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Ha aBTopedepar aucceprauuu JIbBa I'puropbeBuya ['enumcona
«O000111eHIEe AHATTUTHYECKUX METOIOB PEIlIeHuUs 3a7ja4 MPOYHOCTH TUIIOBBIX 3JIEMEHTOB
KOHCTPYKIIMH B TEXHUKE BBICOKHMX JABJICHUIN
Ha COMCKaHHE YYEHOU CTENeHH TOKTOpa TEXHUYECKHUX HayK

Huccepramusi  TOCBAIIEHA  CO3JaHUI0  OOOOMIEHHBIX ~ METOMOB  TOJMYYECHHS  MPOCTHIX
IIPEUMYIIECTBEHHO NPUOTMKEHHBIX AHAINTUYECKUX  PEUICHUU 3a1a4 IIPOYHOCTH
MPOCTPAHCTBEHHBIX TEN B IENAX ONTUMHU3ALMUA 3JIEMEHTOB KOHCTPYKIMH U3 XpyHKUX U
IUTACTUYHBIX MaT€pUaJIOB JUIsl SKCTPEMAJIbHBIX YCJIOBHMM 3KCILTyaTallud IPU BBICOKUX YIEIbHBIX
Harpy3kax, B YaCTHOCTH COCYJOB BBICOKOTO JIaBJICHMsI, WUIFOMUHATOPOB, IUIYHXKEPOB, KJAMaHOB,
YIUIOTHEHUH U IPYTUX 0OBEKTOB TEXHUKH BBICOKUX I'MJIPOCTATUYECKUX JAaBICHUH.

s 27eMEeHTOB NPOCTBIX M YCIOXKHEHHBIX KOH(QUTYypalHuil ¢ KOHIIEHTpAaTOpaMM HaIpsDKEHUN
MOKa3aHa BO3MOXKHOCTb MOJYy4YeHUs M ((EKTUBHOCTh HCIOIb30BAHUS MPOCTHIX AHATUTHYECKUX
peIlIeHnH, T0CTaTOUHO aJeKBAaTHBIX B OTIMYME OT YNPOIIEHHBIX PaCUETHBIX cXeM OajoK, MJIaCTHH,
IUIMT ¥ O0OJOYeK MPUMEHUTEIBHO K CYIIECTBEHHO IPOCTPAHCTBEHHBIM TenaM. [logo0HBIX
HETPUBHAJIbHBIX PpELICHUM, KoTopbhle $BHO 3(ddexThBHEe Ipyrux B 3ajadyax MPOYHOCTH U
palMoOHAIbHOIO MPOEKTUPOBAHUS, U3BECTHO SIBHO HeAocTaTtoyHo. OTcrofa cielyeT HECOMHEHHas
aKTyaJIbHOCTb JaHHOW paOOThI B TEOPETUYECKOM U MPUKIIATHOM acleKTax.

OO6nanatoT HayyHOM HOBM3HOM M NPEACTABISIIOT MHTEPEC Ul HAyKd U MPAKTUKU OOOOIIEHHBIE
METOZbl pelIeHUsl cUcTeM (PyHKIIMOHAJIBHBIX YpaBHEHHUN U OOIME pelleHus TapMOHHUYECKOTO M
OUrapMOHUYECKOTO YPaBHEHHH B KilaccaxX CTENEHHBIX PAAOB, METO/Abl MHBAPHUAHTHOW OLEHKH
MOTPEIIHOCTEN HETOUYHBIX PABEHCTB U MCEBJOPEIICHNUN, aHaTUTHUYECKUI METOJ MaKpO3JIEMEHTOB B
CTETIEHHOW M MHTETPabHONH MOAU(DUKAIUIX.

bonbiioil uWHTEpec NPENCTaBISIOT METOJ WHAMBUAyanu3aluu Kod(h(UIMEHTOB 3amaca Ul
pa3IMYHBIX HCXOJHBIX MAPAMETPOB 3aJaud IPOYHOCTH M METOJ THIM3ALMH CXEM Harpy>KeHUs
MIPOCTPAHCTBEHHOI'O TEJIa, @ TAKKE METOJIbl OL[EHKU M KOPPEKLHUU MOTPEIIHOCTeH yCpeaHEeHUs PU
M3MEPEHMSIX CTaTUYECKUX M TMHAMUYECKUX HEOJHOPOIHBIX PACIIPEIEICHUN.

Becbma cymiecTBeHHO 00OOIIEHO M YTOYHEHO pelleHue ['ajonuHa JUisi COCTaBHOTO IMJIMHApPA C
y4€TOM KOHEYHOHW €ro JUIMHBI, peallbHbIX TEXHOJIOTUH TEIIOBO COOPKM M 3allPEeCcCOBKH, a TAKKE
UKIINYECKOTO HArPy>KEHUS.

[TonydyeHHble pelieHus psa 3agad o07aJaloT YHMBEPCAJTBHOW TOYHOCTBIO BO BCEM JHUarazoHe
W3MEHEHHI OTHOILICHUI pa3MepOB.

B paGore BnepBble MpeioKeHa WHBApUAHTHAS YMCIIOBask Mepa BHYTPEHHEH MPOTHBOPEUMBOCTH
YCIIOBUH 3a/laud, YTO BaYKHO B 3aJlauax TEOPHH YNPYTOCTU U aNMPOKCUMALUU SKCIIEPUMEHTAIbHBIX
JaHHBIX. BechbMa 11eHHBI 000011IeHIE U KOPPEKIIHMS METO/1a HAMMEHBIINUX KBaIPaTOB.

Ha ocHoBe mosiyuyeHHBIX MpPEICTaBICHUN O NeOPMUPOBAHUU U pa3pylIEHUN MPOCTPAHCTBEHHBIX
TEl MpPEIJIOKEHBl HOBBIE pAllMOHAJbHBIE KOHCTPYKLMHU COCYJOB BBICOKOTO  JaBJICHHS,
WUTIOMUHATOPOB, YIUIOTHEHUH, MHOTOMPOBOJIHBIX JJIEKTPOBBOJAOB U CHOCOOBI HCIBITAHUH,
3aIMIIEHHBIE 1€CATKAMH aBTOPCKUX CBUIETENBCTB.

Metonbl U pe3ynbTaThl HCCIEIOBAaHUI BHEAPEHbl B aBTOPUTETHBIX OpPraHMU3AIMSIX C OOJBIIUM
YKOHOMHYECKHUM () (HEKTOM.

PabGora B pocratouHoil Mepe omyOnMKOBaHAa M ampoOMpoBaHa Ha KOH(EpEeHIUSX, BKIIIOYast
Mex1yHapoJHY10, U HAy4YHbIX CEMHUHAPAX.

Pabora coorBercTByeT npoduito cnennansHocT 01.02.06, a €€ aBTOp 3acayKUBAET MPUCYKICHUS
Y4€HOH CTENEHU TOKTOpa TEXHUYECKUX HayK.
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REFERENCE
to the author's abstract of the dissertation of Lev Grigorevic Gelimson
"Generalization of analytical methods for solving strength problems of typical structural elements in
high pressure engineering"
presented for obtaining the scientific degree of Doctor of Technical Sciences

The dissertation is devoted to the creation of generalized methods for obtaining simple, mostly
approximate, analytical solutions to problems of the strength of spatial bodies in order to optimize
structural elements made of brittle and ductile materials for extreme operating conditions at high
specific loads, in particular, high-pressure vessels, portholes, plungers, valves, seals and other
objects of high hydrostatic pressure technique.

For elements of simple and complicated configurations with stress concentrators, the possibility of
obtaining and the efficiency of using simple analytical solutions that are quite adequate, in contrast
to the simplified design schemes of beams, plates, thick plates and shells, as applied to essentially
three-dimensional bodies, is shown. Such non-trivial solutions, which are clearly more effective
than others in the problems of strength and rational design, are clearly not enough known. This
implies the undoubted relevance of this work in theoretical and applied aspects.

Generalized methods for solving systems of functional equations and general solutions of harmonic
and biharmonic equations in classes of power series, methods for invariant estimation of errors in
inexact equalities and pseudosolutions, analytical method of macroelements in power and integral
modifications are of scientific novelty and are of interest to science and practice.

Of great interest are the method of individualization of safety factors for various initial parameters
of strength and the method of typification of loading schemes of a spatial body, as well as methods
for estimating and correcting averaging errors when measuring static and dynamic inhomogeneous
distributions.

Gadolin's solution for a compound cylinder has been substantially generalized and refined, taking
into account its finite length, real technologies of thermal assembly and pressing, as well as cyclic
loading.

The solutions obtained for a number of problems have universal accuracy over the entire range of
changes in the sizes ratios.

In the paper, for the first time, an invariant numerical measure of the internal inconsistency of the
conditions of the problem is proposed, which is important for problems of the theory of elasticity
and of the approximation of experimental data. The generalization and correction of the least square
method are very valuable.

On the basis of the obtained ideas about the deformation and destruction of spatial bodies, new
rational designs of high-pressure vessels, portholes, seals, multi-wire electric lead-ins and test
methods, protected by dozens of patents, are proposed.

Research methods and results are implemented in reputable organizations with great economic
effect.

The work has been sufficiently published, reported and discussed at conferences, including an
international one, and at scientific seminars.

The work corresponds to the profile of the specialty 01.02.06, and its author deserves to be awarded
the degree of Doctor of Technical Sciences.
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