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Annoranusa: FOpuanueckas Hayka MHOTO BHUMAaHHS yAenseT IePUHUTHBHBIM H
KJIACCU(DMKAIIMOHHBIM  aCTIeKTaM, CBSI3aHHBIX C OKWIBIMA TOMEIIeHUusIMUA. [lox >KuiibiMu
MOMEIICHUSIMU [TOHUMAIOTCSI U30JIMPOBAHHBIE TOMENIEHUS, KOTOPhIE€ BBICTYNAIOT HEABUKUMbBIM
UMYIIIECTBOM, SIBJIICTCS MPUTOTHBIM JUISI 1IE€JIEH MOCTOSTHHOTO WJIM BPEMEHHOTO MPOKHUBAHUS
Jroieil (aBTOp HACTOSIILIETO HMCCIEAOBAHMS CTaBUT aKIIEHT Ha TAaKOM KpPUTEPHHM KakK IEIeBOe
Ha3HAUYCHHE — TIOCTOSHHOE WM BPEMEHHOE TNpOoXuBaHME Jofei). Hayunas murepaTypa
Mpe/ICTaBIeHa MHOTHMH TIOJXOJaMH K CHCTEME MPHU3HAKOB JXKWIOro nomemieHus. Hawuboinee
MOJIHBIA TIepeYeHb TMPU3HAKOB MPEICTABICH CIECAYIOIMMM O0pa3oM: CaMOCTOSTEILHOCTh Kak
0o0BeKTa JKUIUIIHBIX, a Takke TPaXKIaHCKUX TMpaB, H30JIUPOBAHHOCTh, OTHECEHHE K
HEJBI)KUMOCTH, TPUTOJHOCTD ISl POKUBAHUS, IEJIEBOEC HAa3HAYECHHE, 0053aTeThHOCTh yueTa
rOCyIapCTBOM, U3MEPsEeMOCTbh. JKUITble MMOMEIIEHUs MOANEeKAT KIACCU(PUKALUU TI0 Pa3TUIHBIM
ocHoBaHUsAM. HacienoBanue xuiioil HEABMKUMOCTH 00J1a1aeT PSAOM OCOOCHHOCTEH.

KiroueBble cjoBa: >Xuibe, HACJICAOBAHHE, JKHUIIBIC IIOMEIICHUS, HEIBMKUMOCTD,
TpaKJIaHWH, HACJIEA01aTeNb, HACICTHHUK.
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Bgenenue.

B P® cdopmupoBan mpaBoBoi (GyHIAMEHT Uil HACIEIOBAaHUS KHIBIX OOBEKTOB.
WNHcTuTyT HacnenoBaHUS JKWAJIOM  HEABMIKMMOCTH  BBICTYNAeT TapaHTHEN 3allluTbl U
HEMPEPHIBHOCTH TpPaB OT BO3MOXKHBIX CIIOKHOCTEH/OTpaHUYEHUN TONb30BAHUS KHIIBEM,
CBSI3aHHBIX CO CMEPTHIO COOCTBEHHUKA.

HacnencTBeHHoe 3aK0HOATENbCTBO B Poccuy MMeeT MHOIOBEKOBYIO HcTOpHUIO. Kubie
MOMEILEHUSI JJUTEIIbHOE BpeMs HE paccMaTpPUBAIUCh KaK CaMOCTOSITENbHBIX OOBEKTHI
HACJIECTBEHHBIX OTHOLIEHWH. JloMa mepexoawsin MO HaclIeACTBY BMECTE C 3EMEJIbHBIMU
y4acTKaMH (3eMJIsl BHICTYIIaa B Ka4eCTBE INIaBHOM Bellld, BCE OCTaJIbHbIE BEIIN, HAXOASIIUECS Ha
36MEJIbPHOM YYacTKE€ — B KadecTBE Bellel-puHaaIekHocTe). COBETCKMIM 3aKOHOJATEINb
IpelycMaTpuBaIl  HEKOTOpble  OCOOCHHOCTHM  HACJIENOBAHHS Kb, OOYCIOBJICHHbBIC
JUMHUTUPOBAHHEM Pa3MEPOB KWIBIX MoMemeHnid. OTMETHM, 4TO B COOCTBEHHOCTH TpakIaH
MOTJIM HaxOauTCs (CIe10BaTeNIbHO, U BBICTYNaTh 0ObEKTOM HACIIECTBEHHBIX OTHOLICHHIT) 0Ma,
ycans0bl. Kaxaplii coOBeTCKUI TpakIaHWH HAJENSICS MPAaBOM IMOCTPOUTH MM KYIUTHh (Kak B
ropojie, Tak 4 BHE Tropoja) 1oM. Ha TakoBoii pacripocTpaHsioch IPaBo JIUYHOW COOCTBEHHOCTH.
3aKoHOJATeNb YCTAHABIMBAJI OIPAaHUYEHHUS — JOM JOJDKEH ObLI HE BBIIIE JIBYX dTaXKel U He
Oonpiie maTH KoMHAT. Ilpomecc HacnemoBaHust XKWJIBIX 00BEeKTOB B Poccum perynupyercs
3aKOHOJATEILCTBOM, HAIPaBJIECHHBIM Ha 00ECIIEUEHUE CIIPaBEAIMBOrO MEPEX0Aa UMYIIECTBA OT
HacienojaTenss K HaciaegHukaMmM. OCHOBHBIMU HOPMATHUBHBIMU aKTaMH, PETYJUPYIOUIUMHU 3Ty
chepy, saBustores ['paxmanckuii konekc Poccuiickoit ®@enepannn, Hanorossiii konekc PO, a
TaKXe psAJl NOA3aKOHHBIX aKTOB.

[IpaBoBas peryisinusa ocyuectBisieTcss Ha ypoBHe Koncturyunu P® u cpasy HECKOIBKUX
OTpAaCIEBbIX 3aKOHOB, IMPEXAE BCEro, IPakJaHCKOro W xuwiuinHoro. HacnegoBanue Xuibix
NOMEILIEHUN  OCYIIECTBISIETCSS B COOTBETCTBUM  C  IMPABOBBIMM  IPEANKCAHUSIMU,
MIPEeAyCMOTPEHHBIMH JIJIS1 HACJIEIOBAHUS U IPYTUX BEIICH.

KOHCTUTYLIHOHHO-TIPAaBOBBIE OCHOBBI COCPEIOTOYEHBl B CIEIYIOIIMX MpPEINUCaHUSIX
poccuiickoro OCHOBHOI'O 3aKOHa:

- CT. 2 — JEKJapupOBaHUE B KAuyeCTBE BBICIIEH IIEHHOCTH IPaB/CBOOOJ YEJIOBEKa, B
KadyecTBe 00513aHHOCTH IrOCy1apCTBa — 3aIIUTY, COOJII0IeHHE, PU3HAHKUE NPaB/CBO0OT YET0BEKa;

- 4. 2 CT. 8§ — MpOBO3IIIallIEeHUE IPU3HAHUS U 3aIIUTHI BceX (opM cOOCTBEHHOCTH, B TOM
qHcie, 4aCTHONH COOCTBEHHOCTH;

- CT. 25 — AeKJIapupoBaHue HEMPUKOCHOBEHHOCTH JKUJIHILA;

-4. 1 cT. 35 — nexnapupoBaHue 3alIUTHI TPaBa YaCTHOM COOCTBEHHOCTH HAa YPOBHE 3aKOHA;

- 4. 4 c1. 35 — rapanTUpOBaHUE MpaBa HACIICTOBAHUS.

ACIIEKTBI, CBI3aHHBIE C perjaMeHTaluel HacleJ0BaHusl, OCBEIAlTCs B TpeThel yactu 'K
P®. [1] JocTtaToyHO MEeTaIbHO PErIAMEHTHPYIOTCS TAKHUE BOITPOCHI KaK:

- 0011IMe TIPaBOBBIE MOJIOKEHUSI 0 HacleAoBaHuU (T71aBa 61);

- HacJle/I0BaHUE 110 3aBelaHuio (Tasa 62);

- HacJeJI0BaHUE 10 3aKOHY (T1aBa 63);

- npuoOpeTeHre HaclieoBaHusl (Ty1aBa 64);

- 0COOEHHOCTH HACJEI0BAHUS OTACIbHBIX BUJOB UMYyIIIECTBA (I71aBa 65).

B cootBerctBum co 1111 'K P® ocHOBaHusIMH 1711 HAcJlI€IOBaHUS B HACTOAIIEE BPEMS
BBICTYTIAIOT:

- 3aBellaHue (OJHOCTOPOHHSSL BOJS HacieAoAaTeNss B OTHOIIEHUU CYAbOBI CBOUX
rPaKJIaHCKUX MPABOBBIX OTHOIICHUM Ha CITydail CBOEW CMEPTH);

- HaCJeJICTBEHHBIM OroBop (OAMH M3 CcrOCcOOOB BBIPAXKEHMSI BOJM HacjeloAaTess B
OTHOILIEHUH CBOETO UMYIIIECTBA I1OCIIE CMEPTH);

- 3aKOH (MOKET UMETh MECTO MPHU OTCYTCTBHH 3aBEILIaHus).

KunuurHoe 3aKOHOAATENBCTBO [2] TakKe MPECTAaBICHO MOJ0KEHUSIMU, BBICTYAIOIIMMHI
MPaBOBOM OCHOBOW HacleAOBaHUs KWIOW HemBuwxumoctn. Hampumep, 1. 1 cr. 30
MpeyCMaTPUBAET, YTO COOCTBEHHMK KUJIOW HEABMKMMOCTH BIIPABE PaCIOpsKATbCS TaKOBOM
(Hampumep, 3aBelaTh).



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

OmnpeneneHHble BOIPOCH], CBSI3aHHBIE C HACJIEIOBAHUEM KHJIONM HEIBUKUMOCTH,
HOJUIeXKAT Perysslud Ha ypoBHE (enepalabHbIX 3aKoHOB. Tak, Hampumep, 4. 3 cr. 5 @3 «O6
UIoTeKe (3a710re HEABMKUMOCTH)» [3] BHOCUT *KUJIble TOMEUIEHHS (B YaCTHOCTH, 3aKOHO/AATENh
NEePEUUCISIET TaKue 0OBEKTHI KaK KHJIbIE JOMA B I1€JI0M, YaCTH )KHUJIIBIX JIOMOB, KBAPTHPHI B IIEJIOM,
YacTH KBapTHUP) B IEpPEYEHb UMYIIIECTBA, B OTHOIIEHUH KOTOPOT'O MOXKET ObITh 3aKII0UYEH 10T OBOP
00 unoreke. CnenoBarenbHO, KUJIas HEJIBUKUMOCTb, HAXOMASIIASACA B MIIOTEKE, IOJJIEKUT
YHUBEPCAJIbHOMY IIPAaBOIIPEEMCTBY.

CoBpeMeHHOE HayKa M 3aKOHOJATENLCTBO MPEACTABMWIA CPOPMHUPOBAHHYIO CHCTEMY
MPUHIIMIIOB HACJENOBaHUs (MPUMEHUMBI KO BCEM HACIIEJCTBEHHBIM OTHOILICHUSM, BKJIIOYas
OTHOLIEHHUSI, OTHOCSIIIIUECS K HACJIEIOBAaHUIO JKMJIBIX TIOMELIEHUH).

[IpencraButens coBpemeHnHou topuctpyaeHuuu CmonbkoB H.C. B auccepTanimoHHOM
UCCJIEJOBAHUM ITPEJIOKIII ONpPEENICHUE IPUHIMIIOB OTEYECTBEHHOIO HACIEACTBEHHOIO MpaBa.
[Ton npuHLMIIAMH HACJIEJICTBEHHOIO IIpaBa IPABOBE] IMOHUMAeT BBIPAKEHUE CYIIHOCTH
perIaMeHTUPYEMbIX HOPMaMHU HACIEACTBEHHOI'O IpaBa (Kak MOJOTPACIIH I'Pa)kIaHCKOIO IpaBa)
OOIIECTBEHHBIX OTHOILICHUH, ONpeAeIEHUE IKOHOMUYECKOT0, 8 TAK)KE COIMAIIBHOTO HA3HAYCHUS
HACJIEICTBEHHOTO [1paBa; IPU 3TOM UMEHHO NMPUHIIUIBI HEOOXOAUMO paccMaTpUBaTh KaKk OCHOBY
JUISL TajbHEHIIEero COBEPIIEHCTBOBAHMS COOTBETCTBYIOIIETO 3aKOHOJATENICTBA U KaK OCHOBY
eMHO00pa3us CyaeOHbIX pemeHuid (mpakTtukn). [4, C.12]

Marepuanbl U MeTOABI HcceaoBanus. VcciaenoBanue 0azupyercs Ha KaTeropusax U
MPUHIUIIAX JUAJICKTUKH, HAa KOMIUJIEKCHOM HCCIICIOBAHUU OOIIECHAYYHBIX M YaCTHO-HAYYHBIX
METOJIOB TIO3HAHHs NPAaBOBOM JAelcTBUTENBHOCTU. B KkadecTBe 0OIIEHAYYHBIX HPUMEHSIUCH
METO/bI ONUCAHUS, aHAIN3a U CUHTE3a, MHAYKUUHN U JACIYKINH, KIaCCU(PUKAIUH U TUITOJIOTHH.
Cpenu 4yacTHO-HAYYHBIX HMCIIOJIB30BAIUCH METOBL: (HOPMaIbHO-TOTUYECKHH, JTOKYMEHTAIbHOTO
aHayu3a.

Hayunblif nHTEpEC mpeacTaBiseT CUCTeMa MPUHIIMIIOB U MOAXO0/I0B K KiIacCu(UKAINK U
CUCTEME IPHUHILIMIIOB HACJEACTBEHHOI'O MpaBa MpPaBOBEAA IOCTCOBETCKOro nepuoja I'puiraesa
I[1.C. PaccmarpuBaemblii  MOAXOA  MpeAroiaraeT  KiacCU(pUKALKIO  NPUHIUIOB  Ha
OCHOBOITOJIATAIOIIKE U TOMONHUTENbHBIE. [5, C.9-13]

K ocHoBomonararmmmum mpuHIMIIAM aBTOP KIACCH(PUKALMU paccMaTpUBaeMO OTHEC!

- TpUHLMI CBOOOABI HAcJeNOoBaHUS (MPEANONAaracT BO3MOXHOCTh COOCTBEHHHMKA
UMYIIECTBA CAMOCTOSTEIBHO PACHOPsKaThC CBOUM HMYIIIECTBOM);

- IPUHIIUI OXPaHbl CEMBH, a TaK)Ke 0053aTeIbHBIX HACIETHUKOB.

JlononHUTENbHBIMU NPUHIMIAMU HacienoBaHus, no MHeHuto ['pumaea C.IL,
BBICTYHAIOT:

- IPUHIINI YHUBEPCATbHOCTH HACIIEICTBEHHOTO IIPAaBOIIPEEMCTBA;

- IPUHIIMIT OXPaHbl HACJEICTBEHHOTO UMYIIIECTBA OT JIFOOBIX HE3aKOHHBIX MOCATATENbCTB.

CwmonpkoB H.C. cTpykTypupoBan OpUHIUIB HACIEACTBEHHOI'O IpaBa B CIEAYIOLIYIO
CUCTEMY:

- TPUHLMUI CBOOOJBI B HACIEIACTBEHHBIX IPABOOTHONICHHUSX (KOHKpeTHee: cBoOoa
3aBelllaHusl U cBO0Oa, ¥ IUCIIO3UTUBHOCTD B OCYIIIECTBICHUH MpaB B 00J1aCTU HACIEICTBEHHBIX
OTHOILIEHUI );

- IPUHIIUI YHUBEPCAIbHOCTH MIPABOIIPEEMCTBA B HACIIEIOBAaHUH;

- MPUHLHUI 3alIUTHl TPAaB W HMHTEPECOB OMPENENEHHBIX KAaTeropvil HAacIeIHUKOB
(o0s3aTenbHBIX HAcIeTHUKOB).[6, C.13]

Paccmotpum HekoTOpble AePUHHMIIMM, OTHOCSIIMECS K MPABOOTHOLICHHUSIM B 0O0JIacTH
HaCJIEJOBaHMUS.

PesyabraTrhl M ux ob6cyxnenue Hacienomarens — 3T0 ymMepiuee JMIO, MMYILIECTBO
KOTOpPOTO MOXKET MEepeXOoJuTh K HacjelHHWKaM. B kadecTBe Hacieqo/aTessi MOKET BBICTYHAaTh
TOJNBKO (PU3MUECKOE JIMIIO, CJEI0BAaTeNbHO, TOCYJapCTBO, IOPHIMYECKOE JHUIO, Jt00oe
00pa3zoBaHME B KAYECTBE TAKOBOTO paccMaTpuBaThCs HEe MOTYT. B cootBerctBuuM c u. 2 c1. 17 'K
P® nmpaBociocoGHOCTH YeI0BeKa BOZHUKAET C MOMEHTA PO’KICHHUS YeJIOBeKa U MPEKPaIaeTCs ero



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

cmepThio. [lo — 3TOMy, HacnenojatrerneM MOXKET SBIATbCA JIIOOOW TpaKAaHWH C MOMEHTa
poxeHus. OJJHAKO COCTaBUTD 3aBELIAHNE HAENSETCS IPABOM TOJIBKO J€eCIIOCOOHOE JIUIIO.

Hacnennuk — 53710 nmmo, Oepyliee HAcleICTBEHHYKO MacCy, IPaBOIPEEMHHK
HacIe101aTells.

B cootBercTBUM € 3akoHOAaTenbCTBOM P®d, B kauecTBe HacleIHUKA [0 3aKOHY MOXET
paccMaTpuBaThCS JIMLO, HAXOZSIIEECs B JKUBBIX Ha MOMEHT CMEpPTH HacleAoiaTels, a TakkKe
JIMLI0, POJMBILIEECs [TOCIe CMEPTH Hacienoaarens. [l NpuHATHS HacleACTBA HaCIeJHUK 00sI3aH
[10/1aTh 3asBJIEHUE HOTApUYCy 110 MecTy OTKpbITHs HacaencTsa (cr.1153 I'K P®). Oto 3asaBienue
JIOJDKHO OBITH IT0JIaHO B TEYEHHUE LIECTU MECALIEB CO THS CMepTH Hacienoaarens. Eciu B o0bexre
NPOXKUBAIOT JIMIA, HE SABISAIOMIMECS HACIETHUKAMH, UX IpaBa MOTYT OBITh COXPaHEHBI MpU
HQJIMYUK COOTBETCTBYIOIIMX YycioBuM. Ilpm Hammuuu oOpemeHeHUil (Hampumep, HIIOTEKa)
o0s3aTenbCcTBA MO MX [OTAIIEHUIO MEPEeXOAST K HacleIHUKaM. AHanu3 JAEWCTBYIOLIETO
3aKOHOJATEIbCTBA BBISBIIAECT YCTOWYMBYIO IIPABOBYIO 0azy JUlsl pealM3allid HACJIEICTBEHHBIX
npaB, HO TAaKKe IOJYEPKHBAET CYHIECTBYIOIIHE NPOOIEMbI, CBS3aHHBIE C MPAKTHYECKOU
peanuzanuei npouenyp. CIOXKHOCTH B BOIpPOCAX pacHpeAeieHus H0Jel, yperyaupoBaHHE
CIIOPOB MEXAy HACICIHHUKAMH M HWCIOJIHEHHUS 00s3aTelbCTB 1O OOpEMEHEHHBIM O0BEKTaM
HEJIBUKUMOCTH TpeOyeT JayibHelIel 10paboTKH HOpMaTUBHO- IPaBOBOil Oa3bl.

3akirouyenue. [loaBoas WTOrM uCCIENOBaHMS, NPEIIPUHATOIO B paMKax JaHHOIO
naparpaga, oTMeTHM clieaytoiiee. B coBpeMeHHOM poccHiickoM rocynapcrse cpopMupoBaH
npaBoBOW (pyHIaMEHT HACIeJOBaHUS KWJIOW HEABIKUMOCTH. 3aKOHOJAATENb YYHUTHIBAET
0COOEHHOCTH HACJIEZIOBAaHUS JKWIBIX IOMELICHUH, OOYCIOBJIEHHBIE ClEeUU(UKON MPaBOBOrO
peKMMa TaKOBOTO (IPEXIE BCETO MMEETCS BBHJY 0CO00€ COLHUAIbHOE HA3HAYECHUE KUIIOTO
nomerienus). [Ipouecc HacnenoBaHust XuUibIX 00bekTOB B Poccum coueraer B cebe mpasa
HACJICJIHUKOB U 0053aTeNIbCTBA 10 COONIONEHUI0 IIPAaBOBBIX HOPM. 3HAHHUE 3aKOHOJATEIbHBIX
acIeKTOB MoMoraeT u30ekaTb KOH(IMKTOB M CBOEBPEMEHHO 0(GOpMHTH HaciencTBo. OpHako
TpeOyeTcsl anbHelee COBEpPIICHCTBOBAHNUE IPOLEAYDP ISl MOBBIIMIEHHUS HUX MPO3PauHOCTH U
noctynHoctd. Takum, oOpa3oM MpaBOBOE pEryJMpoBaHUE KUIbIX 00BeKTOB B Poccuiickoii
®denepaliu npeacTapisieT coO0M CI0KHBIN MHOTOIPaHHBIN Mpoliecc, 0a3upyromuics Ha HOpMax
IPa)XAaHCKOTr0 3aKOHOAATEIbCTBA.

OcHOBHbIE aCIIEKThl HACJIEZJIOBAHUSI, TAKHE KaK YCTAaHOBJIEHUE MOPsI/IKa HACIEA0BaHUS 110
3aBELIaHUIO U 110 3aKOHY, IPaBa 00s3aTeIbHbBIX HACIEAHUKOB, a TAKXKE OCOOEHHOCTH PErucTpaluu
HACJIelyeMOT0 JKWIbs, HAIPaBICHbl HA 3alllUTy HMHTEPECOB HACIEIHUKOB M oOecledeHue
IIPaBONIPpEEMCTBA  MMyIlecTBa. JlaHHOE  HWCCleOBaHME  AKLIEHTUPYEeT BHUMAaHHE Ha
HeoOxoquMocTu Oojee  TayOOKOro aHaiu3a CyIIECTBYIOIIMX IpoOieM U pa3paboTKu
JIOTIOJTHUTENBHBIX ~ TPABOBBIX  PELICHHWH, CHOCOOHBIX  aJalTUPOBaTh  HACIIEACTBEHHOE
3aKOHOJATEIBCTBO K COBPEMEHHBIM COLMATIbHBIM M 3KOHOMUYECKUM PEANIHSIM.
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LEGAL REGULATION OF THE PROCESS OF INHERITANCE OF
RESIDENTIAL PROPERTIES IN RUSSIA

Dzhumagazieva Gulnara Sarsenbaevnal, Datskaya Tatyana Sergeevnal,
Akhmetova Bagit Sundetovna?
L Astrakhan state university named after v.n. Tatishchev, Astrakhan, Russia
2Yessenov University, Aktau, Kazakhstan

Abstract: legal science pays much attention to the definitional and classification aspects
related to residential premises. residential premises are understood as isolated premises that act as
real estate, are suitable for the purposes of permanent or temporary residence of people (the author
of this study emphasizes such a criterion as the intended purpose - permanent or temporary
residence of people). scientific literature is represented by many approaches to the system of
features of residential premises. the most complete list of features is presented as follows:
independence as an object of housing and civil rights, isolation, classification as real estate,
suitability for habitation, intended purpose, mandatory registration by the state, measurability.
residential premises are subject to classification on various grounds. inheritance of residential real
estate has a number of features.

Key words: housing, inheritance, residential premises, real estate, citizen, testator, heir.

PECEMJIETT TYPFBIH YHJIEPAIH MYPATEPJIK MPOLECIH KYKBIKTBIK
PETTEY

Jixkymarasuesa I'yanapa Copcenbaiikpisbll, Janukasn Tatbana Cepreesnal,
AxMmeroBa barur CYH}IGTKLBLIZ
B. H. TatumieB aThIHAaFBI ACTpaxaH MEMIEKETTiK yHHBEPCHUTETI,
ActpaxaH kanacsel, Kazakcran
’EcenoB yHHBepcHTeTi, AKTay K., Kasakcran

AnjaTna: 3aH FBUIBIMBI TYPFBIH YHMEH OalIaHBICTHI AaHBIKTAMAJBIK JKOHE IKIKTEY
acreKTiiepine Ken KoHia 0eneai. TypFbIH Yil —kailnap 1en »KbUDKbIMANTBIH MYJTIK PETIHAE dPEKeT
€TeTiH, alaM/Iap/IbIH TYPaKThl HEMeCe YaKbITIIA TYPY MaKcaTTaphl YIIIiH )KapaM/Ibl OKIIayTaHFaH
yi-xaiinap TyciHinesai (ochl 3epTTeyAiH aBTOPBI MaKcaTThl MaKcaT-aJjaMIap IbIH TYPAKThl HEMece
YaKBbITIIIA TYPYBI CUSKTHI KpUTEpHidepre O0aca Ha3ap ayaapansl). FeutbiMu onebuerTep TyprbIH Yid
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Oenrinepi KyleciHe KONTEreH TOCUIIEpPMEH YChIHBUIFaH. benriiepaiH HeFypibIM TOJBIK Ti3iMi
KeJeciiell YCBIHBUIFAaH: TYPFbIH YH, COHAai-aK a3aMaTThIK KYKBIKTap OOBEKTiCI peTiHeri
nepOecTiK, OKUIayjaaHy, *KbUDKBIMANTBIH MYJIKKE YKaTKbI3y, TYpyFa >KapamIbUIbIFbl, HbICAHAJIBI
MaKcaTbl, MEMJIEKETTIK €CeNKe alxy MIHISTTUIri, emmemautiri. TypreiH yii-Kaimap opTypi
Herizep OOMBIHIIA KIKTENyTe )KaTaabl. TYPFBIH Vi )KBUDKBIMAUTBIH MYJIITIHIH Myparepi 6ipkaTtap
epeKIIeIiKTepre ue.

Tyiiin ce3aep: TYpFbIH Y, Myparepiiik, TYPFbIH YH, )KbUDKBIMANTBIH MYITIK, a3aMaT, Mypa
KaJIJIBIPYIIbI, Myparep.
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Abstract

The article is devoted to the study of topical issues of the tax legislation of Kazakhstan in
the context of globalization, with an emphasis on its transformation in recent years. The study
analyzes changes in the country's tax policy caused by external and internal challenges, as well as
the impact of international standards and global economic processes on the development of the
national tax system. Special attention is paid to the issues of Kazakhstan's integration into
international tax structures and the adaptation of legislation to the standards put forward by the
Organization for Economic Cooperation and Development (OECD) and other international
organizations. The author conducts a comparative analysis of the current tax legislation of
Kazakhstan and its changes in the context of globalization, highlighting the key areas of reform.
One of the main problems identified in the study is the need to strengthen the fight against
transnational tax evasion, which is becoming especially relevant against the background of the
digitalization of the economy and the growth of cross-border financial flows. The consequences
of the introduction of digital technologies in tax administration, including the creation of
automated reporting systems, which helps to improve tax collection and increase tax transparency,
are considered. The study revealed contradictions in the current tax policy of Kazakhstan, in
particular, in the field of taxation of multinational companies and tax disputes, as well as
insufficient mechanisms for effective monitoring and control of international financial flows. The
author suggests ways to solve these problems, including improving legislation, improving
international cooperation and strengthening tax discipline. Based on the analysis,
recommendations are proposed for further improvement of the tax system of Kazakhstan, aimed
at increasing its flexibility, compliance with international standards and ensuring economic
stability in the context of globalization.

Keywords: tax legislation; globalization; tax reform; digitalization; multinational
companies; international standards; tax evasion; tax administration.

Introduction

Kazakhstan, as an emerging market economy, faces significant challenges in adjusting its
tax policies to the demands of globalization. This paper examines the key issues in Kazakhstan's
tax system, focusing on the effects of international trade, economic integration within the Eurasian
Economic Union (EAEU), and the increasing influence of multinational corporations.
Kazakhstan's membership in the Eurasian Economic Union (EAEU), which also includes Russia,
Belarus, Armenia, and Kyrgyzstan, is a significant step toward deeper economic integration in the
region. The EAEU aims to create a single economic space that facilitates the free movement of
goods, services, capital, and labor across its member states. It discusses major challenges such as
tax evasion, the complexities of cross-border taxation, the adoption of international tax standards,
and the need for tax reforms to improve the country's economic competitiveness. The study draws
on both theoretical perspectives and real-world examples to propose potential solutions to these
challenges.
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Since gaining independence in 1991, Kazakhstan’s tax system has experienced significant
reforms. In recent decades, the country has focused on modernizing its tax policies to facilitate its
shift from a centrally planned economy to a market-driven one. However, amid globalization,
Kazakhstan now faces growing pressure to make additional changes to its tax system, aligning it
with international standards while maintaining its competitiveness and efficiency for both
domestic and foreign businesses. Globalization has brought about swift shifts in trade, investment
flows, and the global movement of capital, presenting both challenges and opportunities for
Kazakhstan's tax system. The growth of multinational corporations, digital economies, and
international financial transactions demands innovative tax approaches, greater international
cooperation, and adherence to foreign tax regulations. As a member of the Eurasian Economic
Union (EAEU), Kazakhstan also faces the challenge of aligning its tax policies with those of other
member states, adding another layer of complexity. [1]

Materials and methods

Kazakhstan's integration into the global economy has heightened the importance of
adhering to international tax standards. In February 2020, Kazakhstan ratified the Multilateral
Convention to Implement Tax Treaty-Related Measures to Prevent Base Erosion and Profit
Shifting (MLI), aiming to curb aggressive tax avoidance strategies by multinational enterprises.
The MLI introduces provisions such as the Principal Purpose Test to prevent treaty abuse and tax
avoidance, reflecting Kazakhstan's commitment to the OECD's Base Erosion and Profit Shifting
(BEPS) Action Plan. [2] The Multilateral Convention to Implement modifies the PE definition to
prevent artificial avoidance of Permanent Establishment (PE) status by fragmenting activities
across different entities or jurisdictions. This is particularly relevant for Kazakhstan’s extractive
industries, where multinational enterprises often establish complex structures to minimize tax
liabilities. Kazakhstan’s economy is heavily reliant on its extractive industries, which accounted
for over 60% of its exports in recent years. [3] Multinational Enterprises operating in these sectors
have historically used strategies like subcontracting or splitting project durations to avoid
triggering PE status, thereby shifting profits to lower-tax jurisdictions. The revised Permanent
Establishment rules have the potential to significantly increase Kazakhstan's tax revenues by
reducing profit shifting. By capturing previously untaxed income generated through local
operations, the government can secure a fair share of economic value created within its borders.

While the revised PE rules offer a robust framework for addressing tax avoidance, their
implementation presents several challenges for Kazakhstan such as complex tax structure, capacity
of tax authorities, compliance costs of business and etc. Talking about complex structure, it can be
seen that many Multinational enterprises employ sophisticated tax structures that may still exploit
ambiguities in tax treaties or domestic laws. Effective enforcement of the MLI requires extensive
expertise in international tax law. Moreover, complex tax structures give an unfair advantage to
MNEs over local businesses, for example local firms which lack the ability to use similar
structures, face higher tax burdens, reducing their competitiveness. While Multinational
Enterprises utilize advanced tax planning strategies to minimize their liabilities, local firms—often
constrained by resources and access to international expertise—are unable to do the same. This
disparity not only reduces the competitiveness of local businesses but also hinders the broader
economic development of Kazakhstan. Local firms typically operate under the constraints of
domestic tax regulations without the ability to exploit cross-border tax strategies. In contrast,
MNEs leverage mechanisms such as transfer pricing and tax treaty shopping. Multinational
Enterprises often manipulate the pricing of goods, services, or intellectual property transferred
within their corporate groups across jurisdictions. By setting transfer prices that shift profits to
low-tax jurisdictions, MNEs reduce their taxable income in higher-tax jurisdictions like
Kazakhstan. [4] Talking about tax treaty shopping, Multinational Enterprises engage in treaty
shopping by structuring investments through intermediary jurisdictions with favorable tax treaties
to reduce withholding taxes or avoid double taxation. An MNE investing in Kazakhstan might
route its capital through a country with a favorable tax treaty, reducing its tax liabilities on
dividends, interest, or royalties. However, domestic firms do not have access to treaty benefits, as
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their activities are confined to the domestic tax framework. [5] As a result, Kazakhstan’s tax
authorities face difficulties in identifying and countering these practices due to their inherent
complexity. Without advanced analytical tools and expertise in international tax law, enforcement
efforts may be insufficient to address sophisticated tax avoidance schemes.

The effective implementation of the Multilateral Instrument (MLI) provisions, including
the Principal Purpose Test (PPT) and revised Permanent Establishment (PE) rules, places
considerable demands on Kazakhstan’s tax authorities. These provisions are designed to address
aggressive tax planning strategies by multinational enterprises (MNES) but require specialized
expertise, technological resources, and strong international collaboration. Many tax officials in
Kazakhstan lack the necessary expertise in international tax law and the technical aspects of BEPS-
related provisions. For example, tax officials have issues of Identifying aggressive tax avoidance
schemes concealed within complex corporate structures, also valuating intercompany transactions
for transfer pricing compliance and applying advanced auditing techniques to detect treaty abuse.
In developing economies, a significant portion of tax revenue loss is attributed to the inability of
tax authorities to detect profit-shifting strategies. The OECD highlights that capacity gaps are
particularly pronounced in resource-dependent economies like Kazakhstan, where MNESs
dominate key industries (OECD, 2021). [6]

Other aspect is coordination with foreign authorities, for Kazakhstan, a resource-dependent
economy with significant foreign direct investment (FDI), collaboration with foreign authorities
Is essential to address the complexities of cross-border tax issues. Cross-border cooperation
enables Kazakhstan to enhance tax transparency. By exchanging information with other
jurisdictions, Kazakhstan can access data on MNEs’ global operations, enabling more effective
audits and assessments. Through frameworks like the OECD’s Automatic Exchange of
Information (AEOI), tax authorities can access detailed financial information on assets and
transactions involving their jurisdiction. This system has significantly enhanced transparency
globally (OECD, 2021). [7] Also, Kazakhstan participates in the AEOI framework under the
OECD’s Common Reporting Standard (CRS). This mechanism facilitates the automatic sharing
of financial account information among participating jurisdictions, aiding in the detection of
hidden offshore assets. Moreover, The Mutual Agreement Procedures provision under the MLI
enables Kazakhstan to resolve disputes related to double taxation or treaty interpretation by
engaging directly with treaty partners. Coordination with foreign tax authorities is essential for
Kazakhstan to effectively implement MLI provisions and combat tax avoidance by MNEs. Despite
challenges related to data availability, resource constraints, and inconsistencies in implementation,
robust international collaboration can significantly enhance tax transparency, revenue collection,
and investor confidence. By investing in technology, expertise, and bilateral relationships,
Kazakhstan can strengthen its role in the global fight against base erosion and profit shifting.

Results

Kazakhstan’s membership in the Eurasian Economic Union (EAEU), established in 2015,
has significantly influenced its tax legislation and broader economic policies. The EAEU, which
includes Armenia, Belarus, Kazakhstan, Kyrgyzstan, and Russia, aims to foster regional economic
integration by promoting the free movement of goods, services, capital, and labor among member
states. While the union presents numerous economic opportunities, it also imposes certain
constraints on Kazakhstan’s fiscal autonomy and tax policy flexibility. The EAEU Customs Code
simplifies and standardizes customs procedures across member states, aiming to reduce
administrative barriers and enhance trade efficiency. For Kazakhstan, this includes unified
customs tariffs and harmonized procedures. Harmonization of Tax Systems within EAEU impacts
on Kazakhstan, for example simplified procedures reduce costs and delays for businesses engaged
in cross-border trade within the union. Kazakhstan’s membership in the Eurasian Economic Union
(EAEU) has significantly simplified cross-border trade procedures, yielding tangible benefits for
businesses. The harmonization of customs and tax regulations within the union has reduced
administrative barriers, enhanced the efficiency of trade operations, and lowered transaction costs.
These improvements are particularly impactful for Kazakhstan, given its strategic location as a
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transit hub and its reliance on trade as a driver of economic growth. Companies can save on
compliance expenses, such as hiring customs brokers or navigating differing regulations. [8]
Furthermore, the being a member of EAEU increases the competitiveness for exporters.
Kazakhstan’s agricultural producers, including wheat and livestock farmers, benefit from faster
access to markets in Russia and Belarus, key destinations within the EAEU. Russia and Belarus
are key consumers of Kazakh wheat, with exports increasing by 15% annually since the
implementation of the EAEU Customs Code. [9] Kazakhstan’s livestock industry has also
benefited from the EAEU’s trade facilitation measures. Russia, in particular, has emerged as a
major buyer of Kazakh beef and mutton, with livestock exports to the country growing by 20%
annually.

The integration of Kazakhstan into the Eurasian Economic Union (EAEU) has significantly
eased trade barriers for small and medium-sized enterprises (SMESs), enabling them to participate
more effectively in cross-border commerce. By simplifying registration processes, harmonizing
standards, and reducing administrative costs, the EAEU has provided SMEs with the tools to
expand their reach, compete with larger firms, and increase exports to regional markets. Simplified
registration saves SMEs significant time, allowing them to focus on core business activities rather
than bureaucratic processes. Moreover, the EAEU provides SMEs with access to a regional market
of over 180 million consumers, significantly expanding their potential customer base. Simplified
trade rules have enabled SMEs in Kazakhstan to export products such as machinery components
and electronics. Also, SMEs contribute to economic diversification by expanding exports in non-
extractive sectors, aligning with Kazakhstan’s broader development goals. [10]

Kazakhstan’s tax legislation is at a crossroads as it navigates the complexities of
globalization. The nation’s strategic location, abundant natural resources, and growing integration
into global markets present both opportunities and challenges for its tax framework. While
Kazakhstan has made notable progress in aligning its tax policies with international standards,
such as adopting the OECD’s Base Erosion and Profit Shifting (BEPS) Action Plan and ratifying
the Multilateral Instrument (ML), significant issues persist in ensuring the efficiency, fairness,
and competitiveness of its tax system. Globalization has also introduced new challenges, such as
the taxation of the digital economy. As e-commerce and digital services grow, Kazakhstan must
address gaps in its tax framework to ensure fair taxation of cross-border digital activities.
Implementing solutions that align with international standards, such as the OECD’s
recommendations on taxing the digital economy, will be vital to avoid revenue losses and maintain
fiscal sustainability. Environmental taxation presents both a challenge and an opportunity for
Kazakhstan in the context of global sustainability goals. As the world shifts towards greener
economies, Kazakhstan must integrate environmental taxes into its fiscal framework to encourage
sustainable practices while diversifying its revenue streams away from natural resources.

Conclusion

In conclusion, Kazakhstan’s tax legislation must evolve to address the complexities of a
globalized economy. Thus, the new Tax Code of Kazakhstan, proposed in the Message of
President Kassym-Jomart Tokayev dated September 2, 2024, will be an important step towards
creating a more fair, transparent and efficient tax system. The reform is aimed at improving the
investment climate, supporting small and medium-sized businesses, digitalizing tax processes,
combating tax evasion and ensuring the environmental sustainability of the economy. These
measures are designed to strengthen trust in State institutions, increase the financial stability of the
country and contribute to its sustainable development in the context of globalization. An analysis
of the current state of the tax system shows that Kazakhstan is actively working to reform its
legislation, taking into account the requirements of international standards and global economic
trends. In recent years, significant steps have been taken towards modernizing tax policy, including
the introduction of digital technologies in tax administration, improving mechanisms to combat
tax evasion and increasing tax transparency. However, despite the successes achieved, unresolved
problems remain, such as the need to further harmonize tax legislation with international standards,
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revise laws on tax benefits, on differentiation of tax rates, as well as state social and medical
support. The most important areas of further reforms are to improve tax administration, improve
the quality of tax services, strengthen tax discipline and ensure the fairness of the tax system for
all participants in the economy. The country has demonstrated its commitment to aligning with
international standards, but significant gaps remain in enforcement, digital economy taxation, and
environmental policy integration. By investing in capacity building, leveraging technology, and
fostering international partnerships, Kazakhstan can enhance its tax system to ensure fairness,
competitiveness, and resilience in the face of globalization. Policymakers must adopt a forward-
looking approach that not only addresses immediate challenges but also positions the country to
thrive in an increasingly interconnected world. [11]
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FKAhRAHIAHY KAFTAUBIHIATBI KASAKCTAHIAFBI CAJIBIK
3AHHAMACBIHBIH O3EKTI MOCEJEJIEPI

MoJaparaauesa Ajirepim
EcenoB ynuBepcureri, Akray, Kasakcran

Angatna. Makana >xkahannany xargaiieiHgarbl Ka3zaKkCTaHHBIH CallbIK 3aHHAMACHIHBIH
©3€KTI MoceseNiepiH 3epTTeyre apHaJiFaH, OHBIH COHFBI JKbULIApJAFbkl ©3repyiHe Oaca Hazap
ayJapbUIFaH. 3epTTey OaphIChIH/A CHIPTKBI )KOHE 11K ChIH-KaTepIep/IeH TYbIHIaFaH eNJIIH CAJIbIK
casicaThIHAFbl ©3TrepicTep, COHMIal-aK XaJIbIKapaJbIK CTAHAAPTTAP MEH OJIEMJIIK YKOHOMHUKAIIBIK
MPOLECTePIH VIATTHIK CalblK OKYHECiHIH JaMyblHAa ocepli TangaHaabl. KaszaKCTaHHBIH
XaIBIKAPATBIK CAJIBIK KYPBUIBIMIAPhIHA WHTETPAMSUIAHYBI JKOHE 3aHHAMaHbl DKOHOMHUKAIIBIK
blateimMakTacThIK sxoHe Jlamy Yiibmbel (DbIJ]Y) sxoHe 6acka a XaablKapaiblK YIUbIMIAp YCHIHFAH
cTaHjapTTapra OeriMIey Mocenenepine epeKIne Ha3ap ayaapbiiaasl. ABTOp pedhopMaHbIH HET13T1
OarpITTapbIH 06N KOPCETEe OTHIPHII, Ka3aKCTAHHBIH KOJAAHBICTAFbI CaJblK 3aHHAMACHIHA YKOHE
OHBIH >kahaHaHy KaFJalbIHAAFbl ©3TEPICTEPIHE CAIBICTRIPMAIIBI TaJIIay KYprizeni. 3epTreye
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aHBIKTAJIFaH HErI3ri mpolyieManapablH Oipi TPaHCYITTBIK CajbIK TOJCYJEH JKalTapyFa Kapchl
KYPECTi KYIIEUTy KaXXeTTiiri O0JbI Ta0blIa b1, OYJ1 9cipece 3JKOHOMHUKaHbI HU(PIaHABIPY KOHE
TPaHCIICKAPAIIBIK Kap)Kbl aFbIHAAPBIHBIH ©Cyl aschiHAa ©3eKTi 00ibln OThIp. CalbIKTHIK
OKIMIIICHIIPYTre TUQPPIBIK TEXHOJOTHSIIAPABI CHTI3YIIH, OHBIH IMIHAC CalblK >KHHAYIBI
YKAKCApPTYFa JKOHE CAJIBIKTHIH allIBIKTHIFBIH apPTTHIPYFa KOMEKTECETIH aBTOMATTaH IBIPBUIFAH €Cell
Oepy KyHenepiH KYpy/IbIH calliapbl KapacThIpbUIa bl 3epTTey Oaphichinaa KazakcTaHHBIH Ka3ipri
CaIIBIK CasiCaThIHJIAFbI, aTall alTKAaHJa TPAHCYITTHIK KOMIIAHUSJIAPFA CAJIbIK Cally JKOHE CaJIbIK
JayJapbl callaChIHIAFbl KAWIIBUIBIKTAP, COHJAN-aK XalbIKapasblK Kap>Kbl aFbIHIAPBIH THIM/II
Oakputay MeH OakpUiay TETIKTEPIHIH JKETKUTIKCI3IrT aHBIKTAIAbl. ABTOP OCBI MOcemenep/il
HICUTYiH OJIapbIH, COHBIH 1IIIH/E 3aHHAMaHbI )KETUIIIPYAl, XaIbIKapaJIbIK BIHTBIMAKTACTHIKTHI
KETIAIPY KOHE CaJIbIK TOPTIOIH HBIFAUTYABI YChIHAIBI. Tanjgay HEri3iHIe MEMIICKETIMI3IiH
CaJIBIK JKYHECiH OflaH 9pi KeTijaipy OOMBIHIIA OHBIH MKEMJILUTITIH, XaJbIKapaJblK CTaHAApTTapFa
COMKECTITIH apTThIpyFa koHe kahaHnaHy JKarJaiblHIAa HSKOHOMHUKAIBIK TYPAKTHUIBIKTHI
KaMTaMachI3 €Tyre OarbITTAIFAaH YCHIHBICTAP YCHIHBLIAIBI.

Tyiiin ce3mep: caiblKk 3aHHaMachl; skahaHnaHy; canblk pedopmackl; HudpIAHABIPY;
TPAHCYJITTHIK KOMIAHUSUIAP; XAIBIKAPAIBIK CTAHIAPTTAP; CAJBIK TOJICYICH KAITaPy; CATBIKTHIK
OKIMIIICHIIPY.

AKTYAJIBHBIE ITPOBJIEMBI HAJIOI'OBOI'O 3AKOHOJATEJIBCTBA B
KA3AXCTAHE B YCJIOBUAX I'VTIOBAJIN3ALIUA

Moanparanuena A.Jl.
VYuusepcurer EcenoBa, Akray, Kazaxcran

AnHHoTanusi. CraThsd MOCBSAIIEHA W3YYCHHMIO AaKTYaJbHBIX BOIPOCOB HAaJIOrOBOIO
3aKoHO/aTeNbCTBa Ka3zaxcTana B KOHTEKCTE III00aIH3alMK ¢ aKIIEHTOM Ha ero TpanchopMaiuio
B [TOCJIE/IHUE TO/ibl. B nccieoBanuy aHamM3upyoTCsl MK3MEHEHUS B HAJIOTOBOM MOJIMTUKE CTPAHBI,
BbI3BaHHbIE BHEUIHUMH W BHYTPEHHUMH (aKTOpamMH, a TakKe BIHMSHHUE MEXIyHAPOIHBIX
CTaHJApTOB U INI00ATBHBIX 3KOHOMHYECKHX MPOLECCOB HAa Pa3BUTHE HAIIMOHAIBHOM HaJIOTOBOM
cucrembl. Ocoboe BHUMaHHE yaemseTcsl BopocaM HHTerpauuu KazaxcraHa B MexXayHapOaHbIE
HAJIOTOBBIE CTPYKTYpbl M aJalTallid 3aKOHOJATEJbCTBA K CTaHAApPTaM, BBIABUHYTHIM
Opranuzanueil SKOHOMHUYECKOro coTpyAaHuuectBa u  pasButus (OOCP) wu  npyrumm
MEXIyHapOJHBIMU OpPraHu3alusMUA. ABTOP NMPOBOAUT CPABHUTEIBHBIA aHAIN3 ACHCTBYIOLIETO
HAJIOTOBOTO 3aKoHojaTesnbcTBa KaszaxcTaHa M ero M3MEHEHMH B KOHTEKCTE II00alin3alui,
BBIJIEJISAS KJIFOUEBBIE HanpaBieHus pegopM. OaHOM U3 OCHOBHBIX NMPOOIIEM, BBISBICHHBIX B X0JI€
MCCIJIEIOBAHMUSL, SIBJISIETCS HEOOXOAMMOCTh YCHIIEHUS! O0PHOBI C TPAaHCHAIIMOHAIBHBIM YKIOHEHUEM
OT YIUIaThl HAJIOTOB, YTO CTAHOBUTCSI OCOOEHHO aKTyaJbHBIM Ha (poHE IIPPOBU3ALIUN SIKOHOMUKHU
U pOCTa TpaHCTPAaHUYHBIX (PMHAHCOBBIX MOTOKOB. PaccMmaTpuBaroTcs MOCIEACTBHS BHEAPEHUS
IUQPPOBBIX TEXHOJIOTMI B HAJIOrOBOE aJMUHUCTPHUPOBAHME, B TOM 4YHCIE CO3/JaHUE
ABTOMATHU3UPOBAHHBIX CHCTEM OTUETHOCTH, KOTOpbIE MOMOTalOT YIYYIIUTH COOp HaJlOroB U
MOBBICUTH UX MTPO3pavyHOCTh. VccnenoBaHue BBISIBUIIO IPOTUBOPEYNS B JEMCTBYIOLIEN HAJOMOBOM
noymtrke Kazaxcrana, B 4aCTHOCTH, B chepe HATOT000I0KEHHS TPaHCHAIIMOHATIBHBIX KOMITAHUN
U HAJOTOBBIX CIOPOB, @ TAKXe HEIOCTATOYHBIE MEXaHU3MbI 3(PPEKTUBHOTO MOHUTOPHHTA U
KOHTPOJISI MEXKIYHapOJIHBIX (DMHAHCOBBIX IMOTOKOB. ABTOp MpeajaraeT MyTH pelIeHUs ITHX
npobjeM, B TOM YHUCII€ COBEPILIEHCTBOBAHUE 3aKOHO/ATENBCTBA, YIyUIICHHE MEXIyHapOIHOTO
COTPYJIHUYECTBA U YKpEIJICHHE HAaJOroBOW AMCUMIUIMHBL. Ha ocHOBe aHanu3a NpeioKeHbI
PEKOMEHJAlMN 10 JaJbHEHIIEMY COBEPIIEHCTBOBAHUIO HAJIOTOBOM CHCTEMBI CTpaHBI,
HalpaBJIEHHbIE Ha MOBBIIIEHUE €€ TMOKOCTH, COOTBETCTBUE MEXAYHApOIHBIM CTaHIApPTaM U
o0ecrieyeHre IKOHOMUYECKON CTAOMIIBHOCTH B YCIIOBHSIX TJI00aIN3aIUH.

KuroueBble cjioBa: HaJIOroBoe 3aKOHOJATENILCTBO; TI00anu3alus; Hajuorosas pedopma;
U(POBU3ALMS; TPAHCHAIIMOHATbHBIE KOMIIAHUM; MEXIYHApOAHbIE CTaHIAPTHI, YKIOHEHHUE OT
yIUIaThl HAJIOTOB; HAJIOTOBOE aJIMUHUCTPUPOBAHUE.
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Abstract

The PUDP Scaffolding Project (Professional Development for English Language Teachers)
was implemented in Aktau, Kazakhstan, with the goal of improving the quality of English
language instruction. The project aimed to provide opportunities for professional development for
English language teachers, equipping them with the skills and knowledge needed to create and
design their own courses. The training program lasted 15 weeks and included the participation of
43 teachers. As guiding frameworks for course development, the project used the principles of
Constructive Alignment Theory and Backward Design. These approaches ensured that the courses
developed by teachers were aligned with the intended learning outcomes and designed to provide
students with meaningful and engaging learning experiences. Throughout the program, various
interactive methods such as Think Pair Share, Think Write Pass, and Praise Criticism Praise were
used to foster a friendly and collaborative environment. These techniques aimed to encourage
active participation and effective learning among teachers. A variety of instructional techniques
and approaches were used to achieve these objectives. Task-Based Language Teaching,
Communicative Language Teaching, Project-Based Learning, Inquiry-Based Learning, and
Flipped Classroom strategies were among them. The project aimed to provide teachers with a
diverse toolkit of effective teaching strategies that would increase student engagement, foster
language acquisition, and promote critical thinking and collaboration by integrating these
methodologies.

Keywords: professional development, PUDP Scaffolding, author's course, Constructive
Alignment Theory, Backward Design, Think Pair Share, Think Write Pass, Praise Criticism Praise.

Main Provision

The Consortium of Pedagogical Universities, which includes 16 universities from the
Republic of Kazakhstan, is participating in a large-scale project funded by the US Department of
State and administered by ARELTA (Akmola Region English Language Teachers Association).
The partnership between the funding organization, the implementing organization, and the
participating teachers demonstrates the region's commitment to improving English language
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teaching and learning. This training resulted in the development of programs on English teaching
methodology and improving the quality of English teaching by teachers in Kazakhstan's secondary
schools and colleges. All trainers who successfully presented and defended their programs
received certificates from the United States Department of State.

Introduction

Scaffolding is a teaching method that involves providing learners with temporary support
and guidance to help them gradually develop their language skills and abilities. The term
"scaffolding™ refers to the construction of a temporary structure to support workers while they
construct a permanent structure. Similarly, scaffolding in teaching provides learners with
temporary assistance that is gradually reduced as they gain proficiency in the language.
Scaffolding in English typically entails breaking down complex language tasks into smaller, more
manageable steps and providing learners with support at each stage. This assistance can come in a
variety of forms, including visual aids, graphic organizers, sentence starters, and prompts.
Scaffolding can also include language modeling, feedback, and opportunities for guided practice.

The importance of scaffolding in language learning is emphasized by Halim, N. [1], who
identifies four main strategies: modeling, guided practice, collaborative learning, and independent
practice. The author focuses on strategies for scaffolding young learners' English-speaking skills
and provides practical examples of how teachers can use these strategies in the classroom, such as
using visual aids, role-playing, and allowing students to work in pairs or small groups. These
examples are useful for teachers who are new to working with young learners or are looking for
new ways to engage their students. August, D., and others [2] also provide educators with a
comprehensive guide on how to effectively scaffold English Language Learner (ELL) instruction
in the English Language Arts (ELA) classroom. They discuss the challenges that ELLs face in the
ELA classroom and provide practical strategies and examples of how to scaffold instruction to
support ELLs' language development and academic success, such as using graphic organizers and
pre-teaching key vocabulary. In addition, the authors emphasize the importance of cultural
awareness and sensitivity when working with ELLs. They emphasize the importance of teachers
understanding their students' cultural backgrounds and incorporating culturally relevant content
and instructional materials into their lessons. Furthermore, the article "Lexical scaffolding in
immersion classroom discourse™ investigates lexical scaffolding in the context of second language
acquisition. The authors intend to investigate how teachers provide linguistic support for their
students in immersion programs by using scaffolded talk during classroom instruction, specifically
by using simpler vocabulary, repetition, and contextualization. The authors also discovered that
the type of scaffolding used varied depending on the students' level of language proficiency. The
study made use of audio recordings and transcripts of teacher-student interactions in the classroom.
The authors examined the transcripts for instances of lexical scaffolding and classified them
according to the type of scaffolding used. Furthermore, Gonulal [3] emphasizes the role of the
teacher in scaffolding and offers some practical implementation strategies such as breaking down
tasks into smaller, more manageable steps and providing examples and models. Scaffolding is
defined by Gonulal as "an instructional technique that provides guidance and support to students
as they learn a new skill or concept,” whereas Karina Rose Mahan [4] investigates the concept of
scaffolding in the context of Content and Language Integrated Learning (CLIL). She gives teachers
a framework for scaffolding instruction for students in CLIL classrooms, emphasizing the
importance of building on prior knowledge, providing language support, and gradually releasing
responsibility to students. The author also includes a glossary of key terms, which readers will find
useful. The article has the potential to have a significant impact on the field of bilingual and
multilingual education, specifically on CLIL instruction. The author's scaffolding framework for
CLIL classrooms has practical applications for teachers and may help to improve student
outcomes. Furthermore, Shahron Williams van Rooij [5] investigates the use of the Project
Management Body of Knowledge (PMBOK) framework to scaffold project-based learning (PBL)
in a classroom setting. The article highlights the PMBOK framework's key principles and explains
how these principles can be applied to PBL to support student learning. The article also gives
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educators practical advice on how to use the PMBOK framework in the classroom, including tips
on project planning, execution, and monitoring. Shahron Williams van Rooij specializes in
scaffolding as well. The author explains how the PMBOK framework can be used to scaffold PBL
by giving students a clear structure to work with on their projects. The use of the PMBOK
framework also helps to ensure that students are engaged in the learning process and that important
skills such as critical thinking and problem-solving are being developed. While the framework is
certainly useful for scaffolding PBL, it may not be appropriate for all classrooms or projects. The
article "What is designed-in scaffolding? Planning and programming practices to maximize
student learning" by the NSW Department of Education provides an overview of the concept of
"designed-in scaffolding™ and its importance in maximizing student learning [6]. The article
describes how teachers can use scaffolding techniques to help students to master complex
assignments and achieve their learning goals. The article also includes examples of how designed-
in scaffolding can be used in the classroom. The article goes into great detail about the concept of
designed-in scaffolding, including its definition, benefits, and various scaffolding techniques. The
article also includes practical examples of how to use designed-in scaffolding in the classroom,
such as graphic organizers, think-alouds, and checklists.

Methods and Materials

The 15-week training program included 43 teachers. The training course concentrated on
various techniques and approaches based on Constructive Alignment Theory and Backward
Design.

Constructive Alignment Theory and Backward Design are two instructional design
frameworks that are frequently used in English classes. These frameworks assist teachers in
developing courses that are aligned with the intended learning outcomes and effectively promote
students' learning. In this section, we will discuss some approaches and techniques for teaching
English that are based on Constructive Alignment Theory and Backward Design.

Constructive Alignment Theory is based on the idea that teaching and assessment should
be aligned with the intended learning outcomes. This approach involves breaking down learning
outcomes into specific learning objectives, and designing teaching and assessment activities that
align with those objectives (See Figure 1).

Teaching

& Learning
Activities

What can students What learning activities

do at the end of the will help students
course? achieve these learning
outcomes?

Assessment

an
Feedback

How do you know if a
student has achieved
these outcomes?

Figure 1- Constructive Alignment Theory

19



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

Constructive alignment is a method of instructional design that emphasizes the alignment
of learning objectives, teaching activities, and assessment tasks in order to ensure effective student
learning. The central concept is to align what students are expected to learn (learning outcomes),
how they are taught (teaching activities), and how their learning is assessed (assessment tasks) in
a consistent and purposeful manner [7]. Constructive alignment in the context of tertiary English
teaching entails developing courses and curricula that align language learning outcomes, teaching
strategies, and assessment methods [8]. Furthermore, Guuled Hassan's [9] article investigates how
constructive alignment was used in the design and implementation of a course for L2 English
beginner undergraduates. He discussed how specific writing skills and competencies that beginner-
level students were expected to develop were identified as clear and measurable learning
outcomes.

In English language teaching, some of the approaches and techniques that can be used
based on Constructive Alignment Theory include:

Task-Based Language Teaching approach involves designing tasks that simulate real-life
situations and encourage students to use the language in context. The tasks are designed to align
with the intended learning outcomes, and students are assessed based on their ability to complete
the tasks successfully.

Communicative Language Teaching approach focuses on developing students'
communicative competence by creating activities that encourage interaction and communication.
Students are encouraged to use the language in everyday situations, and teaching and assessment
activities are designed to align with the desired learning outcomes.

Content-Based Language Teaching involves teaching language skills through subject
matter content. The teaching activities are designed to align with the intended learning outcomes,
and students are assessed based on their ability to understand and use the language in the context
of the subject matter.

Backward Design is based on the idea that course design should begin with the desired
learning outcomes and then work backward to design teaching and assessment activities that
support those outcomes. This method is divided into three stages: determining the desired
outcomes, determining acceptable evidence, and designing learning experiences (see Figure 2).

Backward Design

1. Identify

Desired
Results.

Big Ideas
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evidence.
Culminating

Assessment
Task

and Skills
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Wiggins, G. P., & McTighe, J. (2005). Understanding by design. Association for Supervision & Curriculum Development.

Figure 2- Backward Design

In English language teaching, some of the approaches and techniques that can be used based
on Backward Design include:
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Project-Based Learning involves designing projects that align with the intended learning
outcomes, and that require students to use the language in real-life situations. The projects are
designed to assess students' ability to use the language in context, and the teaching activities are
designed to help students acquire the necessary language skills.

Inquiry-Based Learning involves designing activities that encourage students to ask
questions and explore topics in depth. The teaching activities are designed to align with the
intended learning outcomes, and students are assessed based on their ability to understand and use
the language in the context of their inquiries.

Flipped Classroom involves designing teaching activities that encourage students to engage
with the language outside of the classroom, and using class time for activities that require
interaction and communication. The teaching activities are designed to align with the intended
learning outcomes, and students are assessed based on their ability to use the language in real-life
situations.

The training sessions were conducted using various methods to establish a friendly
atmosphere, including Think Pair Share, Think Write Pass, Praise Criticism Praise, etc. These
methods are based on collaboration and interaction.

Think Pair Share is a three-step collaborative learning technique that involves thinking,
pairing, and sharing. Students are given a question or prompt in the thinking step and are given
time to consider their responses individually. Students are paired with a partner and share their
responses with each other during the pairing step. During the sharing phase, pairs present their
responses to the entire class. Think Pair Share can be used in English language teaching to
encourage students to practice their speaking and listening skills. Teachers, for example, can ask
students to consider a topic or question related to the lesson, pair up with a partner, and discuss
their responses with one another. This can help students gain confidence in speaking and listening
while also allowing them to learn from one another.

Think Write Pass is a technique that combines individual thinking and writing with
collaborative sharing. In this technique, students are given a prompt or question and are asked to
think and write about their responses individually. After a set amount of time, students pass their
papers to a partner, who reads and responds to their ideas. This process can be repeated multiple
times, allowing students to receive feedback from different peers. In English language teaching,
Think Write Pass can be used to encourage students to practice their writing skills and receive
feedback from their peers. Teachers, for example, can assign students to write a paragraph about
a lesson-related topic and then pass their papers to a partner for feedback. This can assist students
in improving their writing skills, receiving feedback from a variety of sources, and practicing
providing constructive feedback to their peers.

Praise Criticism Praise is a technique that involves providing constructive and positive
feedback to peers. Students are asked to provide feedback on a partner's work, beginning with
praise for what they did well, then constructive criticism, and finally praise for their effort and
improvement. Praise Criticism in English Language Teaching Praise can be used to encourage
students to provide and receive constructive feedback. Teachers, for example, can assign students
to work in pairs or groups to provide feedback on each other's writing or speaking assignments,
employing the Praise Criticism Praise technique. This can assist students in developing critical
thinking skills, practicing giving constructive feedback, and increasing their confidence in
receiving feedback.

Didactic Implementation

The training also aimed to improve students' speaking abilities and provide activities for
future use and adaptation in their classrooms. Depending on the specific goals of the training
program, the activities provided to teachers using methods such as Think Pair Share, Think Write
Pass, Praise Criticism Praise, and so on can vary. However, here are some activities that can be
used to improve teaching skills when using these methods:

Think Pair Share: Teachers were given a list of discussion prompts related to the lesson topic
and instructed to select one to discuss with a partner using the Think Pair Share technique. They
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were asked to reflect on how the technique helped them better understand the topic and engage in
collaborative learning after the discussion. They worked in groups to design their own Think Pair
Share activity based on the lesson topic. They then presented their activity to the entire class and
discussed how it could be used in the classroom.

Think Write Pass: A writing prompt related to the lesson topic was given to teachers, and
they were asked to write a short paragraph using the Think Write Pass technique. They then gave
their writing to a partner for feedback and talked about how the technique helped them improve
their writing skills. Teachers were asked to work in groups to create their own Think Write Pass
activity related to the lesson topic, which they then presented to the entire group.

Praise Criticism Praise: Teachers were given a sample student's writing assignment and
asked to provide feedback on a partner's work using the Praise Criticism Praise technique. They
discussed how the technique assisted them in providing constructive feedback and developing
rapport with their students.

In addition to these activities, teachers were given examples of how to use these techniques
in the classroom and were shown how to use them effectively. Teachers can improve their teaching
skills and promote student engagement and learning by giving them opportunities to practice these
methods and receive feedback.

Finally, Constructive Alignment Theory and Backward Design are two instructional design
frameworks that can be used in the classroom to teach English. These frameworks assist teachers
in designing courses that are aligned with the desired learning outcomes and effectively promote
students' learning. Teachers can design teaching and assessment activities that align with these
frameworks using a variety of approaches and techniques, such as task-based language teaching,
project-based learning, and flipped classrooms. Think Pair Share, Think Write Pass, and Praise
Criticism Praise are examples of collaborative learning techniques that can be used in English
language teaching to promote student engagement and learning. These methods encourage
interaction, collaboration, and feedback, which can help students to build their confidence and
develop their language skills.

The Project's Outcomes

Despite some difficulties encountered during the training program, the project was a huge
success in terms of enhancing the professional development of participating teachers and
improving their knowledge and skills in creating and designing author's courses.

One of the difficulties encountered was teacher confusion about the distinction between
learning objectives and learning outcomes. As a result, only learning objectives were implemented
in schools and colleges, preventing instructional practices from being aligned with desired learning
outcomes. To address this issue, the training program clarified and guided teachers on the concept
of learning outcomes, assisting them in understanding their significance and effectively
incorporating them into their teaching practices.

Another difficulty was the misunderstanding of the approach-method-technique framework,
as well as warm-ups and lead-ins. These areas of teaching practice necessitated additional
clarification and assistance to ensure that teachers could confidently and appropriately incorporate
them into their lessons. The training program addressed these issues by providing clear
explanations, examples, and hands-on activities that allowed teachers to understand the
distinctions and effectively implement these elements.

The presentation stage of the lesson plan was also challenging for the teachers. To address
this issue, the training program emphasized explicit guidance and strategies for creating and
delivering engaging and effective presentations. The program aimed to improve teachers'
presentation skills and confidence in delivering impactful lessons by providing them with practical
techniques and resources.

Despite these obstacles, the training program was a success in terms of professional
development for teachers. Teachers gained valuable knowledge and skills in creating and
designing author's courses as a result of the program's comprehensive curriculum and hands-on
activities. They gained a better understanding of Constructive Alignment Theory and Backward
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Design, allowing them to more effectively align their courses with intended learning outcomes.
Furthermore, the incorporation of different teaching methodologies such as Task-Based Language
Teaching, Communicative Language Teaching, Project-Based Learning, Inquiry-Based Learning,
and Flipped Classroom provided teachers with a diverse range of instructional tools to engage and
support their students’ learning.

Conclusion

The PUDP Scaffolding Project was a success in terms of improving the professional
development of English teachers in Aktau, Kazakhstan. The training program gave teachers the
skills and knowledge they needed to create and design an author's course using various techniques
and approaches based on Constructive Alignment Theory and Backward Design. However, the
project encountered some difficulties, including teacher confusion about learning objectives,
learning outcomes, approach-method-technique, warm-ups, and lead-ins. To overcome these
challenges, the training program could be extended, and more emphasis could be given to these
areas. The teachers could also be provided with additional support and resources to clarify their
doubts and enhance their understanding. The training program provided the teachers with the
necessary skills and knowledge to create and design an author's course using different techniques
and approaches based on Constructive Alignment Theory and Backward Design.
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MOBBINIEHUE TPO®PECCUOHAJIBHOI'O YPOBHS YUUTEJIEN
AHI'JIMACKOT' O SI3bIKA YEPE3 ITPOEKT PUDP SCAFFOLDING: HAEA
CO3JAHMA U ITPOEKTUPOBAHUA ABTOPCKOI'O KYPCA

KypmambaeBa Kyiabi3 bajaradexkoBHa
Kaszaxckuil HallMOHANBHBIN MT€JarornyecKuil YHUBEpCUTET UMeHU Abas,
Anmatel, Ka3zaxcran
JanbmyxanoBa ®epy3a KozudaesHna
YuuBepcurer Ecenona, r.Akray, Kazaxcran

AHHOTALUSA

ITpoext PUDP Scaffolding (ITpodeccronanbHoe pa3BUTHE yUUTEIEH aHTTTUICKOTO SI3bIKA)
peanu3oBaH B Aktay, Kazaxcran, ¢ 11€J1b10 TOBBILIEHNS Ka4eCTBa 00yUEHUS aHTTIUICKOMY SI3BIKY.
[TpoexT HampaBiIeH Ha MPEIOCTABICHUE BOSMOXKHOCTEH MPO(ECCHOHAILHOTO PAa3BUTHUS YUUTENICH
AHIJIMICKOTO SI3bIKa HA pa3BUTHE HABBIKOB M 3HAHUH, HEOOXOAUMBIX /ISl CO3/1aHUsS U pa3pabOTKu
aBTOpPCKUX KypcoB. IIporpamma oOydenust juimnach 15 Henenb, B KOTOpOH NpUHSUIA yyacTue 43
yuutens. B kadecTBe OCHOBBI Ui pa3pabOTKU Kypca B MPOEKTE HUCIOJIb30BAIUCH NPHUHLIUIIBI
Constructive Alignment Theory u Backward Design. Dtu noaxo/sl, pa3pab0TaHHbIC yYUTEISIMH,
COOTBETCTBYIOT JAHHOMY KypCy M HaMEUYEHHBIM pe3yjibTaTaM OOydeHUs, HallpaBJICHHbIE Ha
NPEOCTABIICHUE YYalUMCs 3HAYUMOTO M YBIIEKaTeNIbHOTO ombiTa o0yueHus. Ha mpoTrshkenun
BCEH MporpaMmbl UCHOJIB30BAIUCH Pa3IMYHbIe UHTEPAKTUBHbIE METOAbI, Takue Kak Think Pair
Share, Think Write Pass u Praise Criticism Praise, s co3ganusi Ipy»KeCTBEHHON aTMoc(epsbl
Koymabopauy. DTH METOJbl HAIPaBJIEHbl HA MOOIIPEHHE AKTMBHOI'O y4yacTHs YUMTENeH U UX
s pexTHBHOTO 00yueHus. /i1 TOCTHKEHUS TaHHBIX [EJIeH HCIIOIB30BAINCH PA3INYHBIE METOBI
u noaxonsl. K wux w4yHMcioy OTHOCATCS: 1LeleBoe IpernojaBaHue s3blKa, IPernojaBaHue
KOMMYHHUKAaTHBHOTO METO/Ia, TPOEKTHOE 00ydeHne, 00ydeHne Ha OCHOBE 3allPOCOB U CTPATETUH
nepeBepHyToro kiacca. IIpoekr HampaBieH Ha TO, YTOOBl MNPEIOCTABUTh YUUTENAM
pa3HooOpa3HbIii HA0Op P(HEKTUBHBIX CTpaTeruii 00y4eHHs, KOTOPhIE MOBBICSIT BOBJICYCHHOCTD
CaMMX y4alllUXcs B M3YYEHHUH S3bIKA, a TaKXkKe CIIOCOOCTBYIOIIME PA3BUTHIO UX KPUTUYECKOTO
MBIIICHHS ¥ COTPYAHUYECTBA 32 CUET WHTETPALIUH TAHHBIX METOIHK.

KaroueBbie cioBa: mnossiienne kanupukanun, PUDP Scaffolding, aBropckumii xypc,
Constructive Alignment Theory, Backward Design, Think Pair Share, Think Write Pass, Praise
Criticism Praise.

KOCIBH JEHTEATH APTTBIPY, AFBLIINIBIH TLITI MYFAJIIMIEPIHIH
KOBACBI APKbLJIBI PUDP SCAFFOLDING: HAEAJIAP K¥PY )KOHE ’KOBAJIAY
ABTOPJIBIK KYPC

Kypmamo6aesa Kyanbi3 baaradexoBna
AGaii arbiHarel Kazak yITTBIK Me1arorukaiblK YHUBEPCUTETI,
Anmarel, Kazakcran
Hanbmyxanosa ®epys3a Ko3nbaeBna
EcenoB ynuBepcuteri, Akray Kanacel, Kazakcran

Anjgarna

KazakcranHbpIH AKTay KallaChIH/Ia aFbUIIIBIH TUTIH OKBITY CallachlH apTThIPY MaKCaThIH/A
Scaffolding PUDP sxo06ack! xy3ere aceipbuiibl. Koba aBTOPIIBIK KypCTapabl KYpy JKOHE 931piey
YIIiH KaKeTTI JaFAbpuIap MEeH OUTIMAI JaMBITyFa aFbUIIIBIH Tl MYFalIMIEpPiHIH KociOu mamy
MYMKIHJIKTEpIH ycbiHyFa OarbiTTasniran. OKy Oarnmaprnamacel 15 anrara co3puiabl, ofaH 43
MyFalliM KaTelcThl. KypcThl a3ipiiey yiniH Heri3 petinae xobana Constructive Alignment Theory
xkone Backward Design karumattapsl nmaiganaHpUabl. Myramimzaep o3ipiered Oys1 Tociiaaep
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OKYIIbIJIAPFa MAHBI3/IBI KOHE KBI3BIKTBI OKBITY TOXKipuOeciH Oepyre OarbITTalFaH OChl KypCTaH
XKoHe OeNriIeHreH OKy  HOTIDKeNnepiHe — coiikec  kememi. barmapiama  GapbIchiHzaa
BIHTBIMAKTACTBIKTBIH JOCTBIK axyasibiH KaybinTacTelpy yiniH Think Pair Share, Think Write Pass
xoHe Praise Criticism Praise CHSKTBI TypJii MHTEPAKTHBTI ojicTep KOIaHbUIABL. by omictep
MyFaliMIepaiH OelceHal KaTBICYbIH KOHE OJlapAbl THIMII OKBITYJbl BIHTAJIAHABIPYFa
OarpiTTanmrad. Ochl MakcaTTapra KOJ JKETKi3y YIIH OpTYpil oJicTep MEH Tociuaep
nainananeuibl. OnapaplH KaTapblHa TULAI MAaKCaTThl OKBITY, KOMMYHHKATHBTIK OJIICTI OKBITY,
KO00aIBIK OKBITY, Cypayiiap MEH TOHKEPUITeH CHIHBINTHIH CTPATETUSICHI HET131HE OKBITY KATaIbl.
Xoba myramimzepre OKyNIBUIAPIBIH TUIII YHPEHYTe KaThICYbIH apTTHIPATBhIH, COH/AN-aK OCHI
omicremenep/i OIPIKTIpYy apKbUIBI OJAPbIH CHIHH ONIAybl MEH BIHTBIMAKTACTBIFBIH JTaMBITyFa
BIKITAJI €TETiH THIM/Ii OKBITY CTpATErHsUIAPbIHBIH aJTyaH TYPJIi )KUBIHTHIFBIH YChIHYFa OaFbITTANIFaH.

Tyiiin ce3nep: Oimikrinikri aptTeipy, PUDP Scaffolding, aBTopnsik kypc, Constructive
Alignment Theory, Backward Design, Think Pair Share, Think Write Pass, Praise Criticism Praise.
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Abstract. The article examines the scientific foundations of neuromarketing, which lie at
the intersection of neuroscience, psychology and marketing, giving companies unique
opportunities to study consumer behavior at a level inaccessible to traditional methods.
Neuromarketing technologies allow us to look into the subconscious of consumers, analyze their
emotions, perceptions and motivation, providing objective data that can be used to develop
effective marketing strategies.

The practical application of neuromarketing covers a wide range of tasks: from advertising
testing and packaging design optimization to developing new products and improving customer
experience. These tools allow companies to make informed decisions, strengthen audience loyalty
and minimize risks. The author analyzes key methods and tools, as well as examples of successful
application of neuromarketing in organizational management.

Key words: neuromarketing, personalization, reputation, brands, customer experience,
pricing policy.

Introduction

In today’s dynamic and technologically driven world, the field of marketing is undergoing
a profound transformation. As consumer behavior becomes more complex and unpredictable,
traditional marketing strategies are being augmented—and often replaced—by scientific
advancements and innovative tools designed to uncover deeper insights into how people make
decisions. At the forefront of this transformation is neuromarketing, an interdisciplinary approach
that combines neuroscience, psychology, and marketing to shed light on the cognitive and
emotional processes that drive consumer behavior.

Neuromarketing is revolutionizing the way businesses approach their customers by
leveraging cutting-edge technology to analyze how the human brain reacts to various marketing
stimuli. Whether it’s an advertisement, a pricing strategy, a brand logo, or the texture of product
packaging, neuromarketing provides a comprehensive understanding of what captures attention,
evokes emotion, and ultimately motivates a purchase decision. This unprecedented ability to
decode subconscious responses has made neuromarketing an indispensable tool for companies
seeking to stay ahead in highly competitive markets [1].

Traditional marketing methods, such as surveys and focus groups, often fail to capture the
nuanced and subconscious factors influencing consumer choices. These conventional approaches
rely heavily on self-reported data, which is frequently skewed by biases, memory lapses, or social
desirability. For instance, while a survey respondent may claim to prefer eco-friendly products,
their actual purchasing behavior might reveal a preference for cost-effective alternatives.
Neuromarketing bridges this gap by moving beyond surface-level insights and delving into the
subconscious realm, where most consumer decisions originate. By studying brain activity, eye
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movement, and physiological responses, neuromarketing offers a “behind-the-scenes” look at how
consumers think, feel, and decide, providing marketers with actionable, data-driven insights.

The implications of neuromarketing extend far beyond advertising campaigns. Companies
can utilize this knowledge to optimize product designs, refine customer experiences, and develop
pricing strategies that resonate emotionally with their target audience. In a world where consumer
expectations are constantly evolving, the ability to anticipate and influence these expectations is a
significant competitive advantage. Moreover, as businesses increasingly operate in saturated
markets, where product differentiation is challenging, neuromarketing enables brands to connect
with customers on a deeper and more meaningful level, fostering loyalty and long-term
engagement [2].

This article delves into the foundational principles of neuromarketing, highlighting its
scientific underpinnings and the technologies that make it possible. It also explores practical
methodologies and tools employed in the field, accompanied by real-world examples of how
neuromarketing is transforming business strategies across industries. From optimizing advertising
campaigns to designing intuitive user experiences, neuromarketing is redefining the way
organizations interact with their customers and innovate in their respective markets.

Scientific Foundations of Neuromarketing

Neuromarketing is a multidisciplinary field that bridges the gaps between neuroscience,
psychology, and marketing, enabling a deeper understanding of the neurophysiological
mechanisms underlying consumer behavior. It offers a comprehensive framework for studying
how consumers perceive, recall, and respond to marketing stimuli, encompassing both conscious
and subconscious processes. This approach empowers marketers to create more targeted, effective,
and emotionally resonant campaigns.

The Role of Subconscious Processes in Consumer Behavior

Research suggests that a staggering 95% of consumer decisions are made subconsciously,
driven by emotions and intuitive processes rather than rational deliberation. These subconscious
drivers often bypass traditional analytical methods like surveys and focus groups, which rely on
conscious recall and self-reporting. Neuromarketing addresses this limitation by examining the
physiological and neurological responses that guide decision-making.For example:

- Emotional Triggers in Advertising: Subtle cues such as specific colors, music, or even
the pacing of an advertisement can activate brain regions responsible for pleasure and reward,
encouraging purchasing behavior without conscious awareness. A fast-paced, vibrant commercial
might evoke excitement and a sense of urgency, while a soothing, slower advertisement may foster
trust and relaxation.

- Scarcity and Urgency in Pricing: Limited-time offers stimulate the brain’s urgency
circuits, particularly in areas associated with risk and reward processing, prompting quicker
purchasing decisions. This effect has been demonstrated in retail settings, where time-sensitive
discounts lead to a measurable increase in sales.

Neuromarketing builds its insights on the understanding of key brain regions involved in
consumer behavior:

- The Limbic System: This core region governs emotions, memory, and instinctual
decision-making. It plays a pivotal role in determining preferences and desires. Marketing
strategies that incorporate storytelling, compelling imagery, or emotionally charged music
effectively activate the limbic system, fostering emotional connections with the brand. For
example, a heartfelt advertisement showcasing family moments may evoke nostalgia and trust,
aligning the audience emotionally with the product.

- The Neocortex: Known for its role in rational thinking and analysis, the neocortex
evaluates product features, pricing, and quality. While the limbic system may drive initial
attraction to a product, the neocortex is crucial for justifying the purchase decision. For instance,
a consumer may be emotionally drawn to a luxury car's design (limbic response) but rationalize
the purchase based on safety ratings and fuel efficiency (neocortical response) [3].
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- Sensory Pathways: The multisensory experience of a product significantly shapes
consumer perception. Visual elements like color and design, auditory cues like jingles, tactile
sensations like the texture of packaging, and even olfactory stimuli like in-store scents contribute
to product appeal. A luxury perfume brand, for example, may create an immersive in-store
experience by incorporating complementary fragrances and elegant visual displays, strengthening
emotional associations with the product.

The Evolution of Neuromarketing

Initially perceived as a niche discipline, neuromarketing has matured into a vital tool for
businesses across diverse sectors, from retail to digital platforms. This evolution has been fueled
by advancements in neuroscience, psychology, and technology, making neuromarketing both more
accessible and more effective.

- Early Applications: In its infancy, neuromarketing focused primarily on measuring
brain responses to advertisements and packaging. Techniques such as functional magnetic
resonance imaging (fMRI) and electroencephalography (EEG) were employed to gauge the
effectiveness of marketing materials by identifying which elements triggered positive neural
activity.

- Expansion to Behavioral Insights: Over time, neuromarketing has expanded beyond
advertising to encompass broader consumer interactions, including website usability, product
design, and in-store experiences. For instance, eye-tracking studies have been instrumental in
refining e-commerce layouts, ensuring that high-priority elements like “Add to Cart” buttons
capture immediate attention.

- Integration with Emerging Technologies: As artificial intelligence and big data
analytics have advanced, neuromarketing has integrated these tools to process vast datasets,
identify patterns, and predict consumer behavior with unprecedented accuracy. Portable devices
such as wearable EEG headsets and mobile eye-tracking glasses now make it easier for even mid-
sized companies to adopt neuromarketing strategies.

The interdisciplinary and adaptive nature of neuromarketing ensures its relevance in a
rapidly evolving business landscape. As more companies recognize the value of blending science
with marketing, neuromarketing continues to redefine how organizations connect with their
audiences. By decoding the complexities of consumer decision-making, it bridges the gap between
data-driven strategies and meaningful human experiences [4].

This scientific foundation not only highlights the transformative potential of
neuromarketing but also underscores its importance as a strategic tool in modern business
management.

Technologies and Methods of Neuromarketing

Neuromarketing utilizes a diverse range of advanced technologies to examine and interpret
consumer responses to marketing stimuli. These tools provide a unique window into the cognitive
and emotional drivers of behavior, allowing businesses to fine-tune their strategies based on
precise, data-driven insights. Each method targets specific aspects of consumer psychology and
behavior, enabling a multifaceted approach to understanding and influencing purchasing decisions.

Functional Magnetic Resonance Imaging (fMRI)

Functional Magnetic Resonance Imaging (fMRI) is a powerful neuroimaging technique
that measures changes in blood flow within the brain, indicating which regions are active in
response to specific stimuli. By identifying the areas associated with emotions, memory, or
decision-making, fMRI provides critical insights into how consumers perceive and evaluate
marketing content.

Capabilities: fMRI scans offer high spatial resolution, allowing researchers to pinpoint
which brain regions are activated by different elements of a marketing campaign, such as visual
imagery, slogans, or auditory cues. This makes it particularly effective for assessing emotional
engagement and long-term memory retention.

Applications: A beverage company, for example, used fMRI to analyze consumer reactions
to various packaging designs. The study revealed that sleek, modern designs activated brain
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regions linked to reward and pleasure more strongly than traditional layouts. This insight informed
the company's decision to rebrand with minimalist packaging, resulting in increased sales and
positive consumer feedback.

While fMRI is one of the most precise tools in neuromarketing, it is also costly and
resource-intensive, often making it more suitable for large-scale corporations or groundbreaking
studies [5].

Electroencephalography (EEG)

Electroencephalography (EEG) measures the brain's electrical activity through sensors
placed on the scalp, capturing responses in real-time. Unlike fMRI, which is suited for detailed
spatial analysis, EEG excels in temporal resolution, allowing researchers to observe how consumer
emotions evolve moment-to-moment.

Capabilities: EEG detects subtle emotional shifts, such as excitement, boredom, or
frustration, as they occur. This makes it ideal for analyzing dynamic content like advertisements,
video clips, or website interfaces.

Applications: EEG was used in a study to evaluate the effectiveness of TV advertisements.
Researchers found that ads with fast-paced visuals and rhythmic music sustained higher
engagement levels compared to slower, dialogue-driven ads. This insight helped advertisers
optimize their storytelling techniques, leading to improved audience retention and brand recall.

EEG is particularly valued for its portability and cost-effectiveness compared to fMRI,
making it a popular choice for businesses seeking actionable insights without significant financial
investment [6].

Eye -Tracking Technology

Eye-tracking technology focuses on understanding visual attention by monitoring where,
how long, and in what sequence consumers look at different elements of a stimulus. This method
Is essential for assessing the effectiveness of visual designs in advertisements, websites, and
physical spaces like retail stores.

Capabilities: By tracking gaze patterns and focus duration, eye-tracking reveals which
components of a marketing message—such as logos, call-to-action buttons, or product images—
capture attention and which are overlooked. It also helps identify potential distractions that detract
from the intended message.

Applications: An e-commerce platform implemented eye-tracking studies to optimize its
product page layout. Results showed that users' attention was initially drawn to large, colorful
banners but quickly diverted to pricing information. Based on these findings, the platform adjusted
its layout to prioritize product images and "Add to Cart" buttons, increasing conversion rates.

Eye-tracking is versatile, finding applications in digital marketing, product design, and
even brick-and-mortar store layouts. It offers businesses a tangible way to improve customer
interactions with their brand.

Physiological Measurements

Physiological measurement tools, such as heart rate monitors, galvanic skin response
(GSR) devices, and breath analysis systems, assess the body’s automatic reactions to stimuli.
These methods provide a deeper understanding of emotional states, such as stress, excitement, or
relaxation, which are crucial for evaluating how marketing messages resonate with consumers.

Capabilities: Physiological measurements capture involuntary responses that occur below
the level of conscious awareness. For instance, an elevated heart rate might indicate excitement or
anxiety, while a heightened GSR can signal strong emotional arousal.

Applications: A luxury car manufacturer used GSR to evaluate showroom designs. The
study identified specific features, such as ambient lighting and the arrangement of high-
performance vehicles, that elicited excitement among potential buyers. By refining these elements,
the company enhanced the overall customer experience, resulting in increased purchase intent and
customer satisfaction.
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These tools are particularly valuable in scenarios where emotional engagement is a key
driver of consumer behavior, such as in premium product segments or high-stakes marketing
campaigns.

Emerging Technologies in Neuromarketing

As technology advances, neuromarketing is incorporating innovative tools that make it
more accessible, efficient, and scalable:

- Wearable EEG Devices: Compact and portable EEG systems allow researchers to
collect data in real-world environments, such as during in-store shopping or live events.

- Facial Expression Analysis: Software that decodes microexpressions provides insights
into how consumers react emotionally to marketing content, without the need for intrusive devices.

- Artificial Intelligence (Al) Integration: Al-powered algorithms analyze vast datasets
from neuromarketing studies, identifying patterns and generating predictive models to forecast
consumer behavior.

By combining these sophisticated technologies, neuromarketing offers businesses a
comprehensive toolkit to explore and influence consumer behavior. Each method, whether used
independently or in tandem, provides unique insights that empower organizations to design more
engaging, impactful, and emotionally resonant marketing strategies [7].

Practical Applications of Neuromarketing

Neuromarketing has transcended its initial niche appeal to become a key tool in various
business strategies. Its ability to blend scientific insights with creative marketing allows
organizations to optimize their campaigns, enhance customer experiences, and strengthen brand
loyalty. By tapping into subconscious consumer responses, companies can design products,
services, and marketing strategies that resonate deeply with their target audiences.

Optimizing Marketing Campaigns

Marketing campaigns thrive on their ability to create an emotional connection with the
audience. Neuromarketing ensures that these campaigns are not only innovative but also based on
scientific evidence that maximizes their impact.

- Case Study: Coca-Cola. Coca-Cola utilized EEG and eye-tracking technologies to study
consumer reactions to various advertisements. The findings revealed that animated sequences of
soda being poured into a glass activated brain regions associated with pleasure and reward more
strongly than static visuals. These insights prompted Coca-Cola to adopt more dynamic and
engaging visuals in their ad campaigns, leading to increased viewer engagement and higher brand
recall.

- Emotional Storytelling. Storytelling is a powerful tool in marketing, particularly when
it aligns with universal values like family, love, or resilience. Neuromarketing helps pinpoint the
specific moments within a narrative that evoke the strongest emotional responses. For example, a
car manufacturer might craft an ad featuring a road trip with family moments, using
neuromarketing to refine the emotional pacing and ensure maximum audience resonance. Studies
have shown that such emotionally driven ads not only enhance brand perception but also lead to
stronger customer loyalty.

Additionally, neuromarketing enables marketers to test various formats and mediums, such
as short videos, social media posts, or interactive advertisements, to determine which approach
garners the most engagement from their target demographic.

Improving Customer Experience

Customer experience is a critical factor in building brand loyalty and driving conversions.
Neuromarketing provides actionable insights to refine customer journeys, ensuring that
interactions with a brand are seamless and satisfying.

- Interface Design. Companies like Amazon rely on neuromarketing to optimize their
website interfaces. Eye-tracking studies have revealed that emphasizing key features, such as "Add
to Cart" buttons, with contrasting colors and strategic placement significantly boosts conversion
rates. Furthermore, neuromarketing insights allow e-commerce platforms to streamline user
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navigation, making it easier for customers to locate desired products and complete their purchases
effortlessly.

- In-Store Optimization. Retailers use neuromarketing to analyze shopper behavior in
physical environments. Walmart, for instance, employs heat-mapping technology to study
customer movement through aisles. These insights help the retailer adjust product placements and
aisle layouts to improve traffic flow, encourage impulse purchases, and maximize sales. For
example, placing high-demand items at the back of the store forces customers to pass by other
enticing products, increasing overall basket size.

Neuromarketing also extends to sensory enhancements in stores, such as ambient lighting,
music, or scents, which can subtly influence customer moods and behaviors.

Enhancing Product Development

The process of creating and refining products is another area where neuromarketing has
proven invaluable. By analyzing consumer reactions to prototypes, designs, and features,
companies can minimize risks and ensure their offerings meet customer expectations.

- Packaging Design. Packaging is often the first point of contact between a consumer and
a product, making it a critical element of branding. Neuromarketing studies have shown that tactile
elements, such as embossed patterns or matte finishes, can enhance perceptions of quality and
luxury. Unilever, for instance, used neuromarketing to redesign its Magnum ice cream packaging,
incorporating premium textures that contributed to a significant increase in sales.

- Flavor Testing. In the food and beverage industry, neuromarketing helps optimize
product formulations by studying neural responses to taste and texture. Nestlé used this approach
to refine the sweetness levels in its products, ensuring they appealed to a broader audience without
overwhelming the palate. Such studies are particularly valuable in launching new products tailored
to regional tastes and preferences.

Strengthening Brand ldentity

Building a strong and memorable brand identity is essential for fostering customer
loyalty. Neuromarketing offers tools to assess how audiences perceive brand messages, values,
and aesthetics.

- Apple's Strategy. Apple exemplifies the strategic use of neuromarketing to reinforce its
brand identity. By employing minimalistic packaging and clean, innovative advertising, Apple
triggers brain regions associated with trust, simplicity, and premium quality. Neuromarketing
studies confirm that this approach resonates with consumers, fostering a sense of exclusivity and
innovation that defines the brand’s global reputation.

- Reputation Management. During periods of rebranding or crisis management,
neuromarketing can be instrumental in monitoring public sentiment. For example, companies
undergoing a logo redesign can use neuromarketing to test audience reactions before finalizing the
change, reducing the risk of negative backlash. This method enables businesses to adjust their
communication strategies in real-time, ensuring a smooth transition.

Strategic Pricing

Pricing strategies often influence consumer behavior more emotionally than rationally.
Neuromarketing helps businesses design pricing models that maximize perceived value while
maintaining brand integrity.

- Anchoring Effect. Presenting a premium-priced item alongside more affordable options
creates a psychological anchor, making the mid-range product appear more desirable.
Neuromarketing studies using fMRI have shown that this strategy activates decision-making areas
of the brain, leading to increased sales of mid-tier offerings.

- Discount Psychology. Research has demonstrated that discounts trigger a dopamine
release in the brain, creating feelings of excitement and satisfaction. Neuromarketing can identify
the optimal discount thresholds that evoke strong emotional responses without devaluing the
product or brand. Retailers can then apply this knowledge to craft promotions that drive sales while
preserving profitability.
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Challenges and Ethical Considerations
Despite its numerous advantages, neuromarketing is not without challenges. Addressing
these issues is essential to ensure its ethical and effective implementation.

- High Costs. Advanced technologies like fMRI and EEG require significant financial
investment, limiting their accessibility to larger enterprises. Companies with smaller budgets often
rely on less expensive methods, such as eye-tracking or physiological measurements.

- Ethical Dilemmas. The collection and use of consumer data, especially brain activity,
raise concerns about consent and privacy. Neuromarketing must operate under strict ethical
guidelines to build trust with consumers and avoid potential reputational risks. For example, clear
communication about the purpose and scope of data collection can alleviate privacy concerns.

- Data Interpretation Complexity. Neuromarketing requires skilled professionals to
interpret the vast and complex datasets it generates. Misinterpretation of data can lead to
ineffective strategies or misguided decisions, underscoring the importance of investing in qualified
analysts and researchers.

Future of Neuromarketing

The future of neuromarketing is shaped by advancements in technology, particularly
artificial intelligence (Al) and machine learning, which promise to enhance its capabilities and
accessibility.

- Portable Devices. Wearable EEG devices and mobile eye-tracking systems are making
neuromarketing tools more portable and affordable, allowing businesses of all sizes to incorporate
them into their strategies. These devices enable data collection in real-world settings, such as
during shopping trips or live events, providing richer and more authentic insights.

- Al Integration. Al algorithms are revolutionizing neuromarketing by automating the
analysis of large datasets and identifying patterns that human analysts might overlook. This
integration enhances predictive accuracy, enabling businesses to anticipate consumer preferences
and behaviors with greater precision.

Conclusion

Neuromarketing transcends traditional marketing approaches, offering a scientific lens
through which businesses can understand and influence consumer behavior. By uncovering the
subconscious drivers behind decision-making, companies can craft products, services, and
campaigns that resonate deeply with their audiences.

As the field evolves, the integration of emerging technologies such as Al and portable
devices will make neuromarketing more accessible, efficient, and impactful. In an ever-
competitive landscape, neuromarketing is not just a tool but a strategic advantage that empowers
businesses to connect with consumers on a profound level, fostering loyalty and long-term success.
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HEVPOMAPKETHHI': HAYYHBIE OCHOBBI M ITPAKTHYECKOE
INPUMEHEHME B YIIPABJIEHUU OPI'"AHU3ALIMEHN

Mbebiakacaposa M.
Komnanus SmallTalk2.me, Can-®panrucko, CILIA

AHHOTanus. B cTaThe paccMaTpUBaIOTCs HAyYHbBIE OCHOBBI HEHPOMApPKETHHIA, JIEXKAILNE
Ha CTbIKE HEHpOHAyKH, IICUXOJIOTMM W MAapKETHHIra, Jalollue KOMIIAHHUAM YHHKaJIbHbIE
BO3MOXHOCTH Ul M3Y4YEHUs THOTPEOMTENbCKOrO TIOBEAECHUS Ha YPOBHE, HEIOCTYIHOM
TpaJMLIMOHHBIM METOJaM. TeXHOIOIMH HEWPOMAapPKETHUHIa IT03BOJISIOT 3arJIIHYTh B I10JCO3HAHNE
noTpeOuTenei, aHaaM3MpoBaTh HMX OSMOLMH, BOCIPHUATHE M MOTHUBALMIO, TMPEAOCTABIAL
OOBEKTHUBHBIE JaHHBIE, KOTOpPbIE MOMKHO HCIOJB30BaTh JJs pa3paboTKu 3()PEeKTUBHBIX
MapKETHUHIOBBIX CTPATETU.

[IpakTHueckoe NMpUMEHEHNE HEMPOMApPKETHHIa OXBAThIBACT IMIMPOKHUM CHEKTpP 3a1ad: OT
TECTUPOBAHUS peKJIaMbl M ONTHUMHU3ALUH Tn3aiiHa YIAKOBKH J10 pa3paOOTKU HOBBIX MPOITYKTOB U
MOBBIIICHUS] KJIMEHTCKOTO OMbITa. OTH HMHCTPYMEHTHI MO3BOJISIIOT KOMIIAHUSIM TNPUHUMATD
000CHOBaHHbIE PELICHNS, YKPEIUIATH JIOSUIBHOCTh Ay AUTOPUU U MUHUMHU3UPOBATh PUCKHU.

ABTOp aHaANM3HUPYET KIHOYEBbIE METO/Abl U MHCTPYMEHTHI, & TAK)KE MPUMEPHI YCIEIIHOTO
IIPUMEHEHUS HENPOMapKETUHTa B YIIPaBICHUH OpraHU3aIUuei.

KuaroueBble ciioBa: HEWpPOMAapKETUHI, TEpCOHANU3allUs, penyTauus, OpeH[bl,
KJIMEHTCKUH OIBIT, IEHOBAsI MOJIUTHKA.

HEVPOMAPKETHUHI': MEKEMEH| BACKAPYJIAFbI FBLJIBIMA HETI3JIEP
KIOHE ITPAKTUKAJIBIK KOJIIAHY

Mbin:xacapoBa M.
SmallTalk2.me xommanusicer, Can-®@panrmucko, AKIII

AHHoOTauMs. Makanaza HEBPOJOTHSHBIH, TICUXOJOTHAHBIH JKOHE MAapKETUHITIH
KUBUIBICBIHIA JKaTKaH  HEWPOMApKETHUHTTIH  FBUIBIMH  HETi3Zepl  TaJKbUIaHAIbI, Oy
KOMITaHUsJIapFa TYTHIHYIIBUIAPIbIH MiHE3-KYJIKBIH ISCTYPIIi 9JICTEp YIIIH KOJKETIMCI3 IeHreiiie
3epTTeyre Oipered MyMKiHAIKTep Oepeni. HelipoMapkeTuHr TexHOJOTHsIapbl THIMIL
MapKETUHITIK CTpaTerusiiap/sl 93ipiey YIIiH Hai1ananblIybl MYMKIH OOBEKTUBTI JepeKTepMeH
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KaMTaMachl3 €T€ OTBIPBIN, TYTHIHYIIBUIAPABIH CaHAChIHA YHLUIYTe, OJIApJbIH 3MOIMSIIAPbIH,
KaObUIAayIapbl MEH MOTHBAIIMSUIAPBIH TAJIayFa MYMKIHIIK Oepei.

HeiipoMapkeTHHITI TMPaKTHKAIBIK KOJJIAHY KEH ayKbIMIbl MIHACTTepAl KaMTHUbL:
YKapHaMaHbI TECTUICY ICH JKOHE KarTaMa TU3aliHbIH OHTaHIaH IBIPY1aH JKaHa OHIMIEP/Ii d3ipiieyre
YKOHE TYTHIHYIIBUIAP TOKIPHOECIH )KaKcapTyFa JeiiH. byl Kypannap koMaHusuiapra Heri3Ie/reH
nrenriMaep KaobuiayFra, ayIUTOPUSHBIH aJajl/IbIFbIH HBIFAWTYFa JKOHE TOYyEKeNJepai a3alTyra
MYMKIHJIIK Oepe/i.

ABTOp Heri3ri omicrep MeH Kypajjapibl, COHAaW-aK YHBIMIACTBIPYLIBUIBIK
MEHE/DKMEHTTE HEHPOMAPKETHHITI COTTI KOJ/IaHy MBICAIIAPbIH TaJI A IbI.

Tylin ce3aep: HEHPOMapKETHHI, NEepcOHaIM3alUMs, Oenen, OpeHATEp, TYTHIHYLIbI
TOXKIpuOeci, Oara casicaThbl.
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AngaTna. Makana TakpIpblObl OOWBIHINA OYFaH JIEHIHT1 3epTTeyIepae KapacThIpblIMaraH
TOMEHJIETiIed Mocenenep MIennMiH Tabaapl: UUQPIaHABIpYy AQYIpiHAErT TUIAIK TyIFa
KaJIBIITACTRIPY/BIH EpEeKIICTiKTepl Oipi3ai JKoHE JKyWenmi TypAe TalgaHazbl; HHQPIaHIbIpY
JIOYIpiHAETi TIAAIK TYJIFa KaJbIITACTBIPYIBIH €pEeKUIeNiKTepiHe ToH Oenriiep aHbIKTalajbl,
OJIapJIbIH YITTHIK KOATHI AKBIH Ay 1aFbl MAaHBI3bI KOPCETieal; MUu(pIaHabIpy 1oyipiHILET] TIIIK
TYJIFa KaJbIITACTBIPYJbIH KOTHUOTHIITIK CHIAaTTaManapbl MEH MparMaTHKAIbIK I[apTTaphbl
AHBIKTAIAB;, MHPPIAHIBIPY AQYIPIHAET! TIMIK TYIFA KaJIbIITACTBIPYIBIH EPEKIICITIKTePiH
Tajnjay apKbUIbl JYHUEHIH YITTHIK OCHHECIH aHBIKTAaUThIH TUIAIK KYpalljap CUMaTTala lbl; 3epTTey
HBICAaHBIHA AJIBIHBIN OTBIPFaH LUGPIAHABIPY ASYIpIHAET] TUIMIK TYIFa KalbIITaCTHIPYIBIH
epeKIIeTiKTepiHe ToH OeNriiep aHbIKTaNajbl, TalaHalbl, TYKBIPBIMIAP JKacalaibl. ATajFaH
MaKaJaHbIH UAEICHI OCHI KarbIHAH ©3€KT1 O0IMAaK.

Maxkananviy makcamol — UUGPIAHABIPY AQYIPIHAET] TIIAIK TYIFa KaJIbIITACTHIPYIbIH
epeKIleTiKTepiHe Tajjay jkacay. ATanFaH MakcaTKa >KeTy YUIIH Kelecl 3epTTey MIHIEeTTepl
KOUBLIAABL: «IUGpIaHabpy», «digital natives», «IMTUTaTU3alU», CTUIIK TYIFa», «BUPTYaIIbl
TULAIK TYIFa», «IUCKYPCTBIK Tajljay» YFhIMJIApbl HIETENAIK »OHE OTaHIBIK 3epTTeyIIiIep
eHOeKTepl apKbUIbl 3epieTIeHe I1; aTallFaH YFbIMJIAp/IbIH Ka3akK, OpbIC, aFbIIIIBIH TUIAEPIH/IE KalllaH
naiga OOJFaHBl CANBICTHIPBUIANIBI, aHBIKTaMa Oepyaeri TUIAIK KypalJapAblH YJITTHIK-MOJIEHU
epeKIIeNiKTepl aHbIKTaJIabl; AaHTPONOLEHTPUCTIK MapaJurMa asChlHIa TajlAaHaabl, KOPBITHIH/IbI
Kacajalel, 3epTTEYAIH YFBIMIBIK-TEPMHHOJIOTHSUIBIK amlmapaThl HaKTBUTAHAABI; TUQPIAHIBIPY
JOYIpiHJerT TULMIK TYIFa KaJbIOTACTBIPYIbIH EpEeKIIeNiKTepiHe ToH Oenruiepi cumaTTaiajbl;
TUIIIK TYJIFa KQIBIITACTHIPYABIH €PEKIIETIKTePIHE JKaH-KAKThI TaJIay KYPri3iiei, OHbIH TUITIK
HKOHE QJIEYMETTIK epeKIIETIKTepl aHbIKTANAIbl; TULAIK TYJIFa KaJIbIITACTHIPYbIH KYPBIIBIM/IbBIK-
(GYHKIIMOHAJIBIK YJITICI JKacanaibl; TUIIK TYJIFa KaIbIITaCThIPYIbIH €PEKIIECTIKTEPIHIH aHbIKTAY
MakcaTbIH/la FajamjaopJa Wi KOJIAAHBUIBI JKYPreH TEePMHUHACP XHHAKTAJbII, JIEKCUKAJIBIK
MaFrbIHaJIapbl MEH KOJJIAHBICTAPBI YCHIHBLIAIBI.

Maxkananvly  2vliblmMu  Jcananviesl  —UQPIAHABIPY  ASYIpIHIEri TIAIK — TyIFa
KaJIBIITACTRIPY/IBIH €PEKIIENIKTepl alFaml peT JUCKYPCTHIK Tallay JKacalybIMEH aHBIKTAJaJlbl.
Fanamropna KapeIM-KaThIHac »acay VITICIHIH e3repyiHe OailaHbICTBI: YaKbIT YHEMJEY
MakKcaThlHJIa CO3/Iep/Al KBICKAPTHIN XKa3y, CO3JEP/Al CaHMEH ajaMacThIpy, O0ac opinTi Ka3ymbl
KosijaHOay, THIHBIC OenriiepiHeH Oac TapTy, ececiHe 3MOJA3M, CMaWIMKTepAl MNaijanaHy —
nudpraasasIpeUIFaH opTara Oeiimaeny cebebiHeH maiima Oomnael. OchuUlaiina, TUTHTATA3AIUS
noyipiHe OediMaenreH TIUIIK TYIFa KaJIbINITACTBIPYAbIH EpeKUIeNiKTepl JMHIBUCTUKAJIBIK
3epTTeyJIep/iH KaHa OaFbITBIH AIllbII, JKaHAIIa KO3KapacleH KapayFa KaXeTTUTIK TYBIHAATTHI
Tingik Tyirara OepiiareH aHbIKTamMa aJ1i KyHre Aeiin XX Fachlp 3epTTeyLIiIepiHiH eHOeKTepiHae
YCBHIHBUIFaH TY)KbIpbIMAaMaiapra cydeHenai. Jlemek, HmU@praHAblpy ASYIpiHAErl TUIAIK TYJIFa
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KAJIBIITACTRIPYIBIH  CPEKINCTIKTEpIHEe Tajjay jkacay, jKaHa aHbIKTamMa Oepy MaKaJaHbIH
JKaHAIBIFBI OoyibIn caHanaabl. Lludpnanapipy AQyipiHAEri TUIMIK TYJIFa KaJIBIITACTHIPYIBIH
KYPBUIBIMBIK-(DYHKIIMOHAJIIBIK YIITiCI JKacaliabl. ATalFaH KypbUIBIMIBIK-()YHKIIMOHAIBIK YIIrl
e3apa 0ailIaHBICTHI TOPT OJIOKTAH TYPAbl: MAKCATTHI, TECOPUSIIBIK-ICTEMEITIK, TPOLIECCY A IbIK-
Ma3MYHJIBIK JKoHE Oaraliay-HOTHKEIIK.

Tyiiin ce3nep: Ludpnanapipy, digital natives, aururanuzanus, TUITIK TYIFa, BUPTYaJIbl
TUIIIK TYJIFa, TLT MOJICHHUETI, COMIICY MOJICHUETI, AUCKYPC, TUCKYPCTHIK TaJIIay .

Kipicme.

[udpranaeipy — Kazipri 3aMaHHbIH 0acThI YpaicTepiHiy Oipi. by mporiece agam emipiHiH
OapJIbIK cajlachlHA, COHBIH IMIIHJE TLITE JIe eeylli ocep eTelll. OJIeMIIK TOKipuoere CyHeHcek,
nupIaHIBIPYIGIH TUT cascaThlHA BIKMATBI TYPJl elepae dpKajail kysere acyna. MocereH,
HIETENTIK FanbIM /[36u0 Kpucman TINAIH WHTEPHETTET1 POJIH 3epTTemn, IUGPIBIK KEHICTIKTE
JICKCUKAJIBIK KOHE TpaMMaTHKAIBIK ©3TepICTepiH OpbIH alnyblH Kepcerce, A.baumypcuinynsl
aThIHAAFbl T11 OLTIMI MHCTUTYTBHIHBIH 3€pTTEYLIUIEp] Ka3akK TUTIHIH HUQPIBI OpTaaa AaMybl MEH
OHBIH MYMKIHIIKTEePiH KapacTeIpraH. X XI FaceIp — TEXHOJIOTUSI MEH aKnapat adyipi. by ke3eHHiH
0acThbl epeKIIeNniri — kaHa YFeIMIap MEH TepMUHAEPAiH naiaa 6omysl. Ka3ak TiniHAe KenTereH
KaHa ce3lep HUQPIAHABIPY YIepici apKbUIbI C€HIN, 3aMaHayd YFeIMAApAbl Oinmipyme. by
ce3aepAiH ko0l aFbUIIIBIH TITIIHEH ayAapblIMail TiKelel ajablHyaa.

Mpicanbl, meTenmiK FanbM Jowcon Maxceenn: « TUINIH JaMybl YIIiH KipMe co31Iep KaxerT,
Oipak oylapAblH IIaMaJaH ThIC OOMybl YITTBIK EPEKIIEeNIKTI oJiciperedl», — Aeumi. An
KazakcTaHablK rameiMaap : «Kazak Tini e3 TaOuraTsiHa OeHiMIeNe OTBHIPHIN, )KaHa YFBIMIApAbI
KaObUIAayhl THIC, Oipak Oy ypaic Tial ury0apiayra oKelIMeyl KaxeT», — el CaHalIbl.

Kazak Timi Oyrigge wudprasaplpy AoyipiHIE JKaHAa CBIH-KAaTepJIepMEH Karap
MYMKIHZIIKTepre e ue 00iabl. MakalaHblH ©3€KTUIIN — TEXHOJIOTHUSIIBIK JaMy apKbUIbl Ka3ak
TUTIHIH MOpTEOeCiH apTThIpy MOCENECiH TalKbuiay. Bysl >KyMBIC MIETENAiK >KOHE OTaHIBIK
3epTTEeYUIUIEPAiH MIKipJepi MEH MPaKTUKAIBIK MbICaTIapFa CyieHe/Il.

Herisri 0eaim. [{udpnanaeipy 19yipi KOMMYHUKaIUMSHBIH JKeZeJl KApKbIHMEH JaMyblHa
KOJ aThl. IHTEpHET, a1eyMeTTIK XKeJiiep MeH MOOUIb/1I KOChIMILIANIap Ka3aK TUTIHIH KOJIAAHbIC
asiChIH KEHEWUTTI. Anaiifa, Oy KyObulbIc OipKaTap KUbIHIBIKTAPABI Aa bl KEJJl.

Hlerennix Fanbvm /[36u0 Kpucman undprasablpy TULAL XKbUIAaM ©3TepTETiHIH aTall oTce,
Ka3aKCTaH/bIK 3epTTEYLIUIEPAIH MiKipi OoibIHIIa, OYJI @3repicTep Ka3ak TUTIH 1aMbITyFa epeKIe
MyMKiHIiK Oepeni. Msicanbi, Qazlatyn.kz xone Termincom.kz mmardopmanapsl kKazak TinmiHe
KATBICTBI TEPMHUHJEP/II KYHesern, JaThlH TpadUKachiHa KOIIy >KYMBICTAPBIH XKY3€Tre achipyjia.
[Mudpnanaeipy noyipiHe Ka3ak TiJTiHE KONTEreH )KaHa KipMe ce3/ep eHe Oactaapl. MoceneH:

Opsicma-Kazakua AFBLIIIBIHIIA MarpiHachl

Bbpayzep To browse- kapay WuTepHeT pecypcTapapl i31ey
KOHE Kapay Oarapiamacsl

Ieiimep A game - oifprH Kommbrorepiik OMBIHFa
KBI3BIFYIBUTBIK TaHBITaThIH
ajgam

Hucrei A display- kepcety AKmaparTapibl BU3yalbl TYPIe
KOPCETETiH KYPBUIFbI

Hpaiisep To drive- 6ackapy KommbloTepain — onepanusiibK
KyHeciH KOHE OHBIH

anmaparTelk ~ KOMIIOHEHTTEPIH
OaimaHbBICTBIPATHIH Oaraapiama

Jlorun To log in- xyitere kipy ABTopu3anus yLIiH
KOJIJIAHBUIATBHIH €CiM, KYPBUIFbI

HoyTOyk A notebook- kitamiia [TopTaTUBTI KOMIBIOTEP

IToct A post- xapusiiay brorra  Hemece  ¢opymuaa

JKapusjiaHraH Xa6apnaMa
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103ep A USer-KoimaHyIbl KommproTep maigamanynbsIChl

Yar Chat- osHrimenecy, cyxbarracy Xabapiamanap APKBUTBI
ceiiecyre apHaJIFraH
OaraapinaMa

KonTeHnt Content- masmyH AKnapaTTelK ~ MaTepHaIaapibl
xKapusiiay

Ounaiin Online- KAIIBIKTHIKTaH | VIHTepHET apKplIbl KOCHLTY

OaiiylaHbIC

Xemirer Hashtag- 6enri OJeyMeTTIK KeIiie
KOJIJAHBUIATBIH ~ CO3  HeMece
TipKec, «H» OenriciMmeH
Oacranasl

Be6-caiir Website — amisIk opsiH, anag Hurepuerre OpHaJacKaH
aKmapaTThIK TaTdopMa Hemece
oOer.

Daiin File- »xunak Jlepektep  Hemece  akmapar
CaKTaJaThIH 3IEKTPOH/IBIK
KyKat

By ce3nepain Koramzia KOJNAHBUIYBI Jkuijen kenemi. bipak op0ip >xaHa TepMHHII
KaObUIAay1a YITTHIK €PEeKIIeTIKTepiMI3 Il eCKepreH JKeH.

Kipme cesnepain eHrizimyi Oenrisi Olp KaKeTTUTIKTEH TyBIHAAWIbl. MpIcaibl, Ka3ak
TUTIHIEe OYpBIHHAH KaJlbIITaCKaH VFhIMJIApFa Colikec Oaslama OOJIMaraHIIBIKTaH, MeEXHON02US,
9KOHOMUKA, &bLIbIM CUAKTHI callaliap/laH KONTETeH jKaHa Co3/1ep allbIHbL. Yam, OHaaliH, d1emenm,
KOHMmMenm CEKUIl TePMHUHIEP OCHIHBIH aWKbIH MbICANbl. OpOip CO3iH Ka3aK TILIIHE eHTri3lIyl
TITH CO3/IIK KOPhl MEH TEPMHHOJIOTHSUIBIK 0a3aChlH KCHEHUTKEHIMEH, KeHOip kKarmaiiaa Tk
yilieciMIiTiKKe Kepi 9CepiH TUT13yl MYMKIH.

Kazak TijmiHe eHreH KipMme ce3aepiiH 0ackiM OeJiri aFbUIIIBIH JKOHE OpbIC TUIIEpiHEH
anbiHFaH. by ynepic ahannany MeH nudpranapipy A9yipiHie TULAIH jKaHa YFBIMAAPAbI UTepy
KaXeTTutirineH TybiHaanel. Meicaibl, Wi-Fi ce3i «Wireless Fidelity» neren marbiHaHbI Oi11ipiI,
CBIMCBI3 HHTEPHETKE KOChUTY TEXHOJIOTUSACHIH CUNAaTTaiiibl. Bysl TepMUH Ka3ak TITHIE «CbIMCbI3
batinanvicy aen OeriMaenin, KeHiHEH KOJIIaHbIC TalTEI.

Kipme ce3nepaiH Tafrbl Oip YJIKEeH OeJliriH OpbIc TUTIHEH €HI'€H co3/iep Kypaiiipl. MbIicasl,
oupexmop, npobnema, npoyecc CUSKTbl TEPMUHJIEP Ka3aK TIIIHE €PTEPEeK €HCE Jie, OJapIblH
OacTankpl OpbIClIa HYCKaldapbl KOJJAHBICTAH LIBIKKAH KOK. Bys ce3ziepliH TilmiMi3re eHyi —
TapHUXH, 9JIEYMETTIK KOHE MOJICHH bIKIAIAapAblH HoTHKecl. OpbIC TUTIHEH €HI'€H KipMe ce3/iepre
MBbICaJIJap KeNTipeTiH Oocak,

Opsicma Ka3zakma MarpiHachl
Hupexrop Bacuibt Mekeme  Hemece  YUBIMABI
OackapaThlH ajiaM
[Ipobnema Moacene KubiHABIK ~HeMece MICHIIMIH
Ta0YJIbl KAXKET ETETIH CypaK
[Iponecc Ypaic benrini oip iC-9peKeTTiH

KE3CHJIIK JaMyBbl.

Kabuner benme Kpi3sMerTik  Hemece  KYMBIC
KEHICTITI.

[legaror Myranim bimim  Oepy  canachiHIAFbI
MaMaH.

Bakanuus Bboc opbia JKyMbICKa allibIK OPbIH.

Wndopmanus Axmnapat Benrimi  Oip gepek Hemece
MOJIMET.
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Kypnamucr Timmmi AKnapat TaparyIisl MaMaH.

Pexnama Kapnama Tayap HeMmece KBI3METTI
HAcHXarTay KypaJbl.
MaruauTtodon JIBIOBIC JKa3FBIIII JIBIOBICTBI  7Ka3bIN, OWHATATHIH
KYPBUIFbI

Aynutopust TeIHAay MBI 327161 Cabak eTeTiH Hemece KHHAIBIC
OTKI3€TiH OPBIH.

Byxranrtep Ecermmi Kapxpuiblk  ecenke skayanTbl
MaMaH.

Texuuka Kypbuirst Mamuna Hemece KaOABIKTHIH
JKaJITIBI aTaybl.

Mukpodon JIBIOBIC KYIIEHTKITIT JIBIOBICTEI KaObUIIalL,
KYIIEHTETiH KYPbUIFbIL.

Mysen Kepme Tapuxu xomirepiiep Hemece
©HEp TYBIHABUIAPBIH CAKTANTHIH
OpBIH.

Kypopr JlemManbic OpHbI CaybIKTBIpY JKOHE JeMally YLIiH
apHaibl )KacaJlfaH OpbIH

banmanc TeHrepim Kapoxsl canaceiana, OyJ1 TepMuH
KebiHece aKaxan
KapakaTTap/IbIH JKOHE
MIHJCTTEMENICP/IiH apachIHIaFbI
TEHrepiMAl  cumarray  YIIH
KOJIIaHBLIa Ibl.

Pecropan Melipamxana TamMak II€H CyCBIH YCBIHATBIH
JIMTAJIBl acXaHa

Typ Canap «Camapy» Hemece «casixar» Jel
Koimanyra Oouazapl. CasixaTka
HIBIFY JeTeH I OULTipe/Ii.

byn cesnmep ka3zak TUIIHIH JIEKCUKAJIBIK KOpPbIHA €HIN, KEHIHEH KOJAAHBUIBII KEJesl.
OmnapaplH KeiOipl TONBIK Ka3zak TuliHe OediMpenim, Ka3akiia Oanamanap TaObutyaa. Mbicaisl,
"uHTEepHET" CO31HIH OpHBIHA "FanmaMmTop' Hemece "KOMIbIOTEpP' CO31HIH OpHbIHA '"ecenTeyill
TeXHHKA" JIeTeH TipKecTep YChIHbUIyAA. bipak Oyi1 ce3nep/iiH Ka3ak TUTiHE TOJNBIK CiHYy Mpoliect
oIl J1e KaFacyja, all Kebipeyepi o1 e KeHIHEH KO IaHbLUIabI.

udpnanaelpy A9yipi - Ka3ak TUIIHIH caKTalyblHa Oenrisi Oip Kayin TeHIipeTiH (akTop
0oJTysl MYMKIH. AJaiiia, Ka3ak TUTIHIH CaHABIK JoYyip/e TONBIK KOJAAHBICKA €HYyl YIIH TUIIIH
apHaiibl TEPMHUHOJIOTHSIIBIK KOPBIH JAAMBITY, TUIAIK pedopmMa Kypri3y >KoHE KacTap apachlHIa
TUIIIH MaHBI3BUIBIFBIH HAcUXaTTay KakeT. byn OarbiTTa MemiiekeTTik OaraapiiaMariap MEH Tl
casCaThIHbIH MaHbI3bl 30p. TULIMI cakTay YIIIH MOJCHUET, OoleOHMeT, FBUIBIM JoHE OuIiM
cajaJlapbIH/Ia Ka3aK TUTIHIH canayibl KOJIaHbUTYbIHA KOIl KOHLT 06sIiHy1 THIC.

Hudpnanaeipy noyipiHAE Kazak TUTIH cakTam Kaly — TeK TUIAIH eMipIIeHIiTriH
KaMTamachl3 €Ty eMec, Ol OI3/iH YJITBIMBI3IbIH, MOACHHUETIMI3AIH OoJamarblH KOpFay Jemn
TYCiIHYiMi3 KepeK. by MiHIeT opKalChIMBI3/IbIH KYpPETiMi3fie TybIN, CAHaMbI3/1a MOHTUIIK OpPBIH
aimybl THic. bi3 TeK TiNre KaMKOPJBIK jkKacam KaHa KOWMail, OHbI eMIpAiH OapiblK cajlachiHa
eHTi3yiMi3 KaxeT. FbulbIM MeH OuTiM, MOACHHET MEeH ©HEep, MEMIICKETTIK KbI3METTepIiH
OapibIFBPIHIA Ka3aK TUTIH KOJJIaHy apKbUIbl OHBIH JaMyblHa yiec Kocambl3. Kazipri 3amaHFbl
aKIMapaTThIK TEXHOJOTHIIap MEH WHTEPHET KEHICTITIHAeT1 Ka3aK TiiHIH KOJJIAHBICBIH apTThIPY
— OPKaMCHIMBI3IBIH MIHACTIMI3. OpOip NUPPIBIK KaAHAIBUIABIKTHIH 1IIHIE Ka3aK TUTIHIH OPHBI
Oomysl kepek. Kazipri skac ypriak Kazak TUTIHIE €pKiH COMJIerN, OHbI KaHa TeXHOJOTHUsIap MEH
MOJICHMETKE call aMbITaThiH OOJIalIaKThIH Hesepl Oomyra Tuic. bi3 Tek TUIAIH CO3IK KOPBIH
CaKTay emMec, OHBIH JKYPETiH Ce3ill, PyXblH >KaHAPTHIN, OHBI 3aMaHFa cail KOJIJaHBICKA EHTI3Y
JKoJbIHa Oipiryimiz kepek. Kazak T — 013/1H ata-0a0aMbI3IbIH aMaHAThl, OHBI CaKTam Kaly
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YIIIH Kypec opKalllaH jkaiFacaabl. byn Kypec — ypmakTap cabaKTaCTHIFBIHBIH KEIiJi, TUIIIH
TYTaCTBIFBI MEH OOJIaIIaFbl YIIiH ChIH CaFaTTaFbl )KayarnKepIIiikK.

Anam TyiFa O6osbin Tymaiapl. On Oenrim Oip Koramza, 9IyMETTIK opTaja eMip cype
OTBIPBII JKEKe TYJIFa peTinie Kaibinracanbl. Coi KOFaMIarbl, QJIEYMETTIK OpTaJarbl MOJICHU
KEHICTIK, TIJJIIK OpTa OHBIH TULMIK TYJIFACBIHBIH KajiblTacyblHa Heri3 Oomanbl. FO.H. Kapaymnos
TUIIIK TYJIFAHBIH KYPBUIBIMBI BepOaIbl-CEMaHTUKANIBIK, T€3aYPYCTHIK (TUIIIK-KOTHUTHBTIK ) )KOHE
YOKIIK (MOTHBALMSUIBIK HEMECE YKIIK-MparMaTuKalblK) 1N YII JCHIeiIeH TYpaThIHbIH aTall
kepceteni [1, 36 0.]. Dunonor-cTyeHT COHBIH eH OipiHII caThIChIHAH 0ACTayBIII CHIHBINITA OTE/].
byn ke3eHne ¢uiIo0i0r-cTyIeHT TUIMIH JIEKCUKAChl MEH TIpaMMaTHKAachlH MEHTrepimn, OMbIH
KaparaibIM TYpA€ €pKiH KeTKi3e anaabl. AJl eKiHII Te3aypCThIK JACeHTrene PrIoIor-CTyAeHTTIH
031 VINH Je, OJEyMETTIK-TONTHIK opl YITTHIK ayKbIMAa MaHbBI3bl Oap YFbIMAAp MEH
KYHIBUTBIKTAPABIH OPHBI aHBIKTAJIBIN, OHBIH CaHACBIHIA dJIEMHIH TUIIIK OcitHeci KepiHic Tababl.
by ke3eH, Heri3iHeH, aJaMHBIH YKacoCHipiM IIaFbIH/Ia TYTACTal KAJIBINITACKIIN, OJaH KEHiH eMip
OOIBI 1aMBII, ©3TE€PICKE YIIBIPAIl OTHIPYbl MYMKIH. AJl YIIIHII YOX/iK ACHIed KapbIM-KaTbIHAC
caylachblH, KOMMYHUKATUBTIK >KaFAasTTapAbl, KOMMYHUKATHBTIK KaKETTUIIKTEp MEH TYJIFaHBIH
KOMMYHHUKATHBTIK MiHE3-KYJIKBIH KaMTHABL. by neHreize TUIOIH CHHOHUMAEpPI MeH
CHUHTAKCHUCTIK MYMKIHJIIKTEPIiH >KETIK MEHrepy Ky3ere acajisl. Te3aypyCThIK JEHIed MEH YOXIiK
JEHTele TUIMIK TYJIFaHBIH HETI3ri epekmieniri anpikranaasl [2, 70 6.]. ®uaonor-cTyJaeHTTiH
TUIIIK TYJIFachl OKbIFAaH MOTIHIEpPI Ma3MYHBI JKOHE OHJAFbl TUIMIK EPEKIICTIKTEp HeEri3iHJe
KaipinTacaapl. Lludpranasipy noyipiHmeri TUIMIK TyIFa 0apiblKk KOMMYHUKaIusaa OyKapasbIK
HIapanapra TikeJlel, IIbIFapMallbUIbIK TYPFbIIaH, €PKiH )KOHE HHTEPAKTUBTI KAThICY MYMKIH/ITIHE
ue. bysr opexerTep i OapiBIFBIH TULMIK TYJIFa ©31HIH JTUHTBUCTUKAIBIK WICHTU(DUKAIMSICHIHAH
TBIC JKYy3€re achlpybl MyMKiH eMec. COHIBIKTaH IUGPIaHABIPY ASYIpiHIEri FaJaMTop Til MEH
celiiiey KbI3METIHCI3 AaMu aiaMaisl. FamaMmropaa amam angsiMeH TUIIIK GopMaza, TIAIK TYJIFa
peTiHae KapacTelpbuiagel. OHAAFBl BUPTYANIBUIBIK TUIMIK TYIFaHBIH IIBIH  ©MIpAETi
NICUXOJIOTHSUIBIK ceOenTep/eH OaiiKaMail >KypreH >KachIpbIH KAaCHETTEepiHIH TUIMIK TYPFBIIAH
alIbUTYBIHA BIKIAJ eTelli, cebeli TysiFa FanmamTopaa OipiHII Ke3eKTe TUAIK Gpopmaia TaHbLIAIbI.
ATanFaH epeKIIeNniKTep TUIIIK JeHIeiie FaJaMTOPIIbIK MOTIH kKa3ya KOpiHic Tadabl.

Kazipri Tanaa 3epTTeaMereH sxoHe ipreiii Mocesnenepaiy 6ipi GuIonor-cTyAeHTTIH CO3/IK
KOpbIHA CO3CI3 9cep €TETIH MOTIH OKY, MOTIH jKa3y TOCUIIEpiHIH e3repyiH ailTyra Oomajbl.
Macenen, XXI racelpia Gpuiionaor-cTy1eHT kapThl Hemece Oip Fachlp OYpPBIHFBI CTYJIEHT CHSIKTHI
MOTIH OKYybl MYMKIiH, Olpak o Ka3ip Oacka HOpCEH1 »XoHe OHbI Oackama okuabl. Ludprany
JOyipiHJIe KITaNTap/AblH, OHBIH IIIiHIE KepKeM oie0HeTTi oKy Oipmiama TeMeHJereH, Oys o3
Ke3€riHJe (UIONOr-CTyIeHTTIH CO3/11K KOPBIHBIH >KyTaHJayblHa anbln kennl. Ces3mik KOpbl a3
¢utonor-cTyieHT OYpBIH €CTIll KOPMETeH Co3ep/i TyphIC jka3a anMaisl, Koaaanoanasl. Keine
CTYJEHTTEp KaparaibIM ce3epil TyCiHOeH OThIpajbl, 6MTKEH1 01 co3/ep Ka3ip aybl3eki ceiliey
Timigae kesxecneiai. Emne Ttekcepy kypanmaper (spell checker) wmortinnmepnin oprtaia
CayaTThUIBIFBIH apTThIPFaH 00Iybl MYMKIH, O1paK oJiap jKeKe cayaTTbUIBIKThl TOMEH/IETTI.

Hudpnanasipy noyipisaeri ka30a Tii 03iHIH KYHABUIBIFBIH, KUENITITIH )KOFanTa 6acTasl,
eiTKeH1 013 jka30a TUIAIH UKEeMAENTeH TYpiH KojaaHaMbl3. Typii nudpislk Kypanjgap apKbUIbl
Kasblll coilyiecyie OYpPBIHFBI PECMH CONEMJIECy, XaT COHbBIHJIA KYPMETIEH, 13T TUIEKIEeH el
Ka3bUTaThIH YIATUIEPAl MYJAE KOJIaHOAWThIH OOJABIK, TimTi Oac opim, THIHBIC Oenri, cypay
HmIbUIayapelH Oipre ska3zy 3amaHayu (fasion) Gombin Oapa >xaTkaHbl anapaaraabl. Exai 613 Oip-
OipiMi3re KOHbIpay Ilajga ajiMaiMbl3, OJ1 YIIiH ajlibIMEH >kaz0alla pyKcaThblH alybIMbI3 KEpek.
Tinmik Tyira BepOanabl-CEMaHTUKANBIK JIEHTeWIe aHa TUIIHIH TUIMIK JKYHECiH MeHrepy
acCOLMAalUSIIBIK TYCIHIKKE OalllaHbICThI ©3Trepe/ii, MbICAJIbl, AUTUTATU3AIMS 19YIpIHE «Tepe3eH1
JKar» JIETeH TipKecTe YHIIH Tepe3eci eMec, KOMIBbIOTepAiH OeTiH/e albIK TYpFaH ¢ailiasl xaly,
«MHJIIBl Tazanay» JereH TIpKec, KOMIBIOTEp/IH HeMece Tele(QOHHBIH IMIHJAErT KaXXeT eMec
daitnnapasl emripy IereH MaFbIHAHbI OUTIIpEi.

Hudpnanaeipy nayipinjgeri Guionor-cTyAeHTTIH TUI1 HETI31HEH FajJamTop >KeJiCiHAer!
OpBIC, aFBUIIIBIH TUTIHJIET1 MOTIMETTEpAl MaiJalaHyMeH IIEKTECIM KaThIp. AHA TUTIMI3IH CO3MIIK
KOPBI KOMITBIOTEPJTIK HKOHE KETUTIK KOCIOM CIICHT, COHJIal-aK )KEJUTIK dKOHE KOMITBIOTEPIIIK KOC101
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TEPMHUHJIEP/ICH aJIbIHFAH HEOJIOTM3MJEp 9CEpiHEH KYHHEH KYHIe TOJIBIFbIN Keeai. Mbicanbl:
reiimep-a game (0ifbIH), TUCIUIeH - a display (kepcety), JoruH - to log in (>kyiiere kipy), ro3ep - a
user (maigananyIibl), HOYTOYK - a notebook (6710KHOT), MOCT - to post (akmapar KykTey), Tpahuk
- a traffic (ko3Fanbic, akmapaT aFbIHbI), XaKep - to hack (0y3y) xoHe T. 0. KipMe ce31ep OWbIMBI3Fa
nonen 0ouia anajsbl.

KoraMHBIH HETi3ri KarFuIalapblHBIH ©3Tepy JKYHeciHIe TUIAIH HEri3ri KapbIM-KaThIHAC
KYpaJibl oHE MOJCHHET CAKIIBICHI PETIHAET! TarJbIpbl €peKIle KbI3bIFYIIBUIBIK TYIbIpaabl|3].
[{udpiblk KoFamMaarsl KOMMYHHUKAIIUSHBIH JKETEKIIl COUJICY JKaHPIAphl <CKapHsUiay» KOHE
xabapiamaiap, aja Heri3ri KOMMYHHKAIUsl KYpajbl - QJICYMETTIK JKeJIJIep MEH MEeCCEHIDKEpIIep.
Hemek, mudpranaplpy I9yipiHAE ONEMIIK CTaHIApTTapFa cail OONyMEeH Karap, YITTHIK
EPEeKIIeMTiMI3 I, YITTBIK TUIMIK OCeWHeMI3l caKTam Kajdy YIIiH (UI0JIOr-CTYJAEHTTIH TUIAIK
TYJIFAChIHA JUCKYPCTHIK TaJJIay Kacall, erKeH-Ter kel 3epTTey arajafaH KOOaHBIH ©3CKTiNirl
Oonmaxk.

Tin meci agamMHbIH TaOUFaTHIH, OOJIMBICHIH TaHy apekeri B. ['ymOonbaTeiH [4] imiMiHeH
Oacransii, U.A. bonysn ne Kyprenenin [5] «Tinmik TYCiHIK, XalbIKTBIH Tl CE31HYD» CEKLIIl
imimaepimen tonbirsi, JI.B. lllepbansiy [6], A.A. JleontseB [7] nen A.M. [llaxHapoBudTiH [§]
TUIIIK WHCTUHKT OHE TUIAIK KaOUIeTTUTiK» Typausbl mikipiepimeH yiacein, .M. borun [9],
1O.H. KapaynoBtsiH [ 10] «Tinaik TyiiFa» Typaiisl OipHele 3epTTeyiepiHeH KopiHic Taba OTHIPHIIL,
kazak 11 OumiMiHzme P. Ceapik [11] cusakrel ranbiMaap eHOekTepiHeH opbiH anjbl. COHFBI
xkpuinapel I MyparoBa [12], K. MankeeBa [13], [. AnkebGaeBa [14], xoHe T.0. apHaiibl
3epTTeyJepiHae KapaCThIPbUIIBL.

ConbimMen Katap, 2002 >xbuibl xkapblK kepreH @. TepexoBaHblH «SI3bIKOBas JIMYHOCTH
npodeccopa X.K. )KybaHoBa: aclIeKThI K U3YUCHHUIO BOMpOca» aTThl 3epTTeyiH [15], 2003 KbLibI
kopranraH 1. EnemecoBanbin «KepkeM MOTiHAET! YITTHIK MOIEHUETTIH TULIIK pPEJIeBaHTTapbDy
aTThl KaHIUAATTHIK JAUCCEPTALMSICHIHAAFBl YITTHIK TaHBIM OIpIIKTEpiHIH KOPKEM IIbIFapMma
Tiniaae oeitHenenyiH [16], 2004 xbutnl s)xapblk kepreH A.b. XymunoBanbeiH «Te3aypyc sS3bIKOBOM
JUYHOCTH T03Ta» arThl eHbOerin [17], 2004 xbutel kKopranran @. KokaxmeToBaHBIH
«Typmaramber [3TieyoB TULMIK TYJIFACBIHBIH JUCKYPCTHIK CHIIATBDY aTTHl 3€PTTEY >KYMBICHIH
[18], 2006 sxbuter mibikkan C.III. HusitoBanbiH «MaxaMOETTiH TIJIIK TYJIFAChl» aTThl
MoHorpaduscein [19], 2008 xbputbl KopranFaH 3. AOmymnuHaHbeiH «banamap onebuerti
keifinkepnepiniy Tuaik Tyiaracel (b. Coknakbae, M. I'ymepoB, M. KaGan6aeB mibirapmanapsl
OolibiHIa)» skyMbIcbiH [20], 2009 xbiabl kapblk kepreH M. AmanOexoBaHblH «®DeHOMEH
OMJIMHTBAJILHON JIMYHOCTU B JTHOS3BIKOBOM saHmmadre Kazaxcrana» aTTel MOHOTpagUsICHIH
[21], 2010 xbuarsl XK. EpmexoBanbiH «KymabaeB MarkaHHbBIH TUIIIK TYJIFAChl» aTThl 3€pTTEYiH
[22] sxoHe T.0. eHOeKTepAi aTam eTyre OOJIaabl.

«Tynra» TepmuHi TN OuTiMIHZAE xalapiiayllibl TapanblHaH aWTBUIFAH aKMapaTThIH OHbI
KaOBUIAAYIIBl aJlaM CaHAChIHAA OW TYIBIPBIN, COJ MONIMETTIH TYCIHIKTI OOJYBIH KaJaramar,
KapbIM-KaTblHAC OapbIChIHAA aJaMJap[blH apachblH OalJaHBICTHIPATBIH OIpiiKTEp OONBIIT
TaObLIaAbl. AJ TIAIK TYJIFA AETeHIMI3 — KaIbI TIA1, COM TUIAIH OapIbIK 3aHABUTBIKTAPBIH TYTEI
MEHITepPIreH, OHBI KapbIM-KaTbIHAC OapbhIChIHIAA TOJIBIK KOJIJaHa aJaThlH, opi OFaH
HIbIFapMalIbUIBIKIIEH KapalThIH aaam [23].

Tindix mynea TEpPMHHI aliFall peT KOTHUTUBTIK Tin OumiMiHAe ce3 Ooma Oacraral.
K. XKymanueB mindix mynza TYCIHIT1 aKbIHHBIH HEMECE JKa3yIIbIHBIH 63 00pa3sl fece, P. CoI3IbIK
OWI J)Ka3yIIbl HEMEeCe CYpETKEP TUTIHIH YKAJIITBI )KOHE IITBIFAPMAITbIIBIK ©3TCIIENIT1, KOJITaHBICTAFbI
Ti7 OalJIBIFBL, TUIMIK KypanaapAs! medep Koaana anysl aeimi [24].

K. XKaman6aeBa «Tisn KonaHBICBIHBIH KOTHUTHUBTIK HET13/1€p1» aTThl MOHOTpadusAChIHIA
TIIIK TYJIFaFa KaThICTHI TUIMIK CaHa YFBIMBIHA TOKTAJbIN, TIMAIK CaHAHBIH KYPBUIBIMBIH
anbIKTai1bl. On A. BalTYpCHIHYJIBIHBIH OCBI TUIAIK TYJIFAHbBI KaJbIITACThIPYFa KaXeTT1 MapTTap
peTiHJe YCBIHFaH Ti3iMiHe (CO3 IYPBICTHIFbI, COMIeMIepai KypacTblpy, Ti1 Ta3albIFbl, Tl
HAKTBUIBIFBI, TUT KOPKEM/IIT1) TULTIK CaHAHBI J1a KOCYAbl YChIHABI [25].
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An X.b. Carkenona, JI.T. Onimraea, O.2K. OMipoBTep 60jca, TULTIK TYIFa KaJbIITaCybl
YILIiH HaKThl ajFblmapTrap OOMybl Kepek jaemn ecenteiai. Onap mapTThl TypAe 7 aaFbIIapTThl
ycbiHaabl. Onap:

1.016achuIbIK, YATTBIK TOpOUE.

2.KaOpuganran HeMece KaObUIqaHOaFaH TUIAIK eJmeMep.

3.Monenu OipiikTep: caiT, 19CTYp, d11€T, FYPHII T.0.

4. PyxaHu, TIHU OJIIIEMIED.

5.Y7ri anateiH jKeKe TYJIFaIaphl.

6.Tepen Oumimi.

7. TexTinik caHaChlI.

Ochl anFpImapTTap OpbIHIAIFAH/IA FaHA TUIIIK TYJIFa KaJIBITITacabl e ecenTeiai [26].

3eprreymi XK. JKakpInoB TUIK TYJIFAa TEPMUHIH — TULAIK (TYJIFa) HHCAH YFBIMBI JICT aJ1a]Ibl
713, OCBI TUIAIK MHCAH YFBIMBI TypaJibl alIFall MiKip 6iaaipres — Hemic FansiMbl M. BaiicrepGep gen
caHaiipl [27]. Fanbim Ke3 KenreH aJaMHbIH TYJIFa 00J1a aIMalTHIHBIH, TYJIFA ICTCH aTayFa ue 001y
YILiH e3reepAeH NapallalThIH KacHeTi O0Tybl KepEeKTiriH aiftaasl. backaia aiTkanaa, K MHCaHUST
TaJIaNTApbIHAY) JKayall Oepe ajaThlH ajaM FaHa TYIFa 0ojia anajapl, 9pi MEHAe WHCAH OOJbINI
TyMaiiJipl, TeK WHCaH OOJIBIN KaJbIITacaabl Neiiai. ABTOp Typa OCHI MIKIpAl TUIAIK TYJIFara
KaTBICTH JIa KOJIJAHBIN, TYPJl QJIEyMETTIK, KOFaMIBIK KapbIM-KAaThIHAC OapbICHIHIA TaHBIMAI
OoJIFraH a/laM TapuXxH TYJIFa OOJIATBIHBIH aiTanubl [27, 6. 56].

3eprreymi XK. YKakpImoB Ta TUAIK TYIFaHBIH «TUIIIK nHCaH caHaTeiHy 0. KapaynoBTeiH
JKOFaphIJia KeJITIPIITeH eHOeTiHe Heri3/1el OTBIPBII, MbIHA ACHTCHIepai aHbIKTaiabl. Onap:

1. BepOanapl-ceMaHTHKAIBIK JeHIel. by neHreiiine TyJIFaHbIH asulbIK OUTiMi MEH oitnay
Ky#eci Kipei.

2. Korautupti nmeHreit. TyiraHblH Oenrini Oip MONiMETTI KaOBUIAAW OTBIPBIN, OHBI
CY3T1JIeH OTKi31M, OH e, CAaHACBIHA )KMHAKTAIl, KepeK OOJIFaH jKaF/1aiiia asbIK OL1iM1 MeH oilay
KYHECIH KaThICThIPa OTBIPHII JKY3YT'€ aChIPaIbI.

3. Yoxknaik neHre. MyHma j>KeKe TYIFaHBIH CO3MIK KOPBIHIAAFBl TUIMIK OipJIIKTEpiH
TBIHJIApMaHIapFa HEMece OKbIPMaHJapFra dcep €Tyi, opi COJ dcep apKbUIBI KaH/Ial opeKeTTepre
OapaTbIHBIFBl Ha3apra ycrajajsl. bynm neHreiizie TUINIK TYJIFaHbIH OWBIH, CO3JEPIHIH TYMKI
CUIIATBIH TEPEeH TYCIHY YIUIH XaJIbIK TapUXbIHAH, MOJCHHUETIHEH, QJCYMETTIK >KOHE pyXaHU
QJIEMiHEH aKlapaTTapra KaHbIK 00JTybl KepeK. byl peTTe aybicniaisl MaFbIHAAaFbl CO3JIEP MEH CO3
OopabIMAApbIHBIH MAaFbIHACKHI, MaKalI-MOTEJ/Iep, KAHATTHI cO3/ep T.0. MOHIHE TEPEH YHUTY Kepek
[27,596.].

Bbyn xo06ana ¢puinonaor-cTyAeHTTIH TULIIK TYJIFAachl ©31HIH 1C-9peKeTI MEH MIHEe3-KYJIKbIH/A,
JUTIHAE KYHABUIBIKTAap >Kyleci OelfHeNleHreH, JUCKYpCcKa Tycyre KaOiuleTTi KapbIM-KaTblHAcC
Kypajgapbl MeH TaHOa-CUMBOJIIBIK KOATAp >KUBIHTBIFBI Oap 1c-opekeT CyOBEeKTICI peTiHae
anpikTanaasl [28]. Ockl 3epTTey MaceNeciH KapacThipa OTHIPBIIN, «TIJIIK TYJIFa» KYOBUIBICHIHBIH
KYPBUIBIMIBIK-MAaFbIHAIBIK CUTIATHIH aHBIKTAY KaXKETTITIHE KO3IMi3 JKETTi. OpHHE, TIIIIK
TYJIFaHBIH KYPBUIBIMBI Mocesieci Tinm OimimiHe xkaTaabl. COHBIMEH, KYPBUIBIMIIBIK AacCIeKTizie
BepOasibl-CEMAHTUKANIBIK,  KOTHUTHUBTIK, IMparMaTUKaJblK  KommoHeHTTep Oap  [10].
[TcuXONMMHTBUCTUKA TYPFBICBIHAH T MaMaHIapbl MHTEJUICKTYAJIbIK, JTHHTBUCTUKAIBIK >KOHE
ceiliey KOMITOHEHTTepiH axwipatansl [29; 30]. Ilemarormkana TiAIK TYJIFAHBIH KYPBUIBIMBI
KY3BIPETTEp HMEpapXHUsIChl  apKbUIBl  KApacCTHIPBUIAABI:  JIMHTBUCTUKAIBIK, KOTHUTHUBTIK,
nparmaTukaiblk [10; 31]. OneymeTTany TypFbhICbIHAH TUIIH JKE€KE KYPbUIBIMBI YIII KOMIOHEHTTI
KaMTHUIbI: MOTHBAIIUSUIBIK, KOTHUTUBTIK KOHE (PYHKIIMOHAIIBIK [32].

FoueiMu  3eprreynepal Tanmgay — QUIONOTr-CTYAGHTTEPHAIH  TUIMIK — TYJIFACBIHBIH
KaJIBINTACYbIHBIH ~KpUTEpHiliepi OONBIN TaOBUIATBIH HETI3r1 KOMIIOHEHTTEPIH aHBIKTayFa
MYMKIHIIK OepAil: KOTHUTHUBTIK (KOMMYHHKATHBTIK KOJATapAbl MEHIrepy, KOMMYHHKATHBTI
XKardamapapl Oaranay >koHe pedrexcusuiay KaOiieTi); MOTHBALUSUIBIK-KYHIBUIBIK (KociOH
TAWBIH/IBIKTa COWJIEY OpPEKEeTIHIH MaHBI3IBUIBIFBIH TYCIHY JKOHE KOMMYHHUKAIMS MEH ceiley
JaFbUIAPBIH JKETULIPYA€ MOTHBALUMSAHBI JaMbITY); SMOIHMOHAIB! (pediekcus MeH a/leKBaTThl
©31H-031 OarayiayJblH OOJIYbIMEH CHNATTANIATBHIH AMOIMSIIBIK KYOBLIBICTApJBI TYCIHY); MiHE3-
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KYIBIK (coiiey (urypacblHaa e31H1H KoHe 0aCKaHBIH MO3UIMSCHIH CaHAIBI TYPAE KaObUIAaY bl
KaJIBIITACTRIPY CyXOaTTacyliblFa KaTbICThl BIHTBIMAKTACTBIK IEH BIMbIpara Kely KepiHici) [28;
33].

ConbIMeH, 013/iH 3epTTEY KYMBICHIMBI3/IA TULAIK TYJIFAHBIH MOHI MEH OHBIH KYPBUIBIMBIH
aHbIKTaraH €HOEKTepre CyheHe OTBHIPHIIN, (PUIOJOT-CTYACHTTIH TUIAIK TYJIFACBIH JAMBITy eIl
cyOBeKTiHIH Oi1iM Oepy OpTachIiHAa KaJIbIITACATHIH JKOHE KOCINTET! MiHE3-KYJIBIK HOpMalapbiHa
Colikec KapbhIM-KaThIHACKA KAKETT1 KYHABLIBIK OaF1apiiapsl MEHIepyiHe OaFbITTaIFaH YACpIiCTI»
tycinemis [28, 100 6.].

DuIoI0T-CTYICHTTEPIl KOCION Naspiay/ia moHapalIbIK TICUIII MaKCcaTThl TYPAE KOJIaHy
TUIIK TYJIFaHBI JKaH-)KAKThl TAMBITYABl KAMTaMachl3 €Telli, KOMMYHUKATUBTI, aJaMrepIIiIiK,
ACTETUKAIIBIK JKOHE MOICHM KAaCHEeTTep MeEH Kalijmerrepre ocep erelmi, Oyl Kociou
KY3BIPETTUTIKTEpPMEH KaTap, KbI3METTiH 0acKa cajaiapblHa KaThICThI KY3bIPETTED.

Ochl 3eprTey ascbiHAa Oenrin Oip meJarorukaiblK mapTTap OojraH ke3zie (uitonor-
CTYACHTTEPIH TUIAIK TYJIFAChIH JaMBITYJaFrbl OHAPAIBIK Ke3Kapac OKy-TopOHe MpOIeciHeri
MaKcaTTap/blH, Ma3MYHHBIH, BIKIAJl €Ty MEH ©3apa dPEKETTECY SIICTepl MEH HbICAaHIApPBHIHbBIH,
OKY-9liCTEMEJIiK KaMTaMachl3 €Ty MEH ic-IIapayiap KeIeHi PeTiH/e aHbIKTaJIa bl

’Koba OGapeicbiHna (GUIONOr-CTYIEHTTIH TUAIK TYJIFACBIH JaMBITYIbIH KYPBUIBIMIIBIK-
(GYHKIIMOHAIIBIK  YITICI JKacayliagel. ATainFaH KYPBUIBIMIBIK-(QYHKIIMOHAIIBIK YT  e3apa
OailaHbICTBI TOPT OJOKTaH TYpaAbl: MaKCaTThl, TEOPUSIIBIK-OJIICTEMENIK, MPOLECCyalbIK-
Ma3MYH/IBIK KoHE Oaraliay-HOTHKEITIK.

O3ipJIeHreH KYPbUIBIMABIK-(OYHKIMOHAIABIK YITIHIH THIMAUIICIH Oaranay MakcaTbIHAa
2025-2027 xplanap apaibIFbIHIA YII KE3EHE: aHBIKTAY, KAJIBIITACTHIPY KOHE OaKplIay OOWBIHIIA
SKCIIEPUMEHTTIK KYMBIC KYPri3iiei.

DKCIIEpUMEHTTIH aHBIKTay KE3CHIHJE KelleCl MIHICTTep KapacThIPbUIAIbI: (UIIOJIOT-
CTYJEHTTEPIH TULIIK TYJIFACHIH IAMBITY MOCEJIECIHIH JKaFIaiibIH TaJIay; TUIIIK TYJIFa JaMybIHBIH
KYPBUTBIMBIK-(DYHKIIMOHAJIIBIK YJITICIH HETI3JIey; AMArHOCTHKAIBIK KYpPaIJIapabl KypacThIpy
JKOHE (PHIIONIOT-CTYIEHTTEP apachbIHAa TUAIK TYJIFa KOMIOHEHTTEPIHIH KaJIbINTACYbIHBIH HAKThI
JIeHTeilin Oaramnay.

OpOip Kputepuiiai Oejek 3epTTeyre MyMKIHAIK OepeTiH AMAarHOCTHKAJBIK Kypaijaap
TaHJaNabl: KOTHUTUBTIK — COilliey MOJIEHUETIHIH HeT13/1epl Typasibl OuimMal Oaranayra apHajIFaH
aBTOPJBIK cayajHamMa, KOMMYHHUKATHBTI JaFJblIapibl aHBIKTayFa apHaJIfaH aBTOPIBIK TECT,
aKmaparThl YCbIHY KaOlIeTl jKOHE OHTriMellecyllliHl Oaranay; MOTUBALUSIIBIK-KYHIBUIBIK —
MaMaH/ABIKTBIH MOHI Typaibl aBTOPIBIH TeCT-cayallHaMachl, COIIEYAiH ©31H-031 JaMbITyFa
MOTHBAIMSUIBIK KATBIHACKIH OarajiayFa apHAJFaH aBTOp CayaJlHAMAachl, TAOBICKA MOTHBAIIASHBI
JKOHE COTCI3JIIKTEH KOpKY[bl Oaranayra apHajiraH cayanHama (A.A. PeaH); sMonuoHansl —
pedAeKCUBTUTIKTIH JaMy JIeHreiiH AuarHoctukanay ojici (A.B. KaprioB), canansl 3MOIIMOHATIABIK
cunarramanapsl 3eprrey ouici (JI.LA. PabunoBuu), smnaTusiHel AuarHoctukanay oaici (M. M.
KOcymnoBa); MiHE3-KyJIBIK — OSMOIMOHAIABI MHTEUIEKT cayanHamacel (/[.B. Jlocun),
KOMMYHHUKATHBTI narapuiap tecti (JI. MuxenbcoH), KeNmmiiaik JeHTeiiH Oarajayra apHaiFaH
tecT (B.®. PsaxoBckuii), KappIM-KaTblHacTa ©31H-631 OakbuIayAbl Oaranayra apHairaH TecT (M.
Cuaiizep).

KopbiThinabl. KopeiTa aifTkanaa, uudpranaplpy Ka3ak TUTIHIH OojamiarbiHa €Kl )KaKThl
ocep erexi. bip xarbiHaH, Ka3ak TUTIHIH CaHABIK OpTaja KOJJAAHBUTYBI KEHEHIN, OHBIH KOJJaHy
asichl apTajibl. MpIcasbl, MEMJICKETTIK KbI3METTEp, OUTIM Oepy, eHCAYIIBIK caKTay JKoHe Oacka na
calanapja Kaszak TITiHIH KOJIAHBICHI IUMPIBIK JKyHenep apKbUIbl a JdaMu ananasl. MHTepHeT
pecypcTapsl, SJIEKTPOHABI KiTanTap MEH OHJIAWH OKBITY XKYyHelepl Ka3zak TUTIHIH KeH ayKbIMJIbI
KOJIJIaHBLTybIHA MYMKIHAIK Oepei.

Exinmni xarpiHaH, nudpranaslpy OapbIChIHIA jKaHAa TEXHOJIOTHUIap MEH MHHOBaLUsIIap
apkachlHIa 0acKa TUIIEepaeH, dcipece OpbIC JKOHE aFbUINILIH TUIAEpiHEH KipMe ce3lep KeOeHin
KeTyl MyMKiH. Bys1 Ka3ak TiIiHIH Ta3a 0oiTyblHA Kepi 9CepiH TUTI3iI, OHBIH JIEKCUKAJIBIK KOPBIH
HIETET/IIK TePMHUHACPMEH TONTBHIPYbl MYMKiH. TinmiH Oonamiarbl OHBIH Ta3albIFBIMEH JKOHE
KOJIJIAaHBUTYBIMEH THIFBI3 OaJTaHBICTHI.
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Kazak Timi sxahaHIbIK MOJCHHETKE €HII, kKaHa YFhIMIApAbl UTepyl KaxeT, Oipak o
VITTBIK Oipereinnirin xoranrnaysl Tuic. byn typansl Axmer baiftypcbinynbl: «¥ATTBIH Tii
JKOFaJica, YITHI Ja KOFaylabely, — aered eni. [ludpranasipy noyipi Ka3zak TUTIH JaMBITY/a jKaHA
MYMKIHIKTEp amajsl, OipaK KipMe Co3[ep/iH MIaMaaH ThIC €Hyl YWITTHIK TUIIIH €pEKIICNiriH
anciperyi MymkidH. CoOHABIKTaH JkKaHa TEepMUHIEpAl Oeiimaey OapbIChiHAQ  YITTBIK
epeKIIeikTepai cakray 0actsl MiHAeT. Kaszak Tini skahaHABIK MOJACHHUETIICH YHIECIN, 3aMaHayn
OarpITTa JaMYybI THIC.
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®OPMUPOBAHUE SI3bIKOBOM INYHOCTH B IIU®POBYIO IIOXY
CarkenoBa Kanap baramapoBna
Kazaxckwuit HanimonansHe1il yHUBEpCcUTET MMeHH anb-Dapadu r.Anmatsel, Kazaxcran

HcakoBa AcslibiMali CaruHOeKOBHA
VYuusepcuret EceHoBa, r.Akray, Kazaxcran

AHHOTaNUsA. JTO CTaThsl HAIIPABIIEH HA U3YYEHHUE COCTOSHUS Ka3aXCKOTO S3BIKA B IOXY
udposuzayy. Pa3surre nudpoBeIX TEXHOIOTHH BIUAET HA A3bIK, JA€T BO3MOKHOCTb CO3/1aBaTh
HOBBIE CJIOBA W pacIIUpsATh chepy HCIONb30BaHUS Ka3axCKoro s3blka. B paMkax mpoexta
CPaBHWJIM MHEHHUS 3apyO€XHBIX M OTE€UYECTBEHHBIX YUYEHBIX M OOCYIHMIN BONPOCHI Pa3BUTHS U
COXpaHEHHMs Ka3axCKoro s3blka B LudpoBoil cpere. B xonme uccnenoBanus ObUIO yAEIEHO
BHUMAaHHE BXOJIHBIM CJIOBaM Ha Ka3aXCKOM S3bIKE, a 0COOEHHOCTH UX aJanTallid JIOMOJHEHbI
npumepamu. OCHOBHas 1eJIb IPOEKTa — onpeziesieHne 3p(EeKTUBHBIX MMyTeH MOBBIIIEHUS CTaTyca
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Ka3aXCKOTO SI3bIKa B YCIOBHUSIX IHU(DPOBH3AIMK W MU(PPOBU3AMUK. CIIOCOOCTBOBATE AIAITAIlNN
HAIMOHAILHOTO SI3bIKA K COBPEMEHHBIM TPEOOBAHUSAM.

Kiruesbie cioBa: [{udposusanus, digital natives, nudposusanus, si3pIK0Bast THIHOCTS,
BUpPTyaJlbHAs S3bIKOBAast JIMYHOCTB, S3BIKOBAas KyJbTypa, pedeBas KyjbTypa, TUCKYpC,
JIMCKYPCUBHBII aHAIH3.

FORMATION OF LANGUAGE PERSONALITY IN THE DIGITAL ERA

Satkenova Zhanar Bagasharovna
Al-Farabi Kazakh National University Almaty, Kazakhstan

Issakova Assylymay Sagunbekovna
Yessenov University, Aktau, Kazakhstan

Annotation. This project is aimed at studying the state of the Kazakh language in the age
of digitization. The development of digital technologies affects the language, gives the opportunity
to create new words and expand the scope of use of the Kazakh language. The project compared
the opinions of foreign and domestic scientists and discussed the development and preservation of
the Kazakh language in the digital environment. During the research, attention was paid to the
input words in the Kazakh language, and their adaptation features were supplemented with
examples. The main goal of the project is to determine effective ways to increase the status of the
Kazakh language in the context of digitization and to promote the adaptation of the national
language to modern requirements.

Key words: Digitalization, digital natives, digitalization, linguistic identity, virtual
linguistic identity, language culture, speech culture, discourse, discourse analysis.

45



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

90K 811.512.1
MPHTH 16.01.07
DOI 10.56525/KRQ0O1326

MAHI'BICTAY CAKPAJIAbI KEHICTII'THAEI'T
NETPOI'JIN®TEP MEH PYJIBIK TAHBAJIAP

METHUH EKNYH

Ore yauepcuteTi, M3mup, Typkus

e-mail: mekici@yahoo.com

K.O.APTBIKBAEB

J.H.I'ymunes areingarsl Eypasust yintTeiK yHuBepcuTeTi, Actana, Kazakcran
E-mail: socantropology@mail.ru

“‘B.A.HYPJIOYJIETOBA

EcenoB ynuBepcuteti, Aktay, KazakcraH.

E-mail: nurdauletova@mail.ru

Koppecnonaent aBrop: nurdauletova@mail.ru

Angarna. CoHay XOFapfbl MaJeOJIUT JOYyipiHAE Maiifa 00BN, Ka3ipri 3aMaHra Kewin
KETKEH >KapTacTarbl CypeTTep MEH J>Ka3y-Chi3yJap — Oip >KarblHAaH, OJapAbl CaliFaH ajaaM
OanacbIHBbIH PYXaHU >KaH-JAYHHECIH KOPCETETIH «alllblK aclaH acThIHJAAFbI rajiepes» Oojca, ai
eKIHIII YKaFbIHaH, OTKEH JIYyipJiep MEH KOFamap Tapuxbl YIIH TEHJECCI3 AepeK Ke3aepiHiH Oipi
6osbin TabbuTabl. Cebebl TaHOabI TacTap Oi3/1iH ara-0abanapbIMBI3IbIH KYHACTIKTI TYPMBIC-
TipIIUTIriHe, MIapyanbUIBIFEI MEH KociOiHe, JiHM HaHBIM-CEHIMIEpI MEH 9IeT- FYphINTaphlHa,
JNYHUETAaHbIMbIHA,  KOpLIaFaH  OpPTaMEH  KapblM  KaTblHAChl ~ MEH  PYJbIK-TEKTUIIK
uACHTH(DHUKAIMACHIHA )KOHE TaFbI J1a 0acKa ic-opeKeTTepiHe OaIaHBICTHI MaFIyMaTTap Oepei.

KazakTblH Janacel OChIHIAM MariayMmMaTTapra TOJIbI TaHOAIbl TacTapAblH >KUBIHTBIK
OpBIHJIapBIHBIH KONTiri OoibiHIIa Eypa3us KOHTUHEHTIHIE aJAbIHFbI OPbIHAAPABIH OIpiH alajbl.
MasnrpicTay nerpornudTepiHie €H Kell Ke3JeceTiH OeilHenepaiH Oipi — TaHOa jKoHE yKcac
OeitHenep.

Makanana ManFbicTay MeH YCTIPTTE Ke3/1eCeTiH TaHOajlap >KUBIHTBIFBI, IETporaugTep
MEH CUMBOJIIBIK OeliHenep, oJapblH TaHBIM/IBIK MOH1, TaHOAIBIK KbI3METI TaJlaHaIbl.

Tyiiin ce3aep: TanOa, cuMBOIABIK OeitHenep, neTporaudTep, ManrFpicTay, TUKTOrpadus,
Kabipracrap.

Kipicnme. 2020-2024 k. SKcneAuUMsIapAblH  OapbicbiHAa MaHFbpIcTay  OOJIBICHI
ayMarbIHJIaFbl KOPBIMAApAAP/AArkl KECeHeJIep MEH KyMOe3TaMapaa OHE KYJIIBITacTap MEH
KolfTacTap/ia Ke3/eceTiH caH ajdyaH MNeTporaudTepAeH Oacka apXeoloTHsyIbIK HbICaHAapna
Ke3zeceTiH 4 ipl nerporaudrep >KUBIHIABIFBl AHBIKTAIBIN OTbIP. OnapAblH apachblHaH KeKe
OelinenepneH Oacrarl, kel OelHen Kyp/aeli KOMIIO3uIMsuIapFa eiin ke3aecTipyre 6onaast [1].

OnapnaplH €H KeHecCl SHeOoNHuT aoyipine Tueciiai bareic KaszakcTranmarel €H aiFanikbl
Kockyasik 1, 2 KOHBICBIHAH TaOBUIBIN OTHIP. KOCKYIBIK 1, 2 KOHBICH OOJIBIC OpTalbIFbl AKTay
KaJlachlHaH 7 KM COJITYCTIK OarbITTa opHanackaH. Kasz0a sxymbictapbl 1993 xbiabl OactanraH.
Konsic Mep3imi 6.3.1 4000 >KbUIABIH OpTachl MEH €KiHIII )KapTHICH Jien OoihkaHFaH. Apxeosor A.
AcTtabeBThIH KETEKIIUIINIMEH >XYPri3iireH Kaz0a >KymbIcTapbl Ke3iHJe Yyl KaObIpracblHa
aillHaJFaH >KapTac KepTIelliHiH OacmaijarblHAa €Ki JKbUIAHHBIH INApTThl cysilanbl OelHeci
tabbu1bl. CyperTepin eHl 1,5-2 cMm TepeH Haya TypiHJie canbiHFaH. bactapsl oifbIK meHOepMeH
6epinres. JXXputangapabH 6acTapbl OOMIBIK OOMBIMEH CONTYCTIK OaFrbITKa KapaTbUIFaH.
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1—cyper. KockynbikTan TaOblIFaH KOC KbUIaH OeiiHecl

YKkeH XKbUIaHHBIH — Y3bIHABLBl 67 cM. OHBIH KYHpPBIFbl KalpbUIbII, >KapTACThIH 9]
meringe ysuneai. KimkeHTail kpUtaHblH Ooibl 23 cM-re AeiiH keTeldl. YJKEH >XbUIaHHBIH
IIBIFBICBIH/IA JIOFa OOMBIMEH CypeTTepi xarajai 8 meHOepii olbIKTap opHanackaH (1-cyper).

CoHbIMEH Katap, 1971 OCbl apX€O0JIOTUSIIBIK aiiMakTa 0.3.7. [V MBIHKBIIIBIKTBIH COHbI MEH
III MBIHXBUIIBIKTBIH OachiHIa eMip cypreH KOoCKynbIK-2 KOHBICBIHAH Ja Oip »akKka >KOpFaiarl
Oapa KaTKaH €Kl >KbUIAaH MEH OaJbIKTBIH IIApTThl OeiiHenepl TaObuIFaH. YJIKEH >KbUIAHHBIH
y3biHABIFBL 350 cM (2-cyper).

2 —cypet. KockyapikTan TabbuFaH Tac O€TiHIEer] MapTThl chi30anap

MudonorrapaplH MiKipiHIIe, XKbUTaH OeifHeci Cy KHeCIMEH OHBIH >KOWKBIH KYIIiMeH
OaitnanbicThIpananbl. Onait 6osca, KOCKYIBIK CypeTTepiHiH Ma3MyHBI ©T€ TepeH [2].

3eprTeyuriiep apacbiHAa MaHFbICTayAbIH JKYMCAaK 9K JKbIHBICTApbhIHIA KOHE CypeTTep
cakTasa KoiMaiiel gereH mikip 6ap. Anaiina KockyplkTan TaObUIFaH neTpornudrep oHaai naii-
BIMJIap/Ibl J)KOKKA HIBIFAPBIN KaHa KoiiMail, OcblHAy Tamallla eJIKeHIH MeTporu@TepiH 3epTreyre
MyMKiHaik 6epeni [3, 70, 93].

Marepuannap MeH 3epTrey daicrepi

3epTTey JKYMBICBIHBIH HOTHIKECIHE MKETY JKONBIHIA TapUXU-TeorpadusIIblK, TapuXu-
CaJIBICTBIPMAJTBI, TUIJIK aHau3, OasHaay, TYCIHAIPY, capaiay, CAIBICTRIPY 9/1iCTePl KOITAHBIIIBI.
ConbiMeHn kaTap, 2020-2024 >xoK. apalbIFbIHIA JKYPTi3UIT€H NajalblK FBUIBIMUA OJKCIEIUIUS
MaTepuaiapsl naiaaaaHbUIIbL.
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3epTTey HOTHKeIepi

MasnrpicTay aymarblHIa keHe mneTporiudepiniy karapbiHa IIeirsic Kapataynbig
Kypkipeyik xepiHjieri )eprilikTi KaTThl KYMTACTBIH a3bIK O€TiHE ChI3bUIFAH OelHenep jkaTabl.
OmnbIH ka3bIK OeTiHe OYpBHIHFBI 3aMaH/ia TUIATHHAJAH IIAYyBIN aTTapIblH, apKapAblH OeliHenepi,
0anKiM, KacKbIpiapablH cyiidanapsl cyperrenret (3-cyper). by cyperrep epre TeMip 19yipiHiH
KE3€HIHE KaThICTHI JKOHE OJIap/IbIH JKaCBIHBIH KeM JIET€HIe 2 MBIH Kb 001yl MyMKiH. KypKkipeyik
TachIHBIH allIbUTyhl - Kapartay Taynapeinaa OipHeliie *Kbuiaap 00Mbl opTypill 19yipiaepiH KONTereH
cyperTepin Taly MyMKiH €KeH/IT1HIH aiKbIH 1a1eni [4].

: LS
Helep

3-ypei. KYpKipiK eiHeH Ta6ﬁfaH AKYMOAK 6eit

Keneci nerpornudrep Tontamace Lllerne enni MekeHiHeH 13 IMIaKbIphIM KalIbIKTHIKTAFbI
AWpaKThl MIOKBICHIHAA OpHaJlacKaH. bys skepli ochIHIarel KeHeke3 Kaprrap Wip oiibl gen Te
alitanpl exkeH. AlTca ailTKaHAai, OHBIH OYJIBIH- OYJIBIH OOKTepiepi MEH HBbIP-KUBIP ©3€KTepi
aK0eKeH, apKap CeKIIl aHIapFa aTaM 3aMaHHAH TalTBIPMaUThIH MeKeH OonraH. buiktiri 350-400
METp/IeH aclalThlH OyJ1 OOp IIOKBIHBIH IIBIFBIC O€TKEHiHIeri »*apTacThlH OeTi Heme Typdi
HIMMAITBI cypeTTepre Toyibl. COHIBIKTaH fAa 601ap, OHbBI Ke3iHae mukTorpad raineiv Anan Memoes
1960 >xpu1gapsl ©3iHIH 3epTTEY OOBEKTICIHE alfHANIBIPHIN, apThIHIA KBI3BIKTHI TYXKBIPpBIMIApFa
TOJIBI KiTam Kauaeiprad [5]. FaneiMubIH naiieiMaaysramia, eckeprkim — XVII-XVIII raceipiapaa
ManrpicTayJpl MEKEH €TKEH Killll Ky3 Ka3aKTapbIHbIH (aJaiiapAblH) TYPMBIC-TIpIILUTITIHEH,
JTYHHETAaHBIMJIBIK KO3KapacTapblHAH TYBIHJAFaH JIHU-YFBIMIAPIBIH JIaMyblH aHFapTaThIH
MaHBI3/Ibl TAPUXU-MOJICHU €CKepTKiml. TaHOalmbl TacTarbl Ke3re TYCETiH epekiie OeifHe om —
TBUICKIM IIAPIIBI TOPi3AeC TEOMETPHSUIBIK Chi30anmap KeckiHi (4-cyper, a,9,0). OnmapasiH KaHmai
MarblHa OepeTiHiHe d3ipIIe FhUIBIM TYLIBIMABI JKayar Oepe anmMail oTblp. EckepTkill »epriiikri
JOpEXKENETi MEMJIEKETTIK KOpFayFa anbiaraH [6]. 4-cyper(a, 9, 0)
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0)
4-cyper. TanOainbl TacTarbl TEOMETPUSIIBIK chi30anap. (A. MenoeBTaH aJIbIH IbI)

3eprrey OapwichiHAarel TepTiHm nerpornu¢ Tymnkaparan aynaHsiHAarbl JKbIFBUIFaH
MYHiCIHAET KapTacTa OpHajacKaH. JKbIFbUIFaH METPOrIU(IH ajaFaliKel OOJbII 3€pTTEreH —
enkeranymbl M. AkMbip3aeB [7, 33]. TanOansl Tactarsl OeiiHeNep ¢ ©31HIH MaFbIHAIBIK )KaFbIHAH
A¥ipakTbl TaHOasbl TachIHAAFbl NeTporiaudrepre ykcaiasl. byn TanOanbl Tacta Aa MIapuibl
reoMeTpusulblK  urypa Oeitnenenren (5-cyper). IlerpornmdrepaiH ChI3BULY CTHIII  MEH
MarbIHachlHa Kapan xko6ameH XVII-XVIII fr.apanbifblHAaFbl Ka3aKTapFa THECUI 001y MYMKIH
nen Oomkayra Oomanel. TaHOAMBI Tac aifHANAChIHIA ©CKI KOHBIC IIEH TYPIKIEH JXOHE Kaszak
KOMBIMIIBUIBIKTApB! Ke3zaecel. EckepTKImTI TOJIbIKKaHIbl Tajljay YIIIH aifHajgachblHa KELIeH[1
3epTTEy KYMBICTAPBIH KYPIi3y Kaxer.

5- cypet. XKbIFputran MyHiciHeri TaHOAIbI Tac

Tanbaibl TacTap/ia KECKiHIITeH CUMBOJIIap HET131HEH py TaHOalapbl MEH TaHOaFa yKcac
Oenriiep TypiHIE, aJl KyJIbTIK OCHHENep McliaM dJieMiHe TOH — MEIIITTEp, allblK alaKaH, TaCIIHX
CUSIKTHI OeliHenepmen OepinreH [§].

ManrpicTay neTporaudTepiHJie eH KOl Ke3eceTiH OeiHenep i O0ipi — TaHOa )KoHEe YKcac
Oeiinenep. Pynbik TagOanap Kabip yCTi eCKepTKIIITEpiHiH OapiblK Typinae ke3aeceai. CoHbIMEH
KaTap YJIKEH KECEeK TacTap MeEH jKapTacTap/a ChI3bUIFaHIaphl 1a 0ap.

Tanba — eckepTKilll MOTIHIHIH €H KOHe 3JIeMeHTTepiHiH Oipi. On TypKi- MOHFOJIIBIH TAMFa
- “Oenri”, “mep” mereH marbiHaHBI Olmipeni. XIII-XV ¥F. MOHFOJI-TaTap MIATTKBIHIIBUTBIFBIHBIH
ke3inae oy tepmun Oprta AsusiHbiH, Tasy sxoHe Opta LbiFbicThiH, KaBkas 6en 3akaBka3beHIH
JKayJian ajbIHFaH eNJIepIH/Ie KeHIHSH Tapaiblll, OYpPBIHFbI MaFbIHACBIHA KOCA — ‘“XaHHBIH MOpi
KOWBLIFaH KYKaT”, “CalIbIK’ CUSKTHI )KaHA MaFbIHaFa ve OOJIbI.

Kabipracrapaarel TaHOa, HETI31HEH, COHJIA KEPJICHTEH aJIaMHBIH PYy-TalmnacelH Oiaipce,
caraHa TaMJapJblH KaObIpranapblHAarkl TaHOANAP KEPJICHTeH aJiaM FaHa eMec, OFaH 3UspaT eTil
KeNyIIUIepiH e py-TallaiblK TeTiHeH aepek oepeni. Kabipracta MapKyMHBIH aThI-)KOHI, PYBI,
KalTKaH *KbUIbI )Ka3bUIMa, OHBIH TETiH OUIIIpeTiH Oip FaHa TaHOa 6oybl MyMKiH. Mbicansl, Man
Arta, bektemip ba6a, Kocram KOpBIMBIHIAFbl KOHE KYJIIBITACTap[a KOPHEKTI €TIN TaWIaibIK
TaHOanap raHa caiblHFaH (6-cyper)
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6-cypet. Kene KysmbITacTaparsl TalagblK TaHOAIAD.

Keneci 6ip xyimbeITactapia Talnanblk TaHOamap MapKyM Typaibl apald rpadukachIMeH
JKa3bUIFaH MOJIIMETTEpMEH Karap OepinreH (7-cyper).

& : ‘A

m— = S SRS S
y: «Mcimi MaxyOkoxa noH Caabslpkorkay jkoHe KyHTaHOa

7-cyper XKa3

Kocmona xopsiMbIHZaFel Oip kymOestamaa 24 Typiai Taiinanslk TanOa Oap (8-cyper).
Bynap aranran oynuere 3usipaT €Till apHaiibl KEJITeH HEMece y3aK camap YCTIHJIE OChl KeCEHEHi
NaHaJlaFaH Ke3/eHCOoK JKoJaylIbLIap IbIH KOJITaHOACkl 00IYybI 1a MyMKiH

BESERAE TS

8-cypert. KocMoia KOWBUTBIMBIHIAFEI 1-KymMOe3TaMm.
24 tanOanbIH maMameHn 11 TarOackl oFbI3 TalnanapsiHa (immiHapa Ka3akTeiH Kimri skoHe

Opra kY3 pyJapblHa Jja OpTaK) TOH JeceK, Kail Taiiria He pyAblH TaHOACKI eKeHi Oenrici3 Tanbanap
na kesneceni (9-cyper).

9-cypert. KocMoira KyMOE3TaMbIHBIH CHIPTKBI KAOBIPFACHIHTaFbI TaH6aJ_1ap
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Kocmona kym6esrambr X-XII Fackipra yKaTaThIH COYJIET €CKEPTKIIl PETIHE TIpKEJTeH.
Onmaii 601ca, kymb6e3TaMm KaOBIpFachIHIAFbl TaHOAMAp Oip yakbITTa, Oip Ke3eHIE calnblHOaraH, op
noyipae Oenrici3 oyiuere 3usipaT eTywIlep Hemece Oac cayralaraH JKoJjaylibliap o3
KOJITAaHOATAPBIH KAJIBIPHI OTHIPFaH.

Talinaneik TaHOamap Keie cypeTTepMeH apajgac HeMece Typil QurypaiapMmeH
Oesenmipimin te Oepineni. Onmaii ke3me TaHOa HeMece CYpeT CKEHIH aXbIpaTy KHBIHJBIK
tyneipanst (10-11-12-cypertep).

10-cyper. Kymbe3Tam KaObIpFachIHIAFEI apKapJiap )KOHEe MYHi30€H KOPKEMJICITCH CalypJiapablH
Tan0Aackl

. Macar ata

Kymbe3ram kabbipranapbiHia MApKYMHBIH JYHUEIEH KaTKaH KbUIbI MEH aThI-KeHi apad
rpauKachIMEH Ka3bUIbI, OIpHEINIe TaWMaidblK TaHOAJap MEH HaeorpaMmaliap (amiblK ajakaH,
apkap, aiffbIp) apanac 0epinyi MyMkiH (13-14-cyperrep).
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1-cypeT. Kazy: «1217. Ucmyxamen Kyamyrnsl»  14-cypet. AuIbIK anakaH
KOHE TYpJIl TalmanslK TaHOANap MEH CypeTTep (Macat ATa)

ManrricTaynarsl Kapakabak caiibiana (TanOansl caif) xapracka OeaepieHreH 42 Typii
TaHOa Oap ekeHi aHbIKTauabl. OHBIH IOIIHAE OFbI3 TallmalapblHAH: OalibIHOLIP, aycap, Kbl3bikK,
wayindip, Kapabeuik, umyp, Kauvl, caiyp, KapKviH, oasm, 0ezep, bexmini TaHOATAPHI Ke3ece 1l
(15-16-cypertep).

16-cyper. Kapakabak caitbingars! (TanOambl Tac) OFbI3 TaHOATAPHI

KopbIThIHABI

Kazak nanaceiama Tanb6ara ykcac oenriiep 6.3.1. | MBIHXKBULIBIKTaH Oactan Oenriii 6oma
6acrazpl. Onaps! FYpHIITHI-MEMOPHATABIK eckepTKimTepre [8, 218-234], KypbUIBICTHIK 3aTTapFa,
COHJIai-aK OPTYpJi MakcaTTa TaiJallaHaTHIH KEePaMUKAJBIK JKOHE METAaJUl BIABICTApFa CajbIll
oTbiprad. TanOanmap KUBIHTBIFBIH KeWJle «Tac SHUIUKIONENUs» Nl Te aTaiasl. MaHFbIcTay
OOJBICKI  OCBIHAAM TaHOAMBl TacTapiblH KemrTiriMmeH Kazakcranma xemr Oactam — Typ.
EckeprkimTepae ke3aeceTiH Heri3ri TaHOamap/AblH €H KeHeci capMaT TaiinmanapbiHa, ajn Oepici
OFBI3 JKOHE Ka3aK TaumangapbiHa Tuecui. TanOa — op pyAblH HACHTHPUKAIMSUTBIK Koabl. O a3 1a
Oosica MaHBI3IBI aKmapaT Oepyre AalblH. AJ OHJAM TacKa KalllalfaH <«QHIUKIONEIUsIIap»
MaHnrpICTay OJIKECIH/IE JKETKITIKTI JKOHE OJapJbIH OapiIbIFbIHIA TYPKi JKYPTHIHBIH HETI3rl eKi
OybIHBI — OFBI3 O€H KbINIIAK TaHOanapbl Katap xypeai. On e3 ke3erinie Oy eJKeHiH KaliHaraH
Ka3aH CeKiIIi OOJIFaHbIH KOPCETE/II.
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VYuusepcurer Ore, U3mup, Typuus
K.O.APTBIKGAEB
EBpasuiickuii HarmoHanbHbIl yHUBepcuTeT uM. JI. H. I'ymunesa, Acrana, Kasaxcran.
“‘B.A.HYPJIOVYJIETOBA
Yuusepcuret EcenoBa, Akray, Kazaxcran

AnHoTanusi. HackanbHble pUCYHKM M HAJIUCU-PUCYHKH, MOSBUBILIKECS €IIE€ B 3IOXY
BEPXHETO MAJCOINTA U MPHUILEIIINE B COBPEMEHHYIO 3II0XY, C OJHOM CTOPOHBI, IIPEICTaBISIIOT
co00i1 «rajepero ol OTKPBITHIM HEOOM», OTPAKAIOIIYIO JYXOBHYIO IYIILy YEJIOBEKa, KOTOPBIN UX
pHCOBaJl, a C JPYrol — SBISAIOTCS OJHUM M3 OECHpeLeAeHTHBIX HCTOYHHKOB JUIS HUCTOPHU
MPOILIBIX 3MOX U OOMIECTB. DTO CBS3aHO C TEM, YTO KaMHU Tamransl garoT WHGOpMAIUIO,
CBSI3aHHYI0O C TIOBCEJAHEBHOM JKHM3HBIO, XO3SMCTBOM M mpodeccueil HaluX MPEeaKoB,
PENUTrMO3HBIMA BEPOBAHUSMM U OOBbIYASMHU, MHUPOBO33PEHHEM, OTHOLIEHUSIMHU C OKPY’KarouleH
Cpeloi, IIIEMEHHON UIEHTUYHOCTBIO U IPYTUMU IEHCTBUSMU.

Kazaxckue crenu 3aHMMaroT OJHO U3 NEPBbIX MeCT Ha EBpa3uiickoM KOHTHHEHTE IO
KOJINYECTBY COBOKYNHBIX MECT, 3allOJJHEHHBIX TAaKMMM JaHHbIMH. OpHMM M3 Hauboiee
pacnpocTpaHEHHBIX H300paXkeHUil B merpornudax MaHrucray sBIsSETCS CHUMBOJI M IOXOXHE
U300pakeHus..

B craThe aHanu3upyoTcs HaOOpbl CUMBOJIOB, IETPOTITH(BI U CUMBOJIUYECKHE 00pasbl, UX
MO03HABATEJIbHOE 3HAYCHNE, CHMBOJIMYECKask (PyHKIIHA.

KuroueBble cioBa: cMBOJ, CUMBOJIMYECKHE M300pakeHus, nerporiudel, MaHreicray,
nuKTorpadus, HaArpooOus.
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MANGYSTAU PETROGLYPHS AND TRIBAL SYMBOLS IN THE SACRED
SPACE

METIN EKICHI
Ege University, Izmir, Turkey
Zh.Yes. ARTYKBAEV
L. N. Gumilyov Eurasian National University, Astana, Kazakhstan.
*B.I.NURDAULETOVA
Yesenov University, Aktau, Kazakhstan

Annotation. Rock carvings and inscriptions, drawings that appeared in the Upper
Paleolithic era and have come into the modern era, on the one hand, represent an "open-air gallery"
reflecting the spiritual soul of the person who painted them, and on the other, they are one of the
unprecedented sources for the history of past eras and societies. This is due to the fact that Tamgaly
stones provide information related to the daily life, household and profession of our ancestors,
religious beliefs and customs, worldview, relations with the environment, tribal identity and other
actions.

The Kazakh steppes occupy one of the first places on the Eurasian continent in terms of
the number of cumulative places filled with such data. One of the most common images in the
petroglyphs of Mangystau is the symbol and similar images.

The article analyzes sets of symbols, petroglyphs and symbolic images, their cognitive
meaning, symbolic function.

Keywords: symbol, symbolic images, petroglyphs, Mangystau, pictography, tombstones.
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Anparna. XeMOreHOMUKaHBI FEUIBIMHBIH KaHa KOTIcatajbl cajachl, OHBIH TYIIKI MaKCaThl
OMOJIOTUSIBIK 00 BEKTIEp Ier] OapiIbIK IUTaHATAP apachIH/a TOJBIK COMKECTIKTI OpHATy OOMBIHIIIA
oprypni aBtopinap (Kapon xome T1.6., 2001; KyO6unu, 2006; Pornan, 2007) 3epTrereh.
XeMOreHOMHKa XUMUSUIIBIK JKOHE OWOJIOTHUSIIBIK JEPEeKKOpIapJarbl akmapaTThl KOMITBIOTEPIIK
TajAay Heri31He 3aHAbLIBIKTAp Ikl OPHATY 9MIICTEPIH TMal1amaHaIbl.

PASS (3arrapnbiH O6eiceHIuTiK CHeKTpiH 00ikay) KOMIBIOTEPIIIK OaFaapiaMachiH Kypy
JKOHE TAMBITY MaKCaThl XUMUSIIBIK 3aT OMOJIOTHSUIBIK OOBEKTIIEPMEH dPEKETTECY KEe31H Ie KopceTe
aNaThlH OMOJOTHSUIBIK OENCEHIUTIKTIH OapiblK TypliepiH Ooipkay Oombill TaOblmaabl. bomkam
Oenrimi  OMONOTHSIBIK  O€JCeHII  3aTTapAblH KYPBUIBIMBI JKOHE OJIApABIH OHMOJOTHSIIBIK
OOBEKTIIEPMEH ©3apa OpeKeTTecyl Typallbl aKmapaTrThl KaMTUTBIH K€H ayKbIMIbl OKY YJTICiH
Tajaay Heri31H/e KacaaaIbl.

PASS — xpemHezemze Oenrinmi HbICaHIAp YIIH €H BIKTUMAaJl JUTAHATApIbl JKOHE,
KepiciHie, OenTull JIMraHaTap YIIiH €H BIKTUMaJl HbICaHaJap/bl aHbIKTayFa, COHNIali-aK HaKThI
JUTAHATapJbIH HAKThl HBICAHATAPMEH OpEKeTTeCyiHe OalmaHbICThI ocepiepai Ooinkayra
MYMKIHJIK OepeTiH BUPTyal bl XEMOT€HOMHUKA «KYPAJIbD». .
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byn PASS kpickama cumarraMmacblH Oepeni JKOHE JIMTaHITapiAbl, OJApIbIH BIKTHMAJ
OMOJIOTUSUTBIK MAaKCAaTTaphIH JKOHE OCBHl ©3apa OPEKEeTTEeCYNEPACH TYBIHIAFaH ocepiepl
COMKECTEH/IIPY YILIH OHBI MPAKTHKAJIBIK KOJIJIaHy MBICAJIIAPBIH Oepei.

CoHABIKTaH KOCBUIBICTAPIBIH OPTYPJl KIACTaphl YIIiH OHOJOTHSUIBIK OEICeHIUTIKTIH
MYMKIH TYpJEpiHiH OaFachlH ajy YVIIiH apHaiibl KOMIBIOTEPJIIK J>KYHETIEpIiH KOMErl KaxKeT.
3arTapablH OMOJOTHSUIBIK OEJICEHMTITIH JKaH-)KaKThl 3€PTTEYIiH HAKThl MYMKIHJITIH >XKaHa
KOMITBIOTEPIIIK OOJDKAy TEXHOJIOTHSJIAPBIH JKacay >KOHE OJapibl XUMHSUIBIK KOCBUIBICTAPIBIH
BIKTUMa OeJICeHAUTIK TypiepiH Oaranay YmIiH mnaiiianany, KeWiHHeH OoypkaMra Colkec
3epTTENETIH 3aTTap bl ChIHAY apKbUIBI KAMTAMAChI3 €TyTre 0OJIaIbl.

®apMaKoJIOTHSIIBIK OEJICeH I KOCBUIBICTAPABI 1318y I1H KETKUIIKTI )KbUIaM >KOHE THIMI
omici  MoNIMETTep KOPBIH IMaijanaHy Oonblll  TaOBLIAABl, OHBIH HEri3iHAe OepiireH
(dhapMakoIOTUsIIBIK OCJICCH LTI 6ap KYphUIBIMABIK aHAJIOTTap Ikl aJIBIH ana OoipkayFa 00abl.
byn xarnaiina ISIS/Draw, ChemDraw, ChemScetch sxoHe T.6. cHsIKTBI OaFaapiiamanap kediHece
00KaMIIbI KOCBUIBICTAPABIH MOJIEKYJIATIBIK KYPBUIBIMIAPbIH 2D Ka3bIKTBIKTa KOPCETY YIIiH
KoJ1aHbu1agbl. OpraHuKaiblK KOCBUTBICTAPAbIH OMOIOTUSIIBIK AKTUBTUTITIHIH CIIEKTPiH O0JDKayFa
apHaiFad koMmbrotepiik 6armapiama PASS (Prediction of Activity Spectra for Substances) ocbl
MIPUHITUAIT OOMBIHIIIA )KYMBIC 1CTESH 1.

Tyiiin ce3mep: Llwirbic Kazakcran ewipi, Scrophulariaceae tykeimmacer, Verbascum
orientale, PASS omnnaiin 6araapiamacsl, TOTBIFyFa Kapchl OEICEHUTIK.

Kipicne. PASS ownnaitn Oarmapnamacet B.B.IlopoiikoB mnen [[.A.DuamMOHOBTHIH
xerekminiriver B.H.OpexoBuu aTteiHIarbl OMOMEIUITUHAIIBIK XUMHUSI HHCTUTYTBIH/IA JKacallFaH.
PASS-Te opraHukanblK KOCBUIBICTApABIH KYPBUIBIMBIH CHIATTay YIIIH HEri3 peTiHfe
KYpBUTBIMIBIK (hopMyJia TaHIAIIbl. barmapiama opraHUKaJbIK KOCBUIBICTAPABIH OHOIOTHSIIBIK
OeNCeHAUTIK CHEKTPIH OJapIblH €Ki eNIeMAl KYPbUIBIMABIK (opMyiachkl HETi3iHJE WHTEPHET
apkbUTBl mol-¢aiin popmaTbIiHIa, HAKTH YaKbIT peXXUMiHIE OObKayFa MyMKIHAIK Oepeni [1].

buonorusubik 6enceHainik crnekTpin 0omkay HoTmkeci PASS-Te 6omkaMapl KOCBUIBIC
yuuiH Pa - «6encenai 6omy» xkoHe Pi - «Oencennl emec 00iy» BIKTUMAJIBIKTAphl MEH COMKeC
OpeKeTTep aTayNapblHbIH PETTENreH Ti3iMi TYpiHAE YCHIHBUIFaH. byl KemTereH KesaepeH
JKUHAJFaH OWOJIOTHSUIBIK OCJICEHII KOCBUIBICTAp Typalibl aKmaparThl Oip OKYy >KHWHaFbIHA
Oipiktipyre MyMmkiHnik Oepeni. Tizim Pa—Pi aliplpMalIblIbIFBIHBIH KEMY pPETIMEH pPETTEINreH,
COMKECIHIIIE OPEKETTIH BIKTUMAJ TYpJiepl OOJKaHFaH CIIEKTPAiH OackiHaa Oomansl [2].

3eprreynin maxcarwl IIsirbic Kazakcranma ecetin Scrophulariaceae tykbiMaachiHa
xatatein Verbascum orientale mmkizaTeiHan OeJiHIN anbIHFAH (JIABOHOUITHI KOCBUIBICTAP/IBIH
OouonorusIblk Oencenainik cnekTpin PASS-Oomkay HoTkenepiH Toxipube Xy3iHAe pacTtay
007/1b1.

Marepuanap MeH 3epTrey daicTepi. bHONOTHANBIK OENCEHIUTIKTI KOMIBIOTEPIIK
6omxay PASS 6arnapinamaceinaa 6enrin 6nonorusuiblk 6encenal 3arrapabiy (bb3) keH Tannaysl
YIIiH KYPBUIBIMIBIK-OEICeHIUTIK KaThIHACTAPBIH TaJIJay HET131H/E JKY3ere achbIpbLIabl.

BomxaMaplK KyHEHIH HEri3ri Kypampaac OesiKTepi, OKbITYy JKHUBIHTBIFbIHAH 0acka,
OMONOTUSUTBIK OCICeHIUTIKTI OeiHeNney 1, XUMISUIBIK KYPBUIBIMIBI CHUIIATTAYbl, KYPBLUIBIM-
OCJICEHIUTIK KAaThIHACTAPBIH TaJJIayAblH MaTeMaTUKAJIBIK OMICIH KOHE J>KaHa 3aTTaplblH
OMOJOTUSUITBIK OEJICeHAUTITIH O0Kay bl KaMTHABI [3].

XKana i3gectipy koHe Oenriai OMONOTHSANBIK OelceHIl 3aTTapAbl 3€pTTey YHeMi
KYPri3UIETIHIIKTEH, KOMIIBIOTEPIIK OoJkay THIMAUIIIIH apTThIpy YLIH OKY >XHHAFbIHIAFbI
aKMmapaTThl YHEMI TOJBIKTBIPY XKoHE Ty3eTy KaxkeT. Ocwutaiiia, 1995 xbutel oKy yiricinae 9314
OMONOTHUSUITBIK OeNCeH Il 3aTTap O0JbI, OMOJIOTHSIIBIK OETICEHIITIKTIH O0KaMIbl aTayapbIHBIH
canbl 114 Gonapl, anm chIpFbIMalibl OaKplIay Ke3iHze, OapiblK 3aTTap MEH OKY YJTICIHIH OapiibIK
OeJICeHIUTIK aTayaapbl YIIiH opTaia 60KaMHbBIH Janiri 76% 6omnaer; an 2007 xeiisl — 117332
ouonorusuTbIK Oenceni 3arrap, 3300 Oencenaumik Typi koHe TuiciHme 94%. barnapiamManbiH eH
3amanayu Hyckacel (PASS 2008 6era Hyckachl) oKy >kuHarbiHAa 200 126 Ouonorusiibik OeiaceH i
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3aTTapabl KaMTHIBI JKoHE mamMaMeH 94% oprama JoimiKiieH OWOJOTHSIIBIK OeICeHIUTIKTIH
mramamer 4000 seMeHTiH OOMKaNTbI.

buonorusuieik  6encenainik  PASS  OarmapiamachlHa camaibl  TYpJE YCHIHBUIFAH
(«Oenmcenmi emecy/«OenceHi»), Oyl KenTereH Ko3JAepACH KUHAIFAaH OMOJIOTHSUIBIK OeNceH i
3aTTap Typasibl aKmapaTThl Oip OKYy KHWHAFbIHJA OipikTipyre MyMKiHAIK Oepeni. CoHbIMEH Kartap,
erep Oipneil >karnmailiiapna ajdblHFaH THUICTI SKCIEPUMEHTTIK JaepekTep Ooiica, OelceHaiTiK
IIaMachlH €CKepe OTBIPBII, 3aTTapiAbl KIKTeyre 0oiaapl (MbICcaibl, «OEICEHAUTK XOK'/"omnci3
oencenainik"/"oprama 6encenainik"/"kymri 6encenaimik") [4].

JKeke KOCBLIBICTApABIH OMOJIOTHSUIIBIK OCIICEHAUTITIHIH CIEKTPIH OJIAPABIH KYPBUIBIMJIBIK
dopmynacer Herizinae Oomkay yuriH B.B.IlopoiikoB, [I.A.OuIrMOHOB o3ipJereH KOHE
KYPBUIBIMABIK (opMysia OOWBIHIIA OWOJOTHSIBIK OCNCEHIUTIK CIEeKTpiH OomkaTeiH PASS
OHJIalH kyleci mainananbuias (http://pharmaexpert. ru/passonline) [9]. PASS 6arnapnamaceiaa
OpPraHMKANIBIK KOCBUIBICTAPIbIH KYPBUIBIMIAPBIH CHUIIATTAy YIIIH HEri3 peTiHie €Ki eimeMIl
KYPBUIBIMABIK  (opMylia TaHJATFAHABIKTAH, KOCIOM XUMUSIIBIK TpaQUKaNbIK pernakTop —
CambridgeSoft a3ipneymi pupmaceinbiy ChemDraw Ultra 10.0 6argapiamacsl naiinanaHbUIIabI
[5].

PASS ownnaiin 6arnapiamaceid KonganyasiH apkaceinga Llsirsic KazakcTan aymarbinaa
©CeTIH ocIMIIKTep/ieH OoiHIN albIHFaH TaOUFU KOCBUIBICTApFa AJJIBIH aja (apMaKOJIOTHSIIBIK
CKPUHUHT XYPri3uiai. buonorusnbik OeNCeHAUTIK CHeKTpiH OoipKay KeKe KOCBUIBICTap YIIiH
KYPTi3UIAi: KBEPUETHH )KOHE PyTHH.

Kymbicta  KyKa Kabar XpoMaTorpadusiChl, OaraHaJIbl xpomarorpadus,
cektpodoromerpusi, H-SIMP  CHEKTPOCKOMHMSACH, Macc-CIEKTPOMETpUS KOHE  OpTYpi
XUMUSIIBIK  e3repictep Koamaneliasl. 'H-NMR cmektpiepi Bruker AM 300 (300 MI'm)
acmanTapblHIa aBIHIBIL, Maccanblk crekrpiep Kratos MS-30 wmacc-ciekrpomerpinge, YK-
cnektpiepi Specord 40 cnektpodoTomerpiniy (Analytik Jena) kemerimeH >ka3puinbl. Ayana
KenTipiireH eociMaik mukizatel 70% ST CHUPTIMEH TOJBIK OKCTPAKIUSAFA YIIBIPAJIBL,
HOTHD)KECIHJIE aJbIHFaH CyJbI-CIUPTTIK CHIFBIHABUIAD BakyyMJa KOK KalAbIKKa JIediH
OynaHabIpbUIaJBl, COMAH KeilH XpomarorpausiblK Oeiyre yIblpaabl. XpoMaTorpadusuibiK
6aranana (cuukarens L 40/100) xopodopMMeH koHe XJ10poopM MEH 3THUI CIUPTIHIH dPTYPIIi
KaTbIHACTaFrbl KOCIIAChIMEH 3onusaiaanibl. GraBoHoUaTapABIH O6ITiHY1 XJI0podopM-3Tanon (9:1),
xjopoopm-meTanon-cy (26:14:3) sxone n-OyTaHon-rasuuanasl xxyienepaeri Sorbfil PTSH-AF-
A-UF nnactunanapeiana TLC Tannaysl cipke KbIIKbUIBI-CY (4:1:2) jxyiiec apKblibl OaKbLIaH bl
[6].

3eprTrey HITH:Kedepi. PASS OarmapnamachlH  KOJJIAHBI — 3€pTTEY  OapbICHIHIA
AHTUOKCHJIAHTTBIK OCJICeHIUTIKTIH eH BIKTUMal KepiHici (Pa > Pi) ¢naBonon rmmko3uarepi —
PYTHH KaF/lalibIHJ1a MYMKIH €KE€HIIT1 aHBIKTaJ/bl, OyJI aHTHOKCUIAHTTBIK OEJICEHIITIIKTI 3epTTey
OoWbIHIIA TOXKIpUOENK JepeKTepMeH coiikec Kenedi. KBepHeTWHHIH aHTHOKCHUAAHTTHIK
OenceHAUTITHIH KOpIHY BIKTUMaJIbIFbI aiiTapibikTai sxorapsl (0,681 > 0,005).

AliTa KeTy Kepek, OyJ1 00KaM aHTUOKCUIAHTTHIK OENCEHAUTIKTIH THICTI IKCIIEPUMEHTTIK
3epTTEYJECPiHIH HOTHKEIEepIiMEeH colikec keneni [7].
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Kecte 1 - dnaBoHOMATApIBIH AHTHOKCUAAHTTHIK Oencenautiria 6owkay (Pa > Pi)

KochbLIBICTBIH XUMHAJIBIK KYPbLIbICHI Pa Pi
aTraybl
PyTtun 0.753 0.004
0 OH
CH
OH OH OH
KBepuernn OH 0.681 0.005
OH
(@)
HO
OH
OH @]

Pymun: Capsl Tycti kpuctanasl 3at, C1sH1007, ESI-MS, m/z: 609 [M-H] , 303 [M-H-162-
146] ", toamy=187-190°C. Exi xyiteni xpomarorpapuscsl (Rf: BCC (40:12,5:29)-0,55, 15%-cipke
KbIIKBLTBI-0,46) sxoHe YK -ciekTpiHiH KapKbIHABUIBIFBI HOTHKECIHIE (IIaBOHOJIBIH TITUKO3U/I]
€KEHI1 aHBIKTaJIIbl. 3€PTTEIIIN OTHIPFaH KOCHUIBICTBIH (DJIABOHOJIIBIH OMO3U 1 eKeHIIT1 [ 5KOIaKThIH
363, 320, 268 xone I xonakTeiH 267 HM MaKCUMAIIbI KYTHUIFaHbI gonenaeiai [8].

Keepyemun: Capbl Tycti kpuctamusl 3at, CisH1007, ESI-MS, m/z: 303 [M]",toany=310-
315°C, sraHonza KaKchl, Cy MeH xjopodopMaa epimeiini. 3eprrenin oTsipran 3at Temip (IIT)
XJIOPUIIHIH CIUPTTI EPITIHAICIHE KaChUT TYC, ATIOMUHHUM XJIOPUAIMEH capbl Tyc OepyiHiH ce0eli
3 >xoHe 5 opbIHAapa 00c TMIPOKCH TONTHIH OOTYBI )KoHE OHBIH (pJIaBOH eKeHAIriH Outnipeni. boc
TUAPOKCUTONTHIH 001ybIH Y K-CcieKTpiHiH aiiMarbIHAa 2 MaKCUMAaJJIbl )KYThUTY KepceTTi: 259 HMm,
269 HM KbICKAa TOJKBIHJBI koHE 373 HM Y3BIHTOJKBIHIBI 061K [9].

benrini Oonrannail, ereyKyHpbIKTapAblH OaybIp TIHIHJIE TOPT XJIOPJIbl KOMIPTEriMEH yIaHy
Ke31HJIe TUMUATEPAIH acKblH TOThIFYsl (LPO) craTucTukanslk Typae aTapiablKTail apTajsl, Oy
ManonauansaeruatTiy (MJIA) KypaMbIHBIH >KOFapbUIaybIMEH KOpIHE[l, ajl aHTHOKCHUIAHTTHIK
KOPFaHBICTBIH dJICipeyiMeH OaillaHBICTHI CYTIePOKCUATUCMYTa3a, Iy TaTHOHIIEPOKCHIa3a )KOHE a3
JIopexene kartanasza (GpepMeHTTEepiHIH OeNCeHAUTiri TeMeHAeH . BbypslH numuarepaiH acKblH
TOTBIFYBIHBIH COHFBI OHIMI peTiHne MDA neHreiiine ocepiH 3epTrey Ke3iHae (raBOHOHITAp
apacelHJIa pyTHH eH OenceHl Oonmbl (Oakbutay TOOBIMEH caibICThIpFaHna 25%-Fa TOMEHICI)
[10].

OpuHe, 3aTTapaslH MDA neHreiiine ocepiH 3epTTey HITHXKeNepl ojlapiblH OojaliarbiH
alablH ana Oaranay peTiHAE FaHa KapacThIpbUIybl Kepek, eWTKeHi omap Oacka acep ery
MEXaHuU3MiHE Hue OOMybl MYMKIH JKOHE COMKECIHINE JEHEHIH AaHTHOKCHJIAHTBHIHBIH JKEKe
OeiKTepiHEe OpTYpJi Jopexene (epMEHTATUBTI KOPFAHBIC, TIMTI KYPBUIBIMBI JKaFbIHAH YKcCac
3aTTap JKarJalblH/a 13, MbICAJIbl, pyTHH MEH KBEpPLETUH acep eTyl MyMKiH [11].

KopsbiThinabl. Ocbutaiiiia, pyTMH MEH KBEpUETHH ()IaBOHOMATAPBl Oap JOpLIiK
OCIMJIIKTEp aHTUOKCHUJAHTTAp MEH IMpenaparTapiblH MepCleKTUBAIbl Ke31 OOJbIl TaObLIabl.
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AHTHOKCHJIAHTTHIK OCJICEHIUTIKTIH €H bIKTUMal KepiHici (Pa > P1) dmaBononabI TIMKO3UATED —
PYTHH KarJaiibIHa MYMKIH €KSH/IIT1 aHBIKTAJI/IbI.
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PREDICTION OF BIOLOGICAL ACTIVITY OF FLAVONOIDS ISOLATED
FROM VERBASCUM ORIENTALE PLANT GROWING IN EASTERN KAZAKHSTAN
REGION USING PASS PROGRAM

Keneskhanova Sabinal, Mukazhanova Zhaziral, Ibrayeva Manshuk?*
1East Kazakhstan University named after Sarsen Amanzholov,
Ust-Kamenogorsk, Kazakhstan
2yessenov University, Aktau, Kazakhstan

Annotation. Chemogenomics is a new multidisciplinary field of science, the ultimate goal
of which has been studied by various authors (Caron et al., 2001; Kubini, 2006; Rognan, 2007) to
establish complete correspondence between all ligands in biological objects. Chemogenomics uses
methods of establishing patterns based on computer analysis of information in chemical and
biological databases.

The goal of creating and developing the computer program PASS (Prediction of Activity
Spectrum of Substances) is to predict all types of biological activity that a chemical substance can
exhibit when interacting with biological objects. The forecast is made on the basis of the analysis
of a large-scale learning model, which includes information about the structure of known
biologically active substances and their interaction with biological objects.

PASS is a virtual chemogenomics "tool" that allows in silico to identify the most likely
ligands for known targets and, conversely, the most likely targets for known ligands, as well as to
predict the effects of specific ligands interacting with specific targets. .

It provides a brief description of PASS and examples of its practical application to identify
ligands, their potential biological targets, and the effects caused by these interactions.

Therefore, the help of special computer systems is needed to obtain an estimate of the
possible types of biological activity for different classes of compounds. A real opportunity to
comprehensively study the biological activity of substances can be provided by creating new
computer prediction technologies and using them to evaluate the possible types of activity of
chemical compounds, and then testing the studied substances according to the prediction.

A fairly fast and effective method of searching for pharmacologically active compounds is
the use of a database, based on which structural analogues with a given pharmacological activity
can be predicted in advance. In this case 1SIS/Draw, ChemDraw, ChemScetch, etc. Programs such
as The computer program PASS (Prediction of Activity Spectra for Substances) for predicting the
spectrum of biological activity of organic compounds works on this principle.

Key words: East Kazakhstan region, Scrophulariaceae family, Verbascum orientale,
PASS online program, antioxidant activity.
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MMPOTHO3WPOBAHUE BUOJOT MYECKO AKTUBHOCTH
®JIABOHON OB, BBIIEJIEHHBIX N3 PACTEHUS VERBASCUM ORIENTALE,
MMPOU3PACTAIOIINX B BOCTOUYHO-KA3AXCTAHCKOM OBJACTH C
NCITIOJIb30BAHUEM ITPOI'PAMMBI PASS

Kenecxanopa Caéuna ’Kanaroekkpi3bll, Mykakanosa JKasupa Burainesnal,
H6paesa Manmyk MyparoBna®*
'Bocrouno-Kaszaxcranckuii yaupepcuter nuM. CapceHa AMaHKo0JI0Ba, Y CThb-
Kamenoropck, Kazaxcran
2 Vuupepcuter Ecenona, r.Akray, Kazaxcran

Annomayusn. XeMOreHOMUKA — HOBasi MEKAUCIUILIMHAPHAS 00JIaCTh HAYKH, KOHEYHAs
Ie/Tb KOTOpOM M3ydanach pasnudyabiMu aBTopamu (Caron et al., 2001; Kubini, 2006; Rognan,
2007) — yCTaHOBHTH IOJHOE COOTBETCTBHE MEXIy BCEMH JIMT@HJaMH B OHOJOTMYECKUX
00beKTax. XeMOreHOMHUKA MCIOJIb3YET METO/Ibl YCTAHOBJICHUSI 3aKOHOMEPHOCTEH, OCHOBaHHbBIE
Ha KOMITBIOTEPHOM aHaJIn3¢ HHPOPMAIUH B XUMHYECKUX U OMOJIOrHYecKuX 0azax JaHHbBIX.

Lenbro co3manus U pa3BUTHS KommbioTepHoi mporpammel PASS (Prediction of Activity
Spectrum of Substances) siBisieTcsi MPOrHO3UPOBAHUE BCEX BHIOB OMOJIOTMYECKON aKTHMBHOCTH,
KOTOPYIO MOXKET IMPOSBISATh XMMUYECKOE BEUICCTBO MPH B3aUMOJICHCTBUU C OMOJIOTUYECKUMU
oObexkTtaMu. IIporHo3 penaercsi Ha OCHOBE aHallM3a KPyHMHOMAacHITaOHOM Mojenu o0yuyeHus,
BKITIOYAOIIEH MHPOPMAIIUIO O CTPYKTYPE M3BECTHBIX OMOJOTMYECKH aKTHBHBIX BEIIECTB M MX
B3aUMOJICHCTBUU C OMOJIOTHYECKUMHU OOBEKTAMHU.

PASS — 5T0 BUPTYyaJIbHBIH «HHCTPYMEHT» XEMOTCHOMHKH, KOTOPBIi mo3BoJsiet in Silico
UIeHTU(OUIIMPOBATh HaMOOJIee BEPOSTHBIC JIMTAH/BI JJISi W3BECTHBIX MHUIICHEW M, Hao0OpOT,
HanOoJiee BEPOSTHBIC MUIICHU JUIS M3BECTHBIX JIMTAH/OB, & TAKXKE MPOTHO3UPOBATH dPPEKTHI
B3aUMO/ICHCTBHUSI KOHKPETHBIX JIMTAHIOB C KOHKPETHBIMH MHUILICHSIMHU.

B Hem mpencraBieHo kpartkoe omnucanue PASS W mpuMepsl €ro MpaKTHYECKOTrO
NPUMEHEHHS [UT WACHTU(DUKAIIMY JIMTAH/I0B, UX MOTCHIIMAIBHBIX OHMOJOTHYECKUX MHIICHEH U
3¢ PeKTOB, BBI3BIBAEMBIX STHMH B3aHMOICHCTBHUSIMHU.

[TosTOoMy HEOOXOaMMa MOMOIIbL CHEIUATBHBIX KOMITBIOTEPHBIX CHCTEM JUIS TOJTYyYCHUS
OLICHKH BO3MOJKHBIX BUIOB OMOJIOTMYECKOM aKTUBHOCTH PAa3HBIX KIIACCOB COSANHEHHH. PeanbHyro
BO3MOXXHOCTh ~KOMIUICKCHOTO ~HM3YYCHHS OHOJIOTHYECKOH aKTUBHOCTH BEIIECTB MOJXKET
NPEJOCTaBUTh  CO3/IaHME HOBBIX  TEXHOJOTHMH  KOMIIBIOTEPHOTO MPOTHO3UPOBAHUSA U
UCIIOJIb30BAHUE WX JUIS OLCHKH BO3MOXKHBIX BHJOB AKTHBHOCTH XHMHYECKUX COCIAMHCHHH, a
3aTeM TECTHPOBAHUE N3y4aeMBbIX BEIIECTB COTJIACHO MPEICKa3aHuUIO.

JloctatouHo OBICTPHIM U 3((PEKTUBHBIM METOJIOM MOUCKA (apMaKOIOTHIECKN aKTUBHBIX
COCIMHEHUH SIBISETCS HCIOJIb30BaHUE Oa3bl JTAaHHBIX, Ha OCHOBE KOTOPOW MOJYKHO 3apaHee
IIPOrHO3UPOBATh CTPYKTYPHBIE aHAJIOTH C 33JaHHOM (hapMaKoJIOTHYeCKOW aKTUBHOCTBIO. B 3TOM
ciy4qae ISIS/Draw, ChemDraw, ChemScetch u 1. 1. Takue mporpammsl, kak [1o TakoMy OpUHITHITY
pabotaet kommnbioTepHas mporpamma PASS (Prediction of Activity Spectra for Substances) mst
NPOTHO3UPOBAHUS CIIEKTpa OMOJIOTUYECKON aKTUBHOCTH OPTaHHYECKUX COCAMHEHUH.

KiarwueBbie ciaoBa: Bocrouno-Kazaxcranckas oGmacts, cemerictBo Scrophulariaceae,
Verbascum orientale, onnaiin-nporpamma PASS, aHTHOKCHIaHTHAsI aKTHBHOCTb.
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Annotation. The article deals with methods of theoretical analysis of rotary drawing

processes from tube billets, which are widely used in modern industry to obtain parts with high
accuracy and improved mechanical properties. Rotary drawing is a process in which tube billets
are deformed under the action of a rotating tool, which leads to their drawing and geometry change.
Various methods of theoretical analysis are used to investigate this process, including analytical
solutions, numerical modeling and finite element methods. Analytical methods provide simplified
solutions to estimate the basic process parameters such as deformation forces, stress and strain
distribution in the workpiece. Numerical methods, including finite element methods, provide a
more detailed and accurate analysis, allowing complex workpiece shapes and multilayer materials
to be considered, as well as predicting residual stress distributions.
The paper focuses on the influence of key parameters of the rotary drawing process, such as tool
speed, clamping force, process temperature and material properties of the workpiece. Possibilities
of increasing the accuracy and efficiency of the process, as well as improving the mechanical
characteristics of the finished product are considered.

Keywords: rotary drawing, tube billets, process, deformation, part, tool, efficiency.

Introduction

Thin-walled cylindrical parts have found extensive use in various sectors of mechanical
engineering, and therefore recently there has been a need for the production of thin-walled
cylindrical parts (more than one meter) of complex design for special purpose machinery, which
have the highest requirements in terms of design parameters and mechanical qualities.

Production of this kind of parts by classical methods is characterized by high labor costs
and is associated with the use of a large number of large expensive pressing, chemical and thermal
equipment. Whereas rotary drawing makes it possible to produce such thin-walled cylindrical parts
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on high production special machines with relatively small dimensions, weight and power: the
amount of force in rotary drawing is much smaller compared to deep drawing, which directly
depends on the creation of a local deformation zone.

Nowadays, when writing technological processes of rotary drawing, dependencies from all
kinds of reference sources are used, obtained experimentally, including the results of theoretical
research works, which do not take into account in sufficient quantity the local character of forming
and mechanical characteristics of the part material.

The process of rotary drawing with strain division, which promises great discoveries in the
direction of application of internal strain reserves, reduction of force loads and increase of
properties of developed thin-walled parts, has not been investigated at all.

In view of this fact, there appeared an urgent task to increase the efficiency of
manufacturing of thin-walled cylindrical parts for special equipment by rotary drawing on special
machines by means of improving the theory of plastic forming, improving the capabilities of these
processes, increasing their financial efficiency, operational parameters, establishing the
relationship of deformation factors with ensuring geometric accuracy and the formation of
mechanical properties of the material of the workpiece.

Materials and methods

Rotary drawing is the process of forming flat or hollow rotating workpieces along the
profile of a mandrel by means of a shifting deforming force. The processing method is
characterized by the presence of a local deformation zone resulting from the influence of a
compressive element (roller) on the workpiece.

The drawing of cylindrical billets with wall thinning can be performed by reverse or direct
methods, differing in the direction of metal flow in relation to the direction of the working feed of
the compression roller.

The Soviet engineers and researchers made a significant contribution to the formation of
the theoretical and practical part of the rotary drawing process: V. Barkoya, K.N. Bogoyavlinsky,
A.l. Valder, V.V. Smernov, I.P. Rene, I.I. Kazakkevich, V.G. Kaparovich, V.l. Korolkov, N.I.
Mogilny, E.A. Popov, A.S. Chumadin, and L.G. Yudin [1-11].

Also, foreign scientists S. Koboyashi, SO. Kolpakceoglu, E. Tomaset, SN. Welsh, C. Yank
and others [12-16].

The theoretical study of rotational drawing is aggravated by the presence of local
deformation and the large character of the stress-strain state of the metal in the plastic zone. The
possibilities of theoretical study of rotational drawing are mostly determined by the level of its
schematization. The study of the process of rotational drawing cannot be carried out without
making a certain number of assumptions.

In theoretical studies, as a rule, the tool is usually assumed to be perfectly rigid. The metal
to be machined is assumed to be homogeneous, isotropic, fitting the model of either a rigid-plastic
or elastic-plastic body. Free mass and other mass forces are not taken into account. VVolumetric
deformation is replaced by plane deformation, the validity of the choice of which is confirmed by
experimental research works.

The assumption of plane deformation, usually perceived in the longitudinal section. This
assumption, originating from the results of E. Thomsen's research work, makes it possible to
compare the similarity between the processes of rotary drawing and drawing or pressing of tubes
with thin walls. This type of metal working process was further developed in the works of V.F.
Barkoy, L.G. Yudin, A.l. Walder and others.

At the same time, a large number of authors refer to the preferential transverse movement
of the tool. The deformation in this case takes place by rolling rather than by drawing. This method
is most realized in models that take their basis from the analysis of the transverse rolling process,
the basis of which is the model of pressing a flat die into a solid half-plane.

In contrast to the previous model, the analysis is carried out in the cross-section of the part
with the assumption of plane deformation. On the basis of the above models, the problems of

63



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

analyzing the stressed and deformed state and determining the energy-force characteristics of the
process are solved.

In this work, a method that takes into account the volumetric nature of metal flow was
chosen. The theoretical study of the process of rotary drawing with wall thinning in this case is
realized by the method of “upper” estimates. The relations for the volumetric flow of material in
the deformation zone are also obtained during the work.

An attempt to demonstrate the complicated character of volumetric flow during rotary
drawing with wall thinning was made by the Soviet scientist A.A. Kiryakov. The forming process
is described as a step-by-step process of deformation of ring elements.

Localization of the deformation zone leads to the formation of elastically deformed foci
around the plastic deformation zone, which significantly affect the character of metal deformation.
This was first proved by E.A. Popov. Taking into account the influence of elastically deformed
centers of the part on the character of forming was considered in a number of works.

In the works of foreign scientists, the energy method is mainly used to determine the
energy-force characteristics of the process. At the same time, the deformation state under the
pressing element is assumed to be flat, and simple shear of the material is taken as the main one.
The energy of forming a unit volume is taken as a function of stress intensity and contact overload
along the entire deformation zone.

Along with the energy method, the method of thin sections and the method of slip lines
have been used by scientists to establish force characteristics in many cases. In the course of
research work, dependencies between the constituent elements of the resultant force in rotary
drawing have been found, based on a comparison with drawing treatment on a flat material press.
E. Thomasett evaluates the process of rotary drawing as precipitation. The formulas for finding
the constitutive forces in this case are half empirical.

The study of the dependencies described by different scientists to find the forces of rotary
drawing shows that in addition to the dimensional parameters of the tool, mechanical
characteristics of the metal, the formulas also contain different coefficients (coefficient of
efficiency of the process; coefficients that take into account the method of rotary drawing;
roughness of deformation; compaction, etc.), which vary depending on a variety of process
parameters.

Establishing the above-mentioned coefficients for specific rotational drawing process
conditions is problematic in many cases. Incorrect assessment of the impact of individual causes,
or lack of consideration of those or other factors in the considered dependencies, leads to
significant errors in the calculation of forces, in consequence of which their difference with
experimental data is 1.5-2 times.

One of the factors of significant discrepancy between calculated and experimental values
of forces of the rotary drawing process by the direct method is considered to be the failure to take
into account the change in the actual feed of material into the deformation zone, which
significantly affects the size of the contact area of rollers with the metal of the workpiece,
consequently, and on the volume of forces generated during the rotary drawing process. Therefore,
with the change of the actual material feed into the deformation zone during the rotary drawing
process by the direct method, the character of the forces appearing during metalworking has its
own features.

Research results

During the study of the rotary drawing process, one of the key issues is the study of the
possibilities of forming without fracture and the determination of critical degrees of deformation.
However, due to the difficulty in describing the local character of deformation and the significant
impact of out-of-contact deformation on the metal flow, the limit degrees of deformation in rotary
drawing processes have been investigated, in many cases, experimentally.

The ability to shape in the process of rotary drawing is usually defined by the degree of
deformation &, which should not exceed the maximum possible value ,, for a given metal or
metalworking conditions.
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M.A. Gredetor as a criterion of plasticity takes the conditional compression of the neck of
the workpiece during tensile testing v and gives the following approximate formula:

&r = /(017 + 1) 1)

Using the above formula s, it is possible to calculate the ability of the metal to the rotary
drawing process in the cold state by value. It has been experimentally established that relative
elongation cannot be used as a deformation criterion for rotary drawing because it varies with the
size of the workpieces.

It is indicated that the values do not differ dramatically when deforming after several
operations &,,.. As a consequence, during the rotary drawing process, the ultimate degree of
deformation ¢, can be found from the cross-sectional contraction in tensile testing of the samples
taken in longitudinal direction from the original workpiece.

In the works by V.1. Zheltkov and A.l. Walder, an attempt was made to investigate at the
theoretical level the nature of the change in the degree of application of the plasticity resource of
the deformed metal according to the method of V.L. Kolmogarov, as well as to estimate the
maximum degree of thinning on the basis of the strength condition of the wall of the deformed
part of the workpiece depending on the shape of the tool, the value of the working feed and the
number of passes in the process of rotary drawing with thinning [19].

A large number of works were devoted to the visual study of force and deformation
characteristics, obtaining geometric quality parameters of thin-walled cylindrical parts (Figure 1),
produced by rotary drawing process on special equipment with rollers (direct and reverse methods)
and ball rolling heads.
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Figure 1 - Rotary drawing of a cylindrical thin-walled part by direct (a) and reverse (b)
methods

The information obtained by empirical and theoretical studies on the process of rotary
drawing of cylindrical thin-walled parts and shells has established that the course of plastic
deformation is influenced by mechanical features of metal (hardness, conditional elongation,
strength); degree of deformation; configuration, dimensions and geometry of press rollers; number
of mandrel revolutions; longitudinal feed of the device; method of the process of rotary drawing
(direct or reverse); gap between the mandrel and the workpiece; and the distance between the
mandrel and the workpiece.

Experimentally it was found that at the degree of deformation ¢ = 40 — 85%, the hardness
of the surface after deformation changes in a small amount, and the ability to form is only
dependent on the rigidity, vibration resistance of machines and tools.
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Discussion

The rotary drawing process of tube billets is an important technology widely used to obtain
high quality products with required mechanical and geometrical characteristics. Theoretical
analysis methods, such as analytical approaches and numerical simulations, provide a deeper
understanding of material deformation patterns and predict the outcome of drawing processes.
Analytical methods provide simple solutions for basic calculations, while numerical methods,
including the finite element method, provide more accurate results, especially when complex
shapes and material properties are taken into account.

Conclusion.

The study has shown that the quality of finished products is significantly affected by such
parameters as tool rotation speed, process temperature, clamping force and properties of the source
material. Optimization of these parameters makes it possible to increase manufacturing accuracy,
improve mechanical characteristics of products and reduce the probability of defects.

Thus, further development of theoretical analysis methods and their implementation in the
practice of computer-aided design will provide an increase in the efficiency and reliability of rotary
drawing in the manufacture of tubular products.
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) OP TYPJII SICTEPJI KOJ1JAHA OTBIPBII KYBbIP
TAMBIHIAMAJIAPBIH AMHAJIMAJIBI COPY TTPOIIECTEPIH TEOPHUSLIBIK
TAJIIAY

Bykaesa Amuna 3axaposna’, Huy-Tuan Pham?
'Ecenos yuuBepcuteri, Akray, Kasaxcran
2Xo 11In MUH TeXHOIOTHSIIBIK KoHe OiniM Gepy YHHUBepcHTeTi, BreTHaM

AHaaTna. Makanaga Kasipri 3aMaHfbl ©HEpPKOCINTE JKOFaphl JIOJJIIKIIEH JKOHE
KETUTIPUITeH MEXaHMKAIBIK KACHETTEPMEH OeIIeKTep aly YIIiH KEeHIHeH KOJJIaHBbLIAThIH
KyOblp JaliblHAaManapblHaH aiHaIMallbl COpy IPOLECTepiH TEOPMSUIBIK Tajjay oicTepi
KapacThIPbUIAbl. AWHAIMaNbl COPFHII-OyI KYOBIp MaiblHAaManapbl aHAJIMANbl KYpasJIbIH
acepiHeH /JledopmanusiaHaTbIH Ipoliecc, Oy ONapiAblH TapThUIyblHA JKOHE I'€OMETPHUSHBIH
e3repyiHe oKele/Ii.

byn mpomecti 3epTTey YIIIH OpTYpii TEOpPHUSUIBIK Taljgay oIicTepi, COHBIH IMNIiHIE
AQHAUTHKAIBIK ~IICHIMJIEP, CaHABIK MOJENBICY JKOHE AaKbIpJIbl DIIEMEHTTEp QIicTepi
KOJIJaHbUIa/Ibl. AHAJIMTUKAJIBIK 9MicTep AedopmMarus KywTepi, JaiblHIaMalaFbl KEpHEYyJIep MEeH
nedopManusIapaslH  Tapalybl CHSKTHI IPOIECTIH HEri3ri mapameTpiepiH Oaranay YIIiH
KEHUIIETUINeH MIeHIMaep aidyra MyMKiHAIK Oepeni. CaHIBIK 9ICTEpP, COHBIH IMIIHAE aKbIPIbI
DIIEMEHTTEP dicCi, JalbIHAaMalapIbIH Kypaeni GopManapsl MEH Kell KadaTThl MaTepHallgapabl
€CernKe allyFa >KOHE KaJJbIK KepHEyJepliH TapalyblH OoJbKayFa MYMKIHAIK OepeTiH erkew-
TETXKEWIT1 )KOHE JTOJT TANAayAbl KAMTaMachl3 eTe/I.

Makanaga aifHaaMmanabl copy IpPOLECIHIH HETi3ri IapaMeTpiepiHiH ocepiHe Hazap
ayJapbUIaibl, MBICAIIBI, KYPAJIJBIH alHAITY KBUIIAMJIBIFBL, KbICY KYIII, IIPOIIECTIH TEMITEPaTypachl
KOHE JailblHlaMa MaTepHalbIHBIH KacueTTepi. [IpolecTiH Momairi MeH TUIMAUITIH apTThIpY,
COHJIali-aK JaiiblH ©HIMHIH MEXaHUKaJIbIK OHIMIUIITIH )KaKcapTy MYMKIHIKTEP1 KapaCcThIPbLIaIbL.

Tyiiin ce3nep: aiiHanMaibl COPFBILI, KYOBIp daiibIHAamanapsl, mnporuecc, aedgopmarus,
Oedek, Kypal, THIMIUTIK.

TEOPETUYECKHI AHAJIN3 IMTPOIIECCOB POTAIITMOHHOM BBITSIKKA
TPYBHbBIX 3AI'OTOBOK C HCITOJIb30BAHUEM PA3J/IMYHbBIX METO/1O0B

Bykaea Amuna 3axaposnal, Huy-Tuan Pham?
! Vausepcurer.Ecenosa, Akray, Kazaxcran,
2Xo 11Iu MUH TeXHONOTHYECKUH 1 00pa30BaTeNbHbI YHHBEPCUTET, BreTHaM

AHHOTanMA. B cTatbe paccmaTpuBaroTCs METOABI TEOPETHUECKOIO aHAIM3a IIPOLECCOB
POTAllMOHHOM BBITSKKU U3 TPYOHBIX 3aTOTOBOK, KOTOPbIE ITUPOKO MPUMEHSIOTCS B COBPEMEHHON
MIPOMBILIUICHHOCTH JUIsl IIOJYyYEHHs JeTajleil C BBICOKOM TOYHOCTBIO U YIIyYIIEHHBIMU
MEXaHUYECKUMHU CBOWCTBaMHU. PoTalMoHHas BBITSKKA MPEACTaBiIsSIeT cOOOW mporecc, Mnpu
KOTOpPOM TpyOHBIE€ 3aroTOBKU Je(QOPMUPYIOTCS MOJ ACHCTBUEM BPAIIAIONIETOCs HHCTPYMEHTA,
YTO MPUBOJUT K UX BBITSTHUBAHUIO U N3MEHEHUIO TEOMETPHUH.

Jins  uccnenoBaHWs  JAHHOTO  IPOLECCa  MCIONB3YIOTCS  pa3iM4yHblE  METOJBI
TEOPETUYECKOr0 aHaJIN3a, BKIIOYAs AHAJTUTHUYECKHE DPELICHMS, YMCIECHHOE MOJIEIMpPOBAaHUE U
METO/Ibl KOHEUHBIX 3JIEMEHTOB. AHAIUTUYECKUE METOJBI MO3BOJAIOT IMOJYYUTH YIPOLICHHBIE

67



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

pelieHuss A OLEHKM OCHOBHBIX IapaMEeTpOB Mpollecca, TaKUX Kak ycuiaus aedopmanuu,
pacnpezeneHne HanpsbKeHUH U aedopMaiiuii B 3arotToBke. YnciieHHbIe METOBI, BKIIFOUAsk METO
KOHEYHBIX 2JIEMEHTOB, oOecrneunBaioT Oosiee J1eTaTu3uPOBAHHBIM M TOYHBIA aHANU3, MMO3BOJISA
YUUTBIBATh CIOKHBIE ()OPMBI 3aTOTOBOK M MHOTOCJIOMHBIE MaTepHaIbl, a TAK)KE MPOTHO3UPOBATH
pacupeeneHne OCTaTOYHbIX HANPSKEHUMN.

OCHOBHOE BHMMaHHUE B CTaTb€ YAENAETCS BIMSHHUIO KIIOYEBBIX MapaMeTpoB Ipolecca
POTALIMOHHOW BBITSKKHM, TaKMX KaK CKOPOCTb BpAICHUS WHCTPYMEHTA, YCWIME MPUKHUMA,
TeMIlepaTypa Ipolecca M CBOMCTBA MaTepualla 3aroToBku. PaccmaTpuBaroTcs BO3MOKHOCTH
MOBBIIICHUSI TOYHOCTH M 3(P(EKTHUBHOCTH IMpoLecca, a TaKKe YIYUIICHUS MEXaHMYEeCKHX
XapaKTEPUCTUK F'OTOBOM IIPOYKIIHH.

KuroueBble cj10Ba: poTaliioHHAs BBITSXKKA, TPYOHBIE 3arOTOBKH, MIpoLEcC, nedopManus,
JeTajb, HHCTPYMEHT, 3(p(PEeKTUBHOCTS.
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Abstract. In experiments on cavitation effect on oil, rheological properties (density,
dynamic viscosity coefficient, oil composition, freezing point and shear stress on the wall) of high-
viscosity, low-freezing oils from the Kalamkas and Karazhanbas fields, as well as high-freezing
paraffinic oils from the Uzen and Zhetybay fields were studied. The ratio of oils in this case is:
Zhetybay-Uzen - 65%, Karazhanbas-Kalamkas — 35%. From a ready mixture of oils in the volume
of 10 liters, in accordance with the sampling method according to GOST 2517-85, a sample of oil
in the amount of 0.5 liters is taken for the initial analysis of the mixture of oils according to the
measured values. Then the ready mixture of oils, heated to the required temperature, is loaded into
the receiving tank of the unit and mixed with a mixer to obtain a homogeneous mixture. The mixed
oil mixture is pumped by a gear pump and fed to the cavitation unit. In this case, the movable rod
regulates the oil pressure at the inlet to the confuser and changes the cavitation mode. After the oil
passes through the diffuser, a sample of oil is taken for analysis using a special device. The
processed oil is again fed to the receiving tank and then sent for secondary processing using a gear
pump. The ultimate shear stress of oils before and after cavitation at different temperatures was
determined. It was found that at temperatures below 30 °C and above, oils are Newtonian fluids.
Pseudoplastic fluids have rheological characteristics that do not depend on time, and for such
fluids, the yield point is not detected.

Key words: cavitation; rheological properties; oil composition; draining time.

Introduction

Cavitation (from Latin cavitas) is the occurrence in a liquid and the subsequent instant (in
thousandths and millionths of a second) collapse of vapor-gas cavities (caverns) as a result of
created pressure differences, accompanied by hydrodynamic shocks similar to a point explosion.
In this case, as established for water, the local temperature of the collapsing cavern can reach up
to 6+10-10°K, and the pressure up to (5,06-10,1)-10° kPa, which corresponds to the parameters of
low-temperature plasma. As a result of a large number of force effects of collapsing bubbles in the
processed medium, deep chemical and physicochemical transformations and changes in its
properties occur. For example, cavitation action leads to partial splitting of water molecules and a
change in pH. Thus, the basis of all technological effects of cavitation application is its destructive
action [1].

According to the method of cavitation formation, the following types are distinguished:

- wave, arising as a result of excitation in the system of high-frequency ultrasonic
vibrations;

- hydrodynamic, associated with a violation of the continuity of the liquid due to an
instantaneous decrease and increase in pressure in a moving liquid flow;

- thermal, the excitation of which is associated with a local increase in temperature.

Cavitation has shown itself, first of all, as a negative phenomenon, leading to the
destruction of the propeller shafts of ships, pumps, turbines. A large number of studies have been
devoted to these issues [2-4]. And only with the advent of standard ultrasonic equipment, with the
help of which it is possible to excite cavitation in a liquid medium due to a wave pressure
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difference, did this type of energy impact result in practical application in such technological
processes as emulsification, dispersion of suspensions, homogenization, depolymerization, etc. [5-
7].

In the early 60s, the first work appeared [5], in which it was shown that ultrasonic treatment
of oil leads to a change in its viscosity.

In the 70s, laboratory studies were conducted at the Institute of Oil and Natural Salts
Chemistry of the Academy of Sciences of the Kazakh SSR [6-8], as a result of which it was clearly
proven that under the influence of ultrasound, the viscosity and freezing point of oils decrease,
which can have a beneficial effect on its transportation through pipelines in the cold season. But,
apparently, due to the lack of equipment for ultrasonic processing of large volumes of oil, required
for the introduction of this method into industry, work in this direction did not receive further
development. In this regard, further efforts were directed at studying the possibility of using
hydrodynamic devices for emulsification. Devices with different operating principles were
designed and underwent bench tests: slot, resonator, vortex [7]. It was established that for
emulsification of reagents and processing of finely dispersed suspensions, the most effective are
ultrasonic hydrodynamic emitters of the vortex type. The principle of their operation consists in
converting the continuous movement of liquid under pressure into vortex oscillating flows, which
have a cavitation-cumulative destructive effect on the liquid medium being processed. They
provide a high degree of dispersion of reagents up to 80% — 20 microns, simple in design and
reliable in operation, and the energy consumption for obtaining the same technological effects is
10-15 times lower than when using ultrasonic generators.

Materials and research methods

In experiments on cavitation effects on oil, the rheological properties (density, dynamic
viscosity coefficient, oil composition, freezing point and shear stress on the wall) of high-viscosity,
low-freezing oils from the Kalamkas and Karazhanbas fields, as well as high-freezing paraffinic
oils from the Uzen and Zhetybai fields were studied.

The experiments were conducted on a laboratory-type hydrodynamic cavitation unit with
a capacity of 3.5 m®nhour. The unit is designed to operate in a closed mode, i.e. the processed oil
is re-processed in a very short period of time. At the beginning of the work, a mixture of oils in
the volume of 10 liters is prepared, which is necessary for cavitation treatment. For this, the
containers containing low-freezing oil from the Kalamkas and Karazhanbas fields are shaken well
for 10-15 minutes, and oils with a freezing point of 30 °C are additionally heated to a temperature
of 40-45 °C. This is a necessary condition for uniform distribution of oil components in the
container. Then, in a previously prepared clean container, a mixture of oils is prepared, consisting
of four oils from the Zhetybai, Uzen, Kalamkas and Karazhanbas fields. The ratio of oils in this
case is: Zhetybai-Uzen - 65%, Karazhanbas-Kalamkas — 35%. From the finished oil mixture in the
volume of 10 liters, in accordance with the sampling method according to GOST 2517-85, a
sample of oil in the amount of 0.5 liters is taken for the initial analysis of the oil mixture by the
measured values. Then the finished oil mixture, heated to the required temperature, is loaded into
the receiving tank of the unit and mixed with a mixer to obtain a homogeneous mixture. The mixed
oil mixture is pumped by a gear pump and fed to the cavitation unit. In this case, with the help of
a movable rod, the oil pressure at the inlet to the confuser is regulated and the cavitation mode is
changed. After the oil passes through the diffuser, a sample of oil is taken for analysis using a
special device. The processed oil again enters the receiving tank and is then sent for secondary
processing using a gear pump.

The number of samples of selected oil for analysis is selected depending on the specified
test modes. Analysis of the original and cavitation-treated oil is carried out at a temperature of 20
to 40 °C. Based on the analysis of oil samples, their rheological characteristics are determined
(pour point, dynamic and kinematic viscosity, ultimate shear stress). The pour point (or loss of
fluidity) of oil was determined according to GOST 20287-91. The analyzed oil was preliminarily
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subjected to heat treatment and then cooled to a temperature at which it lost mobility. Having
added 3 degrees to the resulting temperature, we take it as the temperature of loss of fluidity of oil.

Determination of kinematic viscosity and calculation of dynamic viscosity were carried out
in accordance with GOST 33-2000 (ISO 3104-94). The method is based on measuring the time of
liquid outflow under the influence of gravity in a glass viscometer. Two types of capillary
viscometers were used for the analysis: VPZh-2 with a constant C = 0.8853 mm?/s? and VPZh-4
with a constant C = 0.3606 mm?/s2,

Results and Discussion

It is known that one of the most important properties in the characteristics of oils is density.
For its measurement, the areometric method of analysis according to GOST 3900-47 was used.
Determination of the density of oils was carried out in a temperature range from 20 to 40 °C. It
was found that the density of oils fluctuates between 0.84 and 0.9 g/cm3. In oils that have
undergone cavitation treatment, a slight change in density is observed compared to the original oil.
Further study of the analysis of oils shows a change in their rheological properties after cavitation
treatment. Tables 1, 2 show comparative characteristics of the mixture of oils from the Kalamkas,
Karazhanbas, Uzen, Zhetybai fields. The values of density, kinematic and dynamic viscosity, pour
point in the temperature range of 20-40 °C were obtained.

Table 1- Comparative characteristics of the oil mixture before and after cavitation

treatment
A mixture of oils from the Uzen, Zhetybai, Karazhanbas, and
Indicators Kalamkas fields
before after before after
Dzegf'cty 0,8816 0,8805 0,8876 0,8795
30°C 0,8785 0,8930 0,8684 0,8691
35°C 0,8679 0,8721 0,8632 0,8643
40°C 0,8604 0,8635 0,8601 0,8604
Kinematic viscosity, cSt - - - -
30°C 150,54 104,57 93,87 70,81
35°C 54,05 49,65 44,35 39,60
40°C 31,83 30,12 32,87 30,32
Freezing point, °C +24 +18 +24 +21
Mechamca:)l/olmpurltles, 0,0156 i 0,0156 i
Water, % 0,0871 - 0,0871 -

Table 2- Comparative characteristics of the oil mixture before and after cavitation
treatment and the process of restoring the rheological properties of oils to their original
characteristics

Indicators A mixture of oils from the Uzen, Zhetybai, Karazhanbas, and
Kalamkas fields

before after 6 days | before | after 6days | after8
days
Density
20°C 0,8805 0,8822 0,8795 0,8820 0,8815
30°C 0,8730 0,8915 0,8691 0,8725 0,8735
35°C 0,8621 0,8685 0,8643 0,8621 0,8642
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40°C 0,8635 0,8641 0,8604 0,8621 0,8610
Kinematic viscosity, - - - -
cSt -
30°C 104,57 1275 70,81 86,7 82,3
35°C 49,65 51,3 39,6 47,2 44,3
40°C 30,12 31,8 30,32 33,8 33,2
Freezing point, °C +18 +21 +21 +24 +21
Mechanical impurities, -
% - - - -
Water, % - - - - -

Comparisons of the rheological characteristics of oils before and after cavitation treatment,
taking into account the factors affecting oil (temperature and pressure) show a decrease in the
kinematic and dynamic viscosity, pour point of the mixture of oils after cavitation treatment. At
the same time, the influence of the rheological properties of oils is noticeably manifested at
temperatures close to the pour point, when the process of crystallization of paraffins begins with
the appearance of their viscoplastic properties. Repeated experiments revealed a decrease in
kinematic viscosity from 150 to 82 cSt at a temperature of 30°C and a decrease in the freezing
temperature by 5°C.

The study of the mechanism of action and the essence of the change in the rheology of oils
under the influence of cavitation gives grounds to believe that when oil moves in the cavitation
area, the structure of oils is destroyed under the influence of shock waves of liquid bubbles, the
collapse of which creates high pressures. Thus, the effects on the surface of high-molecular
compounds of paraffins, as well as on the structure of asphaltenes and resins, affect the process of
formation of crystallization centers of paraffins, liquefy the viscoplastic medium and reduce the
freezing point of oil. A significant change in the rheological properties of oils under the influence
of cavitation, as was previously noted, is observed at oil processing temperatures close to the
freezing point of oil. With an increase in the oil processing temperature, a noticeable decrease in
oil viscosity also occurs. It follows from this that a change in the temperature regime of oil
processing within the range from 25 to 40 ° C does not have a significant effect on the development
of the cavitation process [8]. Taking into account the analysis of experimental data, optimal modes
and parameters of cavitation development were determined. At the same time, the analyzed
characteristics of oils are improved. The kinematic viscosity decreases to 40%, and the pour point
decreases by 5 °C.

Tables 1, 2 show the results of a comparative analysis of the obtained experimental data.
Tables 1, 2 show the temperature dependences of the kinematic viscosity of the Karazhambas —
Kalamkas (35%), Zhetybai — Uzen (65%) oil mixtures before, after and 6 days after cavitation
treatment. Tables 1, 2 shows a significant decrease in kinematic viscosity at a temperature of 30
°C. The effect of viscosity reduction after 6 days decreases, the temperature dependences of the
kinematic viscosity of a mixture of 4 Kalamkas-Uzen-Karazhambas-Zhetybai oils. Tables 1, 2
show the temperature dependences of the kinematic viscosity of the original mixtures of 4 oils
after cavitation treatment. In tables 1, 2 show the viscosity change curves of the mixture of 4 oils
after cavitation, 8 days and 16 days after treatment, respectively. Tables 1, 2 show the dependences
of the kinematic viscosity of the mixtures of Uzen, Kalamkas, Zhetybai and Karazhambas oils on
temperature.

The results obtained for calculating the volume of oil mixtures from the Zhetybai, Uzen,
Kalamkas and Karazhanbas fields depending on the drain time are shown in Fig. 1.

As can be seen from Fig. 1 for the oil mixture of the Zhetybai-Uzen, Kalamkas-
Karazhanbas fields in the ratio of 65% and 35%, respectively, the draining time is practically
independent of the temperature change, and cavitation treatment plays a significant role. For low-
viscosity oil with simultaneous heating and draining from the tank, as shown in the figure, the
draining time changes slightly (Fig. 1), the difference is 3-4 minutes. This is apparently due to the
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preservation of the mass of oil due to its property: a slow change in density with increasing
temperature. With an increase in oil viscosity, the draining time, with partial heating and
simultaneous draining compared to the draining time of initially completely heated oil, decreases
and the nature of the drain is linear.

1

T~ 1
0 500 1000 1500 2000 2500 T, €

Figure 1 — Change in the estimated volume of oil mixtures from the Zhetybay, Uzen, Kalamkas,
and Karazhanbas fields in a tank depending on the draining time.
1 - initial oil mixture, the ratio of oils is: Zhetybay-Uzen - 65%, Karazhanbas-Kalamkas - 35%; 2
- the same oil after cavitation treatment, T = 10 minutes; 3 - the same oil after cavitation
treatment, T = 15 minutes. System temperature is 30°C

Also, in the work [2] it is shown that the decrease in the volume of oil in the tank does not
reach zero over time, i.e. there is no complete draining or the tank needs to be washed. As is
known, the total time for draining oil from a railway tank is made up of: the time of heating (in
winter), the time of draining and the time of washing out the oil sediment. The authors of the work
[3] proposed electric induction heating for the simultaneous draining and heating of oil from the
tank. In this case, less time is required for heating, which leads to an increase in the productivity
of oil draining.

Conclusion

The results of laboratory experimental and thermal-hydraulic calculations of the use of
cavitation technology show the need to implement cavitation technology for pumping high-
freezing, high-viscosity oils. At the same time, the results of experimental studies and thermal-
hydraulic calculations indicate the following circumstances:

- when using cavitation technology, they are performed on the basis of the rheological
properties of the oil mixture obtained in laboratory conditions. In the conditions of industrial
operation of the oil pipeline, various situations arise caused by mixing low-freezing and high-
freezing oil in different proportions, instability in the hydraulic mode of operation of pumping
stations, fluctuations in productivity, pressure pulsations in the main oil pipeline, etc., which must
be taken into account when implementing cavitation technology. In this regard, the implementation
of cavitation technology requires large-scale pilot tests to take into account various factors arising
during the operation of the oil pipeline;

- undoubtedly, the use of cavitation technology is a promising direction in economic and
environmental terms. However, the application of cavitation technology in industrial conditions
poses the following tasks: 1) cavitation technology requires the processing of the oil mixture to
improve its rheological properties in an industrial unit, which leads to the manufacture of a special
unit with the necessary equipment and the use of a certain capacity; 2) depending on the percentage
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of low-freezing and high-freezing oils in the composition of the oil mixture, the effect of cavitation
treatment may be different; 3) the improvement of the rheological properties of the oil mixture
during cavitation treatment remains unchanged for a certain period of time, after which the process
of restoring the rheological properties of the oil mixture begins. Therefore, in order to implement
cavitation technology, it is necessary to develop, on the basis of pilot tests, technological
regulations for the use of cavitation technology in industrial conditions, taking into account a
variety of production conditions; - it is possible that the use of cavitation technology leads to some
complication of the technology of pumping high-freezing oils due to the need to maintain a stable
ratio of volumetric contents of low-freezing and high-freezing oil mixtures in a certain range,
ensuring stable operation of the cavitation treatment unit, etc.
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NCCJEJOBAHUE PEOJIOTUYECKHUX CBONCTB MAPA®UHO-
HE®TIAHOM CMECH

BycypmanoBa Akkenxke YanmapoBHa
VYuusepcuret EcenoBa, Akray, Kazaxcran

AHHoTanus. B skcreprMeHTax Mo MCCIIEOBAHUIO BO3/JEUCTBUS KAaBUTALIUU HAa HEPTH
ObUIM U3yUYEHBl PEOJIOTHYECKUE CBOMCTBA (IUIOTHOCTb, AMHAMHUYECKUH KOI((UIIMEHT BA3KOCTH,
coctaB He()TH, TemIiepaTypa 3amep3aHusl W HalpsDKEHHE CIBHTa Ha CTEHKE) BBICOKOBSI3KHUX,
HU3Ko3amep3aronmx Hedreil ¢ Mectopoxiaenuit Kamamkac u  KapaxanbGac, a Taxxke
BBICOKO3aMep3aronnx mnapaduHUCTBIX HedTel ¢ MecTopoxiaeHud VY3enb u JKerbiOail.
CootHomenne HepTH B JaHHOM ciyyae cocraBister: KerwiOaii-Y3en» — 65%, KapaxanOac-
Kamamkac — 35%. U3 roroBoii cmecu HedTeir 00bemMoM 10 TUTPOB B COOTBETCTBUH C METOUKON
orbopa mpo6 mo I['OCT 2517-85 otOupator mnpody Hedptu oObemom 0,5 nurpa s
NEPBOHAYAILHOTO aHAIN3a CMECH He(TH 1O M3MEpPEeHHBIM 3HAYCHHSM. 3aTeM TOTOBas CMECh
He(TH, Harperas A0 HEOOXOIMMOW TeMIepaTyphbl, 3arpy’kaeTcsi B MPUEMHbII 0aKk yCTaHOBKHU U
NepEMEIINBACTCS MUKCEPOM JI0 TIOTYYEHUS OTHOPOTHON cMecH. [lepemenianHas He(TsiHasI CMeCh
NepeKaynBaeTCs MIeCTePEeHYaThIM HACOCOM M TOJAETCsl B KaBUTALMOHHYIO YCTaHOBKY. B aTom
ciTydae TOJIBIKHBIN CTEp)KEHb PETYIUpYyeT JaBlieHne HeTH Ha BXOje B KOH(Y30p ¥ M3MEHSET
pexxuMm kaButanuu. Ilocie npoxoxaeHuss HepTH depe3 U Py30p € MOMOIIBIO CHENUATBHOTO
yCTpolcTBa oTOMpaeTcs mpoba Macia s ananusza. OO6paboTaHHOE Macio CHOBa TOJAETCS B
IOpUEMHBI pe3epByap, a 3aTeM HalpaBiseTcs Ha BTOPHUYHYIO NepepabOTKy C IMOMOIIBIO
[IeCTEPEeHYaTOro Hacoca, ObLIN OIMpEeIEIeHbI IPEeeNIbHOE HAMIPSKEHHE CABUTa HE(TH /10 U MocCIie
KaBUTAIMK TPH PA3IUYHBIX TeMIlepaTrypax. b0 ycTaHOBIIEHO, YTO MpU TEMIEpaTypax HUXKe
30°C wu BbIme HEPTH TMPENCTABISIOT COOOW HBIOTOHOBCKHE J>KHUIKOCTH. lIceBmoriacTUYHbIE
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KHUIKOCTHU o6naz[a}0T PEOJIOTHYCCKUMHU XapPAKTCPUCTHKAMH, KOTOPBIC HE 3aBUCAT OT BPpEMCHHU, U
JIUISL TAKMX 2KUIKOCTEH npeaci TCKyUCCTH HC OIIPCACIIACTCA.

KiaroueBbie cioBa: KaBHUTallHsA, PCOJOTHYCCKUE CBOfICTBa; MAacCIISTHBIN COCTaB; BpEMsA
CJINBa.

MAPA®HUH-MYHAN KOCITACBIHBIH PEOJIOTUSIJIBIK KACUETTEPIH
3EPTTEY
BbycypmanoBa AkkeH:ke UaHIIapKbI3bl
EcenoB yauBepcureti, Axray, Kazakcran

AnHoTanus. KaBuranusHelH MyHaifFa ocepiH 3epTrey 3kcrnepuMeHTTepinae Kamamkac
xkoHe KapakanOac KeH OpbIHIAApbIHAH JKOFapbl TYTKBIP, TOMEH TeMIleparypaja KaTaThiH
MyHalIapabIH, coHaal-ak O3eH jkoHe JKeTiOail KeH OpBIHAApBIHAH KOFaphl TEMIIepaTypaja
KaTaThlH TapauHIi MYHaWIapIbIH PEOJOTHSUIBIK KAaCHUETTepi (THIFBI3JBIFBI, TYTKBIPIBIKTHIH
TUHAMHUKAIBIK KO3()PHUIMEeHT], MyHAWIBIH KypaMbl, KaTy TeMIepaTypachl >KoHE KaObIpra/iarbl
CBICY KepHeyi) 3epTrenmi. by sxarnaiina myHaiinbiH apakatbiHachl: XKeTibaii-O3eH — 65% xoHe
Kapaxan6ac-Kanamkac — 35% xypanasl. MemCT 2517-85 GoiibiHIIa chiHaMa ally oficTeMeciHe
coiikec kesnemi 10 nuTp MyHalIpIH AalbIH KOCHACHIHAH OJIIICHTeH MOHJAEp OOMBIHIIA MyHai
KOCIachlH OacTamkbl Tangay yiniH kejemi 0,5 nuTp myHail chiHamachiH anaabl. ComaH KeliH
KOKETTI TeMIieparypara ACHIH KbI3JBIPBUIFAaH MYHAWABIH JalbIH KOCIAChI KOHIBIPFBIHBIH
KaObUIZay [HMCTEPHACHIHA CaJIbIHBIN, OIPTEKTI KOCMAHBI ajFaHfa JCHiH apallacThIPFHIIINCH
apanacTeIpblIaibl. Apajgac MYHal KOCIAChl OEpiic COPFRIMEH alaiaabl )KOHE KaBUTAIMSUIBIK
KOHZBIPFbIFa Oepineni. byn skarmaiiia KbpUDKbIMANbl IITaHra KOH(Y30pIbIH KipebepiciHaeri
MYHai KbICBIMBIH PETTEH/I1 ’KOHE KaBUTAIUs PSKUMIH e3repTeni. MyHait nuddy3opaaH 6TKCHHEH
KeWiH apHalbl KYPBUIFBIHBIH KOMETIMEH Taljay YUIIH Mail ChIHaMachl aJIbIHA/Ibl. OHJENreH Mai
KaliTagaH KaObUIIay pe3epByapbIHa kKiOepiiemdi, coJaH KeiH Oepilic COPFBICH apKbUIbI KaiTa
eHJieyTe kibepineni, op Typii TemrepaTypala KaBUTAlMsIFa JACHiH KoHE O/laH KeWiH MYHaWIbIH
CHBICYBIHBIH IIEKTI KepHeyi aHbkTamabl. 30°C-TaH TOMEH XOHE OJIaH KOFaphl TeMIleparypaja
MYHalIbIH HBIOTOH CYHMBIKTBHIKTAphl €KEHAIT aHbIKTaIAbl. [IceBIOMmmacTuKanblK CYHBIKTBIKTap
yaKbITKa TOYeJIi €MeC PEOJIOTHSUIBIK CHUIaTTaMajiapra Ue XoHe MYHJAW CYHBIKTBIKTAp YIIiH
AKKBIIITHIK IET1 aHBIKTAIMANTBI.

Tyiiin ce3aep: KaBUTAIMS; PEOJIOTHSUIIBIK KACUETTEP1; Mall KYpambl; TOTY YaKbITHI.
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Abstract. The problem of extracting heavy and non-ferrous metals from spent solutions of
galvanic production is of great importance from the point of view of capturing metals valuable for
the national economy and neutralizing industrial wastewater.

Existing methods of extracting lead from spent solutions and wastewater mainly involve
the addition of reagents. These methods have some disadvantages: economic unprofitability; does
not meet modern environmental requirements; additional pollution with ions and the formation of
poorly soluble compounds and the labor intensity of extracting metals from them.

Close to the method proposed by us in technical essence is the use of volume-porous flow
electrodes (VPFE) made of carbon fibrous materials. The disadvantage of this method is the high
cost of electrodes associated with the use of carbon fibrous materials.

The most advantageous seems to be the electrochemical method proposed by us using lump
electrodes with a developed surface. The proposed work presents the results of electrolysis of
solutions with an initial lead concentration of 200 mg/l on lump graphite electrodes. The
experiments were conducted in a flow mode on bulk lump graphite electrodes in an electrolytic
cell. An experimental setup was used to purify waste solutions from lead ions using an
electrochemical method with the use of piece electrodes with a developed surface. The electrolyzer
setup consists of two glass vessels and an electrolyzer with lump electrodes, which are the cathode,
and the graphite rod serves as the anode. The thickness of the lump electrode layer was changed
depending on the experimental conditions within 0.5-3 cm.

Key words: extraction; electrolyze; lead (1) ions; graphite electrodes.

Introduction

A significant increase in the lead content in the environment (including surface waters) is
associated with coal combustion, the use of tetraethyl lead as an antiknock agent in motor fuel,
and the removal of lead into water bodies with wastewater from ore processing plants, some
metallurgical plants, chemical plants, mines, etc. Significant factors in reducing the concentration
of lead in water are its adsorption by suspended substances and deposition with them in bottom
sediments. Among other metals, lead is extracted and accumulated by hydrobionts.

Lead is found in natural waters in a dissolved and suspended (sorbed) state. In dissolved
form, it occurs in the form of mineral and organomineral complexes, as well as simple ions, in an
insoluble form - mainly in the form of sulfides, sulfates and carbonates.

In river waters, the concentration of lead varies from tenths to units of micrograms per 1
dma3. Even in water bodies adjacent to areas of polymetallic ores, its concentration rarely reaches
tens of milligrams per 1 dm3. Only in chloride thermal waters does the concentration of lead
sometimes reach several milligrams per 1 dm?.

Lead is an industrial poison that can cause poisoning under unfavorable conditions. It enters
the human body mainly through the respiratory and digestive organs. It and its compounds are
dangerous not only because of their pathogenic effect, but also because of the cumulative
therapeutic effect [1, 2], high accumulation coefficient in the body, low rate and incompleteness
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of excretion with waste products. It is eliminated from the body very slowly, as a result of which
it accumulates in the bones, liver and kidneys [3, 4].

Lead suppresses many enzymatic processes in the body. With lead intoxication, serious
changes occur in the nervous system, thermoregulation, blood circulation and trophic processes
are disrupted, the immunobiological properties of the body and its genetic apparatus change [5].

The limiting indicator of lead harmfulness is sanitary and toxicological. The maximum
permissible level of lead is 0.03 mg/dm?® [6].

Tetraethyl lead. It enters natural waters due to its use as an antiknock agent in motor fuels
of watercraft, as well as with surface runoff from urban areas. This substance is highly toxic and
has cumulative properties.

The content of tetraethyl lead in water bodies for domestic, drinking, cultural, domestic
and fishery purposes is not permitted [6].

Pollution with heavy metals can destroy all life in natural waters and in biological treatment
facilities for municipal wastewater under certain conditions. It should also be noted that it is
important to capture heavy metals and other components from waste solutions in order to reduce
the specific removal of salts from the electrolyte in order to increase their efficiency.

For many industries, the problem of extracting metals from solutions in which the
concentration of heavy metal ions does not exceed units of grams per liter is relevant.

During electrolysis, the solution is purified from metal ions, and valuable metals are also
extracted in the form of products. But, as is known, electrochemical processes are heterogeneous,
i.e. the reduction reaction occurs only on the surface of the cathode, so the process is ineffective.
In addition, at a low concentration of metal ions in the waste solutions, the main part of the current
will be spent on a side unnecessary process — the release of hydrogen gas [7].

In this regard, there is a need to develop effective methods for cleaning water bodies, since
the previous, existing methods cannot be considered perfect in modern conditions. One of the main
directions in the creation of new waste-free and environmentally friendly technologies for the
disposal of waste solutions and waste water and the extraction of heavy non-ferrous metal ions
from them may be the use of electrochemical methods using volumetric-porous electrodes,
including lump (powder) electrodes with a highly developed surface 7-10]. The use of such
electrodes is notable for the fact that the costs are minimal; the processes are practically reagent-
free [11].

Materials and research methods

To conduct electrolysis in a flow mode, a conductive graphite plate with small holes is
placed at the bottom of the electrolyzer. Lump graphite electrodes with a diameter of 0.2-0.25 cm,
which are poured onto the plate, were used as a cathode. The height of the lump electrode layer
varies depending on the electrolysis conditions within the range from 0.5 to 3.0 cm. A graphite rod
located in the upper part of the electrolyzer served as an anode. The analyzed solution containing
heavy metal ions was passed at a given speed through a layer of lump electrodes. The distance
between the front surface of the cathode and the graphite anode is 50 mm. Electrolysis was carried
out at a cathode current density of 50-550 A/m?.

The content of heavy metal ions in the analyzed solution before and after the experiments
was determined by the polarographic method on an oscillographic polarograph brand PO-5122.
Depending on the wave height on the polarograph, the metal content is found using the formula
[38]:

CMe = (hx 'CCT)/hCT (1)

where, Cme — concentration of heavy metals in the test solution, g/l; hx, her — readings during
polarography of the test and standard solutions; C.; — concentration of heavy metals in the standard
solution, g/l. The degree of purification of the solution from heavy metal ions was calculated using
the formula:
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o (%) = (Cme() — Cme(2)/ Cme(n)) - 100 )

Here Cwme() IS the concentration of the metal in the analyzed solution, g/l (before the
experiment); Cwe() is the concentration of the metal after electrolysis, g/l.

To calculate the current efficiency, using Faraday's law, we calculate the mass of lead ions
that theoretically passed into the solution:

Mreop. =1 -7 Q 3

where, | — current strength, A; t — electrolysis time, hour; q — electrochemical equivalent,
g/A-hour.
The power yield was calculated using the formula:

power y|8|d = mpractical / mtheory -100% (4)

Results and Discussion

The influence of such factors as current density (i, A/m?), solution flow rate (V, ml/h), size
of lump electrodes (I, cm), thickness of the lump electrode layer (*, cm), and initial concentration
of lead ions ([Pb(I)], g/I) on the degree of lead extraction was studied.

Wastewater containing lead ions is passed at a certain speed through the layer of the lump
electrode.

The studies were based on the purification of waste solutions from lead ions by their
electrolytic reduction on a lump graphite cathode to an elemental state, according to the reaction:

Pb2* + 2 —» Pb )

The following process takes place at the anode:

2H20 - 02+ 4H* +4F€ (6)

Studies of the effect of current density (Table 1) on the degree of solution purification from
lead (I1) ions were conducted within the current density range from 50 A/m? to 550 A/m?. With an

increase in current density, the degree of lead extraction at 150 A/m? reaches 98%, a further
increase in current density leads to a decrease in the degree of metal extraction to 95%.

Table 1 — Effect of current density (i, A/m?) on the degree of lead extraction (*,%), (Vfiow
= 150 ml/hour, [Pb?*Tinit. = 200 mg/I; 1 =0.1 cm; d = 0.1 cm; & = 0.5 cm)

i, A/M? 50 150 250 350 450 550

o, % 85.5 98.0 97.2 97.2 96.3 95.0

The maximum degree of metal extraction is achieved when the entire volume of the
electrode operates in the mode of the limiting diffusion current. A decrease in the degree of lead
(I) extraction with an increase in current density can be explained by an increase in the
competitive process — hydrogen evolution.

The curve showing the dependence of the degree of extraction on the change in the solution
flow rate passes through a maximum. This phenomenon can be explained by the fact that with an
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increase in the flow rate, the solution layer expands, mass transfer increases and, accordingly, the
limiting current density. Further, at even higher flow rates, lead (I1) ions do not have time to be
reduced on the electrodes, and this leads to a sharp decrease in the degree of metal extraction from
the solution.

With an increase in the initial concentration of lead in the solution (Fig. 1) from 0.5 g/l to
3.5 g/l, the degree of lead extraction at 2.0 g/l reaches its maximum (97%), at high
concentrations its decrease is observed. As we assume, at the cathode, due to the discharge of
hydrogen ions, an increase in the pH of the solution is observed in the near-cathode space, and
lead ions form hydroxide according to the reaction:

Pb%* + OH" — Pb(OH)2 4 7)

If we take into account the presence of oxygen in the electrolyte, then the following reaction
may occur:

2Pb + O + H20 — 2Pb(OH)2 ¥ (8)

The released white precipitate of lead hydroxide at high concentrations of lead slows down
the process of metal extraction on the surface of lump electrodes. Increasing the concentration of
HNO:s in the electrolyte reduces the degree of lead extraction, due to the good solubility of the
released lead in the electrolyte. For example, in the process of electrolysis without HNOs, the
degree of lead extraction is 90%.

Figure 1 — Effect of the initial concentration of lead ions [Pb(I1), g/I] on the degree of
lead extraction (a%), | = 150 A/m?; Vinit. = 200 mi/hour; 1 = 0.1 cm; d=0,1 cm; §=0,5cm

Increasing the acid concentration from 5 g/l to 30 g/l, the degree of lead extraction
decreases from 60% to 35%.

The effect of the electrode material on the electrolysis process is also considered. The
maximum degree of extraction is observed on the graphite electrode (98%), and on the lead
electrode this figure reached 67.7%, on the copper electrode — only 44%.

When studying the effect of the size of lump electrodes, it turned out that a high degree of
extraction is achieved when using pieces with a diameter of 0.1 cm and a length of 0.1 cm; it
should be noted that on small powder electrodes, lead extraction decreases. Apparently, when
passing the solution through very fine graphite powder, the powder particles stick together, i.e.
they are characterized by agglomeration and the reaction surface of the electrodes decreases.

With an increase in the layer thickness of the lump graphite electrode to 3.0 cm, as can be
seen from Figure 2, the degree of lead extraction reaches 99.2% already at a layer thickness of 0.5
cm, then it decreases. In the volume of large lump electrodes, when a cathode potential is applied,
zones of anodic polarization may occur; this is explained by the formation of a clot of particles
that acquire the functions of a bipolar electrode. Zones of maximum polarization and electrically
inactive zones may also occur. In the absence of lump electrodes, the degree of lead extraction
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does not exceed 15%. Under optimal conditions (i = 150 A/m?; V =150ml/h; §=0.5¢cm; 1=0.1
cm), the degree of lead extraction reached 99.4%. It should be noted that if the initial solution is
passed through several such electrolyzers, the degree of lead extraction will be even higher. The
precipitated lead can be separated from the electrode by burning the graphite electrode.

o, %
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96 \\i\\‘\\.
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Figure 2 — Effect of electrode layer thickness (8, cm) on the degree of lead extraction
(a%), | = 150 A/m?; [P Tinit. = 200 mg/l; Vinit. = 200 mi/hour; 1 = 0.1 cm; d = 0.1 cm

Thus, waste water or waste solutions can be almost completely purified from lead ions
using piece electrodes. Waste water purification problems can be solved using electrochemical
methods. These methods are simple, easy to use, almost reagent-free and cost-effective.

Conclusion

The features of lead (I1) ion extraction from waste solutions and mine waters on lump
electrodes with a developed surface were studied. The results of the study showed that the use of
lump electrodes can significantly increase the degree of solution purification compared to flat
electrodes.

The influence of various electrochemical parameters on the process of lead (II) ion
reduction on lump electrodes was studied and optimal conditions were established (i = 125-175
A/m?; V = 125-175 ml / h; § = 0.5 cm; | = 0.1 cm), and the degree of lead extraction from the
solution reached 99.4%.

It was shown that the degree of lead extraction from lead-containing solutions can be
increased to 99.9%. A basic scheme for extracting metal ions from waste solutions on lump
electrodes is proposed.
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MU3BJEYEHUE HOHOB CBUHIA (11) U3 CTOYHBIX BO/J
AJIEKTPOXUMHNYECKUM METOA0OM

BycypmanoBa AkkeHn:ke HaHmapoBHa
Yuusepcurer EcenoBa, Akray, Kazaxcran

AnHoTtanus. [Ipobiema W3BICUCHUS TSHKEIBIX W IIBETHBIX METAJUIOB M3 OTPaOOTAHHBIX
pPacTBOPOB TaJbBAaHMYECKOTO IPOM3BOJCTBA MMEET OOJbIIOE 3HAUEHHE C TOYKU 3pEHHS
yJaaBJIWBaHWA UCHHBIX IJIA HAPOAHOI'O XO3SIHMCTBA METAJNIOB U HeﬁTpaHHSaHHH IMPOMBIIIJICHHBIX
cTO4HbIX BOA. CyIIeCTBYIOIIME METO/bl M3BJICUEHHUS CBHUHIA U3 OTPaOOTaHHBIX PAaCTBOPOB U
CTOYHBIX BOA B OCHOBHOM IIpCAIiojgararoT IIO6aBJIeHI/Ie pCarcHToB. D1H MCTOAbl UMCIOT DAL
HE/IOCTaTKOB: HKOHOMMYECKas HEpPEHTA0EeNbHOCTh; HE  COOTBETCTBYET  COBPEMEHHBIM
DKOJIOTUYECKUM TPeOOBAHUSAM; JIOMOJIHUTEIBHOE 3arpsA3HEHUE HOHaMU M 00pa3oBaHHE
MaJIOPaCTBOPUMBIX COEAMHEHHUH, U TPYAOEMKOCTh M3BJIEYEHUS METAUIOB M3 HUX. bimskum k
NPEJIOKEHHOMY HaMH Crnoco0y MO TEXHUYECKON CYTH SBIJIETCS HCIOJb30BaHHE OOBEMHO-
MOPUCTBIX IPOTOUYHBIX IEKTPOAOB, U3TOTOBIEHHBIX U3 YTIEPOAHBIX BOJOKHUCTBIX MaTEpUAIIOB.
Henocratkom naHHOro cnoco0a sBIS€TCS BBICOKash CTOMMOCTb DJIEKTPOJIOB, CBSI3aHHAs C
UCIOJIb30BAaHUEM YTJIEPOAHBIX BOJIOKHUCTHIX MaTepuanoB. Hanbosee BBIrOJHBIM IPECTABISAETCS
HpGI[J'IO)KGHHLIfI HaMu BJ'ICKTpOXI/IMI/ILIeCKI/II\/'I MCTOJ C HUCIIOJIB30BAHMEM KYCKOBBIX JJICKTPOJOB C
pa3sBUTOM TMOBEPXHOCTHbIO. B mpeanmaraemoil paboTe MpeaCTaBICHBI Pe3yJbTaThl ANEKTPOIU3A
pacTBOpOB ¢ HauANBbHOM KoHIIeHTparwel cerHIa 200 Mr/1 Ha KyCKOBBIX Ipa()UTOBBIX AIEKTPOIax.
OKCIepUMEHTBl MPOBOJIMINCH B MPOTOYHOM PEXKHME Ha OOBEMHBIX KYCKOBBIX TI'pa(UTOBBIX
JIEKTPOAAX B JJIEKTpOJU3epe. DKCIEPUMEHTAIbHAS YCTAaHOBKA MCIOJIb30BAJIACh ISl OYUCTKU
0TpaOOTaHHBIX PACTBOPOB OT MOHOB CBHHIIA 3JIEKTPOXUMUYECKUM METO/IOM C HCIIOJIb30BaHUEM
HITYYHBIX 3JIEKTPOJIOB C Pa3BUTOM MOBEPXHOCTHIO. DJIEKTPOIU3EPHAs YCTAHOBKA COCTOUT U3 ABYX
CTEKJISTHHBIX COCYIOB M 3JIEKTPOJIN3€Epa C KYCKOBBIMH IEKTPOIaMHU, KOTOPBIE SIBJISIFOTCS KATOAOM,
a rpaUTOBBIN CTEPKEHb CIYXHUT aHOAOM. ToIuHA CI0si KYCKOBOTO 3JIEKTPOJa U3MEHsIach B
3aBHCHUMOCTH OT YCJIOBHH 3KkcniepuMenTa B npezenax 0,5-3 cm.

KuroueBble ciioBa: skcTpakuus; 35ekTpoau3; nonsl cBuHNA (I1); rpadutoBbie 35eKTpOIb.
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QJIEKTPOXUMUSIIBIK 9AICIIEH AFbIH/IbI CYJIAPJAH KOPFACBIH (I1)
NOHIAPBIH AJTY

BycypmanoBa AkkeH:ke YaHIIApKBI3bI
EcenoB yauBepcureti, Axray, Kazakcran

AHHOTanus. ["albBaHUKAIBIK OHJIPICTIH MalialaHbUTFaH €PITIHAUICPIHEH aybIp YKOHE
TYCTiI MeTaJIap/bl ally MOceJeci XalblK MapyallbUTBIFbl YIIIH KYHIBI METAIAApbl YCTAY JKOHE
OHEPKACIITIK aFbIHIBI CyJapJibl OeHdTapanTaHIblpy TYPFhICHIHAH YJKEH MaHbI3ra ue. Kanabik
epITIHAIIEp MEH aFblHIBI CyJapJaH KOPFACHIH/ABI alyJbIH KOJJAHBICTAFbl OMICTEPl HETI3IHEH
peareHTTepl Kocyabsl KaMTuabl. byn omictepain Oipkatap KeMIIUTIKTEpl O0ap: SKOHOMHKAIBIK
TUIMCI3JTIK; Ka3ipri SKOJOTHSUIBIK TATANTapFa COMKEC KeIMEIi; MOHIAPAbIH KOCHIMIIIA JTaCTaHy bl
JKOHE epIMEUTIH KOCBUIBICTapIbIH TY3UTyl *oHE oJIapJaH MeTajaAapbl alyIblH KYpACIiIiri.
TexXHUKaIBIK TYPFhIIAH 013 YChIHFaH 9JICKE JKaKbIH — KOMIPTEKTI TaJIIIBIKThl MaTepuasapaaH
JKacallFaH KeJieMJl KEYeKTl aFbIHAbI 3JeKTPOATapAbl maijganany. byn omicTiH KeMmmimiri —
KOMIPTEKTI TAIIBIKTHI MaTepUaAIapIbl MailaTaHyMeH OaiJIaHBICTHI 3JIEKTPOITAP/IBIH JKOFAPHI
KyHbl. EH THiMIici — OCBI YCBIHFaH JJICKTPOXUMUSIIBIK OIiC, O€Ti JaMbIFaH d3JCKTPOATAPIbI
KOJJIaHy. YCBIHBUIFAH JKYMBICTA KECEK TpauT 3SJICKTPOATAPBIHIA KOPFACHIHHBIH OacTarKbl
koHeHTpanusacbl 200 Mr/im GoJaThIH epITIHAICPIH JICKTPOIU3IHIH HOTHIKEIEPl KENTIPIITeH.
Toxipubenep 3JEeKTpoiu3epAeri Kelemai TpaduT dJICKTPOATAPBIHIA aFbIHIBI PEKUMIIC
KYprizinai. OKCIEpUMEHTTIK KOHABIPFBI KOPFAachblH HMOHJApPbIHAH KAJIJBIK epITIHAUIEeP
IEKTPOXUMUSIIBIK OJIICIICH, OeTi JaMblFaH 3JEKTPOATApbl KOJJAAaHA OTBIPBIT Ta3apTy YIIiH
KOJAAHBUIIABL. IJICKTPOJIU3EP KOHABIPFBICHI €Ki MIBIHBI BIIBICTAH XKOHE KaTo1 OOJIBINT TaObLIAThIH
AIIEKTPOATAPHI Oap IEKTPOIU3CPACH TYPAIIbI, Al TPA(UT TASKIIACKI AaHO PETIHAE KBI3MET ETE/Ii.
Kecek aiiekTposi KaOaTBIHBIH KaJbIHIBIFBI KCIICPUMEHT JKarjaaibiHa OaimaneicTel 0,5-3 cMm
apaJbIFbIHIIA ©3TeP/i.

Tyiiin ce3aep: skcTpakius; 3J1eKTpoiin3; KopracsH (II) nonmapsr; rpaduT 3JIEKTPOATAPHI.
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AHHoTanus. B ctathe paccMaTpuBaroTcs COBpEMEHHbIE TEHACHIIMHA COBEPIICHCTBOBAHMUS
CYIOCTPOUTEIBHOM OTpacid B KOHTEKCTE HCCICJOBAHNS WHHOBAI[MOHHBIX TEXHOJIOTHHL.
HccnenoBanue BKIIOYAET HIOAHCHI MPUMEHEHHS IPU CTPOUTENHbCTBE CyNOB 3D-medaTHbIX
TEXHOJIOTUH, WCIONB30BaHUs 0e30a/UIacTHONH KOHCTPYKUIMH Kopiyca cyaHa © Oymaru
MOBBIIICHHONW YNPYrocTH U3 YTIAepoAHbIX HaHOTPYyOok (buckypaper), ¢ menpio ymeHbIICHUS
BPEIOHOCHBIX BBIOPOCOB B aTMocdepy W YBEIHUEHHS SKOJOTUYHOCTH CyIoB. OCOOCHHBIN
MHTEpEC yHeseTcsl MPUMEHEHUIO JaHHBIX KOMIIO3UTHBIX MAaTEpUajoB, KOTOpPbIE 3HAYUTEIHHO
YBEMUYHUBAIOT 3P (HEKTUBHOCTH U COKPAIAIOT BPEMsI CTPOUTENLCTBA M aBTOMATH3ALIMHU IIPOIIECCOB,
COJICHCTBYIOIIMUX YBEIMUEHUIO 3AMIMIIEHHOCTH U MPOM3BOAMTEIHLHOCTU CYAOXOJCTBA 3a CUET
MUHHMH3ALUH JIFOJICKUX TIOTPEITHOCTEH ¥ ONTUMHU3AIMH SKCIUTYaTallMOHHBIX TaHHBIX CYJIOB.

KutoueBble ciioBa: MHHOBAIMOHHBIE TeXHONIOTUHU; 3D-neyaTh; 6e30auacTHRI KOPIYC;
buckypaper; aBTomMaTH3a1Ks IPOIIECCOB; YCIOBHS SKCILIyaTaIlMK; SHEPTO3PEKTUBHBIC CHCTEMBI.

Beenenne

B Mopckoil cynocTpouTenbHON OTpacid COBEPILIAETCS MHTEHCHUBHOE BBEJICHHE HOBBIX
TEXHOJIOT U1, 3aTparuBaroLMX IPOU3BOACTBO HE TOIBKO CYI0BOT0 000pY0BaHUs, HO U ITPOLIECCHI
€ro M3rOTOBJEHHUS. 3HAUMMOW HANpPABICHHOCTBIO CUMTAeTCA TpaHchopMalus JIHIEpCTBa B
MHHOBAIMSIX OT BOEHHOI'O K TIPaXXAAaHCKOMY (UIOTY, YTO pas3bsiCHAETCA pPsioM ycioBuid [1].
[TpMeHeHre NHHOBAaTOPCKUX TEXHOJIOTUH MPU MOCTPOUKE CYZ0B CTAHOBUTCSI BaXKHBIM ITAIlOM B
HBIHEIIHEN cynocTtpoutenbHoil cdepe. CoBpeMeHHblE CHocoObl, paBHO Kak 3D-meuars,
aBTOMATU3UPOBAHUE JIEHCTBUM M HCIOJIB30BAHUE KOMIIO3UTHBIX MAaTEpUAJIOB, CYIIECTBEHHO
MOBBIIIAIOT PE3yJIbTATHBHOCTD M YMEHBIIAIOT MEPHOJI OCTPOiKU. 3D-mevars, B 4aCTHOCTH, MaéT
BO3MOXHOCTh (DOPMHUPOBATh CJIOXKHBIE COCTABIIAIOLIME CO 3HAYUTENBHONM TOYHOCTBIO, YTO
YMEHBIIAET PacXo/Ibl HAa UCIOJIb30BaHHBIE MAaTEPUAJIbl U YIIPOLIAET UX IPOU3BOCTBO.

IToMrMO 53TOro, HCIOJIb30BAaHHE KOHLEMIMU YIpaBieHHWs Ha 0a3e HCKYyCCTBEHHOI'O
MHTEJIJIEKTA YIPOIIAET X0/l MPOEKTUPOBAHUS U ONITUMHU3ALINN KOHCTPYKIIMOHHOM CUCTEMBI Cy/IHA.
PaccmarpuBas M aHanM3Mpysl 3HAUUTENbHbIE MOTOKM WH(GOpPMAlUU, TEXHUYECKUE HKCHEPTHI
MMEIOT BCE IIAHChl M3BJIEKaTh HauOoJiee BEpHBbIE IMPOTHO3bI M0 JBMKEHMIO Cy/HAa B Pa3HBIX
0OCTOATENILCTBAX €ro IKCIUTyaTalllu.

HemanoBaxHpIM HIOAHCOM CUMTAETCSl BBEJIEHUE CTAOUIIBHBIX TEXHOJIOTUH, HAIEJIEHHBIX
Ha COKpalleHWe OTPHULATENFHOrO BIMSHUS Ha OKPYXaloIllyio cpeny. DHeprodddexkTuBHbIe
KOHIENIMK,  paboTalpoliue Ha  aJIbTEPHATUBHOW  DHEPIMM,  CTAHOBATCS  LIMPOKO
pacripocTpaHéHHbIMH. CreioBaTeIbHO, MHHOBAIlMM HE TOJBKO COBEPIIEHCTBYIOT pabouue
XapaKTePUCTHKHU CYAOB, HO TaK)XXE U COAECUCTBYIOT (POPMUPOBAHUIO IKOJOTUYECKH 0€30IacHOro
CYJIOCTPOEHHSI, OTBEYAIOIIEr0 HBIHEITHUM YCIIOBHSM.

[Tomumo »TOrO, mMOCHE MATH JIET HKCIUTyaTalMd CyIHA, BBIMOJIHSAETCS €ro IOJHBIN
IIEKTPO3HEPIETUYECKUN M DSKOJIOTMYECKMH ayauT, B IPOLECCE KOTOPOro aHAIU3UPYIOTCS
NpUOOPETEHHBIE XapaKTEPUCTUKH B COIMOCTABIEHUU C HHPOpMAIMEl B HSHEPreTHYECKOM
nacropre. JlaHHoe MeponpusiTie TaéT BO3MOXKHOCTH OOHApYKUTh CHOCOOHOCTH C IIEJIbIO
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yBeIMUYEHUS SHEPTOd(P(HEKTUBHOCTH U CHIDKEHUS SKOJIOTMUECKOTO BIHUSHUA, COOITIOAAs IPH 3TOM
BBITIOJTHEHUE MEKIYHAPOAHBIX OOLICTTPU3HAHHBIX HOPM M CTaHAapTOB [2].

Martepuajibl M1 MeTO/AbI HCCJIETOBAHUS

Cpenu COBpEMEHHBIX WHHOBALMOHHBIX TEXHOJOTHH B CYJOCTPOCHHHM MOKHO BBIJICIUTH
HECKOJIbKO HampapyieHui: 3D-nieyaTHbie TEXHOIOTUH, 0€30a/I71aCTHYI0 KOHCTPYKIIUIO KOpITyca U
OyMary MOBBIILICHHOW YNPYrocTH U3 yriepoaHsix HanoTpyOok (buckypaper). Mccnenyem Goiee
MOJIPOOHO 3TH TEXHOJIOTHUHU.

[IpumeHeHre COBPEMEHHBIX CUCTEM M TE€XHOJOTHM MPU MOCTPOMKE CYJOB CONEHCTBYET
YBEJIMUYEHUIO UX MaHEBPEHHOCTH, TPY30MOABEMHOCTH, a TaKXKe HMX MPOU3BOAUTENbHOCTH. B
JAHHOE BpeMsl, aHAJIOTHYHBIE TEXHOJIOTMYECKHE MPOIECCHl B OCHOBHOM MPHUMEHSIOTCS C IEINBI0
abCTPaKTHOTO MPOTHO3UPOBAHUS, (POPMUPOBAHHIO aKaIEMUYECKUM OCHAILIEHUEM OTHOCHUTEIHHO
HeOompmMx 00BeKTOB. HapaBHe ¢ 3TMMM JaHHBIMH, OTMEYAIOTCA M 3(P(EKTUBHBIE 00pa3Ibl
HanOoJiee TITyOOKOTO UCIIOJIb30BaHUs B KopabnectpoeHun 3D-nevammuwix mexnonozui.

3D-neyaTHbIE TEXHOJIOTUYECKHE TPOIIECCHI, a0T BO3MOXXHOCTH U3TOTOBJIATH HACTOSIINE
9JIEMEHTHI, CIIO)KHBIE YYacTKW, a TakXKe OTJAeJbHbIe TOTOBBIE YCTAHOBKH, MPUMEHSS HX
TpEXMEpHBIE BHPTyalbHbIE H300pakeHHWs. B mpaktuke BupTyanbHbli 3D-mpeamer kak Obl
«Hape3aeTcs» Ha JByXMepHble 00pa3yroliue, Mociae 3TOro, pacledyaTrbiBaloTCs U3 BbHIOPaAHHOTO
Marepuaia Ha 0co0OM MPHUHTEPE, B MOCIEACTBUU U3 MPHOOPETEHHBIX 3JIEMEHTOB COCTABIISIETCS
HY’KHas IPOIYKIHS (PUCYHOK 1).

Pucynok 1 — U3srotoBnenue kopnyca karepa ¢ nomouibto 3D-nevaru.

Tak skcnepram llentpa nagBogHoro Boopyxenus BMC CIIA (NSWC) momyunioch
MOJI0OHBIM CITOCOOOM CPOPMUPOBATH MOTHOPAZMEPHYIO MOJIENIb HOBOTO JIa3apeTHOTrO Kopaodiis
Comfort. HcxomuukoM ¢ 1enblo «BBIKpAaUMBAHUs» DJIEMCHTOB, IMO3KC HalNCYaTaHHBIX Ha 3D-
npuHTepe, cran komriekT CAD-deprexxeil kopabiis, a YCTaHOBKAa HW3rOTaBIWBalach IMpHU
MOAJIEPKKE 0CO00T0 KOMIBIOTEPHOTO MPOrpaMMHOT0 olecriedeHus mpoekrta. ClenoBaTeabHoO,
TPpXTAHCKUI U BOCHHBIH (JIOT TMPEACTaBIsSET TJIaBHYIO 3HAYUMOCTh B (OPMHUPOBAHUU
CyJIOCTPOUTEIILHON TPOMBIIIUICHHOCTH, TOKa3biBasi 00pasmbl d3(PGEKTHBHOTO HCIOJIB30BAHUS
HOBBIX TEXHOJIOTHH, UYTO B JAJbHEUIIEM OOpeTaloT COOCTBEHHOE HCIOJIb30BaHHE U B OOEBOM
cekrope [3].

DKCHEepThl CYUTAIOT, YTO B TPAKJAHCKOM CYAOCTpOeHUN 3D-nieyaTHble TEXHOJIOTHUECKUE
MPOIIECCHl MMEIOT BCE IIAHCHI TIOJYYHTh CBOE HMCIOJIB30BAHHWE B HEMPOCTHIX KOHCTPYKIIHSX
AIIEMEHTOB OCTOBA Cy/IHA, K TPUMEPY, HOCOBOU OYIIbOBI, THOO pa3BUTHsI OOBOJIOB B MECTAaX BUHTO-
pyJEBOM KaTErOpHH.

B HblHemHMiA mepuon AESTeNbHOCTH, COTJIACHO H3YUYEHUIO MEepCIeKTHB Haubosee
OOIIMPHOTO MHYCTPUATILHOTO UCTIOIB30BaHMs 3D-TIe4aTHBIX TEXHOJIOTHI, OPUEHTHPOBAHHBIX HA
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paspenieHue 2-yxX KJIIOUYEBBIX TPYAHOCTEH: YBEJIWYEHUS HAIEKHOCTH MPUOOpeTEHHBIX Ha 3D-
NPUHTEpE 3JIEMEHTOB U COCTABJICHHBIX M3 HUX Y3JIOB U JeTalel, U KpoMe TOro, B YMEHbIICHHE
IIPOU3BOJICTBEHHBIX PACXOIOB.

[Ipumenenne 3D-meyatu B CyJOCTPOEHHH, XOTSI U pacloyiara€rcss CErofHs Ha
M3HAYAJIbHON MO3UIMH, paHee y)Ke IOKa3blBajla IMOTPsACAIONIME BO3MOXKHOCTH. K Tomy ke,
00JIbII10€ M3HALIMBAHUE KITIOYEBHIX (DOHI0B, MCIIOJIB30BAaHUE YCTAPEIbIX TEXHOJIIOTUH U TPOEKTOB,
HEJOCTAaTOK TI'PAMOTHBIX OJKCHEPTOB, TOPMO3SAT TeMIIbl (OPMUPOBAHUS JaHHOW OTPACIH.
OOcTaHOBKY yXyJIIaeT MOIIHAs HAmpaBIEHHOCTh Ha 00eBoe KopabiecTpoeHHe, YTO YKe
OTpaHUYMBAET CIOCOOHOCTH B IPAXKIAHCKOM CEKTOPE U3-3a Ie(hUIINTA CO3JaHHBIX TIOTUCTHIECKUX
HarpasJeHuit [4].

Jliia petieHust 3Toi npoo6eMbl, HEOOXOIMMO BBITIOTHUTH IEPBbIC IATH:

- IlporotunupoBanue: 3D-meyatp maéT BO3MOXKHOCTH CTPEMHUTEIBHO M JEMIEBO
chopMHPOBAaTh MAKEThl JEMEHTOB KOpalOiist, onTUMU3NPYS UX GopMy U pabOTOCIOCOOHOCTS.
JlanHoe neiicTBHE aKTUBU3UPYET NMPOLEAYPY HCCICAOBAHMS, a TaKXKE€ YMEHBIIUT 3aTpaThl Ha
dbopmupoBanre PU3NIESCKUX MOAU(DUKAITII.

- CoeuuanbHble KOMIIOHEHTHI: B CydoCTpoeHHH 3D-medaTh NpUMEHHMa C LEJIbIO
W3TOTOBJICHUS HE OU€HB OOJBIINX, HO 3HAYUMBIX IJIEMEHTOB, TAKMX KaK:

- MEXaHUYECKHE DJIEMEHTHI: JIeTaJ Il MEXaHU3MOB, 3yOuaThle KoJEéca, BaJlbl, BUHTHI;

-3JIEMEHTBl OCTOBA: OIOPHBIE YCTAHOBKH, MalyOHbIe KOMIIOHEHTHI, BEHTHJIALMOHHBIC
KOHIICTILINH;

- IeTaJld BHyTPEHHEro yopaHcTBa: MeOJIMPOBKA, KOMIIOHEHTHI OT/ICIIKH, TaHEH.

- PemoHT 1 ycoBepmeHcTBoBanue: 3D-nedaTs ynpomaer mponenypy peMOHTHBIX padoT
UCIIOPYCHHBIX 3JIEMEHTOB, pa3pemas (opMHUpPOBaTh TOYHBIE KOMHUU U CTPEMHUTEIHHO
BO300HOBIISITH pa00OTOCTIOCOOHOCTb.

B nanbHeiiem mpoBOAUTE 3TAIl 32 STANIOM K Mepexoay Ha 0OJbIINe OObEKTHI:

- MopynwsHas coopka: Metogauka 3D-niedyatu 7a€T BO3MOKHOCTH (POPMHUPOBATH HEMPOCTHIE
MOJIyJIbHBIE YCTaHOBKH, UTO JIETKO U MPOCTO KOMOWHHUPYETCS B OOHIMI KOpIyC cyaHa. DTO
IIPEIOCTABIISIET BEPOSTHOCTH CO3/1aBaTh Cy/1a Pa3INYHOTO TOHHAXKA, OT HE OU€Hb OOJBIINX JIOJOK
BIUIOTh /0 OONBUIMX (DPAXTOBBIX CYJOB, C MUHUMAJIbHBIMH DPACXOJAMU BPEMEHH, a TaKxke
MaTepHaIbHBIX PECYPCOB.

- Oco0ble koHCTpyKIMK: 3D-nevats packpbIBaeT CIOCOOHOCTH € LETbI0 (POPMUPOBAHUS
cnenu(UYecKux CyJI0B C HEMOBTOPHUMBIMH KOH(MUTYPALUSMH W MHOTOOOpa3HBIM IEpeYHEM
Bo3MOXxHocTe. K mpumepy, coznanue kopalns ¢ Hauiaydiied a’poJuHaAMHMKOH, yMEIOLIUM
NPeoI0JIeBaTh MOIIHBIC BOJHEHHS, JIMOO KOpaOis C OPUTHHAIBHOM KOHIETWEH OYMIICHUS
MOPCKOW BOJIBL.

- HoBeie Martepuanbl: 3D-meyath na€T BO3MOXKHOCTH HCIIONIb30BaTh HOBBIE BEIIECTBA,
0J00HBIE KOMIIO3UTAM, 3THU cya Oy 1yT Oosiee TErKuMH, KPETIKUMHU U YCTOHYHUBBIMU K KOPPO3HH.

Br13oBel 1 Bo3MokHOCTH. HeB3upast Ha poct npuMeHeHus, 3D-mevars B CyJoCcTpOeHUA
emé HUKaK He JOCTUTHET aOCOJIFOTHOTO CTAHOBJICHUS.

OCHOBHBIE BBI30BBI - 3TO:

- MaciTabupyeMOCTh: HM3TOTOBJIECHHE 3HAUUTENBHBIX CYAOBBIX (parMeHTOB TpedyeT
60mbmmx 3D-pUHTEPOB U 0COOBIX TEXHOJIOTUH;

- CTOMMOCTb: B HbIHEUIHee BpeMms 3D-mewarb sBISETCS JOPOTMM IPOLECCOM, JUIS
MIOBCEMECTHOTO NMPUMEHEHHSI TEXHOJIOTUH HEOOXOAMMO CHU3UTH €€ TIeHY;

- KQuecTBO: BBINIOJHEHHWE KAaYeCTBEHHON MedaTH OONBIIMX JeTajed U y3J0B OCTa&Tcs
BBI30BOM.

Tem He MeHee, BO3MOXKHOCTH (POPMUPOBAHUS TEXHOJIOTHUECKUX MpolieccoB Ha 3D-neuaru
B CYJIOCTPOCHHHU, BeCbMa 00HaAEKMBAIOIIUE!

- YMEHbILIEHHE CPOKOB CTPOUTENLCTBA: 3D-1e4yaTh JacT BO3MOKHOCTB CYJIOCTPOUTENBHBIM
¢bupmaM CyIecTBEHHO COKPaTUTh BpeMsi IOCTPOUKH Kopabei;

- CHIDKEHHME IeHbl: TexHosiorusi 3D-meyatd NpOTrHO3MPYET YMEHBLIUTH CTOMMOCTb
W3TOTOBJICHHSI CY/IOB, UTO cliejaeT ux 0ojiee KOHKYPEHTHO CIIOCOOHBIMY;
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- JKOJIOTMYHOCTh: 3D-meyath OyneT coxelcTBOBaTh YMEHBIICHHIO BBHIOPOCOB B
aTMocdepy, a Tak’Ke YMEHBILIUT YUCIO OTXOJ0B B CYJJOCTPOUTEILHOM cdepe;

- yBenudeHue OezomacHocTh: 3D-mevath JacT BO3MOXKHOCTH (DOPMHUpPOBATH Cyna C
YCOBEPLICHCTBOBAHHBIMH JIaHHBIMU 3alIUIIEHHOCTH, K MpUMEpy, C Haubojee KpEenKHUMHU
KOPITyCaMH.

@®opmupoBanue 3D-mevyatd B CYyAOCTPOCHUH CIIOCOOHO TOCIYXKUTh TPHUYUHON K
PEBOJIIOIMK B JJAHHOW OTpaciu. JTO JacT BO3MOXHOCTh IMPOU3BOINUTH HanOoJjee ACHCTBECHHBIC,
0e3BpeIHbIC U KOJIOTUYHBIE CYyJ1a, PACKPBITH HOBBIE CIIOCOOHOCTH B c(pepe UX MPOSKTHPOBAHUS U
MOCTPOMKH.

PaccmoTpuM u uccieayeM HCHONIB30BaHME, a TaKXKe NpPUMEHEHHE 0e30an1acmHou
KOHCMpYKYuu OCTOBa cyAHa. Vcroiib30BaHME TakoW KOHIICMIIMU B KopaOiecTpoeHHH OyIer
COJCMCTBOBATh MPAKTHUECKH OOHYJICHUIO MPOMBIIUICHHBIX M TMPUPOJOOXPAHHBIX PHCKOB,
COMPSKEHHBIX C TPYIHOCTAMH 3aKauku / cOpoca bamacTHbIX Bog [9].

Hccnenyem GyHKIIMOHHPOBAHKE JAHHON KOHIENIINH: 0a3ucHas MOAENh 0e30a1acTHOTO
CYJIOBOTO OCTOBA IOJIpa3yMEBaeT MPOKIAAKY 2-YX TYHHEJIbHBIX TPYO BJOJIb MOJIBOJHOW 4YacTh
KOpalJiisi, ¢ HOCAa JIO KOPMBI, CO CKBO3HBIM IPOTOKOM 3a00pTHOW BOABI IPH CIICAOBAHUH «B
Oamtacte». O6e TyHHEIbHBIC TPYOBI, UIYIIHE BIOJIb MOABOJHOTO OCTOBA KOPAOJIS, BHIIOTHSFOTCS
OCHOBHBIM KoMIIOHEHTOM. [Ipu mepemeniennn «B Gasacrey Biara 6eCIpensaTCTBEHHO MTPOTEKAeT
yepe3 JaHHble TPYObl, (QOpPMHPYS pPE3yibTaT «IUIaBy4ecTH». WM3HyTpu TpyO BO3MOKHO
YCTAaHOBHUTH CIECHUAIBHO MpEIHA3HAUYEHHBIH BEHTWIIb, PETYJIHPYIOUIMA TEUYeHHE BOJBI,

CHOCO6CTBYI-OH_II/II71 YIY4YIICHUIO OCAAKHU U KOHTPOJINPYCMOCTH YIIPABIIICMOCTU KOpa6J'I$I (pI/ICYHOK
2).

STERN

HATCHES

CARCO
HOLD

Pucynok 2 — be30annacTHas KOHCTPYKLUS OCTOBA Cy/HA.

[TomoOHBIM crtocoboM HameuaeTcss M30ekaTh BBIHYKIEHHOTO IEPEHECCHHS MOPCKHX
KUTene M OakTepuil C OAHON SKOCHUCTEMBbI B HMHYIO, KOTOPBIM KakK IpPaBHUJIO COMYTCTBYET
KJIaccuecKkoe cOpachlBaHHE OaJlJIaCTHBIX BOJ MPHU MOJATOTOBKE K MPUEMY Tpy3a.

B vpmHenHuii nepuos 6e306amiacTHbIEe TEXHOJIOTHUECKUE POIIECChl TPeObIBAIOT HA CTAANN
M3YYEeHUS U HCCIIeIOBaHUs (C TOUKM 3pEHUS] COXPAHEHUs COBOKYMHOMN CTaOMJIBHOCTH OCTOBA U
MaHEBPEHHBIX CBOMCTB KOpalOiisi), TeM HE MEHee, B TMEpCIEeKTUBE BHJIATCS JOBOJILHO
MHOT000EMIA0IIIE TEPCIIEKTUBBI IS TPKIAHCKOTO KOpadiIecTpOeHHs.

Konnenmus 0e36a11acTHOTO 0CTOBA — 3TO HE MPOCTO TEOPETHUECKOE CTpEMIIEHHE, HO
oTpeneieHHasl TEXHUYecKast 11e)b, pa3pelIeHrne KOTOPOl CIIOCOOHO TTOBEPHYTH IPYTO CTOPOHOU
KOpabJieCTpoeHHeE.

[TonoxxuTenpHbIE CBOMCTBA MPUMEHEHHS 0€30a/UIaCTHOTO OCTOBA!

- DKOJIOTHYECKas 3alUIIEHHOCTh: MOJHOE OTCYTCTBUU OalacTHBIX BOJ YMEHbBILIAET
yIpo3y pacnpoCTpaHEHUs] MHBA3MBHBIX Pa3HOBUAHOCTEN (IIOpbl U (PayHBI, 3aCOPEHUS MOPCKON
Cpezbl M MAaTOJIOIMU IKOCUCTEM;
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- DKOHOMHYECKas Pe3yJbTaTUBHOCTh: HEMPUMEHEHUE 0alIaCTHOM CUCTEMBI CYIIIECTBEHHO
YMEHBIIIAET IIeHy KOpalIisi, 3aTpaThl HA €0 IKCILTyaTalluio0 U IEPHOJ MPOXOKICHUS peiica;

- TOBBIIICHHE 3AIIUIIEHHOCTU: OTCYTCTBHE OAJUIACTHBIX BOJ| MOHMXKAET YIpo3y pHCKa
ABaPHUITHBIX OCTAHOBOK, CONPSKEHHBIX C 3aTOTUICHUEM JIN0O MEePerpy3Koii;

- TOBBILICHHE MAaHEBPEHHOCTU: BEPOSITHOCTh KOOPAWHUPOBATH TEUEHUE BOJIbBI B
TYHHEIIBHBIX Tpy0Oax, 9To MaéT BO3MOXHOCTh YIYUYIIHTh KOHTPOJHUPYEMOCTh KOpabiisi M €ero
OTJIa4y Ha BOJHEHUS MOPSI.

HayuHo-TexHnueckre 0COOCHHOCTH MPUMEHEHHUs 6e30aI171acTHOTO OCTOBA:

- Marepuaibl: TYHHENbHbIE TPYObl OOS3aHBI WU3TOTOBJATHCS U3 JIOJTOBEYHBIX U
KOPPO3MOHHO-YCTOMUYUBBIX MAaTEPHUAIIOB [5], CIIOCOOHBIX MEPEHOCUTH BIUSHUE JIaBJICHUS BOJBI U
HapYKHBIX Harpy30K;

- TUAPOIMHAMUKA: MOJETH TPyO, UX pa3MeIICHUe U JUAMETP MPOCKTHUPYIOTCS C YIETOM
ONTUMM3AIMU CTPYHU BOJIBI, a TAKKE MUHUMM3AIMH IPOTUBOACHCTBHS IBUKEHUIO TOTOKA;

- CHCTEMa YIOpPABJICHHS: MPUMEHHMMA JIEWCTBEHHAs KOHIICMIMS, OCYIIECTBIISIONIAs
KOHTPOJIb TEYEHUS BOJBI uepe3 TpyObl, KOOPIUHHUPYIOIIAs OCAJIKy U YIPaBIsIEMOCTh KOpabms B
Ppa3HBIX 00CTOSATEIHCTBAX JABUKCHUS;

- 0e30macHOCTh: JaHHas KOHIICTIHUS 3alUIIaeT OT Ne(dEeKTOB, YTeYeK M HEIITaTHBIX
CUTYyaLHi.

BbI30BEI 1 IIpenaraeMble perieHus:

- CIOXXHOCTb YCTaHOBKH: (OPMHUpPOBAHHE TOJOOHBIX TpPyO OTBEYAaEeT BBICOKUM
TEXHOJIOTHSM M KOHKPETHBIM pacuéraM, KpoMe TOro, 00s13aTeIbHOMY MTPOBEJICHUIO UCTIBITAHUN B
CUTYaIUsX MPOTHO3UPOBAHMS U MOJICTUPOBAHMS;

- TIOBBIIIICHHOE MTPOTUBOACHCTBHE: TYHHEIbHBIE TPYOBbl HIMEIOT BCE HMIAHCHI (POPMHUPOBATH
BCIIOMOTATEJIbHOE TPOTHBOJACUCTBUE MEPEMEIICHUIO IMOTOKa BOJIbI, MPU 3TOM HEOOXOauMa
onTtuMu3anus Gopmbl TPyObI M MECTO €€ PACTIONOKEHHS B KOPITYyCE CyIHA;

- BIMSHHE Ha TEMIN JIBIDKCHUs CyJHA: JaHHas KOHIEMIHUS CIOCOOHAa HECYIIECTBEHHO
YMEHBIIUTH TeMI KOpalJisi, YTO JAeTaeT BOZMOKHBIM ONTUMHU3ALINI0 KOHCTPYKIIMU KOpITyca CyTHa
C TENbI0 JOCTH)KCHHUS PABHOBECHS MEXKIY SKOHOMHEM TOpHYEero W MPHPOIOOXPAHHBIMU
MEPOTIPUATHUSIMHU.

BosmoxnOCTH:

- pa3BUTHE TEXHOJOTMH: BO3HMKHOBEHHME HOBBIX MATE€pUAJIOB M TEXHOJIOTMH JacT
BO3MOKHOCTH YJIYUIIUTh KOHCTPYKIIMOHHYIO CUCTEMY TPYO M YMEHBIIIUTh UX MPOTUBOCHCTBUE;

- MOJICIMPOBAHKE U MPOBEPKA: UCIIOIB30BAHKUE MEPEIOBOTO MPOTPAMMHOTO 00ecTIeueHUS
Y TIPOTHO3UPOBAHUS, JACT BO3MOXKHOCTD YIIYUIIUTh KOHCTPYKIIMIO U CBOMCTBA KOpaoJis;

- BHEJIPEHUE B CYJOCTpOEHHUE: COOpPKA M TECTHPOBAHUE OMBITHEHIEH Mojemneil CyIoB ¢
0e30a/1acTHRIM KOPITyCOM Oy/Ie€T OCHOBHBIM I1IarOM B Pa3BUTUU JJAHHON KOHIETIIUH.

besbammacTHblii KOpmyc — 3TO HOBATOPCKMH d3Tall B KOpPaOJIEeCTPOEHUH, UYTO JacT
BO3MOXXHOCTbh C(POPMUPOBATH HAaNOOJIEE FIKOJIOTMUECKH YUCThIE, 0€3BpEIHBIE U IKOHOMHBIE Cy/1a.
OTa Teopus MpeArnojaraeT IMOCIEAYIOMNUX H3YYeHHUM, HUCCIEIOBAHMS M TECTUPOBAHUM, €€
BO3MOYKHOCTH C IIE€JIbIO MPEe0OpakKeHUsi MOPCKOM ITPOMBITIINIEHHOCTH OY€Hb 3HAYUTENbHBI. HyxeH
aKIIEHT Ha YKOHOMHIO pecypcoB U (OpMUPOBaHHE OE30MACHBIX, a TAKKE IKOJIOTHUECKU YUCTHIX
JICUCTBHI TI0 COOPYKeHHs Cy0B [6].

Buckypaper, onuH n3 Hanbosee MHOTOOOCIIAIONINX MaTepUalIOB 21 CTOJIETHS, PACKPBIBACT
HOBBIE HHTEPECHI B Pa3HbIX cepax, OT aBUAIIMU U BILIOTH J10 CTPOUTENBCTBA CYI0B. BeneacTrue
COOCTBEHHOW OPUTHHATIBHON TEKCTYPE U3 YTIAEPOAHBIX HAHOTPYOOK, buckypaper numeeT He TOTBKO
BBICOYAMIIIYIO KPENOoCTh, HO U 00J1a1aeT MPEBOCXOIHOM 3JIaCTUYHOCTHIO, YTO AAET BO3MOYKHOCTh
HCIIOJIb30BaTh €ro BO BCEBO3MOXKHBIX pUMeHeHusX. K mpumMepy, B a9poKocMHUECKO# cdepe ero
JIETKUH BEC, a TAK)Ke HAAEKHOCTD JICNIal0T BEPOSITHBIM (POPMHUPOBaHNE HAaMOOJIEE PE3yIbTaTUBHBIX
¥ DKOHOMUYHBIX CUCTEM (PUCYHOK 3).
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Pucynok 3 — Buckypaper u3rotoiieH U3 yriiepoJHbIX HAHOTPYOOK.

IIpu  wm3rortoBnenuu buckypaper TpPUMEHSIOTCS  TEXHOJOTHMUYECKHE  IPOILECCHI,
MO3BOJISIOIINE OCYIIECTBIIATH KOHTPOJIb OpUEHTAIIMu HaHOTPYOOok. Kaxknas tpyoka B 50000 pa3
TOHBIIIE BOJIOCa 4enoBeka. JlanHas yrieponHas «Oymaray B 10 pa3 uMeeT MEHBIINH yAETbHBIN
BEC, HEXKEJM KJIacCUYecKasi CyJJOCTpoUuTesIbHas craib, ogqHako u B 500 pa3 kpemue e€, 4To yxe
CYLIECTBEHHO YJIy4dlIaeT €ro MexaHuueckue kaudectBa. [loaToMy, Oosouka Kopmyca cyJHa
dakTUyecKu HE TOJBEpraeTcsi KOpPpO3UU U OOpacTaHUIO, a KPOME TOTo, KOPIYC MEHbIIEe
yyBCTBUTENCH npu mnoxapax [7]. IlomoOHble XapakTepHble dYepThI co3aal0T buckypaper
COBEpIICHHBIM MPETCHIEHTOM Ha HCIOJb30BaHUME UX B cepe apMUPOBaHUS KOMIIO3UTHBIX
BEIICCTB. DJTO JaéT BO3MOXKHOCTH C(OPMHUPOBATH KOHCTPYKIIMH, BIIAACIOIINE BBICOYAMIIICH
CTaOUITFHOCTBIO K TEXHUYECKHUM Ieperpy3KaM U BIMSHUIO Ha OKPYIKAIOIIYIO CPeay.

B mpotuBozeiicTBIM K Hapy>XHBIM Teperpy3kam, buckypaper B 2 pa3a TBEpKe anMasa.
H3rotoBieHHOE CHIPHE UMEET MPEBOCXOAHYIO JIEKTPO- U TEIUIO MPOBOIUMOCTD, YMEET HAJIEKHO
BBIMIOJIHATh (DMIIBTPALIMIO TOHKOJIUCIEPCHBIX cycrneH3uid. COrllacHO aHalM3aM OTpPaciIeBbIX
JKCIIEPTOB, KOPabJib, BEICTPOSCHHBIN M3 MOI00HOTO MaTepHuana OyJAeT Jierye B CBoel macce, pu
3TOM KpeIrye ¥ JI0JITOBEYHEE CTATLHOTO MPH OJMHAKOBBIX 00BbEMax, U KaK pe3yJsbTaT, 3aTpedyer
MUHUMAJBbHBIX PACXO/I0B HAa TOproYee AJIs BbIXO/1a Ha TUIAHOBYIO PEHCOBYIO CKOPOCTb.

AkaneMu4ecKkre MCCIe0BaHUs MPOJOJKAIOT HM3ydaTh BO3MOKHOCTH buckypaper. B
YaCTHOCTH, €ro 3HAaYMMOCTh B H3TOTOBJIEHHMM HOBBIX BHJIOB JHEPreTHUECKUX IMpHOOPOB,
HanpuMep, CYNEepKOHJEHCaTopbl M Oarapeu, 3TO CYJIUT NEPEeBOPOT B MHUPE DSHEPreTUKH.
[Tpumenenue buckypaper MOXKET MOCIYXUTh NPUYMHOM K MPOU3BOJACTBY JETKMX U CHIIOBBIX
MCTOYHUKOB SHEPTHH, CIOCOOHBIX U3MEHUTHh PHIHOK MOOUJIBHBIX TEXHOJIOTUH.

Takum o6pa3zom, buckypaper He mpocTo HHHOBATOPCKHU MaTepHan, a peaibHas
wiatdopma Uil MPeACTOSAINX aKaJeMUUYECKUX U TEXHUYECKUX OTKpbITUH. Ero ncnons3oBanue B
pa3iauuHbIX cepax akIEeHTHPYyeT BHUMaHHE Ha 3HAYMMOCTh YTJIEPOJHBIX HAHOMATEpPUAJOB,
KOTOpBIE T'OTOBbl M3MEHUTH OOBIUHBIE TEXHOJOIMUECKHE IPOLECChl M claeiaTb UX Hauboiee
JIeWCTBEHHBIMH U 3KOHOMHYHBIMHE [10].

PesyabTaTsl Hccjief0BaHUS

[IpumensiemMble TEXHOJIOTHYECKHE IPOLECCH] B KOPAOIECTPOCHUN OXBAThIBAIOT OOLITHPHBI
JMana3oH MHHOBAallMM, OOpamEHHBIX B  YCOBEPIICHCTBOBAHHWE  IPOM3BOJIUTEIHHOCTH,
3alIUIIEHHOCTH, a TaKXKe SKOJIOTMYHOCTH Ccy10B. OTHUM U3 OCHOBHBIX HIOAHCOB MPECTABIISETCS
METOMKa KOpalJlecTpOeHHs, YTO MCCIEAyeT ABIKEHHS (OPMHUPOBAHUS CYAOB, MX CBS3b U
pa3Butue. MeTtoauka KopaOJaecTpoeHHsI OCHOBBIBA€TCS Ha (yHIaMEHTAJIbHbIE U MPUKIATHBIE
HayKM: MaTeMaTHKa, pu3nka, XMMus, IPOEKTUPOBAHHUE CYJIOB, TEOPHUs KOPAOJIs U MpOUHeE.

CnenoBatenbHO, pe3yJbTaThl HMCCIEAOBAHUS OOYCIOBIEHBl HEKOTOPHIMH OCHOBHBIMU
yclnoBUsAMHU. Bo-nepBbIX, rinodanu3anus SKOHOMHKH U MOBBIIMIEHHE 0O0BEMOB MEXIYHAPOIHOM
TOPTOBJIM COJEHCTBYIOT YBEIMUEHHUIO CIIPOCa HA MOPCKUE TPAHCIOPTUPOBKH, YTO MPU3BIBAET K
MOBBILIEHUIO KOJIMYECTBA CY/10B, K YBEJITUUYEHHUIO UX TPOU3BOANUTEIBHOCTH U 3aIIUIIIEHHOCTH. Beé
3TO (OopMHUpPYET HEOOXOAUMOCTh B HOBBIX TEXHUYECKUX M HAYUHBIX PEUICHUSIX, OOpAIEHHBIX K
YCOBEPIIEHCTBOBAHUIO XApAaKTEPUCTHK CYJIOB, CHW)KEHHIO OKCIUTyaTallUOHHBIX 3arpaT H
MUHUMU3ALHUIO BIUSHUS HA OKPY’KAIOILYIO CPELy.
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Bo-BTOpBIX, kKejTaHNe K YMEHBIIECHHIO BIMSHHS HA OKPYKAIOIIYIO CPEY U OCYIIECTBICHUE
MEXYHAPOJHBIX MPUPOIOOXPAHHBIX CTEPEOTHIIOB MPUBOAUT K MOTPEOHOCTH UCCIENIOBaHMS, a
TaK)K€ BBEJICHUS WHHOBAaTOPCKUX TEXHOJIOTUH. DTO CONIEPKUT B ce0e MPUMEHEHHE JPYTHX
pasHOBUIHOCTEH roprouero, mogo0HbIXx CIII' (CKMKEHHBIH MPUPOIHBIA Ta3) W MPUMCHCHHS
TEXHOJIOTHI «3€JIEHOT0 BOJOPOJa», a KpPOME TOrO, MCCIEIOBAHUE KOHLEMNLIHUA OYMILEHUS
BBIITYCKHBIX T'a30B U 0AJUTACTHBIX BOJI.

Tpetbe yciioBue — 3TO HENMPEPHIBHOE MOBBIIICHUE TPEOOBAHUN K 3alIUIIEHHOCTH U YIOTY
MOpPCKHMX  TpaHCIOpTUpOBOK. (Co3/laHue  aBaHTrapAHBIX  HABUTALMOHHBIX  KOHIIETLHUH,
YIy4YIIalOUIMX CHCTEMBbl YIPaBJICHUS CyJIHOM W aBTOMAaru3alued, KpOME TOro, NpPUMEHEHHE
HOBBIX MaTE€PHUajIOB M CUCTEM JIalOT BO3MOXKHOCTD YBEITMUUTH 0€30MaCHOCTD IIaBaHHsI KOPaodis 1
rapaHTHUPOBATH HAWTYYILINE YCIOBHS JJIs1 SKUIIAKA U [1aCCaXKUPOB.

B koneuHoM wurore, poct B cdepe IMUPPOBBIX TEXHOJOTHH pPACKPHIBAET HOBBIC
BO3MOXKHOCTH Il KopaOiecTpoenus. Mcnoiap30BaHuEe HCKYCCTBEHHOTO MHTEIIEKTA, MATTHHOTO
00y4eHHUs U CETU MHTEPHETA B JEHCTBUSAX IPOEKTUPOBAHUS, IOCTPOMKH U SKCILTyaTalluu CyA0B
JAET BO3MOXKHOCTh  YIYYIIMTh MX IPOU3BOAMUTEIIBHOCTh, YMEHBIIATh OMNACHOCTH H
COBEPIICHCTBOBATh YCIIYTH.

3akniouenue. B 3ax1109eHIH HEOOXOJMMO 3aMETUTh, YTO BIUSHUE HOBBIX TEXHOJIOTHI Ha
IUTAHUPOBAHKE, IIOCTPOCHUE U OOCITYKUBAHKE CY/I0B IPEACTABISIETCS MHOTO(MYHKIIMOHATIHLHBIM U
TPYIHBIM IIpoleccoM. Takue HOBHMHKHM, KaK HCKYCCTBEHHBIM MHTEIUIEKT, aBTOMATU3ALMS U
aJZIATUBHBIC TEXHOJOTMYECKHUE MpoIecchl [8], 3HAUNTETLHO CTUMYJIMPYIOT IPOCKTHBIC IIUKIIBI, &
TaK)Ke YJy4dlllaloT JOCTOBEPHOCTh KOHCTPYKTHMBHBIX pelleHHil. TemM He MeHee, BMECTe€ OHHU
MOPOKJAIOT HOBBIE BBI30BBI JJII CYJOBBIX HHXKEHEPOB, COIpPSIKEHHbIE C MOTPEOHOCTHIO
HENPEPHIBHOTO 00YUEHHUS U MPUCIIOCOOICHUS K MEHSAIOMUMCS 00CTOSITETLCTBAM.

OpHOM W3  OCHOBHBIX HIpOOJIEM  CErOJHSLIHET0  KOpaOJIEeCTpOEHUs  SBIIAETCA
MHTETPUPOBAHUE CTAOUIIBHBIX MPAKTHK U SKOCUCTEMHBIX MOJIXOJO0B B IMPOEKTUPOBAHUU CYOB.
OT10 TpeOyeT OT 3KCIEPTOB HE TOJIbKO TEXHMUYECKHUX 3HAHMUN, HO U MacTepcTBa JIEHCTBOBATh B
MEXIUCIHUIUIMHAPHBIX KOMaHJIaXx, 4YTO TOXE COJAeHCTByeT HHHOBauusM. Kpome »3Toro,
NOTPEOHOCTh COOJIIO/IEHUST JKECTKUX OOIIECNPU3HAHHBIX HOPM U PETYJSTOPHBIX YCIOBUMN
IpeIbBISET BCIIOMOraTelbHble TPeOOBaHUA K KaUeCTBY U 3allIMIIEHHOCTH KOHCTPYKIIMHU CYyIHA,
YTO HEPEJIKO MPOTUBOPEUUT CTPEMIICHHUIO K OBICTPOMY OCYIIECTBIICHHUIO IJIAHOB.

B oxoHuarenbHOM pe3ynbTaTte, TpaHCPOpMalus K HOBBIM TEXHOJIOTHAM B
KOpaOJecTpOeHUH TSHET 3a Cco0OK paBHO KakK CYyIIECTBEHHbIE IIPEBOCXOJACTBA, TaK U
3HAYUTEIbHbIE IPOOIIEMBI, UTO CO3/1aET B TaHHOU chepe 0COOEHHYIO0 aKTUBHOCTh U BaKHOCTD JUIS
MOCJEAYIOINX U3YUYEHUN U UCCIIEOBAHMIA.
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KEME KACAYJIA UHHOBALIUAJIBIK TEXHOJIOT UAJIAPABI KOJIIAHY
IHaTpos ®énop Baagumuposuny
EcenoB YHuBepcureti, Akray K, Kazakcran

Anodamna. Makanaja WHHOBAIMSUIBIK TEXHOJIOTUSIAPABI 3€pTTEY KOHTEKCTIHAE KeMe
’Kacay callachlH SKETUAIPYAIH 3aMaHayd TEeHACHUHUSAJIApbl KapacThIpbUIaJbl. 3epTTeyre
aTMocdepara 3UsH/bI HIbIFAPbIHBIIAPAbI a3aiTy jKOHE KeMeJepAiH SKOJIOTUSIIBUIBIFBIH apTTHIPY
MaKcaTblH/Ia KeME  KOPIYCHIHBIH  OailacTChl3  KOHCTPYKIMSCHIH — JKOHE  KOMIPTEKTi
HaHoTyTikmenepaeH (buckypaper) korapel cepmiMIi Kara3nel maiinamany, 3D-0acma
TEXHOJIOTHSUIAphIH KEMe KYPbUIbICHIHAA KOJIJaHy HIOAHCTaphl Kipeli. AgaM KaTeNliKTepiH a3alTy
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KOHE KeMeJIeplllH TNaiijanaHy [AepeKTepiH OHTAWIaHIbIpy apKbLIbl KeMe KaTbIHACBHIHBIH
KayiIrci3airi MeH eHIMAUIITIH apTTHIPYFa BIKMAJT €TeTiH MPOLECTeP/l caly KoHe aBTOMATTaHbIPY
YaKbITBIH €AQylp apTThIpaThlH JKOHE THUIMIUIIKTI apTThIpaThlH ockl  KoMIo3uuusibIK
MaTepHalIapabl KOJJIaHyFa epeKIle KbI3bIFYIIBUTBIK Oap.

Tyiiin ce3aep: MHHOBAIUSIBIK TeXHOJOTHsUIAP; 3D OackI mibiFapy; 0amIacTChi3 KOPIyc;
buckypaper; mporecrepii aBTOMaTTaHIBIPY; MaiifaigaHy IIApTTapbl; YHEPTUSHBI YHEMICHTIH
JKymenep.

THE USE OF INNOVATIVE TECHNOLOGIES IN SHIPBUILDING
Patrov Fedor Vladimirovich
Yessenov University, Aktau, Kazakhstan

Annotation. The article examines the current trends in the improvement of the
shipbuilding industry in the context of the study of innovative technologies. The study includes
the nuances of using 3D printing technologies in the construction of ships, the use of a ballast-free
hull structure and high-elasticity carbon nanotube paper (buckypaper), in order to reduce harmful
emissions into the atmosphere and increase the environmental friendliness of ships. Particular
interest is paid to the use of these composite materials, which significantly increase efficiency and
reduce the time of construction and automation of processes that contribute to increasing the safety
and productivity of navigation by minimizing human errors and optimizing the operational data of
ships.

Key words: innovative technologies; 3D printing; ballast-free housing; buckypaper;
process automation; operating conditions; energy-efficient systems.
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Hapoik cyObekTiniepiHiH e3apa ic-KUMBUIBIHBIH HET13T1, MOJENbAepi KapacThIphUIABL. Makanana
IpoIecTepIi CaHABIK Talay SICTEepiH KbICKalia Taljay HOTIKenepi cumarranrad.HapbIKThIH
HET13T1 CEeKTOPJIaphl XKoHE KOMITBIOTEPIIIK KeJlIepieri HapblK CyObEeKTUIEPIHIH ©3apa dpeKeTTecy
Mozenbiepi  kepceruireH. busnec-mpounecti SWOT  TtanmmaynblH — acmlekTijepl  alibUIbL.
Kazakcranaarsl 3J€KTPOH/IBIK KOMMEPIUS HapbIFbIH TYTHIHY CEKTOpJIapbIHbIH Makanana BeO-
KOCBIMINIATAP/IbI KYPY TEXHOJIOTHSIIAPBIH TAJJay KbICKAIla CHIIATTAJIFaH.
DNEeKTPOHIBIK KOMMEPLHUSHBIH HEri3ri CeKTopJapbl, OHbIH imriHae B2B (OuszHecten OuzHecke),
B2C (6usnecteH tyThiHymIbFa) >koHe C2C (TYTHIHYWIBIIAH TYTHIHYLIBIFA) CXeMallapbl
TycinaipiareH. KazakcTanaarbl 3J€KTPOHJIBIK KOMMEPLUSHBIH JaMybIHBIH HETi3I1 acleKTiiepi
MEH OHBIH KeJlelleri TalKbulaHaabl. Makanaga SIIeKTPOHABIK KOMMEPIUSHBIH IaMybIHIaFbl
AJAX, ASP xone CRM xyiienepi CUSKTbI 3aMaHayd TEXHOJIOTUSUIAP/bIH POl €PEeKIle aTallblIl
oTkeH. Kaszakcranmarsl MOOWJIBII KOMMEPIHSHBIH JaMybl >KOHE OHBIH HapbIKKa ocepi e
3epTrenred. Kazakcrana 3meKTpOHIBIK KOMMEPIIUS HAPBIFBIHBIH MOOMIIB/II KYPBUIFbUIAP apKBLIBI
TOJIEM JKacayFa KoHE WHTEPHET apKbLIbI CATHIN ally MEH CaTy ONeparisuiapblHa bIKIAIbI epeKIe
Oaiikanmanpl. KaszakcTaHABIK TYTHIHYIIBIIAPABIH IIETEIAIK JYKEHJEepre apTHIKIIBUIBIK Oepy
cebenTepi Tammanrad. COHBIH/IA, DJIEKTPOHIBIK KOMMEPIIUSHBIH €1 dKOHOMHKAChIHA THUT13€TIH
ocepi MEH OHBIH apTHIKIIBUIBIKTAPHI CapanTaiFaH.

Tyiiin ce3xep: DIEKTPOHIBIK KOMMEPIIHS, TEXHOJIOTHS, BeO-KOChIMIIA, OH3HEC-TIpoIiece,
Ou3HEC-TpoLeCTeP/Il Tal1ay, MOJIEIb.

Kipicne. byrinne Kazakcranna 31eKTpOH/IbIK KOMMEPLUSHBI ITaMBITY OacTankbl Ke3eH e

Typ. HTEpHET-IYKEHAEP/IIH TaHBIMAJIBIFBI KBTI CalbIH apThITN Kenesl, cebedi amamaap yiaeH
HEMece KEHCEJCeH IIBIKMal-aKk JYKEeHJEe cayna jkacayra bIHFainbel. HHTepHeTTeri cayna-
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CATTBIKTBIH €H TapThIMIbI (aKTOPJIAPBIHBIH Oipi, ocipece YJIKEH Kajajgapaa, Y3bIH-COHAp KE3eKTe
TYPYABIH HEMece AYKCHIEPICH KaXKETT1 Tayap IbIH OOTYBIH 131EY/IiH KaXeTi JKOK.

DNEeKTPOHABIK KOMMEPIIUS ©31H KOCIIKepJepre o3 KbI3METIHIH KOITereH acIleKTiIepiH
aBTOMATTaHJBIPYFa JKOHE JKaKcapTyFa KOMEKTECETiH THUIMAlI OM3HEC Kypajbl PEeTiHJIEe KOpCETTi.
byriari TaHga kemTereH KOMIIAHUsJIAD ©37CPiHIH OM3HEC-TIPOIECTEpIH OHTAWIAHIABIPY YIIIH
3aMaHayu HUQPIBIK TEXHOIOTUsIIapAbl Kosaanaasl. OHaiH-cayJaHbIH apKaChIHIa KOMITAHHSIIAP
TarchIpMaIap/ibl TE31PEK JKOHE a3 MIBIFBIHMEH IIelIe aaa/bl.

DNEeKTPOHBIK KOMMEPLUUSHBIH HEri3ri (popMaTTapbel-MHTEPHET-AYKEHAEP, KOPIOPATUBTI
caifTrap, Karajmorrap, ayKIMOHJIap, >KapHaMalblK IiaTdopManap koHe 13aey kyihenepi. byn
pecypcTap TYTHIHYUIBUIAPFA Tayapiiap MEH KbI3METTEpre TallChIpbIC Oepyre, ToJIeM )KacayFa xKoHe
WHTEpHET-TuIaTGopMaap apKbUIbl KETKI3y MPOIECiH OackapyFa MYMKIHIIK Oepeni. 3amaHayu
aKMapaTTHIK TEXHOJIOTHsIIAP JePEKTEPIiH )Kbu1JaM OepislyiH KaMTaMachl3 €Te/li, OyJ1 MoMienepai
TOYJIKTIH Ke3 KeJITeH YaKbIThIH/A jkKacayFa MYMKIHIIIK O6epeni. [1].

DNEeKTPOHIBIK KOMMEpUHUs AJTOPUTMIEP LMKIIH KaMTamachl3 €Telli, OFaH MBIHAIAp
Kipezi: Tayapra (KbI3METKE) TallChIphIC Oepy, TeJIeMAep KYpPri3y, Tayapabl KeTKi3y i Oackapyra
KaTeICy (KBI3METTI OpbIHAAy). By omepamusuiap SJeKTPOHIBI KYpalap MEH aKHmapaTThIK
TEXHOJOTHSUIapAbl KOJAAHY apKbUIbl JKY3€re achIpbUIajbl jkoHE Oip 3aHIbl (3KEKe) TYJIFaHbIH
eKIHIIICiHe MEHIIIK HeMece Maiaanany KYKbIFBIH Oepy i KamTamachi3 ereai [2].

Gartner Group KOMIIAaHUSCHIHBIH AaHBIKTaMachl OOWBIHINA SJIEKTPOHIBIK OH3HECTI
UQPIBIK TEXHOJOTHUIAP/BI KOJAAHY JKOHE WHTEPHETTI KOMMYHHKAIMSHBIH 0AaCTamnKbl Kypasbl
peTiHae maiianaHy apKbUIbl YHBIMHBIH ©HIMIEpI MEH KbI3METTEpiH, COHJAal-aK OHJIpICTIK
OaiilaHbICTAPIBI Y3/IKCI3 OHTAWIAHABIPY PETIHAC aHBIKTayFa 00Jiaapl. DIIEKTPOHIABIK bu3zHecTiH
AHBIKTAMAChI-KOMMEPIUSUIBIK KBI3METTI JKYPridy VIIH »ahaHIbIK akKmapaTThIK KeliaepIiH
MYMKIHJIIKTEPiH Nai1aiaHaThIH Ke3 KEJTeH KbI3MET. [4].

DReKTPOHIBIK OM3HEC-0yI1 1ocTYpai koniMri busHecTiH 3amanayu e3repici, OyJ1 caydaHbIH
JKaHa JICKTPOHIBI TYPiHE OKEII.

DneKTpOHIBIK OM3Hec-Oys1 HHTEpHeTTe OM3HeC-poIecTepAl Kyprizy. byt anekTpoHabIK
Ou3Hec-TIpoIecTepre OHIMACP/l, KepeK-KapaKTap/Ibl )KOHE KhI3METTEP/Il CaThIIl ajly >KOHE cary,
COHJal-aK TYTBIHYIIBUIAPFA KbI3MET KOpCeTy, TeJleMIepAl OHJEY, OHAIPICTIK Oakplaayibl
Oackapy, ICKepHU CEpIKTECTEPMEH BIHTBIMAKTACTBHIK, aKMapaT ajiMacy, >KYMBIC ICTEHTIH
ABTOMATTaHBIPBIIFaH KbI3METKEpJIep KbI3METTEpl, peKPYTHHT, jKoHE OacKanap.

busnec-npouecc-6yn 6enrun 6ip yHBIMIACTBIPYLIBIIBIK TalChIpMaHbl OPbIHAAN allaThIH
OpeKeT HeMece dpeKeTTep KUBIHTHIFBL. brusHec-nipouectepai 6ackapy (BPM) — Oyn mponecrepai
KETUIIIPYAIH KyHeni Tocuii. Erep yiibim Oenrini 6ip OusHec-npolecTepl ©31H11K KYHbIHa HEMece
pecypcTapblHa OalaHbICTBl €3 O€TiHIIEe OpbIHJAM anmaca, KOMIaHUS OW3HeC-TpOoLECTepiH
aytcopcunrid (BPO) konnana anaasl. Kenreren yitbiMaap yIIiHIii tTaparn npoBaiiepiHe xajlakpl,
Kanpiablk pecypcrap (HR) Hemece Oyxranrepiik ecenm CHUSKTBI HaKThl OM3HEC MiHAETTEpiH
mermeni. JnekTpoHabiK kommepiusa (EC) — Oy Tayapimap MeH KbI3METTEPl CaThINl ally-caTy
HeMece KOJIMa-KOJI aKIIaHbl HeMece JEepeKTep.i JIEKTPOHIBIK JKeJi apKbUIbl, €H aJJbIMEH
MHTEpHET apKplibl Oepy. byn OusHec-TpaH3akuusiaap "OusHecTeH Ou3Hecke', "KoCINOpBIHHAH
TYTHIHYIIbIFA", "TYTBIHYHIBI-TYTHIHYIIBI" HeMece '"TYTHIHYIIbI-OM3HEeC"KaruaaTsl OONBIHIIA
’KY3ere achIpbUIaIbL.

Marepunanaap MeH daicrep.

[MaiinananymsiapaplH MakcaTThl TOOBI OOMBIHINIA AIIEKTPOHIBIK KOMMEPIUSHBI OM3HEC-
onepauusIapAblH ~ cXeMaiapblHa Oemyre  Oonaapl.  DJIEKTPOHJBIK  KOMMEPLUS  O3bIK
TEXHOJIOTUSUIAPIBI €HT13y apKbUIBI KBI3MET KOPCETY CaIachlH KaKCapThIN, OW3HEC-TpoIecTep/i
ABTOMATTaHJBIPY JCHTeiiH apTThIpyaa. Heri3ri TeXHONIOorusIapFa MbIHAIAp KaTa lbl:

AJAX (Asynchronous JavaScript and XML) - Be0-0eTTepii TOJBIK KYKTEMEH epeKTep i
KYKTEYre MYMKIHIIK OepeTiH TeXHOJIOTHS, MaiaanaHylIIbIapIsH BeO-KOCHIMIIATapMEH e3apa
OpEeKeTiH KXbUIaMIaTaIbl.

ASP (Active Server Pages) - auHaMUKalbIK BeO-OeTTepai KYPYIbl >KCHUIIETIM,
JIEPEKKOPIAPMEH JKOHE KOJIAaHOATbI KOMITOHEHTTEPMEH 03apa opeKeTTeCy Al KaMTaMachl3 eTe/Il.
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CRM xyiienepi (Customer Relationship Management) - KJIMEHTTEpMEH eo3apa
opekerTecyai Oackapyfa apHaJfaH KOCHIMILANAp, MAPKETHHITI, TaIllCBIPBICTBHI OHJICYl >KOHE
TYTBIHYIIBUIAPFa KOJIAyAbl aBTOMATTaH/ABIPAJIbl, OChLIAWIIA KbI3MET CalachblH >KaKCAPTHIIL,
TYTBIHYIIBUIAPIBIH aAJILIFIH aPTTHIPAJIBI.

SWOT-6u3znec-miporectep/i Tanaay

busnec-npouectepain TuiManiria Oaranayasy 6ip omici — SWOT rtannmaysl. By oanic
MPOIIECTEPIIH KYIITI >KOHE OJICI3 JKaKTAaphIH AaHBIKTAIl, OJIAPAbI >KaKCapTy MYMKIHIAIKTEpIH
Oaranayra MyMKiHaik Oepeni. SWOT tannaysl OipHele Ke3eHHEH TYPaJIbl:

Komnanus KbI3MeTKepIiepi MeH OacIIbUTBIFBIHBIH CayaIHAMACHI.

Jlepektepai oHACY )KOHE HOTHKENEP Il TaIay.

PeliTuHrrep MeH KecTenep Kypy, OJapiAblH HETI3IHIE NpolLecTepal JKakKcapTy memiMaepi
KaObUIIaHA/IBL.

DNEeKTPOHBIK OM3HECTIH HET13T1 Typepl MEH TEXHOJIOTUsIaphl

B2C (Business-to-Consumer) — 6yt ¢popmar Ou3HEC MeH TYThIHYIIBI apachIHIaFbl 63apa
opekerrecyni Oinmipeni. byn Monens, ocipece, po3HMYHAs TOProOBisAa, ©TE TaHBIMAI.
TyTeiHymIBIIAp Tayapiap[bl TiKelIeW KOMMIaHMsUIapaH, YHIEH IIbIKNaii-ak, Tarcblpbic Oepe
ayapl.

DNEeKTPOHIBIK KOMMEPIHS KbI3MET KOPCETY CalachlH jKaKCapThIN, OM3HEC-TIPOIeCcTePIi
ABTOMATTAHJBIPY JEHICHiH apTThIpyFa MYMKIHAIK O€peTiH O3bIK TEXHOJOTUSAJIApIbl EHTI3Y
apKbUTBI Tamyzaa. Herisri TexHonorusiaapra MpIHAIAp KaTabl:

AJAX (Asynchronous JavaScript and XML) - Be6-6eTTep/ai TONBIK KYKTEMEN IepeKTep i
KYKTE€yre MYMKIHIIK OepeTiH TeXHOJOTHs, Oyl maiifaiaHylbuiapAblH BeO-KOCHIMIIAaTapMeH
©3apa OPEKETIH KbUIIaMIaTa Ibl.

ASP (Active Server Pages) — nauHaMHKaJIbIK BeO-OeTTepai KYPYIbl KEHIIACTII,
JEPEKKOpIapMEH JKOHE KOJITaHOAIbI KOMITOHEHTTEPMEH 03apa OpEKETTECy 1l KAMTaMachl3 €Te/Ii.

CRM xytienepi (Customer Relationship Management) - KIHMCHTTEpPMEH ©3apa
opekeTTecyi Oackapyra apHaJfaH KOCBIMIIAIAp, MAapKETHHITI, TaIllChIPBHICTBI OHICYIl JKOHE
TYTBIHYIIBUIAPFA KOJJIayAbl aBTOMATTAHIBIPAIbI, OCBUIAWINA KBI3MET CaIlaChlH >KaKCAPTHIIL,
TYTBIHYIIBUIAP IBIH aIaJIIBIFBIH apTTHIPAIBI.

SWOT-6u3nec-nporiectepi Tanuay

busnec-npouecrepnin THiMALTIriH Tannay oaictepiniy 6ipi-SWOT rtanmaysl. byn omic
MPOILIECTEP/IIH KYIITI JKOHE JICI3 JKaKTapblH aHBIKTayFa, COHJAM-aK OJIapJbl JKaKCapTy
MYMKIHJIIKTepiH Oaranayra MyMKiHaik Oepeni. SWOT tannays! OipHelle Ke3eHHEH TYpaJibl:

Kommanust KbI3MeTKepIiepi MeH OacIIbUTBIFBIHBIH CayaTHaMAaCH;

JepexTepai eH1ey KIHe HITHKeJIEPAi Taaaay;

[IpouecTepai sxakcapTy OOHBIHIIA MIEIIIM/IEP KaObUIJaHATHIH PEUTUHITEP MEH KecTesep
Kypy[3].

Kazipri yakpiTTa O013711H emimizneri MOOWJIBI KOMMEPIUS HapBIFBIHBIH  HET13r1
OMBIHIIBLTAPHEI 1-cypeTke colikec quarpammajia KopceTuireH KoOMIaHusap 00IbI TaObLIa bl

DNEeKTPOHIBIK KOMMEPIIMS JKbUJI CalblH JaMbIll Keleqi, OYKuT oJemie FaHa eMec,
Kazakcranma na oHmaiiH-caThINl aldylIblIap CaHbI apThI Keledi. BeO-KochIMIamap CaHBIHBIH
ecyiMeH a3bIK-TYIIK, COHJIIK KOCMETHKa, difenep, epiep, Oananap KUIMAEpl MEeH asK KUiMaepi,
CaHTexHHKa, aKMapaTThIK OHIMJEp, KitanTap, TYPMBICTBHIK TEXHHKA, dJIEKTPOHHUKA koHE T.O.
caTbUTBIMJIAp Ocy/ie.
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KnioueBbie MIPOKK PbIHKA INEKTPOHHONW KoMMepLUuKn KasaxXcTaHa
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1-cyper. KazakcTangarsl S1€KTPOHIBIK KOMMEPIIHS HAPBIFBIHBIH HET13T1 OWBIHIIBUIAPHI

Ocburaiiiia, Kazakcranna 351eKTpOHABIK OM3HEC TEK Kas3ip FaHa TOJBIK KeJleMJe JaMH
OacTaiiJipl )KOHE aJAaFbl XKbUIIAPBI JIEKTPOHBIK KOMMEPLIMS HAPbIFbIH JaMbITYIbIH OpacaH 30p
nepcreKTUBaiapbl 6ap aemn aityra 6osabl.

CpeacTea TB, pagwo, ToBape! KYABTYpHO-
kuHO, doTo 2.4% BBITOBOrD Ha3HaYEHWA

[

OcTankHeie * 6.9%

CMM, Noaurpadua 3.2

BriTOEAA M
NPOMBEILAEHHEA XMMWA
5.4%

—_—

MeguumuHa m
dapmauesTira 7.9%

BesankoroneHeie
HanuThK 8.6%

MpoayKTEl NUTaHWA
17.0%

KyNETYPHO-3pENMLLHBIE

MEPOnpUATKHA 9.2% MNapditomepua

KOCMETWKE, NM4HaA
rurneda 15.7%

2-cyper. KazakcTaHmarbl 2J1€KTPOHIBIK KOMMEPIIHS HAPBIFBIH TYTHIHY CEKTOPIapbIH
CaJIBICTBIPY
KocreiMimansiH HeT13T1 OU3HEC-TIpoIiecTepl 3-CypeTKe Colfkec KhICKaIa Typ/ae KOpCceTuIei:
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3-cypet. BeO-KOoChIMIIIaHbIH HET13r1 OU3Hec-pouecTepl

OH cunarramanapAblH KpPUTEPHMJIepl KOCIKEPIIKTI JKYPri3y YUIH 3JIeKTPOHJBIK
KOMMEPIHSHBIH THIMAUITIH KepceTeai [5]. DNeKTpOHIBIK KOMMEPIUSIHBI KYPYIbIH OacTarkbl
HIBIFBIHAPHI IIAFbIH OM3HECT] YHBIMAACTBIPY YILIH Tajlal eTIJIETIHHEH dJeKai1a a3 eKeHl aHbIK
)oHe OusHecTi OHTaMH OacTay YIIiH KQXKETTI JTUICH3USIIAp MEH PYKCATTap a3bIpak KaxkerT [6].

OneKkTpoHIbIK busHecTiH yilbIMaap, NaiianaHyllbuiap >KOHE JKalIbl KOFaM  YIIiH
APTHIKIIBUTBIKTAPHI 4-CYyPETKE COMKEC KOPCETITeH:

Jlan Jm

opranu3auHu norpeGure.ei Jlas obectsa

TIOBCEMECTHOCTS

HALDTOHATL HOTt
feromacnac T

AR TOMO SrLT
Tp adum i cmaer
TarpAIMee

4 — CYPpCT. 3J'ICKTpOHI[BIK KOMMCPUUAHBIH aPTBIKIIBUIBIKTAPbI

Kasipri yakeITTa a00oHEHTTEp MOOWIIB 11 OAaHKUHT KBI3METTEPiH Malijanana anaabl - 0aHKTIK
moThIH TeneoHHaH Oackapa amaabl - JKoHe Java KosyaHOanmapbiHBIH, OYEHIEPIIH JKOHE
MHTEPaKTHUBTI Oailanblic OaFjapiaManapblHbIH OapibIK TYpJepiH KAMTUTHIH MOOMIIB/1 Ma3MYH/IbI
KYKTen anaasl [7].

Be6 - kochMIanapibl Kypy TEXHOJIOTUSAJIAPBIHBIH TYPJIEpiHE MbIHAJIAP KaTaJbl:

Kazakctanma 537IeKTpOHIBIK KOMMEPUHSHBIH O€JCeHAl JamMyblHAa KapamacTad, Oyl
nporecti OasynaraTelH  Oenrimi  Oip kexmeprinep Oap. Herisri Mmocenenepnin  Oipi-
naigana”HymbuIapAsiH TOMeH ceHiMmi. CaThil amymbuiap OHJIAWH TOJEMIEPAl KYPrizy Ke3iHJe
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JKEKe JIEPEKTEP/iH aFblll KeTYIHEH, COHJIali-aK TayapJjapabl KalTapy Ke3iHJe MYMKIH OOJaThIH
KHUBIHJIBIKTapAaH KOpKaabl. [8].

PHP (PersonalHomePage) — cuenapuii Tijgi, consiMeH Katap Beb-caliT Kypyra apHajraH
Oarmapnamainsik Kypai. Ousig Kypamsiaaa CGI unrepdeiici 6ap, o1 TUIAIH ay1apMamIbIChl )KoHE
Oenrimi 6ip MomiMeTTep 0Oa3achblHA JKOHE OPTYPJl OOBEKTUIEpPre KOJ JKETKI3yre apHajFaH
byHkuusnap kubHTEIFBL. PHP TimiHIEe MHTEpaKTUBTI ©3apa 9peKeTTecy pexHUMiHIe "KIHEeHT-
cepBep" Kyienepinae OeTTep/Il KaIbINTaCThIPy MYMKIHIIT Oap. [9].

Enni BeO-kockMmmanapael ke Meuepae TaOyra Oonagpl koHE Oyl Ke3-KelNreH
naiananymbiFa 9p TYpJli CAaUTTaApMEH KaKeT HOpceHi TaOyFa jKOHE €H HKaKCBIChIH HEMece 3iHe
ColiKec KeJIeTiH HOPCEeH1 CaThIN anyFa kKeMekTecedi. by anemueri ey jkakchl KojiaHOa carnachiHa
JKbUIJIaM Ke3Kapac, OUTKeH1 ojiap 06ap nmaigjaanymbsuiapabplH eMipiH sxkeHuiery yuriH [10].

Hoaruxesep.

HNHTepakTHBTI IpOTOTHI-0YI1 KOJIaHyIIbl HHTEpdeciHiH xapamabl Moaeri. O KyHeH1H
JKYMBICBIHA eJIIKTei/1l, COHABIKTAH OHBbI d3ipyiey OacTtamFanra AEWiH ic-opekerre Oaranayra
OoJIabL.

5-Cyper. UnTepaktusti [IporoTunrey

VHTEepakTUBTI IPOTOTHII TYKbIPbIMIaMaJIbIK IPOTOTUITEP KE3EHIHEH O6TKEH 3KpaHaapiaH
Typazsl. [IpoToTHn OHBI HAKTHI aliJalaHyIIbUIap/ia ChIHAY YILIH IIBIHAWbI 00J1a/1bl, OHBI KeO1HECe
6-cyperTe KepceTiareniei sxait 6acy aemn aTaisl.

AHUMAaNUSIIBIK TPOTOTHIITEP

AHuManus - OyJ1 KojnanO6aHbl naiganaHylnibIMeH OaitnanbIcThIpy Tocini. Konnanbanars
AIIEMEHTTEP/IH KO3FaJbIChl TaOMFU (U3MKAJIBIK IPOLECTEPAl MOJEIBbAETEHAE, OJapJsl MU
NIOJICO3HAHUE JIeHreiliHAe OKMIbl KOHE MaljalaHylibl He OOJbIN JKaTKAaHbIH OWiIaHOacTaH
tycineni. Ocpuiaiina, KO3FalbIlC JU3alH/IbI a1aMFa OarbITTAIFaH €TeIl.

c,u Amanda = 6.) A
ouscATE

» 920...

6 — Cyper. Auumanusuislk [Ipototunrey
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Kmuent ymin wHTepdeiicTi xobamay. MelipamxaHa OW3HECIHE apHaJFaH MOOWIIBIL

KOCBIMILIAaHBIH HHTep(eiici 7-cyperre Kipy (opmachiH, MI3ipAi *oHe XabapiaMaHbl TipKey
HBICAHAPBIHBIH OOTYBIH OOJIKANIBI.

Marvel * o @ 1300

< THE SHOREDITCH SIGNUP  §

Username or Email

Password

THE SHOREDITCH B

BURGER & WOK

7-cypet. KonganOanbIH Heri3ri Tepeseci 8 — cyper. KocbiMIianbiH Kipy hopmacsl

Tele2 * o = 1300
SIGMNUP

Adilbekowv Ali

Administrator The SF

Full hlame
Email

Password !

Cwoate your accownt

9 — cyper. KocbkimInara Tipkey HbICAHBI Pucynok -10. Konman6anarsl i351ey MeH
napameTpIepre apHajiraH OyHipIik Ma3ip
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11-cyper. Kommanbanarsr Ma3ip

OkiMmIi yoriH uHTepdeicTi sxobamay. Meiipamxana Ou3HeciHE apHalFaH MOOWIIBII
KOCBIMIIIAaHBIH UHTEpdeiici Oip KYHTe apHaIFaH TarchlpMaap Ti3iMiHiH 001ybIH, Tancepbic KyHiH
— TAmCBHIPBICTBIH KAl CaTBICBIHAA €KeHiH, KIWeHTTI Tipkey mnapameTpiepiH, TpaH3aKIHs
aFbIHJIAPBIH PETTEY/Ii, MapaMeTpIIepal KOIIay Il KAMTHIBI.

"TheShoreditch" MoOMIbI KOCBIMILIACKIH ICKE aChIpPy:

Cypert-12. ABTOpHu3anusra KoJj KeTKi3y JIeHIelJIepiHiH apaMeTpiiepl
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menu.controller

t<Menultem> getMenu()

13-cyper — Restcontroller knmueHT-cepBep apXUTEKTypachl

"

REST (RepresentationalStateTransfer)," kepinic KyiiiH Oepy — TapaTbUIFaH
KOCBIMIIIAHBIH apXHUTEKTypachiH Kypy ctuii (cyper.13). REST apxwurektypacsl OoiibHIIA
CaJIbIHFaH €H TaHbIMAJI XKYHe-Ka3ipri 3aMaHFbl JlYHHEKY3UTIK JKelli.

REST - Oys1 MyMKIiHIIKTI KAMTaMachl3 €TETiH TEXHOJIOTUS IEPEeKTepre KO KeTIMAUTIKTI
KamTamachl3 eTy. ChIpTKbI XKyienep, coHbiMeH Katap on WS REST-Ti xy3ere acwlpy YILiH
OPBIHIAJIATHIH €pPeKeNep KUBIHTHIFBIH CUTIATTANIbI.

Tankeliay.

MoOumnbai KOCBHIMIIIAHBI ICKE achlpy KE3€HIHJE aBTOpU3allUsfa KOJ KETKI3yAlH TepT
JeHreii oap:

- 93ipuIeyIi;

- OKIMIIIi;

- KBI3METKEP;

- KJIUEHT.

O3ipieyii keitdip GyHKIUsIIapAbl KOCYFa JKOHE elIipyre KOCHIMINIAHBIH OaFaapiaMalibiK
KOJIBIH KOCYFa JKOHE TY3eTyre KYKbUIbl. OKIMIII 63 Ke3eTiHAe TalChIphICTapAbl Kepei, OpoHaay
MYMKiHZIT1 6ap. Kpl3mMeTkepiep Tancbipmanap/ bl TiKesleld SKIMILIIEpJEH anajibl, COHBIMEH KaTap
KJIMEHTTEPJIeH ecenl albIpbICy/Ibl KaOblIAall anajbl KOHE COJ TalChIPBICTBIH Kai-Kyii Typasisl
€CeTI ’Ka3abl.

WHTepakTHUBTI MPOTOTUNTEP KeJlecl XKaFJaiaap/a »acaaa/bl:

- KoyaHOara TipKeny CHUSKTBI ailaaHyIIbl CIICHAPHAIH MOJIENBICY KaXKET;

- KOCBIMIIIaHBI d3ipiieMec OYpbIH CIeHApHiiIiH Oip OeiriH naijagaHymsliapaa TeKcepy
KaXer;

- C13 )KYMBICTBIH Kall Ke3eHiH/Ie eKeHIHi3/11 KOpCeTy YILiH KOMaH/1ara U/IesHbI eJIeCTeTYiHI3
KEpeK;

- QJIeyeTTI HMHBECTOPFA CEP €Ty KaKeT.

AHMMAIMSJIBIK NMPOTOTUI-CH >KOFaphl JieHreisn mpototun. OmapablH KenOipeysepi
HaKThl KOCBIMIIAHBIH )KYMBICBHIH TOJIBIFBIMEH MOJIENIbACYTEe KaOlIeTTi XKoHe oap/bl Oip KaparaHaa
QKBIpaTy ©Te€ KHBIH. AHUMAIMSIBIK MPOTOTHI >KacayAblH OacThl apTHIKIIBUIBIFBl aTaybIHAH
oKbLTapl. CypeTTe MHTEPAKTUBTI IPOTOTHUIITET] SKPaHIap apachIHIAFbl aybICY KOPCETIITEH.

KopsIThIHABL. DIIEKTPOHABIK KOMMEPIUS KapKbIH aIyabl KaJFacThIpyda >KOHE OHBIH
O6usHec aneyeTi aaycbi3. CekropJa KOJAaHbUIATBIH TEXHOJOTHUIIAP TUIMAUIIKTI apTThIpy >KOHE
HIBIFBIHAAPABl  a3alTy  apKbUIbl  KOCIKEpIIK  KbI3METTIH  KONTereH  acleKTUIepiH
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aBTOMAaTTaHJBIpyFa MYMKIHIIK Oepeni. bornamrakra oHmaiH-cayJaaHbIH OJAaH J1a KOI JaMybIH
KyTyre Oomampl, ocipece HMHTEpPHET-TAWJalaHYIIBUIAD CAaHBIHBIH OCYIH JKOHE IUQPIBIK
TEXHOJIOTHSIIAPIBIH JKETUIAIPUTYIH €CKepe OTHIPBIIL.
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NHO®OPMAINIMOHHBIE TEXHOJIOI'MM B BU3HECE

Kuntonosa Asnst Kexcembaesna® Cyseiimenosa Byaabipbik BaiibimeBna?,
Mycuna lyabnapa®, Temupxanos Bexsar Mapartyibi?
J1.H. Eppasuiickuii HalMoHAIBHBIH YHUBEpCHTET UMeHH I 'yMuseBa
Acrana, Kazakcran
2yuusepcuter Ecenopa, Akray, Kasakcran
3Kazaxcknii Arporexandeckuii Uccnenosarensckuii Yansepcuret um. C.Ceitdymmna,
Acrana, Ka3akcran

AHHoTanms: B craThe npencTaBieHbl pe3yabTaThl aHAIN3a TEXHOJIOTUI BHEIPEHUs BeO-
MPWIOKEHUHN JIJIS1 3JIEKTPOHHOTO0 OM3HEeca, MOKa3aHbl MPEUMYIIECTBA IEKTPOHHOW KOMMEPIIHU.
Onucanbl BUABI U TEXHOJOTUY peann3anuu buszHec-npoueccos. IlokazaHbl pe3yapTaTsl aHaIM3a
TEXHOJIOTHI co3maHusi BeO-mpunoxkennii. PaccmaTpuBaioTcsi OCHOBHBIC, 3aKOHOMEPHOCTH
B3aMMO/IEHCTBUS CyOBEKTOB phIHKA. B cTaThe onucaHbl pe3ysbTaThl KPaTKOTO aHAJIN3a METO/I0B
KOJIMYECTBEHHOTO aHayn3a IporeccoB. [loka3aHel OCHOBHBIE CEKTOpa pPBIHKA M MOJEIU
B3aUMOJICHCTBUS CYyOBEKTOB PBIHKAa B KOMITBIOTEPHBIX ceTsiX. PackpbiBatorcs acriektel SWOT-
aHanuza busHec-mponecca. [loTpebutensckue cekTopa pbIHKA 3JIEKTPOHHOM KOMMEpIUH B
Kazaxcrane. B cratbe kpaTko onucaH aHaJIW3 TEXHOJOTHM CO3/1aHuUs BeO-TIPUIIOKEHUH.

KiroueBble cjioBa: 3JIeKTpOHHAsE KOMMEPIIHS, TEXHOJIOTHH, BEO-TpUIOKEHHE, On3Hec-
npoliecc, aHaiuu3 OU3HEC-TIPOLECCOB, MOJIENb.
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INFORMATION TECHNOLOGY IN BUSINESS

Kintonova Aliya?, Suleimenova Buldyryk?, Musina Gulnara®, Temirkhanov Bekzat
Maratuly?
!L.N. Gumilev Eurasian National University, Astana, Kazakhstan
2Yessenov University, Aktau, Kazakhstan
3Kazakh Agrotechnical Research University named after. S.Seifullina,
Astana, Kazakhstan

Annotation: The article reflects the results of the analysis of technologies for the
implementation of web applications for e-business, shows the advantages of e-commerce. The
types and technologies for implementing business processes are described. The results of the
analysis of technologies for creating web applications are reflected. The basic, models of
interaction of subjects of the market are considered. The article describes the results of a brief
analysis of methods for quantitative analysis of processes. The main sectors of the market and
models of interaction between market entities in computer networks are shown. Aspects of the
SWOT analysis of the business process are disclosed. consumption sectors of the e-commerce
market in Kazakhstan. The article briefly describes the analysis of technologies for creating web
applications.

Key words: e-commerce, technology, web application, business process, business process
analysis, model.
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Anparna. Kaszipri yakelTTa JyHHE XY3iHIErT aMMHak eHMipiciHiH mamameH 75-90%
IYHHE >KY3IHJETT MIUIMapATaraH ajamjaapFa a3blK-TYJIIK OHAIPICIH KOJJayFa KOMEKTEeCETiH
TBIHAUTKBIIITAP OHJIPY YIIiH Maii1anaHbuiagbl. AMMUAAKTBIH MOTCHIMAIBI OHBI TEK THIHANTKBIII
peTiHJe KOJAaHy1aH achlll TyceJll, ©ATKEH1 OHbI SHEPrUs TaChIMAJIAayIlbl PETIHJIE A€ KOJNJIaHyFa
0onapl.

Xabep-borr porieci @HepKACINIKe SHTI3UITeH aIFalllKbl T€TEPOTCH/II KaTaTUTHKAJIBIK JKyHe
JKOHe OYTIHT1 KYHIe JeiiiH e3eKTi 00k Kaia 6epenl. by peakiussHbIH MEXaHU3MIH TYCIHY KOHE
TEXHOJIOTUSHBI KETUIAIPY KaTajlu3 CalachlHIAFbl FBUIBIMU 3€pPTTEYJIEpIiH MaHbI3bl OaFrbIThIHA
aitHanIbl. Amaiifa, 5KOFaphl )KYMBIC KBICBIMBI MEH TeMIlepaTypara OaiIaHbICThI YHEPTUSHBI KOIT
TYTBIHATBIHJBIKTaH, AMMMAKTbIH Op TOHHAChIHA IIamMaMeH 2,16 TOHHa KOMIpPKBIILIKbUI Ta3bl
enpipineni. Kasipri yakeirta anemaik enzipictiy mamamen 90% - »I Ka30a OTHIHBIMEH JKy3ere
achIpbuIaabl, an cyTekTiH 96% wmeraHHblH Oy pUQOPMUHTIHEH aiblHaAbl. MeTaHHBIH Oy
pUGOPMHHTI OHIIPUITeH CYTEKTiH op ToHHAchiHa mamameH 9-10 TOHHa KOMIPKBIIIKBUT Ta3bIH
HIBIFApaIbl.

Kazakcranmga ammuakTteiy xanrbi3 eHaipymici "KazAzor" AK Gosbin TaObutanbl, oHIa
onbl Xabep-bomr oxicimen asot (N2) sxone cyreri (H2) razmapbiHbIH ©3apa dpeKeTTecyi apKbuUIbI
ananpl. Anaiina, 6y enaipic Kasakcranma >kaiarbi3 OOJbINT TaObLIAAbI, COHABIKTAH aMMUAKTBIH
JKETICTICYIIIIr KaTThl ce3inesi. IMmopTKa ToyenIiaikTi xkoHe ra3 OarachIHBIH aybITKYBIH a3aliTy
YIIIH eNJIeri aMMHuaK oHIIpICiHIH Oanama Ke3epiH IaMbITy MaHbI3bl. bIkTuMan memiMaepaiy
O0ipi — MyHall eHjey 3aybITBIHBIH PHU(GOPMUHT OJIOTHIHBIH OHIMJEPIHEH aMMHAaK CHHTE31
TEXHOJOTHACHIH jkacay. byn pudopMuHr eHiMaepiH THIMAI NaijanaHyFa >koHE OaraHbIH
ayBITKYBIMEH JKOHE HMMIIOPTTHIK aMMHAKTBIH KOJDKETIMAUIITIMEH OaillaHBICTBI TOyeKeNIaep/Ii
azaliTyra MYMKIHAIK Oepei.

Tyiiin ce3nep: ammuak, pudOpMHHT, CUHTE3-Ta3, MeTaHaay, 0y pudopmunri, KazAsor,
Xabep-bomr amici.

Kipicne

Awmmuak (NH3) - Herisri eHaipiCTIK KOMIIOHEHT JKOHE a30TThI IIMKI3aT AJIeMEHTTEPIMECH
OIpIKTIpeTiH €H ap3aH KOCBUIbIC, OApJIBIK a30T HeTi3iHAeri eHiMaepaiH /6% - maH acTaMbIHJA
kosnanbuiazpl [1]. AMmuakTeig kem Oesiri (80%) ThIHAWTKBIIITAD OHAIPICIHAE KOJIAHBLIA/IbI
JKOHE OHBIH HET13T1 KOJJIAaHBUTYbI OHIpic OOIBIN TaObIIaAbl: aMMOHUN OMKapOOHATHI, aMMOHHMIA
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HHUTpPATbl, aMMOHUI CyIb(aThl, KaJbIUi-aMMHAK CEUTPACHI, MOYCBHHA, YKAPBUIFBIII 3aTTap,
NOJMYpETaHaAap, TYPMBICTHIK Ta3ajay Kypaiaapsl [2-5].

Direct Application

3%
Non-Fertilizer Uses
15%

Other
Urea 4%
42% _ Calcium

Ammonium Nitrate
3%
Ammonium
Sulphate
3%
Ammonium Nitrate

&

DAP MAP
. : 4% 2%
Other Compound  Ammonium UAN
5% Bicarbonate 5%
6%

1 cyper — AMMMAKTBI KOJIJITaHY ailMaKTapbl

1-cyperre kepcerinrenneii NHs HeriziHeH THIHAWTKBIIITAP OHAIPY YIIH KOJJIAHBLUIAIbI
(xapbamuo-ammuak cenutpackl (UAN), nuam-ammonuit ¢docoarer (DAP), monoamMoHwmit
docdarer (MAP)). ConbiMer katap, NH3 ayiekTp cTaHuusuiapblHIa HOJIIK KOMIPTEKTI OTHIH
peTiHjie maijanany YIIiH SHeprus Ke3i peTiHie nanaananbuiazpl [6,7]. AMMUAK CHHTETHKAIIBIK
TaJIIIBIKTAP/IbI, MbICAJIbI, HEHJIOH Bl ATy YIIiH Ji¢ KOJIIaHbUIaabl. JKeHIT eHepKacinTe 071 MakTa,
KYH JKOHE JKIOCKT1 Tazanay jkoHe 00sy Ke3iHae KoJJaHbuiaabl. MyHail-xumus eHepKociOiHzae
aMMHAaK KBIIIKbUT KaJJIBIKTAPBIH OCHTapanTaHablpy, TOTBIFATBIH OHIMICPJl CakKTay »MKOHE
TachIMalay YIIiH KOJIAHBUIAABI, ajl TaOWFM pe3eHKE OHIIPICIHAEe aMMHAaK JIATeKCTi
IUTAHTAIMSIaH 3aybITKA TaChIMAJIAy MPOIIECiHIe cakTayFa keMekTecei [8].

Bapiblk KOJIaHBICTaFbl OHIIpICTEp a30T IEH CYTEKTIH TIKEIeH e3apa OpeKeTTeCyiHe
HeTi3/1ereH. A30T KOJIJIaHbUIa bl aTMOC(hEpaIbIK )KOHE OHBI ATy YIUiH eIIKaHIal TEXHOIOTUsIIBIK
npobnemanap xok. CyTeri keOiHece SpTYpIIl MIBIFY Teri 0ap KOMIPCYTEK IMUKI3aThIHAH aJbIHAIBI.
CyTekTi any mpoleci eTe 3HEprusHbl KoHe pecypcTapibl KakeT ereni. OHbI yHbIMAACTBIpyFa
CAJIBIHFaH WHBECTHUIIMSUIIAP KYPBUIBICTHIH KB MIBIFBIHIAPBIHBIH opTa ecenmen /0% Kypaiinsr
[9-13].

BacTanxe: unmdsat

[ msaomm | i

L= . . :

(D) [ omee ) [puoweem ) [ & )
—— [ Suomntn | presrpossa

et () () (rrpom)

SR

il B ]

Hoy
LI B )

2 cypeT — AMMUAKTBI OHJIIPY dIicTepi

AMMHaK CHHTE31 MPOIIEC] dJIEM/IIK SKOHOMHUKA YIITiH ©T€ MaHbI3Ibl. BipaK TeXHOIOTHSITBIK
TYpFeIIaH keTiiMereH. JKorapel DHEPrus CHIUBIMABUIBIFBI MEH METaT  ChIMBIMABLIBIFBI
CHHTETUKAJIBIK aMMHAK OHJIIPy TEXHOJIOTHSCHIH YHEMI JKETUIIIPYre aiFblmapTTap Oepemi.
JKaHFBIPTYIBIH HEri3ri OaFBITTaphl TEXHOJOTHSUIBIK LUKIJE Taia O0oNaThlH KAlABIKTap CAHBIH
azaiiTy, HEpIusl MIbIFbIHAAPBIH a3aiTy, KaTATUTUKAJIBIK )KYHeIepAiH OHIMILTITTH apTThIPy OOJIBII
tabbutanbl. Meicanbl, @am sofec (SolidOxideFuelElectrolysisCell) TexHonOrHsSCHIH YCBIH/IBL:
KAaTThl OKCHJITI OTBIHMEH O3JIEKTPOJIU3, OHJA CYJbIH BIABIPAYBIHBIH YHEPTETHKAIBIK OJICYeTiH
TOMEHJICTY YIIIiH JJICKTPOJIU3EP/IiH aHOATHI O6JIiriHe MeTaH opHajacThIpbuiaabl [14-18].
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H: +O% H:20 + 2¢

——
Electrolyte -
H:0 + 2e” == 0> -H: '
Cathode
N\ et

\&/
3 cyper — MertanHan cyTeri ainy cxemachl [19]

Conpaii-ak gocTypii TaOuFu ra30eH CalbICTBIPFaHIA TYPAKTHI KOHE IKOJIOTHUSIIBIK Ta3a
HIMKI3aTThl KAMTaMachl3 €T¢ ajaThlH OMoMacca )KOHE KaIJIBIKTap CHSAKTHI aMMHUAK OHJIPY YIIiH
OayraMalibl IIMKI3aT KO3JEPiH Naianany MyMKiHaikTepi Oenceni Typae 3eprrenyae [20-23]. by
OarpIT Ka30a OTBIHJAPbIHA TOYENIUTIKTI a3alTy >KoHEe aTMocdepara 3UsH/IbI IIBIFAPbIHABLUIAPIBI
a3alTy YIIH )KaHa KOKXKHECKTEP alllajibl.

3epTTey MaTepuaJIapbl MeH dicTepi

Kana NH3 enipy KOHIBIPFBIIAPBIH/IA CYChI3 aMMHUAK OHIIPY YIIiH mporiecce Ho-re KarTh
TemrepaTypa MeH KbichiM skaraaibiaaa (730 K / 456.85 °C, 20 MIla) N2-meH opekeTTecy yIiiH
napomeranabl  pudopmunr (SMR) omicrepiH KojmaHy apKpUIbl Oepiieni, Oy cyperTe
KOPCETIITeH ICH KOChUIBIC CHHTE31 YIIIH KaTaau3aTopabiH 00aybiMeH Oipre sxypeni. Haber-Bosch
(HB) mporeci — OyJ1 Ke3eH i CHIIATTAy YIIiH KOJJAHBUIATBIH TYXKbIpbiMaama. Kasipri yakeiTTa
Ka30a OTBIHIApHI, aya jKOHE Cy aMMMAaK OHJIpyre KaKeTTl Heri3ri Kyar ke3i 0obIl TaObLIajbl.
TaOuru ra3 Ka30a OTHIHBIHIAFEI €H KO KOJIAHBUIATHIH SHEPTHs KO31 O0JIbIN TaObUIaabl, 071 OYKiI
anemae enaipiietin NH3z sHeprusicbiHbIH mamamen 76% xypaiiabl. Kemip 25IeKTp cTaHIUsIIAphI
KaJmbl KyatTsiH 24% xypaiins [24].

HP
Fuel Combustion Air Superheated
Steam L L Steam BWF CO;

Natural ¢ T
Gas — () ]L[ (B) }’@L,[ ™ j ®
]T_lz AH—;D—T L_’
([ @ ) [ (H) ] [ -.ll

Fuel
Product NHj; HP Steam to
super heater

4 cypet — NH3 KasbInThl OHIpic cXxemachl

(A) - kykiprcizaenaipy; (B) - Gacranksl pudopmunr xKoHabIpreickl; (C) - Kaiftamama
pudopmunr KoHABIPFBICH, (D) - CO aysictripy; (E) - CO2 xoto; (F) - Metanusanus; (G) - NH3
koHTYpHI; (H) - cankpiagary; (1) — Koatyp NHs.

Texuonorususik arbiagap: Natural Gas - Taburu ras; Steam— 0y; Fuel— oteia; Combustion
Air - )xany ayacsl, SuperheatedSteam - kpi3bin keTkeH 0y; BWF - kopekTik cy (Ka3aHAbIK Cybl);
CO2 Removal - CO xoro; HP Steamtosuperheater - cymep >KbUIBITKBIIIKA apHAJIFAH KOFApPhI
KBICBIMIBI Oy; SynGascompressor - kommpeccop ras cuutesi; NHz eHiMi (amMmmuax).

Tabwuru razaer SMR mporecine naibiHIay YIIiH OHBI CATBICTBIPMAIBI Typae a3 Hz ~
apanacThIpa/ibl, COJlaH KeWiH KipiKTipiUIreH puOpMHHT NEIiHAe HEMECe CHIPTKbI XKbUTYy KO31He
(KBLTY aJTMaCTBIPFBIIITAP, XKBUIBITKBIIITAP XoHE T.0.) mamamed 730 K IeiiH KbI3abIpabl. AJIbIH
alla KbI3ABIPBUIFAH Ta3 KOCMACBIH Ke3 KEeNreH KYKIpT KypambiHaH (H2S >xoHe KYKipTTiH
OpraHMKaJIbIK KOCBUIBICTAPhI) Oip HeMece €Ki peakTop CepHSCHIHAAFbI MOJISPIIBIK yiaecTiH 1% -
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JaH a3 JeHreiine JeiiH Tasapty Kaxker. bipinmricinae kobamsr wmoiubaen (Co-Mo)
KaTaJIn3aTophl, aJl EKIHIIICIH/Ie HUKEJb HEeri3iH/er KaTaln3aTopAbIH Ke3 KEJIreH YJIaHybIH KO0
YILiH MBIPBIII OKCHIi agcopoenTi (ZnO) Gap.

Pudopmunrti opHarynel eki Ke3eHre Oemyre Oomanmel. bactankel  pudopMUHT
KOH/IBIPFBICHI-KBI3/IBIPBUIFAH [TaPOMETaH KOocHachl (MOJSIPIBIK JI0O OoiibiHma 1:4) HUKeNb
HeTi31Her1 puOPMUHT KaTaau3aTOPbI 0ap paaralusuIbIK KbI3IbIPY apHAIAPhl apKbLIbI OepijeTiH
xone imriHapa Hz, CO xone CO, (omerre OacTanmkbl METaHMEH KaMmTaMmachl3 eTyaiH 66%)
TYPJICHAIPIICTIH MeTaH pUGOPMHUHT KOHIBIPFBICHIHBIH Oemimieci. KaxkeTTi skputy yiuiH GipiHmi
KOHJIBIPFbIIa pUGOPMHUHT XKy3ere acanpl. KoHBeKIMUIBIK 0510k Oacka onepanusuiapia (Mblcallbl,
CYNEPKPUTUKAIIBIK OYMEH KbI3/IBIPY JKOHE TEXHOJOTHSUIBIK ayaHbl alJblH aja KbI3AbIpY)
naiflanany YyIIH jKaHy KaMepachlHJa OHJIPIIreH KaJAblK >KbUIy/bl (TYTIH Ta3blHBIH JKbLIY
MeJIIepi) Kaita eHJey YUIIH KoJIaHbuiaabl. lmiHapa TypieHIIpUIreH ra3 eKiHin pugopMUHT
KOHJIBIPFBICHIHA Ki0episieIi, OHIa 01 peTTeNeTiH aya MesmepiMeH apanacassl (01 790 K xone 4
MILTHOH PSI| feiiiH KbI3ABIPBUIFAH JKOHE CBHIFBUIFAH). DHIOTEPMUSIIBIK MPOLECTI asKray YIIiH
ra3fipiH inriHapa sxanysl apkpuisl Temmeparypa 1050 K nen mamamen 1490 K neitin ketepineni.

CHs-Tin OapnbIfbl JAEpiiK KaTAIMTHKAIBIK MaTepHUalaH OTKEH Ke3/le CTaHAapTThI
KOHJIBIpFbUIap/ia afuabaTUKANIBIK TYp/e TYPJICHII, peakLHsChl )KOK KoHleHTpauusHbl 0,6% - nan
ToMeH Kaiablpaabl. NHs cuHTe31 ymiiH OTBIH KpuTepuiiepiHe coiikec O0ony YImiH OapibiK
KeMIpTeri OKCHATEpPIH KOCMajaH albll TacTay Kepek. JlocTyp OoilblHINIA, CyAbIH rasfa aybICy
peaxmusicel CO-HBI atmMocdepasaH MmbIFapyFa OOJNaThIH TYpre aiHaIAbIPy YUIIH KOJIJaHBUIIHI.
KpI3pill KeTkeH OyJblH TeMIepaTypachlH KeTepy YUIIH MaijanaHbliaThiH IaiiagaHbUIFaH
KBUTYABI KOJIere jKapary YIIiH eKiHIIi pu(pOpPMHUHT KOHIBIPFBICBIHBIH Ta3 TOpi3li ©HIMAEPIHIH
TEMIIepaTypachl XKbULy aJIMacy apKblIbl TOMEHACH/II.

Copnan keiiin KbI3bi KeTkeH 0y Fe203 sxone Cr.03 TonTeipbutran JKoFapsl TeMIeparypaibl
peakbicy peakTopbiHa 6epinezi. 600 ko Temnepatypana co apteik H20-men opekerrecir, H xone
COz2 ry3eni, peakmust 310 K remmieparypaja Tene—TeHIIK KyiiHe KaKbIHIaHIb1.0yI1 TIPOIece YIIiH
Bynyap peakuuscein OonapipMay yimiH oxeTkimikti HxO kxaxer (tuimami ®umiep-Tpormin
KaTaJI13aTOpJIapbIHBIH KOMETIMEH alJIbIH anajibl). Erep KoaiMri KOHIBIPFbI KOJIJIaHbLICA, JKOFaphl
TeMneparypaibik aybicy (HTS) Tananrapsid KaHaFaTTaHIBIPY YIIIH pH(OPMUHT KOHIBIPFBICHIHIA
JKaHy >KbUTYyBIHBIH apakaTeiHachkl keMinae 3,0 6omysl kepek. XKorapbl TeMnepaTypaibl pPeaKbICy
PEaKTOpPbIHAH MIBIKKAH Ke3[e co-Fa KOJ JkeTkizineni22 % - naH acmaifjipl; ocbulaiiiia, TOMEH
TeMITepaTypaibl peakbicy peakTopbi (LTS) maitnanaHy KauIbIK CO-HbI TYPJICHAIPY YIIIH KaXeT:
490 K-na cunres raspiHa aeifin. CO-HbI THIMI €piTy YIIH )OFapbl KbICHIM/IA €PITKIIl KeHIHEH
Kosanbuiaasl. Kasipri yakelTTa KenTereH apTypiii epiTKIiTep 6ap skoHe ojap Kipic aFbIHbIH/IAFb
CO2 MemnmiepiHe OailaHBICTBI (PU3MKAIBIK HEMECE XHUMUSUIIBIK HETI3/Ierl epiTKIIITep peTiHIe
KikTenenl. HeriziHeH ankaHOJAaMWHHEH ajbIHATBIH XUMHSUJIBIK EPITKIIITEp aMMHAaK CHUHTE31
IpoIieciH/e KOJaHbUIaAbl, OTKeH1 onap ken Memmepae CO2 TacsiManjayabl KaMTaMachl3 eTel,
OipaK COHBIMEH OIpre pereHepalusFa Ko SHePTrus )KyMcayabl KaKET eTe/Il.

Mounoasranonamunai (IEA) enaipy xyiieci pereHepaius, Oymen micipy xone HP ciHipy
OaraHIapbIHAH TYPAaJbl, OJApABIH KyaTsl o/ieTTe mamMamMen 5,3 MIla Kypaiiapl, op caThl apachiHAa
3 klla kpiceiM >xoFananbl. PeGoiinep ke3eHaepiHiH >kanmbl caHbl oneTTe 10-nHan 15-ke npeliiH
6omanpl. XKylieH1H KeMIIUTIKTepiHiH Oipi — CIHIPY epiTiHaAICIHAe KapOOHAT Ty3Japhl KUHAIA/bI,
oJlap KayCTUKaJbIK Oosbin keneni. Kapbonarrap sy naiina 6omysiHa xon 0epmeittin NHs xone
Ca HeriziHzeri CYWbIK epiTKIITep CUSKTHI )KaHAJIaH TaOBUIFaH EPITKIII KOCTallapbl OHEPKCINTe
KapOOHATTap/bIH TY3UIyiH a3aiTy YLIIH KOJIJaHbUIAAbl. AMMHMAaK CHHTE3IH/E COHFBI Ta3apTy
KaeT, oiTkeHi Kaaslk Mesrepi 0,2-0,5% monb apansirbiaaa 60aasl, KoHneHTpanuschl 0,005-
0,2% wmonb. MpIc HeriziHAeri Tazajay oIiCi epTe 3aybITTapja KEHIHEH KOJJaHBUIABI, Oipak
KOFapbl KyaT TYTbIHybIHA OailaHbICTBl eckipreH. COHbIMEH KaTap, KajlfaH KeMIpTEKTI KOO
HKOJIOTHSUIBIK KOJIaCchI3 OOJIBIN caHasa b,

3eprTey HITHKEIEPi

MeTtanu3amus — KeMipTeri JeHreifin Muyummonra 10 GemikTeH TeMEH TYCIpyHiH €H KeH
taparaH Tocull. COHbBIMEH KaTap, SK30T€PMUSUIBIK MPOLIECC SHEPTUSHBI KANIMbIHA KENTIPY KOHE
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OHBI JKYHere KailTa aWHaIABIPy YVIIIH KOJIIAHbUTanbl. Peakius KypaMmblHIa HUKENIbh Oap
Karanu3atopaa 2,5-teH 3,5 Mma-ra neiinri KbicbiMaa xxypeni. Tikenei SK30TepMUSUIIBIK peaKius
naiiga Oonran ke3ne temreparypa 500-1040 x meitin ketepinyi MyMKiH. PaHKWHHIH Oy UK
(SRK) oHeprusiHbl KajlblHAa KENTIpy YLIIH SJIEKTP SHEPIUsCHIH OHAIPY YIIIH SKBLTYIbI
naiigananaasl. Kentipy mpouecin 6acray apkpiibl MeTaHu3anus Ke3igjae maiijga 601aTbiH ra3aan
H> xxone CO2 KanapIKTapblH ajblll TacTay KepeK (SFHU KBICBIM albIPMAIIBIIBIFBIMEH aJICOPOIIHS,
KpUOTEH/IIK 06J1iHy). AliTa KeTy KepeK, KONTEreH dJIicTep aMMuak eHipyre Kaxerti Hz sxone N»
Ta3aJIBIFBIH J)KAKCAPTY YIIIH KOJIIaHBUIAARl. AMMUAK CHHTE31 PEaKIHSHBIH COHFBI CATHICHIH/IA FAaHA
)ypeni. by kezeryae N xone Hp Oyu1 mporiecTi askray yuriH Oy TypOuHaiapbel 6ackapaTbiH KbICY
KaJ[aMIapbIHbIH KUBIHTBIFBI. AJIIBIH aja KbI3JbIPY KOHE CHHTE3 T'a3bIHBIH KbICHIMBIH 15-25 MIla
JeiiH apTThIPY KaKETTI CHHTE3 TeMIIepaTypachiHa KeTKEHIIE OPbIHIAIAbI.

NH3 enmipici KypeTiH peakTop CHHTE3 IKYHecCiHiH e3eri Ooiblll  TaObUIAIbI.
TypaenaiprimTiH skayar 0epy KbUIIaMIBIFbI MEH JKYMBIC ITapaMeTpJiepl TYPICHIIPTIIITIH KaJIIbI
JKYMBICBIHA dcep eTeli. KhICBIMHBIH >KOFapbUIaybIMEH KOJIAWIIBI TEMe-TCHIK PEaKIUsChl MECH
peaxiusl >KbUITAMABIFBIHBIH apKachlHIa aMMHUAK HIBIFBIMBI KYPT apTagbl. AMMHAaK ©HJIPETiH
3aMaHayu KOHIBIpFbUTapaarbl cuHTe3 KbIChIMBI 15000-man 25000 klla-ra peiin e3repeni.
CoHbIMEH KaTap, KaXeTTi TemIrepaTypaHbl YCTalm Typy ©Te MaHbI3/bl, OUTKEHI TeMIeparypa
e3repreH CailblH OHJIIPiC MPOIECiHIH KapKbIHBI KYpT e3repexi. Kipic cunre3 raspimarsr H2:N2
KAThIHACHI JKOHE LINKI3aT aFbIHBIHBIH KbUIAAM/IBIFbI TYPICHIPTILITIH )KYMBICBIHA OYPBIH aTajFaH
daxTopnapmen Oipre acep ereni. EH aKkchl KOHBEpCHUSFa JKbUIIAMIBIK KOFaphl OOJIFaH/a KOHE
H2:N2> xatbiHacel ekire TeH OoJiFaHma Koy keTkizurenmi. Karanmsaropra OGapap jkojga CUHTE3
imminapa 25-35% xonBepcusra yiubipaiapl. OcChllaH KeHiH TY3UITeH aMMHaK KOHBEpTEpre
opanmac OyYpbIH peakiusfa TycrnereH ra3fan Oemineni. CuHTe3 Ti30€KTEepiHIH QpTYpIl
KOHCTPYKIHUsIIApbI 00Tybl MyMKiH skoHe NH3 KOH/IeHCATBIHBIH OpHBI KACHICHI KOJIAHBIIATHIHBIH
aHBIKTAMIbl. AMMUAKTBIH peaklusra TYCHEreH Tra3fgaH OeniHyl OapibplKk 3amMaHayu
KOHBIPFBUIapAa TOHA3BITKBIII CATKBIHAATY apKbLIBI XKYpeIi. OJIETTe TeMIiepaTypa maMaMex 25
K-re nefiin TeMeHel/I1, a1 )KOFapbl KBICKIMJIBI cemaparopiapaarbl cyiibitburan NH3z 2000 kIla-
na xanpnuitieneni. ComaH KeliH aMMHMaK OHAIPICIHIH HETI3rl JKeKe Kaaamiapbl KbICKalla
cunaTTanaibl.

TexHuueckuii Bo3ayx

PeakTop
BTOPUUHOTO
puchopmmtra

NpupoaHbIii

o nrpP-600

omnpecco
Typ6una

Nap B sasoaHO KonneKTOp

t
Brok neun S

KoHBepTUpOBaHHbIii ra3

Ammuak
]
Korsepcys CO
M2A Cknag xuakoro
ouvcTka OT CO ammmaka
Mertanuposatue

3arpyska B
yucTepHBI

CuHTes-ras

Arperar
curTesa

5 cypert — "KazAzotr" AO ammuak eHipici

Kazakcranna "KazAszor" AO kenTereH YJITTHIK KOMIIAHUSATIAP MEH aybUl HIAPYyallblUIbIFbI
OHJIIPYIIIiepl YIIiH aMMHUaK CeJTUTPAChl MEH aMMHUAKTHIH HET13T1 KETKI3YIIiCi O0IbIT TaObLIa b
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OHIpicTe Ka)KeTCI3 KocnalapJaH Ta3apThUIAThIH jKOHE aTMOCc(hepasbiK ayaiaH ajJblHFaH a30TIICH
apanacatbiH Taburu ra3nsl (LLareipier-IIIoMbICTBI ra3 KeH OpHbI) pudopMUHTTIEH Oeei.

KopsIThIHABI

AMMMAK — THIHAUTKBIIITAP, CHHTETUKAIIBIK TAIIIBIKTAP, YKAPBUTFBIII 3aTTap KoHEe 0acka Ja
XUMUSUTBIK OHIMEp OHIIIPICIH KOoca alFaH/a, OpTYPIIl cajaiapaa KeHIHEH KOJJaHbLIaThIH HEeT13T1
XUMUSIIBIK KOCBLIBIC. OHBI OHMIPY a3bIK-TYJIK KayiIcCi3diri MEH OHEPKICINTIK JaMyabl KOJIIay
YIIiH e3eKTi MiHmeT Oonbin Kana Oeperi. Xabep-bom amMmuak CHHTE3IHIH ASCTYpIIi 9IiCi KeH
TapaJFaHbIMEH, )KOFapbl SHEPTHUS ChIMBIM/IBUIBIFBI MEH METAIII CHIMBIMIBIIBIFBIMEH CHUIIATTAIa IbI.
Bysl KeMIIumiKTep TEXHOJOTUSHBI YHEMi JKETUIIIpYyre, COHBIH IMIiHAE SHEPTHs IMIBIFbIHIAPHIH
azaiiTyra oHE KATAIMTUKAIBIK >KYHENEpaiH THIMIUITIH apTThIpyFa ajFbIIapTTap Oepei.
ATbIpay MyHaii ©HJIey 3aybIThIH/IA ICKE aChIPbUIATHIH aMMHUAK CUHTE31HIH YCHIHBUIFAH d/1ici KOJiaa
Oap pecypcTapabpl maigalaHy bl €19yip KaKcapTyFa MYMKIHIIK Oepeni. On KypaMbIHAa CyTeri
Oap ra3Apl KOHE TEXHHKAIBIK a30TThl KOCHAaJapJaH Ta3apTy IIBIFBIHAAPBIH a3alTy apKbLIbI
JKOFapbl THIMJIIJTIKTI KaMTaMachl3 eTe/li. by mpoiecti yHEM/I1 )KOHE SKOJIOTHSIIBIK TYPAKThI €T/,
Kazakcranma ammuak eHAipiciHiH OanmaMabl KO3/I€piH JaMbITY UMIIOPTKA TOYEJATIKTI )KOHE Ta3
OarachIHBIH AayBITKYbIH TOMEHJAETY VIIIH MaHbI3bl MIHAET OoJbinm Tadbutanbl. Pudopmunr
OHIMJICPIHEH aMMHAKThI CHHTE3]Iey TEXHOJIOTHUSACHI OTaHIBIK IMUKI3aTThl MalgalaHyFa XKoHE eIl
KOKETTUIIKTepl YIIIH aMMHAKThl XETKI3YIiH TYPaKTBUIBIFBIH KaMTaMachl3 €Tyre MYMKiHIIK
OepeTiH THIMI menTiMal YehiHa el OchUTaiina, YChIHBUIFAH TEXHOJIOTHS MEH KOOAJIBIK Ka0IbIK
aMMHaK OHJIIPICIHIH OPHBIKTHUIBIFBI MEH YKOHOMMKAJIBIK THIMILTITTIH KAMTaMachl3 €Te OTHIPHIII,
Kazakcranma xuMust ©HepKaciOiH OfaH opi JaMBITY YIIiH NEPCHEKTHBAIBI OaFbITTHI OUTAIpEIi.
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PA3BPABOTKA TEXHOJIOI'MU MTPOU3BOJACTBA AMMUAKA C
noMoubIO MIPOAYKTOB PUOPOPMHUHI'A

!Caraena C. C., 'Axmerkanosa A.H.
13amannsiit Kasaxcran uvmenn JKaarup xana ATpapHO-TEXHHYECKHH YHHBEPCHTET
r.Ypan, Kazaxcran

AnHoTauusi. B Hactosimee Bpems okono 75-90% MHpPOBOro Nmpou3BOACTBA aMMHAKa
UCTIONIB3YETCS JIISl IPOM3BOJICTBA YIOOPEHUH, KOTOPBIE TOMOTA0T MUAJUTHAP/IAM JIFOJIEH BO BCEM
MHUpE MOJIePKUBATH MTPOU3BOICTBO MPOJIYKTOB NMuTaHus. [loTeHIMan amMMHuaka mepeBelnBaeT
€T0 HCIIOJIb30BaHNE TOJIBKO B Ka4eCcTBE yIOOPEHHUs, IOCKOJIBKY €ro TaKKe MOYKHO HCIOIB30BATh
B Ka4eCTBE MEPEHOCUNKA YHEPIUH.

[Ipomiecc Xabepa-boma OblT TEpBOM TETEPOreHHOM KATATUTUYECKONM CHCTEMOM,
BHE/IPEHHOI B NPOMBIIIJIEHHOCTh, M OCTAeTCS AaKTyaJbHBIM U MO ceil JeHb. [loHnmanue
MeXaHH3Ma dTON PEaKIMK ¥ COBEPIICHCTBOBAHHE TEXHOJIOTHH CTAIM BAXKHOU 00JIACTHIO HAYUHBIX
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uccienoBaHuii B o0nactu karanuza. OgHaKo, MOCKOJIBKY OH MOTPeOssieT MHOTO SHEPTrUuu U3-3a
BBICOKOT'O paboyero JaBieHuUs U TeMIepaTypbl, 00pa3yercst 0KoJio 2,16 TOHHBI YIIIEKHCIIOro Ta3a
Ha TOHHY amMmMuaka. B Hacrosiee Bpemsi okoso 90% mupoBoro mpon3BoACTBa MPOU3BOAUTCS Ha
HCKomaeMoM TorutuBe, a 96% Bogopo/a moiydaroT U3 napoBoro pudopMmunra metana. [lapoBoit
pubOPMUHT MeTaHa MPOU3BOAUT OKOJO 9-10 TOHH YIVIEKHCIIOrO rasa Ha KaXIyl0 TOHHY
POM3BOIMMOTO BOJIOPOJIA.

EnuncrBennsiM npousBoautesieM ammuaka B Kazaxcrane sisisercss AO "Ka3zA3zot", rie
ero MmoyiyyaroT mMetoJioM Xabepa-bomia myrem B3ammoneiictBus razoB azora (N2) u Bomopona
(H2). OmHako 3TO MPOM3BOJCTBO SABJISAETCS CIUHCTBEHHBIM B KazaxcTaHe, MO3TOMY OIyIIaeTCs
ocTpasi HexBaTka aMMuaka. YToObl YMEHBIIUTH 3aBUCUMOCTh OT MMIIOPTA U KOJICOAHUS IICH Ha
ra3, BAKHO pa3paboTaTh albTepHATUBHBIE HCTOYHUKH IIPOU3BOJICTBA aMMHUaKa B cTpaHe. OaHuM
U3 BO3MOXKHBIX PEIICHH SIBIIICTCS Pa3padOTKa TEXHOJOTUU CHUHTE3a aMMHaKa M3 MPOIYKTOB
pudopmuHTOBOrO OJI0Ka HedTenmepepadbaThIBAIOIIETO 3aBOAa. JTO MO3BOJIHT OoJiee 3PPEeKTHBHO
UCIIOJIb30BaTh MPOMYKThl pU(DOPMHHTAa U CHHU3UTH PUCKH, CBS3aHHBIC C KOJICOAHHMSIMH IIEH U
JOCTYIMHOCTHIO UMIIOPTHOTO aMMHMAKa.

KiawueBble ciaoBa: avMmuak, pudopMuHT, CHHTE3-Ta3, METaHHPOBAHHE, MAPOBOMU
pudopmunr, KazAzor, meron Xabepa-boma.

PREPARATION OF TECHNOLOGY FOR THE PRODUCTION OF AMMONIA
BY REFORMING PRODUCTS

1Sataeva Sapura, tAkhmetzhanova Assyl
Western Kazakhstan named after Zhangir Khan Agrarian-Technical University,
Ural, Kazakhstan

Abstract. Currently, about 75-90% of global ammonia production is used to produce
fertilizers that help billions of people around the world maintain food production. The potential of
ammonia outweighs its use only as a fertilizer, since it can also be used as an energy carrier. The
Haber-Bosch process was the first heterogeneous catalytic system introduced into industry, and
remains relevant to this day. Understanding the mechanism of this reaction and improving the
technology has become an important area of scientific research in the field of catalysis. However,
because it consumes a lot of energy due to high operating pressure and temperature, about 2.16
tons of carbon dioxide per ton of ammonia is generated. Currently, about 90% of global production
is produced from fossil fuels, and 96% of hydrogen is obtained from steam reforming of methane.
Steam reforming of methane produces about 9-10 tons of carbon dioxide for every ton of hydrogen
produced. The only producer of ammonia in Kazakhstan is KazAzot JSC, where it is produced by
the Haber-Bosch method through the interaction of nitrogen (N2) and hydrogen (H2) gases.
However, this production is the only one in Kazakhstan, so there is an acute shortage of ammonia.
To reduce dependence on imports and fluctuations in gas prices, it is important to develop
alternative sources of ammonia production in the country. One of the possible solutions is to
develop a technology for the synthesis of ammonia from the products of the reforming unit of an
oil refinery. This will allow for more efficient use of reforming products and reduce the risks
associated with price fluctuations and the availability of imported ammonia.

Key words: ammonia, reforming, synthesis gas, methanation, steam reforming, KazAzot,
Haber-Bosch method.

110



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

90K 622.276.6
MPHTMU 52.47.27
DOI 10.56525/VDEB5652

KA3AKCTAHIA KOMIP KBIIIKBLT
T'A3BIH CEKBECTPJIEY )KOHE
MAVIAJIAHY MYMKIHIKTEPI

M. K. KAPA’JKAHOBA

EcenoB yauBepcuteTi, Aktay Kanacel, Kazakcras.

e-mail: maral.karazhanova@yu.edu.kz

AT T'YCMAHOBA

EcenoB ynuBepcureri, Aktay Kanacel, KazakcraH.

e-mail: aigul.gusmanova@yu.edu.kz

Koppecnonaent aBrop: maral.karazhanova@yu.edu.kz

Anparna. Kemiprekri ycray xone cakray (CCS) - atmochepara KoMipKBIIIKbLT Fa3bIHBIH
HIBIFAPbIH/BUIAPBIH  aWTapibIKTall a3aiiTyra OaFbITTaJIFaH KIMMATTBIH €3repyiMeH Kypecy.iH
HETI3ri TeXHOJOTUsUIapbIHbIH Oipi. JKahaHABIK KBUIBIHY XOHE KeMipTeri i3iH a3alTy HHeTi
*KarJalbliHIa OyJl TEXHOJIOTHSHBI NaijanaHy epekiie e3ekTi Oona Oactaiinpl. Makanana en
HKOHOMHKACHIH/Ia MaHBI3/IbI eIl aTKapaThlH Ka3akCTaHHBIH MyHaii-ra3 cajachlHIa KOMipTeKTi
ycTay »JKOHE cakray [aiijajaHy IepCleKTUBaliapbl KapacThlpbUIFaH. ATan alTKaHza,
Ka3aKCTAaHABIK KEH OpBIHAAPBIHBIH EPEKIISNIKTepi MEH TeOJOTHUIBIK —KYPBUIBIMIAPIBIH
epEeKIIENIKTEPIH eCKepe OTBIPBIN, OYJI TEXHOJIOTHUSHBI €HTI3y/AIH TEXHHKaJbIK-3KOHOMUKAJIBIK
Heri3auTrine 6aca Ha3ap ayaapbuUlaIbl.

MyHaii eHIipyai apTThIpy YIIiH KabaTKa aifjanaThlH KOMipKBIIIKbUI Ta3blH Malijananyra
epeKIe Hazap ayJapbliagbl, Oyl MyHail eHepkociOiHAe naijaliaHFaH Ke3/le KOChIMIIA
apTHIKIIBUIBIK 00Tybl MyMKiH. By mporiecc mapHUKTIK ra3gap MIbIFapbIHIbIIApbIH a3aiThII KaHa
KoMMal, MyHail eHIIpYJiH THUIMIUIITIH apTTHIPBIN, OHbl MYHAall OHJIpYLIUIEp YIIIH OJIEYeTTI
THIMJII €T€ alabl.

OeduerTep/il erkei-TerKenl oy, CoH1aii-aK Kojija 6ap AepeKTepl Tajigay Heri3inae
makasia Kaszakcranna KeMIpTEKTI ycTay >KoHE CaKTay TEXHOJIOTHSUIApBbIH EHrizy OoibIHINIA
MPaKTUKAIBIK YCHIHBICTApABl KepceTemi. Conpaii-ak, [lapmx kemiciMi OOMBIHINA YIITTHIK
KJIMMATTBIK MakKcaTTap MEH MiHJAeTTeMesepre KO KeTKi3y YIIIH OChl TeXHOJOTHsIap.IbIH
QNeyeTiHIH Tanjgaybl YCbIHbUIFaH. [lapHMKTIK rasgap mblFapbIHABUIApbIH KbicKapTyra CCS
EHT13Y/1H ocepi JKoHe oJapAblH MyHali-Ta3 calaChlHbIH Y3aK MEp31M/li TYPaKThl JaMybIHa bIKIIAJIbI
Typajbl OomKaMaap OepiireH.

Tyiiin ce3gep: »kahaHABIK JKBUIBIHY, KOMIPKBIIIKBUT Ta3bl, KOMIPKBIIIKbUI Ta3bIH
CEKBECTpJIEy TEXHOJIOTHUSCHI, MyHal OHIPY/IIH apTybl, KOMIPCYTEK KEH OpbIHIaphl

Kipicne. Confbl XKbUiJapbl MapHUKTIK OCEpAiH KyIICIOIMEH Tikenael OaliaaHbICThI
KJIMMATTBIH ©3Trepyl Mocelieci oTe 63eKTi OOJIBII OTHIP. AJTAMHBIH iC-OpEKETIHIH OapibIFbl IEpIiK
aTMoc(epara MapHUKTIK ra31ap/blH, HeT131HeH KkeMip KbIIIKbUI ra3bl (CO2) MIbIFapbIHABIIAPBIHBIH
aptybiHa bIKnan etefni. COz MIBIFApBIHABUIAPBIH a3aliTy JKOHE TypakTaHAblpy kahaHAbIK
KOFaMACTBIKTBIH €H MaHBI3/IbI MIHJETTEPiHIH Oip1 OosbIn TaObUIaAel. by mMoceneni menryaig
opTypmi Tacuiuepi Oap, Oipak oJapAbIH KOMIIUIri, MbICalibl, Ka30aabl OTBIHJBI KOIO >KOHE
’KaHAPTHIJIATBIH SHEPT U Ko3/epiHe KOollly Ka3ipri yakbITTa ecill Kelle )KaTKaH SHEePrus CYPaHbIChIH
KaHaFraTTaHJbIPY YIUIH TEXHOJOTUSJIBIK XKOHE SKOHOMHKAIIBIK TYPFBIAAH KETKUTIKCI3. SIpOsbIK
OHEPreTHKa CUSKTHI OacKa HyCcKaap y3aK Mep3iM/Il Kayirci3Iik MoceIeIepiH Ty IbIpaIbl.

KeMmip KBIIIKBLT I'a3blH CEKBECTpalusiiiay Hemece ycray skoHe cakray (CCS) - Oy mblFy
ke3aepineH CO2 amy, OHBI TaChIMAJIAY KOHE T€OJOTHSIIBIK KYPBUIbIMIApAa Y3aK YaKbIT CaKTay

111


mailto:maral.karazhanova@yu.edu.kz
mailto:aigul.gusmanova@yu.edu.kz
mailto:maral.karazhanova@yu.edu.kz

YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

npoueci. by nponecc ka30anbl OThIHHAH XKaHAPTHUIATHIH SHEPTUs KO3/1epiHe KOy e MaHbI3Ibl
per atkapaabl. DKOJOTHSUIBIK apTHIKIIBUIBIKTapaaH Oacka, CCS MyHalf MeH ra3nibl eHAipy.i
apTThIPY XKoHE KoMip KaOaThIHIaFbl METAH bl OHIIPY CUSIKTHI KOCHIMIIIA apTHIKIIBLIBIKTAp Oepe/i.

Amepuka Kypama Illrarrape;, Hopserus, Hupepnanasl >xoHe ABCTpayiusi CHUSIKTBI
eJJIEpIiH KeMIp KBIIIKbLI ra3bIH CEKBECTPIICY 1€ alTapJIBIKTAl 3epTTey TIKipuOeci 6ap. Mpicabl,
¥Ynei6putanusaeig Neptune Energy, Hopserusiusin Horisont Energi xone I'epmanusiasiy E.ON
KOMIIAHUSUIAPBI €ypONaJIbIK KOMMEPLHSUIBIK KOMIp KBIIIKbUI Fa3blH YCTAY KOHE CaKTay jK00achlH
JKY3€ere aceIpy Y Oipirim oTeip. Y1 kommnanus Hopeerusinarst Errai CCS %00achl YIIIiH «TOJIBIK
KYH Ti30€T1H» KaJbIITaCThIPYAbl MaKcaT erei. Koba 2026 sxpuigan 6acTar KbpUIbIHA 4-8 MUJUTHOH
torHa CO2 keMmyre apHalFaH, Oy HBICAH/IBI KEHEUTY XOHE y3aK Mep3iMJi MEepCIeKTHBAaa
KOOIpeK KOMIPKBIIIKbUI Ta3blH cakTay MyMmKiHairi Oap. Illerenmmik ToxipuOeHi mnaiigaiany
Kazakcrannga CCS TexHONMOrusIaphlH €HT13y/1i KOJAAUTBIH XKOHE OFaH KapChl HET13T1 Janenaepai
aHbIKTayra kemekreceni [1,2,3,4,5,6,7,8].

3epmmey mamepuanoapvt men a0icmepi. CO cexBecTpiiey Oipereld TEXHOJIOTHS eMec,
OUTKEH1 YIII HETi3r1 Ke3eHHIH OpKaNCBIChIHIA - YCTay, TachIMallay >KOHE KO - MKeMJi JKOHE
TUIM/I1 )KYHEH1 Kypy YIIiH 6ip-0ipiMeH OipikTipislyi MyMKiH OipHeIIe bIKTUMal HycKanap 6ap. by
KOJIIAQHBICTAFbI JKOOanap by Oip-OipiHeH alTapibIKTall epeKIleleHyiHe oKenei, Oy oJapablH
TEXHHUKAIBIK-)KOHOMUKAJIBIK OaFaayblHBIH OipbIHFAH OJICTepiH o3ipieyai KUbIHIATaabl. |-
cypetrte CCS op ke3eHiHeri 6ap HycKalapAblH JKajllbUIaHFaH chi30ackl OepinareH [9].

¥cTaave!

OToIH (MyHall, ra3, keMip, | Cama (3HepreTHka, MyHall- | TexHomorus (Karyra [eiliH,

Omomacca, KaJIJIEIKTa ra3 HJIEY, XUMUS | KaryJlaH KelliH, OTTeriMeH
9HepKaciol, T.0.) XKary)

| <

TaceiMaagav

KyOsIp Ko11apst Teni3 kemenepl
Koemy
Pezepsyap Typi (MyHail ;koHe | KockIMma THIMIITIK (MyHall | OpHaTacysl (Temis,

Ta3 KEHODBIHJADEL, KOMIp | XK2He ras OeprilTIKTI BLIBIK
KaOaTTapel, TY31El KeHiITep) | apTTEIPY, MeTaH ajly)

1- cyper. CCS TexXHONIOTUSICBIHBIH ChI30achl

Kanmer anranna, anemuik nopexenae CO2 amy omicTepi XUMHUsS OHEPKICiOiHAE, Kapa
METAJTyprusiia *oHe TaOWUFH Ta3/ibl OHJIEyIe KOFaphl JaMblFaH; CyTerl eHAIpYy 3aybITTapbIHAa
XKOHE KOMIPMEH >KYMBIC iCTEHTIH anekTp »Heprusickiga CO2 any YIIH >KETKUIIKTI >KOFaphl
nanbHABIK AeHreii (TRL 8-9) 6ap. Taceimanaay camaceiaga CO2 KyObIpiiap apKbUTBI TaChIMaJAAQy
TEXHOJIOTHSCHl KaKChl JaMblFaH, TeHI3 apkbulbl CO2 TackiManjgayibl aMbITy OyJl KbI3METKe
CypaHbIC 0oJica KOIl YaKbITTBl KaXeT eTIeyl Kepek jkoHe Oipkarap ipi kommanusuiap CO2
TachIMaJIAUTHIH TAaHKepJep jKacayFa apHalFaH MHUIOTTHIK >kKoOanapnabl skapusuiayaa. Cakray
TEeXHOJIOTHSUTAPBIHBIH 1ITHE Ka0aTThIH MyHai OeprimTirid apTTeipy yuriH (CO2-EOR) kabaTka
CO: aiiay TexXHOJIOTHsIIApBIH Oein KepceTyre 6oiaasl [9].

XKorapsina atan etuirenaen, myHail 6eprimrikti aptteipy (EOR) - Oyn myHail eHnipy
Oacka >karjaiia MyMKiH OOMaiTBIH CapKbUTFaH MyHall keH opbiHAapbiHa CO2 alijanaThiH KeH
TapanraH mporecc. KeHOopHBIH TaianaHy askraaraHHaH kel anmanraH COz GapibIFbl iC
Ky3iHIe Kabarra Kananasl. TaychurFaH MyHail skoHe ra3 kabartapel CO2 KoMMachl peTiHJe
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naiganady YIIH TapThIMIBI €TEeTiH OipHelle cumaTTamanapra we. bipiHmmaeH, onapaa y3ak
TeOJIOTUSIIBIK KE3CHIEepAe MYHAll MEH Ta3[blH >KUHAITYBIH JKEHUIICTKeH THIMII >KaOBIHABI Tay
JKbIHBICTApHI Oap. EKiHIIIACH, OJapabIH KeyeKTiIiri MeH oTki3rimTiri CO» aigay yImiH KeTKUTIKTI.
Y1riHi acnekT — OyJ1 KOJUIEKTOPJIAP.IbIH FeOIOTUSIIBIK KYPBUIBIMBI MEH (PU3HKAIIBIK KAaCHETTEP1
TypaJibl erKeW-TerKeim akmapar Oapiay >KOHE OHIIpy Ke3iHJe >XKWHalaabl, Oy KabaTka
aiimanatein CO2 KyTHereH OpeKeTiHIH KaymiH aszaiitagel. Manp3asl (aktop, coHmaii-ak
capKblIraH MyHail keH opbiHAapbiHa CO» aiifay >Kofapblja aTajraHjail KOMMEpPUMSUIBIK IMaiaa
okeneni: keibip alimakrapzaa, mbicanbl, AKIL-ta Oys cTangapTThl TOXKipUOE OOJBIN TaOBLIA B,
myHaa COz Oacka >karFmaiija eHIIpy MYMKIH €MeC MYHail eHIipy YIIiH TakjJaTaHblIaibl.
Jerenmen, Oapiblk MyHail keH opbiHAapsl EOR xonpany yiriH skapamabl eMec, oWTKeHI MyHan
MEH Ka0aTThIH KacueTTepi Oenriiai 6ip Kputepuisepre colikec Keiryl Kepek.

3epmmey Hnomudicenepi. MuHepalJaHFaH CyJbl TOPU3OHTTAp MEH CapKbUIFaH Ta3
ty3unimaepinae COz y3aK cakTay TEXHOJOTHUSUIAPBIHBIH Ja MYMKiHairi skorapel. Erep CO2
cakTanmaca, 6ipak naiananslica, OHJa Ka3ipri yaKbITTa OHbI TRIHAWTKBIIITAP OHAIPICIH/AE )KOHE
HEMEHT OHMAIPICIHIE KOCBUIYBI KaKChl AamblFaH. Ke3 KelreH TEeXHOJOTHUSUIBIK IPOLIECKEe ToH
Toyekengepre KapamactaH, CCS TeXHOJOTMsUIapblH KOJJAHYJblH OacThl apThIKIIBUIBIFBI
KOpILIaFaH oOpTara NApHUKTIK 9cepAl a3alTy >KOHE SHEPrusHbIH aybICYybIH peTTey OOJbII
tabbu1aapl, eiiTkeni CCS Heri3ri TEeXHOIOTUSIIBIK MPOIECKe Keaepri KeNTipMECTeH OHEpKICIITI
nexkapboHuzanusiayra MyMkiaaik 6epeni. CCS-TiH Heri3r1 S9KOJIOTUSIIBIK apTHIKIIBUIBIFBI - OHBIH
atmochepara CO; mIBIFAPBIHABUIAPBIH a3alTy KaOlIeTi, all Ka30a OThIHAAPHI KahaHIBIK YHEPTHUS
TYTBIHYJIbI KaMTaMachl3 €Ty YIIiH naiganansuia O6epyne. byn oneyer, anaiina, CO2 ycranran
MeJIIIIEpiHe )KOHE TachIMalAay MEH y3aK Mep3iM/Ii cakTay Ke3iH/Ie aFblll KeTyl MYMKiH MeJIIIepine
(6ap Gosca) OaiiIaHBICTHI.

Kemipi anexTp jxoHe KbUTY SHEPTHACHIH OHIIpYyTe, OHEPKACINTE, COHIaii-aK KOMIPCYTEKTi
OTBIHMEH JKYPETiH KOJIKTep i Mai1ananyablH *KOFapbl YIECl ayaHbIH JIACTAaHYbl MEH KJIMMATThIH
e3repyiHe ocep eTydiH Heri3ri Qaxropbl Oombim TabbpuIanel. Kasipri yakeitta Kazakcranna
OapiabIFbl 225 CTAIMOHAPIBIK JKaHY KOHJBIPFBIIAPHI )KYMBIC 1CTEHI1, ONAp/IbIH OpKaiChICHIHBIH
JKBIJI CalbIHFbI MAapHUKTIK rasfap MIbFapblHAbIapbl KbeuibiHa 20 000 TonHamaH actam CO2
HKBUBAJIEHTIH Kypaiinpl. CTanuoHapiblK KaHy Ke3AepiHe SHepreThka, MyHaii-raz eHepkacioi,
Tay-KeH, METaJUTyprusi, XUMHsI ©HEPKICiO1 )KoHE KYPBLIbIC MaTepUAIAAPbIHBIH OHIpIC (LIEMEHT,
OK JKoHe rumc) oowekTurepi xkaraabl. Kazakcranmarsl Herisri COz mblFapymbuiap - KbI3METI
Ka30anbl oTbiHFa OarbiTTanran «Camypsik-OHepro» AK (70%) xone «KazMymnaiil'az» ¥K» AK
(17%) Gomnpim TaOBLTAIBI.

CCS TexHONOTHSCBHIH *Y3€re acelpy YII AJIeMEHTKe OailnanblcThl: ycray yimiiH CO2
uibiFapy mediepi; CO2 TackiManaayabl KOJAay YIIH UHGPAKYPBUTBIMIBIK KYHenep; )KoHe Y3aK
Mep3iMIIi CaKTayFa jKapamIIbl TeOJOTUSIIBIK amaHaapAblH 00mybl. ['eonorusuibik cakray CO2-HBI
MBIHJIaFaH KbUIgap OOMBI CiHIpIM, caKTail ajlaThiH Tay JKbIHBICTApbIHA aiiayabl KaMTUIBL. by
YILIiH KOJIAMIIBI Tay KBIHBICTApPHI MIOTIiHII OacceiHaepae, SFHU Kep KbIPTHICHIHBIH T'€0JIOTUSIIBIK
yakbpIT Ke3CeHJEpiH/Ae IIeriHJi >KUHAJFaH aliMaKTapblHIa Ke3aecendi. Onerte Oyn OacceitHaep
MBIHJaFaH IMaKeIpbIMFa CO3bUTaNbl. MyHmail OacceliHaepaeri TepeH MUHEpalJlaHFaH CyJIbl
TOPU30HTTApP, CAPKBUIFAaH MYHAal JKOHE ra3 KeH OpBbIHIAphI JKOHE MaiilalaHyFa KapaMChI3 KOMip
kabatTtapel CO2 cakray yuIiH ThiMi 60bin Tabbutaas [10].

byrinri kyHre neiiH eniMi3iH KOWHAYBI Jli TONBIK 3€pTTEIMEreH, jKaHa allbUIbIMAAp
YIIIH alTapibIKTaii onmeyeT Oap. Meicanbl, KOMIPCYTEK cajlachlHAa TeoJIoTTap OomKamIbl
DKBHUBAJIEHTTI OTHIH KOpBI MIamMaMeH 76 MuuIinapj] ToHHa OonateiH 15 merinai OacceiHmi
AHBIKTAJIbI, OHBIH 1IIIHAC aJIbIH ayla Oaranay OoibiHIIA 4,5 MUIUTHAp]T TOHHAFA JKYBIFbI HaIIap
3epTTenreH merinai 6acceitnaepae [10].

CO2 cakray omeyeTiH Oaramay YVIIIH S>KETKIUTIKTI TEOJOTHSUIBIK JEPEKTEp HETI31HEeH
KeMipcyTekTi OacceiiHaepze morblpinanrad. Kazakcranna, ocipece myHait 6acceitnaepinne CCS
eHrizy, OackajiapMeH Karap, KojmaHbeicTarbl uH(pakypeuitbiM MeH CO2-EOR oneyerine
0aillaHBICTHI YKOHOMHUKAIIBIK TYPFBIJIAaH HEFYPJIBIM OPBIH/IBI XKOHE MIbIHAIBI O0bIn Kenei. JKachl,
TEOJIOTHSUTBIK CHUTIaTTamManapbl, Ka30ambl oTeiH oneyeTi, CO2 ke3aepiHe >KaKbIHIBIFBI JKOHE
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KOJIaHBICTaFbl MHPPAKYPBUIBIMHBIH OPTYPJIl JIeHTeinepi 6ap anTel O0acCceiH TaHIAJbIN, OHBIH
IIiHAe eH KoNaiibl TopT OacceitH aHbIKTaNbl, onapaa CO2 aca KPUTHUKAIBIK KYHAEC CaKTaTybl
mymKiH. Omnap: Kacnmii maus! oiiniatel, Manrbimiak, OnTyctik Topraii skone Y cTipt oimatsl [ 10].

Kopvimbinowst. KeMip KbIIIKBUT Ta3bIH CaKTAy CHIMBIMIBUIBIFBIH, TYPAKTHI T€OJIOTHSICHIH,
Ka30aJIbl OTHIHFA JKOFAPBI TOYEIILTITIH )KOHE aifMaKThIH KEH ayKbIMJIBI MyHall ©HEpKACiOiH eckepe
oteipein, CCS texnonorusicel Kazakcran aiimarsiana [laprok kemiciMiHIH MakcaTTapblHA COMKEC
ayaHbIH JIACTAHYBIH a3aiTy YIIIiH YJIKEH JJICYETKE Ue JIeN TYXKbIPhIMIayFa 00IaIbl.
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BO3MOXXHOCTHU CEKBECTPALIMU U UCITOJIb3OBAHUSA
YIJIEKHUCJIOI'O I'A3A B KABAXCTAHE

M.K. KapasxanoBa
VYuusepcurer EceHosa, r. Akray, Kasaxcran
A.I'. I'ycmanoBa
VYuusepcurer EceHosa, r. Akray, Kaszaxcran

AHHoOTanus. YiaBiuBanue u xpanenue yriepona (CCS) sBiseTcs OQHOM U3 KITFOYEBBIX
TEXHOJIOTH 1711 00pbOBI C ”3BMEHEHHEM KJIMMaTa, HallpaBJICHHOW Ha 3HAYUTEIHHOE COKpAIIEHUE
BBIOPOCOB YTIJIEKUCIIOTO ra3a B atMocdepy. B ycinoBusx rnodaabHOro MOTEIICHUS U CTPEMIICHUS
K CHIDKCHHUIO YTJIEPOJAHOTO ClieJla, NMPUMEHEHHE 3TOM TEXHOJOTUU CTAaHOBUTCS OCOOCHHO
aKTyaJlbHBIM. B cTatbe moAapoOHO paccMOTpeHbl MEepPCHeKTUBHI Hcmnonb3oBanus CCS B
HedrerazoBoii orpaciu Kazaxcrana, KOoTopas UrpaeT Ba)XHYIO POJib B DKOHOMHKE CTpaHbl. B
YaCTHOCTH, aKIEHT CJeJaH Ha TEeXHUKO-DKOHOMHUYECKYIO I€JIeCO00Pa3HOCTh BHEIPEHHS 3TON
TEXHOJIOTUM C YYETOM CHenu(UKH Ka3axCTAaHCKUX MECTOPOXKACHUH U OCOOEHHOCTEH
Te0JIOTUYECKUX CTPYKTYP.

OTtnenpHOE BHUMAHUE YJI€I€HO IPUMEHEHUIO YTIIEKUCIIOro ra3a, 3aKauluBaeMoro B IUIACT,
JUISL yBENUYEHUS HEPTEOTAaud, YTO MOXKET CTaTh JOMOJHUTEIBHBIM MPEUMYIIECTBOM IpHU
WCIIOJIb30BaHUU B HE(MTSIHOW OTpaciu. DTOT MPOIECC CIMOCOOEH HE TOJIBKO CHU3HTH BBIOPOCHI
MAapHUKOBBIX Ta30B, HO M TMOBBICUTH J(PPEKTUBHOCTH AOOBIYM HE(TH, YTO JEeJaeT €ro
IIOTCHIUAJIBHO BBITOAHBIM JJISI He(i)TeI[O6I)IBaIOHII/IX KOMITaHUH.

Ha ocHoBe peranmpbHOro 0030pa JIHUTEpaTyphl, a TakKe aHANIM3a JOCTYIHBIX JAaHHBIX, B
CTaTbC NPCIIIOKECHDBI ITPAKTUYCCKUEC PCKOMEHAAIHUU 1O BHECAPCHUIO TEXHOJIOTHHI YyJ1aBJIMBaHUA U
xpaHeHus: yraepoaa B Kazaxcrane. Takke mpeacTaBiIeH aHAIU3 MOTEHIIMAIA 3TUX TEXHOJIOTUMN
I JOCTHIXKCHUS HAIIMOHAJIBHBIX KIIMMATHYCCKUX ueneﬁ A 00s3aTenbCTB 110 HapI/DKCKOMy
cornamenuto. [lpuBoasTcs mporHo3sl o BiussHuM BHeapeHus CCS Ha CHIDKeHHE BBIOPOCOB
MAapHUKOBBIX Ta30B U WX BIUSHHE Ha JOJTOCPOYHOE YCTOWYMBOE pa3BUTHE He(dTerazoBoi
OTpaCIH.

KuroueBsble cioBa: rio0anbHOE NOTEIVIEHHUE, YTJIEKUCIBINA T'a3, TEXHOJIOT S YJIaBIMBaHUS
yTIepoaa, yBenndeHne 100brau He()TH, MECTOPOKICHHUS YTIEBOIOPOIOB.

POTENTIAL FOR CARBON DIOXIDE SEQUESTRATION AND UTILIZATION
IN KAZAKHSTAN

M.K. Karazhanova
Yessenov University, Aktau, Kazakhstan
A.G. Gusmanova
Yessenov University, Aktau, Kazakhstan
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Abstract. Carbon capture and storage (CCS) is one of the key technologies for combating
climate change, aimed at significantly reducing carbon dioxide emissions into the atmosphere. In
the context of global warming and the desire to reduce the carbon footprint, the use of this
technology is becoming especially relevant. The article examines in detail the prospects for using
CCS in the oil and gas industry of Kazakhstan, which plays an important role in the country's
economy. In particular, emphasis is placed on the technical and economic feasibility of
implementing this technology, taking into account the specifics of Kazakhstan's fields and the
features of its geological structures.

Special attention is paid to the use of carbon dioxide injected into reservoirs to enhance oil
recovery, which can provide an additional advantage when applied in the oil industry. This process
not only reduces greenhouse gas emissions but also increases the efficiency of oil production,
making it potentially beneficial for oil companies.

Based on a detailed literature review and analysis of available data, the article offers
practical recommendations for the implementation of carbon capture and storage technologies in
Kazakhstan. It also presents an analysis of the potential of these technologies to achieve national
climate goals and commitments under the Paris Agreement. Forecasts are provided on the impact
of CCS implementation in reducing greenhouse gas emissions and its influence on the long-term
sustainable development of the oil and gas industry.

Keywords: global warming, carbon dioxide, carbon capture technology, increasing oil production,
hydrocarbon deposits.
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Anoamna. by Makana >xacaHbl HHTEIUIEKT Herizinaeri Magic School mnatdopmacsinga
OKBITYIbIH MHHOBAIMSJIBIK OICTEPiH JKOHE OJAapJAbIH THIMIALIITIH TajqgayFa apHaiFaH. ByriHri
OumiMm Oepy oKyleciHIe >KacaHIbl HWHTEJUIEKT TEXHOJOTHUIApBIH KOJJaHy OKY YJAepiciH
KEKeJICHIIpyTre, OUTIM almylbUIapAblH KKETTUNIKTEPIH eCKepyre, COHIai-aK OuliM camachlH
apTThIpyFa >kaHa MyMKiHIikTep Oepeni. Magic School mmardopmacel OiniM amymbLUIapAbIH
KaOl1eT JeHreliine colikec KeeTiH OKBITY OaFmapiiaMaiapbliH YChIHABI )KOHE OKBITYIIBUIAPFA OKY
OapbIChbiH THIMI OaKplIayFa MYMKIHAIK Oepeni. Makanana MHHOBAIUSUIBIK SICTEP/IiH, MbICAIbI,
QJIalITUBTI OKY, JepOeCTEHAIPUITeH TalChIpMaiap MEH OWBIH AJIEMEHTTEPIH KOJNJIaHy THIMILIIT
seprreneni. [InatrdopmaHbiH Heri3ri (QyHKUHsIAPBI, OHBIH I1MIiHAE OLTIM amylIbUIapIbIH OKY
HOTIDKETIEPIH Taljay, OKy Ma3MYHBIH aJanTaiysuiay, WHTEPaKTHBTI KypajIapAbl KOJIaHY
apKbLIbl MOTHBALIUSIHBI aAPTTBIPY CHSIKTHI MYMKIHIIKTEpl KapacTeipbliFaH. COHBIMEH Katap,
at(opma apKbUIbI alIbIHFAH JepeKTepAl Tajaay OUliM adylIblIap/IblH KETICTIKTEpiH Oaranayra
YKOHE OKBITY CTpaTeTHsUIapbIH XKETUIIpYre MyMKIHAIK Oepei. 3epTTey HoTuxkenepi Magic School
maTdOpMachiHa OKBITYJBIH WHHOBALMSUIBIK OIICTEPIH KOJIaHy OUIIM alylIbUIapAblH OKY
HOTIDKETIEPIH JKaKcapTyFa jKOHE OKY OapbIChIHA OH ocep €TeTiHIH KepceTenai. Makana apKbUIbl
OutiM Oepy »KyHMeciH >KaHFBIPTyJa >KacaHIbl HHTEIUIEKTTIH oJeyeTi KepceTuireH. Makana
OKBITYIIBUIAp MeH OisliM Oepy YbIMAAphI YIIiH Hai1aisl YChIHBICTAp MEH UAEsIIapIbl KaMTHBI,
COHBIMEH KaTap O171iM Oepy/iiH OoJamarbiHa KO3 KYTI1pTe/Il.

Tyiin ce3nep: >xacanasl uHTewnekT, Magic School mnaTdopmacel, WHHOBAIUSIIBIK
dicTep, UHTEPAKTUBTI OKBITY.

Kipicne. Kacanapl UHTEIUIEKT - OyJI KOMITBIOTEPIIIK JKyHenep MeH OaraapiiamMaiapiabliH
a/JlaMHBIH MHTEJJIEKTIH MMMTAIMsUIayFa MYMKIHJIK O€peTiH TEeXHOJIOTUSIAD KHUBIHTHIFbL. By
olIeTTe aJaMHBIH HMHTEJUIEKTyalJibl KaOUIeTTepiH KaXKeT €TEeTIH TalchlpMajaapbl OpbIHIAyFa
apHanFaH OarjapiaManap MeH >KYHenepal JambITyFa OaFbITTalfaH TEXHOJIOTHSUIBIK Kypadl.
JKacanapl HHTEIIEKT OKY, JIOTHKA, )KocTapJiay, ceilyiey1i TaHy, KaObliaay CUSKTHI QyHKIUSIIApAbI
UMHTALMSIIAI, €CeNTePAl LTy I KOHE TalJIay/ bl XKY3€ere achlpaibl.

WNHuTennexT - OyJ1 ’KeKe TYIFaHBIH aKbLI-0M KaOileTi, aJaMHBIH TaHBIMBIK OpPEKEeTIMEH
TBIFBI3 OailanbicThl. bacTankpiga Oyl TepMUH ajaM ICHXUKACBIHBIH KHCBIHJIBI Oifnay
byHKIUSUIapelH  OUIipce, Ka3ipri TaHAa OfFaH OapiblK TaHBIMIBIK Ipouectep Kipeai. Omn
aKmapaTThl MaKcaTThl TypJe OHJeyre, YHbIMIACThIPYFa JKoHe OKYy KaOuIeTiH OUaipeTiH Kypaeni
KYHenepIiH TaHBIMIBIK SPEKETIH KaMTH/bI.

XKacannsl nnrennexkt (PKM) 3amanayn KoFamzia MaHBI3JIbI peJl aTKapajibl KOHE OHBIH
MYMKIHIIKTEpl KYH cailblH apThil KeJeal, Oyl TEXHOJOTHsUlap ©MIPIMI3JIH KeNTereH
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acrmeKTUIepiHe eHIN, KYHICNIKTI ic-opekeTimMizai xkeHinaereni. KM Gomamarel 30p cana OOJIbBITT
TaObUIAbI, XOHE OHBIH JaMybl a/JlaM3aTTBhIH OMIpiH, >KYMBICHIH JKoHE OuriM Oepy oaicTepiH
TyOereiii e3repretid 6omans [1, 2].

VHHOBAMSUITBIK KaHAIBIKTAP,IbIH KAPKBIHIBI JaMbIFaH 3aMaHBIH/IA )KACAHbl HHTEIICKT
©3eKkTi opblH anajipl. COHFBI KBUIIAPMEH CAIBICTBIPFAHAA JKacaHIbl WHTEIUICKT KYH CailblH
namyna, 4ar-00TTap, ObIOBICTHIK KOMEKIIiiep koHe T.0. OpwuHe, Ouim Oepy camacel na Oip
OpBIHIA TYpFaH »JKOK. llemarorukanblk TYXKbIpbIMJaMalapibl, COHBIH IMIiHAE IHQPPIBIK
TUIAKTUKAIBIK PeCcypcTapabl KYPyAbIH KenTereH Kypangapbl naiina 6omnmger [3]. ConblH 0ipi,
Magic School Al cusakThl 3aMaHayu 1iaTgopMaiap OKbITY SJICTEPIH TYPIAEHIAIPYre MYMKIHJIIK
OepeTiH MHTEJUICKTYaJIbl KYHenepai eHrizeai, Oy omapapl OCHiMIENTIl KOHE HMHTEPAKTUBTI
ereni. Magic School - Oy oKy yzaepiciHiH OapibIK Ke3eHIEPiH OHTAMIAHIBIPY YIIH >KacaH/Ibl
WHTEJJICKTIHI KOJJIaHa OTBHIPBIN, TEOPHSUIBIK JKOHE MPAKTUKAIBIK AaCIeKTUIepae THIMIl
WHHOBAIMSUIBIK JIaFAbLIapabl YHpeTyre MaMaHaanFad oM 6epy miatdopmacel. Magic School -
OisiM Oepy MeKemernepi MeH OKBITYIIBUIAP/IbI KOJIZIayFa apHallFaH JKeTeKIi miatdopma (cyper 1).

.
SCHOOL

The magic of Al to
help schools with

communication] t

@ces @vews mIEE@ _TE

TechCrunch

For Schools For Teachers

D
TRUSTED BY 5,000+ SCHOOL & DISTRICT PARTNERS WORLDWIDE 6 -

Cypet 1 —Magic School 6inim 6epy mnargopmMacsiHbIH OacTanks! 6eTi

Ou icke KocbuIFaHHaH Oepi OykiI aseM OoifbIHINIA 3 MUJJTMOHHAH acTaM OutiM Gepyuriiep
meH 5000 611iM 6epy MekeMenepAiH Ha3apblH e3iHe TapTThl. [lnardopma MmyraniMepre apHanFaH
70-TeH acTaM KypajgapAbl *oHE CTylneHTTepre apHainraH 40 Kypangapabl YCbIHAIbI, Oy OHBI
opTypdi 611iM Oepy KaKeTTUIIKTepl YIIiH aMOedarn memim eTesi.

3epmmey mamepuanoaput men adicmepi. Humepaxmusmi oxwimy. Magic School uerisri
oaicrepAiH Oipl - MHTEPAaKTUBTI OKbITY. [lnardopma oKymIbUIApABIH KaThICYbIH BIHTAJIAHABIPY
YIIIH OHBIH D3JEMEHTTEepiH, MOJENbJeyJepAl *oHe KBU3JApAbl NaijganaHajabl. 3eprreyiep
KOPCETKEH/IeH, MHTEPAKTHBTI 9/IiCTEP MaTEPHAIIBI )KaKChl €CTE CaKTayFa JKOHE TYCIHYTe BIKIal
eTelll, OUTKEeH1 OKYILIbIIap OKY YepiciHe OenceH 1l KaTbICalbl.

Aoanmusemi oxwimy. Magic School Ou1iM JeHreliHe »oHE OKyUIbLIap/blH KajlayblHa
coiikec KeneTiH OeiimJeny TeXHONIOrusIapblH Koyganaasl. JKyiie TecT HOTHXKeTepiH Talaanbl
JKOHE 9p OKYIIBbIFAa ©3 KapKbIHBIMEH OKyFa MYMKIHJIK O€peTiH *eKke YChIHbIcTap Oepeni. by
OKYJIbIH THIMJLIITIH apTTHIPBIN KaHa KOMMai, OKyIIbUIAP/bIH 63 KaOijJeTTepiHe JereH CeHIMiH
KaJBINTAaCTRIpYFa BIKMal erei. COHBIMEH Koca, Ke3-KEeJTeH CYparblHa jKayarl Oepe allaThlH JaT-
60T Pauna Oap. by apHaiibl MeKTenTeri OKbITYFa apHaJIFaH aKklapaTeH jkoHe OafnapiamMmanapMeH
KaMTBUTFaH. O3€KT1 KEPEK CYpaKTap bl ©3T¢ CaTKa KIpiM 13IeMei-aK OChI )KepJIeH TiKeJen 131,
THIMJI opi maigansl xkayan ana anaceis. Magic school ai caiiteianarsl «gar-60t Pannay Kypasbl
MYFaJIIMJIep MEH OKYIIBUIAPBI OKY YAEPICIHIEC KOJIIayFa apHaJFaH. byl HHTepakTHBTI 4aT-00T
CypakTapfa >KbUIAaM >kayan Oepeni, cabakka aaibIHIamyFa KeMeKTecell XoHe OuriM Oepy
pecypcTapbiH YChIHAABI [4].

Herisri ¢ynxkumsnapeiabig Oipi, OipiHIIIEH cypakTapra »*ayantap: PanHa okyuibuiapra
KWBIH TaKBIPBIITAP/IbI TYCIHYT€ KOMEKTECY apKBLUIBI TOHIep OOMBIHIIIA SPTYPIIi CYpaKTapra skayart
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Oepe anmanel. ExiHIIIACH OKY YIEPICIH JKaKcapTy MyFaliMep cabakTapabl YHBIMAACTBIPY JKOHE
OKBITY 9JlicTepi OOWbIHIIIA KEHECTep aly YIUiH 4aT-OOTTHI MaiifaiaHa anaabl. YIIIHIIJIEH KOJ
KETIMZII pecypcrap oHe Mmarepuangap, PamHa maiimanbl MaTepuannapra, Makajajapra »KoHE
TaTiChIpMaiapra CiITeMelNep YChbIHAbI, OYJI OKY YIEepiCiH THIMIIPEK eTei. APTHIKIIBUIBIKTapbIHA
TOKTaJaThiH O0O0JICaK, BIHFAMIBUIBIK: 24/7 KOIDKETIMIUIr mMaiiadaHyinbiapra Ke3-KejireH
yaKbITTa KOMEK alyFa MyMKIHAIK Oepeai. IHTepakTUBTLIIK: 4aT-00T KBI3BIKTHI KOHE TapTHIMJIbI
Oimim Oepy yaepicid xkacaibl. XKekenenaipinred Tocut: PaliHa ©3eKTi )koHE NaiJanbl YCBIHBICTAP
YChIHA OTBIPBIN, MalJaIaHyIIBUIAPABIH KaKeTTUTiKTepine Oelimaeneni. «Yar-6or Paunay
KOJIJIaHa OTBHIPBII, MyFaTiMIEp MEH OKYIIbLIAp ©3/EPiHiH JaFAbUIapbIH €9Yip jKaKCapThIl, OKY
yAepiciH xxeHiaereni [5].

JKobanvix oxuimy. Ilnardopma oKymiputap HaKThl TalChIpMajiap MEH jkobanapaa )KyMbIC
ICTeWTIH JKO0ANbIK OKBITYAbl OeiiceHni maljanaHanel. byn  omic  ChIHM  Oisaynel,
IIBIFApMAIIBUIBIKTHI XKOHE KOMaHJAJIBIK JaFIbLIap.Ibl AaMbITa(bl. OKYIIbIIAp TEOPHUSIIBIK OlmiMai
ic JKy3iH/e KOoJAaHyFa yipeHeai, OyJ1 oJapAblH MOTHBALIMSACHI MEH KATBICYBIH €0Yip apTThIPabl.

PyOpuka renepaTopsl - 3epTTEJETiH TaKbIPINTHI UT'€PY KPUTEPUIIEPIH HAKTHI 931pIiei i
(cyper 2). TamncelpMaHbl €HTI3CEHI3, COHAA OKYIIBUIAPABIH OPTYPJi JCHreHIepiHiH
KPHUTEPUINIEpiH YCHIHATBIH KecTe Mmaija Oonaabl. by okymiblFa ofiin JKoHE HAaKTHI Oaranayra
apHanrad. OChIIaH OKYUIBIHBIH OLTiM camachlH apTTHIPHIN, BIHTAJNAHABIpyFa Oonaabl. Magic
School Al caliTeiHIaFel «pyOpHKa FeHEpaToOphl» Kypajibl MyFalliMAepre OKYyIIbUIapbl Oaraiay
YIIIH HAaKTHI KOHE KYpBUIBIMAANFaH pyOpuKanap jkacayFa KeMEKTecyre apHairaH. bynm xypan
Oaranay KpUTEpUUJIEPIH XKbUIAAM 93ipiieyre *oHe OpPTYpJl TalchbipMaiap MEH »olamap YIIiH
KETICTIK JeHreisIepiH aHbIKTayFa MyMKIHAIK Oepeni. [laiimananymsuiap Heri3ri napamerpiepii
OpHATY apKbLIbl pyOpUKaIap skacaii anassl, OyJI MpoIecTi alTapibIKTail xkeHingereai. I eneparop
COHBIMEH KaTap IOHHIH epEeKIIETITiH €CKepe OTBIPHII, HAKTHI OKYy MaKCaTTapbl MEH MIiHAETTEpiHE
apHanFaH aijgapnapnael Oediimaeyre MyMmKiHAIK Oepeni. COHbIMEH KaTap, 0N MyFaliMAEpAiH
YaKbITBI MEH KYII-XKIrepiH YHEMACUTIH NaiiblH pyOpHKa YITUIEpiH YCHIHA B
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CraHpapTimaKcar: VanALITEL 100 100-125 cgz. [126-150gag. |151-175 gga,  [175-7en asiam.

ceapeH as. (5

\!, MeHiH OTaHbIM Typankl Asnenai 3cce XasbliHbi3 Lu ABKITYNHYCKS, [¥CRIHRIAfAR  [Heloip, [BenTeray, Qe SReme.
MASANRR. [TYOHNSKR  [TYIRYCKA [ynscKa. Gl

@J PeMEcE  |MASANAR. 3. MASANAR: HALAARR: BREATHEL
iinap, Gipwama, BETHIAIKTL maeanap.
e [LElFARMAWELT (WEIEABMAMIEL [YCRIHELNARL

lotk- It

Cyper 2 — PyOpuka renepaTopbl

HaxTb! kpuTepuiiiep Mmyraiimaepre e, OKyIIbUIapFa Jia )KYMBICTaH HE KYTUICTIHIH KoHE
Oaranay Kamail >KYpri3UIeTIHIH TYyCiHyre Kemekreceai. PyOpukanap Oaranay mpolecinie
alKBIHABIKTEI KaMTaMachl3 eTefl, Oy OKYIIbUIAPJBIH 63 HOTIKENepl YIIiH >KayanKepIiTirin
apTTBIpyFa BIKHAT eTelni. AWmapiapApl SKbUIAaM Kypy MyFalliMjiepre OKBITYIBIH Oacka
acTeKTiIepiHe Hazap ayJapyFa MYMKiHIIK Oepeni. PyOpuka reHepaTopblH KoOJjaHa OTBIPHIIL,
MyFaiimzaep Oaranay MpOLECiH KaKcapTa ajiajbl )KoHE OHbI KYPBUIBIMIBI KOHE OOBEKTHBTI €TE
anazpl, OyJ1 ©3 Ke3eriHjae OUTiM canachlH JKaKcapTyFa bIKIAN eTell.

Mynemumeousinvix pecypcmap. Magic School opTypiti MyTbTUMEIUSIIBIK MaTEPUATTIAPIBI,
COHBIH imiHAe OelHe OKYJBIKTapJbl, aHUMAIMAIapAbl XoHe HH(OrpaduKaHbl NaiigagaHasbl.
MynbpTuMeara akmaparThl TEpeHIpeK KaObUIjgayFa BIKIMAT €Tl JKOHE OKBITYIBIH OPTYpIIi
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CTUJIBACPIH KaHaraTTaHABIPYFa MYMKIiHAIK Oepeni [6]. KepHekimikTep oKymibutapra Kypaeli
YFBIMIAp/bl OHAl CiHipyre kemekTecel. 7/0-TeH acTaM »acaHbl HHTEIUIEKT OaraapiaMapbIMEeH

KaMTBUIFaH OyJ1 1uiaTtdopMa apHaibl
OarbiTTasFaH (cyper 3).

MYFaJIIMHIH ~ BIHFalbIHA, KYMBICBIH JKCHUIIETYTe

KeckiH reHepaTopb! [i
iy

&+ He

Y Wit

epi
bl A

Ecen kapTacbIHbIH NiKipn
\\\ CTYAEHTTIH i X

AknapaTtTbiK MaTiHaep
O3iH aHfaFaH Takblpbinka

1reH CbiHbIGbI

{
Genin

MpeseHTauus reHep... | .

. Cabak xocnapbl Ken TaHpaynbl BUKTOpUHa/Garanay
B{,—- OKpiTaTbiH Tak Kes K 3, CTaHAapTKa

(cTar

MarTiHgi TeHecTipywi

- Kaci6u aneKkTpoHAabIK nowTa
(i@ ¢ Tep M
l ApMe|

uT

MarTiHai kanTa xa3sy
8 Kes kenreH MaTiHAi anbiy He

Xymbic napafbiHbiH reHepaTopb!
Kes kenreH ce

AKapemMusnbiK MasMyH
O3iHi3 Ta uiner

HAarFaH Kpu

GenimaenreH TYNHyC

‘ YouTube GeWHe cypaKTapbl
YouTube 6e#H aHFaH

arbiTTayLbl ¢

Cyper 3 — Magic School mnaTdopmMaceiHIaFI )kacaH bl HMHTEIIEKT OaFaapiaaManapbl

Iamgpopmadasvl unnosayusnap. Magic School Al miardopmacsr 6isim Gepy yraepiciu

KaKcapTyra IKOHE MyFaliMaep MeH

OKYyIIBUIAPJBI ~ KOJAayFa OarbITTalFaH  OipKaTtap

WHHOBAIMsIapAbl eHrizyne. Herisri epekienikrepAin 0ipi - cabak xocnapiiapbiH, pyOpuKatapabl
KoHe 0acka OKy MaTepHallJapbIH jKacay CHSKTBHI KYHICHIKTI TalChpMaiapbpl aBTOMATTAHIBIPY
YIIiH JKacaHIbl WHTEJUICKTIHI TaljanaHy. Byin MyfamiMmiepre yakbITThl YHEMJICYre J>KOHE
OKBITY/IBIH IIBIFAPMAIIBUIBIK acTIeKTiJIepiHe Ha3ap ayAapyFa MyMKiHaik Oepexni. COHbIMEH Kartap,
wiatopma oKy yAepiCiH OKYLIBLIAP/IbIH XKEKe KaXeTTUTIKTepiHe OeiiMaeyre MyMKiH/IIK OepeTiH
OKBITY/IBI )KEKEJICHIPY KYpaJIapblH YChIHABL. MHHOBaIMSIIap COHBIMEH KAaTap OKYIIbLIAPIIBIH
OKY YZepiciHe OeceH i KaThICyblHA BIKIAI €TETiH HHTEPAKTUBTI SJIEMEHTTEP I KaMTuapl. Magic
School Al mnardopmanst 3amanayu OiiM Oepy KaXeTTUTIKTEpl YIIIH 63€KTi KOHE THIM/II €TeTIH
)KaHa MYMKIHIIKTEepAl KOCY apKbUIbI KypalJapblH YHEMi >KaHApThIN OThIpagbl. MyHnuai
OacTamanap MpoIECcTiH OapybIK KAaThICYIIBUIAPHI YIIIH canajibl )KOHE KOJDKETIMII OutiM Oepyre

BIKIAJI €TEN].

Magic School Al cabak sxcocnapul eenepamopul. KazakcTanaarbl OKy >KyHeciHiH 0ipi, o
ca0ak >KoclapblH Kara3z TypiHJe a3ipiey. Mpbicanbl, KbICKa Mep3iMJIi Kocmap, y3aK Mep3iMIi
JKOCTap, KBUIIBIK KOCTIAp CEKUIII. OpUHE Ka3ipri 3aMaHHbIH TaJla0bIHa cail MyFaIiM jKaH-KaKThl
601y Kepek, anaiiia anpIMbI3¥a KOMEKII Kypall peTiH/ie )KacaH /1bl HHTEeJUIEKT MYMKIHIIKTEPiHIH
KbI3METIH MaiJanany oJl YaKbITThl THIMJ1 kymcay Ooibin keneni. Cabak KocmapblH KacaHJbl
uHTeuiekT 60-70 maibI3biH kacan Oepce, KanraH 30-40 maifbI3bIH ©31HI3 TOJNBIKTHIpAckI3. Ecke
cajla KeTeiliH, »KacaHJbl MHTEJUIEKT OJI TOJIBIK >KYMBICTHI jkacar Oepylll eMec, Ol jkail FaHa

KeMeKIl Kypai (cyper 4).

Magic School Al caitTeiHIarel cabak >kocmapbl Kypaslbl MyFaJlIMAEpre apHaJIFaH OKY

MaTCpHaJIaapblH I[aﬁblHI[ay HpOI_ICCiH )KCHiJI,Z[CTyTC dpHaJiraH.

byn renepatop Herisri

3JIEMEHTTEP/Il KAMTUTBHIH KYPBUIBIMIBIK ca0aK KOCMaphlH KacayFa MyMKIHIIK Oepe/ii, MbICaJIbI:
CabakTbIH MaKcaTTapbl: OKYIIBUIAP/IBIH HE YHpPEHYl KEPEeKTITiH aHBIKTayFa KOMEKTECETIH

HAaKThI KOHE OJIIIICHETIH MaKcaTTap.

CabakThIH KYpBUIBIMBI: Kipicrie 0eiMii, HEeTi3ri Ma3MYH[IbI KOHE KOPBITBIHIBIHBI KOCa
ajFaHja, cabakThl OTKI3yTe apHaJIFaH KadaMIbIK HYCKAYJIbIK.

OxpITy omicTepi MeH Kypaigapbl: cabak MakcaTTapblHa KTy YIIIH Haiganbl GOysl
MYMKIH 9pTYpJIi OKBITY 9IICTEpl MEH MaTepUalIapblH Naiinanany OONbIHILIA YChIHBICTAP.

baranay: okyusutapabIH 011iMi MEH JaFabUIapbliH Oarasay 9J1icTepl MEH KpUTEepHiliepi.

[Maiinamanymeiiap cabak >KOCIAPBIH TaKbBIPBIIIKA, OKYIIBI JIEHTediHe oHe Oacka
daxTopnapra OaillaHBICTBI OHAl peTTel anajsl. by Kypanjasl oKy yaepiciH THIMII )KocTapiiayFa
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KOHE YHBIMIACTBIPYFa YMTBUIATBIH MyFaliMaep YIIiH maipanel etemi. Ochl eHIMAEPIIH
apKachlHJa MyFalliMAep 63 OHIMIUIITIH apTTHIPBIN, KYPhUIBIMIBI XKOHE MaKcaTThl cabakTap Kypa
ayapl.

Cabak, xocnapsl /' ©npmey Cypaysl v

MacaHpbl MHTeNNeKT Kypblnfeinapbl

Makcatsl: OKywbinap xacaHabl MHTENNEKT (Al) KypbiNFbiNapbiHbIH HE
EeKeHIH T\f‘CiHJ:\DU anagbl XXaHe onapabiH KyHOenkTl E)Mipﬂﬂ Kanam
KONAaHbiNaTbiiel Typanl Meicanaap kentipegi.

Baranay:

CaGak xocnapbl Myranim cabak GapbiChiHAa OKyWHINAPAL! GaKbINakab KaHe onapaaH

‘—. C KbiTaTblH ci’b\[:'t:\l 1 He KYHOENIKTI eMipae KongaHaTblH HeMece Ke3geceTiH Al KypbinfuinapblHbiH,
N v 5 -3 MBICANBIH KENTIPYAT CYPaRaL. COMAAN-aK, CTYACHTTEp CaBaKTbIK
YWIH C ;JELIK‘ XOoCnapblH COHbIHAa WbIFY ouneTiH TONTLIpadbi, OHAa onap Al KYpPbINfFbiCbIH
HGMAQIIaHyAhH\ E:\p DAICIH XaHe OHbiH Tal]Cb\pMaHbl Kanau XeHinaeTeTiHIH
cvnartTanabl.

Herisri HykTenep:

* acaHObl MHTENNEKT KYPLINFulNaphbl 20eTTe afam UHTeNNeKTiH Tanan
eTeTiH OKY, MBCENEHI Welly XaHe WewiM Kabbinaay CUaKTs
TanchipManap/bl OpbIHAaA anaTelH MallMHanap HeMece xyienep
Gonein Tabeinagel

© OpeketTep

Cyper 4 - Magic School Al cabak >xocnapbl reHepaTopbl

«MC Assessment» xen wuyckanrel mecmmep MeH 0aganay mMancelpMalapvliy Kypyea
apnanean scacanovl unmennekm. Magic School Al mnardopmaceingarsr «MC Assessment»
Kypalibl KOl HYCKallbl TeCTTEp MEH Oaraiiay TarchlpMallapblH KypyFa apHajfaH, Oyi Oimimui
Oaranay mpoLEeciH KypbUIBIMIBI XoHE THIMI ereni. MyraniMaep OipHelle TaHAay CypaKTapblH
KOI0 apKbUIbI TECTTEP/II T€3 IaMbITa ajia/ibl, OyJ1 OKYIIbIIapAbIH MaTepUaibl TYCIHYIH TeKCepy i
xKeHuereal. by Kypan cypakrap MeH »ayarTap/ibl €Hr13yre bIHFaiIbl HHTepEencTi, COHAai-aK
OpBIHJAY YaKbITHI MEH CypakTap CaHbl CHAKTBl TeCT MNapaMeTpiepiH OanTay MYMKIHIITiH
YCBIHAIBL. MyFamimzaep op Typil cypakTapisl KOJIJaHa OTBHIPHIN, KapamailbiM jKoHE Kypaeni
TaricbIpMaap kacai ananpl, Oy Oaranmaybl op TYpJll kKoHE KbI3BIKTHI eTefil (cypeT 5). CoHbIMEeH
karap, «MC Assessment» okpITyIIbIIapFa J1a, OUTIM alyliblIapra J1a xKeael Kepi Oaiianeic Oepy
apKbUIbl TECTUIEP/l aBTOMATTHI TypJe Oaranayra MyMKIHIIK Oepeni. byn marepuanabl »akchl
TYCIHYyTE BIKITAaJ €Te[li )KoHE KOCHIMINA Ha3ap aynapyAbl KaKeT eTeTiH alMakTapAbl aHBIKTayFa
KeMekTecel. byn Kypanapl naiiiagaHa OThIPBII, OKBITYLIbIIAp OaFanay MpOLECiH aiTapibIKTan
KEHUIJIETEe/1, OHbIH TUIMAUIITIH apTThIpajbl *oHE OLIIM alylibuiap YIIIH OKYJbl MHTEPAKTUBTI
YKOHE KbI3BIKTHI €TEe/Ii.

Byn kypan okpITyHIbIIapFa OUTiM ayIIbUIapAbIH OUTIMIH THIM/I OaFanayFa KOMEKTECETiH
OipkaTap MYMKIHJIKTEp/i YChIHA/IbI:

Cypak reHepauuschl: MalJalaHylIbuIap SPTYpJl JEHredaeri MaTepuanibl TYCIHYI
TeKcepyre MyMKIHIK OepeTiH OipHellle TaHAay CypaKTapbIH XKacail aiajbl.

banranarein TectTep: MaTiHAEpAl Oenriii Oip TaKbIPBIITAp MEH KUBIHJIBIK JIEHTreiIepiHe
OeiiiMaey MYMKIHIIT1, OyJT oJapAb! OLTiM alyIIbulapFa ColKec eTefi.

Hotmwxenepni Ttanmay: Oyl Kypal OKBITYIIBUIADFA Kail TaKBIPBINTAPABIH KAKCHI
MEHIepIITeHIH JKoHEe KaWChIChl KOCHIMILIA Ha3ap ayAapydbl KaKeT eTeTiHIH Kepyre MYMKIHIIK
OepeTiH TecT HOTIKeNepi OOMBIHIIA aHATMTHKAHBI YCHIHA/IBI.

bluraitnel uHTEepdeiic: MHTYUTUBTI MHTepdeic apHailbl AaFabpUIapbl KaKeT €THeCTeH
TECTTEP/l XKXbUIIaM KYpPYyFa )KoHe OacKapyra MyMKIHIIK Oepei.

DKCIopTTay KoHE UMIIOPTTay: KeiliHipek maianaHy YIIiH TeCTTepAl opTypii ¢opmarra
caKTay MYMKIHJIIT1.
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Multiple Choice Quiz /

# EditPrompt -~
Assessment

YXacaHpbl MHTENNEKT Typanbl 6aFanay

1. MacaHabl MHTENNEeKT AereHimis He?

a. MawwnHaHbIK 83iH-83i 6ackapy KabineTi

b. }aHyapnapablH KapbiM-KaTbliHacC xacay afici
c. Kitan oky Tacini

d. Apamaap apacklHAafsl 6ainaHbIC

2. XacaHgbl MHTENNEKT KaHaaW TanceipMmanappbl opblHAan anagb?
a. Teneguaapakl Kocyabl

b. Taram nicipyai

c. lepektepni Tangayns!

d. CnopT oHHayabl

. MacaHpgbl MHTENNEKT Kanpa KongaHeinage!?
. Tex mekTentepae

. Texk yAnepae

. OnwiHoapna xeHe Tenedorgapaa

. Tek aypyxaHanapgaa

o0 oW

. YacaHgbl MHTENNeKTTiH Gip Mbicansl KaHpaK?
. MuaHwHo oiHay

. ABTOKenNIKTI ®yprisy

. WaxmaTt onHay

. Kyctapabl Bakbinay

a0 oo b

Cypert 5 — Ken HycKasbl TeCTTep MEH Oarajay TanchlpMallapblH KYpy

Magic School Al keckin cenepamopwvl. byn reHeparop maiinanaHyibuiapra Oipereit
KOpHEKI MaTepuaiiapibl jkacayFa MYMKIHAIK Oepeni, Oys1 oHbI OuTiM Oepy, MapKETHUHI >KOHE
HIBIFAPMAIIBbUIBIK CHUAKTBI OpTYpii cananapra naiinansl eremi. Adobe Express xyiieciHiy
KOMETIMEH OpBIHJIANATBIH KAaCaHAbl HMHTEUIEKT CYpaThUIFaH >KYMBICTBIH camajbl, dleMi
CypeTTepi YChIHABI (CypeT 6).

Fouteimu opraga Magic School Al xeckin reHepaTOpbIH JA€pPEKTEpAl BU3yaTH3allHsIIaY,
FBUIBIMM JKapUsIaHbIMJIap MEH Ipe3eHTalusIap YIIiH WUTIOCTpalusiap xacay xoHe 0u1iM 6epy
MaTepuailapblH 93ipjiey YIIIH Maijgananyra Oomanel. CyperTepal >KbUljaM TeHepauusiay
MYMKIHJIIT1 3epTTeylIijiepre BU3yalIbl MaTepualgapibl jkacay IMpoLEeciHe eMec, Ma3MyH MeH
Tajjayfa Ha3zap aynapyra MyMKIHIIK Oepei.

Heri3ri ¢pyHkuusnapsl:

- UHTYUTHUBTI UHTEpEIiC;

- allyaH CTWJIBI;

- OarnmapiamaliblK JKacaKTaMaHbl KOJIAHYIIBIHBIH ©31HE€ BIHFAWJIBI e€Tim Oamnray
(KacTOMU3ALUSIIAY );

- OPTYPJIi MIMIIMIEPAl KOJIIAy.
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Adobe Express KonpaHGacblHbIH Al
KamMeriMeH keckiHaepil MacaHbl3...

n KeckiH reHepaTopbi m

KeckiH reHepaTopbl

Adobe Express KongaH6acbiHblH Al KeMeriMeH KecKiHaepAi XacaHbl3
XOHE eHAEHI3.

- MaTiHHeH KeckiHre

1 CypertTi Xykren Cany

Cyper 6 - Magic School Al keckiH reaeparopbl

Magic School 3amaHayu OKBITY OIiCTepiH KOJJAHBII KaHa KoWMal, jkaHa
TEXHOJIOTHSUIAP/IbI OeiceH Al TypAe eHrizyne. OnapapiH Keibipeyiepl MbIHATAPAbl KAMTHIBL:

- OKy OeiliHenepi MEH MHTEPAaKTHUBTI pecypcTap: apOip OKy Kypajbl MEHrepy MpOLEcCiH
KEHUIJIETETIH MbICAJITApMEH O1pre »Kypei;

- LMS unterpanuscsl: miardopma Google Classroom cHSKTBI TaHBIMAJ OKBITY/IbI OacKapy
JKy#enepiMeH yisecimal, Oyl OKy MeH Oakpliay MPOIECiH )KeHUIIeTel;

- KayinCi3AiK >KOHE KYMUSJIBUIBIK: IUlaTdopMma CTYJIEHTTEp MEH TopOueuiepiy
JIEPEKTEPiH KOpFay apKbUIbl KaTaH KayircCi3/IIK CTaHIapTTapbIH CaKTaiabl, OyJI ocipece O1tim Oepy
OpTAChIHJIa MAHBI3/IbI.

Kopvimuinowsr. Magic School 3amaHayy OKBITY TOCUIAEpIH KY3€re achIpyIblH KyaTTbl
Kypasibl 6071611 TaObL1a161. JKacaHabl MHTEIUIEKT MIEH MHHOBALIMSIIBIK 9JIICTEP 11 KOJIAaHa OTHIPHIIL,
wiardopma OiniM Oepy YIEpiCiHIH TUIMIUIITIH €19yip apTThipaibl. JKekeneHaAIpIIreH OKBITY,
reiMuuKanus KoHe TU3alH oficTepl OKBITYAbl 3aMaHayd OiliM Oepy TajamTapblHa COWKec
KEJIETIH KbI3BIKTHI KoHe oHIMI1 eTesl. Ka3ipri TaHga eckeneH ypraKkThiH 3eiiHIH, HA3apbIH ©31HE
ayJapTy YJKeH Oip ic, cosl cebenTeH Ka3ipri 3aMaHFbl MaoceseNep 3aMaHayH MIenIiMIepai KakeT
eteai. Mine cou trenrimaepaiy 6ipi o - Magic School.

Magic School mnardopmacs! KazakctanHbIH 6i1iM Gepyieri COHFBI YPIICTEp KOHTEKCIHIe
OKY YAEPICiH KaHFBIPTYIaFbl MaHBI3/bI KajaM Ooutbin TaObutanbl. Enimizne Outim O6epy camachiH
KOHE OKy pEeCypCTapbhlHBIH KOJDKETIMAUINIH apTThipyFa OaFbITTaliFaH HMHHOBAILMSIIBIK
TexHoJorusutap Oencensi eHrizimyme. Ocwl e3repicTep aschiHma IudpraaHablpyra 6aca Hazap
aynapelaznel, Oyn ckahaHIplK TpeHnaTepre coiikec kenmeni. Magic School Al kemerimen
OKBITYIIBUIAp 3aMaHayd TaJlanTapra jkayan OepeTiH OeliMJienreH OKy MaTepHallJapblH >kacail
ananel. [ImaTtdopma opbip OimiM amyIibIFa )keke Ko3KapacThl Konansl, 0y Kasakcranaarsl )kaHa
OutiM Oepy cCTaHIApTTApbIHBIH HETI3rl acmekTici Ooybim TalObutanbl. JKacaHabl WHTEIICKTTI
KOJIJaHy OKY KETICTIKTEpiH TaJlJjayFa »KoHEe Ma3MYHJIbl dp OLIiM alylIbIHBIH KaXKETTUIIKTepiHe
Oeifimeyre MyMKIHIIK Oepeni, Oy THIMAIpEK OKyFa bIKnal ereai [7].
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Conbiven karap, Kasakcranga STEM Oimim  Gepy MeEH TOHapajblK —TOCUIII
MHTETpalysiayFa JIereH YMThUIbIC Oaiikanazasl, onbl Magic School Al kypanaaps! 1a KOIaansl.
[TnaTtdopma opTypimi moHAEpAI OIPIKTIPETIH »XoHE OULTIM aaymIbUIAPIBIH CHIHH OWJIaybl MEH
HIBIFAPMAIIBUIBIFBIH JaMBITATIH K00aIapspl KYpy MYMKIHIITIH YCHIHAIBL.

Hormxkecinne, Magic School Al KazakcranHbiH 0i1iM Oepyneri COHFBI YPIICTEPIHE COUKEC
KaHa KoWMal, OKBITYyIIbUIAp MEH OUIIM alymbuiap €3 oJieyeTiH OapbIHIIA apTThIpa ajaThiH
WHHOBAIUSUIBIK OUTIM Oepy OopTachlH KYpyFa bIKnan erei. by mardgopmansl enfin Ou1iM 6epy
KYHECIH JKaHFBIPTY JKOHIHJAEr1 OpIIT MakKcaTTapAbl ICKe achlpyJa MaHbBI3Ibl KypajFa
aliHAJIIbIPaIbl.

OJ/[EBUETTEP

[1] Onenbex H., HypOekoBa JXX. Mekren wHbOpMAaTHKAChIHAA ACAHIbl WHTEIUICKT
HeTi3/IepiH OKBITY IbIH KaXETTLIr. FhUIbIMU-TIeJaroruKanbIK KypHal «binim-
Oo6pazoBanuey, 2024. Ne108(1). — b. 38-51.

[2] Kunkumbaesa I'.C., MamenoBa A.M. cKyCCTBEHHBIN MHTEUICKT B IUCTAHIIHOHHOM
00y4eHHUH: HOBBIE MOAXO0/IbI U HHCTPYMEHTHI //Y essenov Science Journal Ne3 (48), 2024. - C. 295-
302.

[3] Orynbassar M., Zhumadilova M., Abdykerimova E. Artificial intelligence in
Kazakhstan's education system: analysis and prospects // Yessenov Science Journal Ne3 (48),
2024. - P. 71-76.

[4] Foster A., Khazanchi P., Khazanchi R. March). MagicSchool Al: A Personal Assistant.
In Society for information technology & teacher education international conference//Association
for the Advancement of Computing in Education (AACE), 2024. - pp. 74-80.

[5] Hopkins E.J., Lillard A.S. The Magic School Bus dilemma: How fantasy affects
children’s learning from stories // Journal of Experimental Child Psychology. — 2021. — T. 210. —
C. 1052.

[6] Sobehrad S., Francis R. Indistinguishable from Magic: Al for Educators // In Society
for Information Technology & Teacher Education International Conference. Association for the
Advancement of Computing in Education (AACE). 2024. - pp. 2278-2283.

[7] Bradley V.M. Learning management system (LMS) use with online instruction //
International Journal of Technology in Education. — 2021. — T. 4. — Ne. 1. — C. 68-92.

NHHOBAIMOHHBIE METO/IbI OBYYEHUA U UX DOPEKTUBHOCTD HA
MJIAT®OPME MAGIC SCHOOL OCHOBAHHOM HA HCKYCCTBEHHOM
UHTEJUIEKTE

AOabIKepuMoOBa JJIbMHUPA ATHIHOCKOBHA
VYuusepcuret Ecenona, r.Axray, Kazakcran
HyiicexkenoBa Apaii MbIip3abaeBHa
Yuusepcurer Ecenona, r.Axray, Kazakcran

Annomayus. JlanHas cTaThs IOCBSILIEHA aHAJIM3Y HHHOBALIMOHHBIX METO/10B 00y4EHUS U
ux 3¢ dexruBHOCTH Ha mIardopme Magic School, ocHOBaHHOI Ha HCKYCCTBEHHOM HMHTEIUIEKTE.
Hcnonws3oBanue texHonoruit I B coBpeMeHHOM 00pa3oBaTeNbHOI cHCTEME OTKPBIBAET HOBBIE
BO3MOXKHOCTH Il MEpPCOHATU3AlMN y4eOHOro mpoliecca, ydyera MOTpeOHOCTe ywamuxcs, a
TaK)Ke TOBBIINICHHUS KadecTBa oOpazoBaHus. [lmardopma Magic School mpennaraer y4yeOHbie
IpOTpaMMbl, COOTBETCTBYIOLIME YPOBHIO CHOCOOHOCTEH ywamuxcs, W IPeJoCTaBiIsIeT
IpenojaBaTeysiM BO3MOXXHOCTh 3(PQPEKTUBHO KOHTPOJIUPOBATH Mpolecc oOyuyeHus. B crarbe
paccmaTpuBaetcs 3¢ (HheKTUBHOCTh MHHOBAIMOHHBIX METOJIOB, TAKUX KaK aJalTUBHOE 00yueHHe,
NEePCOHAIN3UPOBAHHBIE 3aJaHUS U dJIeMEeHTHI TreiMudukaryy. OcHoBHbIE QYHKIUU TUIaT(HOPMBI,
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BKIIIOYAs aHaJW3 pe3yJbTaToB OOYyUYCHWs YydYalluXCs, aanTaliio y4eOHOTO KOHTEHTa |
IMOBBIIICHHUC MOTHBALIMM C IMOMOIIBIO HHTCPAKTHBHBIX HHCTPYMCHTOB, HOI[pOGHO HU3YYCHBI.
Kpome Toro, aHanm3 JaHHBIX, MOJYYCHHBIX 4Yepe3 IUIaTGOpMy, MO3BOJISIET OICHUBATH YCIIEXU
ydamuxcsa U COBECPUICHCTBOBATL CTPATCTUN O6y‘ICHI/ISI. Pe3yJIBTaTBI HUCCIICA0BAaHUA ITIOKA3bIBAIOT,
YTO MPUMEHEHHE WHHOBAIIMOHHBIX METO/0B Ha Iuiatdpopme Magic School ymyunraer yueOHbIC
pe3yJIbTaThl YUAIUXCsA U OKa3bIBACT MOJIOKUTEIBHOE BIMSIHUE Ha 00Pa30BaTE/IbHBINA MPOIECC.
CraThsi TOMYEPKUBACT TOTEHIIMAT HCKYCCTBEHHOI'O HMHTEIUICKTA B MOJICPHH3AIMUA CHCTEMbI
obOpaszoBanusi. OHa COJEPKHUT TMOJIE3HBIE PEKOMEHJAIMKM W WACH [Js TpernojaBareiied u
00pa30oBaTeNbHBIX OPraHU3aINi, a TAKXKE JaeT MpeICTaBICHUE 0 Oy IyieM 00pa3oBaHHUs.

KiaroueBble ciioBa: WCKYCCTBEHHBIH WHTEIUIEKT, 1iatdpopma Magic  School,
WHHOBAI[IOHHBIC METO/IbI, UHTEPAKTHBHOE OOyYCHUE.

INNOVATIVE TEACHING METHODS AND THEIR EFFECTIVENESS ON
THE MAGIC SCHOOL PLATFORM BASED ON ARTIFICIAL INTELLIGENCE

Abdykerimova Elmira Altynbekovna
Yessenov University, Aktay, Kazakhstan

Duisekenova Aray Myrzabayqyzy
Yessenov University, Aktay, Kazakhstan

Abstract. This article analyzes innovative teaching methods and their effectiveness on the
Magic School platform based on artificial intelligence. In today's educational system, the use of
Al technologies offers new opportunities to personalize the learning process, address students'
needs, and improve the quality of education. The Magic School platform provides learning
programs tailored to students' ability levels and enables educators to efficiently monitor the
learning process. The article explores the effectiveness of innovative methods such as adaptive
learning, personalized tasks, and gamification. The platform's key features, including analyzing
students' academic outcomes, adapting educational content, and enhancing motivation through
interactive tools, are examined. Additionally, data analysis on the platform enables the assessment
of students' achievements and the improvement of teaching strategies. Research findings
demonstrate that employing innovative teaching methods on the Magic School platform improves
students' academic outcomes and positively impacts the learning process. The article highlights
the potential of Al in modernizing the education system. It offers valuable recommendations and
ideas for educators and educational institutions while providing insights into the future of
education.

Keywords: artificial intelligence, Magic School platform, innovative methods, interactive
learning.
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Abstract. The article presents an experimental study of combustion processes in a two-tier
burner of a combustion chamber of a gas turbine installation. Gorenje the main attention is paid to
the analysis of combustion characteristics, such as temperature, concentration of combustion
products and process stability under various operating modes of the gorenje. During the
experiment, measurements were carried out at different points of the combustion chamber, which
made it possible to identify the influence of the design features of a two-tier burner on combustion
efficiency and reduction of emissions of harmful substances. The results of the study can be used
to optimize combustion processes in gas turbine plants, increase their energy efficiency and reduce
environmental impact.

Key words: micro-flame burning, nitrogen oxide, gas turbine plant, combustion chamber,
two-tier burner.

Introduction

The trend of high energy development leads to the design of new efficient energy-intensive
installations. The Energy Development Strategy of Kazakhstan 2030 provides for the construction
of combined-cycle (CC) and gas turbine plants (GTP) operating on pipeline gas. Additionally, new
power blocks must meet the increasingly stringent annual requirements for harmful emissions
[1,2]. The combustion chambers of first-generation gas turbine units represented a fuel combustion
system relying solely on a diffusion mechanism. Prior to the introduction of strict nitrogen oxide
emission regulations, combustion chambers were designed such that the air-to-fuel ratio in the
combustion zone was close to the stoichiometric value.

The objective of this work is to determine the performance characteristics of a burner in
the combustion chamber of a gas turbine unit and to investigate the formation of NOy in the two-
level burner under different combustion modes.

Materials and research methods

Existing simple centrifugal injectors in the GTU combustion chamber have high nitrogen
oxide emission rates. We propose using two-level burners in the GTU combustion chamber [3,4].
In this two-level burner, the method of fuel combustion is microflame, i.e., the separation of a
single flame into individual microflames and separate tiered combustion. This is made possible by
the distributed supply of fuel and air, and by the radial sectioning of the fuel-air mixture
combustion organization. Microflame combustion implies a combustion process consisting of
many small flames. The burner is designed to operate with either one type of fuel or for the
simultaneous combustion of liquid and gaseous fuels. The burner can function under various
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modes, with different zones operating at different modes: the inner and outer zones. Special
attention is paid to fuel distribution in the two-level burner. By managing the zones, the output of
toxic substances can be regulated. An isometric view of the two-level burner device is presented
in Figure 1.

a) Front view 0) Rear view

1 — outer tier; 2 — inner tier; 3 — fuel pipe of the outer tier; 4 — fuel pipe of the inner tier
Figure 1. Isometric view of the two-level burner

In the studied burner, compressed air is supplied from a fan or compressor, passing through
stabilizing tubes. The air flow acquires almost uniform velocity across the entire section and is fed
through the measuring zone into the diffuser of the front device with the burner. Fuel enters the
burner through the supply pipeline from the gas pipeline. In the burner device, the fuel is pre-
mixed with air and fed into the combustion zone. The bulk of the air in the two-level burner enters
the combustion zone through the front device. The installation scheme for testing is shown in
Figure 2.

Gas pipeline g

. —\I ]

Rt

: o
O

VA

Figure 2-Experimental stand
1 —fan; 2 — stabilizing tube; 3 — measuring section at air inlet; 4 — gas pipeline; 5 —

measuring section for fuel supply; 6 — fuel supply pipe; 7 — diffuser of the front device with the
burner; 8 — multi-channel meter; 9 — measuring section behind the diffuser; 10 — gas analyzer
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To determine the performance characteristics of the GTU combustion chamber burner, the
air flow rate, fuel flow rate, temperature, and pressure at the inlet and outlet of the burner, as well
as the concentration of harmful emissions, are measured. Measurements were conducted under
different modes and conditions: 1) fuel supplied to the inner tier; 2) fuel supplied to the outer tier;
3) both tiers operating simultaneously. The study also examined flame blow-off at different air
flow velocities. Liquefied propane was used as the gaseous fuel.

The overall excess air coefficient is determined by the formula:

a = 3600 - -2 (1)

GrLo'

where G, — is the air flow rate in kg/s; G, — is the fuel flow rate in kg/h. L, is the
stoichiometric coefficient, kg/kg, xr/xr [5].

Research results

The results of the experiments during stable combustion and blow-off at different air speeds
under different modes are presented in the tables and figures below. In Tables 1 and 2 and in
Figures 3 and 4, the results during the operation of the inner tier are shown.

Table 1. Results of stable combustion Table 2. Results during flame blow-off

0, Va, Gr, GB, o, Vi, Gr, Gs,

m/s | m%h kg/h | kgls o m/s | m3h kg/h kgls a
2 1,44 12,6683 | 0,032 | 1,877097 2 066 | 1223| 0032 4,09548
3 1,56 | 2,8907 | 0,048 | 2,599057 3 09| 1.6677| 0048 450503
4 1,8 13,3354 | 0,064 | 3,003355 4 12| 2446 | 0064 | 409543
5 2,04 | 3,7801 0,08 | 3,312524 5 15| 2.7795 008 | 450503
6 24 14,4472 | 0,095 | 3,343579 6 162 | 3,0019| 0095 4,95345

a = f(w) inner tier

6
5
. //.
3 3 *,’*4/’*/‘
5 @ YcrT. rop.
1 CpbiB
0 ‘ ‘ ‘ ‘
0 2 4 6 8
w, m/s

Figure 3- Dependence of excess air coefficient on air flow velocity during operation of
the inner tier

4 m/s

Figure 4- Snapshot of the combustion process in the inner tier under different modes
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In the conducted experimental studies, the excess air coefficient for the inner combustion
tier varied in the range a = 1,87 + 4,95, on average, the fuel consumption during blow-off was
63% less than that during stable combustion.

In Tables 3 and 4 and in Figures 5 and 6, the results of combustion studies during the
operation of the outer tier are presented.

Table 1. Results of stable combustion Table 2. Results during flame blow-off
o, | Vi |Gr, Gs,
m/s | m%h | kg/h | kg/s a o, |Va |G, Gs,
m/s | m3h | kg/h kg/s a
2| 0,96 |1,7789 | 0,032 | 2,81565 2 0,3] 0,5559 | 0,032 | 9,01007
3| 1,08 |2,0012 | 0,048 | 3,75419 3| 0,36 | 0,6671| 0,048 | 11,2626
4| 1,2]2,2236 | 0,064 | 4,50503 4| 0,42| 0,7783 | 0,064 | 12,8715
5| 132] 2446] 008511936 5| 06/ 1,1118| 0,08 11,2626
6| 1,44 | 2,6683 | 0,095 | 557263 6 0.6 | 11118 0,095 | 13,3743
a = f(w) outer tier
16
14
12
10
3 8
@ YcT.rop.
6
A /./‘/’ Cpbis
2 —
0 T T T 1
0 2 4 6 8
w, m/s

Figure 5- Dependence of excess air coefficient on air flow velocity during operation of the outer
tier

N /. /
Ry 7 BN
3m/s 4 m/s 5m/s 6 m/s
Figure 6- Snapshot of the combustion process in the outer tier under different modes

In the conducted experimental studies, the excess air coefficient for the outer combustion
tier varied in the range a = 2,81 + 13,37, on average, the fuel consumption during blow-off was
less than the fuel consumption during stable combustion.
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In Tables 5 and 6 and in Figures 7 and 8, the results of combustion studies during
simultaneous operation of both tiers are presented.

Table 1. Results of stable combustion Table 2. Results during flame blow-off
0, Va, Gr, GB,
® |\VL |G |G mis | m¥h | kgh | Kals o
m/s | m*h | kg/h kgl/s o
> 144 | 26683 | 0.032 | 1877097 2 0,42 |10,77826 | 0,032 | 6,435761
3| 15628907 | 0,048 | 2,509057 3, 06] 11118 0,048 16757549
4 1,8 | 3,3354 | 0,064 | 3,003355 4 0,66 | 1,22298 | 0,064 | 8,190969
5| 20437801 | 0,08 ] 3,312524 5| 072133416 | 0,08 | 9,385485
6 2,4 | 44472 | 0,095 | 3,343579 6 0,78 11,44534| 0,095 | 10,28794
o = f(w) 2 tier
12
10
8
3 6
@ YcT.rop.
4 CpbiB
, ‘/‘/‘/‘/‘
O T T T T T T 1
0 1 2 3 4 5 6 7
w, m/s

Figure 7- Dependence of excess air coefficient on air flow velocity during operation of both tiers
simultaneously

2 mlc 3 m/c 4 mlc
Figure 8- Snapshot of the combustion process in both tiers under different modes

In the conducted experimental studies, the air excess coefficient a varied in the range of
1.87 to 13.37. Within this range of the air excess coefficient, the combustion efficiency reaches n
>0.98. According to the experimental results, nitrogen oxide emissions in the combustion chamber
also decrease and depend on the distribution of o values across the stages, as well as the degree of
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flow swirl in the upper and lower stages. The study [3] presents the results of the investigation of
a dual-stage burner when burning liquid fuel. The dependence of NOx emissions on the air excess
coefficient o when burning a lean fuel-air mixture is shown in Figure 9.

C woy [ppm]

30
5

A\

g

3 4 5 6 7 8 oLy

Figure 9- Dependence of nitrogen oxide concentrations on the air excess coefficient

Conclusion

It is recommended to use multi-stage burners and the microflame combustion method in
the design and modernization of gas turbine combustion chambers to improve energy performance
and reduce environmental impact.

The efficient reduction in the NOx emission in processes of lean premixed combustion of
liquid fuels is possible to be controlled by the adequate flow swirling by inlet and exit vortex
generators.
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I'A3 TYPBUHAJIbI KOHABIPTBIHBIH 7KAHY KAMEPACBHI
OTTBIFBIHAAYBI ’KAHY IIPOHECCTEPIH DKCIIEPUMEHTAJI/IBI BEPTTEY

Osxukenosa JKanat ®@apxarosual, Hristov Jordan Yankov?
'Ecenos yuuBepcuteti, Aktay, Kazakcran
2X UMUSIIBIK TEXHONIOTUS 5KoHe MeTajltyprus yausepcuteti, Codus, bonrapus

Angarna. Makanana YCHIHBUIFAH —JKCIIEPHUMEHTTIK  3€pTTey HpPOLECTep JKaHy
NBYXBSIPYCHOW IIUITEpJIE JKaHy KaMepachIHbIH Ta3-TypOMHAIBIK KOHABIpFbUIap. Herisri Hazap
Talgay CHIIATTAaMaJapblH JQHE JKAaHy CHUSAKTBI, TEMIIEPATypachl, KOHIIEHTPALUACH >KaHY
OHIMJIEPIHIH JKOHE TYPAKTBUIBIK YPIICTIH JKYMBICTBIH OpPTYpJl PEKUMACPI Ke3iHIe
KbI3ABIPFBIIITAp. OKCHEPUMEHT OapbIChIHAA J>KaHy KaMEpachIHbIH OpTYPJl HYKTEJIepiHe
OJIIIIeYJIep JKYPri3imi, Oy €Ki JIEeHrehal OTTBIKTHIH KYPBUIBIMABIK EPEKIISTIKTePIHIH KaHy
TUIMAUTITIHE JKOHE 3USHIBI 3aTTap UIBIFAPBIHABUIAPHIHBIH TOMEH/CYIHE OCEpiH aHBIKTayFa
MYMKIHZIK Oep/i. 3epTTey HOTHKENepiH ra3 TypOuHaIbIK KOHIBIPFbUIAPAAFEI )KaHy MPOLIECTEPiH
OHTAMIaHABIPY, OJIAPJIBIH YHEPTUS THIMIUIITIH apTTHIPY JKOHE KOPIIAraH OpTara 9CepiH azauTy
YIIiH naigananyra 601asl.

Tyiiin ce3aep: MuKpodakenb/Ii OTBIH )Kary, a30T OKCH/I1, T'a3 TYpOMHAIIBI KOHIBIPFBI, XKaHY
KaMmepachl, €Ki JEHI €I OTTHIK.

SKCHHEPUMEHTAJIBHOE UCCJIENJOBAHUE ITPOLHECCOB I'OPEHUS B
JABYXBAPYCHOMU I'OPEJIKE KAMEPBI CTTOPAHUSA 'A3OTYPBUHHOU
YCTAHOBKH

O:xuxenosa XKanat ®apxarosnal, Hristov Jordan Yankov?
'yuupepcuter Ecenona, Akray, Kasaxcran
Y HUBEPCUTET XUMHUKO-TEXHONOTHH U MeTammyprun, Codus, bonrapus

AHHOTanus. B craThe NpeAcTaBIEHO SKCIEPUMEHTAIBHOE HCCIEIOBAaHUE IPOLIECCOB
TOpeHUs] B JIBYXbSIPYCHOM TOpEJIKE KaMepbl CropaHHusl ra3oTypOHMHHOM ycTaHOBKH. OCHOBHOE
BHUMAaHHUE YJEIECHO aHAIM3y XAPAaKTEPUCTUK IOPEHUs, TAKUX KaK TEMIEparypa, KOHLEHTpaus
IPOJYKTOB CrOpaHMsl U CTaOUIIBHOCTD Ipollecca MPU PA3IMYHBIX peXUMax paboThl ropeiku. B
XO0Jle DKCIIEPUMEHTA IPOBEJIEHBI 3aMEPBI B Pa3HBIX TOYKAX KaMepbl CrOpPaHUs, YTO IO3BOJIUIIO
BBISIBUTH BJIMSIHUE KOHCTPYKTUBHBIX OCOOCHHOCTEH JBYXBSAPYCHOM ropesku Ha 3((EeKTHUBHOCTh
CTOpaHUsl U CHWKEHHME BBIOPOCOB BpPEAHBIX BellecTB. Pe3ynbTaThl McCleIOBaHUS MOTYT OBITh
UCIIOJIb30BaHbl /ISl ONTHMHU3ALMM TPOLIECCOB CropaHHsi B Ta30TypOMHHBIX YCTaHOBKAX,
HOBBIIIEHUS UX YHEPreTUUeCKOi 3((PEeKTUBHOCTH U YMEHBILIEHHS BO3ICHCTBUS Ha OKPY KaIOIIYIO
cpeny.

KirueBble ciaoBa: MukpodakenpHoe C)KMraHMe, OKCHJI a30Ta, TIa30TypOMHHBIE
YCTaHOBKHM, Kamepa CrOpaHMusl, IBYXbsIPYCHasl TOPEIIKA.
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Anjparna. byn Makana CTyIeHTTepAiH XUMUSIIBIK OLTIKTUIITIH 1aMbBITy 1aFbl TOKIpHOe MEH
OHBIH MaHBI3ABUIBIFBIH 3ePTTEHAl. ABTOpJIAp XUMHSUIBIK OHIACY, ACPEKTEpAl Taljay >KoHE
HETi37eNreH MIelliM KaObUiay JaFabUlapblH JaMbITYJIaFbl MPAKTUKAIBIK TOKIPHUOEHIH,
3epTXAHAJBIK )KYMBICTHIH JKOHE K0OaIapIblH POJiH TAJKbLIIANIbI. XUMHSUIBIK MTPOLECCTEP MEH
3aHJBUTBIKTApbl TYCIHYII TEPEHAETY YVIIH NPaKTHKAIBIK TKIPUOCHIH apTHIKIIBUIBIKTAPBIH
CHIMATTAiIbl. 3epTTey HOTIDKENEpl CTYACHTTEPAIH XUMHUS OUTIKTLIITIH TaOBICTHI JaMBITYyIAFbI
TOKIPUOCHIH aXKbIpaMac PeJiiH KepceTe .

Conpnaii-ak, CTyAGHTTEpAIH XUMUSUIIBIK OUTIKTUTITH KaJbINTACTRIpyFa TOKIpUOEHIH acepi
3epTTeNnreH. XUMUSUIBIK 3aTTapabl OHICY, ICPEKTEP/Ii Tal1ay KOHE HeT13/eTeH NIeHiM KaObuiaay
JaFIBUIAPBIH TAMBITYAaFbl TPAKTUKAIBIK TOKIPUOETEPIiH, 3epTXaHAIaPIbIH XKOHE K0oOamapabIH
MaHBI3JABUIBIFBIH  TAJIKbUIAWIbI. Makanaga XHMHSJIBIK IPOIECCTEP MEH 3aHIbLIBIKTAp bl
TEPEHIpeK TYCIHy VIIH MPaKTUKAJIBIK TOHKIPUOCHIH apTHIKIIBUIBIKTAPhl  KOPCETLIreH.
CryaeHTTepIiH XUMUSUIBIK OUTIKTLIINH TaOBbICTHI 1aMBITYIAarbl TOKIPUOCHIH MaHBI3IBLUIBIFGI /12
JOICAACH/I.

Tyiiin ce3aep: XUMHIBIK OUTIKTIIIK, TOKIprOe, XUMHUSIIBIK TIPOIIECCTEP, MPaKTUKAIBIK
PO, XUMUSIITBIK JIaF IbLIap.

Kipicne. Xumus — Ka3ipri onemJe MaHbI3bl pOJ aTKapaThIH 1preii FeUIbIMIAPIbIH O1pi.
XUMMSIIBIK MPOLECTEP MEH 3aHAap/ibl TYCIHY MEAMIIMHA MEH OHOJIOoTHUAgaH OacTan MHXKEHEPHs
MEH DKOJIOTUsFa JeHIHT1 OUTIMHIH opTypil cananapbiHa KaxkeT. COHIBIKTaH CTYAEHTTEpE
XUMHUSIIBIK OUTIKTUIIKTI KaJIBIITACTBIPY OJapAblH KOCIOM NalbIHIBIFBIHBIH HETi3r1 3JIEMEHTIHE
aitHanwI [1].

XUMUSAIBIK OUTIKTUTIKTI KaNbINTACTHIPYABIH HETi31 — TEOPHUSIIBIK JaWbIHABIK OOJBII
tabbi1anpl. CTyAeHTTEp XMMMSHBIH HETI3T1 NPUHIUNTEPIH, aToOMJap MEH MOJeKyJanapAblH
KYPBUIBICBIH, XUMUSUIBIK OalaHbICTap/ibl, XUMUSJIBIK peakuusiIapbl koHe Oacka Ja ipremi
yFbiMapabl MeHrepei. OKpITy (akTigep/i ecte cakTay JACHreiliHae FaHa eMec, COHbIMEH Oipre
aJIBIHFaH OUTIMJI TYCIHY JKOHE KOJI/IaHy JIeHIeiiH/Ie JKYy3ere achbIpblTybl MaHbI3/IbI.

TeopusiIbIK JAWBIHIBIKIIEH KaTap MPaKTHKAIBIK cadaKTapAblH MaHbI3bI 30p. 3epTXaHAIBIK
KYMBIC CTY/IGHTTEepIe XUMHUSUIBIK TOXKipuOesep Kyprisyre, 3aTTap/bl Tajlay 9iCTepiH yipeHyre,
3aTTap/blH KypaMbl MEH KacHeTTepIH aHbIKTayFa MYMKIHIIK Oepei. byn omapapiH TeOpUsIIBIK
OimiMaepiH OeKiTin KaHa KoWMail, XUMUSUIIBIK 5Ka0JIbIKTApPMEH KYMBIC 1CTEY KOHE MPaKTHKAIIBIK
ecenTepii eIy JAaFIblIapblH JaMbITyFa KemekTecei [2].

CryneHtrepiiH OUTIKTUIITH apTThIpyAa XUMHUSUIIBIK €CeNTepAl LIbIFapy J1a MaHbI3/Abl Pol
aTKapajsl. bysr omapabiH TeOpHsUTBIK O1TIMIEPIH MPAaKTHKAAA KOJIAaHyFa, JOTUKAIIBIK OWiay MEH
Tanjay JaFbUIapblH JaMbITyFa KeMmekreceai. Ecentepai menry o3 OeTiHIle oiay, memiMm Tady
JaFIBUTAPBIH KAJTBINITACTHIPYFa BIKITAT €TeIi.

XKobanbIK ic-Iapanap COHBIMEH KaTap XUMHSUIBIK OUMTIKTIMIKTI JAMBITYIBIH THIMI1 9JIici
007 TaObLIaAbl. HaKThI XUMUSIIBIK €CENTEp/I1 MIeHTyTre OaFbITTaIFaH xKo0anapabl YUbIMIACTHIPY
CTYACHTTEepl 3 OeTiHIIe i3/eHyre, MAJTIMETTEp/l Tajjayra, ajfaH OUTIMAEpiH NpakTHKaaa
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KOJJaHyFa bIHTATaHABIpaAbl. JKobOamap Keke JKOHE YXKBIMABIK OOJMybl MYMKIiH, O
KOMMYHHKATHBTI JKOHE YUBIMAACTHIPYIIBUIBIK JaFIbLIAP/IbI JAMBITYFa BIKIA €TE/II.

OKymbU1apAblH ~ XUMHSUTBIK ~ OUTIKTUIITIH — KaJBIITACTHIpyJa HWHTEPAKTHBTI  OKBITY
ozmicTepiHiH MaHbI3bl 30p [3]. 3amMaHayum TeXHOJOTHUAIApAbI, OuTiM Oepy OWBIHIAPBIH,
BeOMHapiap/pl )koHe Oacka Ja MHTEPAKTUBTI OKBITY (hOpMATTapblH MaijanaHy CTyIEHTTEPIiH
Ha3apblH ayJlapyFa *KoHE OKY MPOIIECIH KBI3BIKTHI )KOHE THIMII €Tyre bIKIai eresi [4].

CryneHTrepie XUMUSIBIK OUTIKTUIIKTI  KQJIBINTACTBIPY TEOPHUSIIBIK JTAWBIH/BIKTHI,
MPAKTUKAIBIK JKATTBIFYJIAp/bl, €CENTepAl IIEHIyAl, XKOOalblK OpPEKETTepJi >KOHE OKBITYIBIH
WHTEPAKTUBTI 9MIICTEPIH KOJJAHYIbl KAMTHUTBIH KEIICHII Tociuai Kaxker ereni. CTyaeHTTEepIiH
XUMHS  cajachklHAa ©3  OuriMaepiH, JAFabUIapbIH  JKOHE  JaFAbUIapblH  J1aMbITAThIH
BIHTAJIAH/IBIPATHIH OKY OPTACBIH KYPY MAaHBI3[Ibl, OYJI TaOBICTHI KOCINTIK MaHcAl IMeH TYJFaHbIH
JaMybIHA BIKIAJ €Te/I.

OKymIbUTapABIH XUMHUS JaFAbUIAPBIH TaMBITYAa TOKIPHOE 6Te MaHbI3AbI POl aTKapajbl.
XUMMSIIBIK O11iM Oepyie ToxKipuOe CTyAeHTTepre TEOPHUIBIK OUTIMAEPIH MPaKTHKAAa KOJIIaHyFa,
XUMUSUIBIK TIPOIIECTEP MEH 3aHJBUIBIKTap Typajbl TYCIHIKTEpIH TEPEeHJETYre, XHUMHUSUIBIK
KaOJIBIKTAPMEH JKOHE XHMISUIBIK 3aTTapMEH JKYMBIC ICTEY JaFAbUIaphIH KAJBITACTHIPYFa
MYMKIHJIIK Oepe/i.

Toxipubenep, 3epTXaHAIBIK JKYMBICTap, KoOajap MEH 3epTTeyJiep CTYACHTTEPIiH ©3
OeTiHIIIe )KYMBIC iCTeYl1, IepeKTep/i Tajaay, XUMHSUIBIK €CeNTep i ey JaFAblIapblH JaMbITYFa,
COHBIMEH KaTap CHIHM OWJIayAbl >KOHE HETI3JIeNreH IIemnM KaObuigay KaOuleTiH JaMbITyFa
KeMmekTecesi [5].

XUMUSL — )KOFaphl OKY OPBIHJIAPBIHIA OKBITBUIATBIH €H IpTefi )KOHE MaHbI3/bl MIOHIESPIiH
0ipi. CTyneHTTepaiH XUMUSJIBIK OUTIKTUIINH KaJbINTACTHIPY OJapAblH Oonamak Kociou ic-
OpeKeTiH/e MICIIyIN PeJl aTKapajbl, OUTKEHI XMMHs CaJlaChIHIAFbl OUTIM eMip MEH E€HOCKTIH
KOMTEreH callajapblH/Ia KaXeT.

Kaszipri 3amanrsl 6u1iM Oepy kylieci Oonamak MaMaHIapAbIH KOCIOM KY3BIPETTLIITIH XKaH-
JKAKThl IaMBbITyFa OarbITTalFaH. Ocipece, XUMHUsA caiachlHAa OyJI KY3BIPETTUIIK T€K TEOPHSUIBIK
OUTIMMEH IIeKTEeNMEeH, TOXKIPUOENIK JaFbUIap/bl, FHUIBIMU Oiyiay KaOUIETIH >KOHE JKaHa
TEXHOJOTHSUIApAbl KONJaHy IIeOepIiriH KaMTHIbl. XUMUSIIBIK OUTIKTUTK — KOCiOM ecy MeH
JKETICTIKTIH MaHBbI3Abl (DakTOpbl, ce0edl 07 FhUIBIM MEH OHJIPIC apachbIHAAFbl OalIaHBICTHI
KaMTaMachI3 €Te/Il.

Marepuanaap MeH 3epTrey ddicTepi. XUMHUAIBIK OUTIKTIIIKTI JAMBITY MaMaHIap.IbIH
KociOM oJieyeTiH apTThIpyFa, OJIApJbIH KaHA FBUIBIMHM JKETICTIKTEP/l UIepyiHe >KOHE HaKThl
OHJIIPICTIK MIHJETTEP/l IIely KaOuIeTiH KaJlblTacTelpyFa biKnan erefi. CoHbIMEH KaTap, Oy
OLTIKTLITIK KOciOM OeHiMALTIK TEeH HHHOBAIMSUIBIK KO3Kapac YIIiH Heri3 OOJbIN TaOblIaabl.

TexHOIOTUANBIK MPOrpecce MEeH OHIIPIC MPOLECTEPIHIH KYPAEIEHY1 XUMHUS CaJlaChIHIAFbl
MaMaHAapAaH KOFapbl JeHrenjeri kociOmmikTi Taman erefni. OcblFaH OalIaHBICTBI, Oonamiax
XUMUS MaMaHJapbIH Aasipiay YAepICIHIE OJIap/IblH OUTIKTUIITH apTThIpyFa )KoHE KOciOU JaMybIHa
epeKIle KoHUT 0eiHyl KaXeT.

Byn xymbIcTa XMMMSUIBIK OUTIKTUTIKTIH K9CIOM ecyre bIKNaibl, OHbl KaJbIITACTBIPY
YKOJAPHI )KOHE OCHI OAFBITTaFbI THIM/II OAICTEp TalAaHAIbI.

21-11i 3aMaHa FRUTBIM MEH TEXHOJIOTHSIHBIH KapKBIHIIBI JaMYbl op cajla MaMaHJapbIHaH
JKOFapbI Koci0M JalbIHABIK MTeH TepeH OUTIM/II Tanar eTeli. XM FhUIBIMBI J1a OYJ1 YPAICTEeH ThIC
KaJIFaH *OK. XUMHMsI cajachlHAAaFbl MaMaHJIapIblH KociOU ecyl MeH OUTIKTUIITIH apTThIpy — TeK
KEKe JaMyIbIH €MEC, Kbl FEUIBIMU-TEXHOJIOTUSUTBIK TPOTPECTiH HETi31.

XUMHSTBIK ~ OUTIKTUTIK  JISTEHIMI3 — MaMaHHBIH TEOPHUSIIBIK OUTIMIH ToXIpuOeMeH
YIITacThIpa OTBIPBIN, jKaHAa OUIIM MeH JaFibuIapAbl urepy Kabijmeri. byn Tek XUMMSIBIK
peaKIMsUIap bl KYPrizy medepiliri FaHa eMec, COHBIMEH KaTap, FhUIBIMU-3EPTTEY KYMBICTAPBIH
KYPrizy, Tajjay skacay »KoHe MHHOBALMSUIIBIK LIeHIimMaep KaObuiaay MYMKIHIITIH /1€ KaMTH/IbI.
MyH1alt Ky3bIpeTTUTIKTIH KaJIbIITacybl MAMaHHBIH KOC10M ©CYiHIH KMl 00JIbIN TaOblIaabl.

Makcatbl — 3aMaHayd TalanTapra CoMKec XMMHUSJIBIK OUTIM MEH OUTIKTIIIKTI KeTUIaipy
OIICTEPIH 3€pTTEy, OHBIH KOCIOM JaMy MEH WHHOBAIIMAFa THUTI3ETIH BIKNAIBIH Taijay. by
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OarpITTaFrbl 3epTTEYJIep OLTIM Oepy JKYHEeCIH KEeTIAIpyre jKoHe OoJamak MamMaHIAapIbIH KoCcion
JAMBIHIBIFBIH HBIFAUTYFA 30p MYMKIHAIK Oepei.

XUMHSIBIK OUTIKTUTIKTIH KOCIOM ecyre ocepiH 3epTTey OChl MOCEJEHIH ©3CKTLIITiH
KepceTelll XKoHe OHBI OUIiM Oepy MEH FBUIBIM/ABI MHTETPAlUsUIay TYPFBICBIHAH KapacThIPYAbI
Ka)KeT eTel.

3epTTey HaTHKeNIepi. XUMUSIIBIK TOXipuOe OapbICHIHAA CTY IEHTTEP/IH OKY IPOILEeCCiHIe
MaHBI3/Ibl OPBIH aJaThIHbI 3epTXaHANBIK cabak OapbichiHIa aHbIKTaNAbl. L.Ecenog aThiHIarbl
Kacrimii MeMIIEKeTTIK TEXHOJOTHSUIAp JKOHE WHXUHUPUHT yHueepcumeminiy 1  Kypc
CTYJIEHTTEpIMEH OJapAblH XWUMHS TIOHIHE JEreH KbI3bIFYUIbUIBIFBIH JKOHE MPAKTUKAIIBIK
TOXipuOenepre MalbIHIABIKTAPBIH aHBIKTay OOWBIHINA 3EpPTTE€Y JKYMBICHI- OKCHEPUMEHT
Kyprizinmi. XuMUS TIOHIHEH ToXIpuOenep 6©Ty aAblHIarbl KbI3BIFYIIBUIBIKTEl aHBIKTAY
MaKcaTbIH/Ia cayaiaHaMa ainbiHabl. TonTta 6apibirsl 19 crynent. Cayannama HOTHXKECT OOMBIHIIA
CTYICHTTEPIiH MiKipi TOMEHIET11eH:

10%

a Toxipubenep aca Kaxer,
MAaHBI3/IbI JTT CAHAM b1

Xumusiga Taxipuoenep xeke
OKBITBUIFAH YPBIC 1€ CaHAMIbI

TOXIpuOenepain
MOHIH TYCiHOeH 1

Huarpamma 1 - Cayannama HoTuxect, %

CryneHTTepllH XUMUSUIBIK OUTIKTUIIIH KaJbIITACThIPY/IbIH HETI3T1 XKOJAAPBIHBIH Oipl —
NPAaKTUKAJIBIK TOXipuOe. XUMUSIIBIK 3aTTapMEH JKYMBIC ICTEYA1H MPAaKTUKAIBIK JaFAbUIapbl MEH
TOXKIPUOECIH ally CTyAEHTTEpre TEOPHSUIBIK MaTepUasibl KaKChl TYCIHyTe, OUTIMIEPIH OeKiTyTe
JKOHE KociOM JaFaplIap/Ibl JaMBITyFa MYMKIHIIK Oeperi.

Toxipube CTyIAEHTTEepAIH XUMMSUIBIK OUTIKTUIIIH JaMBITyFa KaHAal apThIKIIBUIBIKTAP
OKeIe/li IeTeH cypak TybIHaai s [6].

1. Teopusiasl Tyciny: Toxipubene XUMUSIIBIK 3aTTapMEH JKYMBIC ICT€Y CTYyAEHTTEpre
XUMHUSHBIH TEOPHMSUIBIK YFBIMJApPhl MEH 3aHJAapbIH XKaKChl TYCiHyre kemekreceni. Toxipubeni
XMUMHK OKYIIbUIApFa KYPAETi MpoIecTep MeH KYOBUIBICTAP (bl IPAKTUKAJIBIK MBICAIIAAD aPKBLIBI
TYCIHIpE anafpl.

2. JlarablHBI AaMBITY: XUMUSUIBIK 3aTTapMEH JKYMBIC icTey TaxkipuOecli CTyAeHTTepre
XUMHUSIIBIK 3aTTaPMEH KayiIlci3 )KYMBIC ICTey JaFIbUIapblH, 6JIIeMAEp JIAITH, SKCIePUMEHTTED
KYPTi3y j)KOHE HOTIDKEIEP/l Ty JaFIbUTapbIH JaMBITYFa KOMEKTECE/i.

3. bonamak MaMaHABIFbIHA JalBIH/BIK: AJIBIHFAH MPAKTUKAJIBIK TOXKIPUOE CTYIACHTTEpre
Ooarak KociOn KbI3METKE KaKChl TalbIHAaTyFa KoMekTeceal. by ocipece xumust Hemece apasnac
caJlanap/ia >KyMbIC icTey/ll )KOCTIapJIaFraH CTYACHTTEp YLIIH 6T¢ MaHbI3/Ibl.

4. MoTHuBanus KOHE KBI3BIFYIIBUIBIK: [IpakTHKANBIK TOXKIpUOE CTYACHTTEp VIIIH OKY
IPOIECIH KBI3BIKTHI JKOHE KbI3BIKTHI eTeni. Ci3fiH Keke ToXipuOenepiHi3iiH HITIKeIepi
XUMUSHBI 0J1aH opi OKYFa )KOHE Koci0M ecyre YMThUTYFa bIHTAJIaHABIPYbl MYMKIH.

Ocputaiiiia, cTyIeHTTEepAIH XUMUSUIBIK JaFAblIapbIH JaMbITY/1a TOKIpHUOe MaHBI3IbI POl
aTkapaznpl. [IpakTHKambBIK IKYMBICTAp, 3€PTXAaHANBIK JKYMBICTAp JKOHE KOCIOM TpaKTHKa
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CTYJICHTTEpIe MaTEPHAJIIbI KAKCHI TYCIHYTE )KOHE MEHTepyTe, MaHbI3Abl IaFAbLIapIbl JaMbITYFa
YKOHE XUMUSIAFbl TAOBICTHI MaHCAIKA JabIHIATyFa KOMEKTECE/I].

CryneHTTepAiH XUMHSIBIK OUTIKTUIITIH KaJbIITACTBIPY TEK XUMHUSHBI TEOPHSIIBIK
TYPFbIIaH OKBII-YHPEHY/l FaHa eMec, ajiFaH OUTIMAEPIH ic XKYy3iHIe KOIAanyabl 1a KaMTu bl O
YILIH KeJeci acreKTijaepai KAMTUTBIH KEIIEH Ii TOCUIAI Komany Kaxer [7]:

1. Teopusneik OKbITY: CTYyACHTTEpD XHUMHUSHBIH HETI3TI MNPUHIUNTEPIH, XUMHSIIBIK
peaKIMUTAPIBIH  3aHABIIBIKTAPBIH, aTOMJAp MEH MOJICKYJalapIblH KYPBUIBICHIH, XUMHSIIBIK
OaiinaHpICTap bl XKoHE OacKa Aa iprei YFeIMIapabsl MEHIepyi Kepek.

2. 3epTXaHANBIK KYMBIC: CTYJACHTTEp ©3 OCTIHIIEC XUMHUSIBIK ToKIpHOenep Kyprize
aIaThIH, 3aTTapJblH KYPAaMBIH AaHBIKTAWTBIH, peaKUUsIap MEH Taljay OJICTepiH 3epTTEHTIH
MIPaKTUKAJIBIK ca0aKTap/Ibl OTKI3Y.

3. Ecentep mpirapy: OKyIIbUTApABIH XUMHESUIBIK €CENITeP/l IIbIFapyFa OeICEH I KaThICYbl
OJIAPJIbIH TEOPHSUIBIK OUTIMIIEPIH OCKITYTE, TOTUKAJIBIK OMIaybIH JAMBITYFa KOMEKTECE/I].

4. oOanbIK ic-opeKeT: HaKThl XUMISUIBIK €CeNTep/l Lenyre OarpITTaaral xo0amapabl
YUBIMIACTBIPY CTYIEHTTEpIl ©3 OeTiHIIe 13JA€Hyre >KoHE aiFaH OuTiMIepiH KoJJaHyFa
BIHTAJIAHIBIPA]IBL.

5. OKBITYIBIH MHTEPAKTUBTI OJiCTepi: 3amMaHayd TEXHOJOTHUSUIAPAbI, TaHBIMIBIK
OWBIHAAP/IBI, BEOMHAPIAPABI JKOHE Oacka Ja MHTEPAKTUBTI OKBITY (hopMarTapblH MaiinaiaHy
OKYIIBLIAP/IbIH Ha3apbIH ayAaphblll, OKY YAEPICIH KbI3BIKThI €TYTe KOMEKTECE/I1.

CryneHTTep TEK TEOPHSUIBIK OLTIMIII MEHTrepin KaHa KOWMai, OHbl MPAaKTUKaga KoJJiaHa
anaTbIHAald BIHTAJIAHABIPATHIH OKY OPTAChIH KYpPY MaHbI3IbI, OYJI KOFaphl camaibl XMUMHSIIBIK
OUTIKTLTIKTI KaJIBIITACTBIPYFa BIKIAN €TEI.

3amanayu OuTiM Oepy mapaJurMachblHbIH TYMAHHUCTIK CHIAThl OKY-TaHBIMJBIK MPOIECTIH
e3apa OPEKETTECYII JKaKTaphl apachIHIarbl KapbIM-KAThIHAC CHIATHIHBIH ©3TePYyiH OOIKaNIbL.
OKyIIbIHBL ©31HIH OapiblK JKEKE TYJIFANBIK €peKIIeTIKTepiMEeH, apThIKIIBUIBIKTAPHIMEH >XOHE
KOKETTUTIKTEPIMEH IMEIarOTMKAIBIK dcep eTYyiH OelCeHI CYOBEKTICI peTiHIe TaHy OHBIH OKY
MPOLECIHAE OMipIIiK TAHBIMJIBIK TOKIPUOECIH MaiiganaHy MICeIeCiH Myl Tajaamn eTe.

AnFraH OUTIMJII CTYIEHTTEP/IH OMIPIIK TOKIPUOECIMEH CaTIBICTBIPY MaHbI3/IbI )KOHE TEPEH
Mocene Oonbinm  Talblmanbl.  JlocTypiai MeKTeNnTiH OKy-TopOue MpoleciH YHBIMAACTBIPY
MPUHITUIITEP] OHBIH COMKECCI3IITIMEH, KHUCHIHCBI3IABIFRIMEH YKOHE KU1 KAWIIBUIBIKTBLIBIFBIMEH
CTYJEHTTEP/IIH JKeKe TAaHBIMJIBIK TOKIpHOECiH O111iM K31 pETiH/Ie TOMBIK MaliJalanyFa MyMKIHIIK
oepmeni [8,9].

Kazipri tanna 6i3aiH eniMi3ie CTyAEHTTEP/IIH XUMHSUIBIK OUTIKTUTITIH KaJlbIITACThIpY1a
TOXKIpUOEHIH peii GapraH callblH MaHBI3/bl OOJIBII OTHIP. Y HUBEPCUTETTEP MEH OKY OpPbIH/AphI
CTYJEHTTEpre TeK TEOPUSIIBIK OLTIM/II FaHa eMeC, COHBIMEH KaTap XUMHUS CalachIHAAFbl TAOBICTHI
MaHcan YIIiH KaKeTTl IPaKTUKAJIbIK TOKIpUOEH] J1e Oepyre YMThUIa bl

Kazakcranmarel XUMUATBIK OUTIM Oepyi JambITyIbIH HETi3Ti OarbITTapbIHBIH Oipi —
3epTXaHaJIBIK Kypal-»KaOJbIKTap MEH MPaKTHKAJIBIK cabaKTapbl OTKI3y OMIICTEMECIH >KaHAPTYy.
3amaHayu 3epTXaHajap CTYACHTTEpre KypAeli XUMUSUIBIK TOXKIpHOenep MeH 3epTreyiep
KYPrizyre MyMKiHAIK O€peTiH jkaHa TEXHOJIOTUSIMEH ka0 IbIKTaJIFaH.

XUMHUSITBIK OUTIKTUTIKTI KaJBIMTACTHIPYIBIH MAHBI3IbI CTIEKTICI CTYIEHTTEPIIH FHUIBIMHU-
3epTTeY JKYMBICTapbIHA, KOH(PEPEHIUAIapFa, CEeMHHAPIIAPFA JKOHE Kobamapra KaThICyhl OOJIBITT
TaObUIanbl. Byl omapAplH aHaIUTHKANBIK JKOHE 3EpPTTEYIIUNK JaFfblIapblH  JAaMbITyFa
KOMEKTECE/I1, COHBIMEH KaTap ajifaH OUTIMACPIH TOKIpUOeae KoJIJTaHyFa MYMKIHIIK Oepei.

CoHbIMEH KaTap, CTYACHTTEpHiH XUMHS KOCIMOPBIHIAPH MEH 3epTXaHalapbIHIA
OHIIPICTIK MPAKTUKA MEH OHJIPICTIK TOKIpUOEACH 6Tyl MaHBI3ABI poi aTkapanabsl. byn omapra
OHEPKCINTE KOJNIaHBUIATBIH HAKTHI OMIPIIIK TPOIECTEp MEH TEXHOJIOTUSIIAPMEH TaHBICYFa KOHE
KOCiOM opTasia )KYMBIC iCTeY/IiH KYH/IBI TOXipHOeciH anmyra MyMKiHaik Oepeni [10,11].

KopbIThinabl. KopbITEIHABUTAN KeJle, TOKIPUOCHIH pelli XUMHUSJIBIK capanTaMaHbIH
JaMybIH/Ia TOKIpUOEHIH OacThl pes aTKapaTblHBIH Kepceredl. Toxipube CTyIeHTTep MEH
MaMaHapFa XUMUSUIBIK €CENTePIl COTTI MISNTyre KaXeTTi JaFIblIap MEeH JaFablIap/bl JaMbITyFa
KoMeKTeceI1. XUMUSIIBIK KbI3METTE TOXKIPHUOE )KUHAKTAY OUTIMIII TePEHACTYTE, KOCITKOMIIBIK MeH
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KYMBIC THIMIUTITIH apTThIpyFa kemekTecei. COHABIKTaH CTYJACHTTEp MEH MaMaHIapAblH aJIiFaH
OuTiMIIEepiH eMip/ie COTTI KOJIAHBIN, XUMUS CalachlHAAFbl FHUIBIM MEH TEXHHUKAHBIH J1aMybIHA
yJ1eC KOCYBI YIIIiH OJIAPIbI Y3I1KCI3 OKY MEH TOXKIPHOETe TapTy AbIH MaHbBI3bI 30p OOJIBITT TAOBLIAbI.
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CHEMICAL QUALIFICATION: THE BASIS OF PROFESSIONAL GROWTH
OF STUDENTS

Shangytbayeva Zhuldyz Nurbekkyzy
University Yessenov, Aktau, Kazakhstan

Annotation. This article explores the experience and its importance in the development of
chemical qualifications of students. The authors discuss the role of practical experience, laboratory
work and projects in the development of skills in chemical processing, data analysis and informed
decision-making. Describes the benefits of practical experience to deepen the understanding of
chemical processes and patterns. The results of the study show the integral role of practice in the
successful development of chemistry qualifications of students.

The influence of practice on the formation of chemical qualifications of students is also
studied. Discusses the importance of practical practices, laboratories, and projects in developing
chemical processing, data analysis, and informed decision-making skills. The article highlights the
benefits of practical experience for a deeper understanding of chemical processes and patterns.
The importance of experience in the successful development of chemical qualifications of students
has also been proven.

Keywords: chemical qualifications, experience, chemical processes, practical role,
chemical skills.

XUMHUYECKAS KBAJIMOUKALUA: OCHOBA TIPO®PECCUOHAJIBHOI'O
POCTA OBYYAIOLIIUXCA

IManbiT02eBa Kynabiz HypOekKbi3bl
VYuusepcuret EcenoBa, Akray, Kazaxcran

AHHOTanus: B 3TOM cTarbe paccMaTpruBaeTCs 3HAYEHUE ONBITA B PA3BUTHUH XUMHYECKUX
3HaHUHM ydamuxcsi. ABTOpPBI MOJYEPKUBAIOT BaKHOCTh MPAKTUYECKOTO OIbITa, Ja00paTOPHBIX
paboT U IPOEKTOB JIJIsl COBEPILIEHCTBOBAHUS HABBIKOB XUMHUYECKOT0 aHaIN3a, 00pabOTKH JaHHbBIX
U TIPUHATHS 00O0CHOBAHHBIX perieHuil. O6cyKaaroTcs NpeuMyIecTBa NPaKTHYECKOro OMbITa, B
TOM 4ucle Uid yrayOneHus TMOHUMaHMs XUMHYECKMX IIPOIECCOB U 3aKOHOMEPHOCTEH.
Pe3ynbrarhl HMCCIENOBaHUS IMOJYEPKUBAIOT BAXKHYIO POJIb IMPAKTUYECKOM NEATEIBHOCTU B
YCIIEITHOM YCBOEHUH CTYACHTAMH 3HAHUU 110 XUMUHU.

B cratee paccMaTpuBaeTcs BIMSHHE IPAKTHUYECKOTO OIBITa Ha (OPMHUPOBAHUE
XUMHYECKMX HABBIKOB M KBadU(UKalUMW CTyleHTOoB. B crarbe mnomuepkuBaeTcsi Ba)KHOCTh
NPAaKTUYECKON JeSTeNbHOCTH, TaKOW Kak JadopaTopHble paOOThl M NMPOEKTHI, A Pa3BUTHUS
HaBBIKOB, CBSI3aHHBIX C XUMUYECKOI 00pabOTKOM, aHATM30M JaHHBIX U MPUHITHEM perieHui. B
CTaThe TAKXKE MOAUYEPKUBAIOTCS IPEUMYLIECTBA IIPAKTUYECKOIO OIBITA JUIS JIYYIIETO TIOHUMaHUs
XUMHYECKHUX ITPOLIECCOB U 3aKOHOMEPHOCTEN.

B craTthe nmoguepkuBaeTcsi BaXKHOCTB OIBITA JUIsl YCIIEHITHOTO MOBBIIEHUS KBaTU(PUKALIUU
CTYJ€HTOB-XMMHKOB, YTO OBLJIO JI0KAa3aHO B XOJ€ pazIW4HbIX HcciefaoBaHuid. [Ipaktuyeckuit
ONBIT WIPaeT pPEUIAIONIyI0 pPOJIb B YINIyOJCHWHM MOHMMAHHs CTYAEHTaMU IpeIMeTa M HX
CIIOCOOHOCTH MPUMEHSThH 3HAHUS B PEATIbHBIX CUTYaIUsX.

KiroueBble cjioBa: XuMuueckas KBaIM(UKALUSA, OINBIT, XHMHUYECKHE IPOLECCHI,
MIPaKTUYECKAs POJIb, XUMUYECKHE HABBIKU.
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KEHOPBIHABI UMTEPY KOPCETKIIUTEPIHE
BIPTEKCI3 KABATTA CYMEH MYHAMIbBI
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Anoamna. byn Makanajga MyHall eHIIpPYIi KapKbIHIATy Moceleci, MyHal eHIIpY.IiH
TYPaKThl KYJIIBIPAYhl )KOHE MYHAUIBIH CYABIH BIFBICY >KbUITAMIBIFBIHBIH 3CEPl KapaCThIPBLIIbL.
CoHBIMEH KaTap, KadarTap KOJUICKTOPIIBIK KacueTTepi OOibIHIIA Oip-0ipiHEH epeKIIeNieHy1 )KoHe
onapabl Oipiecin urepy KesiHae KeHOPbIH OOMBIHIIIA MYHAUIBbIH OipKeNKi BIFBICYBl KAMTaMachl3
eTiIMeYi, OTKI3rim KadaTTap MEH aiiMaKTap/1a KaJj bIKk MyHai IbIH 1aiija 00ITybIHa )KOHE OHIpLTyl
KHUbIH OHAIPIIETIH KOpIapblH naiiaa 6onybiHa okeneni. Ken kabaTTsl maiiianany oObeKTuUIepiH
KaJIBIITACTRIPY apKbpUIbl OYpbeIHFEI TM/I-HBIH ipi KEHOPBIHAAPBIH CYJIaHIBIPY SIiCTEpIMEH
urepyre eHrizy KadarTtapabl eHIIpyAiH OipKesKi eMecTiri >koHe MyHaill anmy KodhduUIueHTIHIH
TOMEH/ICYi, Cy-MyHail (paKTOPBIHBIH YIFAIOB, MaiIaIany Mep3imMaepi xoHe T. 0. CHIKTHI eJeyi
JKAFbIMCBI3 canjapra okenai. Kem xabarTel maiinanaHy oOBEKTUIEpIH Kypy apKbUIbl IIETeNe
CYJaHIBIPY OMiCTEpIMEH MYHail KEHOPBIHJAPBIH UTEPY HOTHIKEIEepiH 3epTTeY COHBIMEH KaTap
KalaTTap/bl KaJbIHIbIFbl OOWBIHILIA CYJaHABIPYMEH KaMTy ©Te TOMEH €KEHIH KOpCeTTi, opTalia
ecenmed 50% - maH acmaiiipl, eH ToMeHrT MoHuaepl mamameH 20% keiife ojgaH Ja TOMEH.
AlanaTbIH CyJIbIH €0yip YJIeci :KeKeJlereH Tap Kecy apajibIKTapblHa KeJlil Tycei, Oy eHaipy1i
YHFBIMaJIap/IaFbl MYHAUJIBIH COJI apalIbIKTapAaH KaUTapbUIyblH, COJIaH KEWiH ONapIbIH TE3 KOHE
KapKbIH/IBI CYJIaHYbIH JKY3€Te achIpajibl.

Tyiinai ce3nep:KeHOPBIH, YHFbIMA, MYHal, ra3, urepy, MyHailOeprimrik, aiinay, eHaipy,
OipTeKci3aik, KabaT KbICBIMBI, CYHBIKTHIK.

Kipicne

CoHFBI caThIaFbl MYHAil KEHOPBIHIAPBIH MaiaiaHy MocelelepiH KapacThpy Ke3iHme
MaHBI3/Ibl OaFbITTapbIH Oipi OnapAbl Urepy TXipuOeciH >KMHAKTay OONbIN TaObLIaIbl, OHBIH
HOTIDKEJIepl MaiianaHy OObEKTUIepiH urepyre AEHiHIT MIHAETTEpAl IIENIyJe NaiaaaaHbLIybl
MYMKiH. ©3/1epiHi3 OineTiHAel, MyHail KEHOPHBIH Mailanany Ke3iHJae KeHOPBIHAApbl UTePYIiH
OapJIbIK Ke3€HIH TOPT Ke3eHre 0oy Kaosaanasl [1, 2, 3, 4].

bipinmi ke3eH-aFbIMIarbl MyHall OHIIpYAIH ecyl Ke3iHae urepy oOBEKTICIH Oyprbliay
KE3€EHI.

ExiHIn Ke3eH-)KOFapbl, CalbICTBIPMAlbl TYpJAE TYpPaKThl MyHail eHaipy ke3eHi. Ocbl
KE3€HJIe YHFbIMaJlap KOPbIHBIH TYPaKThl HEMECE IIaMalibl ©3repyiMeH OHIMHIH CyJaHybl Oipiiama
apTybl MYMKIiH.

Y s Ke3eH 1€ aFbIMIaFbl MyHal OHTIpYIiH KapKbIH]IBI TOMEH 1€Y1 OacTanaapl )KOHE OChI
TOMEHJEY KapKbIHBIHBIH aNTapibIKTail a3aiobIMeH askramaisl. O eHIIPUIETIH ©HIMHIH
CYJaHYBIHBIH  KapKbIHIBl ~©CyIMEH JKOHEe YHFbIMajapiiblH MaijanaHynaH OipTiHIen
HIBIFAPBUTYBIMEH, COHJai-aK YHFbIMaNap/bl MNaiifanaHyAblH MeXaHUKalIaHIBIPbUIFaH OiCiHe
aybICTBIPYMEH CHITaTTaJa/Ibl.

TepriHmn Ke3eH-MyHall OHAIPYIIH TOMEH JIeHreHiMeH MXKoHE JKOFapbl CyJlaHyMeH
CUIIATTANIAThIH €H Y3aK K€3€H, OHbIH 0apbIChIHA OOBEKTIHI UTEPY YPAIC] asiKTanabl.
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XKorapbiga alThUIFaHIApFa €CKEpE OTHIPBIN, COHFBI CaThblAa OHIIPUICTIH OHIMHIH
CYJIaHYBIHBIH KapKBIH/bI ©CYyl )KOHE MYHall OHAIPYIiH TOMEH/CYl, SFHHU YILIIHIII 5KOHE TOPTIHIII
KE3EHHIH eKIHIII JKapThIChIH/IA OaiiKaabl.

Mynnaii sxarnail Oypeiarbl TM/[-HbIH OapiblK KEHOpBIHAApbIHAA Oalikanaapl. Mbicambl,
Kazakcranma ©3eH KeHOpHBIHAA CyJaHABIPY oaici 1967 xpuiman OGactanm eHiMI KabaTTapablH
OTKI3TIITIrT OOWBIHINIA TEONOTHSIIBIK OIPTEKCI3IIKTI XKOHE OHBIH CY KBICHIMBI JKYyHeciMeH
OallTaHBICHIH HAKTBHUIAYChI3 €HT1317e OacTajpl, O KabaTTapIblH THIMAI MyHaliMEH KaHBIKKaH
KaJIBIHABIFBIHBIH  Oip Oeiirin OyfaTTay cangapblHaH YHFBIMANApAbl CyJaHABIPY YpIICiH
JKEIeNIeTyTe oKeml, Oy/1aH MyHal eHJIIpY a3ai/Ibl )KOHE aKbIPBhIHIa MYHAHOEPTIIITIKTI a3aliTThI
[5].

Ounnipymri kop 2005 sxpuiabiH asFbiHaa 3220 yHFeIMaHbI, OHBIH imiHae 3091 xxyMmbIc sxacar
TYpFaH YHFbIMaHbI Kypajbl. [lalinananymisl ailay Kopbl 1263 yHFIMaHBI, OHBIH ILIIHJIE KYMBIC
icrent Typrad 1124 yHrbiMaHbl Kypanabl. JKanmbel KEHOPBIH OOMBIHINIA YHFBIMAJIAPABIH OHIIPYIIi
KOPBIH Naiianany/bH areiMaarsl Kodgduimenti 0,88, aitnay - 0,809, enaipy KOpbIH Haiiianany
- 0,854, aiinay - 0,9 Kypaiinel. OHaipy1Ii YHFIMaTapblH KOHAEY apalibIK Ke3€H1 opTa ecemnmeH
197 toynikTi, aiinay yHFBIManapel-262 TOYMIKTI Kypaabl. O3eH keHopHbI OoiibHma 1.01.2006 x.
arbIMJIAFEI Cy aiigay kesiemi 24716,5 MbIH TOHHA CYHBIKTBIKTHI, 4970,8 MbIH TOHHA MyHall OHIIpY
kesinge 46591,2 mbpiH M° Kypanbl, SSFHU KbIJI COHBIHA aijay apKbUIBI IPIKTCYIIH arbIMIaFrbl
eTeMaKkbIChl 174% -. Kypaiapl. CyAbl BIFBICTBIPYIIBI areHT PETIHAE aiiay MyHail eHIIpyIiH
KaXeTTi KApKbIHBIH KaMTaMachI3 €TIeH/ i, OHIIPUIreH OHIM Te3 CyJIaHabl, all Cybl aiiiayFa Kem
sHeprus xyMmcanaasl. Koi sxeTkiziiren MmyHai eHipy ko3 (UIMeHTI aFbIMAaFbl CyJlaHy Ke3iHJe
27,3% - 7 xypaiiner 79,9 [5].

O3eH keHopHbIHAA 20-Fa JeiliH urepy oOBeKTiNepi (TOpU3OHTTap), Kem KabaTTwl (9p
oowekrine 10-12-re neitin) OemiHai. OHIMII KaTbIHIBIFEI MEH aydaHbl OOWBIHINIA OIPTEKCI3MIKTIH
JKOFapbl JeHreli Oaiikanaapl. OHIIPUIreH MYHaHIbIH KYpaMblH/a HBIOTOHJIBIK €MEC KaCUETTepiH
aHbIKTAalTBIH  25-28% acdampTocMononapadguH KoMmoHeHTTepi Oap, Oacramkel Kabat
TeMmreparypachl TnapaduHHIH KpHCTAJJAaHYBIHBIH OacTaldy TemIieparypachlHa KakblH. by
epeKIIenikTep O3¢H KEHOPHBIH UTePY Ie alTapIbIKTall KHBIHABIKTAP TYFBI3aIbI.

MyHaliIbIH KaNJIbIK KOPbI (OHAIPUIMENTIH) op Typii engepae OacTamkbl T'€OJOTHSIIBIK
KopJapJbiH opta ecernmen 55-85% - Ha kereni. Onan nma keH aykbivaa (30-90%) sxexenereH
UTepLIIN JKaTKaH KeHOPBIHAaphl OOMBIHINA KaJAbIK Kopiap e3repyae [6].

Ocplnaiiiia, cy TacKbIHBIH KOJJaHy KabaTTapiAblH OHIIpUTyiHe Kapaill ojapiblH TaOuru
KOHE €epIKCI3 CyJIaHYbIH aHBIKTaiapl. MyHall KEeHOPBIHAAPBIHBIH KOMIIIr Kem KaOaTThl.
CoHbIMeH KaTap, KabaTTap KOJJIEKTOPIIBIK KacueTTepi OoibIHIIA O1p-01piHEH epeKIleIeHe /1l )KIHe
onap/ipl Oipiiecin urepy KesiHJie KeHOPbIH OOMBIHIIA MyHai/IbIH O1pKEJKi BIFBICYBl KaMTaMachl3
eTiIMeN 1, O OTKI3TiI KabaTTap MEH aiMakTap/a KalJbIK MYHAWIbIH Maiiia O0yblHA XKoHE
OHJIIpUTY1 KUbIH OHIPIJIETIH KOpaapAblH Maiaa O0IyblHa dKeNei.

Ken xabarThl maiijaniany 0ObEKTUIEPIH KAJIBINITACTBIPY apKbliIbl OypbIHFBl TM/I-HBIH 1pi
KEHOPBIHIAPBIH CYJIAHABIPY OAICTEpPIMEH Wrepyre eHrizy kKabaTTapabl eHIIpYIiH OipKeiki
€MECTII jKOHEe MyHal aimy Kod(p(UUUEHTIHIH TeMeHJeyl, Cy-MyHaill (haKTOPBIHBIH YJIFAlObl,
naiianany Mep3imzepi )koHe T. 0. CHSKTBI €JIeyIi KarbIMChI3 canjgapra okeni. Kem kabaTTsl
naiiianany oObEKTIIepiH KYPY apKbUIbI IIETEN/IE CYJIaHAbIPY 9ICTEpIMEH MYHall KEHOPBIHIaPbIH
UTepy HOTHXKENIEPiH 3epTTey COHBIMEH KaTap KadaTTapabl KalblHIBIFEl OOUBIHINA CYTaHABIPYMEH
KaMTy ©T€ TOMEH €KEHIH KepceTTi, oprama ecemnmeH 50% - maH acmaiiipl, €H TOMEHI1 MOHAEpl
mramamen 20% keiie onaH aa ToMeH. AWmanaThlH CYJIbIH €19Yip YJeci jKeKelereH Tap Kecy
apaJbIKTapblHa KEJiN Tyceai, Oyl eHAIpyIlll YHFbIMajapJarbl MYHaWJbIH COJI apajbIKTapJaH
KalTapbUTYbIH, COJIaH KeWiH OJIap/bIH Te3 KOHE KapKbIH/bI CyJaHybIH JKY3€Tre achbIpabl.

MyHaii eHipy /i KapKbIHIATy Maceneci MyHai eHAIpyIiH TYPaKThl KYJAbIpaybIMEH, OHal
KOJI JKeTIMI1 OeNICeH 11 KOpIapAblH CapKbITYbIMEH, KHUBIH OHAIPITICTIH MyHall KOpJIapblH OHIIpY Il
KApKBIHIATyIBIH THIMJII TEXHOJIOTHSIIAPBIHBIH KOKTHIFBIMEH OaliJIaHBICTHI.

KeyekTi opTaHblH MaHBI3AbI THIPOJUHAMHUKAIBIK CUMIATTAMAIAPBIHBIH Oip1-0TKI3TIIITIK-
KabaTTapAbIH CYWBIKTHIKTAp MEH ra3aap/sl 03 O0WbIHAH CY3y KaOuneTiH aiitaapl. KeyekTi opTanbiH
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OTKI3y KaOineTi oTKi3rimTiK K03 UIMEHTIHIH ImamMackiHa OaiaHbICThl. COHJIIBIKTaH YHFBIMA
MeH KaOaTThIH ©H/AIpYy MYMKIHIIKTEpl ¢ OTKI3TIIITIK Memiepine OainanbicTbl. MyHait eHAipy
kod(uimenTi urepy KYMECIHIH MaHBI3Ibl TEXHOJIOTHSUIBIK KOPCETKIMTEPiHiH Oipl peTiHe
OTKI3TIIITIK MemepiMeH e aHblKTanaabl. Ochbl yaKbITKa JCHiH TEOPUSIIBIK, 3€PTXaHaJbIK
3epTTeyJIep MEH YJIKEH MPaKTHKAIBIK TOKIPUOESHI JKaJIbUIay HETi31HIe KaOaTThIH OTKI3TIIITIK
KOX(p(UIMEHTIHIH oOpTalia MOHI HEFYpJIBIM Kell 0oJica, MYHaWIbIH COHFBI JKCTPAKIIUSI
KO3(PUITMEHTI COFYPIIBIM KO OOJIATHIHABIFBI JOICIACHI.

TynOanbiH maiiga GONMYBIHBIH ©3TepreH JKarJainapbiHa OaillaHBICTBI MyHail KabaTTapsl
OIpPTEKTI KEYEKTi OpTa eMecC, OTKI3TIII MYHalFa KaHBIKKAH KYMJIbl HEMECE OKTaC KoHE OTKI30eHTIH
ca3 HeMece 9KTac KabaTTapbl, JIMH3aJIap MeH KadaTianap/IbiH KYHeci3 aybICybl OOJIBIN TaObLIA b

CyHBIKTBIKTApABIH ~ ©3apablFbICYbl  TYPFBICBIHAH  KabarTrapAbslH  OipTeKci3Airi
(MakpoOIpTEKCI3/IiK) XKOHE KeyeKTi opTa (MUKPOOIpTEKCi3/IiK) abiparbuiansl [4,6].

OJieTTe, MyHalt KCHOPBIHIAPBIH UTEPY TOKIPUOECIHIE MUKPOOIPTEKCI3MIKTI KOJIJIEKTOPJIAp
OipTekTi OONBIN caHamanbl. AJaia, MYKUST TEKCEpreHje, oyap OipTekci3 OOJBIN IIbIFaIbI.
MuxkpoOipTeKCi3AIKTI KOJIEKTOpIapIarbl KEYEKTepAiH eleMIepl oTe KeH AUana3oHa e3repel
- 0,1-nen 500-1000 mxm-re aetiin [3]. Tay KbIHBICTapBIHBIH (PAKIHMSITBIK KYPaMbl HEFYPIIBIM 3P
Typai Oolica, KeyeKk apHaJapbIHBIH KOJIJEHEH KHUMAachl MEH O€TiHIH KacHUeTTepl COFYPJIBIM Kell
e3repyl MyMKiH, OVJI KeyeK KEHICTITiHIH MUKPOOIPTEKCI3NIriH aHBIKTaNIbI.

Qoicmiy mexnonozusacwl. KeyekTi opTaHblH MUKpPOOIpTEKCi3Airi (Keyek emeMIepiHiy
YKOHE CYJIaHY/IbIH ©3TePTIITIT1) MYHANIBIH CyMEH KoHE 0aCKa )KYMBIC ar€HTTEPIMEH BIFBICYBIHBIH
TOJIBIKTBIFBIH aHBIKTAWTBIH HET13r1 (hakTopiapabiy Oipi 6oJbin TabbLIaab! [3].

MyHaii  KaOaTTapblHBIH KCEYEKTI  OPTACHIHBIH  MUKPOKYPBUIBIMBIHBIH  MAaHBI3IbI
cunaTTaManapbIiHbIH Oipi-onapiabiH OeTiHiH cylaHybl. MyHail KaOaTTapbIHBIH KBIHBICTAPHI YIII
Heri3ri Tonka xikreneni [7]:

1. runpodunbai SKbIHBICTAP - CY-MYHail >KaHACy »a3bIKTHIFBI O wmen xartel Ger
apachIHIaFrbl CyJaHy OYPHIIIbI 90°-s1eH a3;

2. ruapooGThI KBIHEICTAp - KOHTAKTLH & bUTFATIAHIBIPY Oypeimsl 90° neH acasr;
3. alfHpIMaJbl BUTFATABUIBIKIICH CUTIATTANIATBIH Tay KBIHBICTAPHI, SIFHU CY MEH MYHalMeH

6ipneit @ cymanran — Gaitnanbic Gypsimbr mramamer 900,

Karan runpodunpal sxpiHbICTapaa OailiaHblc OypbIIIBI HNre, an TUApoQoOTHl Tay
KbIHBICTaphI 1800 — re yMThUIABL.

Aoicmi Konoany Hamudicenepin manoay

Kybic emmemi oHE KOJUIEKTOPABIH CyJaHybl, MyHaill >KOHE CyJbIH IlIE€KapachlHJa
(dazaapanblK KepuIyre KaThICThl, MEHUCK KYBICBIHAA OOJIIHIEH, CyJTaHAThIH JKOHE CyJIaHOAWThIH
(azanap/ia KbICbIM alibIpMaIlbUIBIFB, SIFHU KEYEeKT1 OpTaja apajacriaiThlH CYHBIKTHIKTap (MyHail
MEH Cy) 00JIFaH Ke37Ie OJap IbIH KO3Faly YP/Aicl KanuUISIPIBIK KBICBIMMEH OaKblUIaHaabl [6].

MyHall TaMIIBICBIH CyYMEH TOJNTHIPbUIFAH aiHbIMalbl KaHAIJaH bIFBICTRIPY YIIiH
KaIWJUISPIBIK KbICBIM/IBI )KEHY KEepeK:

1 1
Pk =20(———)" (1)

r2 rl
MYHJaFbl, P - KEyeK KaHaIbIHAAFbl KaNWUIAPIBIK KbICBIM; o - MyHail MeH Cy
apacbIHJarbl OETTIK Kepuly, OJ OJaplblH >kaHacy O€TiH a3aliTyra ThIpbicaabl, I, , I, -

coliKeciHIIIe.KeyeKTl apHaHbIH YJKEH oHE Killll paJnyChl.

Kanunnsapaslk KymTep-MyHaiel O6ipTeKkci3 KeyekTi opTaja ycTayJblH Herisri ce0ebi-
MYHa#Ibl CYMEHBIFBICTYPBI KE€31H/1€ KIIBIK MYHAWIIH KaHBIKTBUTBIFBIH aHBIKTAMIBI, aJT YHFBIMA
TYII MaHbl aliMarblHBIH Cy KaHBIKTBUIBIFBIHBIH JKOFapbUIaybIMEH OJlap MYHaMJbIH KabaTTaH
YHFbIMara TYCYyiHe K01 OepMen/i.

MyHaiinpl cymeH aimy kesiHae (azaapaiblk KepHey o = 25-30 MH/M, xanuuisipibIk
KbICBIM aibIpMAlIbUIBIFBl THAPOJUHAMUKAIBIK KbICBIM I'DAJUEHTIHEH YJIKEH, SIFHU Py, - Py, =
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20 Cos 6?(i — i) > % MyHaii TamiibIchl Ko3rasbicebl3. @azaapansik kepuey 0,001 MmH/M neitin

r-2 2
TOMCHACTCH X(afﬂaﬁﬂa KalmWJUIAPJIBIK KbICBIM aﬁBIpMaIHbIJIBIFBI HOJIT'C )KOHC THAPOJNHAMUKAJIBIK

o A . .
KbICBIM aMbIpMalllblJIbIF BIHAH |_p as 60.]'[21,[[}31 . M¥HaI/I TaMIIBICBI CPK1H I[e(l)OpMaL[I/ISIHaHaZ[bI JKoHC

KYBIC TECITiHIH TapbUIybl apKbUIbl KO3Faia[pl. KanmuyuiapiblK KyIITEpIIiH SCEpiH KO0 Ke3iHe
MYHaWJIBIH TOJIBIK BIFBICYBbIHA KOJ jkKeTki3ineai (95-98 %). byn xarnaiina KaOaTThIH CyJaHYbI
MyHall eHAIpyIiH THIMAUTITIHE aliTapIIBIKTal ocep eTei.

CyYHBIKTBIKTApAbl CY3Y TYPFBICBIHAH MHKPO-OIPTEKCi3 MyHal KOJUIEKTOpJIapblH OipHEIe
coptTapra 6exyre 00saabl: KaOATTHI-0IPTEKCi3, alMaKTHIK-01pTEKCi3, JKaphUIFAH-KEYCeKTI KOHE T.
0. [6]. Byn Typnepi myHail KabaTTapbIHBIH OIpTEKCI3Ziri CYHBIKTHIK aFbIHIAPBIHBIH OipKemKi
€MECTITIH JKOHE MYHall eHIipyre Keaepri KelTipim, KYMbBIC areHTiHIH KaOaTIeH KaMThbLIybIH
azalTansl.

KabarrapasiH KabaTThl OipTeKCi3airi-0ipTeKCi3MIKTIH KeH Tapairad Typi. by tyHOGaHbIH
naiaa 60y curarbiHa OailJIaHbICTHI.

KabGarteiH  eTkisrimTiri  OoifblHIIA KabaTTanFaH OipTekci3miri jgenm  KaOaTThIH
KaJIBIHIbIFbIHA OaillaHbICThl KabaTTap OOWBIHINA OpTamia OTKI3TIIITIK MOHACPIHIH e3repyiH
TYCIHY KepekK.

biprekciz kabaTThIH KaOaTTapbIHBIH OTKI3TIMTITIHIH MUHUMAIIABl JKOHE MaKCHMAJIIbI
oprama MoHIepi Oip-Oipinen 2-3 ece epekmeneHemi. byn MoHumepain Oipiiama yiIKeH
albIPMaIbUIBIFbBI AJIBIHBII TACTAJIMANIbI.

KabatTapapiH 6ipTekci3 OTKI3TIIITITT MyHai Oepy/1iH AMHAMUKACHl MEH MOJIIIepiHe YIKEeH
ocep erexi. KoMMepuusibIK jKoHE TEOPHSUIBIK 3€pPTTEYJIep KOPCETKeH e, MyHaal OipTeKci3airi
Oap MyHaii KEHOPBIHAAPBIH/IA CY-MYHali OaillaHbIChl ©Te OIpKENKi eMec KO3Fallabl.

Kabarter Giprekci3 i KabaTTapaarbl BIFBICTBIPFBINI areHTIICH KaMTYbl CHITATTAUTHIH CY-
MyHaii OalIaHBICBIHBIH (OpMachl KaMWUIIPIBIK JKOHE THUAPOAMHAMUKAIBIK KYLITEPIiH
KaThIHACBIMEH aHBIKTAJIA]IbI.

bapneirel  Oipaeit cy3y JkarmaiblHAa KamWUIISPIBIK CYWBIKTHIK aJMAaCybIHBIH ocepi
HETI31IHEH CYIbIH aiflay O KbULIaMABIFBIMEH aHbIKTanansl [3]. Cy-myHail OalaHbICHIH
UIrepineTyAiH 9MeTTer KbuaamabkTapbiaaa (KeuibiHa 100-150 M) CyabIH ©TKI3TIIITITT TOMEH
KabaTIanapra Kanwuispislk eHyl 0,6 M jkeTyl MyMKIH.

1-cyperte exi KabaTThl KaOATTaH BIFBICTHIPY (PPOHTHIHBIH KOH(PUTYpaIHsIChl KOPCETIITEH.
1 a-cyper >xorapel eTki3rimn Kabarrapmarbl (K1) cy-MyHail KOHTAKTICI OTKI3Tilll emec
kabarrapmarel (K2) cy Oacy ¢QpoHThIHAH emdyip O3FaH Ke3[Ie CyIOblH JKOFaphl aiinay
KBUIIAM/IBIFBIHA COWKec Keneni. by skarmaiina pIFpICY (POHTBIHIAFBI KAIMJUISPIIBIK CYHBIKTBIK
JIMacCybIHBIH dCepi CaJbICTBIPMaIbl TYPE a3 )KOHE CyChI3 Ke3eHAer1 MyHal aimy ko3dduuunenTi ic
JKY31HJIe Ka0aTTacKaH BIFBICY CHI30ACHIMEH aHBIKTAJIAbl. OTKI3TIIITIIT TOMEH MYHaWIbl amy
KalaTIIackl HEri3iHeH Cy KaOaThIHBIH UTepy Ke3eHIH e JKYPe/li.

Exinmn sxarmaiiga (1 6 cyper.) *oFapbl ©TKI3TII KabaT OOMBIMEH I'MJIPOJMHAMHKAIBIK
CY3Y KbUILIAMJIBIFBI MEH KaMMUISPIBIK CYHBIKTBIK aMacy KbUIIaMIbIFbl apachlHAAFbl KAThIHAC
THIMI MOHTE COMKeC Keel.

16 cyperTe TOMEH BIFBICY >KBUIIAMIBIFBIMEH €Ki KabaTThl KabaTTarbl Cy-MyHai
OaillaHBICHIHBIH OpPHBI KOpceTUIreH. by jkarmaiiia eTKI3TIIITIIT TeMeH KabaTina OONbIHIIA Cy
(GPOHTHIHBIH 03ybI OalKanaapl. OTKI3TIMITITI KOFaphl KalaTIia KeJJAeHEeH OarbITTa OTKI3TIIITIT
TeMeH KalaTiiara KaluUIIpJIbIK €HY YIIiH )KbUIKbIMAIbI Cy K31 OOJIBIN TaObLIa IbI.

142



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

i Bo,qa i f' % / / ~

/ //éechb : Ajz

o M b / ‘ s
mona’ 7 lnekre ) A,
o

BN/ ak

= eoma U MeeT ] K

1 cyper. Exi kabaTThl KabaTTaH BIFBICY (POHTHIHBIH KOH(UTYPALIHSICHI
K 1 — »KoFapsl ©TKI3rimI KabaTia,
K 2 — ToMeH oTKi3rim Kadarma;

Kopvimuinowt

6 KeHOpHBIHBIH 16 0O0BEeKTICI YHIH JaepekTep OOHBIHIIA Hrepy KOpCeTKImTepiHe
MYHaHIBIH CYBIH BIFBICY JKBIIIaMIBIFBIHBIH 9CEPIiH Taliay HETi3iHJe MbIHAIail KOPHITHIH/IbLIAD
KacaJIbl:

- JKalNmbl MYHaWOeprimrtik KaOaTThlH OTKI3TIIITINI MEH MakKpo OipTeKci3firide
0alJIaHBICTEHL,

- MYHaMOeprilTIKTIH Kalbl KO3QQHUIMEHTIHIH apTybl CyAbIH MeJIIepiHe OalIaHbICThI,
Kyy Kabatel, ol KabarTeiH 1,5-2,0 KeyekTi kejieMiHEH ToMeH 0oimaysl kepek. COHBIMEH Karap,
OTKI3TII KOJUICKTOpJIAp YINIH OYJI MOH a3, OTKI3TIIITIM TOMEH KOJUICKTOpJap MEH OipTeKci3
KabaTTap yIIiH OyJ1 MoH YJIKEHipeK.
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AHAJIN3 BJIUSHUS CKOPOCTH BRITECHEHUSI HE®TH BOJIOM B
HEOJHOPOJHOM IIVIACTE HA TIOKA3ATEJIM PASPABOTKHA
MECTOPOXIEHUA

Koiimmua Axkmapana UtemrenoBHa
EcenoB ynuBepcurerti, Akray K., Kazakcran

AHHoTauus. B 310il cratbe Obula paccMoTpeHa mnpoOieMa HWHTEHCHU(PHKALMU J00bIYU
He(TH, yCcTOHuuBBIH craj 100bYM He(TH U BIMSIHUE CKOPOCTHU C/ABUTa BO/BI Ha HepTh. Bmecte ¢
TEM, MPOCIONKN OTINYAIOTCS APYT OT ApyTa MO KOJUIEKTOPHBIM CBOMCTBAM U MPH UX COBMECTHOM
pa3palboTke He 00eCIeYnBatOTCsl PABHOMEPHOTO CIBUra HEPTU 110 MECTOPOXKICHUIO, YTO IPUBOIUT
K 00pa3oBaHMIO OCTaTOYHOM He(PTH B MPOHUIAEMBIX CJIOAX M 30HaX U OOpa30BaHUIO
TPYIHOJOCTYIHBIX JOOBIBAIOLIMX 3anacoB. BHeapeHne kpynmHbIX MecToposkaeHuit OpBiiero CHI
B pa3pabOTKy MeToJaMH OpOUIeHHUs IyTeM (OPMHUPOBAHUS OOBEKTOB MHOTOATAKHOU
AKCIUTyaTaly MPUBEJIO K CEPbE3HBIM HEraTUBHBIM IOCIEICTBHUAM, TAKMM KaK HEPAaBHOMEPHOCTh
JOOBIYM TUIACTOB U CHIWXKEHHE Kod(¢uiueHta NoO0bMM HE(PTH, yBEIMYEHHE BOJHO-HE(PTSHOIO
daxTopa, CpPOKOB OJKCIUTyaTauuud U JAp. MccienoBaHue pe3yiabTaTOB OCBOEHHMS HE(TSIHBIX
MECTOPOXKJICHUM METOJAaMHM OpPOCEHUS 3a pyOeKoM IyTeM CO3aHUSI OOBEKTOB MHOIO3TaXKHOTO
MIOJIb30BAHUS TAKXKE MOKA3aJ0, YTO OXBAaT OPOCEHHEM ILIACTOB IO TOJIIMHE OYEHb HU3KWM, B
cpenneM He Oonee 50%, MUHUMaTBHBIC 3HAYCHUs O0KoJi0 20% MHOT/Ia aXke HIKe. 3HAYNTEIIbHAS
JI0J1s1 IEPEKAYMBAEMON BOABI IIOCTYMAET B OT/IEJIBHBIE Y3KUE NHTEPBAJIBI PE3AHMS, UTO MO3BOJISIET
OCYILIECTBJIATH BO3BpAT HEPTU U3 ITUX MHTEPBAIOB B JT0OBIBAIOIINX CKBAXHHAX C MOCIETYIOIINM
UX OBICTPHIM M HHTEHCHBHBIM CMaYHBAHUEM.

KuroueBble ciioBa: MecTOpoKIeHUE, CKBaKMHA, HEPTH, Ta3, pa3paboTka, HedTeoTnaya,
nepekayka, 100b4a, HEOAHOPOJHOCT, IIIACTOBOE JaBJIEHUE, KUIKOCTb.
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ANALYSIS OF THE INFLUENCE OF THE RATE OF OIL DISPLACEMENT BY
WATER IN IN A HETEROGENEOUS FORMATION ON DEVELOPMENT
INDICATORS DEPOSITS

Koishina Akmaral
Yessenov University, Aktau, Kazakhstan

Abstract: In this article, the problem of oil production intensification, the steady decline in
oil production and the effect of water shear rate on oil were considered. At the same time, the layers
differ from each other in reservoir properties and during their joint development, a uniform shift of
oil across the field is not ensured, which leads to the formation of residual oil in permeable layers
and zones and the formation of hard-to-reach producing reserves. The introduction of large deposits
of the former CIS into development by irrigation methods through the formation of multi-storey
operation facilities has led to serious negative consequences, such as uneven production of reservoirs
and a decrease in the oil production coefficient, an increase in the water-oil factor, service life, etc.
The study of the results of the development of oil fields by irrigation methods abroad through the
creation of multi-storey facilities also showed that the coverage of irrigation layers in thickness is
very low, on average no more than 50%, minimum values of about 20% are sometimes even lower.
A significant proportion of the pumped water enters separate narrow cutting intervals, which allows
for the return of oil from these intervals in producing wells, followed by their rapid and intensive
wetting.

Key words: field, well, oil, gas, development, oil recovery, pumping, production,
heterogeneity, reservoir pressure, liquid.
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AHHOTanus

Koppo3us TpyOonpoBoJOB sBISETCS ONHOW W3 IVIABHBIX NMPUYMH CHMXKEHMS UX CPOKa
CITy’)KOBI ¥ 9KCIUTYaTallMOHHBIX XapaKTepHCTUK. TpyOOrpoBOIbI MOIBEPratOTCS arpeCCUBHOMY
BO3JCUCTBUIO pa3IM4YHBIX BHEIIHUX (PAKTOPOB, TAKMX KaK XUMHUECKHE COEIUHEHMS,
TEMIIepaTypHbIe KoJeOaHUsl, MEXaHMYECKHUE HArpy3Kd M T.I., YTO CIIOCOOCTBYET pPa3BHTHIO
Koppo3un. OxHuUM U3 Haubosee HPPEKTHUBHBIX METOJOB 3alUTBl OT KOPPO3UU SBISIETCS
UCIIOJIb30BaHUE TIOJIMMEPHBIX IOKPBITUM, KOTOpblE OOpasyrOT HAAEKHBbIM Oapbep Mexay
METAJIJIMYECKON MOBEPXHOCTBIO U arpecCUBHOM BHEUIHEW cpenoi. B crathe paccMaTpuBaroTCs
COBPEMEHHBIC JOCTIDKEHHUS B 00JacTH NPUMEHEHHS NOJMMEPHBIX HOKPBITUH JJIs 3allUThI
TpyOOIPOBOJOB, UX OCOOEHHOCTH, IPEUMYILIECTBA U HEJJOCTATKH, a TAKXKE METOJIbl HAHECEHUS U
o0yacTu MpUMEHEHUs. AHAIU3UPYETCS IUPOKHUM CIIEKTP MOJMMEPHBIX MaTepUaIOB, TAKUX Kak
SIOKCHUJHBIE, IOJIMYPETAHOBBIE M IOJMATUIICHOBBIC IIOKPBITHSA, & TaKXKE IEPCHEKTUBBI HX
JAbHENIIETO COBEPIICHCTBOBAHUS C UCII0JIB30BAaHUEM HAHOTEXHOJIOTH.

KiroueBble ci10Ba: KOppo3usi TPyOOIPOBOJOB; IMOJMMEPHbIE MOKPBITHS; 3alllUTa OT
KOPPO3UH; 3IOKCUIHBIE TOKPBITHS;, IOJIMYPETAHOBBIE ITOKPBITHS; TEXHOJOIMU HAHECEHUs
HOKPBITUS; THHOBAIMK; TPYOOIPOBOHbBIE CUCTEMBI.

Beenenue

Kopposus TpyOOInpoBOIOB SIBISIETCSI OJHOW M3 HanOOJee 3HAYMMBIX U JIOPOTOCTOSIITNX
npobaeM, ¢ KOTOpPOM CTaJKMBAIOTCS pasziIMuYHble OTpPacid MPOMBIIIJIEHHOCTH, TaKHe Kak
HedTera3opasi, SHepreTuueckasi, Xumudeckas U BojocHaOxeHnue. [Ipodrema koppos3uu Tpedyer
KOMIIJIEKCHOTO MOJIX0/a, MOCKOJbKY OHa MOXET IMPHBECTH K pa3pylICHUI0 MEeTaJUIMYECKHX
KOHCTPYKLUH, yTeuKaM, aBapusM M JaXe 3KoJorndeckuM kartactpodam. OnHuM u3 Haubosee
3(QPEKTUBHBIX METOJIOB 3alllUThl TPYyOONPOBOAOB OT KOPPO3UM SBIAIOTCA MOJUMEpPHBIE
MOKPBITHSI, KOTOPBIE TPUOOPETH IHUPOKOE PACHpPOCTPAaHEHHWE B TOCIEIHHUE ACCATHICTHS. DTH
HOKPBITUSL 00ECHEeUnBAIOT HAAEKHYIO 3aIIUTYy OT BHEIIHUX M BHYTPEHHUX (aKTOPOB,
CIOCOOCTBYIOIIMX KOPPO3NOHHBIM TIporieccaM. B maHHO# cTaThe paccMaTpuBaeTcsi COBpEeMEHHOE
COCTOSIHUE 3alIUTHI TPYOOIIPOBOJIOB OT KOPPO3UHU MOJTUMEPHBIMU MOKPBITUSIMH, UX OCOOEHHOCTH,
NpEeuMyIIecTBa M HEJOCTATKH, a TAK)Ke TEHACHIIMN U TIEPCIIEKTHUBBI Pa3BUTHUS 3TOH TEXHOJIOTHH.

Koppo3sus Tpy6ornpoBoioB - 3TO MPOLECC Pa3pyLlIEHHs] METAIOB, KOTOPbIM MPOUCXOIUT
MO/ BO3JICHCTBUEM XHMHUYECKHX, (PU3NUECKHX WU OMOJOTHYECKHX (PaKTOPOB. DTOT MPOIIEeCC
MOYKET MPOSBIATHCS B pa3HbIX (OPMax, TAKUX KaK paBHOMEPHAask KOPPO3Hsl, TOUEUHasi KOPPO3HUs,
CTpeccoBasi KOPPO3Hs, a TAKKE B BHJIE PACTPECKUBAHUS MaTepHala Mo BO3ICHCTBHEM Pa3TnIHbBIX
Harpy3ok. B ciydae TpyOONpOBOJHBIX CHCTEM KOPPO3HMsS MOXET MPOMCXOAUTh Kak Ha
BHYTpPEHHEH, TaKk ¥ Ha BHEUIHEH moBepxHOCTH TpyO. BHemIHAsS Koppo3ust 0COOEHHO omacHa, Tak
KaKk OHAa MOKET NMPUBECTH K OBICTPOMY pPa3pyLICHHIO TPyOONpOBOAA, OCOOCHHO B YCIIOBHSX
BO3/ICHCTBHUSl arpecCHBHBIX (DaKTOPOB OKPYXKAIOIIEH cpenbl, TaKUX KaK BJlara, XUMHUYECKH
aKTUBHBIE COCIMHEHMS, BEICOKAsl TEMIIEpaTypa, COJIeHas BOJIA, KUCIOTHI U 1menouu [1].
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MaTtepuajbl H MeTOABI HCCIET0OBAHUSA

Jnst 6opr0OBI ¢ KOppo3ueil TpyOonpoBoOB pa3paboTaHbl Pa3MTUYHBIE METOJbI 3aIHTHI.
OnHuM U3 caMbIX 3PPEKTHBHBIX U IIUPOKO MPUMEHSIEMBIX METOIOB SIBJSCTCS HAaHECEHHE Ha
HOBEPXHOCTh TPYOONPOBOJOB PA3IUYHBIX AHTHKOPPO3MOHHBIX TOKPBITUH, CPEId KOTOPBIX
MIOJIMMEPHBIE TOKPBITHS 3aHUMAIOT Beaylnee mecto. [loaruMepHble MOKPBITHS 00JalaloT PsIoM
3HAYUTENbHBIX MPEHMYILIECTB, TAKUX KAaK BBICOKAsh CTOMKOCTh K XMMHUYECKUM BO3JCHUCTBHSM,
MEXaHHUYECKUM MOBPEKICHUSIM, a TAKXKE JITUTCIBHBIA CPOK CITY)KOBI. DTH MOKPHITHS CIIOCOOHBI
obOecrieunBaTh HAACKHYIO 3alIUTy TPYOONPOBOJOB B CaMbBIX Pa3HOOOPA3HBIX YCIOBUSIX
AKCIUTyaTalluy, YTO JIeIAeT UX BOCTPEOOBaHHBIMU BO MHOTHX OTpacisix [2].

[MonuMepHbIe TOKPBITHS TPEACTABISIFOT COOOM CIICIMaIbHbIC TUICHKH, 00pa3yrolyecs Ha
MIOBEPXHOCTHU TPYOOIPOBOIOB U3 MOJUMEPHBIX MaTEPUAIOB, KOTOPhIC HAHOCSATCS Ha METaJLT JIJIst
co3manusi Oapbepa MEXAY METAUIOM M OKpyKaromed cpemnoit (puc.l). DTH MOKPHITUS
NPEJOTBPALIAIOT KOHTAaKT METaula C KHUCJIOPOJOM, BIIAroi, XUMHUYECKUMH BEIIECCTBAMU U
JPYTMMHU arpecCHBHBIMU (paKTOpaMH, KOTOPBIE MOTYT CIIOCOOCTBOBaTh Pa3BUTHIO KOppo3uu. B
3aBHCUMOCTH OT COCTaBa M XapaKTEPUCTUK IOJMMEPOB, MOKPHITHS MOTYT 00JIaJaTh pa3HOU
CTEICHBIO 3aIUThI, YTO MO3BOJISIET MCIIOIB30BaTh UX B PA3JIMYHBIX yCI0BUsX [3].

Onnemka

lNonumep

lMonumepHsilti Komnozum

Pucynoxk 1. [Ipumep nonuMepHOro moKpheITHs Ha TPyOOIPOBOJIe

Ha ceroansmnmii 1eHb CyIIECTBYET HECKOJIBKO THUIIOB MOJIUMEPHBIX OKPBITUMA, KOTOPBIE
WCIIONIB3YIOTCS JUTSI 3aIUTHI TPYOOTIPOBOIOB OT KOppo3uu. OJTHUM U3 CaMBIX PACIIPOCTPAHEHHBIX
BHJIOB SIBJIIETCS SMIOKCUIHOE TIOKPBITHE, KOTOPOE MPUMEHSETCS AJI 3allUThl KaK BHEIIHUX, TaK U
BHYTPEHHUX TIIOBEPXHOCTEH TPyOONPOBOIOB. OMOKCUIHBIE TOKPBITUS XapaKTEPU3YIOTCS
BBICOKOU MTPOYHOCTBIO, XOPOUIEH aAre3uell K METaNINYeCKUM MOBEPXHOCTSAM, YCTOMYMBOCTBIO K
BO3JICUCTBUIO XUMHUECKHUX BEIIECTB, a TAKXKE JIOJITOBEYHOCTHIO (PUC.2). DTU MOKPHITUS OCOOCHHO
3¢ HeKTUBHBI AJIs 3aIUTH TPYOOIIPOBOOB, HKCILTYaTUPYEMBIX B YCIOBHSIX BO3JCHCTBHS KUCIIBIX
U IIEJIOYHBIX CPEJl, a TAKXKE PA3JMYHBIX arpeCCUBHBIX XUMHUYECKUX BEIIECTB, KOTOPHIE MOTYT
MPUCYTCTBOBAThH B KUAKOCTU WIIH ra3e, TPAHCIOPTUPYEMOM IO TPyOOIpoBOIaM.
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3MNOKCUAHOE MOKPbITUE

cranbHas Tpyba [

Pucynoxk 2. [Ipumep 31OKCHAHOTO MOKPBITHS Ha TPYOOIIPOBOIE

[IpenmytecTBa 3MOKCUAHOTO MOKPBITUSA. OTiauuue TpyO ¢ BHYTPEHHUM DSMOKCHUIHBIM
MOKPBITHEM OT OOBIYHBIX METAUTMYECKUX U3JIETUN 3aKII0YaeTCsl B HAJIMYMK  CIUIOIIHOTO
MOJIMMEPHOTO 3alIUTHOTO C0s. M3roToOBUTENHM PacCYUTHIBAIOT, YTO TPYOBI OYIyT CIYXKUTh B
TEUYEHHUE JO0JTOro BpeMEHH Mpu TeMiiepatype oT -35 1o +180 rpamycos.

DINOKCUAHOE MOKPBITHE — 3TO 3alIUTa OT 3PO3UU U KOPPO3UH, IEPENAI0B TEMIIEPATYPHI,
KaTOJHOTO OTCJIaMBaHWs, aOpa3WBHOTO W3HOCA, JEHUCTBUS arpecCHBHOW cpeabl. Kpome Toro,
TPYOBI C AMOKCHUIHBIM MMOKPBITUEM UMEIOT CIEAYIONINE IPEeUMYIIecTBa:

- ITTUTEIBHBIA CPOK CITYKOBI,

- TIOBBIIIEHHas TMPOMYCKHAas CHOCOOHOCTh CO CHIDKEHHBIM THUIPABINYECKUM
COIPOTHBIICHUEM TIOTOKA, YTO OOBSICHSICTCS aHTH(PPUKIIHOHHBIMHA CBOHCTBAMH,

- CIOCOOHOCTH MPOTUBOCTOATH ONMY>KIAOIIMM TOKAM, XUMUYECKUM PEaKIUsM, HAKUIIU,
OTJIOKEHUSIM, OMOJIOTHUYECKOMY 00pacTaHUIo;

- JIeTKasi CTBIKOBKA C MOMOIIbI0 METAJLIM3AMU U BTYJIOK. 3allUTHAs MOBEPXHOCTh IpPU
ATOM HE€ HApyILIaeTCs;

- YCTOWYHUBOCTH K CTOYHBIM BOJIaM, a TAKXKE YIVIEKUCIIOTaM U CEPOBOIOPOIAM;

- BBIIIOJIHEHWE CBOEM HEMOCPEICTBEHHOW (PYHKIMM - TIOCTOSHHBIM KOHTakT U
TPAaHCIOPTUPOBKA PA3IMYHBIX CMECEH.

Eme ozHMM MIHMPOKO HCMHOJB3YEMBIM THUIIOM MOJUMEPHBIX TOKPBITUNA SIBIISIFOTCS
MOJINYPETAaHOBBIE MOKPBITUS. DT MOKPHITHS 001aIal0T XOPOIIIel 3TaCTUYHOCTHIO, UTO TO3BOJISET
UM 3()PEKTUBHO BBIIECPKUBATh MEXAaHWYECKHUE BO3JACHCTBUS, TaKME KaK yJapbl U aOpa3uBHOE
uctupanue. [lonnyperaHoBbIe TOKPHITHS TaKKe 00J1aJal0T BRICOKOI CTOMKOCTHIO K BO3/IEHCTBUIO
yIBTPAQHUOIETOBOTO H3IYyUYEHHUS, YTO JellaeT UX OCOOCHHO TOAXOMSIIUMH JUIsl 3aIUThI
TpyOONPOBOIOB, PACIIONIOKEHHBIX B OTKPBITHIX yCI0BHAX. OHU TaKKe YCTOWYUBBI K BO3/ICHCTBUIO
XMMHYECKH AKTUBHBIX BEMIECTB, TAKUX KAK MACJIa, COJU U PACTBOPUTEIIH.

Opnoit U3 Hanboee MepCIeKTUBHBIX TEXHOJIOTUH 3alUThl TPYOOIPOBOIOB OT KOPPO3IUU
SIBJISIETCSI MICTIOJIb30BAaHUE MHOTOCJIOMHBIX TOJMMEPHBIX MOKpBITUH (puc.3). MHoOTrOCIO0MHbBIE
MOKPBITHUS MIPEICTABISAIOT COO0H KOMOMHAITMIO HECKOJIBKUX THITOB MOJMMEPHBIX MaTEPHAIIOB, YTO
MO3BOJISIET YIAYUIIUTh X SKCIUTyaTallMOHHBIE XapaKTepUCTUKH. Kaxkaplil CI10M B MHOTOCIIOWHOM
MOKPBITUM BBITIOJIHSIET CBOIO crHernuduieckyro QyHknuio. Hampumep, onuH Ciloil MOXKeT
obecreunBaTh 3aIUTy OT XUMHUYECKOTO BO3/ICUCTBUS, IPYTOM - OT MEXaHUYECKHUX TTOBPEXKICHUM,
TPETHIA - OT YAbTPa(HUOIETOBOTO U3ITYUSHHS U BO3ICHCTBUS BHEIIHUX KIIMMATHUECKUX (DAKTOPOB.
MHoOTOCI0MHBIC TOKPBITAS MOTYT OBITh aIaITUPOBAHBI K PA3IMYHBIM YCJIOBHSIM JKCIUTyaTalllu,
obecrneunBasi KOMILIEKCHYIO 3alIUTy TPYOOIPOBOAHBIX CUCTEM [4].
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Pucynok 3. Buabsl MHOTOCIIOMHBIX MTOJIMMEPHBIX MTOKPBITUIN

[MonmuBununxnopuansie (PVC) MOKphITHS TaK)Ke HALLTH IIUPOKOE TPUMEHEHHUE B 3aIIUTE
TpyOONpPOBOIOB, OCOOEHHO B MEHee arpecCUBHBIX cpefax. PVC mokpbeITus 0051agaroT Xopolen
CTOMKOCTBIO K BO3JICUCTBHIO BOJIbI, COJIEH M OpraHUYECKUX pacTBopuTtesein. OgHaKko OHU MeHee
YCTOMYHMBBI K BO3JAECHCTBUIO KUCIIOT U IIEI0YEH, YEM APYTHE TUIIBI IOTUMEPHBIX OKPBITUNA. TeM
HE MEHee, s TpyOONpOBOJIOB, KOTOPHIE pabOTalOT B MEHEE arpecCHBHBIX yCioBUsX, PVC
MOKPBITUS SIBJISIFOTCSI XOPOIIUM BBIOOPOM, TaK Kak OHM MpejarailoT pa3yMHOE COYETaHUe
CTOMMOCTH U 3aIIUTHl OT KOPPO3UH.

OaHuM M3 OCHOBHBIX (DAKTOpPOB, KOTOPBIA OMpeenseT BHIOOP THMA MOIUMEPHOTO
MOKPBITHUS JJIS 3aIUTHI TPYOOIPOBOIOB, SIBISICTCS XUMUYESCKUI COCTaB U arpeCCUBHOCTH CPEJIbI,
B KOTOPOM 3KcITyatupyercs TpyoornpoBo. Hampumep, TpyOonpoBoabl, KOTOPHIE EPEKaYNBAIOT
He()Th ¥ Ta3, 9aCTO MMOABEPTAIOTCS BO3ICHCTBUIO CEPOBOIOPOIA U YIIIEKHUCIIOTO Ta3a, 4To TpeOyeT
MIPUMEHEHHUS MOKPBITUM ¢ BBICOKOM XMMHUYECKOM CTOMKOCTBIO. B Takux cilydasx mpeanoyTeHue
OT/AeTCS SIOKCHIHBIM WM TIOJWYPETAHOBBIM TMOKPBHITHSM, KOTOpPBIE OO0JaJar0T XOpolen
YCTOWYMBOCTBIO K 3TUM BellecTBaM. B To Bpems kak [ij1si TpyOOnpoBOI0B, pabOTAIONINX B MEHEE
arpecCUBHBIX CPe/Iax, MOTYT OBITh UCIIOJIH30BaHbI 00JIee JIeeBbie TOKPBITUS, Takue Kak PVC.

OpauMm w3 Hanboyiee BaXKHBIX AacMEeKTOB, KOTOPBIA HEOOXOAMMO YYHUTHIBATH MPHU
MPUMEHEHUU TIOJTUMEPHBIX TOKPBITUNA U1l 3alUThI TPYOONPOBOJOB OT KOPPO3HH, SIBISETCS
MPOILIECC HAHECEHHsI ATUX MOKPHITUN. HaHeceHne moIMMEepHBIX TOKPBITHH TpeOyeT TIaTeNbHOI
MOATOTOBKUA TOBEPXHOCTH TPYOOMPOBOJA, TaK KaK OT 3TOTO 3aBUCUT aJre3usi MOKPBITUS K
METAJITy U €ro A0JATrOBEeYHOCTh. [loBepXHOCTh TpyO M0MKHA OBITh OYHINIEHA OT PXKABUMHBI, TPSI3U
W JIPYyTUX 3arpsi3HEHUN, 4TOOBI 00ECIEUUTh XOpPOoIlee CIETUICHHE MOJMMEPHOTO MOKPBITHUS C
MeTauioM. [[71s1 3TOro ucnonb3yroTcs pa3IMuHbIE METO/bl OYMCTKH, TAKME KaK MECKOCTpyiHas
00paboTKa, XMMHYECKasi OUNCTKA WJIM MEXaHUYECKOe IUT(OBaHUE.

[Tocne MOArOTOBKM MOBEPXHOCTH HAHOCHUTCS CJIOW MOJUMEPHOTO MOKPBITHUS, KOTOPBII
MOET OBITh HAHECEH Pa3IMYHBIMU CIIOCO0aMM, TAKUMHU KaK HamblIEHUE, KUCTEBOC HAHECECHUE
WM DJIEKTPOCTAaTHUECKOe pacmbiieHue (puc.4). MeTo HaHECeHHs 3aBUCHUT OT THIIa MOKPBITHS,
YCIIOBHM JKCIUTyaTalliyl TPyOOTpPOBOJOB M Apyrux ¢akrtopoB. Hampumep, s SMOKCHIHBIX
MOKPBITUM YacTO HCIMONB3YeTCs METOJ TOpSYEero HAMbUICHUS, KOTOPBIM oOecreuynuBaeT
PaBHOMEPHOE TTOKPBITHE M XOPOIIIYIO aIr€3HMI0 K METaJUTHUeCKOM moBepxHOCTH. [locie HaneceHus
MOKPBITUST HEOOXOJUMO TPOBECTH €ro OTBEPXKACHHE, YTO MOXKET OCYIIEeCTBISATHCS C
WCITOJIH30BAHUEM TEILIa, YIATPa(hHOIETOBOTO U3ITYUSHUS NI XUMHYECKUX PEAKIIH.
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Pucynox 4. Hanecenue nojiiMepHOro MmoKpbITHs

CoBpeMEeHHbIE TEXHOJOIMM M MaTepuajbl [03BOJIAIOT 3HAYUTEIBHO IOBBICUTH
3 PEKTUBHOCTh 3aIIUTHl TPYOONPOBOJOB OT KOPPO3UH TIOJMMEPHBIMH MOKPHITHSAMU. B
HoCJeIHUE ToJibl 0c000€ BHUMaHKE yAEseTcs pa3padoTKe MHOTOCIONHBIX MOKPBITHH, KOTOpbIE
BKJIIOYAIOT HECKOJBbKO pAa3JIMUHBIX MaTepHalioB C pa3HbIMU 3alUTHBIMU CBOWCTBaMHU.
MHorocnoiiHble MOKPHITUS MOT'YT KOMOMHHUPOBaTh SMOKCHUIHBIC, MOJUYPETAHOBBIE U JIpyrue
HOKPBITHUS [yl 00ECIeUeHUsI MAKCUMAaJIbHOM 3aIlIUThI OT KOPPO3UH B Pa3IMYHbIX yCI0BUAX. Takue
HOKPBITUSL 00ECHEeYnBAIOT 3allUTy OT BO3JCHCTBUS XMUMHMYECKMX BEILECTB, MEXaHHMUYECKUX
NOBPEXJICHUN, a TAKXKE OT BO3JACHCTBUSA yIbTPaUOJIETOBOTO M3IYUYCHHS U JIPYTHX BHEITHHX
dakTopos [4].

Kpome Toro, B mocieaHee BpeMsi akTUBHO Pa3pabaThIBAIOTCS MOKPBITH, oOsajaromume
CaMOUCLIEJSIONIMMUCS ~ CBOMCTBaMHU. Takue MOKpPBITUS MOTYT BOCCTAHaBIMBAaThb CBOIO
LIEJIOCTHOCTB 11OCJIE TIOBPEXKAECHUS, YTO 3HAUUTENIHHO YBEIMUUBAET UX J0JITOBEYHOCTh U CHUKAET
HNOTPEOHOCTh B PETYJISPHOM OOCITYKUBAHUU M PEMOHTE TPYyOOIIPOBOAOB. DTU MOKPHITHS MOTYT
OBITH MCIOJB30BaHbl JUISL 3allUTHl TPYOOIPOBOIOB, KOTOpbIE PAa0OTAIOT B SKCTPEMANbHBIX
YCIIOBUSIX, I71€ BO3MOKHBI MEXaHUYECKHE MMOBPEXKICHUS WK BO3JICHCTBIE BHICOKUX TEMIIEPATYDP.

VIHHOBAIlMOHHBIE TEXHOJOTHMH B OOJIACTH MOJMMEPHBIX MOKPBITUH TaKXke BKIIIOYAIOT
UCIIOJIb30BaHNE HaHoTexHoioruil. Hanouactuipl, no0aBisieMble B IMOJMMEPHBIE MOKPBITHUS,
MOTYT 3HAaUYUTEIBHO NOBBICUTH MX 3alIUTHBIE cBOKcTBA. Hanpumep, HaHOAmMa3bl, HAHOKEpAMHKa
WIM HAHOTPYOKHM MOTYT OBITh HCIIOJIb30BAaHbI IS TOBBIIIEHUS YCTOWYMBOCTU MOKPBITUS K
MEXAHUYECKUM TOBPEXKIACHUSAM, U3HOCY U BO3JEHCTBUIO XUMUYECKUX BELLECTB [5].

Takxke co3JaloTCs M BHEIAPSIIOTCS HAHOKOMIIO3MIIMOHHBIE MOKPBITHUS Ha OCHOBE
noJanoiaeuHOB, MOIM(UIIMPOBAHHBIX HAHOYACTHIIAMU YIJIEpoAa W KpeMHus. bmaromaps
COUYETaHMIO B PA3IMYHBIX KOMOMHAIIMAX COCTABISIONIMX MaTeprasa U Bapraliy TOJIINHBI CII0EB
HNOTEHIMAJIBbHO MOTYT OBITh JOCTMTHYTHI BBICOKME TBEPJIOCTh, IPOYHOCTh, XHMHYECKas
CTaOUIIBHOCTD, HU3KUH KO (ULUEHT TPEHUS U XOpOoIllasi U3HOCOCTOMKOCTh MOKPBITHH.

BoctpeboBaHHOCTH pa3paboTKH 00yCIIOBIIEHA OTPOMHBIM ITOTEHLIMAIBHBIM PHIHKOM COBITA
HOBOW NPOAYKIMH, BKIIOYAIOMIMM He(TAHYIO, Tra3oBylo, HedrerazonepepadaThiBaOILYIO,
XUMHUYECKYI0O U DHEPIreTHUECKYI0 OTpaciu (puc.5) M yXe CTOYAIOIIMMHUCS TpeOOBaHUAMHU K
KayeCcTBY 3alllUTHBIX MOKPBITUN TpyOorpoBoaoB. Exeroanas moTpeOHOCTh TONBKO HEPTSIHOM
IPOMBIIIJICHHOCTH B TpyOax ¢ MOKpBITHEM cocTaBiseT Boiie 80 ThIC. KM [6].
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Pucynok 5. IlorpebiieHne KOPPO3HOHHOCTORKHUX MTOKPBITHH JIJIs1 TPYO

3akiroueHue

Taxoke pa3pabaTbIBarOTCS MOKPBITUS ¢ aHTHMHUKPOOHBIMU CBOMCTBAMH, KOTOPHIE MOTYT
pe0TBPATUTh Pa3BUTHE OAaKTEpUii U MUKPOOOB Ha TOBEPXHOCTH TPYOOIIPOBOIOB, 4TO OCOOCHHO
B2)XHO B BOJIOCHAOKCHHMHU U JPYTHX OTPACIsX, TJe TpeOyeTcs: MoJiep:KaHie BBICOKOTO YPOBHS
TUTHCHBI.

Takum 00pa3oM, MOJTMMEPHBIC MOKPBITHS SBISIOTCS OJHUM M3 Hauboiee 3((EKTUBHBIX
METO/IOB 3allUThl TPyOONPOBOAOB OT KOPPO3WH, 00Jaaas BBICOKOH YCTOWYMBOCTHIO K
XUMHYECKHM, MEXAaHHYECKUM ¢ BHENIHMM Bo3aeUcTBUSAM. CoOBpeMeHHbIE pa3pabOTKH U
WHHOBAI[MK B 3TOW OOJIACTH TO3BOJISIFOT 3HAYMTEIBHO IMOBBICUTH Y(PPEKTHBHOCTH 3aIHTHI,
YIYUYIIUTh JIOJITOBEYHOCTh TPYOONPOBOJOB W CHHU3HMTH JKCIUIyaTallMOHHbIe pacxoisl. C
pPa3BUTHEM TEXHOJIOTUH W MOSBICHHEM HOBBIX MAaTEPHAIOB MOYKHO OXKHAATh JalIbHCHIIETO
COBEPILIEHCTBOBAHUS METOIOB 3aIUThI TPYOOIIPOBOIOB OT KOPPO3HH, UTO OYIET CIIOCOOCTBOBATH
ux Oonee d(PPEeKTUBHOMY U JOJITOBEYHOMY HCIOJB30BAHHUIO B PA3IMYHBIX OTPACIIAX
MIPOMBIIIUIEHHOCTH [7].
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KY¥BbIPJIAPIbI IIOJTUMEPJII JKABBIHIAPMEH KOPPO3USIIAH KOPYAY IbIH
KA3IPI'T 7KAT TAUDBI

A.A. bexkbayineBa
EcenoB YuuBepcureri, Akray K, Kazakcran

AHjgarna

KyObipnapablH  KOppo3usiChl  ONApAblH  KbI3MET €Ty Mep3iMi MeH naiijanaHy
cUnaTTaMalapbiHBIH TOMEHJCYIHIH Heri3ri cedemnrtepiHiH Oipi Oombim Tabbuambl. KyOwipiap
KOPPO3USHBIH JaMyblHAa BIKIAJl €TETIH XUMUSUIBIK KOCBUIBICTAp, TEMIIEPATypaHbIH AaybITKYBI,
MEXaHUKAIBIK XYKTEMeJIep KOHE T.0. CHUSAKTBI OpTYPJi CHIPTKBI (DaKTOpIAPAbIH arpecCcUBTi
ocepine ybipaiael. Koppo3usgan KoprayIblH €H THIMII oficTepiHiH Oipi - MeTtamn 0eTi MeH
arpeccuBTi CBIPTKBI OpTa apachlHJa CEHIMII TOCKAybUl KYPaWTBhIH HOJMMEpIi KaObIHIapabl
naiiganany. Makanaga KyObIpiapisl KOpFay YIIIH MOJUMEpIi >KaObIHIApIbl KOJAAHYABIH
3aMaHayd JKETICTIKTEpi, OJapAblH epeKIIENIKTepi, apTHIKIIBUIBIKTAPhl MEH KEeMIIUTIKTEepi,
KOJIJIaHy SJICTepl MEH KOJJaHy cajalapbl KapacThIpbUIa[bl. DMOKCUATI, MOINYPETaHAbl JKOHE
HOJMATWIICH ] JKaOBIHAAD CHSKTBHl TOJMMEpIl MaTepHajiapAblH KEeH CIEKTpi, COHJai-aK
HAHOTEXHOJIOTUSUIAPABl KOJIAHY apKbUIBI OJapAbl OJaH opi KETUIAIpYy NepcreKTUBalaphl
TaJIJaHAaIbI.

Tyiinai cezaep: KyObiprnapiablH KOppO3MUSCHL, MOJMMEPNl >KaObIHIAp; KOPPO3HsIaH
KOpFay; OSIOKCHATI >KaObIHIAp; MOJMypeTaHabl KaOblHAap; KanTay TEXHOJIOTHSIIAPHI;
WHHOBAIUSIIAP; KYOBIp KyHemnepi.

THE CURRENT STATE OF PIPELINE CORROSION PROTECTION WITH
POLYMER COATINGS

Bekbauliyeva Aliya
Yessenov University, Aktau, Kazakhstan

Annotation

Corrosion of pipelines is one of the main reasons for reducing their service life and
operational characteristics. Pipelines are aggressively exposed to various external factors, such as
chemical compounds, temperature fluctuations, mechanical loads, etc., which contributes to the
development of corrosion. One of the most effective methods of corrosion protection is the use of
polymer coatings, which form a reliable barrier between the metal surface and the aggressive
external environment. The article discusses modern achievements in the field of polymer coatings
for pipeline protection, their features, advantages and disadvantages, as well as application
methods and applications. A wide range of polymer materials such as epoxy, polyurethane and
polyethylene coatings are analyzed, as well as the prospects for their further improvement using
nanotechnology.

Keywords: Corrosion of pipelines; polymer coatings; corrosion protection; epoxy
coatings; polyurethane coatings; coating technologies; innovations; pipeline systems.
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AHHoOTanus. B Hacrosiee BpeMsi B MUpe, U3-3a HEJaBHETO CTPEMJICHUS K IepepaldoTke,
MHOTHE JIOPOXKHBIE BJIACTH PAcCMAaTPUBAIOT BO3MOKHOCTbH MCIIOJIB30BaHMS IE€PEpabOTaHHOTO
IUTaCTHKA Ha Jloporax. B nanHoi pabore npezacraBieHa Moaupukaius outyma nepepaboTaHHbIMU
IUTACTHKAMH U3 O0TX0A0B. Moaudukanus Outyma ans gopor Kazaxcrana cuyuTaercss OTHUM U3
HauOosiee MOIXOASIIMX M TOMYJSPHBIX MOAX0A0B. B 3TOll unccienoBaTensckoil pabore
ONMCHIBAIOTCS JETAM MCIOJIb30BAaHUS IUIACTUKOBBIX OTXOJOB B KadecTBe MOAM(PHUKATOPOB
OuTymMa ¢ 0COOBIM aKIIEHTOM Ha NepepaboTaHHbIE IIACTMACChl U TO, KaK OHHM MOTEHIMAJIbHO
MOTYT OBITh HCIIOJIb30BAHBI Ul YJIYUYIIEHHUsS XapaKTePUCTUK OMTyMa U JIOJTOBEYHOCTU JIOPOT.
OcHOBHBIE (U3UKO-MEXAHUYECKHE XaPAKTEPUCTUKU MOJAU(PHUIMPOBAHHOTO OWTyMa ObUIH
onpezeNeHbl Mocjie OOBIYHBIX HCHBITAHUM, MEHETPallMd MW IUIACTUYHOCTH, TEMIEepaTypbl
pa3MArdeHus U TeMIepaTypsl XpynkocTtu 1o dpaacy.

KutoueBble cjioBa: ObITOBBIE MOJIMMEPHBIE OTXO[bI; HEPTAHON OMTYM; MoauUKaLUs;
(U3UKO-MEXaHNYECKHE XapaKTEPUCTUKU.

Beseoenue

B 10pokHO# NMPOMBINUIEHHOCTH HauOoJiee MOAXOSIIMMHI KIIACCAMU TIOJMMEPOB IS
MOIUGUKALMY OUTYMOB SIBJISIFOTCS TEPMO3JACTONIIACTEI U TEPMOIUIACTHL. TepMOoIuIacTHUHbIE
IJIACTMACChl COCTaBIIsAIOT 0KoJio 80% OT Bcex Mpou3BeneHHbIX 1uiacTmacc. [loatoMmy ocHOBHYIO
4acTh OTXOJIOB COCTAaBJISET IJIACTUKOBBIE OTXO/bI Ha OCHOBE monudTHieHTepedranara (I19T) u
OHU HaXoIsAT NPUMCHCHHSA B KAYECTBE )IO63BOK IIprU JOPOKHOM MPOU3BOACTBE, TaK KaK COCTOWT B
OCHOBHOM cjoxHOro mnonuddupa. CerogHs paboT, NMOCBSIIEHHBIX Hcnonb3oBanuio [19T B
JIOPOKHOM OTpaciu HE TaK MHOTO, B YaCTHOCTH, B paborax [1-5] mokazaHo, Kak MCIOJIb30BaHHE
[I3T HemocpeacTBeHHO B ac(aabTOOETOHHOM CMeCH YIydylllaeT YCTOMYMBOCTH CMECH K
KoJeeoOpazoBaHuio. ABTOopamMu padbot [6] mokazansl uccienoBanus godasnenus [19T B cocTase
o6utymHoro Bsokyiero. Ilo pesyibraram mcciaenoBaHMs YCTaHOBIEHO, 4To goOasnenue [19T B
nuana3one 2-10 % sddexTrBHO Bo3nelcTBOBAI Ha eOpMaTUBHbBIE XapaKTEPUCTUKU OUTyMa.
JlaHHas ucciegoBaHus PEKOMEHIyeT HOBBIH crloco0 BTOPUYHOTro Hcnosib3oBanus [19T-oTxon08
AJI1 UX MIPUMEHEHUSA B COCTAaBE 6I/ITYMHOFO BSDDKYIICTO.

ITocnennee roapl ycinoBHs paOOThl JOPOXKHBIX OHUTYMOB B IOKPBITHMM IO3BOJIMIIN
chOpMyIHpPOBATh HEKOTOPHIE TPEOOBAHUS K HCIOIB3YEMYIO IOJIMMEPOB, KOTOpHIE Hambolee
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MPUTOJIHBI ISl TOJTYUYEHHs! MOJIMMEPHO-OUTYMHBIX BSDKYIIMX C 33JJaHHBIMH cBoWicTBaMu. To ecThb
MOJICKYJIbl TIOJINMEpPa TOJDKHBI 00JIafiaTh CKJIOHHOCTBIO K aCCOLMAIMHM M JOJDKEH XOpOIIo U
OBICTPO pacrpeAensThCs B TUCIEPCUOHHON cpee Outyma 0e3 nectpykuuu. [lomumeps! JOMKHbBI
00pa3oBbIBaTh B OUTYME CTPYKTYPHYIO CETKy. JTa CTPYKTypHas CeTKa JOJDKHA COXpaHSeT
3JIACTUYHOCTD MpHU TemnepaTtype 10 MuHyc 60 °C u mpodyHOCTh MpU TemrepaTypax He Huxke 60
°C. B maHHOM Hay4YyHO-UCCIIEIOBATEIbCKONW pabOTe N3YyYEHO BIMSHUE MMOJTUMEPHBIX OTXOJ0B Ha
bu3NKO-MEXaHUYECKUE XapaKTEPUCTUKH MOAUPHUIIMPOBAHHBIX OUTYMOB.

Mamepuanvt u Memoowvl ucciedo8anus

B kaudecTBe 0OBEKTOB HCCIIEIOBAHMS HCIIOJIB30BAIN MOJMMEPHBIE OBITOBBIE OTXOIBI Ha
OCHOBE IUJIACTUKOBBIX OyThUIOK. [lomuMmepHble OTXOIbI MOJIYYEHBI METOJOM MEXaHHYECKOTO
peuukiauHra. CyTh 3TOr0 METO/1a COCTOUT B MEXaHUYECKOM M3MEIbUEHHUH TUIACTHKOBBIX OTXO0B
C LENbI0 JalbHEHIIed TepMUYECKOW 00pabOTKM U TMOJY4YeHHs] KaueCTBEHHOTO ChIphsi. B
HACTOSIIEM UCCIIEJOBAHUY JUIS TPUTOTOBICHHS MOIU(PUIIMPOBAHHOTO OMTyMa ObLT UCTIOIb30BaH
outrym wmapku BHJI 100/130 mpousBoactea TOO «CII CASPI BITUM» (KazaxcraH).
Xapakrepuctuka outyma HeTssHOM nopoxubiit Mmapku bH/{ 100/130 npuBenena B Tabmwue 1.

Tabmuna 1 — Xapakrepuctuka Outyma Hedrsaaoro gopoxuaoro mapku bHJI 100/130

Ne HanmenoBanue nokasarens HopmaTtuBHbIe dakTHyeckoe Meron
MOKa3aTeNu 3HauYCHUE UCIIBITAHUS
mapku bH/

100/130
1 | 'myOuHa TpPOHWKAHUS WIJIBI, HE 101-130 113 CT PK 1226
HUXKe, npu temieparype 25 °C,
MM
2 | Temneparypa pa3MardeHusi 1o 43 44 CT PK 1227
Kulll °C, ne Hike

3 | PacTspkuMmocTh, He MeHee: Npu 90 >150 CT PK 1374

temmnepatrype 25 °C, cm

5 | Bsskocth auHamuyeckas mipu 135 180 352 CT PK 1210

°C, MmM%/c He MeHee
6 | Temmeparypa Bcmbimku °C, He 230 282 CT PK 1804
HUXKE

7 | Temneparypa  XpyHOKOCTH IO -22 —24 CT PK 1229
@paacy °C, He BblIIIE

8 | MHnekc neHeTpanuu or—0,1 o+ 1,0 -0,7

9 | PactBopumocTs %, HE MeHee 99,0 99,9 CT PK 1228

PesynpTaTel ucneiTaHuii mokasanu, uro (akruueckue nokazarenn bHJ 100/130, takue
KaK TemIiepaTypa pa3MsrdeHus no koieiyy u mapy 44 °C, pactsxxumocts nipu 25 °C — > 150 cwm,
BA3KOCTh KHHeMaTHdecKas pu 135 °C — 352 mm?%/c, Temnepatypa Benbimkn — 282 °C, XpyIKoCcTh
o @paacy — 24 °C u coorBercTBYIOT TpeboBanusM mo CT PK 1373-2013.

JU1st IPUTrOTOBJIEHUS MTOIMMEPOUTYMHBIX BSKYIIMX OblIa COOpaHa yCTaHOBKA. Y CTAHOBKA
COCTOUT W3 LWIMHAPHUYECKOro peakrtopa 1 miuumHOM 20 ¢cM ¢ BHYTPEHHUM JauaMeTpoMm 15 cwm.
Peaktop HarpeBaeTcsi ¢ NOMOIIBIO JIEKTPUYECKOM neuu. (s ompeneneHus W NOINEPKKU
TEMIEPATypbl B PEAKTOPE HMEETCS TePMOMETP, KOTOPBIM MOJKIIOYEH K TeMIepaTypHOMY
perynsTopy. CKOpPOCTh NEepeMelIMBaHus OUTyMa C IOJMMEPOM pPETyIUpPYeTcs C MOMOIIBIO
MeIIagku, ckopocTh BpaiieHuss 1000 060poToB B MUHYTY. PerynupoBky HarpeBa OCymeCTBISIIOT
YBEJIMUEHUEM HAIPsDKEHUS MMUTAHMS 1eYM Yepe3 TeMIepaTypHblid perynstop. HaBecka 6uryma
coctarisuia B cpeaneM 200 r. [lepen mpoBenennem mporiecca MoauduUKauu oopaser; outyma
pacIuIaBiIsUIM 10 MOJABMXKHOTO cocTosHuUs (mpu Temmeparype He Bbime 105 °C) u MemieHHO
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00BN TOJIMMEPHBIE OTXO/bI M TOTOBYIO MosiuMep. TemmepaTypa npoiiecca noaepKuBanach
B nipenenax 175-180 °C B teuenue 180 muH. [y11 yCTaHOBIEHHS COOTBETCTBHSI IPUTOTOBIIEHHBIX
cMeceil NONUMEpPOUTYMHBIX  BSDKYLIUMX OIpENeJeHbl CIEAYIOUIME OCHOBHBIE (DU3HUKO-
MEXAHUYECKUE XapaKTEPUCTUKU: TEMIlepaTypa pasMArueHus, [IIyOMHa IPOHUKAHUS WIJIbI
(meHeTpauusi), PpacTSKUMOCTh (IyKTHWJIBHOCTh) U TemIleparypa Xxpynkoctu 1o Ppaacy.
Temnepatypy pazmardeHus onpeaesaoT MeroaoM «Komnbio u mapy» no CT PK 1227. Ilenerparus
onpexaenserca neHerpomerpoM mo CT PK 1226. PacTspkMMOCTh KOCBEHHO XapaKTEPU3YET TAKKe
npuiunanve (aare3uro) OUTymMa M CBA3aH C INPUPOAOH €ro KOMIIOHEHTOB. PacTsikuMocTb
onpeaesnsuin nyktuinomerpom LHKB-974H no CT PK 1374. Temniepatypa xpynkoctu no ®@paacy
OTIpeNIeJISITH Ha armapare JJIs OnpeesieHHs TeMIepaTypbl Xpynkoctu outymos ATX-04.

B kadectBe MoauuKaTOpa HCIOIB30BAIM TOTOBBIN BhICOKOAMacTHUHBIN nojaumep ChC-
01-10 (cTupon-OyTagueH-CTHPON) s TPEAOTBPAIICHUS pacCIauBaHUS IMOJIUMEPOUTYMHBIX
BsoKymux. llpu BBemeHuu paHHoro monaudukaropa B OUTYM MOJIUMEpP-OMTYMHas CMeECh
CTaHOBHUTCS MATKON M Ooyiee THOKOI MPU HU3KOH TemrepaType u 0oJiee BS3KOH MpU BBHICOKOHM.
CoOTBETCTBEHHO a/ire3usi MOIU(UIMPOBAHHOTO OUTYyMa YBEIHUHUBACTCS.

Pezynomamul u oocysyncoenue

OnHUM U3 OCHOBHBIX CBOMCTB, KOTOPBIM JIOJKHO 00JIaAaTh MOJUMEPOUTYMHOE BSDKYIIEE
— 3TO OJJHOPOJHOCTH PacIpeIeIeHHUs KaueCTBEHHBIX XapaKTEPUCTUK BO BCEM 00bEME BSIKYIIIETO.
B xone TpaHCTIOPTHPOBKHM HA JITUTEIBHBIE PACCTOSHHS, IPU MPOU3BOJCTBE achaibToOSTOHHON
CMECH MOJMMEPOUTYMHOE BSDKYILlee HEHAJ[ISKAIIEro KauecTBa MOKET paccianBaThesi, 00pa3ys
HE OJIHOPOJHYIO KOJUIOMJHYIO CHCTEMY, a pacHpelelIeHHUE IMOJIMMEPHBIX KOHIJIOMEpPATOB WIIU
BOBCE OTCJIOEHHE TMoiuMepa oT Outyma. B 3ToMm ciydae acanbToOeTOH, M3rOTOBICHHBIA Ha
TaKOM BSDKYLIEM, He OyJeT o0sagaThb NPOTHO3UPYEMOM HAJEKHOCTBIO B MECTAaX pa3pbiBa
nonuMepa W OuTymMa, W YKIAJbIBas y4acTOK JOPOTH, MOAPSAYMK H3HAYAIBHO HE CMOKET
rapaHTHPOBATH PACYETHYIO MPOYHOCTH acPabTOOETOHA, & IPU IKCIUTYaTalluU JOPOTH HEU30EIKHO
OyIoyT BO3HHMKAaTh JIOKaJbHBbIE «ClIa0ble» 30HBI, KOTOpBIE MPUBEAYT K MPEKIACBPEMEHHOMY
pa3pyLIEHUIO JOPOKHOTO MOKPBITHUS.

HauOonee wacto ucnosb3yeMbIMH MOJUMEpaMH A MOJUGUKAIMK OUTyMa, a TakkKe
YTBEP’KACHHBIMU K MCIIOJIb30BAHMIO Ka3aXCTAHCKUM CTaHJApTaM SIBJISIOTCS CTUPOJI-OyTajueH-
CTHPOJIbHBIE KAyUyKH.

Kak BumHO M3 TaOmuIpl 2, ¢ yBETUYEHHEM KOJIUYECTBA IT00ABISIEMOI MOIMMEPHBIX
OTXOJIOB HaOIO/laeTCsl MOBBILIEHUE TEMIEpaTypbl pPa3MATd4eHUsi, KOTOpas XapaKTepU3yeT
TBepJOCTh MaTepuana. be3 mobasnenuss CbC monmuMepa ¥ TPUCYTCTBUU TOJIBKO MOJTMMEPHOTO
0oTX0Za B Moau(uKanuu OUTYMOB IPOUCXOIUT HEOONIBLIOE CMATYeHHEe OHTyma, HO 3aTeM
nobasnenneM CBC mnonydeHHBI MPOAYKT OTBEpAEBaeT. OTH JaHHbIE MOATBEPKIAIOT O
MOCTENIEHHOM YIUIOTHEHUH J0pOkHOro Outyma B npucytcTBUM CBC M mosmMepHBIX OTXOOB.
Cpenu npuroToBIICHHBIX 00pa3IoB, BSDKYIIEE ¢ cojiepkanueM 2 u 3 mac. % MoJIMMEPHOTo 0TX0/1a
10 MTOKa3aTessM yI0BJIETBOPSET TpeOoBaHus TexHUueckue ycinosus Ha [1BB 90.

Tabnuua 2 — 3MeHeHne TeMnepaTypsl pasMsIrdeHus MOAM(PUIHMPOBAHHOIO OMTyma OT
KOHIEHTpAlUi MOJMMEPHBIX OTXOJI0B

C Temmneparypa pazmsaryenus no Kulll, °C
oo™ CBC - 0% CBC - 1% CBC - 2% CBC - 3%
0 43 47 48
1 43,5 46 47,5 55,5
2 o1 48,5 53 57,5
3 61 56 58 60,5

B Tabnuue 3 npencraBieHa 3aBUCUMOCTh U3MEHEHUS TIEHETpaluil MOAU(PUIIMPOBAHHOTO
OUTyMa OT KOJMYECTBAa BBOJUMOM IMOJUMEPHBIX OTXOOB NPH PA3JIMYHBIX COOTHOLICHUsX. M3
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rpajguka BHUIHO, 4YTO B pe3ysibTare MOAM(PHUKAIMU OUTyMa IOJMMEPHBIMU OTXOJaMH B
npucytcTBur CbC 3HaUeHNEe NTEHETPallMy TOHMKACTCS. DTO OOBSICHSIETCS TEM, UTO B PE3yJIbTaTe
BBEJICHUS TOJIMMEPHBIX OTXOJOB B OWUTYM BSI3KOCTh CHUCTEMBI CTAaHOBUTCSA OOJbILIE, YTO U
YMEHBIIAIOT TIyOWHY MPOHUKHOBEHUS WIJbI (IIEHETPALHIO) TI0 CPAaBHEHHUIO C 0e3 JT00aBlieHUs
CBC. B o6pazuax 2 u 3 npu no6asnenuu 1 % moimMepHOro 0TXo/ia MOBBIIACTCS IEHETPaLUs, HO
3aTeM MOHMXKAETCA. JTO CBS3aHO, OUYEBHMJIHO, C TE€M, YTO B PE3YyJIbTaT€ TEPMOJECTPYKIUU
MOJIMMEPHBIX OTXOJOB Ipoliecc HAOyXaHHsI MPOUCXOIUT OBICTpee B CPaBHEHUH C OOBIYHBIMU
MOJIMMEPAMH.

Tabmuma 3 — VI3MeHeHne neHeTpanuii MOAU(PUIIMPOBAHHOTO OUTYMa OT KOHIIEHTpAIuil
MOJIMMEPHBIX OTX0JI0B

Chraacr.orxonn Ienerpauus, 0,1 mm
' CBC - 0% CBC - 1% CBC - 2% CBC - 3%
0 49,5 51,5 61
1 61 55,3 58,5 45
2 45 53 438 20
3 38,3 41,3 33,8 31

B tabnune 4 npeacraBieHa 3aBUCUMOCTh U3MEHEHHUS PACTSKUMOCTH MTOJIUMEPOUTYMHBIX
BSOKYIIMX OT KOJIMYECTBA BBOJMMON OTXOIOB. PacTs)KHMMOCTh W3MEHSETCS MOHOTOHHO U
AOCTUTacT CBOCIr0 MUHUMAJIBHOI'O 3HAYCHUA IIPHU 3-x MMPOLUCHTHOM COACPKAHWUH ITOJMMCPHOTO
orxoza 10 10 cM. 310 00BsCHSETCS TEM, YTO B MIPOLIECCE TUCTIEPTUPOBAHUS TOJTUMEPHOTO OTX0/1a
B o0BeMe HEPaCTBOPUMBIX Ha6YXHII/IX IMOJIMMECPHBIX  YaCTHIL HaXoOsaTCsA CMOJIBI u
MOJIMAPOMATHYECKUE KOMIIOHCHTBI, BIIMSIONIME HA 3HAYCHUE MOKa3aTessl pPacTsSHKUMOCTH
BspKymiero. Cpenu MPUTOTOBJICHHBIX 00pas3lioB, BsKyiiee ¢ coiepkanuem 1, 2 u 3 mac. %
MOJMMEPHOTO OTXO/a O TOKa3aTessiM yIOBJICTBOPSAET TPEOOBAHUS TEXHUUCCKUE YCIIOBHS Ha
ITEB 90.

Tabnuna 4 — I3smeHeHue pacTs)KUMOCTH MOAU(DUIIMPOBAHHOTO OUTyMa OT KOHLIEHTpALUi
MOJIMMEPHBIX OTXO/0B

C Pactszkumocts nipu 25 °C, cm
facnono | CBC - 0% CBC - 1% CBC - 2% CBC - 3%
0 ooxpiie 150 124,3 85,3
1 46,1 124,9 o574 76
2 16,3 41,9 49,8 54,2
3 9,6 24,7 36,3 29,5

VY CTaHOBIIEHO, YTO MOJIMMEPHBIE OTXOJIBI B COCTABE BSKYILErO BBICTYIIAET B POJIM YACTHULL
MOJIMMEPHOIO KOMIIOHEHTa, KOTOPbIE OCYIIECTBISIIOT JUCHEPCHO-3JaCTUYHOE apMUpPOBAHUE
acdanpTobeToHa. [Ipy TOM YacTuIlbl MOJIMMEpa MOJTHOCTHIO HE pa3iaraloTcs U He pacTBOPSIIOTCS,
a CBS3BIBAIOTCA C KOMIIOHEHTaMH OWTymMa MPOYHBIMH, HO JOCTAaTOYHO TOABUKHBIMU
XMMHUYECKUMH CBSI35IMU M TIPOSIBIISIFOT CBOM KayecTBa YK€ B COCTaBe HOBOro Marepuana. [7, 8]. B
UX cocTaBe OWTYM BBINOJHSAET (PYHKUMU JKUIKOM WIM TCEBAOKHAKOW TEPMOIIACTUYHOMN
MaTpHIlbl, @ YaCTHIBI MOJMMEPHOrO OTXOJa CO3JAI0T YIPYrMid CHJIOBOWM Kapkac B oObeme
BSDKYILETO.

3aknwuenue

Pa3paborannas opurnHanbHas pelenTypa HoJIMMEPHO-OUTYMHOIO BSKYLIETO OTJINYAeTCs
YIIyUIIEHHBIMU SKCIUTyaTallMOHHBIMU XapaKTEPUCTUKAMU 110 CPABHEHHIO ¢ HEPTSIHBIM OUTYMOM.
BBenenue wucosnb30BaHHBIX MOJMMEPHBIX OTXOJOB B KauecTBe MoAu(UKaTopa HE Tpedyer
YCTAaHOBKHM  JIOTIOJIHUTEIBHOTO T'OMOTE€HH3AaTOpa (KOJUIOMJHOW MENbHUIIBI), TaKKE HET
HEO0OXOJMMOCTH BBOJUTH IUIACTU(UKATOP IJI JOCTHXKEHUS HY>KHOM OJHOPOJHOCTH CHUCTEMBI U
Tpebyemoii o kazaxcranckomy cranaapty 116B 40 u I1EB 90.
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bnarogapss HMCHOIB30BaHUI0  JTaHHOTO  TEXHOJIOTMYECKOIO  PEHICHHWS  BO3MOXHO
HUBEJIMPOBATh MPOOIEMY YTHIU3AIMH OBITOBBIX MOTUMEpPHBIX 0TX010B ([I2T®) ¢ momyyenuem
HOJMMEPHO-OUTYMHOTO BSXKYLIETO.

JlaHHBI MOMUMEPHBIA  MOTU(PHUKATOP OTJIMYAETCS JACHICBH3HOW €ro MOJY4YCHHS.
JIOCTOMHCTBOM HCHOJIb30BAaHHOW IOJUMEPHON J00AaBKH SBISIETCS CTAagusl IPUTOTOBJIEHUS
[oJIMMEpa — IpoLEecca COBMECTHOM XUMUYECKON AecTpykuuu BropuyHoro I19T B mpucyrcTBun
CBC ny1s TOpMOXKEHHUS paccilauBaHMsI TOJUMEPHBIX KOMIIOHEHTOB B OUTyMe, O6y1aroiapst KOTOpoi
peraercs npodjemMa U3roTOBJIEHUS KaUeCTBEHHOI'O YCPEAHEHUS IPOLYKTa.
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MYHAM BUTYMJIAPBIH IOJTUMEP MATEPUAJIJTIAPBIMEH
MOANPUKALUATAY

AxkenxeeBa Anapl, BycypmanoBa Axkenxe!, Kyanramu Acbuirac!
EcenoB ynuBepcureti, Axray, Kazakcran
Bukrtopc XapuroHoBc?
Pura texnukansik yHUBEpCcHUTETI, Pura Kamacel, JlatBus

Angatma. Kazipri yakeitra ojemje, KaiWTa oHJeyre YMTBUIFAHIBIKTaH, KOITETeH KOJ
opranjapbl KaiiTa eHJENreH MUIACTHKTI JKOolaap/aa maianaHyasl KapacTeipyaa. bym skymbicta
KAIBIKTApJIaH KalTa OHJENreH IUIACTUKTEPMEH OWTYMHBIH MOJH(DHUKAIUSACH YCHIHBIIFAH.
Kazakcran jxonaapsl YIiH OMTYM MOAN(DUKAITUACH €H KOJIAMIIbI dKoHE TaHbIMAJ TCUIAepAiH Oipi
0O0JIBIT caHaaIbl. ByJt 3epTTey )KYMBICHI KaliTa OHICITeH TuTacTMaccallapra epeKile Ha3ap ayaapa
OTBIPBIT, TUTACTUKAIBIK KAIJABIKTApABbl OUTYM MOIU(MUKATOPHI PETIHIE Malganany Typaibl
MOJIIMETTEP/I1 KOHE OJIapAbl OUTYM OHIMILIITT MEH YKOJIIAPABIH OCPIKTITIH JKaKcapTy YIIiH Kajan
naiiananyra OONaTBIHBIH cUNATTalabl. MonudukanusianFaH OWUTYMHBIH HETI3ri (u3uKa-
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MEXaHUKAJIBIK CUTIaTTaMajiaphbl OJCTTET1 ChIHAKTap/IaH, MHEHIH eHyl MEH UKeMIUTIKTEeH, JKyMcapy
TeMIeparypacbsiHaH skoHe dpaac OOMBIHINA CHIHFBIIITHIK TEMIIEPATyPaChIHAH aHBIKTAIIBI.

Tylin ce3aep: TYPMBICTBIK MOJUMED KaJJIBIKTapbl; MyHail OWUTYMBI; MOIAM(DHUKAIUS;
(UBHUKAIBIK )KOHE MEXaHHUKAJIBIK CUTIaTTaMasaphbl.

MODIFICATION OF OIL BITUMENS WITH POLYMERIC MATERIALS

Akkenzheyeva Anar!, Bussurmanova Akkenzhe!, Kuangali Asyltas?
University Yesenova, Aktau, Kazakhstan
Viktors Haritonovs?
Riga Technical University, Riga, Latvia

Abstract: Currently, in the world, due to the recent push for recycling, many road
authorities are considering using recycled plastic on roads. This paper presents the modification
of bitumen with recycled plastics from waste. Bitumen modification for roads in Kazakhstan is
considered one of the most suitable and popular approaches. This research paper describes the
details of using plastic waste as bitumen modifiers, with a particular focus on recycled plastics and
how they can potentially be used to improve bitumen performance and road durability. The main
physical and mechanical characteristics of the modified bitumen were determined after routine
tests, penetration and plasticity, softening temperature, and Fraas brittleness temperature.

Keywords: household polymer waste; petroleum bitumen; modification; physical and
mechanical characteristics.
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AHHOTanus. J[s mporHo3a CTENEHW BBITECHEHUS HE()TH W Taza U3 NPOIYKTHBHBIX
IacToB, HedreoTmaun wiu KodpuIreHTa He(TEH3BICUCHUS B HACTOAIIEE BpPEMs MIMPOKO
UCTIONIB3YIOTCSl  T€OJIOTO-TUAPOJMHAMHYECKHE TpEeXMEpHble NH(POBBIE MoJenu (Teojoro-
TEXHOJIOTHYECKUE MOJIEIIN ).

Ha ocHoBe 3TMX Mojeneil OCYIIECTBISETCS OLEHKA I'€OJIOTMYECKUX M HM3BJIEKAEMbIX
3aracoB yrieBOJOPOJOB, 0OOCHOBBIBACTCS ONTUMAIIbHAS CTPATETHS AOPA3BEIKH M pa3pabOTKU
NPOAYKTUBHBIX MacToB. Co3aHue U NMPUMEHEHHE TaKUX MOCTOSHHO JIEHCTBYIOIIUX I'€0JIoro-
TEXHOJIOTUYECKUX MOJIENIEH SBISETCS OJHUM W3 TJIABHBIX HAIPABJICHUH IMOBBIIMICHUS KauyecTBa
NPOEKTHUPOBAHUSA, YIPABICHUS U KOHTPOJIS pa3pabOoTKM HEPTSAHBIX U Ta30HEPTIHBIX
MECTOPOKIACHUM.

OCHOBHBIMHU TOKa3aTeIIMH MaKpPOHEOAHOPOAHOCTHU IIacTa SIBISIOTCS NECYaHHCTOCTH,
pacuwIeHEHHOCTb, MPEPBIBIUCTOCTD Iu1acTa. [IpephIBUCTOCT TUIacTa MOXKET OBITH 00YCIIOBIIEHA KaK
BBIKJINHUBaHUEM IIACTA, TAK U €ro 3aMelIeHUEM HEeNPOHULIAeMbIMU OPOJaMH.

CrnencTBueM TMPEpPBIBUCTOCTH IUIACTAa SBISICTCS HAJMYME MHOXKECTBA DAa3HBIX I10
reOMEeTPUYECKUM pa3MepaM Kak IO JjlaTepalid, Tak M 10 TOPU30HTAIU IMecYaHbIX Tes (JIMH3), B
npezenax KOTOPhIX BO3MOXKHO JBIKeHHE (DIronmoB. BriusHHEe MakpOHEOIHOPOIHOCTH IjIacTa
uMeeT OoJblIOe 3HAYEHME Ha KOX(QQUIMEHT oxBaTa IUlacTa BO3ACHCTBHEM. DTO HYXHO
YUUTBIBATh TPU MPOSKTHPOBAHUH pa3pabOTKH, KaK Ha HAYaJIbHOM 3Tale, TaK M TOCIETYIONIX
JTamnax.

B pabote mpuBOASTCS BO3MOXHOCTH MOJICIHPOBAHUS KaK MHCTPYMEHTa OOOCHOBaHUS
TEXHUYECKUX U TEXHOJOTHUECKUX PELICHUH B Ipolecce HeTea00bIUN U YUeTa JIUTOIOTHIECKOM
MaKpOHEOAHOPOJAHOCTH TPH TIOCTPOCHUU IU(PPOBBIX TEOJOTHUYECKUX MOeNeH HePTSIHBIX U
ra3oBbIX MECTOPOXKICHMH Ui 3ajad TOJCYeTa TeOJOTMYECKMX M H3BJIEKAEMBIX 3aIacoB
YTIEBOAOPOIOB, MPOTHO3a MPOTYKTHBHOCTH TUIACTOB U MOHUTOPHHTA UX Pa3pabOTKH.

KiarueBble cioBa: MecTpoXIeHHE, pa3paboTka, WU3BICUCHHE HeYTH U Tasa,
3G PEKTUBHOCTH, MOJICIMPOBAHHE, TTOKA3aTEIH, HEOAHOPOIHOCTb.

Beeoenue

PazpaboTka MecTOpOXIEHUI YTJIEBOJOPOJOB TPEACTABIsACT COOONW KOMIUIEKCHYIO
npoOiieMy, JUIsl YCHENIHOTO pEeIIeHUs KOTOpoW TpeOyeTcs NpHUBICYCHHE 3HAHUW M OMbBITA,
HAKOIUICHHBIX B PA3JIMYHBIX 00JIACTAX HAYKU U MHKEHEPHON MIPAKTUKH.
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[IpumeHeHne KOMIUIEKCHOTO MYJIbTUAMCHUIUIMHAPHOTO IMOAXO0Ja CTajlo OCOOEHHO
aKTyaJbHbIM Ha COBPEMEHHOM 3Tare, XapaKTEePU3yIOLIEMCs, C OJHON CTOPOHBI, CYIIECTBEHHBIM
YXyALIEHUEM CTPYKTYpHl 3amacoB He(TH U Tas3a, a ¢ APYyroil — CoO3JAaHUEM MPHUHIMIIHAIBHO
HOBBIX TEXHOJIOTHH B 00JACTH WCCIICIOBAHHUS W MOICIUPOBAHUS T'€OJOTHYECKOTO CTPOCHUS
iacrta, OypeHHs W 3aKayMBaHUS CKBa)XXMH, HCIOJIb30BAHHEM HOBBIX OBICTPOJCHCTBYIOIIUX
KOMITBIOTEPOB JUIsl POBEACHUS CIIOKHBIX BRIUUCIECHUMN, T€0JIOTHYECKOTO U THAPOAMHAMUYECKOTO
MOJIETTUPOBAHUSI.

OfHMM M3 OCHOBHBIX MHCTPYMEHTOB JUIsl 00OOCHOBAHHOTO MPHUHSTHS CTPATETHUECKUX U
TaKTUYECKUX pEUIeHHH Tpu  pa3paboTKe MECTOPOXKACHUN  YTIEBOAOPOAOB  SIBISETCS
MOJICIIMPOBAHKE MTPOIIECCOB U3BJICUCHUSI HEPTH U rasa.

Kaxxnoe mectopoxkieHrne yHUKaIbHO, HEIPaBUIbHOE MPUMEHEHHE TEX UITU UHBIX METO/I0B
BO3JICHCTBUS Ha TUIACT MOXET MPHUBECTH K HEMONPABUMBIM TMOCIEACTBHUAM JUIsl pa3paboTKH,
M03TOMY OLIEHKY 3(P(PEKTUBHOCTU PA3IUYHBIX TEXHOJIOTHH C y4€TOM 0COOEHHOCTEH KOHKPETHOTO
00BEKTa M MPOTHO3UPOBAHHME IOBEIEHHUS 3TOr0 OOBEKTa Ieeco00pa3sHO OCYIIECTBIATH C
MIOMOIIIBIO TIPEABAPUTEIILHOTO MO IeupoBanus [1-4].

Mamepuanvt u memoowvl ucciedo8anus

[Tponiecc MoaenMpoBaHUs NMPEACTABISIET COOOH BOCIPOHM3BEICHUE MTOBEICHHS 00BEKTa C
MOMOIIbI0 MOAENU. BaXHO OTMETUTh, YTO MOJEIMPOBAHUE HU B KOEH Mepe He 3aMeHSeT
HETIOCPEACTBEHHOTO H3YYeHHUS OO0BEKTa, KOTOPOE U SBISIETCS OCHOBHBIM HCTOYHHUKAMHU
uH(popmManuu 06 00bEKTe, UCIOJIb3YEeMOI IPU MOAETUPOBaHUU. MoJienu, KaK MpaBuiio, ObIBAIOT
JIBYX BHJIOB: (pH3MUECKUE U MAaTEMaTHUECKHE.

B 6onpmmHcTBE ciyyaeB pU3NYECKHE MOJIETH UMEIOT Ty Ke (PU3HUECKYIO IPUPOLIY, YTO
U M3yYaeMblii 0OBEKT. DKCIEPUMEHTHI Ha (DU3MYECKUX MOJIENAX MPOBOIAT IS MCCIEIOBAHUS
3aKOHOMEPHOCTEH U3y4aeMoro sSBICHUSI.

Macwmabnvle MOIIENH CTPOSITCS C COOJIIOICHUEM TTPHHIIATIOB T10100us. HeoOxomuMbIiMu
YCIIOBUSIMU TaKOTO MOJICTTUPOBAHUS SBIISIOTCS T€OMETpUUEcKoe U (pu3ndeckoe moaooue Moaenu
U HATyphl: 3HAYCHHS TMEPEMEHHBIX BEIMYUH, XapaKTEPU3YIOMIUX SIBICHUE UI MOJEIHA W IS
HATYphl B CXOJCTBEHHBIE MOMEHTHI BPEMEHH B CXOJCTBEHHBIX TOUYKAX MPOCTPAHCTBA, TOJKHBI
OBITH MPOITOPIIMOHANBHBL. Pe3ybTaThl SKCIIEPUMEHTOB, IIOCTABIICHHBIX HAa MAacIITaOHON MOIeNH,
MOTYT OBITh TIEPEHECEHBI HA M3y4YaeMblii OOBEKT IMMyTEM Mepecyuera, T.e. YMHOKEHUS KaKIOU U3
OTIpeNIeNIIeMbIX BEJTMUUH Ha MTOCTOSHHBIN JJIs1 BCeX BEJIMYHMH TaHHON Pa3MepHOCTH MHOKUTEIh —
K03 puLreHT nmoxoous.

OnmHaKoO W3rOTOBHUTH IOJHOCTBIO IMOMOOHBIE MOJEIH TUIACTOB HE IPEICTABISETCS
BO3MO>KHBIM, TIO9TOMY 3TOT METOJI MOAECITUPOBAHNUS HE MOIYYHII ITUPOKOTO PACIIPOCTPAHEHUS IPU
MIPOTHO3UPOBAHUN MECTOPOKACHUHN YTIIEBOIOPOJIOB.

OnemenmapHvle MOJENW OOBIYHO HUCIHONB3YIOT I TPOBeACHHsS J1abOpaTOpHBIX
OKCIIEPUMEHTOB TI0 HW3yYEHHIO CBOWCTB IOPOA M HachIalommx ux ¢(mongos. B atux
DKCIIEPUMEHTAX, KakK MPaBUIIO, HCIONB3YIOT peallbHble WM CMOJEIUPOBAHHBIC IJIACTOBHIE
MIOPOIBI M KHUJIKOCTH. Pe3ynbTaThl 1a00paTOpHBIX UCCIIEIOBAHHNA SBIISIOTCS BAYKHBIM HCTOUHIUKOM
uH(pOpMAaIIUH O TIIacTe.

Cpenu ¢uznyueckux Mojeie OTIEeNbHYI0 TPYIIY COCTABISAIOT AHANO208ble MOJEINH,
KOTOpbIE BOCIIPOU3BOAT Tpolecc (PU3MYECKH MOJOOHBIH OpUTHMHANY, HO MOAYMHSIOMIMNACS
Ipyroil Tpymme (QU3MYeCKUX 3aKOHOB. Hampumep, aHamoruss MeXIy XapaKTepUCTHKAMU
THJIPOAMHAMUYECKUX U AJIEKTPOTEXHUYECKHUX MPOIECCOB HCMONb30Bajach B PE3UCTHUBHO-
€MKOCTHBIX CETKaxX -dJIEKTPOMHTErpaTopax, NPUMEHSIEMBIX [UIS CO3JAHHS DIEKTPUISCKHX
Mojenel HeTSHBIX TMIacToB. B  Takux MoJensx Tmepenajn JaBICHUS MOAEITUPOBAJICS
DIIEKTPHUYECKUM HAIPSDKEHUEM, JIEOUT KUIKOCTH — CHIION TOKa, IPOBOAMMOCTD AJIEKTPHUECKON
IPOBOJIUMOCTBIO, 00BEM (QIIIOUJIOB — DJIEKTPUYECKOH EMKOCThIO M T.J. AHAJIOTUS MEXIY
bmbTpanueit GpIonI0B B IOPUCTOH Cpe/ie  MOTOKOM HOHOB B DIIEKTPHYECKOM OTEHIIHATHFHOM
MOJIe WCIOJIb30BaNaCh B JJCKTPOIUTHUECKUX MOJIENSIX IMJIACTOB. AHAJIOTOBBIE MOJAETH OOBIYHO
Obu OYeHb TpoMo3AKUMH. llepecTpoiika Momenu OblTa CONPSHKEHA CO 3HAYUTEILHBIMU

160



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

cnoxHOoCTAMU. [I03TOMY € MOsIBJIEHHEM KOMIBIOTEPOB U Pa3BUTHEM BBIYUCIUTEILHON TEXHUKU
AHaJIOT'OBbIC MOACIN 6I:I.III/I MMPaKTUICCKU IIOJIHOCTBIO BBITCCHCHBI KOMIIbIOTCPHBIMU
MaTeMaTHYECKUMU MOJIEIISIMHU.

Maremarudeckast MOZCIIb NPCACTABIACT 0060171 HpI/I6J'II/DKeHHO€ OIMMCAaHUC ITOBCIACHUS
U3y4aeMoro oObeKTa C IOMOIIBI0 MaTeMaTU4YeCKUX CUMBOJIOB. [Ipolecc maremarnyeckoro
MOJICIIMPOBAHMS — U3yUEHUS] 00bEKTa C TIOMOIIBI0 MATEMAaTHUECKOW MOJIEIIM — MOKHO YCJIIOBHO
MOJIpa3eNIuTh Ha YEThIPE B3aUMOCBSI3aHHBIX ATala:

Ha nepBom srane:

1. popmynupoBaHue B MaTeMaTUYECKUX TEPMHHAX 3aKOHOB, OMHCHIBAIOIIMX MOBEICHUE
00BEKTa;

2. peuieHue MpsIMOW 3a7aud, T.€. MOJyYCHHUE IMYTEM MCCIEIOBAaHUS MOJENIU BBIXOJIHBIX
JAHHBIX JUIS JajJbHEWIIEr0 CONOCTAaBJICHUS C pe3yJbTaTaMd HaOMIOJCHUNA 32 OOBEKTOM
MOJIEJTUPOBAHUS;

3. ajganTamus MOJENU IO pe3yibTaTaM HaOJIOACHUs, pelleHne OOpaTHBIX 3anad, T.e.
orpezieNieHue XapakTePUCTUK MOJIETH, KOTOPbIE OCTAaBAIUCH HEOTPEAeICHHBIMU;

4. aHanmM3 MOJAETH, €€ MOJIEPHH3aLUs 10 Mepe HAKOIUICHHWs HOBOH WH(poOpManuu 00
U3y4aeMoM OOBEKTE, IOCTEIIEHHBIN Mepexo ] K HOBOM 0oJiee COBEPIIICHHONW MOJIEIH.

Ilepeviii sman monenupoBaHusi TpeOyeT riayOOKHX 3HaHUM 00 u3ydaemMoM oObekTe. Jlis
CO3IaHMSI MOJIETH IIJIACTOBOM CHUCTEMBI HCHOJB3YIOTCS OOIIMPHBIE CBEACHUS U3 TEOJIOTUH U
reo(U3MKH, THAPOMEXAHUKU M TEOPHH YIIPYTOCTH, (PU3UKHU TIACTa U XUMHH, TEOPUU U IPAKTUKA
pa3paboTKu MECTOPOXKICHUH, MaTEMaTHKH, YUCIIEHHBIX METO/IOB M TporpaMMupoBanus. Ha atom
sTane (HOPMYITUPYIOTCS OCHOBHBIC YpPaBHEHHS, ONHUCHIBAIOIIME Ipolecc (GUIbTPAIMOHHOTO
NepeHoca KUIKOCTeH U ra3oB B MOPUCTOM cpelie U BBIPAKAIOIIUE 3aKOHBI COXPAHEHHS MAacChl,
OHCPIHH, 3aKOH ABHUKXCHUS, YPABHCHUC COCTOSHUAA. OHpCI[CJI?[IOTC)I COBOKYITHOCTHU HAYaJIbHBIX WU
TPaHUYHBIX YCIOBHM, [UIsi KOTOPBIX OyJeTr pemarbcs cPOpMyIUpPOBAaHHAs CHUCTEMaA
Qg QepeHnaIbHbBIX YPaBHEHUH B YaCTHBIX NPOW3BOIHBIX. KoONMMUYecTBO W THUN ypaBHEHHH
3aBHCAT OT OCOOCHHOCTEH paccMaTpuUBaeMOW 3aJaud U TeOJIOTMYECKOTO CTPOCHHUS ILIACTa,
CBOMCTB  QuibTpyrOmmxcs  GIIOUI0B, MOJACIUPYEMOro  Tpolecca J00bud.  3aTeM
pa3pabaThIBaIOTCSl YHCIEHHBIE METOABl U AITOPUTMBI ISl PEIICHUS IMOCTABICHHOW 3aJadu.

CoznaeTcsi maremaruyeckass Mojieib (QUIBTpAlMM — KOMIIBIOTEpHAsl MporpaMma, KOoTopas
pelaeT ypaBHEHMsI TEIUI0O M MacCOIEpEeHOca C 3aJaHHBIMM HA4YaJlbHBIMM W T'PAHUYHBIMU
YCIIOBUSIMHU.

Ha emopom smane ocyiecTBisieTcs pelieHrne mpsiMon 3a/1auu JIJIsl KOHKPETHOTO 00BEKTa
pa3paboTKu, T.e. I 3aJaHHOTO Habopa BXOJHBIX JaHHBIX. DPopMHUpOBaHWE HAOOpa BXOIHBIX
JTAHHBIX SIBISETCS CAMOCTOSITENILHOM CIIOKHOM mpobOnemoit. Ha srtom stame unHdopmanms o
CTPOEHUH M CBOMCTBAx IJIACTa M HACHIIAIONIMX €ro >KUAKOCTEH, O pEeKMMax W IMOKa3aTeNsx
paboThI CKBaXKUH IIpeoOpasyeTcs K BUAY, TpedyeMoMy Ui BBOJA B MOJIENb (PUITBTPALIUY.

Baxuelmmm  3JI€MEHTOM  MOJEIMPOBAaHMS  SIBISIETCA  MOCTPOEHUE  TPEXMEPHOMU
FeOMETPUUYECKOM MOJENM IUIacTa Ha OCHOBE MHTEPHPETAUMU CEMCMHUYECKHUX MCCIENOBAaHUN C
MOCJIEAYIOLUM HACHIIIEHUEM 3TON MoJieny HH(pOopMaluel o pacipeieIeHU OCHOBHBIX I'€0JI0r0-
(bU3MYECKUX XapaKTePUCTHUK IJacTa (MOPUCTOCTH, MPOHUIIAEMOCTH, HACBIIIEHHOCTH H Ap.) TO
JAHHBIM T€O(PU3NUECKUX W THAPOJMHAMHUYECKUX WCCIICIOBAHMN CKBAXMH W M3yYCHHUS KEpHA C
MCIIOJIb30BAaHUEM JIETEPMHUHUCTUYECKUX WJIHM T'€0JOr0-CTAaTUCTHUECKUX MeToA0B. OObeM miacTta
paccMaTpuBaeTCs KakK yHOPSAIOYCHHAs COBOKYIMHOCTh OJIOKOB, KaXIOMY W3 KOTOPBIX
MPUITHCHIBAETCS TIO OJTHOMY 3HAYEHHIO KaKJ0ro mapameTpa. BBoa cBONCTB mopoas! U (itouaos
JUISL KaKJIOTO PAacYeTHOro OJIOKa, IUIOUIa/lb CEYEHHs] KOTOPOro B TOPU3OHTANIBHOM MIIOCKOCTH
ONPEAENSAETCA COTHAMU KBaJAPATHBIX METPOB IIPU TOJIIIMHE B HECKOJIBKO METPOB, SIBJIIETCS OUECHb
CJI0’KHOM M TPYJIOEMKOM 3a/1aueid.

Macmrab kepHa onpeensieTcs CaHTUMeTpami. I 'eopusnyeckue n3MepeHus B CKBaKUHAX,
Kak MPaBWIO, UMEIOT PaINyC MPOHUKHOBEHHUS B IUIACT MOPSAJIKA HECKOJIBKUX METPOB. O CTpOEHUH
Y CBOMCTBAaxX MEXCKBaXMHHOTO ITPOCTPAHCTBA MOYKHO CYAUThH TOJBKO IO JAHHBIM OTPAKEHHBIX
CEHCMUYECKNX BOJH W BEPTHUKAIBHOTO CEUCMHYECKOTO MPOPUIMPOBAHMS, a TakKe IO
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pe3yibpTaTaM THMAPOAVMHAMHYECKHMX HCCIENIOBAHMM IUIACTa, B YAaCTHOCTH, IbE30METpPUU
(ruaponpociyIBaHus).

OpaHako MO JAaHHBIM CEHCMHUKH HE MOTYT ObITh HEMOCPEACTBEHHO OIPEJICICHbI CBONCTBA
opojbl U IulacTta. Pe3ynbTaTel I'MAPONPOCIYIIMBAHUS M T.I. MO3BOJISIIOT JIMIIb KOCBEHHO
OLICHUBATh OCPEIHEHHbIC 3HAYCHUS (PHIIBTPAIIIOHHO-EMKOCTHBIX TapaMeTPOB, HO HE MOTYT J1aTh
JIETAJIbHOM KapTUHBI PACIIPEAECIEHUs CBOMCTB.

[losTOMy mnpu 3amOJHEHMHM MAaCCHBOB JAHHBIX O CBOMCTBaxX MOPOABI M KUIKOCTEH
HEOOXOMMO, BO-TIEPBBIX, peIIaTh MPOOJIEMY HWHTEPHOSIIMMUA M SKCTPAMONSAIUH JaHHBIX
U3MEpPEHUIl MO CKBAKMHAM Ha MEXKCKBAKMHHOE IPOCTPAHCTBO, a BO-BTOPBIX, MpOOIeMy
YCPEIHEHUs] WJIM MAaclITa0MpOBAaHUS JaHHBIX, IIOJYYEHHBIX Ha MacmTabaXx KepHa U
reo(u3nUecKuX UCCIEAOBaHUM, HA MacITad pacueTHBIX OJIOKOB.

[Ipobnema ycpenHEHUs TNPOHUIAEMOCTH, M OCOOCHHO OTHOCHUTENBHBIX (Da30BBIX
MPOHUIIAEMOCTEH, SIBISETCS OYEHb CJIOXKHOM M J0 CHUX IOp OCTaeTcs OO0JIAaCThIO AKTHUBHBIX
HaYYHBIX uccienoBanuii. [lepeunciennsie (pakTopbl B COBOKYITHOCTH C OIIMOKAMH M3MEPEHUN U
HU3KMM KadyeCTBOM MCXOAHBIX JaHHBIX, KOTOpPO€ HWHOIZa HMEET MECTO, HPHUBOAIT K
HEOIpEeIeIEHHOCTH B ONMCAaHUU KOJUIEKTOpa. 3ajauya IMOCJIEAYIOIIEro MOJSIUPOBAHUS — IO
BO3MOKHOCTH YMEHBIIUTh 3Ty HEONPEIEIECHHOCTD.

B pesynbrare peuienus npsmMoit 3aiauu, T. €. MPOBEIECHUS THIPOJUHAMUYECKUX PacyeTOB
JUTSL 33JJaHHOTO Ha0Opa BXOJHBIX JAHHBIX, OMPEAEISIOTCS BBIXOJHBIC XapaKTEPUCTUKU MOEIN
pacnpeneseHns MOTOKOB M JIaBJI€HUH B IUIACTE BO BPEMEHH, JNEOUTHI CKBOXKHUH U T. I. OTU
pe3yNbTaThl MOTYT OBITh COMIOCTABJICHBI C TAHHBIMU HAOIIOICHU 3aMepaMu JaBJICHUN U 1IeOUTOB,
NOKa3aTesIMA PaOOThI CKBAXKHH.

Ha mpemvem smane MOAenupoBaHUsI OCYIIECTBIISIETCS ajanTaldsi MaTeMaTUYeCKOU
MOJEIM 10 JaHHbIM HaOmoneHuil. Ilyrem BocmpousBeleHUS HUCTOpUM  pa3pabOTKU
MECTOPOXKACHHUSI ~ OCYIIECTBISIETCS  YTOYHEHHE  OCHOBHBIX  (PHIIBTPAIIMOHHO-EMKOCTHBIX
[IapaMeTpPOB I1J1acTa, 3aJ0KEHHBIX B MOJIEIb.

Yame Bcero KOPPEeKTHPYIOTCS abconoTHbIE U (ha30BbIe MPOHUIIAEMOCTH, O0BEM
3aKOHTYPHOM 00s1acTH, KOA(Q(ULIHUEHT CKUMAEMOCTH TOp, KO UIUEHTH TPOAYKTUBHOCTH U
MPUEMHUCTOCTH CKBAKUH.

OOpaTHas 3ajaya pemlaercss UTEPalMOHHO 0 TeX IMOp, MOKa MOAENb (UIbTpAaLUU HE
BOCIIPOM3BEJET PACIpPEACICHUE JaBICHNS U HACBIILIEHHOCTEN, KOTOPOE BO3HUKAET B PE3YJIbTATE
MPUJIOKEHHOTO BO3/IEUCTBUS — 3a/laHHBIX PEKUMOB pabOThl JOOBIBAIOIIMX U HarHeTaTeNbHBIX
CKBaXHH. DTOT 3Tall MOJEIUPOBAHMs, OYEHb TPYJOEMKHUH M TpeOyrommid OOJBIIOro OmbiTa U
3HaHWUM, SIBJISETCS HEOOXOIMMBIM JJIsi TOCTOBEPHOI'O NMPOTHO3MPOBAHUS IMOBEACHMS IUIacTa U
OLIEHKH TEXHOJIOTUYECKUX IOKazaTesiel BapuaHTOB pa3paboTku. IlocTtpoeHHas takum oOpazom
MoJielIb 00BeKTa pa3pabOTKM HCIONB3YETCs 3aTeM JJIsl MPOTHO3UPOBAaHUS U IJIAHUPOBAHUS
JOOBIYH, OLIEHKHU 3aI1acOB, KOMIUIEKCHOM ONTHMU3AINH 1aCTa.

Ha uwemeepmom smane MonenvpoBaHus O MEpPE HAKOTUICHHUS MHPOpMAIMK 00 00BEKTe
MOJIeNIb TUIacTa YTOYHSIETCS, COBEPIIEHCTBYETCS, OTpPa)kKaeT HOBYIO HMH(pOpMAIMIO O IUIACTe,
TE€XHOJOTMYECKHE PEIIeHUs, IPUMEHSIEMbIE HA MECTOPOKICHUH, U MOKET MCIOJb30BaThCS AJIs
JaNbHEHIIero ympaBieHUs MpoleccoM pa3paboTku. B 3ToM ciaydae MOMXHO TOBOPHUTH O
ITOCTOSIHHO JIEHCTBYIOIIEH I'€0JI0T0-TEXHOJIOTUYECKON MOJIEIIA MECTOPOKICHUS.

MareMaTHuecKoe MOJICIIMPOBAHUE IPUMEHSETCS HE TOJIBKO JJIsl pelieHus MpodiieMm
MIPOTHO3UPOBAHUS, KOHTPOJISA U YIIPABJICHHUSI TPOLIECCOM pa3pabOTKH IIACTa, XOTS MMEHHO B 3TOM
COCTOMT OCHOBHOE€ KOMMEPUYECKOE MCIOIb30BAHUE MOJENIEN U COOTBETCTBYIOIIUX IIPOIPAMMHBIX
MPOJYKTOB.

Baxueimumu cdepamMu MpUMEHEHUS MaTeMaTHYeCKOTO MOJEIUPOBAHUS SBISIOTCS:
pellieHre TaK Ha3bIBa€MbIX OOPATHBIX 3ajjad 10 YTOYHEHUIO CTPOEHUS M CBOMCTB IIacTa MyTeM
BOCIIPOM3BEICHUS HCTOPUU Pa3pabOTKH, 110 00paboTKe pe3yabTaToOB UCCIEIOBAHUS CKBAXKHH, 110
M3YYEHHIO TPOILIECCOB BBITECHEHUS Ha KEpHE U olpeaeneHuio (a30BbIX IPOHUIAEMOCTEH,
pelIeHne UcCieI0BaTeNbCKUX 3a/1a4 TEOPHH (QUIIBTPALUH, TAKUX KaK CO3/[aHHe MOJIETIeH TeueHHs
B HEOJHOPOJHBIX U TPEIIMHOBATO-TIOPOBBIX Cpelax, U3yuyeHHEe MEXaHM3MOB BO3IEHCTBHS Ha
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IUTaCT U MOJEIIMPOBAHHE HOBBIX TEXHOJOIHMH, MCCIEIO0BaHHE MPOLIECCOB KOHYCOOOpa3oBaHMs,
IIPUTOKA K TOPU30HTAJIBHBIM CKBa)KMHAM U TPEIIMHAM THJpOopa3pblBa U T. II.

Ocob60e MecTO 3aHMMAIOT aHAJMTUYECKHE PELICHUs, [10JyYeHHbIE B PaMKaxX JOCTaTOYHO
NPOCTBIX MOZEJEeH, HO BaKHBIC JUIsI MOHMMAHHS MEXaHHU3MOB (DMIIBTPALIMOHHBIX IPOLECCOB.
Kpome Toro, aHanutuyeckue pemieHus MPUMEHSIOTCS Uil TECTUPOBAHUS KOMIIBIOTEPHBIX
MoJeneit pUIbTpaIi.

OCHOBHBIMU 3JIEMEHTAaMM IaKeTa MPOrpaMM JUIsl MOJCIUPOBAHMS IUIACTa SIBISIOTCS
IPEIPOLECCOp, MOCTIPOIIECCOP U COOCTBEHHO MOAETH (pUIbTpaIHH.

Ha craguu npennporeccopa OCyLIECTBISETCS BBOJ JAHHBIX O CTPOEHHM U CBOWCTBax
IUIaCTa M TUTACTOBBIX JKUAKOCTEH, B TOM YHMCIIE MOCTPOEHHE M OUM(POBKA Pa3HOCTHOM CETKH,
3aJlaHle CKBaKWH, 00paboTKa 0a3 JaHHBIX ¢ WH(popMalueld o paboTe CKBaXWH, COCTMHCHUE U
coryiiacoBanue WHGOpPMAMA W3 PA3JIUYHBIX KCTOYHUKOB, BBIOOD MoOJeNu (PUIbTpaAIHH,
XapaKTePUCTUK PA3HOCTHON CETKH, METO/IOB PEIIEHUS] CUCTEMbI YPABHEHUI.

[Toctriponieccop OCYLIECTBISIET BU3yaJIM3allMI0 PE3YJIbTaTOB pAcCUETOB: IOCTPOCHHE
pas3IMYHbIX KapT, TpaUKOB, TAOIMI, AHUMALIMIO PE3YJIbTATOB MOIEIMPOBAHNUS (PUIBTPALIMOHHBIX
IIPOLIECCOB B IJIacTe.

Pa3BuThIii makeT nporpamMm BKIIFOYAeT B ce0s1 HECKOJIBKO Mojeel (GuiIbTpalnuu, KoTopble
MO’KHO MCII0JIb30BaTh 110 BBIOOPY B 3aBUCUMOCTH OT MOJIEIMPYEMOro 00bEKTa U Ipoliecca:

* MOJENU ABYX- U Tpex(a3Hol (PuiIbTpany HECMEUIMBAIOIIUXCSA KUIKOCTEH (MOjEb
HeneTy4yel HeTn),

* MOJI€JIb MHOTOKOMIIOHEHTHOM (pusibTpanuu (KOMIO3UIIMOHHAS MOJIEIB),

* MOJIENIb HEM30TEpPMUUECKON (PUIbTpaALIUHY,

* MoJenu (PU3MKO-XMMHUYECKHX METOAOB BO3JAEHCTBMS Ha IUIACT (TOJIMMEPHOTO
3aBOJIHEHUS, 3aKaYKU TOBEPXHOCTHO-aKTUBHBIX BEILLECTB, YIJIEKUCIIOTO ra3a u T. I1.),

* MOZieTH QWIBTPALUU B Cpelie C ABOHHON MOPUCTOCTHIO U C ABOMHON MPOHUIIAEMOCTBIO
JUISL MOIGTIMPOBAHUS [IPOLIECCOB B TPEIIMHOBATO-IIOPOBBIX KOJJIEKTOPAX.

Ha pa3HbIX cTaausx MOJEIMPOBAaHUS IUIACTa UCIOJIb3YIOTCS CIELUAIbHbIE ONIUH, TaKue
KaK MaclITaOMpOBaHHE CETOK MPU MEPEX0Jie OT re0JOrHYeCKO MOJIENH K THIPOIUHAMUYECKON
(ocpeaHeHUs! AAHHBIX T'€0JIOTMYECKON MOAENH MpU NOCTpOoeHMH U ouudpoBke Oonee rpyOoit
CETKU JJI1 MOJIETIUPOBAHUS PUIIbTPALIH).

* IOCTPOCHHME CETOK PA3IMYHBIX TUMOB (OJOYHO-LIEHTPUPOBAHHOMU, C pacHpeeeHHBIMU
y3JIaMH, C T€OMETPUEN YTIOBOM TOYKH, IPSIMOYTOJBHOW, HHUJIUHIAPUYECKOW, KPUBOJIMHEWHOM,
HOJMTrOHOB BopoHOTro, rOKOi, ¢ TIOKaJTbHBIM U3METbYEHUEM);

* BBIOOP METO/I0B alllIPOKCUMALIUU U PELIeHMs] yPaBHEHUN (SIBHBII WU HESIBHBIN, IPSIMOM
WIM UTEPALMOHHBIN, YNOPSAAOYEHHE M PEIICHHE CUCTEM JIMHEHWHBIX ypaBHEHHMH, KOHTPOJb 3a
CXOJMMOCTBIO);

* HHUIMAIU3aMs (MOJIeTUpOBaHNE HaualbHOTO PABHOBECHOT'O pacrpeaeaeHus (Iron10B
B IJIaCTE);

* pacueT 3pPeKTUBHBIX (Pa30BBIX MPOHUIIAEMOCTEN U KaUJUIIPHOTO 1aBJICHUS;

* KOHTPOJIb 32 PabOTOI CKBaXWH (3a7aHue 1eOMTOB, 3a00MHBIX JAaBICHUN, OTpaHUYCHUN
JUISL TPYTIIT CKBAXKKH).

Pezynomamul uccneoosanusn

CTpyKTypHBI KapKac NpEeACTaBIseT COOOW TPEXMEPHYIO MOJIENb T'€0JIOTHYECKOM
CTPYKTYpPbI MECTOPOKIEHHS, TOCTPOEHHYIO Ha OCHOBE CEICMUUYECKUX JaHHBIX. DTOT HHCTPYMEHT
UTPAET KJIIOUEBYIO POJIb B PEIICHUH PA3JINYHBIX NHTEPIPETALIMOHHBIX 33a4, TAKUX KaK CO3/IaHUE
re0JIOTHYECKUX KapT U pa3pe3oB, OIEHKAa 3aracoB, IUIAHWPOBaHHE OypeHMsI, MOJEIMPOBAaHUE
THJIPOAMHAMUYECKUX MPOIIECCOB, a TAKXKe MHTEPIIpeTaIis CeHCMUUECKUX JaHHBIX, oOecrednBas
BO3MOXKHOCTh COITOCTABIICHHSI OTPAXKAIOIIUX TOPU30HTOB C Ie0JIOTHYECKUMHU TpaHuiiaMu [5-8].

Hamu 6bu1 McTionb30BaH ynpoueHHbI Bua 3 /] rpuaa ¢ ucnonb30BaHUEM MOBEPXHOCTEH
BXOJIHBIX JIAHHBIX, KOTOPBIMU SIBJISIIOTCS TOPU3OHTHI.

163



YESSENOV SCIENCE JOURNAL Ne4 (49)-2024 YESSENOV SCIENCE JOURNAL 2024, Vol.49 (4)

IIpocTpaHcTBa MEX Iy TOPU30HTAMU OBUIM Pa3JIeJIeHbl Ha 30HBI U CJIOU KaK MPEJICTABICHO
Ha pucyHkax | u 2. IlpencraBneHo Ha pucyHkax 3.14. JlaHHas Mmojens HeoOXoauMma st
JanbHEHIIEH paboThl CO CKOPOCTHOM MOJIETIBIO.
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Pucynok 2 - BpeMeHHbIE TOBEPXHOCTH MECTOpOXKAeHHs B 3/ okHe

CkopocTHass MoJenb TPENCTaBIsieT COOOM TpeXMEepHOEe MPENCTaBICHUE CKOpocTeit
pacmpocTpaHeHHs] 3BYKOBBIX BOJIH B TOpPHBIX MOpoOJaxX. DTH JAaHHbIE KPUTUYECKH BaKHbBI JUIS
KOPPEKLIMU BPEMEHHBIX JIaHHBIX, MOJYYEHHBIX B IPOLECCE CEHMCMHUECKOM CBEMKH, C LEIbIO
OTIpEeJIeTICHUs TITyOUHBI M CTPYKTYPHI IIOI3EMHBIX (hOPMAITHii.

be3 koppekTHOW CKOPOCTHOM MOJIENI UHTEPIPETALINS CEHCMUYECKHUX TaHHBIX MOXKET OBbITH
HETOYHOM, 4TO MOYKET MPUBECTH K HEMTPABUIILHBIM BBIBOJIAM O CTPYKTYpE 3aJieKel yIriieBOJOPOIOB.
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[TocTpoeHne CKOPOCTHOM MOJENIH HEPA3PHIBHO CBSA3AHO C T'€OJIOTUEN U UTPAET KIIIOUYEBYIO
POJIb B MCCIIEIOBAHUU U TIOHUMAHUU T€OJOTHYECKUX CTPYKTYp. JlJist reosora CKOpoCTHasi MOJIENb
ABNISICTCS  BA)XHBIM HMHCTPYMEHTOM, OO€CIEUMBAIOIIUM 0ojiee TOYHYIO HHTEPIPETALHUIO
T€OJIOTHYECKHUX JAHHBIX U YITy4YIIAIOUIMM KaueCTBO Fe0JIOTHUECKIX MOJICIIEH.

CkopocTHass MOJENb IMO3BOJSET TOYHO OMNPEACTUTh TPAHULBI MEXIY Ppa3IuuyHbIMU
TCOJIOTHYECKHUMU  (opMalMsAIMU. ITO OCOOCHHO BaXKHO TPH HCCIEIOBAHUHM  CIIOXKHBIX
re0JIOrnYecKrX 00JIacTei, Tie IPaHUIlbl MOTYT ObITh HEOAHO3HAYHBIMU WJIA PA3MBITHIMU.

Tak >xe Takas MoJeNb MpPEACTaBIsACT HH(POPMALMIO O CKOPOCTAX PACHPOCTPAHECHUS
3BYKOBBIX BOJIH B Pa3JIMUYHBIX THUIIAX FOPHBIX MOPOA. DTO MO3BOJISET JIydllle MOHSITh CTPOCHHUE U
KOMITO3HIIMIO TIOJI3EMHBIX CTPYKTYP, TAKUX KaK TIACTHI U PA3JIOMBIL.

3HaHUWE CKOPOCTEM  paclpocTpaHEHHs AaKyCTHUECKMX BOJIH IO3BOJSIET  TOYHO
IPOTHO3UPOBATH TIIYOUHY U XapaKTEPUCTUKHU T€OJIOTHIECKUX (POpPMAIIHii Ha MECTOPOXKACHUH. ITO
MOMOTaeT ONTHUMM3HPOBATh IUIAHUPOBAHME U pPa3pabdOTKy CKBaXKWH, COKpalas 3aTpaThl U
YMEHBIIIasi PUCKH.

Domain Conversion — 1o GpyHKIIMOHAIBHBINA MOJIYJIb B IPOrpaMMHOM obecrieueHuu Petrel,
NpeHA3HAYCHHBIA /TSI IpeoOpa3oBaHus JaHHBIX MEXAYy BPEMEHHOH 00IacTbio M TIIyOMHHOW
o0acThio. JlaHHBII Mpoliecc BHIMOIHAETCS B 1Ba dTara.

Co3nanue CIIOUCTON CKOPOCTHOW MOJEJH: Ha TIEPBOM 3Tare CO3AaeTCsl MOJIEb CKOPOCTEH,
KOTOpasi MOXKET UCIOJIb30BaTh pa3HOOOpa3Hble BXOJHBIC JaHHbIe. K HUM COOTBETCTBYIOT KyObl
CpemHeil CKOPOCTH, KapThl paclpeieNieHHs CKOPOCTEH, CKOPOCTh B 33/IaHHOM MHTEpBaJe, JTaHHBIC
CeMCMUYECKOro KapoTaxka U APyTue MoKa3zaTelu.

Mogens ckopocTeld MOKET OBITh TAaK)Ke JOMOJHHUTEIHHO yTOYHEHA (OTKAIMOpOBaHA) C
MOMOIIIBIO T€OJIOTHUECKUX CBEJICHHI, TAKUX KaK KapOTaXKHbBIE AUArpaMMbl U U3BECTHBIC ITyOUHHBIC
TOPU30HTHL

[IpeoOpa3oBanue B MIyOMHY: TOCie pa3pabOTKU CKOPOCTHOM MOJENU JaHHBIE
peoOpa3yroTcss U3 BpEeMEHHON O0JIACTH B TIIyOMHHYIO 001aCcTh. DTOT MPOIECC BKIFOYACT B CeOs
nepecyeT IMOBEPXHOCTEH, CEHCMHUYECKHE OTPaKAIOUINE TPAHUIIbI, CTPYKTYpHBIE HAPYIICHHUS,
MacCHUBOB TOYEK, Pe3yJbTaThl UCCIICOBAHNI CKBA)XWH, JIBYMEPHBIX/TPEXMEPHBIX CEHCMUYECKUX
JAHHBIX ¥ TPEXMEPHBIX MOJIETICH.

Kpome Toro, 3TOT MOJTyJTh TTO3BOJISIET KOHBEPTUPOBATH HHTEPBAIBI BPEMEHH U TITyOUHHBIX
napaMeTPOB IS MOBBIIICHUS TOYHOCTU KOPPEKIINH JaHHbIX. PaHHee MaHUTTyTHpOBaHNE JaHHBIMU
TaK)Ke MO3BOJISIET M3MEHSATh CKOPOCTHBIE JaHHBIE /ISl aHAIN3a CTPYKTYPHBIX HEOTIPEIeICHHOCTEH
Y OIIEHKH UX BIUSHUS HA pa3Mep CTPYKTYPHI U MOTEHIIMAILHBIC 3a1achl.

[Iponenypa "Make velocity model" B mporpammuom obecnieuenun Petrel orBeuaer 3a
CO3JJaHHE CKOPOCTHOI MOJieNn, KOTopasi paboTaeT Co CIOUCTOM CTPYKTYpOH.

B manHo# MOenu KaxabIi CIIOH, UM CKOPOCTHOM MHTEPBaJ, MPEICTaBIsSET COOOM TUIacT ¢
MOCTOSTHHOM CKOPOCTBIO HITU M3MEHSIOIIEHCS CKOPOCTHIO M0 OJIHOMY 3aKOHY BHYTPH yKa3aHHOTO
ruiacta. [l co3maHusi Takod MoJeNu TPeOYIOTCS MPEAesbl CKOPOCTHBIX MHTEPBAIOB, KOTOPHIE
CHOCOOHBI OBITh BBIpaXEeHbI B (hopMe (PUKCHPOBAHHBIX 3HAUYEHUH, TPaHUI] WM TOPU30HTOB
CTPYKTYPHOH MOJEIIN.

B kaxmoM KOHKPETHOM cly4ae CKOPOCTHOTO WHTEpBana TpeOyeTcsl OmpeaeuTh
CKOPOCTHOM 3aKOH M UCXOJTHBIE TAHHBIE [T aHAJIH3a CKOPOCTEH.

3axnwuenue

[[Iupokue BO3MOXKHOCTH [N KOMIUIEKCHOTO aHajiW3a pa3lUYHbIX (HaKTOPOB,
JIOCTYITHOCTb, CIIOCOOHOCTh OBICTpO 00pabaThiBaTh OOJBIIHME O00bEMBl HHGOPMAIMH JCNIAI0T
MaTeMaTHYECKOE MOJICTHPOBAHUE HE3aMEHUMBIM CPEACTBOM JUIS HM3yYeHUS W yIpaBIEHUS
MIPOIIECCaMH, TPOUCXOAIIIMMHE B HE(DTSHBIX U Ta30BBIX IJIaCTax.

OTMmeTHM, YTO BBIIICONMUCAHHBIE METOJBI MATEMAaTUYECKOTO MOJEIUPOBAHUS JIOJDKEH
COMPOBOXKAATh KAXKAYI0 CKBAXHUHY, KaXKIyl0 pacUeTHYH CETKy, KaXKIbIH OJOK U
OKCIUTYyaTallMOHHBI OOBEKT W HaKOHEI[ BCIO paboOTy MECTOPOXKICHHS C MOMEHTa HX
(YHKITMOHUPOBAHHMSI IO MOMEHTA UX JINKBUIAIIHH.
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[Tpu 5TOM MOAENH 17151 KQXKIOTO 00BEKTA ITOCTOSTHHO KOPPEKTUPOBATHCS U YTOUHSITHCS ITPH
MOCTYIUICHUH HOBBIX HW3MEPUTEIbHBIX JaHHBIX, MPU M3MEHEHHH YCJIOBHHM OSKCILUTyaTalluu
H3y4aeMoro o0beKTa (IMOCTOSHHO YTOYHSIOTCS KOA(PPHUIIMEHTHl YpaBHEHUS, OMKMCHIBAIOIINE TY
WIK UHYK 3aKOHOMEPHOCTH JIKallle Ha OCHOBE MaTeMaTHuUecKod mozenu). Muaue, mroOas
MOJIeJIb He OyIeT MOJTHOW U MPaKTUYECKOW OECIONIe3HOM.

Ha ocHOBe BBIIIECKA3aHHOTO MOXHO 3aKJIIOYUTh, YTO TpH HePTETOOBIBAIOIIEM
NPEANPUITHH  HEOOXOJAMMO HMMETh IIOCTOSHHO JCHCTBYIOMUN CYOBEKT, KOTOPBIA OyaeT
BBITIONHATh  (DYHKIIMM MAaTEMaTHYECKOTO MOJCTUPOBAHUS  JICATCIBHOCTH  MPEATPUSTHUSL
MPEAOCTaBIIATh HAYYHO OOOCHOBAHHBIC PacueThl M PEKOMEHIAIIMH 10 HanboJiee parmoHAIbHON
(onTHMaNbHOI) pa3paboTKe IKCILTYaTHPYEMOTO MECTOPOKICHHUS.

Tonbko TOrMa MOTYT OBITH AaHAIM3UPOBAHBI M UCIIPABJICHBI BHIIIICYKa3aHHBIC HEIOCTATKH
U 3aMeuaHus, KOTOpPbIe OOBIYHO HMMEIOT MECTO OBbITh, MPU MPOCKTHPOBAHUH PA3PaOOTKH M
SKCIUTyaTallud HEePTIHBIX MecTOpoXKaeHuu. [Ipu 3TOM B mepByro ouepeab, HaJO MPUHATH BO
BHUMAaHUE YK€ BBIIICHU3JIOKEHHBIE METOJbl UX PEIICHHUS, BBIBOABI U PEKOMEHAINI, KOTOPbIE
ONHUPAIOTCS HA COBPEMEHHBIC JOCTIKCHHMSI MaTEeMaTHKH W (U3HKKA. Tak Kak OIIMOKH
MPOCKTUPOBAHUST pa3pabOTKH MOTYT OOCpHYThCA MHOTOMWIJTMOHBIMU  yOBITKAMH ISt
He(TEra3oBoro MPENNpHsITHs, BCE pacXoidbl, KOTOpble OyAyT BBIJEICHBI Ha OIUJIaTy
COOTBETCTBYIOIINX YCIIYT, IOJKHBI OKYITUTHCS MHOTOKPATHO.
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MYHAM OHIIPY NPOLECTEPTH MOJEJBAEYTE JKOHE BIPTEKCI3IIKTI
ECENKE AJTY MAKCATBIHJIA )KBITJAMIBIK MOJEJIH KYPY

133kenoBa Omuna, Hypmaxanosa Jlassar Kyabxanosna
L «KMT" Unsxunupunn» XKIIC Ateipay dunmansi, Ateipay K, Kasakcran
2 EcenoB yHuBepcuteTi, Akray K, Kazakcran

AngaTna. MyHail MeH ra3fiplH OHIM1 KabaTTap/laH bIFBICTBIPY JOPEKECiH, MyHal Oepy i
HeMece MyHal any Kod(p¢uIHMeHTiH Ooipkay YIIIH Kaszipri yakbITTa T'eOJOTHSIIBIK-
THIPOAMHAMUKANBIK YII  eymeMIl UHUQpIbIK MoAaenbaep (Ie0JOTUsIIbIK-TEXHOIOT HSUIBIK
MOJIeINIbJIep) KEeHIHEH KOJTaHbLIa/IbI.

Ocpl MopenbAepAiH HETi3IHAEe KOMIPCYTEKTEepPAiH T'eONIOTUSIIBIK >KOHE allbIHATHIH
KOpJIapbIH Oaranay *y3ere achlpbliabl, OHIMI1 KadaTTap bl aJiIbIH-al1a Oapiiay MEH JTaMbITYIbIH
OHTallslbl cTparerusacel Herizaeneni. OcblHAAH TYpaKThl >KYMBIC ICTEHTIH T'€OJOTHMSIIBIK-
TEXHOJIOTHSUTBIK MOJIENBICPIl KYpy KOHE KOJIJIaHy MyHail >KOHEe Ta3-MyHall KeH OpPBIHIApHIH
xobanay, Oackapy *oHe Hrepyai 0akpulay camachlH apTTBIPYABIH HETi3ri OaFrbITTapbIHbIH Oipi
00JbIIT TaOBLITAIBI.

KabarTelH MakpoOIpTEeKCI3AIriHIH HETi3r KepCeTKITepl KYMIbUIBIK, O6JIleKTeHy,
Ka0aTThIH Yy3U1yl Oosbin TaOblnaabl. KabaTThIH Y311yl KaOaTThIH ChIHYBIHA J1a, OHBI ©TKI30EHTIH
KBIHBICTAPMEH aJIMACThIpyFa J1a OaillaHbICTBI O0JIyBl MYMKIH.

KabaTThlH y3UIylHIH CcalJapbl-T€OMETPUSIIBIK ememMaepl OOWBbIHIIA op TYpial KyM
JeHeNepiHiy (TuH3anapasiH) Oyiliprnepinae Ae, KesJeHEHIHEH A€ OOMybl, ONapAblH INIHae
CYMBIKTBIKTAP/IBIH KO3FaJIbICBI MYMKiH. KabaTTelH MakpoOipTeKCI3aITiHIH ocepl KabaTThiH acep
eTy Koa(pUIMEeHTIHe YIKeH ocep eTeli. MyHbl OacTanksl Ke3eHJe e, KeHiHr1 Ke3eHIepae Jie
JaMy bl xKoOasay Ke31H/1e eCKepy KaxKerT.

XKymbicta MyHail eHJIIpy MpOLECiHAE TEXHUKAIBIK >KOHE TEXHOJOTHSUIBIK MIeIiMIepai
HETI3/Iey Kypaibl PETiHIIE MOJECIBICY KOHE KOMIPCYTEKTEPIiH T'eOJOTHSIIBIK KOHE aIbIHATHIH
KOpJIapbhlH ecenTey, KabaTTapJblH OHIMIUINH OoJpKay >XoHE OJlap[bl WIepy MOHUTOPHHIL
MIHJETTEp1 YIIIH MyHail %oHe ra3 KeH OpbIHAAPBIHBIH HU(PIIBIK T€0IOTHSUTBIK MOAEIBAEPIH KYPY
KEe31H/I€ TUTOJOTUSIIBIK MaKpOOIPTEKCI3AIKTI €CernKe ally MYMKIHIIKTEp1 KeATipiIreH.

TyiliiH ce3nep: KeH OpHBI, UTrepy, MyHall MeH Ta3ibl aly, THIMAUIK, MOJEIbIELY,
KepCeTKiTep, O1pTeKCI3IIK.
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GRINDING OF THE SURFACE OF RECONSTITUTED HARD-TO-PROCESS
POWDER MATERIALS
1 Zakenova Amina, ’Lyazzat Nurshakhanova
! Atyrau branch of «KMG Engineering» LLP, Atyrau, Kazakhstan
2Yessenov university, Aktau, Kazakhstan

Abstract. Geological and hydrodynamic three-dimensional digital models (geological and
technological models) are currently widely used to predict the degree of displacement of oil and
gas from productive formations, oil recovery or oil recovery coefficient.

Based on these models, the assessment of geological and recoverable hydrocarbon reserves
is carried out, and the optimal strategy for additional exploration and development of productive
formations is justified. The creation and application of such permanent geological and
technological models is one of the main directions for improving the quality of design,
management and control of the development of oil and gas and oil fields.

The main indicators of the macro-heterogeneity of the formation are sandiness,
fragmentation, and discontinuity of the formation. The discontinuity of the formation can be
caused by both the wedging of the formation and its replacement by impermeable rocks.

A consequence of the discontinuity of the formation is the presence of many sand bodies
(lenses) with different geometric dimensions both laterally and horizontally, within which fluid
movement is possible. The influence of the macro-heterogeneity of the formation is of great
importance on the coefficient of impact coverage of the formation. This should be taken into
account when designing the development, both at the initial stage and subsequent stages.

The paper presents the possibilities of modeling as a tool for substantiating technical and
technological solutions in the process of oil production and taking into account lithological macro-
heterogeneity in the construction of digital geological models of oil and gas fields for the tasks of
calculating geological and recoverable hydrocarbon reserves, predicting reservoir productivity and
monitoring their development.

Keywords: field, development, extraction of oil and gas, efficiency, modeling, indicators,
heterogeneity.
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Anparna.: MyHail eHAIpy Ke3iHAE IIMKI MYHAHJBIH XOFapbhl TYTKBIPIBIFBI OHIIPIC
KBUIAAMJIBIFBIHA Kepl acep eTim, eneyii Macenenep Tyasipaabl. Kemnrteren 3eprreynep oapTypii
IIMKI MYHail COPTTapbIHBIH KAaCHETTEPIH JXOHE OJapAbl OHIIPY TEXHOJIOTHSUIAPBIH Oaramayra
OarpiTTanrad. JKorapbl TYTKBIPIBIKTBIH HET13r1 cebenrTepi — KaTThl OONIIEKTepAiH 00Iybl, aybIp
bpakuvsUtapaplH ~ JKOFapbl  KOHIIGHTPALMSCHL,  COHAal-ak  "Maijarel  Cy"  TUMIHAETI
IMYJbCUSTIApAbIH TY31nyl. by Makanagaayelp dpakuusiapiblH KOFapbl KOHIIEHTPALUACH Oap
MYHaHIBIH TYTKBIPJIBIFBIH TOMEHJAETYTe OaFbITTaFaH MEXaHH3MJEP,dMYJIbCHIIAPIBIH TY3UTYy
KOHE TYPaKChI3JaHy MEXaHU3MAepl, COHJAal-aK TYTKBIPJIBIKTBl TOMEHJETY oficTepi
KapacThIPBLIAIBL.

Tyiiin ce3nep:MyHail, TYTKBIpJIBIK, S5MYJbCHs, ayblp MyHail, cy, epiTKilTep,
acanpTeHaep.

Kipicne

CoHrbl €Ki OHXBUIABIKTA OJEeMJIIK MYHalifa CYpaHbIC TYpPaKThl TYpAe apTyna, Oy
HHEPTETUKANIBIK PECypCTapFra JIeTeH KaKETTUIIKTIH JKOFapbulaybIMeH, )KahaHIbIK Y KOHOMUKAHBIH
KAapKbIH/IbI JaMYbIMEH KoHE OHEPKICINTIK OHIIPICTIH yiFatobiMeH OaimanbIcThl [1]. Tek 20-mb
FACBIPJIBIH COHFBI HIUPETiHAE Oy KOPCETKIII KbUTbIHA maMaMeH 1%-Fa apTThl. XalbIKapasiblK
DHEPreTHKANBIK areHTTIKTIH (XDA) skone JlyHuexysinmik sHepreTukanblk keHecTiH (J2K)
MOJIIMETTEpiHEe Ccolikec, MyHaifra aereH cypanbic 2030 sxpimra Kapail 66%-ra ecemi ne aemn
Ooomkanyna. CoHpaif-ak XalbIKapalblK 3epTTeyiep angarbl 20 >Kbuiga oneMzeri dHeprus
KOKeTTUTITiHIH ~ KeMm  nereHae  80%-v1  MyHal, TaOufu Ta3 JKOHE Kemip eceOiHeH
KaHaFaTTaHBIPBUIATBIHBIH Ooipkaiiabl [2]. Ockutaiiia, 6amamansl SHEPTUS KO3AepiH AaMbITyFa
OarbITTAIFaH Iapajapra KapaMacTaH, KOMIpCYTeKTep DHEpPTrHsFa JereH OJeMJIIK CYPaHBICTHI
KaHaraTTaHJbIpya 97l 1€ KETEKIl peJl aTkapabl. JlereHMeH, A9CTYpIll *KEeHUT KeMipCyTeKTepIi
TYTBIHY OCBI PEeCypCTapiblH KOpJAphIHBIH a3atobiHa okenai [3]. Kazba oTweiHmaper kemeci
OHXKBUI/IBIKTap/ia HEri3Ti SHeprus Ke3i OOJIBIN KaJdaThIHJBIKTaH, OajaMaibsl Ka30a pecypcTapblH
JaMBITYyFa aca KaXeTTUTIK TybIHAai bl [4]. COHABIKTaH TYHHE )KY31HIET1 )KaJTbl MyHall KOPBIHBIH
mramameH 70%-bIH KypaiThIH KabaTTap/iaH ayblp *KoHE aca ayblp MYHaNbI (SIFHU, TAOUFU OUTYM
HeMece MyHall Kymaphbl) THIM/I1 @HIpyTre alTapibIKTail Kyl xKyMcaiasl [4].
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[IIuki mMyHai-OyJ1 HETI31HEH KaparalbIM KeMIpCyTeK TYpJepiHEeH TYypaTbhlH KONTEreH
(GYHKIMOHANABI TONTaphl 0ap MBIHIAFaH KOCBUIBICTAPABIH KYpIedi KOCHAachl >KOHE OHBIH
KYpaMbIHJaFbl aiibIpMalllbUIBIKTap OFaH OpTYpJl Kacuerrep Oepeai. MyHail OHBIH KypambIHIA
KaHBIKKaH, apoMaTThbl, MIaWbIpiap >XoHE acQalbTeHAEpP [N aTalaThiH (paKusIapIbIH
0oJTybIMEH cUIaTTajdaAbl. bysl ¢pakuusuiap KpeMHUN THOKCHI CHUAKTBI OeliceHi OerTepae op
TYPJIi TOJISIPIBIFBI MEH aZCOPOIHMACH 0ap epiTKIIITep/Ii KOJIAaHa OTBIPHIIN, HOJSPIBIFbIHA Kapal
MyHaigaH Oesineni [5]. KaHbIKKaH KeMIpCyTEKTEp HETI3IHEH IOJSIPIABI €MeC KoHE KOC
OalimaHbICBl  JKOK. AJHM(ATTBI KOMIPCYTEKTEp MEH aJIMLIUKIAI  KOMIpCyTeKTep  OCHI
KJIaccu(pUKaUsHBIH O6JIiri OOJBIT TaOBUIAIBI KOHE MYHAWABIH €H JKCHUI O6JIriH Kypaiabl.
ApomarThl KeMipcyTekTep — KypamblHIa Oip Hemece OipHemie OEH30J CaKMHAlapbl Oap
KOCBUIBICTApP, OJApAbIH KypaMblHIa anudaTTbIK Ti30€KTep *oHe/Hemece OEH30JI CaKMHAChIHA
KOCBUIFaH HapTeH ik cakuHaap 60mysl MyMKiH [6]. [laiisipiap xeHiT ankaHgap/ia epuTiH MyHai
(dpakuusacel petiae cunartanaabl. OgapAblH XOII HICTI XKOHE MOJAPIBIK CUIIATTaManapsl Oap,
COHBIMEH KaTap OJlapJblH KYPBUIBIMBIHIA a30T IEH OTTErl CHSKTHI rerepoarompap Oap [7,8].
Acdanpreniep MyHalIbIH n-ajgKkaHaapaa (MbICajbl, N-TICHTEH XOHE H-TENTaH) €pIMEUTIH JKOHE
XOII WicTi epiTkimTepae (OEH30J XKoHE TOJyos) epuTiH Oeumiri periHae aHbIKTanansi9,10].
ConbIMeH KaTap, Oyl MyHaiiia Ke3[eCeTiH KOFaphl MOJIAPIIBIKKA KOHE JKOFApbl MOJIEKYJIAIbIK
Maccara e KomrnoHeHTTep. Onap MOIMKOHACHCAIMUIAHFaH apOMaTThl CaKMHAJIApJaH TYpPaThIH
KYpJeli KypblUIbIMIapFa ue, oJIapJblH KypaMbIHIa SpTYPIl eseMaepaeri ajlkuil paauKaiaapsl
MEH OTTET1, a30T JKOHE KYKIpT 3JIeMEHTTEepiHEeH, COH/Iai-aK BaHAIN{, HUKEJIb J)KOHE TeMip CHUSKTHI
MeTaJIapAaH KypanraH GyHKUMOHANABIK TonTap O6ap [11] Acdanbrenaep - ayslp MyHail MeH
OWTYMHBIH HErI3rl KOMIIOHEHTTepi Oonbim Tabbutanpl. Kabarrap MyHalmapasl eHIIpyIe
KaHBIKKaH, apOMAaTThl, MANBIPIIbI koHE ac(hanbTeHAl KOCBUIBICTAPAbIH OpTYpPJIi IPONOPLHUsIAPHI
XKOHE  KYKIPT KYPaMbIMEH EpEKIIECICHETIH T'eOJOTHSIIBIK aWbIpMAIIbLUIBIKTAPIbl KOPCETEII.
Mpicanbl, KypaMmblHAa KYKIPT1 )KOFaphl ayblp MyHaii HeriziHeH Contyctik Amepukana, OHTYCTiK
Awmepukana xone Tasy LLbireicTa ke3meceni [12]. Ayslp Hemece aca ayblp MyHail — OYJ1 )KOFaphbI
TYTKBIPJIBIKKA W€ MYHai, 071 KaOaTThIH KaJbIIThI JKaFaliblHAa IKCIUTyaTalUsUIbIK YHFbIMAJIapFa
OHal arpIl Oapa alMaiiIbl. « AybIp» aHBIKTaMachl MYHANIBIH THIFBI3IBIFBl HEMECE CaJIBICTHIPMAITbI
caJIMarblHa HETI3JIeJITeH, OJ KEHUJI MyHailifa KaparaHjaa >korapbl Oonaabl [2].I'paButamus MeH
TYTKBIPIIBIK — KEHLJI, aybIp KOHE aca ayblp MyHailap/ sl Kiaccuukanusuiayaa KolIaHbUIaThIH
€Ki HEeTi3T1 CTaHAapT, ojap Kenecigei cumarrananst: (1) ocenin mynaii: °AP1 > 22, TYTKBIPIBIK <
100 cP, teiFre3abik < 934 xr/m*; (2) ayvip mynai: °API 10-22, Tytkeipasik > 100 cP, THIFBI3ABIK
934-1000 kr/m?; (3) aca ayvip mynati (bumym): °API < 10, TyTkbipask > 10 000 cP, TeIFbI3ABIK >
1000 xr/m? [13]. TYTKBIPIBIK, THIFBI3ABIK jkoHE °API kepceTkimTepiHeH Oenek, ayblp jKoHE aca
ayblp MyHaijgap COHJaii-ak AQCTYpJli MyHaiapra KaparaHjga (U3HMKaIbIK JKOHE XHMUSIIBIK
KacuerTepl OoilblHIIA alTapiblkTail epekmieneHeni. Omapra ayblp MeTaNAApAbIH KOFapbl
KOHIIEHTpauusiapsl, kemiprek/cyrek (C/H) KaTblHacTapblHBIH KOFapbl OONMybl KOHE
reTepoaToMaap IbIH Kot 00ysl kaTtassl [2,3]. by maitnap cybl )koHe Mai bl 0eity, TachiMasaay
KOHE Ta3apTy MPOLECTEePiHIH KypAeIuliriHe 0aiaHbICTbI KYH/IBIIIBIFBI TOMEH OOJIBII ecenTene/i
[14].0nap eTe TYTKBIp >KOHE KAJBINTHI Ka0aT >KaFdailbIH/Ia SKCIUTyTAIlMs YHFbIMaJapblHa OHAM
aFbIll KeTe aJMal/bl, OWTKEH1 OJap/blH KOHCUCTEHLUSACHl OeJIMe TeMIepaTypachlH/ia MacTalaH
KAaTThl KYWre NeHiH aybITKUAbI, TYTKBIPJIbIFEl OenMe Temneparypacbinna 102°C-gen 105°C-re
neiin esrepeni. Oxperte, TYTKbIpAbiFbl < 400 °C OonaThlH MMKI MyHail KyOBIp apKbUIbI
TachIMaJIIay YIIiH €H KOJaWJIbl TYTKBIPIBIKKA We nen caHamanbl [15]. Tyrkeipiasikka OipHemie
(axToprap acep €Tyl MYMKiH, MbICAJIbI, acalbTEHAEP CUSAKTHI ayblp (HpaKIHsIIapIbIH KOFaphl
KOHIEHTpalusChl koHe "Maiaarsl cy" (B/M) smynbscusiiapeiabiy Oonysl [16]. MyHaiinarsl cy
AIMYJIbCUSIAPBIHBIH KAJBIITACYBl AIMYJIbCUSIAPAbIH KOFApbl TYTKBIPIBIFbIHA OailIaHBICTHI MYHA
OHJIIpY KapKbIHBIH alTapJIbIKTail TOMEHIETY1 MYMKIH, OJ1 CyJIbIH MeJIIepiMeH (a3aiblKk HHBEPCHUs
nykrecine (ODUH) xerkenre aeitin apraapl. JKeninep MeH *aOIbIKTapIbIH OIIEMiHE KATHICTHI
JYpBIC LIeNIiM KaObuiaay >KoHEe OHJIIpic cTpaTerusaapbiH Oaraiay YIUIiH SMYJIbCHS TYTKbIPIIBIFbIH
na, (azanblk HMHBepcHs HYKTeciH e Outy Manbi3asl [14]. Iuki MyHaldl KypaMbIHJarbl
OeliopraHnKaIbIK KATThl 3aTTapAbIH OOJYHl TachIMalay Ke3iHJe KHBIHIBIKTAp TYBIHAATYHI
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MyMKiH. Erep Oy Gemmextepiin enmeMi oTe KimkeHTal (OipHeIIe MUKpOH HEMece OJIaH a3)
6osica, onap manbIpiaap MeH achanbTeH CHSAKTHI ayblp (pakiusuiapra ancopouusinanansl. Coman
KeHiH OYJ1 TONTHIPFBILITAP Cy-MYyHall HHTepdeiciHe aybIcabl, 6T TYPAKTHI SMYJIbCUSIIAP TY3€EIl
YKOHE IMYJILCHSI MOJIIIepi MEH KaTThl 3aTTapAbIH MeJliepine OailllaHbICThl MYHANIBI ©T€ TYTKBIP
ereni [17].

Bbyriuri tanna GapnanraH MyHail Kopbl OoiibiHImIa KaszakcTan ayHue >Ky3iHIeri MyHau
KOpBIHBIH 3 maiibI3biHa ue OOJIbIN, oJeMJeri keTekmn 15 enjiH KarapbiHa Kipeni. byn perre
KeMipcyTeri KopbIHbIH maMameH 70%-b1 Ka3akcTaHHbIH OaThICHIHAA IIOFbIpIanFaH. MaHFbIcTay
OOJIBICHIHBIH ayMaFrbIH/a O©HEPKICINTIK MYHAHIBIH IBIHATHIH KOPHI 725 MJIH TOHHA, KOHJCHCAT
— 5,6 muiH TOHHA OoyiaThiH 70-TeH acTaM KEHOPHBI alibuIibl. KeHOPBIHIAPBIHBIH KapTHICHIHAH
a3bl )KYMBIC Kacaiapl. OnapIblH KOIIIIIr JaMyAbIH COHFBI CaThICBIHAA. KanabIk Kopiiap sy
0achIM KONIIUIIriH KajimblHAa KenTipy KubIH. Ipi keHopeiHmapel: O3en, XKeribaii, Kanamkac,
Kapaxxanbac.

Conrbl ke3e 613/71¢ KaimblHa KeJIMEUTIH TaOUFU pecypcTapabl THIMCI3 Maianany KoHe
KOpLIaFaH OPTaHBIH ayKbIMJBI JIaCTaHybl Oaiikanaapl. PecyOnikanblH MyHall KOCIIOPBIHAAPHI
MYHail OHIMJEpiH MIBFApyAbl YIFANTY YIIIH WHHOBAIUSUIBIK TEXHOJOTHSUIAPABI KAKET eTel.
MamnrspicTay OOJIBICBIH/IaFBl MYHA OHIIPY KOJIEMiHIH TOMEHeYl Oy aifMaKThIH MyHaill KOpPBIH
Oencenal Urepy MYMKIH eMeCTiriMeH TYCIHAIpiIeai, OiTKeHi oyiap KajmblHA KEeNTipy KUbIHFA
xaTKpI3blIaabl. Kenopsinaapasie 70%-bl YIKEH KypJeni WbIFbIHAApAbl KaxeT ereal. OcblFan
0aifyTaHBICTHI YCHIHBUIBIN OTHIPFAaHMAaKaJIaHbIH MAaKCaThl IIMKi MYHAHIBIH TYTKBIPJIBIFBIHA oCEp
eTeTiH (aKTopiapbl, COHAAN-aK OHBl TOMEHIETY ICTEpi Typalibl 3epTTEyJepre IOy Kacay
00JIBIT TaObLTABI.

OiCTiH TeXHOJIOTHACHI.

[18,19] aBTOpnapaelH MmiKipiHIIE IIMKI MyHaiIpl KOJUIOMATHI €MEC CYHBIKTBHIKTapFa,
MalIbTEeHIEp MEH acdanbrenaepre Oenyre Ooyabl; COHFBLIAPBI-ATIIOMEPALUSIIAHATHIH KOHE
MYHaHIbIH TYTKBIPJIBIFBIH aPTTHIPAThIH Kapa KOHbIP YHTaK. 2001 >kbuibl XeHaynT KoHEe aBTopiap
TOOBIAYBIp MYHaWJbIH TYTKBIPJBIFbIHA ac(albTeH KOHLEHTPALUSICBIHBIH OCEpIH 3epTTell.
Ceinakrap maccacsl OoibiHIIa 0-1eH 20% - Fa neiiHri acanbTeHAepAeH TYpaTblH MajbTEeH
yaricinge xyprizuai.Asrop 20 °C temneparypazna 0,03 - 596 Ila siFpicy KepHeEyl Auana3oHbIHAA
ckaHepieyal xyprizal. Hotmwxkenep 6apibik yiariaep HbIOTOHABIK CYHBIKTBIKTAp CUSKTBI OPEKET
€TETIHIH KoHEe ac(haabT KOHIEHTPAIMSICHIHBIH )KOFAPbUIAybIMEH TYTKBIPJIBIKTHIH KOFapblIaFaHbIH
KepceTTi. MbIcanbl, ManbTeHAep TYTKbIpIbIFb! amameH 20 000 cP 6onapl, an 17% achansrenaep
O6ap vyariaig TYTKeIpAbiFel 600 000 cP xerri [20]. Aprumnep >xoHe Oacka aBTopiap
(2002)monimerTepi OoMbIHINA, KeOip MalbTeHIEp MeH ac(aiabTeHJep KOCHalIapbIHBbIH
pEOJIOTHSIIBIK ~ oIIeMaepl, acQaibTeHACPIIH KPUTHKAIBIK KOHIEHTPALMICBIHAH KOFAPBI
(canmarbl OolibiHIa 10%) OyJ1 KOMIOOHEHTTEP TYTKBIPJIBIKTHI €0Yyip apTTBIPbIN KaHa KOoHMaii,
KOCHaHBbIH CEpHIMAUIIIH apTThIpaThiHbIH  KepceTTi [21]. TlanaBatu >xoHe Oackanapsl
CYCBI3/IaHABIPbUIFaH ayblp MYHaMbIH TYTKBIPJBIFbIHA acQalbTeH MOJIIEPIHIH dCepiH 3epTTel.
Ocpl makcarTa MpaHHBIH HETi3T1 KEH OpBIHJIAPHIHBIH OIpiHEH IIMKI MYHaMIbIH ChIHAMACHI
anbIHael. Maccacsl OoitbiHIna 14,9% KypalThiH acanbTeHzep reKCaHMEH SKCTPaKLMSIaHBbII,
acdanbTeHepci3 ManbTeHaep aen aranaThiH 10 chiHama anbiHabel. ComaH KeiiH Oyl yiariiepre
OpTYpJli KOHIIEHTpalUsAAarsl achanbTeHaep Kochliabl. HoTnxenep kepceTkeHieil, cyibuIThbUIFaH
yarinepae  (temeH  acanbT  YATUIEpl)  TYTKBIPJIBIKTBIH — JKOFaphUIaybl  acaibTeH
KOHIIGHTPALUSCBIHBIH ~KOFaphlJIaybIMEH CAJbICTBIPMANIbI TYPJIE€ CBHI3BIKTBI ©CETIHI JKoHE
TeMIepaTypara OHIIIA TOYEJAl eMec eKeHIH KepceTTl. ABTOpJapblH MiKipiHiIe, Oy acaibTeH
OemmekTepiHiy Oip-OipiHEH YJKEH KAalbIKTBIKTa OpHajlacyblMEH OaillaHBICTBI, COHJIBIKTAaH
OJIApJIBIH  ©3apa opeKeTTecyi ainci3. AcdanbTeH KOHIICHTPALMSICHIHBIH ©CYl TYTKBIPIBIKTHIH
CBI3BIKTBIK CHUIIATTaH ayBITKYbIHA JKOHE COJI TeMIlepaTypasia CYWbUITBUIFAH ailMakka KaparaHJa
alTapibIKTall KbUIAaM apTyblHa oKenai. byn acdanbreH OGesIekTepiHiH CaHBIHBIH apTybIMEH
OaiiaHbICThI, OUTKEHI OJIapbIH CYHBIK Oeuirine Kaparanaa O0ip-0ipiHe KaKbIH OpHAJIACKaH Ke3/1e
e3apa opekerrecyiH KyuenTeai.OpraaiiMakTaHKENH1HCATBICTBIPMANIBITYTKBIPIBIK — acalibTeH
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KOHIIEHTPALUACBIHBIHKOFapbLIay bIMEHKbUIAAMKAPKbIHMEHOCE 11,0y IeHa KbIHTEH ICH LI IF aaliHa
n7161. COHBIMEH KaTap, CalbICTBIPMAaJIbl TYTKBIPJIBIKTHIH QPTYPJIl TeMIiepaTypanapaa 6eminyi Oy
alilMaKkTa TeMIepaTypaHblH OCEpIHIH KYIITI eKeHiH kepceremi [1]. [22] omebuer aBTOpiapsl,
OpTYpIIi TeMIepaTypaiap/a KaiiTa KaJanblHa KeATIPUIreH ayblp MyHal yAriiepiHiH TYTKbIPJIbIFbIHA
acdanbTeHep KOHILIEHTPALUICHIHBIH dcepiH 3eprrereH. Kypambinga macca OoiibiHina 14,5 %
acanpTeHepi 0ap KaiiTa KajJmblHa KENTIPUITeH ayblp MyHal ChIHAMACBIHBIH TYTKBIPIBIFBI 23,9
°C temmneparypana 23 199 cP Gonnpl, an acanbTeHAEpCi3 KalTa KaJIIbIHA KEJITIPUITeH YITIHIH
TYTKBIPJIBIFBI (SIFHU, TEK MaJbTeHaep) Oap 6onransl 767 cP 6omnabl. ABTOpIapAbIH HiKipiHIIe, Oy
ChIHAIFaH ayblp MYHAWJbIH JKOFapbl TYTKBIPJIBIFBI HETI31HEH ac(anbTeHAEpAIH 9CepiHEH
OonranbiH, an achanbreHaep QIOKyJAIMsUIaHa OacTaraH Ke3le TYTKBIPJIBIK KYPT ©CKEHIH
oinmipeni.

OicTi KOJJaHy HOTHIKeJIepiH Tajaaay

Tapuxu TypFblIaH ajlFaHja, ayblp KOHE aca ayblp LIMKI MyHaiiFa CypaHbIC TOMEH OOJIbI,
OUTKEHI OHBIH YKOFapbl TYTKBIPJIBIFBI MEH KYPJAETi KypaMbl OHbI OHAIPY/i, TaCHIMAaJay bl KOHE
OH/JICY /Il KUBIHJATa bl XKOHE KbIMOAT eTe/li. by Mocenenepi menty alTapibIKTail TEXHOIOTUSIIBIK
KETICTIKTEP/II KaXeT eTedi. AybIp jKOHE aca ayblp MYHAWIbIH TYTKBIPJBIFBIH TOMEHJIETY YKOHE
oJlap/IblH KYObIp/ia aFybIH jKaKcapTy YLIIH 9pTYpJli 9AicTep KOJAAaHbUIABI HeMece 3epTTeni. by
ozicTepre MBIHANAP KaTajbl: JKEHUI MaijJapMeH HeMece CIUPTTEPMEH CYHBUITY, ©OHIIpic
KeNUIepiH HeMece MYHaWJbIH ©31H JKbUIBITY, TYTKBIPJIBIKTHI TOMEHAETETIH 3MYJIbCUSIIAP/IbI
KOJIJaHy, OeTTiK OeJceHai 3aTTapAblH CyJIbl epITIHAICIHAeTI MYHAaWJIbIH TYTKBIPJIBIFBIH
TOMEHJIETETIH SMYIbCHUSIIBIK Kypaiaapabl Kongany[23,24].

HIuxi mynaiiovl sceHin mainapmen nemece CRUPMNEH CYubLImMy

CyiibuiTy-ayblp MYHaMJbIH TYTKBIPJIBIFBIH TOMEHAETYIIH €H KOHE KOHE €H TaHbIMall
omicrepiniH Oipi. Byn TexHoiorust ayplp MyHalfa >KEHUT CYHBIK KOMIPCYTEKTEpAl KOCylaH
Typansl. byn onic HeriziHeH MyHailnbl KyObIpiap apKbUIBI ©TKi3y MPOIECIH >KEHUIAETY YIIiH
Konanbuiansl. 20-30% apakaThIHACTAFBl SPITKIII KU1 JKOFApPhl KBICBIMHBIH TOMCHJICYiH HeMece
JKOFaphbl TeMIlepaTypaHblH KaXETTUIIMH O0JIpIpMac YIIH XKETKITiKTI 00Jbin Tabbutaasl. bynan
Oacka, CyHbUITY 9/1iC1 OCBI MYHaUIap bl AETHAPATALUIAY KOHE TY3ChI3IaHABIPY/Ibl )KEHITIAETY1
MYMKiH. ByJ1 TEXHOIOTHS OCBI MaKcaT YIIIiH KU1 KOJJAaHBIIATHIH IIETiM O0JIbIN Ta0blIaabl, OipaK
0JI TaChIMAJIJIAHATHIH KOJIEMHIH YJIFAIObIHA JKOHE KeWOip HYKTeJep/ie epiTKIIITI MyHai an 6oy
KKETTLUIIriHEe OailIaHbICThI COPFHI KoHE KYOBIp >Ka0AbIFbIHA YIIKEH HHBECTULIUSIIAP/IBI KAXKET €Tyl
MYMKIH [2].

ABtopiniap[24]7:3 KaTblHAChIHAA ayblp XOHE >KEHIT MYHall KOCHACBIHBIH TYTKBIPIIBIFBI
comikecinte 30 xxone 50 °C remneparypana 1000 sxone 300 cIl 6onranbin OaiiKaabl, an OacTanmKbl
ayblp MyHail ymiH 20 °C temnepatypana 15000 cIl kypalTBIHABIFBIH KOpPCETTi. XaccaH >KoHE
0acka aBTOpJIap OHJCITEH MYHall YATUIEPIHIH PEOJIOTHSIIBIK KaCUETTEPIH 3epTTEy MaKCaThIMEH
ayblp MyHall yJITUIepiHJEri TYTKBIPJIBIKTBI TOMEHAETYIIH SpTYpil ojicTepiH 3epTreni. bipinmi
YKOHE eKIHIII 9JIICTEP ayblp MYHAIAbI 9p TYpJIl TEMIEpaTypaaa COMKECIHIIE CITUPTIIEH KOHE KEHLT
MaiiMeH apanacTelpyabsl KaMmThlIbel. 10% xone 20% coupti 6ap ayslp MyHail KochanapblHBbIH
TYTKBIPIIBIK HOTHIKEIEPIHEH OYJI CYHBIKTHIKTApABIH Ta3a MyHaifa YKcac peOJIOTHSUIBIK KacHeT
KOpPCEeTeTiHI aHBIKTANIbl, OipaK TYTKBIPJIBIK MoHepi aifTapibikTail Tomenaeni: 10 000-nan 2 000
cP-ka (10% cruptTi *xkyiie) xone 10 000-nan 9 500 cP-ka (20% crnupTtTi Xyile). ABTOpiapAbIH
HiKipiHIe, CHOUPT epITKIIl pEeTiHAE OpeKeT eTTi >XoHe acdaibTeHiepae O0oJaThiH Kenoip
(YHKIMOHAIIBI TONTapMEH THIPOKCHI TONTAPBIHBIH OpPEKETTeCYl HOTIDKECIHIE TYTKBIPIBIK
teMmenaenl. ToxipubenepaiH eKiHII cepuschl OyJ MYHalabl TYTKbIpJbIFbl mamamern 300 cP
00JaTHIH KE€H1T MYHal YITICIMEH apalacThIpyibl KaMThLAbl. MYHIaFbl MakcaT KyObIpiiap apKbLIbl
TachIMaJlfiay YIIiH TYTKBIPJIBIFBI MEH THIFbI3BIFbI TOMEH MYHall yITiciH ainy 6osasl. Kypambinaa
CIUPT OHE KEHI MyHaibl Oap yiriiep ocbl KOMIOHEHTTEpAl ayblp MYHallMeH apajiacTbIpy
apkpUTel garbiHAanasl. 10% sxone 20% >keHia MyHaiabl KOJNAaHy apKbUIbl allbIHFAH HOTHXKENep
OWI CYMBIKTBIKTAP/IBIH Ta3a ayblp MyHalFa YKCac peoJIOTHSIIBIK KaCHETTepl O0ap eKeHIH KOpPCEeTTI.
Tytkeipibik 10% >xeHin myHait kocrmack! yiniH 10 000-wan 1 200 cP-ka neiiin sxoHe 20% xeHin
myHait kocmackl ymriH 10 000-man 350 cP-ra neiiin Temenmeni (Oyn Taza MyHaMIbIH
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TYTKBIPJIBIFBIHAH 26 ece TemeH). ABtopmap [15]0yn omic KanFaH ekeyiHe KaparaHaa XKaKChl
HOTHKE KOPCETTI JIETeH KOPBITHIHABIFA KeJ/i, OiTKeH1 ayblp muKi MyHaitra 20% >XeHin MyHai
Kocy apKpuibl 350 cP TYTKBIpIBIFBIH ayFa 00JaIbl.

Kymeicra[20]TaceiManay Ke3iHIe TYTKBIPJIBIKTHI 0aKblIay >KOHE KBICHIMIIBI TOMEHJETY
YIIiH epiTKim petinae auMmeti1 d¢upid (JAMD) kongany el 3epTrreni. by mporecTi Konnany s
0acTel apTHIKIIBUIBIFBL, Oacka epiTKimTepre Kaparania 3aybiTta JIMD KanmbelHa KeNnTipy
OHalibIpak ekeHAIriH kepcerTi. CoHpaii-ak CHUPTTEp EpITKIIl PEeTIHJIe 3epTTeNyle, ocipece
NeHTaH-1-071, 0J1 THAPOKCHII TONTAPBIHBIH ac(haabTeHIEPMEH CYTEKTIK OailyIaHbICHl HOTHIKECIH/E,
KEpPOCHHIe KaparaH/Ja ayblp MYHaHIapAblH TYTKBIPJIBIFBIH TOMEHJIETYAE oiAeKaiga THIMIL
JKorapbl MONSPIBIK HEMece EPITKIIITIH >KOFapbl JEHreiaeri CyTeKTiK OailllaHbICTaphl IIUKI
MYHaN/bIH TYTKbIPJIBIFBIHBIH TOMEHJCYyiHe okenedl. Auaiifa, CyTeKTIK OaiaHbICTapbl Kell
epITKIIITEep 9METTe KOMIPCYTeKTepre KaparaHnaa TYTKeIp Oomnaabl. CyTekTik OaiilaHbICTaphl a3
HOJIAPIBl ePITKIIITEp FaHA IIUKI MYHall TYTKBIPJIBIFBIHBIH alTapibIKTall TOMEHAEyiHe oKele.l
[25]. ConbIMeH KaTap, CYHBIITY 9/1iCi KUBIHIBIKTAP TYFBI3YBl MYMKiH, ce0e01 MyHal KypaMbIHBIH
Ke3-KEJITeH ©e3repici MalbIH/epITKIIITIH KaXKeTTI MPOIMOpUUsACkIHA ocep eTyl MymkiH. Hadta
HeMece KEeH1UT MyHai xorapbl APl TBIFBI3IBIFBI dOHE ayBbIp MYHAIIAP Bl CYHBUITY IAFBI THIMILIIIT
apKachlHJa KbI3BIKTHI OanaMa 0oibln TaObuIazibl. Amaiina, MyHaal Kocnanap acgalbTeHAepIiH
TYPaKTBUIBIFBIH ©3TEPTil, ONapAbIH (DIOKYISIIMUACKI MEH IIOryiH TYABIPYBl MYMKiH, Oyl €3
Ke3erinjae Tra3 KyObIpiapbiH OiTenyiHe okenenai. AcdaibTeHIEpAIH arperanusicbl MeH
(GITOKYIAMSICHI, COHa-aK 0aTaybI3IbIH KPHCTAIJAHYbl MEH TYHABIPY MPOLECTEPIH TYCIHY YIIiH
KOCBIMIIIA 3€pTTeyJep Kaxer [2].

DOKOHOMUKAJIBIK TYPFBIIAH alfaHfia, epITKIIl peTiHAe MaiJalaHbUIaThIH  KEHLUT
(bpakuusIapAblH KYHbl OHJICITeH ayblp MYHalIbIH KOFapbl KYHbIMEH eTenmei . byn mponecke
KaTBICATBIH ayBIP KOHE KEHLJT MyHAUIap/bl MYKHUAT YKOHOMUKAJIBIK TAJIZAy Tajar eTiIeIi.

Onoipicmik Kyovipnapovl Hemece WUKL MYHATLObL HCbLbIIY

KeuplTy - KyObIpiap apKbUIBI TachIMaJAHATHIH Aayblp MYHAHIBIH TYTKBIPIBIFBIH
TOMEHJICTY/IIH eKIHIIl Ui KOJNJaHBUIATHIH ojici Oonbinm TaObuIaabl. byn omicTiH Herisi-
TYTKBIPIIBIK TEMITEPaTypaHbIH KOFapbUIaAybIMEH TOMEHACHI1, OyJ1 MyHall aiiay bl dKeHUTACTE/I].
CoHIBIKTaH MYHaMIbIH TYTKBIPJIBIFbI aUTApIIBIKTal TOMEHAECUTIH TeMIepaTypara AeiiH KbI3IbIpy
MaHBI3/Ibl. OMIICTIH HET131 — MyHal OHIPIJIETIH KOFapbl TEMIIEpaTypaHbl KyObIpIap sl OKIIayiay
apkbuibl cakray. Okmiaynay onuusaapbsl >KbUTyJIbl CakTay YLIIH JOCTYpil KyObIpiaap/sl
TEpeHAETYli KaMTHIbL. JlereHMeH, Oasy aFblHHAH TYBIHJIAFaH JKbUTY IIBIFBIHBIHA OalIaHBICTHI
CBIPTKBl  KBUIBITY OpKalllaH JepiiK KaxkeT. byl copfbl cTaHuMsANapelHIa — Tikesel
KBUTBITKBIIITAPMEH KaiTa KbI3ABIPYAbl KaxeT etei. COHbIMEH KaTap, I9CTYPIIi KyObIpiiap oTKi3y
KaO1JIeTIH apTThIPY YILIH KOPIIaFaH OpTa KbICHIMbIHA )KaKbIH TOMEH Oy KbICBIMBIMEH JKYMBIC iCTel
ajazsel [26].

OHIPICTIK JKETMUIepAl JKbUIBITYIBIH KEMIILTITi-aablC KAIIbIKTBIKKA TachIMaJaayablH
JKOFaphel KYHBI 0OJbII TaObutaabl. bynm Mocene, TEHI3 CYBIHBIH CalKbIHIAYbIHA JKOHE CYacThl
COPFBUIApbl MEH JKBbUIBITY CTAaHUUSUIAPBIH OpHATYy, COHBIMEH KaTap  KbI3MET KepCeTy.liH
KYpACNUIIriHe OailIaHbICThI KUBIH/IAMTBI.

Imynvcus my3inyiniy WUKI MYHAObIH MYMKbIPAbIZbIHA ICEPL

MyHail eHIpy Ke3lHAE€ MEXaHUKAJbIK SHEPIrus OHAIPICTIK CYMBIKTHIKTapFa OepisiIl,
IMyJbCUSTIApAbIH Maiiga OomybiHa ceben  Oonazapl. Iluki MyHaliabpl eHAIpY Ke3iHIe
AMYJIBCUSIIAPABIH O0TYbl OHBIH TYTKBIPJIBIFBIHA 9CEp €TETIH HeTi3T1 (akTopiapabiy Oipi 60ibII
Tabbu1aabl. Ta3za KOMIPCYTEKTep CyMEH HEeMece TY3/Ibl €PITIHAIMEH TYPaKThl SMYJIbCHsIIAP TY3€
anMaiapl. Anaiina, MyHaina Taburu OeTTiK-OeJceHl 3aTTapAblH OOJybIHA JKOHE SKCTpaKIuUs
npollecinie naijga OoNaThlH BIFbICYFa OailIaHBICTBI AMYJIbCHSNIAPBIH Maiina Oomy ypuici
Oalikaiasl.

MyHail eHIipyAiH KeNTereH j>KarnaiiapblHia CyIblH Y3[IKCI3 TOKTaTbUIFaH (as3ackl, aj
MaiabIH Y3/1IKCi3 (hazachl (SFHU, MYHalJaFbl Cy HEMECE SMYJIbCUACHI3) O0JIAThIH SMYIbCHUSIIAPIbI
Oaiikay xwui ke3neceni). Conmaii-ak, cyaarsl ¢y smynbcusiapsl (O/W) Hemece ofaH Ja Kypaeni
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SMYJbCHUSIIAP TY31Iyl MYMKIH, ojlap OlpHEIIe AMYJIbCHsUIAp JIETl aTaJlaThlH MYHaWJIaFbl CYJIaFbl
myHnaiinan (O/W/O) typansl [27].

Kympicta [28] KeHIN MUK MYHal SMYJIbCHSCBIHBIH PEOJOTHUSIIBIK OPEKETIH, ocipece
TYTKBIPIIBIK OPEKETIH 3epTTe/l. DKCIEPUMEHTTIK HOTHKENIEP IMYJIbCUSHBIH TYTKbIPIbIFbI 0,819-
nan 0,0466 ITa-ra neliiH TOMEHACUTIHIH KOpCeTei.COHBIMEH Kartap, ¢y KesemiHiH yiecin 20% -
nan 40% - Fa gediH apTTBIPY TYTKBIPIBIKTBIH >KOFapblUlayblHa OKeJelli JXKOHE YIIKEeH
CEpHMIMILTIKIIEH CHUMATTalagbl. OMYJIbCUSHBIH  TYTKBIPJIBIFbIHA  BIFBICY  KbUIIAMJBIFHI,
TEMIIepaTypa KoHe CyAbIH MOJIIepi alTapabIKTal acep eTTi.

KopsIThIHABI

3epTTey JKYMBICTAPBIHBIH HOTWIKEIEpl OOWBIHINA MbBIHAAAH KOPBITBIHIBI KENTIpCeK
Oomnanpr: Kazakcranaa, COHBIMEH KaTap OapJiibIKk MYHal eHIIPYII eaep/Ie ayblp ®KoHE aca aybIp
IIUKI MYHAUIBI OHAIPYIl WIFANTY, WK1 MyHaHIbl TaChIMaJIIayIbIH HAKTHI HICIIIMACPIH d3ipIiey
YIIIH HEFYPJIBIM TEXHOJOTHSIIBIK HWHHOBAIUSIIAP, COHMAAN-aK 3epTTEyJiep MEH Jd3ipieMenepi
KaxkeT erei. by ofe0u mony 3epTTey *KYMBICHIHIA aybIp KoHE aca ayblp IIMKI MyHainap MeH
OMYJBCUSUTAHFAH MYHAWIapIsl OHIIPIC OPBIHAAPBIHAH OHJACY 3aybITTapblHA TaChIMAJIAY bl
KEHUIIETETIH oicTep 3epTreni. Kaszipri yakpITTa KOJJaHbUIBII KYPIeH kKaHa 9ICTEp HEeri3iHeH
IIMKI MYHAHIBIH TYTKBIPJIBIFBIH TOMCHIETYTE HeT13/1eNreH. byt onictep KyObIpiiap/1arbl aF bIHHBIH
JKaKcapybl, OHJIpIC IIBIFBIHAAPBIHBIH TOMEHJACYl, JKaOABIKTBIH CEHIMIUIINT MeH KOl
KETIMIUTITIHIH KaKcapybl, OHIACYAl KCHIINETY CHAKTBHl KOINTETE€H apTHIKIIBUIBIKTApFa BIKIIA
eTe/i. AFBIHHBIH JKbUIJAMABIFBIH apTTBIPYABIH Olp MICIMIIMi-dMYJIbCUSIBIK TYTKBIPJIBIKTHI
temeHneTeTiH Kypammapabl (EVRS) kommany apkpUlbl alKbIH TYTKBIPIBIKTEI TOMEHICTY
€KEH/IIHT1 aHBIKTAJIIbI.
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®AKTOPBI, BJIMAIOINUE HA BA3ZKOCTb HE®TU U U3YYEHUE METO10B
EE CHUXEHUA
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AnHotauus: [Ipu no6srue HeTH BBICOKAs BA3KOCTH ChIPOM HEPTH OTPUIATEIHHO BIIUSET
Ha CKOPOCTH NMPOU3BOJICTBA, BBI3bIBAS Cephe3HbIE MPOOIeMbl. MHOTOUUCIIEHHBIE HCCIIEeI0OBAHUS
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HAIpPAaBJIEHbl HAa OIIEHKY CBOMCTB Pa3jIMYHbBIX COPTOB CHIPOM HEPTH M TEXHOJOTHI MX MOOBIUM.
OCHOBHBIMU TPUYMHAMHU BBICOKOM BSI3KOCTH SIBIISIIOTCS HAJIMYME TBEPIbIX YACTHUI, BBICOKas
KOHIICHTpaIUs TsDKEIbIX (pakiuid, a Takke oOpa3oBaHHE SMyJbCUH THHa "Boga B macie". B
JAHHOW CTaThE PacCMATPUBAIOTCS MEXaHU3MBI,HAMPABICHHBIE HA CHIDKEHUE BS3KOCTH HE(DTH C
BBICOKOM KOHIIEHTpauuend TBepAblx (pakuuid, MeXaHU3Mbl OOpa30BaHMUS U JECTAOMIM3ALUU
AMYJIbCHH, a TAK)XKE€ METOJIbI CHHIKEHUSI BSI3KOCTH.

KuloueBbie cioBa: HedTh, BA3KOCTb, IMYIbCUS, TsDKenas He(dTh, BOAA, PAaCTBOPHUTEINH,
ac(anbTEeHBEI.

FACTORS AFFECTING OIL VISCOSITY AND THE STUDY OF METHODS
FOR REDUCING IT

A.Konshina?, S.Nauryzkulova!, A.Boranbayeva?, B.N.Koilybaev?
M. Kh. Dulaty Taraz Regional University, Taraz, Kazakhstan
2Yessenov University, Aktau, Kazakhstan
SUniversity of Massachusetts, USA

Annotation: In oil production, the high viscosity of crude oil negatively affects the
production rate, causing serious problems. Numerous studies are aimed at assessing the properties
of various grades of crude oil and their extraction technologies. The main reasons for high viscosity
are the presence of solid particles, high concentrations of heavy fractions, and the formation of
"water-in-oil" emulsions. This article discusses the mechanisms aimed at reducing the viscosity of
oil with a high concentration of solid fractions, the mechanisms of formation and destabilization
of emulsions, as well as methods for reducing viscosity.

Key words: oil, viscosity, emulsion, heavy oil, water, solvents, asphaltenes.
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