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ABSTRACT

Makonada éHaama KeHealimupzauy 8a eepmukas
nauxcapa 6u/iaH Hux03/iaHzaH 6yab003ep omeanau
épdamuda kKammuk Mauwull HUKUHOUAAPHU Ka3uw
HapaéHu uwaab vukujazam,6yHoa 6ysavdoszep  ea
6y/1b003ep omeasau 010udazu KAMmmuk Mauwuil YuKUHOU
Maccu8u UKKU maccaau OUHAMUK mu3um cugamuoa
ugooanaHzaH. Aunamuk
aMy8Y4U/NaPUHUHZ Xapakam mMmeH2AaMAAAPUHU my3uul
yuyH  [flanambep  npuHyunudaH  @polidanaHui2aH.
Myso3zaHam meHaaamanapu my3ua2aH 8a 60W/AaHFUY 8d
yezapasuli  wapmaapoaH
duppepeHyuan meHaaamanap evuaub, Kapuwuauk
KYYUHUHZ MAKCUMAJ KULMAmMu AHUKAAHA2AaH.
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Kupuu. Xo3upru KyH/Ja
Pecny6sinkamusaa vuanra taxMuHaH 14,5

VIJIaTUIMaugu. By  xousaT, KaTTHK
MaulIun YUKUH/UJIAPHUHT XaKMUH

MJIH.TOHHAa KaTTHK MaMIIMH YUKUHIU
xocus 6yan6, ynap “Tosa xyaya” AaBiat
YHUTAp KOpPXOHAacH Ba 6OLIKA XHU3MaT

KypcaTyBYH XyCyCUu KOpXOHaJ1ap
TOMOHM/JAH Pecny6smka XyAyAuAa
»koMsamirad 230 Ta MOJIMIOHra TalKob
KeTuJIaJHU. [Tosiuronsiapaa KaTTHK

MauIIM{ YUKAHAWJIAPHUA TeEKUCIall Ba
KYMULIJJa MUUIATWIAaAUraH OyJbao3ep
OTBaJIM ACOCUH MapaMeTpJiapu TPYHTHHU
TEeKUCJall Ba KyMMII >KapaéHJapuja
naiijo Oysnafurad KapLIMWIWK Ky4Jaapu
6y110,
MauIIMP YUKWHAWJAPHUA TeKUCIall Ba
KYMHUIIJa 6yJibJ03ep TOPTUII Ky4d TYJIUK

OViiMya aHUKJAHTaH KaTTUK

OFUPJIMTUHUHT T'PYHTJIapra HucbaTtaH 3,5-
4 6Gapobap KaM 3KaHJWIM OWJaH
usoxjaHaau. Iy  cab6ab6uy,
MauIIM{A YUKUHJWIAPHU TeKHUCIall Ba
KYMUIIAA WIIATUIAJUTaH GyJibJl03ep U
KapaéHU MaTeMaTHUK MOJeJUHU UIIIab
YHUKUII 3Hr MyXUM BasudasapaaH
xucobsaaHaau[1,2].

KaTTHUK,

Taxsina. by/ibJ03epHUHT TEeKHUC OTBAJIMHU
O6olIKapu/JaJuraH éH/jaMa KeHrauTUprud
Ba BepTHUKa/ MaHKapa OWJIaH >KMUX03Jall
OpKaJu

OysbJlo3ep  Kyn  MakcajJu

MalllMHara alJIaH/u. y €MUK
KEHTrauTUprud 6uaH 6Up BaKTAa TPYHTHU

Ka3ub, OYMK KeHTraWTHprud OuJaH 3ca
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Oy/ibZ03ep acoCMM OTBaJd Ba EHJaMa
KeHTauTUpru4
épaaMmuza

yukuHAU(KMY)napHu 61p BaKT/Aa Ka3UILH

KaTTHK MaHIIUH

JMHAMUK MoJiesid 1-pacM/ia KeJITHPU/ITaH.
ByHaa AuMHaMUMK THU3MM 2 Ta MaccaJaH
ubopat 6yiu0,
o6ysbao3ep (oTBas OWJaH OUpraauk/a)

OMpMHYM m1 -Macca

Ba TPAHCIIOPTUPOBKA KUJIUIIU MyMKHUH. MKKMHYY m2 - KAaTTUK  MauWIIUU
Ennama KeHraiiTMpruu Ba  BepTHKal YUKUHAWIAP MacCCHBHU.
naH)apa OWJIaH XKUXO03JIaHTaH OyJ/ibJ03ep
épllamua KATTHUK, MauIIuN
YUKUH/WJIAPHU KA3HUII )KapaéHUHUHT
c(x, x,) c(X, x,)
P | b ¢ ‘ 1-Pacm.
e ——
m o m,
| e S—
— T
LT AT LA LAY A A SR AA AL A A LA AT AARLA
mX m.X,
0 Br(mx.,) 0

KMYsiapHu éH/1aMa KeHrauTUPruy Ba BepTUKaJl MaHKapa GUJIaH »KUX03/IaHTaH
GyJ/Ib03€ep OTBAJIM €épJaMK/ia TeKC/Iall Ba KYyMHUII KapaéH/JIapUHUHT JUHAMHK MO/ eJIH.

By epaa OyJsibg03ep
FUJIIMPAKJIapUra KeJITUPUJITaH Macca;
m,— UII4YM opraH TakajiraH KMY maccuBy;
Pr- KMY ToMoHuJaru OyJibJo03ep HIIYU

m: - €TaK4YH1

opraHura
KaplLIWJIMK Ky4Hd; C- UMIIYM opraH Ba KMY
MaCCUBU OUKPJIMKJIApU UMFUH/IUCH.

By epZia mi1 Ba m2 Maccajiap GUKpJIMTH C ra
TEeHT OYJIraH 3J1aCTUK aJioKara ara. byHjan
TallKapu 3JIACTUKJIUK asioKasap
nedpopmanusacu nanTuga namnjio
OyJlafUuraH AMCCUMNATHUB Ky4Jap TabCHUPHU
xyucobra oJsiMHraH. by Kydsap,
JeMmndepJail KapIIUJIUK
Kyuugaaru ¢popmysa 6yiiMia aHUKJ/JIaHaAu
Rr=B; - X=.Br (Xl _XZ)

TabCHUP KWJIYBYH CTaTHK

S'bHU
Ky4Japu

oy epaa By - JeMndepJai
K03 PUIUEHTH. JvuHaMuk MO/JieJib
TaIIKUJ 3TYBUUJIAPUHUHT Xapakar

TEeHIJlaMaJlapuHu Ty3ull y4yH /[lanambep
npuHuunuas ¢oizjasianamMmus. bepuiran
kyusnap Px Ba Px xamza F Ba Rr Kyudsapra
mX,; BamX, Kyd4Jap KyWHJaJH.

Bepunran kydnap Px Ba Px Jylap Bakrra
OOF/JIMK paBuUlIJA Yy3rapajd. aMMo Wy

KYpUJIH LI MallMHa/Iapuaa MYXHUTHHU
Ka3uilra KapUWJUK Kydyd KUUMaTu
MaKCUMaJl X0J1aT Y4yH OJIMHAH.

HkkuTa MaccaHU 6up-6MpuIaH

aJIoOKaJIapyvHU Y3UIL HYJIM OWJIaH YJIapHUHT
Xap OMpHHU aJloXU/ia MyBO3aHaT X0JaTHAa
KypuLI Y xongza

MYMKHH. HUKKHUTA

(D) nuddepeHyan TeHrJamMajlapjAaH ubopat
6yJsiraH cucteMa XOCUJT 6ys1agu.
miX, + Br (X1 —%X) +c(xq — %) = Py (2)
m,X, — By (X1 —Xp) —c(xq —%p) = —FB

BI/IpI/IH'-II/I TeHI'JIaMaHHU M, Ba UKKHWHYY TE€HI'JIAaMaHHU M4 ra Kyl’[aﬁTHpaMHB Bad 6I/IpI/IH'-II/I

TeHTrJlaMaJaH UKKMHYHUCHUHH af/’mpca}c
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(X — %) + Br (my + my) (% —%z) + ¢ (my +my)(X; —X3) = my Py +my Py
OyH/aH
. . Br (mi+my) .. . C (mq+my) myPx+m, P,
(X1 — %2) +m1_—1m22(x1 — X;) +#mzz+ (x1 —%p) = #(3)

SIHTU Y¥3rapyBYd KUPUTHUII XUCOOHUTA
X=X -X, (yxonmax =%, —X,, X =% —X,)
Oxupru udojiaHu Kyruaru KypuHuiijja é3ub oscak 6yaaau.

24 Br (mi+my) X+ C(mg+my) X = myPx+mq Py

mq-my mq-mp mq-mp
K.yﬁPI,U,Ell"PI 6€JII‘I/IJIaLLIJIapHI/I KHUPUTCAK, AbHU:
mqi+m C(mi+m
2n=ﬁr(1 2),R2=(1 2)

my-mp my-mp
y XoJiia
% 4 2n X + k2x = 22Xl (4)
mq-m;p
TeHrJlaMa TU3UMra TallKapUJaH KyHUJIraH CYHYBYM XyCyCUH TebpaHUILIAp/aH
y3rapyB4aH TallKX Ky4Jap (4) ubopar 6ys1aau. bup YKUHCJIA
TabCUPUJIATU MAXKOYpUH TeOpaHUIIJIAPHU TeHIJIaMaHUHT, SbHU (4)-VHT Tapadu 0 ra
udogananad. TusuMra TalWKUu Kydjaap TEHT 6yJsiraH nuddepeHpan
TabCUPU OyMaraH XoJaTja TH3UM TEHrJIaMaHUHT YMyMU A €4YHMU

Xg = e ™ (c¢y coskyt + ¢, sinkyt)
By epaa C1Ba C2 1ap 6ou1aHFUY WIAPT/AApUAH TOMUIAAUTaH Ko3dpuLreHTIap.
4-TeHrJlaMaHUHT XyCyCUA eUuMU
X=A BaX=0,X =0 4- TeHr;amara o016 60pub Kyiicak Ba TeHIJIaMaHU A ra Huc6aTaH

eyajiuraH 6yJicak,
_ mq-my . (msz+m1PK) _ my . P + mq P
C(my+my) XT¢ (mi+my) X

- C (m1+m2) mq-m;p
Y xos1a yMyMUU e4UM
x = e ™(c; coskyt + ¢y sink t) + —=2—Py + ——2—P (5)

C(my+my) X 7 C(my+my) K
x=e ™-sink,t (kyc; —nc,) + coskyt -e ™ (kyc, — ncy)
BoutanFuy mapTiap

t=0,x=0,%x=9
_ _ mp mq
t= 0, X=C + Comy+my) Px + Comy+my) PK.
Mmoo My
“= C(m1+m2)P X C(m1+m2)P K

t=0,x=0-99 = (ky ¢, —ncy)
_ i _ nms, nmq P — nmy
- kl C (m1+m2) X C (m1+m2) X‘ C (m1+m2) K
By KuaupaéTtraH AMHaMUK Ky4  F=cx, 6y epza F- asacTuk ky4

%)

x=e‘"t<—LP - cosk t—LP ‘cosk t+£-sink t __ M2
C(my +my) : ! C(my +my) A ! kq ! C (my +my)
P -sinkit ™ p 'kt)+ M2 po+ ™ P
- P - sin ——— P -sin
A ! C(my+my) © ! C (my +my) X C(my+my) ©

TeHrsnamMaHu HKKaJja KHCMHHH CTa KyHaﬁTHpcaK
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_ m, my cd nm,; .
F=em(- -coskyt- P, — ccoskyt P+ 222 _.gink,t - P, —
e ey COSKatr By — = cos kgt B+ = s sinky € By
nmq . m, mq
———— - sink;t - P ) ' :
(m1+m2) 1 K + m4+m; X mq+m;

JlMHaMUK 1OKJaHU1l Sin k4t = 1 ra TeHr 6yJ/iraH/ja MakCuMaJ KMMMaTra ara 6yJiaju.

cd nm, mq

Fmax:(k_1+ "B

(mi+my) X my+m,

mq

K) e ™ 4+

mi+ms, X‘ mi+ms, K

(6)

BaKT YTUIIX OUJIaH OUPUHYM KYIIMJYBYU HOJITAa UHTUJIAIU Ba

Fmax ~

P

mitm, 2 mg+m, K
oy epaa Px=T -W; T - Toptuw kyuu; W -
OyJibJl03ep XapaKaTJIaHUIIUIra KAapLIUJIUK
Ky4H.

Wyn KypuaMin MallMHaJapUHUHT MYXUT
OUJIaH y3apo TaJKUK
KWJUILAQ, OyJsibJlo3ep OTBald €pAaMuja

TabCUPUHU

(7)
KUHAMaTJIapU OJIMHAJIU, ThHU Oy 3HT OFUP
pEeXUM XUCo61aHaIu.
XyJsoca. KEeHraluTUprud  Ba
BEpPTHKaJ MaHXapa OWJIaH >KUXO03JIaHTaH
Oy/blo3ep OTBaJd é€pAaMuia KaTTHK
MauIIM¥ YUKUHAWUJIAPHU KA3HII KapaéHU

Ensama

KMYsiapuu TeKcJ1al Ba KYMULI MaTeMaTUK MOJeJH, KapaéHHU TYJIUK

»KapaéHJapuHU 6a3aBUU MallKWHa TaxJIWJ KWJIMLI, XyCycaH, KATTUK MauIIHU

TOMOHH/JIAaH CaMapa/id aMmaJira OLIWPUII YUKUH/JWJIAp XoccalapuzaH ¢porjanaHraH

yuyyH KMUsnapHu Tekciam Ba KyMULI X0J13a 6yJibJl03€ep acocui

KapaéHJyapuja nauzo Oy1afuran napaMeTpJIapuHU aHUKJIAWl Ba LIy acocja

KapIIWJIWK  KY4YIapUHUHT  MaKCUMaJ OyJbZl03ep TaHJall MMKOHUHMU OGepaju.
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