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CDapFOHa IMMOJIMTCXHHUKA HHCTUTYTH

AnHoTanms: Makonaga «Mexanuka» (HaHu MacaJapUHUHT MAaTEMAaTHK MOJEITH
Ty3uirad Ba Mathcad nactypiapuaa e4wsiraH. DPKUHIMK J1apa)xacud WKKWATA TEHT
OYnTraH MaHWMYJISATOPHHUHT XapaKaTH TaXJIWI KWJIMHTaH. Makoja WIMHNA KUXaTHIaH
Kyna axamuariu O0ymu6, Onmit YKyB ropTu Tanabamapu Kyutanma cudaTtuaa
doiinaTaHUIIN MyMKHH.
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Solving problems of mechanics using computer technology

Talibjon Mamasoliyevich Sabirjanov
talibjan1956@mail.ru
Fergana Polytechnic Institute

Abstract: The article attempts to compile a mathematical model for solving
problems of mechanics using Mathcad. The dynamics of a manipulator with two
degrees of freedom is analyzed. The article has a scientific basis and can be used as a
methodological manual for university students.

Keywords: statics, kinematics, dynamics, degree of freedom, law of motion,
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Mexannka Macamanapuan ecuunia Maple Ba Mathcad gacrypnapunan
doiimananuin Karta axamusTra sra. UyHKM cTaTMKa Macallajllapuiard Kym COHJIH
YM3UKJIM TCHIJIAMaJapUHU CUUIIIHA aBTOMATJIAIITHPHIN MYMKHH OYJica, KHHEMAaTHKa
Ba JWMHAMHUKa Macajajapuja MOJJIWH HyKTa Ba JKACMJIADHUHT XapakKaTHHH
TEeKUCIUKIA Ba Ga3o/aa YpraHuil ydyH TpaduK TaCBUpIAIl Ba aHUMAIMSIHU KYJUIall
yJIapHU 9yKyp Ypranuimra épaam oepaau[l].

DPKUHIIMK Japakach UKKHUTa TEHT OYJraH MaHUITyJIATOPJIApHUHT KHHEMATHK Ba
auHaMHK xucoOiapunu  Mathcad wmarematmk gactypiam maketuaa Oaxapuo
kypamu3[2]. XucoOnamiap Taxpuba WIOUIAPH KYpPUHHWINKIA OCpWiraH Ba
YKyBUHJIapra TSKUC MEXaHU3MJIAPHUHT XapaKaTHHH TaAKUK KHJIUIIra YpraTtasiu.
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lNopuzontan xOy TeKUCIMKIA XapakaTJaHyBUM, SPKUHIIUK Aapakacu HKKUTa
TEHr OYJraH MaHUMNYJSATOPp MEXaHUK cucrema cudaruaa kapaitaau(l-pacm).YHuHr
r€OMETpUK  Ba  JWHAMHK  TapaMmeTpiapu  Oepwirad  OyianO,KMHEMaTHK
KyPTIUKIapJard HWIIKAJAHUIT KydjJapd Ba BJIEMEHTJIAPHUHT Jedopmanusiiapu
XxucoOra oJTMHManIu.

bomikapyB nBurarenmvHuHr KyBBaTH, C MaHXKaHUHT Ba D JeTanHu T BakT
OpaJIuryjard yuuiai yayH capdiaHaJurad Ky4 aHUKJIaHCHH.

Heran kypcatwiaran iyHamumga Vp y3rapmac Te3lHMK OWIaH TYFpU YU3HUKIU
XapakaT Kujaau. MaHUNyJISTOPHUHT OOIIJIaHFUY XOJIaTU  So,0 yMYMJIAILITaH
KOOpJIMHATAJap/1a, JE€TaJHUKH 3ca - AEKapT KOOPAUHATAIAPH Xpo, Vpo Aa OEpHIIraH.
Baktauar t=7 naiituma MaHUITYJIATOP TMaH)Kacu Ba JeTajl KOoOpAWHaTajlapu
opacugaru (papk 4eKcu3 KUYMK MHUKIOp O HU Tamkui Kuiumm mapT.Kypunaérran

MaHUIYJIATOP YYyH MapaMeTpapHUHT Kyiumard KuiMatiapu onuHran: AC= |=Im

AC, =

1-3BEHOHUHT Y3YHIIUIH; Il:O,5M 1-3BEHOHHMHT OFHPJIUK MapKazurada OyiraH

macoda; "i=3kr, M2=2Kr 3BEHONAPHUHI MACCACH; l =0,8ke-M 1-3BeHOHUHT Xapakar
TEKUCJIUTUTa HUCOATaH MEePIEeHIUKYISIp YKKa HucOaTaH HHEpIus MoMeHTH; Vp=2 m/c

X
JCTATHUHT Te3urH; ¢ =0 paz., 7 =1 c-SKUHIAIMIT BaKkTy; - P0 =0, Yoo =0,5 m, S0=0,

Po=-7/4 pan. GonnaHFUY MAPTIAP.
AHUKJIaHCHH:
a) oomkapys Kyuu P(t) Ba moment M(1);
0) nIBUTATEIUTAPHUHT KyBBAaTHHU N, (t) u N, (1);

B) ymymiamirad koopauHataimap S(t), ¢(t) Ba nmexkapr koopauHara Xxc¢, Yo
JAPHUHT BaKT OYinya y3rapuil KOHyHUHHU.

T 2 ' TA x
st}

1-pacM. DpKUHIUK J1apa)kacu UKKUTA TEHT OYJIraH MaHUITYJISITOP.
CucremanuHr xapakat auddepenuan renraamaitapunu Jlarpanxuuur II-typ
TEeHrJIaMaJllapy KYPUHUILK]Ia YUKApAMU3

der or . dadr ar _
dtas os  dop dp 7 (1)
Oynna T-KWHETHK SHEprHs, Q. ymymianirad koopauHaranapra S(t), ¢(t) moc

KeIyBYM YMyMJIAITaH Kywiap.Y3rapyBUMHUHT TEMacHIard HyKTa BakT Oyiinua
XOCHUJIaHU OMIITUpaIH.
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CucreMaHuHTI KUHETHK OHCPIUusACHu T Hu ymMymMiiamraH TC3JIUKIIap S’¢ Ba

S .
yMyMJIallrad KoopauHaramap ' P opkaiu xucoosaiimus.by 3Heprusi 3B€HOJIAPHUHT
KMHETUK SHEPTUsJIapUHUHT HHFUHAUCUAAH nOopaT.1-3BeHO TEKHC Mapajuiesl Xapakar
KWITaH! YYyH YHUHT KUHETHK 3Heprusich KEHur teopemacu opkaiu aHUKJIaHaIu
mVZ | @?
S R e

2 2 ,(2)

tpunHr Te3nury, @~ ?-1-3peHoHnHT Gypuakiu

Tl
V, C
Oy epma < - Maccajap MapKasu
TE3JINTH.
2-3BEHO WJTapW/iaHMa XapakaT KWJITaHd YYyH YHUHT KHHETHK DSHEPrHUsCH
Kyluaaruda 0ynaau
T = mZVZ2
2
2,3

bynna Voo S 2-3BEHOHUHT TE3JIUTH.

C, HYKTQHUHT TE3JIMTH KOOpAWHATAllap YCyJIuaa aHHKJIaHaJIH. |-Irakira
aCOCaH,YHUHT KOOpAUHATAIapH
Xe, :s+llc03(p’ Ye, =l sing .
Baxr 6yiinua 6up MapTa xocuia oiuo,
V¢ = (8-l gsing)® +(Lpcos ) =$° +17¢° — 21, 3¢sin g )
HU XOCHJI KUJIaMu3.Y X0Jia KWHEeTUK SHEPTUSHU Kyiuaarnda E3uil MyMKUH:

T :%(ml +m,)$’ +%(m1|12 +1,)¢° —~mlspsing

()

YMymiamran Kyd Q um xpcoOmam ydyH cucremara xadmam 9 = CONSt
OofnaHuill OepaMH3 Ba cHUcTeMmara S MYMKHUH OVJIran Ky4yuuigaru Te3uk O0epuo,
aKTUB KyWIAPHUHT MyMKHH OVJIraH Ky4uIIard KyBBaTJIapUHU XUCOOIaiMu3

N.=P-$=Q,-$

OyHIaH
Q=P ()

Xyamu myHgai, cucremara xaénan S=CONSt Gopnanuin Gepamu3 Ba cucTeMara

4 MYMKUH OVJIraH Kyuuiujard Te3iukK 0epuO, akKTUB Ky4WIapHUHI MyMKHUH OYirax
KY4MIIJard KyBBaTJapuHU XUco0Oaaimus,

N¢:M .¢:Q¢.¢
OyHaaH

Q=M 2
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(5)ra kypa, Jlarpamxkauar |l-Typ TeHrIaMaJapHWHUHT —KYIIWTYBUYMJIAPHHH
Xuco0anmMus
oT . . oT
P (m +m,)s—ml@sing = 0
d T . L , oM 12\ ‘i
e (M, +m,)$ —myl,¢sin @ —ml,p* cosg e (Ml +1)p-mlssing

oT ..
— =-m|l,S¢pcose
o .

iﬂ =(ml’ +1,)¢p—ml$sinp—m]ls@cosp
dt oo . (8)
(6-8)maprm (1) Tenrmamanapra Kyiuuo, P Ba M 60mKapyBYH KyWIapHUHT
KAHMAaTHHU XHUCOOJIaiiMU3:
(m, +m,)§ —ml @singp—m]l,¢° cosp =P : (9)
(Ml +1)p-mlssing=M
Xapakam oacmypu. MaHUNyJASTOp TAHXACUHUHT XapaKaTUHHU OOIIKAPHII
JeraHna, OJJWHIAH OCNTHIaHTaH KOoOpJIWHATaJlapyd Ba YJIAPHUHT XOCHJIAJIapH
BaKTHHHT Xap OWp KUCMHJIa HOJITA TEHT, SbHU
AX+T'Ax=0 Ay+T°Ay=0 (10)

MX=Xo =X AY=Yp=Yc _ peran D Ba MaHurnyasTop namkacu C HUHT

OyHaa
OeNTMIaH-TaH KOOpAMHATajapu, | =const - Gomkapum kod>pdummentu. (10)Hu

WHTErpasiao,
ot ot
Ax=Ax(0)-e 7 Ay=Ay(0)-e T (11)

HH XOCHI Kuiamu3. By epna AX(O):XDO_XCO, AY(0) =Yoo ~Yeo - OJIIVHIAH

OelTMIaHraH KOOpAMHATANApH, o' Yco - Gomutanruy t=0 HaWTHard HaHKaHUHT

koopauHaranapu. [lapametp T Hu mamka Ba AeTATHUHT =7 BakTHard SKAHJIAITHII
HIapTUaH TOIIaMU3
AX A
() _ &) _ g Ty g
AX(0)  Ay(0) T

OyHIaH
T'=—z/Iné (12)
[Marmxanawar C HUHT Xapakart TeHriamacH (2)nan doiganaHuo, Tonaaan
Xe =Xp = (Xpo = Xco) - €XP(-L/T7).
Yo = Yo = (Yoo = Yeo) -€Xp(=t/T7) (13)
Kypunaérran xon yuyH
Xp =Vp -CoOSax-t+ Xy, Yo =V, -sina-t+Yyy, (14)
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JeTall XapaKaTUHUHT KOHYHU XUCOOJIaHAIH.

S-pacmpan  Qoiinanann6, C NaHXXaHUHT JIeKapT KOOpAMHATalapu Ba
MaHUNYJATOPHUHT  yMyMJIAllTaH  KOOpJAMHATalapyd  OpKajdd  OOFJIaHUIIMHU
aHUKJIaNMU3

=s+1- =|-si
Xc =s+1-cosg yc Ism(p_(15)

5=50:9=% 1ne6, (6) Gopmynagan C NAHKAHUHT GOILIAHFMY KOOPAMHATIAPHU

Xcor Yeouy Tonamus. (4) Ba (6) TeHrIaMaNApPHUHT YHT KHCMJIQPUHU TEHTJIAIITHPHUO,

S Ba P Jlap Y4yH TPaHCUEHACHT TEHIIaMaliap CUCTEMACUHU TOIIAMHU3
S+1-c0sp =Xy —(Xpg — Xco) - EXP(—L/TT).
H

I-sing = Y5 — (Yoo = Yoo) - €XP(-L/T7) ) (16)
By TeHIamanap XapakaTHUHT TyrajjlaHraH JacTypuil akiu OYam0, maHxka Ba

AETATHUHT SKUHIANIAIIE [ApTHAaH yMyMJAIIlraH KOOpAMHATAlap Y3rapuIlnra
TYcuK (derapa) Kysau. (7)m1an BakT Oyitrua xocuiaa 0Jmo,

S—lgsinp=X; lpcosp =y, (17)
OyHma
Xe =Vp COSa + (Xpy — Xco) - €XP(—t/T™) /T,

Yo =Vosina+ (Yo, —Yeo) :@XP(-t/T)/T* (1g)

(18) Tenrnamanap cucreMacuan ¢ S Japra HucOaTaH eund, yMyMJaliran
TE3JIMKJIAp Ba MaHKa TE3MUTHHUHT TudPepeHran KYpuHUIIIard Tyrajulanral
JACTypHUH MIAKIMHU XOCUJI KUITaMH3

lcosp S=X%+Y:-199 (19)
(8)man
§—l@singp—I1¢® cosgp =X, ’ lpcosp—1g?sinp =y,

IOxopunaru ndonanapaan ymymiamirad Te3JIaHUIIAp TOMMIAIN Ba OOIIKapyB
Ky4JIapy XucoOaHaIu

3. Xynocanap:

1. MathCad xymiab MexaHU3MIIApHHA XapaKaTWHU KYPCATHII, aHUMAIMsIApUHN
XOCHJT KAJTMII YUYH Ky/Ja KyJiail JacTypJiall BOCUTACH XUCOOJaHAIH.

2. by nmactypHm onuii YKyB IOpTiapuia YyKyppokK YypraHwica, (axat
MaTeMaTHKa MacajalapuJaH Talkapu Oolmika (paHIapHUHT Mypakkad MacaiajapuHu
XaM WX4YaM JacTypiap OpKajdu edyuin MyMKuH Oymamu. By sca TtamaGamapna
MacaJaHUHT MOXHUSATHUTA €THUIl, YJIAPHUHT rpaduKiIapy Ba aHUMAIMSUIAPUHU SKKOJ
KYPHIIl IMKOHUSATHUTA 3ra OYIaam.
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