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B. 5. MUHTIOK

Hayuonansnstii azpoxocmuueckuii ynusepcumem um. H. E. Kykoeckozo
«XapovKoeckuii aguayuoHHbLI UHCMuUmMymy», YKpauna

HNPEJEJBHOE COCTOAHUE CXKATBIX IVIACTUH
N3 MATEPUAJIA TIEPBOI'O ITOPAIKA

IIposeden ananuz 3aKpumu4ecKo20 NOBEOeHUsl CIOCAMbIX MOHKUX NAACIUH HA OCHOBE NOIHOCHIbIO HEUHEUHOU
meopuu. B ocnosy menuneiinoii meopuu nonodicenvl knaccuveckue eunomesvt Kupxeoga, ucnonvzosan eune-
PYRpyull Mamepuai nepeozo nopsioKd, Ces3vl8arouull KOMROHEHMbL NPABO2O MEH30PA KPAMHOCMU YOIUHEHUTI
U CUMMEmPUYHO20 MeH30pa Hanpsaicenull buo. Ananumuxo-uuciennoe pewienue noayyeHo ¢ NOMOWbIO Memo-
oa Panes-Pumya. [locmpoenvt ouazpammsl pagHOBECHbIX COCMOSHULL C YKA3AHUEM 3HAYEHUL NOJHOU NOMEeH-
yuanvrot suepeuu. Ha ocnose nposedenno2o anamuza u npUuHYuna MUHUMyMAa NOIHOU NOMEHYUATbHOU dHED-
2UU NOJYHeHO 3HAYeHUe NPedelbHOl CHCUMAIOWE HACPY3KU.

Knrwueswvie cnosa: nenuneiinas meopus ni1acmum, 3aKpumudeckoe noeedeHue, mamepuail nepeoco nopﬂdica.

BBenenune

MHorue TOHKOCTEHHBIE JIEMEHTHI CHJIOBBIX KOH-
CTPYKIMHA a’pOKOCMHUYECKOM TEXHUKH MOTYT MOJIHO-
LEeHHO ()YHKIMOHMPOBATh M MOCIE MOTEPU YCTOHYHBO-
ctu. K TakuM sneMeHTaM MOXKHO OTHECTH KPBLIbEBHIE U
(ro3eNsHKHBIE TIAHENH, CTEHKH JIOH)KEPOHOB, HEPBIOP U
np. VIx MecTHOe BBITydYnMBaHHWE HE MPUBOIMT K paspy-
IICHUIO W JOIMYCKAeTCsl B HOPMAJIbHOM padoTe CHIIOBOM
KOHCTpyKuuH. Takum o00pa3oMm, Harpy3Kku, COOTBET-
CTBYIOIIIUE HWKHUM KPUTHUECKHM OJIJIEPOBBIM CHJIaM,
HE SIBJIAIOTCS TpeebHbIMU. BhIuucieHue mocieqHux—
3a/laya BechbMa akKTyaJlbHas W MpEAINoyiaraeT paccMoT-
peHHEe 3aKpUTHYECKOrO IIOBEACHHUS DIIEMEHTOB KOH-
CTPYKIMH, 4YTO MOYKHO C/I€TaTh TONBKO C MPUBJICUEHUEM
TeOMETPUUYECKH HEIMHEHHBIX MOJIeeH 371eMEHTOB.

IIpocreiimield reoMeTpudeck HETUHEHHOW MoOJIe-
JIBIO TJIACTUH SBJISIETCSI MOJIEIb, OCHOBAHHAsI HA TEOPUHU
Oénmiga-Kapmana. 31eck Hapsaay ¢ JUMHEHHBIMU 4JIeHa-
MH B BBIpaXEHMsIX AedopManuii IPUCYTCTBYIOT KBa[-
paThl JIMHEapU30BaHHBIX YIJIOB IIOBOPOTOB. DTa TEOpH,
HE SBJISIACH IOJIHOCTHIO HEJIMHEMHOM, criocobHa Oonee
WM MEHee JOCTOBEPHO ONMUCaTh 3aKpUTUYECKOE IOBE-
JIEHUE HETIOCPEICTBEHHO BO3JIE TOUKH OU(YpKalliu, HO
IIpU CHUJaX, CYUIECTBEHHO IPEBBIMIAIONINX KpUTHYE-
CKHe, PUBOJUT K 3HAYUTENLHBIM TorpenrHocTsiM. Ceid-
4yac 3Ta TEOpUs aKTUBHO HCIIONB3YeTCS AJIS MONydeHUS
Pe3yAbTaTOB AaHAIMTUYECKUMU U MONYaHATUTUYECKUMU
Metoaamu. IlocTpoeHune camoil Teopuu MOXKHO HaWTH,
Harpumep, B [1, 2], ee nanpHeiiee pa3BUTHE U UCTIOb-
3oBanue — [3 — 5].

[lonHOCTBIO HENMMHEWHBIE TEOPUU CTPOSTCH, Kak
MpaBWJIO, C HWCIOJb3oBaHWEM Jedopmanmii ['puHa u
Hanpsokenuit [Tuonsi-Kupxroda Broporo pona. Ipume-
pBl TIOCTPOEHUSI TaKUX HENWHEWHBIX TEOPHUH MOXKHO

Haiiti B paborax [6 — 10]. OrmeTnM, uTo 3TN AedopMa-
LIMH W HANpPSHKCHUS HE SBIISIOTCS WHXXCHEPHBIMH, T.C.
nedopmanusamMm, KOTOpbIe HPEACTAaBISIOT COOOH OTHO-
CHUTENIbHBIE U3MEHEHUS JUTUH, U HANPSDKEHUSMH, KOTO-
pBle SBISIOTCS MCTUHHBIMH B Tiepecuere Ha Henedop-
MHUpOBaHHbIE IUIOMANKU. TakuMu aegopManusMu |
HAIPSDKEHUSIMH SIBIISTIOTCSL Ie)OpMaIyi, OPOXKACHHbIE
MPaBbIM TEH30POM KPaTHOCTH YIUIMHEHWH, W HarpshKe-
Hus bro. DTa ’HepreTHdyecku CONpspKeHHas Mapa TeH-
30poB AedopManuii ¥ HaNpsDKEHUH B MPaKTHUKE HENU-
HEMHBIX pacyeToB BCTpPEYAETCA PEIKO, XOTS UMEET psj
noctorHCTB [11 — 14]. PaboThl, B KOTOPBIX MO TOH I
WHO npu4KHe OblUIa UCIIONIBb30BaHA 3Ta Mapa TEeH30POB,
HO OTHOCSIIUECS OOJNbIIe K TEOPETHYECKUM padoTaMm,
MOXXHO TMPEACTaBUTh B cleAyromieM crucke [15 — 18],

OTHOCHUTENBHO CYLIECTBYIOIUX METONOB HCCIIe-
JIOBAHHSI OTMETUM, YTO B IOJABIISIOIIEM OOJIBIIMHCTBE
paboT 4YHCIIEHHBIE pEIIeHHs] MOIYyYeHbl METOIOM KO-
HEYHOro 3JeMeHTa. Penkue HUCKIIOYEHHS I YIIPO-
LIEHHBIX TEOPHH IPE/ICTaBIICHBI, HAIIPUMEp, B paboTax
[19-22].

B nanHo#i paboTe HenuHelHas Teopus AedopMu-
POBaHUS IUIACTHHBI CTPOMUTCS C UCIIOIB30BAHHMEM Kiac-
cnueckux runore3 Kupxroda. Martepuan npuHIMaeTcst
THIIEpYNPYTUM, OOJIee TOro, CYMTAETCS CIPABEITUBBIM
3akoH I'yka. UucneHHOe pelleHue CTPOUTCS METOIOM
Panes-Purtiia ¢ ucnons3oBaHueM aHATUTUYECKUX KOOp-
nuHATHBIX QyHKOui. Kak moka3piBaeT NpakTHKa BhI-
yucieHud [23 — 29], takoii Meron o0iagaeT BHICOKOI
TOYHOCTBIO M OBICTPON CXOIMMOCTBIO HE TOJIBKO IO
SHEPTHHU ¥ MepEMEIIECHHUSIM, HO U 110 HANPSDKEHUSIM.

B pabore noapasymeBaercsi mpaBuiIo CyMMHPOBa-
HUS TI0 TIOBTOPSIIOIIEMYCSI HHACKCY, ITPUYEM JaTUHCKUE
MHJICKCHI MpoOeraroT 3HaueHus 1, 2, 3, a rpeyeckue — 1,
2; OObIYHBIM HIPHU(TOM (CTPOYHBIM WM TPOIHCHBIM)

© B. b. Muntiok
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0003HAYAIOTCS CKASIPHBIE BENWYMHEI, Harlpumep, X, E,
8up s CTPOYHBIM JKHPHBIM IIPUPTOM 0003HAYAIOTCS

BEKTOPBL: U, €, ; TEH30pbl BTOPOIO PAHIa 3alUChIBaIOT-
csl )KUpHBIMU TporniicHbIMU OykBamu: G, F, 1; cumBo-
JIOM (=) BBOIATCS 0003HAYCHHSL.

1. IlocTanoBKa 3a1aun

@OyHKIUS COCTOSIHUS MaTepuayiia B TEPMUHAX
SHEPIreTUYCCKU COMPsDKEHHBIX (cormacHo Xumy [30])
MPaBOro TEH30pa KPaTHOCTH YIJIMHEHHH A W CHMMeT-
pUYHOro TeH3opa HampspkeHuit buo B ¢ yderom rumo-
te3 Kupxroda nmeer Bua
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2(1-v?)

v— ko3 dumuenr [Tyaccona;

: — omepanus CBEpTKU TEH30POB;

1 — equHUYHBIN TEH30D.

Takoif MaTepuasl Ha3bIBAE€TCSI MaTEPUAIOM II€PBO-
ro nopsaxa [31], B 3apyOexHON IUTEpaType Yaiie yro-
TpeOISETCsl TEPMHH «IONYJIUHEHHBIH MaTepuan [32].
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3nech V — 00beM HeneOpMUPOBAHHOM TUTACTHHEI,
S — ee cpeMHHAs TOBEPXHOCTH.

SIBHBII BUJ KOMIIOHEHT TEH30pOB A M A, 3a-
MUCAHHBIX TOCPEACTBOM (YHKIUM TEepeMelIeHHH, Mo-
JTy4uM, paccMaTpuBas Je(OpPMUPOBAHHOE COCTOSIHUE
IUIACTHHBL. J[Js 3TOro BBEZEM MPaByIO MPSIMOYTONBHYIO

JACKapTOBYy CHCTEMY KOOpAHWHAT X; C CIUHUYHBIMU

OpTaMH €; U PACIONIOXKUM €€ TakK, YTOObl €, JIeXKalu B
CPEIMHHOM IJIOCKOCTH Hele()OPMUPOBAHHOM IIJIACTHHEI
(x3 =z). IlpousBosnpHas TOYKa CPEAUHHON MOBEPXHO-
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r=x+u. 30eCh U=1Uu;e; — BEKTOp IEPEMELICHUs TO-
4YeK CpelMHHOW moBepxHocTH. KacatenbHble k aedop-
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IJIe MOJ 3amucbio ab oApa3zyMeBaACTCA JUATHOC IIPO-
HU3BCACHHUE BCKTOPOB, a4 KOMIIOHCHTBI METPHUYCCKOI'O

TeH30pa SIBIISIFOTCSL KOO PUITUSHTAMHU

8ap =To ‘T3
MepBOM  KBaApaTHYHOH  (opMbI
CPEIVHHOM MOBEPXHOCTH MJIACTUHBI.

Janee, ucromnb3yst TEOpEMyY O HOJISIPHOM pas3sIoxkKe-
HUM TE€H30pa, CHayasla BEIYUCIIAEM UCKOMBIE KOMIIOHEH-
ThI TEH30pa KPATHOCTH yUIMHEHUH

nedopMupoBaHHON
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OTJIMYHBIC OT CAMHUIBI KOPHH TJIABHBIX 3HAUCHHUN MET-
puueckoro tenzopa G (5), CHHTYIApHBIE YHCIIa TEH30-
pa rpaguenTa aedopManui U TIIaBHBIC 3HAYCHUS CaMo-
ro ke TeHsopa A(. 3aTeM omnpenenseM KOMIIOHEHTHI

COITPOBOXKAAIOIIETO €T0 TEH30pa IMOBOPOTa
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KomnonenTsl TeH30pa A; Kak K03((HIHEHTHI
psna Teiinopa monyduM U3 COOTHOIIEHHH (6), T BMe-

CTO gaB HCO6XOZ[I/IMO HUCIIOJIb30BAaTh KOMIIOHCHTbI

MCTPpHUYCCKOTI'O TEH30pa 3KBPIZ[PICTaHTHOI>i MOBEPXHOCTHU
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Eh
2

|:(}\411 +}\,22 —2)2 -
1-v

1
IT= Wy +E'£

2(1=)((ky =1) (2 ~1) =205 ) |+

Eh3 2
+—2|:(K]]+K22) —
12(1—v |

_2(1—v)(1<1 K11 — KD )}dS,

(10)

rie Wg,; — TOTEHLHUaN BHEIIHUX CHJI, 4 BEIMYUHBI
Aop M Ko oOnpenenstiorcs no opmynam (6) u (8) mist
MIOJIHOCTBIO HENMHEHHOW Teopuu U mo (9) st Teopuu
Oenmsi-Kapmana.

3. IlocTpoeHHe YUCIEHHOT O pelIeHH s

PaccmatpuBaercst  MpSAMOYroibHas  IUIaCTHHA
(puc. 1), paBHOMEpHO C)kaTasi BAOJIL OCH X (37eCh Ie-
peiieM K NPUBBIYHBIM 0003HAYEHMSIM X =X{, Y =X,,

u=u;, v=u,, W=1uz).
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Puc. 1. PaBHOMepHO cxxaTast IacTUHA

@Oynakuun u, v 1 w B Buzie cymm (11) moncrasis-
IOTCSI B BBIpaKEHUE MOJTHON MOTEHIMATbHOM IHEpruu

oIl
(10). YcmoBus ee crammoHapHOCTH —— = (0 TPUBOAAT
i
K CHCTeME HEIMHEHHBIX ypaBHeHWH. 3mece C; — ae-
MEHTBI BEKTOpa, COCTaBJICHHOIO M3 HEHW3BECTHBIX KO-
3¢ PUIIEHTOB

c={Ci} =
T (12)
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Permienne cucreMsl mpoBoauTess MetogoM HeroTo-
Ha. Mcrnonb3yeTcs mporie/ypa MomaroBoro Harpy»KeHust
C BO3MOXKHOCTBIO KOHTPOJIS KaK MPHPAILICHUS BEIUYH-
HBl BHENIHUX HArpy30K, TaK M BEJIHYHHBI EBKJIHI0OBOM

HOpMBEI  BekTopa ¢ = ZCIZ Ha xaxmom mare

HarpyX€Hus OIpeaAcadaeTca 4YucCiIo O6yCJ'IOBJ'IeHHOCTI/I
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MaTpuibl ['ecce kKak OTHOIIEHHWE HanOOJbIIETo ee coo-
CTBEHHOT'O 3HAYCHUs K HauMeHbIeMy. [1o 3HaKy ducia
00YCIIOBICHHOCTH [eIaeTCs 3aKIoYeHue 00 ycroitun-
BOCTH WM HEYCTOWYMBOCTH JaHHOTO PaBHOBECHOTO
COCTOSIHUSL.

AJITOPUTM pelieHus 3a7adi PeaTH30BaH Ha S3bIKE
nporpammupoBanus C++.

4. YncneHHblil npumep

Ha puc. 2 mokaszaHel quarpaMMbl PaBHOBECHBIX
COCTOSIHMH (cnpaBa) W W3MEHEHUWs] 3HAYCHUS IIOJHOM
MOTEHI[MAJILHOW 3HEpruu (CieBa) [Uisl TUIACTHHBI C pas-
Mepamu B wiaHe axb=1.5x1 u Tommmuoi h=0.01.
Mopnynes FOnra n xosddumment ITyaccona marepuana
paBubl cootBercTBeHHO E =720000,v=0.3. 31ece u
HIDKE BCE aOCOJIIOTHBIC BEUYUHBI MPUBOJSTCS K pas-
MepHocTH cuibl [KH] u muuHs! [1M].

PaccmaTpuBaroTcst iBe BETBU PaBHOBECHBIX COCTO-
SIHUH, OepylMX CBOE Hayajo B Touykax Oudypkamy,
COOTBETCTBYIOIINX  TEPBOM  KPUTUYECKOW  CHIIe
Pir1 = 2.8244 (Touxka B, 1Be MOMYBOIHBI) M BTOPOH —
Pir2 =3.0549 (touka B,, omna mnomyBomna). OGe
BeTBM MMeroT mnpegenbHele Touku C; u C,. B atux
TOYKaxX BO3MYIICHHbIE ()OPMBI PABHOBECHS B BHIE IBYX
U OIHOW IOJYBOJH IMEPECTAIOT OBITh YCTOWYHBBIMU
(BetBu C;D; u C,D,). Takum oOpa3oMm, IIpu NPEBHI-
IIEHUW BHEIIHeH Harpy3skod BenuuuHbl p = 14.6
(p = 13.6) pou30iieT NePEeCKOK Ha YCTOMYMBYIO BETBb
DyE; (D,E,). CoorBeTcTBEeHHO, IIpH pasrpy3ke Ipo-
n3oiner mepeckok u3 BerBeil DE nHa BerBM BC mpu
cunax, paBHbIX p=9.21 u p=_8.10. Takoi Bua maua-
rpaMMbl PaBHOBECHBIX COCTOSTHMH XapaKTepeH JIIs
ToBeieHHsT 000JI0UEeK, a TP MCCIIeOBAHUN 3aKpUTHYE-
CKOT'O TIOBEJICHNUS TUIACTHH paHee, KaKk U3BECTHO aBTOPY,
oOHapyKeH HEe ObLI.

| teopust Penmiusa-Kapmana

c 15.0-

14.6

13.6

12.5-

10.07

7.5+

5.0-

P2 = 3.0549 B,
|

o4

it = 2.8244-2 5-

-0.2 0.0 0.2 0.4

0.05 0.1

el
>

0.15 0.2

Puc. 2. JIlnarpamma paBHOBECHBIX COCTOSIHUH (CIIpaBa) M M3MEHEHHUE TIOIHON ITOTEHIMAILHON SHEPTuy (clieBa)
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Ha puc. 2 Taxxke moka3aHbl 3TH )K€ BETBH PaBHO-
BECHBIX COCTOSHHI, HO MOJYYCHHBIC IO TCOPHH ILIa-
ctud @enmsa-Kapmana. BugHo, 4to 3Ta TeOpus IpuBo-
IUT K 0o0JIee WM MEHee JOCTOBEPHOMY Pe3yiIbTaTy MpHU
CUJIaX, MPEBBIMIAIONINX KPUTHICCKHE HE Ooiee, 4eM B
Tpu pasza (mporud cocraBisier He Ooyee YeThIpeX TOJl-
uwH). EcTecTBeHHO, 3Ta TeopHs He MO3BOJISCT Ompere-
JIUTh TIPEJCIbHBIC TOYKH Ha JUarpaMMe PaBHOBECHBIX
COCTOSIHUT.

OTMeTHUM TakXKe, YTO Tejla CTPEMSATCS 3aHATh IO-
JIO)KEHHE ¢ MUHUMAJIbHBIM 3HAYCHHEM IOTEHIIMAILHOM
sHepruu. Takum 00pa3oM, €ClIM CYUTATh, YTO IOTCH-
IUABHBIA Oaphepy» Bcerga MOXKET OBITh IMPEOIOJICH
KaKHM-JTH00 CITydaiHbIM BO3JCUCTBHEM, TO MPH HArpy-
JKCHUU TUTACTHHBI IIEPECKOK W3 JIFO0OW YCTOHYMBOM
¢dopmel paBHOBecus Ha BerBsix BC Hna BerBp D,E,

npousoiaer npu 3HaueHuu ycwiaus p =10.8. MmenHo

3/IeCh pealu3yeTrcs HauMeEHbIlee 3HAaueHUEe IONHON
MoTeHIUaIbHOU SHepruu. [lepeMernieHust Ha TOI BETBU
pacTyt odeHb OBICTPO, MOITOMY 3Ta BEIUYMHA MOXKET
CUUTATbCS TMpENeIbHBIM 3HAUYEHUEM YCWIIMSI CXKaTHs
JaHHOM IJIACTUHBI.

3akjaoueHue

1. [lpensiokeHHas TEOMETPUYECKH HENMHEeWHas
TeopHs TUIACTUH ITO3BOJISIET BBISIBUTH BCE OCOOCHHOCTH
3aKPUTHUYECKOTO MTOBEACHHS CHKATHIX TUIACTHH.

2. B 3akputrmyeckoii o0mactd i paBHOMEPHO
CKaThIX IUIACTUH (KaK U Il 000J109eK) HaOIIoaaroTCs
MEPECKOKH U3 OHUX (POPM PaBHOBECHUS HA JIpYTHE.

3. [IpuHIMn MUHUMYMa TIOJHOHM MOTEHLUAIbHON
SHEPrHMHd MOXKHO HCIIOJIB30BATh VISl ONpENeICHUs mpe-
JIETbHOTO 3HAYEHHsI BHELIIHUX HAIPY30K.

4. Teoputo mmactua @enmis-Kapmana MoXHO
MIPUMEHSTH TOJBKO NP MPOrudax, He MPEBBIIIAIONINX
TOJIMHY B HECKOJBKO pa3. VHaue oHa MOXeET MpUBO-
IIUTh K CYIIECTBEHHBIM KOJWYECTBEHHBIM IIOIPEIIHO-
CTSM ¥ Ka4YECTBEHHO HEBEPHOMY PEIICHUIO.
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T'PAHUYHHUMN CTAH CXKATOI IVIACTUHHU 3 MATEPIAJIY NEPLIOIO MOPSIAKY
B. b. Munmiok

BukonaHo aHaui3 3aKpUTUYHOI MTOBEIIHKA CTUCHYTHUX TOHKHX IUIACTUH Ha OCHOBI MOBHICTIO HETIHIKHOT Teopii.
B ocHOBY HeniHIAHOI Teopii MOKIaaeHO KiIacu4Hi rimore3u Kipxroda, BUKOpHCTaHO TiMEpIpY:KHUI MaTepian mep-
LIOTO TOPSIAKY, SIKUH 3B’s13y€ KOMIIOHEHTH MPABOr0 TEH30pY KPaTHOCTI MOJOBXKEHb Ta CUMETPUYHOTIO TEH30py Ha-
npyxeHb bio. AHaJITUKO-YUCIOBE BHUPIIIEHHS OTPUMaHO 3a JormoMorot Merony Penes-Pituna. IToOynoBano miar-
paMu piBHOBa)KHUX CTaHIB i3 3a3HAYCHHSIM BEIMYMH IMOBHOI MOTEHIIIHHOI eHeprii. Ha 0CHOBI IMpOBEICHOTO aHAI3Y
Ta MPHUHIMIY MiHIMYMY MOBHOI HOTEHLIWHOI eHeprii OTPUMAaHO 3HAYESHHS TPAHUYHOI'O CTHCKYIOYOTr'O HaBaHTa)KEH-
HSl.

Karou4ogi ciioBa: HemniHiliHa Teopist IIACTHH, 3aKPUTUYHA [TOBE/IIHKA, MaTepial IEePIIOro MOPSIKY.

LIMIT STATE COMPRESSED PLATE FROM THE FIRST-ORDER MATERIAL
V. B. Myntiuk

The post-buckling of a uniformly compressed plate was considered. An analytical-numerical solution was ob-
tained using the Rayleigh-Ritz method. Legendre polynomials and their linear combinations were used as basis
functions. The resolving equations were obtained from the principle of the stationarity of the total potential energy,
in which the elastic potential is a strain energy density function of the semilinear material. This hyperelastic material
means a linear binding between the right stretch tensor (right Biot-stretch tensors) and the conjugate symmetric
tensor of stresses Biot (Jaumann stress) pertaining to the Seth-Hill family. To reduce the problem to a two-
dimensional (plane stressed state), Kirchhoff-Love's classical hypotheses were used. The components of the right
stretch tensor in the reference Cartesian coordinate system were written explicitly in terms of the derivatives of the
three displacement functions. To do this, the deformation gradient tensor of the deformed middle surface, the right
Cauchy—Green deformation tensor, the right stretch tensor and the proper orthogonal rotation tensor were first con-
structed. After this, the right tensor of the multiplicity of elongations for an equidistant surface was similarly con-
structed. After this, the right tensor of elongations was constructed similarly for a surface that is located from a de-
formed middle surface to a small distance z. The components of this tensor were expanded in a Taylor series about
the neglected coordinate z = 0 and its linear part were singled out. The algorithm for solving the problem, which
includes the implementation of the Rayleigh-Ritz method and Newton's method, was performed using the C ++
programming language. Diagrams of equilibrium states were constructed and graphs of the change in the total po-
tential energy were presented. Two branches of equilibrium states, which begin with the first and second critical
Euler loads, were traced, and these branches, obtained by the Foppl-von Karman plate theory, are also given. It has
been shown that Foppl-von Karman plate theory gives a satisfactory result only near the bifurcation point and can
lead to a qualitatively incorrect result. It was demonstrated that post-buckling for uniformly compressed plates,
jumps from one form of equilibrium to another (as for shells) are observed. To determine the limiting value of the
compressive load from the condition of a minimum of the total potential energy was proposed.

Keywords: nonlinear theory of plates, post-buckling, semi-linear material.
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