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«TepMex», Kak MHOTO B 3TOM 3BYKE,

YHbIHbSA, 60NN 1 TOCKM,

AX CKOMbKMX Tbl 0OPEK Ha MyKM

W Ha cTpanaHbs y oocku.

http://techwork.narod.ru/

B kypce “TeopeTunyeckon MexaHukn” n3yyaroTcs Tpu pasgena: ctatuka, KuHemaTtumka u
OMHaMuka. [ns n3yyeHns Bcex 3Ty pa3fnenoB HE06X0AMMO UMETb COOTBETCTBYIOLLYIO
MaremaTunyeckyo noaroToBky. Bo Bcex pasgenax Kypca, Ha4mHas co CTaTUKu, WUPOKO
NpuMeHsieTCcs BEKTopHas anrebpa. HeobxoamnmMo yMeTb BblYMCNATb MPOEKUUN BEKTOPOB Ha
KOOpPAMHATHbIE OCU, HAXOOUTb FEeOMEeTPUYECKU (MOCTPOEHMEM BEKTOPHOIO TPEeyrosibHuKa uim
MHOrOYrofibHMKa) 1 aHanuTuyecku (No NPOEKUMNsSM Ha KOOpAUHATHbIE OCU) CyMMY BEKTOPOB,
BblYMCNATb CKANSAPHbIE U BEKTOPHbIE MPOU3BELEHUS OBYX BEKTOPOB U 3HATb CBOMCTBA 3TUX
Npon3BeneHUI, a B KNHEMATUKE N MHAMUKE — ndodpepeHumpoBaTthb BeKTopbl. Hano takxe
yMeTb cBOOOAHO MONb30BaTbCS CUCTEMOW NPSIMOYrO/NbHbIX AEKAPTOBLIX KOOPAUHAT Ha
MNOCKOCTU M B MPOCTPAHCTBE, 3HATb, YTO TAKOE €AUHNYHbIE BEKTOPBI (OPThI) 3TUX OCEN M KakK
BblpaXkalTcs COCTaBNAoWmMe BEKTOPOB N0 KOOPAMHATHBIM OCAM C MOMOLLbIO OPTOB.

LN n3y4eHns KNHeEMaTnkn HaLo COBEPLEHHO CBOOOAHO YyMETb AN EPEHLMPOBATD
PYHKLMN OHOTO NEPEMEHHOM0, CTPOUTb FPAdIMKUN 3TUX CPYHKLMIA, BblTb 3HAKOMbBIMU C
MOHATUSIMU O ECTECTBEHHOM TPEXrpaHHVKe, KPUBU3HE KPVBOM 1 paanyce KpUBUIHDI.
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LN n3y4eHns AMHAMMKM Ha[o HAX04MTb MHTErpanbl (HeonpenenéHHble 1 onpeaenéHHbIe) oT
NPOCTENWNX OYHKLMIA, BBIYMUCNSATL YACTHbIE MPOU3BOAHBIE U MOMHLIA AnddoepeHLman
PYHKUMIA HECKONTIbKUX MEPEMEHHBIX, @ TaKXe yMeTb MHTErpnpoBaTb AndepeHumnanbHble
ypaBHeHUs 1-ro nopsgka ¢ pasfnensiownMncs NePeMEHHbIMA U NNHEHbIE
ongodoepeHumanbHble ypaBHeEHUs 2-ro nopsiaka (0AHOPOAHbIE Y HEOAHOPOHbIE) C
NOCTOSIHHBIMU KO3 hULmMeHTaMn. HEMHOrO ckaxeM 0 KaxAoM 13 pa3fenoB MEXAHVKY.

Cratuka

OCHOBHbIE MOHSATUS U aKCUOMBbI cTaTukK. MNpeameT ctatukn. OCHOBHbIE MOHSATUS CTATUKM:
abCconoTHO TBEPAOE TENOo, CUNa, SKBMBANEHTHBIE U YPABHOBELMBAIOWME CUCTEMBI CUN,
paBHOLENCTBYOWAs, CUNbl BHELWHNE N BHYTPEHHME. AKCUOMBI cTaTukn. CBA3M U peakuum
cazeil. OCHOBHbIE BUIblI CBA3E: rNaakas NnockocTb WM NMOBEPXHOCTb, rnamakasi onopa,
rmbkast HUTb, LMNAMHOPUYECKUIA U COEPUHECKIIA LWapHMPbI, HEBECOMBI CTEPXEHb; peakLuum
3TUX CBS3EN.

CucTtema cxonswmxest cun. FeoMeTpuYeckmnii u aHanMTUYeCKnin cnocobbl CNOXEHUs CUT.
Cxognsiwmecs cunbl. PaBHogencTByowas cxoaswmxcs cun. eomeTpuyeckme n aHanntTnyeckune
YCNOBUSI PABHOBECUSI CUCTEMbI CXOASAWMNXCA CUI.

PaBHoBecure npon3Bo/ibHOM cUCTEMbI CU. MOMEHT Cubl OTHOCUTENBHO TOYKM (LEeHTpa) Kak
BekTop. [Napa cun; momeHT napbl. CBoncTea napbl cun. lNoHATUE 0 NpuBEeaeHUN CUCTEMbI CUN K
3a0aHHOMY UeHTPY. [ naBHbIA BEKTOP W FMaBHbIA MOMEHT CUCTEMbI CU/. YCIOBUS PaBHOBECUS
NPON3BONIbHOWN CUCTEMbI CU/T, MPUJTIOXEHHbIX K TBEPOOMY Teny.

Cuctema cun NpunoXeHHbIX Ha NIockocTur (nnockas cuctema cun). Anrebpaunyeckas
BEIMYMHA MOMEHTA CUSbl. (BblYUCEHWE rNAaBHOrO BEKTOPA Y rNaBHOro MOMEHTa M0CKOW
cucTeMbl cun. YCNoBms paBHOBECUS NNIOCKOM CUCTEMbI MapannenbHbiX cun. Teopema
BapvHbOHa 0 MOMeHTe paBHOOeNncTBYOWel. (PaBHOBECHE CUCTEMbI CUN).

Cuctema cun, pacnonoXeHHbIX B MPOCTPAHCTBE (MpOCTpaHCTBEHHAs cuctema cun). MomeHT
CUIbl OTHOCUTENBbHO OCU. 3aBUCMMOCTb MEX Y MOMEHTaMM CU/bl OTHOCUTENbHO LIEeHTpa U
OTHOCMTENbHO OCW, NPOXOASWEN Yepe3 3TOT UeHTP (AHannTnyeckme oopmynbl ons
BbIYMCNIEHNS MOMEHTOB CU/bl OTHOCUTENBHO TPEX KOOPAUHATHbBIX OCEl. BbluncneHne rnaBHOro
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BEKTOpa un rnaBHOro MOMeHTa I'IpOCTpaHCTBeHHOVI CNCTEMDbI CI/IJ'I.) AHannTnyeckune ycnosu4
paBHOBECKA I'IpOI/ISBOJ'IbHOI7I I'IpOCTpaHCTBeHHOI7I cucTeMbl cun. Ycnosus paBHOBECKUA
I'IpOCTpaHCTBeHHOI7I CUCTeMbl napannenbHbIX CUN.

LleHTp TsxecTun. LleHTp TsaxxecTn TBepOoro Tena u ero koopamHatbl. LleHTp Taxectn 06béma,
nnowanmn n nuHuKn. Cnocobbl onpeaeneHnst NONOXeHNs LEHTPOB TSXECTHU.

KvHemaTuka

BeeneHue B kuHematuky. MNpegmeTt kmHemaTuku. MNpocTpaHCTBO 1 BPEMS B KNACCUYECKOW
mexaHuke. OTHOCUTENIbHOCTb MexaHn4eckoro oeumxeHunsa. Cucrtema otcyéra. 3agaum
KUHEMaTUKWU.

KrnHemaTtrka To4kun. BekTopHbI cnocob 3anaHns ABMXEHUS TOYKM. TpaekTopuns TOHKMU.
CKOpPOCTb TOYKM Kak Mpou3BoAHas OT €€ paauyca-BeKkTopa no BpeMeHu. YCKOPEHNe TOUKM
Kak Npomn3BoAHas OT BEKTOpa CKOPOCTY No BpemeHn. KoopamHaTHbI cnocob 3anaHms
LBVXEHUS TOYKM B NPSIMOYTONbHbIX AeKapTOBbIX KoopanHaTtax. OnpeaeneHne TpaekTopum
TO4YkU. OnpeneneHme CKOPOCTU N YCKOPEHMS TOYKM MO UX NPOEKLUSM HA KOOPAUHATHbBIE OCHU.

EcTecTBeHHbI cnocob 3aaaHns aBnxeHns Toukn. Ocu eCTECTBEHHOrO TPEXrpaHHMKa.
Anrebpanyeckas Beim4mHa cKopocTu To4kn. OnpeneneHne yCKOPeHUs To4KM no ero
NPOEKLMAM Ha OCM eCTECTBEHHOIO TPEXIpaHHKKa: KacaTelbHOe 1 HOpMaslbHOE YCKOpeHWe
TOYKMW.

MocTynaTenbHoe 1 BpalwartenbHoe ABUXeHNs TBepaoro Tena. MNMoctynatenbHoe ABMXeEHWE
TBEpOOro Tena. Teopema o TPaeKTOPUSX, CKOPOCTSAX U YCKOPEHMSIX TOYEeK TBEPAOro Tena npu
nocTynaTtenbHOM OBMXeHun. BpaleHne TBepooro Tena BOKpyr HenoasuxXHoOM ocu.
YpaBHeHMWe (3aKOH) BpalaTenbHOro ABUXEHNS TBePAOoro Tena. Yrnoas CKopocTb U yrioBoe
yckopeHue Tena. CKOpoCTb M YCKOPEHMEe TOYKN TBEPOOro Tena, Bpallatowerocs BoKpyr
HEeMoABVXHOM ocu. BekTop yrnoBoii ckopoctn Tena. (BelpaXeHue cKopocTu TOYKM
BpaLllalolWerocst Tena B BUAe BEKTOPHOIro Npon3BeneHusl.)

3/5



TEOPETVI'-IECKaﬂ MeXaHuKa - pa3gesbl

AsTtop: Dawnshaper
12.09.2010 04:28 -

[MnockonapannenbHoe (NN0CKOe) ABUXEHME TBEPLAOro Tena. [lnockoe ABnXxeHne TBEPLOro
Tena un ABMXeHne Nnockon dourypbl B €€ nnockocTn. YpaBHEHNUS OBUXEHUS NNOCKON OUrypbl.
PasnoxeHue OBuXeHnsa nnockom ourypbl Ha NoctynaTenbHoOe ABUXEHNE BMECTE C MOJIOCOM
M BpawaTenbHOe BOKPYr Nnostoca: HE3aBNCMMOCTb YT 10BO CKOPOCTY (omrypbl OT Bbibopa
nontoca. OnpeaeneHne ckopocTy NobO TOUKM OUIYPbl Kak reoMeTpPUHeCKoi CyMMbI
CKOPOCTU NOSOCa 1 CKOPOCTM 3TOM TOYKM NP BpaleHnn dourypbl BOKpYr nontoca. Teopema o
NPOEKLMSX CKOPOCTEN OBYX TOYeK cpurypsl (Tena). MrHOBeHHbI LLEHTP CKOPOCTEN.
OnpepneneHune ckopocTer ToYeK NIOCKON OUrypbl C MOMOLLbIO MTHOBEHHOTO LIEeHTpa
CKOpOCTEMN.

CnoxHoe (cocTaBHOE) ABUXEHME TOYKU. ABCONOTHOE N OTHOCUTENIbHOE ABUXEHUS TOYKN;
NnepeHocHoe ABunXeHve. Teopema 0 CNOXEHNN CKopocTel. Teopema 0 CNOXEHUN YCKOPEHUI
NPV NepeHOCHOM NOCTyNaTeNbHOM 1 MePeHOCHOM BpallaTe/lbHOM OBMXEHUSX; KOPUOMCOBO
YCKOPEHUE 1 Ero BblYUCNEHNME.

JduHamuka

IdunHamukon HasbiBaeTcs pasnen TGOpGTI/I‘-IGCKOVI MeXaHMKe B KOTOPOM n3y4aroTcs
MexaHun4yeckmne oBn>XeHums MmatepumanbHbliX T€1 B 3aBUCMMOCTU OT NMPUYHNH, NX Bbi3biBAaOWNX.

B cTtatuke nsyyanucb 3anaym o NpUBEOEHUN CUCTEM CUN K MPOCTERWEMY BUIY W
OTHOCMTENBHOM PaBHOBECUW MAaTepUalbHbIX TEN, B KNHEMATUKE paccMaTtpuBanvcb 3anayn o
reoMeTpUYecKMX XxapakTepucTnkax MexaHn4eckoro ABnxeHusl. B auHammke — rnasHom
pasnene Kypca — Ha OCHOBE CBELEHUI M3 CTATUKMN M KUHEMATUKU U CrneunanbHblX 3aKOHOB
OVMHAMVKW peLlarnTcs 3aaym 0 CBS3W CUM U ABUKEHUIA.

Bcsakoe MexaHnyeckoe OBMXeHne MatepuarnbHbiX TeN NPOUCXOONT C TEYEHNEM BPEMEHM B
npocTpaHcTBe. HeT ABMXEHMA MaTtepuanbHblX TeN BHE NPOCTPAHCTBA, TakXe HeT ABUXEHMUS
n BHe BpemeHW. Bpems 1 npoCcTpaHCTBO HE MOryT CywecTBOBaTb MOMUMO N HE3ABMCUMO OT
LOBVXEHUS MaTepuanbHbiX Ten. Takum o6pa3om, OHY SBASIOTCA hopMamm CyLecTBOBaHNS
OBUXYLLEncs Matepun.

MaTepmaanoM TOYKOW Ha3biBaeTCH MatepunanbHoe Teno, BpawaTteibHbIMU OBUXEHNAMU
KOTOpPOro no cpaBHEHUO C noctynartesibHbIMU, MOXKHO npeHe6peqb. Taknm O6p3.30M
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Heobs3aTenbHO NOHMMATb MOL MaTepuanbHOM TOYKO TENO 0YEHb Manbix pasMepoB. TBepaoe
TENO ABMXYLEecs NocTynatenbHoO, paccMaTpmrBaeTCs Kak MatepuanbHas Touka.

MaTepmaanaﬂ TOYKa Ha3blBAE€TCA TOYKA, HA KOTOPYHO HAaNoXeHbl CBA3W, OrpaHnydmnearowine eé
OBN>XEeHue.

3akOoHbl AMHAMUKK OMUCLIBAIOT MEXAHNYECKOE OBMXEHME MaTepPUasnbHbIX T€M MO OTHOLWEHNIO K
TaK Ha3blBAEMbIM «HEMOABUXHbIM» WU «abCONOTHLIM» OCSIM KOOPAMHAT M MO OTHOLWEHUIO K
OCSIM, KOTOpble ABUXYTCA NOCTynaTeNbHO U PABHOMEPHO MO OTHOLWEHMIO K HEMOABUXHbIM
(MHepumanbHble ocK).

http://techwork.narod.ru/
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