CAHOAT POEOTI'IAPMHH !!!!!! | |

TEHT TAMANTAPUHU HYUKAPULL YCNTYBM.

Pe:xa:

1. MaHunyJaATOp XapakaT TeHIJIaMaCuHU
TY3HUIILL.

2. Hxkkwu anstanMa Ba OUp warapjaHMa KanuTMa
KHHEeMAaTHUK KyPTaapaaHd ubopart
MaHHIYJISATOP XapaKaT TeHTJIaMacH.

MyammoJsiu Mmacasiasaap.
4.  XyJoca.

@



- 1. CaHoaT poOoTIapuHU OYFUHJIaDUHU XapaKaT
TeHIJIaMaJIapyuHU JIarpaH:KHUHT 2-TapTHOJIN
TeHIIaMacuzaH oiianannub TOIMHUII MyMKHH;

d(oT | oT
dt\ og; ) oo

Oy epaa, T-cucTeMaHUMHT KUHETHUK €HEPrUsiCH;
° K,-yMyMJIAIITaH KOOPAUHATA;
. Kc-ymymuiaiiras Kydsap.




¢ 12.1-pacm.
» O auHTY Mabpy3aJapuMU31a TaX,/IUI KUJINHTaH

MaHUITYJIATOPJIADHYU XapaKaT TeHIJIaMaJlapUHU
KeJITUPUO UNKAPUIITHU KypalItK.



e 12.1-pacMjia cCaHOAQT POOOTHHITHT XI/ICO!

cxeMacu, ThbHH JUHAMUK MOJIEJIN
KypcaTuJrat. Y0y caHoaT poOOTHU yUyH
yMyMJIalIraH KOOpJAUHHUaTaJIapHU Ka0yJ1
KUJIaMU3:

* (0,-1 OYFMHHUHT y3 YKU aTpoduaa
Oypusuiil Oypuaru;

* C,- 2 OYFMHHUHT 1 0 Y UHTra HUcOaTaH
crynkuInu (3 yku 0yiiiab)

* C,-3-OyruHHU 2 0 yruHra HucOaTaH
CUJIKHIITH.



e YMyMJIaAIIITaH Ky4 MOMEHTH.

‘ M, Mm Ly 4?5

¢ K'z — 2H - HyS -F2-F3-FZ

- Oy epaa, M., - aslaHMa IOPUTTUIHUHT
MOMEHTHU;

: W, - TYKU UITKAJIaHUIII
Koe(P(PUILIEHTH;

: @, -KyTapulll Ky4W;



- I',,I,,I'-2.3 ©6 yFUHJIapDHUHT Ba IOKHUHT OFUPJIUK
Ky4Iapu;

. U ,,C,-UUKU UIIKAJIAHUII KYUYU;

» lllyHuHIIEK K3=®3H—u333

» Oy eppa @, -~-KUCKMYHUHT YHKApUII (CHUJI>KUII)
Ky4H (FOPUTTUY OPKAJIN); .S ,-MUKH
UINKAIAHUII KYy4H.

« MaHUIIy/ITOp KUHETHUK SHEPrusicu OyruHIap Ba
IOKHUHT KHHETUK SHEPTUAJIAPUHU HUFUHANCHUTA
TEHT.

T = ZTi =T, +T,+T,+T
i=1



- KuHeTHK eHeprusiHu xyuco0Jamniia JOKHH
MaTepuasl HyKTa €0, HHepIUs MOMEHTHHH 3Ca,
HKKU IIapaJijies YKJaap TeopeMacuaaH
doligananub, AbHU I0KHU 3 YKUTa HHcOaTaH
MHEPIIA MOMEHTU OFUPJIMK MapKa3uJaH yTITaH
yHTa HucOaTaH MHEPIIMA MOMEHTUTA YHUHT
MacCacHHHU VKJjap opacuaru macodga KBajpaTu
KyIlauTMacuHU HUFUHAMCUTA TEHT Oy1aau

o K =K, +Mmza? (12.2)



» byFUHJIaDHUHT Ba IOKHUHT UHEPIIUA
MOMEHTJIapU YMyMJIAIITaH KOOPAUHATaIap
OpKaJu udoagajaaHca

1. .

Olzz‘]zlgolz;

T, =%(Jzquf+ms'22)

T3:%(JZS+mS§)¢f+%mSS§+%mSS§;
mVC2 m[.z 2 .2 .2]

T, = 5o =18 +(s,+a,) @ + 82

¢ (12.3)



- OJIMHTaH KUMaTJIapHUu 6ab3u
y3rapTupHUIILIap/iaH cyHT (12.1) ra KyHcak
CHCTeMAa KUHEMATHUK SHEPTUACU

T = % {Cblz (Jz, + Jz, + Jz,) +¢p} [mgs;f +m(S, + a3)2]+

+m,S2 + m3(322 + 832)+ m(832 + 822)

* (12.4)



- JlarpaH:k TeHIJIaMacu Oyrr4ya xoCuaaIapHU

aHUKJIaIMU3
ar =0: d_T — (le +Jz, + Jz3)gb1 + [m3332 + m(S3 + a3)2 ]@;
do, doy
%(:—Tj = (Jz, + Jz, + 32, ), + 2M,S, S, + M ST, +2m(S, +2,)S:;
2
. (12.5)
oT dT ‘
s ~0: 5 =(m, +m, +m)S,,;
d( dT <
a(dsjz(mz +m, +m)S,;
C(lj;- = m383¢12 + m(Ss +a, )§”12’
3

T, 1ms,; O (dTJ:(m3+m)§3

ds, dt ds,



- HaTtmxkazia MaHUIYJISTOPHUHT XapaKaTUHHA
ndonanopuu auddepeHruaa TeHraaMmaaap
CHCTEMACHUHHU XOCHUJI KUJIaMU3

o (Jz,+3z,+32,)p, +m,S2p, +2m,S.S, ¢, +

T 2m(83 + a3 )83§91 =My, —,0,;

(m, +m, +m)s, =F, —u,S, -G, -G, -G

(ms T m)§3 _m383§b12 —m(S3 +aj3 )¢1 = F3, _ﬂsss
 (12.6)

» Kesrtupuiub unkapuiarat (8.6) cucremaHu
aHAJIUTUK eauMuHu 0y1nb ¢,,C,,C, 1apHu
aHMKJIalll MyMKUH Oyaazau. MacajiaHu eduMUHU
KOMMOIOTEP UMKOHUSTIapuAaH oiigamanuo
AHHUKJIAII MaKCaZira MyBOPUKIUD.



- HaTtmxkazia MaHUIYJISTOPHUHT XapaKaTUHHA
ndonanopuu auddepeHruaa TeHraaMmaaap
CHCTEMACHUHHU XOCHUJI KUJIaMU3

o (Jz,+3z,+32,)p, +m,S2p, +2m,S.S, ¢, +

T 2m(83 + a3 )83§91 =My, —,0,;

(m, +m, +m)s, =F, —u,S, -G, -G, -G

(ms T m)§3 _m383§b12 —m(S3 +aj3 )¢1 = F3, _ﬂsss
 (12.6)

» Kesrtupuiub unkapuiarat (8.6) cucremaHu
aHAJIUTUK eauMuHu 0y1nb ¢,,C,,C, 1apHu
aHMKJIalll MyMKUH Oyaazau. MacajiaHu eduMUHU
KOMMOIOTEP UMKOHUSTIapuAaH oiigamanuo
AHHUKJIAII MaKCaZira MyBOPUKIUD.



- 2, UkkuTa aisianmMa B-cuH@ KruHeMaTuK Ba OUp
WirapujiaHMa-KalTMa KUHEMAaTUK 2Ky PTIu
MaHUIIYJIATOPJIN XapaKaT TeHIlaMaIlapUHU
KeJITUPUO UMKAPUIITHU KypalInuK. 12.2-pacMia
MaHUIIYJISTOPHU XHUCOO cxeMacu KeJTUPUJITaH.
MaHUIIYISATOP Ky3FaJayBUaHJIMK JapakacH yura
TEHT, SThHU YMyMJIAIIIraH KOOpAUHATaIap COHU
(Moc paBuIlla IOPUTTHUYJIAD) XaM YUYTAZUP: ©,-
MaHUIIYJIATOP 1 OVFUHU, AbHU YCTYHUHUHT
TasHUYra HucbaTaHn Oypusuii Oypuaru(3 yKura
HHcOaTaH); ¢,-UKKUHYN OyFUHHU OYPHJIHIII
Oypuaru,C,-yurHYM OyFUHHM UKKMHYY OyFUHTa
HHCOATaH CUJIKUIIIH.



* 12.2-pacm



ByFuHJIAapHUHT HHEPIYA MOMEHTIapu XyucoobJramia
KeCHIITyBUYM YKJIapra HucbOaTaH MHepIUs MOMEHTHU
TeopeMacugaH gongasaHamus. 3! ykura HucbaTtan
IOKHUHT UHepIiusa MoMeHTH, C, HyKTajaH Ba @,
OypuakHHU 3, VKU OMJIaH XOCHJI KWUJITaH/a

2
Jz* = Z mh (12.7)

Oy epza x2 - b HyKTagaH 3! ykradya macodara
KBapaTHU.
x2=(1,cocp,-3,CUHQ,)*=H1,2c0C%P,+3,2CUH>(,,-
1,3,CUH20,
EKU

Jz' =) my; cosg, + Y mz;sin’ g, -

B Zmyzzz sin 2, = Jy, c0s” @, + Jz,sin" @, — Jy,2,8in 20, (12.8)



- Arapja 10K TEKUCIMKKA HHcOAaTaH CUMMETPUK OyJica, 11y
TEKHUCJINKKA YTKA3WITAH IIEPIEHANKYJIAP YU3UK, ACOCUU
VK Oyiagu. 3, YKy OO mHepUUA YKU 0y1u10,
Kin,=7K3,1,=0,

» XapakaTjaHyBuUl OYFUHJIAPHUHT KUHETHUK €Heprusijiapu
Kyuugaruda oysiagu.

1,
T, = EJ21§012’
_ 1 in2 . 2 1 2 .2 2 E 2 \.2
T, = 5 JZ,8IN" @, + Iy, 0, jp; + 5 m,l5,¢; cos” ¢, + 5 IX; + Ml s

[
2

1/ 1 1 1
T, = E(Jz:,,sm2 @, + Iy, Jp? + o Ml cos” g, + E(JX?’ +myl? pf + > MsSs;

T,=G, = %[832 +(S;, +a, ) @ cos® g, + (S, +a, ) @2 + (S, +a,)S,p, sin 2¢2]
* (12.9)



« MexaHU3MHMHT KUHETHUK eHepruscy OYFUHIapHUHT Ba
IOKHUHT KMHETUK eHeprusilapuHyu UUFUHANCHYA TEHT
oyaamgu.

T, = %legbf +%(JZZ sin” ¢, + Jy,o, )(012 +%mzlfngf cos” ¢, +%(Jx2 +mlZ, )(pj +

+%(Jz3 sin® @, + Jy, Cos @, )(pf +%m3|32¢12 cos” g, +%(3X3 T ms'sz)(?zz +%m3s'§ +

F[82 (5, +2,) 92 005 gy + (S, +2, 52 + (S, + 2, )S:6p, 510 20,

¢ (12.10)



- JlarpaH:k TeHrjiamMacu Oyinua TerHILIN XOCHUIaJapHU 0110
yMyMJIAIITaH KOOPIMHATaJIapra MOC PaBUIIAA KyUUarnda
CHCTEMAaHU, S’bHU XapakKaTHU U@ogalaluiurad TeHIjaaMaJlapHU
XOCUJI KUJIaMU3.

go[Jz (Jz, + Jz,)sin? @, + (Jy, + Jy, )cos® @, + (mzlf2 +m Sz)cos2 @, +
+ m(SS + a3) COS ¢2]+ qblgbZ [(JZZ + JZ ) (‘]y?_ + 'Jy3) (m2 CZ
+m,S2)—m(S, +a,)° ]sin 2¢, +2m.S,¢,S, cos’ @, +

+2m(S; + a3)33¢1 cos® @, =My, — 1,0,

,|3%, + Ix, + M IZ +m,S2 +m(S, +a,)% |+ 2m,S,p,28, + 2m(S, +a,)

S.@, —%m(s3 + a)z]sin 20, +%m8-32 sin 2¢, +%(S3 +a,)S,sin2p, =
=M, — 1,9, =Gl , cos @, —G;S; cosp, — G, (S; +a;)cos ¢;,;
m,S, +mS, —m,¢,S, cos® @, —m,S,¢p? +%m8'3¢2 sin2¢p, +m(S, +a,)

P, €020, —M(S; —a)@; cosd g, —m(S; +a;)¢, = F;, _ﬂ3s3 —G;sing, -
—G;sing,

J

o (12.11)

» Kentupub unkapuiras (12.11) cucTeMaHH €eYUMUHU KOMIOIOTED
eépAaMua equlIll KyJaauaup.



