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Ha aBTOpedepar auccepraunu Aii Mun Buna Ha Temy: «Pa3paboTka MeTO10B
pacuéra IMHAMUKHU TBEPIBIX TEJ CO CTPATH(HUIIUPOBAHHON KHUIKOCTHION,
[IPEJCTaBJICHHOM Ha COMCKaHKMe YYeHOH CTEeIeHN KaHuaaTa TEXHHYECKUX HayK 110
cneuuanbHocTy 01.02.06 - «/lMHaAMUKa, IPOYHOCTH MAlUUH, IPUOOPOB U
anmnapaTypbi»

AKTyanbHOCTB IHCCEPTALMOHHOM TEMBI CBSI3aHa ¢ MPOOIeMOH, 00yCIIOBIeHHON
Bce Ooyee BO3pPacTAOIIUM MCIOJB30BAHUEM MEPEOXTIaKICHHBIX KPHOTEHHBIX
KHUIKOCTE B pakeTHOM KOCMHUYECKOH TexHuKe. (OCBOEGHHE [ajbHEro KocMoca
HEBO3MOXXHO 0e3 cO3MaHus OpOUTAlbHBIX 3alpaBOYHBIX CTaHUUN. OTIMYHTENBHOM
OCOOEHHOCTBIO ~ BCEX  KDHOT€HHBIX  JKUAKOCTEH  sBIseTcs  HEOAHOPOIHOE
pacmpezelleHue IUIOTHOCTH M TeMIlepaTypbsl, HalJlloJaeMble BO BCeX peXHUMax
XpaHEHUs M 3KCIIyaTalud. YIOOHOH MOJEeNbIo I MCCIIeJOBaHMs IBIKEHHH
KpUOT€HHOM! KMKOCTH SIBISIETCS HEOAHOPOJHAs HeCcXKUMaeMas KHUIKOCTb. B pabote
Aii Mun Buna 00CYXJIeHbl BOIPOCHI B3aMMOAEHCTBHUS HEOTHOPOIHOW HIealbHOMN
HEC)KUMAEeMOHN XMAKOCTH M IIOJOCTH IIOJBHJKHOIO TBEPAOro Tena. PaccMoTpeHsl
CIy4ad, B KOTOPBIX BBIHYKJEHHBIE IBM)KEHHE TBEPJOrO TeJla BBI3BaHbI JeHCTBHEM
MTHOBEHHBIX CHJI MM CHJI KojlebaTelbHOTO XapakTepa. BBeleHo IOHSTHE
KBa3UIIOTEHIIMAJIa CKOPOCTEH *KUIKOCTH U IPUBEJEHO pELIeHHe 33Ja4d O ABM)KEHUU
TBEPAOrO0 Teja C LHIMHIPHYECKOM €MKOCTBKO YacTUYHO WM IIOJHOCTBIO
HAIlOJTHEHHON KpUOTeHHOW JKHUAKOCTRIO. B mocienHem pasmene aumcceprauuu
paccMoTpeHa 3a1a4a 00 yCTOHYMBOCTH BpaLleHHUs TBEPAOro Tella ¢ SJUIHIICOUIaTbHOM
TI0JIOCTBIO, HATIOJIHEHHOM HleanbHOH CTPaTUGULUPOBAHHOMN JKUIKOCTHIO.

Cyns no aBropedepaty, paboTa Mo CYIIECTBY COAEPKHUT pelIeHHe CIEAYIOIIX
npooieM:
o Hccnenosanbl KojebaHUs CTpaTU(GUIMPOBAHHOW JKUIKOCTH B YACTHYHO
3aMOJTHEHHOM HEMOABHIKHOM LHIMHIPHYECKOM COCYI€ IPOU3BOJIBHOTO ITONIEPEYHOTO
CEeYeHHUs.
o PazpaboTaHbsl MeTOIBI pacyeTa COOCTBEHHBIX YacTOT KoJeOaHWH KHIKOCTH,
cTpaTudUKanus KOTOPOH U3MeHsIeTCs [0 TPOM3BOILHOMY 3aKOHY.
. Paspabotan MeTon onpeaeneHus TUHAMUYECKUX XapaKTePUCTHK MPH ACHCTBUH
HUMITYJIbCUBHBIX CUII HA TBEPIOE TEJI0, UMEIOIEH ITOJIOCTH, HAIlIOJHEHHBIE KPHOT€HHON
KUIKOCTBIO, COBEPIIAOIIEN KBA3UIIOTEHIIMAIBHOE IBUKEHHE.



. Paspaboran  MeTox  ompejeneHMs — XapaKTePUCTHK  TBEPAOro  Tea,
COBEpUIAIOLIEro Majble BpalaTelbHble IBHKEHUS, U UMEIOLIEro LUIUHAPHYECKYIO
M0JIOCTh, YaCTHYHO HJIM ITOJTHOCTHIO 3alI0THEHHOM KPHOTe€HHOH JKHIKOCTBIO.

o Hccrnenosana ycTORYMBOCTE BpaIlleHHs] BOKPYT HEMOABHUKHON TOUKH TBEPIOTO
Tella,  MMEIOLIero  SJUIMICOMIAIbHYIO  IOJOCTb,  LEIMKOM  3allOJHEHHYIO
CTpaTU(UUUPOBAHHOMN JKUIKOCTHIO.

Bmecte ¢ Tem no marepuanam aBTopedepara MOXKHO CleaTh HEKOTOphIe
3aMeYaHus 110 SA3bIKYy U FPaMMaTHKe TeKCTa.

Hecmotps ma 3amewanms, cyns no aBtopedepary, HaydHbli YpOBeHb
JMCCEpPTAllMM ¥ KBaNIM(UKALMSA COUCKATENS JOCTATOYHO BBICOKH, O 4YeM
CBUJICTEIILCTBYIOT CJIOKHOCTH IIOCTABJIEHHBIX 3alad M TIOJYYEHHBIE [0 HHUM
pesynbraThl. JluccepraumoHHas paboTa SBISETCS HAy4YHO-HCCIIEA0BATEIbCKUM
TpynoM. B paboTe npuBeneHbI HOBbIE BaKHbIE HAYYHbIE PE3YILTATHI.

Takum 06pa3oMm, MOKHO KOHCTAaTHPOBATh, YTO JMCCEPTALlMOHHAs paboTa Aiff
Mun BuHa sBiseTcs 3aBepIIEHHBIM TPYAOM U COOTBETCTBYET BCEM TPeOGOBAHHAM
«ITosoKeHUss O NOpsAAKE NPUCYKICHHS YUYEHBIX CTereHeit». ABTOp paboOTHI
3aCly’kKMBaeT IPUCBOCHUs YYEHOH CTENeHM KaHIuJaTa TEeXHUYECKHUX HayK II0
CIICLUAIBHOCTH Hay4YHbIX padoTHHKOB 01.02.06 — «/luHaMuKa, MPOYHOCTH MAIIKH,
IpUOOPOB U arnmaparypbi».
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Review
the dissertation Al Min Wine on the theme: "Development of methods of
calculation of dynamics of solids stratified fluid" presented on competition of a
scientific degree of candidate of technical Sciences, specialty 01.02.06 - Dynamics
and strength of machines, devices and equipment"

The relevance of the dissertation topic related to the problem, caused by ever-
increasing use of super-cooled cryogenic fluids in space rocket technology. Deep
space exploration is impossible without creation of orbital refueling stations.

A distinctive feature of all cryogenic liquids is a non-uniform distribution of density
b‘an,d temperature observed during all modes of operation and storage. A convenient
model for the study of the movements of the cryogenic fluid is a heterogeneous
incompressible fluid. In the work of Al Min Wine discussed the issues of cooperation
nonhomogeneous ideal incompressible fluid cavity and a movable rigid body.
Considered cases in which the forced rigid body motion caused by instantaneous
forces or vibrational forces of nature. The notion of a quasipotential fluid velocities
the problem of the motion of a rigid body with a cylindrical cavity partially or
completely filled with a cryogenic liquid. In the last section of the thesis considers
the problem of stability of rotation of a rigid body with an ellipsoidal cavity filled
with an ideal stratified fluid.

Judging by the thesis overview, the work essentially contains the following issues:

» Investigated the oscillations of stratified liquid in partially filled with a stationary
cylindrical vessel with arbitrary cross-section.

* Developed methods for calculating natural frequencies of fluid stratification of
which changes under any law.



* Developed a method to determine the dynamic characteristics under the action of
impulsive forces on a rigid body with cavities filled with a cryogenic fluid performing
quasipotential movement.

* The method of determining characteristics of solid body making small rotational
movement, and having a cylindrical cavity, partially or completely filled with a
cryogenic liquid.

» The stability of rotation about a fixed point of a rigid body with an ellipsoidal cavity
is completely filled with a stratified fluid.

However according to the materials of the resume can make some comments on the
language and grammar of the text.

Despite the comments, judging by the thesis overview, the scientific level of the
thesis and qualification of the applicant is quite high, as evidenced by the complexity
of the tasks and respective results. The dissertation is a research work. The paper
presents new and important research results.

Thus, it can be stated that the thesis AI Min Wine is a completed work and meets all

| requirements of the "Regulations on the awarding of academic degrees". The author
deserves the award the scientific degree of candidate of technical Sciences, specialty
of scientific workers 01.02.06 — Dynamics and strength of machines, devices and
equipment".
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