VIK 539.3
HOBOE PEHIEHUE BUTAPMOHHNYECKOI'O YPABHEHUA
K.(b.-M.H. AkumoB B.A., I'onuaposa C.B.
KBenopycckuii nayuonanvuuiii mexnuueckuti ynusepcumem

burapmonndeckast GyHKIUSI UTPaeT OOJBIIYIO POJIb B TEOPUH yIpyrocTu. Tak, Harpu-
Mep, MpH PEIIeHUH IJIOCKOW 3a/Ja4d TEOPHH YIIPYrOCTH MO HM3BECTHOW OMTapMOHHYECKON
GyHKIMM MOXHO 1o (opMynamM Opu cpa3y HOJYyYUTh HampspkeHHoe cocrosiHue. OcHoBa
IpeaiaraéMoro HoBOro MoaxoAa 0azupyeTcsl Ha MOCTPOEHUSIX pa3padaTbiBa€MOIo aBTOpaMu
TEOPUU ONEepPaTOPOB OECKOHEYHO BBICOKOTO MOpsijaka. B uwacTHocTH, B mOcCiIeAHUX paboTax
ObUT PacCMOTPEH HOBBIM KJacc TUNEpPO0I0-TPUTOHOMETPUYECKUX (YHKIUH, IPEICTaBIISIO-
X co0o¥ MpOU3BeICeHNE TUTIEPOOTNYECKON (DYHKIIUUA Ha TPUTOHOMETPHUYECKYIO.
Wrak, BBeneM (pyHKIMH BUA
u,(x)=shaxsinax u,(x)=shaxcosax u,(x)=chaxsinax u,(x)=chaxcosax (1)

Y YCTAaHOBUM WX CBOMCTBA. JIErKO BUIIETH:

u/(x)=2a’chaxcosax , uz" (x) =—2a’chaxsin ax

u," (x)=2a’shaxcosax u," (x) =—2a’shaxsinax
ul(4) (x) = —4a*shaxsin ax u§4) (x) = —4a*shaxcosax
u§4) (x) = —4a*chaxsin ax, uf) (x) = —4a*chaxcosax

A Tenepb CKOHCTpyHpyeM (PYHKIIMU BHJA!

u,(x, y) = shaxsin axshaysin ay + chaxcosaxchaycosay
u, (x,y) = shaxsin axshaysin ay + chaxcosaxchaycosay 3)
us(x,y) = shaxsin axchaysin ay + chaxcosaxshaycosay
u,(x,y) = shaxcosaxchaycosay + chaxsin axshaysin ay
Ha ocHoBanuu cooTHoOIIeHUH (2)HETpYIHO YOEIUTHCS B TOM, YTO BCE BBEICHHBIC
¢dbyakun (3) TOKISCTBEHHO YIOBJICTBOPSIIOT OMTapMOHUYECKOMY YPaBHEHUIO
4 4 4
0 ué-;c,y) 2 6’62[2;);,2)/) N 0 ué.)gic,y) _
B pesynbraTe OurapMonudeckast QyHKIMS UMEET CIEAYIOUIUN BUI:
o(x,y)= Z C,,(shA,,xsin A, xshA,,ysin A,y + chA,,xcosA,,xchA,,ycosA,,y)+

n=1

0, i=1234 (4)

+ Z C,, (sh*A,,xc08 Ay, xshA,,yCcOSA,, v +chl,, xsin A, xchl,, ysin A, y)+
n=l1

. ()

+ Z C,, (shAy,xsin A, xchA,, ysin A;,y + chAy,xcos Ay, xshA,, ycosi,, v) +

n=1

+ Z C,, 24, (Sh* Ay, x 08 Ay, xChA,, y cOS Ay, y + chA,,xsin A, xshA,, ysin A,, V).

n=1
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[IpuBenennas Gurapmonuyeckas GyHKIHS (5)TOXKAESCTBEHHO YIOBIETBOPSIET ypaBHE-

Huto (4). Bxoasue crona HapaMeprl%J’z,ﬂea/h u moctosaabie Ci»-C2>C3.Cy 3anarores nm
HAXOJATCS B COOTBETCTBUHM C T'PAaHUYHBIMU YCIOBUSAMHU. Tak Kak 3Ta (PyHKIHUS IOCTpOCHA
BIIEPBBIE, TO €€ CBOICTBA €LIE NPEACTOUT YCTAHOBUTD.

Ucnons3ys dopmyry (2), HETPYIHO ONPEACTUTh BBIPAKECHUS ISl HANIPSDKEHUH B TUIO-
CKOM 3a/1aye:

2 0
= 0 (f = Z C,, A1, (shA,,xsin A, xchA,, ycos A, y — chA,,xcos A, xshA,, ysin A,,y) +

n=1

+ Z C,, 25, (=sh* Ay, x cOS Ay, XChA,, ySin Ay, ¥ + chd,, xsin A, xshA,, ycosi,, V) +

n=1

+ Z C,, A3, (shAy, xsin Ay, xshA,, ¥ €08 Ay, v — chlsy, X COS Ay, XshAs, ysin Ay, y) +

n=1

+ Z C,, A5, (—=sh*A,,xcos A, xchl,,ysin A,y + chA,, xsin A,,xchl,,ycosA,, V).

n=l1

xsin A,,xchA,,ycosA,, y)+

1n

O, = 8_¢ Z 12n (Chﬂ’lnx COSﬂ’lnxSh/llny sin //{'lny —shi
n=1

+ Z C,, A5, (—ch® Ay, x5in Ay, X5hA,,y COS Ay, y + ShAy, X COS Ay, XChA,, ysin A,, V) +

n=1

+ Z C,, A3, (chAs, X cOS Ay, xChAy, ysin Ay, y — shA,, xsin Ay, xshA,, ycos Ay, V) +

n=1

+ 3 Cy, A, (—ch® A4, x8i0 Ay, XChAy, Y €OS Ay, Y + ShAy, x COS Ay, XshA,, Y sin Ay, ).

n=1
=——= —Z C,, A1, [(chA,, xsin A, x + shA,,xcos A, x)(chA,, ysin A,y + sh,,ycosd,,y) +
n=1
+ (shxllnx cos/llnx —chA,,xsin A,,x)(shA,,ycosA,,y —chA,,ysin 4,,y)] -

- z C,, 23, [(chA,,xcos A, x — shA, xsin A, x)(chA,,ycos A, y+shd, ysin A, y)+

n=1

+ (shA,,xsin A,,x —chd,,xcosA,,x)(shA,,ysin A,,y —chA,, ycosi,,v)]—

- Z C,, A5, [(chAy, xsin Ay, x + shAsy, X cOS Ay, x)(ChAs, ysin A, v + shs, ycosds, y) +

n=1

+ (shA,,xcosA,,x — cha,y, xsin Ay, x)(shA,;,ycosd,,y —chAdy,ysin A,,y)]—

- z C,, 25 [(chA,,xcosd,,x —shA, xsin A, x)(chA,, ycosA,, y+shd,, ysin A, y)+

n=1

+ (shA,,xsin A4, x —chAy,xcosA,,x)(shA,,ysin A,y —chd,, ycosi,,y)]=

= —22 C,, A, [(chA,, xsin Ay, xchA,, ysin A,y + shA,,xcos A, xshA,, ycos A, V) =

n=1

= —22 C,, 23, [(chA,,xcos A, xchA, ycosd, v+ shi, xsin 1, xshl, ysin A, y)=

n=1

= —ZZ C,, 25, [(chAs, xsin Ay, xchAy, ysin Ay, y + shA;,xc0S Ay, XshA,, yCOS Ay, V) =

n=1

= —22 C,, A5 [(chA,,xcos A, xchA,, ycosl,, y + shi,, xsin A, xshA,, ysin A, v).

n=1
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[TocTpoeHnHoe TakuM 00pa3oM HOBOE PELICHHUE CYIIECTBEHHO PACIIUPSAET U3BECTHOE 0
3TOro B y4eOHOW M HAaydyHOU jnmTeparype pericaue JleBu. B manpHeiiniem npu npoBeaeHUN
MIPY MPOBEJICHUU PACYCTOB MPH MOMOIIM HOBBIX ()OPMYI M CPAaBHUBAHUU PE3YJIBTATOB C H3-
BECTHBIMH HaM MOHA00ATCS 3HAYEHUSI CIIEAYIOIIUX HHTETPaJIoB:

71 ) -1 n+12 n _ 1\l
J = .[shmxsm nxdxz(z)—znshmﬁ, J,. = jchmxcosnxdxz%shmﬂ
-z m-+n r m-+n
J = Ichmxsin nxdx=0,J = Ishmxcosnxdx: 0.

Crnenyer Takke OTMETUTh, YTO IOCTPOEHHOE HOBOE pellleHue 00nagaeT onpeaesIeHHON
CUMMETpUEH, a ITO 00CTOSATENHCTBO MOKET 3HAUUTENIBHO YIIPOCTUTH BBIYMCIUTENbHbBIE TPY -
HOCTH IIPH pEIIEHNH HEKOTOPbIX 3a/1ad.

PE3IOME
[TocTpoeno HOBoe pemieHHe OurapMoHHUYecKoro ypaBHeHwus. [lomyuensl Gpopmynsl 1ist
OIpENIeNIEHUs] MJIOCKOTO HANpsKEHHOTO COCTOsHUA. Takum o0pa3oM IpeacTaBisieTcs ele
0JIHa BO3MOKHOCTh peIIaTh 3ajaud M 00CYyXJaTh BONPOCH 00 ONTUMAaIbHOCTH, TOYHOCTH,
YCTOWYMBOCTH M TPYAOEMKOCTH PEMIEHUI 110 CPABHEHUIO C U3BECTHBIMU.

SUMMARY

It was built a new solution biharmonic equation. There were formulas for determining the
plane stress. Thus it was presented another opportunity to solve problems and to discuss is-
sues of optimality, accuracy, stability and complexity of solutions in comparison with known.
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