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OT3bIB
KOHRCYJbTanTa Ha anccepranuio Komkuu6aesa C. XK.

KPICCRERGBANHNE i MORENHPOBAIiHE PYRKHAGHAFLIHOCTH BOAOKOITHG-
ONITHYECKHX Mnoroq)ynkunonanbnux AAaTYHKOB AnNA MOHHTOPHI!M
TEXHOJOTHYECCKHX NMpoueccos)

AKTyanbHOCTB

Martepuans! paboter «Mccnenosanne 1 MOAEIHpoBaHHe (yHKIHOHANEHOCTH
BOJTOKOHHO-ONTHIECKHX MHOTO(YHKUMOHANEHEX JATIHKOB AN MOHHUTOPHHIA
TEXHOIOrMYECKHX ITPONIECCOBY HalpapjieHbl Ha CO3/laHuie BOJIOKOHHO-OITAYECKHX
CEHCOPOB HOBOTO THIA JUIS BEICOKOCKOPOCTHEIX CMEIIEHHUM, e OpMAIii, a TakKe
TEMIepaTypsl Pa3siHIHEIX OOBLEKTOB, YTO HEOOXOWMO B PasiM4HBIX OTPACHAX
HapoJiHoro Xo3ficTBa. BONOKOHHO-ONTHYECKAE MNATIMKH [l PErucTpaluu H
mmepém BEICOKOCKOPOCTHEIX MPOLIECCOB paHee He HCTIOB30BANKCE, YTO AeaeT
pa3paboTku B 3TOM 06/1acTH 0COOEHHO BKTYANBHEIMH.

Ieas paGoTht

Ileneio paoTel sBNsSeTCA ONpPEHNENEHHE BBICOKOCKOPOCTHOrO —CMEIEHHH,
TEMIIEPATYPHOr0 M3MEHEHHS METAUIHYECKHX MOBEPXHOCTeH OT NpPHIOKEHHEIX
Aedopmanuii, TeMnepaTypsl ¢ OMOIIBIO YYBCTBUTENBHOTO 3/IEMEHTa BONOKOHHO-
ONTHYECKOr0 MHOrohyHKIMOHANBHOTO JIATIHKA. ‘

3apauu pabGoThi

Jns pocTiwxernus 3asmieHHoi neiu paboTsl aBTOPOM OBUTH pelleHE! CEyIomue
3aIaym:

- Usrorosnenne 9yBCTBHTEJIEHOIO  SIIEMEHTAa  BOJIOKOHHO-ONTHYECKOro
AaTHHAKa,

- HPOBBJ.IBHHB HArpy3049HAIX ¥ TEMIIEPATYPHBIX HCIIBITAHHS NaTIYHAKOB,

- M3mepenue  BBICOKOCKOPOCTHBIX  jedopMauMii C  HCIIONB30BAHHEM
BOJIOKOHHEIX OP3rTOBCKHX peLIeTOK;

- Pa3pa6oTka MaTeMaTHUeCKHX MofieNieli 3NEMEHTOB ¥ CTPYKTYp ONTHYECKOro
MHOTO(YHKUHOHALHOIO RATHUKE;



Hayunast HOBH3HA

B juccepramMonnoli paGote BhepBble NPENIOXEHO  MCNONE3GBAfT
3KCMEPHMEHTANBHYIO YCTAHOBKY HMITYJECHOTO MArHUTHOTO MOJIA C ONTHYECKHMy
JATYMKAMH JUIA ONpPENeneHus BHICOKOCKOPOCTHBIX CMeIUeHHH, TeMmmnepaTypHeix
H3MEHEeHHH METAUTHYECKHUX MOBEPXHOCTEH, YTO paHee HE NPUMEHANOCH B APYru

HCClIEAOBaHHUAX.

O6masn onenxa paGoTs

HuccepraudoHHas paGora couckarens crenenn KomkunGaera C.K,
BLIMONHEHA HA BLICOKOM HCC/IENOBATENLCKOM YPOBHe, B pe3y/bTaTeé KOTOpPOro
nonyueHs!  NOATBEPXKNEHHBlE  SKCINEDHMEHTANBHO  pe3yabTaTel.  Pabota
XapaKTepu3yeTcs HayIHOH HOBH3HOMH M NMPaKTHYECKOH 3HATUMOCTEIO.

3akmouenne

Huccepranmonnas paGora C.JK. KomkunGacsa sBnsercs 3aKOHYEHHBIM
HAYYHEIM HCCIIENOBAHHEM, BEIMONHEHHOE ABTOPOM Ha BEICOKOM HaydHO-
TEXHHYECKOM YpOBHE, & couckarens, Komxun6aes C.JK., 3acmyxusaer
NpHCYXIAEHHA yueHoH noKTopa dunocoduu (PhD) pecniy6nuky Kasaxcran.

OI'AOY BO «Cauxr-TleTepbyprekuit
nommTexAnIeckrit yuusepcuret Iletpa Bemaxoro”,

Bricmas mxona BEICOKOBOJIBTHOH SHEPTeTHKH,
ZOKTOp (pH3MKO-MaTeMaTHYECKHX HayK, mpofdeccop %/ z ,.//
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Consultant's
REVIEW REPORT
on thesis Koshkinbayev S. Zh.

"Research and modelling of the functionality of fibre optic multifunctional
sensors for process monitoring"

Relevance
Materials of work "Research and modelling of functionality of fibre-optic
multifunctional sensors for monitoring of technological processes" are aimed at
creation of fibre-optie sensors of new type for high-speed displacements; deformations
as well as temperature of different objects, which is necessary in different branches of
national economy. Fibre optic sensors for recording and measuring high-speed
processes have not previously been used, which makes developments in this area

particularly relevant.

Purpose of work

The aim of the work is to determine the high-speed displacement, temperature change
of metal surfaces from applied deformations, temperature using a fibre optic

multifunction sensor element.

Objectives of the work
In order to achieve the stated aim of the work, the following tasks were carried

out by the author:

Fabrication of a fibre optic sensor sensitive element;
Carrying out load and temperature tests of sensors;
Measurement of high-speed deformations using fiber Bragg gratings;

Development of mathematical models of elements and structures of an optical

multifunctional sensor;



Scientific novelty

In the dissertation work, it was proposed for the first time to use an experimental
sors to determine high-speed

installation of a pulsed magnetic field with optical sen
which had not previously been

displacements, temperature changes of metal surfaces,

used in other researches.

General assessment of the work

This dissertation work of the degree applicant Koshkinbayev S.Zh. was performed at
a high research level, as a result of which experimentally confirmed results were
obtained. The work is characterized by scientific novelty and practical significance.

Conclusion
The dissertation work of Koshkinbayev S.Zh is a completed scientific research carried

out by the author at a high scientific and technical level, and the applicant,
Koshkinbayev S.Zh, deserves to be awarded the degree of Doctor of Philosophy (PhD)

of the Republic of Kazakhstan.
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Pecnybnura Kazaxcman, eopoo Llleimkenm,
Bocsmozo  ¢pespans, 0se moicayu  dsaoyame  mpemvezo 200a. A, Mamvikoea Hazupd

Tynenduaposna, Homapuyc 20poda Illeimienm, Oeiicmeyiowan HA OCHOBAHUU NuyeH3UU
Nel3018129, awiOaHOl KOMUMEmOM peucmpayuonnoii cayoichvl u OKA3AHUA npasosol
nomowu, Munucmepcmea  FOcmuyuu — Pecnybnuxu — Kasaxcman om 22.11.2013 2004,
ceudemenscmayio noOMUHHOCMb nodnucu nepesodyuxa Xaxcvibaii Axboma Kaxcolbaiixpi36!-
Juunocme nepesoduuxa ycmanoanena, 0eecnocobnocme u nonHoMous nposepensi.
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Bsvickano :18 ena :
Homapuyc: Mamvixoea H.T.
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