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YBakaemble KOJLIErd, CTYIeHTbl, MATUCTPAHTHI U JOKTOPAHTbI
KaparanamHckoro MHAyCTpUaJIbHOr0 YHUBepcuTeTa!

[Toznpasaaro Bac ¢ Jluem llepsoro Ilpesmmenta wm [IHem HesaBucumocTtu
Pecny6nuku KazaxcraH.

B MupoBoM cooOliecTBe Hallla CTpaHa — OTBETCTBEHHBIN U HAJEKHBIN MAapTHED,
TOJIB3YIOIIUMCSA O€CCIIOPHBIM MEKIYHAPOIHBIM aBTOPUTETOM. ITO OOOCHOBBIBACTCS
KPEMKAM  SKOHOMHKO-TIOJTATHYCCKAM  (DYHAAMEHTOM, 3aJIOKCHHBIM 32  TOJIBI
HE3aBUCUMOCTH Oyiaroaaps ycnemiHoi nojautuke [lepsoro [pesuaenTta PecnyOnuku
Kazaxcran — Enbacst H.A. Hazap0Oaepa.

HezaBucumocTh Halero rocyiapcTBa SIBASETCS SIPKAM CHMBOJIOM TOPJIOCTH U
Ka3axCTAHCKOro mnaTpuoTu3aMa. Bwicokoe W cBslieHHOoe noHsaTue HeszaBucumocTn
BBICTYIAE€T OCHOBOM €IMHCTBA U OOlIeHAlIMOHANIbHON uaen Ka3zaxcraHna, mpu3BaHHOM
O0ObECIMHUTH HAIll HAPOJA, U CTAHET OECIEHHBIM JOCTOAHUEM MOTOMKOB, KOTOPBIM
MPEJCTOUT NAJIbHEHIIIEE CO3UTAHNE YCTPEMIICHHON B Oyaylllee CTPAHBI.

Jlns KaparanHauHCKOro WHAYCTPUAJIBHOTO YHHUBEPCUTETA JIMUHOCTH Enbdack
MMEET OTPOMHOE 3HAYECHHUE, TaK KaK MMEHHO B 3ToM By3e Hypcynrtan AOuiieBuu
MoAyunsl Beiciiee oOpa3oBanue. (OH HHUKOrJa HE 3a0bBa€T CBOM POJHOM
yuuBepcuter. B 2017 romy, B roa 50-nerhHero roOunes Beimycka Ilepsoro
Ilpesunenta, Hypcynran AOuimeBHd HamuMcaad TEIUIbie CJIOBA TO3/PABIICHUA
KojulekTuBy KaparanamHCKOro WHAyCTpUadbHOTO YHHUBepcuteTra: «C 4yBCTBOM
0Cc000H rop/IOCTH 4 BCErAa MOMHIO, YTO MOJIBEKA HA3a/l, 3AKOHYUB 3TOT YHUBEPCUTET,
uMeHoBasiuiics Torna BTY3om, B uncie Apyrux BbITYCKHUKOB A TMOJyYWT Iy TEBKY
Ha MPOU3BOJICTBOY.

TpaauIIMOHHO B KaHYH 3HAYUMBbIX MPA3JAHUKOB B HAIIIEM YHUBEPCUTETE B
cdopmare onnaiiH mpomnia MexayHapoaHas HAydYHO-METOAWYeCKas KOoHdepeHIns
«ApXUTEKTOHUKA 00pa30BaTEIbHOTO MPOCTPAHCTBA: TPEH IbI U BBI3OBBI».

C TpUBETCTBEHHBIMH CIIOBAMH W JOKJIaJaMW HAa KOH(EPECHIIMH BBICTYTHIIH
npesuaeHT Kazaxckoiét akamemwn wHbokommyHukammii CemyoB  [llaxmapan

Kypcunbekopuu, aupektop  MHcTUTyTa  SKOHOMHMKH — ACTPaxaHCKOro
roCyJapCTBEHHOTO YHUBepcuTeTa ApbikOaes Pasmns Kapumoswd, gomeHT xadeapbi
«Texnochepnas 0€30MaCHOCTh) Hammonansnoro M CCIIEIOBATEIBCKOTO

texHojormyeckoro yHuBepcuteta MUCuC TonemoB Ackuibek KyaHTtaeBuu,
mupexTop punmana najgaTel npeanpuanMaTenei Kaparanamackoit odmacta Opa3yibl
A3zuz, pykoBoauTenb Pecnybmmkanckoro mpoektHoro oguca «SANALY URPAQ»
Toxkymes Kaiibipxkan AxmeTOekoBuY, ujieH AccamOnen Hapona Kazaxcrana,
BHCIITAaTHBIA COBETHUK akuMa KaparanauHckod oO0nacTu 1Mo peajiv3aluu
nporpammbl «Pyxanu xaHrbipy» AnTbiHOekoB bek3zat Komaposuu.

Exeromnas wondepenmus KapHUVY — 310 ycmemHas auanoroBas TUIOIIAIKA
B3aUMOJICHCTBUSL BY30BCKOTO cO0OIIECTBa, padoToaaTesici u OM3HEC-NapTHEPOB MO
npeoOpa3oBaHUI0 00Pa30BATEILHOTO MPOCTPAHCTBA B MPOCTPAHCTBO COLIMAIM3ALIUN
Mononexku. B ouepenHoli pa3 oHa coOpajia JIydlllMX — MPEICTABUTENICH
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po¢€CCHOHAILHOT'0, HAYYHOTO U OM3HEC CO00IecTBa, YTOOB 0OCYIUTh aKTyaJIbHBIC
BOTNIPOCHI OTKPHITOTO, OHJIAH-00pa30oBaHus U MA(PPOBBIX HHHOBAITUH.

Pabora koH(pepeHIIMH MpONUIa B KOHCTPYKTUBHOM M JICJIOBOH 0OCTaHOBKE.
OOcyxxnanach mpodiieMa BOBJIICUCHHOCTH OOYYAIOIIMXCA B IPOIECC TMO3HAHMUS B
moxy mu(POBBIX TEXHONOTHI. Bee nokmanel, mpeacTaBiIeHAbBIC HA KOH(DEPEHITHIO,
OBLTM aKTyaJIbHBI, HACHITIICHB MPOOJIEMHBIM MaTEPHATIOM M TIPEACTABIIAIOT WHTEPEC
JUIL  TIOBBIINICHWS  KauecTBa IOATOTOBKH  CHCIHAJIMCTOB B COBPEMEHHBIX
YHHUBEPCHTETAX.

B kanyn [{ua HezaBucumoctu PecnyOnuku KazaxcTaH B HallleM YHUBEPCHUTETE
MPOIJIa TOPXKSCTBCHHAst IiepeMOoHMs OTKpeiTHs Nazarbayev Hall, Ilenrtpa
koMmneTeHInH «I{ndppoBrie TEXHOIOTHIY), KOBOPKUHT-IICHTPA U MaMATHOW TaOIHIKH
Ha y4eOHO-Ta0OpaTOPHOM KOPMyCEe, KOTOPBIM ABIAECTCA TOAAPKOM  HAIIIETO
BbIJatoIerocs Boimyckuuka, llepsoro Ilpesmaenta PK - Enbacet H.A. Hazapbaesa
ceoert ampma-matep kK 10-nmetmio HezaBucumoctu PK. IlodeTHbIMM roctamu
OTKPBITHS CcTaiu pykoBoAcTBO Kaparanmuwuckoro obmactHoro ¢wmana naptam Nur
Otan, copatauku Endachi.

TopxecTBEeHHOE OTKPHITHE 3HAYUMBIX OOBEKTOB TIPOBEACHO B paMKax
peanuzaiuu  npoektoB naptuu Nur Otan. KaparanauHckuii WHIYCTpUATbHBIN
YHHUBEPCHTET BCEraa MOAACPKABACT MHUIMATHBHBIE MPOekThl maptun Hyp Oran,
HaIpaBJICHHBIC HA (POPMUPOBAHNE W PA3BUTHE MATPHOTH3MA Y MOJIOICHKH.

Kayruxos baxpIT AxaToBuu
pexTop KaparanamHckoro HHAyCTPpHaJIbHOT0 YHHBEPCHTETA
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MPHTH 53.43.01

A.V.IVCHENKO! A.S. YERZHANOV? G.S. YEREKEYEVA?
"National metallurgical Academy of Ukraine, Dnipro, Ukraine
?Karaganda industrial University, Temirtau, Kazakhstan

MODERN TRENDS IN THE PREVENTION OF SURFACE DEFECTS

Annotation. The article is devoted to modern trends in the development of activities that can
significantly reduce the proportion of surface defects in finished products of rolling production.
Analyzing the types of surface defects of the finished product, it was found that 8.4% of all defects
occur in steelmaking, the rest - in the rolling process: up to 44% are formed during hot rolling and
47.6% during cold rolling.

One of the simplest ways to prevent surface defects of this type, in most cases, is to reduce the
rolling speed, however, this is associated with a significant decrease in the productivity of the mill.
Another approach to solving this problem is to optimize the compression modes.

Key words: surface defects, roll-out of defects, rolling production, rolling mill, hot rolling, cold
rolling.

Analyzing the types of surface defects of finished products from sources [1-4], it was found that
8.4% of all defects occur in the steelmaking industry (holes, captivity, rolled contamination), the rest
- in the rolling process: up to 44% are formed during hot rolling (chute, rolled scale, scratches,
undulation) and 47.6% during cold rolling (fracture, rust, scratches, nedotrav, rolled dirt, etc.). Almost
half of the surface defects are associated with cold processing, which includes etching, rolling,
annealing, training, cutting, and additional transportation of rolls, which together increases the weight
share of strip surface defects. Surface defects are defective signs of finished products. The formation
of defects is caused by a set of technological conditions for metal processing that develop under
certain conditions at various processing stages and units of rolling production.

According to sources [5-11], the development of a complex of technical and technological
solutions ensures the production of rolled products with high surface quality. All developments can
be divided into four groups. The first group includes technical and technological solutions aimed at
improving the hot rolling process and ensuring the stabilization of the cross profile of the hot-rolled
roll. The second group includes developments aimed at improving the technology and technical
means of cold rolling mills. In particular, to obtain a given surface purity of cold-rolled strip rolls, a
number of original methods and devices have been developed to control the formation of a given
distribution of specific stresses over the width and length of the strips, which reduces the probability
of welding coils during annealing and the occurrence of surface defects and flatness of rolled
products. The third group includes scientific and technical developments aimed at improving the
technology of heat treatment of cold-rolled strips and developing measures for special preparation of
rolls for heat treatment. The fourth group includes developments that are carried out directly on the
training camp and affect the quality of the surface of the trained strips.

The quality of scale removal ultimately determines the surface quality of the cold-rolled strip
and the stability of the rolling process. Nedotrogi and purerave on the runway lead to sharp
fluctuations of the friction coefficient during rolling, the buckling process, the edge strip and the
withdrawal rolls. The results of [12] indicate that poor-quality removal of scale from the surface of
hot-rolled strips can lead to surface defects on cold-rolled products. The results of the study of the
causes of the formation of defects "nedotrav" showed that they are the result of the occurrence of
hard-to-break scale during hot rolling. Studies have shown that to reduce the "nedotrav" defect, it is

10
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sufficient to adjust the temperature regime of the end of rolling and winding, which provides the
phase composition of the easily damaged scale.

According to sources [ 13-15], surface defects of cold-rolled strips "risks", "strokes", "scratches",
"prints" can be formed during rolling due to the so-called "slips" of the working rolls and
decomposition of the emulsion due to its unsatisfactory thermal stability and the action of high
temperatures in the deformation zone. When analyzing the causes of surface defects, the influence of
uneven distribution of specific stresses over the width of the strips at the entrance and exit of the
stands, which causes differences in kinematic and temperature conditions in individual longitudinal
sections along the width of the strip, is not taken into account. Roll "slip" occurs when a certain ratio
between the rear and front specific tension, with large partial compressions and when using high-
performance process lubricants. These factors affect the position of the neutral cross-section. When
the value of the neutral angle is very small or equal to zero, the probability of" slip " of the working
rolls is maximum.

One of the easiest ways to prevent surface defects of this type, in most cases, is to reduce the
rolling speed, however, this is associated with a significant reduction in the productivity of the mill.
Another approach to solving this problem is to optimize the compression modes.

According to sources [16, 17], surface defects "break", "slip lines", "banding" and "welding
sticking spots" appear directly during the unwinding of the annealed strip when the welded coils are
separated from the roll on the unwinder of the training mill and on the rollers of the tensioner.
Fractures can also occur due to high bending stresses in the strip when unwinding. The welding of
coils is influenced by the stress-strain state of the roll (the distribution of inter-turn pressure along its
radius and height), the annealing temperature, the duration of exposure at maximum temperature, as
well as the degree of contamination of the strip surface, its microgeometry, etc.

The uneven distribution of specific stresses over the width of the strip causes uneven inter-roll
pressure along the height of the roll and contributes to the occurrence of welding foci during annealing
in bell furnaces. The greatest probability of occurrence of fractures on the strip according to the results
of experimental studies is associated with plots of specific stresses in the cold-rolled strip associated
with non-flatness defects. Thus, a strip that has a given transverse thickness (cross profile) must be
rolled with a certain distribution of specific tension to equalize the inter-turn pressure along the height
of the roll.

An increase in the surface roughness of the strips leads to a decrease in the inter-turn pressure in
the roll, since the roll winding density decreases with increasing roughness. Moreover, the higher the
average specific pressure, the more intense the decrease in inter-turn pressure with an increase in the
roughness of the strip. The presence of an emulsion on the strip increases the inter-turn pressure, since
the fit of the coils in the roll is improved by reducing the gap between them.

According to [18, 19], an increase in the degree of training leads to partial or complete rolling
out of surface defects. To do this, it is recommended to train the strip with a compression of more
than 2.5% using a cooling lubricant (coolant). However, for strips of different thickness, a certain
range of compression is set during training in order to obtain a metal with the specified mechanical
properties. This imposes restrictions on the amount of maximum compression. Also, increasing the
tension on the inner coils of the roll during training by 2-3 times compared to the nominal tension of
the middle part of the roll allows you to eliminate the formation of scratches from slipping. The use
of increased tension when winding rolls makes it possible to reduce the number of sorted strips.

According to [20], the surface quality of rolled steel depends largely on the coolant. This also
affects the productivity of the mill, the consumption of electricity, rolls and emulsifier, and the
number of transshipments. In order to reduce the contamination of cold-rolled metal, it is necessary
that the coolant used in rolling has high thermal and thermal-oxidative stability. In the process of
heating rolled products, resinous and resin-containing compounds appear. The presence of these
compounds on the strip during annealing leads to an increase in surface contamination with soot
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deposits. To study the applied coolant for thermal stability, the method of derivatography is used. It
is necessary to use coolant with increased thermal and thermal-oxidative stability when rolling. In
this case, a minimum amount of resinous and resin-forming compounds is formed on the strip during
annealing. The derivatographic method is recommended for predicting the contamination of cold-
rolled metal when selecting new emulsifiers for obtaining a rolled surface with high consumer
properties.

The results of [21] showed that to improve the surface quality of cold-rolled strips, Quaker
Chemical developed a new modification Of the quakerol 677 and Gerolub 5036 emulsifiers with
increased lubricating properties. As a result, the wettability of the strip surface has improved and the
amount of oil on it has increased. The use of this modification has improved the roll-out of the thinnest
rolled products. The rejection of finished rolled on the defect "the penetration of the emulsion"
amounted to 0.21%. The use of these emulsifiers led to a decrease in the sorting of finished products
by the defect of the contamination spot by an average of 2 times.

The authors of [22] developed metallographic methods for studying surface defects of bands.
The main methods of research are microrengenospectral analysis, diffraction x-ray diffraction
analysis, durometric analysis, microprobe analysis, dispersion method, etc. These methods allow us
to determine the nature of the formation of surface defects and contribute to their classification. If the
nature of the defect is correctly assessed, appropriate adjustments must be made to the production
technology in order to minimize the likelihood of surface defects.

According to [23, 24], a technology for ultrasonic non-destructive testing of rolled surface
quality was developed based on a non-contact method of surface wave excitation by electromagnetic-
acoustic transducers with multi-channel data collection by measuring and comparing electrical
signals. Ultrasonic nondestructive testing systems are widely used in metallurgy. The use of
ultrasound technology in most cases is economically feasible and makes it easy to carry out the control
process. Ultrasonic continuity control of rolled products is the only reliable and feasible type of non-
destructive testing. According to [25], laser methods are widely used to control the surface quality of
a cold-rolled strip. The analysis shows that the laser method is more accurate and less expensive when
examining surfaces with defects. In this case, the metal strip is monitored by scanning with two
helium-neon lasers installed at the top and bottom of the rolled strip.

According to [26], an increased content of amorphous or graphitized carbon on the surface can
lead to the appearance of porous corrosion on products. Carbonaceous compounds are composed of
the remnants of the technological lubricant, carbon black, graphite, and cementite. If a large amount
of surface carbon is present on a cold-rolled metal, the technological properties of rolled products
noticeably deteriorate. The existing standards GOST 16523 and GOST 9045 do not regulate the
content of carbon pollution on the surface of cold-rolled products, so monitoring this indicator is
currently of paramount importance. For such monitoring, it is recommended to use multiphase
analyzers RC-412 from Leco (USA). These analyzers allow you to most accurately characterize the
degree of purity of the rolled surface by the carbon content in the contamination. The method for
determining surface carbon on the RC-412 analyzer is based on the combustion (up to 600°C) of
surface pollutants in the oxygen stream with the formation of carbon dioxide. Under these conditions,
carbon burnout from the metal is excluded, the received signal is recorded in the infrared radiation
cell, and the result is displayed on the scoreboard.

According to the data of [27-29], to stabilize the cold rolling process and improve the surface
quality of cold-rolled strips, a rolling method has been developed according to a given scheme for
setting up flatness control tools and a device that implements it. These devices (systems) are based
on a combined control method that combines the principles of deviation control and program control.
Control systems for flatness control devices have also been developed. The system includes control
algorithms that improve the conditions of deformation in the hearth. This stabilizes the friction
conditions in the deformation zone and eliminates the risk of surface defects ("risks", "scratches",

2
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etc.) of the strip during rolling. The same effect is achieved by choosing a rational rolling mode and
optimal roughness of the working rolls. In addition, the choice of the optimal roughness of the rolls
helps to stabilize the inter-roll pressure in the rolls.

According to [30, 31], each stage of sheet steel production (rolling, etching, coating, etc.) affects
the product (its thickness and surface), as well as introduces new ("unplanned") surface defects. Early
detection of defects makes it possible to take measures to prevent marriage. Continuous lines, such
as hot and cold rolling mills, require inspection of the rolled surface more than others due to high
speed and unfavorable working conditions. In order to reduce the sorting and rejection of rolled metal,
an automatic system for inspecting the surface of metal products ASIP has been developed.

ASIP is a technological innovation, the main task of which is to confirm the quality of the surface
of the examined roll in order to make a decision about its further use. The system includes two
devices: one for data collection and the other for data processing. Data is collected using a sensor
consisting of cameras and a photo sensor unit, and processed on a computer. Purpose of ASIP: 1)
detection of surface defects (micro - and macrostructure) at a high speed of the process; 2)
classification of detected defects (up to 50 classes are distinguished); 3) record and process inspection
results in an intuitive and flexible way, taking into account the nature and location of the defect. ASIP
is designed for modern production of sheet steel with high surface quality. This system can be used
to optimize the technological process, effectively search for the causes of defects and initiate early or
preventive elimination of them.
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A.B. UBuenko, A.C. Epxxanos, I'.C. Epekeena

Bertki akaynapabIH ANAbIH AJIyAAFbI 3aMAHAYH TEHACHIHSJIAD

Anaarna. Makana mpokaT eHAIPICIHIH MalblH eHIMIHAEr] OETTIK akayJapIblH YJECIH ensyip
TOMEHJETyTe MYMKIHIIK OepeTiH KbI3METTI JaMBITYIbIH 3aMaHayH TEHACHLMsUIApPbIHA apHAJFaH.
JlaiibiH ©HIMHIH O€TKI aKayJIapbIHBIH TYPJIEPIH TaJaai OTHIPHII, OapibIK akaynapasH 8,4% -1 Oomat
OanKpITy 18, KaJFaHbI - UJIeMIey MpoueciHae OONMaTbIHABIFBI aHBIKTANIBL 44% -Ke NeliiH BICThIKTAM
wiey kesiHne xoHe 47,6% CybIKTall ujemMaey Ke3iHae Ty3LIel.

Ochl TunITer1 OETTIK aKayJIapAblH aJIbIH aTyIblH KapanaibiM oficTepiHiH Oipl, KoM jkarmaina
WIeMJEY >KbUIOAMIBIFBIH TOMEHAETY OoJbil TaObLIadbl, AEr€HMeH, Oyl IUipMEH ©HIMALIITIHIH
afTapibIKTaili TOMEHAEyiMeH OainmaHbICTBl. byn MoceneHl memynaiH Tarel Olp ToCU - KBICY
pPEeKUMIEPIH OHTAMIAHABIPY.

Kint ce3aep: Oerki akaynap, akayJapabl KO, WIEMAEY OHAIPICI, MPOKAT, BICTHIK HIEMIEY,
CYBIKTall HIIEKTEY.

A.B. UBuenko, A.C. Epxxanos, I'.C. Epekeena

CoBpemeHHbIe TeHACHIHH B NPOQUIAKTHKE OBEPXHOCTHLIX Ae(eKToB

AnHoTaumss. CTaTbs TMOCBALIEHA COBPEMEHHBIM TEHIEHLUSAM pa3BUTHS MEpPONpPUATHUH,
CHOCOOHBIX B 3HAYMTEJIBLHON CTETEHH CHU3UTH A0 Ne(EeKTOB MOBEPXHOCTH FOTOBON MPOIYKIUU
NPOKAaTHOTO MPOW3BOACTBA. AHANM3UPYsS BUABI Ae(PEKTOB MOBEPXHOCTH T'OTOBOH NPOAYKIHU
ycTaHoByieHO, 4To 8,4% BCceX ne(eKTOB NPHUXOAUTCA Ha CTaJeIIaBHJIbHOE IPOU3BOICTBO,
OCTaJIbHbIE — Ha MPOKATHBINA mnepenen: 10 44% oOpasyroTcst mpu ropsiuei nmpokatke u 47,6% npu
XOJIONHOM.

OnuuM u3 Hambonee MPOCTBHIX MyTeH MpenynpexaeHus NepeKTOB MOBEPXHOCTH YKAa3aHHOTO
TUMA, B OOJBIIUHCTBE CITy4aeB SIBJIETCS CHUXKEHHE CKOPOCTH MPOKATKH, OJHAKO, C STUM CBS3aHO
3HAUUTEIbHOE YMEHbLIEHHE MPOU3BOAUTENBbHOCTH CcTaHa. Jpyroil moaxoa Npu pelleHud JaHHON
npoOJIeMBbI — 3TO ONTHMHU3ALINS PEKUMOB OOKATHIHA.

KawueBble caoBa: 7nedeKkTbl TOBEPXHOCTH, BBIKATHIBAEMOCTh AE€(EKTOB, IPOKATHOE
IIPOU3BOJICTBO, IPOKATHBIH CTaH, ropsiuas MpOKaTKa, XOJOgHAas IPOKaTKa.
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MPHTH 53.43.13

SA.J1. BACEJIEB', E.A. TIETJIEBAHHBIN', P.O. 3AMOI'MJIbHBIN!, O E. ITOTAIT!
"HanmonanbHas meTanaypruyeckas akajgemus YkpauHsl, Ykpauna, JlHenp

OITPEJIEJIEHUE ITAPAMETPOB HAgAJIbHoPI HACTPOUKHU PABOUYUX KJIETEMN
PEBEPCHBHBIX CTAHOB XOJIOJJHOU ITPOKATKH IPH PEAJIA3ALIMHA ITPOLIECCA
C [IOCTOSHHOM CHUJIOM IO KJIETSIM U ITPOITYCKAM

AnHoTaums. Pazpaborana MeTouKa AJIsl OMEPATHBHOTO OMPEENICHUS TapaMeTPOB HAYaJIbHOM
HACTPOIKHU pabovYnX KIETel peBEPCHBHBIX CTAHOB XOJIOHOM MPOKATKY MPU Peau3aliy mporecca ¢
TIOCTOSTHHOM CHUJIOH MO KJIeTsIM U nponyckaM ( 2 = const ). C UCIONB30BaHMEM HOBOH METOIMKH

OTIpeNeJICHHBl MapaMeTpbl HAuaJIbHON HACTPOMKH paboumx KieTel ABYXKIETEBBIX PEBEPCHBHBIX
craHoB, 1400 u 1750 npu npokatke xectu TonmmuHoN 0,12 m 0,18 MM u TOHKuX nosoc 0,35 u

0,5 MM. PeBy.]'IbTaTbI pacdeTOB MOATBEPANUIIN BBICOKYHO TOUHOCTb U HAACKHOCTE MPOTrHO3UPOBAHUA

napamMeTpOB HAYaJIbHON HACTPOHKHU PEBEPCUBHBIX CTAHOB MO MPEAJIOKEHHON METOIUKE.
KnarouesBbie cioBa: peBepCUBHBII CTaH, Mojoca, padodas KiIeTb, HapaMeTp, HadalbHas
HACTPOMKa

BBEJIEHUE. PesepcuBHbI€ CTaHbI XOJIOAHON MPOKATKH UMEKOT B CBOEM COCTABE OHY WJIU JIBE
padoune kiern. OHM paccuuTaHbl HA MAaKCHUMAJbHYI) CKOPOCTb MpoKaTtku 1o 15-22.5 wm/c,
OTJIMYAIOTCS THOKOCTHIO B paboOTe M MpeaHa3HAa4YeHbI JJIs1 BbITyCKa TOHKOTO IUIOCKOTO MPOKaTa ¢
rogoBbiM 00beMoM OT 50-300 mo 400-850 Thic. T. COOTBETCTBEHHO [1-4]. B 3TOM CMBICIE OHHM
yCTYyNalT 3HAYUTEIBHO HEMPEPBIBHBIM, MPEKIE BCEro CTaHaM OECKOHEYHOH XOJIOJHON MPOKATKH,
MaKCUMaJbHasl CKOPOCTb U FOI0Bast MPOU3BOAUTENBHOCTh KOTOPBIX JOCTUIA€T COOTBETCTBEHHO 25-
35 m/c u 1,525 mua. T [3, 4]. OnHako peBepCUBHBIE CTAaHBI XaPAKTEPHU3YIOTCS MEHbIIEH
CTOMMOCTBIO, OoJiee KOPOTKMMH CPOKaMH Ha MX COOPYKEHHE, MEHBIIUMH IPOU3BOACTBEHHBIMHU
pacxogamu u OoJiee BBICOKOW OMNEPATHBHOCTBIO BBIMOJIHEHHS 3aKa30B. B cuiy mepedrciIeHHBIX
NPEUMYLIECTB PEBEPCHUBHBIE CTaHBI MPOJOJUKAIOT OCTAaBaThCsl HauOoJee PpachpoCTpPaHEHHBIMU
arperaTaMi IJisl MPOU3BOJCTBA IUIOCKOIO XOJIOJHOKATAHOIO NMPOKATa IIHPOKOrO COPTUMEHTA W3
CTaJy U LBETHBIX MeTasuloB. 1o nutepaTypHbIM JaHHBIM [ 9] KONMUYECTBO SKCIIyaTHPYEMBIX B MUpE
PEBEPCUBHBIX CTAaHOB B 2,5-3 pa3a NPEBBINAOT KOJIUYECTBO HEMPEPBIBHBIX CTAHOB XOJIOJHOHN
npokatku. MHTepec k peBepCHUBHBIM CTaHAM IOBBICWICA B IMOCJIEIHHUE BAALIATH JIET B CBS3U C
CO3/laHUEM [BYXKJIETEBbIX PEBEPCHUBHBIX CTAaHOB XOJOAHON mnpokatku [1,2]. Otu craHbl
NPEACTABISIIOT COOOM HEKWH TEXHOJOTHMYECKHI KOMIPOMHECC, OOBbEAMHUBLINIA B PasyMHOH Mepe
MIPEUMYIIECTBA HEMPEPBIBHON U PEBEPCUBHON MPOKATKH, YTO MO3BOJIUJIO YBEIMYUTL CYIIECTBEHHO
UX MPOU3BOIUTENLHOCTD M CIOCOOCTBOBAJIO INUPOKOMY MX PACIPOCTPAHEHHIO.

IIpuHIMNManEHOE OTIMYME TEXHOJOIMU PEBEPCUBHON MOJOCOBON MPOKATKU OT HEMPEPBIBHON
COCTOUT B HEOOXOJMMOCTH OCTAaHOBKHM PEBEPCHBHOIO CTaHA IOCJIE KaKAOrO MPOIyCKa st
HacTpoiiku padoueil ket (pabounx KieTel IBYXKIETEBbIX CTAHOB) MEPeN CIASAYIOLINM IPOITY CKOM,
YTO NPUBOIUT K MOTEpsiM padouero BPEMEHH, YMEHBIICHHIO MPOU3BOIUTEIBHOCTH arperara,
CHIDKEHHIO TOYHOCTH BBIYCKAEMOH MNPOAYKUMM M K YBEJIWYEHUIO [JIMHBI YJAJIs€MBIX
HEKOHIULIMOHHBIX KOHIIOB MPOKAaTa ¢ KKAOro pyJsioHa [2-6]. OTMeueHHbIE OCOOEHHOCTH PadoThI
PEBEPCUBHBIX CTAHOB CTABAT JOMIOJIHUTEIbHBIE TPEOOBAHMS K TOYHOCTH M HAIE)KHOCTH OIPEIeTICHHS
napaMeTpoOB HAYAJbHOW HACTPOUKH pabOYNX KJI€TeH, a TaAKKe K MPOJOJIKUTEIbHOCTU BBITOJHEHUS
JAHHOM TEXHOJIOTHUECKOW OIEepalydy, YTO OIpPEHeNIo aKTyallbHOCTh U LeJIecO00pa3HOCTh
BBITTOJIHEHHS HACTOSIIEH padOThL.

ITOCTAHOBKA 3AJIAUM. Ilpu peBepcHBHOI XOJOIHOH NPOKATKE KOJUYECTBO HACTHBIX
OoOKaTUH TOJOCBl PAaBHO KOJIMYECTBY IMPOMYyCKOB KOHKPETHOTO pexnuMa naedopManuy,
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YMHOXXEHHOMY Ha KOJH4YeCTBO pabounx KieTei peBepcuBHOro craHa. [locie kaXxaoro mpomycka mo
pe3yibTartaM pacdera pexxuma aeopManii CHOBA MPOHM3BOAUTCS HavdalbHAsl HACTPOHKa padoueit
KJIETU OTHOKJIETEBOTrO (pabounx KieTeil AByXKJIETEBOr0) PEBEPCUBHOIO CTAaHA ISl OCYLIECTBICHHS
COOTBETCTBYIOIIEro 00XKATHS MOJIOCH! B CIEAYIOLIEM MPOITYCKe, IPU STOM HAIPABICHHUE IBHIKEHUS
NOCJIeTHEH MEHsIeTCS Ha MPOTHBOMNOJOXKHOE. B Hacrosimee Bpemsi OTCYTCTBYIOT OOOCHOBAaHHBIC
OOIIETTPUHATHIE KPUTEPUH ONTHMH3ALUHN TEXHOJOIMYECKHX NapaMeTpoB MpH paspadoTke (pacyere)
peKUMOB 1eOpMallIi HAa PEBEPCUBHBIX CTaHAX, IO3TOMY MCXOAHBIE (TPOTHO3UPYEMbIe) 3HAUCHHUS
CHUJIBI MPOKATKU MPO KJIETSIM U MPOIYCKaM CTaHa Ul KaXA0r0 KOHKPETHOrO COPTOpasMepa B CaMOM
o01mmeM ciy4ae OTIMYAr0TCS APYT OT Apyra [5,6]. HecTaOmipHOCTD CHJIBI MPOKATKU OT MPOIMyCKa K
MPOMYCKY CITY’KUT NMPHYUHON M3MEHEHHS 3a30pa MEXIy padOYMMHM BaJKaMU U MPOQUIA aKTUBHON
oOpasyroreii pabounx BaJIKOB, YTO MPUBOJUT K CHHXKEHUIO TOUHOCTH PAa3MEPOB I10 TOJIIHUHE TOJIOCHI
U K yxyaueHuto e€ miockoctHoctu [4,5,7]. Tlo Mepe yBenu4eHUs] KOJMMYECTBA MPOIMYCKOB
HETaTUBHOE BIMSIHUE HECTAOMJIBHOCTH CHJIBI NMMPOKATKH HAa MapamMeTpbl TOUHOCTH MPOKAThIBAEMOKH
MOJIOCHI  BO3pacTaeT, U 3PQPEeKTHBHOCTb padOThI CHCTEM AaBTOMATUYECKOTO pPEryJIHPOBAHMS
HATSDKEHUs], TOMIIUHBL, mnpodunast u  (opmbl monmockl cHwkatotess [5,7]. M3noxeHHbIe
3aKOHOMEPHOCTH BIIMSIHHUSI HECTAOMJIBHOCTH CHJIBI NMPOKATKH HAa IMapaMeTpbl TOYHOCTH TMOJIOCHI,
NPOKATBIBAEMON Ha JIByXKJIETEBBIX PEBEPCHUBHBIX CTaHAX YCyTyOJsieTcs eme U TeM, YTO Ha 3THX
CTaHaX MO TEXHOJOTHYECKUM COOOPaKEHUSIM B KKIOW KJIETH NMPHUMEHSIOT KOMIUIEKThI Pabodmnx
BaJIKOB C JPYroil (HEOAMHAKOBOI) MIEPOXOBATOCTBIO MOBEPXHOCTH Oouek [2,6]. DTO MpHUBOAUT K
JOTIOJIHUTEIIbHOMY M3MEHEHMIO KHHEMATUYEeCKUX, TEMIIePaTyPHbIX U CHUJIOBBIX YCIOBHI MPOKATKH,
T.€. K YBEJINYCHUIO HECTAOMJIbHOCTH CHJIbI IIPOKATKH, HE TOJBKO OT MPOITyCKa K MPOIMYCKY, HO U OT
KJIETU K KJIETH B KaXAOM MPOIYCKE.

U3 W3MOXKEHHOTrOo CJeayeT, 4TO Uil OOECIeYeHHs BBICOKOH CTAOMIBHOCTH MapaMeTpOB
TOYHOCTH NMPOAYKILMH, BBITYCKAEMOH Ha PEBEPCUBHBIX CTaHAX MPOLIECC MPOKATKH KaXKAOMW MOJIOCHI
(KaXIoro pyJIoHa) MOJKEH OCYINECTBIISITHCS ¢ MOCTOSTHHOM CHJION MO KJIETSIM U MPOoIycKaM [ 6].

P, =const (1)

rae P — 3nauenne cuibl MMPOKATKH, paCCUUTAHHOC C YUCTOM COBMCCTHOI'O BJIMAHUSA YIPYTUX

c
neopManuu BaJKOB M IOJIOCHL, YIPOYHEHHs MaTepuaia MOJOChl, KodpQHuIHMeHTa TpeHws,
HATSDKEHUS U TEMITEPATyPHO-CKOPOCTHBIX YCJIOBUH edopMannu.

Ycnosue (1) pekoMeHayeTCsl HCIOMb30BaTh B KAUECTBE KPUTEPHUS ONTUMH3ALNU TIPU pacueTe
(paspaboTke) W peaqu3alUy PEKUMOB nehopMalluu, a CIENOBATEIbHO WM TMPU ONpPEAeSICHUU
napaMeTpoB HaYaTbHOH HACTPOUKHU PabOYHX KJIeTel PeBEPCUBHBIX CTAHOB XOJIOAHOHN MPOKATKU.

XonoHast MPOKATKa C MOCTOSTHHON CUJIOH IO KJIETSIM LIeIeco00pasHa TaKKe U IPU PeaTn3alun
mporiecca Ha HEMPEPBIBHBIX CTAHaX XOJNOAHOW mpokaTtku. OO0 3TOM  CBHIOETENBCTBYIOT
SKCIIEPUMEHTAIIbHBIE JaHHbBIE, Oy OJIMKOBAHHBIE B IUTEPATYPE, U3 KOTOPBIX CIEAYET, YTO MPOKATKA
Ha MHOTUX HENPEepbIBHBIX CTAHAX OCYLIECTBJISIETCS MPAKTUYECKU C MOCTOSIHHOHM CHIION BO BCex
KJIETSIX.

Takum 00pazoM, MOKHO 3aKJIFOYUTh, YTO MHUHUMH3ALMS HETaTHBHOIO BIMSHUS NPEPBIBAHUS
TEXHOJIOTHYECKOT0 MPOLIECCa HA PEBEPCUBHBIX CTAHAX MOCIIE KaKAO0ro MPOIyCcKa U CBA3aHHAs C 3TUM
HEOOXOIUMOCTDb OCYIIECTBJICHUS! TOYHOH M ONEPaTHBHON HAYaJbHON HACTPOHKH pabovmx Kieren
11 IPOAOJIKEHUS TIPOKATKU B CJIEAYIOILEM MPOIYCKE sSIBJISIETCS OJHONW U3 OCHOBHBIX HEpPELIEHHbIX
npobJieM TEXHOJIOTHUH TOJIOCOBON PEBEPCUBHON X0JIOMHOM npokaTku. Kak m3BecTHO [4] HavanbpHAs
HacTpolika pabounX KIIeTel MPOKATHBIX CTAHOB MPENyCMAaTPUBAET YUET BIMSHUS KECTKOCTH KIIETEeH
s onyueHust Tpedyemoit TommuuHbl mosockl. CornacHo [4] HavanpHast HaCTpoOika pabodeid KieTH
¢ MOAyJieM skecTKOCTH M, 1ist oJTyYeHust MOJIOChI TONIUHOM /; Ha BBIXOAE U3 o4vara aedopMarum

CBOIUTCS K OTPEIENEHUIO HAYAIBLHOTO 3a30pa Mexy pabounmu Bajkamu S, (npu /4, =S, tne 0,

ynpyras aedopmarusi paboueii KieTH, Bbi3BaHHas cuiioi npokatku P 8, =P /M ) wiu cunbl

(o
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npeaBapuTENbHOrO npwkatus paboumx BaNKoB A0 Hayana npokatkm Pmp (npu h X8km;

Pp=Pc- h'M) B pe3ynbTaTe COBMECTHOIO peLleHns CnefyroLmux ypaBHeHuii [4].
npn SOYO0 mnm h Y 8k

h =S°+ ¢tbl (2)

Pc=P(tO
npun SO=0 nnm K =81

Pc=P(hi)
npn SOx 0 nnm h x SK

h = (PC - Prp) (4)

Pc=P(hi)

CucTembl ypaBHeHU (2) - (4) 3anucaHbl Ans YCNOBUIA Harpy)>XeHusa BasIkoB paboumx KeTen
MPOKaTHbIX CTaHOB, WCK/OYaAKLWMUX BO3MOXHOCTb CWI0OBOr0 B3aMMOAEACTBUSA CBOBOLHbIX
KOHLeBbIX Y4YaCTKOB 604ek pabouymx BajKoOB B MNpouecce MNPOKaTKW, 4TO [OCTUraeTcs
COOTBETCTBYIOLLE NPOPUAMPOBKOMA M OCEBON CABUXKOM paboymx UM NMPOMEXYTOUYHbIX BasKOB.
MepBble ypaBHeHUSA cnucTeM (2) - (4) BbipaXKaroTCA NPAMbIMU TMHUAMU N N3BECTHLI B IMTepaType Kak
«ypaBHEHUS YNpYyron MMHUN Knetu» [4]. OCHOBHasA TPYLHOCTb NPW PeLeHnn CUCTEM ypaBHEHWI (2)
- (4) 3akntovaetca B onpegeneHun QyHkumm Pc=p(h), T.e. B pelweHUn ypaBHEHWUA YNpyro-

NAacTUYecKoi fetopmauum WM ypaBHeHWs MpokaTkW. [pu peanusayuu npoiecca XO0N0A4HOMN
MPOKaTKM C MOCTOSHHOW CWU/OW MO KNeTsM W nponyckam Heo6X04MMOCTb B MOCTPOEHWUU KPUBbIX

Pc=(p(h) oTnagaet, MOCKOMbKY [ PacyeTHOro ornpefesieHUa CUbl NPoKaTkm Pc ¢ yyeTom

cobnogeHuns ycnosusa (1) MoxeT 6bITb MCNOMb30BaHa OfHA M3 Hambonee KOPPEKTHbIX METOAMK,
Hanpumep [8]. B aTom cnyvae pelleHue cucTem ypaBHeHWi (2) - (4) yno6HO npov3BoAUTb
rpaguyeckmm cnocobom. Takoe pelleHue NPeLCTaBNeHO HUXE.

LLE/Tb PABOTbI. Ctatba nocesweHa TeopeTuyeckoMy 060CHOBaHMIO M pa3paboTKe pacyeTHOM
MeTOAUKM AN TOYHOro OnepaTMBHOrO OMpejesieHUs napaMeTpoB HayasbHOW HACTPOMKM paboumnx
KneTell peBepCUBHLIX CTaHOB XOJIO4HOW MOMOCOBOW MPOKATKWM Npu peanusauuy npouecca C
MOCTOSAHHOW CWUJIOI MO KNeTAM U NPOMycKam 1 NOMYYEHUO HEO6XO0AMMbIX UCXOHbIX AaHHbIX 418 ee
NPakTU4ecKoro NPUMeHeHMs Ha KOHKPETHOM CTaHe.

OBBEKT N METOANKA NCCNEOOBAHKNA. O6beKkTOoM MccnefoBaHus ABASOTCA O4HO- U
[BYXKNeTeBble PeBEPCUBHbIE CTaHbl, XO/I04HOW NOMIOCOBOW NPOKaTKU. B OCHOBY MeTOAMKM ANg
onpefeneHnsa napaMeTpoB HavanbHOM HAacCTPOMKK pabounx KneTell peBePCUMBHbLIX CTAHOB XON04HOM
MPOKaTKKW, OblN MOMOXEHbl CUCTeMbl ypaBHeHU (2) - (4). Ha pucyHKe nokasaHbl pe3y/bTaTbl
rpamyeckoro pelleHuUs cUcTeMbl ypaBHeHU (4) npu Pd =const Ans cnyyas NPOKaTKM TOHKOWM

MoNOChl Ha BYXK/ETEBOM PEBEPCVMBHOM CTaHe 3a AiBa MPOMyCcKa, KOrAa NpoLecc ocyLyecTBaseTcs B
npeaBapuTeNbHO MpUXKaTbIX Bankax cunoii Pnpi.

Ynpyruve nuHUM KneTeld Ha PUCYHKe 06003HayeHbl Uugppon 1 ¢ uHAeKcaMu, KOTopble
COOTBETCTBYIOT HOMepy nponycka. Mepsas uugpa B CKOOKax B 0603HAYEHUN YNPYTUX IMHUIA KNeTei
TakK)Ke COOTBETCTBYeT HOMepY Mponycka, a BTopas undpa Homepy Knetn. Hanpumep, 0603HaveHue
b(2-1) cooTBeTCTBYET MOMIOXEHUIO YNPYron MHUM NEpPBOA KNeTU CTaHa BO BTOPOM MPOMYyCKe, a
o603HayeHne 1i(1-2) NONOXKEHMKO YNPYroh NUHUM BTOPOM KAeTW B MEpPBOM MNPOMycKe u T.A.
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3aBucumocTn Pc=p(h) Ha pucyHke npefcTaBneHbl YCNOBHO B BMAE NPAMbIX NUHWUIA. NHAEKC

napameTpa h, T.e. TONLWMHbBI NONOCHI NOCNEe NMPOKATKM COOTBETCTBYET TO/LMHE MOCNEAHEN nocne
Kaxgoro eé obxatus. Hanpumep, 0603HayeHne h cOOTBETCTBYET TO/LLMHE MOMOCHI NOC/E NEPBOro

eé 06XkaTus, T.e. Ha BbIXO/le 13 MepBOI KNeTu nocne NepBoro nponycka, a h3 - TonuwnHe Nonockl Ha
BbIXO/le M3 BTOPOWA KNeTU Nnoc/e BTOPOro nponycka.

PUcyHoK - 'paduyeckoe pelleHne CUCTEMbI YpaBHEHWIA (4) ana cny4as, Korga npowecc
MPOKaTKN peannsyeTcs 3a [jBa Nponycka Ha ABYXKNeTeBOM PEBEPCUBHOM CTaHe C
MOCTOSAHHOW CU/I0M NO KNeTAM 1 Nponyckam

MHbIMK cnoBamMu KOOPAWHATbl TOYEK nepeceveHus 3asBucumocTelr Pc=p(hj) c ynpyrumn
nMHUAMKU paboumnx Kneteit npu P =CONSt onpegensioT 3HaYeHUS TOMLLMHBI MOMOCHI HA BbIXOAE W3

KaXKJ0W KMeTu nocne KaxAoro nponycka, npuyem h Y h2Y h3Y h4, a kKoopamHaTbl ToOuek
nepecevyeHns ynpyrux nuMHWUIA paboymx KneTelm ¢ ocAMM OpAMHAT M abCuucc COOTBETCTBEHHO
3HauYeHWs CUNbl NpPeABapUTENIbHOrO NpuXaTus BankoB Prpi 1 3HauyeHus ynpyrux paetopmauuii

pabounx kneTeit Shd WM OTpMLATENbHLIX 3a30p0B MexAay pa6ounmu (-£4=S ;)Bankamu,
BbI3BaHHbIX cunamMn Prpi B KXol KneTw v B KaXAoM nponycke, npuyem P 4y P 3y P 2y P x

m 6mAYampbY am2yY amg. Mpu npokaTke € MOCTOSHHOW CWNOA MO KNETSM UM Nponyckam

NMOCTOAHHON oOcTaeTcs W ynpyrasa gedpopmauusa knetm  Sra(S» =P M =const) noatomy c

Kn

YMEHbLUEHNEM TO/LMHbI NPOKATLIBAEMOI NONOCHI CUMa NPeABapUTeIbHOrO NpUXaTus Bankos P

yBenuuusaetca (PH =Pc- K M k) »

TexHonorus NpokaTku B NpeaBapuTeNbHO NMPUXKATbIX BUIKAX, KaK 3TO MOKAa3aHO Ha PUCYHKEe,
SIBNAETCH TUMUYHOW ANs  YCNOBMIA 3KCMAyaTauWyW pPEBEPCUMBHBLIX CTAHOB, MOCKO/bKY OHU
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NpeaHa3HaYeHbl HCKIIOUUTENIbHO AJIST MPOWU3BOJACTBA TOHKHX M 0CO000 TOHKMX mojioc. Ilo 3toif
NPUYMHE HavajbHast HACTPOHKa pabounx KieTel peBepPCHBHBIX CTAHOB CBOAUTCS K OINPENENICHUIO 1

YCTaHOBJICHUIO CHUJIBI TIPEABAPUTENILHOIO MPHKATHS pabounX BaJIKOB Pnp,- B Ka)XIOH KJIETH Iepen

KaXXAbIM CJICAYIOIIUM IPOITY CKOM.
Kak cnemyer w3 pe3yabTaToB rpauyeckoro pemieHusi CUCTeMbl yHpaBieHud (4),
NPECTABJICHHBIX HA PUCYHKE MEXIy TOJLIMHOW MPOKATHIBAEMOH MOJOCHI /I Ha BBIXOME M3 OYara

nedopMaLny, CUIOi MPOKaTKH P, MOAYJIeM JKEeCTKOCTH KieTH M, W CHJIOH HpenBapUTebHOTO

c?

MPpUKAaTHUA BAJIKOB Pnp CYHECTBYET XKECTKasA CBA3b. KonndecTBeHHO 3Ta CBS3b OMKUCHIBAETCS MEPBbIM

ypaBHEHUEM CHUCTEMBI (4), H3 KOTOPOTO MPH NPOKATKE C MOCTOSIHHOHN CHIIOH O KJIETSIM U TPOITy CKaM
BBITEKAIOT CJIEAYIOLE 3aBUCUMOCTH

P, = Pnpl. +h -M_ =const; (5)
0, = 5npl. +h, =const; (6)
hi = 5101 - 5npi; (7)
Pnpz':Pz'_hz"Mm; (8)

P . h-M h.
o =L ]I 1L 9
" MK/I PC‘ 5}(}1 ( )

Hcnonb3oBaHne NpUBENEHHBIX 3aBUCUMOCTEH IpU peaju3aluy Ipolecca IPOKAaTKU Ha
PEBEPCUBHBIX CTAHAX C MOCTOSIHHON CUJION MO KIIETSIM U IPOIyCKaM, T.€. IPU U3BECTHBIX 3HAUEHMSIX
MOJyJIsl JKECTKOCTH KJIETEll M TOJIIMHBI MOJOCHI HA BBIXOAE U3 KaKIOM KJIETH MOCJe Ka)Aoro
MPOMYCKa MO3BOJISIET ONMPENETUTh BCe HEOOXOMUMBIE NaHHbIE Il Ha4aJIbHOW HACTPOHKU pabovmx

kiereil. B 5ToM ciydae cornacHo (6) cyMMa TOJIIUHBI TIOJIOCH! HA BBIXOJIE U3 ouara nedopMarmu A,

BLI3BAHHOMN CHJION TIPEIBAaPHTENLHOTO MPIKATUS BaIkoB 1 npi

B KaXJOM KJIETH KaXKIOr0 MPOMYyCKa SBJSETCS BEJIMYMHON TMOCTOSHHOW, PaBHOW yIpyrou

U ynpyroi aedopmaruu kietu 5npi ,

nedopmaimu Kietd O, , BbI3BAHHON cuiiol npokatku P, . OnHako HavajibHasi HACTPOliKa pabounx

KJIeTeH PEeBEPCUBHBIX CTAHOB 10 T€OMETPUUYECKIM MapaMeTpaM He Bcerna yaoOHa. YUWThIBasi, YTO
BCE COBPEMEHHbIE PEBEPCHUBHBIC CTAaHbI XOJIOMHOW TMPOKATKHA OCHAIIEHBl NpudOpaMu s
HENPEPBIBHOIO U3MEPEHUsl U PETUCTPALIMU CUJIBI, JEHCTBYIOLECH HA HAXKUMHBIE BUHTBI, HAYAJIbHYIO
HACTPOHKY paboumx KJeTel 3TUX CTAHOB LeIeco00pa3HO MPOU3BOAUTE IO CHIIE IPEABAPUTENLHOTO

npmxaTus Bankos 1, npi B KOKIOM MpoOMycke. B cnyvasx, koraa npokaTka ¢ MOCTOSHHON CHUJIOH 1Mo

KJIETAM U MPOIMyCKaM OCYLICCTBIIACTCS C HAJIMYUEM 3a30pa SO MECXKAY BaJIKaMH, YTO MOXKET UMETH

MECCTO B TI€CPBOM WM B TEPBBIX IMPOMYyCKaxX OTACIbHBIX PEKHUMOB I[e(bOpMaL[I/II/I, HavdaJIbHasA
HacTpolika paboueil kietu (paboumx KieTeil) peBEPCHBHOrO CTaHA CBOIUTCS K OIPEENICHHIO
BEJIMYMHBI 3TOTO 3a30pa B COOTBETCTBUH C YCIIOBHEM:

S,=h-9,. (10)
Taxum o0pazom, METOAMKA ONPEAETCHUs TapaMeTPOB HAuYaIbHON HACTPOHKH pabovmx KieTen
T000r0 PEeBEPCUBHOrO CTaHA MPHU MPOKATKE TOHKUX MOJIOC B MPEABAPUTENHHO MPHIKATHIX BAJKAX,
KOI'/1a MPOLECC OCYLIECTBIISAETCS ¢ MOCTOSHHONU CUJION IO KJIETSIM U MPOIy CKaM BKJIFOYAET:
1. Pacuer pexxuma nedopmarniuu U1 Oy YeHHsT KOJIMUECTBEHHBIX TAHHBIX O TEXHOJOTHUECKUX
napaMeTpax MpU peaju3aluy MPOoLecca XOJOAHON MPOKATKU C MOCTOSHHOW CHJION MO KJETSIM U
MIPOIMYyCKaM.
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2. Ilo nosny4eHHBIM PACYETHBIM 3HAYEHUSIM TEXHOJOTHYECKUX MapaMeTPOB MPOLECca MPOKATKU
¢ ucnonb3oBaHueM 3aBucuMmoctell (5) - (10) onpenensitoTcsi YHCICHHbIE BEJNMYMHBI TapaMeTPOB
HAuaJIbHBII HACTPOWKH PabOYUX KIeTel CTaHa B KaKIOM IPOIYCKE.

PE3VYJIbTATHI UCCIEJOBAHUA U UX AHAJIM3. O paboTocoCOOHOCTH M TOYHOCTH
MPEJIOKEHHON METONUKH CyAWIIH IO Pe3yJIbTaTaM pacueToB MapaMeTPOB HA4aJIbHONW HACTPOWKH HA
JIBYXKJIETEBbIX PEBEPCUBHBIX CTaHax XogogHOW npokatku 1400 m 1750, OCHalEeHHBIX KJIETAMH
KBAapPTO, OCHOBHBIE IapaMeTpbl KOTOPBIX NpuBeaeHbl B paborax [9,10]. Ilepselii n3 HUX
npeaHa3Ha4YeH AJIs MPOU3BOACTBA TOHKON B 0CO00 TOHKOMH *KECTH ONWHAPHOM MPOKATKH, BTOPOH 1St
BBIyCKa TOHKUX mosioc TommuHoi 0,35-0,5 MM u Oomee. Pacuersl pexxumoB nedopmMaruul u
TEXHOJIOTHYECKUX MapaMeTpOB MPU XOJOMHON MPOKATKE >KECTU U TOHKMX IMOJIOC OCYILIECTBIISIIN C
UCIIOJB30BAHUEM XOPOIIO anmpoOHMPOBAHHOW METOAMKH, VYHTBHIBAIOIIEH BJIMSHUE YIPYTHX
nedopmaruii BaJKOB M MOJIOCHL, HATSDKEHHS, KO3 (PUIIHEHTa TPEHUS U TeMIepaTy PHO-CKOPOCTHBIX
ycnosuil nedopmannu [8]. Pacyersl BBIMOIHIN Ui Cilydasi MPOKATKH KECTH M TOHKHX IOJIOC U3
cranu 08 Km, KOrma AuaMeTpbl pabOYMX BAJIKOB B 00EUX KIIETSIX OMWHAKOBBLI U paBHBI 450 MM, a B
Ka4ecTBe TEXHOJIONMYECKON cMmasku mnpumeHsercs 4% 5MyJbCcus MaJbMOBOIO Macja WU
aHAJIOTUYHOrO 1O 3(P(PEKTUBHOCTH COBPEMEHHOTO 3MyJsbcosia. lIpu ompeneneHuu HCXOTHOTO
npenesa TEKY4eCTH TOpsAYEKaTaHOro IOAKATAa YYUTBIBAIM, 4YTO C YMEHBIIEHHEM TOJILINHBI

NOCJIEAHEr0 3HAYEeHUs1 O, . YBEIWYHBAOTCA. Moayb jkecTkocTU pabounx kiered ctaHoB 1400 u

1750 mpunumanu pasHeiM 5 MH/MM. B Tabnuie, B kauecTBe mpuMepa MPenCcTaBIeHbl PacueTHBIC
JaHHbIE O peXuMax aegopManny, TEXHOJIOTMYEeCKHUX Iapamerpax W IapaMeTpax HadalbHOU
HACTPOHKU paboumx KieTei mpu mpokaTtke skectu 0,12 x 750 mm, 0,18 x 1020 MM B TOHKHX IOJIOC

0,35 x1050 mm, 0,5x 1250 MM COOTBETCTBEHHO Ha JIBYXKJIETEBbIX peBEPCUBHBIX cTaHax 1400 u 1750

MM, KOT'ZIa IPOLIECC PEANTU3YETCs C MOCTOSHHOM CHIION MO KJIETSIM U MPOITYy CKaM.
B tabnuie npuHsaTh 0003HAYEHUS: HHIEKC « £ » 03HAYAET, YTO JAHHBIN MapaMeTp PACCUUTAH C
y4€TOM COBMECTHOTO BIHSIHUS YNPYyrux nedopManuii BajKOB U TOJOMBL, &- YacTHOE

OTHOCHTENIbHOE OOXKATHE, JOJU €IUHMIIbL, A,/ - TONIUHA MOJIOCkl HA BXOJE M BBIXOJE U3 Ovara

nebopmauuu, MM, R, - mEpOXOBaTOCTb MOBEPXHOCTH OOYkM PabOYMX BAaJNKOB, MKM; (,.q,

abCOMOTHBIE 3HAYEHHs HATIPSKEHMIl 3a[JHETO U MePeHEro yAeNbHeIX HaTsukenuil, H/mm?%, O, -

npeaen TeKy4eCTH MaTeprala MoJIOChl Ha BBIXO/IE U3 ovara feopMaluy, pacCUYUTaHHBINA C YHETOM
TONbKO yrpounenus, H/Mm?, f - ko3 pULIMEHT TpeHHUs IPU NPOKATKE; 1, - TEMIEpPaTypa ToJ0Ckl Ha

BbIXOfle M3 ouara nedopmaiuu, °C; [, - OAMHA YOpyro-miacTMYHOro odara jepopMaldu MpH
NpoKaTe, MM; p.. - CpeOHee KOHTAKTHOE HOPMAaJbHOE HANPsDKEHHE, PACCYMTAHHOE C y4YETOM
BIMSIHMS yIIpyrux AedopManuii BamkoB M monockl, H/Mm?; P - cuna NpOKaTKM, PacCUMTaHHAs C
y4ETOM BJIMSHUS YIPYTuX aedopMaruii Baikos u noiocsl, MH; V- CKOpOCTb NOJIOCH! Ha BBIXOAE U3
ouara nedpopmMannu u3 odara nepopmaunu, M/c; M, - MOMEHT POKATKH, PACCUUTAHHBIN C y4ETOM

BJIMSIHMSA YIIPYTUX Ie(OpManunii BaJkoB U Nojiockl, KH - M; P, - chjia NpenBapuTesbHOrO MPHKATHSE

Basikos, MH; 5,<ﬂ,5np - ynpyrue fepopmManiu KIeTu, BbI3BaHHbIE cutamu L, u P, .

J% K] Ta6.]'II/ILIbI BHUAHO, YTO U3-3a MaJioit TOJIIIHUHBI IPOKATBIBACMBIX IMOJIOC IMPOUECC MPOKATKU HA 9TUX
CTaHaxX OCYWIECTBIACTCA B MPCABAPUTCIIBHO IMPHUKATBIX BaJIKax. HckmoueHneM B 3TOM CMBICIIE
SIBJIAETCSI TOJILKO MPOKATKA MOJIOCHI B IEPBOM KJIETU NEPBOTO MPOITyCKa MO PEKUMY 2, KOTAa MPOLIECC
peanusyercsi ¢ 3a30poM Mmexay Bajmkamu S, = 0,032 MMm. BunHo Takke, 4TO ¢ yMEHBLIEHHUEM

TOJILIMHBI IIPOKATHIBAEMOM MOJIOCHI B MPEIENAX KAXKAOTO pexuma nepopmanuu abcomorueie P, u

P
OTHOCUTCIIBHBIC Ky P 3HAUCHUA CUJIbI MPEABAPUTCIIBHOIO NPHXKATHUA BAJIKOB, T.C. MAPaMECTPOB

(o}
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HAYaJIbHOW HacTpoiiku padoumx kiered cranoB 1400 m 1750 yBeNMUYHMBAIOTCS W B TOCIETHUX
MIPOMYCKAaX CTAHOBSTCS COU3MEPHMBIMM C CWJIOH NpokaTku. Hampumep, mpu mpokaTke >KeCcTu
tonmmuaOoN 0,12 1 0,18 MM (pexkumbl | U 2) B MOCHEOHUX MPOMYCKaX CHJIA MPEIBAPUTEIBHOTO
NPYDKATHst BAIKOB P, ocruraer coorserctseHHO 0,902 P u 0,882 P, bosnblure 3HA4E€HUsT CHITBI

NPEABAPUTEIIBHOTO TIPUIKATUA BaJiKa Pnp CBUIACTCIIBCTBYOT O TSAXKCIIBIX YCJIOBUAX SKCILTyaTalluH

MPOKATHOTO OOOPYNOBAHUS MPH XOJIOMHON MPOKATKE TOHKUX U OCO0O TOHKHUX IMOJIOC U SIBJISIFOTCS
OHOM M3 OCHOBHBIX MPHUYHH, OTPAHUYMUBAIOIIMX PACIIUPEHHE COPTUMEHTA CTAHOB XOJOIHOMU
MPOKATKH B CTOPOHY MEHbIITUX TONIIUH. W3 ypaBHeHus (7) BUIHO BO3MOKHASI HAMMEHBIIIAS TOJIIIIMHA
MPOKATBIBAEMOM TMOJIOCHI OMPENENSIeTCS Pa3HOCTBIO yhpyrux nedopmarnuii padoued kieTu

(0,,=0,,), BbI3BAHHBIX CHJIOH MPOKATKH P, W CHIOH NPeNBAPHTENILHOrO MpIokaTus («3a0os»)

paGouux Banko I’ npi - DBDBICOKast TOYHOCTb ONPENENEHHUs] NPHUBENEHHBIX B Tabnuue (NaHHbIE

NOJIyYE€HbI TIPY NPOKATKE, KOTOPask OCYIUECTBIISANACH C MOJIOKUTENBHBIM 3a30POM MEXKy BaJIKaMu
S,, paHbiM 0,032 Mm) nawHBIX O 6, M J,, B COYETAHMH C NPUMEHEHHEM COBPEMEHHOM

BBIYHCITUTEIbHON TEXHUKU TaPAHTUPYIOT BBICOKYIO TOYHOCTH, HANEKHOCTb M OBICTPONEHCTBHE
OTpeAesieHUs] U YCTAaHOBKA MapaMeTpOB HaYaIbHON HACTPOUKH pabOvMX KJIeTeH Mo MpeIoKeHHON
METOJMKE.

Kak y»xe oTMmedanoch BbBIIE COBPEMEHHBIE PEBEPCHUBHBIC CTaHbl XOJOJHOW MPOKATKH
OCHAIIleHbl MPUOOpaMK JJIsi HEMPEPBIBHOTO M3MEPEHHsI M PErHCTPalluK CHJIbL, ASHCTBYIOMEH Ha
HAQXMMHBIE BHHTBI, IIO3TOMY HCIOJb30BAHME 3HAYEHUM CUJIbl MPOKAaTKM P, U CHIbI

TpenBapUTEILHOTO MPUKATHS BalkoB I, B KaJ0M IPOMyCKe /I HaualbHOM HaCTPOiKK pabounx

npi
KJIeTeH, KaK 3TO MPEeayCMOTPEHO MpeyiaraeMoil METOAMKOH, YIOOHO HAEKHO U LIeNecO00pasHo.
Kpowme Toro, npumeHeHune npeajgaraeMoi METOIUKN COKPAINaeT BpeMsl IJIs1 BBINOJTHEHUS] HAa4aJIbHON
HACTPONKHU pabovMX KJIeTeH PeBEPCUBHBIX CTAHOB XOJIOIHOM MPOKATKH, YTO MPUHLIUIHAIBHO BaYKHO
NpU UX 3KcrutyaTanuu. bojee Toro, mapaMeTprl Ha4aJbHOH HACTPOWKU MOTYT OBITh ONpEAEIICHBI
3apaHee MO pe3yJbTaTaM pacuera pPeKUMOB naedOopMalMM, YTO IMO3BOJSIET ABTOMATH3HUPOBATH
BBIMTOJIHEHUE JaHHOW ONepPalvy Ha MPOMBILIJICHHBIX CTAHAX.

BBIBO/IBI

1. OnHO- U OBYXKJIETEBbIE PEBEPCUBHBIE CTAHBI XOJIOAHOMN MPOKATKU MO MPOU3BOAUTEIbHOCTH
yCTyNalOT 3HAYUTEJIbHO HenpepbiBHBIM craHaMm. OpHako Omaromapst CBOMM HEOCIIOPHMBIM
npeuMmymiecTsaM (MeHbIIAsi CTOMMOCTb, TMOKOCTb B pPa0OTe€ W MEHbBIIHE SKCIUTyaTallOHHBIE
pacxozpl) OHU MPONOJIKAIOT OCTAaBaTbCSl OCHOBHBIMH M HanOojee BOCTPEOOBAHHBIMU arperaTamu
JUTs1 IPOU3BOJACTBA IJIOCKOrO XOJIOAHOKATAHOTO MPOKAaTa U3 CTAJIU U LIBETHBIX METAJIOB LIMPOKOIO
coptumeHnTa oobemoM ot 50-300 go 400-850 ThiC. T. B TOA.

2. IIpuHIMNIMANBPHOE OTIMYHE TEXHOJIOTUU PEBEPCUBHON XOJOIHON NPOKATKU OT HENPEPBIBHON
3aKJIFOYAETCS B HEOOXOAMMOCTH OCTaHOBKM CTaHa MOCJTE KaXKIOro MPOMyCKa Uil HadaJbHOM
HACTPOHKU pabouMx KIETeH mepen CIeNyIOIUM IMPOMYyCKOM, B PE3yJIbTaTe Yero yBEINYHUBAIOTCS
norepu pabodero BpeMEHH, YMEHBIIAETCS MPOU3BOIUTENBHOCTD arperaTos, CHUXKAETCS TOYHOCTD
BBIITy CKAEMON MPOAYKLUHMH U YBEIUYUBAETCS AJIMHA HEKOHIULIMOHHBIX KOHILIOB NIPOKATAa, YAAJIsE€MBbIX
¢ Kaxporo pynoHa. OTMeYeHHbIE HENOCTATKU SIBJISTIOTCSL  CJIEACTBUEM  HECTaOMIIBHOCTH
TEXHOJIOTHYECKUX MapaMeTPOB PEBEPCHOM IMOJOCOBONW MPOKATKH, HEAOCTATOYHOM METOAUYECKOMN
00OCHOBAaHHOCTH M HHU3KOW TOYHOCTH ONPEAENCHMs MMapaMeTPOB HAYAJIbHOH HACTPOMKH pPabovHMx
KJeTeH, a Takke OONBLION MPONOJLKUTENIBHOCTH BBITIOJHEHNST TAHHON ONEpali Ha PEBEPCUBHBIX
CTaHax.
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3. YCTaHOBJIEHO, YTO W3-32 OTCYTCTBUSI OOIIETIPUHSTBIX KPUTEPHEB  ONTHMH3ALHNU
TEXHOJIOTUYECKHX NTApaMETPOB MPOLIECCa XOJMOJHON MPOKATKU MpH pa3paboTke (pacuere) peskuMOB
nedopmariuy, Ha PeBEPCUBHBIX CTAHAX YPOBEHb CHITBI IPOKATKH OT IMPOMYCKA K IMPOITYCKY H OT KIIETH
K KJIETH OTJINYAETCs] CYLIECTBEHHO M 3TO CIY)KHT OOHOH W3 OCHOBHBIX NMPUYMH HECTAOMJIbHOCTH
pasMepoB MO TOJIIMHE MOJOCHI U YyXyAlleHus e€ MiIockocTHOCTU. C 1eNbl0 MUHUMH3ALMU
HETraTUBHOTO BIUSIHUS JAHHOTO (akTopa Ha 3¢(eKTHBHOCTL paboTh 000PYAOBAHUS U HA TTApaMETPhI
TOYHOCTH BBIITY CKAEMOH MPOIYKIIMH PEKOMEHJOBAHO MPOLIECC MPOKATKH KaXKIOro mpoduepasmepa
MIPOKaTa Ha PEBEPCUBHBIX CTAHAX OCYLIECTBJISATD C MOCTOSIHHOM CHUJION MO KJIETSIM U MPOITY CKaM.

4. BBINOMHEHO COBMECTHOE peLIeHUEe YPABHEHUH YNPYyroW JIMHUM KJIETH M IUIaCTHYECKOH
neopManu  TpU  XOJIOMHOM MPOKATKE HA PEBEPCHUBHBIX CTAHAX C TIOJOXKHUTENbHBIM U
OTPHLATENbHBIM HauaJIbHBIM 3230pPOM MEXKIY BAJIKAMHU U PEKUMOB AedopMalii KOrja mpouece
OCYLUECTBIIACTCA C IOCTOSHHOW CHJIOH MO KieTsiM u npomyckaM. IlpuseneHsl pesyibpTaTel
peanusaluy NPeIOKEHHOrO PELICHNs ISl Y CIIOBUH MHOTONPOXOAHON MPOKATKU HA JBYXKJIETEBOM
pPEBEPCHUBHOM CTaHe. AHajHM3 MOJYYEHHBIX IAHHBIX IMO3BOJIMIJI PACKPBITh (PU3NYECKUN CMBICHT U
YCTaHOBUTH KOJIMYECTBEHHYIO B3aMMOCBSI3b MEXKAY MapaMeTpaMH HauaJIbHON HACTPOHMKH padoumx
KJIeTel IIpU MPOKAaTKe C MOCTOSHHOM CHJIOM MO KJIEeTsIM M MNPONyCKaM MW MOATBEPAUII
11e51ecO00Pa3HOCTh PeAU3aliN TaKUX PEXUMOB AedopMarui Ha NeHCTBYIOIIHMX pPeBEpCUBHBIX
CTaHaX XOJOJHON MPOKATKU

5. Pazpaborana meToanka onpeneneHUs MapaMeTpoB HaYaIbHOW HACTPOHKU pabovmx Kierei
OHO- U JBYXKJIETEBBIX PEBEPCHUBHBIX CTAHOB XOJOAHOW MPOKATKU MPU peaIu3aluy Mpolecca C
MOCTOSIHHOM CcHJION mo KjeTssM u mpomryckaM. C HCMONb30BaHMEM IPEAJIOKEHHON MEeTONUKU
pacyYeTHbIM MyTEM OINPENETICHbl 3HAYECHHUS MapaMeTPOB HAYaJbHONH HACTPOWKM paboumx KieTen
IBYXKJIETEBBbIX peBepCuBHbIX cTaHOB 1400 n 1750 mpu npokaTke >kectu ToamuHon 0,12 n 0,18 Mm u
TOHKUX MOJ0M ToamuHON 0,35 u 0,5 MM, COOTBETCTBEHHO. Pe3yibTaThl pacyeToB MOATBEPINUIN
BBICOKYIO TOYHOCTh M HAJI€XKHOCTb NMPOTHO3UPOBAHMS NTAPAMETPOB HAYAJIbHONW HACTPOHUKH pabounx
KJIETEH PEBEPCUBHBIX CTAHOB I10 MPEAIaraéMoi METOAUKE, YTO MO3BOJIAET PEKOMEHJ0BATh €€ AJIs
MPAKTUYECKOrO UCMOIb30BAHMS.

6. IIpu nmpokaTke TOHKUX B 0COO0 TOHKUX MOJIOC HA PEBEPCUBHBIX CTAHAX, KOT/IA BBITTOJIHAETCS

ycioBue b <6, (rme h,, O, — TONIMHA TOJOCHI HAa BBIXOZE M3 Odara aAeQopMaunud W yrpyras

K

nedopmarus KIeTH, MM) IIPOLIECC PEAU3yeTCsl BCETAa B MPEABAPUTENBHO MPIDKATHIX BAJIKAX CHIIOH
P np - B OTUX YCIOBHSIX NPOKATKHM HAYabHYH HACTPONKY pabouux KieTed PEeBEPCUBHBLIX CTaHOB

1es1eco00pa3HO OCYINECTBIIATh IO CHJIE TMPEIBAPUTENILHOTO MPIDKATHS BAJKOB, YTO ITOBBIIIAET
TOYHOCTb, COKpAILAET MPOAODKUTEIBHOCTh U MO3BOJISIET aBTOMATHU3UPOBATh BBITIOJIHEHUE TaHHOW
orepaLluu.
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.. BACEJIEB, E.A. [IETJIEBAHHBIN, P.O. 3AMOT'MJIbHBIN, O E. [IOTAII

Kaerrep xoHe oTy 0olibIHIIA TYPAKThbl KYIIINIEH MPOLECTi JKy3ere acbIpy Ke3iHAe CYBIK
NPOKATTAY peBepCHBTI CTAHJAPLIHBIH JKYMbIC KJeTiHiH 0acTankbl 0anTtay mapamertpJiepiH
AHBIKTAY

Anparna. Knerrep mMeH erynep OOHBIMEH TypakThl KYII JKYMCAWTBIH IMPOLECTI iCKE achIpy
K€31HJe CYbIK WJIEKTeY pPEBEPCHBTI CTAaHAAPBIHBIH JKYMBIC KJIETTepiH Oacramkel Oamnray
napaMeTpiepiH Kemen aHblkTay omictemeci a3ipieHai (). JKaHa TEeXHUKaHBI KOJAAaHA OTBIPHIIL,
KaJIBIH/IBIFBI MM JKOHE JKYKa *KOJIaKTap MEH MM OOJIaThIH apakTel wiey kesiaae 1400 skone 1750 exi
KabaTThl PEBEPCUBTI MUIPMEHAEPIIH KYMBIC KJIETTEPiH OacTamkpl KyWre KenTipy mnapamMmeTpiepi
anblkTangel. EcenTey HOTHIKeNepl YCHIHBUIFAH onic OOWBIHIIA Kepi OuipMeHAepHAiH OacTarkbl
napameTpIepiH OOJDKay IbIH XKOFaPhl AJITT MEH CEHIMIUIITIH pacTaabl.

Tyitinai ce3aep: KaWTHIMIBI Ui PMEH, JKOJIAK, )KYMBIC TOPBI, TapaMeTp, OacTamkbl OpHATY

Vasilev Ya., Petlyovanyiy E., Zamogilnyiy R., Potap A.
Determining the parameters of the initial adjustment of the working stand of the reversing
cold rolling mills when implementing the process with a constant force by the stands and pass
Abstract. A technique has been developed for the operational determination of the parameters
of the initial adjustment of the working stands of reversing cold rolling mills when implementing the
process with a constant force along the stands and passes ( 7, = cons: ). Using the new technique, the

parameters of the initial adjustment of the working stands of double-stand reversing mills, 1400 and
1750, were determined when rolling sheet with a thickness of both 0,12 and0,18 mm thin strips 0,35

and 0,5 mm. The calculation results confirmed the high accuracy and reliability of predicting the

parameters of the initial setting of reversing mills according to the proposed method.
Key words: reversing mill, strip, working stand, parameter, initial setting
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3.A. YAPAEBA' O.C. ®EMUEHKO', A A. TBIMYEHKO', A 5. ECBOJIAT!,
A K XXYMABEKOBA! E.A. ITAHMH'
"Kaparanaunckuii unaycTpuaibhblii yausepcutet, Temupray, Kazaxcran

IMPOEKTHUPOBAHMUME TOJICTOJIMCTOBOI'O ITPOU3BOACTBA 13 IBETHBIX
METAJIJIOB

AnHHoTauusi. B craTtbe TmpencraBieHbl PeE3yJBTAThl HCCIENOBATENBCKONH paboOThl MO
MPOCKTUPOBAHUIO YHACTKA HJIA MPOU3BOACTBA TOJICTOJIMCTOBBLIX 3arOTOBOK M3 IIBETHBLIX MECTAJIJIOB U
CIUIaBOB. B KauecTBe OCHOBHOI'O MPOEKTHOTO PEIIeHHs MPEIIOKEeHa KOHCTPYKIIUS MPOKATHOTO
CTaHa U3 YECThIPEX K.]'IeTefI, TPHU U3 KOTOPBIX OCYIIECTBIIAOT O6bILIHy1'O MPOKATKY B IIaAKUX BaJIKax.
B nepBoii ket 3a c4eT KOHCTPYKTUBHOI'O UCIIOJHEHHUS MPOQMIIA BAJIKOB 3arOTOBKE MPH MPOKATKE
OMUMO 00KaThsl COOOINAeTCsl AOMOJHUTENBHBIA yPOBEHb Ae(opMaluu CABUTa B TOMEPEYHOM
HaIrpaBJICHUU. A 3a cuer paSHH‘{HOfI CKOpPOCTHU Bpall€HUA BaJIKOB BO3HUKACT COCTOAHUC
KHHEMAaTHYECKOU ACUMMETPHUHU, HYTO IMPUBOAUT K pealn3alu JOMOJHUTCIBHOIO YpPOBHA
neopmauu caBUra B MPOJOJBHOM HAMNpaBleHHH. B COBOKYITHOCTH, peaju3aiusi CIBUTOBOH
3HaKOIEepeMeHHOH nedopMaluy NpUBENET K CYIIECTBEHHOMY IOBBIIIEHUIO YPOBHS NMPOPadOTKU
I/ICXOI[HOﬁ CTPYKTYPbI METAJJIa U YJIYUIICHUIO MEXAHUYCCKUX XaPAKTCPUCTHUK NPU HECU3ZMCHHOM
ypOBHE 00KaTHS.

KawueBble cJioBa: TmpOKaTKa, LBETHbIE METAJUIBI, pelbe(HbIE BAJKH, AaCHUMMETPHS,
MOZIeTTMPOBAHHE.

[TonyueHne BBICOKOKAUECTBEHHOH M KOHKYPEHTOCIIOCOOHOHM MPOAYKLUU SIBJISIETCS OCHOBHOMU
LIeJIBIO JIFOOOTO IPOU3BOJICTBA, B TOM UHUCIIE U JUCTONpPOKaTHOro. OOHAKO, XapaKTepHOH 4epToil s
COBPEMEHHOH TEXHOJIOTHH TOJICTOJIUCTOBON MPOKATKH SIBJIIFOTCS MOHOTOHHAS fiepopMaLius CxaThs,
KOTOpasi c1ado MPOHMUKAET B CPEIHHE CJIOW METaJUIA, YTO MPUBOJUT K AHU30TPONTUH MEXaHUYECKUX
CBOWMCTB B OOBEME 3arOTOBKH M, CJIENOBATENBHO, K CHIDKEHHIO KAa4eCTBA TOTOBOW MPOIYKIIHH.
Haubonee mepCrieKTUBHBIM HAMpaBICHWEM Ui PEIIEHUs] JAaHHOW MpoOJeMBl  SIBJISETCS
MOJIEPHHU3ALUS CYIIECTBYOLUINX TEXHOJIOTUH 1 pa3padOoTKa HOBBIX CIIOCOOOB MPOKATKH JIUCTA.

Yueneimu kadenpsr «OMJI» KaparaHaumHCKOro WHAYCTPHAIBHOTO YHHUBEpCUTETa ObLIO
IIPEICTABJICHO CBOE BUACHUE PELICHAs NaHHOM 3a1a4uu. [Ipeanaraemas TEXHONOrUs TOJCTOJUCTOBON
MPOKATKH BKIIFOYAET B CeOsl MPOKATKY B KIJIETH C pelbe(HBIMH BaJKaMH, UCTIOJHEHHBIMU B BHUIE
TpanenueBUIHbIX BLICTYTIOB M BIIAUH 1O BCEH JuinHe Oouke Bajka [ 1-4], BelpaBHUBaHUE U TPOKATKY
3aroTOBKM Ha TIJagkoil Ooduke 10 Hy)XHOro tumopasmepa. [lamHas pas3pa®oTka IO3BOJIUT
UHTEHCU(UIIPOBATh CHBHUIOBble AehOpMaIH, YTO OOECIEUYUT NOSBICHHE JONOJHHUTEIBbHBIX
IIOTOKOB TEUEHHsI METAILNIA, 4, CIEAOBATEIbHO, U JIyUIIyI0 NPOpaboTKy 3arOTOBKHU 110 BCEMY 00BEMY.

IIpn 3TOM BecbMa NEPCIEKTUBHBIM HANPABICHUEM HCCIEAOBAaHUA B 0OJAaCTH NPOKATKH
SBJIIETCSI PA3BUTHE HOBBIX CHOCOOOB AaCHMMETPHUYHOW mpokaTku [5-9]. Bbeuio mpenioxeHo
peann30BaTh MPHUHLWIN AaCHMMETPHH, HCIIONb3Ysl BBIIEONHCAHHBIE pelbe(HbIE BaJNKU. 3a CYET
KOHCTPYKTUBHOTO HCIOJHEHUs TPO(QUIsl BaJKOB 3arOTOBKE IMPH IMPOKATKE MOMUMO OOXKaTus
coo0IIaeTcst JONOJIHUTENBHBIN YPOBEHb Ne(OpPMAaLIMU CBUTA B MTONIEPEUHOM HAIPABICHHUHU. 34 CUET
Pa3IN4YHON CKOPOCTH BPAILEHUsl BAJKOB BO3ZHUKAET COCTOSIHUE KMHEMAaTUYE€CKOW aCUMMETPHH, YTO
NPUBOAUT K peaNn3aldyl JOMOJHUTENBHOIO YPOBHA nedopMalMd CABUra B IMPOJOIBHOM
HarpasJIeHUU. B COBOKYNMHOCTH, peann3aiys CABUrOBON 3HAKOMIEPEMEHHOH AedopManuy npuBeaeT
K CYIECTBEHHOMY TOBBIIIEHHIO YPOBHs NPOPadbOTKH UCXOAHOH CTPYKTYPbI METaJIa U YJIyUIIEHUIO
MEXaHUYECKUX XapaKTEPUCTHK IMPU HEU3MEHHOM YPOBHE OOKaTHSL.
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Lienbto faHHON paboTbl ABNAETCA BO3MOXHOE MNpeAcTaB/ieHMe peanu3auum  npoekTa
NMPON3BO/ACTBA TOJICTO/IMCTOBbLIX 3ar0TOBOK M3 LBETHbLIX MeTas/I0B C UCMO/b30BaHWEM B CXEME CTaHa
penbedHbIX BaNKOB MU HAIMYUA KWNHEMATUYECKO aCUMMETPUN.

[na yctaHoBKM 060pyl0BaHMA MPOEKTMPYEMOTr0 yyacTKa npejnonaraeTca caenarb NpUCTPomnky
mex gy nabopatopueii A-100 n nabopatopHbim Kopnycom b. JTabopatopus A-100, HaxoANTCS B «A»
kopnyce HAO KapWyY, B KOTOpOIi HaXxoaMTCA CTaH BUHTOBOM npokaTku 10-30, BbICOTON 5M, umeet
TPaHCMOPTHbIE BOPOTa pasmepomM 3*4 m, obuias naowanb naéopatopum 1955 m2 o6vem 977,5 m3.
MnaH Lexa nokasaH Ha pucyHke 1

1- rMApPaBINYeCcKUin npecc; 2 - KaMepHas neyb COMPOTMBAEHUSA; 3-BONOYW/bHBINA CTaH; 4 -
Tpybuartasa neyb CONPOTMBAEHUS; 5 - nabopaTopHbIA CTaH BMHTOBOM npokaTku 10-30; 6 -cknag
macna; 7 - TpybuaTas neyb CONPOTUB/IEHUA [/1S Harpesa 3aroToBOK; 8 - ycTaHOBKa AN NPOKaTKK
TONCTOrO nucta; 9 - npuem 3arotosok; 10 - komnpeccop; 11 - wWANGOBaNbHO-MONNPOBA/bHbIN
CTaHOK; 12 - OTpe3HOi CTaHOK; 13- cTennax NS UCXOAHbIX 3aroToBoK; 14 - canas3koBasi nuna
ropsivei pesku; 15- KpaH-CbeMHUK GalleHHOro Tuna; 16 - cTennax rotoBoi NpoayKuuw.

PucyHok 1 -TlnaH yyacTtka

Ha npoekTMpyemMoMm y4yacTke A/if NMoAy4YeHUs BbICOKOKAYeCTBEHHOr0 TO/ICTO/IMCTOBONO NpokaTa
OyaeT yCTAaHOBMEHO cnefytoliee 060pyA0BaHUE:

- Tpy6yartas neyb CONPOTUBIIEHNA AJ1A HArpesa 3aroTOBOK;

- CTaH MNPOKaTKW TONICTOr0 INCTa,;

- CTON A4N1 NpuemMa npoLe(opMrpoBaHHbIX 3aroTOBOK.

YcTaHOBKa A1 NPOKATKW TONCTOro nMcTa 6yaeT COCTOATb U3 YeTbipex KneTeid. MepBas Knetb
COCTOMT M3 Mapbl BaJIKOB C penbe()HON MOBEPHOCTbIO. BTopas KieTb COCTOMT M3 Mapbl BajlKoB C
rnafkoli MOBEPXHOCTbIO, AN NEPBUYHOr0 BblpaBHUBAHWUA 3arOTOBKW. TpeTbs M yeTBepTas K/eTb
TaK)Xe COCTOUT U3 Ba/KOB C [N1ajKON NOBEPXHOCTbIO, AN1A fa/ibHElLero npornaxnsaHus 3aroToBokK.
O6Lwmii BUL yCTaHOBKYM NpeAcTaB/ieH Ha pUCYHKe 2.
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1 - pefyKTop; 2 - aneKTpoaBuratesnb; 3 - LWecTepeHHasa KNeTb; 4 - WNWUHAENMb; 5 - CTaHUHa;
6 - penbedHbI BaNoK; 7 - rnagkuii Banok
PUCYHOK 2 - O6WwuiA BUA YCTaHOBKN A5 TONCTONIMCTOBOI MPOKaTKK

3aroToBKOW AN NPOKATKM CAYXAT MNCTbl NPAMOYTONbHOM (hopMbl, pasMepamn h x b x | = 10715
X 200 x 350 mm. 3aroToBKM MOCTYynarwT Ha CKnag, rge Mx OoCMaTpmBarT WM 3a4yMuialoT. 3aTem KX
MoLaKT Ha CTeNNax v TPaHCMOPTUPYIOT K HarpeBaTeNbHbIM Meyam.

CyTb npouecca fAehopMMpoBaHWA 3aroTOBOK Ha [JaHHOW YCTAHOBKe TakoBa. McxogHas
3aroToBKa MOJaeTca K neywn, rge npomcxoguTt ee HarpeB. Harpetaa pgo temnepatypbl 300°C,
3aroToBKa Mo crewuuanbHOMY Xenoby nofaeTcsa K NpoKaTHbIM pefibeHbIM BankaM MepBOi KNeTw,
KOTOpbIe 3a CYeT CU/1 KOHTAKTHOIO TPEHWNSA 3aXBaTbiBaKOT €€ B 3eB Ba/IKOB. PefibehHble BaSIKN MeT
pasHyt CKOpPOCTb BpallleHUs, Tak Kak MpoKaTka aCUMMETpPUYHas. Y r1oBas CKOPOCTb BEPXHEro Baska
90 pag/c, a HUxHero - 60 pag/c.

[anee 3arotoBka nonafgaet BO BTOPYK Napy BalKOB C [/1afjKON MOBEPXHOCTbIO. YTrnoBas
CKOPOCTb 3TWX BafKOB paBHa 62 pag/c. 3aroToBka B 3TUX Baskax MNpeTepneBaeT MepBUYHOE
BblpaBHMBaHWeE, TaK Kak nocne npoxoja B pe/bedHbIX Ba/skax OHa npuobpena 3uraaroobpasHyto
thopmy.

Mocsne 3TOro 3aroToBKa NPOXOAUT Yepe3 TPeTbIo Mapy BasJKOB, KOTOpas TakXe UMEEeT rnaakyto
MOBEPXHOCTb. YTnoBas CKOPOCTb 3TMX BanKoB paBHa 65 pag/c. B 3Tmx Baskax npoucxogut
He3HauMTeNbHOE 06XXaTue 3aroToBKKU - 15% OT MCXOAHOWN TONLLMHBI.

[Janee 3arotoska nonagaeT B MOCNEAHION0, YETBEPTYIO Napy rnagkux Baskos. Y rnosas CKOPOCTb
3TUX BaNKOB paBHa 67 pag/c. Ha gjaHHOM 3Tane NPoMCcXoAaMT 06XXaTue BanKamMu 3aroToBku Ha 15 %
OT TO/NWMWHbI NOMyYeHHOM B TpeTbeil nape BaskoB. Cxema npoLecca MPoKaTKy npejacTaB/ieHa Ha
pucyHke 3.
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PrucyHok 3 - Cxema npotiecca npokaTku

Mocne TOro, Kak 3aroToBKa BbIlIa U3 YCTPOMCTBA A/ TONCTO/NMCTOBON MNPOKaTKW, OHa
nonajaeT Ha NOAbeMHbIV CTOM, e cana3koBas Musa ropsyein pesku, B cryvyae Heo6XOAMMOCTM
obpe3aeT npofeopMUpoOBaHHbIE 3aroTOBKW. [locne 06pe3ku KpaH-CbeMHUK 6alleHHOro Tuna
MOAHOCUT rOTOBbIE JINCTbI Ha CTE//1aX FOTOBOWN NPOAYKLUMW. B KOHEYHOM 3Tare Yepe3 TPaHCMOPTHbIEe
BOpOTa rOTOBblE /INCTbI MOCTYNalT B TPY30BYH MalUWHY, MOC/e Yero 3KCnayaTupykTcs Mo
HY>XHOMY Ha3Ha4eHuio.

WccnepoBaHMe HOBOM TEXHONOrMU TO/ICTONIUCTOBOM MPOKaTKM Obl10 NPOBEAEHO NYyTeM
KOMMNbIOTEPHOro MogenvposaHusa B nporpamme DEFORM-3D. [ns NOCTpPOeHUs reoMeTpPUYEecKnx
Mofenein 3aroTOBKM U MHCTPYMeHTa 6bl1 MCNOMb30BaH NporpamMHbii KoMnieke «KOMIMAC», B
KOTOPOM cO3faBasiucb 06beMHblE MOLENN, KOTOPble 3KCMOPTUPOBAIUCL B COBMECTUMbIA opmaT
STL. CxeMbl BankoB, cnpoektTupoBaHHble B «<KOMITACE» npefcrtaBneHbl Ha pUCYHKe 4.

a 6 B r
a- Banku c 3a3opom 10 mm; 6 - Banku c 3a30pom 12,5 mm; B - Basku € 3a30pomM 15 MM; T -
Ba/IKU C rNaZikoi NOBEPHOCTbHHO
PrucyHoK 4 - CxeMbl BasKoB

PenbedHas MoBepxHOCTb BASKOB MNpefCcTaBineHa B BUAe KOMbLEBbIX MPOTOYEK, 06pasyroLimnx
BbICTYMNbl U BNagUHbI TpaneyMeBULHON OPMbI NO BCeI ANMHE BOYKe Banka 1 pacnosioXeHHbIX Moj
yrnom 90° rpagycoB K OCY NPOKaTKW. Bbl0 NPUHATO pelleHne 0 pa3paboTKe BalKOB C COXpPaHeHUeM
BE/IMYMH PacCTOAHMA B MEXBa/KOBOM 3a30pe, T.e. Ba/IKOB C pPaBHbIM OTHOLUEHMEM BbICTyMa K
BnagnHe. KOHCTPyKL WA 3a30pa B pefibeHbIX BasJiKax npefcrasBieHa Ha pUCcyHke 5.

Vicnonb3oBaHve TakuMX BaskoB MMEET NPEUMYLLECTBO nepej HepaBHbIM OTHOLLUEHMEM BbICTyna
K BNafuHe, TaK KakK npu npokaTtke NoMUMO CABUTra UMEETCH 1 06XKaTuhe Ha HaKNOHHbIX y4acTKax, Kak
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B CBOK O0OYepefb MCMNO/Mb30BaHME HepaBHbIX BbICTYMOB MO3BO/SAET peasn30oBaTb TOJILKO CXEMY
4YMCTOBOrO CABMra.

[OnvnHa 604kn BankKoOB BO BCeX cnyyasax paBHa 500 MM, a wupuHa Banka - 200 mm. Ounametp
npeanaraeMoro Basika ¢ pefibeHO NOBEPXHOCTLIO N0 6ypTam cocTaBnseT D = 200 MM, AnnMHa 604KK
b6 = 500 mm. CKOC NPOTOYKM Ha BbICTYNax W BnajuMHax coctasnset 45°.

PucyHok 5 - KOHCTpYKLMA 3a30p0B pesibeHbIX Ba/IKOB

B pesynbTarte nocne nmnopta ainnos reometpuu B nporpammy DEFORM 3D 6b1/i1 NONyYeHsbl
TP  KOMMbLIOTEPHBIX MOAenn (PUCYHOK 6), cocToAwMX U3 4-x nap nocfefoBaTe/ibHO
pacnosioXXeHHbIX MPOKATHbIX Ba/IKOB. Banku nepBoW KNeTu ABNAAIOTCA penbeHbIMU B KOTOPbIX
3arotoeka npeTtepnesaeTr (OPMOM3MEHEHWE W MOABepraeTca CABUTOBOMY [AeOpMUPOBAHUIO.
BTopas » TpeTbs K/IeTM OCHaleHbl BankaMyW C T[1agKon 60YKOW, KOTOpble chyxaT fans
pasrnaxusaHmua MOPMON3MEHEHHO 3aroTOBKM C LeNbI0 BO3PALLLEHUS ee MCXO4HbIX FeOMeTPUYecKnx
napameTpoB. N8 AanbHeilero npornaxmeaHus, NpuGAMKEHHOMY K MOMHOCTbIO BblPpaBHEHHOMY
NNCTY 6blna [OCTPOEHa 4-as Napa BaKoOB C rNafKoin NOBEPXHOCTbLIO.

3aroToBKM NpefCcTaBnAlT cO60 NUCT NPAMOYronbHOW ¢opmbl. lMepBas 3aroToBka WMeeT
pasmepbl h x b x | = 10 x 200 x 350 mm. BTopas 3aroToBka nmeet pasmepbl h x b x | = 12,5 x 200 x
350 mmM. TpeTbs 3aroToBka nmeet pasmepbl h x b x I = 15 x 200 x 350 mm.

B kauecTBe MaTepuana s 3aroToBKM 6bln Bbl6paH aflOMUHWIA, TaK Kak OH /Ierko rnopnaeTcs
Jeopmaumun. Mpy KOMNbIOTEPHOM MOAENMPOBaHUM MNpoLecca WCNob30BaUCh ClefytloLme
TEXHO/IOTMYECKME napaMeTpbl:
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- MpokaTtka npoBogunack Npu KOMHaTHOM Temnepatype 20°C;

- Temnepartypa 3aroToBKu nepeg npokatkon coctasnset 300°C;

- KoagpduumneHT TennonposogHocTn cocTtasnset 7000 Bt/(m2e« °C);

- KoagpduumneHT TpeHua 0,7;

CkopocTb BpaweHus sankos: Vi=90 pag/c V2=60 pag/c.

CHayvana 6blna CnpoeKTMpoOBaHa 3aroToBka 6e3 [ONOMIHUTENbHBIX AepXaTenei, HO B npoLecce
3aX0X[JEHNA 3aroTOBKM B MEPBYO Napy PefibeBHbIX Ba/lkOB, KOHEeL, 3arOTOBKW Hayan [BUratbCcs
BepTeKasbHO M3-3a aCUMMETPUYHOM CKOPOCTW BA/IKOB, YTO MeLIano AasibHeiLleMy MPOXOXAEHWUIO
3aroToBKW B BasiKW. [103TOMY, ObI/I0 PELIEHO CMPOeKTMPOBaTb LOMOMHUTE/NbHE [epXKaTeNn, B BUAe
ABYX M-06pa3HblX NNacTWH, KOTOPble MPUAEPXKMBAIOT 3aroTOBKY B CAYX CTOPOH. Takum o6pasom,
3arotoeka Hayasna 6e3 npobnem 3axXo4uUTb B BaJIKW.

PrcyHok 6 - MoaennpoBaHue npoLecca NpoKaTky TONCTONNCTOBOW 3ar0TOBKM

Becb npouecc NpokaTkym MOXHO pas3fennTb Ha YeTblipe OCHOBHbIX 3Tana. Ha nepeBom 3atane
npeaBapuTesibHO HarpeTyl A0 TemnepaTypbl MPOKAaTKU 3aroTOBKY MOJat0T B BaJKOBbIA Y3en
NPeLN0XeHHON KOHCTPYKLMU N OCYLLeCTBNAKOT B NEPBOM MPOX0oLe eAWHUYHOe obxaTne bypTamm
NMPMBOAHbLIX BANKOB [0 MO/HOTO 3amnofiIHeHMs MOJMIOCTU pyybeB MeTanioM (pucyHok 7). ocne
NpokaTkM B 1-0M KNeTn Ha MOBEPXHOCTW 3aroTOBKU (POPMUPYHOTCS Yepeaylolinmecs BbICTYMbl U
BNaguHbl B BUAE CErMeHTOB TpaneuueBuaHOW opmbl (PUCYHOK 7a). C Lenblo nepBOHaYanbHOro
BblpaBHMBAHMWSA MOBEPXHOCTW NPOMPUINPOBAHHON 3ar0TOBKWN MOCNE NPOKATKW B pesibe(HbIX Bankax
NPOM3BOAMTLCA MPOKaTKa B KneTu 060pyfoBaHHON BankamMu C rnafgkon 604YKOM (PUCYHOK 70).
CosgatoTcs ycnosus ang obecneyeHns 3HaKONEPEMEHHOr0 TeyeHUsA MeTanna Npu BblpaBHUBAHUM
MOBEPXHOCTW packata npu NpokaTke B [NafKUX Bankax C COXpaHeHWem WCXOLHOW (opMbl
3aroToBKW. B TpeTbem Npoxoje 3aroTOBKWU TakxXe Oblav npoLe@opMupoBaHbl B KNETU C rafjKumm
6oykamun ¢ HebonbWMM 06XaTveM (PUCYHOK 7 B). B ueTBepTOl nape BanKOB 3aroToBKa nosiyvaet
He3HauynTeNlbHOe 06XaTue AN OKOHYaTe/IbHOr0 BblpaBHMUBaHUA NUCTa (PUCYHOK 7 T).
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a - gehopMmnpoBaHune B penbeHbIX BasiKax;
6 - fechopmmpoBaHmne BO BTOPOI Nape rnagkux BasikoB;
B - Ae(hopMUpOBaHve B TPETLEN Nape BaKoB;
r - fehopmupoBaHue B 4-0i nape BasKoB
PrvcyHoOK 7 - OTanbl npoLecca NPpoKaTKu

PaccmMoTpuM (hopMOM3MeHeHMe 3aroTOBKM MO BCEM 3Tanam MpPOKaTKW. VICXofHble 3aroTOBKU
npeacTaBnsieT coboii NUCT NPaBUNbHOW NPSMOYTObHON POPMbI € BbICOTOI 10 MM, 12,5 MM 1 15 MM
(pucyHok 8).

PrucyHok 8 - NMonepeyHoe ceyeHne UCXOLHbIX 3aroTOBOK

Mocne nNpokaTtkym B MepPBON KNeTW NUCT NPUOGPEN 4epeayrowmMecs BbICTYMNbl WM BNAAWHbI
TpaneunesnaHON (HOPMbl UAEHTUYHbIE pefibeHbIM BankaM. BbicOTa 3aroToBOK MO KPUTUYECKUM
Toykam cocTasfigetr 20 mm, 12 mm 1 30 mm. Bo BTOpOomM npoxofe MPOUCXOAUT BbipaBHWBaHMeE
3aroTOBKM MO CEYEHMIO, 33 CHET TEYEHMA MeTas/ia B Harnpas/eHUN HauMEeHbLLEro ConpoTUBIIEHNS -
B CTOPOHbI 3@ CYET UCKPWUB/IEHHOTO NPogung (PUCYHOK 9).

B
a- 3aroToBka TonwmnHom 10 mm (amnantyga 20 mm); 6 - 3arotoBKa TONWMUHOK12,5 MM
(amnanTyga 25 Mm); B - 3arotoBka TonWmnHon 15 mm (amnamtyga 30 mm)
PucyHok 9 - MonepeyHoe ceyeHne Npodnnsa nocne NPoKaTKN B pefibeHbIX BasiKax

Mocne NpokKaTKW Ha TPeTbeM MPOXOAe CTano NPOUCXOLUTb YMeHbLIEHWe rpebHel no BbiCOTe
npu 3TOM TOJ/ILMHA 3aroTOBKWM MO CEYEHUI0 OCTaeTcs Heu3MeHHOW. B nocnegHem npoxofe
NMPOUCXOAUT OKOHYaTe/IbHOE BblpaBHMBAHWE rpebHEN, MNpu 3TOM MPOUCXOAUT He3HauyuTeNbHOe
yLliMpeHve 3aroToBku. Mo nonyyeHHbIM pesyibTatam MOLeIMpoBaHUsA MOXHO CAenaTb BbIBOA O TOM,
4YTO YCTaHOBKa Tpex nap rnagkux Bankos, NOCNeA0BaTeNbHO, MO3BOMAET BbIPOBHATbL 3arOTOBKY
nocne npoxofa Ha pefibeHbIX Bankax (pucyHok 10).
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B
a- 3aroToBKa TONWMHONK 10 MM; 6 - 3aroToBKa TONWMNHOK 12,5 MM;
B - 3aroToBKa TOAWMHONK 15 MM
PucyHok 10 - onepeyHoe ceyeHre 3aroToBKM nocne nocnegHero 4-ro npoxoga

BbIBOAbl

MpvBeaeHbl pesynbTartbl WCCMefOoBaHUA MpoLecca MPOKaTKuM TOJICTONMCTOBOrO MeTasna no
TEXHOM0rMKN, BKIOYaloLWed B cebs NPOKaTKy B pefibe(HbIX BasKax W BblpaBHUBAHME 3arOTOBKU Ha
rnafkori 6ouyke. Mpy npokaTke B BaJKax C pefibeHON MNOBEPXHOCTbIO MPOUCXOAWUT BHEApPeHue
TpaneuneBUAHbIX CErMEHTOB BbICTYMNOB B Te/10 3aroTOBKM U 3a CYeT 0COOEHHOCTEN CBOEN (POopMbl
BbITECHAOT YacTuubl MeTanna B yrnybneHua BnagvH. B pesynbTate fAaHHOro npotecca
OCYLLLeCTBNAETCA WHTeHCU(MKauma cABUroBoi pgedopmauuy ¢ 06pa3oBaHMEM Ha MOBEPXHOCTU
3aroTOBKY YepefyHoLMXCs BbICTYMNOB 1 BNaguH B BUAE CErMeHTOB TpaneumeBuiHON (POpMbI.

Mpu npokaTke B MNepBO nape rnafkmx BasJKOB npeobnagaet Aedopmauus, WMeroLWwas
CXMMaAKLWMA XapakTep, BO BTOPOW Mape rfagkux BankoB - gedopmanms 3HaKONepemMeHHOro
Xapakrtepa. 34ecb B 1t060M BepTMKa/JIbHOM CEYEeHUW 3aroTOBKWM BO3HMKAaeT KOHTAaKT MeTanna C
Ba/IKaMun Ha 06enX NMOBEPXHOCTAX - BEPXHEN U HUXHEW, YTO NPUBOAMUT He TOIbKO K CXXAaTWUI0 B 30HaX
rpebHei, HO M K PacTAXEHUI0 Ha HAKNOHHbIX yyacTKax. TpeTba W yeTBepTas napa rnagkux Bankos
Oblna npegHa3HayveHa 4na fanbHenlero NpornaxXmBaHna 3aroToBK1, NpUBANKEHHOMY K NOTHOCTbIO
BbIPaBHEHHOMY JIUCTY.
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TycTi MeTanaapaaH KacaaFaH KajablH Ta0aKThI OHAIPICTI k00aay

Angarna. Makanaga TycTi MeTangap MeEH KOpBITIAJapiaH >KacajlfaH KaJblH TaOaKThI
IaibIHIAManapapl OHIIpyTre apHaJIFaH ayMakTbl JxoOanay OOHBIHINIA 3€pTTEy KYMBICTAPbIHBIH
HoTwKenepl kentipinareH. JXoOaHbIH Herisri memiMi peTiHae TOpT OUIIKTEH TYPaThlH TanTay
KOH/IBIPFBICHIHBIH JU3alHbl YCBIHBUIAAbI, OJIAPJBIH YINEyl TYpaKThl TamTayabl Teric Oimkrepne
JKy3ere aceipapl. bipiHi kierTe poiaukTep npouIiHIH KYPBUIBIMIBIK OPbIHAATYbIHA OaHIaHbICTHI,
TanTay Ke3lHAe NadblHOaMara KpICyaH 0acka, KeNIeHEH OarbITTa bIFbICYy Ae(OpMalMsICBIHBIH
KOChIMINIA JeHredi Oafikamanel. bimikrepmiH opTypii afHaNy KbUIIAMIBIFbIHA OalIaHBICTHI
KMHEMATUKAJIBIK aCUMMETpHsI KyH1 maiina Oosaabl, Oyi1 OOUITBIK OaFbITTa BIFBICY Ae(OPMAIIUSCHIHBIH
KOCBIMINIA JEeHreiiH JKy3ere acelpamgbl. Aybicnaibl AeopMalusHBI Ky3ere achblpy METaJIbIH
OacTankpl KYpbUIBIMBIH 3€PTTEY AEHI€HIHIH €9yip *KOFapbUIAybIHA KOHE TYPAKThI KbICY IEHreHiHIe
MeXaHUKAJbIK CHITATTaMaJIapAbIH JKaKCapybIHA OKENE/].

Tyiiin ce3aep: TanTay, TyCTi MeTanaap, Oenepii OLTIKTEp, aCHMMETPHSI, MOJIEIBIIEY.

Z.A. Charaeva, O.S. Fedchenko, A.A. Tymchenko, A B. Esbolat,
A.Zh. Zhumabekova, E A. Panin

Design of thick-sheet production from non-ferrous metals

Annotation. The article presents the results of research work on the design of an area for the
production of thick-sheet billets from non-ferrous metals and alloys. As the main design solution, the
design of a rolling mill consisting of four stands, three of which carry out conventional rolling in
smooth rolls, is proposed. In the first stand, due to the design of the roll profile, an additional level of
shear deformation in the transverse direction is reported to the workpiece during rolling in addition
to compression. And due to the different speed of rotation of the rolls, a state of kinematic asymmetry
occurs, which leads to the implementation of an additional level of shear deformation in the
longitudinal direction. Together, the implementation of shear alternating deformation will lead to a
significant increase in the level of study of the original metal structure and improve mechanical
characteristics at a constant level of compression.

Key words: rolling, non-ferrous metals, relief rolls, asymmetry, modeling.
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MPHTH 621.882.6:658.516.1

N.A. OCUIIEHKO!, C.H. PEILIAX!
'HanuonaneHas MeTannyprudeckas akaaeMus Ykpaunsl, T. Juenp, Ykpauna

ITPUMEHEHUE TOHKOJIUCIIEPCHOI'O KPEMHHUCOJIEPXKAIIETO
MATEPHAJIA CYXOU I'ASOOUYNCTKH ®EPPOCIIVIABHOI'O ITPOU3BOJICTBA
B ®OPMOBOYHBIX CMECAX

AnHoTanus. OIHUM U3 COBPEMEHHBIX HANPABJICHUH TOBBIIIEHHS KAaueCTBA W CHU)KECHUS
ce0eCTOMMOCTH JIUThSl OOIIEMAIINHOCTPOUTENPHOTO HAa3HAYEHUsI SBIISIETCS COBEPIICHCTBOBAHUE
(OPMOBOYHBIX U CTEP)KHEBBIX XUMHUYeCKH-TBepaeromnx cmeceit (XTC) Ha ocHOBe dochaToB mmu
optodochopHOil KHCTOTHI. B Hacrosiimee BpeMsi B KadeCTBE OTBEPAUTENIEH MAHHBIX CBSI3YIOLINX
MaTepHaJIOB HCIOJB3YIOT IbUIEBUIHbIE XUMHUYECKH AKTUBHbIE MaTepuanbl. llosToMy mouck u
pa3paborka >¢¢eKTHBHBIX W Hemoporux oteepautenedn miasi docdarHeix XTC akTyagpHOE
HAIpaBJICHHE B MPOLIECCE TOMYUYECHUS OTJIUBOK BBICOKOI'O KAuecTBa MPU CHUIKEHUHU YHEPro3aTpaT U
MaTepHaIOEMKOCTH MPOU3BOACTBA. B Hacrosimel paboTe maH XUMHYECKHH COCTaB U (U3NIECKHE
XAPaKTEPUCTUKN TBUIM Tra3004ucTku mnpousBoncTBa ¢eppocwmuus (IITTID), pesynbraTe!
ornpenesneHus: TexHoJornueckux cBoicTB pocharHeix XTC ¢ ITI'TID. YcTaHOBIEHO, YTO YPOBEHb
$U3NKO - TEXHOJOTMYECKHUX CBOWCTB paspadoraHHblx cuinkopochaTHeix XTC orBewaer
TpeOOBaHUSM, MPEOBABISAEMBbIM K TOZOOHBIM CMECSIM, a HMX BBICOKas IMPOYHOCTb IO3BOJISIET
UCTIOJIB30BATh CMECH HE TOJIbKO Kak ()OPMOBOYHBIC, HO U KaK CTEPIKHEBBIE /ISl BCEX IISITH KJIACCOB
CJIOJKHOCTH CTEPKHEH.

KawueBble cioBa: cMech, MbUTb Ta3004HUCTKH, JUCIEPCHOCTh, OpTodochopHas KHCIOTA,
MPOYHOCTD, Ta30MPOHULIAEMOCTb, KUBY4€CTh, KOHKYPEHTOCIIOCOOHOCTh

B nuTeitHOM NpPOM3BOIACTBE MPEUMYINECTBEHHOE OONBUIMHCTBO OTIIMBOK (~80%) momydaroT
crocobom nuThst B mecuanbie (opmbl [1]. ITlosromy, paspaborka u BHenmpenue 3(pQeKTUBHBIX
coctaBoB (hoc(aTHBIX XMMHYECKH — TBEPACIOIIUX CMECEe Ha OCHOBE IHCIEPCHBIX BTOPHUYHBIX
MaTepHaJiOB U OTXOJ0OB METAJIITY PrUdeCcKOro U APYrHX MPOU3BOICTB C LIENbIO MOBBIIICHNS KAYeCTBA
U CHWKEHHS CTOMMOCTH OTJIMBOK - OJHO M3 TMEPCIEKTHUBHBIX HANpPaBJIEHUH B JUTEHHOM
NPOM3BOJICTBE, a HCCJIECNOBAHUS, HANpaBiIeHHble Ha pa3paboTky U BHeApeHue 3(QeKTuBHOM
TEXHOJIOTUN YTHJIN3ALUHU OTXOJIOB, SIBJISIFOTCS AKTYaJIbHBIMHU.

B Hacrosiee BpeMs MPOBEAEHBI NCCIEAOBAHMUS OCHOBHBIX TEXHOJOTMYECKHX CBOICTB, YCIOBUS
00pa3oBaHUs 1 yIIABIUBAHMS CHITMKOCOAEPIKAIIETO MbUIEBUAHOTO MaTepraa (0TX0Aa) ra3004HCTKU
ACIUPALIMOHHBIX CUCTEM IIPH MPOU3BOACTBE (peppocuiuiius [2, 3]. YCTaHOBIEHO, YTO MPOU3BOACTBO
beppocrnIus  CONMPOBOXKIAAETCS 3HAYMTENIBHBIM KOJWYECTBOM IIBUIETa30BbIX BBIOPOCOB B
atmoctepy [3], comepkammx KpemMHe3eM B TOHKomucrepcHoMm Buae (MeHee 50 mkwm). ITostomy,
YTHJIM3ALUs] TAaKUX TBEPABIX OTXOIOB HE TOJBKO MOBbICHIA Obl 3()(EKTUBHOCTH MPOHM3BOACTBA
beppocrnLus, HO B YIIYUIIHIIA S5KOJOTHYECKOE COCTOSIHIE OKPY KAIOLIEeH Cpembl.

Cyxast mbplIb ra3009MCTOK (MUKPOKPEMHE3EM) SIBJSIETCS. OHUM U3 MAJIOPEATN3yeMbIX OTXOHO0B
U MOCTABJISIETCS TOBAPHBIM MPOIYKTOM, B OCHOBHOM, JUJIsl IPEANPUATHIH CTPOUTENbHOW HHIYCTPUU
WIA B TPOMU3BOACTBE OrHeymopos [3, 4]. Ilbutera3soBble TPOAYKTHI, yAadseMble W3 IEYH,
HANpPAaBJSIIOTCS HAa CyXyK Tra3004ucTKy (TkaHeBble QuubTpbl). Cyxas NbUIb Ta3004YHCTKU
npou3BoACcTBa (peppocuuius (MUKPOKpEMHE3eM) MPEeACTaBseT coOOH MUCIEPCHBIN MaTepual,
cocrosimuii U3 yactui cepudeckoii popmer. [TbUTb ra3009UCTKH UMEET pa3Mep YaCTHI] BbIle 1 MKM,
MO3TOMY €€ OTHOCAT K rpyOOmUCIepCHBIM CHCTEMaM - TO €CTh 3TO T'€TePOreHHas TUCIIePCHAs
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cucreMa ¢ aMOp(HBIMU (OMOKCUI KPEMHHs) M YAaCTHYHO KpHCTAIHMUecKUMH vacturamu SiOs.
Xumuueckuii cocras [II'TI® npuseneH B Tabmune 1.

Tabmuua 1 — Xumuuecknii cocras [T TID

VY neapHas Hacrwimnas
Si0; | Al2O3 | CaO | MgO | Fe203 | Na2O | KO | C | S | mmm. | moBepxHOCTB, | Macca,
M2/KT /™
80- | 18- | 0.4- | 051-| 0.2- 0,8-
95 8.6 2.6 1.3 45 0,7 1,3 1,010,2 17 22000 0,18-0,23

II'TI® npencrasisier coOOH TOHKOANCIIEPCHBII MaTepHall CBETIIO-CEPOro IBETA C BIAKHOCTHIO
1%. ITo naHHBIM XapBKOBCKOI'O HHCTUTYTA “JHEProcTasp’, pa3padoTaBIIero TEXHUYECKHE YCIOBUS
Ha nbib TY YV 14-5-157-87, kpeMHHUCTas TNbUTb MMEET MJIOTHOCTb 240 kr/M>, konumuecTBeHHas
dpaxiust meHee SO mxm cocrasisieT 10 S0 %.

Onpenenenne m3merenns: Maccsl nopourka II'TI® npu npokanusanmu (Tabnaumna 2) mokasaio,
YTO, MakCUMaljibHasi motepst macchl npoucxoaut npu 500-900 °C. Ilo-BuauMoMy, Takas MOTeps
Maccel O0yCJIOBJIEHA IpoLieccaMi AeKapOOHHM3alMK U BBIFTOPAHHEM OCTaTOYHOIO YIJeponja U3

IITTID.

Tabnuua 2 — Mi3MeHeHne Macchl MOPOIIKOOOPA3HBIX MATEPHUAJIOB IPH MPOKATUBAHUU

Temnepatypa, °C 100 200 300 400 500 600 700 800 900

IToreps MacChl
e, % 27 | 28 | 28 | 28 | 30 | 32 | 38 | 39 | 40

IIbute  mpousBoAcTBa (EeppPOCHIIMLINS  MOABEPraid  peHTreHoda3zoBoMy (pUCYHOK 1) u
nuddepeHInaTbHO-TEPMHUYECKOMY (PUCYHOK 2) aHaJTU3aM.

75 65 55 45 35 25 15
20, rpan
Pucynok 1 — Pentrenorpamma I TID.
Xapakrepuctuueckue nmuku pearreHorpammsl [T TI® nokaszanu Hanu4me B uccienyeMoii mpobe

BBICOKOTEMITEpAaTypHOTO kBapua u Y- FexOs ¢ xapakrepabiMu Makcumymamu (d- = 4,25; 3,33; 2.45;
2,18; 2,08; 1,98; 1,54 am) u y-Fe;03 (d- = 4,22; 3,70, 2,94; 1,77; 1,68, 1,60 um) [7].
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Pucynok 2 — Jlepusarorpamma 11 TID.

He3HaunTenbHbI 3K303(h(heKT npu TemnepaType 560 OC, o4yeBMAHO, CBfi3aH C Mpoueccamu
feKkapboHM3auMn  COeAMHEHWIA KanbUMA W MarHusi, a TakXe HEeKOTOpPbIMKU XUMWUYECKUMMU
npesBpaLleHMamMmn NblfbHbIX (a3 (MepexogoM Marremuta B rematut a-Fe203) B npobe [7,8].

MeTOLOM CBETOBO MUKPOCKOMNMUM MOCPeACTBOM NOAAPMU3aLMOHHOI0 MMUKpockona «Monam Ji-
213» Oblfa pacCMOTPEHA MUKPOCTPYKTYpa uccnegyemoro matepuana (puc. 3).

PucyHoK 3 - MUKpPOCTPYKTYypa NonmMpoBaHHOro aHwnuga Mrrd B oTpaXXeHHOM CBETE,
yBenunyeHune 105, HUKONW napannenbHbl () 1 npo3payvyHoro wnuda MNrid s npoxofsiem caeTe,
yBenunyeHune 135, HUKONKN napansefibHbl (6)

YCcTaHOBNEHO, 4TO MUKpOCTpyKTypa [IT1P xapakTepusyetrcd HaanyMem LIAPOBUAHLIX WU
YrnoBaThblX, HeNpaBUIbLHO 06/1IOMOYHBIX 3epeH cunmunaos xenesa (FeSi). B oTpaxeHHOM cBeTe B
MrNe HabnopatoTca 3epHa rematuta (a - Fe203) - ¢ oTpaxaTe/lbHOW CNOCOO6HOCTHIO R = 25 1
KpacHOBaTbIMW BHYTPEHHVUMMW pediekcamu.

Llenbto gaHHOI paboThl 6bIN0 MCCeA0BaHNE BO3MOXHOCTU npumeHeHus MIM® B cocTtaBax
thocdatHbix XTC € MONHOW WAW YACTUUYHOW 3aMEHON Ae(UUMTHBIX U JOPOrMX KOMMOHEHTOB
TPaAMLMOHHO MUCMONb3YEMbIX 415 POCHATHbIX CUCTEM B TaKUX CMECSX, CHUXEeHUS cebecTommocTu
OT/INBOK, & TaKXXe MOBbILLIEHNSA NX KayecTBa M Kak CleiICTBME KOHKYPEHTOCMOCOOHOCTN Ha MMPOBOM
PbIHKE.

PaHee B pa6botax [5,6] O6blnnM onucaHbl paspaboTaHHble cocTaBbl POPMOBOYHLIX XTC ¢
MCNO/Ib30BaHWEM BTOPUYHbIX 4UCMEPCHBIX MaTepuasioB 3N1eKTPOMeTanlypruyeckoro nponM3BoACTBa.
3TN PopMOBOYHbIE CMecH Bbiv CO3LaHbl HA OCHOBE atoMO(OCHaTHON CBA3KE: Mblfb, COAEPXKALLYHO
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OKCHJIbI aJTIOMHHHS, 3aTBOpsuTH opTodochopHoil kucnoroi. B manHolt padore Obutn paszpaboTaHb
COCTaBbl XUMHYECKU-TBEPACIOLINX CMECeH, ¢ HCIOJb30BAHMEM KPEMHE3EMHUCTOH MBI CyXOH
ra3004UCTKH U OpTO(OCHOPHON KHUCIOTHI B KadeCTBE IBYXKOMIIOHEHTHOTO CBSI3YIOIIEro, a B
KAQ4eCTBE HAIMOJHUTENSI UCIOJNb30BAIN KBapueBblii mecok. (COOEHHOCTBIO pa3pabOoTaHHBIX
crTKOQoCchaTHBIX KOMITO3ULIMI SIBIISTIOTCS] BBICOKHE TPEAEIIbl MPOYHOCTH Ha cxkaTtue (4-6 Mlla) u
ra3onpoOHUIIAEMOCTH TP MHUHUMAJIBHOM KOJIMUECTBE BHECEHHOro cBsi3yromero. To ecTs,
pauMoHATIbHASE Macca KPEMHE3EMHCTON MbUIH cocTaBiisieT 1-5%, oprodochopHoii KuciaoTe! 3-5%.

BBox B coctaB pocharoconeprkameii CBA3KH KPEMHE3EMHUCTON MBLUTH 00ECIIEYHIIO TTOBBILICHNE
npouHoctu paspadoranHbix XTC B pesynbrate oOpasoBaHus CHIUKO(POCHATHBIX COSTHMHEHU.
O6pasubl chopmoBanHbie U3 XTC BbIAEPKUBAIIN HA BO3AYXE.

CaoticTsa pa3padorannbix coctaBoB X TC ¢ I[II'TI® npusenens: B Tabmure 3.

Tabnuua 3 — CoiicTBa pa3padboTtansbix pocatabx XTC

CgoiicTBa Conep>xanne B cmecu IIT'TID, % (mo macce)
IIpenen npoyHocTH npu 0 1 2 3 4 5 6 7 8 9 10
pactsbkeHuu, Mlla, gepes
S\ N <t < O N ) D~ v
14 o A — <t = o) <, — Q) “ en
o S o o o o — — — — —
o
1y o) ') o < o) ~ v O
3y 8 Q| o A I Y= I o © A | SR <.
=) (e} (e} — — — —_ —_ — —_— (@]
— Al Al o0 [ag) Al
24 4y o |le | |lo [ Y | T |8 |2 |« | =
o (e} — — — (o " < <
() () (@] ) () \O () ) ) (=) ()
I'azonpoHnLaeMocTsb, 2 = a = e Q S S 2 2 S
eH N N on @\ @\ [a\| (a\| — — — —
o~ e o
© o < o o
S o0 n N IS o
Ocpimaemoctb, %o (omacee) | & | & |2 | o | S | S | © o o S
o o o = = = o o

ITo pe3ynbraram paboOThI TAKXKE YCTAHOBJIEHO, YTO (POPMHUPOBAHHE MPOUHOCTHBIX KOHTAKTOB
B pa3paboranHbix XTC JIHHEHHO 3aBHCHUT OT KOJHMYECTBA CBS3YIOIIUX MaTepuanoB. Kak BHIHO
NOJIydeHHble (PU3MKO - TEXHOJIOTHYECKHE CBOWCTBA pa3padoraHHBIX cuimkodochaTapx XTC
OTBEYAIOT TPEOOBAHMSM, NMPEIBSIBIIEMbIM K TAKIM CMECSIM, a BBICOKAsl MPOYHOCTD Pa3pabOTaHHbBIX
KOMITO3ULIMI TTO3BOJISIET MCIIONIb30BATh CMECH HE TOJIBKO Kak ()OPMOBOYHBIE, a4 U KaK CTEPIKHEBBIE,
JUTs1 BCEX ISITU KJIACCOB CIIOXKHOCTH CTEPKHEN. BbICOKast NPOYHOCTH U ra30NpOHULIAEMOCTD U PYyTUe
TEXHOJIOTUYECKUNA CBOMCTBA MPEJIOKEHHBIX CMECeH MO3BOJSIIOT HX PEKOMEHIOBaTb AJIs
U3TOTOBJIEHUS CTepKHEH M (HOpPM NPH MOJYUEHUH MEJKUX, KPYIHBIX U MAaCCHUBHBIX CTaJbHBIX U
YYT'YHHBIX OTJINBOK. Pe3ynbTaTsl paboThl MO3BOJSIIOT CHU3UTh SHEPrO- U MaTE€PHAJIbHBIE 3aTPAThI
NpU  TPOM3BOACTBE  BBICOKOKAYECTBEHHBIX  OTJIMBOK M OOECNEYHTb  IOBBILICHHE
KOHKYPEHTOCIIOCOOHOCTH JAHHOM MPOAYKLUHUH HA MUPOBOM PBIHKE.

BeiBonbl.  Paspabotanbl  cOCTaBbI  XOJNIOJHO-TBEPACIOIINX  (OPMOBOYHBIX CMeced ¢
UCTIOJIB30BAHMEM IIBUTH TAa300YHUCTKH MPOM3BOACTBA (PeppOCHIINIUS. Y CTAaHOBJICHO BIIMSIHHUE
KOJINYECTBEHHOTO cocTaBa (pocdaTHOH CBA3KU Ha OCHOBHBIE TEXHOJIOTHUECKUE CBOMCTBA U (PH3HKO-
MEXaHHYECKHE CBOWCTBA U BPEeMEHHOU uHTepBas ucnonb3oBanus pocharaeix XTC. [ToareepxneHa
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11e51eco00Pa3HOCTh UCIIONB30BAHUS Pa3padOTaHHBIX (POPMOBOYHBIX CMECEH B MPOM3BOJACTBEHHBIX
YCIIOBUSIX.
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TEXHOJIOTUYECKUX CBOMCTB (POC(ATHBIX XOJNOTHO-TBEPACIOIINX CMecell ¢ no0aBKamMH IMBLIH
aCTIMPAllMOHHON YCTaHOBKM [poOseHuss OOKCHTa W arJIOMEPalMOHHON IbUTM MYJIbTHUIMKIIOHA.
//MeTtamnyprudeckasi 1 rOpHOPYAHAst MPOMBIIIIIEHHOCTh.-2001.-Ne 5.- C.37-39.

HU.A. Ocunenko, C.W. Permsix

deppoKopbITIAa OHAIPICIHIH KYPFAK ra3AaH Ta3apTy YIIiH KYpPaMbIHAA KpeMHHI 0ap ycak
AUCTIEPCTI MATEPHANABI KOJIAHY MEePCHeKTHBANAPDI

AHHoTanus. JKanmbl MammHa jkacay MakKCaThIHAAFbl KYHMalaplblH CarachlH apTThIPY MEH
ap3aHOaTy/bIH Ka3ipri 3amaHrbl OarbITTapbelHbIH Oipi docharrap MeH opTodocdop KBILIKBUIBI
HET131H/Ie KaJbINTay MaTepruaigapbl MEH ©3€KTlI XUMHISUTBIK KaTAHTATBIH KOCTIAJIAP B! (XM) JKETUIIIPY
Oonbin Tabbutanbl. Kasipri yakeiTTa OChl OailIaHBICTBIPFBIIITAP YINiH KATAUTKBIIITAP PETIHAE IIaH
TOpPI3Al XUMISUIBIK Oencenni martepuannap koinaneiianel. Conneikran FM ¢ocdater yin triMai
JKOHE ap3aH KATaWTKBILITApAbI 13/1€y JKOHE JaMBITy JKOFaphl carajbl KyHManapasl any MpoLeciHae,
COHBIMEH Oipre eHIIPICTIH SHEPTHUS MIBIFBIHBI MEH MATEPUAIIABIK IIBIFEIHBIH TOMEHAETY 1€ MAHBI3IbI
OarpiT Oonbim Tabbutambl. byn skymeicta Qeppocunnumii ennipicinin (DGKFP) ras Tazapty
IIaHBIHBIH XUMIUIBIK KYpambl MeH QU3HKaIbIK cumattamanapsl kentipiared, DGKFP-men ¢ocdar
HM-niH TexXHOJOTHSUIBIK KACHETTEpIH aHBIKTAY HOTIDKENEpPl  KEeNTIpUIreH. O3ipJieHTeH
cunkodochar KoCHaNapbIHBIH — (PU3UKA-TEXHOJNOTUSIIBIK ~ KACHETTEPiHIH JAeHredi ochbiHman
KOCTIaJlapFa KOWbUIATBIH TaJlANITAPFa COMKEC KEeJIeTIHI aHbIKTAJAbI KOHE OJIAPIBIH JKOFaphl OEpiKTIr
KOCTIaJIap/ibl TEK KAJBINITAY PETIHAE FaHA €MeC, COHBIMEH KaTap IIbIOBIKTBIH OapiblK Oec Kypaesitik
KJIAChI YIIiH 63€K PEeTiHe Ae KOJAaHyFa MyMKIHIIK Oepei.

Tyiiin ce3mep: ¢deppocwnuuMii OHAIPICIHIH KOCHACHI, Ta3 Ta3apTydaH aJblHFAH I[IAHBI,
IUCTIEPCUSIIBIFBL, OpTO(GOCOp KBIIKBLIBL, OEpIKTIri, ra3 OTKI3TiUITIr, eMipuieHmiri, Oacekere
KaOimeTTiir.

L A. Osipenko, S.I. Repyakh
Prospects of application of fine-dispersed silicon-containing material of dry gas
purification of ferro-alloy production
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Annotation. One of the modern directions of improving quality and reducing the cost of casting
for general machine-building purposes is the improvement of molding materials and core chemically
hardening mixtures (CHM) based on phosphates and orthophosphoric acid. Currently, dust-like
chemically active materials are used as hardeners for these binders. Therefore, the search and
development of effective and inexpensive hardeners for phosphate CHM is an urgent direction in the
process of obtaining high-quality castings while reducing energy consumption and material
consumption of production. In this work, chemical composition and physical characteristics of the
dust of gas cleaning of ferrosilicon production (DGCFP) are given, the results of determining the
technological properties of phosphate CHM with DGCFP. It was found that the level physical and
technological properties of the developed silicophosphate mixtures meets the requirements for such
mixtures, and their high strength allows the mixtures to be used not only as molding, but also as core
for all five classes of core complexity.

Key words: mixture, dust from gas cleaning of ferrosilicon production, dispersity,
orthophosphoric acid, strength, gas permeability, survivability, competitiveness.
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K.A. HOT'AEB, I I. MCABEKOBA
KaparanauHckuil nHAy CTpUAIbHBIN yHUBEpCUTET, I'. Temupray, Kaszaxcran

KOMIIBYOTEPHOE MOJIEJIMPOBAHUE CHUJIOBOI'O BBAHMQI[EPICTBHﬂ
JPOBUMOI' O MATEPHUAJIA 1 PABOYEI'O OPI"AHA NTEKOBOU IPOBHUJIKH

AHHoOTanus. B crathe paccCMOTPEHO KOMIIBIOTEpPHOE MojenupoBaHue cpencramu Autodesk
Inventor cHI0BOTO B3aUMOAEUCTBHS paboUeii MOBEPXHOCTH MPOOSIIHUX IUTUT MEKOBON APOOUIIKH C
KyCKaMH TOPHBIX MopoA. B xone MoxenupoBaHus onpeaesieHbl 3HAYeHUST MAKCHMAJTbHBIX Harpy30K,
NEUCTBYIOIME HA TIOJABMKHYIO W HETMOJBHKHYIO IIEKH CO CTOPOHBI APOOMMBIX MAaTepPHUAaJIOB.
CornocraByieHue pe3yJbTaTOB KOMITBIOTEPHOIO MOIEIHPOBAHUS C JAHHBIMHU PACYE€TOB, MOJTYYSHHBIX
NyTeM aHAJUTHYECKUX BBIYMCICHUH, IMOKA3aJlo, YTO PACCMOTPEHHBIH METOA KOMITBIOTEPHOTO
MoneaupoBaHusi cpeacreamu  Autodesk Inventor mMmo3BOMsIET MONYYUTH JOCTATOYHO TOYHBIE
XapPaKTEPUCTHKH CHJIOBOIO B3aUMOJEHCTBUS APOOMMOro Marepuana U pabodero opraHa IIEeKOBOM
OPOOHITKH.

Kawuesbie ciosa: CuioBoe B3auMoOjeicTBHe, Harpys3ka, npobneHue, IekoBas IpoOuika,
MOJIETUPOBAHUE.

Bo MHOrMX OTpacisiX MPOMBILUIEHHOCTH Il KPYTIHOTO U CPEIHEro ApoOJIeHus], pa3InuHbIX MO
NPOYHOCTH W XPYNKOCTH TOPHBIX TMMOPOJ IMHPOKO TMPUMEHSIOTCS IIEKOBbIE APOOHIIKH,
OTJIMYAOLIHNECS] TIPOCTOTONH KOHCTPYKLMHU U BBICOKOH HamexHOCThiO [1]. OnHako HesddekTuBHAs
CXeMa CHJIOBOrO B3aHMO/EHCTBUsI paboyeli MOBEPXHOCTH APOOSIIIUX IUIUT ¢ KYCKaMH TOPHBIX TTOPOL
HE MO3BOJIIeT O0ECMeYHTh MOJIHOE UCIONb30BAHNE MOTEHIMATbHBIX BO3MOXKHOCTEH APOOMIKH U
NPUBOAUT K TAKMM HEraTHBHBIM IMOCJEICTBHSIM KaK BBICOKUE dHepreTHdeckue 3atpatel (o1 7 1o 20
KBT-4/T) 1 moBBIIEHHBIN U3HOC Mpodsmux mwiuT [2]. IToaromMy padoThl MO UCCIEAOBAHUIO TIPOIECCa
B3aUMOJEHCTBHSI HHCTPYMEHTA C APOOHMBIM MAaTEPHAIOM SIBJISTFOTCS aKTY aJIbHBIMH.

B Hacrosiiee Bpemst 17151 pacyeTa [eKOBbIX APOOUIOK MPUMEHSIIOT KaK aHATUTHYECKHUE METO/IbI
pacuera [1], Tak U COBpeMEHHbIC KOMITBIOTEpHBIE MeTOoAbl MoaenupoBaHus [3,4]. CoBpeMeHHBIE
METOIbl KOMIIBIOTEPHOI'O MOJAEIHUPOBAHUS TO3BOJSIIOT 0Ojiee TOYHO MATeMaTHYeCKU OIMUCATh
CHJIOBOE B3aUMOIEiCTBHE APOOMMOro MaTepraia U padodero opraHa eKoBOH IPOOUIIKH C yUeTOM
KOHCTPYKTHUBHBIX OCOOCHHOCTE# U mapaMeTpoB paboThl MAIINH, CBOWCTB MaTepUaa.

OcoOblii MHTEpEC BBI3bIBAET KOMITBIOTEPHOE MOICIUPOBAHUE CHIIOBOTO B3aHMMOICHCTBUS
apobuMoro marepuana M padodyero opraHa INEKOBOW APOOWIKH MpH APOOJIEHUH MaTepUAJIOB C
Pa3NUYHBIMU PU3UKO-MEXaHUIECKUMHU CBOMCTBaMU. OTHUM U3 MHCTPYMEHTOB IS PEIIEHUS] TaHHOM
3amaun siBisiercs: Autodesk Inventor — KOMIUIEKC MPOrpaMMHOro oOecrieueHHst AJsl BBITOJHEHHUsI
MPOEKTOB OOJIBIIUX MALIMHOCTPOUTENIbHBIX Y3JI0B, KOTOPBIA BKJIFOYAET Cpenbl JBYMEPHOrO H
TPEXMEPHOro NMapaMeTPU4eCKOro MPOSKTUPOBAHUS, & TAK)KE MHKEHEPHOTro aHanu3a [S].

KomneroTepHOE MOIEIHPOBAHNE CHIIOBOTO B3aUMOAEHCTBUS IPoOUMOTro Marepuaia u padbouero
OpraHa IeKOBOH APOOMIIKH OCYIIECTBIIIEM C TIOMOIIBIO MOAY IS «/[nHaMHUeCcKOe MOIETUPOBAHUE)
cucreMbl Autodesk Inventor. [Ipouecc MmonenupoBanust B MonyJie «JlnHaMU4Ieckoe MOIETUPOBAHUE)
OCYLIECTBIIACTCA MO Clenyroei cxeme [6].

1. B crangaptHOM pabouem okpyskennn Autodesk Inventor co3marores «KecTKHe» MOICOOPKH,
TO €CTb I'PYIIbI JeTajel, KOTOpble OyayT ABUraThCsS OTHOCUTEIBHO APYT APyTa.

2. B monyne «/luHaMu4eckoe MOIETMPOBAHUE» 33IAF0TCS TUIIBI COETMHEHHUS OACOOPOK MEKIY
coboit U3 MMerolerocs mnepedHs (BpalleHHe, CKOJIb)KEHUe, KaueHHe, Pa3MYHble KOHTAKTHBIE
B3aUMOJAEHCTBHSL, NPy KUHbI, TOJKATENN U T.11.).
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3. OnpepgenaioTtca napamMeTpbl  COefMHeHUs  (rpaBuTaums, TpeHwe, AeMndupoBaHue,
HaNI0XXEHHbIE ABUXEHNSA N pPas/INYyHble BHELLHWE CUNMbI).

4. 3anyckaetca npouecc umurtauuu paboTbl - 3afaeTcs Bpems paboTbl M BPEMSA BbIMO/HEHUA
KaXAoro Liara.

5. MpousBoguTcA aHanu3 pesynbTaToB - ONPeLenaTCs MONOXKEHUA [feTanein, CKopocTw,
YCKOPEHUSA, PEAKTUBHbLIE CUJIbl U KPYTALLME MOMEHTbI, ABMXYLLNE CAMIbI U UX MOMEHTbI.

6. [na onpegeneHus nNpPoOYHOCTW feTanell METOLOM KOHEYHbIX 3/1EMEHTOB [JaHHbIe,
CMOfLEeNnpoBaHHble B Moayne «[uHamnuyeckoe MOAeNMpoBaHWe» B cpefy «AHann3 Hanps>XKeHuin»
Autodesk Inventor, rge onpefensetca feopmauns getaneii B npouecce paboTbl, 3anacbl NPOYHOCTU
N 3KBMBANEHTHbIE HaMPSXeHNS.

[nsa KOMNbOTEPHOTO MOAENNPOBaHNA BblOpaHa L eKoBas A4PoOuUIKa CO CMOXHbLIM ABUXKEHUEM
wekn C-60 co cnefyroWmMmMM XapaKTepUCTUKaMK:

MpuemHoe oTBepcTtue - 400 x 600 Mm;

Pa3mep Kycka MCXO4HOr0o mMatepuana, Hanbonbwuii - 350 Mm;

LLnpuHa pasrpy3oyHoi wenm - 40-90 mwm;

Mpon3soanTeNbHOCTb - 15-60 T/u;

MouwHoCcTb ABuratens ocHoBHoro npueoga - 30 kBrT;

YacToTa BpalleHuns Bana rnasHoro - 180 06/MuH;

abapuTHble pa3mepbl 6e3 npmeoga L X W x H - 1650 x 1588 x 1050 mMm.

FeomeTpuyeckas mMofenb LEKOBON Apobunkm C-60 (pucyHOK 1), co3fgaHHas C MOMOLLbHO
nporpammbl SolidWorks [7], umnopTupoBaHa B rpaduyeckunii Mmogynb Autodesk Inventor, rge mexay
OTAENbHbIMW 31EMEHTAMU YCTaHOB/IEHbl COOPOYHbIE 3aBUCUMOCTM, KOTOPbIE B MOCNeAYOWEM Oblin
NCMONb30BaHbl AN  ONpefenieHns HEeKOTOPbIX KWUHEeMaTUYeCKMX nap, Heob6XoAuMbIX —Ans
MO/LEeNMPOBaHNSA JMHAMUYECKON paboThbl.

PucyHok 1- F'eomeTpuyeckas Mogenb LLeKOBOW Apobunkm C-60

44



BECTHUK K'Y Ne 4 (31) 2020 r.
Paspen 2. «<MalunMHOCTpoeHne. TexHOMornyeckme MallnHbl 1 TPpaHcnopT»

B avHaMuueckyo mMofenb Takxe f006aBUIM reOMeTpuYeckue Tena, UMUTUpYLoLWme ApobrumMble
mMartepuvasnbl, B3aMMOLENCTBMSA KOTOPbIX NPU MOAENMPOBAHUM C MOABUXKHOW M HEMNOABVKHOW L eKaMu
APOOUNKN ONpeaenatoT Harpysku, AeCTBYOLLME Ha 3N1EMEHTbI LLEeKOBOW APO6UIKN.

B pesynbTate MOLeNMpPOBaHMUA CUMIOBOI0 B3aUMOAENCTBUA APO6MMOro maTepuana u paboyero
opraHa LWeKoBON Apobunkn (PUCYHOK 2) onpejeneHbl 3HAYeHUS MaKCUManbHbIX Harpysok,
[eicTBYyIOLLMe HA MOABWKHYIO M HEMOABVKHYHO LLEKM CO CTOPOHbI APO6MMbIX MaTepmanos (PUCYHOK

3).

PUCyHOK 2 - MogennpoBaHue CM0BOr0 B3aMMOelicTBusA 4pobumoro matepmnana n paboyero
opraHa LWeKoBoin apobunku

[ns fanbHenwero aHannsa, pesynbTaTbl MOLENIMPOBAHMA 3KCMOPTMPOBaHLI B Nporpammy Excel.
ConocTtaBfieHMe pe3y/bTaTOB KOMMbIOTEPHOro MoAennpoBaHma (MakcuManbHas Harpyska - 432,7
KH) ¢ paHHbIMM pacyeToB (415,8 kH), NOAyYeHHbIX NyTeM aHaNIUTUYECKUX BblYMCNEHUA [2],
nokKasano, YTO PacCMOTPEHHbI MeTOZA KOMMbITEPHOro MoAennpoBaHus cpegctBamu Autodesk
Inventor no3BosseT MOAYYUTb JOCTATOYHO TOYHblEe XapaKTepUCTUKM CUI0BOr0 B3aUMOAENCTBUA
Jpo6MMOro matepuana n paboyero opraHa LWeKoBoOi Apoounky (pacxoXxaeHune B BEIMYMHE 3HAYEHUN
MaKCMMasbHbIX Harpy3oK He npesbiwakT 5%).

Takum 06pa3om, MOXHO cAenaTb BbIBOL O TOM, YTO METOA OCYLLECTBNEHUS KOMMbIOTEPHOIO
NHXXEeHEepHOro aHanusa cpefgcrteamm Autodesk Inventor no3BonseT CHU3UTL 3aTpaTbl HA NPOBeAEHME
nccnefoBaHnWiAi MO ONTUMM3ALMKM CXEMbl CW/IOBOTO B3aMMOJENCTBUS paboyveil MOBEPXHOCTU
APOOALMX NANT LWEeKOBON APOOUIKMN C KyCKaMU FOPHbIX MOPOJ 3a CHEeT 4ONOMHEHUS AOPOTroCTOAWMX
hU3NYECKNUX MOJEeNeil rpaMOTHO NMOCTPOEHHOI KOMMbIOTEPHOW MOJENbIO.
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6)
a- Ha MOABUXHYIO WeKy; 6 - Ha HEMOABMXHYHO LUEKY
PUCYyHOK 3 - 'padmk M3MEHEHMA HArpPy30K Ha 3/1EMEHTbI LLLEKOBO APO6BUIKN

[na panbHeiwero aHann3a, pe3ynbTaTbl MOLENMPOBaHNA 3KCNOPTUPOBAaHbI B Nporpammy Excel.
ConocTaBfieHMe pe3y/ibTaTOB KOMMbIOTEPHOr0 MOLENNPOBaHUA (MakcuManbHas Harpyska - 432,7
KH) ¢ paHHbiMu pacyeToB (415,8 KkH), NoMyYeHHbIX MyTemM aHaIUTUYeCKUX BblYUCNEHWUIA [2],
nokasasio, YTO PacCMOTPEHHbI MEeTO[ KOMMbIOTEPHOrOo MOenupoBaHus cpefcteamu Autodesk
Inventor no3BoONSET MOMYYUTb [LOCTATOMHO TOYHbIE XapaKTePUCTUKU CU/I0BOTO B3aMMOAeNCTBUS
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apodumoro Marepuaia u pabouero oprana eKOoBOI APOOITKH (PacXOXKISCHHE B BETUIHHE 3HAYCHUN
MaKCHUMAaJIbHBIX HArPy30K He MPeBbIIaoT 5%).

Takum 00pa3oM, MOXKHO CIeNaTh BBIBOI O TOM, YTO METOJ OCYLIECTBIEHHS KOMITBIOTEPHOIO
WH)KEHEPHOro aHanu3a cpeacrsamu Autodesk Inventor mo3BonsieT CHU3UTD 3aTpaThl Ha MPOBEACHUE
UCCIIEIOBAHMIA 1O ONTHMU3ALMU CXEMbl CHJIOBOTO B3aMMOAEWUCTBUS padouell MOBEPXHOCTU
APOOSIIHX TUTUT LIEKOBOH APOOHITKHY € Ky CKaMH TOPHBIX MOPO 38 CYET JOIMOIHEHHS TOPOTOCTOSILITIX
$u3nIecKux MoAeeH rpaMOTHO MOCTPOSHHON KOMIBIOTEPHON MOZEIIBIO.
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K.A. Horaes, I'. /1. UcabekoBa

¥YcaTbUIATBIH MATEPHAJ MEH KAKThI YCATKBIIITBIH KYMBIC OPraHbIHBIH KYIITIK 63apa
JcepJiecyiH KOMIBIOTEPJIIK MoAeJAey

Angarna. Makanana >KakThl YCATKBIITBIH YCaTy TaKTaJapbIHBIH J>KYMbIC O€TiHIH Tay
JKBIHBICTAPBIHBIH KECEKTEePIMEH KYINTIK e3apa opekerrecyiH Autodesk Inventor kypanmapbiMeH
KOMITBIOTEPJIIK MOJAETBIEY KapacThIpbUlFaH. Mopenbaey Ke3lHAe YCaKTalaTblH MaTepuaiaap
JKaFbIHAH KO3FAJIMalibl JKOHE KO3FAJIMAMTBHIH KAKTapFa ocep €TETIH MaKCHUMAaJAbl JKYKTeMEJIEePHAiH
MOH/Iepl aHbIKTAIAbl. KOMIBIOTEPIIiK MOZETBIEY HOTIKEIEPIH aHATUTUKAIIBIK €CEeNTeyIep apKbLIbl
aNBIHFAH €CenTey NepeKTepiMeH canmbicThipranna, Autodesk Inventor kemeriMeH KOMITBIOTEPIIK
MOJIENbACYAIH KapacThIPbUIFAH 9JiCl YCaKTaJFaH MaTepHal MEH JKaKThl YCAKTaFbIIITHIH JKYMBIC
OpPTaHbIHbIH KYLITIK ©3apa OpeKeTTEeCYlHIH HAKThl CHIATTaMaJapblH alyFa MYMKIHOIK OepeTiHiH
KOPCEeTTI.

Tyiiin ce3aep: Kymrik e3apa acepiiecy, )KYKTeMe, YCaTy, *KETEK, )KaKThl YCATKBIII, MOIEIIEY .

K.A. Nogyaev, G.D. Isabekova
Computer simulation of the force interaction of the crushed material and the working
body of the jaw crusher
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Annotation. The article considers computer modeling by means of Autodesk Inventor of the
force interaction of the working surface of crushing plates of a jaw crusher with rock fragments. In
the course of modeling, the values of the maximum loads acting on the mobile and stationary cheeks
from the crushed materials were determined. Comparison of simulation results with the data of
calculations obtained by analytical calculations, have shown that the method of computer simulation
tools Autodesk inventor allows one to obtain exact characteristics of the force interaction crushable
material and a working body of the jaw crusher.

Keywords: Force interaction, load, crushing, jaw crusher, modeling.
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COMPUTER SIMULATION OF THE OPERATION PROCESS OF THE ASYMMETRIC
PLANETARY VIBRATION EXCITER

Annotation. The article deals with computer modeling by means of Autodesk Inventor of the
operation process of an asymmetric planetary vibration exciter, the treadmill of which is the inner
surface of the roller shell of a road roller. During the simulation, the kinematic and dynamic
characteristics of the process were determined. Comparison of the simulation results with the data of
theoretical studies obtained by methods of analytical mechanics showed that the considered method
of computer simulation by means of Autodesk Inventor makes it possible to obtain fairly accurate
characteristics of the processes of operation of an asymmetric vibration exciter.

Key words: Vibration, vibration exciter, planetary, vibration, modeling.

Modern vibration machines, in particular road rollers, are mainly equipped with unbalanced
vibration exciters with a circular and symmetrical direction of vibration of the driving force [1]. At
the same time, an increase in the dynamic characteristics of unbalanced vibration exciters to improve
the efficiency of vibration machines can also have negative sides. For example, when an unbalanced
vibration exciter with increased dynamic characteristics is installed on a roller, the driving force
generated by it can equal or exceed the static pressure force on the weight of the roller, then when it
acts towards the roller frame, it will tend to tear the drum away from the compacted surface [2].

Currently being developed asymmetric planetary vibration exciters with a different shape of a
treadmill can provide a directed driving force and a multi-frequency nature of oscillations, which will
increase the efficiency of vibration machines [3]. However, asymmetric planetary vibration exciters
have not yet found widespread use. There are several reasons for this situation, and one of them lies
in the imperfection of existing methods for calculating the parameters of asymmetric planetary
vibratory machines [4]. The calculation methods can be improved on the basis of a comprehensive
study of the effectiveness of asymmetric planetary vibration exciters.

One of the effective methods for studying dynamic systems, which include asymmetric planetary
vibration exciters, is the simulation of its operation using modern software systems for computer
engineering analysis. The use of modern software systems for computer engineering analysis opens
up wide opportunities for assessing the functional and resource properties of machines and
mechanisms at the design stage, as well as optimizing design parameters and operational factors [5].

Let us consider the simulation of the operation of an asymmetric planetary vibration exciter, the
treadmill of which is the inner surface of the drum shell of a road roller (Figure 1) [2]. For simulation
we chose the Autodesk Inventor software package, which includes a module for modeling and
analyzing the dynamic characteristics of mechanisms in motion under various operating modes and
load conditions [6]. Simulation modeling in the Autodesk Inventor software package was carried out
according to the scheme described in [7].

49



BECTHUK K'Y Ne 4 (31) 2020 r.
Paspen 2. «<MalunMHOCTpoeHne. TexHOMornyeckme MallnHbl 1 TPpaHcnopT»

Figure 1 - Diagram of an asymmetric planetary vibration exciter

Initially, the geometric model of an asymmetric planetary vibration exciter in the form of an
assembly (Figure 2), assembled from individual solid-state elements by imposing dependencies and
establishing connections between them, is stationary in the "Dynamic Modeling” module, i.e. has no
degrees of freedom. In order for the model to become mobile, it is necessary to create the necessary
kinematic pairs between the elements of the asymmetric planetary vibration exciter. The Dynamic
Simulation module offers an extensive set of kinematic pairs. It provides both standard types of
kinematic pairs and various special types that help describe the operation of gear and worm gears
with movable and fixed axles, belt and chain drives, cam mechanisms, ratchet and pinch gears, as
well as set elastic links and three-dimensional contact between bodies.

In our model, we used kinematic pairs: "Rotation" (between the carrier and its axis, between the
runner and the leader), "Prismatic" (between the carrier and the carrier), "Rolling: cylinder-curve"
(between the inner surface of the roller shell and the runner). On the kinematic pair "Rotation"
between the carrier and its axis, forced movement with a rotation speed of 6000 deg / s (1000 rpm) is
set. To establish the mass characteristics, the materials of the components are specified (carbon steel).
Trace points are assigned to the slider to measure movement, speed and acceleration during operation.

In the course of the simulation, the kinematic and dynamic characteristics of the asymmetric
vibration exciter operation process were determined, the graphs ofthe changes of which are reflected
in the "Graphics Output Device" window (Figure 3). For further analysis, the simulation results were
exported to Excel (Figure 4). Comparison of the results of computer modeling with the data of
theoretical studies [2, 3, 8], obtained by methods of analytical mechanics, showed that the considered
method of computer modeling by means of Autodesk Inventor allows you to obtain fairly accurate
characteristics of the processes of operation of the asymmetric vibration exciter.
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Figure 2 - Geometric model of an asymmetric planetary vibration exciter

Figure 3 - Modeling and displaying the results on the graphics window
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Figure 4 - Export of simulation results to Excel program

Thus, the developed model of the asymmetric planetary vibration exciter, as well as the method
of computer modeling by means of Autodesk Inventor, can reduce the cost of its design and study by
complementing expensive physical models with a well-constructed computer model, and the
simulation results can be used in designing new ones and improving existing ones, vibration exciter
designs.
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ACHUMMeETPHSIIBIK ~ TUIAHETAPJBLIK  AipUIAI  KO3ABIPFBIIMITBHIH  JKYMBIC  NpOLeCiH
KOMIIBIOTEPJIIK MoJe/ibaey

Angarna: Maxkanana »akThl YCATKBIIITBIH YCaTy TaKTaJaPbIHBIH )KYMbIC OETIHIH Tay

Makanazga aCHMMETPUSIIBIK TIIAHETAPJIBIK 1P KO3IBIPFBIMBIHBIH JKyMbIC TiponeciH Autodesk
Inventor keMeriMeH KOMITBIOTEPJIIK MOAEIIBIEY KapaCThIPbUIFAH, JKYT1PTEK JKOJIBIHBIH KbI3METIH JKOJI
KaTOKTapbIHBIH Ol KIIECIHIH 11Kl OETiHIH XXUeKTepl arkapaasl. Monenbaey OapbIChIHIA MTPOLECTIH
KUHEMATHUKAJIBIK JKOHE IWHAMMKAJBIK CHITATTAMajapbl aHBIKTAIABl. Monenbaey HOTHXKeIepiH
AHAIUTUKAJIBIK MEXaHWKA OHICTePIMEH ajIblHFaH TEOPHSUIBIK 3epTTeyJIepdiH AepeKTepiMeH
canpicTeipranaa Autodesk Inventor kemeriMeH KOMIIBIOTEPIIIK MOZENBACYIIH KapaCThIPBIIFAH 9/IICI
ACHMMETPHSUIBIK T PLIAL KO3IBIPFBILIBIHBIH KYMBIC TPOLECTEPiHIH HAKTHI CHITATTAMAJIAPbIH aJyFa
MYMKIHIIK O€peTiHIH KOpCeTTi.

Tyiiin ce3aep: Jipin, mipiial KO3ObIPFBIMIBIHBIH, MIAHETAPIIBI, TEPOEITIC, MOIETBIEY.

K.A. Horaes, H.B. Axmerranuna, Puag Taxa Anb-KacacOex,
A A. Atikeesa, C. XK. Keigpipbaesa

KomnboTepHoe MoaenupoBaHue mnpouecca padoTbl ACHMMETPHUYHOIO IJIAHETAPHOIO
BHOpPOBO30yAUTE IS

AHHoTauus. B crathe paccCMOTpeHO KOMIBIOTEPHOE MojenupoBaHue cpencTBamu Autodesk
Inventor mpouecca paboThl ACHMMETPUYHOTO TIAHETAPHOTO BUOPOBO3OY ANTEIIS, OETOBOM TOPOKKOM
KOTOPOMY CIIY’KUT BHYTPEHHsISI MOBEPXHOCTh OOeualiku Basiblla JOPOXKHOrO KaTtka. B xome
MOACIINPOBAHUA OMNPCACIICHBI KUHEMATUYCCKUE W AUHAMHUYCCKUEC XAPaKTCPUCTUKH TMPOLECCa.
ComocraBiieHHe Pe3yJIbTaTOB MOJECIUPOBAHUSA € JAHHBIMH TEOPETUYECKUX HCCIIETOBAHMIA,
MOJIYUYCHHBIX MECTOdaMU aHAJIUTHYECKOU MECXaHUKH, IIOKas3ajo, 4YTO paCCMOTpeHHbeI METOAO
KOMITBIOTEPHOTO MOAenupoBanust cpeacreamu Autodesk Inventor mo3BoNsSET MONYYUTh JOCTATOYHO
TOYHBIE XaPAKTEPUCTUKH MTPOIIECCOB pabOThI ACUMETPUYHOTO BUOPOBO3OY TUTEIS.

Kmouebie caoBa:  BuOpanus, BUOpOBO3OyOWTENb,  IJIAHETAPHBINA,  KOIeOaHHE,
MOZIeJTUPOBAHHE.
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IKapafaHabl UHOAYCTPUANBLIK YHUBEPCUTETI, TemipTay K., KasakctaH

«ABC-4» CMETA/NblI BAFOAPTAMANDBIK KEWWEHAI K¥PbIJIBICTA KONJAHY

AHpgaTtna. byn makanaga Kypbinbicta «ABC-4» 6arfapnaManblK KelleHiH naiiganaHy Typanbi
anToinagbl. Makanaga Oarfapnamajgafbl apTypni ecenTey aAicTepi, artan aWTkaHfa: 06asanblk-
WHLEKCTI ecenTey afici XXaHe pecypCTblK aAic Typasbl antbinagbl. «ABC-4» Xyiieci UHBECTULUANBIK
npouecTiH, 6ap/blK KaTbiCyLblnapbl: obanay, mepgirepaep MeH KypbliiblC TancbipbiC 6epyLwinepi
CMEeTasblK XX8HEe PecypCTbiK Ky)KaTTaMaHbl 93ip/ieyre apHasnfaH.

TyWhiH ce3gep: CMeTa, CMeTa/nblk HOpMaTuBTep, GepinreH ManimeTTep, onepdais, pecypcTbl
afiic

CwmeTanbl iCTiH MakcaTbl - KypblibiCTa Kenempepgi, 6aranapfbl, iCTeneTiH >XYMbICTapAbliH
eH6eKCbIMbIMAbINbIFbIH, XX3HE [ XXYMbICTapAbl OpblHAAYAbl 6aKblnay XXoHe Matepuangap LblfbIHbIH
aHbIKTay.

CwmeTanbl iCTiH Kypangapbl peTiHAe HOPMaTUBTI Ky>KaTTap, eHOeK WbIFbIHbI TYpanbl aknapaTTap,
MalLunHanap MeH MexaHu3sMAepai KongaHy yakbiTbl, KOKETTI Matepuangap, KypbiibiIMAap, CaHbl XaHe
aKluachl KafFblHaH KepceTKilTep Typasbl aknapaTTap KepceTifrex.

OpbiHAanatblH XXyMbicTap OGipHewe Kateropusnapfa 6eniHefi: KypbInbiC, KYPbl/iblC-X6HARY,
XabablKTapabl XXUHaKTay XaHe T.6.

CwmeTanbl iCTiH M8HI KYpbI/bIC, XOHARY, MOHTaXAAy X8He 06acka >XYMbIC TYpPAepiH Xyprisy
TEXHOMOMMACbIHbIH, AYPbIC cunaTTanyblH4a, OCbl XXYMbICTapAblH AYPbIC aHblKTanyblHAa, YKcac
G6afanap XWbIHTbIFbIHAH OPbIHAANATLIH TEXHOMOMMANBIK Onepaunsanapibly cunarraMacbiHa eTe
coilkeC KeneTiH Oafanapfbl TaHdain Oinyfe >XoHe TaHfanfaH Garanapfbl, TeXHOMorusnapga gypbic
KongaHa 6inyfe opblHAaNfaH >XXYMbICTbIH OPbIHAANYbI X8He OCbl XXYMbICTapFa naifanaHblinaTbiH
maTepuangapfblH, WbIFbIHbI.

NHXeHep-CMeTUMK TamncbipbiC Oepyulire 6ap/blK KaXeTTi KO/MAaHblNaTblH MaTepuanjapibl,

XYMbICTapAblH, 6aranapbl, MaLlvHanap MEH MexXaHU3MAEPLiH akcnayaTayms,
eHOEKCHINbIMABLINBIKTbI, XXYMbICTbI OpPbIHAAY YaKbIThl Typasbl aknapaTTapibl 6epyre MiHAeTTi.
KypbINbICTbIH CMeTanbl ici - >Xmhasgap >aHe WHBeHTapnap, XabAblKTapAblH 6aFanapsl;

KYPbINbIC-)KUHAKTAY >KYMbICTapblHbIH, Oafanapbl; 6acka fAa wWbifbiHAap. Kypbiibic-XUHaKTay
XYMbICTapbIHbIH 6afacbl - CMeTabl 63IHAIK KyHbl; Naija. backa fa WblFblHAAP - MMMUTUPOBAHAbI
WhIFbIHAAP, % (KbICKbl KbiMbaTTay, YakbiTla fumapaTTap, KapacTblipbliMaFaH LWbIFbIHAAP).
CwmeTafbl ©3iHAIK KYH - Menwepni WbIfblHAAP; TiKenein wWblFbiHAap. Tikeneh wWbiFblHAAp -
KYPbINbICWbI-KYMbICWbINApAblH, eHbekakbicbl 31; MawvHanap MeH MexaHu3MAepAi iCke Kocy
(coHbIMEH KaTap MalWHUCTEPAIH Xanakbicbl) OM; matepnangap (Mar).

Kypbl/ibiCTa CMeTanbl KyHAbl aHbiKTay VLWIiH KaKET: >K06a >K8He >XXYMbIC KyKarTamachl,
KypaMmblHAa FMapaTTap MeH yiMepeTTepAiH napameTpnepi, onapAblH KypblibIMAbIK 3/1eMEHTTEPI,
COHbIMEH KaTap cbi36anapbl, Kypbl/biC X8He >XWHaKTay >XYMbICTapbiHbIH KefieMep BeAOMOCTI,
XabablkTapFa crneundukaymanapbl MeH BeAOMOMCTapbl, KypblibliC YAbIMAACTbIP MEH PEeTTINIriHIH
Herisri wewimpepi, mMarepuangapbl KepceTinreH TycCiHAipMeni xatrtamanap KabblffaHy KaxerT;
XYMbIC iICTEATIH cMeTanbl HOpMaTUBTep, XababikTapFa, Xuhasgap MeH MHBEHTapfapfFa KolblaFaH
Gafanap; cMeTaHbl KypacTblpaTbiH 6aFAap/iamMmanblK XKUHaK.

CwmeTanbl HOpMaTuBTep - Oy XeKenereH XunHaktapfFa 6ipikTipinreH 6aranaHfaH ctaHfapTTap,
TapuTep MeH 6aranap XWbIHTbIFbIHbIH XXanblNaHFaH aTtaybl.
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CmeTanbl HOpMmanap AereHimis - pecypcTapiblH XUbIHTbIFbI (KYPbIIbIC XYMbICLWblNapAbIH
eH6eK LWbIfbIHbI, KYPbI/bIC MallUHanapAblH XYMbIC iCTEY yaKblTbl, Matepuangap MeH Oyibimaap,
KypblbIMAapFa KaxXeTTiniri >aHe T.6.) KypblbiC, >XKMHaKTay >oHe 6acka fAa KabblngaHfaH
enweriwTepre KaboingaHraH [1].

AKNapaTTblK KaMTamachbl3 eTy Kypambi:

- «ABC-4» xyiteciHaeri Kasipri 3amaHfbl alicCTEMENIK XXaHe HYCKayblK MaTepunangap;

- TaFalblHAANYbl, KONAaHbINYbl 60MbIHLWA KINTTIK XKafaannapsl, Herisri HyckaynbiKTap;

- aKnapaTtTblK-aHblKTaMaslblK MaTepraniap;

- 9flicTemMeniK yCbIHbICTap.

«ABC-4» ylieciH KypacTbipyLiblnapbl «AKNapaTTblK KamTaMachi3 eTy» MaMaHAaHAblpbl/ifaH
iLWKI KYMeciH Kypabl, 6yn pecypcTbliKk-CMeTanblK Ky)XXaTTaMaHbl fJaiblHAay KesiHAe, KoATapabl,
MexXaHU3Maep MeH MalluHanapAbl, COHAal-ak TacbiManjay MeH MaTepuangapgbl i3feyfi Kaxet
eTeTiH 6enikTephe 6aranayLbliapiblH XXYMbICbIH aTapiblKTan XeHingetesi.

EcenTeynepre apHanfaH 6actankbl AepeKkTep apHaibl «ABC-4» TiniHAe »asblnFaH, 0/ XaKCbl
fJambifaH. byn 6ip agam ywiH fe, 6ykKin KOMaHAa ywiH e Tek 6ip MallMHameH >XYMbIC icTeyre
MYMKiHIIK 6epeai.

KyXatTapbl a3ipfiey CMeTaHbl eCKepe OTbIPbIMN XKY3ere acblpbliafbl XaHe UHTerpayuanaHfaH
opTaja >ysere acoblpbliagbl. byn >kaffjarifa KaTTbl AUCKige cakTanfaH aknapat OenceHai
KongaHblagbl.

CoHbIMeH KaTap «ABC-4» keweHai bargapnamanapa KonjgaHblnagbl:

- onepaTuBTi (aiin;

- 3KpaHAbl pefakTop;

- apXmB.

Bafanaygbl WblfapyfAbl aBTOMaTTaHAbIPY XXYMECiHiH epeKweniri - 6yn KypbliblC 6HIMAEPIHIH,
6apnblK CNeKTPi YWWiH KanblNTacTbipyAblH HEri3ri aficTepiH Xy3ere acblpajbl:

- PecypcCThbl-UHAEKCTI;

- 6a3nCTi-UHAEKCTI;

- 6a3UCTi-KOMMEHCaLMOHAbI;

- pecypcrTsbl.

«ABC-4» XyiieciHae ecenTey »Kofapbl aknapaTTblK eHAeyre ne, ecenteysiep aBTOMatThbl Typae
JKpaHfa Whelfapbinadbl. Kyxatramanap Kes-KenreH KaxeTTi Typge bepinegi.

KapacTbipblfibin oTbipFaH «ABC-4» xyiieciHge TM/I engepiHiH, KongaHbiCTaFbl a4icTeMeNik
epexxenepiH 6eiiHeNneinTiH, COHbIMEH KaTap ap Typni BanoTa 6GaFanapblHbIH >KYMbIC iCTeYiH
KamTaMacbl3 eTeTiH KypblbIC XXYMbICTapblHbIH KYHbIH aHblKTayfa apHanfaH anroputmpaep
XWBIHTbIFbI YCbIHbINFAH[2].

PecypcTblK 84iCTi KO/AaHa OTbIPbIM, Ci3 KYPbIIbIMHbIH 6acTankbl KYHbIH afbiMafbl 6aFanapmeH
(afbimparbl, 6acTankbl Hemece 60/HKaM) Xbl4am aHblKTal anachbls.

«ABC-4» Gaffapnamanblk Xacakramacbl MblHanapAbl »acay YLWiH KofjgaHblnagbl:

- XYMbICTapAblH Kenemzaep BefoMOCTI;

- Matepuangbl-TeXHUKaNblK pecypcTapiblH, BELOMOCTI;

- XXMHAKTAyY XX9He KYPbI/bICTbIK XXYMbICTapAasbl GIpIKTIPINTEH, HbICAHAbI XX8HEe 0Kanbi CMeTa;

- OHJIPICTIK KypbINbIMAaFbl KECTENIK XaHe Xa3basblk KyxxaTTamanap;

- HblCaHZap Typasbl aKknapatTblk Manimaemenep.

CwmeTanblK HOpManapablH Herisri KbI3ameTi - WblfbIHAAPAbIH, KOPCEeTKILTepiHe KeRiHri KeLwWyaiH
Herisi peTiHAe TWICTi XYMbIC TYPiH OpblHAayfa KaXKeTTi pecypcrapfblH HOPMATWUBTI MeLepiH
aHblKTay.

CwmeTaHbl KypacTbipy YLWiH eH anjbiMeH 6actankbl ManiMeTTepai KypacTbipy KaxeT. Ke3-kenreH
6acTankbl MafiMeTTep KeM [ereHje YL Herisri XongaH Typagbl (TONblK aknapatTbl «ba3uCHbIN
nNpo61eMHO-0PUEHTMPOBAHHbIN BXO4HON A3blk ABC» anyfa 6onagbl).
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- D XO0fbl - 6acTankbl MafiMeTTep TaKblpblObIHbIH Ti30eri;
- KO xonbl - »Ka3ba napaMeTpepiHiH XO0nbl;
- KXonbl - 6actankbl 3N1eMeHTTepPiHIH asKTany »Xosbl.

Byn xonpapcbl3 6actankbl ManimMeTTepAi Xa3y MyMKiH emec. bapnblk 6actankbl 3nemeHTTep
onepatuBTi (haiinga opHanacTbipblnagbl. Opb6ip 6acTankbl 3/1eMeHT ©3iHe TaH PerucTpauuoHAbl
Homepre ne, 6apnbiFbl O apibiHEH 6acTanagbl XXaHe Makcumangbl 9 umdpiHge opHanacTbipblaagbi.
PermcrpayuoHbl HOMepAe eH COHFbl HoMep 0-aeH askTanybl MyMKiH [3]. Byn 6actankbl AepekTepai

ecenTey KesiHAe COHFbl UU(pp 3 uudgpbliHa XaHe 5 LUdpblHA ©3repTiNreH ecenTik ManiMeTTep
KanblinTacaTblHAbIFbIMEH 6alinaHbiCTbl (1-CyperT).
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CTpouTensHBIl 06bEH

EAWHAL M3HepeHWs CTP. 06béma

\3ar0/10BOKATEKCTOBbIE NapaveTphi /

> 31700 KOKSAIMMH2LI7X+B1LU1 9™

™ x x| O 4
1-cypeT. bepinreH manimeTTep Pegaktop/bnaHk

EH GipiHLWI cmMeTaHbl ecenTereHje KenemaepaiH caHbl 6enrini 6onybsl Kaxet. On KecTe TypiHAe
LeekTi BegomocTe 6epinesi.

XymbIc peTi baFgapnama KaHaal XXyMbICTpAbl OpblHAAY KEpPeK KepceTinedi. PecypcThbl agicreH
ecenTtereHe Xymbic peTi 1991 xbinFbimeH HIXK5 6actanagbl, 2001 Xbinfbl cmeTanbl 6arameH K9XK5
(hopmagaH 6actanagbl.

Benrinep arbiMfarbl 6epinireH ManimeTTep 60MbIHLLIA XXYMbICTApAbl OPbIHAAY Typasbl KOCbIMLUIA
akKnapatTap peTiHAe KongaHblnagbl. PecpycTbl ajic 60oibiHWwa 6enrinep - 1991 6olibiHWwWa MB3, an
2001 XbinfFbl 6olibiHWA MB1H2L3 6acTanaabl.

Aymak HOMepi MapameTpiHAe ayMakTblK palioH Homepi Xasblnagbl KP yuwiH 1991xk. - 40,
2001x. - 1 pgeH 16-fa geliiH.

30Ha Homepi 1991k. - 1paeH 133, 2001x. - 1Hemece 2 (1 - Kana KypblabICbl YLWiH, 2 - ayblNblK
KYPbINbIC YLUiH).

bBacka @ napameTpnep KaXeTTiniri 6olibiHWa TONTbIPbINAAbI.

3 napameTpi TONbIFbIMEH TONTbIPbIIFAH COH KO XO0/bl MapamMeTpiH TONTbIPY KaXeT.

KyYpbI/IbICTbIH, CMeTanbl KyHbl afbiMfaFbl Gafa OOMblHWA pecypcTbl dficreH ecenTenegi,
MemnekeTTiKk HOpmaTuBTepre calikec, 14 kapawagaH 2017>. Ne249 6yiipblifbl 60MbIHLLIA ecenTenesi.

KypbinbICTbIH GafanapblH PecypcThl 9fiCNEH aHblKrafaH »o0ba OoliblHLLIA GeNrifneHreH Tikenei
KanbKynauuanay apkbiiibl JXeHe pecypCTbl KepceTKilTepaeri cMmeTanbl HopManap apKbibl
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opblHAanagbl: eH6eK LWbIFbIHbI, KYPblAbIC MallMHanapbl MeH mMexaHu3MAepAi AypbiCc KongaHa 6iny
XaHe T.6.

NH®O napameTpiHae 6apnblK KPbIIbIC XXYMbICTapblHa KaXeTTi HOPMaTWBTI MafiMeTTep
KapacTbIpbl/ifaH (2-cyperT).

2-cypeT. MH® O HopMaTUBTI Ky)XaTTamasnap

CwmeTa pecypcTbl aficneH ecenTenreHAikTeH, oHAa 6ap/blk pecypcTapfa cMeTanbl 6afanapabl
KO KaxeT. O/ yLWiH 3KpaHabl pejakTopbl eki 6eMikke 660y KaxXeT - pefaktop, pesynbtar. OcbljaH
KeiiH, Tepese eki 66/ikke 661IHY KaXeT - 0N yWiH KopbITbiHAbI 6aTbipMacbiH 6acy KaxerT.

Bapnblk ecenTeynep OpbIHAANFaH COH eCcenTey apKblibl Ky)XXatTapAbl LWbiFapyFa 6onagpi.
KyXatTapablH TisiMmaemeci:

- CBOJHasa pecypcHaa segomoctb PK (Popma 8);

- NIoKanbHaa pecypcHas cmeta (popma ABC);

- BeJOMOCTb 06BbEMOB paborT;

- UICXOHbIe AaHHbIE;

- NokanebHaa cmeta (popma KasaxcraHa);

- NOKasbHbIV pPecypCHbI CMETHbIN pacyeT (popma ABC);

- pecypcHas cmeTa;

- CBOJKa CTOMMOCTM 1 3aTpaTt Tpyaa [4].

Kasipri yakbiTTa KypbinbicTa K9 Jlokanbai cMeTa KasakcTaH 60libiHWA KongaHblnagbl (3 -cyper).
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3-cypeT. K9 thopmacbiHaaFbl nokanbfi cmeTa (KasakcTtaH yAarici)
KONOAAHbBINFAH SOEBUETTEP TI3IMI

1 ApasvnHos B.A4. LleHoo6pa3oBaHue 1 cocTaBieHMe CMeT B cTpouTenbcTBe. -Cl6.: MuTep,
2006. -240c.

2 Copoka O.. CmeTHOe fefio B cTpouTenbCcTBe. Y4UebHoe nocobue. -KaparaHga: 2018. -
244c.

3 ApgasuHos B.A., bapaHosckasd H.N., KypouknH A.. CMeTHOE Aeno B CTPUTENLCTBE. -
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4 4 CnpaBoYHble MaTepuasnbl NporpaMMHoOro komnaekca ABC-4 [3nekTpoHAbIK pecypc] -
Kipy TapTibi: https://www.cmeTunk.pgp/programs/programmnvv-kompleks-avs-4. epkiH

b.A. basapos, 5.0. KangaHoBa, A.H. KaceHoBa

Mcnonb3oBaHne nporpaMMHoro komnnekca «<ABC-4» B cTpouTenbCcTBe

AHHOTauunsa. B faHHOI cTaTbe paccmaTpuBaeTCs MCMONb30BaHWE NPOrpamMMHOro KoMmnekca
«ABC-4» B cTpouTenscTse. B cTaTbe 3aTPOHYTHI pas3/inyHble METOAbl pacyeta B nporpamme, a
MMeHHO: 06a3MCHO-MHAEKCHbIN MeToj pacyeTa M pecypcHblii. Cuctema «ABC-4» npefHaszHayeHa
Ana pa3paboTKM CMETHOW M PecypCHON [OKYMEHTauuMuM BCEMU YYACTHUKaMU WHBECTULMOHHOIO
npouecca: NPOEKTHbIMK, NOAPALHLIMW OpPraHM3aLnaMn 1 3aKa3vymMkamm CTPOUTENbCTBA.

KntouyeBble cnoBa: CMeTa, CMETHble HOPMATUBbI, UCXOLHble AaHHble, onepdaiin, pecypcHbIi
MeTog,.

B. Bazarov, B. Kaldanova, A. Kassenova

Use of the ABC-4 software package in construction
Abstract. This article discusses the use of the "ABC -4" software package in construction. The
article touches upon various calculation methods in the program, namely: the base-index calculation
method and the resource method. The «ABC-4» system is intended for the development of estimate
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and resource documentation by all participants in the investment process: design, contractors and
construction customers.
Key words: estimate, estimated standards, initial data, operfile, resource method.
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MPHTW 67.12. 21

b.A. BA3APOB1 A H. KOHAKBAEBAL A.b. BA3APOB1 M.b. K¥TTbIBEAEB1
IKaparaHgWHCKNIA MHAYCTPUanbHbIi YHUBEPCUTET, . TemupTay, KasaxcTaH

K BOMPOCY MPUMEHEHWA CTONBYATbIX ®YHOAMEHTOB KPYTN0OW U
KBALPATHOWN ®OPMbl C OAVHAKOBOW NNOWALLIO OMUPAHUSA HA
MOAPABATBIBAEMbBIX TEPPUTOPUAX B IABOPATOPHbBIX YC/JTOBUNAX

AHHOTaumMa. B [faHHOW cTaTbe paccmaTpuBaeTCs BOMPOC MNPUMEHEHUS CTONOYATbIX
(hyHAaMEHTOB KPYrnoih W KBagpaTHON (opmbl C OAWHAKOBOW NAOWAAb0 OMMPaHMa  Ha
nogpabatbiBaeMbliX TeppUTOpUAX B NlabopaToOpHbIX YCnoBusx. [puBedeHbl yCnoBMa nNofoo6us
npoLeccoB MOAENNPOBaHNA AN YCTAHOBEHUA MacliTaba Mogenu.

Knwouyesble cnoBa: MogenvposaHue, 3KCMepuMMeHTanbHble  paboTbl,  (PYHLAMEHTHI,
nogpabartbiBaeMoe OCHOBaHWe, 0CajKu LITamMmnoB, rOPU30OHTaNbHbIE AedopmaLun.

HenpepbiBHO pacTywnii 06beM KanuTanbHOro0 CTPOMTENbCTBA B HaLLell CTpaHe, NMOBbILLEHWE ero
06LLero TeXHNYECKOro ypoBHA BXOXJeHue B ymcio 30 pa3BuTbIX CTpaH MUpa TECHO CBfA3aHbl C
pa3paboTKON, MccnefoBaHWEM W BHEAPEHMEM B NPaKTUKY CTPOMTENbCTBA HOBbIX, MPOrPecCHBHbIX
MaTepunanoB U KOHCTPYKLNIA.

OO6WwupHble TEOPETUYECKMNE W IKCMEPUMEHTa/bHbIE UCCeA0BaHMSA B 06/1aCTU CTPOMTENbHbIX
KOHCTPYKUWIA © COOPYXXeHWI, MpOBeAEHHble OTEYECTBEHHLIMU U 3apybBeXHbIMW  YUYEeHbIMU,
YKasblBalOT Ha Lenblii psj 0cobeHHOCTeM B uX paboTe, 3aTPYLHAKOLWMUX YMUCTO TeOopeTUYecKui
MOAXO/A K pacyeTy peasibHbIX KOHCTPYKLUA.

B HacToslee Bpems MPOEKTUPYIOTCA COXHblIE CUCTEMbl COOPYXEHW € y4yeToM paboTbl
KOHCTPYKLMIA B KOMMNJ/IEKCE C NPUMbIKAKOLWMUMUK U MOAAEPXKNBAIOLWLNMU 3IeMeHTaMmn COOpYXXeHus. B
Takux cny4vasx 060CHOBAHUIO MPUMEHEHMWS PacYeTHbIX NPeANOChIIOK U TMNOTE3, a TaKXKe NPOBEpKe
TOYHOCTM pacyeTa NpejLecTBYeT BbINONHEHNE 3HAYNTENIbHOIO 06beMa IKCMepuMeHTabHbIX paboT
C Le/blo MccnefoBaHns 06LWmMx napaMeTpoB HanpsHKeHHO-AeOPMMPOBAHHOIO COCTOSHUS CMI0XHOWA
CUCTEMbI, BOMPOCOB KOHLEHTPALUW HANpsXKeHW, Hecyllei CrnocoOHOCTU W nepepacnpegeneHus
YCUNUIA, CBA3aHHbIX C Pa3BUTUEM Heynpyrux gedopmawuii B aNeMeHTax KOHCTPYKLUIA.

Hapsgy ¢ coBepLleHCTBOBaHWEM CYLLECTBYHOLMX METOA0B UCC/ef0BaHUA aKTya/lbHON 3aja4eit
Ha [aHHbIA MOMEHT sBNsieTcA pa3paboTka W AanbHeillee pa3BuMTUE MeTOZa MOZAENMpOBaHUs,
KOTOpPbIA MMeeT OrpoMHble BO3MOXHOCTW LIMPOKOrO MNPUMEHEHUS BO BCEX 006M1aCTAX HaykKu u
TEXHUKMU.

Llenbto nabopaTopHOro MOAeNMpoBaHMA OblIO MCCnefoBaHWe XapakTepa B3avMOLelCcTBuMA
noapabatbiBaeMOro OCHOBaHUA 1 hyHAaMeHTa coopyeHus. Kak n nobas 3afavya MogenmpoBaHus,
MOCTaB/EHHAA Liefib MOXeT ObITb pelleHa ABYMA pasInyHbIMUK cnocobamm:

1 MogenupoBaHue  npouecca B3aMMOAENCTBAA  CO  3HAUYUTENbHbIM  YMNPOLLEHMEM
[EeNCTBUTENbHBIX YCNI0BUIA.

2. MogenmpoBaHMe 4aCcTHOrO c/iy4vas noApaboTKM C MakCMMasbHbIM MPUBINXKEHUEM K
HaType.

B nepsom cnyuyae, 6onee MNOAXOAALEM 1 OTBeYalolWeM YycnoBUAM 1abopaTOpHOro
3KCMEPUMEHTA, MOXHO J1erko W3MeHWTb YC/I0BUSA, OMNpefensiowme Xoh B3auMOAencTBus
noapabaTtbiBaeMOro OCHOBaHWA W (yHAaMeHTa C Bbie/IeHNEM W OTAEe/bHbIM PacCMOTPEHVEM
(haKTOpOB, OKa3blBaloLW X HanbosbLlee BAUSHUE HA BECb MPOLLECC B3aMMOLENCTBUS.

BTopoli cnocob pelleHuns 3afayun MOAeNMPOBaHNS LOKEH ObITb BbIMOMHEH NOC/e NEPBOTO, T.K.
TO/IbKO MOC/ie U3yYeHUs npoLecca B3anMOLeNCTBUA Ha MOLENSAX U NPOBEPKe OCHOBHbIX BbIBOAOB B
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HaTypHbIX YCNOBMSX MOXHO CAenaTb MNpaBU/bHbIE BbIBOAbI O paboTe (yHAAMEHTOB Ha
nogpabatbiBa€MbIX OCHOBaHUAX.

[ns cobnogeHns ycnosuii nogobusa npoueccoB HE0O6X0AMMO, YTOObLI COBMOAANNCH CreaytoLimne
yCcnosus:

1 Ym
C
rm -
tg dw - tg M,

roe  1/L - nuHeliHbIA MacwiTab mMoaenu;
Yiu/ y H- yAenbHblil BEC MaTepuanoB MOAENN N HATYpbI;
Cw, CH - cuenneHune maTepuana MOAenu 1 peanbHOro rpyHTa HaTypsl.

NTaK, nNpu MOLENMPOBAHUM CBA3HbIX TPYHTOB (CYr/IMHKOB) KaparaHAWHCKOr0O YrosibHOro
6acceiiHa JaHHbIM 3KBMBANEHTHbIM MaTepuanoMm, ANs YCTaHOBNEHWA MacluTaba MOLENMU, Npexpe
BCEro, cnegyeT ONpeAenvTb crefytouine QrU3nKo-MexaHUYeckne XapakTepucTUKM 3TON MecyaHoi

cmecm: ¢, ¢, vy [1].

Tabnuuya 1- ®U3NKO-MEXaHWYECKME XapaKTEPUCTUKU HATYPHOro FPyHTa W 3KBUBANEHTHbIX
MaTepuanoB

HanmeHoBaHue Ypenb Yron Moaynb Koathpmum
rPYHTOB, HAHOCOB U Hblli BEC Cuenne BHYTpeHHero  fecopmauuu eHT MyaccoHa
MOJeNbHOro Y Hue TpeHunsa E, MlMa \Y/

MaTepuana KH/m3 C, KMa @, rpaj

CyrnnHok 19,0 38 21 27 0,35

OKBUBANIEHTHbI 17,7 0,90 38 0,26 0,25
n maTtepunan

Mocne MOACTAaHOBKM COOTBETCTBYHLIMX BEANYUH ANS MOAENbHOTO M HAaTYpHOrO rpyHTa
nony4vyaem NMHENHbIA MacwTab MOAeNMPOBaHUS:

LUE=cw/cH » yH/yw=0.9/38 «19.0/ 17,7 = 1/ 40.

CnefoBaTenbHO, NIMHEWHbIA MacwTab MOAenM U HaTypHOro o6bekTa (34aHus, PYHAAMEHTHI,
COOpYXeHuns), onpeaenseTcs COOTHOLIEHWEM MPOYHOCTHbLIX CBOWCTB (CLEMNEHUS) CYrUHKa W
3KBMBasIeHTHOro matepuana n pasHo 1:40.

Mogenu hyHAamMeHTOB KPYr/ioin 1 KBafpaTHOW (DOPMbl M3roTaB/IMBA/INCL U3 MeTanIMn4yecKoro
crniasa v UMenn TONLWKNHY CTeHKM 15MM (puCyHOK 1).

Bbibop pasnnyHbIX pa3mMepoB 0OOCHOBbIBas OMpefefieHns  3aBUCUMOCTM  Hecyllei
CNOCO6GHOCTM  (hyHAAMEHTOB Ha T[PYHTOBOM OCHOBaHWMW, MPOBOAMMbBIX nccnefoBaHuin B
nabopaTopHbIX YCNOBMAX, MPUYeM COOTBETCTBYHOLWME MOWaiM OMNOPHOM 4acTu (yHAaMeHTOB
KPYrnoi v KBagpaTtHON (hopMbl paBHbI Mexay coboii [2].
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PucyHok 1 - 'eomeTpuyeckune pasMmepbl Mofenei (hyHAaMeHTOB

F

77077 TT7— 777 T777—77— 777—

PUCYHOK 2 - Cxema paboTbl UCNbITYEMOW Mogenu PyHLaMeHTa.

NnHenHbll MacwTab mogened M HaTypHbIX (DYHAAMEHTOB OMpeaenssicd COOTHOLUIEHUAMU
MPOYHOCTHbIX CBOMCTB (CLeNeHns) CyrnnHKa, 3KBMBasIeHTHOro matepuana v paseH 1:40.

OKBMBANEHTHbIN MaTepuan yknafblBascsa B 00beMHbIA CTEHA CNOSAMM MO 5 CM 1 YNIOTHANCS
KaTkoM (10 nmofiHbIX UWKIOB yKaTku). B npouecce MOArOTOBKM OCHOBaHMA KOHTPO/IMpOBanach
NI0THOCTb maTtepuana no BeMYMHE yAenbHOro Beca.

Ocagkuy WTamnoB U KOHMYECKNX (hyHAAMEHTOB U3Mepanuch npornbomepamu Anctosa Tuna
6MAO, nepemelleHUss TpyHTa BO31e Mojenein (yHAAMEHTOB (UKCMpOBanacb WHAMKaTOPamm
4acoBOro tTuna. Harpyska nepefaBanacb CTaTUYeCKM CTYMNEHAMWU W BblAepXXmnBanacb A0 YC/IOBHOM
cTabunusauunii ocagku, 3a KOTOPYH NpUHUManu ocagky He meHee 0.01 MM 1 3a nocnegHue 15 MuH
HabnogeHun [3].

Fopu3oHTanbHble gethopMaumn  OCHOBaHMS B Mpouecce NoapaboTKM  Onpefensninuch
MWUKPOMETPOM NYTEM U3MEPEHUSA PACCTOAHUA MeXY MapKamu, pacrnofioXXeHHbIMU Ha MOBEPXHOCTM
maTepuana 4yepes 5 cm Apyr oT fpyra. B cOOTBETCTBUM C MPUHATON NpOrpammMoln MOAeNbHbIX
nccnefoBaHnin OblN NPOBEAEHBI CReytoL e UCMbITaHNS:

a) Harpy>xeHvie mogenei (hyHLAMEHTOB Ha FPYHTOBOM OCHOBaHWMW 6e3 BIMAHUS NOAPab0oTKY;

0) HarpyxxeHuve (yHAaMeHTOB W LITaMNOB Ha T[PYHTOBOM OCHOBaHWW, MNpejBapuTensHO
4eopMUpoBaHHOM B OLHOM FOPU30HTa/lbHOM Harnpas/ieHUn L0 BenyuHbl S - (3; 6; 9; 12)10-3

CpaBHUTENbHbIEe MOfe/IbHble 3KCMepMMEHTbl OblM NPOBEAEHbI C Leblo MOoMlyYeHus Ans
(hyHOaMeHTOB onpejeneHns Hecyuwieid cnoco6HOCTM UM MOAATIMBOCTM TPYHTOBOrO OCHOBAHUA Ha
nogpabartbiBaeMbiX TepPUTOPUAX KaparaHAWHCKOIO yro/ibHOro 6acceiHa.
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b.A. basapos, A.H. KoHakb6aeBa, A.b. basapoB, M.b. KyTThib6aeB

3epTxaHanblK Xaffanga kasbanol aygaHgapga 6ipaein kongaHy ananbl 6ap geHrenek xaHe
Wapwsbl NiwWiHAgi 6aFaHanbl ipretactapabl KongaHy Maceneci

AHHOTaumsa. byn makanaja 3epTxaHanblK >Xarfjanhfja kasbanol ayfpaHpapfa 6ipgen kongaHy
anaHbl 6ap f[AeHrenek >aHe LWaplibl MNiwWiHAgl 6afaHanbl ipretactapibl KONAaHy MacCeneci
KapacTolpblifaH. MogenbiH MacwTabblH aHblKTay YLWiH MOAenbAey npoLecTepiHiH YKCACTbIK
lapTTapbl KeNTipiNreH.

TyhiHgi ce3gep: Mogenbaey, 3KCMEePUMEHTTIK XYMbICTap, ipretactap, XapTbliah eHaenrex
Heri3, WTaMnTapAblH, Weryi, kengeHeH gegopmayumanap.

B. Bazarov, A. Konakbaeva, A. Bazarov, M. Kuttybaev

The question of using of post footing of a round and square shape with the same area of
supporting on area under laboratory conditions

Annotation. This article discusses the use of round and square columnar foundations with the
same support area in undermined areas in laboratory conditions. They are given the conditions for the
similarity of modeling processes for establishing the scale of the model.

Key words: Modeling, experimental work, foundations, underworked foundation, settlements,
horizontal deformations.
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b.A. BA3APOB]1 A H. KOHAKBAEBAL b.O0. KAJTOAHOBAL M.b. K¥TTbIBAEB1
IKaparaHgWHCKNIA MHAYCTPUanbHbIi YHUBEPCUTET, . TemupTay, KasaxcTaH

K BOMPOCY MPUMEHEHWSA KAMY®IETHbIX CBAN HA YT IEHOCHbIX
NAOLWALAX

AHHOTaumnsa. B JaHHOM cTaTbe paccmaTpuBaeTcs MNpPUMeEHeHWe KaMy(neTHbIX CBail Ha
nogpabartbiBaeMbliX TeppUTOPMAX NpWU pa3paboTKe YrofibHbIX MeCTOpOXAeHnin KaparaHgUHCKOro
pernoHa. PaccMoTpeHbl 0CO6eHHOCTM paboTbl OGYpPOHAOGMBHBLIX CBail C YLIMPEHMEM C
feopmMupyembiM ocHoBaHMeM. [puBefeHbl TpeboBaHWA NPU MPOEKTUPOBAHUM OGYPOHaBUBHbLIX
CBaliHbIX PyHAAMEHTOB Ha nogpabaTbiBaeMbIX TEPPUTOPUAX

Knwouesble cnosa: [logpabatbiBaeMble TeppuUTOpWUW, TOPU30HTaNbHbIE  Aedopmauun,
O6ypoHabuBHble CBaliHble (yHAaMeHTbl, Kamy(neTHble CBau, Hecyllas CNoCoBHOCTb, FPYHTOBOE
OCHOBaHwe.

B HacToAuwee Bpems Ka3axcTaH HaxO4MTCA Ha MOpore BCTYMAEHUA CTPaHbl Ha HOBYHO CTYMEHb
pa3BuTUS. Pa3BuUTUE CTpaHbl B OOMblLUEA CTeNeHW CBA3aHO C pa3BUTUMEM TFOPHOAO0ObLIBAOLLLETN
MPOMBbILLIEHHOCTW M CO34aHMEM HAPOAHOX03AMCTBEHHbIX KOMM/IEKCOB.

HebnaronpusaTHbie  WHXEHEPHO-Te0NOrMYeckne ycnoBua npu  nogpaboTke, a TakKxe
npeactoswas nogpaboTka TeppuTOpWUM 3aCTPOMKKM MOCTaBUAM 3afady WHXEHEPHOro nowmcka
ONTUMAaNbHbIX PeLeHnid Hynesoro uukna. MoBcemMecTHOe pacnpocTpaHeHWe CBail B 06bIYHbIX
YCNOBUAX CTPOWUTENbCTBA Aaio TOMYOK K TUMM3aUUM MPOEKTHbIX PeWweHnin u pasBUTUIO
COOTBETCTBYIOLWEN WMHAYCTpManbHOW 6asbl, a TakXke TpebyeT npu MPOEKTUPOBAHWUM 3[aHUIA Ha
YIIEHOCHBIX NowagaxX cTaBUTb BOMPOC O NMPUMEHEHWUW CBaliHbIX (hYHAAMEHTOB, Kak 0 Haubonee
MPOrpeccBHOM pELUEHWM HYNEBOr0 LUWKNA, YTO ABMAETCA OTPaXeHWEeM MPUHLUMNUANILHO HOBOM
no3nuun yHAaMeHTOCTPOEHMSA.

AHann3 3acTpoiiky ropofoB MOCMeAHWX feT MoKasbiBaeT, 4YTO MMeeT MeCcTO TeHAeHUus
yBeNMYEeHUS ee NA0THOCTU. ITO CBA3AHO CO CTPOUTE/NIbCTBOM HOBbIX 06bEKTOB B HENOCPEACTBEHHOWA
61130CTM OT YXKe CYLLeCTBYIOLMX 3A4aHNA U COOPYXKeHUA. Mpu aToM (hyHAaMEHTbl MOABEPXeHbI
BO3HWUKHOBEHWIO [OMO/IHUTE/IbHbIX BO3MOXHO CBEPXHOPMATMBHbIX AeopMauunil, Bbl3BaHHbIX WX
B3aMMHbIM BAWSHMEM NpW aKcnayaTaumn. Cutyaumsa ycyrybaseTca npyu CTPOUTENbCTBE B CMOXHbIX
reosIormyecKux ycnoBuax, HanpuvmMep Ha NpPoOCafoyHbIX WM BOLOHACLILLEHHbIX FPYHTaX, KOTOpble
XapakTepHbl Ans psga pernoHoB KasaxcTaHa. OnNTMManbHbIM MyTeM peLleHUs 3TON BaXKHOM
reoTeXHU4YecKon npobsieMbl ABNAETCA CO3LaHME HafeXHOro pacyeTHO-TeOpeTUYecKoro annapara
MPOEKTNPOBaHMA, YUMTbIBalOLWEro Hanbonee BaxKHble BAUAOLWME (GakTopbl U 6asmpylouierocs Ha
HaKOoM/JIeHHOM PEermoHasbHOM MOJIOXKUTE/IbHOM OMbITeé B COBOKYMHOCTU C [AeTa/lbHbIMU
3KCNEepMMEHTaNbHO-aHAIMTUYECKUMU COBPEMEHHBLIMY METOLaMU UCCNeL0BaHMS.

MpuMeHeHUA KamMy(eTHbIX CBAl Ha YTNEeHOCHbIX Naouiagax

OCHOBHOW 0CO6EHHOCTbIO, XapakKTepHOW Ana nogpabarbiBaeMblX TeppuUTOpPUIA, SABNAKOTCS
ropu3oHTaNnbHble AedopmauuMy 3eMHON MNOBEPXHOCTW. 3TU Aedopmauuy OKasbiBalOT [ABOSKOE
BO3/eiCTBME Ha CBalHbIN (DYHLAMEHT:

Bo-nepBbIX, OHWM U3MEHAIOT HaNpPs>XKEHHOe COCTOSHME B FPYHTOBOM MacCuBe, U3 3a Yero 3aTem
NMPOUCXOAAT M3MEHEeHUA 00XaTus CTBOMA KaMy(/IeTHbIX CBail U Hecylleid cnoco6HOCTK cBain no

FPYHTY.
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Bo-BTOpbIX, rOpM30HTaNnbHble fedopmauunm NpUBOAAT K OOKOBOMY [aBfIEHUIO TpyHTa Ha
3arnybneHHble MOBEPXHOCTM KaMy(eTHbIX CBail, Harpyxas WX N0 A/IMHe, KaK KOHCOJ/IbHble
CTepXXHU. Kak cnefcTtBve MOryT MNOABUTHLCA [AOMONHUTENIbHbIE YCUNA B CBasX W pPOCTBEpPKe
(n3rnbatowime MOMEHTbHI U MonepeyHble cunbl). Kpome Toro, 60KOBOe [aBneHWe rpyHTa, MeHseT
o6atme cTBONA KaMy(/eTHbIA cBau, 0COOEHHO B BEPXHEN ero 4actu, Ha yvacTke, re NoroHHas
XECTKOCTb KaMy(/IeTHbIA CBaM [JOCTAaTOYHO Benuka. Opu3OHTaNbHble AehopMauny OCHOBAHUSA
ABNAOTCA HAM6O/bLUEN OMAaCHOCTbIO A/19 COXPAHHOCTU KaMy(eTHOro CBaHoro yHaameHTa, Tak
KaK OHW BblI3blBAIOT 3HAUYUTE/IbHbIE YCUINSA B CBAAX U POCTBEPKE.

Ewe ofguWH pJedekT OCHOBaHWA OT BAWAHWUA NOAPabOTKM - 3TO Hak/OH
noapabatbiBaEMOro 0CHoBaHUA. OH CKa3blBaeTCs B NOSABNEHUN TOPU30OHTaNbHOW CUbI B TONI0BE CBau
W B MepepacnpefeneHnn BepTUKaNbHbIX Harpy30K Ha cBau 3a CYeT NOABEHWA AO0MONHUTE/IbHOro
MOMEHTa OT CMELLLeHUNSA LLeHTpa TSHXXeCTun 3aaHus. Oy TMMoe BAVsHWE nepepacnpejeneHns Harpy3ok
Ha KaMy(neTHble CBan OT HaK/IoOHa 3f4aHus O6yaeT owyLwarbca TONbKO NPy nogpaboTke [0CTaTOYHO
BbICOKUX 3[1aHNIA N COOPYXXEHMNIA C HEBONbLLIONK NPOTSXEHHOCTbLIO B HaNpPaB/eHNN KpPeHa.

OpfHaKo (akTMyeckoe MHeHWe, YTO 3a CYeT Bpe3aHWa CBail, NONYYMBLUMX AOMOMHUTENbHOE
[aBneHune, MNPOUCXOAMT 06paTHbIA NPOLECC BblpaBHMBAHUSA HArpysok. JTOT MpoLecc MOXeT
MPUBECTU K 3HAYUTENIbHOMY YMeHbLUEHUIO YCUINIA OT UCKPUBNEHUS nogpabaTbiBaeMoro 0CHOBaHMWSA
B Hag(yHAaMeHTHOW KOHCTPYKUUW. [aHHbIA (hakT OnpoBeprHysi NporHo3bl O HEBO3MOXHOCTM
MCMoNb30BaHWUA CBaliHbIX YHAAMEHTOB Ha nogpabaTbiBaeMblX TEPPUTOPUSAX. Mpu nopgpaboTke
3[0aHWI Ha CBalHbIX (hyHJaMeHTaX CYMTAOT, UTO CHIKEHNE 0006LLEHHbIX YCUNNIA B KOPOOKe 34aHUA
3a CYeT Bpe3aHUs Hambonee Harpy>KeHHbIX CBaii 60/blUe, YeM yBe/lnyYeHne Tex e YCUIUM 3a cyet
MOBbILLIEHNA XECTKOCTN YMNOTHEHHOIO CBasgMM 0CHOBaHMSA [1].

NTak, OCHOBHbIMW 3afjla4amMmn nccnefoBaHnsA paboTbl KaMy(neTHbIX CBalHbIX PYHAAMEHTOB Ha
nogpabatbiBaeMbIX TEPPUTOPUAX CNeLYeT CUATATb:

- onpefeneHne HecyLel cCNOCOGHOCTM KaMy(/IeTHbIN CBan MO FPYHTY;

- 000CHOBaHWe TMPUMEHEHNUA HOBON KOHCTPYKUMM KaMy(reTHbI CBan, Yny4ylleHHOW
[06aBNEHMEM YLLNPEHHOW Chepoil N KOHNMYECKOTro Oro/ioBKa.

- MpoBefieHNe MOJE/NbHbIX WCMbITAaHWA AN NOLTBEPXAEHUA TeopeTUYeCKN MOMyUYeHHbIX
pe3ynbTaTos.

CnaBHOe TpeGOBaHMEe MpPU MNPOEKTUPOBAHUM OYPOHAOUBHbLIX CBalHbIX (YHAAMEHTOB Ha
nogpabatbiBaeMbIX TEPPUTOPUAX 3TO 06eCneyeHne UX HecyL el CMOCOBHOCTH He TOJMIbKO MO FPYHTY,
HO W no Martepuany. B 00blYHbIX YCNOBUAX, MPOYHOCTb MO Martepuany obecrneymBaeTcs
aBTOMaTUYEeCKW, B TOM C/lydae, ec/in Ce4eHne cCBau NPOBEPEHO HA MOHTaXHble Harpysku (puc. 1).

OAHUM ©3 TrNaBHbIX KPUTEpWUW Npu CTPOUTENbCTBE Ha nofpabaTbiBaeMblX TeppuUTOPUAX
ABNIAETCA pasfe/nieHne CBail Ha XecTKue 1 rmbkme. 3To CyLLeCTBEHHO BMAET Ha KOHCTPYKLUUY y3na
COMPSHKEHUMN CBau C POCTBEPKOM.

YKecTkue cBaun Ha nogpabatbiBaeMbIX TEPPUTOPUAX Le/IeCO06Pa3HO NPUMEHATb B COYETAHUN CO
LUBOM CKOJ/IbXXEHUS, yCTpamBaeMblM MO Or0/IOBKY, TaK Kak Mpuv UHOM pPelleHUn LONOSMHUTENbHbIe
ycunus, nepefaBaemble Ha pOCTBEPK, MOTYT ObITb C/IULLKOM BeSIMKK.

Ona rnbkux cBal OCHOBHbIM NPUHUWN BbliGOpa TWMa W KOHCTPYKLMM CBau ABNseTCA
obecrneyeHne COOTHOLUEHWS MPOYHOCTU W >KECTKOCTWU, KOTOpPOe Obl 06ecrneymsano nofatiMBOCTb
cBau. [aHHbIi NPUHLUN MOXET ObiTb BblpaXeH B YA0OHOW ¢opme [2], ecnn BBECTU MOHATUE O
"pasmyce yCNOBHOW KPUBU3HBI". DTO TaKOW NpefenbHblii paguyc UCKPUBNEHUS CBau ry Npu YNCTOM
n3rube, NP KOTOPOM HauYMHaeTCa U3/10M CBau:

B
r)\// = (2.1)

rae B - XXecTKOCTb MOMepeYyHoro CeYeHus caw;
M - npeaenbHbIA N3rnMbGaKoLLNA MOMEHT, NMPU NPEBbILLIEHNN KOTOPOrO HAYMHAETCS W3/I0M.
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OKOHOMMYECKU 3thheKT TakxKe onpefensercs npefenbHbIM paguycoM  UCKPUBNEHUS.
Hanbonee 3KOHOMWYHbIMMK OYAYT Te CBaW, A5 KOTOPbIX Iy MUHUMaNbHO. [Ans 6ypoHabuBHbIX CBal
pagnyc yCNOBHON KPUBU3HbI KOoNebneTcs npumMmepHo B npegenax 50-100m [2].

Kak cnefcteue, ans noppabaTbiBaeMblX TePPUTOPUIA NEpCneKTUBHbIMK ABNAKOTCA CBaun, 414
KOTOPbIX Ty Haxo4uTCA BOMM3N HVKHER TpaHULbl UAN MeHbLUe MPUBEAEHHbIX 3HAYeHUn. Taknumu
TMNamMmun CBail ABNAIOTCA: KaMy(neTHble CBau C yLMpeHMeM, a Takxe OypoHabuBHble cBau C
YLWNPEHNEM Y KOHUYECKUM OronoBKoM. OZHMM U3 NyTeil CHUXEeHUs pajuyca YC/I0BHON KPUBU3HbI
ABNAETCA NPUMEHEHME BbICOKOMPOUHbIX 6ETOHOB A1 M3rOTOBNEHMSA CBaA.

KamydneTHble cBau BbIMOMHAKTCA MyTEM MOA3EMHOr0 B3pbiBa 3apsja B3pbiByaTku (BB),
OMYLLEHHOTO CKBO3b CTallbHYK WM >XeNe306eTOHHY Tpy6uaTyto 060/04Ky. [Mepes B3pbIBOM
060/104KY, HaMONHEHHYK NAacTUYHbIM OeTOHOM, npunofgHumaroT Ha 1 - 15 M Bbile HKHENA
NMPOEKTHOWN OTMETKMN CBau; B3PbIBHbIE ra3bl 0TXXUMAKT FPYHT NOA TOPLLOM TPYy6bl B CTOPOHbI, U 6ETOH
nog Aeinctemem CO6GCTBEHHOro Beca 3amnofiHAeT ob6pasoBaBlUylOCs Kamepy. B ocBo6oauBLiytoCs
BEPXHIOI YacTb 060/104KM LOMNOMHUTENLHO BBOAAT 6ETOH M YNIOTHAKOT ero Bubpayueid. 3apsg BB,
OnylLLeHHbI B 060/104KY, ANS NPUTPY3KK 3acbinatoT cfioem necka tonwmHon 10 - 15 cm.

BeToH, 3anonHALLWMIA 060104KY, YKNAAbIBAIOT C TAKMM pacyeToM, 4Tob6bl Nocne B3pbiBa 3apaja
1 BbIXO4a €ro B Kamy(/IeTHYI0 Kamepy B MOJIOCTU CBaiiHOMW 060/104KN 0CTaBasiCs C/I0N BbICOTOW He
MeHee 2 M. OTO HeoOXOAMMO ANA MONYYEHUS HAAEXHOW CBA3M MeXAy OeTOHHbIM YLWPEHUEM
chepoli 1 TeNIoM cBau.

MWHUManbHbLIA 06bem 6eTOHa B M3, o6ecneymBaroLLmii Takyt BbICOTY, COCTaB/SAET:

1) npw cocpenoToveHHOM 3apsse BB

V = 0.6D3+ 2D11 (2.2)
2) npw KonbLeBoM 3apage BB
V = 25D2(D2-D2) + 2D2 (2.3)
roe D — anameTtp KaMy(neTHOro csas B M;
D11 — AnameTp BHYTPEHHeR nonocT 060104YKKN B M;
D1 — cpeaHuin anameTp KOMbLEBOrO 3apsfa B M.
3apsagbl BB npu ycTpolicTBe kKamy(/ieTHbIX CBas c/iefyeT NPUMEHATb: COCPefOTOYEHHbIe - MpK
AnameTpe cBail 1 060/104eK 40 1,2 M BK/IHOUNUTENBHO U KOJMbLEBbIE — MPU AnaMeTpe CBaii-060104eK
6onee 1,2 m.

[unameTp o6pa3oBaBLLErocs KamyMeTHOro cBas LO/HKEH MPOBEPATLCA N0 PopMynam:
1) npw cocpenoToveHHOM 3apsie BB

D=13yV (2.4)
2) npu KonbLeBoMm 3apsase BB
D=D1+ (2.5)

raoe V1 - 06bEm 6eToHa, BblleAwero M3 (MOMOCTM CBaliHOW 060104YKM B KaMy(ieTHOe cBas,
B M3.

Maowanb NONEPeYHOro CeYeHns KamyqieTHOro ceas
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nD?

Fky - (2.6)
MuHMManbHOe pacCTOfHME MeXAY LeHTpaMun CocefiHUX CBal ¢ KaMy(ieTHbIM CBassMU [O/IKHO
ObITb He MeHee 1,6 pacyeTHOro gnametpa casi B M [3].

PucyHok - 1L Cxema ycTpoicTBa KaMy(eTHbIX CBaii KOHCTpykuuu A. A. Jlyra:
1 - norpy»eHue nosioin 060104KM B FPYHT; 2 - ONyCKaHWe 3apsafa B3pbiBYATOro BelecTBa BHYTPb,
060/104KK; 3 - 3aM0NHEHNe 060104YKN NAAaCTUYHBIM 6eTOHOM; 4- B3pbiBaHue 3apsja BB (06-
pasoBaHVe KaMy(neTHOIN NoA0CTU 1 3ano/iHeHMe ee 6eTOHOM); V- L06eTOHMpOBaHKE CBau

Mo gaHHOMY pasfeny MOXHO CAenaTbh CNeAyoL e BbiBOAbI:

1. KOHCTPYKTMBHbIE pelleHns Kamy®MieTHbIX CBaliHbIX ()yHAAMEHTOB BeCcbMa Pas/MyHbl U
NPVYMeHeHWe TOr0 WAWM WMHOrO TWMa CBauM 3aBUCUT OT YCNOBMIA paboTbl CBaM M OT TPYHTOBOrO
OCHOBaHWA.

2. KOHTpONb 3a TEXHONOTMYECKMM MPOLECCOM W3rOTOBAEHMSA KaMy(NeTHbIX CBaid W”
mMaTepuanom CBaii ABNAETCA O4YEeHb BaXKHbIM acNeKTOM Mpy UCNOMb30BaHUN KaMy(NeTHbIX CBal npu
CTPOMTENLCTBE 3[aHNIA U COOPYXKEHWIA.

3. MpenMyLLecTBOM TakuUX CBail 3TO: COKpalleHWe CPOKOB CTPOUTENbCTBA, CMOCOBHOCTb
BOCMPUATMA CBaell 60/bLINX Harpy3oK, Npu NpoBeaeHNn 6ypoBbIX PaboT, AMHAMMUYECKNE HArpy3Ku
rPyHTa Ha PAAOM CToAWME 34aHNS MUHUMASIbHBI.
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B.A. basapos, A.H. KoHak6aeBa, 6.0. KangaHosa, M.b. KyTTbi6aeB

Kemip-KeH anaHgapblHAa Kamy®neTTi kaganapabl KongaHy macesneci

AHHOTaumna. byn makanafa KapafaHfbl 6HipiHIH KeMip-KeH OpbIHAApbIH uUrepy KesiHge
OHAENeTIH ayMakTapga KamydneT KajanapblH KongaHy KapacTbipbiifaH. [edopmaymsanaHaTbiH
Herisi 6ap KeHeWlTinreH OypFblnaHFaH Kafjanap >KYMbICbIHbIH, €peKLUenikTepi KapacTblpblibin,
urepineTiH aymaktapaa OypfblNaHFaH KafjanblK ipretactapibl Xobanay KesiHae TananTap
KenTipinreH.

TyWhiHgi ce3gep: eHAeNeTIH ayMmakTap, KenfeHeH gedopmaumsnap, Oypfbinan eHrisineTi
Kaganbl ipretactap, kKamyneTTi Kaganap, KeTepriwTik kabineTi, Tonbipak Herisi.

B. Bazarov, A. Konakbaeva, B. Kaldanova, M. Kuttybaev

The question of application of bored pile with expanded base in coal areas

Annotation. This article discusses the use of bored pile with expanded base in undermined areas
in the development of coal deposits in the Karaganda region. The features of the operation ofwidened
bored piles with a deformable base are considered and given the requirements for the design of bored
pile foundations in undermined areas.

Key words: Undermined areas, horizontal deformations, bored pile foundations, bearing
capacity, soil foundation.
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b.0. KangaHosal, A.H. KaceHosal, T.lN. CyuunnHal
KaparaHgbl MHAYCTPUANbIK YHUBEPCUTETI, TemipTay K., KasakcTtaH

TOMbIPAKTbl CTABUNOMETPUANDBIK XXOHE OPbIH AYbICTbIPYFA CbIHAY blH
HOTWXENEPIH CTATUKAJIbIK 6HAEY

AHpatna. byn makanaga TOMblpakTbl CTaOUNIOMETPUANBIK XBHE OPblH aybICTbIpyfa CbiHay
HOTWXKENepiH cTaTuKanblk eHAeY Typasnbl aiTbinagbl. CTabunoMeTpUsAbIK CbiHaynapAblH MakcaTbl:
TOMbIpaK CblHAMACbIHbIH OYAIpNiK KEHE MYMKiHAIrimeH (KOMNPECCUOHAbI CbIHAKTayfa KapafaHaa)
YW O>KakTbl CblfbiMAay KamepanapblHAafbl TOMblpak [AeopMauuACbiHbIH MOAY/NIH aHbIKTay.
TonblpakTbl 6ip Xa3blKTblKTa Kecy afiCiMeH CblHay iWKi yiikenic 6ypbliwbl ¢ XaHe kymgapfa (ipi
XKaHe ipi KocnaraHAa), casfbl >XoHe OpraHuKanblkK-KeHlere e3iHAIK aAre3vAacblH aHblKTay YLWiH
Xyprisinegi.

TyWhiH ce3gep: Tonbipak, geopmauuns, TONbIpaK blAFaNAbINbIFbLI, Cany TepeHAiri, Hbifbi3gay,
Jethopmauunsa Moy, TOMbIpaK ThbifbI3AbIFbl, KEPHEY.

TonblpakTapibl ~ CTabUNOMETPUANbIK  CblHAKTay  TOMblpakTapAblH  OepikTik  XaHe
fethopMaunoHAbIK KypamaapblH aHbiKTay YLWiH, iWKi yilkenic 6ypbiwbl ¢, ycTacy KoaghhuuneHTi,
feopmauns mogyni E xaHe 6acka fa MiHesgemenepai aHbiKTay yLWiH Xyprisegi (YWecCTiK CbiHaKTay
apjicTepi Typanbl eKiHWIi TapmakTa HakTbl KepceTinreH). bi3giH xafgaiga, Kanubpney
9KCMEPUMEHTTEPIHIH MakcaTbl YL >XblAbIK XWUHAY KamepanapblHAa TOMbIPaKTbiH OY3blaybIHbIH
MOAY/NIH aHblKTay >X8He TOMNblpak KocnacblH KeHenTy (KOMMOHEHTTepre kapafaHga) MYMKIHAIrH
aHbIKTay 6ongpbl.

TonbIpakTblH, CblHaKTapbl YATIAeri TiK XYKTeMenepAiH 30HAACHI afiblHFaH Ke3fe, >Kasnnbl
KepHeynepaiH Ao3=0 TypaKTbl MaHiHAe XYprisingi. Kanubpney akcnepumeHTTepi yWnecTipinrex
OPeHaX bl CblHaY HerisiHAe >XYprisifigi, on TypakTaHAbIPbIIFaH XXepaepae TOMbIpakTbiH OYNIHYIH
aHblKTay YLWiH XYprisingi. byn cxema Tonblpak yArinepi eTe TeMeH KepHeysni KepceTkiwTepi 6ap
WeKTeyci3 Komnpeccuara (bapnblk CblHaK Ke3eHiHA4e allblk ApeHaXAblK KnanaHhaphblH HaTUKecCi
peTiHAe) KonpaHblnaTbiHbIH KepceTedi [1].

TonbipakTbl YLWOCTI CbIfbl/yFa CblHAY KeNneci peTreH Xy3ere acbipbliagbl:

- 40x40x60 rabaputTepi 6ap apHaiibl yiAnecTipinreH cTeHATe Ae3nHeKUyMsanaHFaH 3aTTapabl
fanblHpay;

- YW KamepasnblK Kamepaga yarinepai opHaty, CbiHay YLWiH acnanTbl JaibiHaay;

- TOMbIpaK KocCracblHaH CyAblH 60caTblNyblH KamMTamacbl3 eTy VYLWiH awblK ApeHaxAbl
KnanaHjapMeH CblHaK KecTeCiHe CalikeCc Kamepagja TO/blK KbICbIMbl 6ap YATiHIH TypakTbl Typae
TbIFbI34anybl;

- Xannbl KbICbIMHbIH 20% -blH €CeNTeMTiH YATiHIH TiK WOK XYKTeMeci.

Casfak TonblpafbiHbIH TOMbIPaFbiHbIH AalibiHAaNYbl YKCAC IKCMEePUMEHTaNblK CbiHAKTapMEH,
cofaH KeliH Tonblpak kabaTTapblHbIH WOFbIPAaHYbIMEH XYPrisingi.

JKYKTeyfiH ap KeseHi ynrigeri TiriHeH fgedopmauuaHbiH TiK TYPaKTbIIbIFbIH YCTan Typybl
MYMKiH, 0N YWiH 6 cafaTTblk 6alikay KesiHge 0.0001 acnaiTblH TiK TiK Tanwbl/blfblH apTTbipy
efiwemi KabblnfaHadbl. Tonblpak yarinepiHiy geopmanuacbiH enleyre apHanfaH Kypanfaphbit,
xasbanapbl apbip 1, 5, 15, 30 MuHyT, 1, 2, 4, 6, 8 cafar caiblH XeTKi3inegi. Tonbipak CIOXeTiHAEr|
03 Kannbl KbICbIM KbICbIMHbIH, HOTUXXECIHAE TOMblpakTblH 6acTankbl KepHeyiHiH KyhiHeH
aHblKTanabl. TOMbIPaKTbiH KaTTbl AethopmauusanaHfFaH KyiniH ecenTtey KesiHfae, sfeTTe, TOMbipakTa
6actankpl (Tabufun) KepHeynepgi 6eny Typanbl ruaponatusanblk 3aH4bl nanganadagsl. byn xaraanga
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6acTankbl KepHeynep 6acTtanfaH TOMbIPaKTbl a3aiTy TepeHAiriHeH 6actanajbl XXaHe TOMbIPAKTbIH,
OHIMI  MOHOMUTTIH TepeHAIriHAe, SAFHW >XephiH TepeHAiriHAoe kanah nanWga 6onaTblHAbIFbIH
aHblKTanabl. Es=Yyz. Bi3fiH Xafganfa os-4iH yw Typai MeHAepi ywenwemai 30HATap YLWiH
ecenTesiefli, an ofiap CTPeCC-TeCTifley XYMbICTapblHbIH TEPEHAIrIHEH. 1-KecTefe YKaH-XaKTbl KbICbIM
MaHi 03 ap TYPAi bINFanAblNblK MeH ThIFbI3AblK Ke3iHAe ca3fakTbl TOMbIpakTapabl CTabMNOMETPUSANDBIK
CblHaKTay YLWiH KabblfgaHFaH Tonblpak YAriciHe, Kymabl TOMblpakTap YWiH 2-KecTefe KepceTinreH

[2]

1-kecTe. blnfanabinbiK NeH ThIFbI3AbIKTbIH 8p TYP/i MaHAEpiHAE ca3faKTbl TONbIpaK yArinepiHe
YKaH->XXaKTbl KbICbIMAbl KaOblNgaiMbl3

Tonbipak Tonbipak TonbipakTbliH OpHanacy TepeHAiri, M
bIIFANAbINbIFbI, W ThIFbI3[bIFbI, P 1 2 3

(%) (r/lcm2) YKaH-aKTbl KbICbIM 03, KMa
10 1,63 16 10 1,63
12 1,68 16 12 1,68
14 1,72 17 14 1,72
16 1,77 17 16 1,77
18 1,83 18 18 1,83
20 1,88 18 20 1,88

2-KecTe. ©p Typni TepeHAiKTe opHanackaH KyMAbl TONbIpak YAriciHe >KaH-akTbl KbICbIMAbl
KabblngainmMbi3

Tonblpak TonbipaKTbiH, OpHanacy TepeHairi, m
ThIFbI3AbIFbI, P 3-4 3-4 3-4
(ricm?) YKaH-XaKTbl KbICbIM o3, KIMa
2,14 77 2,14 77

Bip KabaTTbIH afiCiMeH TOMbIPAKTbIH CblHaFbl Keneci cunaTTaManapibl aHblkTay YLIiH Xy3ere
acblpblnafbl: iWKi yiikeny 6ypbilbl XaHe KenipwikTepiH (ipi XaHe ipi), ca3fbl XXaHe MUHepanibl-
MWHepanbl TONbipaKTapfa apHaifFaH apHaribl XbIKYbI.

Byn MiHe3sgemenepai PUKCUPOBaHAbI Xa3blKTbiKTa KECY KYpPbINfblfapbiHAa TONblipak yarinepiH
CblHaKTay HaTWKenepiH aHbikTagbl. Ca3fbl TOMblpakTap YLWiH apHaibl TancbipManap 60MblHLWA
Keneci MaHzep aHbiKTanabl gr >kaHe Q-

XepaiH Keaeprici KuMblnbiCaTblH XepPAiH €H XXOFapbl KepHey Leri peTiHAe allkbiHAanabl, oHAa
TOMNbIpaK CHOXEeTI 6epinreH KanbiNTbl CTPecC KesiHAe OGeKiTiNreH KanblHAbIFbIHA AeiiH Kecinegi.
KanbinTbl KEPHEYAIH op TYpNi MaHAepiHae Gipael ynrinepaiH KemiHAe YLl CbiHaFbIH TEKCEPY XXoHe
MBHAEpPAI aHbIKTay.

CblHaKTayabl Keneci cynbanap 60MbIHLLIA XYPridedi:

- WOFbIpNaHAbIpbINFaH-KypFaTbinFaH  (6asy) Kecy-kympap VYWiH, ca3wabbkaHe opraHo-
MUHepanabITONbIPaKTap Ccy CiHipy KoagduuMeHTiHe GainaHbIiCThl eMECTUIMAI MaHAEpAi aHbIKTay
YWiH ¢’ XaHe c;

- WOFbIpNaHAbIpbINFAH  eMeC Te3 KecCy-Cy CiHiMAI ca3 YLWiHXaHe opraHo-muHepangbl
TONbIpakTap YLWiH, aKKbIWTbIK KepceTKiwke ve 11>0,5, XaHe OTbIpy TonbipakTapbl, Cyfa CiHipMAi
TOoMblpak YLWiH.

CblHakTay YLWiH KypblibiMbl By3blIMaFaH ToMbIpak YArinepiH, Tabusn binFangbl/ibikTa Hemece
Cyfa CiHipimai afgainga Hemece KypblibIMbl Gy3blifaH GepinreH ThifbI3AbIK YXXoHe blNfFaniblfiblK
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MoHAepiHAe  KepceTinreH, >kacaHfAbl  HbIFbl3fanfaH  Tonblpak  yWiHAINepiHEH  anagpl.
byn Xafgalifa Xofapblga aTanfaH TOMbIPaKTbiH YArinepi 6ocafaH Kyige cbiHanafbl, an iCiHy -
ayblpnblK Ce3iMiMeH.

EckepTy - KaxeTTi Xafgalinapga Kecyre Kefepri Kenecigeil aHblKTanybl MYMKIH: OTbIpy
TONbIpaKTapbl YWiH TabUFKN bINFaNAblNbIKTa HEMeCe JomManaty WeriHAeri binfFanablfiblk KesiHae, erep
COHFbICbI TabufmpaH Hkofapbl 60nca; KblWKblI4aHFaH — TOMblpak  YWiH -  angblH-ana
KbILWKbIAaHAbIPbIIFAH ToNblipakK YAriciHe cypu3noHabl OTbIpy PeTTenreHeH KewiH 6Gepinrex
KanbINThl KbICbIMAa; iCIHFEH TOMbIpaKTap YLWIiH - TOMbIK CyFa CiHipimAai KesiHae 60C iciHy Hemece
iCiHY cTabunmsauuacbl 6epinreH KanbiNTbl KbICbIMAA; TOTiSIMENi TOMbIpaK YWIiH - onapAbliH eH YKeH
MBHIHAE, KaXXeTTi HeMece XETKINIKTI TbIFbI3AblKTa.

Ynri gnametpi guametpi kem gereHge 70 Mm xxaHe 1/3 - 1/2 pnametpi 6ap UMAMHAPAIK NiliHre
ne 60nybl Kepek. Yrigeri TonblpakTbiH (paKLUACbIHbIH eH Ken meniepi (KoCbIHAbINap, arperarrap)
YATIHIH OUIKTITiHIH 1/5 apTbiK 601Maybl Kepek.

XKabgblKTap MeH Kypblafblnap

Xepgi TonbipaKTa cbiHay YLWiH 6ip KabaTTbl XapblKTap ajici:

- XbI/DKbIManbl XX8He KO3Fa/IMalTblH KanTaMacblHaH TypaTbiH iWKi enwemAi, KataH XaHe XOLu
MiCTi KapblHAALWTapMeH XXYMbIC iCTEATIH CakMHaHbl KaMTUTbIH XXapTblnai popmagarbl Kopan;

- VATIHI TIK )XXYKTeY MeXaHWu3mi;

- KeN[eHeH XapTblnal XXYKTeme xacay MexaHU3Mi;

- YATIHIH AeopMaLUAChIH XXaHEe KOMAaHbINaTbliH XYKTEMEHI 6LWENRTIH KYPbINFbI.

1 XK9He 2-cypeTTeri >Kep acTbl TOMbIPafFblHbIH, Ce3iMTaniblkka apHanfaH OypfFblnay
MOAYNbAePiHIH A8NAIrT KbICbIMHbIH apTypni MaHaepiHAae (TepeHAIKTIH TepeHAIri) yw CbI3bIKThb
TeHOeynepMeH KepceTifireH. 3-cypeTte KanbiNTbl KbicbiM 0,1 0,2 MIlla Auana3oHbiHAaFbI
mMoaynbaepaid, maHgepi 0,7 0,2 ... 0,3 MTa ananasoHbiH4a KepceTinreH [3].
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1-cypet. Ca3fakTbl TONbIPAK biINFaNfblbIFbIHAH  2-CypeT. Ca3fakTbl TONbIPaK blAfFaifbl/blfbl
cTabunomeTpuanbik geopmanms MoLYNiHIH cTabunomeTpusnbik geopmayms mogyni
6aiinanbicel (0,1...0,2 MMa) 6aiinaHsbicsl (0,2...0,3 MMMa)

[Jedopmauus moayni, E (kMa)
17000 18000 19000 20000 21000 22000 23000 24000

3-cypeT. Kymabl TonbipakTap yLWiH TepeHaik 60ibiHWa geopManns MoLYNiH TapaTy

CblHaK 6apbiCblHAa 6©/WeHreHaen, KenAeHeH >kasyfa >XKaHe Ka/ibINTbl TUEYAiIH MaHAepi
KYMYNATUBTIK XKaHe KanbiNTbl KepHeynepai, an MIMa ¢opmynanap 60iibiHWAa ecenTengi:
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r= 10/; (1)

(2)

MyHZaFbl Q XKaHe F - KM Xa3blKTbIfbIHAAFbI KONAEeHeH KecKill XaHe KaibiNTbl Ky, KH;

A - YNTiHiH ayAaHbl, CM2.

AHbIKTay KeM fJereHge yw Typai MaHre >KeTy KepeK. Opb6ip MaHHeH Ty3eTy Ty3inreH
KanTamaHblH CblpFaHaiTbiH 66niriHiH yiKeniciHe, cofaH KeliH KbI/WbIKTbIH apa KallblKTblfblHA
ecentenefi. CblHakTapAbl ©34iriHEH AMarHocTuKanay KesiHAe KYpblinfblaafbl YiKenyre Ty3eTy
a/lblHFaH TeXeril auaroHanre Kocblnagbl.

Kuma pgedopmanmacbiHbig CbiHay npoueci KesiHgeri MaHi 6oWbiHWa |, ap Typni KepHeyre
ColiKec KeneTiH T, 6alinaHbic rpagurid kypaabl [=f(x).

KnMagarbl TONbIpaKTbIH LWeKTI KefepriciHae eH YKeH MaH Kabblngangbl T, rpagmk 6olbiHLWA
anbiHFaH |=f(x) Hemece kecygeri kuma guarpammacbl 60ibiHWA Ik, KaTbICTbl Aedopmaums MaHi
acnangbl 10% [4].

Erep T MaHIi MOHOTOHAbI 6CCe, OHa TOKMMara ToMnbipak Kefaeprici MaHiH T geopmauns KesiHie
Ik kabblngangbl, YATiHIH KaTbICTbl feopManns MaHi cainkec kenedi 10%.

AnbIHFaH MaHaep 6olablHLWA banaHbic rpadurid Kypaabl T=f(0).

IWKi yiKenic Kywi ¢>kKaHe MeHLWIiKTi ycTacyfbl C Cbi3blKTbl 6aiinaHbIC napameTpnepi apKbibl
aHbIKTanabl:

T = atgy +¢ 3)

MyHJafbl T XXaHe 0 epHeKkTep 60WblHLWa ecenTeligi (3) >xaHe (4).
Tr = atgyr + cr 4

MyHaafbl, T - KangblK 6epiKTik;

T XKaHe Cr - Kangblk 6epikTiKTiH MiHe3gemenepi.

IWwKi yikenic Kywi ¢>XaHe MeHLWIiKTi ycTtacy ¢, MMa, (5) xaHe (6) ©pHeKTepi apKblibl
aHblKTanagbl, CblHAK HYKTenepiH eHAey apkbinbl anbiHagbl T=f(0) eH Kiwi KBagpaTTap agiciMeH,
Hemece rpajuk 60ibiHWA aHbiKTangbl T=f(0), CblHaK HYKTenepiHe eH Y/IKeH XYblKTayfa [feliH
CbI3bIKTbIK XYpri3ai:

* »E 7i%i

*Z(")2-Q M 2 5)

Z"NZ 22~2ZgiZrigi
*Z2(02"(Z202

MYHAaFbl, Ti- KUMaFa KefepriHiH cblHaK MaHAepi, ap TYp/i MaHAepAe aHbIKTaNfaH oi XaHe Xeke
TyTac Tonblpakka KatbiCTbl (N>3 06onFaH4a) Hemece OIip WMHXEHepPNi-reoNornsanblk 3/emMeHTKe
KaTbICThl;

N - CbiHaKTay CaHbl.

AHONOrMANbIK aicneHKanablk 6epikTik napaMeTp/iepiH aHblKTanMbI3 ¢rxaHe Q.
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CblHaKTay aficTepi: KOHCONMAWPOBAHALIOPbIH aybICThIPY TOMbIK CyFa CiHipiMai afgaija
angblH-ana Holfbi3gay (4-cyper) .

3-kecTe. TonblpakTbiH PU3MKaNbIK MiHe3gemMenepi

W, % W1,% Wp,% Jp,% J1,% 0 S
23.8 33 26 7 <0 0.731 0.88

TiK KbicbIM P, krc/cm2

4-cypeT. OpblH aybICTbIPY KyLWi rpaduri

VHXXeHepni-reonornanelk i3geHictep KypbiibiCTaFbl €H MaHbi3Abl Typi 60MbIM Tabblnagbl,
onapgaH KypblbIC HbiCAHAAPbIHbIH  Ke3-KenreH ypgici 6actanagbl. Op Typai WUHXeHepni-
reonoruanblK i34eHICTEPAl KAMTUTBIH TYPAEPIHIH KEWeHAI 84iCi KypbI/bIC anaHbl MeH FumMaparTap
MeH VyiiMepeTTepAiH HerisgepiHAeri TonblpakTapAbl >KaH-XaKTbl >XK8He YyaKbITblHAa 3epTTeyre
MYMKIHAIK 6epegi.

WHXeHepni-reoiornanblK i3geHicTepai XXyprisyaiH, cypaktapblH Kasipri 3aMaHfbl Xafgainga
3epTTey. TonblpakTapAbl XXYMbIC iCTEATIH 3epTXaHasnblK XXaHe fana XafaanblHaa 3epTTey ajicTepiHe
wony ictey. XXyMmbIC XacalTbIH XabablKTap - 040MeTpiep, cTabunomeTpnaep, ctaTukanablk ayMakTap
XKOHE LWTaMNTbl KYPbIFblNapFa Tangay xyprisy [5].

KypbInbiC HblCaHAapblHAA TONblpakTapAbl fAana XaffalblHAA >XKoHe 3epTxaHaja KelleHai
3epTTey XXYMbICTapbl XYPrisingi. AnaHwaHblH CTaTUKanblK ayMaKTaHAbIpybl, WTaMNTbl 3epTTeYi,
CTabUNOMeTPUANbIK,  KOMMPECCMOHAbI >K8HE OpblH  aybICTbIpyFa 3epTTeynep KYpPrisingi.
HaTuxeciHge TonbipakTapAblH  QuU3nKanblk (FpaHy/IOMeTPUANbIK  Kypambl,  blIFanablibIfbl,
ThIFbI3AbIFbI, MINIMAINITT, KeyeKTINiK KO3(hPUUNEHTI) XaHe MexaHuKasblK (geopmaLnoHabl XaHe
OepiKTiK KacueTTepi) Kypamaapbl aHbIKTaNbl.
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b.0. KangaHosa, A.H. KaceHosa, T.INM. CyunnunHa

CTtaTnyeckasa o6paboTka pe3yNnbTaTOB CTabBUIOMETPUYECKMX W CABUTOBbIX MCMAbITaHWUA
FTPYHTOB

AHHOTauma. B paHHOW cTaTbe paccmaTpuBaeTCs CcTaTuyeckass 00paboTKa pe3ynbTaToB
CTabMNOMEeTPUYECKMX U CABUTOBbIX UCMbITAHWIA TPYHTOB. Llenbto cTabnnomeTpnuyeckmnx UcnblTaHuii
66110 onpegeneHne Mogyns LeopMaLum rpyHTOB B KAMepax TPEXOCHOI0 CXKaTusi, C BO3MOXXHOCTbIO
60KOBOro pacwmpeHus obpasya rpyHta (B OT/MYMe OT KOMMPECCUMOHHbIX). WcnbiTaHne rpyHTa
MeTOAOM OAHOM/IOCKOCTHOrO cpe3a MPOBOAAT ANA ONpefefieHns yrna BHYTPEHHEro TpeHus ¢ u
YAENbHOTO CuenieHnsa ¢ ANs NeckoB (KPOMe rpaBefiuCTbiX U KPYMHbIX), FAVMHUCTbIX U OpraHo-
MUHEpPanbHbIX FPYHTOB.

KntoueBble cioBa: rpyHT, geopmayms, BNaXXHOCTb FPyHTa, rNy6uHa 3an0XXeHUs, YNI0THEHNe,
feopmMauns Mogyns, NAOTHOCTb FPYHTa, HanpsXXeHue.

B. Kaldanova, A. Kassenova, T. Suchilina

Static processing of the results of stabilometric and shear tests of soils

Abstract. This article discusses the processing of the static results of stabilometric and shear
tests of soils. The purpose of the stable-metric tests was to determine the modulus of soil deformation
in three-sided compression chambers, with the possibility of lateral expansion of the soil sample (in
contrast to the others). Testing of soil by the method of one-plane cut is carried out to determine the
angle of internd n3chon ¢ and spetiffo adhesion to sands (except for coaree and krge), ciay and
organic-miner.

Key words: soil, deformation, soil moisture, depth of laying, compaction, module deformation,
soil density, stress.
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b.0. KangaHosal, A.H. KaceHoBal, P.C. bepikb6aiil
IKapafaHabl UHOAYCTPUANBLIK YHUBEPCUTETI, TemipTay K., KasakctaH

IPI TYMIPWIKTI TOMbIPAKTAPAbIH BEPIKTIK CUMATTAMA/IAPGI

AHpatna. byn Mmakanaga ap Typai ipi TyAipwikTi TonblpakTbiH 6epikTiK cunaTTamanapsl
KapacTbipblnfaH. VIHXeHepnik KypblibiMgap KebiHece ipi TyiMipwikTi TonblpakTapMeH 63apa
apekeTTecefli, COHAbIKTaH oOfapAblH  KAcuMeTTepiH  CeHiMAI  aHblKTay  Kasipri - 3amaHfbl
TonblpaKTaHyAblH 63eKTi MiHAeTi 60MbiN Tabblnagbl. lpi TyMipWikTi TonblpakTblH 6epikTiri -
KYPbINbIMAAPAbIH KYPbIbIMbIH, ME/LWEePi MEH TYPaKTbI/IbIFbIH aHbIKTANTbIH HEri3ri napameTprepain
6ipi.

TyliH ce3aep: 6epiKTiK, TONbIPaKTbIH MiHe34eMenepi, eHrizy miHesgemenepi, Xabablk, yiikenic
OypbilWbl, KEPHEY, rPaHyNOMETPUANBIK KypaMm.

KIPICMNE

TonblpakTapiblH WHXEHEPNiK-reoNornanblK 3epTTeyfiH Herisi peTiHAe fumapatTap MeH
yiiMepeTTephiH HeridgepiH >kobanayfa KaKeTTi aknapattapgbl any. Xobanblk LWewiMaepain,
ceHimainiri 6onawak KypbinbiC anaHblHAaFbl ecenTey afiCi MeH, OHbIH WHXXEHepni i3feHICTepiHiH
canacbiHa pfa 6ainaHbicTbl. COHbIMEH KaTap i3feHicTepAiH canacbl KenTereH akTopnapfa
6annaHbICTbl 60nadbl - GypFblaay TEXHOMOTMACHI, YATINEepAi ipikTey, 3epTXaHanblk XXoHe Aananblk
CblHaKTay aAicTepi, i3f4eHicTepAiH TaXipube pfeHrennepi MeH HOPMATWUBTI KyXXaTTamanapiblH
TananTapbl fa acep eTeai.

KyaTTbl/blfbl XXOFapbl Kypbl/biC MallnUHaNapbl MeH MexaHu3maepi nainga 60nybiHa 6ainnaHbICTbl
Kasipri TaH4a TacTbl-TOMbIpakTbl 6ereTTepAi canyfa, ipi TyRIpWwikTi TonblpakTapAbl KongaHy
KeHiHeH Tapangbl. Ipi TyMipwikTi TonblpakTapAblH epeKLlenikTepi: onapAabliH 6apblik Kypamaapbl
TYRIPWIKTI Kypam >XaHe TbIfbI3fblKNeH aHblKTanagbl.

TonbipakTapAblH 6epikTiri Taburatbl Typanbl WHXEHEPNi TeonorusanblK ecenTepAid, Herisri
Wwewimgepi onapfblH  KypbiibIMAbl TEKCTypanbl epeKlwenikTepiHi{ caHAblk 6afacbl MeH
3epTTeynepiHe 6aiinaHbICTbl. Ipi TYRIPLWIKTI TONbIPAKTbl 3epTTEYAiH Heri3ri maceneci 6y aymakrasbl
TaXipnOeniK XaHe TeopuANbIK 6HAeYyNepPAiH a3 60nybl.

TacTbl-TOMbIPaKTbl  66reTTiH  KYPbIIbICbIHbIH, - e/wemMaepi  MeH 6epikTIriH, Kypbl/ibIMbIH
aHbIKTalTbIH Heri3ri napameTpnepi peTiHge 6epikTi kongaHbinagbl. Kasipri yakbiTta ipi TYRIpWIikKTi
TonblpakTapAblH OepikTiri 3epTxaHanblk afiC apKbiibl aHbiKTanagbl, efwemaepi Tabufy Tonbipak
XafjaublHAa CblHaKTayfa KeNMEeWTiH OpblH aybICTbipy XabAblKTapblHAA aHblKTanabl. Kasipri
TaHfafbl Xabablk GipHewe oHpgafaH caHTumeTpre (30-50CM) CbI3bIKTbIK ©/WEMAEPAI LIEKTeRsi.
Bipak HakTbl Kypbl/ibiCTa KOMAaHbINATbIH ipi TYAIPWIKTI TonblpakTapabiH enwemgepi 50...300cm
XK8He ofjaH fa Ken enwemai kypanaol [1].

Byn xafpanfa MaceneHi oHTalbl WewWyAiH aMmanbl peTiHge TonblpakTapAbl MoAenbaey YAarici
KONAaHblnagbl, on Tabufun xarfanfarbl TOMbIpaKTapAblH OPHbIHA yCaK MOAeNbAi TonblpakTapAbl
KongaHy. bipak, TonbipakTapAbl MOAenbAey ecenTepiHAe XOfapbl Meslepaeri aybiTKkynap nanga
601ybl MYMKIH.

Mogenbaey Aen XyWeHi anTagbl, AFHN XXeKe Kypamapfa ue, YArifneHeTiH 00beKTire KatbiCThbl
KypampapbliH 60ybl.

Tay >KbIHbICTapblHbIH, MaTeMaTuKanblK YAriCi >X8He OHbIH, CTPeONOruAnblK Kypambl Tay
XbIHbICTapbIHbIH CaHAbIK KypamaapblH alikbiHAayAa HaKTbl Keneai. Ipi TYRipWwikTi TONbIpakTbiH 63iH
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YATIMEH CcanbICThIpy HakTbl OesleKkTepheri Kypamgapbl Ke3iHAe Typa MaHfAi 6epyre MyMKiHAIK
6epesi, 0N >Xep FUMapaTTapbl MeH yiimepeTTepi ipreTactapbiHAa KOAAaHy YLIiH.

EH YNKeH KaTeniri macwTabTbl apdekTire 6annaHbICTbl, AFHU KYPbINbIMAbI MaTepuangapabl
o6ypmanay, KaTTbl kabbipFanap acepiHeH nainga 6onatbiH [2].

BepinreH makanaga 6epikTik HaTuxXenepi 6epinreH, macwTabTbl APHEKTIHI eckepe OTbIPbIN dp
TYPAI ipi TYMIpWIKTI TONbIpaKkTapfa CbiHaKTay XYpPrisingi.

CblHakTaynap enwempaepi 300/150MM 60naTblH OpPbIH aybICTbIPY XXabAblFbl apKbl/ibl XYy3ere
acblpbingbl (1-cyper).

Byn cbiHakTaynapAblH HaTWKeciHAe ipi TYMipWikTi TonblpakTapAblH OepikTiriHe acep eTeTiH
Herisri hakTopnap MeH epekLlenikTep aHbIKTanbl.

XKannbl ainTkaHga 6yn hakTopnapAabl ywke 6enyre 6onagbl:

1 TonblpakTapablH MiHe3gemMesnepi;

2. EHrisy miHesgemenepi;

3. CblHaKTayfa apHafaH XabablKTbliH MiHe3gemenepi.l

1- cypet. Ipi TYRipWikTi TONbIpaKkTapAbl CbiHAKTayfa apHanfaH OpblH aybICTbIPY XabA4blf bl

Byn KypblAFbl  ManTatacTbl, Manta-Kymfbl, ipi TYAIpWIiKTi ToOMblpakTapAbl CblHAKTayfa
apHanfaH. bepikTik napameTpnepiH aHblKTayFa MyMKiHAIK 6epegi.

XKabablKTblH MYMKIHAIKTEpI:

- )Kal OpbIH aybICTbIPY XafalbiHAa CblHaKTaynap opblHAAYFa;

- napameTpniepAi aHblkTay: iWKi YyiKenic Oypbllbl, MEHLWIKTi ycTacy, OpblH aybICTbIpy
JdeopmMauuachl, OpbiH aybICTbIPY MOAYNI, ANaTaHCUsA OYpbILLbl;

- eH Y/JIKEH XaHe KanablK 6epikTiKTi aHbIKTayFfa;

- Ken eMec X38He TO/IbIFbIMEH CYMeH KaHblKKaH yaKbITblHAA;

- KOHCOMMJaunsaHbl OpbiHAAY KesiHfe;

- aBTOMaTMU3NPOBaH/bl PeXUMAE CbiHaKTay;

- TIK )X8He KeNJeHeH XYKTeMenepai afieKTpoMexaHuKanblk 6ackapy;
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- KepHey »>kaHe Jedopmauusa 6GakblnaybIMeH KYLWTi acepneppaiH, CcTaTUKanblK >KaHe
KMHeMaTUKanblK pexumaepi;

- TIK )XaHe Kecy fedopMaumanapbiH esLley.

TexHuKanblK MiHe3aeMenepi: WeKTi TiK XXaHe OpblH aybICTbIpy Aedopmaumnsanapbl - 500kH; ynri
enwemi (anametpi/6umikTiri) - 300/150MM; XXYKTEMEHIH eH Kiwi Apexxeci - 5KH; OpbIH aybICTbIpy
Xbingamablfsl - 0,001-120MM/MUH; eH YNKeH Tik gedopmaumna - 40MM; XKYKTemenepai esniwey
karteniri - 0,5%; geopmaumnsanapabl enwey kareniri - 0,2% [3].

1 TonblpakTapablH MiHe3gemnepiHe KebiHece ToOMblpakTblH Typi, 6GenwekTepain ipiniri,
benwekTepaid  opmacbl, rpaHy/fOMeTPUANbIK  Kypambl,  TbifbI3fblfbl MEH  TOMbIPAKTbIH
bINFaNAbINbIFbI XaTafbl. repinrex ipi TyRipwikTi TonblpakTapfa oCblnapiblH apacbiHaH GepiKTiriHe
TONbIPAKTbIH TYPi MEH ThIFbI3AbIFbl 8CEP eTeji.

2. TonblpakTblH MiHe3[eMecCiHe KaTbICTbl ap TYPAi €Ki NpUHUUNManbbl XYKTeMe cynbanapsi
6ap: cTaTUKaNblK XXaHe AMHaMUKasbIK.

OvHaMmukanblK €Hrizy KesiHAeri TonblpakKTblH OepiKTiri cTaTuKanblK eHridyre kKapafaHga as
Meswepde 6onaabl. bipak, KenTereH cblHaKTayfblH HaTuXenepiHeH 6yn adekTi ajiciHeH emec,
TOMbIPAKTbIH EHFi3y TYpiHe 6alinaHbICThl EKEHIH Kepyre 60nafpi.

OvnHamukansik eHrizy kesiHge teHgey KynoH gopmynacbl TypiHAe »a3bliagbl:

T= (0 + Aa’tgy

MyHZAafbl, 00 - KocbIMLIa KepHey, YArige AvMHaAMUKabliK KOCbIMLUA XXYKTEMe acepiHeH nanfja
6onagbl;

tg<p - ylikenic 6ypbibl, eHri3yAiH CTaTUKabIK WapTTapblHa CoKec Keneai.

Cratukanbik eHrisy kesinge KynoH opmynacsl Kefeci Typre ne 6onagbl:

T=c+a - tgy

3. Kypbinbic TaxipubeciHae ipi TYRipWIiKTi ToNbipakTapabl 3epTTeY VLUiH eKi Herisri Xabablk
KONMAaHblnagbl: >KasblKTblK OPbIH aybICTbIpy JX8He cTabunomeTp. KenTtereH 3epTTeynepain,
HOTMXXeCciHeH Oenrini coilkec KeneTiH KpuTepusanapibl ecKepreH Kesge, MacwTabTbl 3ddekT
HTWXenepi 60N1MaraH Xarfarga, ocbl eki Typaeri XabablKTaH anblHFaH CbiHaKTay HaTukenepi 6ipaein
6onafbl. TeK KaHa CblHaKTayAbl XYPridy aficTeMeci MeH HaTWKenephi nHTepnpetaymsanay faHa ap
TypAni 6onagbl.

MacwTtabTbl 3hPekT Nanga 60nNManTbiH KpUTEpUsNap:

A cpea

Hrpo

® < 0,06

MyH/afbl, NCPB3B - YNri 66/WeriHiy opTalla eflWeHreH gnameTpi;

Hnp - »KabAabIKTbIH €H Killi efLemi.

Op Typni Typheri >XaHe TrpaHy/NOMeTpUANbIK KypamAafbl ipi TYRIpWikTi TonblpakTapabl
CblHaKTaH OTKi3y, >KOfapblga KenTipinreH TanantapfAbl OPbIHAAY apKblfbl, AFHU 3PDeEKTI
macwTabTblH 601Maysbl, ipi TYRIWIKTI ToNbipakTapAblH 6epikTiri Keneci haktopnapga faHa Herisri
hyHKUNS 60nbIN Tabblnabl:

Kc="Tonblpak Typi, 0 XaHe p)

MYH/aFbl, O - OPbIH aybICTbIPY Xa3blKTbIFbIHAAFbl Ka/IbIMThbl KEPHEY;
P - TOMbIPAKTbIH ThIFbI3AbIFbI.
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Byn cbiHakTaynap kepcetegi, 0-1,5MIMa kepHey apanblfblHAaFbI ipi TYRIPLWIKTI TONbIpaKTapAblH
6epikTiriH urepy KynoH 3aHblHa 6afbiHOalibl XX8HE KUCbIKCbI3bIKTbI MiHe3aemere ne [4].

TonblpakTapAblH 6epikTiK KacuMeTTepiH OpblH aybICTbIPY CbiHAKTayNnapblHbIH HaTUXenepi eH
Killi KBagpaTTap ofici apkbiibl eHaendi. COHbIMEH KaTap OCbl GaiifaHbICTapAblH aHaNUTKabIK
TeHAeynepi WbIfapblifbl, 0/1 OpTalla KBaApPaTTbiK KaTeNiKTepre Cakec Kenegi.

WrepinreH ipi TyRipwikTi TonblpakTblH OepiKTIK ecenTenreH MaHAepi, TacTbl-TOMbIPAKTbI
bereTTeple KONLaHYbIH eCKepcek, Keneci TeHAiK TypiHAe 60/1ybl MYMKIH:

a

Kgoen. - KHOPM
A nlHna/Hnp

C

MyHzafbl, Kecen. = KHOPM. - OpblH aybICTbIPY KO3MMPULUEHTIHIH HOPMATUBTI XOHE ecenTenrex
MaHJepi;

0 - ipi TYMipWiKTi ToNblpakTapAblH OPbIH aybICTbIPY KO3MMPULUEHTIHIH CbiHaKTay MaHAEpiHiH,
opTalwla KBafpaTtTblK ayblTKynapbl;

tga - 6epinreH bIKTUMaNAbiNbiKTa aHbIKTANaTblH KOIMPULMEHT;

Hnn - GerettepfiH GMIKTIrI;

Hnp - XabAblKTblH HEMeCe Y/TiHIH eH Killi enwemi.

BepinreH cblHakTaynapgaH kepyre 6onafbl, ipi TYRipwikTi TonblpakTapAblH 6epikTiri OHbIH
TbIFbI3AbIFbIHbIH,  KOfapblnayblHa 6ainaHbiCTbl  60nagbl. Mbicanbl, Tay Maccacbl YLWiH
TbIFbI3AbIFbIHLIH,  enwemi  0,1T/M3-ka >KOfapblnaybl OpblH aybICTbipy OypbiwbiH 3 rpagycka
XOfapblnaragpbl.

byn xafpaliga ipi TYRipWikTi ToNbipaKTapblH TbifbI3[blfblH HbIfbl3Aay/AblH XaHa 34iCTepiH,
KaToKTapAblH eH YKEeH KyaTTblbifbl 6ap TypiH KonjaHy, AomanaTyfblH KabaTblH 63repry,
TONbIPaKThbl bINFaffaHAbIPYy apKbl/ibl peTTeyre 60nagbl.

CoHbIMeH, 6epiKTiKTiH ecenTenreH napameTpsiepi xxobaga KabbingaHraH gangik eMec MaHAepiH
KYPbINIbICTbI Cany Ke3iHAe )KaHa TEXHOOrUsAHbI KON4aHy apKbl/ibl KYPbl/ibiC MPOLECCIHAE e3repTyre
6onaabl [5].

KOPbITbIHAbI

KypamblHAa TONTbIpFbiWTapbl 6ap ipi  TyRMipwikTi TonbipakTap 6epik Heri3 peTiHge
KONAaHblNadbl, SFHW iWKi yiikenic oypbiwbl 700-TaH >Kofapbl. Ipi TyRipwikTi TonbipakTapasbl
HbIFbI3fay (Dpakuusa eslliemMiHe, TONTbIPFbILW TypiHe XaHe 6acTankbl Hblfbl3fayblllika 6annaHbICTb
6onagpl.

Ipi TYRipWikKTi TONbIpaKTap MOAENI YLIWLiH [e, XaHe Tabufu xXafFaangasbl ipi TYMipWikTi Tonbipak
VLWIiH Je TonblpaKTbiH OEPIKTIri eH YKEH XoHe KanablK KeAepri apKbiabl alikbiHAaNaabl.

EH Y/NIKEH XaHe KanablK MaHAEpPMeH 6epiKTIKTI canbICTbIpy, KanablK 6epikTiK TONbIpak Keaeprici
VLWIiH eH HaKTbl MiHe3aeme 60/bin Tabblnagbl.

OpblH aybICTbIPY YCTacy KefepriciHiH eH Y/KeH MaHi KanfblK MaHre KapafaHga a3, con cebenTi
eH, Y/IKeH Kefeprife cbipFaHay anaHLuachl ani KanbintackaH XokK. Kangbik Kegeprigeri 6epikTik opblH
aybICTbIPY anaHLachl yiiKeniciMeH aHblKTanagpl.
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b6.0. KangaHoBa, A.H. KaceHoBa, P.C. bepukbaii

MPOYHOCTHbIE XapaKTEPUCTUKMN KPYNHOOBOMOYUYHbIX FTPYHTOB

AHHOTaumnsa. B gaHHOI cTaTbe paccMaTpuMBatOTCS MPOYHOCTHbLIE XapaKTePUCTUKMN pPasNnUHbIX
BUAOB  KPYMHOOG/MIOMOYHbIX  TPYHTOB.  VIHXEHEpHbIe  COOPYXXEHMUA  [OCTAaTOYHO  4acTo
HEeNOCPeACTBEHHO B3aMMOAENCTBYOT C KPYMHOOG/MOMOYHLIMU TPYHTaMK, MO3TOMY HafeXHoe
YCTaHOB/MIEHNE WX CBOWCTB fBNAETCA aKTyanbHOW 3afja4yeil COBPEMEHHOIO0 TPYHTOBEAEHUS.
MPOYHOCTb  KPYMHOOB/MOMOYHbLIX TPYHTOB ABASETCA OAHMM W3 OCHOBHbIX NapamMeTpoB,
onpeaensaoLmnX KOHCTPYKLUIO, pasmepbl N YCTONUYNBOCTb COOPYXKEHWIA.

KntouyeBble CnoBa: MNPOYHOCTb, XapaKTePUCTUKW TPYHTa, XapaKTEPUCTUKWN Harpy>XeHus,
npuobop, Yron TPpeHus, Hanps>KeHns, rpaHyNoOMEeTPUYECKUIA COCTaB.

B. Kaldanova, A. Kassenova, R. Berikbai

Strength characteristics of coarse soils

Abstract. This article discusses the strength characteristics of various types of coarse-grained
soils. Engineering structures quite often directly interact with coarse-grained soils, therefore, a
reliable determination of their properties is an urgent task of modern soil science. The strength of
coarse soils is one of the main parameters that determine the design, size and stability of structures.

Key words: strength, soil characteristics, loading characteristics, device, angle of friction,
stresses, particle size distribution.
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TO THE QUESTION OF THE NEEDS FOR THE RECONSTRUCTION
OF URBAN DEVELOPMENT

Abstract. This article deals with the reconstruction and renovation of existing urban
development. Changes in the sphere of employment associated with intellectualization and
Informatization of society, entail the transformation of residential areas into multifunctional urban
education. The development of multifunctional complexes entails the need to transform existing areas
of the city. In some cases, the functions of residential and public buildings need to be adapted to new
public functions. The ultimate goal of reconstruction and renewal of existing urban development is
to improve the urban environment, the quality of housing and its preservation.

Keywords: urban development, reconstruction.

Questions of the need for reconstruction of civil buildings in modern social and economic
conditions can be defined as the primary urban planning tasks. One of the organizational and
managerial factors for solving these problems is the "regional development program until 2020",
approved by the decree Ofthe government of the Republic of Kazakhstan in 2018 [1].

One of the stages of development of the urban development planning structure is reconstruction,
i.e. modernization, updating of the layout, functional and engineering systems of urban settlements
development.

The fundamental principle of reconstruction can be called the creation of modern living
conditions for people through urban planning and architectural means. As a result, reconstruction can
be a predictable process on the one hand, on the other hand - as a heterogeneous process depending
on the state of the existing layout and development. Currently, we can consider complex
reconstruction of residential areas as a pattern in the renewal and improvement of residential
development in cities [2].

The main changes in labor processes in the modern world occur in the field of information
technology and process automation. Information and computer technologies are being introduced into
production cycles, while reducing the number ofworkers in the field of physical labor and increasing
the number of people involved in the service sector. These aspects make adjustments to the
functioning ofurban areas, with atendency to merge into industrial and residential areas, and combine
such functions as: residential, service, industrial, and socio-cultural.

Residential areas tend to transform from monofunctional to multifunctional urban formations.
This phenomenon is a consequence of an increase in the level of intellectualization of society, and
has a direct impact on the state of employment, creating a need for new jobs in the Central blocks of
urban development, where public buildings are concentrated. Production processes in these areas are
characterized by environmental friendliness and safety, they do not create acoustic and harmful
emissions and, therefore, can be located in residential areas of the city.

The multifunctionality of residential development in the city center is an obstacle to its
reconstruction. The development of multifunctional complexes entails the need to transform existing
districts of the city. A set of measures for the reconstruction of blocks should be carried out taking
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into account the possibility of preserving the historical development of cities. In this regard, the
demolition of old buildings should be kept to a minimum.

In some cases, the functions of residential and public buildings have to be adapted to new public
functions. For example, many lower floors of residential buildings have been removed from the
housing stock and converted into business facilities. However, such re-equipment of apartments in
panel houses is prohibited, which is justified by the possible destruction of panel houses due to the
weakening of load-bearing structures. At the same time, apartments in brick and monolithic houses
are subject to their withdrawal from the housing stock, and are carried out legally.

Medical and educational facilities, as well as public service centers, require constant
improvement. Therefore, it is necessary to regularly expand and improve the functions of the above
objects.

The conditions for creating a program for the reconstruction of a single object can serve as a
program for the reconstruction of urban areas, which will not violate the integrity ofthe reconstructed
part of the city in the historical and architectural context.

The main goals of reconstruction of residential building blocks are:

- improvement of the residential environment and used buildings;

- redevelopment of neighborhoods taking into account social environment factors;

- redevelopment of residential premises in order to improve the degree of comfort for living,
service sector;

- renovation of the exterior and restoration of historical buildings;

- the improvement of intra-territories.

Especially when reconstructing cities, attention should be paid to the issue of the possibility of
passing increasing traffic flows in conditions of tightness of existing buildings. Currently, it is very
often possible to observe a picture of inconsistency between the city's planning structure and the
greatly increased loads on the existing transport system [3,4].

The city's transport infrastructure is one of its sustainable structures. In this regard, the
reconstruction ofroad networks creates certain problems that cannot be solved by traditional methods.
Streets and roads are an important part of the urban economy, as they provide not only the capacity
of traffic flows, but also organize the drainage of stormwater, serve for laying underground
communications and landscaping.

An increase in the number of city residents leads to increased traffic flows that transport residents
through the city's districts. One way to widen roads and streets is to narrow the width of sidewalks.
The possibilities of this method very quickly exhaust themselves, and the question of expanding the
roadway remains open. Another way is to remove tram lines from the city's main thoroughfares.
However, these measures do not help much in removing traffic jams from the main directions of
traffic flows. Also, the intensity of traffic flows is increased by the influx of nonresident vehicles.
The constant increase in the number of cars per person living in the city aggravates not only the
problems of passing and organizing transport Parking, but also aggravates the environmental situation
in the city.

Options for solving this problem can be the metro system, air and aboveground overpasses for
monorails. Creation of two transport networks, both traditional, which implies the arrangement of
interchanges at different levels for personal, public transport and pedestrians, and an off-street
network that will take on the load for moving large human flows to places of work, recreation, and
public service. Despite the fact that this network will have a high cost, complex engineering solution
and operation, without it, further life in cities will be very difficult. The development of transport
infrastructure should be carried out in various directions. For example, the metro network, monorail
transport system, intercity railway (electric trains), high-speed tram line, funiculars, suspended cable
car, water transport, urban air transport [5].
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During the reconstruction of the existing urban development, the issue of rebuilding outdated
multi-storey residential buildings that do not meet modern construction requirements becomes acute.
The problems of reconstruction and repair of premises are solved by a new industry, which was
formed under the influence of the current needs of modern urban design. Renovation of existing
buildings raises a number of issues related to design, energy efficiency and heat mechanics.

In order to preserve habitable residential buildings, a systematic approach to monitoring the
technical condition ofthe housing stock in areas subject to reconstruction is necessary. As part of the
monitoring, the amount of repairs that can be effectively used in drawing up repair plans at all stages
of design is determined.

The ultimate goal of reconstruction and renewal of existing urban development is to improve the
urban environment, the quality and safety of housing stock. It is necessary to take into account the
complex factors of the urban environment when making changes to the existing buildings. For
example, such factors may include: geographical location, sanitary and hygienic condition, noise and
vibration levels, condition of fire passages, illumination, aeration, insolation, etc. To solve the
problems arising from these factors, an integrated approach is needed, which in turn should cover
such processes as the design of reconstruction facilities and the implementation of design solutions.

Reconstruction of existing buildings is a synthesis of approaches: socio-economic,
environmental-technical and urban planning, which are United by a system of views of builders,
investors and designers on the principles of urban renewal.

From the perspective of an integrated approach, reconstruction and renewal of existing buildings
require more study in urban planning, as well as taking into account the features and specifics of
existing buildings, the state of the housing stock and the level of development of municipal systems.

The formation of a Bank of General urban planning information creates conditions for improving
the quality of design developments. The industry developments contained in these banks can be used
in the design of urban renewal as a whole, as well as its elements.

So, for an effective strategy for solving the problems of reconstruction of existing urban
development, it is necessary to use an integrated approach that takes into account the features and
principles of its formation [6,7].
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A.B. Me3eHuesa, 3.C. NenbmaHoBa, A.K. Tonewos, A.lO. bp1uyKoBcKas

Kananblk KypblNblCTbl KalTa XaHapTy KaXeTTiniri Typanbl macenere

AHpanTa. byn Makanafa Kana KypblbICbIH KalTa Kypy >kaHe )>KaHapTy wmacenenepi
KapacTblpbinfaH. KoFamabl MHTeNNeKTyanaaHablpy MeH aknapatTaHAblpyMeH 6ainnaHbiCTbl XanblKTbl
XXYMbICNEH KaMTy canacbiHblH 63repyi TYPFblH Yl MaccMBTEPiH KONMYHKUMANbI KananblK 6ifim
Gepyre anHangblpagbl. KendyHKUMOHaNAbl KeweHAepai [famblTy KanaHblH OypblHHaH 6ap
ayfiaHfapblH TpaHcopmaumsanay KaxeTTiriHe anbin Kenegi. Kelbip >kafgannapga TYPFblH XaHe
KOFamAblK fuMapaTTapfbly (YHKUMSNApblH >KaHa KofamAblk (yHKuuAnapfa Oeiimaey Kaxker.
KanbinTackaH KanafblK KYpblbICTbl KaiTa XXaHapTy MeH >XaHapTyAblH COHfbl MakcaTbl Kanasblk
OpTaHblH al-KyhiH, TYPFblH Y/ KOPbIHbIH CanacblH XX8HE OHbIH, CakTanyblH XakcapTy 60bIn
Tabblnagsl.

TyWhiHgi ce3fep: KanTa XaHapTy, XaHFbIPTY, Xocnapnay, KananablK Kypbl/bC.

A.B. Me3eHueBa, 3.C. NenbmaHosa, A.K. Tonewos, A.FO. bpnukosckas

K Bonpocy 0 noTpe6HOCTAX B PEKOHCTPYKL MW FOPOLCKON 3aCTPOMKHU

AHHOTauMA. B paHHOM cTaTbe pacCMOTPeHbl BOMPOCbI PEKOHCTPYKUUW U O6HOBMIEHUS
CMIOXUBLUENCSA TOpPOACKON 3acTpoiiku. V3MeHeHMs cepbl 3aHATOCTWM HACefleHUs, CBA3aHHblE C
NHTeNNeKTyanusaumnen n nHpopmaTmsaumnein obuecTsa, BAeKyT 3a cob60i npeobpasoBaHUe XUMbIX
MacCvBOB B MHOTO(YHKLMOHa/bHbIE rOopoAckue ob6pa3oBaHuNs. Pa3BuThe MHOTO(MYHKLUOHANbHbBIX
KOMMJIEKCOB B/ieYyeT 3a C060M NOTPe6HOCTb K peopraHu3auum yxe CYLECTBYHOLLUX XUMbIX
TeppuTopuin ropoga. LlenecoobpasHo (YHKLMM XWUAbIX U 0OWECTBEHHbLIX 34aHWIA HE06X04MMO
npucnocabnvMeaTb K HOBbIM 06LECTBEHHbIM PYHKUMAM. OCHOBHbIMWU LeNIAMU PEKOHCTPYKLMK, a
TakXXe OOGHOBMIEHWA C/IOXMUBLUEWCA 3aCTPOMKM TOPOACKON TEeppuTopMM ChayxaT YhydlleHue
COCTOSIHUSA MPOCTPaHCTBa rOPOACKON TEPPUTOPUM, KaYecTBa COCTOAHUA XWUIULLHOTO (DOHAA U ero
COXPaHHOCTMW.

KntouyeBble cnoBa: ropoackas 3acTpoika, PeKOHCTPYKL S
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A. CEPFA3BIKBI3BIL, XK.C. ABKYPOBA
Kaparannap! nHnycTpuaisik yausepcuteti, Temipray k., Kazakcran

OHIIPICTIK KAVIICI3AIKTE BIJIKTIVIKTI APTTBIPY CAJIACBIHJATBI
AKITAPATTBIK TEXHOJIOT'UAJIAP

AHaaTna. Makaja aknaparTbK TEXHOJOTHSUIAPIBIH JKYMbICIIBIIAPABIH OUTIKTUIH apTThIPY
JKOHE OapAbIH OiTiMiH OaKbLIay CalachIHIAFbl OHEPKOCINTIK KAYIMCI3AIKKE 9CePiH, COHNANl-aK OKy
MPOLECIHAEC MYJIBTUMEIUSIIBIK KOMITBIOTEPJIK OaraapiaManapapl KOJIaHy bl 3epTTeyTre apHaJFaH.
Byn takeipein Kasipri onempae e3ekTi Oonbinm TaObUIaAbl, ©HTKEHI aKMapaTThIK TEXHOJOTHsIIAp
aJlaMHBIH KYHJZIENIKTI eMipiHiH akpipamac Oeiri OoJbin TadbLIabl.

Tyiiin ce3aep: aKmapaTThIK TEXHOJOTHSIAP, OHEPKACINTIK KAYINCI3MiK, OUKTUIKTI apTTHIPY,
MYJIbTUMEIUSUIBIK KOMITBIOTEPIIIK TEXHOIOTHIIAP, 631H-631 OaKplIay, KALIbIKTBIKTAH OKBITY.

AKIapaTThIK TEXHOJOTHSUIAPIbIH apTHIKIIBUIBIKTAPBI Typaibl aiiTiac OypbIH, OJapAblH HEMEH
CaJIBICTHIPBUIATHIHBIFBIH aHBIKTAHMBI3. Kapama-kapchl OKbITY (GOpMaThiH «mocTypii gopmay memn
ataiiMbI3. Bys HycKayJbIKTap, KOHbIpayJjap, Makajauap MEeH OKy KYpaJdapbIHbIH JKUBIHTBIFBI AETI
TyciHiieni. bimim Gepyre ykcac ke3kapacTbl Kasip €CKIpreH jKOHe THIMCI3 Aem aTtayra Oojanbl,
OWUTKEHI OJ1 MOHOTOH/IBI JKHE O1p JKAKThI, HOTHXKECIHAE JKYMBICIIBI OKYFa I€T€H KbI3bIFYIIbLUIBIFBIH
JKOFANITa/bl, OHBIH HAa3apbIH ayAapanbl, MaHbI3/Ibl aKMapaTThl a3 €CTe CaKTAalIbl, HOTIKECIHIE OJ
eHIipicTeri kapakarka okeiayl MyMKiH. COHBIMEH KaTap, OKBITYIBIH OCHI TYPIH YHBIMIACTBHIPY
yHBIM YIIIIH MaTepUANIBIK XKOHE YaKbITIIA pecypcTapabl KakeT ereni [1].

By mMaceneHiH memimi - KbI3METKepAl OKy MPOLIECiHE TapTy, OFaH TEK aKIMapaTThIK FaHa €MeC,
SMOLIMOHAJZIBI J]a 9Cep €Ty apKbUIbl OKbITY CamachlH apTTRIPy. byFaH opTypyi MyJlIbTUMENUSIIBIK
KOMITBIOTEPJIIK OKBITY TEXHOJIOTHSIIAPBIH KOJIIAaHY apKbUIbI KOJ XKETKI3yre Ooabl.

CoHbIMEH, MYJBTHMEIMSUIBIK KOMIBIOTEPIJIK OKBITY TEXHOJOTHICBIMEH JXYMBIC 1CTEYHIH
KaH/Jal apTHIKIIBUTBIKTAPHI Oap:

1.  AxmaparTsl KaObLIay camachr,

KommeroTepaik OKbITy (popMaiiapblH KOJAAHFAH KE3A€ aaM BU3yalAbl J)KOHE €CTY aKmapaTblH
TaNJaylIblIapaAbl naipananansl. TeriHae, [om Kypedl >KoHe MOCTYPI OKBITY HBICAHBI, ananna,
MYHJa HETI3r1 eKIIH KepepMeH aHAJIN3aTop, ©3TeNKTe aNIbIHFBI JKyHecl, OHma OiiM alyILibiFa,
HeT131HEH, YChIHbLIanbl ol YKaHa Tocin agamMHbIH aknaparTthiH 80% - bIH BH3yaJIbl aHATHU3ATOP
apKBUIbI AJIATBIH/ABIFBIMEH OANIaHBICTBI, SIFHU OJ1 )KaKChI €CTe cakTayra OefimMaenreH.

ConbIMEH KaTap, >KyMbICIIbI OeifiHenm oiiayabl KanbinracTeipaabl. IllamameHn aifTkanma, o
CypeTTepMeH OiaHa OacTaiabl, ajl MyJbTUMEAUSIIBIK TEXHOJOTHsIAP MAaTePHAJIIbl KAPKbIH JKOHE
TYPII-TYCTI €T KepceTyre MYMKIHAIK OepeTiHIiKTeH, afaMHbIH OachbIHOAFbl CypeTTep TYCIHIKTI
’KOHE €CTe KaJapJIblK OONaabl.

2. OkxpITyIbI Hapanay;

AKnapaTThIK TEXHOJOTHsIap OarfapiaMa KypchblH Olp peT jka3yra, CONaH KeHiH OHBbI y3akK
yaKpIT, TiNTI OipHeIIe per KaiTa kidepyre MyMKiHAIK OepeTiHaiKTeH, OyJI OKyIIbIFa OKy MPOLECIiH
o3 OetiHmne Oackapyra MyMKiHIiIK Oepeni. O e3iHe BIHFAIIBI cabaK YaKbIThI MEH OPHBIH, KasKeTTi
OKY KapKbIHBIH TaHnail anaabl. COHFBICHL, ©3 Ke3€riHAe, Tarbl Olp apTHIKIIBUIBIK Oeperni: OKyIIbI
MaTepHaIbl )KAKChl €CTe CaKTay YILIH KakeT OoJFaHIIa KaiTanai ajmasl.

3. OKy¥a ereH KbI3bIFYIBUIBIKTBI APTTHIPY,

Kapxpin OefiHenep MeH aKMapaTThl YChIHYIbIH CTAHAAPTTBI €MEC TCIl CTYIEHTTE JKaFrbIMAbI
SMOUUSTIAP TYABIPAIbI, HITH)KECIH/I€ OHBIH OKYFa J€TeH KbI3bIFY IIbUIBIFbI ApTaIbl.
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4. Kocibu GiniMMeH FaHa eMec, SMOIIMOHAJIIBI CaJlaMEH JIe ©3apa dPEKETTeCy.

Byn tapmaxra OiiM amylIbIHBIH (SKYMBICIIBIHBIH) ©HEPKOCINTIK KayiNCi3mikTi Oy3FaHbl YIIiH
JKAyanKePUIITiH KaJbIMTaCThIPY Typajibl aiTbutanel. Oy YIIIH TYpJ TOTEHIIE Karjaiiap OpbIH
anFaH skepiepaeH Typial (orto - koHe OeliHemarepuanmapawsl nadpananyra Oosanbl. COHBIMEH,
KaylICi3iK epekeNiepiH cakTamMay He 9Kellyl MYMKiH €KeHiH Oijie OTBIPHII, JKYMBICIIBLIAD JKYMBIC
ke3iHze abaif Gonanbl.

Ocbutaiiia,  MyJbTUMEOUSUIBIK ~ KOMIIBIOTEPJIIK  OKBITY — TYPIHAEr  aKMmapaTThIK
TEXHOJIOTHSJIAPIbIH aPTHIKIIBLIBIFbI AHKbIH.

KoMnbloTepaik oKbITY 6aFAapjaMaiapbiHbIH KYPbLIbIMbI

binim Oepy camachlHmarbl — aKMmapaTTbIK  TEXHOJOTHSUIAPABI  JaMBITY  OapbIChIHIA
MYJIbTUMEIUSUIBIK KOMITBIOTEPIIK OKBITY TEXHOJOTHSICBIHBIH MIHCI3 MOJIEIIH jKacay MYMKIH OOJIIbI.
ConbIMeH, OHBIH KypaMbIHa Kejeci Oarmapiamanap Kipyi kepek [2]:

> Bbakpinay (e3iH-e31 Oakbliay Oarmapiamanapsl),
> AKMapaTThIK-131eCTIPY;
> Tpenaxxepnap-uMmuTaTopiap.

Kapakarranyasl THIMIO a3aiiTy ymiH OargapiaMaiapablH OapiblK TYPJIEpiHIH KeIIeHiH
KOJIIAHY KaKeT JIeN CaHaIadbl.

byn Garnapnamanap exi OeiKTeH TYPaThlH Kbl KYPBUIBIMFA H€. 3JIEKTPOHABIK OKY KYpaJibl
JKOHE ©31H-031 Oakpuiay skyheci (Oakplaay CypakTaphl, skayanTapAblH AYPBICTHIFBIH Oaranay KoHe
Kareepal Tyciuaipy). OnapasiH SPKAHCHICHIH TONBIFBIPAK KapaCThIPANBIK:

- DJeKTPOHABIK OKYJBIKTBIH HEr131 KapanaibiM jKoHe TYCIHIKTI HHTepdeic OombIn TadbIIasl,
OWTKEHI op OKyLIbl KOMIBIOTEPAIH KYMBICBIMEH TaHbIc Ooya Oepmeiini. MHTepdeiicTiH
KapanaibIMIbLIBIFBI KEJIECI TYPAE YChIHBLIAIbI:

1.  KowmmbroTepmik TIHTYipAiH KeMmeriMeH Oip Ty#MeHi OackaH Ke3[e MaTepHasbl
aBTOMATTHI TYPAE OWHATY.

2. Aram KyppUIBIMBI OlpHeIIe neHredne, Oyi1 skyHeHl KypbpUIbIMABI eTefl, OlpaKk COHBIMEH
Oipre KoNgaHyfa TYCIHIKTI.

3. Op snemeHT PoTo Hemece OeiiHeMeH >kababIKTaNFaH, Oyl OKy MPOLECIH *KapKbIH €Tel,
aJl XaJaTarbl CypeTTep eCTe KaJapiblK OOIabl.

- OsiH-e31 OakbuIay KYyiecl KapamaibIMABLIBIK MEH TYCiHIKKE e HerizmenreH. On TecTiiey
TYPIHAE YCHIHBUIAABI, OHJA Cl3 YCBHIHBUIFAHIAPAAH OYPHIC HYCKaHBI TAaHAAYBIHBI3 Kepek. byl
TOCUINIH MAaKCaTh-OlIIM aNnyLIbl KaHAFaTTAHAPJBIKCHI3 Oara ajdydaH KoOpbeIKmai, e3 OlmiMiH
Tekceprici keneni. COHIBIKTAH >KayanTapAbl TEKCepy asKTAJIFaHHAH KeWlH jKyie AypbIC skayar
OepiaMereH  cypakrtapabl — Oenrijeiml  »KoHe  JKayamnTblH  Here  OYPbIC  €MEeCTIrH
tycinaipenai. Ocbutaiima, op Typii AeHredaeri OacTamkel OuniMi Oap KYMBICHIBLIAP MaTEPUAIIbI
Olpmeli nmopexenme, YINIHINI Tapanm pPeCypCTAPbIHBIH MHHUMAJIbl IIBIFBIHBIMEH, bIHFAMIIBI
KapKbIHMEH Urepe anansl [3].

Kasipri yakplTTa €HAIPICTIK KayiNCI3AiK CalachIHAAFbl MYJIbTHMEIIMSUIBIK KOMIIBEOTEPIIK
TEXHOJIOTHSIJIAP Calachl 6T€ KeH. OpOip KOCIMOPBIH OHAIPICTIK KapaKaTTaHyIbIH OapJIbIK BIKTUMAJ
JKaFJaiiapblH KaMTHUTBIH, OJI COJap YIUIH KoJaimel Oarnmapiamanap KypeblH TaHmal ajajbl.
OcpIHall TEXHOIOTHS €HII3UIreH OOBEKTINIEpAE aBAPUSIIBIK JKaFJaiapablH a3at0bl KOHE OJIaApABIH
cangapiapsl ayKbIMBIHBIH a3ar0bl OaiiKaia bl.

KopbITeIHABUTAH Kelle >KYMBICUIBIIAPAbIH OUIKTINITIH apTThIPy CallaChlHAA aKMapaTThIK
TEXHOJIOTUSIIAPABI KOJIAHY OJapAbIH AAWBIHABIK ACHrelHiHe jkoHe OLTIM AeHreliHe OH oacep eTe,
OHBI JKY3€re acblpy UIBIFBIHIAPBIH a3alThIN, OKYy IPOLECIH MOIEPHU3ALMUSIAyFa MYMKIHAIK
OeperiHiHe ko3 keTkizeMi3. CoHnmali-ak, MyJbTHMEAUSIIBIK KOMITBIOTEPIIK TEXHOIOTHsIap Olmmal
Oakpliay TOCUTIH e3repTyre MyMKiHIAIK Oepeni, Oyy OoyammakTa KYMBICIIBUIAPABIH »Kayar Oepy
KaOlJIeTIH apTThIPY apKbLIbl OHIIPICTIK )KapaKaTTaHYAbIH TOMEHEY1HE OKee .
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A .Cepraszsikbizel, JK.C. ABKypoBa

NudopmaunonHbie TexHOJIOrMM B 00JaCTH  MNOBbIIIeHHs KBadupukauuu B
NPOU3BOJACTBEHHOH 0€30IIACHOCTH

AnHoTanus. CTaThsl MOCBSIIEHA W3YYCHUIO BIMSHHUS HH(POPMALMOHHBIX TEXHOJOTHHA Ha
MPOMBIIIJIEHHY 0 0€30MaCHOCTh B O0JIACTH MOBBILICHUST KBATU(PHUKAIMHA PAOOTHUKOB M KOHTPOJISI KX
3HaHUI, a Takke MCIOJb30BaHUE MyJbTUMEIUNHBIX KOMIBIOTEPHBIX MpPOrpaMM B Ipoliecce
oOyuenus. JlaHHas Tema SIBISIETCS aKTyaJbHOH B COBPEMEHHOM MUpE, TaK Kak MH(OPMAIIOHHbBIE
TEXHOJIOTHH SIBJISIFOTCSI HEOTHEMIIEMOH YaCThIO IOBCETHEBHOM JKU3HU YeJIOBEKA.

KawueBble cjoBa: UWHPOPMALMOHHBIE TEXHOJIOTHUH, TPOMBILIUIEHHAas O€30MacHOCTb,
NOBBIIIEHUE KBaJH(PHUKALNUY, MYyJIbTUMEIUHHBIE KOMIBIOTEPHBIE TEXHOJIOTHH, CAMOKOHTPOIIb,
OUCTAHIIMOHHOE O0yYeHuUe.

A Sergazykyzy, Zh.S.Avkurova

Information technologies in the field of advanced training in industrial safety

Abstract. The article is devoted to the study of the impact of information technologies on
industrial safety in the field of professional development of employees and control of their
knowledge, as well as the use of multimedia computer programs in the training process. This topic
is relevant in the modern world, as information technologies are an integral part of everyday life.

Key words: information technology, industrial safety, advanced training, multimedia computer
technology, self-monitoring, distance learning.
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C.B. KAH
KaparaHAWHCKWNIA MHAYCTPpManbHbIil yHMBepcuTeT, I. TemupTay, KasaxcTtaH

CEPBWNC YouTube B YYEBEHOM MPOUECCE.

AHHOTauua. B cTaTbe paccMaTtpuBaeTcs BO3MOXHOCTb MNPUMEHeHWs BuLeoMaTepuanos
cepsuca YouTube B ydyebHOM npouecce, 4YTO crnoco6cTByeT 60siee ry60KOMY MOHMMaHWUIO
y4yebHOro martepvana, (hOpMUPOBAHUIO Y CTY[EHTOB CMNOCOOHOCTM pellaTb MPaKTUYECKUe 3ajaum,
rOTOBHOCTMW K CaMOOOYYeHMUI0.

KntoueBble cnosa: BuaeomaTepuanbl, Yy4ebOHbI npouecc, camocTosTeNbHas paboTa,
YouTube.

B cucteme o06pasoBaHMA, B HacToslee Bpems, Bce 60/ee aKTUBHO MCMOJMb3YIOT
MH(OPMaLMOHHbIe pecypcbl, 4TO JaeT BO3MOXHOCTb MOBbIWATb KayecTBO 06pa3oBaHua u bGonee
a(heKTMBHO uncnonb3oBaTb Yy4vyebHoe Bpemsa. OAHUM U3 CNOCO6GOB ABNSAETCA MNPUMEHEHMWE
BMAeomaTepuanos cepsuca YouTube B yue6HOM npotecce.

YouTube — BMAEOXOCTUHT, NPeAOCTaBNAOLWMNIA MONb30BATENAM YCNYTU XPaHEHUS, LOCTaBKU
1 nokasa BuAeo. YouTube ctan nonynspHenwnm BULEOXOCTUHIOM W BTOPbIM CaliTOM B Mupe Mo
KonuyectBy nocetuteneii[1]. [Monb3oBaTtenn MOryT 3arpyxartb, MpocmaTpuBatb, OLEHUBATH,
KOMMEeHTUPOBaTb, [06aBNATL B U30paHHOE U JeNUTbCA TEMU UK UHBIMUW BUAeo3anucamu[l].

Wcnonb3oBaHne YouTube B 06ydyeHUM - 3PDEKTUBHbLIA CcNOCOO6 MNOBLICUTb YPOBEHb
B3aMMOJENCTBUA CTYAEHTOB UK 3((eKTUBHOCTM wuX paboTbl. Bupgeomatepuanbl cTyjeHTamu
nof6uparTca MHAMBUAYANbHO, UCX0AS U3 UX NOTPEeBHOCTEN B 06yUYeHUN.

Mocne npocmoTpa BuAeOomaTepuana, CTYLEHTbl MOTYT HayaTb 0OCYXAeHue, MNPUMEHUTL
MONYYeHHble 3HaHWA HenoCPeACTBEHHO ANS BbINONHEHUSA CAMOCTOATE/IbHbIX, NPakTU4eckux pabor,
NOLENUTLCA pe3yfibTaTtaMu C OLHOrpYMNMHUKammn, CMpoCUTbL Yy MPenojaBarefii MOMEHTbI, KOTOpble
OHW He MOHANMN.

CtypeHTbl  cneuuansHoctn  BTulMO  pgna noAroTOBKM K 3aHATWAM,  BbIMOJIHEHUSA
CamMoCTOATENbHbIX PaboT aKTUBHO WMCMOJMb3YKOT BUAEOKOHTEHT C CepBuUCa, AeNATCA MO0Ne3HbIMU
CCblIKAMW Ha BWU[EO, MpenojaBate/in Ha 3aHATUAX TakKXXe PeKOMEHAYKT HEKOTOPbIA WUHTEPECHbI
BugeomaTtepvan. BoT HeKOTOpble U3 HUX:

- https://lwww.voutube.com/channel/UCOYHNueF-3Nh3uOTOP4YQZw - Computer Science
Center

- https:/lwww.voutube.com/channel/UCmdZIsCXz57nazOdp_o5wAg - lMporpammupoBaHue

- https://bloggers-hub.com/video/videouroki_php - Bugeoypoku PHP

- https://proglib.io/p/sql-programming - SQL-nporpammupoBaHue: Hauwbonee MNOJHbIN
BUAEOKYpC.

MpvmeHeHne BuAeOMaTepPManoB B y4eOHOM MpoLEecce NO3BOMAET BHECTM pasHoobpasue B
yyebHbI npouecc, cpenatb MNpuobpeTeHne 3HaHWIA WUHTEPeCHbIM, HarnsagHbIM  MPOLECcCOM,
n3bexarb popmanumamMa U 3y6pexku. AHanU3 [eMOHCTPaLMOHHbIX MaTepuasoB He NOo3Bo/seT
(hopmMasibHO M WAabNOHHO BbINOMHATL 3afjaHue, MobyxaaeT fAenaTb 3TO TBOPYECKU, OCO3HAHHO,
60/s1ee NPOAYKTUBHO.

Mpeumyuiectsa npumeHeHns YouTube B yue6HOM npouecce:

- MaTepuan focTyneH B nto6oe Bpems;

- yno6CcTBO MCMoNb30BaHMA (MOXHO npocMaTpuBaTb HeorpaHWYeHHOEe KONMYecTBO pas,
oCTaHaB/MBaTb U Mp.);
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- BuAeomaTepuan Ha 3aHATUAX MNOBbILWAET 3aMHTEPEeCOBaHHOCTb CTYAEHTOB B OCBOEHUWU
matepuanal2].

CepBuc YouTube no3BOMAeT BCEM >XenawwWum, fAaXe He MMes KakoW-TO creunanbHOM
annapaTypbl, co34aTb COOCTBEHHbI KaHan, o6pabaTbiBaTb M 3arpy)aTb BWUAEOKOHTEHT /060
ONUTENBbHOCTU W BellaTb KakK Ha WMPOKY ayauTOPUI0, TakK M B 3aKpbITOM pexume (C 4OCTYMNOM
Mo CCbINIKE), NpU 3TOM 06yyYaloWMIACA MOXET MpocMaTpuBaTb MaTepuan CTONbKO pa3, CKOMbKO
3axoy4eT, B N060e BpemMs U B NHO6GOM MeCTe NpU HaliMYyMW MHTEPHeTa M B3aMMO[ENCTBOBaTb C
npenogasatenem ¥ [ApYrMMU  y4yacTHMKamu MNOCPeACTBOM KOMMeHTapueB. Kpome ToOro,
BMAEOXOCTMHI YouTube (hakTnyeckn npeacraBnser «06nayHoe» XxpaHuauie sugeodannos.

MpenogaBaTento Ans NPOBefeHMs MPsSMOA BuaeoTpaHcnaumm B YouTube, Heobxoanmo Tam
3apermctpupoBatbca. Ons ydacTus B NpAMOM 3upe u B 06paTHONM CBA3M C NpenojaBaTenem,
CTYZEHTbI TOXe AO0/HKHbI ObITb 3aperncTpupoBaHbl Ha YouTube. [Ans npoBegeHMsa npsamoro agupa
[OCTAaTOYHO nNpeaynpefuTb 3apaHee CTYAEHTOB W BbiC/aTb UM  CCbIIKY Ha MPeACTOSALLYHO
TpaHcnaumo. CTOUT OTMETUTb, 4TO B YouTube Ha AaHHbIi MOMEHT OTK/OYEHa BO3MOXHOCTb
LEMOHCTpaLuumn aKkpaHa KoMmnbroTepa.

HecOMHEHHbIM  MAKOCOM  MNPUMEHEHWA PecypcoB  calita fBASETCA  BO3MOXHOCTb  MX
MCNOIb30BaHMS B NpoLEecce NNaHMPOBAHMA M OpraHu3aLn caMoCTOATE/IbHOW paboThl.

Wcnonb3oBaHMe Ha npakTUKe BuaeomaTepuanoB sBAseTcs 3P(EKTUBHbIM  CPeLCTBOM
akTuBM3aumMy y4yebHOro npouecca, YTo MOBbIWAET MO3HABaTENbHYK AEeATENbHOCTb Y CTY[EHTOB,
hopMUpyeT NOTPEOHOCTb K Camo0byUeHuH0.

CMMNCOK NCIMONBb3OBAHHBLIX NCTOUHWKOB

1 1 YouTube. Martepnan wu3 Bukunegum - Pexum poctyna K XypH.. http:
/I https://ru.wikipedia.org , cBo6oAHbIN. (faTa obpaweHuns: 24.04.2020)

2 bbigaHoB H. MeToanka wWCNonb30BaHWA BMAeOMaTepuanoB B Y4yebHOM npouecce
[OnekTpoHHsbIl pecypc] // Cupgopos C.B. CaiiT negarora-uccnegosatens — Pexum gocTyna :

3 http://si-sv.com/publ/l/metodika/14-1-0-557 (paTa o6pawieHus: 24.04.2020).

4  CwmupHoBa H.M. Pa3BuTue HaBbIKOB CaMOCTOATE/IbHOW AEATE/IbHOCTM yyauimxcs. - M.
MpoceeweHune, 2018. - 112 c.

C.B. KaH
Foinbimu npoueccTeri YouTube Kbi3MeTi
AHHOTaumna. Makanaga oKy matepuanblH TepeHipeK TyCiHyre, CTYAeHTTepAiH NpakTUKanblk
Macenenepai wewyre kabineTTiNIriH XXoHe e3[iriHeH OKyFfa faviblH 60nyFfa biknan eTeTiH YouTube
GeiiHenepiH oKy npoueciHAe KongaHy MyMKIHAIrT Typanbl anTbinagsl.
TyWiHgi ce3fep: GeiiHemaTepuangap, oKy npoueci, e3iHAiK Xymbic, YouTube.

S.V. Kan
YouTube service in the scientific process
Annotation. The article discusses the possibility of using YouTube videos in the educational
process, which contributes to a deeper understanding of the educational material, the formation of
students' ability to solve practical problems, and readiness for self-study.
Key words: videos, educational process, independent work, YouTube.
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ALGORITHM FOR NUMERICAL SOLUTION OF A DIRECT ELECTRODYNAMICS
PROBLEM

Annotation. The paper considers the physical formulation of the direct problem of diagnostics
of subsurface coatings in the case of layered media for the electrodynamic equation. The original
problem of electrodynamics, in the case of a special choice of the source of electromagnetic
disturbance, is reduced to a series of one-dimensional problems for the geoelectrics equation. The
physical quantities included in the geoelectric equations are dimensioned. A numerical algorithm
for solving a direct problem based on the General theory of difference schemes is presented.

Key words: electrodynamics equation, magnetic permeability, dobeshi wavelets, medium
conductivity, dielectric permeability, Maxwell equation.

The statement of the problem of subsurface radar is as follows: on the daytime surface, a third-
party current source j is turned on, which has the bell-shaped form r(#) in time . During the order

of 30-50 nanoseconds, the response of the medium is measured, which is the solution of a direct
problem at the point of observation (measurement).

We assume that the permittivity coefficient £ and the conductivity & depend on the depth x,
. Let's choose a fairly long cable located in the center and stretched along the X, axis as a source of

external current. Then, ignoring the influence of the cable ends and side boundaries, the
components 17, of the electric intensity vector satisfy the following equations [1]:

0’ 0 1 :
861—2E2 +05E2 :;Ax1x3E2 —p(xl)q)r (Z) (D)
0
E2|z:0 =0, aEzpzo =0, (2)

here: ¢ =¢,-¢,,,, — permittivity, {4 = 4, - ., — magnetic permeability, & — conductivity
of the medium, p(xl) q(x3) — functions describing the transverse dimensions of the source.

Applying the Fourier transform on the variable X, , the system (1)-(2) has the form:

&, oV, =V, — BV = Pqx,)r (1), 3)
U

U,,=0, Uy =0. (4)

#t=0

Where: V' =F, [E,(x,,x;,0] P, =F, [p(x)] A -is the parameter of the Fourier transform
over the variable X, .

9=p,qgx,) (), e=ee¢,, u=uu, Constant /,,E, - have values:
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nF s G
g, = 8.854-10 UM, U, =1257-10°—.

Consider the case of a layered medium with known boundaries of the media section. In this
case, we add to the system (1)-(2), the continuity conditions for the horizontal component /¢, , at

the boundaries of the media, xé , x32 , x;’ ;
V] .z =0, |V, ng s =0 k=123 (5)
The formulation of the direct problem: Using the known values of the piecewise constant
functions 8()63 ), O'(X3) and the positive constant £/, determine the function V as the solution of
the generalized Cauchy problem from the relations (3)-(5). Next, we write (3)-(5) in dimensionless
form: we replace the variables 7 = [, [ is the dimensionless coefficient. Assuming B =10°, we

write problem (3)-(5) in new variables (7, x3), U

bU, +aU,=U,, -XFU-y8, x3#x}, (6)
U|T=0 = 07 UT|T=0 =0 ? (7)
[U]x3=x§ - O’ |-Ux3 JX3=X§ =0. ®

Here:

b=c-e, ,a=y-o, ,7=1256-100, c=28854-1.256-0.01, 6= p, q(x,)r (z).

To perform numerical calculations, we determine the size of the integration region both by the
variable X3 and by 7. To do this, we calculate the travel time of the direct and reflected waves in
the media, up to the last boundary. Let's calculate the wave velocity from the layers:

k) 1

V( = —_— (k — HOMED CI1OST).

k 2
VgO IUO gomH

In the future, to interpret numerical calculations, we first perform calculations for the real
initial problem (3)-(5), and then for the problem (6)-(8) written in dimensionless form.
We approximate equation (6) with a difference equation of the form [2]:

b i 2y,+y, al_ﬁi—;zl[yl-ﬂ—yi_y,-—yl-1]_ﬂzyl__7lgjnpm¢ikjﬂ
To 27, i h. 4 h,
i=-N,,-N, +1,.,0,1,.,N,, j=3,4,., N, ©)
and, accordingly, the initial conditions (7):
yi =0, y’=0, i=-N,,-N,+1,..,0,1,..,N,. (10)

For calculations in the finite domain, we assume that:
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Vo, =0, yy =0, Jj=3,.,N,, (11)

Solving equation (9) with respect to ¥, we have:

Vi = {(rzym +RYi )+ (2[71' - (’”2 +r + A ))yi_(b —0.57y4, ))V/i_ 7723}/([7 +0.57,4,)

For

i=i*, j=3,4..N, (12)

Here the notation is introduced : 7, = Tg /ihi +1, n= Tg /ihi at the break nodes, i.e. for

i # i from the conjugation conditions (8) we have:

A I . I . 1 1 .
Vi = Tyik+l+h—yl_k_l h7+h7 , Jj=3,4,..,N,. (13)
i* 4 i 41 i
For the final description of the algorithm for solving the direct problem, it is necessary to

approximate the source 9= q(x3 )I”' (T) To approximate the functions q(x3 ), r (t ), we put:

q(x;)= {COS(”()% Jly +1)+1, x; €l=1,,0]

0, x; ¢ [-1,,0]

>

)= i) <o)

7 ¢10,¢,

The real value of /, f, is determined from the problem condition, for example, if the source
duration is 2ns, then for the real model 27, = 2nc, and in the dimensionless form it will be 0.2

units. The choice of the constant /,, is limited by the requirement of the Courant condition, namely:

ro<hy/c.tne hy= min h , c= max b,
0 O/ 0 —N)<i<N; ! —N)<i<N; !

The area of the variable 7 is approximated by a uniform grid:

W, = {T = (j—l)TO , = 1,2,...,N2}, where N, = T/TO +1, 7 is the total travel time of
the direct and reflected waves. The area of the variable x5 is approximated by an uneven grid, and

in such a way that the nodes of breaks xéc coincide with its nodes

@, ={x,, =ih,, i=—N,-N, +1,..0]1, N}

io
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Depth of penetration in the air is calculated separately in each case.
The difference problem for solving a direct problem has the form (9) - (13).

REFERENCES

1 B.l.PomaHoB., C.N.KabaHuxnH. O6paTHble 3agadyn reoanekTpuku. M.: Hayka. 1991r.
304c.
2  A.A Camapckuii. Teopusa pasHOCTHbIX cxeM. M. Hayka. 1977. 656 c.

K.T. Uckakos, M.A. LLUnwneHuH, O.K. Tokcent

Tikenen aNeKTPOAMHAMWNKA MACE/ECiHIH CaHbl WELWIiMiHIH anropnutmi

AHHOTaLMA. XXKymbICTa 3N1eKTPOANHAMUKANBIK TeHAey YLWiH KabaTTbl opTanap afganbiHaa
Xep acTbl XKabblHAblNapblH AMarHOCTUKanayblH Tikened ecebiHiH (M3MKanblK TY)XXblpbiMAaMachl
KapacTblpblaifaH. 3NeKTpoAMHaMUKaHbIH bGacTankbl Maceneci, 371eKTPOMarHUTTiK Oy3blly Ke3iH
epekwe TaHafaH >Xaffanga, reosnekTpnik TeHgey yuwiH 6ip enwempi ecentep KaTapblHa [feWiH
aszanfbl. e03neKTpnik TeHAeynepre eHrisinreH Quankanblk wamanap enwemai. AliblpmallblfiblK
CXeManapblHbIH >Xannbl TEOPMSACbIHA HEri3genreH TiKeNnen ecenTi wWewyaiH CaHAblK anropuTMi
KenTipinreH.

TyWiH ce3gep: 3neKTpogMHamuKa TeHAeyi, MarHUTTIK OTKI3riWTiK, TONKbIHAbl TONKbIHAAP,
opTalla eTKI3riWwTiK, AM3NeKTPNiK eTKI3riwTiKk, MakcBenn TeHaeyi.

K.T. Uckakos, M.A. LLUnwneHuH, O.K. Tokceut

ANTOpuUTM pelleHns KONMYeCTBEHHbIX 3aja4y NPAMON 3NeKTPOANHAMUKN

AHHOTauua. B cTaTtbe paccmaTpuBaeTcs (u3nMyeckas KOHUenuua npsMoin  3afjayun
OVNArHOCTUKN  MOAMNOBEPXHOCTHbLIX MOKPbITUIA B YCMOBUAX CIOUCTbIX Cpef 418 YpaBHEHUSA
3NeKTPOANHAMUKKN. McxofHas 3ajava 3/MeKTPOAUHAMUKN CBOAMTCA K CEpUM OLAHOMEPHbIX 3ajad
ONA Te03NeKTPUYECKOro  ypaBHEHWS NpW  YC/NIOBWMM  CNeunasbHOro  Bblbopa  MCTOYHMKA
3/1eKTPOMAarHUTHOrO BO3MYLLeHUA. ®PuU3NYeCKMe BeNNYMHBI, BXOAALME B Te03NeKTpUYecKne
ypaBHeHUs, pa3mepHbl. CyLecTBYeT YNC/IEHHbI anropuTM pelleHns NpsaMon 3afayn, 0OCHOBAHHbI
Ha 00Leli TEOPUM PA3HOCTHbLIX CXEM.

KntouyeBble cnoBa: ypaBHeHUe 3/1IeKTPOANHAMUKN, MArHUTHAA NPOHULAEMOCTb, AJINHA BO/HbI,
CpeAHAs NpoBOAMMOCTb, AM3NEKTPUYECKas NPOHMLAEMOCTb, YpaBHeHe Makcsenna.
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CUHTE3 U OITPEJIEJIEHUE BOJIOPACTBOPHUMOCTH HAHOKAIIC VJINPOBAHHOM
®OPMBbI D-ITMHUTOJIA

AnHoTaums. IlyteM cynpamMonekysspHOrO B3auMoOAeicTBUs mnojuoia D-nuxutona c
LIUKJIOACKCTPUHAMHU O0Opa30BaHbl HAHOKAICYJIMPOBAHHBIE CMEIIaHHbIE KOMILJIEKCHl coctaBa 1:1.
CTtpoeHne HaHOYACTHULl CYyIPAKOMIIJIEKCOB M3yueHO MeTtofamu cnekTpockonuu SIMP. Hccrnenosana
BOJIOPACTBOPHMOCTh HAHOKAIICYJTUPOBAHHOHN (hopmbl D-nimHNTONA € B-LUKIOAEKCTPHHOM.

KioueBbie cjoBa: D-NMHUTON, UMKJIOAEKCTPUHBI, HAHOKAICYJIUPOBAHHbIE KOMILIEKCHI,
cnexktpockonusi AMP, BogopacTBOpUMOCTS.

BBenenue

OnHoit u3 HanboJee MePCIeKTUBHBIX U MHTEHCUBHO Pa3BUBAIOIIUXCA 00NACTell COBPEMEHHON
CYIIPaMOJIEKYJIIPHOH XUMHH SIBJISIETCSI MOJIyUYE€HHE M HCCIIEIOBAHHE KOMILIEKCOB OHMOJIIOTHYECKU
AKTUBHBIX COENUHEHUIH PACTHTENLHOIO MPOUCXOKIeHuss ¢ uukiaogekcTpunamu (L[J1) [1-5].
H3BeCTHO, YTO CYNpaMOIeKyIIpHbIE KOMILIEKCHI BKIIFOYeHUs LJI-HOB ¢ OMOJIOrHUeCcKH aKTHUBHBIMHU
COEIUHEHUSIMU TI03BOJIIIOT PEryJUpOBaTh PacTBOPUMOCTb IOCJIEIHUX B BOAE, CHIDKAOT HUX
TOKCHYHOCTD, MO3BOJISIIOT MEPEBECTH KUIAKUE CYOCTAHIMH B TBEPABIE, MOBBIMIAIOT CTAOMIBHOCTD
BELECTB K OKUCJICHUIO U THAPOIU3Y [6-8].

Beibop B kauectBe cyOcTpaTa cympamodekysipHoit camocOopku D-munuTona 1 (1R, 28, 3R,
4S8, 58S, 6S) — 6 — merokcn- 1,2,3.4,5 — HUKJIOreKCaHENEHTONa) OOYCIOBJIEH TE€M, YTO JAHHOE

COCIUHEHUC PaCTUTCIIBHOTO MPOUCXOKACHUA, o6nanaeT aHTI/II[I/Ia6eTI/ILIeCKI/IMI/I u
TUIIOTTUKEMUYECKUMU CBOMCTBAMH M BEChMa NEPCHECKTUBHO AJIA UCIOJIb30BAHUS B q)apMaLIeBTI/IKe

(pucynok 1) [9].

1
Pucynok 1. CtpykrypHast popmyna D-nunnrona (1R, 28, 3R, 48, 58S, 6S) — 6 — meTokcu-
1,2,3,4,5 — UMKJIOT€KCAHETIEHTOJIA)

L/I-Hpl  SIBAAOTCA  CPABHUTEIBHO  AOCTYOHBIMHU  COCAWHEHHUSIMH, MPOU3BBOIATCI U3
BO30OHOBJISIEMOTO ChIPBsl — Kpaxmana. Haubosnee pacnpocTpaHEHHBIMU SIBJISIFOTCS O-, [3-, y-L[J1-HbI,
COZEpIKAIINE COOTBETCTBEHHO 6, 7 U 8 IIIOKONMUPAHO3HBIX 3BeHbEB. [1oBbIIeHHBIN HHTEpec K LI/I-

97



BECTHUK K'Y Ne 4 (31) 2020 r.
Paspen 5. «xXumunyeckne TexHosiormn. besonacHoCTb X1U3HeaesaTe/IbHOCT U»

Ham 00YyC/IOBNEH nNpexae BCero WX UWKIAWYECKOW CTPYKTYpOW M CNOCOBHOCTbIO 3a CYUET
BHYTPEHHEN NOJIOCTU 06pa30BbiBaTh CYNpPaMOJIEKYNAPHbIE KOMM/IEKCHlI BK/IOYEHUA TUMNA XO35UH-
roctb € pasHoobpasHbiMU TrnMapoobHbIMM rocTammu [10,11]. MpuenekatensHocTb LJ-HOB B
KayecTBe MOJIEKYN X035€eB Npu 06pa3oBaHUM KOMMNEKCOB BK/IIOYEHUA OOBACHAETCA TakXe WX
HETOKCMYHOCTbIO.

B cynpamonekynsapHon XumMuM ONpefenstolly0 posb UrpawT pasmepbl U opma Wau
reomMeTpuyeckas KOMM/EMEHTApPHOCTb B3aMMOAEWCTBYIOWMUX KOMMOHEHTOB, MO3TOMY A/
MONYYEHUS KOMMJIEKCOB C Cy6CcTpaToM 1 OblIM  MCMNONb30BaHbl PasUYHble MO pasMepam
BHYTpeHHel nonoctu a-, P-, y-LLA-HbI, a Takxe 6onee rmapouansnpoBaHHbiin 2-MM-P-LO (2-

rnapokcu-P-Ua0).

JKcrnepuMmMeHTasbHaa 4YacTb

B pa6ote ucnonb3oBanu a-, P-, y- un 2-I'M-P-UA-Hbl kKomnanun «Fluka» ¢ unuctotoin 99%;
Cnektpbl AMP 'H n 1 cHumann B AMCO-66 (1) n DO (kKomnnekcbl) Ha crnekTpomeTpe JNM-
ECA Jeol 400 (399.78 wn 100.53 MTIL CcOOTBETCTBEHHO). XUMUYECKWUe CABUTM WU3MEPEHbI
OTHOCWUTE/NIbHO CWUIHAN0B OCTATOYHbIX MPOTOHOB W/AX aTOMOB Yrinepoja AenTepupoBaHHOrO
AVMeTUnCynboKenaa.

CynpamonekynapHole kKomnnaekcel 1 ¢ a-, P-, y- wn 2-IM-P-UA-Hamn nonyyvanu
B3aMMOJENCTBMEM 3KBUMONEKYNAPHbLIX KOMNYECTB CybCTpaTa C peuenTopamum B 3TaHO/bHbIX
pacTBopax pearupyrouwmx sewects npu 50°C B TeyeHMe 5 4 C NOCNeAyHOWMM BblAeNeHNEM
CYNpPakoMNNeKCcoB BbICYLWINBaHMEM (PUCYHOK 2 ).

PucyHok 2. Cxema o6pa3oBaHUs HaHOKancy1MpoBaHHOM G opmbl D-nnHuTONA

VccrnepgoBaHue MEeTofoM cnekTpockonuu HAMP cynpamonekynsipHbIX KOMMMIEKCOB 1,
Nnosly4yeHHbIX Ha ocHose LL[I-HOB, OCHOBAHO Ha OMnpeAeneHun pasHULbl B 3Ha4YeHUAX XMMUYECKUX
casuros H cybetparta 1 v peuentopoB (LLA-Hbl) B CBOGOAHOM COCTOSSHUM M B COCTaBe KOMMJIEKCOB
B pe3y/ibTate MEXMOJIEKYNAPHOro B3aumofeincTsusa. Mo BenMUYMHe WU3MEHEHUS XUMWUYECKMUX
CABUIOB BHYTPEHHUX WM BHEWHWX NPOTOHOB L J-HOB  MOXHO CyauTb 06 06pa3oBaHuu
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COOTBETCTBEHHO BHYTPEHHMX WM BHENIHUX KOMIJIEKCOB. M3MeHeHMe XMMUYECKHX CABUros 'H
SMP B cmekTpax cyOcTpara MO3BOJISIET OMPEAEIUTh HAMpPABICHHUE BXOXKICHHUS MOCJIEAHEro B
nosnocts L/[-HOB [12, 13].

Cybcrpar cympamosiekyisipHoli camocOopku 1 ObLT TOJMy4YeH W3 CMOJIEBKH Oparyickoi
(Silene  brahuica Boiss), coOpannoit B HOxHo-Kazaxcranckodi o0macTi B NPHUPOAHBIX
MeCTOOOUTAHUSIX M BBIENEH MpPH BOJHO-3TAHOJNBHOH M W300yTaHONBHOH JKCTpakuuu [9].
CtpoeHue ero ObLIO YCTaHOBJEHO HA OCHOBaHMH pe3ynbTaToB crekTpockoruu AMP 'H u BC,
nosyueHHbx B JIMCO-ds (Tabmuna 1). IIpaBUibHOCTL OTHECEHHS! OMHOMEpPHBIX crnekTpos SIMP 'H
1 °C 1 6bina moATBepskAeHa JaHHBIMU ABYMEPHBIX Koppensuuu cnektpos SIMP 'H-'H TOCSY,
'"H-'TH ROESY, 'H->C HMQC u 'H-"*C HMBC u coBnanana ¢ JuTepaTypHbIMH pPe3yIbTaTamu [9,
14, 15].

Cnexktpnt SIMP 'H o-, B-, y- wu 2-TTI-B-IIJI-HOB B CBOOOJHOM COCTOSSHUHM U
CYNpPaMOJIeKYJIIPHBIX KOMIUIEKCOB Ha uMX OcHOBe ¢ 1, mosnydeHnoie B D20, mpencraBieHsl B
Tabmumax 2 u 1.

Tabnuua 1. 3navenus xumuueckux casuros SIMP 'H u 1*C 1 B cBobognom cocrosaum (8o,
JIMCO-ds) u B cocraBe komriekcos (0, D,0), m.a.

Ne o 8o (‘H) 8 ('H) B cocTaBe KOMIIIEKCa C
(C) o- p-LUL- LU 2TTI-p-
atoma /1-sHOM HOM HOM /1-sHOM
C
1 7 334Mm, 441 n Curnadns! 11/I-H0OB nepekpbiBatoTCsi curHanamu 1
2.52 (OH)
2 7 3.60 M, 4.64 n Curnans! 11/1-HOB nepekpriBatoTCsi curHaitamu 1
3.12 (OH)
3 7 3.47m,438 11 Curnans! 11/1-HOB nepexppiBatoTCsi curHanamu 1
1.45 (OH)
4 7 3.60 M, 455 Curnans! 11/1-HOB nepexpriBatoTCsi curHanamu 1
2.92 (OH)
5 7 334Mm,425 Curnans! 11/1-HOB nepexpriBatoTCsi curHaitamu 1
0.61 (OH)
6 8 297T 328 329 T 328 320T
433
6 6 341c Curnans! 11/I-HOB nepexpriBatoTCsi cursajgamu 1
- 0.15
OCHs3

Tabnuua 2. 3HaueHus xumudeckux casuros AMP 'H o-, B-, y- u 2-I'TI-LI/I-HOB B cBOOOIHOM
cocTostHUH (Op) U B COCTaBE KOMILIEKCOB (0), M.JI.

No o-T1JT B-LIT y-LJT 2-TTI-L T
d d A d d A d d A d d A
aroma | = 0 §=6— 0 §=5— 0 0=0—
H 5 50 50 50
1 4 ] 0 4 ] 0 4 ] 0 4 4 0
91 | .00 .09 87 | .02 15 96 | .05 .09 92 | 95 .03
2 ] 3 0 ] 3 0 ] ] 0 ] ] 0
49 | 58 .09 45 | .60 15 Sl .60 .09 46 | 48 .02
3 ] 3 0 ] 3 0 ] ] 0 ] ] -
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84 | .93 .09 17 | 91 14 78 | .88 10 87 | .86 | 0.01
4 ] ] 0 ] ] 0 ] ] 0 ] ] 0
44 1 .53 .09 39 | 54 15 44 | 53 .09 46 | .48 .02
5 ] 3 0 ] 3 0 ] ] 0 ] ] 0
71 ] .82 .09 .68 | .83 14 72 | 81 .09 72 | 74 .02
6 ] 3 0 ] 3 0 ] ] 0 ] ] 0
71 ] .82 11 .68 | .83 14 72 | 81 .09 72 | 74 .02

PesyabTartbl H 00cyKkaeHue

ConocTapjieHHe UHTErpanbHbIX MHTeHCHBHOCTElH curnanos 'H AIMP monekynsi 1 ¢ a-, B-, y- u
2-HP-B-II/I-HaMu B CympaMoOJIeKYJIIPHBIX KOMILIEKCcax moka3ano, 4to 1 co Bcemu I[/[-Hamwm
obpaszyer KOMITJIEKChI cocTtasa 1:1.

IIpu obpa3oBaHuU CympamMoONIEKyJSIPHBIX KOMITIEKCOB 1 co Bcemu [[JI-Hamu W3MEHEHUs
NPOTOHHBIX XHUMHYECKHX CIBUTOB B LUKJIOAEKCTPUHOBBIX MOJEKyJax Ad MpPOU3OLUIH B
OJMHAKOBON Mepe Kak uid BHYTPEeHHHX runpodoOHeix mpotonos H-3, H-5 u H-6, Tax u mns
HAXOJSIIMXCS BO BHELIHEH rupodmibHoi noBepxHoctu npotonoB H-1, H-2 u H-4. B monekyne 1
U3MEHEHUs1 B XUMHYECKUX CABUrax NnporoHa H-6 B ONMHAKOBOHN CTENEHM MPOM3OLLIO B BO BCEX
KoMIUIeKca obpasyembix d-, - u y-1/[-Hamu. HesHauuTEeTbHO OTIMYAIUCH XUMUYECKHIE CIBUTH Y
nporona H-6 B kommiekcax 1 ¢ 2-HP-B-I1/I-vom. M3-3a CX0KeCTH O XUMHUYECKOMY CTPOCHUIO
L/I-HOB ¢ MoseKyJsioif 1 moYTH BCe MPOTOHHBIE CUTHAJBI CyOCTpaTa OKa3aJnuch Hepa3peLIeHHbIMU
13-32 HAJOXXEHUS Ha HUX LUKJIOAEKCTpUHOBBIX SMP orknukos. MHTerpanbHble HHTEHCUBHOCTH
npoToHOB LI/I-HOBBIX MOJIeKyJ B 6-8 pa3 Obun GONbIIE MO BETUYNHE COOTBETCTBYIOIUX CUTHAJIOB
Monekynl 1. Ha oOcHOBaHMHM TOJNYUYEHHBIX [JAHHBIX MOXHO TMpPENINOJNIOKUTb, YTO IpHU
cynpamonekysipHoit  camocbopke 1 ¢ momekymamu I[JI-HOB OCHOBHBIMEH (haKTOpaMHU
B3aUMONEHCTBUSI  SIBIISIIOTCSL  TUAPO(UIBHBIE  B3aMMOACHCTBUSL  4epe3  THAPOKCH-TPYIII
B3aUMOJIEHCTBYIOLINX MOJIEKYJ ¢ 00pa3oBaHHE KaK KOMIUIEKCOB BKIJIIOYEHHS, TaK U KOMILJIEKCOB
6e3 BrmoueHust [16, 17]. OOpasyemble mpH 3TOM BOAOPACTBOPUMBIE arperarsl CHOCOOHBI
comoOnIM3upoBaTh  JUNopuiIbHBIE  MOJEKyJbl  cyOctpata 1 uepe3  HEMHKIIO3UBHOE
komruiekcoodpasosanue [18]. IloarBepskaeHneM 3TOMy SIBJISIETCSI XOpOILIash PacTBOPHUMOCTH
MOJIyU€HHBIX CyNpamMoJieKyIsapHbIx arperatos 1 ¢ I1/I-Hamu B BOOHBIX pacTBOpax.

OKCHEpUMEHTbl MO  ONPEAENICHUI0  BOAOPACTBOPUMOCTH  OTOOpaHHOro  oOpasia-
HAHOKAICYJIHNPOBAaHHOTO KoMmIutekca D-munurona ¢ B-LJ| mposommmm mpu 22°C Ha BO3myXxe
(BmaxxHOCTB) 63%, pH mMcmomp3yemoil aucTuiLTMpoBaHHOM Boabl 6,55). Coenunenne 1 (100 mr) B
konbe obvemMoM 2 1 cMemmBamM C | 1 JUCTHIUTMPOBAHHON BOABL [eTepOreHHyr CcMech
HENpPEephIBHO MepeMeLINBali C MOMOIIBIO YIbTPa3ByKOBOIM BaHHBI B TeueHue | 4. 3aTeM pacTBOp
¢unbTpoBaM uepe3 crekistHHbIN QuipTp (kmacc 2, 40-100 mxm, muamerp 0,5 cm). Uwmcteiid
pacTBOp ymapuBaiu Ha poTopHoM wucnapurene. Cyxoil OCTaTOK B3BeLIMBAIU. AHAJOTMUYHO, Kak
cynpamosnekyysipable  komriekcsl 1--CD, tak m 1-2 (B-CD) (100 mr) B kombe nHa 50 M
cvemuBanu ¢ 10 mu Boxbl IlomyueHHYI0 reTeporeHHyI CMeCh HENpPEpbIBHO NEpeMEIlNBald B
yJIBTPa3BYKOBOH BaHHE B Te€4eHHE | 4., 3aTeM pacTBOp (PUIBTPOBAIM 4Yepe3 CTEKISTHHBIA (QHIIBbTP
(xmacc 2, 40-100 mxm, nuamerp S5 cM). UncTelil puiabTpaT yrnapuBain Ha POTOPHOM HCIIApPUTENE.
Cyxoif oCTaTOK B3BELIMBAIN Ha 3JIEKTPOHHBIX Becax Practum 313-10RU (Sartorius lab instruments,
I'epmanwust), u monyunnu 2,2, 445 u 572 Mr COOTBETCBEHHO. DKCHEPUMEHT MOBTOPSUTH 3 pasa, u
UCTIOJIb30BAJN cpeiHee apudmernueckoe 3HaUeHue (Tabnuua 3).

Tabnuua 3. PesynbpTratsl nccnenoBanus Bogopactsopumoct 1 u ero komriekcos B-CD
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O6pasel, Pactsopum YBennyeHne BoLOPacTBOPUMOCTH
OCTb (B cpaBHEHUN C 1)
mr/mn
1 0.022 -
1-P-CD 4.45 202
1-2(P-CD) 5.72 260

B pe3ynbTate NpoBeAeHHOro 3KCnepuMeHTa Mo BOLOPACTBOPUMOCTU HAHOKAMCY/IMPOBAHHbIX
thopm 1 ¢ P-UMKNOLEKCTPUHOM B CTEXMOMETPUUECKOM COOTHOLWEeHUM 1:1 n 1:2 ycTaHOB/IEHO, 4TO
npu B3aMMOAENCTBUN LMK/INYECKOro MWHWUTONA C LUMWK/IOAEKCTPUHOM B COOTHOWeHun 1:1
BOLOPacTBOPUMOCTbL WCC/eAyeMoro BellecTBa ysBenuyusaetca B 202 pasa No OTHOLWEHUO C
NCXOAHbIM Cy6CTPaTOM, a Mpu COOTHOLWeHUN 1:2 B 260 pa3 COOTBETCTBEHHO.

C Uuenbl0  HanpaB/IEeHHOr0 MNOWUCKA «COeAVHEHWA-KaHAULATOB» C >KenaembiMU  BUAaMu
(hapMaKon0rMyeckoin akTUBHOCTM Cy6CTpaT : Obl MPOTECTUPOBAH C NMPUMEHEHWEM MNpPOrpaMMbl
PASS online (http://www.pharmaexpert.ru/passonline). KomnetotepHad nporpamma PASS online
OCHOBaHa Ha MpPUHLMNE «CKOJb3ALLEro KOHTPONA» 6a3 AaHHbIX XWMWYECKUX COeAUHEHUN, K
no3sosiseT 0T6MpaTb M3 MHOXECTBa BELLECTB Hambonee MepPCrneKTUBHbIE, T.e. C XXenaemMblMM
(hapMakKonormMyeckMMy CBOMCTBaMW. TOYHOCTb NPOrHO3a GMONOrMYeCKO aKTUBHOCTU COCTaBNsAET
94% [19]. B pesynbTaTe PASS-NporHo3vpoBaHus ycTaHOB/IEHO, 4TO 1 noTeHuuanbHO o6nagaet
LIMPOKMM CMEKTPOM (PapmMaKo/iornyecknx cBorcTs (Tabnuua 4).

Tabnuua 4. aHHble PASS-NporHo3npoBaHns coegnHeHns 1

Bug BepoaTtHoc Bung 6nonornyecko BepoaTtHoc
6uonorunyeckom U aKTUBHOCTM U
aKTUBHOCTMU % %
MpoTusocebopeiHa 86 AHTUANCKNHETNYECKAA 67
A
MpoTnBO3K3EMHaA 82 dunbpuHONMTUYECKAS 67
BasonpoTeKkTopHas 7 AHTUTeNbMUHTHASA 63
MpoTuBOONYyXO/EBa 77 LimTonpoTekTopHas 62
A
AHanenTtmnyeckas 69 MpoTUBONHMEKLMOHHASA 58
NunoTponHas 67 MpoTtuBoBOCNannTeNbHA 58
A

Kak BugHO u3 Tabnuubl 4, Ans Mofekynbl 1 CO CpPaBHUTENIbHO BbICOKON BEPOATHOCTbLIO
9KCMepMMEHTa/IbHOr0 NOATBEPXAEHUA MPOTrHO3UPKOTCA NpoTuBocebopeliHas M NPOTUBOIK3EMHASA
BUAbl aKTUBHOCTM, a TAKXKe Apyrue nepcrnekTUBHbIE hapmMakoornyeckune CBOMCTBA.

HecmoTps Ha TO, YTO AaHHble KOMMbIOTEPHOrO MPOrHO3MPOBAHUA He MO3BONAKT abCoMOTHO
TOYHO yTBepXAaTtb, OyAeT N1 U3yyaeMoe BellecTBO 061a4aTb MPOrHO3UPYemMol aKTUBHOCTbIO, TEM
He MeHee, WCNOJMib30BaHWe KOMMbIOTEPHbIX nporpaMm nogobHbix PASS online, no3sonset
0T6upaTh M3 MHOXECTBa BellecTB Hanbosee NepcrnekKTUBHbIE 418 YrNy6/NeHHOro uccnefoBaHus B
B6uonornyecknx TecT-cucTemax in vitro u in vivo.

CMNMCOK NCMNOJIbBOBAHHbLIX MCTOYHWNKOB
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B.U. Teneyos, C. M. OnekeHOB
D-nuHHUTONABIH HAHOKAIICYJ/IICHIeH TYPIHiH CHHTe31 jK9He Cy/Aa epirilTirii aHbIKTay
Angarna: D-nuHUTON NOIHOJIBIHBIH HUKJIOAEKCTPUHACPMEH CYTPAMOJIEKYJIAJIBIK dPEKETTECyl
apkbUTbl  Kypambl 1:1 KaTbIHaCBIHIAFBl HAHOKAINCYJACHIeH apajac KelIeHAep TY3UIl.
Cynpakemenaep HaHOOemIEKTePiHIH KypbuUtbickl AMP criekTpockomnus omiciMeH 3eprremiuami. D-
NUHUTOJBIH -IUKIONEKCTPUHMEH HAHOKAICYJIACHT€H TYPIHIH CyAa epiriIiTiri aHbIKTaIIbL.
Kint ce3aep: D-nuHuTON, UMKIONEKCTPUHIEP, HAHOKANCyJnaHfFaH kemenaep, AMP
CHEKTPOCKOMHMSICHI, Cy/1a epITiITIK.

A.Zh Mendibaeva, B.S. Temirgaziev, N.G.Galymov, P.K Kudabayeva, S.B.Zhautikova,
B.I. Tuleuov, S M. Adekenov
Synthesis and determination of water-solubility of the nanocapsulated form of D-pinitol

Annotation: By the supramolecular interaction of the D-pinitol polyol with cyclodextrins,
nanocapsulated mixed complexes of 1: 1 composition are formed. The structure of nanoparticles of
supracomplexes has been studied by NMR spectroscopy. The water solubility of the nanocapsulated
form of D-pinitol with B-cyclodextrin was studied.

Key words: D-pinitol, cyclodextrins, nano-encapsulated complexes, NMR spectroscopy, water
solubility.
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’KaparanauHCKHil MHAy CTpUanbHbli yHuBepcuteT, r. Temupray, Kasaxcran

HOBBIE ITOJIXO/IbI PASBUTUS XUMHUYECKOU OTPACJIU PECITYBJIMKU
KA3AXCTAH B ITPAHUIIAX MEXOTPACJIEBOI'O BAJIAHCA

AHHOTAUMA: AHAJTN3 TMOKA3bIBAET, YTO MEKOTPAC/IEBOH OanaHC mpuoOpeTaer B pa3padoTke
CTpaTern4ecKMX IUJIAHOB HOBOE MPAKTHYECKOE 3HAY€HHe, a IUJIaHbl PAa3BUTHSI OTpacieil Jerko
UHTErPUPOBAHbl B CTPATETHUECKH IUIAH PAa3BUTHs BCEH SKOHOMHMKH 3a CUET BHEIPEHHUs] HOBBIX
KUOEPHETHYECKUX MOAXOA0B. ABTOPbI Ha MPAKTHYECKUX MPUMepax MOKAa3bIBAIOT, KAKUM 00pa3oM
XHUMHUYECKasi OTPacib MOXET JOCTHTHYTh HAy4YHO-OOOCHOBAHHBIX YPOBHEW pPa3BUTHS, a BBICOKHE
TEMIIbI MOTYT COXPAaHSTbCS BHE 3aBHCUMOCTH OT MHpPOBOW KOHBIOHKTYpbL OTCloma naenaercs
BBIBOJI, YTO MEXKOTpAC/ieBOl OalaHC, Ha MPEJIOKEHHOM aBTOPaMH MPOrPaMMHOM OOeCreueHHH B
peasbHOM peXXHMe BPEMEHHU, MOXKET PacCUUTATh JIOOOH CIOKHOCTH 3KOHOMHYECKYIO MOJAENb C
yUETOM MMEIOIIUXCs v TPeOyeMbIX MaTepHaJIbHBIX, YEJIOBEUECKUX U (PHAHCOBBIX PECYPCOB.

KaroueBbie cioBa: MexXOTpacieBoi OallaHC, XUMHYECKash OTPacib, TUHAMUYHOE Pa3BHUTHE,
CTPAaTerHYECKHI TIaH.

Crennduka KanUTaTNCTUYECKUX OTHOLIEHWH IOKA3bIBAET, YTO 3a BBICOKUMH TEMIIAMH
Pa3sBUTHUs U HACBILIEHUS PbIHKA MPOMCXOAUT HE TOJBKO 3aMelJIeHHe, HO U Pa3BUBAETCS KPU3UC
NEePEnpPON3BOICTBA, a YPE3MEPHAsT OPUEHTALMsI Ha SKCIIOPT, CBA3BIBAET BHYTPEHHUE MPOOJIEMBI C
npobjeMaMy MHPOBOH KOHBIOHKTYpPBI. YKa3aHHas MapagurMa B OTPAcieBOH OpraHu3aLuy
NPOM3BOACTBA O0ECHeunBaeT IIUPOKYIO aMIUTUTYAy TaJeHHs CIpoca Ha  BBITYCKAEMYIO
NPOAYKIHMIO, KOTJa BHYTPEHHHUH KPHU3UC COBIAAAeT C MHPOBBIM OTPACIEBBIM HJIM BCEOOIIUM
KpusucoM. B Toxe Bpems mpakTUKa yIIpaBjieHHs KOPIOPAaTUBHOIO HA YPOBHE OTpaciu U
COLIMAJIbHO-?KOHOMHYECKOT0 Ha YPOBHE CTPATErH4YeCKOrO IUIAHMPOBAaHUS BbIpadoTajga CHCTEMY
npuHATUS  3(GQPEKTUBHBIX pEIIeHHd depe3 pacdeT MeXKOTpacieBoro OamaHca Ha 0Oase
KHOEPHETUYECKHUX TIOAXOMIOB K CTPATErn4eCKOMy TUTaHupOBaHUI0. COBPEMEHHBIEC BBIUNCIIUTENbHBIE
cperncrBa BOOOIIE MEPEBOAST IPOLECC CTPATETHYECKOTO IIAHUPOBAHUS B PEXKUM PEATBbHOTO
BpEeMEHHU Ha 0a3e JOCTOBEPHOI SKOHOMUYECKOH MH(OPMALIUH, YTO MO3BOJISIET UCKIFOUUTD BIIUSHUE
HEXXENAaTeNbHOIO  BJIMSHUS MHUPOBONM KOHBIOHKTYPbl Ha pa3BUTHE XUMHUYECKOH OTpaciu
pecmyOJIIKH.

3a nocnennue 10 ner xumuueckas orpacau KaszaxcraHa akTMBHO pa3BUBajach, HapaluBas
MomHocTH npousBoacTBa. Ilo nanHeiM Komurera mo cratuctuke MUHUCTEPCTBA HALMOHAJIBHON
skoHOMUKH PecriyOnmkn Kazaxcran xuMmuueckasi OTpacib B I€HEKHOM BBIPAKEHHH BBIPOCHA B 3,2
pasa, a 3KCIOPT yBenuuuica B 2 pasa.! JIna monmep:kaHus TAaKUX TEMIIOB PasBUTHA, KOTOPas
OasupoBaach B 3TH TOAbl B OCHOBHOM HAa MOJEpPHHU3ALMH [eHCTBYIOIIEr0 IPOU3BOJCTBA,
notpedyeTcsi U3MEHUTD TOJIUTHKY W BBOAWTH B CTPOM HOBBIE MOIIHOCTH Ooyiee mHTeHCUBHO. [lpu
STOM OLEHKH MEXAyHApOAHOro aHamuTHueckoro areHtctBa «KPMG International» mpsiMo

! Mpomviunennocms Kazaxcmana u e2o pecuonos 2014-2018. Cmamucmuveckuii coopnux. — Hyp-
Cynman, Komumem no cmamucmuke Munucmepcmea nayuonansroii skonomuxu Pecnyonuku
Kazaxcman, 2019. — C. 11
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yKa3bIBAIOT Ha Takue mpobmembl xumudeckod otpaciu Kasaxcrana kak «mpeoOriaganue
MPOM3BOJICTBA MPOAYKIMU HU3KOW M CpeAHEH CTENeHH Iepenesa, BMECTO BBICOKOW, W NePHULUT
unBecTuLHii’. Takum o6pa3om 6ojiee BBICOKHE TEMITbI BBOJIA HOBBIX MPOU3BOJICTB OFPaHHYEHbI He
TOJIbKO OSKCIOPTHBIM MOTpeOJIeHneM, I7ie MMEeTCs JKeCTKas KOHKYPEHLHUs, HO W HHTepecamu
MEKIY HAPOAHBIX HHBECTOPOB.

B nacrosmee Bpems B XMMHUYECKON OTpaciu 3aAeHCTBOBAHO 693 mpennpusTus ¢ pa3IndHOU
CTPYKTYpOH yIpaBjieHus M creuuanusaunueid. BHyTpuorpacnesoe pacnpenenaeHue NpencTaBiIeHO
MPOU3BOJACTBOM MPOAYKLHUHM HEOPraHMYECKOM XHUMHH, [POU3BOJACTBOM  arpOXUMHUYECKUX
NPONYKTOB KaK HEOPraHMYECKUX, TAKIX KaK MUHepaJIbHbIe a30THBIE U (pocdopHbIe yAoOpeHHi, Tak
U OPraHMYeCKUX — MEeCTHULUABL, MPOU3BOJACTBOM ILIACTMACC, MPOU3BOACTBOM CHHTETHYECKOTO
Kay4yyka B MEPBUYHBIX (popMax; MpeAnpHUATUIMHU MPOU3BOAALINMH KPACKU H JIAKOBbIE MAaTEPHAIIbI,
MPOM3BOJICTBOM CHHTETHUECKHUX MOKOMMX cpencTB. CTPyKTypa BBITJSIAUT CIENYIOIUM 00Opa3oM:
0a30Bble XUMHUECKUE MPOMYKTBI COCTABIIOT 68%, MHUHEepanbHble ynoOpeHus — 8%, arpoxumust
— 3%, kpacku u naku — 2%, nonuMepHsle MaTepuansl — 2%, npoyas XUMHUYECKas MPOAY KLU —
17%. Ilotpebnerne coOCTBEHHON MPOAYKLUMNU BHYTPH XHUMUYECKasl OTPACIb COCTABISIET IPUMEPHO
20%, ocranbHas NMPOAYKLMSA HUCIONb3YeTCs B APYTUX OTpacisX M OTHpaBiseTcs Ha skcropT. Ilpu
3TOM B CTPYKType SKCIIOPTA B OCHOBHOM IpeodjamaeT MPOAYKLUUS C HHU3KOH n00aBIeHHON
CTOUMOCTBIO. B TO BpeMsi kak UMIOPT XMMHUYECKOM MPOAYKLUHUHU — 3TO MNPOAYKLUS C BBICOKOU
100aBJIEHHOH CTOUMOCTBIO.

Tak kaKk XUMHYECKHE TEXHOJIOTMU HCIOJB3YETCS BO BCEX NPYTMX OTPACsAX MaTePHATbHOTO
MPOU3BOACTBA, TO BAXKHBIM MOKA3aTEJEM YPOBHS Pa3BUTHs OTPACIH SABJSAETCS MPOLEHT, KOTOPBIN
OHa 3aHMMaeT B CTPYKType BaJOBOrO BHyTpeHHero mponykra crpanel (BBII). Ha 2020 ron
XUMHUYeCKoe mpou3BoacTBO Kazaxcrana cocrapisier npuMepHO 3% OT BajlOBOrO BHYTPEHHETO
npoaykTa. [ cpaBHEHHs] Mbl UCIOJB3YE€M PaBHYIO IO MOTEHLMATy C 3KOHOMHKY HunepiaHnos,
rie XUMHUYecKasi OTpacib 3aHuMaeT 15% B CTPYKType BalOBOTO MPOAYKTA’. 3aHATOCTb TPYHOBBIX
pecypcoB B oTpaciu pasHsiercss 6,9% (3TO B OOIIel CIIOKHOCTH OKOJIO 65 ThiCsid uejioBek). B
Kazaxcrane B xumMmuueckoil orpaciu 3aHATO 16,3 Thicsau yenoBek uiu 2,57% OT 4Yucia 3aHATHIX B
NIPOMBIIIIEHHOM Npou3BozacTBe’. OOBEMBI SKCIOPTa XMMHYECKOH NPOAYKIHHM B CPABHHBAEMBIX
cyOpekTax mnpumepHo Ha ypoBHe 60% oOT BbIMycka oTpaciu. J{OMONHUTENBbHO, HEOOXOIUMO
ykasarb, 4to BBII Koposnescrsa Hunepnannos no ganasiM BcecemupHoro 6anka cocrasisier 909
MJIpA gojutapos, a PecnyOnuku KasaxcraH, mpu paBHOM MOTEHLMAJE, B TISATh pa3 MeHbime — 179,3
MJIPA JONIApOB’.

Brime npuBeaeHHas CTaTHCTHKA IOKA3bIBAET, YTO HHTEHCHUBHOE PAa3BUTHE XHMHYECKOTO
CEeKTOpa MMeEeT MATUKPATHBIM MOTCHLIMAN POCTa, & OMNPEAEICHHbIE OrPAaHUYEHMs] SKCIOPTHBIX
PBIHKOB  KOMITGHCHUPYIOTCA (POPMHpOBAaHHEM HOBBIX OOBEMOB M CEKTOPOB BHYTPEHHETO
NPOMBIIJIEHHOTO W JUYHOro motpebnenus. s pewmeHus CIOKHOW 3aJadd  Hay4dHO-
OOOCHOBaHHOTO TOHMMAaHHsI Pa3BUTHUS  OTpaciedl WX B3aMMHON  OOYCJOBJIEHHOCTH U
B3aMMO3aBUCUMOCTH, B3aUMHOIO BJIMSHHUS W NPOHUKHOBEHMS, 3KOHOMMYECKAas HAayKa OTKpbLIA
METOA TOYHOro omnucaHus 3koHOMHKH HobeneBckoro naypeara B. JleoHTheBa — «3arpatbl-

2 Xumuuecxas ompacie Kazaxcmana. Q630p. KPMG International. — 2020. URL:
https://home.kpmg/kz/ru/home/industries/chemical-industry.html

? Jlononnumensuvie cmamucmuueckue uccieoosanus. 1lenmpanoroe cmamucmuyeckoe 610po

(CBS, Huoepnanowv), 2020 — C.12.

* pomviunennocms Kasaxcmana u e2o pecuonos 2014-2018. Cmamucmuueckuii cooprux. — Hyp-
Cynman, Komumem no cmamucmuxe Munucmepcmea HAyuoHAnbHOU 2KOHOMUKY Pecnyonuxu
Kaszaxcman, 2019. — C.9

> Mupoevie unouxamopuw pazsumus. — 1’ pynna Beemupnozo 6anka. NW, Bawunemon 2020.
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BbIMyCK». JlocToBepHOCTh M 3 (EKTUBHOCTh YKAa3aHHOTO MeToaa Oblia JOKa3aHa WHTEHCHUBHBIN
pa3sBUTHEM AMEPHUKAHCKONW 3KOHOMMKHU B 50-60-Xx romax mpouLIOro CTOJIETHs, KOTJa KOPHopauuu
AKTHMBHO HCIIOJNB30BAJM €ro B IIOCTPOCHUM CBOUX MOHONOJIHN, SIMOHCKUM U KOPEHCKUM
SKOHOMHYECKUM Pa3BUTHEM, B OCHOBE KOTOPOTO JIEKaJl MEXKOTPAciIeBOH OanaHC pacCUUTaHHBIN
s 0a3oBBIX OTpacneil. 3aech HEOOXOAMMO OTMETHTb, YTO IJIOOAJIBHBIM MEKOTPACIEBBIM
Oamancom Obm TuiaH mnepBelXx mATWIETOK B CoBerckom Coroze, MpH  BCeX H3JEPIKKAX
CTPEMHUTENBPHOTO Pa3BUTHS, OOYCJIOBJIEHHBIX HCTOPHYECKHMMH 0OCTOsATENbCTBAaMU. HIMEHHO
MIO3TOMY, C YUYE€TOM OIbITa UCIOIb30BAHUS METOA «3aTPaThl-BbITyCk» Ha momaaxke Opraduzauuu
Obvenunennsix Hammii B 1968 roxy Obina paspadorana «CucreMa HallMOHAJIBHBIX CUETOBY», Kak
YHUBEPCAIbHBIH WHCTPYMEHT pa3BUTHUSI M «CTaTUCTHUecKass ©Oasa, BKIOYaromas B ceds
BCEOOBEMITIOINH, CHCTEMAaTU3UPOBAHHBIH M TMOKHI KOMIUIEKC MaKPO3KOHOMHYECKHX CUETOB,
HCIIONB3yeMBbIil ISl Pa3pabOTKH MONUTHKY, aHAIN3a M HAYYHBIX MCCIenoBaHui»®. B nanbHeiimem
cuctema nopadaTeiBajach 3 pasa, U Ceroans neicTryer B penakuuu 2008 roza.

HayuHoe coo0mecTBO TakyKe aKTHBHO 32 3TH OBl Pa3padaThIBAIO METOM «3aTPAThI-BBIIYCKY,
COBEPIIEHCTBYS HE TOJBKO MAaTEMAaTUYECKHH armapat, HO U J00aBJIsAsi B MATPHLy HOBBIE Pa3/iedbl,
KOTOpbIE HE YUHUTBIBAJIHCH paHee. DTOMY CIIOCOOCTBOBAJIO pa3BUTHE KMOEPHETHUKH U armapaTHO-
BBIUMCIUTENbHBIX CpeAcTB. bojee MmMMpOKMX OXBaT M JeTalu3alus oOTpaciiel U CeKTOpOB
SKOHOMMKH, BKJIIOUEHHE COLMAIbHBIX HAIIPAaBJIEHUH B MATPUILy «3aTPAThbI-BBITYCK», YBEIUUUBAIU
noTpebHOCTh B cOOpe M aHanu3e JOCTOBEPHBIX AAHHBIX, HO 3TO OBUIO OrpaHHYEHO yCTapeBIIei
CHCTEMOH cOopa CTaTHCTU4eCKON HH(pOpPMAIMK, KOTOpas B arpernpoBaHHBIX (popMax mopoi He
MpECTaBIIsIeT IPAKTUYECKOrO HHTEpeca.

IIpu Bceili oOveBMAHOH HEOOXONMMOCTH MEKOTpPAClHeBbIX OajlaHCOB B  pa3padoTke
CTPAaTerMYeCKNX IUIAHOB PAa3BUTHsl SKOHOMMKH, KaK OIMUCAHUS TOYHON NEUCTBYIOIIEH MOIETH
PECYPCOB U UX TEPPUTOPUATBHOTO PACIIPENESIEHUs, OHU 10 CHX IMOpP HE HCIOJIb3YIOTCS, TaK Kak
PACCUUTBIBAOTCS] HA YCTapeBIIEH CTATUCTHUECKON HH(popMaIuu S5-7 JIeTHEH JaBHOCTU. Y Ka3aHHAsS
AKTYaJIbHOCTh HE COOTBETCBYET COBPEMEHHOMY AMHAMUYHOMY YTPABIEHUIO, re uHOopMamus o
IpoLEeccax BO3pociia Ha HECKOJIbKO MOPSIIKOB.

Tpu ropma Haszan «Hayunasa wmkona crpaternueckoro miaHuposanus H.H. BepyTe» npu
nognepxkke kKagenpol «CTpaTernyeckoro IUIAHUPOBAHMA W 3KOHOMHYECKOH  ITOJUTHKI»
MOCKOBCKOTO roCyapCTBEHHOro yHuBepcutera uM. M.B. JlomoHOCOBa, BO3IrJIaBiIsieMON
npodeccopoMm, a3.H Enenoit Beayroii, npucrymuiaa K pa3paboTke MeEKOTPaCIeBOro-
MEKCEKTOPHOro OajlaHca ¢ y4eTOM TOJyYEHHUs JOCTOBEPHOW M aKTyaJlbHOM SKOHOMHYECKOH
uHpOpMaLUU B pexuMe peanbHOro Bpemenu. IIpm stom momymenus: « CHCTEMBl HaLIMOHAJIBHBIX
cyeroB 2008», KOTOpBIE MCKa)KarOT MOOCTOBEPHYIO KapTHUHY, OEHCTBYIOLIEH HAaLMOHAJIbHOU
SKOHOMHKH, OBLIM HCKIIIOYEHbI W3 MaTpulbl paspalarbiBaeMoro Oamanca. KubepHermueckue
NOAXONbl W pelieHus Obuth omoOpeHBl Benylell Hay4YHO-HCCIIeIOBATENIbCKONH OpraHu3aluen
Poccwmiickoii akamemMun Hayk B KkuOepHeTuke — LIeHTpalbHBIM 3KOHOMHKO-MATEMaTHUYECKUM
uHctuTyToM (LIDMU PAH).

Marpuna MeXCEeKTOPHOTO MeXoTpacieBoro OamaHca paspaboraHHass mpodeccopom E.
BenyToli u BO3rnaBiaseMas €0 HAy4YHOW INKOJIOH, COAEp:KUT Ol OCHOBHOH allOPUTM,
(bOopMHUPYIOIUX TOCTOBEPHYIO TaONHUIy AMHAMHUYECKOTO MEKOTPACleBOro OanaHca, B KOTOPOH
OTPAKAKOTCS BCE MAaTEPUANIbHBIE TIOTOKH HE TOJIBKO NMPOMBILUIEHHBIX MPEANPUATHH, HO U TOPTOBBIX
OpPTaHU3aLUi, U COOTBETCBYIOIINE UM JIBI)KEHHE IEHEKHBIX CPENCTB B IIEHAX 3aTPaT U peai3aluu
B peXUMe peajbHOro BpeMeHH. COOTBETCTBEHHO, UMEETCS] BO3MOXKHOCTD BBIITOJHUTD PAacyeT BCEX

¢ Cucmema nayuonansusix cvemos 2008. Opeanuzayus O6vedunennvix Hayuii. — Heio-Hopk,
2012. — c.764.
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HUMEIOLIUXCs PECYpPCOB, Ha OCHOBE aKTyaJIbHBIX JAHHBIX O MPOU3BOJCTBEHHBIX B3aMMOCBS3SIX, C
LIEJIbI0 pacyeTa MaKCHUMAaJIbHbIX TEMIIOB pOCTa KOHEUHOro MpOAYyKTa BO Bcell ero crpykrype. Ilpu
5TOM YUHUTBIBAIOTCS 3aKa3bl KOHEUHBIX MOTpeOHUTENEH B PeXKUME PEabHOIO BPEMEHH, C PaCYeTOM
OamaHca MmO TPyAy ¢ COOMIONEHHWEM pACYETHBIX MAKPOSKOHOMHYECKUX TMPOMOPHHUA U
pacripeneneHusi OIODKETHBIX CPENCTB MEKAY I'OCYAapPCTBEHHBIMH KOHEUHBIMH IOTPEOUTENSIMH.
Ilpu 5TOM HCKIIIOYEH OBOWHOM CYET 3aTpaT NpU pacderax. Brmepsele B MPaKTUKE MBI MOXKEM
UCTIOJIB30BATh YKOHOMHYECKYI0 HHpOpManHio He B (HopMax OTYETHOCTH, & B MACCHUBE AAHHBIX OT
BCeX mpeanpusTuil Pecry Onuku.

Taxke nporpamMma BBITIOJTHACTCA pacdeT ONTHUMAJIBHOTO PAaCHpPEACICHHUA MPOU3BOACTBCHHBIX
UHBECTULIMI Mexny (oHIoM 3amerneHus u (HOHIOM HAKOIUICHHUs IO pas3zeiaM: MpPEANpUsITHE,
CEKTOp W OTPaciib U pacueT Ha COOTBETCTBHE HOPMATHUBOB 3(h()EKTHBHOCTU KaNUTAJBHBIX 3aTpaT
3alaHHbIM (TpebyeMbIM) YCIOBHSIM. JTO, COOTBECTBEHHO, OMMpPEAENSeT pacyeT MaKCHMAaJIbHOM
SKOHOMUH TEKYIIHUX 3aTpaT AJIA MOJYUCHUA PE3YJIbTATOB MAaKCUMHU3AlIUU TEMIIOB POCTA KOHCUHOT'O
MIPOAYKTA.

Msbl nojgydaeM BO3MOXHOCTb BBIMOJHAETCS PacyeT ONTHUMHU3ALUN CTPYKTYpPbl KOHEYHOrO
NPOAYKTa B CTOMMOCTHBIX U HATYPaJbHBIX 3HAUEHUSX U MOTPEOHMTEIHCKOrO PHIHKA C yUETOM
TaHHBIX W3MEHEHHsT OOBEMOB, CTPYKTYPBl M II€H TOBAPHBIX MO3MLIMH B 33JaHHOM BPEMEHHOM
UHTEPBAJIE C LEIbK) pacdeTa pPABHOBECHA HA MPOMNOPLMU 3aJaHHBIX IapaMeTpOB IUIAHA.
Paccunrannas nquHaMu4yeckass MOAEIb HOCUT HE IMNOTETHMYECKUN WM MPOrHO3HBIM XapakTep, a
3aaeT MmapaMeTpbl JETaJbHOrO CTPATErHMYECKOrO TUIAHA C YYETOM HUMEIOIIHMXCS U HEOOXOIUMBIX
pecypcoB. Takum obOpa3oM Kakaas W3 OTpacieldl SKOHOMHKH CTPaHbl CTPYKTYPHPOBaHA TaKUM
o0pasoM B Marpule, 4YTO OOECIEeYHBAET IIOJIHOC IOHUMAHNE B3aMMOBIIMSHUS OTPACIEBbIX
U3MEHEHHI C pacueTOM MaKCHMaJbHbBIX 3(P(PEKTOB pa3sBUTHS ISl BCeH SKOHOMMKH.

MarepuanpHbie 0anaHChl XMMUYECKOH OTPAaCiv, ONPENETICHHbIE B PA3JIMYHBIX HOPMATHBHBIX
nokyMeHtax PecrnyOmuku KaszaxcraH, He packpbIBAalOT MapaMeTpbl NOTPeOSCHHsT KOHEYHBIX
NPOM3BOJACTBEHHbIX  MoOTpeduTeNneii u  CTpyKTypy JuuHoro mortpebienus.  Paspabotka
MEKOTPACIEBOTO  MEKCEKTOPHOro  OajaHca  PacCYMTBIBAET  PbIHKM — NOTpeOsieHust ¢
I[eTaJ'II/ISI/IpOBaHHbIM a0 €eAUHUL HpOI[YKLII/II/I IIJIAHOM, KOTOprfI TOYHO }’Ka?:bIBaeTj KaK JOCTHUTArOTCA
BBICOKHC TCMIIBI paSBI/ITI/Iﬂ. HpeHBapI/ITeJ'IbeIe pacqubI IMOKAa3bIBAKOT, YTO CTpOI/ITeJ'IbCTBO
JKUJIUIOTHOT O (1)0H,[[a, JOJIDKHO 6bITb 06ecnequo BBICOKMMH TCMIIaMH paSBI/ITI/Iﬂ BCCIro XUMHUYCCKOI'O
KOMILJICKCa, a HOCJ'IGI[HI/Iﬁ Aa€T BBICOKHEC TCEMIIbI paBBI/ITI/Iﬂ HpOI[YKLII/II/I BBICOKHUX nepeneHOB n
OobIION 100aBIEHHOH CTOMMOCTH.

Exeronneie morpebHocTy B kuibe B Kazaxcrane coctapnstoT 115,9 MiIH KBagpaTHBIX METPOB
u3 pacuera Ha 1287811 uenoek. [y 3TOro exerogqHo HEOOXOAMMO HMMETb COOTBETCTBYIOIIHE
MOIIHOCTH W MNPOU3BOAUTL MO OCHOBHBIM MO3HMLMAM. MaT€pHabl CTPOUTEIbHBbIE HEPYIHBIE B
oobeme 608,17 MIIH KyOMUeCKHMX METpOB; MuioMmarepuaibl — 28,4 MIH KyOWYeCKHX METpOB;
OJIOKM OKOHHBIE, OJIOKM IBepHble — 968,2 ThICSAY KBAagPaTHBIX METPOB U 16,5 MIIH KBaApaTHBIX
METPOB, COOTBECTBEHHO, OKHa M ABepH nonuMmepHble — 31,6 u 1,3 MJIH KBaapaTHBIX METPOB,
COOTBECTBEHHO, CTEKJO JMCTOBOE JHUTOe — 136,1 MIIH KBaZpaTHBIX METPOB, CTEKJIO JIMCTOBOE
Tepmudeckn obpadoranHoe — 189,5 MJIH KBagpaTHBIX METPOB; U3AEIHUS CAHUTAPHO-TEXHUYECKHE
U3 KepaMHuKH, MJIH WITyK — 18,95, nmiuuTku kepamMuyeckue TIa3ypOBAaHHbIE IJIs1 BHYTPEHHEH
OOJIMLIOBKHM CTEH, MJIH KBaJpaTHBIX MeTpoB — 104,6; ruinTku kepamudeckue pacanubie,— 4,36352
MJIH KBaJpPAaTHBIX METPOB, IUIMTKH K€paMUYECKUEe il MOJ0B — 125,2 MIH KBaApaTHBIX METPOB,
KMPIHY KEPAMHYECKHI HEOTHEYIOPHBIA CTPOUTENbHbIN — 9,1 MIpA YCIOBHBIX KHPIUYEl,
NOPTJIAHAUEMEHT — 84,7 MJIH TOHH, KUPNHUY CTPOUTENBHBIN U3 LIEeMEeHTa — 5,2 MIIPIA YCIOBHBIX
KUpIH4el; OJOKHM CTEHOBBIE MENKHE 3 siueucToro O0eroHa — 12,4 mMupn YCIOBHBIX KHUPIHYEHH,
OJIOKH CTEHOBbIE KpymHbIE H3 OeToHa — 814,1 MITH YCIIOBHBIX KUPIHYEH; KOHCTPYKLUHUU U ACTAIN
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cOopHble >Xene3ob6eToHHble — 30,4 MAH KyOGMYECKMX MeTpOB; MaTepuanbl KpPOBE/IbHble
MOAUULMPOBAHHbIE NOMMMEPHBIMKU MaTepuanamy — 538,6 MAH YCNOBHbIX MAUTOK; MaTepuansl
rMAPOuN30NALNOHHBIE M3  HeMTENpPoAYKTOB 667 M/AH KBafjpaTHbIX METPOB; BEPMUKYIUT
PacCcnoeHHbIN (LnakoBas nemsa) U aHanormyHble matepmanbl — MAH. M3 5,86  MAH  KyObuuecknx
METPOB; pajMaTopbl LeHTPasbHOro OTOMNNEHUA C HEINEKTPUUECKUM HarpeBoM M3 YepHbIX METasoB
— 5,18 MAH KBT; BaHHbl YYryHHble U CTalbHble — 1,06 MAH WITYK; NMHONEYM Ha TEKCTUNbHOW
NMOAOCHOBE WY APYruve aHafornyHble NOKPbITUA — 84,3 MAIH KBaApaTHbIX MeTpa 1 T.A4.

PacueTbl NoKa3sbIBalOT, YTO TOJIbKO MO OCHOBHbLIM MO3ULNSAM POCT BaNOBOr0 BHYTPEHHEro NpoaykKra
B LleHax asrycTta 2020 rofa cocTaBuUT B rofloBOM ucumucneHun 67,8 mnpg gonnapos (37,8%). Mpwu
3TOM XMMMUYECKNIA KOMMeKC obecneunT okono 10,2 mnpa gonnapos (15%) OT yka3aHHOro pocTa.
PacueTHas JuHamuuyeckas Mofefnb MpeAnonaraeT YCKOPeHHYK ypb6aHu3auuio, MOBbIWEHKE
TEXHMYECKOTO M MHXXEHEPHOro YpoBHA 06pa3oBaHWA B YC/NOBMAX ObICTPOro pocTa HacefleHus.
Kpome ycKOpeHHOI yp6aHu3auuun, Mofenb pacCyMTbiBaeT CTPYKTYPY YCNOBHON KOHLEHTpauuu
TPYAOBbIX PECYpPCOB 3@ CYET pasBUTUA CKOPOCTHLIX XKENe3HOLOPOXHbIX TPaHCMOPTHbIX
mMarucTpaneii nU pervoHanbHOW Mafo asuauuu, MNpu pacyeTax ONTUMANbHOIO PacnofioXeHUs
TPAHCMOPTHbLIX NacCaXUPCKMX XaboB, O00bEAUHANOWMX BCe BUAbl HA3eMHOr0 M BO34YLUHOMO
TpaHcnopTa.

Co3gaHue TpebyeMblX pPecypcoB B XMMWYECKOW OTpaciyv YYUTbIBAETCA [0 EeAMHUYHbIX
TOBapHbIX MO3ULMIA, Kak B NpoYemM W B ApYyrux OTpacnsax, Tak Kak maTpuua paspaboTaHHOro
MeXoTpac/ieBoro 6anaHca OTpaxaeT [aXe eAUWHUYHbIE aKTbl XO3ANCTBEHHOW [eATeNIbHOCTH.
Fnybokoe Hay4yHO 060CHOBaHHOE pasfgeneHune Tpyaa 06ecneynT AUHAMUYHBIA MEpPexo B TeYeHUU
7-10 net Ha ypoBeHb 3KOHOMWYECKOr0 pa3BuTMA paBHOro yposHio KoponescTsa HuaepnaHgos, C
TOW pasHULeid, YTO YPOBEHb COLMANbHO-3KOHOMUYECKOro 6/1arococTosHUs rpaxgaH KasaxcraHa
OyfeT HaMHOrO BblLLE.

MacwTabHble TpaHCcopmaunuy B CTPYKTYpe 3KOHOMWUKWM CTpaHbl Ha 6a3e MeXoTpacneBoro-
MEXCEKTOPHOro 6GanaHca «HayyHoii wkKonbl» H. BeayTbl nNpeaycMaTpMBalOT  HayuHO
060CHOBaHHbIA MeXaHW3M BHEOHIKETHOrO0 (PUHAHCMPOBAHWA BCEX PaCYETHbIX MPOEKTOB, 4TO
CYLLEeCTBEHHO OT/IMYaeT YKa3aHHbI KN6epHeTUYeCKnin Noaxon OT paspabaTbiBaeMbiX B HacTosLLee
BpeMS MNaHOB, OrpaHW4YeHHbIX OHKETHbIM (UHAHCUPOBAHWEM WAW NAaHaMU WHOCTPaHHbIX
NHBECTOPOB.

Mepexol K npepnaraeMoMy MeTofy pacyeTa CTpaTernMyeckoro nmnnaHa [AWHAMUYHOTO 1
YCTOMYMBOrO  pasBUTUS  XMMWU4YecKOM oTpacnm KasaxctaHa Ha 6ase  MeXoTpacnesoro
MEeXCeKTOpHOro 6anaHca npeAnonaraeT asTOMATUYECKYHD WHTerpauyuilo 3Toro njaHa co
cTpaTermyecKUMn nnaHam [pyrux CEKTOPOB W OTpacfiell 3KOHOMWMKM, a BCeX M1aHOB B
ONTUMaNbHON W [OCTOBEPHbIN O06WMWIA CTpaTernyeckuii nnaH cTpaHbl C MOCTOAHHO BbICOKMMMU
Temnamu pasBuTHA He3aBUCUMbIMUW OT BHELUHER MUPOBOI KOHBIOHKTYPBbI.

TakuMm 06pa3oM, BbICOKO-BbIYMC/IUTENbHbIE MNPOrpamMMHble CpeAcTBa WM COBPEMEHHble
JOCTVMKEHUA B KMOGEPHETMYECKUX MOAXofax MO3BONSAKT  ObICTPO  NepeiTM  Ha  HOBbIN
BbICOKO3(h(EKTUBHbIN YPOBEHb 3KOHOMUYECKOT O YNpaBieHus.

CIMNMCOK NCMNOJIbBOBAHHbLIX MCTOYHWNKOB

1 MpowmbiwneHHocTs KaszaxctaHa n ero pernoHos 2014-2018 rr. CTaTUCTUYECKUIA COOPHUK.
— Hyp-CynTtaH, KomuteT no cratnctuke MuHucTepcTea HaLMOHaIbHON 3KOHOMUKK Pecnybnuku
Ka3axcTaH, 2019. — C. 11

2 Xwumunyeckaa otpacnb KasaxctaHa. 0O63op. KPMG International. — 2020. URL:
https://home.kpmg/kz/ru/home/industries/chemical-industry.html
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3 JIOTONHUTENbHBIE CTATHUCTUYECKUE HCCIeNOBaHUs. LleHTpanbHOE CTaTUCTHUECKOe Opo
(CBS, Hunepnanner), 2020 — C.12.

4 TlpowmsimnenHocts Kazaxcrana u ero peruoHos 2014-2018. Cratuctudeckuii cOOpHUK. —
Hyp-Cynran, Komurer mo cratuctike MUHHCTEpCTBA HALMOHAJIBHONW SKOHOMUKHM PecryOnmku
Kazaxcran, 2019. — C.9

5 MupoBsie HHAUKATOPHI passuTusl. — I pynmna BecemupHoro 6anka. NW, Bamarron 2020.
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O.A. PATIOJIOB!, B.B. MEPKVYJIOB?, A 1. AJIMA30B?

Cananapanbik 0ananc mekrepinaeri Kazakcran Pecny01uKaCbIHBIH XUMHSJIBIK
OHEPKICIOiH JAMBITYABIH KaHA TIcLIAEpi

AnHotanus: Canaapanblk 0ajJaHC CTPATErHsUIBIK JKOCTIApiIapabl KYpyJa >KaHa MPaKTUKAIBIK
MOHre HMe OOJIBIIT OTBIP, ajl CallalaplblH JaMy >KOCTapiapbl KaHa KUOEPHETHUKAIBIK TOCUIAEpAl
€Hri3y apKbUIbl OYKiJT 5KOHOMHKAHBI JaMBITY/IbIH CTPATETHSUIBIK JKOCTIapblHA OHAll €HEeTIHHIrH
Tajamay HOTIDKENepl KepceTenmi. ABTOpJiap XUMUS OHEPKICIOIHIH AaMyIbIH FhUJIBIMUA HET13AeNTeH
JEHreiepine Kajai KeTETIHIH JKoHe FalaMABIK OpTara KapaMacTaH »KOFapbl KAPKbIHIbI CaKTayFa
OONaTBIHABIFBIH KOPCETY VINIH TNPAKTHKAJIBIK MbICANAapAbl Kentipeni. JleMeK, HakKThl YaKbIT
PEeKUMIH/IE aBTOpJIAp YChIHFAH OaraapiaMalblK jkacakraMa OOWBIHINA caaapajiblk OajaHChl KOJAA
Oap >KoHE KaKETTI MaTepUaIbIK, alaMH >KOHE Kap)KbUIBIK PECypCTaplbl €CKepe OTBIPBIN, Ke3-
KeJITeH KYPISJILIIKTIH S5KOHOMUKAJIBIK MOJIEIIIH €CeNTel aiabl JEreH KOPBIThIHbIFA KEJI.

Tyiiinai ce3nep: canmaapanblk OalaHChl, XUMH ©HEPKACiOl, KAPKBIHIBI 1aMy, CTPATETHSUIBIK
KocTap.

O.A. Ryapolov, V.V. Merkulov, A.1. Almazov

New approaches to the development of the chemical industry of the Republic of
Kazakhstan within the boundaries of intersectoral balance

Abstract: The analysis shows that the intersectoral balance in the development of strategic
plans of new practical significance, strategic plans for the development of the entire economy
through the introduction of new cybernetic approaches. The authors use practical examples to show
which chemical industries can achieve scientifically grounded levels of development, and high rates
can be achieved regardless of the global conjuncture. It is concluded that the input-output balance,
in the real-time program mode proposed by the authors, can calculate any complexity of economic
activity, taking into account the required material, human and financial resources.

Key words: input-output balance, chemical industry, dynamic development, strategic plan.
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URSTI 31.01.45

S K. KABIEVA!, F.ZH. ABYLKANOVA!, A.A. BAKIBAEVZ2, D K. JANABERGENOVA!
Karaganda Industrial University, Temirtau, Kazakhstan
“National Research Tomsk State University, Russia

INDEPENDENT WORK OF STUDENTS WHEN STUDYING INORGANIC CHEMISTRY

Abstract: Student’s self-study is the main type of studies in universities. During the sdudying
of general and inorganic chemistry student’s self-study is organized by doing the home task, which
in-cludes calculation tasks, exercises and theoretical issues. The optimal number of tasks, exercises
and theoretical issues in home task and distribution by content elements of inorganic chemistry for
the technical universities was suggested. All of calculation tasks have answers; exercises and
theoretical issues have recommendations about studying of necessary theoretical information.

Key words: technical universities, student’s self-study, inorganic chemistry, home task,
classification task, form and content

The most important principle of the organization of the educational process at the university is
the priority of students' independent work. Chinese wisdom says: "Tell me - and I will forget, show
me - and I will remember, let me do it myself - and I will be able to." The famous mathematician,
physicist and astronomer Leonard Euler said: "When a problem is solved by another, everything is
clear, when you solve it yourself, nothing comes of it." Students should work hard and hard on the
educational material on their own, but, as one of the best lecturers at Moscow University, Professor
A P. Minakov: “It is very difficult to force students to work independently” [1].

In general and inorganic chemistry, students, in addition to classroom studies (lectures,
practical exercises, laboratory work), must do their homework. It is necessary to give each student
an individual homework assignment (IHA) for the whole semester, which he performs and submits
for verification in parts as he studies the sections of the discipline according to a predetermined
schedule.

For the formation of ITHA options, it is necessary to develop a set of tasks (calculation tasks,
exercises and questions), the total number of which will reach more than 1000. When creating it,
develop a concept for overcoming the main methodological problems of collections of tasks in
inorganic chemistry:

1) the procedure for studying the discipline;

2) the ratio of design tasks, exercises and theoretical questions;

3) types of calculation tasks;

4) the breadth and depth of coverage of the studied material;

5) the difficulty of the tasks;

6) the presence of learning elements in the tasks;

7) the procedure for using reference material,

8) the way the answers are presented.

The set of developed assignments should be published as a textbook, which will consist of nine
chapters, answers and a list of educational literature for students' independent work.

The order of studying the discipline

Our students study the chemistry of elements in the second semester after studying (in the first
semester) general chemistry. But after the winter holidays, there is some "emptiness" of students, so
it 1s necessary to start the second semester by repeating the basic regularities of the periodic system:
basic acid properties of oxides and hydroxides in connection with the position of elements in the
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periodic system, regularities of redox reactions in the interaction of simple substances with acids ,
alkalis and water, regularities of salt hydrolysis. These questions, as well as the prevalence of
elements in nature, need to be devoted to the first chapter of the problem book.

The study of elementary chemistry begins with hydrogen. After that, students study p-elements
in the reverse order of their arrangement in the periodic system: halogens, chalcogenes, the main
subgroups of the fifth, fourth and third groups. With this sequence, the most difficult material is
studied in the first half of the semester ("with a fresh mind"), in the winter months, when mental
work is more effective and there are fewer distracting collisions.

In the second half of the semester, s-elements and d-element chemistry are studied. Due to the
fact that d-elements have a number of common properties that regularly vary in periods, these
common properties are considered first. The specific properties of d-elements are considered by
subgroups in the order of their location in the periodic system, i.e. starting with the scandium
subgroup and ending with the zinc subgroup.

In this case, the d-elements of the eighth group are subdivided, as is customary in most
textbooks, into two "families" - iron and platinum. At the end of the semester, f~element chemistry
and noble gases are studied.

Correlation of tasks, exercises and questions

The ratio of design tasks and exercises in the problem book should be optimal, contributing to
the maximum efficiency of students' independent work. The share of computational problems in the
well-known textbooks on inorganic chemistry differs within very wide limits: 10%, 35%, and even
70% [1]. The authors of the textbooks have different attitudes towards including theoretical
questions in their books of problems: their share is about 2% [1], about 25% and about 70%. For
our students of chemical-technological specialties of the university, it is necessary to divide the
calculation problems (40%) and exercises (45%), theoretical questions about 15%.

Types of calculation tasks

Computational problems, the skills of solving which students of chemical and technological
specialties must master in the study of modern inorganic chemistry, are diverse both in content and
in form [2-3].

The content classification should include 20 types of tasks.

1. Calculation of the atomic mass of an element by its isotopic composition.

2. Stoichiometric calculations by the formulas of compounds.

3. Calculations according to the equations of reactions and the law of equivalents.

4. Calculation of the characteristics of gases and gas mixtures.

5. Various thermochemical calculations.

6. Calculations of the entropy and Gibbs energy of reactions to determine the direction of their
spontaneous course.

7. Calculation of equilibrium constants and yield of products of reversible reactions.

8. Calculations illustrating the law of mass action for the reaction rate.

9. Calculations on the effect of temperature (Arrhenius equation, Van't Hoff's rule) and
catalysts on the reaction rate.

10. Calculations related to the use of oxidation-reduction potentials.

11. Tasks for the solubility of substances and the product of solubility.

12. Calculations associated with the preparation of solutions.

13. Transitions between ways of expressing the concentration of solutions.

14. Determination of the concentration of the solution according to the results of titration.

15. Stoichiometric calculations, complicated by finding reagents in solutions.

16. Problems on the colligative properties of non-electrolyte solutions.

17. Calculation of quantitative indicators of electrolytic dissociation and properties of
electrolyte solutions.
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18. Calculation of quantitative indicators of salt hydrolysis.

19. Determination of the electromotive force of galvanic cells.

20. Calculations of electrolysis processes.

Exercises and theoretical questions

Exercises, the implementation of which is possible after working out the corresponding
theoretical elements of the content of the discipline, should reflect the following material.

1. Formulas and names of chemical compounds and minerals.

2. Nuclear reactions.

3. Regularities of changes in the properties of atoms, elements and compounds of the same
type in accordance with the arrangement of elements in the periodic system.

4. Determination of the valence "possibilities" of elements by the electronic formulas of atoms.

5. Explanation of the mechanism of formation of chemical bonds in molecules and ions, as
well as their spatial and geometric structure.

6. Intermolecular interactions.

7. Crystalline structure of solids.

8. Equations of basic acid reactions and determination of the direction of their course by
comparing the products of solubility and dissociation constants of reagents and products.

9. Equations of redox reactions and determination of the direction of their course by comparing
the redox potentials of half-reactions of oxidation and reduction.

10. Formulas and names of complex compounds, chemical bonds in complexes, their structure,
magnetic properties and color, “behavior” in solutions.

11. Influence of external conditions on the direction of displacement of chemical equilibrium
of reversible reactions (Le Chatelier's principle).

12. Kinetic characteristics of reactions (type, molecularity, kinetic order).

13. Schemes of electrolytic dissociation of electrolytes.

14. Comparison of acids and bases according to their strength.

15. Equations of hydrolysis of compounds, methods of enhancing and suppressing hydrolysis.

16. Current-forming reactions in chemical sources of electricity.

17. Electrode processes and chemical reactions in the electrolysis of various compounds.

10. @opmynbl U Ha3BaHUs KOMIUIEKCHBIX COEAMHEHMI, XUMUYECKasl CBA3b B KOMIUIEKCAX, UX
CTpOEHHEe, MArHUTHbIE CBOWCTBA M OKPACKa, KIIOBEACHHE» B PACTBOPAX.

Features of the content of tasks

Inorganic chemistry embraces a huge amount of material, it is virtually limitless, as it
continuously expands and deepens. Its main practical task is to obtain substances with desired
properties that meet the needs of science and technology.

It is desirable that a first-year student, while studying inorganic chemistry, “see” this infinity of
discipline and assimilate as much information as possible about chemical compounds: their
structure, properties, production and application. At the same time, the properties and patterns most
significant for technical progress must be deeply and thoroughly assimilated.

In this regard, it is important the content of each specific task and the answer to it, the amount
of IHA and the proportion of tasks in it for each element of the discipline content.

University professors usually do not attach much importance to the content of tasks and
exercises, assuming that students are interested in the process of assimilating knowledge in itself.
Indeed, there are such students, but there are very few of them. In addition to them, in the first year,
in which chemistry is usually studied, a significant part of the students trusts the teacher: if the
teacher requires something, therefore, it must be so. But with each new admission to universities,
the proportion of pragmatic students increases. They want and have the right to know why they are
required to assimilate certain knowledge, where he will need it and in what sources of information
he can find it. Therefore, you can enter in tasks, exercises and questions brief information about
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their practical meaning, and in the answers - information about what you need to know or what
material should be worked out.

Principles for the formation of IHA

To form individual homework for each student, it is necessary to form a homework of 50 tasks
and exercises, which are distributed according to the elements of the content of inorganic chemistry
as follows:

1) general laws of inorganic chemistry - 5;

2) hydrogen and halogens - 5;

3) chalcogenes - 6;

4) p-elements of group V - 6;

5) p-elements of group IV - 4;

6) p-elements of group III - 3;

7) s-elements - 4;

8) d-elements - 14;

9) f-elements - 2;

10) noble gases - 1.

If necessary, you can create any additional number of individual variants, change the number
of tasks in a variant and their distribution among content elements.

Tasks are given to students at the beginning of the semester, and the verification of solutions is
carried out in parts within the timeframe established by the class schedule.

Features of the wording of tasks and answers

Individual homework is a means of organizing and monitoring students' independent work in
the study of chemistry, as students do it in their free time from classroom studies. Students'
independent work is becoming the main form of the educational process in universities. In this
regard, it is necessary to attach particular importance to the fact that in the problem book there are
methodologically competent formulated recommendations for the independent fulfillment of tasks
and the use of educational literature. Such recommendations should be in the answers for all tasks
of medium and high difficulty, and the list of references contains links to textbooks, study guides,
problem books, laboratory workshops and reference books.

Here are some examples of tasks and answers.

Task 20. What chemical elements are called light and which are heavy? Why are there more
light elements on Earth than heavy ones? [2].

Answer. The classification of chemical elements into light and heavy is carried out by atomic
mass, it differs from the classification of simple substances (by density). The content of chemical
elements on Earth depends on many factors; this issue is devoted to the article "Geochemistry" in
the Chemical Encyclopedia (given number in the list of references).

Task 126. What temperature occurs when hydrogen burns in oxygen and where is the flame of
this combustion used? [3].

Answer. Information about this process is available in the textbook by B.V. Nekrasov
"Fundamentals of Chemistry" (given number in the list of references).

These examples show that the answers in the problem book give direction to independent
search, increase cognitive interest, and contribute to the study of various sources of information.
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C K. Kabuesa, @ K. Abunkanosa, A.A. bakubaes, /| K. YKanaGepreHosa
CamocTrosiTe/ibHasi pa0oTa CTYA€HTOB NPH U3Yy4YeHHH HEOPraHUu4ecKoil XuMHUHU
AnHotanus: CaMocrosiTenbHass padoTa CTYIEHTOB SIBISIETCS OCHOBHBIM BHIOM Y4eOHBIX
3aHATUH B yHHMBepcHuTeTax. llpu m3yueHnm oOmeld M HEOPraHWYECKOH XUMHH CaMOCTOSITENIbHAs
paboTa CTYIEHTOB IOJIKHA OPTaHU30BATHCS BBINOJIHEHUEM WHAMBUIYAIbHBIX TOMAIIHHUX 33JaHUH,
KOTOpbIE COIEpPIKAT PACUYETHBbIE 3a7adyd, YNPAKHEHHS W TeopeThdeckre Bompockl. lIpenoxeHo
ONTUMAJIHOE JUIl TEXHUYECKHX YHHUBEPCUTETOB OO0INee YHCIIO 3a/1a4, YIPAKHEHUH M BOIPOCOB B
JOMAIHEM 3allaHUH M PachpenesieHue Mo 3JEMEHTaM COIEep KaHHs HeOpraHWmdecKol xumuu. Bce
pacyéTHble 3a1a4d JOJUKHbI HMEThb OTBETBHI, & YIPAKHEHHS M TEOPETHYECKHE BOIPOCHl —
pPEKOMeHAIMH 110 MPopadOTKe HEOOXOIUMOTO TEOPETUIECKOTO MaTepraa.

KaueBble c10Ba: TEXHUYECKHE YHHUBEPCUTETBHI, CAMOCTOSITENbHAs padoTa CTYIEHTOB,
HEOpraHU4YecKast XUMUS, TOMalTHee 3aiaHue, kiaccupukanus 3aaad, GopMa U copepikaHue

C K. Kabuesa, @ K. AbGunkanosa, A.A. bakubaes, /[ K. )KanaGepreHosa
Beliopranuka/jbiKk XuMHUsIHbI OKY Ke3iH/Jeri cTyJIeHTTepaiH 63iHAIK KYMbICHI
AnHoTanusa: CTyAeHTTEpAIH ©31HIIK KYMBICHI JKOFapbl OKY OPbIHIApPbIHIA CaOaKThIH HETI3T1
Typi Oonbin Tabbutaabl. XKanmer skoHe OeHOpraHMKANBIK XUMUSHBI OKyZla CTYIEHTTEPHAIH ©31HIIK
JKYMBICBI KYPaMbIHZIa €CeIl TalChIpMaJIapblH, JKATTBIFYJAapAbl JKOHE TEOPHSUIBIK CYpaKTaphl
KaMTBUIFAH JKeKe YH TancblpManapblH OpBIHAAYMEH YHBIMAACTBIPBUIFAH OOJNYBl  KaXKeT.
TexHUKaNbIK *KOFapbl OKY OPBIHIAPHI YIIIH YH TarnChPMAachIHAAFbl €CENTeP MEH JKaTTBhIFYJIapablH
JKQJMbl CAHBIHBIH JKOHE OeHOpraHuKajblK XHMUSHBIH 3JIEMEHTTep OOMBIHIIA KYpPaMbIHBIH
TapajyblHBIH ONTHMAJIbl MICHIMI KENTipiiareH. bapiblk ecenrey TamcelpMallapbIHBIH kayaObl
O0MyBl Ka’KeT, ajl *KATThIFyJap MEH TEOPHSUIBIK CYpPaKTapAblH KaXETTI TEOPHSUIBIK MaTepUaIbI
TaJKbLIay OOMBIHINIA YCBIHBICTAP OOYBI KAXKET.

Kinr ce3mep: TeXHUKaNBIK >KOFapbl OKY OpBIHAAPBI, CTYACHTTEPAIH ©31HOIK >KYMBICHI,
OeliopraHUKaJbIK XUMHUST, YH KYMBICBL, €CenTepaiH OemiHyi, popMachl )KoHE Ma3MYHbI

114



BECTHUK K'Y Ne 4 (31) 2020 r.
Paspen 5. «xXumunyeckne TexHosiormn. besonacHoCTb X1U3HeaesaTe/IbHOCT U»

MPHTW 31.21.21

M. NPABNNEHKOL A.N. AIMA30OB1
IKaparaHgWHCKNIA UHAYCTPUanbHbIii YHUBEPCUTET, . TemupTay, KasaxcTaH

PEAKUNA STEPUDPNKALUWNN B-OKCUXUHOJTMHA N MANEVMHOBOIO AHITMAPUAA
NPV MCMNONBb3OBAHNN TPEXKOMMNEKCHOIO PACTBOPUTENS.

AHHOTaumna: CrtaTbd MNOCBALLEHA MWCC/efOBaHUIO NPOTEKaHWA npouecca atepugukaumm 8-
OKCUXWUHONMHA W MaNeMHOBOro aHrugpuia C WCMNoJib30BaHWEM KOMIMJeKca OpraHWYeckmx
pactBopuTenein. Mpu nposBegeHMM npouecca dTepudmnkauum nonydeHa AMHaAmMMKa NPOTeKaHWs
npouecca. B pesynbTate Obl/10 BbIABNEHO BAMSHWE Pa3INYHbIX (PAKTOPOB Ha BbIXOL KOHEYHOrO
npogykta. Takxe onpejeneHbl [AOCTOMHCTBA WM HeJOCTaTKM  WUCNOMNb30BAHUA  HECKOJIbKUX
pacTBOpUTENeiA.

Kniouyesble cnoBa: aTepugmkayms, 8-0KCUXUHOMWUH, ManeuHOBbLIA aHTMAPWUL, KOMMAEKCHbI
pacTBOpMTE/Ib, OpraHnyeckas XumMus.

CsolicTBa 8-0KCUXUHOMMHA.

Mo Oonbleli Mepe W3yYeHbl MeTannopraHUYyeckne CoeAnHeHUs 8-OKCUXMHOMIMHA, YTO
O06BACHAETCA ero aHTUCENTUYECKUMWU CBOMCTBAMU B KOMMekce c 6onee yem c 40 aneMeHTamu
nepuoamnyeckoin cuctembl. Takxke 6narogapsi Cnoco6HOCTM 8-OKCUXMHONMHA 00pa3oBbiBaTb CO
MHOTMMMW KaTMOHamMW MeTas/ioB MasiopacTBOPUMble B BOAHbIX pacTBopax (YKCYCHOW KWUCNOTbI,
aMMunaka n ap.) Kpuctaninyeckme BHYTPUKOMIIEKCHbIE conv (Xenatbl), Hanpumep, Mg(C9H60ON)2,
Al (C9H60ON)3, ncnonb3yeTca Ha NpakTUKe A8 OnpefesieHUa U pasfeneHuns paga metannos (Al,
Zn, Cd, Mg v gp.)

®un3nyeckme CBONCTBA.

CBeTnio-Xéntele Kpuctannel, tm 75 — 76 °C, W 267 °C; pacTBOpMM B OpraHuU4eckux
pacTBopuTensx: B xnopoopme 382 r/n, B 6eH3one 319 r/n, B n3oamunauetate 174 r/n, aTUI0BOM
aupe 96 r/n, nsoamwunoBoM cnupTte 56.6 r/n; B Wefsoyax U KWUCMOTax, B BOAe — TMJIOXO
(MMHUManbHas pactBopumocTb 0.53 r/n B M303neKTpuyeckor Touke (pH=7.2)). Jlerko netyy c
napamu Bofbl. PacTBopbl 8-OKCMXMHOMMHA TEMHEKOT Ha CBETY, MO3TOMY WX ClefyeT XpaHWuTb B
TEMHOM NpOXnafHOM MecCTe.

CBoiicTBa ManenHOBOro aHrnapuaa.
®un3nYeckme CBONCTBA.

MonsapHaa macca = 98,06 r/monb; MnoTHocTh = 1,48 r/cm3; AnMHammyeckas BA3KOCTb =1,6
mIac; SHeprus noHmnsauymm = 9,9 + 0 3B.

PactBopumocTb (B r/100 r pacTBOpuTeNns UM XapakTepuctuka): auetoH: 233 (20°C), 6eH3on:
49 (20°C), Boga: mano pacTtsopum, kcunon: 19 (29,7°C), NUrpovH: TPYLHO pacTBopuM,
TeTpaxsopmetaH: 0,6 (20°C), xnopodopm: 51,5 (20°C), ataHON: TPYAHO pacTBOpuUM, 3Tuauerar:
113 (20°C). MnotHocTb: 1,48 (20°C, r/cm3, cOCTOSHME BewiecTBa - Kpuctanabl). AUNONbHbI
MOMEHT Monekynbl (B febasx): 3,91 (20°C). AuHamuyeckas BA3KOCTb >XWAKOCTeW U rasoB (B
mMac): 1,53 (70°C), 0,99 (100°C). CtaHgapTHas aHTanbnusa obpasosaHua AH (298 K, kOX/Monb):
-469,8 (7). TennoTta cropanusa (KA/monb): 1397. CtaHfapTHas aHTanbnua obpasoBaHus AH (298
K, k>x/monb): -398,3 (). JleTanbHas gosa (J14so, B Mr/kr): 625 (6enble KpbICbl, NepopasibHO).

XunMunyeckme CBOMCTBA.

XVUMUYeckne CBOMCTBA MasieMHOBOrO aHrmjapuaa 4vpesBblyaiHO pasHOoOpasHbl, M3-3a ero

BbICOKOM peakLMOHHOW CNOCOBHOCTU N HaMMuumn ABYX PYHKLUOHANbHBIX Fpynn:
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» [lpun B3aMMOfelcTBMM C BOAONW 06pasyeTcs ManenHoBas kucnota, “wc-HO.CCH=CHCO:H.
Mpu B3aMmoAeicTBAM CO cnuMpTamMy 06pas3yrdoTCs  HemnonHble 3(upbl, Hanpumep  LWuC-
HO2CCH=CHCO2HCH3.

* ManeuHoBbI aHTNAPUL — OYEHb aKTUBHbIV AUeHOGUN B peakumax Aunbca — Anbiepa.

e ManenHoBbIN aHITMAPUA pearnpyet ¢ abMeTUHOBOW KMCNOTON 1 eé athmpamu.

* ManeuHoBbI aHrMApuA Takxe WCMNOMb3yeTca ANS NPOU3BOACTBA TeTparngpogypaHa
peakumei gumepusaumm:

0 0 0

JKcnepuMeHTanbHas 4acTb.

B nepByl ouepefb s-OKCUXWHONWH s FpammMm pactsopunu B rekcaHe 50 mni. B pactsopeHuu
MasieMHOBOro aHruapuga 4 rpamm mcnonb3osancd nsoammnauerat 30 ma B cmecu ¢ Tonyosnom 10
M. B KayecTBe Katanmsaropa Oblsia NpYMeHeHa CepHas KucnoTa.

Mpouecc nNpoBOAWMNICA B peakTope C Mewankoin. B pasorpetbidi go 50-600C pactBop s-
OKCUXWHOMHA B/IUAN PAcTBOPEHHbLIN MasleMHOBbIA aHrnapufi. BulyanbHO MOXHO OTMETUTb, 4TO
npouecc MpPoOUCXOAUT MOMEHTa/IbHO, HO He C MaKCMMaJibHO BO3MOXHbIM BbIXOAOM. [1o3Tomy
pobaBnseTcA cepHas KucnoTa, B MOEM cnydvae fobaensnocb no 5 kanenb Kaxzable ~30 MUHYT.
Mpouecc nposoaunca 3 yaca. B o6uiem ncnonb3oBanock 30 Kanenb CEPHOI KUCNOThI.

Mocne cywku Bbixod coctasun 96,9%.

3ak/toyeHue

B pe3ynbtate X04y OTMETUTb TakuMe [OCTOMHCTBA MCMO/b30BaAHUA  KOMIMIEKCHOIO
pacTBOpUTENA KakK: 1) YBE/IMYEHWE CKOPOCTU MPOTEKaHWs npoLuecca PacTBOPEHUA WCXOLHbIX
peareHToB, T.e. MPW UCNOJIb30BaHUN 60/ee NOAXOAALLEr0 PacTBOPUTENS NS KAXKLOr0 MCXOLHOro
peareHTa yMeHbLUaeTCa KOIMYECTBO BPEMEHM, 3aTpayBaeMOe Ha PAaCTBOPEHME peareHToB 1 CKopee
NMPUCTYNUTb K CamOl peakuun 3TepuuKaumun; 2) yMeHblUeHUe 3aTpaT Ha npuobpeTeHue 6onee
LOpPOrnX, HO MeHee NOAXOAALLMX A4S HEKOTOPbIX BELECTB, y4acTBYHOLWNX B JaHHOM CUHTE3e.
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V.M. MpasuneHko, A.N. Anmasos

YW KOMNNEeKCTi epiTKiWTi nainganaHy KesiHie s -OKCUXUHONUH MEH ManeuH
aHTUAPULIHIH aTepuduKaLna peakynacol

AHHOTauma: Makana OpraHuKkanblk epiTKIlLITep KeweHiH Ko/gaHa OTbIPbIM, s -OKCUXWUHOMNH
MeH MafenH aHrugpuaiH - atepudukauuanay npoueciHiy 6apbiCbiH - 3epTTeyre apHaafaH.
dTepuukauma npoueciH >Xyprizy KesiHge MpoUecTiH AWHaMUKAcbl anbiHagbl. HaTuXeciHge
TYNKINIKTI 6HIMHIH LWbIFyblHA 3PTYPAi (PakTopnapAblH, acepi aHbiKTangbl. CoHpai-ak, 6GipHelue
epiTKiWTepai KoNLaHyAblH apThlKLW bINbIKTapbl aHbIKTaN4bl.
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TyWhiHgi ces3gep: aTepuduKaums, s-OKCUXMHONWH, ManewmH aHruapugi, Kypgeni epitkiw,
OpraHuKanblk XMMus.

I.I. Privalenko, A.l. Diamonds

Esterification reaction of 8-hydroxyquinoline and maleic anhydride using a three-
complex solvent.

Abstract. The Article is devoted to the study of the process of esterification of s-
hydroxyquinoline and maleic anhydride using a complex of organic solvents. During the
esterification process, the dynamics of the process was obtained. As a result, the influence of
various factors on the output of the final product was revealed. The advantages of using multiple
solvents are also identified.

Key words: esterification, s-hydroxyquinoline, maleic anhydride, complex solvent, organic
chemistry.
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MPHTW 86.21
ILA. AMAHXXO/] T.C. KATIMAPOBA:
IKaparaHabl MHAYCTPUANBIK YHUBepcuTeTi, TemipTay K, KasakcraH

OHEPKSCINM X¥MbICLWbINAPbIHbIH EHEEK AYbIP/1bIFbl MEH KEPHEY LUT|
NOPEXECIHIH CbIPKATTAHY LUbI/IbIK AEHTEVIMEH BANTAHBLICbIH BAFANIAY

AHpaTtna. Makanaga 6eHepKacin MXYMbICLbIIapblHbIH eHOeK ayblp/iblFbl MEH KepHeyniri
[lopeXeciHiH CbIpKaTTaHYLWbINbIK AeHreiniMeH O6ainaHbICbiH 6Gafanay HaTUXeNepi YCbIHbIIFaH.
COHbIMEH KaTap MeTasn KypbinfblaapblH faliblHAan eHAipreHge ap TYpAi @HAIPICTIK ic-opeKeTTi
aTkapy OapbICbiHAA >KYMbICLIbINApFa TYCeTiH €eHOeK MNPOUECIHIH ayblpablK >XOHE KepHeyninik
fapexenepi 6afanaHfaH. KacinopblH XYMbICLWbINAPbIHbIH, CbipKaTTaHYLWbIbIK AeHreni onapablH,
XacblHa, KblHbICbIHA, eHOEeK oTifiHe OalnaHbICThl  TanfaHbil, OHbIH  eH6eK  ypJaici
cunaTTamanapbiMeH 6ainnaHbICbl aHbIKTaIFaH.

TyRiHai ce3gep: eHOeEK NPOUECIHIH ayblipAblK >X3HE KEepHEeynifik [Aspexenepi, Kociou
JeHcaynblK, OHAIpICTIK opTa QakTtopnapbl, €eHOeK NPOLECiHIH aybIp/blK >K8He KepHeyninik
fapexenepi, 3uAHAbl eHOEK >kaffainapbl,  CbIpKATTAHYLIbINbIK [eHreii, eHbeKke yakpblTwwa
Xapamcbl3fblK.

YKyMbicWwbinapablH AeHcayblfblHA OHAIPICTIK-KACINTIK, 81eyMeTTiK-TYPMbICTbIK XXoHe 6acka
fJa (bakTopnapAblH  9cepiH cunaTtTalTblH  KepceTKiwTepaiH 6ipi -  yakbiTwa eHb6ekke
Xapamcbi3ablkneH Koca (YEXK) TyblHAaTaTbiH CbipKaTTaHyLWbINbIK 60/bin Tabbinagbl [1,2]. CoHFbI
Xbingapbl, YEX TyblHAaTaTblH CbIPKATTAHYLbIbIKTBIH, KanblNTaCyblHAA eHOeK >afAalblHblH,
MeuUMHaNbIK-CAHUTAPbIK KbI3MET KepceTy camnacblH XaHe 6acka fa (akTopnapfblH peniH
aHblKTay MakcaTblHAa >KYMbICWbINApAblH ChIPKATTAHYLWbI/bIFbIH  TEPEHIPEK 3epTTey epekLue
MaHbl34bl 60/bIN OTbIP.

©HepKkacin opblHAAPbIHAAFbI KYMbICLUbINAPAbIH AeHCAY/bIFblHA acep eTeTiH akTopnap
KYPblbIMbIHAA €HOEK MNPOLECCiHIH ayblp/iblFbl MeH KepHeyniri  @akropiapbl MaHbi3Abl 60/bIN
Tabblnagbl, OHbIH acepi 6Genrini 6ip >kafFgannapga YyakbiTwa eHOekkKe >KapaMcCbi3ablKneH
CbIPKATTaHYLbINbIKKA, >XYMbICKA >KapaMCbI3[blKKa >X9He Kacibu aypynapabl AambiTyfa akenegi
[3,4]. Anaiija onapabl 6afanay agictepi spgaibiM aypynapfblH AamyblHblH HaKTbl  KayniH
aHblKTayfa MYMKIHAIK 6epmeiigi, Oyn Kocibm MNaToNoruMsiHbIH AMarHO3blH Kew aHblkTayfa ceben
60nybl MYMKiH. ByriHri KyHi anemHiH 6apnblk enfepiHfe >XKaHe Xanblkapanblk yibimaapaa
KayinTinikTi 6afanay TyXXblpbiMAaMachl Xanblkapasablk MeMIeKeTTiK HEMeCe aillMaKTblk AeHrelje,
coHfali-aK, XXeKe eHAIpic AeHreiiHhe Hemece KopluafFaH OpTaHbl flactayfblH Tafbl O6ip bIKTUMan
Ke3i [feHreiiHae Oackapy wewimgepiH a3ipney MeH 6ackapyfblH Herisri MexaHusMmi 60bin
caHanagbl [5,6].

XKyprisinreH 3epTTey HaTMXeNiepi XYMbIC OpblHAApbIHA 6ainaHbICTbl eHOeK NpoLecTepiHiH
ayblpnblK Aspexeci OolMblHWA HaKTbl ManiMeTTep anyfa MYMKIiHAIK Gepgi. XXyMbiCLWblnapably,
eHbek cunatblH 6Gafanay OOMbIHWA OKYPri3ifireH  QuU3noNorusanbiK  3epTTeynep  MeTan
KYPbI/NIbIMAAPbIH >Kacay KaCinopblHbIHAAFbI XYMbIC iCTeyLi MamaHLapAblH eHOeK ayblp/blfbl XaHe
eHOeK KepHeyniri kepceTKilITepiHAae 63iHAIK epeKwenikTepaid 60naTblHAbIFbIH KepceTeai.

MeTann KypbinbiMAapblH acay KacinopbiHbiHAafbl (KapafaHAbl MeTanl KypblIfblNapbiH
)acay 3ayblTbl MbICa/blHAA) XXYMbIC iCTeyLli MamaHAapablH eH6eK YPAICIHIH ayblp/blK [3pexeci
6oliblHWa WbIHaKbl KEPCETKIWTEPI XXYMbIC OpblHAAPbIHA 6aliNaHbICTbl OHAIPIC XYMbICLUbINAPbIHbIH
eHbeKk cunatblH Gafanay HerisiHAe XXYpri3inreH 3epTTeynepaid HaTuXeci TemeHaerigein 6ongbl (1
KecTe).
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1 xecre —

JKYMBICUTBITIAPABIH €HOCK CUTIATHIH Oaranay HOTHKenepl

EHOex ypaiciHiH aybIpJbIK Iopeskeci OOWBIHINA JKYMBIC OpBIHAApbIHA OaiIaHBICTHI

EHOeKTIH aybIpIbIFbI KyMbIC OpbIHAApEI
KOPCETKILITEP! Temip |ra30eH |Takena |GaNKbl (ppesep |MeTamt | clie- |KeTKi3y |KyMTy
yCTa | Kec- |>KHMK |TYyIIbI |OBLIMK | Kec- | capb i 3y
y1mi yni
1. OU3UKAIBIK IUHAMHUKAJIBIK XKYKTEME (KT M)
1.1 sxykti 1 M nedinri
ayMakTa TacbIMaJaay 3.2 3.1 3.2 3.1 3.1 3.1 2 2 2
1.2 xanmel KyKTEMe:
KYKTL 5 ™M pgedinri | 3.2 3.1 3.1 3.1 3.1 3.1 3.1 2 2
ayMakKTa TachbIMaJaay
2. KeTepeTiH oHE TaChIMAJLIAWTBIH JKYKTIH CaJIMarbL KT
2.1 aypIcbIM OapbICHIH 1A
yHeMi 3.1 3.1 3.1 3.1 3.1 3.1 2 2 2
2.2 aybICBIMHBIH 9pOip
CaraTbIHAAFbl  JKYKTIH
KOCBIHJIBICBI. €IEHHEH 2 3.1 2 2 2 2 2 3.1 3.1
JKYMBIC O€TIHEH 3.1 2 3.1 3.1 3.1 3.1 2 2 2
3.CTepeoTHnTi )KyMBbIC KUMBUIIAPHI
3.1 nokanpAbl KYKTEMeE
(caycax, Kon) 3.2 3.1 3.2 3.2 3.2 3.2 3.1 3.1 2
3.2 aymakTarbl >KyYKTeme
(KOJ1, WBIK) 3.2 3.2 3.2 3.1 3.1 3.1 2 2 2
4.CraTukaislk )Kykreme (Kre ¢)
41 exi kon Oymmeik | 3.1 2 3.1 3.1 3.1 3.1 2 2 2
eTTepl KaTbICybIMEH
472 asKTapIbIH,
MBIKbIHHBIH Oymbik | 3.2 3.2 3.2 3.2 3.2 3.2 2 2 2
€TTepl KaThICYbIMEH
5. KyMbIC Kanmbl 3.1 3.1 3.1 3.1 3.1 3.1 2 2 2
6. JleHeHIH €HKEIOI,
Oyrinyi (aybiceimpa | 3.1 3.1 3.1 3.1 3.1 3.1 3.1 2 3.1
KeJieMi)
7. Aymakra Xypyl,
KO3FaJIBICHI (KM)
7.1 KenneHeHiHeH 2 2 2 2 2 2 2 2 2
7.2 TiriHeH 1 1 1 2 1 1 1 1 2
Eubex JKarmabIHBIH
Ay BIPJIBIK KJIACCHI 3.3 3.2 3.3 3.2 3.2 3.2 3.1 3.1 3.1

Korapeima kepceTinreHnell €HOEK YpPIICIHIH aybIpPJIbIFbl KOPCETKIIUTEPIHIH JKUBIHTBIFBI

OOWBbIHIA 3JICKTPMEH IoHEKepJieymi (aBTOMATThI MAIIMHAMA)

MaMaHAapAbIH eHOerl

JKOHC ChIpJiaylIbl KYMBICIHIBI

aybIpJbIK JOPEXKECIHIH THUTHeHANBbIK KpUTepHiiyiepiHiH 3.2 KJacblHA

JKATKBI3BUTAABL. AJl TeMip YCTachl, OaJKbITYIIBI, TMJIBOTHHAI KAHIIBIMEH JKOHE MPEeccTe MeTajul
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KeCyIIl JkoHe (Ppe3epOBIIUK, TOKAPb, KETKI3YIIl, KOMIUIEKTOBIIHK YKOHE TAKENAXKHUK >KYMbICIITBI-
MaMaHJapbIHBIH €HOEK aybIPJIBIFbI opeskect 3.1 Ki1achblHa COMKEC aHBIKTAJIA bl

JKymbic opbiHmapbiHa OaiyaHBICTBI €HOEK MPOLIECTEPIHIH KEepHEyJir aspeskeci OoibIHIIA
KYPTi3UIreH  (U3MONOTHSUIBIK — 3€PTTEyJIep HOTIDKENepl MeTall  KYpbUIBIMIApPbIH  Kacay
KOCIMOPBIHBIHAAFbl  JKYMBIC 1CTEYIIl MaMaHIAapHAbIH eHOeriHae ©31HIIK epeKIIeNIKTepIiH
0OJIaTBIHABIFBIH KOPCETE].

3epTTey HOTWKENEpiHAE KOPCETUIreHAed MeTal KYpbUIBIMIAPBIH JKacay  3aybIThl
MaMaHJBIKTApbl OKUIAEPIHIH €HOerl aTKapbUIaThIH KYMBICTBIH CHITATBhI, CEHCOPJIBI JKYKTEMENep
3eifiHMeH OaKbUIay Y3aKThIFbI, SMOLMOHAIB/IBI KYKTEMENEP ©31HIH 1C-0pEeKeTl YIIiH JKayarnKepIIiIiK
Iopeskeci, KaTeHIH MaHbI3IbUIBIFEL, ©3 eMipl YIIIH Kayill AOpekeci, JKYKTeMenepaiH OipTeKTiiiri,
KaparnaiblM TarCbIPMaHbl OPBIHAAYFA KAKET SJIEMEHTTEp KeJieMi, JKYMBIC PEXHMI KYMBIC KYHIHIH
Y3aKThIFbI KOPCETKIIITEp! OONBIHIIIA HEFYPJIBIM JKOFApPhI TOpEKene SKypeal.

COHIBIKTaH METa/1 KYpbUIBIMIAPbIH JKacay 3aybIThl MaMaHABIKTapbl OKUJIIEpiHIH eHOeri
KEPHEYJIIK Jopekeci OOWbIHIIA 2 KIIACChIHA JKATKbI3BUIABL By skepie KeHIT ayaapaTbliH JKauT,
MEXaHUKAJIBIK KACITOPBIHAAPABIH MaMaH-)KYMBICIIBUIAPBIHBIH ~aTKapaTblH €HOETiHIH ©HMipic
JKaFIaibIHA KAJIBINITACKAH axyajFa OaiaHbICTBl ©3repil TYPaThIHAbIFbl. KeliHri JKpinapaa opeiH
aNfaH SKOHOMHKAJBIK KYH3ENICTIH ocepiHe OalIaHbICTBI MaMaH-)KYMBICIIbUIAD €HOeriHzae
KOCBIMIIBI ©HAIPICTIK JKYKTeMeJep aHbIkTananbl. llltamMmoBmuKkTep MEH (pe3epOBLIUKTED
eHOeriHae *KYMBICTBIH CHUIIAThIHA OaNJIaHBICTBI KYpAEJ MIHAETTEpPAl LICHTy MOCeecl JKYMBICIIbI-
MaMaHAApAbIH ©3iHe OepinreH, sFHU ojiap OepiyireH chizda OOWBIHINA 63 OMIApPhIH OpTara Casiaibl
JKOHE HYCKayJap cepusiyiapbl OOMBIHIIA KYMBIC aTKapaabl.

EnOex mpormectepiHiH aypbUIbIFbl JKOHE KEPHEYJIr KOpPCETKIIITEepl JKarbIMChI3 Hopekene
KaJBINTACKAH JKaFaiaa *KyMBICIIBUIAPIBIH ACHCAYJIbIK KYHiHE, OHIIPICTIK JKapaKaTTaHy IIbLIBIKKA
JKOHE OHAIPICTIK CBHIPKATTAHYINBUIBIK TI€H KociOMm aypynap TybIHOAybIHA MYMKIHIIKTEP
TYBIHAATA/IBI.

Metamn KypbUIBIMIApPBIH JKacay 3aybITbIHAA >KYMBICUIBUIAPIABIH CBIPKATTAHy [eHreHiH
Oaranay »XoHE CBIPKATTAHYLIBUIBIKTBIH HETI3r1 KOPCETKIIITEPIH Tajgay MakCaThIHAA KOCIOPBIH
YKYMBICIIBLIAPIHBIH TEHCAYJIBIK JKaFdaiiapblHa 3ePTTEY JKYPIi3iJil.

EHOex mporieciHiH KbI3METKEPJIEPAiH ACHCAYJIBIK JKaraliblHa 9CEpIH Talay sKoHe Oaranay
MaKcaTbIH/1a €HOCKKe KaOlJETTIIKTIH YaKbITIIA KOFATYbIMEH ChIPKATTaHY IBUIBIKTBIH CUIIAThl MEH
JEHreiiHe CaNbICThIpMaNbl Tanaay SKyprisuiai. O YIIiH TeXHOJOTHSJIBIK YpaicTep OapbIChIHAA
OpPTYPJl KapKbIHIBLUIBIKTAFBI HET13T OHIIPICTIK (PaKTOPIAPIbIH dCEPiHE YIIBIPANTHIH KoclOn TomTap
Kypbuiabl.  JKymbicmemiapasiH — ecebi  OOMBIHIIA 3ayBITTBIH JIEPEKTEpl, YakKbITIIA EHOEKKe
JKAPaMCBI3JIBIK TMapakTapbl >KoHe eHOeK >KarmainapblH 3epTrey OoibiHIIA OYpBIH SKYPri3uUIreH
THTUEHAJIBIK 3€PTTEYJIEPIiH HOTIDKENepl NMaiaaaaHbUIabL.

KacinopslH *KyMBICIIBUIAPBIHBIH CIPKATTaHY IIBUIFBI JEHTeHiH 3epAeIereHe olapablH Kac
TONTAPBI, JKbIHBICHI, HAKTHI MaMaHIBLIK OOMBIHINA KAJBINTACKAH JKYMBIC ©TLI eckepuimi. YKyMbic
ICTENTIH TOMTAapABl TaHIAY >KOHE KAJBINTACTBIPY KE€31HAE CHIPKATTAHYIIBUIBIKTHI 3€pPTTEy YIIIH
onapablH OapybIK Herisri Oenrinepi OoibIHIIA (3KAChl, YKBIHBICHL, )KYMBIC ©TLJl) YKCACTHIFbIH YKOHE
OCBI TONTAP/IbIH A BIPMALIBIIBIKTAPBIH KAMTAMAChI3 €T/

ChIpKaTTaHyIIBUIBIKKA Taifay >KyprisreHne Oapibibl (uextarbl) 760 >KYMBICHIBIHBIH
JEHCAYJIbIK KOpCeTKilTepl OaranaHbI, TajmaHabl. byn kocinrepniH eHOEK jkarmaiiaapbl *KYMBIC
aiiMarpl ayachlHbIH LIAHJAHYbIMEH, KAPKbIHIABl ©HEPKOCINTIK IIYMEH, JKETKUIKCI3 OHAIPICTIK
JKAPBIKTAHIBIPYMEH, KOJIAHCBI3 MUKPOKJIMMAT TMapaMeTpiiepiHiH OosybIMeH, eHOeK MpOoLeciHiH
aybIPJIBIFBIMEH CUIIATTANAIbI.
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OHIPICTIK KOCITOPBIHAADP JKYMBICIIBUIAPBIHBIH CHIPKATTaHYIIBUIBIK JACHIeHiH OaranaraHnia
yaKpITIIA €HOEKKE >KapaMCBI3IbIKIEH KOCAa CBHIPKATTAHYLIBUIBIK MOJIIMETTEpPIH TOJBIKTAH KaMTY
YIIIH KOCITOPBIHIA HAKTHI JKYMBIC ICTEHTIH MEPCOHAJIIBIH CaHbI, OJIAP/IbIH JKAJITbI KOJIEMIHIH COHFbBI
Oec JKbUIAAa aybBITKybl KOPCETKILITEPi, JKaJMbl >KYMBICIIBUIAPABIH JKBIHBICTBIK YJIEC CalIMAarhbl,
OJIApABIH COHFbI O€C JKbUI KOJEeMIHIE aybITKYbl, JKYMBICHIIBUIAPAbIH JKAaC TONTAPBI, SFHH Kac
epeKIIeNKTePl MEH aibIPMAIIbUIBIKTAPhl, HAKTHI OHAIPICTIK yUacKeneri €eHOeK eTill MiHAETTI Typre
capaJjiaHa/ibl.

Kac epexmeniri OOibIHIIA yaKpITIIA €HOSKKE JKapaMCBI3IbIK KOPCETKILITEPIH CTAaHIAPTTAY
O131H TanaayFa ajiFaH HOTHKENIEp/ie alTapiIbIKTall ©3repiCTepre SKENreH KOK.

OHIPICTIK KOCITOPBIHAADP JKYMBICIIBUIAPBIHBIH CHIPKATTAHYLIBUIBIK ACHTeHIH OarajaraHia
yaKpITIIA EHOEKKE >KapaMCBI3ABIKIIEH KOCa CBhIPKATTAHYIIbUIBIK KOPCETKIIITEPIH TalgaiMbI3,
onmapablH Herisrimepi: 100 amamra IIakKaHOAarbl ChIpKATTaHFaHmApAelH caHbl, 100 amamra
IIaKKaHJAFbl OKUFasap caHbl skoHe 100 agaMra MaKKaHAAFbl CBIPKATTAHFAH KYHIEP CaHbI.

3aybIT KbI3METKEpJIEpPl apachlHAA >KBIHBICHIHA OaWJIaHBICTBI €HOEKKe KaOlJeTTiIrHeH
yaKpITIIA aWpbUIBbIN, CBHIPKATTAHYLIBUIBIKKA Yinbiparad 100 >kyMbIciiblFa Tajpay skacanabl (2
kecre). Kecre wmomiMeTTepiHeH KepiHIN TypFaHAail, oHen JKbIHBICTBI KYMBICKEPJIEPAIH
CBIPDKATTAHFaH aJaMIapAblH caHbl OOHBIHINA 1a, COHJAi-aK EeHOEKKEe >KapaMChI3IbIK KYHZIEpi
OofibiHmra nma 100 >KyMbICHIBIFA IIAKKAHIAFBl CHIPKATTAHYLIBUIBIKTBIH AHAFYPJBIM  SKOFApbI
kepceTkimTepi Oap, ep anaMmaapaa 3epTTeIeTIH KOPCETKIIITEP/AiH YKCAC HOTIIKEJIepiHe KaparaHa.

YaxkpITiia eHOEeKKe JKapaMCBI3IbIKTBIH ChIPKATTaHFaH afaMiap CaHbl KepCeTKilm OOWbIHIIA
oitenmepnin (24,8+1,8) kepcerkimmi ep agammapMmeH (25,3+2,4) canbicThpranga OipmamMa TOMEH.
By kocinmopbIHIa JKYMBIC ICTEHTIH €p aaaMIap/IblH *KaJIbl KOJIEeMiHIH oHeaep caHbiHAH Oipriama
KOI eKeHAITIMEH TYCIHIplJiei FOI 1en ONnIaiMBbI3.

VYakpITina €HOEKKE JKapaMCBbI3ABIKTBIH CBIPKATTAHFAH aJaMaap OKHFachl (ciydail)
kepcerkimi OoibiHIA oienmepnin (49,0£4,2) kepcerkimi ep amampapMeH (48,5+6,6)
calpICThIpFaHAa Olpmrama SKOFapbl. OHesn OpraHu3MiHIH CBIPTKBI OpTa (hakTopiapbl ocepiHe
TO3IMALIIT ep aJaMIapMeH CallbICThIPFaHAa alTapJIbIKTail TOMEH OONaTHIHABIFBIMEH TYCIHAIpEMI3
OyJ1 aNbIHFaH MOJIIMETTEP/II.

2 xecre — JKyMmbICIIbLIApABIH JKBIHBICTBIK TOINTApPbIHA OalIaHBICTBI CHIPKATTAHYIIBLUIBIKTHIH
yaKpITIIa €HOCKKE JKapaMChI3[IbIK KOPCETKIIITEePIHIH AeHI el

MYKYHUHBI JKCHIIMHDBI
£ £
z z
£ o £ o
28 5|8 sl 2 || 28 |5 % | | %
EREE R iz | &
OR-- S O X
253424 |2 485466 |2 | 6354 |2 [248+1.8 |1 [490+42 |1 6784 |1

100 sKyMBICIIBIFA €CENTEIreH VaKbITIIa eHOEKKE >KapaMChI3IBIKTBIH CTaHAAPTTAJIFaH
K03(pUIIUEHTTEP] CHIPKATTAHYIIBUILIKTEL 3€PTTEY aMaJapblHAA JKETEKII KOpPCeTKII OOJIbII
Ta0buUIaAbl. 3epPTTENIreH TONTapAarbl AWBIPMAIIBUILIKTEI OOJNABIPMAY VINIH KYMBICIIBLIAPIBIH
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JKBIHBIC TONTAapbl OOMBIHINIA CHIPKATTaHY ACHIeHl CTaHTAPTTAJIFaH, OJ MAJIMETTepHl 3 KecTeneH
kopyre Oonanpl. JKyMBICIIBIIAPABIH KBIHBIC TONTApbl OOHNBIHIIA CBHIPKATTAHY JEHTEHiHIH
CTaHIAPTTAIFAH KOPCETKIIITEpiHAe OYPBIH aHBIKTAJIFaH TOMAPAJBIK albIPMAIIBLUIBIKTAD PACTaJIbL.
JKyMbICIIBbUTIAPABIH  JKBIHBIC TONTaphl OOHBIHIIA CBHIPKATTAHY [EHTeHiHIH CTaHAapTTaJFaH
KOPCETKIIUTEPIH TAJAaFraH/a YakKbITIIa €HOEKKE *KapaMCHI3IBIKThIH ChIPKATTAHFAH aJaMaap CaHbI
KepceTkimi OOMBIHINA A, yaKbITIIA €HOCKKE *KApaMCBI3IAbIKTBIH ChIPKATTAHFAH aAaMIap OKHFACHI
(cnydaii) kepcetkimn OoHbIHING, COHmah-ak eHOEKKe >KapaMmChI3ObIK KyHaepi OofibiHma ma 100
JKYMBICITBIFA ~ INAKKAHJAFbl  ChIPKATTAHYIUBUIBIKTBIH ~ QHAFYPJIBIM  JKOFapbhl  KOPCETKIITepi
AHBIKTANIABI.

Ceipkatranran agampap casbl (100 >KyMbICHIBIFA €CENTENreH) KepceTKimm OoWbIHIIA
JKyMbIcTbl oitennepae (28,2) ep amammapmen (24,7) canbICThIpFaHzia TiIpKeNy JKardaibl Oiprmama
JKOFaphL.

VYakpITima €HOEKKE IKapaMCBhI3ABIKTBIH CBIPKATTAHFAH aJamjaap OKWFachl (Ciydaid)
KepceTkimi OoibpiHIIa ofenuepnin (53,2) cranmapTTanraH KepceTkiumn ep amammapmeH (45,1)
CaJbICThIPFaHA aWTapJbIKTal >KOFapbl. JKyMBICHIBI oMeNAepAe ChIPKATTaHFaH agamMaap OKHFACh
(cnmyuaif) kepceTkimm >KOFapbl OONyBl 3MAHABI JKOHE JKaFbIMCBI3 ©HAIPICTIK (pakTOpiapablH oien
ajmaMap ar3acblHa 9cepi TePEHIPeK JKOHE aybIpiiay OOJMAThIHABIFBIMEH TYCIHII PLIEII.

Offen anampaapIblH CTaHIAPTTAJNFAH MOJNIMETTepiHAe eHOeKKe »KapaMChI3IBIK KyHAepl
OofibiHmra nma 100 >KyMbICHIBIFA IIAKKAHAAFBl CHIPKATTAHYIIBUIBIKTBIH aHAFYPJIBIM  KOFaphI
kepcerkimTepi Oap. bynm kepme chIpkaTTaHFaH KyHAep KepceTkimrepi OoiblHIIA —ofen
JKyMbIcublIapabiH Mamimerrepi (737,1) ep amammap (590,2) kepceTKiIITepiHEH aWTapiIbIKTai
JKOFapbl EKEH/IT1H KOpeMi3.

Kanmbr anraHnma, *KyYMBICHIBI SHENAEPAIH YaKbITIIA €HOEKKE >KapaMCbI3AbIFbl ACHIeHIHIH
JKOFapbUIaybl aHBIKTAIBL, OyJ1 oHEeNAepAlH JKYMBIC ICTEHTIH LEXTarbl JKYMBIC €peKIIeNiKTepiHe
OaiiaHbICThI OOYBI MyMKIiH.

3 kecte — JXyMbICUIBUTAPABIH JKBIHBICTBIK TONTAPbIHA OAaMIAHBICTBI ChIPKATTAHYIIbUIBIKTBIH
yaKpITIIa €HOEKKE >KapaMCBI3NIbIK KOPCETKIIITEpiHIH CcTaHmapTrainraH koddduumentrepi (100
JKYMBICIIBIFA €CETTENreH )

KbIHBICHI VYakpITia eHOEKKe JKapaMChI3IbIK KOPCETKIIITEP]
OOMbIHIIIA TONTAPB! | CHIPKATTAHFAH ChIPKaTTaHFaH eHOEeKKe
agamaap CaHbl amaMaap JKaPaMCBI3]IbIK
OKHUFaChI KYHAEpi
Epnep 247 451 590,2
onenaep 282 53,2 7371
EckepTne: TonTap apachiHAarbl albIPMaIIbUILIKTapIbIH MaHbI3bI p<0,05

Kac TonTaps! OOiBIHIIA KYMBICIIBUIAPIBIH YaKbITIIA €HOCKKE KaOIEeTTIMIH KOFAITYMEH
JKYPETIH ChIPKATTaHY LIBLIBIK *KaFralblH Oaranay ManiMeTTepi 4 kecrene Oepiirex.

29 sxacka nefiHri kymbIcinbpiap ToObiHaH Oactan 10 JKbIT HHTEPBAJIMEH TONTACTHIPBUIFAH
xoHe S50 KacTaH >JKOFapbl JKYMBICHIBUIAD TOOBIMEH KAMTBUIFAH 3€PTTE€y MOJiMETTepiHAe
CBIPDKATTAHYLIBUIBIK JeHrediHe Oara OeperiHnmeil momimertep Oapiubutblk. Byn 3eprreynepain
HETI3T1 MaKcaThbl JKac apajblK albIpMAIIbUIBIKTAPIbl AHBIKTAy €KEHIH €CKepe OTBIPBIMN, MbIHAAaN
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0acTbl KOPCETKIIUTEP aHBIKTAJIBL KYMBICIIBUIAP apachlHAA KaJIbl AaybIpFaHAAPIbIH CaHbI
OolibIHIIA, X KbI3METKEpJepl MEH >KYMBICIIbUIAPBl apachlHaa kKbul OOHFbI 100 sKyMbICIIBIFA
IIaKKaHaFbl eHOCKKE JKapaMChI3/IbIK JKaFmaiinapsl OOMBIHINA JKOHE €HOSKKE JKapaMChI3/IbIK KYHAEP!
OofibIHIIA.

JKyMBICIIBITIAPABIH  JKAC TONTAapblHA OANAaHBICTBI CHIPKATTAHYIUBUIBIKTBIH —yaKbITIIA
eHOeKKe JKapaMChI3bIK KOPCETKILITEePiHIH HoTkenepiH (kpu1 Ooirbl 100  sKyMBICIIBIFA
€CeNTeNITeH) capanTaraHa 3epTTey TonTapbiHbIH imiHae 30-39 skacTarbl »Kac TONTapbIHAA Oacka
TONTAPMEH CAJIBICTBIPFAHAA AHAFYPIIBIM JKOFAPbl KOPCETKIIITEP aHBIKTAJIATIHBIH OalKaiMBbI3.

CrlpkaTTanraH ajgampaap caHbl kepceTkimrepi OofibiHmma 30-39 sxac apamnsirbiHIars! (14,9)
JKYMBICHTBITIAP TOOBIHIA €H JKOFapbl MarblHAJNAp aHBIKTAJNCA, OaH KeHiHri opeiHmapma S0 xac
(13,7) xone opmaH >xorapbl Tom meH 40-49 xac apaneirbiHaarsl (11,5) skymbiciubutap TOOBIHIA
TipKesexa.

4 xecre — JKyMbICIIBIIApABIH KaC TONTApblHA OaiJAHBICTBI CHIPKATTAHYIIBUIBIKTBIH YaKbITIIA
eHOeKKe KapaMChI3JIbIK KOPCETKIIITEPIHIH HOTIKeNep! (3kbut OOHFBI 100 JKYMBICIIBIFA €CENTENTeH)

YaxpITiia eHOeKKe JKapaMChI3[IbIK KOPCETKIIITEP]

Yac TorrTaps! CBIPKATTAHFaH CBIPKATTAHFaH eHOeKke

azampaap CaHsl agaMpaap KAPAMCBI3IIBIK

OKHFaChI KYyHAEpi
29 xacka aeiiH 10,3 18,1 238.9
30-39 xac 14,9 32,2 382,8
40-49 xac 11,5 21,7 305,9
20 ac ko 13,7 26,3 399,7

JKOFaphI

Eckeprne: Tonrap apacelHAarsl albIpMallbUIbIKTapAbIH MaHbI3bl p<0,05

YakpITmia eHOEKKe >KapaMChI3IBIK KOPCETKIIITEPIHIH ChIPKATTAHFAH aJamaap OKUFAChl
moniMeTTepi OofibiHIIa 30-39 sxac apanbirblHAarsl (32,2) sKyMbICIIbLIap TOOBIHIA alTapIbIKTal
afBIPMaIIBUIBIKTAFbl €H JKOFapbl MarblHAJIAp aHBIKTAJICA, OJaH KeiiHri opbiHAarbl 50 xac (26,3)
JKOHE OJIaH JKOFapbl TONTA /1a CATBICTBIPMAIIBI TYPAE HEFYPJIbIM *KOFApPhl MarblHANAP AHBIKTAJIAIBI.
Opan xeifiinri opeiHmapaarel 40-49 sxac apanbirbiHmarbl (21,7) skoHe 29 xacka [neHiHri
symbicurbiaap (18,1) ToObIHA 1@ sKaJImbl MaFbIHATIAP JKOFAPBI TIPKEJIE .

EnOekke xapaMChI3bIK KYHIEpP! KopceTKimTepi OOMBIHINA €H KOFapFbl MarbiHamap S0 xac
(399,7) xoHe OnaH KOFaphl TONTA aHBIKTANAABI. By TOnTarbl KepceTkimneH Karapiac MarbiHa 30-
39 sxac apanbireiHAarsI (382,8) skymbIcibuiap TOOBIHAA TipkenreH. OnaH KeiiHri opsiHAapaarsl 40-
49 sxac apanbirbiHAarsl (305,9) xxoHe 29 xacka mediHri skymbiciubuiap (238,9) ToOpIHAA 1@ JKaNIIbI
MarbIHaJIap JKOFapbl ICHreHe TIpKeeni.

Conpaii-ak, sxorapsbl, Oipak HAKThl MOHAEPTE XKETIEHTIH CHIPKATTaHY IBUIBIK KepceTkimm 50
JKOHE OJAaH JKOFAphl JKACTa AHBIKTAJIFAaH, OJIAPAbI CO3BLIMAJNIBl AypyJapiAblH YJKEH >KacTarbl
OachIMIBIFBIMEH TYCIHIIpyTe O0Naabl.

JKyMbICIIbIIAPABIH  JKAC TONTAapblHA OANAHBICTBI CHIPKATTAHYIIBUIBIKTBIH —YaKbITIIA
eHOEKKe JKapaMChI3[bIK KOPCETKIIITEPiHIH HOTIKeNnepi (kb1 00iiFe! 100 sKyMBICIIBIFA €CENTENreH)
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XYMbICLUIbITAPAbIH XaC epeKLlenikTepiHe Tayenginik 6ap ekeHgiriH kepcetegi. XXyMmbICLUbIIapAbIH,
Xacbl yNFainfa caiblH feHcaynblKTapbl cbip 6epin, Typni aypylanablKka YLIbIPanTbIHbIH X8HE Xac
y/FalifaH caliblH aypynapfblH, HO3010MMANbIK (hopManapbl CO3bl/IManbl CUNAT anaTblHbIH KepceTesi.

EHOek aTkapy yaepici Konaicbl3 eHAIpICTIK (akTopnaphblH, oacepiHAe >KYpeTiH >KaHe
onapfblH eHbek eTy eTifli KenemiHe 6ainaHbICTbl LEX >XYMbICLIbINApbl apacbiHAaFbl >XXYMbICKa
XapamcblI3[blK XafablH 3epTTey HaTuxenepi 4.4 Kectefe KepceTinreH.

KecTefe KepceTinreHfen, 3ayblT >KYMbICLWIbINAPbI MEH Kbl3MeTKep/iepiHiH XYMbICKa

KabineTTiniriH yakbiTa XXOfanTyMeH Koca CbIpKaTTaHYLWbIIbIFbIH Tanjay KesiHAe, XXYMbIC eTini
OolMblHWaA 3epTTeNleTiH TonTapfa CbIpKATTaHYLWbINbIKTbIH  Herisri  KepceTKilWwTepi 3UAHAbI
(hakTOpnapMeH OainaHbiCTa XXYMbIC OTifliHIH yAfalobl OapbiCbiHAa TOMEHAEereH TeHAeHuuaga
aHbIKTanbl.

4.4 kecte - OKyMmbiCWwblnapAblH eHbek eTy eTini  TonTapbiHa  6ainaHbICTbl
CbIpKaTTaHYLWbINbIKTbIH, YakbiTla eHOeKKe Xapamcbi3fblK KOpPCeTKilTepiHiH HaTmxkenepi (Kbin
6Olifbl 100 XYMbICLIbIFA eCENTeNreH)

EHb6eK eTy KabineTiHeH yaKpbITLIa aipblyblHA
6anaHbICTbl CbIpKATTaHYLWbIMIbIK KepceTKiwTepi

EHb6ek eTini
TonTaps CblpKaTTaHfaH CbipKaTTaHfaH eHOeKKe
agamjap caHbl agamgap Xapamcbl3blK

OKMUFacol KYHZepi
9 XbINFa AeiiH 22,8 423 537,8
10-19 XbIn 17,6 35,2 460,3
20-29 XbIn 59 11,1 178,5
30 XblngaH xofapbl 4,1 9,7 150,7

EckepTne: TonTap apacblHAarbl ablpMallblnbiKTapablH MaHbidbl p<0,05

COHbIMeH, eHbeK eTini 9 XblnFa AeliHri TonTapAafrbl TeMeH OiNfiKTI KyMbiCWbiNapaa
aypylwaHAblKTbiH aiTapiblKTail >Xofapbl fAeHreii 6aikanagbl, 6yn 6acka Y/AKeH TonTapgafbl
KepCeTKILITepMeH canbICTbIpFaHa efdyip Xofapbl.

YakbiTWwa eHO6eKKe >XapaMcCbi3fblK KOPCEeTKIWTepiHiH CbipkaTTaHfaH afampjap OKWFachbl
ManimeTTepi OOibiHWaA eH6eK oTini 9 XbinFa [feliHri KyMbiCWblap ToOblHAA alTapnblKTain
aliblpmallblibIKTafFbl €H KOFapbl MafblHanap aHblikTanca (42,3), ofgaH KeWiHri opblHAafFbl eHOeK
eTini 10-19 bin 60naTbiH TONTa fa Ca/lbICTbipMasnbl TYpPAe HeFyp/ibiM XKOofFapbl MafbiHanap (35,2)
aHblKTanagbl. OfaH KeiiHri opbiHgapaafrbl 20-29 Xbin eHoek oTini apanbiFbiHAarbl (11,1) xaHe 30
XbINAaH Xofapbl eHbek eTini 6ap Xymbicwbinap (9,7) TobbIHAA Aa >Xannbl MafFbiHaNap >Kofapbl
TipKenegi.

EHOeKKe >apamcbl3fblK KyHAEpPi KepceTKiwTepi 60ibIHLIA €H XXOfapfbl MafblHanap eHoek
eTini 9 xbinfa geninri (537,8) TonTa aHblkTanadbl. byn TonTafbl KePCETKiWINEH KaTapaac MarbliHa
eHbek oTini 10-19 Xbin 60naTbiH (460,3) XyMbiCWbiNap ToObIHAA TipKeNnreH. byn canbiCTbipyaafbl
eKi TOnTa [Ja CbIpKaTTaHYLWbIbIK KepCeTKilWi ©eHEepKacin >KyMbICLWbINAAPbIHbIH — OpTala
CTaTUCTUKANbIK MIHAEPAEH 9XENTayip >0,apbl eKeHAIriH anTybiMbl3 KepekK. OfaH KeniHri

124



BECTHUIK K1y Ne 4 (31) 2020 e.
Pa3zden 5. «kXumuyeckue mexHoso2uu. besonacHocmse xusHedesamenbHOCMuU»

opeiHAapaarel 20-29 xeut eHOek eTinl apaibirbiHAAFb! (178,5) sxone 30 JKbUIHAaH JKOFaphl eHOEK
eTim Oap »xymeicubutap (150,7) ToOBIHAA Aa *KaNnbl MaFbIHAJAP OpTalla AEHrelae TipKeaesnl.

CrIpkaTTaHFaH agamzaap caHbl KepceTkimTepl OobIHIIA eHOeK oTiil 9 kbutra aetinri (22,8)
JKYMBICITBITIAP TOOBIHIA €H JKOFapbl MarblHAJIApP aHBIKTAJICA, OfaH KeHiHrl OpbIHAapaa eHOeK eTii
10-19 xpin OonatsiH (17,6) sxoHe 20-29 kbl eHOEK OTLNl apaiblFbIHAAFbl TOM MHeH 30 sKpuinaH
sorapel eHOek otiym Oap (4,1) xymbicibuiap ToObIHAA Tipkeneni. ChIpKaTTaHFaH ajaMaap CaHbl
KepceTkimTepl OOMBIHINA TOMAPANBIK AHBIPMAIIBUIBIKTBIH ANTAPJIBIKTAH ATIIAKTBIKTA €KEeHIITIH
KOpeMi3, aJFallkbl OpbIHIAPAAFbl €Ki TONTBHIH KOPCETKIIITEepi KEHIHI1 OpbIHAApAAFbl €Ki TOINTBIH
KOpCETKIIITepiHEH 4-5 ece apThIK OOJBIN TYp, OYJI 6T€ YIIKEH aibIpMAIIbUIBIK OOJIBIIN €CenTeTiHe !

YaxpITiia €HOEKKe »KapaMCBI3IBIKIIEH KOCa CBIPKATTAHYIUBUIBIKTBIH MYHIa 9 >KbpUIFa
JEHiHT1 XKYMBIC oTLIl 0ap JKYMBICIIBIIAPAAFEl AHBIKTAJIATHIH KOPCETKIIITEPl JKAFbIMCBI3 OHIIPICTIK
dakropnapaeiH ocepiHe OeliimaenyiHe OalaHBICTBI EKSHIITIH KepeMi3. OWTKeHI eHOek
JKaFaiiapblHa —ananTauusiay TETIKTepl TYPaKThl KaJbIITaCKaH Taxipuben amaMaapMeH
CaNIBICTBIPFAaHA JKaHAa OHMIPIC OpTachlHA TYCKEH >KYMBICIIBLIAP ar3achlHIA IEHEHIH KOPFaHbIC
Kablmeri KywmTepl koHE Oeilimzmeny pesepBTepi (PU3HMOJOTHSIIBIK TYPFbIIAH JKETKITIKCI3
IaMbIFaHABIFBIMEH TYCIHAIpYyTe OOMabl.

YKorapwina afiTeurraHgapasl Herisre ana oteipsi, "E. JI. HoTkuHHIH MeToanKackl OOWBbIHIIA
eHOeKkKke KaOUJIeTTUIIKTIH YaKbITIIA >KOFAJybIMEH CBIPKATTAHYIIBUIBIK KOpPCETKIITepiH Oarajay"
IIKaJIaChlHA COMKEC, OHIIPICTIK ydacKeJep MEH LEXTap KYMBICIIBUIAPBI MEH KbI3METKEpJIEpPiHiH
CBIPKATTaHY LIBLIBIK KOPCETKIIITEPIH ObliTaiima OaranaiiMbI3:

- CBIPKATTAHFaH aJiaMaap OKUFachl OOMBIHIIIA — OpTAlla ASHT eI,

- eHOeKKe »KapaMChI3JIbIK KYHIEp! OOMbIHIIA — OpTAaIlagaH KOFaphl JSHT I

Ocplnaiilna, KoCIIOPBIH KYMBICIIBUIAPBI MEH LIEX KbI3METKEpPJIEepiHIH eHOeK eTy KadijeTiH
YaKBITIIA KOFAJITYMEH KOCA ChIPKATTAHYIUIBUIBIKTHI 3€PTTEY HOTIDKENEPl - ChIPKATTAHFAaH amamuiap
OKHFachl OOMBIHIIA CHIPKATTAHYIIBUIBIK ACHIeHl opramma, ajx eHOEKKe >KapaMCbI3AbIK KYHZIepi
KkepceTkimi OoibiHIIAa KbUT OoMbl 100 KyMBICIIBIFA KaparaHAa OpTallafaH >KOFapbl el
OaralaHaTBIHBIH KOPCETTI.

KopbITBIHABL CoHbiMeH, yaKbITLIA eHOeKke JKapPaMChI3JbIKIICH Koca
CBIPKATTAHYLIBUIBIKTEIH JeHreliH Oarajay OONBIHIIA KOCIMOPBIH >KYMBICIIBIIAPBIHA JKYPIi3LITeH
3epTTeY JKYMBICTAPBIHBIH HOTHIKEIEPl TOMEH e il OOIbI.

AJIBIHFaH HOTIDKEJIep KeJecl KOPBIThIHIBI XKacayFa MyMKIHAIK Oeperi:

- OKBbIHBICHI OOWBIHINA CHIPKATTAHYIIBUIBIKTBIH CTAHOAPTTANFAH KOPCETKIITepl oien-
JKYMBICKepJIepiH eHOeKkke KaOlNEeTTIIH yakbITIIa JKOFAITyMEH ChIPKATTaHYIIBUIBIKTBIH
KOpPCETKIIITEPl epiiep *KYMbICKepJiepiHe KaparaHaa 0aChbIM eKeHIH KOPCeTTI,

- eHOeK eTy KalOlJeTIHeH yaKbITIIa aipbuTybl Oap ChIPKATTAHYLIBLIBIK KOPCETKILITEPl Kac
TonTapel ~ OOHBIHINA  KBI3METKEPJEPAIH  CANbICTBIpMaibl  TOOBI  SKYMBICIIBUIAPBIHBIH
CBIPKATTaHY I bLUILIK kepceTkimm 30-39 skac skoHe 40-49 xac TonrapsiHaa 100 sKYMBICIIBIHBIH JKbUT
OOlbl JKYMBIC I1CTEHUTIHAEPHIH CaHbl OOWBIHIIA CBHIPKATTAHYLIBUIBIKTBIH AHAFYPIBIM KOFaphI
KOPCETKIIUTEPiH  aHbIKTampl. S0  JKOHE OmaH  JKOFapbl  JKACTaFrbl  JKYMBICIIBUIAPIBIH
CBIPKATTAHYLIBUIBIKTBIH CaJIBICTBIPMAJIbI JKOFApPbl KOPCETKIIITEp! JKOFAPbl XKACTAFbl CO3bLIMAJIBI
aypyJsapabiH 6aceiM OosybIHA OAaIAHBICTHI OOJTYBI MYMKIH,

- CaJBICTBIPMANbl KOCINTIK TonTapAa eHOeKKke KaOUIeTTUNrHEH yakpITIia aipeutybl Oap
HAYKACTaHy KYMBIC OTLIIHIH YJIFAIOBIMEH TOMEHIEHII. bysl ChIHAKTaH ©TKEH JKYMBICUTBLIAPIBIH
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ar3acbl  KOJJIAHBICTaFbl OHIIPICTIK 3HUAHABUIBIKTAPFa  KOPFAHBII-OCHIMIETIII  TETIKTEPAIH
KaJIBINTACy bl €Ce0lHEH TYPaKThl O0ybIHA OaliaHBICTBI OOy Bl MYMKIH.

CoHBIMEH, KOPBITBIHABUIAH KEIreHAe, MeTaul KYpbUIBIMAAPBIH JKacay 3aybITbIHAA
JKYMBICIIBUIAPABIH  CHIPKATTaHy JEHreiiH Oarajay KoHE ChIPKATTAHYLIBUIBIKTBIH HETi3Ti
KOPCETKIIITEPIH TANAAy HOTHXKeNepl ©31HIIK MaFbIHAJIapAbl KOpceTel.
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HU.A. Amanxon, T.C. Kannaposa

Ounenka CcBsI3M CTeMeHM TSUKECTH M HANPSDKEHHOCTH  TPyda  pa0dOTHHKOB
NPOMBIILJIEHHOCTH ¢ YPOBHEM 3200J1€BA€MOCTH

AnHoTaums. B cratbe nmpencraBieHbl pe3yJbTaThl OICHKU CBSI3M  3a00JIEBAEMOCTH
MPOMBIIIJICHHBIX PabodMX CO CTETEHBIO TSKECTH M HAIMPSUDKEHHOCTH TPYAOBOrO Mporecca. A
TAK)K€ MPOBEICHA OLIEHKA CTEMEeHH TSDKECTH W HAMPSUKEHHOCTH TPYIOBOTO mpouecca y padbodmx
NPpU BBIMMOJIHEHUW PA3JIMYHBIX BUIOB HpOI/ISBOI[CTBeHHOfI ACATCJIIBHOCTH TIPHU HU3TOTOBJICHUU
METAJUIOKOHCTPYKIUI. YpOoBeHb 3a00/IeBa€MOCTH MMPOMBIILIEHHBIX pabounX MpoaHaJU3UpOBaHA B
3aBHCHMOCTH BO3PacTa, MOJa, TPYyAOBOrO cTaxka pabOTAOLINX U OLEHEHA B CBA3H C XapaKTEPHBIMHU
0COOEHHOCTSIMH TPYAOBOTO MpoLecca.

KiroueBble ca0Ba: CTeMeHb TSOKECTH M HANPSDKEHHOCTH  TPYAOBOrO  Mpolecca,
npoeCCUOHAIILHOE 310POBbe, (HAaKTOPBI MPOU3BOACTBEHHON CpEeIbl, BpEIHbIE YCIOBUS TPyIa,
ypOBeHb 3a00JIEBAEMOCTH C BPEMEHHOH yTPaTON TPyAOCIOCOOHOCTH.

LA, Amanzhol, T.S. Kapparova
Assessment of the relationship between the severity and intensity of work of industrial
workers and the level of morbidity
Annotation. The article presents the results of assessing the relationship between the incidence
of industrial workers with the severity and intensity of the labor process. The assessment of the
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severity and intensity of the labor process among workers when performing various types of
production activities in the manufacture of metal structures was also carried out. The level of
morbidity of industrial workers was analyzed depending on the age, gender, and length of service of
employees and evaluated in connection with the characteristic features of the labor process.

Key words: severity and intensity of the labor process, occupational health, factors of the
production environment, harmful working conditions, the level of morbidity with temporary

disability.
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T.5. AUMAKOBA, A.T. TAKUBAEBA, JIM. CYJITAHOBA, A. CYITAHMAXMYT
Kaparanaunckuit texandeckuii yausepcuret, Kaparanna, Kasaxcran

MOMCK OITUMAJIBHOM TEXHOJIOI'MH U3BJIEYEHUSA 20-THPOKCUIKIM30HA
W3 JIEB3EU CA®JIOPOBUITHOM (RHAPONTICUM CARTHAMOIDES (WILLD.) ILJIN ) C
TTIPUMEHEHUEM PA3JIMYHBIX METOJIOB DKCTPAKLIMU

AHHoTanmus. B cTatbe mpencTaBIEeHbI SKCIEPUMEHTAJbHBIE TaHHBIE [0 HCCIIEAOBAHHIO
KOpHEll u KopHeBHWIN JeB3en caduoposunHoni Rhaponticum carthamoides (Willd.) Tljin.
YCTaHOBIEHO, 4YTO NpPU NOBBILUEHWM MOJSPHOCTH  OBKCTpareHTa  u3Bjiekaemoctb  20-
ruapokcuskau3oHa (20E) U3 pacTUTENBHOTO CHIPhS 3aMETHO YBEJTMYHUBAETCS, YTO MOATBEPIKIACTCS
TaHHBIMH BBICOKO3(h(hEKTUBHOM KUIKOCTHOHN XpoMaTtorpadueit.

C wucronp3oBaHHEM (PH3HKO-XUMHUYECKUX METOMIOB AHAJIN3a OXapaKTEPU30BAHBI OCHOBHBIE
(yHKIMOHAIBHBIE TPYINBI HUCCIEAYEMOro OMOJIOTMYECKH aKTHBHOTO coenuHeHus. IlpemnoxeH
ONTHMAaJIbHBIN crtocod nmpousBonacTea 20E u3 ner3en cadiopoOBUAHON.

KaueBble cioBa: BBICOKOI(pQEKTHBHAS JKUAKOCTHAas Xpomartorpadus, skcrpakuus, HMK-
crekTp, Y P-CnekTp, SKCTPareHT.

Beenenue

B cBsi3u c mporpeccHpyrOIIEM POCTOM CIIydaeB MOOOUYHBIX NEHCTBHH W aJIeprHYECKHX
peakuuii TpPU UCIONB30BAHUM COBPEMEHHBIX CHHTETHUECKMX  IPEnaparoB, B IOCJIEAHHE
OECATUICTUS] HAMETWJIACh TEHACHLMS IIMPOKOrO  HCIOJBb30OBAHUS BELIECTB PACTUTEIBHOIO
npoucxoxkaenus [ 1,2].

Pacrenust cunTe3upyroT MHOKeCTBO BAC B TOM 4HCII€ CTEPOUIHBIX KOMIIOHEHTOB, PUCYIIHX
KaK JKMBOTHOMY MHpPY (XOJ€Bble KHCJIOTBI, KOPTHKOWABL, Oy(hanueHOINIbl, SKIUCTEPOUIE,
MOJIOBBIE TOPMOHBI), TaK WU CBOHCTBEHHBIE TOJIKO PACTUTENLHOMY (CEpAECYHBIE TIIMKO3UABI,
BUTAHOJIUIBI, CAMOHHUHBI, OpaccuHocTepouabl). Hanbosee mmupoko pacmpocTpaHeHbI B MHPOBOM
bnope — SKOUCTEPOUABI, KOTOpBIE SIBISIFOTCS aHAJIOraMHd TOPMOHOB JIMHBKH M MeTamopdosa
HACEKOMBIX. ODKIMCTEPOHIbI 10 XUMHYECKOH MPHPOAe MPUHAIJIEKAT K TOIHMOKCHUCTEPOUAAM C
THOPOKCHIIBHBIMUA TPYNIIAMH B CTEPOUIHOM SiApe M OOKOBOHM LEMH, LHUC-COWIEHEHHEM MEXIY
muktaMu A u B, comepxamumn 7-eH-6-oH xpomodopryro u 14-OH rpynmy. HawuGonee
XapaKTEePHbBIMH M PACIPOCTPAHEHHBIMH HX MPEACTABUTENSAMHU SBISIIOTCA 20-THIPOKCHIKIN30H
(20E) nnm sxaucrepoH, 24(28)-gerunpoMakucTepor A 2 U 2-Ie30KCHIKIN30H [3-4].

IIpoBeneHHbI OOUIMPHBIA XUMHUYECKMH CKPHHHMHT TII0Ka3aj, 4YTO (hapMaKOJIOTHUECKH
NEPCIEKTHBHBIM M ITPOMBILIEHHO 3HAYUMBIM PACTUTEIBHBIM ChIPbEM ISl BBIACIIEHHS aAalITOTeHOB
U3 Kiacca (UTOIKIUCTEPOUIOB OCO0OEe MeCTO 3aciy’kKuBaeT JeB3es caduopoBuaHas. bbiio
YCTaHOBJIEHO, UYTO B HA3€MHBIX OpPraHax JIEB3€H CoAepikaHue (PUTOIKIMCTEPOUIOB, B YaCTHOCTH,
SKIUCTEpOHA- 2B,3B,140,20R,22R ,25-rekcaruapokcu-54 (H)-xonecr-7-eH-6-0H (20-
ruapokcuskau30H win 20E,) comep KUTCsl B TOCTATOYHOM KOJUYECTBE, JJISI IPUMEHEHUH TaHHOTO
pacTeHus B (papManieBTHUECKUX LEJsIX [5,6].

B 510l cBsA3M 1enbl0 HacTosIEeH paboThl SIBUJIOCH ONpeAeNieHne Hanbosee MpOAyKTUBHOIO U
ONTUMAJILHOTO Croco0a 3KCTPAaKIMKU KOPHEH JieB3en cadopoBHIHON C MPUMEHEHUEM Pa3JInYHbIX
TEXHOJIOTUYECKUX TIapaMeTpPoOB, MAaHHBIE KOTOPblE B IEPCIEKTHBE MOTrYT OBITh TOJE3HBI IS
U3BJICUEHUs] OMOJIOTMYECKH aKTHBHOTO SKAUCTEPOHA, YTO MOMOXKET HANAAUTh npou3BoacTso 20E ¢
MUHUMaJIbHBIMHI SHEPTeTUUYECKUMH U SKOHOMUYECKUMH 3aTPaTaMu.

IKCNePpUMEHTAJIbHAA YACTh
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B KavecTse uccrefyemoro pacTeHuWs Ha Ko/nmnyecTBeHHoe cofepxaHue 20E mcnonb3oBanunch
KOPHM 1 KOpHeBMLa neB3en cadnoposmaHoii (Rhaponticum carthamoides (Willd.) Iljin) komnaHun
TOO «Planta» (Pecnybnuka KasaxctaH, r.LLIbIMKeHT).

Mpu onpegeneHnn ONTUMalbHbIX CNOCO60B K3BnedeHnss 20E pyKoBOACTBOBA/UCH U
MCNoNMb30BaN paHee ONy6MMKOBaHHbIE METOAbI 3KCTPaKLUWU IKAUCTEpPOHA W3 PasfinyHbIX BULOB
pacTeHunin gnopsl Pecnyb6nmkn KasaxcrtaH [7,8].

Cyxoe u3Menb4YyeHHOe cbipbe B cpefHeM pasmepe 8-10 MM ynakoBaHHOe MPOWU3BOAMTENEM
MOBTOPHO wM3Menb4yanuM [0 pasmepa 4vactuy 2-3 mMm. Kaxpaa Hasecka cocTtasnsna 5 rp. And
n3pneveHns 20-rugpoKCUIKAN30HA UCNOMb30BaNiCA TEPMUYECKUIA  MeToh 3KCTpakuuMu  no
TemnepaType KWMNEHWA pacTBOpUTENs Ha BOAAHOW OaHe C MCNOMb30BaHMEM 3TUNaleTaTa,
xnopogopma, X10pOPOPMHO-CNMPTOBON CMecu, 3Tunosoro cnupta (96,2%), BOAHOro 3TaHonNa
(70%) n n3onponnnoBoro cnupta. Kaxablil cnocob sKCTpaKUMmM neB3en NpPOBOAMNCS TPOEKPATHO.
lMony4yeHHble 3KCTPaKTbl C COAEpPXaHWeM pacTBOpPUTeNsa ynapuBaincb Ha pPOTaLUOHHOM
ncnaputene WP-1. TlonyyeHHble TryCcTble 3KCTPakKTbl MOMeELWanncb B CTEKAAHHYK Tapy W B
fJanbHelwem NpoBefeH KauyeCTBEHHbIN U KOIMYECTBEHHbI aHanus.

MK-cnekTpbl B TOHKOM C/0€ MOMy4YeHbl ¢ MOMoOLWbio npubopa Avatar 360 ESP (pucyHok 1),
onTnyeckasa cnekTpodoTomeTpus nsmepsanocb Ha Agilent Cary 60 (PucyHok 2).

PucyHok 1 NK-cnekTp 3aTaHOMbHOrO 3KCTpaKTa /1ieB3en cafopoBMaHON

PrucyHOK 2. Y®-cnekTp BOAHO-3TaHO/IbHOT0 3KCTPAKTa fieB3eun

KonnyecTBeHHbIN aHanu3 20-rmapoKCMaKAN30Ha B 9KCTpaKTax /ieB3en cadiopoBMAHON
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npoBoOAMACA MeTo4oM obpalweHHo-(azoBoli B3IXX (OP-B3IXKX, HEWLET PAC KARD
Agilent 1100 Series, aHanuTuyeckass KonoHka 4,6*150 MM, Zorbax SB-C18; nogsukHasa (asa
(M®):10% m3onponuaoBbIi cnupT, Y ®-aeTeKTpUpoBaHne Npu AAnHe BOMHbI 254 HM, TemnepaTypa
KONOHKK 200C, cKopocTb nogaun 3nwoeHta 0,75 ma/MuH, 06beEM BBOAUMONM MNpobbl 20 MKN)
nccnegoBaHo Hanu4une 20E (PucyHok 3,4).

PucyHok 3. XpomaTtorpamma 3TaHO/bHOIO 3KTpaKTa fieB3en cafpiopoBULHOM
(KonnuyecTBeHHOe cogepxaHue 20E 2,10 % )

PucyHok 4. XpomaTtorpamma M306yTaHONbHOIO 3KTpaKTa fieB3en ca10poBUAHOIA
(KkonnuecTtBeHHOe cofepxkaHue 20E 1,73%)

Pe3ynbTaTbl U 06CYXAEHNA

M3BecTHO, 4YTO cofepXaHue 3KAUCTepOHA B PacTUTE/IbHOM Cbipbe CWU/IbHO BapbUpYOTCH B
3aBMCUMOCTM OT TEXHONOTMU W METOAOB 3KCTpakuuwu. B 3Toli CBA3W, NMPOBELEHO MCCNefoBaHue
9KCTPaKTOB /1eB3eM TMOJIyYEHHble Pas3/IMyHbIMKM  Croco6ammn  3KCTpPakuMuM Ha CofepXxaHue
6uonornyeckn akTUBHOro 20-ruipoKCUIKAN30Ha.

B paboTe npuBeAeHbl UCCNEA0BaHMA MO ONTUMWU3UPOBAHHLIM cnocobam akcTpakuum 20E u3
KOPHeiA N KOpPHEBULY, NEeB3eWM Ha OCHOBE TePMUYECKOM 3IKCTpakuuMuM C NPUMEHEHWEM pasInYHbIX
OpraHMYecKux pacteoputenein. Bbl6Op 3KCTpareHTOB OCHOBbLIBA/IM HAa HECKOJIbKMX MnapameTpax.
Kak u3BecTHO [ANA W3BNeYEHUA (UTOIKAUCTEPOUAHbLIX COELMHEHUA B MUPOBON MNpPaKTUKe B
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OONBILIOM KOJHYECTBE HMCIOJB3YETCs MUINEBOH PACTBOPUTENb 3THJIOBBIA CIHUPT JHOO €ro BOAHBIC
pPacTBOpPBI, KOTOpBIE HETOKCUYHBI JII YEJIOBEUECKOrO OpPraHM3Ma M IIUPOKO MPUMEHSIOTCS B
(bapMareBTHUECKON MPOMBIILIEHHOCTH.

Jlns cpaBHeHus usBiekaeMocT 20E Takke ObLTH UCTIONB30BaHBI OPraHUYECKHE PACTBOPHUTEIH
STUNALETAT, XJOPOPOpM, H300YTHIIOBBIA CIUPT, KOTOPBIE MOIYT BBICTYNAaTh B KadyeCTBE
aJbTEPHATUBHBIX SKCTPAr€HTOB.

OnHUMU 3KCTIpECC METOOB HASHTH()UKALNN ONOJIOTHYECKH aKTUBHBIX COSTUHEHHH SIBIISTFOTCS
HUK-, Y®-cnekTpbl HpU KOTOPBIX BO3MOXKHO MPEABAPUTENBHOE OINPEACICHHE OTHOCUTENBHBIX
(YHKIMOHANBHBIX TPYMI B COCAMHEHUSX. B HaHHOM ciydae HajJu4ue TI0JIOC BAJCHTHBIX
xonebanuii no naHHbiM MK-criekTpa BOJAHO-3TAHONBLHOIO SKCTPAKTa JeB3eH (Vmax cM1): 598, 640,
756, 910, 1003, 1057, 1111, 1182, 1261, 1377, 1466, 1577, 1639 (C=0), 1731, 1743, 1894, 26609,
2928, 3445 (OH). Hanuuue monocel norjomenust 1639 ¢cm™! B skcrpaxTte xapaktepHa ans A’-6-
KETOrpyHIUPOBKH, TakKe CUTHaj 3445 cm™! cBuaeTeNnbCTByeT 0 HAMMUMU MMAPOKCHIBHOM TPyTIbI
npucye s coenuHeHnid gurocrepounnoit npuponsl. 1o nanaemM Y®-cnekrpa obHapyskeHO 4
curHana 192, 198, 200, 244, 290 Hm. Hanuuue ontuveckoid mjaoTHOCTH 244 HwMm 1o AaHHBIM
JIUTEPATYPHBIX UCTOYHUKOB JEMOHCTPUPYET HAIMYUE KETOTPYIIIbl CONPSIKEHHAsi ¢ HEHACBIEHBIM
LUKJIOM, T€M CaMbIM PYKOBOACTBYSACH NaHHBIMH HK-, Y®-CniekTpOB MOXKHO NPEANONOXKUTE O
HAJIM4YUU UCCIIEy EMOIO COCTUHEHMUSI.

Pe3ynbpTaTel KONMYECTBEHHOIO aHAIN3a COAEPIKAHUS SKAUCTEPOHA B 3aBUCUMOCTH OT METOAOB
W3BJICUYCHMS U OT BUJIOB U KOHLIEHTPALUU SKCTPAreHTa B UCCIEIOBAHHOM TaKCOHE MPENCTABJICHEI B
HIDKETIPUBEICHHOH Tabmune 1.

Tabmuua 1. KomuuectBennoe conepskanue 20E B sKCTpakTax JeB3en

Ne HaumenoBanue oOpasna Macca Temneparypa | KonudecTBeHHOE
5KCTpPAaKTa B B rpaaycax °C | conepsxanue 20E B
p. %
1 DTHUNALETaTHBINA SKCTPAKT 1,0 77 0,79
2 X10pohOpMHBIH SKCTPAKT 1,2 61 0,81
3 XnopodopMHO-CITUPTOBOIMA 0,9 80 1,50
skcTpakt (1:1)
4 Bonno-3TanonsssIi (70%) 1,7 80 1,66
SKCTPaKT
5 OTaHONbHBIN 3KCTPAKT 1,1 78 2,10
(96,2%)
6 H300yTaHONBHBIN SKCTPAKT 0,6 105 1,73

Kax BUAHO U3 BBIIENPUBENESHHON TaOJIUIBI, BO BCEX O HKCTPAKTaX OOHAPYIKEHO COAEpKaHUE
SKIUCTEPOHA, YTO JOKa3biBAET O BBICOKOW A(P(PEKTUBHOCTH  HCIOJB30BAHUS  JIEB3EH
ca(pIOpOBHIHON, KaK OCHOBHOTO MPOMBIIIJICHHO-3HAYMMOTO HCTOYHHKA  BBIIIEYKa3aHHOM
CcyOCTaHIINH.

Haubonee onTUMalbHBIM pacTBOPUTENEM Uil U3BJIeYeHHUs] 20-THOPOKCHAKIU30HA IO
nanHbIM BOXX siBsieTcst akcTpakiiys 300y THIIOBBIM CIIUPTOM B AKCTPAKTE KOTOPOT'O COMEPIKUTCS
2,10 % skamucTepoHa, Takke skcTparupoanue 96,2% stunosbiM cnptoM (1,73%). Ho, Ha Ham
B3IJISI7] ONTHUMAJIbHBIM SIBIISIETCSI METOJT SKCTPAKINK JieB3er 96,2% 3TaHOJIOM, KOTOPBIN MTOJTHOCTBIO
COOTBETCTBYET MEXKAYHAPOAHBIM CTAHAAPTAM HaAJIekalell mpou3BoacTBeHHOH npakTuke (GMP) B
yCIOBUAX (papMaleBTUYECKOrO MPOU3BOJACTBA M HCKIFOYAE€T UCIOJb30BAHHE TOKCHYHOTO W
JOPOTOCTOSIIIIETO PACTBOPUTENS N300y TUIOBOTO criupTta. [IpumeHenne stunanerara u xjaopodopma
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KaK ONTUMAJbHBIX SKCTPAreHToB is u3BjiedeHus 20E He mokaszanu NOJDKHOTO Pe3yJibTara, TaKkKe
CTOUT OTMETHTh UX TOKCHYHBIE CBOMCTBA, TEM CAMBIM aBTOMAaTHYECKH HCKIIOYAIOTCS B Ka4eCTBE
pacTBOpUTENIeH AJIs MOJNYYEeHHUs IEHHOTO OMOJIOTUYECKH aKTHBHOTO SKIUCTEPOHA.

Ha ocHoBaHMM TPOBENEHHOTO HCCIIEOBAHMS ONTUMAJBHBIX CIOCOO0OB 3KCTpakmuu 20-
TUIPOKCHAKIN30HA MOXKHO C YBEPEHHOCTBIO CKa3aTh O LEIeCOOOPAa3HOCTH MPUMEHEHUS JIEB3EH
capiopoBugHOW B KadectBe wucTouHuka 20E W UCHONB30BAaHUE ONTUMAJIBHOIO METOMAA
TePMUYECKON 3KCTPAKLUU AJIST TIPETapaTHBHOTO XPOMAaTOrpaupoOBaHUs SKIUCTEPOUIOB TOTOBOM
cyOcTanmuu anst papMaleBTUYECKUX LeIel, a TakKe B JaJTbHEHIIEM WX MPUMEHEHHE B Ka4eCTBE
CyOCTpaTOB i TOJMYYEHHUs] KaK HEOPTAHUYECKUX M OPraHUYECKUX KOMILUIEKCOB M UX XUMHUYECKU
MOIU(PULIMPOBAHHBIX (POPM, YTO MPEANIONATaeMO YBEJIUMYHUT X OUOJIOTMYECKU aKTUBHBIE CBOWCTBA.
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(Willd.) Iljin) 9p TypJi Tacliaep apKbLIbI 661N ATy TEXHOJIOTHSICHIH OHTANJIAHABIPY
Anpgarna. Makanana Mapammen Tambeipel Rhaponticum  carthamoides (Willd.) 1ljin
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JKOFapblIaybl HOTHXKECIHAE ©CIMIIK-IIUKi3aThiHaH 20-ruapokcuykan3oHasl (20E) Oeminm ambiHy
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KacHeTi alTaplbIKTall JKOFApbUIANTHIHABIFEI aHBIKTANAbl. JKOFapbl 3(PQPEKTHBTI CYHBIKTBIK
xpomartorpadust 9iCIMEH TOJBIKTAl TOJEHACH].

OU3UKO-XUMHUSIJIBIK TAJIAy OAICTEPiH KOJAAHA OTBIPBIN, 3€PTTEIreH OHONOTUsIbIK OenceHl
KOCBUIBICTBIH HEri3r (YHKIMOHAJIABIK TONTapbl cHmaTrrajiansl. Mapanmen TaMbelpeiHaH 20E
OHJIPYIiH OHTAIIIbI 9/1iCl YCHIHBLIFaH.

Tyiiin ce3nep: JKorapel 3(dexkTuBTI CYHBIKTBIK XpoMaTorpadus, sxcrpakuus, MK-crmekrp,
YK-cnektp, epiTKiin

T.B. Aimakova, A.T. Takibaeva, L. Sultanova, A. Tusupova

The search for the optimal technology for extraction of 20-hydroxyecdysone from Leuzea
safflower (Rhaponticum carthamoides (willd.) iljin) using different extraction methods

Annotation. The article presents experimental data on the study of the roots and rhizomes of
the safflower leuzea Rhaponticum carthamoides (Willd.) 1ljin. It was found that with an increase in
the polarity of the extractant, the recoverability of 20-hydroxyecdysone (20E) from plant raw
materials noticeably increases, which is confirmed by the data of high-performance liquid
chromatography.

Using physicochemical methods of analysis, the main functional groups of the investigated
biologically active compound are characterized. An optimal method for the production of 20E from
safflower leuzea is proposed.

Key words: high performance liquid chromatography, extraction, IR-spectrum, UV-spectrum,
extractant.
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THE INTERNET AND ITS IMPACT

Abstract. The article discusses various applications of the Internet and its capabilities. Its
positive and negative aspects of its use are revealed.

Key words: Internet, information, social networks.

Many generations of our ancestors used the only means of accumulatingstoring and
transmitting information orally. With the advent of paper, the invention of the typesetting type and
the printing press, and then the printing machine, the spread of the printed word became
widespread. With the advent of electronic communications in the 20th century, the nature of the
media - and in fact life in general - has changed dramatically. A significant role here is played by
such a phenomenon as the global Internet network, about the many-sided influence of which there
is now a lot of debate.

The Internet has gained a lot of importance in modern society. According to the rules of
modern society, it is almost impossible to exist without using Internet resources. Internet use is a
global time saver, but it cannot be denied that excessive Internet use can affect our psyche. No
wonder there is such a saying: "everything is good in moderation." An excessive addiction to the
Internet can have a detrimental effect on various areas of our life, and subsequently cause Internet
addiction.

In recent years, with the development of computer technology, the Internet (as well as
computers in general) has become more and more dominant, both quantitatively and qualitatively.
The number of global network users is growing every day.

In qualitative terms, the new "infection" is absorbing more and more spheres of society and
individual life. This is the media, and commerce, and politics, and the entertainment industry, and
tourism, and shopping, and much more. The unprecedented freedom of transmission and acquisition
of information makes us look at the world around us with completely different eyes. The use of new
methods of production management increases the efficiency and productivity of labor, changes the
structure of social values. Education is entering a new level. Previously unknown forms of it
appear, for example, remote. It's getting harder to hide, it's easier to find out But what is more
relevant - the Internet has captured the holy of holies, one of the first and fundamental human skills
- interpersonal communication. There are no more barriers - distance, time, personal complexes are
a thing of the past. You can be anyone and communicate with anyone.

Once upon a time, it was the communication of people that served as the strongest impetus for
the development of civilization, now it seeks to move to a significantly new level. But will this be a
new big step in progress, or vice versa - will it lead to the degradation of human civilization?

The influence of the Internet on people immersed in its "depth" cannot be overlooked. It can be
positive or negative, but ignoring its existence is simply unacceptable.

The term "Internet Addiction Disorder" (IAD) was coined by New York psychiatrist Ivan
Goldberg, meaning by this expression not a medical problem like alcohol or drug addiction, but
behavior with a reduced level of self-control that threatens to supplant normal life. Addiction in the
medical sense is defined as an obsessive need to use a habitual substance, characterized by
increased tolerance and severe physiological and psychological symptoms. "Increased tolerance"
means, in fact, addiction and resistance to more and more doses. When using the Internet, of course,
no "familiar substance" appears in the literal sense of the word. Therefore, the nature of addiction is
somewhat different than when using alcohol and drugs. "Habitual substance" tends to integrate into
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the human metabolism, therefore, along with psychological, physical (physiological) dependence
arises, that is, a need, craving at the level of the organism.

It should be noted that our task does not include consideration of the physical impact of the
Internet on a person (fatigue, visual impairment, as an extreme case, chronic lack of sleep and
malnutrition - by the way, factors are mainly negative), interest is mainly in the study of the socio-
psychological sphere of influence The Internet.

Psychologists believe that if any activity expands its powers in your life, then it is addiction.
Especially if she begins to dominate at the expense of social connections and natural needs.

Thus, summarizing all of the above, the following series of symptoms of Internet addiction can
be distinguished.

Psychological symptoms:

» Well-being or euphoria at the computer.

* Inability to stop.

* Increase in the amount of time spent at the computer.

* Neglect of family and friends.

* Feelings of emptiness, depression, irritation not at the computer.

* Lying to employers or family members about their activities.

* Problems with work or study.

Physical symptoms:

» Syndrome of the carp canal (tunnel damage to the nerve trunks of the hand, associated with
prolonged muscle overstrain).

* Dry eyes.

» Headaches like migraine.

*Back pain.

* Irregular eating, skipping meals.

* Neglect of personal hygiene.

« Sleep disorders, changes in sleep patterns.

People who live their lives on the Internet often need social support, they have great difficulties
in communication, they experience dissatisfaction, low self-esteem, complexes, shyness and a
number of other various problems of this kind. Unfortunately, the Internet is able to solve almost all
such problems, providing virtual life (where you can make yourself absolutely anyone, that is, make
all your dreams of your own exclusivity come true) instead of real life, to which such a person
simply turns out to be unfit. Practice shows that such people are in a hurry to leave for a safe
environment for them, in a life where they have no obligations. Over time, such a way of life and
thinking permeates all levels of their reality, and the result is that a person acts, lives and thinks in a
completely different way. The approach to solving various life problems is changing [3].

For successful treatment, it is necessary that a person realizes that he is sick, after which
attempts are made to rid the patient of his complexes, which are often the result of an inferiority
complex and the cause of Internet addiction. It is also very effective to switch a person's attention to
his family or to teach various social skills.

How to get rid of Internet addiction? First of all, you should bring your lifestyle to a certain
balance. It should have something interesting besides the Internet. It would be appropriate here to
refer to sports, tourism, music, art photography. Any hobby that takes up a lot of time, but outside
the Web.

Internet addiction, or Internet addiction, is a real phenomenon. Internet-dependent users need
qualified psychotherapeutic help. The group of “Internet residents” is dominated by people with
unrealistic and undifferentiated demands for themselves, discriminating against their own I, feeling
some distance between themselves and others and trying to compensate for the lack of a sense of
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closeness and mutual understanding with exaggerated ideas about their own independence , as well
as refusal to follow generally accepted norms [2].

The main danger here is that the real space will begin to take place inside the virtual, trying to
swap places with it. And this is already very dangerous.

But all the same, let's hope that in the development of civilization common sense will prevail
over all the possible negative consequences of the latest technologies created by the human mind.
So let the Internet enter your life and work, but not capture your will and mind.

What the world wide web will become for each individual person and for you personally,
depends on you. Modern technology provides tremendous opportunities, and you just need to use
them for your own good.
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HCIIOJIb30BaHU.
Karuesbie ciioBa: MHTEpHET, HHQOPMALHS, COLMANBHBIE CETH.
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B.M. ®OMMUIIIMHA!, A.T. TYJIEHBEKOBA?
"Xepconckuil HaMOHANBHBIN TEXHUYECKUH YHUBEPCHTET, T. XepcoH, YkpauHa
’KaparaHauHCKHil UHIy CTpUanbHbIi yHuBepcuTeT, I. Temupray, Kaszaxcran

HEOBXOIMMOCTD YIIPABJIEHUA B3AUMOOTHOIIEHWAMU C KJIMEHTAMH B
BAHKAX ITPU PEAJIM3ALIMU KIIMEHTOOPUEHTHUPOBAHHOU CTPATEI' MU

AHHoTanus: B crarbe 00OCHOBaHa aKTyaJbHOCTh KJIIMEHTOOPHEHTHUPOBAHHOIO IOAXOAA K
YOPABICHUIO KOMMEPUYECKHMM OaHKOM, BBIACIECHbI YCJIOBHS, HEOOXOMUMBIE Ui COOTBETCTBHUS
nonodHoit crparernn. PaccmoTpena cnenuduka texnonornn CRM kak HHHOBALIMOHHOW CTPATETHH
yOpaBJICHUs B3aUMOOTHOLICHWSMU C KJIHEHTaMH OaHKa, CrocoOCTBYIOINEH aBTOMATH3AINU
nporiecca mpoaax OaHKOBCKUX MPOAYKTOB, ONTUMU3ALINHN 3aTPaT HA padoTy C KIMEHTCKON 06a30i u
MOBBIIIEHUIO €€ JTOXOIHOCTH, & TAKXKE KaK MyTh K MIOCTPOCHUIO KIIMEHTOOPHEHTUPOBAHHON MOIEIH
padotel Oanka. HccnemoBanbl CIOCOObI YNpaBJIEHUs] B3aMMOOTHOLICHMSAMH C KIHMEHTaMH.
IIpencraBneHsl (pakTOpbl, OT KOTOPBIX 3aBUCHT IPOLIECC OOCITY)KMBAHUS KIHMEHTOB B OaHKax.
Omnncanbl HOBble BesTHUS B OaHKOBCKOHM cdepe ¢ TOUKM 3peHust riodanbHOW mudppoBH3aLny,
OTMEYEHbl IEePBOHAYANbHBIE TMPOSBICHUS peanusanuu nporpammel Lludposoii Kazaxcran.
Cdopmynuposanbl BeIBOABI 0 HeoOxoaumoctu CRM.

KawueBble ca0Ba: KIMEHTOOPHEHTHUPOBAHHOCTb, YMPABICHWE B3aMMOOTHOLICHUAMH C
kiarentamu (CRM), OaHK, KJIMEHT, MApKETUHIOBasl CTpaTeTnsl, TH(YPOBU3ALINS.

@opMUpPOBaHME M PaA3BUTHE YCTOWYMBOW MOAENU pPOCTa HALMOHAJIBHON 3KOHOMHUKH
HEPa3pPbIBHO CBS3aHO C YKPEIUICHHEeM OAaHKOBCKOH CHUCTEMbI, BBICTYMAKOIEH BaKHEUIITUM 3BEHOM
(uHaHCOBOTO phIHKA [1].

SBnsisick (PMHAHCOBBIMU MOCPEAHUKAMH MEXKAY CYyOBEKTAMHU PBIHOYHBIX OTHOIIEHWH, OaHKU
BBICTYIAIOT HEMOCPEACTBEHHBIMU YYaCTHUKAMU (PUHAHCOBOTO pBIHKA, YTO B  YCJIOBHSIX
HECTaOMJIPHOCTH  MHPOBOH  (PMHAHCOBOM CHUCTEMbl aKTyaIM3HPYeT 3a[a4yd  yIPaBJICHUS
JMKBUAHOCTBIO, HAJIE)KHOCTBIO M KOHKYPEHTOCIIOCOOHOCThIO OAHKOB Ha OCHOBE Pa3BHUTHUS PBIHKA
MapKETUHTOBBIX YCIYI M TIOMCKA HOBBIX HHCTPYMEHTOB YIOBJIETBOPEHHUS CIPOCA, a TaKKe
o0ecrieyeHrs1 yCTOMYUBOTO MPEIJIOKEHUS] PECYPCOB M HOBBIX MPOAYKTOB ISl KIIUEHTOB.

baHkHM yaep:KMBalOT CYyILIECTBYIOIIMX KJIMEHTOB M TPHUBJICKAIOT MOTEHIUAJIBHBIX, Npeaaras
HOBBIE€ OOBEKTBI, MPOAYKTHI M yCIYTH, YTOOBI COXPAHHUTb, & TAKXKE YBEJIUYHTH CBOIO TO3UIUIO HA
peiHke. CeromgHsi kimeHT Oonee TpeOOBaTeNeH, aHAJUTHYEH M OCBEIOMIIEH O CBOUX IpaBax.
ITosTomy mepen OaHKOBCKUM CEKTOPOM CTOHMT HEMPOCTast 3a/1a4a - IEPECMOTPETh BCE CBOU paboune
MOJIyJIH, TOBBICHUTH YPOBEHb HABBIKOB, TEXHOJIOTMH M TIOJUTHK, YTOOBI OHH OBUIM CHOCOOHBI
NPOTHBOCTOSATh KOHKYPEHTHOH cpene B Oyaymem.

WUnpuBunyanpHble KIMEHTHI OOBIYHO HCIONB3YIOT OaHKM sl  TakuX YCIyr, Kak
cOeperarenbpHble U TEKyIIHUE CUETa, UMOTEKA, KPEIUThl (HampuMep, NOTPeOUTENbCKUE, SKUIHIITHBIE,
aBTOMOOWJIBHBIE W O0pa3oBaTeNbHbIE), NEOETOBbIE KAapThl, KPENAUTHBIE KapThl, JEMO3UTaPHBIC
yCIIyTH, CPOYHBbIE BKJAIbl, WHBECTHLMOHHbIE KOHCYJBTALMOHHBIC YCIYTH (IUII COCTOSITENbHBIX
busnyeckux nmun) U T. 1 [2].

Jlo snoxu MHuTepHeTa moTpeOuTeNn B OCHOBHOM BBIOMpanu CBOM OAaHKH B 3aBUCHUMOCTH OT
TOT0, HACKOJIBKO yAOOHO OBLIO PacroyioKEHHe OTAENeHHH OaHKa MO OTHOIIEHHWIO K MX JAOMY WU
oucy. C mosiBneHNEM HOBBIX TEXHOJOTHI B OAHKOBCKOM OM3HECEe, TAKUX KaK MHTEPHET-OAHKUHT U
OaHKOMATHI, TeMepb KIUEHThl MOTYT CBOOOMHO BbIOMpATh JOOON OaHK Ui CBOMX OINEparuil.
Takum oOpas3om, KiMeHTCKas 0a3a OAHKOB YBEIMUYWJIACH, & TAKXKE YBEJIUYWINCHh BO3MOXKHOCTU
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K/IMEeHTOB Mpu Bbl6ope 6aHKOB. V3-3a BbIHYXAEHHON KOHKYpeHUUW 6aHKU CTaHOBATCA 60nee
TEXHONOTMYHBIMU U OPUEHTUPOBAHHBIMU HA K/IMEHTOB.

CeKTOp  PO3HMYHOro  6GAHKOBCKOIO  0OOCNYXWBAHUA  XapaKTepusyeTcs  ClefyroLumu
npu3HaKamu:

* HeckonbKO NPOAYKTOB (4en03nTbl, KPeAUTHbIE KapTbl, CTPpaxoBaHWe, UHBECTULUN N LeHHbIe
bymarm)

* HeckonbKo KaHanos pacnpocTtpaHeHus (call-ueHTp, gunman, MHTEPHET U TEPMUHANDI)

* Heckonbko rpynn KnaveHToB (NOTpebuTenbekue, Masblil 6U3HEC U KOPNopaTUBHbIE)

CerofHa y K/MEHTOB MHOM0 OXMWAAHWA OT 6aHKa, TakKuX Kak: 06CMy>XXMBaHME MO CHUXEHHOMN
CTOMMOCTH; ycnyra «B /il060e Bpems B 11060M MecTe»; UHAUBUAYaNbHOe 06CNyXUBaHMe.

Mpwn yBennyeHUn Konmyectsa 6aHKOB, MPOLYKTOB W YCAYT U NMPAKTUYECKU HY/eBbIX 3aTparax
Ha Mepexof K/AWeHTbl JIerKO YXOAAT B [Apyroi 6aHK BCAKUIA pa3, Korga Haxogat 6onee
KayeCTBEeHHbIe YCNYTrX ¥ NPOAYKTbl. BaHKam C/I0XXHO HalTW HOBbIX K/MEHTOB U, YTO 601ee BaXKHO,
COXPaHUTb CYLLECTBYIOLLMX.

Tenepb 6aHKaM HY>XXHO BbISACHUTb, 4YTO NpojaBaTb, KOMY MNpojasaTb, KOrga npofaBaTtb, Kak
npojaBaTb WM KakK  OTAMYATbCHA,  4TOObl  MOBLICUTb  MPUOBLIILHOCTL.  Heobxogmmo
AnddepeHumpoBaTbes, [f006aBnAs  LONOMHWUTENbHbIE YCNYTW, TNPeaNoXeHUs U BbiCTpauBas
[JONITOCPOYHbIE OTHOLUEHMS CO CBOMMW K/IMEHTAMM C MNOMOUWbl 6ofee  UHAWBUAYANbHbBIX
MPOLYKTOB, YNYYLIEHHbIX MPEASIOKEHNIA, MepPCOHANN3MPOBAaHHbIX YCAYr U MOBbILIEHHOMN
JOCTYynHOCTU. baHkam Takxe crnefyeT BbISIBNATb KAWMEHTOB W MPOAYKTbl, KOTOpble Obliv Obl
Hanbonee nNpubLINBHBIMKA, W HaUeNMBaTb 3aKa3uMKOB Ha YyCNyru, KoTopble Haubosnee
COOTBETCTBYIOT WX NOTPeOHOCTAM, U 06CNyXuBaTb MoTpedbuTenein ¢ 60nblieli 3KOHOMUYECKOM
3 (heKTUBHOCTbIO. TpebyeTcA BbLIACHUTbL MYTW MOBbIWEHUA YAOB/IETBOPEHHOCTU KJ/IMEHTOB, 4TO
BeZeT K MOBbIWEHUIO UX NoansHOCTY [3].

KNneHTOOpNEeHTUPOBAHHOCTb KOMMAaHWW MpeacTaBnseT cob60i  MHCTPYMEHT ynpas/eHus
B3aVIMOOTHOLWEHUAMWU C K/IMEHTAMW, HaLeNeHHbIi Ha MOAy4YeHWe YCTOMYMBOW npubbinn B
[JO/ITOCPOYHOM Mepuofe 1 6a3npyrowWwmiics Ha TPeX KpUTepusax: K/oueBas KOMMETeHUWs, LefeBble
KNMEHTbI 1 PaBEHCTBO MO3nNLNIA [4].

KniouyeBoi KOMMETEHUMEN ABNAETCA cneuupuyecknin  cnocob AOCTUXKEHMA KOMMNaHMWen
TpebyembiX pe3ynbTatoB ¢ 60Mbwel 3PHeKTUBHOCTbIO, 4YeM KOHKYpeHTbl. OHa fBnsetcs
KOHKYPEHTHbIM MPEUMYLLECTBOM, OKa3blBalOWMM BAUSHUE HA MNPeANnoYTeHUs KWeHTa. B
opraHu3aumm He MOXET OblTb MHOIO K/HOUEBbIX KOMMNETEHUWIA, HO npu 3TOM UX (OPMY/IMpPOBKa
[JO/DKHA ObITb NpefenbHO KOHKPeTHON, fatwoleli 04HO3HAYHOEe MpefCcTaBNeHne O NpenmyLLecTse
[JaHHOW opraHu3aumn. KnoyeBOM KOMMeTeHUMEeW KOMMaHUU MOXEeT CTaTb KOHKYPeHTHOe
NPeMMyLLecTBO MNPOAYKTa, CUCTEMa YMpaB/ieHUs acCopTUMEHTOM W TOBapHbIMK 3anacamu,
NHPPaCTPyKTypa OOCNYXWBAHUSA  KIUEHTOB, METOAbl CTUMY/MPOBaHWA cObITa, a Takxe
HEYKOCHWUTENbHOE BbINOJIHEHME 0653aTeNbCTB MO CPOKaM M 06beMaM OKasaHus YCayr M nocTtaBoK
TOBapa.

LieneBble K/AWEHTbl - 3TO OrPaHWYEHHbIN MepeyveHb KI/MEHTOB WM KAWMEHTCKUX Trpynn,
MPUOPUTETHBLIX A7 KOMNaHUM B [O/rOCPOYHOW nepcrnekTnBe. XapakTepucTUKKU LieNneBbiX
K/IMEHTOB  [O/MKHbI  OblTb  (DOPMasn30BaHbl, COOTBETCTBOBATb  OCHOBHbIM  KPUTEpUAM
CerMeHTUpOBaHMA LeneBblx rpynn. K cneunguyeckum noTpebHOCTAM LeneBbiX TPynn MOXHO
OTHECTM 0Ccobble TpeboBaHMA K MPOAYKTY, COMPOBOAUTENbHLIM AOKYMEHTaM, cnocobaM 1 cpokam
onnatbl U AOCTaBKW. TakXe KAMEHTOM MOryT 6biTb BOCTPe6OBaHbl LOMOJIHATENbHbIE CEPBUCHI U
[JOMONHUTE/NbHAA OTYETHOCTb.

PaBeHCTBO NO3ULWIA, NN NapTHEPCTBO, ABAETCA KPUTEPUEM, XapaKTepPU3yHoLLMM OTHOLLEHMNS
MeXAy MOCTaBLIMKOM W KAUEHTOM, NpW KOTOPbIX OTCYTCTBYET CO3HaTeNbHOe WAW Cny4ainHoe
LOMUHUPOBaHME OAHOW M3 CTOPOH Ha N060M 3Tane B3aMMOOTHOLUEHWA. T1pn 3TOM NapTHepPCKue
OTHOLUEeHUA NoApasyMeBalOT AOCTATOUYHYHO CTerneHb OTKPbITOCTU NPoAasLa v NokynaTens.
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CyuiHoCTb KNMEHTOOPUEHTUPOBAHHOM MapKeTUHIOBOW cTpateruu (cTpaterun
KIMEHTOOPUEHTMPOBAHUNSA) 3aK/TKOYAETCA B TaKUX 3NeMeHTaX, Kak (puc. 1):

- OpveHTauusa Uuenei n BCel AeATENbHOCTU Ha KAMEHTOB, 3a()MKCMpOBaHHas B MuUcCUM,
LLleHHOCTAX, CTpaTernn v NO3nLMOHMPOBAHUN KOMMNAHWK;

- onpejeneHne MOTPeOHOCTEN KAMEHTOB M TMOKOe pearMpoBaHMe Ha W3MEHEHUA B WX
noBefeHUN;

- c03fjaHMe TaKoro noTpebUTeNbCKOrO0 OMnbiTa Ha Kaxaom aTtane (customer experience),
KOTOpbIn OyaeT (hopMMpoBaTb UX YAOBNETBOPEHHOCTb M NPeABOCXULLATL OXUAAHNS;

- Haue/leHHOCTb Ha A0NTOCPOYHbIE OTHOLWIEHMUA C MOTPeOUTENAMN.

PucyHok 1. KnneHTOOpMEHTMPOBaHHAA MapKeTUHIoBasa cTparerus

Llenblo  KNMEHTOOPUEHTUPOBAHHOW MapKeTUHIOBOW CTpaTerunm ABASETCH NpUBJEYEHNE
K/IMEHTYpPbI, pacluupeHne chepbl cObiTa yCNyr, 3aBoeBaHWe pblHKa, POCT NoJiyyaemMoir NpuobbIu.
OTctoga OrpomMHOEe 3HauyeHWe MapKeTMHroBoil paboTbl 6GaHKa, cogepXkaHuWe W LUenuM KOTOpol
CYWeEeCTBEHHO W3MEHAOTCA B MOCNefHee BpeMsA MNOL BAUAHMEM Pe3Ko Yycunusarolleics
KOHKYPEHUUN Ha (PUHAHCOBbLIX PbIHKAX U MOAU(PULMPYEMbIX OTHOLUEHWIA Mexay OaHkamu u
KnueHtamu [1].

YnpaBneHve B3auMOOTHOWeEHUAMM C KnveHTamm (Customer Relationship Management -
CRM) - aT0 cTpaTermyecknin noaxos K BefleHnt0 6usHeca, Npy KOTOPOM rnaBHas pPosib OTBOAMTCSA
KnneHty.  Cneumdmka  npeanonaraetT  BbiCTpaMBaHwe B OpraHu3auunm  MexaHU3MOB
B3aVMOOTHOLIEHWI C KAWEeHTaMu, MpU YCNOBUW, YTO WX MOTPeOHOCTU HafeneHbl HauBbICLLIUM
NPUOpPUTETOM ANA NpeanpuaTus. [laHHas opueHTaumns Ha KneHTa 3aTparnsaet o6LWyo cTparervio
opraHusaunn, a Takxe CTPYKTYpPY, KOPMOpaTUBHYI KynbTypy, BCe MPOLECcCh 1 onepauuu 6usHeca
[5]. CRM B nepByl o4vepefb O06CNYXMBAET BCe B3aMMOLEWCTBMA C KAMEHTaMU WK
MOTEHLMANbHBIMY K/IMEHTAMUN Yepe3 HECKO/IbKO TOYeK COMPUMKOCHOBEHMUSA, BKIOYas VIHTepHerT,
oTAeneHue 6aHka, call-UeHTp v gpyrve KaHasabl pacnpoCcTpaHeHus.

YnpaBneHve B3aMMOOTHOWeHUAMM C  KaneHTamu (CRM) MoXeT nomoyb 6GaHkam
cnefylowmnmm cnocobamm, npeactaBneHHbIMy B Tabnuue 1.
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Tabmuua 1. CiocoOwr YnpaBieHus B3auMOOTHOIEHUsIMU ¢ KineHTamu (CRM)

Cnocob Ocobennoctu
YnpasneHue CRM nomompto Ympasnenus KamnaHusiMu aHalIu3UpyeT AaHHbIE U3
Kamnanusimu BHYTPEHHHUX NPUIOKEHUH OaHKOB WJIM UMIIOPTHUPYET JAaHHBIE U3 BHEIIHUX
(Campaign NPWIOKEHUHA JJIi OLEHKH MNPUOBUIBHOCTU KIHUEHTOB W Pa3pabOTKH WX
Management) NOJHBIX TPOQUIEH C TOYKH 3PEHUs] WHIWBUAYAJIbHBIX MPEANOYTCHUH B
OTHOILIEHNH 00pa3a >KU3HHU, YPOBHS NOXOJAa W APYTHUX COOTBETCTBYIOLINX
kpurepues. Ha ocHoBe sTux mpoduieii 0aHKH MOTYT BBIABISATH Hambosee
NPUOBLIBHBIX KJIMEHTOB M KIHUEHTCKHE CEerMEHTBl M NPOBOIHUTH LIENIEBBIE,
NEePCOHAIM3NUPOBAHHbIE MHOTOKAHAJbHBIE MAPKETHHIOBbIE  KaMITaHHH,
9TOOBl OXBATUTh 3THUX KJIHWEHTOB U MAaKCHUMH3HUPOBATb IIEHHOCTb 3TUX
OTHOIIEHHH B TEUEHHE BCETO CPOKA UX CITYKOBL
ObbenuHenne Bmecto Toro, urtoObl XpaHUTb WHPOPMALMIO O KIHEHTax B
uHpopMauu O | pa3spo3HeHHbIX 0a3ax, OPHEHTUPOBAHHBIX Ha TNPOAYKT (Hampumep, B
KJIIMEHTaX OTHENbHBIX 0a3aX AAHHBIX KJIUEHTOB cCOEperaTeNbHbIX CYETOB U KPEIUTHBIX
kapt), B CRM wuHpopManuss XpaHUTCS C OpHEHTALMEed Ha KJIHMEHTa,
OXxBaTbIBas BCe MpoaykTel Oanka. CRM oObeanHsAeT pa3uyHble KaHAJBI IS
NPEAOCTABIIEHUS] MOTPEOUTENSIM MHOXKECTBA YCIyT, IMOMOrasi Impu 3TOM
pabote OaHka.
MapKeTHHTOB LleHTpanbHOE XpaHWIWINEG NPONYKTOB, HHPOPMAIMM O LEHax U

ast SHIUUKJIOTIC A

KOHKYPEHTaX, a TaKXXe BHYTPEHHUX YYeOHBIX MAaTepHajioB, TOPTOBBIX
Ipe3eHTAIHH, IabJOHOB NPEIIOKEHUN 1 MAPKETHHTOBBIX MAaTEPUAJIOB

360- C xem Obl OaHK HHU Pa3rOBapHUBA, HE3ABHCHMO OT TOTO, LT JI PEeYb O
rpanycHelii  0030p | mpomaxkax, (UHAHCAX WM TOANEpPIKKE, OaHK 3HAeT O B3aUMOACHCTBUM.
KOMIIaHUU Ycrpanenue HECOTJIaCOBAHHOCTH TAHHBIX nenaer MPOLECCHI

B3aUMOJIEHCTBYSI C KIIMEHTaMH TUIABHBIMU U 3((EKTUBHBIMHU, YTO MPUBOAUT
K NOBBILIEHUIO YIOBJIETBOPEHHOCTH KJIMEHTOB.

Ilepconanusu CRM wMoxeT mNpenocTaBUTb €AMHOE IMIPEeACTaBleHUE, B KOTOPOM
pOBaHHast MEHE/Kepbl 10 TMpPOAa’)kaM U areHTbl MOTYT THOJY4YUTb BCIO CaMYHO
JOMalHAS aKTyaJbHYI0 HH(OPMAIMIO B OIHOM MecTe, BKJIIOYas HHOOPMALUIO O

CTpaHuLa MPOAAXK

BO3MOXXHOCTH, CU€Te€, HOBOCTSIX MU OTUETE O pacxojax. IJTO IO3BOJSET
OBICTPO W MOCJIEIOBATENBHO IPUHUMATh PEHISHHSI O TIPOAAKAX.

YnpasieHue [TozBossiroT OpranuzauusM >PQPEKTHBHO YNPABISTh MOTEHIHAIbLHBIMU
NOTEHINAIBHBIMU | KIIMEHTAMH M BO3MOXKHOCTSIMU M OTCIIEKHBATh UX MOCPEICTBOM 3aKPBITHS
KJIMEHTaMU U | COEeNOK, HEOOXOAMMBIX MOCHEeNYIOIUX NeHCTBUH W B3aUMOJEHCTBUS C
BO3MOJKHOCTSIMHU NOTEHIINAJIbHBIMHU KJIIHEHTAMU.

Ynpasnenue Ilomoraer MeHemKkepaM Ha3Ha4YaTb U OTCJIEKHUBATH  ACHCTBUSA
IEATETbHOCTBIO Pa3NIUYHBIX yYacCTHUKOB. TakuMm o0pa3zoM, yJydIIEeHHE NPO3PAYHOCTH

NPUBOAUT K TOBBIIIEHHIO 3((PEKTUBHOCTH.

KonTaxT- [To3Bossier areHTy mno OOCIY)XMBAHUIO KJIMEHTOB MPEIOCTABIATH

LEHTP €IMHBbIC YCIYTU 10 HECKOJbKUM KaHajaM, TakuM Kak tenedoH, MHTepHer,
SJIEKTPOHHAS 1oUTa, (haKC.

YcTrpaHnenue CRM wMoxer mnomMoub B pa3paboOTKe CTpaTerud Ui YCTPaHEHUs
OTepaLiOHHON TeKyel onepaunoHHON HedpdexrnBHOCTH. DPdexkrnBHoe CRM-pemenue
He3(P(PEKTUBHOCTH | MOAAEPIKUBAET BCE KAaHANBl B3aUMONEHCTBHS C KIHEHTaMH, BKJFOYas

tenedoH, (akc, SJIEKTPOHHYIO MOYTYy, OHJIAHH-TIOPTANBL, OeCpOBOAHBIE
yCTpolicTBa, OAHKOMATHI U JIMYHbIE KOHTAKTHI C TIepCOHaNioM OaHka. Takxke
CBA3BIBACT 3TU TOYKU BSaHMOHeﬁCTBHﬂ C HOTpe6I/ITeJ'I$IMI/I C ONCpallMOHHbIM
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LHECHTPOM U JaJICC CBA3BIBACT OHepaI_IPIOHHbIP'I LHEHTP € COOTBECTCTBYHOIINMU
BHYTPCHHUMHU U BHCIIHUMH ACJIOBBIMU IMIAPTHCPAMM.

[ToBeimeHHas CRM MO3KeT TOMOYb OBBICUTb NPOIYKTHBHOCTh KJIIMEHTOB, TTAPTHEPOB
POy KTUBHOCTh U COTPYTHUKOB.

CRM c bankam HEOOXOIUMO aHaJIN3UPOBaThb 3¢ PEKTUBHOCTD
OusHec- B3aMMOOTHOIICHUH C KJIMEHTaMH, BbISIBJISAT TEHICHIMH B MX MOBEICHUU U
AHAJTUTHKON NOHMMAaTh HCTHHHYIO LEHHOCTb CBOMX KJIMEHTOB misi Om3Heca. CRM ¢

OM3HEC-aHAJIMTUKON MO3BOJIIET OaHKAM OLICHUBATh KIMEHTCKUE CETMEHTBI,
YTO MOMOTaeT MM PacCYUTATh YHCTYIO TPUBENEHHYI cTOMMOCTh (NPV)
KJIMEHTCKOTO CEerMeHTa 32 ONpeNeNeHHbId Iepuoj. ITO IMO3BOJSIET
ONTUMHU3UPOBATh 3aTPaThl Ha NPUOOPETEHHE M COKPATUTH KOJHUYECTBO
He3(P(PEeKTUBHBIX OMepaluii, PalMOHAIBHO PACIIPENeNATh PECYypChl Cpenu
HanboJsiee MPUOBUTBHBIX KIIMEHTOB M Pe0OPa30BbIBATh YOBITOYHBIX.

KineHTsl MOTYT HE XOTETh TOTO, YTO OHHM Mojy4arT - cucreMa CRM, momumo ynydmeHus
pabotel ppoHT-OdHCa M OOCHYKUBAHUS KJIMEHTOB, TaKXKE€ TMOMOTaeT CIPABUTHCS CO MHOTUMU
ycllyramu, KOTOpble He TpeOyroT py4dHoro BMmemarenbcTBa. OHM  OOCHY>KHBAOTCSA TaKHUMH
kaHanamy, kak MuTepakTuBHOoe I'onocoBoe mento, MHTepHeT 1 Gankomatsl. [loTpeburenn mMoryT
NoJIy4aTh WHPOPMALMIO O cyeTe, HHPOPMAIHIO O KPEOAUTHOM OCTAaTKe, MHCTPYKLUH IO MPOEKTaM
WIN Ja)ke COBEPIIATh ONEpaluH uepe3 HUX. B TO ke BpeMsi OCTarOTCs KIUEHTBI, KOTOPBIE MO-
NpeXHEMY MPEANOYUTAIOT TPAAUIMOHHbIE METOIBI OAHKOBCKOTO OOCTY KMBaHUS. BaHKN MOJKHBI
ObITb JOCTATOYHO TUOKMMH, YTOOBI MPOAOIKATH PACLIMPSITh «UHIUBHAYAJbHBIA TMOIXOIY,
KOTOPBIN MPEATIOUUTAIOT TAKUE KJIUEHTHI [6].

VY BCex KIHMEHTOB C Pa3HBIM OMBITOM pasHble oxkupaHus. Ecnm cranmapTel oOcnyKUBaHUS He
COOTBETCTBYIOT OXXHMIAHMAM KaXX/IOTO uYeloBeka, OH He Oyxaer ymosneTBopeH. IlosTtomy
HEOOXOMUMO TIIATENbHO NOHATh KaXIbli THUN nOTpeduTenei, 4roObl MMETb BO3MOXKHOCTb
NPEAOCTABIIATh HHAUBULY AJIbHBIE YCIYTH.

Bechb mpouecc oOcnykuBaHHsS KJINEHTOB B OaHKOBCKOHW cepe 3aBUCHUT OT CIEAYIOIIHX
(hakTOpOB:

o Ilepconan. VYcmex wunum Heygada Jr0OOH  OpraHU3alMU  SIBJSIETCS  PE3yJIBTaTOM
KOJUJIEKTMBHOTI'O yCIIeXa MIJIM Heyaad ee COTPYIHUKOB. Bece GyHKIMHM B OpraHn3aliy BBIOJIHSIOTCS
moapmu, Oyap TO mombop TmepcoHana, pa3padoTka TPOAYKTa, CO3AAHHE MPOTrPaAMMHOTO
obecrieyeHusi, (OPMYJUPOBAHME TMOJUTHUK, pa3paboTka CHUCTEM, TMPOLENyp, OIpenaeseHue
NPOIIECCOB, KAHAJIOB JOCTABKH, NMPOBEACHHE MAapKETHHTOBBIX HCCIENOBaHWA W T. A. Bo Bcex
NEPEYNCIICHHBIX BbIIIE (PYHKLUUAX Pa3HbIE OTAEINBI BHITOIHIIOT PadOTy OTAENBHO, HO, B KOHEUHOM
cueTe, BCE OHHU CBS3aHBbI JPYr C APYroM Uil JOCTIDKEHHUs oOmed kopropatuBHOH tenu. Ecmm
Kakas-Ino0 CTPYKTypa BBIXOAUT M3 CTPOs, 3TO OCTAHABIMBAET BeChb INpouecc. Takum obpas3om,
oy, padoTaroliie B OpraHU3aliy, OYeHb BaXKHBI. 1peOOBaHUS K JOJDKHOCTH CHELUAINCTA IO
nonoopy MepcoHaa 3aKIIOYArOTCs B Momdope, OOydYeHWH, PasBUTHH, MOTHBALMM TEPCOHANA B
OpTaHU3aLUH IS IOy YeHHsI ONITUMAJIbHBIX PE3YJIbTATOB.

e IIpoayktel u ycnyru. baHku He NpemoCTaBISIOT CBOMM KJIHMEHTaM (PU3NYECKHE TOBApPHI.
IIponykTel, KOTOpBIE mpeniaraer OaHK, B OCHOBHOM SIBJISIFOTCS (DMHAHCOBBIMH TPOAYKTaMHU, H
HapsiAy C STUMH TNPOAYKTAMH TAKXKE MPENOCTABIIIOT IPyTHe YCIYTH, KOTOPbIE HE SIBIISFOTCS
(bMHAHCOBBIMU IO CBOEMY XapakTepy, TAKHe Kak ceiipoBbIe siueiiku, KaMepbl XPAHEHUS U T. 1.

Jlero3uThl: OCHOBHAsl CTPYKTypa [AEMO3UTa 3aK/IF0YaeTCs] B MPHUBJICYCHUU KIUEHTa MyTeM
NPEJIOKEHHUs] TIPOLIEHTOB IO JE€HEKHbIM cpencTBaM. OmHAKO B 3aBHCHMOCTH OT MOTpeOHOCTEMH
pa3HBIX TPYMIl KJIMEHTOB pa3padaThIBAIOTCS pPAa3JIMYHbIE THIBI JETMO3UTHBIX cxeM. Harmpumep,
cOeperarenpHble OAHKOBCKHE CUETa MPEIHA3HAYEHBI I TEX, KOMY HEOOXOOMMBI KPaTKOCPOUHBIE
cOepexxeHnst U ISl PEryJIAPHOTO IOTOJHEHUs] W CHATHS cpenctB U T. A. CpouHble BKJAIbI

142



BECTHUVIK KI'i1Y Ne4 (31) 2020 e.
Pazden 6. «3koHoMuka. ObuweobpazosamesnbHbie U hyHOameHMarnbHbIe
ducyunmauHbI»

NpeaHa3HAYeHbl IS TeX, KTO XO4YeT WHBECTUPOBATh Ha OOJiee IUIMTENBbHBIA CPOK, UMEes W3JTUIIKU
CPEACTB, KOTOpPBIE UM HE HYXXHBl B JaHHBIH MOMeEHT. HekoTopble MOTyT 3axOTeTh, UTOOBI
cOepexeHHs POCIH MOCTENEHHO, BKJIAAbIBAsI MEHBIINE CYMMBI Yepe3 ONpPEAeSICHHbIE TPOMEXKYTKH
BpeMeHH. KoHewHass Lenp BKJIAAUUKA - HANEXKHO XPAHUThb CBOM JE€HbI'M B OaHKE M HMEThb
BO3MOJKHOCTb HCIIOJIB30BAaTh MX TNPH HEOOXOAMMOCTH. TOYHO TaK K€ CYLIECTBYIOT Pa3jIMYHBbIC
KOMOWHAIIMH JETIO3UTHBIX CXE€M, OCHOBAHHbBIE HA JIUKBUIHOCTH, JOXOAHOCTH U O€30MacCHOCTH.

Kpenuter: GaHKH aHAJIOTHYHBIM OOPa3oM pa3MEINaroT IEMO3MThI, MPEAOCTABIASA CCYIbl TEM,
KTO B HUX HYXX/AeTCs, 10 CTOMMOCTH B BHJE MpPOLEHTOB. M 31ech MpOAYKTHl pa3iuyaroTcs B
3aBHCHUMOCTH OT MOTPeOHOCTEH KiHeHTa. JTO MoXer ObiTh oBepapadt, ¢uHaHCHpOBaHHE
00OpOTHOrO KaruTana, CpovHas ccyaa. st IenoBbIX UITH JIMYHBIX HY K.

Hpyrue nponykre/yciayru: IloMuMO neNmoO3UTOB M KPEeAWUTOB, OaHKM MpeIaratoT CBOHM
KJIMEHTAaM pPa3JInYHble JAPYrue BO3MOXHOCTH/YCIYTH, TaKHe€ Kak JEHEKHbIE IepeBOIB,
WHBECTULIMOHHBIE YCIYTH, yrpasieHne (OHIaMH, (PUHAHCOBBIE KOHCYJIBTALIMOHHBIC YCIYTH,
OIIJIaTa HAJIOTOB, YCIYTH IO OIUIATE CYETOB U T. . JAJIS TIOJYYEHUST KOMHUCCHOHHBIX JTOXO/IOB.

I'mbkoctb OaHKOB, TMO3BOJISIIOLIAST ANANTHPOBATHCS K MEHSIOMIMMCA TOTPEOHOCTAM |
OKUAAHUSAM KJIMEHTOB M TMpeIyaratb NPOAYKTBI/YCIYTH, YAOBJIETBOPSIOIINE MOTPeOHOCTH
KJIMEHTOB, SIBIISIETCS BAXKHOH OONAcThi0 OaHKOBCKHX yciyr. CHIBHBIH OTAEN HMCCIENOBAHUN H
pa3paboTOK, KOTOPBIA MOXKET 3(P(PEKTUBHO U Pe3yJNIbTATHBHO CO3MIaBaTh HOBbIE MPOAYKTHI/YCIyTH
HAa OCHOBE OIIYINEHHUS PBIHKA W BH3YAJIM3aLUU TPEANOYTEHHH KJIMEHTOB, SIBISIETCS Ba’KHBIM
acTieKTOM B OaHKOBCKHX YCIIyTax.

e [Ipoueccel. Knnenty dyBcTByeT ceOsi HEKOM(OPTHO, KOTAA MPOLECC MOJYUEHHs MPOAYKTa
WIA YCJIYTH AJTUTENbHBIA W CJIOXKHBIA. 3aKa3uuky TpeOyrTCs O4YeHb MPOCTBhIE MPOLECCHI IS
BBITNIOJIHEHUs cBoei morpebHocTH. Ilponeccer amst mo00ro mpoaykra MM YCIYrd JOJDKHBI OBbITH
MUHUMaJbHBIMH W €AWHOBpeMeHHbIMH. IloBTOpsromasics uHpOpMauuss U Upe3MepHas
TIOKyMEHTALUs] He yAOBJIETBOPSIOT 3akazunka. [Ipomeccsl, pa3paboTaHHbIE AJIs TONTYyYEHUS YCIVT,
TOJUKHBI OBITh YIOOHBIMHU Ul KJIMEHTOB, MPOCTBIMH JUIsI IOHUMAaHUS M COBepuIeHHs. PopMel,
3asIBJICHUS], JOKYMEHTBI JOJDKHBI OBITh MPOCTBIMH, MOHATHBIMHU, ¢ COOTBETCTBYIOIIMMHU CTOJIOIIAMU
U MIPOCTPAHCTBOM IS 3anmucu. MHorma 3amMedaercss, 9To MecTa Uil MucbMa oueHb Mano. KagectBo
OyMmary, pasMep mpudTa U SI3bIK JOJKHBI ObITH HAIICIKAITUMHU.

e Kananel moctaBku. YIOBJIETBOPEHHOCTh KIMEHTOB TAKXKE 3aBHCHUT OT KAaHAJIOB JTOCTaBKH,
UCTIOJIB3YEMbIX OaHKaMH IMPU MPEAOCTaBIeHUH yciayr. CeroqHsIIHUM KIHMEHTaM HYKHBI TIPOCTHIE,
s¢dexTuBHbIe, Oe30MacHbIe, MPOCTbIE U HA/EKHbIE KaHAJbl JTOCTABKH, KaK uepe3 JIFOAeH, Tak |
Yyepe3 TEXHOJIOTHYeCKUe KaHaibl. Hampumep, KIMEHT MCIOIBb3YeT WHTEPHET-OaHKUHT U TPOH3BEI
IaTeX TpeThei cropore. OH xoTten Obl 3HATh, YTO CIAYYHIIOCH C €r0 MJIATEKHBIMU HHCTPYKLUUSIMHU
U UMeTh BO3MOXXKHOCTH OTCJIE)KHMBATh IUIATEXX B PEKUME OHJIAMH, MMOKA TOT HE MOCTYNHUT HA CYET
nony4arens. Ecim 3Ta BO3MOXKHOCTD HEAOCTYIHA, €My MOXKET ObITb HEYIOOHO IOJIb30BATHCS
uHTepHeT-0aHKMHTOM. Ele omHa npoOnemMa, koTopas Jaiie Bcero Hadmonaercst B 0aHKax - 3TO TO,
9TO MX BeO-CaliThl HE OOHOBIAIOTCS PEryJISIPHO, a HABUTaLMs O4YeHb 3ama3abiBaeT. Popmbl/3asBKU
CKaHHPYIOTCS M HE MOryT OBbITh 3amoJHEHBbl OHJIAHH, WHpOpMauus/(GopMbl ycTapenun H He
MOMEUEHBI JTOJIKHBIM 00Pa3oM.

e OTm3pBBI M 3kajoObl KIMEHTOB. OT3BIBBI KIHMEHTOB OYE€Hb IIOMOTAIOT B pa3paldoTke
NPOAYKTOB, HACTPOIKE YCIyr U ycTpaHeHuH ja3eek. OnHako B OONBLUIMHCTBE CllydaeB oOpaTHas
CBsI3b OOBIYHO HENOCTYIHA, U OAaHKU OOBIYHO HE B BOCTOPre OT OOpAaTHOH CBSI3U O CBOUX YCIyTaX.
Ckopee, korma KJIHEHT pAaeT CBOH OT3bIB (KanmoOy), OH HENpPaBHJIbHO BOCHPHUHHUMAETCS
OaHKOM/3aMHTEPECOBAHHBIM TEPCOHAIOM. BMecTo TOro, d4toOBl HCCIEIOBATH HACTOSIIYIO
NPUYHHY, IEAeTCs MONBITKA MPEIOCTaBUTh ONMPABIAHUS WIM OOBHHUTH NepCOHANL. BO3MOXKHO, UTO
cama Mpoueaypa SIBISIETCS MPUYUHON SKajoObl MM BO3HMKJIA MO MPUYMHAM, HE 3aBUCSIIUM OT
oraenenus. [lokynarenn mMoryT ObITh Tpex TroB. OIUH THI KIMEHTOB HHUKOIZA HE JKalyeTcs U
MPOZIOJIKAET OTHOIIEHHs. BTOPOI THI KIIMEHTOB HE *KaJyeTCsl, @ MOJIYa MEHsIeT OaHK, a TPETHH THII
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KJIMEHTOB »kasyercsi. IIepBbIii U BTOPOH THUIT KJIMEHTOB HE NAIOT OAHKY BO3MOXKHOCTH YJIyHINATh
cBou ycayru. OmHAKO TPETHH TUI KJIMEHTOB JaeT OaHKY BO3MOXKHOCTD YIIyHULTHTb OOCIYKHUBAHHE,
XOTSl OH HE MOXKET OBbITh MPEANOUTUTENbHEE 110 CPABHEHHIO C ABYMS JIPYTUMU THIIAMH KJIMEHTOB.
Hu onun OaHK He JKenaeT MPUHUMATD JKaI00bl OT KIIMEHTOB, U OOBIYHO MPEIIPUH IMAIOTCS Y CHITHS,
9TOOBI KaKUM-TO 00pa3oM OTO3BaTh €€ WM Pa3pelInTh, HE aHAJTU3UPYs MPUYNHY BOSHUKHOBEHHSI.
CoTpynHHKaM Ha MeCTaX CTAHOBUTCSI OYE€Hb CJIIOJKHO yIOBJIETBOPHUTH KOOy, €CIIU MPUYMHA HIIH
NpUYNHA JKajo0bl He cBsidaHa ¢ HUMH. OIHAKO MX 3aCTaBISIIOT YMOJSTH KIHEHTa MPENOCTABUTH
nucbMo 00 ynosnerBopeHnn. Kakmast momaHHas jkajo0a MOKET OBITh BbI3BaHA OYEHb MHOTMMU
¢bakTopamu, He 00s13aTENPHO 1O BUHE YeJIOBEKAa WIH (PrIHalia, MPOTHB KOTOPOTO OHA TMOAAHA. JTO
MOJKET OBITh CBSI3aHO C OIIMOKAMU CHUCTEMBI, IPOLIEAY PHBIMH HEOCTaTKAMH, HECOOTBETCTBYIOIIEH
TEXHOJIOTHEH, TUIOXUM paclpeneeHneM BHYTPEeHHeH paboThl, MOAyJeM padodyero Mmoroka W T..
XOTs Ha pPbIHKAX, OPUEHTHUPOBAHHBIX HA KJIMEHTA, KIIMEHT BCErIa MpaB, HO CleAyeT Mo3adb0TUTHCS O
TOM, 4TOOBI TMEPCOHAN TakXe OBbLI 3alIMIIeH OT JIETKOMBICIEHHBIX HCTLOB. Kaxmas xamoda
KJIMEHTA JTOJKHA OBITh TIIATEIBHO MPOAHAIN3UPOBAHA, OLICHEHA.

e MexaHuU3M pPacCMOTPEHHUs1 >kanod. YIydIIeHHEe YCIyr - 3TO HENMpPepBIBHBIA IMpoLEecC.
BaxxHeHmuMu MCXOOHBIMU JaHHBIMU SIBJISIFOTCSL OT3bIBbI KJIMEHTOB, MCCIENOBAaHUS pbIHKA U
KanoObl, TOJy4YeHHble opraHu3anuei. OpraHuzanus, HMEIOIIas HAACKHBIH MEXaHM3M IUIs
PacCMOTPEHMsI IPETEH3UN U PEIeHHsI TPOOJIeM KIIMEHTOB, MOJy4aeT MPU3HAHUE KaK OpTaHU3aLHs,
OpY’KEeCTBeHHAs K KiueHTaM. lIpru3Hanue ommOKy U MpeniokeHne KOMIICHCAIMH UMEIOT OOJbIoe
3HaUEHHE Ui yIepKaHWs KiIueHTa. BoNpIIMHCTBO OaHKOB NPEMAJIOKMIM CBOK ITOJUTHKY
KOMITCHCAIINH U SALIUKH U PACCMOTPEHUs Kaynod kineHToB. OTHAKO OHM B OCHOBHOM HaIMCaHbBI
Ha Oymare W pemKko CIEAyIOT B TOM JyXe, B KOTOPOM OHHM CO34aHbl [lake ecnm MmonuTHKa
KOMIIEHCAIIUM TpefyCcMaTprUBaeT aBTOMAaTUYECKYIO0 BBIIJIATY KOMIIEHCALMM, IPOLIEHTOB B Clydae
3alIePKKH, OHA PEAKO BBIIMIJIAYUBAETCS, €CIIH STOr0 He TpeOyeT KIIMEHT.

e MapKeTUHTOBbIE HUCCIEAOBAHUS - 3(Q(EeKTUBHbIE WHCTPYMEHTHI JJIsl M3Y4YEHUs] MOBEICHUS
KJIMEHTOB U HUX PEAKUWH Ha CYLIECTBYIOIIHE CTaHAAPTHI OOCHY>KMBAaHHUS. DTO TaKXKe MOMOraer
NOHATh OyIyLIue TEeHASHIMH M TPeOOBaHUs, MOCKOJIBKY MOTPeOHOCTH moTpeduTenell MOCTOSTHHO
MEHSIOTCS CO BpeMeHeM. MapKeTUHIOBble HCCIIEeOBAHUS YCTYNAlOT MECTO HHHOBAaLMSM B
NpoxyKTax M yciyrax. McciaenoBaHusi pelHKA MOTYT NMPOBOAUTHCS COOCTBEHHBIMHU CUJIAMH WJIH
MOpYyYaTbCsl CTOPOHHUM DBKCIEPTHBIM areHTCTBaM, WM U TeM U APYyTMM, B 3aBUCUMOCTU OT
BueHust OaHka [3].

Ceropgaa mmppoBHM3auus CTaja OJHHUM M3 OCHOBHBIX TPEHAOB pPa3BUTHA SKOHOMUKU. B
Kazaxcrane paspaborana mporpamma «lludposoit Kazaxcran», koropas JOMKHA CTaTh OCHOBOM
OBICTPOrO POCTa TEXHOJIOTUH B peCIyOJIMKe U MIEPEOPUEHTALIMH Ha SJIEKTPOHHBIN (pOpMaT OKa3aHuUs
ycayr. Ee nensiMu ABIAIOTCS yCKOpeHHe TeMNoB pa3BuTus skoHomuku PK u ynydinenue xadectsa
JKU3HU HACEJICHHUS 33 CUET HUCIOIb30BaHMS [IH(PPOBBIX TEXHOJOTUI B CPEAHECPOUHON MEPCIIEKTUBE,
a TaKKe CO3JaHHue YCJIOBHUI 1A mepexofa 3KOHOMUKM KaszaxcTaHa Ha NPUHIMNHAIBHO HOBYIO
TPACKTOPUIO PAa3BUTHs, OOECIEUMBAIOLIYIO CO3laHHe LU(PPOBOH HSKOHOMHUKM Oynymero B
IOJTrOCPOYHOH mepcrekTuBe. B OaHKOBCKOM CEKTOpE NPOHMCXOAMT pPAa3BUTHE JJIEKTPOHHOH
TOProBH, (PUHAHCOBBIX TEXHOJIOTHH U Oe3HATMYHBIX TIaTexei [7].

IIporpamma 1mdpoBH3aLMK MNpPEANONAraeT pealu3aluilo LIMPOKOr0 KOMIUIEKCAa Mep,
HANPaBJICHHbIX HAa yCTPaHEHHWE CYLIECTBYIOIIMX B CTpaHe OapbepoB aus pasButusi MHTEpHET-
TOPrOBJIM B LEJOM, a TaKXXe Ha YBEIMYEHHE KOHKYPEHTOCIIOCOOHOCTH MECTHBIX HIPOKOB.
[Ipennaraemble Mepbl HAXOAATCSA B 00JACTH PETyJMPOBAHUS SJIEKTPOHHON TOPTOBIH, PACIIUPEHHS
nprUeMa 3JIEKTPOHHBIX IUIATEXKEH, MOBbIIIEHUs] HUPPOBOH U (PUHAHCOBOH IPaMOTHOCTH HACENCHHS
U TIPEANPUHIMATENEH, TIPOIBHKEHHUS SJIEKTPOHHON TOPrOBIH, a TAKXKE Pa3BUTHS HHPPACTPYKTYPHI
u joructuku. Ocoboe 3HaueHHe yaeneHO pa3paldoTKe M peanu3alid KOMIUIEKCa Mep IO
CTHMYJIMPOBAHUIO O€3HAITMYHOTrO 000pOoTa.
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ITo cocrosHuro Ha 1 OxTsa0pst 2020 roma B oOpamierny Haxomutcst 44,3 MITH. TIATEKHBIX
KapTOYEeK, & KOJMYECTBO JeprKaTesiel AaHHBIX KapTodek coctaBwio — 37,2 muH. KonguuecTso
TPaH3aKUMH C HCIOJIb30BAHHEM IIJIATEKHBIX KapTOYEK Ka3axXxCTAHCKUX SMHUTEHTOB 3a MNEepUOA
sHBapb-CeHTsI0pp 2020 roma cocraBmio 2 091,5 muH. Tpamsakuuid. Ilpm 3TOM KOJHMUECTBO
Oe3HaNMYHBIX TPaH3aKUUi BbIpocio B 2,4 pasa. OcHOBHas a0 OE3HAIMYHBIX OMNepanuil B
Kazaxcrane coBepiieHa MOCPENCTBOM HHTEpPHET M MoOmibHOro OankuHra (56,6% u 81,0% ot
oOmero konuyecTBa u obbema Oe3HAJIMYHBIX IUIATeXed W mepeBofoB neHer) n POS-tepMuHanoB
(43,2% u 18,5% ot obuiero xonmuuecTBa 1 oObeMa OE3HATMUYHBIX IUIATEXKEH U MEePEBOIOB JIEHET)
[8].

[IpoakTuBHOCT,  (PUHAHCOBOrO  COOOIIECTBA  NPEANOJAraeT pPeaTU3alUI  OTKPBITHIX
texHosnoruii (OpenAPI) m B IeOM aKTHBHOE COTPYOHHYECTBO OAaHKOB, HHQPACTPYKTYPHBIX
KOMITAaHUH W KOMIaHui u3 chepbl (PUHAHCOBBIX TEXHOJOTHH APYr C IPYyroM MPH IMOIAEPIKKE
perynstopa (HB) nnst cHWKeHUst ypOBHsS MOLIEHHHYECTBA B OHJIAMH Cpene, BHEAPEHHUs] HOBBIX
yCIYT U MPOAYKTOB, YJIYYLIEHHsS KJIMEHTCKOTO OIbITA, MOBBIIIEHUS YCTOHYMBOCTU (PUHAHCOBOU
cucTeMbl. JIJil MOCTIDKEHHs LeJied MO Pa3BUTHIO IMPOAKTUBHOrO (PMHAHCOBOTO CEKTopa OyayT
NPUHATBl MEpbI, HANpaBJI€HHblE HAa pa3BUTHE U TMOSABJIEHHE WMHHOBALMOHHBIX OpraHu3aLui,
c(pOKyCHPOBAHHBIX Ha pa3padOTKy KINEHTOOPHEHTUPOBAHHBIX MPOAYKTOB U YCIYT.

B nacrosmiee Bpemsi 4TOOBI OTKPBITh OAHKOBCKHE CUETa, TUIATEKHBIE KAPTOUKU, JEMO3HUTHI,
NOJIy4aTh KPEAWTHI, KIUEHTy He 00s3aTeNIbHO MPUXOmuTh B (unman win odpuc OGanka. Yciyru
NPEIOCTABIISIOTCS B PEKUMeE OHJAWH. [l 3TuUX neneidl B psine OTEUECTBEHHBIX OAHKOB YiKe
NPUMEHSIOTCS Jake OMOMETPUUECKUE TEXHOIOTHH: PACIIO3HABAHUE I'OJIOCA, CKAHUPOBAHHE JIMLIA HA
OCHOBaHMHU (oTorpaduu MM BUIEOU300paKEHUS.

Hammonaneneiit bank Kaszaxcrana ¢ 1 okrsabpst 2020 roma 3amyckaeT B IPOMBIILICHHYIO
SKCIUTYaTALHIO CEPBUC YIAAICHHON OnoMeTpudeckol naeHTu(prKany aAJisl Oy YeHusT (PUHAHCOBBIX
yCIIYT, KOTOPBIH SIBJSIETCS €€ OJHWUM IIaroM Ha MyTH K Hu(poBu3ammu (PUHAHCOBOTO CEKTOpa
KazaxcraHa.

Takum obpa3om, OaHkaM HEOOXOAMMO YIEpPKHBATHb CYLIECTBYIOIIMX KIHEHTOB, a TaKXKe
NPUBJIEKATh TOTEHLHMAJIBHBIX, C [OMOLIBIO PACIIMPEHHBIX IE€PCOHAIN3UPOBAHHBIX YCIyI H
MPOAYKTOB, KOTOPBIE JIYUII€ BCErO COOTBETCTBYIOT UX MOTPEOHOCTSIM U HauboJsiee yIOBJIETBOPSIIOT
ux. CRM-cucremMbl B OaHKOBCKOM CEKTOpE IMO3BOJISIT MOBBICHTH YCIEUTHOCTb AEATEIbHOCTU
KOMIIAHUH Ha pbIHKE, C(POPMHPOBATH [IOJTOCPOYHBbIE OTHOIUIEHHS C KJIWEHTaMH, yrauarb H
chopMupoBaTh HX TOTPEOHOCTH, YTO, OE3yCIOBHO, TIOBJeYeT 3a COOOW  MOBBIIIEHUE
KOHKYPEHTOCIIOCOOHOCTH, a CIIENOBATEIbHO H POCT 0OBEMOB IIPOIAK.
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B.M. ®omuwmnna, A.T. TyneHbekosa

KnueHTTepre ©OaffjapnaHfaH cTpaTervsHbl  >Ky3ere acbipfaH Ke3ge  GaHKTeri
KJIMEHTTEPMEH KapbiM-KaTblHaCTbl 6acKkapyAblH KaXXeTTifiri

AHpatna: Makana KoMMepuusanblk 6aHKTi 6ackapyfafbl KAMeHTKe OafblTTanfaH TacCingiH
©3eKTINIriH Herizgengi, ocblHfal cTpaTervsiHbl cakTay YLWIiH KaXeTTi )Kaffannapfbl kepceTeai.
CRM TexHONOrMsCbIHbIH, €epeKlleniri 6aHK eHimaepiH caTy nNpouUEeCiH aBTOMaTTaHAbIpyFa,
KNMeHTTep 6a3acbIMEH >XYMbIC XXacay LWbIFbIHAAPbIH OHTaMNaHAbIpyFa XaHe OHbIH KipicTiniriH
apTTblpyfa KeMeKTeceTiH, COHfai-aK 6aHK XXYMbICbIHbIH K/IWEeHTKe OafbiTTanfaH MOLEeNiH Kypy
Tacini 6onbin TabbinaTblH 6aHK KAMEHTTepiMeH KapbiM-KaTblHacTbl 6ackapyfblH WHHOBaLWUANbIK
cTpaTeruscbl peTiHAe KapacTbipbliagbl. KAveHTTepMeH KapbiM-KaTblHACTbl 6ackapy agictepi
3epTTenreH. baHKTepaeri K/AWEHTTepre KbI3MET KepCeTy npoueciHe acep eTeTiH QakTopnap
KepceTinreH. XXahaHablK LudpnaHabipy TypFbiCbiHAH 6GaHK CEKTOpPbIHAaFbl XXaHa TeHAeHuusnap
cunaTTanfaH, uudppnbik KasakctaH GarfapniiamacbiH iCKe acblpyfblH 6acTankbl KepiHicTepi artan
eTingi. CRM KaXeTTifiri Typanbl TY>XbIpbIMAAp TYXbIpbIMAaNFaH.

TyWhiH ce3fep: KAneHTTepre 6GafgapnaHy, KAMEHTTePMeH KapbiM-KaTblHACTbl 6ackapy, 6aHK,
K/IMEHT, MapKeTUHI cTpaTerunacel, LudpnaHabipy.

V.M. Fomishina, A.T. Tulenbekova

The need for customer relationship management in banks when implementing a
customer-oriented strategy.

Abstract: The article justifies the relevance of the customer-oriented approach to the
management of a commercial bank, highlights the conditions necessary to comply with such a
strategy. The specifics of CRM technology is considered as an innovative strategy for managing
relations with the bank's customers, which helps automate the process of selling banking products,
optimize the cost of working with the customer base and increase its profitability, as well as the
way to build a client-oriented model of the bank's work. Ways to manage customer relationships
have been explored. The factors on which the customer service process in banks depends are
presented. New developments in the banking sector from the point of view of global digitalization
are described, initial manifestations of the implementation of the Digital Kazakhstan program are
noted. Conclusions about the need for CRM are formulated.

Key words: customer orientation, customer relationship management (CRM), bank, client,
marketing strategy, digitalization.
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DEVELOPMENT OF SMALL AND MEDIUM-SIZED ENTERPRISES
IN KAZAKHSTAN

Annotation. The task of any state is to stimulate economic growth. Stable economic growth
directly depends on the share of Small and medium-sized enterprises in the country's economy. The
article discusses the development of Small and medium-sized enterprises in Kazakhstan. The
analysis of the implementation of the "Business Roadmap 2020" program for Small and medium-
sized enterprises was carried out. The prospects for SMEs in Kazakhstan are considered and the
reserves for the growth of entrepreneurial activity are identified.

Key words: Republic of Kazakhstan, economy, entrepreneurship, business, competitiveness,
tax, small and medium-sized enterprises.

With the development of small and medium-sized enterprises, a middle class is formed, new
jobs are provided, a "healthy" competitive environment is emerging, and all this ultimately has a
beneficial effect on the standard of living of the country's citizens.

In Kazakhstan, as of January 2020, there are 1,325,615 operating small and medium-sized
enterprises. Most of all, SMEs develop and operate in the cities of Almaty - 191 thousand and Nur-
Sultan - 134 thousand, as well as in Almaty and Turkestan regions. The smallest number of
operating SMEs in NKR and WKR, 29.8 thousand and 42.5 thousand, respectively. An increase or
decrease in the number of small and medium-sized enterprises in the regions is influenced by such
factors as geographical location, population size, and general economic conditions for the
development of the region, the level of business activity and many others [2].

The number of operating small and medium-sized enterprises in the Republic of Kazakhstan
for January 2020
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Based on statistics from the Ministry of National Economy of the Republic of Kazakhstan

Every year there is an increase in registered new SMEs, but not all of them eventually carry out
their activities, for example, in 2015 there were 1,481.4 thousand registered SMEs, but there were
only 1,242.5 thousand active that year, in 2019 the difference between the registered and the current
ones amounted to about 295 thousand. This gap shows that when registering, entrepreneurs are not
yet ready to carry out activities, this is influenced by many factors, for example, lack of knowledge
of doing business, artificial barriers created by authorized persons, uncertainty in choosing a
direction of activity or a chosen niche, etc.

The number of active small and medium-sized enterprises

In accordance with international practice, in order to apply uniform approaches to the
formation of indicators on the number of SMEs and to avoid discrepancies with the data ofthe State
Revenue Committee of the Ministry of Finance of the Republic of Kazakhstan, starting from
February 1, 2015, the indicator is published the number of "active" entities instead of "active"

Despite the gap between registered and active SMEs, we see an annual increase in existing
SMEs, which has a positive effect on the country's economy. For example, an increase in the
number of people employed in SMEs since 2015 from 3.19 to 3.3 million people in 2019. The
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difference is about 110 thousand, even this slight increase ensures an increase in revenues to the
country's budget, due to tax deductions.

legal entities of small business

medium-sized legal entities

individual entrepreneurs

peasant or farm households

To attract the population to do business, solving problems that prevent it, Kazakhstan has a
state program, "Business Road Map 2020", launched in April 2010, which is a key program to
support entrepreneurs in the country [3]

Over the years of implementation of the "Business Roadmap 2020" program, it has proven its
effectiveness. According to the main operator of the program, the Baiterek holding, since 2010, 13
thousand projects have been subsidized and guarantees for 5 thousand projects have been provided;
for 2010-2017 paid 900 billion tenge of taxes, while 457.1 billion tenge were allocated for the
program; during the same period, 89.1 thousand jobs were created and products were manufactured
for 13.4 billion tenge [2].

During the implementation of the program, the share of SMEs in the country's GDP increased
from 24.9% in 2015 to 29.5% in 2019. According to the Minister of National Economy Ruslan
Dalenov, the task in 2020 is to bring the share of SMEs in GDP to 30%, by 2025 to 35% and by
2050 to 50%.

Kazakhstan also rose in the Doing Business rating for ease of doing business from 63rd
position, which it held in 2010 to 25th position in 2020. The backbone of the European economy is
small and medium-sized enterprises, as 99% of all enterprises in the EU are SMEs.

Based on statistics from the Ministry of National Economy of the Republic of Kazakhstan

In 2019, it was decided to extend the state program "Business Roadmap 2020" until 2025,
making amendments aimed at improving financial support. Fulfilling the tasks set in the program, it
is planned to achieve the following target indicators by 2025:

1 Bringing the share of SMEs in GDP to at least 33.8%.

2. Increase in tax revenues from the Program participants by 2 times from the level of 2017.

3. Creation by program participants of new 30 thousand jobs.

4. Bringing the share of the manufacturing industry in the GDP structure to at least 13.4%.
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5. Bringing the share of medium-sized businesses in the economy to at least 13.7%.

For the implementation of the Program in 2020 - 2024, budget funds in the amount of 421
billion tenge will be allocated.

Mass entrepreneurship, developed small and medium-sized enterprises ensure economic
stability in the country. Due to its massiveness and flexibility to the challenges of the external
environment, SMEs largely determine the rate of economic growth. By supporting and stimulating
the activities of SMEs, the state has:

- stable budgetary receipts, through taxes, the ability to improve social infrastructure in the
country, for example, the construction of hospitals or schools;

- many new jobs for completely different segments of the population, thereby forming a middle
class;

- due to competition, the innovative potential of the economy develops, new goods and
services are created; new forms of organization and methods of production and marketing are being
introduced [5].

Thus, according to statistics, there is a constant improvement in the conditions for doing
business in Kazakhstan, programs to support entrepreneurs are being created and are working, but
the programs are not working enough. Therefore, the state needs to support entrepreneurs in
digitalizing business, which will optimize operational activities, increase productivity, reduce
production and sales costs, and also allow SMEs to enter global markets and networks.
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9.C.AKkMaraHbeTOBa

KasakcTaH PecnybnuMKacblHAAFbl LWAaFbIH XXaHEe 0pTa OU3HECTIH gamybl

AHpaTtna. Kes-kenreH MeMIeKeTTiH MiHAeTi - 3KOHOMWKanblK ©CYAi  bIHTanaHgbIpy.
OKOHOMMKaHbIH TypakTbl 6cyi €1 3KOHOMUKACblHAAFbl LUafblH X8He opTa OW3HECTiH Y/eciHe
Tikenein 6ainaHbiCTbl. Makanaga KasakcTaHfafbl LafFblH XXoHe opTa O6M3HecTiH gaMmybl Typasnsbl
anTbinagbl. LafFblH XaHe opTa 6u3Hecke apHanfaH «BusHecTiH >on  kapTacbl-2020»
GaFfapnamacblH icKe acblpyfa Tangay kyprisingi. KasakctaHgafbl LIOK-TiH 6o0nawafbl
KapacTbIpbI/bIN, KACINKepnik 6eNCeHAiNiKTiH ecy pe3epBTePi aHbIKTaNAbl.

TyliH ce3gep: KasakctaH Pecny6/iMKacbl, 3KOHOMMUKA, KaCinkepnik, Ou3Hec, 6aceKenekTik,
casiblK, LWaFblH XaHe opTa bu3Hec.
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Development of small and medium-sized enterprises in Kazakhstan

Annotation. The task of any state is to stimulate economic growth. Stable economic growth
directly depends on the share of small and medium-sized enterprises in the country's economy. The
article discusses the development of small and medium-sized enterprises in Kazakhstan. The
analysis of the implementation of the "Business Roadmap 2020" program for small and medium-
sized businesses was carried out. The prospects for SMEs in Kazakhstan are considered and the
reserves for the growth of entrepreneurial activity are revealed.

Key words: Republic of Kazakhstan, economy, entrepreneurship, business, competitiveness,
tax, small and medium-sized enterprises.
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INTERACTION OF SPEECH ACTIVITIES TYPES IN THE PROCESS OF FOREIGN
LANGUAGES LEARNING AT A TECHNICAL UNIVERSITY

AnHoTauus: B cTatbe paccmaTpuBaeTcs HHTErpalusl BUOB pe4eBOM NesATeIbHOCTH U MOTHBA
pE4YeBOro BBICKA3bIBAHMUS, B IMPOLIECCE KOTOPOH AaKTUBU3HUPYETCS KaXAbld BUJA PEUYEBOU
IESATEIbHOCTH; MPUBOASITCS TEOPETHUECKHE OOOCHOBAHUS, a TAK)XKE METOMBI U MPUEMbl aKTHBALIUU
BUIOB PEUEBOM IESITEIBHOCTH, AEMOHCTPUPYETCS HEOOXOOUMOCTh MAaKCHMAJIbHOTO CONMIKEHUS
nporiecca OBJAJCHHUS BHUAAMH PEUEBOH NESTENBHOCTH C OCHOBHOW y4eOHOH NEesTeTbHOCTBIO, UTO
crocoOCTBYeT U3BJIeUeHHIO HH(pOpMaru B 00JIaCTH CIIeLUATBHOCTH.

KiroueBbie cjioBa: peueBasl [esATENbHOCTb, pEUEBOE BbICKA3bIBAHME, B3aUMOEICTBUE,
SI3BIKOBAS 3a/1a4a, MOTHUBALIMS, HAIIPABJICHHOCTb OOy YEeHUs

A full-fledged method of teaching a language presupposes a system of certain views on speech
activity. We proceed from the fact that it is possible and should, through the organization of the
assimilated material and the organization of the learning process, to actively influence the formation
of human-specific speech mechanisms. This point of view follows from the concept of the
psychologist L. S. Vygotsky, which is as follows. A person is in relation to the environment not in
the same way as an animal adapts . A person actively influences reality, and this is possible due to
what psychologists call an anticipatory reflection of reality, i.e. thanks to a person's ability to
anticipate and consciously plan their actions in advance. And this ability, in turn, is due to the fact
that all human activity - practical, labor, theoretical, mental - is mediated by socially developed
auxiliary means stored in the collective memory of society. In practical activity, these are tools, in
theoretical activity - signs of language.

Any activity is characterized by a specific motive and purpose. If we consider a speech
utterance from the point of view of the theory of activity, then it turns out that every act of speech
communication is part of a complex activity act. Everything that we say in everyday life, we say for
some reason (motive) and for some reason (purpose). Hence the problem arises: if we want a
student to produce a particular statement under the conditions of the educational process, is it not
possible to achieve this by modeling the factors that control his activities and, in particular, speech
actions? In other words, can we not ask him such external and internal circumstances in which he
will be forced to use the speech utterance we want? And when he follows the proposed path,
suggest to him the forms necessary for the production of this statement [1].

With this understanding of a speech utterance, a completely different concept of a situation can
be put forward. This is not a "knot" tying together thematically united vocabulary or a way of
implementing such a thematic association in the educational process, but a set of conditions, speech
and non-speech, necessary and sufficient in order to carry out speech actions according to our plan,
whether these conditions set in the text or created by the teacher in the class.

If we want the student's activity to interest him, it is necessary to build the situation in such a
way that the student himself either actually finds himself in a situation where he has to act in one
way or another, or carries out a light "transfer" to the person acting in these circumstances. The
educational text should, in the optimal case, be constructed as a literary text, providing the reader's
"transfer" to their "hero". The lesson, as a part of the educational process, should emphasize as
much as possible these properties of the educational text, that is, put the student, if possible, before
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the task of performing a speech action "together" with the hero or "instead of" the hero.
Unfortunately, such textbooks do not yet exist, and if they are created, then it should be done by
writers or literary translators in collaboration with teachers.

But this requirement is subordinated to another: the speech situation should, if possible, be in
the process of assimilation and especially in the process of consolidating language knowledge - a
derivative of the task of verbal communication, in particular from a real task that a student can and
should get into in the country of the language being studied. If we talk about the exercise system,
then they must create a problematic situation for the student without turning into a mechanical
operation, as is often the case. This problem should be posed so that, as a result of its solution,
automation or consolidation of the required skill and skill is achieved.

The interaction of types of speech activity is considered natural if it corresponds to the
processes of real speech communication in its essential psychological characteristics. When
implementing such an approach in communication, receptive types of speech activity should
correspond to their main communicative purpose, which is to extract valuable information, and
productive ones - in its presentation.

Take the language problem method, for example. This is such a system of linguistic tasks (or a
chain of tasks) arranged in order of increasing complexity of the linguistic material and speech
operations with it. The solution of such problems at the initial stage of learning is a process of
unambiguous disclosure of the meaning of new linguistic units by means of accurate reproduction
of the meaning of an oral and written utterance, which is sufficiently defined in content and
formalized by means of the language being studied. This process includes the slow use of the
introduced linguistic units in the main types of speech activity [2].

It should be noted that psychological operations associated with the transition from speech to
thought during listening and reading, as well as from thought to speech in the process of speaking
and writing, are heuristic in nature and have the character of mental communication tasks.
Mastering these operations in a foreign language is just as obligatory as mastering linguistic means
of expressing thoughts.

The experience of teaching by the method of language tasks has shown that the laborious
process of mastering language knowledge and speech operations is perceived by students as a
creative process and contributes to the formation of a strong and stable motive.

It is imperative to strive to ensure that the transition from one type of speech activity to another
in the learning process is motivated. To fulfill this condition at the initial stage of training, it is
necessary to logically and thematically combine the student's educational actions to master various
types of speech activity, just as it happens in natural communication. When teaching by the method
of language tasks, this condition is fulfilled, in particular, by such an organization of feedback, in
which the correctness of solving chains of tasks for disclosing the meanings of linguistic units
through receptive types of speech activity should be confirmed by the student's ability to form oral
and sometimes written messages, including these units, i.e. through productive types of speech
activity. Listening and speaking are the main means of feedback.

So, in tasks for the construction of conventional images based on instructions received in the
target language, the correctness of the construction of images indicates the correct perception of the
meaning of the statement, for example [3]:

Instructor: Draw a circle and give your definition of the figure.

Student 1: A circle is a plain figure bounded by a curve line every point of which is equally
distant from the point within the figure.
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Instructor: The point is called the center of circle and the bounding line is called the
circumference.

Student 2: The circumference is a closed curve all points of which are equally distant from the
center, etc.

As a homework assignment, you can offer a text in which the entered and fixed words would
make up the bulk of the new vocabulary and would be key. The main form of a student's report in
the classroom is theorem proving in the target language. Here there is a motivated transition from
listening to speaking, from them to reading, and then vice versa.

The process of mastering the types of speech activity should be as close as possible to the main
educational activity of the student, and from the first days of classes at the university, the student
begins to realize that mastering a foreign language is part of his professional training in the field of
the chosen specialty. An essential aspect of the fulfillment of this condition is such an orientation of
training, in which the types of speech activity quite quickly, already in the first year, become a
means of extracting information in the field of specialty. The fulfillment of this condition seems to
be quite real and is reflected in the requirements of new programs in foreign languages for non-
linguistic specialties of universities.

To maximize the convergence of the process of mastering the types of speech activity with the
main educational activity, the logical and linguistic features of special material can be used. The
thematic integrity of special texts, due to the logical continuity of their parts, makes it possible to
present new linguistic material in the form of a chain of tasks. With such a presentation of
educational material, a high repeatability rate of the introduced language units and a gradual
increase in language material are ensured. Semantic connections are manifested here quite clearly,
which facilitates the use of linguistic guesswork, and also allows the use of the introduced material
in meaningful statements. The unambiguity of the literature in the specialty increases the reliability
of the correct disclosure of the meaning of new linguistic units by students through oral and written
statements and contributes to the creation of such means of inverse verification based on the
semantic correctness of the answer [4].

In terms of motivation, it is important to note that the processes of solving linguistic problems
in their psychological essence approaches the processes of solving problems in the field of exact
sciences. For example, the tasks for revealing the meanings of linguistic units through the context of
oral and written utterances in their structure and psychological characteristics of the solution
process correspond to the widest class of mathematical, physical and practical tasks - the tasks of
finding the unknown. This correspondence consists in particular in the fact that the set of known
contextual data (i.e., the statement) uniquely determines the answer, i.e. unknown meaning of a
word or unknown function of a grammatical unit.

According to the research data, students of technical specialties are more successful in deriving
the meanings of words through the context, show significant interest in this process. Good
organization of working memory, characteristic of a representative of the exact sciences, is also
associated with the perception of deductive reasoning. The terms and symbols of new concepts
introduced in the course of reasoning are retained in memory, otherwise it is impossible to trace the
further course of the reasoning.

The most optimal way of constructing a chain of language problems is one in which the answer
to each previous problem (i.e., the introduced language unit) becomes part of the condition of the
next problem (i.e., the statement that contains this unit). Thus, memorization of each linguistic unit
and the related activation of memory turns out to be rigidly motivated by the very process of
solving chains of tasks.
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At the next stage, the study of a foreign language must be combined with the extraction of
valuable information from the literature on the specialty in the target language. Reading should
result in oral messages in a foreign language and their subsequent discussion. In this case, the
student is not limited only to the extraction of information, but also seeks to retain in his memory
the most important content of the read and the language means for its expression. Thus, all types of
speech activity interact.
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A K. Xynycosa

B3aumopneiicTBue BHIOB peuyeBoil JesiTeIbHOCTH B mpoiuecce 00y4eHHs HHOCTPAHHBIM
A3bIKAM B TEXHHYECKOM BY3e

Annotation: The article examines the integration of speech activity types and the motive of
speech utterance, in the process of which each type of speech activity is activated; theoretical
substantiations, as well as methods and techniques for activating types of speech activity are given,
the need for the process of mastering the types of speech activity to be as close as possible to the
main educational activity is demonstrated, which contributes to the extraction of information in the
field of specialty.

Key words: speech activity, speech utterance, interaction, language task, motivation,
orientation of learning

A K. Xynycosa

TexHHKANBIK K00-1a HIeT TUIAEePiH OKBITY MpoLeciHae coiiiey KbI3MeTi TYpJIepiHiH e3apa
1C-KHMMBLIbI

AnHoTaums: Makanaga ceijey OpeKeTiHIH Typjepl MeH Ceiiey OopeKeTiHIH MOTHBIHIH
UHTErPaLUsChl KapacThIPbLIAbl, OHBIH OapBICBIHAA COilyiey OpeKeTiHIH op Typl OenceHmipiieni;
TEOPUSIIBIK HETi3AeMeNiep, COHMal-aK CelJiey opeKkeTi TypiepiH OelCeHAIpyAiH SmicTepi MeH
TOCINIEPl KEeNTIPUIreH, COMIey SpeKeTi TYpJiepiH MEHrepy MpOLECIHIH HEri3ri OKy iC-opeKeTiMeH
KOHBEPI'€HLIUSCBIH MAaKCUMyMFa alHAIABIPY KaXKETTUII KOpCeTUIreH, OyJl MaMaHABIK CalachlHAA
aKmapar ajyfa bIKIaJ eTeqi.

Tyiiinai ce3mep: ceilney opekeTi, ceiieyni alTy, e3apa OpeKeTTeCy, TUIMIK MIHAET,
MOTHBAIIHS, OKyFa OarbIT Oepy
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MPHTH 27.33.19
b.Temep
Momnronbsckuii yausepcutetr Hayka u Texnonoruii, Monronaus

PACITPEAEJIEHWE HEYETKOI'O MHOXXECTBA U1 HEUETHAA @ YHKINA

AnoTaumusi: Ycnonbp3yst pacripefesieHne OJHONM M MHOTOMEPHOHN CIy4alHOW BEJWYUHBI 10
HOBOMY OIIpeIeNieHbl KJIACChl HEUETKOro MHOXKECTBA C pacmpeneneHusMH. B paborte Taxke
00OCHOBaH TMPHHLUI HAXOXKICHHUS SKCTPEMyMa HEYETKOH YHCIOBOH (DYHKIHMH C TUCKPETHBIMHU
pacnpenyieHusIMH.

Karuesbie ciioBa: Heuerkoe MHOXKeCTBO, DyHKIMS IPUHAIICKHOCTH

BBenenue. Pacmupsisi ocHOBHBIE TOHSATHUS O MHOkecTBax JI.3ampsi ompenenusi mepBHYHBIC
MOHSITHSI He4eTKoro MHOkecTBa [1]. [loHsATHE HEYETKOrO MHOXKECTBA MIPAET BAXKHYIO POJb MPU
MOCTPOCHUM MATEMAaTUYECKOW MOJIENU U PEIIeHUH ONTHMHU3ALMOHHBIX 337a4 HEUETKUX MPOLECCOB
B ( [1], [2], [3], [4], ). B crarbe MBI nmo ompenensieM moHsTHE “PacrpeneieHre HEYETKOTrO
MHOKeCTBA  TMPHU 3aBHCUMOCTH (PYHKIIMH TPUHAMJICKHOCTH OT CIy4YalHOW BENUYHHBL A TakxkKe
MPOBEJCHBI CPABHUTENIbHBIE AHATN3bl MHOXECTBEHHBIX NEHCTBHI HaJ HEUYETKOM MHOMKECTBE C
pacmpeneNeHueM IO OTHOIICHHIO aJIbTePHATUBHBIM NEHCTBUSIMU HaJ OOBIYHOM HEYETKOM
MHOXKECTBE.

Yacmb nepeas. OCHOBHBIE 3JIeMEHThI HEYETKOT0 MHOKeCTBA.

B »T0li Wactu paccMaTpuBaeM MOHSTHS O JAEWCTBUAX HAJ HEUETKUMH MHOXKECTBAMH U
CpaBHHUBAEM C IEHCTHSIMH HaJl HEUETKUMH MHOKECTBAMU C PACTIPENCICHISIMY, OMPEIACIEHHBIMU BO

BTOPOH 4aCTH.
A= {(x, M, (x))|x € G}

[0, 1]

Ilycts G YHHUBEPCAIBHOE MHOXKECTBO. T0raa, MHOXKECTBO Ha3bIBAETCSA

X
HEYETKHUM MHOXKXECTBOM. BHGCB 'uA( ) (I)YHKLII/UI NpUHUMArOmas 3HAYCHUA U3 Ha3bIBACTCA

byHKIMEH NPUHAIE)KHOCTH HIH (PyHKIIUEH XapaKTepHCTHUK.

X
Ecmu dynkmms (%) npuHumMaeT 3HadueHuss 0 unu 1, TO MHOXKECTBO 4 nonumaercs xak

O00OBIYHOE MHOMKECTBO. HYCTB 4 u B HCYCTKUEC MHOXKECTBA, OMNPEACICHHBIC MHOXCCTBEC G u

#a (x),u 5 (x) 0003HAa4YalOT COOTBETCTBEHHO, Xa
, PAaKTECPUTUICCKUEC (1)YHKLII/II/I OTUX MHOXECTB.
OtMerum crnenyromue onpenenceaus [1] .

x)< x
Onpenenenne 1. Eciu s moGoro x€G  ppmonnsiercs yCIIOBUE # A( ) # B( ), TO

MHOXecTBO 4 HasbIBaeTcs comepxamumcs B B 1 o6osnauaercs uepes 4 € B | npyrumu crosamu
AcBo VxeG,u,(x) < u(x)

xX)l=
Onpenenenne 2. Eciu mnst moboro ¥ € G prmonnsiercs yCIIOBHE #a ( ) s ( ), TO
muoxectsa 4 u B HasbBaroTCs paBHBIME HEYETKHMH MHOXKECTBAMH M 0603HavaerTcsa kak 4 =B |
APYTHMHU CJIOBAMH

A=B o VVxeG,u,(x)= tu(x)

Onpenenenune 3. Ilycte pyHKUNN NPUHAIUIEKHOCTH HEYETKUX MHOXKECTB AUB , ANB ,

AB , A u A+B ONPEACIICHHBIC HA MHOXKECTB X , UMCIOT B COOTBCTCTBCHHO ,
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Hagp () = max (0. 4y ()] iy () = min{a, (0, 450} (0) = () 41 (%)
Hr) =10, () gty (06 = 41, () + 1 () = 1,() (%)

Torma AUB , ANB , AB A y A+B Heuerkne MHOXECTBA HA3BIBAIOTCS COOTBETCTBEHHO
0OBeNIHEHNEM, ITePeceueHneM, MPOU3BEICHIEM, IOTIONHEHHEM U CyMMOi MHOecTB 4 u B .

Yacms emopas. HeueTkoe MHOKeCTBO ¢ pacnpeejeHHeM.

3mech MbI paccMOTpuUM Bompoc 00 omnpeneneHud (YHKUIUWA TPUHAIICKHOCTH HEYETKOTO
MHO)KECTBA C MHCIIOJIb30BAHUEM paclepefesieHus. DJIEMEHTbl IPUHAIJIEKHOCTH HEUYETKOro
MHOXECTBA MOT'YT 3aBUCUTb OT HEKOTOPOH CITy4alHON BEJIMYUHBL.

IlycTh 3anaHa onHOMepHas clydaiiHas Benuuuna X . IlycTb F() -pyHKIIMS pacripeneneHust

5TOM CNy4aiiHOM BEJIUYMHBI a P(x<1)
te (_ * oo), APYTUMH CIOBAMU F@)y=Px=1)
(G, R)

-BEPOSITHOCTb  CNlydaiiHOH BeNMYUHBI X | HpUYeM

2

O6o3HaunM yepes KJlace (PYHKIUI MPUHUMAOIIUX 3HAYCHHS U3 ACHCTBUTEIb-HOTO

YHCJIOBOrO MHOXECTBA, ONPEAETICHHOIO Ha MHOXKECTBE G
Onpenenenne 4. Ilycts 4 HeueTkoe MHOXECTBO, ONpeneNeHHOE HA G, i Ha(¥) o0o3Hauaer
(yHKIIIO TpUAHAATEKHOCTH MHOKeCTBA < . Kpome Toro, s mo6oro sneMenTa ¥ MHOXKECTBa G

= < —
U QyHKIIH 84 € q)(G’ R) BBITOJIHSETCS YCJIOBUA: #a(x) P(X =& (x))I/IJ'II/I Hy(x)=1(g,(x)).
00603HauMM TaKol HeueTkHil kaacc MHoxkecTs 4 uepes (G, X, DG, R).
Srementsr knace meuerkix muowects (00X PG R pasopem Hewerkum MmORecTBOM

F() (G, X, D(G,R)) () _

-paclpeacjicHueEM , a Kjacc Ha30BEM KJIaCCOM HaYCTKHX MHOXKECTB C

pacrpefesNeHueM, ONpEeAeIeHHOM Ha  MHOXECTBE G HUwenno I (8.4(x) SIBJISIETCS

XapaKTePHCTUYECKOH (QyHKIMeH MHOXkecTBa 4 |
Teopem 1. Kaxnoe HeUueTKOE MHOXKECTBO SIBJISIETCS 3JIEMEHTOM HEKOTOPOTrO KJacca HEYETKHUX
MHOYKECTB C pPacHpeaeIeHUEM.

JlokazaTtenbcTro. Ilycth 4 HeueTkoe MHOMKECTBO ONpeNeNeHHOEe Ha HEKOTOPOM MHOMKECTBE
A={(x,1,(x) |[xe G}

Cryuaitnas enuunna ! nmpuruMaer 3Hauenns or 0 1o 1 u eé QyHKIMS pacipeneaeHns HMeeT
BHI!

G, Ha(x) dyHKIMA MpuHAITEKHOCTH MHOXecTBa 4 1n

0, ecmua<0
Fa)=PI <a)=<a, ecm 0<a<l
1, ecmua>1

B

Toraa a1 KaXaoro 0<fp=1 uMeeT p=F (B) , TIOSTOMY 717151 MHOXKecTBa 4 BbIMONHAETCS
Hy(x) =1 (:uA (x)) = P(I S Hy (x))

U3 onpenenenus 3 cienyer Ae{G,1,2(G, R)} . Teopema nokazaHna.

3ameuanue 1. U3 370l TeopeMbl cieayeT YTO KJIacC HEUETKUX MHOXECTB OIMpPENESICHHbIN Ha
HEKOTOPOM  MHOXKECTBE G moxHo pa3duTh Ha KJAcChl HEUETKUX OJHOMEPHBIX MHOXKECTB C
HEKOTOphIMH pacrpenesneHueM. C npyroil CTOpoHsl, eciau  (QyHKIUS NPUHAJIEKHOCTH HEYETKOTO
MHOXECTBA 3aBUCUTb OT HEKOTOPOM CIy4alHOH BEJIUYHMHBI , TO €€ MOXHO pPacCMOTPETh Kak
3JIEMEHT HEKOTOPOr0 HEUETKOr0 OJJHOMEPHOI'O MHOKECTBA.
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3ameuanue 2. Ilycts

A,Be {G,X,QD(G,R)} A= {(x,F(gA(x)) |xe G}H B= {(x,F(gB(x)) |xe G}.

Torma u3 onpeneneHI/Iﬂ’B CJIEAYEeT YTO XapaKTePUCTHUECKHE (PYHKLUUU HEYETKHX MHOMKECTB
AU B, AN B, AB A , A+ B yuMeroT COOTBETCBEHHO BUL!

F(g(0)) =max{F (g,(x)).F (2,(x))} F(g 05 (x)) =min{F (g ,()). F (2,(x))}

2 2

F(gAB(x)):F(gA(x))'F(gB(x))j F(gz(x)):l—F(gA(x))j
F(gA+B(x)):F(gA(x))+F(gB(x))_F(gA(x))'F(gB(x))

ITosTomy Knacc (G, X, (G, R) gprgerca 3aMKHYTBIM KJIACCOM JJIsI Orepaunuii oObeaAMHEHUS,
MepPEeCeUYeHNH, IPOU3BEACHUH, CyMM U AOMOJIHEHUN HEYETKUX MHOXKECTB.
PaccmorpuMm Temepp BOONPOC O MHOTOMEPHOM CINy4alHONW BEIWYMHE C HEKOTOPBIM

X=X,X,,.,X o
pacnpenenenuem. Ilyctp ( 1o '”) obo3zHauaer M MepHyrO CIy4aiiHyHO BEIUYHHY U €€
(byHKIMA pacripeneneHusi IMEeT BHULI

FO)=F.,1,,..1,)=P (X <t,X,<t,,., X, <1,)
1=(t,t,,..,1,)ER"
BCJIMYMHBI X:(Xlaij...,Xm).

®(G,R™)

rae HWnupiMu  crioBaMu F() -pyHKIMST pacmipeneneHuss CiydailHON

OOGo3HaunM depes KJIacc (PYyHKIMA NMPUHUMAIOIINX 3HAYEHUS W3 TPOCTPAHCTBA

R" | onpenesnenHoro Ha Muosxkectse U |
CIIMCOK HCITOJIb30BAHHBIX MCTOUYHMKOB

1 Opnosckuit C.A. IIpobnemMbl MPUHATHS PELICHUH NPU HEUETKOW MCXOAHOH MH(pOopmMaruu.
M.: Hayka, 1981.

2 3ace JI. TloHATHE NMHTBUCTHYECKOH NEPEMEHHOM M €ro MNPUMEHEHHE K MPHHSITHIO
npuOIMKEeHHBIX pernenuii. M.: Mup, 1976.

3 Kodwman A. Beenenne B Teopuio HeueTKHX MHOXeCTB. M.: Panno u cBszb, 1982.

4 J.Comnommopxk, P.JIxarBacypsH. wmaxwiraad CHUCTEMUHH TOOLIOOHJ TOAOPXOiH Oyc
OJIOHJIOTHHT X3paTidX Hb. YB 2003 OH /HAa MOHTOJIECKOM SI3BIKE/.

B.Tomor
Distribution of the fuzzy set and odd function
Abstract. Using the distribution of one and a multidimensional random variable in a new way,
the classes of a fuzzy set with distributions are defined. The paper also substantiates the principle of
finding the extremum of a fuzzy numerical function with discrete distributions.
Key words: Fuzzy set, membership function

b.Temep
Pacnpenenenne HE4eTKOr0 MHOKECTBA H HEYETHOH (PYHKIIHHU
AnHoTaums. bip ’xoHe KemesmemIl Ke3AEeWCOK IIaMaHBIH YJIECTIPUTYlH JKaHAa TOCLIMEH
KOJIZJAHA OTBIPBII, YJIeCTipiMaepi Oap aHbIK €MeC JKUBIHTBIKTBIH KJIacTapbl aHbIKTanabl. CoHnmali-ax,
JKYMBIC JHUCKPETTI YVJIECTIpIMIEPMEH aHBIK €MeC CaHAbIK (YHKUMUSHBIH OSKCTPEMYMBIH Taly
NPUHLUIIH HeT13aenal.
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Tyitinai ce3aep: OYJIBIHFBIP )KUBIHTBIK, MYIIENIK (QYHKIIHS
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MPHTH 77.03.05

AB. TPYC', UM. AKMOJIOBA'
"Kaparanaunckuii uHaycTpuaibHblil yHusepcuTerT, T. Temupray, Kasaxcran

®OPMbI OPT"TAHM3ALIMN CAMOCTOATEJIbHBIX 3AHATUA
OHBUYECKOU KVYJIbTYPOU B BY3E B YCJIOBUAX TUCTAHIIMOHHOI'O
OBYYEHUA

AHHoTanmsa. B cratee paccMaTpuBaroTCs HeoOXomuMocTh 3¢ (EKTUBHON OpraHM3aluu
3aHATUN (PU3UUECKON KyJIbTYPhI B YCIOBHAX JUCTAHIIHOHHOTO OOyUEHUS.

ABTOpPOM OCBEIIEHbI OCHOBHBIE METOIBI M (POPMBI OPTaHU3ALMH CAMOCTOSITENIbHBIX 3aHATHH
(bu3NUECKOl KyJIbTYPOH B By3€, B YCJIOBUSIX CIOKHOH SMUAEMHOJIOTMIECKOM OOCTAHOBKH B HaIeH
CTpPaHe W B MHUDE.

ABTOp TOAPOOHO OMHUCBHIBAET CTPYKTYPY CAMOCTOSITENBHBIX 3aHATHH, WX  NPUHLHIIBI
NOCTPOCHMSI, METONbl pEryJupoBaHUs  (PU3UYECKON HArpy3KH B VCIOBHSX ITOHIKEHHON
JBUraTEJIbHON AKTUBHOCTHU B CTYI€HUECKOU Cpeae.

KawueBble cnoBa: usmueckas KyJbTypa, PUTMHUECKAash THMHACTHKA, KOMILIEKCHI, CEpPHUH,
LIEUNUHT, KaljJaHeTHKa, aTeTU4eckas TMMHACTHKA.

CrnoxHble >nUIEMHUONIOTHYECKHE yciaoBus B mupe U PecnyOmuke Kaszaxcran, mepexon k
IUCTAHIIMOHHOMY OOY4YeHHIO CTYIEHTOB B By3aX, AUKTYIOT HOBbIE TPEeOOBaHUS K IMPOBEACHUIO
3aHSITUH MO (PU3UUIECKON KYJIBTYpE.

YueOHbIe 3aHATHS IO HEBOJIE MPEBPAINAOTCS U3 yUeOHO-TPEHUPOBOYHBIX B CAMOCTOSATENbHbIE
3aHATUS U XOTb M CTPOATCS B COOTBETCTBUU C NMPUHIHUIAMHU (PU3HMUECKOr0 BOCTIUTAHHS, HO UMEIOT
CYLIECTBEHHBIC OTIHYHSL.

Bo-mepBBIX, CcaMOCTOSITENIbHBIE YIPAXKHEHUS MPOKOHTPOJMPOBATH MX MPENOJABATEIIO
JIOCTATOYHO CJIOXKHO.

Bo-Bropeix, TpeOyercss Oombine BpeMEHH Al MOATOTOBKH IMPENONABATENIeM 3aHATHH U
MPOBEPKH BBIMOJIHEHHBIX CTYACHYECKHIX 33 aHUH.

B-tperpux, 3aHsTHA B BUAEO PpopMare MO BPEMEHH OYEHb OIPAHHUEHBI.

B-uerBepThIX, TPeOYIOT HCHONB30BAHUE KOMIUIEKCOB YIPAKHEHUH, BBIMOJHEHHE KOTOPBIX
TpeOyeT MaJio MecTa.

B-nsThIX, 3aHSATHS NPUBSI3aHBI K OJHOMY MECTYy — JOMYy, B PEAKHX  CJy4asix CTyIEHTBI
3aHMMAIOTCS B (PUTHEC 3a/1aX WM Ha YJIUIIE.

Jnsa pewmeHust 3TUX MpobieM HyKeH ObICTphli U 3PQPEKTHBHBI MEpPexon ¢ TIPYMIIOBBIX
3aHATUN K MHOUBUAYIBHBIM 3aHSTHSIM Ha OHJIAHH ruiatdopmax, mpu COXpaHEHUH BCEX NMPUHLIUIIOB
($u3NIECKOro BOCIIUTAHHUSI.

OnnafiH-3aHATHS AOJDKHBI UMETh IPAMOTHOE METOAMYECKOE TOCTPOCHHE, pPa3HOOOpasHbl U
3¢ dEKTUBHBL

HUx 3amaya moMoYb CTyAEHTaM B HW3MEHHBIIUXCS YCIOBHAX ITOHM)KEHHOW ABHUraTeIbHON
AKTUBHOCTH COCPEIOTOYHUTHCS Ha Y4UeOHOH HEATEIbHOCTH, WUCIOJNB3Ys BCE BHYTPEHHHE PECYypChl
OpraHu3Ma, yAepKuBasi padoTOCIIOCOOHOCTh Ha HEOOXOAUMOM YPOBHE, YKPEILUISATh 3J0POBBE.

Ha nepBblii uiaH BBIXOAWT MPUHIMI CO3HATENBHOCTH — CTY/I€HTaM IOHUMATh, YTO OAHUM H3
ITIABHBIX (PAKTOPOB 370POBOM M CYACTIMBOH JKWU3HU SIBISIIOTCA CHUCTEMATHUYECKHE, €KETHEBHbBIE
3aHATHSI PUBNUECKIMHU YIIPAKHEHHSIMH.
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N x0Ts 3TO MonokeHWe He y KOro He BbI3bIBA€T COMHEHMI, OHO MOCTOSHHO UIHOPHUPYETCSL.
CTyneHTbl HAXOHAT ONpaBAaHUsS Uil COOCTBEHHOH JIEHW M HEXKEJaHWs 3aHUMATBhCS PETYJLSIPHO, a
HE OT ciIy4asi K CJIydaro.

D10 M ecThb rmaBHas mnpoOneMa (U3NUECKON KyJIBTYypBl CTyJI€HYECTBA — IMOTPEOHOCTH B
3aHATUAX (PU3HMUECKUMH YNPAKHEHUSIMU OTOIABUTaeTCs HAa BTOPOCTENCHHBIA IUlaH. XOTS IpH
NPaBUJIBHOM TIPUMEHEHHUH (PU3NYECKHE YIPAKHEHHsS JOCTaBISIIOT 0CO00€  yIOBOJBCTBHE
(MBIIIEYHYIO PAAOCTh) - 3TO 3AJOKEHO B KAKIOM UEJIOBEKE T'€HETHYECKH.

CrynenraM HeOOXOAUMO OOBSICHATh, YTO YEJIOBEUECKHH OPraHU3M yCTPOeH (PU3HOIOTHYEeCKU
TaKUM 00pa3oM, 4TO MBIIIBI COCTABILIIOT S0 % Macchl Tena. 3a BpeMst 3BOJIFOLIIOHHOTO Pa3BUTHUS
(YHKIMS MBIIIEYHOTO ABIDKEHHSI MOAYMHMIIA ceOe CTpOoeHNe, (PYHKLUHU U BCIO KU3HENESITEIbHOCTD
IPYyTUX OpPraHoB, CUCTEM OpraHu3Ma, IMO3TOMY OH OuU€Hb UyTKO pearupyer Kak Ha HU3MeHEeHHe
JIBUTATEIbHON aKTUBHOCTH[ 1].

ITosromy ninst 6onee 3pdexTuBHOrO yueOHOro nporecca nNpu TUCTAHIMOHHOM PEXKUME HY KHBI
peabHbIE MOTHBBI, TOOYKAAIOIINE CTYAEHTOB K CAMOCTOATEIBHBIM 3aHATHSIM — 3TO U YJIyULICHHE
TEJOCIIOKEHUs, HW3MEHeHWe HMHUIKa Ha 0Oojee CHOPTHBHBIN, OllylieHne (U3NYeCKoro u
NICUXUYECKOr0 paccyiabiieHus Mocie 3aHATHIH, Pa3BUTHE TPAIMO3HOCTH, 3JIETAHTHOCTH y JIEBYIIEK,
MY>KECTBEHHOCTH Y FOHOLIEH, (OPMHPOBAHNE HABBIKOB IICUXOPETY JISILIUU.

IIpenonaBaTenu B [JaHHOW CHUTyalMd AOJDKHBI B TIOJHONH Mepe HCIOJb30BaThb MPUHLUI
UHIMBUAYAIbHOTO TMOAXOAAa — PeryJupoBaTb YypPOBEHb HArpy3KH, OPHEHTHPYSCh Ha THUII
KOHCTUTYLIMU CTYJIEHTOB, HA MEAMLIMHCKYIO TPYIITy K KOTOPOH OHU OTHOCATCS, UX (pusmyeckoe
pa3BUTHE, OOBSACHITH CTYyE€HTAM, YTO MPH  BBINOJIHEHUN CAMOCTOSTENbHBIX 3aHATHIH HEOOXOIUMO
NPUMEHSITh CAMOKOHTPOJIb.

[IpenopaBatenssmMu  gu3uueckoro  BocnuTaHus  KaparaHawmHCKOTO — WHAYCTPHAJIBHOTO
yHHUBepCcUTeTa ObUTH CO3JJaHBI BHIEO — KOMIUIEKCHI JIsl CAMOCTOSITEIIbHBIX 3aHATHI CTyJEHTaMH H
PEKOMEHIALINH K MX BBITOJHEHHUIO.

DTO KOMIUIEKCHl yTPEHHEH T'MMHACTUKH, KOMIUIEKChl PUTMHUYECKOW M'MMHACTHKH, IIEHINHTA,
KaJUIAHETUKHU IS TPYMI AeBYIIEK, aTJeTHUeCKO TMMHACTUKU U NUjaTeca JUlsl FOHOLIe OCHOBHOM,
MOATOTOBUTEIBPHON U CMIELIMAIBHON MEAULMHCKON FPYIIIL

B moxproroBneHHbIE KOMITJIEKCHI YTPEHHEH TMMHACTUKH BKJIFOUEHBI:

1. YmpaxxHeHHsT Ha MBILIBI e, TUIEYEBOrO MOsCa, PYK, TYJIOBHINA, HUKHUX KOHEUHOCTEH,
YIPaKHEHUS Ha PACTSKEHNE BCEX TPYITI MBbIIIILI,

2 BoccraHoBieHne oOpraHn3Ma Tmocie (QHU3MYECKOW Harpy3kH C TOMOIIBIO CHENHAIbHO
NOJOOPaHHBIX BIXATEIbHBIX YIIPAKHEHHH.

3.YmpaxkHeHuss ¢ IpeaMeTaMHd U My3bIKaJbHOE COMNPOBOXKIAEHUE MPUMEHSIOTCS AJis
yIJIyUIIeHUsT Ka4eCTBa 3aHATHH.

4 I3MeHeHHne HCXOAHBIX TMOJIOKEHMH, YBEJIMYEHHE WM YMEHBbLICHHE AaMIUIUTYIbI
YOPaXXKHEHUH, yBEIWYCHHUE WM YMEHBLICHHE YHCJAa TIOBTOPEHHUH YNpakKHEHHH, YBEIHMYeHHE WU
COKpallleHHe May3 JUIsl OT/bIXa — OCHOBA ISl MPaBUJIBHOTO JO3UPOBAHUS HArPy3KH.

IIpn mocTpoeHNH KOMIUIEKCA YTPEHHeH MMHACTUKUA HEOOXOOMMO HMCXOAMTH M3 CIEAYIOIIHX
PEKOMEHALIHM.

1. Tenocnoxenne W (PU3MUECKOE PaA3BUTHE CTYyACHTOB SIBISIETCS OCHOBOH Ui BBIOOpA
KOMILJIEKCOB YIIPaXKHEHUH.

2.YpaKHeHHsT AOJDKHBI OBITH TPOCTHI B BHITTOJHEHUH.

3. KoMmiekchl 1OIKHBI UMETD OINPeNEIeHHYIO MTOCIE0BATENbHOCTD BbIMOIHEHMS:

a) o0s13aTeIbHBIN KOMITIOHEHT - X0OIb0a Ha MeCTe WIN B ABWKCHHH,

b) HaKJIOHBI BHEpen, Ha3aja, BIIEBO, BIPaBO, C MO0ABJIEHHMEM pPa3HOOOPA3HBIX IBIKEHUH
pyKamu.

C) TIOBOPOTHI TYJIOBUILA BIIPABO U BJIEBO, TAK XK€ C pa3HOOOPAa3HBIMU ABIIKEHHSIMH PYK BIIEPE.
BBEPX, B CTOPOHBL, BHU3 U T 1.
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d) Maxu HOraMu B pa3IMYHBIX HATIPABJICHUSX;

€) BBINABI BIIEPE], HA3aM, B CTOPOHBHI,

f) ynmpakHeHHst AN YKpETUIeHHsT MBIIII] OPIOLIHOTrO mpecca (MMOAHUMAaHUE HOT,TYJIOBUINA M3
MIOJIOXKEHHMS JIeKa Ha CIIMHE WIIH CUIS Ha TIOJY ),

g) crubanue, u pasrudaHue pyK B yope;

h) ynpaskHeHHsI Ha pacTSTUBaHUE,

1) yIpaKHEHHs AJIS1 Pa3BUTHS MBIIIL HOT (MTPbDKKH HA MECTe Ha O0EHX HOrax, MPUCENaHusl).

3. CunoBble yIpaXHEHHUs, O0s3aTENIbHO YEePEAyIOTCS C YIPAKHEHHsIMU Ha PACTATHBAHHE U
paccrnabneHue

4. Ilpu BBIIONHEHUU yTIPaXKHEHUH HeoOxomumo oOpaiiarb BHUMAHHE HA IbIXaHUE -  €ro
gactory W Temn. OYeHb YAcTO€ WM MPEPBIBUCTOE [bIXaHHE T'OBOPUT O HEOOXOAMMOCTHU
YMEHBIIUTh HAIPY3Ky MIJIM COBCEM MPEKPATUTH 3aHATHE.

YTpeHHsIs THMHACTUKA BBITIOJHSIETCS O0SI3aTEIbHO KaXAbIH JAeHb B TeueHUU 5-10 MUHYT H
Oornee, B 3aBUCHMOCTH OT HAJIMUHUSI CBOOOAHOTO BPEMEHH.

Perynspuble yTpeHHHME 3aHATHS (PU3MUECKUMH YHPAKHEHUSIMH  YKPEIUISIOT — OMOPHO-
IBUTATENbHBINA anmapar, pa3BHBaeT (PU3NIECKHE KAaueCTBa - CHITY, THOKOCTb, JIOBKOCTh, TEM CAMbIM
NOBBINAETC (PU3MUECKYH0 M YMCTBEHHYIO pPabOTOCIIOCOOHOCTb, THIIOAWHAMHS OTCTYTIAeT.
CucremaTndeckoe BBIMOJIHEHHE YTPEHHEH T'MMHACTHUKU YJydllaeT KpoBooOpaleHHe, yKperumsieT
CepACYHO COCYAMCTYIO, HEPBHYK0 M JbIXaTeJIbHYIO CHCTEMBI, YJIy4IIaeT JesTeIbHOCTh
MUIIEBAPHUTEIBHBIX OPTaHOB, CIIOCOOCTBYET OOJiee MPOAYKTUBHOHN NESITEIbHOCTH KOPBI TOJIOBHOTO
Mo3ra [2].

MeTtoanka mocTpOeHHs! CaMOCTOSITEIIbHBIX YUEOHO - TPEHUPOBOYHBIX 3aHITHIA:

Purmudeckas u aTieTndeckas TMMHACTHKA, KOMIUIEKCHI IIEHNIHTA, KaJUIAHETUKH U MHJIaTeca
UCTIONB3YIOTCS  KaK  OCHOBHBIE KOMIIOHEHTBI y4eOHO- TPEHHPOBOUHBIX 3aHATHH TIpU
IUCTAHIIMOHHOM OOY4YEeHHH.

PurMudeckasi rHMHACTHKA JETUTCS HA O3[0POBUTENBHYIO, JIEUEOHYIO 1 MPHKJIAHYIO.

Purmuueckass (TaHueBajbHAs) W AaTJIETHYECKass T'MMHACTUKH SIBJISTFOTCSI  OCHOBHBIMH
CaMOCTOSITENIbHBIM  (popMaMu  yueOHO-TPEHUPOBOYHBIX 3aHATHH (U3NYECKONW KyJIbTypoll B
YCJIOBHSIX AUCTAHIIMOHHOTO O0yYeHUsI.

Teoperndeckn BO3MOXKHBI CaMble pa3HOOOpa3HbIe BAPUAHTBI 3aHATUH, OHM MOTYT Pa3jinyaThbCs
noadoOpoM CpPEACTB, U JO3MPOBKOW OTAENBbHBIX YHIPAKHEHUH, W HX uYepenoBanueM. OnHaKo
pa3NIUYHBIE BAPUAHTHI 3aHATHH MOAYUHSIIOTCA €IUHBIM 3akoHaM. Hambonee kpymHON CTpyKTypoi
sBysieTcst koMmruieke. OH moapasfensercss Ha 4acTH, B CBOKO OYepenb, 4acTU AeNsITcs Ha Oosee
MeNKne OJIOKH-CEPUH, KOTOPBIE COCTOAT U3 IIETOYeK YIPAKHEHHUH U CBA30OK MEXIY HHUMU.
MUKpOCTPYKTYPHBIMH  3JIEMEHTAMH  SIBJSIFOTCS  YNPAKHEHUs, M3 KOTOPBIX COCTAaBIISIIOTCS
KOMOWHAIMH (COENNHEHMS), BXOISAIINE B LIETIOUKH.

BoIaensiroT MoAroTOBUTENBHY 0, OCHOBHYIO M 3aKIIFOUUTENBbHYIO YaCTH KOMIUIEKCA.

[IpoaomKuTePHOCTh MOATOTOBUTENIBHON YaCTH WM, KaK €€ Ha3bIBalOT, pa3MuHkU 5-10% ot
o01mero BpeMeHH 3aHsTHS. B MOArOTOBUTENBHON YacTH  pPEIAlOTCs 3amadd OOIIero HacTposl Ha
3aHATHE, Tepexoja OpraHu3Ma Ha JApPyrod ypoBeHb (YHKIMOHHUPOBAHMS, IIOBBILICHHUS
BOCIIPUIMYHUBOCTH K MY3bIKAJIbHOMY COTIPOBOXKIIEHHIO.

OcHOBHOE cofiep:kaHne MOATOTOBUTENBHOMN YaCTH COCTABIIAIOT CIEAYIOLINE LIETTOUKH:

-IIOABEMBI Ha TTOJTYTAJIbIIbl C PA3JINYHBIMU ABIKEHUSIMH PYK;

-TIOJTy IPUCENTBI C PA3TUYHBIMU TOJIOKEHUSMHU 1 IBH)KEHUSIMH PYK;

-Pa3HOBHUIHOCTH XOIbOBI (HAa MeCTe, C IPOBIKEHUEM ),

-OCHOBHO IIIar TaHLEB, B CTHJIE TUCKO;

-HaKJIOHBI,

-BBITIA/IbI,

-0er, MOACKOKH, MPBIKKH.
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IlocnenoBaTenbHOCTD MEPBBIX YETHIPEX LETOYEK YNPAKHEHUNM HENPUHLUIHANIbHA, TaK KaK B
LIEJIOM OTH COEAMHEHUS] UMEIOT JIOKAJIbHOE 3HAYEHHE.

A BOT TpU HakJoOHaX B pPabOTy BKJIIOUAOTCS OoJbIIMEe TPyNIbl MbIIL. Bo3nedcTeue
NOJNOOHBIX YHPaKHEHUH mMpuoOperaer pernoHaNbHBIA XapakTep. [103TOMy OHHM BBIOJHSIOTCS
TOJBKO IMOCJE MNPEABAPUTEIbHOM pa3sMUHKH. beroM M MNOACKOKAaMH MOXKHO 3aBEpPLINThb
MOATrOTOBUTENBHYIO YaCTh.

Takum 00pa3oM, NpHU TMOCTPOCHUHM NOATOTOBUTENBHOH  HYaCTH HY)KHO IPHIAEPKUBATHCS
MPUHLUIA: OT JIOKAJILHOTO BO3ACHCTBUS HAa OMIOPHO — ABUrATEJIbHBIN annapar K perHOHaIbHOMY, a
3aTeM K IJI00aIbHOMY .

OcHoBHas vacTh 3aHuUMaeT 80-85% Bcero BpeMeHM 3aHATHS, COCTOSIIUX HECKOJBKUX CepHil.
CylIecTByIOT OOHOCEPUIHOE, ABYXCEPUHHOE, TPEXCEPUMHOE, HYEThIPEXCEPUMHOE MOCTPOCHHE
OCHOBHOM YaCTH.

To ectp mocne TIIATENBbHOW NPOPAOOTKH BCEX TPYII MBI B Pa3IHMYHBIX HCXOTHBIX
MOJIOXKEHMSX, YIPAKHEHUsX B maprepe (omHa cepust — 1SMHMHYT), MOXKET JOOaBISATBCS BTOpast
Cepusl TAHLIEBAJIbHBIX M OeTOBBIX yIpakHEeHUH (20 MUHYT).

IIpu mnocTpoeHnn TpexcepuitHOW (GOPMBI HCHONMB3YETCsl CIEAYIOIas CXema: Cepust —
yIPaXKHEHUs CTOsI, OeroBasi Cepyst U MapTepHast Ul Pa3BUTHS CHITBI U THOKOCTH (25 MUHYT).

UerblpexcepuiiHas (opMa BKIOYa€T IOMHUMO YKa3aHHBIX B MPENbIAYIIEM BapHAaHTE
TaHLEBAJIbHYI CEPUIO MTOCJIE NAaPTEPHOM.

U, naxoner, camas cnoxHas Gopma ocHOBHOI dactu (30 - 45 MUHYT):

ITepBast cepuist COCTOUT U3 YIPaKHEHHH, MPOPadaThIBAIOIINUX CyCTaBbl M MBIIILbLI CBEPXY BHU3.
Bropas — Oerosasi. TpeTbsi cepusi - MOBTOpEHUE MEPBOIA, HO ¢ OoJbliei amruntyiol. YerBepTasi —
TaHLeBalbHas i Oerosast. I1aTas — maprepHas. [llecras — BHOBb Oeroasi HiIu mapTepHasl.

HenpemenHnoe ycnoBue NPaBWIBHO NMOCTPOCHHOIO 3aHATHS — HAJIWYUE  3aKIFOYUTENBHOU
4acTH, MO BpeMeHHU 3aHuMaroleil 5-15% Bcero Bpemenu. Ilo neneBoMy Ha3HA4YEHMIO BBIAEINSIOT
HECKOJIbKO CEpHii, MPOBOAUMBIX B 3TOM YaCTU 3aHATUS — CEpPUs ABIXATENbHBIX YIPaXHEHUN H
IBW)KEHUH Ha paccialieHue, cepysi Ha ICUXOPEryINpyoliee BO3ACHCTBHE, BKIIOYAsl Ay TOTPEHUHT,
KOTOpble OOECNEeYNBAIOT TOCTENIEHHOE CHI)KEHHE TPEHHUPOBOYHON HATrpPy3KH M MPHUBEICHHE
OpraHHU3Ma B CPABHUTEIBHO CIIOKOMHOE COCTOSIHUE.

IIpn mucTaHUIMOHHOM OOYYEHHHM MOKHO MPOBOAMTH 3aHATHS, HaunHas ¢ 15 - 30 MuHYyT,
MOCTENEHHO I0BOAS UX 10 9OMUHYT.

Kammanernka — 3TO KOMIUIEKCHl TepepabdOTaHHBIX YIPAKHEHWH WOTH - CTaTHYeCKHe
yIpaXHEHU!, HAMPABJICHHbIE HA COKPAILECHUE U PACTSKEHHUE MBIIIL, MOA KOHTPOJEM JbIXaHUS —
KOTOPOE SIBJIAETCSI OCHOBOH KaJIJIAHETUKH.

Komnekcsl KajllaHeTHMKH MPENoaBaTe/sIMU MPUMEHSIOTCS NPENoAaBaTelsIMU B IPyIIax
JEBYLIEK U JUIs1 3aHATHH CO CTYAEHTAMHU CIELHAIBHOIO MEAULIMHCKOTO OTAENICHHUS.

Ilunarec — 3TO NPOCTBIE KOMIUIEKCHI YIPAKHEHWHM MU YBEJIWYEHHUs MNPOYHOCTU TeNa,
yIydlleHuss oOcaHky, OanaHca W koopamHauuu. llumatec ompenenseTcss He KOJUYECTBOM
BBINTOJIHEHHBIX YIPAXKHEHHUH, & Ka4eCTBOM UX BBINOJHEHUs. Bee ABMKEHNUs BBIMONHSOTCS IUIABHO,
B OINpPEACNICHHOM MOpPSAAKE, aKLUEHTUPYs BHUMAHUE HAa YKPEIUIEHWE MBILIL [MO3BOHOYHHUKA H
OpromHOoro mpecca. I'nmyOokoe AbIXaHHWE IOMOTaeT CHSITh TPEBOKHOCTb, YKPENUTh HEPBHYIO
cucreMy. lIpumensiercs nyist CTyJ€HTOB CHELUANTBHOIO MEIULIMHCKOTO OTAEIEHUS, MO MOKA3aHUsIM.

Komnekcsl mumiareca BBINOJHSIOTCS TaK XK€ CEPUsAMH, NPEUMYIIECTBEHHO B MapTepe —
CTaTUYECKHUE yIepKaHWE Tella B IJIaHKe, OOKOBOW IUIAHKE, MOABEMBI HOI' B OOKOBOW IIJIAHKE,
MepPeKaThl Ha CIIHHE, THIEPIKCTEH3Us U T.A. MOXHO NPUMEHSITh B OCHOBHOM U MOATOTOBUTEJIBHON
rpymnmnax v FHOLIEH U JeByLIEK.

OOmast cxema 3aHATUH — BCero 29 ynpakHEHUH - 7 yIpPaKHEHWH ISl Pa3MHHKH MBIIIL LIeH,
IUIEYEBOrO T05ICa, TYJOBHUINA, HOT, 4 YIIPAKHEHHUs Ha MBILIIEI OPIOIIHOTO Mpecca, 4 yIpaKHEHUs
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Ha HOTHW, 5 YIpaXHEHUH Ha Arogunbl U Oenpa, 6 yHIpaXHEHWH Ha pacTATMBAaHME MBbIIIL, 3
yIPaXHEHUs — SJIEMEHTHI TAHLA )KUBOTA.

ATnerndeckas THMHACTHKA - 3TO CUCTeMa (PU3MUYECKHX YNPaKHEHUH, Pa3BUBAIOIIMX CHITY, B
COUYETAaHUHM C PA3HOCTOPOHHEH (PU3NYECKONW MOATOTOBKOW. Yalne HCMONb3YeTCs B MYKCKHUX
rpynmnax.

ATnerudeckasi THMHACTHKA BKJIIOYAET YIPAXXHEHUS C COOCTBEHHBIM BECOM, C TaHTENSIMHU,
rupsMu. BospelicTByss Ha pasiuyHble MbIIIEYHbIE TPYIIbl, YIPAKHEHUs C OTATOLIEHUSIMU
CHOCOOCTBYIOT TAPMOHUYECKOMY Pa3BHTHIO MYCKYJIATyPbI TEJa, YIYUIIAIOT OCAHKY.

Komnuekcsl ynpaXxHeHUN MIaHUPYIOTCS U BBINOJIHIKOTCA U KOHTPOIMPYIOTCA MO KOJUYECTBY
BBITIOJIHEHHBIX CEPH, YMCIO KOTOPBIX 3aBUCHUT OTPELIAEMBIX 3a1ad - ISl pa3BUTHS aOCOMFOTHON
CHJIbI B KAaKOM-THOO YNPaKHEHWH BEC OTSTOIIEHHs YBEIMYMBAETCS, a4 YHCIO TOBTOPEHHUH
yMeHblnaercs. [lns pasBUTHA CHJIOBOH BBIHOCIMBOCTH (YMEHBIICHUS JKHPOBBIX OTJIOJKEHHI)
NPUMEHSFOTCSI OTSITOLIEHHSI MEHBIIETrO Beca ¢ OOJIBIIMM YHCIOM MOBTOPEHUH. Bec oTsaromenuit u
YHCJIO TOBTOPOB BBIOMpAETCs WHAWBUAYaNIbHO. KOMIUIEKC yNpPaKHEHWH COCTABISETCS TAKUM
00pazom, 4ToOBI Y4aCTBOBAJIU MO BO3MOXKHOCTH BCE MBIIIEUHbIE Py mbl|3].

Kaxxnoe 3amsTHe ciemyeT HauWHATHL C XOABObI M MEIJIEHHOro Oera, 3aTeM MEPEeXOAHUTh K
00IIepa3BUBAIOIINM YIIPAKHEHHUSIM I MBIIII TUIEYEBOTO TOsICa U PYK, TYJIOBHUINA M LIEH, HOT U
yIpaXHEHUs 17151 POPMHUPOBAHUS MPABHIIBHONH OCAaHKH(Pa3MUHKA).

Ilocne pasMHMHKH BBINOJHAETCS KOMIUIEKC AaTJIETMYECKOM T'HUMHACTUKH, BKJIIOYAOLIHUN
Clenyrlue CINeLUaNbHble CHJIOBBIE YINPAXHEHUSA:  YIOPAKHEHUs C TAaHTENSMH - HAaKJIOHBI,
MOBOPOTHI, KPYrOBbI€ ABIKEHUS TYJIOBHIIEM, BbDKMMaHue, npucenanue (macca 5S—12 kr). s
JEeBYIIEK, COOTBETCTBEHHO, MONOUPAIOTCS OoJiee JIETKHe Beca.

Ynpaxuaenus ¢ rupsamu (16, 24, 32 xr) - NOAHMMAaHHE K TUIEYy, HA TPyAb, OMHON M IByMs
pyKaMH, TOMYOK M JKAM OJHOW M JABYX THUPb,  PBIBOK, OpOCaHWE THPH Ha JAajJbHOCTb,
JKOHIJINPOBaHUE TUPEH.

B 3akmrounMTenbHON YacTH MPOBOAATCS MENJIGHHBbIM Oer, Xxoxb0a, yHIpakHEeHHs Ha
paccnabyieHue ¢ riTyOOKHM JIbIXaHUEM.

[Ipnobwmenne CTyaeHYeCKOH MOJIONEXH K (PU3NUECKON KyJbType — Ba)XXHOE CllaraéMoe B
(dbopMUpPOBaHUH 3M0POBOrO OOpas3a Ku3HU. Hapsimy ¢ IIUPOKUM pa3BUTHEM U JNaJbHEHIIUM
COBEPIIEHCTBOBAHUEM OpPraHM30BaHHBIX (OPM 3aHATUH (PUSUUECKOH KyJNbTYpOH, periaromiee
3HAYEHHE UMEIOT CAMOCTOSITENbHBIC 3aHATHS (PU3MIECKIMHU YIIPAKHEHISIMHU[4].

TpeHnpoBOYHBII MPOLIECC MPEAINOAaraeT: MOCTENEHHOE YBEINIeHHe NHTEHCUBHOCTH, 00beMa
bu3nIecKkux Harpy30K U BpEMEHH TPEHHPOBOYHOTO 3aHSATHS, MPABIIIBHOE YePEOBAHNE HArpy30K C
UHTEPBAJIAMH OTABIXa, IOBTOPEHHE pPA3JIMYHbIX IO XapakTepy (U3HUECKHMX HArpy3oK U
CHCTEMATHUYECKH PETYJISIPHO HA MPOTSLKEHUH 00JIee IITUTETbHOTO BPEMSL

310pOBbE HACENEHUS B CTPaHE pacCMaTPUBAeTCs Kak camasi OoJsblias LEHHOCTb, Kak
OTIPABHOE YCJIOBUE MJIS TOJHOLCHHON AEATENbHOCTH U CYACTIIMBOU JKU3HU JIIOAEH.

Ha 6a3e kpemkoro 310pOBbsi U XOPOLIETO Pa3sBUTHS (BPU3HOIOTHYECKUX CHCTEM OPraHH3Ma,
MOJKET OBITh, JOCTUTHYT BBICOKHI YPOBEHb pa3BuTHs. HTak, BcecTopoHHEE pa3BuTHE PU3NIECKHX
Ka4eCTB UMeeT OOJNbLIOe 3HAYSHHE Il MOJIOOTO ueoBeka. IIIupokas BO3MOKHOCTh UX MEPEHOCa
Ha JIIOOYI0 JBUTATENbHYIO [EeSTENbHOCTh IIO3BOJIIET HCIOJB30BaTh MX BO MHOTHX cdepax
YeJIOBEUECKOH AEATENbHOCTH — B Pa3HOOOPA3HBIX TPYIOBBIX MPOLIECCAX, B PA3IMYHBIX M [OIYAC
HEOOBIYHBIX YCIIOBHSIX Cpenbi[4].

CIIMCOK HCII0JIb30OBAHHBIX NCTOYHHMKOB

1 Jly6emmesa JI. M. «CoBpeMeHHbBII LEHHOCTHBIA NOTEHIHAN (PH3MUECKOH KyJbTYpPBl U
CIIOPTa U Iy TH €ro OCBOeHHUs 001mecTBoM JUIHOCTBIO» M.: Tull®K. 2012r. - Ne 6. 10 - 15¢.
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Ab Tpyc, U M. UbsicoBa

KambIKTBIKTAH 3epTTey ‘KaFaaiibIHIa YHHBEPCHTETTE 03iH — 631 OKBITYAbI YiBIMIACTAPY
¢popmanapel. Makanaga THiMAI YHBIMIACTBIPYMIBLIBIK KAXKETTi TYpajibl ali ThLIIAABI

AnpaTna: Makanana KaIOBIKTBIKTAH —OKBITY JKarmaHAa JeHe TopOWeciH  TuiMml
YCTBIMAACTBIPYABIH KKETTLIII Typasiel alTbulafbl. ABTOpP JKOFapbl OKy OpHBIHAA JEHE
IIBIHBIKTHIPY TOPOHMECIH YhIMIACTHIPYIBIiH HETi3re 9icTepl MeH dopMmanapbit, O13bIH eTiMi3Aeri

JKoHne enmemperi Kypaen SNHAESMUONOTHSBIK KaFmalbiHIArbl (DU3UKAJIBIK OCJICeHMIIITIH,
CTYAEHTTIK OpTaJarbl KO3FAJIbIC OPEKETIH PETTEY SAICTEPIH €rKel — TEerKeHJI CUMaTTaiabL.

Tyiiin ce3nep: AeHE IIBIHBIKTHIPY, KOPKEM T'MMHACTKA, KOMIUIEKCHI, IIEHITHHT, CEepPHspPAIE,
KaJIAHETHKA, aTETHKAJIBIK TMMHACTHKA.

A.B. Trus, LM. Ilyasova

Forms of organization of self — learning in the university in the conditions of distance
study

Abstract: The article discusses the need for an effective organization of physical education in
the conditions of distance learning. The author highlights the main methods and forms of organizing
the self — parchedness of physical education at a university, in a difficult epidemiologist situation in
the d. The author describes in detail the structure of independent studies, their physical activity in
conditions of construction, methods of regulation of motor activity in the student environment.

Key words: physical culture, rhythmic gymnastics, com series, shaping, callanetics, athletic
gymnastics.
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MPHTH 77.03.05
0.B. MEJIEHIKO!, .®. XA®H30BA'
"Kaparanaunckuii uHaycTpuaibhblii yausepeutert, T. Temupray, Kaszaxcran

IMPUYMHA U TTPOPUIIAKTHUKA JIMINHEI'O BECA V CTYIEHTOB

AnHoTauus. Ha ceromHsinmHuii NeHb TéMa JIMIIHErO BeCa OYEHb AKTyalJibHA, TaK Kak IO
cratuctuke BO3 3a mocinegHue IIECTb JIET YHCAO MOJOABIX JIIOAEH ¢ H30BITOYHLIM BECOM
yBennumiioch Ha 20%, W naHHas npoOjiemMa B MHUPOBOM COOOIIECTBE MPHU3HAECTCS KaK DIUACMUSL.
ITosToMy naHHasi CTaThsl TMOCBSIIEHA MPOOJIEME OXUPEHHUs Cpenyd CTyACHTOB YHUBEPCHUTETOB U
KoJutemked. B Hell ommcaHbl OCHOBHBIE NMPUYMHBI BO3HUKHOBEHUSI OXKUPEHUS W JIUIIHETO BECa, a
TaKXK€ JaHbl WX OMNPEACNCHUs] M XapaKTePUCTUKHU. JlaHbl pEKOMEHAAMU TIO JICYCHUID U
npoduIakTuKe OXupeHus. PaccMarpuBaeTcst pa3iuyuHbIe CIIOCOOBI PeIIeHus MPOoOIEeMbl C JTMITHAM
BECOM TPU TTOMOIIH 3aHITHI QU3KYIJIBTYPOH.

KuarouesBble cioBa: OXUpeHHE, JUIIHUNA BeC, MPOQUIAKTHKA, HHIEKC MACChl TeJa, MPUYUHbBI
OKUpeHusi, Pr3ndecKkast akTHBHOCTD, 3JIOPOBBE.

Ha ceromusmuuii gear BO3 (BcemupHasi opraHusanus 3ApaBOOXPAHEHHs) MNpHU3HAIA
npobJeMy OKHPEHHUS] HOBOH 3MuaeMHeH, KoTopast oxXBaTuiia Bech MHp. 10 MX moCnenHuM OLleHKaM
B MHpe OT M30BITOYHOro Beca crpagaer Oosee 1 mupa. uenoBek. CTpeMHUTENbHBIA POCT 3TOH
SMUEMUN OOYCJIOBJIEH TE€M, YTO MPOAYKTHI MHUTAHUS CTajH Oojiee NOCTYIHBI U Pa3sHOOOPa3HbI, U
¢dusnyeckas akTHBHOCTb JIFOJIEH 3HAUYUTENbHO YMeHbInaeTcsi. K rpymme mroneli, KoTopelie CTpaiaroT
HaJIMYUEM JIMLITHETO BECa, CTOUT OTHECTH CTYJEHTOB BY30B U KOJIJIEKEH.

OxupeHne WM Hadu4due M30BITOYHOTO BeCa — 3TO Pe3yJbTaT OOpasoBaHUS UYpPe3MEPHBIX
JKUPOBBIX OTJIOXKEHHUH, KOTOPble HAHOCST OTPOMHBIN Bpen 3J0pOBBIO uesnoBeka. st Toro uTo0m!
ONpeneNuTh Haluuue JuInHero Beca wucnonsdyercs HWMT (unnmekc wmaccol Tenma). Ol
paccuuTbIBaeTCs Kak OTHOIIEHHE Beca 4eloBeka Ha pocT. Eciu mokasaTeiab HaxOIUTCS B
npoMexyTke ot 19 no 25, 370 03Ha4aeT, 4To nMpodiieM ¢ HaJuYueM U30BITOUHOro Beca HeT. Eciu
e 3HadeHue oT 25 no 30, TO 3TO rOBOPUT O NMPUCYTCTBUU JIMIIHEr0 O Beca. A ecnu wmudpa
nepeanuBaet 3a 30, 3TO y)Ke CUTHAJ O HAUIMYHU OKUPECHUSL.

ITepBoii MPUUNHON MOSIBJICHUS Y JIIOJIEH JIMIITHETO Beca SIBJIETCS YHEPTeTHUECKUi arcOaaHc,
TO €CThb KaJOPHUHHOCTb MOTPEONIAEMOro paluoHa 3HAYUTENIBHO IPEBBIIIACT 3HEPreTHUECKYIO
noTpeOHOCTh OpraHusMa. BceneacTBue dero W30BITOK MOTPEONIeMbIX KaJOpUH CIIOCOOCTBYET
CUHTE3Yy XKUpa B OpraHu3Me. 3aTeM >KHUPOBbIE OTJIOKEHUs PacTyT, CJIEeN0OBaTeNbHO, U Macca Teja
TOX€ yBEJINYNBAETCS.

Bropas nmpuunHa MosBIEHUS OKUPEHUS] — 3TO YMEHbLICHHE (PU3NMIECKOH aKTHBHOCTH, OTYETO
CHIDKAETCS TICUXOJIOTMYeCcKass U YMCTBEHHasi akTHBHOCTb. JIrogm Oosbine BemyT cupsdumuii obpas
JKU3HU, OOJbIE MPEANOUNUTAIOT TPAHCIOPT MEHIeHd MPOryJiKe, OrPOMHOE KOJHYECTBO BPEMEHU
NPOBOIAT 3a Tene(OHOM, KOMITBIOTEPOM HIIM K€ MPOCTO JISKAT, HA AUBAHE CMOTPSl (PUIIBMBI, WIH
cepuabl.

Tperpst mpuumMHa - 3TO TOPMOHAJBHBIN aucOanaHc, B rOHomeckoM Bo3pacte. Ha ¢one ¢
TrOPMOHAJIbHBIMU U3MEHEHUSIMHU, MOSBJIAETCS HEKOHTPOJIMpYeMasl Tsra K Iulle, repeefadue, uto B
CBOIO OYepeb MPUBOIUT K MOSBICHUIO H30BITOYHOTO BECA.

UerBeprass NpUYMHA — 3TO TICUXOJOTMYECKHe (PaKTOPBI, KOTOPBIE OYEHb AaKTyaJbHbI IS
CTyIEHTOB. MHOrHMe CTYyIEeHTbl MOJBEpP:KEHbl CTpecCy U cTraparoTcs ero 3aectb. Kto - 1O
UCTIBITBIBAET CTPax MepeA CecCuell WM 3allUTOH AWIUIOMHOW paboThl, a KOMy TO HE XBaTaeT
POAUTENBCKOTO BHUMAHUS U T. .
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Hannume wu30bITOUHOrO BEca MOXKET CTaTh OOHOW M3 MNPUYMH pPAa3BUTHS KaKHX-IHOO
3a0oneBaHMil B OpraHu3Me 4ejoBeka. Hampumep, mosiBieHHe npodiieM ¢ CepAeYHO - COCYIAHCTOM
cucteMmoli (3abojieBaHus ceplla, MHCYJIBT), pa3BUTHE caxapHoro auadera, mpodjaeMbl ¢ OMOPHO-
IBUTATENbHBIM amIapaToM, 3a00JIeBaHUs MOYEK U MEYSHH, THIIEPTOHUYECKast OOJIe3Hb, MOSBIECHIE
npobaeM co cHOM U T.A. Hanuume 3Tux 3a0oneBaHMil yXyOIIaeT KauyeCTBO M MPOAOJDKUTEIBHOCTD
xu3Hu. Camoe omacHoe B M30BITOYHOM BecCe, TO, UTO OH MOXKET NMPUBOAUTH K MPEKIEBPEMEHHON
CMEpTH.

Jns Toro, 4ToOBl yCTAHOBUTH WCTHHHBIC NMPUYHMHBI MOSIBJICHUS JIUIIHETO BECa y CTYIEHTOB
HaMH OBLIO TPOBENEHO AaHKETHPOBaHWE. B aHKETUPOBAHMM TPHUHIN YyYaCTHE CTYIAEHTKH
KaparanauHCckoro WHIyCTpUabHOIO YHUBEPCUTETA B Bo3pacTe oT 18- no 20 ymet B konuvectse 40
YEJIOBEK.

[IpoaHanu3upoBaB MOJNyYEHHbIE JaHHBIE, MOXKHO CIENaTh cleayromue BeiBoabl. Uto 5(12,5%)
CTYIEHTOK CTPaNarOT HAJIUYHUEM H30BITOYHOrO Beca, a y 35 uHAeKC Macchl Tena B HopMme (87,5%).
Jnist Toro, 4ToOBI ONMpPENeTUTh CKJIOHHOCTD AEBYLICK K JIMIIHEMY BECY, MbI 33/1a)TH UM CJICAY 0L
Bonpoc. «EcTh M y Bac B poACTBE N0, wMeromue m30bITOuHbIA Bec?» 10 nmeBymiek manmu
MOJIOXKUTENbHBIN OTBeT (25%), y OCTanbHBIX - OONBIIMHCTBO POACTBEHHHUKOB HE CTpPagaeT
HanuaneM u30bITouHOro Beca. Chenyromuii Bonpoc «bbul a1 y Bac M30BITOYHBIN BEC B JETCKOM
Bo3pacte?». 37 (92,5%) neBymiek OTBETHJIM, YTO MPOOJIEM C JIMIITHUM BECOM B JIETCTBE Y HHUX HE
obu10, a BOT ¥ 3 (7,5%) nanHas nmpoOyiemMa nprcy TCTBOBAIA.

«Ckonmpko pa3 B JA€Hb BBl IMOJHOLIGHHO mHTaeTech?» MCXOons M3 OTBETOB HA 3TOT BOIPOC
TONBKO 6 (16%) YenoBek MUTAIOTCS B TEUEHUH JUTS TIOJHOLIEHHO, OCTalIbHAS 4acThb 85% muTaercs
MUHHMYM OMH Pa3 U 00XOATCs OBICTPBIMHE MEPEKY CAMH.

«CkonpKO pa3 B HEHENO BBl 3aHMMaeTech croprom?». 10 wenmoek (25%) 3aHUMArOTCS
crioptoM 3 pasa B Hepemo wiu Oonee, 13 (32,5%) onuH pa3 B Hememro U 17 CTYyIEHTOK BOBCE HE
3aHUMAIOTCSI.

«Kaxue BHIBI TPEHHPOBOK Ha Balll B3I CIIOCOOCTBYIOT CHI)KEHHIO Beca?» 11 cTynmeHTok
(27,5%) cumTaroT, 4TO YNpakHEHHUs Ha BBIHOCIMBOCTH caMble 3(pdekTuBHbIe B OOppOE C JTUIITHUM
BecoM, 9 (22,5%) ormerwnn, 4TO CHIIOBBIE yrpaxkHeHus Oonee 3ddexruBnbl, octanbHbie 50%
JEBYLIEK CYUTAIOT, YTO 'MOKOCTD TeJa CIIOCOOCTBYET MOTEpE BEca.

Takum 00pa3oM, MOXKHO chenaTh BBIBOZ, YTO (PaKTOpaMH PHCKA, KOTOPBIE CIIOCOOCTBYIOT
NPEAPACTIONOKEHHOCTH CTYyIEHTOK K HW30BITOYHOMY BECy OTO. CHIASYMH o0pa3 KH3HH,
HETPaBUIIbHOE MUTAHKE U He 3HaHHEe 00 3PPEeKTUBHBIX MeTOaX OOPBOBI C OXKUPEHHEM, a TAKKE €€
npoQHIaKTHKE.

Jleuenne JNUIIHEro Beca B IOHOLIECKOM BO3PAacTe JOCTATOYHO TPYAOEMKHH W JUIUTENbHBINA
NPOIIeCC, KOTOPBIA TOJKEH OBITh JETAJbHO CIIAHUPOBAH. TakKe Ba)KHO MOHHUMATb, YTO TOJBKO C
MOMOIIBI0 AKTHBHOI'O y4YaCTHUs CaMOro CTYIEHTa B YJYYIIEHHH CBOErO 3I0POBBbsl OydeT BUIEH
pesyaprar.ld  mns  3TOro  HEOOXOOMMO MPUACPIKUBATHCS CIEAYIOIIMX PEKOMEHIALUH 110
PO HIAKTHKE U JICUSHUIO OXKUPESHHUS:

1) nnst Hawanma crout paspaborarh cOATaHCUPOBAHHOE NMHUTAHUE COMJIACHO WHAWBUAYAJIbHBIM
OCOOEHHOCTSIM OpraHM3Ma, €clii CaMOMy CIejaThb 3TO CJIOKHO, TOCTOUT OOpaTuThecs K
CHELHUAHCTY;

2) cnenyer OTKa3aThbCsl OT BPEIHBIX MPUBBIYEK (AJIKOTOJIb, KyPEHHUE);

3) 3amuchIBaTh, YTO OBLIO BAMH CHEACHO B TEYEHHE BCETO JHS, 4TO Obl M30€KaTh MOBBILIEHHON
KajopuiiHocTH (it Aeyiuek 2200kkan, nis napuei 2500kkan);

4) s)kenaTenbHO TNPHUIAEPKUBATHCA peXUMa NMUTaHWUA (MpUHUMAaiiTe nuuyy 4-5 pas B JeHb, C
NPOMEKYTKaMH O 4 4aca; MOCIEeIHIIA PHUeM IMHIIH He TI03/IHEee, YeM 3a 2 Yaca /10 CHa),

5) yMeHbIIUTE B CBOEM palHoOHe MOTpedJeHne KHUPOB IKUBOTHOIO IMPOUCXOXKIACHUS,
orpaHnybTe yrnorpedieHne B OOJIBIIOM KOJHMUYECTBE PACTUTEIBHOE MACIIO, OPEXH, CEMEUKH;
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6) MpUyMHOXbTe MOTpedNeHre OBOIEH 1 (PPYKTOB OOraThIX KJIETYATKOH (MOPKOBB, CIapKa,
3eJIeHBIH TOPOX, SIOJOKHU C KOXKYPOH, MPOPOIIEHHBIE 3€PHA MIICHHLIbI);

7) MCKJIFOUUTE W3 CBOETO palfioHa ObICTPOyCBOSiEeMblE YINIEBOIBI (KOH(ETHI, MOpaXKEHHBIE,
MEYEHbE, [IIOKOJIAa), a TAKIKE HE 3JI0YMOTPeOIstiiTe X1e000yIOUHBIMI H3ISTHSIMU.

8) yBENNYHUTh KOJMYECTBO 3aHATHH (PU3KYJBTYpPOH OO0 2X pa3 B HEAEN0, oueHb 3PQeKTUBHO
3aHsThe nasanveM, JIOK, Horoi, nerkoil aTieTuKom,

9) 3acTaBisATh cedst OOJNbINE ABUTATHCS U IEBEIUTHCS

YHHUBepcUTETAaM M KOJUIEIKaM B KadeCTBE NPOQPHIAKTHKU OXHPEHHS y CTYIEHTOB CIIEAyeT
MPOBOIUTH MAaCCOBBIE MEPONPHUATHS, pa3NuuHble 3cTadersl, Gm-MoOsl u T.4. 110 BO3MOKHOCTH
OpraHU30BaTh 3A0POBBIN U MPABUJILHBINA PAIIFIOH B CTOJIOBON. Tak ske cTouT 00paTUTh BHUMAaHUE HA
HAJIMYME CIIOPTKOMIUIEKCA M €ro OCHAIIEHHOCTH BCEM HEOOXOIWUMBIM JJisl BEISHHS 3I0POBOTO
oOpasa KU3HU.

MHorue cTyieHThl 3a0BIBalOT, YTO il OOpBOBI C JUIIHAM BECOM OUY€Hb Ba)kKHA (U3NUECKast
aKTUBHOCTb U 4acTo el mpeHeOperatorT. UtoObl B MONHON Mepe OOpPOThCS ¢ M30BITOYHBIM BECOM
HY>KHO TIOBBICHTB CBOIO AKTHBHOCTb, T.€. YBEJIIMYUTH PACXOJl SHEPTUH OPTaHIU3MOM.

Haubonee neilicTBeHHBIMH (PU3NYECKUMU HArpy3KaMH SIBJSIFOTCS adpOOHBIE yIPaXKHEHUS,
Takne Kak Oer, xonp0a, TulaBaHwe, e€37a Ha Benocurnenae u 1.1, Camblil MpOCTON, JIETKUH H
pe3yJbTaTUBHBIA BHUI (PU3HUUECKOW HArpy3ku 5TO OOBIYHAs memas mnporyika. JlocTaTouHo
peryssipHo XoauTh 1o 30-40 MUHYT B IeHb U 3TOr0 OyIeT AOCTATOYHO, ISl TOTO 4TO ObI B TEUEHUE
roga cOpocuTh Bec oT 6 10 12 Kr.

Crour oOpaTuTh CBOE BHHMAaHHE HAa 3aHATUSA JIe4eOHOH (QHU3KYJIBTYpOH, Tak Kak OHH
CHOCOOCTBYIOT HOPMAJH3ALMM HHEPreTUUECKOTO OOMEHa, IOMOTalT CHHU3UTh KOJIHYECTBO
mumeero Beca. B JIOK BxomaT Takue ympaskHEHUs, KaK IUIaBaHWe, Oer, TMMHACTWKa, iora,
YOPaXXHEHUS HAa Pa3MYHBIX TpPEHAXKepax. 3aHATUS JKEJIaTeIbHO NPOBOAWT JHOO Ha CBEXEM
BO3ayxe, OO B XOPOLIO TPOBETpeHHOM mnoMemeHnn. IlogOupars cpencTBa JedeOHON
(GU3KyIBTYpBl ~ CIEAyeT CTPOro IO  HWHAWBUAYAJIbHBIM  OCOOCHHOCTSIM  OpraHu3Ma H
BO3PACTy4eNIOBEKa.

Takum 00pa3oM, MOXKHO CHENaTh BBIBOJ, YTO IOSBJIEHUE OKHUPEHUs U M3OBITOUHOrO Beca y
CTYAEHTOB OOYyCIIOBJIEHO HENOCTAaTKOM (u3ndeckoll akTuBHOCTU. K mpuumHaMm, M3-3a KOTOPBIX
CTYACHTBHI BEOyT CHUASYUI 00pa3 >XKM3HH MOXXKHO OTHECTH HEKEJIAaHWE CTYIEHTOB IBUTATHCS H
3aHUMATBECST (PU3KYJIBTYpPOH. DTO OOYCIOBJIEHO TE€M, YTO OONBINYKD YacTb CBOEro BPEMEHH
MOJIOZI’)Kb TMPOBOAUT CHUASL 32 KOMIBIOTEPOM HWJIM TeNe(pOHOM U 3aHATHS CIIOPTOM YXOIST Ha
BTOpOi TuaH. Taxke OONblIyI0 poib B OOppOE C JUIIHUM BECOM WIPAeT MPAaBUIBHOE NUTAHHUE,
KOTOpOe OONBIIMHCTBO CTYAEHTOB WIHOPUPYET, MPEANOYHTas 3a4acTyl OBICTPBIE IEPEKyChI
dacrdynom. ITosTOMy eciu Bbl HE XOTUTE CTOJKHYTBCS C JAHHOH mpoOieMol, He CTOUT 3a0bIBaTh
0 HE0OXOIMMOCTH (PU3NIECKOIN HArPY3KH U MPABUIBHOTO MUTAHUS B HAIIEH JKU3HU.

CIIMCOK HUCII0JIb30BAHHBIX NCTOYHOKOB

1 1bapuykos W.C. @usuyeckas kyjapTypa u ¢usmyeckas noaroroska: - M.: CoBerckwmii
cnopr, 2013r. 23c.

2 2 Ecaynenko M.D. Ilpodunaktuka M30BITOYHON MacChl Tela U OKUPEHHUS YV CTYIAEHTOB /
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O.B. Menemxo, J{.®. Xaduzosa

CryneHTepaiH apbIK CAIMAHTBIKTBIH ce0e0l MeH aJAbIH A1y
AHHOTanms. ByriHri KyHi apThIK cajMak TakbIpbIObI eTe e3ekTi, eiTkeHl /¥ cratucTukacs
OOWMBIHIIA COHFBI aNThI XKbUIAA APTHIK CajMarbl Oap »kactapabiH caHbl 20% - Fa ecTi koHe Oy

168



BECTHUVIK KI'i1Y Ne4 (31) 2020 e.
Pazden 6. «3koHoMuka. ObuweobpazosamesnbHbie U hyHOameHMarnbHbIe
ducyunmauHbI»

npobyiieMa oNeMAIK KOFaMAAacThIKTa 1HAeT periHae TaHbutagel. CoHAbIKTaH Oyl Makana
YHUBEPCUTETTEP MEH KOJUICUK CTYACHTTEpPl apachlHAArbl CeMI3Nik MaceneciHe apHaimFaH. O
CeMI3IK TEH apThIK CAJIMAKThIH Heri3ri ceOenTepiH CHUMATTaiabpl, COHbIMEH KaTap OJIapIbIH
aHBIKTaMaJlapbl MEH CHIAaTTaMaJIapbiH Oeperi.

Cemi3mikTi emzey SkoHe anablH-ainy OOHBIHIIA YCBIHBICTap OepinreH. JleHe IIBIHBIKTBIPY
KOMETIMeH apThIK CaJIMaK MACEJIECIH eIy AIH dPTYPJIl TOCLIAepl KapacThIPbLIa IbL.

Tyiiin ce3mep: ceMi3fiK, apThIK CaliMakK, aJIbIH-ajy, J€HE CaJMarbIHbIH WHAEKCI, CEeMI3MIiK
cebenrepl, prsuKaIbIK OCICEHIUTIK, TEHCAYJIBIK.

0.V. Meleshko, D.F. Khafizova

Cause and prevention of excess welght in students

Abstract. Today, the topic of excess weight is very relevant, since according to who statistics,
the number of young people who are overweight has increased by 20% over the past six years, and
this problem is recognized as an epidemic in the world community. Therefore, this article is devoted
to the problem of obesity among University and College students. It describes the main causes of
obesity and overweight, as well as their definitions and characteristics. Recommendations for the
treatment and prevention of obesity are given. Various ways to solve the problem of being
overweight with the help of physical education are considered.

Key words: obesity, overweight, prevention, body mass index, causes of obesity, physical
activity, health.
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MPHTH 77.03.05
KOJIECHHUKOBA P K.
Kaparanguuckuit Magycrpuanenbiil Y ausepcurert, r. Temupray, Kasaxcran

TBOPUECKUU XAPAKTEP HPEIIOJABATEJIA OCHOBA ITPO®ECCHOHAJIBHO-
INEJATOI'MYECKOUM KVYJIbTYPBI .

AHHoTanmsa: B craTee moOkKasaHo, YTO KyJbTypa Iearora 3akirodaer B cebe Oombimoe
KOJINYECTBO Ka4yecTB, (POPMHPYIOIIMX JIMYHOCTb, KOTOpas COOTBETCTBYET TpPeOOBaHUSM,
NPEbSBISEMBIM BBICIINMHU y4eOHBIMH 3aBEACHUSMH B HACTOsIIIEE BpeMsi. | OBOPUTBCS O TOM, UTO
B KYJIbTYPHOU NEATEIBbHOCTH YEJIOBEKA BBIPAXKAECTCA COLUOKYJIBTYPHAsl CYLIHOCTb, BBIACISAIOT TPH
(OpMBI TIPOSIBJICHUS] UENOBEUYECKUX CHIJI B KyJbType, a HUMEHHO. KYJbTYPHYIO [eSTeIbHOCTb,
OCBOCHHE HAKOIUIEHHBIX KYJbTYPHBIX OOTraTCTB HYEJIOBEYECTBA W JIMYHOCTHOE TNPOSIBICHUE
KYJbTYPBL

KaueBble cjioBa: 5MOIMOHANBHAS KYJbTYpa, TBOPUYECKUH XapakTep, MpodecCHOHaIbHO-
negarorudyeckasl AesiTeIbHOCTD, KyJIbTypa.

B Hacrosiiee BpeMsi B Halleil cTpaHe, Takke€ Kak U BO BCEM MHUpE, CYLIECTBYET OCTpas
HEOOXOIUMOCTD BBICIINX Y4Y€OHBIX 3aBENEHUI B BBICOKOKBAJIH(PULIMPOBAHHBIX MPENOAABATENSIX,
UMEIOIIUX JODKHBIA — MpOopEeCcCHOHANU3M, JKeJaHHWE€ M CIIOCOOHOCTH K  HEMpPEPBIBHOMY
CaMOpPa3BUTHIO U camooOpa3oBaHuio. Hapsay ¢ 5TUM npenbsBisioTcs TpeOOBaHMA K HAIHYHIO
TaKMX KaueCTB KaK: UHTEJJIMI€HTHOCTD, COLUaJIbHAs aKTUBHOCTb U IpaX/1aHCKasi OTBETCTBEHHOCTD,
a TaK>ke MOJMKYJIbTYPHBIM Kpyro3op.

OnHOM W3 BaXKHEWIINX OCOOEHHOCTEH MEeNarormyecKoil AEesTEIbHOCTH CIIYJKHUT TBOPUECKUH
XapakTep IMpernofaBaTelis, KOTOPbIi (OpMHPYETCsl JOAroe BpeMsi Ha OCHOBE MHOTHX (DaKTOPOB.
310 MOXeT ObITh KaK HAKOIUICHHBIH COLMANBHBIA OMNBIT, TaK M MCHXOJOrO-TIEAArOrHUecKue U
IIpeIMEeTHbIEC 3HAHMSI, & TAKXKe MOSBUBIINECS YMEHUS U HaBBIKH, KOTOPbIE IPUMEHSIOTCS ME€Aarorom
IPU MOUCKE OPUTHHAIBHBIX PELISHHUH JIs1 HCIIOJTHEHUSI CBOUX MPO(ECCHOHANBHBIX 00s13aHHOCTEH.

IIpn »3TOM 11 caMOl TBOPUYECKOW JEATENIbHOCTH Tenarora HeoOXOOMMO —HajIu4ue
SMOLIMOHAJIbHOW KYJBTYpbL, TOHATHE KOTOPOH MPOUCXOAUT OT CaMOro CJOBa «KYJbTypay.
Kynerypa (oT nmat. cultura — BO3menbiBaHHE, MO3AHEE — BOCIHUTAHHE, OOpa3OBaHHE, PAa3BUTHE,
NOYUTAHHE) TIPEACTaBIsAeT COOOM COBOKYITHOCTh MATE€pPHANbHBIX M JyXOBHBIX IIEHHOCTEH,
CO3MIaHHBIX U CO3[]aBAEMBIX YEJIOBEYECTBOM B IpoOIecce OOIECTBEHHO-UCTOPHUECKON NMPAKTUKU H
XapaKTEPU3YIOMHUX HCTOPUYECKU JAOCTHTHYTYIO CTYIIEHb B pa3BUTHHU obuiectBa. B Oonee y3kom
CMBICJIE TIPUHSTO TOBOPHTH O MAaTEPHAIBbHOH KyJNbType (TEXHHKA, MaTepHaJbHbIE LEHHOCTH) H
IyXOBHOM KyJbType (TMPOMU3BOACTBO, paclpeneieHue W INOTpedieHne MyXOBHBIX LEHHOCTEH B
obactu Hayku, mpoceemmenust, punocodpun u T. 11.). [1]

Hcxons U3 Toro, 4to B KyJbTypHOH JESTENbHOCTU U€JIOBEKAa BBIPAXKAETCSl COLIMOKYJbTYpPHAs
CYLIHOCTb, BBIACISIFOT TPU (OPMBI IPOSBICHUS] YEJIOBEYECKMX CHJI B KYJbType, a HMEHHO:
KYJIbTYPHYIO [I€STeIbHOCTb, OCBOSHHE HAKOIUIEHHBIX KYJBTYPHBIX OOraTCTB 4YeJIOBEUeCTBA H
JIMYHOCTHOE MPOSIBJIEHUE KYJIBTYPHI.

B cBoro ovepenp sMOLIMOHAIBHAS KyJIbTYpa NEarora 3aKkio4aeTr B cede O0bIIoe KOINIeCTBO
Ka4ecTB, (OPMUPYIOIIUX JHYHOCTb, KOTOpash COOTBETCTBYET TPEOOBAHUAM, MPEIbSIBISIEMbIM
BBICITUMH y4e€OHBIMH 3aBEICHUSMH B HACTOSIIIEE BPEMSI.

OCHOBHBIMHU U3 3TUX Ka4€CTB SIBJISIOTCS: IMITATHUS, SMOLMOHAIBHOE OOraTCTBO, KPEATHBHOCTD,
yCTOHYMBOCTD U CIIOCOOHOCTD K PETYJIUPOBAHUIO CBOETO MOBEACHUS U IEATEIILHOCTH.

Taxke CTOUT OTMETHTH TO, YTO 3MOLIMOHAJBbHAS KYJbTypa oObeauHseT B cebe BBICOKHMI
ypoBeHb OO0Iero u mNpo(ecCHOHANBHOTO Pa3BUTHs, & HMEHHO ICHXOJOrO-MEeAarorniecKyro
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KOMIIETEHTHOCTb, BOCIIUTAHHOCTb, & TakKXke MOTHUBALMOHHO-LEHHOCTHOE OTHOLIEHHE K
NeAarorn4eckon AesiTeNbHOCTH.

Hcxons u3 5TOro, B COBPEMEHHBIX peajMsX BbICIIAsS LIKOJA CTAHOBUTCS TEM CaMbIM
UHCTUTYTOM Il  PacUIMPEHHOrO BOCHPOW3BOACTBA M TPAHCIALMU  KyJIbTYpbl, MEHss
oOpaszoBaTeNbHbIC LEIM M 33a4H, WCIOJB3Ys HOBEHIINE TEXHOJOTHH, KOTOPbIE 3aTOYEHBI He
TOJIbKO Ha 3HAHUAX, HO M Ha BApUATHBHOCTb, CYOBEKTUBHOCTb, a TaK)K€ HHAMBHUIYAJIbHO-
TBOPYECKHE METOIBI PabOTHI IENArOroB.

Onnako Bce mpeoOpa3oBaHUS B CHUCTEME BBICIIErO OOpPa3OBaHMs HAYMHAOTCS C PabOTHI
npernojasaresisi By3a - I[earora M Y4Y€HOTO, HOCHUTENs HAy4yHOro 3HaHMs U KyJbTypHO-
NEeNarormyecKoro OMbITa HAMM, MHTEJUIEKT M TaJlAaHT KOTOPOTrO JOJDKHBI OBITH CBOEBPEMEHHO
BOCTPeOOBaHBI U PAIMOHAILHO UCTIONB30BaHbI [2] .

B naHHBI MOMEHT COBEpIICHHO MHA4Ye PACCTABIIIFOTCS NMPUOPHUTETHI, Jeias HEOOXOAMMBIMHU
npodecCHOHATbHO-TIEArOTHYeCKUe 3HAHUS W YMEHHS, KOTOpPbIE, OJHAKO, He SBIIAIOTCS CTOJb
BAXXHBIM YCJIOBHEM NpPOQecCHOHAIN3Ma TMPETOoNaBaTeNii B COBPEMEHHBIX BBICIINX Y4YEOHBIX
3aBEACHMSIX.

ITpu 5TOM moMuMo 0a30BBIX KpUTEPUEB MPOGECCHOHATBHO-TIEAArOTMUECKON AEATENbHOCTH, K
KOTOPBIM OTHOCAT BJIaJIeHHE WH(pOpPMaLuell U OCBOCHHE TEXHOJOTWH i OOydeHUs, BCE dalle
OTHOCAT OOLIyI0 M MpodheCcCHOHANBbHO-NIENArOrMuecKy0 KyJlbTypy nenarora. JlaHHbI KpuTepuit
MO3BOJISIET HE OrpaHUYMBATHCS TMpenejaMd HOPMAaTHUBHON MeATEIbHOCTH, a TakKe CO3[1aTb U
nepenaTh HeHHOCTH OyayIieMy MOKOJICHHUIO, CIIPOBOLIMPOBAB €0 JINYHOCTHOE Pa3BUTHE.

B noarsepsxaeHun 3Toro MoxHo npusectu uutaty B.A. CnacreHuHa:

«IIponyKTUBHOCTD TENArOrMYECKON JEeSTeNIbHOCTU OIpeAeNseTcsl CTENeHbI BIaJeHUs
YUUTEJIEM YHUBEPCATbHBIM 3HAHHEM O MOPOXKAAIMINX JIMYHOCTh OMONCHXOCOLMOKYJIBTYPHBIX
mporeccax. A 3TO O3HA4YaeT, YTO CIeUUAlN3alMs Ieaarora B TOH HJIM MHOW 00JacTH HAayKu
BTOPUYHA [0  OTHOUIEHMIO K  COLMOIYMAHUTapHOH,  IICHUXOJOro-NeJaroruieckol  u
KYJIBTY POJIOTHUECKON Oaze».

B Ommxaiimme roger 0coOyro KOHKYPEHLHIO B cepe Bbiciuero obpasoBanus OyIyT COCTABIISATh
Nenarorn ¢ BBICOKOHW o0meil u mnpodecCHOHATbHO-NENAarornieckoil  KyJbTypoH, BasKHOU
COCTABJISIFOLIEH KOTOPOU SIBJIAETCS SMOLMOHAIbHAS KYJIbTYpa.

CtyneHT B CBOIO Ouepenb JOJDKEH BHIETh B JIMLE MperojaBaTeNiss o0paszell TOro, KakuM
TOJDKEH OBITh NPOQEeCCHOHATBHBIN YeNOBEK, OONANaloINi BBICOKUM YPOBHEM 3SMOLIMOHAJIBHOM
KYJIbTYPBI, CIIOCOOHBIM KOHTPOJIUPOBATh, CACPKUBATh CBOM SMOLIMOHAJIBHBIE MPOSIBICHHS, BHICTh
Y IOHMMATb 3MOLIMOHAJIbHBIE COCTOSIHUS CTYZI€HTOB U APYTHUX OKPY KAIOLIUX.

3a moclenHHUE HECKONbKO JIeT IPOBEAEHO MHOXECTBO MCCIENOBAaHUN, CyTh KOTOPBIX
3aKJIF0YANIaCh B M3YYEHUH JINYHOCTU MPETOaBaTelsl BhICUIEr0 Y4eOHOr0 3aBEEHHs, a TAKXKe €ro
HEMOCPENCTBCHHON  NeATEeNbHOCTU.  [IpMuMHONM  NPOBEACHHBIX  HCCIEAOBAHUN  SIBUJIOCH
HENOCPEICTBEHHOE BJIMSIHUE JIMYHOCTHBIX, COLIMOKYJBTYPHBIX, & TaKXK€ HPAaBCTBEHHO-3THUECKUX
MOTEHINAJIOB Ha MPO(ECCHOHANBHYIO KYJBTYPY.

IIposiBneHne CTONBb BBICOKOTO HHTEpeca K MNPOodecCHOHANBHO-NIENArOrHuecKol KyJbType
NPEenoaBaTess BhICIIEH IKOJIbI 00y CIIOBIEHO TpeMsl (pakTopamMu:

1. HeripeprIBHO BO3pacTarOIIUMHU TPEOOBAHUSIMH K YPOBHIO OOIIEKYJIBTYPHON M CIIEUATbHON
MOATOTOBJICHHOCTH BBIITy CKHIKOB BBICIINX YY€OHBIX 3aBENEHHIA;

2. CmeHolt  oOpa3oBaTelbHBIX  3a7ad, CIOCOOCTBYIOIIMX MEpexoay OT  MacCOBO-
PenpOAYyKTUBHBIX (POPM K MHAMBHIY aJbHO-TBOPYECKIM METOJAM IMPETIOIaBaHus,

3. Ioproroskoii Oynymux npodeccHoHaNOB K KOMIIETEHTHOMY MPHUCYTCTBUIOHA PBIHKE TPYa
¢ mpouyHO CHOPMHPOBAHHBIMHU  TMOTPEOHOCTSIMH B IMOCTOSHHOM  MPO(heCCHOHATBHOM
camMoo0pa3oBaHUU U camopa3BUTHH [3].

OpnHako, 32 ONTHE oAbl CIOXKUJIACHh JOCTATOYHO HEMPOCTast CUTyalusl B cepe MOArOTOBKU
CHEeLHMAJINCTOB B BBICIIMX Yy4YEOHBIX 3aBEJCHHMAX. JTOMY CIOCOOCTBOBAJIM TPYOHOCTH B
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MaTepPHAIbHO-TEXHUUECKOM  OCHAIEHWH HE  TOJBKO  y4eOHO-BOCIUTATENBHOH, HO U
uccnenoBarenbckoll 0aspl. CHIDKEHHMIO TMPECTIKa M, CUMTABINErOCS HEPYIIUMBIM, aBTOPUTETA
NPENONAaBaTEeIbCKON AEATENbHOCTH, MOBJEKIIUMH 32 COOOH OTTOK MOJIONOW U TNEepPCHEKTHBHOHN
4acTH TPOPecCOPCKO-MPEroNaBaTeIbCKOr0 KOPIyca CTPaHbL, TaKXKe IOCIYXKHIIIO YXyALICHHE
MaTepUaIbHOTO MOJOKEHUS [1€]aroroB..

Ucxonst W3 CHOXHUBIIGHCS CHTyallUd, HEOOXOIUMBIM SIBJISIETCS COXPAaHEHHE HAay4YHO-
Nearormyeckoro MOTEHIMAa BBICIINX Y4YeOHBIX 3aBENEHHH, a Takke€ CBOEBPEMEHHBIH MPUPOCT
ypOBHS  MpO(eCCHOHANBHO-NIENArOrMYeCKO  KYJBTYpPBhl  IPENOAAaBaTEIbCKOrO  COCTaBa
YHUBEPCUTETOB, TTOCKOJBKY YPOBEHb KYJBTYPbl CIIOCOOCTBYET TBOPYECKOH CaMOpeaTn3aluu
JUYHOCTH B pasNuuHbBIX chepax yueOHON pmearenbHOCTH. K TOMy K€ OH CTAHOBHTCS
«CTadmmm3upyomumMy  (akTopoM, KOTOPBIM MO3BOJIIET U30€KaThb  PErPeCcCHBHBIX WU
WHBOJIFOL[HOHHBIX MTPOLIECCOB B MEJArOrMYeCKO CHCTEME BBICUTNX YIEOHBIX 3aBEICHUM.

B cBoro ouepenp pazsutue npenojasatesneM BY3a HaBbIKOB CBOEH SMOLMOHATIBHON KyJIbTYPbl
MO3BOJISIET:

a. B3IJIIHYTh Ha COOCTBEHHBIH OMBIT ITOJT HOBBIM YTJIOM,;

b. aHaMM3MPOBATH SMOLMOHAIBHBIE MTPOSIBJICHUS U MTOBEACHYECKHUE PEAKIIUH, a TAKXKE MPHINHBI
WX MPOSIBJICHU,

C. pa3BUTh pe(pIIEKCUBHBIE U SMITATHIHbIE CIOCOOHOCTH;

d. OTOWTH OT YKOPEHUBIIUXCS CTEPEOTUIIOB MENArOrMYECKOHN e TeIbHOCTH,

€. TepeiTi Ha OoJiee MPOrPECCUBHBIN BapUAHT MPO(HECCHOHATILHON caMOpeaTu3aliiu.

OyHKUMK  TpemnoAaBaTelss BbICIIETO y4eOHOrO  3aBEACHUS  JEHCTBUTENBHO  OYEHb
pa3HooOpa3Hbl. B OCHOBHOM 3TO mpenoaaBaTebCckas U HayYHO-HUCCIIEIOBATEIbCKAS IEATEIbHOCTH.
B cBorwo ouepeny mnsa crynertoB BY30B memaror sBnsiercs mpoodOpasoM ero  Oyayiuei
npodecCHoHaIbHONH  AeATeNnbHOCTH. llo3TOMy, €ciu  HEKOTOpble  JeTali  JAeATENbHOCTU
NpenoaBaTelsi He A0 KOHIIA TOHATHBI CTyAeHTaM, TO appeKTHBHAsI CTOPOHA €ro NesITeIbHOCTH He
ocraHercs 6e3 BHIMaHusA. M30€KaTh 3TOr0 MO3BOJIAT BBICOKHI YPOBEHb SMOLIMOHATIBHOMN KYJIBTY PbI
nenarora, uenecooOpasHbele crnocoObl OOLIEHWs M KOPpPEKTHble (OPMBbI TOBEACHUS, a TaKXkKe
NPaBUIIBHO BBIOPAHHBIN CTHJIb B3AaUMOOTHOLIEHHSI MEXIYy CTYIACHTOM U ImpernoaasatesneM. Bece 31o
nocrnocodcTByeT  (OPMUPOBAHMIO MPO(ECCHOHANBPHONW  KyJbTYpPHl CTyIAeHTa - OyayIuero
cnenuanucra-npodeccuonana. [4]
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Konecnukosa P.K.
KOO oKBITYHIBICBIHBIH KJCIOH-NTeAATOrHKAJIBIK MYIeHHEeTI.
Anaarna: Makanaza negarorTelH MOJCHHUETI Ka3ipri yakKpITTa JKOFapbl OKY OPBIHAAPHI KOMFaH
TajanTapra CoMKeC KeNeTiH JKeKe TYJIFAHbl KaJbINTACTBIPATBIH KACHETTEPAl KYPaThIHBI
KOPCETIITeH. AIAMHBIH MOICHU KBISMETIHIE ONIEYMETTIK-MOICHH MOHHIH KOpiHIC TaOaThIHBI,
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MOJIEHUETTEr! afjaM KYLIIHIH YII TYPiH, aTam alTKaHIa: MOIEHH KbI3MET, aJaM3aTThIH JKHHAKTAJFaH
MosieHU OalIBIKTapBIH UTePy JKOHE MOACHUETTIH TYJIFANIBIK KOPiHICI Typasibl alTy.
Tyiiinai ce3aep: SMOLUSIIBIK MOIECHHET, KOCIOU-TI€1arOrHKANBIK KbI3MET, MOJICHHUET.

Kolesnikova R K.

Professional-pedagogical culture of the university teacher

Annotation. The article shows that the teacher’s culture contains a large number of qualities
that form a personality that meets the requirements set by higher educational institutions at present.
It is said that the cultural activity of a person expresses a sociocultural essence, there are three
forms of manifestation of human forces in culture, namely: cultural activity, the development of the
accumulated cultural wealth of mankind and the personal manifestation of culture.

Key words: emotional culture, professional pedagogical activity, culture.
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MunncrepcTso obpasoanus U Hayku PecryOmuku Kazaxcran
KaparanauHCKUI MHAYCTPHUAJIBHBIN YHUBEPCUTET

HHP®OPMAIIMOHHOE INCBMO
YBamxaemble KoJL1era!

Jo 15 ¢espans 2021 roaa oCyIIECTBIISIETCS IPUEM HAy4YHBIX CTaTeH B CIEAYIOLIMH BBITYCK
Ne 1 (31) 2021 roga PecnyGnukanckoro HayuHoro xypHaia « Becrhuk Kaparanamnckoro rocy-
AAPCTBEHHOI0 MHAYCTPHAJBHOIO0 YHHBEPCUTETA», KOTOPbIN 3aperucTpupoBaH B MexayHapoa-
HOM LIEHTpe 1o peructpannu cepuanbubix m3panuii ISSN (FOHECKO, r. ITapwk, @panums) ¢ npu-
cBoeHHeM MexayHapogHoro Homepa ISSN 2309-1177. Teppuropusi pacnpOCTpaHEHHs KypHaia:
PecnyOnuka KazaxcraH, crpanbl OJIIKHETO U TATbHETO 3apyOeKbsl.

B sxypHaJie npegycMOTpeHbI cJIeAyIolue pas3aesibl

Mertannyprust. TeXxHOIOrMH HOBBIX MaTEPUATIOB.

MammuHocTpoeHue. TexHOI0rnueckue MalluHbl U TPAHCIIOPT.
CtpourenbcTso.

OHepreTuka. ABTOMAaTH3aLUs U BBIYUCIUTEIbHAS TEXHUKA.

XHUMHUYECKHE TEXHOJOTHH. be30nacHOCTb JKU3HEAEATENbHOCTH.
OxoHomuka. ObieobpazoBarenbHble U (PyHAAMEHTAIbHBIC TUCIIUTLTUHBL.

ISR N

MPABUJIA O®OPMJIEHUS U MPEJOCTABJEHUS CTATEN

B pecnybnmkanckom HaydHOM >kypHane «Becmmuk Kapazanoumnckozo zocyoapcmeennozo
UHOYCIPUAILHO20 YHUGEPCUMEma) TTyOINKYIOTCS Pe3yJIbTaThl aKTyJIbHBIX PadoOT, UMEIOLIUX HC-
CIIeIOBATENIbCKUI XapakTep, 00NagaroIuX HAyYHOW HOBU3HOH M MPAKTUYECKOW 3HAYUMOCTBIO.

S3bIkN Ty ONTUKAIMK: Ka3aXCKUH, PyCCKHUH, aHTITHHCKUH.

Cratbs npencrasnsercs B [lenapraMeHT HayKH, HHHOBALMU U MEKIYHapPOJHOTO COTPYIHUYE-
CTBa B OJJHOM 3K3EMILISIpE.

K Tekcty crarhy, IOANMMCAHHOMY aBTOPOM (-aMH), IPUIIATAOTCA KpPaTKas aHHOTALMSI Ha PycC-
CKOM, Ka3aXCKOM U aHIJIMHCKOM s3bIKax (4-5 MpensioxKeHHs ), BHEIIHAS U BHYTPEHHsST PELIEH3UH,
aHKeTa aBTOpa (-OB).

TekcT pelaKTHPOBAHUIO He NMOAIEKHUT, OITOMY BCe MATepHaJbl A10JKHbI ObITh 0dopm-
JIeHbl B COOTBETCTBHHU € TPe0OBAHMUSIMM H THIATEJbHO OTpPEAAKTHPOBaHbL. Martepuajbl, He
COOTBETCTBYIOIINE BbINEYKAZAHHBIM TPEOOBAHUSIM, He PACCMATPUBAIOTCH U 00PATHO He Bbl-
ChLIAKOTCS.

TpeGoBanus kK 0pOPMIIEHHIO CTATEH:

— Hay4HbIE MaTepHabl, MPENCTABJIIEMbIE Il My OJIUKALIUH, JOJDKHBI OBITH OQOPMIIEHBI CO-
rJ1acHO 0a30BbIM M3AATENBCKUM CTaHmapTam o ohopmieHuto crareit B coorBerctBuu ¢ [OCT 7.5-
98 «Kypnansl, cOopHuky, nHGOpMaLMOHHbIe U3naHusA. 3narensckoe odopmiieHHe Ty OIUKY eMbIX
MaTEpUaJIOB», MPUCTATeHHBIX OubMuorpaduueckux cmuckoB B cootBerctBun ¢ ['OCT 7.1-2003
«bubnmnorpaduueckas 3anuce. bubnnorpadpuaeckoe onucanne. Odmme TpedboBaHMs U NpaBHIa CO-
CTaBJICHUS.

— 00BeM CTaThbH, BKJIKOYAsl CIHCOK JINTEPATYypPbhl, TAOIHULBI U PUCYHKH C TOAPUCYHOUYHBIMHU
HAJIMTUCSIMH, aHHOTALMHY, HE TOJDKEH MPeBbImaTh 10 CTpaHHI MeYaTHOrO TEKCTa,

— Ttekct HaOpaH B penakrope MS WORD (6.0-7.0), mpudt Times New Roman, pasmep mpudra
(xernb) -12, MEKCTPOUYHBIN UHTEPBAJ - OMHAPHBIN, OTCTYT MepBOM cTpokH - 0,8 cMm;

—  (opmar Oymaru A4: ot BepxHee — 3,0 cM, HIDKHee -2,5 ¢M, JIEBOe - 2 CM, TIPaBoe - 2 CM;
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— B JeBoM BepxHeM yriy - MPHTH, yepe3 onne uHTEpBa) HHULMANBI U (PaMUINN aBTOPOB
nponucHeiMEu OykBamu, B CkoOkax HazBaHue opranmsaiuu (6e3 PITI, AO u T.4.), ropon, crpaHa
CTpOUYHBIMU OyKBaMH, Jajiee depe3 ONWH MHTEPBAJ MO LEHTPY - Ha3BaHWE AOKJAna MPONMHCHBIMU
OykBaMu (He BBIACISITH JKUPHBIM LIPU(PTOM), asiee Yepe3 HHTEPBaJl aHHOTAIMS Ha SI3bIKe, HA KOTO-
pPOM HamMcaHa CTaThsl, KIIIOUEBBIE CJIOBA, 3aT€M OAMH WHTEPBAJ, TEKCT CTaThH, Aajiee Yepe3 OUH
UHTEpBaJIa CIHCOK WCIOJBb30BAHHON JuTeparypsl (rmyduna 5-10 net, He Menee 7-10 HauMmeHOBa-
HUI), Yepe3 OOUH MHTEPBAJ] MHHULHUANBI M (paMWINK aBTOPOB, HA3BaHUE NOKJIAAA, aHHOTALUU U
KJIFOUEBbIE CJIOBA HA OCTABLIMXCS JIBYX S3bIKAX;

— anHoTamu (800-1000 3HakoB ¢ mpobenaMu, He MeHee 7-8 CTPOK) U KIIFOUEBBIE CJIOBA JTOJDK-
HBI OBITH COCTaBJIEHBI HA Ka3aXCKOM, PYCCKOM U aHTJIMHCKOM SI3bIKaxX. AHHOTALUS SIBJISIETCS KpaT-
KUM HU3JIOKEHHEM COZIEp KaHUsl HaydHOTO MPOW3BEACHUS, naromas 0000IeHHOe IpeacTaBIeHne O
€ro TeMe U CTPYKTYype.

KiroueBble ciioBa AODKHBI 0OecrednTh Hanboliee TMOJHOE PACKPBITHE COAEPIKAHUS CTaThHU.
JIns Kakaoro KOHKPETHOro MaTtepwalia 3anaite 5-6 kimroueBbix ciioB (key words) B mopsimke ux
3HAYUMOCTH, T.€. CaMO€ Ba)XKHOE KJIFOUEBOE CJIOBO CTAaThbU JOJUKHO OBITH TNEPBBIM B CIIHCKE.
HebperkHoe mnm HenmpaBHIIbHOE COCTABIICHHE CIUCKA MPHUBENET K TOMY, YTO IO 3THUM 3arpocaM Ha
caifT OyayT MPUXOAUTH NMOCTOPOHHHUE IMOCETUTENH, HE 3aUHTepECOBaHHbIEC B Bamel padore. Kiro-
yepble cioBa (key words), oTHOCAIIMECS K IPENCTABIAEMON CTaThe, CIenyeT BKIIOYHTh B Abstract,
uMesi B BHIY, YTO OOJIBIIMHCTBO COBPEMEHHBIX WH(POPMALMOHHBIX CHCTEM OCYIIECTBJISIIOT KOH-
TEKCTHBIN TIOMCK TOJBKO MO HA3BAHMSIM U aHHOTALMSM HAYYHBIX Iy OJINKALIUH.

— K TEKCTY CTaTbH, MOANMHMCAHHOMY aBTOPOM, NPHJIAraeTCsl BHELIHSST M BHYTPEHHSS PELEH-
3UH, aHKETY aBTOpa (OB).

—  MaTepuabl JOJUKHBI ObITh TPEACTABJICHbI Ha 3JeKTpoHHOM Hocutene (nuck CD-R/RW) u
B paclevyaTaHHOM BHJIE [Tl CBEPKH,

—  CTPaHHULbI HYMEPYOTCSL.

PucyHKH 10/1KHBI OBITH XOPOLIEro KA4eCTBA U 00513aTeJIbHO A0/KHBI HMETh HA3BAHUSIL.

ByksenHble 0003HauEHHSI, MPUBEACHHBIC HA PHCYHKaX, HEOOXOAMMO TOSICHITH B MOJPUCYHOY-
HOM TEKCTe.

®opmyJibl A0KHBI ObITh HaOpaHbl B popmyasitope MathType, mpudr (keras) -12.

Bce cokpamenust u ycnoBHble 0003HaueHHs B (popMyiax cienyer pacmugpoBaTh, pa3MepHO-
cTH (PU3MUECKUX BEIWYHH NpeacTaButh B cucteme CH.

Hywmeposatb cienyer Tonbko Te GOopMyJIbl M ypaBHEHHsI, HA KOTOPBIE €CTh CChUIKA B TEKCTE.

JlurepatypHbIe CCHUIKH B TEKCT€ HYMEPYIOT B CKBO3HOM IOPSIAKE YIIOMHHAHUS (HApumep, ¢
1 mo 10) u cnucoK JuTepaTyphbl IPUBOIAT B KOHIIE CTAThbH. B TEKCTE CChUTKM Ha JIUTEPATypPy OTMe-
YalT MOPAIKOBBIMU LU(PaMU B KBaAPaTHBIX CKOOKax. B ciiyuae HEOOHOKpATHOro oOpalieHus: K
OJHOMY M TOMY K€ UCTOYHHKY €rO YKa3bIBAIOT B CITUCKE JIUTEPATypPbl OAMH Pa3; UCKIIOUEHHE CO-
CTaBIISIIOT COOPHUKM CTaTeH NMPHU YCIOBUU CCBUIKM Ha Pa3HBIX aBTOPOB AaHHOro cOopHuka. Ecim
YHCIIO aBTOPOB padoThI He Oosee 4, TO YKa3bIBAIOT BCEX aBTOPOB; B Cliydae OONBIIETrO YHCiIa aBTO-
POB YKa3bIBaIOT TPEX MEPBBIX, 3aTEM CTaBUTCA dpasza «u ap.»

Jlureparypherii ucrounnk ogopmisiercst B coorsercteuu I'OCT 7.1-2003. Cenenust 00 uc-
TOYHHUKAX CJIEAYET PACIOJaraTb B MOPS/AKE MOSBICHUS CCbUIOK HA MCTOYHHKHU B TEKCTE M HyMeEpO-
BaTh apaOckumu rudpamu 6e3 TOUKU U medyararhb ¢ adzanHoro orcryna. CChUTKM Ha UCIOJIB30BaH-
HbI€ UCTOYHUKH CJIEAyeT NMPUBOIUTH B KBAAPATHBIX ckoOkax. bubamorpaduyeckasi 3anuchb BbI-
MOJTHSIETCS HA SI3bIKE OPUIHHAJA.

Kypuanbi

1 Tperpsixos }O./I. Ilponecchl caMoopraHu3auuy B XUMHU MaTepHasioB // YCIeXu XUMUH. —
2003. - T. 72, Ne 4. - C. 731-763.

2 [Tak H.C. Counonoruueckue npoOieMsl S3bIKOBbIX KOHTAKTOB // Becthnk KazYMOuMA um.
AoGbmait xana. Cepust «@unonorus». — Aiamarer, 2007. — Ne 2(10). — C. 270-278.

Knauru
1 Hazapbaes H.A. B nmotoke ucropuu. - Anmatsel: Atamypa, 1999. — 296 c.
2 Hagupos I1K. BeicokoBsizkue HepTH 1 npupoaHble OUTYMBbI: B 5 T. — Anmatsl: Frueiv, 2001,
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-T.4.-36%c.

3 I'emOunkuit E.B. HefiporupkynaropHasi TUIIOTOHUSI M TUMIOTOHUYECKHE (THIIOTEH3MBHBIC)
COCTOSTHUSI: PYKOBOJCTBO MO Kapauojoruu: B 5 T. / mox pen. E. M. Yazoea. — M.: U3n-Bo Menununa,
1982. -T. 4. -C. 101-117.

4 Tloptep M.E. MexxayHapoaHasi KOHKypeHIusi / iep. ¢ aHri.; mox pen. B.JI. Ilenuna. — M.
MesxnyHapoasbie oTHoueHus, 1993, — 140 c.

5 IlaBnos B.I1. baryes CII IloaroroBka BOJOMAa3yTHBIX SMYJIbCHUI AJISl CXKUTAHUS B TOIOYHBIX
ycTpoiictBax // B k.. TloBbimenue 3ppeKkTUBHOCTH HCMONB30BAHUS Ta3000pa3HOrO M KUAKOTO
TOIUIMBA B MeYax U OTONUTENbHBIX KoTaax. — JI.: Henpa, 1983. — 216 c.

CoopHukn

1 3umun A U. BrnusHue coctaBa TOIUIMBHBIX 3MYJIbCUNM HAa KOHLIEHTPALMIO OKCHIOB a30Ta U
cepbl B BBIOPOCAX MPOMBIILIEHHBIX KOTEJIbHBIX // DKONOrMueckas 3aliuTa TOpOAOB. Te3. IOKIIL
Hay4.-TcxH. KoH(. — M: Hayka, 1996. — C. 77-79.

2 Tlapxxanos K. A., MomunoB X., Kururekos T.A. ToBapHbie CBOWCTBA KapakyJs MpHU pas-
HOM criocobe KoHcepBUpoBaHus // HayqHO-TeXHUYECKUH MPOrpecc B MyCTHIHHOM JKHBOTHOBOJICTBE
U apUIHOM KOPMOIIPOHM3BOICTBE. Marep, MEXAyHap. Hayd.-TpakT. KoHQ., moeB. 1500-meturo T.
Typkectan. — HleimkenT, 2000. — C. 115-120.

3akoHoaaTe/IbHbIE MaTepUAJIbI

1 Tlocranosnenue IlpaBurenscrBa PecnyOnuku Kazaxcran. O Bompocax KpeauTOBaHUS ar-
papHoro cexropa: yTB. 25 suBapsa 2001 roga, Ne 137.

2 Crparernueckuii maH passurusa Pecnybmnkn Kazaxcran no 2010 ronma: ytB. Ykasom Ilpe-
suneHta PecnyOnuku Kazaxcran ot 4 nexkabpst 2001 roma, Ne 735 // www.minplan.kz. 28.12.2001.

3 Ilman mepBOOYEpPENHBIX HEHCTBUH MO oOecredeHnut0 CTabUIbHOCTH  COLMAJIBHO-
sKOHOMHUUYeckoro passutusi PecnyOmmku Kasaxcran: yTB. IlocraHosneHuem IlpaBurenbcta
Pecnyonuku Kazaxcran ot 6 HosiOpst 2007 roga, Ne1039//www.kdb kz.

4 Pecnybnmka Kasaxcran. 3akon PK. O rocynapcTBeHHBIX 3akynkax: npusAT 21 urons 2007
roja.

5 Crparernuecknii mnan ArentctBa PK 1o nmenmam  CcTpouTenbsCTBa M KHJIHINHO-
KOMMYHaJbHOro xos3siictsa Ha 2010-2014 ronsl: yTB. moctaHoBieHueM llpasurensctea PK ot 3
mapta 2010 rona, Ne 17.

IlaTeHTHBIE JOKYMEHTBI

1 A.c. 549473. Cnocob nepBu4HOi 00paboTku koskeBeHHOTO chipbsi / P. M. Jlaymakac, A.A.
Ckopoasiauc; omy6it. 30.09.1989, bron. Ne 34, — 2 ¢.

2 ITar. 2187888 Poccuiickas Denmepamus, MIIK 7 H 04 B 1/38, H 04 J 13/00.
[Ipuemonepenatomue ycrpoiictea / Uyraesa B.IL; 3asBuTens u mateHTooOnanatenr BopoHex.
Hayu.-uccien. uH-T cBsizm. — Ne 200131736/09; 3asen. 18.12.00; omy6mn. 22.08.02, bron. Ne 23 (11
4.). — 3c.

I'azeTsl

1 BatitoBa A. MHHOBAaIMOHHO-TEXHOJOTHYECKOE PA3BUTHE — KIIHOUEBOW (PaKTOp MOBBIIIECHUS
KOHKypeHTocnocobnoctu // Kazaxcranckas npasaa. — 2009. — Ne 269.

2 Ha peanuzamnuio npoekta «Axrtay-Cutm» Oymer HampaBieno 36 mupa. Tr // IlaHopama -
2009, okTsa0ps — 16.

3 Kyspmun Huxonaii. YHuBepcambhblii commar. «kcmepT Online» http://www.nomad.su
13.10.2009.

Pecypcsi Internet

1 OOpa3oBaHue . HCCIEAOBAHO B MUpPE [DNEKTPOHHBIA pecypc]|: MeXAyHap. Hayd. TeA. WH-
TepHeT KypHall ¢ Oubnuorekoii nenosutapueM / Poc. akan. Obpasosanus ; ['oc. Hayd. mex. 6-ka
um. K. JI. YmwmHckoro. - Dnekrpon, xkypH. — M., 2000. — Pexxum poctyma x xkypH.: http: //
WWW.0Im.ru, CBOOOIHBIM.

2 IMnpuny, Jles. KHura XynoskHuKa: OT MAJIZTMOHHBIX TUPAXKEH — K €ITUHUYHBIM 3K3€MILIIPaM
[Dnexrponnsiii pecypce] / JI Inpunn. — SnekTpoH. TekcToBbie naH. — Mocksa: [6.u.], 2000. — Pe-
UM foctyna: http://atbook km.ru/news/000525 . html, cBobonHbIii.
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Heony0/MKoBAHHBIE JOKYMEHTBI
OTueTsl 0 HAYYHO-HCCJIEA0BATENBCKOI padoTe
1 ®opmupoBanue u aHanu3 HOHIOB HEMyOIUKYEMBIX TOKYMEHTOB, OTPAKAIOIIUX COCTOSTHUE
Hayku PecriyOnmku Kazaxcran: oryer o HUP (3axmountenpHeiii) / AO «Har. nieHTp Hay4HO-TEXH.
uHpopm.»: pyk. Cyneiimenos E. 3.; ucnonn.: Kyneesckas H0. I'. — Anmarter, 2008. — 166 ¢. — Ne I'P
0107PK00472. — UuB . Ne 0208PK01670.

Hucceprauun
1 Xamunbaes K.A. Kapakynbckue cmymkn Kaszaxcrana u  Hekotopble  (pakTopsl,
o0yclaBauBaroIMe WX W3MEHYUBOCTH. aBToped. ... KaHA. c.-x. Hayk: 06.02.01. — Anma-Ara:

Atamypa, 1968. — 21 c.

2 Hzbaupos A K. HerpaguunoHHbIE UCITAMCKHE HANPABJICHUS B HE3aBUCHMBIX IOCYIapCTBaxX
HentpanbHoit Aszum: auc. ... nok. uct. Hayk: 07.00.03 / HMuctutyT BOCTOKOBeAeHuss um.P.b.
CyneitmenoBa. — Anmartsl, 2009. — 270 ¢. — MuB. Ne 0509PK00125.

JeMOHHUPOBAHHDbIE PYKONHCH

1 PasymoBckuii B.A. YpasneHne MapkeTHHIOBBIMU HCCIEOBAHUAMH B pernoHe / MTHCTUTYT
skoHoMuku. — Anmatsl, 2000. — 116 ¢. — en. 8 KasrocMHTH 13.06.2000. — Ne Ka00144.

S3bIKK MyOIMKALMH: KA3aXCKUM, PyCCKUM, aHTTUICKUL.

TexeT penakTHPOBAHHIO He MOAJIEKHT, I0ITOMY BCe MATEPHAJIBI J0/IKHBI ObITh 0(popMIIeHbI B
COOTBETCTBHHU C TPe0OBAHUSAIMH M TIHIATEJIbHO OTPeJAKTHPOBAaHbI. MaTepHaJibl, He COOTBETCTBYIO-
I{He BbIIEYKA3AHHBIM TPe0OOBAHHUSIM, He PACCMATPUBAIOTCSI M 00PATHO He BBICHLIAIOTCS.

Crarpst ipenocTasisiercs B JlenapTaMeHT Hayku M MHHOBALMU B OZIHOM 3K3EMILUIIPE U Ha AJIEKTPOH-
HOM HOCHTEIJIE.

Omnuata 3a myOaukanuio cTaTtbu B kypHase 1500 Tenre.

B3Hoc ¢ nmomeTkoit « Oniama 3a nyoauxkayuio 8 pecnyoiukanckoOM HAYYHOM JdcypHane «Becm-
Hux Kapaeanounckozo 20cyoapcmeenno20 uHOYCMpUAIbHO20 YHUBEPCUMENA» » TIEPEUUCISIETCS TIO
aapecy: 101400 r. TemupTay, np. Pecriybnuku, 30; KaparaHauHCkuii rocyqapCTBEHHBIH HHITY CTP U-
anpHbI yHUBepcuTeT, BUH 060940005033; MUK KZ89826MOKZTD2999686, AO «AT®bank»,
BUK ALMNKZKA, B1H 980541000035.
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(MPNMEP O®OPMNEHWA CTATbW)
MPHTW 622.742

K.A. HOTAEB1 H.5.0PA3BEKOB1 A.LU. KYCAVHOBL1
KaparaHAWHCKWUIA MHAYCTPUanbHbIA yHUBEpPCUTET, I. TemupTay, KasaxcTaH

MOOENVPOBAHWE PABOTbl BUBPALIMOHHbBIX MALWIWH

AHHOTauma. CTaTbs MOCBALLEHA UCCNeL0BaHMIO Pabounx NMPOLECCOB BUOPALMOHHBLIX MaLlUH
MyTeM KOMMbOTEPHOTO MOAEeNMPoBaHMs. C MCNONb30BAHUEM COBPEMEHHOW CUCTEMbI WHXXEHEPHO-
ro aHanusa «Autodesk Inventor» npousBefeHO AMHAMUYECKOe MOAENMPOBaHMe paboTbl BUBpaLu-
OHHOro rpoxoTta. B xoae MofenvpoBaHUA onpefeneHbl U3MEHEHUS NMOMOXEHWUIA, CKOPOCTU U YCKO-
PEHNs MOABMXHbLIX KOMMOHEHTOB, PeaKTUBHbIE CUMbI B MpYXUHax. Mo pe3ynbTaTamMm MOAennpoBa-
HWS YCTaHOB/IEHO B/IMSIHNE CKOPOCTU BPaLLeHUs BUGPOBana Ha aMninTygy.

KntoueBble cnosa: BM6GpaLMOHHas MaLLnHa, MOZEeNMpoBaHue, Hanps>KeHHO-
AeOpPMUPOBAHHOIO COCTOAHMS AeTaneid, NoNyyYeHne NPOUYHbIX KOHCTPYKLMIA.

Bn6payMoHHbIe MalIUHbLI U NPOLECCHI MOAYYUAN LWMPOKOE N pasHOO6pasHOe NPUMEHEHME BO
MHOTMX OTPacnsix NPOMbIWIEHHOCTN. YNNOTHEHNE WU U3MENbYEHME, CMELLEHME M cenmapauus, 3a-
6vBKa cBail 1 BypeHne CKBaXKMH, pasrpyska CMep3LMXca MaTepuanoB U3 TPAHCMOPTHbLIX CPEACTB U
pa3paboTka Mep3/biX FPYHTOB, NOrpPy3Ka HaCbIMHbIX MaTepnanoB U OTMbIBKA Mecka U rpaBus - 370
[AaneKo He MOJHbIA nepeyeHb TEXHOMNOTMYECKUX NEpefenoB, B KOTOPbIX LieneHanpaB/fieHHOe Npu-
MeHeHMe BUOPALNOHHbIX MaLIMH MPUHOCUT 60/bLIYH Nonb3y [1].

(Oanee TekcT)

3 3

1- Kopo6; 2 - npocenBaroLas NOBEPXHOCTb; 3 - BMOPOBO3OYyAUTENDb; 4 - NPUBOLHOE YCTPOICTBO;
5- ynpyrue Bu6ponsonupytowme afieMeHThbl; 6 - onopHasa pama

PucyHok 1. Cxema BM6paLMOHHOro rpoxoTa

OvnHamnyeckoe mMofenmpoBaHue faeT BO3MOXHOCTb OMpefAe/inTb, HAaCKO/IbKO 3 (eKTUBHO OY-
LeT (DYHKLUMOHMPOBaTh MaLlMHA B peasibHbIX YCN0BUAX.
(Oanee TekcT)
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(MPUMEP O®OPMNEHNA TABJINLBI)
Tabnuua 2. iccnegoBaTenbCKne NoAX0Abl K U3YYEHUIO Mefarormyecknx CTepeoTunos

No WccnepoBaTenbCKMA NOAXOA U €ro 0CO6EHHOCTHU
[eneHve cTepeoTUNOB Ha NMO3UTUBHbIE/HETaTUBHbIE UV MOJIE3HbIE
/BpefiHble B 3aBMCUMOCTM OT CMOCO60B 1 (hOPM MX UCMOJIb30BaHNA

CTepeoTnn MOXET BbICTYNaTb Kak HEKOTOPbIW cueHapuid cuTyauum - KpacHbix B.B.,
Kak COOCTBEHHO MpeacTaBfeHme Mpoxopos tO.E.

ABTOp noaxofa
YannbirnHa HO.C.

(MPNMEP O®OPMJNTEHNA AVUATPAMM)

2000 r. 2001 r. 2002 r. 2003 r. 2004 r. 2005 r. 2006 r. 2007 r. 2008 r. 2009 .

Onarpamma 1 [mHamuka BbIGPOCOB 3arpA3HAOLWLNX BELWeCTB B aTMocdepy (B ThIC.TOHH)
OT CTauMOHapHbIX NCTOYHMKOB 3a nepuog ¢ 2000 no 2009 roabl

(MPUMEP O®OPMNEHWNA ®OPMY )
dopmyna KoapuLmeHTa 3NaCTUYHOCTU Crpoca:
Edi= (Qz- Qi): (Qz + Qi)/ (Iz - 1i): (I2 + i) 1)

rae li - BeAnumnHa goxofa A0 W3MeHeHUs, |2 - BeNMYMHa 0X0[a Nocie u3MeHeHus, Qi - Benu-
YMHa crpoca 0 U3MeHeHNs AoxoAa, Q2 - BeNMUMHA Crpoca Noc/e U3MEHEHUS OXO0Aa.
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CIIMCOK HCII0JIb30OBAHHBIX NCTOYHHMKOB

1 Tperbsxos FO.J1. Tlpoueccsl caMOOpraHu3alil B XUMHUU MaTepHajoB // YCnexu XUMUU. —
2003. - T. 72, Ne 4. — C. 731-763.

2 A.c. 549473, Cnocob nepBu4HOi 00paboTku koxkeBeHHOro chipbst / P.U. Jlaymakac, A A.
Ckopopnsiauc; omy0um. 30.09.1989, Bron. Ne34. —2 c.

3 IInam mnepBOOYEpENHBIX AECWCTBUH 1O OOECHEYEHHMIO CTa0MJIBHOCTH  COLIMAIBHO—
SKOHOMHUYecKoro passutusi PecnyOmuku Kasaxcran: yTB. IloctaHoBnenuem IlpaButensctBa Pec-
nyOnmku Kazaxcran ot 6 Hos0pst 2007 ronma, Ne1039//www .kdb kz.

4 Pecnybmnuka Kazaxcran. 3akoH PK. O rocymapcrBeHHbIX 3akynkax: npusst 21 urosst 2007 rona.

5 Crparernueckuii mnaH ArentctBa PK 1o nenam  cTpouTenbcTBa M KMIJIMIIHO—
KOMMYyHaJIbHOro xo3sifictea Ha 2010-2014 roxer: yTB. nocranosnenueM lIpasurenscrsa PK ot 3
mapta 2010 rona, Ne 17.

6 3umuH AWM. BiausHue cocraBa TOIUIMBHBIX AMYJIBCUI Ha KOHLEHTPALMIO OKCHUIOB a30Ta U
ceppl B BBIOPOCAX MPOMBIIIJICHHBIX KOTENBHBIX // DJKOJOTWYecKas 3alluTa TOPOMAOB. Te€3. JOKIIL.
Hay4.—TexH. KoH}. — M.: Hayxka, 1996. — C. 77-79.

7 Ilasnos b.I1. baryes C.II. IloaroroBka BOAOMa3yTHBIX 3MYJIBCUI AJI CKUTAHMsI B TOMOY-
HBIX ycTpolictBax // B xH.: IloBbiierne 3 QpeKTHBHOCTH HCIIOIBb30BAHMS Ia3000pa3HOro M JKUAKO-
ro TOIJIMBA B IIe4ax U OTONUTeNbHbIX kKoTnax. — JI.: Henpa, 1983. — 216 c.

K.A Horaes, Hb. Opa3zbexos, A IIl. Kycannos

BuGpauusiibIK MAIITHHAJIAP KYMBICBIH MOJIEJIAeY

AnaaTrna. Makana BUOPALIUSIIBIK MAIIMHAJIAPABIH KYMBIC YPAICIH KOMIBIOTEPIIK MOJIEIILY
JKOJIBIMEH 3epTTeyre apHainraH. 3amaHayu «Autodesk Inventor» wuHXEHepJiK Tajmay KyHeciH
KOJIIAHA OTBIPBIN BUOPALMSJBIK €JEri JKYMBICBIH JHHAMUKAJIBIK MOJEIIALY >KYPTi3LIreH.
Monenaey OapbICbIHIA KO3FaJIMajlbl KOMIOHEHTTEPIIH OPHAJIACYIAPBIHBIH, KbUIIAMIBIKTAPbIHBIH
JKOHE YIEYJIEPiHIH e3repyi, cepimmenepaeri peakTHUBTI KYIITep aHbIKTanAbl. Moaenaey HOTHXKeC
OofibIHIIa BUOPOOUTIKTIH alfHATY JKbLIIAM/IBIFbIHBIH aMIUIUTYJAFa bIKIAJIbl TEKCEPLIIAL.

Tyiiin ce3aep: BUOpALMSIBIK MaIlluHA, MOAENACY, OONKTEpIiH KepHEYiK-ae(hopMarusiibK
KyHiepi, 6epik KypbUIbIMIOAPIbI aJTy.

K. Nogayev, N. Orazbekov, A. Kusainov

Modeling of work vibrating machines

Abstract. The article investigates the working processes of vibrating machines by computer
simulation. The authors performed dynamic modeling of the vibrating screen using modern system
of engineering analysis « Autodesk Inventor». In the process of modeling the changes of provisions,
speed and accelerations of mobile components, reaction forces in springs were determined. As a
result of modeling, the influence of speed rotation of the vibrating shaft on amplitude was estab-
lished.

Key words: vibrating machine, modeling, stress—strain state of parts, obtaining durable struc-
tures.
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