3. Ilmnamuka
3.1. OcHOBHBIE IOHSATHS U 3aKOHbI

Jlunamuxoti Ha3BIBAIOT pa3/ie] MEXaHUKH, B KOTOPOM HM3ydaeTCs JBMIKCHUE
MaTepUaTbHBIX TEJ B 3aBUCUMOCTH OT JEHCTBYIONIUX HA HUX CHII.

Cucmema omcuema. Ilpy MHOTHX TEXHHYECKHX pacueTax MOXHO MPUHUMAThH 3a
HETIOJBIKHYIO BCSKYI0, HEM3MEHHO CBs3aHHYI0 ¢ 3emieid. Cucrtemy orcuera, IO
OTHOIIEHUIO K KOTOPOW BCSIKas MaTepuajbHas dYacTUIla TOJA JCUCTBHEM B3aWMHO
YPaBHOBCIICHHBIX CHJI COBEpIIAcT MPSAMOJMHCHHOC W PaBHOMEPHOE JIBIIKEHUE,
HAa3bIBAIOT MHEPIIMOHHON CUCTEMOM OTCYETA.

OCHOBHBIC 3aKOHBI JUHAMHKHU.

1. 3axon umepyuu. MarepuagbHas TOYKa COXPAHSIET COCTOSHUE IOKOS WJIH
PaBHOMEPHOTO TIPSIMOJIMHEWHOTO JIBIKCHHSI 10 TEX IOP, TIOKa JEHCTBUE NPYTUX TE HE
HM3MEHHUT TO COCTOSIHHE.

2. 3akon nponopyuonanrbHocmu  cuibl U yckopeuus. Yckopenue (a)

MAaTEpUAIBHOW TOYKH MAacCcoOM M MPONOPLHMOHAIBHO IMPUIIOKEHHOM K HEU cuie (]3)1/1

MMEET OJIMHAKOBOE C Hel HampapyieHue: ma =P .

3. 3axon pasencmea Oeticmsusi u npomusooelcmsus. BcIkoMy ITEHCTBUIO
COOTBETCTBYET PABHOE U MPOTUBOIIOJIOKHO HAMPABICHHOE NPOTHUBOICHCTBHUE.

4. 3akon Hezasucumocmu  Oeiicmeusi cuin. HecKoabko  OJHOBPEMEHHO
JEHCTBYIOUIMX Ha MAaTEPUAIbHYIO TOUKY CHJI COOOIIAIOT TOUKE TaKOE YCKOPEHHUE, KaKoe

cooGuuuia OBl e Of[Ha CHIIA, PABHAs HX TEOMETPHYECKOI CymMme: ma = » P,

Macca. Maccoii MateprualibHOM 4acTUIBI (Tena) Ha3bIBAlOT MEPY €€ MHEPTHOCTH,
YHCJICHHO BBIPAKAIONIYIOCS, OTHOIICHHEM MOJYJIS CHIIBI, JICHCTBYIONICH HAa YacCTHILY
(Teno), W BBI3BAHHOTO €I YCKOpEeHWs. Macca marepuaibHON Touku (Tenma) (m)
YHCJACHHO paBHa oTHomIeHHIO ee¢ Beca (G) kK  yCKOpeHHIO CBOOOIHOTrO majaeHus (g):
m=G/g.

Cucmema mexanuyeckux eounuy. CyHIECTBYET JBE CHUCTEMbl MEXaHUYECKHX
equnul: mexuuyeckass (MKI'CC), B KOTOpOH OCHOBHBIMU €AMHULIAMHU SIBJISIFOTCSI METP
(M), kunorpamm cuitbl (kI) 1 cexyHna (c). Enununeit nusmepeHus Macchl B 3TOM CUCTEME

oyner 1 k[-c?/M, T. e. macca, kotopoi cuna B 1 xI' coobmraer yckopenue 1 M/c? u



Qusuueckas (Mexnaynapoanas cucrema emunuil CHU), B kotopou OCHOBHBIMU
CIMHUIIAMHA  W3MEPCHHUS MEXaHWUYCCKHX BEIMYWH SBJISIOTCS MeTp (M), KHJIOTpamm
macchl (Kr) u cexkyHnaa (c). Emuuuna usMepeHus: CHIIBI - HPOM3BOAHAs ¢aMHHUIA - 1
apioton (H). 1 H - 510 cnima, coobmaromas macce B 1 kr yckopenne 1 m/c® (1 H = 1
KF‘M/CZ). CootHolieHne Mexay enuHunamu cuiibl B cuctremax C1 u MKI'CC:
1kx['=981H wm 1H=0,102 «I'.

Knaccugpukayusa cun. Cwunbl, ACHCTBYIONIME B MAaTEPUATBHOM CHUCTEME,

nospasenstor Ha BHemHHe (F°) m BHyrpennme (F') mnm akTuBHEIE W peakuuu
cBa3edl. KpoMe Toro mpu pemieHuM 3aiad JAMHAMUKA PACCMATPUBAIOT CIIETYIOLINE
MOCTOSTHHBIC WJIA TIEPEMEHHBIE CHITBI:

- cuna maxcecmu. JTO TOCTOsHHasA cuia G, neicTByromas Ha Jrodoe Teno,
HaxoJIeecs BOJIM3M 36MHOM MOBEPXHOCTU. MOlyllb CHITBI TSDKECTH PAaBEH BECY Tea.
[Ton nevictBuem cwibl G ro6oe Teno mpu cBOOOTHOM majeHHMH Ha 3emiio (C
HEOOJIBIIION BBICOTHI U B OE3BO3IYIITHOM IIPOCTPAHCTBE) UMEET OJHO U TO K€ YCKOPCHHUE
g, Ha3bIBa€MOE YCKOPEHHEM CBOOOJHOIO MaJCHHs, a HWHOIJA YCKOPEHUEM CHIIbI
TSOKECTH. 3HaU€HUE J B pa3HbIX MECTaX 3€MHOM MOBEPXHOCTH Pa3IMYHO; OHO 3aBHCUT
0T TeorpaduIecKoil MMPOTHI MECTa U BBICOTHI €r0 Haj ypoBHeM Mops. Ha yposHe
mopst g =9,8156 m/c®. W3 BTOPOro ypaBHEHHS AHHAMHKH cleayer, 9to G=mg min
m=G/g.

- cuna mpenusi. Tak Ha3pIBACTCS CUJIA TPEHUS CKOJILXKCHUS, AeUCTBYomas (mpu
OTCYTCTBHM JKHJKOW CMa3KH) Ha JBIXKyIIeecs Teino. Ee Momysnb onpexpensiercs
paBerctBoM F=fN, rue f - koaddurmieHT TpeHus, KOTOPHIH CYUTAIOT MOCTOSIHHBIM; N -
HOpMaJbHasi peaKusl.

- cuna ynpy2ocmu. JTa CUJIa 3aBUCUT OT IOJIOKEHUS Tena. B yactHoCTH, 1i1s
CHJIBI YIIPYTOCTH NMPYX)UHBI P= ¢ ‘A, T1ie A - yanuHenue (Wiv cxaTe) IpyKUHBI, ¢ -

KO3 PHUIHEHT KeCTKOCTH npyxuHbI (B cucteme CU usmepsiercst B H/m).

- cuna 8sa3x020 mpenus. Takas cuiia, 3aBUCAIIASL OT CKOPOCTH, JEHCTBYET Ha TEJIO
IpU €ro MEJICHHOM JBM)KCHUHM B OUYEHb BS3KOW cpeie (MM MpU HAIWYHUU KHUJIKOH
CMa3KH) ¥ MOXKET OBITh BBIpaKeHa paBeHCTBOM R=u-V, rme V - ckopocTh Tena; u -

KO3 HULIMEHT CONPOTUBJICHUS.



- cuna uHepyuu. TakoW CHIOW HaA3BIBAIOT TE€OMETPUYECKYI0 CyMMY CHII
MPOTUBOJEUCTBHS JIBMXKYLIEHCS MaTepUalbHOW YacTULbI TejaM, COOOUIAIOIIUM €l

YCKOpEHUE, T. €. @ =—Mma.

3.2. IuddepenunanbHble ypaBHEeHHs IBHKEHUSI MATEePUAIbLHONH TOUYKHU

B 3aBucuMocTu oT cnoco0OB 3aJaHus ABMXKEHHUS TOYKH, IuddepeHranibHbie
YpaBHEHUS MOTYT OBITh:

—6 8eKMOpHOU hopme:

- df _dv
ma=P=m——7r=m——.
dt dt
—6 NPOEKYUAX Ha OCU ()eKapmoeod cucmemsl Koopauﬁam:
mxzmﬁsz; my:mﬂ: Py; mz:m%: P..
dt dt dt

—6 NPOEeKYUsixX Ha ecmecmeerHHble OCU KoopduHam:

2

Huddepenunanbhuble ypaBHEHUS! JBHKEHUSI HEC80000HOU mMOUKU B BEKTOPHOU
dopme: ma =P +N;
B KoopanHaTHOH popme: MX =P, +N,; my="P,+N,; mZ=P,+N,,
rae N — paBHozAeiCTBYOIIIas peaKinil CBSA3EH.

HubdepeHunanbuble  ypaBHEHUS OMHOCUMENbHO20 — OBUMCEHUs TOUYKH B
BEKTOpHOI opme: Ma, = P —ma, —ma,,
I7I€ de — YCKOPEHUE MEPEHOCHOTO IBUKEHUS; &y — OTHOCUTEIBHOE YCKOPEHHUE; 8. —
yckopenue Kopuonuca.

/e ocHosHbie 3a0ayu OUHAMUKY MOYKU.

llepséas 3a0aua — 3Has Maccy TOYKM M YpaBHEHHUS €€ JBUKEHUS, HAWUTH

paBHOHeﬁCTBYIOHIYIO IMPUIOKCHHBIX K TOYKC CHIJIL. Ecau u3BecTeH 3aKkoH JABUXKXCHUA



2 _
TOYKU B BEKTOpPHOU (opme r=r(t), TOorga a =

. V3 ocHOBHOrO ypaBHEHUS
t2

OUHAMHKHU ornpenensieM cuity P =ma.

Bmopas 3a0aua — 3Has TNPWIOKEHHBIE K TOYKE CHJIBI, a TakKe ee maccy M,
HayaJlbHbIE MOJIOKEHHUSI U CKOPOCTh, ONPENEIUTh 3aKOH JIBHUKEHUA TOYKU. OOmui Xox
pelieHre: COCTaBSIOT  auddepeHInanbHble  ypaBHEHUS  JBIKEHUS,  JIBAXbI
UHTETPUPYIOT, ONPEACNISIIOT MOCTOSHHbIE MHTEIPUPOBAHUS U3 HAYAJIBHBIX YCJIOBUU U
MOJIYYarOT 3aKOH JIBUKEHHSI TOUKHU.

[IpuMepHBIi anrOpUTM pEIEHUsT BTOPOX OCHOBHOM 337ja4y TMHAMHUKHU TOUYKH.

1. BpiOpath Hauanmo oryera (Kak MPaBHIIO, COBMEINAs €ro C HadaJIbHBIM
MOJIO)KCHUEM TOYKH).

2. IlpoBecTn KOOpAMHATHBIE OCH, HAmNpaBisAs HUX, KaK IPaBWIO, B CTOPOHY
JBIKCHMUSL.

3. M1300pa3uTh ABMKYIIYIOCS TOYKY B IIPOU3BOJIBHOM TOJI0XKEHUU (HO 4TOOBI X =
0,y>0,z>0).

4. IIpunoXuTh K TOYKE BCE JEHCTBYIOIIME HA HEE CUIIBI.

5. 3anucaTth OCHOBHOE ypaBHEHUE JUHAMMKHN IPUMEHUTENBHO K IaHHOM 3a/1aue B
BEKTOPHOM BUJIE.

6. CipoekTupoBaTh BEKTOPHOE YpaBHEHHE Ha BHIOpaHHBIE OCH, TO €CTh 3alKcaTh
muddepeHnranbHble ypaBHEHUS TBUKEHUS TOUKH.

7. IlpeobOpazoBarh auddepeHnanbHbple ypaBHEHUS K BHUAY, YJOOHOMY st
WHTETPUPOBAHUS.

8. 3anucaTh HaYaJIbHBIE YCIOBUS.

9. JIBaxkapl IPOUHTErpUpOBaTh U PepeHIaNibHble YPaBHEHU U TOJIYYUTh UX
oO01ue pernieHusl.

10. OnpenenuTsh NOCTOSSTHHBIE HUHTETPUPOBAHMUS.

11. 3anucate 4YacTHble peuieHus TUdPepeHInaNbHbIX YpaBHEHUH, TO €CTh
MOJICTaBUTh TIOCTOSTHHBIE HHTETPUPOBAHUS B UX OOLIME PEIICHHUS.

12. Haiftu uckomble B 3ajJauy€ BEJIWYMHBI WM UCCIAEAOBaTH TMOJYYEHHBIN

pe3yJibTar.






