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VJIK 539.3

A.M. CtaHkeBHY, KaHJ. TEXH. HAYK
B.K. UubipsikoB, J1-p T€XH. HayK
JLI.T. llIkeJaboB, KaH/. TEXH. HAYK

METO/I MPIMUX Y ITIPOCTOPOBIN 3AIAYI TEOPIi
HPYXKHOCTI

MeToauKa 3HIKEHHSI BUMIPHOCTI PIBHSHb IUIOCKOI 3a[a4i Teopii HPYKHOCTI 3 MOAAIBLINM
PO3B’sI3aHHSIM OJHOBHMIpHOI TpaHm4HOi 3amaui metomom C.K. T'omyHoBa, 3ampomoHOBaHa B
po6ori [1], mommproeThest Ha TPUBUMIPHY 3aJady. Bci mepeTBOpeHHs CyTTEBO BUKOPHCTOBYIOTh
iHIeKCHY (OpMy 3aIHCy,TepMIHOOTIIO Ta OCHOBHI ()OpMabHI IPUHIIUITN TEH30PHOTO YHCIICHHS.
OTpHMaHO CHCTEMY PO3B’S3yBalbHUX OJHOBHMIPHHMX DIBHSHb Ta I'DaHWYHI YMOBH 3arajJbHOrO
Burisiny. IlocTaBieHa rpaHHYHA 3a[a4a PO3B’SI3Y€ThCS BUCOKOC()EKTUBHIM YHCEIBHUM METOJOM
nuckpetHoi oproronainizauii C.K. I'ogyHoBa.

Posrmsimaerbest  Opyc  MPSAMOKYTHOTO —IONIEPEYHOrO Tepepidy, IO €
MPSAMOKYTHUM  TapaJiefielmine oM, TpU  XapakTepHi  PO3MIpH  SIKOTO
CIiBpo3MipHi. bpyc BimHeceHM 10 AeKapTOBOi CHCTEMH KOOPIHWHAT i 3aiimMae
o0nacte TpuBHMIipHOTO mpocTopy Q =[0,1]x][O0, hy]1x[0,h,] . Hanpyxewo-
nedopMoBaHMi CTaH Opyca ONMCYETHCS DIBHSHHSAMH ITPOCTOPOBOI 3ajaui
Teopii MPYKHOCTI, SKi MOKHA 3amucaté y (GopMi CHCTEMH IU(epeHIiaIbHUX
PIBHSHB B YAaCTMHHHMX HOXIJHUX IEPHIOTO MOPSIKY BiJHOCHO KOMIIOHEHTIB
Bekropa nepemimens U,V , W i TeH30pa HalPYKeHb Gy, Ty, Txzs Oyys Tyz: Oz -
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TyrU =pU, V' =pV, W =pW; A,u - koedinienrn Jame, X,Y,Z -
00’eMHI cmiHM, B PIBHAHHSAX BpPAxXxOBYETbCA 3aKOH MAPHOCTI JOTHYHHUX
HAIPYKEeHb.

Ha xoxHiif 3 mecTH TpaHUYHKUX TUIOMIMH PO3IIISAAI0ThCS TPaHUYHI YMOBU
3arajJbHOTO BUTJISTY
(puc. 1), sKi IO3BOJSIIOTH y - g
posrisiiaTh  KiHeMaTH4Hi,

CTaTHYHI Ta MiIlIaHi YMOBH. W(x.y.h) V(x.y.h)
Kokiia Touka somimmix 2 | q;—7t N

e N
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rpaHeil Opyca mpuKpiruieHa UGe, v, )X ar
bi o) BIAMOBIMHOI  TOYKH 5
OTOUYYIOUOTO  CepeIoBHIIA g
TpbOMa TIPYXKHIMH a5
CTEPKHSIMU 3a/1aHO1 Ulx.0.2)
skopetkocTi . Ilsg Touka %
OTOUYYIOUOTO  CepeIoBHIIA

MOXE  3MillyBaTHCi  Ha i :
3amaHi TepeMimeHHs Ay -
TPHOX KOOPIWHATHUX X
HampsiMkax. o  Toukm
30BHIIHLOI Tpani Opyca
MoXe OyTH TpUKJIalIcHe PO3MOAUICHe HaBaHTaxkeHHA ( . g BCix BeNWYWH,
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=

Puc. 1. YMOBH 3aKpiluieHHs Ta HABAaHTKEHHs Opyca

0 VBIAIYTh IO TPaHUYHUX YMOB, NPUHHATO TO3HAYCHHS 3a JOMOMOTOIO
TPBOX 1HIEKCIB, AKi iIeHTH(IKYIOTh I'paHb Opyca, B TOYKax SIKOI Ii BEIMYMHU
PO3TILIAIOTHCS.

[epmmii HUXKHIN IHICKC BH3HAYAE BiCh, SKOI BH3HAYAETHCS IS BEIUUMHA,
JIpYTUN HIKHIA 1HAEGKC BU3HAYA€ HOPMAIb IO BINIMOBITHOI TpaHi, BEPXHIii
iHgeKc s TopieBux rpadei 0 abo | Bu3Hauae rpaHb 3a il KOOPIAUHATOIO IO
oci OX , mrs 60KOBHX TpaHel + ab0 — BiANOBiAae 3HAKy 30BHIMIHBOT HOPMAJIi
Ha [id rpaHi. Ha BciX TpaHAX IOAAaTHI HANPSMKHA HAaBAaHTAXCHb Ta OCAIIOK
CHIBIAJAIOTh 3 JOJATHUMH HAPSIMKAMH BiIIOBIIHUX OCEH.

BignoBinHi rpaHUYHI YMOBH BUILUIMBAIOTH 3 PIBHSHB piBHOBaru (puc. 2) i
TOMY € IPUPOJTHUMH T'PAaHHYHHMHU YMOBaMU. BOHM MarOTh BUTIIS;

npu X=0
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U (0,Y,2) = 0,4 (0,Y,2) = rg A% (¥, 2) + 4% (Y. 2),
oV (0,Y,2) — 1, (0, Y, 2) = gAY, (¥, 2) + dy (¥, 2),
W0, Y,2)~ (0, ,2) = rp A (¥, 2) + A5 (¥, 2),
npu X = |
U (1Y, 2)+ 0,5 (1, Y, 2) = 1 A (¥, 2) + Al (1, 2),
oV (1, Y, 2) + T (1, Y, 2) = 1AL (Y, 2) + Ay (Y, 2), ®)
(LY, 2)+ T (1, Y, 2) = Th AL (,2) + O (Y, 2),
Ha GokoBuX rpaHsx:
mpu y=0
ryJ (%,0,2) =1, (X,0,2) = 1 Ay (X, 2) + 0y (X, 2),
rwV(%,0,2) —c,,(%,0,2) =1y A (X, 2) + 0y, (X, 2),
TyW(X,0,2) —1,(X,0,2) =1, A% (X, 2) + 0y (X, 2),

npu y=h,y
U (% 0y, 2) + 1, (% hy, 2) = rg AL (X, 2) + 0y (X, 2),

+

rV (x.hy,2) +o,,(xh,2) =1y AL (X 2) + 0y, (X, 2),

TAW(X Ny, 2) + 1, (X hy, 2) = 1y AL (X, 2) + 0y (X, 2),
mpu z=0

rU (X, ¥,0)—1,,(X Y¥,0) = AL (X ¥) + O (X, ),

2V (X ¥,0) =1, (X, ¥,0) = 1 ;AL (X Y) + Ay (X, ),

r2V (X Y,0) =6, (X ¥,0) = rzAZ (X y) + Az (X, Y),

npu z=h,
U (X, Y, hy) + 1,0 (X, Y, h,) = oA (X, ) + G (X, Y),
r;zv (X! y! hZ) + Tyz(xa y! hZ) = r;ZA;r/z(X! y) + q;z(xv y)! (4)

+

rz;W(X! Y, hz) + GZZ(X, Ys hz) = rz;Azz(X' y)+ q;z (% ).

Skmo B sKkomych i3 cmiBBigHOmeHb (3), (4) mokmactm =0, TO
OTPUMAEMO CTaTHYHY TpaHWYHy YMOBY, a TIpH [ —co yMoBa Oyne
KiHeMaTH4YHOO, AKImo X I #0, To ne Oyxe Mmimana rpaHudHa ymoBa. I[lpu
YUCENbHIN peai3allii rpaHiYHUX YMOB Ha TOPISX TPaHWYHI YMOBH HEOOXiITHO

MIEPETBOPHUTH, MOTUIMBIIM KOXKHE i3 cmiBBimHOMmEHb (3) Ha V1+ r2 , ner
PO3IJIAAa€EThCA i3 BIAMOBIAHMMHE iHIeKcamu, Hanpukias (5):
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Puc.2. [lo yMOB piBHOBaru Ha rpaHsx

Came 1151 TpaHUYHAX YMOB y TAKOMY BUTTISIII HE BUHUKA€E YCKJIAJHEHb TIPH
TPaHUYHOMY HIEpEXOi r)‘; —>0.

Jnst po3B’si3aHHs rpaHu4HOT 3a1a4i (1) — (4) MPONOHYETHCSI CKOPUCTATUCS
KOMOIHOBaHMM TMiIXOMOM: HAa MEpIIOMYy €Tali 3HWXKYETbCS BHUMIPHICTH
TPaHWYHOI 33/1a4i 10 BOX KOOpAMHATAaX, a Ha JPyroMy - pelyKoBaHy 3a/ady,
ska OyJe TPaHWYHOIO 3a/auero Ul CHUCTEMM 3BHYAMHUX IuQepeHIianbHIX
PIBHSIHB, DPO3B’SI3yBaTH YHCEIHHO 3a JOINOMOrOI0 €(EeKTHBHOIO YHCEIBHO
cTifikoro Metony auckpeTHol oprtoroHamizanii C.K.I'omynoBa. [[yis 3HIKCHHS
BUMIPHOCTI BHXINHHX pIBHSHb IO JBOX KOOpJAMHATaX, a caMe 10 y Ta Z
CKOPHCTAEMOCSI 1Ie€I0 METOJy IpsSMHX, y3arajibHeHoro B poboti [1].
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Posbusatoun Bigpisok [0,hy] na (m-1) oxmakoBux AiNAHOK, OTPHMYEMO M
TOYOK, BKJIFOYHO 3 JIBOMa IPaHUYHUAMH 1 Yyepe3 KOXKHY TaKy TOUYKY MPOBEIEMO
M IUTOLIHH, HapalelbHuX KoopauHatHii miommui XOZ . AHaIOTiY4HO Yepes
n Ttouok Ha Bigpisky [0,h,] mpoBememMo N mIOMMH, mapaJeIbHHUX
koopauHatHid TwrommHi XOZ . VYV meperuHi NHHMX IUIOMIMH YTBOPHOETHCS
CYKYIHICTE MX N MpsMUX, TapaienbHux oci OX .

YV KOXHOMY TOTnIepedyHOMY Tiepepisi Opyca MaeMo ciTky 3 Mx N Todok. Ile
Jla€ 3MOTY BH3HAYUTH Mx N 0a3uCHUX (QYHKLIH, KOXKHA 3 SIKMX € JTOOYTKOM
Vik (V:2) = 9 (Y) - ¢ (2) , ne dynxuii ¢;(y) Busnaueni B pobori [1], a dpynkuii
¢ (2) - ananoriuni ¢yHkuii, TiNbKK 3ayexHi BiJ koopauHaTH Z OCKUIBKU
dymxuii i (Y, 2) usnaveni na npsamoxytanky [0, hy]x[0,h,] i€ noGyrkamu

nBOX (DYHKIIH OfHi€el 3MIHHOI, TO PO3TJISAAAIOYN TIOABIHHI 1HTETpadd 3 IUMHU
GyHKIIIMHE, K TOOyTKaMH JBOX MHOXXHHKIB Y IIIHTETpATbHHUX BHpa3ax,
HEOOXiTHO 3a3HAYUTH, IO I1i TTOJIBIHI IHTETpaH OOYNCITIOIOTHCS SIK IBOKpPATHI
— CHOYATKy II0 OAHIH 3MiHHIH ( HampuKiIan Y ), a MOTIM 1o iHmIii. OCKiNBKH

3aCTOCYBaHHS METOJUKH 3HWKCHHS BHMIPHOCTI, PO3BHHEHOI B poboTi [1]
OB’ sI3aHe 3 1HAEKCHOI0 (POPMOIO 3aITHCy, a TYT 3HWKEHHS BUMipHOCTI Oyie 1o
JIBOX 3MIHHUX, TO IJIS 1HJEKCIB, ITMOB’SI3aHUX 3 0a3UCHUMH (QYHKIISIMH I10
KoOpAauHaTi Y, OyZeMo BHKOPUCTOBYBaTH iHAekcu |, j,o,B,y, sKi

3MIHIOIOTHCS Bifl 1 10 M, a s iHAEKCIB, OB’ I3aHUX 3 0a3MCHUMHU (QYHKITISIMHU
0 KOOpAWHATI Z — I1HIEKCH k,|,8,77,9 , 110 3MIHIOIOTECA Big 1 g0 nN.

Ockinbky 0a3ucHi (DyHKIIT HE OPTOTOHANIBHI, TO HEOOXiAHO BUKOPHUCTOBYBATH
METPHYHI TEH30pH, NPHYOMY L€ MOXKHAa POOHMTH IO KOOpAWHATaM Y Ta Z

OKpEMO. TOMy BU3HAYUMO I_[i TCH30pH:

JIBi4i KOBapiaHTHUIA METPUYHUH TEH30D
h

gj = (@i (), 0;(9) = [ 0 (v)-0;(y)dy,
0

Ta JIBiYi KOHTpaBapiaHTHHMH MeTpuuHui Temsop @", O BU3HAYAECTHCA

CITIBBIIHOIIIEHHIM
ij i
(gJ . gj(x) = 8~a!

ne 6!& - cuMBOJI KpoHekepa, abo Milanuii METpUIHUHN TEH30p. AHAIOTIYHO:

I"'Z
9 = (0 (2.9,(2) = [ 0 (D)0 (Ddz, g : (g% - g),) =5
0
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Tyr 1 pgami 1o iHAEKcaX, MO0 MOBTOPIOIOTHCS, TepeadadacTbes
migcyMmyBaHHSI. By1eMo TakoK BHKOPHCTOBYBATH MATPHIIL:

Iy} = (@i (¥).0(2) by} = (0 (2,01 (2).

Jie IITPUXOM TI03HaYCHO MOXIHY O BiAMOBIAHIN KOOpAMHATI.
BukopucroByroun nani MOHATTS KOE(IIiEHTIB Ta MOMEHTIB BiJTHOCHO
BUOpaHNX 0a3MCHHMX (QYHKLIH OynemMo pO3pi3HATH iX IO KOOpAMHATI Yy Ta
KOOpAMHATI Z 1 TO3HAa4YaTH BiINOBITHO pPO3TAlIOBAaHUMH IHJICKCAMH —
Koe(ilieHTH (KOHTpaBapiaHTHI KOMITOHEHTH) IT03HAYa€MO I1HIEKCaMH Bropi,
MOMEHTH (KOBapiaHTHI KOMIIOHEHTH) II0O3HAYa€EMO IHIAEKCAMH YHH3Y 1 Tak
OKpEMO 110 KOOPAMHATI Y Ta KOOPAUHATI Z .
[ToMHOXUMBIIM cKansgpHO Tmiepiie piBHSHHSA cuctemu (1) Ha OaszucHy
Oyuxkuio v, (Y, z) 3a npaBuaoM:
h, hy
ik
(F Y. 2wk (%.2) = [ ([ 1(xy.2)- 01 (V) 9 (D)dz = *(x),
0 0

MOMiYaeMO, IO Ii BHUKJIAJKH CKBIBAJICHTHI IOCIIJOBHOMY 3aCTOCYBaHHIO
MEPETBOPCHb TI0 OJIHIA KOOPOWHATI, sKi JocmipkeHi B [1]. Y pesymbrarti
OTPUMYEMO:
dUIk p' 7\, 6
Oyik — bV 'k - By (6)
dx  A+2u 7»+2p A+2u
Ockinbky 0pU IHTErpyBaHHI BHUpa3iB 3 MOXiTHUMHM IO Y Ta Z

3’SIBISIIOTBCS 1HIEKCH PI3HOTO PIBHS, TO HEOOXiZHO MOOYMyBaTW DIBHSHHS 3
. . . . *
HEBIIOMUMH, SIKi MalOTh OJHAKOBY CTPYyKTypy. Ockimpku miBopyd U;, (X)
OTpUMaHe B MOMEHTaX Mo Y (HWKHIH iHAeke i) Ta Z (HWKHIH iHgeke K), To

HeoOXxiqHo, mo0 yci HeBigoMi OyiM B MOMEHTax Mo 000X iHJeKcaX. 3 Li€ro
METOI0 3aCTOCYEMO OIEpaIlif0 OMYCKaHHS IHACKCIB 3a JOIMOMOTO JBidi
KOHTPaBapiaHTHOTO METPUYHOTO TEH30pa. Y pe3ylbTaTi OTpUMAEMO:

dUlk | joyg A *
- - . 7
Tk T Ve W )
AmHanoriugo OTpUMAEMO 1IC IBa plBHﬂHHH
dVi
ja

dx QJ U (8)

awg _
- 9

HacrtynHi Tpu piBHsSHHS cuctemu (1) craTndHi. 3HWKEHHS BUMIPHOCTI ITHX
PiBHSIHb Ma€ Jesiki 0COOIMBOCTI — IO HUX BXOZIATH MOXIiTHI BiJl HAMPYKEHb 11O
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KoopAWHAaTax Y Ta Z (3a SKUMH ie peayKyBaHHS), TOMY Oe3mocepemHe
00YHCIICHHS BiAMOBIIHNUX IHTETrpasiB TakK, SK 3pOOJICHO JUIA MOXITHUAX 10 Y Ta
Z Bijg mepemiimieHb, HempuiryctTuMe. TyT HeoOXiTHO 3aCTOCYBATH iHTETPYBaHHS
JacTHHAMH, 100 moximHa mo Yy abo Z mix iHTerpanoM Oparnacs Bix 6aznucHOi
GyHKIIT, a MOTIM A 00YHMCIIEHHS 1HTerpajia BiAOBiTHE HANPYKSHHS MOYKHA
PO3KIacTh 1o 6a3ucHUX (QYHKITSX. Y pe3ysbTaTi TAKUX il OTPUMAEMO:

doik Yo " |
Fz_['fxykq)i () [L—bjifxy.k]—[szi(Pk(Z) (|)—hkazi. 1- X (10)

OCKIUIBKH:
h,

Toyk (X Y) - 95 (Y) (Ij = Toyk (X Py ) - 91 (My) = Ty (%,0) - 9 (0),

a
1 sxmo i=m 1 sxmo i =1
(Pi(hy)z{o . .,<pi(0)={ . .
, TIPY HIOUX | 0, mpu iHmWX |
1 BIATIOBiTHI CHiBBiTHOIICHHS MarOTh Micue 11 ¢ (N) Ta ¢ (0) , To
_TXy'lk _sziil
hy 0 h, 0
TV oY) | =] | ni(x)-e(D = = |
0 0 0 0
1:xy-rl?' Tx2|m

e MO3HAYHMO rxy,l[( = Ty (%,0), th,T' =Ty (X hy), rml =T, (%,0),

T =T (1)
3 rpanmuHmx ymoB (4), momHoxyroun ix Ha @(y) abo ¢ (2) Ta
IHTErpyIOYH IO BiAMIOBIHINH KOOPIUHATI, 3HAXOAUMO:
Tk (%) = FgU K () = g Ay (%) = B (¥),
Tyk (0 = =TgU 17 () + N A () + Qi (9,
Tir () = LU () = 1A (X) — G (X),
T (X) = ~1UTT (%) + 16 AL (X) + O (X).
BpaxoBytoun, mo r-U = U ta rA=r A , SKIIO MO3HAYUTH
* r

r=—,a VU =pU, A =A-p analorivHo s BCiX NEpEMIlIeHb, TO
u

octato4Ho piBHAHHS (10) Oyzae TakuM:
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*_ U*lk +r*;z U*Il

Y
do 0 i |
ik . . |
ar v O + b5 Tk + i Tois — X =
My U+ U
My Ak +T e A i || Ok + O
0
0 0

wy o wy % . N
My Akt e A | | Ok + S

Ormyckaroun BepXHi iHAEKCH y BCiX HEBIIOMHUX, OCTATOYHO OTPHMAEMO:

*

My 9 U+ g U
0
do. . ' I X
d;lk = : +bji gja‘cxyak + lqu 8'txzis = Xik» (11)
0

*+ mj * *4 nl *
Ty 9 Uk+re g Uy |
Je X, HMO3Ha4eHO CyMy BIJIbHMX YJIEHIB.

AHanoriyHo 3 JBOX OCTaHHIX piBHAHBb cucremu (1) oTrpumaemMo 1Ba
TEH30PHUX PIBHSIHHS:

*_ 1j * *_ 1 * 7]
My 0 Vi+r -9 -V
0
dTXyik _ : b jou le V
o : +b5;9" oy + BT Tyze — ik
0
* i * *_ ] *
LTy 9™ Vie+r g™ V|
M ox_ 1j * *_ 1l P
My g Wy +r,-g W
q 0
Txzik : j I =
dx)? = : +bji 97T ok + Bk “04; — Zik
0
_rbzry ng Wj*k +r*JZrZ .gnl V\/I:_

J€ IIO3HAYCHO:
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r;,y-A;,ka;,Z-A;j q;ykJrq;Zi
0 0
Y =Yg + : + : ,
0 0
_r;y~A;yk+r§Z~A;j_ _q;jyk+q;zi_
r;y~A;yk+r;Z-A;j q;yk+qui
0 0
Zy =Zy + 5 +
0 0
L7 Aot T 2 A | | O + Gz |

Jlo mux ABOX PIiBHSHB aireOpaidHO BXOMATH MOMEHTH HAIPY)KECHBb Oyy»
Sz Tyzs SIKI MOXXKHA BUKITIOYUTHA 3 [WX DPIBHSAHB 1 TOAI MU OTPUMAEMO

3aMKHEHY CUCTEMY. 3 II€I0 METOIO MPOIHTETPYEMO TIEPIIi BA CIiBBiIHOIMIECHHS
(2), sx e podUIOCh IS no6yz(0131/1 piBusHb (7), (8), (9):

}\, dU }\.+2}l H *

O yyik —;d—;k " — gV + bk|9 e »
AU A g x+2u

G zik :E—d;k +;hjgmvak S by 9w

Uik

Bukmowaroun 3 1uX piBHSIHB , 3a JjomomMororo piBHAHHS (7)

OTpHUMaeMo anredpaiyHi CIiBBIJHOIIECHHS:
A 40 +)

Cwik = Gk + gl ,
yyik At 2u xik A+ 2u t\]g ak T 7»+2 Qd Is
A 2\ i AA+p) lexn
O ik = Oyik + gV, +—2 W a
zzik 7»+2u xik k+2uhjg ak }”+2H bklg e ()
BinnosigHe criBBiHOWCHHS 111l Ty, OTPUMYETHCA 6E3M0CEPEHBO:
Tyzik _hjg k+b><l Vig - ()

Bukimouaroun Gy, Ok, Tyik 3 OCTAHHIX [BOX TEH30PHHX

JudepeHIianbHUX PiBHIHb, OTPUMAEMO!
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*_ 1j * *_ 1 *
My 07 Vi +r 3097 Vi
dr 0 A(h+p)
xyik : +u jou oy s*
= : +———b b V., +
dx }\'+2H jlg (xﬁg vk
0
* I *
;y ng V]k+r yz gn 'Vil i
| * 7\, H | *
+,g" b, 9" ie+“2Hb,-ig°“bK|9£Was+ (12
[ jay s j vi
+hy g StqngOLWocs + o+ 20 bjigajo_qu —Yik,
w9 W+, gt W
Atk _ O +b jabkl loy* By |sq joy* 4
dx - O jig 9 Ve 7\’_’_2 g J oe

*t m * *4 nl *
My 97 Wye+r .97 -W,

+b;;91%b,s GPW + ( “)q 0"°h, g'""'W), +

*

XE}LZH B8 oy, — Zik - 13

Cucrema pospaxyHkoBux piBHAHB (7) — (13) € 3aMKHEHOI CHCTEMOIO
Mx Nx 6 3BUuaifHUX audepeHmianbHIX piBHAHb. BoHa oTpuMana B 3aranbpHii
dbopmi, MO HE 3aJEKUTh Bil BHUOOPY KOHKPETHOI KIJBKOCTI TPSIMHUX TIO
KoopamHati ) Ta xoopamHati Z. Taka ¢opma piBHAHB AO3BOJISE TOOYIyBaTH
e(heKTUBHHI aJITOPUTM ITOOYIOBH iX PO3B’SI3KiB.

[[To6 BUAITUTH €TUHUA PO3B’SA30K IIi€i CHUCTEMH, HEOOXITHO 3amaTh
TpaHW4Hi YMOBH. | paHUYHI YMOBHU B 3araibHiil GopMi OTpUMaeMO 3 BUXiTHHX
rpaHnYHUX yMoB Ha rTpanunsx X=0, ta X=|. OCKkiIbKH I YMOBH €
anreOpaiYHUMHK CITiBBiIHOIICHHSMHU, TO MOOYJ0Ba BiAMOBITHUX pPETyKOBAHHUX
YMOB BHKOHYETHCSI JOCHTH MPOCTO. JIJIsl 1IhOTO KOXKHA 3 TPAaHUYHUX YMOB (3)
MHOXHTBCA Ha @ (Y) Ta Ha ¢y (2) Ta inTerpyerbes no obnacti [0,hy]x[0,h,].

YV pesynbrari OTpUMyeEMO MxNx3 TpaHWYHI YMOBH Ha KOKHOMY KiHITI
BijIpi3Ka BU3Ha4YCHHs piBHAHB (7) — (13):

npu X=0
0y * *0 A*0
I’xink (O) _Gxxik(o) = I’ A xik T qXXIk’
r°\4k(0) ~ ik (0) =1"0x ik +qyxik, (14)
k(o) Tz><|k(o) - r |k +qzx|k

npu X = |
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Bk (1) + G0 (1) = 15eA i + G

Vi () + Ty () = 1A i+ i (15)

Wi (1) + T (1) = 175 A i + Ol

Po3pobsieno anroputM 1OOYTOBH O3B SI3KIB  CHCTEMH  3BHYaHHHX

nudepenuiansaux piBHsHb (7) — (13) 3 rpannunumu ymoBamu (14), (15) 3a
JIOIIOMOT010 BUCOKO€()EeKTHBHOTO cTilikoro uncesnsHoro merony C.K.['onyHoBa,
peanizoBaHMil y BUINISAI NPOTpaMH, HANMCAHOI AaJTOPUTMIYHOIO MOBOIO
FORTRAN mist [IEOM. Po3B’s3aHO TecTOBi 3amadyi, sKi MOKAa3ajld BHCOKY
TOYHICTh Ta €(EeKTHBHICTb pO3pOoOJIeHOro KoMOiHOBaHOro Mmertomy. Jleski
pe3yIbTaTH MMOKa3aHi Ha puc. 3 - 6.

L
0 z 0.25L 05L 07

=,
e —

— e

|
\
|
.

Puc. 4. Ilepemimenns B nepepisi 0.25L (mepeminieHHs B HAIPSIMKY oci Z,
30unbIeHi B 20000 pasiB)
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Puc.6. Iepemimenns B mepepisi 0.5L (mepemimiensst B HanpssMKy oci Z, 36insieni B 20000 pasis)
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Cmankesuy A.H., Yuoupskos B.K., [llkenés JI.T.

METO/I IPSIMBIX B IPOCTPAHCTBEHHOM 3AJAYE TEOPHUM YIIPYTOCTH
MeTonyka TIOHIDKGHHS Pa3MEPHOCTH YpPAaBHEHHH IUIOCKOM 3afadydl TEOPHH YIPYTOCTH C
MOCNEAYIOIIUM  pEeLIeHUEeM OJHOMEpPHOW rpaHuyHoi 3amaun  Merogom C.K. ToxyHosa,
IpeuIoKeHHast B pabote [1], pacmpocTpaHseTcs Ha TpeXMepHyIO 3amady. Bce mpeobOpasoBanus
CYIIECTBEHHO HCIIONb3YIOT HHJCKCHYIO ()OpMY 3aIMCH, TEPMHHOJIOIHUIO U OCHOBHBIE (DOpMalIbHBIC
MPUHIMIB TCH30pPHOTo HcuucieHus. [lomydeHa cucTeMa pelIalomuxcs OXHOMEPHBIX YPaBHEHHH
U TpaHWYHble YClOBHA oOmero Buiga. IlocraBieHHas TpaHMYHAs 3ajada  peEIIaeTCs
BBICOKOA()(DeKTHBHBIM YHCIECHHBIM METOJO0M JHUcKpeTHOH oproronamm3anuu C.K. ['ogyHoBa.

Sankevich A.M. Chybiryakov V.K. Shkelov L.T.

METHOD OF LINESIN SPATIAL PROBLEMSOF ELASTICITY THEORY

Method's of reducing equations dimensional plane problem of elasticity theory with subsequent
one-dimensional solution of the boundary problem by SK Godunov suggested in [1] applies to
three-dimensional problem. All conversions essentially use an index entry form, terminology and
basic principles of forma tensor calculus. A system of decision-dimensional equations and
boundary conditions of general form is obtained. Posed boundary problem is solved with a highly
efficient numerical method of discrete orthogonalization SK Godunov.



