YcioBue

3adaua 2 «Iloaykoavuos

Yacts 1. BBeagenne.

B sroit yacTu BaMm mpejiaraeTcss BCIIOMHUTD HEKOTOPbIE (DOPMYJIbI, KACAIONINECS OIMUCAHUS JIBH-
JKEHUsI TPOCTBIX KOJ1edaTe/IbHbIX CHCTEM U JUHAMUKK TBEPJIOTO TeJia.

Tpa unuoHHBIH MOJX0] K PacdeTy IIePUOJIOB FapMOHUYCCKUX KOJIEOAHUIT MEXaHUIECKUX CHUCTEM
3aKJII0YaeTCd B IIPUBEJICHUN YpaBHEHUS JBUKEeHUS K craHjgapTHoit ¢opme. Ilycrs cocrosinme cu-
CTEMBI TIOJTHOCTBIO XapaKTePU3YeTCs OJIHOI KOOPAMHATO & (9T0 MOKET OBbITh, HAIIPUMED, JIeKapTOo-
Ba KOODJIMHATA MaTEPUATLHON TOYKH; yroJl MOBOPOTa IpU BpalnareabHoM jiBukenn). CKOPOCTh

U3MEHEHUS TOU KOOPAMHATHI 0D03HAUNM U = %, a ee yCKOpeHue (CKOPOCTb U3MEHEHUsI CKOPOCTH )
a= ﬁ—;’. Ecnu na ocnoBanuu pusnvecknx 3aKOHOB U YPABHEHUN YJIACTCs TOJYUIUTH YPABHEHUE

a = —wir, (1)

IJIe Wi - MOJIOPKUTEIbHAS [TIOCTOSTHHASL, TO U3 3TOTO YPABHEHUS OJHOZHATHO CJIEYET, ITO BeJNIHHA
x(t) n3MeHsieTCst 0 TApMOHUYIECKOMY 3aKOHY € KPYTOBOI 9aCTOTON wy. 3aMETHM, 9TO K YPABHEHUIO
(1) MOXKHO IIPUBECTH YpaBHEHUsI, OCHOBaHHBIE HA BTOPOM 3aKoHe HbioToHA.

DKBUBAJEHTHBIM CIIOCOOOM pacdeTa IMepPuoI0B KOJIeOaHU SABIIeTCs IPUBeIeHNe (PU3NIECKUX YPAB-
HeHWil K Bujly (KOTOpOe 9acTo HA3bIBAIOT yPABHEHHEM rapMOHUYECKUX KOJIeOaHWMiA)

v? + wir = const, (2)

ere pas Mo J4epKHeM, 9TO B 9TOM YPaBHEHUN 00A3aTeTbHO UV = %. U3 ypaBHeHwust (2) TakkKe OJHO-
3HAYHO CJIEJLYeT, 9TO BesindnHa (1) M3MEHAeTCs [0 TAPMOHIYECKOMY 3aKOHY € KPYTOBOI 9acToTOM
wp. Kak mpaBmiio, K ypaBHeHUIO Bu/a (2) IPUBOJATCSA yPABHEHUsI, OCHOBAHHBIE HA OCHOBE 3aKOHA
COXpaHeHusl SHEPTUH.

1. PaccMmorpuTe ropusoHTAIbHBIE KOJIEOAHUS TTPYKUHHOTO Ma-
ATHUKA: MIPEJICTABJIAIONIETO cOOO0# IPy3 MacChl M, MPUKPEILICH-
HBIil C TIOMOIIBIO JIETKOW TIPYKUHBI XKECTKOCTHIO k K BEpTUKAJIb-
Hoit crene. CunraiiTe, 9TO B HAYAJIbHBI MOMEHT BPEMEHHU I'DY3
CMECTHUJIN Ha HEKOTOPOE PACCTOSIHUE Xy OT €ro IOJIOYKEHUS PaB-
HOBECHSI.

1.1 [Ipenebperas TpeHueM, 3alUIINTEe yPABHEHNE 3aKOHA, COXPAHEHUsT MEXaHUIEeCKON SHEPIUU JIJIsd
rpysa.

1.2 Ilpusenure nosyvyennoe ypasaenue K Bujy (2). Ha ocHoBanuu ero samummure GhopMmysty Jjist
1epuo/ia KosiebaHuii rpysa.

Bo MHOrumx ciaydagx ypasHeHue Buja (2) He cielyeT aBTOMATHYECKH U3 ypaBHEHHs 3aKOHA CO-
XpaHeHusi sHepruu. Ho mpu paccMoTpeHHn MaJbix Kosiebanuii (Korja BeJMdnHa &, U CKOPOCTH ee
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U3MEHEHUsI ¥ MAJIbl) U3 YPaBHEHUs 3aKOHA COXPAHEHUs HEPIUU MOYKHO MOJIYIUTh yPABHEHUE BU-
1a (2). st 9T0T0 CotetyeT YIpoCTUTh BbIPAXKeHUs JJIsi KHHETUIEeCKOI 1 MOTEHIMAILHO SHEPIHUH,

npenebperas MaJIbIME BeJTMIMHAMY TIOP#AIKa Bbiie Broporo (to ecth x3, v3, ot vt 2% - v? u tu.)

2. PaccmorpuTre MaJgibie KojiebaHus MATEMATHIE€CKOTO MasiTHUKA, TTPEJICTaB-
JIAIOINIEro coOO I'py3 HEKOTOPOM MacChl, IMOJIBENIEHHBI Ha JIETKOW Hepac-
TSKUMON HUTU JUIMHON | B OHOPOJIHOM IIOJIe Tsi?KecTu 3emju. B kadecTse
KOOP/IMHATHI UCIOJIB3YHTE (¢ - YTOJI OTKJIOHEHNS HUTH MagTHUKA OT BEPTU-
KaJIl.

2.1 Tlpenebperas CONpOTHUBICHIEM BO3JyXa, 3AIUIINTE yPaBHEHUE 3aKOHA
COXpaHEHMsI MEeXaHUYIEeCKOW SHEPruu Jyisi Ipy3a (B KAYeCTBE KOOPMHATHI
UCIOJIB3YTe YroJl OTKJIOHEHMS ).

2.2 Cunras yroj OTKJIOHEHUS (v MAJIBIM, IPUBEINTE TIOTyYeHHOe YPaBHEHTE
K Buy (2). Ha ocnoBanuu ero 3anummire hopMysty Jijist epro/ia KoaebaHui
MasITHUKA.

Iodckasxa: Ipu MaJIBIX yIJIaX (¢ CIIpaBEIIHNBa IPUOIMKEHHAsT HOPMYIIa
2
o
cosa~1— 5 (3)

[Ipu onmcanuu JBUZKEHUSI TBEPJIOrO TeJjia, KOTOPOE HE MOYKET CYUTATHLCS MATEepPUaIbHON TOYKOI,
BBIPDAXKCHUA JIJId KMHETUYICCKON 1 IMOTEHIINAIbHON HEPruil Teja yCa0KHAIOTCA.

3.1 IlokazkuTe, 9TO MOTEHIINATBLHAS SHEPTHS TBEP/IOTO TeJIa, HAXOIAIIEr0Cs B ITOJIe TIKeCTH 3eM/IN
orpeIesIgeTcs MPOCTON (hOPMYJIOit

U= mghC7 (3>

rie he — BbIcOTa IEHTPa Macc Teja, § — YCKOpPeHne CBOOOIHOTO TaIeHNUs.

Yacts 2. Kosiebanns moryKoJIbIia.

N3 TorkocTennoit TpyOhl paguyca R BbIpe3asin MOJIyKOJIbI0. Ero Kpast coeiuHmIm JIErKOil TpoBO-
JoKoit AB. M3rubom mpoBOJIOKK U ee Maccoii ciiejyer npeHedperarh.
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B
R he
C
4.1 Tlokaxkute, aTo 1eHTp Macc C' TMOJIyKOJIbIa HAXOUTCA HA PACCTOSTHIN
2
ho =—R 5
¢ = (5)

ot ero neaTpa O.

4.2 TloyKoIbIo MOABECHIN Ha TOPU30HTAIBHON OCH, IpoXoJsieii yepe3 Touky O (IeHTp TOoJTy-
kouibiia). Otpeesiure mepuojL MajIbix KoJeOaHuil TOIyKOJIbIA IPH TAKOM TI0/BECE.

4.3 TIoryKOJIBIIO MOJBECUTH Ha TOPU3OHTATIBHON OCH, IPOXOJIsIIel Yepe3 TouKy A (BepuIuHy moJry-
KOJIBI[A), OTKJIOHUJIN Ha MAJIBII yTOJI OT HOJIOKEHNUST paBHOBecHsT 1 oTirycTusn. Ope/ie/nTe mepuos
KOJIEOAHUI B 3TOM CJIydae.
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4.4 TlosyKOoJIbIIO TOCTABWIM HA IIEPOXOBATYIO TIOBEPXHOCTH U BBIBEJIA U3 MOJIOXKEHUS] PABHOBECHSI.
[TomykosbIto HaYaI0 KoJedaThCsl, Kadasch 10 IMOBEPXHOCTU 6e3 mpocKasb3biBanus. Orpegenure
HEePUo/J] TAKNX KosieOaHmil oTyKoJibIia. Kosebanns cauTaiiTe MaIbIMHA.

Iodcxasxa. Ho,/LyHume 6blparcerHue ONS KUHEMUYECKOT] IHEP2UU KOADUA 8 MOMEHT, 6PEMEHU, Ko020a

0CH CUMMEMPUL KOADUG 6EPMUKAALHA. [IpU Maivz Kosebaruax amo svpadrcerue bydem cnpased-
AUBO U NPU MAABLL OMKEAOHEHUAT OM 6EPMUKAAU.
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