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KUPHUII

Tactyp V3z6ekucron Pecniy6iuxacu ITpesuaenturunr 2015 fiun 12 uiongaru
“Onuil TapauM MyaccacaJlapUHUHT pax0ap Ba IMeJaror KaapjapuHu KanTa
Tal€pianm Ba MAJIAKACHHM OLIMPHUII TU3MMHUHU SHANA TAKOMWJUIAIITUPHII 4HOpa-
tagOupnapun 1yrpucuaa’tu  [1d-4732-conmu, 2017 iwmn 7 ¢eBpangaru
“V36exncTon Pecrny6nuKacHHM SHAJa PHBOXIAHTUPUIN Oyiinua Xapakariaap
crpateruscu Tyrpucunaa’tu [1P-4947-connmu Gapmonnapu, mynunraek 2017 iun
20 anmpempmarn  “Onuil  TabauM THU3UMUHH SHaJa PUBOXIIAHTHPUII 4YOpa-
tanoupnapu Tyrpucuna’tu  IIK—2909-connmu kapopu xamaa 2019  iun
27 aBryctnaru “Onuii TabJIMM Myaccacajlapyu pax0ap Ba NeAaror KaJpJiapUuHUHT
y3IyKCU3 MaJlaKaCHHU OLIUPHUII TU3UMHUHU KOpHUi »Tui Tyrpucuaa’ru [1d-5789
— connn PapmoHusa OenruiaHrad yCTyBop Bazudamap Ma3MyHUAAH Keiauo
YUKKAaH XoJija Ty3wiraH Oynu0, y OJuil TabiuM Myaccacajapu Ieaaror
KaJIpJapuHUHI KacO MaxopaTH XamJa HMHHOBAallMOH  KOMIIETEHTIUTUHU
PUBOXKIIAHTUPUIL, COXara OWJ WIFOP XOPIXKH TaxpubOanap, sSHIM OWiINM Ba
MaJIaKaJapHU Y3JAalITUPULL, ITYHUHTIEK aMAIMETTa )KOPUN ITUII KYHUKMAJIAPUHU
TaKOMWJUTAIITUPUIIIHA MaKCaJ KUIaIu.

Maskyp macTyp PHUBOXJIAHTaH XOPWKUM JABIATIAPHUHI OJIMA TabIUM
coxacuJa OJpuUIIraH IOTYKJIapy Xxamja OpTTHpraH Taxpubdaiapu acocuaa
“MexaHuKa” KailTa Tali€piall Ba Majaka OLIUPUII WYHAIUIIN YUYyH Tal€piaHTaH
HaMYyHaBHMH YKYB pexa XaMJa JacTyp Ma3MyHUJaH Keau0 YMKKaH X0Ja Ty3WIrad
Oynu6, y 3aMoHaBUil Tajabiap acocuja KaiTa TaW€piaml Ba Majlaka OIIMPHUII
Kapa€HJIApUHUHT Ma3MyHUHU TaKOMWUIAIITUPUIN  XaMJa OJIMA  TabiuM
Myaccacajgapyd NeAaror KaapJapUHUHT KacOWi KOMIIETEHTJIMIMHM MyHTa3aM
omupud OOPUIITHA MaKcaa KUIaau.

Kamust Tapakku€td HapakarT MamJIaKaT WKTUCOAUN CaTOXUSTUHUHT
IOKCAKJIMTH OujiaH, OaJku Oy cajloXuaT Xap OMp MHCOHHUHI KaMoJI TONUIIM Ba
YUFYH pUBOXJIAHUIINTA KAHYAIUK WYHANTUPUIITAHINTH, MHHOBALMSJIAPHU TaIOUK
TWITAHJIUTH OWJIaH XaM yia4aHaad. /[eMak, TabiuM THU3UMU camapaopiIuruHu
OLLIMPHILL, NTEJArorIapHy 3aMOHABUI OMJIMM XamJa aMaluii KYHMKMa Ba Majlakajiap
OWIaH KypOJUIAaHTHPHIL, YET 3] WIFOp TaXpuOajdapuHM YpraHuil Ba TabJIUM
amManueTUra TaAOoMK ATUIL OYTYHI'M KYHHHMHT J0J13ap0 Basudacuaup.

JlacTyp Ma3MyHM OJIMM TaBJIMMHUHI HOPMAaTHMB-XYKYKHUH acociapu Ba
KOHYHYHJIMK HOpPMaJIapy, WIFOP TabJIMM TEXHOJOTUSJIApH Ba MEJArOruk Maxopar,
TabJIUM JKapa€HlIapuia axOOpOT-KOMMYHMKAIMS TEXHOJOTHSUIApUHM KYILIall,
amMaJIui XOP>KAN THII, TU3UMITM TaxXJIII Ba Kapop KaOyJ KWIKII acociaapu, Maxcyc
dannap Herusuaa WIMHA Ba aMalluid TaJAKUKOTIAp, TEXHOJOTUK TapakKUET Ba
VKyB ’Kapa€HMHM TaIIKWJ STUIIHUHT 3aMOHaBUM yciyOnapu OViimya cyHITH
IOTYKJIap, TMEJAarorHMHI KacOMH KOMIIETEHTJIMIM Ba KpEaTUBJIUTH, Trio0al
NuTepHer TapMOFH, MyJIbTHUMEAUA THU3MUMIApU Ba MacodaJaH YKUTHII
YCYJUTApUHU Y3JAMTUPUIT OYinYa SHrU OWiInM, KYHMKMa Ba MajaKaJlapUHU
IAKJUIAHTUPUILIHY Ha3apAa TyTaIH.

Hactyp noupacuaa 6epunaéTrad MaB3yjap TabJIuM coXacu Oyinua meaaror
KaJpJlapHd KaWTa Tai€piaml Ba MajakaCMHM OIUMPHUIN Ma3MyHH, cudaru Ba
yJIapHUHT Tal€prapiaurura KyWujaaauraH yMyMHH Majaka Tangabiiapu Ba YKyB
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pekanapy acocuja MaKIaHTUPUITaH OYIu0, yHUHT Ma3MyHH KaMHUSIT PUBOXKU Ba
TabBJIMM—TapOusl JKapaHMHUHI MHHOBAllMOH Macalajapd, OJMH TabJIUMHUHT
HOPMATHB-XyKYKHI acociapd Ba KOHYHUYWIHMK XYXOKaTiIapHu, WIFOP TablIuM
TEXHOJOTHsUIapM Ba MEAAroruk MaxopaTr, TabJuM KapaéHiapujga ax0opoT-
KOMMYHUKAIUS TEXHOJOTMSJIAPUHM KyJUlall, aMajud XOPMXKUM TWII, TU3UMIA
TaxJIMJ1 Ba Kapop KaOyJ KWIHII acociapu, Maxcyc (haHjap HErusuaa WiIMUN Ba
aMajaui TaAKUKOTJIAp, YKYB JKapa€HWHW TAlIKWI OJSTUIIHUHT 3aMOHABUU
ycayonapu OViinda CYHITH IOTYKJap, NMEJarorHUHT KPEaTUB KOMIIETCHTIMTUHU
pUBOXIIAaHTHpULI, Trio0an WHTEpHET TapMOfH, MYyJIbTUMEANA THU3UMJIApUaH
doitmananum Ba MacopaBUil YKUTHUIMHUHT 3aMOHABUM MIAKJUTAPUHU KYJUTall
Oyiinya Teruuuid OWJIKMM, KYHHMKMa, Majlaka Ba KOMIIETEHUHUSJIAPHU
PUBOXJIAHTHpHUINTAa WyHanTtupwirad. Kaita Taué€pnam Ba Majlaka OLIAPHII
UYHAaTUMIIMHUHT Y3Ura X0C XYCyCUsTIapHu Xamja 10y3ap0 MacanaiapuaaH Keiauo
YUKKAaH XO0JIJa JacTypAa THUHIJIOBUMJIAPHUHI Maxcyc QaHnap Joupacujaru
OuJIMM, KYHUKMa, Majlaka XaMJa KOMIEeTeHUUsIapura Kyhiunaaural tainadiap
TaKOMWJUIAIITUPUIIUIIA MYMKHH.

MoayaHMHT MaKcaau Ba Ba3zudaapu
“MexaHUKaHUHT J0j13apd Macananmapu’ MOJIYJIMHUHT MaKCaau: Ieaaror
KaJpJIapHU KailTa Tal€piaml Ba Majaka OIIMPHUIN KypCH  TUHIJIOBYMJIAPUHU
MEXaHHMKa COXaCUJlard SHI' CYHITH IOTYKJap, MyaMMoJiap Ba yJapHU Xaj STHUII
WYIIapuHM aHUKJIAIl yCyJUIapH, IIYHUHTJEK, HaTWKAJIapHU aMajiuil axaMusTiapu
Ba UIILJIA0 YMKApHUII OOBbEKTIApUAa KYJUlall WyJuTlapyuHu YpraHuil XucoOJIaHaIu.
Mopaynausr Bazudacu Ma3Kyp JacTyp JAOUpacHIa TUHTJIOBUMIIApra Ha3apui
Ba aMajiuii MEXaHUKAHUHT J0J13ap0d MyaMMOJApUHU aHUKJIAII, TaxXJIW1 KWJINII Ba
yIIapHU €4ull ycyJulapu Oyiinua Hazapuil OuiuM Oepuill Ba MyailsiH KYHUKMaap
XOCHJI KMJTHIIT XHCcOOJIaHa IH.

MoayJ1 0yiin4a THHTJIOBYMJIAPHUHT OMJIIUMH, KYHUKMACH, MAJIAKACH Ba
KOMIIeTeHIUSIJIApUra Kyinjiaaurad tajgadaap
“MexaHrKaHUHT J013ap0 Macaianapy’” MOJYJIMHH Y3IAITHPHUII KapaCHUIa
amaJjra OlIMpUJIauraH Macajajap Joupacu/a:

THHIJIOBYM:

- MexaHuka (QaHmapuma  MareMaTUK — MOJC/UIAIITHPHUINHU  CYHITH
IOTYKJIApUHU;

- KJIaCCHK MacajlajlapHU €YMIlJIa ACOCUHM MPHUHIUIIAPHUA Ba TEOpEMaJIapHU
KYJUIAlIHU;

- MEXaHHKa MacaJaJlApUuHM €4YuIla MaTeéMaTUK Ba  AJITOPUTMHUK
MOJEJUIAIITHPHUILL YCYJITIAPUHU;

- WIMHH-TaAKUKOT €k unuiad uukapuml  (aonuaTtuia  OJMHIaH
HaTWKAJIAPHUHT MEXaHUK MabHOCHUHH;

- MexaHuKa (HaHIapuHU YKUTHIIIATH WIFOP TaXpHOaTapHU OUIumIu KEPax.
Tunriaouu:

- MEXAHUK XapakaTra TETUIIM BApUAMOH MacCalaJIApUHN Ky UL,

- HproToH Maiinonnaa G0mIKapiiIyBUl HyKTa SKCTpeMai TPaeKTOpUsIIapuHU
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aHMKJIAILL;
- Houjeasl OOFJIaHUILIM CUCTEMaap/ia MITKAaJaHUIl KOHYHUHH aHUKJIAIIL:
- APTJIA OOFJIaHUIIAPHU amMalira OMKUPYBYH PEAKIMs KydJapyuHU aHUKJIAIl,
- MEXaHUKaHUHI aCOCUW TMPUHUHUIUIAPUHU Ba HMHTErpauiall yCyJIapUHU
KYJIIam Ba TacCHU(IAIT KYHUKMaapuza sra Oy J031M;
Tunriaosuu:
- TabJIUM KapaéHUHM TAIKWII STUII Ba OOIIKAPHIILI,
- MexaHHKa (paHUra TETUIUIA ACOCUN YCYIUIapHU amaljia KyJIalll;
- KacOui MyJOKOT ycyiiapuaaH ¢GoianaHuil, XaMKOPJIUK UILIAPUHUA OJIUO
oopwui;
- onu6® OopuiraH MIAMUN-aMallui WIUIap HaTKajmapu Oyinua uIiaHMasiap
UIUIa0 YUKUII MalaKaiapua 3ra OYIuiimg JO31M.
TunraoB4u:
- MEXaHMKara Teruiluid SHTU MacajlalapHu KyWHI;
- XapakaT TEHIJIaMaJlapHU TY3HULI, €YUMIIAPHU KEITUPUO YMKAPHIL, OJMHTaH
HATHKAJTAPHU TaXJIAJ KAJTUIII,
- o0 OOpWIraH MEXaHUK aMaluid TaAKUKOT HATWXKAJIApUHU YpraHuiaaéTra
Xoucanapra MyTaHOCHOJINIY XaKu1a TaBcusiiap Oepuu;
- WJIMHUN TAJKUKOT UIIUTAPUHUHT HATYOKAJIAPUHU TaXJTUJ KUJIHIIL,
- YKyB MackaHiapuaa gaH coXacu MXTUCOCIUTHJAH KeIuO 4MKHO Meaaroruk
(baoTuATHU pexKaNAIITUPHUII Ba aMajra OIIUPHIIL;
- MexaHuKa (QaHIapu coxajlapuaa METOAMK XamJa SKCIEePTIWK HILIapUHU
0JIu0 OOpHUIll KOMRemeHyuARapu2a ra OYIUIIN JIO3UM.

Moay/iHM TAIIKKJI 3THII BA YTKAa3UII 0yiHMYa TaBCUSIap

“MexaHUKaHUHT J10J13ap0 Macayianapu’ KypcHu Mabpy3a Ba amaiuil (CeMUHap)
MAaIIFyJI0Taap MaKIuIa oub 6opuiaiu.

Kypcau yxutuin xapaéHuja TabIUMHUHT 3aMOHaBHM METO/JIapH, axO0poT-
KOMMYHUKAIIUS TEXHOJIOTUSIIApU KYJUIAaHWIUIIN Ha3ap/la TyTUJITaH:

- Mabpy3a Japciapuia 3aMOHABUN KOMIIBIOTEP TEXHOJIOTHsUIApU €paaMuia
IIPE3EHTALMOH Ba JJIEKTPOH-AUIAKTUK TEXHOJOTHIIApAAH;

- YTKa3WjIaJuraH CEMHHAp MaIIFyJIOTJIapJa TEXHUK BOCHTAJAPIAH, TECT
CYpOBIIapH, akJIUil XyXyM, TYpyXJid (UKpJiall, KOJUIOKBUYM YTKa3uIl Ba OOIIKa
WHTEPAKTUB TabJUM yCYJUIAPUHHU KYJUTAll Ha3apia TyTUIaau.

Moay/JIHMHT YKYB peskajgaru 00mKa MoayJ/uiap OnJjiad OOFJIMKJINIH Ba
Y3BUMJIUTH
“MexaHMKaHUHT J10/13ap0 Macajiajiapyu’ MOJYJIM Ma3MyHHU YKyB peKajaru
“TabnuMaa axOOpOT-KOMMYHUKALIMOH TEXHOJOTUsIap” VYKyB MOAYIH OuiaH
y3BHM OOFJaHTaH XoJila MEXaHWKaHWUHT J0J3apd Myammomapu Oyiinua
NEeJarorjapHUHT KacOWi MeJaroruk Taléprapiuk Jgapa)kacuHU OpTTHPUIIra
XU3MAaT KWIAJIH.

Moay/JITHMHT 0JIMH TAbJIUMIArd YPHU
Mopynman — y3mamTUpUIl  OPKajdWd — TUHIVIOBYMJIAD  TyTall — MYXHWTIIAp,
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TUJIPOTEXHUK WHIIOOTIAP, JKCHEPUMEHTA MEXaHUKA, TEXHUKA, KypPWJIWII Ba
UNUIad YUKApUIIHUHT OOIlKa coxajapujia ydpauguraH MyaMMOJApHH TaJKUK
KWINII WYJIIapUHU YPraHuIll, yIapHU Tax, I KAJIUII Ba amaiia Kyjulamra Kacoui
KOMITETEHTIIMKKA 3ra Oynaauiap.

“MexaHMKAHMHT J10/13ap0 Macajajgapu” MoayJ OyiHYa coaTjiap TAKCUMOTH

Ayauropust
§ KYMJIAIaH
Ne MoayJ maB3yjaapu é E = = - §
3 & 5| 5| E¢g
S S = | &=
= £ | ¥ s
=
1. | HptoTOH TOPTHUII MailqOHU 1A 8 8 4 4
AKCTpEMa TPACKTOPHUSIIApHU
aHUKJIaII.
2. | Hounean cepBOOOFIIaHUIILIA MEXAHUK 6 6 4 2
cucreManap.
3. | bomkapunyBun MEXaHUK cUCTEMAJIap, 2 2 2
XapakaT TeHrJIaMaJapUHUHT XYCYCUH
€YMMJIAPUHU CTAOMILIAII.
Kamu 16 | 16 8 6 2

HA3APU BA AMAJIMUMAIUFYJIOTJAP MASMYHHU
1-Mag3y: Hb0TOH TOpTHIII MAHIOHI/IA IKCTPEMAJ TPAEKTOPUSJIAPHU
AHUKJIAIL.
HproTOH TOpTHUII MalIOHUAA SKCTPEMAI TPACKTOPHUSIIADHU aHUKJIAI.

2-Mag3y: Houmean cepBoOOFJIAHUIILIH MEXaHUK CUCTEMAJIAP.
Hounean cepBoOornmanunum MexaHUK cuctemanap. CepBOOOFIaHUIN peaAKIIUs
kywiapu. CepBOOOFIAHUIILIA CUCTEMAHUHT XapakaT TeHIJIaMallapy.

KVYUMA MAIIFYJOTJIAP MASMYHH

Kyuma wmamfynotinap Moyl coxacu OViimdya eTakud OJUH  TabiuM
kadeapanapyu Ba WIMUN-TAJKMKOT Myaccacajaapy jJadopaTtopusiapu Xxamjia uiniad
YUKApUIl KOpXOHajgapu Oynumiapuja TAlKWI 3TWiIagd. Maskyp MamFysiaoTiaap
coxara ouj 70J3ap0 MaB3yJsapja Taxxpuda-CUHOB Ba JIA0OPATOPHS MALLFYJIOTIapU
Xama TaHUIIYB aMaluéTH Imaklapuga onaud Oopunanu. LyHuUHTrIEK,
TabKHJIJIAHTAaH Myaccacajlap Ba KOpXOHajJap €TaKYd MyTaxacCHCJIapu TOMOHHMJIaH
pecnyOnMKa Ba XOPWXKUN WIMUN Mapkaziapja coxXa HYHaluIuaa amanira
OIIMPWIAETTAH UIFOP WIMHI Ba aMalluid TaIKUKOTJIap OYyiirua TaxXJIMIHK IapXxJiap
OepUIIHIIN MacKaara MyBO(QUKIND.
Kyuma MamrynoT y4yH KyMuaaru MaB3y TaBCHsl STHIIAJIN:



ImaB3y: “bomkapwiyBun MEXaHUK CHUCTEMANApP, XAPAKaT TEHIJIaMaJIAPUHUHT
XyCYyCHUM €UMMJIapUHU CcTa0wuiamr’” MaB3ycd Oyinda Kydma MalIFyJioT
VTKa3WiIaau.

VYKUTHII ITAKJIJIAPA

Ma3zkyp MOayJHH YKATHII *KapaéHUAAa TabJIMMHUHI 3aMOHAaBHHA METOIIapH,
NEAAroruk  TEXHOJIOTHSAJIAp Ba  axOOpPOT-KOMMYHHUKALMS — TEXHOJIOTHUsJIApU
KYJUTAaHWINIIY Ha3apJa TYyTHITaH:

- Mabpy3a Japciapuia 3aMOHAaBHUN KOMIIBIOTEp TEXHOJOTHsUIapu Epaamuia
npe3eHTaluoH Ba uHTepdaon menaroruk (Axmuil xyxum, Benn amarpammacu,
KOHIIETITYyaJ ’Ka/ABajl) yCyJl Ba TeXHOJOorusiapiaH ¢oinanannnany,

- YTKa3WIaural amaldidi MalFyJoTiap/a TeXHUK BOCHUTANapAaH, Tpaduk
opraHaiizepiapiaH, KeWcnapaaH QoijganaHull, TypyXJud (uUKpriam, KAYUK
rypyxjap OwiaH uuuUiam, OJHI-CYpOBIapJaH Ba OOIIKA WHTEPAKTUB TabIUM
YCYJUIApUHHM KyJUIall Ha3apaa TYyTHIIAIu.

AJJABUETJIAP PYUXATH
|. ¥36exucron Pecniy6amkacu IIpe3snaieHTHHUHT acapiapu
1. Kapumor M.A. V36eKHCTOH MyCTAaKHIUIMKKA SPUIINII ocToHacuia. -T.:
“V36exucton”. 2011. - 440 6.
2. Mupsuéer 111.M. byiok kenaxardMuU3HHM Map]l Ba OJIMKAHOO XaJTKUMH3
6rtan 6upra kypamus. — T.: “V36exucron”. 2017. — 488 6.
3. Mupsuéen L1I.M. Munnuii Tapakku€T HYTUMU3HN KAaThUAT OMJIaH JaBOM
STTUPUO, IHrU Gockuura kytapamus — T.: “Y36exucton”. 2017. — 592 6.

1. HopmMaTuB-XyKyKHii XysK:KaT/aap

4. V36exucron Pecny6mukacunnmnar Koncrutymmscn. — T.: Y36eKHCTOH.
2018.

5. V36ekucron Pecry6nukacununr “Tabiaum TyFpucuaa’™n KoHyHu.

6. V3beknucron Pecny6nukacunmar “Koppymmmsra Kapiid —KypariHii
TyFpucuaa’ tu KonyHnu.

7. V3b6ekucron Pecny6iukacu Ilpesunentununr 2015 iimn 12 uronmaru
“Onmuii  TabIMM MyacacaJapUHUHT pax0ap Ba TMemaror KaapJapyuHU KailTa
Talépiail Ba MaJakaCMHHU OIIMPHUII TU3MMUHU SHA/JAa TAaKOMILIAIITUPHIL 4Opa-
tanoupnapu Tyrpucuaa’ tu [1d-4732-connu PapmoHu.

8. V36ekucron Pecniybmmkacu Ilpesunentununr 2017 imn 7 despangarn
“Y36eKHCTOH PecryOIMKacHHYM SHAJAa PHBOXIIAHTHPHIN Oyiinua Xapakatiap
cTparerusicu Tyrpucnuaa’’tu 4947-connun @apmMoHH.

9. V3b6ekncron Pecniy6mukacu Ipesunentuauar 2018 i 3 depangaru
“XOTUH-KU3MApHA KYJUTa0-KyBBaTJIalll Ba OWJIAa WHCTHUTYTHHH MyCTaXKamulall
coxacumar  (paonusATHH  TyOAaH ~ TAKOMIUUIAIITHPUIL  YOpa-TaaOupiiapu
tyrpucuaa’ru [1d-5325-connu GapmoHwu.

10. V36exucron Pecniyommukacu Tlpesuaentuauar 2019 wwn 17 uronmaru
“2019-2023 itmmmapna Mupso YiyrGek HoMuparn Y36eKMCTOH ~Munmii
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YHUBEPCUTETHAA Tanald IOKOpH OYiraH maiakaiu Kaipiap Tai€piail TU3UMHUHU
TyOJlaH TaKOMWUIAIITUPUIL Ba WIMHH CaJOXUSATUHUA PHUBOXKIAHTHPU YOpa-
tanoupnapu Tyrpucuna’ru [1K-4358-connu Kapopu.

11. V36ekucron Pecnyonukacu Ilpesuaentununr 2019 #iun 11 uronnparu
«Onuii Ba ¥pTa Maxcyc TabJIUM TH3UMUTA OOIIKAPYBHHUHI STHTM TaMOWMIIIApUHU
YKOpuil 3 TUI Yopa-Taaoupiapu tyrpucuaa »ru [1K-4391- connu Kapopw.

12. V36ekucron Pecnyonukacu Ilpesuaentununr 2019 #un 11 uronnparu
«Onuii Ba ypTa Maxcyc TabluM coxXacuja OOIIKapyBHM HCIOX KWJIMII Yopa-
taabupnapu Tyrpucuaantu [1O-5763-con GapmonH.

13. V36exucron Pecry6mukacu Ipesunentunnar 2019 iiun 27 aBrycraaru
“Onuil TabIMM Myaccacallapu pax0ap Ba Menaror KaJpJapUHUHT Y3JIYKCH3
MaJjaKaCuHU OIIIPHIII TU3UMUHH KOpUN ATHII TYFpUCHIA TH
[1D-5789-connmu dapmonmu.

14. V36exucron Pecny6nukacu Ilpesumentuauar “2019-2021 iimmiapaa
V36exncron PecryONMKACHHM HHHOBALMOH PHUBOXJIAHTHPHII CTPATETHSACHHH
tacaukiam Tyrpucuaa’ Ty 2018 imn 21 centadpaaru [1d-5544-connmu dapmonu.

15. V36ekucron Pecnyonmukacu Ilpesunentununr 2019 #iun 27 mabiparu
“Y36eKkucToH PecryGnukacuaa KOpPYHIMAra Kapiii Kypalldil TH3UMHHHE SHA/A
TaKOMWUTAIITUPHUII Yopa-Tanoupiapu Tyrpucuna’tu [1P-5729-con dapmonu.

16. V36exucron Pecry6nukacu ITpesunentuauar 2017 iiun 2 despangaru
“Koppymiusra Kaplld KypalluIl TYFPUCHAZTH Y30eKHCTOH Pecry6imkacu
KOHYHMHUHT KOWJaJlapMHU aMajira OIIMPUIN Yopa-Taa0upiapu TYFpucuiaa’ Th
[TK-2752-conmu Kapopw.

17. V36exucron Pecry6mikacu ITpesunenTnaEHT "ONMii TABIMM TH3MMHHH
siHaJla pUBOKJIAHTUPHIL Yopa-Taadupiapu Tyrpucuaa’tu 2017 viun 20 anpengaru
[TK-2909-conmu Kapopwu.

18. V36exucron Pecny6mukacu IlpesumeHTHHHHT “ONHil  MabIyMOTIH
MyTaxaccuciap Taiépnam cudaTUHU OIIMPHUIIAA HMKTUCOAUET coXalapu Ba
TapMOKJIAPUHUHT  WMINTUPOKMHU  sIHAJa  KEHTaWTUpHUII  dYopa-Taadupriapu
tyrpucuna’ru 2017 itmn 27 uronnaru [1K-3151-connu Kapopwu.

19. V36ekucron Pecnyonmukacu Ilpesupentununr “HomaBmatr TabauMm
XU3MaTIapu Kypcatuil (PaoTusiTHHU SHAlla PUBOMIIAHTUPHUIN dHOopa-TaadupiIapu
tyrpucuaa’ru 2017 tun 15 cenrsopaaru [1K-3276-connu Kapopu.

20. V36ekncton  PecnyGmmkacu  IlIpesuiaeHTHHMHr  “Onmii  TabanM
Myaccacajgapuia TabauM CU(aTHHH OIIMPHUIN Ba yJApHUHT MamilakaTaa aMmaira
OIMMPHIAETTaH KEHT KaMpOBJIM HCIOXOTiaapaa (aosl HINTHPOKWHW TabMUHJIAI
Oyiinya KymuMya 4opa-taaOupiap Ttyrpucuna’ru 2018 #un 5 wuroHgaru
[1K-3775-connu Kapopu.

21. V36exucron Pecnybimmkacu Basupmap Maxkamacuauar 2012 fin
26 centsiOpmaru  “Onmii  TapUM Myaccacajapu TMenaror KaJpJiapyuHu KanTa
Taiépiamr  Ba  yJApHUHT  MaJaKacMHW  OMIUPHUIN  TU3UMHHH  sSHaJa
TaKOMWUTAIITUPHUII Y0pa-Tagoupiapu Tyrpucuna’tu 278-connu Kapopu.
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26. Natalie Denmeade. Gamification with Moodle. Packt Publishing -
ebooks Accoun 2015. - 134 pp.

27. Paul Kim. Massive Open Online Courses: The MOOC Revolution.
Routledge; 1 edition 2014. - 176 pp.

28. William Rice. Moodle E-Learning Course Development - Third Edition.
Packt Publishing - ebooks Account; 3 edition 2015. - 350 pp.

29. English for academics. Cambridge University Press and British Council
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30. Karimova V.A., Zaynutdinova M.B., Nazirova E.Sh., Sadikova Sh.Sh.
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2014.-192 b.

31. Yusupbekov N.R., Aliev R.A., Aliev R.R., Yusupbekov A.N.
Boshgarishning intellectual tizimlari va qgaror qabul qilish. —Toshkent:
“O’zbekiston milliy ensiklopediyasi” DIN. 2015. — 572 b.

32. Mark A Friend, James P Kohn, Fundamentals of Occupational Safety
and Health. 2015.

33. Lawden D.F. Optimal Trajectories for Space Navigation Butterworth,
Washington, D.C. 2013

34. Natalya.A.Korshunova and Dilmurat.M.Azimov. Analytical Solutions
for Thrust Arcs in a Field of Two Fixed Centers // «Journal of Guidance, Control,
and Dynamics» (AIAA), USA, 2014. V.37, NeS, pp. 1716-1719.

35. Herbert Goldstein. Classical Mechanics. Pearson New International
Edition. USA, 2013

36. N'aaTmaxep @. P. Jlekuuu 1mo aHAIMTHYECKOW MEXaHUKE. 3-¢ m31. M.:
®dusmatiut, 2012. — C. 262. — ISBN 5-9221-0067-X.

37. CenoB JIL.M. Mexanuka crmomHoi cpensl. T.2. M.: Hayka, 2004
(27IEKTPOH BapHUaHT).

38.P. Temam, A. MupauBuib. MareMaTuyeckoe MOJACIMPOBAHUE B
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IV. UuTepHer caiitiap
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1. MOOYJIHA YKUTHIIJIA ®OUJAJTAHUJIAIUTAH
UHTPE®AOJI TABJIUM METO/JIAPH.

“SWOT-Tax;ini”’ MeToau.

MeTOoAHMHT MAaKCAaJIHu: amMaJini

Ta)KpI/IGaJ'IapHI/I TaxJinjl KWJIMIO, TaKKOCHall OpKaJId MYaMMOHHM Xall 3STHUII

MaBXyJ Hazapuil Owiumiap Ba

WyImapHU TOMNMINTa, OWIMMIIADHM MyCTaxKamilall, TakpopJjanl, OaxoJamra,
MYCTaKWl, TaHKUJIUN (PUKpJIAIIHKA, HOCTAaHIAPT TapaKKypHHM IIAKJIJIAaHTHPUIIra
XU3MaT KWJIAIH.

S — (strength) * KyWII TOMOHNApII

W — (weakness) * 3aM, KyUCH3 TOMOHIAPI

O — (opportunity) * IIMKOHITATIAPI

T — (threat)

TYCHKJIIAP

MexaHUKaHHUHT J10J13ap0 Macanagapura
TErUILIN YCyJUIapAaH
(boliaNaHUITHIHT Ky9IH TOMOHJIapU

By ycynnap keHr kampoBiu 0ynu6
MeXaHUKaHUHT O6apua coXalapuHH
KaMpal oaau Ba MyXuTJiapra Teruiuiu
MOJICJITIAPHUHT KYTUTUTH OWTaH
aXpanub Typaau.

MexaHnKaHUHT ):Lon3ap6 MacaJjiajiapura
TCTUIIN yCYyJUIapaAaH (bOIZI[&H&HHHIHHHF
Ky4CHU3 TOMOHJIapH

MexaHuk CUCTCMAJIAPHUHT IIJTACTUKIIUK
coxajlapuia aHuK CUUMIIapHH OJIMIII
KaTTa MyaMMO TyrJAupaiau.

MexaHUKaHHUHT J1o713ap0 Macananapu
(haHUHUHT yCcysutapuaaH (o aaHuII
UMKOHUSTIAPU

Xap oMM XaM YMYMHI €4UMHH
aHuK1a0 OyIMacasa, aHATUTHK
MeXaHMKaHUHT ycylyiapu épaaMua
XYCyCHU e4MMIIaPHH aHUKJIAI
MMKOHUSTH MaBXKY/I.

TYycukmap (Tamkm)

MoeniapHUHT TOPJIUTH Ba
MYXUTJIApHU TaHJIa0 OJMII 3apypaTH.
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“AccecMeHT” MeTOAH

MeToAHMHI MAKCAJAU: MAa3Kyp METOJ TabJUM OJYyBUYWJIAPHUHT OWINM
JapakacuHM 0axoJjiall, Ha3opaT KWIWIL, Y3JalITHUPUII KYpCaTKHUYMd Ba aMalluid
KYHUKMAJIAPUHHA TEKIIUPUIITa WYHAITUPUITaH. MasKyp METOI OpPKaJId TabIuM
ONYyBUMJAPHUHT  Ownum  Qaonuatu Typiau  HWyHanmumuiap (TecT, aMaiuid
KYHUKMAJIap, MyaMMOJM Ba3uATIApD MAIIKW, KHECHUM TaxJIWI, CUMIITOMIIAPHU
aHMKIam) Oyitnua Talxuc KWIMHAIN Ba 0aXxoIaHaIu.

MeToaHu amMaJira OIIMpPUII TAPTHOM:

“AccecMeHT” NapJlaH Mabpy3a MalFyJoTJIapuja TajabalapHUHT EKU
KATHAIIYWJIAPHUHT  MaBXylJd  OWIMM  JapaXacMHU  YpraHumiua,  sSHTU
MabJIyMOTIapHU 0a€H KWIMLIA, CEMUHApP, aMaJIuid MalIFyJlIoTJIapa 3ca MaB3y
€KM MabJIyMOTJIAPHU Y3JIANITUPHUIN Japa’kaCUHU OaxoJiall, IyHUHTACK, V3-Y3UHU
Oaxonaml Makcaauja WHIMBHIyal IIaKiAa  (QoljganaHWIl TaBCUA ITHIIAJIN.
[IlyHuHTIEK, YKUTYBUMHUHI VOKOAMM EHNAINYBH XaMmJa YKyB MakKcaJlapyulaH
KeJInO YMKUO, acCeCMEHTra KyIMM4a TONIIHPUKIAPHA KUPUTUII MYMKHUH.

“AccecMEHT” MeTOIHMIa MHCOJI

< 4 Tecr Kuécmii Taxmi
%« |.TaMuiIsTOH MPUHLMINAA *  ['aMHJIBTOH NPUHIUIINHU

/‘\/\ﬁ KaHJai Xxapakamiap Oup-oupu
OusaH COMUILTHPHIAAN 7
* A. uxtuépunt
* B. Xakukuii Ba KHHEMaTHK
MYMKHH O¥IIraH xapakariap
» C. bup HyKTaaH YUKyBUU

KYJUTAHUII COXACHHH TaXJIUJ
KAJIWHT?

) TymyHuya Taxjiuiam

| AManuii KYHHKMA
/’Y * Tamuneron OVitnua Tabcup
KHCKapMAaCHHH U30XJIAHT...

* KaHOHUK aJIMaITHPUIL
aJloMaTuHU Oa)kapuIll KeTMa-
KETITTMHY YU3HKIIN
aJIMalITUPULILA KEATUPUHT
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I11. HABAPU MAIIFYJIOT MATEPUAJLJIAPH

1-maB3y. HbI0TOH TOPTHII MaiiI0HKIA IKCTPEeMAJI TPAEKTOPHUSIJIAPHH
aHUKJIAIIL.

OnTumu3zanys TpAeKTOPHii B IPABUTAIIMOHHBIX MOJISIX»

Maxcyc Kypc rpaBUTAIlMOH MailoOHJIap/ia HyKTaHUHT (KOCMUK almapaTHUHT
Maccajgap MapKa3W) XapakaTUHU ONTUMalUlall Macajgacura Oaruuuianrad. Adpum
MyoMMmoJiapura Oarumiianrad OymmuO, Acocuit 3bTHOOp Jloyaen ycynwura
Oarvnuianrad. byHJaH Tamkapu KOCMHMK —allapaTHUHT Macca MapKa3uHU
rpaBUTALIMOH MaJIOH TabCUPHIA XapaKaT TeHIJIAMAJTapUHU TY3UII, TaXJIAJ KUJIUIII
Ba ONTUMAaJ TPACKTOPUSUTAPUHM TOIMII METOJIJIAPH YpraHUJIAIH.

Metoasl ompeiesieHUsT aHATUTUYECKUX PEIICHUH Ha aKTUBHBIX YyYacTKax
ONTUMAJIbHBIX TPACKTOPUUA TOYKHU (IIEHTP MacC KOCMHUYECKOro armmapara) B
HEHTPAIBHBIX U  HEUEHTPAJIbHBIX TPABUTAIMOHHBIX TMOJSIX  (LIEHTpaJbHOE
HBIOTOHOBCKOE II0JI€, MOJIE JBYX HEMOABUKHBIX IIEHTPOB, OTPAaHWYEHHAs 3aj]a4a
TpeX TeJ, MPOU3BOJIbHOE Tone). lcciaegoBaHme Ha yCTOMYMBOCTH M Ha
ynpasisemoctb.  Crabwnmzarnusi  gBwkeHusa.  [loctpoeHue — perymisitopa.
KoukpetHble 3a1aun HeOECHOM OAJITUCTUKHY.

1. Ontuman OomIKapyB MacajlaCUHU KYHWUIUIIU. DKCTpeMasl MacajajlapHUHT
acocuil cuH(papu.

2. XapakaTHH OOIIKapHIll HA3apHsACHHUHT MKKA aCOCHUH MacallacH: JacTypHid
OOLIKApyBHU KypHILI Macajacu Ba OOLIKAPUIIHU CUHTE3 Macajacu.

3. MaiiepHUHT BapHaIlMOH MacallaCHHU KyWuimuim. OYHKIMOHATHUHT TYIIHK

BapHUaLUACH.

CranmoHap/IMKHUHT 3apypuil mapTtiapu (Ditnep-Jlarpanx TeHriaMmanapu).

TpaHcBepcaIMK [ApTJapu. bBOIIKApUINHUHT Y3WIMII HyKTajlapHaaru

miapTiap.

6. Bapuammon wmacama auddepeHiMan  TEHIVIAMAJIAPUHUHT  OUPHUHYHU
UHTErpaJIu.

7. BeliepmTpacc mapTH.

8. I'paBuTanmon MaiiioHAa ONTUMaJ TPACKTOPUSIAPUHU TOMUUIIHUHT YMyMUN
Hazapusicu. basuc-pekTop. basuc-BekTop yuyH nuddepeHiman TeHriama.

9. Hou, Mmakcumal, opajiuk TOpTUIL KUCMIIapH. ba3uc-BekTop ragorpadu.

10.Bapuanyon  MacajaHUHT  €YMMHUHM  [aMWIBTOH  cHUCTeMallapuHU
MHTErpajiaira KeaTHPHILL

11.Hou, opanuk Ba MaKcCMMall TOPTHUII KUCMJIapHUIard OMPUHYY UHTETpasuiap.

12 UuTerpamnam Mmyammocu. HMuTerpamnam ycyiuiapu. XyCycUH aHaJIUTHK
€YMMJIAPHU KYJUIAHHUILL.

13.Mapkazuii HproTOH MalaoOHWZA HOJ, OpPaJUK Ba MaKCHUMajl TOPTHIL
KrcMIapuaa 0a3uc-BeKTOPHHUHT y3TapHIll XapaKTepH.

o b
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14.0Op6uTanapapo yuud yTumuiap.

15.Mak0yn yuKub KeTUIIl MaHEBPJIApH.

16.I'paBuTaiMOH MalAOHUJA MyailsTH MaHEBpPJApHU aMalira ONIMPUII YYyH
XyCYCHM €UHMMIIAPHH KYJIJIAHHILL.

17.Maccacu y3rapyBud MOJJUN HYKTaHM MapKa3Wil HBIOTOH MalIOHWIArd
OpaJIMK TOPTHUILIUII KUCMHU YUYyH UHTETPAJUIAHYBYH XOJI.

18.Mapxka3uii OyamaraH rpaBUTaIMs MaiIOHIApUIA MOJJIMM HYKTAHUHT aKTHB
XapakaTh TPACKTOPUSIIAPUHU ONTUMAIIIAIITHPUIL.

19./lacTypuii TOPTHIL KY4HMHHA aHUKJIAII MACaJIaCH.

20.Yn3ukjmm OOmKapuiIyBIM CUCTEMAIAp YUyH JaCTypHil OOIIKapyBHHU KYpHIIL.

21.Yn3uKjm cTaliioHap CUCTeMaliap YUyH OOIIKAPHIIHII KPUTESPHUICH.

22 .bomKapuIliHU TEKIIUPUILITa O]l Ba CKAJsip OOIIKApUILIAPHUA aHMKJIAIITa
OMJI acaJyiajap.

23.Ukxku TOpTUIN MapKa3uJaH OMpU YEKCHU3IMKKA WHTUJTAH XOJ YYYyH HYKTa
XapaKaTUHU ONTUMAJUIAIITUPHUII Ba CTAOWIIAIITUPHIIIL.

24 YerapanaHnraH yd4 S>KHCM MacaJaCUHHUHT ailjlaHMa XapakaT XOJId YYYyH
HYKTaHUHT ONTHMAaJ TPACKTOPHSIIapH.

25.Yerapanrad y4 >KMCM Macajacy XOJIMJla aKTUB KUCMHUJA HYKTa XapaKaTUHU
CTaOWLIAIITUPHIIL.

Pexa:
1. BapuanuoH MacalaHUHT KYWHUJTUIIN.
2. WuTerpannaim MyaMMOJIapH.
3. Xycycuil eunMIIapHu TOIUII YCYyJUTapu

Tasinu cy3aap: maccacu yzeapyuu HyKma, MUHUMAL KULMAmu manao
KUIUHY YU (DYHKYUOHA, AKMUB coxanap, 6a3uc-6eKmop, 2aMuilbmon CUCmemacu,
mMopmuwl Ky4uHUHe KUUMAmu 6a UyHAIUWU, MACCAHUHR 8AKM OPAIUUOAY capu.

1.1. BapuanmuoH MacajJaHUHT KYiHHIHIIN

Ky#inna y3rapyBuan mMaccanu HykKTa — kocMuk kemanuHr (KA) dazomaru
XapakaTUHU, SbHU (PAa30HUHT OMp HyKTacuaaH OOIKa HYyKTacura YTHII
MacajaCuHU OJKCTpeMal TPACKTOPUSJIAPHHM aHHUKJAIl MacaJlaCuHU KYypHoO
yukamu3. byHal Macana Xxo3upaa KOCMHK ITapBO3JIap MEXaHUKACUHUHT J10J13ap0
MacajlajapuiaH xucoOnaHagu. Maccacu Vy3rapyBuu MOJJIUN HyKTa Xapakar

TeHraamacu - Memuepckuil  TeHrjamacura kypa Oy HyKTa xapakar
muddepenHnran TeHramaMmacu Kyiuaarnua oynaau:
MZ—:=5+M§. (1.1.1)

bynna M-kocmuk kema (KA) Maccacu; ¢-rpaBUTanMoH Te3naHum; @ -

peakTuB Ky4 OYnu0, OyHIaH KeinH Oy Ky4HH TOPTYBYUM Kyd 110 alTHO KeTamwus.
YMymui Hazapusra Kypa
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dt
bynna v, —SHHILI HATHXKACHAA OTHING YMKASTraH 3appaylapHUHT HUCOWM TE3JUTH:
Ve =—Ce; €-TOPTYBUM Kyd Oyiinab HyHanraH OUPIMK BEKTOp. ¢ HH Yy3rapmac e
XucobaimMu3 (KUMEBUN EKUIIFU capuiaiiiiraH KOCMHUK KeMallap/ia HUCOUH Te3/IuK
¢ TOUMHIN).
o o dMm
Macca y3rapulliMHUHT MOXUSITUTA Kypa, e 0 (HykTa wMaccacu

KaMasau) Ba  m-Macca capdu yerapananrad, O<m<m. V Xonma KyWHjaarwa
nuddepeHIan TeHriiaMara KeiamMms:

cm- -
v=—=8+J¢,
F=v, (1.1.2)
M =-m

By epzia r-HyKTa pajuyc BEKTOPHM , V-YHHHT TE3JIHIH .

Kyiinaa Oepunran gacTyiabKy XoJiaT/iaH SIKYHUW XoJyiaTra yTraHja OJIIuHIaH
Oepwiran MawmiyM (YHKIIMOHAIHA MUHUMAJUTAIITHPYBYM TOPTYBYH KyYHUHT
HyHATNIIN Ba KMIMATHHY TOINIITA KAapaTHirad (m Ba €) BapHAIMOH MacaaaHH
KYpHuO YMKamus.

MuHMMaTAIITHPUITYBYN (QYHKIMOHAN cudaTuma onaTaa XapaKTepUCTHK
TE3JTHK

OJIMHATH.
by macana mexaHuk MabHOCHTa Kypa, Macca capPuHN MUHUMAJIAIITHPHUIIT
Macajacu OusiaH Oup Xl Kydra ora .

t t t
3=j@dt=—jid—'v'dt——cjd—'v'dt=c|n%.
OM 0 M

MacananyHr KyHuaummra Kypa, TOPTHII KyYMHUHI HYHaJuIId Ba Macca
capdu OoILIKapyBUM MapaMeTpiiap poJiMHU Oaxkapaau. by Xosjga TOPTUIT KydUHHU

HyHanuImMHu  OeNrwioBYrd  0a3uc-BEKTOP ‘Z‘:l,ézi xkuputiiagn® [1] Ba

ONTUMAJTTUKHUHT 3apypHi MIApTUaH ONTHUMAN TPAeKTOpHUs 3 Ta KUCMIaH HoopaT
oYUM Kenub YuKaIu:

Houx ropruur kyun kuemu (HT), M=0, x<0
Opanuk Toptum Kyun kuemu (OT), 0<m(t) <0, x=0,
Makcuman Toptuin Kydu kuemu (MT), M=M, K2 0.

! Lawden D.F. Optimal Trajectories for Space Navigation Butterworth, Washington, D.C. 2003
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K=—A—1, &=
M )

Bapuanmon macananuar qudQepeHnman TeHriaManapu:

5= g0,
M 2 !
Fr=06; M=-m;
T 7 7 _ 03 cm
A=A ’lr__ﬁ’li Y=zt

Crammmonapyivk Ba BelepmTpacc mapTiapuHy KyJiaraH xoJiajaa, OW3HUHT
onTUMaJl OOWIKAPYB Macalacu VYH TYPTUHYM TapTHOMM €Enuk [amMuibToH
cucremacuiu HT, OT Ba MT opanuknapaa MHTErpaiall Macajacura Kejaau
[1]. Bynaa MamMuinbToH QyHKIUSACH KyHHUIard KypuHUIIIA OYaau:

,
H=) A%.
i=1
by epna 4 -Jlarpanx xynauTyBUYHIIapH.
H:Z(%%+§J+Z;—ﬂ7m. (113)
by eppmaru kymmmua QyHKmus — m  OomkapyB napameTpuHu (das3aBuil

y3rapyBUMIap OpKadM KUpUTHIINMH3 MyMkuH [1]. Bymma A,4,4, nmap v,r,M
y3rapyBuniapra Moc KymautyBumiap. Macananunar auddepeHnyan TeHTiaManap
cuctemMacu ['aMUIIbTOH cUCTeMacHu KYpUHUIIKMAA €3WIau Ba yIIOy KYpHUHHUINTA 3ra
oynau:

oH . oH [, —
(= J = =17 1.1.4
o T T (i=17), (1.14)

1.2. Bapuanmon macajanuHr quddgepeHunan TeHrjaaMagaapu

UYerapananran macca capdu Ounan xapakar kujaérran Hykra (KA maccamnap
MapkKa3d) XapakaTWHH ONTHMal  TPACKTOPHSCHMHH  TOMHWII  MacaJacuHU
IpaBUTALIMOH MaWJIOHJa JKoitamraH Yy3apo Oup-Oupu Owran HeroToH
KOHYHYHHMra Kypa TOPTUIIMIIAETIaH y4 KUCM Macanacu cudaruga xypud
yuKaMu3. by Macanazgaru KMCMJIApHMHI MaccajlapuHd MOC pasuiiga M,, M, Ba
M n1eb onmamu3. bynna M, Maccanu xucM M, Maccaiu *KUCM aTpoduaa paguycu
a ra TeHr aiaHa Oyinal xapakar kKuiaau ned kaOyn kuinamus. busz kypaérran
Macaiaza M(t) y3rapyBuan Maccaium kocMuk kema (KA) maccacu Ou3 Kapaérran
KOJITAaH UKKU OCMOH >KMCMJIAPUHUHT MaccacuaH aH4a KUYMK 4ed Kadysl Kujamus.
UerapanaHraH y4 >KUCM Macajacura Kypa, >kucmiapad OMpOHTACMHUHI Maccacu
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oomka M, >M, >>M HUKKHUTACUHUKHIa KaparaHja aHda KUYk Oymaau. Jlemak
KypWIa€TraH Macaja JOWPAaBHM dYerapajaHraH y4 JXKUCM Macajlacura KeJaw.
[Maptnu pasumga M, Ba M, napau Ep Ba Oii n1e6 artaiiMu3 YapHUHT Maccajlapu
Oup-Oupura HucOaTaH ¥ymayoBAOmI Ba M  Maccald J>KUCMHUHT TOPTHII
MapKasjiapura TAbCUpUHU MYK 1e0 KapanMus.

IOxopuna kenTupwirad copjajaliTUpWIapHU xucoOra onran xonga, KA
HuHr (KA wmaccamap MapKa3WHUHT) XapaKaTMHU WKKUTAa TOPTHUIL MAaiJIOHU
Tabcuga KypuO 4YWKamMu3. DyHUHr y4yH TE€OLEHTPUK Ba HHEpUUAT X,Y,Z
KOOpAMHATaJap CUCTEMAJIapuHU KUpuTamu3. byHna koopauHartanap OoLIMHU €p
Mapkasuaa, XY tekuciauk O opOutacu Tekuciauruna €éraau. Hykra xapakatuau
HUIMHAPUK KOOpAMHATAJIAp CUCTEMAcUAa KapaiMus.

rl=a. (1.2.1)

r1
a Oit opbutacu paguycu. Oif opoburacu Ouszra mMabiayMm 6ynu0, yuu Ep atpodunaru
OypdYak TE3JTUTMHH N Ta TEHT ae0 omamu3. by XoJga HYKTaHWMHT KOOpJAWHATAIapy

YUYH :

X, = acosnt,
y, = asin nt, (1.2.2)
z, =0.

MyHocabaT VYpunau. OWHUHT TE3IUTH Vv :\/g (u=f(M,+M,))ra TeHr

Kkp
SKaHJIUTHHHU Xucolra ojcax,
H + 4
r]2 =¥= Mas 2 (1.2.3)
bynpna 4 =fM;, u,=fM, wmoc pasumga Oi Ba EpHUHT rpaBuTanuoH

JOUMHUWIIapU. bH3 [IWIMHAPUK KOOpAHWHATANapaa Kapa€TraHMMHU3  y4YyH
LHMJMHIPUK KOOPJAMHATA CUCTEMACH 1A

X =TrCcosg,
y =rsin ¢, (1.2.4)
z=1.

oynagu. by epna a=nt—¢.
busra MabayMKH, OOUpaBHil uerapajaHraH yd4 JKACM MacaJJaCUHHHT
muddepeHnan TeHraManapy Kyduaara Kypuauniia 6ynanu:

2= — — — —
dr _omg P s \-%) 6
2

> M FiF p* p a’a’

BekTop KypuHUIIIArd TEHIIAMAaHW UWJIMHAPUK KOOpAWHATAa CHCTEMacuaa E3ulll
yU4yH KHHEMATHK KaTTAIMKJIapra MypokaT KuiaMu3. HyKTaHUHT Te3NuK Ba
TE3NMaHUNLIAPUHN [WIMHAPUK KOOpJAMHATa CHUCTEMAacHIard MPOCKIHsIIapH
KyHuaaru KypuHuiiga oyiaau:
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=<
Il

Tesznauuim >ca
o2
L )
W, =i -rg’=v, — -2,
r

W, =7=V,

KYpUHHUIITA ra.

A A
W, =2F@+Tp =V, + 2,
r

(1.2.5)

(1.2.6)

KA Ba Oif paauyc BEKTOpJIApMHU HWJIMHIPUK KOOpAMHATAAp CHUCTEMAacura

HpOCKHI/IHHacaK
r(r;0;z);

r(acose; asin a; 0).

(1.2.7)

BHI[I/I XapakaT TCHIIaMaJIapUHU HUJINHAPHUK KOOPpAHHATAIapra IIpoCKOUAIaACaK

W= M r y (ac05a—r cosa
1T ﬂli;g 2 3 a2
W= cm u asin o sin o
2 M 2 2 ,03 2 az !
cm z z
W =—8e, - ~——/1 I
3TV /u’lrs 2 53

),

(1.2.8)

(1.2.5), (1.2.6) Ba (1.2.8) Hu xucobra o0 KyWHIarujJapHUA XOCHJ KHJIAMUS3

V= — 4 —E £ (r—acosa)
M r Yo
. _cm . , v,V
v, :—ﬁ.z+”—§asma—ﬂ—§sma—l—2,
M P a r
cm TN
s= g A
M r Yol
r=v,
.V
¢=-2,
.
2=V,

by epna 4 =¢
xoJiataa 0a3uc — BEKTOp e, KaTTaluru
e :%: 2.(i=128), =1 =

Hy

a2

1.

2

V2
cosa +—=,
r

(1.2.9)

(1.2.10)

(i=13). Busnunar macana OT opanukna Kapansantu. Yoy

(1.2.11)

A= Z(/ll,ﬂ,z : /13). Varapysuu maccanu KA na macca y3rapumm
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M_ _m<o. (1.2.12)

STHHU
M=-m, (1.2.13)
Hdemak om3 (1.2.9), (1.2.10) Ba (1.2.13) Tenrmamamapra sra BapHaI[HOH
Macanara kenamus? [2,4]. Arap I0KOpUIaru TeHraMajJapHu Ba

7
H=Y A% . (1.2.14)
i=1
HU XHCOOTa oJicaK
ﬂ{ A - ﬂlr ~ 42 (r—acosa)-£2 c03a+v—2J+
P’

( 22+—a5|na ggsina—%J+ﬂ{gﬂg—M—z—”—ZZ]+ (1.2.15)
yo,

+/14v1+/L5 + AgVg — A,M.

busra ™abmymku, [amunbToH cucremacuaa X = 2—? A = —Z—IX{ (i=17)
OYymagu. DHIM A, JIApHU TOICAK
A=2Y2_g, (1.2.16)
r
.1
@:ﬂ%w—ym—ay (1.2.17)
A, ==, (1.2.18)
A, /11(~—3+”—§+—22—3€—15r—3i;(r —acosw)2j+
po P ,(1.2.19)
+ /12(3;1? (r — acosa)— “L2 j - /13(3/1{ £ 3”@ (r- acosw)j Az
P r r P r
- . 1 a 3ar
Ay = Ay, sin a(?——3+—5(r —aCOSa)J+
pLeop , (1.2.20)
+/12,u{i3cosa— COSZOC 3a° r }Lﬂg 3, — zar =-Sina
p a p°
A = —3112(—+&(r aCOSa)]+/1 3ﬂ2 sin a
r 4 , (1.2.21)
+l3(f_;+ﬂ_§_3/ilsz _3ﬂ252 j’
rop® T P
. Cm
h= D (1.2.22)

2
1. Asuzor A.I'.,Kopmryrosa H.A. BapuannoHHbIe 3a1a4i MEXaHUKH KOCMUYIECKOT0 moseta. - Tamkent, 1990.

2.Azizov A.G.,Korshunova N.A. On an analytical solution of optimum trajectory problem in a gravitational field //
Celestial Mech.- 1986.- V.38. Ne 4.
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(1.2.9), (1.2.10), (1.2.13) Ba (1.2.16) - (1.2.22) TeHrmamamap CUCTEMacH
aBTOHOM OYJIMaraH cucremara kupaau. by xonma 6usna ¢akar 2 Ta uHTerpan 6op°
[2].

AM=c; L+ 4+ 4 =1 (1.2.23)

[IIyHuHr yyyH XyCyCHl €4YMMHM TOIHII Macajlacura Keiaamu3. XyCyCUd €4HMMHHU
TONUIN yCyJlapuaaHn Oupu JlokmieBud Meroaw OYimO WHTErpain TY3WIIHIIN
TaxJIWIM HaTHKacuja yuoy CUCTEMA YUyH SIHTU XYCYCHUU €UUMIIAPHU OJIUIIUMU3

MyMKUH [1].
2. UHTerpajuiam MyaMmMoCH

Kyn COHJIN W3JIaHUIIIIapra Kapaman HYKTAHUHT ONnTHMaJI
TPACKTOPUSUIAPUHU AHUKJAIl Ba XapakaTMHM OOLIKapHIl Macajacu Xo3uprada
Mapka3uil HbIOTOH MalJOHM y4YyH Xam OOIlKa MaiJOHJap y4yH XaM MyaMMO
OymuO kenMoOKIa. XO03UpPrH KyHAAa Y3rapyBUd Ba y3rapMac TOPTUILIUII Ky4H
KUCMJIapUa aHAJIMTUK €YMMIIAPHU AHUKJIAI, aKTUB Ba IIACCUB KMCMJIAPHU CHUHTE3
KWIKII, opOuTanapapo y4uO VYTUII TPAEGKTOPUSUIAPUHHM KYpHILI Macajaiapu
eywnmarad.  BapmanmoH — MacalaHu  KBajaparypanapra  KEeJITHPHILJIAru
KMUMHYWITMKIIAPHU KYpHUO YMKANUITUK.

['paBUTALIMOH MaiiIOHIapJa HYKTAaHUHT ONTHUMAJl XapakaTu AuddepeHnuan
TEHIVIAMAJIADUHU AHATWIMK MHTErpajulall Macajajlapura Kyriad WiMuil uiuiap
Oarunutanrad. by Typjnarm wMacajamapHu €4MIl YYyH aHaJUTUK MEXaHHMKa
YCYJUIAPUHM KYJIJIAlra XapakaT KWJIMHIaH, MacalaH, KaHOHMK aJIMallTHpPUILIAP
Hazapusacu Ba ['amunbsToHa-fAko0u Hazapusicu, Hérep teopemacu, Jleman-®ue Ba
Jlesu-YuBura ycymiapu Ba Oomkanap. ['paBuTanmoH MaloHIa KOCMHK
anmapaTHU ONTUMAJl XapaKaTh MacajlaCUHU €4MIla KeJIUHaaAurad AuddepeHnnan
TEHIJlaMajap  CUCTEMacMHUHI  OUpPUHYM  MHTETrpaJUIapMHU  aHHUKJIAIIra
OaFuIIJIaHTaH UILIap MaBXKy/I.

basuc-BekTop Ba yTHII (PYHKUMACHUHM KUpUTHIIra acociaHrad JloyaeH
ycynu [1] aktud Kucmiiapia aHaTUTUK €YUMJIAPHHU aHUKJIAIl MyaMMOCHHH HOJ,
OpajJMK Ba MAaKCHMMaJ TOPTHUILMII Ky4d KUCMJapu y4yH 14-TapTuOnM ramMuiibTOH
cUcTeMaapura KeJITUPHUIL Ba 11y €MUK CUCTEMAHU MHTErpajijiall Macajacura ojauo
KenMIl MMKOHuHM Oepau® [1]. ByHmail éHpomryB BapHalMoOH MacajlaHd €4uIla
raMUJbTOH CUCTEMAJIAPU YYYH SXIIM KYJUIAHWIQJAWTAaH AaHATUTUK MEXaHHMKa
anmapaTtvaH, XamJa  Ha3apuid  MEXaHUKAHUHI  KJIACCHUK  Macajiajlapu
TEHIJIaMaJlapuHU ~ MHTErpajulalll  coxacujaaru (QyHAaMeHTand HaTWXalapaaH
dhoiimanaHuIn UIMKOHUHN Oepaiu.

3
AsmzoB A.I'.,KopiryHosa H.A. BapuaioHHbIe 3a1a4i MEXaHUKH KOCMHYECKOro nosera.- Tamkent, 1990.

4 Lawden D.F. Optimal Trajectories for Space Navigation Butterworth, Washington, D.C. 2003
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FaMMIBTOH CcHCTEMacu ydyH KyHMJard WHTerpamiap Mapxyn® [2].
Cranuonap MaiijoH yayH 6apua KucMmapaa » A4 X =h uHTerpan MaBxyn, Oy epaa
h y3rapmac coH yuyTa KUCM y4yH xam Oup xwi. By unHTerpan OyTyH TpaekTopu
Oyinad raMUIbTOHMAHHU CaKJIaHUIINTa MOC Keidaad Ba ymly KYpUHHINTa
KEeNTUPUIIAIU:

AG+ A0+ pm=h,

Oy epna S — yTui QyHKIUACH [ = ﬁi -2,.

HT Ba IIT kucmitap ydyH KyWuaard MHTETPAITHU OJIAII MYMKHH:
A4M =a,,
Oy epaa a, y3rapmac. [2]. XapaKkTepuCTUK TE3TMKHI MUHUMAJLIAII Macajlacu/a a,
YUKHII TE3JUTH C T'a TEHT
M =c.
byHuHr y4Hy SHrH y3rapyBuM cudaruga XapaTepUCTUK TE3JIUK MUKIOPUHU

KHUPUTAMU3
t

V:J.@dt:cln%.
M M

o

Yoy M udonanu kypud ynkamus, y (1.5) ra kypa Kyiuaarura TeHr

7

dv
im(iﬂ_%}ﬂ(%_%j_
dt \ M c\M

HT kucmnapuga A, Ba M y3rapmac, [IT kucmiapuna sca KaBciapjaru udosa

HOJITA TEHT.
[IT xucmnapuma OGa3uC-BEKTOP MHUKIOPUHU JOUMHUIIMTAHUA H(POIATOBUH
WHTETpan YpuHiu [2]

A+ +A=a,

Mapxkasuii MaiiioH yuyH yii0y BEKTOp UHTErpall YPUHIU

OxA+T x /Tr =4a,
VKKa CUMMETPUK MaiJoHIap Y4YyH 3ca Iy WHTErpalHUHT (akaTruHa OWTTa
TaIKWJI 3TYBUUCH YPUHIIU OYanu
A=a.
By wHTEerpan mUKIMK WHTETpaM OYJIagul Ba TaMUJIBTOH CUCTEMACH TapTUOWHU
WKKU OMPIUKKA TAaCAaUTUPUIIT UMKOHUHU OEpaJiu.
Mynaait kumu6 [T kucmmapuaa dhakat TypTTa yMyMUit HHTETpal MaBxKYy/I.

3. Xycycuii e4MMHHU aHMKJIAI YCYJIH

Kypunaérran 14-raptuomu (1.2.9),(1.2.10), (1.2.13) Ba (1.2.16)-(1.2.22)

5
AsuzoB A.T'.,Kopurynosa H.A. Bapuanuonssie 3a1a4i MEXaHUKKM KOCMHUYECKOro mosera.- TamkeHt, 1990.
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["aMUIBTOH CUCTEMACH YUyH OpaJIMK TOPTHUII Ky4d KUCMUA (pakaT UKKHATA

AM=c;, Z+ 14+ 4 =1
uHTerpan Mapxyq. LllyHnaii 5kaH XyCyCui HHTETpauiap Ba XyCyCUM €UYMMIIApHU
TOIMILTA XapaKaT Kuiamu3. XyCyCHi HHTErPAIHU TONMILIA JJOKIIEBUY yCyIUIaH
doitnananamus. Xycycuil MHTETpaIHU

F(v,,V,, A4, Ay, A4, As ) = CONSL . (1.3.1)

kypunuiaa kuaupamus. (1.2.9),(1.2.10),(1.2.13) Ba (1.2.16)-(1.2.22) Bapuanuox
Macana auddepeHiman TeHrIamMaiapura Kkapacak, F QyHKIUSIaH BakT Oyitnda
Tyna xocuna 0 ra TeHTr. F (QYHKIUSHU KaHOATIAHTHPYBUM | TapTUOIM XycCycuid
XOCHJIAJIH, YN3UKIIM OUp KUHCIIM TEHIJIamMara sra Oyiamus3:

dF

—= 1.3.2

=0 (1.3.2)
8F1)+8F1)+8F21+8F22+8F24+8F2550, (1.3.3)

ov, 1 oV, 1 8A - 0A, ° 0, ' dA

2
E[% A—”—lr—'u—zb—’uz cosa + 2 j+

ov, e ptal r
+5—F —/1 +&asma £y 2sin a2 +8—F(/12V—2—/14j+
ov,\ M ox a’ r 8/11 r

oF 1 LH 3u 3u
+ﬁ F(/Wl 2V, — 25 )+ [ﬁl( pz _2_~—15_—25

+ﬂz(3u2?bsm j 34,2 (—+—j+/15 =1+
P

oF . 1 a 3arb a cosa 3a’r .,
+£[ﬂﬁuzsma g—F+7 + A, 1L, ?cow— ————-Sin“a |+

+ 4 ~3,u22a—23in a]=0.
Yo

b=r-acosa.

by epma  (1.3.1) wHTEerpanra  KUpMaWguraH  y3rapyBUWJIApHU
koadpunentiapu 0 ra TeHr 6ynumm kepak. (1.3.4) gan xypunaauku V,, A, A, nap
IOKOpUJIaTy WHTErpajja KaTHAIIMaWaud. r,¢,z,M,A, JapHU ¥3 HYATa OJYBUH
cm 1 1 1.1

V’ A F’ F’ E; F udonanapau kodpdunentaapunu 0 ra TeHrIauMus3.

i _,1 0, 1.35
avﬂ‘ (1.3.5)
_OF (M , ﬂz@bj+ OF 128 G oo, (1.3.6)
oAl T P 04 p
oF . 9F o (1.3.7)
ov, 84
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Fp_F, ina—ﬁﬂﬁﬁ(ﬂlasma A,acosa)=0, (1.3.8)
o4, o

oV, oV

2 4

—F(ﬂib2 — J,absina)- %(ﬁlarbsin a—-ra’rsina)=0, (13.9)
5

6F Ve oF oF 8F(

avz v, V,V, (Mliv+ —2AV,—A.)=0 . (1.3.10)

2

Kouran xammapau xam 0 ra TEHrIanMus.

oF ,uz o
av a’ ov, a

2 2
3u,r AY v
(21 R R 122+/15—§]+

F

2

. oF
SIN o + aﬂq -
(1.3.11)

oF Hy
sin A,cosa)=0.
“oa, o2, ¢ (Bisin a -2, cosr)

(1.3.6) Tenrnamara 3Tu00p Kaparcak, OyHaa UKKUTA XOJIaT OYJIUIIN MyMKHUH:

r r r

1. z=0,

F r .
2. 2#0; 0 5+u25b +8F’u2? sina =0.
oA\ T Yo, oA p
1-xonatna KA oif opOuTacu TEKHCIUTHAA XapakaT KuJaau. 2-XojaTaa dca

KA o#i opOuTacu Tekucauruaa xapakar Kuimanau. bus

z=0. (1.3.12)
ne6 omnb KA oif opbutacu TeKUCIUTUIa XapakaT KWICHH Jeiauk. Moc paBuiiga
v,=0, 4, =0. (1.3.13)

oynagu. Kyhnnaruda Genrunanuiap KUpUTaMU3:

A=AV, =24V, -4,
3#1 PR AR SR
BEATE At AT A (1.3.14)

r
C=Ab- }Lzasin a,
D=Asina-A4,cosc.

Onau JIoKImeBUY yCynvHU KyJlam yuyH X, (F) oneparopjaapHu KUPUTAMUS.

Y xomma (1.3.5),(1.3.7)-(1.3.11) Ttenrmamanap (1.3.14) Hu xwmcobra om0,
KyWHJaru KypuHUIITra Kejaaau

X1=8F/11 8F/12_o,
ov, ov,
x,=Fr_9F; o,
ov, 04,
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oF, OF oF oF

X,=——b+—asina + A — aD=0, (1.3.15)
ov, 0V, 04, 04,
XA:—a—FCb+a—FCarsma 0,
o2, :
XS:ﬁv —Evv2+£i2v2 EA 0,
ov, ov, oA, 04,
Xe= oF ﬂzcos +8Fyzsm a—FA4 al:B—Eﬂ—;D:
ov, a’ ov, a’ oA, 04, 0/, a

X. (F )=O onepatopiap conu (1.3.1) mHTerpammaru ¥y3rapyBuuiap COHHIa
teHr oynnu. (1.3.15) cucrema nerepmunantu 0 ra TeHT OYJIUIIN KEpak.

A, A, 0 0 0 0
r 0 0 0 -4 0
-b asina 0 0 A —-ab
0 0 0 0 -Cb Carsina|=0
A -vyv, Av, A 0 0
'uZCOSa ”Zsma A, 0 B —”—jD
a’ a’ a

Ymly aeTepMUHAHTHU cofpanamTupamus, ra =0 sxkaHmuruHu >pTHOOpPra
0JICaK

A AC(AArsina — Aasina—AbD—- A Absina)=0.
4 2 2 2

b, A C,D udonanapau ¥3 ypHura Kyinb Kylngarura KejJamms.

2,(22V, — LV, + A N Ar — Aacosa — A,asin a )4, cosa — (13.16)
— A, sin a)(Aasin a — Lacosa + L,r)=0. o

Xap Oup kaBc wmummarum udomanu 0 ra Ttenrmab, [8] ma kenTupuiaTaH
eunmiiapAaH OOlIKa XyCyCHil edrMIIapHU OepyBUM MHBAPUAHT MYHOCA0ATIapHU
OJIMIIMMU3 MyMKHH®,

Ha3zopar caBosiapu:
1. Hyktanu TpaBUTaMOH MaWjoHmard (a3oBUil XapakaTH  XaKuaaru

BapualMoH Macanaga auddepeHiran TeHIIaMalap CHUCTEeMAaCHUHHHT TapTUOU
Heyara TeHT?

® Busaunosa 2.J1., Kopurynosa H.A. MeTo/ibl OnpejieNieHns aHAIMTUIECKMX PEMIEHMH JUIS aKTHBHBIX yYacTKOB B
HoJie JIByX HENOJABW)KHBIX IEHTPOB// AHanuTH4YecKas MEXaHWKa, YCTOHYMBOCTH M ympasieHue. Tpynsl X
MesxnynapoHoit UeraeBckoii koHpepenun, ToM 1, Cekuust 1. AHanutHdeckas MexaHuka.- Kazans, 2012, C. 192-
200
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2. Umnynscny TOPTULINII X012 Macca capdu HUMara TeHr?

3. Hox topTumuin ky4uu Maitionuaa ytuin GyHKIUSICH HUMara TeHr?

4. OntuMall TPAaeKTOPUSHUHI AaKTUB KHUCMJIApUAa TOPTUIIMII Ky4dd KaHAai
HyHairan?

5. Mapkasuii Hpl0TOH MalJJOHMHUHT TOTEHIIMAIM HUMAara TeHT?

6. O"epruss wuHTEerpasii ['aMUIBTOH cUCTeMacu TapTUOMHU  HeuTara
nacauTupaaun?

7. UkknTa NMMKINK WHTETpayUiap ['aMHIBTOH CHCTEMacu TapTUOWMHU HedTara
nacatupanu?

8. OpanuK TOPTUIIHUII Ky4d KUCMHIA YTUIT (PYHKITUSICH HUMA TEHT?

9. Kanmait uaTErpasyiap MHBOJONHAA OYmamnm?

10. WNuBapuanT myHocabatnap HuMa? Yiap UHTerpauiapaad HUMa OujiaH
bapk kunaau?

11. WuBomonusana Oyiran HHTErpajjiap cucTeMa TapTUOWHU HeuTara
nacanTupaau?
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2- MaB3y: Hounjeas cepBo0OFIaHUIILIA MEXaHUK CHCTEMAaJIap.

Pexa:
[Taptau GoFmaHuILIAp
Howunean 6ornanumniap
Howunean maptiu OOFIaHUIILIA CUTEMa XapakaT TeHIJIaMaslapu
bornanuniapra Hucbarad OyIaTuiaral cucteMa

=l AN

TasiHu cy3aap: Houdean 6onanuwinap, wapmiu O0NAHUWIAD, 8APUAYUS,
cmaounnau

HlapTiu OornaHUILIAD

OpaTtna MexaHUK cUCTeMa HyKTajlapura KYHuwiran OOfJjaHUIUIAp MacCUB
Kywiap €paaMuia amalira omupwiaad Ba Oy OOFJIaHUIILIAp TPOC, CTEPIKEH, CHUPT,
Xap-Xwi  IIapHUpJiap  KypuHumuga  Oymamu.  bBormanummap — octuaaru
CUCTEMaJIapHU OOIIKAPHUII Macajlacu 3ca KYITuHa X0JlIap/ia TalllKd aKTUB Kydiap
éplaMusia amaira omupuiaga. AMMO INIyHIal cUCTeManap MaBXKylaKu, Oy
cuctemManapja OOFJIaHUILIAp Maxcyc Hymnap OwiiaH amMainra OIIUpHIagu EKU
Oomrkaua KuWauMO aWTranga, peakuus Kywiapud €plaMulia CUCTEMaja MabiyM
Xapakariap amaira omupwiaau. Anabuérnapra >pTHOOp Oepaguran OVicak,
OOLIKApMIIYBUM CHCTEMAJIap HA3apUsACHIA acOCaH AKCTpeMall TPACKTOPHUSIIApHU
aHUKJIAIl MyXuM YpuH TyTajga. Kylnaa KIIacCMK MEXaHMKara TETWIUIA HOMJEasl
OOFJIAHMIIIJIM  CHUCTEMaJlap  Ha3zapusicMra  acocllaHraH  XoJija  IIapTiH
OOFJIAHMILIJIADHUHT ~ peakiusl Kyuiapu €pAaMuaa MEXaHWK cHucTeMaliapaa
ACUMIITOTHK TYPFYH XapaKaTHH amMajra OIIMPUII MacallaCMHU KYpUO YUKAMM3.
bynna Oomkapum mapamerpiapu cudartuaa peaxkius Kywiapyd KaTHAIlau.
bynnait macana Oupunuu 6ynmu6 ¢paniys mexanuru A.beren Tomonugaan Creppu
TUPOCKOIUJIAPUHM YpraHuiiga KypuO uukwirad. Macana MOXHMSITHTa Kypa, acocu
XapakaTJlaHaUTraH THUPOCKOMHUK YCKyHa Y3WHUHT WHUIATWIWII MaKCaJauJiaH
OFUIIMHKM OapTapad KuiaumgaH uoopar. by Macamanm xan kuiumga A.beren
cucTemMara KylmmMm4a, SbHU OFUIIUIAPHU HOJITA TEHT OYJIMII IIapTUHU KYWTaH Ba
OomTKapuIn napameTpiaapu cudaruaa peakius KyWwiapuHA OJTaH. X03up/ia uimiao
YUKWJITaH OOLIKApUIyBYM MEXaHUK CHCTEMalap Hazapusicura bTu0op Oepaauran
Oyncak, mapTiv OOFIAHMIIIIAD MEXaHUK CUCTEMa YYyH MHBApUaHT MyHocabatiap
cudartuga Kapajiaad, SbHU BAKTHUHT OOIUIAHFUY BakTUAa VpUHIM OYiran
MyHOoca0aT OyTyH XapakaT AaBomMuAa Oaxapuiauimu Tajnad KuiauHaau. bupunum
HaBOaTna Houjean Oornanunuiapra terunuid Il.IlenneBe ToMoOHMIaH HILIA0
YUKWJITaH aCOCUM HaTWXKalap yCTH/IAa TYXTajJaMus3.

Mabnymku, A. bereH ToMoHuAaH wWNUIA0 YUKWITAH Ha3zapusara Kypa
cucTemMara KyWWiaTaH OWpUHYM Typ OOFIaHUILIAD Opacuia, WUKKWUHYUA TYP
OOFaHMII peakIus KyWIApUHUHT OakapraH WIUIApYW HOJra TEHr OYlagurad
KY4YUIUIap MaBXyJ, ShbHU MKKUHYHM Typ OOFJIaHUNUIAp Haean OOFIaHUIILIApAaH
noopar. bynra xypa, Oynmaii cucremamap yuyH J[lamambepa — Jlarpamxka
NPUHIMIKE Oapua MYMKHH OY/IraH KyduWIUIap y4yH YPUHIH 3Mac. Y3 y3uiaH
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TYFUJIAJIUTaH CaBoJl, Oy HoMean  OOFIAaHUIILTN CUCTEMAaNlapra TerHIlIN HaThXKanap
MIApT/IM OOFJIAHUIUIM CUCTEMAJIap YYyH XaM YpUHIUMU. Arap Ousra N moaaui
HyKTazaH uOopar S MexaHMK cucrtemMa Oepwiran Oyica, cucremara KyWWIraH
OoFNaHUIUIAp HAean AeHuIaau, arap CUCTEMa HEKTAJIApUHUHI MYMKHUH OYyirad
KYUMIUTApUAAard peakiuus KyWwIapuHUHT Oa)kapraH UIUIApUHU WUFUHIUCH HOJra
TeHT Oyica. Arap BUpTyaa KyuuuuiapAard Oa)kapuiraH WII HOJIra TEHT OyiMacH,
R peakiysi Ky4rHH JOMMO MKKHTa TAIlIKWII ATYBUMTa aXkparca Oynaau. bynnaR, —
peaxiusi KyduHUHT TAlIKWI dTYBYUCH OYIMO, HIIKATaHUII HYK OYiIran xangarucu

Ba R-R =p wumkananum Kydd. Cuctemara TabCHp KWIAETraH peakius
KYWIapUHUHT TAlIKWII dTyBYWIApU KyHUIard mapTjapHu KaHOATJIIAHTUPAIN:

1. CucreMa HyKTAJapUMHUHI Xap KaHAail BUPTyaJ KYy4YMlLIapuaa

3N

Z R &, =0

7=1
2. pSt BEKTOPJIAp CHCTEMAHUHT MYMKHMH OyJIraH KY4YMILIApU TYIJIaMHuaa
€éTaau Ba
3N
D R,6x, =720
y=1
Boiikaua kunub aiftranma, OOFJAHMIN peaKlys KY4H R HM JIOMMO MKKHTA
p Ba R, TAaIIKWJI 3TYBUMJIPIa aKpaTHII MyMKHHKH, OyHIa p HIIKAJAHHII Kydd Ba
R, TAIIKWJI TYBYM 3ca OOFNIaHUII KyduaaH uoopar. [1](21-25)7, [2](12-16)8,[6]°
Ky#inna maptinu OoFflaHUIUIAPHA HOMACAJUTUTH Ba OYIIATWIWIIN XHCOOra
OJIMHTaH XO0JJIa AUHAMUK CHUCTEMaJapHUHT XapaKaTHHU KYpuO uYMKamMu3. AHUK
Macajiajia mapTii OOFIaHuIITa HucOaTaH cTa0uyUIall MyaMMOCHHH XaJl KAJIaMu3.
®apa3 Kunamus, o6usra xomatd q(i=12,...,n) yMyMialirad KoopAnHaTaiap
OWwiaH aHUWKJAHAUTaH TEOMETPUK OOFIAHUIUIM MEXaHWK cucTemMa OepuiiraH
OyncuH. byHaa cucrtema cuctemara TabCup KMJIaETraH yMyMiallirad Kywiap Q, Ba

CUCTEMA XapaKaTh KyWuaaru Oup-OupruHN MHKOP KUJIMAMIUTaH

fla,,t)=0 (f, €C,; @=12,...a) (1)
F€OMETPHUK Ba
2,(0,,07,t)=0 (p, €C;; f=12,....b) (2)

YMYMHM X0J1/1a YU3UKCU3 KUHEMATUK OOFJIaHUIIIAp OCTUIA OYIICUH.
Bornanunuapra kypa, CACTEMaHUHT MyMKHUH OYJIraH Kyduluiapu Kyiuaarua
MyHOca0aTIapHU KaHOATJIAHTUPAIH:

! Herbert Goldstein. Classical Mechanics. Pearson New International Edition. USA, 2013

8 T'anrmaxep @. P. Jlexuuu mo aHaIMTUYECKOH MexaHHKe. 3-€ u3a. M.: ®usmatiut, 2002. — C. 262, — ISBN 5-
9221-0067-X.

® Tlennese I1. Jlekuuu o Tperun. M.: Tocrexuznar, 1954. 316 c.
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50 f nop
“0q; =0, fé‘qi:0
iz 00, Z—l:aqi

Ba CHCTEMaHUHT XOJaTUHW KyWujard, y3apo OOFIuK OViamaraH
Y3rapyBuuiap OpKaJid aHUKJIAIl MyMKHH:

Q; :ai(qjit)! ar :bi(qj’ ps!t) (ai €C,, b Ecl) (3)

Byuna q,(j=12...,p)- ¥3apo Oormuk Gynmaran Jlarpamk KoopAaHHATAIapH,
p.(s=12,.,r) - ¥y3apo OOFIMK OyiMaran Te3aMK mNapamerpiapu. Kunemaruk
OOFJIAHMIINIM ~ CHCTEMAlap Haszapuscura Kypa, o0, KOOpIAMHATaJapHUHT
BAPUALMSIIAPUHU & 77, OPKMH BapHaLUsIap OpKamu u(oJanall MyMKHUH.

L, ob,
5qi = zlﬁé‘ﬂ-s (4)

®apa3z kunamus, (1) Oornanunap uuuga OUPUHYM C, Taca OUPUHYM TYp
Oofnanunapaan uoopat OYyicuH. Arap OWpUHYM Typ OOFJAHUII pEaKIIMs

Kywiapuad N, Ba @ -OwiIaH MIapTId OOFJaHMILIAD PEaKus KydIapUHH

Oenrunacax ﬁi = Ni +@,. byHra xypa, Houean OOFIaHUIIUTA CUCTEMa YIyH
>N, =0, > @ =7 #0.
i=1 i=1

YpUHIIM Ba MAPTIIA OOFJIAHUIIUIAPHUHT PEAKIUs KyWIApWHU [TyH/1all UKKATA
@], @ TallIKWJI ~ OTyBUMTa aXpaTHIl MyMKHHKHA, OyHIa @'&  BeEKTOpiap

CUCTEMAaHUHI MYMKHMH OVynran kyuunmap Ttymiamuaa €ragu. Howupgean
OOFNIaHUIIM CcHUCTeMajap Hazapuscura kypa Oy TalmKuil STYyBUMJIAPHUHT
KOMITOHEHTAIapy y4yH KyHugaru MyHocabdariap YpuHIH:

R S CLPINE S )
PR X

a=C+1 p=c+1

*

. & ab
D, _; u”ap

v

bynna Ays 11, -Jlarpanx KYNauTyBUYHJIAPH, U, ~-IPONOPLHUOHATITUK

koddpurmeHT-napu.
CuctemMaHnuHT XapakaT TEHrJamajgapyd dca KyWujard KypUHHUIITa 3Tra
oynanu:
d or, orT

—(—)——=Q, +N, +D,.
dt(ﬁq,) aql Q|+ t+ I
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bynma T-cucremMa KHHETMK OSHEpPrusick OOFJIaHMIUIApHH  XHCOOra
OJIMHMaras xoJja Tysuiras. [2](25-28)1°
Peakiust Ky4IapuHHUHT CTPYKTypacH 3ca

c af d 8¢ﬂ
N.=>A1 —*+ —,
' Zl‘ “ o, ;ﬂﬂ o

a afa b awﬁ m ab*
D=2 A, =+ D uy—L+> u,—.
a=Cc+1 aq| p=c+1 aq| v=l apv

OHJIM cucTeMara KyWuiran OWpUHYM Ba UKKUHYM Typ OOFIaHMILIAp OuiiaH
Oupranukaa mapTiv OorJlaHuILIapra HucOaTaH KyHuaaru

L, (@)=, (=12....0) ©)

¢d+p(qi’qi.’t):§p (p=1,2,...., f)

MyHOCabaTIapHu KupuTamu3. byHna 7, Ba ¢, - F€OMETPUK Ba KHHEMATHK

mapTiau OOFIaHUILIAPAAH Y3JIYKCU3 OFUII TapaMmeTpiapuHu Oungupanu. by
ofunuiap cudatuaa KYNruHa Xxojulapja I[MapTid OOFJIaHUIUIAPHUHT  Yarl
TOMOHJIapU OJIMHAIW. byHra kypa cHUCTEeMaHMHI KWHEMAaTUK MYMKHH OYyiraH
XOJIaTJIapy yUYyH KyWujaaru MyHoca0atiapra ara 0yiaMus:

a=Aa,.n,t) (4 c)
6 =8'(a,.7,p,.,.7,.t) (B eC,)

By wMmyHocabatnap uryHnai taHnab omuHamukd 77, =1, =¢,=0 na

OyImaTuiIMaran cucTeMa XoJIaTUHU OepUIln Kepak.

(1) Ba (2) reoMeTpuK Ba KHHEMATUK OOFJIAHHUIIJIADHU XHUCOOTra OJNHII YIYH
CHCTEMa XOJIATHHU aHUKJIaHUraH MyHOCA0ATIIAPHU  YMYMIIAIITaH (1,0, 5,50y,
KOOpAMHaTamapra Ba P,,, Pr.,y-» P, TE3JIUK IapamMeTpiiapura HucOaTtaH edud
ojamMu3. byHra Kkypa, cCHUCTEMaHMHI MYMKWH OViraH Xxojarjiapu Kyluaaruda

AHUK/JIaHAIN:
qi = A(qj’n}/’t)
qi:Bi(qj’vapsié/p’n;vt) (6)
CI/ICTeMaFa TCTUIIIIN YMYMJ'IaH_IFaH KOOpI[I/IHaTaJ'IapHI/IHF BapI/IaHI/IﬂHapI/I
yIyH
. OB " OB e OB
0Q =) — 8w, +>,—- oo, + > — on,
s=1 a ps pzlaé,p V= a77;/
10 Tanrmaxep @. P. Jleknuu 1o aHAIMTHYECKOH MexaHuke. 3-¢ u3a. M.: ®usmatiur, 2002. — C. 262. — ISBN 5-
9221-0067-X.
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MyHOca0aT YpuHIIH.
busra MabiyMkH, mapTin OOFJIaHUILIAPIAH 030]] KMJIMHTaH CHCTEMa Y4yH

————— —®, [5g =0
taq o Q .J g, =0 ypumm.

lyHu TabKuaIalmn KepakkW, Y3rapyBUMWJIApPHUHT BapHualusiiapu OJIIui
OOFJTaHMIIITIAPHU TYJIUK KaHOATIAHTUPAIN

Hanam6ep — Jlarpamx npuHITUIINA z

i=1

n, of 0, 0,
“75 Y 5q =80

i
Jlarpamx KynauTyBunIapu ycyauaaH (oinananu® NpuHIMITHA

f
_____ ~®; |6 5, + 5
dt 8q| aq Q ) ql Z c+a9Tl, ﬁzlﬂd+ﬁ O-ﬂ

i=1

KYpMHMIIJA &3UII MyMKMH. BKM cHCTeMa Te3NaHWILIAD JHEPrusAcd S OpKallu
OyImaTuiaraH cHucTeMa XapakaT TeHIVIaMaJapuHU KyHuJard KYpUHHINIA E3WII
MyMKuH:[2](68-72)

oS ., n 0B, n 0B
22 QP+, QP =Y 0 o =Y or L
5 —QHPL Q=20 aps s .Z_

s 595
0S n n4 n T
f:Qa +(Da c+a’ Q _ZQ ZQ)
677(1 87705 i=1 87705
0S N 0B,
O QP+t Q=D Q@ = Y]
aé,ﬂ g d+p4 g Z agﬂ ,6’ E '5§ﬂ

by tenrnmamamap cucremacu (3) orummiapra Moc MyHocabariap Ouiad
Oupranukaa EnuK Ps 0 77,6 Y3rapyBumnapra HucOaTaH —TEHIJIamajap

CUCTEMAaCUHU TalIKWI Kwiaau. by TeHrmamamap cucremacuaa A..q,Ac ... 4,;
Hy1r MgiorMy; U Uy, U OOLIKApHII MapaMeTpiapyd  pOJIMHM  Oa)kapaau.
Kypum KuiiMH 5Mackd, CHUCTEMaHd IAPTIM OOFIaHMUILIAPJIAH 0307 KHIINALI
HaTWwkKacuaa OoFJaHuIIapra HUcOaTaH OFIUPUJITAH TEHrJlauajap CUCTEeMacUuHU
xocui Kuiaauk. OJIMHraH TEHrjaMaljiap CUCTeMacu YYyH ojaraa crabwiiani Eku
OofmaHumIapra HUCOATaH ONTHUMAJ CTAOWLIAII Macaiajlapu Kypuiaa, sbHH
OOIITKAPUII MapaMeTpiIapy KyluMya ImapTiap a0CuIa aHUKJIaHAIH.

Macana. Texucnukma >KOWJamraH Y IUIACTUHKA UWJIMHIPUK IIAPHUAD
éplaMua yJlaHraH X JUCK €pamMuia XapakaTJiaHaJu. bynna nawuck
AJIEKTPOABUTATENTA ylaHTaH OYau0, 3JEKTPOABUTaTEl MOMEHTH IIYHJIail TabCUp
KYpCaTUJIUKH, IUCK MapKa3ud OWJiaH IIapHUp YyJIaHTaH HYKTaJaH VYTKa3ujraH

11 Tanrmaxep @. P. Jleknuu 1o aHAIMTHYECKOH MexaHuke. 3-¢ u3a. M.: ®usmatiur, 2002. — C. 262. — ISBN 5-
9221-0067-X.
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panuyc, IapHUp OWaH IJIACTHUHKA Macca MapKa3MHU OWpIAlITHPYBUYM TYFpU
YM3UK opacuaaru Oypuak xapakar JaBOMHa /2 Ta TEHT Oyiaau.

CucteMaHUHT XapakaT Ba HIAPTVIM OOFNIAHUINIAH Y3IyKCH3 OVIIaTHITaH
XapakaT TeHIJIaMallapuHU Ty3UHT.

bupunun HaBOaTna a-pf-7/2=0 maptiau OOFNAaHUII aHUK Oakapuira
xomHu KypuO umkamus. lllaptiom Oornmanumbu Oakapuiaran ne0d XucoOacak,
CHCTeMa KMHETUK SHEPTHUSICU

T=TE)+T(Z,)= %{M[dez +(0? + k2 )32 + 20RaB cos(a — B)] + 1,¢°},

KYpHUHHUILTA 3ra Oynaau. YMyMialrad KOopAUHATIapra Moc yMyMJIallirad Kydjiap
yIyH
Q, =-RFsina, Q,=-aFsin g,
D) =-0f =4, O, =0 =u
YPUHIIH.
byHra xypa cucrema xapakar TEHIJamMajapyu KyHUJIard KypyUHUIITra dra

oymamu:,

M (b2 +k? )3 —bk/3? |+ aF sin =0

[M(0? +k? +R?)+ 1, |3+ F(asin g+ Rcos 8)=2u

®dapaz KuaaMu3, MapTid OOFIAHUIT aHUK OaKapuiIMau, sS’bHU OOIILIAHFUY
maptiaap OOFJIAHMUUIPH aHUK KaHoaTilaHTUpmaiiau. by xonga ymymuil Hazapusra
Kypa

a=X+n+xl2, f=X
OFUIIAP KUPUTAMU3.
a-p-nl2=n

Ba y3apo GOFNMK Oynamaran X  Ba py3rapyBumiapra HHCOATAH AHHAMHUKAHHHT
YMyMUI T€HIJIaMacH

Ba Oy cucremara HoJra TEHI OYJiraH €4YuMHM AacUMOTOTUK TYpFyH OYiraH
CUCTEMaHU KY1I1O

5=V (n.7), V(0,0)=0, n(0)=7", 7(0)=7"

[M (0% + k2 + R? = 20Rsin y)+ 1, |3+ [MR(R —bsin )+ 1, M (17,77)—
—MbR 7'7(77 + Z,B)cosn +Flasin g+ Rcos(f+7)]=2u
[MR(R —bsin 17)+ 1,13+ (MR? + 1, W (17,7)+ MbR3? cos + RF cos(8 +17) = 2u

TCHIIaMaJIap CHUCTCMACHMHM XOCHII KHJIaMH3. By TCHITIaMaJIap CHUCTCMACHOa
CUCTCMAHUHI' XdpaKaTWMHMW Ba CHUCTCMAaHW IIAPTIA OornaHMIIra HHUcOaTaH
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ACHMITTOTUK TYPFYHJIUTMHHA TabMHUHIIOBYM OOIIKAPHUII MapaMETPUHH aHUKJIAII
12 [7113 [5114
mymkuH.[3],[7]%,[5]

Ha3zopar caBosuiapu:

1. Hounean Oornanuiir Huma?

2. apTau 6ornaHuIn HUMa?

3. Hanambep-Jlarpanx NpUHIUITMHAAT MEXaHUK MabHOCH.

4. CUCTEMaHUHT UIIKAJIAHUII KOHYHHU.

5. bornanunuiapra HucOaTaH napaMeTpuk OYIIATUII TyIIYHUaCHHUHT
MEXaHUK MabHOCH.

6. Crabwinam Ba onTuMal cTabmam opacuaard (Gpapk HuUMaaan noopatr?
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3-MaB3y. MexaHnKa cucTeMa YCTYBOPJIUTH Ba OOLIKAPUIHIIN, XaPAKATHUHT
0apKapopJALITHPHUIIHMA TAAKUK ITHII

Pexa:
1. bupunum skuHIamMI OViNYa yCTYBOPJIMK Ba OOIIKAPHIIL.
2. OrgupuiiMaraH XapakaTHU CTaOWJUIALLL
3. bomkapyBuu KydiaapHU CHHTE3JIAIII.

Tasanu cy3aap: Oowkapyeuu  @yukyusnap, o020upuniean  xapakam
menzaamanapu, JIanynog oyuuua ycmyeopaux, acumMnmomux ycmysopauk, 1’ ypeuy
Kpumepuiicu, OOWKApPYSYAHIUK KPUMEPUUCY, XAPAKAMHU CMAOULIau, YUu3uKIu
peynsmop.

Hykranunr OonutanFuy Xxonatu ¢akaTriHa KaHAaWaup XaToJMK OwiiaH
amajira OIIMPWIUINK MYMKHH, Oy XaTOJMK BaKT YTHUIKM OWIAH OPTHUIIU EKH
KaMaumu MyMKHH. [IlyHUHT y4yH BapralOH MacajlaHUHT OJIMHIaH €YUMIIapUHU
TYPFYHJIMKKA TEKIIUPHUILL 3apyP.

Hyxkranunr oraupuinmMarad xapakart auddepeHiuan TeHrIaMalapuHu yiuioy
KYpUHHULIJA E3aMU3:

tht | to(d —2). (1)

Oy epaa ¢ :%, e, =%, e, =+1-e—€; f =% - PEaKTUB TE3JTaHUIIL

buprvHYM MamFynoTIa OJIMHTaH XYCYCHMM XOJJard €4YUMHHU TYpPFYHIIMKKa
TEKIIUPaAMU3.

v, =0;
A My .
U, =0, = Dr2+3F(kD—r§j,
v, =0;
r=r,;
13
@ =@, £ ft, Oy epna ﬂ=%:
0
z=1,=kd,
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;
A=Ay = 2 :
\[“1—”5+ A- DJ +9r?d’F?

3
1 I"2

2,0
A3 =\/1_ﬂ'120 = Ay
As = Aeg = —2A400; A5 =0; 4; =

C

A=A
4 40 M

Kypunaérran xycycuii edumiap CUH(pHUTa MOC KeEJIyBUd
XapakaT cudaTuaa Kyiuaara TeHrJiaMajapHu OJaMu3:

*

v, =0;
U, = Uy,

v, =0;
r=ry;

Q =@, +
7" =1,

Bbomkapunuiap cudaruga ymoy GyHKIUUIApHA 0JIaMU3

e = Ay,
e,=0;

e;:\ll_ﬂ’lzo;
f*:cm* :—N—>0.

M Ao

_&z_i(&_kDJ' m=-M" N* .
/,L.LO 2’30 C/ll

Oyepma f =f, =

oraupuiMaran

()

(3)

(5)

Oy epaa x (i =L_6) — KUYMK KY3Faluluiapi, ui(i :1,_3), OFIUpUJITAH XapaKaTHU
CYHIMPHUII Ba XAaKUKUI XapakaTHU AACTypHil XapakaTra SKUHJIAIITUPUII Y4YyH
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KYHWIrad Kymumya Oo1kapysiap.
Ofaupuiral xapakar TEHIJIaMacUHU Ty3aMu3

r, + X r, + X
X :(fo +U3)(/110 +u1)_ [( lui( : 4) 2]3/2 _[ IUZ(ZO 4) 2]3/2 +
r0+x4) "'(Zo"'xe) (d_zo_xe) +(I‘O+X4)
+(020+X2)2;

r, +X%,
X :(f U )u _X1(020+X2).
2 0 sM2 7[_0_'_)(4 )
o = (fy + ) A (g 0ot - Al )

(7 4,7+ (2o + %
" lb(d'_zo"xa) -

kd-—zo——xef-+(Q-+x4)2F
X, = X5
X5+ﬂ:UZO+X2'

I +X,

Xe = X5. (6)

Cranuonap XxapakaTHU aMajira OIIMPUII APTIAPUHH TOITAMU3

. . *2

* oy Mol U, .,
0=f"e] - - :

T T
0=0;
0=f" ;_ *Z,Ulz*z izt *ZluZ(d_Z*Z /2!

(r +2 )3 (r +(d—z))3

0=0;
p=bz,

r
0=0.

bupvHun sKuHIamum OYiuMYya TEHrjJamMajdapHU axpaTHO oamus.
TEHIJIAMAJIAPHUHT YHT TapadiapuHu Katopra EIMu3:

. oF oF oF oF oF oF
% = FO)+| == | X 4| == | Xy #| —— | Xg+| — | Xy | — | Xs +| — | X¢ +
X ), X, ), OX3 ), OX, ), Xs ), OXs ),
oF oF oF
U | | Uy | | Uyt
au, ) ou, ) ou, ),

bupvnumn skuHIammm 0yitnya TeHrIaMaiapHu OJIaMU3:

(6)
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2 2
X, = U5 X, +{3r02('”1+”2j— D —1;22"}4 +3r,dFx, + fou, +4,,us;

rO rlO I’.20 0
X, =——22x + f,u,;
r-0
f
X, = 3dr,Fx, + Ax, + 02102 U, +Ug1- 22
A=A
X, = X,;
X, Uy
Xg = 2 — 20X,
0 I"O
Xg = X3
dx oo
— = AX + B + g(x,u),
dt
Oy epaa
Xl
X
2 ul
= %5 .
X=|"|l, U=u,,
Xy
u3
X5
X6

g(x,u)— x,u ra HucOaTaH GUPUHYKIAH IOKOPH TAPTUOIIH XaIap.

(7)

(8)

u=0 Oynranga oFaupHIMaraH xapakatHu JlamyHoB Oyiinua yCcTyBOpPJIMKKA

TEKIITUPUII Macajacura 3ra 0yimamus (xi =0,i=16):

X =Wx +g(x).
bupvHun  gkuHmammm  Oyinda  Ty3WwiIraH —CHCTEMaHUHT
TEHIJIAMACUHU Ty3aMu3
W —SE| =0,
-S 28 0 R 0 3drF

- =S 0 0 0 0

0 0 -S  3dr,F 0 A
:O’
1 0 0 -S 0 0
0 1 0 B -S 0
r0 rO
0 0 1 0 0 -S

XapaKTEPUCTUK
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S?(s*+52(282 —R— A)+(RA—9F2d?r2 —28°A))=0 (9)

(9) Tenrnama ukkuta Hou wnausra sra. lllynnmait skaH, arap wnauznapaaH
xed Oynmaranma OWTTack XakKuKAd MycOaT KucMmra sra Oyica, y XxoJija
JISMyHOBHUHT OMPUHYM SKUHJIAIIMII OViNYa TYpFYHJIMK XaKuWJard Teopemacura
Kypa OFIUPWIMAraH XapakaT HOTYpFyH OYymaau. ByHHHT ydyH XapakTEpHCTHK
TeHIJIaMaJaru S° HU OJIUAAry Xaj MaH(uil OYIIUIIY eTapIiu:

2
(ot |24t |sare{ k- 220010 <o (10

i I Iy i I

(10) Tenrcusnukaa oemra (4, u4,,d,K,r,) y3rapMac KaTHaIIraHiura cababiu,

YHU TaJKUK KWJIMII aHAJMTUK HyKTad HazapjaaH mypakkal. LIlyHUHr ydyyH aHUMK
napametpaap Oepwimb, MAPLEll wmarematuk mnakeru €pnamuna rpaduxiap
onuHau. HoycTyBOpIIMK coxacu rpaduK aHUKJIAHIH.

1, 1y,d,K, 1y TapHu 0epud, 7 (QyHKUUSHU MapKas3iap Yu3uFurava Oyiaran r,
Macoara OOFIUKIUTH Tpaduru ONMHAW. TOPTHILMIN MapKa3iapu opacuaaru
Maco(a mapTiIy paBullAa cail€épanapHu Oup-Oupura SHT SKUH OYiraH xojaTuja
onuHaau. OpanHartanap yKuaa y (YHKIMSHUHT KMHMatiaapu, abcuuccanap YKuaa

’ca - [, HHUHT KuiimaTiaapu Oepwirad. [padukmapma xap Oup 4YM3HK
k =%g§%gg HUHI aHUK KHIIMaTWra MOC KellaJld Ba Y3WHUHI pPAaHTUTra dra:

k=1/2 ra xopa, k=3/5 ra kyk, k=2/3 ra capuk, k=3/4 ra xaBopanr, k=4/5 ra smm1,
k=5/6 ra Ku3mi1 paHT MOC KeJlaju.

Mucoun yayH KyHuaara XoJiapHu Kypuo YMKaMu3:

1) Ep-Oii .15
= = 308%10% e’ 1,4 10 19
My = g1, = 49%10°kn® [ ¢, 1,2 x 10716
d = 384400k . i\

1, % 10'1‘5—‘\\

4, =107 174

2, % 10° 174

T T T T B e EE— |
| 2, =107 : 4, » 107
-2, = 107174
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2) Ep— Benepa 1 x10- 1

=, =398*10%kn’® / ¢ '

1y, = i, =326*10°%m’ 1 ¢?; 8, > 107
d=42*10°xm .
6, % 10°
4 %10
2, = 10"
-2, = 10"
3) Ep — Mapc
=, =398*10%n° /% 1,2 =107 1+
w, =pu, =42.8*10%kxm® I c?; 1
d=78%10km . 1, %1074
g = 107174

6, = 107 1%+ \\
4, 1019 \

2, x 10" 154

-2, % 10717+

['paduxnapaan kypuHaauKy, K HU KaMalMIIKIA, SIbHU MapKa3JaH KUYuK L,

napamMeTp OuWiaH Y30KJamraHaa, HOYCTYBOPJIMK OOIlUIaHaJAWTaH MapKasjiap
yu3ururada Oynran macoda kKamasau (HOYCTYBOPJIMK coxXacu Kamasiau). by

o 1
MacodaHUHT MUHUMAN Kuiimatu (k =5 na) O6apua xosuiapaa d HUHT TaxMHHAH

70% H#M TamKWwI Kwiaad Ba u ra Oornmmk sMmac. HoycryBopnuk coxacupa (9)
TEHTJIAMAaHUHT 030]] XaJi MaH(PHUI KHUMaTra 3ra Ba XapaKTepUCTHK TEHTJIaMa Xed

39



Oynmaranaa OuTTa MycOaT XakuKWid Kucmra sra Oymran euummra osra. llynmait
9KaH, OFJMPUIIMAraH XapakaT OMpUHYN SKUHIAIINII OYiinya HOTYPFYH DKaH.

JacTypuii XapakaTHU CTa0MILJIAI

(2) ormupuiMaraH XxapakaTHM CTaOWJUIaIl XaKuJaru Macaja ro3ara Kenaju,
STbHU IIyHAAH u(t,X) peryIsSTOPHM TaHNIAll Kepakku, yHu (8) ubomara Kyiuirania
OFUpHWJIMAaraH xapakar JlamyHoB OyiiMya acHMITOTUK TYpFyH OYJICHUH.
ABBamambop, (8) cucrema OomKapwiIyBYaH OYJIWIMUHA TEKIIMPHUII JIO3UM.
bupunun skuHmammm Oyiuda Kydumard OOLIKapHIIyBUYAHIMK Ba CTaOMILIAI
KPUTEPUIMCU MAaBKYA:

1) C:t(:WX+ Bu cucTeMa TYiIuK OomkapryBuaH Oynamu Qakar Ba ¢akar 1ry

XOJIIaK|, arap V :‘

B,WB,...W ”‘1BH 15072 OWJIaH aHUKJIaHTaH MaTPULAHUHI PaHTH N

ra TeHr Oynca, Oy epJia n - CHCTEMaHUHT TapTUOU, OM3HUHT X0JAa N=6.
2) Arap V MaTpUL@aHUHT paHTH N ra TeHT Oyiica, y X0y1a KyHuJard Yu3uKin
PETYIATOP MaBXKYyl

u="PX.

V MatpunaHuHr padru 6 ra tedr. lllyHnait skan (2) oFnupuiaMaral xapakar
U=PX 4M3MKIU peryisaTop Owian, (8) mard 4M3uKcu3 §(x,u) Xaajmapra OOFJIHK
OynMaran xonjga crabwmamtupuiaan. CraOuiuiam Xakujgard Macajla YM3uKJId

SKAHJIAIIALI OMJIaH e4MJIajIu.

dx
X _ W +BP)x

P IOMMUHN XaKUKHI MaTpula NIyHIal OYIUIIN KEPaKKH,

‘;’t‘: (W +BP)x+ g(x.u)

CHUCTEMaHUHT OFIUpUIMAaraH XapakaTH aCUMIITOTHK YCTYBOP OVJIUIIHU JIO3UM,
ssbHU W + BP MaTpuIlaHUHT 6apqa X0C KHHUMAaTJIApUHUHT XAKUKUW KUCMIIapU
MaHpuit Oynuim kepak. by maptau, Macanan

0o 0 0 0 0 O

P=|0 P, 0 Pas Pys 0f, (11)
0 0 0 0O 0 O

MaTpuIa KaHOaTJIaHTUpaaH, IbHHU U, =0, u; =0.
bupyHYM SKUHIAIIMIIHUHT XapaKTEPUCTUK TEHIJaMacu Ym0y KYpPUHMUIITa
ara.
Nv +BP — SE\ =0

E€KU
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Y 0 R 0 3drF
-p -S+fp, O foPa  ToPas 0
0 0 -S 3dl’oF 0 A
1 0 S 0 o =0 (12)
0 1 P s
rO rO
0 0 1 0 0 -S

Kytinnarura sra 6ynamu3
§°-s° f0 P2 + 84[2182 _ﬁ_ R- A]"' 83(f0 pzz(A_ R)"' Zﬁfo p24)+
r0

2
+s{f°p25(2ﬁ +R+A)—90|2r02|:2 +R—2ﬁ2AJ+
rO

+S((9d2r02F2 - A)fO p,, + 2, p24)+[9d2r0F2 —A(R;Zﬂz)] f,p,s =0
0

(12) xapakTepuCTHK TE€HIJIaMa YOy KYpPUHUIITa KeJITUPUIIN

b,S°® +0,S° +b,S* +0,5% +b,S* +b,S* +b,S° =0 (13)

P MaTpulla UMKOH KaJiap cojja KYpUHHUIIa TaHIaHau. Arap, MacanaH u, =0

naH Tamkapu u,=0 (u,#0 ma) gedmica, y xoima (13) XxapakTepUCTHK
TEHIJIaMaHUHT 0307 XaJu HOJra aiJlaHaJii Ba NIy TEHIVIAMAHUHT OUTTa €UUMHU

HOJITa TEHT OYIaiu.
b, ,(i = (ﬁ) ko3 dunreHTIapaan ['ypBull MaTpullacCuHu KypaMu3

b b, b 0 0 0
b, b b b 0 O
0 b b b 0 0 14)
0 b, b b b O
0 0 b b b O
0 0 b, b b b

Ha3zopar caBoJsiapu:

1. Oraupwiran xapakat TeHIJaMallapy KaHaal Ty3uiaaau’?

2. JlanyHoB OYyiiM4a TypFyHJIMKHUHT MOXUSITU HUMaja?

3. Arap OupuHUM SKUHJAIIMAII ~ OyiKMya  cUCTeMa  XapaKTEepPUCTHUK
TEHTJIAMaCUHHUHT Xe4 Oyiamaranja OUTTa MycOaT XaKuKui UIAU3U MaBxKyn Oyiica,
OFIUpJIMaraH Xxapakar Kanmai 0ymanu?

4. bupuHUM SKMHIAULI OVitnda OOLIKapHII KPUTEPUCH HUMalaH noopat?
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IV. AMAJIMA MAIIFYJIOT MATEPHAJLJIAPA

1-AMaJnii MaLIFyJIoT
Hb0TOH TOPpTHII MAHIOHM/AA IKCTPEeMaJ TPACKTOPHUAJIAPHA AHUKJIALLL.

AManuii MamFyIoTAa IKCTpPeMal TPACKTOPHUSIIAPHU TOIUINTa TETHIILTH
["aMUITBTOH TEHTIIAMaJIapura Kypa, aHuK Macananap Kypuwiaau. byHna kimaccuk
yCyJ1, TPaHCBEPCAIUIUK MIAPTIapU Ba SKCTPEMyMH Tajad KUIHMHAETIaH (QYHKITUSI
épaamuma €MUK TEHTJaManap CHUCTeMacHu KENTHpUO dYMKapuianb, 3KCTpeMal
TPaeKTOpHsUIAp AaHUKJIAHAAW. by THHTJIOBUMIApTa WIMUN W3JIAHUIILIAPUTA
TETWIIUTH Macajaiap/a dKCTpeMal TPAeKTOPUSIApHUA aHMKJIAIl TaKpHUOacuHU
OIIIPA/IH.

2-AMajuii MalIFyJao0T
Homnpaean cepBo0oFIaHMIILIA MEXaHUK CHCTEMAJIAP.

AManuii MamFyjnoTAa Mapmid  OOFJaHUIUIM CUCTEMAJapHUHT Xapakar
TEHrJaMajlapuHd  ANnenab TEHrjJaMajapud KYpUHMINHWAA KEATUPUO YUKapHIII
MYyJDKaJUIaHTaH. byHZIa aHWMK CHUCTEMaHMHI XapakaT TEHIVIaMalaph Macajacuia
peakiusl Kydjapu TabCUpUJIa AacTypud XapaKaTHU aMalira OIIUPHUII MyaMMOCH
Kypub uukwiagu byHaa TUHIIOBUMIAD MIAPTIIM OOFJAHUIUIAPHU XaKUKHUITa
KEeJITUPUII aKCHOMacura Kypa Xapakar TeHIVIAaMaJlapuHu Ba Oy MmapTiu
OOFJIAHMIIIHUA aMaJira OUIUPHIN MAPTIAPUHU TaXJIUJI KUJIUII OWjIaH TaHUIIHUIIAH.
Keituarn Oockuuna OoFNaaHUIIAH 0307 CHCTEMa XapakaTh YpraHwiuo,
TEHTrJIaMajiap CUCTEeMAaCUHUHT (hapKu KYpuoO YUKUIaIH.

Kyuma mamryJiot
BomkapuiyBuu MEXaHUK CHCTEMAJIAP, XapaKaT TEHIJIAMAJIAPHHUHT
XyCyCHil e4MMJIAPUHM CTA0MJIIAIL.

AManuili MalFyaoTna MapTiad OOFJIaHWMIIHM THUPOKOMIIAC XapakaTuiaa
amajira OolMpHUIl Macajacu Kypuiaad. ACOCH XapakaTJIaHaJuraH TUPOKOMITACHH
Xapakar TeHrjaMaliapyd acocuja, YHH Makcaaau (oiinananuin QyHKIUICUTA Kypa
pOTOp YKHHM Xap JOMM UIIMMOJIHM KYpCATUIIMHU amajira OIIMPHIN Ha3apaa
TYTWITaH. Xapakar THriaMajlapura Kypa, aCUMIITOTUK TypFyH XapaKaTHHU amajra
OLLIMPYBYM MOMEHTIIAP UKKU XUJI Y1 OUJIaH TaHJIaHAIH.

43



V. KEMCJIAP BAHK

Kuuuk keiic 1. “Bapuanmon MacajaHMHI KyHMJIMIOUIA TerdILIH
MYaMMOJIM MacaJja”

MyaMMOHMHT KyWWIMIINA: bomKapyBuM MapaMeTp dYerapajlaHraH XOJIaru
MacajaHud dyerapajaHraH Macaja OWiaH aJIMallTHPWITaHga SKCTpeMal
TpaeKkTopusuIap oup X Oymagumu’?

TuHrIIOBYMIAp/IaH OJIMHTaH jkaBoOJap Kyhuaarnya:

1. Kyitunaran macajiaiapHUHT edumitapuia Gapk oyamaian.

2. Beitepiutpacc mapTtiapu O0akapuiraija TpaekTopusap Oup xui Oyiuiim
MYMKUH.

Huma yuyn OyHnai xaBoOyiap KenuO YMKAM Ba YHUHT cababu. Basusarman
YUKULI WYJIMHA KYPCATHHT.

Knuuk -keiic 2. “LapTiii 00FIaHUIIIM CHCTEMAra TerMuIM MyJjoxasa”

MyaMMOHMHT KyWWIndIIA: ['OpH30HTan TEKUCIMKAAQ JKOMJAIITaH IIapHU
XapakaTtu ypraHuiMokjaa. byHaa BepTukan VK aTpoduiard aijaHMa XapakaTHU
WUKKU XWJ Y1 OwiaH amManra OmMpuil MyMKUH. 1. TekucnukHu Mabiaym Oup
KOHYH OyiiMuya xapakaTiaHuiM xucoowra. 2. Illapra kyiwiran akTHUB Ky4
xucobura. Kaiicu Oup ycynma maptid OOFIAHMIIHK Oa)KapuiauIIM Tajad
KWInHaan?

TuHTIIOBUMIApIaH OJIMHTAH jkKaBoOIap Kyluaaruia:

1. bynnaii xapakatHu (akaTriHa UKKUHYM XO0JI1a aMajra OIMPHIL MyMKHH.

2. Mkkana xo4a XaM aMaira OmMpUIl MyMKHH.

Knunk -keiic 3. “YcTyBopiank Macajaacu OMJIaH ONTUMAJ CTa0HMILJIaIT
MacaJiaJlapu opacujaa 00FJIMKJIMK TyFpucuaa”

MexaHuK cuUCTeManapiard XyCyCHMH XapakaTHH YCTYBOPJIUTH Ba YHHU
onTUMaJ CTabMIIIaIll Macaajlapy opacuaa Kanjaaii gpapk 6op:

Turnopumiiap TOMOHUJIAH KEJITUPUIITAH KaBoOIap Kyiuaarmiapaad uoopar
oynau:

1. by macanamap Mma3MyHaH OUp XU

2. YCTYBOPJIMK Macajach ONTHUMAaJl CTAaOWJUIANTHY 3 WYUTa OJIaIH.

Huwma yuyn OyHzaii s)xaBo6nap naiio 6ynau. bynunr acocuii cababu HUMaa.
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VI. MYCTAKHNJ TABJINUM MAB3YJIAPU

MYCTaKI/IJ'I HUIINHUA TAINKWI STUINHUHT IIAKJIA Ba Ma3MYHHA

THUHIIIOBYM MYCTaKWJ HIIHH MYailsiH MOJYJIHH XYCYCHSTJIAPUHUA XHCOOTa
OJITaH XOJ/1a KyHuaaru makiiapaad Gonganannd Taiépiiaiii TaBcus STHIIAIH:

- VKyB, WiMui afgaOuériapiaH Ba MebEPHM XyxokaTnapaaH (oiganaHuil
acocuzia MOAYJl MaB3yJIapyHU yPraHWIIL,

- TapKaTMa Matepuayiap 0yiinya Mabpy3aiap KACMUHH V3Tl THPHILL;

- Maxcyc amgabuérnap Oyiinua Momayn Oyaumiapu €K MaB3ylapu ycTHAa
UIIan;

- TUHIJIOBUMHUHT KacOuil Qaonusatn OwiaH OOFMMK OYiaran Momyd
OynumiIapyu Ba MaB3yJapHU YyKyp YpraHHILL.

MyCTaKI/IJ'I TabJUM MaB3YyJIapu

1. Mapka3uii Hpl0TOH MaiiioHH 1a BapralmoH MacajlaHuHT quddepeHuman
TEHTJIaMaJIapuHU C(HEePUK KOOPAUHATATIAP CHCTEMAaCHIa KENTHPUO YHKAPHIIL.

2. Mapkazuii HpOTOH MaiiioHWIa HOJ TOPTHUIIMIN KUACMIapuma Oas3uc-
BEKTOPHUHT XOJIaTH.

3. Mapxkasuit HproToH MaliloHH1a OpaJTUK TOPTHIIUII KHCMITIapHuIa 0asuc-
BEKTOPHUHT XOJIaTH.

4. Op6utan yuub yTunuiapaa UMIyIbCIH TOPTUIIHUIIHUA KYJUTAIIL.

5. Houpaean GornaHumnuv cucreManapra TerHIiy agabuéTiapHu YpraHuill Ba
aHWK MacajajapHy €YMIlIa Kysuianl.

6. AHUK cucTeMasapaa cTabuIial Ba ONTUMAII CTaOMIIIall MyaMMOJIapH.

7. DNacTUK-TUIACTUK MYXUT/IA FOKJIAHUII TYIKUHIIAPU.
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VII. IJIOCCAPUM

Xaxukuti anomanus - TOPTUILI MapKa3ujaH MepUrelra yTkaswiran YK OusiaH
pazuyc BEKTOp opacujiaru Oypyax.

Anoceri - Ep €éxu Oil atpoduaa xapakarinaHa€TraaH CyHbUH WYIm0II
OpOUTACUHU TOPTHUI MapKa3zuraya OYJraH 3HT SKUH Macoda.

Anoyenmp - Ep €xm Ou arpoduma xapakariaHaéTraad CYHBUH WYIAOIT
opOUTAacCHHU TOPTHIL MapKa3urada OyiaraH HT Y30K HyKTacH.

Ancudanv nykmanap - nepuMapka3 Ba ariomMmapkas HyKTajap.

Acmepouonap - KNYMK IUIaHETaap.

Acmponomux 6upaux - Epnan Kyémraya 6ynran ypraua macoda.

Agpenuti - Kyém atpoduna xapakatinanaérran xucm opoutacunu Kyéminan
9HT Y30KJIAIIT'aH HYKTACH.

bazuc eekmop - T€371MK BEKTOpUTra MOC KeyBUM Jlarpanx KynanTmacu.

bapuyenmp - ;xucmiiap CUCTEMaCMHUHT Macca MapKasu.

HxKrunuu kocmuk me3nux - IiaHeTa Y4yH napadoJIMK TE3NHK.

Bexmop 2adoepaghu - BeKTOp yunaaru HyKTaHUHT TPACKTOPUSICH.

I'pasumayuon napamemp - MUCM MacCCaCUHU TpaBUTalUs JOUMHUICHra
KylauTMacHu.

I'pasumayus ooumuticu - MUKAOP >KUXATJaH OUPIUK Maccaidi Ba OUPIUK
Macodaja >KOUalrat ;KucmMiap opacuard TOPTUIL Ky4H.

Unepyuan canox cucmemacu - JUHAMUKA KOHYHJIApU YpUHIW OYyiaaurad
CaHOK CHCTEMAacH.

Komema - >xyga 4y3uk Tpaektopusi Oyinad XapakariaHa€éTraH OCMOH
KHCHMU.

Konyc kecumnapu - aiinana, smurc, napadosua, TumHpooIa.

Ancuo yusueu - opouTaHuHT HOKAIh YKU.

Tyeyn uuszueu - EpHU DKBaTOp TEKHUCIUTH OuWIaH HYKTa opOuTacu
KECUIIIaUTaH YU3HK,.

Jlesu-Hueuma ycyau - 1'aMUIBTOH CHCTEMACUHHUHI XYCYCUH €YMMHHU TOIMIII
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yCyJIu.

Osuw  Oypuacu-opOuTa TEKUCIUTH OunaH EpHU 3KBaTOp TEKUCIUTH
opacugaru Oypuak.

Vseapmac Jlannac mexucnueu-Mapkasuii Kyd TabCHPUIA XapaKaTIaHTaéTraH
HYKTa TEKUCIUTH.

Yumymnawean  xoopounamanap-cuctemMa  XoJaTHHH  OMp  KUKWMATIIU
aHUKJIalIuTaH, Y30p0o OOFINK OYIMaraH mapameTpiap TYIIamMH.

Ockynsap opouma-aHUK BaKTra MOC KeJTyBUM OFAMpUIIMaraH opoura.

llepuceri-cynbuii Wynnomnu Epra sHr SsKuH OyJIraH HyKTa.

Ilepuyenmp-TOpTUI MapKa3ura 3HT KUH OYiIraH OpOMTaHUHT HYKTACH.

IIpeyeccusa(nipeniecCUOH XapakaT)-XyCyCUi aljaHuIl YKUHHU Tpereccust YKu
aTpoduaaru aitiaHMa xapakaru.

CexTop Te3MUK-OUPIIMK BaKT OpaJIUFUa pauyc BEKTOp YU3aIUraH 103a.

Yexcusnuxoaeu me3nuk-runiepOonanan nbopatr opOutagaru MyMKUH OYyiraH
OHT KUYUK TE3UK.

Jloyoen cnupanu-mMapkazuii Kyd TabCHUpUla TEKHCIUKAArd ypTa TOPTHINTA
MOC KEJTyBYH TPACKTOPHSL.

boenanuw nykmacu-uMIysibCiv Kyd KyMuiagurad HyKTa.

bypuax nykmanap-6o1kapuii y3ynuuira sra 0ynaaurad HyKrajap.

Beiiepwumpacca wapmu- (QyHKUMOHATHM MHUHYMyMIa J3ra OYJIMIIUHUHT
3apypUi MapTH.

Mapxka3zuti Kyu-TabCUP YA3UFU TOUMO MAPKa3/laH YTaIuraH Kyd.

Mapxasuii  HblomoH MatOOHU-TOPTUII MapKa3WJIaH HyKTarada OVirad
MacodaHu KBaJpaTura TeCKapu MponopIuoHa OYiaraH Kyd.

Opbuma sn1emenmaapu-aHyKTanu ¢GazojJard XapakaTMHUA aHUKIOBYU OJITUTA
y3apo 0oFIuK OyiMaran y3rapmac mapaMmerpriap.

Hlapmau 6o0enanuws - TamKd OOLIKApYBUM  €KM peakuus  Kyw€iapH

TabCUpHUAa OaxapWIMIIM J03UM OVJIraH cucreMara TeTHIUIM KOOpAWHaTanap Ba
yMyMJIalllraH Te3JIMKJIapra OOFJIMK MyHOca0art.

Houodean 6oenanuw - cucTteMa HyKTaIapUHUHT MYMKHH  OYJraH
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KYUMIUTApUAard peakius Ky4UMHUHT OakapraH WIIM HodjnaH ¢apkiau Oynra
OOFJTaHMILL

bosnanuwinapea  nucbaman  osuws -  OONUTAHFUY  TAWUTIA  aHUK
OaxapuiMaiigurad OOFIaHUIIUIAp XUCOOUTa XOCUI OYIaiuraH OFUIlLiap.

Hoean oOoenranuwiiap - CcUCTEMa HyKTaJapUHUHT MYMKHH OYyirax
Kyuunuiapyaard OaxapraH WIUIADUHUHT WUFUHIMCKA HOJITa TEHT OYiraH
OofnaHuILIap.

HUneapuanm — Oy OUp CaHOK CHUCTEMAacHUJaH UKKMHYM CHCTeMara yTrasjaa
EKM Xap XWI AIMalITUPHUIILIApa y3rapMac KOJIaJural Kuimar.

Kyunanuw 6ow yxnapu — xapana€TraH HyKTaJaH YTaJuraHd Ba YpyHMa
Kywianuiiapu 0 ra TeHr Oyiran y4ra y3apo nepneHauKyIisp o3adaiapra HopMan
Oynran 3 Ta TYFpH YU3HK.

bow kyunanuwinap — xapana€Tran HyKTaJa KywIlaHWII Ooll YKjiapura
NEePHEHANKYJIIAP F03avaiapaard HopMall KyWIaHHIILIap.

Cunorcuwt mesnuey — OUpP HYKTaJaH YUKYBUM CYIOKJIMK YHU3UKJIAPUHUHT
WKKUTA JacTIa0Ku ¥3apo TMEpIEeHIUKYISp KecMajapu opacuaard OypYaKHUHT
Y3rapuil TE3JIUIH.

Hzompon myxum - xXycycustiapu Oapuya yHanunuiapja Oup xui Oynran
MYXHT.

AHuzompon myxum - XyCyCUSITIIapU TypJiu WYHamuuuiapjaa Typiau Oyirax
MYXHT.

IInacmuk degpopmayuanune acocuii xoccacu - TAIIKU FOKJIAHUII MYyausiH
KUIIMaTra spuIlray, FOKCU3JIaHUIIIA KOJJIUK AehOpPMAIUSHUHT a0 OYIIHIIHN.

Penaxcayus — nepopmarust y3rapmaca XxaMm Ky4IaHUITHUHT Y3TapHIlIH.

Cyopanysyaniuk — Ky4JIaHUII y3rapMaca xaM Je(opMaiussHUHT Y3rapuiim.

Cunscuws mesznueu — OWp HYKTaZAaH YUKYBYM CYIOKJIUK YH3UKJIAPUHUHT
WKKUTA JAcCTIa0Ku ¥y3apo MEpPIEeHIUKYISp KecMajapu Opacuaard OypYaKHUHT

Y3rapulll TE3JIUTH.
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No6opanap

V30ek THINgAard MabHOCH

Wnarmms THIimgaru MabHOCHU

Xaxuxuti anomanus

TOPTULI MapKa3HUJIaH MEpUremnra
VYTKa3wiIran YK OuiaH paauyc
BEKTOp Opacujaru 0ypuax.

the angle measured from the
direction of the periapsis of the
orbit to the radius vector of the
moving point

Anoeeil Ep €xu Oii atpoduia the most distant point from Earth
XapakaTiiaHaéTraaH CyHbH orbit an artificial satellite of the
iynmom opOUTaCMHU TOPTHUII Earth or the Moon
MapKasurava OyjaraH SHT SKUH
macoda

Anoyenmp Ep éxu Oii atpodua the orbit of the point farthest

XapaxkaTIaHa€Traad CyHbUI
Hynom opoUTacCHHU TOPTHIL
Mapkasurauda OyJaraH 2HT y30K
HYKTacH

from the center of gravity

Ancuoans Hykmanap

nepuMapkas Ba aroMapkas
HyKTajnap

pericentre and apocentre

Acmponomux oupaux

Epnan Kyémraua 6ynran ypraua
macoda

the average distance from Earth
to the Sun.

Adgpenut

Kyé€m atpoduna
XapaKATIAHAETTAH KUCM
opourtacuuu Ky€maan sHr
y30KJIalITaH HyKTacu

the most distant point from the
Sun orbit of a celestial body
orbiting the Sun.

bazuc eexmop

TE€3JIMK BEKTOPUTa MOC KEITyBUH
Jlarpanx kynantyBuucu

Lagrange multiplier, dual speed
point

I'pasumayuon YKHCM MacCaCHHH T'paBHTAIIHs product of attraction of body
JouMuiicura KynaiTMacu weight on the gravitational
napamemp
constant
Bexmop 2adoepaghu BEKTOP y4YHJIard HYKTaHUHT trajectory, which describes the
TPaeKTOPHUSCH. end of the vector
Hxxunuu Kocmuk | TIaHeTa yayH mapabonuk Te3nuk | local escape velocity on the
surface of the planet
me3nuK
bapuyenmp KHCMJIap CHCTeMacHHUHT Macca | center of mass of a system of
MapKaszu bodies
Hnepyuan CanoK | TMHaMUKa KOHYHJIApU YPUHIIN reference system in which the
OVmagurad caHOK CHCTEMAacH validity of the basic laws of
cucmemacu

dynamics, and in relation to
which a material point on which
no forces act moves uniformly in
a straight line

I'pasumayus doumuticu

MUKJIOp KUXATIaH OUPIUK
Maccainu Ba Oupauk macodama
YKOMITAIIITaH KUCMIIap Opacuiaru

equal in magnitude to the force
with which attract each other in
terms of unit mass, located at
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TOPTUII KyYH.

unit distance from each other

Ancuo uuszueu

opObuUTaHUHT (OKATb YKU

the focal axis of the orbit

Tyeyn uusuzu

EpHu sxBatop Tekucauru ouinan
HYKTa OpOUTacH KECHUILIAJUIaH
YH3HK

orbital plane line of intersection
point with the plane of Earth's
equator

Jlesu-Husuma ycynu

["aMuIbTOH CUCTEMACUHUHT
XyCYCHI €4UMHH TONUII YCYIIH

determining the partial solutions
of Hamiltonian systems method

Osuw bypuazu opb6uta Tekucauru omnan Epau the angle between the orbital
9KBATOP TEKHUCIIMTH OPaCHIaru plane and the plane of Earth's
Oypuax equator

Vieapmac Jlannac | Mapka3uii Kyd TabCHUpUIA the plane in which the point is
XapakaTiaHraéTral HyKTa moving under the influence of a

mexucaueu
TEKHCIIUTU central force

Iepuyenmp TOPTHII MapKa3ura SHT IKUH point of the orbit closest to the

Oynran opOUTaHUHT HYKTaCH

center of gravity

Ilpeyeccus (npenieccuon

xXapakar)

XyCycul alllaHuIl YKUHU
npeneccus YKy arpoduaaru
allyIaHMa Xapakatu

the rotation axis of the rotation
of the body around its own axis
precession

Jloyoen cnupanu

MapKas3ui Ky4 TabCHpUIA
TEKUCIUKIAru ypTa TOPTULLTa
MOC K€JIyBYH TPACKTOPUS

intermediate portions of the
thrust in the plane case the
central Newtonian field

Betiepuumpacca wapmu

(GYHKLIMOHATHY MUHYMYMTa 3ra
OYIMIIMHUHT 3apypull MApTH

a necessary condition for a weak
minimum of the functional

Mapxka3zuii kyu

TabCUP YU3UFU JOMMO MapKa3JIaH
yTaaurad Ky4

force whose line of action passes
through the same fixed point,
called the center of power

Mapxka3zuii HbIOMOH

MAUOOHU

TOPTHII MapKa3HuJaH HyKTarada
Oynran macoaHu KBajpaTura
TECKapH MPOIOPIHOHAT OYIran

Kyd

the gravitational field produced
by the central force inversely
proportional to the square of the
distance from the point of
moving to the center of power

Hlapmau 60enanuw

TaIlIK1 OOIIKapyBUu EKU
peaknus KywIapu TabCUPHIIA
OakapWIJINIIN JO3UM OYIIraH
cucTeMara TeTHIILITH
KOOp/MHaTajIap Ba yMyMJalraH
Te3JMKIIapra O0FJIMK MyHOcabar

Houoean bosnanuu

CUCTeMa HYKTATApUHUHT MYMKHH
OynraH Ky4IuIuIapuaara peakius
KYYHMHHUHT Oa)kapraH WIIW HOJAaH
bapkiu 6ynraH OOFIaHUIIT

boenanuwnapea

Hucoamaw o2u

OOIITaHFUY HaWTAa aHUK
OaxxapuiiMaiiiuran OOFIaHUIILIAP
xucoOura xocusa Oyaauran
OFHUIILTIAp

Hoean boenanuuinap

cHUCTeMa HYKTaJapHHUHT MyMKHH
Oynran Kyuunuiapuaara
OaxapraH MILJTAPUHUHT
WUFUHIMCU HOJITA TEHT OYraH
OOFIaHUIIIIAD
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Hneapuanm Oy Oup caHOK cucTemMacHuaaH
MKKHHYM CUCTEMara yTraHjaa €K1
Xap XU alMalTHpUIILUIapaa
y3rapmac Kojaaurad Kuimar

Kyunanuw 60w ykrapu | kapana€rral HyKTaJaaH

YTaauraHu Ba ypyHMa
kywrianumiapu 0 ra TeHr OyaraH
ydTa y3apo MEePIEeHIUKYJIIAP
r03adayiapra Hopmai oynran 3 ta
TYFPU YU3HK

bow kyunanuwinap

KapanaéTrad HyKTa/la Ky4IaHHII
0o Ykiaapura nepneHauKyIsp
103avaiapiara HopmMai
KyWIaHUIIAP

Cunorcuw mesaucu

Oup HYKTaJaH YUKYBYHU CYIOKJIUK
YH3UKJIQPUHUHT HKKUTA
JIacTiabKu y3apo mepreHanKyIsp
KecMajlapu opacuaaru
OypuYaKHUHT Y3rapHill Te3JIUTU

Hzompon myxum

xXycycusitiapu 0apua
nyHanunuapaa 6up xun Oynran
MYXUT

Anuzompon myxum

XYCYCHUSTIIApU TYPIIU
HyHanuuiapaa Typiau oyiaraHn
MYXHT

ITnacmux
depopmayuanune
acocuti xoccacu

TaIIK{ IOKJIAHUIIT MYyaisiH
KMiiMaTra Spuiirad,
FOKCH3JIAaHHIIAA KOJIJTHK
nedopMaIusHUHT a0 Oyauimm

Penaxcayus nedopmarus y3rapmaca xam
KYWIAHHMIIHUHT y3rapyuiiy
Cyopanyeuannux KYWIaHHMII y3rapmaca Xam

JnehOopMalUSHUHT Y3rapuiim

Cunorcuw mesaucu

OUp HyKTaJlaH YUKYBUHU CYIOKIHK
YU3UKITAPHHUHT UKKUTA
nactiaaOky Y3apo meprneHaAuKyIsp
KecMaJlapy OpacHiaru
OypYaKHHUHT Y3rapuil TE3JIUTH

o1




VIII. ATJABUETJIAP PYUXATH

I. Mebépuii- XyKYKHUH XysKKaTaap.

1. V36ekucron  PecnyGmukacn  IlpesupeHTMHHMHT — «Onmit  TabIuM
MyaccacaJlJapuHUHT pax0ap Ba IMeJaror KaJpiapuHud Kaiita Tailépnam Ba
MajakaCUHU OUIMPHUII TU3UMHUHHM SHaJa TAKOMWUIAIITHUPUIL Yopa-Taadupiapu
tyrpucuna» 2015 iun 12 uronnaru [1d-4732-con Gapmonu.

2. V36exucron Pecry6mukacu Ilpesunentunuar 2010 fiunm 2 HosOpmaru
“Onuil Malakaii WIMUM Ba WIMHW-TIEJArorvK Kajapiap Talépiiall THU3UMUHU
sHaJa TaKOMWIIAINTUPHUIN dYopa-tanoupnapu Tyrpucuaa’tu [1K-1426-connu
Kapopu.

3. Kagpnap rtait€pnam mMwimui gacTypu. V36exucTon Pecniy6onukacu Onuit
Maxnucuauar Ax6opotHomacu, 1997 iun. 11-12-con, 295-mo1a.

4. Y36eKucTon Pecnyonmukacu Ilpesuaentununr 2012 iun 24 wurongaru
“Onuii Manakaiayu WIMHK Ba WIMHK-TIENAror Kaapiap Tauépiiaml Ba aTTeCTalusIaH
YTKa3WIl TU3UMUHU SHAJAa TakoMuwulamTupum Tyrpucuna’tu [1D-4456-con
dapmMOHHU.

5. V36ekucron Pecry6nukacu Basupnap Maxkamacuuuar 2012 imn 28
nekabpary “Onuii YKyB IOpTHIaH KEWMHTH TabJIUM Xamjia OJIUA MaaKaid WIMHAK
Ba WJIMHI MEAaroruKk KaJpJIapHU AaTTeCTAlUsJaH YTKA3ull  TU3UMUHU
TaKOMUJUTAIITUPUIL YOopa-Taioupiapu Tyrpucuga’tu 365- connu Kapopu.

6. Munp3uées IIILM. “DpkumH Ba (apoBOH, JEMOKPaTHK Y30EKHCTOH
JABJIATUHU Mapj Ba OJIMKAHOO XalnkKUMH3 OwiaH Oupra Kypamu3’ MaB3ycUAaru
V36eknucton Pecry6nukacu IIpe3daeHTH JaBO3MMHMra KHPHUIUHII TaHTAHATIH
Mapocumura Oarunuianrad Onuit Maxinc najnataJapuHUHT KYIIMa Ma)JTHUCHIarud
HyTKn. — T.: “V36ekucton”, 2016. — 56 6.

7. V36exucron PecniyOonukacu [Ipe3unenTuHUHT “Tabaum
MyaccacCaJlaApUHUHT OUTHUPYBUMJIAPUHU TAJOMPKOPIUK (AONHUSITUTa KO0 STHII
Oopacuparu Kymmmua yopa-taabupiap tyrpucuaa’ru 2010 ¥un 28 urongaru
4232-connu dapmonu

II. Maxcyc agadbuéraap.

1. Lawden D.F. Optimal Trajectories for Space Navigation Butterworth,
Washington, D.C. 2003

2. AsmzoB A.I'. Kopmynoa H.A. Bapuamnuonnele 3ama4l MEXaHUKH
KocMHYecKoro nojerta.- Tamkent, 1990.

3. Natalya.A.Korshunova and Dilmurat.M.Azimov. Analytical Solutions for
Thrust Arcs in a Field of Two Fixed Centers // «Journal of Guidance, Control, and
Dynamics» (AIAA), USA, 2014. V.37, Ne5, pp. 1716-1719.

52


http://www.lex.uz/pages/GetAct.aspx?lact_id=2676554

4. Azizov A.G.Korshunova N.A. On an analytical solution of optimum
trajectory problem in a gravitational field // Celestial Mech.- 1986.- V.38. Ne 4.

5. Apxanrensckuit FO.A. AHanmuTHYecKas JUHAMHUKa TBEPAOro Tena.-M.:
Hayxka. 1977.

6. AsuzoB A.l'., Kopmynosa H.A. [Ipumenenue merona Jlesu -UuBura npu
aHaJu3e ONTUMAaJbHBIX TpaekTtopuil // Kocmuueckue uccienoanusa. 1979. T17.
Boimn3.

7. KopmynoBa H.A., 3usnunoBa 3.J1. Ctabunuzanus IBWKEHUS TOYKH Ha
ydacTKaX MPOMEXYTOYHOU TATH B MOJIE ABYX HEMOABUKHBIX IIEHTPOB//Y30€KCKUi
xypHan «IIpo6iembr mexanukmy».- 2011, Ne 1.- C.3-5.

8. Kopmynosa H.A., 3usaunosa 3.J1. [lpumenenue metoga JlokmeBuya npu
ONTUMHU3ALMN TPAEKTOPUI B TOJIE€ JIBYX HEMOJBIKHBIX IIEHTPOB // Y30eKCKuit
xypHan «IIpobmemsr Mexanuku» ».- 2012, Ne 3.- C.3-6.

9. 3Busamunona DO./1., Kopmynoa H.A. MeToibl onpefieieHUsT aHATUTHISCKUX
pelieHuil Il aKTUBHBIX YYacTKOB B TMOJi€ JBYX HEMOJABUKHBIX IIEHTPOB//
AHaIUTHYECKAasi MEXAaHWKa, yCTOMYMBOCT, U  ympasieHue. Tpyasl X
Mexnaynaponnoit YeraeBckoii koHdepeniuu, Tom 1, Cekiust 1. Ananuruueckas
Mexanuka.- Kazanp, 2012, C. 192-200

10. Mepkun /I.P. BBeaenue B Teoputo ycTOWYMBOCTH JABMKeHUS.- M.: Hayka,
1987.

11. Herbert Goldstein. Classical Mechanics. Pearson New International
Edition. USA, 2013

12. Tantmaxep @. P. Jleknum 10 aHadUTHYECKONM MEXaHWKE. 3-€
n3a. M.: @usmariur, 2002. — C. 262. — ISBN 5-9221-0067-X.

13. IBanoB A.Il. OcHoBbI Teopum cuctem ¢ Tpermem. M.: HUL[ «PX]I»,
KU, 2011.

14. Kypanes B.®. 500 ner uctopuu 3akoHa cyxoro TpeHusi// BecTHuk
MI'TY um. H.O. baymana. Cep. “EctecTtBennbie Hayku™ . 2014. Ne 2.

15. beren A. Teopus rupockonmueckux kommnacos. M.: Hayka, 1967. 192 c.

16. Tlennese I1. Jlekuuu o Tpernn. M.: ['ocrexuznat, 1954. 316 c.

17. AzuzoB A.I'' O JBWKEHUU YMOPABISIEMBIX MEXAHHMUYECKUX CHUCTEM C
CepBOCBS3sIMU (yCIOBHBIMU CBsi3siMH) // TIMM, 1.54. 1990.

18. Ellis H. Dill. Continuum mechanics. Elasticity, Plasticity, Viscoelasticity.
Taylor & Francis Group. USA, 2007.

19. Cemal Eringen A. Mechanics of Continua. USA, 1967, English

20. Cenos JI.M. Mexanuka crutomHo# cpenbl. T.2. M.: Hayka, 2004 (anexTpoH
BapHUAHT).

21. [lpuxknagHass  MexaHuka  cmuomHbIX  cpea. 1.2,  Iloxg  penak.
B.B.CenuBanoa, MI'TY um. H.D.baymana, 2004. (351ekTpOH BapuaHT).

22. Hopankmii B.K. BonHoBBIC 3a1aun Teopun ruracTuaHOCTH. M.: Mup, 1978.

23. MCC B 3amauax u ynpaxkuenusx. T.1,2. [Tog pemak. M.D.Ormut, Mock.
muuei, 1996.

53


https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%BC%D0%B0%D1%82%D0%BB%D0%B8%D1%82
https://ru.wikipedia.org/wiki/2002_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/592210067X

Ok whE

HNurepHer pecypciaap

http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical.htm/
http://www.ruscommech.ru/

http://www.knigapoisk.ru/book

www.natlib.uz

WWW.twirpx.com

54


http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical.htm/
http://www.ruscommech.ru/
http://www.knigapoisk.ru/book
http://www.natlib.uz/
http://www.twirpx.com/

