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With this letter the undersigned certifies the efforts spent by Mrs. Otebay Aigerim Bainurky-
zy and recommends her for the final thesis defense at the Department of solid-state physics
and non-linear physics, Speciality 60061100 - “Physics and Astronomy”.

The dissertation work of Mrs. Otebay provides new models of star clusters, that describe
their evolution with the novel aspect to take into account star cluster formation conditions.
For that, she uses the local-density-driven cluster formation model and applies different
forms of density profiles to describe the gas-embedded clusters. Aigerim has demonstrated
great skills in working with large datasets. During our collaboration in the last five years,
she has managed to perform and analyze more than a hundred computer simulations of star
clusters with different parameters. She has gained expertise in the dynamics of open clusters,
computer simulations, and data analysis. We are collaborating on the further development
of the new models of stellar clusters.

The dissertation work is based on the following publications, where she has played a key role
in proposing the ideas and performing the research:

1. Bound mass of Dehnen models with a centrally peaked star formation efficiency, in
Astronomy & Astrophysics (2021), 654, A53.

2. Violent relaxation in isolated star clusters, in News of the National Academy of Sciences
of the Republic of Kazakhstan, Physico-mathematical series (2019), Vol. 3.,325, 130.

3. How far can get FRB progenitor neutron stars from their birthplace? In Recent Con-
tributions to Physics (2021), T.4, 79, 33.
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©OreGait Aiirepim BaitHypKBI3BIHBIH
6D061100 — «Dusmka xoHe aCTPOHOMHS)» MaMaH/IbIFbI OOHbIHILA
®unocodus noxropsi (PhD) JOpEeXKECIH alyFa YChIHBUIFaH
“IlambpanKe sxy1ABGIBK IIOFBIPNIApABIH TY3UTYi MEH 9BOJTIOLMACH”
TaKbIPBIOBIHIAFBI AMCCEPTALMABIK KYMBICHIHA
HIKIP

Ocbl XaTNeH TOMEHE Kol KorowEl, OTeGait Afirepi BaiHypKbI3bl XaHBIMHBIH JKYMCaFaH
KYLU-JKIFEPIH KyamaHApIpa/s! skaHe OHBI 6D061100 — "®u3nka xoHe acTpOHOMHAS"

MaMaHAbIFbI GofibiHma Katrs! nene du3uKacs! xoHe GelchI3bIK pu3nKa KadempackHaa
AHCCEPTALMSACHIH KOPFayFa YCHIHAbL.

©OteGali  XaHBIMHBIH MCCEPTALMACHIHAA KYIABI3ABIK IIOFBIpNApAbIY  maiiga oy
KaFJAWIApbIH  ECKEPETiH JKAHA aCMeKTIMEH ONapAblH JBONIOUMACHIH  CUNATTAHTHIH
KYIIBIABIK [IOFBIPNIAPDABIH JKaHA MOJAENbAEPl YCHIHBUIFAH., Byn yIIiH 01 KyIABI3JbIK
KIaCTEPAIH JKEPIUNIKTI THIFBI3ABIKTAH TOYENAi TY3UTy MOMNENMIH KOJNJAHAIBl KOHE Ta3ra
CHII3UITCH KJIACTEPMIEPi CHTIATTAY YWIIH THIFBIABIK MpOoduIbACPIHIK opTYpAi Gopmanapbin
naijanaHagpl. AWrepiM YIKEH [AEPEKTEp JKMBIHTBIFBIMEH JKYMBIC JKAacayfblH KeTik
Jar/bIIapbIH KOpCETTi. Bi3fiH coHFbl Gec xKblnaars! GipieckeH XYMBICHIMBI3IbIE 6aphICEIHAA
011 OpTYpii napamerpiepi 0ap >KYIAbI3 ILOFBIPIApAbIH JKY3EH acTaM KOMIBIOTEPIK
CHMYJAUMATIAPBIH ICKE achIpbIN, Tanjay kacambl. ON MIAIUBIPAHKB! KYIABI3ABIK LIOFEIpIap
JMHAMMKAChIH/Ja, KOMIBIOTEPJIIK MOJAENbACYAE >KOHe NepeKTepAi TalfayAa KeTiCTikTepre
KeTTl. Bi3 JKYIABI3ABIK IIOFBIPIIAapIbIH JKaHa MOJCIBACPIH ONaH 9pi JaMBITYIaFbl OipiaecKeH
JKYMBICBIMBI3/Ibl KaJIFaCTbIPYAaMbI3.



ﬂ”c'CCPTaU"ﬂﬂmK KYMBIC HCATap/bl YCHIHY/IA KAHC 3¢PTTCY XKYPprizy/ie OHBIH aTKapraH
peml MaHbI3ALI Gosray keneci KapHsIaHbIMIAPFA HEr3/eren:
+ Bound mass of Dehnen models with a centrally peaked star formation efficiency, in

; Astronomy & Astrophysics (2021), 654, AS3.
+ Violent relaxation in isolated star clusters, in News of the National Academy of

Sciences of the Republic of Kazakhstan, Physico-mathematical series (2019), Vol.
3.,325, 130.

3. How far can get FRB progenitor neutron stars from their birthplace? In Recent
Contributions to Physics (2021), T.4, 79, 33.

He R -
Auccepraunana topr rapayzan Typamsl. Bipinui Tapayna Alirepim 3cprrey TaKbipbiGbit
ChIHF :
¥ ;" KOHC 3epTTeynepne KogaHBLIATEIH KYMBIC TIEH SMiCTEP TAKbIPHIObIHA KATHICTI
acTpodus ;
HKAHLIN 3aManayn Mocenenepitie WOy XKAcaraH.

Exinwi Tapay OKWaynanran sxyifere >KybIKTATKAHA@ Y3aK OMip CYPETIH UIAWIBIPAHKBI
KYIABI3ABIK IOFBIPap s KaJILINTACTHIPY YLIH XIABI3 TY3y THIMAUTITIHIH JKOFApFbl 1Ierie
i B¥“ Tapay KapanaibiM >KyJI/ibI3 WOFBIPAAPLIHBIH MOACTbACPIH KOAaHa OTbIPbIT, N
JICHENIEPIH TiKenei MOAe/IbACYre apHanFaH Kipicre Tapay/blH KbI3METIH aTKapajbl.

Ywinwi Tapayna rasz IIBIFAPBITFAHHAH KeMiH XYIABI3 Ty3y THIMAUII ©Te TOMEH JKYJIbI3
HIOTHIPTIAPEIHEIR OMip CYpyi seprTencni. OchiHaii MOFHIpIap/BIR Maiia Go1a CalbIChIMEH
KOK Gosbin KeTy npoGnemacein wenry ywin Ote6aii xausiM GacTankel yiri perinae JleHeH
THIFBI3ABIK NPOQUILAEpiH nakgananyer yepinran. Onap KeHiHeH KoaHbUiaThid Ilmammep
HPOQ)H“EHCPiHe Kaparanjia rasra eHrisinren KIaCTEp/iH THIFBI3ABIK MPO(HIbACPIH KAKCHIPAK
CHIIATTaHiaBI.

Courbl Tapayna AMrepiM i3 Tysy THIMAITINi opTachlHa Kapail ece KalbITacKaH
KYJIIPISABIK  [IOFBIIAp MOAENBJACPIH JKac MIOFBINApHbIH aifHanachHa YIIKBID pajio
KapKe1AapabIH (FRB) sikriMan kesnepinin Tapanysis 3epTTey YIIiH KOJIaHFaH.

XKannpl, Orebait AfirepiM xaubiMHBIH PhD JUCCCPTALMACHIHBIH AsCBIHAA XKacaraH 3CpPTTCY
KYMBICBI XKYJIIBI3ABIK LIOFBIPJIAP XKYHECIHIH 9BOIIOLMACHIH TYCIHY YIUIH 6Te MaHbI3Abl. MeHIH
oifbIMIIa, OTebal AlirepiM BalfHypKEI3E! XaHBIMHBIH QHCCEPTALMAIBIK KYMBICH GuIocodus
FBUTBIMAPLIHEIH HOKTOpPB! (PhD) FEUTBIMM J9peKeciH any YLIIH YCHIHBUIATHIH XKYMBICTapFa
KOHBUIATBIH Oapiblk Tananrapra caifl. Men Otebait xaHsiMmsl 6D061100 "®usmka xoHE
acTpOHOMHA" MaMaHABIFEI Oo¥ibIHIIa (Qrnocous FeUIBIMAAPEIHEIH JOKTOPE! (PhD) FEITBIMH
JOPEXKECIH ajly YLIIH jKacaraH JHCCEPTALMAIBIK XKYMBICBIH KOMIUUIIK anjblHAa KOpPFayra

YCbIHAMBIH.

[leTenaik FEUIBIMH KEHECIi

JKapatbuibIcTaHy FBUIBIMIAPBIHBIH JOKTOPBI, Mpodeccop
Paiinep Inypuem

/konvt, mep/

(Ilpog., a-p Paiinep Lnypuem)
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OHBIHIBL MaMBID eki MBIK KHBIDMA  eKiHmi KbL1, MeH, Hyp-Cynran katachl
HOTAPHATTHIK AHMAFBIHBIH HOTAPHYChI Ecnasaposa Janna Azmnxanosna 24.12.2012 skutst GepreH
No 12019357 memnekertik miuensus Herisinge aynapmamsl JikaitnayGaesa Anis BeprkoBHaHbIH,
HOTApHYCTBIH, MCHIH KATBICYBIMMEH KOMBUIFAH KOJNBIHBIH AYPBICTBIFBIH KydJIaHABIpABIM. OHBIH
KCKE GaChl aHBIKTAII(bI, APEKET KABLIeTTiIir MeH oKineTTiri TEKCepiIi.

Ne 2406 rizinimne Tipkenni

Tenenren coma: KPCK 611 6a6sina caiikec
Horapuyc: — EcHa3zaposa JX.A.
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VUSRRENNEHO NEYASLIO MUCTOB.
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