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Candidate name and surname:

Abekov, Ulan Erlanovich

PhD thesis title:

Developing progressive technological schemes of driving and supporting mine

workings with management of enclosing coal-bearing massif stability

The main research lines:

The candidate investigated the use of deep roof bolting as an important element of
geotechnical based definition of parameters of roof support and for wide chambers,
and the adaptation to the mining conditions in the Karaganda coal basin.

The main target of the thesis is the development of progressive technological
schemes for conducting and maintaining mine workings with control of the stability
of the enclosing coal-rock mass on the basis of geomechanical substantiation of the
parameters of the supporting technology of preparatory workings with rope, rope-
cable, and combined anchors in the zones of interfaces with longwalls, intersections
of workings, wide chambers to ensure the efficiency and safety of the processes.

In the focus of the research are:

- Analysis of modern domestic and foreign experiences in development and
application of the bolting technology of mine workings; detect the reasons for
the decrease in the stability of the development workings for long working
faces, and for assembly and dismantling chambers

- geomechanical substantiation of parameters of supporting technologies for
the massif near to the preparatory workings with deep bolts under conditions
that differ from typical (interfacing with longwalls, workings intersections, wide
chambers, etc.)

- manufacturing and bench testing of strength and load properties of deep rope
and cable bolts, and the switches of steel-polymer bolts, and their pilot-
industrial mine test

- analytical studies of the near-contour massif of mine workings to predict the
height of the collapse and the depth of propagation layering in the rock mass

of the roof, taking into account the manifestations of rock pressure in zones
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of interfaces with longwalls, intersections of development workings, wide

chambers of the mines of the Karaganda coal basin

- Development and implementation of technologies for securing the
preparatory workings with deep anchors, at the junctions with longwalls in the

mines of the Karaganda coal basin.

Field of doctoral studies: mining engineering
Name of institution, which hosts the public defence of the PhD thesis:

Karaganda Technical University, Republic of Kazakhstan

Assessments of the PhD thesis:

The candidate works in an important and actual field of research, how to guarantee
the safety and efficiency of underground coal mining operations. In this context, the
candidate focus's the research on support systems, using deep bolting systems.
The thesis consists according to the research focus structured in six chapters,
about:

- Analysis of the state of the art and the state of knowledge in the research
field and especially in the Karaganda coal mining region

- Bench test of bolting elements

- Industrial test of bolting elements (comparison analyses)

- Proposals for technology of bolting

These parts are been imbedded between an introduction and conclusions.

The thesis consist 9 tables and 83 figures, which support useful the better
understanding of the content, and a list of literature and annexes with further
information details. Some pictures and tables are in a big size and could been
placed better in annex.

The worked out scientific results are:

- To expand the scope of application of roof bolting in conditions differing from
the standard ones, rope bolts, rope-cable bolts, and combined anchors deep
buried in the massif are recommended. Substantiation of parameters (length
5 - 7 m and more) of bolts outside the arch of natural balance is made on the
basis of complex bench and industrial scale investigations and experiments

on determination of working and load capacity.
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- According to the results of bench tests, it was found that the characteristic
tensile strength of the AK 19/5 rope bolt is 330 - 340 kN. In the manufacture

of a combined (metal-rope) deep bolt as a long flexible part (2/3 of the bolt
length) used a reinforcing rope. Test results confirmed passport
characteristics of ropes and reliability couplings connection with the rope
using a wedge collet bushing.

- Itwas carried out the geomechanical substantiation of the design parameters
and technologies for deep bolt support when strengthening the roof workings
at the interface with longwall, and the development of technological schemes

for support of development workings with a steel-polymer-rope bolting at the

interface with the longwall.

- Pilot tests in mine conditions have confirmed reliability of operation and
calculated parameters of rope anchors on the bearing ability. Geomechanical
research at the experimental site, hardened rope bolts, according to the
enterion of roof stratification, is more favorable, than in standard sections with
reinforced in front of the longwall with support from two rows of hydraulic
props. The magnitude of the stratification of the roof rocks along the lower
level of sensors fixed with rope anchors did not exceed maximum permissible
(150 mm), and the maximum load on the anchor is not exceeded 26 tons.

The candidate shows in the thesis the ability to solve complex engineering tasks in
the necessary depth, and bright knowledge in engineering sciences, natural
sciences, information technologies, and responsibility for the society.

In the thesis, the candidate follows the engineering principles: problem analysis,
solution development, implementation of solution, and continuous improvement.

The candidate used the scientific methods: analysis of theoretical and practical
experiences, bench and field experiments, mathematical modelling of geo-
mechanical problems and valuation of results by natural measurements.

For the research fields, in the thesis are investigated case studies from Karaganda

mining region with practical importance. The knowledge can and used for other

mining regions.
The candidate demonstrates the ability to use of relevant laboratory and industrial

equipment, and software for problem solving.



Formalities:

- The title of the thesis and the content corresponds.

- The thesis was been published in Russian language.

- The language is correct (as the reviewer know the language as foreign

language).

- The thesis is clear structured.

'me number of approx. 120 pages shows the ability of the candidate to focus

on the main.

= text of the thesis, including tables and pictures, is be presented in a good
. Weaknesses see next chapter.

 shows low number of references to international publications (see

=sults are been published in articles.
butes fo the further development of the scientific knowledge base in
of mining engineering.

k points of the work:

as some format problems, e.g. page 89 and 90.

merous figures are not in a good style or bad/ not readable or not complete,
the legend.

The under title of some figures and the figures by self are not at the same page, e.g.
4.1. The same for tables, e.g. 3.1 and 7.1

le is sometimes not clear separated from the general text. Some number of
twice, e.g. 4.17

ormulas has a number, e.g. pages 40, 41 and 54. Number of some formulas
)& right place, e.g. on page 79, 80.

o list of tables and figures.

A low number of literature sources is used, including 11 own publications and

~ dominated by few authors, as Demin V.F.; international authors only approx. 10%.
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estigations with research in the field of economic.
er the thesis shall be available in the main points (extended
sh language.

d on an electronic version of the thesis in Russian language.

ations / conclusions:

r suggest a positive vote of the PhD commission to

) thesis in the field of mining engineering.
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Texnuvecknii YHHBepcuTeT
DpaiiGeprekas ropHasi akajaemusi

OT3bIB O AUCCEPTAIINN

$amuans kanIugaTa:

3 Vaau Epnanosuy

AOKTOPCKOH qHCCepTannm:
2 TPOIPECCHBHBIX  TEXHONOIHYECKIX CXeM IpOBeneHus u
OPHBIX BEIP2OOTOK C ympaBneHHem YCTOHYHUBOCTEIO BMeInarommero

HcclenoBain HCIIOJIB30BaHUE AHKEPHBIX KpEIIEHUH Kak Ba>XHOT'0
AIA T€OTEXHUYECKOTO OIIpeneneHus nnapamMeTpoB Kpeneu KpoBnu u

| Kamep, a rtakke aganranus x YCIOBUSIM IOOBIYM B Kaparanmurckom
IEHOM Oacceiine,

OcnoBHass  ges ANCCEePTALHH paspabotka
TEXHONOTHIECKUX CXEM TPOBENCHHS K TIOICPXKAaHKUSA TOPHBIX BEIPAGOTOK
YIDPaBICHUEM YCTORYHBOCTHIO BMEIIAIOIIETO YIIIENOPOAHOTO MAacCHBa Ha Gaze
TCOMCXAaHWYECKOTO0  OBGOCHOBAHHS TADaMETPOB  TEXHONOTMH  KpeITeHus
[IOATOTOBUTENIBHEIX  BEIPaGOTOK KaHATHBIMM,  KaHATHO-TPOCOBBIMH g

IIPOTPECCUBHEIX

BEITIOJTHEHUS IIPpOILIECCOB.

B ¢oxyce uccaenopanms:
- @HAJIU3 COBPEMEHHOI'O OTEYECTBEHHOrO U 3

apy6exHOro omsita paspaboTku
H TPHMEHEHHE aHKEDHOH TeXHONOIHH

pa60Te 38,60313, a TaKXXe s MOHTa>XHO-IE€MOHTaXXHBIX Kamep

- TeOMEeXaHuyeckoe OGOCHOBaHI/Ie apaMeTpoOB TEeXHOJIOTHii KperieHus
& MaccuBa BOIU3H NIOATOTOBUTENBHEIX BBl

paboToK ¢ momomBio AHKEpOB B
YCIOBHSX, OTIMYAIOMIMECS OT THIIOBEIX (compsixerne ¢ JlaBaMu, IIepeceyeHue
BEIPAOOTOK, LIUPOKHe KaMepEl U 1p.)




- HSTOTOBIICHHE W CTCHIOBBIC HCILITAHUSA MPOYHOCTHBIX M HATPY30UHBIX
CBOMCTB KAHATHBIX H TPOCOBBIX AHKEPOB IIIyGOKOTO 3aJI0KEHUsI, Crajie-
TIOTMMEPHEIX aHKEPOB U MX OINBITHO-IPOMEIILIEHHbIE IIAXTHEIE UCITBITAHHS
- AHAJIMTHYECKHE WCCIENOBAHMS IPUKOHTYPHOIO MAaccHBa TOPHBIX
BBIPAOOTOK ISl IPOTHO3MPOBAHMUS BBICOTHI OGPYILEHHS U IyOMHBI PacciIoeHus B
MACCHBE I'OpHBIX MOPOJI KPOBJIH C YYETOM IIPOSIBICHAN FOPHOTO NABJIEHHS B 30HAX
CONPSDXCHUA C JIaBaMH, IEPeCeUCHHH BBHIPAGOTOK, IIMPOKHAX KAMEp B  INAXTAX
Kaparaenusckoro yroasHoro 6acceiina
- Da3paboTka W BHENPEHHE TEXHONOTHM KDEIUIEHHS MOITrOTOBHTENbHEIX

OK aHKEDaMH TIIyOOKOro 3a0XKeHHs, B MECTaX COIPSDKEHHS ¢ pabounmu
¥ Ha maxtax KaparanauHCKoro yrojsHoro Gacceiina.

“HHE JOKTOPAaHTYPHI: TrOpHas MPOMBIIIIIEHHOCTD

AHHE Y4YpPEeXKAEHHSA, B KOTOPOM IIPOXOAWT MyONM4HAS 3amiuTa
muccepraimy:  KaparaHpuuckuif — TexHudeckuit  yHHBepcHTer,

Ounenku noxTopckoii auccepranuu:

Kanpunar paGotaer B BaxHOM ¥ akTyambHOR chepe mccrenoBaHUs TOrO,

K3aK TapaHTHpOBaTh 0€30MacHOCT W 3()QPEKTUBHOCTH MOM3EMHBIX pabot Mo

HoOsrue yrias. B aTom koHTeKCTE KaHmumaT CHEeLUANU3UPYETCS Ha UCCIIE[OBAHUAX

CHCTCM KPETUICHHUS C HCIIOJIB30BAHUEM CHCTEM Iy GOKOTO 3aI0MKEHMS.
JluccepTanmst  COCTOMT, B  COOTBETCTBHH ¢ HCCIIEI0BATEILCKOM

HaIpPaBICHHOCTEIO, U3 6 IJ1aB, BKIIIOYAOIIHX:

- AHanu3 COBPEMEHHOTO COCTOSHHS H YPOBHS 3HaHWK B o6nactu

HCCIICNIOBAaHUN  MECTOPOXIEHHMS M OCOGEHHO B Kaparangunckom
yTIIeno0BIBatOIIEeM paiioHe

- CTCHJIOBBIC UCIBITaHUS 3JIEMEHTOB KpPEILUICHUSA

- IIpOMBINITEHHBIE WCMBITAHHS 3JIEMEHTOB My(TOBBIX COeIMHEHHT
(CpaBHMTENBHBI aHANN3)

- IIpenyoxeHus Mo TeXHONOTHE MYDTOBBIX COETUHEHMUIA.

OTH YeThIpe 4acTH HaXONATCS MEXKY BBELEHUEM H 3aK/TFOUCHHEM.

Auccepranus conepxur 9 Tabmum u 83 pucyHxa, KOTOpBIE MOATBEPKIAIOT
TIOJIE3HOCTE M OOJIErYaroT MOHUMAHUE CONEPIKAHMUS, & TAKKE CIIHCOK JUTEPaTypEI
U IPWIOKEHWH C JalbHeHIIMMH  WH(OPMALHOHHBIMY OAPOGHOCTAMH.

Hexoropsle pucyHku u TabmuIB! UMEIOT 6OTBIION pa3Mep | UX JydIie pa3sMecTUTb
B IIPHJIOKEHHH.




PaspaGoTanHble HayYHbIE Pe3yJbTaThI:

- PacumpuTts 0611aCTh IPUMEHEHNUS aHKEPHON KPEIH B YCIOBUSX, OTIIMYHBIX
OT CTaHJAPTHBIX, KaHATHBIS, KAHATHO-TPOCOBEIE, KOMOMHHUPOBAHHEIE C IIy6OKHMM
3ajionoxeHueM B MaccuBe. OG0CHOBaHME ITapaMeTpOB aHKEPOB (IMHHOM 5-7 M u
Oonee) BHE apKH ECTECTBEHHOIO paBHOBECHS BBINONHSETCS HA OCHOBE
KOMIIIEKCHBIX CTEHIOBBIX U MPOMBIIIIEHHBIX HCCIIEA0BaHUM U SKCIIEPHMEHTOB 10
OIpeJIeIeHUI0 PabOTOCIIOCOOHOCTH U IPY30I0 EEMHOCTH.

Ilo pesynbraTaM CTEHHOBBIX HCIBITaHHI OBUIO yCTAHOBIEHO, YTO IpEEN
TIPOYHOCTH Ha pa3peiB KaHatHOro aHkepa AK 19/5 cocrasmser 330 - 340 xH. B
HPOM3BOJCTBE KOMOMHMPOBAHHOTO (METaNIOTPOCOBOrO) aHKepa ITyGOKOro
SANOKCHUS B KadecTBEe JUIMHHOM ruOkod wacty (2/3 uMHBI  aHKepa)
HCIIONB30BAJICA apMaTypHBIA KaHaT. Pe3ynbTaThl HCHBITAaHUM MOATBEPIKIEHEI
- HAacIopTOM XapaKTepHCTHKH KaHATOB M HAAEXHOCTHIO COCNMHEHHS MyQTHI C
~ K2HATOM IIPY IIOMOILY KJIMHOBOH BTYJIKH-LIAHTH.

- TlpoBeneHo reomexanwdyeckoe O0GOCHOBAHHE NPOEKTHBIX MAPAMETPOB H
TEXHONOTMM TITyOOKOM aHKEPOBKM IIPM KPEIUICHHHM KpOBIH BHIPaGOTKH Ha
CONIDSDKEHWH C JIaBOHM, M pa3paboTaHbl TEXHOJOTHYECKHE CXEMBI KpEILIeHWS

SKCILTyaTallHOHHBIX BBIPaOOTOK CTaJIe-TIOJINMEPHBIM KaHATOM Ha COMIPSHKEHHH C
JIaBOIA.

- ONBITHO-NPOMBINLIEHHbIE HCIIBITAHMS B IIAXTHBIX YCIOBHAX TIOATBEPAIH
HaJIeKHOCTh PabOTHI X PACCIMTAHHBIE TAPAMETPhI KAHATHBIX aHKEPOB IO HeCy et
cmocobHocTH. I'eOMexaHWYeCKas HCCIGNOBAaHASA HA  OIBITHOM  Y4aCIKe,
YIPOYHEHHOM KaHAaTHBIMU aHKEpaMH, MO KPUTEPUIO PAaCCIIOEHHs KPOBIH Gonee
OnaronpusTHas, 4eM Ha CTaHJAPTHBIX y9YacTKaX, YCHJICHHBIX I€pel JaBoii
ONEPERAIOIIEH KPEIIBIO U3 ABYX PS/I0B THAPOCTOEK. Bemmunna paccnoenuit mopox
KPOBJIH 110 HIKHEMY YPOBHIO JaTYHKOB, 3aKPEILICHHBIX KaHATHBIMU aHKEPaMHU He
HPEBBICHIIA MAaKCHMAIPHO NOMyCTUMBIX (150 MM), a MakcHMaibHas Harpyska Ha
@EKep He npessiiana 26 T.

- B Imccepranuy KaHIMNAT IEMOHCTPHPYET YMEHME pelIaTh CIOXKHbIE

SEHSpHEIC 3371a9M ¢ HeOOXOUMOH IUTyOUHOM 1 SpKUe TO3HAHNS B MH)XEHEPHBIX
HayKay SCTECTBEHHBIX  HAayKaX, HHQOPMAIMOHHBIX  TEXHONOTHSX W
OTBETCTBEHHOCTE 32 00IIECTRO.

B mmccepraimmu KaHIMIAT CleQyeT WEKEHEPHBIM TNPHMHLMNAM: AHANW3
Apobiem, paspaboTka pellleHys, BHeAPEHNE PELIeHNs U TIOCTOSHHOE YIIyUIIeHHE.

Kammunar wmcmonesoBan  HayduHble METOIBI: AaHANM3 —TEOPETHIECKUX
OPHHIAIIOB MW  MPaKTHYSCKHE ONBITBl, CTEHHOBBIE H  IIPOMBIIIICHHEIE
SKCIIEPUMEHTBI, MaTeMaTHYeCKOE MOJEINPOBAaHWE TeOMEXaHHYECKHX 3amad U
OLISHKa Pe3yJIbTaTOB HATyPHBIMU U3MEPEHUAMH.




HalpaBJIeHUSAM  HCCIENOBAaHWM B  JUCCEPTAllAUd  KCIIOJB3YIOTCS
2Hs 110 KaparannuHCKOMY IOpHO-AOOBIBAIOLIEMY DETMOHY, MMEIOIIHeE
KOe 3HadeHWe. Pe3ynbTaTel MOMKHO HCIIONB30BaTh W B JAPYTHX
>IBAFOIUX PETHOHAX.
AM7AT NEMOHCTPUPYET CIOCOOHOCTh HCIONB30BAaTh COOTBETCTBYIOIIEE
TOpHOE M II0JieBOe OOOpYyZOBaHHE M MPOrpaMMHOE obecreueHwe ISt
5 IpoditeM.
®opMaIbLHOCTH:
- HasBaHue iuCCepTalliy U CONIEPXKAHHE COOTBETCTBYIOT.
- Jmccepranus omy0IMKOBaHa Ha PYCCKOM SI3BIKE.
- J13BIK NIpaBUIILHBIH (TTOCKONBKY PELEH3EHT 3HAET SI3BIK KaK HHOCTPAHHBII).
- - JluccepTanus 9€TKO CTPYKTYpHpPOBAaHA.
- KomuyectBo ok. 120 cTpaHWIl MOKa3bIBaeT CIOCOGHOCTH KAHIWIATA
JOTOYUTHCS
Ha TJIaBHOM.
- Texcr quccepranyy, BKITIOYAst TaGIIHIBI X PUCYHKH, 0GOPMIIEH B XOPOLIEM
mine. Criabple CTOPOHBI CM. B CIIEAYIOMIEM pa3ere.
- B nuccepranuy 1aHO HEGOIBIIOE KOIMYECTBO CCHUIOK Ha HALHOHAIBHEIE U
MEXITyHAPOAHEIE MyOIMKaUK (CM. CIIEAYIOIIHIA pas3aen).
PesyneraTsl nccneioBaHus OMyGIMKOBAHEL B CTAThSIX.
HAuccepranus  crnocoGCTByeT nanbHeHINEMy pasBUTHIO 6a3kl HAyYHBIX
3HaHWI B
0071acTh HCCNEeJOBAHMIA B TOPHOM J€JIe.
Cnalble cTopoHbI paGoThI:
Texcr nmeer HexoTopbie TPoGIeMBI ¢ HOPMATHPOBAHUEM, HAIIPUMEp CTP.
89 u 90.
- MHorouncieHHBIE PUCYHKH He OYEHb XOpOIIEro KAauecTBa, IUIOXHE /
HeunTaOeNbHbIe WM HETIONHEIE, €CIIM CIIE0BATh 0003HAYCHUSM.
\ HikHHe 3arofioBKM HEKOTOPHIX PHCYHKOB HAXONATCS Ha pa3HBIX
- CTpaHuIaX, Hanpumep, 3.14, 4.1. To xe camoe u Juist Tabuu, Hanpumep 3.1 u 7.1.
3aroN0BOK HMHOTZia HEYETKO OTZHelIeH OT ofmiero Tekcra. HekoTopsie HOMepa
TIOBTOPSIIOTCS IBaXKIBI, Harpumep, 4,17.
He Bce popmynsl uMeroT HOMep, HanmpuMep, Ha cTpaHunax 40, 41 u 54.
Howmepa HexoTopsix GopMy:1 He B HY)KHOM MecTe, Hanpumep Ha ctp.79, 80.
CIIKCKa TabJIUIl ¥ PUCYHKOB.
Hcnone3yercss HeGOMIBINOE KOMMYECTBO JIUTEPATYPHBIX HCTOYHHKOB, B TOM
Hcne 11 coGCTBeHHBIX MyOnuKalumif, M Npeo6iafaloT HECKONBKO aBTOPOB, KaK
lemyH B.®.; MexxyHapoHbIe aBTOpEI - OK. 10%.



e/IVIOJKEHHS 110 AabHEeHIIHM HCC/IeJOBAHUIM:
BMECTUTD TEXHHHYECKHE WCCIENOBAaHUS C HCCIIENOBAHHUSIMA B OOIACTH
KA.
i MHOCTPAHHOIO DELEH3CHTa JHCCepTalys JODKHA GBITh JOCTYIHA 110
S3HCAM | HHPEHHOE PE3IOMe) Ha aHIIMHCKOM S3bIKe.
OCHOBAH Ha SISKTPOHHOM BEPCHH IUCCEPTALMU HA PYCCKOM S3BIKE.

)BaHUs / HaO/MIoAeHusl / BHIBOJDI:
OBaTCIIbCKUM  JIOCTIDKEHUAM, 3aQUKCHPOBAaHHBIM B
;u: X, KaHOUJAT COOTBETCTBYET TPeOOBAaHMSAM CTENEHU

i PEIEH3ECHT NpeayaraeT IMOJIOXKUTENBHBIN I'OJIOC KOMHCCUH
AWTD HAITMCaHHYIO JUCCEPTALUIO B obactu TOPHOTI'O feina.
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®@paiibepr Tay-KeH aKaJeMHUsIChl
TexXHHKAJBIK YHHBEPCHTETI

TNCCEPTAINAS TYPAJIBI ITIKIP

KananaaTThiH aThI-KOHi:
O0exoB ¥ian Epnanyisl

IlOKI‘OpJ'lbIK AHCCEPTALIUSAHDBIH aTaybl:

Tay O>KbIHBICTap CUIEMiHIH TYpaKTBUIBIFBIH OacKapy apKbUIBI Tay-KeH
Ka30anapblH ©Til OeKiTy IPOrpeCCUBTI TEXHOIOTHSIIBIK CXEMaIaphlH J3ipiey.

3epTTeyaiH Heri3ri OarpITTaphI:

Kanpunar ankepiik 6exitnenepai Tede OexiTnenepi MeH KeH Kamepaiap/IbiH
napaMeTpiepiH TeOTEeXHUKAIBIK aHBIKTAY VINIH MaHBI3OBl 3JIEMEHT, COHIai-ax
Kaparannel xemip OacceliHiHzeri eHZipy KarjainapbiHa OeHiMzieny peTiHIe
naianany el 3epTTei.

JuccepTanMsiHbIH HETi3ri MaKcaThl - JabIHABIK Ka30asiapblH JiaBaapMeH
TYHICeTiH aliMaKTapiarbl apKaHIBIK, apKaH-TPOCTHIK JXOHE apajac aHKepliepMeH
OeKiTy TeXHOJIOTHSCHIHBIH ITapaMeTplIepiH IreoMeXaHUKabIK Herizney 0azachiHia
CBIHBICTBIPYIIIBI KOMip JKBIHBICHI MACCUBIHIH TO3IMAUIriH 0acKapyMeH KaTtap KeH
Ka30aJapbiH KYPriy MEH KOJIAAyIbIH POTPECCHUBTI TEXHOIOTHAIIBIK CXeMaJlaphbiH
a3ipney, KasOamapAblH KHBUIBICYBI, IpOLECTep[i OpbIHAAY THIMIUTI MeH
Kayimci3/iiriH KaMTaMachl3 €Ty YIIiH KeH KaMmepanap.

3eprTey GoKychIHAA:

- Tay-KeH Ka3bamapblH OeKiTy[iH aHKepJiK TEXHOJIOTUSCHIH KONJaHy MeH
o3ipiey;iH 3aMaHayW OTaHABIK O KOHE INeTeNJIK ToXipubeciH Tanmay;
KEeHXapiapAblH Vy3aK JKYMBICHI Ke3iHJe, COHAal-aK KypacThIpy-OenmexTey
KaMepaJaphl YIIiH Ka30aiapablH TO3IMAUIITiHIH TOMEeHIeY ceOenTepiH aHbIKTay

- JNadbIHIABIK Ka30ajapblHa JXaKblH aHKEpJIEpHAiH KOMEriMeH THUNTIK eMec
Karjaiinapad epekire MacCUBTI O€KiTy TeXHOJIOTHSUIApBIHBIH IapaMeTpiepiH

reoMexaHWKaJbIK Herizney (JaBajmapMeH TyHicy, Ka3z0amapAblH KHUBLIBICHI, KE€H
KamMmepaiap XoHe T. 0.).



- TePEH CAJIBIHATBIH apKaH/IbIK XOHE TPOCTHIK aHKEPIIePiH, Oonar-noammep
aHKepNIepIiH OepiKTiK oHE JXYKTeMENK KaCHeTTepiH CTEHATIK ChIHAY >KOHE
a3ipriey, onapIblH TOXKipUOeNiK-0HEPKICINTIK MaXTaIBIK CEIHAKTAPEI

- Kaparanne! kemip GacceiiHi maxTanapsIHIars! IaBaapMeH, Kaz6anapIsH
KUBUIBICTAPBIMEH JKOHE KEH KaMmepalapMeH TYHICy aiiMaKTapbhlHIArbl Tay-KeH
KbICBIMBIHBIH ~ KODIHICTEDIH €CKepe OTHIPBIN, Tebederi Tay I KBIHBEICTAPEI
MaCCHBIHIIET] ONBIPELTYy OMIKTIri MeH KaTmapiiaHy TEepeHZIriH 6oipkay yIniH Tay-
KeH Ka30aapbIHbIH KOHTYD JKaHbIHJaFbl MACCUBIH TAJIIaMAJIBIK 3€PTTEY

- Kaparanzel keMip 6acceliHiHiH maxTagapbIHAA KYMBICTHIK KEHKapiapMeH
TYHiHZECY OpBIHAApHIHNA TEPEH CANbIHFaH aHKEepIepMeH JalBIHBIK Ka36aniaphsH
OeKiTy TeXHOIOTHSIIAPBIH d3ipJIey JKOHE EHTi3y

JlokTOpaHTypa 6aFbIThI: Tay-KEH OHEPKICIOi

JIOKTODJIBIK AMCCEPTALMACHH KOIIILIK aABIHAA KOPFay ©TETiH MeKeMeHiH
aTaybl: Kazakcran PecryGnukacel, KaparaHp! TEXHUKAIBIK YHUBEPCUTETI,

JIOKTOPJIBIK AHCCEePTALHAHBI GaFaay:

Kannunar xemip eHzipy GOMBIHIIA )Kep acThl )XYMBICTAPBIHEIH Kayilci3iri
MeH THIMAUTITiHe Kajall Keminmik Oepy KepeKTiriH 3e€pTTeHTIH MaHBI3IBI JKOHE
©3eKTI canana XYMBIC icTelili. Byl KOHTeKCTe KaHIUAAT TEpEeH caly Kykelepin
KOJIZIaHa OTHIPKII, OEKiTy JXYHelepiH 3epTTeyre MaMaHIaH qBIPELIFaH.

HuccepTanus 3epTTey OarbIThIHA Colikec 6 TapayIaH Typalbl, OHBIH iMIiHIe:

- Ken opubIH 3epTTey camachlHnarsl, acipece Kaparanmsl xemip eHmipy
ayIaHbIH/AFkl Ka3ipri xkal-Kyii MeH 6GiiM qeHreitin Tangay

- BexiTy aneMeHTTepiH CTEHATIK ChIHAY

- Mydranblk  KOCEUIBICTAD  3/MEMEHTTEPIH  OHEPKSCINTIK  CHIHAY
(canbICThIpMATBI TAIIAY)

- MydTanbIk KOCBUIBICTap TEXHOIOTHSACH! GOMBIHINA YCHIHBICTAP.

byt Tept Gemik Kipicle MeH KOPBITHIHABI apachIHIa OPHAIACKAH.

Huccepranysna NadqaNbUIBIFEIH PACTAafTBIH JKOHE MasMYHIBI TYCIHY
KEHIIeTeTiH 9 kecte MeH 83 cypeT, COHBIMEH Karap KOCHIMINA aKHapaTTHIK
MonimMeTTepi Gap onebuerTep MeH KochMianap Tisimi 6ap. Keitbip cyperrep Men
KeCTeNlep YJIKEH XKIHE 0J1ap KosiaaHOara )KaKChl OpHAIACTHIPBUIFaH.

O3ipJ/IeHreH FhIIBIMH HOTHIKeJIEp:

- CrangaprTel  Karmaiinapna TYpHOeH epeKIIe  MAacCHBTE€  TepeH
OpHalaCybIMEH KaTap apKaHIbIK, apKaH-TPOCTHIK, OipiKTipiireH xarmaiinapzaa

o



aHKepJIiK OeKiTIeHi KoJjaHy asiChiH KeHeTy. TaOuru Temne-TeHaiK apKacklHaH ThIC
aHKepJIepAiH NapaMeTpiepiH Heri3ney (Y3BIHABIFEL 5-7 M XKoHE OJlaH KeIl) KYMBIC
KaOUIeTTUIirl MeH YK KOTEprillTiriH aHbIKTay OOWBIHIIA KEMICH/Ii CTEHTIK JKOHE
©HEPKACIITIK 3epTTeyJiep MEH SKCIIEPUMEHTTEp HETi31He OphIHAaIa b

Crenarik ceIHaKTapAslH HoTwkenepi OoieiHma AK 19/5  apkanmsik
aHKepziH y3uty Oepikririnig meri 330 - 340 xH KypalTbIHBI aHBIKTAIABL. TepeH
calbIHFaH OipiKTipinreH (MeTa1 TPOCTHI) aHKep OHAIPICiHIe Y3bIH HKEM 0otk
peTiHAe (SKOpb Y3BIHIBIFBIHEIH 2/3) apMaTypalblK apkaH mainanaHsuiasl. ChIHAK
HOTWDKENepl apKaHIapAblH CUIATTaMachl MAaclOPTEIMEH JXOHE CHIHANEI TOJKe-
I[aHra KeMeriMeH My TaHbI apKaHMEH XXaJlFay CEHIMAUTITIMEH pacTalFaH.

- JlaBameH Ty#iciHne Ka30aHbIH TeOeciH OeKiTy Ke3iHae TepeH aHKepIayIiH
XKOOaNbIK MapameTpiepi MEH TEXHOJIOTHSCHIHBIH T€OMEXaHUKAIBIK Heri3zmeMeci
)KacalZbl JKOHE JlaBaMeH TyHiciHne Oonar-monuMmepii apKaHMeH IaigaiaHy
Kaz0ayapblH OeKiTyAiH TEXHOJOTHSIIBIK CXeMallaphl KacalIbl.

- Illaxta >armaWbIHOAFel TOXKIPUOETIK-OHEPKACINTIK CHIHAKTAp YKYMBIC
CEHIMJILIITI MeH KeTeprill KabineTi OOMbIHINIA apKaHIBIK aHKEPIIEPIiH ECENTeNreH
IapaMeTpiepiH pacTaibl. ApKaHIBIK aHKepJIepMEH HBIFAUTBUIFAH TOXIpHOemiK
ydacKe[eri TeOMEXaHUKANBIK 3epTTeyiep TeOeHIH KaTmapiaHy KpUTepHii
OoHbIHIIA,  JaBaHBIH AajJBIHIa THAPOTIpeyNepHiH eKi KaTapslHaH TypaTaH
OeKiTHeMEeH KYIIEHTiIreH CTaHOapTThl ydYacKelepre KaparaHia aHaryplibIM
KOJIanel. ApKaHIBIK aHKEpJIepiMeH OeKITiNreH NaTYMKTEPHAiH TOMEHTI AeHreiii
OoibiHIIa Tebe JKBIHBICTAPBHIHBIH KaTlapiaHy IIamMackl MaKCHMyM pyKcaT
erinresHeH (150 Mm) aciagsl, am aHKepre MaKCUMYM XYKTeMe 26 T aclaibl.

Juccepranusaaa KaHAWAAT WHXEHEPNIK FhUIBIMIApAa, >KapaThUIBICTAHy
FBUTBIM/IAPBIH/IA, AKIapaTThIK TEXHOJOTWsIapfa KaXeTTi TepeHMIKIeH Kyphewi
HHEDKEHEPIIIK Moceselepl ey mieOepiiriH jkoHe aiKbIH TaHBIMIAphIH, KOFaM
YIIIH XayalnKepIIUTiKTePiH KepceTei.

Jlucceprauusana KaHAMOAT HMHEXKCHEPIiK  INPUHLUUOTEPAI  VCTaHABIL:
npobineManapAsl Tangay, IIEINMAl a3ipiey, MIeNNMIl €Hridy J>XKoHe YHeMi
Kakcapry.

KanqunaTt FeUIBIME OAicTepHi MalfanaHIbl: TEOPUSUIBIK MPHUHIMITED MEH
NpaKTHKAIBIK ~ ToXipuOenepAi — Tammay, CTEHATIK  JKOHE  ©OHEPKACINTIK
SKCIIEPUMEHTTEDP, TEOMEXAHUKAIBIK €CEeNTep/li MaTeMaTUKAIBIK MOIEBIEY JKOHE
HOTIJKEJep/li HaTypaJIbIK eJeyMeH Oaraay.

3eprrey OarbITTaphl OolbIHIIA Aucceprauusana Kaparauas! Tay-keH eHIIpY
aliMarel OOWBIHIIIA TPAKTUKAIBIK MaHBI3E 0ap 3epTTeyiep MaifanaHblIasl.
Hotmwxenepai 6acka Tay-KeH aliMaKTaphIHIa Naiiananyra 60masl.



Kannunar npo6nemanap/s! ety yimis THICTi 3epTXaHAIBIK KoHe JaTalbK

KaOIBIKTap MeH OGarJapiaMaliblk KaMTaMachl3 €Tyl KONaHa aJaTHIHIBIFBIH
KepceTesi.

HeicanabuibiKTap:

- JluccepTanuaHBIH aTaysl MEH Ma3MYHBI COMKeC KeJie]Ii.

- luccepranms opbIC TiTiHAE XapHATaHIBL.

- Tin nypsic (e¥iTkeHi peneH3eHT Tim mer Tini petinge Gineni).

- Jluccepranys HaKThl KYpBUIBIMIAJIFaH.

- [lamamen 120 Ger ymiTKephikaHAMAATTHIH 6acThl Macesere 3eifin KOO
KabineTin kepcereni.

- JluccepTanusHBI MOTiHI, OHBIH imiHIE KecTelrep MeH CyperTep JKakKChI
CTUIIBIE Oe3eHaipinreH. OICi3 )aKTaphIH Keieci Gomimai KapaHbI3.

- [luccepramysna YITTBIK JKOHE  XalBIKAPAIBIK XKapHsIaHbIMAApFa
cinremernep caHsl a3 (keneci Gemimui KapaHbI3).

3eprrey HOTHKeNEepi MaKananap/a xKapHsIIaHFaH.

Jluccepranmst Tay-KeH iciHAe 3epTTeynep CaNACHIHNAFBI FHUIBIME Gimin
0a3achIHBIH OJjaH opi AaMyBbIHA BIKIAJ €Tei.

JKyMBICTBIH 3JICi3 sKAKTapBI:

Moaringe mimimaeynis keii6ip npo6remanaps: 6ap, MbIcaibl, 89 sxoHe 90
Oertep.

Kerreren cyperrep oHa camanst emec, Hamap / OKbLIMAIHTHIH HeMmece erep
ci3 Genrinepai ycraHaThIH GOJICAHBI3 TONBIK eMeC,.

KeliGip cypertepnin TeMenzeri araymapsr opTypii 6ertepae, MbIcansl, 3.14,
4.1. 3.1 xoHe 7.1 KecTenep ymiH me coHnaii. Ataybl Kelille >XaImbsl MOTiHHEH
alKeIH Geninberen. Keit6ip canmap exi peT KanTanaHasl, MbIcaisl, 4,17,

DopmynanapaslH KeHGipeyinge HeMip OK, MeIcanel, 40, 41 sxome 54-
Oerrepre.

Keli6ip dopmynanapzsis Hemiprepi kepexTi xKepae emec, Mpicassl 79, 80-6.
Kectenep MeH cyperrep TizimMi koK.

Onedu epeKKe3nepiH a3 CaHbl KOJIIaHBIIAAbI, OHBIH imiHae 11 jxeke
KapusinaneiM Oap xoHe Jlemmn B.®. cuakrel Giprerne aBTOpIap 0aceiM;
XaJIBIKapaJIbIK aBTOpIap - mamames 10%.

Opnan api 3eprreynep Goiibima YChIHBICTAP:

TexHUKaNBIK 3epTTeylepAi JKOHOMHKA CaJaChIHIAFHI 3epTTeyJIepMeH
OipikTipy.



[leTenmik peNeH3eHT YVIIH AWCCepTallds AaFbUIMIBIH TUIHIAErT Herisri
Te3ucTep (KEHEUTIITreH pe3tome) OOMBIHIIA KOJI KeTiM/Ii OOITyBI KepeK.

Ecem muccepTanMsHBIH OpBIC TUTIHAEri 3JIEKTPOHABI  HYCKAachIHA
HeTi3/IeNreH.

Jaysic Gepy / 6aKkbliay / KOPBITBIHABI HITHKEJIEpI:

Jluccepraliysi MEH JXaprsuIaHBIMIap/a OeNriIeHreH 3epTTey JKETiCTIKTEPiHiH
apkacbiHIa Kagauaat PhD nokTops! fopexxeciHiH TalanTapblHa ColKec Kelesi.

Kon koiiraH pelieH3eHT Tay-KeH ici cajlaChIHIa JKa3bUIFaH IUCCEPTAIUsSHBI
pactay yuriH PhD KOMUCCHSICEIHBIH OH JaybIChIH YCHIHAIBL.

21. 2020 x511 Ka3a"

Kousr

ITpodeccop a-p Kapcrer JlpeGennrrent

AYJAPMAHBI PACTAY
Opbic TinineH kasak TiniHe aynapmaHbl «Fan,uﬂg»% aynapmatubicel JK.T.Baiibynanosa xacaran. MeH,
Baiibynanosa XKawnap TOI\CHOBHZ‘I%M.D pIn bu‘bl MEH TYNHYCKara CoWKECTIriH pacTaiiMbiH.
\ A

(aynapmatbiHbIH KOJbl)
"lanuneo" XK aynapma Gropochi
Kasakcran, Kaparanzs! k., Epy6aes
Ten: 8 (721) 2784533, 8707 872 12 ¥
e-mail: galileo.2009@mail.ru
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