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Annoranusa, CepmiMai KapTeIIad KCHICTIKTET] €Ki Ka0ATThl KAOBIKIIAFA KYTIPMETi )KYKTEME OPCKETi Ty pajbl
CCCINTIH MICHIiMI HCTi31HAC KOJIK KYKTEMEICPl 9CEP CTKCHC TAA3 OPHANIACKAH TOHHCIBAIH KOCKA0aT KATaMACHIHBIH
TCOMETPISUIBIK TIEH (DPU3HKA-MEXAHUKANBIK ITAPAMETPIICPIHCH >KOHE OHBIH KOHTAKT MIAPTTAPBIHAH KOJIK JKYKTEME-
CiHIH (IMIKITOHHCITHIH KBUDKBIMAITE KOTITiHIH )KYKTEMEC1) KaYilTi JKbITIAMABIFBIHA OCCP1 3CPTTCICHII.

Kemik KyKTEMECi OpCKCTIHCH TOHHCIh AWHAMHKACHIHBIH MATCMATHKAIBIK MOJCTIH Kypy KC3iHAC KOPIOAFaH
MACCHBIICH KAOBIKIIAHBIH CHIPTKBI KAIBIH KAOATBIHBIH KO3FAJBICHIH CHIIATTAY YIIIH JKYKTEMETe OaIaHFaH >KbIT-
SKBIMAJIbl KOOPAMHATANAP KYHECIHAETI CepHiMal TCOPHACHIHBIH TUHAMUKAIBIK TEHACYJICP KOJIaHbUIAbL. bepinren
MACCHB 9HE KabaT HYKTEJICPAiH >KbUDKY BEKTOPIApHI JlamMe moTeHummanmap apKelabl kepceTureH. KaObIKImaHbIH
ImKi ’KYKa Ka0aTThIH TCPOCIICi KOJIAHBLTFAH KBUDKBIMATBI KOOPIMHATANAD KYHCCIHAC MKYKa KAOBIKIIAHBIH KJac-
CHKAIIBIK TCOPHSACHIHBIH >KYBIKTAJIFAH TCHICYJICPMCH AHBIKTAJFAH. byJl aBTOpIapMEH INBFAPBUFAH €CEIl MICHIIMIH
JKYKTEME KO3FAIBICHIHBIH JKbIIIIMABIFBl ABIOBICKA ACHIH *Kargaiaa (KOPIIAFaH MACCHBIICH KAOBIKIIAHBIH CHIPTKBI
KaJbIH Ka0aTBIHAA KBUDKY TOJIKBIHHBIH >KbLIJAMIBIFBI KYKTEME KO3FAIBICHIHBIH >KbIITAM/IBIFBIHAH KEM OONFaHIA)
SA0Yip KCHLIACTS L.

CaHIpIK SKCIIEPUMEHTTEP MCH INBFAPBUIFAH CCENTIH INCINIMIH MAaiJanaraHIa Makanasa TOHHENh Kalrama-
CBIHBIH Ka0aTTaphl KOHE >KBIHBIC MACCHBIICH KAITAMAHBIH TYHIHACCY IIAPTAPBIHAH (KATTHI JKOHE CHIPFBIPMAIIBI
KOHTAKTTap) KOIIK >KYKTEMEHIH KayilTi XKbULTAMIBIFBIHA OpEKeTi 3epreiiHii. Ecem HoTmKenmepi Kecrenep MEH
rpauKTep TYPIHAC TONBIK TAITAaHFAH. KanTaMaHBIH CHIPTKB KAOATTHIH KATTBUIBIFBI 6CKCHAC KONIK JKYKTCMCHIH
KAyinTi *KBUIIAMIBIFBL YIIKCCTI ACT AHBIKTAJIFAH.
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M. D. Shinibaev', A. A. Bekov', S. A. Zholdasov?, O. Kashikbaev?,
B. N. Rakhimzhanov’, E. A. Akinbekov*,

! JSC «National Center of Space Researches and Technologies», Almaty, Kazakhstan,
“Syr-Dariya University, Zhetisay, Kazakhstan,
? Kokshetausky State University after Sh. Ualikhanov, Kokshetau, Kazakhstan,
* South-Kazakhstan State University after M. Auezov, Shymkent, Kazakhstan.
E-mail: shinibaev_maxsut@mail.ru

Keywords: resonance, orbits, small denominator, the gravitational field, the force function, Earth satellite,
polar coordinates.

Abstract. For disclosure of the essence of the problem we give some details of the geometry, astronomy, and
the theory of the intermediate orbits. In geometry, introduces the concept of inversion [1]. This transformation which
takes each A point in the plane of the point 4’, lying on the moon OA that O4’- O4 =k, where k — const degree of
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inversion, O — inversion center. In astronomy [2], the notion of small denominators is the denominator of the form
mo, +no, ~0 where m, n — integers, ®; 1 ®, — rate movements. «Small denominators» lead to resonant motion

of the satellite and other celestial bodies.
In theory [3], the notion of intermediate orbits «intermediate orbit» that solves the basic problem in the motion
of the satellite.
2
In the article, shallow p=0A4, w = OA', k =—— where p — pole resonant radius of the satellite, w — the
W
dimensionless variable of Hill, C — permanent of the integral areas, p — gravitational parameter, found a new method
of eliminating the «small denominators» in the second Hill’s problem.
The developed method is relevant in the theory of motion of satellites of resonance as a method:
- it allows to exclude «small denominatorsy,
- it makes it possible to build a universal variables that are valid in the resonant and non-resonant motion of the
satellite.
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«MHBEPCUS1» KAK METO HCKJIIOYEHUAA
«MAJIBIX 3HAMEHATEJIEN» BO BTOPOU 3AJTAYE XNJJIA
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AHHOTaHI/Iﬂ. Z[JI}I PACKpPBITHA CYTH 3a4a9d NMPHUBCACM HCKOTOPBIC CBCACHHA M3 TCOMCTPHH, ACTPOHOMHH H
TEOPHHU MPOMEKYTOUHBIX OPOHT.

B rcomeTpun BBOOWUTCA MOHATHC HMHBEPCHH [1]. IT0 mpeodpazoBaHHe, MEPSBOAMINCE KAKIYIO TOUKY A MITOC-
KOCTH B TOUKY A’, nexamyto Ha nyue OA, uto OA4’- OA =k, tae k — const — creneHs uuBepcuu, ) — IICHTP HHBEPCHH.

B actpoHoMuu [2] BBEAEHO MOHATHE «MANbIX 3HAMEHATENEH». OTO 3HAMEHATENb BHAA /MM + HD 5 = 0, rme

m, 1 — TeNbIe YUCIIA, 1, O, — YACTOTHI ABWKCHUH. Maltble 3HAMCHATETH IIPUBOAAT K PE30HAHCHBIM ABrkeHIsIM MC3
W JpyTHE HEOCCHBIC TENA.
B Teopum mpomeKyTOUHBIX OpOWMT [3] BBEACHO MOHATHE «IIPOMEKYTOUHOH OPOUTHD», KOTOpAs PEHIacT
OCHOBHYI0 3a1a4y B apwwxeHnu HMC3.
2

B crarse, momaras p=0A, w=0A", k=—— rae p — nomspusiii pamuyc pesonancroro UC3, w —
u

6e3paszmepHas nepemenHas Xwuia, C — MOCTOSHHAS HHTETPaja IUOMACH, |l — TPABUTAIMOHHBIN MapaMeTp, HaliaeH
HOBBII METOJ UCKIIFOUCHUSI «MaJbIX 3HAMEHATEICI» BO BTOPOH 3a1aue Xuia.

PazpaboTaHHbIif METOX AKTYAJICH B TEOPHUH JBIKCHHS pe30oHAHCHBIX MIC3, Tak Kak METOx:

— T03BOJLIET HCKIIFOUHTE «MAJIbIc 3HAMCHATEIII,

— JAeT BO3MOKHOCTH ITOCTPOHMTH YHHBCPCAIbHBIC NEPEMCHHBIC, KOTOPbIC CIIPABEIINBBI KAK B PC30HAHCHBIX,
TaK ¥ B HEPES30HAHCHBIX 00MacTsx AswkeHnit UC3.

[lycte pe3oHaHCHBIH CIYTHHUK 3€MJIM COBEPINACT HEVIPABISICMOC IBIKCHHC B TOJC TATOTCHUS
3emiu 1 JIvHel, Toraa cunosas GyHKUMA XUJa 3aMULICTCS B BUAC
1

M 1
U=—+—=vr’+=(v'-v)z°, 1
> 2( ) (1)
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IOC V U V' — MOCTOSIHHBIC NapaMETPHl, KOTOPbIC MOAOHPAIOTCS TaK, YTOOBI 0OCCICUUBATIHCE JBHIKCHHUS
yana u nepures opoutsl UC3; 1 — rpaBHTAllMOHHBIA HapaMeTp; X, Y, Z— FCOLCHTPUUCCKHE KOOPAUHATHI
NCs.

Hudpdepenmansupie ypasHenus apkeHus MC3 ¢ yuerom (1) B reoneHTpUYSCKHX KOOPAHHATAX
Oxyz

d* d* d*
_x+ﬁ: y+&: _Z+H_§:v'z 2)

de? P [ dt? r

JIOITY CKAIOT UHTErpa mwiomaiaei

XLy =C 3
ar ©)
H UHTErPa S3HEPTUU
2 2 2
V2 =2U+h), V2=[ﬁJ +[d—yJ +[§J (4)
dt dt dt

rae C — NOCTOsIHHAA MHTErpana niomaici; /1 — mocTosHHAs UHTETpala SHEPTHH.
[epetinem ot auddepeHunanpabx ypaBHeHHH (2) k Oe3pa3sMEepHBIM HNEPEMEHHBIM XHIUIA, TIOCPEa-
CTBOM CIIEIYIOMHX 00O03HAYMCHUH:

vC* v —v)C°
o=— —const,B:%—const, )
H H
z C?
p2:x2+y2,s:—,w-p:—, (6)
[ H
Torga OyaeM UMETh
d*w o 1
; +[l+—4JW—WZOa 7
dv w (1+s7)
d*s
— + [l + %} s =0, s — TAHTCHC TMPOTHI, ®)
dv w
dv 2
— = M—3w2 , L — TIONAPHBIH YOI, )
da C
Cc? 1
Tme w=—m—-— nepeMCeHHAadA XI/IJ'IJ'Ia, KOTOpad COOTBCTCTBYCT HWHBCPCHOHHOMY COOTHOLICHUIO
Hop

2
OA"-OA=k, OA'=w, 04 =p, k:C—,p—nonﬂpHmﬁpaz[Hyc.
i

B cnyuac pesonanca p —> o, a w — 0, npuyem B ciyuac orcyTeTBHs pesoHaHca w >0, p > 0.
HOKa}KCM, KaK UCKITIOUACTCS «MAaJIbII 3HAMCHATEITDY .

B
Iycte p :Z f(v), B—const, b — «vambiii 3HaMeHaTe by, f(V)— onpeaensromas QyHKIHUS.

IMoacrasum p B (6):

2 2 2
w:C_.l:C_. b :D'b, D:C——const, b>0. (10)
Lopou B fO) )
U3 (10) Buaso, uto nmpu b >0, w>0 unpu b >0, w —> 0, tak xak f(v) - orpaHudcHHAs
¢dvakums, To ecte MC3 He coBepact GHHATBHBIX JBHKCHHH.

Takum 00pa3om, MEPEMEHHAs W HE TEPSCT CMBICTA, KaK B PC30HAHCHON OONACTH, TaK U B HEpe-

30HAHCHOU 00JaCTH, T.€. B 3THX MCPEMCHHBIX HET «MAJIBIX 3HAMCHATCICH .
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B zaxmroucHIN OTMETHM, ITO IPCOOPA30BAHNUEC HHBEPCHH:

1) MO3BOIACT UCKIFOUHTE «MAJBIC 3HAMCHATCITHY;

2) JaeT BO3MOKHOCTB TIOCTPOCHHUS HEIPEPBIBHOM (DYHKIIMH, KOTOPAsi YHHBEPCAIbHA.

Paccmotpum Teneps, uto nponcxoaut ¢ anmaukaroi UC3.

B ocnoBHo# miockoctn (OJpv ammutukara pasHa Hya0. Kak tomeko MC3 mokuaaeT OCHOBHYIO

IUIOCKOCTB, BCTYIIACT B CHITY COOTHOIICHHE 2z = P(V) - $(V) , mpuuem s(V)— orpaHudCHHAS QYHKIHS.
B cnyuac pesonanca p > u z >0, p#0, z#0. C apyroit croporsr UC3 Haxomurcst BHE
IUIOCKOCTH, TOTAA

s:E-w (11)

2
C
npu pesonance W — 0, s — 0, B ciyuae orcyrersus pesonanca W >0, s >0, z # 0, cnenosarensHo,
TAHI'CHC IIHPOTHI § — HEMPEPbIBHAA (DYHKLIU.

Lz
Beenem o6o3HaucHue: & = F , rae & — Oe3pasMepHast OrpaHUYCHHAS IEPEMEHHAS, TOTAa

s=&-w. (12)
[lepemennsie s, &, w HE cCoACpKaT «Manblc 3HAMCHATEIN», OHH OC3pa3MEpHBI U VHUBCPCATBHEL, T.C.
HE TEPSIOT CMbICTIA KaK B PE30HAHCHOH, TaK M B HEPE30HAHCHOM oOnacTax asmxkeHuit UC3.
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Annoramus. EcenTin MaFsIHACHIH TYCIHY YIIiH 0i3 TCOMCTPHANAH, ACTPOHOMUSIAH JKOHE OPTAJIBIK OpOHuTaIap
TCOPHSICHIHAH KAKET MAIIIMETTEP1 KEATIPEHIK.

Ieomerpuana [1] HHBEPCHSIBIK TYPACHOIPY YFBIMBI OepinreH. OX TYpIeHIIpy e Ka3bIKThIKTarbl A Hykreci A’
HYKTeCiHE oteri, omap OA coyaecinae opHamacamsl xoHe OA4 7 - OA = k, myHAa k — const — HHBESPCHS JOPEKECL,
O — uHBEPCH MOJOCI.

Acrtporomusza [2] «ximi Genrim» yreiMel Oepinren. On 6emrim /7120, + A0, & 0, m, n — 6yTin TypaKTHLIAp,

®1, ®7 — OYPBINTHIK *KbIIIAMABIKTAp. «Kimi 6enrimTep» pe30HAHCTHIK KOZFAIBICKA AJIBII KEJICII.
OpramsIk opouranap TeoprachHaa [3] ocer opouTtanap yrbMel Ocepineai. On XOKC-uin Herisri ecebiH memeni.
Makanana wHBepCcHS OBLIAH CHTI31ITCH:
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C2
Pp=0A, w=0A", k=—
18

MyHga p — pe3oHaHCTHIK JKOKC momapmeik paguycel, w — XWaI aWHBIMANBIChl, C — ayJaH WHTCTPAJIBIHBIH
TYPAKTBICHL, |l — TPABUTAIMS ITAPAMETPI.

Maxkanaga HHBEPCHAHBI KOJIAHBIN X UIIBIH CKIHIII eceOIHIe «KilMi OenrimTepaAcH» KYThUIY d1iCi OPHATHLIFAH.
By oxic e3exTi, OHTKEHI:

— «Kimi OerrimTep» KOHBLIAIET,

— VHHBEPCAJI aHHBIMATIBUIAPABI KYPYFa MYMKIHIILTIK Oepei.
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Abstract. On the occasion of the 20th anniversary of the Assembly of People of Kazakhstan there were
established by representatives of various nationalities and ethnic groups living in the country, the centers of language
and culture in their compliance with all the conditions of their national and cultural values. These centers have
become the basis for the Assembly of People of Kazakhstan. The peace and inter-ethnic harmony in the country,
political stability, religious unity are evidence of this. Political and economic development of the country in the
process of public relations requires the consideration of many issues that affect the centers in different ways,
consisting of representatives of various ethnic groups in the current situation of the market economy of Kazakhstan
society, the country is closely linked to the preservation of the integrity. As a result, it gives the country's economic
development and improvement of social status, a number of political, spiritual and cultural achievements of one of
the multinational states in the world. Currently, in our country of origin, language, religion and culture are different,
but share the fate of the historical representatives of 127 nationalities and ethnic groups. This article deals with the
migration of the German culture and ethnic group - one of the many ethnic groups living in Kazakhstan, starting with
the pre-revolutionary era (1917) until today.
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Annoranmusa,. Makamama Kaszakcran xanksr AccamOnescrHa 20 bIT TOMybIHA opait KazakcTanaa peBOMOIIIFa
(1917 ) AcHiHTI KC3CHHCH Ka3ipTi TaHFA ACHIH eMip CYPII KeJIC KATKAH STHOCTAPIBIH Opi HEMIC STHOCBIHBIH MOJC-
HHCTI MCH KOIIi-KOH MOCCIICICPl KApacThIPHLIAIbL.
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