


KA3AKCTAH PECITYBJINKACEHI
BLIIM 7KOHE FBLTBIM MUHUCTPJIITT

M. Ko3b10a€eB aTbIHAAFbI
Coarycrik Ka3zakcraH MeMJICKeTTIK YHUBEPCHTETI

«/KACTAP KI9HE I'bIJIBIM - 2018»
ammul V xanelkapanvlk, cnyOeHmmixK bL1bIMU-madicipuoeniK
KOH(pepeHUUACHIHbIH

MATEPUAJTAAPDI

(12 cayip)

MATEPHUAJBI

V mesicoynapoonoil cmyoenueckoil
HAYYHO-NpaKmu4ecKoil KoHghepeHyuu

«MOJIOJAEXDb U HAYKA - 2018»

(12 anpein)

Ierponasa, 2018 x.



H3z0aemcs no pewenuto Hayuno-mexnuuecko2o cosema
Cesepo-Kasaxcmanckoeo 20cy0apcmeeHHo20 yHueepcumema
um. M. Kozwvibaesa (npomoxon Ne 7 om 28.03.2018 2.)
YK 378
BBK 74.58
M 75

Pepakuusa ankacel / Pegakuuonnas KoJuierus:

Omupo6aes C.M., pexrop CKI'Y um. M. Ko3sbsibaeBa - npeacenaTens.

HNopaesa A.T'., n.0. npopexTopa N0 HayKe U MHHOBALIUSAM - 3aMECTUTENb TpeaceaTes.
Tanacnaesa XK.C., k.¢.H., npodeccop, aupexkrop MHCTUTYTA sI3bIKA U TUTEPATYPHL.

Kansipos XK. T., x.¢.1H., npodeccop, 3aBenyromuii kapenpoit «Kazaxckuil 3bIK U TUTEPATypPaY.
AxmetoBa T.A., K.11.H., TOUEHT, 3aBenyromas kadgenpoi «KazaxcKuil sa3bIk».

Kakumosa MLE., k.¢.H., moreHT, 3aBenyroinas kapenpoii « epmanckasi puioaorusn».

OabkoBa U.A., x.¢.H., noueHT, 3aBeAyromas kadenpoii « THOCTpaHHBIE S3BIKI.

Cabmuesa E.B., k. .H., nouent, 3aBeayromas kadeapoit «Pycckuii si3pIk 1 TUTEPATYPay.
laiikenoBa A.JK., k.(b.H., TOoUEHT, 3aBeayromas kadenpoii «KypHaTUCTHKAY.

I'eptaep E.I'., m.n.H., 3amecturens nupekropa «MHCTUTyTa sA3bIKa W JUTEPATyphD» IO HAYyYHOU
padoTe 1 MEHEKMEHTY KayecTBa.

Kakumen B.A., k.T.H., 1eKaH HHXEHEPHO-TEXHUIECKOTO (PaKkybTeTa.

Komexos K.T., n.7.H., npodeccop, 3aBeayromuii kadpeapoi « JHePreTuka U paguodJIEKTPOHUKAY.
CaBunkuH B.B., x.T.H., noLeHT, 3aBenyroumii kagenpoit « TpaHCOPT U MAIIUHOCTPOSHHE.
HNBanosa O.B., maructp, 3aMecTuTeNb AeKaHa MO HAYYHOH paboTe U MEHEIKMEHTY KauecTBa.
HNmanos A.K., K.1LH., [eKaH Nenaroru4eckoro (GaxkyibTeTa.

Ksacuwix I'.C., x.1mLH., 3aBeayromas kadenpoin «Teopun U METONMKH HAYAJIbHOTO M AOMIKOJIBHOTO
oOpazoBaHUs.

Konecankosa I'.A., k.11.H., 3aBenyrommas kadenpoit «My3bIKaJlbHbIC TUCLIUTLTAHBDY.

Yemopanosa I'.U., k.1.H., 3aBeayromas kapeapoit «Teopuu u MeToanku GpU3NIECKOro U BOSHHOTO
BOCIIUTAHUSD.

Jo6poBoabckas JI.B., k.11.H., 3aMeCTUTEINb IeKaHa 110 HAy4YHOH padoTe M MEHEIKMEHTY KauecTBa.
Kypmames U.I'., k. T.H., nekaH ¢axyapTeTa HHPOPMALMOHHBIX TEXHOJIOTHH.

YyrynoBa A.A., K.ILH., 3aBeqyromas kapenpoi « Pusnkay.

Tagxururos A.A., x.¢pu3.-MaT.H., 3aBeaymui kapenpoi «MaremaTnka U THPOPMATHKAY.
KoaseBa H.C., noxtop PhD, 3amecTurens nexana nmo HayqHoH paboTe U MEHE)KMEHTY KaueCTBa.
BanueBa M.M., x.3.H., 1ekaH (akyiIbTeTa HCTOPHH, 3KOHOMHKH U TIPaBa.

Aoyos H.A., x.u.H., 3aBenyromuii kadenpoii «Mcropun U COMATBHO-TYMaHUTAPHBIX TUCIUTLIAHY.
Bapanosa H.K., x.1.H., 3aBeayromas kadenpoit «IIpaBoBble TUCIUITIIHBD.

Hanosa O.A., x.3.H., 3aBeayromas kadeapoi «PUHAHCHI U KPETUTY .

JlerocraeBa JI.B., x.3.H., 3aBenyromast kapenpoit K IKOHOMHUKA, OyXTadTePCKUIl yUeT U CEPBUCY.
Mupomnukosa O.B., maructp, crapumii npemnopasatens kadenpbl «lIpaBoBble IHUCLUTUTHHBDY,
3aMeCTHUTENb JIeKaHa 10 HayYHOH padoTe 1 MEHEeIKMEHTY KauecTBa.

Hamxkos C.B., x.1.H., nekaH PaKyJbTeTa €CTECTBEHHBIX H CEILCKOXO3SIIICTBEHHBIX HAYK.
lasaxmeroBa A.C., K.C.H., TOIEHT, 3aBenyroInas kadenpoit «Cenbckoe X035HCTBOY.

Buaxkos B.C., x.0.H., nouent, 3aBeayromuii kadenpoi «O0mmas OHoorus.

Hmutpues I1.C., x.0.H., moneHrt, 3apenyromuii kadenpoii «I'eorpadus v 3KOJIOTHY.

Mropsiruna A.H., kK X.H., TOLEHT, 3aBeayromas kapenpoit « XuMus 1 XUMHUYECKUE TEXHOIOTUN.
JHockenoBa B.B., K.X.H., 3aMeCTUTEINb IE€KaHa N0 HAYYHOH paboTe N MEHEPKMEHTY KauecTBa.

ISBN 978-601-322-211-0



M 75 «Mousoaexks u Hayka - 2018»: Martepuansl V MeXAYHApPOAHOW CTYyAEHYECKOW Hay4dHO-
NpakTU4eckoil KoH(pepeHunn B omHOM cOopHuke. - Ilerpomasnmock: CKI'Y um. M.
Kosbibaera, 2018. - 1271 c.

B cOopauke omyOaMKOBaHbI MaTepHaNbl AOKJIAN0B V MeXIyHapOaHOH CTYIeHYECKOH Hay4dHO-
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of the gas is much lower, than the strength of liquid and solid dielectrics. PS can also occur directly in
the oil near the sharp edges of the electrodes, where the electric field strength is sharply increased.

Partial sparks in oil interlayers in contact with solid insulation usually lead to damage to solid
insulation and the formation of stable conductive traces on its surface. In the zone of these tracks,
under the influence of overvoltages or even operating stress, conditions may arise for the continuous
development of surface discharges, which result in complete breakdown of the insulation. Thus, the
PSs represent a great danger for isolation due to its rapid destruction in local zones and subsequent
breakdown of the insulation gaps.

The problem of the formation and development of the PS in the isolation of oil-filled equipment
of high and ultrahigh voltage in the conditions of its operation is of great practical interest for the
personnel operating the equipment.

The registration of PS in high-voltage equipment of power systems under operating conditions is
used for diagnostic purposes during the last 10-15 years. The monitoring of the state of transformer
equipment on the characteristics of the CR showed that it can be very effective.

The following methods of PS registration are known [4]:

- An electrical method based on the measurement of signals in electrical circuits associated with
a controlled object;

- Electromagnetic method based on remote registration of electromagnetic radiation of the PS in
the microwave range;

- optical method based on remote registration of optical radiation of the PS;

- an acoustic method based on the measurement of acoustic oscillations produced in the PS by
means of contact or remote devices.

During acoustic study [5], measurements are carried out using acoustic sensors mounted on the
tank, with a frequency range of 60-150 kHz, with a sensitivity of 100 mV/Pa. This ultrasonic range,
close to audible, is chosen because in the audible range the transformer creates a strong noise, against
which the sounds of discharges are not audible.

The noise of the transformers is caused by the vibration of the active part, as well as by the fans
and pumps.

Vibration of the active part is due to magnetostriction and magnetic forces in the magnetic
system and dynamic forces in the windings. Magnetostrictive component of vibration predominates in
transformers. In magnetic systems of reactors with non-magnetic gaps, magnetic forces of traction in
the gaps may predominate.

Magnetostriction is the phenomenon of deformation of the crystal lattice of a magnetic material
when it is magnetized. In the process of increasing induction, first the crystal boundaries of the
material are shifted, and then their rotation, which leads to a change in the linear dimensions of the
steel.

Together with forces of magnetostrictive origin, the magnetic system experiences the influence
of magnetic attraction forces. Most clearly, magnetic forces manifest themselves in the butt joints. In
magnetic-bonded magnetic systems, the magnetic flux is forced to flow from the sheet to the sheet in
the air or oil gaps that result from the loose joining of the steel sheets.

One of the sources of noise of transformers is the winding, the conductors of which are vibrated
under the action of mutual attraction forces when AC current flows in them under load conditions.

In addition, the winding experiences the effects of forces caused by the current flowing in it and
the magnetic flux of scattering. These forces act both in the transverse direction, and, especially, in the
longitudinal direction with respect to the winding.

For transformers that have a cooling system with forced air circulation, the noise generated by
the fans can be predominant. The sound power of the fan depends on its performance, speed and
design. The high-frequency components of the noise spectrum of the fan are due to the breakdown of
the vortex from the blades and the turbulent flow of air flowing onto the elements of the structure.

The sound levels of fan-equipped coolers are higher than those of stand-alone fans. This is due to
their greater surface sound emission and, often, the resonances of the individual parts of the cooler.
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