[[apMOHUK TeOpaHuwnap
MaaTHuKnap

TebpaHma xapakat xakuaa TywyH4ya. [apMOHUK
TebpaHMa xapakaT KMHeMaTukacu Ba gMHaMunKacu.
[apMOHUK TebpaHMa xapakaT aHepruscu.
TebpaHULLMapHUHT CKanap Ba BEKTOP KYLUUIULLN.
MaTtemaTuk, usuk, Npy>xXMHanm MmadaTHUKNap Ba
TebpaHuULL KOHTYpMW.



Tabnarga, @aH Ba TeXHHKAHHHT TYPIH COXalapupa OH3 KHCMHHHT XapakaT XOIaTH
AHWK BAKT OPATHFHAAH CVHT TaKpOpPIAHHO TYPHIMHH KTl KY3aTHINHMH3 MYMKHH.
JKHCMHHHT MYBO3aHAT XOMATHIAH YHKHO Kapama-KapimH HYHATHILIAPAATH XApaKaTHHHHT
MABPHi TAKPOPNAHHO TYpHIH TeOparma xapakar gednmagd. TeOpanma kapaéHmap TYpIH
OVIHImTa Kapamaid, yrapHuHT GapuacH YMyMHH KOHVHHATIAD acOCHIA F03ara Kelmajm.
BYHHHT VUVH KHCM MYBO3aHAT BA3MATHTA 3ra OVIMINM 3apyp Ba VHH IIY XOTAaTHJAH
UHKAPHITAY, ABBANTH BA3HATHTA KAHTAPYBUH KYU A0 OYIIIIHN Kepak.

Arap &KHcM facTial ONTaH SHEPTHACH XHcoOMTa ¥3 TeOpaHMIITapHHH aHYa BaKT
aMamra onmpus Typca, OyHIaH TeOpaHUIIap 3pKHH EKH XYCYCHI TeOpaHHIILTAD TeHHIaTH.
YIapHHHT HUMJA SHT COMfA KYPHHMINHIATHCH TapMOHHK TeGpaHHILIapup. [apMOHHK
Te0paHHIIIIAD KHCMHHHT TeOPAHMIIH BAKT VIHIIH OHIAH cuHyc 8Ku KOCUHYC KOHYHM 6Yitnya
OaKapHITaH/IA 03ara KelajiH.

¥ = dsin(wt + ) (1)

n .
A-Te0paHHIIIIap aMITTHTYIACH (MAKCHMAN CHIDKHIIH) ¢y= —— = 277y MOHPABHH EKH
T
ITHKIHK YacToTa, i+ - TeOpanmmiap daszacH, ¢- Goummantiy ¢asza (t =0 oHgard daza),

Y-4aCTOTa (Xap CeKVHJJard TeOpaHmIap coHn), T-TeOpaHuIIap JaBpH.



Kynnpa tebpaHma xapakatnap TyprnapvgaH aupuMnapuHu Kentupamms:

Opauy TebpaHMa
XapakaTJiap

» TebpaHMma xapakatra Mmucorsnsnap
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2T
Mucor M Hykra A paguycm anmaHa OVAmad @ = — Oypuak TesmK OmiaH

I

xapakarnanaérran OvienH. 1-pacs. =0 onga Y My nykraga Ovimanm. [y HyKrara
VIKA3WTaH ailaHaHuer paguyen O My Xyanm myHzan Oypyak TesmiK OulaH
CTPENKA HyHATMIIHTA anmaHagn. Arap t=0 oHpa pajuyc TOpH3oHTam GHIaH O
OypUak XOCHI KHiraH 0yica, t BaKT VIrangaH ¢vHr 3ca Oy Gypuak ot Kiimarra
ra OVIagu. M HyKTaHMHT THK JuaMetpra mpoekumacH O HyKTa aTpodmia
TaPMOHIK TeQpaHHIIIAp XOCHT Keafu. HyKTaHuHT e (1) GopMyma CrlaH
nofanaHagd. M HykTaHHr X VKKa TIDOSKINLACH XaM IMyHJaH KOHYH acocHia
TeﬁpaHa;[H, (AHMMaLUWOH ponuknapra KapaHr)




Flash
animation
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CunxuwHu rpacdmk acocaa tacBmpnawl MyMKUH. BYHUHT y4yH ropu3oHTan
YKKa BaKT, BepTUKan yKKa 3ca CUJDKULL KaTTanurm Kymunagu
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FapMOHUK TedOpaHULLNapPHUHT rpaduk
TacBUpnaw ycynnapuaaH ssHa onpu
BEKTOP AuarpamMmmManap ycynum xucobnaHaau.

A

Y




HyKTaHHHT CH/DKHIIHHHE t BakT Mobafinuma Oocub VTunran iva cudaruaa
Kapad, VHHHT Te3THTHHH TOTHII MyMKHH.

dY

S:E:a}ﬁlms(ah ?) (2)
!
Tesnanu 3ca;
a3 7 . 7
EZEZ—&? Asm(&t-l—gﬂ):my (3)

Jlemak, rapMOHHK TeOpaHaéTraH HYKTAHHHT Te3NIAHHIIH CHIDKHINTA
mponopiHoHan 0VIu0, Teckapu HyHanra OViaay.

KeliuHry cjaauaa, CWJIKHIN KATTAJIMIH, TE3JIMK Ba TE€3JIAHUIIHMHI BAKT
OyiHM4a y3rapuinu rpapukjJaapu KeJTHUPUJITaH .



X(t) koopauHaTa

V(t) Te3nuk

a(t) TeanaHuw




M'apMOHHK TeOpaHHIILTAP YIYH JHHAMHKAHH 2-9H KOHYHH

—

F=mi=-mo'Asin(at + ¢)= -meo’y (4)

lapMounk TeOpaHaérral :KHCMIa KVHHIraH Kyd KVOHIOIA TeCKapH
HVHANraH, v *KHCMHH VpTa Xo/arra KafdTapHira xapakar KHIaZH, IYHHHT YI¥H Oy
Kyd KaHTapyE4YH Ky4 JeHHIaH.
Flash animation 1

["apMOHHK TeOpaHAETTAH XHCM VUVH SHEPTHAHHHT CAKNAHHII KOHYHH amal
KHITAH, IBHH TVIIA JHEPrHs VarapMac 0yIaH.

E=1T+U =const (5)
mv'  mo'A’ cnsz(a)ﬁ ?)
KuHetnk sneprus T = = (6)
2 2
KHHETHK 3HEPrUSHHHT MAKCHMAT KHAMATH TYIIA 3HEPruAra TeHr GVIHIIHIaH
2 41
E=T,_ = m’:"; (7)

By Xonarnad ym0y noTeHIHan 3HEPTHs GOPMYIACHHH ONHII MyMKHH:

2 42 2 42 2 2 42 o2
U:E—T:msz - moA CD; (a)r+gp):mmA 51121 (ax + @) @)
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AHaga akkon TacaByp KAWL YYYH Kynngarm aHuMauudara
kKapanmmna Java Scr

E=E,(t)+Ex(t)

OQOQOG0C:

3T/2
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TlHHAMHKAHUHT HKHHH KOHYHITRH, T¢ODaHAETTAR KHCAUIAD VH KyliTary

md‘T
(A OTAHH OTHII MYMKIH; 712 = —— " =F =-mo’T , Gy
[
ﬂﬂw 0 9
i

(0T AHH OTHII MYMKHH,

(9)-udboaa rapmMoHUK TebpaHMLNaApHUHI andpdepuHuman TeHrnamacu
aennnagn. YHUHr ednmm

= Asinl@r+¢) o rcobmaramn, TpuORIK Telpaien Napakar Kumyun
THHMUTAPTa TYpIH KYHHHLIZATH MEATHHKTApHH KETTHDUD MyMKEH,



1. IIp¥y:RHHAIH MAATHHK.

FOKYaQHH ImacTra CHIDKHTHO Ba YHH KVHHO 1000pH0 TeOpaHHIIIIap XOCHI O VIHIIHHA
Ky3aTHII MyMKHH. KOK4ara TabCHp 3TYBYH KYUHH
F=-kY (10)
KYPHHIIIAA S3HI MyMKHH (3TaCTHKINK KYyUHHH CHITKHIITA TP OMOPIHOHAT
AKaHIMTHAaH) yInly GopMyITaH!
F=md=-me*A4Asin(et + ¢)=—me*y 6HmaH commrapeax
2

7T
k=mw*=m — K0 UHKAIH.
T

ByHmaH 3ca 7 _ o \/E , K-smacTukimk koahHHIEHTH.
k

Animation
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mg cosy

2. PIBHK MAaATHHE.
By oFupnmk MapkasH C gag Vrwarag O ¥ atpodHDA
TebpaHa oNagHrad EHCM XHCoBNaHagH ATap m
nMaccara Ba I HHepIIHA MOMEHTHIA 3ra &3 IraHd MadTHHE
MMHE  p  Dypdarka offHpHIrad Byinca, MaATHHEKA
iifinmran kya wmomentn A = —miyl sin g e pvlep
(MMHYC HIIOPacH Kyd MOMEHTHHHHT EHCMHH @

Eypuary  HAYVHATHIIHHHA KAapama-Kapllli  TOMOHTA
OFHPHIHEH EypCcaTamH). AHRTAaHMAa  XapakaTHHHTD
2
ACcOCHH K,0HYVHH M=If=1 ¢ IaH
it
d* @
f— = —mgly
dt*
Al mgl
+ =l 11
Tt ¢ (11)

Evoman, $H:ME MAATHHEHHHT UHEITHE YacTOTacH

mgl

al = | ——
I

eI T=2r I’L
mgl

(12)
! -MAATHHE OFHPIHE MapEasHIaH afilaHHII YERTa9a
Gmran Macoda.

3



J.Maremaruyk  mMaATHHE. [ y3YHIHKOAru

OFHPJIHTH XHcoOra

ONMHHMAH/HIAaH, m MacCcald MoOAAHH HyKTa xXHcoOmaHagu. VY  (QH3HK
MasATHHKHHHT XycycHH XomupHp. By xomarzma J=m# OVnrapmura cabadunm,

MATCMATHE MAATHHEHHHT TEEPEHHIH.]'IEP AddBPH

Animation

TzZ:f:\/E
g

(13)

T P

F, T
1T

| My S i

\ m cos

e
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TeOpaHUILIAPHHA KYIIAIIL,

AHpHM TeOpaHVBUH TH3HMIApAa KHCM OHp BaKTHHHT V3HAa OHp Heua
XapaKat/a KaTHAIIHm MyMKHH. IIIVHHHr yuyH OVHAad TH3HMIApJard
KHCMHHHT HATHKABHH XapaKaTHHH aHHETAI MyXHM GVIIajIH.

1. bup AVHAMUIIATH Te0paHUILIAPHA KYIIHIIL

YacTtoranapd OHp XHI, aMIIHTYAA Ba daszanapd dapk KHITaHAard
X0JaT. by xonataa Te0paHHIUTAPHHUHT XapaKkaT TeHraManapH

y1i=ASin(ot +¢,) Y2=A,Sin(ottg,)
TeOpaHUINIAPHH BEKTOpPNAp JHATPAMMACH VCVIHAaH (ofimanaHnd

KYIIMII MyMKHH. 4, Ba .4, BekTopnap GHp xXun @ Oypuak Te3nHK OHJaH

XapaKarnaHum TydainH ¢aza CHIDKHINH Yarapsac 0¥naju.
HaTtuxapuH TeOpaHHulUIap TEHITIAMACH

Y=y +y, = Asin(ar + ¢) (19)
byHpa, A :;4;1 —I—QE Ba ¥V XaM ¢y OypUak Te3NMHK OHIAH XapakaT
KHJIaH.
A=A+ Al +24 4, coslg —@,)  (20)

animation
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animation
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(¢ HHHI' KHHMATH 3Ca
A sme, + A, sm @,

(21)

tem =
& A cosp, + A, cosp,

(20) mam A ammiuTyAa @ — @, = M X0NATAa  MAaKCHMAT,

@ — @, :(Zm—l)g X0nmaTaa 3ca MHHHUMAJI KHHMATIApHH KaGyll KHIHIIH

kenud unkagn. (m=0,1,2.34,....... ).

HaTtu:xapuH TeCpa”HHIIIApra my HYHAJIHILArd Ba MyHJaH Jappra ara
OynraH 3-ud TeOpaHHIIHHHT KVIIWIHOIH @IV [Jappra 5ra  rapMOHHK
TeOpaHHIlIap XOCHT KumaaH. TeOpaHHIIMAPHHHT YacToTa, aMIUTHTY[Ia Ba
Gomunanruy  dazanapu ¢dapk KWnuG, yinap OHp HyHanHIja TeGpaHraHza

}f1=ﬁ18iﬂ(ﬂ]t‘|‘(|)1)? YEZAESiH(mt+(PE) Al :Ag :AG? P1=P2=0, ~=; ned
Ka0ynl KHimaMu3. byH7aH TeOpaHHIIIIApHH aHATHTHK HYI OHNAH  KVIIHII

MYMKHH (Oypuak Teanuknap dapk Kunum caGalllH, BEKTOP JHarpamMmalnap
VCVIIH HOKYIIaH XHCoOIaHa | ).



HaTHx aBpHil TeOpaHHIILIAp TeHTIaMacH

Y=y, + ¥y, =24, cos A~ %1 2"1’2 ISHI(%I-I—QD] (22)

@& — @
= |24, cos%r-

K¥ynaliTMa HaTH:KaBHIA TeOpaHHILIAD

AMILITHTY/ACH.
AMIDIHTY/]a BaKITa Ba yacToTalap (hapKHHHHT SpPMHra TeHT OVIraH

KHHMATAATH YacToTara OOFIHE OVIamH. Y3IHIMaraH UH3HKIAP CHIKHIIHH,
V3HITaH  UH3HKIAp 3ca aMIDIHTYVIAHH ~ V3TapHIMHHH & TACBHPIAHTH.
AMIUTHTYAAcH BakT OVitHya YVarapH0 TVpyBUH TeOpaHHIILTIap TeNnKHIH
TeOpaHHILIAp JAeHHIA TH.

animation
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ATap TaIlKHI 3TYBYH TeOpaHHIIIIap aMILIHTY/IACH TeHT OVIMaca,
HATHKABHIH TeOpaHHIIIIap aMIIMHTYIacH O raya KamMaimMacaaH. Masmys Oup

MHHHMYM OPKATH ¥TaTH.
@

}’:J”1+J”z :2,_-4” COS ;wi IS].II[*?Jl;mE I+I;I?]I{H y = ZAEI CGSQIS].IIQJI
KYPHHHIITH A C3HIT MYMRHH, C)=2my = 5 L V= ;

, V= ‘1»'1 — 1»'2‘ yacToTara Moc Kemaau. Brp mMaprta TVma

. IHHH I[HKIHK

HACTOTA @ =@, — @,

TeOpaHTaHIa aMILTHTY/Ia 2 MapTa MaKCHMYMIa 3pHIIa i, TellKHIap TOBVIII
Ba 3IeKTP TeOpaHMIIIapua yupal Typaji.

animation
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2. ¥3iapo NepueHAHKYIApP TeOpaHHILIAPHH KVIIHIIL
Arap Mol HyKTa OMp BAKTHHHT Y3HA2 X Ba vV VKIapu 6Vitmal
TeGpaHaéTran 6Vica
y=4, sjn(mr+ t;.ol), x=A4, sjn(mr+ gpz) (23)
@, — @, = Ap — reOparriTapHuHTdazamap ¢apkH HYKTa
TPaeKTOPHACHHHUHT TeHTIaMacH

lzsjn(w;+ @), A sin{ar + @, ) BaKT t HE UHKapHO TAlLIACAK

A A,

vyt oxt 2xy

2 * 2 +
Al AE AIAE
(24) - bopMyIa IITHIIC TeHrTaMacH OVIHO, KVAHIArH Xy CYCHIA

cos(p, — @, )=sin"(p, — ;) (24)

X
XoIuap vuvH KypHO unkHIagn: 1) Ap=0 . by Xomarga i =
A1 Az
Al . o .
Y =——X Xocun O¥nagu Ba TVFpH UH3HKIAH HOOpar OVIraH TpaeKTopHs

2
XOCHI OVIramH .



2:...
m/2:5m

(pr = e

(pr—




HyI{TaHPIF[[‘I{}u“IHL[[PIF:\/AIZ-l—AEZ -Sina}tjA:\/Alg +A§
2 2 A
QJ&gpzﬁ.yz er2 _ W 0. y=-—+x (10-pacm)
AT AT AA A,

i 2 2
3 Ap==t— Y _ 1 Ba 3NIHIIC TEHTTIAMACH XOCHT 63 TaIm
2 4 4

(11-pacm)

Al — Az XOImarga XapakaT TPacKTOPHICH alinaHag aH Hoopar
Oymagn. TeOpaHHIImap JaBpH OHp XHI, aMmMo (paszanap papku % ra TeHT
OVIraHAa TPacKTOPHA STHITaH 2IUHIICAaH HOopaT OVIIami.

JlaBpH Ba (hazanapH papK KHIYBUH TeOpaHHIIIIap KYIIHITaHIa
HaTHXKaBHH TCOPaHUIIUIAD TPACKTOPHACH MypPakKad KYPHHHII OIIaJH Ba yiIap
Jlecaxxyp burypamapH JcHHIa H.



Ap=mn/2

/Y

A=Az wi1=3w2/2
Ap=n/8 Ap=n/4

NS/

4

) Ap=pz—pI
Ap=5m/8 Ap=3r/8

S
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Microsoft Power Point
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