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memup6emoH Kamaamaapoau mawku monzau

KALIT SO’ZLAR nAumanaapHuHe Ky4/1aH2aHAuk 8a dedopmayusiAaHeaH
metall va kompozit xo/1amaapu maokKuk KUJAUHZAH.
qatlamlardan, qatlamning,
Logarifmning  variatsion

printsipi bo'yicha

V36exucron Pecny6ivkacu M3JIaHULIapu/ia SIHTH, €HTUJI
npusugeHTuHur  7-peBpan  [1P-4947 KOHCTPYKLMOH TY3WJIMaJIapHU ApaTHII Ba
dapmoHura O6UHOaH V36ekucron yJapHU MYCTaxKaMJIUTH, OUKPJIUTH XaM/Ja
Pecny6/1MKacCHHUHT PHBOXJIAaHU LI y30KKa  YWJAAMJIMJWTMHUA  TabMHUHJALI
cTpaTerusicuzia OeJruyjaHrad JoJ13ap6 6opacujaru Jo/3ap6 HILIap KaTopura
WJIMUN TaZKUKOTJIap WJIMUN yl6y U3JaHUIIHU KUPUTHUII MYMKHH.
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Oxupru HwaIapAa arpeccuB MyXUT/a
UIJIOBYH  WHUIOOTJIAPDHUHT  KYyPHUJIMII
TY3UJIMaJIapUHU yJIapHU
TAAKUKOTJApU XaM MyXUM Macajajap
ByHra ca6ab xanau

ApaTUIl  Ba

KaTopura KHpaJu.
OW3HUHT HOPTHMH3/A arpeccuB MyXHUTTa
YUJJaMJIM KOHCTPYKLHSAIAP, UHIIOOTJIapra
arpeccuB TabCUpP KWJIYBYU KHUCIOTAJIAp
HIIKOp Ba GOIIKA KUMEBUM 3pHUTMaJIapHU
CaKJIOBYH pe3epByapJiapHU
YUKapaJuraH KOpXOHaJapUMH3 XaJd KTl
sMac. MeTass mIacTHHa Ba KOOHKJap,

170010 16}

IIYHUHTleK aWpUM arpeccuB MyXHUTra
MLIJIOBYM TEMUPOETOH IJIMTAJAp XaMm/a

KYpUJIUII Ty3uJMaJjapu MabJIYMKH
KHCJIOTa, HILKOP Kabu arpeccuB
MyXWUTJapra uujlaMmcus Oyaagu SbHU
KOoppo3usra y4ypail HaTHXXacuja Y3UHUHT
MyCTaXKaMJIMTUHU Ba Y30KKa
YUJAMJIMJIMTUHU ~ UYKoTagu. Kypuaui

Ty3WJIMaJlapyuHU KOMIO3UT KaTJaM OujaH
ypajiraHza Ba
arpeccuB MyXWUTTra YU/AAMJUJIWUTU OPTa/U.

MyCTaxKaMJIaHTaH/[a
Kom6uHanuasamrax MeTaJLl
TY3WJIMaJIapMHU 0K KYTapHIll Ba arpeccuB
MyXUTra 6apzou 6epulld KOOUJIHATIApU
6up KaTJaMJM MeTa/Jl Ty3uJMajapra
HUcCOaTaH aHya 0OKopu Oynaau. llynpan
KUJINO,

IOKJIapHU
MyCTaxKaM,

TallKU
6eMasionn  KyTapa

Y30KKa
arpeccMB MYXWUTra YHUAAMJWK HUKTHUCOAUU
KUXATAAH  caMapaZiop  Ty3WJIMaJlapHHU
XOCUJ KWIMUI ymby H3JaHUIZA aCOCUH
MaKca/Ji KHJIN06 OJIMHTaH.

AWHaMHK Ba CTATHK
oJlauraH

yyugaMJM  xaMmja

XyKyMaTUMH3 TOMOHMJAH OyHAal
3aMOHaBHUM KypWJHII Ty3WJMajapyd Ba

1 h?
ey, = (5= ¥)Py(xz + (05D EO

T1

SIHTM KOMIIO3UT MaTeprasljlap K1 MalluHa
JleTa/UlapyuHy  xucobJiam, — JioduxaJall,
CHMHAUl MUIJIAPUHHU 0JIU6 6opUIITa X03UPTH
nauTaa ajJoxyja 3bTU6OD
KapaTuiraH.MKky KaTJlaM/iy IJ1acTUHA Ba
Ko6uKJapHu Kupxros-JIiB rumortesacura
6yiicyHaau f1e6 Kabys KuiaMus [2-4]. Yoy

UIIZA  HUKKHU Ba  Kyn KaTJIaMJIy
Ty3WUJIMAJIapHU MYCTaxKaMJIUK,
YCTUBOPJIUK, xaMza

AedopManuaJaHraHJIMK X0JaTaAapy XamMza
IJIaCTMHAJIAp 3TMJMIIU KYpUO YHMKHJITaH.
[1] C.A.
aHUKJALWITUPU/ITAaH Has3apscura
Kyuuzaaru
KOMOMHaluAIalral
KYpUb6 YMKaMu3.

AM6apryMaHHUHT
acocaH
MKKHU KaTJIaMJIx

IUINTA XHUCOOUHU

yI_II6y HiIga MeTaJlJl Ba KOMIIO3HUT

KaTJamJapJaH ubopaT OyJaraH HKKHU
KaTJIaMJIx KOMOUWHaLUAIAITaH
MJINTaJIAaPHUHT MYCTaxKaMJIUK Ba
nedopMarnusIaHraHIuK X0JIaTJIApUHHU

Kypub YMKaMU3.

BupuHuu KaT/JaM MKKUHYU
MyCTaxKaMJIOBYU KaTJaMJaH Cce3uJapju
Jlapakaja kaTTa ae6 ¢papas kuaamus (h>5).

BupuHun Ba WKKUHYHU
KaTJIaMJIAPHUHT KQJIMHJIUTH IJIUTa 0Yil1a0
JIOUMHUN 1e6 xucobsaliMu3, OUPUHYHU
KaT/JaM MWKKHHYMCUra HUc6aTaH aH4a
KaTTa.

By epna e,, —aebopMalUAHUHT Z
KOOpAMUHATACH OYHYa HUCOUN YY3UIUIIN
xycobra oMHMaugy; e,, = 0; w=w(x, y)

BUpHMHYM OK KyTapyBYd IJIATA
KaTJIaMUHUHUHT CUJDKULI lepopMaluscu
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MKKMHYMU MyCTaXKaMJIOBUM KATJaMHUHT CU/DKULI lepopMalvsCU JIMTa KAJUHIUTH Oyhinda
KyHUJard KOHYHUAT acOCUa y3rapaiu

@ = Yiy_T
e, =(05 + 5 ) 5o,

2 _ Y1 T2
ey, = (05 + 1) g (2)

0y epaa § , h— uviiia ToJiajid Ba MeTaJlJl KaTJ1aMJapUHUHT KaJUHJIUTY;
®; = ®;(x,y) — axTapuiaéTrad CUKULI GYHKIHUSICH ;
7; = 7;(x,y) — ypuHMa KywIaHULLIAP ;
GO, G@ . — 6upuHYM Ba UKKWMHYY KaT/JaMJIapHUHT CHJDKULT Moy uiapu (i=1,2; k=3).
ik ik
Yy KOOpAWHaTajlap KyhuJaru y3rapuil yerapajgapura ara ;
h h
OMpPHUHYM KaTJ/aM Y4yH —SSY =35

2
C. A. AMbGapUyMSAHHUHT aHUKJ/IAUITUPUJITaH Ha3apsICUHU Y10y U3JIaHHUILTA acoc Jied Kaby

KHWJIaMH3.

5 5
MKKMHYM KaT/IaM yuyH — - Sy <-.

'y
h 4

v ¥

MMakun.1
WKKM KaT/1aMJIM KOMOUHALUAMAILTAH [JIMTA.
KoMno3uT 6UpUHYM KaTJaMHUHT Ky4UIIY KyWUJaru KypuHuiaa uboanaHaau:

0 h?
u® = uo—)’—w+(y_— —)CD1+Y( _E)

dx 8 G<1)

1) _ Yh
v = Vo —)’ (T__)(Dl'l' ( _E) G(l) . (3)
Xyﬂﬂl/l H.IyHﬂaH I/IKKI/IH"‘II/I KOMITIO3HUT KaTJIaM yqu

ow

u® = uy— iy, V1(‘—_ 2

6@,
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ow 1 vy
v = v, —Y15+Y1(5—_1

267 G(@),5°

By epma ug= uo(x,y), vo = vo(x,y) —
OMPUHYM KaTJIaMHUHT HEUTpPaJ YKUTra MOC
KeJlaJuraH HyKTaCUHUHT KY4YHILJIApH.

(4)

KaJuHAurujgarn ¢apkK Ba  Ky4JIHMPOK
OMpPUHYM HaBOATJa KyHJAAJAHT KECULIHU
XHco6ra oJIUIIAUP.

TaHreHyuan CUJDKHULILIAP JlorpaHXHUHT BapHalMOH
u® 4@ p@® O _ gayTanuHr UcTaITaH NPUHCUIIUTA acocaH 3JIACTHK
HyKTacy, ¢popmysanap (3), (4) kuaccuk TY3WUJIMaJIAPHUHT MoTeHILaJ
HasapusJadH ¢apKJau VJIapok, yJap Y, SHEPTUsCUHU  KyHUJard  KypUHHUIIJA
MKKHMHYM KaTJ1aM/a Y -Ta YU3UKJIU OOFJIUK, ndopananmus.

ByHUHT cababu KaTJlaMJIaDHUHT
1
u=> [ (6W,e,® + G(l)ygy(l) + T(l)xygxy(l))dxdydz +
1
> fﬂ (J(Z)xgx(z) + O—(Z)ygy(z) + T(Z)xygxy(z))dxdydz +

%fff (Tl €111t Tz Ewzz — ZQW)dS-

JWJIEepHUHI BapHalMOH TeHIJIaMacuJaH
boiiananuo, 6u3 HOMa'bJlyMJiapra
HUcCOGaTaH TYPTUHYU Japakasiu
nuddepeHyan TeHrJamMaaap TU3UMHUHU
oJlaMHU3 W, Uy, Vg, P, Py, T4, T5-

Mucon cudatupa MeTass  Ba
KOMIO3UT KaTJaMJd IUIMTaHU O0JIaMU3.

Vnuamparu TYpTOypYaKap 6yJsiraH

(5)

KBa/JlpaT MJIMTAaHU Kypub YUKaMu3 a = b =
1.2 M.
KaTJIaMJIapHUHT KaJIMHJMKJIapu HaBOaTU

bupunyu Ba VKKWUHYHU
6unan h = 1.5 X 10~2m. Bupsamtupuiran
IJINTQJIAPHUHT  €JIaCTUK  XyCYCHUATJIapH
yuuiapra MyBoduk onvHaau [3,4]. 6, = 0.2
cM

E,® =3.05"10*MIla; E,® =1.88-10*MIla; u® =0.18;

E,® =E,® = 2.1 x - 105 MIla;

u® =0.26;

G,"P =0.49-10* MIla; G,z = 0.31 " 10* MIla;

G, = 0.35° 10* MIla;

W3naHunuiap WyHH KypcaTAMKH, arap
EMUIIKOK KaTJIaMHUHT (YOKHUHT) CHJDKHUIII
MOJYJIN KaTJJaMJIapHUHT CUJDKMILL
MOAYJIHJaH Ce3WJapJyd JapaxkaZa KaM
Oy/ica, UKKM KaT/UlaMJId IJIMTaJapHUHT
MyCTaxKaMJIMTH  Ba  JedopMaluscura
KaTTa Tabcup Kypcataau. (llaki.3)

Gx® =0.81"10°MIla; q=1.

Arap YOKHHUHT  CWJDKMII — MOJYJHUHU
5+10* Mna gan 5 - 10* Mna raya ommpcak,
CTEKJIOIJIAaCTUK (KOMIIO3UT) KAaTJaMHU
Kydyranumusu (0 ?,) 4.45%

(bousra) kamaiuMiiu Ky3aTuiaraH. ByHpaa
MeTaJl1 KaTiaMzaru kydiaanum (¢™,) aca,
10% (dowsra) omiraHJAUryd aHUKJIaHU.
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Enokcuy, enuMHU oncak (G =
0.5 X 1072MIla),
MoaysvnHu 10 GapaBap olmupcak, IIMLIa

YOKHHUHT CHUJIXKH I

TOJIaIA KaTJlaMJiaru KY4YJIAHUITHU

kaMaiiTupasy, abHu 4.45 % ( o), Ba

MeTa/Js1 Katjamzaa yHu 10% ra omupagu.
w(10 2m)

N ®10 *2Mna [J

t o,(103MIIa)

.

ENMmKOK KaTjaM KaJMHJIMTHHMHT HKKH
mapra ysrapumu (( ¢ hy, = 107* g0 0.5 X
10~*M) wuma TosanapAarv KydJaHWLIra
HucbaTaH 4,1% ra ysraptupagu (2, 3-
pacmuiapra Kapasr), x = 0.5a,,y = 0.5b .

_’_——-"'-‘
1~ / a1
12
/-( \
y 7 &
o o o 105 10* 103 R, ()
w(102m)
Py (10" *2Mna
t  o,(102Mna)
-~
12 32 |6
R
e —
x\
8| 2 4
4| 1| 2 \‘ B
\ I »
4 7] 5 5-10 5-102 5-10° 5-10* G,(10*MIla)

llyngah KWauMb, NJAMTAHUHT CHUJDKULI
MOJAYJM KaHYa/JMK KaTTa 0Yy/ca, YHUHT
(6@, 0@,) kyunanum xosaTUra TabCUPH
HIYHYaJUK KaM OyJ1a/ ..
Taxaunnap myHu kKypcatguku, K-
147 snokcua enumugad (( Gy = 0.5 X
1072MIla) EMUIITUPYBYHU KaTJaM
Kasuaaury 10 6apasap gan 10™* raga 1073
MIa) olraH/iary. ) MIUTaHUHT CaJIBUJIUTH

3-pacm

10% ra owagu. YOKHUHT CUJ/DKUALL MOAYJIA
Guik HUHT KaTTa  KuUMaTJapuja
KaTJamJap Ky4YJaHULIMra TabCUp O3
o6ynapu (1% paH kam).

W4ku Ba TalllKy KaTJlaMJapyu KOMIO3UT
MaTepua/ylapJlaH TallKWJ TONraH WKKHU
KaTJaMJUd [JIATAJapHA MYCTaXKaMJIMIH,
febopManusiapyd TEKIIMPUO YMKUJITaHa
W3JIaHULJIAp IWYHU KYPCAaTAUKH, CUJKHUILI
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JebopMalMsCUHU  XWcobra oJiraHjAaru MycTaxkamauru yprtada 10-12% ra
KOMITO3UT KaTJlaMJIM KOMOWHaLMaIalraH OPTTaHJIUTHU AaHUKJIAHIU
KYpUJIUII Ty3UJIMaJapUHUHT
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