT — SKOJIOTH3alus IOJBIXKHOTO cocTaBa. B
Marnutoropcke B 2021-2023 rr. oOHOBISIM aBTOOYCHBIM MapK: MOCTYNWIM COBPEMEHHBIE
aBTOOYCHI Ha ra30MOTOPHOM TOILIMBE, C KOHAULIMOHEpaMU U BUieoHaOoAeHreM. Ceituac mopsaka
30% aBTOOYCOB roposia — Ha KOMIPUMHUPOBAHHOM WJIH CKIKeHHOM TpupoHoMm raze (CII), uto
cHIKaeT BbIOpockl. B HoBoky3Helke a0 3KOJIOTMYHBIX aBTOOycoB oneHuBaetcs ~20%
(peanu3yercsi mporpamma IepeBoja TeXHUKH Ha MeTaH B KemepoBckoii o6mactu). B Temupray
MPAKTUYECKH BECh TPAHCIOPT — JU3EJbHBIE aBTOOYCHI CTapblX MojeNied, 3JeKTpodycaMu H
ra3oBbIMU aHAJIOIAMM FOpPOJ] IIOKa HE PacIioyiaraer.
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Tabnuna 1 cymmupyer oOCyxIeHHbIE MOKa3aTenu. HecMoTpss Ha HEKOTOPYIO YCJIOBHOCTh
OTAENBHBIX IU(DP (HEKOTOpBIE — SKCIEPTHBIE OIICHKH, IMOMEUYCHHbIE «~»), TaOJHIa MO3BOJSET
YBUJIETh CUJIbHBIE U CJIA0BIE CTOPOHBI TOPOJIOB B CPABHEHHUH APYT C APYTOM.

Tabnuna 1 - Kimrouesslie nokazarenu (KPI) ycroitunBoro pa3sutust U nudpoBU3aINH AJIs TPEX
MOHOTopo10B (Ha 2023 T1.)

ITokaszarens KPI Temupray | Marauroropck | HoBoky3Henk

CpenneronoBas KoHIleHTpanus PM2.5, ur/m? ~35 ~25 ~30

Brei6pocsl CO: SKkBHBaJICHTA Ha YIITY, TOHH/TOJ ~50 ~40 ~45

Jlonst nepepaboOTKH TBEPIBIX OTXOJIOB, %o 10% 15% 8%

[udposuzamus rocyciayr

['ocycnyru, noctynHble oHNaiH, % OT o0miero 80% 85% 85%

qucia

HHTepHEeT-IPOHUKHOBEHHE B JIOMOXO3AWCTBAX, 75% 80% 78%

%

Ony6a1uKOBaHO HAOOPOB OTKPHITHIX JAHHBIX, €. 5 20 10
O6mectBennslii Tpancnopt (OT)

Jonst OT B 06mux nepeBo3kax, %o 20% 30% 25%

OT c¢ GPS-monuropunrom, % MNOJIBHKHOTO 0% 100% 100%

cocraBa

DKOJOTUYHBIN TpaHcmopT (Tas3/anekTpo), % 0% 30% 20%

napka OT

[Ipumedanue: 3HaK «~» O3Ha4aeT OLEHOYHOEe 3HaueHue; CO2-DKBUBAJCHT BKJIIOYAET
MIPOMBINIICHHBIE ¥ DHEPrOreHEPUPYIONINE BBIOPOCHI, MPUXOMASIIMECS Ha TOPOJ B pacyeTe Ha
JKUATEIS.

Kax Buano n3 TaGauus! 1, MarHuTOropck 1€MOHCTPUPYET OTHOCUTEIBHO JTYUIINE MO3UIIUN
MPAKTUYECKH MO BCEM TMOKa3aTellsiM: YWINE BO3MYX, BBIIIE OIS MepepadOTKH, BIEpPeau IO
uupoBHU3aMi (OTKPBITHIE JTaHHBIE) U CHUJIBHO OINEpeXaeT B TPAaHCIOPTHOM MOJIEpHHU3AIUH.
HoBoky3Henk 0130k kK MarHuToropcky mo MHOTHM TapaMeTpaM, YCTymasi B DKOJOTHYHOCTH
(HM3Kas mepepabdoTKa OTXOI0B, BRICOKHUM YTIIIEPOAHBIN CJIET) M YyTh MEHEE MPOABUHYT B UG POBOMA
OTKPBITOCTH. TeMUpTay moKa OTCTAET: SKOJIOTMYECKUE U TPAHCTIOPTHBIE MHIUKATOPBI HU3KHUE, XOTS
nmo 0a30BoMl mHMQpPOBH3AIMKA YCIYr OH TOATIATHBACTCA Oyarogaps OOIIEHAIIMOHATBLHBIM
WHUIIIATHBAM.

Pacuet unTerpanbubix uHaekcoB. Ha ocHOBe HOpMupoBaHHbIX 3HaYeHUd KPI paccuuTanbl
CyO-MHJIEKCHI TI0 HAIIPABJIICHUSM U CBOJHBIN UHACKC. Pe3ynbTaTel mpencraBieHsl Ha Pucyrkax 1,2
u B Tabmure 2. Jlna narnsaaocty mikana naaekca — 0 mo 100 (100 cootBercTByeT 1iensim 2030 r.
WJTU JTYYIIUM COBPEMEHHBIM MpakTukam). [loydeHHbIe MHACKCHI MTO3BOJISIOT CYMMApHO OIICHUTD,

HAaCKOJIBKO Ka)K,HBIfI ropoa NpOABHUHYJICA HA ITYTU K KYMHOMY» U YCTOﬁQHBOMy COCTOSAHHUIO.
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Pucynok 1 — be3nanauunast 107151 0€310K B 001ecTeHHOM TpaHcmopTe (%)
Ha nepBom rpaduke nokaszano, uro TemupTay auaupyeT 1no Oe3HATMYHON oIUiaTe mpoesna

——- Uenesoe 3HaveHne |1SO 37122 (=10)

Konn4yecteo NocToB

0 : ' .
TemupTay MarHuToropck HoBoKy3HeLK

Pucynok 2 — ABromarnyeckue noctel MOHUTOpUHTa Ha 100 ThIC. )xHTENEH
Ha Bropom rpaguke BUAHO, YTO HU OAMH U3 TOPOJOB IOKA HE JOCTHUT LIEJIEBOI0 3HAUYCHUS
ISO 37122 (=10 nocrtoB Ha 100 ThIC. xkuTeNE), ogHako Temupray Oynke BCeX K TOMY MOPOTy
(9,6 mocrTa).
Tabmuma 2 - WHAEKCH «yMHOTO YCTOWYMBOTO TOpoJa» sl Tpex MoHoropoao (0 —
MUHUMYM, 100 — 1ienb/MakcuMyM).

Nunexc (0-100) Temupray Marsauroropck HoBoky3Henk
OKOJIOrMYEeCKUI HHIEKC 28 52 35
Wunexc mu@poBbIX ycIyr 58 71 64
Wunekce Tpancnopra 13 63 57
Komnozuthsiit naaexc SSC 33 62 52

Ilo cBogHOMY MHAEKCY «yMHOro yctoiuuBoro ropoaa» (SSC Index)— Maraurtoropck (<62
u3 100 Bo3MOXHBIX), 3a HUM HoBoky3Henk (*52) u cymectBeHHO Hmxke Temupray (~33).
Jlucriponopiys B OCHOBHOM OOBSICHAETCS] TPAHCIIOPTHHIM KOMITOHEHTOM — B POCCHUICKUX TOPOAax
YK€ PEaIn30BaH PsJi «YMHBIX» TPAaHCIOPTHBIX PELICHMH, TOrAa Kak B TemMupray TpaHCIOPTHBIN
UHAEKC KpailiHe Hu30K. be3 ywera TpaHcmopra (€ciaM YCPEIHHUTh TOJBKO JKOJIOTHIO U
nudposuzanuio) pa3peiB cokpamaercs: ~43 y Temupray npotuB ~61 y Marauroropcka. Tem He
MEHee, 1aKe dKOJIOrMUeCKU NHIeKC TeMupTay NOUTH BJBOE€ HM’)KE MATHUTOTOPCKOT'0, YTO TOBOPUT
0 Oostee TAKEION FIKOJIOTNYECKON CUTYallu U MEHBIINX TEMIIaX 9KOJIOTHYECKON MOJICpHU3aLlUU Ha
TEKYLIUH MOMEHT.

Martpuna 1enecooOpa3HOCTH WHUIMATUB. J[7s1 BBIPAaOOTKHM pPEKOMEHIAIMK IOCTpOEHa
MaTpulla  IeJeCOO0Pa3HOCTH  «YMHBIX»  HMHHLIMATHB —  HMHCTPYMEHT,  IO3BOJISIOIIUI
KJIaccU(pUUUpPOBaTh MOTEHIUAIBHBIE IPOEKTH MO KpPUTEpUI0 OxuaaeMoil 3¢ddexkTuBHOCTH U
CIIO)KHOCTH pealn3allid B KaXAOM ropoje. B Tabnume 2 WHUIMATUBBL pa3lENEHBI MO
HalpaBJICHUsAM (PKOJIOTHUS, TPAHCIOPT, LU(PPOBBIE PEIICHHS) M PaHXUPOBAaHbl Ha «OBICTpBIE
no0eabI», CpeTHECPOUHBIE IPUOPUTETHI U TOJITOCPOYHBIE TPOEKTHI [15].

BeicTpble moGenbl — Mephl, Jaroliye CyLECTBEHHBIH 3((EKT NMpH OTHOCUTEIBHO MAaJIbIX
3aTpaTax U cpokax BHenpeHus. Hampumep, A Bcex ropoioB K TAKUM MO>KHO OTHECTH YCTaHOBKY
aBTOMAaTH3MPOBAHHBIX CTAHLUI MOHUTOPUHIA BO3[yXa U OHJANHH-MyONMKALMIO UX JAHHBIX. JTO
MOBBIIAET HH)OPMUPOBAHHOCTH M JIaBJICHHUE Ha 3arpsA3HUTENCH MPU MUHUMAJIBHBIX BIOXKCHHSIX
(neckonbko natumkoB u IT-utargopma) [14]. B cdepe TpaHcmopra — BHEIpPEHHUE CUCTEMBI
TPEKMHIa W HH(DOPMHUPOBAHUS MACCAXHUPOB (Kak Yyxe caenaHo B Marauroropeke). s
HoBoky3nenika u Temupray aganrtanus TOTOBBIX peIIeHUH (MOOWUJIBHOTO TNPHIIOKEHUS,
JMCTIETYEPCKOI) MOXKET OBITh pealn30BaHa B TeUeHne 1—2 jer, onupasich Ha OIBIT MarHUTOropcKa.
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B cdepe undpoBsix yciyr — pacmupeHue nopTajia OTKPBITHIX JaHHBIX U BHEJIPEHHUE TOPOJCKUX
OHJIaMH-TIIATPOpPM OOpATHON CBS3U C >KUTENSMU. DTH MHULIUATHUBBI HEJOPOTH, HO TOBBILIAIOT
IIPO3PAaYHOCTh ¥ BOBJICUEHHOCTh IPaKIaH.

[IpuopuTeThl Ha CpeHECPOUHYIO MepcreKTHBY (3—5 seT) TpeOyroT OONBIINX PECypCoB, HO
KPUTHYECKH BaKHBI. B 5K0OJI0TMU 3TO MOJEpHH3AIMs OUYMCTHBIX COOpYyKeHni u nepexon Ha H/AT
Ha Trpagoodpasyronmx npeanpusatusax. Jms Temupray — BBINONHEHHE IUTaHA Ta3UpUKALUU
JTOMEHHBIX meueld K 2025 T. ¥ yCTaHOBKA COBPEMEHHBIX (PUIBTPOB (JIEKTPODUIBTPOB, YCTAHOBOK
necynb(pyparum) — KII04U K CHIPKEHUIO BEIOPOCOB TBITH U CEPHUCTHIX ra3oB [8]. B Marauroropcke
aHAJIOTMYHBIE MEpPONPUATUS YK€ yacTU4HO BHeapeHsl MMK, HO crienyer mpomomkaTh Kypc Ha
9KOJIOTMUECKYI0 MOJIEpHU3aLMI0 (HAallpUMEp, CTPOMUTENIBCTBO JOIOJHUTEIBHON YCTaHOBKHU
ynasnuBanus CO:). B Tpancnopre cpeanecpoyHas 1efib — OOHOBJIEHUE TOJBUKHOTO COCTaBa Ha
SKOJIOTUYHBIM (Ta30MOTOPHBIA WM DJEKTPUYECKHI) M ONTUMHU3AIUS MApPUIPYTHOM CETH C
MOMOUIbI0 JaHHBIX. HOBOKY3HELIKY aKTyaJbHO WHBECTHUPOBAaThH B HOBBIE TPOJUIEHOYCHI WU
AJIEKTPOOYCHI, YUYUTHIBAS BBICOKYIO 3arpsi3HEHHOCTb BO3JyXa OT JU3€JIbHOTO BBIXJIOMNA.
Marauroropcky — paciMpuTh HapK ra3oBbIX aBTOOYCOB, noBeAs noio Ao >50%. Temupray —
MPUBJICYh WHBECTUIIMH Ha XOTS Obl YacTUYHOE OOHOBIEHHE aBTOOYCOB (BO3MOXKHO, dYepes
roCy/IapCTBEHHO-YaCTHOE MapTHEPCTBO WIIU MPOTpaMMy pa3BUTHs MOHOToponoB). B mudposoii
cdepe CpemHEeCPOUHBId MPUOPHUTET — PA3BUTHE T'OPOJCKUX MH(POPMALMOHHBIX CHUCTEM: €IMHBIN
LHEHTp O00pabOTKM JaHHBIX Topoja (TOPOJACKOW CHUTYallUOHHBIA LEHTpP), WHTETPUPYIOLIHIA
uHpopmanuto 00 sxonorun, Tpancnopre, JKKX B pexxrmMe peanbHOT0 BpEMEHH.

Jonrocpounsie nHUIMATHBBI (TOpu30HT 2030 1.) — Hambosiee MacmTaOHBIE MPOCKTHI, O€3
KOTOPBIX HE TOCTUYB LIEJIEBBIX 3HAUEHUH YyCTOMUMBOCTH. B 3K05I0rMM 3T0 CO3aaHKE 3€J€HOr0 1osica
BOKPYT TOpOOB (Hampumep, miaH Boeicagku 500 Toic. AepeBbeB BOKpyr Temuptay k 2030 r.) [7] u
Iepexo i Ha BO30OHOBIISIEMYIO SHEPTETUKY JIJISl CHUIKEHMSI yriiepoiHoro cienax [13]. B tpancnopte
— CTPOHUTENBCTBO HOBOM HHQPPACTPYKTypbl: B Maruuroropcke oOcCykaaeTcsi OOHOBIECHHUE
TpamBaitHoi ceTH, B HoBoky3Herke — co3nanue BRT (ckopoCTHBIX aBTOOYCHBIX KOPUIOPOB) UITH
MeTpotram, 4To TpeOyeT KPYMHBIX BJIOXKEHHH, HO paaukaibHO yrnydmuT kadectBo OT. [lns
TemupTay AOJTOCPOYHBIM PEIICHHUEM MOTJO OBl CTaTh COCAWHEHUE C OJIMKAWIIUM KPYITHBIM
roponom (Kaparanmoit) CKOpPOCTHBIM aBTOOYCHBIM COOOIIEHHEM WJIM  3JIEKTPOIOE3IOM,
MHTETPUPYS MOHOTOPO]] B PETHOHATBHYIO arjioMepanuio. B nudpoBuszanum — pa3Buthe miathopm
«YMHOTO ropoja» c sneMeHTamu Al: cuctemsl ynpasieHus Tpadpukom Ha ocHoBe MU, «ymHbBIE»
CeTH DSHEpro- U BojaocHaOkeHus ¢ garyukamu loT, nudpoBbie TBOMHMKM MPOMBIIUIEHHBIX
MIPOLIECCOB [IJIsl ONTHMMU3ALMU PECYPCOB. DTU MPOEKThI CIOXKHBI U Aoporu, HO K 2030 roay ux
peanuzaiys B TOi Uiy HHOM dopMe oxxkugaeTcs (IIpH MOAJIEPIKKE TOCIIPOrpamMMm).

Bbrunenss «OblcTpble MOOenbl» I Kaxaoro ropoja: Temupray — cO3l1aHUE CHCTEMBI
SKOMOHUTOPUHIA + OTKPBITHIE JaHHbIE (3TO MOBBICUT MPO3PAYHOCTh M YCHJIMT KOHTPOJb 32 AO
«QARMETY), 3amyck onnaiin-cepBucoB OT (ommpasch Ha pecrnyONHKaHCKYIO Iuiatdopmy e-
KIKX); Marauroropck — paciuimpeHue yKe ycremHoro onsita (MH(QOTabi0 Ha BceX OCTaHOBKaXx,
OTKpPBITHIC JJaHHBIE TI0 JIBUKECHUIO TPaHCIIOpTa, CTUMYaupoBaHue 3aBooB K H/T depe3 abrorsr);
HoBoky3nenk — mudpoBusanus ynparieHus tpadukom (ymHBIE CBETOGOPHBI) IS CHIDKCHHS
npoOOK W BBIOPOCOB, ONEpaTHBHAS HKOJOTHMUYEcKas MHPOpMauus A HaceleHus (Hampumep,
MOOWJIPHOE OTIOBEIICHUE O HEOIArONMPHUATHBIX METEOYCIOBUSX ).

WNupexcer u mporpecc. Pacuer unaekcos (Tabmuna 2) mokasai, uro k 2023 roay HU OJIUH U3
ropojoB emie He 030K K «uaeany» (100 6aminos). Jlydme Bcero npoasuraercsi MarHUTOTOpCK —
ero ~62 Oamna 03HAYalT, YTO ropoja mpuMepHo Ha 60% OT YCIOBHOTO IEIEBOTO COCTOSTHHS.
HoBoky3neux — ~52% ot nenu, Temupray — aumb ~33%. Oco0o oTCTaOmUi KOMIIOHEHT —
TpaHcnioptT B Temupray. OTO yKasplBa€T Ha TO, 4YTO IPU HPOYMX PaBHBIX (IKOJIOTHS H
uupoBHU3aUs  3aBUCAT OT HAIMOHAJIBHBIX MPOrpamMM), KadyecTBO MECTHOTO YIIPaBJICHUS
TPAHCIIOPTOM U HH(PACTPYKTYpOH CTAHOBUTCS OTIMUUTENBHBIM (PAaKTOPOM. MarHUTOropck cymen
BOCIIOJIb30BaThCS (heiepaibHOM MOAIEPKKON U MECTHBIMU MHUIIUATUBAMHU JJIS1 PHIBKA B «YMHOM»
TpaHcnopTe (mony4yns (UHAHCHpOBaHHE Ha aBTOOychl, BHeapms WT-pemenus). HoBoky3Henk
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TaK)Xe 3HAUUTEIbHO MoJepHHu3upoBai TpaHcnopt (100% mMoHuTOpUHT, OOHOBIEHHE TApKa), XOTs
CTapTOBbIE YCJOBUS (MPOTSKEHHOCTh TOPOJAA, M3HOLICHHOCTh TPAMBAaWHOW CETH) YCIIOKHSIOT
3agady. TeMupray Kak MEHBIINI FOPO/J] [TOKA BbINAAaeT U3 (POKyca KPYIHBIX HHBECTIPOTrPAMM, YTO
oTpakaeTcs Ha HU3koM uHjaekce (Tabmuna 3).

Tabnuna 3 - CBoIHAS MMOKA3aTeNH 10 TOPOJIaM

Iloka3arens Temupray MarsHuToropck HoBoky3Henk
oJ1s1 Oe3HATMYHON
A ! 95% 92% 68%
ornatsl (%)
Hannuue . TpamBaii +
Her TpamBait P N
AJEKTPOTPAHCIIOPTA TpoJuIenoyc
oJ1s1 UG POBBIX
Jlons ungpor 80% 80% 75%
rocycnyr (%)
OTKpBITBIE JATACETHI 18 9 12
KomruiekcHsli mian Hannpoexr Crpaterus go 2035
[Iporpamma yuactus B . . .
CTDATOI I Kaparanaunckoit «YHucThlid BO3TYX», r. + «YMHBIN
P arJaomepanuu «YMHBIHA TOpOaA» ropoa»

Paznuuns mexny ropogamu. BeisiBIeHHbIE pa3indus HHAESKCOB U MOKa3aTeNel 0TpaxaroT Kak
OOBEKTHBHBIE YCIOBUS, TaK U 3()(HEKTUBHOCTH YIPABIEHYECKUX Mep. MarHUTOrOpcK — MpHUMeEp
MOHOT'0pO/1a, CYMEBIIIETO TUBEPCUPHUIIMPOBATH MOIXO/IbI K PA3BUTHIO: TIOMUMO OCHOBHOT'O 3aBO/Ia,
TOpPOJl BHEAPSET IydIine MYHHIUIAIbHBIC NPAKTHKH (MU(PPOBBIE CEPBUCHI ISl HAaCENCHUS,
O5aroycTpoiicTBo) M y4yactByeT B Hammnpoektax P®. B 2021 r. MarHuroropck BoOIIeN B YHCIO
MIWJIOTHBIX YYaCTHUKOB MPOEKTA «Y MHBIN TOPOI», UTO IPUBEJIO K co3anmto LIeHTpa koMneTeHuui
u npusiedyeHuto TtexHonorui [3]. Kpome toro, 3aBog MMK mnpoBOIUT 3KOIOTHYECKYIO
MojepHu3anuo (Hanmpumep, B 2022 3amymiena Oosbmas arigodabpuka ¢ COBPEeMEHHBIMHU
bunpTpaMu), YTO YIy4YIIaeT dKomokazaTenu. HoBoky3Helk, Oynydu Oojiee KPYIMHBIM TOPOJOM C
HECKOJIbKUMHU TPafo00pa3yloIIMMH  MPEANPUATHIME, JICHCTBYET B paMKax pPEeTHOHAIBHON
nonutuku Ky36acca. Pernon no3surmoHupyeTcs Kak yrojibHO-MeTaJUTyprH4ecKuil Kitactep, HO PU
sToM BiacTH KemepoBckoit o0iacTu 3amycKaroT MpPOTrpaMMBbl SKOJIOTMUYECKON peaduinTanuu
(«Hucterii  Bo3nmyx» B HoBoky3Hemnke) u 1mmdpoBuzamuu (mpoekT «YMHBIA Kysbaccy).
HoBoky3Helk y»e HEeCKOJbKO JeT MoApsa (UrypupyeT B peHTHHrax mo OTKPHITBIM JAaHHBIM H
U(ppPOBON aKTUBHOCTH MyHUIMMIaIUTeToB PD (X0Ts U B cepenune cnucka) [16]. Ero orcraBanue
0T MarHuroropcka 4acTU4HO OOBsICHSIETCS OoJiee TSKENOM SKOJOTHYeCKON HaCJeACTBEHHOCTHIO
(yroipHas mbUTb, CMOT), & TAKXKE TEM, YTO PEIICHHS B OOJBIIIEM TOpoJie TPEOYIOT OOJIbIlIe BpEMEH!
W KOOpAWHAIMHK (HAmpuMep, TpaHCHOpTHas pedopma OCIOKHEHA COLUUAIBHBIMHU (haKTOpaMu).
Temupray BBIAEHSAETCS TEM, YTO 3TO MOHOTOPOJ B JPYrod HWHCTUTYLIMOHAJIBHOM cCpeae —
Kazaxcrana. 3necy MmHOTOE 3aBHCHUT OT MOMUTHKK Kommanuu AO «QARMET» u ot pemenuii Ha
ypoBHe obnacti/pecyonuku. Ilocnennue roasl Temupray — B IeHTpe BHUMaHHS OOIIECTBEHHOCTH
M3-32 YaCTBIX SKOJOTHYECKUX MHIUACHTOB (CMOTH, PBDKUI CHET M3-3a BBIOpocoB). ['ocymapcTBo
Y)KECTOUMIIO HOPMBI: HOBBIN Okonormueckuii kogekc PK 2021 r. o0si3pIBaeT KpyMHEHIIMX
3arpsizHUTENer BHeAPATh HIT B Teuenue 10 ser, nHave muaTa 3a SMUCCUHU OYAET pacTH KaKabie 3
rona [17]. 1o ctumynupyer AO «QARMET)» unBecTHpoBaTh B MOJEPHU3ALMIO (UTO U HAIILIO
OTpakeHHE B IUIaHax cokpaimieHusi BeIOpocoB Ha 30-35% x 2030). Temupray mnoiydaeT u
MOJACPKKY 10 NTUHUK IudpoBu3anuu: Kaparanaunackas o0iacTs (KyJa OH BXOJUT) y4acTBYET B
nporpamme «Smart City» Munundopmpassutuss PK — yxe peann3oBaHbl MUIOTHBIE MPOEKTHI
YMHOTO OCBEIIEHHs, 0e30macHOCTH B 00acTHOM neHTpe Kaparannie, a Ha moaxoie mpoeKThI s
Temupray. Onnako, B nenom TemupTay moka He UMeeT COOCTBEHHOH KOMIUIEKCHOW CTpaTeruu
«Smart city» — 3Ta TeMaTHKa CKOpee paccMaTpuBacTCs y4eHBIMU W dHTy3uactamu [18]. Takum
0o0pa3oM, KIIIOYEBOE pPa3W4yhe B TOM, YTO B POCCHUHUCKHMX TOpPOJAAX MPOLECCHl UAYT B pPaMKax
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1eneBol ¢enepanbHON MOJUTUKHA IO MOHOTOPOJAM M YMHBIM ropojiaM, Torja kak B Temupray
HE00X0AMMbIe U3MEHEHHUSI BO MHOTOM 3aBUCST OT KOPIOPATUBHOM OTBETCTBEHHOCTH M TOUYCUHOU
rocy/1lapCTBEHHON MOJEPKKH.

«bbicTppie MOOenb» U ycnexu. Hambosee BredaT/IfmoOmUe CABUTM HAOMIOJAIOTCA B TEX
00J1acTAX, T yIaI0Ch TOCTUYh OBICTPBIX MoOe. B Marautoropcke 31o 1iud)poBoi TpaHCIIOPT: 3a
KOPOTKOE€ BpeMsl 3alyCK MPHIOKEHHUS «YMHBII TPaHCIOPT» JAJl JKUTENSAM OLIyTUMOE y100CTBO
(BumeTh MpuOBITHE aBTOOYCa B peabHOM BpeMeHHM) [14], 9TO MOBBICHIIO YIOBICTBOPEHHOCTh H
HMUJDK TOpPOJia KaK «yMHOT0». DTOT OTHOCUTENBHO HeAoporod mpoekT (paspadbotrka I1O u
YCTaHOBKA HaBUTAIMH) MPUHEC HECOPAa3MEPHO 00JbIIOH 3 (HEeKT — MarHUTOrOpcK CcTaja OJHUM M3
npumMepoB ycreumHod nudposuzamuun OT B PD. [lpyroii «quick win» — ycraHOBKa Kamep U
JTATYMKOB MOHUTOpWHTA: W Marnutoropck, u HoBoky3nenk B 2020-22 rr. obopymoBamu
MPOMILIONIAIKK U JKHJIbIE 30HBI JAaTYMKAMHU JUIS KOHTPOJsSI BHIOPOCOB W IIyMa, YTO TO3BOJIMIIO
BOBpEMsI MpeAynpekaaTh HaceJIeHHEe O CMOTOBBIX CUTyanusx (Hanpumep, yepes CMC-paccbuiku
MUC) u mrtpadoBath npeAnpusATHE MpU HapyleHUsX. B TemupTay Takoro noka HeT, U BHEIAPEHUE
CUCTEMBbl MOHUTOPUHTA MOXKHO CUUTATh OBICTPOI 1100€10i1, KOTOPYIO TOPOJ elle MOXKET 0JIePKaTh
(TeMm Gonee ects moepxka Munskonoruu PK). B chepe rocyciyr Takxe MOXKHO OTMETHUTD yCTIEX:
BHeapeHne MOIl u 31eKTpOHHBIX aKUMATOB/MIPHUI YIPOCTHIIO TMOJYyYEHHUE CIPABOK, 3aIlUCh K
Bpauy U T.H., SKOHOMs BpeMms kuTeneid. HaceneHune BOCHPUHSAIO 3TO MOJIOKHUTEIBHO, U ceiiuac
uugposasi rpamotTHocTh B Kaszaxcrane mpesbimaer 82%— oA MPUBBIKIN K €-CepBUCAM. JTH
IIPUMEPHI IOKa3bIBAIOT, YTO KOHKPETHBIE JIOKAJIbHBIE MPOEKTHI (IPUIIOKEHHUE, CUCTEMA JIaTYMKOB,
MOpTa) CIOCOOHBI JOBOJBHO OBICTPO YIYULIMTh HEKOTOpPHIE MOKA3aTENM WHIEKCAa U KaueCTBO
KHU3HH, ¥ UX pean3aus 10JKHA ObITh TPUOPUTETHOM.

Pucku u npenarctBusa. OgHaKo, Ha MyTH K YCTOWYMBOCTU OCTAIOTCS 3HAYUTENbHBIE PUCKHU.
Bo-mepBbIX, S5KOHOMUYECKHE W (PMHAHCOBBIC PHUCKH: MOHOTOPOAA OTPaHUYEHBI B OIOJDKETaX, MX
HSKOHOMHKA 3aBHCHUT OT KOHBIOHKTYPBI Ha MPOIYKIUIO Ipaioo0paszyromiero npeanpustus. [lagenue
LIEH Ha METaJUl WJIM aBapus Ha 3aBOJI€ MOT'YT OTTSIHYTh PECYpPCHI OT «yMHBIX» HHULIMATUB. Kpome
TOTO, MHOTHE MPOEKTHI TPeOyIOT BHEIIHEro (PMHAHCHPOBAHUS (TOCYAAPCTBEHHOTO WM YACTHBIX
unBectuiii). Ecmu denepanpabie/pecnyOMKaHCKUE MPOrPaMMBl HE MPOPUHAHCHPYIOT, TOPOIa
CaMU HE BBITSIHYT, HANpUMEp, MOKYNKY 3eKTpoOycoB miu MoaepHuzanuio TOL[. Bo-BTopsix,
WHCTUTYLIMOHAJBHBIC PUCKH: HEOOXOaUMa ClIaKeHHas pabota Ou3Heca, BIacTH U ooOmecTsa. bes
y4JacTusi KOMIOaHUH HEBO3MOXXHO CHM3MTbH BBIOpOCH! (3aBozbl noykHbI BHenpsATh HIAT, a 3To ux
3atpaThl). be3 noanepxku HaceneHus: UPPOBbIE HOBOBBEACHHSI MOTYT HE MPUKUTHCS (HAIIpUMeED,
€CJIM TOXWIbIE >KUTEINM HE CMOIYT BOCIOJIb30BaThCS IPHJIOKEHUEM, HYKHO IIPEILyCMOTPETH
anbTepHaTuBbl). B-TpeTbux, TexHomoruueckue pucku: BHeapenue WKT Hecer yrpossl
KHOepOe30MmacHOCTH, TpedyeT KaapoB Ul MOJIEPKKU. Majble ropoja MOTYT CTOJIKHYThCS C
nepunutoM UT-cnenuanuctoB uisl SKCIUTyaTalluu CIOXKHBIX cucTteM. HakoHern, skojorndyeckue
PHCKH, CBSI3aHHbIE C KIMMAaTHUYECKUMH U3MEHEHUSMH: Y)KECTOUCHHE II100aTbHON KIMMAaTHYeCKON
MOJIUTUKH MO>KET MIPUBECTH K IITpadam 1 OTpaHHYCHHSM [T «TPSI3HBIX)» TIPOU3BOJICTB, UTO YAAPUT
II0 SKOHOMHMKE MOHOIOPOJOB, €CIM OHM HE YCIEIOT «I03€JleHETb». lIpumep — BO3MOXKHOE
yrineponnoe peryaupoBanne EC (CBAM) moBnuser Ha 3KCIOPT CTaiM U3 MarHuToropcka u
TemupTay, CTUMYIUPYS WU BBIHYX/1asl yCKOPSITH cokpaieHue BoiopocoB COx.

Crpaternyeckue nmmepatuBbl. OTIMYKS TOPOJOB MOKA3BIBAIOT, YTO €AMHBIX PELICHUN HET,
HO OOMEH JIy4ylIMMHU NpPaKTUKAaMHU >KU3HEHHO BakeH. HeoOX0IMMO MHCTUTYLMOHAJIM3UPOBATH
Takhue OOMEHbI: Hampumep, TemupTay MOXKET NEpeHATh ONbIT MarHuroropcka Mo yMHOMY
TPAaHCHOPTY, a MarHuToropck — H3YYUThb Ka3aXCTaHCKHE TIOAXOJAbI 3KOJIOTHYECKOTrO
perymupoBanust (OkorexpermameHt 1o HJT) um mompoGoBatek 1000upoBaTh MOM00HBIC
cTUMynupyromue Mexanu3msl B PO. HoBoky3Helk, Kak KpymHEHIIH U3 TPOULIbI, MOT OBl CTaTh
MUJIOTHOM IJTOIIA KO AJI1 HOBBIX TEXHOJIOTH (Harpumep, BOAOPOIHOM SHEPTETUKH MIIH «YMHBIX)»
11aXT) ¢ THPA)XKUPOBAHUEM IIOTOM Ha JIpyrue ropona. Taxke BaKHO ydacTue B MEXJYHApPOJHBIX
nHunuatuBax: nporpammy U4SSC yxe HCHoNb3yroT necsTku ropoaoB mupa ([lybait, Cunramyp,
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Mocksa u ap.) [10,11] — mogkitoueHrEe MOHOTOPOJIOB K ATOMY JBMIKEHHUIO Jajo Obl JOCTYN K
JKCIIePTHOM noaepxkke, 6enchmarks u Bo3MoxxHO rpaHTaM.

B cBeTe BBISBICHHBIX PUCKOB, TOPOJIA JIOJDKHBI pa3padoTaTh qopoxkHbIe KapThl A0 2030 1. ¢
YEeTKUMM  LEJEBBIMU  TIOKa3aTelIIMM [0  KaXJAOMY  HANpaBJICHUIO,  paclpeeieHueM
OTBETCTBEHHOCTH M MCTOYHHMKaMM (prHaHcupoBaHus. Hampumep, B mopoxHoi kapre Temupray
MOXET 3HauuThcs: K 2025 — cucteMa SKOMOHUTOPUHIA (OTBETCTBEHHBIM — akumaTr -+
Mumnskonorun), k 2027 — 50% aBToOycoB Ha rase (OTBETCTBEHHBIM — akumar + MuUHTpaHC,
MCTOYHHUK — rocrporpamma + uasectop), k 2030 — camxenne PM2.5 no 20 Mkr/m? (OTBETCTBEHHbIE
— AO «QARMET» + KOHTpOJIb TOCOPTAaHOB). AHAJIOTUYHBIC TUTAHBI HY>KHBI MarHuToropcky u
HoBoky3HelKy, ¢ y4eToM X MECTHBIX 0coOeHHOCTel (Hanmpumep, HoBOKy3HeIK MOT ObI CTaBHUTh
1eJIb 110 TIEPEBOLY YaCTHOTO CEKTOpa OTOIJICHHS C YISl Ha ra3, YToObl YIIYUYIIUTh BO3YX).

OcHoBHbIe BbIBO/IBI MccinenoBanus: (1) LludpoBuzamus BeICTyaeT BaKHEUIINM JApaiiBEpOM
MO3UTUBHBIX U3MEHEHHUI B MOHOTOPO/1axX, HO €€ 3(h(EKThI MPOSIBIIAIOTCS B pa3HbIX cepax ¢ pa3HOH
CKOpOCThIO. BhIcTpee Bcero — B ynydllleHHWH JOCTyNa K yciayram U MH(OpMaIuu (3JIEKTPOHHOE
MIPaBUTENBCTBO, OTKPBITHIE JaHHBIC, MPUIIOKEHHS ISl TOpOXKaH). MejieHHee — B TPaAUIIMOHHBIX
MHPPACTPYKTYpax (TPaHCIIOPT, KOMMYHAJIBHOE XO3SHCTBO), 1€ HU(PPOBBIE pEUIeHUs TPeOyroT
napayjieNIbHbIX (PU3NYECKUX HHBECTHIMHA. (2) DKojormyeckass yCTOWYMBOCTh MOKa OTCTAET OT
1 poBoi Tpanchopmaruu, ocooeHHo B Temupray u HoBoky3Herke. XOTs €CTh TOUCUHBIC YCIIEXH
(CHI>KEHUE OTAENBbHBIX BBHIOPOCOB, JIOKAIBHOE O3EJIEHEHUE), 10 YCTOWYUBOTO COCTOSIHUS JJAJIEKO.
Tpebytorcs 3HauMTENBHO OONBIIME YCWINSA NPEANPUATHN IO COKPALICHUIO 3arpsi3HEHUN U
nepexoay Ha 3enénbie TexHosorud. Hoswiii Dkonornyeckuit kogaekc PK ¢ nepexomom na HJT —
XOPOIIUH TPUMEpP peryistopHoro ctumysia gov.kz [17], u ero pesyabratel K 2030 r. MOKaxyT,
HACKOJIbKO MHAYCTPHAIbHBIM TOPOJ MOXKET CHU3UTh HArpy3Ky Ha npupoay Ha ~50-90%, kak 310
yaanoch B eBponeickux ctpaHax npu BHeapenun HIT [17]. (3) UuaycTpuanbHble MOHOTOpOa
MOTYT CTaTh KYyMHBIMU» — Kelic MarHUTOropcka IeMOHCTPUPYET, YTO AK€ TOPOJI C TPATUITUOHHOMN
TSKEJION MPOMBIIIEHHOCTBIO CIIOCOOEH BHEIPSTH 3JEMEHTHI CMAPT-CUTU U IMOJIYy4aTh BHITOABI.
KitoueBoe — mHTErpupoBaTh LU(POBHU3AIMIO B CTPATETHIO PAa3BUTHUS, & HE paccMaTpUBaTh €e
oTnenbHOo. B MarHuToropcke NnpoekT «YMHBIA TOpoA» BCTPOEH B NMPOTPaMMy KOMIUIEKCHOU
MOJIEpHU3ALIUU TOPOACKOM Cpebl, 4To NaéT cuHepreTudeckuit 3pdext (uudpossie pemieHUs +
UH(QPaCTPYKTYpHBIE IPOEKTHI).

Pexomennanuu. Ha 6aze aHanu3a npeziaraeM clieayromue peKOMEHIAUH T JOCTHKEHHS
LeneBbIx opueHTHpoB K 2030 roay:

Jns Temuptay: CpouHO peann3oBaTh «OBICTPHIE MOOEABD) — YCTAHOBUTh U MOAKIIOYUTH K
eaquHomy moptainy 10+ moctoB MoOHUTOpWHTa Bo3ayxa 1o ropoay B 2024-2025 rr., obecnieunB
OTKPBITBII JTOCTYN K JIaHHBIM B peanbHOM BpemeHH [8]. Pa3zpabortaTh MyHHMIIMIIANBHBIA TUIAH
«udposoit Temupray — 2030y, BKIFOYAIOMNN CO3/IaHUE CUTYAIIMOHHOTO IIEHTpa W MOATAIHYIO
nudposmzanmio JKKX (ycTaHOBKa CUETUYMKOB, JATUYUKOB yTedek H mp.). Uepe3 (oHa pa3BuTHS
MoHoropo10B win Y11 o6HOBUTE X0Ts 661 30—40% aBTOOYCHOTO Mapka Ha ra3oMoTOpHBIN K 2030
r. (moatamuo 5—10 aBT0OYyCOB B rox). [loouBatscs o AO « QARMET» peanu3zaiinu 5KOJIOrHUeCKUX
MEpOIPHUATHI B NOJHOM OOBEME M TMPO3PayHOCTH — MpPU HEOOXOIMMOCTH IPUBJIEKAS
OOIIECTBEHHBIN 3KOJOrMYeckuii coBer W MuHuctepctBo sKonoruud PK nanst monutopunra
BBITIOJIHEHHMSI TI1aHa CHIbKEeHHS BBIOpocoB [8]. K 2030 r. meneBble mokasarenu s TemupTay MOryT
obITh: PM2.5 < 20 ur/m?*; mepepabotka orxomoB > 30%; 100% rocycnyr onnaitn u >90%
nonb3oBarenei; 1oas OT > 30%; Baeapenne HAT Ha Bcex KpyIHBIX HCTOYHUKAX 3arpsi3HeHus [4].

st Marauroropceka: Y 1epKuBaTh JIMAEPCTBO U PaCIIPOCTPAHATH OIBIT. L{ens — BOWTH B TOII-
10 «IQ-roponoB» Poccuu o maaekcy Munctpost (B 2023 r. MarHATOropck yxe ObUT B BepXHEH
MOJIOBUHE cIUcKa). [y aToro: pacupuTh QYHKIIMOHATBHOCTh CUCTEMBI «YMHBII TPaHCTIOPT» —
N00aBUTh CHUCTEMY aJanTHUBHOTO YIIpaBieHHs CBeTOoopamMu Ha OCHOBE [aHHBIX Tpaduka
(yMeHbLIEHHE 3aTOPOB M BBHIOPOCOB). 3alyCTHTh TOPOACKOW MOPTaJl IKOJIOTUYECKHX JIaHHBIX
coBmectHO ¢ MMK, rne B pexxuMe OHJIalWH MyOJIMKOBAaTh MOKa3aTeId BBIOPOCOB KOMOWHATA W
KauecTBO BO3/lyXa Ha TIpaHULE CAHUTApHOM 30HBI (IIOBBICUT JOBEPUE U TO3BOJMUT ObICTpEe
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pearupoBaTh Ha MHIOHUACHTHI). [IpomomxuTth oOHOBIeHWE TpaHcmopTta: k 2030 moBecTH mOIIO
3JIEKTPO- U Ta300ycoB 10 70%, paccMOTPETh NUJIOTHBIA MPOEKT IEKTPUUECKOT0 OOIECTBEHHOTO
TpaHCIIopTa (HAImpUMeEp, HECKOJIBKO 3JIEKTpOOYCOB Ha IIEHTPaJbHOM Mapiipyte). B mudpoBsix
yciayrax — BHEIPUTh CHUCTEMY «yMHBIH ropoa» (riardopMy arperupoBaHHs JaHHBIX) C
UHTETpalueil TOPOJCKHX CEPBHCOB: BHUACOAHAIMTHKA, YYET OSHEPro-norpediieHus 3AaHHi,
YIPABICHUE YJIWYHBIM OCBELIEHUEM I10 JaTYMKaM OCBELUIEHHOCTHM WU IPUCYTCTBUS U T.NI. IDTO
BITUCBIBAETCS B HAIIMOHAIBHYIO 11eJb PD 1o mudposusaiuu ropoackoro xossiicraa [3]. K 2030 r.
MarHuToropck Mor Obl CTaBUTh LIEJIN: CHIYKEHHE COBOKYITHBIX BBIOPOCOB 3arps3HAIONIMX BEIIECTB
Ha 20% ot yposHs 2017 r.; He MeHee 50% ropoackux QyHKIUN YOpPaBIsSIOTCS C UCIIOJIb30BAHUEM
NN wu naHHBIX; OOIIECTBEHHBIH TpPAaHCIOPT OE3BO3BPATHO BBITECHIET CTapble 3arpsi3HSIOIINE
asromoomu (nonst OT > 40%).

s HoBoky3Herka: Bocmons30BaThCsl MOAIEPKKON (DeepaTbHBIX MPOrpaMM H CTaTyCOM
onHoro u3 1eHTpoB Kyszbacca. PekoMeHIOBAaHO YCKOPUTH MPOEKT €IWHON HHTEJUICKTYaTbHOM
TpaHcnopTHOH cucteMbl Kysbacca ¢ yuactuemM HoBoky3Hellka — 0ObEIMHUTH JTaHHBIE T'OPOJIOB
peruoHa, yToObl ONTUMH3UPOBATH JIOTUCTUKY M T'PY30HOTOKU (Ba)XKHO MJIsi YTOJBHOTO PErHOHa,
4YTOOBI TPAH3UTHBIN IPY30BOI TPAHCHIOPT HE YXYALIAT 3KOJIOTHI0 TOpoaoB). PazpaboTaTh 1 Ha4yaTh
peanu3alio «3eJIeHOro IUTa» BOKPYT Topoja (Jecomnocanaok) coBMecTHO ¢ Munnpupoasl PO —
noctryb K 2030 yBenmudeHus 1IeCOMOKPHITOH IIJI0IIAY HA AYITY HaceJIeHHs B uepte ropojaa Ha 30%.
AKXTHBHEe BHEAPATH pa3eibHbIN cOOp OTX0M0B U Waste-t0-energy TeXHOJIOTUU (B TAPTHEPCTBE C
OousHecom, Omaro HopmatuBHas 0Oa3za B P® ymyumaercs). B uudpoBom ympaBreHunm —
HoBoky3HelKy CTOMT BHEIPUTH CHUCTEMY 3JIEKTPOHHOTO MOHUTOPHHIa pabOThl KOMMYHAIbHBIX
ciyx0 (yOopka yiuIl, BEIBO3 MyCOpa) ¢ y4acTHEM TpaKIaH yepe3 MOOHUIbHBIC TPUIOKEHUS (ITO
noBbIcUT 3 dextuBHOCTh KKX 1 ymosrnerBopenHocTs xureneit). K 2030 HoBoky3Herk Mor Obl
HaIEIUTHCA Ha: CHIDKeHUe qHed ¢ HMY (HeOmaronpusTHBIMUA METEOYCIOBUSIMU H CMOTOM) B TOTY
Ha 50%; 100% mnokpeITHE TOpOJa CKOPOCTHBIM HHTEPHETOM; II€PEBOJ MYHHULUIAIBHOIO
TpaHcnopta Ha 100% 5KOJIOrHMYHBIE UCTOUYHUKHU (IJIEKTPO- WIH ra3); 3HAYUTEIbHOE MOBBIILICHUE
MO3ULIMKA B pEUTHUHraX OTKPBITOCTU JaHHBIX U [Q-roponos [16].

Hudposuzanust ¥ ycTOWYMBOE Pa3BUTHE B MOHOTOPOJAX MOJDKHBI PAacCMAaTPHBATHCS Kak
eauHbIil koMiieke. [ludpoBeie TexHONOTHH HE 3aMEHSIOT (YHIAMEHTAIBHBIX KOJIOTHYECKUX
YIy4IIEHUH, HO MOTYT CYLIECTBEHHO YCKOPUTh HUX JIOCTH)KEHHE — Yepe3 MOHHUTOPHHT,
ONITHMU3ALMIO NPOLIECCOB, BOBIEYEHHE KUTENEH. B cBOIO ouepenb, yCTOMUNMBOE pa3BUTHE CO3AAET
COpOC Ha HOBbIE TEXHOJIOTMYECKHE pelleHus (Hampumep, KOHTPOJb  BHIOPOCOB,
5Hepro’pGeKTUBHOCTD), CTUMYIUPYs LudpoBoit cextop. K 2030 rogy Temupray, Maruutoropck
n HoBoky3HEIK MMEIOT IIaHC TPaHC(HOPMHUPOBATHCA M3 «TOPOAOB-3aBUCHUMBIX OT 3aBOJa» B
«yMHBIE YCTOHYMBBIE TOpPOJa», /i€ NMPOMBIIUIEHHOE MPOU3BOJICTBO COEXists (COCYILECTBYET) ¢
YHCTON OKpY’Kalolllel CpeIoi, a )KUTEIH MOJIb3YIOTCS KaueCTBEHHBIMH 3JIEKTPOHHBIMH CEPBUCAMU
U COBpPEMEHHBIM TpaHcmopToM. /Jliast 3Toro TpedyeTrcs dYeTKoe CcleloBaHHE HaMEYEHHBIM
CTpaTerusiM, MeKCEKTOPHOE MapTHEPCTBO U OOMEH JIYYIIMMU [TPAKTUKAMU — KaK BHYTPH CTPaH, TakK
U MexayHapoaHo, B pamkax aBwxkeHuit tunma U4SSC u HVYP. IlpuBepkeHHOCTb uensM
YCTOWYMBOCTH Ha BBICILIEM YPOBHE (TOCYIapCTBEHHOM U KOPIIOPATUBHOM) JOJIKHA COYETATHCS C
JIOKAJIbHBIMH «OBICTPBIMH MOOEAaMMU» U JTOJTOCPOYHOM Bu3MeH Oyaymiero ropona. ToabKo Tak
UHAYCTpUAJIbHBIE MOHOTOPOJIa CMOT'YT BIIMCATHCA B TJI00aIbHYIO IIOBECTKY YCTOMYUBOTO PA3BUTHS
2030 1 oOecreYnTh CBOMM KUTENSIM IOCTOMHOE KaueCTBO KU3HU HA JIECATUIICTUS BIIEPE/I.
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Annomayun. B ycnosusx cmpemumenvrou yugposusayuu OuzHeca u NOBCEMECMHOL
unmezpayuu OHIAUH-UHCIMPYMEHMO8 Npobiema Npo@ecCUOHAIbHO20 BbI2OPAHUSL COMPYOHUKO
npuobpemaem 8cé 601buULYI0 akmyanvHocme. [locmoannas 0ocmynHocms yepes yughposvie KaHaIbl
CB53UL, 8bICOKAsL NIOMHOCTb UHGOPMAYUOHHBIX HOMOKO8 U PA3MbIGAHUE 2PAHUY MeNCOY PAbOmol
U IUYHOLL JHCU3HBIO CO30AI0N HOBbLE 8bl308bl Ol YCMOUYUBO20 YAPABIEHUsI NEPCOHANOM. B dannou
cmambe ucciedyemcst (heHoMen Yupposoeo 8bleopanusi KAk cneyuhuyeckas Gopma MenmaibHo20
UCmoweHusl, B6bi36aHHAs OIUMENbHOU pabomoll 6 oualH-cpede. Paccmompenvi Kirouegvle
NPUYUHBL U MPU22EPbl IMO20 AGNEHUSL, MAKUE KAK SUNEPCEIA3AHHOCTb, UHQOPMAYUOHHBII Nepecpy3
u kynomypa «ecezoa Ha ceazuy. Ocoboe sHumanue yoeneno ananuzy cmpameeuti Digital Detox
HR-npakmuxax: opeanuzayuonuvie Mmepbl NO CHUINCEHUINO YUPDPOBOU HASPY3KU, pA3GUMUE
KOPNOPAMUBHOU  KYJIbMypbl OCO3HAHHO20 UCHOJIL308AHUS  MEXHOA02Ull, 00pazosamenbHble
NPOSPAMMbBL U NCUXOTIOSUYECKAS NOO00ePIHCKA compyOHuKos. Onucanvl npumepsvl YCHEUHO20
BHEeOpeHUsL NOOOOHBIX UHUYUAMUB 8 MEeNHCOYHAPOOHBIX KOMNAHUSX, A MAKN’Ce BblABIEHbL Oapbepbl U
PUCKU, C KOMOPbIMU CMAIKUBAIOMCcs opeanuzayuu npu peanuzayuu Digital Detox-noaumuxu.
Coenan axyenm ua poau HR-ciyscOvl kax kmouegoco Opauieéepa usMeHeHUll 6 NOCMpOeHuU
300p060ot yugposoti cpedvi. Cmamvs npediazaem CUCMEMHBLI NOOX00 K UHMe2payuu cmpameuil
Digital Detox 6 kopnopamugHoe ynpasienue u noOYEPKUBAen Ux 3HAUUMOCMs 051 O0120CPOUHO20
Onazononyyus compyoOHUKO8 U NOBbIUEHUS YCMOUYUBOCMU OU3Heca 8 YCLo8UAX YUpposol
IKOHOMUKU.

Knroueswie cnosa: yugposoe svicopanue, Digital DetoX, HR-cmpameauu, yughpposas cucuena,
Onazononyyue compyoOHUK08, NPOPUIAKMUKA CIMPeccd, YNpasienue nepCcoHaloM.

CoBpemenHas nudponas Tpancpopmanus Ou3Heca paauKkalIbHO H3MEHUIIA XapaKTep padounx
MIPOIIECCOB, ClIEIaB KOMMYHUKAIMIO Oojiee rMOKOM, ONepaTUBHON W JOCTYIHOW B J1000€ BpeMs
cyrok. OHIaiiH-KaHaJIbl CBSI3M, MECCEHIDKEPBI, KOPIIOPATUBHBIE TIOPTAlIbl M MOOWIIBHBIC
MPUIIOKEHHUS TO3BOJISIIOT COTPYIHUKAM BBIOJIHATH 3a/1a4M MIPAKTUYECKH U3 JIIOOO0H TOUKH MUPA U
MOJIICP)KUBATh HETIPEPHIBHBIM KOHTAKT C KOJUIETaMH U PYKOBOACTBOM. OIHAKO BMECTE C STUMHU
NPEeUMYLIECTBAMU BO3HUKAET W HOBas yrpo3a — (EHOMEH IU(POBOrO BBHITOPAHUS, KOTOPBII
MPEJCTABISET COOOM COCTOSHUE MCUXO3MOIMOHAIBLHOTO HMCTOIICHHS, BHI3BAHHOTO MOCTOSTHHBIM
npeObIBaHUEM B IU(POBOIA Cpejie U BHICOKOW HArpy3KOH OT HH(OPMAMOHHBIX TTOTOKOB [1-4]. TTo
JAHHBIM IJI00AJbHBIX HccienoBaHul, Oonee 70% COTPYAHHMKOB NPU3HAIOT, YTO HCIHBITHIBAIOT
CTPECC U yCTAIOCTh M3-3a OUIYIICHUS] «BEYHON MOAKIIOYEHHOCTHY, a 0K0JI0 60% cTankuBaroTcs C
TPYIHOCTSIMU B pPa3rpaHUUCHUH PabOYero M JUYHOrO BpeMeHu [5]. DTO MPUBOAMUT HE TOJBKO K
CHIDKEHHIO TMPOAYKTUBHOCTH W BOBJIEYEHHOCTH, HO U K PHUCKY AOITOCPOYHBIX HETATUBHBIX
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MOCJIEJCTBUI I MEHTAJbHOTO M (PU3MUYECKOrO 370pOBbsi paboTHHUKOB [4-6].HR-ciyx0b1
OKa3bIBAIOTCSl B YCIIOBUAX, KOT/Ia HEOOXOAMMO OajJaHCHPOBATh MEXKAY HOJAECpP)KaHUEM BBICOKOU
3¢ GEeKTUBHOCTH OM3HEC-TIPOIIECCOB M 3a00TOM 0 Oaromoiy4ynu cOTpyaHukoB [6-8]. IlpakTuku
uudpoBoii rurueHsl u crpareruu Digital Detox BBIXOAAT Ha MEPBBIN IUIAH KaK OJUH U3 KITIOUEBBIX
MHCTpYMEHTOB coBpeMeHHOW HR-nonuTtnku. OHU HampaBiieHbl HA CHUYKEHUE YPOBHS LIU(PPOBOTO
cTpecca, NpOoQHUIAKTUKY BBITOpaHHUs U (OPMHUPOBAHHE KYJIbTYpPbl OCO3HAHHOTO HCIIOJIB30BaHMSA
TEXHOJIOTHH B IMOBCEIHEBHOM esaTebHOCTH [6,8].

Llenv uccnedosanus 3aKio4aeTcss B TOM, YTOOBI MPOAHATM3UPOBATH MPUPOLY LU(DPOBOTO
BBIFOpPAHMs, BBIABUTH €r0 KJIIOUEBblE NPUYMHBI U MOCIEACTBUS AJS COTPYIHHMKOB M Ou3Heca, a
TaKXKe MPEeJIOKUTh CUCTEMHBIA MOAXO0J K pa3paboTke M BHeapeHHIo ctpateruit Digital Detox.
Ocoboe BHUMaHME YJEIEHO PACCMOTPEHHUIO JIYYLIMX MHUPOBBIX MPAKTHK, aHAIU3y OapbepoB U
PUCKOB TpH peaju3alMd TaKUX HWHUIHMATHB U (opMupoBaHHIO pekomeHnmamwmii s HR-
CHELHATNCTOB, CTPEMSIUXCS BBICTPOUTh YCTOMUUBYIO U 370pPOBYIO LU(POBYIO Cpely B CBOEH
OpraHu3aIug.

[Mudporoe Beiropanue (digital burnout) mpencrtaiser coboit cneruduueckyro Gopmy
po¢eCCHOHATFHOTO UCTOIIEHUS, BRI3BAHHYIO JITUTEILHBIM BO3ICHCTBHEM HU(PPOBON HATPY3KH U
NOCTOSIHHBIM ~ TIpeObIBAHMEM B OHNaiiH-cpeae [1,2]. B ominmume OT TpaJWIMOHHOTO
HSMOIMOHAIBHOTO BBITOPAaHUS, KOPHM KOTOPOTO 4Yalle BCEro JeXaT B MEXKIMYHOCTHBIX H
OpraHu3allMOHHBIX (haKTOpaX, LHU(POBOE BBIFOPAHHE CBS3aHO C TEXHOJOIMUYECKHM JaBICHHEM
[9,10]. KnroueBbIMH XapaKTEPUCTUKAMH JAHHOTO SIBJICHUS SIBJISFOTCS XPOHHYECKasi yCTalOCTb,
CHIDKEHHE MOTHBALIMM, Pa3ipakKUTEIbHOCTh, OIIYLIEHHE Meperpy3ku MH(opManueil U 4yBCTBO
yTpaThl KOHTPOJIS HaJ pabounm nporieccoMm [6]. LludppoBoe BeIropaHre MOXKET MPOSBIATHCS JTaXKe
y COTPYIOHHMKOB C BBICOKOW CTENEHBIO YIOBIECTBOPEHHOCTH DPAOOTOM, €ClAM HX eXKeIHEBHas
JESITETFHOCTD BKIIIOYAET YPE3MEPHOE B3aMMOACHCTBUE C MUPPOBBIMU TUIATHOPMAMH M KaHAJIAMHU
KOMMYyHHUKaImu [3].

®eHoMeH HH(POBOTO BHITOpaHHUS OOYCIIOBICH ILEIBIM KOMIUIEKCOM (aKTOPOB, CpeIu
KOTOPBIX KJIIOYEBBIMHM BBICTYNAIOT: MOCTOSIHHAs JOCTYHHOCTb — CHUTyalUs, IHpH KOTOPOH
COTPYIHUKH OUIYIIAIOT 0053aTeNbCTBO OBITh HA CBS3UM KPYIJIOCYTOYHO, pearupoBaTh Ha
coo0IeHus U THChMa Jake B Hepabouee Bpemst [6]. MH(bOpMaHOHHBIH meperpy3 — H30BITOK
nHPOpPMANMY, KOTOPBI NPUBOAUT K MEHTAJIbHOH YCTAJIOCTH W CHIDKCHHIO CIOCOOHOCTH
NpUHUMATh OOOCHOBAaHHBIC pelICHHs. [ MMepCBA3aHHOCTh — OJHOBPEMEHHAs KOMMYHHUKAIIHS
yepe3 HECKOJBKO KAaHAJOB, YTO YCHJIMBACT MYIJbTH33Ja4yHOCTh M MEIIA€T KOHIICHTPAITUH.
Pa3MbIBaHMEe TpaHUI] MEXIy paOOTON M JIMYHOM KU3HBIO — OTCYTCTBHE YETKUX BPEMEHHBIX U
MIPOCTPAHCTBEHHBIX PAaMOK MEXIY pabOuYMMHU OO0SI3aHHOCTSIMH W JIMYHBIM BPEMEHEM, OCOOCHHO
XapaKTepHOE s yIaIEHHOH 1 THOpHIHOM paboThI [8].

JIOTIOTHUTENBHO K ATHM (PaKTOpaM MOKHO OTHECTH JIaBJICHHE KOPIIOPATHBHOM KYJIBTYPHI, TIe
CKOpPOCTh OTKJIMKAa M «JOCTYIHOCTb» YacTO BOCIPHUHUMAIOTCS KaK IOKAa3aTeNu JIOSIbLHOCTH M
MPOAYKTUBHOCTH, YTO YCYT'YOIISIET CTPECCOBOE BO3/ICHCTBHE.

[ocaencTBust tu(ppOBOro BEIrOpaHUs MHOTOTPAHHBI M 3aTPAruBalOT Kak COTPYAHUKOB, TaK U
opranuzauuio B 1esioM. Ha mHauBHyaaIbHOM ypOBHE HAOIIOAAIOTCS CHUKEHUE KOHIEHTPALUU U
KOTHUTHBHBIX (YHKIMHA; 3IMOIMOHAIbHAS HCTOIIEHHOCTh M MOTEPS MOTHUBAIMM; IOBBIIICHHAS
pa3apakKuTeNIbHOCTh U KOH(IMKTHOCTb; IPOOJIEMBI CO CHOM U IICUXOCOMAaTUYECKHE 3a001€BaHuUs
[4].

Jliis GusHeca nu(poBOE BHINOPAHUE HECET 3HAUUTEIIbHBIE PUCKHU: CHHYKEHHE KauecTBa paObOThI
U yBEIMYEHHE YHWCJIAa OIIMOOK; BBITOPAHMWE IOBHIIAET BEPOSTHOCTh YBOJBHEHMS LIEHHBIX
COTPYZHUKOB; JOJITOCpOUHas LU poBas neperpys3ka NogpbIBa€T MOPAIbHBIN KIMMAT B KOJIJIEKTUBE
1 0cNalIIsieT KOPIOPATUBHYIO KYIBTYPY.

Oco00 Ba)XXHO OTMETHUTh, YTO LU(PPOBOE BHIFOpaHHE — ITO HE MPOCTO MHAMBUAYaJIbHAS
npobiemMa COTpYAHMKA, @ CUCTEMHBIN BBI30OB JUIsI KOMIAHHWU, KOTOPBIA TpeOyeT KOMIUIEKCHOTO
MOJIX0/1a K PELICHHUIO.
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Digital Detox B HR-koHTekcTe mpencrapisieT co00il KOMIUIEKC LieJIeHANpaBIeHHbIX MEpP IO
CHIDKEHHMIO IIM(POBOI HArpy3KU Ha COTPYAHUKOB C IENIBIO MPOPMIAKTUKU MPOPECCHOHAIBHOTO
BBIFOPaHMsI U YKPEIUIEHUS! UX MEHTAJIBHOIO 3/10pOBbs. B oTiinuMe OT MHAMBHUYaIbHBIX MONBITOK
OTPaHUYUTH UCTIOB30BaHUE T'aJKETOB, KOPIOpaTuBHbIE MHUIMATHBHI Digital Detox BcTpanBaroTcs
B CTPaTeTHI0O YCTOMYMBOTO pPa3BUTHs TEPCOHANA W CTAHOBSTCS BAXKHOW YaCThIO KYIBTYPHI
O6nmarononyuusi. llenb Takux mporpaMM — HE MOJIHBIA OTKa3 OT TEXHOJIOTHH, a Cco3JaHHe
cOanaHCHUpOBaHHONW LHU(PPOBON Cpedbl, T/A€ OHJIAWH-aKTHBHOCTH YIMPABIAETCS OCO3HAHHO |
apdexTuBHO [6].

Kommanum, 3a0otsmmecs O 310pOBbE CBOMX COTPYAHHMKOB, BHEIPSIIOT pPAa3JIMYHbIE
OpTraHU3allMOHHBIC MMPAKTUKH 11 MUHUMH3AIUU HU(PPOBOTO CTpecca, BBEICHUE OTPaHUYCHUI Ha
OTIPABKy MUCEM M COOOIIEHUH B Hepabodee BpeMs (Harpumep, rmocie 18:00 uiv B BBIXOIHBIE THH).
Taxoli moxxon momoraeT (OPMHUPOBATH YBAaXKEHHWE K JIMYHOMY IPOCTPAHCTBY COTPYAHUKOB;
OpraHu3alusl CHElMaJIbHbIX «OKOIIEK» B pACIUCaHUM pabodero [HSA, KOTrJa COTPYAHUKU
MOJTHOCTBIO OTKIIIOYAIOTCA OT TOYTHI M MECCEHKEPOB Ui BOCCTAHOBIICHUS KOHIIEHTpAIUH;
¢dbopmanuzanus IpaHULl MEXIYy OHJAalH- M o]IaliH-aKTUBHOCTBIO COTPYAHHMKOB, OCOOEHHO B
YCIOBHUAX YHANEHHOH M THOPHIHOW pabOThI; KOPPEKTHPOBKA HOPM M TPOLEAYp C Yy4ETOM
MEHTAJIbHBIX Harpy30K, BO3HHKAIOIINX MPH TIOCTOSHHOM padoTe B 1udpoBoit cpexe [11].

®opMUpOBaHNE OCO3HAHHOTO OTHOIICHUS K MCIIOJIB30BAaHUIO TEXHOJOTHI — Ba)KHAsI 4aCTh
Digital Detox. Komnanuu BHEApSIOT Mepbl 00Y4EHHUS COTPYJHHKOB OCHOBAM YIIPABICHUS
IU(PPOBBIMU MHCTPYMEHTAMH, HACTPOIKE YBEIOMIICHWH, MpOodUIakTUKe HUPPOBOTO cTpecca M
onTuMH3anuu pabouero mnpocrpaHctBa [10]; pa3BuTHE HAaBBIKOB TNPHOPHTH3AIMHU 3ajad,
TUTAHUPOBAHMS pab04Yero BPEMEHH W TMOBBIMICHUS JTUYHOU d(dexTuBHOCTH B MUPPOBOI cpenc;
MOJIrOTOBKA PYKOBOJAUTENEH K YIPaBICHUIO KOMaHIaMHu ¢ yuétoM npuHuunos Digital Detox, uro
BKJIFOUaeT (POPMHUPOBAHKE HOBBIX MOJIEIICH JINAepPCTBA U OAIepKKu[12].

Ilonnep:xkka COTPYIHHUKOB Ha IICHXOJOIMUYECKOM YpPOBHE HIpaeT KIIOYEBYI0 pOjib B
ycnemHoctu Digital Detox-MHMIIMATHUB: KOHCYIbTUPOBAaHUE COTPYJHUKOB IO BOIpPOCaM CTpecc-
MEHE/KMEHTa, LIHU(ppoBOil 3aBUCUMOCTH U OanaHca Mexay paboTOH M JIMYHON JKU3HBIO;
OpraHu3aIs KypcoB [0 OCO3HAHHOCTH, IbIXaTeIbHBIM TEXHUKAM H PacCIIa0JICHHUIO, HAITPABICHHBIX
Ha CHIDKEHHE YPOBHSI CTpecca; NMPOBEJCHUE «IHEH 0e3 rajkeToB», BBIC3THBIX MEPOIPHUATUN Ha
npupony 0e3 UCIOoNb30BaHUs LUPPOBBIX yCTPOHCTB, HH()OPMAIMOHHBIE KaMITAHUU 10
(bopMUpPOBaHUIO 310pOBOIT HUPPOBOI KyIbTYpHI [5,13].

MupoBoii OIBIT MOKa3bIBAET, YTO TPAMOTHO BhICTpoeHHbIe Digital Detox-nporpammsl MOTYyT
CYIIECTBEHHO MOBBICUTH OJiarornoiyyre coTpyAaHUKOB. Tak, Volkswagen peann3oBasl MOJIUTHKY
aBTOMATHYECKOTO OTKIIOYECHHSI KOPHMOPATUBHOW TOYTHI IOCIE OKOHYaHHs pabodero JIHs, 4TO
CII0COOCTBOBAJIO CHIKEHHIO YpoBHs cTpecca. Komnanus Daimler BHenapuna gynkuuto auto-delete
IUTSL TTUCEM, TIPUXOSIINX COTPYAHUKAM BO BpEMs OTITyCKa, TIOMOTasi IM MTOJTHOCTBIO OTKITFOYATHCS
oT paboTel. B a3uarckom pernone Bcé Ooiiblliee paclpOCTPAHEHHUE MOMYYAIOT MPAKTUKH «TUXHX
MSITHHID», KOTJAAa OJUH JCHb B HEJIEIIO MOJHOCTHIO MCKIFOYAIOTCS BHYTPCHHUE YaThl U OHJIAHH-
BCTPEYH, YTO MO3BOJISIET COTPYIHHUKAM COCPEIOTOYUTHCS Ha IIIYOOKHX 3adadax. DTH MPUMEPHI
nokaseiBatoT, uro Digital Detox — He wMoma, a peaJbHbIi WHCTPYMEHT TIIOBBIIICHUS
MPOAYKTUBHOCTH M 3a00Thl O MEHTAJIBHOM 3/10pOBbE COTPYAHUKOB, KOTOPBIM HpU TPaMOTHOM
peanu3anuy CTAaHOBUTCS YaCThbI0 KOHKYPEHTHOI'O IPEUMYLIECTBA pabOTOAATES.

OnHuM U3 KIIIOYEBBIX OapbepoB npu BHeApeHuun crpareruid Digital Detox cranoButcs
KOpIIOpaTHBHAs  KyJIbTypa, B KOTOPOHW KyJIbT «IIOCTOSSHHOM  JOCTYIIHOCTH»  HEPEIKO
BOCIIPUHUMAETCSI KaKk HopMa. Bo MHOTMX OpraHM3alusX COXpaHseTCs yCTaHOBKA, YTO OBICTPBIN
OTKJIMK M TOTOBHOCTh paboTaTh BHE CTaHJAPTHBIX 4YacOB SIBJIAIOTCA IPU3HAKAMU BBICOKOH
BOBJICYEHHOCTH U NPOQPECCHOHATBHONH OTBETCTBEHHOCTH. Takas ycTaHOBKa TIOPOXKIAET
BHYTPEHHUE IPOTUBOPEUUS: C OJJHON CTOPOHBI, KOMIIAHUH CTPEMSTCS IPOABUraTh Uieu LU(POBOit
THTUEHBI, C APYrOi — MOOMIPSIOT MOBEACHUE, IPOTUBOPEYAIIee ITUM IPUHIIUIIAM.

JIONIOJTHUTENBHO  BBIJCISAIOTCS  CIEAYIOIIME MPENATCTBHS, €CIM TON-MEHEIKMEHT He
JIEMOHCTPUPYET COOCTBEHHBIM NPUMEPOM BaXHOCTb coOmoneHust Digital Detox, corpyaHuku
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CKJIOHHBI BOCHPHHUMATh WHHUIMATHBY KakK (OpManbHOCTH; YyHWUBEpCAJIbHBIC TIOAXONBI, HE
YUUTHIBAIOIIKE CHEIU(UKY OTpaciu, MaciuTaObl OM3HEca U PeruoHaIbHbIE OCOOCHHOCTH, YacTO
OKa3bIBalOTCS HEI(P(PEKTUBHBIMU; KOMIIAHUM C YCTOSIBIIUMHCS LU(QPOBBIMH IPAKTUKAMU
CTAJIKUBAIOTCS C TPYIAHOCTSMH B TpaHC(HOpPMAIMK IPUBBIYHBIX pab0OUnX MAaTTEPHOB.

ComnpoTuBIEHNE MOXKET UCXOIUTh HE TOJIBKO OT OPraHMU3aINH, HO U OT CAMHX COTPYIHUKOB.
[IpyuymHbBI BKIIIOYAIOT: OMAceHUs: HE OBITh B Kypce MPOMUCXOISINEr0 MM OTCTaTh OT KOJUIET IO
IIPOEKTY; COTPYAHMKM, HPUBBIKIIME K KOHTPOJIIO HaJ KaXIbIM 3TanoM paboThl, 4YacTo
BocipuHuMaioT Digital Detox kak yrpo3y cBoedl 3(pQEKTHBHOCTH; NPUBBIYKA IMOCTOSHHO
IIPOBEPATH YBEOMJIEHUS U pabOTaTh B MHOI'033aJauHOM PEKUME MPEMSITCTBYET Nepexoay K donee
OCO3HAaHHOMY HCIIOJIb30BaHHIO TEXHOJIOTUH.

TexHnueckas HHPPACTPYKTypa HEKOTOPHIX KOMIIAHUI HE MO3BOJISIET BHEAPATH IOJTHOLICHHbIE
npaktuku Digital Detox 06e3 pucka cOoeB B OuzHec-mporieccax. OCOOEHHO ATO aKTyaJabHO IS
OpraHu3aIil ¢ TJIOOAIBbHOW pachpenenEHHON CTPYKTYpOM, TAe HEOOXOJMMO IOAIePKUBATH
KPYIJIOCYTOYHOE B3aMMOJCHCTBUE; CEKTOPOB, 3aBS3aHHBIX Ha OIEPATHBHOE pearupoBaHUE
(HammpuMep, cayxObl nonaepkku, WT-oTaensl); KOMIAHUM, HCHOJIB3YIOLUX  CJIOXHBIE
MHTETPALMOHHBIC PEIICHUS, TJI€ OTKIIIOYCHHE JTa)Ke Ha KOPOTKUN CPOK MOXKET HETATUBHO TOBJIHSTH
Ha pe3yJbTaThl.

Buenpenue crpateruii Digital Detox conpspkeHO ¢ psSAOM PHCKOB, KOTOpPBbIE HEOOXOIMMO
YUUTBIBAaTh: BPEMEHHBIE 3aMeJIJICHUs] pabouuX MPOLECCOB MPH aaTallui COTPYAHUKOB K HOBBIM
NpaBUjaM; WHUIMATABA MOXET BOCIPHUHMMATHCS KakK JOMOJHHUTENbHAs Harpy3ska WiIH
KOHTPOJIbHBII MHCTPYMEHT, UTO CHIXKAET €€ MPUBJIEKATEIbHOCTD; HEyJauHasi KOMMYHHUKALIUS WIN
(dopManbHBI XapakTep MPOTrpaMMbl MOTYT MPUBECTH K TOMY, YTO COTPYIHHKH OyIyT CUHTATh
Digital Detox croco60M KOMIAaHHUU «CHATH C c€0sl OTBETCTBEHHOCThY» 3a MEHTAJIbHOE 3/J0POBbE
nepcoHaa.

Buenpenne crpaternii Digital Detox TpeOyeT He TONBKO pa3pabOTKH U peanu3aluu
WHHUIMATHB, HO ¥ CHCTEMHOTO IMOJIXOAa K MX OIeHKe. V3MepeHne >(QPEeKTHBHOCTH IMO3BOJSET
MOHATH, IOCTUTAIOTCA JIM TIOCTABJICHHBIE LIEJIH, BBIABUTH Clla0ble MecTa NpOrpaMMbl 1 000CHOBATh
e€ 1enecooOpa3sHOCTh ISl PYKOBOJACTBA. be3 MpO3padHbBIX METPUK CYIIECTBYET PHCK, YTO
IporpamMMma OCTaHETCs JIMIIb (OPMaJIbHBIM 3asiBI€HUEM 0e3 pealbHOro BIMSHUS Ha COCTOSHUE
COTPYIHUKOB H PE3yJIbTaThl OM3HECA.

s o0bexTHBHOTO aHanu3a 3¢dexruBHocTH Digital Detox B HR-mpakTuke npuMeHsorcs
CJICYIONIME TTOKA3aTeNN: YPOBEHBb BHITOPAHUS: (PUKCHPYETCS C TIOMOIIBIO PErYJISIPHBIX OMPOCOB
COTPY/IHUKOB U CTaHJAPTU3UPOBAHHBIX IICUXOJOIMUECKUX HHCTPYMEHTOB (Hampumep, mkaina MBI
— Maslach Burnout Inventory); cpaBHeHHE YpOBHSI yaep KaHHs TIEPCOHANA 10 U TTOCIIe BHEIPEHUS
IPOrpaMMBbl; aHAJIW3 KOJMYECTBA OIIMOOK, CPOKOB BBIMOJIHEHHS 3aJad, KauecTBa HMCIIOJHEHHS
00s13aHHOCTEH; OIIEHKAa 0XBaTa U aKTUBHOCTHU cOTpyAHUKOB B Digital Detox-ununuaruax (yyactue
B TPEHUHIaX, KOPIIOPATUBHBIX MEPONPUATHSIX U JIp.); OTCICKUBAHUE CHIXKEHUS YUCIIa IPOIYCKOB
U JHEeW HETPYyJOCIOCOOHOCTH MO MPHYUHAM, CBS3aHHBIM CO CTPECCOM M IICHXO3MOIMOHAIBHBIM
HCTOIICHUEM.

KpoMme konn4yecTBEHHBIX METPHK, Ba)KHO YUYHUTBHIBATH KAaUECTBEHHBIEC I1OKA3aTeNIN, KOTOpPbIE
MIOMOTAIOT BBISIBUTh CYOBEKTUBHOE BOCHPUATHE MPOTPaMMbI COTPYAHUKAMU: (POKYC-TPYMIBI U
AHOHUMHBIE AHKETHPOBAHUS ISl BBISIBICHUS OTHOILEHUS COTPYAHMKOB K MHUIMATHBaM M HUX
BOCTIPUATHSA U3MEHEHUH B LU(POBOM KyJIbType KOMIIAHWHU, OOpaTHAsl CBS3b OT PYKOBOJIUTEICH
noapazaenennii 1 HR-cnermanuctoB o pesynpraram peanusanuu Digital Detox; cOop ucropuit
YCIICIIHOM aJanTaliy HOBBIX MPAKTUK U JIMUHBIX MPUMEPOB COTPYAHHMKOB, KOTOPBIC OLIYTHIIU
yJIy4IIEHUs B KAUECTBE KU3HHU U pabOTe MOCIIE BHEAPEHUS IPOTPaMMBI.

st 5pPeKTUBHOrO OTCIEKUBAHHS MOKA3aTeIe MCIONB3YIOTCS COBPEMEHHBIE IH(PPOBBIE
pemenus: HR-anamutuueckune miatdopmer (SAP  SuccessFactors, Oracle HCM), koTtopbie
BKJTIOYAIOT MOJTYJIH OIICHKH OJIarOnoydrsi U aBTOMaTH3UPOBAHHOTO cOOpa JaHHBIX MO KIFOYEBBIM
MeTpuKkaMm; miaThopmbl 111 onpocoB coTpyaHukoB (Viva Glint), oGecrieunBaromme peryaspHoe
M3MEpEeHHE YPOBHS CTpecca M HACTPOCHUI B KOMAaH[E; CHCTEMBI, TIO3BOJISIIOIINE aHATU3HUPOBATH
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Harpy3Ky COTPYIHUKOB B OHJIalH-Cpele (Hampumep, 4acTOTy YBEAOMJICHHH, IJTUTENbHOCTh
HAXO0XJICHUS B MECCEHJIXKepax), MPH 005A3aTEIHbHOM COOIIOACHHH HOPM KOH(DHUICHIIMAIBHOCTH H
TUYECKUX CTAHJAPTOB.

Jns ycnemHoi peanusanuu crparerun Digital Detox BakHO ciieoBaTh MO3TAHOMY H
CUCTEMHOMY IUIaHy, aJalTHPOBAHHOMY TIOJl OCOOEHHOCTH KOHKPETHOM OpraHu3aliui.
PexomeHnayemple mIard BKJIIOYAIOT aHaIU3 LUGPOBOM HArpy3KH COTPYIHHUKOB C ITOMOIIBIO
OIIPOCOB, MHTEPBbIO U MOHUTOPUHIA PaOOYHX MIPOLIECCOB JUIs BBISBICHUS Y3KMX MECT U 30H PUCKA;
(dbopMynMpOBKa W3MEPHUMBIX IIeNieil (Hampumep, CHHKEHHE YpOBHS BbIropanus Ha 20% 3a rog,
TOBBIIICHUE YIOBICTBOPEHHOCTH pPabOTOI); Co37JaHWE BHYTPEHHEH HOPMATUBHOW 0asbl IO
U(PPOBON TUTHEHE C YUETOM CHeuu(UKHA OTPACIM U KOPHOPATUBHOW KYIBTYpPBHI; OpraHU3aIHs
00pa30BaTeNIbHBIX TPEHUHIOB, BEOMHAPOB M WMH(POPMALMOHHBIX KaMIAHWM, HAIpPaBICHHBIX Ha
(dbopMHpOBaHHE OCO3HAHHOTO OTHOIICHHS K HHU(POBBIM MPAaKTHKaM; 3alyCcK IMPOrpaMMbl Ha
OrpPaHUYEHHOMU TPYIIE COTPYIHUKOB Ul MPOBEPKH IPPEKTUBHOCTH U KOPPEKTUPOBKH MOJXO/10B;
BHEJPEHHUE MPOrpamMMbl BO BCEM OpPraHm3aldy ¢ Y4ETOM IOJYUEHHBIX PE3YJbTAaTOB MWJIOTHOU
¢ba3bl; perynasipHas oOpaTHas CBs3b, aJanTallis PErJIaMEHTOB U OOHOBJIEHHE O0pa30BaTENbHBIX
MHUIMATUB B COOTBETCTBUM C U3MEHSIOIIMMUCS YCIOBUSIMH.

HR-cny:x6a BpicTymaer KitoueBbIM JapaiiBepom Digital Detox-ununmatus, 00benuHss
MHTEPECHl COTPYIHUKOB U Ou3Heca. Baxxubimu 3aauamu HR ctaHoOBsTCS eMoHCTpamus JTU4HON
IPUBEP)KEHHOCTH MPUHLUINAM IUPPOBOH TUrHeHbl co cTopoHsl HR u TOom-meHemxmeHra;
BkioyeHne Digital Detox B KopHopaTHBHBIE MPOTpaMMBbl 37I0POBbS U YCTOWYHBOTO PAa3BUTHS;
obecrieueHHe MNPO3PAYHOCTH IPOrpaMMbl M PETyIspHOE HH(POPMHUPOBAHHE COTPYIHUKOB O
pe3yabTaTax U JOCTUKECHUSIX.

C yuéroM rio6anbHbIX TPEHI0B THOPUAHON pabOThI M pocTa y1alEHHOM 3aHATOCTH 3HAUCHHE
crpareruii Digital Detox Oymer mpomomkate ycuiauBatbest [11]. TlepcriekTHBHBIC HampaBiICHUS
BKJIIOUAlOT o0beauHeHuWe mpaktuk Digital Detox ¢ Moaymsamu  (U3HYECKOTO H
MICUXOAMOLIMOHAIIBHOTO 3/10POBbs; HMCIOJb30BAaHHUE HCKYCCTBEHHOTO HWHTEJJIEKTa MU OOJIBIINX
JAHHBIX U1 OJCTPOUKM MPOrpaMM MO UHAMBUyaIbHbIE TOTPEOHOCTH COTPYAHHUKOB; pa3BUTHE
HOPMATHBHBIX aKTOB, 3aKPEIUIIONIMX IMPaBO paOOTHUKOB Ha IU(POBON IepephiB (HAIpuMep,
aHaJor (paHIy3CKOTO «IIpaBa Ha OTKIIIOUCHUE).

HR-city>x6am nipeICTONT HaXOAUTh OaaHC MEXIY PAaCcTyIIUMH TPeOOBaHUSAMHU K ITUPPOBOI
3G (HEKTUBHOCTH U HEOOXOIMMOCTBIO MOJNJCPKAHUS MEHTAJIBHOTO 3J0POBbS COTPYAHUKOB. B
YCJIOBHSIX TIOCTOSTHHOM TpaHCchOpMaIi TEXHOJIOTHN yecTounBbId yenex Digital Detox Bo3morkeH
TOJILKO NMPH KOMITJIEKCHOM MOJIX0/1€, KOTOPBIN coueTaeT 3a00Ty O YeJIOBEKe, aJallTUBHOCTh OU3HECa
Y TOTOBHOCTbH K KYJIBTYPHBIM U3MeHEHUsIM. BaxkHo nomHuth, uto Digital Detox — 3To He pa3oBas
aKIus U He MOJIa, a J0JITOCPOYHAsl MHBECTHUIIMS B UEJIOBEUECKUI KaluTal, KOTopas ClocoOOHa CTaTh
KJIFOUEBBIM (DAKTOPOM KOHKYPEHTHOTO MPEUMYILECTBAa KOMIIAHUU Ha PbIHKE TpyAa OyayIIero.

Hudposuzamus O6M3HEC-POIIECCOB U PACIPOCTPAaHEHHE THOPUAHBIX U YNAIEHHBIX (HOpM
3aHSITOCTH KOPEHHBIM 00pa3oM H3MEHWIH (opMaT padOThl COTPYIHUKOB, CIENaB IUPPOBbIE
TEXHOJIOTMM  HEOThEMJIEMOM  YacThl0  IOBCeAHEBHOW  aesrenapHocTh[11l]. Bwmecre ¢
[IPEUMYLIECTBAMH, TAKUMU KaK TMOKOCTb U MOOMJIBHOCTb, OpPraHM3allui CTOJKHYJIHCh C HOBBIM
BBI30BOM — (PEHOMEHOM LHM(POBOTO BBHITOPAHHUS, KOTOPOE CTAHOBUTCS CEPHhE3HOM Yrpo3oi He
TOJIBKO Ul 3I0POBbs COTPYIHUKOB, HO U JJIs1 YCTOMUMBOCTH Ou3Heca B 1esioM. PaccmoTpeHHbIe
ctpateruu Digital Detox 1eMOHCTpUPYIOT NOTEHIMAN 110 CHIKEHHUIO YPOBHS LIU(PPOBOro cTpecca,
BOCCTAQHOBJICHHIO MEHTAJIBHOT'O 3/10pPOBbs IIEPCOHANA U (POPMUPOBAHUIO KYJIbTYpbl OCO3HAHHOT'O
UCIIOJIb30BaHUsl TexHoloruil. MccnenoBanue moka3ano, 4YTO YCIHEIIHOE BHEAPEHHUE TaKUX
cTpaTeruii TpeOyeT KOMIUIEKCHOIO TIOAXO0/a, BKJIIOYAIOIIEr0 OpraHU3allMOHHBIE MEpHI,
00pa3oBaTesIbHBIE MPOrPAMMBI, IICUXOJIOTHYECKYIO TOJIECPKKY U CUCTEMHOE MOHHTOPHUpPOBAHHE
pe3ynbraroB. [Ipy 3ToM BaXKHO y4UTHIBaTh Oapbepbl BHEIPEHUS — KAaK HA YPOBHE KOPIIOPATUBHOMN
KyJIbTYpbl, TaK M Ha WHAMBUIYAJbHOM YPOBHE COTPYJHHUKOB — a TaK)X€ TEXHOJOTMYECKUE
OIPaHUYEHUS, KOTOpbIE MOTYT HPENATCTBOBaTh peanu3aluy WHUIMATHB. ONBIT BEIyLIMX
KOMITAHUH TMOJTBEPKAAET, YTO TPAMOTHOE YIpPaBJICHHUE STUMH OapbepaMH MO3BOJISET M30€XKaTh
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puckoB u TpanchopmupoBaTh Digital Detox u3 ¢opmanbHoro Habopa mep B 3(PQPEKTUBHBIH
WHCTPYMEHT MOBBIIIEHUSI OJIArONMONy4ns MepcoHana. B I0ArocpodHoi mepCcreKTUBe CTPAaTeruu
Digital Detox MOTyT CTaTh BaKHBIM 3JIEMEHTOM KOPIOPATHBHOMW MOJIMTHKU U CIIOCOOOM CO3/IaHM S
KOHKYPEHTHBIX MPEUMYIIECTB Uit pabotomatens. [IoCTOSHHOE COBEpPIICHCTBOBAHHME MPAKTUK
U(PPOBOY TUTUEHBI, aTANITAINS TPOTPAMM IT0/T MEHSIOIIHECS YCIIOBUs pabOTHI M HCKpEHHsIS 3a00Ta
0 MEHTaJbHOM 3/I0POBbE COTPYJHUKOB OYIyT KIIOYEBBIMH (DAaKTOpaMU yCTOWYMBOIO ycrexa B
YCIOBHSX nmaibHeWmeld nudpoBuzanuu SKoHOMUKH. Takum o6paszom, HR-crmyxObl 3aHMMaroT
CTPATETUYECKYIO MO3UIHI0, CTAHOBSACH MPOBOJHUKAMH M3MEHEHHMI U rapaHTaMH OajlaHca MEXITY
TEXHOJIOTHYECKAM TIPOTPECCOM M 4YeloBeuecKuMHU moTpedHocTsamu. Digital Detox — 3To
MHBECTHULIUS HE TOJBKO B 3/T0POBbE COTPYAHUKOB, HO U B Oy/yllee Bceil opraHu3anu.
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NPAKTAYHBIN IIJIAH CPABHEHUS TEMUPTAY C «YMHBIMA»
MEI'AITIOJIMCAMMU EBPOIIBI U COCEJHUMH NHAY CTPUAJIBHBIMH
rorOJAMHU PO

I'EJIBMAHOBA 3051 CAJIMXOBHA
Ipodeccop, Kaparannuuckuii unaycTpraibHbiii yHuBepeutet, Temupray, Kazaxcran

AIIUMOB TI'AJIBIM ABUXAHOBUY
Maructpant, KaparaninHckuil ”HAyCTpUAIbHBIN YHUBEpCUTET, Temuptay, Kazaxcran

Annomayun. Temupmay xax unoycmpuanvhwlii yenmp Kazaxcmawa cmankueaemcsi c
8b13080M YUPDPOBOU mMpanchopmayuu u nepexooa K KOHYenyuu yMHO20 YCmoudugozo 2opooa. B
cmamuve Npeoylodicer 08YXJIUHEUHbLI CPAGHUMENbHBIU NO0X00 — «0A308a51» U «ACNUPAYUOHHASLY
JUHUU — 0151 OUASHOCMUKU VPOBHS YUPDPOBOU 3peloCmu 20p00a HA OCHOBE MENCOYHAPOOHbIX
cmandapmos 1SO 37122 u U4SSC. Paspabomana npuopumemuas Mampuya yughpoevix UHUYUAMUS
€ aKyeHmom Ha bvicmpole n06edbl, MAcCuMaduposanue u cmpameuyecKoe GUOeHue.

Knrwoueevie cnosa: yupposusayus, ymuoiii 2opoo, U4SSC, ISO 37122, copoockoil ananus,
Temupmay, 3penocms, ean-anaius, ESG.

Temupray — TrOpoa ¢ HHIYCTPUAIBHOH CHEIU(PUKON ¥ 3HAYUMBIM JKOJIOTHYECKUM
HacJeIueM, HYXKIaeTcsl B MOJCPHHU3AIMUA TOPOJACKOW Cpeibl ¢ OpHEHTalUed Ha YCTOWYHBOE
pa3Butre. COBpEMEHHBIE BBI30BBI TPEOYIOT CHCTEMHON ITU(pPOBOW TpaHCPOPMALINU, OCHOBAHHOM
Ha MEXyHapOHO MPU3HAHHBIX CTaHAAapTaX. B yCIOBUAX pacTyieit KOHKYPEHIIHH 32 UHBECTUIIUU
M YeJOBEYECKHH KaluTall, TOPOJCKON HU(PPOBOH OOJIMK CTAaHOBHTCS HE TOJBKO (HAaKTOPOM
YCTONYHUBOCTH, HO U JIpailBEpOM 3KOHOMHUYECKOTO POCTA.

Hayunas HoBM3Ha: BrepBble mnpeasioskeHa MOJENb CPaBHEHUS HHIYCTPHUAIBHOTO Topoja
Kazaxcrana ¢ eBporneickuMuy MeranojiucamMy 4epes ABOWHYIO CTpaTeruto (6azoBas/acupanoHHas
nuHus) 1 Hanoxxkenue U4SSC-uHANKATOPOB HA MATPUILY TPOEKTHBIX MPUOPUTETOB.

[IpakTrdeckas 3HAYMMOCTh: Pe3ynbTaThl MO3BOJISIOT aAMUHUCTPAIMH TeMUpTay BHICTPOUTH
yIpaBiIsieMyto HUPPOBYIO CTPATETHIO U 0OOCHOBATh MPOEKTHI MEPE/l UHBECTOPAMHU, JOHOPAMHU U
ESG-bonnamu.

Jlns aHanu3a ObUIa CIIOJIB30BaHA CIIEAYIONIAs METOInYecKasi KOHCTPYKIIMS:

CpaBHUTENBHBIN aHATN3 TIO IBYM JIMHHSIM:

basoeas nunus — roposaa, conocTaBUMbIE IO MPOMBIILIEHHOMY MTpoduiio (MarHuToropcek,
Hosoky3uenk, LIIbiMKeHT);

Acnupayuonnas nunus — Topoaa-nuaepsl mudpoBoi 3penoctu (AMcrepaam, bapcenoHa,
Tannunn).

Juarnoctrka 1o ctagnaptam: 1SO 37122:2019 — noka3zaTteim yMHOTO TOPO/a;

U4SSC — KPI pamka ycToH4MBBIX HU(POBBIX ropoioB. Monens 3penoctu: OcHoBa —
Hurterpamuss — OTkpbeITOCTs — ABTOMaTu3anus — I[Ipornos. I'sm-ananus (Gap Analysis) —
BBISIBJICHHE Pa3phIBOB MEXy TEKYIIUMU U 1IeTIeBbIMH 3HaYeHUsIME 10 10+ nuaankaTopam. Matpuna
MIPUOPUTETOB: KiacCU(PUKalUg WHULIMATUB Ha OBICTpBIC MOOENbI, MacIITAOUpyeMble MPOEKTHl U
CTpaTEruuecKoe BUICHHUE.

Temupray HyXkaaeTcs B NOJXOZAE, KOTOPBIH COYETAET pealiu3M C YCTPEMJIEHHOCTHIO B
Oyaymee. /171 3TOT0O HCIOIB3YETCSl METOIMKA CPABHEHUS 110 IBYM HANpPaBJICHUSAM:

basosas nunus: ropoma CcO CXOXKMMHU pecypcamMH U YHPaBICHUYECKUMH MOJEISIMU
(Maruaurtoropck, HoBoky3Henk);

Acnupayuonnas  nuHusA: TOopona-QPOHTUPHI, pPEATU3YIONIME IEpelOBble  MPAKTUKU
(Amcrepnam, bapcenona, Tamnunn)(tabmunal).
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Tabauua 1 — JIBOHHOHN pakypc Kak cTpaTerusi pa3BUTHs

JIunus cpaBuenus | Llens IIpumepsl Kirouesas Beirona
Onenka Tekyuero | Maruuroropck .
R Pei, CpaBHUMOCTbH YCIIOBUI
basosas noJjoxeHus u «opictpole | HoBoky3Helk,
U OIOIKETOB
1100e1bl» [IpIMKEHT
. AmcTepnam, [IpuBneyenune
BroxHoBiasronmi
AcnupanoHHas bapcenona, WHBECTOPOB, ESG-
opueHTup k 2030+ N
TammHH apTHEPCTB

B ocHoBy nonoxxensl MexayHapoanble ctannaptel: 1SO 37122:2019 — cuctema nokasaresnei
s oneHku "ymuoctu" ropoma [1]. U4SSC (ITU/UNECE) — KPIl-pamka 1 ycTOWYMBBIX U
dposeix ropoaoB [2]. Cranmapter U4SSC (United for Smart Sustainable Cities) wmu 1ISO 37122
3TO MOIIHBIA HHCTPYMEHT JAUArHOCTHKH M CTPATETHYECKOTO IJIAHUPOBAHUS, OCOOCHHO IS TAKUX
MHIYCTPHAIBHBIX TOPOAOB, Kak Temupray.

U4SSC - sto maummumaruBa OOH, co3maHHas IS TOUICPKKH "YMHBIX M YCTOHYHMBBIX
ropozaoB". [Ipemnaraet cuctemy u3 6osee ueM 90 HHAUKATOPOB — B c(hepax IKOHOMUKH, IKOJIOTUH,
oOmecTBa, nupoBU3aIUH, YIIPABICHUS.

ISO 37122 - 510 MeXIyHApOIHBIN CTaHIAPT, KOTOPBIH COACPKUT YETKO HOPMUPOBAHHBIC
MIOKa3aTeJM, IOMOTAOIINE OLECHUTH 3PEJIOCTh TOPOJa B TAKMX HAIPABICHHUAX, KAaK: 3JICKTPOHHOE
MIPABUTENIbCTBO, MHTEIICKTYAJIbHBIA TPAHCIOPT, YIPABJICHHUE IAHHBIMH, OXpaHa OKpPY)KarolleH
Cpebl, BOBJICYCHNE TPaKIaH.

OTH CTaHIAPTHI TO3BOJIAET HE Beienyto BHeAPsATs U T-pemenus, a miaHOMEpHO ABUTaThCs 110
cryneHsM 1HdpoBol 3pernocTd. J[aloT BO3MOXKHOCTH CpaBHHBATH ceOs C JAPYTMMH TOpPOJaMH,
BBISIBIISITH Pa3phIBHI (gap) U pOpPMUPOBATH IIETIEBBIC POTPAMMBI.

Tabnuna 2 — OcHOBHBIE KJIacTepbl U IpuMepsl nHAMKaTopoB ISO 37122
Kiactep IIpumeps! MHIUKATOPOB
Honst  xutemeir ¢ pgoctynom k  e-Gov,
unTerpanus e-1D
MoOunpHOCTh OnnaitH-TpeKuHT, U(PPOBBIE OUITETHI
Smart-metering, yrnpaBieHHE pacxoI0M yepes3
IPUIOKEHHUS
KonnyectBo open-data HabGopoB, ydactue
ropokaH B OIpocax
CucreMbl MOHUTOPHUHTA KauecTBa Bo3ayxa, U1
B pearnpoBanuu Ha YC

[Mudposoe ynpaBieHue

DHepreTuka U BOJJOCHAOKEHHE

OTKpLITBIe JaHHBIC U Y4aCTHC

NudpactpykTypa U yCTOWIUBOCTH

U4SSC - Mogenb mudpoBoii 3penoctu ropoga: OcHoBa — MuTterpanuss — OTKPBITOCTh —
ABromatuzamusi —  llporno3. HabGop U4SSC-unnukatopoB, corimacoBanHbix ¢ ISO
37122.CpaBHHTEIBHBIA aHAIA3: MEIUAHHBIC 3HAYCHUS 110 MUpy[3](Tadimma 3).

Ta6muma 3 — JIlnarnoctuka 2025: Temupray, Marautoropck, HoBoky3Henx
IToka3zaresnpb Temupray Maruutoropck | HoBoky3Henk
Yucno ABTOMATUYECKUX MOCTOB 9,6 [3] 113 10.1
KOHTpoJIg Bo3atyxa (Ha 100 TbIC. KUT.)
JloJist Oe3HAIMYHBIX TOE3/I0K 95 % [5] 88 % 90 %
[IpoekTsl mapTUCHUIIATUBHOTO OrOIKETa 7.36] 8,2 6.5
(ra 100 TBIC. KUT.)
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Temupray yxKe JTOCTUT BBICOKMX pPE3YJIbTaTOB B IM(POBH3AIMK TpPAHCIIOpTAa W
HSKOMOHHUTOpPUHTA, YTO cO34aéT OCHOBY Uil MaclITaOupyeMblXx uHUIMAaTuB. Tabmuma 3
JI€MOHCTPUPYET, 4To TemMupray MMeeT KOHKYPEHTHBIC IIOKa3aTeiaH M0 OE3HAJIMYHON oIiare U
HKOKOHTPOJIIO, HO OTCTAET MO NAPTUCUIIATUBHOMY OIO/IKETY.

Hawmu npoussenen I'an-aHanu3 — 3To METOJT COTMOCTaBICHUS TEKYIIETO COCTOSHUS TOpoJia ¢
LEJEeBBIMM WM STAJIOHHBIMUA 3HAYEHUSMH, KOTOpbIe 3a()UKCHPOBAaHBI B MEXKIYHApPOIHBIX
CTaHJapTaXx. B JaHHOM ciydyae Mbl aHalIM3MpyeM, HACKOJbKO IOKa3aTenu Temupray
COOTBETCTBYIOT KiIt0ueBbIM MeTpukam [SO 37122 [1] u pamke U4SSC [2]. DT0 MO3BOJISET BBISIBUTH
«pa3pbIBbD» (OT aHIII. Jap) — HaIpaBJICHHUS, IJIe TOPOJ] OTCTAET U HY)KIAETCS B Pa3BUTHHU.

[Ipouenypa nposenenust ran-aHanusza 1o ISO 37122 u U4SSC nns Temupray:

1.3 Gonee wem 130 moxkazarteneii BeiOuparorcst 10—12 KiIo4YeBBIX (HAMpUMEp: YHCIIO
JTaTYMKOB BO3/yXa, A0 HU(PPOBBIX rocycnyr, MapmpyTsl ¢ GPS, npoekThl ¢ ydacTuem rpaxxaas).

2. ln8 KaxkAoro IokasaTessl PacCUMTBHIBAETCS 3HAYEHHE HA OCHOBE OTKPBITHIX JAHHBIX U
cTaTucTUku Temupray.

3.3nauenus Temupray CpaBHUBAIOTCS C MEIUAHON TOPOAOB, MPOMIECAIINX CEPTUPUKALINIO
U4SSC — ato 6omee 150 ropooB o BceMy MHPY.

4.Pa3Hunia MeX1y 3TUMHU 3HAUYEHUSMH M €CTh TOT CaMbIi «I31» (pa3phiB), KOTOPBIN HYKHO
YCTPaHUTH C MMOMOIIBIO MTPOEKTOB U pedopM.

[Tpumep: ecau B cpenHeM 45% aBTOOYCHBIX MapIIPYTOB B CEPTU(MHIMPOBAHHBIX T'OPOAAX
nmeroT GPS-otcnexuBanue, a B Temupray — mnoka 0 %, To ram cocTtaBisieT 45 MPOLEHTHBIX
IYHKTOB. JTO KOHKpPETHasi TOUKa pocTa, KOTOPYIO MOXKHO 3aKpbITh, HAIIPUMED, Y€pe3 BHEAPEHUE
(GYHKIMOHATBHOCTH «BIKY aBTOOyCc» B ONAY !-IipuiiokeHHH.

Hwxe npexacraBieHa Ttabmuua ¢ TakuMu paspeiBamu: OneHka no 10+ KiIo4eBbIM
MHAMKATOpaM BbISIBIISIET, B 4€M Temuprtay oTcTaét oT MeauaHHbIx 3HadueHnii U4SSC-roponos [4].
K 10 xmroueBbix KPI 17151 €kerogHOr0 TPEKUHIa OTHOCSAT YHMCIIO aBTOMAaTHYECKUX CTaHIUM BO31yXa
[9]; % mmdpoBsx TOcycayr [2]; ypoBeHBb HCIONB30BaHUA open data [5]; mMpoeKThl HAPOIHOTO
Oromkera [6]; BpeMs pearupoBaHuUsl SKCTpeHHbIX ciyx0 [10]; % wmapmpyroB ¢ GPS [4];
KommdectBO Bo e-1D momp3oBarteneit [2]; 00péM ESG-unBectunmii [8]; mHTErparms nndpoBhIx
wiatdopm [3]; KOTUIECTBO BO MEKAYHAPOAHBIX MapTHEPOB [4]. (Tabmuia 4):

Tabnuna 4 — Ouenka mo 10+ KII0YEBBIM HHIUKATOPAM

WNupukaTtop Temupray Menmnana U4SSC GAP

% MapuipyToB ¢  OHJAiH- 0% 45 % 45 0
TPEKUHTOM o
Kon-Bo open-data Habopos 18 [5] 34 -16
Hurerpanus  e-ID / e-Gov yACTHHAS HomHas o
CEpBHCOB

[IpoBenénHas oIeHKA KIIOYEBBIX WHAMKATOPOB HHU(POBU3AIMU IMOKA3bIBAET, YTO TOPOJ
Temupray 3HaYUTENBHO OTCTAET OT MEIMAHHBIX 3HAUEHUU T'OPOJOB, PEAIMU3YIOUIMX CTaHAAPTHI
U4SSC. OcobeHHO OCTpO BBIIESIOTCS CIEAYIONIUE Pa3phIBBI (gap):

[TonHoe oTcyTcTBUE OHNAlH-TpekuHra MapupyToB (0 % npotuB meauansl 45 %) yka3blBaeT
Ha HU3KUH ypOBEHb HU(PPOBHU3AIMHU B Chepe TOPOICKOTr0 TPAHCIIOPTa U MOOMIBHOCTH.

HenoctaTounoe KOMMYECTBO OTKPHITHIX Ha0OpoB naHHbIX (18 mpotuB meamansl 34)
JIEMOHCTPHUPYET CIa0yI0 MOJUTHKY MPO3PAYHOCTH U TIOCTYITHOCTU TOPOJCKON HHPOPMAITUH.

Yactuunas unterpamnus nudposoit unentudukanuu (e-1D) u 251eKTpOHHOTO MPaBUTEIbCTBA
O3HAYaeT, 4TO JKUTEJSIM Tropoja HEIOCTYIHBI IOJHOIEHHBIE IHU(POBBIE CEPBUCH HAa YPOBHE,
npuHsToM B 3peiibix U4SSC-roponax.

[MomydeHHble pe3yiabTaThl MMO3BOJISIIOT YTBEPXkKAaTh, YTO TemHupTay HAXOIUTCS HaA
MEepexoaHoN craauu Mexay ypoBHAMH «MHTerpauus» u «OTkpbITOocTh». s BbIXOJA Ha
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CJIEIYIOIINN YPOBEHb 3PEIOCTH HEOOXOIUMO YCTpAaHEHHUE BBISIBICHHBIX Pa3pbIBOB (gap), Mpexie
BCEro B 00JIacTAX TpaHCHOpTHOfI HH(bOpMaTPI3aI_[HH, AOCTYIIHOCTU OTKPBITHIX JAHHBIX W IMOJIHOTBI
BHeApeHUs] LU(PPOBBIX roCyciayr. DTH HapaBiICHUs MOTYT CTaTh OCHOBOW JJISl IOPOKHON KapThl
uGpoBoi TpaHchOpMALMK TOPOAA C MPULEIOM Ha JOCTI)KEHHE CTaAui «ABTOMATHU3ALUA» U
«[Ipornos» B cpenHecpouHoii nepcnextuse(rpapux 1).

MonoxeHwe TeMmupTay B MOAENW 3pENOCTM UM poBOro ropoga

[porHos He pocTurdyTo

ABTOoMaTW3auma He AOCTUrHYTO

OTKpBLITOCTL He A0CTUrHYTO

MpoiaeHo

WHTerpaumna

OcHoBa

I'padux 1 - [Nonoxenue Temupray B Mojenu UG poOBOro ropojaa

I'paduk, HArISIIHO HEMOHCTPUPYET TEKYIIyIO CTaauio TeMupTay B MOJENTU 3pENIOCTH
mudpoBoro ropojaa: mocturuyra cramus «WHTErpamus», HO emé He NPOWUICHBI ITaIlbl
«OTKpBITOCTHY, «ABToMaTH3aus» u «lIporno3». I'paduk Buzyanusupyer TeKyluil ypOBEHBb
mupoBol 3penocTd ropoja TemupTay COTJAaCHO MATHCTyNeH4YaTod moxenu: «OcHoBa —
HNuterpamus — OTkpbeiTocTh — ABTOMatuzauus — IIporHos3y». Ilo cocrosnuto Ha 2025 ron,
Temupray Haxoautcs Ha BTOpoW crtaauu — «MHTErpanmus», 4rto o3HadaeT Hanuuyue 0a30BOM
uppoBoi MHPPACTPYKTYpbl MU YAaCTHMYHOE MOJKIIOUYEHUE K AJIEKTPOHHBIM cepBucaM. OJIHAKO
cienywomue 3tanbl — «OTKpBITOCTE», «ABTOMaTm3auus» u «lIporHos» — mnoka ocTaroTcs
HEJOCTUTHYTBIMH. OJTO TOATBEPKIAETCA OTCYTCTBUEM  OHJIANMH-TPEKHMHIa  TpaHCIOPTa,
OTrpaHUYEHHBIM KOJIMUYECTBOM OTKPBITHIX JaHHBIX U HEMOJHOW peanu3annei e-Gov cepBUCOB.

Jlns manpHEHIIero ABMXKEHUS 1O MOJENH 3pPEIOCTH He0OXOIUMO yCUJICHHE HampaBlICHUH,
CBSI3aHHBIX C JOCTYITHOCTBIO ITU(PPOBBIX JAHHBIX, PACIIMPEHUEM IJIEKTPOHHBIX TOCYIapCTBEHHBIX
yCIyr ¥ BHEAPEHUEM HMHTEIIEKTYalbHBIX cUCTeM. BekTtop nudpoBoii Tpanchopmammu JOIKEH
OBITh OPHEHTUPOBAH HA COKPAIICHUE BBISIBICHHBIX T'3IIOB U MPHOIMKEHUE K JTYYIIUM MPaKTHKAM
U4SSC-roponos.

Hcnons3yemas moaens 3penocta ymMHOTo ropoza: «OcHoBa — UuTterpamust — OTKPBITOCTh
— ABromartuzanus — [Iporuos» [3], mpeacraBiseT coOOW MOATAMHBIN MyTh Pa3BUTHUS TOPOJCKOM
M poBHU3aIMH, KOTOPBIM IMOMOraeT CUCTEMHO BBICTpauBaTh BHeApeHUE TexHojorui. OnuH u3
CaMbIX NMPU3HAHHBIX MEXAYHAPOIHBIX MOJX0/I0B BKIIOYAET 5 yPOBHEM:

Tabnuna 5 — Monens 3penocT yMHOTO TOpoJia

YpoBeHb XapakTeprucTHKa Lenb
Pa3po3nenHbie n(poBbIe CLICHUS:
p i p p [Toctpoute  3JIEMEHTaApPHYIO
1. OcHoBa KaMephl, JTaTYHUKH, e-OMJIETHI, HE
uppoBYI0 HHPPACTPYKTYPY

CBsI3aHHBIC MEX]Ty COOOM

CepBuChl HAaYMHAIOT OOBEIUHATHCS Yepe3
obmyto marpopmy (Hampumep, Open
Data, API, cutyaninoHHbl€ [IEHTPHI)
JlaHHBIE U CEPBUCHI CTAHOBSITCS JTOCTYITHBI
rpaxgaHaM W OusHecy  (mamOop.sl,
NapTUCHUITATUBHBIN 00 KeT, open-data)
[lpouieccsl  ympaBnenus — (TpaHCHOPT,
9KOJIOTHs,,  0€30MacCHOCTh)  HAYMHAIOT
pearnupoBaTh Ha JAHHBIC ABTOMAaTHYECKH

[ToBbICcUTE 3(hPeKTUBHOCTD 32

2. MnTerpanus N
CU€T HEHTpaIU3aLUU

IloBBICUTH J0BCpHUC,

3. OTKpBITOCTH
IIPO3PAaYHOCTh U BOBJICUEHHE

Yckoputhb HPUHATHE

4. ABTOMATHU3ALAA o
pelieHui, CHU3UTh Harpy3Ky

Hcnonp3yrores nudposeie aoitnuku, MU, | Ynpasnenue CTaHOBUTCS
5. IIporuos big data mis mporHo3upoBaHus OYAYIIMX | MPOAKTUBHBIM u
CIICHapHEB CTpaTeruuecKuM
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Ha ocHoBaHuM aHanu3a peaau30BaHHBIX U UAYIIMX IIPOEKTOB, TeMupTay nepemen ¢ ypoBHs
«OcHoBay K ypoBHI0 «/HTerpanus» 6iarogaps cleayroluM Npru3HaKam:

Tabauua 6 — [IpusHaku 3penoctu

U(PPOBBIMU CUCTEMAMU

[IpusHak 3penoctu IIpumepsl B Temupray KomMmeHTapuii
ONAY! + CTaTHCTHUKA
Cesi3p  MeXIy  pa3HbIMH | JBIXKEHHs, open-data-moprain, | laHHbIe Ha4YMHAIOT

HCIIOJB30BAaTHCA COBMCCTHO

Hauamno ucnions3oBanust API n
miaThopm

IIPOEKTBI «Ilemexon» c
BUJIcO(UKCaIen

TemaTtnueckue pasaensl Ha
data.egov.kz ¢ naHHBIMEU

Temupray oOHOBISIOTCS Yepe3
API [5]

OTKpI)IBaIOTCH BO3MOXXHOCTH
JJIA BHCIIIHUX p8.3pa6OT‘II/IKOB

MunmmatnBa 1o  CcO30aHHUIO

HenTpanu3oBaHHas namidopaa KadecTBa Bo3ayxa | basuc sl CHTyallMOHHOTO
BU3yaJIN3aIUsl JaHHBIX (Ha OCHOBE Airkaz U | IIeHTpa
ecomonitor.arcelormittal.kz)
«bromxer HAapOJIHOTO
IMogkmroueHue ydqacTusi» ¢ OJEKTpoHHBIM | [Ipw3Hak  BOBIEYEHHUS  Ha
00IIIECTBEHHOCTH rOJIOCOBAaHWEM U CTaTyCOM | CTaJHMH UHTETPAIluU

MPOEKTOB [6]

Uto HEeoOxoauMo A Tiepexoa K cieayromumM ypoBHaM? [lepexon k ypoBHIO OTKPHITOCTh
(2026-2027): cozmanue ropoackoii ButpuHbl ganHbix (Temirtau Open Air); BHeApeHHE AaIO0OPIOB
WCTIOTHEHUH O10/KEeTOB U MU(PPOBON KapThl oOpaieHuii rpaxnan (mo moaenu Decide.Barcelona).
ITepexonq x Astomarmsamu u IlporHosy (2028-2030): wunTerparus nuppoBOro ABOHHHKA
MPOMBILIUICHHOTO KJacTepa; BHenpenue MHM-mozmeneit mporHo3upoBaHusi 3arps3HEHUM, MPOOOK,
aBapuil 1 OIOKETHBIX PUCKOB.

[pumep: Oxomormveckuid MoHUTOPUHT.2025: YcTaHOBKA JOMOJHHUTENBHBIX JTATINKOB
(mpumep Maruutoropcka) [7]. 2026-2027: [TyOnuunslii nambopa u kpayakapra (6apcenoHckas
monenb Decide). 2030: UuTerpanust ¢ mudpoBbIM TBOHHUKOM MPOMBINIICHHOTO Kiactepa (1o
obpasuy bapcenonsl/AMcrepaama) [8].

[epexox oT Moaeny UPPOBON 3pENIOCTH K MPAKTHYECKUM IIIaraM IO Pa3BUTHIO TpeOyeT He
TOJIBKO aHaJIM3a TEKYLIEro COCTOSHHMS, HO M PAcCTAaHOBKH IPUOPUTETOB IO HAMpaBIICHUSIM
ynyumiennii. Ha cragum «MHTerpanus», B KOTOpoW cerdac Haxoautcs Temupray mo monenu
3penoctu («OcHoBa — MuTerpauus — OTKpbITOCTh — ABTOMaTH3anus — [IporHos»), ocobeHHo
BaXHO OIPEIENINTh, KaKUEe WHUIMATUBBI IMPHHECYT HAMOOIBIIYIO OTAa4y B KPAaTKOCPOUHOM
NEPCIEeKTUBE, KAaKHE HYXIAIOTCS B MacCHITaOMPOBAaHMU, a KakKHe TpPeOYIOT IOJIOCPOUYHOrO
CTPATErn4ecKoro BUJACHHUS.

B 3TOM KOHTEKCTEe NpUMEHSETCs MaTpHulla IPUOPUTETOB, YCIOBHO pa3/eiéHHAs Ha TpU
obnacru:

BricTpbie mobeapl — Mepbl, KOTOPbIE MOXKHO peain30BaTh ¢ MUHUMAJIBHBIMU 3aTpaTaMu U
OBICTPBIM 3P hEeKTOM;

MacmtabupoBaHie — HHULMATHUBBI, MOKa3aBIIME CBOIO A(PPEKTHUBHOCTh Ha OTHEIbHBIX
y4acTKax ¥ FOTOBBIE K PACIIUPEHUIO;

Bunenue JOJTOCPOYHBIE TMPOEKTHI,
COOTBETCTBHUE OYAYIIUM TPEOOBAHUSIM.

Takum oOpazom, matpura «beicTpeie mobensl / MacmrabupoBanue / Bunenuey» sBisieTcs
JIOTMYECKUM IPOI0JIKEHHUEM OLIEHKH 3pEJIOCTH: OHA I103BOJIIET NEPEHTH OT AMATHOCTUKH TEKYILETro
YPOBHA LU(POBOTO pa3BUTUS K MPAKTHYECKOMY YIPABICHHUIO TPOEKTHBIM MOPTQeEneM,

o0ecrieunBaloIie YCTOHYMBOE pa3BUTHE U
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HaIlpaBJIECHHOMY Ha JIOCTH)KEHHUE LIeJIed YMHOI'O M YCTOMYMBOIO ropoja. Busyanuzanus MaTpubl
MPUOPUTETOB HU(POBBIX MHULIMATHB JJIsi TeMupray HariasiiHO JEMOHCTPUPYET pacIpelesieHue
MIPOEKTOB TI0 TPEM CTPATETHUECKUM OJIOKaM: OBICTpBIE TTOOEIbI, MAaCIITAOMPyeMbIe HHUIIUATHUBBI U
JOJITOCPOYHOE BUJCHHUE.

YCTaHoBka NaTHMKkos MOHWTORWHIa BD3OyXa PaspaboTka uﬂ(bpunct;_‘lﬁiié parterns go 2030 .
YmMHOEe OCBF.‘I.U,EIiHl%)l(EHTPaill;-l-lL-i)' WIIALL
Pazgwnrne |'np0}2L_K(JF| Wi-Fi-ceTh
MnatdopMa OTKRDBEIThIX AaHHbIX

INEKTPOHHBIEE 2pBWCH! MEKX WMHTerpauns € Hay,. recrnpopmMmaulmnoHHol cucTemMoll

BeicTpbie nobenbl MacwrTabuposanne BruoerHwe

Pucynok 2 — MaTpuiia mpuoOpuTETOB NP POBBIX MHUIMATHUB T. TemMupray

Ha pucynke 2 mpezicraBieHa MaTpulla IPHOPUTETOB ITU(PPOBHIX MHUIMATUB T. TemupTay,
MIOCTPOEHHAsl HA OCHOBE JIOTHYECKOr'0 Mepexo/1a OT MOJAEIH 3pEIOCTH K YIPABICHHUIO TPOEKTaMH B
paMKax KOHIIETIIIUN «yMHOTO ropojia». Matpuia pa3jesieHa Ha TPU CMbICIIOBbIE 30HBI:

BbeicTple moGenbl BKIIOYAIOT HPOEKTHI, peanu3alusi KOTOPbIX TPeOyeT MHUHUMAaJIbHBIX
pecypcoB u MPUHOCHUT OBICTpEIN 3 dexT. Hampumep, ycTaHOBKA JaTYNKOB MOHUTOPHUHTA BO3ITyXa
U BHeJpeHHe 3JeKTpOoHHBIX cepBHCcOB JKKX Mo3BONAIOT cpa3y yiaydIIUTh KauyeCTBO TOPOJICKOM
Cpenabl ¥ B3aMMOJICHCTBHE IPak1aH ¢ aJMUHUCTPALUEN.

MacmtabupoBaHie OXBaThIBA€T WHUIIMATHUBBI, Y)K€ MOKa3aBIINE CBOIO 3((EKTUBHOCTh, U
TpeOyromue pacmupeHus. K HUM OTHOCSTCSI MPOEKThl YMHOTO OCBELIEHUS], pa3BUTHE TOPOJCKOM
Wi-Fi-cetn u BHeapeHue 1aTGopMbl OTKPHITHIX TaHHBIX. DTH MEPHI yKe PadOTarOT B OTACIBHBIX
palioHax ropoja Wiu B MUJIOTHOM PEXHUME M MOTYT ObITh MacIITaOUPOBaHbI Ha BCIO TEPPUTOPUIO
Temupray.

Bunenue otpaxaer cTpaTerMyecKue HaIpaBJICHUS Ppa3BUTHUS, TPEOYIOUIHE CHUCTEMHOIO
MOJIX0/1a, BpPEMEHM M MHBeCTUIMH. Harpumep, MHTErparus ¢ HalioHaJIbHOW reonH(pOpMaIIMOHHOMN
cUCTeMON | pa3paboTka mudpoBor crtpareruu ropoja g0 2030 romga co3narOT OCHOBY IS
YCTOMYMBOTO U IOJIFOCPOUYHOT0 LU(POBOro TpanchopmupoBanus Temupray.

Takas Bu3yanu3anuss IOMOraeT HarJIiAHO IPEJICTABUTh TEKyIIMe U IUIAHUPYEMbIe
WHHUIMATUBBL, a Takke Cc(HOpMUPOBaTh OOOCHOBAHHBIA IUIaH IMQPOBBIX MpeoOpa3oBaHuil,
COOTBETCTBYIOLIMN CTaIUU 3PEJIOCTH FOpoJia U CTPATErNYECKUM LIeJIIM YCTOHUMBOrO pa3BUTHSL.

Marpuna «Quick wins / Scale-up / Vision» - 3TO HHCTPYMEHT CTPaTETHYECKOTrO
IUTAHUPOBaHMS LU(POBOrO pa3BUTHsI rOPOJia, KOTOPBIN IIOMOTaeT: BBIIEIUTh IPOEKTHI C OBICTPBIM
3ppeKToM, KOTOpble MOXXHO peain30BaTh YK€ ceiuac; OINpeaeiuTh WHHLUATHBBI IS
MacmrabupoBaHusi Ha 2-3 roma BHepEn; 3anaTh OOJTOoCpodHble opueHTHphl a0 2030 roma u
MOJIrOTOBUTH 3asiBKU Ha BHemHee ¢punancupoanue (EBPP, OOH, ESG-unBectops).

Tabmuna 7 — CTpykTypa MaTpHIbl
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Kareropus

O0bscHenue

beicTpas mobena

YMEpPEHHBIX

3aTpaTax.
CYIIECTBYIOIIYIO HHPPACTPYKTYPY.

Yacto

[IpoekT, KOTOpBIE MOKHO BHEIPUTH 3a 6—18 MecsueB npu
onupaercs

HA  yXKe

MacmtabupyemMblii MPOEKT

TeueHue 2—3 JIeT.

[Ipoexkt cpenHel CIOXKHOCTH, TpeOYeT COIJIACOBAaHUS C
aKUMaTOM, HECKOJIBKUX MapTHEPOB, MOKET OBITh PEATM30BAH B

Bunenune 2030

WHBECTHIINN.

JlonrocpoyHasi 11€71b, COOTBETCTBYIOLIAS JIYYIIUM MHPOBBIM
MPAaKTUKaM, TpeOyeT CTpaTern4ecKoro napTHEPCTBa, IPaHTOB,

Tabnuua 8 — Ipumep peanuzauuu s Temupray

Hcrounnxk
YpoBeHb Cdepa [Ipoekt Yro 310 1aét ropo
P bep P A poay BJIOXHOBEHHSI
[ToBbIraer
YcranoBka 10
IIPO3PAaYHOCTh u
HEJOpPOTUX  JaTYUKOB N ..
BOBJICUEHHOCTD, 1a€T | MarHuTorop
beicTpas BO3JyXa B IIKOJAaX U .
Oxonorus OCHOBY st | ek («YucTelit
moodema nercamax C "
JATbHEHUIIETo BO3/TyX»)
0TOOpaKeHUEM B
aHaJn3a
Telegram-6ote .
3arpsi3HeHUN
Yopouaer  JKHU3Hb
Cucrema e-OnieroB nacI::axcn A
bricTpas ONAY! c GPS- pau,
Tpancnopr cHUXkaeT pacxonbl Ha | Kaparanna
rnobdena 0TOOpaKEHUEM
TPaHCIIOPTHOE
aBTOOYCOB
aJIMHHHCTPUPOBAHUE
Omnutaiin-namoopa c | IloBbimiaer nosepue
xKanodbamu u BOBJICUCHUE
bapcenona
Macmtabupye | Yuactue IIPEIIOKEHUIMHU IpaKJaH, (Decide.Barc
MBIH MTPOEKT rpaxiaaH XKUTEJNEeH  (Hampumep, | yMEHBIIAeT elona) '
Kapta oOpallleHud B | Harpy3Ky Ha KOJUI-
KKX) IEHTPBI
[ToBbIraer
ABTOMaTHUYECKOE
OTKpBITHE JTAHHBIX 1PO3PATHOCTE
Macmrabupye | Lludgpossie paboThI cinyx0, | AMcTepaam
o KKX, Ttpancnopra u
MBbIU ITPOCKT JaHHBIC oTtkpeiBaeT  noctyn | Open Data
HKOJIOTHH Ha | o oee "
data.egov.kz uepe3 API y
pa3paboTunkam
Hudposoit  nBoitauk | [To3Bosser
METaJUTypruyeCcKoro aHAJIM3UPOBATH B
IIpomsInute bapceinona,
Bupnenue 2030 KJIacTepa JUISl | peaJIbHOM ~BpPEMEHU
HHOCTb . AmcTepaam
IIPOTHO30B 3arpsi3HEHUNA | BEIOPOCHI,
1 JIOTUCTUKH pearupoBarh 3apaHee
Buenpenue
LUPKYJISIPHOU IloBbImraer
I'opoackoe | 5KOHOMUKH (TTOBTOPHOE | IKOJIOTUYECKYIO JRTTS——
Bunenue 2030 | ruiaHupOBaH | UCIONIb30BaHUE YCTOHYHMBOCTh U Circularl)r City
ue OTXOJIOB,  3aMbIKaHHE | HHBECTHUIIMOHHYIO
IIPOU3BOJCTBEHHBIX MIPHUBIIEKATEIILHOCTh
IIUKJIOB)
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[Touemy 310 Baxkno misi Temupray? Ilo3BOJIIET CTPYKTYpUpPOBAaTh IPOEKTHI IO CTEIIEHU
peanu3yeMocTy; MaéT BO3MOXHOCTH OOOCHOBAaTh OIO/DKETHI MEpel aKuMaToM M JIOHOpaMU;
o0ecreyrBaeT Nepexo/l OT CTUXUIHBIX MHUIMATUB K CUCTEMHOMY YIPABICHUIO LHU(PPOBU3ALIUEH;
JieJaeT CTPATErui0 Pa3BUTHsI IOHITHOM KUTEISIM, UHBECTOPAM U MapTHEPaM.

TemupTtay yxe ceroms GopMHupyeT «IIU(POBOI KapKac» yCTOMYMBOTO Topoja. biaaromaps
KOMOHMHAIMH OBICTPHIX 00 U JOJITOCPOYHOTO OPHEHTUPOBaHUS Ha TuaepoB EC, ropoa MoxeT
MeperTH OT MHAYCTPUAIHFHOTO MPOIUIOT0 K «YMHOMY» M MHKIIO3UBHOMY OyIyIIeMYy, COXpaHss
CBOIO CTICTIU(PHUKY U YCUITHBASI PETUOHAIBHYIO POJIb.

Tabmuma 8 — Pexomengaruu ais Temupray
Hanpasnenue Konkpertnslie maru
[Tomnass  waTerpamms  e-ID,  uudposbie
YBEJOMJICHHSI M INYHBIC KAOWHETBI
VBeInUnUTh, KOJWYECTBO JaTAaceTOB, CO37aTh
ropoJicKoii open-data-mopran
Buenpurs GPS-moHuTOpUHT TpaHcmopTa u
nudpoBoe pacnucaHue
MoHuUTOpHUHT TIporpecca Bectu rogoByro camoonenky no ISO 37122
[ToBbimienne kBanmmdukanuu WT-komaHasl 1
TOPOJICKON aAMUHHUCTPALIUU

DNEKTPOHHBIE YCIyTU

OTKpBITHIC TaHHBIE

MoOunpHOCTE

OO0ydeHue crenuanucToB

Crpaterus uudposuzanuu TemupTay 10JKHA OCHOBBIBATHCS HA IBYXYPOBHEBOM CPaBHEHUH,
MEXTyHAPOAHBIX CTAaHAAPTAX U ICHOW MPHOPUTU3ALIUH TIPOSKTOB. DTO 00ECIIEUUT TOPOTY IEPEX0
OT TEKYLIEro YPOBHSI MHTETPALMH K OoJee 3pesbIM CTaausIM IIU(PPOBOrO Pa3BUTHS U MOBBICUT €TI0
MIPUBJIEKATEILHOCTD HA HAIIMOHAIBHOM U MEKIYHApOJHOM YPOBHE.
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AHAJIN3 TOYHOCTHU WHKEHEPHO-TEOJIE3NYECKUX U3MEPEHUM TP
CTPOUTEJIbCTBE BbICOTHBIX 3IAHUM U COOPYKEHUI

KAPAMAH M.C.
maructpanT rpymmsl ['J[3M-24-1
HAO «KapTV um. AGsiikaca CarunoBay, . Kaparanga

Hayunslii pyxkoBoaureis
nokrop PhD, UITEMBEPJIMHA M.b.
HAO «KapTV um. AGsikaca Carunoay, r. Kaparanna

Aunomayusn. B cmamve paccmampusearomcsi o0cobeHHOCmMU o0becneyeHus: MmMoYHOCU
UHIICEHEPHO-2e00e3UHEeCKUX USMEPEHULl NPU CIMPOUMENIbCMEe GbICOMMHBIX 30AHULL U COOPYI’CEHUIL.
Ilpogeoén ananuz ¢haxmopos, GIUANWUX HA MOYHOCMb UBMEPEHUl, ONUCAHbL COBPEeMEHHble
Memoobl U MEXHONO2UU, UCHONb3YeMble Ol 2e00e3UlecK020 CONPOBONCOCHUsSI BbLCOMHO20
cmpoumenvcmea. Buvissienvl munogvle ouudKU, 803HUKAIOWUE NPU UBSMEPEHUSX, U NPEOlONCEeHbl
pekomenoayuu no ux npedomepawenuro. Pesyromamol ananuza mocym O6bims UCno1b308amsl OJis
ONMUMUZAYUU NPOYECCO8 2e00e3UteCK020 KOHMPOJL HA CMPOUMETbHbIX NI0WAOKAX 8blCOMHBIX
00bexmos.

Kniouesvie cnoea: umdicenepuas eceodesus, MOYHOCMb, BbICOMHblE 30AHUSA, U3MEPEHUS,
T'HCC, maxeomempusi, KoHmpoJvb depopmayuii, CmpoumenibCmeo.

Abstract. The article discusses the features of ensuring the accuracy of engineering and
geodetic measurements during the construction of high-rise buildings and structures. The analysis
of the factors influencing the accuracy of measurements is carried out, modern methods and
technologies used for geodetic support of high-rise construction are described. Typical errors that
occur during measurements are identified and recommendations for their prevention are proposed.
The results of the analysis can be used to optimize geodetic control processes on construction sites
of high-rise buildings.

Keywords: engineering geodesy, precision, high-rise buildings, measurements, GNSS, total
station geometry, deformation control, construction.

BbICOTHOE CTPOUTENBCTBO SIBISETCS OAHOM M3 CAMBIX CJIOXKHBIX 00JIaCTEH COBPEMEHHOM
ctpoutenbHOil UHAYyCTpun. C yBEIMUYEHHEM BBICOTHI 3/IaHUM BO3PACTAET 3HAYCHUE MHXKEHEPHO-
re0/Ie3NYECKUX U3MEPEHUN, TOCKOJIbKY JJaXKe HE3HAUUTEIbHBIE OTKJIIOHEHUSI B KOOPAUHATAX MOTYT
MPUBECTU K 3HAYUTEIBHBIM TOCIECTBUSM JIJII YCTOMYMBOCTH U 0€30MaCHOCTH KOHCTPYKIMH. B
CBS3M C OTUM TMOBBIMIAIOTCA TpeOOBaHHS K TOYHOCTH, HAAEKHOCTH U HENPEPHIBHOCTU
re0/Ie3NYECKOr0 KOHTPOJII Ha BCEX JTamax CTPOUTEIhCTBA — OT IOATOTOBKH YYacTKa 10
MOHHUTOPHHTIA B IPOIEcce IKCIuTyarauu. [1-2].

['eonesndeckue pabOTHI SABISIOTCS HEOTHEMJIEMOM YacThIO TEXHOJOTHUYECKOro TMpoliecca
CTPOUTENLCTBA BBHICOTHBIX 3/IaHUH, KOMIUIEKCOB M COOPY)KCHUM, BHITIOTHSIEMBIC B HEOOXOIUMOM
o0beMe U C PerjJaMEeHTUPOBAHHOW TOYHOCTHIO, 0OECIICYMBAIOIIUMH Pa3MEIICHUE W BO3BEIICHHE
BBICOTHBIX 0OBEKTOB B COOTBETCTBUHU C TPEOOBAHUSMU MPOCKTHON TOKYMEHTAILIUU U ACHCTBYIOICH
HOPMaTHUBHO-TEXHUYECKON Oa3bl.

I'econe3nveckoe 0OCCIEYCHHUE BBICOTHOTO CTPOMTEILCTBA IMPEAINOJAracT Co3JaHue
reoJIe3UYeCKO OCHOBBI Ha CTPOMTENBHOM IIIOIIAJKe, TCOAC3MYSCKOM CEeTH Ha HMCXOJHOM
TOPU30HTE COOPY)KCHHS, Pa3OMBKy W 3aKpeIUICHHE B KOHTYPE CTPOUTEIBHBIX OCCH, mepenady
CTPOUTEIIBHBIX OCEH Ha MOHTaXHBIC TOPU30HTHI, 00ECIICUCHNE MPOSKTHOTO MOJ0KEHUS KapKaca U
3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIUIA OTHOCUTEIIBHO CTPOUTENBHBIX OCEH B IIJIaHE U IO BBICOTE,
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MIPOBEJICHUE HCIIOJIHUTEIbHON ChEMKH CTPOUTENIbHO-MOHTaXXHBIX pPabOT UIsl KOHTPOJIS 3a
JIOMyCKaMU U JIJIsl BHECEHUS! B CTPOMUTEIBHO-MOHTAXKHBIN Mpolecc HEOOXOIUMOW KOPPEKTYpHI,
HalOoieHne 3a ocajkamMu (yHIAaMEHTOB U JedopMalusiMu 3JaHUsl B IEPUOJ CTPOUTEIHCTBA U
JKCIUTyaTaluu

[IpoekTHass nOKyMeHTalus [UIsl BBINOJIHEHUS TEOJIe3MYeCKUX paldoT Mpu BO3BEICHUU
BBICOTHBIX OOBEKTOB JIOJDKHA BKJIIOYATh TpeOOBaHUS MO (UKCALUU Te0JAC3UICCKIUMHU
(M3MepUTETHLHBIMHI ) METOJITAMH:

- T€OMETPUYECKHX MapaMeTPOB APXUTEKTYPHO-IUIAHWPOBOYHBIX PELIEHUH CTPOSALIErocs
00BEKTa U €0 pa3MelIeHHs Ha y4acTKe CTPOUTEIHCTRA;

- KOHCTPYKTHUBHBIX, OTPaXIAIOLINX U IPYTUX JIEMEHTOB BO3BOJUMOI0 OOBEKTa B IPOEKTHOE
MTOJIOKEHUE;

- CIBUTOB U JedopMalMii OTAEIbHBIX 3JIEMEHTOB (IIOCIE€ MX YCTAaHOBKH B IPOEKTHOE
MOJIOXKEHUE) BCIIEJCTBUE BIUSHUS PAaBHOMEPHO pacHpeesIeHHbIX U BPEMEHHBIX Harpy30K Kak Ha
BEPTUKAJIbHO YCTAHOBJIEHHBIE 3JIEMEHTHI, TAK U HA TOPU30HTAJIbHBIE INIOCKOCTH;

- KoneOaHui, U3ruboB U Apyrux AedopManuii, BOSHUKAIOIINX OT BETPOBBIX, COTHEUHBIX,
TEMIIEPaTyPHBIX, CHETOBBIX, I'OJIOJIEIHBIX U IPYTUX TEMIEPATYPHO-KINMAaTUYECKUX BO3/IEHCTBUN;

- BO3MOXKHBIX IMPOTUOOB U CMEIICHUN OT CEHCMUYECKUX BO3JICHCTBHII Ha KOHCTPYKTUBHBIE U
OTpaKJAIOLINE DJIEMEHTHI, AayTPUTEpHBbIE JTaXXM B IPOIECCE HX MOHTaXa U BPEMEHHOI'O
3akperurenus [3].

TpebGoBaHus MO OpraHM3alUM TE€OAE3UUYECKOrO0 O0ECHEUYeHHs CTPOUTENIHCTBA BBICOTHBIX
3MaHUI M KOMIUIEKCOB JIOJDKHBI TAaKX€ COJEpXKaTh KOHKPETHBIE YKa3aHUS O pa3MELICHUU
(MecCTOIOI0)KeHNH) 3HAKOB T'€0/JC3MYECKON TUIAHOBOM M BBICOTHOM OCHOBBI Ha HCXOIHOM U
MOHTaXHBIX TOPU30HTAX, BKJIIOUYAsi CTBOPHBIC JIMHUU 10 HAMPABICHUSM OCEW BO3BOJUMBIX 3aHUMN
U KOMIUIEKCOB, 110 UX BHEIIHUM U WHBIM KOHTYpaM, LIEHTPaJIbHbIX OCeil (IIpU HEOOXOAUMOCTH),
MECT pa3MelIeHHsI BICOTHBIX PETIEPOB WIIH UX KyCTOB, OpraHU3alluU U TEXHOJIOTHH BeJeHUs pabor,
PEKOMEH/IOBaHHBIM MEPEYeHb W3MEPUTENIbHBIX NPUOOPOB U HMHCTPYMEHTOB HEOOXOIUMOM
TOYHOCTH.

Jlnst cTpouTenbcTBa BBICOTHBIX 37aHuid M KomiwiekcoB [IIII'P Ha reonmesmyeckue pabOTHI
JOMKeH 00ecreYnTh BHIHOC TEeOMETPUYECKUX MapaMeTpoB IMpOeKTa B HATypy B Ipoliecce
CTPOUTENBCTBA 00BEKTA M BHITIOJTHEHUE HCIIOTHUTEIBHBIX ChEMOK.

IIIIT'P momkeH BKIIIOYATh:

- IPOEKT BHEIIHEH U BHYTPEHHEHN ONOPHOM CETH Ha HCXOJAHOM IOPU30HTE;

-BHYTPEHHEE BBICOTHO-TJIAHOBOE TI'e0JIe3MYecKoe OOOCHOBAHME Ha AyTPUTEPHBIX U BCEX
MIPOMEXKYTOUHBIX ITAXKaX;

- METOABI IEpEaun OCEN Ha MOHTa)KHbBIE TOPU30HTBHI, UX 3aKPEIIEHHE U KOHTPOJIb TOYHOCTH;

- TEXHOJIOTHIO JI€TaJIbHBIX pa30MBOYHBIX PA0OT Ha MOHTAXKHBIX TOPU30HTAX;

- 00bEMBI T€0/Ie3MYECKUX MCIONHUTEIBHBIX CHEMOK CMOHTHPOBAHHBIX KOHCTPYKLHH ¢
COCTaBJIEHUEM HCIOJIHUTEIbHBIX YePTEKeEH;

- CXEMBI pa3MeIeHHs 3HAKOB Je(POPMALMOHHBIX CETeH Uil MPOBEACHUS MOHUTOPHUHIA B
MIPOLIECCE CTPOUTENBCTBA;

- OpraHM3alMIO BBIMOJHEHUS HAOMIOAEHUH 32 NPOCTPAHCTBEHHBIM IepEeMEICHHEM
CMOHTUPOBAHHOW YaCTH 3[aHUS U €r0 OTACIIbHBIX 3JIEMEHTOB;

- OPraHU3aLUI0 BBHIIIOJHEHUsI HAOII0ACHUH 32 BEPTUKAIBHOCTHIO BO3BOAMMOIO COOPYKEHHUS;

- U3y4YeHUE BIMSHUS IPUPOIHBIX U TEXHOICHHBIX ()aKTOPOB HA CTAOMIIBHOCTH BO3BOJIUMOTO
COOPYKEHHS;

- IOATOTOBKY OTYETHBIX MATEPUAJIOB IO Pe3ybTaTaM I'e€01e3M4€CKOr0 MOHUTOPUHTA.

- B IPOSKTHOE IMOJIO)KEHUE BCEX 3JICMEHTOB KOHCTPYKIHiA [4].

Ha TouyHOCTh reone3nueckux padOT MPHU CTPOUTEIHCTBE BBICOTHBIX 3/aHUN OKa3bIBAIOT
BIIMSTHUE HECKOJIBKO Ty GakTopoB (puc. 1):
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B HHCTRYMEHTaABHBIE CLUHEHRK

B METOOWYECHHE CLIWDKH

W EHELIHWE YCIOBKA (norogzs)

W 4EN0BEYECHUH daKTOp

B OpraHu3IauHoHHbIE

Pucynok 1 — Jlnarpamma pacrnpenenesnust pakTopoB, BIUSIOIINX
Ha TOYHOCTb U3MEPECHUM.

- WHCTPYMEHTAJIbHBIE TIOTPEIIHOCTU: K HUM OTHOCSTCS CHCTEMAaTHYECKHE W CIy4aiHbIe
omKOKH IpUOOPOB, OMIMOKU FOCTUPOBKH, U3HOC 000PYIOBAHUS.

- METOAWYECKHE TOTPEIIHOCTU: BBHIOOP HEBEPHOW METOIWKH W3MEPEHHS, OMIMOKU IpH
LIEHTPOBKE, OPUEHTUPOBAHUU U YCTAaHOBKE.

- DK30TCHHBIC (DAKTOPBI: TIOTOAHBIC YCIOBHSA, TEIIOBOE pACIIUPEHHE KOHCTPYKIUH,
BUOpaIu OT pabOThl TEXHUKH, BIUSHUE IJIOTHOM FOPOJICKOM 3aCTpOKH.

YenoBeueckuil (pakTop: HemocTaTOYHAs KBaJH(PHUKAIMA HWCIOIHUTENS, YTOMIIIEMOCTb,
OLIMOKM IpU perucTpauuu u o0padoTke JaHHBIX [5].

JIns MUHMMHU3AIMM YKa3aHHBIX IOTPEIIHOCTEH HEOOXOAWMO NPHUMEHSITh KOMIUICKCHBIH
MOAX0A K O00eCHeueHUI0 TOYHOCTH, BKIIOYAIOMIMN TEXHWYECKHe, OpraHU3allMOHHbIE U
METOINYECKUE MEPHI.

B Hacrosiee BpeMsi COBpEMEHHBIE TEXHOJIOTUU IIUPOKO MPUMEHSIOTCS MPHU MPOBEACHUU
r'€0/Ie3NYECKOr0 COIPOBOKACHUS CTPOUTENILCTBA BBICOTHBIX 3aHUHI U COOPYKEHHUH.

Oransl reone3ndeckux pabot. ['eoxesnueckue paboThl MPU CTPOUTETBCTBE MHOTOITAKHBIX
3MaHAN BKJIIOYAIOT HECKOJIBKO 3TaroB. KakIplii M3 HUX BaKeH U1 0OECIIEYEHHs] TOYHOCTU H
Ha/IeKHOCTH OyayIield KOHCTPYKIIUH.

[ToaroroBuTenbHbIM dTan. Ha aToM sTane npoBoautcst cO0 JaHHBIX O 3€MEIBHOM YYaCTKE.
Bkiroyaer u3yueHue TomnorpaguuecKux KapT, HpOBeIeHHE a’dpo(OTOCHEMKH, OIpe/esieHUE
KOOPJMHAT Y4YacTKOB M BBICOTHBIX OTMETOK. TakKe BaKHO YUYECTh FOPHIMYECKHE ACHEKTBHI,
HanpuMep, TPaHUIbl y4acTKa, IPaBa Ha 3eMJIIO U COCEAHUE OOBEKTHI.

Pa36uBounble paboThl. PazOuBKa oceil — 3TO MEPEHOC MPOEKTa 3[IaHUs C YepTeka Ha
MECTHOCTb. B 3TOM mpolrecce BaKHO YYMTBHIBATH TOUYHBIE KOOPJMHATHI BCEX 3JEMEHTOB
KOHCTPYKIUHU. ['€07e3uCThl ONpeneNsioT MONoKeHHe (yHIaMEHTa, HEeCYIIMX CTeH W JPYrux
KOHCTPYKTUBHBIX 3JIEMEHTOB C TOUHOCTBIO 10 MIJITUMETPA. DTOT ATaIl ABISETCS OCHOBOM JIJIsl BCEX
JaTbHEHIINX CTPOUTEIBHBIX PadoT.

Kontpons crpourtensctBa. Ha mpoTsikeHMH Bcero mporecca CTPOMTEIbCTBAa TE€0E3UCTHI
KOHTPOJIUPYIOT TOYHOCTB BBINOJIHEHUST paboT. Cioa BXOAST NMpOBEepKa MPAaBUIBHOCTH YCTAaHOBKH
KOHCTPYKLHMH, KOHTPOJIb 32 BEPTUKAIBLHOCTHIO CTEH U KOJIOHH, a TaK)K€ MOHUTOPUHT JieOopMaIni,
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BO3HUKAIOMIUX TPH BO3BEJCHUH 37aHHs. J[JIs1 3TOT0 MCHOIB3YIOTCS CIIeHaNIbHbIE HHCTPYMEHTEI,
TaKue KaK HUBEJIHUPBHI, TEOJO0IUTHI U TAXEOMETPHI.

OpnuM M3 BaXkHEHHIMX (DAKTOPOB, OMPEACNAIONUX KAaYeCTBO BO3BOJUMBIX BBICOTHBIX
KapKacoB, ABJISIETCA IPAMOTHOE T€0/Ie3NUeCKOoe 00eCcIIeYeHHE CTPOUTEIbCTBA, FApAaHTUPYIOILEE, KaK
MPaBUIILHOE B3aMMHOE MOJIOKEHUE 00BEKTOB, TAK U YCTAHOBKY [6].

KontponupoBare KOOpIuMHATBI TOYEK (OCE M OTMETOK) Ha CTposmeMcs OOBEKTe U
OoOHapy)XMBaTh WX CMEIIEHUs (MW JBIWKEHHS), a TaK)KE YUHUTHIBATH BO3MOXKHBIC KOJICOAHHS
BO3BOJIMMBIX 3[IaHHI OT BETPOBBIX, COJHEYHBIX M APYrUX (PAKTOPOB, M3MEHSIONIUX IMOJOXKECHHUE
TOYEK pa3OMBOYHON OCHOBBI (CKOPOCTh, BEIMYMHA W HANpPABJICHHE CABUTA), HEOOXOIUMO
COBPEMEHHBIMA MHOTO(YHKIMOHAIBHBIMH U3MEPUTENBHBIMA CHUCTEMAMHU C POTPaMMHBIM
obecrieueHreM Jj1s1 00pabOTKH U aHATN3a JaHHBIX, MOJYYEHHBIX U3MEPUTEIBHBIM 000PyI0BaHUEM
- craHusmMu-MmonuTopamu (I'HCC-nnpuemHnkamu, TaxeoMeTpaMu U pa3iIMuHbIMHU JaTYUKAMMU):

- THCC-nipueMHUKaMU MTO3BOJISIIOT C BBICOKOW TOUYHOCTBIO ONPEENATh KOOPAUHATHI JaXe B
YCIOBUSX III0THOM 3acTpoiiku (npu Hanmunu RTK nnu PPK xoppekuun);

- poOOTHM3UPOBAHHBIE TaXEOMETPHl OOECHEUYMBAIOT ABTOMATHUYECKOE CJEKEHHE 3a
OTpa)KaTeJSIMU U TIO3BOJISIFOT BHITMIOJIHATH BHICOKOTOYHBIE M3MEPEHHS Ha OOJIBIINX BBICOTAX;

- 1UQpOBble HUBENHPHI C (PYHKIMENH CAMOKOHTPOJS TMO3BOJISIIOT IMOBBICUTH TOYHOCTH
OTIpEJIeIEHUS] BBICOTHBIX OTMETOK;

- Jla3epHOE CKaHHpOBaHHE oOecrevyrBaeT MOJydeHHE TPEXMEPHBIX MoJeNel OOBEKTOB C
BBICOKOM JieTaji3alyeid, 4To 0COOEHHO BaKHO MPU KOHTPOJIE KOHCTPYKTHUBHBIX 3JIEMEHTOB,;

- uHTerpanuss ¢ BIM mo3Bomsier 00beqUHUTH Treoje3nYecKue IJaHHBIE C TMPOEKTHOU
nHpOpMaIKeil U OTIEPaTUBHO OTCIIEKUBATH OTKIIOHEHHUS OT TIPOEKTHOTO MOJIOKEHUSL. [7].

Tabauna 1. CpaBHUTENBHAS TOYHOCTh COBPEMEHHBIX METOJJOB U3MEPEHUH.

Meron usmepenuii | Cpenssist TOUHOCTh | CpeHsisl TOYHOCTh OcoOenHocTH
B TUTaHE (MM) 110 BBICOTE (MM) MPUMEHEHUS
I'HCC (RTK/PPK) 10-20 15-30 BrIicokast TOYHOCTH MpU
Hanuuuu 6a30BoOM
CTaHINH
TaxeomeTpus 1-3 1-2 ABTOMaTHUYECKOE
(poboTH3upoBaHHAas) CJIC)KCHHE, BBICOKAS
3¢ (HEKTHBHOCTH
JlazepHoe 2-10 2-10 Bonbmioit 00beM JaHHBIX,
CKaHUPOBAHHE 3D-monenupoBanue
Hudpooe - 0.3-1.0 Haub6onee Tounblil MmeTox
HUBEIMPOBAHHE OTIpeIeIICHHUS BBICOT
doTorpammeTpust 20-50 30-80 BeicTpoe moyueHue
(mpon) o011eil KapTUHBI 00bEKTA

TurnoBbie OMMOKY ¥ METOJIBI MIX TIPEIOTBPAIICHUS

OcHOBHBIC OMIMOKM, BO3HUKAIONIME TP TEOJE3UYECKUX HW3MEPEHUSX Ha BBICOTHBIX
o0BeKTax:

- cbou B paboTe 000pyI0BaHUS M3-32 CUIBHOTO BETPa, BUOPAIIHiA, BBICOKMX TEMIIEPATYP;

- OIMOKY TIPY BBIHOCE OCEH 110 3Ta’kaM BCJICACTBUE HAKOIUICHUS TOTPEITHOCTEH;

- TIOTPEIIHOCTH TPU YCTAHOBKE TaXxeOMeTpa W BeX Ha MOJBWKHBIX WM HEYCTOWYMBBIX
mwiardopmax;

- €I0CTaTOYHas Y4ET aTMOC(EPHBIX MOTPABOK HA BBICOTE.

JI71s TOBBILICHNST TOYHOCTH HEOOXOMMO:

- IPOBOJUTH PETYJSIPHYIO MMOBEPKY M FOCTUPOBKY 000pYIOBAHHUS;

- ICTIOJIb30BaTh CTAOMIIBHBIE T'€0/1e3MYECKUE 3HAKU M OCHOBAHWS;
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- IPUMEHATh MHOTOKPATHBIC U3MEPEHUS U CTATUCTHYECKYIO 00pabOTKy pe3ynbTaToB;

- pa3pabaThIBaTh UHAUBHIYAIbHBIC METOIUKHI U3MEPEHUN ¢ YUETOM BBICOTHI, PACTIONOKEHUS
Y KOHCTPYKIIUU 3/1aHNUS;

- 00yuaTh MEPCOHAT U KOHTPOJIUPOBATH KBATU(PHUKAIMIO UCTIOTHHUTENeH [8-9].

Ha cTpoutenscTBe BhICOTHBIX 31aHui B Kazaxctane u Poccun mpuUMEHSIIOTCS CMEIIaHHbIE
CXEMBI U3MepeHHit: 0a30BbIe TOUKU omnpenenstoTes ¢ momoiibio [[HCC, a BBIHOC MPOEKTHBIX Ocei
OCYIIIECTBIISIETCS C MOMOILIBI0 POOOTU3UPOBAHHBIX TAXEOMETPOB.

3akioueHue

I'eone3nyueckoe COMPOBOXKIECHHWE IIPU CTPOUTENILCTBE BBICOTHBIX 3JaHUN M COOPYKECHHUI
SIBJISIETCS. HEOTHEMJIEMOW YaCThIO BCETO CTPOUTENIBHOTO mporecca. be3 TOYHBIX HM3MEpEeHH U
MTOCTOSIHHOTO KOHTPOJISi 32 COOTBETCTBUEM IPOEKTY HEBO3MOXKHO 0O0ECHeuuTh HaJECKHOCTh U
0e30mMacHOCTh KOHCTPYKIMH. COBpEeMEHHOE Teo/Ie3nuecKoe O00OpyIOBaHWE U TEXHOJOTUU
MO3BOJISIFOT JOCTUTaTh BBICOKOW TOYHOCTH Ha KaXKIOM JTale CTPOUTENbCTBA, MPOU3BOAUTH
CBOECBPEMEHHBI KOHTPOJIb T€OMETPUUYECKHUX MapaMeTPOB CTPOUTENIBHBIX KOHCTPYKLHMH YTO
rapaHTUPYET U 3HAUYUTEIBHO YBEIMYMBAET CPOK IKCIUTyaTALMM 3[aHUA U COOPYKEHUMU, a TaKKe
MHHUMHU3UPYET PUCKA BO3SHUKHOBEHUS aBapUHUHBIX CUTYAIUH.
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Tyiuiinoeme: byn maxanaoa Kazaxcmanoa non mern minodi xipikmipe oxvimy (CLIL) a0iciniy
oinim bOepy Mmekemenepinde, acipece XanblKAPANblK CMAHOAPMMAPEA YMMbLIAMbIH — OKY
OPLIHOAPBLIHOA KOOAHbLLY madicipubeci xapacmovipoliadvl. CLIL 20ici nomdix 6inim men min
MeHeepyOi Kamap oamvlmyoa mMuimoi Hamudice Oepin Kejle HCAMKAHbIHA KAPAMACMAH,
MY2aniMOepoiy  JHCemKINIKCI3  O0aublHObIK — OeHeelli, pecypcmapovly — weKkmeyniniei  dcoHe
cmyoeHmmepoiy, KoOAnxcyvl CblHObl Maceeiep OHbIH MOIbIK dleyemin icKe acvlpy2a Kedepei
xkenmipedi. Cabaxma Koa0auwliamuli a20icmep — mipek-cueHanoap (scaffolding), oipaecken oky
JHCIHE OUBbIH MYPIHOe CO30iK Kopoul yipemy — manoana omuipuin, CLIL muimoinicin apmmeipyea
basvimmangan HAKmMvl YColHbicmap Oepineen. Maxanada xaciou oamy, Oeuimoencen OKblmy
macinoepi  JcoHe MeMleKemmiK Koa0ayobly MAaubl30blIblzbl aman eminedi. 3epmmey
KopbimulHObicwl bouvinuwa, CLIL 20ici oypvic Kondanvinean dcazoauda, Kazaxcmannwiy 6inim depy
JHcyiecine JHcaHe deyMemmiK-3KOHOMUKATILIK OAMYbIHA eneyi yaec Kocwin, dcahanovlk bacekeze
Kabinemmi Mamanoapovl 0aapiay2a MyMKiHOIK 6epeoi.

Tyiiinoi ce30ep: CLIL, nan men mindi xipikmipin okbimy, mipex-cuenanoap, Kazaxcmanoaewi
oinim 6epy, adicmeme, co30iK KOpObl MeHeepy, HcahaHObIK KY3blpemmilik.

INPUMEHEHHME TEXHOJIOI'MA CLIL B IIOAI'OTOBKE CIIEHUAJIMCTOB B
KA3AXCTAHE

HYPJBIBEKKbBI3bI ®APU3A
Marucrtpanr
ATpIpayckuil yHuBepcUTET HMEeHH X. /[focmyxameoBa

Hayunsiii pykoBoautens: ECKAZUHOBA KA.
PhD, nonent (accouunpoBaHHbIH podeccop)

Annomayuna: B OanHoOl cmamve paccmampueaemcs pacmyujee 6HeOpeHue Mmemood
UHMe2pUpPoB8aHHo20 00yuenus npedmemy u unocmpanromy azviky (CLIL) 6 Kazaxcmane, ocobento
8 00paA308aAMENbHLIX  YUPEHCOCHUAX, CMPEMAWUXCS COOMBEMCMBOBAMb  MEHCOYHAPOOHbIM
cmanoapmam. Hecmomps na ouesuonvie npeumywecmea CLIL 6 npoosudicenuu Kak npeOMemHubLx
3HAHUL, MAK U A3bIKOBBIX HABLIKOS, €20 NOJHAA Pedlu3ayus 3ampyoHaemcs uz-3a HedoCmamoyHou
NOO020MOBKU yuumesel, 02PAHUYEeHHOCMU PeCypCo8 U MpPeso*CHOCIuU cmyoenmos. Yepes ananu3
MaxKux Memoouk, Kaxk nosmanuoe ooyuenue (scaffolding), odyuenue 6 compyonuuecmee u uepoguie
Gopmbl  YCBOeHUs MEPMUHONIOUY, 8 Cmamve Npedlaeaomes NpaKmuiyecKkue cmpamecuu
nosviuenus spgpexmuenocmu CLIL. Ocoboe eHumanue yoensemcsa NpogheccuoOHaNbHOMY
pazsumuio nedazo208, UHOUBUOYANUIUPOBAHHBIM MemoOdM NpPenooasanusi U noooeplIcKe CO
cmoponbvl 2ocyoapecmea 0aa ycnewinou aoanmayuu CLIL 6 paznoobpasHblx 06pa3zosamenbHbixX
yenosusix. Hccnedosanue npuxooum K 61600y, umo npu npasuivhot pearuzayuu CLIL mooxcem
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CYUWeCmB8eHHO CnocoOCme08amy aKA0eMu4eckomy U COYUAIbHO-IKOHOMULECKOMY NpOcpeccy
Kazaxcmana, noocomaenueas cneyuanucmos, KOHKYpeHmMOCHOCOOHbIX HA 2NI0OATILHOM YPOBHE.

Knroueevie cnoea: CLIL, 06yuenue npeomemy Ha UHOCMPAHHOM S3bIKe, NOIMANHoe 00yuenue
(scaffolding), obpazosanue 6 Kazaxcmane, obpazosamenvHas memooonocus, yCeoeHue 1eKCUKuU,
2100abHASL KOMNEMEHMHOCHb.
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Abstract: This article explores the growing implementation of the Content and Language
Integrated Learning (CLIL) approach in Kazakhstan, particularly within educational institutions
aiming for international standards. Although CLIL has shown significant benefits in promoting both
subject knowledge and language acquisition, challenges such as lack of teacher preparation, limited
resources, and student anxiety still hinder its full potential. Through analysis of classroom
techniques like scaffolding, collaborative learning, and gamified vocabulary instruction, the paper
suggests practical strategies to enhance CLIL effectiveness. Emphasis is placed on professional
development, tailored teaching methods, and government support to ensure the successful
adaptation of CLIL across diverse learning environments. The study concludes that, when properly
applied, CLIL can significantly contribute to Kazakhstan's academic and socio-economic progress
by preparing globally competitive professionals.

Keywords: CLIL, subject-language learning, scaffolding, Kazakhstan education, educational
methodology, vocabulary acquisition, global competence.

1. Introduction. Today, CLIL is beginning to occupy a major role not only in foreign
countries but also in Kazakhstan. Although it is not well known in some parts of Kazakhstan, CLIL
is still used by many educators in different teaching areas. Despite all these efforts by teachers,
CLIL work is still not properly organized and taught. Improper use of the CLIL method can lead to
big problems, such as a lack of knowledge of the language, an inability to use it in different spheres,
and economic and pedagogical issues in Kazakhstan. Despite the risks and taking into account all
the benefits of CLIL, one can achieve many successes not only in the field of education and
philology but also get much armor in technical, medical, and economic fields. CLIL's
implementation can provide most of the opportunities to rise to the global level and compete with
highly developed countries. This article will discuss the implementation of CLIL in a training
program, the benefits of its implementation, and how to cope with the challenges of CLIL training.
In terms of the meaning of CLIL, David Marsh described it as an approach in which the content to
be learned would be taught in a foreign language. As David Marsh wrote in his book ‘Integrated
Content and Language Learning” CLIL not only teaches students the content of a subject but also
the language. So, CLIL focuses on learning not only the content and not only the language but also
the subject matter in a foreign language.

There may be some obstacles to learning by using the CLIL approach:

- Due to learners' insecurity in using English, they may feel anxious and withdrawn, which
can lead to a decrease in motivation;

- Because of the difficulty of finding different, new techniques in the CLIL approach, lessons
can be boring and monotonous, resulting in a loss of students' interest;
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- Due to the trainer's improper approach to the students or use of inadequate teaching methods,
may lead to the misunderstanding of the subject matter by the students and distrust of the trainer;

- CLIL is time-consuming and resource-intensive, making it difficult for teachers.

How to deal with these challenges:

- Teachers should create a safe environment for students where they feel supported and
encouraged to learn. Praise and support from teachers can increase students' self-esteem and
improve their motivation. With continuous support, students feel more confident speaking English,
expressing their point of view, and feel comfortable and safe;

- Teachers are required to attend training courses where they will learn new teaching
techniques. Using the new techniques that teachers have learnt in the course, lessons will be more
interesting and effective;

- Teachers need to be able to work with diverse students, and to find separate, individualised
approaches to each student. Some educational techniques that work effectively with some students
may not work for others. The teacher must be able to see these differences in students and work
with them;

- Schools can offer ongoing professional development to equip teachers with strategies, tools,
and techniques that make CLIL more manageable. Peer mentors or observation of other teachers
who have been successful in CLIL can also provide valuable insights and instill confidence.
Teachers can collaborate with colleagues on both content and language. In this way, resources can
be shared, and each teacher can bring their experience and expertise to support the integration of
both subjects, reducing the burden on each teacher. Joint planning can also help to simplify lesson
preparation.

Most importantly, school administrators should send teachers to the courses and the state
should financially support them. After all, for teachers to teach CLIL effectively, they must first
learn it. Because a variety of methods and techniques are needed to teach CLIL.

2. Methodology. The CLIL method takes a long time to master, so new methods should be
introduced gradually rather than all at once. This will require the Scaffolding method. Teaching a
student with a new method is like teaching a child to ride a bicycle. Parents prepare their children
by telling them about the bicycle and how important it is to keep their balance. This probably helped
to cope with fears or to think about dangers. Later, parents would give a tricycle, then a bicycle with
stabilizers to prevent children from falling off. The parents would then take off the stabilizers and
run alongside the children, holding on to the bike seat so they wouldn't fall off. Gradually they let
go of the bike for a few seconds at a time, until finally the children could ride proudly on their own
to the cheers of their parents. In this way, the children learnt hand-in-hand with their parents,
gradually taking on more responsibility and gaining more independence. In the same way, teachers
should teach the children by helping and supporting them and gradually give the students freedom
of action. If a teacher uses all the methods at once, without any preparation, students may not
understand what is needed and how to think. As a consequence, students may have doubts about
their abilities. In this case, Scaffolding is needed. Scaffolding helps students to access previously
acquired learning, to analyse it, to process new information, to create new relational links and to
take their understanding several steps further. Moreover, it helps students to better understand the
learning process, to build momentum, to save time and to enjoy short-term wins. It lowers frustration
and builds success. In short, scaffolding is a sheltered learning technique that helps students feel
emotionally secure, motivates them and provides the building blocks - such as language or
background knowledge - needed to do complex work. In teaching process, teacher should give
assignments not only for individual work, but also for group and pair work. Pair and group work
will help in language learning as dialogue and conversation between students will help not only in
discussing content but also in developing speech. However, teachers should pay attention to the
diversity of the students, because some of them find it easier to adapt to a new environment than
others. Some find it more difficult to learn a language while others find it more difficult to learn a
subject. The teacher should be able to anticipate these differences and give different tasks to suit
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each student. If these conclusions are not followed, students may feel insignificant in comparison
to others. This can lead to negative consequences in teaching process. In order to quickly master the
content of a subject in a foreign language, it is necessary to learn the terminology of that subject.
The teacher should find interesting methods to teach new words and terminology because simply
memorizing words will not help students understand the subject matter. A variety of games and
methods of teaching CLIL vocabulary will help with this. The first and most common but
consistently popular game is TABOO game. Students have to explain the word on the card without
using the words on the TABOO sheet, and other students have to guess them. This will not only
help them learn words or terminology, but also improve their ability to speak the target language.
Students can be provided the game “Loop”, also known as the “Domino Game”. In the game “Loop”
one student reads the definition of a word and another one who has a matching term approaches that
student. In this way they form a loop. This game is good for learning vocabulary set quickly. If the
students are too mature for games, teacher can use other fun activities such as “Fill in the Blanks”.
The teacher gives a text with gaps that need to be filled in with the correct terms. If the activity is
too boring, it can be done as a competition or a group activity so that students learn to work not only
individually but also as a group. The teacher can give students an assignment in which they have to
write down a term, its meaning, an example of how and where the term can be used, and an example
of how it cannot be used. This activity is helpful for developing critical thinking in students. All of
these activities and games should be taken from real life sources. The teacher should use examples
and materials from real-life sources. Teachers take examples from real-life problems and students
have to find a solution to the problem. For example, global warming, unemployment among the
younger generation, internet addiction, etc. This will help develop students' critical thinking and
ability to analyze everything around them. In this way, students can solve not only domestic
problems but also global problems.

Results. In Kazakhstan, many private schools and universities are already implementing
CLIL. Schools such as BIL, NIS, KTL and universities in different areas of Kazakhstan are
preparing students to become world-class professionals. In some schools, various subjects are taught
in English, some English lessons provide not only knowledge of terminology but also basic
knowledge in various fields. Many students reach the world level, which has a good impact on the
future of Kazakhstan. Students become professionals in their field, which affects the academic,
economic and political growth of Kazakhstan. This will lead to great success in finance, medicine,
engineering, pedagogy, science, education and other fields.

Conclusion. In conclusion, while the CLIL approach presents certain challenges—such as
language barriers, inadequate teacher training, and resource limitations—its benefits far outweigh
the difficulties when implemented thoughtfully. With appropriate scaffolding, individualized
teaching strategies, engaging classroom activities, and strong institutional support, CLIL can
transform education in Kazakhstan. As seen in successful institutions across the country, CLIL is
not only a tool for language development but a powerful method for shaping future professionals
who are equipped to thrive on a global stage. To realize this potential fully, it is essential that both
teachers and policymakers invest in long-term training and infrastructure development. Ultimately,
CLIL represents a forward-thinking educational strategy that can propel Kazakhstan toward greater
innovation and international collaboration.
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Annomayun: Mawunnoe odoyuenue u nompebnenue snepeuu - 06e 83auUMOCMEA3AHHBIX MeM
Ha ce200HAUHUL OeHb. VX MOJCHO Ha38amb mpenoamu nociedHux oecamuiemuti. B asmou cmamve
Mbl 00BACHUM, NOYeMy dMu 084 NOHAMUS HEPA3PLIGHO CEA3AHLL U KAK HOBble MeXHOI02UU
noOMO02aiom CHU3UMb dHepeonompebieHue, mem camvim nogbldas SKOHOMuYHocms. Konuuecmeo
nompeoasieMOU HaMU dHeP2UL NPOOOIAHCAEM PACTU C KAXCObIM OHeM. B mo dce epemsa mawunnoe
obyuenue NOCMOAHHO cogepuieHcmayemcs, Onazooapsi 0onee COBEPULEHHBIM Memooam U
aneopummanm. Ecnu eco npumenums K dHepeemuueckomy cexmopy, Oyoyujee Moxicem 6He3anHO
cmamb Oonee 3¢ppexmusHvim. FmenHo MHocue opeanu3ayuy NPUiaeaiom 3HavyumenbHvle YCuius
0151 NOUCKA CNOC0608 NPUMEHEeHUs MAWUHHO20 O0YYeHUs U UCKYCCMBEHHO20 UHMeNNeKma 8
9Hepeemuieckoll. Ompaciu, 0COOEHHO 0/l MOYHO20 NPOCHOZUPOBAHUS NOMPeONeHUs dSHepeuu U
aphexmusnocmu UCNONL308aHUA BO300HOBIAEMBIX UCMOUHUKOS. Tounble npocHo3vl 0yOyujeeo
cnpoca Ha 3Hepauio NO360J510M 3AUHMEPECOBAHHBIM CHMOPOHAM NPUHUMAMbL 0OOCHOBAHHbLE
peuienus OMHOCUMENbHO NPOU3BOOCMEd, pacnpedeneHus u uneecmuyuil. B smoil cmamve
paccmampusaemcst 6ax3CHOCMb NPOSHOZUPOBAHUS SHEP2ONOMpPeDNeHUs, UCTIONb3YeMble Memoobl U
Mo, KaK mexHoi02udecKue 00CMUICeHUs: mpancQopmupyiom smy oonacme.

Knwueevie cnoea: mawunnoe obOyuenue, NPOCHO3UPOBAHUE  IHEP2ONOMpeODNeHUs,
UCKYCCMBEHHBII UHMENIeKM, dHep2onompedieHue, JHepeemuKa.

Absrtact: Machine learning and energy consumption are two interrelated topics today. They
can be called trends of the last decades. In this article, we will explain why these two concepts are
inextricably linked and how new technologies help to reduce energy consumption, thereby
increasing efficiency. The amount of energy we consume continues to grow every day. At the same
time, machine learning is constantly improving with better methods and algorithms. If it is applied
to the energy sector, the future can suddenly become more efficient. It is many organizations that
are working hard to find ways to apply machine learning and artificial intelligence to the energy
industry, especially to accurately predict energy consumption and renewable energy efficiency.
Accurate forecasts of future energy demand allow stakeholders to make informed decisions
regarding production, distribution, and investment. This article discusses the importance of energy
forecasting, the methods used, and how technological advances are transforming the field.
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Beeoenue. DnexTposHEprus SBIASETCS  KIIOYEBBIM ~ KOMIIOHEHTOM  3KOHOMHYECKOM
MHGPACTPYKTYPhI KaXKIOTO PETHMOHA, IOCKOJIbKY OHA CcTajla HEOThEMJIEMOI YacThIO TOBCEIHEBHOMN
xu3uu [ 1]. 3a mocnequue 30 net noTpediieHne SIEKTPOIHEPT UM YBEIUYHIIOCH OoJiee ueM B 2,5 paza
[2]. TloTpebyieHre >IEKTPOIHEPTUU YBEJIMYMUBACTCS B CBS3W C MPOMBIIUICHHBIM Pa3BUTHEM B
pPa3BHUBAIOIIMXCS CTPAaHAX M JOCTHKEHUSMHU B PAa3IMYHBIX CEKTOpax, TaKUMHM KaK BHEIpPEHHE
WHTEJUICKTYaAJIbHBIX YCTPOMCTB, SJIEKTPOMOOMIICH 1 T.1. [3]. DIEKTpOIHEPTHs MPOU3BOIUTCS KaK
U3 BO30OHOBIIIEMbIX MCTOYHHMKOB (PHEpPrus BeTpa, COJHIA, THAPOIEKTPOCTaHUMH U T.4.) [4] u
HEBO300HOBJISIEMBIX UCTOYHUKOB (TaKUe KaK yroilb, IPUPOJHBINA ra3, HedTh, sAepHas SHEPTrHsl U
T.1.) [5].

[TporuoszupoBaHue YHEPronOTPeOICHN UTPAET BAXKHEUIITYIO POJIb B PA3IMYHBIX CEKTOPAX, OT
KOMMYHAJIBHBIX CIY)KO W TMPOMBIIUICHHBIX TNPEANPHUIATHNR 10 pa3pabOTKH TOCYAapCTBEHHOU
MOJINTUKY ¥ MHUIIUATUB B 00JIACTH YCTOWYMBOTO Pa3BUTHSI.

Pezynomamul uccnedosanus. OnHuM 13 HanOoJiee HMIMPOKO HCIOIB3YEMBIX MOJIXOJ0B B
HEPreTHYECKOM MPOTHO3UPOBAHUH SBJISAETCS CTATHCTHUCCKHH aHAIN3 BPEMEHHBIX psfoB [6].
OTOT METOJ MPEANOoIaracT aHalu3 UCTOPUUYECKUX JAHHBIX (TaKMX Kak MOTpeOJeHHE PHEPrUH B
MIPOLIIOM) IS BBISIBICHUS TEHACHILUH, CE30HHBIX 3aKOHOMEPHOCTEH M IUKIMYECKUX MU3MEHEHHIM
[7]. PacnpocTpaneHHbIe MOJETH BPEMEHHBIX PSIIOB BKITFOYAIOT:

HNuTerpupoBaHHas aBToperpeccuoHHas ckosbp3smas cpentss (ARIMA): Moxemn ARIMA
9acTO WCHOJB3YIOTCS TPH TNPOTHO3UPOBAHUHM HSHEPronoTpeOsieHus] H3-3a HUX CIOCOOHOCTH
YYUTBHIBATh TEHICHIIMU U CE30HHOCTS [8].

OxcrnoHeHmanbHoe craaxuBanue (ETS): Moxenu ETS npunatotr Gonblinii BeC HETaBHUM
HAONIOIGHUSAM, 4YTO JejaeT UX dS(PPEeKTUBHBIMU I ydeTa KPaTKOCPOUHBIX H3MEHEHUU B
noTpeOICHUN SHEPTUH.

OTH MeTOoAbl XOpOIIO paboTalT, KOrJAa HCTOPUYECKHE 3aKOHOMEPHOCTH CTAaOWIBHBI U
MpeCKa3yeMbl, HO OHU MOT'YT OKa3aThCsl HE B COCTOSTHUM OOBSICHUTH BHE3AITHBIE COOM, TaKHe KaK
SKOHOMUYECKHE CABUTU, TEXHOJIOTUYECKUE U3MEHEHUS W SKCTPEMajbHbIE TIOTOIHBIC SBICHUS.

Takxe K emie OHUM METOJIOM MPOTHO3UPOBAHUS MOKHO OTHECTH PErpEeCCHOHHBIN aHaIu3
[9]. Perpeccronnbie MO/ie M HANIPaBICHBI HA YCTAHOBICHHUE B3aUMOCBSI3ei MEXKIY MOTpeOICHUEM
SHEPruU M BIUSIOLMMHU [EPEMEHHBIMU, TAaKUMH Kak TeMIeparypa, pOCT HaceJeHHUs,
HKOHOMHYECKAsi aKTUBHOCTb U IIEHbI HA YHEPTOHOCUTEIH. DTU MOAEIN MOTYT ObITh JTUHEHHBIMU
WIK HEJIWHEWHBIMHU, B 3aBHCHUMOCTH OT CJOXKHOCTH B3auMocBsi3u. Hampumep, B permoHax c
BBICOKOM MOTPEOHOCTBIO B OTOIUIGHUH WM OXJAXKIECHUM TeMIepaTypa MOXET OKa3bIBaTbh
CYLIECTBEHHOE BIIMSHUE Ha MOTpeOaeHne sHeprun. biaarogaps BKIIOUEHHIO TaKuX (AaKTOPOB, KaK
JaHHBIE O MIOT'0J1€, B MOJEJIb IPOTHO3UPOBAHNUS 3TU PETPECCUOHHBIE MTOAXO0/IbI TO3BOJISIIOT IOJy4aTh
0oJjiee TOUHbIE POTHO3BI.

OpnHako nans Oosnee TOYHBIX pPE3yIbTaTOB IMPHUMEHSIOT MPOTHO3UPOBAHME HA OCHOBE
NN, ucnonb3ys nepenoBble aaropuTMbl MAITMHHOTO O0YUEHUS AJIs BBISIBICHHS 3aKOHOMEPHOCTEH
u tenaenimii [10]. Korna geno moxomut 1o moTpebieHUs: SHEPTUH, YacTO OBIBAET TaK, YTO MBI
COXpaHsIeM CBOU MPUBBIYKU U TIOBEJIEHHUE JI0 TEX IMOp, ITOKA YTO-TO HEOKUJAAHHOE HE 3aCTaBUT HAC
3agymaTbes. Hampumep, CTpeMUTENbHO pacTyllye cueTa 3a 3JEKTPOIHEPTUIo Ui Oosee HU3KUE,
4YeM 0XHJIaJoCh, MOKa3aTeNH HCIOJIb30BAHUS BO30OHOBISEMBIX MCTOUYHUKOB 3HEpruu. MMeHHO
3/1eCh B UTPY BCTYMAIOT MAIIMHHOE 00yYeHHE U UCKYCCTBEHHBIM MHTEIUIEKT. OTHUM U3 OCHOBHBIX
MPUMEHEHUH ATHUX HUHCTPYMEHTOB SBJsETCS pa3paboTka CHocoOOB  MPOrHO3UPOBAHMS
SHEPronoTpeOIeHUs C UCIIOIB30BaHUEM TTTyOOKHX HEUPOHHBIX CETEH M PErPEeCCHOHHOI0 aHAIIN3A.
OO6pabaTbiBas 1aHHbIE O TOTPEOICHUH YHEPTUH, HAIIPUMED, UCTOPHUUECKHE TaHHBIE O TOTPEOICHUH
sHepruu 3aarunemM ¢ 2013 mo 2023 roj, MOAEIIb MOKET BBISIBIIATH TCHACHIIUY U 3aKOHOMEPHOCTH, a
TaKk€ MPOrHO3UPOBaTh Oyaylue Mojenu MnoTpedsnenus sHepruu. CyliecTBYIOT OCHOBHBIE
MIPEeUMYIIeCTBa MPOTHO3UPOBAHUS MTOTPEOICHHUS SHEPTHH: YKOHOMHUECKUI: KOMITAHUH U YaCTHBIE
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JUI[a MOTYT MEPEBOJUTH SHEPTUI0 B CTOUMOCTHb M, CJIEIOBATEJbHO, OLEHUBAaTh CBOM CUETa 3a
3JIEKTPOSHEPTUI0 U NPUHUMATh pElIeHHs Ha OCHOBE 3Toro. llpakrtnueckuii: He Tonpko 3Haf,
CKOJIBKO SHEPTUH Mbl Oy/1eM MOTPeOIIsTh, HO U IOHUMAas, KaK 1 [I04eMy MbI Oy/IeM 3TO Je1aTh, Mbl
MOXEM U3MEHHUTh CBOM MPUBBIYKH, HE BIIMSAS Ha HAlly MNPOAYKTUBHOCTh WJIM KAayeCTBO Hamlei
KHU3HU.

Ha cerogusamnui AeHp yK€ CYLIECTBYIOT METOAbI KOMIUIEKCHOIO Mcnob3oBanus MU u
MalIMHHOTO OOy4YeHUs, KOTOpble MOXXHO HCHOJb30BaTh ISl 3(H(HEKTUBHOIO MPOrHO3UPOBAHUS
sHepronorpebieHus, Takue kak [11]:

1. BpeMeHHble psanbl SBISIOTCS OJHMMHU W3 Hauboiee YacTo HCIONb3yeMbIX IS
MIPOTHO3UPOBAHMS SHEPronoTpeOIeHus WIM MpOou3BojAcTBA. Hampumep, xoraa pedb 3aXOAHT O
MIPOTHO3UPOBAHNN TOBEJCHUS BETPA, HANPUMEp, CKOPOCTM M HampamieHHs. BaxxHO BBOIMTH
JIAaHHbIE Yepe3 peryiisipHble MPOMEXYTKH BPEMEHH, 4TOOBI MOJENh MOTJIa YYUTHCS Ha OCHOBE
SBOJIIOLMM 3THX JAHHBIX C TEYEHHWEM BpEMEHH. B NpOrHO3MpOBaHMM BpPEMEHHBIX pPsJIOB
UCIOJIb3YIOTCS, B YAaCTHOCTH, TAaKHU€ METOJbl, KaK aBTOPErpecCcHusi, CKOJB3AIIEE CpeaHee,
ABTOPETPECCUOHHAsT CKOJIb3AIIAsl CPEIHSsI U BEKTOpHAs aBTOPETPECCHUsi, KOTOPBIE IO3BOJSIOT
IIPOrHO3MPOBATh BHIPAOOTKY HCTOUHUKOB SHEPTUU HA OCHOBE MPOLUIBIX HA0JII0IEHNUI.

2. UckyccTBenHbie HelipoHHBIE ceTH (ANN), KOTOpble BKJIIOYAIOT B Ce0s TaK Ha3bIBaeMOE
riyookoe oOydeHue, MPOABUHYTYI0 (OPMY MAIIMHHOTO OOy4YeHHs, OCHOBAaHHYIO Ha TOM, Kak
paboTaeT MO3r KHUBOTHBIX. [JyOokoe oOydeHHE OYeHb IIEHHO B JHEPreTHYECKON OTpaciu,
IIOCKOJIBKY aJTOPUTMbI MOAXOAAT JJig paboThl ¢ OOJBIIMMM MacCUBaMH JaHHbIX. B ciydae c
HCTOPUYECKUMH JaHHBIMU O MOTPEOJICHUN U BHIPAOOTKE SHEPTHH HAOOPHI TaHHBIX, KaK MIPABUIIO,
ABIISIIOTCS. MACCUBHBIMH W TPEOYIOT NPHUMEHEHHS MPaBWIBHBIX METOMOB M 3(PPEKTUBHON
00paboTKH U aHaIu3a.

3. KomruiekcHble METOABI JUIsl MOBBILIEHHS TOYHOCTH, MNPEACTaBIAIOMNE coO0M Habop
MeTo/10B ML, KoTopble 00beIUHSIOT MPOTHO3BI HECKOJIBKUX MOJIEJICH /sl OBBIIICHUS TOYHOCTHU U
HAJIC)KHOCTH, TPEJIaraloT MOIIHBIA MOJXO0J K MPOTHO3MPOBAHMIO 3Hepromnotpedienus [12].
WNuTterpupys pe3yapTaThl pa3IudHbIX aJITOPUTMOB, TAKUX KAK JI€PEBbS PELLIEHUMN, METObI OTIOPHBIX
BEKTOPOB U HEMPOHHBIE CETH, KOMIJIEKCHBIE METOABI MOTYT YMEHBIIIUTH MOIPELUIHOCTH U OIINOKU
OTJENBbHBIX MOJENEH. DTO MPUBOIUT K O0Jiee HaleKHBIM U TOYHBIM MPOTHO3aM, OCOOCHHO MpH
paboTe CO CIOXHBIMA W JIWHAMHYHBIMH MOJEISMH dHepromorpebinenus. Kpome Toro,
KOMILIEKCHBIE METO/1bI TO3BOJISIIOT UCTIOIB30BATh Pa3IMYHbIE TUIIbl MCTOUHUKOB JJAHHBIX, BKIIFOYAsI
JaHHBIE O MOTPEOJIEHUH 32 POILIbIE IEPUO/IbI, TOTOAHbBIE YCIOBUS, SKOHOMHUECKHUE TOKA3aTeNH U
couuasibHble (PaKTOPBI, YTO MO3BOJISET MOIY4aTh O0Jiee IeTOCTHBIE U BCECTOPOHHHUE IPOTHO3BI.

4. Yuet BHeIIHUX (akTOpoB. B TO BpeMs Kak HCTOpUUYECKUE TaHHBIE O MOTPEOICHUH SHEPTUU
COCTaBJIIIOT OCHOBY IPOTHO3HBIX MOjeNied, y4eT BHEIIHUX (PAKTOpPOB MOXKET 3HAUYUTEIBHO
MOBBICUTH MX MPOTHOCTHYECKHE BO3MOKHOCTH. BHelHuEe (akTophl BKIIOYAIOT HIUPOKUN CHEKTP
MIEPEeMEHHBIX, TAKUX KaK TOCYJapCTBEHHBIE MTPa3JHUKH, IPOMBIIITICHHAS JeSTEIbHOCTh, COOBITUS U
WM3MEHEHHUS B MOJIMTHUKE, KOTOPbIE MOT'YT BIUSAThH HA CTPYKTYpPY NOTpeOaeHus sHeprun. MHTerpauus
3TUX (AaKTOPOB B anroputMbsl ML mo3BosisieT MOJIesIM YUUTHIBATh CII0XKHBIE B3aMMOCBS3H MEXKIY
noTpebJIeHneM SHEPTUU U BHELTHEH JUHAMHUKON, YTO MIPUBOJIUT K 00Jiee TOUHBIM U a1allTUPYEMBIM
nporHo3aMm. Takoil JAMHAMUYHBIA TOIXOJ OCOOCHHO Ba)K€H B CEKTOpaxX C M3MCHSIOMIMMCS
MOTPEOUTENHCKUM MTOBEACHUEM U MEHSIOIIMMHUCS BHEITHUMU BO3/1€HCTBUSMH.

5. llepenaua 3Hanmii 11 agantaiuu. Konuenius TpancdepHoro o0ydyeHus B pamkax ML,
MIPU KOTOPOH 3HAHMS, TIOJYYCHHBIC B OJTHOM 00JIaCTH, TPUMEHSIOTCS B IPYTrOfl CMEXHOM 00J1acTH,
npeaiaracT MHHOBAIMOHHBIH OAX0/] K POTHO3UPOBaHUIO dHepromnorpetienus [12]. Mcnonb3ys
MIpeIBApUTENIHHO MOJTOTOBICHHbBIE MOJIENH JIJISi aHAJIOTMYHBIX HaOOpOB JAHHBIX O MOTPEOICHUU
SHEPI'uH, IEPEHOC 00YUCHUS MOXKET 3HAUNTEIILHO COKPATUTh BPEMS U PECYPChI, HEOOXOIUMBIE JIJIs
MOJATOTOBKHU HOBBIX MOJIEJEH MPOrHO3UPOBAHUS C HyJNA. DTO OCOOCHHO IIEHHO B CIICHApUSX, IJIe
HUMEIOTCS OTpaHUYEHHBIE JaHHBIC, WK IIPU NIEPEXO/E U3 OAHOIO PETHOHA B PYTOil C pa3InyHbIMU
MozensIMU ToTpebseHusl. Bo3MOXKHOCTh TOUHON HACTPOMKH MpPEBAPUTEIHHO MOATOTOBICHHBIX
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Mojenel s KOHKPETHBIX YCJIOBHMM IMOBBIMIAET aJalTUBHOCTHh aJTOPUTMOB MPOTHO3HPOBAHUS
sHepronoTpedeHus, odecrnedrnBasi TOYHOCTh IPOTHO30B B PA3JIMYHBIX YCIOBHIX.

6. TIOHATHBI WCKYCCTBEHHBIH WHTEIUICKT Uil TOBBIIICHHUS IOBEPHS 3aWHTEPECOBAHHBIX
CTOpOH 1O Mepe Toro kak meroasl MO u MU Bce 6osbliie HHTETPUPYIOTCS B MIPOTHO3UPOBAHHE
SHEPronoTpedIeHnus, HEOOXOAMMOCTh B MPO3PAYHOCTH W HHTEPIPETUPYEMOCTH CTAHOBHUTCS
nepsocreneHHon. Ilonsataeie MmeToas! MM, KOTOpBIE MO3BOJISAIOT MOJYYUTh IIPEACTABICHUE O TOM,
KaKk MOJEIM MO3BOJISIIOT  IOJy4aTb  KOHKPETHBIE  IPOTHO3bI, IMOBBIIIAIOT  JIOBEPUE
3aMHTEPECOBAHHBIX CTOPOH K IHpOLEcCy IporHo3upoBaHus. MHTepnperupyeMble MoOJENH
MTO3BOJISIFOT YHEPreTUYECKUM MEHEKEpaM, MOJIUTHKAM U JIPYTUM 3aUHTEPECOBAHHBIM CTOPOHAM
MOHUMATh (PaKTOPBHI, JIEXKAIHE B OCHOBE IPOTHO30B, U MPUHUMATh 0OOCHOBAaHHBIEC PEIICHUS Ha
OCHOBE TMOJYYEHHBIX JaHHBIX. Takas Mpo3payHOCTh HEoOXoAMMa AJisg OOJEerdeHHs BHEAPEHUS
MHCTPYMEHTOB IPOTHO3UPOBAaHUS Ha 0a3e NCKYCCTBEHHOI'O MHTEJUIEKTAa B Pa3JIMYHBIX OTPACIAX U
CEeKTOpax SKOHOMUKH. BHenpeHne 3TuxX mnepeoBbIX METOAOB U CTPATETMil B MPOTHO3UPOBAHME
SHEpPronoTpeOIeHUs] He TOJIBKO MOBBIIIAET TOYHOCTHh MPOTHO30B, HO U pacIIUpsSeT BO3MOXXHOCTU
MPUMEHEHHUS METO/I0B MAIIMHHOTO OOY4YeHHS M MCKYCCTBEHHOTO MHTEIUIEKTa B YHEPIeTUYECKOM
cekrope. brarogaps nocToSsHHOMY MOBBIIIEHUIO KA4€CTBA MPOTHO30B U CO3/JaHUIO aJalTUPYEMBbIX
MOJENe, HHTEerpanusi NEpPelOBbIX TEXHOJOTMH MOXKET PEBOJIOLMOHU3UPOBATh IPAKTHKY
YOpaBJICHUS JHEPronoTpediIeHueM U CIOCOOCTBOBAaTH CO3JaHMIO Oojee YCTOMYMBOM U
3¢ PEeKTUBHON PHEPTETUKHU OYAYIIETO.

Bwi1600. TIporno3upoBanne 3HEPronoTpedIeHUs - 3TO JMHAMUYHO Pa3BUBAIOIIASACS 00JIACTh,
B KOTOpPOM COYETAIOTCS CTATUCTHUYECKUE METO/bl, SKOHOMUYECKHE NPUHILMIBI U HOBEHIIME
TEXHOJIOTUH. biarogaps TOUHOMY MPOTHO3UPOBAHUIO OYAYIIETO CIIpOca Ha SHEPTHUIO PEATPUITHS,
KOMMYHAJIbHBIE CIY>KObl M TPAaBUTEIHCTBA MOTYT NMPUHUMATh Oojiee 0O0OCHOBAHHBIE pELICHMUS,
CTIIOCOOCTBYIOIINE IMTOBBIIICHUIO ONIEPAMOHHON 3P PEKTUBHOCTH, SKOHOMHUUECKOHN CTAOMITBHOCTH U
9KOJIOTHYecKoi ycroitunBocTu. [lo Mepe manbHeiIero pa3BUTUsl JTaHHBIX M TEXHOJIOTUN OymyT
COBEpUIECHCTBOBATHCS MHCTPYMEHTHl U MOAXOABl K IPOTHO3UPOBAHUIO SHEPromnoTpelIeHus,
rapaHTHpysl, YTO HHEPreTHUYECKHUE CHUCTEMbl OCTAHYTCS  HAJEKHBIMH, SKOHOMHUYECKH
3¢ GEKTUBHBIMHU U OYAYT COOTBETCTBOBATH II00ATBHBIM LIEISIM YCTOMYMBOTO PA3BUTHSL.
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BBIABJIEHUE 3PO3UU I'OPHO-YEPHO3EMOB U I'OPHO-KOPUYHEBBIX
I1O4YB HA OCHOBE KOCMMUYECKHUX CHUMKOB 1 COCTABJIEHUA HUP®POBBIX
KAPT

TAJIZKUEB TEUMYP AKU®
Hucceprant

I'YCEMHOBA CEAJIET ACJIAH
phd mo xumuu

®APAJKOBA JAJEHIE HYPAUTNH
phd mo TexHrMYeckuM HayKam

}“YCEI7IHOBA IIAPT'USI CABUP, HATUEBA AIZIFIOH PA®UK,
BABAMEBA TAPAHA JKABAHIIUP, PATJIAEBA AUT'IOH IAMCAJJJIUH
HAKA HucTuTyT DKO05I0THH

Annomayun. 3awuma nogepxHoOCmMu NOY8bl OM B030€UCMBUS IPO3UU ABNAEMCA OOHOU U3
BAICHEUUUX NPOOTIEM ¢ MOYKU 3DEeHUs NOBEPXHOCMHO20 CIOKA HA 20PHbIX CKA0HAX. ClodcHocmb
penvegha uccnedyemou meppumopuu, a makxdxice pazHoodpazue @Gaxkmopos noueoobpa306anus
00yCc061U8a0OMm BO3HUKHOGEHUe 3po3uu, oxeamsvisaroweu oOonvuue niowaou. Co epemenem
BO3HUKAEM  HeoOX0OUMOCMb  NPUMEHAMb  HOGble  MemoObl  UCCIe008AHUA U AHAIU3A
NPOCMPAHCMBEHHBIX OAHHBIX, NOIYYAMb Pe3VIbmamovl, COOMEEMCMEYIOWUe COBPEMEHHbIM
cmanoapmam (cooupams u Xpamume ungopmayuro), u IpheKmusHo Ux UCNOIL308AMD.
Ipeumywecmseo  yugposvix  Kapm,  COCMABIEHHBIX €  UCHOAL30BAHUEM  MEXHOI02UL
oucmanyuonnoz2o 30nouposanus u I'UC, neped kiraccuveckumu (mpaouyuoHHbiMU) Kapmamu
3aKIOYAEMC 8 MOM, YMO OHU 00]1a0arm 603MOICHOCHbIO CMPOUMb MOOEIU NPUPOOHbIX U
COYUALHO-IKOHOMUYECKUX NPOYecco8 U CoObImull, NPOUCXO0AUWUX 8 NPOCMPAHCMBEHHO-
BPEMEHHOIL cpede, U NPOSHO3UPOBAMb 83aumMooelicmaue hakxmopos, komopule ux vizvieaiom. I1o
9MOIL NPUYUHE 8 HALUE 8PeMsl BOZHUKIA HeOOXOOUMOCHb 8 WUUPOKOM UCNOIb308AHUU CHYMHUKOBBIX
OGHHBIX U COBPEMEHHLIX MEXHONIOo2UN 2eocpaduieckux UHGOPMAYUOHHBIX —cucmem 074
onpeodenerus pUcKa 3po3ull, 3auumsl NOY8 U NPOSHOIUPOBAHUSL NOCAEOCMBULL.

Knwoueewie cnoea: anmponozennoe o3zoelicmaue, yughposas kapma, CRYmHUKOBbLU CHUMOK,
9pO3UsL NOUBbL, perbed, NPOCMPAHCIBEHHbLE OAHHbLE.

DETECTION OF EROSION IN MOUNTAIN BLACK AND MOUNTAIN BROWN
SOILS BASED ON SPACE IMAGERY AND COMPILATION OF DIGITAL MAPS

T.A. GADJIEV, S.A HUSEYNOVA, L.N.FARADJOVA, SH.S.HUSEYNOVA,
T.DJ.BABAYEVA, A.R.NAGIYEVA, A.SH.FATDAYEVA

Summary. The article discusses the study of the erosion process in mountain black and
mountain brown soils formed in the high mountainous terrain of the Gadabay region in the
northwestern part of the Republic of Azerbaijan based on satellite imagery and GIS technology.

Key words: anthropogenic impact, digital map, satellite image, soil erosion, landform, spatial
data

Beenenue. HecmoTpst Ha T0, uTO KapTorpadupoBaHUe FrOPHO-CTEIHBIX U TOPHO-JIECHBIX 30H,
c(OpPMHUPOBABIINXCS HA HCCIEAYEeMON TEPPUTOPHH, UMEET Oojiee YeM IOJyBEKOBYIO HCTOPHIO,
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MHOTHE BOIPOCHI HUX KIacCU(PUKAUMK JO CHX TIOp HEJIOCTaTOYHO H3Yy4YeHbl. BbIsBUB
XapaKTePUCTHKH B3aMMOJICHCTBHSI €CTECTBEHHBIX I'eorpapuueckux (PakTopoB, MOKHO OIPEIEIUTh
PUCK DpPO3UU TIOYBBI, HCIOJB3Ys HAa3€MHbIE W CIYTHUKOBBIE JaHHBIE JUIsl OIpeneseHUs
MOTEHIMATILHON YIpO3bl 3p0O3UU U (PAKTUUECKOM SPO3UU MOYBBI IIPU COBPEMEHHOM KapTUPOBaHUU
o4 [1,c.98-107]. TlouBeHHbIEC KAPTHI TOPHBIX PAHOHOB CIIEIYET COCTABIATH B KPYITHOM MaciiTaoe,
He menpue 1:50000-1:100000, yTOOB! BBISIBUTH LIECTh MPUPOIHBIX (PAKTOPOB, CIIOCOOCTBYIOIINX
BO3HHUKHOBEHHUIO 3PO3HH. Y COBEPIICHCTBOBAB METOJUKY KapTHUPOBAaHHUS TOPHBIX UYEPHO3EMOB U
TOPHBIX OYpBHIX MOYB, MOXKHO ONPEACTUTh CTENEHb SPOAMPOBAHHOCTH TOYB Ha OCHOBE YETHIpEX
JUArHOCTHUYECKUX TMPU3HAKOB(LIBET BEPXHETO CJIOSI TOYBBL, CTENEHb BBIIIEIIOYEHHOCTH
TFEHETHUUYECKUX CJIOEB, KOJMYECTBO T'yMyca, YMEHbIIEHHE 3amacoB rymyca B cioe 0-50 cm). Ha
OCHOBaHMHM cBomX wucciegoBanmii M.H.3acmaBckuii  goka3eIBaeT, 4YTO UYEeM MEHBIIE
TEppUTOpHUANIbHAS €AMHMIIA, IPUHUMAEMAs JIJIsl COCTaBJICHHS IOUBEHHBIX KapTOrpaMM, TEM TOYHEE
oToOpaskaeTcs pacrpeaesieHHe CMBITBIX 1OoYB [2,c. 56-61]. Hambosee CIIOKHBIM BOMPOCOM B
METOIOJIOTHH KapTHUPOBAHUS SPO3UU MOYB SBJSIETCS BBHIOOP STANOHA IS ONPEENICHHUS CTETIEHU
3po3uu nouB. CieayeT OTMETUTh, YTO PAa3BUTHE KOCMHMYECKUX TEXHOJIOIMH, HauumHasg ¢ 1970-x
roJI0B, IPUBEJIO K 3HAYMTEIBLHOMY IPOPBIBY B KapTorpadupoBaHHWU 3pOJMPOBAaHHBIX MOoYB. C
MOMOIIbI0 KOCMUYECKUX CHUMKOB MOKHO JAMCTAHIIMOHHO OTCIICKHBATh M3MEHEHUS, BbI3BAaHHBIC
BCEMHU MPUPOJHBIMU U aHTPOIIOI€HHBIMU MIPOLIECCAMU, TPOUCXOASAIINMU Ha TIOBEPXHOCTH 3€MJIH.
JIMCTaHIIMOHHOE 30HAMPOBAaHHE — METOJ 30HIMPOBAHHUS MOBEPXHOCTH 3€MJIM C TOMOIIBIO
HCKYCCTBEHHBIX CITYTHUKOB 3eMJIM 0€3 HENOCPEICTBEHHOI'O KOHTAKTa C U3y4aeMbIM OOBEKTOM.
Tounas uHpoOpMaIUsS 0 MECTOMOJOKEHUH COOMPAETCS MyTEM IpHUeMa AJIEKTPOMArHUTHBIX BOJIH,
OTPaKEHHBIX U M3JIy4aeMbIX 00bEKTaMH Ha MOBEPXHOCTH 3eMiH. JI000i 00BEKT Ha TOBEPXHOCTH
3emnu 007aaeT CIIOCOOHOCTHIO MCIYCKaTh COOCTBEHHOE M3IYYEHHE U OTpakaTh MaJarollue Ha
Hero Jyud. [IperumyliecTBO KOCMHUYECKMX MCCIEAOBAaHUN Iepea TPaJUuLMOHHBIMM Ha3eMHBIMU
WCCJIEIOBAaHUSAMHU 3aKJII04YaeTCs B TOM, YTO OHHM TO3BOJSIOT JAMCTAHLIMOHHO OOHAapyKHUBaTh
JIOKaJIbHbIE W TJI00aNbHbIE W3MEHEHMs, YCKOpssl Ipolecc oO0pabOTKM JaHHBIX U IO3BOJISIS
OMEepaTHUBHO BMEIMBATHCA IS pemieHus mpobieM. Hamm HaOmogeHUs B YCIOBUSX CHEMKH
MOKAa3bIBAIOT, YTO C IOMOUIbI0 KOCMHUYECKHX CHHUMKOB MOYHO JIETKO pa3jiuyaTh YYacTKH,
MO/IBEPKEHHBIC Pa3HOU CTENEHHU 3PO3UU, U HAYYUTHCS KapTorpadupoBaTh UX C MUHHUMAIbHBIMU
3aTpataMu BpeMeHHU 1 (uHaHCOB. OTHOI N3 OCHOBHBIX XapaKTEPHCTHK, YKA3bIBAIOIINX HA CTETIEHb
9PO3HMH NOYBBI HA OCHOBE CIIyTHUKOBBIX CHHUMKOB, SIBJISIETCS INIOTHOCTh PACTUTEIBHOIO MOKPOBA.
Ha xocMHyeckrnx CHUMKAax XOpOIIO 3aMETHBI YYaCTKH €O cIab0pa3BUTON pacTUTENLHOCTHIO, IPU
3TOM HUCClIeAyeMas TePPUTOPHs BBINIAAUT OoJiee sSpKOH Ha oOIIeM CHeKTpajabHOM (oHe. DTO
OOBSCHSIETCS HMU3KOM BIAXXHOCTHIO IOYBBI HAa TEPPUTOPUHU, MOJBEPKEHHOM 3pO3UH, CIIAOBIM
pa3BUTHEM PACTUTEIBHOCTH, HEJNOCTATKOM XyMYCa M APYTHUX IUTATEIbHBIX BELIECTB, KOTOPHIE
OpUAalT TouBe TeMmHbIA 1BeT [3,c.181-185]. B pesynpraTe 3po3um muTaTeNbHBIC BEIIECTBA
BBIMBIBAIOTCSI M3 BEPXHEro CJOs IOYBBI, OOHa)kas Ha IOBEPXHOCTH CPABHUTEIBHO CBETJIBIX
KOpEHHbIX MOpo/J1. B paiionax ¢ ObICTpoil TOBEpXHOCTHOM 3p03reil Ha MOBEPXHOCTH MOYBBI CHaYaIa
o0pa3ytoTcst 00po3nbl, a 3aTeM TIJyOOKHE OBparu. JTOT THIl 3PO3UM HApyLIAeT LEJIOCTHOCTb
CEIIbCKOXO3SMCTBEHHBIX YTOJIUM, 3aTPYIHSET JBH)XKCHUE CEJIbCKOXO3SIMCTBEHHOM TEXHUKH,
YCKOpSIET CTOK IIOBEPXHOCTHBIX BOJ C IOJE€H M B KOHEYHOM HMTOr€ IPHUBOJUT K CHUKEHHUIO
YPOKAMHOCTH CEIbCKOXO035IUCTBEHHBIX KYJIBTYP.

Ananu3 pe3ynpTaToB. M3ydeHue SpOJUpPOBAaHHBIX II0YB KOCMHYECKMMM METOJaMU B
OCHOBHOM TIPOBOJIUTCS IO TpeM HampaBieHUsM. [lepBoe U3 HUX — 3TO perucrpanys 3eMesbHbIX
YYacCTKOB M KOHTPOJIb 3@ COCTOSIHUEM PACTUTEIBHOCTH HAa HUX; BTOPOE — aBTOMAaTU3allys IpoLecca
MOJIyYEHHUSI ONHCAHMM 3€MENbHBIX YYacTKOB; TpeTbe — pa3paboTKka U COCTaBJIECHHE KapT,
0TOOpaKaIOMIMX 3POJUPOBAHHBIC MPHUPOTHBIE CEILCKOXO3SICTBEHHBIE TeppUTOPUH. [loCKOIBKY
WK-ny4yn MeHbllIe OIBEP>KEHBI PACCESTHUIO NP MIPOXOKACHUH Yepe3 aTMochepy, YeM BUIUMBIi
CIEKTP, Ha KOCMHMYECKHX CHHMKAaxX MOXHO OoJiee TOYHO HaOJI0JaTh 3a IMPOLIECCOM 3PO3HH,
MIPOUCXOJSIINM Ha MOoBepXHOCTH 3eMin. PactmdpoBka mporecca 3po3un rOpPHBIX YEPHO3EMOB U
TOPHBIX OYpBIX MOYB, CHOPMUPOBAHHBIX HA CKJIOHAX IOP Pa3IMYHON KPYTH3HBI, U U3yUYEHHE UX I10
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MaTepHanaM KOCMHYECKOI CheMKH MOITBEP)KAAET, YTO TUIOMIAN 3eMeIb, TOIBEPKEHHBIX APO3HH,
JOCTaTOYHO BeIHMKU [4]. Bosbimast BeicoTa cymiecTByomero penbeda M KpyTu3Ha CKIOHOB Ha

UCCIIEYEMON  TEppPUTOPUM  SIBIAIOTCA OJHUMHM M3 OCHOBHBIX (DaKTOpOB,
OnaronpusTHBIC YCIOBUSA ISl Pa3BUTHS SPO3HOHHBIX IIpo1ieccoB (puc. 1).
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Puc. 1. Kocmuuecknii caumok Kenabekckoro paiioHa, cienanHbli co criyTHuKa Landsat 8

(2016 rox).

Metoa omnpeneneHus W MHTEPIPETALUN SPO3UU B TOYBAX, C(POPMUPOBAHHBIX HA TOPHBIX
CKJIOHaX, OCHOBAaH Ha IPEJIOJOXKEHUH, YTO 3HAUYEHUs IUIOTHOCTU SPKOCTH 3POJMPOBAHHBIX U
HEIPOJIMPOBAHHBIX MOBEPXHOCTEH B TpaHMIAX Ka)XIOTO M3MEPEHHOr0 MCXOIHOTO M300paskeHHS
pasznmuunbl. IIporpammuoe oOecneuenne ArgGIS Bepcum 10.3 urpaer KiIOuYeByO pojib B
Iemu(ppOBKA KOCMHUYECKHX CHUMKOB M TIOJYYEHHH CHHTE3UPOBAHHOTO M300paXKeHHUS C

HCIOJIb30BaHKEM Oojiee MH(POPMATUBHON KOMOMHALIMN CIIEKTPAIBHBIX KaHAIOB.

PackomypoBaHHBIM € TIOMOIIBIO TPOTPaMMBI  OOBEKTaM TPUCBAMBAIOTCS CIICAYIOIINE

YCJIOBHBIC IIBETA:
1. DpoaupoBaHHbIE TOBEPXHOCTH — (PMOJIETOBBIN (KPAaCHOBATHIN) LIBET;
2. JIecostyroBble CTPYKTYphI — CBETJIO-3€JICHBIH 1IBET;
3. Jleco-KycTapHUKOBBIE 3apOCIIN — CBETJIO-KOPHYHEBBIH IIBET;
4. 3aTeHEHHbIE YYACTKH Jieca — KOPUUHEBBIE, TEMHO-3€JICHBIC;
5. Jloporu COEeMHEHBI B LIENIOYKY — YEPHBIN LIBET.
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Hckaxenue nieeToBoro goHa 0oJiee 3aMETHO Ha TEPPUTOPHSAX, JINIIICHHBIX PACTUTECIIBHOCTH,
B OCHOBHOM H3-3a 3PO3UH. BaKHBIM METOJUYECKUM HPUHIUIIOM reorpaduyeckon AemudpoBKu
SIBJIICTCS YYET Pa3BUTHS M B3aUMOCBSI3U JICIIHPPUPYEMBIX 00BEKTOB, a TAK)KE UX B3aMMOICHCTBHS
C OKpYXarllei cpenoit. B 3aBUCUMOCTH OT TEXHHUUYECKHUX CPEICTB M METOJOB JICKOJAUPOBAHUC
MOKHO Pa3JIelUTh Ha JIBa HAMPaBJICHHS: BU3yaJlbHOC H3MEPECHHUE W JICKOJIUPOBAHKE C ITOMOIIBIO
KOMIIBIOTEPHO! nporpaMmsl. [Ipu nemmdpupoBaHuy cepuu CHUMKOB OJIHOM U TOM jK€ MECTHOCTH,
CICJIaHHBIX B pa3HOE BpeMs rojia (Ce30HbI MU JHHU), OCHOBHBIM IPU3HAKOM SIBIISICTCS N3MEHEHUE
TCOMETPUYECKUX U SIPKOCTHBIX XapaKTEPUCTHUK OOBEKTa C TEUCHHEM BpeMEHHU. PacmudpoBka
PacCTUTEILHOCTH Ha MYJIBTHCIICKTPAIBHBIX CHHUMKAX, IOJIYYCHHBIX B OpPAaH)KEBO-KPAaCHOM U
OJMM)KHEM KpacHO-WH(PPAKpAaCHOM JHMana3oHax, MPAKTHUYECKH HE TPEJICTABISAECT CIIOKHOCTH.
AHaNMM3 MYJBTUCICKTPAIBHBIX HM300pKEHUH ITOKA3bIBAET, YTO PACTHTEILHOCTH 00JIee YETKO
pasznuuaercs Ha niuuHax BonH 0,6-0,8; 0,8-1,1 (B xananax IV, V u VI, VII) mkm. YcraHoBieHo,
9TO, KaK U y JAPYTUX MPUPOJTHBIX 00BEKTOB, CIOCOOHOCTH IMOYBBI M PACTUTEIIBHOCTH OTPAXKaTh CBET
3aBUCHUT OT UX BJIAXXHOCTHU U TOJIIIUHBI XyMYCOBOIO cJiosi (puc. 2).
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Puc. 2. Kapra nous u NDVI Kenabekckoro paiiona (2016 ropxy).

B pesynbrare 00paboTKM KOCMHYECKOTO CHUMKA, MOJIY4eHHOro co chnyTHuka Landsat 8 B
2016 rony, ompeneneHa IUIOLIA[b PACTUTEIBHOIO IOKPOBAa TOPHBIX UYEPHO3EMOB M TOPHBIX
KaIlTaHOB, KOTOpas coctaBiseT 3518 ra. Hamuune HEOOMBIIOTO KOJIMYECTBA TyMYCOBOTO CIIOSI B
3pOAMPOBaHHBIX MouYBax (B npeaenax 0-5%) cHUKaeT HUHTEHCUBHOCTh CIEKTPAIbHOI'O OTPaKEHUS
B 30Hax pazMepom Ooiee 0,6 MkM. Biimsinue nedunmra Xxymyca Ha HHTEHCHBHOCTD CIIEKTPaIbHOTO
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OTPaKEHHSI MOXET BapbUPOBATHCS B 3aBHCHMOCTH OT OOWJIMS TIIMHUCTBIX MHHEPAJIOB B ITOYBE.
Kpome Toro, Komu4ecTBO OpraHu4ecKOro BEHIeCTBA MOKHO OIMPENETUTh MO CIIOCOOHOCTH TOYBBI
yACP)KUBATh U HaKaIUTMBATh Biary (puc. 3).
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Puc. 3. Kapra sposun Kenabekckoro paiiona (2016 ropx).

Pesynbrar. C ncrnonbs30BaHUEM JaHHBIX TUCTAHIIMOHHOTO 30HAMpoBanus u [ UC-TexHomoruit
ObUTa cocraBieHa mudpoBas kapra dpo3uu mouBbl B Macmrabe 1:100000. YcraHoBieHO, 4TO
CKJIOHBI KpyTHU3HOM 24° u Oosee, HAPSAY C OTMOJ3HIMH, CO3MAIOT TAKXKE YCJIOBUS ISl Pa3BUTHS
MMOBEPXHOCTHBIX W JIMHEWHBIX SPO3HOHHBIX MPOIECCOB, HAPYIICHUS TMOYBEHHOW 3KOCHCTEMBI H
nepexojia B 6ojee onacHyto (a3y. YUnuTheiBas XapakTepHbIe 0COOEHHOCTH peibeda MECTHOCTH, T/Ie
pacmoio’)keH OOBEKT WCCIEAOBAHUS, CTAHOBHUTCS SICHO, YTO YYacTKH, TJIe MPOIECC 3PO3UU
MHTEHCUBEH, B OCHOBHOM PACIIOJIOKEHBI Ha CEBEPHBIX M 3aMaIHBIX CKIIOHAX.
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HEPCIHEKTUBBI U BbI3OBbI BHEJAPEHUSA UCKYCCTBEHHOI'O
HUHTEJVIEKTA B CUCTEMY 2JIEKTPOHHOI'O JOKYMEHTOOBOPOTA B TOO
«KT/K-I'PY3OBBIE IEPEBO3KH»

KAMAJIOB PYCTEM ACUJIIXAHOBHUY
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Hayunslii pykoBogutens: TYKUBAEBA KYPAJIAWM BASAPEEKOBHA
EHY um. JI.H. T'ymunesa, noktop pumocoduu (PhD), n.o. mornenra

Annomayun: B cmamve paccmampusaomes 603MONCHOCMU U NPEUMYUECmEd 8HeOpeHUs
MEeXHON02UNl UCKYCCMBEHHO20 UHMENIeKMA 6 CUCMeMbl JIeKMPOHHO20 O0OKYMeHmMoobopoma.
Ananusupyromes Knouesvie QYHKYUU UCKYCCMBEHHO20 UHMELLeKMd, MAKue KaK asmomMamuieckas
Kaaccupurayus OOKYMeHmos, u3giedenue OaHHbIX, AHAIU3 MeKCMma U ynpasienue npoyeccamu.
Ocoboe sHumarue yoeneHo npaKmuieckum AdcneKmam UHmespayu UCKyCCmeeHH020 UnmeieKmad,
BKIOYASI MEXHUYECKUe, OP2AHU3AYUOHHbLE U IMUYecKue 8b1308bl. Ha ocnoee ananuza cospemennbix
UCCIed08aHull U Kelco8 NpeodnodceHbl peKoMeHOayuu no  d¢hhexmueHomy 6HeOpeHuUro
UCKYCCMBEHHO20 UHMEILIEKMA 8 CUCMEMbL DNeKMPOHHO20 00KYMEeHmMOo0bopoma.

Knrwueevte cnosa: ucKkyccmeeHHblll UHMENLNEKM, NeKMPOHHbIN  OOKYMEHMOo0Oopom,
asmomamuzayusi, MawuHHoe odoyuenue, 00pabomra ecmecmeeHHo20 A3bIKA.

TOO «KTX-I'PY3OBBIE IIEPEBO3KM» kak Beayuuii omepatop KeJle3HOJOPOKHBIX
I'PYy30IE€PEBO30K CTATKUBAETCS C HEOOXOUMOCThIO 00pabOTKH OOJIBIIOro 0ObeMa JOKYMEHTaLUH,
BKJIOYasi HAaKJIaJHbIE, JOTOBOPHI, aKThl MpHEMa-Nepeaadyd M OTYETHbIE JOKYMEHThL. CHCTeMBI
3JIEKTPOHHOI'0 JOKyMeHTooOopoTa (manee — COJI) yxe BHEApPEHBI B JAEATEIbHOCTh KOMIIAHUH,
OJTHaKO WX (PyHKIIMOHAJI OTpaHUYEH MpU padoTe ¢ OONBIIMMH MAaCCHBAMHU JAHHBIX M CIOXHBIMU
JIOTUCTUYECKUMU TporieccaMu. MHTerpamus uckyccTBeHHOro uHremekra (nanee — M) B COJ]
MOXET CYIIECTBEHHO TMOBBICUTh J(G(GEKTUBHOCTh YIPABICHUS JOKYMEHTAIlMEH 3a cueT
aBTOMaTHUYECKOW Kilaccupukanuu, oopadorku u ananuza uHpopmauuu. [pumenenne MU B TOO
«KTXK-I'PY3OBBIE TIEPEBO3KW» mo3BOIUT yCKOPUTH TOKYMEHTOOOOPOT, MUHUMHU3UPOBATH
OLIMOKH, CHU3UTh 3aTPAThl M IOBBICUTH KaU€CTBO YIPaBICHYECKUX pemieHuil. Llenb nanHo#i ctaTbu
— TPOBECTH KOMIUIEKCHBIM aHajau3 KIIYEBBIX AacnekroB BHeApeHus WM B a1eKTpoHHBIN
JOKYMEHTOOOOPOT MPEANPHUATHS, BBIABUTH €r0 MPEUMYIIECTBAa U BO3MOXKHBIE Oapbepbl, a TaKkKe
NPEIOKHUTH PEKOMEH/IAIMH TS YCTICITHOM HHTErpaiuy Texnonaoruu [1].

Smith J. aHanm3upyetr cOBpEeMEHHBIE TCHICHLUH M BBI30BBI BHEIPEHUS HCKYCCTBEHHOTO
UHTEJJIEKTa B CHCTEMbl 3JIEKTPOHHOTO JIOKYMEHTOOOOpOTa, AaKIEHTUPYSd BHUMaHUE Ha
aBTOMaTH3allMd pabOYMX IPOLECCOB M MOBBIMLECHUH Y(PPEKTUBHOCTH YIPABICHUS TaHHBIMH.
OcHOBHBIE pe3yJbTaThl HCCIEJOBAHUS IOKa3bIBalOT, 4To mnpuMeHenue MWU crnocoberByer
ONTUMM3AIMKA OOPabOTKU JTOKYMEHTOB, OJAHAKO TpeOyeT KOMIUIEKCHOTO IOAXO0Ja K PELICHHIO
BOITPOCOB 0€30MMaCHOCTH, ITUKH U MHTETPALIMH C CYIIECTBYIOIUMH cHUcTeMamu [2].

Brown A., Lee C. npencrasisieT BKJIaJl B pa3BUTHE 00pabOTKH ecTecTBEHHOTO si3bika (NLP)
B CHCTEMax 3JIEKTPOHHOI'O JOKyMEHTOO0OpOTa, aHAIU3UPYs NepeOBble METOAbI ABTOMATU3ALIUI
00paboTkH, KiIaccu(pUKauMu W H3BICYEHUS HH(POpMAIMM M3 JOKYMEHTOB. B pesynbrare
HCCJIEZIOBAaHMs BBISIBIICHBI KIIIOUEBBIE NpeumylnecTBa umHTerpauuud NLP, Bkitodas noBblleHHE
3G (GEKTUBHOCTH yIpaBlIeHUs JaHHBIMHM, CHIDKCHHME 3aTpaT Ha o00paOOTKy JOKYMEHTOB U
YIIy4IIeHHE TOYHOCTH aHalIn3a TeKCTOBOM uHpopmMaruu [3].

Johnson M. BHec 3HaYMTENbHBIA BKJIAJ B HUCCIEIOBAHUE ITUYCCKUX ACICKTOB BHEIPCHUS
HCKYCCTBEHHOI'O HMHTEJUIEKTa B OOpabOTKY JIOKYMEHTOB, aHAJU3UPYs MOTEHLMAIbHbIE PHUCKH,
CBSI3aHHBIC C KOH(PHUICHIIMATBHOCTBIO TaHHBIX, IPEB3ATOCTHIO aJITOPUTMOB U OTBETCTBEHHOCTHIO
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3a aBTOMAaTHU3UPOBaHHBIE pemeHHs. B pe3ynbTare aBTOp mpeiaracT peKOMEHAAINH 0 pa3padoTKe
THYecKH 000CHOBaHHBIX MM-cucTteM, OpHEHTHPOBAHHBIX HA MPO3PAYHOCTb, CIIPABEIIMBOCTh U
coOJTI0/ICHrEe HOPMATUBHBIX TpeOoBaHuU [4].

Ha 3acenanunu IlpaBurtenscrsa 28 suBapst 2025 roga Ilpesunent Kaceim-’Komapr Tokaes
MOPYYHJI BHEIPUTH HCKYyCCTBeHHBIN MHTEIUIEKT (W) B rocymapcTBeHHBIC OpTaHbl M HAIMOHAIBHEIC
KOMITAaHUU JUTISI OMTHUMM3AINHA B3aUMOJCHCTBUS C TpaKTaHAMH M OM3HECOM, a TaKKe CHIDKCHUS
OIOpOKpaTUH U KOppyMuUOHHBIX puckoB [5]. CormacHo Konienmuu pa3BUTHS HCKYCCTBEHHOTO
uHteuiekra Ha 2024-2029 romel Biamssaue WU cTpemurensHO pacter. B riobambHO#M
TexHosioruaeckoil ronke muaupyror CHIA u Kurtaii, 9T0 00yCIOBIEHO HATMYUEM KPYITHEUIINX
koprnopanmii  (Google, Facebook, Microsoft, Alibaba, Baidu, Tencent) m wMacmTaOHBIMU
nnBectunusaMu B UN-uccnenosanus [6].

'oTOBHOCTH TPAaBUTENBCTB K BHEIPEHHUIO HMCKYCCTBEHHOTO HMHTEJIEKTa OILECHHBAETCS Ha
ocHoBe Mmetomosiorun Oxford Insights, ananu3upyromieit KiroueBble TEHACHIIUN M WHUIIMATHBEI B
TaHHOM cdepe. MeToauKa BKIIOYAET CYOMHIEKCHI, ((OPMUPYIOLIUE TTOKA3aTeNH, IPEICTaBICHHbIE
Ha pucyHke 1. JlaHHbIE mapaMeTpbl OTPaKAIOT CTENEHb TOTOBHOCTH FOCYAApCTBEHHBIX CTPYKTYP K
npeaocTaBieHnio yeryr Ha ocHoBe MUW. CyOuHAEKCH KIacCU(UIMPYIOTCS Ha TPH KaTETOPHH:
«TOCYIApCTBEHHOE  YIPABICHUE», «TEXHOJOTUYECKUN CEKTOp», «IOCTYN K JaHHBIM H

uHdpactpykrype» [7].

NorToBHoCcTbL KazaxcTaHa K MU, Total Index=45,78 (72 mecro ua 1831)

54,19
YnpasneHne n aTuka
o 5 75,67
Buoenne (Crpatermna) ec Limdposoi noTeHuman
40
74,1 63,76
HocTynHOCTE AaHHbIX AnanTueHOCTL
30,80 15,48
MHdpacTpyKTypa 3penocrts
Yenoseueckunia NrHHoBaUMOHHLIA
Kanuvran noreHuman
38,55 33,63

Pucynok 1. I'otoBHOCTHh Ka3axcTana k BHEAPEHUIO UCKYCCTBEHHOT'O HMHTEJICKTA

CornacHo MHziekCy rOTOBHOCTHU NPaBUTENIBCTBA K HCKYCCTBEHHOMY MHTeIIEKTY 2023 rona,
Kazaxcran 3anumaet 72-e Mmecto cpenu 193 ctpaHn. K unciy KOHKYpEHTHBIX TPEUMYIIIECTB CTPAHbI
OTHOCATCSl BBICOKAsl JOCTYHNHOCTHb JAaHHBIX, 3HAUUTENbHBIH HU(POBOM MOTEHIMAN M THOKOCTbH
IIPaBOBOTO PETYIMPOBAHUS, aJaITUPYEMOTO K U(PPOBBIM OU3HEC-MozeNsaM. B To xke Bpemst cpeau
KJIIOUEBBIX OTPaHUYEHUN BBIJEISIIOTCA OTCYTCTBME CTPATETMYECKOTO BHJEHHUS, HU3Kas
TEXHOJIOTUYECKasl 3pesIocThb, cllabopa3BUTasi MHPPACTPYKTypa, OrpaHUUEHHBI MHHOBAIIMOHHBIHI
MOTEHLIMAJ W HEJOCTATOYHBbIM YpOBEHb 4YEJIOBEYECKOro KamuTana. J(ONMOJHUTENBHO, AaHAIU3
OTAENBHBIX IOKa3aTeNell MHIEKCa BbBIABIAET AC(QUUUT KPYNHBIX YACTHBIX TEXHOJOTHMUECKUX
KOMITaHWH, HEJOCTaTOYHBI 00BEM BEHUYpHOT'O KalHTalda M HU3KUH YpOBEHb (PMHAHCUPOBAHHSA
HAaY4YHO-UCCIICJIOBATEILCKHUX U OMBITHO-KOHCTPYKTOPCKUX pador [.].

OnHUM U3 MEPCIEeKTUBHBIX HAIpaBleHUH HHU(POBOH TpaHcOpMaluy, CIOCOOCTBYIOMINUX
IIPEOIOJIEHUIO YKA3aHHBIX OIPaHUUYCHHM, SIBISETCS Pa3BUTHE MCKYCCTBEHHOI'O MHTEJUIEKTA U €ro
MHTETpalusi B KIIOYEBbIe Cdephl AEATEIbHOCTH. B YacTHOCTH, COBPEMEHHOE pa3BHTHE
HEHpPOTEXHONOTUI OXBaThbIBaeT / KIIOYEBBIX HAMNpABICHUH, Cpelnd KOTOPBIX BBLACISAIOTCS
KOMIIBIOTEPHOE 3peHne, 00paboTKa ECTECTBEHHOTO SI3bIKA, PACIIO3HABAHUE U CHHTE3 PEYH, a TAKXKe
NEPCIEKTUBHBIE aJITOPUTMbI UCKYCCTBEHHOI'O MHTEIIJIEKTA JJIs1 COBEPIICHCTBOBAHUS 3JIEKTPOHHOTO
NOKyMeHT0o0OopoTa. COBpPEMEHHbBIE TEXHOJOIMM MCKYCCTBEHHOIO MHTEJIEKTa 3HAYUTENIbHO
paciupsoT  (YHKIUOHAIbHBIE BO3MOXKHOCTH 3JIEKTPOHHOrO JAoKyMmeHTooOopora 310, B
YaCTHOCTH, CUCTEMBI AIEKTPOHHOI'O JOKyMeHTooOopoTa (PucyHok 2).
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Pucynoxk 2. IIpenmymectsa unrerpanuu MU B CO /1

Huterpammus UM B COJI cmocoOCTBYET aBTOMATH3aIldK IMPOIIECCOB BBOJA, PETHCTPAIINH,
MapuipyTu3aud ¥ 00paOOTKM JOKYMEHTOB, YTO TIOBBIMIACT 3(P(EKTHUBHOCTH YIPABICHUS
KOPIOPATUBHBIMU JTaHHBIMU. OJHAKO BHEAPEHHE JAHHOW TEXHOJOTUHM COIPOBOXIACTCS Kak
MPEUMYILIECTBAMHU, TaK W TOTEHUIUAIbHBIMU PHUCKaMH, 4YTO TpeOyeT KOMIUIEKCHOIO aHajin3a

(Tabmuma 1).

Tabnuna 1. SWOT-ananu3z Baenpenust MU B COJ1

Cunibnble cTtoponbl (Strengths)

Caabblie ctoponbl (Weaknesses)

— aBTOMATHU3AIMsI PYTHHHBIX OIIepaIHii

— [IOBBIIIEHNE TOYHOCTH U CHIDKEHUE OLIHO0K
— yJIy4IlIeHHE KadecTBa MIPUHAMACMBIX
PEIICHU, HHTEIUICKTYaIbHBINA TTOUCK

— YKOHOMHUS BpEMEHH U PECYpPCOB

— CIIO)KHOCTb BHEJIPEHHS

— HEJIOCTATOK KBaJH(DUIIMPOBAHHBIX KaJJPOB
— IpoOJIeMBbl HHTETPALIUU

— OIPaHMYCHHOCTH TEXHOJIOTHHt

— HEMPO3PavHOCTh ATOPUTMOB

— pacmpenue QyHKIMOHATLHOCTH
— MHTErpauus ¢ IpyruMu CUCTEMAMU
— 00nayHbIe pemeHus

— [IEPCOHAIN3ALUA

— MOBBIIICHUE s dexTuBHOCTH Ou3HeC- | — HeOOXOMMMOCTh Oonpmux ~ 00BEMOB

IpOIIECCOB JTAHHBIX

— aHaJM3 U MPOTHO3UPOBAHUE — CONPOTHBIICHHE NEPCOHAIIA
Bo3moxknocTu (Opportunities) Yrpossl (Threats)

— ajbHeIee pa3BUTHE TEXHOIOTHIA — Kn0epOe301acHOCTb

— 3THYECKHUE MPOOIIEMBI

— IOPUJINYECKHE OTPAHUYCHUS
— KOHKYPEHLIUS

— 3aBUCHMOCTB OT TEXHOJIOTHH

IIpumeuanue. CocTaBieHO aBTOpaMU Ha OCHOBE HCTOYHUKOB [ 1-7]

TakuM 00pa3oM, UCHIOJIB30BaHUE AHATUTUYECKUX anropuTMoB B COJI mo3BoJseT yCKOPUTH
PETUCTpALUIO TOKYMEHTOB Ha OCHOBE CTPYKTYPUPOBAHHBIX METaIaHHBIX 0€3 y4acTHus oreparopa,
aBTOMATHU3HPOBAHHBIN aHAIN3 BXOJSALINX JOKYMEHTOB yJIy4lIaeT KOHTPOJIb M 00pabOTKY THIIOBBIX
nokymMeHToB. CamooOyyaromuecss CUCTEMbl O0ECIeYMBAIOT PACIIUPEHHBIA MOUCK, BBIABICHHE
aQHAJIOTMYHBIX TEKCTOB M aBTOMaTHYECKOE Ha3HAUeHHE 3a]1a4, CIIOCOOCTBYS ONTHUMM3AUN OU3HEC-

IponecCoB.
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Buenpenne N B CO/] Taxke TpeOyeT pelieHUs] IPaBOBbIX U TEXHOJIOTMYECKHUX BBI30BOB,
CBS3aHHBIX C KOHTPOJIEM HAJl aJlTOPUTMAaMH, COBEPILIEHCTBOBAHUEM MEXaHU3MOB MHJIEKCUPOBAHUS
n Oe3omacHoCcTH AaHHBIX. B coBpeMeHHbix CDJ] akTUBHO NPHUMEHSIOTCS HEHPOHHBIC CETH,
SKCHEPTHHIE CHUCTEMbl, CEMAaHTUYECKHE MOJICNIM, JI€PEBbsl MPUHATUS PEIICHUM U TEXHOJIOTUU
MAIlIMHHOTO 3pEHHUs, TpPHUYEeM IMOCIeAHNEe HauOoJiee IIUPOKO HWCIOIB3YIOTCS Il TIOMCKA,
knaccupukanuu M ujaeHtTudukanuu oowbekTtoB. Haumnas ¢ 2018 roma Bemymime KOMIIAHUU-
paspabotunku COJ] Bximoumnn B cuctemy moxynu MW st aBromaTuzanmmm psiga pyTHHHBIX
MPOIIECCOB, YTO 3HAYUTEILHO CHIKACT KOJMYECTBO OMIMOOK Ha dTame oOpaOOTKH JaHHBIX.
Pe3ynbTaThl MPOBEACHHOTO aHAJIM3a MTPeUIaraeMbIX pelleHui mpuBeaeHs! B Tabmuie 1 [8-9].

Tabnuna 1. Moaynu UCKYyCCTBEHHOTO MHTEJUIEKTA, BKIIOYEHHBIE B CUCTEMBI JIEKTPOHHOTO

JIOKYMEHTO00O0pOTa
Col Monyns U1 Bosmoxuoctu moayns A
MPOTHO3MPOBAaHUE M AHAIWTHUKA; aBTOMAaTHYECKas
CDJ] Documentolog Al.Sulu KiaaccH(UKaUsA JOKYMEHTOB, YMHOE 3aIllOJIHCHHE
roJen
CpaBHeHue CpaBHEHHUE PA3HBIX BHUJIOB JOKYMEHTOB, M3BJICUCHUE
COJ1 «Te3uc» P P P JOB JOKYM

U pacro3HaBaHue  |[MH(OpPMALMU U3 JOKYMEHTA.

ABTOMATUYECKOE OMNpEJEJICHUE TUMAa U MPUCBOCHUE
Kjacca, (OpMHUpPOBAaHUE TMOPYUYEHHUS HCIIOIHUTEINIO,
MOJTrOTOBKA Ia0JI0HAa OTBETA, MPOEKTA PE30JIIOLUN

WNurennexryanbHas

CO/1 Docsvision 00paboTKa JOKYMEHTOB

OTI[CJIBHLIC AJITOPUTMBI @BTOMAaTHYCCKOC pe(I)epHpOBaHHe B CHCTCEMC

CHAY «lIpuopureT» | MAIIMHHOIO O0YYEHUs TOKYMEHTAIIHOHHOTO yIIpaBIICHUS, IIPOBEPKA
Ha Oaze Docsvision | BeigeneHue aHoMaauii [KOPPEKTHOCTH PEKBH3HUTOB, OIIMOOK B TEKCTE,
B JIOTOBOpax KOPPEKTHPOBKA IOKYMEHTa
COJI «Konekc: M ABTOMAaTHU3aLUs npotrecca KJaccupukanuy|
O1lyJIb o
JIOKyMEeHT0060pOT» Y oOpallieHui 0 33JaHHBIM TapaMeTpam
HEKYCCTBEHHOTO OPPEKTUPOBKA TEKCTOB O(UIHAIBHBIX JJOKYMEHTOB
K
CD]1 PayDox UHTEIJIEKTa pp P H AOKYM
B COOTBETCTBUU CO CTaHAapTaMH OpraHu3aluu
tOpumecku M3BJICUCHUE JTaHHBIX, pyOpUKalusl, YCTAHOBKA CBSI3U
CO/L1 «deno» 3HAYUMBIN - PYOP Y
MEXIy 00ObEKTaMHU.
JIOKYMEHTO0000pOT
. PacriosnaBanue MEPBUYHBIX OKYMEHTOB
CoOJl «1 C: Lludposoii accucreHt P FOKIM '
ABTOMATHU3alMsl IpolLecca HU3BICYEHHUS JAHHBIX C
JlokyMeHTO060pOT» IOpUCTa

1M(POBBIX U NIEYATHBIX HOCUTENEH
CD/J1 Directum Directum Ario One MarmuHHOe 00y4YeHHe U KOMITBIOTEPHOE 3pPEHHUE
[Mpumedanue. CocTaBICHO aBTOPOM Ha OCHOBE MCTOYHHMKOB [8-9].

AHanu3 NaHHBIX, TPEJCTABICHHBIX B TA0JUIIE 2, CBUIETEIILCTBYET O 3HAYUTEILHOM aKIICHTE
Ha HHTEJUICKTYyaJIbHYI0 00pal0OTKy TeKCTa, BKJIOYas MPOBEPKY KOPPEKTHOCTH PEKBU3UTOB U
COOTBETCTBUE  KOPIOPATUBHBIM  cTaHaaptaM. OpHaKo pa3nuuds MEXIy CHUCTeMaMH
CBUJCTENLCTBYIOT O pa3HOil creneHu uHterpauuu MU, rne onHu perieHuss OpUeHTUPOBAHBI Ha
0a30BbIe (YHKIIMM aBTOMATH3aIlMH, a JAPYrde BKIIOYAIOT CIOXKHBIC aJITOPUTMBI MAITUHHOTO

00yYeHHs] ¥ KOMIIBIOTEPHOTO 3pEHHUs. PacCMOTPUM CpaBHUTEIbHBIN aHATU3 (DYHKIIHOHATHBHOCTH
CO/1 ¢ U1 u 6e3 MU B Tabmume 3.

Tabmuna 3. CpaBHUTENBHBIN aHaMH3 QyHKIIMOHATRHOCTH COJ] ¢ U1 u 6e3 U
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XapaKkTepuCTHKA CI/1 6e3 MU Colc AN
BBon u peructpauust | PyuyHoli BBoJ JaHHBIX | ABTOMAarnyeckoe paclio3HaBaHUE JIAHHBIX C
JOKYMEHTOB oIepaTopom nomouisro M1
Knaccuduxanus Pyunas kBanmudukanus | ABToMaTHueckas KJaccuuKanus c
JTOKYMEHTOB OIIEPATOPOM nomoupro N
N3Bneuenne nanueix | Pydnoe M3BJICUYCHNE | ABTOMaTUYECKOE MW3BJICYCHHE JIaHHBIX C

JAaHHBIX OIICPATOPOM

nomoituso N1

ITouck AOKYMCHTOB

Ilouck 1o KIIIOYEBBEIM
cJIoBaM

NuTennexryaabHbIi
KOHTEKCTa U CMBICJIA

IIOUCK C YUCeTOM

AHanu3 10KyMeHTOB | Py4Hoit aHanu3 | ABToMarudecKuil aHaians3 ¢ nomouisro MU
OMepaTopoM

VYipasnenue Pyunoe ylpaBjieHHe | ABTOMAaTH4YECKOE YIPABIEHUE MPOLECCAMU

MponeccaMu MpoeccaMu Ha ocHoBe U1

[Ipunstue pemenuit | Ha ocnoBe omwita u | Ha OCHOBE aHalim3a JTAaHHBIX H
WHTYUIIAN pexomenpauin U1

[Tpumeuanne. CocTaBiIeHO aBTOPOM Ha OCHOBE MCTOYHHKOB [ 8-9].

Hcxons U3 naHHbIX, yKa3aHHBIX B Tabauue 3, a3pdexruBnas nnterpauus MU tpedyer crporoit
muddepeHnanum  MOJUTUK ~ OE30MacHOCTH,  ONpeneieHUs IabJIOHOB HW  MapIIpyToOB
nokymenrtoobopora. CoBpemenHble COJl HCMONB3YIOT HHTEIEKTYalbHbIE alTOPUTMBI IS
aBTOMaTHUYECKOW 00pabOTKHU JOKYMEHTOB, MX PYOPUKALMH, YCTAHOBJIEHUS B3aMOCBSI3€H 1 TOUCKA
Ha €CTECTBEHHOM s3bIKe. IIpm 3TOM, OCHOBHBIMM BBI30BAMHM OCTAIOTCS HENPO3PAYHOCTh
anroputMoB MM, BbicOKass MOTpeOHOCTh B MCXOJHBIX JAHHBIX, CI0XKHOCTb MOJEIMPOBAHUSA U
HE0O0XO0AUMOCTD ITPAaBOBOTO peryaupoBanus. s aganramun C3 ] He0OXOAMMO BHECTH N3MEHEHHS
B HOPMATUBHBIE aKThI, 00€CIIEUNBAIOINE KOPPEKTHOE XPAHEHUE U MAaPLIPYTU3ALIUIO JIOKYyMEHTOB C
y4€TOM aBTOMAaTU3UPOBAHHOI'O aHAJIN3A.

Hecmotpst Ha npeumymectBa, unrerpauuss MM B COJ] nmpoucxoguT MEJIEHHO H3-3a
HEIOBEpHUs IMOJIb30BaTENCH, 00YCIOBICHHOTO CIIOKHOCTHIO QJITOPUTMOB M OMACEHUSMHU OLIHOOK.
O¢ddexkTuBHas  UHTErpanusi HUCKYCCTBEHHOIO  MHTEIUIEKTa B CHUCTEMbI  3JIEKTPOHHOIO
JOKYMEHTO000pOTa HauumHaeTcs C (HOPMHUPOBAHMSA KAYECTBEHHOI'O [aTaceTa, BKJIIOYAIOLIETO
penpe3eHTaTUBHYIO0 BBIOOPKY AOKYMEHTOB. OOIIMPHBIM M CTPYKTYpHUPOBAHHBIM HAaOOp JaHHBIX
MOBBIINIAET TOYHOCTH AJITOPHUTMOB, OJJHAKO €T0 CO3/aHue TpeOyeT 3HAYMTEIbHBIX BPEMEHHBIX M
(MHAHCOBBIX PECYPCOB.

OntumanbHOM ocHOBOMW aiist BHeApeHus U ciyxut yxe copMUpOBaHHBIN JIEKTPOHHBIN
apXuB C KOPPEKTHBIMM HMCXOJHBIMHM JAHHBIMU M DKCIEPTHOE COINPOBOXKICHHUE CIELUAINCTOB,
o0naiamux TIyOOKMMH 3HAaHUSMHU B TpeaMeTHOW obnactu. HesaBucumMo oT oTpaciw,
UHTEJUIEKTYaJIbHbIE TEXHOJIOIMU TPAHC(HOPMHUPYIOT JEIONPOU3BOJCTBEHHBIE ITPOLIECCHI, MTOBBIIIAS
uX 3 PEeKTUBHOCTD U CHHKAsl ONEPALIMOHHBIE 3aTPATHI.

[Ipu 3TOM 3KOHOMHUYECKas 1es1eco00pa3HocTh BHeApeHust MU Hanpsimyto 3aBUCHUT OT 0ObeMa
JIOKYMEHTO000pOTa, a CpeAHHUI CPOK OKYITA€MOCTH UHBECTULIMNA COCTABISET OT IIECTH MECALIEB J10
nostiyropa Jyier. OIHako NPEeUMyIIECTBAa ABTOMATU3allMU BBIXOJAT 3a PaAMKHU HMCKIHOYHUTEIBHO
(DMHAHCOBBIX AaCIMEKTOB: CHIDKEHHE W3JEPKEK COMPOBOXKIAETCS MHHMMH3AIMEH pPUCKOB,
CBSI3aHHBIX C YEJOBEYECKUM (PaKTOPOM, TaKUX KakK OIIMOKM Npu 00paboTKe JOKYMEHTOB,
HapylIeHHE CPOKOB U HEKOPPEKTHBIE (POPMYIIMPOBKH B 10T OBOPAX.

Pazputue MM B noxymeHTO000pOTE TpeOYEeT YCTpaHEHUS KIIOUEBBIX OapbepoB, BKIIOYAs
MOBBILIEHHE KOMITETEHIIUI COTPYAHUKOB, COBEPILIEHCTBOBaHHE HH(PACTPYKTYPHI U TEXHOJIOT U, a
Takxe yueT kubeppuckos. B nccnenoanuu, nposenénnom «Kosnr Hanoru u KoncynstupoBanue»
B 2024 ropy, BBISIBICHBI OCHOBHbIE OorpaHnyeHus uHrerpauuu MU B OusHec-npoiecchl KpYImHBIX
KOMMAaHUN. AHajM3 JaHHBIX, COOpaHHBIX CpeOu MpencTaBUTENeH (PUHAHCOBO-PKOHOMUYECKHX
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JIeTIapTAaMEHTOB Pa3JIMYHBIX OTPACICH, TMO3BOJII OMPEICIUTh KITIOUYECBbIC Oapbhepbl BHEIPCHUS
TEXHOJIOTUI1 HCKYCCTBEHHOT'O MHTEJUIEKTa B KopriopaTuBHyto cpexay (Pucynok 3) [10].

2)

OTCYTCTBI/IQ MCTOA0JIOTNN

Pa3po3HeHHOCTh JaHHBIX ... | 4 '
OTCyTCTBHE CTPATErMU PAa3BHUTHS. .. 16 f
OtcytcrBue HeoOxoaumoit UT-. .. 22 '
HenocraTok uH(OpMAIUH 0. .. 27 J
OTcyTCTBHE HEOOXOAUMOCTH. . . 29 '

0 5 10 15 20 25 30

Pucynok 3. KirtoueBsle 0apbepsl, pemnsTCTBYONMUE BHeApeHuto I B kopropaTuBHYO
cpeny, % [10]

AHanmu3 TaHHBIX HAa PUCYHKE 3 MOKa3bIBAeT, YTO TJIABHBIC Mperpajabl Uit BHeapeHus VU B
OpraHHu3aIUsAX BKJIIOYAIOT OTCYTCTBHE MOTPEOHOCTH B €ro MCHoib3oBaHUU (29%), HEmOCTaTOK
nH(pOopManuy o0 TeXHOJIOTUsIX (27%) u orpaHndeHHBIC BO3MOKHOCTH U T-uHbpacTpykTyps (22%).
Cpenu apyrux (akTOpoB BBIIEISIOTCS OTCYTCTBUE YETKOW CTpaTeruu pa3Butus B obmactu MU
(16%) n mpobaemsl ¢ nHTerpanueil JanHsixX (4%). Tombko 2% y4acTHUKOB MCCIIEIOBAHUS yKa3alIH
OTCYTCTBHE METOAOJOTHYECKUX TMOAXOAO0B KakK MpensTcTBhe. J{is TpeomoneHus AaHHBIX
MPETSATCTBHIA Ba)KHO aKTHBU3MPOBATH PabOTy 1O MH(POPMHPOBAHUIO, TUIAHUPOBAHHIO IH(PPOBOI
Tpanchopmanun U  MonepHuszauuu MT-cucrem, uro mMO3BONMT KOMMaHUSAM 3(]dexTuBHEE
WHTETPUPOBAaTh HMCKYCCTBCHHBI HHTEIUICKT B CBOIO  JIeATENBHOCTh. Ha  ocHOBaHWHM
NPEICTABICHHBIX JAHHBIX MOXHO NPEAJIOKUTh CJIEAYIOIMEe pEIIeHUus s BHEIPEHUS
uckyccrBeHHoro uurewiekta (M) B nmesrensHocts TOO «KTXK-I'PY3OBBIE TTEPEBO3KN»
(Tabmnuma 4):

Tabnuua 4. ITytu coBepIieHCTBOBaHUS

Ne IIyTu ycrpenenusi 0apbepoB, NpensiTCTBYOUIHAE HNucTpymeHT
BHeapeHuo U B TOO «KTK-I'PY3OBbIE
INEPEBO3KH

l. | Omcymcmeue neooxooumocmu ucnonvsosanus UH: Pazpadbomka yemkou
O pa3paboTka YETKOU CTpareruu uudpoBoii | cmpamezuu:
TpaHchopMaIu, BKJTIOYAIOIIEH HKOHOMHUYECKOE | — BHEIPEHHUE Al-driven
obocHoBanue BHenpenus MU, pelieHu  JUIsi  ONTUMHU3ALUU
O TpOBEJEHUE MUIOTHBIX TMPOEKTOB JUIsl OLEHKH | JIOTMCTUKH,

3(1)(1)CKTI/IBHOCTI/I TCXHOJIOTUH B PCAJIBHBIX YCIIOBHUAX, — pagpa60TKa ,Z[OpO)I(HOﬁ KapThl

O CO3JaHHe CIENUATU3UPOBAHHBIX Pa0OYMX TPYHI IO
W3YYEHHUIO NIEPCIIEKTUB BHEApeHus M.

BHenpenus U,
— onpenenenue KPI nns onenku
3(hPEKTUBHOCTH TEXHOJIOTUH.

Heoocmamok unghopmayuu o 6o3moxncnocmax HH:

Qobyuenue nepconana:
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— Opra"u3ainusi pPEryasipHbIX CEMUHApOB U TPEHHUHIOB
JUISl PYKOBOZCTBA M KJIFOUEBBIX CIIELUAIIMCTOB;

— TMPOBEJACHHE  JIEMOHCTPAllMOHHBIX  MPOEKTOB  C
peanbHBIMU Keiicamu ucnoyib3oBanus NU;

— B3aMMOJECHUCTBUE C DKCIIEPTAMU U KOHCAJITUHIOBBIMU
KOMITAaHUSAMU I (POPMHPOBAHHS JTOPOKHOW KapTHI
BHenpenus M.

— co3aaHue KOpPIIOPATUBHOU
nporpamMmbl o0yuenus UU;

— TIpOBEJCHHE BOPKIIOMNOB C
JKCIIEPTAMU;

— BHEJpPEHHE e-learning
wiathopM ¢ KypcamH IO
U(PPOBBIM TEXHOJIOTUSIM.

Omcymcmeue neooxooumou HT-ungppacmpykmypot:

— IIpoBenenue IT-aynura asns BeISBIEHUS CIA0bIX MECT
B TEKyIIeH HHOPACTPYKTYPE;

- HHBGCTHpOBaHHe B 06naqule TEXHOJIOTUHN  AJIA
MacIITabOUPYEMOCTH PEIICHHUI;

— Ilocrenennoe BHenpeHue miaargopMm A aHaIU3a
OOJBIINX TAHHBIX U MAIIUHHOTO O0yYCHHSI.

Obecneuenue
Kubepoeszonacnocmu:

— pa3paboTKa MOJUTUKH 3aIUTHI
JAaHHBIX;

— BHeApeHHe mudpoBaHus U
MHOTO()aKTOPHOH
ayTeHTU(UKAIIY;
— peryisipHoe TECTHPOBaHUE

CUCTCM Ha yA3BUMOCTH.

Omcymcmeue cmpamezuu pazeumus ¢ oonacmu HU:
— pa3paboTKa JOJTOCPOYHOM CTpaTeruu MHQPPOBOIA
TpaHcopMaIui KOMIAHWW C TIOITAIHBIM BHEIPEHUEM
HU;

— ONpenesieHue  KIIOUEBBIX  HANpABICHWH A
BHeApeHuss MW (Hanpumep, mporHo3upoBaHuE CIpoca,
aBTOMAaTH3aIMsA MapuIpyTH3aLuH, KOHTPOJIb
TEXHUYECKOTO COCTOSTHUS TTOJIBHXKHOTO COCTaBA) ;

— Ha3Ha4YeHWE OTBETCTBEHHBIX JIMIl 32 peaJu3alMi0 U
koopauHaiuo MU-npoekTos.

Coonrooenue muueckux Hopm:

— pa3zpaboTka 3THYECKOI'O
KoJiekca ucroab3opanmsa MU,

— BBCICHUC MEXaHU3MOB
KOHTPOJISL 33  COOJIIOJCHUEM

KOH(l)I/II[eHHI/IaJ'H)HOCTI/I JaHHBbIX.

Paspoznennocms 0annvix ungopmayuoHHbIX cucmem:
— pa3paboTka equHOH m1aropMbl 11t cOopa, 00padoTKH
U aHaJIN3a JaHHBIX;

— MHTETrpalus  BCEX
M (POBYIO IKOCHCTEMY;
— BHEJI[PEHHE CTAaHIApPTOB OOMEHa JaHHBIMH MEXITY
BHYTPEHHUMU ¥ BHEIIHUMHU CEPBHCAMH.

NoJpa3/ieIeHui B  EAMHYIO

Omcymcmeue memooonocuu:

— pa3paboTKka  METOAWYECKUX  PEKOMEHIAIMKH  TI0
npumenenutro MM B  TOO  «KTXK-I'PY3OBbBIE
[TEPEBO3KW» ;

— MPUBJICYCHUEC KOHCAJITUHTOBBIX arcHTCTB M HAYYHBIX
opranmzanuii ~ ansg  GOPMHUPOBAHUS  CTaHAApPTOB
BHE/IPCHUS;

— CO3JIaHUEe HKCIIEPTHOTO COBETA 10 BOMIPOCaM IUPPOBOA
TpaHchopmanuu.

Monumopunz u KOHmpons:
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Takum o6paszom, BHenpenne MM B TOO «KTXK-I'PY3OBBIE IIEPEBO3KW» Tpebyer
KOMILIEKCHOTO M0/IX0/Ia, HAUMHAs OT pa3pabOTKU CTpaTeruu u o0ydeHHs MepcoHalia 710 CO3/1aHus
eAUHOMN IIUPPOBOI SKOCUCTEMBI U MOHUTOPUHTA 3 (PEKTUBHOCTH TEXHOJIOTUH.

B 3akmouenun,

BHCAPCHUC MHCKYCCTBCHHOI'O HMHTCIIJICKTA B CHUCTEMY JJICKTPOHHOI'O

JTOKYMEHTOO0OpOTa — 3TO BAXKHBIM Iar Ha MyTH K 1udpoBoil TpaHnchopmaruu OusHeca. U
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MO3BOJIIET AaBTOMATU3UPOBATh PYTUHHBIE ONEpalid, MOBBICUTH 3(P(HEKTUBHOCTH pPabOThl C
AOKYMCHTAMH, COKPATUTDh U3ACPIKKHU U YIYUIIUTh KaUCCTBO JaAHHbIX. HCCMOTpH Ha CYIICCTBYIOIIUC
po0JIeMbI U BBI3OBHI, iepcnieKTuBbI pa3Butus M B COJ] Beirmsaaat muorooo6emaromumu. Cienys
IIPUBEICHHBIM B CTaTh€ PEKOMEHIALIUAM, OpraHU3alui MOryT ycnelmHo BHeApuTs MU B coro CO /]
U MOJIYYUTH CYIIECTBEHHBIE KOHKYPEHTHBIE IPEUMYILECTBA.
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SHEPTOTUIMI KYPBLIBIC YIUIH
MOJIMCTUPOJBETOHHBIH KACUETTEPI MEH OHIIPIC
TEXHOJIOTUSICBIH 3EPTTEY

FA3BU30BA JTUHA TEJIbMAHKbBI3bI
«okapim ynusepcureti» KeAK, «Kypbuibic xkoHe reone3us» kadeapacbiHbIH
OKBITYIIBICHI

AXATOBA JTUAHA CAMATKBI3bI
«Iloxopim yauBepcuteTi» KeAK, «Kypsbiuibic xoHe reonesus» kadeapachlHbIH
okpITymsichl, Cemeit, Kazakcran

Annomayun: byn maxanaoa noaucmuponrdemoHHbly Cy2a mo3iMoi HCaHe IHCbLLY YCmaeblid
Kacuemmepi JHcaKcapmvliean Mypin any mexHOL02UACHIHbIY MeOPUSLIbIK He2i30epi MeH OHOIPICIIK
epexwenikmepi  cunammanzai.  Ilonucmuponbemon  KypamvlHOaebl — KOMHOHeHmmepOoiH
Kacuemmepin 032epmy apKblibl OHbl HAKMbl MEXHONOUANBIK JHCIHE KIUMAMMbIK HCA0AuLapea
Oellimoey  Jconodapvl  Kapacmulpvliean. 3epmmey  OAPbICLIHOA — XUMUSILIK — KOCHAAAPObIH
Mamepuanovly KYpbliblMblHA, Oepikmizine, Mblebi30bleblHA, HCHLLY OKUAYAAY HCIHE IHEPIUs CIHipy
Kacuemmepine acepi mandaumowvi. JKepeinikmi dcone Kaumaiama wWuxizammol KOJNOAHY APKbLIbL
NOAUCMUPOIOEMOHHIY OHMALLTbL KYPambl J3IPAeHIN, OHblY asi32d MO3IMOLLIZI, IKOJNOSUSLTLIK
Kayincizoiei dcane y3ax Mep3imoi nauoaniany MymKinoikmepi 3epmmeinoi. Anvinzan Homudicenep Oy
Mamepuanovly OHEePKICINMIK HCoHe a3amMammulk Kypolivicma, acipece Kaszaxcmannvly xaman
KIUMAMMbIK, AUMAKMAPLIHOA, IHep2usi muimoi KYpuliblc Mamepuaivl peminoe KeHineH KOI0aHyed
bonamvinbiH 0271e10eti0.

Tyiiinoi ce30ep: noaucmuponrbemoH, JHevlly OKuwayiay, 6epikmik, cyea moe3imMoinix, sHepeus
MUIMOINI2l, DKONO2UANBIK KAYINCI30IK, KYPbLIbIC MAMEPUanbl.

Kasipri Tanma KypbuIbIC cajlachlHa KOMBUIBINT OTBIPFAH TaJlaliTap FUMapaTTapIblH SHEPTHUs
YHEMJEY THUIMAUIIIH apTThIpy KaXKETTUIIH Kepcerendi, ocipece Ka3akcTaHHBIH KOMNILLTIK
OHIpJIepiHE TOH KAaTaH KIMMATTHIK JKargaiiapaa Oys1 mocene e3eKTi 0oiyna. ATaiFaH MOCENeHl
HICHITY/AIH MePCIEeKTUBANBIK OAFBITTAPBIHBIH 01p1 — KBUTYOTKI3TILITITT TOMEH, KETKUTIKTI OEPIKTIK
KacHeTTepiHe JKOHE JKOFapbl MaijalaHy CEHIMIUIIIHE M€ JKaHa KOHCTPYKLUSIIBIK -
KBUTYOKIIAYyJIaFbIII MaTepHalJap bl 931pJiey jKoHE KYPbUIBICKA eHT13y O0uibin Ta0bbi1a bl OcbiHaai
MatepuasaapablH Oipi — MOJUCTHPOIOETOH. by — monmuMepsni TONTHIPFBINI HETi31HIE
JNalbIHIAIFaH JKEHUT KeyeKTi OeTOH, OJ JQCTypili OCTOHHBIH O€piKTiK cumarramMallapblH
MIEHOMOIMCTUPOIABIH THIM/I1 KbLTyOKIIAYJIaFbIIl KACUETTEPIMEH YHIECTIpE].

[MonucTuponOGeToH KOoFaphl KbUTYOKIIAYIAFbI KACUETTEPIMEH €peKILIeIeHe/1l, COHBIKTaH
OHBI DHEPrUsl YHEMJICWTIH KOpIIAyIIbl KYPBUIBIMIApJa KEHIHEH KOJJIaHyFa MYMKIHIIK Oepeni.
[NonuctuponGeTonabl O0KTapaaH KaObIpFa Kajlay apHaibl »eJliM KOCTIAChlH MaiJanaHy apKbUIbI
JKY3ere achIpbUIajibl, OYJI OCTYpJIl HEMEHT E€PITIHAICIH aaMacThIpaabl. MyHIail TOCUT apKbUIbI
KaJjay KIKTepiH/e «CYBIK KeMipiepiHiHy naiaa 60ybIHa %o 6epiiMeit, )KbLUTYy )KOFAITY IbIH aJl/IbIH
aiyra 6omazasl. [1]

[MonucTuponGeTon — KbUTy OKIIayJiay KabiJieTi )KoFapbl, COHBIMEH KaTap KOHCTPYKUHUSIIBIK
KacueTTepre ue Kypbulblc MaTepuaiibl. bysl OHbI KOHCTPYKIMSUIBIK-KbUTyOKIIAYJIaFbI O€TOHAAP
KaTapblHa JKaTKbI3yFa MYMKiHIIK Oepeni. [lerenmen, Kazakcranna Oy MaTepuaiblH KYpbUIbIC
caJachIHJAFBl TMaiamaHy MYMKIHAIKTepl MeH (u3nKa-MeXaHUKAJIbIK KACHETTepl JKETKUTIKTI
neHreine 3eprrenMered. CoraH KapamacTaH, )KOFapbl OCPIKTIK, TOMEH TBHIFBI3JIBIK JKOHE SHEPTHA
YHEM/JIEy KOPCETKIIMITEPiHIH YHJIecyl MOJUCTUPOIOSTOHABI Ka3ipri 3aMaHfbl KYPBUIBIC YIIiH
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SKOHOMUKAJIBIK TYPFBIZAH THUIM/II JKOHE OoJlamarsl 30p MIENTMAEPIiH Oipl peTiHIe KapacThIpyFa
Heri3 0oaibl.

[NonuctuponOeTOHHBIH 0acThl apTHIKIIBUIBIKTAPBIHA JKEHIT CalMaK, YKOFaphl JKbLTY- JKOHE
JBIOBIC OKIIAyIay KACUETTEPl, y3aK Mep3iM/Ii aiiiaaany CeHIMIUTIT )KOHE IKOIOTHSUTBIK Ta3aIbIFbI
KaTagbl. ByJl SKOIOTHSIBIK apTHIKIIBUIBIK, dcipece, KalTajgaMa IMWKI3aTThl NMaijaiany eceOineH
Ky3ere acajpl. ATajaFaH MaTepHall THIFBI3BIFBl OPTYPIL JKEHUI OeTOHIap TOOBIHA YKaTaJbl JKOHE
JOCTYpJIl OETOH KOCTAIAPBIHAAFBI ipi TONTBHIPFBIIITAPILIH Oip O6NIriH XUMUSJIBIK OHJCITEH
MOJIUCTUPOJT TYHIPIIIKTEPIMEH aJMacThIpy apKbUibl eHuipireni. KebOikTenreH mnoiaucTupos
MOJIIIEPIH O3rePTy apKbUIbI JalbIH OHIMHIH KACHETTEPIH PETTEY MYMKIHIIT1 TOJUCTUPOTOSTOH B
KOHCTPYKUMSUTBIK KYPBUIBIC CalaChIHAA KEHIHEH KOJJIaHyFa MKOJ allla bl

Ochl 3epTTeyliH MakKcaTbl — JKePriTIKTI IIHMKI3aTThl, COHBIH INIHAE EKIiHI KaWTapa
naiiiaJaHbUIaTBIH PeCypCTapAbl KOJJaHa OTBIPBIN, MOJIMCTUPOIIOSTOHHBIH OHTAMIIBI KYpamblH
o3ipIiey JKoHE OHBIH HAKTHI NailaiaHy jKaFIaiiapblHa )KaKblH OpTa/ia Mai1anany CHIaTTaMmaiapblH
3epTTey Oonbin TaObuIaAbl. 3epTTey OapbichiHAa Kaszakcrannma enmipinerin mukizar — Cemeit
kanaceiHbIH KHM «ITIOCXbB» xBapi kymbl mer XKDO-1 kymni HeriziHAe MOJUCTUPOIOSTOHHBIH
THIMJII pelenTypachl skacanabsl. bysl MaTepuaiiplH KaXeTTi TEXHUKAIBIK CUITaTTaMaapblH CaKTai
OTBIPBII, OHBIH ©31H/IK KYHbIH TOMEHAETYT€ MYMKIHJIK Oepi.

DKCIIepUMEHT HOTHXKEJepl XHMMHUSUIBIK KOCTa peTiHAe KoijuaHbuiFaH —«PemaMukc-2»
MpernapaThlHbIH TUIMIUTITIH JONeAei, OJ1 MOJUCTHUPOJOETOH KYPBUIBIMBIHBIH O€piKTIiri MeH
OIpPTEeKTUIITIH apTThIpyFa BIKMAI eTTi. MaTrepuanabslH KbICY Ke3iHIeri OepiKTiriHe KaThICTBHI
ChIHAKTap >KYPri3iIiN, aJblHFAaH HOTIDKeNep OoifbiHIIA OHBIH OepikTik Kiachkl B2,5-ke colikec
KEJIeTiHI aHBIKTANIbl. ByJ KepceTKill MOIMCTHPOIOETOHIBI OpTYPIi KabaTThl FUMapaTTapAblH
KOpLIayIIbl KYpbUIBIMJIApbIH/IA KOJAaHyFa MYMKIHJIK Oepei.

[MomuctuponbeToHHbIH KbicyFa OepikTirin ceiHay kesinge 'OCT 10180-2012 crangapTeiHa
colikec KeJeTiH olicTeMe KoiaHbulbl. KpIcyFa apHanfaH TeKIle HilliHAl YJArulepaiH (enmemi
100x100x100 mm) Gepiktiri Rm MmoHi 60iibiHIIA aHbIKTaAbl. ChiFy chiHakTapsl [II'M-500MI'4-A
MapKaJibl THIPABIUKAJIBIK ITPECTE JKYPTi3UIIi.

ChlHaKTaH OTKCH YITiHIH Oy3bUIFaH aiiMarblH Ke30eH wIoy HoTwkeciHme (cyper-1)
MOJINCTUPOJIOETOH YITiCIHIH OY3bUTYbl TEK HEMEHT TachlHAH TYPAThIH OaillaHbic KaOAaThIHIA OPBIH
asraHbl OaliKanabl. by skaraaiiia moaTuCTUPOI TYHIPIIIKTepl MEH THIFBI3 €PITiH/I apaJIbIKTAPBIHBIH
allbIK OeTTepl aHbIK KOpiHE.

Cypet — 1. KpIcy OepiKTiriH aHbIKTayFa ChIHAJIFaH MOJIUCTUPOIOETOH YIITic
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[HonuctuponOeTon yAruIepiHiH KbICYFa OEpIKTITIH aHBIKTay OOWBIHINA alIbIHFAH ChIHAK
HOTIKeJepi 1-KecTeae KenTipuIreH.

Con HoTHKENIep HET131H]1e MaHbI3/Ibl KOPBITHIH/IBI JKacayFra 00s1a1bl: TOJUCTUPOJIOETOH aybIp
KOHE JKEHUI (acipece YsuIbl, ipi KybICThI IUIAKTHI OETOHIAP MEH KepaM3UTOETOHIAP CUSKTHI) COJI
OEpIKTIK KJIaChIHJIaFbl OCTOHAApFa KaparaHaa QJJeKai/la MOPTTHIFBI TOMEH KOHE TUIACTUKAJIBIFBI
KOFapbl MaTepHuai 0oJbIn TabbuIabsl. MyHIall KacueT, eH alJbIMeH, OHbIH KypaMbIHIa CepIiMIi
KaCHETTEpre Me MOJMCTHPOII TYHIPIIIKTEPIHEH TYPATHIH TONTHIPFBIIITHIH OOTYBIMEH TYCIHAIPUIS .

Kecre — 1. [TonuctrponbeToH yITiCiH ChIHAY HOTHXKETepi

Yori emmemi, | Yari Ne Yori Kuparymist Kpicy Oprama Kpicy
MM KHUMAaCBhIHBIH Ky, kH OepIKTINiHIH | MOH Ry, | Oepikriri
ay/aHsl, S, meri R, Kr/CcM? OoMBIHIIIA
cM? Kr/cm? KJ1acc
1 100 400,1 38,8
100x100x100 2 100 344,1 33,3 36,2 B2,5
3 100 375,6 36,5

Kecre — 2. [TonuctrponbeToH YITICiHIH asi3ra TO3IMIUIITIH ChIHAY PeKUMAEPi

Yri esiemi,

ChIHaK KYprizy pexxumaepi

MM Mysnary Epity
YakhIT, car, KeM Temnepartypa, VYakeIT, car, kem | Temmepartypa, "‘C
eMec °C eMec
100x100x100 2,5 -(18+2) 2,0+0,5 20+2

Kecte — 3. Asi3ra To31MIITIKKE ChIHAY OApBICBIHIAFBI ©3TepicTep

YaKbITbI Cyra 0aTbIpy My3aTkslka Eckepry
YaKbIThI CaJly YaKbIThbI NEr——
07.06.2024 05:00-08:00 8:00-11:00
11:00-14:00 14:00-17:00
17:00-20:00 20:00-23:00 P75 — esrepic sok
23:00-02:00 02:00-05:00
11.06.2024 8:00-11:00 11:00-14:00
14:00-17:00 17:00-20:00
20:00-23:00 23:00-02:00 F100 = osrepic ok
02:00-05:00 05:00-08:00
12.06.2024 08:00-12:00 12:00-16:00
16:00-20:00 20:00-08:00
13.06.2024 08:00-12:00 [onmcTHponOeToH yirinepinin
OISOy | oo | S vy e
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20:00-02:00 02:00-08:00 MOJIUCTUPOIT OOJIIIEKTEP] aPACHIHIAFbI
OallJIaHBIC KAJIBIIITEI JeHreline
CaKTaJIIbl.
14.06.2024 08:00-11:00 ChIHaK yzepici asKTasbl: YATiHIH

OYPBIIITHIK alitMaKTapbIHAA YTITLTY
OaifKanapl, KaOaTTapIbIH aKbIpaybl
Hemece Kabarracy Oenrinepi
AHBIKTAJIFaH JKOK.

Koceivma typre 100 pet Mmy3naTy skoHe epiTy HUKIAapsl xKypriziiai. [lonuctuponbeToHHbIH
asi3ra Te3IMIUTITT KBICY OEpIKTIriHiH e3repici OOMBIHIIA KOJIJAaHBICTaFbl HOPMAaTHBTIK Ky)KaTTapra
colikec aHbIKTaJAbl. YJTiJep YIIiH as3fra Te31MAUTIKTI aHbikTay dici perinae ['OCT 10060-2012
«beronmap. Asi3ra TO3IMAUTIKTI aHBIKTAy 9AICTEpl» CTAaHAAPTHIHBIH TajlaNTapblHA cail 0a3alibIK
Oipinmi oxic Tanmanasl. [2] byn ceiHakTap OapbIChiHAA ChiHaMaiap OCTiHIH KaFJalbIHIA eNeyi
e3repicTep OaiKanMabl, OYJ1 MaTepUAIIBIH KOFaphI asi3ra TO3IMIUTITIH pacTalIbl.

Ka3zakcran PecnyOnuKkachlHBIH KYpPT KOHTMHEHTTIK KJIMMATTBIK >KaFJaillapblH eckepe
OTBIPBIN, TOJUCTUPOJIOETOHHAH JKacajfaH OyHbIMIApJblH canachlH AHBIKTAWTBIH HET13rl
KOpPCETKIIITep — TOMEH TeMIleparypara Te3IMIUIIK MEH Cy OTKI30eWTiH KacuerTep OOJbIm
TaObUTa/Ibl. ATaJFaH MaTepUANIBIH JKOFapbl as3fFa Te3IMALTrT oHbl Ka3zaKCTaHHBIH COJTYCTIK
afiMaKTapbIHIaFbl OHEPKACINTIK FUMapaTTapbl canyaa THIM/II aliaananyra MyMKiHaik 6eperi [3].

3epTTey OapBICBIHAA MOTUCTUPOIOSTOHHBIH KBUTYOKIIAYIaFbII CHIIATTaMaJIapPbIH JOCTYPIi
KaObIpFa MaTepHaiapbIMEeH — KIpIIiIINeH, ra300€TOHMEH JKOHE NMEHOOETOHMEH CAJIbICThIPMAJIb
Talnjayra epeKiie KoHUI OeiiHIl. 3epTrey HOTHXKeIepl OOWBIHIIA TMOJUCTHPOIOETOHHBIH
KbUTyoTKI3rimTIiK K03 duuuenti 0,07-0,09 B1/(m-°C) apanbiFblHIAa €KEHI aHBIKTAIJbL, Oy
kipmimmed canbicteipranaa (0,5-0,7 Bt/(m-°C)) endyip TeMeH, all ra300€TOHMEH CalbICThIPFaHa
— TEH HeMece OflaH Jla »akchl kepceTkiml. Ocbulaiiina, KaObIpFaHbIH KaJbIHABIFBI a3 OOJFaH
KaFaaiaa a KeITYJBIK KOPFaHBIC TaJlaTapblHA KOJ YKETKi3y MYMKIiH OoJanabl, OyJI 3 Ke3eTiHae
KBUTYy WIBIFBIHAAPBIH a3aiiTyFa »KoHE FUMapaTTaplbl >KbUIBITYFa KETETiH TNailalaHyIIbUIBIK
HIBIFBIHAAP/bl TOMEHJIETYT€ CENTIT1H TUT13€/11.

3epTTey asChIHIA IIMKI3aT KypamaacTapblH TaHIAyAblH FBUIBIMH HETi3JIeMeci »Kacajibl,
COHJIal-aK OpTYPJIi KIIMMATTHIK >KaFAaiiapja MaTepHAIbIH Y3aK MEp3IMIUIIriHe OoiKaM kacay
ozicTtemMeci a3ipieHal. 3epTTey HOTHXKeIEepl MOJUCTUPOIOSTOHHBIH TeMIepaTypa aybITKYJIaphl,
YKOFaphl BUIFAJIJBUIBIK KoHE 0acka J1a CBIPTKBI ocepiiep KaraalblHIa y3aK YaKbIT OOWMBI ©31HIH
KaCHUEeTTepiH TYPaKTHI TYpAE CaKTAUTHIHBIH KOpceTTi. by, acipece, KypT KOHTMHEHTTIK KITUMATTHIK,
YKaFIaiiapel 0ap eHipJep YIIiH 03eKTi.

DKOJIOTUAJIBIK ~ aCIEKTUIep J€ 3epTTeyle MaHbI3Ibl OpbiH anabl. llomuctupondeToH
KYpaMbIHAa TOJUMEPJl KaIIBIKTApAbl (MEHOMOJUCTUPOJI) KOHE TEXHOTCHJII MaTepualiiapabl
(ymma kyn) maiipanaHy — KadTa eHAENeTiH KaIJIBIKTapblH KOJIeMiH a3alTyra >KOHE KYPBUIBIC
CaJachIHBIH KOMIPTETi 131H TOMEHJETyre MYMKIHIIK Oepemi. Ochburaiiia, MOJUCTUPOIOCTOH
OHIIPICIHIH TEXHOJIOTUSCHI TYPAKTHI JJaAMY KOHE «OKAaChLI KYPBUIBIC» KaFUIaTTapblHA TOJBIKTAN caii
keneni [4].

XKypriziiren 3eprrey HOTIDKENEpiHE CYHEHE OTBIPBIN, MOJUCTUPOIOCTOHHBIH OEpIKTIK
cunaTTaMalnapbiHa KaThICThI KeJIeCi HEeT13T1 TYXKbIphIMIAp/Ibl JKacayra 00JaIb:

[onuctupon Tabufk ipi TONTHIPFBIITHI imIiHapa anMmacTelpa anaabl. OHBIH TOMEH
TBHIFBI3BIFBI TIOJTUCTUPOIOETOHIBI )KYKTEMECI3 )KEeHUT KYPhUTBIMIAp — KalKaiap, HaHelbaep MEH
FUMapaTTap/IbIH KacOETTIK JIEMEHTTEPIH NalbIHAaYFa )KapaM bl MaTepHall €Te/Il.

[MomucTuponOeToH >KOFaphl COKKbIFA TO3IMIAUIITIMEH >KOHE aWTapibIKTail IIACTHKAIBIK
nepopmanusira OedimaimiriMeH epekmeneHeni. byn kacuerrep OHBI TeMmepaTypaHBIH KYpT
aybITKYBI JKaFdainapblHa KOJIIaHyFa MYMKIHIIK Oepe/i.
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[HonuctuponOeToHarbl HEri3ri Oy3bULy MeXaHW3MI — IIEMEHT Tachl MEH MOJIMCTUPOI
OeekTepi apachlHIAAFbl AAre3USHBIH OJCI3/Iri, COHABIKTAH OHBIH OEpIKTIriHE Cy-IIEMEHT
KaThIHACHI IICTIYII dCep ETIEH/II.

Cy-L1leMeHT KaTbIHAChl TYPaKTbl OOJFaH KafAaiaa, KypamIarbl MOJMCTUPOJ MeJIepiHiH
apTybl MaTepHaJJblH THIFBI3JBIFBI MEH KbICY OEpIKTIIH TOMEHJETIN, COKKbl TYTKbIPJIBIFbIH

apTTHIPAIBL.
JKyprizinres 3epTrey HOTHXKENEPi MOJUCTUPOIOETOHHBIH KBLTY OKITIayJiay cajlachblHAa YIKEH
Oomamarel O6ap eKeHiH KepceTTi. MaTepHuasiblH HETi3rl apThIKIIBUIBIKTAphl — JKEHUT calMak,

YKAKCHI KBUTY JKOHE IBIOBIC OKIIIayJiay KaCHEeTTePl, Y3aK MEP3IMILIiK TIEH SKOJOTUSIIBIK KayilCi3IiK.
3eprrey OapeicbiHna KazakcTaHHBIH MHHEPAIBI-ITUKI3AT 0a3achl TAJAHBII, MMOJIUCTUPOIOETOH
OHJIIPICIHE KOJIAMIIBI )KEPTUTIKTI KoHE KalTajgama pecypcTap aHbIKTaJIbl.

[MonmuctuponbeTon KypambiHa yima Kyiami (25%-Fa AeiiH) eHri3y [EeMEHT IIBIFBIHBIH
A3aMTHINl, MATEPHUAIIABIH OCPIKTITT MEH >XYMBICKA KaOUICTTIJITiH apTTBIPATHIHBI IQJICIICHII.
Penamuke-T2 nnactuduxaropeiabie 0,6% Memniepinae KOIIaHbLTYbl KOCTIAHBIH TEXHOJIOTHSIIBIK
Kacuertepi MeH OepikTirin 30%-fa geiliH JkakcapTThl. OKCIEPUMEHTTEpP HOTHXKECIHIE
JTadbpIHIaIFaH monucThponoeron B2,5 OepikTik kimaceiHa colikec kemim, 100 my3party-epity
LUKJIBIHAH CATTI OTTI.

Marepuanasl 5 KabaTka JeHiHr1 FUMapaTtTaplblH JKYK KOTEpyIli >KOHE KOpIIayIIbl
KYpbUIBIMAApbIHAA KoigaHyFa Oomnaabl. [lomucTuponOeToHHBIH (U3HKA-MEXaHUKANBIK >KOHE
KBUTYOKIIIAYJIaFbIl KaCHETTEepPl OHBI KYPBUIBIC CallaChlHAA THUIMII opi YHEMAl MIEHIM peTiHae
KapacThIpyFa MYMKIHJIIK Oepe/i.

Kpicka yakpIT imiHAe moaucTuposioeToH KazakcraHma aa €3eKTi KYpBUIBIC MaTepHallbiHA
aitHanel. by MaTepuanabiy xKorFaphl as3Fa Te3iMILUTIr oHbl KazakcTaHHBIH CONTYCTIK OHIpIepiHae
OHJIIPICTIK FUMapaTTap caiyaa THIMII NaiganaHyra MyMKiHAiK Oepeni. IlomuctuponOeToHHBIH
TOMEH TeMIlepaTypajapra Te3IMILIIr OHbIH OEpiKTIK >KOFAITYBIH Oarajay apKbUIbl aHBIKTATa/bl:
TOMEH Cy CIHIPrilITiK KacweTTepiHe OalIaHbICTBI OEpIKTIKTIH Xoramyel mamamen 1,5-1,8%
kejeMmiHae faHa Oomanbl. Ocbl KepCETKIIITEp MOJUCTHPOIOSTOHFA THIFBI3IBIFBI  YKCAc
MIEHOTIOJIMCTHPOJIMEH CAJIBICTBIPFAH/IA asi3Fa TO3IMIUTIKTIH KOFaphl ACHIeHiH KaMTaMachl3 eTeIi.

ANBIHFAaH  FBUIBIMH  HOTIDKENIEp MEH OKYPri3UITeéH  OSKCHEePUMEHTTIK  3epTTeyrep
MOJUCTAPOIOCTOHHBIH ~ DHEPrUs  YHEMIEYIN, OSKOJOTHSJIBIK TYPFBIAAH — Kayilci3  JKoHE
TEXHOJOTHSUIBIK OeiiMIiI KypbUIBIC MaTepHajbl PETIHJETl >KOFapbl OoJallaFblH JIQJeNAeHIl.
¥Ycobutran Kypam Ka3akcTaHHBIH SHEPTUSHBI KOII KAKET €TEeTIH OHIPJIEpIH/e, COHIali-aK YKcac
KIMMATTBIK JKarnaiiapsl Oap Oacka enuepnie a3 >KoHe KenKadaTThl KYpBUIBIC YILIIH KEHIHEeH
KOJIJaHyFa YCHIHBUTYBI MYMKIH.
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TOKY KABUIETTIVIIT'THE 3bIFBIP UTPIMZKIIITEPIHIH HET'I3I'T
KACHUETTEPIHIH 9CEPI
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Annomayun: Maxanaoa mpukomaxicovly moxy Kaoiiemminicine 3vl8blp UIPIMHCINMepPiHiy
Heci3el Kacuemmepiniy acepi  AHLIKMANLIHObL.  Tekcmuib —MAanublKmapbiHbly — MO3IMOLIIK
Kepcemxiwimepi, y3apy MaHOepi Keamipiiin, IKCnepumeHm Hamuoxcenepi anvinovl. ToKy Kabinemin
aHcaKcapmy Hcoi0apvl MaidaHobl.

Kinmmik cozoep: 3b12bID uipimoxncioi, MOKY Kabinemminiei, uipimoicin
Kacuemmepi,me3iMOLNIK, Uiiyee KAmmbliblK, Y3) HCYKMeMeci.

Abstract: The article deals with the influence of the basic properties of linen yarn on the
knitting properties of products. The indicators of strength and elongation of textile fibers are
presented, experimental results are obtained. The methods of ways to improve knitting are analyzed.

Key words: linen yarn, knitting capacity, yarn properties, strength, bending stiffness, breaking
load.

3bIFbIp HipiMKiIO1 OyphIHHAH MaTa TOKY ©HIIpiCIH/Ie KEHIHEH KOJIJaHbUIAThIH HIMKI3aT. 3BIFbIP
HipiMKIOIH TPUKOTaX OHIIpiciHIe Kem KonmaHa Oepmeiini. Ce6ebi TOKYy KaOULIETTUIIri TOMEH
Oombinl caHamagbl. TOKYy KaOUNeTTUTr JereHiMi3 — UIMEKKaJIbIITACTBIPY MPOIECIHIH >KaKChI
KYPYMEH JKOHE camalibl )KaliMaHbl OHIIPYre MYMKIHIIK OepeTiH HipiMKINTIH KaCHEeTTepi KUHAFBI
[1].

3bIFBIp MipIMXKIOIH KaliTa eHIEYHiH Taijgaybl, TOKY Ke3iHJe HIpPIMXKINTIH 3aKbIMIAHYBI
KenTereH (hakropiapra OaliinaHbICThl €KeHIH KepceTTi. ToKy Ke3iHaeri akaynap TOKy aliMarblHIa
KINTIH Y3UIylHEeH OOJIybl J1a MYMKIH, OCBIHBIH HOTHIKECIH/IE€ MHENIEp/IEeH >KallMaHbIH TYCII KeTyl
MYMKIH Hemece jkaifMazia KeCKiHHIH naijia 001ysl MYMKiH. 3bIFBIp HipIMKiIOiHIH OyJliHYl HEMece
TOKY aliMarbIHJAaFbl OHBIH Y31Tyl, jKaliMaJa TeCiK >KepJIepiHiH Mmaijga OoyyblHAa OKEIl COKTBIPYBI
MyMKiH. COHBIMEH KaTap Kejeci TOKY MapaMeTpliepiH JANAIKCI3 OpHATYy: MIpIMXKINTIH KEpuTiCiH,
ULI1pY TEPEHJIT1H, )KaliMaHbl TapTy KYILIiH, Oy MHEJIepJe UIMEKTEepAiH >KUHAIyblHA, UHEIIEKTe
UJIMEKTIH TOJIBIK KaTapJIapblHbIH HEMECE JKEKe LJIMEKTEp/IiH TYCylHe 9KEIl COKThIPYbl MYMKiH.

3bIFbIp HIPIMKINTEPIHIH €pPeKIIIe KacueTTepiHe OalllaHbICThl, MYH/Iall aKkayaap O0acka Taburu
IIMKi3aTTapFa KaparaHaa keOipek maiga Oomaapl. MyHzmail kaFgaid TPUKOTaX Kypam-
KaOJBIKTapbIHAA 3BIFBIP HIPIMXKIOIH ©HJAEyAe KHUBIHIABIKTAD TYyFbI3aabl. COHIBIKTaH TOKY
KaOIJETTIUIITHEe 9cep eTETiH 3bIFbIP UipIMXKIOiIHIH HEri3ri KacueTTepiHe Oaranay »Kypri3reH Jyphic.

HipiMxinTiH MyHJal KaCHETTEPIH CUMTATTAWTHIH KOPCETKIIMTEp |-KecTene KOpCeTiIreH.

1-xecte. UipiMXKINTIH KACUETTEPIH CUIAUTTANTHIH KOPCETKIIITEP

Kim, ['eomeTpusiiibik | MexaHUKaJIbIK DusuKanbIK HipimxinTtin akaymnapsl
HIPIMIKIIL, KacueTTepi KacueTTepi KacueTTepi JKQHE TEricCi3airi
JKamMa,

OyibIM

XUMHUSAIBIK CBI3BIKTBIK biprexTi xinTiy | blnranaeuteirsl, | Kaneigaaran sxxepiepi,
OH/IEITEeH TBIFbI3/bIFHI, Y3y KYKTEMeCi, | arapysl CBIPTKBI TYPiHIH
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JOPEKi 3BIFBIP | MIUPATY y3apysl, aKaynapsl, y3y
nipiMxKiOi Koa(uimenTi | MabIcyFa KYKTEMEeC1 MEH
KATTHUTBIFBI CBI3BIKTHIK THIFBI3IBIFbI
OOMBIHIIIA TYPICHAIPY
kod(h hunreHTi

2-KecTe. OPTYPIIi HIPIMKIT KACUETTEPIHIH KOPCETKIIITEPi

Ne | KepcetkimTep Kapanaiieim | KaiiHateutrad | 3bIFbIp- Makra

3BIFBIP 3BIFBIP JIAaBCaH]IbI HipiMKiOi
nipiMKioi nipiMKioi nipiMKioi

1. | CbI3BIKTBIK THIFBI3ABIFEL, | 47,6 47,6 68 47,6
TEKC

2. | Y3y xykremeci, cH 804 800 1148 521

3. | Y3y ke3inzeri 1,94 2,0 8,0 4.4
UIPIMXKINTIH y3apysl, %

4. | NipiMkinTiH 16,9 16,8 16,9 10,9
CaJIBICTBIPMAITBI Y3y
xKykremeci, cH/Tekc

5. | IM-zeri mmpaTbUIBIM 425 440 526 260
CaHbl

6. | Hupaty koo unmenti | 1,24 1,35 0,54 0,32

7. | CBI3BIKTBIK THIFBI3IBIFEI 2,2 6,6 1,69 6,9
OolibIHIIa Tericei3miri,%

8. | Te3iMuinik OOMBIHIIIA 36,5 38,6 13,6 21,3
Tericci3aik

OPTYPJIi MIPIMXKINT KACHUETTEPIH CANBICTRIPY YIIiH [2-4]

OpTYpJIi CTAaHJIAPTTHI ChIHAY 9/1ICTEPI KOJIIAHBUIABI.
bipaeil ChI3BIKTHIK THIFBI3ABIKTAFbl 3bIFBIP MIPIMAKIOI MEH MaKTa MipIMKIOIHIH KacHeTTepiH

KYMBICTapbIHJA KOPCETIITeH

CaJIBICTBIPY/aH, 3bIFbIP UIPIMKIOIHIH Y3y )KYKTEMECIHIH, IIUPATUIBIMBIHBIH MOHI JKOFaphI, ajl Y3y
KYKTEMECIHIH MOHI TOMEH €KeHIH Kepyre Ooiyiajpl. 3bIFbIp HIpIMKIOIHIH MakTa HipIMXKiOiHE
KaparaH/a ChI3BIKTHIK THIFBI3IBIFBI MEH TO3IMILTITT OOUBIHIIA TETICCI3/IT )KOFaphl OOJIBII KeJeIi.

2-KecTelleH KOPIHIN TypFaHAal 3bIFBIP MipIMKIOIHIH e MaKTa MipiMKiOiHIH e KacheTTepi
Oipaell emec, COHIBIKTAaH 3BIFBIP MiPIMXKIOIHIH TOKY KaOUIEeTTUNriH Oaranay YIIiH, HipIMXKINTIH
TOKY KaOUIETTUIIT1HE 9cep €TEeTIH KacueTrTepre Oaranay »xyprizyre 6onazsl. by kacuerrep 3bIFbIp
KOHE apajac MipIMXKINTIH KeJleci KOpCeTKIIITepiH cunaTrTaiabl. Mblcasbl: TO3IMIUTIKTIH XKOFaphl
MOHI, MalbICyFa KaTThUIBIK, IIUPATY, TETICCI3IIK, YHKEIIC, a3 Y3y )KYKTeMeci.

Toky mpouecinze, acipece UIMEKKAIBINTACTRIPYABbIH HUIAIPY MPOLECiHAe, HipIMXKIN eneyii
KYKTeMe KeTepeli. byn wmipivkinTiy y3iayiHe e okemyl MyMKiH. COHIBIKTAH TPHKOTAX
OH/IIPICIHIe KOIAAHBUIATHIH HiPIMXKINITIH TO3IMALUIIT eeyii poiib aTKapaabl. 3bIFBIP HIPIMKIOIHIH
TO3IMJIUIIT UIPY S/IICIHE KOHE TaJIIBIKTBIH TO3IMILIITIHE OaillaHbICTBI OOJIBIN Kemea [S].

3-kecte. TEKCTHIIb TaIMIBIKTAPBIHBIH TO31MJIUTIT1

Marepuan Co3y Ke3iH/eri Te3IMIiIIK IeKTeyi, MM?
IIbIHBI TANIIBIFBI 147-392

Maxkra 39-59

Kyn 15-20

Kibek 34-44

3BIFBIP 80-120
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100

| Arerar | 12-16 |

4-kecTelleH KOPIHII TYPFaH/Ial, 3bIFBIP TAIIBIFBIHBIH MAKTa JKOHE alleTaTThl TAIIILIKTAPMEH
CaJBICTBIPFaHIa OCPIKTIT1 JKOFapbUIaFaHbIH JKOHE IIBIHBI TANIIBIKTAH KEeWiH OepiKTiri OOHbIHIIA
eKIHIII OpPBIHJA TYPFaHBIH KOpyre 00aabl.

TammubiKk HeFypibpIM Oepik Oosica, OH/IA Maiina OONAThIH KePHEYre COFYPIIBIM YKAKChl TOTEI
Oepe anazpl XKOHE OJIaH HKacaJFaH HipiJAreH il COFYpIIbIM Oepik 001a/1bl, MYHBI 3-KECTEICH Kopyre
0omaapl. 3bIFBIP TANMIBIKTHI JKIMTIH Y3UIy KYKT€MeCi MakTa HipIMXKINTIH Y311y KYKT€MECiHEeH
OipHere ece )KOFapsbl.

HipimxinTtin y3apysl ga OipAeil MaHbBI3[bl el aTKapaabl. ¥3bIHIBIFBI a3 HIPIMXKIN 1IMEK
MPOLIECiHE KepUIreH Kykae 0omanel. O TOKY Mporecinie naiaa 00JaThlH OapIIbIK THHAMUKAIIBIK
JKOHE COKKBI JKYKTeMEJIep/ll - MHE XKINTI YCTaFaHJa, MHE TUI XKIMKE TUTEHJC, WHEJEepP ChIHAJIaH
ChIHAFa aybICKaH/Ia JKoHE T.0. ce3iMtan Kaosuiaaiabl. O OEKiTy, TOJNTBIPY, HUTY CHSIKTBI COTTEPIS
UIPIMXKINTIH Y31TyiHE KOHE *KapThllail Oy3bUTYbIHA OKENEeIl.

Y3BIHABIFBI KOFAPHI KOHE J1e(hOPMAIMSICHIHBIH KOFaphI Jopexeci 0ap HipiMKiIl, CO3bUIFaH
Ke3/Ie JKOFaphla KOPCETUIreH KYKTeMeJepre KaKkchl TOTEI Oepe/li )KoHEe 1TMEKTI KaJbIITaCThIPy
MpOLECiHIH OY3bUTYBIH TylbIpMaiipl. COHBIMEH KaTap alTapiblKTail y3apTbUIFaH HIPIMXKIN TOKY
alimMarbIHa KINTiH OeplTylH KUBIHAATA b, Oy apHAWBl KOPEKTCHIPY MEXaHU3MIEPiH KOIIaHYAbl
KaXKeT eTeIl.
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1-cyper. OpTYpIIi TaIIIBIKTAPAaH aJIbIHFAH HIPIMIKIINTI Y3y AHarpaMMachl
1 — puTFaNIBI Hipy 9ICIMEH alBIHFAH 3BIFBIP HiPIMKiOi;

2 — KypFaK Hipy 9/1iCIMEH aJIbIHFaH 3BIFBIP HipIMKiOi,

3 — MeHbKa;

4 — paMu TaJIIBIFBIHAH aJIBIHFAH WIPIMIKIIT,

5 - pamM¥l TaJIIBIFBIHAH AJBIHFAH HipiMXKIIT;

6 - xi0ek uipimxioi;

7 — MaKTa HipiMxKioi,
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Y311y Ke3iHe CO3bLTY JKINTIH MEXaHUKAJIbIK KaCUEeTTepiH Oarasiay Ke31H/1e TOJIbIK CUIIaTTaMa
00JIbIN TaOBIIMAN/IBI, OUTKEHI 1C JKY31HAE MIPIMXKII XMl Y3UIy )KYKTEMECIHEH a3 JKYKTeMesepre
YIIBIPANIBI.

TexXHONOTHSIBIK MpoLecTEp YIIIH TOKyJAa Ja cepmiMIi AedOopMalUsHBIH MaHbI3bl 30p.
Cepnimainiri >korapbl HIPIMXKINTEp MEH TaJIIIBIKTap KYPBUIBIMBIH ©3T€pPTIECTEH CO3BLIY
KYKTEMeJIepiHe KaKChl TOTel Oepe anajbl, aj OyibIM ©3iHiH MiMIiHIH TYpaKThl CaKTausl [6].

5-kecTene CTaHAAPTTHl OJICTeH [7] aHBIKTANFaH KINTEPAIH OPTYpial Typiepl YIIiH y3u1y
KE31HJIET1 Y3apy/IbIH CalbICTBIPMAIbI IepeKTepl KenTipiareH. XKynapi3mamMeH OenriieHreH MoHIep
onebueT Ke3aepiHeH abiHFaH [§].

5-KecTe. OPTYPII HipIMKINTIH Y311y y3apysl

Hipimxin Y3y y3apysl Cepnimai nedopmarnus
3BIFBIP 1,3-2,5 0,6-0,9

MakKTa 5-7 15

KyH* 12-25 4-6

IIBIHBI JKINTEepi™ 3 0,05-0,09

5-KecTelleH KopiHiN TypFaH/ai, 3bIFbIP HIpIMKIOIHIH y3apybl TOMEH.

DKCIepuMeHTKe 7 HipiMKin Typi TaHmansiHAbl (1-cyper). OHBIH IMIIHIE BUIFAIIBI HIPY
o/liciMeH aJbIHFaH 3bIFBIP MipiMXKiOi, KypraK Mipy 9JiCiIMEH allbIHFaH 3BIFBIP MipIMKiOi, TICHbKA,
paMu TaJIBIFBIHAH aJIbIHFAH HipiMKiOi, skiOek mipimkiOi, MakTa HWipiMkioi. by mipimxinTep
KYKTEME TYCIpy apKbUIBI Y3y )KYKTeMeCi aHBIKTaJIbIHIBI.

TpuKoTaXXIbl TOKY NPOILECIHAE UIMEKKAJIBIITACTHIPY MPOLECIHIH IYpBIC XKYpyl VIIiH,
HipIMXKINTIH Te3IMALTIT *koHe Y3y y3apybl 100-120 H/rexc xone 8-10% Ooiy Kepek eKeHmiri
alKpIHAANABl.  3BIFBIP  HMIPIMKIOIHIH TO3IMALIIIT KOFaphl OONFaHbl, TPHUKOTaX Kypai-
XKaOIBIKTapbIH/IA OHBI KaliTa OHJETeH Ke3/€ JKaKChl KacheTi OobI TaObuianbl. Al y3apybIHBIH
TOMEH OO0JYbI, 1IMEKKATBIITACTBIPYABIH TEXHOJIOTUSIIBIK MPOIIECiHE Kepl dcepiH Oepe/i.

KopbITbiHIbL. 36IFBIP HipIMKIOIHIH TOKY KaOUIETTUIIrT THIM HamIap emMec. 3bIFBIPIBIH Keleci
KacueTTepi: Halllap y3apybl, )KOrapbl KATTBUIBIFbI, YHKEIC1 XKoHE INPATHUIBIMBI OJap bl TPUKOTAX
MalllMHANApbIHAa KailTa OHIEreHAe KUBIHIBIKTAp TYIBIPATHIHBI AHBIKTAIBIHIBL. WipiMKinTig
BUIFQJIIBUIBIFEl TOKY TBIFBI3IBIFBIHA eneyni Typae ocep eTedi. CommbikTan Tokymbsl 20%£2°C
temmneparypajna, 68-70% aya bUIFAIABUIBIFBIHAA, UIPIMKINTIH KOHAUIMUIBIK BUIFAIIBUTBIFRL 10-
12% GonraHga y3ere achblpraH >KeH.
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ABIOPOB KAHIOC KYMAJINJIIJAEBUY
Maructpant KaparanimHCKOro TEXHHYECKOT0 YHUBEpCUTETa MMeHN AOblTkaca CaruHoBa,
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BYXAPBAEB AUBAP MY3A®APOBUY
Maructpant KaparanimHCKOro TEXHHYECKOT0 YHUBEpCUTETa MMeHN AOblTkaca CaruHoBa,
Kaparanna, Kazaxcran

Hayunsnii pykosoaurens — B. XYCAH
Kaparanpga, Kazaxcran

Annomayusn: /[na 6vlaeieHuss HAIUYU 04A208 CAMOBO320PAHUS 8 YCI08HO ONACHBIX 30HAX
eopnoti wacmu Lllybapkenckozo mecmopodxcoenus 6wl nposederbl HeoOX0OUMble UHHCEHEPHO-
2eouzuneckue ucciedo8aHusl.

B o0annou pabome uzyueno anusinue ammocghepHvix 6030eticmautl U npoyecco8 OKUCIeHUS Ha
Kauecmeo yeis, npogeoeHvl pacuémovl U paod Uccredosanuu. /s uzyueHus Qu3uko-xumMuieckux
Gaxmopos 6vin evlOpan yeore mapxu D, dobvisaemvlil Ha [llybaprenrckom mecmopodicoenuu. B
ouccepmayuoHHOU pabome paccmampusaromces npooaemMsl U NYymu COXpaneHus NOmpeOUumenbCKux
ceoticme yeisi.

Hayunas nosusuna pabomul 3axmouaemcs 6 paspabomke NOIUMEPHO20 AHMUNUPOLEHHO20
gewecmed U3 GMOPUYHBIX OMX0008 KOKCOXUMUYECKO20 NPOU3BOOCMEA,; A MAKI’Ce 8 KOMNIEKCe
MEXHONOSUYECKUX — peuleHUll U  NpeoNoNCeHUll,  HANPAGIeHHbIX HA  NnpedomepaujeHue
CAMO0B0320paHUsL U NPOOJieHUe CPOKa 200HOCMU Yol U NPOOYKMO8 e20 nepepadomKu, ¢
B03MONCHOCHBIO UX BHEOPEHUS 8 NPOU3BOOCMBEHHO-IKCNEPUMEHMANbHBIX Y CIIOBUSIX.

H3zyueno enusHue Kiumamuieckux pakmopos u npoyecco8 OKUCIeHUs. HaA KAYeCmeo Yeis U
cneyuanvbho2o Kokca. bviiu nposedenvl pacuémoi u psao uccie008aHull, NO360IUBUUX 8bIPAOOMANMb
peKomMeHOayuyu Nno YClO8UAM XPAHEHUs U UCHONb308anus. /i amaiusa @U3UKO-XUMUYECKUX
gaxkmopos ucnonvzosancsa yeoav mapku D ¢ Illybapxenckoeo mecmopooscoenusn. Paboma
8bINOIHEHA 6 J1abopamopuy UCHLIMAHULL MEmAaHo80U JHep2UU  20PHO-MeMAlypeUdecKo20
xkomniexca Kapacanounckozo mexnuueckoeo yHugepcumema.

B yenom, modxxcno coenamo 661600, umo npumeHenue 2e0PuUIULECKUX Memooo8 npu u3yyeHuu
VCI0BHO ONACHBIX 30H 00n1adaem psaooOM Npeumywecms no CPasHeHUuro ¢ paHee NposeoEeHHbIMU
UHIICEHEPHO-2e0NI02UNEeCKUMU — pabomamu, — NOCKONIbKY — NO380Jsem  00CMuyb  HeoOX00UMOu
MOYHOCU UCCTIE008AHULL NPU CYUWECMBEHHOM COKPAUWEHUU CPOKO8 U CIMOUMOCIU 6bINOJHEeHUs
pabom.

Knwueevie cnosa:  Illybapxonbckoe — mecmopodcoeHue, — camMoHazpesanue — Veis,
npedomepaujeHue 80320paHus, NOIUMEPHbIe U30IUpYIowue mamepuansl, y2oab mapku D,
3auumnslie NOKPbIMUs,  OKUCIUMENbHbIE NPOYECccyl,  MePMOXUMUYECKAs CMAOUTbHOCb,
MeXHON02UU XPAHEeHUsL V2Tis, 8MOPUdHble NPOOYKMbl KOKCOXUMUU

1. BBEJAEHUE

CamoBosropanve yriasi TMpeiCTaBiIseT co0OM OJHY W3  aKTyalbHBIX  MpobOiemM
yrieno0bIBaomeld MPOMBIIIICHHOCTH. lloTepu OT MMOKapoB, BBI3BAHHBIX SHAOTEHHBIMU
NpoIecCCaMy, €XKErofHO JOCTHralOT 3HAYMUTENBHBIX OO0BEMOB, CHIDKAS HKOHOMHYECKYIO
3 PEKTUBHOCTD NPEANIPUATHI U YBEIINUNBAS SKOJIOTHYecKrne prucki. OCOOCHHO aKTyalbHa JaHHAS
npobnema gans yrueid Mmapku Jl, noObiBaembix Ha IIly0apkoIIbCKOM MECTOPOXKICHHU B
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Kaparannunckoit o6nactu.

2. XAPAKTEPUCTUKA VI'JIA IIYBAPKOJIBCKOI'O MECTOPOXIEHMA

[IlyOapkonbckoe MECTOPOXKIEHUE SBISETCS OJHUM U3 Hauboiee MepCHeKTUBHBIX
UCTOYHUKOB yriieit B Kazaxcrane. Yriau Mapku /| xapakrepu3yroTcsi HU3KOM 30JIbHOCTBIO (10 9%)),
BBICOKHM COJIep>KaHHEM OPraHWYecKOW Macchl, HEBBICOKUM cojaepxkanueMm cepbl (1o 0,4%), u
3HAYUTENHON TEIIOTBOPHON CrocoOHOCTRIO (26-28 MJIx/kr). Bmecte ¢ Tem, naHHBIC YIiH
MOJIBEpKEHbl BBIBETPUBAHMIO, TMPOIECCAM OKHCIEHUS M TOCJIeNyIoleMy CaMOHarpeBaHuIo,
0COOEGHHO TpU JJIUTEIHHOM XpaHEHHMH Ha OTKphIToM Bo3ayxe. lllybapkombckoe yroipHOE
MECTOpPOKJEHHUE B TEPPUTOPHAIILHOM OTHOIIEHUU pacroynokeHo B HypuHckom paiioHe
Kaparannuuckoit oonactu Pecriyonmku Kazaxcran. Hanbonee O1u3KiMu HaCEICHHBIMH ITYHKTaMHU
sSBIsIIOTCA: oc. bapmmno - 120 kM, oc. XKaiipem u ropoa JKeskasran - 150 km.

B 110 kM 1o)xHEe MECTOPOXKACHUS MPOXOIUT KENe3HOJI0pOoXKHass MarucTpainb Kaparannaa-
Keskasran. bamkaiiei xKene3HoA0POKHON CTAHIMEH PECIyOMKAHCKOTO 3HAYCHHS SBISICTCS
K3but-Jlxap (116 km).

B Hacrosimee BpeMs Ha MeCTOPOXAECHHMU JeHCTBYeT pa3pe3 «lleHTpasbHbI» U paspes
«Bamagaeiiny AO «lybapkons Komup». TpaHcmopTHasi ceTh paiioHa, Kak OBUIO OTMEYEHO,
MpeJICTaBIe€Ha MarucTpajdbHOu K. -1. TuHuen Kapoik-Kesrazran AO «HK «KTX».

BeiBo3 yris ¢ Illy0apkoiabCKOro YroiabHOTO MECTOPOXKIEHUS BHEIIHUM IOTpeduTesieM
OCYIIECTBISICTCA JK.-A. TpaHcrmopToM. [locTtpoennbli mo Tutyny POP  «lllybGapkonbckuii»
MOIBE3/IHOM XK.-1. MyTh NpUMBIKaeT K cT. K3punkap. Bua 14ru Ha moabe3gHOM IyTH-TEINIOBO3HAS.
[Toxbe3auoi myTh HaxonuTces Ha 6anance AO «llly6apkoias Komupy.

Hecmotps Ha Hanuuue B palilOHE IBYX IEUCTBYIOIIUX YTOJBHBIX Pa3pe30B B dKOHOMUYECKOM
OTHOIIICGHUU paliOH MECTOPOKICHUsI pa3BUT BechbMa Ci1ab0, OCHOBHAs OTpacib paloHa -
KUBOTHOBOJICTBO.

Paiion nmpencrapnsieT cob0i Ka3axXCKUH METKOCOMOYHHUK. AOCOTIOTHBIE BHICOTHBIE OTMETKHU
koseorores ot 490 mo 556 m.

IMunporpaduueckas cetb pa3BuTa BechMa ciado. PacturenbHbli MOKpOB OeieH, SBISET CO00i
MEPEXOTHOM OT CTEMHOI0 K MOJYIYCTHIHHOMY.

[lo kIMMaTHYECKUM YCIOBUSM PAOH MECTOPOXKICHUS XapaKTEepPU3yeTCs 3aCyILIHBBIM,
PE3KO KOHTUHEHTAJIbHBIM KIIMMATOM C JKapKHUM JIETOM U XOJIOJHOHN 3UMOI.

B nernuii nepuopn cpenHsas Ttemmneparypa Bosayxa +23 °C, a B 3umHMI - -22°C c
abcomroTHRIMU MakcuMyMmamu +41°C B utoie u -50,8°C 3uMoi.

I'my6buna npomep3anus - 1,2 M.

Jliia paiioHa XapakTepHbI CUIIbHBIE BETPBI, TYIOIIKE B TEYEHUE BCETO TOAa CO CKOPOCTHIO 110
28-37 m/cek. BeTpbl 3UMMO#i BBI3BIBAIOT CHEXKHBIE 3aHOCHI, & JIETOM YacTO MTOBTOPSIOLIHECS CyXOBEH.
[Ipeobnanaroiee HampaBjieHUE BETPOB: 3UMOM - CEBEPO-BOCTOYHOE, JETOM - FOr0-3amajHoe.
CpenHero1oBoe KOJIM4ECTBO 0caaKoB cocTaBisieT 170-203 Mm.

3. AHAJIN3 'OPHBIX PABOT HA ITYBAPKOJIbCKOM MECTOPOXJ/IEH1U

Ha [lyOapkoabCKOM MECTOPOXKICHMHM HaXOIATCsl B OTpaboTKe y4yacToK LleHTpanbHbII
(pa3pe3 «llenTpanbHbIiiy), yuacTok 3anagHeiid (pa3pes «3amaaHplii») U ydacTok LleHTpanbHbIii-2
(paspe3 «lleHTpanbHbIi-2») B JEHCTBYIOIIMX TIpaHULAX YTBEPXKACHHBIX T'OPHBIX OTBOJOB
yroaeHbiM TipeanpustaeM AQO «lllyOapkonb KoMHUp» U y4acTOK «BOCTOUHBINY», KOTOpBIi
IUTAHUPYETCs K 0TpabOTKE B OynyILEM.

Penbed 3emHOI MOBEpXHOCTH B paliOHE y4dacTKa CHOKOWHBIA. AOCOIIOTHBIE BBICOTHBIE
OTMETKH u3MeHstoTces oT 460 10 490 M, BozpacTas B HallpaBJIEHUU C I0T0-3a11a/1a Ha CEBEPO- BOCTOK.

Hcxoas u3 ropHO-T€OJOTMYECKUX YCIOBUM 3aieranus BepxHero ropu3oHTa U IjiacToB €ro
COCTaBJIAIOLIMX UMEIOLIETO yro najaeHus 5-12°, Ha yuyacTke BO3MOXHa OpraHU3alus BHYTPEHHET O
OTBaja.

I'nyOuna 3aneranusi HOBEPXHOCTH T'OAHOIO YIJIS Ha 3alaJHOM Kpbule cocTaBisieT 25-30 M
(rop. +447 - +452 M), Ha BocTOuHOM — 15-25 M (Top. +450 - +460 ™).
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Yrim MecTOpoXKIEHHS — IOPCKOro BoO3pacTa. BpIneneHo TpH YIJIEHOCHBIX TOPHU30HTA:
Bepxuwuii, Cpeauuii u1 Huwxuuit. Momuocts Huwxuero ropuzonrta 1o 50 M, 1 0H BKJIIOYaeT B ce0s
70 TIECTH B OCHOBHOM MajomoiHbiXx (0,2-1,5 M) yrojJbHBIX Ta4yeKk C IepeclanBarOIIMMUCS
ocankamu. CpeIHUN yroJbHBIM TOPU30HT — CaMblii MAaJOMOIIHBIM Ha MECTOPOKICHUM,
MPEACTABISIONNNA COO0N OJMH TIIACT MOIITHOCTHIO 110 2,8 M.

Bepxuuii TOpU30HT COCTOMT M3 TpeX OCHOBHBIX IUIacToB. Camblil BhICOKHI miact (2V)
MOITHOCTBIO OT 12,8 10 21,9 M (B cpenrem 18 M) oTaener ot tiacta 1V mpocioitkoit MOIITHOCTEIO
ot 1 10 5 M. MomnocTs acta 1V — ot 8,3 no 12,0 m (B cpennem 10,7 m). Camblit HUXKHUHN TJ1aCT
— 970 acT V0O, MOITHOCTH KOTOPOTro coctaBiseT oT 1 M 1o 1,55 m (B cpeanem 1,2 m).
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Pucynoxk 3.1 - Pacnionoxenue 1y6apkonbCcKOro yroiabHOro MECTOPOXKIEHUSI 1 OCHOBHOM
UHQPACTPYKTYPBI

YBenuueHue nocTyeH!sl HAHOCOB Ha I0Te€ U I0r0-BOCTOKE B MOMEHT OTJIOKEHUS IIPUBEIIO K
00pa30BaHUI0 MHOTOYMCIICHHBIX MPOCJIOEB U 0ojiee HU3KOMY COJEPKAHMIO YIS MoJ Mapkou [
(ITMHHOIIIAMEHHBIN ), UMEIOIIME OTHOCUTENIBHO HU3KYIO 30JbHOCTh Ha MecTe 3ayieraHus (OKOJIO
12%). 301pbHOCTH YHCTOTO YIJIS TUIACTOB, 0€3 BKIIOUEHUS MPOCIIOeB, kKoneonercs ot 3,4 no 7%.
Yrau umerotr Hu3koe conepkanue cepsl (0,22%), BbIX0I JeTy4yux BemiecTB 43-45 %, cpelnHIo
Brary 11-14%, Beixon seryuux BemiecTB oT 45% u Ooyiee W BHICIIYIO TeIUIOTy cropaHus 7400
KKaJI/KT.

MeKIu1acToBbIe TIOPOABI, Pa3AeISIIONINe MIacTbl BepXHero yroasHOro ropu3oHTa OepyTces
CEJIEKTHBHO U OTCHINAIOTCSI BO BHYTPEHHUI 1 BHEITHUI OTBAJIbI.

Briemka mopo/1 BCKpHBIIIH U T0OBIYa YIJIs NPeACTaBIseT COO0M HEMPEPHIBHO CMEHSIOIINECS B
MIPOCTPAHCTBE U BO BPEMEHHM B3aUMOJICHCTBUE TEXHOJIOTUYECKOTO IMKIA C HU3MEHSIIOIMIMMHUCS
CBOMCTBAaMM YIJI U BMEIIAIOLIUX ITOPOI.

O6mwmit koadurment Bckpoimu 7,4 M*/T. ['opHBIE PabOTHI BEIyTCSI CEBEPHBIM U 3aIlaIHBIM
KPBUIBSIMH TIOJISL pa3pe3a ¢ (pOpMHUPOBAHHEM BOCTOYHOTO TPAHMYHOTO LENWKA BIOJb T'PaHHIIBI
ropHoro otrBoja (mo p.Ji. 17 co cpokom cimykObl mopsiaka 74 JeT) U BPEeMEHHBIX 3alaJHOTO U
F0’)KHOTO, OTpabOTKa KOTOPBIX mpenycMarpuBaetcst ¢ 2040 roma coriiacHO KaJeHIapHOMY TUIaHy
0TpabOTKU y4acTKa B IEJIOM.

VYCIIOBHO aKTHUBHBIA (DPOHT TOPHBIX PabOT MperycMaTpUBACTCS Pa3/eiNTh Ha J(BAa KpbLia:
3amajiHoe ¥ BOCTOYHOE MPOTSHKEHHOCTHIO Kaxa0ro 1,8 kM.

Ha ocBoeHnue pa3pe3oM nIpoeKTHO MOIIHOCTH IIyOMHa pa3pe3a cocTaBuUT nopsaka 118+125
M (oTMmeTka moHusy — 340+347,3 m; moBepxy — 465 m).

OtpaboTKa BCKPBIIMIHON 30HBI MOIIHOCTBIO 10 50 M (Tpu BepxHHX ycTymna, rop.460+440)
BEJIETCS Ha aBTOMOOWJIBHBIA TpaHCHOPT H3KcKaBaTopamu-mexyonaramu Tuma OKI-12VC co
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BCKPBITUEM KPBUIBEB CKOJB3SIIUMH ChE3JAMU C TOBEPXHOCTH paszpe3a a0 rop. +440 M u
HanpaBJIeHUEM OTpabaThiBaeéMbIX O0OBEMOB Ha BHEIIHHH MOpOAHBIN oTBan. CpenHsis NalbHOCTb
TPaHCHIOPTUPOBKH 10 3,0 KM.

Huxe rop. +440 M BHEIIHAS BCKpHILIA U MOPOABI MEXIYILUIACTHS TPAHCIIOPTUPYIOTCS HA
BHYTPEHHUH OTBaJ C JaJIbHOCTHIO TpaHCOpTUPOBKH 10 1,0 kM. C 1esbio 0e30MacHOCTH IBUKEHUE
IIPOEKTOM IPESYyCMaTPUBAETCA Pa3JEJICHUE BCKPBILIHBIX IIOTOKOB. I'py’keHble aBTOCaAMOCBAJIBI
OCYILECTBIISIIOT IOCTaBKY BCKPBIIIM HAa BHYTPEHHUI OTBaJ 10 rop. +400 M BOCTOYHOTO IIEJIMKA, B
MOPOXKHEM COCTOSIHUM B Pa3pe3 aBTOCAMOCBAJbl OCYIIECTBISIIOT HABMXKEHHE 1o rop. +440 m
BOCTOYHOTI'O IIE€JIMKA.

®opmMHUpOBaHUE BHYTPEHHETO OTBaja BBIIOJIHAETCS MOSPYCHO C OpraHU3alUeil 3ae370B C
BOCTOYHOM U 3alaJIHOM CTOPOH OTBaJa.

Yroiap nmo opraHu3yeMbIM 3a€3JaM Ha BHYTPEHHUH OTBajl TPAHCHOPTUPYETCS IO
BHYTPEHHEMY OTBaJly HA TEXHOJOTMYECKHH KOMIUIEKC pa3pes3a. J[aHHOE TEXHUYECKOE pelIeHue
COKpaIlaeT JalbHOCTh TPAHCTIOPTUPOBKHU YIS U 0J1aroTBOPHO CKA3bIBAETCS HA IKCIUTYaTAllMOHHON
COCTOBJIAIOIIEN aBTOCAMOCBAJIOB.

4. TexHONOTHsI OTPAOOTKH YTOJILHBIX TUIACTOB IPH OTPBITHIX TOPHBIX PadOTax Ha MpUMepe
[Iy0apKoIbCKOTO YrOJIBHOTO pa3pesa

[Tnactet Ha yuactke LleHTpanbpHBINM MaAalOT HA IOT U HA Y4acTKe 3araHbIi Ha I0TO- BOCTOK,
MO3TOMY KOJIMYECTBO YCTYTOB B BCKPBIIIE YBEIUYUBACTCS 110 MEpE MPOIBUKEHHSI (PPOHTA TOPHBIX
pabor k uneHtpy LllyGapkosibckoro yrojbHOro OacceiiHa. Bckpsillia ¢ BEpXHHX YCTYIIOB
TPAHCIIOPTUPYETCS B OTBAJIbI BHEIIHEH BCKPBIIIKA MO aBTOAOpOraM MO Kpaw paspesa. bonpmas
YacTh BCKPBIIIN B CPEAHUX U 00J€e HU3KOJEKAIIMX YCTYMax OTpadaThIBaeTCsl OJTHOKOBIIOBBIMU
AKCKaBaTOpaMU U TPAHCIIOPTUPYETCS CaMOCBajaMy Ha YYaCTKH 3aKJIaJIKU BHYTPH pa3pesa.

BpemeHnHbie aBTOYKIJIOHBI CTPOSITCS M3 BCKPBIILIN Ha 0OpTax Kapbepa JUIsl COKpaIeHHs O0IIEero
paccTosiHUs TPAaHCIOPTUPOBKHU.

Yactp miacTa, BBIXOASIIAs HAa 36MHYI0 IOBEPXHOCTh WJIM OKa3aBIIasiCsl OTKPBITOM mocie
BCKPBIIIHBIX pa0OT B KOPOTKUI CPOK OKa3bIBAETCS BRIBETpENOi. Bo nzbexanue noteps Mojae3HOro
HCKOIIAeMOT0, CBSI3aHHBIX C OKHUCIICHHEM YIS U BO3TOPAHHS LEIUKOB, TPEOYIOTCS MEPOTIPHUSTHS
10 MOKPBITUIO TOBEPXHOCTU YCTYNOB M BCKPBITOT'O IJIACTA BHIIIEHA3BAHHBIMH aHTUIUPOTr€HHBIMHU
MaTepHuagaMu.

[okpeiTue QenondopManbIeruAHBIMU CMOJIAMH, CHHTE3UPOBAHHBIMU U3 (DEHOJIBHOM BOJBI
KOKCOXMMMYECKOTO IIPOU3BOICTBA, ABIAIOTCA 00Jiee pallMOHAIIbHBIMU C TOYKH 3pEHUSI SKOHOMUKHU
Y 3KOJIOTHHU YIIIeA00BIYH.

Hanecenune aHTUIIMPOT€HHOT0 MaTepHalia BO3MOKHO IPOU3BOIUTh KaK CTAlIMOHAPHBIMU, TaK
Y MOOMJIBHBIMH CMECUTEIIbHO-HACOCHBIMU YCTaHOBKAMHU.

WcnpiTannelil cnoil Ha mTabensx B 2-5 MM MOJUMEPHOTO MOKPBITUS MO3BOJIUT COXPAHUTH
pabouee coCTOsSTHUE YCTYIIOB U LEIUKOB 10 6 MecsueB (pucyHok 4.10).

IKIC-54
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Pucynok 4.1 — OtpaboTka JOOBIYHOTO yCTyNa C MPUMEHEHHEM aHTUIIPUPOTEHHOTO
IIOKPBITHSL, JTUCT 1
a — POJIOJIBHBIN pa3pe3
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Pucynok 4.2 - OtpaboTka JOOBIYHOTO YCTYyIIa C TPUMEHEHUEM aHTUIIPUPOTEHHOTO
MOKPBITHUS, JTUCT 2
0 - BUJ cBEpXY

Ha otBasbl BHemHeW BCKpbIIM Opuxomurcs 25% or obmero odbema oTpaboTaHHON
BCKPBIIIH, & OCTATOK XPAHUTCS KaK 3aKiIaJKa B TPaHUIAX pa3pesa.

[Ipobnema conepkaHusi BHYTPEHHUX OTBAJIOB 3aKJIFOYAETCS B HAJTMUUU MPOCIONKH TOPIOYUX
CJIaHLIEB, KOTOPBIA 3ajieraeT Ha YrojbHOM IUIacTa W OTpadaThIBaeTCsl Kak IyCTON Marepuall.
NuKyOaioHHbIN Iepro] BO3rOpaHUs TAKUX CIAHIIEB COCTABISAET 3 Mecsla, 1, B HACTOsAIIEE BpeMs,
STH TOPOJIBI CKJIAIBIBAIOT HA HHU3JIEKAIIMX TOPU30HTAX OTPAOOTAHHOTO pa3pesa M MOKPHIBAIOTCS
riuHOU. [lomaraem mokpbiTHE (OPMHUPYIOIIUXCS BHYTPEHHMX OTBAJIOB AaHTUIHPOTCHHBIMU
CMECAMU MJIM IPOM3BEAECHHBIMU (DeHOI(OPMAIBIETUAHBIMA CMOJIAMU O0ECHEUUT NPOAJICHHE
MHKYOAIIMOHHOTO TIepHo/ia Ha CPOK CBBIIIE 6 MECSIIEB, a B JIYUYIIEM CIIydae U BOBCE IMPEAOTBPATUT
OKHCJICHHE TOPIOYUX MOPOI.

9. BAKJIIOYEHUE

B nmannoli pabote mnpoBemeHa oreHKa S(PGEKTHBHOCTH TNPUMEHEHHUS HW30JUPYIOMINX
MOKPBITUHM JIJIs1 COXpAaHEHUsI KPYHMHOCTH YIJIsl B Mpejaenax 3aJaHHbIX (PAaKUMOHHBIX TPAHUIl Ha
JTanax ero JoObIYM U CKIaaupoBaHus. Pa3zpaboTaH M MoiydeH MOJUMEPHBIA aHTUIMPOICHHBIN
MaTepHuall Ha OCHOBE BTOPHYHBIX MPOJTYKTOB KOKCOXUMHUECKOTO MPOU3BOACTBA. DPPEKTUBHOCTD
pa3pabOTaHHOTO HM30JIMPYIOIIEro COCTaBa IMOATBEPXKIEHA C IOMOINBIO MaTeMaTH4YEeCKOIro
MO/IEJIUPOBAHUS.

OnpeneneHbl KHHETUYECKHUE TTapaMeTpbl U 3aKOHOMEPHOCTH MPOLIECCOB CaMOHArpeBaHus U
CaMOBO3TOPaHUs CIIELKOKCa, BKIOYas pacueT 3((EeKTUBHOW SHEPrUM aKTHBALMU M aHAIIU3
JMHAMUKH U3MEHEHHUs NoKa3aTesel aaiuabaTnyeckoil CKOpOCTH BO3rOpaHusl.
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Peanu3zanus HaydHBIX TIOJOKEHUH M MPAKTHYECKUX PEIICHUH, MPEIIOKESHHBIX B padoTe,
MO3BOJIUT pa3paboTaTh TEXHOJIOTHYECKHE MEpbl, HANpaBICHHBbIE HA TIOBHIIICHHE KadyecTBa
MPOAYKIIMH YTOJABHOW IPOMBIIUICHHOCTH. ODTO JIOCTHTaeTcsl 3a CYET YCTPAHCHHS pPHCKA
CaMOBO3TOpaHUs M TAcCUBAIMKM (DaKTOPOB, HETATUBHO BIMSIONIMX HAa COXPAHHOCTH IOJIE3HBIX
HCKOTAEMBIX TMPH KaK OTKPBITOM, TaK M TOJ3EMHON pa3pabOTKe YroJIbHBIX IUIACTOB B TOPHO-
TeOJIOTUYECKNX  yCIoBUAX KaparaHmwHCKOro yroiapHoro OacceiiHa, a TakXke JApYrux
Mectopoxkaenuit Pecryonuku Kazaxcran.

[TomydeHHbIe pe3ynbTaThl MOTYT OBITH UCTIOTB30BAHBI JIJIST ONTHMH3AIIMH 3aKJIaJJOYHBIX PabOT
pu J100brde yriis. HaydHbIE W ONMBITHO-IIPOMBIIICHHBIC HCIIBITAHHS, IMPOBEAEHHBIC B paMKax
MPOEKTa, JEMOHCTPUPYIOT TOTEHIUAT HWCIOJB30BAHUS TEXHOJIOTHMH TEpepabOTKH BTOPUYHBIX
OTXOJIOB KOKCOXUMHUYECKOTO MIPOU3BOJICTBA B IEJAX PEHICHHS MPOOJIEMbI CAMOBO3TOpPaHUS YIS U
CIEIIKOKCA. DTO TAK¥KE CIIOCOOCTBYET YIYUIIEHUIO SKOJIOTUIECKOM OOCTAHOBKH U YCIIOBHI OXPaHbI
Tpyna.

OKCHepUMEHTANbHBIE HCCIIEAOBAHUS, BKIIOUYAIONINE TIOKPHITHE YTOJBHBIX IITabenen
AHTHITMPOTreHAMH U MPOBEJICHUE TEXHUYECKOT0 M CUTOBOT'O aHAJIN3a, TIOJATBEP IMIH ITPAKTHIECKYIO
3¢ (HEeKTHBHOCTh 3aIUTHBIX TMOKPBITHNA. YCTAHOBJICHO, YTO OHHU CHIDKAIOT CTCTICHh OKHCIICHHUS
TOIUIMBA W YBCJIIMYMBAIOT HWHKYOAIIMOHHBIA TMEPHOJ YIJIA M CIENKOKCa, IMpeaoTBpalias
CaMOBO3TOpAaHUE.

XOTsI IKCHEPUMEHTHI 1O MPUMEHCHHUIO AHTHUIIMPOTCHHBIX MAaTEpPHAIOB IMPOBOJMINCH B
YCIIOBUSIX OTKPBITOTO XPAHEHUS, PEe3yIbTaThl TEXHUYECKOTO M TPaHYIOMETPUYCCKOTO aHAIH3a
MO3BOJIIOT YTBEPI)KJIATh, YTO JAHHBIC MaTepHalbl 3(PPEKTUBHBI HA BCEX dTanax yrieao0bdu. ITo
00YCIIOBJICHO YHUBEPCAIBHOCTHIO TIPUHITUIIA HAHECCHUSI aHTUITPOTCHHOTO TIOKPBITHS.

B cBs3u ¢ 3TM B paboTe TaKKe PACCMOTPEHBI MPUMEPHI MPUMEHEHHS MPEIOKEHHON
METOJIUKH ISl COXPAaHEHUS TEXHOJIOTMYSCKUX M TIOTPEOUTEIBCKUX XapaKTePUCTHK YIS Ha
Pa3TUYHBIX CTAAMSIX €ro 100bIYH U 00pabOTKH.
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WCCJEJOBAHUE U PASPABOTKA IIIAT®OPMBI YIAJIEHHOM PABOTBI
HA OCHOBE TEXHOJIOI'MU RDP

HNCA b.,, AXMETOBA C. T., ETEHOBA A.

CoBpeMeHHbIE TEXHOJIOTMH YyHAJIEHHOIO padouero crojia aKTUBHO HHTETPUPYIOTCS C
UCKYCCTBEHHBIM HHTEJIEKTOM H OOJIaUHBIMM BBIYUCJICHUSAMM JJI TOBBILIEHUS YPOBHS
6€30I1acHOCTH, YA00CTBa M CKOPOCTH paboThl. B Oyaymiem oxxumaercss onTuMu3anus mu@poBaHus
Y UHTETPalys C TEXHOJIOTUSIMH BUPTYaJIbHOM U TonoiaHeHHOH peanibHOCTH (VR/AR), 4TO m03BOIUT
CO3/1aTh MTOJHOCTHIO MHTEPAKTUBHBIE yJaJIeHHbIE pabo4re MPOCTPaHCTBA.

RDP (Remote Desktop Protocol) — »T1o mportoko:, pa3paboranubiii Microsoft, koTopsrit
MIO3BOJIIET IOJIB30BATENSAM YAAJIEHHO MOJKIOYAThCS K KOMIIBIOTEpAM U CEpPBEPAM, HCIOJIB3YS
rpaduueckuii uatepdeiic. OH SBIIETCS OCHOBHBIM MHCTPYMEHTOM JJIsi OpraHu3aluu yIajaEéHHOrO
pabouero crona Ha kommbiotepax ¢ OC Windows. B 3Toit cTatbe OyaeT pacCMOTPEHO, YTO TaKoe
RDP, ero Bo3MOXHOCTH ¥ OCOOCHHOCTH, a TAaK)KE €ro MPEUMYIIEeCTBA U HEIOCTATKH.

RDP — 5310 cereBoif MPOTOKOJ, KOTOPBIA MCIIOJIB3YET KIMEHT-CEPBEPHYIO MOJAEIb IS
nepenayn rpapuyeckoro uHTEepdeica u ymnpapieHHs yJal€HHbBIMH pabounMmu craHuusmMu. C
nomoipio RDP  monp3oBarens MOXET MOMYYUTh JOCTYH K pabodyeMy CTONy YIalIEHHOTO
KOMITBIOTEpa, KaK €cid Obl OH CHJEN HEMOCPEACTBEHHO Mepe] HUM. DTOT MPOTOKOJ SIBISIETCS
CTaHapTOM JJIsl TOJAKJIIOUEHUS B KOPIIOPATUBHBIX U JOMAILIHUX CETAX.

OcHoBHOM KOMMOHEHT cucteMbl RDP — 3T0 cepBep, KoTOpblii paboTaeT Ha IEIEBOM
KOMIIBIOTEpPE, M KIHMEHT, KOTOpBIA 3allycKaeTcsi Ha YycTpoilcTBe mnonb3oBarens. Cepsep
oOpabaThIBaeT 3ampochl Ha MOJKIIIOUEHUE, TiepeaBasi JaHHbIe O TEKYIIEM COCTOSIHHHM pabouero
CTOJIa, a KJIIMEHT MO3BOJISIET MOJIH30BATEIIO B3aUMOEICTBOBATh C 3TUM pabOUYHUM CTOJIOM.

OcHoBHbIe BoO3MOxkHOCTH RDP

Yananéuusli 1octyn K padéouemy ctoy RDP no3BossieT moap30BaTesto moayqyuTh MOTHBINA
JOCTYTI K paboyemMy CTONY yAan€HHOTo KoMIbioTepa. Bes rpaduka, TEKCT U 3eMeHThI nHTepdeiica
MepeiatoTCs M0 CETH Ha KIIMEHTCKUI KOMITBIOTEP. DTO Aa€T MOJIb30BaTEN0 BO3MOXKHOCTh paboTaTh
C TPWIOKEHUSIMH, OTKpbIBaTh (haiibl, a TakKe HCIOIb30BaTh BCE PECypChl YyAalEHHOIO
YCTpOICTBA.

IHopnepikka pa3IMYHBIX pa3pelieHuil IKpaHa.

OpnHnoit u3 ocodbennocteit RDP siBnsieTcss BO3MOKHOCTh HACTPOMKH pa3peleH s IKpaHa, YyTo
MO3BOJISIET MOJIB30BATENI0 Pa0OTaTh C Pa3HBIMU PAa3PELICHUSIMHU B 3aBUCMOCTH OT XapaKTEPUCTHK
CBOET0 yCTPOMCTBA. DTO OCOOEHHO TMOJIE3HO MJIsi MOJIb30BaTeNel, paboTaloMUX ¢ HECKOIBKUMHU
MOHMTOPAMHU HUJIM C YCTPOUCTBAMHU C BBICOKMMHU Pa3peliCHUsIMHU.

Ilepenaya 3Byka.

RDP noanepxuBaer mnepenauy ayauoaidioB M 3BYKOBBIX CHUTHAJIOB. JTO TO3BOJIET
M0JIb30BATENI0 CIYIIATh 3BYK C yAaJEHHOIO KOMIIBIOTEpA, YTO OCOOEHHO Ba)KHO IpH paboTe ¢
MYJIbTUMEIUHHBIMUA TPUI0KEHUSIMHI UM POBEJCHUN BUICOKOH(DEpeHIINH.

Ilepenauya maHHBIX € JIOKAJBHBIX ycTpoiicTB. RDP mno3BosisieT mepenaBaTh AaHHBIE C
JIOKAJIbHBIX YCTPOWCTB MOJIb30BaTeNsl (HarpuMep, ¢ (IICHIKH, IPUHTEpa WM BHEIIHETO JHCKA) Ha
yAUIEHHBIA KOMITBIOTEP. DTO JIeJaeT paboTy ¢ ymain€HHOM cUcTeMoil Oosee ymoOHOH, Tak Kak
MI03BOJISIET UCIIOIB30BATH JIOKAJIBHBIE PECYpChl 0€3 HE00X0AUMOCTH MEPeHOCa JaHHBIX BPYUHYIO.

IIudpoBanne u Oe3onacHocTb. RDP ucnonws3yer pasznuunbie MeTOAbl mU(pOBaHH
JAHHBIX, YTO TApaHTUPYET 0€30MaCHOCTH MPH Nepeaade nHpopMmaluu o ceti. Ha naHHbIil MOMEHT
MOA/ICP)KUBAIOTCS pa3InyHbie ypoBHU mudpoBanus, Bkitouas TLS (Transport Layer Security), ato
nenaet RDP 6e3onacHbiM perienuem [yt yaainéHHONH paboThI.

CoBMecTHasi padoTa HeCKOJIBKUX MoJib3oBaTeseil. Hekoropsie Bepcun RDP, Takue kak
RDP nns  cepBepHbIX OIEpallMOHHBIX CHUCTEM, IIO3BOJISIOT HECKOJIBKUM  I0JIb30BaTENSIM
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OJIHOBPEMEHHO TOJKIII0YAThCsl K OJTHOMY CEPBEpY, MPEIOCTaBIISIS KaXI0My OTAENbHYIO CECCHIO.
370 yn0OHO 715 OpraHu3alui, r71e He0OX0IMMO, YTOOBI HECKOJIBKO COTPYAHUKOB MOTJIM paboTaTh
Ha OZIHOM cepBepe.

Ionnepaka pa3TuYHBIX ONepanMOHHBIX cucTeM. XoTst RDP u3Hauansho 6611 pazpabotan
st Windows, CyIIecTBYeT MHOXKECTBO KIMEHTCKHX MPHJIOKEHUN ISl APYrUX ONEpallMOHHBIX
cucreM, Bkioyas macOS, Linux u mMoOuibHble MIaTGOpMbl. DTO TO3BOJISET MOJIB30BATENSM
MOJKIIFOYATHCS K YIaIEHHBIM pabOUUM CTOJIaM C JIFOOBIX YCTPONUCTB.

[IpenmymiectBa ncnonp3oBanusi RDP

YnoocrBo ynaaénnoir padorbl. RDP mpenocrtaBisieT mosib30BaTeNO0 JIOCTYI K CBOEMY
paboyemy MecTy, HE3aBUCUMO OT (PU3MUECKOTO MECTOMOJOKEHUS. DTO MO3BONISIET 3PPEKTUBHO
paboTaTh 10Ma, B KOMaHAMPOBKAX WIH B YCIOBUAX YAAIEHHOIO TOCTYIA, YTO OCOOEHHO Ba)KHO JIJIst
COBPEMEHHOT0 OU3Heca.

JxoHomus Ha odopyaoBanuu. Mcnons3oBanre RDP nmo3BossieT opranu3anu COKOHOMHUTh
Ha MOKYIKE JOPOTHX paboyuX CTaHIMH, TaK KaK MOJIb30BaTENIM MOTYT MOJKIIOYATHCS K MOIIHBIM
cepBepaM U paboTaTh C UX pecypcaMu, He TpeOysl MOIIHBIX MEPCOHAIBHBIX KOMIIBIOTEPOB.

YnpaBieHue  HEHTPAJIU30BAHHBIMU  pecypcamu. Ilpm  wucnons3oBanuum  RDP
aJIMUHUCTPATOPbl MOTYT LEHTPAJIM30BAaHHO YIPABIATh HACTPOHKAMM U pecypcaMu Bcex
MOJIb30BATENIEH, UTO YIPOIIAET MOAJEPKKY U 00CITyKUBAaHHE HHPPACTPYKTYPHI.

I'mboxocth B padore. RDP npenoctaBisieT BO3MOKHOCTh HCIIOJIB30BATh YJaJEHHBIE CEPBEPHI
JUISL BBITIOJTHEHHUS CIOXKHBIX 3aJa4y, TaKuX Kak o0paboTka OOJBIIMX JaHHBIX, paboTa cC
IporpaMMaMy, TPeOyIOIMMH OOJBIINX BBIYUCIUTENBHBIX MOIIHOCTEH, U XpaHEHUe OOJbIINX
00BEMOB HH(OPMAITUH.

IMopratuBHocTb. Knuents RDP noctynHbl Ha MHOXKeCTBE M1aT(OpM, BKITIOYas MOOUIIbHbIE
YCTpPOMCTBA, YTO JI€JAET BO3MOXHBIM MOJKIIIOUEHHE K paboueMy MECTY C JIFOObIX YCTPOWCTB U B
mo0oe Bpemsl.

RDP Wrapper Library — 3To0 WHCTpyMEHT, MO3BOJISIONIMN PACIIUPUTh CTaHAAPTHBIC
BO3MOKHOCTH CIyXObl ynanéHHoro paboudero crtonma Windows. C ero mHOMOILBIO MOXHO
aKTUBUPOBATH MHOI'OIOJIB30BATENbCKUN PEXKHUM, KOTOPBIM MO YMOJYaHHIO HEJOCTYNEH Ha
HEKOTOphIX Bepcusix Windows.

OTkpoliTe KOMaHIHYIO CTPOKY OT MMEHH aIMUHUCTPATOpPA.

[lepeiinure B mamnky, rae HaxoaATcs (aiiibl, ¢ TOMOIIBIO KOMaHAbl: bash, KomMpoBaTh KO
cd C:\RDPWrapper

3amycTHTe ycTaHOBOUHBIN ckpunT: bash install.bat

[locne BeIMoNHEHNs CKpUIITa HAYHETCS HACTPOMKa HEOOXOAUMBIX CITYXKO.

[] install bat 20.72.2013 20:50 laxeTrust Bedia .. | KE

B CWindows\system3Zicmd e = [m] x
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Pucynoxk 1. IIpouecc BeinoaHeHus: KoMaH bl install.bat B komanaHO#M cTpoKe.

[IpoBepka KOHUrypalyy, 3aycK IPOBEPOYHON MPOrpaMMbl. B Toil e mamnke BBITOJIHUTE
koMaHy: bash RDPConf.exe. B nosBuBmemcs okae nposepbre: Craryc ciyx0sr (Wrapper State:
Installed). CoBmectumocts (Fully Supported).

TOT KDMOBHITEP * bystemn UsH-tlash [Uw. A0 (W] > WH » install 3 Uther 3 HUPWrap-v 0.3

s Oata vamenenus v Pasuep

wrap 15,

Gl install bat | RDP Wrapgper Configuration e
2] install.ba 25.10
'i Install-Readme.tct 25.10f, [ Dagnostics ;

b A0PCheck e <n| | Wrapper state; fnstaled ver, 1.5.0.0

F ECK.EXE p g |

- Service ctate: Rurning wer, 10.0.10D41. 4474
gbener state: Listeriry Y SUpDar e

% RDPConfoxe 251 | |, e il i)
8 ADPWinst.exe 5,10
[E] rebootbat General Settings A‘_\umm‘.lca‘.lm rfnd?
= stall bat s []Enzble Remote Desttop 'g:' GUI Authentication Orly
—anmstall | = B () Defauit ROP Authenfication
[E] update.bat 2510, P90 | () Netwark Level Authentication

| Sngle session per user
[15ng R Session Shadowing Mada

DHdc us=rs on logon soreen |:'| Disable Shadowing
(®) Fuil access with user's permission
() Full access nithout permission
() view anly with user's permission
(O view aniy without permisson

Ok Cancel Apply Miew license, .

Pucynok 2. Oxno RDPConf ¢ ycnemHoil ycTaHOBKOI 1 BceMU 3€IEHBIMUA UHAUKATOPAMH.

Pemenne npoGiem ¢ koHpuUrypamuei

Ecnu cratyc nokaseiBaet Not Supported, Beimonnute crneaytomue maru: [Ipoepbre Bepcuto
Windows (BbImoiHHTE winver B KOMaHAHOW cTpoke). OOHoBuTe (aiin rdpwrap.ini, ckadyaB
aKTyaJbHYIO BepcHio U3 penozuropus. [lepesamyctute ciayx0y, BbInoiHUB: bash

net stop termservice

net start termservice
Hacrtpoiika monp3oBateneii. JloOaBiaeHue moib30BaTeNei dYepe3 KOHCOJIb YIPaBICHUS.

Ilepeiinute B Ilanens ynpaBieHus > AJMUHUCTPUPOBAHUE > VYIPaBIEHUE KOMIIBIOTEPOM.
Bri6epute paznen JlokanpHbIC MTONTB30BATEIN U TpymInbl > [Tonbp3oBaTemny.

JloGaBiisieM HOBBIX MOJIb30BATENEH: MENKHYB MTPaBOM KHOMKON MBIIIH HA T0JIe U BEIOUpaeM
CozpaTe HOBOTO IOJNB30BATENSA. YKAKUTE MMs IOJIB30BATENs, MAapojb W YCTAHOBHUTE TAJIOUKY
TpeboBaTh cMeHy MapoJIs MPH CIeAYIoIEM BXo e (110 HEOOXOIMMOCTH).
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wrap 8. Local RDP Checker - X

[=]install bet

=] Install-Readme.tet
%, RDPCheck.exe
%5 RDPConf.ne
(gl RDPWInst.exe
[Z] reboot bat
[F] uninstall.bat
[=] update.bat

zhan4ik

Pucynok 2. CKpHHIIIOT OKHa 100aBICHHUS HOBOTO IOJIb30BATENsI B KOHCOJIU YIPABJICHUS.

Hasnauenue npas nocrymna

[I[énkHUTEe MpaBOW KHOMKOW MBIIIA Ha CO3JaHHOTO IMOJIb30BaTens U BbiOepuTe CBOMCTBA.
Jlo6GaBbTe TIOIB30BATEINS B TPYMITY Y al€HHBIC TTOJB30BATEIH.

TecTupoBaHMe MHOTOMNOIB30BATENbCKOTO pekuma. C  pa3HBIX YCTPONCTB BBIIIOJHUTE
noakiaroueHue yepe3 RDP, ucnons3ys cratuueckuii IP-agpec cepsepa. IIpoBepbTe BO3MOKHOCTh
OJTHOBPEMEHHOH palbOThl HECKOJIBKHX MOJIb30BaTeNeil. YOeaurech, 4To MPOU3BOAUTENHLHOCTD U
CTaOMIIBHOCTh COOTBETCTBYIOT TPEOOBAHHSIM.
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Abstract. The article discusses the application of the Fourier series expansion method for
solving linear differential equations, especially boundary value problems of mathematical physics.
The importance of differential equations in modeling physical, engineering and economic processes
is described, and their fundamental role in describing the dynamics of systems is emphasized. The
main attention is paid to the transformation of differential problems into algebraic ones using
Fourier analysis, which significantly simplifies their solution. The theoretical foundations of the
method, the conditions of its applicability (Dirichlet conditions), and an example of solving the heat
equation using a Fourier series are given. The advantages of the method, such as analytical clarity,
efficiency in solving linear problems with boundary conditions, and its wide application in physics
and engineering are noted. The limitations of the method are also discussed: the need to meet
convergence conditions, difficulties in the case of nonlinear equations and the Gibbs effect at
discontinuities of the function. The work emphasizes the importance of the Fourier method as a
universal and powerful tool in applied mathematics.
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Introduction

Differential equations play a key role in the mathematical modeling of physical processes.
They describe phenomena encountered in mechanics, electrodynamics, heat transfer, acoustics,
quantum physics and other fields of science and technology. Solving differential equations is
important for several reasons - both in science and technology and in real life. Many physical,
biological, economic and engineering processes are described through differential equations:
Newton's laws, Newton's cooling law, the equation of radioactive decay, the equation of population
growth, the model of market dynamics [1].

Differential equations allow us to describe how a system changes over time or depending on
other parameters. They allow us to predict the future behavior of a system: the flight of a rocket, the
oscillation of a pendulum, the spread of an epidemic, the growth of capital at interest. Having solved
the equation, we can understand what will happen in a day, a year, a century, etc.

In engineering and economics, it is often necessary to manage processes. Deepening scientific
understanding differential equations help to reveal fundamental properties of nature: understanding
vibrations, waves, heat, electricity, gravity and quantum effects. Developing new technologies. It is
impossible to create new technologies - airplanes, lasers, microchips, vaccines - without
understanding and calculations based on differential equations.

Simple example: Free fall of a body: ZZT’ZC =—g

This second differential equation describes acceleration due to gravity. The solution will give
the velocity and position of the body at any given time. Thus, by solving differential equations, we
learn to understand, predict and control the world.

Methods for solving differential equations are actively used in a variety of fields. Physics is
one of the main areas where differential equations are simply necessary. Differential equations are

used in both classical and quantum mechanics (Pendulums, projectiles, rockets). Maxwell's

. . . . . . . d? d
equations - describe light, radio waves, electromagnetism. Oscillatory circuit L d—t‘j +R d—‘z + % =0.
Schrédinger equation (wave function of a particle). Engineers use differential equations everywhere
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to design and analyze systems. Calculation of building vibrations (e.g. during earthquakes).
Distribution of stresses in materials (elasticity, plasticity). A great many physical phenomena obey
the laws of vibrations and wave processes. Pendulums, springs, resonance. Sound and seismic
waves. Electromagnetic waves (radio, Wi-Fi, light) [2]. Usually described by equations of the type:

2
% + w?x = 0 - harmonic oscillations. Temperature-related processes are a typical example of the
application of differential equations. Heat conduction equation (heat is distributed along a rod, wall,

liquid) ’;—1: = aZZle‘. Used in power engineering, climate control, metallurgy, construction. Population
growth (logistic growth equation). Spread of infections (SIR model). Pharmacokinetics (breakdown
and absorption of drugs). Modeling price changes, inflation, investments. Black-Scholes equation
(option valuation). Satellite flight, ballistics. Control of the trajectory of an airplane or rocket.
Stabilization and orientation of robots, drones [3].

However, the analytical solution of such equations, especially in partial derivatives, is a
complex task. One of the effective methods for its simplification is the use of expansion of functions
in a Fourier series [4].

Research Method

The Fourier method is one of the most powerful and beautiful tools in mathematics and
physics. It is especially interesting and useful because it allows you to turn a complex problem into
a simple one by decomposing it into basic elements. Any complex (and even jagged, unsmoothed)
function can be decomposed into a sum of simple sines and cosines:

f(x)=ay+ Z [a, cos(nx) + b, sin(nx)]

Many difficult differential equations become simple after applying the Fourier transform:
Differentiation — multiplication by iw, integration — division by iw. That is, complex operations
in the "physical” space turn into simple algebraic actions in the "frequency" space. Applicable to
waves, oscillations, signals. Fourier analysis is ideal for audio signals (music, speech), radio waves,
vibrations, seismicity. Allows you to analyze frequencies. Many physical and technical processes
are easier to understand at the frequency level. Works even with piecewise, discontinuous functions.
Fourier expansion is suitable even for functions with discontinuities or jumps (for example,
rectangular pulses). This makes the method universal - it can be applied not only to smooth
equations. The basis of numerical methods. The Fourier method is the basis of the fast Fourier
transform, spectral methods of numerical solution differential equations, digital processing of
signals, images, sound.

The Fourier method allows complex functions that depend on coordinates or time to be
represented as an infinite sum of sinusoidal components. This opens up the possibility of
transitioning from a differential equation to a system of algebraic or ordinary differential equations
for the coefficients of a series. This approach is especially effective in the presence of boundary
conditions specified on a finite interval and in solving problems in mathematical physics.

Research results

This article discusses the theoretical basis of the Fourier series expansion method and its
application to solving boundary value problems for differential equations. Examples of practical use
of the method are given, and its advantages and limitations are discussed.

For a more in-depth study of the problem, it is advisable to rely on the approaches presented
in the works of Terbenche [1], Boylan [2], and Imanbetova et al. [3], where both classical and
generalized formulations of parabolic equations are considered.

Differential equations are widely used to describe physical processes such as oscillations, heat
conduction, and wave phenomena. One of the effective methods for solving them is the expansion
of a function into a Fourier series, which allows one to move from a partial differential problem to
a system of algebraic equations [5].
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The expansion of a function into a Fourier series is its representation as a sum of sines and
cosines with different frequencies. This is one of the fundamental methods for analyzing periodic
functions.

Let f(x) be a periodic function with a period of 2L. Then it can be expanded into a Fourier

series: _
flx) = % + ; [an cos (nLﬂ) + b, sin (?)]

This means: function = constant + sum of sines + sum of cosines.
The coefficients are found using integrals over a segment of length 2L (usually -L<x<L):
Constant term:

L
ao =% ff(x)dx
)

Coefficients of cosines:

nmix

L
a, = % f f(x) cos (T) dx
)

Coefficients of sines:
L
1 . /mux
bn = Z .[f(x) Sin (T) dx
—L

These formulas work because the sin and cos functions are orthogonal.

Example (periodic sawtooth function):

Let f(x) =x, on the interval [-rt,x], and be continued periodically.

This is an odd function — in the Fourier series, the differential equations will only contain
sines:

flx) =2 Z (_IT)anin(nx)
n=1

For the convergence of Fourier series, it is necessary that the function: be piecewise
continuous, have a finite number of discontinuities, have a finite number of extrema per period
(These are the Dirichlet conditions.)

fx) = @+ Zoo (a cos@—i— b sin@)
2 n=g \ " L n L

For example, the solution of the heat equation with various conditions, parabolic type [6]. The
most relevant results concerning problems with variables and complex coefficients are presented in
the work of A.B. Imanbetova. [7]. The authors investigate the inverse problem for a fourth-order
parabolic equation with a complex-valued coefficient. Using the method of separation of variables
and the properties of the Riesz basis, they prove the existence and uniqueness of a formal solution.
The solutions are constructed in the form of Fourier series in eigenfunctions of non-classical
boundary value problems, which emphasizes the importance of spectral methods in the study of
parabolic equations with a complicated structure of coefficients.

Solve a non-homogeneous initial-boundary value problem for the heat equation with
homogeneous boundary conditions of the second kind.

U — aluy, = f(x,t), x € (0,1),t >0, (1.1)
u,(0,t) = u,(l,t) =0, t>0, (1.2)
u(x,0) = p(x), x € [0,1]. (1.3)

Step 1. Solving the Sturm-Liouville problem.
Let's consider the problem
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X"(x)+AX(x) =0, (1.4)
X0)=X'(h))=0
Problem (1.4)-(1.5) is a Sturm-Liouville problem. The general solution of equation (1.4) has

the form
X(x) =¢ sin(ﬁx) + ¢, cos(\ﬁx) forA>0; (1.6)
X(x) = clemx + cze‘/__’“‘ forA<0; (1.7)
X(x)=cix+c, forA=0; (1.8)

For A > 0, from the boundary condition X'(0) =0 we have that ¢c; =0, = X(x) =
c;cos(VAx) = X'(x) = —c,VAsin(VAx). Therefore, from the second boundary condition

X' (1) = 0 we obtain that VAl = k whence we have an infinite set of eigenvalues of the Sturm-
Liouville problem:

TNy 2
A, = (T) , neN. (1.9)
They correspond to an infinite number of eigenfunctions
mnx
X,(x) = cos (T) nen. (1.10)
Answer:
0o 1t > _(tna)? t _(na)*(t-7) nx
u(x, t) = <— + —J fo(r)dr> + z ((pne 2+ f fo(®e 12 dT) cos (—)
2 2), L 0 l

An additional contribution to the theory of solutions of parabolic equations was made by S.L.
Boylan [8], who proposed a modified Fourier transform in functional spaces. This approach allows
solving Cauchy problems in infinite-dimensional spaces without projection onto finite-dimensional
subspaces, which is especially important when modeling evolutionary processes in complex
systems. Representing solutions as convolutions and using the transform to exchange differentiation
and multiplication operations open up new possibilities for the functional analysis of parabolic
operators. Thus, in the work of M. Terbenche [9], a criterion for the existence and uniqueness of a
solution to the heat equation using a Taylor series expansion is considered. The use of an iterative
method allows one to establish connections between the coefficients of the series, which can be
useful when constructing a formal solution in problems with analytical initial and boundary
conditions. This approach provides an analytical interpretation of the problem and serves as a basis
for constructing numerical schemes with guaranteed convergence.

Discussion

The Fourier method allows reducing partial differential equations to a system of ordinary
differential equations or even to algebraic equations. This significantly simplifies the solution
process. If the convergence conditions are met, the Fourier series accurately approximates the given
function on a certain interval. The solution obtained in the form of a series is often analytical in
nature, which is convenient for further analysis. The method is especially effective for problems
with boundary conditions, such as the heat equation, the wave equation, the equation of string
vibrations, etc. The theory of Fourier series has a well-developed mathematical basis, which ensures
the rigor of the method and the predictability of its results. The expansion into sines and cosines
agrees well with the description of oscillatory processes, which gives the results a natural
interpretation.

For a correct expansion, the function must satisfy the Dirichlet conditions (boundedness,
piecewise continuity, and the presence of a finite number of extrema and discontinuities on the
segment). The Fourier series describes the function only on a given interval. Beyond its limits,
distortions (periodic continuation) are possible, which leads to the Gibbs effect at discontinuity
points. If the boundary conditions are complex or non-uniform, the application of the method
requires additional transformation of the problem or the use of generalized series. Near discontinuity
points, the convergence of the series can be slow. This is especially important in the numerical
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implementation of the method. The Fourier method is most effective for linear equations. When
solving nonlinear problems, the application of the method is significantly complicated.

Conclusion

The Fourier series expansion method is a powerful tool for solving linear differential
equations, especially in problems of mathematical physics. It allows you to represent complex
functions as a sum of elementary sinusoidal oscillations, which simplifies the analytical and
numerical solution of equations with boundary and initial conditions.

The use of the Fourier series makes it possible to move from a differential statement of the
problem to a system of ordinary differential equations for the coefficients, which are easily solved
by standard methods. Due to its versatility and efficiency, the method is widely used in problems of
heat conduction, acoustics, electrodynamics and other areas of physics and engineering. However,
the method has certain limitations: it requires convergence conditions, works well mainly with linear
equations and can produce undesirable effects at points of discontinuity of the function. Despite
this, its simplicity, clarity and close connection with physical phenomena make the Fourier method
one of the fundamental tools of applied mathematics.
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CTPOWUTEJILCTBE 3JIAHHI B IEHTPAJIbHBIX PETHOHAX KA3AXCTAHA

CEPUKOBA 'AIHU )KAHAEBHA
Maructpant KaparanIinHCKOro TEXHUYECKOTO0 YHUBEpcuTeTa MM. AObiikaca CaruHOBa

Hayunsiii pykoBonutens — OCITAHOBA BUKEI PEBOBHA, k.¢.H., 1orieHT
KaparannuHckoro TeXHH4eckoro yHuBepcuteTa uM. Adpuikaca CarmHoBa
Kaparanpga, Kazaxcran

Annomayun. OchosHOU yeavio OAHHO20 UCCIEO008AHUS ABNAEMCS BblAGleHUe U OYEeHKA
IHEPe0IPPeKMuUBHBIX pecypcos, Komopwvle Mo Obl Cblcpamsb 3HAYUMENbHYIO POlb 8 NOGLIUUEHUU
yemoudusocmu u sHepeodghhexmuenocmu 30anuti 8 Llenmpanvnom Kazaxcmarne.

B cmamve paccmampusaiomcs Kiouesble MEXHONO2UYUECKUe U pecypCHble peulenus,
CNOCOOHbBIE CYUeCBEHHO CHU3UMb NOMpebieHUe SHepeUU 8 CIMPOUMenbemee, a Makice OYeHums
UX NPUMEHUMOCMb 8 YCII0BUAX PE3KO KOHMUHEHMANbHO20 Kaumama pecuona. Ocoboe enumanue
yoensiemes maxKum acnekmam, KaK UCNONb308AHUE 60300HOBNAEMbIX UCMOYHUKOE DHepeul,
nepeoosvix Memooo8 Meniou30NAYUU, d Makice bloop IKON02UUECKU YUCTNBIX CIPOUMETbHBIX
mamepuanos, Komopbvie 00ecnedusaiom He MOAbKO GblCOKVIO IHep2odphexmuenocms, HO u
CHUDICEHUEe He2aMUBHO20 8030€UCMBUS HA OKPYHCAIOUYIO CPeoy.

Kniouesvie cnosa: sHepeopecypcwl, 3Hep2odhhekmusHbvle 0omMa, 80300HOGIAEMble
UCMOYHUKYU IHepeUU, UHHOBAYUOHHbIE MEXHON02UU, IKONOUYECKU YUCTbLI MAMEPUA.

RESEARCH OF ENERGY EFFICIENT RESOURCES IN THE CONSTRUCTION
OF BUILDINGS IN THE CENTRAL REGIONS OF KAZAKHSTAN

SERIKOVA GAINI ZHANAEVNA

Annotation. The main purpose of this study is to identify and evaluate energy-efficient
resources that could play a significant role in improving the sustainability and energy efficiency of
buildings in Central Kazakhstan.

The article discusses key technological and resource solutions that can significantly reduce
energy consumption in construction, as well as assess their applicability in the sharply continental
climate of the region. Special attention is paid to such aspects as the use of renewable energy
sources, advanced thermal insulation methods, as well as the choice of environmentally friendly
building materials that provide not only high energy efficiency, but also reduce the negative impact
on the environment.

Keywords: energy resources, energy-efficient houses, renewable energy sources, innovative
technologies, environmentally friendly material.

BBenenune. AkTHBHOE pa3BUTHE CTpouTenbcTBa B lleHTpanbHbIX pernonax Kaszaxcrana,
00yciI0BIeHHOE ypOaHHU3aueid 1 3KOHOMUYECKHM POCTOM, MOJYEPKUBACT BaAKHOCTH BHEIPECHHUS
9HEProdPPEeKTUBHBIX TEXHOJIOTUN. B yCIOBUSAX Pe3KO KOHTHHEHTAIBHOTO KIIMMATa, C XOJIOIHBIMHU
3UMaMd M KapKUM JICTOM, TPaIUIIMOHHBIE METOIBI CTPOUTEIILCTBA HE BCEraa O0ECICYMBAIOT
ONTUMAJIbHBIE YCIIOBHS UIsl dHeprocOepeskeHus. s pemeHus 3Toi mpobieMbl HEOOXOIUMO
BHEAPATh HMHHOBALIMOHHBIE MAaTepUallbl W TEXHOJOTMH, KOTOpPhI€ IIOMOTYT ITOBBICHTH
TEIJIOM30JISIIMI0O W CHU3UTh NOTpeOsieHue SHEpruv. BakHylo poilb MOTYT ChIrparth
BO300HOBIISIEMbIE UCTOYHUKH SHEPIHH, TAKWE KaK COJHECYHBIE M BETPOBBIE YCTAHOBKH, KOTOPBIE
obecreyar HKOJIOTHYECKU YHCTOE SHEPTOCHA0KECHHE.
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Kpome Toro, mepemoBbie METOIBI H3OJSIIIMNA U UCTIOIH30BAHUE IKOJIOTHYHBIX CTPOUTEIBHBIX
MaTepUAJIOB 3HAYUTENBHO YyaydmaT 3Heprod3((exkTuBHOCTh 37aHMN. 3E€JCHbIE CTPOUTEILHBIC
CTaHJapThl, BKJIIOYAsl dHeprocOeperaroliie OKHA U CHUCTEMbl BEHTWISIUH, MOMOIYT
MUHHMU3UPOBATh MOTEpPH TeIula. BakHO, YTOOBI rOCyJapCTBEHHAs IOJUTHKA IOJJCPKUBAIa
Mepexo] K YCTOMYUBBIM CTPOUTEIBHBIM TPAKTUKAM, BKITFOUAsi HAJIOTOBBIE JIBIOTHI M CYOCUINM JITIS
UCIOJIb30BaHUS BO300HOBIISIEMBIX HCTOYHUKOB JHEPIUU. DT MeEpbl OyIyT CIIOCOOCTBOBAThH
YCKOPEHHOMY BHEJPEHHIO HHEeprod((EeKTUBHBIX TEXHOJOTUH B CTPOUTEIBHYIO OTpacib
Kazaxcrana

Metoabl ucciaenoBanms. B uccienoBaHum NCMOIB30BaINCh METO/IbI aHAIN3A, Pa3pabOTKH U
(YHKIIMOHATBHOTO TOAXOJMA JUIS BBISBICHHS H OICHKHM JHEProd((HEKTHBHBIX PECYpPCOB,
npuMeHseMbix B ycnoBusx llentpansHoro Kasaxcrana. [Ipexae Bcero ObuT MpoBeeH aHAIN3
CYIIECTBYIOIIMX  TEXHOJOTMH M  MaTepHajoB,  HUCHOJB3YeMBIX  JUISI  TOBBILIICHHUS
SHEPro3(PPEeKTUBHOCTU B CTPOUTENILCTBE, C YUETOM CIIeHU(UKH pe3KO KOHTUHEHTAJILHOTO KIIuMaTa
pernoHa. B paMkax TaHHOTO ITOJIX0/a UCTIOJIb30BAINCH KaK KOJTMUECTBEHHBIE, TAaK M KAYeCTBEHHBIC
METOJIbl OIICHKH, BKJIIOYas CTAaTHUCTUYECKUN aHalu3 JaHHBIX MO MOTPEOJICHUI0 JHEPrHH B
CTPOUTENIbCTBE M aHAJIN3 BEIOPOCOB MAPHUKOBBIX I'a30B B KOHTEKCTE CTPOUTEIBHOTO CEKTOPA.

MeTton pa3paboTKy BKJIIOYATI MOIETUPOBAHUE U TPOSKTUPOBAHKE TTOTEHIIUAIBHBIX PEIICHUH,
TaKAX KaK BHEJIPEHHWE BO300OHOBISIEMBIX HMCTOYHHKOB HSHEPrHH, TIEPEIOBBIX METOJIOB
TEIUIOM30JISIUN U HCTIOJNB30BAHUE HKOJIOTUYECKH YHUCTBIX CTPOUTENBHBIX MaTepuayioB. bouin
pa3paboTaHbl HECKOJIBKO CIIEHAPWEB, YUMTHIBAIOIIMX PAa3JIMYHbIE KIUMATUYECKHE YCIOBUS H
BO3MO’KHBIE TEXHOJIOTUYECKUE OTPAHUYEHHS JIJIS1 ONITUMU3ALIUN TOTPEOICHUS DPHEPTUH B 3[JaHUSX.

OYHKIIMOHANBHBIA ~ MMOJAXOJ] 3aKIIOYajCs B  HUCCIENOBAaHMM  BIUSHHUA  Pa3IMYHBIX
9HEProd(PPEeKTUBHBIX TEXHOJOTHI Ha JOJITOBEYHOCThH, JKCILTyaTAIlMOHHBIE XapaKTEPUCTUKH U
CTOMMOCTH CTPOHTENBCTBA, & TAK)KE HA BIMSHUE dTHX TEXHOJIOTHI Ha OKpYy)Karomuryto cpexy. s
3TOro MpoBOIMJICS aHanu3 >ku3HeHHoro nukia (LCA) pa3nuyHblx MaTepuanoB M PELICHUH, 4To
MIO3BOJIMJIO OIICHUTH UX SKOJIOTUYHOCTh U YyCTOWIHBOCTD.

00630p JauTepaTypbl. DHEprodGPeKTUBHOCTH B CTPOUTENLCTBE SBISIETCS OOHOW U3
KIIIOYEBBIX 3a/1a4 Uil 00eCredeHUs] yCTOWYMBOTO pa3BUTHS W COKpAIICHUS HEraTUBHOTO
BO3JICHCTBUSI HA OKPYXKAIONIYI0 cpedy. B ycloBusiX TI0OalbHBIX HM3MEHEHHMM KiIMMata Hu
HEOOXOJMMOCTH  CHWKEHHS  YIJICPOIHBIX  BBIOPOCOB,  I(QQPEKTHBHOE  HCIIOJIH30BaHUE
SHEPreTUYECKUX PECYPCOB B CTPOUTEILCTBE 3/IaHUI CTAHOBUTCS MPUOPUTETHBIM HAIPABICHUEM.
OcobenHo 3TO akTyanbHO [uIsi KaszaxcraHa, TZie CypOBBIM KJIMMAaT M BBICOKas MOTPEOHOCTH B
OTOIJICHUH 3UMOM, 000CTPSAIOT IPOOIEMY SHEPro3aTpar B )KUJIbIX 3/1aHUIX.

OnHUM W3 BaXXHEHIINX aCMEKTOB, PACCMATPUBAEMBIX B pab0OTax MHOTHX aBTOPOB, SIBIISIETCS
npobiemMa 3HepromnorpediIeHnss 3JaHUi W BBIOPOCOB MApHUKOBBIX ra3zoB. IIpoaHamu3upoBaHbI
paboThl M3BECTHBIX YUYCHBIX, 3aHUMAIOIIUXCS MCCICIOBAHUAMHU SHEPTod(PPEeKTUBHBIX PECypcoB
IIpU CTpOUTENBCTBE 3AaHuH B KazaxcTane.

Tak, Hanpumep, B padote Illynen6aesa A. P., JloopoBonsckoii B. B., Tax6enooii XK. O. [1]
MOTYEPKUBACTCS, YTO 3/aHUS SBISIIOTCS OJHUMH U3 KPYMHEHIIUX MOTpeOUTEeNel SHEPruH, a UX
BO3/JICHCTBUE HAa OKPYXKAIOILYIO Cpely Yepe3 BHIOPOCHI YIIIEKUCIIOT0 ra3a 3HaYUTENIbHO MTPEBbIIAeT
BBIOPOCHI BCEX TPAHCHIOPTHBIX CPEICTB BMECTE B3SATHIX.

PaGora maHHBIX aBTOPOB MpEACTaBIsAET COOOW IIEHHOE JONOJHEHHE K CYIIECTBYIOIIEMY
UCCIIEZIOBAaHUIO B 00J1aCTH S3HEProdPPEKTUBHOCTU U IKOJIOTUYECKOTO CTPOUTENHCTBA, OCOOCHHO B
koHTeKkcTe Ka3zaxcrana, riae npoOsieMbl 3arpsi3HEHUS U BBICOKHE SHEPTeTUYECKUE 3aTpaThl TPEOYIOT
KOMIUIEKCHOTO I101X0/1a K IPOEKTUPOBAHUIO U KCILTyaTaluu 3aaHui [1].

Heo6xomumo ormeTuth padoty 3aiitacBa Y. B. u PaxumoBa M. A., MOCBSIIICHHYIO aHAIU3Y
METOJIOB TOBBIIIEHUSI SHEProd((HEKTUBHOCTH TPH CTPOUTEIBCTBE KHUJIBIX 3JaHUI B TOpOAE
Kaparanna. B cratee paccmaTpuBaloTCs axTyallbHble MHpoOsieMbl 3HEprodd(ekTUBHOCTH B
KHUJTUIIHOM CTPOMTEIBCTBE B YCIOBHIX ropoja Kaparanisl, a Takke NMpeuiaraloTcsi pasindHble
METO/IbI U MOAXO/IbI I YIYUIICHUs YHEProcOepeskeHUsI B HOBBIX )KMIIBIX KOMILJIEKCAX, C YUETOM
0C0OEHHOCTEH MECTHOTO KIMMaTa U MHPpacTpyKTypsl [2].
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B wuccnenoanun KaOnymmoBa M.X. [3] paccmaTpuBaeTcs Ba)KHOCTb ITOBBIIICHUS
9HEProdPPEeKTUBHOCTH B YCIOBUSX HOKOHOMHUYECKHX U COLHUATBHBIX BBI30BOB, TAaKUX Kak
CIepKUBaHUE pocTa Tapu(dOB ISl HACEIEHUsS, YTO BEACT K HEIPPEKTHBHOMY PaCXOI0BAHHUIO
pecypcoB. PaboTta HampaBieHa Ha TEOPETHYECKOE OOOCHOBAHUE POJM JKUJIMIIHOTO CEKTOpa B
MIOCTPOCHUHU HU3KOYIIepoAHONH skoHOMHKM Kazaxctana u pa3paboTKy pekoMeHAalui 1o
MOBBIILICHUIO 3HEProd3(h(HEKTUBHOCTHU 3TOTO CEKTOPA.

Cnenyer ormetuth ctatbto CanpipoBa P.K. m bekcynranosoii H.H. [4], mocBsimeHHYIO
OpraHu3alliil CTPOUTENIHOIO IPOU3BOJACTBA HHEProdP@eKTUBHBIX 3MaHM. OHa OXBaTHIBAET
KJIFOUEBbIE aCTIEKThl (DOPMHUPOBAHUSI CUCTEMOTEXHUYECKUX MPUHIUIOB 3HEProdp(HEKTUBHOCTH U
BaXHOCTb YHEProcOEpPEeKEHUs] B CTPOUTENBCTBE, BKIIIOUAs €BPOIEHCKUE CTaHAAPThI, TpeOyromme
MUHUMU3ALMN YHEPro3aTpaT M MCIIOJIb30BAHUS BO30OHOBIISEMbBIX UCTOYHUKOB 3HEPTHU. ABTOPHI
MOTYEPKUBAIOT HEOOXOIUMOCTh Iepexoja Ha HSHeprodpeKTHBHbIE TEXHOJIIOTUH, YTO HMEET
Ba)KHOE 3HAYCHHE JJI1 SKOHOMUH SHEPTropecypcoB U MOBBIIIEHUS Y3(HEKTUBHOCTH Ha BCEX CTAUAX
KM3HEHHOTO IIMKJIA 3JaHUW, a Talkke JUIsi BHEApPEHHS OHHEProd(p(eKTUBHBIX pelIeHUu B
CTPOUTENHECTBO OTEYECTBEHHBIX O0BEKTOB.

B wuccnenoBatensckoit padore Typranbas b.b. [5] paccmarpuBaroTcsi mpoOiembl U
BO3MOXXHOCTH TOBBIIIeHUsT SHeproapdextuBHoctd B Pecnybnuke KazaxcTan, rie moCTOSHHBIH
POCT HAcENEeHUs U SHEPronoTpeOIeHHsI CTaBAT NEPE]l CTpaHOM 3a/1auy COKpAIleHUs SHEepro3arpar
M MUHUMHU3ALUMA BO3JEHUCTBUS Ha OKPYXKAIOU[yl0 cpedy. ABTOp oOpaliaeT BHHMaHuE Ha
aKTyaJIbHOCTb TEMBbl, OCOOCHHO B YCJIOBUSIX BBICOKMX KIMMAaTHUYECKMX HArpy30K, KOTOpbIE
xapaktepHsbl it Kazaxcrana. B 3uMHMIA nepuo/ 3HaYUTENIbHOE KOIMYECTBO SHEPTHH TPATUTCS Ha
OTOIICHUE 3[JaHHUIA, a B JICTHUM — HA KOHAUMOHUPOBAHHE MOMEIICHUH. Y CTapEBILINE TEXHOJIOTUH
u 000pyIdOBaHME, HCIIONb3yeMble B HACTOAIIEE BPEMs, YacTO MPUBOAIT K HU3OBITOUHOMY
MOTPEOICHUIO PHEPTUH, YTO YBEIMIMBAET 3aTPATHI HA OTUIATY SJICKTPOIHEPTUH.

ABTOp TMOJYEPKUBAET, UYTO TMOBBIMICHUE YHEProd()PEKTUBHOCTH KHUIBIX U OOIIECTBEHHBIX
3laHUH MOYKET MPHUBECTH K 3HAUYUTEIbHBIM 3KOHOMHUYECKUM BBITOJIaM, TAKUM KaK COKpaICHHUE
Pacxo0B Ha AIEKTPOIHEPTUI0, a TAKIKE CIIOCOOCTBOBATH YMEHBIIICHHIO 3arPSI3HEHUS OKPY>KaIOIIei
CpeZbl U yay4IIeHUIO Ka4eCcTBa XKU3HU TOpokaH. ITO 0COOCHHO BaxkHO U1t KazaxcraHa, MOCKOIBKY
CTpaHa CTaJKWBAETCS C HEOOXOJMMOCTBIO aJamlTallMi K W3MEHEHHMSM KJIMMaTa M COOJIOACHHUS
9KOJIOTUYECKUX HOPM B CTPOUTENBCTBE [5].

Pe3yabTaThl 1 00cyxk1eHHe. B yciIoBusix pocta moTpeOHOCTH B SHEPTUM U CTPEMIICHHS K
YCTOWYMBOMY Pa3BUTHIO, UCCIIEI0BaHUE SHEProd(hPEeKTUBHBIX pecypcoB B LIeHTpanbHBIX peruoHax
Ka3axcTtana craHOBUTCS 0COOEHHO akTyaslbHBIM. D¢ (HEKTUBHOE MCIIOIB30BaHUE YHEPreTUUECKUX
PECYpPCOB B CTPOMUTENILCTBE HOBBIX 3/JaHUN B 3TUX pEruoHax TpeOyeT BHEAPEHHUs MEepelOBBIX
TEXHOJIOTHI U METOJIOB, HAPABJICHHBIX HA CHIXKEHHUE SHEPro3aTpar v MOBBIIICHHE SKOJIOTHYECKON
YCTOWYUBOCTH.

O¢ddexTBHO TPOABUTAECTCS TMOJUTHKA DHEProcOEpekeHUss B IHKUIHMIIHOM CEKTOpeE,
HaIlpaBJICHHAsl Ha CHUKEHHE MOTPEOJICHUS] SHEPTUU B JKUJIBIX 3AAHUSX, YTO [MOMOTAET HE TOJIBKO
COKpaTHUTh 3aTPaThl HA YHEPTHUI0, HO U YIYUYIIUTh SKOJOTUYECKYIO CUTYallUIO B cTpane. s atoro
HEOoOXOIMMO, TIpeXJe BCEro, CjleloBaTh YETHIPEM  OCHOBHBIM  IIYHKTaM: IPUHATH
COOTBETCTBYIOIUE 3aKOHOJATENIbHBIE AKThI, 3allyCTUTh MPOTpaMMbl (PMHAHCOBOW MOJACPKKU
HaceJIeHHs1, YTOObI OHU MOTJIM OCYIIECTBUTH TPEOOBAaHMSI FOCYIAPCTBA, MOBBIIIATH KBATU(PUKALIUIO
CHEIMAIICTOB U Pa3BUBATh TEXHOJOTWH, a TAKXKE MPOBOJIUTH MACIITAOHYIO WH(OPMAIMOHHYIO
KaMITaHHUIO.

Kpome toro, B Kazaxcrane ectb CTpouTEIbHbIE KOMIIAHUH, KOTOPHIE BHEIPSIOT TEXHOJIOTUU
CTPOUTEILCTBA SHEProd(PPEKTUBHBIX U NMACCUBHBIX JOMOB, Takue kak «Kazcaynercepsuc» u TOO
«Cayner-Ctyaust». OIHUM U3 ApKHUX NPUMEPOB TaKUX MPOEKTOB SBISAETCS 3/1aHue bubnmoreku
[lepBoro Ilpe3unenrta, KOTOpOe MCIOJB3YET PHEPTUIO COJNHIA U SBISETCS SHEProd(PPeKTUBHBIM
COOpY)KEHHEM, pa3padOTaHHBIM TAJIAHTIMBBIM apxuTekTopoM Hopmanom Poctepom. DTOT MPOEKT,
Kak U MHorue japyrue pabotrei Hopmana @ocrtepa, B ToM umcine TPI[ «Xanm I[lateipy,
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JEMOHCTPUPYET TEPEelOBbIe IMOAXOJbl B CTPOUTEILCTBE, HAIPABICHHbIE HAa YCTOMYHMBOE
HCII0JIb30BaHUE IHEPIETUUECKUX PECYPCOB U CHU)KEHUE BO3JEHCTBUS Ha OKPYKAIOLIYIO CPENY.

Tak, nanpumep, B Kaparange Obul MOCTPOEH MEPBBIA KHIJIOH JIOM B CTpaHE, KOTOPOMY
MIPUCBOCH CEPTH(PUKAT SHEPreTUIECKON FIPPEKTUBHOCTH, MMOITBEPHKAAIONINN COOTBETCTBHE 3TOTO
3IaHUS] CAMOMY BBICOKOMY KJlaccy sHeprodddexktuBHOCTH «A+». JIoM HAXOIUTCS MO aapecy: yiI.
EpxanoBa, 53/2. JlanHoe 37aHMe BTOpOe MpoMapKupoBaHHOe B Kaparanzie, KOTOpoe MOBBICHIIO
BHUMaHHE K BHEAPEHUIO 0053aTeIbHOW IOBCEMECTHON MapKHUPOBKH 3SHEProdPpQeKTUBHOCTH
3nanusM B Kazaxcrane. DToT mporiecc akTHBHO IPOJBUTAETCS MPOEKTOM «DHeprodddexkTuBHoe
MPOCKTUPOBAHUE W  CTPOUTEIBCTBO JKWIBIX 3MaHui», peamm3yembiM [[POOH/TD® wu
npaBuTenbcTBOM Pecnydnnku Kazaxcras.

DHeprocoeperampmuye MEpONpHUITHS BKIIOUWIM B ce0s  yTEIUIEHHE OrpaKIaroInx
KOHCTPYKLIMH, YCTaHOBKY aBTOMAaTU3uWpoBaHHOTrO TemiaoBoro myHkTta (ATIID), ¢aukoitnoB c
PETYIHUPOBKOM, SHEProcOeperaroux OKOH, TEINIOBOT0 HAcOca, TUCTIETUEPU3AIIH U TETIBIX MOJIOB.
PazHua Mex 1y OOBIYHBIM JOMOM M UIMEIOIIUM KJIacC YHEpProcOepexeHus «A+» CoCTaBIseT OKOJIO
50% 3KOHOMUU TEIMIOBOU SHEPTHH.

B nenom IlenTpaneHbie pervonsl KazaxcraHa moJydyalOT 3HAYUTENbHYIO BBITOAY OT
BO3IEHCTBUS COJIHEUHBIX Jyueil, B cpeHeM 2200-3000 yacoB comHEYHOTO cBeTa B roj1. CoHeYHbIe
dotoanekTpudeckue cucteMbl (PV) SBISIFOTCS KM3HECTIOCOOHBIM BapHaHTOM ISl CHIDKEHUS
3aBHCHUMOCTH OT MCKOMAeMOro TOIJIMBA B MPOU3BOJICTBE ANIEKTpodHepruu. [laccuBHbIE COTHEUHbIE
CHUCTEMBI, B TOM YHCJE OpPHUEHTHPOBAHHBIE TAaKUM O0pa3oM, YTOOBI 3JIaHUS MaKCHMAaJIbHO
yIIaBIUBAJIN COJIHEYHBIH CBET, MOTYT CHH3UTh MOTPEOHOCTh B OTOIJICHHH B 3UMHUI IMEPHO/I.
HccnenoBanue nokasajio, 4YTO MHTErPalUsl COJHEYHON SHEPIrUU B KOHCTPYKLMHU 3/1aHUH MOXKET
CHU3UTH NOTpebiieHne sHeprun nmpuMepHo Ha 20-25% B roa. DHeprus BeTpa: YUUThIBasi BEICOKHE
CKOPOCTH BETpa B CTEITHBIX PETMOHAX, JHEPTHsI BETPA SIBJISIETCA €I11€ OJTHUM JOCTYITHBIM PECYPCOM.
Hebonpiive BeTpsiHble TypOWHBI AJIS KUJIBIX U KOMMEPYECKHX 3JIaHUH MOTYT CIOCOOCTBOBATH
YIOBJIETBOPEHUIO MECTHBIX MOTpeOHOCTEN B 3Hepruu. MccieqoBanus nokas3blBaloT, YTO BETPSIHbIE
TypOUHBI MOTYT YJOBIETBOPATH 10 15% moTpeOHOCTEH 3aHMs B HEPTHH, OCOOEHHO B pailoHax C
OTpaHUYEHHBIM JJOCTYIIOM K DJIEKTPOCETSIM.

B llentpanbubix pernoHax Kaszaxcrana, rae temmepaTypa MOXeT omyckatecsi 10 -40°C,
M30JUST HEOOXOJMMa ISl CHWKCHHUS TeIUIONOTEpb. BBICOKOA((hEKTHBHBIE HN3OISIIUOHHBIC
MaTepHalbl, TAKHEe KaK MHHEpaJbHAs BaTa, MEHOIUIACT, & TAaKK€ HOBBIC BAPUAHTHI, TAKHE KaK
a’poresu U NMaHelIu ¢ BAKYYMHOM H30JsLuel, 00€CIIeUnBalOT CYIECTBEHHYIO SKOHOMHIO YHEPTHH.
HccnenoBanue mnokasano, YTO MCIIOJIB30BAHME TAaKMX MATE€PUAIOB B OTHEIKE CTEH, KpbIII U
(GyHIIaMEHTOB MOXET CHH3UTh Temnonorepu 10 40%, crnocoOCTBYs 3KOHOMHUM JHEPruM Ha
ororuieHue 10 30%.

CucreMbl OTOIUIEHMS, BEHTWIILMM W KOHJIWLUMOHMPOBAHMS BO3JyXa COCTaBISIOT
3HAYUTENIBbHYIO YacThb 3HEPronoTpedieHHus 3JaHui B KIMMaTH4YecKHX YycloBusax Kazaxcrana.
O} PexTUBHBIMU BapuaHTaMH SIBJISIIOTCS CUCTEMbl BEHTHIIALMU ¢ pekymnepanueil tema (HRV),
KOTOpBIE TIOBTOPHO HCIIOJIB3YIOT TEIUJIbIM BO3AYX, BBIXOISLIMN W3 30aHUs, AN MOAOrpEBa
MOCTYHAIOIIETO BO3/1yXa, U Fre0TepMajibHbIE TEIJIOBbIE HACOCHI, KOTOPBIE UCIIOIB3YIOT CTA0OUIBHYIO
TeMIepaTypy rpyHTa. JlaHHbIE MOJIEBBIX MCCIENOBAaHUN MOKAa3bIBAKOT, 4YTO cucrembl HRV moryr
MOBBICUTH 00IIYI0 3P PeKTUBHOCTh OTOmIeHUs: Ha 15-20%, B TO Bpemsi Kak reoTepMajbHbIE
TEIJIOBBIE HACOCHI MOTYT CHU3UTh 3aTPaThl HA OTOIICHHE U oXJIaxkaeHue 10 60%.

Hcnonp3oBaHUE HKOJIOTMYECKH YHCTBIX MAaTepHaliOB C HU3KUM COJEp’KaHUEM Yriepoja
MO>KET CHM3UTh BO3JIEHCTBUE CTpoUTeIbCTBA B KazaxcraHe Ha okpyskarollyto cpeny. MecTHble
pecypcbl, Takue Kak yTpaMOOBaHHBIM T'PYHT, KMPIUYM U3 30JIbHOM MbUIM U IepepabOTaHHbIE
MaTepuabl, HE TOJBKO CHIKAIOT [OTPEOJIEHHE JHEpPruuM, HO M CHWXKAIOT 3aTpaTbl Ha
CTPOUTENHCTBO. MeToAbl COOPHOIO0 M MOZIYJIBHOIO CTPOUTEILCTBA, MPU KOTOPBHIX 3(H(HEKTHUBHO
HCIIOJIB3YIOTCS ~ MaTepuajbl M COKpAIlalOTCd CPOKM  CTPOMTEIBbCTBA, TAKKE SBISIOTCS
KHU3HECIIOCOOHBIMU pelIeHUsIMU. B couetanuu ¢ sHeprodp@GeKTUBHBIMH KOHCTPYKIMSIMH 3TH
MaTepHUalibl MOTYT CHU3HUTh 3KCIUTyaTallHOHHYIO TOTPEOHOCTH 3/1aHus B 3Hepruu 10 10%.
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VYcnemHoe BHeApEeHHWE MPAKTHUKH  3HEProdd(EeKTHBHOTO  CTPOMTENBCTBA  TpedyeT
MOAICPKUBAIOIICH MOJUTUKU U CTUMYIOB. [[eficTBYyIOIIME CTPOUTENbHBIE HOPMBI U NpaBUia B
Kazaxcrane Bce Ooubliie COOTBETCTBYIOT MEXIYHAPOAHBIM CTaHIAPTaM; OJIHAKO JOMOJHUTEIIbHbIE
MEXaHU3MBbI PETYIUPOBAHUS, TAKUE KaK CYOCHIMH HA 3KOJOTUYHOE CTPOUTEIHCTBO U HAJIOTOBBIC
JBIOTHl JJI1 MCIIOJB30BaHUS SHEProd(P@eKTUBHBIX MaTepHaloB, CHocoOCTBOBanu Obl Oolsee
IMPOKOMY BHepeHHIo. VccnenoBanue mokas3blBaeT, YTO 0053aTeIbHOE MOBBIIIEHHE CTAaH/IapPTOB
W3OJISIIIUH ¥ CTUMYJIHPOBaHUE TEXHOJIOTHIA HCTIOIH30BaHMS BO30OHOBISIEMBIX HCTOYHUKOB YHEPT U
MOTYT CHU3HUTh OTpeOJIeHUE SHEPTHH B HAIIMOHAIBHBIX 3/1aHUSX 10 15%.

B KaparanaguHCKOM TEXHHMYECKOM YHUBEpPCUTeTe WMeHH AOblikaca (CarnHoBa aKTHBHO
IIPOBOASATCS NpaKTUYECKHE pPAa0bOThI, HANpPaBIECHHBIE Ha UCCIEIOBAaHHME U  BHEIPEHUE
9HEProd3(PPEeKTUBHBIX TEXHOIOTHM B cTpouTenabcTBe. OMHUM U3 HANPaBICHUN SIBIISIETCS CO37aHHe
MaKeTOB JIOMOB, HCIOJB3YIOIIUX COJHEYHbIC IaHEIH, BETPOBbIE TYpOMHBI M TeOTEepMajbHbIC
CHUCTEMBI OTOIIEHHUS], & TAKKE YYaCTHE CTYICHTOB B MOJIEBBIX UCIIBITAHUAX C IPUMEHEHUEM CUCTEM
YMHOI'O YIPAaBJIEHUS dHEPTUEH, TEIUION30JIALIMOHHBIX MAaTEPUATIOB U IPUOOPOB JUIsl MOHUTOPUHTA
SHEPronoTPEOICHHUS.

B y4eOHOM mporiecce MIMPOKO HCIONB3YIOTCS BUPTYAIbHBIE TPUOOPHI W MPOTPaAMMHOE
obecrnieuenue, Takue kak AutoCAD u EnergyPlus, ans monmenupoBaHusi TEMJIOBBIX MOTEPh U
ONITUMU3ALMY SHEPrONOTPEOIEHHS C YIETOM KIMMATHUYECKHUX YCIOBHM. DTO MOMOTaeT CTyIeHTaM
OCBOUTH TMPHUHIMIIBI SHEProcOepekeHus M TOATOTOBUTHCS K BHEAPEHUIO HMHHOBAIIMOHHBIX
TEXHOJIOTMH B pEAJIbHON CTPOUTEIILHOM MPAKTHUKE.

Ha ocHOBe mpoBeneHHOr0 HCCIEAOBAaHUS BbIPAOOTAHBI KIIIOYEBBIE PEKOMEHIAIUU IS
MOBBIIICHUS dHEprodpdexTuBHOCTH B cTpouTenbeTBe LlenTpanbHoro Kazaxcrana. Bo-mepBsix,
HEOOXOIMMO TIPOJOJDKUTh HUCCIENOBaHUS B OOJACTH JIOKANIbHBIX CHCTEM BO300OHOBISEMOI
SHEPreTHUKH, OCOOEHHO THOPUAHBIX CHCTEM, TaKMX KaK COJIHEYHass W BETpPOBas JHEPrus,
aJanTUPOBAHHBIX K KIUMAaTy peruoHa. Bo-BTOPBIX, BA)KHO pa3BUBATh yueOHBIC MPOTPAMMBI IS
CTEIMAIMCTOB B 00JIACTH CTPOUTEIBCTBA, APXUTEKTYPHl K WH)KEHEPUH, YTOOBI TIOBBICUTH KA4€CTBO
MIPOEKTOB M CIPOC HA HKOJOTMYECKHM YHUCTHIE MaTepHasibl. TpeThell pEeKOMEHIAlUen SIBIAETCS
MIPUBJICUCHHUE MTPABUTEIHCTBA K Pa3padOTKe CTUMYJIOB JIJIsl IPOCKTUPOBAHUS SHEPTOd((HEKTUBHBIX
3laHU{ U MHBECTULIMH B BO30OHOBIISIEMbIE MCTOYHUKU SHEPTUU, BKIIOYAs HAJOTOBHIC JBTOTHI U
cyocunuu. Taxke HeoOxoaumo HWHGOPMHUPOBATH OOIIECTBEHHOCTh O MPEUMYIIECTBAX
sHeprocOeperaroyx TeXHOIOI Ui, YTOObI YCKOPUTH a/IaliTallMIO TAKUX peleHuid. i oCTHKeHUs
YCTOWYMBOCTU U 3HEProdhHeKTUBHOCTU TpeOyeTcs KOMIUIEKCHBIN MOAX0/I, BKIIOYAIOIINN HAYKY,
o0pa3oBaHue, NOJUTHUKY U OOIIECTBEHHYIO IOIEPIKKY.

3akaroyenue. lleHTpanbHbie peruonbl KazaxctaHa  NpeACTaBisAIOT — YHUKaJbHBIE
BO3MOKHOCTH Ui 3HEPro3((eKTHBHOrO0 CTPOMUTENHbCTBA. B 3TOM HCCIEOBAHUU OCBEIAIOTCS
3¢ (deKTUBHBIE CTpAaTEruH, BKIIOYAs MCIOJIb30BAHUE BO30OHOBISEMBIX HCTOYHUKOB JHEPIHH,
YCOBEPILIEHCTBOBAHHYIO U30JIALIMIO ¥ SKOJIOTHUECKN YUCTBIE MaTEPHUAIIbl, KOTOPBIE B COBOKYITHOCTH
MOTYT 3HAYUTEJIbHO CHU3UTh OTPEOIEHNE SHEPTUU B HOBBIX 31aHMAX. /{111 yckopeHus nepexoaa K
9HEProdPPeKTUBHOCTH HEOOXOAUMBI JaNbHEHIINEe WHBECTHUIIMH B HAyYHBIC HCCICIOBAaHUS U
co3maHue OJIaronpusATHOW HOPMATHBHO-TIPaBOBOM 0a3bl. BHenpeHue 3THX METOJI0OB HE TOJIBKO
CHOCOOCTBYET AOCTHXKEeHHMIO 1ienieii Ka3axcrana B 00J1acTH yCTOHYHMBOTO Pa3BUTHS, HO U OTKPHIBAET
MyTh Ui PETHMOHAJIIBHOTO Pa3BUTHA, KOTOPBIA OyAeT yCTOMYMB K OYIyIIUM SHEPIeTUYECKUM M
9KOJIOTMYECKUM BBI30BaM.
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Anoamna: bByn maxanaoa depexmepoi mandayoviy Hezizei adcnekminepi MeH OHbIH Ka3ipei
aKnapammolk K02amoaebl Maybl30bLIblabl KAPACmblpbliaobl. [lepekmepoiy KYPulibiMOAN2AH HCIHE
KYPbLILIMOAIMARAH —~ MYpepl, CAHObIK, KAMe2OpUANbIK JHCIHe JNOSUKATBIK — OepeKmepoin
cunammamanapvl - manoanaovl. Cunammamanvly JHCoHe  UHDEepeHYUANblK  CMamucmuKa,
MAWUHATILIK OKbIMY 20icmepi MeH Oepekmepoi U3y aru3ayusailay Kypaioapsl mypaivl Maiimemmep
bepineoi. Maxanaoa Excel, R, Python, Tableau cuaxmuol Oepexmepoi manoay2a apuaieau Kypaioap
MeH MeXHONo2UALAP, COHOAU-aK OYnimmul niamgopmanap meH 0epekKopiap mypaivl aknapam
YCulHbLIAObL. [lepekmepOi manoayoviy OusHec, Kapoicbl, MeOUYUHA, MApKemuHe, MemieKemmiK
backapy, Oinim Oepy o#coHe &bLILIMU 3epmmeyiep CAlANapbIHOAgbL  KOMOAHY MblCAI0apbl
keamipinedi. Makana Oepexmepdi mandayoevly —wewim — Kadwlioayoagvl, npoyecmepoi
OHMAIAHOBIPYOA&bl HCIHE HCAHA MYMKIHOIKMEPOI aHbIKMay0azvl pOiiH Kepcemeoi.

Kinm ce30ep: Oepexmepoi manday, depekmepoi eusyaiuzayusnay, oepexkKopiap, duznec
AHATUMUKACYL, bLILIMU 3epmmeyiep.

Kaszipri 3amMaHa akmapaTThlH KaPKBIHIBI TYPAC KUHATYBI MCH [TUQPIIBIK TEXHOJIOTHSIIAP IbIH
JaMybl JepeKTep i THIMJI MaianaHy KaKeTTUIrH Tyaslpyna. busHecten Oactam, FhUIBIM MEH
OimiMm Oepyre AeifiH, nepekrep OapiblK calanapjaa IIenrM KaObUinay[blH HETi3iHe aifHamynaa.
Amnaiina nepexTep o3/iriHeH emKaHIali MoHTe ue eMec: OJIapJAaH KYH/IbI aklapaT aiy YIIiH Kyhemi
TYPAE TalJay KYpri3zy Kaxer.

Hepexrepai Ttanmay — Oyl HakThl (akTiiep MEH KOpCeTKIIITep Heri3iHae TYCIHIK
KaJIBITITACTRIPATHIH XKoHE OoJamakka 00/mkKaM Kacayra MYMKIHIIIK OepeTiH Kemenai mpoiecc. On
TEK TeXHUKAJBIK KaOl1eT eMec, COHBIMEH KaTap CTPATETHSUIBIK OiJIay MEH JIOTUKAJIBIK MaibIM/1ay/ TbI
Kaxer eteml. JlepekTepal mypeic Tangay yilbIMaapra Oocekere KaOineTTi Ooiryra, mporecTepi
OHTaWJIaHMBIPYFa KOHE KaHAa MYMKIHIIKTEP1 aHBIKTayFa KOMEKTECEI].

Makanana aepekTep YFbIMbIHBIH MOH1, OJIap/AbIH TYpJepl MEH KYPbUIBIMBIL, Talfay 9JIiCTepi,
COHJIali-aK TYPJIi KOJIaHy cajlaJlapbIHIAFbl POl KapaCThIPLIAIbI.

MakanmanplH MakcaThl — OKBIPMaHJbI JEPEKTEepl TajaaydblH HETI3r1 acheKTiIepiMeH
TAHBICTHIPHII, OHBIH MAHBI3IBUTBIFBIH AHBIKTAY.

Kasipri 3aManfbl aKmapaTThIK KOFaMJia JEPEKTEp €peKIle MaHbI3Fa ue OOJIbIN OThIp. bi3ix
KYHJETIKTI eMipiMi3e, FBUIBIMH 3epTTeylieple, TEXHOJNOTHSIIBIK JaMyla »oHe Oackapy
mennMaepin  KaObUigayaa Jaepekrep OacTbl pest  aTkKapanasl. EH - amgsiMeH JepeKTepaiH
aHbIKTaMachlHa TOKTanmablik. Merriam Webster Online Dictionary nepexrtepai Keneciaeit
aHbIKTaMAGI [1]:

— TMaiteiMaay, TalKpIay HEMECEe €CenTeyre Heri3 peTiHae KOJIIaHbIaThIH HAKTHI aKnapaTTap
(MBICanbl, eImeMIep HeMece CTaTUCTHKA). MbIcalibl: "AepeKTep MOI KoHE OHal KOJDKETIMIL" —
H.A. Gleason Jr.

— MarpiHara ue 0oy YIIiH OHJEYIl KaXeT €TeTiH, Maiaalbl Ja, KaKeTCi3 HeMece apThIK
aKnaparTrapAbl KAMTUTBIH CEHCOPJIBIK KYPBUIFbl HEMECE OpraH IIbIFapaThIH aKlapar.
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— Tudprblk Typae )KETKI3UII HeMece OHJIeINe ajJaThIH CaH IMIIIH/ET1 aKmapar.

Korappiarsl aHbIKTaMaJlapFa CyHeHe OTBIPBII, JePEKTEPAl TOKIpUOETiK TYpFblIaH Obutaiina
aHbIKTayFa Oonazsl. Jlepextep — Oyt canaap, Tanbanap, OeitHenep Hemece O0acka Aa ska3y Taciaepi,
omap Oenrim Oip OpeKkeT >KeHIHIEe WIennM KaObulgay HeMece KOPBITBIHIBI jKacay YIIiH
KOJIJaHbLIAIBI.

Kemmrimik gepekrepAid o3/iriHneH MaFrblHaFa He eMecC JIeTl CaHa/Ibl — oJ1ap TEK TalIaHFaH/a
FaHa MarblHara Me OOJIBIN, aKMapaTka aiHamansl. Jlepekrepai MyKHUSAT 3epTTey apKbUibl 013
3aHABUIBIKTApIbl Taba ajaMbl3, OChl 3aHJBUIBIKTAp aKmapaTka aiHamaabl, ajl akmapar Oimimal
apTTHIPY YLIIH KoJAaHbUIaIb! [2].

JlepexTepai eHyiey MeH Tajiaay - OyJi OuTiM anmyra OarbITTallFaH FeUIBIMU 3€pTTey Yaepici. byn
caJla KeNTereH FhUIBIMU OarbITTap/ bl O1pIKTIPiN, OJapAbIH OMICTEPIH 1pl AEPEKTep KUBIHTHIFbIHAH
O111M aiTy YIIiH KoJijaHaabl. MyHzail OutiMre cylieHe OThIPbII, HET13/1€JITeH HeliMIep Kadbuiiayra
KOHE TYpJll Oomkamaap xacayra Oosazbl.

Jepexrepai yCbIHY TypiHE Kapai oJjiap €Ki Herisri Tonka 6esmineni [3]:

—  KypbutbiMpnanraH nepeKkTep: HaKThl TOPTINIEH YHBIMIACTHIPBUIFaH, KoOiHece KecTenep
HeMece aepekrtep 0azacel Typinae 6onaasl. Meicansi: CRM (Customer Relationship Management)
KYHUECIHET1 KIIMeHT Typallbl aKmapaT, OHbIH OalIaHbBIC JEPEKTEPi MEH TarChIphICTapbl. MyHaii
JepeKTepAl OHIeY KOHE Talay OHa.

—  KypputbiMpanmaran AepekTep: HaKThl KYPBUIBIMBI JKOK, OpTYpJIi MilliHJEe YCHIHBUIFAH
nepektep. Mplcanbl: MOTIHAIK  OpudTep, calTTapAaaH alblHFAaH CKPUHIIOTTAp HEMece
OcitHeKOHBIpay ska3z0anapel. MyHIal JEpEKTEPMEH JKYMBIC iICTEY KYpACTipeK.

ConbIMeH Katap, AepeKTepAl MOHIEPiHIH TYpiHE Kapail 1a KikTeyre 60mabl:

— CanzplKk JepekTep: caHaap apKplibl OepineTiH Mamimertep. Omap exire OesiHenl.
JluckperTi — OYTIH XoHE ecenTeNieTiH MaHAep (MbIcalibl, CAlTKa KipreH ajamaap CaHbl, CaTbUIFaH
OHIMJIep CaHbl). Y3IKCi3 — Oenrisi 6ip apaiabIKTaFrbkl Ke3 KeITeH MOH/A1 KaObUiai anajbsl (MbICAbI,
aJIaMHBIH OOMBI, aya TeMIIepaTypachl, SKCIIEPAMEHT Y3aKThIFbI).

— Kareropusuielk  gepekrep: MoHaepi Oip Hemece OipHENIE KaTeropusFa >KaTaThIH
Monimertep. HomuHanmael — TopTiOi KOK Kareropwsuiap (MbICaibl, KOJIK MapKalaphl, Kaja
ataynapsbl). Perrenren — 6enrisi 6ip TOpTiNIeH opHalacKaH KaTeropusuiap (MbIcajbl, O1TiM JIeHT eii:
6axanaBp, maructp, PhD).

— Jlorukanelk AepekTep — TeK ekl MoHIl KaOwuimaiael: True (akukar) Hemece False
(kanraH). By mepekrep «1o» HeMece <«KOK» CyparblHa Kayan Oepyre KemekTeceli. Mpicalbl,
KOJIIK araTKa TYCTI M€ — Mo HEMECE KOK; )KYPTi3yIII KyoJIiri 6ap Ma — Ud HEMece KOK.

Jepektepai Tanaay — OYJ1 MOIMETTEp/Il 3epTTey MeH oHey mporieci. OHBIH 6acThl MaKCaThI
— Maianbl aKmapar ajy KoHE HETI3JIeNTeH Iennmaep Kaowuigay. bynm yaepicTi KypacTepyra
00JIaTBIH MO3aKMKa HEMece Ma3JIMEH CaJbICThIpyFa 00Naabl: op 06K e3iriHeH TYCiHIKCI3 O0Iysl
MYMKiH, Oipak 0apibIFbIH OIpIKTIpreHAe HAKTHI 9p1 TOJIBIK CYPET Iaiia 00Jabl.

Jepektepai Tanmay apKbpUIbl 013 MONIMETTEpPIiH MOHIH TYCIHIIN, ONapAbl Kauaid THiIMII
naigananyra OOJMaThIHBIH aHBIKTaMbI3. OChI MPOLIECC HOTUKECIHIE 3aHABUIBIKTAD MEH TPEHITED
TaOBUIBII, AyBITKYJIAPD MEH aHOMAJUSUIAP aHBIKTAJIAbI, OOJaIaKKka OoJKaM jkacayra MYMKIHIIK
Tyaasl. MyHBIH 0opi AYPBIC Opi JANIEN/Ii MIemiM KaOblIaayFa HeTi3 00Jabl.

Hepexrepai tanmay — Oyl MaTemaTthka MeH HMH(GOpMAaTHKa cajallapblHBIH TOFBICHIHIA
OpHaNacKaH FeUIBIMU OarbIT. OHBIH MaKcaThl — JEepPEeKTepeH Maiaanbl aknapaT ainy *KoHe HIelliM
KaObU1ay VIIIH €H JKaJIbl MAaTEMAaTHKAJIBIK OMICTEp MEH €CENTey alTOpPUTMAEPIH KYpy >KoHe
3epTTey [4].

Ken xarmaiina nepexrepai Tanmay 0apbIChIHAA MAITUHAIBIK OKBITY dIiCTepl KOJJaHbUIAIbI.
MarmmHanbIK OKBITY — JKacaHAbl HHTEJUICKTTIH O1p TapMarbl, O alrOpUTMACPi JalblH AepEeKTep
KUBIHTBIFBI HET131HIE YHPETy Tociaepin 3eprreiai [5].
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AnropuTMIEpi YHpPETy YIIIH OKBITY KHBIHTBIFBI HEMECe €HY JCPeKTep KHBIHTHIFBI
naigananbuiafbl. byl JKUBIHTHIK HAKTHI Oip MIHAETKE apHaIFaH YJATiHI (Moaens/i) Oanray yIniH
KOJIIaHbLIa B! [6].

Hepexrepai Tanaay OipHelle Ke3eHHEH Typajabl — JAEpEeKTepl KuHayAaH OacTarl, oJapabl
MHTEpIIpeTalMsIay MEH BU3yalln3alusiiayra 1eiiH. OpOip Ke3eH MaHbI3/Ibl ’KoHE HAKThI O1711M MEH
JaFapUIapIbl KOKET eTeai. MbIcanbl, JepeKTepal KUHAY cayalHamanap, CeHcopaap, IepeKKopiIap
YKOHE BEO-CKPEHTTMHT CUSKTHI TYPJI1 KO3ep Il Mai1amany/ibl KaMTybl MyMKiH. JKuHaIFaHHAaH KeHiH
JIEpeKTepAl Tazajay oHe MJaillblHAay KakeT: OyJl KaWTallaHATBIH MOHIEPHAl JKOIoABI, 0oc
VAIMIBIKTAPIBI TOJITHIPYABI XKOHE ACPEKTEP/Il KAXKETT1 opMaTKa TYPIACHIIPYAl KAMTHIBI.

Jlepexmepoi manoayoviy Hezizei 20icmepi

1. Cunammamanvlx, cmamucmuxa (Oeckpunmusmi mauoay)

CumnarramanblK CTaTHCTHKA — JACPEKTEp/Ii CUIATTay MEH KOPBITHIHJBUIaYFa KOMEKTECETiH
oficTep KUBIHTBIFBI. Heri3ri kepceTkimTepre MbIHAIAp kaTabl [7]:

—  Oprama MoH: AepeKTepAiH OPTAIBIK TCHICHIMSICHIH KOPCETE/i;

— MenuaHna: nepekrep/i eki TeH Oemikke Oemneni;

— Mopa: eH KHi Ke3[IeCETIH MOH;

— CrangapTTel aybITKy: MOHAEPAIH oOpTalla [aMaZaH KaHIIAJIBIKTHI allllaK eKeHiH
KepceTe/l.

Mpicansl erep cizlie anaMaapbH OOWBIHA KATHICTHI IepeKTep 0oJica, opTaiia MOH apKbLIbl
optarra OOHIbI, CTAHAAPTTHl AYBITKY apKbUIbI O0H albIPMAIIBUIBIFBIH, a1 MOJIa apKBUIBI €H KUl
Ke3/1eceTiH OO KOpCeTKIllliH aHbIKTal anaackl3.

2. Ungpepenyusnvly cmamucmuxa (KopblmulHObLIAY 20icmepi)

Byn omicrep skadmbl MOMYMSALUS Typasibl TYXKBIPHIM >Kacay YIIIH JEpEeKTepAiH YITricCiH
nanananaasl [8]. Herisri kypanmapsr:

— T'unmote3amapapl TeKCepy: KaHAal na 6ip 6omKaMaapIbIH JYPHICTHIFBIH TEKCEPY;

—  CeHIMILIIK UHTEPBAIAAPHL: IIIBIHANWBI MOHHIH BIKTHMAJl IUAMA30HbIH Oaranay;

— Perpeccusiiblk Tangay: ailHbIManbUIap AapachblHAAFbl OalIaHBICTBI AHBIKTAY JKOHE
Oorkay.

Mpicansl erep ci3 KaHa OKBITY 9JIICIHIH CTYACHTTEPIIH YATepiMiHe dcepi Oap->KOFbIH OUIriHI3
KeJice, THIoTe3aIapIbl TEKCepy apKbUTBI aifbIpMaIIbUIBIK Oap €KeHiH aHBIKTaIl, pErpecCcHst apKbUTBI
9Jlic TIeH YJIrepiM apachIHIarbl OaillaHBICTHI Oaranail ajgachis.

3. Mawunanwix oKtmy

MamuHanelK OKBITY — JEpPEeKTep HETi3iHIAe MOJAeTbAEpAl YHpeTim, Ooipkamaap jkacayra
MYMKIHJIK O€peTiH o/iicTep KUBIHTHIFHI [9]. Heri3ri anroputmaepre MbiHaIap skaTajibl:

—  CBI3BIKTBIK PETPECCHsi: AaifHBIMANIBUIAP apaChIHIAFbI CHI3BIKTHIK OAiIaHBICTHI MOJICIIICY;

— Illeurim aramtapsl: epexenep OONbIHINIA MIENTIM KaOblIAaY;

—  Caiikectik opmanmapsl (Random Forest): GipHerie miemiiM aramTapbiHbIH JKUBIHTHIFHI,
JONJIIKTI apTThIPAJIbI;

— HefipoHnplk >xenisiep: agaM MHBIHBIH JKYMBICBIH €JIKTEH, KYpJedi TancbhlpMaiapabl
OPBIH/IAMTBI.

MBpicainbl erep ci3e KIUSHTTEPIiH CaThIN alyJlapblHa KaTBICTHI JepeKTep 00ica, MallnHAIIBIK
OKBITY OJIICTEpiH KOJIJaHbIN, OOJallaK caThill anmyiaapAsl OoipKayFa >KOHE YCBIHBICTApIAb
KEKEICHIIpyre 00ab.

4. Jlepexmepoi susyanuzayusiiay

Busyanuzanuss — gepexrtepai rpadukaiblk Typae OeilfHeney apKbUIbl oJlapAbl TYCIHYII
xeHingereni [10]. Herisri kypanaap:

— T'mcTorpamma: gepexTepaiH TapaayblH KOPCETE ],

— Ilamsipay quarpammacsl (scatter plot): aifHpIManbIIap apackIHAaFkl OaiIaHbIC,

—  ChI3BIKTHIK TpaduK: yaKbIT OOHBIHIIA ©3repicTepi Oeiineney;

—  XKsiny kaptacsl (heatmap): MoHIEpAIH KapKBIHABUIBIFBIH KOPCETY.
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Mpeicanbl KbUT 1MIIHAETI caTy KOPCETKIMTEPIH CBI3BIKTHIK T'paduK apKbUIbl OeitHeney
MayChIMIBIK ~ ©3repicTepll  aHbIKTayFa KeMekTeceni. [Hcrorpamma — apKbUlbl — alJIbIK
caThUIBIMIAP/IbIH TapaybIH KOpYTe, all )KbUTY KapTachl apKbUIbI €H O€JICEeH/ Il CaThUIbIM KE3eHIePiH
Oenrineyre 60mIaabl.

Jlepexmepoi manoayza apuanean Kypanoap mMeH mexHonio2usnap

Jepexrepai Tanjnay YIIiH KONTEreH MporpamMMaiblK Kypajiaap Oap, ojapblH apachblHAa
aKbUIbI )KOHE TET1H HIiemimMaep Ae ke3aecenl. EH TaHbIMaln mporpaMMarapra MbIHaIap sKaTajbl:

Excel — nmepexrtepami OacTamkbl JeHreijie Tangay MEH BU3yalHM3allds )Kacayra apHalFaH
KeHIHEH KOJIIaHbLTaThIH Kypall. Excel koeMeriMeH KapamaiibiM ecenTeynep/ii Kyprizyre, rpagukrep
MEH JuarpaMMmaiapibl  KypyFa, GYHKOMAIAp MEH MakpocTap apKbUIbl  MIHAETTEpAl
aBTOMAaTTaHABIpYFa 0O0JIaJIbl.

R — cratucTukanplk Tajaaay MEH BU3yaau3alus YIIiH apHAibI KacallFaH IporpaMMaliay Tifi.
R Typni Tammay Typniepi yIIiH KeNTereH MakKeTTep YChIHAABI XoHE KYPAETl MOJEIbACP MEH
rpaduKTep Kacayra MyMKiHAIK Oepei.

Python — nepekrepai Tanmayra apHajraH KyaTThl KiTamxaHajgapmeH (Mbicanbl, Pandas,
NumPy, Matplotlib) xabasikTanran ombeban mporpammanay Timi. Python nepekrepai enneynex
Oacramn, MallMHAIBIK OKHITY MEH BU3YyaJH3alusfa NEHiHT1 opTypil TarmchlpMalaplbl OpbIHAAM
ayapl.

Tableau — nepekrepai BU3yanu3alusiayFa apHaJIFaH Kypaj, HHTEPAKTUBTI rpaduKTEep MEH
namodopaTap xacayra MyMKiHAIK Oepexmi. Tableau MHTYWTHBTI MHTEpdeiici apKbUTbl BU3YalJbl
€cernTep/i Te3 )KoHe THIM/II TalbIHAayFa KOTaIIbI.

ByiTTHl TEXHONOTHSIAD YIIKEH KeJEeMJETi ACPeKTepAl Cakray, oHJEYy >KoHE Taujaay YIIiH
TUIM/I1 TIeIIIMACP YChIHAIBI.

Google Cloud Platform (GCP) — BigQuery CHSKTBI YJIKSH ACpEKTEpIi TaljayFa apHaJIFaH
CEpBUCTEPAl KAMTUTBIH OYJITTHI KbI3METTEP KUBIHTBIFbI. GCP MalmmHanbIK OKBITY, BU3yalu3alus
*oHe 0acka 1a Google KbI3METTepIMEH HHTETPAIUSHBI KOJITAIbI.

Amazon Web Services (AWS) — nepekrepi cakray MEH OHIEYre apHajiraH Amazon
Redshift, AWS Glue cusikrel kenrereH Kbi3mertepi Oap OyiaTTel muatdopma. AWS ayKeIMIbI
JIEpEeKTepPMEH KYMBIC ICTEyre, MaclITadTayra *oHE MPOIeCTep i aBTOMATTaHIbIpyFa MYMKIHIIK
oepeni.

Microsoft Azure — Azure Machine Learning sxone Azure Data Lake cusktel Tanmmay
KYpaJJapblH YChIHATBIH OyaTThl mnatdopma. Azure Microsoft eHIMIEpIMEH  THIFBI3
MHTETpaIUsIaHa OTHIPHIN, JEPEKTEPi TalAayFa apHaIFaH KEIICH I IIeIIiMAep YChIHAIBI.

Jepexrepai cakray koHe OacKapy MpOIECiHIe JePEKKOopIap HEr13r1 poil aTKapaIbl.

MySQL — amblK KOATHI PENAIUSIIBIK TEPEKKOpP, ACPEKTepli CakTay MEH Oackapy YIIiH
KeHiHEeH KoJaHbuianbl. KecrenmepmeH »KyMbIC icTeyre, cypayinap OpBIHAAYFa XOHE IEpeKTep
KayiIlci3airid KaMTaMachl3 eTyre MyMKIHJIIK 6epei.

PostgreSQL — keHe#TuUreH (QyHKIIMOHAIFA HME allbIK PEJSIMUIBIK Jaepekkop. Kypmemi
cypayiap/bl, TpaH3aKIMsUIapAbl KOHE TaljayFa apHaIFaH (QyHKIUSIApAsl KOJJANHAbl, COHBIMEH
KaTap eHIMIUTIKTI OHTaHIaHABIPY MEH MaciTadTayra MyMKIHIIK Oepe/i.

MongoDB — kypbuiblMIaiiMaraH JEpeKTEpPMEH JKYMBIC icTeyre apHajfaH KY>KaTThIK
nepekkop. MongoDB ukeMIuTirit MeH yJIKeH AePeKTEPll OHACYAeT1 THIMAUTITIMEH epeKIIeIeHe/I.

Kecrene nepexrepai Tanjayna KOJAAHBUIATHIH HET13r1 OAaFbpITTap >KUHAKTAJBIN, MbICATAAP
OOMBIHIIIA KOPCETUII].

Kecre 1 — [lepexTep Tasaaysl KOJIAHBUIATHIH HETi3ri cananap

Caia Kongany mbicangapbl
Buznec KnuenTrepai cerMeHTTey, cypaHbiCKa OaiaHbICThI KOPJIapAbl OHTAWIaAHABIDPY,
TYTBIHYIITBI MiHE3-KYJIKBIH TAJIIAY.
Kapxbi Axmusimap  OaracklH  Ooipkay, ToyekenaepAi Oackapy, WHBECTHIUSIIBIK
CTpaTeTusIap/bl d31pIey.
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Memnuuna | /luarHoctuka >kacay, eMJey OIICTEepiHIH THIMIUIIIH 3€pTTey, CO3BLIMAJIBI
aypyJapablH KaymiH O0oiokay.
Mapketunr | JKapHama marepuangapblH CajbICTBIPY, KIMEHTKE >KEKE YCBIHBICTAp »Kacay,
KITMEHTTEPIH KeTyiH O0JDKay.
MemJiekeTTik | MEMJICKETTIK IIBIFBIHAAPABI Tajaay, ChIOAIac >KEMKOPJIBIKTBI aHBIKTAY,
dackapy XaJIbIKKA KbI3MET KOPCETY/ JKaKCapTy.

Bimim G6epy | OkywmbuiapablH yiarepiMi MeH O€JCEHIUNITIH Tajjay, OKBITY OAICTEpiHIH
THIMJIUTITIH Oaraay.

FouibiMu ['mmoTe3anapabl TeKcepy, SKCIIEPUMEHT HOTHIKEJIEPiH Tajnay, ’KaHa FhUIBIMU
3epTTeyJiep | 3aHIBUIBIKTApAbl aHbIKTAay. MpIcaibl, MEIUIMHAZa eMIey OJIICTEepiHIH
TUIMJUTITIH 3€pPTTEY YILIIH KOJIaHbUIa bl

Jepektepai Tanmayna akmapaTThlH Kayilci3firiH cakray — 0actel Taman. by ocipece keke
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Abstract. Artificial Intelligence (Al) has advanced significantly in recent years, leading to
new possibilities and challenges in various industries. As Al technologies become more
sophisticated, they are poised to impact a wide range of professions. This paper explores which
professions are at risk of automation, focusing on sectors such as manufacturing, healthcare,
finance, and customer service. Additionally, it delves into the social, economic, and ethical
implications of Al-driven job displacement, emphasizing the need for proactive adaptation
strategies, reskilling, and responsible Al development. By understanding these dynamics, we can
better prepare for a future where humans and Al coexist in the workforce.

Keywords: Artificial Intelligence, automation, job displacement, professions, workforce,
reskilling, Al technologies, economic impact, future of work, ethical considerations, industry
transformation.

Introduction

The pace of technological advancement in artificial intelligence (Al) is reshaping the global
economy. Al's ability to process vast datasets, recognize patterns, and make autonomous decisions
is revolutionizing industries. In manufacturing, it drives efficiency; in healthcare, it enhances
precision; and in finance, it improves risk assessment. However, with such rapid advancements,
there are growing concerns about the displacement of human workers.

Al disrupts traditional employment paradigms, leading to the "Fourth Industrial Revolution™,
Unlike previous industrial revolutions that primarily mechanized physical labor, Al targets
cognitive and decision-making tasks. This fundamental shift highlights the urgency to address its
social and economic impact. Governments, corporations, and educational institutions must
collaborate to ensure that societies adapt to these changes equitably.

The question that has been circulating in both the tech community and among policymakers
is: Which professions will be at risk as Al technology becomes more prevalent? While there is no
definitive answer, it is clear that the rise of Al will lead to the automation of many jobs that involve
repetitive tasks, manual labor, and data processing. However, it will also create new roles that
require human creativity, emotional intelligence, and complex problem-solving skills.

In this article, we will explore how Al is expected to impact various industries, the professions
most likely to be affected, and how workers can prepare for the future by developing new skills.

The Basics of Artificial Intelligence

Before delving into the specific professions that will be at risk, it is essential to understand
what artificial intelligence encompasses. Al refers to systems or machines that mimic human
intelligence, such as recognizing speech, making decisions, and solving problems [1]. These
systems can perform tasks that traditionally required human intervention but are increasingly able
to perform them with greater speed, accuracy, and efficiency. Al is often powered by machine
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learning algorithms, which enable systems to learn from large datasets and improve their
performance over time [2]. These algorithms are designed to recognize patterns, make predictions,
and automate processes. In the workforce, Al is already being used to perform data-driven tasks in
sectors like healthcare, finance, transportation, and customer service [3].

How Al will Impact Different Professions?

Manufacturing and Assembly Line Jobs

Manufacturing is one of the industries most affected by automation and Al. Historically,
factory workers have performed repetitive tasks such as assembling parts, welding, and quality
inspection. Al-driven robots and automated systems are now capable of handling these tasks more
efficiently than humans [4].

Impact of Al: Al-powered robots are already employed in industries such as automotive
manufacturing, where they assemble parts and weld metal with precision. These machines can work
around the clock without tiring, significantly reducing costs for companies. As Al continues to
advance, it is expected that robots will take over many additional functions, including packing,
sorting, and inventory management [5].

At-Risk Professions: Assembly line workers, warehouse operatives, and even roles such as
forklift drivers and inventory clerks may see their positions replaced or dramatically altered by Al
and robotics [6].

Future Opportunities: While low-skill manufacturing jobs are most at risk, there will be
demand for engineers and technicians who design, maintain, and troubleshoot these advanced Al
systems [7].

Customer Service and Call Centers

Al technologies, such as chatbots and virtual assistants, are already revolutionizing the
customer service industry [8]. These systems can handle basic inquiries, troubleshoot issues, and
process transactions, all without human intervention.

Impact of Al: Chatbots and voice recognition systems, such as Amazon’s Alexa and Apple's
Siri, are becoming increasingly sophisticated and capable of understanding and responding to
customer requests. In call centers, Al systems are now used to manage customer service inquiries,
direct calls to the appropriate human agents, and resolve basic issues [9].

At-Risk Professions: Customer service representatives, telemarketers, and call center agents
are among the most vulnerable to job displacement due to Al [10]. These roles typically involve
handling repetitive tasks that Al systems can automate efficiently.

Future Opportunities: While Al may replace many customer-facing jobs, there will still be
a need for human agents to handle complex customer queries, provide empathy, and resolve
sensitive issues [11]. Additionally, Al will create roles for data scientists, Al trainers, and chatbot
developers.

Healthcare Professions

Healthcare is another sector in which Al has the potential to both displace certain jobs and
create new ones. Al systems can analyze medical data, assist in diagnosing conditions, and even
suggest treatment plans [12].

Impact of Al: Al is already being used in medical imaging, where it can assist doctors in
detecting diseases such as cancer by analyzing X-rays, MRIs, and CT scans. In the future, Al may
be able to assist with diagnostic processes, prescribing medications, and even performing surgeries
[13].

At-Risk Professions: Medical technicians, radiologists, and even some general practitioners
may find their roles impacted as Al takes over data analysis and diagnostics [14]. Administrative
positions in healthcare, such as billing and coding, may also be automated [15].
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Future Opportunities: The rise of autonomous vehicles will lead to new opportunities in
vehicle maintenance, software development, and data analysis. There will also be a demand for
human oversight and regulation of these autonomous systems.

Retail and E-Commerce

Retail is another industry experiencing significant changes due to Al. Online shopping
platforms use Al to recommend products to customers, predict demand, and optimize inventory. In
physical retail stores, Al is being used for inventory management, pricing, and even customer
service.

e Impact of Al: Al technologies such as automated checkout systems and robots for stock
management are being integrated into retail environments. Al-powered recommendation algorithms
help e-commerce platforms like Amazon deliver personalized shopping experiences for customers
[16].

e At-Risk Professions: Cashiers, stock clerks, and customer service associates may be
replaced by Al systems in both physical and online stores. Traditional retail jobs that involve
repetitive tasks are especially vulnerable to automation [3].

e Future Opportunities: Although automation will affect many retail jobs, there will be new
roles in e-commerce management, digital marketing, and Al systems integration. Additionally,
human employees will continue to play a key role in managing customer relationships and providing
personalized services [7].

The Broader Impact: Social and Economic Considerations

As Al continues to displace workers, it raises important social and economic questions. The
widespread automation of jobs could exacerbate income inequality and lead to greater economic
disparities. Many of the workers who are most vulnerable to job displacement due to Al come from
lower-income backgrounds and may lack the resources or skills to transition to new industries.

e Challenges of Automation: The immediate consequence of Al-driven automation is the
potential loss of jobs, which can have a direct impact on unemployment rates, particularly in sectors
where workers have limited opportunities to reskill or retrain [1].

e Government and Policy Responses: Governments around the world are exploring solutions
to manage the societal impacts of Al and automation. Some proposed solutions include universal
basic income (UBI) to provide a safety net for displaced workers, as well as increased investment
in education and retraining programs to help workers transition to new fields.

eFuture Skills and Education: To thrive in the future workforce, workers will need to
develop skills that cannot be easily automated. These skills include creativity, critical thinking,
emotional intelligence, and the ability to work with Al systems.

Preparing for the Future: Adapting to Al in the Workforce

To remain competitive in the workforce, workers must embrace change and adapt to the
evolving job market. This includes developing new skills that are complementary to Al and
automation.

e Reskilling and Upskilling: Professionals should consider reskilling by taking courses in
data science, machine learning, and other tech-related fields. Upskilling can also involve developing
soft skills such as communication, problem-solving, and emotional intelligence, which are more
difficult for Al to replicate.

e Entrepreneurship and Innovation: As Al continues to shape the future of work, there will
be opportunities for entrepreneurs to create new businesses and services. The key to success in the
future economy will be the ability to innovate and adapt to new technologies.

The Role of Al in Job Creation

Though Al may replace certain tasks and entire professions, it is important to note that Al also
plays a role in the creation of new jobs and industries. Much like past technological revolutions-
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such as the industrial revolution or the rise of the internet-Al will lead to the creation of new markets
and roles that we cannot yet fully predict.

AT’s potential to improve efficiency and productivity could foster the growth of entirely new
sectors. For example, Al in healthcare has already opened up new opportunities in personalized
medicine, genetic research, and drug discovery. Similarly, as Al systems become more integrated
into everyday life, jobs related to maintaining, regulating, and improving Al will be in high demand.

Emerging Industries

In industries like Al development, data science, and cybersecurity, Al’s rapid advancement
means a continued need for human workers to design, monitor, and maintain these systems. In the
creative industries, Al is also helping generate new opportunities for writers, artists, and designers
by enabling them to incorporate Al tools into their workflow. For example, Al-assisted design tools
can help graphic designers create complex visuals more efficiently, while Al-powered music
programs can assist musicians in composing new melodies.

There is also the potential for industries such as sustainable technology and green energy to
thrive, particularly if Al helps optimize energy systems and reduce waste. This could lead to an
increase in jobs focused on the development and implementation of environmentally friendly
technologies.

Reinforcing Human Skills: The Role of Emotional Intelligence and Creativity

Al excels in areas that require pattern recognition, data analysis, and automation of repetitive
tasks. However, there are human qualities that Al is still far from mastering. Emotional intelligence,
creativity, and complex problem-solving are essential skills that are increasingly valued in the
modern workforce and will continue to be in high demand as Al reshapes job roles.

The Importance of Emotional Intelligence

While Al has made strides in fields such as data analysis and customer service, it lacks the
human ability to engage with customers on a personal and emotional level. Human workers with
high emotional intelligence (EQ) can build relationships, manage conflict, and navigate complex
interpersonal dynamics-skills that are difficult, if not impossible, for Al to replicate.

For example, in healthcare, doctors and nurses must offer not only medical expertise but also
empathy and compassion when interacting with patients. Similarly, in leadership roles, emotional
intelligence allows managers to motivate teams, create a positive work environment, and resolve
conflicts-tasks that Al is unlikely to take over.

Creativity and Innovation

Creativity is another area where Al’s capabilities are still limited. While Al can assist in
generating new ideas, it is often dependent on pre-existing data and patterns. Human creativity, on
the other hand, can break away from established norms, combine seemingly unrelated ideas, and
invent novel concepts. Artists, writers, designers, and entrepreneurs will continue to play a vital role
in industries that require out-of-the-box thinking and innovation.

Al can certainly aid creative professionals by providing inspiration or automating certain
repetitive aspects of the creative process, but the essence of creativity remains inherently human.
The value of original thought, emotional resonance, and artistic expression cannot be replicated by
algorithms, making creativity an essential skill for the future.

The Need for Lifelong Learning and Adaptability

As Al continues to change the landscape of the workforce, one of the most important strategies
workers can employ to protect their future employment prospects is to engage in continuous
learning. Lifelong learning will become increasingly essential as the demands of the labor market
evolve.

Workers who can adapt to new technologies, acquire new skills, and pivot between roles will
be better equipped to face the challenges posed by Al. While some job functions may be replaced,
others will evolve and require new competencies. Therefore, employees must be proactive about
learning new skills and staying up to date with the technologies shaping their industries.
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Adaptability to Technological Change

Adaptability is one of the key qualities that will determine the success of the future workforce.
As new technologies emerge, workers will need to embrace change and remain flexible in their
career paths. This may involve shifting industries, upskilling in areas such as Al programming or
cybersecurity, or even pursuing roles that did not exist a decade ago.

Education systems will also play a crucial role in preparing students for this future. Rather
than simply preparing students for traditional careers, educational institutions must help students
develop critical thinking, problem-solving, and adaptability skills. This includes teaching students
how to work alongside Al tools and harness their capabilities.

Reskilling Programs and Workforce Development

Governments, corporations, and educational institutions are increasingly recognizing the need
to provide workers with opportunities for reskilling and upskilling. Reskilling programs, which are
designed to help workers transition from one job to another, are becoming more common,
particularly in industries heavily affected by Al. Workers in manufacturing or administrative roles,
for example, may be retrained for positions in technology, data analysis, or healthcare.

These reskilling initiatives are not only important for workers but for the economy as a whole.
By equipping the workforce with skills that complement Al and automation, we can ensure that job
displacement does not lead to long-term unemployment or underemployment.

The Global Perspective: Al and the Future of Work Across Borders

ATl’s impact on employment will vary depending on the country, region, and industry. While
developed economies are experiencing rapid technological advancements, developing nations may
face different challenges as they attempt to integrate Al into their economies. Furthermore,
industries in different parts of the world will experience the effects of Al in unique ways.

Developing Economies

In developing economies, Al and automation may pose a greater challenge due to the limited
access to advanced technologies and the higher prevalence of manual labor. For countries with a
large informal workforce, the transition to an Al-driven economy may be especially difficult, as
many jobs are not recorded in official statistics or are not protected by labor laws.

However, Al also presents opportunities for these economies to leapfrog traditional industrial
development models. For example, in countries with high agricultural outputs, Al-powered systems
for precision farming could improve productivity and sustainability.

Global Workforce Mobility

The rise of Al may lead to shifts in global labor mobility. As automation reduces the demand
for low-skilled labor in developed nations, workers may be displaced or forced to compete for fewer
jobs. On the other hand, Al could create job opportunities in emerging fields in both developed and
developing countries, leading to greater workforce mobility.

In the long run, the globalization of the workforce, facilitated by Al and digital technologies,
could lead to more equitable job opportunities worldwide, provided that investments are made in
education and skills development.

Conclusion

The future of work is undoubtedly shaped by the rise of artificial intelligence. As Al continues
to revolutionize industries and automate tasks, certain professions will be at risk, particularly those
involving repetitive, manual labor or data processing. However, Al also offers new opportunities in
fields such as healthcare, technology, and education, where human creativity, emotional
intelligence, and complex problem-solving skills are essential.

To succeed in this rapidly changing landscape, workers must be proactive in developing new
skills and embracing continuous learning. The future workforce will be one that is adaptable,
creative, and able to leverage Al to enhance their roles rather than be replaced by it. By fostering a
culture of lifelong learning and reskilling, we can ensure that the rise of Al benefits not only
businesses but also the global workforce.
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The shift towards an Al-driven economy presents both challenges and opportunities. By

addressing the societal impacts of Al, investing in education, and promoting equitable access to new
technologies, we can navigate the future of work with confidence and create a more prosperous,
inclusive world.
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Abstract: The current development of artificial intelligence (Al) is dramatically changing
approaches to the creative professions, raising questions about the competition between humans
and machines. This article analyzes the impact of generative neural networks such as ChatGPT and
Midjourney on creative fields including art, music, and literature. Data visualization techniques,
including tables and charts, are used to identify key trends and predictions. The paper discusses
socio-economic and philosophical aspects of Al adoption, such as authorship, originality, and labor
market impact. Based on the analysis, it is concluded that Al can be an important tool to support
and accelerate the creative process, but its overuse can affect the uniqueness of human creativity.
The results show the need for a balanced approach to integrating Al into the creative industries.

Keywords: Artificial Intelligence, creative professions, generative neural networks,
authorship, originality,creative process.

Introduction:

Artificial intelligence was once just a dream of scientists and engineers, an abstract concept
discussed in scientific journals. But there came a moment when these ideas took practical form, and
the world saw the emergence of systems capable not only of analyzing data, but also of creating
new works, such as texts, images or music. One such system was ChatGPT, the result of machine
learning algorithms trained on countless amounts of text data. The creators of ChatGPT were
impressed by its ability to generate texts, solve problems and answer questions with high accuracy,
sometimes approaching human-level accuracy.

However, as Al capabilities grew, the question arose: what would happen to those professions
that had always been considered exclusively human? Today, artificial intelligence not only helps to
write code or create texts, but also actively invades the creative sphere. For example, in 2022, Jason
Allen caused a resonance by winning an art contest with a work completely generated by the
Midjourney neural network [1]. This event sparked a fierce debate: can a machine replace a uniquely
human approach to art?

These examples pose a philosophical and ethical dilemma for society: is artificial intelligence
simply a tool or already a full-fledged participant in the creative process? In this article, we explore
how technology is transforming the creative professions and whether it can coexist with traditional
human art.

Materials and Methods:

To visualize the impact of Al in the creative industries, we created a table that summarizes
various aspects of Al application in creativity, including examples and impact on creative
professions. The table was created by analyzing existing trends and open source material, which
helps to identify key trends in the adoption of Al in creativity and its impact on various industries.
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This data helps not only to understand the current picture, but also to forecast possible changes in
the creative professions market.

In addition, a diagram from the Generative Al in Creative Industries Global Market Report
[2] was used to analyze and visualize the impact of generative Al in creative industries. The diagram
provides information on current trends as well as forecasts in the market, which helps to assess the
extent of adoption of Al technologies in content creation and forecast future developments in
creative industries. These tools help to better understand how Al technologies are and will continue

to shape the market and practices in the creative industries in the long term.

Table 1: Key Themes in Al and Creative Professions

Al and Content
Creation

generate creative
works such as music,
art, and literature.

- MuseNet (Al music
composition)

- GPT-3 (Al-driven
writing tools)

| Theme |  Description || Examples/Case Studies || Impact
- DALL-E (text-to-image
Al's ability to Al) Redefines authorship and

creative processes,
challenging traditional
creativity.

Collaboration
Between Al and

Human-Al
collaboration in
producing creative

- OpenAl’s collaboration
with musicians
- DeepArt Al for digital

Facilitates new forms of
creativity, blending
human intuition and Al

generation.

driven effects in
Hollywood films)

Artists works. artwork generation computation.
Ownership, - Debates on Al art . .
. . ) Raises questions on legal
Ethical intellectual property, |ownership : . .
" o S . and ethical dimensions of
Implications and authorship in Al- |- Copyright issues with . L
Al in creative fields.
created works. Al-generated content
Use of Al in - Al-generated short films |\, oo tragitional roles
N ; . . - Al for video editing and ||. .. . .
Al in Filmand |scriptwriting, editing, CGlI creation (e.g., Al- in film production, with
Media and content 9 Al taking over certain

technical tasks.

Al's Role in Job
Displacement

Potential impact of Al
on employment in
creative industries.

- Automation of creative
processes like writing and
design

- Al assisting in content
creation, reducing human
labor needs

Al could displace certain
roles but also open up
new opportunities for
creative professionals.

Al as a Tool for
Inspiration

Al's ability to inspire
new ideas,
augmenting the
creative process.

- Al-generated poetry as
inspiration for writers
- Al-driven idea

generation tools for artists

Enhances creativity by
offering novel
perspectives and
solutions.

Pictures 1:
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$3.08
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2024 2025 2026 2027 2028

Market Size (in billions of USD)

Result:

As shown in Table 1, artificial intelligence (Al) has become an important part of various
industries including creative industries. In 2024, the generative Al market in these areas is estimated
to be $3.08 billion in 2024, with a projected growth to $9.51 billion by 2028 at a CAGR of 32.6%
[2]. This growth is driven not only by technological advancements, but also by the need to accelerate
content creation as well as enhance creativity. Al technologies, such as image generation using the
Midjourney neural network, are opening new horizons for creative disciplines, offering unique
forms of expression that were previously impossible. Al systems are being used extensively to create
visual effects, 3D models, and music. In 2024, Adobe introduced tools that integrate Al into 3D
content creation, significantly improving the work of designers and artists [2]. These developments
emphasize how Al is becoming not only a tool but also an active participant in creative processes,
significantly empowering creators.In Kazakhstan, despite the slower introduction of Al
technologies in the creative industries, there is a growing interest in these technologies. The country
is actively increasing its readiness to use them, which contributes to the development of creative
industries [3]. Kazakhstan has the potential to become an important player in the Al market in the
coming years. Nevertheless, examples such as Jason Allen's success with a painting created by a
neural network raise important questions about the place of Al in the artistic process. Can Al replace
a uniquely human approach or only empower creators? These questions, which concern
philosophical aspects of authorship and creativity, are actively discussed in a number of studies such
as [4].

Discussion:

In reviewing the results, it is important to note several key aspects. First, generative neural
networks such as Midjourney and ChatGPT are significantly changing the process of creating art,
music, and other types of content. These technologies not only set new standards of quality, but also
raise philosophical questions regarding authorship and originality of works. The question of
authorship becomes especially relevant when Al can generate works that evoke an emotional
response in humans. Do we develop a receptivity to these works as creativity? What does this say
about our perception of creativity and artists? These questions are hotly debated in the scholarly
literature regarding copyright and the role of Al in the arts. Some studies argue that Al cannot be
considered an author in the traditional sense, as its creativity is the result of algorithms developed
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by humans [4]. The social and economic impact of Al on creative professions should also not be
ignored. With the further development of Al technologies, there is a possibility that some
professions, such as designers and editors, will be automated, leading to the disappearance of certain
jobs. At the same time, Al opens up new opportunities for collaboration and innovation in the
content creation process, expanding opportunities for creators [5]. In addition, the development of
Al raises issues related to the uniqueness and authenticity of creative works in a world where
machines can generate works comparable to human works. Future legislation will need to be
updated to accommodate both human and Al contributions to content creation and intellectual
property rights protection [6].

Conclusion:

Thus, artificial intelligence will not replace creative professions in the foreseeable future. Al
developers do not aim to recreate the human mind, but rather to create tools that will help people
unlock their creative potential. As Rob High, vice president of IBM Watson, emphasized, an
important direction is not just to use Al, but to inspire people to come up with new ideas more
regularly. Al can be an important enabler, supporting the creative process and speeding up routine
tasks. For example, neural networks such as ChatGPT can suggest new story ideas to a writer, and
music algorithms can inspire a composer to create new tunes. However, as Olivier Babeau cautions,
relying too heavily on Al can lead to the loss of certain skills, as happened with math calculations
after the advent of the calculator. However, proper use of Al can greatly improve creative work,
empowering creators. Ultimately, it all depends on how exactly one uses this tool to create not just
the new, but the valuable and unique.
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