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OKBIPMAHFA!

«KopkpiT Ata areiHmarsl KpI3putopna yHUBEpCHTETiHIH XaOapIUbIChD) JKbUIBIHA TOPT PET IMIBIFabl.
KypHan FaneIMIapAblH JKYPrisreH 3epTTeyJIepiHiH MaHBI3IBl TaKBIPBINTAPBIH KAMTUTBIH, Makanajapsl MeEH
MaTepHaJIaphl KOIMIIIIKKe TAaHBIMAaJ, OeeN i FRIIBIMI O0acBUIBIM.

Xabapmiel KypHAJIBIHBIH Oip OarpITBl TEXHHUKA FHUIBIMIAPBI MEH TEXHOJIOTHs camackl OoiareiH. 2023
KbUITaH Oacram atasFaH OarblT «TeXHHKa FBUIBIMIApBl JKOHE TEXHOJIOTHSUIAP» JKEKe JKypHAIIBl OOJBIN IIBIFA
Oacrazmpl. backuteiM OeTTepiHIe eMiMi3iH TEXHOMOTHIIBIK JKOHE TEXHUKAJBIK FRUIBIM CaJaCHIHIAFEl ©3€KTi FEUIBIMH
Maceenepi, XaJbIKapalblK JIeHIeHIeri 3aMaHay FalbIMaap TKipuOeci MeH FBUIBIMH JKaHAJIBIKTAPhl TaJKbUIaHbII,
FBUIBIM MEH OHJIpIC cajalapblH WHTErpauusulayblH O3bIK YITiepi >kapblk kepeai. COHPIMEH KaTap TEeXHHUKAaJbIK
FBUIBIM JKYHECIHAErT MHHOBAIUSJIBIK JKOHE aKIapaTThIK TEXHOJIOTHMSIAp MEH Kas3ipri 3aMaHFbl O3bIK TKIpHOETiK
JKYMBICTAp JKapUsUIaHBIN OTbIpajabl. ENiMi3ziH, aubic KoHE JKaKbIH LIETENl FaJbIMIApBIHBIH EHOEKTEpi, FHUIBIMU
KOH(epeHINsUIapAbIH MaTepHangapbl, TaHBIMJIBIK-TOPOUEIIK MaKajaiap, »acTapAblH FHUIBIMH IIBIFAPMaIlbUIBIFbI,
YHHUBEPCUTETIMI3/IIH THIHBIC-TIPIILTIr Typajbl Ja aknapaTrTap MEH yKaHAJIBIKTap KOIIIiIiK Ha3apblHa YChIHBUIAIbL.

FeutbiMu  kypHan mpodeccop-OKbITYIIBIIapFa, FBUIBIMHA  KbI3METKEpJIepre, Jkac FalbIMIap MEH
CTyIEHTTepre, coHnai-ak KazakcTaHHBIH FBUIBIM XKSHE KOFaphl OLTIM CalachbIHAAFb] KaHAIBIKTAPHIMEH TAHBICKBICHI
KeJIeTiH 3UsUTBI KaybIMFa apHaJFaH.

Kypmerri kaysim, Cizgepai xKypHaIIbIH OeICeH Al aBTOPHI )KOHE OKBIPMaHBI 0OJTyFa IIaKbIpaMbI3!

Peoakyusa ankacot
K YATATEJIIO!

«BectHuk Kb3pu1opauHckoro yHuBepceutera uMeHH KopkeIT ATay H3faeTcs 4eThipe pas3a B roA. BecTHHK
— aBTOPUTETHOE HAyYHOE U3JIaHKe, CTaThH U MaTepHajbl KOTOPOTo OCBEUIAI0T BaKHBIE TEMBI HCCIIEOBAaHUHN yUeHBIX
B COOTBETCTBYIOILCH 00JIaCTH HAYKH.

OpmHUM W3 HampaBlIeHHUH XypHana «BecTHHK» sBiseTcs chepa TeXHHUSCKNX HayK u TexHojormid. C 2023
rofia JIaHHOE HaIpaBJIEHHWE IIOJMy4aeT CTAaTyC OTJENIBHOTO XypHala «TexHWdeckue HayKd W TexHojormm». Ha
CTPaHUIAX M3/1aHUsA OOCY>KIAIOTCSl aKTyaJbHbIE Hay4HBIC BOIPOCH B 00JIACTH TEXHOJOTMYECKOW M TEXHHUUYECKOH
HayKH CTpaHbl, ONBIT M HAy4YHBIE OTKPBITHS COBPEMEHHBIX YYEHBIX MEXIYHApOAHOTO YPOBHS, ITyOIHMKYIOTCS
MepesioBble  MOJAENN HMHTETpalii OTpacied HayKHu W IPOM3BOACTBA, WHHOBALMOHHbIE W WH(OPMAIMOHHbBIE
TEXHOJIOTHH ¥ COBPEMEHHBIE OTBITHBIE paOOTHl B CHCTEME TEXHUYECKOH Hayku. B xypHaie mpeacTaBieHsl paboThI
yuenblx KazaxcraHa, nanpHero W OMKHEro 3apyOexbs, MHGOpPManMs W XPOHUKA MEPONPHATHH  HallIero
YHHUBEPCHUTETA.

Hayunplii kypHan npenHasHadeH sl OpodeccopcKo-TpenoaBaTelIbckoro  COCTaBa,  Hay4YHbBIX
PpabOTHHKOB, MOJIOABIX YYEHBIX M CTYICHTOB, a TaKXe JAJs TBOpUECKOW MHTelMreHunu KaszaxcTaHa, »KeJaromei
03HAaKOMUTBCS C HOBOCTSIMU B c(epe HayKH U BBICIIET0 00pa30BaHMUs.

YBakaeMble YMTATENH, IPUTJIamaeM Bac craTh akTHBHBIMHM aBTOPAaMH M YUTATEISIMHU JKypHaua!

Peoakyuonnasn xonnezusn

FOR THE READER!

The «Bulletin of the Korkyt Ata Kyzylorda University» has been published four times. «Bulletin» — is an
authoritative scientific publication whose articles and materials cover important research topics of scientists in the
field of science.

One of the directions of the journal "Bulletin® is the sphere of technical sciences and technologies. Since
2023 this direction receives the status of a separate journal «Technical Sciences and Technologies».. The publication
discusses current scientific issues in the field of technological and technical science of the country, the experience
and scientific discoveries of modern scientists of international level, publishes advanced models of integration of
branches of science and production, innovative and information technologies and modern experimental work in the
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Annotation: The article shows methods for determining the strength of masonry walls of a
ceramic fence depending on the strength of ceramic bricks and mortar. In addition, in order to assess the
strength of the ceramic brick wall during cutting, tests were carried out on prototypes made of ceramic
solid bricks on a vertical horizontal seam of the mortar.

Products made of ceramic bricks and hollow ceramic bricks showed a significant difference in the
experimental values of cutting resistance in the section of contact with the data obtained in accordance
with the norms. For laying hollow bricks, the movable values of the contact cross-section were 1.8 times
higher than the calculated ones and 13 times higher than those established by them. The strength when
cutting walls made of hollow bricks with a volume of 18% obtained on the basis of the experiment,
respectively, when calculated according to the norms exceeded the growth by 2.6 and 3.5 times,
respectively.

Keywords: ceramics, strength, wall, floor slab.

Introduction. In the middle of the XIX century, researchers tried to determine the
strength of the elements from the masonry, depending on the strength of the ceramic enclosing
walls and the strength of the mortar. In the early days, the formulas were obtained empirically
and were close to the actual values of the strength of the wall masonry [1]. However, each
researcher worked with ceramic enclosing wall masonry materials prepared under laboratory
conditions, so there was no single approach to determining the magnitude of the strength of the
masonry. However, each researcher worked with ceramic enclosing wall masonry materials
prepared under laboratory conditions, so there was no single approach to determining the
magnitude of the strength of the masonry. In addition, the calculation of efforts from external
influences has been clarified, since masonry is used for specific buildings, under certain
conditions, meeting the requirements for solving these tasks. Many Russian scientists and
engineers conducted outstanding research on the calculation of stone domes at the turn of the
XIX and XX centuries - professors L. D. Proskuryakov and I. P. Prokofiev, academicians
E.O.Paton and G. P. Perederius, F. C.Yasinsky et al.

Research method. One of the first empirical formulas for determining the strength of
masonry of ceramic enclosing walls due to the strength of ceramic bricks and mortar was the
Bome formula:

R=0.43R, +0.22R, 2

here, R is the strength of the stone, R1 is the strength of the stone, and R2 is the strength
of the solution.

Despite the simplicity of the structure of the formula, it became an important step towards
the development of methods for calculating stone structures.

The foundations of seismic loads when calculating the Union of ceramic enclosing walls
of various loads, uneven laying of the foundation, the destruction of The Vertical Horizontal
mortar beam during the cutting of the laid wall are important and relatively rare when calculating
stone structures. In the stone filling of frame-unified buildings, which is caused by wind loads
during the bending of the covering plate, cases of destruction of contact sections during the
curvature of skeletal cells may occur.
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Current standards [1] calculation of masonry walls when cutting through the Contact
section is made according to the formula:
Q<Ry-A 3)

here, R is the strength of the stone, R1 is the strength of the stone, and R2 is the strength
of the solution.

Comparison of the fact that when cutting a ceramic enclosing wall, the estimated
resistance of Rsq in the connected section arises in the section area of the brick area or vertical
seams of bricks is calculated using the Formula (1).

For masonry of a ceramic fence wall, masonry is performed from bricks, and when
compressing, fi is taken equal to one tenth of the strength characteristics of the laid stone fu .
According to the established norm [1], the estimated resistance of the laid ceramic fence in the
cross section of the wall is determined, and the strength is determined only when compressing
the brick.

The ceramic fence of Group 1 is intended for masonry elements of the Wall [3], the
approximate estimated value is 1.5-2 times higher, indicates that the brick is designed for
strength greater than M100, [1] and [3] the estimated value of the resistance of cutting the
masonry according to the Contact section given in [1] and [3] is a comparison.

Ceramic fence for Group 2 wall masonry elements Rsq , fw high, about 5 Times, Group 3-
4 — 6-10 times.

In order to assess the strength of a wall made of ceramic bricks, tests were carried out on
experimental samples made of ceramic full-body bricks on a vertical horizontal mortar seam
during cutting.

According to [4], the strength of the ceramic fence wall laid at the intersection with the
Linked Sites is determined by the test samples according to the scheme presented in Figure 1.
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Figure 1 — Test scheme of ceramic bricks when cutting by Contact section: 1 — load — bearing; 2 —
distribution metal Plastina; 3 — masonry pattern; 4 — cut two planes; 5-melt seam; 6-base.

With this test sample, not only do tension stresses appear on the cutting plane, but there is
also a normal tensile stress acting perpendicular to the cutting plane. In this regard, the
experimental value of the resistance of the cross section of the walls can be estimated lower than
its actual value. For this reason, the samples were tested according to a single language scheme
proposed by [5] (Figure 2).


http://bsc.by/sites/bsc.by/files/journal/2011/201104/image002.jpg

o
—
-

Figure 2 — Test scheme for cutting bricks laid according to the corresponding connection section:
1 - laid brick; 2 — cutting plane.

A description of the experimental samples of the laid wall is given in Table 1.

Table 1 — description of experimental samples of the laid wall

| i Strength of the
Model . . Norma (normalize masonry wall
Dimensions and shape of | d) brick strength
Ne | numbe . under
. the model, mm under compression compression
fo [6], MPa 1. MPa
1
| 2 441 10,9
3
1
o2 I%% 44,1 79
3 L 510 \\“%
1
" 2 44,1 31
3

For the preparation of dry mortars used in the composition, a dry mortar mixture 1
(M100) plant was developed. From the mixture of this solution, a mortar mixture of other
strength parameters was prepared by changing the proportions of the components. From the
mixture of this solution, a mortar mixture of other strength parameters was prepared by changing
the proportions of the components. Stone models are made of full-body uniform ceramic bricks.
The compressive strength of the brick is set in accordance with the requirements of STB EN
771-1 [5] and Sst 8462 [4], mortar - EN 1015-11 [4]. In addition, according to the scheme, the
brick is broken by cutting. It is shown in Figure 3.

Formula for determining the strength of bricks when cutting:
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P
fo,=— 3
where, P — destructive load; h — brick height; t — brick width.

The result of the fBv brick strength test during cutting is 3.64 MPA (Table-2).

P
A

" O

*PIZ P2

Figure 3 — brick testing scheme by cutting. 1 — theoretical plane slice.

Testing of experimental samples of walls in all cases, the demolition load was higher than
calculated for the cross section of the brick.

The connection cross section on the cut testifies to this condition when launching vertical
mortar seams. This is confirmed by the nature of the destruction of prototypes.

Table 2 —test result of ceramic bricks when cutting

Average

Modsl | Mo simensions | P0G | SERC | e when

’ N, kN favi, N/mm? | cutting fay,

N/mm?
1 251x121x66 78,4 4,91
2 250x120x65 62,6 4,01

3 249x120x65 51,3 3,29 3,64
4 248x120x66 45,0 2,84
5 248x122x65 50,2 3,17

A comparison of the experimental value of the strength limit when cutting bricks laid
using the Contact section obtained according to the norms [1] and [3] is given in Table 3.
Starting from Table 3, the strength of the laid stone when crossing horizontal mortars,
determined by the norms [1] and [3], was significantly lower than the experimentally obtained
values. Closer to the experimental results, the strength is calculated when cut through the
corresponding binding cross-section according to the norm [1]. However, the strength values
obtained by [1] were approximately 2.4-3.5 times lower than the experimental values. [3] the
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calculation of the strength of the masonry wall when cutting according to the connection section
in accordance with the norms gives results 3-5 times lower than the experimental values.

When the actual strength of the brick was determined when raising the strength of the
walls, the resistance to cutting the masonry was even lower than the experimental values (the
ratio of the experimental values of the strength of the walls to the calculated values was 1.3-1.9).

Table 3 —the value of the strength limit of the laid brick when cutting by the Contact section

Tensile strength of the laid
Averag Strength stone pattern at the time of
Number | Normal | e brick z:casonry cutting
of | btan 0 Etrer;]gt mortar By By
samples | streng WREN 1 during . agreem | agreem
of laid | ", cutting Experime | - t
; COMPress | peal  fo. | € en
bI’ICkS MPa fB\/, . nia Wy 11R 3 f
MP ion fm, MPa [1] Rsqu | [3] fw
a Mpa = 2R5q, = fwk/O,
MPa 8, MPa
I 10,9 6,1
44,1
I (25.9) 3,64 7,9 6,9 2,0 1,38
i 3,1 4,6
StST 8462 [7] an indicator of the strength of bricks located in accordance
with.

When the actual strength of the brick was determined when raising the strength of the
walls, the resistance to cutting the masonry was even lower than the experimental values (the
ratio of the experimental values of the strength of the walls to the calculated values was 1.3-1.9).

The difference between experimental and samples made in a solution with a strength of
7.9 and 10.9 MPA was higher than that of samples made in a solution of 3.1 MPA, calculated
according to the resistance norms of the contact section in the surface part and in accordance
with the norms [1, 3]. The experimental values of the mobile strength of the bonding section for
laying hollow bricks were 1.8 times higher than those calculated by [1] and 13 times higher than
those set by [3]. Strength when cutting walls from hollow bricks of 18% volume, obtained on the
basis of the experiment, calculated according to the norms [1, 3], the increase exceeded 2.6 and
3.5 times, respectively.

Conclusion. In summary, according to the current standards, the calculation of the
strength of the laid brick cut into the binding Section [1] is estimated low compared to the
experimental data. The destruction nature of the strength of the bricks cut and laid according to
the experimental samples of the walls indicates the inclusion of vertical mortar in the work when
cutting. The strength of the wall mortar affects the strength of the brick masonry in terms of the
contact section during cutting.

The difference in experimental and calculated values is clarified by an increase in the
strength of the masonry mortar when cutting along the contact section of the laid brick and an
increase in the strength of the masonry mortar.
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AHAJIN3 TPOYHOCTHU CTEHBI KEPAMUYECKHX OI'PAXKJIEHUM
ITPU BEPTUKAJIBHOM CEYEHUU

Kapusira F.O., kauauaatr TeXHUUECKUX HAyK
Kopran6aesa I'.M., MarucTp TeXHUYECKUX HAYK
Ab6auxepoa Y.Bb., PhD

Koizviiopounckuil ynusepcumem umenu Kopxwvim Ama, 2.Kvizvinopoa, Kazaxcman

AHHoOTanus. B cTaThe moka3zaHbl METO/IBI OIIPE/ICIICHHS IPOYHOCTH KIIAJIKU CTEH KEPaMHYECKOTO
3a0opa B 3aBHCHMOCTH OT HMPOYHOCTH KEpaMHYECKOro Kupmuya M pactBopa. Kpome Toro, ¢ mensto
OIIEHKW TMPOYHOCTH CTEHBI M3 KEPaMHUUYECKOTO KHpIHYa TPU pe3Ke ObUIM MPOBEIEHBI WCIBITAHUS Ha
OTBITHBIX 00pa3lax, M3TOTOBJICHHBIX M3 KEPAMHYECKOTO TIOJIHOTENOr0 KHpNHUYa Ha BEPTHKAIHLHOM
TOPU30HTAJIBHOM IIIBE PACTBOpA.

W3penust w3 KepaMHYECKOrOo KHpIMYa M TOJIOr0 KEePaMHYeCKOro KHpIUYa MOKa3alln
3HAYUTENFHYIO Pa3HHUILY B OKCIIEPUMEHTAIBHBIX 3HAYSHUSX COTPOTHBIICHHUS PE3aHUIO B pa3pe3e KOHTaKTa
C ITaHHBIMH, TIOJTyYEHHBIMH B COOTBETCTBHHU C HOpMaMu. JLJIst KJIaIKi IyCTOTEINBIX KUPITUYCH MOABHKHBIC
3HAUEHMsI TONEPEYHOro CEYeHWs KOHTakTa Obutn B 1,8 pa3a Bble pacyeTHBIX M B 13 pa3 BwIme
YCTaHOBJIEHHBIX 1O HHUM. lIpoYHOCTH TNpH pe3ke CTEeH M3 IyCTOTeNbIX Kupnuued oOvemom 18%,
MIOJy4aeMBbIX Ha OCHOBE SKCIIEPUMEHTA, COOTBETCTBEHHO, TPH pacyeTe Mo HopMaM IpeBkIaia pocT B 2,6
1 3,5 pa3za COOTBETCTBEHHO.

KiroueBble c1oBa: KepamMuKa, IPOYHOCTh, CTEHA, TUTUTA TIEPEKPHITHS.

TIK KUMAJIAFBI KEPAMUKAJIBIK KOPIIAY KABBIPFACBIHBIH BEPIKTITTH
TAJJIAY

Kapmbira F.0., TeXxHUKa FEUTBIMIAPBIHBIH KaHIUIATHI
Kopraun6aesa I'.M., TexHUKa FBUIBIMIAPBIHBIH MarucTpi
AbaukepoBa ¥Y.B, PhD
Kopxvim Ama amwvinoagel Kvizviiopoa yrusepcumemi, Koisviniopoa k., Kazaxkcman
Angarna. Makaiaga KepaMHUKabIK KIPHIIITIH JKOHE epITIHIIHIH OCpiKTiriHe OaiIaHBICTHI

KepaMUKaNbIK KoplIay KaObIprajlapblH KajayAblH OEpIKTIriH aHbIKTay omictepi kepcerinreH. COHBIMEH
KaTap KepaMUKAIIBIK KipIIITEH KaJlaHFaH KaOBbIPFaHbIH OEpiKTITiH Oarajiay MakcaThIHIA KeCcy Ke3iHIe TiK
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TOPHU30HTAL EPITIHII XKITiHE KEpPaMHUKaIBIK TOJNBIK MEHETl KIPIINTeH MalbIHIAIFaH ToXIpHOeiK
YATIEpTe ChIHAY JKYPTi3iIIi.

KepamukanbIk KipmimTeH )oHE KybICThl KEPAMUKAJBIK KipIIIITEPICH JKacaJlbIHFaH OyHbIMaap,
HOpMaJIapFa CoOHKeC albIHFaH MOJIIMETTEPMEH OailylaHbICy KUMACHIHIAFbl KeCy KeIepriciHig
SKCIIEPUMEHTTIK MOHIEPIHIE aWTapIBbIKTail aWbIpPMAIIBUIBIKTBI KepceTTi. KybICTHI KipmimrTepai Tecey
VIIiH OadiaHpICy KHUMACBIHBIH JKBUDKBIMAIBI OCpIKTITIHIH OSKCIEPUMEHTTIK MOHIEpi OOMBIHIIIA
ecenrenrenaepaeH 1,8 ece korapel koHe OoifbiHImIa OenrineHreHaepiaeH 13 ece KorFapbl OOJABL.
OKCHepUMeHT Heri3iHAe ansiHaThiH 18% Kenemzmeri KybICTBI KipmiluTepaeH KaObIprajapisl Kecy
Ke31HIeT1 OCpiKTITi, THiCiHIIIe, HOpMaap OOMBIHIIA ecenTeNTreH e, ocyi THiCciHIIe 2,6 XoHe 3,5 ece achII
TYCTIi.

Tipek ce3aep: kepamuka, OepikTiK, KaOBIPFa, *KaObIH TaKTa.
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KEKC OHIMIH OHAIPY TEXHOJIOT' UACBIHJIA
JOCTYPJI EMEC ©OCIMAIK HIUKI3ATBIH KOJTIAHY

BaﬁﬁaTbIPOB T.A., TCXHHKA FBUIIBIMAAPbIHBIH KaHAWAAThI, KaYbIMAACTBIPbLIFaH npoq)eccop
torebek-18@mail.ru, https://orcid.org/0000-0002-7940-626X
Kymamosa JI.A., MarucTpast
danamadanall@gmail.com, https://orcid.org/0000-0001-9582-0279
By.]'[eKOB T.A., AYbUT HIapyallbUIbIFbI FBUIBIMAAPbIHBIH KAHAUIATHI, JOLICHT
tylegen.bylekov@yandex.ru, https://orcid.org/0000-0001-5975-3232

IKoneip xan amwvindagvl bamvic Kazaxcman azpapivik-mexHukanvlk YyHUGEpCUmemi
Opan k., Kazaxcman

Angarna. Maiikocna KambIp/iaH jKacajlfraH OHIMJIEep YHHaH jKacajFaH KOHIWUTEPIIK eHIMIep
apachlH/la TaHbIMaJ OOJBIN TAaOBUIABI, OVJI OJIAPBIH JOMIIK KACHETTEPIHE KOHE PAIIMOHHBIH TYPaKThI
aJNeMeHTTepiHe OaitmaHbicThl. MalKocna KaMblp JKapThUiail (paOpuKaTTap[belH, KEKC, NMEYeHbE CHSKTHI
KOHAMTEPIIIK OHIMIEP/iH HeTi31 OOIBIT TaObLIa b

YHHaH jKacajfaH KOHJAMTEPJIK OHIMACPAIH KOCHIMIA KOMIIOHGHTTEpI PETiHJIE JACTYpJl eMec
IIMKI3aTTaH acajFaH Kocrajaap/bl KOJAaHFaH eH, oJiap JaiblH OHIMHIH TEXHOJIOTHUSJIBIK MPOIECi MEH
camachlHa oCep eTilm KaHa KoiMaii, oJapipl OMOJOTHSIIBIK OelceHAl 3arTtapMeH Oaiibita amamel. Ocbl
TONTBHIH OHIMJAEPIH OaWBITYJBIH €H NEepCIEeKTUBANBI HIMKI3aThbl ajMa KyHXKapachl YHTarbl OOJBII
Ta0bLIaIbl, OUTKEHI JKaHA MICKeH OHIMJEP MayChIMIBIK OOJIBINT TaObLIAIbI YKOHE XaJIBIKTHIH PallOHBIH
OMOJIOTHITHIK O€JICeH i 3aTTapMeH TYPaKThl KaMTaMachl3 €Tei.

Maxkanana >xapteuiaii gpabpukar Malikocma KaMbIpbl MEH KEKC OHIMIH JalblHIay YIOiH ajaMma
KYH)Kapachl YHTaFbIH TMaiAagaHy MYMKIHAIT KapacThlpbuiaabl. JKYMBICTBIH MaKcaThl MaiKoca KaMbIp
xKapTeuiaih  (GaOpuKaTelH OHIIPY TEXHOJOTMACHIHIA aJMa KYHXKapachl YHTAFbIH ITaii/lallaHyIbIH
OPBIH/IBUTBIFBI MEH TEXHOJIOTHSIIBIK MYMKIHIITIH 3epTTey OOJIBI.

AnMa KYHXapachl YHTaFbIHBIH XUMHSUIBIK Kypambl 3epTreini. KyHkapa YHTarbIHBIH
LEJUTFIOJIO3aHbIH Calackl MEH MeJIepiHe, KaMBIPJbIH KYPBUIBIMIBIK-MEXaHUKAIBIK >KOHE (DHU3HUKAaIBIK
KacueTTepiHe ocepi aHbIKTanabel. J[allblH ©HIMHIH camachlH apTTBIPy YIHIiH OeTTik-OelceHmi 3arTap
KOCBUIFAaH MaWKOCIa KaMbIpAbl YHIbl KOHJWUTEP OHIMJIEPIH OHJIPY TEXHOJOTHSCHIHAA KOJJIAHYIBIH
OPBIHABUIBIFBI HET13/ICNTEH.

Tipexk ce3aep: yHIBI KOHAWTED OHIMJEpI, KEKC, MaiKocma KaMblp IalbIHIAMachl, anMma
KYHKapachl, TaFaMJIbIK KOCIIA, ISCTYPJIi eMeC OCIMIIK MUKi3aTHl.

Kipicne. ¥uapl konauTep eHIMIEpl XaiblK apachlHla YJIKEH CYpaHbICKa He, COHBIH
1IiHae KeKe oHIMIHIH OpHBI epekiie [1]. Ockl OHIMHIH XUMUSIIBIK KYPAaMbIH MaKCaTThl TYp/ie
aHBIKTAll OTHIPBIN, Oi3 aJlaMHBIH pallMOHbIHA, JIEHCAYJIBIK JXKaFJaiblHa, eHOeK OelceHiirine
JKoHE T.0. THIMJII 9cep €Te aJlaMbl3.

OHIpINeTIH KeKC OHIMICPIHIH KaNMbl KOJIeMiHiH mamMameH 25% Maiikocra KaMbIpblHa
keneni. Maiikocma Kambplp OHIMIEpl KEHIT CIHIMAUIITIMEH, >KaFbIMJIBI JIoMI MEH HICIMEH,
JKaFBIMJIBI KOpiHiciMeH epekmieneneni [2,3]. YKakcwl MICIpUITeH ©HIM Teric KbIPTHICHI 0Oap;
KEYEeKTi, CepImiM/Ii YTiHl KYPhUIBIMBI — CHIFBIMJIAY KE31HIE OHAM KbICHIIAbI, KYI ajlbIHFAaHHAH
KeliiH OacTankpl MIIIHIH KaIMblHA KenTipeal. Maikocna KaMbIp sKapThiiail padpuKaTTapbIHBIH
HETi31H/Ie KeKCThIH, MIEYCHbCHIH K€H aCCOPTUMEHTI IIbIFapbutazb [4].

Kekc eHpipiciHiH anablHa KOMBUIFAH HEri3ri MIiHAETTep ©HIM acCOPTHMEHTIH KEeHEHTY,
oJlapJpl caKkTay Mep3iMiH y3apTy, *KaHa JOCTYPIIi eMec MIMKI3aTThl Maiaiany apKbUTbl OJapabIH
TaFaMJbIK KYHJIBUIBIFBIH apTThIPY KaXKeTTiIiriMeH OaitnanbicThl [5,6]. [JdocTypmi emec eciMmIik
IMKI3aThl OHIMIEPAIH KYpaMblHAa, TEXHOJIOTHMSUIBIK TIPOIECTIH OaphiChlHA ocep eTyre,
MIMKI3aTThIH KYPBUTBIMIBIK KOMIIOHEHTTEPiHIH KacHeTTepiH Oenriiai Oip OareiTTa perrTeyre,
XKapTeuiail (habpuKaTTap MEH NalblH OHIMIEPAiIH (hU3UKA-XUMUSUIBIK JKOHE OPTaHOJEHTHKAIBIK
CHUMaTTamMajiapblH  JKaKcapTyFa, OJIapJAblH  calachlH JKaKcapTyFa MYMKIHIOIK — OepeTiH
(bYHKIIMOHAIBI KACHETTEP/IH KeH CreKTpine ue [7].
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JlocTypii emMec oCIMIIK IIHMKI3aThIHAH aliblHFaH YHTaKTap 6©HIMIl OalbITy YIIiH
MEPCIICKTHBANIBI  OOJBINT TAaOBUTAABI JKOHE XAaJBIKTBIH PAIMOHBIH OHONOTHSUIBIK OeICeH/Il
3aTTapMEH TYPaKThl  TOJBIKTHIpyFa MyMKiHAIK Oepeni [8]. Kenrtipy kesinme ecimMuaik
OHIMJIepiHEH bUTFal OejiHei, Kacylla MIBIPBIHBIHAAFEl 3aTTapAbIH KOHICHTPALHUSACHl >KOHE
OHBIH OCMOCTBIK KbICBIMBI JKOFapbUIaiiibl, OyJ MUKPOOPTaHU3MAEPIH J1aMyblHa K0J1 OepMeiii.
KenTipinren »XuaeKTepAiH XUMHSUIBIK KOHLEHTPAIMICHI JKOFaphl, KOMIpCyIapFa, MeKTHH MEH
MUHEpaIapra, T9pyMEeHIep MEH OpraHUKaJIBIK KbIIIKbLIAapFa 0aii [10].

Kekc eniMzepin eHIIpy TEXHOJOTHICHIH/IA ajiMa YHTAFbIH KOJJIaHy MYMKIHJIT1 Typajibl
3epTTeysiep >Kypriziayne. YHIbI KOHIWUTEpP OHIIPICIHIAE aaMa YHTarblH KOCYy IEKTHH MEH
MUHEpaJapAblH  apKachlHAa JaiiblH  OHIMHIH  TaFaMIblK KYHIBUIBIFBIH  apTTBIPYFa,
CHHTETUKAJIBIK XOIII WICTI *oHE OOSFBINI 3aTTapibl KOCIAayFa MYMKIHIIK OEpeTiHl aHBIKTaJIbI
[9]. Maiikocmia KambIpbl, KEKC KOHE opliey KapTbuiail (aOpuKaTTapblH OHAIPY YILIIH anMa
YHTarblH MaijagaHy TEXHOJIOTUSIApbl HETI3JENIeH JKOHE 93ipJIeHreH. ABTOpiap MaiKocna
KampIpra anma yHTarbiH, 10...15% wmemmepinge MaiiKkocnma KaMmbIp-3iMOip HaHBIH KOCY[IBI
AHBIKTA/IBDKOFAphl  camaibl JAaWblH OHIMIEPIl ajdyFa, OHIMIEPIIH JKapaMIbUIbIK MeEp3iMiH
y3apTy¥Fa, OJIap.IbIH OMOJIOTHSUIBIK KYHIBIIBIFBIH apTThIpyFa MyMKiHAIK Oepeni [11,12].

JKyMBICTBIH MakcaThl MaiiKocIia KaMbIp JKapThliail padpukaTTap TEXHOJOTHACHIHIA aJIMa
KYH)Kapachl YHTAFbIH KOJIJITaHY MYMKIHJITiH 3epTTey OOJI/IbI.

Ocbl MaKkcaTKa )KeTy YILiH Kelecl MiHAETTep KOWbUIAbL:

- aJIMa KYH)Kapachl YHTAFbIHBIH XUMHSUTBIK KYPAMBIH 3€PTTEY;

- ajgMa KYH)Xapachl YHTaFblH KaMbIpFa KOCKaHIAFbl [EJUIIOJNIO3aHBbIH Carachl MEH
MeJIIIepiHe 9CePiH aHBIKTAY;

- aJIMa KYH)Kapachl YHTAFBIHBIH KaMBIP/IBIH CEPIIiM/Ii KACHETTEPiHE oCePiH aHBIKTAY;

- KYHXKapa YHTaFbIH KOCBIN KEKC OHIMIH MiCipy.

Matepuangap MeH daicrep. 3eprrey xkyMmbictapbl JKoHrip XaH arbiHAarbl baTbic
Kazakcran arpapibIK-TeXHUKAIBIK YHUBEPCHTETI JKaHBIHIAFbl CHIHAY OPTAJBIFBIHIA >KOHE
ATMaTBl TEXHOJIOTUSIIBIK YHUBEPCUTETIHIH TaFaM Kayilci3Airi 3epTXaHachlHa KYpPri3iii.

3epTTey MaTepuabl peTiH/Ie )KOFaphl CYPHINTHI OMIall YHBI,adMa KYH)KapachIHBIH YHTAFbI
XKoHE JkapThlail (abpukaT Maiikocra KambIpbl aiblHIbl. KyHXapa YHTarbIHAAFbl >KaJIIbI
aKybI3JBIH Memiepi cTaHmapTTel Kbenpaanb omiciMeH aHbIKTanabl. KyH)kapa YHTaFbIHIArbl
AMHUHKBIIIKBUIIAPBIHBIH KYpPaMbIH aHBIKTAy XpomaTorpadus omiciMeH xypriziaai. Kykapa
yHTarbIHAarbl KyJl Kypambl 450...500°C temmnepaTypasa Mydenp NElIiHJIEe MHHEpaNJbl *Kary
apKBLIBI 3ePTTENETIH YITIHIH Oip O6MiriH KYHIIpy apKbUTbl aHBIKTANIbI. Y HIAFHI IEJITI0I03aHbIH
Mmeiepl koHe OoHbIH camackl [OCT 27839-88 colikec cTaHIapTThl 9MICIEH, LIEIIOI03aHbIH
nepopmanusicel MJIK — 1 KypbUIFBICBIHAA CTaHIAPTTHI O/iCTIEH aHbIKTaAbl. ChIHAK YAT1IEpPiHIH
¢usukanbk cunarramangapel Chopin anbBeorpa-(siHaa anbeorpadus oHiCiMEH aHBIKTAJIBI.
bunaii yHbiHaH jkacaiFaH KaMbIpABIH PEOJIOTHS-IBIK KacueTTepi Brabender dapunorpadwiama
lbIHFaH (papuHOTpaMMaapAbl Tajlay apKbUIbl aHBIKTANABL. OKCHEPUMEHTTIK YITLIepAiH
peonorusutblK Kacuertepi "AX-2000 peomerpinme" 3eprrenai. PeomeTp HEri3ri peosoTHsIIBIK
napaMeTpi — HBIOTOHJIBIK €MeC CYUBIKTBHIK OOJBIN TaOBUIATBIH IKCIEPUMEHTTIK YITIHIH THIMII
TYTKBIPJIBIFBIH aHBIKTayFa MYMKIHJIK Oepenl. Ommiey KambIpAbl OesiMe TemIiepaTypachlHIa
WIETeHHEH KeiiH OipaeH xyprizingi. [laiibiH eHIMHIH KeyeKTuIir cranaapt 6oiibiHIIa XKypasies
KYPBUIFBICHIH/Ia aHBIKTAJIIBI.

Hotmxenep :koHe osapabl TaJKbLIay. AHATUTUKAIBIK ILIOTyJap >KOHE aJIbIHFaH
HKCIIEPUMEHTTIK MOJIIMETTEp HETi3iHJe ajiMa KYHXKapachl YHTAFbIHBIH XUMUSJIBIK KYypaMbl
3epTrenni. bakpuiay periHae YH KOHIUTEPNIIK OHIMAEPIHIH Heri3ri KOMITOHEHTI OOJIbII
TaOBUIATBIH JKOFApbl CYPBINTHl OWAail YHBI TaHJAIIBl. XUMUSUIBIK Kypambl 1-kecteze
KEJTIpUIreH.
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1-kecte — bunaii YHBI 7K9HE AJIMAa KYHKApPachl YHTAFbIHBbIH XUMHUSJIBIK KYPaMbl

Kepcetkimrep, 100r Bakpinay (;korapbl AnMa KyHXapachl YHTarbl
CYPBINTHI OMIail YHbI)
AKybI3 10.35 6.0
Maii 1.5 2.9
MoHo xoHe Aucaxapuarep 1.8 16.7
TaraMIbIK TaIIIBIK 3.9 21.2
Kynnainiri 0.6 3.3
Opra"uKaibIK KeIITKBUIIIAP - 5.7
Kpaxman 68.6 0.5

3eprrey HoTmkenepi (l-kecrte) KyHykapa YHTaFbl aKkybl3 Mesiiepi OoibIHIIA Oujait
yHBIHaH 1,5 per TeMeH ekeHiH kepcereai. MaiiibiH KypaMbl OOMBIHINA alMa KYH)Kapachl YHTAFbI
O6unail yueiHaH 2,6 ece apThIK. bys perTe anMa KyH)Kapachl YHTaFbl KYpPaMbIHAAFbl MOHO - JKOHE
JMcCaxapuATep.IiH MeJIIepi oJapAblH Oujail YHeIHIAFrel KypaMmbiHaH TuiciHme 10,4 ece acanpl.
TaramMIbIK TaNIIBIKTBIH MeJIepi colkeciHme 6,6 ece apThlK, Oyi1 oJapAbl MaHbI3/bI
MHTPEIMEHTTEPIIH K631 peTiH/e Maiaaaanyra MYMKIHIIIK Oepei.

Kymxapa  yHTarblHAa  aKybI3JbIH  KaXETTI  MeJjepi  OOJFaHIBIKTAH, OHBIH
AMHUHKBIIIKBUIIAPBIHBIH KYpaMbIH aHBIKTAy JKOHE Tayijay OWaail YHBIMEH CaJbICTBIPY YIIiH
3epTTey XKyprizinai. Hotmwxkenep 2-kecree KenTipiirex.

2-xecte — buaii yHbI skoHe aJIMa KYH:Kapachl YHTAFbIHIAFbl AMMHOKBILIKbLIIAP MeJLIepi

AMUHOKBIIIKBUIAAP, Bakpinay (>korapbl CYpBINTHI OMIai YHBI) AnMa KyHXapachl YHTaFbl
MI/T

AJaHuH 0.078 1.67
AprunuH 0.065 1.59
AMHHOCYKIIMH 0.171 5.23
I'uctuaun 0.008 0.32
J IRi07000%05 0.025 2.96
I'myTaMyH KBIITKBLUIBL 0.099 8.63
Hzoneiiuna 0.026 0.43
Jletmu 0.082 2.15
Jluzun 0.024 1.16
MeTnoHuH 0.019 0.26
[Tponun - 541
Tuposun 0.034 0.80
DeHnnaIaHuH 0.068 0.95
Iuctun 0.020 0.83

2-KeCTeHiH JACPEKTepiH Tajiail OTHIPHIT, aMUHKBIITKBUIAPBIHBIH KypaMbl OOIBIHIIIA alTMa
MIMKI3aThIHAH aJbIHFAH KYHXKapa YHTaFbl aKybI3Japbl JKOFapbl CYpBINTHI Ouaail YHBIHBIH
aKybI3gapeiHaH 10 ece yKoFaphl IeTeH KOPBITBIHIBI JKacayFra Oonaabl. COHBIMEH KaTap, KyHKapa
YHTaFbIHAAFBl MaHBI3Abl JKOHE LIAPTTHl TYpPJE aIMAaCThIPbUIMAHTBIH aMHUHKBIIIKbUIIAPBIHBIH
yieci 27% - naH acaabl, OYJ1 OHBIH OFapbl OMOJIOTHSUIBIK KYH/BIIBIFBIH KOpPCeTe/l. 3epTTeNeTiH
aJMa KYHXapachl YHTAaFbIHBIH aKybI3JapbIHJA TJIMLIWH, aMUHOCYKIIMH KBIIIKBUIAAPBl CHAKTHI
AMUHKBIIIKBUIAPBIHBIH KaxeTTi Menmepl Oap. Kynxkapa yHTarel KypamblHIa Oujail yHbI
aKybI3JapelHaH 12 ece Ken TJIMIMH, aMMHOCYKUIMH KbIIKbBLUIBL — 30 ece ken. KyHxkapa yHTaFbl
aKybI3JJapbIHA JKOFAphl CYPHINTHl OWIail YHBIHBIH aKybI3IapbIHIA KOK IPOJHHHIH KaXeTTi
MeJIIIepi XKoHe Oajanap yIIiH MaHbI3bl aMUH KBIIIKBLIBI OOJIBIN TaObUIATHIH aprUHUH Oap.

¥YH KOHAUTEPJIK OHIMACPIH OMIPIIK MaHBI3bl KOPEKTIK 3aTTapMEH OalbITaThIiH
KOCTajiap peTiHJe ajMa IIMKI3aThbIHBIH KYH)KapachblHaH allblHFaH  YHTaKThl MaiiaiaHyablH
OPBIHBUIBIFEI MEH MYMKIHIITIH pacTay YIIiH JKOFapbl CYPBINTH OWllali YHBIHBIH KYpaMbIMEH
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CaJIBICTBIPBIN, YHTAKTapAaFbl JTOPYMEHICP MEH MUHEPAIIAapIblH MacCallbIK YJIECi aHBIKTaJIIbL.
AJBIHFaH MAJTiMeTTep 3-KecTeie KeNTipiireH.

3-KecTe — 3epTTeNeTiH aIMa KYH:Kapachl YHTAFbIHIAFBI JKOHE KOFaPbl CYPBINTHI OUAal YHBIHAAFBI
AIPYMeHAep MeH MHHEPAJAAPABIH KYpPaMbl

Herisri koMIoHEHTTED baxpimay ArnMa KyHKapachl
mr/100r (>xoFapbl CYPHINTHI OUIAll YHBI) YHTAaFbI
HopymeHaep
AckopOuH KbpIKbLIBI(C - 66.2
JIOPYMEHI )
B- kapoTuH - 16.7
Toxkodepon (E nopymeHi) 2.44 11.8
dnaBoHONAAD - 88.3
Karexun - 48.6
AHTOIMaH - 103.4
MakpoaJieMEeHTTED
Ca 17.0 108
K 123.0 624.3
Mg 17.0 63.9
P 85.0 182
Na 4.0 13.8
MukpoasieMeHTTED
Fe 1.3 9.0
Mn 0.56 13.8

ArnMa KyH)Kapachl YHTarbl )kKoHE Ouail YHBIHBIH XUMUSUIBIK KYPaMbIH TajJaidl OTBIPHIIL,
Oy KyHXapa YHTarbl OMOJOTHSIIBIK OenceHl 3artapra, ocipece E, C mopymenaepiHe koHe
MUKpO/MaKpodieMeHTTepre 6ait 6onranapikran (Ca, Mg, P, Fe) TuiMai TaraMIbIK Kocra OOTybI
MYMKIH JeT€H KOPBITBIHIBI )KacayFa 00Ja bl

ConpiMen katap, E mopymeni Kypambl OOWBIHIIIA KYH)Kapa YHTarbl Oupail yHBIHAH
nramameH - 5 ece, Ca — 6, Mg — 4, P — 2, Fe — 4 ece acwimm tycemi. Ocbuiaiiiiia, aqbIHFAH
MOIMETTEp/Il TalJail OTHIPHIN, 3ePTTENETIH ajaMa KyHKapachl YHTaFbIHAA TOTU(EHONIBI 3aTTap
MeH E nopyMeHiHIH Meiiepi, aHTHOKCHIAaHTTBIK KaCUEeTTepl JKOFapbl €KeH1 aHbIKTalbl. by
Malikocma KambIpllaH >KacalfaH YHIbl KOHAWTED OHIMAEpPIH KaKeTTI KOPEKTIK 3aTTapMeH
OaifbITyFa MYMKIHJIK Oepeni. 3epTTey OapbIChiHAA ajaMa KYH)Kapachl YHTarbIHBIH OuJail yYHbIHA
KOCKaHJaFbl 11eJUTFOJIO3aHbIH carachl MEH MeJIIepiHe, aTan alTKaHaa CepmiMITIKKe, CO3bLTyFa
JKOHE bUIFaNiJaHy KaOuleTiHe ocepl aHbIKTanbl. llemnrono3aHiH camajblK KepceTKITepl
KaMBIPJIBIH Kypamaac OeiKkTepi MEH KacHeTTepiHe Tikenel OaitnanbicThl. Llemmtono3ara ocepin
3epTTey Ke3iHJe Oujail YHbIHAa KYH)Kapa YHTarbl - 3, 6 xoHe 9% Memmepinie KOCBUIIAL. Op
MOJIIIep YIIIH KYHXapa YHTarbIHBIH IIEJUTF0JIO3a MOIIEpiHe KOHE OHBIH calachlHa Jcepi
abIKTanab! (cypet 1). bakpuiay peringe Ouaait YHbI KOCTIAChI3 KOITAHBLIIBI.

AnbIHFaH MOJTIMETTEpICH Kepim OTBIPFaHBIMBI3/IAH, CHTI31IreH YHTaK
KOHIICHTPAIIUSACHIHBIH OapiblK Wala30HBIHAA [EJUTFOJI03aHbIH TOMEHIIEY YpIici OaiKasibl.
YHTaKTbIH MacCallbIK YJIECiHIH apTybIMEH IIeJUTIOIO3aHIH a3al0blH aKybI3ap/AblH ICIHYyiHE KOI
OepMelTiHAINIMEH TyciHAipyre Oonaapl. KyHxkapa yHTarbl KOCBUIFAH YHJAA LEJUII0I03a
UKEeMJIUTIKTIH >KOFapbhl KOPCETKIIIIMEH CHUIMATTANAThIHBI aHBIKTANAbl. CoWKeciHIe WKEeMILTIK
MemepAiH keoOetiMeH 2-4,4 %  JKOHE BUIFAIIBUIBIFBI 12,4- 16 % >xorapbuTaiIbI.
KypbUibIMABIK-MEXaHUKANBIK KaCUETTEP/IIH JKOFapblIaybl YH aKybI3JapbIHBIH KeMipcylapMeH
JKOHE EHT13UIreH KOCMAHBIH JUMHATEPIMEH KYpHeil KOCBUIBICTapbIHBIH TY3lTyiHe OalIaHbICThI
Oomybl MyMKiH. byn karmafija KOChIMINIA HOHABIK, COPOLMSIIBIK, CYyTeri »KoHe Oacka
KOCBUTBICTAP/IBIH TY317yl HOTH)KECIH/IE aKybl3 MOJICKYIaJIAPbIHBIH ""KarTaMachl" a3asiibl.
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ArMa KyHXapachl YHTaFBIHBIH MOJIIIIepi

- Kymxapa yHTaFbl KOCBUIFaH bUIFANIIIBI [EJITI0I03a

- Kymxapa yHTarbl KOCBUIFaH KYpFaK IeJITI0I03a

1-cypeT — AiMa KYH:Kapachbl YHTAFBIHBIH
KYPFaK KdHe bUIFAJ/IBI LeJTI0J103a MeJllIepiHe dcepi

AnMa KyHXapachl YHTarblH OuJaif YHBIHA KOCY KaMBbIpbl AalbIiHAay YyakbIThiH 0,5
MHUHYTKa KbICKApPTa Ibl. BYJ1 KaMbIparsl HEJITI0I03a MOJIIIEPiHIH a3atoblHa OailIaHBICTHI.

Kynxkapa yHTarblHBIH KaMbIPJbIH PEOJIOTUSIIBIK KAacHETTepiHe ocepiH  3epTrey
HOTWDKENEPl 9p TYPJIi MeJIepae KOCIaHbl €HI13reH Ke3/ie KaMbIpablH cepmimaimri 29 - 50%-ra
YKOFapblJIaFaHbIH KOPCETTI )kKoHe co3blTyHI 29,5 - 60% - Fa TemeHaeni.

ANbIHFAH 3aHJBUIBIKTApIBl TeKcepy YIIiH 3, 6, 9% wMemmepiHae KyHXKapa YHTarbl
KOCBUIFaH, MaWKocIla KaMbIp/IaH jKacajaraH KeKCThl TOXIpUOeNiK micipy Kyprizuiai (4 - kecte).
JlaiiblH OHIMHIH camachlH TajJaidl OTBIPBIN, MAaHKOCNa KaMbIPJIbIH OpPIraHOJENTHUKAJIBIK,
KYPbUIBIMBIK-MEXaHUKANIBIK JKOHE PEOJIOTHSUIBIK KAaCHETTEpiHE ocep €TeTIH KEeYeKTUIIKKe
epeKIle Hazap aynapbulbl. OUTKEeHI KeyeKTUIIK KOPCETKILIIHIH XKOFapbliaybl OHIMHIH KeJIEeMiHIH
YJIFAIOBIH JKOHE OHBIH KaTTBUIBIFBIHBIH TOMEHJCYiH kepcereni. Kymkapa yHTarbiHBIH 3 %
KOCKaH[a, JailblH KEKCThIH KeyeKTimir 3-4% - ra apragsl. Kocmna meniiepi korapbliaFraH Ke3Jie
KEYEeKTLIIK colikeciHme 5-6 %-ra a3asipl. AJBIHFAH MOJIMETTEPJIl €CKepe OTBIPHIN, KYHXapa
YHTaFbIHBIH KaXeTTI MeJIepi YH MaccachbiHbIH 3% Kypaybl kepek. OcblFaH OailaHbICTBI alMa
KYH)Kapachl KOCBUIBIN JTAHBIHAAIFAH TaFaMIIbIK JKOHE OMOJOTHSIIBIK KYHIBUIBIFBI apTKaH KEKC
OHIMI aJIbIH/LI.

KopbITbiHABI. ¥HIBl KOHAUTEpP OHIMJIEPIH OHAIPY TEXHOJOTHSCBIHIA JSCTYPIl eMec
IIMKI3aTTaH aJlbIHFaH YHTAKThl TMaijanaHy OailblH OHIMHIH TaFaMJbIK >XOHE OHONOTHSIIBIK
KYH/IBUTBIFBIHBIH JKOFapbUIayblHA OKeJelmi. AlMa KYHXapachl YHTAarblH KOCHIII OHIM jKacay
XaJIbIKKa Kypambl OalbIThUIFaH,ai1aabl KOHAUTEP OHIMIEPIHIH KEeH AacCOPTHUMEHTIH YCHIHYFa
MYMKIHIIK Oepeni. AsiMa KyH)Kapachl YHTAaFbIHBIH XUMUSUIBIK KYpaMbIH 3€pTTey OapbIChIHIA
aKybI3/la TJHINH, AMUHOCYKIIMH KBIIIKBUIAAPHl CHUSKTHl aMUHKBIIIKBUIIAPBIHBIH —KaKETT1
Meutiepi 6ap eKeH1 aHBIKTaJJIbI.

Kynxapa yHTarel KypaMblHIa Oujgaii yHBI aKybI3apblHaH 12 ece Kol TIUIHH,
AMHHOCYKIIMH KbBIIKBUTEI — 30 ece kem. KyHxkapa YHTarbl aKybI3JIapblH/Ia KOFApPBI CYPHIITHI
Ouaii YHBIHBIH aKybI3IapbIH/IA )KOK MTPOJUHHIH KaXKETTI MOJIIIepl jKoHe Oananap yIliH MaHbI3 bl
aMUH KBIIIKBLIBI OOJIBITT TAOBIIIATHIH apTHHUH 0ap.

AnMa KyHXapachl YHTarbIHBIH 3% MeuepiH KOJJaHy IIeJUTIOJI03aHbIH HbBIFAlObIHA
OKeJJIi, OJ1 CEpIIM/II KOHE KAKChl CO3bUIATHIH/IBIFBI aHBIKTANABL. L{eTi0n03aHbIH KYPbUIBIMIBIK-
MEXaHUKAJIBIK KaCUETTEePiHIH HBIFAIObl - EHT13UINeH KOCIaHbIH KOMipCyIapbl MEH JIMIUATEPIHIH
YH aKybI3BIMEH OIpirim KypAeli KOCBUIBICTApBIHBIH TY3UIyIHEH OHE TaHJalIFaH KyHXapa
YHTaFbIHBIH OPraHUKAJIBIK KBIIIKBUIIAPBIHBIH dCepiHeH OOJIbI.
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4-kecTe — AlMa KYH:Kapachl KOJJIAHBLIFAH KeKC OHIMiHIH penentypacol

[ukizaTTap araysl baxpinay 3% 6% 9%
¥H, Ip 125 121,25 117,5 113,75
AJMa KyHXapachl, Tp - 3,75 7,5 11,25
Kanr, rp 75 75 75 75
JKymbIpTKa, AaHa 2 2 2 2
Capsl maii, Tp 75 75 75 75
Cyr, Ip 75 75 75 75
Copa, 1.K. 0,5 0,5 0,5 0,5
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HUCITOJBb30OBAHUE HETPAIUITUMOHHOI'O PACTUTEJIBHOT'O CbIPbS B
TEXHOJIOI'A MPOU3BOJACTBA KEKCOB

BaiioareipoB T.A., kaHIUIAT TEXHUUECKUX HAYK, aCCOLIMPOBAHHBIN Mpodeccop
Kymamosa JI.A., MarucTpasT
Bysekos T.A., kaHAUIAT CENbCKOXO3IMCTBEHHBIX HAYK, TOLICHT

3anaono-Kazaxcmanckuil aepapro-mexnuueckui ynusepcumem umenu Kaneup xana
2. VYpansck, Kazaxcman

AnHoTamusa. M3nenmns w3 cHOOHOTO TecTa MONB3YIOTCA TOMYJISIPHOCTBIO CPEOU MYYHBIX
KOHAWTEPCKUX H3JEIHHA, YTO OOYCIIOBIEHO MX BKYCOBBIMH Kaue€CTBAMH WM CTAOMIIBHBIMH 3JI€EMEHTaMHU
paunona. C1oOHOE TECTO SBISETCSI OCHOBOM 1M0NTy(haOpHUKAaTOB, KOHAUTEPCKUX M3JIENNH, TAKUX KaK KEKC,
nevyeHbe. B KauecTBe MOMONMHUTENHHBIX KOMIIOHEHTOB MYYHBIX KOHIAWTEPCKUX H3IEIHH I1eJIecoo0pa3sHo
WCIIONB30BaTh CMECH W3 HETPAAUIMOHHOTO CBHIPbA, KOTOpPhIE MOTYT HE TOJBKO TOBIUATH Ha
TEXHOJIOTHYECKHI TpOLEecC M KadeCTBO TOTOBOIO MPOAYKTa, HO M OOOTaTUTh HMX OHOJOTHYECKH
aKTUBHBIMH BeniecTBaMH. Hanboee nepcneKTHBHBIM ChIPbEM sl 000TralleHus MPOAYKTOB STON TPYIIIBI
ABJSIETCS. IIOPOIIOK SI0JIOYHOIO JKMbBIXA, TaK KaK CBEXHE IPOMYKTHI SBIIOTCS CE30HHBIMU U
o0ecreynBaroT pallioH HaCeJIeHUs yCTONYNBBIMU OMOJIOIrMYECKH aKTUBHBIMU BEILIECTBAMHU.

B cratee paccmarpuBacTCs BO3MOXKHOCTH HCIIOJIb30BaHMS SIOJOYHOTO TOPOIIKA  JUIS
HOPUTOTOBJIECHUS TonydabpukaTHOro TecTa M KekcoB. Llempro paboThl  SABISAIIOCH  M3YyYCHHE
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1eNIeco00Pa3sHOCTH U TEXHOJIOTUYECKOW BO3MOXKHOCTH HCIIOJH30BAaHUS TOPOIIKA SOJIOYHOTO KMbBIXa B
TEXHOJIOTHH MTPOU3BOICTBA CAOOHOTO mOIyhabpukara.

Bbut u3yueH XMMUYECKUI COCTaB MOPOIIKA S0JOYHOTO KMbIXa. Y CTAHOBJICHO BJIMSHUE ITOPOIIKA
JKMBIXa Ha Ka4eCTBO M KOJHMYECTBO MSKOTH, CTPYKTYPHO-MEXaHUYECKUE U (PU3NICCKUE CBOIMCTBA TECTa.
O06ocHOBaHA 11E7€CO00Pa3HOCTh MIPUMEHEHHS CITIOOHOTO TeCTa ¢ J0OABICHHUEM ITOBEPXHOCTHO-aKTHBHBIX
BEIICCTB B TEXHOJOTMH MPOM3BOJCTBA MYYHBIX KOHJWTEPCKUX H3IENUN s TOBBINICHUS KayecTBa
TOTOBOW MPOIYKIIHY.

KiroueBble cioBa: MydHbIC KOHAMTEPCKUE H3JENUS, KEKC, CAOOHOE TECTO, SIOJOYHBIA JKMBIX,
MUIIeBas 1o0aBKa, HETPAUIIMOHHOE PACTUTEIBHOE ChIPhE.

THE USE OF NON-TRADITIONAL VEGETABLE RAW MATERIALS IN THE
TECHNOLOGY OF CUPCAKE PRODUCTION

Baybatyrov T.A., Candidate of Technical Sciences, Associate Professor
Zhumashova D.A., master degree
Bulekov T.A., Candidate of Agricultural Sciences, Associate Professor

Zhangir Khan West Kazakhstan Agrarian and Technical University
Uralsk city, Kazakhstan

Annotation. Puff pastry products are popular among flour confectionery products, which is due
to their taste qualities and stable elements of the diet. Puff pastry is the basis of semi-finished products,
confectionery, such as cupcakes, cookies. It is advisable to use mixtures of non-traditional raw materials
as additional components of flour confectionery products, which can not only affect the technological
process and the quality of the finished product, but also enrich them with biologically active substances.
The most promising raw material for enriching the products of this group is apple sunberry powder,
since fresh products are seasonal and provide the diet of the population with irregular biologically active
substances. The article discusses the possibility of using apple powder for the preparation of semi-
finished products and puff pastry cupcakes. The purpose of the work was to study the feasibility and
technological feasibility of using vegetable raw materials in the production technology of an oil-
containing test semi-finished product.

The chemical composition of the selected powder has been studied. The influence of vegetable
powder on the quality and quantity of cellulose, structural, mechanical and physical properties of the
dough has been established. To improve the quality of finished products, the expediency of using an oil-
containing dough with surfactants in the technology of flour confectionery production is justified.

Keywords: flour confectionery, cupcake, puff pastry, apple hodgepodge, food additive, non-
traditional vegetable raw materials.
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INVESTIGATION OF THE INFLUENCE OF TEMPERATURE AND PRESSURE ON
THE VALUE OF INTERFACE TENSION AT THE OIL-WATER BOUNDARY TO
DETERMINE THE OPTIMUM CONCENTRATION OF SURFACTANTS IN THE

DRILLING MUD

Borozdin S.O., senior lecturer
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Podgornov V.M., doctor of technical sciences, professor
valera.podgorno@mail.ru, https://orcid.org/0009-0002-6840-9710

Russian State University of Oil and Gas named after .M. Gubkin (NRU), Moscow city, Russia

Annotation. During the depression opening of productive low-permeable reservoirs, despite the
absence of hydrodynaimic filtration, the aqueous phase penetrates into the formation as a result of
capillary impregnation, the intensity of which is determined by the amount of interfacial tension. The
treatment of drilling fluids with surfactants is performed to regulate the interfacial tension at the boundary
of the filtrate with reservoir fluids, however, their effectiveness in thermobaric conditions of the
downhole is not maintained with increasing temperature and pressure. Studies of the influence of
thermobaric conditions on the value of the interfacial tension of the aqueous phase of drilling fluids
treated with various surfactants, they were carried out at various combinations of temperature and
pressure. According to the results of the work, patterns of changes in interfacial tension depending on
temperature were revealed and surfactants that have a significant effect on interfacial tension at a volume
concentration of 0.1% were determined.

Keywords: interfacial tension, capillary impregnation, depression opening, thermobaric conditions
at the bottom, surfactants.

Introduction. In drilling practice, especially when penetrating productive reservoirs,
surfactants (surfactants) are used to regulate interfacial tension. The recommended formulations
for surfactant treatment of drilling fluids most often do not take into account the thermobaric
conditions at the bottom of the wellbore. As a result, the result obtained does not always meet
expectations.

It is especially important to have actual values of interfacial tension when studying
physical and chemical processes, which take place at initial formation opening in the process of
formation of drilling mud filtrate penetration zone. In low-permeable gas-saturated reservoirs,
the rate of capillary permeation in some cases is commensurate with the rate of penetration of
drilling mud filtrate into the formation during hydrodynamic filtration [1].

It is known that the rate of advancement of impregnation front depends on capillary
pressure, the value of which in turn is determined by interfacial tension [2].

Most often the penetration of drilling mud filtrate into the formation is investigated under
the influence of wellbore repression. In this case, it is difficult to assess the degree of influence
of physical and chemical processes in the formation of the mud permeation zone.

Some researchers have studied the penetration of mud filtrate into the formation during
underbalanced or underbalanced drilling [3], recording a decrease in contamination of the
productive formation by mud filtrate and noting the role of the water phase, penetrating under
capillary forces into the bottomhole zone of the formation. With the help of geophysical
measurements of resistivity in bottomhole formation zone at certain intervals can be measured
the intensity of capillary permeation at borehole equilibrium and underbalanced in real
conditions. In [4] method of capillary permeation intensity determination is given. The accuracy
of the measurements obtained is comparable with the logging data.

Low-permeable formations are much more sensitive to the effects of physico-chemical
influences that cause formation damage, and as a result, the depth of the damaged zone due to
capillary impregnation can be significant and often exceeds the depth of perforation holes [5].
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Thus, it is necessary to evaluate and, if necessary, regulate the capillary impregnation of
the productive reservoir by the drilling fluid filtrate in order to control the process of formation
of the perforated zone. For this purpose, certain surfactants are used that can be used to regulate
the capillary activity of drilling fluid filtrates. The capillary pressure, which determines the rate
of capillary permeation, depends on the radius of the pore channels, the wetting angle and the
interfacial tension.

The scientific and technical literature identifies the main factors whose influence on the
interfacial tension between hydrocarbons and formation water in productive formations can be
summarised as follows:

1. Temperature: an increase in temperature leads to a decrease in interfacial tension.

2. Pressure: Increasing pressure also reduces interfacial tension.

3. Gas dissolved in oil and water: the more gas dissolved in oil at pressure above boiling
point, the less interfacial tension; the more dissolved gas at pressure below boiling point, the
more interfacial tension.

4. Viscosity: a reduction in the differences in viscosity between oil and water leads to a
reduction in interfacial tension.

5. Density: a reduction in the differences in density between oil and water usually results
in a reduction in interfacial tension; a reduction in density usually also means a reduction in
viscosity; thus the relationship between density and interfacial tension may be similar to that
between the latter and viscosity.

6. Surfactants: The magnitude of the interfacial tension depends on the activity of the
surfactant under real thermodynamic conditions.

Thus, in order to control the rate of capillary permeation it is necessary to select surfactants
for real reservoir conditions, taking into account the influence of thermal and pressure conditions
on the value of interfacial tension.

The main part. The effect of temperature and pressure on the interfacial tension of
surfactant-treated aqueous muds was investigated using a KRUSSDSA 100 device [6].
Advantages of this device are high accuracy of measurements, possibility of taking
measurements in a wide range of temperature and pressure conditions, possibility of saving
photos for the following analysis and many others. For surface and interfacial tension
measurements in DSA series [7], the hanging drop method is used for edge angle measurements.

The hanging drop method is used to measure the surface and interfacial tension in DSA
series edge angle testers. With standard optical equipment the permissible measuring range is
from 0.1 mN/m to several hundred mN/m.

Since the surface tension tends to minimise the surface area of the liquid, the geometry of
the droplet in the absence of gravity will be a perfect sphere. If gravitational forces act on the
droplet and something fixes the top of the droplet, the latter is pulled along the axis of
gravitational forces. According to Laplace's equation, the pressure acting on the droplet depends
on the radius of curvature of the contour, Figure-1.

P

I I
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0 X

Figure-1 — Parameters of the «hangingy» droplet
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From the difference of pressures (AP) acting on the tip of the droplet and its other points,
the surface tension can be calculated. For this purpose, the shape of the droplet is photographed
and, using Laplace's equation, the interfacial tension is calculated (ri.are the basic radii of

curvature of the contour):
AP

CTim—1n

The measurement was carried out using the hanging drop method in automatic mode. The
instrument's optic equipment allowed measurement ranges from 0.1 mN/m to several hundred
mN/m. TS-1 paraffin was used as the «hydrocarbon phase» and distilled water with the addition
of various types of surfactants was used as the 'mud filtrate. ECF-1840 — contains
butoxyethanol, citric acid, petroleum distillates and corn sugar alkyl ether; ECF-1841 — contains
corn sugar alkyl ether; Safe-Surf O —hydrophilizer, dissolves oil; Safe-Surf WN - 22" —
Oxyethanol [8], is used for wellbore treatment for better cement-stone and casing metal bonding;
Neftenol K — multicomponent mixture of anionic and cationic surfactants of different chemical
structure. Dependences of interfacial tension on surfactant concentration at atmospheric
conditions are shown in Figure-2.
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Figure-2 — Dependence of interfacial tension on surfactant volume
concentration at atmospheric conditions

Figure-2 shows that Safe-SurfWN and ECF-1841, which contain more corn sugar alkyl
ester, reduce interfacial tension most noticeably. And the lowest reduction in interfacial tension
is given by Safe-Surf O and Neftenol.

When investigating the effect of temperature and pressure on interfacial tension, variations
of pressure-temperature combinations typical of West Siberian field conditions were simulated.
Combinations of thermobaric conditions were used (also labeled as in the following figures): 1-
23°C — 0.1 MPa; 2-45°C — 8 MPa; 3-70°C — 24 MPa; 4-90°C — 34.5 MPa.

The KRUSSDSA 100 is supplied with the DSA1 software which allows the surface tension
of liquids to be determined based on the shape and size of the hanging or lying droplet [9]. The
results obtained are shown in Figure 3-5. (chemical name of the substance is 2,2'-Oxyethanol,
structural formula C4H1003, class 1 according to the classification of water pollution hazard) is
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the most effective because even at a concentration of 0.1 % it reduces the interfacial tension in
the investigated combinations of thermal and pressure conditions and can actively influence the
process of capillary permeation in formation conditions.

Effect of temperature and pressure on
interfacial tension for Safe-Surf WN
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Figure-3 — Dependence of interfacial tension on pressure,
temperature and surfactant concentration Safe-Surf WN
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Figure-4 — Dependence of interfacial tension on pressure, temperature and surfactant concentration
Safe-Surf O

Effect of temperature and pressure on
interfacial tension for ECF-1840
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Figure-5 — Dependence of interfacial tension on pressure,
temperature and surfactant concentration ECF-1840
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Figure-6 shows changes in droplet shape and size with changes in Safe-Surf WN
concentration and a combination of thermobaric conditions.
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Figure-6 — Photographs of droplets at different Safe-Surf WN concentrations and
combinations of thermobaric conditions.

Conclusion. While studying the kinetics of capillary impregnation of bottomhole
formation zone of granular gas-saturated reservoirs it is necessary to take into account the
dependence of interfacial tension at the contact of hydrocarbon phase with drilling mud filtrate
on thermobaric conditions in the well

It has been experimentally shown, that Safe-Surf WN reagent provides the reduction of
surface tension less than 4 mN/m at minimum concentrations in drilling mud (0,1 % by volume)
at pressures ranging from 8 to 34,5MPa and temperatures ranging from 45 to 90°C.
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BYPFBUIAY EPITIHAICIHJEI'T BETKI BEJICEH/II 3ATTAPIBIH OHTAMJIBI
IOFBIPJIAHYBIH AHBIKTAY YIIIH «MYHAM-CY» HIEKAPACBIHJIAFBI
®A3AAPAJIBIK KEPLTY ITAMACBIHA TEMIIEPATYPA MEH KbICBIMHBIH OCEPIH
3EPTTEY

Bopo3aun C.0O., ara OKBITYIIIBI
IMoaropuos B.M., TeXHHKa FRUILIMIAPBIHBIH JIOKTOPHI, Tipodeccop

U M. I'yoxun amovinoazer PMY (¥3Y), Mackey k., Peceii

AnpaTna. OHIMII TOMEH OTKI3rill KOJUIEKTOpJIaplbl JACNpPecCHsJIBIK amly KesiHuge, KabaTka
TUAPOIMHAMMKAIIBIK CY3UIy/IiH O0JIMayblHa KapamacTaH, ¢y (a3achl KalWUISIPIIBIK CIHAIPY HOTHIXKECIHIE
€Helli, OHBIH KapKBIHABUIBIFBI (Daza apaliblk Kepily IIamMachIMEeH aHBIKTalaabl. Bypreiiay epiTiHaigepiH
Oerrik-OenceHni 3aTTapMeH 6HAEY CY3iHAIHIH KaOaTTHIK (QIIOMATEPMEH IIEKapachIHAAFbl (ha3aliblK
KepuTyAl perTey YUIH JKYprisiuiedl, ajaiia oJjapIblH YHFBIMAHBIH KEHXXApPbIHBIH TEpMOOapalIbIK
KaFIalnapblHIaFel TUIMIUTITT TeMIepaTypa MeH KbICBIMHBIH JKOFapliaybIMEH CaKTaliMaiibl. Op Typdi
OetTik Oencenai 3aTTapMEH eHAeIreH OyprbIIay epiTiHAlIepiHiH cy (a3ackiHbIH (a3a apajblK KepHEYiHiH
[IaMachblHa TePMOOAPHSIIBIK KaFaalnap/iblH dCepiH 3epTTey, OJl TeMIIEpaTypa MEH KBICBIMHBIH OpTYpIIi
KOMOWHaNMsUIapbIiHaa >kypriziieni. JKymbpic HoTmkenepi OOWBIHINIA Temriepatypara OaaHBICTHI
uHTEep(a3aIblK KEepHEYIIH e3repy 3aHAbUIBIKTApbl aHbIKTanaabl xoHe 0,1% KeJeMIiK KOHIEHTpaus
Ke3iHJe nHTepda3aiblK KEpHEYre aUTapIibIKTai acep eTeTiH OeTTiK OeJICeH Al 3aTTap aHBIKTANAIbI.

Tipek ce3mep: ¢asza apaiblk KepHEY, KalMULAPIBIK CIHAIPY, ACIPECCUOHIBIK allly, KeHKapIarsl
TepMOOapUKAIIBIK JKaFaainap, 6eTTik-0eaceHai 3aTTap.
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HNCCIIENOBAHUE BJIMAHUA TEMIIEPATYPbBI U JABJIEHU S HA BEJIMUUHY
MEX®A3HOI'O HATSIKEHUA HA TPAHULE «<HE®Tbh-BOJA» JJI51 OITPEJAEJIEHU S
ONTUMAJIbHOM KOHIIEHTPAIIUH IOBEPXHOCTHO-AKTUBHBIX BEIIIECTB B
BYPOBOM PACTBOPE

Bopo3aun C.0., crapmmwii mpenoaaBaTeb
Hoaropuor B.M., 1oKTOp TEXHUYECKUX HAYK, npodeccop

PI'Y ne¢pmu u eaza (HUY) umenu U.M.Iyoxuna, 2.Mockea, Poccus

Annortauus. [Ipy 1enpeccHoHHOM BCKPBITHH MPOAYKTHBHBIX HU3KOIIPOHHUIAEMBIX KOJIJIEKTODPOB,
HECMOTpSl Ha OTCYTCTBHE THAPOAWHAMHYECKOH (MIBTpalMM B IUIACT, NPOHMKAeT BomHas (aza a
pe3yJbTaTe KamWUIAPHON MPOMHUTKH, HHTEHCHUBHOCTH KOTOPOH OMpEAENIeTCsl BENUYHHOW MeX(pazHOro
HaTsokeHus1. O0paboTka OypOBBIX PaCTBOPOB HOBEPXHOCTHO-aKTUBHBIMH BELIECTBAMH MPOU3BOJUTCS IS
perynmupoBaHus Mex(}a3HOro HaTsHKEHHS Ha TpaHMIe GHUIBTPATa C IUIACTOBBIMH (IIIOMIAMHU, OJJHAKO MX
3¢ (EeKTUBHOCTh B TEPMOOAPUUECKUX YCIOBHUSAX 32001 CKBRXHHBI HE COXpAHSIETCS IMPHU TOBEHIIICHUU
TEMICPATYpel W JaBJICHUA. HCCHCI{OB&HI/IH BIIMSHUSA TepMo6ap1/Iqecm/1x YCHOBI/Iﬁ Ha BCIWYUHY
MeX(a3HOTO HATSDKEHUST BOMHOW (a3l  OypOBBIX  PacTBOPOB, OOpaOOTaHHBIX  PA3MHYHBIMU
HOBEPXHOCTHO-aKTHBHBIMH BELIECTBAMH, IPOBOIIINCH MPU PA3IUYHBIX COUYCTAHHUSAX TEMIIEPATyphl U
JaBJICHUS. Ilo pe3yabTaTaM pa6OTbI BBISIBJICHBI 3aKOHOMCPHOCTH NU3MCHCHHA Me)i((ba?}HOFO HaATsOKCHUS B
3aBUCHUMOCTHU OT TEMIECpaTypbl M OIPCACICHBI IMOBECPXHOCTHO-AKTUBHBIC BCIIECTBA, OKAa3bIBAIOIIHNE
CYLIECTBEHHOE BIMSHUE HAa MexK(a3zHoe HaTsHKeHUE pu 00beMHO# KoHIeHTpauu ot 0,1%.

KawoueBblie ciioBa: MexxdazHoe HATsHKEHUE, KaMWLISIpHAst IPONUTKA, JIECMPECCHOHHOE BCKPBITHE,
TepMoOapruiecKue yCIoBUs Ha 3a00€, TOBEPXHOCTHO-aKTUBHBIE BEIIECTBA.
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Annotation. The article shows the results of an analysis of fields of oil refinery wastes as
secondary raw materials usage. The main areas of oil refinery fields appliance are highway engineering,
construction material manufacturing, fuel industry, and oil and gas industry. The article suggests the
classification of these fields on the basis of origin, an oil refinery waste content, and its weight fraction in
a product. In highway engineering, oil waste plays a role as a binder in the production of bituminous,
aerated concrete, concrete-alime and oil-soil coatings, bases and layers. In the construction materials
manufacturing, it acts as a protective material against moisture when using waterproofing compounds and
coatings, as a filler and softening agent in the rubber industry, as a combustible addition in the production
of expanded clay and bricks. In the fuel industry, oil waste is used as a binder in the production of pressed
fuel. It is stated that the main criterion for the suitability of oil waste for various industries as production-
induced raw materials is the composition of the waste, due to their origin. The considered directions of
utilization can be arranged in a hierarchical series in order of increasing the organic part in the
composition of oil refinery waste: highway engineering — bitumen production —construction materials
(expanded clay, brick, fillers, rubber) — waterproofing materials — fuel industry. A systematization of
these areas is shown depending on the origin, composition of oil waste and its weight fraction in the
product.

Keywords: oil refinery waste, secondary raw material, oil-slime, ecology, highway engineering.

Introduction. The oil industry is one of the leading causes of environmental pollution. At
the beginning of the 21% century, there were huge quantities of unutilized oil-slimes left at the
industries’ territories.

Most recently, not only the representatives of a scientific field, but Government bodies as
well began to fathom that the presence of such quantities of hazardous wastes requires the
implementation of emergency and technologically efficient means for rectifying the negative
ecological situation on the branch’s facilities.

Unfortunately, solves for the problem of oil refinery waste utilization advances the slow
rates and are represented by the means of their recycling and rendering harmless that often
require increased costs.

In a common case, measures of wastes integrated control system include the following
hierarchically:

- reduction of wastes

- repeated use of wastes part remained

- burning and disposal of the part (potentially hazard for ecologically) that was undergone the
process of utilization inefficiently. From the triad of measures listed above, the less spread are
practices of oil refinery wastes as secondary raw materials usage. Moreover, the current
experience shows that the usage of oil refinery wastes as raw materials is one of the most
rationalized means of their utilization.
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On one hand, this will lead to the decrease of an ecological burden on the environment
(by the means of decreasing or abandoning waste disposal sites), on the other, the mean will
provide more rationalized usage of deficient and irreplaceable natural resources with the
replacement of primary raw materials with the secondary raw materials.

The article shows the main ways of oil refinery waste usage. The article suggests the
classification of these fields on the basis of origin, an oil refinery waste content, and its weight
fraction in a product.

The usage of oil-slimes in highway engineering. The analysis of the literature listed
below showed highway engineering as one of the main fields with wide-range oil-slimes
appliances [1].

The oil-slimes are used in the contents of oil soils, concrete soils, bitumen concrete, air-
entrained concrete, and concrete sludge as a replacement or additional element to a biogenic
binding substance that increases the quality of chuted concrete at the account of an increase in
the rates of endurance capabilities, frost resistance, water resistance, and decrease in the rates of
water absorption, bulging, and slumping.

In addition, the usage of oil-slimes in highway engineering provides a sprawling of
phreatic raw materials base, a decrease of energy and labor input, price cost of road surfacing,
and simplifying of technological process.

The first mention of a chance of precoat strengthening with crude petroleum is dated the
year of 1915. Back then, an engineer by the name of K. P. Nekrasov stated that highly resinous
oil represents a priceless sort of material «for increasing the pavement rideability».

The crude petroleum, when compared with bitumen bares significantly less viscosity, and
due to the fact of it, during ground treatment, the crude petroleum spreads evenly, soaking
individual aggregations and mixing with them. Even in the presence of less percent of contents
and concentration of active components, the process of adsorption by the soil from the oil will
undergo more intensively than when compared with the bitumen.

During the ground treatment with crude petroleum, the factor provides not only high rates
of the hydrophobic property but fewer rates of mechanical reliability due to the small rate of
viscosity.

The searches [2] had shown that for the improvement of crude petroleum road-building
capabilities — viscosity and reliability of oil soil — an addition of active elements represented by
lime carbonate and concrete is crucial to the process. The viscosity is also can be increased due
to the result of light distillates vaporizing caused by sun radiation.

A series of researches were conducted in the ‘60-‘70s of the last century. The research
was dedicated to strengthening silica linear, medium-grained, and barkhan sands — that were
considered to be impracticable for the process of strengthening — with the usage of emulsified
bitumen and complex cementing elements represented by emulsified bitumen and concrete. The
usage of emulsified bitumen for the strengthening process of sandy soils caused the usage of
crude low-viscosity oil enriched with texturing agents for the same purposes.

The possibility of the strengthening process appliance upon dust sand in Western
Kazakhstan is studied thoroughly. The process requires the usage of crude low-viscosity oil
enriched with concrete, lime-carbonate, indene-alkylaromatic tar, and concentrates of organic
Sulphur compounds [3]. The research shows that the method efficiency is provided due to the
technological complex of soil strengthening and the usage of industrial methods of work
performance, including the oil soil preform into a pallet.

The oil soil is prefabricated regardless of weather conditions and source soil dampness,
including overdamp soils. After 1.0... 1.5 months of warehousing the dampness of the oil soils in
the pallet is equal to 9... 10% and barely changes regardless of falling rain. The research of
stress-related properties of such materials (including water-and-thermal regime) and the effect of
the technological processes on the oil soils capacities conducted showed satisfactory results.

The test procedure of the material was conducted. The material was acquired as a result
of the replacement of hydrocarbon bitumen mix — or bitumen with an adhesive additive BP-3 —
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to an oil-slime produced during the process of oil routine preprocessing. The oil-slime is
represented by a finely dispersed, aggregation-resistant, high-viscosity emulsion of organic and
non-organic compounds).

The possibilities of the usage of the oil-slime for oil soils producing without concrete or
lime-carbonate in the process were also researched.

The results showed high rates of physicochemical properties of the oil soil mix produced
with the oil-slime when compared with the mix made with the usage of oil [4].

- mechanical reliability increased by 1.2... 2.0 times
- water resistance increased by 2.6...4.1 times
- bulging decreased by 3.0...5.3 times (with the presence of high rates of frost resistance)

The authors of the research suggest broadening the fields of heavy petroleum residues
appliances in highway engineering by means of the introduction of the active agent in the
asphalt-concrete mix — an increase of strength capacities at 11% - for the arrangement of:

- coatings on temporary roads;

- frost-protective layers during the construction of hard road surfaces;

- insulating layers of upper and lower bases for improved road-mix and conversion types of
pavement

- the lower layers of bases for cement and asphalt concrete pavements.

There exists a method of preparing high-quality asphalt concrete mixture [5].The mixture
is produced by adding oil-slime to the bituminous binding agent (with a water content of
8...10%) in the amount of 18...20% by weight of the bitumen.

A composition of concrete sludge has been containing oil-slime - a wastewater treatment
product of an oil refinery and a mineral binding agent — had been developed [6]. The ratio of the
components of concrete sludge (wt.%):

- organo-mineral mixture - 86.2 ... 87.6; 9
- lime (or cement) - 12.4 ... 14.8.

The composition of oil-slime includes at least 70...75% of the mineral component
(calcium and magnesium carbonates, calcium, magnesium, aluminum, and iron hydroxides); 25
... 30% of the organic part (fractions of oils, resins, asphaltenes, asphaltogenic acids) and water
(with a ratio of the organic part and water 1:2).

Concrete sludge possesses increased water and frost resistance, deformability, low cost,
and ease of manufacture.

To obtain high-quality concrete sludge with low energy and labor costs and low cost of
manufacturing, oil production slime can also be used. Oil production slime differs from oil
refinery sludge in a wider range of:

- the content of mineral particles - 50...75%,
- increased content of crude oil - 20... 40%;
- lower water content - 5 ... 10%

The usage of oil-slime in construction materials manufacturing. Construction
materials manufacturing is one of the main fields of oil-slime usage [7, 8]. The sources listed
below provide information on the possibility of construction materials manufacturing from the
oil-slime.

The wide-broaden appliance of the oil-slimes can be seen in moisture-proof materials
manufacturing during the process of which the oil-slimes used as organic binders.

Bitumen [9] and oil that are conservatively used for the manufacturing of hydrophobic
components of moisture-proof materials represent the main salable products.

Due to this fact, the modern research branches on the content and technologies of
manufacturing hydrophobic materials are mainly focused on the substitution of high-cost and
deficient salable products with oil refinery wastes.

By way of illustration of the statement, an example of bitumen obtainment by the means
of oil refinery wastes [10] can be given. The appliance of oil refinery wastes allows not only
decrease the amount of bitumen or oil consumed but to receive materials that possess higher
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rates of stress-stain properties. The article also suggests to applying oil-slime for the production
of moisture-proof materials for rolled roofing material, and moisture-proofing of cellar spaces or
foundations. The material is produced as the result of a specific technology used:

- preparing a mixture of oil-slime and filler material (clay or expanded-clay dust) at pH = 7.0 ...
7.5;

- heating the mixture up to 60... 90°C;

- mixing for 20 - 30 minutes;

- cooling to room temperature.

The usage of the oil-slime allows a decrease in the temperature and the time needed for
the mixing process of the blend and provides the higher qualitative characteristics of the material
[11].

The composition of roofing and water-proofing tars is known and the content of it is
listed below (in wt. %):

- waste of secondary polyethylene - 5...12;

- filler material - 20 ... 25;

- oil-slime (waste from the regeneration of used oils) 30...50;
- non-oxidized bitumen - the rest.

According to the content listed above, it can be stated that the usage of oil-slime water
addition in the composition allows reducing the consumption of deficient bitumen at 25...33%.
The addition will provide high rates of stress-strain properties [12].

It is highly recommended to apply oil-slime from oil refineries without preliminary
preparation and as a water-insulating composition. The oil-slime represents a ready-made oil-
and-lime emulsion suspension consisting of an organic part (petroleum products, additives, and
surface active agents), a mineral part (reaction products of Ca(OH)2, CaCO3, MgCQO3, Al(OH)3,
Fe(OH)3) and water in the following ratio of components (vol.%): organic part / mineral part /
water =2.4/1.6/2.0.

From our point of view, the content listed above is hazardous for the environment on the
basis of the possibility of possessing water-soluble petrochemicals that, in the condition of water
source contact can eluate into the hydrosphere and pollute a subsurface aquifer.

Due to this information, an oil refinery wastes method [13] presents a significant interest
in the field. The method allows obtaining petroleum products in the forms of blocks, plates, and
sheets for the following usage of them in the processes of constructing and hydro-insulating of
oil and domestic household wastes disposal sites. The method includes the inclusion of a 10%
aqueous emulsion of hydrophobic liquid 136-41, cement, oil-consisting wastes, and water into
the pulverized fuel ash waste. During the process, the amount of oil waste in the composition
reaches 20.8...41.6% by weight.

A series of researches [14] note the other method of oil-slime usage, i.e. for expanded
clay obtainment. For the purposes of reducing the clay density and swelling during the expanded
clay production, a variety of organic additives such as the solid phase of oil-slime centrifugation
is used.

In the course of laboratory research and performance trials conducted, oil and oil-slimes
of machine-building plants and oil-refineries were used in the production of expanded clay and
included in the mixture as a bloating agent.

The amount of oil-slime used was equal to 1...6% of the clay mass. As a result, a
bloating agent meeting the 21-1284739-12-90 technical specifications.

By the process of oil-slime adding in a larger amount (6...10%), a decrease in the bulk
density of expanded clay was achieved while maintaining high endurance capability and fuel
consumption. The content used in the blend to increase its mechanical reliability, frost resistance,
and intercommunicating porosity was patented. The content is composed on the basis of a crude
mixture produced by the usage of forest clay loam and oil-slime with the 10-20% of the last
component [15].
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Apart from the construction materials listed above, oil-slime can be used in the process of
heat-insulating material manufacturing can be used. This includes the manufacturing of high-
temperature fiber, fire clay, and poly-acrylamide.

The oil-slime can be used in the content of a raw charge in the process of facade tile
manufacturing. The oil-slime usage shows a wide range of usage for the construction materials
characteristics enhancing. A recent example of the statement is the creation of a technology for
oil refinery waste usage purposes [16]. Replacing 5...10 weight parts of P-324 carbon black with
5...10 weight parts of oil-slime in the composition of the blend made it possible to increase
plasticity, tensile strength, and elongation at fracture compared to the control sample.

Performance trials of experimental rubber obtained using oil-slime showed that its
characteristics corresponded to the requirements of regulatory documentation [17, 18].

The possibility of utilization of large-tonnage waste of petroleum chemistry represented
by acid tar in the production of bitumen has been studied.

In the course of the research, a method was developed for obtaining road bitumen based
on the upper layer of pond acid sludge, which is a light oil distillate of an acid oil product [19].
The technological process of waste-handling consists of 2 stages: 1) the neutralization of acid
products by the means of calcium hydrate with the obtainment of calcium sulfate and water as a
result of the chemical reaction: 2) the following air oxidation.

At the same time, a probability of seafloor tar waste-handling by means of the same
technology was found. The process is performed upon a seafloor tar in a pasty state with the
obtainment of bitumen as an end product.

The usage of oil-slime in the oil and gas industry. The oil and gas industry is the third
field of oil-slimes usage. In the field, the oil-slimes are used in the processes of well drilling,
insulating, and refurbishment work during the WO. It can also be a drilling mud lubricant
addition substituting crude oil and can be included as a component of drilling mud during oil and
gas well drilling [1]. The usage of the oil-slime in the content of drilling mud allows to achieve
the high stability of mud shales during contact with a drilling fluid filtrate.

A composition for isolating loss zones and brine water afflux into the well using oil-
slime-cake (waste from the oil treatment process), condensed on belt press filters has been
developed [20]. The composition includes (wt.%):

- oil slime-cake - 25...50;
- nonionic tension-active agent - 7.5...25.0;
- organic solvent - the rest.

Such a composition creates a sedimentation-resistant finely-dispersed emulsion-
suspension system, both in fresh and mineralized water, which possesses the effect of
waterproofing the most permeable areas.

The usage of oil-slimes in the fuel industry. The fuel industry is the fourth field of oil-
slime usage. In this field, the oil-slimes are used as a raw material for fuel production that is
represented by petroleum residue, or for the production of preformed fuel.

Among the domestic technologies, a technology of hydrocarbonaceous layer of oil-slimes
catch basins utilization by the means of heavy hydrocarbonaceous residue with the obtainment of
boiler fuel and a component of sales oil is widely known.

The technology allows obtaining stable fuel compositions with particles of water phase
and mechanical impurities in them that are evenly dispersed in the oil product. The optimal ratio
of the mixture «oil-slime — sales oil» is from 1/6 to 1/10. The use of this technology brings the
volume of oil-slime reuse up to 15 - 10° t/year, providing a high environmental and economic
effect.

The advantage of this method is the absence of secondary waste and the possibility of
using simple and inexpensive domestic equipment. The disadvantage is the impossibility of
recycling in this way all the layers of the pits, in particular the bottom sediment and oil-
contaminated soil. By compounding oil residue - remainder 200°C - KK rectification of a mix of
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slop oil and oil-slime after 2-stage dehydration, a mixture of slop oil and oil-slime after 3-stage
dehydration - ship high-viscosity fuel is obtained.

In the composition of the fuel, the mass fraction of oil residue is 50 ... 75%, and mixes of
slop oil with oil-slime are 25 ... 50%. At JSC “PKKR”, the top layer of oil-slime (represented by
a stable emulsion with an oil content of 45 ... 90 wt.%) was recommended to be used as a
medium-calorie fuel in the production of expanded clay gravel or as fuel in boiler plants. Studies
have stated that oil-slime can be used as an additive to sales fuel oil residue, including with a
certain amount of mechanical impurities. Technologies of obtainment a content of solid
hydrocarbon-bearing fuel — i.e. pressed fuel - is another field of oil refinery waste usage in the
fuel industry. A composition of pressed fuel is based on the oil refinery waste [21]. The calorific
value of pressed fuel does not exceed 4270 kcal/kg.

A higher calorific heat value of pressed fuel that varies from 4770 to 6300 kcal/kg is
provided by an increase in the content of oil refining liquid waste in the fuel up to 10...20%. It
should be mentioned that the content of such blend is known long ago. In addition to the oil-
slimes, the fuel contents of 10...20% of carbon black and wood wastes presenting the remained
percentage.

High-quality press fuel can be obtained by the means of crushed carbonaceous material —
coal, pyroschist, soot — in the composition with organic binders represented by wastes remaining
after petroleum oil production (with the water content of 7...30%). The weight ratio of
carbonaceous material to waste ranges from 10/1 to 1/2.

Such fuel shows sufficiently high operational properties:

- mechanical compressive strength -7.0... 3 kg/cm?;

- drop strength - 71%;

- heat resistance - 1.9 kgF;

- the ability to achieve a gross heat of combustion of 8225 kcal/kg.

By its characteristic, the solid fuel is comparable to the pressed fuel on the basis of
bitumen binding substance but differs due to the increased (by 1.2...8.4 times) rate of organic
binding substances — oil refinery wastes — consumption. Addition of petroleum oil production
wastes neutralized by lime materials (with ash content of 25...28%) in the amount of
14.47...22.0% is recommended for the purposes of mechanical reliability and thermal resistance
increase. The pressed fuel obtained shows high combustion heat of 8000 kcal/kg with the
appliance of glossy coal and 7914 kcal/kg with the appliance of coal concentrate. From the
ecological point of view, the disadvantages of the fuel are the following:

- high rate of ash content — 26...28%
- high content — on the level of content in highly sulfur fuel oil — of sulfur dioxide (6.45%) and
Hydrogen Sulphide H2S (0.9%) in the combustion gases.

Results of the analysis on oil refinery wastes as secondary raw materials usage. The
main fields of oil refinery wastes as secondary raw materials usage are the following:
- highway engineering
- construction material manufacturing
- fuel industry
- oil and gas industry

The addition of oil-slime in the contents of mixtures allows obtaining high-quality
products that are corresponded to the requirements of regulatory documentation, and improve a
series of stress-strain properties of products similar in terms of nomenclature (Table 1).

According to the mass fraction of the use of oil-slime in the product, the following are
distinguished:

- production of concrete sludge - up to 86%
- application as a waterproofing agent - 100%
- production of bitumen from acid tars - 100%
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The second place in terms of the use of oil-slime in products (20 ... 60%) is occupied by
waterproofing materials and insulating compounds manufacturing. In third place with a
significant spread of data on the ratio under examination (9 ... 69%) is the fuel industry.

The minimum amount of oil-slime (1...3%) is used in highway engineering in the
production of asphaltic-cement and aerated concrete. The field of oil-slime appliance is
determined in accordance with:

On the one part technological specifications, operating requirements, and sanitary
standards applied towards the good. On the other part, operational requirements applied to raw
materials

An analysis of the data in Table 2 indicates that oil-slime generated in the processes of
both extraction and oil refining can be used for highway engineering and the production of
ceramic materials based on clay. In the composition of asphaltic-cement concrete mixtures, oil-
slime serves as an additive to the bituminous binder. Such a finished binder consists of petroleum
products adsorbed on the surface of particles of mechanical impurities.

Therefore, the composition of oil-slime used in highway engineering differs by:

- a significant amount of mineral impurities - 50...87 wt.%;
- relatively low content of the organic part - an average of 15.7 wt. %;
- low humidity 5...20%

Particular characteristics of the oil-slimes used in the construction materials industry are
determined on the basis of output product type (brick, bloating clay object, fillers, resin
mixtures) and the role of the oil-slimes in the technological process (combustible additive or
plastifier). The measurements average of the composition of oil-slime are characterized by:

- a small proportion of organic compounds - 19 wt. % - and water of 16 wt.%;
- a large number of mechanical impurities - 65 wt. %.

The oil-slime from the petroleum refining processes is used in the field. During the
production of waterproofing materials oil-slimes of different origins are used. The oil-slimes for
these purposes are produced as a waste of oil refinery plants and from the regeneration of used
oils. The peculiar characteristic of the oil-slimes used are the following:

- a significant content of petroleum products - from 40 to 65 wt. %;
- a relatively low amount of mechanical impurities - an average of 23 wt. % and water of 24 wt.
%.

The usage in the content of waterproofing mixtures of oil refinery wastes with a high rate
of organic substances is caused by their property not of an additive, but as a substitute for an
organic binder. Due to this fact, the content and the properties of the oil refinery wastes must
satisfy the requirements of the binder substance.

The usage of oil refinery wastes in the heat industry as an additive or binding agent in
combination with other components of fuel must not decrease calorific heat value and/or increase
the ash content of the fuel. Therefore, the composition of oil refinery waste used in the industry
is characterized by:

- high content of organic component 60... 90 wt. %;
- low humidity on average 10 wt. %
- a small amount of mechanical impurities - 5 ... 14 wt. %

Based on the analysis of the data in Table 2, it can be concluded that, depending on the
increase in the weight content of the organic part in the composition of oil refinery waste, the
considered fields of application of oil refinery waste can be arranged in hierarchical ranks:
highway engineering — bitumen production — construction materials — waterproofing
materials — fuel industry.

Forming oil refinery waste of the characteristics listed above that meet the goals of
recycling is one of the most sufficient measures that can be taken in the system of oil refinery
wastes control. The suitability of oil waste as a production-induced raw material should be
determined in the course of a comprehensive analysis of its origin, composition, and properties.
The physical and chemical properties of oil-slimes depend on various factors:
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Table-1 — Characteristics of main fields of oil refinery wastes as secondary raw materials usage

Industry Type used The quantity of| The oil-slime origin Technical result
oil-slime, wt.
%
1.1.  Asphaltic- The oil-slime of an | Increase in the rates
cement concrete 1-3 oil refinery plant, oil | of endurance
production capabilities, and frost
1.2.  Aerated 1 Oil-slime resistance. Decrease
concrete in the rates of
. 1.3.  Concrete 85-86 bulging and
Highway sludge The oil-slime of an | slumping
engineering S .
oil refinery plant, oil
production oil-slime
14. Oilsoil 96-97 Production  induced
oil soil
2.1. Moisture-proof Decrease in  the
material for rolled temperature and the
roofing material Oil-slime time needed for the
mixing process of the
blend
2.2. Roofing and Oil-slime  of oil Decrease in bitumen
hydraulic insulating 20-60 consumption
. salvage
mastic
2.3. Waterproofing 100 The oil-slime of an | No need for prelimi-
compound oil refinery plant nary preparation
. 2.4. Lightweight I Decrease in  bulk
(riomnzf[giic;;g agent 20-60 Oil-slime density
2.5. Expanded clay 5-10 Qil-slime Decrease in mass of
1.7 Qil-slime of an oil- | unit volume and fuel
g refinery plant consumption
2.6. Brick Increase in mecha-
10-15 Oil-slime nlc_al reliability, frost
resistance and
porosity
2.7. Resin mixture - . Increase in plasticity,
Oil-slime of an oil- .
5-10 . strength, elongation
refinery plant
at fracture
2.8. Bitumen 100 Acid tar Wlden of raw
materials base
. 3.1. Insulating Oil slime-cake — oil | Increase in hydro-
Oil and gas ; . )
. compound, mud 30-50 preparation process | proofing properties
industry
waste
4.1. Boiler fuel 8-15 Upper layer of an oil | Decrease in sales oil
sludge pit consumption
4.2. Ship fuel Mix of slop oil and | Decrease in sales oil
30-50 oil-slime after 2 and | residue consumption
Fuel 3-stage dehydration
industry 4.3. Pressed fuel 5 o5 Liquid oil wastes of | Increase in calorific
oil refinery plants | heat value,
Wastes remained mechanical
9-69 after petroleum oil | reliability, heat
production resistance
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- fractional and group composition of the organic component;
- ratios in the organic wastes, mechanical impurities, water, and other components.

Table 2 presents the results of the analysis of literature sources, representing a brief
systematization of the above fields of oil refinery waste usage (depending on the origin and
composition of oil-slime).

Table-2 — Fields of oil refinery wastes usage depending on the origin and composition of oil-slime

Field of usage

Type of oil-slime

Oil-slime content, wt.%

Organic Mineral part Water
part
Highway Oil-slime of an oil- 7-10 65-75 16-20
engineering refinery plant
Oil-slime of oil 20-50 45-75 5-10
production
Oil-slime of oil 6-9 85-89 6-9
production
Measurement average 15.9 74.0 11.6
Construction Oil-slime condensate 20-30 50-65 10-25
materials Oil and oil-slime of an oil 15-20 60-77 10-25
Expanded clay, refinery plant
brick, f_|IIer, €SN ™"Oil-slime of processing 13-18 59-77 11-22
mixture unit
Measurement average 20.0 70.0 19.0
Waterproofing Oil-slime of an oil 40 29 31

materials refinery plant
Oil-slime from the 60 25 15
regeneration of used oils
Measurement average 52.5 23.5 23.0
Bitumen Upper layer of pond acid 9-16 66-79 10-27
production tar
Seafloor acid tar 20-26 53-70 18-20
Measurement average 17.5 63.7 18.8
Fuel industry Liquid oil waste of oil 55-95 6-9 10-20
refinery plants
Waste remained after 75-88 9-15 5-6
petroleum oil production
Measurement average 80 10 10

Practical realization of technological solutions for oil refinery waste usage will allow
reaching two main engineering and environmental goals.
- reduce the environmental burden on the environment by reducing or eliminating oil waste
disposal facilities;
- to ensure more rational use of non-renewable natural resources, using for this purpose
numerous (including those presented in this article) technologies for replacing primary raw
materials with secondary ones obtained from oil refinery wastes.

Conclusions. 1. The analysis of fields of oil refinery wastes as secondary raw materials
usage conducted discovered the following ways of oil-slimes usage:

1) In highway engineering: as a binding agent in asphaltic-cement, aerated, and sludge
concrete, and oil soil surface, lower coating, and interlaminar layers.

2) In the construction materials industry:
- As a moisture-proofing material during the usage of waterproofing compounds and coatings;
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- As a combustible additive during expanded clay and brick production;
- As a filler and plastifier in the rubber and technical industry.
In the fuel industry:
- As a source of liquid fuel;
- As a binding agent during pressed fuel production.
In the gas and oil industry:
- As a lubricating additive to mud.

The addition of oil refinery wastes to the content of materials makes it possible to
improve some of their stress-related characteristics and obtain products with consumer properties
that meet the requirements of regulatory documents.

2. A comparative evaluation of the fields of oil refinery wastes usage, depending on the
weight fraction of oil-slime in the product, showed that the proportion varies significantly (from
1 to 100%) and depends on the type of product. The most capacious industries, based on the
relative value of oil refinery waste usage in the final product, include those associated with the
production of oil soils and concrete sludge, waterproofing materials, and fuel raw materials.

3. It is discovered that the main measure of oil refinery wastes suitability for different
industries as industry-induced raw material is the content of the wastes defined by their origin
The most studied are the ways of utilization of oil-slime from oil refining processes, to a much
lesser extent - from oil fields.

The considered directions of utilization can be arranged in a hierarchical series in order of
increasing the organic part in the composition of oil refinery waste: highway engineering —
bitumen production — construction materials (expanded clay, brick, fillers, rubber) —
waterproofing materials — fuel industry.

4. The proposed systematization of waste disposal branches at oil industry enterprises
(depending on the origin, the content of oil-slime, and its weight fraction in the product) is the
basis for choosing a specific field of usage for various types of oil refinery wastes.
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3KOJOIMYECKHUE TEXHOJIOTMU: OB30P OCHOBHbIX HAIIPABJIEHUI
HUCITOJB30OBAHUSA HEOTEOTXOA0B B KAYUECTBE BTOPUYHOI'O CbIPbA

KamaxoBa A.Y.!, kKaHTUIAT TEXHUIESCKUX HayK, CTapLIUi NpernogaBaTeb
Kapobuiranos C.M. %, KaHau1aT TEXHUYECKUX HAYK, CTAPIIMI TIPENoaBaTes b
Canap A. !, maructpanr
Ecnen6eroBa A.l, cTyneHTt

Y Koisvinopouncruii ynusepcumem umenu Kopxoim Ama, 2.Kvisvinopoa, Kasaxcman
2 3anaono-Kasaxcmanckuii azpapno-mexuuueckuii ynugepcumem umenu Kaneup xana
2. Vpanvcx, Kazaxcman

AHHOTanMs. B crartee npuUBEAECHBI PE3YJbTAaThl AHAIM3A HANPABICHUM MCIOJIb30BaHUS
HE(PTEOTXOZ0B B Ka4eCTBE BTOPHUYHOTO CHIPbsi. OCHOBHBIMH OOJIACTSAMHU NPUMEHEHUS! HE(PTEOTXOIO0B B
KaueCTBe BTOPUYHOI'O ChIPbSl BBICTYNAKT JOPOKHOE CTPOUTEINBCTBO, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepuajoB, TOIUIMBHAS WHIYCTpUsS, HeTsSHAs H Ta30Bas MPOMBIIIICHHOCTh. B J10pokHOM
CTPOMTENILCTBE HEPTEOTXOJ HrpaeT pojib KakK CBs3yIoLlee NMpHU MPOM3BOACTBE acaibpro -, razo -,
NIJIaMOOETOHHBIX M HE(PTETPYHTOBBIX IOKPBITHI, OCHOBAaHMH W NpPOCIOEK. B NpoMbIIUIEHHOCTH
CTPOUTEJIBHBIX MAaTEPUAJIOB BBICTYNAET KaK 3alUTHBIM Marepuan OT BJaru IpU HCHOJIb30BAHUU
TUAPOU3OISIIUOHHBIX COCTaBOB M IOKPBITUM, HAIIOJHUTEIEM W CMSITYUTENIEM B PE3MHOTEXHHYECKOMH
NPOMBIIIEHHOCTH, BBITOpAlOIeH NO00AaBKM MpPH NMPOM3BOJCTBE KEpaM3WTa W KUpHH4a. B TOmIMBHOIM
WHIIyCTPUU HE(PTEOTXO/ HUCIONB3YyeTCsS B Ka4ecTBE CBS3YIOUIETO MPH MPOU3BOJICTBE OPUKETUPOBAHHOTO
TOIUTMBA. YCTAHOBJICHO, YTO OCHOBHBIM KpPHUTEPHEM IPUTOJHOCTH HE(PTEOTXOJOB IS Pa3IUYHBIX
oTpaciell IPOMBIIUIEHHOCTH B KadecTBE TEXHOTEHHOIO ChIpbi ABIAETCS COCTaB  OTXOZOB,
00yCTIOBJIEHHBIH MX NPOHUCXOXKICHHEM. PacCMOTpeHHBIE HaNpaBlICHHs] YTHIM3aLUMU 10 BO3PACTaHHUIO
OpPraHUYECKON 4acTU B COCTaBe HE(TEOTXO0a MOYKHO PACIOOXKHUTh B UEPAPXUUYECKUH PSL: AOPOKHOE
CTPOUTENILCTBO — IIPOU3BOJACTBO OUTymMa —> CTPOUTENIbHBIC MaTepuayibl (KepaM3uT, KUPIIUY,
3aMOHATENH, PE3UHBI) — THUIPOM3OJIALMOHHBIE MaTepHallbl — TOINIMBHAas uMHAycTpus. [Ipenioxena
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CHCTeMaTH3aIis STHX HalpaBiIeHUH B 3aBUCHMOCTH OT IPOMCXOXKICHHUS, cCOCTaBa HE(YTEOTXOAa U €ro
MacCOBOH IO B MPOAYKTE.

KawueBbie cioBa: He)TEOTXOH, YTHUIM3AIMs, BTOPUYHOE CHIpbE, HeTelUIaM, 3KOJIOTHS,
JOPOKHOE CTPOUTEIILCTBO

IKOJOT'MsLIBIK TEXHOJIOT MSIIAP: MYHAM KAJIIBIKTAPBIH KAUTAJIAMA
HIUKI3AT PETIHAE NAUJAJIAHYABIH HET'I3I'l BAFBITTAPBIHA IIOJY

KanaxoBa A.Y.!, TexHHKa FBUIBIMIAPBIHBIH KAHU/IAThI, aFA OKBITYLIBI
Kapbuiranos C.M. %, TeXHHMKA FHUILIMAAPHIHBIH KAHIMAATHI, aFa OKBITYILbI
Canap A.?, maructpanr
Ecnen6eroBa A.l, cTynent

'Kopxeim ama amvimoazer Keizvinopoa ynusepcumemi, Kvizviiopoa k., Kazakcman
2H. XKoneip xan amvindazor EKATY, Opan k., Kazaxcman

Angarna. Makaiiajga MyHall KaJIbIKTapblH KalTajlama IIMKi3aT PeTiHJe Nainanany OarbITTapblH
Tajnay HOTWXKeNepi KenTipinreH. MyHall KanAplKTapblH KaliTalama IMUKI3aT PeTiHAe MaigaiaHyabIH
HET13Ti OaFpITTaphl JKOJ KYPBUIBICHL, KYPBUIBIC MaTepUANIAPbIH OHIIPY, OTHIH ©HEPKACiOi, MyHall jkoHe
ra3 eHepkaciOi 0oibIn TaObimanel. by OarbpITTapabl WBIFY TeriHe, MyHall KaJABIKTapBIHBIH KYpaMbIHA
JKOHE OHBIH OHIMJIET]I MacCaJIbIK YJIECIHE Kapail ®KYyHeney YChIHBUIIBL

Makanana MyHall KaJlABIKTapbIlH KaiiTalama IIWKi3aT peTiHe MaiinaiaHy OarbITTapblH Taiaay
HOTIDKEJIepi OepinreH. MyHail Kau[bIKTapblH KaliTajlamMa INWKIi3aT PeTiHIe KOJIJaHYIbIH Herisri
0aFpITTapbl KOJI KYPBUIBICH, KYPBUIBIC MaTepHaAapbIH OHAIPY, OTHIH OHEPKAciOi, MyHali-ra3 eHepKaciOi
Oouein TaObLIaAB!. KON KYpBUIBICEIHAA MYHAll KaJABIKTaphl acanbT, ras, IuiaM KoHe MYHaH-TOIBIPAK
XKaOBIHIApBIH, HEri3nep MeH KadaTTapibl eHIipyde OaillaHbICTBHIPYIIBI penl aTkapansl. Kypsuibic
MaTepHuaiapbl OHEepKaciOiHIe O THAPOOKIIAYJIAFBIN Kocmalap MEH >KaOblHAapIbpl NaijanaHFaHa
BUTFIJIAH KOPFAWTBIH MaTepuall pETiHJe, Pe3eHKE OHEPKICIOIHAE TONTBHIPFBINI KOHE >KYMCAPTKBIII
peTiHze, KepaM3uT IeH KipIHilll eHIpiCiH/e )KaHFbII KOcTa peTiHae opeker eteni. OThIH eHepKaciOiHme
MYHall KaJJIBIKTapbl OpPHKETTENTCH OTHIH OHJIpiCiHIe OalIaHBICTBIPFBINI pETiHJE MaliaanaHblUIa/IbL.
MyHail KaJIJbpIKTapbIHBIH TEXHOTEH/IIK IIUKI3aT PeTiHIe dPTYpIi cajajiapra >KapaMIbUTBIFBIHBIH HeTi3ri
KPUTEpHdl ONAapABIH MIBIFYy TeriHe OaMaHBICTBl KAIIABIKTAPABIH KYpaMbl OOJBINT TaOBLIATHIHBI
aHBIKTANIBl. MyHall KaJIBIKTapBIHBIH KYpaMbIHAAFbl OpPTraHUKAIBIK OONIKTI YJIFalTy MakcaThlHIA
KapacTBIPBUIFAH KOJIeTe KapaTy OaFbITTapblH HMEpapXUsUIBIK KaTapJa OpHalacThIpyFa OOajbl: KOI
KYPBUIBICHI — OUTYM OHJIIpici — KYpBUIBIC MaTepHaiapsl (KepaM3uT, KipIIilll, TOITBHIPFBIIITAP, PE3CHKE)
— THAPOOKIIAYJAFBIII MaTepHANAap — OTBHIH OHEepKaciOi. MyHail KalabIKTapbIHBIH WIBIFY TeTiHE,
KypaMblHa KoHE OHIMJIETT MaccabIK YileciHe OailaHbICThI Oy aiiMaKTap bl Kyieney YChIHBUIIIBI.

Tipek ce3aep: MyHail KalJIbpIKTapbl, K9JIeTe Kapary, KaiTajgaMa IIUKi3aT, MyHail HUIaMBbl,
9KOJIOTHSI, YKOJI KYPBLIBICHI
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Annotation. This article discusses the issues of innovative development of the oil and gas
industry in Kazakhstan. The features characteristic of the oil and gas industry are revealed. Methods of
increasing oil recovery through project documents reviewed and controlled by state structures of
subsurface users in the new conditions of subsurface use and with the preservation of state ownership of
minerals in the subsurface, further development of innovations in the field of oil field development with
an increase in the scientific and technical level of the feasibility of cost-effective application of methods
of improving oil recovery (MUN), increasing the efficiency of modern communications involving
planning and designing of advanced methodologies, less costly and more efficient technologies, the
conditions of the oil recovery coefficient, oil fields are described. The ways of stimulating oil companies
to innovate through state mechanisms of influence on the industry are proposed.

Keywords: technology of enhanced oil recovery, oil fields, innovative development, oil
production.

Introduction. The successful development of the domestic oil industry, its achievement
of advanced frontiers in the world economic system is largely due to the implementation on a
large scale of new technologies for the development and production of oil from oil fields.

The state policy in the field of technology for the exploitation of oil fields was formed in
the late 40s and early 50s of the last century. The decisive factors in the choice of field
development systems were the ideas of domestic scientists based on theoretical concepts of the
mechanism of piston displacement of oil by water in homogeneous reservoirs.

A huge advantage of the state was the ability to centrally from the very beginning of
operation to plan and implement a single field and regions an agreed work program for the entire
oil production cycle, optimized for a long period (tens of years).

High indicators of the dynamics of the development of the domestic oil industry are due
not only to an increase in the number of production facilities, but also to the improvement of
equipment and technology for oil production, and the optimization of production processes. The
rapid growth of oil production in the middle of the last century was largely associated not only
with the discovery and commissioning of large fields, but also with the mass development of a
new method for the domestic industry - water injection into productive strata (pic 1)

The development of the oil industry was accompanied by a systematic improvement of
waterflooding systems in relation to various natural and geological conditions. The use of
waterflooding in large oil fields made it possible to produce oil throughout the country at a high
rate, to significantly increase oil recovery from reservoirs in comparison with the natural regimes
of dissolved gas and gravity.

The introduction of waterflooding systems in combination with a sparse well pattern at
the first stage ensured high technical and economic indicators. The widespread use of
waterflooding determined the development of the domestic theory of oil field development, and
long-term practice has provided rich material not only for testing theoretical concepts, but also
for identifying the advantages and disadvantages of the method in various natural conditions.
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Picture 1 — Enhanced Oil Recovery with water flooding.
The oil and gas industry is characterized by a creative and innovative attitude to the
technique and technology of oil field development. The issues of developing the theory and
practice of developing oil fields have always received exceptional attention.

Table 1 — Methods for the development of oil fields

Method groups Method Production methods
Cleaning (quarry) Creation of open-air mine workings.
Extraction of oil-bearing rock with
Public subsequent separation and
washing oil from rocks.
Mine Creation of underground mine workings
and

drainage of oil-saturated reservoirs by
underground wells.

Drainage Use of natural Active water pump
using wells reservoir energy Elastic ener
drilled from o
the surface Dissolved gas energies
of the earth Gas cap

Energies of gravitational forces

Supplementation of Water injection in
natural reservoir various modifications
energy (pressure maintenance
artificial method)

A huge amount of research, experimental and pilot work has been carried out. It is known
that over the past 30 years, the industry has carried out more than 1,200 large-scale pilot works at
the fields to improve the technologies for extracting oil from reservoirs.

To date, a large number of various development systems have been created and
implemented, differing in the type of waterflooding (edge, edge, block, areal, selective, etc.),
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grid density and geometry of the placement of production and injection wells, injection intensity
(injection pressure), method and mode well operation, etc.

A far from complete list includes more than 3,000 production technologies, methods and
techniques for influencing reservoirs aimed at intensifying oil production and increasing the oil
recovery factor. The most famous - are given in table. 1 - 3. The mechanism of their influence is
based on physical, mechanical and chemical effects on reservoirs containing hydrocarbons, on
oil and gas, which improve the conditions for the inflow of reservoir fluids into the bottomhole
zone of wells. Their effectiveness varies depending on natural characteristics and development
conditions.

The country has accumulated a wealth of experience in applying reservoir stimulation
methods in the development of oil fields. A major role in the revitalization of work in 2000-
2010. belongs to the State Program for "the most complete extraction of oil from the bowels",
adopted in 1996. The most important practical result of this period of research is the conduct of
extensive pilot work on testing methods for enhanced oil recovery (EOR), developed on the basis
of theoretical and laboratory studies. Already by the beginning of 2000, there was experience in
testing thermal, gas and chemical methods in field conditions at 365 sites of 150 fields in the
country in various geological and field conditions. (pic 2).

Production
Well
~ CO,/Water
% Injection To Separator [

e

Picture 2 — Enhanced Oil Recovery, and how does it work.

The real results of the work in a number of cases did not meet the optimistic expectations.
The assessment of technological efficiency turned out to be lower than predicted, and the costs
and labor intensity of the work turned out to be significant. Shortcomings in the design of works,
imperfection of instruments and equipment were revealed. The brake on the development of
work was the lack of necessary reagents and materials.

Nevertheless, according to the results of work at a number of large fields, a positive trend
was noted in increasing the oil recovery factor (ORF) due to an increase in the scale of EOR

After the government abandoned centralized management of the economy, the volume of
work aimed at increasing oil recovery was sharply reduced. The volume of real EOR volumes
has become tightly controlled by economic conditions, market conditions and is entirely
determined by oil companies - license holders.

The development of oil production in Kazakhstan in the last decade was characterized by:

1. an increase in the intensity of oil production due to the intensification of traditional
technologies under the influence of world market conditions, an increase in oil prices;

2. an accelerated reduction in the volume of explored oil reserves as a result of high
production and a decrease in the volume of geological exploration.
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Table-2 — Fundamental systematics of technologies for intensifying oil inflows from wells
(stimulation, treatment of bottomhole zones)

Ne Group Technology
Destruction of productive Hydraulic fracturing

1 reservoirs Explosions (underground nuclear explosions, using
solid and liquid explosives))
Explosion inward (emplosion)

2 Reach increase drainage Sidetrack drilling

3 Physico-hydrodynamic Wave
Forced liquid withdrawals
Acid treatments in various modifications

4 Chemical (thermal acid, etc.)
Treatment with surfactant solutions, solvents
Sludge Gelling Technology

5 Thermal Treatment of the bottomhole zone with various
coolants

6 Microbiological Methods for treating the bottomhole zone by introducing
layers of bacterial cultures with microorganisms

Table-3 — Classification of enhanced oil

recovery methods

Ne

Method groups

Methods

Physico-chemical flooding

Surfactant flooding

Polymer flooding

Micellar flooding

Gas methods

Hydrocarbon injection

Flue gas injection

CO; injection

Nitrogen injection

Injection of liquid solvents

Thermal

Displacement of oil by heat transfer fluids

Influence with the help of in-situ exothermic oxidative
reactions

Microbiological

Introduction to the formation of bacterial products (BP)

BP formation in an oil reservoir

Combined (improved EOR)

Combination of elements of groups 1-4 with modern
technical means and methods
(horizontal wells, etc.)

Well compaction
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Table 4 — Transformation of the practice of implementation of development projects under
the influence of the liberalization of subsoil use

Options Before reform After reform
Exgcutlon Ma_ndatory Compliance The project document is
design project document approved advisory in nature
indicators by the CDC y

Utilization factor |Maintaining KIDS at the level of

producing wells ~ {0.95-0.98 Low KIDS. Preferential operation

of the drilled high-yielding fund

Reservoir fluid Compliance with the design

extraction mode  mode Reduction of fluid withdrawals

up to the shutdown of high water
cut wells

Operating mode of [Compliance with the design
producing. wells  regime throughout the fund
(Reservoir pressure.,
Bottomhole pressure.)
EOR Rejection of the planned

Planned implementation of EOR in |, . X
accordance with the State Program implementation of EOR high-rate wells
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with the Regulations exception

In the conditions of a resource base deficit, the need for new technologies for enhanced
oil recovery has objectively increased. It seems that fundamental changes in this area are
associated with fundamentally new information technologies, new approaches to the study of the
detailed structure of oil and gas facilities based on modern achievements in science and
technology.

In the new conditions of subsoil use and while maintaining state ownership of minerals in
the subsoil, an effective lever for managing rational development is forcing subsoil users to use
enhanced oil recovery methods through project documents reviewed and controlled by
government agencies. Such coercion on the part of the state is necessary due to the fact that the
interests of subsoil users and the state diverge in their approach to the issue of the rationality of
development, the completeness of the development of layers.

In recent years, development projects, provide for the testing and / or application of EOR.
Unfortunately, even the approved project scenarios and solutions are not used in full in practice
(Table 4). This also reduces the potential for an increase in oil recovery factor.

Development design is carried out on the basis of modern reservoir modeling and taking
into account the entire world arsenal of enhanced oil recovery methods and stimulation methods.
The imperfection of project documents, however, is one of the reasons hindering progress in the
field of innovation.

The imperfection of modeling and calculations is due to the insufficiency of the
information base. The weakness of the information base, in turn, is associated with the
insufficient resolution of the seismic survey monomethod in solving geological problems for a
detailed study of the geological environment, leading to the uncertainty of the geological model.

The use of seismic data to build detailed geological and filtration models often leads to
erroneous and unreliable results.
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To build detailed geological and filtration models, even exploration drilling data are
insufficiently informative. According to the core data (even with good recovery) and good
quality logging, only a negligible part of the volume is illuminated, which is insufficient to
describe the entire deposit.

The inter-well space, covering the main volume of the deposit, remains without reliable
information. Meanwhile, within this space, from cell to cell, changes in the characteristics of
reservoir filtration parameters that cannot be described by a strict mathematical description
occur, the knowledge of which is necessary to control the extraction process.

Modern geological and filtration models built on the basis of low-resolution information
methods for studying deep-seated reservoirs are suitable only for a qualitative relative
assessment of possible development scenarios at an early stage of field development. Objects
that are in the mature stage of development need filtration models that allow calculating the
dynamics of indicators with high accuracy for a long period (sometimes 100 years or more) until
the ultimate oil recovery is achieved). This is necessary in order to assess the economic
efficiency with satisfactory accuracy and choose the most preferable among the technologies and
methods of reservoir stimulation.

The observed slowdown in the process in oil production is also associated with the lag in
applied science in the field of underground hydrodynamics and field development. Despite the
great practical experience and the amount of experimental and theoretical research, issues that
are relevant for practice remain debatable. For many years, the issues of the dependence of oil
recovery on the rate of development, on the forced withdrawal of fluid, on the density of the well
grid have been discussed. There is no unity on the issue of the effect of hydraulic fracturing on
oil recovery.

Unfortunately, not all of these and other practically important questions for practice can
be answered from fundamental research, including Western scientists. Without the revival of
serious in-house scientific research, the setting up of special experimental, pilot-industrial and
design work, without a generalized development experience, progress in the most important link
in oil and gas production is not conceivable - the technology of extracting oil from deep-seated
reservoirs. It is necessary to raise the level of development design. So far, the results of
technological calculations based on reservoir modeling should rather be considered as relative
rather than absolute. Modeling is always associated with some degree of uncertainty (lack of
knowledge about the geological model, averaging of parameters, adaptation procedure, etc.). The
accuracy of the results obtained depends on the quality and quantity of the available input data.

Increasing the role of innovative technologies in field development design requires
fundamental research on the mechanism of oil recovery in reservoir conditions and cardinal
changes in the completeness of the information base.

Conclusion. Further development of innovations in the field of oil field development is
associated with an increase in the scientific and technical level of the feasibility of the cost-
effective use of EOR, involvement in planning and design of modern, more advanced calculation
methods, less costly and more efficient technologies. Only if this condition is met, one can count
on the harmonization of the interests of subsoil users and the state in the matter of rational
subsoil use.
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NHHOBAIIMOHHOE PA3BUTHUE TEXHOJIOT'MU PASPABOTKH
HE®TSAHBIX MECTOPOXKIEHUN KABAXCTAHA

IOcynora JI.LE.!, Maructp crapumii mpenogaBares
Kaamaram6er A.B.?, maructpanT

YKoisvinopouncruii ynusepcumem um. Kopxwim Ama, 2. Kwizvinopoa, Kazaxcman
KasHUTY um. K. U Camnaesa, 2. Animamoit, Kazaxcman

AHHoOTamus. B fmaHHOW cTaThe paccMaTpuUBAIOTCS BOIPOCH HMHHOBAIIMOHHOTO Pa3BUTHS
HedTerazoBoil orpacim KazaxcraHa. BeIsBIeHBI 0OCOOCHHOCTH, XapakTepHble Ui HedrerazoBoi
NPOMBIIUIEHHOCTH.  MeToApl  TOBbIIEHWS ~ He)TeoTJaun  4Yepe3  NPOEKTHBIE  JIOKYMEHTHI,
paccMaTpuBaeMble 1 KOHTPOJIMPYEMbIE TOCYAaPCTBEHHBIMH CTPYKTYpaMy HEAPOIOIb30BaTeNeii B HOBBIX
YCIIOBUSIX HEAPOIONB30BaHUSI M C COXPAaHEHHMEM TOCYNApCTBEHHOW COOCTBEHHOCTH Ha IIOJIE3HBIE
UCKOTIaeMble B HeJpax, JalbHEeHllee pa3BUTHE WHHOBAIMA B OOJIACTH pPa3pabOTKH HETSIHBIX
MECTOPOKACHUI C TIOBBILIEHUEM HAYYHO-TEXHHYECKOTrO0 YPOBHS OOOCHOBAaHHOCTH 3KOHOMHYECKH
3¢ PEeKTUBHOTO NIPUMEHEHUsI METOAOB yiyuuieHus: Hepreotnaun (MYH), noseimenue 3¢gpdekTuBHOCTH |,
COBpEMEHHBIE 0oJjiee TIepelloBBle METOJbl  pacdera C TpHBICYCHHEM K IUIAHUPOBAHUIO H
MPOCKTHPOBAHHIO TEPEJOBBIX METOJIONOTHUH, MEHee 3aTpaTHBIX U Ooliee 3(P(PEKTHBHBIX TEXHOIOTHIA,
OIIMCaHbI COCTOSIHUS KO3 GHUIMEHTa n3BJIeUeHNsT HepTH, HEPTIHBIX MecTopokaeHuH. [Ipenioxkens! mytn
CTUMYJIUPOBaHUST HE(TAHBIX MPENNPUATANR K WHHOBAIUSM 4Yepe3 TOCYAapCTBEHHBIE MEXaHU3MBI
BO3/ICMCTBUS HA OTPACIb.

KiroueBble c10Ba: TEXHONOTUS MOBBIIICHUS HE(PTEOTIAUN TJIACTOB, HEPTSIHBIE MECTOPOKACHUS,
WHHOBAIIMOHHOE Pa3BUTHUE, 10ObIYA HE(TH.
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KA3AKCTAHHBIH MYHA KEH OPBIHJIAPBIH UTEPY TEXHOJIOTUACHIH
NHHOBALNUAJDBIK JAMBITY

IOcynosa JI.LE.}, Maructp, ara OKbITYIIIbI
Kanmaram6er A.B.2, maructpanr

'Kopxwim Ama amvinoazer Kvizvinopoa ynusepcumemi, Kuizvinopoa ., Kazaxcman
2K.H1.Combaes amvinoaeer Kaz¥T3Y, Anmamur k., Kazaxcman

Anparna. byn wmakanana KasakcTaHHbIH MyHail KEH OpPBIHIAPBIH WIEpy TEXHOJIOTHSICHIH
WHHOBAIMSUIBIK JIAMBITY JKOJIAApbl KapacThIpbUIFaH. MyHal-ra3 eHepKociOiHe ToH epeKIIeNiKTep
aHbIKTaabl. JKep KoMHayblH NailaaHyAblH JKaHA XKarJalaapblHIa JKOHE KEp KOMHAYBIHAFbl Naliaallbl
Kaz0asapra MEMJIEKETTIK MEHIIIKTI CaKTail OTBHIPHII, JKE€p KOHHAYBIH MaliAaiaHyIIblIapabl MEMIICKETTIK
KYpBUIBIMIAD KapaWThIH KOHE OaKbpUIAWTBHIH k00ajay KyKaTTapbl apKbUIBI MYHail Oepyli apTThIpy
smictepi, MyHalt KeH OpbIHIAPHIH UTrepy CalachIHIaFbl MHHOBAIIMSUTAPABI OJIaH opi NaMBITy MYHal Oepyi
Kakcapty omicrepin (MYH) sKOHOMHKANBIK THIMIII KOJIAHYIBIH HETI3AUITIHIH FHUTBIMA-TEXHUKAIBIK,
JICHTeliH apTThIPYMEH, €CENTEYiH 3aMaHayd HEFYpPJIbIM JKETUIMIPUITCH 9ICTEMENICPiH, a3 IIbIFBIHIIbI
JKOHE THIMIIPEK TEXHOJOTHSUIApABI JKOCTapiayFa >KoHe jkKoOallayFa TapTyMeH OaillaHbICTapbl, MYHai,
MYHall K€H OpBIHAApHIH ay Kod(h(UIMEHTIHIH Xai-Kyinepi cumartanrad. MyHall KoCINOPBIHAAPBIH
calara ocep eTyAiH MEMJICKeTTIK TETIKTepl apKpUIbl WHHOBALMSUIAPFA BIHTAJAHIBIPY SKOJAAPHI
YCHIHBUIIBI.

Tipek ce3aep: KabaTrTapIsH MYHal OepyiH apTTHIPy TEXHOJOTHSICHI, MyHail K€H OPBIHIAPHI,
WHHOBALMSUIBIK 1aMy, MyHal OHAIpYy.
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Annotation. Determining the reliability of oil and gas installations has several characteristic
properties. Workplaces located in a large space, difficult natural conditions, constant work on ore
formations with changing conditions will disable the installations. Therefore, failure modeling plays an
important role in predicting reliability parameters. To solve this problem, an automated control and
verification system used in the production sector should be created based on the quality level and size of
the initial data. An equally important aspect of the problems of the oil and gas complex is the efficiency
of production. Efficiency means, first of all, the level of expenditure of all possible resources, including
energy, to maintain the functioning of the enterprise. Production costs, as one of the main components of
the cost of production, are currently a serious obstacle to the competitiveness of Kazakhstan's
hydrocarbon raw materials on the international market. Therefore, the development and implementation
of energy and resource-saving technologies has been urgently required recently.

Keywords: reliability, defects, fluid pumping, equipment diagnostics, production efficiency.

Introduction. The Republic of Kazakhstan is among the top ten in the world in terms of
mineral wealth and oil reserves [1]. Due to the growing demand for oil on the world market at
the beginning of the 21st century, the volume of oil and gas production in Kazakhstan is
growing rapidly every year. The main oil and gas basins of the country include the lowlands of
the Caspian region, the bozashchi-nadyurts, Mangyshlak, Shu-Sarysu and the South Turgai
lowlands. According to geological studies, the total oil reserves in the South Turgai lowland are
about 140-160 million tons [2]. Currently, the number of newly discovered oil and gas fields
located on the territory of the South Turgai lowland has reached 15 [3]. As of January 1, 2011,
there are 92,117 thousand tons of undeveloped oil reserves in the oil and gas fields of Petro
Kazakhstan Kumkol Resources JSC. It turns out 26117 thousand tons.

= ECP Wm[BRP

Figure 1 - Distribution of oil production by methods, 1995-2010

In 2010, about 50 million tons of oil were produced in Kazakhstan. During 1995-2010,
there was an increase in the volume of oil produced by ESP from 61 to 75% and a proportional
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decrease in production by flowing and gas lift methods, as well as using USSP (Figure 1). About
4.5% of oil is produced today by the gushing method, and less than 1% by gas lift. Despite the
fact that in some cases (for example, in deviated wells) the use of gas lift can be justified from
the point of view of economics, such factors as significant capital investments and low energy
efficiency make it gradually abandoned. Oil production volumes through USSHP also reduced,
however, this method has development prospects, as evidenced by the experience of foreign
countries. Therefore, reliability in the development and operation of oil and gas production
facilities is one of the important tasks. Increasing the production efficiency of the oil and gas
industry is directly related to reducing production costs, for example, from energy resources and
repair and restoration work, etc. the work depends on the technical condition of industrial
installations, and this problem is associated with the correct implementation of measures related
to improving the reliability of installations and methods of technical diagnostics. Under these
conditions, the preparation of scientific papers to improve the methods and technical equipment
used in the oil and gas industry arises. Science plays a special role in improving the reliability
and safety of production facilities, so the prevention of an environmental disaster in the oil and
gas complex is an urgent problem. Determining the reliability of oil and gas installations has
several characteristic properties. Jobs located in a large area, difficult natural conditions,
constant work on ore layers with changing conditions will put the installations out of action.
Therefore, failure modeling plays an important role in predicting reliability parameters. To solve
this problem, an automated control and verification system used in the manufacturing sector
should be created on the basis of the quality level and size of the initial data. The problem of
equipment diagnostics is closely related to the study of reliability. Modern diagnostic systems
are very perfect from a technical point of view. However, the interpretation of diagnostic results
is still a serious problem. An equally important aspect of the problems of the oil and gas
complex is production efficiency. Efficiency is understood, first of all, as the level of
expenditures of all possible resources, including energy, for maintaining the operation of the
enterprise. Production costs, as one of the main components of the cost of production, are
currently a serious obstacle to the competitiveness of the Kazakhstani hydrocarbon raw materials
in the international market. Therefore, in recent years, the development and implementation of
energy and resource-saving technologies has been urgently required. The direct connection of
production costs with the frequency of equipment repairs, and therefore with the level of its
reliability, requires the development of methods for diagnosing the technical condition of
technological equipment and methods for reducing the cost of its maintenance. And, finally, in
order to reduce the cost of resources, primarily energy, it is necessary to develop measures to
save resources and reduce the cost of consumed resources. Objective conditions have appeared
to solve the problems identified at the present time. First of all, they are explained by the
introduction of microprocessor technology in oil and gas technologies, which makes it possible
to obtain qualitative and quantitative ratios that are incomparable in production information
compared to 5-10 years ago.

Materials and methods of research. Information and measurement systems (IMS)
allow you to receive, collect and store production data for an unlimited time. They take into
account not only the current characteristics of the equipment, but also electronic databases of
dispatch services. Particular attention should be paid to the development of new mathematical
methods for data processing and the creation on their basis of models of technical systems that
could be applied at the present time: these include methods of synergetics and dynamic chaos,
educational and game methods, neural networks and cellular (cellular) automata, as well as in
such areas as economics and finance, meteorology, geophysics, emergency forecasting, other
methods used on fruits, but not widely used in industrial sectors, should be used [5]. The general
structure of the problem of increasing the reliability and efficiency of oil and gas enterprises is
presented in the form of a simplified diagram (Figure 2 ). Factors affecting the viability and
reliability of oil and gas development installations include various parameters and characteristics
of the field. Of course, since the operating conditions are different, although the settings are the
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same, the operating time will also be different. Factors affecting the viability and reliability of oil
and gas development installations include various parameters and characteristics of the field.

IMS data
¥

Modeling of object characteristics and their dynamics

LN

Diagnostics of the Forecasting the Equipment Control of energy costs
current technical technical Maintenance and reliability of power
Condltlon Condltlon Optlmlzatlon supply

AN v

Enterprise efficiency

Figure 2 — General structure of improving the reliability of oil and gas enterprises using
IMS

Of course, since the operating conditions are different, although the settings are the same,
the operating time will also be different. Since these factors are not related to the installation
structure, type, brand, materials of construction, these factors are called external factors (Figure
3).
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Figure 3 — Types of well failures in the field

To study and analyze the reliability parameters, it is necessary to make a classification of
the main causes of plant failures. Therefore, depending on the type of occurrence, it is better to
combine failures into a group. For example, damage to the current cable, a decrease in insulation
resistance, malfunctions of the motor windings can be conditionally called electrical causes,
referring to one type. Breakage of hoses, tearing out of bolts and connecting elements, falling on
the bottom, regardless of their location in the well, is called. . Processing of information for the
reliability of operation of pumping equipment includes the following tasks [8]: - Determining the
current level of reliability of the elements of sucker-rod pumping units (SHPU) and electric
centrifugal units (ECU). - Determination of the reliability of the use of SHPU and ECU for
various conditions.
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- Determination of the main parameters affecting the reliability of the GNU and ECU. -
Forecasting scheduled repairs-prevention. - Forecasting and diagnostics of well reliability.

The division into such classes, based on the type of defects, makes it possible to identify
and consider apathetic conditions, as well as to improve the accuracy of statistical calculations.
The uptime of pumping equipment varies by field. This is due to the variety of ESP operating
conditions, the period of creation, the dynamic level, flooding and liquid content, climatic
conditions, the presence of sand, salts, paraffin, abrasive compounds, etc. In addition, the
occurrence of various types of accidents for the same field depends on the technology and well
operation methods are given in table 1 [7].

Table 1 — Basic information about EDS failures in 2001-2012

Ne ECTS type Number of Average time
accidents between repairs

1 2 3 4
1 OITC5-125-1500 30 190

2 DITC5-125-1800 28 221

3 BITC5-50-1300 168 241

4 BITC5-80-1550 79 253

5 BITC5-50-1700 68 258

6 OITC5A-160-1450 84 263

7 OITC5A-250-1700 33 284

8 OITC5-50-1500 53 308

9 TD450 22 316
10 TD280 21 383
11 BITC5-80-1200 38 505
12 DN280 21 992

Results and discussions. A very common cause of premature ESP failure in most fields
is clogging of the working parts. The possibility of clogging of the working parts of the pump
largely depends on the amount of sand, paraffin and salts in the fluid produced. However, this
occurs on the basis of the influence of factors such as the speed of pumping liquid, the volume of
pumping water into the layer and the properties of the layer, which is associated with washing
out and clogging of sand in the layer or accelerated abrasive wear of the pump working parts.
Blockage of the working organs is a defect that occurs gradually, develops over time. However,
as noted earlier, the reduction in pump flow that occurs when clogging can cause the motor and
cable to overheat and cause the pump to stop completely (Figure 4). The most common type of
accidents are ECTS lead motor cable failures. The causes of such accidents are largely related to
the heating of the insulating layer, the connecting and current-collecting couplings. Russian-
made KPBK and KPBP cables have a maximum operating temperature of 900C and operate with
virtually no temperature fluctuations in most fields.
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Figure 4 — Dynamics of field well failures

Therefore, any accidental deviation of the well operation mode can lead to damage to the
insulating layer of the cable or sleeve. An important characteristic of the reliability of any
technical system during operation is the reliability of the elements of technology. Based on the
use of production data, at the oil enterprise, using automated systems, the types of failures of the
received equipment were classified, the laws of failures from each type were established, and the
parameters of these laws were determined. The large size of the database (when considering
more than 1200 failures) allowed the use of Gomperz's Law of Three Parameter Arrangement.

R(t)=exp[— Kit — K 2(e *®-1)] 1)

Where, Ki, Kz, Kz are positive constants determined by the inverse line of the given
problems of finding the empirical dependence of parameters. To calculate empirical values
without any failures, work on the reliability function would be as follows. Using the Gompertz
arrangement allows you to focus on the factors that affect the equipment, such as random factors,
wear (obsolescence) of the equipment. Figure 5 shows data from studies of failed installations
for certain reasons. The failure rate, as indicated in the data, depends on time (K1, K2 - not equal
to zero). Based on the analysis of the results obtained, the most common form of failure of deep
pumps is clogging (47%), which takes into account all the mechanical connections of the
working bodies of the pump with sand, paraffin, salts and others that impede the operation of the
pump. One of the most common accidents is the tightness of pumping compressor pipes (SKT)
(18%).

Failure “fall into the face”. Values of location parameters: K1=0.002692 day-1.
K2=0.420461 day-1. K3=0.008278 day-1. 1-empirical data: 2 - computational curve.
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Figure 5 — Change in the reliability function of pumping equipment over time

Conclusion. The dynamic level (10%) is generally not related to pump defects, but the
development of this process leads to a shutdown of the well and expensive activities, such as a
physical defect of the pumps. Analysis of the data obtained, reflecting the technical condition of
the equipment in the well, shows that the K2 parameter is sensitive indicator (Table 2).

Table 2 — Comparative indicators of the model for calculating changes in the reliability of oil fields
depending on time

Ne Reasons for rejection Location Options Infelicity
Kl Kz K3 €1, % €2, %
1. | Rejection for all 0,0029 0,161 0,765 10,4 3,9
reasons
2. | Sand pollution 0,0045 0,324 0,0326 10,3 2,9
3. | Tightness of pumping 0,0028 0,61 0,943 33,8 6,9
essor pipes
4. | Fall inslaughtering 0,0028 0,421 0,0084 7,5 3,4
5. | Dynamic level 0,0043 0 0 52 5,4
reduction

To date, thanks to the introduction of IIS in the oil and gas industry and the large arrays
of operational data accumulated by them, it has become possible to create and use algorithms
and computer programs that implement modern modeling methods, which will significantly
increase the level of operational reliability of oil and gas industry facilities. It is shown that the
reliability indicators of equipment significantly depend on constantly changing operating
conditions, which must be taken into account when building models of oil and gas systems and
developing methods for operational diagnostics of their technical condition.
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MYHAT-TA3 CAJJACBIHJAFBI TEXHUKAJIBIK KYHEJEPAIH CEHIM/ILIIK
MAPAMETPJIEPIH BAKBLIAY KOHE BACKAPY O/IICTEPI

TanxapbikoB I1.A., TexHHKa FRUTBIMIAPBIHBIH KaHAUIATEI, Ipodeccop
Ep:xanoBa A.T., TexHuKa FbUIBIMIAPBIHBIH MarCTPhL, aFa OKBITYIIBI
Cyaran E.C, Mmaructpanr

Kopxoim Ama amwvinoagel Kvizviiopoa yrusepcumemi, Koizviiopoa K., Kazaxkcman

Angarna. MyHali-Tra3  KOHABIPFBLIAPHI  JKYMBICBIHBIH ~ CEHIMJUIINIH — aHbIKTay OipHele
CUMATTaMalbIK KacHeTTepre ue. YJKeH KEHICTIKTE OpHANACKaH JXYMBIC OpBIHIApHI, ayblp TaOWFU
JKarganiap, e3repMerni skargainapel 0ap KeH KabaTTapbhlHAA TYPAKThl KYMBIC KOHIBIPFBUIAPIBI iCTEH
mibirapaabl. COHABIKTAH CEHIMAUIIK HapaMeTpiiepiH Ooibkayla COTCI3MIKTEpAl MOIEIbICY YJIKEH pol
aTkapanapl. by MoceneHi Imemnry YHIiH OHAIpIC callachlHAa KOJJIAHBUIATBIH aBTOMATTaHIbIPbLIFaH
OakpuIay JKOHE TEeKcepy >KyHeciHiH OacTamkbl JAEpeKTEpiHiH camachkl MEH MeJLIepi HeTi3iHAe KYPBUIYBI
Kepek. MyHaii-ra3 kemeHi npodiemManapbIHbIH MaHbI3/Ibl aCMIEKTIiCI OHIIpic THIMILTIT OOJIBIN TaObIIa kL.
TuimMaUTiK JereHiMi3, €H alJbIMEH, KOCIIOPBIHHBIH »YMBIC ICTeyiH KaMTaMachl3 €Ty VIIiH OapIbIK
MYMKiH PecypcTapiblH, COHBIH iIIiHJEC SHEPTETHKAJBIK PecypCTaplblH INBIFBIHAAP ACHIeii. OHmipic
HIBIFBIHAAPBl OHIMHIH ©31HAIK KYHBIHBIH HETi3ri Kypampaac OedikTepiHiH Oipi peTiHZe Kasipri yakbITTa
Ka3aKCTaHIBIK KOMIPCYTEK IIHMKI3aTHIHBIH XaJIBIKAPAJIBIK HapBIKTaFel OoceKere KaOlIeTTUTIriHe eneyi
kemepri Oonbim TaObuTambl. COHABIKTAH COHFBI YaKBITTa JHEPTHS MEH pecypcTapibl YHEMACHTIH
TEXHOJIOTHSIIAPAbI 33ipIiey )KOHE €HT13y OTe KaXkKeT.

Tipex ce3nep: ceHiMALTIK, akayyiap, CYWBIKTHIKTHI aiiay, >KabJbpIKThl JHarHOCTUKAIAy, eHIipic
THIMILUTIT.
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METO/bI KOHTPOJISI U YIIPABJIEHUS TIAPAMETPAMUA HAJIEZKHOCTHU
TEXHUYECKHX CUCTEM B HE®TEI'A30BOI OTPACJIA

Tan:kapukos Il A., KaHIUAAT TEXHUYECKUX HAYK, Ipodeccop
EpxanoBa A.T., MarucTp TeXHU4ECKUX HAYK, CTAPIIUI NPENogaBaTeNb
Cyaran E.C, maructpanr

Keizvinopounckuii ynusepcumem um. Kopxoim Ama, 2.Keizvinopoa, Kazaxcman

Annoranusi. OmnpeneneHre HaACKHOCTH PaOdOT He(TEra3oBBIX YCTAHOBOK HMMEET HECKOJBKO
XapakTepHbIX cBOiicTB. Paboume mecra, pacnonoxeHHble Ha OOJBIIOM IPOCTPAHCTBE, TSDKEJIbIE
MPUPOAHBIE YCIIOBHS, MOCTOSIHHAS paboTa Ha PYJHBIX MJIacTaX ¢ U3MEHSIOUIMMUCS YCIOBUSMH BBIBEIYT
U3 CTPOSl YCTAHOBKH, I109TOMY OOJBIIYIO POJIb IIPH MPOTHO3UPOBAHUH NApaMETPOB HAJIE)KHOCTH UTPAET
MOJEIUPOBaHUE OTKa30B. JIsi pemieHust 5ToW mpoOsieMbl HOJDKHBI OBITH CO3JaHbl HAa OCHOBE
KayeCTBEHHOTO YPOBHS M pa3Mepa HCXOIHBIX NaHHBIX aBTOMATH3MPOBAaHHOM CHCTEMbI KOHTPOIS H
NPOBEPKH, HCIOJIb3yeMOW B TPOM3BOJACTBEHHOW cdepe. He meHee BakHBIM acmekToM NpoOiieM
He()Tera3oBOro KomIuiekca siBisiercss  dddektuBHOCTH TpomsBojacTBa. [lom  3ddexTHBHOCTHIO
NIOHUMAETCsl, B NEPBYID OdYepelb, YPOBEHb 3aTpaT BCEX BO3MOXKHBIX PECYpCOB, B TOM YHUCIE U
SHEPreTUYECKNX, Ha MojaiepkaHue (QpyHKIHMOHHPOBAaHHS MpeanpusTs. V3IepKKu MpOW3BOJCTBA, Kak
OllHA W3 OCHOBHBIX COCTaBISIOIIMX CeOECTOMMOCTH TNPOAYKIWH, B HACTOSIIEE BpPEMs SIBISIOTCS
CEPbE3HBIM MPEMATCTBHEM ISl KOHKYPEHTOCHOCOOHOCTH Ka3aXCTAaHCKOTO YIJIEBOJOPOJHOIO CHIPhSl HA
MEXIyHApOJHOM pbIHKE, I[03TOMY B IIOCIEeJHEEe BpeMs HACTOATEIbHO Tpedyercs pas3paboTka MU
BHEJPEHUE SHEPro- U pecypcocOeperaromix TeXHOIOTHil.

KiroueBble ci10Ba: HaJeKHOCTb, Ae(EKTHI, IEPEeKauKa KUIKOCTH, AUATHOCTUKA 000pyI0BaHUs,
3¢ (eKTUBHOCTH MTPOU3BOCTRA.
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"KA3STEPMYHAM" JKIIIC COPYBIJIAPYA TEXHUKAJIBIK KbI3BMET
KOPCETYIIH ’K¥YMbIC HYCKAYJIbII'bIH YUBIMJACTBIPY KOHE 93IPJIEY

Carwi6anast C.I1.L, 2 Kypc TOKTOpaHTHI
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In .1
KH Combaes ambinoazwl Ka3ai§ YammolK mMEeXHUKANbLK 3epmmey YHUueepcumenii

Aamamul K., Kazaxcman
2Opaxuiineik Yuusepcumemi, Cmapa-3azopa ., Boreapus

Annoranus. Feuibimu makanaga "Kasrepmynait" JKIIC myHail KeH OpHBIHIAFbl KOJIAHBICTAFbI
COPFBI TYpJIEpi OJIapFa TEXHUKANIBIK KbI3MET KOpCETyJli YWbIMIACTBIPY, OJAap/AbIH OHTAMIIBI KOJIJAPhIH
KapacThIpy JKOHE COPFBUIAPABIH HEri3ri Typjepi OoWbIHIIA MaMaHIAPAbIH KATBICYBIMEH TEXHUKAIBIK
KbI3MET KepceTy OOWBIHIIA >KYMBICTBIK HYCKAayJbIK KYXKaTTapbl kacanigbl. MyHall KeH OpPHBIHAAFbI
COPFBUIAPABIH TEXHUKANBIK KBI3MET KOPCETY XYMBICTaphl OOWBIHIIA alJblH-ajla jKocmapiay KecTeci
KYpBULIBI JKOHE aFbIMJAFbl KbUI OOMBIHIIA COPFBUIAPABIH TEXHHUKAIBIK KbI3MET KOpCETy Mep3imi
OexiTinai. FpUIpIMH MaKalmaHBIH HETi3Ti MakcaThl MyHall KeH OPHBIHAAFBI COPFBUIAPIBIH TYPAKTHI TYPIIE
JKYMBIC KacayblH KJIBINTACTBIPY MaKCaTBIHIA TEXHUKAJBIK KbI3MET KOPCETYAl OHTaWIaHIBIPA OTHIPHII
KOCINOPBIHIAFBl TOKTAYCHI3 JKYMBIC JKYMECIH KaJBINTACTBIPY COPFBUIAPABIH KOHACY >KYMBICTAphIHA
KETeTiH HETi3Tl IIBIFRIHIAPBIH KOJEeMiH a3alTy jJKoHe MYHall KeH OPHBIHJIAFbl OHMIPICTIH KeleMiH
apTTeipy Oonbin Tabbutaabl. FeubiMu MakanaweiH "Kasrepmynait" JKUIIC mynaii keH opHbIHIArbl 4
COPFHI TYpJiepi OOMBIHINA TEXHUKAIBIK KBI3MET KOPCETY KYMBICTAPBl KAPaCTHIPHUIIbIL.

KacinopbeiHaarsl oNapablH CEHIMIALIINH OarajayJblH aHAJIMTUKAIBIK JKOHE CTATUCTUKAJIBIK
MOJIENIBAEPIH 331pJiel OTBIPHII ONAPIABIH KYMBIC jKacay KE3iHIErl iCTeH IIBIFy TYpJepi >KOHE OJIapIblH
BIKTUMAJIZIBUTBIKTAPbl  aHBIKTANIBL.3ePTTEY MaTepUaiapbl MEH OJICTEpi: KOCIMOPBIHIAFBI MAJIIMETTEP
0a3achlH MaTeMaTHKAJbIK CTaTUCTHKA OJICTEpIMEH OHJICY HEri3iHIe CEHIMIUIK CUIaTTaMaiapbiH
aHBIKTAY MaKCaThIHJA, THAPABIMKAJIBIK JKyienepai xobanay >koHe maiiianaHy OOWBIHINA YCHIHBICTAP.IbI
KeHiHHEeH Tajjay >KoHe d3ipiiey YINIH HaijanaHy »XargalblHAa CyMEH JKaOIBIKTay XoHE cy Oypy
JKYHeEJIEPiHiH COPFBI arperaTTapblHbIH iCTEH HIBIFYHI )KOHE ICTEH IIBIFYBI TYpajibl aKmapar.

KacimopbeiHaars! )KYpri3iuireH FhUIBIME Taliay HOTHXKellepi OOWBIHINA COPFBI JKaOIbIKTapbIHBIH
icCTeH WbIFy 0a3achlH KaJBINTACTBIPATHIH HETI3rl ceOenTep aHBIKTalAbl, OJApAbIH Maija OOIyBIHBIH
OacbiM ceOenTepl aHBIKTAIABI JKOHE OJIApJbIH IaijajiaHy, KYPbUIBIMIBIK HEMECe >X00aaayIbIHbIH
KaTelikrepi OOWBIHIIA Tajjayjgap JKy3ere achlpbUIibl. KOCIMOpBIHIA — KOJJAHBUIATHIH — COPFBI
’KaOBIKTapBIHBIH TOPT TOOBI YILIiH CEHIMAUIIK IapaMeTpiepi OaranaH/bl, oJapFa Tajaayaap Kypririziii
COHBIMEH KaTap Mep3iMIIK TEXHUKAJBIK KbI3MET KOPCETY KECTEC] KoHE PEryIMacHTI JKacajlibl.

Tipek ce3aep: COpFbI, TEXHUKAJIBIK KbI3MET KOPCETY, MyHall OHJIEY KOCIITOPHBI, COPFHI TYPJIEPI,
JKOHEY, COPFBIIAPABIH KOCIAPIIbI TYPIET )KOHILY KecTeci.

Kipicne. "Kasrepmynait" XXIIC KazakcranHbIH MyHail eHAlpy cajachlHAAFbl  ipi
KOMITaHUsIapAbIH Oipi 6ousbin Tabbu1aael. MyHail eniey kacinmopasl KasakcranusiH Kpizpuiopaa
oOnbiceiHnarel  OHTycTiKk Toprait oinarteinbiH  AkmiaOymnak, Hypansl sxoHe Akcail KeH
OpBIHIApBIHAA KOMIpCYTeK INUKI3aThbiH Oapiay, Wrepy, OHAIpY XoHE OTKi3y OoWbIHIIA ©3
KBI3METIH JKYy3ere achlpajibl. bocekere KaOiaeTTi OHIMIEp MEH KhI3METTEpAl OHAIPETIH 3aMaHayn
KOCIMOPBIHHBIH KBI3METI 3aMaHayd OHIIPICTIK KaOABIKTHI Mainananyasl Taman erefi. OHBIH
0O0JTyBI JKOHE THIMII J>KYMBIC 1CTE€yl HApBIKTAaFbl COTTUIKTIH KeMijai OOJIBI TaObLIabI.
CoprputapFa TEXHUKAIBIK KBI3MET KOPCETY/Il JKOHE JKOHJey Al 0acKapy OHBIH HEri3ri KbI3METiHe
KAThICAThIH KOCIMMOPBIH AaKTUBTEPIH THIMJI TMaimanaHyra OarbITTaiFaH. by MoceneHi miemnty
KypZeni *aOJbIKThl Maianany MocelesepiMeH e, MepcoHalabl OackapyMeH, MaTepHaiblK-
TEeXHUKAJBIK PECYpCTapMEH KaMTaMachbl3 €TYMEH, OChl JKYHelepal *KYMBbIC jKarJaiblHAa ycTay
OOMBIHIIIA KYMBICTAP/BIH OPBIHAATYBIH JXKOCHApiayMeH >XoHe OakplIayMeH e OalIaHbICTHI.
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CoHbIMEH KaTap, >KaOJbIKTHl TalJalaHy KayilCi3MiriH KaMTaMachl3 €Ty KaKeT, OUTKEHI OHBI
naiiianany/IblH OCNTUICHTeH HOpMalapbl MEH epekeNlepiH Oy3y aca ayblp 3apAanTapra oKemyl
MYMKIH: aBapusuiap MEH TeXHOTeHIIK ararrtap. COHIBIKTaH KypJAeli OHIIPICTIK TEXHHUKAJBIK
JKOHE TEXHOJOTHSUIBIK S>KyHenepai mnaiiianaHy keOiHece KaTaH MEMJICKETTIK TEXHUKAJBIK
OakpuTayIbIH O00BEKTICI 00BN TaObuTambl. Toir Oackapy MEXaHHM3MIH >KETUIAIPY MakcaThIHJIA
KONTETeH KOCIMOPBIHIAP XKaHa 0acKapy TEXHOJIOTHSUIAPBIH KOJJIAHAbI, OChIFaH OalIaHBICTHI
JKeHAEyl Oackapy TMpOIECTepiH aBTOMATTAHABIPY VIIIH KOJJIAaHOAJIBI —OarmapiamMaliblK
JKacaKTaMaHbl MPAKTUKAIIBIK KOJJaHy MAceleNnepi epeKiie o3eKTi OOJbI oThip. byriHri Tanma
KazakcTan HapbIFbIHIA COPFBUIAPIBIH TEXHHUKAIBIK KbI3MET KOpceTyiH OacKapy HIpolecTepiH
ABTOMATTaHJBIPYFa MYMKIHIIK OEpeTiH koHe METENIIK OaraapiIaMalibiK jKacaKTaMaHbIH eloyip
OeJiri KonaaHbIMFa YCbiHbUIFaH. COPFbI KOHBIPFbIIAPbIHA TEXHUKAIBIK KbI3MET KOPCETY JKOHE
xeHzey xymbictapbl KP 3aHHamanblK, HOPMAaTHBTIK-TEXHHKAJIBIK AKTUIEPIHIH TajlanTapblHa
coiikec »Kyprizinyi THic:

1.KP Enbek konekci.

1. "Azamartbeik Kopray Typaiibl" KP 3aHpl;

1. KP MyHaii skoHe Ta3 KeH OpbIHIapbIH HTepyAiH OipbIHFal epekenepi;

1. "MyHai xoHe ra3 eHepKociOiHIH KayinTi eHIIpICTIK OOBEKTLIEepl YIIiH OHEPKICIOTIK
KayiTCi3IIKTI KAMTaMachl3 €Ty KaFuaaaapbl" TEXHUKAIBIK PETJIAMEHTI;

MECT 18322-78 "TexHukara TEXHUKAIBIK KbI3MET KOPCETY 3KOHE KOHIEY >KyHeci.
TepMunaep MeH anblKTamanap"

MEMCT 21623-76 "TexHukara TEXHHUKAJIBIK KbI3MET KOPCETY KOHE KOHICY >Kyileci.
XKenneyre xapamMIbUTBIFBIH Oaranay kepcetkimrepi. TepMuHaep MeH aHbIKTamanap"

MECT 50-609-30-87 " ¥coiabicTap. TexHukansl naiifanany xoHe xenzey. Kenaeyre
TaIChIPy OHE KOHIEYAeH KaObuiaay TopTiOi. JKanmne! Tananrap"

1-kecre - "Kasrepmynaii" JKIIIC kacinopsiHAaFbI COPFBITAPABIH CHIATTAMACHI

KQCiHOpBIHI[aFBI COprblIapAblH CHUIIATTAMAChI 9H.KO3FaJ’ITKLIIHTLIH CHUIIaTTaMacChbl
C [Ipira- Q n, aitHa- 5 _ N N aif
No/No OPFHI pBUTFaH ar. H, M | nsiMcanbl/ TLKOIFAIT ' » 4HHA TBIM
TYpi ALUILL m°/car M KBIIII THITi kBT caHbl/MUH
1 |SP-954B | 2007 | 950 | 40 000 |3 dan A e 3000
XpOHABI
2 52'125' 2011 125 53 2900 -Il- 26 2900
DIN W.-
3 | SP-30-8 2012 30 61 2900 Nr.1.4301 7,5 2900
AlSI 304
DIN W.-
4 | SP-17-5 2011 30 53 3000 Nr.1.4301 7,5 3000
AISI 304
MECT 2.601-2013 "KoHCTpyKTOpIBIK KyXaTTaMaHbIH OipbiHFail >xyieci. [laiigamany
Ky’KarTapsl"
MECT 27.002-89 "Texnukamarbl ceHimaimik. Herisri yreimpap. Tepmunaep MeH
aHbpIKTamaiap"

CoprpI-O0YJ1 MEXaHMKAIBIK TYPACHAIPY KYPETiH MalluHA aianaTblH CYWBIKTHIKTHIH
THJIPABIUKAIBIK JHEPTUSChIHA JKETEK SHEPTHsCHl, COHBIH apKAChIHIA OHBIH AaFbIHBI JKY3€re
aceipbutanbl. Coprbutap Oip Hemece OipHelle COpFbUIApJAH TYPAThIH JKoHE Oip-OipiMeH
OaliJIaHBICKAH JKETEK KO3FAJITKBIIIBIHAH TYPAThIH COPFBI KOHBIPFBICHIHIA KOJIAAHbUIaAbl. COPFBI
MEH COpPFBl KOHJBIPFBICBIHBIH XYMBICHI OipKaTap HapaMeTpJIepMEH CHUIATTalajbl,0JapiblH €H
MaHBI3[IbUTApEl TOMEHE KenTipiireH. Herisri kepceTkimTep-0yy1 MaluHAHBIH TEXHOJIOTHSIIBIK
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MYMKIHJIKTEpl MEH DJHEPreTHUKAIBIK KaKETTUIIKTEPIH KOPCETETIH CBHIPTKBI CHMaTTama eIl
aTaJaThIH KOPCETKIIITep.

2-kecte — FouibiMHE MaxKaJjJaaa KOJAAHbUIATBIH COPFbLIApAbIH cypeTi JKOHE IJKYMBIC JKacay
CHIIATTAMACKhI
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CopfFbIHBIH HETI3r1 MapameTpIepi:

1. CoprbiHbIH ( Oepinyi (COPFBIHBIH OHIMILIIT) - OV COPFBIHBI YaKbIT OipiiriHe
aiilallTelH  CYHBIKTBHIK Menmepi. CaraTeiHa Tekie MeTpMeH(M3/caF) HeMece caraTbhlHa
auTpMeH(J1/car) eJeHe/].

2. CoprBIHBIH KBICBIMBI-OYJI aianaTblH CYWBIKTBIK COPFBICHI apKbUIBI OepiieTiH
HAKThl MEXaHUKAJIBIK )KYMBIC.

[

Tipek XyeciHIH KaTTbiNbIFbiHbIH 6y3biybi

[
KopnycTbiH repme ¢ KAeTIHIH By3blny
® 3
MolibIHTIDEKTEPAIH KbI3bir KeTyl
28.6%
| 4

CankplHAATY XYACCIHIH, AYPbIC XYMbIC ICTeMey!

B s

19.9% BUIKTePAIH XyMbIC KaBUIETTININHIH, By3bLnybI

1-cyper — CopFblIapabIH KYMBbIC Kacay Ke3iHaeri 60ac TapTy bIKTHMaJ MIHAEPiHiH NalibI3AbIK
KepceTKiui

backaia aiiTkanaa KpIcbIM OyJ1 Cy OaFraHbIHBIH OMIKTII1 OFaH COPFbI CYHBIKTBHIKTHI KOTEpPE allajbl.
CoprbiHbIH 0ackl h opriMeH Oenrineneni, cy 6araHbIHBIH METPIMEH oJIleHe ] (M).

3. Kyar-Oy1 yakpIT OipJiriHae COpFBIIAFbl OapiblK aFbIHMEH AaJbIHFAH DHEPTHUSHBIH
TolnbIK ecyi. KunoBarrnen (kBT) enmeneni

Coproeutapasig Q xenem i 6epy MoHi keneci popMysia OONBIHINIA ecenTene/i:

Q{t} — ot (1)

Np

Ny

MyHnparel: Q(t)- 6ac TapTy BIKTUMAJIBUIBIFHI;
P(t)- 6ac TapTHail *KyMBbIC )Kacay bIKTUMAJIIbUIBIFbI;
n(t)- t yakpIT OOMBIHIIIA OaC TapTy MOHI;
N,- t yakbIT OOMBIHIIA O1p THITI COPFBUIAPBIH TYPI

OpTanbIKTaH TeNKill COPFBLIAPFA KbI3MeT KOpPCeTy sKOHIHIeri HYCKayIbIK

1. XKanmer Gemim.

1.1. IlexTthiH MexaHuri (medepi) OpTaiNbIKTaH TENKIII COPFbUIAPABI MaianaHyra
JKayarThl OOJIBIN TaObLIA/IbI.

1.2. Xocmapnwl-anaslH ady MXOHJACY KECTeCIHE COMKEC YaKBITBUIBI KOHE caralibl
KOHJICYTe KOHE caraT J>KYMBICHIHBIH J>KYPHAIBIH TOJITBIPYFa LI€X MEXaHUT1 >KayanTbl OOJBII
TaOBUIAIBI.

1.3. AybIcbIMAap/a OpTaJbIKTaH TENKIII COPFBUIAPAbI MalaaHyFa onepaTop >KayanThl
OO0JIBIIT TaOBLUIAIBI.
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TeXHHUKAIBIK KBI3MET KOPCETY OOMBIHIIIA COPFBI TYPIH TaHIAY

AV 4

JmarHocTrka OOWBIHIIA HAKTH MOHACPAl aHBIKTAY

\/

AJBIHFaH MOTIMETTep OOMBIHINA €CENTEY XKYPri3y

\/

OHTaWIaHIBIPY KPUTEPUIIEPIH TaHIAY CapanTsIk Oaranay omici

\7

OHTalIaHIBIPY TTapaMEeTPIICpPiH TaHaaY [Mapametpnepai Oaranay omici

A8 4

Juarnoctukanay O0ibIHIIIA COPFBUIAPABI CHIHAY

CTaHIIMOHAPIIBIK ECENTEYIIep KYPri3y

AJBIHFAH MOHACPI TalAay

[

Tannay HoTXKenepi OOMbIHIIA KOPBITHIHIIBI )Kacay

CoprbutapIsIH TEXHUKAJIBIK KBI3MET KOpCeTy Mep3iMIIiK OaraapiaMachiH xKacay

|

CopFhIIapIblH TEXHUKAJIBIK KbI3MET KopceTy OOMBIHIIA HYCKAYJIBIK jKacay

2-cypet — CoprbuiapablH ;KYMbICHIH 0aFajiay MaKCaThIHAA *KYPri3lJireH agicremeliep :koHe
AUATHOCTHKAJBIK O0aiiKayaap

1.4. BapnmblKk OpTajbIKTaH TETKIIl COPFhUIAPFA TOJKYKATTHIH OCNTiJICHIeH HBICAHBI,
XKOHJIey, Mailaiany *oHe caraTTapliblH KYMbIC ictey kypHainapbl, [1IIP kecreci »oHe ofaH
COpFbUIap MEH KYObIpiap bl *KaraThIH Yyil-)kail )Kocrapbl €Hr1311y1 THIC.

1.5. BapnbIk opTanbIKTaH TENKIII COpFbUIApFa PEeTTIK HoMip Oepinyi kepek. Hemip coprbl
KOPITyChIHA KOHE JI.KO3FAITKBIII, COHAAN-aK COPFBIHBI iCKE KOCY KYPBUIFBICHIH/IA.

1.6. Coprbliapra KbI3MET KOPCETYre OKY KypChIHAH OTKEH OHE €MTHXaH TaIlChIpFaH
azamzaap xioepiyiel.

2. Icke KocyFa JalbIH/IBIK.

2.1. Copreuiap Ta3a xoHeE xapamiabl. Icke Kocy ammbiHma Coprbl MeH 31-1e Oerje
3aTTapJblH ~ JKOKTBIFBIHA KO3  KETKi3iHi3.  Ko3fraiTkbiml. El  kepre  TyHBIKTamybIH
TEKCEPiH13.KO3FAITKBIIITHIH, MAHOMETPJICPIIH KapaMIbUTBIFBI.
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3-kecre -"Kazrepmynaii" JKIIC coprpuiapabiH Mep3iMiik KbI3MeT KOpceTy Kecrteci

Ne | CoprpliapablH TeXHHKANBIK KbI3MeT KeopceTyi OoibIHIIA  Ke3eHIIK Mep3imi kiHe
JKacajiaThIH JKYMBICTAPABIH Ti3iMi

1 | Nel TexHMKAJBIK KbI3MeT KopceTy (9p 3 aii caiibIH) KbLIbIHA 4 peT:
*CoprpuUtapablH  OapiblK  MapaMeTpiepiH  (KbICBIM, aFbIH, TeMIeparypa, KOMIICHCALUs
KaMepachIHAAFbl KBICHIM XoHE T.0.) TeKkcepy, KyOblpiapaslH OiTenyiHeH TybIHOaFaH aybITKyjap
COPFBIHBIH 1MIKi O6IIKTEepiHiH TO3ybIHA OaMIaHBICTHI OOTYBI MYMKIH;
* AIIBIK CBHIPTKBI KaOebAep/iH TO3YbIH KoHE Y31IyiH TeKCepy;
*DNEKTp KO3FAINTKBIINIKA KBI3MET KOPCETY: 3aKbIMIAHYABIH OOJIMayblH, >KCIACTKIIITIH CpKiH
alfHAITyBIH TEKcepy, OULTIKTepAiH OpTalbIKTaHYbIH TEKcepy, OKIIaylay KeIepriciH Tekcepy,
MOWBIHTIPEK TOpanTapbIH Maiinay;
*CoprpUIapAarbl MAHYCTaFBIIITHI THIFBI3IAFBILTH TEKCEPY;
*MoWBIHTIpEeKTEepAiH KYHIH AHarHOCTHKANAY,
*Coprbl My TanapblH OPTAIBIKTAaHABIPYABI TEKCEPY.
*Bapnbik OekiTKill apMaTypaHblH CaHBUIAYCHI3ABIFBIH TEKCEPY, COPFBI OUTIKTEpl MEH KETEKTiH
©3CKTECTITIH acmanThIK TEKCepy, KaKeT OONIFaH kaFjaiiga Typanay, MyQTaHbIH KYWiH TeKcepy,
MaMIbIH KYHiH TeKcepy, KaKeT OOIFaH jKaFaaiaa Mail (YU3UKAIBIK jKOHE XUMUSIIBIK KACHETTEPiH
JKOFaliTca HeMece OeNiHreH MOTOcaraTTaplblH >KYMBICHI asKTajca, Tarbl KOCBIHBI3 HEMece
ayBICTBIPBIHBI3);
*KanranynapablH Maiiinay MaibIHBIH aFbII KETIEYiH TEeKCcepy XKoHe KaKeT OOIFaH jKarjaiina
KYI0;
*Copy KarbIHIarbl JKOHE COPFBIHBIH aiiay »KarblHIAFbl HETi3rl KalFaHyjap apKbUIbl, OLTIK
TBHIFBI3JAFBIIITAPEI APKBUIBL, MOUBIHTIPEK KOPIYCTApBIHAH aFbIN KETY1 TEKCEpy;
*Copfrbl MEH JIIEKTP KO3FAITKBIIIBIHBIH JKYHETl Jipiid KOPCETKIIITEePiH acmamnThIK KHHAY JKOHE
Tanay, KaKeT OOJIFaH )aFaaiaa TipuiIiH apTy ceOenTepiH XKOlo.

2 | Ne2 TeXHMKAJIBIK KbI3MET KOpceTy (3p 6 aii caiibIH) *KbLIbIHA 2 peT
*CoprbI OUTIKTEpi MEH JKETETiHIH 6CTECTIrH TEKCepy, KaKeT OOJIFaH Karaanaa
OpTaJBIKTaHIBIPY;
*DNIeKTp KO3FANTKBIIMIKA KBbI3MET KOPCETy: 3aKbIMAAaHYIbIH OOJMAaybIH, XEJACTKIIITIH epKiH
allHAJIyBIH TEKCEPy, OUTIKTEPMiH OPTAIBIKTaHYBIH TEKCEpy, OKIIayjay KeIepricCiH TeKcepy,
MOWBIH TipeK TOpanTapblH Maiay;
*Kanranynapra KeI3MET KOpPCETY;
*T'uapaBIVKaIIBIK CYUBIKTHIK KYIO;
*ABapUsJIBIK @KBIPATyAbIH JYPHIC JKYMBIC ICTEYIH TEKCepy MAaKCaThbIHIa OHBIH >KYMBIC
JKar/IaliblH TEKCEPY;
*DNEeKTp KOCBUIBICTAPBIH TEKCEPIll, KATAWTHIHBI3, KbI3BIIT KETYHiH Ke3-KeNTreH OenTiiepiHiH
0OJIMayBIH TEKCEPiHi3.

3 | Ne3 TeXHHMKAIBIK KbI3MeT KopceTy (KbLIIBIK) KbLIbIHA Oip per:

*ThIFBI3IAFBIIITAD MEH KOCBUIBICTAP/IBIH THICTI TYPJIE CAaHBLIAYCHI3IaHYbIH TEKCEPY;

*DeKTp JKalFaHyJlapAsl TEKCepy JKOHE oNapAbl KaTalUTyAbl XKYprizy, KbI3bII KETyIiH Ke3-
KeJI'eH OeJriiepiHiH 00JIMaybIH TEKCEPY;

*BapnbIK 371eKTp XKanraHyJapAbIH OCKITUTYiH TeKcepyai XKyprisy;

*BapnbIK cOprbUIAp/IBI CHIHAY JKOHE PacTayabl KYprisy;

*BapnblK ChIPTKBI KaOenbAepAiH TO3YBIH, Y3UIyiHTEKCEpyADKoHETANaNeTy OOWBIHINA >KOHICY
JKYPrisy;

*Te3 TO3aThIH OONINEKTEPIIiH, TOPANTAPIbIH KalW-KYHiHE TeKcepy >Kypridy, KakeT OoJFaH
JKaraanaa aybICTBIpY

*MOWBIHTIPEKTEP/IIH BIKTHMAN KYTipICTEpiH, pajuaijbl aryblH TEKCEepiHi3, pYKcaT eTiIreH
napamMeTpJIepCH achlll KETCe, aybICThIPBIHbI3;

*BinikTiH moFbIpIanyblHa OUTIKTIH pYKcaT €TUINeH €H YKOFapbl Paguajibl COFYBIH TEKCEPiHi3.
*Biniktiy 6ap-)KOFBIH TEKCEPY;

*MaiiablH TYTKBIPIBIFBIH TEKCEPIl, KaXXeT OOJIFaH jKaraaiia aybICThIpY;

*MexaHHUKaJIBIK HIETKEP] THIFBI3AAFBIIITAPABIH TO3YbIH TEKCEPY KOHE KayKeT OOJIFaH Kariaiaa
0JIapbl AYBICTHIPY, THIFBI3AAFbIII CAKMHAJIAP/IbIH JKYMbICHIH OaKpLIAY.
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2.2. Coprpinarel  "kenTemictepaiH"  Oap-)KOFBIH — TekcepiHi3 (OumikTiH Mydrara
OypbUTYBIMEH TEKCEpiIe ).

2.3. ToIFbI3AAFBIITHIH KAKChl TONTHIPHUIFAHBIH TEKCEPIHI3.

2.4. lminmicy SKOHE OKEJJIETKINI KOpIIAyJapblHBIH OOJyBIH JKoHE OeKiTLIyiH
TEKCEPIH13.KO3FAITKBIIII.
3. CoprbIHBI iCKE KOCY.

3.1. KbichiMaIbI KyOBIpAaFhl KIIallaH bl )KaObIHBI3.

3.2. Kabbuinay KyOBIpBIH/IA KITATaH bl AlIBIHAI3.

3.3. Kocy 371.KO3FaiTKBIII )KoHE OUTIKTIH IYPHIC aifHATy OarbIThIHA KO3 KETKI31HI3.

3.4. KpICBIM €JIIIETIIITE COPFBIHBIH KBICHIM ChI3BIFbIHAH KOTEPIITEeHHEH KEHiH,
KbICBIM/IbI KYOBIP/IaFbl KJIaNlaH/Abl 0asy alllbIHbI3.
EckepTne: cOprbIHBIH KBI3BIIT KETyiHE O OepMey VIIiH aiiay KyObIphIHAA Kakna KiarmaHbl
JKaObUTFaH Ke3J1e y3aK (0ec MUHYTTaH apThIK) )KYMBIC icTeyre O0IMaitbl.
4. COpFbIHBIH KYMBICHI.

4.1. Coprbl )KYMBIC ICTEIl TYPFaH Ke3/l€ MOUBIHTIPEKTEP/iH TEeMIIepaTypachlH >KOHE 31
TEMIIepaTypachlH OAKbUTAHBI3. KO3FAJITKBIII.

4.2. be3miH KyiiH KajgaranaHbl3 (KaJbllIThl pexumaeri Oe3nep muHyThiHa 10-15
TaMIIbIIaH aCTIaybl KEPEK).

4.3. ManomeTpiiepAiH KOPCEeTKIMTEPIH KaJaralaHbl3.

4.4. CoprblHBI TOKTaTBIHBI3, €rep:
a) TeMIieparypa 31.Ko3FanTKeIITHIH Keiemi 80 LLIC-Tan acamwr;
0) COpFBI KOPIYCBHIHBIH TEMIIEPATypaChIHBIH aiaNaThlH CYHBIKTHIKTBIH TEMIIepaTypachiMeH
CaJIBICTBIPFaHIa e9yip apTybl OaiiKanasl;
B) MOMBIHTIpEKTEpIiH TeMuepaTypachl 70 JI c-TaH acajbl;
') Mail THIFBI3IAFBIIIbI APKBUIBI CYHUBIKTHIKTHIH alTapIIbIKTal aFybl;
1) 6e37eH HeMece 3J1 TYTIHHIH Naia 00Tybl. KO3FaITKbIII;
€)COPFBIAAFHI, UTIHICY MY(TaChIHAAFbI )KOHE 3J1.KO3FAITKBIIII;
) alijay KyObIpbIHIaFbl 5ka0bIK blceipMa ke3iH1e KbICBIMHBIH aliTapiIbIKTall TOMEHAEeY1.
5. COpFBIHBI TOKTATY.

5.1. CoprbIHbIH aiiiay KYOBIPBIHIAFHI KJIAMaH/Ibl KaOBIHbI3.

5.2. Omipy 1. KO3FaITKBIIIL.

5.3. CysIK Me3ruige KbulbIThblIMaraH Oenmezne Copfbl MEH KYObIp KOPIYCHIHAH CYyZbl
TOTII TaCTaHbI3.
6. ToIliBIM caJIBIHAEL.

6.1. XKanrareim MyQdTaHbIH KOPIIAYBI KOHE 3J1 KEJIASTKIII OoJIMaraH Ke3/1€ COPFhIHBIH
YKYMBICHI.KO3FaJITKBIIII.

6.2. Xepre Kocy 6onMaraH kafaiia 3J1.KO3FaITKbIII.

6.3. Coprbl THIFBI3AFBIIIBI aKAYJTbI OOJIFaH Ke3JIE.

6.4. Akayabl MAHOMETPJIEPMEH.

6.5. XKyMbIcC icTer TYpFaH COPFBIIa THIFBI3IAFBINITH Ta3aJIaHbI3 XKOHE TAPTHIHBI3.
CoprbIHBIH 0apIBIK aKayJiapbl Typaibl MEXaHUKKE XabapIaHbl3 kKoHE KypHaJFa )Ka3bIHbI3
" AyBICBIM/TBI KAOBUIAY JKOHE TarchIpy'.
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CopFpLUTapIbIH TEXHUKAIBIK KBI3MET KOpceTyi OOHBIHITa HOPMATUBTIK perjJaMeHT

4 4

Coprbl OetimMi OOMBIHINA TEXHUKATBIK
KbI3MET KOpCeTy DJIeKTpIIiK 0emiMi TEXHUKAIIBIK KbI3MET KOPCETY

{ !

CoprBIHBIH CHIPTKHI TYpiHE OalKay KYpri3y

U

CBIPTKBI TYpi OOUBIHIIIA TECIKTEP/IiH OOIIMAaybIHA

®Da3anbIK TOKTapIBIH MOHIEPiH OaKbLIAY

U

Okraynay MeH OpaMaliapIblH Ke3 KETKi3y
ﬂ KeJlepricin Oakpuiay

CoOpFBIHBIH KYMBICTHIK HYKTEJICPIH PeTTCY YakpIT OOMBIHIIA OEKITYJIEPAIH
IYPBICTBIFBIH TEKCEPY

~ {
Coprbl TypiHe OaIaHBICTHI OLTIK
TBIFBI3AFBIIITAPBIH OaKbLIAY BapIblk KOHTaKTIIEp i KaTaiTy

4 |

Cop¥bl My TaJapbIHBIH TypalaHyblH TEKCEPY
U BexiTinren napamerpiepiH *KyMBICHIH Ka/laFranay
CopFbl KOPITyChIHIAFbI OapIIbIK OOJITTAp J‘J'
MEH raiKaaapIblH TapThUIYBIH TEKCEPY Coprpuiapia ayanslH 00JIMaybIH TEKCEPY

\7

ABTOMAaTTaHIBIPY KYHECIH TEKCEpy

Il

PoropapiH aiiHany OarbIThIH OaKbUIAY

!

MoHBIHTIpEKTEPAIH KYHIH AUarHOCTHKAIay

3-cypeT -"Kasrepmynaii" JKILC copFpliapabIH KYMBIC sKacaybl 00WbIHINA OeKiTiIJITeH
TeXHHKAIBIK KbI3MET KOPCETY perjiaMeHTi

Kopsbitbinabl. "Kasrepmynait" JXIIC myHalt eHziey1li KoCIHOPBIHBIHAAFEI COPFBLIAP IBIH
KYMBIC TIpoIeci Ke3iHAEri OJapAblH Y3MIKCi3 JKYMBIC jKacay KbI3METIH KaJbIITacThIpy
MaKCaThIHJIa OJIApFa KacajaTblH TEXHHUKAIBIK KbI3MET KOPCETY IMPOLECIH OHTaMIaHIbIpy JKoHE
oJlapFa KOCIMOPBIH KbI3METKepiepiHe SFHU MaMaHAapFa apHaJFaH COPFbUIAPMEH JKYMBIC jKacay
OapbIChIHAA KOJIJAHBLIATHIH KYMBICTBIK MHCTPYKLHUS JKOHE PETrJIaMeHT jkacay OOJIbIN TaObLIabl.
FoutbiMu Makanaia KoCiMOPBIHAAFB! KYPTi3UIT€H 3epTTey KYMBICTApbIH OOMBIHINA  aJIbIHFaH
MOJIIMETTEp HETI31HAEC COPFBUIAPABIH JKYMBIC JKacaybl Ke31HJAerl Heri3ri maima OoJaThiH
aybITKyJap >KoHe MYMKiH OoylaThlH Oac TapTyJapblH MOHI OOMBIHIIA ONAapIbIH HalbI3IbIK
MeJIIepieri JuarpaMmachl Kacajibl.

"Kasrepmynaii" JKIILIC TexHHMKaNbIK KbI3MET KOPCETY COPFbI CTAHLUSACHIHBIH KYMBIC
KaOUTeTTIIITIH JKOHE Kayilci3 JKYMBICBIH KaMmMTaMachl3 €Tyre OarbITTalFaH aJjblH ally
[IapajapblHbIH KelleHi OOMbIl TaObuTagel. MaHBI3NBI 1JIECTie MiHJET-aKaylap HeMece TO3y
TYpiHAE MYMKIH TTpobJieManapabl aHbIKTay. COHBIMEH KaTap-KOPIHICTIH alFallKbl Ke3eHIePIiH/e,
OyJ1 oJTap/Ibl )KOIOFa KETETIH IBIFBIHAAP B a3alUTyFa MYMKIHJIIK Oepei.
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FouibiMu mMakana OoMBIHIIIA COPFBUIApPFA TEXHUKAIBIK KbI3MET KOPCETY iC LapajapblH
YII HETi3ri TYpiH KaMTHABL: >KaOIBIKTapAbIH, MEXaHU3MAECP MEH KYpPBUIFbUIAPABIH >KYMBIC
KaOUTeTTIIITH TEKCepy, JKYMBIC JKaFdailIapbIHBIH OHTAWJIBUIBIFBIH  TEKCEPYy, MBICAIIBI,
Maiinay/IbIH JKeTKITIKTI Meuiepi, OeKiTy 1iH CeHIMILIIT KoHe T.0., TEXHUKAJIBIK KYPbUIFBUIAP/IBL,
MEXaHU3MJIEp MEH KaOIbIKTap bl Ta3asay.

Akaynap HeMece aKayJiap aHBIKTAIFaH Ke3/Ie OJIApbl KO0 JKOHIHJIET] Iapajiap KelieHi
azipieHeni. Kaxer OonFaH »karmala KOCBIMINA ic-IIapanap pETiHAE ICTEH IIBIKKAaH HeMmece
TO3FaH OeJIIEKTEepP MEH JKYMBIC TOPANTAPBIH aFbIM/IAFbI XKOHJICY JKOHE ayBICTBIPY JKYPri3iiei.

FoutbiMu Makana GoMbBIHIIA OCHI 3€pPTTEYAE OChl KOCIMOpBIHAAFbI 4 TYpil COpPFBI TYpi
OOMBIHIIA OJIAPJBIH KYMBIC Kacay IMPOLECIH €CKepe OTBHIPBINT OJAPIBIH Y3MIKCi3 KYMBICHIH
KaJBIITACTBIPY MaKCaThIHAA HETI3T1 OJICTep KOHE JMarHOCTUKAaJbIK Oakplaay TypJaepi
konganbuiael.  "Kasrepmynait" OKILIC MyHail eHaeymli KOCIMOPBIHBIHAAFBI KYPri3UIreH
3epTTeysiep OOMBIHIIIA COPFBIIAPABIH HETI3T1 dKYMBIC JKacay Ke3iHAeTi mapaMeTpiiepi aHbIKTaabl
JKOHE OJIapFa THICTI €CenTeyiep KOCIMOPhIH MaMaHJapPbIHBIH KOMETIMEH JKY3eTe aChIPLIIbL.

Foueimu  makananarsl "Kasrepmynait" JKIIC kocimopblHIarsl FBHUIBIME 3€pPTTEYAIH
HETI3ri HOTIXKeci OyJl MyHall eHJeyle KOJJAaHBUIATBIH HETI3r1 COPFBUIAPABIH epeKIIeTIKTepi
oJlapFa KaXKeTT1 TEXHUKAJBIK KbI3MET KOPCETYy MEP3IMJIIK KECTecl KOHE COHBIMEH KaTap MyHai
OHJICY KOCIIMOPBIHIAFbl HETI3r1 XYMBIC aTKApaThblH COPFBUIAP XaJBIKAPAIBIK CTaHIAPTTap/Ibl
€CKepe OTBIPHINT HOPMATHUBTIK PErJaMeHT KY’KaThl JKacaybl. FputbiMu Makana OoibIHIIa OapIIbIK
JepIiK KaXeTTI aKmaparrap KOCIOPBIH WHXXKEHEpJepl apKbpUIbl aJbIHFaH HOPMATHBTIK
JKypHaJJIap/ia *KachlIFaH aKmapaTTap *oHe JMArHOCTUKAIBIK 3€pPTTEY KYPri3y apKbUIbl Ky3ere
ACBIPBULIBI.

OPTAHU3AIIUA U PASPABOTKA PABOYEN MHCTPYKIIUA IO TEXHUYECKOMY
OBCJYKHUBAHUIO HACOCOB TOO «KA3T'EPMYHAW»

Carpi6aaanl C.I1Y, fokTopanT 2 Kypca
Backan6aesa JI.JK.!, 10KkTOp TeXHMYIECKUX HAYK
Merpos H.M.2, 10KTOp TEXHMYECKUX HAyK, Tpodeccop

Y Hexommepueckoe axyuoneproe obuecmeo «Kazaxckuil HayuoHanbHwlil uCc1e006amenteKull
mexnuyeckuil ynusepcumem umenu K.U.Camnaesay, 2. Aimamot, Kazaxcman
*@paxuiickuii Yuusepcumem, 2.Cmapo-3azopa, boneapus

AHHoTauus. B HayuyHOll cratbe cocTaBineHbl paOoyhe WHCTPYKTUBHBIE JIOKYMEHTHI IIO
OpraHu3allid TEXHHUYECKOTO OOCHYXMBAaHUS CYIIECTBYIOIIMX THIIOB HAcOCOB Ha He(TSIHOM
mecropoxkaenun TOO "Kasrepmynail", paccCMOTpEHHMIO HMX ONTHMAIbHBIX IyTeH M TEXHHYECKOMY
OOCIIy’)KMBaHHIO C YYacTHEM CIIELUAJIMCTOB II0 OCHOBHBIM BHIaM HacocoB. CocraBieH rpaduk
MIPEIBAPUTEIHHOTO IJIAHUPOBAHHSA PAOOT MO TEXHHUYECKOMY OOCTYXKMBAaHHIO HACOCOB Ha HEPTIHOM
MECTOPOXJIEHUN W YTBEPXKIEH CPOK TEXHHYECKOrO OOCIY)KMBAaHHS HACOCOB MO TEKYIIEMY TOAY.
OcHoBHas 1eJb HAy4YHOU CTaThu (POPMHPOBAHHE CHUCTEMBI OecriepeOoiHONW paboThl HA MPEANPHUITHN C
ONTUMM3ALMEH  TEXHHYECKOrOo  OOCHYXHBaHUS C  Ledblo  (OPMHUPOBAHHMA  YCTOWYIHMBOTO
(YHKIIMOHUPOBAHUSI HACOCOB HAa HE(TSHOM MECTOPOKIACHUHM 3aKJII0YaeTCss B CHHIKEHUH OOBEMOB
OCHOBHBIX 3aTpaT Ha PEMOHTHbIE PadOTHl HACOCOB M YBEIUUYEHHH 00bEMOB MPOMU3BOACTBA HA HEPTIHOM
MECTOpPOXKAeHUH. B Hay4yHOH cTaTbe paccMOTpeHBl pabOThl MO TEXHHUYECKOMY OOCIYXHBaHUIO 1O 4
BUJIaM HacocoB Ha HedTssHOM MecTopoxkaernn TOO "KasrepmyHait". B cTarthe npuBeneHbl 3HAYCHUS
WHTEHCUBHOCTH OTKA30B IUII COBPEMEHHBIX MapOK HACOCOB YEThIpEX TPYMIL: MOTPYKHBIX, IUIS OTBOJA
JPEHaKHBIX U CTOYHBIX BOJ; OBITOBBIX; KOHCOJIBHBIX; IIOJABOIHBIX - IJIsl TIONYYEHHs apTEe3UaHCKUX BOJ Ha
OCHOBE CTaTUCTHYECKOIH 00pabOTKH NAaHHBIX TI0 MX IKCIUTyaTaI[|H.

Pa3paboraB aHamuTHYeCKWE€ W CTATUCTHYECKHE MOJIENH OICHKHM WX HAJEKHOCTH Ha
NPEANPHUITUH, ObUIN ONIPEAEICHBI BUIBI OTKA30B PU UX paboTe U UX BEPOSITHOCTH.

Marepuansl 1 METOIBl MCCIEIOBaHUS: MH(OpMAIMA O HEUCHPABHOCTSIX M OTKa3aX HACOCHBIX
arperaToB CHCTEM BOJOCHA0)X€HHS U BOJOOTBEICHHS B YCIOBUSAX JKCIUTyaTallMd AJIS IOCIIEAYIOILEro
aHanM3a ¥ pa3paboTKu peKOMEHAANH 110 MPOSKTHUPOBAHHIO M IKCILTyaTallud THAPABINYECKUX CHCTEM C
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HENBI0 ONPEJICIICHUs] XapaKTePUCTUK HAJICKHOCTH Ha OCHOBE 00pabOTKU 0a3bl JAHHBIX HA MPEIAIPUSITUN
METOIaMU MaTEeMaTUYECKON CTATHCTUKH.

[lo pesynbraTam NPOBEIEHHOTO HAYYHOT'O aHAM3a Ha TMPEANPHUSTHH BBISBICHBI OCHOBHBIC
npuYuHb, hopMupyrolUe 0a3y 0TKa30B HACOCHOTO 000pPYAOBaHUS, BhISIBICHBI IPUOPUTETHBIC TIPUYHHBI
WX BO3HUKHOBEHHSI ¥ OCYIICCTBICH aHalM3 MO WX OSKCIDIyaTallMOHHBIM, CTPYKTYPHBIM  HIIH
KOHCTPYKTOPCKHM  ONIMOKaM. bBbITH OIGHEHBI MapaMeTpbl HAJACKHOCTH JJIs  YeThIpEX TPYII
MPUMEHSEMOr0 Ha MPEANPHUITUA HACOCHOTO O0OPYJOBaHUs, MPOBEICH MX aHAIM3, a TaKKE COCTaBJICH
rpauK ¥ peryiaMeHT MeprHoANIECKOTO TEXHUIECKOTO 00CITYKUBAHNSI.

KaioueBble ciaoBa: Hacoc, TEXHHYECKOe OOCIyXwBaHuWe, HedTenepepabdaThiBatomee
MPEIPUITHE, BUIBI HACOCOB, PEMOHT, IJIAHOBBII PEMOHT HACOCOB,

ORGANIZATION AND DEVELOPMENT OF WORKING INSTRUCTIONS FOR
MAINTENANCE OF PUMPS OF LLP «kKAZGERMUNAI»
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Annotation. The scientific article contains working instructional documents on the organization
of maintenance of existing types of pumps at the oil field of LLP "Kazgermunai", consideration of their
optimal ways and maintenance with the participation of specialists in the main types of pumps. A
schedule of preliminary planning of pump maintenance works at the oil field has been drawn up and the
term of pump maintenance for the current year has been approved. The main purpose of the scientific
article is the formation of a system of uninterrupted operation at the enterprise with optimization of
maintenance in order to form a stable functioning of pumps at the oil field is to reduce the volume of
basic costs for pump repairs and increase production volumes at the oil field. The scientific article
discusses maintenance work on 4 types of pumps at the oil field of LLP "Kazgermunai”. The article
presents the values of the failure rate for modern brands of pumps of four groups: submersible, for
drainage and wastewater; domestic; cantilever; underwater - for obtaining artesian waters based on
statistical processing of data on their operation.

Having developed analytical and statistical models for assessing their reliability at the enterprise,
the types of failures during their operation and their probabilities were determined.Materials and methods
of research: information on malfunctions and failures of pumping units of water supply and sanitation
systems under operating conditions for subsequent analysis and development of recommendations for the
design and operation of hydraulic systems in order to determine reliability characteristics based on the
processing of the database at the enterprise by methods of mathematical statistics.

According to the results of the scientific analysis carried out at the enterprise, the main causes
forming the base of failures of pumping equipment were identified, priority causes of their occurrence
were identified and an analysis was carried out on their operational, structural or design errors. Reliability
parameters for four groups of pumping equipment used at the enterprise were evaluated, their analysis
was carried out, and a schedule and regulations for periodic maintenance were drawn up.

Keywords: pump, maintenance, oil refinery, types of pumps, repair, scheduled repair of pumps
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AnaaTrna. OpTYpil TEXHOJOTHMSJIBIK TaFalblHIAIBIMIAFEl TOIBIPAK OHJICYIIl arperarrap
KYpaMBbIH/Ia KYMBIC iCTEHTIH TpaKTOpJAp >KYMBICHIHBIH TapaMeTpiiepi MeH pexXuMAepi pecypcyHemaey
HIapTTapblH KaHAaraTTaHIBIPYybl KakeT. OcblHIAM jkarnaiiia raHa TPaKTOPJIApAbIH aybUILIapyallbUIbIK
nmaHamadKa, TEXHOJIOTHSIIApFa JKOHE Oacka Aa TaOMFaTTarbl OHIIPICTIK (haKkTopiapra HMKEMICTyiHiH
JKOFaphl JIHreli KaMTaMachl3 eTiIC] )KOHE COUKECIHIIEe Pecypc MEHITIHIIE a3 MIBIFbIHAAIAIbI.

COHIBIKTaH SPTYPJl TEXHOJOTHSUIBIK TaralbIHAANBIMIAFEl TOIBIPAK ©OHJACYIN arperaTrTapbl
TUIMAI TNaijanaHy YIOiH 3HEPTus CHUBIMIBUIBIFBI JKOFaphl OHFAJAKThl TPAKTOPJIAP >KYMBICBIHBIH
napameTpliepi MEH PeXHMICPiH OHTAMIaHIBIPYAbIH HEri3ri MPUHIUNTEPI MEH MIapTTapblH HaKThLIAy
aKTyaJJpl XKOHE OTHIH SHEPTETHKAIBIK pecypcTapAbl YHEMIEYAeri Kenemieri 30p OarbITTapablH Oipi
00T caHama bl

TeopusnbIK 3epTTeyniH MakcaThl JoHFanmak (opmymnacel 4K4a sHEPrus CHBIMABUIBIFEI YKOFapPhI
TpakTopyiap 0a3achlHAa TONBIPAKTHI HETI3rl OHJICY/iH alMaKThIK TEXHOJIOTHSIAphl HETI3iHJE, OJap/bl
paloHaNIsl TEeHIrepiMMeH OaiacT acay >KOJBIMEH arperaTrapibl MaifanaHy THIMIUTITIH apTTBIpY
OOJIBITT TaOBLIAEL.

TeopusuiblK 3epTTEYIiH MIHACTI TOMBIPAKTHI HETI3r OHJEYHIH alMaKThIK TEXHOJIOTHSJIaphI
Heri3inge noHranak Gopmynacel 4K4a 00BN KeJETIH TpaKTopiapra paluoHaIbl TEHIepiMMEeH 0auacT
yKacay HIapTTapblH HAKTHUIAY ’KOHE OJIap.IbIH KyaThl TUIITEPi MEH eNIeMIepiH TaHaay OOMbII TaOblIa kL.

DOHeprus CUBIMIBUIBIFBI JKOFaphl JOHFasaK ¢opmynacsl 4K4a Gonbln KeNeTiH TpakTopiapibl
TeHrepiMmMeH OamacT kacay OapbIChIHIA TONBIPAK OHJIEHTIH arperartaplblH KYMBIC Kypici
KOPCETKIIITEePiHIH KATBINTACY 3aHABUTBIKTAPBI 3ePTTEY K031 OO TaObLIA b

OHeprus CHUBIMIBUIBIFBI JKOFaphl JOHFanak (opmyiacel 4K4a Oonbim KeneTiH TpakTopiap
0a3zachlHIa TOMBIPAK OHJCYIII arperarrtapipl NaijanaHy THIMIUICIH apTThIpyFa TOMBIPAKTHI HETi3ri
OHJICYIIH alMaKThIK TEXHOJIOTMSJIAphl HETI3IHJE TapTy MXOHE JKbUIAAMIBIK XYMBIC PEXUMICP] MeEH
9KCIUTyaTalMsJIbIK HapaMeTpiepl YIIiH TpakTopiapAbl palMOHAJABIK TYPFblIAa TEHrepiMMmeH Oamiact
JKacay eceOiHEH KOJI )KeTKi3Ie .

Tipek ce3mep: TONBIPaKTBI HETI3rl  OHJAEY, JOHFAJIAKTHI TPaAKTOpJap, TEHIepiMIIiK
OaJacT,PKCIUTyaTalusIbIK Macca, Tipek OeTi.

Kipicne. CoHfbl KbU1apbl €TIHIIUIIKIIEH MIYFbUITAHATBIH aliMakTapel Mo Kazakcran
HapBIFBIH/A YKCIUTyaTalUSIIBIK TapaMeTpiepi perteneTid KyarTbulblFbl 180—-300 kBT KypaiiTein
noHranmak Qopmynacel 4K4 axakcapThUIFaH KJIACCHKAJIBIK KOMIIOHOBKAJaFbl DHEPTHUS
CUBIMJIBUIBIFBI JKOFAphl JOHFAIAKTHl TpakTopiapra, aram aiTkanga John DeereXXL 9R, New
Holland T8.390, Claas Axion 930 >xoHe T. 0. ayblIIIapyaribUIbIK TPAKTOPJIAPbIHA CYPAHBIC apTa
Oactanael. MyHIail TpakTopiapsl TOMBIPAK OHJIEY arperatbl KypaMbIHAa palluoOHAIABIK TYPFbIIa
naiiianany 3Heprusi Kedipek >KyMcallaThlH Ollepalus PeTiH/Ie CaHAIAThIH TOIBIPAKThI OHJIEYIeT1
JKY3€re achlpblIaThIH THIMJI TEXHOJIOTUSHBIH HETi3r1 KOpCeTKIMTEepiH aHbIKTan Oepeni. JleMek,
pecypc YHeMACY KYMECIHIE ©3CKTLIr epeKiie OOJIBI ajifa IIBIFATBIH TEXHOJIOTHSIIBIK
Oeitfimmeny  mpoOiieMacel.  TeXHONMOTHUANBIK  OediMaeny  TPakTOPABIH  MOTEHIIUANIBIK
MYMKIHIIKTEpIH TalJalaHy JIopeKeCiH apTThIPy YIIH OHBIH TapTy J>KOHE IKBUIIAMIIBIK
PeKUMIEPIH TONBIPAK ©HJCY MalllMHAIAPbIHBIH CHUIATTaMalapbIMEH J>KOHE arpOTEXHUKAJIBIK
TaJanTapbIMEH OHTAMNIIBI YIIECTIpY €CeOIHEH JKY3eTre achIpbLIa Ibl.
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CoHABIKTaH OpTYpJll  TEXHOJIOTUSIIBIK  TaFallbIHOANBIMAAFbl  TOMBIPAK  OHICYII
arperarrapbl THIM/II Talilaialy YIIiH SHEPTUsl CUBIMJIBUIBIFBI )KOFAPhI TIOHFAJIAKThI TPAKTOpIap
JKYMBICBIHBIH TIapaMeTpiiepl MEH PEXUMACPIH OHTAWIAHIBIPYABIH HETI3T1 MPUHIMNTEPI MEH
MIAPTTApbIH HAKTBUIAYy aKTyaJibl >KOHE OTBIH DSHEPreTHKAIBIK pecypcTapisl YHEMACYHAeri
KeJIeleri 30p OarpITTapabIH O0ipi O0bIN caHamaabi[2].

Teopusiiblk 3epTTeyIiH MakcaTbl AoHFaiak (opmynacel 4K4a sHeprusi CUBIMIBLIBIFBI
JKOFapbl TpakTopiap Oa3zachlHIa TOMBIPAKTHI HETI3T1 OHACYAIH alMaKTBIK TEXHOJIOTHsIIaphl
HET131H/e, 0JIap/Abl PAIIMOHAIIBI TEHIePIMMEH OallIacT JKacay apKbLUIbI arperaTTap/Ibl Maijaiany
THIMJIUTITIH apTTBIPY OOJIBIT TaOBLIAIBI.

3epTTey MaTepuajaapbl MeH diicTepi. 3epTTey HBICAHBI TOIBIPAK OHJACYJErl e3apa
OaitmaHpIChl Oap orepanusuiap TOOBIHBIH KYMBIC JKYPICl PEKHMIHE TOHFAJIAKTBhl TPAKTOPIbI
Oeitimmey Ooubin TaObutanbl. KosranTkeitelH HakThutanFaH (Ne,, Mk, Np) cumarramaiapsl,
TPAHCMUCCUSHBIH HAKTbUIAHFAH (#1p, Irp) CUIMIATTaMaJapbl JKOHE XKYPIC JKYHECIHIH HaKThLIaHFaH
(Fon, Fox) cUmaTTaMayiapbl OEJITiIl JTOHFAIAKTHI TPAKTOPIbI OciiMey Heri3iHe OHBIH JKCILIya-
TalUsIIBIK MaccachIHbIH [1] e3repici »karamapl. DKCILTyaTalUsUIBIK MacCaHbl ©3TepTyIiH TYIKI
MaKCaThl TeXHOJIOTHSUIBIK JIAWBIKTBUIBIK KOPCETKIIITEPIHIH OHTAMIBI MOH/EPiHEe, aTal alTKaH/Aa
naiiianany1arbl TapTy KYUIIHIH jKOHE KbUIIaMIbIKTBIHHOMUHAIABIK PEXKUMIHE KOJI KETKI3Y.

3eprTey HOTHKeJEpi. TEXHONOTHSIBIK JIAWBIKTBUIBIK KOPCETKIIITEPIHIH OHTAMIIBI
MOHJIEpl €CENTeNiN IBIFapbUIAbl. TpakTOPIBIH SKCIUIyaTalMsUIBIK HapaMeTpliepiH ecrnTeyre
KQ)KETT1 OHBIH MEHIITIKTI Maccachl keneci GopMyIaMeH ecenTeii:

103
m - 7 -10
Y9 @rpVy

MYH/JIa (kp— UTIHICY CaJIMaFrblH Naianany KodphuIueHTi.

(1.1)

CoHABIKTaH TPAKTOPJBIH OKCIUTyaTallMsUIBIK ~ Maccachl e3apa OaliaHbIChl  Oap
onepanusuiap ToObI YiiIiH [5, 8] KepceTUreHaeH Ka3blIabl.

M, =M’y -(&x, - Neo)- (1.2)

Ocbl Karjaiila SHEprust CUBIMIBUIBIFBI MEIIIHIIE >KOFapbl OlpiHIIioNepanusiap
TOOBIH/IA TPAKTOP/BIH UIIHICY CaJMarblH NaiianaHy HOMUHAIJIBIK KOA((ULIUEHT], IIaKTaMabl
TalfraHakTay 0, OOJIFaHIa PKP1= PKPmax; ONEPALMSIAPABIH EKIHINI 5KOHE YLIIHII1 TONTAphl YILIIH
coiikeciHme QxpH2= 0,5 (QkPmax + Qkpopt) KOHE QKPH3= QkpPopt T€H. KepceTuiren ¢xp e3repic
JIMana3oHbl OajulacTHeH TEHrepy eceOiHEeH ONTUMAalIbl HEMece TOMbIPAaK OHAEYIIH JpTypdi
yKcac ofepanusiiapbl TONTApPbl YIIH TEXHOJOTHSUIBIK HKEMJUIIK KOPCETKIIITepIHE >KaKbIH
MOH/JIepIMEH KaMTaMachl3 eTyre MyMKiHAiK Oepeni [5].

AnnpiHFBL  YpKOHE apTKbl Yk JOHFalakTapra TipeK OeT (TOmbIpaK) peakiusChl
KYIUTEPiHIH apa KaThIHACBHI TPAKTOPJBIH TapTy KacUeTTepiHe, OOMIBIK TYpaKTHUIBIFBIHA KOHE
OacKapbUIBIMIBUIBIFBIHA alTapibIKTall ocep eTeni. MalnHa-TpakTOp arperaTblH NaiiianaHy
KarFdalblHIA  aTaJMBIII  PEAKUMSUIApAbIH ~ MOHJEpl  TPakTOpAbIH  OOMIbIK  Ga3ackiHa
LcanpicThipMansl Maccanap KiHAITHIH @i OpHaJacybIMEH, TapTy KYKTeMeCiHIH Pkp IIaMachIMEH
KOHE TipKeMe HYKTECiHIH NxpopamMHaTachIMEH, cOll ceKiiui TepOernic kenepricimen Py = Pg +

PokoHE JKETeKII JOHFaJIaKTapIbIH opTalla paanyChbIMEH ra = 0,5([‘6,1 + I'aK ) aHBIKTanmaabl [5]

(1.1-cyper).

MarmHa-TpakTop arperatblHbIH KYpPaMbIHAAFbl TPAKTOPJIBIH TOPU30HTAIb OCTIEH KOHE
oFaH mapayyien OarbliTTasifaH Pyxp KyllleH OIpKaJbINTBI Tere-TeHMAIKTET1 KO3FajbIChl YILIIH
QIJBIHFBI JKOHE AapTKbl JOHFAJlaKTapFa ocep eTeTiH KalbINThl peakmusuiap [5, 6, 7]
KOPCETUITeH IeH OPHEKTENEI].
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L3
I
! !
1-cyper — TpakTopra speKeT eTeTiH KYIMITEPAiH cyJI0achl
v _My9-a,- Pyp-hyp—=P; -0,5(r,, +1, )
n— L !
(13)
v _ m,-g '(L_au)+PKP'hKP_Pf -0,5(;»0” +’”a;<)
K= L
HCMCECC
-g-|a, —gp-Nyp— F-05(r,, +1,, )|
Y, = ;
L
(1.4)
v My -[(L—au)+goKP-hKP+ f-0,5(r,, +rak)}
K= L
Tapty okykremecineH Oocarbuiran (Pxp= Pr = 0), Ko3FaJMalTBIH TpPaKTOp
JIOHFaJIaKTapbhIHA 9CEp €TETIH TOMbIPAK PEAKLUSACH CTATUKAJIBIK [5] MOHAEpIMEH cUIIaTTaIabl:
Y — m3 ) g ) au .
IICT L !
(1.5)
v _Myg (L-a,)
KCT — L
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TpakTopaplH  aJIbIHFBI  JKOHE  apTKbl JIOHFAIAKTApPBIHBIH  IKYKTEIyl IKYKTEIy
ko3 duuuentrepimen [5] Garananaabr:

Y
A = IICT :
T G9
(1.6)
X‘K — YKCT )
GS

Ay 4y

A L-aq,
TapalyblH >KOHE OHBIH TipKeMeli, acmajbl MAalldHAJIAPMEH arperarraiyra HKeMAUIITiH
CUIATTaNIbI.

TpakrTopmap apTkbl OeiriHae OpHalTacKaH >KYMBIC MallMHAJapbIMEH arperarTajFaHia
nonranak ¢opmynacel 4K4a xannel TaraiibIHIANBIMAAFBl TPAKTOpJIAp CAIMAarbIHBIH ©CTepre
TapalyblH apTKbI )KOHE AJJIBIHFBI JOHFAIAKTAP apKBUIBI )KOFAPBl TAPTY KYIIIH KAMTaMachl3 €Ty
JKoHe OacKapyFauKeM/IUIITiH caKkTay mapThl [5]00iibIHIIa TaH Al anaibl.

Tonbipak eHzeyniH OapiblK HAKTbUIAHFAH TONTApblHA EHETIH OmepalisulapblHIa
TpakTopiapAbl NaiianaHranja Keneci mapr [5, 8] cakTanybl KaxKeT:

KaTbIHACbl CTaTUKaAarbl TPAKTOP CaJIMarblHbIH G 5= m 5 g ecTepre

G —Ap-L="F-r
}?RHS :*au éi) a)_ 1.7)

Ocbiran opail TapTy KykTemeci PxpHOONaTBIH JKyMBIC XKYypici ﬂnszﬂ peXUMIHJIET]
G,
QJIJBIHFBI JTOHFAIAKTAP/IbIH ONTHUMAJIBIK JKYKTEIyiH KaMTaMachl3 €Tyre apHajlfaH TPaKTOPJbIH
Maccajap opTachl adciuccachl keseci [5] dopmyina OOUBIHIIA aHBIKTAIA b

au:%wlﬁhmf%@H+f05(6MH&) (1.8)

Honranak gopmynacel 4K4asHeprusi CUBIMABUIBIFBI KOFapbl TPAKTOP MOAEIAEP] YIIiH

(¢KPopz_¢KPmax) ColiKec KeJeTiH TapTy >KyKTeMmelnepl auanazoHbiHAa [9] Kykremy

koddurmentin keneci A = 0,30 — 0,40 apanbikTa KabbU1ay YChIHBUTAAEL (1.2-cyper).

(1.8) ToyenmmimikTi xkoHe 1.2-cypeTTi Tajjail OTBIPBIN, AJIJIBIHFBI JIOHFAJIAKTap.IbIH
YCBHIHBUIFAH JKYKTEIYy MOHAEpl Amp YIIIH TPaKTOp Maccajapbl OPTACHIHBIH a0CIMCCAChl dy
AJIJIBIHFBI ©C OAaFBIThIHA Kapail BIFBICTHIPBUTFAH 00Tyl KAXKET JICTI €CenTelMi3, COHIBIKTaH [5]

VH3 KOHE OkPH3 MOHJEpiHE COWKeC YIIIHINI TOIMKA >AaTaThlH MEWIiHIIe >Heprus
CHUBIM/IBUTBIFBI  JKOFaphl OIEpalusuIapibl OpBIHIAY VINIH aFbITBUIMANTBIH OayutacT —mapa
JIOHFAIaKTapFa OpHATBUIFAH JKOHE OTHIH Oari >KapThUIail TONTBIPBUIFAH TPAKTOPABIH 0a3aiblk
KOMIUIEKTAIMSICBIHBIH 3KCIITyaTalusIbIK Maccachl Mop cail Keneai. MUHUMAaNIbIK TackiMasaay
MaccachlHa MHOTEH HEMECE aChIN TYCETIH JKETKI31LTy KaFaaiibiHa OalIaHbICThI:

Tpakropnpl 6amnactieH *XykTey OapbIChlHIA OIpIHII KOHE EKIHIIl TONTaFrbl TOMBIPAK
OHJICY OTepaIUsUIaphl YIIiH apTKbl JOHFAJAKTapbhlHA OCEP €TETIH TOIMBIPAK PEAKIUSCHI KYMBIC
KYpIcl peKUMIHIE KeJecl ImapTKa cail 60Tybl KaKeT:
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2-cypet — Jlonranaxk gopmyaacel 4K4a TpakTOpBIHBIH AJIBIHFBI Y K9HE aPTKBI Yk
JOHFAJIAKTAPBIHA dCeP eTeTiH TONMbIPAK PeaKIHsAChIHBIH TPAKTOPABIH
TapTy KYLliHe Tdyesaiiri [5, 8]

v _l34 +(h1<P'(PKPH+f'ra) G
TICT TIP L ) (L.9)
YKCT = Ga _YHCT
My =My, = m;(B &5 Ney 2 Moy, (1.10)

TaceiMangay OpyTTO caaMarbl GSO =My5-Q, Ooiinbik Gaszacel L jkoHE aIbIHFBI
!
My My, koHe apTkel My, Gamnactrapeibiy (1.3 — cyper) maccanapsl OpTachIHBIH
abcruccachl ago00sIaThIH TPAKTOPFaapHaJIFaH dKCIUTyaTalUsIbIK MacCaHbl m; €CerITeMN IIbIFapy

ambeIHFBI O1 %oHe apTKbl O2 JOHFAIAKTap ©CTEePiHE CATBICTRIPMAIBl MOMEHTTEP TCHJICYIH IISNTy
apKbuIbl aHbiKTanaasl [5] (1.3-cyper).

. . ’ . o .

Tenrepimaix Gammacr G BT G gy KOHE G gk KYKTEPiH OpHATKaHaa TERJACYy Kyheci

Keleci TYPAC Ka3blJIabl:
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y :GBU'(L“LaH)J“G/'sn'L“LGao'auo_
IICT L !
(1.11)
y Gog-(L=2,0)~Gpy-ay + Gy L
KCT — L

MYHJ1a Gl’;n—aJII[BIHFBI JOHFAJIAKTap AUCKUICPIHACT )KYKTIH CaIMaFbI.

bl1 K [TiK 3K

3-cypert — Jlapa nonrasakrap oexitisiren 4K4a qoHraJaKkThl TPAKTOPJIAPBIH 0ajJIacTIIEH
TeHrepy cyiadacoi: BII — anabinrel 0annact; K — kponwreiin; I'TIK — ajabIHFbI JOHFATaKTAPABIH
skyri; 3K — apTKbl JOHFAJaKTAPABIH KYTi

1,517 =0 6omnranma Y 7cT KOHE YKCT MOH/Iep1 TOMEH/IET1/Iel aHBIKTAa/Ibl:

y :GEH-(L+aH)+Gao-auo_
1ICT L !
(1.12)
y  Gyor(L=a,0)=Gpy-ay +Gg L
KCT — L

AJNIBIHFBI ME[ JKOHE apTKbl MpKTETEPIMIIK OalacT MaccaaapblHBIH OHTAMIBI Tapatybl
OamacTiieH TEHTepUIreH TPaKTOPABIH Q. >ayekoHean > 0 abmwuccanmapbl Oenrii OonraHia
QIJIBIHFBI JKOHE AapTKbl JOHFAJIAKTAPABIH ©OCTEpiHE CaTBICTBIPMAJIBl aJBIHFAH MOMEHTTED
TEHJICYiHiH menriMiMen anbiktanaas (1.11) — (1.12) [5, 10].
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- My, —My,-8,0 =My, L
bIT — ’
L+a, (1.13)
%
m*__ma(L+qn—@)—nbo(L+qﬂ—qm)—mmfan
BK L+a,

m/EH =0 OosFaHga

Gr | G b Gor

a)

0
ol )

.%’[/'
Yrcr
s

ay

Gen b Ger

o
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%[7
Yher
Qo

ay

4-cypet— [lonranak ¢opmyiacsl 4K4a TpaKTOPHIHBIH AJABIHFBI JKJIHE apPTKbI 0aJ1acTa-pbIHbIH

MaccaJIapblH aHBIKTAY eceNTiK cy10achl: a — 0a/u1acT *KYKTepiH KpoHmTeiiHre Ggn OpHAaTKAaHAA,
anabInFbl G/prkone apTKbl GrrI0HFAIAKTAP JUCKIJIepine OPHATKAHAA; 6 — 6AJLIACT JKYKTepiH

KpOHIITelHre GpnopHATKAH/IA ’KIHE aPTKbI JOHFAJAKTAP AucKijiepine opHaTkanaa Ggk

*
o My-a, =My 8,4
bIl — !
L+a, (1.14)
*
- |n3(L+an—au)—m3o(L+aH—an
BPK —

L+a,
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OcChI KeNTIPUITEH €CENTIK KOPCETKIMTEP i aybUIIIapyallbUIbIFbl CaJaChIHIa €TiHIIUTIKIICH
HIYFBUIIAHATBIH 1pl KOCIMOPBIHAAPABIH HHXKEHEPIIIK TeXHUKAIBIK KbI3METi He Ooimaca OChl
TPaKTOPJIAPABIH PECMU JHIIEP] TPAKTOPJIAPABIH HAKTHI MOJICIICPIH OeNriii Oip TEXHOJIOTHSIIBIK
orepanusuIapApl OpPBIHIAY YIIIH OaJIacTIIeH TEHrepy OapbIChIHAA KOJIAHFAH THIMI OOJIBII
caHajaJpl. OPTYPIl OHAIPYIIUIEPJEH IIBIFAPIIFAH KOHE THNTIK OJIIeMIepl CaH-aayaH OOJIBII
KENeTIH TpakTopjapAsl TaijanaHyra JalbIHAAFaHAa TOJNBIK, aJJIBIHFBI JKOHE apTKbI
OayutacTapabplH MEHIIIKTI MaccachlH TalJalaHblll, TEHIepUly IOPEKECIH aHBIKTay MEHIIIHIIE
oMOe0an Tociyt 6oJbin caHanansl [13].

byn xxarnaiina kenripinren (1.13) — (1.14) epHekTepi Keneci Typre aybicaibl:

o M7y -a, =M 8,0 mBHyd L.
BIlyd ~ L+a, (1.15)
k
o _mya-(L+aH—au) 100 (L+a auo)_mgnya'an
BKyo = :
4 L+a,
*
m* C M-8y =M o8,
Bllvo = ’
Y L+aH (1.16)
*
. _mya-(L+aH—a,4)—my()0-(L+an—au0)
mBKya_ '
L+a,

Tpaktop Maccamapbl ULEHTPIHIH JKOHE alABIHFBI Oammact  abcuuccanapblHBIH

CaJIBICTBIPMAJIBI IIaMajlapblH Au & A 2@ xone A =M

L% L n L
(1.15) — (1.16) TenneynepiHeH aJJBIHFBI JKOHE apTKbI OajutacTapiblH MEHIIIKTI MaCcCaChIHbIH
OHTAIJIbI MOHIH €cenTeyre apHaJlFaH OPHEKT] IIbIFapaMbl3:

TypiHzae Oeunriner,

. /
o My Ay =150 Ao = Mg,
Bitvo = )
g Ay (L.17)
* * /
. (mya‘myao)'mya+‘4u‘myao‘Auo‘mBHa'(An‘l)
Mgryo = s
. .
y A
m* yd AM y()O L;O .
BIlyo — A !
i (1.18)
%
—_— (mya _myao)‘(mya A =m0 Auo)
mBKy() - A '
17
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Kopuitemant. (1.17), (1.18) TenaeynepineH qoOHFaJaKTapra OpHATHUIATHIH 0a1acT TEHIe--
pimaepi ng xone G pK COMKECIHIE TPAKTOP OCTEPiHE FaHa TYCETIH JKYKTEMEHI apTThIPAThIH-
JBIFBIH KOpeMi3. AJIBIHFBI Oajuiact G BI7 @PTKBI ocCTl YKCT =-G 517 'AH TEH XYKTeH Oocara
OTBIPBII, AJABIHFBI 6CKE TYCETIH KOCBHIMIIIA AYHCT =G BI7 -(1+ A]‘[) JKYKTEMEHI KaMTamachI3
ereni [10]. ANObIHFBI JOHFaJAKTaphl AapajaHFaH m; o+ QIABIHFBI JKOHE apTKBl JOHFaNaKTaphl

* *
Kocapiauran M, Kyo 'KOHE apTKbl JIOHFAIAKTaphl FaHA KOCAPIIAHFaH m, Kyo TPAKTOP/IBIH

MEHIIIKTI ~CajlMarbl TOMBIPAK OHJCYAIH OpTYPJi TEXHOJOTHsUIAphl VINIH YII Typii
MaccaJlbIKJIEMEHTTEpIeH Kypasabl [10].

3amMaHayu JIOHFAJIAaKThl TPAKTOPJIAPABI TMalJaaHy Ke3iHJe albIHOANBl CaTbIHOABI
JKYKTEpAl TaiijajlaHa OTBIPBIN, Oa/UIaCTIICHTCHIEePUTIMIHIH pEeTTeNy Jopekecinebaca Hazap
aymapy KaxeT. TunTik eiymemjaepi MeH KOH(UTrypanusiapbl CaH-aIyaH TpakTopiapa
aTKapbUIaThIH ONEpalusIapIblH dp TONTApPhl VIIIH SKCILTyaTallUsIbIK MACCAHBIH OHTAMIIBI MOHI
KaMTaMachl3 €TUIETIH MIAPTIICH aJABIHFBI JKOHE apTKbl OaijiacT TEHrepiMAEpiHiH Maccaiapbl
TaHJal aJIbIHYbl XOHE OJlap ecTepre palMOHANABIK TYPFbIIAa TapaThUIybl KakeT. backamaii
Karaaia TPaKTOPABIH TapTy *KOHE TOIBIPAKIIEH UTiHICY KaCHEeTTepi HalIapiaiiibl, HOTHKECIHIE
JKYMBIC OHIMILTITT TOMEHICH 11 )KOHE OTHIH YHEMIIUIIIr Harmapaanasr [11].
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MODELING THE DISTRBUTION OF THE TRACTOR MASS ALONG THE AXES

Bektassov B.%, senior lecturer
Kultasov B.2, master of agricultural sciences

INJSC «Zhangir khan West Kazakhstan Agrarian and Technical University», Uralsk city, Kazakhstan
*M.Auezov South Kazakhstan University, department "Water resources, land use and agricultural
technology", Shymkent city, Kazakhstan

Annotation. The parameters and modes of operation of tractors as part of soil-cultivating units for
various technological purposes must satisfy the conditions of resource saving. With this approach, a high
level of adaptation of tractors to agricultural landscapes, technologies and other natural and production
factors is ensured with the lowest consumption of relevant resources.

Therefore, the substantiation of the basic principles and conditions for optimizing the parameters
and operating modes of energy-saturated wheeled tractors for the effective use of tillage units for various
technological purposes is an urgent and promising direction for saving fuel and energy resources.

The purpose of the study is to increase the efficiency of using units based on energy-saturated 4K4a
wheel formula tractors in zonal technologies for basic tillage through their rational ballasting.

The purpose of the study is to increase the efficiency of using units based on energy-saturated 4K4a
wheel formula tractors in zonal technologies for basic tillage through their rational ballasting.

The task of the study is to establish the conditions for rational ballasting and selection of power
sizes for wheeled 4K4a tractors for zonal technologies of basic tillage.

The patterns of formation of indicators of the working stroke of tillage units during ballasting of
energy-saturated wheeled 4K4a tractors are the subject of research.Increasing the efficiency of the use of
tillage units based on energy-saturated tractors of the 4K4a wheel formula can be achieved through their
rational ballasting to adapt the traction-speed modes of operation and operational parameters to the zonal
technologies of the main tillage.

Keywords: basic tillage, wheeled tractors, ballasting, operating weight, bearing surface.

MOAEJINPOBAHUE PACITPEJAEJEHUA MACCBI TPAKTOPA 11O OCAM

Bekracos B.!, crapmmii npenonasarens
Kyaracos B.111.2, MarucTp cebcKoX03siCTBEHHBIX HAYK, CTAPIIHUI TIPETIOIaBaTENb

YHAO «3anaono-Kaszaxcmanckuii acpaprno-mexnuyeckuii yuusepcumem umeny Xaneup xana,
2. Ypan, Kazaxcman
2 FOxcno-Kazaxemanckuii ynusepcumem umenu M. Ayszosa, e. Illvimxenm, Kazaxcman

Annortauus. [Tapamerpsl 1 pexxuMbl pabOTHI TPAKTOPOB B COCTAaBE MOYBOOOPAOATHIBAIOLINX arpe-
raToB PasHOr0 TEXHOJOTMYECKOT0 Ha3HAUEHHS JOJDKHBI yJIOBJIETBOPSAThH YCIOBUSAM pPeCypcocOepesKeHHs.
IIpn TakoMm momxonme obecmedrBaeTcsi BBHICOKMH YPOBEHb aJallTallill TPAKTOPOB K CEIBCKOXO3SHCT-
BEHHBIM JIaHTIadTaM, TEXHOJIOTUSIM U JIPYTHM TPUPOJHO-TIPOU3BOJICTBEHHBIM (DaKTOpaM C HaUMCEHb-
IIMM PacxoJI0M COOTBETCTBYIOIIUX PECYPCOB.
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[TosToMy 000CHOBaHNE OCHOBHBIX HMPHHIUIIOB U YCIOBHH ONTHMH3ALUH apaMETPOB U PEKUMOB
paboOTBl  SHEPrOHACHIIICHHBIX  KOJECHBIX  TPAKTOPOB Ui  3()(EKTHBHOTO  HMCHOIB30BAHUS
MOYBOOOPa0ATHIBAIONINX arperaToB Pa3HOT0 TEXHOJOTMYECKOTO HAa3HAYCHUS SIBISCTCS aKTYaJIbHBIM U
NEePCIEKTUBHBIM HAIIPAaBICHUEM SKOHOMHH TOIUIMBHO-3HEPTETUYECKUX PECYPCOB.

Ilenms wcciaemoBaHus TOBBIIICHHE DS()PEKTHUBHOCTH HWCIOIL30BAHMS arperaroB Ha 0ase
SHEPrOHACHIIIEHHBIX TPAKTOPOB KoyieCHOW (opmynsl 4K4a B 30HAIBHBIX TEXHOJOTUSX OCHOBHOM
00pabOTKH MOYBKI TyTEM UX PAlMOHATBHOTO 0aJIaCTUPOBAHHSI.

3amadell MCCIIEMOBAHUS SBISCTCS ONPEACINUTh YCIOBHS PAalMOHAIBHOTO OATaCTHPOBAHUS H
BBIOOpA THIIOPa3MEPOB MOIIMHOCTH KoyeCHBIX 4K4a TpakTopoB Ui 30HAJIBHBIX TEXHOJOTHH OCHOBHOM
00pabOTKM  TOYBHI. 3akoHOMepHOCTH  (opMHpOBaHMS ~ MOKasaTeneid  pabodero  xona
MOoYBOOOPa0aTHIBAIONIMX arperaroB MpH 0ajlaCTHPOBAaHMMIHEPrOHACHIIICHHBIX KoylecHbIX 4K4a
TPAKTOPOB SBJIAIOTCS IPEIMETOM HCCIICTOBAHMISL.

[ToBbimenne 3¢ (GEKTUBHOCTH HCHOJIB30BAaHUS TOYBOOOpAOATHIBAIOIIMX arperaroB Ha 0Oaze
SHEProHACHIIICHHBIX TPAKTOPOB KojecHOH Qopmynsl 4K4a MokeT OBITH AOCTHTHYTO 3a CHET HX
palMOHATIBHOTO  OaJyIaCTHPOBAHMS JUIS  QJANTaldd  TSATOBO-CKOPOCTHBIX PEXHMOB palbOTHl U
HKCIUTyaTallMOHHBIX TAPaMETPOB K 30HAIBHBIM TEXHOJIOTHIM OCHOBHOW 00PaOOTKH MOYBHI.

KawueBbie ciaoBa: ocHOBHas 00pa0OTKa TOYBBI, KOJECHBIE TPAKTOPHI, OalaHCHPOBOYHBIN
Oaiact, paboyas Macca, OopHasi IOBEPXHOCTb.
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Kopxoim Ama amvinoazel Kvizviiopoa yrusepcumemi, Koisviniopoa k., Kazaxkcman

Angarna. Makanana >KyMbBIC KBaJIPOKOIITEPIIEp TOOBIHBIH KOMETiMEH aliMaKThl OakpUIay YIIiH
OHTAMIBI  TpaekTOpusUIapael Taly Mocedeci JKaH-KaKThl KapacThIpbUIFaH. bynm  Tamcelpma
KOMMUBOSDKEPJIEP TOOBIHBIH YIII ©JIIIEMII Macesieci OOJIbINT TaObUIaTHIHABIFEI KoHe NP-Kypaem exkeHair
KOPCETIreH, OJ YIIiH MOJMHOMHUAIIE KOHBEPTeHIINS KbUINaMIBIFBI Oap anroputMmaep Oenrici3 OOk
kenemi. OcCbl MoceleHI IIeNly VINH alMacThlpy MEH eHJIIPMEHIH Iamalbl BapHanusiapel 0ap
BapUAIISUIBIK TCHETHKAIBIK aITOPUTMAL KOJJaHy YCBIHBULIBL. JKYPri3iieTiH )KyMbIC TYCIHIKTI 00y yIIiH
KOMMUBOSDKEpIIEP TOOBIHBIH MOCEJIECiH MICHIyre apHaJFaH BapUAlWSUIBIK T€HETHKAJBIK aJITOPHTMHIH
TOJIBIK cHIaTTamachl Oepimmi. OChl MakcaTTa IIarblH BapHallisl MPUHIHWINH THIMJI MaiJanaHy YIIiH
MakcaTThl (DYHKIIUSHBI OHTAWIBI OaFajayFa aKblH HETi3ri MM Kypy KaKeT. AJl, HEri3ri mernmimui
Kypy YIIH capaH alrOpUTMIi KOJJaHy YCBIHBUIAAbL. JKYMBICTBIH €cenTey 9SKCIEepUMEHTIH/E,
KO3FAJIBICTHI Oip HYKTeZleH Oacrtay, OHBIH €Ki JKY3 HYKTE/ICH OTyi koHe OacTankbl HYKTere Oparybl KaXeT
TOPT KBAJIPOKONTEp YLIIH KaXeT JKouJapAbl Taby MocelleCiH KapacThlpbuiaibl.  Makanaia
KapacTBIPBUIBIN, YCHIHBUIFAH BAapHANMSIIBIK TEHETHKANBIK AJTOPUTMHIH KOMETiMEH 9p KBaJpOKOIITEp
YUIIH OHTaMJIBI TpaeKTopusulap TaObULIbl. TaObUFaH TPAaeKTOPHUSUIAPABIH Kbl Y3BIH/BIFEI OACTAIKBI
TpaeKTopHsiiaH 6 ece KoHE capaH ajJropUTM apKbUIbl TAOBUIFaH HETI3T1 IIEIIiM TpaeKTopHusichiHaH 16 %
KbICKa OOJIBII Kee/Ii.

Kinr ce3nep: KOMMHUBOSDKEP/IIH YII ©JIIEMIl MiHJIETi, KBaIpOKONTEpIep TOOBI, BapHAIHSIIBIK
TeHETHUKAIIBIK aropuT™, NP-Kypaeni MiHzeT.

Kipicne. Ka3ipri yakpiTTa opTYpii aiiMakTap/sl Oakbuiay YIIiH YIIATBIH pOOOTTap, SFHU
KBaJIpoKoITepiiep kedipek Koiaanputyaa. OnapablH MIHAETI—KEHICTIKTEr1 Oenrui 0ip HyKTeaep
apKbUIbl €H OHTaisbl TpaekTopusuiap OoWblHIIA yiry, OeiHere Tycipy koHe Oenrimi Oip
JATYMKTEPAIH  KOMEriMeH KaXKeTTI cumarramMajapAblH  OakpUiay — OJIIeMACpIH  aly.
KBanpoxonrepnep ToObIH Oackapy KyieciH a3ipiiey Ke3iHAe €H MaHbI3/Ibl MIHJETTep.iH Oipi
KBQJPOKOIITEPJIEp apachlHAAFbl KEHICTIKTErl OepiireH HYKTeNepal KBaJIpOKONTEPIepIiH
KO3FAJIBIC KOJAaphl OHTAMIBI OoNaThIHAAN eTim Oexy OOoNbIm TaObLIAIbI, MBICAIBI, OaAPIBIK
TPAaEeKTOPHUSUTAP/IBIH JKUBIHTBHIK Y3BIHABIFBIHBIH KpUTEpHidi OOWbIHIIA. AWMAaKTHIH OaKbUTaHATHIH
HYKTEJIepiHiH CaHBbl, OJapblH OpHAaJacybl )KoHE KBaJpPOKOITEpJep caHbl OakbUIay TYpiHE JKoHE
HAKThl TEXHUKAJIBIK XKaFJailiapra 6aillaHbICThl ©3repyl MYMKIH.

KBagpokonrtepnep apacblHIAFrbl HYKTENEpJl TPaeKTOPUSHBIH MUHUMAJAbI KUBIHTHIK
Y3bIH/IBIFBIHBIH KpUTEpUidi OoiibIHIIA 06y MIHAETI— KOMMUBOSDKEPIH KYpAEIEHAIPIITeH YII
OJIIIeM Il MIHJETi, AJIpeK alWTKaHAa KOMMMBOSDKEpJIEp TOOBIHBIH YII ©JIIeMAl MiHaeTi. byn
ecen NP-kublH ecenTep KiacblHa skaTaibl [1-4], omapapl miemry yUiiH HOJWHOMMAIAbBI, SFHU,
KOINMYIIETIK >KUHAKTay >KbULAAMIBIFBI Oap anroputmzepi Oenrici3. Jom oHTalibl miemrimai
TaOyAbIH aJTOPUTMI HYKTEJIEp CaHBIHBIH (haKTOpHaIbIHA MPOMOPIMOHAIILI cala KPUTEPUHiH
€CeNnTey CaHbIH Tajam eTeldi, COHJIBIKTAaH OipHelle OHABIKKA TEH HYKTeJIep CaHbIMEH
KOMMMBOSDKEpJIEp TOOBIHBIH MOCENIECIH A9 UIELIyre3aMaHayd €cenTey KypaldapbIMeH KOl
KETKI3y MYMKiH emec. by >kymbpicTa MoceNeHi IIenly YIIiH BapUalMsUIbIK TeHETHKaJbIK

79


https://doi.org/10.52081/tst.2023.v02.i2.019
mailto:n.konyrbaev@mail.ru
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0002-8788-4149&authorId=57188929526&origin=AuthorProfile&orcId=0000-0002-8788-4149&category=orcidLink
mailto:a.suiinbayeva@mail.ru
https://orcid.org/0009-0004-7547-622X
mailto:bekslam_1997@mail.ru
https://orcid.org/0009-0007-7224-4660
mailto:mukhammetalieva@gmail.com

QITOPUTMII  KoijgaHaMmbl3. KiaccHKanblK TEHETHKAIBIK QITOPUTMHEH —aibIPMAIIbUIBIFBI,
BapHAINMSUIBIK TCHETUKAIIBIK QJITOPUTM HET13T1 MISITIMHIH Killll BapyaIlys MPUHIUIIH KOJIIaHa bl
[5-8] »xoHe kil BapHanusUIapabl KOJATAHTHIH BEKTOPJIAPABIH COHFbI YKUBIHIAAPBIHIA OapIibiK
TEeHETHKAIBIK OTIepAIUsIIapAbl OPBIHIANIBI.

Tarnceipmana 0ip KOMMHBOSDKEPIH OpPHBIHA KOMMHUBOSDKEPIIEP TOOBIH KOJIIAHY YKOJIIBIH
JKQIIMBl  Y3BIHABIFBIH ~ €cenTeydiH (opmyrnacelH KublHIATaabl. Mocenene ©6i3  06apibik
KOMMHMBOSDKEpJIep, O13/1iH >kaFaaiaa Oy KBajpokomnrepsep, O0ip HYKTelIeH Oacrar, oFaH KaiTa
opaiybl KEepeK Jem eCenTeiMi3, an OapibIK KBaAPOKOMTEpJep KYPIll OTKEH >KOJIBIH >KaJIIbl
Y3bIH/IBIFBIHAKBAIPOKONITEPJIEP OTKEH OacTamkbl HYKTEACH OJapJAbIH JKOJBIHBIH OipiHII
HYKTECIHEe JEHIHT1 KOHE OJIApJABIH JKOJIBIHBIH COHFBI HYKTECIHEH OacTamkpl HYKTEre JeHiHTI
OeJIIeKTepiHIH Y3bIHABIFBIH KocaMbl3. JKymbicTa 013 KIIIripiM BapHarusiapIblH OpTypdi
TYPJIEPIH KapacThIpaMbI3 KOHE TOPT KOMMHBOSDKEP TOOBI VIINIH €CENTepAl MIEIIyre MbICaA
KeNTipeMi3

3eprTey daici MeH MaTepuanaapbl. MacesieHiH KOMbLIBIMBI.

Y emmemai keHictikte N HyKTenepaeH KypaiFraH PeTTeNTeH KUBIHTHIK OepiireH

N

P:(pl:[,\'l Y _‘l]r....,p' :[,\‘N Yy :N]T)_ (1)

Komuosoxep-arearrepaiyg K < N cansr 6epinren
bacrankel HyKTe KOOpAMHATTAapHI OepiiareH

P =[x, ¥, :O]T. (2

Conrbiian 0acka op areHT

m=[N/K] (3)
HYKTeHi eTeai, MyHa [A] — A caHBIHBIH TOJBIK OOJIITi.

COHFBI areuT
N-m(K-1) (4)

HYKTEHI1 OTe/l.
Keneci makcaTTsl (yHKIMSHBI a3aiiTy YIIiH >KUBIHTBIKKA (1) HyKTenepai Kaiita perrey
KaXeT:

i X Jj=2

_ k- ) m ) ] ] \
J(P) — { | f)(kl)mﬂ _ pO || +Z| l::'(rfl)mﬁ.l _f){afl)mj.lfl | 1+ || pO _lim || 4+
=1 /

N-m(K-1)
~(K-1)m+1 0 ~(K—1)m+j ~ (K-1)ym+j-1 0 ~ N
HpE =p” I S T T e p” - p Y (5)
j=2
MYH/a, f)k — Kk HYKTeCiHIH KaiiTa peTTeyIeH KEMIHT1 )KaHa KOOPIUHATTAPHI,

N

Ip" —p’ = \/(A}- =3 () () (6)

Makcartel ¢yHkuugga (5) OipiHII KOCBUIFBIII K—1KOMMHUBOSDKEpJEp XKYpil OTKEH
YKOJIIIBIH JKaJIbl Y3bIH/BIFBIH KOpceTel, oTKeHl onap Oipaeil HykTenep caHbiHaH oTenl. COHFBI
YII KOCBUIFBIII COHFBI K-MKOMMHUBOSDKED XKYPI OTKEH >KOJABIH Y3bIHIBIFBIH KOpCETEel.
Bacrankesl p0 HYKTEC1 ©31HIH KOOPAWHATTAPBIH ©3TePTIICH I, COHJIBIKTaH COHFbI OTKEH HYKTEICH
opOip KOMMHUBOSDKEp OacTanKbl HYKTEre Opaliblll, COHFbl HYKTECIHEH OacTamKbl HYKTere JeiiH
KYpyl Kepek, OyJI KOMMHUBOSHKEPIIEP I1H JKaJIIbI 5KOJ Y3BbIH/IBIFBIHA 9CEP €Tyl MYMKIH.
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Hotmkenepai Tannay. BapuanusijibiK reHeTHKAJBIK AJITOPUTM.

KommuBosokepiep ToObHbIH (1)—(6) Mocenmecin mremry yoriH 0i3 BapHalUsUIbIK
TEHETUKAJIBIK aJITOPUTMIl KoJiJaHaMbI3. Ecente MyMmKkiH OOJaThIH NICMIIMHIH KIIIIripiM
BapHalUsUIapblH aHBIKTaiMbI3. 1llaFrpiH BapuanmsHbl cUmarTay YIIrH 0i3 €Ki KOMIIOHEHTa/laH
TYpaThiH OYTiH BEKTOPBI KOJIIaHAMBI3.

V=W
MYHZ1aW1,W2— BapHalMsFa yIIbIparaH peTTeHreg hYKTc]aJIep YKUBIHTBIFBIHJAFHI (1) Hosnuuﬁn(ap]

HOMepJIepi.

Kimri exi BapuanusiHbl aHBIKTaMBbI3: alIMacThIPy BapUALMSICHI )KOHE €HJIIpME BapHAalIUsIChI.
AnMacTelpy BapHalMsAChl Ke3iHIe W] IKOHEW? MO3UIUSIIAPBIHIIAFBl  HYKTEIEep

opbIHAaphIH aybicThipansl. Erep P=(p?,...,pN) HykTenepnin Bapuanusra neifinri Topribi 6onca,
oHJia BapuanusaH (7) KeiH MbIHAFaH KOJI JKETKi3eMi3

wy

f) —woP= (pl,_ - _,p\ﬁ—1~l)u-1’ _pwﬁl‘- 3 ,p“:_l-pwl ,pu-2+1“ ] ..pN) . (8)

>

W
EHI[ipMe BapuanuiaAChbl KGSiHI[e W1 IO3MLUACBIHAH HYKTC QJIBIHBII TacTaJlalbl JKoHE W2

MO3UIMSChIHA CHIIPUISAl, al KajFaH HYKTeJep W] MO3WIUACHI OpHAJacKaH jKaKKa Kapai
KbUDKUABL. KipicTipy BapualusIChIH JKy3ere achlpy Ke3iHJIE MAapTThl, SIFHU TO3UIUSIIAPIbIH
KalCBICBI YIIKEH €KeHiH OiLTy MaHbI3IbL: W] Hemece W2. W1<W Jen ajcak, OHJa CHIIpMe
BapUaIUsIChl MbIHAIal popMyIia OOMBIHIIIA OPBIHIAIA B

wy

f) —woP= (Pl ----- pwl—l p111+] .pwﬂ—_. [ w,—1 p pwl l wy+l _-,pm) . (9)

“'1
apt W1 > W OoIFaH xaraaiiia eHIipMe BapHaIUACH Kelleci popMyia OOMbIHIIA OPBIHIATAIEL.

“'1

}“) —woP= (pl-,”—, wy—1 pn] p p1|1+1 7 pul—l-pwﬁl-r”?pf\f) . (10)

v
Wy

W1=W2=W MNO3MLMIIaPbIHBIHTEH OOJybl IIAPTHIHAA aIMacThIPy KOHE €HJIIpME BapHalUsIaphl

OpBIH/IAJIMA bl HEMECe HAKThIPAK aliTKaH/[a BapHALMsIIaHYIIIbI )KUBIHTBIKTHIH [W w]"oP=P
3JIEMEHTTEPIHIH NO3ULUSIAPbIH aybICTHIPMaIbL.

Kputepuii OoifbiHIa oHTainbl memiMal (5) 13aeyal yUbIMAACThIpy YIIIH T€HETHKAIBIK
QITOPUTMAI  KOJJAaHAa OTBIPBIN, Herisri ImemriMHiH (1) JKUBIHTBIFBI JKOHE Bapualus
BEKTOPJIAPBIHBIH PETTENTeH JKUBIHTBIFBI PETiHAE BIKTUMA IIEIIiM KOIBIHBIH aHBIKTaMachlH
€HTi3eMi3

W, =(w/' L w'h), (11)
.k 'k Jk o1 :
wyrta,  w/t =[w/" w ], k=1...L.
Pj BIKTHMAJI IIEHIIM  HEri3ri  IIeIIMHEH Bapuanud  BCKTOPJIAPBIHBIH WJ PETTCITCH

JKUBIHTBIFBIHBIH OapJIbIK BEKTOpJapblH/la KOPCETUIreH JI9MEeKTI opblHAaifraH Bapuanusiap (11)
apKbLJIbI AJIBIHABIL:

N .
P.—“ Low ow/loP. (12)
FeHeTHKaHBIK aJIFOpI/ITM,Z[eFI BIKTHUMAJI HleLHIMIIepI[lH 6aCTaHKBI JKUBIHTBITBI BapI/IaL[I/I}I
BeKTOpHapLIHLIH peTTeJIreH }KI/IBIHTI)IKTapBIHBIH JKUBIHTBIFbI 60HBIH Ta6BIHaI[BI

j.L-1

W={W, W.. .W.0}. (13)
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myHna W(Q —OipiHIN >KOHE eKiHIII KOMIIOHEHTACHIHBIH TEH MAarblHAJIbl BapHALUsIAPHI
BEKTOPJIAPBIHBIH JKUBIHTBIFBI,COHJABIKTAH OCHl BapHALMSJIAP JKUBIHTBIFBI HETI3rl IISIIiMII
©3repTIICH/Il HeMece HeTi3r1 menriMre corec kenenl. XKubiHThikTaH (13) ansiHFan WJ J=1,....Hop

AIIEMEHT HETI3r1 BIKTUMAJ IIemliMMEH Oipre OChbl JKUBIHTBIKKA KIPETiH BEKTOpJIApMEH
CHIIATTANIATHIH BapHALMsIAP/AbIH  OapJibFbIH  OpbIHJAAFaHHAH KediH Pj bIKTMMan memiMine

COHKeC KeJemn.
Mpicanasl KapaiiMbl3. HykTenep sKUbIHTBIFBI PETIHAC HET13T1 MM OepiireH 60aCchH

1 12
PO(pY,....p™).
MywMKiH 00JaThIH KONTEreH MIENNMIepae aIMacyAblH Killli BapUallUsichl Oap BapHUarus
BEKTOPJIAPBIHBIH KEJIECi )KUBIHTHIFBI OOJICHIH

Lij2((8])|11

Omnyia, OChI )KUBIHTHIKKA COUKEC KeJIETiH BIKTUMAJT IIEIIIM MBIHAIal Typre e 001a bl

P Sy ll 8 2 . l "P_ 5 11 8 1 1 2 7 3 9 10 6 12
D=5 1516l 5 1°P=®@-P PP -P-P-P PP P .P.P)

['eHeTMKANBIK  MAFBUIBICTBIPY ~ MEH  MyTalus  ONepalusyIapblH  BapHalusuiap
BEKTOPJIAPBIHBIH JKUBIHTHIKTAPBIHAA OpBIHAAMbI3. [IaFbUIBICTBIPY ONEpalMsIChIH OpBIHIAY
YIIiH 0i3 €Ki MyMKIiH IIeIIiM/Ii TaH1alMBbI3 (aTajbIK)

W =(w"'. W), W =w _w), i jef{0.l.  H}.

i ;
yxe{l,....L} WaFeUIBICTBIPDY HYKTECiH TabaMbI3 >KOHE IPIKTENreH aTalbIK-)KABIHTHIKTAPAa IMAFBUIBICY
HYKTECIHEH KeifiH BapHalysi BEKTOPIIapbIH aybICThIpamMbl3. EKi )kaHa BIKTUMAI IISIIiM aJaMbl3

W, =W wrw Wl (14)

W, =(w wr w7 W) (15)
Opi Kapai, KJIaCCUKAJIbIK T€HETUKAIIBIK aJITOPUTMI€ COMKEC, OEPIITeH BIKTUMAIIBIFEI P,
Oap ’kaHa meniMaepIe MyTallus ONepalusChIH OpbIHAaiMBbI3. JKaHa bIKTUMAI
mrerrimae pefl,..., L} Myramus HyKTeciH TabaMbI3 JKoHE |l MTO3HIIMSACHIH/IA )KaHa BapHalns
BEKTOPBIH KaCalMbI3

, HAl Help-l _ Hely . Hlpsl L .
Wy, = (W W W T T W) (16)

H+1, 3} +
"'~ BapHalMAIAP/IBbIH JKaHa BEKTOPBI, w7 — [WIH AR cate sl u{{”‘“,u{{“‘“ e{l...N}.

MyHJ1a W
ExiHI bIKTUMAI MIENIiM YIIH e OChIHBI KaiiTanaiMbid. OcblaH KeiliH 013 ajablHFaH
JKaHa LIenIMaepAl MakcaTThl (QYHKIMSHBI ecentey ¢opMmynackl OoiibiHIIA Oaranaiimbiz (5).
MyHaH KeiiH, TeHEeTUKaJblK aJTOpPUTMHIH TaHJaJFaH epexelepiHe colikec 013 BIKTHMAI
HISIIIMICP/IH JKUBIHTBIFBIHA  BIKTUMAJ MISIIIMIEPIl KOCY Typasibl IIEIIM KaObUIIaiiMbI3.
['eHeTUKANBIK ANITOPUTM/L KYPY epexkeNepiHe COMKec, jKaHa BIKTHMAIl HISIIIMIEP OpAaibIM
MYMKIH IIEUIiMIEp JKUBIHTHIFBIHA KOCBUIBIN, JKUBIHTBIK KEHeWemi, KeiiH OipHeme
HIAFBUTBICTHIPY/AaH KeWiH MYMKIH OONAaThIH €H Halllap MIeHIMJIep albIHBII TacTanalbl HeMece
opOip jkaHa MYMKIH IIEIIIM €HT13UITeHHEH KeiH MyMKIH OOJIaThIH €H HaIlap IMICIIIM aJIbIHbIT
TACTaJIbIN, MYMKiH OOJIATHIH IICIIIMACP KUBIHTHIFBIHAAFBI SJIEMEHTTEP CaHbI ©3TrepMEH .
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blkruman mremiMaepaiH COHFBI JKUBIHTHIFBIHIA XKaHA BIKTUMAJ IICMIIMICPAl KYpy
UKJIIAPbIHBIH OEpiireH CaHbIHAH 6TKEHHEH KeWiH MaKCaTThl (YHKUIMSHBIH MOHI OOMBIHINA €H
JKaKChl BIKTHMAJ IIEHIiMII Ta0aMbI3, 0JI MOCEJIEHIH TaObUIFaH IISIIIMIH OOJIbII TaObIIabI.

Bapuanusiblk TeHETHKAIBIK aNrOpUTME HETI3r INemnMIi TaHgay MaHbI3Ibl pell
aTkapaasl. KoMMUBOSDKEp MIHACTIHAC HEri3ri MmIenIiMIi TaHjaay YIIiH OypblH TaHdaJIMaraH
HYKTEJICP/ICH €H JKaKblH HYKTEHI TAHIAWTHIH CapaH alTOpPUTMII KOJJIaHFaH KOH. S TaHIalFraH
HYKTEJIep JKHBIHTBIFBI, aJl, R TaHaJMaraH HYKTEJIEp >KHBIHTBIFBI OOJIBIT TAHIAJICHIH JICHTIK.
Bipinmi kamamaa 6izae S(p°)=(p°),RO={p*,...,p"} 6ap, MyHzna TarmanFas HyKTeIep KHBIHBIH
Oenriiieyie JKakOiaza COHFBI TaHJANFaH HYKTe Kepceruieni. TaHmaliMaraH HYKTelep
JKUBIHTBIFBIHBIH OCNTiJICYIHAET] KOFAPFbl MHACKC TaHAaJIFaH HYKTEJIEp CaHbIH KepceTedl. Opi
Kapai

S(p*)=S(p") p™}=p".p*).
R =R\ {p*}=fp"..p" p""....p"}.

TabaMbI3.
MYHJ1a _
[Ip“—p°ll=min{lp"—p°|l:j=1....,N}.

Capan ipikTey/i MbIHAal apaKaThIHAC HET131HE OPbIHAANMBI3

S(p™) =S(p™)w{p™}=0p".p"....p"). (17)

R® =R*\{p%} . (18)

| p“ —p° [=min{|[p’ —p° |: ¥p' e R“V} k=L...N. (19)
J

Hotmxecinne,

S(p*")=P, RM= Zkomn xerxizemis.

Bapuanusiblk reHeTHKaNbIK alTOPUTMHIH COTTI KYMBIC ICTeYiHIH MaHBI3bl IAPTHI -
HETI3r1 MM/l OChl COTTE€ TAOBUIFaH €H JKAaKChl MICIIIMMEH ME3TUI-ME3Til aybICTHIDPY.
Heri3ri memrimai e3repTy jkaHa BIKTHMAal LIENIiMAEpAl KeOeWTy HuKIAepiHiH Oenrin Oip
CaHbIH OpBbIHJAFaHHAH KEeHiH jKy3ere achlpbliaabl. ba3anblk miemrimal e3repTKeHHEeH KeiH,
0azanplK IIEMIMII KOCMaFaH/a, BIKTUMaJl IIEMIIMICPAIH ©31 JKOHE oJapAblH Oaranapsl
e3repesll JKOHE HKaKChl JKaFblHAa e3repyl MiHAETTI emec. Herisri memimMHIH e3repy Ke3eHl
TOYIpAIH e3repyi Aem aTaiabl.

Ecenmey mascipubeci

Mpeican perinze xe[-200;200], ye[-1;50], ze[-200;200] nuana3osaapbiHaH Ke34eHCOK
naiia OosFaH KoopAWHATTAphI 0ap K=4 KBaJpoKoNTep MEH N=200HYKTE€/IE€H TYPaThIH TOIKA
apHaJIFaH ecenTi KapacThlpailblk: bapiblk TpaekTopusiaapAbH OacTaity >kKoHe asKTaly HYKTecl
TOMEHJIET1 KOOPAUHATTAP IbIH OacTary HYKTeCi OOTybI THIC

p°=[00 0.

1(a—6)-cyperre OapiblK KBaJpOKONTEPJEPAIH PETTEIMETeH HYKTelep OoibIHIIA
KO3FaJIBICTAPbIHBIH TPAEKTOPUSIIAPBIHBIH MPOEKIIHUACHI KENTIPUITreH.
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6)
1-Cypert — KBaapoxonTtepaep/iH peTTejiMereH HyKTeJep 00ibIHIIA KO3FATbICTAPBIHBIH
TPAEKTOPHUSAIAPHIHBIH MPOEKIUACHI

Perrenmeren HykTenep OoOWbIHINA OapJIbIK TPACKTOPHSIIAPIBIH >KaIIbl Y3BIHABIFB 40 935

CaHBIH Kypajbl, OipiHm kBaapokontep 9945, exinmi 9997, yminmi 10 729 xone Tteptinmi 10
264 orTi.
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2(a—6)-cyperTe capaH aJrOPUTMMCH aJbIHFAH HEri3ri MICHNM TPaeKTOPUSIAPBIHBIH

.

:‘f.
H H H g H H H H H ::’ H
-180-160-1 4981 20-100 -80 -60 -40 -20 0 20

U-T0U-T4U-14U~T0U -8BV -DU -4U -2V

40 60 80 100 120 140 160 180 200
U ZU 34U o 1

-

50
45
40
35 i
251-1%

20

15{--

10{--
5]

IPOEKIUIIAPbI KENTIPIJTeH.

2-Cypert — Heri3ri memiv TpaekTopusiIapbIHbIH NPOEKIHAIAPbI

CapaH aJIropuTMIi KOJIIaHFaHHAH KeHiH OapIbIK TPAeKTOPHUIIAPIbIH KAJIbl Y3bIH/IBIFbIH
7420 6omnp1, OipinmrikBaapokonTep 1525, exinmi 1730, yminmon 1720, teprinmi 2445 oTTi.

Keliin, kenmeci mapameTpii €HJIIpME BapUaLMACHl Killli BapUalMsUIBIK T'€HETHKAJIbIK
QITOPUTM KOJIJIAHBUIABI: BIKTUMAaJ HICIIIM/ECpP *UBIHTBIFBIHBIH KyaThl 1024, OybIHIap caHbI
512, 6ip OybIHIaFBl BIKTUMAJ HIAFBUIBICTBIPY CaHbl 256, Oip BIKTMMa MIEIIIMIETi BapHalus
BEKTOPJIApbIHBIH caHbl 12, wmyTtanmus bIKTUMaAbFbl 0,8, HErisri MIemiMHIH e3repyi

Z

200
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1001-0:

50

ol T L it T :._4,4._.,..;..-.:...,,;.

'cr‘f' H

i g =

-180-160-140-120-100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160 180 200

85



apachIiHIarel OybIHAAp caHbl 16. AJBIHFaH TpaeKTOpHUsUIAp MpoeKuusuiapel 3(a—e6)-cyperre
KENTIpUITeH.
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3-Cyper — BapuanmsiibIK reHeTUKAJIBIK AITOPUTMAL KOTIAHFAHHAH KeifiHri TpaekTopHsijiap
NPOEeKIHUATAPDI

Hotwxecinne O6apiblK TpaeKTOPUSUIIAPABIH Kbl  Y3bIHABIFEI 6368 OGomabl, Oy
OacTamnkpl TpaeKkTopHsgaH 6 ece a3 JKOHE capaH AITOPUTM apKbUIBI aJbIHFaH TPACKTOPHS
y3bIHAbIFbIHAH 16% a3. bipinmi kBajgpokontep 1484, exinmn kBaapokontep 1950, ymiHmm
kBazpokonrep 1444, reprinuii 1490 erri.

KopsiThinabl. Kagpokontep ToObI YUIIH OHTaWIbl TpaeKTOpHUsUIapibl Tady MiHAETI
Kapac-THIPBUIIBI, 0J1 KOMMHBOSDKEP/IIH MIHJETIHEH KO3FAIBIC KOJIAAPhl VI OJIIeM Il KeHICTIKTEe
KYPETIH-/Irl JKoHe OapiblK op KBaJpPOKONTEp YIIIH HYKTenep OeliHyl KaXeTTiriMeH
epekiesneHe 1. MoceneHi menty yiliH alTMacThIpy MEH €HJIIPMEHIH I1aMajibl Bapuanusiapsl 0ap
BapUAIMSUIBIK T€HETHUKAIBIK AITOPUTMII KOJJaHY YCHIHBUIAJBI. BapuanusiblK reHeTHKaIbIK
ITOPUTMHIH erKel-Ter kel cunaTTaMachl KeJITIPUITeH jKOHE capaH alrOpUTMIl KOJIJaHY/IbIH
HETI3r1 IenIMiH Taly YIIiH YChIHBUIFaH.

Bapuanusiblk reHeTHKalblK aJrOPUTMMEH KBaJIpOKONTEp TOOBI YIIIH MOCENeH1
HICITYIIH CaHJABIK MbICalbl KenTipiireH. TaObutraH miemiM OacTankbl kKOJMAaH 6 ece KbhICKa
JKUBIHTBIK YKOJI )KOHE CapaH aJTOPUTM apKbUIbl TaObUTFaHHAH 16% KBICKA YKOJIIbI YCHIHA/IBI.

OpeduerTep:
[1] I'apu, M. BeraucnurenbHble MallMHBL B TpyJHOpenaemblie 3ana4yn / M. ['apu, 1. J[xoHCOH.
— M.: Mup, 1982. —168c.

[2] Kpucroduaec, H., Teopusrpados. Anropurmuueckuii mogaxon / H.Kpucropumec. — M.:
Mup,1978. -189 c.
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3BOJIIOLIMOHHbIA METO/I PELIEHUSA 3AJTAYH I'PYIIIILI KBAJIPOKOIITEPOB
JJISA TIOBBILNEHU S KAYMECTBA MOHUTOPUHI'A OBJIACTH

Konbipoaes H., PhD
Cyitin0aeBa A., MarucTpanr 2 Kypca
Ha:xen b., maructpanTt 2 Kypca
MyxammMeTajaneBa A., MarucTpaHT 2 Kypca

Kuvizvinopounckuii ynusepcumem umenu Kopxoim Ama, 2. Kvizvinopoa, Kazaxcman
AnHoTanusi. Pabora mocBsIeHa pEIICHUIO 3aJadd IMMOWCKA ONTHMAIBHBIX TPACKTOPHHA IS

MOHHTOPHUHTA O0JIACTH C TIOMOIILI0 TPYIIBI KBaAPOKONTepoB. [loka3aHo, 4To JaHHAS 3a/1a4a CBOJUTCS K
TpEXMEpHOM 3ajaye TPYIIbl KOMMHBOSKEPOB U siBisieTcs: NP-TpyaHOH, JUisi KOTOpOH HE HM3BECTHO
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QITOPUTMOB C TIONMUHOMHAIBHON CKOPOCTBIO CXOAMMOCTH. llpeamoskeHO 11 pemieHus 3agadu
WCTIONB30BaTh BAPUAIIMOHHBIA TEHETUYECKHA alrOpUTM C MajbIMH BapHalMsMU OOMEHa W BCTaBKH.
[lpuBeneHo moxpoOHOE OMHCaHHWE BapUALOHHOTO TEHETHYECKOTO aliropuTMa sl pelleHHs 3aJaud
TpyMIbl KOMMHUBOSDKEPOB. Ji1st 3¢ eKTHBHOTO MCIONIB30BaHUsI IPUHIINTIA MAJIBIX BapHalli HEOOXO0IUMO
MOCTpOeHNE 0A3UCHOTO PemIeH s ¢ HarOoee OIM3KON K ONTHMAIIbHOM OIEHKOH meneBoi GpyHkmuu. s
MOCTPOCHUSI 0Aa3MCHOTO PEIICHUs MPEIOKEHO MCIOIh30BATh KAAHBIM adropuTM. B BeMuCIHTETHHOM
9KCIIEPUMEHTE PAacCMOTpEHa 3ajada IMOWCKa MyTel Uil YeThIpeX KBaIpOKOITEPOB, KOTOpPHIE JOJKHBI
HA4aTh JBM)KCHHE W3 OJHOW TOYKH NPOWTH B CyMME IO JIBYMCTaM TOYKaMm M BEPHYTHCS OOpaTHO B
HavYaJIbHYI0 TOYKY. C MMOMOMIBIO MPEIOKEHHOTO BapHAIMOHHOTO TEHETHYECKOTO alTOPUTMa HaWIeHBI
ONTUMAJIbHBIE TPACKTOPUH Uil KaXI0TO KBajpokomnTepa. CymMmapHas AJMHA HAWJEHHBIX TPaeKTOPUN
Oonee yeM B 6 pa3 Kopoye MEpBOHAYAILHON TpaeKTOpuH W Ha 16 % Kopoue TpaeKTopuu Oa3MCHOTO
pelIeHus1, HalWJeHHOTO JKaJHbBIM aJlTOPUTMOM.

KioueBble ciioBa: TpexMepHas 3aJada KOMMHBOSDKEpa, TIpyNna KBaJpOKOITEPOB,
BapUAallMOHHBIN T€HETUUECKUI alropuTM, NP-TpynHas 3amayqa.

AN EVOLUTIONARY METHOD FOR SOLVING THE PROBLEM OF A GROUP OF
QUADROCOPTERS TO IMPROVE QUALITY AREA MONITORING

Konyrbaev N., PhD
Suyinbayeva A., 2nd year undergraduate
Nazhen B., 2nd year master student
Mukhammetalieva A., 2nd year undergraduate

Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan

Abstract. The paper is devoted to the solution of a problem of search of optimum trajectories for
monitoring of area by means of group of quadrotors. It is shown that this task comes down to a
threeimensional problem of group of travelling salesmen representatives and is Nphard and this problem
doesn't have an algorithm for search solution with a polynomial speed of convergence. It is offered for the
solution of this problem to use a variational genetic algorithm with small variations of exchange and an
insert. The detailed description of a variation genetic algorithm for the solu tion of a task of group of
travelling salesmen is provided. Effective use of the principle of small variations requires creation of the
basic decision with the closest to optimum assessment of criterion function. For creation of the basic
decision it is offered to use a greedy algorithm. In a computing experiment the problem of search of ways
for four quadrotors which have to begin to undergo the movement from one point to pass in the sum two
hundred points is considered, and to return back to the initial point. By means of the offered variation
genetic algorithm optimum trajectories for each quadrotor are found. Total length of the found
trajectories shorter in 6 times then an initial trajectory and less on 16 percent of the trajectory of the basic
solution found by a greedy algorithm.

Keywords: three dimensional travelling salesmen problem, group of quadrotors, variational
genetic algorithm, NP-hard problem.
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Kosxazoanapabl pacimMaey :KoHIHAe aBTOPJIAPFAa apHAJIFAH HYCKAYJIbIK

«TexHuKa FBIIBIMIAPHI KIHE TEXHOJIOTHSIAP» JKypHAJIbIHIA MaKaia jKapusuiay YIIiH
JabIH FBUIBIMU JKYMBICTBI aBTOp(ap) vestnik.korkyt.kz caiiteianarer OnnaitH Makana xioepy
JKyHeci apKpUIbl, apHalbl HYCKAYJIBIKThI Taiiaanbin xkidepyre 6omanel. Makama Windows 10
onepatuBTi xyhecinneri Word ¢gopmarsinga Times New Roman mpudringe xa3burybl Kaxer
(Ocsl TananTa >ka3plIMaFaH Makajla aBTOMAaTThl Typje KaObLiaanOaiinbl). XKapusiaHeiM Tiaepi
— Ka3akIlia, OpbICIIIA, aFbUIIIBIHILIA.

Maxkasa KypbUIBIMBI MEH O€3CHIIpLTyi:

1. Makana kenemi 5-10 GeT apanbiFbiHAa 0OJIYBI THIC.

— Makanansl Kypy cxemachl (0eti — A4, xiTanTelK Oarmap, Typaiay — eHi OoibrHma. Com
JKaK,YCTIHT1 )KOHE TOMEHT1 KaKTapbIHIaFbl allblK KuekTepi — 2,5 cM, oH karbiHaa — 2,0 cm. [pudr:
tun Times New Roman, emmemi — 12) (Windows 10 onepatusTi »xkyiiecinaeri Word ¢hopmatbiaa);

- XFTAP unnekci — OipiHmn KaTap orapbiaa, con skakra (http://grnti.ru); on sxakra
—xypHainasiH doi mHAekci (mpedukc xoHe cyddukce) — penakuusaga oepineni;

- MakaJia ataybl — OpTachlHa KaJIbIH OH EKiHII1 KapiMIeH;

- aBTOp(JTApBIH)IBIH aThI-KOHACPIHIH OipiHII KapIi MeH Teri — optara 11-kapim,
(aBTOp;Map caHbl 5 alaMHaH apThIK 0OJIMaybI THIC);

- yiibIM, KaJja, eJiH TOJBIK aTaybl — opTara, Kypcus — 11-kapim;

- Amgatma. Tyn mycka timiage (150-200 ce3; Makana KYpbUIBIMBIH CAaKTail OTBIPBII),
enmiemi (kerib) — 11-kapim;

- Tipek ce3mep — Ka3ak, OpbIC, arbLIMIBIH TUIAepiHae (3-5 ces/ce3 Tipkectepi), eniiemMi -
(kermp) 11-kapir;

- Herisri motin (apanslk uHTepBan - 1, «asat xom» - 1,25 cM, 12-kapim) KypbUIbIMBI
TeMeHeriiel 0oanbl:

2. Kipicme: TakpIpbINTBIH TaHJAIYBIH HETI3[EY; TaHJAJIFaH TaKbIPBIITHIH, MOCEJICHIH
©3EKTLIIT1, 00BEKTICi, MOHI, MaKCaThl, MIHJIETI, 9JIIC1, TOCII, TY)KBIPBIMBI KOHE MAFbIHACHIH AHBIKTAY

3. 3eprrey Marepuasiapsl MeH JicTepi: Marepuanmap MeEH JKYMBIC OapbICHI
CHUIAaTTaMaChIHAH, COHAM-aK NaiJalaHbUIFaH SAICTEPiH TOJBIK CUMIATTAMAChIHAH TYPYHI THIC.

4. Kecrenep, cyperTep alTbUIFaHHAH KEHiH OPHAJIACTHIPBUTYBI KEpeK. Op WLTIOCTPALUSIMEH
xasy(ememi (kerip) — 11) 6omysr kepek. CyperTep aHbIK, Ta3a, CKaHepJIeHOETeH 0Oybl KEpeK.

Maxkana MoTiHiHAE cinTemenep O6ap dopMynanap FaHa HeMipieHeni. MoTiHae ciaTeMenep
TiK JkaKmaaa kepcerineni. CinreMesnep MOTIHIAE KaTaH Typae HOMIpIIEHY1 Kepek.

5. HoTtmkesep/TalKbLIAY: 3epTTEY HOTIKEIEPIH Tajiay KOHE TAIKbIIAYy KeTipiien.

6. KopbITBIHABI/KOPBITBIHABLIAP: OCHl KE3€HJErl >XYMBICTBl KOPBITBIHIBUIAY; aBTOP
alTKaH YCHIHBUIFaH TY)KbIPBIMHBIH aKHKATHIH pacTay. JKYMBICTBI Kap)KbUIBIK KOJI/Iay Typajbl aKmapaT
KopbiTbiHapiman  keifin  Tyceni. Opebuerrep Tisimi (emmemi (kernp) — 11, maiimananesiiraH
onebuerTep canbl — 15-TeH keM OomMaybl KakeT). OnedueTTep Ti3iMiHAe KUPUILIHIAIA YChIHBUIFaH
JKYMbICTap OoJIFaH JKaFjaiga oneOuerTep Ti3IMIH €Ki HYCKaJa YChIHY KakeT: OlpiHimici —
TYNHYCKaJga, eKIHIIICI — pOMaHW3anusIaHFraH andaBuTIeH (TpaHcouTeparnys). Makanamarsl
Joiiekce3 Ti3IMiHAE TeK peleH3usulaHFaH oneduer ke3nepi, DOI unaekci 6ap omebuertep 60IybI
tuic. Pomanu3anusiianran onebuertep Tizimi - http://www.translit.ru caliTel apbIKbUIBI paciMIeIyi
KEpexK.

7. ABropiap Typaiasl MoniMeTTep: (ABTOPABIH(JIAPIBIH) AaThl-KOHi, YHBIMHBIH TOJBIK
aTaybl, KaJackl, eJi, OaiaHbIc AepeKTepi: TenedoHsl, A1.IoTa, OpCcua HoMepi) 3 Tinze.

Kenren makana tanamka cail poaciMIeNreH jkarnaiiia raHa AHTUIUIarHaT OarJapiiaMachl-HaH
otkizineni. Tymayckanbirbl 80 % - maH JxkoFapbl KepCETKIITe OOJFaH Makajga PemakiusHbIH
KapaybiHa xi6epineni. An 80% - naH TeMeH OosiFaH Makaljla aBTOPJIbIH TOJBIKTBIPYbIHA KiOepiieni.
A, ekiHIII peT OTKI3IITeH KaFaaia THICTI KepCceTKil Ooamaca )apusulaHbIMFa KaObUITaHOaN b
Penien3enTrep/iH OH MiKipiHEH COH MaKaJia KypHayFa KaObUIIaHbIT, aBTOPFA TOJIEM jKacay JKOHIHIIE
xabapmama >xibepinesi. ABTOp TeJEMaKbIHBIH TYOIPTETiH PENaKIUSHBIH AJICKTPOHIBI MMOYTAChIHA
xki0epyre mingerri (Technique Journal@korkyt.kz)
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PykoBoacTBO 115t aBTOPOB 110 0(hOPMJIEHHIO PyKOMHUCel

['otoBasi HaywyHass paboTa Juis MyOJMKauuu B >KypHaie «TexHuueckne HayKu U
TEXHOJOTHI» MOXET OBITh TOJIaHa aBTOPOM (aBTOpAaMHU) Yepe3 CUCTEMY OHJIAHH MOJadu cTarei
Ha caiite vestnik.korkyt.kz, ucmons3yst cnenuanbHble HHCTPYKIUH. CTaThsl MO/DKHA OBITH
Hanucana B Qopmare Word B Windows 10 mpudprom Times New Roman (craTes, He
HaIMCaHHasi B COOTBETCTBUU C 3TUM TpeOOBaHUEM, HE OyJeT MPUHATAa aBTOMATHYECKH). SI3bIK
myOnuKanuil Ka3axCKui, pyCcCKHil, aHIJIMACKUM.

CTpykTypa 1 opopMiIeHHE CTATHHU:

1) O6beM ctatbu B mipenenax ot 5 1o 10 ctpanu.

- Cxema ocTpoeHHS CTaThH (CTpaHulia — A 4, KHYDKHAsE OpUEHTAIMS, TIOJIS C JICBOM, BepXHEH
U HUOKHEH cTopoH — 2,5 M, ¢ napBoii — 2,0 mm. [lIpudt: Tun — Times New Roman, pazmep (kerisp) -
12) (B ¢popmare Word B oneparmonnoii cucteme Windows 10):

- ungekc MPHTU - mnepBas crpoka cBepxy cuesa (http://grnti.ru); uaaexkc DOI
(mpenmocTaBiseTCs pelakueil KypHaia);

- Ha3BaHHE CTAaThU — MPONHCHBIMUA OyKBaMH MO IEHTPY MOJIY>KUPHBIM IIpudTOoM, pazmep —
12;

- UHUIMAJIB U PaMUIHIO aBTOpa(OB) — MO HEHTPY MOIXYKUPHBIM mpudToM, pazMep (Kerip) —
11 (ampec »1.MOYTHI aBTOPOB, HOMEpP OPCH[, KOJWYECTBO ABTOPOB HE JOJDKHO MpEBBIIATH 3
YeJI0BEK);

- [I0JTHO€ HAUMEHOBAaHHE OpraHU3alMU, TOpoJ, CTpaHa — 110 LIEHTPY, KypcuB, pasmep - 11.

- AHHoTanus Ha s3bike opuruHaina (150-200 cioB; coxpaHss CTPYKTypy CTaTbH) pa3Mmep -
11.

- KiiroueBble ci10Ba (Ha Ka3aXCKOM, PYCCKOM, aHTIIMHCKOM OT 5 710 8 CIIOB/CIIOBOCOYETAHUH)
pazmep (kermn) - 11.

- OcHoBHOM TekcT (12 mpudT, MEKCTPOUHBIA UHTEPBAT - 1, OTCTYI «KPaCHOH CTPOKHY» -
1,25 cm), cTpykTypa:

2) Bsemenme: 000CHOBaHME BbIOOpa TEMbI, AKTYaJIbHOCTh TEMbl WM MPOOICMBI,
orpeneneHne 00bEeKTa, IpeAMeTa, IeNeil, 3a1a4, MeTOA0B, MMOIX0/I0B, TUTIOTE3bl U 3HAYCHHS PAOOTHI.

3) MarepuaJibl 1 MeTObI HCCJIEIOBAHMSI: JTOJDKHBI COCTOSTh U3 OMHMCAHUS MATEPUATIOB U
X071a paboTHI, a TAKXKe MOJIHOT0 ONHCAHUS UCIOIb30BAHHBIX METO/IOB.

4) B cratbe HyMepylTCsl TOJBKO T€ (OPMYJbl, HA KOTOPbIE €CTh CCBUIKM B TeKcTe. B
CCBIJIKaX B TEKCTE YKAa3bIBACTCS B KBAJIPATHBIX CKOOKAX.

5) pe3yabTaThl/00CYyKIEHUE: IPUBOIUTCS aHATU3 W OOCYXICHHE MOITYYCHHBIX
pe3yIbTaTOB UCCIICAOBAHMS.

6) 3axkiIoYeHHe/BBIBOABI: 0000IICHUE U MOJBEICHUE UTOTOB pabOThl HA JaHHOM JTarle;
NOJTBEP)KICHHE UCTUHHOCTH BBIJIBUTAEMOTO YTBEPIK/ICHUS, BEICKA3aHHOTO aBTOPOM.

Crnucox nureparypsl (pazmep (kersb) — 11, KOIMYECTBO HCHOJIB3YEMOW JHUTEpaTypbl HE
meHee 15). Ilpu Hamuuum B cHuUCKe JIUTEpaTypbl pabOT, MPEACTAaBICHHbIX Ha KUPWLIMIIE, CIHCOK
JUTEpaATyphl TOJHKEH OBITH MPEICTaBICH B JBYX BapHWaHTaX: MEPBBIA - B OpUTHHANIC, BTOPOHA - B
JaTUHU3UPOBaHHOM andasute (TpaHciuteparnys). CIHCOK CCHUIOK B CTaThe JOJDKEH COJEPXKaTb
TOJIBKO PpeleH3UpYEeMbIC JINTEPATypHbIE HWCTOYHHWKH, auteparypy ¢ wuHaekcom DOI. Crucok
JATHHU3UPOBAHHON JINTEPATYPHI TOJKEH ObITh MOJATOTOBIIEH uepe3 caiT http://www.translit.ru.

7) Csenenus 00 aBTopax: (no/kHBI conepxkarb @O aBropa (0B), MOJHOE HAUMEHOBAHUE
OpraHusalyy, ropoj, CTpaHa, KOHTaKTHBIC JaHHbIE: TeledoOH, JIL.IOYTa, HOMEP OpCcua) Ha 3-X
SI3BIKAX.

8) Crarpsa nomkHa o6nanate He MeHee 80% YHUKaTbHOCTU TEKcTa Julsl myOnukanuii.B cirydae
€CJIM OPUTHHAIBHOCTH cTaThMl HUke 80%, pabora OyneT BO3BpalleHa aBTOpPY Jis MCHIpaBiICHHE U
KoppekTupoBkH. Ilociae BTOpUYHOM NpPOBEpKH CTaThsi HaOWpaeT HEOOXOIMMOro MoKazaTenlsl B
AQHTUIUIArHAaT, HAMpPaBIIIETCS HA PACCMOTPEHHE PeNaKIMOHHON Koyuieruu. CTaThsi, HE OTBEYaloIIas
COOTBETCTBYIOLIMM TPeOOBAHUSAM, OPUTHHAIBHOCTD KOTOPBIM, MPOBEpPEHA ABAXKABI, K MyOIUKAIIH
He npuHuMaercs. llocie MONOXHUTENPHOTO OT3bIBA PEICH3EHTOB, CTaThsl NPUHUMAETCS JUIS
nyOJIMKaluK B )KypHAJ U aBTOPY HAIpaBIseTCs yBeAoMIIeHHE 00 oriare. ABTOp 00s3aH OTIPaBUTh
KBUTAHIMIO 00 OIUIaTe Ha DJIEKTPOHHYIO TouTy penakiuu (Technique Journal@korkyt.kz)
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Manual for authors of manuscripts

Ready scientific work for publication in the journal «Technical sciences and technologies»
can be submitted by the author (authors) through the system of online submission of articles on
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