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Ha aBTopedepar nucceprauuu Hryen 3yit XyHr Ha temy «Pa3pabotka
MaTeMaTHYeCKUX MOJesell JTMHAMUKHU TBEPIOro Tesla, UMEIOLIEero MoJOCTH C
KHJIKOCTBIO M 3a00pHBIMH YCTPOHCTBAMUY, MTPECTABICEHHON Ha COMCKaHHE

y4eHOM CTerneHu KaHaAuaaTa TeXHH4YeCcKUX Hayk no cneuuanbHoctu 01.02.06 -
«/luHaMuKa, MPOYHOCTH MallIMH, TPHOOPOB U anmaparypbi»

baku TONMJIMBHBIX OTCEKOB COBPEMEHHBIX JieTaTelIbHbIX annapaTtoB (JIA)
MPEACTaBIISIIOT CJIOXKHbIE UH)KEHEPHbIE KOHCTPYKLMHU, KOTOPbIE MPEICTABISIOT
coOO0lf He TOJIBKO €MKOCTb JJIs TOIJIMBA, HO M YMEHbLIAKIINE TUHAMUYECKOe
BO3/ICHCTBHE Ha BCIO MexaHUuecKyr cucrteMy JIA KUAKOCTH YacTUYHO
3aMoJHAOIEH MoJIoCTH 0akoB, YCTpaHSIOLIME BOPOHKOOOpa3oBaHHE IIpH
OMOpPOXKHEHUHU OAKOB U T.[.

[ToaTomy nauccepraumonnas pabora Hryen 3yit XyHra sBisieTcs
aKTyaJbHOM, TaK KakK IIOCBSLIEHA CO3JaHUI0 MaTeMaTUYeCKHUX MOIeIeH,
ONMMCHIBAIOLIUX JUHAMUKY TBEPAOTrO TeJjla C MOJIOCThIO, YACTUYHO HANOJIHEHHOM
KHUIKOCTHIO, B3aUMOJEHCTBYIOIIEH ¢ 3a00pHBIMU YCTPOMCTBAMM pa3IU4HBIX
TUIIOB U JIPYTUMH BHYTPHUOAKOBBIMH 3JIEeMEHTAMH.

Cyns mo aBropedepaTy, paboTra N0 CYLIECTBY COIEPXKHT pelleHHe
CJIeIyIOIIMX MpoOIeM:

* Pazpaborana maremaruudeckas MOJE€Ib MallbIX JIBUKEHUH TSIKEION
UJeallbHOM  HEC)KUMAEeMOM  JKUJIKOCTH, YaCTUYHO  3alOJIHAIOLIEH
HEMOJBHKHYIO OCECUMMETPUUHYIO MOJIOCTh C 3a00PHBIM YCTPOHCTBOM.

* Pa3paboraHbl METOIMKU BHIYMCIIEHHS] COOCTBEHHBIX YAaCTOT U )OpM BOJIH
TSDKEJION M1eaIbHON Hec)KUMaeMOoH )KHUIKOCTU B C(hepuyecKuX MmoaocTixX
NpY HAJTUYHH BHYTPUOAKOBBIX 3JIEMEHTOB.

* Paspaborana maremaruueckas MoOJe/b MajbIX JBHKEHUU KHUJIKOCTH,
YaCTUYHO 3aIOJHSIOLIEH HEeMOABHKHYIO OCE:CPIMMéTpH‘IHyIO MOJIOCTh C
3a00pHBIM YCTPOHCTBOM, B YCIIOBUSIX MUKPOT'PaBUTALIMH.

* HccnenoBanbl maible KojeOaHUs JKUIKOCTH, YACTUYHO 3alOJIHSIOIIEH
MOJABMKHYIO OCECUMMETPUUYHYIO MOJIOCTh C 3a00pHBIMH YCTPOMCTBaMHU,
B YCJIOBUSIX MaKpO- U MUKPOIpaBHUTALUU.

* HccnenoBanbl JMHAMHYECKHE XapaKTepPUCTUKU TBEPAOro Tejaa ¢

MHUKpPOIrpaBUTaAllUU.




K nocrouHcTtBaM auccepraunoHHoi padotsl Hryen 3yit XyHra MoxHO
OTHECTH M TO, 4YTO B HeH paccmaTpuBaeTcs KanuUIsipHas cucrema ordopa
’KMJIKOCTH, MPUMEHSIOLIAsACS B COBPEMEHHBIX KOCMMYECKHUX armnaparax.

BMmecTe ¢ Tem no marepuanam apropedepara MOKHO c/ieJlaTb HEKOTOpPbIe
3aMeyaHusl.

MaremaTndeckass MoJeib pa3paboTaHa TOJBKO AN MpocTeiieit
chepuueckoil popmbl Oaka, IpUUeM Maccoil ¥ MOMEHTOM MHEPIIMH caMoro Oaka
npeHeOperaioT. IJTO BIOJIHE JIOMYCTUMO [JIsi paKeT-HOCUTENeW, HO Iis
KOCMUYECKHX amlapaToB, IJIe YaCTO UCIOJIb3yeTCsl BHITECHUTENIbHAS CUCTEMa
N0/1auu He BCerja BEpHO.

Tak xe mno Tekcry aBTopedepara MOXKHO cJelaTh 3aMe4aHus
rpaMMaTH4YecKoro xapakrepa.

HecmoTpss Ha 3ameuanus, cyas mo aBropedepaTy, HaydyHbIH YpOBEHb
IUccepTalMM M KBaJIU(UKALMS COMCKaTelsl JOCTaTOYHO BBICOKH, O YeM
CBUJETENbCTBYIOT CJIOKHOCTbH IOCTaBJIEHHBIX 3a7a4 U IMOJIy4eHHbIE 10 HUM
pe3ynbTaThl. JluccepraunonHas paboTa sBIseTCS Hay4HO-UCCIIeI0BATEIbCKIM
TpyaoMm. B pabore mpuBeneHbl HOBble Hay4yHbIE Pe3yJbTaThbl, MO3BOJISIOIINE
KBAJIM(PUIUPOBATH UX KAK UMEIOIIHe OOJbIIOe TEOPETUUECKOe U MPAKTHIYEeCKOe
3HaYeHHe.

Takum 0Opa3oM, MOKHO KOHCTaTUPOBATh, UTO AUCCEpTAlMOHHAs paboTa
Hryen 3yii XyHr siBisercsi 3aBepLI€HHBIM TPYJIOM H COOTBETCTBYET BCEM
TpeboBanusM «llonoxeHuss o mopsake NPHUCYKIEHUS YYEHBIX CTereHen».
ABTOp paloThl 3acioyXMBaeT MPUCBOEHUS YYEHOW CTeneHW KaHauJara
TeXHUYECKUX HAyK [0 CHNelUaJbHOCTH Hay4dHbIX paboTHukoB 01.02.06 —
«/luHamMuKa, MPOYHOCTH MAILIUH, TPUOOPOB U anmnaparypbl».
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In the dissertation Council D 212.125.05
at Moscow aviation Institute
(national research University)

125993, Volokolamskoe a. 4, Moscow, A-80,
GSP-3, Russian Federation

Review

the dissertation Nguyen Duy Hung on the theme: "The development of
mathematical models of the dynamics of a rigid body having a cavity with
fluid and oil recovery units" presented on competition of a scientific degree of
candidate of technical sciences, specialty 01.02.06 — “Dynamics and strength
of machines, devices and equipment"

Tanks fuel compartments of modern missiles and aircrafts represent
complex engineering constructions that represent not only the capacity for fuel,
but also reduces the dynamic impact on the entire mechanical system of the
liquid partially filling the cavity of the tanks, eliminating funnel formation when
emptying tanks, etc.

Therefore, the thesis Nguyen Duy Hung is relevant, as is devoted to
creation of mathematical models describing the dynamics of a rigid body with a
cavity partly filled with liquid, interact with the dispensing devices of various
types and other elements inside the tank.

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

* A mathematical model of the small movements of a heavy ideal
incompressible liquid partially filling a stationary axially symmetric
cavity with suction device.

* The methods of calculating the natural frequencies and waveforms heavy
ideal incompressible fluid in spherical cavities in the presence tank’s
elements.

* A mathematical model of the small fluid movements, partially filling the
stationary axially symmetric cavity with suction device in microgravity.

* Studied small oscillations of liquid partially filling a moving axially
symmetric cavity with tapping devices in terms of macro and
microgravity.

* The dynamic characteristics of the solid body with fluid and oil recovery
units in terms of macro and microgravity.

However, according to the materials of the resume we can make some
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A mathematical model is developed only for the simplest spherical tank
shape, and mass and moment of inertia of the tank itself is neglected. It is quite
possible for rockets, but for spacecraft, where it is often used pressure supply
system is not always true.

Also in the text of the resume we can make notes about grammatic.

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 scientific results that allow them to qualify as
being of great theoretical and practical significance.

Thus, it can be stated that the thesis Nguyen Duy Hung is a completed work
and meets all the 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 scientists workers 01.02.06 — “Dynamics and
strength of machines, devices and equipment”.
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