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TexHUK MeXaHMKAa MAIIFYJ0TJIAPH/Ia Macajaa equil
yCayoueéTu

AObmyxakum HurmaroBuu AGyiacs
TomkeHT naBiat negarornka yHUBEPCUTETH

AHHoTamus: Makonajia KelNTHpWIraH Macala Kypc MIUIapuHU Oakapuiuja
[03ara KejaJural XaTOJUKIApHU OJAMHU OJIMII YYyH KEJNTUpHIraH Oynu0, yHaa
KeTMa-KeTIMK MaBxkyZ. OJIuH Macajna MIapTHAaH copTaMeHT Oyiinuya maciirad
acocuia rpa@uk YnM3nub oJMHUO KEHUH KyHuaa KeATUpUIrad Xucod kutoonap Oyiinua
amaJra OmHpuIaIn.

Kanur cy3nap: mBennep, copTaMEHT, HUHEPLUST MOMEHT, CTAaTUK MOMEHT, OOl
VKJap, KapIIMJIMK MOMEHTH, UHEPLHUS pPaauyCH, TEKUC LIAKIIap, OFUPIUMK MapKasu,
UXTUEPHUM TEKUC IIAKIHUHT UHEPLUS MOMEHTH

Methodology of problem solving in technical mechanics classes

Abdukhakim Nigmatovich Abdullaev
Tashkent State Pedagogical University

Abstract: The problem presented in the article is presented in order to avoid
errors that may occur in the coursework, which contains a sequence. First, a graph is
drawn based on the scale of the assortment based on the condition of the problem, and
then the following calculation is made according to the books.

Keywords: sleeper, sortament, moment of inertia, static moment, principal axes,
moment of resistance, radius of inertia, flat shapes, center of gravity, moment of inertia
of arbitrary flat shape

bepunran Texuc makmnap kecumu yuyH mBesuiep Ne 5 Ba mBemnep Ne 6, 5
acocH/ia COpTaMeHT Oyiin4a KuiiMaTIapHu KajBaji-1 qaH oqub MacallaHd e4yaMus3.

Kansain-1
Ymuamnap, MM Kecum 7, W, i 5, g, W, £y z
Ne F03acH,
h b d t o2 cMm 4 cMm3 cM cMm3 cm4 | cM3 cM M

5 50 32 4,4 | 7,0 6, 19 22,8 | 9,1 | 1,92 | 5,59 | 561 2,75 0,95 | 1,16

6,5 | 65 36 4,4 | 7,2 7,51 48,6 | 150 | 2,54 | 9,0 8,7 3,68 1,08 | 1,24
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[Ipokarnu mynaT mBesiep pacm-1
y [Isemtepnap (I'OCT 8240-72)
2 h-6ankaHuHT OaTaH U

e b- GankaHUHT SHH
d-GaJyika IeBOpH KaJTUHIIUTH
t-TOKYaHUHT ypTa KaJTWHIUTH

|-uHepIyst MOMEHTH
W-Kapuimiauk MOMEHTH
I-dHHEpLHS PaJnyCH;
S-CTaTUK MOMEHT

Eumm: 1). ABBaio ImBe/iepiapHd MaciiTad acocujga 4m3u0O onub yiapra
Epaamun VKmap Xy HU oxolnamrupamui(l-pacm).YMyMmuid o3aHH Xy YKiIapra
HUCOATaH CTAaTUK MOMEHTIApPUHM aHUKIaiMu3.CYHTpa IIaK/UTAPHUHT CUMMETPUS
MapKazJiapuJaH OFUPJIMK MapKa3uHU TONMMO ONuMO, yMYyMHH OFUPIMK MapKaszu
KOOpJIMHATaIapuHu Xucob6sad unzmaga C Hykranu Oenrunabd onamus. X¢ , Ye.

¥
b;
Z
T 7 ]
/,////ﬁ;l_zg_‘_é,
lo
e
N o A
N Ll
TU, N =
N ! \\
B\ B
X
1-pacm

1) Ymymuii rozamu tomamms. ) F = F/'® + FJ'® = 6,19 + 7,51 = 13,7 cm?
YMYyMHH 1032

X yKkKka HucOaTaH CTaTMK MOMEHTIap. TeKHC IIAKIJIApHUHT CTaTHK
MOMEHTJIAPUHU TOMUIIIa TEKUC MIAKIHUHT [03aCHAaH KOOpAHWHATa YKurada OyiraH
macoda Tymryrunagu (2-pacm). X Ykura HucOaTaH cTaTUK MOMEHT S, = [ydA.V
VKura HucOaTaH CTaTUK MOMEHT Sy = f xdA.

h
Sy°t = F"- (71 + bz) =6,19(2,5 + 3,6) = 37,759 cm®
Swe2 = FuB(ph, — z,) = 7,51(3,6 — 1,24) = 17,723 cm3

[@her |
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2-pacm
X Vku Oyiinya yMyMuil CTaTUK MOMEHT Kyiujarura TeHr:
Sy = SyBl 4 B2 = 37,759 4+ 17,723 = 55,4826 cm3
VY ykka HrcOaTaH CTaTUK MOMEHTIIap
S}L,LIBl =F{®l. 7, =6,19-1,16 = 7,1804 cm®
S;J,JBZ =Fy®% .7, =17,51-1,24 = 9,3124 c™m3
Y yKku Oyiinua yMyMHU CTaTUK MOMEHT KyWHJlarura TeHr:
Sy = S}L,”Bl + S;,“BZ=7, 1804 +9,3124 =16, 4928 cm3
2) OfupauK MapKa3uHU HIBEUIEPIAPHUHT OFUPIUK MapKasjapuaaH YTKa3UIraH
épnamun XY ykiapra mucOaran tomamus:Sy = Y- (F{"® + F)"®), 0y epman ymymuii

S

TEKUC MAKJIap KECUMHU YUyH Y OFUPJIMK MapKa3u KOOpauWHaTacu Y, = (FTXF”JB) =

1 2
55,4826
= 4,049 cm
13,7
Sy = Xc(F{"® + F}"®) Oy epnan X OFMpPIMK MapKa3u KOOPAHHATACH
S 16,4928
Xc = L = — =1,2038 cm
C 7 (FmmrE) o137 ’

3) X Ba Y ykiapra HucOaraH WHEPIHUS MOMEHTIIApHUHY XucoOmaimu3 (3-pacm).
WxTtuépuii Tekuc MaKIHUHT HHEPIMS MOMEHTH, TEKHC IIAKJI F03aCHHU KOOpJIUHATa
YKuraya 6ynran macoda KBagpaTura KymaiiTmacu: X ykura mucbaras. J, = [ y2dABa

v — (42
Y yKkura nucbarau J,, = f x“dA
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3-pacm

2
L= I+ (34 ba) F™ + L + (by = 2,) - =
22,8+(2,5+3,6)%-6,19+48,6 + (3,6 — 1,24)*- 7,51 = 343,5576 cm*
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I, = I},“Bl + (Z)?% - Fu& + I;,“BZ + (Zy)% - Fy®
=5,61+6,19(1,16)*+ 8,7 + (1,24)* - 7,51 = 47,2956 cm*

by epoa: hq, by, by, hy 1ap weennepnap yuym scaosan-1 oan onunaou.

4) Mapka3gaH KouMa WHEpUUsS MOMEHTJIapu. TeKHC MAaKIHUHT MapKa3uaaH
KOuMa HHEpHUsd MOMEHTH XY KOOpAMHATA YKJIapu y3apo KUMMaTiapyd Ba 103a
KyIIauTMacH IIAaKIXAA onuHaau. by Kylinaa y3 akCMHHU TONTaH.

Iy = Ix,y, + F{° a1 rag + 1y y +F3®-ay-ay
=6,19:6,1-1,16 +7,51-2,36-1,16 = 64,359816 cm*

By epna: Xuco6IalHi OCOHNAIITHPUI YIyH % + b, = ay; (Z,)? = ag;

b, —Z, = ay; (Z,)? = a, 1e0 oJIcaK Xpcooania YaJIKAILTHK
Oynmaiinu. a;Ba a,(4-pacm), a; Ba a, (5-pacm)
S Aoa
u | v
z 7
A =

4-pacm S-pacm
5) Mapkasuii Ooml HMHEpHUs VKIAPHUHT XOJATHHU aHUKIAWMHU3 Xamjaa &
OypyakHU KyiuO Mapkasui 0ol YKiap u Ba vV VKiaapHu yTkazamus (6-pacm). X
VKHUIaH X Oyp4YaKHU cOaT CTPEIKACUTa KapIik WyHaIUIM OVitnda KysiMu3. YyHKu o=

0, 21° kuiimaT mMycoar.
21 2-64,359816
tg2oc= —L =
l—l,  343,5576-47,2956

= 0,4344; tg2x=0, 4344 Oy epnan x= 0, 210

=9
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6) Mapka3uii 0011 HHEPIHS MOMEHTIIAPHHH XUCOOTaliMMU3:

max Ix+1y

i == i% \/ (Ix —I,)? + 41, dopmynara KuimMaTIapuHH IOKOpPUIArU

XUCO0 HaTKaIapuaan onub ypaura Kynb unkamus. Kyingaru ndoma kenmbd ankam

mox — 355764472956 1 1 [(343,5576 — 47,2956)% + 4 - 64,359816

Ndomanm commanamtupud OXUpru HaTHKaHU TOITAMM3.

1
Iméy = 195,4266 % - - 29,2226 e

I = 195,4266 + 14,6113 cm*
Lnax = 195,4266 + 14,6113 = 210,0379; I,,,;, = 195,4266 — 14,6113 =
180,8153
By epoan I, 4, = 210,0379 cm?; I,;,, = 180,8153 cm?;

Ymymuit rpaduk kypunuil (7-pacm):

b,
ot ’_fr\
Z |

4

7-pacMm
7) Texmmpunr: Iy + I, = Inax + Ipin OyHIaH 10KOpHIa OJMHTaH KMAMaTIapHu
Tenrnamara Kysmus. Tenrmamanu van tapaduna Iy + 1, = 343,5576 + 47,2956
cm?; Tenrnmamanu YHr Tomonuma sca lax + Imin = 210,0379 + 180,8153 cm?;.

YMymnamtupu® TEHTJIaMaHW 4Yaml Ba YHT TOMOHJIApWHU cojumrupamus: 4051,
476=4051, 476. Jlemaxk Macajia TYFpu UIILJIAHTaH.
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