Advances in Science and Education, 2025, 3—5

doi: 10.70728/edu.v01.i03.001
Volume 01, Issue 03

ISSN: 3060-5415

Paper

Science
and

AAAAAAAAAA

CIENCE AND EDUCATION

Advances in

Education{

PAPER

MYXUTHHVHI KAPITNJINTMHN XVICOBI'A OJIUB,
MAKBYPUH TEBPAHUIIIAPHU YPTAHUIIIJIA
OUODEPEHIIVAJ TEHIVIAMAJIAPHY ®U3NKABUN
MHACOJIVTIAPTA TAABUT

Ami6onrTaeB Vik6on MamupskoHoBUY D * | OIpKHHOBa MOXIapoMyM
MyXTOp>KOH K13uZ, A11601TaeB UKpoMs>KoH KO0 VEIN3

1KyKoH aBiaT yHuBepcuTeTH npodeccopu, PhD.
202/22-®Pu3nKa Ba aCTPOHOMHUS I'YPYXU Tanabacu
302/23-MaTremaTrKa-uH(GOPMaTHUKA I'YPyXHy Tanabacu

* eshboltayev@gmail.com

Abstract

MyXUTHHUHT KapUIWINTUHUA XUco6ra oub, IOKHUHT XapakaT KOHYHMHU TONAMM3. XapaKaTHUHT AuddepeHIINan TeHITaMaclHU
9bpTHOOpPra 0MM6 MyBO3aHAT XOMaTHAA IPYKUHAHWHT TapaHIIMK Ky4YM OFMPIMK Ky4dd OwiaH MyBO3aHAT/IALITAHU YYYH
gubdepeHNIVan TeHIIaMaHU COAA KYPUHMUIITA KenTupub, 6y TeHIraMa IKHUHT 3pKUH me6paHuuuiapuiu ndopanaian. V rapMOHUK
OCLWUIITOPHUHT TeHIVIaMacy AeHWIaid Ba e4NMHUHT (PU3MKaBUI MabHOCHHY aHUKJIAHMU3.
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Kupui éxu

MyXATHWHT KapIIWIMTAHA Xpcobra onubd, maskOypuii Tebpa-
HunHYy AuddepeHiipan TeHIMaMalap OpKaId YPraHuil yIyH
RyHngary pu3uKaBUi MUCOIHY HMIUIAIIMMU3Ta TYFPU Kellaiu:
P OrMpnUKAary 0K Harpyska OynmaraHpgaru y3yHnuru | 63ym-
rad BepTUKaI IpPy’KUHara ocwirad. FOKKa Ky3ratyBum Qsin pt

d? d .
dT;( + 2nd—); +k2x = gsin(pt) 0

(1) ra Moc 6Up SKUHCIY TeHIJIaMa WIAN3Iapy

JaBpHii Ky4 TabCUp 9Tafau, 6y epaa Q va p - arapmaciap. [Ipysru-
HAaHUHT MaCcCaCHHU Ba MYXUTHHHT KApIIWINTHUHU XUcobra on-
Maii, FOKHUHT XapaKaT KOHYHUHY TOIVHT.

Eunnumuy, xapakaTHUHTAUbdepeHIaa TeHIIaMacuHUA X0-
CUJI KUJIaMU3:

d>x

_ dx .
mw— cx ua+Qsm(pt)

(ri,, = —n £ vn2 — k) XapaKTepuCTHK TeHIIAMaHU UIJU3Ma-
pu 6yaraH (% + zn% + k*x = 0) TeHrmamazad ubopar 6ya-
1. MyXUTHUHT KapLUIWIATY YHYa KaTTa 9Mac, AbHU n% — k2 < 0
ne6 apas Kumamus. ByHjja GUp JKUHC/IN TeHITIAMAHUHT YMYMUN

eunmu (x = Ae " sin(k;t + «)) KypuHMIIA 6YTamM:
X = Ae " sin(kyt + «)

6y epoak, = vk2 — n2. By edum CYHYBYY OY/Iral 9pKUH Te6pa-
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HUIIUTAPHY aHUKJIANIN.

Mask6ypuii TebpaHUIIUIaPHY TOIHUII YIYH XYCYCUN €4MMHU
X = Mcos(pt) + N sin(pt) kKypuHuIga uanaimus. Kyiingarura sra-
MU3:

k*x = M cos pt + Nsin pt
2nx’ = —Mpsin pt + Np cos pt

X" = —Mp? cos pt — Np? sin pt

KoaddurmenTnapuu Tagoocnab, ymoby cucTeMaHU XOCHII
KWIaMu3:

M(k? — p?) +2npN = 0
—2npM + (k2 = p?>)N = q

Mabi1yMKH,
K-p2 2
0 2n
q Wf} A
k2-p* o
‘ —2ng q ‘ZQ(kz_pZ)
Ilemax,

- —2npq
M= (k2 — p2)2 + 4n2p2’

N= Ak -p*)
(k2 = p2)2 + 4n2p2

Xycyculi e4uM Ryiufaruya €3vnazu:

q

x= (kZ — p2)2 + 4n2p2

[—2np cospt + (k* — p?) sin pt]

By udonanu kylingaruya y3rapTupaMus:

X= d
(kZ — p2)2 + [‘_anZ
- 2np cos pt
(k2 — p2)2 + 4n2p>2
2 _ 2
+ (k" —p7) sinpt
/(k2 — p2)2 + 4n2p2

Kyiugaru 6enrmiapHy KUPUTaMU3:

q -B
(k2 — pZ)Z + 4n2p2

2np k? — p?

=sin3g, = COS §.
(k2 = p2)2 + 4n2p2? (k2 — p2)2 + 4n2p2? o)
2

DHAU X HU
X = Bsin(pt — &) 3)
KYpUHUIIA é3aMU3.
Y6y
2n
5 = arctan @ _p P (4)

udoza ¢aza CWHKHINY [jerad HOM OWIaH IOpUTUIALU. YMY-
Muil eduM, ONIUHIY Macanafarura yxman [x = Ae~" sin(k;t+ «)
opmynara KapaHr], 3pKuH Te6paHuIUIap Ba (15) MaskOypuii Te-
6paHy [IUTap HUFUHAMCHIAH ubopatT 6ynanu:

x = Ae Kt sin(k;t + o) + Bsin(pt; — 8) (5)

BUpMHYM KYIIWIYBUM, IOKOPH/IA alTTaHUMU3EK, CYHYBYH
TeOpaHUIIIIaPHY aHUKJUIA0, KaTTa Kk y1apfia Te3fa ce3nmaigu-
ran 6ynm6 Komagu. (15) MaskOypuil TebpaHUIIUIapra KeJlafiurad
6yI1caK, yIapHUHT (14) aMIUIUTYanapy BaKTra O0FINK dMac Ba
q = Q/m 6ynraHu y4yH JaBpuUi Kyy3FaTyBYM KYYHUHT aMIUTUTY -
Aacu Q ra mponopijuoHait. Y q jaH

_ 1
AP = e e ©

KymaiTyBun 6uiaaH dapk Kwiagy, 6y KYmalnTyBuu Makoy-
puii TeOpaHUII aMIUVTUTYAACUHUHT KY3FaTyBUYX Kyd YaCTOTacK-
ra 60FTaHUIINHY XapaKTepJIaniu.

By aMIUIUTYaHUHT MaKCUMyMUHU aHUKIAAMU3. ByHUHT
yuyH (6) QYHKUUSHYUHT XOCWIACUHU TOTAMU3:

(k2 = p2) - 2p — 4np

A'(p) =
v [(k2 = p2)2 + 4n2p2]3/2

A’'(p) = 0 ;eb, (k* — p?) — 2n? = 0 TeHINIaMaHM XOCU/I KU-
7amu3 (p = 0 MyMKUH 6Y1MaraH xoi cudartua Tanuab obopu-
Jlafin), VHUHT WIJU3H TalllKY KYYWIAPHUHT YaCTOraCUHU Gepajin:
p = vk2 = 2n2, 6yH/ia, 5KCTPEMYMHUHT €Tap/Iy MIapT/IapHU TeK-
[IMPHII KYPCATUIINYA, MayKOYpUI Te6paHUIIIIap aMIUTATYNACH
MaKCHMal 6yIafay. AMIUIMTYAaHUHT MaKCUMasl KUMMMaru -
6yra TeHr:

q
B — %
2nvk2 — n2 @

(7) bopmyna n KaHYANUK KUYHK 6Y1ca, TeGpaHUIIUIap aMITI-
TYZlacy IIYHYAIMK KaTTa OYIHIINHY KypcaTagu. KHYKK n mapza
P 4acToTa XyCycHil TebpaHHIIIIap YacToTacy k ra IKuH 6ymazu.

(3) euum

(k* = p*)? + 4n*p* 70

6ynranza xap goum masxynaup. (k2 —p?)2 +4n?p? = 0 6ynran
xongap = kBan = 0, HaTwkaja (1) TeHMIaMa (% +k2x = qsinkt)
TeHIVIaMara aiaHaan. By epaa siHa pe3oHaHC Xofucacu pyi be-
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pajiy, yHAa, IKOpHUla KYpcaTTaHUMU3IIEeK, MayKOypuit Te6paH -
nwtap (X = — 5k t cos kt) Kypunmiura sra 6yma.
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